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YTO NPEACTABJAET COBOM EI'D
IO BHOJIOI'HHA

YTO 10/KEH 3HATH BLIMYCKHMK cpeaHeH IKobI

Brinonuexue 3x3aMeHaunoRHON paboTsl no Suoiorud moTpedyeT oT

BEIMYCKHHKQB CPeOHEH WKOMLI CASTYIOIMX 3HAHHHA H YMEHHI:

— 3HAHMWe T/apHEHIIHX TMOHATHH, 3aKOHOMEPHOCTEH H 3aKOHOB, KacCal-
LIMXCA CTPOSHHA, KH3HH H pPA3BHTHA PacTHTEIBHOIO, KMBOTHOIO H
JeI0BEYECKOT0 OPTraHH3MOB, PA3IBHTHA XHBOH MIPHPOIHI,

— 3HAHME CTPOCHHA H JKH3HM PACTCHHH, >KMBOTHBIX, YSIQBEKAa, QCHOB-
HBIX TPYIIN PAcTEHHIT H KNACCH{PHKALNH KHBOTHHIX;

— yMeHHe 000CHOBBIBATE BLIRO/ALI, OIIEPHPOBATE NOUATHAMH NpH 06LAC-
HEHHH ABJCHHH NPHPOALL C TMPHBEAEHHEM IPHMEPOBR H3 HPAKTHKH
CENbCKOXO3AMCTREHHOIO U (IPOMBILISHHOTO [POHIBOACTEA, 3ApPaBo-
OXPaHEHUA M T. /I FroMy YMEHHI npujactesa ocofoe 3naveHme, Tak
Kak OHO §¥IeT CBHASTENbCTBOBATE 00 OCMEICISHHOCTH 3HAHMH, O TI0-
HHMAHHHK H3J1ardeMoro MaTepHala 3K3aMeHyIODIHMCA.

Kak npoBepseTces IK3aMeHAMORAAA pabora

Pe3ynbTaTel BRIMOJIHEHHA 330aHMH ¢ KPaTKHM OTBETOM aBTOMATHYE-
cku oOpabaTelBalOTCA [OCNE CKAHUPOBAHUA. JKCIIepThl TPUBJIEKAIOTCA B
Tex Clly‘{aﬂx, KOIj1a BO3HHKAKT HpOGJ'ICMbI €0 CHHTLIBAHHEM HJIW €S0 HH-
TePUPETALHEH.

3anaHus ¢ OTKPLITEIM Pa3BEPHYTHIM OTBETOM MPOBCPSIOTEH CISIHATH-
CTAMH-OHOIOraMH.

CiioBaps Tepmunos EI'D

B npouecce pabotsl Han sagaanamu EI'D BosHukna csod TepMHHOIO-
THA, 3HAHHE KOTOpoi neobxoaumo AnA IpapiIbHOTO HpoBenenua B3
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Anpofanms TeeTa — NpofHOE TECTHPOBAHME, MPEAIIECTBYIOLIEE OC-
HOBHOMY M TPEAMPHHHMAEMOE ¢ UENLI0 YCTPAHEHHA OuHO0K H HETOYHO-
CTCH B 33AaHHAX, 8 TAKKE AN NpuOAM3HTEILHOM OLEHKH TPYAHOCTH TECTA
H €To OTHAENBHBIX YacTeH (3agaHuii). AnpoBaIMio Cleiyer OTIHYATL 0T Go-
Jee INHPOKOre MOHATHA CTAHAAPTHIALMH TECTA {CM.), 4 TAIGKE OT 3KCHCPT-

Holl anpofaiyii (0n0GpeHns TecTa ABTOPHTETHOH KOMECCHeH SKCIIepToB).

Aneansnus — 3710 npotect yuactHuka EI'3, odopMneHneiil B Buae
ocoDoro NMHCHbMEHHOTO 3aABICHHA B ampec KoH(AMKTHOH (anennaunod-
HOIT) KoMMccHH, KoTOpas ¢oznaercs ApH DK (eM.) kaxaoro cydnekta
®eaepaunn. Komuccna NpHHKMAacT M PACCMATPHBAET aNE/UIALHH JIBYX

BHAOB; 110 Npolieaype npobefenud EI'3, no pesyneratam EI7,

ATTECTANMOHHOE 3AKTIOUEHAE —— 3TO 3aK0YeHHe of YPOBHE nod-
FOTOBKH y9AUIEroCs, NPHHHMAEMOE KOMHCCHEH HA OCHOBAHHMK CPABHCHHA
Pe2YNLTATOR €AHHOTO JK3aMeHa, ¢ OMHOH CTOPOHH!, H MTOrOBOH ronosaii
OLIEHKH, ¢ ApyToi cTopoHbl. Ha atane axcnepumenTta no EI'D pesyabrar
aTTECTAlMH — 3TO ATTECTALKOHHKHA Oamn (¢M.), KOTOpHIA ABIACTCH Cpel-
HHM apHQMETHYECKHM (¢ OKPYTIICHHEM B OOMBIIYIO CTOPOHY) MEXILY pe-
3yneTaToM EI'2 W regosoil oleHKoi, a B ¢iiydae pacXoieHHS B OIUH

a1 — moboi bonee BRcoKHHR Sam.

ATTecTaUHOHHBINA §a1n (Dana aTTecTaTa, IKOJALHBIH §ana) — 310
Oan 1o rpaAnHIHOHHON NyTHGALIEHOH UIKaNe, NPOCTABNASMBIR B UIKOJIb-

HBIil aTTECTAT 3peIOCTH {CM. ATTECTALIMOHHOE JaKIIOUEHHE).
BanT ¢BHAETENRCTBA — CM. cepTH(IHKALHOHHBIH O,

Biaank oTeeTor (0TBeTHLIH OueT) — 310 GyMakHLi dopMymap, b
koTophifl sk3aMeHyeMblit 0o0a3aH BrPHCATH CBOM OTBETHI B CTPOTOM COOT-
BCTCTBUM € 00pa3lOM 33MOMHCHHUR M KOTOPBIH HOC/HE 3K3aMeHa SBJAETCH
[AaBHEIM JOKYMEHTOM O pelyastatax yuallerocs. Ha srarne skcneprMeHTa
ONIMHE y4auiuiica ncrnonb3yer 3 OIaHKa OTBETOB B XO4e OJHOTO 3K3IAMCHA!
MEPBRIH — PErHCTPALIKOHHEIA, BTOPOH — And 3a0aHBH ¢ KPATKHM OTBeE-
TOM, TPETHIl — [TA 3a0aHKH ¢ pa3BEPHYTBIM OTBETOM.
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Bapnant EI'S — 3710 koMmrutekT (Habop) TECTOBBIX 3alaHHUi, pens-
SBJISEMBIX B OJHOM TECTOBOM OykuieTe oqHoMY yuaieMycs. B EI'D no oxn-
HOMY IIPEOMETY CO3JAETCA H NPEIBABIAETCS HECKOJIbKO NECATKOB pa3HbIX
BapHaHTOB. CHHOHUM — KoMIutekT KUM (cM.)

By3oscknii 6aia (KOHKYPCHBIH 6a/11) — CM. CepTH(PHKALMOHHbIH
Ga, uinH 6asn cBUAETENLCTBA.

I'9K — s10 FocyuapCTBeHHaa 9K3aMEHAUHOHHAs KOMHCCHSA, KOTO-
pas cosgaercs no Ionoxennto o EI'D B kaxaoM cybwekre ®enepauuu
(obnactu win pecnyonuku B coctase P®). B cocras 'DK BrirouaroTes
PYKOBOJIMTEIH OPTraHOB YIpaBieHUs 0Opa3zoBaHHEM, 0Opa3oOBaTENBHBIX
YUYPCKIEHHH M NpeACTaBUTENH NENarorHyeckoi o6IIeCTBEHHOCTH (BHUA-
HBIE CIICHHATHCTBI B obnacTu obuiero H npodeccHoHaIbLHOTO 0Opa3oBa-
Hus). Ynens I'OK monmywairor ocobbie nosHOMOUYHSA (M MEPCOHAIBHYIO
OTBETCTBEHHOCTB) 1O COOIIOJEHHIO NIPABHII H YCNOBHH B MYHKTaX Ipo-
BeleHHus dk3aMeHa (II[13), no opraHu3auuu TpaHcuoptHpoBKkH KMMos
(cM.) 1 pesynpTaTtoB ET'3, no oprannsauun paGoTsl 3KCmepToB (CM.) Ha
MeCTax.

HdemoBepcun KM EI'D — ato Bapuantsl EI'D (cM.), OTKpBITHIE AJIs
BceoO1Iero 0003peHus i TPEHHPOBKH ydauuxcs. Pas3inyaroTcs 03HaKOMH-
TEJBHBIE U IK3AMEHALOHHbIE IEMOBEPCHH (CM.).

3ananue Tecra (3a1aHHe TeCTOBOE) — MHHHMAaJIbHASA COCTABJSAIONIANA
€AMHHLA TECTa, KOTOpas COCTOMT M3 YCJIOBHs (BOMpPOCa) U, B 3aBUCHUMOCTH
OT THNA 33JaHuA (CM. 3aKPBITHIH MK OTKPBITHIHA THIL), MOKET COIEPKaTh, a
MOXET U He cozepxaTh Habop OTBETOB JUIs BEIOOpa.

3anaHue 3aKpbiTOe (3a1aHUE 3aKPLITOH (POPMBI) — 33JaHHE TECTA C
BLI60p0M OTBE€TA M3 HECKOJIBKHX MPCIII0XCHHBIX BAPDHAHTOB.

3anaHne OTKpbITOE (3aaHHe OTKPLITOH GOpMBbI) — 3amaHUE Tec-
Ta, B KOTOPOM OTCYTCTBYIOT BapHaHThl OTBETA U IK3aMEHYEMBIH IOKEH
caM caMOCTOSATENbHO chopMyIHpoBaTh cBoH 0TBET. B ET'D ncnone3yrot-
Cs1 2 BUZIa OTKPHITHIX 3aJaHHH: C KPATKHM OTBETOM H C Pa3BEPHYTBIM OTBE-
TOM.
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JananMe ¢ KPATKHM CBRODOIHLIM OTBETOM — 3TO TECTOBBLIE 3aJaHKA,
Ha KQTOpLIE yanlHﬁCﬁ JOMTASH 3ANHCATE OTBET CJIOBOM, CAOBOCOYMETAHH-
€M HJIH YHCITOM. SIBIAETCH YACTHRIM CNYHAeM 3aMaHHI OTKPBITBIX (CM.).

Japanue ¢ pazBRePHYTHIM OTBETOM — 3TO TECTOREIE 331aHHA, HA KOTO-
pBle yuallHHCA RODKEH 3allUCATE OTBET B BHAE OMHOTO HNH HECKOIBKMX
npeLIKeHHA HaH GopMyIl. SIBIAIOTCA YaCTHRIM CITyHacM 33TaHHA OTKpHI-
TeIX (¢M.). [IpoBEpKa IPaBHUIBHOCTH OTBETOR HA 9TH IAAAHHA IPOHIBOTHTCA
¢ MOMOUIBI0 HE3ABHCHMBIX 3KCOCPTOB (NPOBEPAIONIHX) HA MECTaX H B

LHTMO.
3anaus — 370 MWOBIE TECTOBBIE 3a7aHHA,

Himepenne — GopMaTH30BaHHBIH MPOLIECC OLEHHBAHKA (CM.), KOTO-
PHIF 33BePLIASTCH KOJMMECTBEHHONW ONIEHKOM; B Clyuae NeNarorHuyeckoro
H3IMCPEHHA 2TO OUCHKA YPOBiA 00pa30BaTeNbHBIX AOCTHMEHMIT,

Koanfmkarop — nepeycHs 2IEMEHTOR COASPKAHHA 32 KYPC CPeaHe-
ro obuero ofpazopaHud No ydJeOHOMY NpEOMETY, B KOTOPOM KakaoMmy
INEMCHTY CoAepxkaHHA npucsoeH cofcreennslit koa. Koaudukarope EI'D
COCTAaBIEHBl Ha 0ase o0M3aTENBHOIO MHHUMYMa COJASMKAHHA CPeaHEro
{I101HOr0) W OCHOBHOrO 001Ero 0bpaloBaAHHS.

KHM (KoHTPOo1bHO-HIMEPHTE/IBHBIE MATEPHAIBI) — 3TC KOMIIIEKT
(cM. BapHaHT TecTa) TECTOBBIX 34JaHHH PA3HOMO TuMa (OTKPBITOIO M
IAKPRITOrO), NOArOTOBIEHHBIX s npoeenenua EUD. Hanuune 3ananuii
OTKpPLITOTO THNA (CM.) ocofennocte TectoB EI'd mo cpamHeHHIO
C TecTaMH, B KOTOpPHIX MPHUCYTCTBYOT TONBKO 3aJaHHS 3aKPbITOTO
THOA {CM.).

Kmo4 K 3alaHH10 — 3TO NpaBUIBLHBIA OTBET HA TECTOBOE 3aJaHHE
{cM.). B c1ydae 3a1aHHH ¢ KPaTKHM OTBETOM {CM.) KNEOU MOKET BKNIOUATE
Habop M3 HECKONLKMX MPABMILHBEIX OTBETOB. B ciyuae 3alannii ¢ passep-
HyThIM OTBETCM (CM.) €AMHCTBEHHBIA (OPMANHIOBAHHEIH KM K TECTO-
BOMY 33JaHHK) OTCYTCTBYET H IPABHARHOCTE OTBETAa YCTAHARIHBAIOT He-
BARHCHMBIE JKCIEpThl {mpoBepsiourne) (CM.), ASHCTBYIOLIME Ha OCHOBE
AaBTOPCKOH HMHCTPYKUHH H 3TAIOHHBIX OTBETOB HA KOHKPETHHIEC 33aJaHMA
JTOTO THIIA.



Kawu k TecTy (Kawoud orreTor) — 310 Habop Kmodeil Ko BeeM 3a-
ZaHHAM, BKITIOYEHHBIM B JAHHEIH TecToBbIH BapHauT (cM. KIIM).

HopMbl (HOpMBI TecTa) — 3TO FPaHMIbLl MEXTY HHTEPBATIAMH Ha
UIKAE TECTOBEIX OAINOB (CM. TeCTORBIE OAJUTHI), B COOTRETCTBHE € KOTO-
PEIMH CTaBHTCA ONpPENEIEHHOE AFTECTALUMOHHOE 3AKMIOYEHHE, B YacTHO-
CTH, UIKOIbHBIE OTMETKH (CM.),

O3HAKOMHTELHEIE 1€MOBEpPEHN --— 210 BapuauTel KMM EID (cm)),
kotopele HE ncnonszosamues n HE BYIYT ucnonb3oease! B pCaJbHEIX
cecersax EI'3, a OputH CO3I3HEI M ONYOIMKOBAHEL CHICLHATILHO IIA O3HA-

KOMIIGHHA CO CTPYKTYPOH M coJepKaHHEM TNpPeNCcTOSIIHX 3K3aMeHOB B
dopme EI'D.

Orkonvatencnan o6paloTka pe3yasTaTOB — 3TO CTATHCTHYSCKAA
oOpaboTka, BLITOJHAEMAA HA OCHOBE BCeX COOPAHHEIX PE3YIBTATOB IO
OAHHOMY TECTY; Ha OCHOBe 3ToH oDpalboTkH co3maercs Tabmuua (mkama)
COOTBETCTBHA MEKIY NEPBHYHbLIMH H OKOHYATENBHBIMH (TECTOBBIMH) Oai-
n1aMH (cM.). Ilpu 3TOM BHOCATCSA NMONPABKH B TIPEABAPHTEIEHLIE TECTOBBIE
HOPMBI (CM.), 3 Tarxe mpouzsoauTes Oonee TOUHBIH pacder ceprHduUKa-
UHOHKOrO Gajuta (CM.} ¢ YHCTOM PCAbHOR TPYAHOCTH TECTOBEIX 3A4AHHH.
Jpyroe Hazsanune gng OOP — mkanupoBaHUE (CM.).

Oprannzatop EI'> — 310 npexie BCero MpenonasaTelb, KOTOPbI
nposeauT EI'D B ayauTopuax Ha [IyHkTe nposefeHAA 3k3ameHa. lipu Ha-
3HAUEHHH OPraHU3ATOPOB AOMKHO DBITH HCKIKMEHO MPHCYTCTBHE Ha EI'D
MPeNOIaBaTeICH-PEIMETHHKOE 1O coomért:TBy}omemy WIH POICTBEH-
HOMY I[IPEAMETY (MaTeMaTHKA — (HIHKa, UCTOPHA — ODHICCTBOAHAHHE).

IIpoGuelii EI"} — sto becnnarhpiil peneTHHHOHHEIH 3K3aMeH MO Ma-
TepuaiaM EID, Kotopelit opraHuMiyetcs Ang cex yyacTHukoB EI'D B am-
pene. Lens npobuoro EI'D — o3nakomnenue ¢ npoueaypoi EID. dene-
panbHHIH EHTP He rapaHTHpyeT 00paboTky Becex uacrei npobuoro ET3 »
BbLIAYY BCEX HHMBHIAYLIBHBIX PE3Y/IBTATOB, TAK KaK HE BCE PETHOHEI Op-
FaHH3YICT TIPOBEPKY M OTIIpaBKy MpoTokonos ETD,

TIaTHOANIBHAA OLEHKA — 3TO OLEHKA C HCIOAB30BAHHEM TpagHLH-
QHHO# IUKaNLL C HYETBIPEMSA I'PAJALNAMH «IATEY, €YETHRIPEY, «TPHR, «IBay,
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B eannoM sx3amene maTHOALIBHAN OLUEHKA MCIIONB3YETCH B aTTECTALMOM-
HOM 33KMIOYEHHH (CM.), WHBIMM ¢JIOBAMH — TIipM POPMHpOBaHKM Galna
aTTecTaTa (CM. ATTeCTALMOHHBI Ga).

PeliTHHr-6aj1 — 210 Oaln, IOKA3LIBAIOIIMI IIPONEHT YYACTHMKOB
EI'3 no paHHomy npeoMery (MO BCEM DKCIEPHMEHTAIBHBIM PETHOHAM
EIl'3), nonyuHpmux Sann MeHLAIE WIH PABHBIH Aty JaHHOTO YIaCTHHKA.

PIIOH — PervonansHelil LeHTp oOpaboTii HHGOPMALIH, B KOTOPOM
npou3sonntTes c6op Beell uHpopMALMK W3 AYHKTOB APOBEACHHA 3K3aMEHa
H MYHKTCB NepeHuHOR obpaborkn uadgopMaunu (cM.) u nepecsuika B de-
AcpanpHBIH neHTp {cM. ITMO), B xamaom cybeexte Qenepauun (obnac-
TH WM pecybnuke B coctase Pd) cosnaerca oqun PIIOH.

Ceuaereaberso EI'3 — 310 HMEHHOH DOKYMEHT ¢ Pe3yibTaTaMH
ET'3, B koTOpOM Hannel y4alerocs yKasaHsl o cToSabHoi mkane (CM.).
Y4aHiAca MOKET PACChLIATh KOIMHH CBHISTENLCTEA B HECKOJIBKO PalInd-
HBIX BY30B, HO JOJKEH NPEIbABHTL MOJUTHHHHK B TOT By3, B KOTODBIH OH
OymeT 3avuHCiIeH.

CeKbIOp-TAK — 3TO CEKPETHBIA IIAKET, B KOTOPOM BapHaHThl EI'2
nocTapnaoTea M3 CenepadbHOTO BEHTPA B NYHKTH NPOBSREHMA 3KIAMEHA
([T[13) B peruonax. B ceKbiop-mak Takxe YIIAKOBBIBAIGTCH 3aIOIHEHHELE
Ha 3K3aMeHe OJIaHKH OTBETOB YHACTHUKOB. HecaHKIIHOHHPOBAHHOE BCKPEI-
THE CEKBIOP-[IaK TPHBOJHT K HeoOPAaTHMBIM H3MEHEHHAM, KOTOPHIE He-
BO3MOMKHO CKpbITh. HaGmonatenn, a Taoke caMu yyacTHHKH EI'D qomxsam
KOHTPOIIHPOBATh COXPAHHOCTE CEKBIOP-TIAK FEPEA HX BCKPBITHEM B aY/IH-
TOPHAX B IIYHKTaX NPOBEACHUA 3KIaMena,

CHeTeMibli aAMuBncTpaTop — padoTHHK PerdoHATBHOrC LeHTpa
obpabotku uHbopmammu (cM, PLIOH), oteeyaowmii 3a ycrolyusoe
$YHKIHOHHPORAHHE BCEX NPOrpaMMHO-aNNAPATHBIX CPEACTB, HEOOXOH-
MBIX 1A o6paboTiH pesynstatoB E['D Ha peruonaisHoM YpoBHE H nepe-
CBUIKH HX B QenepansHbii ueHTp {(cM. LITMO).

CepTHOHKAT — 3T0 HMEHHOE CBHIETENECTBC O pesynbrate EI'J, B
KOTOPOM Gasln yualeroca 3a 3K3aMeH BhIDAKEH Ha cToGaIbHOH lKkane
(cm.). Yyammics MOXeET pacchUIaTh KOMMH CBHOETENBCTBA B HECKONBKO
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PA3HYHEIX BYI0B, HO DOMIKEH NPEILABUTh MOTHINHK B TOT B3, B KOTO-
phiit 0H GyACT 3aYHCIICH.

Cepruduraunonnniii 6ann  (Gan CBHACTEALCTRA, BYIOBCKHH
faan) — 3710 Gana mo crobamnabHoN uiKane (CM.), NOMYHaeMBEIH ¢ NOMO-
WIBK CNELHAIBLHON CTATHCTHYECKOH 00paloTKy 3anonHeHHbIX ONaHKOR Ha
FTANE OKOHYATENBHON 00paloTky pesyasTaToB (CM.). B oTamuMe or artre-
CTallHOHHOTO Gamna (cM,) cepTH(MKAIHOHHBIN §a U1 npeaHalHaveH AL
Y4€Ta BYIOBCKHMH MIPHEMHBIME KOMHCCHAMH.

CneunpHKANHA — OCHOBHOH JIOKYMEHT, ONPEICIIAOLLNI CTPYKTYPY H
COJIEPAKAHUE KOHTPONBHO-H3MEPUTEILHBIX MATEPHATOR (CM.) [0 yueDHOMY
npeamMery. CneuddHkalns ONMMCHLIBACT HAIHAYCHHE JKIAMEHALHOHHOI pa-
60THl, YCTAHABIMBACT PACIPEIE/ICHAE 3ANAHHH 110 COIESPKAHHIO, BUIaM
JIeATSIbHOCTH H YPOBHK) CICHKHOCTH, YTBEPKNAET CHCTEMY OLCHHBAHHA OT-
JEIbHBEIX 3a7aHH#R 1 paboTel B UenoM, 0003IHAYACT YCIOBHA NPOBCOCHHA H
TIPOBEPKH Pe3y;IbTATOR AK3aMeHa. Ha ocHoBe MaHa 3K3aMeHallHOHHOH pa-
60T, coaepramerocs 8 creundurauny, Gopmupyrorcs KHMa (eum.).

CTaHZapTHIaIHA — TOCTPOEHHE YTOYHEHHOHN CTOOALILHOH MIKaNbl
(eM.) TecToBBIX Da/LUIOB (CM.} HA OCHOBE CTATHCTHYECKOrO YUETa pe3yibTa-
TOB BCEX YYAaCTHHKOB, BBIIONTHHBIIMX JaHHBIA TecT (BapHaHT) B cTpaHe. Pe-
3YILTaTOM CTAHAAPTHIAUMH ABAACTCA TECTOBBIA (CTAMAAPTHIMPOBAHHLIH)
Bamn (cM. Takke ceprudHKAUMOHHBE Gau1). B xofme craniapTHiauMy
AQIIKHBL OLITh YCTPAHEHD BO3MOKHBIE PA3IHMUKHA B YPOBHAX TPYAHOCTH Me-
/Ly DasHBIMH BapHaHTaMH. MHoe HA3BAHMx (M3 CTAHJAPTHIALUMH — 10Ka-
JIMPOBAHHCE (CM.).

CrobannpHas IxaNa — 3TO KN4, 10 KOTOPOH WIMEPAETCH CEpTH-
ukaumoHHBl Gann (cMm.); crobanieHas wKANa MpeAHA3HAYEHA ANR He-
NIONB30BAHUA BY3OBCKUMH NPHEMHBEIMH KOMUCCHAMH € LEIbi0 Gonee BbI-
coxoll  ouipdepeHunaunn  (pasnuMveHWI}  YPOBHA  TIOATOTOBKH
aOHTYPHEHTOB B By3ax ¢ PasHBIMU YCIOBHAMM NpHema (TpeboBaHHAMH,
YPOBHEM KOHKYPCa M T. N.). By30BCKHM NpHEMHEIM KOMHCCHAM [peioc-
TABNIRETCA PABO CAMHM YCTaHABAMBAaTh Ha CTOOAUILHOH IUKAIE IPAHMLE]
IPOXOAHEIX BAWTOR MK BOODIIE HHKAK HE HEPECUMTHIBATE CTOOAANBHLLE
NOKAZATCIH B Tpa,LlHLlHOHHb]e [[}]T’Hﬁﬂ.l'[.llbﬂblc.



Teer — >T0 M3MepuTeNbHAS NIPOLIELYPA, BKIIOUAIOIIAS HHCTPYKLIHIO M
Habop 3adaHuil, Npollleias IWHPOKYO anpodauuo (CM.) H cTaHOaapTH3a-
LU0 (CM.).

TecTupoBanHne (cTaHJAPTH3HPOBAHHOE HCMLITAHHE) — 3TO H3MeE-
peHHe, WK (OopManH30BaHHOE OLECHHMBAHKME (CM.) HA OCHOBE TECTOB, 3a-
BEPLIAIOIIEECS KONMYECTBEHHOH OLEHKOH, ONHpaloiledcs Ha LIKalbl U

HOPMBI (CM.), 000CHOBaHHbIE CTATUCTHYECKH.

TecToBas TeTpaab — 3TO NEYATHBIH TEKCT, B KOTOPOM COAEPKATCH
Bce (GOPMYJIUPOBKH TECTOBBIX 3aJaHHi, NpeAHA3HAUEHHBIH 1/ [peXbaB-
JICHUs ONHOMY y4alleMycCsl B X0/i€ OZHOIO 3K3aMeHa (B paMKaX OJHOTIO Ba-
puanra). B ornuume ot TecroBoro Gyknera (cM.) pabora ¢ TeCTOBOH TeT-
pambl0 HE TNpPEANoNaraeT HCIOJIb30BaHHA OTAeNbHOro OnaHKa OTBETOB
(cM.), TaKk Kak BCE OTBETHI YHAIIMHCSA 3aHOCHT B CaMy TECTOBYIO TETpalb.
Ha srane skcnepuMenTa o EI'D TecToBas TeTpanb HE HCIIOIB3YETCH.

TecToBbie Ga/IbI — 3TO OKOHYATENBHBIC OBl MO pe3yabTaTaM
EI'D, koTOphi€ BBHICTABIAIOTCA IO CTOOAIBHON LIKale (CM.) B pe3yibTare
IpOLEedYPH WKATUPOBAHUA (CM.), YYUTHIBAIOIIEH BCC CTATHCTHIECKHE Ma-
TepHasl, MOJTy4eHHble B pamkax ceccud EI'D mannoro roma. TectoBbie
Gasubl ClleqyeT OTIHYaTh OT [ePBUYHBIX (CBHIPBIX) OanIoB (CM.).

TecToBble MIKAJbI (IIKAJA) — YINOPAA0YEHHBIE MHOKECTBA YHCIIOBBIX
OLICHOK pe3y/bTaTOB TECTHPOBAHMUS; UL Pa3HBIX LENEH CO3JAI0TCA pasauy-
Hble TECTOBBIE IKAJIbI (CM. MATHOAIBHASA 1LIKaJ1a, CTo0aUIbHAs 1IKaNIa).

TecToBbIH OyKiieT (TECTOBBIH KOMIUIEKT) — 3TO NE€YaTHBIH TEKCT, B
KOTOPOM COZepXkaTcs Bce POpMYTHPOBKH TECTOBBIX 3aJaHHM, peqHa3Ha-
YEHHBIX Ul MPEIbIBICHHA OJHOMY Y4alleMYCs B XOJI€ OJHOI0 3K3aMeHa
(B paMKax ojHOro BapuadTa). B OT/IHUHE OT TECTOBOM TETpamu (CM.), TeC-
TOBBIN Oykier He TpeOyeT 3aHeCeHHs y4JalluMCs OTBETOB B caM OyKJeT u
npeamnosnaraet paboTy ydailerocs ¢ 6J1aHKOM OTBETOB (CM.).

TecTosi0rusi — 370 HayKa O CO3JaHMH M IPUMEHEHHH TecToB (cM.). B
00J1aCTH NEeAaror4eCKHX U3MEPEHUH TECTOBAs TETPaAb — 3TO TEOPETUKO-
METOHO0JIOTHYECKOE U METOAHYECKOE OOOCHOBAHHE MPOLIECCOB Pa3pabOTKH
Y NIpUMEHEHHs NMEeAarorH4eckux TeCTOB.
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Tecrorplil KoMpIeKkr —— Halop MaTepHANOB, NIPEXHAIHAYCHHBIR Uia
QIHOTO YMAIETOCA [P IPOBEASHHH K3aMeHa. TeCTOBBIH KOMIIEKT BKIIIO-
9aeT TecTOBRIH OyeT U GnaHK GTBETOB {CM.) HiH TCCTOBYH) TETpanp (cM.},
TecTOBBIA KOMIUIEKT HE CIICAYET OYTATEH € BAPHAHTOM TecTa (CM.): Ifa oa-
Horo BapuanTa B EI'3 coafatoTed pasnuyHbIE TECTOBLIC KOMILUICKTHL.

THn 3aganus — 5TO Pa3HOBHIOMOCTE TECTOBBIX 3afaHHH (cM.), 00na-
DAOWHX OmpeneneHnoi GopmansHoil crpyktypoid. B EI'3 zanauus 6m-
BAlOT 33KPHITOTO (CM.} H OTKPBITOTO (CM.) THIIOB; MOCTCAHHE B CBOKO O9eE-
peas JelATca Ha 3a1aHud ¢ KpaTKHMU CBODOIHEIMU (CM.) H Pa3BEPHYTHIMH
OTBETaMH (cM.).

TpyaHOCTE 330AHHA — XapaKTepHCTHKA JaNaHHi, OTPaKAOMAN CTa-
THCTHYECKHH YPOEEHE €r0 BBINONHEHMA HA BHIOOpKE CTaHJAPTH3IALHH
{cM.}. TpyauocTh 3afaHUs OTPaXKAeT HPOLEHT OWMIHMOCK, MOIYLIEHHBIX
YYALMHCSA TPH BBITIOHEHNH JAHHOTO 3aJaHHA.

IikanHpOBaHHe Pe3VILTATOB — 3TO Ipolece GOPMHPOBAHAA TEC-
TOBLIX WIKAN M TECTOBEIX HOPM, TQ €CTh OPABUT HAYMCTIEHMS TECTOBBIX
6ai10B (CM.) A0 pE3yNLTATAM TECTHPOBAHHA HAa OCHOBE CTATMCTHUECKHX
zaHnbiXx. Huoe paseaHse ang LlikamipoBaHHa pe3ylsTaTOB — OKOHYa-
TenbHaA 00padoTka pe3ynbTaToB (CM.).

IK3IAMEH — ITO MPOUECC OLEHHBAHUS 00PA30BATEILHBIX JOCTHAKCHHH
YYAUHXCA ¢ HeNBK aTTecTAlHH MIH KOHKYpCHOTO 0TO0pa; B €AHHOM DK-
3aMEHE B KAYECTBE HHCTPYMEHTA ero [poeeNeHHA HeonbayioTed KM,
HIIH TecThl (CM.), pa3paboTaHHEBIE O BCEX PErHOHOB B €AHHOM defepant-
HOM LEHTpE.

JK2aMeHalHOHHEIE ieMOBepeHH — oTo sapHaHTel KHM EI'D (cM.),
KOTOpHIE UCTIONBIOBANHCE B peanbHblx ceccuax EI'D B mpomnsie roael, a B
OAHHBIH MOMEHT OTKPBITH UIA BCeOOLICTO OIHAKOMIEHHA M TPEHHPOBKH
YYALHXCA,

JKCOepThl — DTO CIIELHMANUCTHI-TIPENOAABATEIH TI0 ONPEAEIEHHOMY
npeaMeTy, KOTOpele mpHBReKaloTea k obpabotke peaynitates EI'D mma
OUEHHBAHKA 3aMOIHEHHBIX ONAaHKOB [0 33TJaHUAM BBICOKOTO YPOBHS CIOXK-
HOCTH — € Pa’BepHYTHIMH OTBETAMH. 3KCHepThl paboTaloT MOR pYKOBO-
JCTBOM NpeAcenaTeNel MpeAMETHRIX KOMHCCHH PETHOHOB H coOuparoTcs Ha
HECKONBKO OHe Ha Gale O/HOro H3 ITYHKTOB NCPBUYMHOH oOpaGorky HH-
thopmarmu unk Ha Gaze PLIOU (cm.). HapesxHoeTs H o6BeKTHBHOCTD JKC-
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TIEpTHED OUCHOK B EI'D mocTmiacica myrem CIHYSHHA OLCHOK, JAHHBIX Of-
HOMY ¥ TOMY € MHOXKECTBY paboT UByMs HE3ABHCHMBIMM DkcnepraMn. B
CHy4ae PacXORACHHA ONEHOK ARYX 3Kcnepros Gonee 4eM Ha 1 Gamwn HazHa-
4AETCH TPETHH 3KCOEPT.

JaeMeHT cogepmanua — npuMenutensio x EI'D no 6uomorum —
3T0 Kaka#s-TaGo Tema, pa3feN IKOALHOTO Kypea GHonorny, Kopudukatop
COAEMKHT YKPYTIHEHHBIE €IMHHULE, [0]] 3IEMEHTOM CONEPHKAHMA ClenyeT
MOHMMATH KOHKPETHEIE ¥ Goaee Y3KUE Apasuia.
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NMPUMEPHBIH BAPHAHT
YK3AMEHAIIMOHHOW PABOTBI

HJACTB 1

Omesemom K 3adanuam 1-21 reamiomca nociedneameisHocms
yughp, wucno wan croso (crosecovemanite).

1. PaccMoTpHTE NpEeRNOKEeHHYIO ¢XeMy. 3alHWIMTE B OTBETE NPOITY-
WCHHBIA TEPMUH, 0003HAYCHHBIA HA CXEME 3HAKOM BONpOCA.

Hamnyue
XHIUTHHKOR

OTcyTcTRRe
KOHKYPEHTOR

Y

BHOTHYECKHE

Temnepatypa
BO3AYyXa

IKOAOTHHCCKHE
thakropet

MunepanbHE
COCTAB TOYBRI

AHTpPOTOTEHIILIE Bripy6ka ecos

Ocymenue 6onot

OtgerT!

2. Brifepute Tpu BepHsIX OTBETA M3 WECTH M ANWIUNTE B Tabmuuy
uupEL, N0 KOTOPhIMH OHH YKa3aHBI,

OCHOBHEIMH MeTOAAMH (PU3HOMOTHA ABIAHOTCH
1} nabntoaenne

2} ameKTpOHHAf MMKPOCKOMUA

3} rubpuooiiornyeckuil

4} 3KCICPHUMEHT

5} cBeTOBAs MHKPOCKOIAS

6] naGopaTopHBlii aHaTu3
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B uonosoit kierke kpeixoBHuka 8 xpomocom. Kakoit Habop xpoMo-
COM HMMEIOT KJIeTKM cTebna oToro pacreHusa? B oTsere sanummTe
TOHBLKO KOJIMMECTRO XPOMOCOM.

Oteet:

BriOepure TpH BEpPHEIX OTBETA M3 HIGCTH M 3aMHIIMTE B Tabimoy
UAQPEl, 104 KOTOPLIMH OHH YKa3aHEBL. S1IpO KISTKH HMEET B CBOEM
cocTase

1) kapuonmazMy H XpOMaTHH

2) nByxmeMOpaHHYIO 000I0UKY

3) marpuxc ¢ pudocoMamu H koneneeoil JHK

4) aApBIUIKO

5) cHcTeMmy MeMOpaH, o0pazyIOILHX UHCTEPHBL H KAHAIBUBI

6) CTOUKH JINKTHOCOM, MEPSXOIANIHX B TPYDOUKH

| [ l

YCTaHOBUTE COOTBETCTRHE MEMKAY NPH3IHAKOM H UApPCTBOM, 114 KO-
TOPOrQ OH XapakTEPeH.

[Tpn3nak IlapcTRO

A} ABIAIOTCA aBTOTPOGamu 1) Pactenms
b) suenpsior ceoro JIHK B JAHK knetky xo3suua |2) Bupycsl
B) cnoco®Hb! kK poTocHATE3Y

I'} mvel0T UNTOMIaZMY ¢ OpraHOoHIaMH

J) He crnocoBHB! K CAMOCTOATENLHOMY CHHTE3Y
OemKoB

E) ne nmeroT pubocom

3amumnte B Tabnnuy BeiGpaHHbIe UHPE TOO COOTBETCTEYHOIHMH
6YKBAMH.

A b B r A E

OnpenenHre COOTHOILCHUE (PCHOTHNOE ¥ NOTOMKOB B Fy TpH MOHO-
THOPHIHOM CKPELHBAHKM, ECITH NONOKHTEALHEIH pedyc-hakTop IRAA-
€T JOMHHAHTHBEIM TIPH3HAKOM, @ OTPHUATE/IBHBIA — PELIECCHBHBIM.

OTBeT 3aNMUIATE B BHIE MOCNEIOBATEABHOCTYH WHdp, MOKAILIBAD-
IIHX COOTHOLHEHHE ITONYYHBIIUXCA PEeHOTHNOB,

OtBeT:
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Beiflepite TpH BepHBIX OTBCTA M3 WICCTH M 3ANMIGHTE B TaOJIHILY
UHGPEL, oA KOTOPBIMH OHM YKasaHel. KakHMy cBOMCTBAMM xapak-
TEPH3YCTCA MOAH(IHKAMOHHAA H3MEHYHBOCTE?

1) umeeT HHAMBHOYANLHELH XapaKTep
2) He HacnenycrTes

3) H3IMEHUYHBOCTE HE HMEET NPEAC/oB
4) orpaHHYeHa HOPMOH peakluH

5) Hacnemyercs

6) MMeeT MacCOBLIH XapakTep

I |

VcraHOBHTE COOTBETCTBHE MEXKAY OTAENAaMH OpraHa ciyxa, ob6o-
3HAUYEeHHLIMH Ha pHCyHKe unubpamu 1, 2, u ocobeHHOCTAMH HX
cTpoeHua W QyHkuuamu. K xaxiodl no3duud, 1aHHOHW B MEPBOM

crondue, noadEpHTe COOTBETCTBYIOLIYIO
cronbua.

MDO3HUHK H3 BTOpPOTO

QcobeHHOCTH CTPOeHHA H BYHKIHK

Otaen oprana crmyxa

A) COTEPHKHT CNYXOBEIE KOCTOUKH

B) otoeneHo ot HapyxHoro yxa Gapaban-
HO} NepcIoHKOH

B) comep®HT CyXOBBIE PELENTOPEI

') COCTOMT H3 110JI0CTH H CITYXOBOH TpYOEI
H) COmEPIHT YNHTKY U MONYKPYXHBIE Ka-
HaIbl

1) cpennee yxo
2) BHYTpEHHES yXO




10.

11.

3anumnte B Tabauuy suiOpaHHble NHOPE 100 COOTBETCTBYIOITHMH
GykpaMu.

A B B r pat

BeibepuTe TpH BEPHRIX OTBETA M3 UIECTH M zamvinwTe B Tabauuy
UMPLL, HOA KOTOPLIMH OHM yKa3aHBL [IpH3HaKH, XapakTepHble I
MXOB

1) Hanuque pH3OHIORB

2) OTCYTCTBHE MPOBOAAWIMX TKaHEH

3) BanHque KOpHs

4) namiyHe cTed/Is H IHCTLER

5) oTcyTCTBHE cnop

6) HaJMyHe LBETKA M IL10Ja

YCTaHOBHTE COOTBETCTBHE MEXAY TNPH3HAKAMH PacTeHHi cemeifct-
Ba bobosrie u KpecTousernnie.

Tpuznak CemeticTro

A) mnoa cTpyuoK 1} Boboskle

B) o6pazyiorT cumBuos ¢ xrybeHBKOBBIMH 2) KpecToLBetHble
GaKTepHAMH

B) 4 nenecrxa BeHyuka

') mnoxn 606

J1) 0GOraIualoT mouBy a30TOM
E) mwecTs TBIMHHOK

3andinuTe B TAOMHIY BEICPAHHEIC LH(PH NON COOTBETCTBYIOIIHMHE
BykBamH.

A b B r A E

YCTaHOBHTE MOCIEA0BATENBHOCTE ABIECHHI H NPOLECCOB, IPOHCXO-
OALMX B npelecce 3MOpHOreHesa, 3amuiuuTe B TabnMUy COOTBET-
CTBYIOILYIO NOCAEI0BATENLHOCTE UHGP.

1) oGpazoBaHHE MOPYIIBI

2) 00pa3oBaHHE 3HI'CTh

3) obpasosanue BAACTYALI
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12.

13.

14,

26

4) mpobneHue
5) racTpynauna

6) dopMEpoBanie HEPBHOH TPYOKH H XOpAb]

| |

BbibepHTe Tpy BEPHLIX DTBCTA W3 LICCTH W 3aUAWIATE 8 TabnHuy
uMbpL, NO0 KOTOPBIMH OHH YKalaMbl. TernooTnadya opraHHImMa

OCYLIECTBIACTCA Yepes
1) runodus

2) CRIOHHBIC KCITE3HI

3) WIHTOBHAHYIO HKeAe3y

4) HAIMO4EeIHHKH

5) moToAkIE KENE3B]

6) CAIBHBIC ¥ MOJTOUHLIC KEIIE3E]

|

YCTaHOBHTE COOTBCTCTBHC MOHIY [MPHIHAKOM 3ab00eBaHHT H
BHTaMHHOM, C HEAOCTATKOM KOTOPOTO OHO CBA3ARG.

IMpu3Hak 3abonesanus

Butamun

A) ¥XyNIEHHE 3peHHA B CYMepKaXx

B) kpoBoTOUHBOCTE JeceH

B) nepaxeHHe pOrOBHLEI TNa3a H KOXKH

') cunkcHue compotusigsemoctd 3aboone-
BAHUAM

) BeImaneHue 3ybos

E) menkue KpoBOM3INMAHKEA H3-13 PA3PLIBOB
KanLIApoB

1A
2)C

3anuiuuTte 8 TabnuLy BeIOpaHHblE LHOPLI NOI COOTRETCTRYIOIUMH

OykBami.

A b B r

I E

VCTAHOBHTE NOCNEA0BATE IBHOCTE PACMOIOKEHHA OTAENOB MO3BO-
HOWHHKA, HAYMHAS OT CAMOTO JaNbHEre OT Yepena, JalNuliuTC B
Ta0NMHLY COOTBETCTRYIOLIYIO NMOCAEN0BATENRHOCTD LHEP.




15.

16.

1) KOMMHKOBBIH
2) weliHeIi

3) KpecTUOBRIA
4) rpyanoit

3) noscuMyHLIi
|

H3gecTHO, 4T0 phikeld KeHrYpY orHocuTcd K ceMeiicTay
CYMuATHIX MIeKomuTaloumx. Mcnonssys 3md ceefienns, sribepure
M3 TIPHBENEHHOTO HIKE TEKCTa NPE/UIKEHHH, OTHOCHIHECH K
OIMCAaHHK0 JAHHBIX MPHIHAKOB 3TOTO OpraHHiMa. 3anHIUINTE B
Tabnuiy 1uhphl, COOTBETCTRYIOLIHE BRIOPAHHEIM OTBETAM.

1) Poct camua Gonelroro pelikero KeHrypy cocrasnger 1,5 metpa,
a Bec e 85 kr. 2) PLoknil keHrypy MoxeT DpeIraTh Ha 13,3 merpa B
JUIHHY, 3,3 MeTpa B BHICOTY H M{KET DAIBHBATE CKOPOCTE A0 65 KM/ 1.
3) Tluracrca peOKHHA XeHTypy tTpaBams crenell M MOMYNyCThbIHb,
3IAKAMH K JIPYIHMH UBCTKOBLIMH pactenuamu. 4) [loaobHo apyrum
CYMYATHIM, CAMKA KEHTYPY POMKAEEeT KPOUIEYHOrO OETEHBIUA BECOM
1 r 2 cM JHHOi, KOTOPLIH, XBATAACE 34 1IEPCTh MATEPH, 3AM0/34ET
B CyMKY. 5) B CyMKe OeTeHBI XBAaTaeT OJHH M3 COCKOB H
NPHpAcTaeT K HeMy T'yDamu Ha 2,5 mecaua. Cil coCarTh y HEro Her,
MOXTOMY CAMKAa BIPBICKHMBAET €MY MOJOKO B potr, Onaronaps
COKpAallIeHHMIO cleuManeHBIX MBINI KHBOTA. 6) lloBapocies,
KEHTYPEHOK HAayHHAET COBEPLIATE KOPOTKHE BBLIA3KH M3 CYMKH
MAaTEpH, TYT e 3aNphirHBas o0paTHO TIPH MaIEHIIEM IIIOPOXE.

| ! | il

YCTaHOBHTE COOTBETCTBHE MCHOY NPAMEPAaMH H J0Ka2aTeIBCTBAMH
IBONMIOLHH, KOTOPEIM QOHH COOTBRTCTBYIOT,

JloKazaTenncTRa

[TpuMeprt
3BOTIOLMH

A) KPBLIC NTHUBL M JIaMa KpoTa — roMedo- | 1) smGpronoruyeckue
CHYHDIE OPraHL] 2) CPABHHUTENBHO-

B) HAJIHY9HEe HBYXKAMEPHOITD CEPIANA ¥ 33P0~ | aHATOMHUSCKHE
AbIIEH NTHI

B) pyAMMEHTBI TA30BOT0 N0SCA KHTA
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17.

18.

28

Tlpumeprr

Joxazarennersa
ABOMIOUMH

[') Hanudse xaGepHHX Wwenel y 3apoasia

MICKONMUTAKIIHX

J1) OHTOreHEs CIOHA HAYHHACTCA ¢ 3UTOTHI

E) pyAuMEUTE] TA30BOTO MOeACA MHTOHA

3anuukte B TabnuLy BeIGpaHHElE UHGPEI MOI COOTBETCTBYIOILMMH

OyKBaMH.

A

B

B

r

A E

1

Bribepnte TpH BepHBIX OTBETA W3 LUSCTH W 3ANMINKTE B TaOMHILY
ykazauel, K apxanTponam

uupi,

{ApeBHEHIIUM TIOAAM) OTHOCATCS

KOTOPBLIMHA

1) refinensfeprexnii 4enoBek

2) 4enoBeK yMennii
3) cuHanTpOn

4} NHTCKAHTPOI
3) neanpeprancn
6) KpoMaHBEOHEN

YCTaHOBHTE COOTBETCTBHE MY MPH3IHAKOM KUBOTHBIX H KO-
JIOFHYECKOH TPYNIOH, KOTOPYIO OH XAPaKTCPH3YET,

TIpu3HAK KHBOTHBIX

JKONOrHYECKas rpyTna

A) Hanuuee 1UOTHOH KYTHKYARL, 3allid-
ILAoIel OT NHHICBAPHUTENBHEIX COKOB

B) paiBHTHC cO CMCHOM X031CB

B) HanH4HE CUCIHAIBHBIX OPraHOB TNPH-

KPeIIEHHS (MPHCOCOK, KPHOUKOR)

I') Hu3Ka8 DNOOOBHTOCTH, 3a60Ta O TO-

TOMCTBE

JI) xopoitee pasBMTHE OPraHOR YYBCTR

E) BilcoKkas IIOAOBUTOCTE

1) caoBoaHMKHBYILHE
2) mapa3uTH

3anuuikte B TabNNUy BbIOpaHHBIE UHPPEL NOL COOTBETCTRYIOLHMH

OyKpaMH,

A

b

B

r

I E




19.

20.

YeTaHOBUTE NMOCNEIOBATENLHOCT COORITHH, IPOHCXOIALNX B TPO-
$HYECKOH UENH, HAYHHAA ¢ BOSHMKHOBEHMN OJArOTIpHATHHIX M
PATMHOMXEHNS PACTEHHHA YCIOBHIH. 3anuKTE B TaDAHIY COOTBETCT-
BYIOIIYIO [IOCTENOBATENBHOCTE HHGP.

1) yeennueHHe GHOMACCH PAacTCHHH

2) VBEIVMEHWE YHCICHHOCTH XHIHHKOB

3) BO3HMEHOBCHHE ONIArONPHATHBIX UIL PACTEHHI NOTOAHBIX YCIOBHHA
4) yMeHBIIEHHE YHCIEHHOCTH TPABOAMHBIX XKHBOTHEIX

5) yBenHuEHHE YHCICHHOCTH TPABOANHBIX JKHEOTHBIX

Tlpoananminpyiite Tabmuuy «THOBL T10Z0BY. 3ANONHHTE TYCTHIC
AYEHKH TaOMHLBI, MCMONBIYA TEPMUHE, NPHBEACHHBIE B CIUCKE.
Jna kaxnoit sueiikn, obo3zdaueHHoi OykBaMu, BHOCPHTE COOTBCT-
CTBYIOLUME TEPMHH H3 MPEAN0KEHHOTO CIIMCKA.

Tunsl II0IOB

Haspanue mioaa Ocodennocti crpoennn | [Ipumepsl pacTenui

KoxicTeiit oKONONNOIHHK He

(A) IMoaconneunnk
CpAcTaETCA C CEMEHEM
Eob (B) I'opox, 6006k,
aKauua

1104 U3 aBYx CrBOPOK C Mepe-
Crpyuok rOpOAKOH, K KOTOPOi NpUKpe- B)
IJICHBI CEMCHA

COHCOK TEPMHHOB
1) sepHOBKA

2) nnon U3 OByX CTBOPOK, K KOTOPHIM NPHKPEILIAIOTCA CEMCHA

3) MHOrCCEeMAHHRIH NJIOA C MAKOTHIO H TOHKOH KOXHLEH

4) cemanxa

5) cMopoaMHA, TOMAT

6} KamycTa, peAbKa, PEmmC

7} KpbLI1aTKa

3anuuKTe B TaOIHUy uupsl BUOPAHHLIX TEPMHHOB O] COOTBET-
CTBYIOIHMY OYKBAMH,

A b B
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21.  Hayuure rabanuy «CyTousas NOTPeBHOCTE SHEPrHM ns THOOEH
PA3HPIX KATCTOPHA Tpyaa».
Brifepute yTBEPXOSHMA, KOTOPBIE MOXKHO COPMYIHpPOBAThH Ha
OCHOBAHHH NOJYYCHHBIX PE3YALTATOR.
CyTounas noTpeSHOCTH JHEPIrHH
Aas J0eH PasHbIX KaTeropuii Tpyaa
Cpeanue 3aTpaThl
I'pynne napodeccHii JHEPIrUH B CYTKH
(B kLK)
PaGOTHHKH HHTCIICKTYANBHOTO
1 Jo 12 600
TpyAa (y4eHble, BpauH, [1eJaroru)
PadOTHHKY, BBIIONHAKILHE
paboTy cpefHeld MHTEHCHBHOCTH
2 Ot 12 600 no 14 700
{BoaMTEIN,
TOKapH, (Ppe3epOBLLNKH)
PaGOTHHKH TAXeNoro MexaHu3u-
POBAHHOTO TPy/Aa {IAXTCPBL, Ky3-
3 Ot 14 700 g0 16 800
HCLIBL, CENIBCKOXO3AHCTRBEHHBIE pa-
Bouuc)
PaGotHuku Twenoro dusnuecko-
4 | ropyna (rpysuuku, semnekonst, | Ot 18 900 u Bbie
necopyObI)
Yreepucneans:

30

. 1) Bpaun 3a cyTKH Tpatar Gonbllle 3HEPrHI, 4€M TOKApH.

2) I_HaXTf.‘]Jbl H 3CMICKOIb] 34 CYTKH TPATAT OAHHAKOBOC KOTHYECT-

BO JHCPrHH.



3) 3acyrku Tpatar meHee 17 000 kDK 36MNCKOMEI, TPYIUHKH.
4) CyrouHas noTpeGHOCTE B FHEPTHH GPEIEPOBIIHKA MEHEILC, YCM

¥ Tpy3uHKa
5} YueHRIHA-MCTONKCT B CpeJHEM 3a CYTKH TpaTuT akonol2 600 k/ix.

3anuNIHTE B OTBETE HOMEpA BRIOPAHHBIX YTBEpPIKACHUH,

OTBeT!

YACTh 2

anuwume crauana HoMeEp 30(’0““3, jameM OMEBEM K HEMY, Ha
Kaxncooe 3a0anue daime ROAHBLE PUlBEpHYMBIG omaen.

22,  3aueM YENMOBEXK PA3BOAMT HACEKOMOE M3 0Tpaa Yenryexpelime —
TYTOBOTO me.'lkonpn,ua?

23. Kaxkue crpysrypsl uHgysopru-Tyhensxn n300pameHsl noa uu{poi
17 Kakywo ¢yakuuo onx Bunoauswot? Ilowemy uadyz0pHIO-
Tydenbky cuuTaoT GONEe BHICOKOOPraHW30BAHHBIM OPraHH3MOM,
yeM ame0y 0OBIKHOBEHHYIO?

24, Haligute omuOKM B MPHBECHHOM TeKCTE. YKaKHTE HOMeEpa mpej-
JIOKEHHH, B KOTOPLIX OHH CJEJIaHbl, HCIIPABLTE HX.

1. TlanoOpOTHMKOBHIHbIE — BBICIIHE CIOPOBbIE PACTEHHUS.
2. T1anopoTHHKH ABNAIOTCA COCYAMCTBIMH pacTeHHAMH. 3. B ue-
pPENOBAaHHH TMOKOJEHHH Yy TNanopoTHMKOB mnpeobnamaer monoBoe
nokoneHue (ramerodur). 4. [1anOPOTHHKH HEe MMEIOT HACTOALHX
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25.

26.

27.

28.

32

KOpHEH, HX CHOpPO(IMT NPHKPEILIAETCA K NoYBe puionaaMu. 5. Hs
OMIQOOTEOPEHHOH AHLEKNeTKH — 3MroThl — Y ManOpPOTHUKOB
pasBHBACTCA 3APOABIL CEMEHH, a K3 CeMA3AYATKA — CeMA,

CnumeoM GRCTPEI nOOBREM BogonazoB ¢ Oonbwodl rayOuHB
MPHBOJMT K KeccOHHo# Honme3nd. Urto ABnaerca mpu4MHOH 3TOTO
3aboneBaHua?

Kaiue npucnocoOneHHa K CE30HHEIM H3IMEHEHHMAM CpENbl HMEIQT
MIEKCOHTAWHE?

Kakoil xpoMoCOMHEIH Habop XapakTepeH A4 CIOp H TAMET pacTe-
HHMA KVKYIIKHH JieH? O0LICHHTE, H3 KaKHX KIETOK H B PE3yNnbTaTe
KAKOTO JeJIeHHA OHH 00pa3ylorca.

HzpecTHo, yTo ren B, oTeeuatonii 3a cepylo Oxpacky TeNa Y MyX
APo30H§NLT, AOMHHHPYET HAfl TeHOM b, OTBEYAOIHM 33 YEPHYIO OK-
packy. I'eH RIHMHHBIX KpBEUTEEE V IOMHHHDYET Hal T€HOM V, OTBE-
HaI0WHM 34 TI0SBIEHHE KOPOTKMX KPBUILEB. TaKkKe H3IBECTHO, UTO
TeHbl, OTHBEUAKIINE 32 OKPACKY TEJ1A M JUIHHY KPBUILEB, HAXOAATCA B
OOHOH XpOMOCOME.

B pesynbTaTe CKpewMBaHmus cepoil KOPOTKOKPLUIOH MYXH ¢ JepHEIM
AMMBHOKPBINBIM CAMIIOM MONYYHIH TIOTOMCTRC, Bee 0cOOH KOTOpo-
ro HMEIH Cepyio OKpacky W ANMHHBIE KPbUbA. 14 onpeneneHus
FEHOTHIIA [TOTOMCTBA BBUIO MPOBEAEHC AaHAIH3HPYIOLIEE CKPEMIHBA-
ure. Coctaspre cxems! 00oux ckpenueanii. OnpelenHre TeHOTH-
1B W GEHETUIB TOTOMCTBA B [IEPEOM U BTOPOM CKPELIMBAHMH, €C-
JH H3BECTHO, YTO KPOCCHHTOBEPA B HHX HE [IPOHCXOINIIO,



OT1BeThI K 3aZaHHAM

YACTB 1
Ne zananun Qreer Ne aanaHusa OTBeT

1 abHoTHYECKHE 12 136
2 146 13 121222
3 16 14 13542
4 124 15 456
5 121122 16 212112
6 31 17 134
7 246 18 222112
8 11212 19 31524
9 124 20 426
10 212112 21 45
11 241356

YACTb 2

22. DneMeHTHI OTBETA:

Braronapa 3TOMy pasBelcHHH) 4EIOREK NOAYYAST H3 HHTeH KOKOHOB TYTOBOIO
UIENXOMpAAA LeHHOe BOJOKHO — WIENKOBLlE HWUTH, H3 KOTOPLIX J€Ndi0T THAHE —
WEAK,

23, neMeHTHI OTBETA:

1) bonsnioe agpo (MakpoHyWIEYC).

2) Oup obecneunsaer nadysopno scemu Bugamu PHK, kxouTponupyer Mera-
OONHYECKHE NPOUECCE, HE CBA3AHHEIE C IOOBEIM PA3MHOKEHHEM.

3) Undyzopus-Tydennka, B oTNaune 0T OOLKHOBEHHOH aMelRl, HMeeT IocTo-
AHHYH $OPMY TENA, OPI'AHOHIE] NEPCABHKEHHA — PECHHYKH, KAHATRLLI COKpa-
TUTENBHBIX Bakyonefi, KIeTOYHBIH POT H KIETOYHYIO [AOTKY, IIOCTOAHHOE MEcTo
BBIEQA HEMEPEeBAPEHHRIX OCTATKOB MHIA — MOPOMHLY. Y HHGY30pHH-TYdensKH
1184 AEPA M MMEETCH (IONOBOH npouece.

24, 2neMeHTH OTBETA:

OwmnbKK KoNyleHs! B OPefI0KeHHAX:

1) 3 — ¥ naneporHnkos npeobnagaet Gecnonoe MoKoIeHHe (CnopoduT).

2) 4 — CrnopodhHT NanopoOTHHKOB UMEeT HACTOALIHE KOPHH.

3) § — M3 3HroTsl ¥ NanopoOTHHKOB He PA3BHBAETCA 3aPOJBIII CEMEHH, He
Pa3BHBAETCA CeMA, ¥ NANOPOTHHKOR HET CeMA3auaTKa, TaKk Kak ManopOTHHKH He
CEMEHHEIE PACTEHHA.
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25. 3nemeHTr OTRETA:

1y Ha rnySune npy becokom pasiennd 5 KpOBY pacTBopacTea GoJiLIne rasos,
4eM [IPH HOPMaIEHOM aTMOCOCPHOM JaB/CHHH.

2) Tlpu 6blcTpom n1oobeme ¢ F1yOHHBL AaBIEHHE PE3KO MAddeT, H rassl e yo-
IEBSHT BEUENHTECA YEPCY ThXATEIBHYH) CHCTCMY.

3) B xpoBr 00pazyloTca Ny3eIpbKH [a%a, KOTOPBIE 3AKYNIOPUBAOT KPOBEHOC-
HbIE COCYABL, NPEHITCTBYA KPOBOCHADKCHHIO OPraHOB u TKaHeH, JT0 HacTo npM-
BOAHT K CMEPTH BOAOTAZ08.

26. SneMeHTBr OTBETA:

1) JInusoT H 05pacTaloT TYCThIM MEXOM.

2) BnianasoT B crinuky.

3) MUIpHPYIOT HA APYTHE TEPPHTOPHHE.

4) NenatoT 3amac KOPMOB M LIAKANIABAIOT KU,

27. Cxema peniedHs 3a/1a4d BRITIOYAET:

1) ¥ Mxa ~— KyKYLIKHHA IBHA TAMETHL H COOPBl HMEKT TanNoHAHWH Hadop
XpoOMOCOM N

2y TaMeThl ¥ MX3 pA3BHBAIOTCA B IIONIOBBIX OPraHaX HA BIPOCIOM PacTCHHU-
raMeToduTe. B apxeronuax uyrem murosa odpasylorcs sHUSKICTKM, 4 B aHTEPN-
HNHAX TAKHKE TYTEM MHTO3a — CNCPMATO30HIE.

3) Cnopsl KyKylIKHHA JbHA 06padyioTes Ha cnopodute (cnoporode) — Hec-
NOAOM NOKOAeHHH Mxa. M3 ero amiuionnHex KICTOK nyTem meiosa o0pasywTes
FATOHARLIC cmopbl. CMopa MXa — 5T0 FaniolaHas KNeTka, CNeuHATHANPOBARHAR
DS GECTIONONO PAIMHOKEHHA,

28. CxcMa pelienus 3ajavud BEMIOUAET!

P VoV VvV
camka BIIB X cameu bIlb
G v \'%
IB Ib
F: vV
BIIb HEPHBLIC JUIHHHOKpLIIEE 100%

2) AHANM3HPYIOMICE CKPeIHBaHHE — CKPelIMBAHHE ¢ PEUEeCCHBHOM rOMO3U-
roTHOH ocobbIo

P vV Y
camka B 1l b X camen b Il b
G: v V v
1B 1b 1{4]
3) I'entoTHIB! M PEHOTUMEL BO3MOAKHOIC IOTOMCTRA:
LAY Vv
Bilb bllb
Cepmiii Yepusiit
KOPOTKOKPBUILIA ATHHHOKPBUILIH
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TEOPETHYECKHH MATEPHAI
JJIS1 IOATOTOBKHU K EIM

Paznen 1. PACTEHHS. GAKTEPHUH. I'PHBBIL.
JUHIAWHUKHA

BererarHBHbIe OPraHbl pacTeHHH

Oco(eHHOCTH pacTeHHH KAK KHBLIX OPranH3MoB.
OcnosHble TKAHK K Oprafsl BLICUWHX PACTEHMIA.
PacTenns n okpyxawimas cpeaa

CTpoelne, a TAKKE KN3HSASATENLEHOCTD, PACTIPOCTPAHEHHE PACTEHHH,
MX BIAHMOOTHOUICHHA JIPYT € JPYTOM M OKPYRAOIICH cpeaoi niydacT do-
TaHHKA (2p. Homans — pacmente, wpaea). BoranHka o0bEAHRAET UCTRNH
KOMIUIEKC HayK O PACTEHHAX ! CHCTEMATHKY, MOPHONOTHI), aHATOMHED, M-
Opronoruio, HUINOIOTHIO, BHOXMMHUK), SKOJOFHK H T. 4. Hadano GotaHu-
KN Kak Hayku Oblmo 3anoxeHo cwe B [pesueit Fpeunn; otuom botaHnkn
CYHTAKT JPEeBHETPEUECKOro yuenoro TeodpacTa.

- K ocobeHHOCTAM PACTEHHI KAK )KHRBIX OPTAHHIMOR CIICYCT OTHCCTH
HX cnocod nuTaiuA (B OCHOBHOM aBTOTPOMHBIH), NpUKpELIeHHBIA obpa3s
YWH3IHH, HEOTPaHHYEHHBIH pPoCT, CHIILHOE pacunelleHHe Tela ¢ [ellblo yBe-
AMYEHUA TNIOBEPXHOCTH, PACIPOCTPAHCHHE € LIOMOWLIY CHOP, [LIONOB W
CeMsAH, 3anacaHue YTAEBOAOB B BHAC Kpaxmana M pal apyrux. B pacta-
TENBHEIX KIETKAX HMEHTCA ILIACTHABI {XJIOPOTUIACTBI, XPOMOTIIACTH H
NelKoNNacTsl}, OOIbLIUAA LEHIPAILHAN BAKYO.I6, 3AII0IHEHHAA KIETOYHBIM
COKOM, TLTOTHbIC KNETOHHEIE O00OIOYKH, KOTOPBIE COCTOAT, KAK IMPABHIO,
H3 LeU0a03K. B wieTkax ueloro paga BBICIIMX PACTEHMI M HEKOTODRIX
a(mop()c.ucﬁ HET l.[eH']'pHOJ'ICﬁ.

Knetku, HMeromme CX0JHOE CTPOEHUE W BBEITIOJIHAIONIHE OJHIIAKOBBIE
dyHkimu, o0beANHAKTCS B TkaHW. TRaHLIW HasbiRAaeTCH TPyINa KISTOK,
HMEIOLHX 00LIes NPOHCXOKACHHUE, CXOAHBIX 1O HOpME W CTPOSHHIO H BEBI-
nojRAeMbIM GYHKLHAM. TEN0 BHICIMX PACTEHHH 0Opa3oBAHO PaCTHTEND-
HbIMH TKAHAMH, U3 KOTOPRIX GOPMHPYHOTCH PA3HBIC OPIAHBL PACTEHHH.

Q6pazoBaTe/nHble TKaHH (mcpucrembl). KierkH obpalosareisHeix
TKAACH --- MCAKWE, TOHKOCTCH HBIE, HEIUDHEPCHIINPOBAHHEE, COCODHBIC
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K IaMTensHomy AencHH0. OOpa3oBATENBHEIE TKAHH DPACTIONArAeTCH B
Pa3HBIX HACTAX pacTeHHt.

. Bepxymednnie — PACMONOXKEHHEIE HA BEPXYUIKe cTe01a H KOHYH-
Ke KopHA, 00CCNeYHBalOT POCT JAHHEIX OPraHOB B IUTUHY.

2. Boxobrle — kaMOuii, nepuurKn — obecnednpatoT pocT cTednei u
KOpPHEH B TONIIHHY.

3. BcraBounple — pacnofaralwTes B OCHOBAHHH MEXKAOYIIHH cTelna
H MOJIOABIX [THCTREER.

4. PaHeBhic — 00pasyiOT NPH MOBPSKISHHH OPTaHOB pacTeHMA 3a-
WM THBIE TKAHH (IpolKy).

Ccnoanvie mxanu (TapeHXuMHBIE). KNeTKH OCHOBHOH TKAHH, KaK Impa-
BHJIO, KPYIHbIE, HENPABMILHOH (JOPMEL, MENILY HUMH DPACIGIATAIOTCA
Bonbine MexTETHHKH. OCHOBHBIE TKAHH NOIPANEIDIOT N0 BhIIOIHAS-
MBIM (QYHKUIHAM.

1. ACCHMUIAIHMOHHBIE — HAXOOATCA B JIHCTHAX H MOMOABIX CTEONAX,
HX KJIETKH COACIHKAT XJIOPOILIACTHEL, OCHOBHAA (YHKIIMA 3THX TkaHel —
thoTOCHHTED.

2. Janacarowie — HaxoaATcd B CTeDnsAX, KOPHAX, KOPHEILIOAAX,
KIyOHAX, JTYKOBHLAX, [104aX W T. M., B MHBLIX KICTKAX FTHX TKanel or-
KJIaABIBAIOTCS 3aMACHEIE MHTATENbLHEIE BEIECTRA (KpaxmMan, OeMKH, sHphl),

3. BosoyxoHocHble — MexIy KIETKAMH TKaHH MMEIOTCA O4EHb
GonbuIHE MENKNETHHKH, OCHOBHAS YHKUHA — BEHTHISUMA, MEXKNETHH-
KH CBA3aHBI ¢ BHELIHeH cpenoit uepes oTBEpCTHA B MOKPOBHBIX TKAHAX —
YCTEHUA H YEUEBHYKH,

4. Bcacesaronme (3mubnema) — o0pasyroTcs B 30HE BCACBIBAHMA MONO-
[bIX KOPHEH, KNETKH 3MHOIEMBI HECYT KOPHEBBIE BONIOCKH, [IOCPEACTBOM KO-
TOPBIX MPOHCXCOHT NOITIOLIEHHE BO/IBl H MUHEPAIBHBIX BELIECTB H3 [IOUBHI.

Hoxposuste micanu BBUTQIHAIRT 3ANMTHYO GYHKIMIO, MPETOXPAHAT
PACTEHHA OT NOTEPH BAATH, Neperpepa, NOSIaHKA KHBOTHRIMH, 3aPUKEHHA
BoNe3HCTBOPHBIMM OPIaHU3MAMM K rpHOAMA.

1. Smupepmuc (koxkuua). KubBple KIeTKH 3MHACPMHCA NOKPHIBAKGT
JHCTBA W MoNofALie noderd pacterHs. KlieTky mnoTHO NpHNETaloT ApyT K
JApyTY, JHUIEHB! XIOPOTJIACTOE, CHAPYXU MOKPBITHL KYTHKYMOH. Kpome
KYTHKYJBIL, ¥ HEKOTOPBIX pacTeHHi oOpasyercs Bockopoi Haner. Kietku
KOMKHIIE MOCYT HECTH BBIPOCTBI — BOJIOCKH Pa3iIHIHOH BEIHYHHBE U GOD-
ME1. Bonocku CHDCOGth HAK3llIHBATh H BbIOACTATH 3[1)le'lhle Macig, CIIH3H,
H TOTJa OHH Ha3BIBAKTCA MeTe3UCTeIMH. 1 ra3000MeHa B KOXKHIIE HMe-
10TCA YCTRHLA,
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2. Tipobka. KneTkH npoBKun MEpPTBHIS, CMEHNIOT KIETKH KOMHLIEL
[IpoBka BOIHMKAET 3a CHCT ACATENLHOCTH CHEUMATLHON 06pazoBaTensHol
TKaHH — npobkoeoro kambus. na obecnevenus razoofMeHa B npobke
(hOPMHPYIOTCA YEHESBHYKH.

3. Kopka ofpasyercs y ApeBECHBIX NOPO/ B TEYEHHE HECKOIBKHX M1ET.
Kopka cocTOMT M3 MepIBplx TKaHEH, PacTPECKHBAcTCA M OPESIOXPaHAET
JepeBbs OT TEMNEPAaTYPHBIX KonebaHuH, MOXAPOB, NOBPEXIeHUH,

Butdenumenvrste mxany CIyKAaT AN HAKOFUICHHA H BBLICIEHMS Be-
iIECTB W3 OPraHU3Ma pacTeHWi. B OTJeNBHBIX KIeTkaxX pacTeHHH OTKna-
JEIBAHOTCA KPHCTAILIL OKCATATA KaNbUWsA, NYOHIBHELE BEIECTBa, 3QUpHEIC
Macna u ap. B MexkieTHHKax o0pasyroTcs CMOISHBIE XOIbl, B KOTOPBIX
coOMPAROTCA BBIRENEHKA, HATPUMED ¥ XBOHHBIX H LUTPYCOBLIX. ¥ HEKOTO-
PhIX PACTEHHH HMEIOTCA MAEUHMKH -— KISTKH, B KOTOPBIX HAKAMIHBACTCS
M7eqHBlH COK, COASPRKAMI CMOTY, KayuyK, ankanonasl H Ap. K BbLIeIH-
TENBHBIM TKAHAM OTHOCATCS HEKTAPHUKH M THMIICBAPHTCIbHBIE KEAC3HI
HACEKOMOALAHbIX PACTEHHI (pOCAHKA).

Mexanuueckue mranu obecriedyHBaloT ONOpHYH Qyuxuuie. Brensor
TPH THNA MEXAHMYECKHX TKAHeH: KOINEHXHMY, BONOKHA H KAMEHHCTHIE
KJIETKH.

1. Konnerxuma 00pazosana H3 mUBBIX KIETOK pa3HooOpazHoH dop-
MbL. OHa BCTPEYACTCS B MOSIOMIRIX CTeOMAX pacTeHuil H IMCTBAX,

2. BoIoKHA TpeacTaBneHbl MEPTBLIMH BGITAHYThIMH FJIETKAMH € PaB-
HOMEPHO YTOIILEHHBIMH 0D0;TouKaMH. BolOKHA BXOJST B COCTAR APEBECH-
Hui K 1yba. [Tpumepom nyQsaHbIX HEONPEBECHEBILHMX BOTOKOH CIIYEKHT JIEH.

3. KaMeHHCTEIE KIETKH HMEIOT HENPaBHIBHYH) (OPMYy H CHALHO
YTONILEHHbIE OIpEeBECHERUINE 000NOYKY. 3TH KINETKH 00paszyieT CKOPIYILY
OPEXOR, KOCTOUKH KOCTAHOK M T. . KaMEHUCTLIE KNeTKH HAXOAATCH B MA-
KOTH IUIO/IOB TPYILH H aHBLL

Ilposodmiue mrany OCYUWIECTBIAIOT QYHKUMH NPOBEIEHHA BOABl H
NUTATERBHBIX BEUIECTR B Tene pacTeHHH. BraensioT Asa Tvna nporoas-
IMMX TKaHEil: OpeBecHHY (KeuaeMy) u ayd (duosmy).

1. JipeBecHHA COCTOMT M3 COCYAQB — COBCTBEHHO APOBOIALIMX ie-
MEHTOE, APEBECHHHEIX BOJIOKOH (MEXaHMYECKOH TKAaHH) U ApPSBSCHHHOM
HApEHXUMBI, BBIMOAHAIOICH 3anacarinyy Qyakiuw. Cocyuw obpasosa-
HEl MEPTBLIMH BBITAHYTBIMH KISTKAMH € YTOJLEHHLIMU 060N0YKaMH, Me-
Ay KOTOPBIMH B ITONIEPEYHEIX MEperopoikax uMeTea oteepctia. Cocyn
npeacrasister ¢ob0i ATMHHBIA Y3KMA KAMHIINAP, 110 KOTOPOMY OCYIECTB-
NAeTCA OBHXEHHEe BOOBI M MHHepaJbHBIX BewlecTs. I1o cocyaam apesecH-
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1ibl IPOHCXOAHT BOCKONALLHI TOK JKHAKOCTH — PAcTBOPHL MHHEPATBHEIX
co/1ef NOJHMMAKOTCS OT 30HB] RCACHIBAHUSA KOPHA B CTEOENEL H IMCTDA.

2. Jiyé  o6pazopau cHTOBUOHBIMM TPYOKAMH, KNETKAMH-CUYTHHA-
MH, TYOAHBIMH BOJIOKHAMM {MEXAHHHYECKAA TKaHb) M JyOsaHOH 1ApEHXH-
Mmoit. CHTOBHAHBIE TPYOKH NMPECTABAA0T cOO0H UEMOUKH KHBBLX KISTOK,
B KOTOPbIX OTCYrcTByroT siupa. [onepeuHele CTEHKH ABYX COCEJHHX KIe-
TOK MPOHH3aHL! OTBEPCTHAMH H HAllCMHHACT CHTO. Yepes 3TH oTBepCTHA
LUHTOMIA3MA COCEOHMX KIETOK cO0OIAeTes APYT © JIPYIOM € MOMOLLLIO
LHTOMNA3MATHYECKHX TKeH. PaaoM ¢ cHTOBHAHBIMH TPYOKaMu paciiona-
ral0TCA KIETKH-CMYTHULBL, B HMX NpOHCXOIHT aKTHBHEIA 00MeH BEIECTB.
KneTkH-cnyTHHUBL BEINOMHAKT Tpobuyeckyw (ynkunw. CHTOBHAHEIE
TpyOKH — OCHOBHOH NpoBOAAIMEA neMeHT ny6a. [lo HMM NpoHCXOaHT
TPAHCOOPT PACTBOPEHHBIX OPraHHYECKHX BELUECTE, NOCTYIAIIUX OT Jn-
CTBEB B cTE0EIb H KOPEHE, TO €CTh ITICXOAAIINE TOK.

TlpoBoaAlKHe TKAaHU BMECTE C MEXaHMYECKOH TKaHbW (HOpMHPYIOT
ocobble CIPYKTYPBI -~ COCYAHCTO-BONOKHHUCTRIC, WIH TNPOBOJISLIHE, 11yy-
KH. 3TH Ny4KH NPOX0IAT Yepe3 BCe OpraHbl PacTeHHA W oDpa3yloT edunyo
nposodaugpio cucmesmy. ITydkd HAIBIBAIOTCA JAKPLITEIMH, SCAH MEHAY JTy-
60M M ApCEBECHHOH HeT KaMOHA, M OHW HE COOCODHBI KO BTOPHYHOMY
YTOJILEHHIO 34 CYET €T0 AeATENLHOCTH. [1yuky Ha3BIBAKTCH OTKPLITHIMY,
€C/TH B HHX Mexay nybom u npeBecuHoi Mmeetcs kambuil. Jenenune we-
Tek kambus cbecneynBaeT STOPUYHOE YTONLEHHE NYUKOB, YTO B KOHEU-
HOM HTOI'€ [IPUBOAMT K YIOIUIEHHIO BCETO CTEONA,

Paznuyuele TkaHH 00pazyior OpPraHbl pacTeHH.

Oprai — 3To YacTh PACTE€HHS, COCTOALIAS M3 TKAaHE M BBINOIHAIOWAS
cnelHaneHyle GyHkiMo. Opransl pacTEHHA pajfHYyaleTCA KaK no BHeMl-
HCMY, TAK M 110 BHYTPEHHEMY CTPOEHHIO, JIENATCA Ha BEIETATHBHBIC H Te-
HEpaTHBHBIE.

Bezemamusnele op2ansl — XOpeHs M Mober (cTedens ¢ INCTBIMY M
noukam). C MOMOLIBI 3THX OpPraHOB MNPOTEKAKT NPOLECCH] [MHTAHMA
{boTOCHHTE3 H MMHEPANBHOE NUTAHNE), ABXAHKHE (ra3000MeH), TPAHCIOPT
NHUTATENbHBIX BEllleCTs MO TENY PacTellus H BeTeTATHBHOE PARMHOKEHHE.

lenepamuennie apeanb! y TOKPEITOCEMEHARIX PacTeHHH — UBETOK,
naoa, cemsa. Ux ¢pyHkuus —- ocymecTRICHAE npolieccoB Gecnonoro (cno-
poofpa3oBanue} U nonosoro (00pazoBaHNE raMeT) PA3MHOKEHHA B pacce-
JIeHHE.

Baanmocasie MCHEAY OpIraHaMH pPacTEHMAA Ocy[llec'l'BJIﬂC'l'Cﬂ Ha QCHOBE
IBYX TpoleccoB. NHTaHus u nbixaHus. [luranne pactenw#i aemircs Ha
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MHHEPAJIbHOE (BCACHIBAHHE KOPHEM BOJbl H MHHEPAIBHBIX BELIECTB) M
dorocunres. IToroleHHble KOPHEM BOA H MHHEPAIBHBIE CONIM MO COCY-
JaM IpEBECHHBI TPAHCTIOPTUPYIOTCS B HaJ3EMHbIEC opraubl pactenus. Op-
IaHUYECKHE BEILECTBA, OOpa3oBaBIUIHECS B JIMCTBAX, 110 CHTOBMIHBIM
TpyOkaM nyba mepemeInarTcs B creOens U KopeHb. TakuM 06pasoM, B
PACTEHHH HENPEPBIBHO MPOMCXOAAT JIBA Pa3HOHANPABJICHHBIX TOKA Be-
IIECTB: HUCXOAAWMH U Bocxoasamuii. OHU CBS3BIBAIOT BCE OPraHbl pacTe-
HHSA B €IHHYIO CHCTEMY.

Bce opranel pacTeHHMsi HENpEpbIBHO AbILIAT. J[is abixaHHsa HeobXxo-
JHUMBI KHCIIOpOA U caxapd. Caxapd CUHTE3HPYIOTCS B JIMCTBSX H [0 [IPOBO-
JAILEH CUCTEME paclpeleloTcs 1o BceMy Teny pacrenus. Kucnopon no-
IJIOWACTCS YEPE3 YCTbHIQA, YEYCBUUKH WM MOBEPXHOCTBIO KOPHEBBIX
BOJIOCKOB. B Teno pacTeHus KuCnopo[ Takke [OCTynaeT B pe3yabrare ¢o-
TOCHHTe3a. Pacnpesnenenne kucnoposa U OpraHUYECKUX BELIECTB MO TENy
PacTCHHUA MPOUCXOAMUT MOCTOSIHHO, TEM CaMbIM 00€CTIEYHBast CBA3b MEXIY
OpraHamH. :

PacTenHsa pa3sMHo#kaloTca OecnonbiM (cnopooOpa3oBaHHE M BETeTa-
THBHOE Pa3MHOXKEHHE) U MOJIOBLIM (00pa3oBaHHE raMeT U HX CIIHAHHE) CIo-
cobaMy. B >xM3HEHHOM LIMKJIE BBICIUMX PAacTeHUH 0053aTebHO MPOUCXOIUT
cMeHa nonoBoro (ramerogur) u Gecriosoro (criopodur) nokosneHui. B pe-
3y/bTaTe BEr€TaTHBHOIO Pa3MHOXKEHHS BO3HUKAIOT OCOOU ¢ HEM3MECHEHHBIM
¢deHoTHIIOM, a B pe3yJbTaTe MOJIOBOr0 Pa3MHOXEHHS MEHSETCS TCHOTHUII
0co0eH, YTO IIPUBOJMT K MOBLIILEHUIO I'€TEPO3HMIOTHOCTH MONYIALMH U B
KOHEYHOM CYETE MOBBIIACT NPHCIOCOOIEHHOCTh OPraHH3MOB K MEHSAIO-
LUMCS YCIIOBHSM OKDYXKAIOIIEH Cpebl.

B 3konoruyeckux CHCTEMax pacTeHHs MIPalOT pojb NMPOAYUEHTOB.
Braropaps pacTeHUsM NPOUCXOAUT 0Opa30BaHHE U HAKOIJICHHE OPTaHHKH,
BblAENEHHE B aTMOCepy KUCIopoaa, BKIIOYEHHE B KPYTOBOPOT BEILECTB
yriaekucnoro rasa. [lpu npsMoM yuyactuu pacteHuit oOpasyloTcs I04YBa,
Top(; HCKOMaeMble pacTeHHs 00pa30BajIM 3ajexu Oyporo ¥ KaMEeHHOro
YIS,

Oxpyxarolas cpeia MOCTOSHHO BJIMAET HAa PACTHTENbHbIC OPTraHU3MBI.
Caer, TeMneparypa, XUMHYECKHMI COCTaB I[OYBECHHOrO pacTBopa H pAn
Apyrux abuoTHdeckux (akTOpPOB BLI3BIBAIOT Y PACTCHHH BBIPAOOTKY OT-
BeTHbIX afantauui. Tak, ecTb ¢BeTOJI00MBbIE H TEHEBBIHOCIIMBBIE pacTe-
Hus. CyllecTBYIOT pacTeHUs rajoduTbl, KOTOpbIE MPOU3PACTAIOT Ha 3aCo-
JeHHbIX TNo4Bax. Ha pacTeHus 0Ka3blBalOT BIMSHME OPYTHE BHIBI
pacTeHHH, a TaKk)Ke )KUBOTHbIE (OHoTHYeckHe PaKTOpbI).
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B cBOW o4epennb, PACTEHHS BIHAIOT Ha OKPYXaWILYIO cpedy. Pacre-
HHS HIMEHAKT XMMHYECKHI cOCTaB MOYBE], BAAKHOCTE BO3AYXa, OHH Ha-
CRINAKT aTMocdcpy KACIOponoM. PACTEHHA YKPENILIOT MOYBY, 3aceNA0T
paHee OEIKHIHEHHBIE IIPOCTPANCTBA, TO ECTH YYaCTBYIOT B NO4BoOOpaso-
BaHHH,

Bce pactenns o6beauHsOT B napeTBo PacTcHHN, KOTOpoE BKIHMAeT
Tpu noauapcrea: barpanku, Hactosume Bogopociy H BeiciliHe pacTeHHA.

Qcoloe 3Ha4CHKE JUIN YE/I0BEKA UMCIOT BRICIIHE CEMEHHBIE PAcTEHHA,
[IPEXIE BCETO MOKPLITOCEMEHHBIE (UBETKOBbIE). JTH PACTEHHA JAHT Ye-
7I0BEKY THILY, TOIUIMBO, OASKAY, CTPOHTEIRHBII MaTepHan, ChIpbe AJIA
XHMHYECKOH NPOMBILIIEHHOCTH, ISKAPCTBA H T. A,

Kopeun: paiBuTHEe KOPHH H3 3apOABLIIEBOI'0 KOPEIIKa,
BHILI KOpHeil, TUNIbI KOPHEBBIX CHCTEM.
BHennee 1 BHYTpeHHee CTPOCHHE KOPHA B ¢BA3H
¢ ero GyHkumamu. Yaobpeunn. Buaonimenenus KOpHSA

KopeHt — 3T0 nmof3eMHBIN BereTaTHBHEIA OpraH pacTeHHa. KopeHb
HMMEET OCEBOE CTPOEHHE, 00NA aeT HEOIPAHMYEHHBIM BEPXYLIEYHBIM POC-
ToM. Ha kopHE OTCYTCTBYIOT NHCThA, OH He PACYJIEHEH HA Y3JIBL M MENKHO-
Y3IIHi, HE HECET B ONpPEJe/ICHHOM IOPAAKE PACIAIOMCHHBIX NMOYeK H 00-
7TaZaeT MONOHKHTEIBHBIM IE0TPOMHIMOM.

DOyuknMM KOPHA CAEAYIOWNE: 3aKPErUIEHHE W YAEPKAHAE PACTEHUA B
NOYBE, BCACKIBAHHE BOABI H MHHEPANBHLIX BEUIECTB; TPAHCIOPT ITHX Be-
LIECTB B HAI3EMHBIE OpraHbl pacTEHUA; CHHTE3 OMPEASNEHHLIX BEIIECTB ——
TOPMOHOB, (EPMEHTOB T. J.; 3aMacaHue MUTATETBLHLIX BElECTB (KOpHE-
[UIOJE]); BETETATHEHOE Pa3sMHOMKEHHE.

3aposlieBblil KOPEUIOK, KOTOPEIA BLIXOOUT Wi CEMEHH NPH NPOPAc-
TaHHH, [PEBPAIIAETCA B IMABHEIA Kopenb. Ha rpaHuile MEXAy TIABHEIM
KopHeM H cTedneM HaxoIWTCH KopHeBad Iueika. [TTaBHBEIH KOpEHh MOMKET
BETBUTLCA, NPH 3TOM 00pa3yloTca GOKOBBIE KOPHH BTOPOTO, TPETHErG H
T. 1. nopaakos. 11a nobere MoryT paiBMBaTecs NpUAATOUHBIE KOPHH. Co-
BOKYTIHOCTE BCeX KOpHel oabpasyer kopHeBywr cHcTeéMy pactenma. B ee
(pOpPMHPOBAHHH YYACTBYIOT I'IABHBIH, HOKOBLIE H IPUAATOUHBIE KOPHH.

PaznuuaroT 1Ba THNA KOPHEBBIX CHCTEM: CTEPHKHEBYIO H MOYKOBATYIO.
Jna crepicHeBOH KOpHEBOH CHCTEMbl XapaKTEPHO [PEHMYLIECTBEHHOE
PazBHTHE TIABHOTO KOPHA, KOTODLI ANMMHHEE H TOMILE APYTHX KOpDHEH.
OHa, KaK TpaBHIO, BCTPEUACTCA y ABYAOIBHBIX pacTeHmit. B MoukopaToit
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KOpHEBGH CHCTEME FNARHBIH KOpEHb HE OTNHYAETCA — OH HWIH criabo paz-
BHT, HIIH paHo oTMHpaeT. KopHeras cuctema odpazosana Maccoi npuaa-
TOYHEIX KOpPHeH. MOYKOBATYI0 KODHEBYW CHCTEMY MMEHT OJHOIONBHEIE
PACTEHHA H HEKOTOPbLIE ABYIONBHEIE.

KopeHE HapacTaeT B jUIHMHY 3a CUET BEPXYWIEHHOH TOUKH pocTa. OHa
COCTONT M3 00PA30BATENBHON TKaHH, KIETKH KOTOPGH CnocobHbI K 1ocTo-
AHHOMY JeneHuto. Touka pocTa OAeTa KOpHeBRIM uexiukoM. KopHeBo#
4eXJIHK 0Dpa30BaH JKHBBIMH KJIETKAMH, KOTODbIC CHYIUHBAKTCA H 3aMe-
IAIOTCA HOBBIMM 33 CHET KIETOK moyky pocma, KOpHEBOH “eXNHK 3aliH-
LIAET TOUKY POCTA OT MEXAHWYECKHX [TOBpeXJCHHA. 3Ta 30HA KOpHA Ha-
3BIBAETCSH 30HOU QCAeHUA.

3a 30HOH [eNeHMs PACHONACAETCA 30HA PACHIANCEHUA, WIH POCTa.
Jnech KNETKH PacTyT K NpHOOPETAOT onpeneneHHtuie GopMy H pasMepbl.

3a 30HOI pacTsKeHHI HaXOAMTCA 30nd ecaceleanus. B Hel nabmona-
ercn andbepeHUHAIIMA KIETOK HA TKAHH. 30HA BCACHLIBAHMA CHADYXH He-
ceT 3nubneMy, kaxaas KieTka xoTopoi olpasyer KOPHEBOH BOMOCOK, 3a
anuGneMoil pacronaraeTcs NEPBHYHAs KOpa, NEPHUMKI H UEHTpanbHEIA
OCEROH ITHIMHID.

[Ipu oMo KOPHEBBIX BOJIOCKOB TIDOHCXOAWT BCACEIBAHHE H3 M04-
BEHHBIX PACTBOPOB BOBl M MHMHEPaNbHEIX BellecTs. QOOMOYKA KIETOK
KOpPHERLIX BOJOCKOB TOHKas — 3TO odlerdaer pcackiBaHHe. IlouTH BCIO
KJIETKY KOPHEBOYO BOJIOCKA 3aHHAMAET KPYIHAA BaKyonk, a AP0 pacnoia-
ragTca y BEPXYUIKH BONOCKA. C pOCTOM KODHA KOPHEBLIE BOJOCKM IIOCH-
0a10T, 1 30HA BCAcHIBAHMA O0OPA3yETCA 3aHOBO.

UeTnepTas 30HA KOPHA — 30ua Aposedenin. Ee GyHKIHA — TpaHc-
TMOPT BOABI H MHHEPANLHBIX BELISCTBE B HAM3CMHBIC OPraHbl PACTEHHA H
TPAHCMOPT OPraHUTMECKHX BEILECTR H3 cTelns B KOPEHD.

IepBirdHad Kopa KOpPHA 00pa3oBaHa YKHBBIMA KJIETKAMHA OCHOBHOH TKa-
HH (TApeHxHMbI) H COCTOHT K3 Tpex cnoes. DYHKIHH NEPBHYHOH KOPBl —
TPaHCTIOPTHAR {TOPHU30HTAIBHBIH IEPEHOC BELLECTR), 3aIacakoan,

HapyxHslH ¢NOH KIETOK NCHTPAILHOIO OCEBOTO UHWIHHApA 0dpasyer-
CA MEPHIHKIOM. Ere KISTKH MOTYT IeNHTHCA. B [epHLMKIe 3aknalblBa-
10TcA DOKOBBIE KOPHH H TIPHIATOYHBIE [IOYKH, € NOMOILLI KOTOPBIX OCY-
LIECTRIACTCA BEre€TATHBHOE PAsMHOMEHWE. In BTOPMYHOIC yTO/ILECHHA
KOPHS CITYHT KaMOHH — BTOpPHHMHAA MEPHCTEMA, KOTOPAA 3aK1abIBAETCH
B 30HE 1poseneHus. Kambhii 0becreunBacT pocT KOPHS B TOJLIHHY.

IeHrpansHeli oceBoH LMNUHAP COCTOHT H3 PA3HBIX TKAHEH — IPOBO-
JAIUX, MEXAHHYECKHX H OCHOBHOH. YYacTKH ApeBeCHHH H nyDa depenmy-
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W TCA Mexay coboit — apesecdHa oOpa3dyet 3Be3ly, MeXIy Ay¥aMH KOTo-
poit HaxoaMTced nyd. B ueHTpe KOPHA MOTYT HAXOAHTHCA MEXaHHUYECKas
TKaHb W ocHoBHAg. [lo cocyzam ApeBECHHB MPOTCKACT TPAHCTIOPT BOABE H
MHHEPAIBHBIX BEIWECTB B HAX3EMHBIE OPraHbl PACTCHHA — 310 BOCXOAA-
WHH ToK. [lo cHioBHAHEIM TpyOKaM Tyda M3 MUCTheR H ¢TedId B KOpeHb
OTTEKAIOT OPraHHYeCKHE BEIECTBA — 3TO HHCXOMAILNHA TOK.

Boay # MHHEPanbHbIE BELUECTBA KOPEHR BCACBIBACT W3 NOMBLI NPH 110-
MOLUM KOPHEBRIX Bonockes. Bosa nocrynaer B KOpHeBOH BOJOCOK 3a CueT
éemoca. 3aTeM BOJA MPOXOOWT MYTh MO JKWBLIM KIETKAM TEPBHMHOM KOPBI
KOpPHA H NONAgacT B COCYAB! JPEBECHHbB! LEHTPAJILHOIQ OCEBOTO LIIHHAPA.
MuHepansHhIE BEILSCTRBA BCACKIBAKTCA KOPHCRBIMEH RONOCKAMM R PE3YIIBTA-
TC [ACCHBHOCG MITH AKTHRHOTO (C 3ATPATOH 3SHCPIMH} IPAHCIIOPTA Yeped
KneTouHyo MemOpany. B pesynetate B cocynax IpeBecHHbI KOPHS pa3BHBa-
€TCA NOBLIIEHHOE CCMOTHYECKOE AaBneHne. [Ipu MpeBbllIeHAH OCMOTHYE-
CROIQ NABJICHHA B COCYNAX KOPHA HAd QCMOTHYCCKAM HABTEHHEM TIOYBCH-
HOTC pacTBOpa palBMBaeTcd Kopliepoe namietie. Kopuenoe naeneide
Hapaay ¢ HCNAPEHHEM YUaCTBYET B JIBHKEHHH BOILI B TENE PACTEHHS,

PacTeHHA HOPMANBHO PA3BHBAIOTCH, €CTH B [OYBEHHOM PacTeope Obs-
3aTeIbHE ecTh a30T, docdop, cepa, KAUmMH, MarHKiL, KUIBUKMHA 1 Kee30. J1u
JNEMENTLL HMEIOT HHAHBHAYANLHOE IHAYEHHE JUIA JKH3IH PAcTEHWd H [10-
ITOMY HE MOTYT 3aMEHATLCH APYTMMH M LA3bIBAIOTCH MAKpOINeMEHTaMH.
14 pocTa H pasBuIUA PACTCHHA HCOOXOOHME! TAKKC MHKPONIEMCHThHL —
fop, Mens, kofaneT, UMHK, Mapraden, MoaubaeH n ap. Mx xonnestpauus a
NOYBE 3HAYHUTENBIIO HIDKE, YeM KOHUEHTpalHi MakposieMelTos. B ectect-
BCHHBIX (HOTEOLEH03aX CONEpianKe B NIOYBE HEOOXONHMBIX PACTEHHIO 3TTe-
MEHTOB IIOMCPKHBHCTCH Ha OTHOCHTCIIEHO HOCTOAHHOM prIBHC 34 CULT
KpyreBopoTa BewecTs. B arpoucnoszax yenosex 3afHpaeT M3 Mouskl 4acTh
MHHEPANbHBIX BEIIECTB BMECTE ¢ ypowaeM. [103TOMY B MOYBY CEMBCKOXO-
3SHCTBEHHEIX YI'OJHA Hal0 BHOCHTh yaoDpenHA. ¥ no0penus noapasiend-
¥OTCH HA OPraHHUYCCKHE H MHHEPIBHBIE.

Opranuveckne ynoépeHnst: Hapo3, Topd, NTHHHIA nomer, HaBO3IHASA
WHKE, TOPHOKOMIOCTB! H T. . — COAEPKAT Bee HeoOXOANMBIE LIS pac-
TCHHA [IHTATCHLHBIC BELLCCTBA. TIpH BHCCEHHH OpraHHuCCKHX yuoBpeHui
B LI0YBY HONAAAIDT MUKPOOPLAHHIMEL — Oakrepii, rpudsl. OHH pasnara-
10T OpraHHYecKHe OCTATKH H MOBBILIANT ML10M0POAHE TT0YB,

Munepaibinie yaoipennn GpIBAT a30THEIME, KRIMHHBIMY K Gocdop-
HEIMH. A30THBIC yA00PCHNMA COIEPXAT a30T B popMe HUIpaToB. K MM o1HO-
CATCA paiTHYHRIE CETUTPh (Kanuesas, HAaTPHERAA W Ip.}, XIOPHCTHIE aMMo-
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HMH, MOYICBHHA. A30T HYXEH PACTCHHSM JUIt HOPMAITBHOrO (hOPMHPOBAHHS
BEIETATHBHBIX Opranos, Kanuiivele yaoOpeHHs — XIOPUCTRIA KanHil, Cyihb-
¢at xanmus W Op. BAHSIOT HA POCT KOpHed, KTyBkel, nykosur, Mochopinie
ynoOpeuna — cynepdocdar, gocdopHTHas MyKa H [Ip. YCKOPAIOT CO3peBa-
nHe rwioos. @ochop 1 kannit MOBBINTAIOT XONOA0CTOMRKOCTE PACTEHMH,

Jpixanne KOpHA NPOMCXOAMT B pezyieTate AUQQy3uu KMCIOpoa M3
NOYBHI B TKAHH. JINA NRIXAHHA HYX¥HbLI OpraHH4eckde BellecTBa. OHM mo-
CTYUAOT B KOPCHb H3 JUCTBEB. B mpomecce NplxaHHA BICBODOKAAETCH
3HEPrHA, 3anaceHHas B monckytax ATD. Dueprua pacxomyeTcs Ha pocT,
AENEHHE KNETOK, TPAHCIIOPT BEWIECTE, IIPOLecchl CHHTE3A K T. 4. Jing mpo-
HUKHOBEHNA BO3AyX4 B NOUBY €6 HAAQ MOCTOSHHO PBIXIWTR. PEIX/ICHHE
€noco0CTBYET H COXPAHEHHMIO BNIATH B NOYBE, IOYTOMY €0 HA3LIBAKT «Cy~
XHM TOTHBOMY.

KOpHH MOTYT BHAOHIMEHATHCA. BCTpeyawTcd cleIyrolHe THIB Me-
TAMOPGO30B KOPHA.

Koprennoder BRINOMHANYT 3211aCAOILYI0 (QYHKHHIO ¥ MHOTHX BHOOB
JABYIETHHX pacTeHHR (MOPKOBb, CBEKIIA, PEMa W Ap.). OHH HMEIOT NBOHRHOE
MPOKCXOXIEHHE — BEPXHAR 4acTh OOpasyerca H3 cTelis, a HKHAA —
KaK YTO/NIIEHKe rJIaBHOTO kopuA. B kopHemnonax oTKNAaIbIBalOTCA Kpax-
MAT, caxap H T. iL.

Kopreante wiuisxy (KOpHEBble KCTYORH) — 3alacardilHe TPHIATOYHEE
KOPHH ¥ reopruya, 6arara, uucTaka 1 ap.

Kopuu npugeniu HMCIOT NA33I0I04E PACTEHKA {TUBOWL).

Bmazusmouwpe kopru {y IyKOBUHHBIX PACTEHHR) CIyKaT A0A M0rpy-
KEHHA JTYKORHUEL B [IOUBY.

Bosdytunste xopru 00pa3yIoTCA ¥ PACTeHnH, MOCEMAOWMXCH HA Apy-
rux pacTeHuax (dnubuTe), Hanmpumep opxuaeH. OnH obecneynBarT pac-
TEHHIO BCACHIBAHHE H3 BIAKROO BOIAYXA BOALI M MITHEPATLHEIX REINCCTR,

Awixamensuble KopHu AMEIOT PacTeHMA, KOTOPEIE pacTyYT Ha 3a0o0ro4eH-
HBIX MOYBAX, BAPHMED AMEPHKAHCKHE GONOTHBIR KuTapyc. DTH KOPHY mpu-
[OOHHMAKYTCA Hdld NOBCPXHOCTEHY [TOYBL H cHabxar NOA3EMHALIC HACIH
PACTEHHSA BO3AYXOM, KOTOPBIH MOTIOWAETCA HEPe3 CELHATBHBIE OTBEDCTHA,

Xooyavuvte kopHi 06PAIYIOTCA ¥ AEPEBLEB, KOTOPBIE PACTYT HA ITHTO-
PaId TPONIKYCCKUX MOPER (MaHrpel). KOPHH CHBHO BETBATCH H YKDEIA-
10T PACTEHHE B 3b10KOM IPYHTE.

Muxopuza — 510 cUMOHO3 KOpHEH BBICIUMX PACTEHHMH H MOYBEHHLIX
rpubos. PacTenns cHabxa0T rpudbl PACTBOPUMBIMH YTIEBOIAMH, 4 TPHOHI
JOCTABIAKT PACTEHHIO MHHEPATLHEIE BEILECTRA.
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KayBennru na xopusx Gobosnix pacmentii — 3T0 TOKE BUICHIMCHC-
HHA kopHeli. B knyfeHbKax HaXoJaTcA a30TOPHKCHPYIOIHE {KiyGeHbKO-
Bpic) Gaxrepun. Ol QUKCHPYIOT aTMOCQIEpHBIH a30T M NEPEBOAAT €ro B
COGOHHEHHA, KOTOPHIE YCBAaHBAIOTCA DACTCHUAMH. JTO cumbuos MExAy
a30TQUECHPYIOLIHMH GaKTEepUAMU H KOpHAMH O00OBBIX PAcTEHHI (KIy-
GeHpKOBbIC GaKTepHH) TakoKe ABIAETCA BUOMIMCHEHHEM KOPHEH.

JlueT. 3naveHHe THCTHEB B XKH3HH pacTeHuil.
Buewnee crpoenne JucTa. JIncTopacnoyoxeHue,
OcofeHnocTH BHYTPEHHEr0 CTPOEHHS JIHCTA B CBA3H
¢ ero pynxkuuamu. Jncronazg

JIner — 2T0 HAA3eMHBIH, BETETATHBHBIH OpPraH pacTeHMs, KOTOPBIHA
obmanaer npycTopoHHeii cummerpuel. PocT MTHCTa MPOHCXOJHT B €T0 0C-
HOBAHKMH OIPAHHYEHHOE BPEMAL.

DyHxnHH aucta: GOTOCHHTES; HCTIAPEHHE BOABI, WIH TPaHCHHpa-
UHA; ra3oo0MeH; 3anacaHHe NMHTATENLHLIX BELIECTB; BETETATHBHOE pai-
MHOMEHHE.

JInct ofpa’oBaH JHCTOBOH NNACTHHKOH, OCHOBAHHCM, MEPELIKOM H
IPUIHCTHHKAMH; YePELIKOB H IPHJIHCTHHKOB MOXeT H He ObrTh. OcHeBa-
HHUE JIHCTA MOXKET PACIIHPATECA M OXBATHIBATh cTebenk, MPH 3TOM 00pa3y-
erca Baaranuie. JIMCTeA ¢ 4YepenlkaMH Ha3bIBaKOT HEPEITKOBBIMH, a Oe3
YEPeIIKOB — CHAAUMMH. ¥ HEKOTOPHIX PACTEHHIT ¥ OCHOBAHHA JIMCTA MO-
ryT ObITb NapHbe 6OKOBEIE BEIPOCTH — NPWIHCTHHKH. OHH OLIBAIOT paj-
HooBpasznoi GopMLL — B BRJIE TUICHOK, YEIIYEK, KOMIOUEK U T. 4. JIucTed
PA3TUIAOTCH Mexkay ¢o0oi Mo paIy NpH3HAKOB:

— 1O pa3sMepaM — OT HECKONBKHX MIWLTHMETPOB A0 20 MeTpoB (Y naneMy;

— MO [IPOAOIHKHTENLHOCTH MH3HH — ¥ JIHCTOMAJHBLIX PACTCHHA NHCTHA
AHBYT HECKOJBKO MECALEB, 4 ¥ BEUHOZENEHEIX — oT 1,5 fo 15 ner
(Gpasunnckan apayxapna),

— 1o GOPME TUCTOBOH ILTACTHHKH — JIMCThA OBIBAIOT OKPYTIERIE, OBANIDL-
Hble, HrobYaThIe, NHHEHHEIE, MPOLONTOBaThle, AHUESBHIHBIE, OOpaT-
HOAHUEBAIHBIE H T. 1.,

— TI0 Kpalo NMHCTOROH MAACTHHKH — OH MOMET OLIThH BOJHHCTLIM, BRIEM-
YATBHIM, TOPOIYATHIM, 3YOYATEIM H T. .

JlucTed GRIBAIOT MPOCTLIMH U CHOMKHLIMH. 11pOCTOH JIHCT HMEET TONL-
KO OJIHY JIMCTOBYIO [IACTHHKY W 0JMH depemok. IIpu nMcTonade npocToH
JICT OTHAAaeT UenHKoM. CIOoKHBIH THCT 06pa3oBaH HECKOJIBKHMH JTHCTO-
BRIMH [UIACTHHKAMH, KaXJiaA W3 KOTOPBIX HMEST YEpPelIoK, COeANHRAIOIINH
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JHMCTOBYIO [UTACTHHKY € OOIMM YeperikoM. Bo Bpems nqucTomazga B ClIOX-
HOM JIHCTE JIMCTOBBIE IUIACTHHKHU OTHAJAl0T HE3aBHCHMO APYT OT JApyra.

JINCTRA Pa3sIMYaAIOTCA MO TUMY XHIKOBaHHs. JKWIKHM NpENCTaBIsIOT
co00H NPOBOASALINE MYIKH JIHCTA. Y JBYROJBHBIX PACTEHHI, KaK IPaBUIIo,
HabIIoMaeTcs CeTyaToe KUIKOBAHHE, @ Y OLHOAONBHBIX — MapajulebHOe
H IYTOBOE.

JlucThs pacnosioxeHsl Ha crebie B ONpEIeNeHHOM MOpAaKe. Y4acTok
cTe6JIs1, KOTOPBIH HECET JIUCT, HashIBaeTCA Y3JIOM, PacCTOSIHUE MEX/y y3ia-
MH — MEXIOY3/IHEM, a YTOJI MEX/Y JTMCTOM H CTEOJIEeM — Ma3yXOH JIMCTa.

BelaenaioT Tpu THNA pa3MelIeHUs JIUCThEB: OYEPEAHOE, HIIH CIIHPAIh-
HOE; CYNMPOTHBHOE W MyToBYaToe. IIpH OYeperHOM JHCTOpPACIOIOKEHHH
JHMCThS PacrojaraloTcs N0 CHHPaIH, [PU 3TOM OT KaXAOro y3na crebns
OTXOJMT TOJBKO OAMH JNHUCT. [IpH CyNpOTHBHOM JIHCTOPAcHOJIOKEHHH B
Ka)XIOM y3JI€ HaXOJMTCS I1apa JIMCThEeB — OJMH Npotus Apyroro. [Tpu my-
TOBYATOM JIHCTOPACIIONIOKEHHH KaXIbIH Y3€J HECET TPH JIMCTa HiTH Horiee.

JIMcTOpacIoNoKeHHE, BeJIMYyMHA M (HopMa JIHCThEB IEMOHCTPHPYIOT
IPUCIIOCOOIEHHA K YCIOBUSM OCBELICHHOCTH. PacnonoskeHue THCTheB Ha
pacTeHMH TaKuUM. 00pa3oM, YTO JIMCTOBbIE ILIACTHHKH HE 3aTCHAIOT ApYyr
Jpyra ¥ MaKCHMAJIBHO TIOTJIOLIAI0T CBET Ha3bIBACTCA JIMCTOBOH MO3aHKOH.

C BepxHeH M HIXKHEH CTOPOH JMCT IOKPBHIT OJHOCIOHHOH KOMXHUEH.
KokHua — 3TO NOKpoBHas ’KHMBas TKaHb. Ee KIETKH IIOTHO COMKHYTBI
MEXy COO0H, B HUX OTCYTCTBYIOT XJIOPOILTAacThl. KoxkHIla 3amumaer JIHCT
OT U30OBITOYHOH MOTEPH BJIATH M CIYXHT IJII MEXaHHYECKOH omopsl. Ha
MOBEPXHOCTH KIIETOK KOXHIBI MOT'YT PaclojiaraTbCsi BONOCKH H IIHITHKH
pa3nuyHoii GopMel. UacTo KOXKHIIA BBIIEASET KYTHKYJY, HIH BOCKOBHJ-
HBIH HaJleT, KOTOpas NpeJOXpaHAeT pacTeHHe oT HcnapeHus. Jns obecre-
YEHHUs BOJO- H ra3000MeHa MeXy KIIETKaMH KOXKHIIbI HAXOIATCA YCThHILIA.

Vereuna OOBIMHO PaclofiaraloTcsi ¢ HYDKHEH CTOPOHBI JIMCTOBOH IUTa-
CTHHKHY, @ Y BOAHBIX PaCTCHHH (KYBLIMHKA, KyObIIIKa) — TOJLKO Ha BEPXHEH.
Y psina pacTeHHi (31aKH, KaycTa) YCThHLA €CTh Ha 0OCHX CTOPOHAX JINCTA.

VYcrpHlla NMPEACTaBIAOT cO00i Iuenb, KOTopas pacIoJIOKEHa MEXIY
IByMs. O0GOBHAHBIMH (3aMBIKAIOLIMMH) KIETKAMH. 3aMBIKAIOIIHE KIETKU
HaxomATcA Hajl OOJBLIMM MEXIJICTHHKOM B PBIXJIOH TKaHH JiMcra. OHM
CMBIKAIOTCA MEXAY 000 NPOTHBOMOIOXKHBIMH KOHUAMH. B orTinume ot
JPYTHX KJIETOK KOKHLBI B HUX HaXOAATCA XJIOporuiactel. s 3aMblkaro-
IIMX KJIETOK YCTBHII XapaKTEPHO HEPaBHOMEPHOE YTONIIEHHE MX 00oio-
gex. O6onouka, 06paLIeHHas K ILEJIH, TOJCTas, a 3aHAA CTeHKA KJICTKH —
6osiee ToHKas U dMacTHYHas. [IpH YBETHYEHUH TYPrOPHOro IaBICHHS B
3aMBIKAIOIIMX KIIETKaX TOHKAas CTEHKA BBIISYMBAETCH, a MEPEIHAA CTEHKA
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CTaHOBHTCS BOTHYTOH M BCS KJIETKAa M3THOAETCS B HANPABJICHHUH OT IUETIH.
VYcThHLe NP 3TOM OTKpbiBaeTcsi. [IpH CHMXKEHHHM TypropHOro AaBJICHHS
KJIETKH MPHHUMAIOT HOPMATIBbHYIO GOPMY H YCTbHYHAs MIENb 3aKPhIBAETC.

Mexny BepxHeH M HIXKHEH KOXXHMLEH B JIMCTE PacrojiaraeTcs 0CHOB-
Has TKaHb (napeHxuma). I1o xuBas GOTOCHHTE3HPYIOIAs TKaHb, B KJET-
Kax KOTOpOH HMMEETCSs MHOro XJopomnactoB. OCHOBHas TKaHb OOBIYHO
MoApa3enseTcs Ha JBa CJIOA —— CTONOYATyl0 H ry04aTylo nmapeHXHMY.
[Ton BepxHeH KOXHIEH HaxoAWUTCA cTosi0yaTas, WM MalHucaaHasl, MapeH-
XHUMa, COCTOSILIAsA M3 OAHOrO psna kietok. KieTku yanuHeHHo#H Qopmbl,
TJIOTHO MPHJIETaroT APYT K APYTY, HMEIOT MHOrO XjaoporuiactoB. Ctonbya-
Tasi NapeHXUMa — JTO OCHOBHAS aCCUMHISILIMOHHAs TKaHb. [lox cronbua-
TOH MapeHXHMMOH pacrojoxeHa rybuaras, MIM pbixjad, napeHxuma. Ee
KIETKM HMEIOT HeNpaBUIbHYIO (opMy, MeXIy HHUMH paclojararorcs
KPYTIHbIE MEXKJICTHUKH, 3alOJIHEHHBIE BO31yXxoM. B knerkax ry6uartoit
MapEeHXHUMBI XJIOPOTUIACTOB MEHBILLIE, YEM B KIIETKAaX CTONOYATOH.

ITpoBomAImIMI NyYOK JIHCTA, WK HKHIIKA, COCTOMT U3 COCYIOB APEBECH-
Hbl, CHTOBHIHBIX TpyboK nyba U MexaHHueckoil TkaHU. Mexay yiyboM u
JPEBECHHOH B Myykax HeT kamOus. /IpeBecuHa B Mmyuke obpallieHa K BepX-
Hell CTOpPOHE JIHCTa, a 1y0 — K HIDKHEH.

Hpoueccm AbIXaHHA B TKAHAX JIMCTA HIPOTEKAKOT MOCTOAHHO —— KakK
JIHEM, TaK M HOYbIO. B MpOTHBOMOIOKHOCTL AbIXaHHIO cBeTOBas (asza ¢o-
TOCHHTE3a, BO BPEMSI KOTOPOH NPOMCXOANT BbLAEIEHHE KHCI0POAa, MpoTe-
Ka€T TOJBbKO [JHEM, Ha CBETY. DTH MPOLIECCHI CBA3aHbI C ra3000MEHOM, KO-
TOpBIA perynupyercs pabotod yctbull. IIpH (OTOCHHTE3€ M3 BHELTHHX
HEOPTaHUYECKHUX BEILIECTB (YIJIEKHCIIOTO Ta3a M BOJbI) CO3a0TCs OpraHu-
4YEeCKHE BEIECTBA, NPHU ITOM MOTJIOMIAETCA DHEPTHs CBETa M BBLAEIAETCS
KHciopoa. B npouecce npixaHus, Ha060POT, OpraHHYECKUE BEILECTBA pac-
XOZlyIOTCS, BHICBOOOXKHAETCSA JHEPrHsi, KOTOpas HeoOXOAuMa IS KH3He-
JEATENBHOCTH, MOTJIOILAETCS KUCJIOPOJ, a BBIIEIAIOTCS YIVIEKHCIBIN Ia3 v
BoJa. ["a30BbIif OanaHc pacTeHUs] MOXKHO MPEACTABUTH TaK: PACTEHHS T10-
I7I0marT 60MbLIE YIJIEKHUCIIOTO I'a3a, YeM BBUIEISIOT NPH ABIXaHHH, H BbI-
JIETAI0T OObIIE KMCIOPOA, YEM ITOTJIOMIAOT IPH AbIXaHHH.

HcnapeHne BOAbI pacTEHHEM Ha3blBaeTCs TpaHenupauuei. Boaa uc-
napsieTcsi Yepes3 BCIO [I0BEPXHOCTb Tela PacTEeHHs, HO OCOOEHHO WHTEH-
CHMBHO Yepe3 YCTbHLA B JIMCThAX. 3HAYEHHE TPAHCIUPALIMH: OHA IPUHHMA-
€T y4yacTHE B MEpeJBHKEHHH BOJbl M PACTBOPEHHBIX BELIECTB MO TETY
pacTeHus; crocoOCTBYET YIJICBOJHOMY IHTaHMIO PAacTEHHWH; 3alMILaeT
PacTeHus OT neperpesa.
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JIncromaa npeacrasiser coboi afanTauMio PacTEHHA K CE3OHHBIM W3-
MCHEHHAM KJIBMAaTa, H3-33 KOTOPLIX MPOHCXOOHT YMEHBILCHHE HCHapeHHns
BOAB! OCEHbH) K 3MMOHM. C MOHMKEHHEM TEMACDATYDPbl BCACBIKAHWC BOMLI
KOPHAMH CHHXKAETCA, M NIOYTOMY PACTEHHE MOMET 00e3BOIHTLCA H MOTHO-
HyTs. COpachIBAHME JIMCTBBI YMEHBLLIAET 00LIYIO MNOLAIE MOBEPXHOCTH
Jlepena, 4TO NpCOTRPAILUaeT NoNoMKY ReTBeH mpH cHeronanae. llepen nnc-
TONAZOM XTOpOdiHILT Paspywaetcs, & KAPOTHHOW/L] CTAHOBATCH BHAMMLIMH.
OHH NPHOAIOT KENTYI0, OPAHXEBYIO H KPACHYIO OKPacKy JTNCTBAM,

BraouameHeHna (MeTamopdoibl) NHCTA: KoMOUKM (kakTyc, Oapba-
pHC), YCHKH (Tropox), JUCTEA HACCKOMONIHBIX pacTeHmil (pocsHka, BeHe-
PHHA MYXO/I0RKA).

Crebenn. [lonaTue o nodere, PazpurHe nodera ui nouKH.
3nauenue creban. BHyTpeHHee CTpoeHHE APEBECHOTC cTehan
B ¢BA3M ¢ ero pyHKUHAMA. QOOpaioBaHHe Mo/ IHYHLIX KOJel.
lepenBuaenHe MEHEPANLHBIX H OPTAHHYECKHX BelllecTs
no crefnw. Bugonsmenenlble nofern: Hx cTpoeHHe
H X03fHCTBEeHHO€e 3HAYEHHe

Crefiesn — ocesan vacts nofera pacTeHHH, cOCTOAaA U3 Y3IOB U
meuaoynuit, Crebens MMeeT uHIEHAPHYECKYO GOPMY U B NOMEPEHHOM
CeUEHHH OBIBAECT OKPYIJIBIM, YTICBATEIM, MHOTOFPAHHBIM W T. M.

Credent BRINOIHAET CIEIYIOIIHe (GYMKLUMH: TPaHCOpT BOObl H MH-
HEpAILHLIX BELIECTB H3 KOPHA B NHCTHA M OPFaHHYECKHX BELLECTR H3 JTH-
CTBECB B KOPCHB; YBEJIMHEHHME NMOBESPXHOCTH PACTEHHSA B PCIYILTATE BETB-
nenns; GopMHpoBaHHe W Hanbonee BLITOAHOE PACIOIOMKEHHE JTHCTHEB;
00pa3oBaHKe LBETKOB; 3anacaHie MUTATENbHLIX BENIECTB W BOMALL, BETETA-
TUBHOE PAIMHOMKEHHE. .

IMofer — 3TC CNOXKHBIA OpraH, KOTOPBIH COCTOMT M3 OCH  cTebna,
THCTRER M odek. lober pasgenen 11a MEXIOY3NHA M Y3MBl, B KOTOPBIX
PACOOJIATAETCA OJMH HIH HECKOJIBKO NMHCTheB. Mexaoysnua Ouisarw yi-
JTHHEHHEIMH W YKOPOYCHIILIMH.

[lepssiit moSer pazBuBaeTcs M3 3aponbllicBoro mobera cemenu. ['nas-
HbIit nober pacTyniero pactenns GOPMUPYCTICs U3 BEPXYIIEYHOH MOYKH, a
M3 N43YINHBIX 104K 00paiyioTes Goxossle noderd.

Ilouka npencraenteT coboii sauarouHblil mober, CHapyxu nouxa one-
Ta MNOTHMMH demiyfikamu. [Ton uellyikaMKl B NCHTPE [10YKH HAXOUATCH
3a4aTo4YHBIH cTefenb W MaleHBKHE 3a4aTO4HkIe JHCTRA. B mazyxax sava-
TOYHBIX JIUCTEEB PACNIONOHKEHE 3a9aTOUHBIE NMA3YIIHEIE NOUKK, Bepxyuika
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MOUKH COCTOMT M3 eOpa30BaT&IBHON TKAHW M HA3IBIRAECTCA KOHYCOM Hd-
pacmanun. Konyc Hapactanud orBedaer 3a HOpMHPOBAHHE BCEX OPraHOB
n TKaHek nofera. 3a cuer ZeneHus KISTOK KOHYca HapacTaHus nober pac-
TeT B AAuHY. [Toukn moapazaensioTcd Ha gecemarmueHsle W 2enepamiid-
nvie. H3 BererarupHOH nouky odpasyerca ¢Tebens ¢ THCTEAMH H MOYKAMH,
2 M3 T¢HEPATHBHOH — OOWHOYHBIH LBETOK HIIH COLBETHE.

Bblaensior msa THMA BeTBASHHA nolera — BepxyweyHoe u DoxoBoE.
[Tpu BepxymevyHOM BCTBICHHM KOHYC HapacTaHHA JCIMTCA Ha JBE YacTH,
Kamaas M3 Kotopeix obpasyer nober. Takoe BeTBNEHHE HOCUT Ha3BaHMeE [IH-
xoToMuyeckore {nayHel). [pu 60koBOM BeTBNeHHH NTobern obpa3yioTes 13
Na’yIHBIX NO4EK. BOKOBOC BCTBNEHHE OBIBAET NBYX THUIOB: MOHOIOAHAML-
HOE H cHMIOHansHoe. TIpu MOHOIOANANEHOM BETBIICHHH KOHYC HapacTa-
HHA BEPXYILESHOH TOYKH QYHKIMOHHPYET B TeucHHe BCel HHIHH PacTeHHA
K obecneunBaer poct nobera. M3 nasymneix nouex GopMHpyoTea GOKOBLIE
nodern {BeTBM}. DTOT TUI BETBICHUA XapaKTepeH ANA FONOCEMEHHHBIX {€lh,
COCHa, JIMCTBEHHHMA M JIp.) U U1 HEKOTOPRIX OPEBECHBIX MOKPBITOCEMEH-
HBIX (7y6, OyK, KaeH ¥ T. a.). Flpy CHMIOZHATEHOM BETBISHHH MO0Ery pa3-
BHBAIOTCA M3 BEPXHel Ma3yuiHOH nouk, a nober, KoTOphIi ofpazyerca H3
BEPXYINEYHOH IOUKH, OTMHpaeT (Tonons, 6epesa u op.).

[lo Tny pocta noBeru noapazgenAdTCa Ha NPIMOCTOSTUE, TIOIIYUHeE,
UEIUIAIOLIHECS, BHECILIHECS. '

1o cTeneHK oApERECHCHUS pACcTEHHA OBIBAKYT TPABAHHUCTBIMH H ACpE-
BAHHCTLIMH (A€PEBbA W KYCTAPHHKH). TPaBAHMCThIE PacTEHHA INpe/CTaB-
JIEHbI ONHOIETHHMH, JBYJNETHHMH H MHOIONETHHMH TpaBaMH. JlepeBsHu-
CTBIE pacTeHNA 06pazylyT AEPERbA, KYCTAPHMKH, KYCT4PHHYKH,

Crebent cOCTOMT W3 NOKPOBHOH TKAHH, NEPBHYHOM KOpPBI, BTOPHYHOH
KOpEl, KAMOHA, IPEBECHHLL K CEPALCBHHBL

CHapyxu crebent NOKPLIT noKpoeHol mranew — nepudepmoti, OHa
COCTOWT M3 TPCX CJI0EB IISTOK: Npo0kd (HapyxHbIH cnoff), mpobkoBoro
KamOua (CpelIHHH cloi) M cllos OCHOBHOH TKAaHM (BHYIPEHHHHA CROW),
B nmepugepMe HaxoaATCs YEUEBHUKH — OTBEPCTHA, KOTophie obecneyn-
BAKOT ra3000MeH.

Ilon mepuaepMoii pacnonaraerca nepsuuraa kopa. Ona oOpasoBaHa
MEXAHHYECKOH TKAHBIO H MAPEHXHMOI, KOTOpasd BRUIGIIIAET 3aMacarolyio
bynruHIO.

IMox nepsuunOil KOPOH HAXOUWTCH smopuunas Kopd, win mé (ao-
ama). JIyd obpaloBaH CHTOBHAHEIMH TPYOKAMH, KICTKAMU-CITYTHHIIAMH,
TyOAHEIMM BONTOKHAMY U TYOAHOH [TapeHXHMOH.
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Kambuti — »10 00pa3oBaTenbHad TKAHE, KOTOpPAsd PAcIONaracTcs Me-
Ry NyboM H ApeBecHHON. 3a cveT meleHHA KISTOK KaMOHA Hapyxy OT-
KIAAKBAOTCH KNETKH J1y0a, a BHYTPs — KIETKH JpeBecHHB, Ha onmy
KneTky nyba kaMOMH OTAeNAeT HeCKONMBKO KAETOK APEBECHHBl. B pesyab-
TATE OPERECHHA HApacTaeT OBICTpee, MOITCMY HA €€ OONK NPHXOAHTCH
IOYTH BCA MAcCa CTBOMA U BETBEH.

Hpesecuna (kcurema) o0pazoBaHa COCygaMi, APCBCCHHHOH [ApEHXH-
MOH M APEBECHHHBIMH BOJOKHAMH. 38 BEFeTAUMOHHBUT nepuoa ofpasyerca
OTHO KOJIBLID APEBECHHBI, KOTOPOE HA3BIBAETCA NOAUYHBLIM KONBUOM IIpH-
pocTa. [paHULA MEXAY TOIUYHBLIMY KOJIBUAMH Y PACTEHME YMEPEHHBIX UIH-
POT BRIPAXKEHA OTUCTIHBO, NOCKO/ILKY BECEHHAA JApeBecHHa, odpasylomanca
nocie Hayana AeATeNBHOCTH KaMOHA, COCTOHT H3 QONBILMX TOHKOCTEHHEIX
KIETOK, @ OCeHHsA — H3 Donee MEAKMX, TONCTOCTEHHBIX. [lo roanyHbM
KONIbLAM JPEBECHHBI OHPEACNASTCA BO3PACT ASPEBbeB. Y TPOMHYCCKHX AC-
PEBbER, PACTYLIHX HENPEPLIBHO, FOAHYHEIX KOIENl He HAbMONAETCA.

B nenTpe crebns pacnonaraetca cepoyesuna. OHa 00pasOBAHA HHBBIMH
H MEPTBRIMH K/IETKAMH OCHOBHOM TKAHH. B 5KHBBIX KIeTKAX OTKNANBIBAIITCS
IAMAcHbIe [HTATENbHBIE BellecTBa. OT MEPBRHYHON KODBI K CEPALCBMHE Ti-
HyTCc CEPIUEBHINILIE NYYH, BHINOMSTONIHE NPCBOATUIYIO (QYHKUMIO —
TRAHCIIOPT BOAB! H OPTaHIUECKHX BELLECTR B FOPU3OHTATLHOM HAMPARICHHH.

Boaa W MuHEpanpHBlE BEINECTBA, KOTOPBIE BCACKIBANOTCA KOPHAMH,
NepPeaBHralTcA o cTebno K JIMCTHAM 10 cocyIaM JpeBecHHBl H of0pasy-
0T BOCXOAAINHMIE Tok. Opraniyeckne BellecTBa, CHHTE3NPYIOLUIHECH B JIH-
CTBAX, OTTEKAIOT BO BCE OPraHBl PACTEHHA [O CHTOBHIHBIM KIeTKaM Jyba
H o0pazyioT RUcXouamui Tok, Y APEBECHBIX pACTEHHH NepeiBiKeRHe
NHMTATEALHBIX BEILSCTB B FOPHIOHTANBHOH NIOCKOCTH MPOMCXOTUT MpH
YYACTHM CEpIUEBHHHBIX Tydeil.

[Tobern moryT Buaou3MeHATECA. ¥ MHOTHX pacTeduii B nouse ofpa-
3ylOTCA NOA3EMEBIE NOOETH, B KOTOPLIX HAKAIUIHBAOTCA 3allacHBIE IHTA-
TEABHBIE BEUIECTBA, 3TH BEILECTBA HEOOX0AMME] 4113 TIepexUBAHKL HeONa-
FOMPHATHEIX 118 pocTa ycnopuit, [lpumMepr! BUAOM3MEHEHHA noGeroe:
KTyOHH, TYKOBHLIE H KOPHEBHIA.

Krybru GopMHUPYIOTCS Kak KOHUEBHIE YTOTIUEHHA NOA3EMHBIX Mobe-
rop — cToyioHoR. CTOOHE! OTPAcTaloT OT OCHOBAHHA HAA3EMHBIX CTed-
nei, Kotybuu passuBAOTCA B pE3YNBTATE YTOIMIEHHS BCPXYIUCUHBIX [TOUYCK
CTONOHOB (Kaprodens, 3eMitHas rpyma). Ha HUX pacmonararoTca rpynnel
NOYEK, KOTOPHIE Ha3blBAlOTCA riazkamu. KnyOHH cITy»kaT ANA BET€TATHB-
HOTO Pa3sMHOXEHUA.
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Jlykosuya npeacTaBisieT co0oii MOA3EMHbBIA YKOPOYEHHBIH BHAOH3IME-
HeHHBIH nober. Crebenb nykoBuusl obpasyer monue. K qoHuy npukpen-
JAIOTCA JIUCThSA, WK demyn. HapyxHele yeniyn oObIYHO CyXHe, OHH BbI-
MOJNHAKT 3aIUMTHYI0 (GYyHKUMIO. OHH NPHKPHIBAIOT COYHBIE YellyH, B
KOTOPBIX OTKJIA/IBIBAIOTCS NHTAaTENIbHbIE BewlecTBa U Boga. Ha nonue pac-
NIOJIara€TCs BEpXYIIEuHas IO4YKa, U3 KOTOpOH DPa3BHMBAIOTCA HaJ3€MHEIE
JMCThSl M LBETOHOCHAs cTpenka. Ha HukHel yacTH JOoHLAa pa3BHBAIOTCA
NpHUAATOYHbIE KOPHH. JIyKOBUILIBI XapaKTE€PHBI I MHOTOIETHUX PacTCHUMH
(71MIMH, TIOTIBIIAHBI, JIYK, YeCHOK M Jp.). C MOMOIIBIO TYKOBHIl pacTEHHUA
MOTYT BETETATHBHO Pa3MHOKATHCH.

Kopnesuwye — 310 Takke momzeMHBIH MOGET, BHEIIHE MMOXOXKHH Ha
KopeHb. KOopHEBHIIE HECET YelIyeBUAHBIE JIUCThA, B M1a3yXaX KOTOPLIX Ha-
XOAATCA MasymHbele Mo4ykd. Ha KopHeBuine o0pa3yloTCs NpPHOATOYHBIE
KOPHH, a M3 Na3ylIHBIX TI0YEK Pa3BUBAIOTCS OOKOBBIE OTBETBIICHHS KOPHE-
BUIllAa ¥ Han3eMHble nobern. KopHeBuia BCTpevyaloTCs Y MHOTOJIETHHX
TPaBAHMCTBIX PACTEHHMH (XBOIL, MAaNOPOTHHK, 371akHu M T. A.). KopHeBHie
SIBJIAETCS] OPTAHOM BET€TaTUBHOTO Pa3MHOXEHHUS.

K BunousMeHeHusM mobera OTHOCSATCS TakxkKe KOJMIOUKH (AuKas s16J10-
HS, JUKas Ipylia), yCUKH (TBIKBa, BUHOrpam), IieTH (KOCTAHHKA, KHUBYY-
Ka), HaA3eMHBIE CTOJIOHBI (YCBI) — 3€MJISIHHKA, CT€0IM KaKTyCOB.

BereraTnBHOe pa3zMHOKeHHe LIBETKOBBIX PacTeHHH.
Buojornyeckoe ¥ X034icTBEHHOE 3HAYCHHE BEreTATHBHOTO
Pa3MHOKEHHU S

BereraTHBHBLIM pa3MHOKEHHEM HA3bIBAETCS TAaKOW THUII pa3MHOXKe-
HHUS pacTE€HWH, NPHU KOTOPOM YyBEIHYEHHE 4ucna ocobeil mpoucxomurt 3a
CYET MX Pa3BHTHA U3 BETE€TaTHBHBIX OPraHOB — KOpHS, creliis, JIHCTa.
Buonornueckoe 3HaueHHE NAHHOTO THUNA Pa3MHOXEHHS COCTOHT B TOM,
4TO JOYEPHHE PACTCHHUS COXPAHSIOT BCE IIPU3HAKU MATEPHHCKOTO Opra-
HU3Ma. DTO ITIABHOE OTJIMYUE BETeTaTUBHOTO Pa3MHOXKEHHS OT II0JIOBOTO.
BereraTuBHOe pa3MHOKEHHE [IMPOKO PaclpOCTPAHEHO B IIPUPOIE U HC-
[I0JIL3YETCSL B CEIbCKOM XO3AMCTBE AJSA YCKOPEHHOIO PACIpOCTPaHEHHMs
COPTOB PacTeHHH C HY)XHBIMH 4€JIOBEKY IPU3HAKaMH, [OJIyYEHHUs BBICO-
KHX YPOXKaeB U JUIsl COXPAHEHUs! LIEHHBIX COPTOB KyJIbTYPHBIX PACTEHHH.

BereraTHBHOE pa3MHOXKEHHE ¢ HOMOUYbIO KOPHA — 3TO Pa3MHOXXEHHE
KOPHEBBIMH YEepEHKaMHU: KOPEHb AETUTCS Ha y4acTkd no 10-15 cM, koto-
pBle 3aTeM YKOPEHSITCs (XpEH, OLyBaHYMK). Takke MHOTHE pacTeHHs
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Pa3MHOXAIOTCA KOPHEBBIMH OTIIPHICKAMM: Ha KOPHAX 00pasyroTcs mpuia-
TOYHBIE ITOYKH, @ U3 HUX Pa3BHBAIOTCA HaA3eMHbIE MOOETH. 3aTEM 3TH MNO-
6eru OTOEISIOTCA U POPMHUPYIOT CAMOCTOATEIBHOE pacTeHHe (MallMHa, TO-
MOJIb, CIMBA, 00/EeNHUXa U Ap.). '

BereratHBHOE pasMHOXEHHE ¢ HOMOWbIO aucma TPOHUCXOAUT C IMO-
MOLIBIO JIMCTOBBIX YEPEHKOB ~— JTO OTAEACHHBIA OT PaCTEHMsl JIMCT, KOTO-
pblii 3atem ykopeHsiercs (Oeronus, ysambapckas ¢uanka). ¥ psajga pacre-
HUH B Masyxax JUCTBEB HJIM Ha JMCTOBHIX IUIACTHHKAX (POPMHUPYIOTCS
MajeHbKHE MOOETH, OHU OT/IAMBIBAIOTCSI OT MaTEPHHCKOIO PacTeHHs, Na-
Jal0T Ha OYBY H YKOPEHSIOTCS (O4HTOK, KAMHETIOMKa, OpHOGHILTYM).

BeretaTMBHOE Pa3sMHOXEHHE ¢ HOMOWbI0 hobe208 MPOUCXOTUT C II0-
MOLIBIO CTEONECBBIX HEPEHKOB — OT PACTEHHA OTIENAeTCs HeOOoIbIIOoH
y4acTok rnobera U 1aeT KOpHU (CMOPO/IMHA, TONOJIb, HBA).

JlykOBHYHBIE MHOT'OJIETHHE TPaBbl PA3MHOXKAIOTCS MPH JEJIEHUH JTyKO-
B (JIyK, 4eCHOK u 1p.). Ha nykoBuiax o6pa3yrotcs ManeHbKHE JTyKOBHY-
KU — JETKH, KOTOPBIE OTHENAIT M BbicakHBaloT. MHOrma jgykoBHUYKH-
netkd GopmupyloTcs B conBeTHsX. PazsMHoXeHue Ki1yOHAMH — 3TO ToXe
pa3sMHOXKEHHE ¢ MOMOILLBIO BHIOW3MEHEHHBIX noberos (kaprodens, TOMHU-
HamOyp). Kaprodenb MOXKXHO pa3MHOXKATh, BbICAXKHBAs LEble KIyOHH, a
TAK)KE OTPOCTKaMH, Ia3kaMH W BepxylukaMHd. Bepxylika -— 3To 4acTs
KyOHs, TOEe COCPEeAOTOUEHO Haubobllee KOJTHYECTBO I71a3KOB, MPOTHBO-
MOJIOKHAsE MECTY NpPHKperuieHus KiyOHs K crojioHy. 1IpH pa3sMHOXEHHH
riaa3kaM KinybeHb JenuTcs Ha HeOobIIne KyCOUKH, KXIbIH U3 KOTOPhIX
COAEPKHUT Ina3zok. OTPOCTKH MPEnCcTaBIAlOT coboi noberu, obpasoBas-
lMecs M3 Iyla3ka. JOTH noberu oTACAT U BBICAXXHUBAIOT. TakMMHU CHOCO-
6amMH pa3sMHOXKaIOT 0c060 LiEHHBIE COpTa KapTodes.

Pa3MHOX€HHE KOpHEBHLIAMH IJ1aBHBIM 006pa30M CBOHCTBEHHO COPHBIM
TpaBaM (NIaHABILL, TIbIpeH, XBoll). V3 Ma3ylHbIX MOYEK KOPHEBHUILIA Pa3BH-
BalOTCA Haa3eMHbIe MoOery, U pactenue OpicTpo pacrpoctpasercs. Kpoi-
KOBHMK, CMOPOJMHA, BUHOTPaJ U HEKOTOpHIE APYTHE PacTE€HHs pa3MHO-
’KaloTcs OTBOJAKaMH. Berky pacrenms mpurn0arwT K 3eMI€, YKPEIUIAIOT
IIMTHWIBKON M CBEPXY IpHchinaioT 3emnel. K oceHn Ha BeTke obpasyiotcs
NPUAATOYHbIE KOPHH, U €€ OTAENAI0T. Pa3MHOXEHHE C MOMOILRIO TPHBH-
BOK LIMPOKO HCHOJB3YCTCS B CaJOBOACTBE U AEKOPATUBHOM PacTCHUEBOA-
ctBe. PasznuyaloT ABa TMNa NPUBMBOK —- OKYJIMPOBKA H KOMYIMPOBKa (0-
JIOHH, CIMBBI, pO3bI M T.A.). PacTeHue, Ha KOTOpOe IpUBMBAIOT,
Ha3bIBA€TCs NOABOH (3TO OOBLIYHO AWYOK), a pacTEHHE, KOTOpOE NMpUBHBaA-
10T, Ha3bIBaeTCs MpUBoi (coproBoe). OKyJIMpOBKa — 3TO MPUBHBKA, KOTa
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(PHBOEM CIYAHT [10YKa (INA30K), @ OPH KOMYIMPOBKE PHEOEM ABIACTCH
y4actok nofera ¢ noukoit. Bosmokno Takxke pasMHOKEHHE HAA3IEMHBIMH
non3y4uMu noferaMi — ycaMmH (3¢M/THHKA), IUIETAMH (JKHBYUKa), CTO-
IoHaMH {KOCTAHMKA). JleAeHHeM KYCTOB PaIMHOXAIOT JeKOPaTHBHBIE pac-
TEHHA, Hanpumep GIoKck!, HHANKH, MAPTAPUTKH B Ap.
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3apanun
BoiGepuTe 0AMH NTPABKILHBIR OTBET.

H3 3apoabINeBoro KopeuKa pa3ssHBATCA

1) rnaeHble kOpHM

2) BOKOBBIE KOPHH

3} nNpHAATOYHBIE KOPHH

4) OG0OKOBHIE M IPHAATOUHBIE KOPHH

Kopens pacter B MIHHY

1) ocHoBaHHEM 3) Bepxyukoit
2) cpeanei 4acTbio 4) Ha BCEM CBOEM MPOTHKEHHH
KopHeBble BONOCKH XApPaKTEPHEI 1A 30HEI

1) genenus J) BcackiBaHuA
2) pocra 4) npoBefcHHA

OcHeBHAA QYHKIMA KOPHEROTO YEXIHKA

1) sanacamwan 3) MexaHMUeCcKas
2) TpaHcmopTHas 4) samuTHaA
BOJBIIYIC YACTh JTTHHEI B3POCEIX KOPHEH COCTABLAET 30HA
1) nenchus 3) BcachiBaHHA
2) pocta 4) nporegeHHA
KopHepore yexutika HeT y KopHe#

1) mMopxosu 1) pxw

2) packs 4) nyba
Bo3aylHble KOpHU XapakTepHLL 1ig

l}) KYBIIHHOK ) munui

2) THOILIAHOB 4} opxnaeit

JIucToBOE BNATANIHIIE IPHCYTIE

1) oBcy 1) Oeronmm
2) naHppluty 4) ¢manxe



10.

11.

12.

13.

14.

15,

16.

17.

B kakux xnerkax ancta Het xnopo@mima?

1) 3aMBIKAIOMEX 3) croxbuaToi TKaHK
2)  KOKHIE 4) ry0O4aro# TKaHK

K ynofpeHusaM, yCHIMBAIOIIHM POCT 3€MEHOH MUCCHl PACTEHHME,

OTHOCSTCA.
1) opranH4YeckHe 3) kanuiiHsie
2) a3oTHbIE 4) dochopusie

Crelens TpaBAHHMCTOTO PACTEHAA BBIMOIHAET QYHKLHIO
1) doTocunTesnpyrinylo 3) MexaHMUecKkyo

2) 3anacalwiLyio 4) Bce BBULENEPEUHCIEHHRIE

MepTBEIE KIETKH BXOJAT B COCTAR

1) syGa

2) npeBecHHBI

3) npobku

4) BCex MepeYHCACHHLIX BLINIE YacTeH ¢cTebns

K apceecHHe OTHoCHTCH

1) xowuua 3) Jnosma

2) upobka 4) wcmIeMa
OcHopHol DyRKUHEH CepALUEBUHBI ABIIETCH

1} samwTHag 3) nposBoaminAas
2} onopnas 4) 3apacawomas
H3rub B HipKHEH yacTH HMeROT nobery

1) mpamocTosune 3) nonsyuue
2) APUNOAHAMAIOLIHECH 4) poiOWHECH

BribepaTe TPH NPaBHABREIX 0TEETA.

B NMpHPOIE KOPHEBEIMH OTIIPBEICKAMH PAIMHOKASTCH

1) zemssHHKA 4) cepHeYHHK IYTOBOI
2) wmanuHa §) cauBa

3) wupuc 6) cHpeHb
IMapHonepHCTOCTMKHBIN THCT ¥

1) pAbuuel 4} aKauuH

2) nNOMHHA 5} ropoxa

3) knemepa 6} MBUIMHOTO rOpPOIIKA
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18.

19,

20,

CynporusHoe pacrionokeHHe THCTEB MMEET

|} 6Bepesa
2) cupene
3) nmy6

BHIoHIMEHEHHEM CTeds ABINETC:

1} cromon kaprogens

2)  ¥C 3EMITHHUKH
3) kopHeknyOeHb HaTaTa

YeTnipexrpaRubli cTebens y

1) NLBHHOTO 3¢Ba

2) 3makoB
3) THIKBE

4)
5)
6)

4)
5)
6)

4)
3)
6)

KNeH
AONOHA
Kpanusa

KOJIKOYKA KaKTyca
YCHK ropoxa
YCHK BHHOTPALa

HOAOPOKRHHKA
KpPaliHBhl
OCOKH

21. YceTaHoBHTE COOTRBETCTEHE MOKIY HATBAHHEeM PACTCHHA H BHIOM
noGera, KOTOPLIA IJIA HETO XapaKTepeH.

PacTchne Bua nobera
1) poxs A) npaMocTosude noderyn
2) 3eMAAHHMKA B) nonzyune noberu
3) xaMHenomxka B) sobrouimecs notern
4) BuHOrpan
5) NOACOMHeYHMK
6) Tropox

Kanoun k 3azannaMm

Negonpoca | 1 | 2 | 3 | 4 5 6 8 9 10
OTBET 11313 4 4 2 4 1 2
Nesonpoca | 11 {12 (13 | 14 | 15 | 16 17 18 19 20
OTBET 4 1414|412 |256]456|246)1,26]| 135
3ananne 21
1 2 3 4 5 6
A b B
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I'enepaTtuBHbie opransl pacteHuil. Cema. ILioa

IeeTox 1 maoa. CTpoeHne LBeTKA,
COHBETHH H HX QHOJIOrHYeCcKOe 3HAYMEeHHE.
IlepexpecTHOE ONbLIEHHE HACEKOMBIMH, BETPOM,
Camoonbinenne. OMIoA0TBOpeHHe

IpeToK MpeacTapnseT cod0i BHAOHIMEHEHHBIA YKOPOUeHHBIH noder,
npucnocofneHHpIA A8 00pazoBaHUA cioep W raMeT. B 1BeTke nporcxoanT
OMBINENHE, OIOA0TBOPEHHE H o0pasoBaHte nnoga ¢ cemeHamu. L{perok
PAIBUBAETCA H3 TEHEPATHEHOM MOMKH,

llpeTok 00pazoBaH M3 LBETOHOKKH, KOTOPAS COSIMHALT €ro O cTed-
J1eM, [[BETOIO0KA — paclUHpeHHOR BepxHeH YacTH NBETOHOMKKH, YAlIEKH,
REHYWKA, THIYMHOK W MECTHKOB, KOTOpElE NPHKPEILIEHR K LIBETOAOXKY.
Lseronoxe — 310 paclunpcHHas crednesas vactes 10bera. Muorne yqe-
HBIE CYHTAKIT, YTO BCE OCTANBIIBIE YACTH LUBETKA HMEIOT JIHCTOBYHO NPHPO-
ay. LlpeTkH, KOTOPBIE THIWEHB! IBETOHOMXKKH, HA3LIBAOTCA CHARUHMH.

Yaneuka MokeT OpiTe 00pa3oBaHa U3 PAa3HOro HHCIA YALUENHCTHKOB
(0DBIYHO 3eMeHOTO UBeTa). BuiBatoT vamenncTur ceofoiHbe, H HALIEYKA
Ha3BIBACTCH Pa3fEMbHOIHMCTHOH; CCIH YALleNHCTHKH CpacTakTCA, Yalley-
Ka HA3bIBALTCA COAHHONHCTHOH. YalUemHCTHKH MOIYT HMETE pasiHYdHYIO
dopMy.

CoOBROKYNMHOCTL JenecTKOB oOpaizyeT BeHYHK. JIeneCTKH BCHYHKA MoO-
'yT ObIThH CBOGO,E[HI:IMH HIH CROCIIHMHCA, COOTBETCTBCHHO, BCHYHK HASBI-
BaeTcA pa3feNsHONENECTHMM uiM claiHonenecTHeIM. JlenmecTkH, kak mmpa-
BHIIO, APKO OKpAILEIL], HMEIOT PA3HYIO QopMY.

Uaweyka M BeHUHK o0pa3yloT ABOHHOH okxononeeTHHK. Okonouser-
HUK, 00pa3oBaHHEIH O/IMHAKOBBIMH NHCTOMKAMH, HA3bIBAETCS IPOCTBIM.
Ecni IHCTOYKH NPOCTOIO OKONOLBETHHKA APKC OKPAINEHbI, 3TO BCHYHKO-
BHAHBIH OKOJIOUBETHHK {THONbIIAM), ECNIH 3elleHbie — YalleYKOBHIHBIH
(xpannpa). llBeTiu 6e3 OKONOUBETHHKA HAIBIBAIOTCA TOJIBIMH {HBA),

Teiunnka cocronT H3 Tbl‘-IHHCI'-IHOf;] HHTH H TLIJIBHWKA, nh[J’thHK Uﬁpa'
30BAH IBYMSA MPOJOIbHBIMH [OIDBMHKAMH, KKIAA M3 KOTOPAIX Pa3jCiCcHa
Ha 0B4 NBUILNEBLX THe3da. B buibUesblx 1Heanax obpasynrIcs MHKPOCTIO-
Phi, @ 3aTeM [eUTBNA. [IbinsUA — 3T0 PEAYLMPOBAHHEBI MYKCKOH TaMeTo-
hUT, COCTOSILMA U3 NIBYX KIETOK. Bonbilas KIETKa, HAZLIBAEMAs BEMeTATHE-
HOM, BUOCICICTEMH NPEBPaNiacTcd B MhUTLIIEBYIO TpyDKY. MajleHbKas, WiH
reHepaTHBHAA, KTeTKa J4¢T Ha4ald OBYM CIEPMUAM — MYKCKHM FAMETaM.
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Hectuxos B uBeTKe MOKET OBITH OAWH HIH Heckonmbko. [lecTrk obpa-
IYeTCs CPOCLUMMHMCH NIofonucTHrEaMu. OH COCTOMT K3 33BA3M (HIKHAA
PACIIMPEHHAT YaCTh), B KOTOPOH PaclonaratoTcs CeMANOYKH, ITHHMHAPH-
YECKOTO CTONONKA M pBUIBLA, Ha KOTOPOE NONAacT H PpOPacTaeT NEUIbLA.

Cemanouxa NPRKPEUIKETCH K 3aRAIM ¢ MOMOILBIO IUIALCHTEL M COCTO-
HT U3 CEMAHOXKH, IOCKPOBOB M AApa CEMAIOYKH, B KOTOPOM HAXOAMTCH
3apoNEUNEBEIi MEMOK. 3apoAbILUeBbI MeIIOK NpeacTaBateT coboil pemy-
UVPOBAHHBEIN XKEHCKHit raMeTo(hUT, KOTOPELH PasBHBAETCA M3 METACTIOPLL
ITOKpOBRE HA BEPXYIIKE CEMANOYKH HE CPacTarTci W obpasyloT MelIbUe-
Bx0A. B uacTy 3apoApmiesoro menika, obpanicHHON K MbLIBIEBXOXY, Ha-
XOOHTCH AHNEKIEeTKa H ARE KIETKH CHHepruabl. Ha NpoTHECMONCHKHOM

KOHLE DACHONATalOTCA KICTKH-aHTHIONB, a B LEHTpe — IHILIOHIHOE
BTOPHYHOE A4pO, KoTopoe 00pasoBanoch B pe3yabTaTe CIHAHMA IBYX INO-
NSPHEIX AREP.

IIpeTkH, y KOTOPBIX €CThH THIYHHKH M TECTHKH, HA3kIBAKTCA 0foerno-
nbIMH. L[BETKH, MMEINNE TONBKO THIMHHKH (THIYHHOYHLIE) HIH TOMBKO
NECTHKH (NMECTHYHBIL), HA3LIBAKOTCA OAHOMMILIMH (KyKypy3a, Oepesa, Thi-
KBa H Ap.). PacTeHHA, ¥ KOTOPbIX OHONONLIE UBETKY {TEIMUHOYHLIE U LIeC-
THUYHBIE) CHAAT OTAENBHO, HO Ha OAHOM PacTEHHH, HA3BIBAKOTCS ONHOIOM-
HbIMH. PacTeHHd, ¥ KOTOPBIX OQHOMONBLIE LBETKH PACIOIATAIOTCH
Ha PA3HbLIX PACTEHHUAX, HA3BIBAIOTCA ABYAOMHBIMY (KParHBa, KOHOINA, HBA
uap.).

LIpeTkn GHIBAIOT OAMHOMHRIMH WAH MOTYT GLITH cOGpaHbl B COIBETHS.
Cougerne — 310 nober win cucTeMa oberos, HECYLIHX B ONPEASICHHOM
MOPAAKE PACMONGKEHHBIE UBETKH. BHonornyeckoe jHadeHHWE COUBETHH
COCTOHT B IOBBIIEHHH 3pHEKTHEHOCTH OMLUICHHSL.

Cousernsa OBIBAIOT NPOCTHE M cnoXHBE. [IpOCTEIE CONBETHS: KHCTH
(uBETKM pACTIONOKEHB! HA YAIMHEHHOH OCH, HMEKT NBETOHOMKH — 4Ye-
peMyxa), Konoc (LHBETKH CHAAYNE — NOAOPOKHHK), II0YATOK (KOJIOC ¢ TOA-
CTOH OCBKY — KYKYPY3a), MONIOBKA (0Ch CHIBHO YKOPOYEHA, LBETKH CHIA-
YyHe — KI€REp), IMHTOK (LBETKH HAa LIBETOHOXKKAX pa3HO# JUTHHBI,
PacRONarakTCad B OMHOH NAOCKOCTH — TPYILNA), KOP3WHKA (UBETKH CHANR-
4HE, PACIIONONKEHE! Ha PAcIIHPEHHOM KOHIE OCH COLBCTHA -~ CIOXKHO-
I[BETHBIE), 30HTHK (IIRETKH CHAAT HA LESTOHOKKAX OJUHAKOBOH ITHHL —
BHIUHA). CHOXKHBIE COLBETHA: CIOMHBLLH Komoc (086pa3oBaH H3 OTAENBHEIX
NPOCTHIX KOIOCKOE — MILUEHHUA), MeTenka (o0pazopaHa M3 OTACNBHBIX
KHCTEBU/IHBIX COLBETHH - CHpEHB), CNOXHBI 30HTHK (COCTABNIEH TpO-
CTEIMH 30HTHKAMH — MOPKOBb, YKPOI}, CAOKHBIA IUHTOK {THKMA).
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Onbulenne npejcTasnser coboi npoliecc NEpPEHOCa NBUIBLB U3
NBUIBHHKOB Ha PhUIbLE NecTHKA. Pa3nu4aroT caMOONBUIEHHE, IIEPEKPECT-
HOE U HCKYCCTBEHHOE ONbUICHHE.

CamoorbUIeHHE BCTPEYASTCs y paCTeHHH, HMEIOIUX ABYIIONbIE LIBET-
k. IIpu caMoONBUIEHHH MBUTBLIA NIEPEHOCHTCS HA PHUIBLE MECTHKA B OJI-
HOM H TOM e uBeTke. CaMOONbUIEHHE MOXET NPOHCXOAMTh Ha CTaluH
OyToHa. K caMOONBUIAIOIIUMCS paCTeHHUAM NPHHA/UIEKAT: TOPOX, SIMEHB,
OBEC, IPOCO H Op.

IlepexkpecTHOE OmBUIEHHE 00ECIIEYHBAETCS Pa3NUYHBIMH BHELIHUMH
¢dakTopamu.

OnbuUieHHE C TIOMOIIBIO BETpa Ha3bIBACTCS aHEMOQWIHEH. Y BeTpo-
OIBUIAEMBIX PACTEHHH LBETKH MEJKHe, KaK NPaBUiIo, cOOpaHbl B COLBETHA
passbix THIOB. OOpa3yercs MHOrO CyxOH MenKOW NbUIBIBL. TBIYMHKH
C [UIMHHBIMH THIYMHOYHBIMM HHUTSMH, pPbUIbLIA HECTHKOB LIMPOKHE,
4aCTO IICPHUCTBIC, BLICOBBIBAIOTCA M3 LIBETKOB. K BETPOONBUIAECMBIM pacTe-
HHSAM OTHOCSTCS IIOYTH BCE 3JIakHM, OCOKH, Oepesa, ocHHa, Xy0, KOHOIIA
U Jp.

OnbuUieHHE C TOMOIIBI0 HACEKOMBIX HasbiBaeTcs 3HTOMOQumnuei. Oc-
HOBHBIMH HAaC€KOMBIMH-OINBUIMTCIIAMH CITY)KaT IMYEIbI, IIMEIH, OChI, Oa-
60uky. [[BeTkH HaCEKOMOONEUIAEMbIX PACTEHHH KPYIIHBIE, SPKO OKpaiie-
Hbl, CIOCOOHBI BbIpabaThiBaTh HeKTap, obiajzaior 3anaxoM. IleLibna
KpyIHasd, JMIKas, Ha [IOBEPXHOCTH MMEET pa3iauyHble BEIpocThl. Haceko-
MOONBUISEMBIMH ABJIAIOTCA AOJOHSA, IPYIIA, BUIIHSA, MaKi, POMANIKH, IPe-
YHxa U Ip.

OnbLieHHE TaKOKe MOXET OCYLIECTBIATHCSA NPH MOMOIIM NTUL (KOITUO-
PpH), JETyIHX MBIIIEH, BOJBI.

OnJaonoTBOpeHHe ABIAETCA MPOLECCOM CIHMAHHSA XEHCKOH H MYX-
CKOH IOJIOBBIX KJIETOK. Y pacTeHHii OHO HPOTEKaeT CIEAYIOLIMM 00pa3oM.
B pesynbTate omblneHHA MBUIBLIA MONIAJaeT Ha phUIbLIE NecTHka. M3 Bere-
TATHBHOH KIETKH Pa3BHUBAETCS IbUIbLIEBAs TPyOKa WM IPOPAcTaeT yepe3
TKAHH PHUIBLIA M CTOIGHKA 10 HAIPABIEHHIO K 3aBsA3H. 3aTeM IbLILLEBAsS
TpyOKa MPOXOJUT B 3aBA3b U YePe3 MBUIBLEBXOI IPOHHUKAET B CEMATOUKY.
B urore oHa okaspIBaeTCs BHYTPH 3apOABILIEBOro Meluka. 13 reHepaTus-
HOIf KiIeTKH 06pa3yeTcs ABa CHEpPMHSA, OHH IEePEMENIAOTCA K KOHITY IbLIb-
nesoi Tpy6ku. [IeutbLieBast TpyOKa pa3phIBacTCs, H CHEPMUH OKa3hIBAIOTCS
B 3apoppiiieBoM Memike. OfUH criepMHid CIHBaeTcs ¢ SHIEKIEeTKOH, o0pa-
3yercs 3Mrora — IepBas KJIETKa 3apofbliia ceMeHH. Bropoil cmepmuit
CJIMBAETCA CO BTOPHYHBIM JUIUIOHAHBIM A/IPOM, B pe3ynbTate obpa3syercs
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TPUIUIOHAHAA KIIETKA, JArouas Ha4ajJo YHIOCHEepMy (3alacHOM TKaHH ce-
MsH). OTOT NpoLecc HOCUT Ha3BaHWe JBOWHOTO OILIOJOTBOPEHUS H CBOM-
CTBCHCH TOJIbKO LIBETKOBBIM pacTeHMsiM. OH 6b11 oTkphIT B 1898 roay
pycckum 6otanrkom C.I'. Hapamnupim.

Oo0pa3oBaHue ceMsiH M 1710/10B. TUNbI M1010B.
PacnpocrpaHeHHe n1010B H ceMsiH. 3HaYeHHUe IIBETKOB,
CeM#H U IVIOJOB B IIPUPO/E U KU3HH YeJIOBEeKa

ITocne omnmonorBopeHus M3 ceMs3ayarka obpasyerca cemsa. OHO Io-
KPBITO CEMEHHOH KOXKYpOH, COAEp)KHUT 3apOAbIlll U 3amac INHUTATEIbHBIX
BelecTs. IlapannenbHo 00pa3oBaHHMIO CeMsH HAaYMHAET pa3pacTarhCs 3a-
Bs13b. I3 CTEHOK 3aBs3u POpMHPYETCs OKOJIOMIOMHUK, KOTOPbIi OKpYy*aeT
CeM3l, — TaK NPOMCXOUT oOpa3oBaHHE MI0AA.

ITnon, oOpa3oBaHHBIH M3 €JHHCTBEHHOTO MECTHKA B I[BETKE, HA3bI-
BalT Hactosawum. Ecnu nnon obpasyercs U3 HECKOJNBKMX MECTHKOB OJ-
HOTO LIBETKA, OH HA3bIBAETCS CIOXKHBIM (MajKHa, exeBuka). [lnon cuura-
€TCs JIOXKHBIM, €ClIM B ero (opMHpOBaHMH, KpPOME 3aBsi3U IECTHKA,
HpI/IHI/lMaIOT y4acCTHE IlperIC 4aCTH LBE€TKAa — LBETOJIOXKE, OKOJIOUBET-
HHUK, TBIYHHKH (3eMIISTHHKA).

Ha ocHOBe CTPOECHHMsI OKOJIOIUIOAHHKA HAcTOSLIME IUIOABI IOJApa3ze-
JISIFOTCS HA CYXHE M COYHble. Pa3HOBHAHOCTH IUIOJOB ONPENENAIOTCS TakxkKe
Y 4YHCIIOM ceMsH B minoae. Cyxue U COYHble MOTYT ObITh OJHOCEMEHHBIMU
U MHOTOCEMEHHBIMU. B HTOre BHIAEAAIOT YETHIpE TUMA IUIOIOB: CYXHE OA-
HOCEMEHHBIE, CyXHE€ MHOTOCEMEHHbIC, COYHBIE OJHOCEMEHHBIE, COYHBIE
MHOTOCEMCHHBIE.

Cyxue o0HOCeMenHble TUIOABL: 3ePHOBKa (CeMs IUIOTHO CpacTaeTcsl C
TOHKHM OKOJIOIUIOAHHUKOM — pOXb, NLICHUIA); CEMAHKA (OKOJIOMIOAHUK
KOXXHCTBIH, C CEMEHEM HE CpacCTA€TCs, YaCTO MMEET XOXOIOK WIIH JIeTyd-
Ky — MOJCONHEYHHUK, OJyBaH4HK); KpbUIaTKa (CEMsAHKa C KPbUIOBHAHBIM
NPHIATKOM — SICEHB); OpeX (OKOJIOIIOAHHK TBEpPAbIH, AePEeBAHUCTHI —
JIeliHa); opellek (opeX MajleHbKOro pa3mMepa — IIABENb); XKeayab (ay06).

Cyxue MHO20CeMmeHHble TUIONBL KOpOOOYKa (BCKpbIBAeTCA IbIPOYKAMH
WM TpelllMHaMHu — Mak, OeleHa, XJIOMYaTHHK); TUCTOBKA (BCKPBIBAETCA IO
OpIOIIHOMY IIBY —— JKHBOKOCTB); 000 (BCKpBbIBaeTCS MO ABYM NIBaM —
OpIONIHOMY M CIIMHHOMY, CEMEHa IPUKPEIIEHbl K CTBOPKaM OKOJIOMJIOIHH-
Ka — pacTeHHd ceMeiicTBa 0000BBIX); CTPYHOK (MEXIY CTBOPKAMU HMEETCS
OpONOJbHAS NEPETOPOaKa, K KOTOPOM NPHUKPEIUIAIOTCS CEMEHA, — TOpYH-
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11a); CTPY4YOUEK (IIMHA €ro mpeBbIIAeT MIHPHHY He OoJiee YeM BTpoe —
MACTYIbsA CYMKa).

Counbie 0OHOCeMeHHble TIIOABL: KOCTSHKA (BHILHS, CIHBA); CI0XHAA
KOCTSIHKa (TPYINa KOCTAHOK, OOpa30BaBLIAsACS W3 OXHOrO IBETKA, — Ma-
JIMHA, €XXEBUKA).

Counvie MHO20cemenHble TUIOABL: Aroa (BUHOTpal, TOMATHI, KIIIOKBA,
CMOpOJMHA); A6J0K0 (JIOXKHBIH 1101, B 00pa30BaHUM KOTOPOrO MPUHHUMA-
€T y4acTHE pa3pocClIeecs UBETONOKE, — AOJIOHS, rpylia, paObUHa); THIKBH-
Ha (JIOKHBIHA IUIOA, B 0Opa3oBaHHM KOTOPOrO MPHUHHUMAET Y4acTHE LBETO-

noxe, — apOys, TbIKBa); moMepaHen (IO LHUTPYCOBBIX — JIUMOH,
MaH/IapHH).
Connoouss — 3TO IUIOABI, KOTOpble 0OpasyloTCs M3 COLBETHA B

npoliecce CpacTaHHA HECKOJBKHX IUIOZIOB B €AHHOE LieJoe (MHXKHD, mel-
KOBHIIA).

Iltons! ¥ ceMeHa MOTYT paclipOCTPAHATECS Pa3HBIMH CIIOCOOAMH.

Ilpu nmoMoIy BeTpa pasHOCATCS OUEHb JIETKUE, MENKHUE CEMEHa — Ha-
IpuUMep, y pacTeHui cemeiictBa OpxuaHble. CeMEHa MHOTHX PacCTCHHH
HMEIOT TOHKHE IIJIEHYaThIE BHIPOCTHI (KPBUIATKH) HIIH XOXONKH. DTH 00pa-
30BaHHUA TAKXKC CHOCOGCTByIOT NEPEHOCY CEMSAH BO3AYLIHbIMH T€YEHHAMH
(Tonone, OyBaHUYHK, KI€H, Gepesa u T. 11.).

C TOMOIIIBIO BOABI PACIPOCTPAHSAIOTCA CEMEHA BOIHBIX PAacTEHHit —
KYBLIMHKH, KyObllikd, CeMeHa CHabXkeHbl BO3AYLIHBIMH ITy3bIPSAMH, YTO
HE TI03BOJISET UM IIOTPYXKaThCA Ha JHO.

PacnipocTpaHeHHE CeMsH KHBOTHBIMH IPOMCXOJUT B TOM CIIy4ae, KO-
rJa CeMEHa HMEIOT CIIELMATIbHBIE BHIPOCTBI: KPIOUOYKH, IIUITHKH, KIIEHKHE
BBLAEJICHHUA H JIP., C IOMOLIBIO KOTOPBIX CEMEHA LEIUIAIOTCA 3a LIKYpY JKH-
BOTHBIX.

ITnoams! ¢ COYHBIM OKOJNOIIOAHMKOM OOBIYHO PACIIPOCTPAHAIOTCS NITH-
uamu. IITHIe! nuTaTCs TakuMU riofamu (psAOUHa, KajaMHa, BUILHA U Jp.),
niepeBapHBalOT OKOJIOMJIOJHHK, & CEMEHa BHIOPACHIBAIOTCA HETIOBPEKIEH-
HBIMH.

B pacnpocTpaneHMH CEeMJAH MOTYT OpPHUHHMAaTbh Y4YacTHE MYypaBbH
(ceMeHa, B KOTOPBIX COIEP)KHTCS MHOTO Macel), a TaKKe YElIOBeK —
3TO OOBIYHO CEMEHA COPHBIX pacTeHHH. YelnoBeK pacHpoCTpaHser TaKue
CEeMEHa BMECTE C CEMEHAaMH KYJIBTYPHBIX pacTeHHH (BacHiIeK, HOXOPOK-
HUK).

V 6anp3aMuHa, GeLIeHOro orypua pa3opachlBaHHe CEMSH MPOHCXOIHUT
HIpH CaMOIIPOH3BOJIBHOM PacKphIBaHHH ILIOJA.
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Cema, CTpoense ceMsiH JBYAOALHOT0 H OAHOADALHOIO
pacteHuii. CocTas ceMuH. Y CI0BHUA MPOPACTAHNA CEMAH.
JinTaHne B pOCT NMPOPOCTKA.

Bpema nocepa U rayGHHAa 3a1€/IKH CEMAH

OCHOBHOE OTIIHYHE B CTPOGHHH CEMAH OMHONOMIBHEIX M ABYAOIBHBIX
pacTeHHWH oIpefensieTed CTPOCHHEM 3apobilla.

Cmpoenue cemenu 06ydoioHblX pacmeruil PACCMOTPUM HA MDPHMCPE
cemeHH thaconn. CHapyKH ceMA TOKPBITO IMayKoH CEMEHHOH KOoXypo#d,
xoTopad o0pasoBanack H3 OKPOBOB cema3ayaTKa. CeMEHHAS KOXypa 3a-
uMInaeT ceMsd OT MOTeph BNard H MexaHH4YecKMx nmospexienuii. Ha po-
THYTO# CTOPCHE CEMEHH 3aMeTeH PyOUHK — CHEA OT CEMAHOKKH, NP Mo~
MOLIM KOTOPOH CEMS KPENHIOCE K OxkoXROIAOAHHKY. Iloa ceMeHHOH
Koxypoit pacronaraerca 3apo/buil. 3apofisllll COCTOHT H3 JABYX MACHCTHIX
ceMsoNel, B KOTOPEIX COCPENOTOUEH 3aMlac MHTATENBHLIX BEUIECTB, 3apo-
ABIIICBEIX KOpeluka, crefenbka U nodeuxd. Cems $acomH HE cOAEpHKHT
SHIOCTIEPM.

B cemeHH macTynibeH CYMKH TaKKe HE COAEPAHTCA SHAOCTEPMA. 3a-
MacHeEe MHTATENBHEIE BEIIECTBA COCPENOTOYEHH B 3APOABINIEBBIX <Te-
Oenpke M KOpelIKe, 4 TAKXKe CEMAONAX, TOITOMY BhUNEMEPEYHCICHHRIE
4acTH 3apOABIIA BLHIIOAHAIOT IHTATENBHYH PYHKLHIO,

VY notHka v §uanke cemena © aaaocnepmom. Hebonemoi 2apoabins,
COCTOALIMA M3 KOpellKa, cTebensKa, MOUEUKH H ABYX ceMsagoneti, okpy-
MEH JHACCIIEPMOM €O BCEX CTOPOH. B pesynsTaTe ceMEHHad KOXYypa OK-
pyXaeT He caM 3apofblill, Kak y ¢acoid H NacTyllbell CyMKH, a 3HAO-
cnepm.

Cmpoenue cemenu 6OHOOORBHBIX pacmenuti PACCMOTPHM Ha TIpHMeEpe
3EPHOBKH TMUICHHUBL Y 3€pHOBKH TOHKMH OKONOMIOAHHK CPacTaeTcs ¢
CEMEHHOH KoXypoil. BONbHIVIO YacTh CEMEHH 3aHHMaeT MYYHHCTHH 3H-
JOCTIEPM, CHH3Y K HEMY [IPHMBIKAET 3apOibil. 3apofiblll COCTOHT M3 Ofl-
HOW CeMAMONH, KOTOpas Ha3bIBAETCS UIHTKOM, 3ApOABILIEBLIX KOPEIIKa,
cTebenbka W nowedk. LIIHTOK HenocpeACTBEHHO IPAHMYNT ¢ IHAOCIEP-
MOM H OCYILECTB/IAET BCACHBAHKE MHTATCNEHBIX BCILCCTE 3ap006IHOEM LIPA
NpPOPAcTaHHH CEMEHH.

Y Apyrux OAHOACABHEIX PACTCHUA (YK, NAH/ALIIY) 3HAOCIEPM OKpPY-
¥aeT 3apOABILI CO BCEX CTOPOH.

B srpgocnepsMe WIK B 3apOIEILE CEMEHH pacTeHHH cogepaaTes zanac-
Hble BEIIECTBA, HeoOXOOHMEIE JUI% TPOPacTaHHA H Pa3BHTHA Oyaywuero
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pacTeHUs. DTH BELIECTBA JENATCA HA OPraHUYeCKue U MHUHEpaIbHbIE. Op-
raHHYEeCKHEe BEIIECTBA — pPaCTUTENHHBIH OeNok (KICHKOBHHA), YIJIEBOMBI
(xpaxMaut), xupbI (pacTHTENBHBIE Maca). MuUHepanbHbIE BELECTBA — BO-
Ia ¥ MuHepaibHble cond. CeMeHa pa3HBIX PAaCTEHHH COAEPXKAT BERILIEME-
PEYHCIICHHBIC BEIIECTBA B Pa3IMYHbIX KOJNHYecTBaxX. Tak, ceMeHa 6060BbIX
6oraTel OeiaKaMu, CEMEHA MIUEHHULBE — KpaxMaloM, CEMEHa IMOJCOIHEY-
HHKa — JXHPOM.

IIpopacranue ceMsH npeacraBisieT co60i npoliecc nepexosa CEMEHH
OT COCTOSIHHMA TOKOS K PasBHTHIO H POCTY 3apOABIA M (HOPMHPOBAHHIO
npopocTka. IIpopacTaHuio ceMsH MpeAmecTBYeT HabyxaHue, 03Hayalomee
NPOHUKHOBEHHE B ceMs BOAbL [Ipu HaGyXxaHHH B KIETKH CEMEHH MOnagaeT
Bozma. B pesynmpraTe B KII€TKax akTUBM3UPYIOTCA (EPMEHTHI, KOHTPOJH-
pYIOLIME ABIXaHHE H pacmaj 3anacHbIX OPraHHYecKHX BellecTB. IIpu sTom
BbIpabaTHIBAETCA SHEPrUs U HaKaIUTMBAIOTCA MOHOMEPHBIE MOJEKYIJIBI, KO-
TOpbl€ HIYT HA CTPOMTENBCTBO OPraHMYECKUX BELIECTB IPOPOCTKa. Bax-
HOH XapaKTEpHCTHKOH IpOpPAcTalOIMX CEMSH CIYXHT BCX0XKeCTb, a
MMEHHO MPOILEHT CEMSH, JAlOIMX HOPMAIBHBIE NPOPOCTKH NPH OIITH-
MaJIBHBIX YCIOBUAX cpenbl. [IpopacTaTe MOryT ceMeHa TONBKO C HBBIMH
3apoabliaMi. 'H6enb 3aponplmieil MPOHCXOOUT MO pAOy NPHYHH: H3-3a
HETIPaBHIBHOTO XPAHEHHA CEMsH, B Pe3yNbTaTe NOpaKEHHA 6aKTepHsaMH,
rpubaMH U HaceKOMBIMHU H T. . HabyxaloT ceMeHa kak ¢ )KHBBIMH, TakK H C
MOrH6INMH 3apOJBIIIAMH, HO IIPOPACTAIOT — TOJIBKO C XXHBBIMH.

BTopeIM ycIOBHEM NpOpacTaHHA SBIETCS TEMIEPATYPHBIH ¢akTop.
CeMeHa pa3sHBIX PacTE€HHIl NMPOPACTAXOT HPH ONpPEACIEHHBIX TEMIIEpATY-
pax. Tak, ceMeHa pXH, MOPKOBH IIpOpacTaloT npu Temmeparype 1-5 °C
(3T0 XONOJOCTOHKHE pPACTEHHS), CEMEHAa OrypLOB, TOMAaroB, KYKYpy3bl
NpopacTaloT npu Temieparype Bointe 15 °C (TerwionoOuBble pacTeHN).

Jlis npopacTaHusa ceMsiH HeOOXOQHM KUCIOPOX Bo3xyxa. [lpImaT Kak
CYXH€, TaK M NPOPACTAIOLIHE CEMEHA.

Cyxue (nokosmuecs) ceMeHa NoTpeOIAI0T KUCIOPO B OTPAHHYEHHBIX
KonuuecTeax. IIpy HabyxaHHM U CIeoyOMM 3a HUM [IPOPAacTaHHH CEMSH
IbIxaHHe ycuinuBaercs. Kucnopon pacxoayercs B NMpOLECCE OKHCIHMTEIb-
Horo ¢ochopunupoBanus, B pe3ynbrate oOpasyiorcs Monekyist ATO.
YeM akTHBHEE UIET MPOPACTaHHE, TeM OOJbllie HYXKHO SHEPrHH, ClIef0Ba-
TEJIBHO, TEM BBILIE NOTpedieHue KUCIopoaa.

IIpu npopacTaHHH M3 CEMEHH BBIXOIMT 3apOABINIEBBIH Kopeurok. Ha
HeM 00pa3yloTcsa KOpHEBbIE BOJIOCKH, M HAYMHAETCS aKTHBHOE BCAaCHIBAHUE
BOJBI 1 MHHEPAIBHBIX BEWECTB. PacTBOPEHHBIE B BOAE OPTAHHYECKHE Be-
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UIECTBA U3 3AMACAIOLIMX TKAHEH NPUTEKAIOT K 3apoABILTY, HauMHaeTCs Ae-
IICHWE KTIETOK H aKTHBHLIH pOCT NpopocTka. 3aTteM HAa NOBEPXHOCTh NOYMBEI
BBIHOCHTCA 3aPOLINEBBIH cTeBenck ¢ ceMAnoaaMU K notdcykoil. Cemsno-
JIH BRIIIOJHAKOT PONE MEPBBIX JIMCTHEB; B HWUX HAYHHAETCA lpouece QoTo-
CHHTE3, TO ecTek 00pazyloTea opravndeckue sewecTea. OHH pacxoayoTes
Ha pocT TkaHelH moueuks. Takoi THO NPOpacTaHHA HAILIBAIOT HATIEMHBIM
(nuna, aconk), B OTNHYKE OT NOAIEMHOIO, KOTNA CEMSA0MH OCTAKNTCA B
BEPXHEM I'OPH3OHTe MOYBH (1y0, uweHHua). B pesynsTate passHTHUA no-
YeykH 00palyTCA HACTORLIME TKCTSA, W [IPOPOCTOK MPEBPALLALTCS B MO-
nOmoe pacTenHe.

Janaunn

BrLiGepure 0/,{HH NIPAaBHIILHAEH OTBeT.

1. PaznetblionenecTHeslil BEHYHK HMeeTCH ¥
l} meTyHHH 3} nypmaHa
2} ab6uoHn 4} eI 0HHLL

2. IlpocToit OKONOUBETHHEK XapakTepex 1ta

1} nmnopHuka 3) Tonwnara

2} BHIIHH 4) Mara
3 CHag4Me UBETKH XapaKTepHE! V18

) neryHuu 3) maka

2} NHIKH 4} ToNOpOKHHKA
4. Onxononele UBETKH XapaKTepHbl 114

1} TBIKBBI 3) pixn

2) Kanycrb 4) penuca
5. C()ILBC’I‘HC KHCTh xapax'repuo ML

1) kykypysnl 3) naHiabiua

2) OueHeub! 4) wneeepa
6. CouseTye KOP3HHKA XapaKTCPHO 115

1} CIONHONBEIHBIX 3) MATIHKOBBIX

2} pPO30OLUBETHBIX 4) KpecTOLBETHBIX
7. K c/10#HbIM COUBETHAM OTHOCHUTCH

1} xunere 3} Kop3uHKa

2) MeTeoKa 4) ro.loBKa
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10.

11,

12,

13.

14.

15.

16.

HeTHHHBIH 1101 pasBHBacTCS K3
1} necruxa 3} oOKOmOUBETHHKA
2} UBETOACKA M OKONOUBETHHKA 4} THIYHHKH

MHuoroceMaHHBIE MIOABL ¥

1) onyeanunka 3) KyKypyssl
2) nieHuusl 4) dacomu
CouHble mnoas! y

1) xnom4aTHHKA 3} peasku
2) pensl 4) OGapbapuca

IMnoa sroaa y

1} BHHOrpaaa

2) CMOpOANHE

3} KNWKBBI

4) BCEX NEPEYHCNEHHEBIX BEILIE PACTEHHA

V Maka 1mnoj
1} sepuoBKa 3) xopoboyka
2} ceMAHKa 4) cTpydoueK

bo.Ib10e KOHYECTBD KHpPOB COACPHHUTCH B CEMCHAX

1) muesHIp 1) 1eHa

2) pwu 4) <paconu

[Ipu Temneparype noustl 10- 12 °C npopacTaloT ceMeHa
1} nmomaaOpOB 3) nNIUeHHIE

2) peinca 4) MOpKOBH

[Toa3eMHBIi THN NPOPACTAHNE CEMEHH TIPUCYIIL
1} TeIKBE 3) aoyby

2} aconn 4) nune
BbiGepHTE TPH NpaBH/JIbHBIX 0OTBETA.

1[ereTkH HACEKOMOOMBLIAEMBIX PACTEHHIE HMEIOT
1) ApxuH BeHUHK

2) TBIYHHKH HA ANMHHBIX THOKHX HATAX, CBEIMBAIOIIHECT HAPYIKY

3) NECTHKHM ¢ KPYIHBIMH, [IEPHCTHIMH PbLILIIAMH
4) MEeCTHKU ¢ KOPOTKHMH TREPABIMH cTONOMKaMH
3) MHOTO MeNKoil, CyXoit H NETKOH NBLIBIBI

6) HEKTApHHKH
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17. CouseTHe CioKHBIA KONOC XapaKTePHO ATTA:

1) sumeHs 4) MOpKOBH

2) pmu 5) TMuHHa

3) nmeHUIE 6) yxpona
18. K BeTpooIpUIAEMbIM PACTEHHAM OTHOCATCA

1} cupens 4) kaprodicis

2) Oepesa 5} nueHHUA

3) nyd 6) Tpeunxa
19. Ilmcx cemanka y

1) Kykypy3b! 4) 1MOe

2) noOcoNHEYHHKA 5) onypaH4YHKa

3) . akaunu 6) TomoNd

20. C nomoubi0 BETPa PACTPOCTPAHSIOTCH ILIOBI

1} Tonons 4) axaUHH
2) EneHa 5} nopopoxHHKa
3} onyeaHuMka 6) KYBLUMHKH

21, YeTanoBaTe COOTBETCTBHE MEAKIY BHAOM COUBETHA H PACTEHHEM,
A9 KOTOPOTO OHG XAPAKTEPHO,

PacTtenne Bxa conserns
1} rHAUHHT A) KHCTB
2) mnpumymna B) 30HTHK
3) coupes B) wutoK
4)  naHaBII
5) BMIIHA
6) rpywa

Karoun x 3a1anusam

Ne BOmpoca 1123 (4|5 [\ 7 8 9 10
OTBET 213 |4 |13 1 2 1 4 4
Ne ponpoca 11|12 |13 |14|15] 1a6 17 18 19 | 20
OTEET 4 33 |1|31146(1,23]123,512,56/(1,2,3
3aganne 21
1 2 3 4 5 6
A B A B B
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Bomopociin

CTpoeHHe H KH3HeAesITeIbHOCTh OHOKJIETOYHBIX
BoaopocJeii. PazMHOxeHHe BOAOPOCIIei.
HuTuaTtnie BOIOPOC/IH.
3HayeHHE BOJOpPOCJIeH B IPHPOJeE K X035 cTBE

Bonmopocnu 06Hapy>XHBAKOTCS MOBCEMECTHO BO BCEX NPHIOAHBIX LA
XHM3HH MECTOOOMTaHUSX. B NMpecHOBOAHBIX BOAOEMAax BOAOPOCIH 4Yalle
BCEr0 UMEIOT MUKPOCKOIIMYECKHE PA3MEPBI, HO B MOPSX BCTPEYAIOTCS BO-
JOPOCHH, TOCTHIAIOIHE AECATKOB METPOB B JIHHY. OOHUTAIOT BOAOPOCIH
B BOJOEMax JIOOOro THIIA, HO HEKOTOPBIE MPHCMOCOOIINCH K XKU3HH HA
cynie (B MOYBE M HAa €€ [MOBEPXHOCTH, HAa KAMHAX U CKajlaX, CTBOJAX Jie-
PEeBBbEB U T. A.). OOHH U3 HUX CBOOOJHO (aKTHBHO WJIM ITAaCCUBHO) IEpeMe-
IIAIOTCS B TOJILE BOJBL, PYrHe BELyT NPUKPEIUICHHbIH 00pa3 )KU3HU.

Bonopocnu — 3T0 pasHOponHAas B TaKCOHOMHYECKOM OTHOILEHHH
Ipylna OpraHu3MOB, KOTOpblE BOZHHMKIM M 3BOJIIOLIMOHHPOBANM HE3aBH-
CHUMO Jpyr oT apyra. Bomopocnu — 3TO (GOTOCHHTE3UPYIOIIHE OPraHU3-
MBI, BBIJEIAIOINE KHCIOPO, KOTOpble OOMTAIOT NPEeUMYLIECTBEHHO B BO-
ne. Teno BomopocieH NpeACTaBIEHO TATIOMOM, HWIHM CIIOCBHMIIEM, a He
paszenseTcs Ha MHOTOKJIETOYHBIC BEreTaTHBHBIE opraHsl. [ Bogopocei
XapaKTepHBl OJHOKJIECTOYHBIE OpraHbl Pa3MHOXXEHHS (CHOPOHOLUCHHS H
MOJIOBOrO pa3sMHOXKEHHA). B HacTosiee BpeMs 3Ta Ipynna ob6beauHAET
npuMepHo 3540 TeicsU BUIOB. ‘

ITo cTpoeHmIo Tena BOAOPOCIH JEMATCA Ha OJHOKJIETOYHBIE, KOJIOHH-
albHBIC M MHOrOKJIeTOYHble. KieTku MHOTMX BOAOpPOCIEH IO CBOEMY
CTPOEHHIO TIOX0XH Ha KJIETKH BBICIIMX PACTCHHH, TO €CTh Y HUX HMEIOTCS
KJIETOYHasi CTCHKA, BaKyOJb C KIETOYHBIM COKOM H XJOPOILIACTHI, KOTO-
pBie y Bomopociei Ha3biBaloTcs xpoMaTodopamu. B xpomartodopax Haxo-
IAITCS MUTMEHTHBIE CHCTEMBI, B COCTaB KOTOPBIX BXOIAT XJOPOGHIUIBI H
KaporHHOMIbl. KOMOMHAIMKM 3THX NHIMEHTOB OOYCIIOBJIMBAIOT OKPAaCKy
TAJUIOMOB Bogopociel. HekoToprie BOTOPOCIH yTpaTUIH CHOCOOHOCTH K
(bOTOCHHTE3Y U MOJHOCTHIO NIEPEILTH Ha reTepOoTPOdHbIH THII MUTAHHS.

PazmMHOxKeHHe Y BOAOPOCJIEH MOXKET NMPOMCXOAUTH KaK BecroiniM,
TaK ¥ MOJOBBIM CHOCOOOM.

becnonoe: BereTaTMBHOE ([€JI€HHEM KIICTKH IIOMOJIaM, (parMeHTaMH
KOJIOHHH H HHUTEH, CIEUHATH3UPOBaHHBIMH CTPYKTYPaMH); MOABHXHBIMH
300CIIOpPaMH M HETIOJBIDKHBIMHM arulaHocnopaMu. IlooBoe — myreM ¢
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yuyactiueM ramer. [lonoBoH mpouecc y Bomopocieii ObIBaeT TpeX THIIOB:
H30raMHS, IPH KOTOPOH IIPOHCXOAUT CIHSAHHE MOABHXHBIX TaMeT, OAMHA-
KOBBIX IIO pasMepy M ¢GopMe; rereporamMus, IpH KOTOPOH CIHBAIOTCA MOJ-
BHXXHBIE [AMETHI, MMEIOIIHE OAHHAKOBYIO (HOpPMY, HO OTJIMYAIOILHECH II0
pasMepaM; OOraMus, KOT[a CIHMBaeTCs HEMOABHKHAs KpYIIHas >XEHCKas
rameTa (AHLEKIETKA) C MEIKHM MOIBIKHBIM crepMmato3onaomM. Otaens-
HBIM THIIOM II0JIOBOrO IpoLiecca SBJIAETCH KOHborauus. [1pu KoHboraluu
CJIMBAIOTCA MPOTOILIACTEI ABYX TalUIOMIHBIX BETETATHBHBIX KIIETOK M 00-
pa3yercs MILIOWAHAS 3UTOTa.

CTpoeHHe H KHM3HeleATeJbHOCTH OJHOKJIETOYHBIX BOJOpOC/ei
MOTYT OBITb PACCMOTPEHBI Ha IPUMEPE XJIaMHAOMOHA/IbI U XJIOPEJIBL.

Xnamudomonada — 3eneHas BOJAOPOCIb, KOTOpas OOUTAET B jyxax H
MeNKHX BogoeMax. [lo popMe KiIeTKH 3Ta BOIOPOC/Ib HAIOMHHAET KaILIIo.
CHapyxH KJI€TKa XJAMHUIOMOHA/bl MMOKPbITA KJIETOYHOH CTEHKOH, CO-
cTosILEeH U3 nekTHHA. Bogopocis repeaBUraeTcs B BOAE C MOMOILBIO JBYX
OJIMHAKOBbIX >K[YTHKOB, PacHOJIOKEHHBIX Ha IIEPEIHEM KOHILE KJICTKH.
Bonpulyio 4acTh KJIE€TKH 3aHMMaeT 4YalleBUIHBIH xpoMarodop. bimxe k
nepeIHeMy KOHLY B HEM PAcIO/IOKEH KPacHBIH INIa30K, KOTOPBIH BOCHPH-
HHMaeT cBeT. B xpomMatodope mpoHcxoauT rnpouecc GpOoTOCHHTE3a H OT-
KJIa[(bIBA€TCs 3allacHOM NoJMcaxapul — KpaxMmall. B muToruiasmMe Knetku
pacHOIOXKEHbI AP0 M [IBE COKpATUTEbHBIE BaKyolnd. Bakyons c kierou-
HBIM COKOM Y XJIAMHIOMOHa/Jbl OTCYTCTBYET. PasMHOXeHHE y XJaMHAO-
MOHa/ bl Oecniosioe U nosnoBoe. becnonoe pazMHOXEHHE OCY-LLIECTBIAETCS
C NOMOILBI0 300CHOP, KOTOpble HOPMHPYIOTCS BHYTPH MaTEPHHCKOH KJIET-
k. Yame Bcero qupanyeTcs['2—4—8 JBY>XT'YTHKOBBIX 300CIIOp, KaX/Jas U3
KOTOpBIX IOCJIE BBIXOAA B BOJY JIOPACTAacT 0 pa3MEpPOB B3pOCIOH 0cOoOH.
IIpy nonoBoOM pa3MHOXEHHH 1O, 000JI0UKOH MaTEpHHCKOH KJIETKH 06pa-
3yIOTCSl JABYKI'YTHKOBBIE I'aMEThl, KOTOPHIE MMONMApHO CIMBAlOTCA H 0Opa-
3y10T 3UroTy. 3UroTa MOKPHIBAETCS TOJICTOH 0060n0uKoi H 3uMyeT. BecHoi
AP0 B HEH MEHOTHYECKH JIEJIUTCSA, U B pe3yibrare GOpMHUPYIOTCS YEThIpE
MOJIOJIbI€ TAIUIOMAHBIE XJIaMHAOMOHAbl. TakuM o6pa3oM, Goiibluas 4acThb
M3HEHHOI0 LMKJIa XJIaMHJIOMOHA/bI NMPOTEKAaeT B TaluIOWAHOH CTaauy,
JHUIUIOMHOH y Hee ABJIAETCA TOJIBKO 3UIoTa.

B npecHbIX U COJIEHBIX BOJOEMAX, @ TAKXKE B MIOUBE M HA €€ NOBEPXHO-
CTH BCTpEYacTCA OAHOKIIECTOUHAs 3€JIeHas BOAOPOCb xaopeana. Ee xieTka
HMeeT 1apOBUAHYIO HOPMY, IOKPBITA IUIOTHOH LEJUTFOI03HOH 060104KOi.
B muromnasMe HaxOOHMTCS SAPO M KPYIIHbIM YalleBHAHBIH XpoMaTodop.
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XJiopenia pa3sMHOXACTCA TOJIBKO OECTIONBIM IIyTEM € MOMOIIBIO OKPYTJIBIX
HENOABWKHBIX arnaHocnop. Xiuopeia — yIOOHbIH 0ObEKT I Hay4HBIX
HCCIIEJOBAHUH, C €€ MOMOIUBI0 aKTHBHO H3y4alOTCH MHOTHE IIPOLIECCHI,
npoucxonsuie B (HOTOCUHTE3UPYIOLIMX KieTKaX. Ee Hcrnonp3oBain Ha
KOCMHYECKHX KOpalJIsSiX Ul pereHepalyy Bo3Jyxa H yTUIM3alHH OpraHu-
4ECKHX OCTAaTKOB B 3aMKHYTBIX CHCTEMAaX *KH3HeobeCIeyeH . .

IIpencraBUTENAMH HHTYATBIX BOAOPOCAEH ABIAIOTCA YJIOTPUKC H
CIMporupa.

Hutyaras 3eneHas BOAOPOCIb y1ompukc OONTaeT MPEUMYLLIECTBEHHO B
IIPECHBIX BOJIOEMAX U 0Opasyer 3e/ieHblii HaJIeT Ha NOABOAHBIX IPEAMETAX.
K cybcrpaTy HMTH yJOTpHKCAa MpUKpemIseTcs ¢ HOMOINBIO OXHOH Oec-
1BeTHOH GazanbHOi KieTku (pusonaa). HUTH ynoTpHkca He BETBATCH M
COCTOAT M3 KOPOTKHX OAMHAKOBBIX KJIECTOK. B muTorasme KIETKH pacino-
JIOXKEHBl A0p0 M XpoMmarodop B BHIAEC HE3aMKHyTOro Koasua. bosluas
4acTh KJIETKM 3aHATA BaKyoJbl0 C KIETOYHBIM COKOM. Pa3MHOxaercs
YIOTPHUKC BETETATHBHBIM, OECIONBIM H NOJIOBBIM ITyTeM. HeThIpEXoKIyTH-
KOBBIE 300CIOpB!I (POPMUPYIOTCS BHYTPH KJIETOK YJIOTPHKCA, BBIXOJAT B
BOJY, [U1aBAIOT, 3aTEM NPHKPEIUIAIOTCA K [OABOAHBIM NPEAMETaM M HauyH-
HAIOT AENUThCA, POpMHpPYs HOBBIE HHTH. B pesynbsrare NnepBOro AeneHus
00pazyloTcs JBe pa3HOKaYeCTBEHHbIE KIETKU: 0JHa OecuBeTHas (pH30un),
Iapyras 3eneHas. Ilpu neneHuu nocneaHeid MpoUCXOJUT HapacTaHHE HHUTH
Tena BoAopocnd. IIpH MojOBOM pa3sMHOXKEHHMH B KIETKax 00pa3ylorcs
JBYXTYTHKOBbIE rameThl. [TonoBoii npouecc n3oramubii. Beiiias u3 mMate-
PHHCKOMN KIIETKH, FaMeThl CIMBAIOTCA B BOJE, 0Opa3ys 4eThIPEXKIyTHKO-
BYIO 3HIOTY, KOTOpas, IpOIUIaBaB ONpEACICHHOE BpeMs, oleBaeTcs 00o-
noukoid. [locne nepuona mnokos B 3Mrotre B pe3yibTaTe MEHOTHYECKOTO
neneHus GOpMHUPYIOTCS 4 raluIONIHbIE 300CTIOPBI, KOTOPHIE NIOCIE BbIX0OAA
B BOJly IpPOpAcTaioT B HOBbIE HUTH. TakuM 0Opa3om, OONBIIYIO YacTh KH3-
HEHHOTO LIMKJIA YJOTPHKC NPOBOAHUT B IAIUIOMIHOM COCTOSIHHHM, JUILUIOMI-
Ha y HEro TOJIBKO 3UroTa.

Jpyras MHpOKO pacnpoCTpaHeHHas 3elieHass HUTYaTas BOJOPOCIb —
chupozupa o6pa3yeT CKOILICHHUS 3€JIEHOMH THHBI B IPECHBIX Bogoemax. Hu-
TH €€ HE BETBATCA, COCTOAT H3 KPYNHBIX LIIIHHAPUYECKUX KIETOK, OAEThIX
LE/UTION03HOH 0000YKkoH M cnu3blo. B ueHTpe KiIeTkd pacnonoxeHna
KpYTIHas BaKyoJIb C KJIETOYHbIM COKOM, B KOTOPOH Ha LIUTOILIA3MaTHye-
CKHX HHUTAX NOJABEIIEHO fAApo. XpoMaTro(op CHUPANBHO 3aKpYYCHHBIH.
B onHo#t kieTke MOryT OBITH HECKOJIBKO xpomaTtodopoB. PazMHoOxaeTcs
CIIMPOTHpa BEreTaTHBHBIM (TIpH pa3pbiBax HUTEH) M MOJOBBIM CIIOCOOOM.
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Ionceoli nponecc y conuporHpel NpOTEKAET MO THIY KOHWBtorauuu. IIpn
ITOM CIIMBAETCA COAEPKHMOE BETETATHBHEIX KJICTOK ABYX PAAOM DPAacric-
NOXeHHBIX HuTedt. OOpasylomatcd AHIUTOWAHAS IMroTa ofesactes obo-
MOYKAMH H MPEBPALIaETCH B 3HMYIOLUYIO CTaaHIo. BecHol sapo npetepne-
BAET MEHOTHYECKOE [IeMeHHe, TPH TalUIOHAHBIX sAPA OTMHPADT, H
BBHIPACTaeT TONBKO OAHA HOBAY ralUIOMAHAS HUTh CIIHPOTHPEL.

Boaopocin, KoTopble o0NTAINT B MOPAX, MOTYT ObITE OJHOKIETOU-
HBIMH, KOJIOHHAMLHBIMH 1 MHOroKIeTOUHEIMH. Hanbonee xpylHie Taino-
MBI HMeloT Oyphle, KpacHbIE H 3e/IeHBIe BOZOPOCHH. Byphie dodopociu AB-
RAOTCA MHOCOKIETOMHBIME OPTaHH3MAMH ¢ XKenTo-OYpoH OKpacKoH,
KoTopad ofycriobneHa HAMHIHeM SOIBIIOrO KONMYECTBA KEATHIX H OYpHIX
nurmentoB. Hanbonee rycreie 3apocon Oyprhie Bogopoci o0paszyioT Jo
TIyOHHEI 15 M, XOTa MOTYT 3aX0AHTE H A0 IMyOuHE 40-100 M. B cepepHbIX
¥ YMEPeHHBIX NIHPOTaX MPOH3PACTAST OIHA H3 CAMBIX PacNpOCTPAHEHHBIX
Oypbix Bogopocnei — NAMHHAPHA, WIH MOPCKAs KanmycTa, TalyloM KOTOpOH
MOMET AOCTHLATE B ATHHY 20 M. B ee TalloMe COAep®UTCS MHOTG AMHHO-
KHCIIOTH METHOHHMHA, HOA4, Y¥IIIEBOO0R, MUHCDATBHLIX BEINECTE H BHTAMM-
HOB, 1O COAEPKAHHIO KOTOPBIX OHA MOXET [IPEBOCXOJHTL MHOTHE OBOMIH H
KOpPMOBBIE TpaBbl. B #If3HEHHOM LHKIE TAMHHADHH NPOHCXOOHT HYepeao-
BaHHE GECIoNoro H MOAOBOre MOKOJEHAN. DTy BOROPOCIE KYNETHBHPYIOT
B CEBEPHBIX MOpax PoccHH u ctpanax HOro-BocTouHoH A3HH.

Kpacuvte 6odopocau, WM bazpsinky, B OCHOBHOM OOMTAalOT B MOpAX.
OHH HazbIBAIOTCA TAK H3-24 OKPACKH TAINOMA, KOTOPAs MEHSETCS B 3aBH-
CHMOCTH OT COOTHOWIEHHS MHTMEHTOB OT TEMHO-MATHHOBOIO, PO3OBOTO
Jo ronyGoBaTo-3eNEHOTO WM XENnToro upera. HanHuue kpacHoro mur-
MEHTA M03BOJIAET KPAcHBIM BOAOpOCAM o0HTaTh Ha OOMBLIMX riryduHax
(mo 200 m). 310 cambie rmy0OKOBOHBIE BOAOPOCTH. X MHOTOKIETOUHEIE
CIIOEBHINA HMEIOT BUL KPACHBBIX CIIOKHOPACCEUESHHBIX IUTACTHHOK, HHOTAA
KYCTHKOB, HAaIOMHHAIOLIMX KOpPa/vlbl, HO HEKOTOPLIE NPEACTABATEIH MO-
TYT COCTOATL M3 €MMHCTEEHHOH KI1eTKH Wi oOpasoBbnIBaTh KONOHHH. B
COCTAB KJIETOYHOH CTEHKM KPACHBIX BOAOpocHed MOMHMO LE/LIION03b]
BxOJUT arap. Muorue 6arpaHki cbeaoBGHEL

3navenne poaopocieil B MpUpoae M X03AHCTBE MHOTCOOpa3HO. Bo-
JMOPOCITH CTIOCOGHB] CHHTE3HPOBATE OPTaHMMECKHE BEWECTBA M3 HEopra-
HMYECKHX B npouecce gotocuuTe3a. B BOMHRIX JKoCHCTEMAax OHH YaHIe
BCETO BHIMONHAIOT PONE NMPOIYUEHTOB, TO €CTh HECYT Ty Xe GYHKLHIO, UTO
H 3elleHble PACTeHHA HA CYUIS. “ITO HAYATBHOES 3REHO B IEMAX [THTAHHA.
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B mpouecce ¢oTOCHHTE3a OHM BHIACIAIOT OONBIIOE KONHYECTBO KH-
ciopona. Kucnopon pactBopsieTcs B BOJE M HCHONB3YETCS AA JAbIXaHHA
JPYTUMHU OpraHM3MaMH.

3apociu BOAOPOCIEH CIyXaT MECTOM OOMTaHHs, YKPHITUA H Pa3MHO-
JKEHM MHOTHX JKMBOTHBIX, TO €CTb BOAOPOCTH (GOPMHUPYIOT pazHOOOpas-
HBI€ BOIHBIE GHOTOIIBL.

ITpu HacTyIUIEHHH OIarompUATHBIX BHEIUHUX YCIOBHH HEKOTODPHIE BO-
JOPOCIH CHOCOOHBI MacCOBO: pPa3MHOXKAThCS M BbI3HIBATh IIBETCHHE BOJBI.
3eneHoe 1BETEHHE BOIBI B KaHaBaXx, Jy)Kax M sMax 4Yalle Bcero obycioB-
JIEHO pPa3MHOXEHHEM 3BIJICHOBLIX Bogopocieil. bonpmoit ypoH pribonos-
CTBY HAaHOCST KpPAacHBIE NPHIMBbHI — LBETEHHE MOpEH, BBI3BAHHOE PALOM
MHKpPOCKOIIHYECKUX OJHOKIETOYHBIX BOmopocieil (OTCIofa Ha3sBaHHE —
KpacHoe mope). Bomopociu, BeI3BIBAIOIIHE «KPAacHbIE MPUIIHBLD», BhLIE-
JIAIOT BELECTBA, TOKCHYHBIE AJIS )KMBOTHBIX U YEJIOBEKA.

ITouBeHHBIE BONOPOCIH YYACTBYIOT B GOPMHUPOBAHUH CTPYKTYpPHI I10Y-
BBI, 00€CIIEYMBAIOT YACTHYHO €€ ILIOAOPOHE, HACHIIIAIOT MOYBY KUCIOPO-
JOM, IPUHHUMAIOT y4acTHe B (OPMHPOBAHHU PSANa TOPHBIX U OCAJOYHBIX
HOPOSI.

Boaopociu BCTYNAIOT B pa3IMYHBIE OTHOUICHHS C APYTHMH OpTraHH3-
MamH, HamnpHMep, SBISIOTCA BHYTPUKIETOYHBIMH CHMOHOHTaMH HEKOTO-
piX ©0ECHO3BOHOYHBIX (NMPOCTEHIIMX, TIYOOK, KHIIEYHOIIOJOCTHBIX).
C rpubamu BXOIAT B COCTaB JIMILAWHHUKOB — OCOOBIH THI CHMOHOTHYE-
CKHX OpraHu3MoB. BcrpeyaroTes n Bomopocau-napasuThl, B pa3HO# cTemne-
HH 3aBUCALINE B CBOEM IHTAHMK OT XO3fAMHA. Bomopocmn Moryr mapasu-
THPOBATh HA JPYTHX BOAOPOCIAX, HA BBICHIMX pACTEHUAX, HaA
6eCr103BOHOYHBIX XKUBOTHBIX.

Bonxopocnu niMpoxo ynoTpeOisioT B MUy (BHABI poxa nopdupa, ja-
MHHapus). P BUIOB YCIIEUIHO KyIbTHBHPYIOT.

KpacHsle BOTOPOCIH HCHOJB3YIOT UIs TonydeHus arapa. OH obnanaer
KENUPYIOIIUMH CBOHCTBAMH H HCIIONB3YeTCA IUIA H3TOTOBJIECHHS XKeJe,
nacTwikl, cyduie, psana KOHPET 1 APYrHX NPOAYKTOB, a B MUKPOOHOIOTHH
JUIs IPUTOTOBJICHHA CpeJl, HA KOTOPHIX BRIPAI[HBAIOTCS MHKPOOPTaHH3MEL.

Bypble BOIOpPOCIH — €IUHCTBEHHBIH MCTOYHUK IOJy4E€HUS aJbIHHA-
TOB — COCJMHECHUH AJIBTHHOBOW KHCIIOTHI, KOTOPHIC HCIIONB3YIOT B IHILE-
BOH ITPOMBILIUICHHOCTH.

HexoTopbie Bogopocnu (aMuHapHH, QyKychbl, aCKOQUILIYM) HCIIOIb-
3YI0T Ha KOPM CKOTY M LA [TOJy4eHus: yAOOpEeHHiA.
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Bogopocnn NpHMeHAIOTCA B MCANLMHE APH JIEYSHHN pana 3abolcBa-
Hu#. B mocnenHue roawl mpenapatel U3 BOAOPOCHEH MPUMEHSIOT 1A Bbl-
REOCHUSA PAJTHOHYKIHIOB.

HekoTopriC BoJopoCcTH HCNONL3YIOT B KauecTBE HHAHKATOPHHIX Opra-
HH3MOB )it OTIPEAENCHHS CTEINEHH SarpiasHeHHs Bogocmos. Henounsylor
HX H LJ1A OUHCTKH CTO4HBIX BOL.

MHorne BoAOpOCIH CIIY/KAT XOPOUIKMH MOISTEHEIMH O0BEKTAMH [T
HAYUHBIX MCCIIEN0BAHHI.

3ananua

BribepHTe 0JIHH BPABH.ILHLIH O0TEET,
1. Y Bojopocnei ne OniBaer

1) crebms

2) NHCTBEB

3) xopueit

4) HH cTebin, HH NHCTLEB, HM KopHel

2. Xpomartoop — 3T0

1) obosouka KIETKH BOAOPOCIH.

2) XnoponnacT BOAOPOCTH

3) oprad paMHOXKEHHUN BOJOPOCIH

4) nMCTORaA MIACTHHKA OypeIX BOAOpOCcHer
3. Boaopocny pasMHOKawTCA

1) BereratuBHO

2} 3oocnopamu

3) MOJOBEM OyTEM

4) pceMH NepeyuMcNeHHBIMH BRIIIE criocobaMH

4, Tonosoe pazMHOKEHHE HE ODHAPYIKCHO ¥

1} cnuporupsl 3) XnamMupOMOHAAL]
2) xnopciniet 4) naMHHApHH
5. Tlpy 6ecnonoM pa3MHONKEHHN XITaMHACMOHABL CHA oOpasyeT

1) oany 3cocnopy

2) [ecTs 300Cnop

3) BOceMsb 100CL0p

4) HeomnpedencHHoe GONBIIVE KOMUIECTBG 300L1IOP
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10.

11.

12.

13.

14,

X1aMHIOMOHAaJa pa3MHOXKAEeTCs IOJ0BBIM ITyTEM
1) B HebIarompUATHHIX YCIOBUAX

2) B ONaronpHATHBIX YCJIOBHAX

3) NOCTOSHHO, HE3aBHCHMO OT BHEIIHHX YCIOBHH
4) TONBKO B 1aOOPAaTOPHEIX YCIOBHAX

ITonoBo# npoliecc Ha3pIBaeTCS KOHbIOTAlMEN Y
1) ximamMHIOMOHAIBI 3) xunopemns
2) naMMHapHH 4) cnuporupsl

MHOroKJIeTOYHOM BOAOPOCILIO ABJIAETCS

1) xmamuaomonaaa 3) cnuporupa

2) xyopemna 4) nuHHyIapus
OZRHOKIETOYHOH BOJOPOCIBIO SBIAETCS

1) nmamuHapus 3) xu1aMHIOMOHaza
2) dyxyc 4) cnupormupa

K HUTYaTBIM BOJIOPOCIIAM HE OTHOCHTCH

1) ymotpukc 3) xknanodopa

2) maMuHapus 4) cnuporupa

Xopo¢hw1 B KIETKax CIIUPOTHPHI PACHONOXKEH B
1) MHOroYHCNEeHHBIX IUTaCTHIAX

2) 1wapoBMOHOM Xpomarodope

3) IneHTOYHOM XpomaTodope

4) muronna3sMe B paCTBOPEHHOM BHJIE

XpoMartoop B BUAE HE3AMKHYTOTO KOJIbIIa HMEET
1) xymamupomoHana 3) xnopemna
2) cmouporupa 4) ynorpukc

Pusounsl Bogopocinei ciyxar nis
1) npixaHus

2) BEreTaTMBHOI'O Pa3MHOKEHHU
3) npukpemieHus k cydcTpary

4) ¢doTocunTe3a

K orzeny 6ypsix Bogopocieit OTHOCHTCA
1) xnaMumOMOHana
2) naMuHapus
3) xjopemna
4) cnuporupa
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15.

16.

17.

18.

19,

20.

Ilo Tury NHTaHKUA BOACPOCITH, KAK NPABMIO, OTHOCHTCH K

1) canpoduTam
2) napajuram

BuiGepnTe TP NpaBHILHEIX OTBETA.

3)
4)

K HUTHaTEIM BOAOPOCISAM OTHOCHTCA

1) aecmoroxkyc
2) xXNaMEIOMOHAIA
3) xnopemwna

4)
5)
6)

XEMOCHHTETHKAM
(hOTOCHHTETHKAM

CIHpor#pa
YIIOTPHKC
knaaodopa

MuoroxneTounoi 3e1eH0H BOAOPOCIEIO ABIAETCA

1) xpamMugoMoHana
2) xnopenna
3) ynotpuxe

4)
)
6)

CIIHporupa
xnaaodopa
TaMUHApUs

B xnerxax BOI[OpOCJ'lCﬁ MOTyT COOCPAKATRECA CIICTYIOUIHE ITHIMEHTBI

1) remornofuu
2) reMoOuHaHHH
3) xnopoduan

4)
5)
6)

YacTaMK TAUIOMa MOKET AENHTLCA

1) xnaMHOoMoHana
2) xnopenna

3) DHHAYIApHA
Xnopouu copepxut
1) nmaMunapus

2) dyxyc
3) ymoTpHKC

4
5)
6)

4)
3)
0)

KapOTHH
MHOTTI00HHA
OnnupyOnH

CIIHPOrHpa
YIOTPHKC
krapodopa

Xnopernia
aHgeILUHA
CITHPOTHPA

21. ¥eTaHOBHMTE COOTBETCTBHE MEKAY HAIBAHHEM BOJOPOCIH U THIIOM,
K KOTOPOMY OHA OTHOCHTCA.

Hazsanne ROJOPOCTH

Tan soaopocnei

1)
2)
3
4)
5)
6)

OECMOKOKKYC
knanodopa
NaMUHapHA

pyxyc
nHeroaeiipa

nopdgupa

A) KpacHBIE BOIOPOCITH
B) 3zeneHsle BOAOPOCIH
B) 6yphle BOAOPOCIH
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Knro4un K 3agaHnaM

Nt sonpoca 1123 )|4|5 6 7 8 9 10
OTBeT 41214123 1 4 3 3 2
Nepompoca | 11 |12 (13 |14 | 15| 16 17 18 19 [ 20
OTBET 31413 |2 |4 |456(345[234]|4,56(34,6
3ananue 21
1 2 3 4 5 6
B B B B B A

MxH. Ilanopornukoobpa3ubie

Mxu. 3esensie MxH. CTpoeHHE H PASMHOKEHHE KYKYWIKHHA
asHa. Mox cdaraym, 0co0eHHOCTH CTPOEHHA,
QbpazoranHe Topda H €I0 JHAYCHHE

MoxoBHIHBIE — BEYHORENEHbIE, MHOTONETHHE pacTeHuA. CoBpemen-
Has quiopa MOXOBHJIHEIX HacuuTeBacT okosio 25 000 sHaos. Teno Moxo-
BMJHEIX TipeficTapaser coboi mmbo ¢noesulle, TpHkaToe K cybcTpaty,
mu6o crefent ¢ TUCTBAMM. ¥ MXOB KOpHEH HET, €CTh TOJBKG PH3GHIEL
BEIMOIHAKOUINE PONIE KopHeH. ¥ mxoB cnafo BeIpOKEHE! MPOBOJALUHE, 34-
MacaloNe H MEXaHHIECKHE TKAHH.

QOTOCHHTEZUPYIOMSE TENO MOXOBIIHEIX IpeacTaBnsieT coboil ramero-
tur. Ha ramerodure pasBHBAOTCA MYXCKHE (AHTCPHONM) U KEHCKHE (ap-
XErOHHH) NONOBLIE OpraHbl. B anTepMAHAX oDpazyloTcd IBYKTYTHKOBEIE
CIepMaTO30HIbL, @ B apXeroHHAX -— KpYIHBIE sAnekneTd. [Ipy noMowmn
BOJHI (B CBIPYHO MOTOAY) CHEPMATO30HIB BEIXOIAT H3 aHTEPHANER, H OfHH
H3 HUX TIPOHHKAET B apXEroHHH M OIUIOACTROPSAET AHAueKncTEy. H3 3urorsi
BEIpacTacT cnopogmr — Gecnonoe nokonexre, CnopodyT npeacTasieH ko-
poboykoit, cuaseil Ha Hoxke. B kopobouke obpazyryres criopsl.

Ilpn npopacTanuu criopsl GOPMHPYCTCA NMPOTOHEMA -— TOHKAA pas-
BCTRIICHHAA HUTh. Ha mpoToncMe o0pasyloTea MouKH, KOTOPLIC AAKT Ha-
Jajyo HOBBIM TameroduTaM. I'ametodmTsl cnocofHbl K BETETATHBHOMY
PASMHAOMEHHIO.

Bo BIaxHLIX, 38T€HEHHBIX MecTax H Ha 0ON0TaX NpOHIpacTacT Ky-
KYIIKHH JIeH, 3eneHble cTebny koToporo ofpasyrT noaymeukd. Kykym-
KHH JIeH — pacTeHHe ABYJOMHOE: Ha BEpPXYyIKe OAHHX cTebueli pa3BuBa-
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I0TCSl apXETOHHH, 4 Ha JpYruX — aHtepuauH. OTUIOXOTBOPEHHE IPOHCXO-
OMT ¢ noMoukio Boael. Ilocie OmIog0TBOpEHHsS Ha SKEHCKOM PacTE€HHH
pa3sBUBAETCA CNOPOGHUT — KOpoGouKa Ha HokKe. CopodHT KenToBaToro
LBeT4a, HE CIMOCOOEH K (OTOCHHTE3y M INHTAETCS 3a CYeT ramerodura.
B xopo6ouke co3peBarOT CHOPEI, U3 KOTOPBIX MOC/E IPOpacTaHud obpasy-
€TCs HHMTYaTad npoToHeMa. Ha mporoHeme pa3BMBalOTCA MOYKH, a H3
HHMX — HOBBIC 3€JIEHBIE FAMETO(UTHI.

CdarHoBble MXH IIUPOKO PAacIpOCTPaHEHBI B YMEPEHHBIX H XOJIOA-
HBIX mWMpoTax. OHKH 00pa3yloT CIUIOIIHOH MOKPOB Ha 60JI0Tax M BO BlIaX-
HBIX JIecax.

Crebnu y carHyMa npsMOCTOSYHE, JIUCTbSl PACIIONOKEHBI MyTOBYA-
TO, cTe6€eIb BETBUTCS, BETBH HECYT JIMCThA. JIMCThA OJHOC/IONHBIE, COCTO-
AT U3 KJIETOK JBYX THUIIOB — JXHMBBIX 3€JI€HBIX, KOTOPBIE COAEPKAT XJIOPO-
maactel, U OGecuBeTHBIX MepTBBIX. OOOJOYKM MEPTBBHIX KJIETOK HMMEKT
KPYTIHbIE OTBEPCTHSA, Yepe3 KOTOphlE€ B HHUX IPOHHKAET BOJA, IO3TOMY
carHyM HakarIMBaeT BOAY.

CoarayM — pacTeHHE OJHOIOMHOE: Ha onHOM crebiie obOpasyroTcs
apXeroHud ¥ aHTepuaud. OIIOJOTBOPEHHE MPOHUCXOOHUT C NMOMOILBIO BO-
Abl, IO KOTOPOH CIIEpMAaTO30MJ NOAIUIBIBAET K siuekneTke. M3 3Urors
¢bopmupyercsa ciopodut. O npeacraBiaseT coboit KOpoOOUKY Ha HOXKe.
Cnopodur — HedoTOCHHTE3UpYyIOLIEE NOKOJIEHHE, OH ITHTAeTCA 3a CYET
3eneHoro raMmeropura. B kopobouke co3peBaiot ciopbl. OHH BBICHITAIOTCA
H PaclpoCTPaHAIOTCA C IOMOILI0 BETPA WU BOABI. Y3 crophl popacTaer
NpOTOHEMA, Ha KOTOPOi pa3BUBarOTCA CTE6/IM raMeTodHTa.

CodarHyM He UMeeT pHU30MIOB, OH BIMTHIBAET BOAY BCEH MOBEPXHO-
cThi0 Tena. HmxHsas yacTh crebns chariyma norpyxkeHa B BOAY M IOCTe-
neHHo oTMHupaeT. OTMeplnHe 4acTH cTebid OMyCKalTCsA Ha JHO BOJOEMA,
rje MEMJICHHO pa3jaraloTcs mpakTHyecku 6e3 gocTyma kuciaopona. B pe-
3yabTaTe obpasyercs Topd. [Ipornecc TopgoobpaszoBaHHs NpOTEKAET OUEHB
MeieHHO — 1 cM 3a 10 net. Cdaraym comepx uT kapOOIOBYIO KUCIIOTY,
obyiafaroniyto GaKTepULHAHBIMH CBOWCTBAMH, MO3TOMY B TOPGSAHBIX OT-
JIOXKEHHAX XOPOIIO COXPaHSIOTCH OCTAaHKH KUBOTHBIX M PACTEHHIA.

Topd — ueHHoe ymoOpeHHe, TakXkKe HCHONb3YeTCd B XUMHMYECKOH
MPOMBILLIEHHOCTH KaK ChIPb€ [JIA MOJIYYEHHS JIAKOB, KPACOK, IJ1aCTMAcC,
METHIIOBOTO CIIMPTa, KapOOIOBOH KUCIOTHI M B KAU€CTBE TOIMIMBA.

3HaueHHE MXOB B IIPUPOJIE B OCHOBHOM CBSI3aHO CO C()arHOBBIMHM MXa-
MM, BBI3BIBAIOLIUMH ObICTpOE 3ab0naynBaHue U TopdhoobpazoBaHue.
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Nanopornuku, xBouH, NaayHbl. CTpoeHHE H PAIMHOKEHHE

Hacuutrigaetca okono 12 000 BHAOB COBPEMEHHHIX MAIOPOTHHKOR.
TpubaH3nTENRHO ABE TPCTH BHAOB MIPOM3PACTAXOT B TPOIMKAX, 3 OCTABLIAA-
€A TPETh — B YMEPEHHBIX 30HaX.

ITanopoTHHKH YMEPERHBIX IIHPOT — MHOTOJIETHHE TPABAHWCTEIE Pac-
TEHHA, B TPOTIHYECKHX JIecax BCTPEYaKTCA ApeBOBHIHEBE thopmbl. Hemro-
TOYHCNIEHHEIE BUJIEL {CANTIBEHHMA} OOHTAIOT B BOAE.

CroopodWThl MANOPOTHUKOB HMEKOT TOACTRIE, MOUIHBIE KOPHEBHLIA, HA
KOTOPBIX K&EABIH rof ofpasytoTcea po3eTKM MHeTheR, TIpHaaTovHBIE KOPHH
OTXOZSAT OT KOPHEBMIL Y OCHOBAHHI NHCTReB. Ha kpynHBIX TvcTRX (Bakisx)
HMEIOTCA MENKHE NUCTOMKH, KOTOPRIC BBIMOMHAIOT (BOTOCHHTEZHPYIOLIYIO M
cnopoHocHYI0 GyHKIMK. CHOpaHrii pacionaraloTes Ha HIDKHEH CTOpOHE
JHCThEB M COOpaHbI B KYYKM, QJETBIE CHICLMANGHRIM NOKPLIBILLEM. T2
CTPYKTYpd HaskIBaeTCA copycoM. T1oCne COIPERAHNA CNOPHI PACCEHBAIOTCH H
NPH MOTIAJAHKME B ONAroNpHATHEIE YC/IOBHA TIPOPACTAIOT B 3aPOCTOK — TaMe-
TOHHT. 3apOCTOK — MHKPOCKOIMYCCKOE 3E/IEHOE PAacTeHHe cepilleBHAIHOH
thopmel. C HIDKHEH CTOPOHEI 38pPOCTKA PaIBHBAIOTCA OeclBETHLIC PH3IOMAL,
BhOnHAOLIKE GyHKiMo kopreil. Tam e obpazyrotes weHckue (apxero-
HHH) H MYJKCKHE (aHTEpHINU) MMOTOBLIE OPraHEL, B KOTOPBIX CO3PEBAOT M10JI0-
Bhie KIETKH. Jln9 nepeaBixeHMA cnepMaTo3onaa K AHLEKIETKE HeoOXomHMa
gofa. Ilocae OmIonOTBOPEHMA M3 3HIOTH Pa3BHMBACTCA 2apPOABIL, KOTOPHLUA
MepBoE BPEMA CYILECTBYET 34 CHET NHTATCIBHBIX BELIECTE 3APOCTKA. 3apo-
ABIT KMECT CNCUHATILHYIO HOMKY C TIPHCOCKOH, C TTOMOILILIO KOTOPO# OH [10-
TpebiisieT OPraHHMECKHE BEIUECTBA M3 3apocTka, H HeGonewod muceT. Yepes
HEKOTOPOC BPEMA 3APOCTOK OTMUPAET, H MOIOAOH cnopoduT nepexouT K
CaMOCTOATETLHOMY CYLLEC TBOBAHHED.

B nacTosniee BpeMA XBOLIEBHIMLIE NIPENCTaBNEHE OOHHM POIOM, KO-
TOpHI BEUNIOYaET okolo 30 BHMAOB MHOTONETHHX TPABAHHCTHIX PACTEHHH, U3
HHX |7 BeTpeyaoTea B Hamed dnope.

XBOUM MPOH3PACTAKT BO BARKHBIX HIH 3abomoueHHbIX MecTax, Haa-
ICMHBIC ﬂOGeFH MMERT WIEHHCTHC credin ¢ MYTOBYATO OTXOUALLHMH OT
y3108 BeTBAMH. JIHCTBA MCITKHe, 4YeUIyCBHUHBIC, cODpaHBl B yaNax MyTOB-
KamMu. B KneTkax KoMkl ¢TeOneH H NHCTHER OTKIAABIBAIOTCA KPHCTAILIBI
KPEMHE3EMa, [IO3TOMY TEJIO XBOUIEH DUSHb KECTKOE.

Hansemnuele nober xeoma exeroato GopMHPYIOTCH H3 MOUEK KOpHE-
Bra, OT KOPHEBHILA OTXOIAT NPHAATOUHBIE KOPHH.

¥ xBowa Apa THNa noberos. Panueld BecHoH pa3BHBAKOTCA BECCHHME
nofern. OHM CBCTII0-KODHYHEBOTO UBETA, HC(pOTOCHHTEMpYIoNHE, B yr-
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nax nofera pacrnoNarajOTCA IUICHYATHIE KOPHUHEBHIE JHCTOSKH, 00pazyio-
HIMEe MYTOBKY, KOTOpas oxBaTbleaer crebelib. Ha koHLax Beceinsux noderop
(GOPMHPYIOTCH CIIOPOHOCHEIE KOMOCKH. Tlocne co3peBanus ¢noph! BeiChITa-
I0TCS M OPOPAcTaloT B 3apocToK (rametoduT). 3apocTku y Xpomel 3eneHbIe,
ceoboaHoKuBYILME. [aMeToduiIe!l HEeAOI'OBEYHBL, MOrYT OBITh OJHONONBI-
MH WIH 0GOSMONLIMHE, HA HHX PAIBMBAIOTCH HEHCKHE M MYMCKHE MONOBbIE
oprassl. [ crnonoTeopeHna HeoDXOOHMA BOJla — CTISPMATO30HI TUTABAST
W JocTuraer aiuewierkd. [locne onnofoTEOPEHHS W3 3HTOTHl PA3BHBAETCH
3apofeIl. 3APOIBII HEKCTOPOE BPEMA CBS3aH ¢ raMeroduToM, a 3aTeMm
MpOPACTacT B CopoduT.

[Mocne oTMupata BeceHHMX NOOErOB HA KOPHEBHLIE PAIBHBAIOTCA JIET-
HHE, (POTOCHHTEINPYIOUIHE NOOCTH.

CospeMennan duiopa HacuuThBaeT Okoao 1000 BHOOB IUIAYHOB!
400 eunoB orsocaTes K poay [lnayH 1 oxkono 700 Bunor k pony Cenarnnena,
KOTOPBIE ODHTAIOT B OCHOBHOM B TPOIMKaX H CyOTpOmMkax. Tpormueckie BH-
JIBI, TNABHBIM 00PA30M IMM(HTEL, [UIAYHBI YMEPEHHBIX LIMPOT — BCHHAO3EIC-
HEIC PACTEHHA, 0OPA3YIOLIME KOBPLI HA NOYBE 0] NOKPOBOM XBOHHOTO JIECa.

CnopodHT IitayHa HMeeT BETBALLCECH NIOA3CMHOE KOPHEBHIIE, OT KOTO-
POro OTXOAAT HAAEMHBIC nofern W ipHaatouHele kopau. Hewryesnmunie
MHCTBEA [NAYHA PacnojIaraloTea cnupaideHe Ha nederax. Crefnm mwiayna
CTENATCA MO 3€MAE, OT HUX BBEPX OTXOIAT BEPTHKANLHBIE NOBErH, HEKOTO-
PBIE H3 HHX 3aKAHYMBAIOTCA CIICPOHOCHBIMU KOIOCKAMH.

IMocne mpopacTaHHs COOPLI IUIAYHA JAKOT Hauano o0oenonsM raMero-
dwram. TamerodmrTel — HedOTOCHHTEIUPYIOUINE PACTEHHA, KOTOPBIE pas-
BHBAIOTCA MO/ 3eMIeH B CHMOHO3¢ ¢ NOYBCHHBEIMH rpHOaMu. Jaa omnono-
TBOPEHHA HeOOXOAHMA BOJA — (10 Helt JBYKTYTHKOBHIH CIIEpPMaTO30HI
AocruraeT giineknerky. [focne onnogoTBOpeHU H3 IHTOTH pa3BHUBaeTCA 3a-
ponsim. OH HEKOTOPOE BPeMd CYLIECTBYET, MPUKPEITHBLIHCE K raMeTohHTY.
3aTeM raMeToQHT OTMHPAET, ¥ M3 3APOALIILA PA3BUBACTCA CAMOCTCATENEHOE
pacTeHHe — CIOpOPHT.

Pomtb manoporHnkooOpasHeIX B NPHPOAC U B XO3AHCTBEHHOH JEATENLHO-
CTH YeJOBEKA B OCHOBHOM CBA3aHA C 3alleKaMi KAMEHHOTe YT, o0pasopaH-
HBIMH APEBHUMH NANOPOTHHKOOOPAIHLIMH B KAMEHHOYTOMBHOM MEPHOAS Ma-
neo30d. CospeMeHHLIE TAMOPOTHHKOOOpaiHbIE HCIIONB3YIOT B MEAHIIHHE
(HanpHMep, LHTOBHNK MYKCKUI MPUMEHSIOT KK [TIHCTOTOHAOE CPEncTso), B
KayecTse JEKOPATHEHBIX PACTEHHH, B AKBapHyMax M BOJOEMax {calbBHHHI,
azo/ula KaponmuHcKad). Hekoropele BHAB 230Ul MCIIONB3YIOT KaK 3e/eH0E
yooGpenue, oforamatoinee MouBy a30TOM. XBOINH YacTe OLIBRIOT 3IOCT-
HBIMH COPHAKAMH; CpeJ HHX BCTPEYAOTCA H ANOBHTHIE BHALL
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3ananun

BoifiepHTe 0HH NPpaBHILHBINH OTBET.

K MOXOBHIOHEIM OTHOCHTCA

1} namuuapua 3} cdaraym

2} oneHuit Mox 4) nexanopa

¥ Moxeo0pazHeIX OTCYTCTRYIOT

1} crebmu 3} nucTes

2) OpHH 4} pulonasl

Cnopel ¥ MXOB CO3PEBAIOT B

1) copycax Ha HIDKHEH CTOPOHE JHCTa

2) xopoboukax

3) umurkax

4) COOPOHOCHBIX KONOCKaX

SfiuexneTka y KYKYIIKHHA NbHA CO3PEBAET

1) Ha HHKHEH CTOpOHE NHCTLEB XKEHCKOTO PACTEHHA

2) HA BEPXYIIKE KEHCKOrO PacTEeHHS

3) ¥ OCHOBAHUA PUIOMAOB KCHCKOIO PACTEHHUA

4) Ha 3apocTKe

M3 criops! KYKYIUKMHA ThHA BO BIKHOH OouBe ofpasyeTcea
1) nporonema 3} cHopoHOCHKIH Koloco
2) 3apocToK 4) 3urota

H3 3uroTel ¥ MXOB Pa3BHBAaeTCA

1) xopobouxa Ha HoXKe 3) MyXckoe pacTeHHE
?) 3apocToK 4} KEHCKOE pacTeHHE

B o6pazopanus Topia npUHANMAET YIACTHE

1) acnaparyc 3} charayM

2) dvxye 4) namMuHapHa
JucTes NAMTOPOTHHKOR HA3EIBAIOTCS

1) Bafiu 3) cTpobuns
2) copychl 4) KOHHIUM

[TanopoTHHK-OPJIAK UBETET

1) pa3Bromy 3) oauH pa3 B XKH3IHH
2) pazm3rom 4) HHKOTHA



10.

11.

12.

13.

14.

15.

16.

17.
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CKOILIeHHS CIIOPAHTHEB Y MAllOPOTHHKOB HMEIOTCS Ha

1))
2)

BEPXHEH CTOPOHE JIHCThEB 3) Bepxy1kax noGeros
HH)KHEH CTOPOHE JINCThEB 4) OCHOBAHHIX KOPHEBHLI

N3 ciops! nanopoTHHKa pa3BUBaeTCs

1)
2)

3apOCTOK 3) crebens
KOpHEBHUILE 4) nepBblil THCT

JIncTbs y XBoIlIEH pacnon0oXKeHb

1))
2)

MYTOBYATO 3) cympoTHBHO
oo4epeIHo 4) nHCTBS OTCYTCTBYIOT

Criops! y XBOLIEH CO3pEBaIOT

1)
2)
3)
4)

Ha 3apOCTKax

B KOJIOCKaX Ha BepXyIlKax noberon
Ha MOBEPXHOCTH JINCTHEB

CHOPBI OTCYTCTBYIOT

JIncTbs COBMEINAIOT (DYHKUMH CIIOPOHOLIEHHS U GOTOCHHTE3a Y

1)
2)

MXOB 3) xBowei
NaropoTHUKOB 4) nnayHoB

'amerodut npeobnazaer y

1)
2)

MXOB 3) xBoulei
MallOpOTHUKOB 4) nnayHoB

BriGepuTe TpH NpaBHILHBLIX OTBETA.

3apocTok npexacTaBiser coboi

1)
2)
3)
4)
5)
6)

00pa3oBaHHUe, Pa3BHBAIOILCECS U3 CIOPBI
MECTO, Iie CO3PEBAIOT CIIEPMATO30U /B

MECTO, IIe CO3PEBAIOT AHIEKIETKH

6ecnonioe nokosexue (cnopohur)

TOHKYIO 3€/ICHYI0 HUTh C IOYKaMH
He()OTOCHHTE3UPYIOLYIO KOPOOOUKY Ha HOXKKE

K NManoOpOTHUKOBHAHBIM OTHOCSTCS

D
2)
3)

KYKYILKHH JIEH 4) cdaruym
IIMTOBHUK MYXCKOH 5) srenb
KOYEABDKHHK HKEHCKHI 6) canpBUHMA



18.

Coarnym ne uMeer

1} nucreer 4) crebneit

2) pH3OUIOB 5) wopHed

3) uBetkos 6) BCTCTATHMEHEBIX OPraHOB
19.  Toph HCNONBEIYIOT WA MONYICHHA

1) anerHHOBOH KNCIOTH] 4) Opoma

2) kap6GonoBOil KHCIOTHE $) MEeTUNoBOro CrHpTa

3) #oga 6) 3ITHROBOTOC CIIHPTA
20. Topd HCmOABIYIOT KaK

1) ynoGpeHue

2) TOmIHBO

3) nexapcieo
4) KopM CKOTY

5) GuaBTp ANA QUHMCTKH CTOMHBIX BOJ
6) Chipbe L8 XEMHYECKOH MPOMBINUICHHOCTH

21, ¥VeraHoBHTE COOTBETCTBHC MedAY Ha3BaHHEM pPACTEHHA H OTIe-
J10M, K KOTOPOMY OHO OTHOCHTCA.

HaspaHHe pacTeHdA

OTtaen

2) cidaruym

5) azomna

1) cansBHHMA

3) agMaHTYM
4) JHCTBCHHHK

6) Hedponenuc

A) MOXOBHIHBIE
B) nanopOTHHKOBHAHEIE

Knwoun K 3aJanusM

Ne poupoca 11213 |4/|5 6 7 8 9 10
OTBeT 3 2 2 1 1 3 1 4 2
Nepompoea [ 11 |12 |13 ;14 | 15| 16 17 18 19 | 20
OTBET 1 1|22 |1 |1,23(236(235(256](1.26
Japanne 21
1 2 3 4 5 6
b A B b b B
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TonocemMenunie

Crpoenne H pasMHOMKEHHE TOJT0CEMEHHBIX HA IPHMepe
COCHBI H ean, Pacnpocrpanenre XBoHHBIX, HX 3HAYECHHE
B IPHPOJAE, B HAPOAHOM X03AHCTBeE

Toi0ceMenHble — 3TO BEUHOIENEHBIC AEPERLA, POKE THAHEl HIH KYC-
TAPHHKH, TPABAHUCTbIE POPMBI OTCYTCTBYIOT. Y I'OJIOCEMEHHBIX CEMATIOY-
KH pacloNOXCHE OTKpeITO. B coBpemenHodi dnope waubonee Ooraro
MpEACTABNEH [OIKIACE XBOMHBIX, KOTOPEIH HacyHIbIBaeT okoyo 600 Bu-
IOoB pacteHuii, QOuu 00pazytoT neca B cepephoil wacTH Eepasun n Cepep-
HOH AMEpHKE,

XRoHHBIE — 3T0O AepEBbA H KYCTAPHHKY. JIHCTES ¥ XBOHHBIX HTTIOBHA-
HBIE, MHOTONETHHE. BONBWMHCTBO pacTeHHH BEYHOIENEHBIE, €CTh JIHCTO-
nazHele (MMCTBEHHHUA). PacreHus, xak npasuno, oaxHonomusie. CocHa
O0LIKHOBEHHAM — 3TO neperD, Jocturaromee 30 M Buicothl. Ha koHuax
BeTRei PacronaraloTcd MOUKH, KOTOpsIE DAI0T HAYAI0 HOBbIM noberam, Tlo-
OCrM y COCHBL IBYX THIIOB: YIJIHHEHHBIE W yKopoueHHBle. Ha ynnHHeHHBIX
noferax HAXOJIATCA KOPHYHEBAThIE YeUIyHYAThIE JIUCTRA, W3 NA3yX KOTOPRIX
pa3BHBAIOTCA YKOpoUucHHBle Moberw. Kaxaslfl ykopoueHHBIH Mober Hecer
IOBA JIHCTA — XBOMHBL XBOHHH XHUBYT 0T 1,5 Ao 2 ZeT, 4 3aTeM Onazaior
BMecTe ¢ NoberoM, XBOHHLI IOKPHITEL TONCTOH KYTHKYIOH, ¥ HHX BCEro aBa
HEBETRALIMXCA COCYIHCTBIX MYYKA H HEMHOIO YCTbHL, KOTOPHIE HAXOAATCH
B YTIYONEHHHM, MO3TOMY COCHA 3KOHOMHO Mcnapser sofy. (OcobeHHOCTH
CTPOSHHA JIHCTHER MO3BOJRIOT COCHE OOUTATE B OTHOCHTENBHO 3ACYLINHBRIX
MECTaX M MEepeHOCUTH IHAYHTENLHOS NepeoxnaieHue. HenmpuxXoTIHBOCTE
COCHEI TaloKe 00BACHACTCS CTPOCHHEM e KOPHEBOH cHeTembl. CocHa uMeeT
CTEPKHEBYIO KOPHEBYID CHCTeMY. | T4BHEIA KOpeHb NPOHHKAET IMyOOKO B
MOYBY H JOCTaBNAeT Body pacTteHMio. [lpu mpouspacTaHud Ha 3eI0yqmX
no4eax {NecKu) y cOCHBl MOWIHO pa3BuBalOTcAa OOKOBBIE KOPHH, KOTOPBIE
YACPKHBAIOT pacTenne B rpyare. CoCHa CBeTONHOHBA, MOMKET PacTH Ha
OeIHLIX MOUBAX M ke HAa DomoTax U Ha ckanax. Toncras npofka cTBOIA
Ma380.19€T COCHE MEPCHOCHTE HE OYEHE CHIILHBIE TTOAADEL

BecHoil y ocHoRaHKa Moaoasix nobcroe obpasylorea sKelnTo-3el1eHbIe
MYKCKHE WHITK, B Myxcknx wmmkax GopMUpyIOTeS NMHBLEREIE 3€PHA,
COCTOAMKE M3 ABYX KIETOK: BETETATHBHOM W reHepaTHBHOH. [eHepaTuB-
Had KIIETKA ASAUTCH Ha ABE MYXKCKHE rameThl — crepmui, Tlsuikna pas-
HOCUTCA BETPOM.
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XKenckne mumxku coGpansl no 1-3 Ha KOHIAX MOJOABIX NIOOEroB.
Kaxpas mmiika npeactaBnser co6oH oCh, OT KOTOPOH OTXOIAT 4EIIyH
JIBYX THMIIOB: OecIUlofHble U cemeHHble. Ha kaioil ceMeHHOH delrye ¢
BHYTpEHHEH CTOpOHBI (opMUpyeTCs [0 [Ba ceMa3ayaTka. B uenrpe cems-
3ayaTKa Pa3BUBAETCA DHAOCIEPM, KOTOPBIH NPEACTaBIAET COO0H XKEHCKMI
rameTouT. DHAOCIIEPM Pa3BUBAETCS H3 MEracnophl, B €ro TKaHH obpa3sy-
I0TCS JBa apXCTOHHA.

ITeutba TIEPEHOCHTCS BETPOM K IBUIBIEBXOAY cemsa3adaTka. H3
NBUIBLIEBXOA BBIAEIACTCA KiIeHKas MHUAKOCTh, IIPH MOACHIXaHHH KOTOPOH
NBUIBLA BTATHBAECTCS BHYTPh ceMs3adaTka. Mex/1y ONblIEHHEM M OIJIOZO-
TBOPEHHEM MPOXOAUT OKOJIO roja. IIbUIbLIEBOE 3€PHO NMPOPACTAET B NbUIb-
HEBYI0 TpyOKy, KOTOpas JOCTUraeT apXeroHus. B koHIe NbLIbLEBOH TpPyO-
KM Haxo#drca nBa cnepMusi. OQMH M3 HHX CIHMBaeTCA C AHICKIETKOH
OJHOTO M3 apXeroHues, a Apyroi morubaer. U3 oOpa3zoBaBLIeHCS 3UTOTHI
Pa3BUBAETCA 3aPO/IBILL.

3apoJpblll COCTOMT M3 MOYEYKH, KOpellKa, cTebenbka M HECKONbKHX
(o1 5 mo 12) cemanone#. [locne omwiog0TBOPEHUS CEMA3aUaTOK NpeBpaia-
etcs B ceMs. CeMs COCTOMT U3 CEMEHHOH KOXYpBI, 0Opasyromeics U3 mno-
KpPOBOB CEeMsA3a4yaTKa, FalUIOWAHOrO >KEHCKOrO0 3HAOCIEpPMa M 3apojbILia.
ITocne co3peBaHUS CEMSH CEMEHHBIE YEIIYHKM IUHIIEK PacKpbhIBAlOTCA H
CEMeHa BBICHINAIOTCS; 3TO MPOMCXOAHT B KOoHUE 3uMbl. CeMeHa COCHBI
HMEIOT NPO3PaYHOE KPBUILIIIKO H PACIIPOCTPAHSIFOTCH BETPOM.

Eme oauH BXHBIH NpeACTaBUTENb IONOCEMEHHBIX — 3T0 ejb. OHa
TEHEBBIHOC/IMBA, pacTeT Ha Oorathix nmoysax. Eab MoXeT pacTH IOA MoJo-
TOM COCHBL. Y €M NMOBEPXHOCTHAsi KOPHEBas CHCTEMA, XBOS CYIIECTBYET
6-8 isiet, npoOka TOHKasl, MO3TOMY €1b HE NMEPEHOCHT JJaK€ HECHIbHBIC
noxxapel. KopHeBble CHCTEMBI COCHBI M €M 06pa3yoT cuMOHo3 ¢ rudamMu
rpHOHHIL — MHKODH3HI.

JlpyrHe NpeACTaBUTENHN TOIOCEMEHHBIX — 3TO MHXTA, JTHCTBCHHHMIA,
MOXOKEBEIILHHK, CEKBOH (CaMoe BRICOKOE AEPEBO HA 3eMIIE — €ro BBICOTa
MoxeT Jocturate 120 M) u ap. Cpeau roloceMeHHBIX €CTb U «IOJITO0XKH-
TEJIN»: COCHAa OCTHCTasA, KoTopas mpouspactaeT B KamudopHHH, MOxeT
KUTE 10 5000 ner.

3HaueHHE TOJOCEMEHHBIX B GHOLIEHO3aX OTPOMHO, TaK KaK OHH SBIS-
10Tcs Jecoobpasyomumu nopogamu. B CeBepHoM moiyluapuu Oosiblias
4acTh JIECOB — 3TO XBOMHBIE Jleca. | 0JJOCEMEHHBIE PACTEHHUS OAIOT ITHILY
JKHMBOTHBIM — JIOCH IHTAIOTCA MOJOABIMHU moberaMu COCHBI, 6€mKH, Kie-
CTBI — CEMEHAMH KEAPOBOH COCHBI H T. 1. JIpeBecHHa roJ0CEMEHHBIX HC-
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MOIL3YETCA HEI0BEKOM U1 pasHeIX Leneit: Kak TODNMBO, KAK CTPOUTENE-
HbIA MATEPHAN, KAK CBIPbE OJIA MONyUeHna OyMaru v T. 1.

Jaganus

BrifepHTe 01HH NPaBHILHBIH OTBET.
1, lonocemennsle pacTeHns npeacTaBasioT coboi
1) oTaex BLICINWX pacTCHHM
2) OTZET HHM3ILUMX pacTEeHHil
3) wmace
4) ceMeHcTRO

2. K ronoceMeHHBIM HE OTHQCHTCH

1) 1ym 3) OuxXTH

2) MOMOKEBENBHHKH 4) BepeckH
3. K BeuHO3eneHBIM xBOiiHbIM He OTHOCATCA

1) enn

2) COCHBI

3) Tcyrm

4) AMCTREHHHLUB

4, COCHBI MOTYT pacTH
1) na peckax
2) HacKamax
3) na ropdasnkax
4) B MODBIX W3 GEPETHCASHHBIX BLILE YCNOBNH

5. XROMHKH COCHbI ODBIKHOBEHHOA
1) CMEHATCA eXKeroHo
2) xuByr2 3roja
3) xuByT 5-7 ner
4) KHBYT B TE4EHHC BCEH MH3IHH PACTCHHS

6. KonuuecTso XBROMHOK ¢OCHBI OOBIKHOBEHHOH HA YKOPOYEHHBIX
noderax CoCTapIsAeT
1} oany
2) ase
3) yeTweipe
4) neonpegenenHoe HONBUIOE HHCIO
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10.

11.

12.

13.

14.

ITpu pa3sMHOXEHHH Y rOJIOCEMEHHBIX POUCXOAUT PAaCIPOCTPAHEHHE

1) nmomor 3) 3apocTkoB
2) ceMsH 4) cnop

KeHckue MIMIIKK Y COCHBI PACITOJIOKEHBI
1) y ocHOBaHUA MONOIBIX TOGErOB

2) y OCHOBaHHSA CTaphIX MOGEroB

3) Ha BepxylIKax MOJIOJbIX T0OEroB

4) Ha BepxylIKax cTapbix 1o6eros

CeMs y ronoceMeHHBIX BKIIIOYaeT B cebs

1) 3apoapiu

2) »’HOgocnepM

3) CceMEeHHyIO KOXypy

4) BCe MepeyYHC/ICHHBIE BEIIIE KOMIIOHEHTHI

Iocne onbUleHMs OMIOAOTBOPEHHE Y COCHBI IIPOUCXOAMT Yepe3
1) Hememo 3) roa
2) Tpu Mecsaua 4) nBarona

CeMeHa COCHBI OOBIKHOBEHHOH PaciioioKeHbl
1) nomnapHO Ha Yeurysax HIMILEK

2) MOOAHMHOYKE Ha YEeIlysX LIMIIEK

3) B miomax

4) OTKpBITO Ha BepXyLKax noberos

CeMeHa cocHbI 0OLIKHOBEHHOM pacpOCTPaHsIOTCS ¢ TOMOLIBIO
1) Bomsl 3) 3Bepeit
2) Berpa 4) nTHL
MyKcKHe raMeThbl He 061aNaloT NOABMKHOCTRIO Y
1) mMxoB

2) NanopoTHHKOB

3) ronoceMeHHBIX

4) xBoluei

DHAOCIIEPM B CEMEHAX I'OJIOCEMEHHBIX

1) ramnouaeH

2) aMIUIOHAEH

3) TpuIIOHAEH

4) DOJMHUILIOHACH
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15.

16.

7.

18.

19.

20.

84

XBOHHBIC pACTEHHA BLLACTAIOT

1) aHTHOHOTHKH

2) kay4yk

3) ¢PuToHUMAR

4) Kapbos0BYK) KHCIIOTY

BruifepuTe Tpu NpaBHALHBIX 0TBETA.

K ro:iocemenneIM oTHOCATCA

) xMnapucel 4} maurpm
2) JIMCTBEHHHLUBI 5) bGaababel
3) cexBoiH 6) araeel

XBOMHKH HCLAPAIOT MAJIO BOIBL M3-34 TOTC, 4TO
|) Bona zanacaercs s crefne

2) TpAHCTIHPAIIHIO OCYLUECTBNAET B CCHOBHOM cTebenb

3) OHH OIYIUEHB

4) Ha HMX Mano yCTLHi

5) OHH [OKPLITHI TOACTOH KOXKHUEH

6} COCYAHCTLIE NYYKH B HUX HE BETBATCH

UelIyeBHAHYIO XBOK HMEIOT
1) xeipwl

2) TCYTH

3) tvn

4)  THCCRI

5) MOACKEBENbHHKH

6) KHIAPHCOBHKH

JlpeBecuHa XBOWHBIX HCIIOABIYETCA U TIONYUEHHSA

|} cxkunmuzapa

2} xamdope

3) anereHaros

4) banbiaMma

5) auertona

6) aHWIMHA

Tpouny1o TBEPAYHO APCEECHHY HMEIOT

1) NHXTH 4) JMCTBCHHHLb!
2) COCHEI 3} TM
3) xenpel 6) MOMNOKeBEIIbHHKH



21. YcranoBure COOTBETCTBHE MeXKIY HAZBAHMEM DPACTCHMH H cemeli-
CTBOM, K KOTOPOMY DTO PACTEHHE MPHHAANEKHT.

Hailpanue pacTeHHs CemeiicTBo
1} MaMOHTOBO HepeBO A) KHOapucoBhle
2) MO¥OKEBENBHMK b) TakcoaueBHIC
3) nmmxTa B) cocHOBbIE
4) enp
5) BGONOTHBOI KMIAPHC
6) JNHCTBEHHMLA

Ka04uH K 3a1aHNAM

Ne ponpoca 1 2134 8 6 7 8 9 18
OTBET 1 41442 2 2 3 4 3
Neponpoca | 11 |12 (13 |14 | 15 | 16 | 17 | 18 | 19 | 20
OTBET 1 213 1| 3 [1,23[456(356|1,24(234
3ananue 21
1 2 3 4 5 6
b A B B b B
IoKkpLITOCEMEHHbIE

Muoroofpasue THKOPACTYLIHX H KYJbTYPHEIX IBETKOBLIX
PacTeHHii 1 uX K1accupuKauns.
DNEMEHTAPHBIC IOHATHA 0 CHCTEMATHYCCKAX KATECrOpPHAX.
3HayeHHe MEKAYHAPOAHLIX HA3BAHHIE pacTeHRi

IIBerkoBBie (MOKPLITOCEMEHHBIE) PACTEHHS ~— 3T0 Hanbosee MHO-
FOYHCIICHHBIR OTREN PAcTCHHii, 3aHHMAIIHA rOCNOACTBYILEE MONONKE-
HHE B COBPeMeHHOH dope.

Oraen genuren Ha aea knacca: OpuononsHsie H JIByAoAsHbIC, B cBOO
OMepedb KIAacchl Moapasnensworcd Ha cemeicrsa. CemelicTea nompasae-
AAKOTCS HA POABI, & POAB HA BHARL. [IpH ONHCAHWH BHIOB HCIIONB3YETCA
OuHapHad HOMeHKNaTypa, ssesenHas K. Jlunucem. IMo npuununaM 6u-
HApHOH HOMEHKNATYPHE IEPBOE CIOBO B HAIBAHHH PAaCTCHHA ABIACTCS CY-
IECTBUTENLHBIM H 0003Ha4aeT pold. OHO NHILETCA ¢ 3arNaBHON OYKBHI
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Bropoe cnoso — npunaratenrHoe M o3Hauaer Hazpawwe saga. OHO -
metes ¢ ManeHekol Oyl Hanpusep, Jannein Mabickuil, JIIoTHK nen-
syquit, Granka Tpexusethat. B onucanny HasBaHui pacTeHui HCIONb3Y-
€TCA JIATHHCKMI S3BIK. JTO NO3BOMAET YHHQUUMPORATE pasIHYHBIE
MECTHBIC HAIBAHWR DAcTeHHH W Mo3poNReT DoTaHHKAaM, TOBOPALIMM Ha
Pa3sHbIX A3BIKaX, NOHHMATE APY! ApY1a.

1lpeTkOBbBIE ASMOHCTPHPYIOT palfidHbIE MWIHCHHBIE OPMBL Aepe-
BbA, KYCTAPHHKH, ]{yC'I‘apHH‘lKH, TP4Bbl. I_IBCTKOBI:]C pacrcuua HMCHT CJ1C-
AYIOUIHE OTIHYMTENLHBIE OCODEHHOCTH: HMEETCH URETOK —— BHAOM3ME-
HEHHBIA nober, B KOTOpOM KAYT mipollecchl Decnonore M mnoaesoro
PA3MHOKCHHA; CEMEHA pasBHBAKTCA BHYTPH 101042, KOTOPLI 3alUHLAET
UX OT HEGMAreNmpHATHBIX Bo3NEHCTBHMH M cnocoDCTBYeT pacrnpocTpaHe-
HHIO; OIOJOTBOPEHHE ABOAHOE, TKaHH BbICOKOAUBEPEHUHPOBAHBL;
MPOBOASILAA CHCTCMA MOCTHIACT BEPIIHHBI CBOEMQ PA3BUTHA —— QopMUpY-
€TCA COCYAHCTAA CHCTEMA.

Teno BRICIUNX PACTCHHUR pacuIeHEHO Ha OPT4HBI KOPCHB H nofier (3a
HCKTUEHHEM MOXOBHAHBIX, ¥ KOTOPEIX BIEpBLIE NOABIATCR cTebebh H
AHCTBR, HO KopHel ellie 1ieT). B coctap 31X OpraHob BXOJHT MHOTO pa3-
NHYHBIX TEaHEH. Y BHICWIKX PacTEHHH XOPOIUC pa3BHTa NPOBOAAIIAN CHC-
Tema, obpazoBaHRas iny0oM u apesecHOH. ¥ BBICIUMX pacTeHHH obpasy-
€TCA  CHOXKHAN CHCTEMA MOKPOBHBIX TKAHEH, CHOMHBIA YCTHUMIBIA
41111aPAT, PA3BHBAKITCA NPOBOAAIIHE TKAHH.

XapakTepHOH uepToit BEICIIKX PACTCHHH ABIASTCA NMPaBHNBHAA CMEHA
TIOKONEeHU — Oecmonmoro (cropoduTta) M monoporo (ramerodura). Cno-
poHT — AMNNOWAHOE 1OKOACHKE, KOTOpoe 0bpazyeT ralnoHgHble CIo-
pbl. [aMeTOPUT - ramiougHOe MOMOBOE NOKOACHHE B KHUIHEHHOM UHKNE
pacTeHHH, KOTOpOE MPOAYIIMPYET [AMETHI; Y MOKPLITOCEMEHHBIX pacTeHHI
WCHCKHH TaMCTO(HT — 3TO 3apO;IbILIEBHIA MEIIOK, 4 MYXKCKOH raMcTo-
¢$HT — nplabBUA.

OcnobHbBIe ceMeiicTBa KAacea JByaoJsibHbIE

CemeiicTeo KpecTousernnle oxeatrigaer npumepro 3200 uaos pac-
TeHui, B 0CHOBHOM 3TO TPABAHUCTEIE PACTEHUA-OIHONCTHUKH, ABYIETHU-
KH U MHOTONETHUKH. ECTh KyCTAPHHKM ¥ NONYKYCTAPHHKH.

JIncTea o4epenHsie, MpocThie, 63 NMPHAHCTHHKOB, MOTYT BBITL pacce-
uyeHHEIMH. LiBeTku oGoemnonnbte, ¢ ABOHHBIM OKONONBETHHKOM. Yameuka
o0pa3oBaHa YeTbIpbME CBOBOIHBIMY YaleNncTHKaMK. Benunk cocrour us
HEeTHIpEX pa3fdenbHBIX MenecTkoB. OKpacka JICNECTKOR 9allie KeTad NiIn
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Genas, pexe pHoneToRad MM pozosad. THIMMHOK — INECTh. ABE KOPOTKHE
H ueThipe Oollee AIHHHEIE. B 0CHOBAHUH THIYHHOK MMEKTCH HEKTAPHUKH.
[lecTk — OJMH, COCTOMT M3 ABYX CPOCIUMXCH [MIOZOIHCTHKOB. 1lBeTKH
6e3 MpUUBETHHKOR, COOpPAHBI B COLIBETHC KMCTh — [POCTYH) MM CIIOXK-
#yto. Hacekomooneuisemsle. [1101 — CTPY4OK, HIH CTPYUOMEK, OTKPHIBA-
€TCA TRYMA CTROPKAMH OT OCHOBAHMA K BEPIUHMHE.

Cpeny KPECTOUBETHLIX €CTE MHOI'Q OBOWIHBIX H KOPMOBBIX KYIBTYp —
KamycTa (pa3ssie GOpMEL), perna, TYPHENC, XPEH, KPeCCc-CATAT; MACTHYHEE
pacTeHHA — TOpYHIa, panc, peKUK; JIEKOPaTHBHEIE — MEBKOH, HOuHAS
(anka; ecTh COPHAKH — JIHKas pellbKa, CYPENKa, NacTyled cyMKa. B ce-
MEHAX M BEI'CTATHBHBIX OPTAHAX KPECTOLBETHEIX MOryT HAKalUIMBATHCH
3(HpHELE MAcTId, ANKANOHABI, JKMPHEIE Maca.

Cemeiicreo Pozonmernnie HacuntelBact Gonee 3000 eupoe. Cpeau
HHX BCTPEUAKTCE OAHQIETHHE W MHOIQJIETHUE TPABBL, THCTOMAMHBIE W
BEYHO3ENCHbIE KYCTAPHHKH H KyCTAPHUYKH, OEPEBBA.

LiBeTKH ONHHOYHBIE WIH COOpaHBl B PA3NHYHBIE TUNBI COIBETHH —
KHCTh, 30HTHK, WHTOK U Ap. 1[BeTkH 060enosbie ¢ ABORHBIM OKONOIBETHH-
koM. XapakTepHoH 4eprof JUIA LBETKOB PO3OLIBETHRIX ABIAETCH oOpa3oBa-
HHe THNAATHA (damk). [unanThii ofpazyeTcs B peaynsTaTe CPacTaHHA UBe-
TONOKA C OCHOBAHHAMH 4AIIENHCTHKOB, NEMNECTKOB, THIMMHOK H HPHHUMAaET
y4acTHe B GOPMHPOBAHHH JIKHEIX [UIOA0B, Yaleuka H3 naTH (PeXke YeTEl-
pex) cBOOOAKBIX YAIUENHCTHKOB, HHOTAA HMEETCA Moguaime, BeHduk u3
mATH (peie ueThipex) cBoOONHEIX NenecTKoB. OKpacka NenecTkoB — Oenas,
KENTasd, po3osad. YHCIO THMHHOK KpPAaTHO HATH. [lecTHK — OMMH HITH HX
MHOI'D, KOTHYECTRO LIOOONHCTHROB KOeO/IeTCs 0T ONHOrY 3¢ 0eCKOHEYHO-
cTH. HMewTcs HeKTapHHKH. PO30ONBETHHIE -+ HACEKOMOOTIBUIAEMEIE PACTe-
HHA. [L1oapl pazsoo0pasHel: KOCTAHKHM, MHOTOIMCTOBKM, MHOTQOPELIKH,
MHOTOKOCTAHKH, 10n0ko. Cemena 6€3 sxaocnepma.

Po30LBETHRIMHI ARTIAOTCA IUIONOBHE H ATOIHBIE KYJIBTYPHI - -— BHILHA,
cnuBa, X0N0OHA, TPYLIA, TepcHK, ADPHKOC, 3EMIIAHHKA, MAIMHA H T. A.; Jle-
KapcrBeHHBIE PACTEHHS — WIMIIOBHHK, NANMYATKA; JEKOPATHRHLIE — PO3BI,
CIIHpen.

Cemeiicrso boGoseie (MoThLIBKOBBIE) 00Beaunsger 18 000 swmoe,
ogHo M3 HauOoiee Oorarblx Buaamu pacTenuid cemeiicrso. Cpeau bobo-
BBIX €CTE OQHOJICTHHE H MHOMOJMCTHHE '.l'pa.BbI, RYCTAPHHYEHN, KYCTAPDHHEH H
Jepesbs. Cpead upeactrasureneii G000BLIX HMEIOTCS THCTONATHBIE W BEY-
HO3eNeHbIE PACTEHHA.
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JIMCTDA COMHBIC, ANCTOPACTIONIOKEHHE OYEPeHOE, PEKCG CYMPOTHBHOE,
Hmerorcs mpumcTHHKH. LlBeTkm cofpausl B painooOpasmbie  couse-
THA ~— KHCTR, TOJOBKY, 30HTHK, konoc. llpetkn obGoenoneie, ¢ ABOHHEM
OKONOUBETHHKOM. Yalleuka HenpaBHIBHON (IOPME] H3 MATH CPOCHIMXCA 9a-
LICAMCTHKOBR. BenuMKk pasneasHONENeCTHBIN: BepXHIii JIEMECTOK HA3LIBAETCH
napyc, ABa (OKOBBIX NEMECTKA — BCCHA, ABA HIKHHX CPOCIUNXCH — JORAOU-
Ka. TeMMIOK - AecATh, ogHA ceodOAHAd, a APYTHE CPACTAOTCA THIMHHOY-
HBIMH HHTAMH B TpYDOuKy. [TecTHk — omyi. 3aBA3EL MECTHKA OKPYKCHA T -
YHHOUHOHN TPYDOUKOH. THIMHHKH U NECTHK PACTIONATAKITCA BHYTPH NOA0YKH,

boboBble -— HACEKOMOONEBUIAEMBIE PACTEHHSA, BCTPEYAKOTCA H CaMo-
ONMbLUISMBIE (TOpPOX).

XapakTepuslil IpH3HAK ceMelicTBa — m10f 600, ITO MHOTOCEMIHHEL
0T, ECKPBIBAKIIMACA OT BEPXYUIKH K ocHoBaHHo. CeMeHa NMpUKperns-
10TcA  cTBopkam. Cemena ez anaocncpMa.

Ha xopuax 6onpuHHCTBA G0GOBBEIX MMEKTCA KIyOeHbKH. B w1yGeHB-
KaxX HaxXoAaTcA a30TdHKCHpYIOWME OaKTepHU, CMOcOOHBIE HCNIONB3OBATH
MOJNEKYAAPHBIA aTMoccpHBIA a30T U NCPCBOOUTE €ro B QOpMy, ycBaM-
BaeMyI0 pacTeHuaMH. Bo Bcex opraHax G0GOBRIX comepiKuTca Gonbluoe
konuuecTBo Benka. Bofoevle: nuiueebie (ropox, $4conb, CoM), KOPMOBEIE
*{monepta, KIeBep), MEAOHOCHBIE {JTHONHH, A0HHHK ) PACTEHNA.

Cemeiicreo [Macaenopwie Braovaer okono 2500 Bugos. Pactchns
TPABAHHCTHIE, B TPONHYECKHX JOHAX — KYCTAPHHKH H ACPEBEI.

JIucTes npocTBIE NENBHBIE WIH pacceucHHBIE, 0€3 NPHIHCTHHKOB.
Jucropacnonoxenue ovyepeaHoe. 1[peTkM OAHHOYHDIE, Yalle coOpaHLl B
coupeTHe — KHCTR. l[peTkn oboenonsie ¢ ABOWHBIM OKONOLBETHHKOM.
Haimreuxka H3 OATH CPOCIIMXCA YAUISHCTHKOB, COXPaHASTCA IPH ILI0JAX,
HHOTAA [IOJTHOCTEI) OXBATBIBAA ILToAb! {§H3aiuc). BeHunk M3 maTH cpoc-
IKXCA NCNIECTKOB B BUAC KONOKONBYHKA WK BOPOHKH. THIYHHOK — MATE,
OHH TIPHPACTAIOT K TPYOKE BEHYHKA, NBUILHUHKH — B BHJE KOHYCA, 0XBa-
THIBAKOT CTONOMK mecTHka. [lecTHK — onuH, 00pa3oBaH ABYMA ILTOJONH-
cTukamiy. [Lnong — Aroga, pexe KOCTAHKA HIH KOpodouka.

B pasnuuHbIX opraHax nacleHOBBIX o8pa3yloTeA AJOBHTBIC aIKATOH-
ABL, DO3TOMY MHOMHS H1 HHX AA0BHTEL.

[NacneHoBbIE NpPeACTABIEHD! MHINEBBIMH KyNbTYPaMH {KapTodes, To-
MaTBl, CTPYYKOBBIH mepell, DakiakaHbl, (H3aMHCH); NEKAPCTBEHHBIMY
TpaBaMH (Kpacamka, GelleHa, CKOMONMKAY, TeKOPATHBHBIMH PacTEHHAMH —
(neTyHuA, AVIUACTHH Ta0aK), TEXHMUECKHMM KYNbTYpaMH (HACTOAUIHI
Talak, Maxopka).
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Cemeiicreo ClokHOUBETHRIE BKIIOYaET B cedn okono 25 000 Buaos.
270 0/HO M3 caMuIX OOIIMPHBIX ceMeiCTE pacTeHHI.

BONBIIMHCTRO CIOXKHOIBETHRIX — TPaBhl, Kak OJHOMETHHE, TAK N
MHOTONIETHHE, PeXe NONYKYCTapHHKH. B Tponmn4eckux pafonax mpouspa-
CTAKT KYCTApPHHEH, IEPEBhs, NTHAHBI.

JIucTes — npocTeie, 03 NPHIHCTHUKOB, UEMLHBIE WM PACCEYCHHEIE.
JhicTopacnonoxkeHue Halle OuepeAHOE, PeXKe CYNPOTHBHOE HIH MYTOBYA-
Toe. JIHCTRA MOTYT ORITh cOBPAHE! B IPHKOPHEBYIO po3eTKy. B BeretaTHs-
HBIX OpraHax MHOTHX BHIOB CI0XHOHBETHEIX MOT'YT HAXOJHTBCA MIISYHBIE
WM CMOJAHBIG XOABl. XapakTepHulif NpH3Hak cemeiicTBa — colBeTHe
KOp3uHKa. KOp3HHKH MOTYT OBITE COOpaHsI B 60JIEE CIIOXKHEBIE COLBETHA —-
LEHTOK, METENKY H Ap. KOPIHHKA HMEeT PacuIMpeHHyH) OCh COLBETHH, 06-
pazyiolylo 1oxe. CHHIY KOP2HHKA OKPYXKEHA BEPXYLISYHBIMH NHCTBAMH,
uny obeeptkodl, Ha noxe KOp3MHKH PacloNoXeHhl MHOTOYHCIEHHEBIE
uBeTkH. O0R4HO UBETKH 000eno/Ible, HO MOTYT OBIThH OHOIIONBIMH, MYHK-
CKHMH HITH JKEHCKHMH, HHOTra etk becnonee. [[BeTKU B KOP3HHKE MO-
I'yT ObITb OAMHAKOBBEIMH IO CTPOEHHEC HITH PasHBIMH, OOBIMHO CPEAMHHLIE
UBETKH OTIHYAIOTCA OT Kpaeebix. Hameuka cocTOMT H3 IATH IUIEHYAThIX
HAIETHCTHKOB, KOTOPhle O0RYHO BHAOH3MEHEHEl B BOJOCKH. Bonockd
00pazyloT XOXOJIOK, NPHUENKH HIH IETHHKY. XOXOIOK patpacTaeTcs
IIOEOM H NPEBPAIlaeTcs B NETYUKY.

[To THNY cpacTaHHA NENECTKOB BEHYHKA BBLUIEIAIOT CACAYIOLIHE THIIEI
NBETKOB!

— Tpy0uaThle — NEnecTKW CPacTaKwT e B TPYOKY, PAcUIMPARLYIOCH
kBepxy. LlpeTkHt oboenonkie, pexke OZHONOMEIE.

—— AIBIYKOBLIE — TpyOka U3 CPOCHINXCA NENMEcTKOB KOPOTKAs, UMEeTcH
naTH3yO4aThIi 0TTHE B BHAE A3prdka. L[BeTkn ofoenonsie.

— BOPOHKOBUAHBIE — TpyOKa BEHUMKA JNHHHAR, W3OTHYTAsA, KBEpXY
CWIBHO pacurupena. LlpeTkH Gecnonsle, pacnoiaratoTcs 1o Kpako Kop-
3MHKH. CNyXar JUIA IPUBIEYeHH HACEKOMBIX,

TeruBoK maTe. OCHOBAaHHSA TEIYHHOYHEIX HUTeH NPHPACTAOT K TPyO-
K€ BEHYHKA, NBUTBHHKH CPACTAIOTCA M OKPYXKAKOT CTONOMK mectrka. Tlec-
THK OJHH, 00pa3oBaH H3 ABYX MNOJONHCTHKOB. [Inox — ceMaAHKa, 0BBIYHO
€ XOXONKOM, HO MoxeT OuITh H 6e3 Xxoxonka (nonconnHeqynuk). CemeHa Oes
IHAOCTIEPMA.

Cpenu CIOXKHOHBETHBIX €CTh MHILEBBIE (CAiar, LHKOPHH, APTHINOK),
MAC/THYHEIE (MOACOMHEYHHWK) M KOPMOBBIE KYNBTYPH (TonuHambyp); me-
KAPCTBEHHEIE (OAYBAHYHK, NONBIHEL, Yepela, TLICAUENHCTHHK) W AcKopa-

83



THBHEIE PACTEHHA (T€OPrHHLI, XpHM3AHTEMELl, aCTPLI), a TAKKE COPHAKH
{ocot, MonodaH, BacHIeK, TopHaKx).

OcnoBHbie ceMelicTBa Kiacca OAHOA0ABHbBIE

B cemeiicreo JInneiineie Bxoaut Gonee 1300 runor pactenni. IMo-
Zapidlouiee GOIBIIHUCTBO JWIEHHBIX — 2TOQ MHOTOJIETHHE TpaBLl, KOTO-
PLIE HMEKOT [TOJ3EMHBIE 3aMACAIONIMeE NTOOETH: TYKOBHIB! HIIH KOPHEBHLLIA.
Pexxe BeTpedaloTes THaHBL H JepeEBbA.

JIncted nHUHEHHBIE WM NaHUETHBIE, © NMApalieibHbIM MM AYTOBEIM
AHIKOBaHHeM. JIMcTopacnonoxkeHie odepegHoe, CYNPOTHBHOE HIH MY-
ToB4aToe, LIBETKH WIIH OJMHOYHELE, HIH COOpaHbI B COLBETHA — METEJNKY,
KHMCTh, 30HTHK, Konoc. [eetkn ofoenonsie, ¢ NPOCTHIM BEHUHKOBHIHBIM
OKOIOUBETHHKOM, (OKONOUBETHHK OBIBACT Pa3denbHOMUCTHRIM NHOQ Cpo-
CTHONHCTHBIM. THIYHHOK 1MECTh, THIYHHOYHBIE HHTH MOTYT MpHPacTaTh K
TpyOKe CPOCTHONHCTHOTO OKONOUBETHHEKA, [lecTHK 0auH, 00BIMHO 0Opaso-
BaH TpeMs ILTOAOMUCTHKAMH. OT BEpXYIUKH 3aBA3H OTXOJHT HECKOJIBKO
cToNBHKOB — NO YHCITY NIOA0JHCTAKOB. HaceKoMOOTIBLIsEeMEIE PACTEHHA.
Tlnox kopobouka umu siroaa,

Juachneie NpCACTABICHB] MHIKCBBIMH H BHTAMHHHLIMH paCTCHHHMH
{Myk, crmap:ka); NEKAPCTBCHHBIMM TPABAMH (JaHABIN), NEKOPATHBHBEIMH
BHAAMH (M4, pA0YHK, TROIBNAHY; H JaXKe AZOBHTBIMH PACTEHHAMH (BO-
POHHI T1a3, YepeMuLA).

Cemeilcro 3naku (MATIHKOBLIE) — OJHC U3 Haubonmee Dorathix
BHIAMH CEMCHCTB pacTeHHi Kacca oZHOIOobHBEIX. OHo Brodaer B ccha
okone 11 000 eunos.

[IpeacTaBHTenH »TOTe ceMelcTBa MIPAIOT BAXHEHILYHO pois B dop-
MHPOBAHHH TPABAHUCTOMH PACTUTENLHOCTH 1IYTOB, CTENEH, mpepuit, casanH
HT. A

3naKH — MHOTONCTHHE TPARAHHCTLIC PACTCHMN ¢ MOYKOBATOH KOpHE-
BO# crcTeMoi. JIpeBecHbBIE NpeJCcTABHTEIH 31aKkoB — OaMOyKH.

Crebeb 3MaKkoB -— COTOMHHA — LITHHAPHYECKHH ¢ NONBIMH MEXAAY3-
My, JIneTopacnoamikeHue ouepeaHoe. JIUCT cOCTORT M3 MWIHMHIPHYCCKO-
ro wIArATHINA ¥ Y3KOH THCTGROA IUTACTUHKH. 31aKkH ob1afaloT BCTABOYHBIM
pocToM. BeTBlieHie y M1aK0OB MPOMCXOHMT NOI 3¢MITEH WIH HAM MOBEPXHO-
CTBIO [IOYBbI — 3/1€CH PACIIONATASTCA 30HA KYLUEHH: OCHOBAHKA MoferoB co
cOTIDKeHHBIME y3namu. Hag3emnad 4acTh 3/MaKOB €KETOAHO OTMHMPACT, KH-
BBIMH COXPaHsBOTCA TONBKC MOA3¢MHEIE H HAQ3eMHBIE YYACTKH pacTeHHA B
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30He KyLueHus. l[peTky cobpauw B couBeTHEe KOMOCOK, OTICILHBIE PACTEHHA
00pasvioT CHOKHBIE COUBETHA — METENKY, CROXHLIT KoRoc H Ap. B cocrap
KOJIOCKA BXOOAT OT OJHOTO [0 HECKOMBKHMX LIBETKOB. 1a rnasHoM ocK koloc-
Ka PacroIAralTeA YEWyYSBHAHBIE JMCTRA, H3 KOTOPBIX 1Ba HIKHHX HaskIBa-
KTCH KOMOCKORBIMH. YWy, PacloIoKeHHEE BbINE KOMOCKOBBIX, HAa3bIBa-
KOTCA L[BETKOBBIMH, B HMX [1a3yXax paiBHBAalOTCA LBeTKH. LlpeTkn menxue,
oBGoenonsie. Hag BepXHHMH LBETKOBBIMH YSILYAMH PACIIORArAIOTCH OKOJO-
LBETKOBEIC TUICHKH - NOAUKYNLL. THIYHHOK OOBIYHO TPH. THIMHHOMHEIE HH-
TH CHJIBHO YiITHHEHBI, BRMHOCAT NBUTBHHKH M3 UBETKA, [ lecTur ogMu ¢ npyMs
MepHCTHIMH Phikiamu, Flnon — 3epHOBKa, OMAZAeT BMECTE ¢ LIBETKOBBIMH H
KOJIOCKOBBIMH HCILYAMU. ¥ 3EPHOBKH OKOMOLBETHHK CPACTAETCA € CeMEHHO#
KOKYPOH, CCMA € 3HAOCICPMOM, 3ap0ilbilll IPUMBIKACT K 3HIOCTIEPMY LIMT-
KOM — BHJOMIMEHEHHOM cemanonei,

Haunbonee pacnpocTpaHeHHEIE MPEICTABHTENH CEMEHCTBa — XiIeOHbIe
3naku (pUC, NIIEHUIA, POKB, KYKYPY3d, OBEC H T. 1.) H KOPMOBBIE TPaBhl
(TsiModeeBKa, MATIHK), BCTPEYAKITCH TAKKE COPHAKH (TIBIPEH, €KOBIIHK).

3anaHunA

Beifiepure 0AMH NpaBRJILHBIH OTBET.
1. CemszauaTiki LBETKOBLIX pacTennii o0pasyrores
1) Ha 10BepXHOCTH 3ABA3H
2) BHYTDH 33BA3ZH
3) BHYTpPH LBETONOXA
4) B NBINEHHKAX THIYHHOK
1. HBYAONBHEIE PACTCHHA OOBIYHO HMENWT
1} MOYKOBATYIO KOPHEBVIO CHCTEMY
2) JMCTBA € AYTOBBIM HAH NAPALTENEHEIM XHIIKOBAHHEM
3) UBEeTOK ¢ NIPOCTBIM OKOMOLBETHHKOM
4} 1BETOK C JBOHHBIM OKOMOIBETHHKOM
3. K 01H0A0MBHBIM pacTEHUAM OTUGCHTCA
1) AaymucTuii Tabak 1) nanaeun
2) nionMH 4) TeopruH

4. Qopmyna upetka sl TsIl) xapakTepHa ana npeacTaBuTenei

cemeHcTBa
1} PozouserHbie 3) llacnenoskie
2} MoTBIIEKOBLIE 4) CnoxHOUBETHBIC
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10.

11.

12.

13.

14.
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S3pluKkOBEIE UBETKH CeMeicTea CAMKHOLBETHRIC ABAMOTCH

1) oboenonetmu 3) necTHYHRIMH
2) TRIYHHOYHLIMH 4) becronsMH

B ranmx mmpotax pacredus ¢emeicTea CnoxkHOUBETHRIE 00BIYHO

OpeacTaB;oT coboil

1) Tpaem 3) KyCTapHHKH

2) KycTApHHYKH 4) nepenbs

K cemeilictey KpecTOuBeTHEIE OTHOCHTCA

1) ropunua 3) d4ecHok

2) nepen 4) nyk

ColBeTHe KOP3UHKA XapakTepHO 4 NpeAcTaBUTeNeH ceMeHcTBa
1) PosoupeTHbe 3) KpecTouBerHble

2) IlacneHoswie 4) CloXHOUBETHBIE

M)’)KCKOE COUBETHE KYKYPY3hl HA3LIBACTCA

1) ronoeka 3) MeTenka
2) nowarox 4) wmHTCK
Tnon 606 y

1) penuca 3} Tabaka
2) mouepHm 4) Tomara

TInoa cTpyHOK XapaKTEpEH AN NpeAcTaBHTeNEH ceMeHCTRa
1) MoTbLiEKOBbIE 3} KpecrougetHeie
2) Ilacnenosnie 4) 3nakoBhie
TpocTHHK OTHOCHTCA K ceMeHCTBY

1) BoGosrie 3) KpecrtouperHele
2} Ilacnerossie 4} 3naxoBhle
[lonbIHE, pomallika, apHHKE OTHOCATCS K CEMEHCTRY

1} Po3ouBeTHRE 3) 3nakosble

2} TlacieHOBBIE 4) ChoXHOUBETHRIE
Ofpazopanne  KnyOCHBRKOB HA  KOPHAX  XAPAKTEPHO
NpencTaBUTENCH ceMeHcTBa

1) PozousetHsie

2) MotniekoBbie
3) CnoxuouseTHbE
4) 3nakoBblc



15.

16.

17.

18.

19,

20.

CHAA4ME JNHCTBHS C BIATAHILNEM H A3BMUKOM XApaKTEPHbI AAs

npejcTapuTeneii ceMeiicTea

1) CnoxsHOnBeTHBIE 3) Juneitapre
2) KpecToluBeTHLle 4) MamiukoBHIE
BrifiepuTe TpH NPaBHALHLIX OTBETA.

K OByAOALHBIM PACTEHHAM OTHOCHTCA

1) oBec 4) OGawnaxan
2) TOMar 5) peanc

3) uecHok 6) sAuMeHn

K cemeiicTey PosonserHsle oTHOCHTCA

1) rpaewiar 4) OGennaaoHHa
2) pabuna 5) nomwbHb

3) canuBa 6) comoaxa
IInoa aroma vy

1) Tomara 4) mMaxa

2) dacomn 5) BuHorpaza
3) xueBepa 6) CMOpOIMHBI
CouBeTue KMCTL ¥

1} naHabINA 4) nepxod

2) noAOpOKHHKA 5) cnmpen

3) depeMyxu 6) Knepepa

K cemeiictay [TacneHOBBIE OTHOCHUTCA

1} kaprodens 4} Kanycra

2) baxnaxan 5) cnapxa

3) mepey 6) OOApPBOITHKHK

21. YcTaHOBHTe COOTBETCTBHE MEXK1Y HalBaHHeM PAcTeHHA H cemeii-
CTBOM, K KOTOPOMY OHO OTHOCHTCH.

HazBaHHe pacTeHns

CemeilicTBO

1)
2)
3)
4)
5)
6)

THMOG(eeBKA
melepHa
MACTYIILA CYMKA
APYTKA

KIEBEp

TIBIpE

A) MsaTnukoBsie
B) MortbinekoBEE
B) KpecrouserHsie
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Kmouu k 3apanuam

Ne ponpoca 1123|145 6 . 7 8 9 10
OTBET 214133 1 1 1 4 3 2
Ne Bonpoca 11 |12 |13 | 14 [ 15| 16 17 18 19 | 20
OTBET 3044|274 1245[12311,56(1.34(1.2,3
Jananue 21
1 2 3 4 5 6
A A

PazBUTHE PACTHTEILHOI0 MUpa Ha Jemile

OCHOBHBIC 3TaNbl HCTOPHYECKOT 0 PA3BUTHH H YC/I0KHEHHS
PACTATEABLHOr0 MHpA.
Co3tanne KyJIbTYPIBIX PAcTeHHi eJ0BEKOM

Ipusepro 2000 MAKH €T HA323 [OABHANCE CHHE3ENEHEIE BOMOPOCIIH
(MaHeBaKICPHH) — OAHOKIETOUHBIE H MHOTCK/IETOUHbIE NPOKApHOTHYE-
CKHE OpraHMIMBl, crocobusle K GOTOCHHTERY € BBIACICHUCM KHCIOPOMA.
270 npHeeno K odorameHure atMocdepr 3emMiu KHCHOpOACM, HeoDXCaH-
MhIM 1JIf BCEX a’pobHEIX opranuimoB. B npomeposoidcxoi ape rocnoa-
CTBOBATH NMPCACTABUTENH IYKAPHOT — 3¢/IEHEIE W KPAacHBIE BORXOPOCIIH.
Bogopocin npoAonkamy rocnoacTEOBATE M B MAMe030¢ (Bo3pacT maneo-
304 npHMepHo 570 MIH net), oAHake B CHAYpHACKOM Mepuone nareozos
MOABMAIOTCA JPEBHEAINNE BRICITHE PACTEHHS — PHHHOGHATH (TcHIodH-
ThI}). 3TH pacTeHUS y)XKe UMenH moberd, Ho ¥ HHX elle He GO NHCTREB H
KOpHEH. Pa3zMHOKANHCE OHH CIIOPAMH H BEITH HAICMHBIH HITH [TOIYBOIHBIHA
o6pas xu3HH, B aeBOHCKOM TIEpHOIE NAIE0304 NOABIAIOTCH MOXOBHAHLIE
N DanopoTHHKeoOpazubie (NMNayHbl, XBOIUIW, MAMOPOTHHKH), HO FOCTIOA-
CTBYHOT Ha 3¢Mac ciie puHHOGHTEL M Roiopocad. B aeBoHe we nossnact-
¢ ¥ HoBoe HapcTeo — [pudb. MoxosnaHeie o nanopotHukocOpa3Hble —
310 BriciiMe cnopeBble pacTeHus. Y MXOB NOABNLIOTCA CTeONH W NHMCTHA
{pEIpOCTE! cTeONa), onHAKD KOPHER ele HeT; (hYHKNHIO KopHe# BhIMTONHA-
10T PH30HAB — KOpPHEoOpaslbie OTPOCTKH 0T c1edad. B uvkine pasBuTHA
MX0B npecQnafaer rannouaHoe nokonenue (rametodnT) — 3T0 camo pac-
TeHne mxa. Junnonanoe noxonenue (cnopoduT) y HUX He crnocobro k ca-
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MOCTOSATEJILHOMY CYIIECTBOBAHHIO M IMTAETCA 3a cdeT raMerodura. ¥ na-
HOPOTHUKOOOPA3HBIX NOABIAIOTCA KOPHH; B LIUKJIE X Pa3BHTHs Npeobnaja-
et cnopoduT (caMo pacTeHue), a rameTodHT NPeCTaBIEH OTAEIBHO KHBY-
IIMM PaCTEHHEM — 33POCTKOM (3TO MajleHbKas Cep/ALEBMAHAN ILIACTHHKA Y
[IaNIOPOTHHKOB WJIM KIyOEHeK y IIayHOB M XBolleH). B apeBHocTH mamo-
poTHHKOOOpa3Hble OBUIM OrPOMHBIMH JPEBOBHIHBIMH pacTeHWsMH. Pa3-
MHOXEHHE Y Bricinx criopoBbIX HEBO3MOXHO 6€3 BOJBI, TAK KaK MOJBHXK-
HbIE MYXCKHE FaMEThl — CIePMaTO30H bl — JBHIKYTCS K AHLEKIETKaM ULl
OILTOAOTBOPEHHS B KalleJbkax Boabl. FiIMeHHO moatomy Boaa s Bricmimx
CIIOPOBBIX — OTpaHHYMBAaIOLMH (PakTop; eciid He OyJeT KaneabHOH BOJIbI,
Pa3sMHO>KEHHE 3THX PaCTCHUH CTaHET HEBO3MOMKHBIM.

B kapbone (kaMeHHOYTOJNILHOM NEPHOJE) MOSABIAIOTCA CEMEHHbIE Ia-
HOPOTHHKH, OT KOTOPHIX B fajlbHEilieM, Kak MOJaralT y4deHble, Ipo-
H30IUTH TOJOCEMEHHBIE pacTeHHUs. ['0CIOACTBYIOT Ha IUIAHETE THTaHTCKHE
JIPEBOBHAHBIE MANOPOTHUKOOOPa3HbIe (MMEHHO OHH H JalIH 3aI€XKH Ka-
MEHHOTO YTIIfi), 2 PHHHOQHUTH B 3TOM IIEPHOAE MNOJHOCTBIO BBIMHPAIOT.
B nepmckom nepHoze naneo3os MOSABISAIOTCH JPEBHHE TOJIOCEMEHHBIE pac-
TeHHs. JpeBOBHIHBIE NAaNIOPOTHUKOOOPA3HBIE BHIMHPAIOT, @ TOCHOACTBY-
I0T B 3TOM [IEPHOJIE CEMEHHBIE M TPABSIHUCTHIE MTAIIOPOTHHKHU. ' 010CEMEH-
HbBle PacT€HHS OTHOCATCS K BBICIIHM  CeMEHHBIM  PaCTEHMAM.
Pa3sMHOXal0TCS OHH CEMEHaMH, KOTOphIE €lle IOKa HE 3alllMLIEHbl CTeH-
KaMH IU1ofa (LIBETKOB H IUIOAOB Y TOJOCEMEHHBIX pacTeHHH HeT). Pas-
MHO)XEHHE 3THX PacTCHHH YK€ He 3aBUCHT OT BOABI.

B me3030e (Bo3pacT Me30304 npuMepHO 240 MIIH JIeT) pa3iM4aloT TPU
nepuoja — TPHACOBBIM, IOPCKHMH H MeNOBOH. B Me3030€ MOsBIAIOTCS CO-
BPEMEHHBIE TOJIOCEMEHHBIE (B TPHACE) M IEPBbIE NOKPHLITOCEMEHHBIE pac-
TeHHUs (B IOPCKOM Iiepuone). ['ocnoAcTBYOIHE pacTEHHsS — TONOCEMEH-
Hble. JI[peBHHME TOJOCEMEHHbIE pPACTEHHUs M MANOPOTHHKH B 3Ty 3py
BBIMHPAIOT. I10sIBJIeHHE OKPHITOCEMEHHBIX PacTeHUH OBLIO CBA3AHO C Lie-
IBIM oM apoMopdo30B. Y 3THX pacTEHHiH MOSABIAETCSA LIBETOK — BHIO-
H3MEHEHHBIH yKOpPOYEHHBIH nober, npucnocobieHHbIH i 00pa3oBaHus
CIiop W rameT. B LiBeTke ocylecTBISeTCS ONBUIEHHE, OILIOJOTBOPCHHE,
dopmupyercs 3apoapii U miaox. CemMeHa MOKPHITOCEMEHHBIX PaCTEHHH
3alIMIIEHB] OKOJIOIUIOAHHKOM — 3TO CIIOCOOCTBYET HX COXPAHEHHIO H
pacripocTpaHeHHio. [IpH MoI0BOM pa3MHOXXEHHH Y 9THX pacT€HHMH Ipouc-
XOJIHUT JBOHHOE OINIOAOTBOPEHME: OOUH CNEPMHH OIIONOTBOPAET siLic-
KIETKY, a BTOPOH CIHEPMHH — LEHTPalbHYI0 KJIETKY 3apOABILIIEBOTO
MELIKa, B PE3Y/IbTAaTe Yero oopa3yroTcs 3apoAbli M TPUILIOMAHBIN 3HIOC-
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OepM — NHTATENbHAS TKaHL 3apoAbina. OIOACTBOPEHHE NIPOHCXOINT B
33pPOABIILIEBOM MELIKE, KOTOPLIH PasBHBACTCH B CEMANOUYKE, JAMIUEHHOR
CTEHKaMH 3aBA3H. CpenM AOKPEITOCCMCHHEIX PAcTCHWH ecTh W TPaBHl, H
KYCTAPHHKH, H AepeBba. BereratueHme opranbl (kopeus, cTebens, JHCT)
HMEIOT MHOMKECTBO BHOOH3MEHEHHH. DBOAIOLNA HOKPHITOCEMEHHEIX Pac-
TEHHH LA 0YeHE OBICTPO. JINA HMX XapakTepHa BRICOKAA 3BOTHOIHOHHAS
IUIACTHYHOCTb. BOMBINYHY POk B HX 3BOJIKIHH W PACCEIEHHH ChITPAIH
HACEKOMBIE-OMBUIHTENH. [IOKpRITOCEMEHHBE — EAWHCTBCHHAA rpynna
pacTenHii, o6pa3yiollan CNOXKHEIE MHOTOAPYCHEIE coobllecTsa. 1O cno-
cobcTRyeT DoNlee HHTEHCHBHOMY WCHOMBIOBAHHKY CPENbl M YCNEUIHOMY
34BOEBAHHIO HOBLIX TEPPUTOPUIA,

B kaiinozoiickod 3pe (ee Bospact upumepno 62-70 MulH 1eT) Ha Jemme
rOCIOACTBYIOT COBPEMEHHBIE NMOKPLHITOCEMEHHEIE H TONOCEMEHHBIE pacTe-
HH3, a Bricine criopoBrie pacTeHHa noABepraoTea DHONOrHYecKoMy per-
pecey.

CelbCKOX0IAHCTBeHHBIE (KYIBTYPHBIC) PACTEHHSI IIPOH3OMUIH OT
AHKOpAacTyilix BHAOB. [TeppoORITHBIH YenoBeK, HAXOIA PACTEHHA €O Che-
ACOHBEIMH [UI0JIaMH, CeMeHaMH, KOPHAMH, O3[IHEE CTAl BHIPAIIHBATE HX
BOMM3YU cBoero xaHia. TIpH 3ToM OH 3aMeTir, 9TO YXOJ 34 pacTeHHAMH
(pBIXJIEHHE [TOYBEI, MOIHB, YHHYTOXKEHHE COPHAKOB H BPEJIMTENEH) YBEIH-
4YHBAET H yMyullaeT ypoxkad., KpoMe TOro, DpOHCXOIHA NOCTOAHHBIA OT-
fop ocobeil ¢ Haubo/ee UEHHBIMH KAa4eCTBAMH, MOCKOIBKY HMEHHO OHH
ABIDUIHCE CAMEBIM KAYECTBEHHBIM MOCEBHBIM MaTepHaloM. B pesynntare
NPOHCXOJWNA CTHXHHHAA CeNeKUHs KYNLTYPHBIX PacTEHHH H MOABHIHCH
pPaznHUHEIE HX COPTA.

Coprom HazbiBaeTcA OJHOPOJHAA Ipynna (MONyRAUMA) pacTeHHH ¢
OnpefeneHHbIMH MPH3HAKAMH H CBOHCTBAMH, HCKYCCTBEHHO CO3JaHHAai
genebekoM. [IpH3HAKK copTa NepelaloTes NO HACNIEACTBY, XOTA B MOTHOH
MEpC MPOABJAHTCA JIMIUL LIPH ONPEASTCHHBIX KIMMATHYECKHX YCIOBHAX H
COOTBETCTBYIOINEM YXOZe (arpoTeXHHKe). XapaKkTepHo, YTO B [IOJIEBO/ICTRE
H OBOIUEBOICTRBE MOJARMAIOLEe OONBUITHHCTBC pacTeHHH pasMHOXaeTcA
CEMEHAMH H YHCTO TEHETHYECKHX (PAaKTOPOB JOCTATONMHO MR COXPAHEHHA
CBOHCTE copra. B nnoposoncTBe OGRIMHO HCNONBIYETCH BEIETATHBHOE
PAIMHOKEHHE (YSPEHKM, IPHBHBKH H T. I}

B HacTosulee BpemMs CEEKLMA IPEACTARASET COOOH O/HY W3 IPHKNATHBIX
obmacteil GHOMOIHH W MCTIOMBIYET AIA CONAHHA W Y.Iy4LIeHHA COPTOB pac-
TEHHI He TONBKG TPATHIHOHHEIE ¢MOCOOR! CKPelMBaHNA H oThOpa, HO H pas-
JIMYHBIE TCHETHYECKHE H MONEKY/MpHO-CHonormcekue Metoast. OHM no3Bo-
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JSIIOT CO31ABATE NOMMIUIOMAHBIE COPTA, IPOBOAHTE OTIAICHHYHO (MEXBHRO-
BYI0) THOpHOM3aLMIO, 4 Taicke Hanpaenenusie usMeHena JTHK pacrenwi,
NPHAABAA HM YCTOHYIHBOCTE K PA3IHYHEIM 3a00NCBaHUAM H T I

Yem pazHooDpaiHec MCXOAHBIH MATCPHAT, HCUOIBIYEMbIH I CeleK-
uHH, TeM OOJbIE BOIMOMKHOCICA OH JaeT IJIA YCMELMHOTO CO3faHHsAa
HOBBIX COPTOB H TeM 3bdexTruBHee cenexuma. HeTouHHKoM Takoro pasHo-
ofpasnsi CIyKaT Opexae Beero HCXOAHBIE («IHKHE) IONY/ALNY pacTe-
HHI — MPEeNKCB COBPEMEHHBIX TIIEHAUB], KapTodeas u T. n. ITpn aToM Te
paiioHel, rae o0HApYXEHO HaWOONBUICC TCHCTHYCCKOE pasHooOpasue
NpPeaKoB Kakoro-nube BHAA KYJILTYPHOTO PAcTEHUA, ABIAIOTCSA, OYEBHIHO,
H MECTAMH €rQ TMPOUCKOXACHUA M OJOMAIIHHBAHUA. (CHCTeMaTHYECKOE
HCcNeaoBaHHe Takux paiionoB Oblno nposeneno H.H. BaBHIoBBIM, KOTO-
PEIft YCTAHOBMII OCHOBHBIC LHCHTPB! JPCBHCTO 3CMICACTHA.

bakTepuu

Crpoenne H KH3HeAeATENBHOCTh DAKTePHI.
PacnpocTpaHeHHe OakTepHil H HX POk B PHpoae,
MeNHIHHE, CeJILCROM X0IIHCTBE H NPOMEIUITEHHOCTH.
BoJ1e3HeTBOPHEIC faKTepHH M BOophGa ¢ HHMH

Baxrepuu 6butH ormicansl B 1676 r. rOANaHACKHM HATYPANMHCTOM AHTO-
HH BaH JIeReHryKoM. 3T0 NpOKAPHOTHICCKHE MHKPOCKOIMTHYECKHE OPTaHH3-
MEI. PasMepbl DakTepHanbHBIX KAeTOK koneQmores B cpeanem ot 0,1 ao
10 mxm. Teno Gakrepuit COCTOUT W3 OAHON KRETKH, 0JIHAKO HAKTEPHN MOTYT
00pasoBbIBaTE KOMOHHH B BHAE WAPHKOB, HUTEH, ILIeHOK. MHOrOKReToq-
HBI¢ MPEACTABATEM BCTPEYAOTCA cpel LHaHobaKTepHi (CHHE3CNCHRIX BO-
nopocnci). B kneTkax Baxtepwit Het odopmacHHore anpa. [eneTHacckui
annapat SakTepHil npeAcTaBIEH OAHOE Kombuesoi monekynol JTHK (6ak-
TEPUAIEHOH XPOMOCOMOIT), KOTOpas MPHCOENMHEHa B ONIPENENEHHOM MECTE
K KICTOYHOH MEMOPAHC W 33HUMACT B LIMTOINAZMC NPOCTPAHCTRO, HA3LI-
BAEMOEC HYKICOHAOM. Y GakTCpuil OTCYTCTBYHOT MCMOPAHHBIC OpTaHC/Ll,
XaPAKTEPHBIE 1A KISTOK 3YKapHOT: 3HIOMIa3MaTH4eckad ceTh, almapar
TonbAKH, MHTOXOHJDHH, TTACTHABI H pAf ApyTHX. Pubocombl Gaxrepwii
Mensge pHOocoM yKapuoT. bakTepHanpHas KNeTka OT BHEHEH cpelbl o1-
TPaHHYCHA TLTAZMATHHUCCKON MeMOpaHol THNHHMHOTO cTpoenns. CHapyixn oT
McMBpaHbI KneTka DaKTepHil NOKPHITA MKeCTKOH KIeTOMHO#H CTEHKOI, B co-
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CT4B KOTOPOH BXOAUT MOTHCAXapHIl MyPeHH. KneTodHad cTeHKa NpoHHLAae-
Ma (A7 BOOBI, HOHOB H HM3KOMOJEKYJIAPHBEIX COCIUHEHMH, HO HEMPOHHLIae-
Ma I8 KPYTHBIX [OIMMCPHBIX MOJICKYIL 1 lORepX KMeTOMHON CTEHKH Y Bak-
TepHil MOIYT PAcCONaraTeCA KANCYIa HIH CIIOH CIH3H. i ofpazopanms
CNYXKAT JONOMHHTENBHON 3A1HTOMH JUI KICTOK W yacTBYIOT B opmuposa-
HHH KoNnoHHH. [Tnasmatudeckans memOpaHa oDpasyeT BOAYHBAHUA BHYTPb
KTETKH, KOTOPbIE HA3BIBAIOTCA ME3OCOMAMH; HA UX MOBEPXHOCTH IOKANN30-
BaHEb] (bepmeH'rh:, INPHHUMAKYMIKC  YHACTHEC B ABIXATCILRHBIX  [IPOLCCCAX.
Y doTocnHTEINpYIOWNX DaKTepH BO BIAYHBAHMAX [UIAIMATHYECKOH MeM-
OpaHBl BCTPOEHB! (HOTOCHHTETHYECKHE THIrMeHTBH. CyLUECTBYWT HEnoa-
BHHHBIC H [KJIBHXHBbIE DakTepuH. ¥ NOIBIKHBIX DakTepui umeercs OJWH
HIIH HCCKOUIBKO ®KIYTHKOB. JKryTHKM DakTepud yCcTpOeHBL MHAYe, 4eM Y 3y-
KapHoT. OHH NpeAcTaBnLioT coboit NONBIA WTHHAP H3 0coOLIX GENKOB H He
NOKPEITE] UMTOIUEA3MAaTHYECKOH MeMOpaHo.

[1Io dopme kneTkH GaKTepHH MOKHO pa3fe/IUTh HA YETHIPE OCHOBHBIX
THNA.

bayunt nvetot gopmy manodek. Cpefld HHX €CcTh KaK OJAWHOUHBIE
{knmeynas manouxa,), Tax M cobpanHe B uenouku (Bo36yaurent cubup-
CKO A3BBI).

Koxxu uMeroT Gopmy WwapHkos. Ec/id 0HW pacnonaraloTed MonapHo —
ITO JHIVIOKOKKH (BO30YOUTENE MHEBMOHHH), ecTH 0OPalyIoT LEnoUuky Kie-
TOK — TO CTPENTOKOKKH {BO3OYAMTENH AHTHMHbL, CKAPIATHHEBI), €CIH OHM
CTPYTIIHPOBAHB B KOMOUKM, HANOMHHAIOLHE BHHOIPAAHYI0 KHCTB, — TO
3TC CTAhHNOKOKEY (BBIILIBAKOT NHINEBLIE OTPABNCHHA).

Bubpuonst — 3TO BaKTEpUM, MMEIOWHE WIOTHYTYIO dopMy, HANOMH-
HAMLIME 3AUATYHO (BO30YIHTEIs X0TePhL),

Cnupu.-z-zbz — 3TO HHTCBHJIHRIE HIH 33pr‘-ICHHb]C no C]IHpELHH KIIETKH.
Ha Hux NMoxoH cnHpoXeTs. CHMPSLTILL H COHPOXETHl OT/IHYAKTCA APYT
OT [IpYTa Nno coocody nepeMelleHns.

[Tpu RacTymneHHH HeOMarompUATHLIX YCNOBHI HEKOTOpHe DakTcpuw
06[]&3)([01' TOUCTOCTCUHBIC Cl1opEL. CIlOpbl JHAOICHUGTO HPOHCXOAICHITA,
TO BCThb OHH (QOPMHPYIOTCA BHYTPH KIETOK H CITYKAaT HE JINA pa3MHONKe-
HMA, @ I8 NepeHeCeHHs HeBnarenpHATHRIX YCIOBMH H pacnpOCTpaHeHns.
Cnopsl criocoOHBI BHICPKUBATE HATPCBAHHUE, NEPEOXIAKIESHHE, o0iryde-
HHE H MOTYT COXPAHATLCA JKHBBIMH JECATKH JIET.

PasMuokaroTca OaKTepHH MPOCTRIM JENEHUEM KISTKH mouonam (Gu-
HapHoc acicuMe). Tlepen JCICHWEM KIETKH ¥V HHX [IPOUCXOAHT Y/JBOCHHE
monexynsl JHK. ¥V HexoTopbix DakTepHit NencHHe MOXET NPOUCXOAHTH
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kaxple 20 MUHYT. Y OaKTepUH MOXET NPOHCXOOUTh OOMEH I€HETHYE-
CKHM MaTepHAIOM. JTOT NPOLECC HAa3bIBAeTCs P€HETHIECKOH pekoMOHHa-
uMer. Y 6akTepuil BELAEISIOT TpH e¢ GOPMBI: TpaHCHOPMALHIO, KOHBIOTa-
LMIO (HE MyTaTh C MOJIOBBIM IIPOLECCOM KOHBIOTALMEH Y BOAOPOCIEH H
HH(}Y30pHUit!) U TPAHCAYKLUIO,

BakTepun-rerepotpodsl Ans MONydeHHs HeoOXOOHMOH JHEPTHH HC-
MOJB3YIOT I'OTOBblE OpraHuveckye BelecTBa. OHM NONYYalOT JHEPIHUIO
[p¥ OKUCJIEHUH OPraHMYeCKHUX BELIECTB KHCIOPOAOM WM NpH cOpaxHBa-
HuH (6€3 yyacTus KMciaopojaa). B 3aBucuMocTH oT cybcTpara, Ha KOTOpOM
OHHM pa3BUBAIOTCA, Pa3IM4alOT canpodUTHbE OaKTepHU (MMTAIOTCS MEPT-
BbIM OPraHHYECKHUM BEIECTBOM, HanpuMep 0akTepuH 'HUEHHUSA, MOJIOYHO-
kucibie 6akTepun); 6akTepuH-napa3uThl (IIMTAIOTCS TOJBKO XMBBIMH Op-
raHu3MaMH, HallpuMep MEHMHTOKOKKH, FOHOKOKKH). EcTh MUKCOTpOdHBIE
GakTepuH (CMOCOOHBI H K Mapa3sHTHYECKOMY, H K canpodHTHOMY oOpa3y
H3HH, HallpuMep OaliHUIbl ChIHOro TH(A, CHOUPCKOH A3BHI).

ABTOTpOGHBIE GAaKTEPUH HCIONB3YIOT HEOPraHHYECKHE COCTHHEHMs
yrilepoza (rJ1aBHbIM 00pa3oM yrileKUCIbIH ra3) 11 CHHTEe3a COOCTBEHHBIX
OpraHMYeCKUX BEILECTB. B KayecTBe HCTOYHHKA SHEPTHH OHH MCIIONL3YIOT
ik cBeT (PoToaBToTpodsl: HHAHOOAKTEPHH, MYPIypPHBbIE OAKTEPHH, 3€iIe-
Hble OAKTEpHH), HIH XMMHUYECKYIO 3HEPrHI0 OKHCIIEHHS HEOpPraHM4eCKHX
BEIIECTB (XeMOaBTOTPO(dBI: CepobakTepuH, HUTpUPUUMpPYIOUHE OakTe-
puH, xene3obakTepud, BolopoaHble OakTepuu). K ¢oToaBTOTpOPHBIM
HpUHAIEXAT OAaKTepHH, UMEIOLIUE 3€EHblE THIMEHThI 6aKTepHOXIIOPO-
¢dumsl. POTOCHHTE3 Y HEKOTOPHIX M3 HUX NMPOTEKAET B aHA3POOHBIX YCIIO-
BUAX 0e3 BhIAeNIEHUA KHUCIOpo/a (aHOKCUIeHHBIH (oTocHHTE3). Y LHaHO-
6akTepuil POTOCHUHTE3 MPOTEKAET C BBLAEIIEHHEM KHUCIOpOAa (OKCHI€HHBIH
¢dotocunTtes). B rpymny xemoaBTOTpOGOB BXOAAT HHUTPH(HUIMpYOIIKE
6axTepun, ciocoOOHBIE OKUCIATH AMMOHHH 10 HUTPATOB. A30TGHKCHPYIO-
mue 6aKTepHH MepeBOAAT MOJEKYJISAPHBIA a30T B HUTpaThl. beclBeTHbIE
cepHble OaKTEpHH OKHCIIAIOT CEPOBOJOPO/ IO MONEKYJISIPHOH Cephl, a IpU
HEXBAaTKE CEPOBOJIOPOJA NEPEBOJAT CEPY B CEPHHUCTYIO M CEPHYIO KHCIIO-
ThL. JKene300aKTepuu OKHCIAIOT IBYXBAJICHTHOE XKEJE30 B TPEXBAICHTHOE,
6naronaps UX AEATENbHOCTH B MPOTEPO30HCKOH 3pe 06pa3soBaIUCh 3a1eXHu
xenesHsIx pya (Kpusopoxckoe Mectopoxaenne). Bonopoausie 6akrepuu
OKHCIISIFOT MOJIEKYJIIPHBIH BOAOPO, IO BOABL.

OcoOblii MHTepec TpencTaBIslOT OaKTEpHH-CUMOHUOHTHI, TECHO CBf-
3aHHblE C JPYTMMH JKHBBIMH OpraHH3MaMH CHMOHOTHYECKHMH THIIAMH
otHoweHuH. Hanpumep, kimybedpkoBble OakTepuu (MPUHAMIEKAT K POIY
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Pu3obuym), xoTopnie 06pasyroT KiyOeHBKH Ha KOpHsAX GOGOBBIX pacTe-
HHH, cBOOOIHO KHUBYT B II04YBE, HO (PHUKCAIUIO MOJIEKYJISAPHOrO a30Ta Mo-
I'YT OCYLIECTBJIATh TOJbKO B CHMOMO3€ ¢ pacTeHHAMH. OHH CHOCOGHBI
(MKCHPOBaTh MOJICKYJIAPHBIA a30T M NEPEBOAUTH €ro B GOpMY, HOCTYII-
HYIO U1 BCACBIBAHHUS PACTEHHSIMH.

Pacrenue obecrieunBaeT GakTEpHH IMUTATENBHBIMH BEMECTBAMH H CO3-
JaeT A7 HMX HeoOXOIMMbIE YCIIOBHS CYILECTBOBaHHA, a OakTepHu cHab-
KAlOT PaCTEHHA a30TOM. bakTepuH UMEIOT IMOBCEMECTHOE PacHpOCTpaHe-
nue. Hambonbimee xomuuectBo Gaktepuii obuTaer B mouse — B 1 T
IUIONOPOAHON MAaXOTHOM MOYBBI UX CONEPKUTCA HECKOJNBKO MHILUIMApAOB.
INouBeHHas ¢opa B OCHOBHOM mpeiacTaBlicHa GakTepuaAMH rHHeHus. OHH
pasnaraloT OpraHH4eckue OCTaTKH (OTMepIIMe Tella PacTeHHH M JKHBOT-
HBIX) 10 BEIECTB, KOTOPEIE MOTPEOJIAIOT PACTEHHS: 10 YIJIEKMCIIOrO rasa,
BOJBI U MUHEPANBHBIX CONEH. ITOT MPOIIECC HA3BIBAETCA MHHEpATTH3ALUEH
OpraHH4ecKuXx ocTaTtkoB. Yem Oosnpure GakTepHii B IOYBE, TEM HHTEHCHB-
Hee HAET NpOLEecC MHHEpaIH3allH, CJIEJ0BATEIRHO, TEM BBHIIIE IUIOAOPO-
ave noys. B nouBe Taxke MOryT HaxoauThes OoNe3HETBOPHBIE OAaKTEPHH H
HX cnopsl (cTonbHsk). B Bomy GakTepuu nmomaaaroT ri1aBHBIM 06pa3oM U3
noysbl. Ha nHe BOIOEMOB CKOHLIEHTPHPOBaHBI canpoGHTHbIE GakTepHH,
OHH pazjaraioT OTMEpILee OPraHMYECKOE BEIIECTBO, OCENAIOIIEe Ha JHO,
TO €CTh BBIIOJHAIOT Ty )K€ POJib, YTO H NMOuBEHHbIE OakTepuu. KoHueH-
Tpauus GaKTEpHii B BOJE 3HAYHTEILHO HIDKe, YeM B nouse. B 1 cM® Bozsl
obpuHO comepxutcsa o 400 000 Gaxrepmii. B Bone MoryT mpHCyTCTBO-
BaTh U 60Ne3HETBOpHBIE OaKTEpHH — BO3OYIHUTENH XONEPHI, TYIAPEMHH H
Ip. Menbie Bcero 6akTepHii B BO3IyXe, OIHAKO MX KOJIMYECTBO 3HAYH-
TEIBHO IOBBIIAECTCA B IIOMELICHHUAX, B MECTaX CKoIuleHHs aroned. Hau-
MeHblIllee KOJIHYECTBO OaKTEepHil CONEpKUTCS B BO3AYXE XBOHHBIX JIECOB,
0c00eHHO COCHOBBIX. CMOJIMCTBIC BbIJEJIeHHsT XBOMHBIX pacTeHHit obna-
JaloT 0aKTepULHAHBIM CBOHCTBOM. B HaceNmeHHBIX IMyHKTax, 0COOEHHO B
NPOMBIIIIJIEHHBIX TOPOax, YHCIO GakTepuii B BO3lyXe YBEITHYHBAETCS, TaK
KaK OHHM OCENAlOT Ha B3BECH IIBLIH, B H30BITKE conepxalleiics B BO3RyXe.
B MecTax CKOIUIEHHs J0AeH BO3AYX CONEPKHT OYEHb BOIBIIOE KONHYECT-
BO pa3HO00Opa3HeIX GONE3HETBOPHBIX OakTepHid M HX cropsl (Tybepkynes,
anruHa), baktepuu BcTpeuaroTcs U B GECKUCIOPOAHOH cpese (B IIyOoKHX
CJIOAX MOYBBL, B Wie, B Tonue Boasl). OqHu 6akTepHH npHCIOCOOWIHCH
KUTh NIPU HU3KHUX TeMIlepaTypax, Halpumep, B 1 T n1baa AHTapKTHABI 06-
HapyxeHo okono 100 Gakrepuii. Jpyrue, Ha060POT, MOTYT KHTh B Iops-
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YHX MCTOYHHKAX, BblAepxkuBas temneparypy o 80 °C. bakrepuu xuByT
Ha [IOKpOBaX pacTeHHH, )HUBOTHBIX H YEJIOBEKA WIH BHYTPH HHX.

bakTepu NPUHUMAIOT HENOCPEICTBEHHOE Y4YacCTHE B KpYTOBOPOTE
BEILECTB B IIPHPOJIE, paspyllas MepTBbIE OPraHMYECKHE BEILECTBA, H TEM
CaMBIM CIIOCOOCTBYIOT ITOTJIOIICHHIO 3THX BEIIECTB PACTEHHAMH.

nanobakTepun npu ¢GoTocHHTE3€ BBLAEIAIOT Kucaopod. KMmenHo
Onarojapst 3Toit Ipynne OpraHW3MOB IPHMEPHO 2 MHJLTMApAA JIET TOMY
Ha3aJ B aTMocdepe HayaloCch HAKOIUIEHHE MOJIEKYJISAPHOro KMCIOpOJa.
B pesynbrate neATENBHOCTH 3THX OAKTEpHH M3MEHWICHA Ta3oBBIA COCTAB
aTMocdepsl H copMHpOBAIICS O30HOBBIH IKPAH.

BaxHyro ponb HrparoT Gakrepur B (MKCalMH aTtMocdepHoro asora.
Cpenn HHX BCTPEHAIOTCH KakK CBOOOIHO XUBYIIHE 6akTepuH (asotobakrep),
TaK M JXMBYIIWE B CHMOHO3e KITyOeHbKOBbIEe GakTepuu. [lenas NOCTYITHBIM
VISl PAaCTEHMI a30T aTMOCHEPBI, OHH MOBBULAIOT [LIOJOPOIME MOYBHI.

[[nanoGakTepuu BXOAAT B COCTaB JMIIAHHUKOB. MHOXECTBO CHMOHO-
THYECKHX GakTepnit OOUTAIOT B KHIIEYHHKE MIICKOITHTAIOIMX KaK CHMOU-
OHTBI, HAaIIpUMep KUIleyHas namoyka. OHM 4aCTHYHO pa3jiararoT KiieTyar-
Ky, KOTOPYIO 3TH XXMBOTHBIE HE CNOCOOHHI mepeBapHThb. B mponecce ux
KM3HEJEATEABHOCTH CHHTE3HPYIOTCSA BUTaMHHBI rpynnel B u ButamuH K,
HeoOXoAMMBIe N1 HOPMAaJbHOM >KM3HeIeATeNbHOCTH. [IpH OTCYTCTBHH
GakTepuil B KHIIEYHHKE Y )KMBOTHBIX H 4eJIOBEKa pa3BHBaeTcs 3aboinea-
HHE — TUCOaKTEpHO3.

CnocobHocTs OakTepuil pacuICIUIATh OPraHMYECKHE BEIIECTBA HC-
[ONB3YIOT IPH OYHMCTKE 3arPA3HEHHBIX CTOYHBIX BOJI.

B nmmeBo nmpoMBINUIEHHOCTH OGakTEpHH HMCMOJB3YIOT B Ipoleccax
OpoXeHHS [ NOTy4eHHUA KHCIOMOIOYHBIX NMPOAYKTOB, ChIPa, Macia, KBa-
LIEHHA OBOLIeH. B XuMHYeCcKo! MTPOMBINUICHHOCTH 6aKTEPHH HCHOIB3YIOT
JULA TIOTy4YEeHHs CIMPTOB, YKCYCHOH KUCIIOTHI, aLIETOHA, CaXapoB U IOIH-
MEpOB.

bakTepuH NpUMEHAIOTCS B MHKPOOHONOrHYECKOH MPOMBIIUIEHHOCTH
JUTS IOTYyYEHUS! aHTHOHOTHKOB, BUTAMHUHOB, TODMOHOB 1 (bepMeHTOB. bak-
TEPHM IIMPOKO HCIIOJNB3YIOTCS B I€HETHYECKON MHXKEHEepPHH. Tak, IyTeM
[IEPEHOCa B KJIETKH IeHOB OaKkTepuil, KOAMPYIOUMX CHHTE3 MHCYJIHHA Y
YEeJI0BEKa, YAAIOCH MOIYYUTh YEIOBEYECKHUI HHCYIIHH.

BakTepuu MOIyT HrpaTh M OTpULATENbHYIO Posib. OHH CIOCOOHEI BbI-
3bIBaTh IOPYY CE€HA, KOPMOB, IHILEBBIX [IPOIYKTOB, IOBPEXAECHUE KHUT H
pykonmuceii. IluaHo6akTepHH BEI3BIBAIOT LIBETEHHE BOLEI, YTO MArybHO OT-
paxaeTcs Ha CYIIECTBOBAaHHUH JpYyrux obHuTareneil BozoeMoB — 6ecro3Bo-
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HOYHBIX H pbI0. BakTepuu BEI3bIBAIOT 3260JI€BAHUSA PACTEHHMH, XKHUBOTHBIX U
4enoBeka. Y yenoBeka OakTepuu sABIAIOTCA BO3OyAMTENsAMH Takux 3abo-
JeBaHUi, Kak TU(, xosepa, yyma, cubupcKas s13Ba, TyOepKyJe3, aHTHHa U
Ip. 3apaKCHHE MOXET MPOMUCXOAUTh KaK MpPH KOHTAKTe € OOJIBHBIMH
TOIbMH, TaK U yepe3 BOAY, BO3AYX, IPOAYKTHI IHTaHUA, PEIMETHI THY-
HoH rurveHsl. K Mepam 60ppObl ¢ Bo3OynuTesiMi HHGEKLHOHHBIX 3a00-
JIEBAaHUH OTHOCATCS: NPOBENEHUE NPENOXPAaHUTENBHBIX NPHBHBOK, KOH-
TPOJb 32 HCTOYHUKAMHU BOJbI M MUIIEBHIMU [IPOAYKTAMH, NACTEPU3ALHA U
TepMHyecKas oOpaboTka [POAYKTOB NTHTaHUsl, COOIIOAEHUE OCHOBHBIX ['H-
THEHHYECKUX TpeOoBaHHH, Ne3nH(eKUrs OMELIEHHH, CTepUIN3aLHsi Me-
JULMHCKUX HHCTPYMEHTOB H IEPEBsI304YHOF0 MaTepHaa  Jp.

3apanus

Br16epuTe 0AMH NpaBHIbLHBIH OTBeT.

1. Pa3mepsl caMbIX KpYIHbIX OaKTEpHit COCTABISIOT IPUMEPHO
1) 10°m 2) 10°m 3) 1Mmm 4) 1cm
2. Illapoo6pa3Hbie OakTepuK Ha3BIBAIOTCS
1) cnupwwuiaMu 3) subpuoHaMu
2) KOKKaMH 4) OawwuiaMu
3. Bo3byaureneM xoneps! sBISETCS
1) cTpenTokokk 3) BubpHoH
2) OGauuia 4) cnupoxera
4. baktepun cniocob6HbI nepeJBUraThCsl ¢ TOMOLIBIO
1) JKryTHKOB 3) napanoaui
2) IOXXHOHOXEK 4) pecHHuEK

5. Baktepuu-canporpods! nuTarTCs
1) >KMBBIMHM KJIETKaMH
2) yMepIIMMH OpraHU3MaMH
3) HeopraHMYeCKHM BELIECTBOM
4) mOOBIM U3 NIEPEYHCIIEHHBIX CrIoc000B
6. K MukcoTpoHBIM DaKTEpHAM OTHOCATCS
[) roHOKOKKH
2) MOIOYHOKHCIIbIE OaKTEpHH
3) B03OynuTEnH CUOMPCKOH A3BBI
4) a3oToduKcHpyIOlIHe OaKTepUH
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10.

11.

12.

13.

14.

®doToaBTOTPOGAMH ABIAIOTCS

1) unaHob6akTepuu

2) asotoduKCHpYIOIIME OaKTEPUH
3) ©Oone3HeTBOPHBIE HaKTEpUH

4) nenurpuduuupyromue 6aKTepun
Criopsl y 6akTepuii cayxart s

1) axTHBHOTrO MEpeIBHKEHHS

2) 6ecnonaoro pa3MHOXEHHUs

3) MHONOBOTO pa3MHOMXEHUS
4) nepexHBaHUS HEOIArONPUATHBIX YCIOBHH

Crops! 6aktepuit Hanbosee ysI3BUMBI 11

1) xunsueHus

2) 3aMOpa)KUBaHHA

3) o00e3BOKHUBAHHA

4) ynpTpadHONETOBOrO U3TY4EHHSA

1o Tuny nuTaHus 6aKTepUN THUEHHA OTHOCATCA K

1) canporpodam 3) XEMOCHHTETHKaM
2) mnapa3uTaM 4) ¢doToCHHTETHKAM
Bosbie Bcero 6akrepuii Ha eNUHMIYY 0ObeMa OOHTAET B
1) OGosoTHOIH BonE 3) BO3QYyXE rOpOAOB
2) MIOIOPOIHOM CJIOE MOYBHI 4) okeaHe
A3zotdhukcupyromwue 6akTepus OTHOCATCS K

1) MOJI04YHOKHUC/IBIM OaKTEpUAM

2) ©OakTepusM rHUEeHUs

3) OaxTepHsaM CIHPTOBOro OpOKEHUS
4) xn1y6eHbKOBBIM OaKTEpUAM

ITanoyka Koxa oTHOCHTCS K

1) nouBeHHBIM GaKTEPUAM

2) OakTepHsAM rHHCHHUS

3) ©6one3HETBOPHBIM ODAaKTEPHIM
4) YKCYCHOKHCIBIM OaKkTepHsIM

CHUMOHOHTOM ueJIoBeKa ABJIAETCH

1) asorobaktep 3) kuuICYHAasA Najoyka
2) xonepHbli BUOPHOH 4) 30m0TUCTHIH CTadUIOKOKK
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15.

16.

17,

18.

19.

20.

104

baktepuu apnarored Bo3GyauTensMu
i) ocnel

2) renatHta

3) kpacHyxu

4} cubHpcKoii A3BHI

BrLiGepuTe TpH IPABHILHLIX OTRETS.
bakTepHH He HMewoT

1} KNEeTOMHOHR CTEHKH

2) JHK

3) agpa

4) uMTOmNaiIMsl

3) amnapara ['oneaxn

6) 3SHMOMNA3MATHYECKOH CETH

DopmamMH reHeTHYeCKOH pekoMOUHalIMK vy DaKTepHil ABIAOTCA

1) TpaHCKpHIUKA
2) TpaHCHAUMA
3) TtpaHcopMatma
4) TpaHCcAyKINA
5) KoHBOranua
6) TpaHCIOKALHA

XemoarToTpodaMH ABIAIOTCA

1) MonounHokHciase OaKTepHH

2} ykcyCHOKuCITBIE DAKTEPHH

3) OakTepuH cIIHPTOBOTO GpoKEHUA
4) HUTpudHUMPYIOLIHE DaKTEpHH
5) BopopopHbie BakTepun

6) wenezobakTepHH

bakrepHH #BNA10TCA BO3OYIHTENAMH

1) uymsr 4)
2) Xomepwl 5
3) cronbuaxa 6)

Bainnie! ARIAIOTCA BO3 6y,[1HTeJUIMH

13 cemHoro THhA 4
2) cudunmica 5
3) Tybepkyneza &)

rpHMNna
YeCOTKH
feeHcTRa

OCIIBI

“YMBI
3HTHHEI



21. ¥craHopHTe COOTReTCTBHEe ME&XAY 3abonesaHnceMm M DaKTepHAMMH,
SBISIOIHMHECA ero Bo30yHTeJIsIMH.

3adonepanne Ha3panHe faxTepHii
1) ckapnatuna A} Banumie
2) TIHCBMOHHA B} xokku
3) cubmimc B) cmupoxers

4) cubupexan asea
5) chinHOHA THG
6) auHrHHa

KaouH k 3a1aHHgM

Ne gonipoca 1,2 (3|45 6 7 8 9 10
OTBET 1 213 1 2 3 1 4 4 1
Neponpoca |11 |12 |13 | 14 | 15| 16 17 18 19 20
OTBeT 2 43|34 (356|345(456(1,23|1,3,5
Japanne 21
1 2 3 4 5 6
E B B A

I'pubnl. JInmmaduukn

O6masn xapakTepucruxa rpubos, Hlasnounsie rpuosbl,
HX CTPOEHHE, MHTAHNE, PA3IMHOMNKEHHE. Y CJIOBUS HKH3HH
rpuboR B gecy. Chego0HbIe H AR0BHTLIE TPHOLIL. [L1ecHeBbIE
rpudnl. Jpoxckk. [puibl-napa3utbl, BLi3biBalomiHe Goj1e3HA
pacrenn. Poas rpnos B npHpoAe B X038HCTRE

I'pubpl OTHOCATCR K OTAEABHOMY LAPCTBY JKHBBIX Opranusmas. OHH
JEMOHCTPHPYIOT NIPH3HAKH KAK PACTCHHH, Tak H WHBOTHHIX. C pacTcHUa-
MH HX cBmbkaeT ocMOTPOdHBII THIT TUTAHKA, COCOOHOCTE K HEOrpaHH-
HEHHOMY POCTY HHTYATOrO TeNa, HATHIHE KECTKOH KISTOYHOH CTEHKH H
pazMHoxkeHHe criopamu, [IpH3HAKH KUBOTHBIX — 3TO reTepoTpodHLI TUR
[IMTAHMA, IPHCYTCTBHE XHTHHA B KIETOYHOH CTEHKE, 3aNaCHOH YTIEBOL —
[IMKOreH, HANHYIHE MOYSBHHB! B a30THCTOM OOMEHE BEIllECTB.
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Teno rpu6oB COCTOMT U3 BETBAIMXCSA HUTEH, KOTOPHIE HA3bIBAIOTCA
rudaMy, a BCS COBOKYIHOCTH TM( HAa3bIBAETCH MUUEIUEM, WM TPHOHH-
nel. B HacTosIee BpeMst HACYUTHIBaOT 0k0J10 100 ThICSY BUIOB rpUGOB.

Bce rpubsl rerepoTpodHbie OpraHU3MBbL, CPEIH HUX BBIACISIOT CAlpo-
TpooB, Mapa3uToB H CHMOHOHTOB. CanpoTpodHsle rpubsl BMecTe ¢ Gak-
TEpHAMH B 3KOCHCTEMaX (POPMHUPYIOT IPYNITY PEAYLEHTOB. Y HUX UMEIOT-
cs pasHooOpa3Hble (EpMEHTBI, YTO MO3BOJAET CAnpoTpOodHBEIM rpubam
pasnaraTh pas3jM4HBIE OpraHUuYecKkue cybcrparsl. I'pHObI-TIapa3uThl napa-
3UTHPYIOT Ha )XHBBIX PACTEHHMAX U XMBOTHBIX. | pUOBI-CHMOUOHTHI y4acT-
BYIOT B (DOPMHPOBAaHHMH ABYX B@KHBIX CUMOHO30B: C BOJOPOCISIMH OHH
0o0pa3yroT JMIIAHHUKY, a ¢ KOPHSAMHU BBICLIMX PAaCTeHHH — MHKOPH3Y.
[TouBeHHBIE PHOBI-MHKOPH3000pa30BATENN OIIETAIOT KOPEHb PacTEHHS
(ectb rpubBI, NPOHHKAIOUIME BHYTPh TKAaHEH KOPHS) M BBINOJHSIIOT PONb
KOPHEBBbIX BOJIOCKOB. OHM BCACHIBAIOT MUHEPAIbLHBIC BEIIECTBA MW BOIY
(ocobeHHO BaxxHa poJib rpUOOB NPH MOMIOLIEHUH COoeAHHEHUH (ochopa) u
TPaHCIIOPTUPYIOT UX B KOpeHb. B cBO0 ouepenp, BbICIICE pacTeHHE CHA0-
*kaeT rpud opraHuYecKHMH BerecTBaMH. MHUKOpH3y He 00pa3yioT BOAHbBIE
pacTeHHs, OCOKH U KpeCTOLBETHBIE.

PasMHOXaroTCs rpubbl BereTaTUBHBIM, OECIONBIM M MOJIOBBIM ITyTEM.
BeretaTuBHOE pa3MHOXXEHHE NPOMCXOAUT YACTAMH MHLENHSA, a Y APOXK-
XKEeBbIX I'PHOOB — MOYKOBaHUEM. becronoe pa3sMHOXEHHE IrpUOOB NpOHC-
XOOUT IPH HAIWYUM TOABMXKHBIX H HENOABWXHBIX crop. Ilonosoe
pPa3sMHOXEHHE Y Pas3HbIX IpyNN rpHOOB NPOMCXOAHT MO-Pa3HOMY: Y HH3-
KX rpubOB HAET IIPOLIECC U30- U FETEPOraMHH, y CyMUaThIX (ACKOMHIIE-
TOB) NPOUCXOAUT CIUSHUE MYXKCKHX U JKEHCKHUX KJIETOK aHTepHIHs H ap-
XHKapna, y 0a3suIuaibHBIX HIET MPOLECC COMaTOraMHM ¢ 0Opa3oBaHHEM
6a3umui. V

IlnecHeBble rpuGbI — 3TO IPHOBI, KOTOPbIE BBI3BIBAIOT IIOpYY IpO-
JyKTOB TIMTaHUs, oBouieH, GppykToB. Y rpuba U3 poaa MyKop MHULIETIHH CO-
CTOUT U3 OAHOHM THraHTCKOH MHOrOSJEPHONH Pa3BETBIECHHOMN KIETKH, B KO-
TOPOM HET MNeperopogoK, TO €CTh MHLEIUA OJHOKIETOUHBIH. I'pub
oOpazyer Oenblii HaJleT Ha MOPTAIMXCS NPOOYKTax, HaBo3e. MHIETHM
¢$hopMupyeT BEpTUKAIbHBIE PH(BI, HA KOHLIAX KOTOPbIX HAXO/ATCA YECPHBIC
TOJIOBKM —- CIIOPaHTHMH. B HHX NpoHCXoMUT 06pa3oBaHHE M CO3PEBAHHE
crniop. Uepe3 HeKOTOpOE BpeMs HAJIET CTAHOBUTCA YEPHBIM, 3TO O3HAYaeT,
4TO Cropbl co3penu. [Ipu pacKpbIBAHHM CIIOPAHTHEB CIIOPhI PACCEHBANOT-
ca. Kpome Toro, rpub MoXeT pasMHOXKAThCS BereTaTHBHO YacTSAMH MHILIE-
7Hs, a TAKKe MOJIOBBIM MYTEM.
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ITrecnesoiti cpub — nenuyuar, WNH 3e1eHadA TUIECEHBD, TAIGKE BBIZHIBAET
nopyy NHIIERHIX NPOAYKTOB. Ere MALETHA, B OTAHYHE OT MHIEIHA MyKO-
pa, 00pa3oBaH U3 BETBANIHXCA TH(, MOACICHHLIX IEPETOPOIKaMH HA KNET-
kH. JIpyroc HaleauMce 3Toro rpuba — KHMCTEBHK, Tak Kak €re CTMOPaHrHH
HMEIOT BHA HebonblwHX kHcTodek. Criopkl Gecrnoore pasMHOMKEHHA ne-
HHLILIA cOOPaHBl B LIENIOUKHN M PACTIONOKEHH Ha KOHUAX KOHHTHCHOCLER.
10T rpul ApRgeTCS NPOXYLEHTOM AHTHOMOTHKA — MEHHUMILIHHA, KOTO-
PBIH RpUMEHSETCA NpH JeyeHHH paga 3abonepanui, JleueOHble cBOMNCTBA
MEeHHUMNHHEA OLITH OTKPLITEL B 1929 roay anrnuiickum spauom A, ®ne-
MMHICM,

Jposckd — 3T0 OAHOKNETOYHBIC TPHUOBI, KOTOpbIE pPa3MHOKAIOTCH
MoyKoBaHHeM. MX ¥NETOYHAN CTCHKA COAEPAMT OYeHb MANO XuTHHA. [Ipy
BETETATHRHOM PA3MHOKEHHH Ha [MOBEPXHOCTH KIETKH 0Dpa3yeTCs BRIMYK-
NOCTh, KOTOPAN PAcTeT H APERPAILAETCH B KIETKY, 3aTeM AUHMCPHAN KACTKA
OTAEIACTCA 0T MarcpHHCKoH. JIpoxkH MOryr pasmHOKaTLCA H [IOJNOBBIM
nyreM. YenoBek Havual MCMONBIOBATEH IPONGKH B X1e0ONEISHNH H NPUro-
TOBMEHHH HANMTKOB 3aJ0Nro A0 Hamweil 3pel. B mpouecce Opowenis
JPOAGKM PAdIaraloT caxap, IpH 2ToM o0paiyeTcs CMUpT M YIICKMCILIH
a3, KOTOPHIH pa3speXAACT TECTO M MOAHHMACT II€LY HA OBEPXHOCTH Opo-
HALEH HUAKOCTH. JIpPOsoKH HCIIONB3YIOT TAKKEe A NOMY4YSeHUS BMTAMH-
HOB Trpynnel B (MuBHBIE OposokH), PePMEHTOB, OPraHMEECKHX KHCIOT,
MHIIEBEIX OODABOK An% KOpMa RTHUE U ckoTy, Jpoxckessie rpubkH poma
TopTynna HCHONB3VIOTCA NPU H3IroTORIEHHH Kedupa. Hekotopele opox-
U ABASTCA BOIOYIHTENAMA TKENBIX 3aD0/EBAHNE HEN0BEKA — KAHIH-
OOMHKO30B,

llaanounsie rpubnl cfpazopanel W3 MIGIOBOrG TeNa M CPUOHHIEL
Muuenu#t mAnoyHLX rpubor pazeueaeTcd B cyGerpare, SoratoM opra-
HHYECKMMH BelecTBaMu. OH COCTONT K3 RETBALIMXCA T, KakIan KNeTka
KOTOpBIX MMEET 10 ABa rannoMasslx sapa. B neperoponkax Mexay wner-
KaMH MMEHTCA OTBEPCTHA, Hepe3 KOTOpHe CoodmaeTed LMTONIa3Ma co-
CCIOHHX KICTOK. Flo MEpE HAKOMITEHHA NHTATEIBHEIX BCHICCTE HA MNOBSPX-
HOCTH cybeTpaTa U3 Muuenns GopMHpPYIOTCA MUToAoRke Tena. Ilnogosoe
Teno rpuda COCTOMT M3 UUIAMKH W MeHbka (HOxkkH). B nnofosoM Tene ru-
§bl MHLUENHA TLIOTHO TIEPeLIeTAkTCA W 00pazyioT JI0KHYIO TKaHs, Bepx-
HHit cTol mTanK o0pasyeT KOKMLY, KOTOpad MOXET ObITh OKpalicHA B
pazHelE UBETA. ¥ OJHMX rPHOOB HHAHHH CNOH LUIATNKH HECET MHOTOYHC-
JEHHbIE TINACTHHKH, HANPHMEP, ¥ CLIPOEXKEK, LAMIMHLOHA, MYXOMOPOB;
37O IUIACTHHYATRIE CPHOLL. ¥V Apyrnx HMKHHHA CIOH WAAUKW TIPOHW3AH
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TpyboukamH, Hallpumep, ¥ Oenoro rpuba, NoAOCHHOBHKA, TTOAGEPE3OBHKA;
310 Tpy6uatsie rpudel. B Tpyfoukax u Ha WIACTHHKAX IUIOZOBLIX Ten 0O-
Pa3syloTCd MHOIOHHC/ISHHBIE CHOPH], C MOMONIBI0 KOTOPRIX IpHOH pas-
MHOXAOTCA. BhICEITAACH, CIOPH MOAXBATHIBAIOTCA TOKAMH BO3IyXa HIIH
Pa3HOCATCA KUBOTHBIMH, ITHTAIOIMMMHUCA TPUGAMU (CIH3HH, HACEKOMEIE,
3aiLbI, Genkn u ap.). Ilpu nonapannu B GIarCUPUATHBIE YCIOBM CTIOPLI
[pOpPacTAT B rudsl. MHOrKe 1W1AnouHEIe rprbhl SBIAIOTCA MHKOPH30060-
Pa30BaTe/sIMH, HEKOTOPBIS H3 HHX ITOJYUHIM CBOE HA3BAHHE TI0 HA3BAHHIO
AepeBa, PAJOM € KOTOPhIM OHH BCTPEHAKOTCH (HAnpUMEp, NMOLOCHHOBHK,
noadepesoBHk, NOAAyOOBHK H Op.). TudH MuteTHs OMNETaoT KOpeHs H
MOrYT NPOHHKATh BHYTPL ero. I'pu0 NomyuaeT 0T JepeBa opraHHuecKHe
BEILIECTBA H BUTAMHHBI, @ TAT JEPEBY AMHHOKHCIIOTH H YBSITHIHBAET BCa-
CBHIBAIOUIYIO [I0BEPXHOCTD.

Muorve wnsanoynsie rpubel cbeactusl. [liogoseie Tena rpuboB Ha
98% COCTOAT K3 BOALL, NO3TOMY OHH OLICTPO NOPTATCS. Bonbwan yacrs ux
CYXOTQ BECA MPHXOOHTCA HA OENKU U IpYTHE a30THCTHIE COSAHHEHMS, YT-
NEBOAOE B IpHlax COJEpPKUTCA IHAYHTENLHO MEHBILE, YEM B PACTHTENb-
HEIX npoiykTax. OHH GoraTel BHTaMHHaMH (rpynnel B u K) u gpyrumu
OHONOrHYECKH aKTHBHBIMH BellecTBaMi. Ho H3-32 HATTHYHMA XMTHHA B KJIe-
TOUHBIX CTEHKAX AQCTYIIHOCTh TIHTATENBHBIX BEUWIECTR OrPaHHYEHE, NO-
9TOMY IMTAaTeNbHAA LEHHOCTh rpu00oB JOBONLHO HH3Kad. Jlyunide che-
J00HBIe rpubbl — 3T0 Oenblif, pLIKHK, NOJCCHHOBUK, NOAOSPE30BHK.
IIHpoKke pacnpoCTPAHEHO KYIETHBHPOBAHHE WIAMNHHBOHA H BelueHkH. Ho
CPENH NLIAIOYHBIX IPHOOB HMEKTCA H RI0BHTHIE, HAIPHMEP, CMEPTEIILHO
ANOBHTEIMH ABIAOTCA G1enHan 1 6enas noraHkH.

FpHOLI-Napa3nTEl PacTeHHH BHIZLIBAIOT 3a00/1€BAHUS AHKOPACTY-
MHX H KyIbTypHBIX pacTeHnil, Cpean rpudos, Hambonee BpPeAOHOCHBIX
I8 CENbCKOXO3MHCTBCHHBIX PacTeHMi, MOKHO OTMETHTb BO3OyAHTENei
PrxaBuUMHEl H ronosny. Hukn Bo30yanTens xneOHo pXaBuUMHEL OPOTEKAET
C Y4ACTHEM JBYX X03fi€B. BecHONH 3TOT rpub HauHHAET PAsBHBATHLCA HA
GapbapHce, a CTOM €ro clopsl MONANAKT Ha 3akH, Ha KOTOPBIX 3a OJHH
ce30H odpazyeTcs HEeCKOJBKO MOKOMCHMH CIOP, OKPAlleHHBIX B OpaHkKe-
Bulif 1BeT. B MecTrax o0paz0oBaHus CIIOp HA JMCTBAX M CTEBAAX 3NAKOB
thopMHpYICTCS NATHA PXKABOTO LBETA, OTCIOA H Ha3BaHHe 3ab0JleBaHua —
pxaBupHa. [Ipy nopakeHuH 3naKOB UPOMCXOAMT MofaBneliMe obpa3oBa-
HUS KOJIOCHEB.

Jpyreoe rpubrosoe sabonepanue 3nak0s BHI3BIBACT ronosHA. Ceoe Ha-
anaHMe 3ab0/eraHHe MOIYYHIIO H3-34 BHEIIHETO BUOA MOPAXKEHHLIX pacTe-

108



Huid. OHH IIOX0XH Ha OOYTJIMBILKECS TOJIOBEILKH. B 3THX YEPHBIX KOJIOCH-
SX BMECTO 3epeH 00pa3yroTCsi MHOTOUYHMCIIeHHbIE criopel rpuba. Bo Bpems
ybOpKH ypoxas H MOJIOTBOBI 9TH CIIOPBI IONAAAI0T HA 3/J0POBEIE CEMEHA U
COXPaHAOTCA 0 BECHBL. A BECHOI, KOTAa U3 CEMEHH HauHHaeT GOopMHpo-
BaThCA pacTEHHE, CIIOpbl rpuba MpoOpacTaroT, U MHULEIHH NPOHHKAET B
TKaHb MPOPOCTKa. I'pU6 pasBHBaeTCs BHYTPU PACTEHHSA-XO3SHHA M JOCTH-
raet koyioca. I'u¢ppl NOpakaioT 3¢pHOBKH 3/1aKa H 33 CYET IHTATENBHBIX
BELLECTB, HAKOIUIEHHBIX B 3€PHOBKaX, 00pa3yloTcs cropsl rpuba.

Bonpoii Bpex 1ECHOMY XO3sHCTBY HAaHOCAT FPHObI, KOTOpbIE Napa3u-
THPYIOT Ha AepeBbix. OHH Ha3bIBAIOTCA TPYTOBHKaMH. JlepeBbs 3apaxa-
I0TCA CIIOpaMH 3THX TpHOOB 4epe3 NMOBPEXICHHSA Ha Tele PacTEHHs: Tpe-
IIUHBL KOPBI, OOJIOMKH BETBEi, COJHEYHBIE OXOrH M Ip. Munenuil 3tHx
rpuboB pa3BHBacTCi B JpeBECHHE, a IIOJOBbIE Tena (OPMHPYIOTCS Ha
CTBONax aepeBbeB. [L1010BEIE Tena MHOTOJIETHHE, TBEPABIE, HMEIOT POopMYy
KOIBITA U PAcONIOKEHBI OAUH HaJ APYTHM B BUje 3Taxepku. Ha ux Hux-
Hell cTopoHe B TpyOoukax (opmupyroTcs crnopsl. IlopaxkeHHBIE OepeBbs
CTaHOBSTCS XPYIIKUMH H B KOHEYHOM HMTOT€ NMOrHbaloT.

I'puObl IPHHUMAIOT y4acTHe B KPYTrOBOPOTE BELIECTB B NPUPOJE, IO-
CKONBKY B JKOCHCTEMax OHH BBHINOJHAIOT POJIb pelyleHToB. OcoGeHHO
BEJIMKO MX 3HAYECHHUE B NIECHBIX S9KOCUCTEMAX, IIé OHH Pa3pyLIAIOT LEIO-
103y W JHTHHH. I'puOBI HEMOCPENCTBEHHO Yy4acTBYIOT B IIO4YBOOOpa3oBa-
HHH: pa3jaras OTMepIlee OpPraHHY€ECKOe BEIIECTBO, OHH BHI3HIBAIOT MHHE-
paU3aLUI0 OPraHUYECKUX OCTATKOB.

I'pu6sl BCcTynaoT B CHMOMOTHYECKHE OTHOLIEHHS C BOZOPOCIHAMH, B
pe3yapTate oOpa3yloTcs JNHILAHHMKY, M ¢ KOPHAMM BBICIIMX DacTeHHH,
¢hopMHpPYs MHKOPH3Y.

CnenobHbie rpubsl ynotpebnsioT B nmuiy. Bo MHOTHX cTpaHax HX ak-
THUBHO KYJIbTHBHPYIOT ([IaMIIMHBOHBI).

I'puOBl HCNIONB3YIOT B MHLIEBOH MIPOMBILITEHHOCTH (JPOXOKU B XJ1e60-
NEYEHHH M IPOM3BOJCTBE CIIHPTHBIX HAIIUTKOB, NEHHUIWUIBI B MPOU3BOJ-
CTBE ONpPEIEICHHBIX COPTOB ChIpa).

I'pubbl, KOTOpBIE NAapa3sHTUPYIOT Ha OECIO3BOHOYHBIX, a TaKXKe Ha
Ipyrux Tpubax, UCMONB3YITCA Ui MONy4EeHHs IIPENapaToB, NOAABILIO-
IIMX Pa3BUTHE BPEAMTENCH M BO30yAUTENEH 3a00/IEBaHNH CENTBCKOXO35i-
CTBEHHBIX PACTEHHH.

B MHKpOOHOIOTHYECKOH NMPOMBILIICHHOCTH I'PHOBI HCIIOJNB3YIOT AJA
noyry4eHust (EepMEHTOB, BUTAMHHOB, OPTraHHYECKHX KHCIOT, FOPMOHOB
pocTa, aHTHOMOTHKOB.
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I'pubbi-napa3suTel BBI3BIBAIOT cephe3Hble 3a00JIEBaHHA YE/OBEKa,
XHMBOTHBIX M pacTeHHH. OHM MOryT BBIAENATh U TOKCHYHBIE COEIMHE-
HHSI — MHKOTOKCHHBI, KOTOPbIE TaKk)XKe BBI3BIBAIOT PAA CEPbe3HbIX 3abore-
BanHi. Cpeny LIANOYHBIX IPUOOB BCTpedaroTcs sA0BUTBIE (6ieaHas Io-
raHka).

['pubpl  paspymiaroT H34eIMSA U3 JIPEBECHHBI, BBI3BIBAIOT IIOPYY
NPOAYKTOB MUTaHUA, [IOBPEXICHHS TPOMBILLUIEHHBIX H3/IENUH U MaTepHa-
J0B: 6yMary, HehTenpoAyKTOB, 1aKOB, KpPacoK, IPOU3BEJICHUH HCKYCCTBa
UT. A

Crpoenne, nHTanHe, pa3MHOKEHHE JIHIIAHHHKOB.
Cum6103. Posib IHIIAHHMKOB B IPHPO/IE U XO3AHCTBE

JIMImafiHHKH — 3TO OpraHU3Mbl, TEJIO KOTOPHIX 0Opa3oBaHO B pe-
3ylpTaTe cMMOHO3a rpuba M BogopocaH. Teno nMmaiHWKa Has3bIBAETCA
TaJIoMOM (crnoeBuieM). POTOCUHTEIUPYIOIMM KOMIIOHEHTOM JIMILIAHHU-
Ka SIBJIIETCS BOAOPOCHb HIIM LiMaHoOakTepus, a rpub obecneunBaer Io-
IJIOIUEHHE BOJb! M MUHEpaNbHBIX cosell. Cpean BoAopocieH BCTpedaroTes
yaIlle BCEro 3€JIEHbIe U XKEeNTOo-3e/eHble BOAOPOCIH, Bcero okono 100 Bu-
I0B. B coBpeMeHHO# ¢nope HacuuthiBaeTcs okono 13 500 BuaoB nuai-
HHKOB.

JIMmraiiHMKK BCTpEYaroTcs B pa3iu4HbIX MecTooOuTaHmsx oT Cesep-
Horo 10 IOxHoro momtoca. OHU mpoOM3pacTarOT Ha KAMHAX M CKallaX, Kope
JIEPEBBEB W JIUCThAX PACTECHUH, MOUBE, HCKYCCTBEHHBIX cybeTparax. Heko-
TOpbIE JTMUIAHHUKH OOUTAIOT B BOJC.

ITo dopme Tannoma JNHIIAHHUKH MOAPA3AEILIIOTCA Ha TPH THIA: Ha-
KUIIHbIE, TMCTOBAThlE M KyCTHCThle. HakuIlHple MMEIOT BHI KOPOUYEK H
IUIOTHO cpacTaiTcs ¢ cydcrpatoM. JlMcTOBaThlE UMEIOT YIUIOLUCHHYIO
dbopMy, 4acTH TaJuloMa NPHUIIOJHHMAIOTCS HaJl CyOCTpaToM U HANOMMHAKOT
nucThs. OHM NPUKPEIUIAIOTCA K CyOCTpaTy my4ykaMu rid), 1 HX MOXHO OT-
JOEIUThH Oe3 MOBPEXACHHs TalioMa oT cyberpara. KycTHCThIE IMITaHHUKH
HUMEIOT B/l [OBUCAIOIIMX WJIK MPAMOCTOSYMX KYCTHKOB, KOTOpBIE IPH-
KpEIUIIOTCH K CyOCTpaTy TOJIbKO OCHOBaHHUEM TaJLUIOMa.

[To BHYTpEHHEMY CTPOEHMIO JHMIIAHHUKU OBIBAIOT ABYX THMIOB. Y Of-
HHX BOJOPOCIIH paBHOMEPHO pachpeneseHsl cpexy rudos rpuba mo Beei
TomuMHe cioeBuina. [IpoctpancTBo Mexay rudaMu M BOJOPOCISAMH 3a-
MOJIHEHO CJIM3bI0. DTO TOMEOMEPHBIH THN CTPOEHHA. Y APYTUX JIMIIAHHH-
KOB IUIOTHOE IepernieTeHHe rug oOpasyeT BEPXHIOW KOpY, NOA KOTOPOH
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3aJieraeT CIOM PhIXJI0 PACMONIONKEHHBIX TH() ¢ KIIETKaMU BOJOPOCIEH MEX-
Iy HEMH. 11O 5THM CJI0EM PacloNAraloTCs PhIXJIo PACTIONOKEHHBIE THAH,
dopmupyronpe cepauesuny. CepIUeBHHY MOACTHIAET HIKHSA KOpa, 00-
pa3oBaHHasi TECHO CIUIETEHHBIMH rHdamu. U3 cepaLieBUHBl BBIXOAAT ITyd-
KM rUd, C MOMOUIBIO KOTOPHIX JIMIIAHHUK KPEMUTCA K cyOCcTpary.

I'pub noctaBiseT BOAOPOCIH BOAY C PACTBOPEHHBIMH MHHEPAJIbHBIMH
BELIECTBAMH U [PEAOXPAHSAET €¢ OT BO3ACHCTBUS HeOMAronpusTHIX (ak-
TOPOB BHEIUHEH cpensl. B cBoo ouyepenb, BoOOpoCis B pedyibraTe (HoTo-
CHHTe3a MPOAYLHUpYET OpraHudeckue coeiuHeHus. Ho rpub moxer nu-
TaTbCs B JHMIIaHHMKE M KaK [apa3lT 3a CYET XXHUBBIX KJIETOK BOJOPOCIH,
MO3TOMY MX B3aMMOOTHOIICHUS MOXXHO PACCMaTPUBAaTh M KaK Mapa3sHTHU3M
rpu6a Ha BOAOPOCITH.

Yaiie Bcero JHUIAHHUKHM Pa3MHOXAIOTCSI BETETATHBHO: YacTAMH Tajl-
JI0Ma; KJIETKaMH BOJOPOCIIEH, OMjleTeHHBIMU rHdamu rpuba; crneuuasu-
POBaHHBIMH BBIPOCTaMM TAJJIOMa, CONEPIKAIUMH (PUKO- H MHKOOHMOHTHI.
ITocne oTaeneHus: TUX CTPYKTYp NpH OJArONPHATHBIX YCJIOBHAX OHH Ha-
YMHAIOT pa3BUBATbCA B HOBBIH Ta/IOM JMIIaHHHKa. JIMIIaWHUKK MOryT
Pa3sMHOXAThC U OECTIOINBIM, U MOJIOBBLIM MYTEM, HO 3TO Pa3MHOMXEHHE CBSi-
3aHO ¢ MHUKOOHOHTOM. PacTyT numaiiHMKM O4YeHb MEIUIEHHO: 3a IO HX
TAJIJIOM BBIPACTAET OT HECKONBKMX COTHIX I07Iei MHJIHMETPA 10 HECKOJIb-
KHMX CaHTHMETPOB.

JIMmaiiHUKH CrIOCOOHBI aKKYMYJIHPOBATh COJIHEUHYHO SHEPTHIO U CO3-
JaBaTh OPraHMYECKHE COENHHEHHA U3 HeopraHmdeckux. C npyroi cropo-
Hbl, MUKOOMOHT JNHINaHHUKOB — reTeporpod. JIMMaHHHKH — IMTHOHEpHI
pacTHTEIBHOCTH, OHH NEPBBIMH OCBaMBAIOT OE3KU3HEHHBIE CyOCTpaThI,
Jenas Co BpEMEHEM HX MPUTOTHBIMU Ul APYTHX OpraHu3MoB. JIMmaiHu-
KM — HMHIMKAaTOpbl 3arpA3HEHUs BO3AyXa, OCOOEHHO 4yBCTBHUTENIBHBIE K
COJIEP)KaHHIO CEPHHCTOrO rasa B atMocdepe. Mix ucnonb3yloT B apxeono-
T'HH U reoMopdOJIOTHH U1 YCTAaHOBJIEHHS BO3pacTa cyocTpaTa.

JIMImaHHHKH CTy>KaT KOPMOM JUIsl )KHBOTHBIX, OCOOEHHO B 3UMHEE Bpe-
Ms B CEBEPHBIX PETHOHaX (HanpuMmep, fArefb, WIH OJNeHHH Mox). [ITHIB!
MOTYT HCTIOJIb30BATh CJIOEBUIIA JIMIIAHHUKOB KaK CTPOUTEIbHBIA MaTepH-
an s CBOUX THE3I.

HekoTopsie nHIIaHHUKH CheTOOHBI M A8 yejgoBeka. M3 JHIIaiHUKOB
[I0JIy4aloT PAA BEILECTB, HCIOJIB3YIOMIMXCA B NapQOMEpHOH MPOMBILI-
JeHHOCTH. HekoTopble JHLIAHHMKY HCNONB3YIOT B HAPOJHON MeIHLMHE
TIPH JIEYEHHH psina 3aboneBaHumi.
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3anaunn

BribepHuTe oMy OpaBRILHBLH O0TBET.
1. 'pubn apnswoTcs

1) otneasHoll rpynnoi pacTeHuii

2) cumbuosoM pacteHuH M BakTepHil

3} ocoloii rpynmnoi XUBOTHRIX

4} ocobolt rpynnoH MUBLIX CYIUECTB

2. K HHM3MHM pacTeHHIM OTHOCATCA
13 1pHOLI 3) Mxu
2) Bogopocnu 4) AMMIAHHKU
3. TIpusHakoM, oOILEM AN rpHGoB H KUBOTHBIX, ABIASTCA

1} oTcyrcTBHE MIacTHA

2) cnocob pazMHOXKEHUS

3) HanIHYMe BHYTPEHHETO CKeleTa
4) 0ocMOTPOGHEIA THIT LIHTAHHS

4. KnetouHan crenxa rputoB COIEpKHT

1) mypensn 3) uenmonoly
2) UEKTHH 4) XHMTHH

5.  Muneauii rpuba oSpasosaH

1) XHUTHHOBEIMM BONOKHaMH 3) crnopamu

2) rtudamu 4y pusoHZaMH
6. IoukopakHeM pa3sMHOKaETCH

1) myxop 3) neHMunnn

2) ronoeHa 4)  IpOACKH
7. K nnacTHHYaThiM rpubaM OTHOCATCA

1) crIpoeXKH

2) MacmaTa

3) MOXOBHKH

4) NONOCHHOBHKH

8. Mmuxkopuia — 310
1) rpudkoBoe 3a00NeBAHHE PXKH
2) cHMDBHO3 rpuba ¢ KOPHAMH BLICLIMX PacTeHKH
3) opras pasMHOXEHNA IUIECHEBHIX IPHOOB
4) OIHMH M3 CaMBlX AOOBHTBIX TPHOOE
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10.

11.

12.

13.

14,

15,

16.

Mukopusy obpazyer
1} myxop 3) nonGepesoBuk
2) MAMNHHBOH 4) cnophiHBA

Muitenuii npeacTaegneq oaHOH KNETKOH ¥

1} ronosuu 3) uensuWLia
2) TpyTOBHKA 4) wmyKopa
Cnopsl y MyKopa cO3peBaT

1} B cTeuMANLHBIX MIAPUKAX HA KOHUAX BEPTHKANBHBIX THHOB

2) 1o BceMy MHIENHIO

3) B KMCTEBWIHBIX PA3BETBICHUAX

4) wmyxop cnop He o0pazyer

Jpoicky B Ipollecce KUIHENeATENBHOCTH cOPaXKHBAIOT

1} rmokosy 1) YKCYCHYHO KHCIOTY
2) MOIOYHYIO KMCIIOTY 4) MacIAHYI0 KMCIIOTY

IlonoBHA ABASETCA TAPAIUTOM
1} SKMBOTHBIX 3) MAOROBBIX KYALTYp
2} xneGHBIX 2TaKOB 4) xaproters

JInmakuuKn HMEOT

1) crebenb, KOPHH H JTHCTbA

2) cTebens H pHIOMALL

3) TONBKO PHIOHILI

4) He HMEIOT BEreTaTUBHLIX OPTAHOB

KneTkn rpHOHHIE CHAGkKAIOT OPraHM3M JTHUTAHHHKA
1) Bogmoli H OPraHHYECKHMH BELLECTRAMU

2) BODOH H MHHEPANbHBIMH BEIICCTEAMH

3) MCKTWYHTENBHO BOAOH

4) KMCNOPOAOM H YrAEKHCIIBIM I'330M

BriGepHTe TPH NPpaBUILHBIX 0TBETA.

IIpuanaxom, obmum A rpuboB M pacTeHHH, ABIAETCA
1) HENOIBHXHOCTD

2) HaMHYHE XKECTKHX KICTOYHEIX CTCHOK

3) NOCTOSHHBIH pocT

4) zanacaHHe YIAeBOAOE B (hOpME IIHKOTEHA

5) HanHyHe MHUETHA

6) KAeTOYHAA CTEHKA N3 KISTYATKH

113



17. K tpybGuareim rpubam oTHOCATCH

1) rpysou 4) BOJHYUIKH
2) UIaMIMHBOHBI 5} IOJOCHHOBRHKH
3) nonbepezoruxH 6) MoIOPEXOBHKH
18. TI'pulpi aensioTcs BO3GYAUTENAMY
1) p#aBuURHBI 4) CTPUTYyILEro NHILas
2} MYYHHCTOMH POCHI 5) 3K3eMel
3) decorkn 6) npokainl
19. K ipubam-napazuraMm OTHOCATCS
1} macneHok 4) CNOPHIHBA
2} dmTodrropa 5) Bemenka
3) MAMNKHKOH 6) ronoBHA
20. K aHmaiinrkaM oTHOCATCS
1} 3onoTanxa 4) KCAHTOpHUA
2) omiyia S) napmenus
3) nammuuaapns 6) aHdensLun

21. ¥YcraHOBHTE COOTBETCTBME MeXRY HalBaHMeM .THINAHHHKA H
rpynnoii, K KOTOPO# OH OTHOCHTCH,

Haizganne I'pymua nmafinnkoe
1) rpaduc A) JmMcTOBaThIE
2} 3omoTAnKa B) wycTHCTBIE
3) napmenua B) HakHndble
4) Gaunuus '
5) srensb

|6) _exaHopa

Knoun K 3a2aHHAM

Negonpoca | 1 | 2 |3 | 4 |5 6 7 8 9 10
OTBET 4 | 2 1 4 |2 4 1 pJ 3 4
MNeponpoca | 11 ) 12 ;13 ;14 | 15| 16 17 18 19 20
OTBET 1 1 204 |2 (1,23]3,56(124124,6]|145
3ananue 21
1 2 3 4 5 [ &
B A A B B B
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Pa3nen I1. JKHBOTHBIE

300J10rusi — HayKa 0 }KHBOTHBIX. 3HAUEeHHE ’KUBOTHBIX
B NIPHPOJiE U XKU3HH YesioBeka. CX0ACTBO H OTJIHYHE
MKHBOTHBIX H pacTeHuii. Kinaccnpukaums :KuBOTHBIX

3o0s10rus — 3TO Hayka, U3y4aroiias *UBOTHEIX, KOTOpbIE B HACTOS-
1ee BpeMsi OOUTAIOT Ha 3emiie MIIM CyLIeCTBOBAJIM B MpOULIbIE 3110XH. Bee
AKUBOTHBIE OTHOCATCS K OTAEJIbHOMY LIapCTBY OpraHudeckoro mMupa (OKu-
BOTHEIE).

300/10THsI MCCIIEAYET BHEIIHEE M BHYTPEHHEE CTPOEHHE JXHMBOTHBIX,
({YHKUMH OTACNBHBIX OPraHoOB M CUCTEM OPraHoOB, IIOBEJCHHUE, pa3MHOXKe-
HHE Y HHIMBMIYaJbHOE Pa3BHTHE, A TAKXKE MPOHCXOXKACHHE, SBOJIIOLHIO H
3Ha4yeHHE )KUBOTHHIX B IPUPOJE U AJIA YET0BEKa.

Bce MBOTHBIE M PACTEHHs 06/Ia/AI0T PAIOM OBIIMX CBOHCTB:

— XHMHYECKHM COCTABOM KaK Ha YPOBHE JJIEMEHTOB, TaK M Ha YPOBHE
MOJIEKYNl (OpraHMYEeCKHE MOJIEKYJIbl — OE€nKH, JHUIUABI, YIJIEBOIBI,
HYKJICHHOBBIEC KHUCIIOTHI);

— KJIETOYHBIM CTPOCHHEM;

— BCE JXHMBBIC OPTaHHU3MBl SBJISIOTCS OTKPBITBIMH CHUCTEMaMH, TO €CTb
HaxoJATCs B IIOCTOSTHHOM OOMEHE BELIECTBOM, 3HEprUer H HHpopma-
LUEH C OKpYXKarouleH cpeioit.

COBOKYITHOCTh OOMEHHBIX TPOLECCOB Ha3bIBaeTCss MeTabOIM3MOM.
Mertabosiu3M CrIaJBIBaeTCA M3 JBYX HENPEPHIBHO POTEKAIOIIMX, B3aHMO-
CBA3aHHBIX NPOLIECCOB: aCCHMIIISILMHU (CHHTE3a) M AMCCUMHIIILMU (pacha-
J1a). JXMBOTHBIE H PAaCTCHUA CHOCOOHBI pa3MHOXaThkcs. Ilepenaya npHusHa-
KOB [IPH Pa3MHOXXEHHH OPraHH3MOB 00ECNIEYHBAETCS HAC/IEACTBEHHOCTBIO,
C KOTOpO# HEpa3pbIBHO CBfi3aHA M3MEHYHUBOCTH. JKHMBOTHBIE W pacTEHHs
0011a/1a10T CBOMCTBOM pa3IpaxUMOCTH, TO €CTh CIIOCOOHOCTBIO OTBEYATh
Ha pa3IH4yHble BO3JEHCTBHS (aKTOPOB BHEUIHEH Cpeabl.

XHBOTHBIE M PAaCTEHHUs pa3nuuaroTcs. Bo-nepsbix, HabOpoM U cocra-
BOM OPraHHYECKHX MOJIEKYy/: GeKOB, YII€BOJOB, JTHIIUAOB H Ap. (HaNpH-
MEp, Y XKHBOTHBIX — TJIMKOTEH, Y PACTEHHH — KpaxMail; Y JKUBOTHBIX —
reMorjo6uH, y pacrenuit — xuopogwut). Bo-BTophix, HabopoM KieToy-
HBIX OpraHen] (HalpUMep, Y pacTCHHH MMEIOTCS KIETOYHasA CTEHKA, LEH-
TpalbHass BaKyolb, Y JKHBOTHBIX O3TH OpraHeiUlbl OTCYTCTBYIOT).
B-TpeTpHX, Ha ypoBHE OOMEHHBIX NPOLIECCOB PACTEHHA (32 HEKOTOPBIM
HCKIIFOYEHHEM) — aBTOTPO(BI, a )KUBOTHEIE (32 HCKIIIOYEHHEM HEKOTOPBIX
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npecTeiiliix) — reteporpodsl. B-ueTBepThIX, B XKHUIHEHHOM IHKIE M-
BOTHBIX JOMHHHPYET AMIUIOMAHAA CTAAHA (32 HCKNIQUEHHMEM HEKOTOPBIX
TPYIIN NPOCTEHNIMX), 2 ¥ PACTEHUH NPOUCKXOIUT 3aKOHOMEPHOE YePEIoRa-
HHE AHIOMIHOH (criopoduTa) » rangonaxoR (rameToduTa) CTagnii pas-
BHTHA. B-maTeix, Ha pasgpaxeHHe OCMBIIHHCTBO JXHBOTHBIX OTBEYaeT
HRFKEHMEM, DACTCHM® K€ — CYIUECTBA HELOXBHXHBIC, XOTA H y HAX
BCTPEYAOTCA JBHTATE/IbHBIE PEAKUMH (TPONM3IMBL, HACTHH). B-wecThix,
MHBOTHLIE OONTAIIT TaMm, Te PACTEHUA XHTh HE MOTYT: B [IyOHHaX Mo-
peil, B newmepax u 1. 2.

3HaueHNe XUBOTHBIX B IPHPOLE AKTOYAETCH B TOM, YTO OHH SARISTOTCHA
00A3aTeNLHMM KOMIIOHEHTOM BCeX Oe3 HCKITFOUYEHHA JKocucTeM. B akocH-
CTEMaxX OHH HIPAIOT PONL PCAYLEHTOB WIH KOHCYMEHTOR PA3iHYHEIX YPOB-
Heit. Takum 00pasoM, MHBOTHLIE BMECTE C PACTEHHAMM H JPYTHMH Opra-
HHIMAMH, BXOOAIIMMH B 3KOCHCTEMB], YIaCTBYIOT B KPYTOBOPOTE BEIlleCTB.

JKUBOTHBIE MMEIOT OTPOMHOE H PASHOIUIAHOBOE IPAKTHYECKOE 3HAYE-
HHe. JTIpexae BCero 3T0 OTHOCHTCA K MO3BOHOYHBIM: HMH NpPeACTABIEHBI
MOYTH BCE BHOBI JOMAIHHX JKHBOTHBIX. 3TO XHBOTHBIE, KOTOPHIE BBIpa-
UIHBAOTCA 11 MOAYYeHHs [POIYKTOR NHTAHWA, IIEPCTH, KOXKH, QI
TPAHCMIOPTHEIX, CTOPOXKEBLIX, CIIOPTHBHBIX H APYTrHx iened. M cefivac
NPOOODKAETCH NPOUECe OJOMANIHHBAHHA IMKHX JKMBOTHBLIX, HANpHMEpD
OIICMAIIHEHH JIHCHIEL, [TECLIBl, HOPKU, CTpayChl M T. A. _

Hapsany ¢ nonesHoil ponbio MO3BOHOYHEIE KHBOTHBIE MOTYT TPHHO-
CUTh W Bpel, HANMPHUMED CENbCKOMY XO3AHCTBY, MOPTA H YHHYTOXAA 3ana-
CLl 3epHa, KOPHETUIOAOB, (PPYKTOR, OROWICH, ceHa, cumoca (CYC/IHKH, MhI-
UIH, DOJIEBKH H p.).

HekoTophie BAABI MO3BOHOYHEBIX (IITHIE!, KOMBITHLIC, IPBI3YHBL) OTHO-
CATCA K YMCITY HOCHTeNEH | pacnpocTpaHHTeNeH onacHbX HHOEKIHOHHBIX
safonesannil (3unedannra, 4yMel, TYIApeMuH, Opyuennesa u ap.), a Tak-
e MapasuTapHBIX MHBAIWH (MangpuH, NeHIUMAHHOIOB, TPHIIAHOCOMO3OB
HT. ).

Cpenu 6ecno3BoHOYHEIX OYOMAILIHEHHBIX JKHBOTHBIX HEMHOTO — Me-
JOHOCHAA TMHETIA M TYTOBBIH IUEAKONMPAA. HekoTOphie BUABI NEpenoH4aTO-
KPBLILIX (Hae'j,[],HHKH) HCHIONBIYVHOTCH HEJIOECKOM OJId 6l)pb6bl L BpClHBbIMH
HaceKOMbIMH (BHONOrHYECKHE METOIHI).

Hexotopeie Decno3BoHOYHEIE ABIAIOTCA ONACHBIMH MAapasHTaMH pac-
TCHMH, THKMX H AOMAIHUX JKHROTHEIX, 4 TAKKC uCnoRckd, Maccosog 3a-
paXceHHe XHBOTHRIX TIAPAIMTAMH HazbIBaeTcs 3MH300THeld. [lapasuTHue-
ckue dopMBbl BCTPEUAHOTCA B Pa3HBIX THNAX OGeCIO3BOHOMHBIX KHBOTHBIX:
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cpeaAd NpOCTeHILMX (MangpHiHEA nAPA3UT, MAMONIHH, NeHIIMAHAH), TII0-
CKHX uepBeil (COCANLINMKM, NEHTOMHLIE), KPYTIIBIX Yepeel (HEMaTodbl, BO-
NOCATHKH). “LICHHCTOHOTHE (HACEKOMBIC M NMayKooOpa3Hble) CAYKAT nepe-
HOCUHKAMY KaK HHPEKUHORHMX (3nuedanut, dyma, THQ H Ip.), TAK H
napazuTapHeIX (IpocTeiinine, HeMatoast) 3abonepanmii. Cpely HHX MHOIO
IKTONAPA3UTOB: BILIH, BII0XH, OBOABL, NYXOSARL, KICIUM H T. .

llapcTeo JKHBOTHHE OOpa3aciIseTcd Ha GONbINOE KOMHYECTRO [Py,
KOTOphIE Pa3sIHYadTCca NMe cBoell opranxsauuu. IIpu yCTAaHOBJICHHH 3THX
FPyIn HeNodklyeTcd CHCTEMA CONOAUMHEHHBIX KATEropHH: OHMM HasbiBa-
OTCA CHCTEMATHYECKHMH HIIH TAKCOHOMHMYECKHMH.

(CHOBHE CHCTEMBI KHBOTHOTO MHpa OBUTH 3aokeHbl B koHue XVII H
B nepeoil monoeuHe XVII B, B paboTax aHIyHickoro eCTECTROHCTIBITATE-
as Jx. Pes u meenckoro yueHoro K. JIunnes. B cpoem ocHoromonaraio-
weM Tpyae «Cucrema [lpupoarr», koTopeii eeimen B 1735 1., K. Junuei
pazpaboTan NpUHIMN SHHAPHOH HOMEHKIATYPSH! AJI% HA3BAHWH BHIOB WH-
BOTHBIX H pacTensii. Kaxzomy euly MpHCBAHBAETCA NATHHCKOS HAIBAHKE,
COCTOMAIEE U3 HBYX CIIOB — IepBoe (CyIecTEHTeNnsHoe) 0b03HavaeT Ha-
3BaHHE POJa, a BTopoe (MpriaratensbHoe) obo3nadaer Ha3Banue Buaa. Ha-
npHMep: ACKapHIa YenoBevdeckand, ACKapHaa CBHHad, ACKAPHAA KOHCKas.
Bumapnaa HoMeHKIaTypa, npepioxeHHad K. JluaneeM, wHcnonesyercs
YUYEHEIMH H B HACTOAILEE BPEMS.

(OCHOBHO# CUCTEMATHYECKOH eAHHHUEH (kaTeropHel) ABAETCA BHA,
nanpumep, Ameda ofbikHoBeHBan, [IpyycTka nedeHoyHas, JIarymika Tpa-
BAHad, fluepuna npeiTKas H T. 4. banzkue BHABL 06BEIHHAIOTCA B DO,
DnaH3KHE poJbl — B CEMEHCTBA, CEMEHCTBA — B OTPSALI, OTPAALI — B
KNacChl, 2 KNACCH — B THNLL.

THn — 3To BbICLIAY CHCTEMATHYECKAA KATEropHa, Kaxnmwii THI xa-
PAKTEPH3YETCA ONPEHENEHHBIM [IAHOM CTPOSHHA JKMBOTHBIX, KOTODHIA
ABIAETCA OOILKM JUIA BCEX TPYTIM, B HENO BXOARILEX. TaK, ¥y BCEX YIEHH-
CTOHOTHX HMEETCH HAPYKHBIH TBCpAbl crefcT, OproliHAd HepBHAA Ue-
IO4KA, OTCYTCTBYET KOXKHO-MYCKYNBHBIA MEIIOK H T. 4. ¥ XOPIOBBIX LEH-
TPAIbHAN HEPBHAY CHCTEMA HMECT BHA TpYOKM, pacrolioskeHHOH Han
XOpJOH WM NO3BOHOUHHKOM, BHYTPEHHHH TBEPABIH CKENET — XOpHa, KO-
TOPAA ¥ BHICHIHX IPEACTABMTEICH THIIA 3AMEINACTCS Ha XPANIEROH HIN KO-
CTHBIH MO3BOHOYHHK, MIOTKA NPOHH3aHA xabCPHBIMH ILCTAMH K T. A.

B coBpeMeHHOH 30010THM TAKIKE IPHHHMAETCA W KIAacCHuKauua ca-
MHX THIOB: [OJ ONpeleNieHHBIM Ha3BAaHWEM, HANpHMep, 00LeAHHATCH
THNBL, CXOAHBIE 10 CYIIECTBEHHRIM NpH3HakaM: ORHOKIETOYHbIE H MRo-
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rokieTounple. Kateropun, croswne BeILe THMa, a HMeHHO IloauapeTeo,
Haapazaen, Pazoen, [logpasgen, He ABAMIOTCA CHCTEMATHYECKMMH, 2 BRe-
OeHbl Ad yoofcTea ondcadun.

CHeTeMa JKHBOTHBIX, TAK JKe Kak H JPYTHX OPTaHHIMOB, PH3BaHA OT-
PaXaTk HCTOPHHECKOE (IBONFOLHOHHOE) PaIBHTHE LapcTba JKHUBOTHBIE M
OT/IENBHEIX TPYIIL, BXOAALMX B ero ¢ocTtae. [lomoOHax cucTeMa cTpoHTCH
HA OCHOBC BLIACHEHHA CTEMEHH POACTBA MEXIy PA3HBIMH IPYINAMKU Opra-
HHIMUA,

OaHOKJIETOUHBIE

O0wan xapakTepucTHKa

OnHOKNETOMHEBIE, WIH MPOCTEHIINE, 3TO 3YKAPHOTHYECKHE OpraHm3-
MEIL, TENO KOTOPLIX COCTOMT M3 OQHCH KIETKH, HO (PYHKUHOHUPYET KaK le-
JIOCTHBIA opranHsM. Huoraa npocreiitme obpaiywr xononun. Teno npo-
cTelilero oTrpaHHueHo OT BHellHeH cpedbl [TasMaTH4eckoi MeMOpanoi.
IlpocTefiliie pacTHIENBHOTO NPOHCKXOKIEHHS KHAPYXKH OT MeMmOpaHsl
(hOPMHPYIOT KIETORHYIO CTEHKY H3 TIONIHCAXapHIOB — UeILTION03b], NEKTH-
Ha H T. 4. AKryrHkoHocubl, HHGY30PHH H CIOPOBHKH HMCHOT TETHKYITY —
OMpPENENEHHEIM 00pasoM OpPraHM3OBAHHBIA BEpXHHH CI0OH UMTOILIA3MEI,
TIPHNIETAlOIIHA K MemOpane. Ecnu 060104Kka WM MNELTHKYTA QTCYTCIBYET,
dopma Tena npocTeHuMX HenocTosHHA. [lpocTeiiuie MoryT 0DpasOBEIBATE
HapyKHbIE CKENETh! B BUIE PAKOBHHOK HIH NAaHUHWPEH, A TAKKE BHYTPEHHME
CKENEThl pasHoo6paznoi GopMbl.

uTonnasma npocTefiliero ycA0BHO NOApasAeNseTcs Ha 1Ba CHofg: Ha-
PYXKHBIH -— MPO3PavuHLIl [UIOTHRIA — 3KTONAAIMY; M BHYTpeHHMi
HHMIKHA 3€PHHCTRIA — 3HJoNNa3MYy, B 3HA0NIA3Me COCPETOTOUEHB] Kne-
TOMHBIE opradenst: aapo, JIIC, annapar [NonbaxkH, MATOXOHAPHH, TH30-
COMBI M KAETOYHBIE BKAKYEHHA H UMTOCKENET.

OpraHeanaMmn ABIKEHHA ¥ NPOCTEHIIMX CIYKAT BOMKHOHOMKKH, WIY-
THKH MM pecHHYKH. JIOXHOHOKKH NMpeacTaBaikT cofoil BpeMeHHEIE BLI-
pocThl UNTONA3MBl. JKTYTHKH H PeCHHYKH HMEIOT OIHHAKOBOES BHYTDPEH-
Hee CTpOEHHE, B OCHOBE KOTOPOTO JeKaT MHKpPOTPYOOHKH, pac-
NONMKeH e B ONpeaene oM nopAAKe M CHapyX N NOKPHITEIE TUIA3MaTH-
yeckoil MemOpaHoil. B nuronnazMe pecHHYKH H MI'YTHKH CBA3aHB! ¢ 0a-
FANEHBIM TENBUEM.
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K mMeMOpaHHBIM OpraHes/uiam Teja HMPOCTEHIIEr0 OTHOCATCA COKDAaTH-
TENbHBIE HITH ITyJIbCHPYIOLIME BAKyOIH. Y Pa3HBIX BUIOB UX YHCIO KONIeO-
JeTcs OT OmHOM a0 aBaauati. OCHOBHASA (h)YHKIHS COKpAaTHTENbHBIX Ba-
Kyollel — perylilus OCMOTHYECKOTO JaBiACHHA. ABTOTpPo(dHEIE
HpOCTeHIIHE B IMTOIUIa3ME MMEIOT XJIOPOIUIACTHI, YUCIO U (opMa KOTO-
PbIX CHJIBHO Pa3HYaloTCi B OTAENBHBIX Ipynmax. Y rerepoTpodHbIX H
MHKCOTPOGHBIX NpeJcTaBUTENEH rpynbl 06pa3yroTcs MUILIEBapUTEIbHbIE
Bakyonu. Bakyonu dopmupyrorcs B mponecce ¢aronuTos’a ¢ MOMOILIBIO
J0XXHOHOXEK HMJIH B IPOIECCE MHHOLUTO3a — B BHJE MEJIKHX MeMOpaH-
HBIX ITy3bIpbKOB. MHOIrHe mapa3uTH4YecKHe MpocTeHile MUTAITCS OCMO-
TpodHO. HenepeBapeHHbIe OCTaTKH NHIIM BHIBOISTCSA BO BHELIHIOI CpELy
MIOCPEACTBOM HapYXHOH KJIETOYHOH MEMOpaHBI.

VY mpocreiumx ects aapo. Kak mpaBuio, B KJIETKE HMEETCS OHO S1-
PO, KOTOpO€ MOXET OBITh AMIUIOMIHBIM HIH TaluIOMAHBIM. EcTe MHOTrO-
AflepHble NpOCTEilINe, HanpuMep, XKTYTHKOHOCLBI, B Teleé KOTOPBIX CO-
JEPXKUTCA MHOTO sIep, HO OHH BCE OIWHAKOBOH IUIOMOHOCTH. Y
HHQY30pHH, KaK MHHHMYM, €CTh [Ba Apa pa3Ho# mrouaHocTH. Bonkioe
AP0 — TMOJIUIUIOMIHOE, HAa3bIBACTCSA BETETATHBHBIM U OTBEYAET 32 XKHU3HE-
JeATeNIbHOCTh OpraHu3Ma. Manoe sapo — QUIUIOMOHOE, Y4aCTBYET B I10-
JIOBOM Hpolecce.

ITo Tumy nmuTaHMs npocreiinue AENATC Ha CIEAYIOIHE IPYIIIBI: aB-
ToTpodbl — oTOCHHTETHKH (HanmpHUMep, BOJIBBOKC), rereporpopds! (ca-
npodary, mapasuThl, XHIIHUKH); MHKCOTPOGBl — OpPraHHU3MBI, COYETaro-
IIHe KaK aBTOTPOGHBIH, TaK ¥ reTepoTPOGHBIN THIBI MUTAaHUS (HAIPHUMED,
IBIVIEHA 3€JIeHas ).

['a3000MeH y mpocCTeHIINX OCYyLIeCTBIAETCS 4epe3 BCIO MOBEPXHOCTh
Tena B pe3yiabTare AMGdy3uu razos. Y HapasUTOB JbIXaHHE aHadPOOHOE
(rmukonus).

BriaeneHue npoaykToB MeTabonu3Ma — aMMHaKa M COJIeH — TpOHC-
XOIHUT TAKKE YEPe3 HAPYKHYIO KIETOYHYIO MEMOpaHy.

IMpocreiimue pasmHOXKaloTcs 6ecronbM myTeM. CyllecTBYeT Ba THIIA
0ecriosoro pa3MHOXKEHHUS: [eJIeHHE KJIETKH Ha [Be JOYEepHHE C Iocie-
JAYIOIIHM POCTOM KaXAOMH; JeeHHe KJIeTKH Ha MHOXKECTBO MEJIKUX KJIETOK
6e3 maynpHeHIero ux pocra.

MHOTHE NpeACTaBHUTENH OJHOKIETOYHBIX Pa3sMHOXAIOTCS I[OJIOBBIM
MYTeM, KOTOPBIM MPOTEKAET JABYMS CIOCOOAMH: KOMYNSUHsS NPEACTaBIAET
co00i ciuAHHE raMeT, a KOHBIOralus — OOMEH eHETHYECKHM MarepHa-
JIOM MeX/y OByMsl 0cOOSMH (He ImyTaTh C KOHBIOTAllUeH Y Bojopocneii).
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Ipocreitine 061aRa10T pa3APaXHMMOCTBIO — OHH PEArupyIOT Ha CBET,
TEMITIEPATYPY, XHMHYECKHE BEILECTBA, MEXAHHYECKHE BO3JCHCTBMSA, NaB-
JeHME M T. A. BosgeiicTBHe ¢akTopoB cpenbl OPraHu3Mbl BOCIIPUHHMAIOT
MIPH TIOMOIUM PELENTOPOB, HAXOMAIUXCH B MEMOpaHax, HIIH C [IOMOIUBIO
CIELHATH3HPOBAHHBIX OPraHeIll, HAIPHMED CBETOYYBCTBUTEJIBHBIX IJ1a3-
koB. OTBETOM Ha pa3IpakeHHE OOBIYHO ABIIAETCS ABHKEHHE, HITH TAKCHC.

ITpocTeiiine HHUHCTHPYIOTCHA — TO €CThb OOpa3yloT BOKpYr Tena
IUTOTHYIO 3AIIUTHYI0 060nouky. B dopMe HuCT OHM mepexxuBaloT Hebla-
TONPHATHBIE YCIIOBHSA H PaCcCEIAIOTCA.

KH3Hp CBOOOIHOXKHBYIIMX MPOCTEHIINX TECHO CBA3aHa ¢ Boxod. OHM
OGHTAIOT B COJIEHBIX U IIPECHBIX BOAOEMAX, TZI€ BXOAAT B COCTaB GEHTOCA U
IUIaHKTOHA. BakHyro u Gonbmyio rpynmy o0Opa3yloT MOYBEHHEIE INpO-
creimue. OHM HaXxOAATCS B BOAE, 3aMOJIHAIOLICH MOYBEHHBIE KalHUIAPBL.
Cpean NpoCTeiIIMX MHOTO NMapa3HTOB, MOpaXKaroUIMX Kak 6ecro3BOHOY-
HBIX, TaK H IO3BOHOYHBIX, B TOM YHCJE M 4esoBeka. EcTe mapa3ursl pac-
TeHuH. IlapasuTnyeckue mpocTerine BBI3BIBAIOT TXKENIblE 3a00seBaHuA,
HarpHMep MaJIPUIO, COHHYIO GOJIE3Hb H T. A.

Tun Capxomacturogopsl. IlpencraBurenn.
Crtpoenue, pacnpocTpaHeHue, 3HaueHHE

Ameba obvikHogennas oTHocuTCH K Haakiaccy KopHeHoxek, Bce
NPEICTABHTENM KOTOPOrO OTIMYAIOTCS HENOCTOSHHOM (OpMOii Tera.
JIBikeHHE M NUTaHHE MPOHUCXOIMT C IIOMOIUBIO JIOXKHOHOXKEK, YHCIIO M
dopMa KOTOPHIX Yy pa3HbIX BHIOB HeomuHakoBbl. Cpeny npeiacraBuTenei
KOPHEHOXEK €CThb BHIBI, KOTOpble HMMEIOT HapYXHYIO DPaKOBHHKY HJIH
BHYTPEHHHH CKeNeT pa3HooOpa3HOH GOpMEL.

O6sIkHOBEHHas aMeba 0OUTaeT Ha HE MIPECHBIX CTOSYHX BOJOEMOB.

Teno ame6bl MOKPBITO TOJIBKO IIA3MAaTHYECKOH MeMOpaHOH, 03TOMY
¢dopMa KJIeTKH H3MeH4YHBA. JKHBOTHOE ION3aCT C NOMOIIBIO JIOXKHOHO-
MEK — BPEMEHHBIX BBIIAYMBAHHH Tena, 0Opa3oBaHHBIX SKTOIUIa3MOH H
sHgomIa3Moi. Eciu Ha myTH amMe6bl BCTpeyaeTcs muina: 6akTepuH, BOJO-
POCIIH, MEIKHE MPOCTEHILHE, JTOKHOHOXKKH «0OTEKAI0T» MHLIEBYIO YacTH-
LY CO BCEX CTOpPOH, CMBIKAIOTCS, ¥ 0Opa3yercsi MHUIEBapHTEIbHAs BaKy-
oJ1b. DTOT mpornecc Ha3biBaeTcs haronuTo3oM. HenepeBapeHHbIE OCTAaTKH
IHMIIM BHIOPACBIBAIOTCA M3 BaKyOoJIH B JIIOOOM MECTE NMOBEPXHOCTH Tena.
VY ame6bl OIHOBPEMEHHO MOTYT O0Opa3OBBIBATHCS HECKOJIBHKO MHILEBApH-
TENbHBIX BaKyoJIeH.
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CoKpaTHTENbHAY BAKYOIb OHA, €€ CMOPOKHEHHE TIPOHCXONHT B MIO-
O0M MecTe MOBEPXHOCTH Tena aMeOB. YacTora COKpaweHHHA 3aBMCHT OT
MHOrHX (AKTOPOR: TEMOEPATYPhL BOAB, KOHUEHTPALNM B HEH CONeH M T. 4.
['naBHaA QYHKUMA NYTBCHPYIOLIEH BAKYOIM — OCMOPETYIALHA.

T'a3000Mel ocyiecTBARETCA BCEHt IOBEPXHOCTRIO TENA.

YianeHne npooykToB o0MeHa — aMMHaKa H H3DBITKa coled — npo-
HCXOIUT TAKHKE YEPEH BCHO MOBEPXHOCTD TEId aMeDbL

PasMmHOxeHHe aMe0Obl HPOHCXOAMT TOABKO DecrosbIM CriocofoM —
AeNeHHeM KieTku Ha Aee. JeneHuio UHTONA3MBL IpeAUICCTBYET MHTOTH-
YecKoe AEMEHHE AUILTOWAHOTO AIpa.

Amcha cnocolbHa K XEMOTAKCHCY B OTPULATCIBHOMY (OTOTaKCHEY.

Ameba cnocoGHa HHUHCTHROBATHCA. B COCTOAHMHM LMCTBI OPTraHH3M
nepexuBaeT HelnaronpHATHLIE YCIOBHA.

Husenmepuiinan ameba — NapaNT 4eNOBEKa, OOHTADIIMH B TOJICTOH
KHINKE. 3aPaiEHHUC NPOUCXOINT NPH YROTPcONEHHH BOABL, COREPKALIEH
LHCTH aMelbl, a TAKXKE ¢ 3arpA3HEeHHLIMH NPOAYKTaMHM NHTaHHA. AMEDBI
BHEAPAKOTCA B CAMIMCTYI) KHIUCYHHKA M MHTATCS 3PHIPOLMTAMH.
H3-3a HIBA3BIEHNA KHIIEUHHKA Y YENOBEKA PA3BUBASTCA TkeNnoe 3abone-
BaHHWe - aMebHad NH3CHTEpHA, Hiu amedHas.

Ieznena 3efenan — 3TC OIHOKIETOUHBHH OPraHU3M € TIPH3HAKAMH KH-
BOTHOTO H pacTeHUA. DBIIICHA 3€/1€HAd OTHOCHTCH K KIACCY JKTYTHKOBBLIX.
HAgivkeHHe y MPEACTARUTENEH 3TOT0 KIacca NPOUCXOIAT ¢ NOMOLIB KIY-
THKOB, YHCTIO KOTOPBIX MOXET KOMeDaThcAd OT OAHOTO JO HECKOIBKHX
coteH. [lo THITY NMHTAHKA HTYTHKOBbIE JEAATCA HA ABE IPYHIBI: ABTOTPO-
(bl — pACTHIENBHBIE KIYTHKOHOCIE], H FETEPOTPOQEE —- JKUBOTHBIC XKUY~
THKOHOCUBI.

Jganena 3enenas NPHHANEGKHT K DPACTHTENBHBIM SKTYTHMKOHOCLAM.
Ona o0MTaeT B MENKHX CTONYMX BOAOEMAX, BOA KOTOPBIX COAEPHHT MHO-
I'0 PacTBOPEHHLIX OPrAHHYECKHX BEIIECTE. '

Temo aBrAcHEl BEPETEHOBIAHOES, Ha 380HEM KOHLE 3a0CTPEHO, A Ha Ie-
peianeM — mputynneHo. @opma ero noctosHHa OIaronaps TUIOTHOM
anacTHYHOR nennukyne. Ha nepefHeM KOHLE Tela pacnolokKeHo yriayh-
JleHHe — TNOTKA, OKONO KOTOPOro BEIXORHT OOHH JKIYTHK, CBA3AHHEIN B
WHTOILIAZME ¢ DazANbBHBIM TENbUEeM. PROIoM ¢ KNETOYHOH THOTKOH Haxo-
JAMTCA KPACHBI CBETOUYRCTBMTENLHBIH Tmasok. B 1moTky nponcxoumr
OMOPOXKHEHHE €MHHCTBECHHOH COKPAaTHTENBHOH Rakyoqm. B umuTomnazme
KNETKH HMEETCH OHO TAIOHIHOE AP0, HECKIIBKO JECATKOB HEKPYTIHBIX
XJIOPOILIACTOB.
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Ha cBety 3BriIeHa 3€/€Has NMTAETCs Kak 3eJE€HOe pacTeHHe: POHCXO-
JHT TIporiecc GOTOCHHTE3a, U 00pa3yroTcs MUTATeNbHbIE BelecTsa. MuHe-
pajbHbIC BEIUECTBA, KUCIOPOA M YIIIEKHCIBIN ra3 3BIJIEHA IOTJIOIAET U3
BOZBI YEPE3 BCIO MOBEPXHOCTD TeNa.

B TemMHOTE mpH HaaM4YHM B BOJE PAcTBOPEHHBIX OpraHUYECKHX Be-
ILECTB IBIVICHA TEPSAET XJIOPODHUILI, CTAHOBUTCS OECHBETHON H NMEPEXOJUT
K rerepoTpodHOMYy MUTaHHIO. B KIeTOYHOH rOTKE OOpasyroTes
MHKPOCKOIHYECKHE MHIIEBAPUTEIbHBIE BaKyoaH. DTOT THUI IMHTaHUS Ha-
3bIBAETCSI MUKCOTPOGHBIM, HIIM CMEIUAHHBIM, BCTPEYACTCS Y MHOTHX pac-
TUTENBHBIX KTYTHKOHOCIEB. Hanuuue y 3BrieHs! AByX crioco00B MUTaHUA
COMMXaeT 3TOT OPraHU3M Kak C XMBOTHBIMH, TaK U C PAaCTEHHSMH U CBH-
JETENbLCTBYET O €IUHCTBE NPOUCXOXKIACHHS 3THX TPYHI OPraHH3MOB OT
ob1uero npeaka. '

DyHKIMIO OCMOPEryJSALMH Yy 3BIJIEHBl BBINOIHAET COKPAaTHTEIbHAS
BaKyoJlb. BblaeseHne NpoucxoquT Yepe3 BCIO MOBEPXHOCTD TENA.

OBrieHa obnafaeT MOJIOXKHUTENbHBIM (HOTOTAKCHCOM, CBET YNaBIMBa-
€TCS CBETOYYBCTBHTENBHBIM IT1a3KOM, H OHa mepemeriaercss B 6onee oc-
BELICHHYIO YaCTh BOJOEMa — 3TO CBA3AHO C MUTAHUEM.

Pa3MHOKaIOTCSl IBIVIEHBI TONBKO OECHONIBIM ITyTEM — MNPOAOIBHBIM
JeTIeHHeM KIETKH Ha ABe. Slapo genurcs MutoTHdeckd. OT nepeaHero
KOHLA TeJa K 3aJHEMY NPOXOAHT 6oposna aeneHus. Ha nepeanem koHue
00pa3yeTcs HOBBIH JXI'yTHK M TIIOTKA, @ CTAapbI KTYTHK BMECTE C IIIOTKOH
OCTaeTCA y OAHOM U3 JOUEpHUX KIETOK. [IpH HeGIaronpusaTHBIX YCIOBHAX
3BIVIEHA HHIUCTUPYETCS.

Bonveokc — xonoHHanbHOe npoctediiee. KoJOHHSA COCTOMT U3 He-
CKOJIBKMX JIECATKOB ThICAY OTAEJbHBIX KJIETOK U UMeeT BUA Iuapuka. Kax-
Jas KJIETKa 110 CTPOCHHIO HallOMHHAET XJIaMHIOMOHALy: IBa XI'yTHKa Ha
nepeaHeM KOHIE, YalleBUAHBI PUCTEHOYHbIH XpoMaTodop, ABE MyJIbCH-
pyroue Bakyosud. Mexay co0oi KIeTku KOJIOHHH COCAMHEHBl LMTOIIa3-
MaTHYECKMMH MOCTHKaMH. BHYTpH KOJOHMH HaXxomUTCS CTYAEHHCTOE Be-
mecTBo. JIBHKEHHE KOJIOHMM IPOUCXOAUT B pE3YyNbTaTE COTIacOBAaHHOM
paboTBhI )KI'YTHKOB. Y BOJbBOKCA HMEETCA MOJI0BOH mpouecc. OJHU KIETKH
KOJIOHHH pacTyT, TEpAIOT KIYTHKH M 00pa3yroT MakporameTsl. [pyrue
KIETKM MHOTOKpaTHO AENATCA 0e3 MOCIeAyIOLIEro pocra, B Pe3ynbTaTe
yero ¢hopMHUpyoTCs MHUKporameThl. [IpH clIMAHMM raMer BO3HHMKAeT 3HIO-
Ta, KOTOpas ONMYyCKacTCA BHYTPHb KOJIOHUH WM AEIUTCS MEHOTHYECKH, B pe-
3yIbTaTE YETO BOCCTAHABIMBACTCSA TaIIOUAHBIH HAOOp XpOMOCOM B KIIET-
Kax.

122



Cpend XFYTHKOIOCIEE )XHBOTHOTO TPOHCXOMUIEHHA MHOro napasu-
ToB. OHH BBI3HIBAIOT ONAcHEIE 3a00eBaHMA KUBOTHHIX U YeNoBeKa. Tpu-
nanocoma — Bo30yRUTENE adpHKaHCKOH «COHHOHY Bone3nd. TpupoausiM
peseppyapoM Bo30yIHTeneH CoyXar aHTHIIONDL, & IEPEHOCIHKAMH — My-
XH uene. BHYTPUKNETOUHbIE TAPAINTE — JElitiManuy, IEPEHOCATCA MOC-
KUTAMH, 2 PE3EPEYAPOM JEHIUMAHKIA B NpUpOIe ABNIOTCA IPHI3YHEL H €O~
Gaxi. B MecTe yKyca MOCKHMTA HA Te1€ YElIOBEKA TNOABIAETCA OO
HE3ARMBAKOILAA A3BA,

B [BEHAIIATHNEPCTHON KHIUKE YEMOBEKA NApPasHTHPYIOT AAMOAUU,
BBIZBIBAKMIINE TLKETYHO QOPMy KOJIHTA.

Tun Hadylopuu. Hudysopua-rydenbka, 0cobeHROCTH
CTPOCHHNA H NPOLECCOB KHIHLACATEIABLHOCTH,
PAa3apasKHMOCTh, PA3MHOKEHHE

Hughyzopus-mygheavka oOHTAaeT B CTOAUHX NPECHBIX BopoeMax. Pop-
Ma TeNla KMBOTHOTO IOCTOAHHA, TaK KaK HMEETCA ILIOTHAA HIACTHUHAA
ne/UTHKYAa, Teno Tydenbky NOKpPHITO NPOAOILHBIME PAAAMH PECHHYUEK,

Ha ccpeauue OpioliHOR CTOpPOHBI TENA NPOCTCHLICTO PACHIONONRCH
KIeTO4HBIH POT, OKPYKEHHEIA O0/ice ANHHHBIMH PECHHYKAMH, 3aroHAN-
DIHMH B POT nHuly — Oakrepdu. PoT BefeT B TIOTKY, HA JHE KOTOPOH
GhopMHpYIOTCA NHIICBAPHTENBHEIE Bakyonu. HemepepapeHHBlE OCTATKH
THIH BLIBOASTCE H3 RAKYOJIEH Yepe3 CNELHAaTbHOE OTBEPCTHE B MEIIIHKY-
IIe ~— [OPOILHIY. '

JBIXaHHC M BBUICTICHHE NPOMCXOAHT 4€PE3 BCIO NMOBCPXHOCTB TCAA,
(DYHKIHIO OCMOPErYMLUHH BBIMOIHAKT JBE COKPATHTEABHEIC BAKYO.TW,
KOTCpHIE HAXOIATCA Ha MEpefiHeM H 3aJHeM KOHIAX Tena. Boma M3 tema
#HBOTHOrO cofiHpaeTca B NPHBOIANIHE KAHANBLBL, H3 KOTOPBIX H3THRAET-
CA B LIEHTPalIbHbIH pesepByap, OTKPbIBAIOIIMHACH B0 BHEINHIOW cpeay. o
BHCUIHEMY BHAY BAKYONbL HAaNOMHHAeT 3Be3004Ky. COKpATHTEIBHBIE Ba-
KYOIIH MyJBCHPYIOT NOMEPEMEHHO,

Hudysopua-tydenska o6nagact xcMOTaKCucoM: OHA criocofiHa ak-
THBHO [IBHTATLCH B HANPABICHHH NHIIH H, HA00OPOT, YIBIBAET OT BPEil-
HBIX XHMHYECKHX BO3OCHCTBHE.

Anepunifi annapat y uadyz0pun-TYGENBKH COCTOMT M3 ABYX fmep:
Boneuiore, MOJHIIOHAHOTC (BETETATHRHOTO), KOTOPOE KOHTPONMPYET
CHHTES DENKOB B KICTKE; H MAAOTO, AHILTOMAHOTD (TEHEPATHRHOTO), MPH-
HUMAOLIETO YHACTHE B IAJIOBOM MPOLIECCE.
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Ipu GnaroupHaTHEIX YCTOBHAX TydeNbka pasMHOXaeTca Gecrmonbim
YTEM: KIETKa AEANTCA HA ABE NONepedHol nepersokkoi. Ipy 3Tom Bere-
TATHBHOE AAPO JEIHTCA NePeTsxkol HA GBa, 4 EHEPATHBHOE — MHMTO30M,
ITpu fecnonoM pasMHOXEHHM MHOTHE KICTOUHBIE OpFaHemnbl A0CTpausa-
IOTCH 3aHOBO, HallpHMEp POTOBOI anmapar.

[Tonoso# nponece y HHbY30pHi Ha3BIBaeTCA KOHEBIoTauMed. Jse oco-
OH NOJXOAAT APYT K OPYTY W COEIHHAIOTCA B OONACTH KIETOMHBIX PTOB:
MEXTY HUMH DOPMHPYETCS LUTOILIAIMATHYICCKHA MOCTHK. SLAepHbii an-
napat npeofpasyercs TakuM oOpa3oM, YTOo B KKl ocofH okaimBaerca
No [Ba ralvloNaHeIX Aapa. OfAHHM M3 FTHX ANED HBOTHbIC OOMEHHBANOT-
¢, 3areM WH(YIOpPHU DPACXOAATCA, a4 TAIIOWAHBIE S0pa CIMBAIOTCA.
W3 ofpaizopaBuierocd AUNIOMAHOTO 7pa BHOBL BO3HHKAWT Bombllioe M
MaJIoE AIpa.

MnuorooGpa3zie H 3HaMeHHe OAHOKIETOYHLIX.
Mansipuiinsii NapasHT — BO30yAHTENb MAIAPHH

K tumy CapxoMacTHrodOps mOMHMO OMHCAHHEIX BHIE MPeacTaBHTe-
nel oTHocATcA Takke QopamuHdepnr v nyucrHKH (panuoinpun). Popa-
Munuepsl — COCTABHAR YacTh [LIAHKTOHa M BeHToCca Mopeil M CONOHOBa-
TOBCIHBIX BOJOEMOB. MX Teno 3akmoueHoO B pakoBHHKY pasHoil (opMbl,
CTPOSHMA H XMMHUSCKOTO) COCTaBa. Y HeKOTophiX hopaMHHHEp pakoBHH-
KH COCTOAT H3 TIECUHHOK, & ¥ APYTHX — MMEKT KATBIHTOBLIE (KapOoHAT
Kallkuna) cocTas, PopaMHHHPEPE] ¢ H3RECTKOBBIMM (KATRIMTOBBIMM) pa-
KOBHHKaMH JOMHHUPOBAIH B (hayHe MOPEH MENOBOrO [EPHOAA ME3030i-
CKOM 3phl (OTCI0AA ¥ NPOKCXOAUT Ha3BaHHE IepHona). PakoBHHKH oTiara-
JHCh HA JHE MOpeH, HAaKAIUTHBATHCEH, CIIPECCOBBIBANIHCE H 00pa’loBLIBAIH
JAMEHH MENA M HIRECTHSKA. MHOTHE BHIB HCKONAEMEIX (OpaMHHupep
CIYXAT PYKOBOAIIMMH HCKONIAEMBIMH (HJOPMaMi MpH ONPEENEHHH OTHO-
CHTENLHOTO BO3PACTA OCAAOYHBIX FOPHBIX NOPOH B [€OTIOTHH.

Jyuesuku MPECTABICHB TOMBKO MOPCKHM TUIBHKTOHOM ¢ BHYTpEH-
HHM CKENeTUM HNpHUYLIHBOH (opmel. CKeneTbl COCTOAT HIK H3 OKHCH
KPEMHHS — KpeMHe3zeMa, WIH H3 CEPHOKHCIOTD CTPOHIHS — LIEIeCTHHA,
HexonaeMeie NydeBikH HCMOIBIYIOTCA B KAYECTBE PYKOBOIMIMX HOPM B
OuocTpaTHIpadHUIecKHX HCCNEIOBAHMAX B TE0JIOTHH,

Manspuinonit napazum OTHOCHTCA K THITY CMOpPOBHKOB, BCE MPEACTa-
BUTENMH KOTOPOro — mnapa3uthel, IIpH yKkyce ManipuiiHbIM KOMapoM B
KPOBE YEMOBEKA NONANAT MAUIIPHifHLIE NapasuTel. OHH BHEADAOTCA B
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KIETKH [EY€HH, TAe PACTYT, NpeRpamasck B QOpMY, HaNOMWHAIOLULYHY
MHOTOAREpHY aMmedy. 3aTeM mapa3sHT MHOIOKpATHO JAenuTcs (Decronoe
PA3MHOMEHHE), H B KPOBb HEIOBEKA BBIXOAAT METKHE IUIA3MOMIHH, KOTO-
pble BHEOPAHOTCR B IPHTPOLMTEL. JIMTAsCh COAEKHMBIM IPHTPOLNTA, Na-
Pa3HT PacTeT H CHOBA MHOIOKPATHO ACTHTCA. BBIXOA apaIuTon W3 dpHI-
POLKTOR B KPORL CONPOBOAAETCA [MONALAHHEM B OPTaHHM3M TMPOAYKTOB
ofmena pemiecTB napasura. OHKM SAOBWTEI IS YENOBEKA H BHI3LIBAIOT I0-
BBIIGHHE TeMMeEpaTypsl Tena, NHXopajky, cyacpork. [ocne Heckonekux
NepHoOace GCCI'IOIIOI"D PAIMHOKCHNAA B 3PpHTPOUHTAX DGPHSYIOTCX HJECTKH,
H3 KOTODBIX B OPTaHHIME KoMapa MOTYT OEITh CIOpMHPOBaHbI TaMeThL
Yrolsl NPONOMAIUICA LUHKA, KPOBE C ITHMH KIE€TKaMH AOMKEH BHITHTh
xoMap. B enynke xomapa o0pa3yloTcs raMeThl, OHH CJTMBAKITCH B IHTOTY.
3uroTa iennTCa, U B TENE KOMapa HAKATTHRAKITCA HOBRIE napasutsel. Ma-
nspus — onacHoe 3a00NERaHAE W DPW OICYTCTBHH IICHEHHA NPHBOAHT K
CMEPTH.

3agaHnn

BLIGepHTe 0IHH NpaBHILKLIH OTBET,
1. K opraxonaam asuxenua IIpocTeRIIHX HE OTHOCATCA
1) pecHHYKH 3) mnceBACTOORH
2) HryrHKH 4) napanoaxH
2. PazMHOxeHHe aMeORl HAYHHACTCA C

1) AcmeHus f1pa MHTO30M

2) neneHHA HHTOIUIA3MEL

3) nenAeHHA COKPAaTHTENBHOH BaKYOIH
4) pa3ipylIeHHA BEr¢TATHBHOTO A1pa

KR 3anacHble MUTATENLHbIE BEWECTRA B UMTONIA3ZME JBIIIEHL] 3EICHOH
TIpencTABIIEH '
1) rmokozon 3) xpaxmanom
2) IIHKOTEHOM 4) mnapaMunoM

4. O61wHM npu3HaKoM 114 aMebbl H IBIIIEHBI 3eNIEHOH AB.1eTCA
1) Hanu4yue KIYyTHKOR
2) HaflH4HE CBETOMYBCTBHTCILHOTO IIIA3Ka
3) cnocofHOCTE K HHUIHCTHPOBAHHIO
4) MHECOTPO(DHEBIA TR TUTaHHA
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10.

11.

12.

13.
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Teno uuby3zopuu-rydenbku NOKPHITO

1) sxryruxamu 3) causbo

2) pecHUYKaMH 4) rpaakol obonovkoit
Y uHpy30pHU-TY(ENbKH OTCYTCTBYET

1) rnorka

2) mnopomuua

3) cokparuTenbHas BaKyollb

4) crturma

HenepeBapenHpie  oCTaTKM NHUIUM Y  HHQY30pHU-TydeIbkH
BBIBOIAITCS Yepe3

1) cokparuTenbHy BakyoJb 3) poToBOE OTBEpCTHE
2) BCIO IOBEPXHOCThH TENA 4) nopomuiy

IMpu nosnoBoM pazMHOXXEHHH HH(DY30pHH-TY]ENbKH

1) cHauana genuTcs Manoe AApo

2) cuavana nenurcst 60JBIIOE SAPO
3) ZOenuTCs TOJIBKO Maloe AAPO

4) nmenuTcs TONBKO GOJNBILOE AIPO

DopaMUHU(EPHI ABIAKOTCS IPEICTABUTEIAMU

1) unHpy3opui 3) ameb

2) SKTyTHKOBHIX 4) nouyBeHHBIX OakTepUit

V panuonspuit IMEIOTCS paKOBUHBI, COCTOSALIHE H3

1) xanbuus 3) coneii docdopa

2) xpeMmHeszeMa 4) paKOBUHBI OTCYTCTBYIOT
YepenoBaHue nonoBoro U 6EConoro pasMHOXKECHHS BCTPEYaeTes y
1) 3BrIIeHBI 3eTIeHOM

2) ameObl OOBIKHOBEHHOM

3) nu3eHTepuiiHOI ameObl

4) uHdy30pUU-TyDETLKH

AHa’po0HOe bIXaHUE XapaKTEPHO IS

1) oaBriensl 3eneHoi 3) MasApUHAHOrO MJIa3MOAHS
2) ameObl OOBIKHOBEHHOI 4) undy30puu-TyPEILKU

B spuTponuTax 4enoBeka napasuTUpyeT

1) neiumMaHus 3) nau3enTepuinas ameba
2) TpumaHocoMa 4) ManspHiHBIN Ia3MoaUH



14.

15,

16,

17.

18.

19.

20.

TpunaHocoma OTHOCHTCH K
1) ryTMKOHOCUAM

2) capKomOBEIM

3) cmopoBHKaM

4) HADY30PHIM

BonbBoKC HENB3A OTHECTH K MHOMOKICTOMHEIM oprainiMamM, Tak

KaK

1) Teno BOILBOKCA COASPHKHT MATO KIETOK
2) KJIETKH BONBBOKCA HE CBA3AHBI IPYT € APYTOM
3) u3omMpoBaHHas KiieTKA BOIBBOKCA MOXKET CYIIECTBOBATH Kak

CAMOCTOATENBHBIH OPraHH3M

4) otcyretyet auddiepeHLMALNA KIETOK

BribepHTe TPH NpaBUALHBIX 0TBETA.

Y uHdy0pHH-TYPeTBKH MMSIOTCH
1) cokpaTuTenLHAA BAKYOII

2) ampo
3) crurma

CHOpO BHKH HE HMEROT

1) nHmEeBApUTENLHBIX BaKyOneH
2) COKpPAaTHTENBHEIX BAKYOMeH

3) opranouaoB NBIKEHHA

4)
5)
6)

4)
3)
6)

MENTHKY A

WTYTHE HAa NEPEIHEM KOHIIC
XNopOoILTACTh

suep
LHTOIIAIME]
IL1a3MaNneMMBbl

K 3aboneBanuaM, BBI3BIBACMBIM TNIPEACTABHTENAMH [IpocTeHInmx,

OTHOCSTCA

1} crimHO#M TH

2) IaMOIno3

3) cudumic
AUnnonaHoe 1Apo NMeeT
1) >3priena seneHas

2} ameba oOBIKHOBEHHAS
3} wundyzopua-Tygenexa

K KCyTHKOHOCUAM OTHOCATCH
1} mManapuiHbLi masMouii

2) dopamuHuteps
3) mamOnun

4)
5)
6)

4)
3}
6)

4)
5)
6)

xonepa
cOHHaA bone3Hp
NeifimmMannos

AuzenTepnitnasg ameba
MATAPHAHEIA INA3MOAHEH
BOJIBBOKC

TPUIAHOCOMEL
pasHOIApHH
IEeHLIMAHHH
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21. YeraHOBHTe COOTBETCTBHE MeKAY HAIBAHHEM NPOCTeHIIAX H
KNACCOM, K KOTOPOMY OHW NPHHARINEKAT,

Hpocrermne Knace
1) panHonapuu A) CrnopoBHKH
2)  nambnun B) Capkonosbie
3) dopamuuadeps B) XryrukoHocnsl

4) TpPHMIAHOCOMBI
5) nedmmanuM
6) 1wmazMoauu

KJrous K 3aZaHHAM

Nt Bonpoca 1 2 3 4 | § 6 7 ] 9 10
OTRET 4 1 4 3|2 4 4 3 3 2
Negonpoca | 11 (12113 | 14 | 15| 16 17 18 19 | 20
OTRET 4 3 4 1 3 (1,24)1,2,3]12,5,612,34(3,4,6
Jananne 21
1 2 3 4 5 6
b A
MHOroK/JIeTouHbIE

Thn KdineyHOono10¢cTHRIE, 0610aA XapaKTePpHCTHRKA THIIA

KHineanononocTHLEIE — MHOTOKIETOUHBIE ABYXCIOHHBIE KUBOTHLIE,
Tkauu, XOTOpRIe 00PA3YIOT HX TENC, PA3BUBAKOTCA U3 ABYX 3apOABILEBRIX
JTNCTKOR — 3KTOAEPMB] H JHTOJEPMEL H HMEHT TakHe e HazpaHua. Opra-
HHM3aUMA TEIAa KMINEUHOMOIOCTHBIX COOTBETCTBYET racrpyie B aMbpuo-
HAIBHOM PA3BHTHH MHOTOKIETQUHBIX KHMBOTHHIX. Mexay skTonepmoit u
SHTOASPMOH PACHIONONKEHA ME30ITIeA — CJIOH HEKIETOYHOTO BEIECTBA.

KuuieunononoctHele obnagaT paldaibHON, WIH Ty4eBoid, CHMMET-
pHeit. 3T0 3HAUMT, UTO Uepe3 TENO MHBOTHOTD MOXKHO [POBECTH HECKOMb-
KO IUIOCKOCTEH CHMMETDHH, H KaX[Iblii paz oHO OVAET JelHTLCA Ha JBe
3€PKAIbHLIE IIQJIOBHHEL. TAKOH THI CHMMETPHH XapaKTepeH IS CHASYHX
OpTaHH3IMOB.
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Teno KMIIEYHONOJOCTHBIX 00pa3yeT OBYXCIOHHBIM MEIIOK, CHapYyXH
BBLICTJIAaHHBIH 3KTOIEPMOM, a M3HYTpH — 3HTOAEepMOH. DHToZepMa ¢op-
MHpYeT ITOJIOCTh KHIIKH, KOTOpas COOOLIAETCSA C BHELIHEH CPEIOH pTOM,
OKDYXEHHBIM BEHYHKOM Iynanen. KHINEYHONMOJOCTHBIE — XHMIIHHKH.
OHH N10BAT AOOBIYY — MEJIKUX IUTaHKTOHHBIX XHMBOTHBIX — C MOMOILBIO
urynanen. ITumeBapeHHe NONOCTHOe W BHyTpHKIeTO4HOe. HenepesapeH-
Hble OCTATKM ITHIIH BBIBOAATCA Yepe3 poT.

JlpIxaHHe, a Taloke BBLICJICHHE IPONYKTOB OOMEHA OCYMIECTBILACTCH
yepes BCIO [IOBEPXHOCTH TeJla JKHBOTHBIX.

VY KHIIEYHOIOJNIOCTHBIX HMEETCS IPUMUTHBHAsA HepBHasa cucteMa. OHa
o6pa3oBaHa HEPBHEIMH KJIETKaMH, pa3bpocaHHBIMHU B dKkToAepMe. OHH co-
€IUHAIOTCA B OOLIYI0 CETh C INOMOLIBIO HEPBHHIX OTPOCTKOB. JTOT THN
HEPBHOH CHCTEMBbl HAa3bIBAaeTCs PACCEIHHBIM HEPBHBIM CILIETEHHEM.
Ipyu yyacTHH HEPBHOH CHCTEMEI y KHIIIEYHOIIOJOCTHBIX BBIPabaThIBAIOTCS
npocreiinne pedieKChl: 3aIMUTHBIH M NHIleno0bIBaTenbHbIH. OpraHsl
YyBCTB Pa3BUTHI C1ab0: y MOJIMIIOB MPHCYTCTBYET TOJBKO OCA3aTE/NbHas
YYBCTBHTEJIBHOCTD, @ Y MeIy3, KPOME TOr0, HMEIOTCS IJ1a3a U OPraHsbl paB-
HOBECHSA.

B »M3HEHHOM LIHKJIE KUIIEYHOMOIOCTHBIX, KaK HPABWIO, MPOHCXOIUT
CMeHa IBYX XH3HEHHBIX (OPM: NPHUKPEILUICHHBIX MOJMIIOB H CBOGOAHO-
IUIaBAIOLIMX Medy3 (MHoraa OBIBAalOT NMpHKpEIUIEHHbIE Memy3bl). Ilomumel
ObIBalOT OAMHOYHEIMH, HO 4alle Bcero obpa3yioT koloHHMH. Memyssl —
OJHHOYHBIC OPTaHH3MBI.

Pa3sMHOXaIOTCS KHILIEYHOMONOCTHBIE 0ECTONBIM H IOJIOBEIM IYTEM.
Bbecnonoe pazMHOXEeHHE IPOMCXOAUT Y IOJHMIIOB, a MOJIOBOE — Y MEAY3.
Ha tene nomuna ¢popMupyercst 6yropok — nouka, 13 KoTopoit obpasyercs
HOBBIH ITOJIMI WIH MeXy3a, TaKuM 06pa3oM, MeIy3bl BO3HHKAIOT Ha MOJIH-
Hax B Ipouecce 6ecrojaoro pasMHOXeHUs (IOYKOBaHHA). Y MeEAy3 3aKia-
JBIBAIOTCA TIOJIOBBIE XKeEJIe3bl — TOHA/BI, B KOTOPBIX 00pa3yoTcs MOJIOBbIE
KJIETKH — raMeThl. Meny3sl pasmenbHonossl. [1o0BbIe MPOSYKTHI BBIME-
THIBAIOTCA B BOMY, TI€ NMPOHCXOAHT OIUIONOTBOPEHHE H pa3BHBAeTCA JIH-
YHHKA, OKPhITas peCHUYKaMH. JINUMHKa IU1aBaeT, 3aTeM OceaaeT Ha CyO-
CTpaT M IIpEBpallaeTCs B HOBBIH MOiMI. Y OOJBIIMHCTBA BHIOB
KHIIIEYHOTIOJIOCTHBIX B XKHU3HEHHOM LHKIIE IIPOMCXOJUT 3aKOHOMEPHOE Ye-
peIoBaHHeE ITOJIOBOr0 H OECIIOJIOro NOKONEHHUH.

EcTh KHIIEYHONOJIOCTHHIE, B )KU3HEHHOM LIUKJIE KOTOPHIX OTCYTCTBYET
CTagus MEIy3bl, HAIPHMED THJpa U KOPUIOBBIE NONMIEL. B 3TOM Cciiyuae
MOJIOBBIM CHOCOOOM Pa3MHOXKAKOTCS TIOJTHITBL.
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Ocob0 xapaKTEPHBIM (PU3HAKOM KHINCHHOMGNOCTHBIX SBJINETCA NpH-
CYTCTBHE B DKTCAEPME CICHMANEHBIX CTPCKATENBHBIX KNCTOK, CIYKALHX
I8 HAMAJEHHA H 3allHTH.

KueynononocTHele 0GMTAOT TONABKO B BOAE. B Mopax ux BHIoBOE
pazHoofpaiue 1HAYHTENBHO BBILIE, YEM B IPECHBIX BOIAX.

IlpecnopoaHbI# NoMN — ruapa: cpeaa oGMTaHuUA,
BHEUIH¢e ¥ BHYTpennee cTpoenne. HepBuas cucrema.
Pedanexc. Perenepannus.

PaimMuoeHHe BEreTaTURHOC H 00.10R0E

IIpecHoBOAHBIH mOMHN cudpa OTHOCHTCS K iNaccy Imaposon. Imiapa
0o0HUTAET B NPECHBIX YHCTBIX CTOAYMX BOACEMAX, e OPHKPENAETCH K
BOJHBEIM PACTCHHAM WNM TPYHTY, ITO OQOMHOYHBIA MANOIOIBMXKHBIH
monun. Telo THAPbl UHIMHIPHYCCKOH (OpMB], HA MCPC/HCM KOHLC
TeNa pacloNOKEH POT, OKPYKEHHBIH BeHuHkoMm H3 5-12 wynanen. Ha
330HEM KOHUE TENa pacroflo:keHa NoJOLIBA, ¢ €€ MOMOLILI CHiApa MpH-
KPEIngercs.

KreTouHsit cocTap SKTOACPMEI CICHYHO LM

1. DIUTETHANTBHO-MYCKYIbHBIE KIETKH IKTOIEPMBl 00pa3yioT OCHOB-
HYI0 Maccy KNETOK 2Toro cnod, KneTku umeoT MHIHHApHEecKyle GopMy
H QOpMHPYICT OfHOCHCHHEIN MOKPOBHEBIH >nuTenudit. K mezornee npune-
ral0T COKPATHMBIE OTPOCTKH JAHHBIX KIETOK.

2, lpoMexyTouHble KNETKH HAXOAATCA MEMIY 2MHTETHAILHO-
MYCKYMLHEIMH, 3TC MEIKHE OKpyrilble HedH(depeHIMPOBaHHEIE KISTKH,
OHH MOTYT MpeBpallaTLCs BO BCE OCTANBHBIE THNL! KIETOK TeAa FUAPH, B
TOM YHCJIE H 0JOBLIE.

3. HepBubie wneTkH 0DpaiyiT NPUMHUTHBHYIO HEPBHYH CHCTEMY —
PACCEAHHOE HCPBHOE CINCTCHUC. Y THAPH HMCETCH YILIOTHERHOC CKOTUIE-
HHE HEPBHBIX KIETOK HA MOJOWUBE, BOKPYT PTa H Ha [LyNanbLax.

4. C1pexartensuepie knetkn. bouslioe KoUHYECTBO CTPEKATENBHbIX Kilg-
TOK HaxXOOMTCH HAa WIYNATLLAX, [Ae OHH 00pa3yloT CTpeKarenbHble faTa-
pey. CTpekaTenbHAsA KIETKA HMEET CTPEKATeAbHYIO Kancyly, 3anomHeH-
HYK) SA0BMTBIM BCUICCTBOM. BHYTpbL Kancynbl BBEPHYTa ClpeKarelbHAaA
HHTE. Ha NoBepXHOCTH KNEeTKH HaXOIHTCH MYBCTBHTENbHBIA BOJIOCOK, IPH
ErQ pa3pakEHHH HMTh BeIOpPACLIBACTCA U nOpaxkaeT xepTpy. [locne Bol-
CTPENUBAHMA HHTH KIETKH NOIuOakT, a Ha HX MECTE W3 TPOMERYTOUHBIX
KIeToK 0b6palyloTes HOBIE.
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Kieto4HbIH cocTaB 3HTONEPMBI CIIEAYIOILHH:

1. NMUTENHAIBHO-MYCKYJ/IbHBIE KIETKH HTOAEPMBI. OIHTENHATbHbIE
4acTH KJIETOK HallpaBJICHbl B IIOJIOCTh KMUIKH W HECYT XT'YTHKH, KOTOpHIC
HepeMENIHBAIOT MHILY. ITH KIETKH MOTYT 00pa30BBIBATH JIOMKHOHOXKKH, C
[OMOLIBIO KOTOPBIX 3aXBaTHIBAIOT YACTHLBI IHIH. B Kknerkax ¢popmupy-
JOTCS MUILEBAPUTENIbHBIE BAKYOJIH, TO €CTh IPOUCXOAMT BHYTPUKIETOUHOE
[HIL[EBapEHHE.

2. XKenesucrtble KIETKH SHTOAEPMBI BBIAEAIOT B MONOCTh KMIIKH IH-
IL[EBapUTEJIbHBIE COKH, KOTOphIE PACLICIUIAIOT NHUILY, TO €CTh 00€eCHedn-
BAIOT MOJIOCTHOE MHUILeBapeHue. HenepeBapeHHbIe OCTAaTKU IHIH BBIOpa-
CBIBAlOTCA Yepes poT.

JbIxaHue U BblAENIEHHE IPOAYKTOB 0OMEHA MPOUCXOAUT BCEH HOBEPX-
HOCTBIO TeJIa 5KUBOTHOTO.

Hanuuue HepBHOH CHCTEMBI IO3BOJISET I'HAPE BhIpabaThIBaTh IPOCTHIE
peduexcel. Pediekc — oTBeTHas peakuus OpraHH3Ma Ha pasJpakeHHE,
OCylllecTBIIAEMas NPH y4acTHH HEpBHOH cucTemsl. I'Mapa pearvpyer Ha
MEXaHU4YecKoe NPUKOCHOBEHHUE, TeMIIepaTypy, Hajludue B BOAE XHMHYe-
CKHX BELIECTB U Ha pAA APYrHx (akTopoB BHELIHEH cpebl.

I'uapa obnamaet BBICOKOH pereHepaldOHHON cnocoOHOCThIO. Perene-
pauus — 3TO HPOLECC BOCCTAHOBJIEHHS OPTraHH3MOM MOBPEKAECHHBIX HIH
yTpadeHHbIX TKaHEW, OpraHoB, YacTeil opraHuszMma. B perenepauvu ruapel
OCHOBHAas! POJIb OTBOAUTCS MPOMEXKYTOUHBIM KJIETKAM.

ITpu GnarompHATHBIX YCJIOBHUSX THAPa pa3sMHOXaeTcs OeclojbM ITy-
teM. Ha Tene »uBoTHOro obpa3syercs moyka, OHa pacTer, 3aTeM (HopMu-
pYIOTCS IyNajibla U IpopbIBaeTcs poT. MoJioaast ruapa OTHOYKOBBIBAETCS
OT MaTEPUHCKOI'O OPraHM3Ma U BEeAET CaMOCTOSATEIIbHbINA 00pa3 XU3HH.

OceHpl0 rIuapa NEPEXOTUT K MOJIOBOMY pa3MHOxeHu10. Ha tene B 3k-
TOJEpME 3aKJIaJbIBAIOTCS FOHA/Jbl — IOJOBBIE XeJe3bl, 8 B HUX pa3BUBa-
I0TCS IOOBBIE KIETKU. OIUIOJOTBOPEHHE NPOMCXOAMT B TEJIE TMAPHIL: Ye-
pe3 cHeLMalbHOE OTBEPCTHE B TOHaJAE CHEPMATO30MA IPOHMKaeT K
SIHLIEKIIETKE M CIMBaeTcs ¢ Heil. Bokpyr 3urorsl oOpasyeTcs MIOTHas 3a-
muTHas obosouka. B TakoMm Buze siiLo 3uMyeT. BecHoH HauMHaeTcs pas-
BUTHE U U3 AH1a BEIXOAUT MOJIOAas THIPA.

Mopckue KHLIEYHONOIO0CTHBIE (IOJIUNIBI H MeAY3bl)
U MX 3HAYEHHe

K xmaccy I'mapo3oeB oTHocsITCS, MOMHMO CBOOOJHOXKHBYIUHUX, H KO-
JIOHHAJIbHBIE MOPCKHE KHILEYHOITOJOCTHBIC. KONIOHHH MONHUIOB COCTOAT
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H3 MHOFHX COTEH 0cOfeH W npencTaBnAlOT coboH KYCTHKH, HCHOOUBHXHO
TpHKperleHtpie K cyficTpary, KHIedHas MONOCTh KAKAONO MoIMma co-
oblaeTca ¢ obuicH KUINEHHOM DONOCTBIO, IPOXOAALLEH Hepes BCS yHACTKH
KONOHHH, NOITOMY [IOMHNB! OKa3bIBAOTCA 00beAMHEHHBIMH Mexay coloi
«obmei KuuIKoiy, N0 KoTopoH pacnpexe/merca nuiga. Ecte M 0JHHOYHBIE
NIOJHIMEI.

B sM3HEHHOM DMKNTE GONBUITHRCTBA MOPCKHUX CHAPOHAHEIX TIPHCYTCT-
BYIOT Meny3bl. MeAy3a HANOMUHAST 30HTHK, MO KPAK KOTOPOTO PACIONo-
*eHRI HYTTATbIQ; OHA [LIABAET pToM BHUE. Cpeln Meays ecTh O4YeHb AJ0-
BHTHIE, HANPHMED RANBHEBOCTOUNAS MEAY3a-KPECTOBHIOK.

K k1accy Cundounnnble 0THOCATCS OYEHb KPYTIHEIE METY3BI ¢ XOPOIIO
pazBHTOR Mezorneed. B skM3IHEHHOM LHKIE 3THX JKHBOTHEIX MPOHCXOONT
YEPEOCBAHKE MOKONEHHH: MCHY3 H noIMNoR. [ToMMNe, Kak NpaBuiIo, OIH-
HOYHBIE, MEITKHE, OT HHX OTIUHYPOBBIBAKYICH MAICHEKHE MEAY3bl, KOTO-
peie 3ateM pactyT. [IpeAcTaBHTETH --- QYPERUR, KOPHEPOm — I1UHPOKO
pacupoctpaneds B HepHoM H benoM Mopax.

K xnaccy KopantoBble HONHMIBL OTHOCATCA HCKIKUHTENLHO MOPCKHE
OPTaHH3MBI, OuCHb TpebOBaTENbHBIE K CONICHOCTH H XHMHUECKOMY COCTABY
BOAEL. Meays y HHX HeT. CpesH KOpa/UIOB €CTh CAMHOYHEIE, MAIONOA-
BHKHBIE IPEICTABHTENH, HATPUMep aKTHHHH. OmHako GONBIUMHCTBO KO-
PAUIOB — KOJOHHANBHBIE H HMEIOT TBEPABIH H3IBECTKOBHIH HIH poroboit
ckeneT. Pudoobpazyiomwme xopamwisl y4acTRYIOT B [OCTPOKe OEpEroBbIX
PHOOB, AaTOMIOB H KOPALIOBbIX OCTPOBOB. OTMEPILKME CKCNETH KOPALIOB
HCTIONBIYIOTCA KAK CTPOHTENbHLIH MaTepHal KpacHelit, ronySoii H uep-
HEIA KOpaN/bl HCNOABIYIOT 5714 H3TOTOBICHHA YKDAICHHIT.

REVET(LE

BrIGepHTe 0OAHH NPABHAbHLIH OTBeET,

1. B 3kToaepme ruApsl GONblIe BCETO COJIEPMUTCA KIETOK
1) HepaHbIX
2)  KOMHO-MYCKYIIBHBIX
3) cTpekarenbHbLIX
4) DpOMEXYTOYHBIX

2 ITpH COKpaIEHHH BONOKOHEL BCEX KOXHO-MYCKYJIBHBIX KISTOK
IKTOAEPMBI TG THIPHI
1) pacTarusaerca 3) wnaknoHAETCH
2) cxuMaercH 4) He meHAeT hopmy
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50

10.

B 3HTOZEpME THAPEI HMEKTCA KISTKH

1) cTpexatenbHbie 1) nonoBwe
2) HepBHEIE 4) xenesnucTole

I'napa pasMHOKAETCA NIOJOBBIM NYTEM

1} B TeweHwMe Bcero roga

2) TOMBKO NpH GNATOMPUATHEIX YCMOBHSX

3) TOABLKO NPH HeGNArONPUATHEIX YCIOBHAX

4) HHKOrZA

SAfinexneTka THOPE!

1) HMeeT rnajgKyio obonouKy

2) MoxeT 00pa3OBEIBATE TOHKHOHDMKKH

3) HMEeT EIYTHKH

4) HMEET MOKHOHOKKY H KIYTHKH

PereHepauus y THIPH OCYLISCTBIACTCA 34 CHET CNEAYIOMIHX KIETOK
3KTOAEPMBI

1) KOEHO-MYCKYILHEIX 3) npoOMeXYTOYHBIX
2) cTpeKaTenbHBIX 4) YYBCTBHTENBHBIX

AXTHHUU ABNAIOTCA MPEICTABHTENIAMU THIIA

1) Hudyzopuu 3) I'ybxu

2) KHeuHOMONMOCTHRIE 4) CnopoBHEH
AKTHHHH TIEPEABUTAIOTCA YIPH NIOMOLIH

1) nogomBL

2) wynaneu

3) MOJOIIBH H IyTIAJEL]

4) BeayT MPUKPETTEHHLEH 00pas XH3IHH

KHueyHat nonocTe y KHILSYHOMONOCTHBIX CBAIAHA € HAPYKHOH
cpenoi

1) TonpkO Hepes por

2) 4epes POT H MOPOLIMILY

3) d4epes POT H AHATILHOE OTBEPCTHE

4) TORBKO Yepe3 aHaJBHOE OTBEPCTHE

XHIIHAKOM He ABAACTCSH

1) rrApa npecHOBOIHAL 3) umMaHes apKTHYecKas
2) aypenus 4) 3BrNeHa 3eneHas
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11,

12,

13.

14.

15,

16.

17

134

Meaysonusoc nokonenne npeoGnanaer B LHKIE PAIBUTHA
1} MOpPCKMX THAPOMAHBIX OOIHNOB

2) KOpANTOBBIX NONMHNOB

3} cumboumHbIX MeAy3

4) nNpecHOBOIHBIX THAPOMAHEIX NMOMHIIOB

OpraHsl paBHOBECHS HMEIOTCH ¥

1) ruapsl upecnoBonHOdH 3) akTHHHMH

2) ymacToil Meaysnl 4) KceHHu

B npechoi Boae MoryT oOHUTaThL MPEJCTaBHTENH Kaacca
1) T'uapoxauuie

2) Cundounnune

3} Kopannosnic 0oIHiIbI

4} Bcex NCPCYUCTEHHBIX

Hautonee NpocToe CTPOCHHUE U3 KHIUCHHONMOICGCTHBIX HMEIOT

1} Kopannosble noaHel 3) T'napouaHbic
2} Cuudongnee 4) CudoHohopn

Haubonee MHOTOYHC/ICHHBIM KiTaccom KHHICYHOTIONIOCTHLIX

ABIACTCA KJlaccC

1} T'mapouausie 3) Kopannossie NoJIHILI
2} Cundouumnc 4) Cudonodops

Buibepure TpH NPABUILHBIX OTBLTA,

XapakTepHo# ocoBEHHOCTBIO BCEX KHIUEYHONONOCTHERIX ABIAETCH

1} paananbLHas CHMMETPHA Tena

2} NBYCTOPOHHSST CHMMETpPHA Tela

3} HAnMuWe eAMHCTREHHO MOIOCTH Tena — KHUeYHoi
4} HCKIICUMTENBHO BOAHLIH 0OPa3 #UIHH

5} OTCYTCTBME NMOMOBOMO PA3MHGKEHHA

6) aHa>poOHOE ObIXaHue

J1 KHILEYHOMOMOCTHBIX XapaKTepHO
1) Tpexcnoknoe cTpoeHine Tena

2) HamHYWe BHYTPEHHETO CKENeTa

3) unosBnenue TkaHei

4) COYCTAHHE MOMOCTHOIO H BHYTPHENCTOYHOT O NHNICRAPCHHA

5} nurame nyrem GHOHILETPALNH
6) OTCYTCTBHE CMIEUHBMUECKHX OpPTaHOB BhLIENEHHS



18.

19.

20.

K Ty KHILEUHOITOUOCTHEIX OTHOCATCA

1) aypenus 4} paanonapus
2) nedAmManus 5} namOuans
3) obenua 6) AaKTHHHA

B >KH3HEHHOM LHKIE OTCYTCTBYCT MENYIOHHAA CTATHA ¥

1} aypenun 4) THAPEI NPECHOBOUAHOH
2) obenun 5) AKTHHHH
3) una”ewn 6) KCEeHHH

3Ha4eHUe KOPANNOBBIX NOMHIIOB COCTOHT B TOM, YTO OHH

1) coCcTaRNAIOT NepBEIC 3BEHBA B LEHAX THTAHKA

2) NpHHUMAKT yyacTue B 00pa3oBaHuH penbedia MOPCKOTO JHA
3) ofpasvioT OTIA0MEHHS HIBECTHAKA

4) BHINOJHAIOT B BOZOEMaX pollk CAHHTapOR

5) ABIAIOTCA MECTOM OOHTAHUS MHOMXECTBA MOPCKHX OpPTraHU3MOB
6) ABNAIOTCA UCHHBIM MCTOYHHKOM JKEMYYTa H EpIaMyTpa

21. ¥cranoRuTe COOTREETCTEHE MEAKTY HAIBAHHEM EKHEOTHOTO H KJIAC-
LOM, K KOTOPOMY OHO) OTHOCHTCH.

HazsaHHe KHBOTHOTO Kaace
1) obenus A} Tuapouausie
2) aypenus B} Cundonnnsie Meny3sl
3) nuaHes B) Kopanmosel¢ notune!
4) KopHepoT
5) AaKTHHHA
6) KCEeHHA

Kimwoun K 3agaHnsm

_ Nt ponpoca 1|23 |4 |58 6 7 8 9 10

oTBeT 2121432 3 2 3 1 4
Nepompoca |11 | 12|13 (14 | 15| 16 17 18 19 20
- OTHET 310211133 ]134[346/136[456|235
3aganne 21
1 2 3 | 4 5 6
A b b b B B
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Ilnockue, Kpyrasie n KonsuaToie yepBu

Thrn ILiockne yepsn. OGIan xapaKkTepHCTHKA THIA.
Bremnee crpoenne, MycKy1aTypa, NUTAHHE, ALIXaHuE,
BBHLIC/ICHHE, HEPRHAR CHCTEMA, PA3MHOXKEHHE, peréHepanua

InockHe HepbH — 2TO TPEXCIOHHBIE XHUROTHRE. MX TKaHH W opraiibl
(OPMHPYIOTCA U3 TpeX 3apOABIIIEBHIX JIHCTKOB: HAPYKHOTO — JKTOREp-
MBI, BHYTPEHHETO — 3HTOJEPMBI H CPEIHEer( -— ME30IEPMBL

Ilnockue uepsn — ABYCTOPOHHE CHMMETPHYHBIE OPraHHsMel. Yepes
TEJIC YEPBA MOXHO MPORECTH TONBKO OINHY IIOCKOCTH CHMMETPHH, KOTO-
pas pasgenuT Teno Ha JBe IepKANLUO OTPaXKeHHEIE MOIOBHIILL -  TIERYIO U
1PaBYIo.

dopMa Tena TUCTOBHIHAS WIH JEHTOBHAHAA, OHO CIUTIOLIEHO B CITHH-
Ho-OplolusoM nanpaBneHun. B Tene BelnenswoTcs OpiOIIHASA, CIIMHHAA H
nBe GokoBhe cTOpoHEl. CHApYKH HEpBH NOKPHITE OAHOCHOHHLIM 3MHTE-
maeM. Iloa JnHTENIHEM pacIoNaraloTes CIOH MYCKYJIATYPBI: KONBLEBOH,
MPOACIBHBIA H MYYKH CIHHHO-OPIOIHHBIX MBILIT. 3MHTEIRA H MBlIHEUHEE
cnou GOPMHPYIOT KOMHO-MYCKY/IbHEIH Merok, 00pa3ylolHi CTeHKY Tela
qepBeH. BHYTPH KOKHO-MYCKY/IBHOTO MEIUKA NPOCTPAHCTBO MEXIY opra-
HaMH 3aMOJHEHO PHIXNOH COSOHHHTENBHOW THKAHBK) — MAapeHXUMok.
KpyTHble MEXKKIETHHEN B MAPEHXHME 3aN0JHEHBl KHAKOCTHI0. DyHKLUNK
MApEeHXHMBL: OMOpHas — SKUAKHA BHYTPEHHHH CKENeT: pacnpenenrTelib-
HdA — 4epe3: MApEeHXHWMY NMPOWUCXOAHT TPAHCNOPT ra30B U NHUTATEIBHLIX
BELIECTB; BBLICIHTENEHAR — OCYIMECTBISET A MEPEHOC [IPOAYKTOB MeTa-
fonn3Ma OT TKaHeH K OpPraHaM BELASISHHSA; 3ANacamouias — OTKIaIbIBa-
I0TCA TAMKOTEH H OPYTHE 3aMacHbl€ BEILECTBA.

[Inmesapurensnas cuetema cneno 3amkayra. OHa oOpa3oBaHa nepea-
Helt M cpepHed kunkodt, HenepepapeHHbie 0¢TaTKn NUINK BROPACHIBAKOT-
cA 4epes por. ¥ MeHTOuHbIX uepseH MHIEBAPHTENBHAA CHCTEMA OTCYTCT-
BYeT, A4 BCACBIBAHHE [MTATEIbHBIX BELIECTE MPOHCXOAWUT  Hepes
MOBEPXHOCTE TENA.

VY cBobOAHOKUBYLIMX MpeAcTaBHTEICH Ta3000MEH NPOMCXOANT Ypes
BCIO MIOBEPXHOCTE TeNa, 4 Y NAPA3HTOB ALIXaHHe aHapoOHoe (IITHKONN3).

VY nnockux 4eppell BOIHHKAET BRIAENMTENBHAA cHCTeMa. (OHa BhIMOI-
HAET (hyHKUHH BbLOENEHHR NMPOIYKTOB ofMeEHa M ocMoperynauud. B na-
peHXHMe HaxoaaTcs ocolble 3BE3AYATHIE KIETKH, KOTOPBLIMH 3aKAHYHBA-
FOTCH TOHKHE PA3sReTBICHHBIC KAHATLILL. B npocBeT kaHanblla OT KIETKH
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OTXOMHMT TYYOK KTYTHKOB. 3aTem KaHalbUBl CITHBAHICA B Golee KPYNAHE
H OTKPBIBAIOTCH HA MOBEPXHOCTH TENA MEPBA BLIICHHTEIBHBIMH [TOPAMH.
Takas BbIIENUTETBHAS CHCTEMA HA3BIBAETCA IPOTCHE(PHANAILHOM.

HepeHas cueTCMA (IECTHHYHOTO THnay. B repeaHed 4acTH Tena y
uCPBECH PACIIONAraTCs ABA HCPBHBIX Y3114, JTO MOMOBHOH MO3T, KOTOPIii
KOOpAHHHPYET (yHKUHOHMpOBaHHE HEPBHOH CHCTeMbL OT TONOBHONO
MO3ra OTXKOAAT HEPBHEIC CTBOJLL, TAHYIIHMECS BIONb TElld USPBA, MEXKIY
coGoil CTBONBl COSOHHEHEI HEPBHEIMH TMepeMbIMKaMu. OPraHel 4yBCTB Y
CROOOHOMKHBYIINX NPCACTABHTENSH THNA XOPOLIC PAIBHTEL: 3PCHHC, OCHA-
33aHHE, PABHOBECHE, XHMHUECKOE YYBCTBO. Y IAPa3sHTOR OPTaHel YyBCTB
peayLHMPOBAHBL.

[Inockue yepen — repmagpoanrir. [epmadponnTHeIM HazplBaeTCH
OPraHH3M, B Tene KoToporo QOpMHUPYIOTCA H HEHCKHUE, H MYKCKHE NONo-
BeI¢ KNEeTKH, JKeHoKkad [TON0oBad CHCTEMA COCTOMT H3 SHYHHKOB, e obpa-
IYHOTCH SHUCKICTKH, AHLIEBONOB, 10 KOTOPBIM OHH [IOCTYTIAlOT B MaTKY, H
JKENITOYHHKOB, BHIPAbaTHIBAIONIHX MUTATCIBHEIC KICTKH, Mykckas mono-
Bad cHCTeMa o0pa3oBaHa CeMEHHUKAMH, B KOTOPBIX Pa3BHBAIOTCA ClIEpMa-
TO30H/BI, CEMAMPOBOAAMH H CEMIH3BEPTATENBHEIM KAHANOM, 3AKAHYIH-
BAICIIMMCS COBOKYNMTENBHEIM opraHoM. (IUIOZOTBOpEHHE BHYTPEHHEE,
nepekpecTHoe. PazeHTHE ¥ pAja IpESACTABHTENCH THIIA MPOTEKAET ¢ META-
MOp(030M — UMEETCA NMHYUHOUHAA CTAHS, OTIIHYAIOMANCA OT B3POCNOro
OpraHuIMa, a y Apyrux — be3 metamopdosa — u3 AfUa BRIXOJHT Opra-
HH3M, HallOMHHAIOINHA N0 BHELIHEMY BHUAY M [UIaHy CTPOEHWA B3pocioe
KHBOTHOE, HO TOAEKO MEHBILIHX pa3sMepoB.

Ilpencramne.]m Tana [nockue YEPBH: HX CTPOEHHE,
pacnpocTpaHeHHE H 3HAYECHHE

K tuny IL1ockHe HepBH NPHHAIJIEIKAT TPH KI1Acca: PECHHUHBIE YEPBH,
Cocanbmuky H JIeHTOYHBIE 9epEBH.

K wiaccy PecHHYHbie UepBH OTHOCHTCA CBOOONHOKHBYILHE Opra-
HH3IMEL, KOTOPHIE OGHTAT B BO/IE, ONHAKO eCTE M HasemHble dopMel. Teno
TIOKPHITO PECHHYHBIM 3MHTEIHEM, KOTOPBIH IPHHHMAET Y4ACTHE B JBHKE-
Hun uepis, [lpeacrasntent sToro Knacca — benas nranapus. bBenas mna-
Hapha — OOHTATENh MEIKMX HPECHbIX BOA0eMOE. Teso 4epes THCTOBHI-
HOE, BHITAHYTOE, HAa TEPelJHEM KOHIE PAacHoNoXKeHbl B LIynanbiia —-
OPraHbel OCA3aHMA M JABa INaza. J[BIOKEHHE OCYIIECTBASETCA 3a CHUET CoO-
KPamCHHH MBI KOXKHO-MYCKYTBHOTO MEIUKA H PECHWYHOTO 3TMHTENHA
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B onMTenuM HaxXOAATCS CIHM3MCTBIE JKEJE3bl, KOTOPhIE CIIOCOOGCTBYIOT
CKOJIBXXCHHIO IUIaHAPHH.

Pot pacnosnoxeH nocepeaute GprOIIHON CTOPOHBI TEJA YEPBS U BEAET
B MYCKYJHCTYIO [JIOTKY — MEPEAHIOK KHIIKY. [ 70TKa MOXKET BBIBOPAYH-
BaThCA M 3aXBaTbIBaTh NOOBIYY — MEJIKHX 0eCno3BOHOYHBIX. OT IIOTKH
HAYHUHAETCS CJIENO3aMKHYyTas CpeaHss KUlIKa. Kullika umMeeT Tpyu BETBH —
OJlHa HAMpaBJ€HA BIEPEd K IOJOBHOMY KOHLY, @ ABE APYTHE TAHYTCS
Ha3aJ BHOJIb KPaeB INIOTKH. BETBH KMIIEUHHKA HMEIOT IONOJIHUTEbHbIE
KapMaHOOOpa3HbIe BBIMAYUBAHHUS, KOTOPbIE YBEJIHYHBAIOT II0BEPXHOCTD
KuIleyHHKka. HemepeBapeHHble OCTAaTKM MMM BbIOpachIBAlOTCA uepes
poT.

JbIxaHHe IPOUCXOAMT BCeH MOBEPXHOCTBIO TENA.

BeigenurenpHas cucTeMa npoToHe()pUAHAIBEHOIO THIIA.

HepBhas cucrema ob6pa3oBaHa KpYIHBIM HAapHBIM T'OJIOBHBIM MO3TOM,
OT KOTOpOro no 60kaM Tena OTXOAAT ABa MPOJOJIBHBIX HEPBHBIX CTBOJA.
CTBOJIBI COEAHHSIOTCS MEXAY CO0O0M HEPBHBIMH IepeMblukamu. Qprassi
YYBCTB: OPraHbl OCA3aHUs, 3PEHHUsI, XHMUYECKOrO YYBCTBA M OPraH paBHO-
BECHA.

VY nnaHapuM XOpolIO pa3BUTa CHOCOOHOCTB K pereHepalMi: OHa BOC-
CTaHaBJMBACT YTPau€HHBIE 4YAacTH Tena. PereHepauuonHas crnocoOHOCTb
YepBsi JIEKHUT B OCHOBE OECII0/I0I0 pa3MHOXKEHHS.

IInanapus — repmadpoaur. fitna pa3BUBalOTCS BHYTPH CIH3UCTOrO
KOKOHa, KOKOHBI )XMBOTHOE MPHKPEILIAET K MMOJABOAHBIM NpenMeTaM. Pas-
BUTHE NPAMOE, U3 AHLA Yepe3 pa3pbIBbl KOKOHA BBIXOAAT MaJlleHbKUE Ija-
HapHHu.

B xnacce CocanabluMku Bce NpenCTaBUTENM Kjlacca — MapasHThl,
obuTarole B Tesax 0eCrO3BOHOUYHBIX M MO3BOHOYHBIX JKHBOTHBIX. JIH-
TEJMH COCalbLUIMKOB He HeceT pecHuuek. Ha OpromiHoi cTopone Tena
HMEIOTCS JIBE NTPUCOCKH — POTOBAsi, HA JAHE KOTOPOH OTKpbIBaeTCs POT, U
6prouHas. IIpucocku cimyxar A NpUKPEIVIEHUs K OpraHu3My XO3sSHHa.

Tleuenounbiti cocanvuyux — mapazuTUPYeET B KEIYHbIX NPOTOKAx Ie-
YEeHH KPYITHOTO M MEJIKOTO poraToro ckota. B OTAenbpHBIX CiTydasx MOXET
napa3sUTHPOBATh y YeaoBeka. II03BOHOYHbBIE JKUBOTHBIE CIIYXKAT OKOHYa-
TEJIBHBIM X035 MHOM IIEYEHOYHOr0 COCAJbLIMKA.

CocanbIIMKH OTK/IabIBalOT OTPOMHOE KOJIHYECTBO ML, KOTOpbIE BbI-
BOJATCS U3 OpPraHH3Ma XO35HHA BMECTE C 3KCKPEMEHTaMH.

Hns nocnenyioero pa3BuTHs siilla JOJKHBI OKa3aTkCsA B Bolde. Tam
U3 Ailla BBIXOJHMT JMYHHKA C peCHHYKaMH. JIMYMHKa [71aBaeT M HaXOAMT
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IIPOMEXYTOUHOTO XO3siMHA. MM siBiseTcs MaiblH MpyAOBHK. JInyuHKa
NPOHHMKAET B TEJIO NPYXOBHKA, COPACHIBAET PECHUYKHM W NEPEMEIIAETCA B
NeYeHb MOJITIOCKA. 3[eCh NMPOUCXOAUT HECKOIBKO 3TallOB Pa3MHOXEHMs
JIMYHHOK. B KOHEYHOM HTOre 06pa3yloTcs XBOocTaThle THYMHKY. OHH BbI-
XOMAT U3 TeJa NPYAOBMKA B BORY, IUIABAIOT U NMPUKPEIUIAIOTCA K MOABOJ-
HBIM PacTe€HUsAM. XBOCT OTOpachIBaeTCs, a JIMUYHUHKH OAEBAIOTCA ILUIOTHOH
0001104K0i1 U MpeBpalIalOTCS B LUCTY. B 3TOM COCTOSAHHMH OHH MOTYT 3a-
paxaTb OKOHYATEJIbHOTO XO35HHA, YTO IPOUCXOAMT IIPH MOEJAHHH CKOTOM
TPAaBbI.

Kpome neyeHoYHOro cocalblliKa y YeJOBeKa apa3sHTUPYIOT Kowmaubs
08yycmKa M KpoBAHAsA 08yycmKa.

Bce npencraBureny kinacca JleHToYHbIe YepBH — Mapa3uThl. OKOH-
YaTeIbHbIMH X0351€BaMH YePBEH SIBIAIOTCSA TIO3BOHOYHbIE )KHBOTHBIE, Y KO-
TOPBIX OHH MAPAa3UTHPYIOT B KHIIEYHHUKE, a TIPOMEXYTOUYHBIMH — I103BO-
HOYHbIE M O€CIO3BOHOYHBIE >XMBOTHBIE. Teno 4epBeH o06pa3zoBaHO
TOJIOBKOH, LIEHKOH M WICHHKAaMH, YHCIO KOTOPHIX Pa3lH4HO Y pa3HbIX
BH/IOB (ECThb M HEPAcCUIEHEHHBIE NPEICTABHUTENH). Y JIEHTOYHBIX YepBEH
OTCYTCTBYET 'IIHMIIEBAPUTEIIbHAs CHCTEMa — BCACHIBAHHE IPOMCXOAUT
BCEHl MOBEPXHOCTBIO TEJA C IMOMOILBI0 MHKPOBOPCHHOK Hapy>XHOTO 3ITH-
TEJHS.

K atomy knaccy otHocuTCs Obivuti yenenb. OKOHYATEIIBHBIA XO3SHH
OBIYBETO LIETHA — 4YEJIOBEK, Y KOTOPOro 4YepBb OOMTAET B TOHKOM KHLIEY-
Huke. Teslo 4yepBs COCTOMT U3 HeOOJIBLIOHW TOJIOBKHM, HECyllieH 4eThIpe
MPHUCOCKH; KOPOTKO#H IIeHKH ¥ MHOrouuciIeHHbIx (6onee 1000) dneHukos.
C noMoupo MPUCOCOK NMapa3uT (PUKCHPYETCs B CTEHKE KulleuHuka. [1leH-
Ka — 3TO 30Ha pocTa, riae GopMHUPYIOTCS HOBbIE WICHHKH. Kaxabiit die-
HUK 4epBs HMEET COOCTBEHHYI0 TepMadpOIUTHYIO MOJOBYIO CHCTEMY.
YneHHKH, ColepiKallMe 3peble sAila, OTPBIBAIOTCA OT TeNla 4YepBs U BMe-
CTe C 3KCKPEMEHTaMH BBIBOJATCS Hapyxy. Bo BHewHel cpene aiua pac-
CEHBAIOTCA H C TIOMOIIBIO BBIPOCTOB OOOJIOYKH 3ALEIUIAIOTCA 32 TpPaBy.
Kpynneiit poraTeiii CKOT — NPOMEXYTOUHBIH XO35MH LIETHA — MOeIaeT
TPaBy H 3aryaThiBaeT siiua. B kuineyHuke Obika U3 LA BHIXOJUT JTMYHH-
Ka, BOOPY>KEHHAs WIECThIO KPIO4bsMH. JIMuMHKa MpoOypaB/iMBaeT CTEHKY
KHILIKH H TOKOM KPOBH IEPEHOCHUTCS 10 OpraHu3My. JIMYMHKH OCeNaloT B
MBIIILAX M NPEBPAILAlOTCA B CIEAYIOIIYH CTaJdIO Pa3BHTHA — (UHHY,
KOTOpasi BBIMVIAJUT KaK JBYXCIOHHBIH My3bIpEK BEJIHYHUHOH C rOpOLIHHY,
BHYTPb KOTOPOT'O BBEpHYTa I0OJIOBKA C LIEHKOMH.
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Ilpu BejocTaTounoi TepMuaeckol 06paboTre MACa GHHHBI OCTAROTCS
HHBBIMH. YEnoBek, cheB Takoe MAco, 3apaxkaercd nendeMm. [lo Tomy xe
NPHHLHITY NPOTEKACT UHKJT PA3BHTHA CEUHOZO HENHH,

Y KomleK, co0aK B KHLUIEYHWKE NAPAHTHPYET OZYPeuHbili YeneHb,
IPOMEXYTOMHLIMH X031€BAMH KOTOPOTO ABTAOTCA GIOXH,

Tun Kpyrasie yepen (HemaToasl). O6man xapakrepacTHKa
THOA. BHeiinee cTpoeHKe, N0.10CTE Te1a, MHTaHHe,
pa3sMHOKEHHE H pa3BHTHe. MHOroo6pa3He MapasHTHYECKHUX
yepBed H Goprba ¢ HEMH

Teno aeMaTon MMEET BEPETEHOBHIIHYIC (DOPMY, CYRAIILYIOCH K Ng-
pelJHeMY H 3aJHeMy KOHUAaM. B nonepedHOM ceueHHH Teno Kpyrioe —
OTCK)a MPOHCXOAHT HAZBAHHE THIIA.

Teno oaeTo WIOTHOMA MACTHYHOH KYTHKYIOH, KOTOPYIO BBUIEARCT HA-
pyxHblil annTenuii. [loa suuTenHeM HaxoAuTeA ok MPOAOTBHBIX MBILILL,
KOTODBIH AEMMTCA Ha derbipe TAxka. KyTHKyma, SMUTENHH H 0pOAONBHAL
MYCKYAaTYpa 08pa3yioT KOKHO-MYCKYIBHBIH MEILOK,

Mexay KOMHO-MYCKYJNBHBIM MEIIKOM H BHYTPEHHHMH OpraHaMH Tela
PACTIONIONKEHA OGIIMPHAA NONOCTE. ITO TIEPBHUHAA [OAOCTH TEJIA; OHA HE
MMeEeT CODCTBEHHON INUTETHANLHOM BRICTHIKH W 3aNONHEHA XHIKOCThED,
KOTOpas HaXoAuIcA of AaBleHueM. @VIKUHN NepBU4HOI NoToc1H Tena:
OIOpHAA, pacnpe/leUTe/bHAk, BELEITHTENLHAR.

CulbHAA KYTHKY/IH3alHA [IOKPOBOB HEMAaTOd IPHBENA K NOJNHOH pe-
AYKLHMM MEpPUATCABHONO JMHTENHA, Jaxe CIIEPMATO30HABl Y 3THX SKHBOT-
HBIX JIMLLIEHEL KTYTHKOB.

Ha nepeniHeM KOHLE 1€na HaX0JHTCA POTOBOE OTBEPCTHE, OKPY/KEHHOE
rybamMH. POT BEAET B MyCKYIIHCTYIO TIOTKY, C [IOMOIIEK KOTOpoii HemaTo-
Jbl 33CACHIBAEOT MMMIMY. ] TOTKa OTKPLIBAETCA B KHIIKY, KOTOPAs 3aKaH9H-
BACTCH AHANBHBIM OTREPCTHEM, TO ECTE ¥ HEMATOJ MMECTCA CKBOZHOH KH-
IIEYHHK,

JAuxanne cBoOOAHOKUBYIIMX NpeJCTABHTENeH JaHHOTO THNA NPOWC-
XOIMT Yepes BC NOBEPXHOCTE TeNa, ¥ HEMAaToA-TIapa3HToB JbIXAHKE aHA-
apobHoe.

BruiaenutensHas cucreMa obpa3oBaHa 0AHOKIETOMHOI 1meiiHoil wene-
30it, npeAcTaBLoel coGoll BHAOH3IMEHeHHBH poToredpuanit. PyHk-
LIHIC BHIIENIEHHA TAIOKE BHINOJIHSHT CHEUHATEHEIE QarolMTapHele KIETKH,
KOTOPBIC HAX0ASTCH B NOJIOCTH TENA.
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HepaHas cucTeMa HEMAaTON COCTOMT H3 OKOJOTTIOTOYHOTO HEPBHOTO
KObLA H MIECTH OTXOAANMX BIEPEA U HAlaj HEPBHEBIX CTBONOB, H3 KOTO-
PBIX NPEHMYILUECTECHHO DPAa3BHTBI CMMHHOM M Oprownoit. Mexay coboii
HepBHEIE CTBOJIB CBA3AHEl HEPBHBIMH NepeMbluKamMu. OpraHel YyBCTB pas-
BHTBL cnafec — HMEIOTCA NHINE OPTAHE! OCAIAHHA H OPTAHBl XUMHYCCKOIO
4YYBCTBA.

Hemarons! pazgensHononel, [1onosoi AHMOpPMhH3M BHIPAXKEH OTYETIH-
BO, TO €CTh HMEIOTCA PAa3IHIHA MEXIY CAMIOM H CAMKOH MO BHEINHEMY
EHAY. ¥ CAMUOR 33 HWA KCHEI Tena 3arHyT Ha OprOlIHYK CTOPOHY H
HMCHYTCA CTIEHANBHBIE Opradel, CNOcOOCTBYIOLIME OIIIOACTBOPEHHIO.
[Monceeie opraHel HMEKOT TPYOUaTOe CIpOeHHE. Y CaMOK NapHbIe AHYHHKH
NepexoiAT B NapHble SHUEBOIB!, KOTOPBIE MEPEXOIAT B MAPHBIE MATKH,
CIHBAIOIIHECH B HENAPHOE BIATANMINE, OTKPBIBAFOILEECA KEHCKHM MOMI0-
BHIM OTBEPCTHEM. Y CaMLOB HMEETCs CEMEHHMK, NEPEXOAAIUMEA B CCMA-
NPOBO/, W CEMAH3BEPraTeNbHBIH KaHaNl, 3aKaHYHBAMILNHACA COBOKYIIH-
TENLHEIM OPraHOM.

PaspuTHe HeMaToj npoTekaeT ¢ MeTaMopdo3oM (NpeBpallleHHEM).
B XH3NEHHOM ITHKIIE 3THX XHBOTHBIX 00A3aTENLHO MPUCYICTBYIOT Y&THIPE
UYMHOYHEIE CTAAHH H OfHa B3pocnas. [Tepexoa ot cTanmu K cTaguu 1po-
HCXOUMT B UPOUECCE ITMHLKH, korna cOpacwBactcs ©Tapad KyTHKYIa.
JKH3HEHHBII UMK ITAPa3HTHYECKHX HEMATOH OYEHB CIIOKEH M 4acTo CO-
MPOBOMIACTCA CMEHOH X038eB, MHTPALIMAMH B OPraHH3IME XO3AHHA H CMe-
HOI ¢cpen oBHUTaHHUA.

IpeacraBuTenn THna Kpyribie YepBu: cTpoeHHe,
pacnpocTpaHeHie, 3HAYeHHE

Herogeveckan ackapuda NAPA3UTHPYET B TOHKOM KHIIEYHHKE YETOBE-
ka, 00p4E0e petedi. [InTaeTcs nonynepeBapeHHOR NUINEH (KUILEYHBIM Xu-
Mycom). B kMuIeunHKe 4epBL HAXOAUTCA B IOCTOAHHOM JABHXEHHH NIPOTHB
MEPHCTATIETHHECKHX BOJTH.

CTpoeHHe acKapHIbl B LICJIOM COOTBETCTBYET OIMMCAHHIO, H3IOKEHHO-
My BBIIIE.

KM3HeHHEBIH LMER ACKApRABL. SALA BMECTE ¢ IKCKPEMEHTAMH BbIBO-
OATCA BO BHEWIHICK cpefy. /s GopMHpoBaHMA NMHUMHKM BHYTPH Aiua
OHO JOJDKHO 2—3 HEIEIH HAXOJMTLCE B APHCYTCTBHH KMOIopoga. B ueno-
BEYECKHH OpraHu3M fiilla OoNanawT NpH yoTpedneHHH B IIHUTY IUICXO
HPOMBITBIX OBolIeH, PpyKTOB My ¢ BOROH. B KMINEYHHKE TMYHHKN BbIXOD-
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IAT K3 sHa, TpoOypaBIUBAIOT CTEHKY KHILIKH M MONajaiT B KpoBb. CHa-
Yajia OHM 3aHOCHTCS B IICYEHB, 3aTE€M B CEpALIE, a OTTyAa — B Jierkue. He-
KOTOpO€ BPEMS JIMUMHKHM HAXOJATCS B JIETKHX, a NOTOM depe3 OpOHXM U
TPAx€lo BBINOI3AIOT B POT, IIPH 3TOM OHH pa3lpakaloT CIU3UCTYIO IbIXa-
TEJIBHBIX NyTeH. YeloBeK KaiuiseT, BBLAEIAETCS MOKPOTa, U BMECTE C
MOKPOTOH JIMYMHKH BTOPHYHO mporjareiBaioTcs. CHOBa OKa3aBIIHCHh B
KHMIIEYHHKE, JMYUHKH PaCTYT U JOCTHraloT nojoBoH 3penoct. IlonobHoe
nepeMelleHHe IMUMHOK B OpraHu3Me X03sIMHa Ha3bIBA€TCs MUrpaLuei.

AcKapuzbpl OTpaBIIOT 4ellOBEeKa MNPOJYKTaMH CBOEro Merabosu3Ma,
YTO BBI3BIBAET CEPhE3HBIE PACCTPOICTBA MHILEBAPEHHSL.

Jpyroi npeacraBuTenb 3TOro THIA — OCMpuya, KOTopas Napa3HuTH-
PYET B TOJICTOM KHMIIEYHHKE YesroBeKka. YToObI OTIIOKUTH siilla, YEPBH BBI-
XOIAT B IIPOMEKHOCTD, BbI3bIBAs [IPH 3TOM 3yA. YeloBeK pacuechiBaeT 3y-
JsIlee MECTO, silia IOoIMaJaloT MOJ HOTTH, a 3aTeM, 4epe3 pYKH HIIH
npeaMeTsl 00UX0aa, MOTYT IOMACTh B POT, B PE3YJILTATE YE€r0 M MPOUCXO-
JIMT 3apak€HHe. JTH Napa3|uThl 0OCOOEHHO 4acTO BCTPEYAKOTCS Y JCTEH.

Taroke npeacTaBUTENIM HEMATO MOTYT I1apa3uTHPOBATh Y YEJIOBEKA B
HOAKOXHOH KiIeTYaTKe (Qunapuu), MbIILAX (Mpuxuxeana), ria3ax, KpOBH
UT. I

Hematoas! — napa3uTsl pacTeHHH — CIOCOOHBI OPaXaTh BCE UX Be-
reTaTUBHBIE OpraHsl. B poToBOii monocTn y HUX uMeeTcst ocoOblit CTUIIET,
IpPH IOMOIIM KOTOPOTO HEMATOAbI MPOKAIBIBAIOT TKAHM PACTEHHH. DTH
napasuThl 0071aJal0T BHEKHUIIICYHBIM THILICBAPCHHEM, OHH BIPBICKUBAIOT B
HOpaXEHHbIE TKAHH MHIIEBAPUTE/bHBIE COKH, @ 3aTEM BCACHIBAIOT MOJY-
HepeBapeHHY0 nuity. ['asioBsic HEMATOABI IOCEAAIOTCA HA KOPHAX TOMa-
TOB H OrypIIOB, CHHXasl IPOAYKTUBHOCTb pacteHHi. CBEKJIOBHYHAs HEMa-
ToJa MapasHTHPYeT B KOPHEIUIOAAax caxapHoH CBekbl. OHa BbI3bIBAET
HU3MEHEHHS B CTPOCHHH KOPHEIIOAA, HAPYLIAET TEMIIbl pOCTa M CHHXKAET
ypoxaitHocTe. CtelnieBass Hemaroja Kaprodens, Mocenssich B KIYOHSX,
IPEeBPAILAET UX B TPYXY.

Tun Koasuartsie uepBu. O01as xapakTepuCTHKA THIIA.
BHelHee M BHyTpeHHEE CTPOEHHE, POLECChI
JKH3HEAesITeTIbHOCTH, pereHepanms, pa3MHOXKeHHe

Teno konp4aThIX ‘{epBCi/'l CCTMCHTHPOBAHO H COCTOHT H3 TOJIOBHOH JIO~
HacTH, CCTMEHTOB TYJIOBHIIIA H aHanbHOH somnacTd. Ha rojoBHo#H jonacTu
0OBIYHO pacnojararTCs OpraHbsl YyBCTB.
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Teno yepBei MOKPBHITO TOHKOW NPO3payHOH KYTHKYJIOH, KOTOPYIO BbI-
JIeNsAeT OJJHOCTIONHBIA NMOKPOBHBIN 3MUTENHH. B anuTenuu Haxoaarcs oA-
HOKJIETOYHBIE CIIU3UCTBIC xene3bl. Cusp obneryaer JBHXKEHHME 4YepBei, a
y TMOYBEHHBIX XXHUBOTHBIX CIYXHUT Taloke i AbixaHus. [lox snutennem
pacronaraioTcs ABa CJIOS MYCKYIaTypbl — KOJIbLEBOH H NPONOJBHBIM.
KyTukyna, snuTenuii M clIoM  MYCKyNaTtypsl (OpPMHPYIOT KOXHO-
MYCKYNBHBIH MEWOK. Y MOpPCKHX NpPEACTaBHUTEJICH KOJIbYAThIX YepBEH
(MHOTOIIIETHHKOBbIE) CETMEHTH! TYJIOBHIIA 1O H0KaM HMEIOT NapHEIEC JBH-
rateybHblC MPUAATKH — MapanoJud, B KOTOPBIX PACHOJIararTcs IMy4KH
IUETHHOK. Y NOYBEHHBIX U MPECHOBOAHBIX (OPM (MaOIETHHKOBBIE) Ia-
panojuH peayuMpoBaHbl, @ HA UX MECTE COXPAHSKOTCA TOJBKO HEMHOTO-
YHMCIIEHHBIE [LIETHHKH.

KoxHO-MycKynbHBIH MemOK BHYTPH BBICTJIAH OJHOCIIOHHBIM 3IIMTE-
JIMEeM, OH OTTPaHH4YMBAET II0JIOCTh TeJa, KOTOPas HAa3bIBACTCH BTOPUYHOH.
@DyHKIMH BTOPHYHOH MONOCTH Tena: ONOpHasi; paclpeleMTeIbHAs, Bbl-
JeMTeNbHAs; 10JI0BasL.

[TumeBapuTenbHas CHUCTEMa HAYMHAETCS PTOM, PACMOIO0KEHHBIM Ha
IICPBOM CerMeHTe TyJOoBHLUA. Jlanee uaeT riaoTka, NUILEBO, KOTOPhIH Mo-
KET paclIMpsAThCS B 300, XKENyI0K, CpeAHsAs KHMIUIKA, a IOTOM 3aIHsd, OT-
KpPBIBAKOLIASACS AHAJIBHBIM OTBEPCTHEM.

Jlp1mat yepBH BceH MOBEPXHOCTBIO TENa.

BeinenutensHas cucreMa oOpa3oBaHa BOPOHKAMM, BBICTIIAHHBIMH HM3-
HYTPH MEpUATENbHBIM 3MUTENNEM. BOPOHKH NpPOROIIKAIOTCA B JJIMHHBIE
M3BUTBIC KaHAJbLIBl, OTKPHIBAIOLIMECS HapyXXy Nnopoil. Takve opransl Ha-
3bIBalOTCA MeTaHehpuaAusIMHU. B kaxIoM cerMeHTe HMeeTCs Napa BbLICIH-
TEJIBHBIX OPTaHOB.

VY KonbYaThIX YepBeH 3aMKHyTas KpPOBEHOCHAs CHCTeMa. JTO O3Haya-
€T, YTO KPOBb B TE€N€ )KMBOTHOIO LIUPKYIUPYET TOJBKO IO COCyAaM H He
CMELIMBAETCSA C IOJOCTHOW KUAKOCTHIO. MIMEIOTCs 1Ba IaBHBIX KpOBeE-
HOCHBIX COCYa — CIIHHHOM, 10 KOTOPOMY KpPOBb T€4ET OT 33THETO KOHLA
TeNna K NMEpEeAHEMY, H OpIOIIHOMN, M0 KOTOPOMY KpOBb Te4YeT B 0OpaTHOM
HanpasjeHHH. B kaxaoM cerMeHTe COMHHOH M OPIOLIHON COCY/IBI COEIH-
HAIOTCA KoNbLEBBIMH cocynamu. Cepaua HeT. Ero ¢yHKuuM BBINOJHAET
WK OPIOLIHOM COCYy[, MIIM YTOJIIEHHBIE KOJBLEBBIE COCYBl B NEpenHEH
yacTu Tesla. CaMbIMH TOHKHMH COCYJaMH B KPOBEHOCHOH CHUCTEME SIBIIS-
10Tcs Kanuwiapbl. OHH 06pa3yloT JBa CIUIETEHMS: BOKPYT KHUILIKH (BCachl-
BaHHE MUTATENbHBIX BELIECTB) U M0/ KOXeH (1pixaHue).
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HepeHas cucrema ofpaionana NapHEM HAATIOTOYHRIM HEPRHBIM YUIOM
(rOMIOBHEIM MO3TOM ), OKOJIOTTIOTOYHBIM HEPBHEIM KOMLIOM, KOTOPOE CBA3BI-
BAET HAAMIOTOYHBIH y3€n ¢ NOAITOTOMHBIM, M OPIOINHOH HEepBHOH Lemoy-
xoif. BpiomHas HepBHAA LIEMoYKa 0OpaloBaHa ABYMS APONONbHBIMM HEPE-
HbIMHM CTBONAMM, Ha KOTOPBHIX B KaXI0M CEIMEHTE DaclojaralTes Jsa
cOMmKEHHBIX HEPBHBIX Y3ma. OT HEPBHBIX Y3TI0B OTXONAT HEPBBI K OpraHaM
H TKaHsAM XHBOTHOTO. OpraHel YyBCTE XOPOLIO Pa3BHTHL ¥ MHO[OILETHH-
KOBBIX YEPBEHT 2TO OPraHkl 3peHHA, OCA3AHHA, XHMHYECKOTO YYRCTRA,

MHOrHe KONBYATBIE HEPBH MOTYT PA3MHOMKATECA OECTONBIM TYTEM.

Ilonosoe pasMHOMEHHE NPOTEKaeT fe-pasHomy. OIHM BHOB — pas-
JeIBHOTONBL, ApYTHC — repmadipoauThl. OMIOACTEOPCHHE HAPYKHOC.
Y MHOTOUIETHHKOBLIX 4epBeH pa3BHTHE [POTEKAeT ¢ MeTaMophozoMm —
Pa3IBHBACTCA [UTAHKTOHHASA JIMYHHKA., ¥ MAJIOILIETHHKOBHIX 4YepBeil pa3su-
THE TIPOHCXOINT Be3 meTamopdo3a.

Ipencrautenn Tuna Koanuateie uepsH:
CTPOEHNE, PACIPOCTPAHEHHE H 3HAYECHHE

K tHoy Konbuareix wepsedt oTmocarca knaccel MHOMOIMETHHKOBEIE
yepbH, ManomeTnHkoBbie 9eper M 1 [HABKH.

MHOrOHIETHHKOBLIE YePBH — 33 PEIKAM HCKIIOYEHHEM MOPCKHE
obuTaTend. Kaknbii cermenT Tena yepea cHabxeH napoi aBHraTesbHBIX
HAPHIATKOB ¢ NYYKOM eTHHOK, Ha nepeaneM konne Tella pacnonaratoTes
OPraHbl YyBCTB: OCA3ATE/BHBIC IMYTanbia, rnasa, oODOHATENLHBEIE AMKH.
CermenTel, 0bpasylotiie Teno, Moryr 6bITh O4HHAKOBBIMH IO CTPOSHHIO H
10 BRIMOAHASMBIM HYHKIHAM (Hepeuda), a MOryT GbITE PasHBIMH (necko-
orcun). MHOTOWETHHKOBBIE YEPBH — PA3JEAbHONONB], B HX KHUIHCHHOM
LHKJIE MMCCTCA FANAHKTOHHAN THYHHKA,

MHOTOLETHHKOBLIE YEPBM CAYKAT MUINeH Ang peid, pakcoOpasHBIX,
MODCKHX ITHIL H MICKOTIHTAIOIHX.

K xmaccy ManouleFHHKOBEIE YePBH OTHOCHTCA doxdedoil uepes.
Jomuesoii Yepeb HHBET B OOraThIX [IEPErHOSM FAOMEAX, TAC POCT B 3eMIC
HOPKH. B nepeaned Tpern Teia HAXONMTCA NOSCOK — YTOULEEHHE, 0Dpa-
30BAHHOE CKOIUICHHEM CJIHMIHCTLIX enes. Kaxapii cerment Tema o 0o-
kaM ¢ OPIOINHOM CTOPOHEL HECET MYYKH KOPOTKHX WCeTHHOK. Illernnkn 06-
JleraleT JBHMKEHHE B HOpKax. OaHOCTOAHEIH 3NIMTENHI BBIASNAET TOHKYIO
KYTHKYITy. Mexkily KIeTKaMH 3uuTelHsA HaxodATcs JKene3sl, obpazylomue
CIIH3b, TOITOMY [IOBEPXHOCTE TENA HEPBA BCErna BnawxHas. KoJbUeBHE H
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NPOACAEHBIE MEIIEL KOKHO-MYCKYNBLHOTG MELlKa YepBs 00eCneyHBaioT
ABHMEHHE MHBOTHOTO H PhIThE HOPOK.

JoxaeBoi 4epBh NMHATASTCA MEPETHHBIIAMH PACTHTCILHBIMH OCTATKa-
MH, 3arNMaThiBad WX BMcCTe ¢ 3emici. C MOMOINb MYCKYJIHCTOH TIMoTKH
UepBb 33cCACHIBAET IHIUY B MHWICBOMA, KOTOPHI pacwupserca W obpasyeT
300. B 300y nuuta HakariuBaeTcd, HAOYXaeT M [TOABEPracTCA BO3NCHCT-
BHIO (PEPMEHTOB, KOTOPHIE PACLISIUIAIOT YIACBOABL. 3aTeM NHINA NOCTYTIA-
eT B MYCKYNTUCTBIN Kenyaok, rae nepetupaetcd. W3 xemyaka ndiia Bbl-
TaJKHBAETCA B KHUIEYHHK.

CTpogHHe KPOBEHOCHOH CHCTeMbBl THIHYHO. Ponb cepaent y yepes Bhl-
NOIHAIOT NATH AEPBBIX NAp KOJABUEBRIX COCYAOB BOKPYT TNOTKH: OHH Iie-
PeKayHBAIOT KPOBE U3 CIIMHHOTO cocyaa B OpromrHodi. TTon KOKHBIM 3MH-
TEJHEM Y JOAJICBOTO YEepBA pasBHTa Tycras ceTh kanwuiapos. Kpose
KPacHOTO 1IBETA; OHA MPOCBEYHBAET 4€pPe3 [TOKPOBEI, YTO IPHAAET HEPBIO
TEMHO-PO30BBIH HIH KpaCcHBIH LIBET.

['a3000MeH NPOHCXOAMT B MOJKOKHBIX KaNHIUIAPAX: rassl PacTBOPA-
IOTCA B BOIE C/IH3H, a 3aTeM JTHODYHIHPYIOT B KPOBE.

CTpoeHHE BLIACTUTENLHOH M HEPBHOH CUCTEM THITHYHO.

Jomaepeie vepen o(Iana0T BRICOKOH CIOCOGHOCTLIO K PereHePaLHl —
OHHM MOTYT BOCCTaHABJIMEATH HEOOCTAMIIHME MacTH Tena. PereHepalmoHHas
croco0HOCTL JIEXHT B OCHOBE 0ECronoro paiMHOKEHHS, CBOHCTBEHHOFD
MHOTHM MANOILETHHKOBLIM YSPBAM,

Hoxaceeic uepad — repmadpoauTel. TIOMOBBIC KCOC3L! pacnofiara-
KOTCH TOMBKO B HECKOIBKHMX MOJIOBLIX CCITMCHTAX B NCpelHEH YacTH Tena.
OmwnogeTBopeHHe NepekpecTHoe, HapyxHoe. IlapTHephl oGMmeHHBaWOTCH
CllepMoOil, KOTOPAA 3aTEKAET B CEMANPHEMHHK. OCO0BIE KeTe3bl BhISAOT
MY{TOUKY CTHIH, KOTOPAs CABMIAETCH K [OJIOBHOMY CETMEHTY. B Hee no-
NajalwT CIEPMa NAPTHEPA K AHLekNeTk caMoil 0ColH, U IPOHCXOOUT OIl-
momoTBOpeHHe, PasenTe Ge3 MeTamopdoaa.

Jaxanun

Brifiepare 014H UPABHNLHBIH OTBET,
1. TInocKne YepBH HMEIOT

1) DEepBHYHYIO NOAQCTE TENA

2) BTOPHYHYIO NMOJIOCTE TEIA

3) KHIIEYHYHO IOIOCTE TEld

4) He MMEIOT NOIOCTH TEaa
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IepeBapupaHue NHILM Y IIAHAPHH [IPOUCXOIHUT B
1) xenynke

2) [BEHaALATHIEPCTHOM KHIIKE

3) ’Kenyake H TOHKOM KHIIIEYHHKE

4) pa3BeTBIEHUAX KHLICYHHKA

[TponykTel 0OMeHa BellecTB y IIaHApUH BHIIETIAIOTCS Yepe3
1) BCO IOBEPXHOCTH TeNa

2) nopoumuiry

3) portoBoe OTBEpCTHE

4) cuCTeMy cHeHaNbHBIX BBIICIHTENBHBIX KAHATIOB

HepBHas cucrema niaHapuu npejacTapiseT coboi

1) xiuerku, pa3bpocaHHbIe IO BCEMY Tely

2) [Ba HEPBHBIX CTBOJIA, COEIUHEHHBIE NTepEeMbIYKaMH
3) OpIHOLIHYIO HEPBHYIO HEMOYKY

4) HepBHYIO TPYOKyY

VY Ine4eHOYHOro cocajblliKa IPOLECC IIOJIOBOTO Pa3MHOXEHHS
HPOUCXOIUT

1) B meyeHH KPYNMHOTO pOraToro cKoTa

2) B NEYECHH MOJLIIOCKA

3) B KHILIEYHHKE KPYITHOI'O pOraToro CKoTa

4) mnoNIOBOI POLIECC OTCYTCTBYET

B uMkie pa3BuTHA MEYEHOYHOTO COCAIBLIMKA MPOMEXYTOYHBIM
XO35HHOM SIBJISIETCS

1) KpynHBIH porartbiit CKOT 3) Maubli IpYyIOBHK

2) 4YenoBeK 4) muaus

KuineyHuk orcyTcIBYeT Y

1) MonouHo-6enoii ruraHapuu
2) ObIYBEro HemHsA

3) nokzmeBoro uepss

4) mne4eHOYHOIi ABYYCTKH

AcCKapH/ia MPUKPEIUIAETCS K CTEHKE KHIIEYHHKA C IOMOILLBIO
1) poToBoii mpHCOCKH

2) OpIOIIHOM IIPHCOCKH

3) KproubeB HA TOJIOBKE

4) cneuManbHble OpraHbl IPHKPEIUIEHHS OTCYTCTBYIOT



10.

11.

12,

14,

15.

[IpuMeproe KonndecTso AWML, KOTOpOE CaMKa  acKapHibl
OTKNAALIBAET B CYTKH, COCTARIAET

1) 200 3) 20000

2) 2000 4) 200000

IXHHOKOKK — 3TO

1) aeHTOUHBIH YepBB

2) KpyTnblii YepBb

3) pecHHUHBIH 4epBb

4) JIHYHHKA KOPAJUIOBOTO MOJIHNA

AdpobHoe  JbIXaHMe — MApaIUTHYECKHX  KPYITIBIX  depreii
OCYIIECTRIIASTCH

1) uepes BCHY NOBEPXHOCTE TENA

2) uepes ABIXATENBHBIE OTBEPCTHA B KOWE

3) «epes nerouHkE MENIKH

4) DBIX3HHE OTCYTCTBYET

[ponykTel pacnana BHIBOOATCH M3 OPIraHHIMAa JIOMIACBOIO YepBA
yepes

1} BClC NOBCPXHOCTE TENA

2) MBA BBLICJIHTCNBHEIX KAHAMA C I[OpaMH Ha uepEJ]HeM KOHLE 1€
3) tpyboukn ¢ BopoﬁKaMu B K&XXIOM LISHHUKE Tena

4) OO4YKH

Bucpesie 3ayarounas popmMa HapHbIX KOHCHHOCTCH LIOABJIACTCH Y
1) KHIEe4YHONOMIOCTHLIX

2) Kpyrawix gepaeit

3) MuoromernHkoBbIX HepBCi

4) ManolueTHHKOBbIX 4epBei

Cpeamn  DCCTIO3BOHOUYHBIX  JKHROTHBIX  BBIICIHTCIOLHAR CHCTCMA
METAHCPHAHANIBHOTO THIA Y

1) KulleyHONOIOCTHBIX

2) napasuTnueckux Inocknx ueppeii

3 Kpyrnelx uepseit

4) Ko1p4aThIx ycpBeil

Teno He cErMEHTHUPOBAHO ¥
1) Hepenaw: 3) Obluberc nemHg
2) pMInTeI 4) 5XHHOKOKKA
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BoiGepHTe TPH NPABWILHBIX OTBETA.
16. [lnockuc vepsu UMEOT
1} GunatepanbHYI0 CHMMETPHIO TE1A
2} KOMHO-MYCKYJBHBIH MELNIOK
3) mepBEHYHYK MOMOCTH TCIA
4) 3aMKHYTYK KPOBEHOCHYH® CHCTEMY
3) CNeuHANBHYK} BBLIEINTEALHYIO CHCTEMY
6) OpIOUIHYIO HEPBHYEO LIENOYKY
17. K xnaccy JleHTOUHbBIC UepBY HE OTHOCHTCA

1) Kouwraywna ABYYCTKA 4) cBHHOI UENEHB
2} IXMHOKOKK 5) nevYeloYHEIH COCATLUIMK
3} OGenaa unanapua 6) LIMPOKHA JeHTCL

18. B xamioM LISHHKE TeI1a JOW/ICBOIO YCPBS MOBTOPAKITCA
1} rxoabiEBbIE KPOBEHOCHBIE COCYIB
2} BbIOENHTETLHBIE TPYOOUKH
3} AHYHHKH
4} CEMCHHMKH
5) opraHel paBHOBECHA
6} HEPBHEIE Y2IIEI

19. K MHOroIueTHHKOBBIM YEPRAM OTHOCHTCH

1) zoxaeBoi wepes 4) HepeHc

2) MecKoXHI 5} Hepeuga

3) TpyDOUMHK 6} rnoccudormn
20. TepuadpoauTom ABNAETCA

1) monewo-Genan nnaHapus 4) nepeusa

2) CBUHOM UENEHB 5} ocrpnua

3) zoxaeroi yepeb 6) TpHXHMHELTA

21. ¥cTaHOBHTE COOTBETCTEBHE MEXKNY HA3BAHHEM XKHBOTHOI'GC H TH-
noM, K KOTOPpOMY OHO OTHOCHTCA.

Hazsaumue Tun
1) puwra A)Y TInockue uepeu
2) HepeHaa B} Kpyrisle uepsH
3} macccudonus B} Konwuateic yepeu

4} TpHxuHEINA
5) KpoBAHAA OBYYCTKa
6) MmonouHo-Oenas MIAHapHA
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Kmouu Kk 3a1aHHaM

Ne gonpoca 1 2|3 | 4| 5 6 7 3 9 10
OTBET 4 4 | 4| 2 1 3 2 f!__ 4 1
MNepompoca | 11 |12 |13 |14 | 15 | 16 | 17 18 19 | 20
OTBET 4 303 4] 2 (1,25(1,3,5/1,26|245]1,23
3ananue 21
1 2 3 4 5 6
b B B b A A

Tun MoJaJ1wcKH

Of6mas xapakrepueTnka THna. Cpena oOHTAHHA H BHElIHee
crpoeHre. OcofeHHOCTH NPOUECCOB KHIHEACATETLHOCTH

MoumockH, HIIH MATKOTCBIE, — MPCHMYLICCTBCHHO BOJIHBIE %HBOT-
Hui¢. OJIHAKO CYINECTBYIOT BHLL, KOTOPBIC BCIYT HazeMHbBIH 00pa3 XH3HH.

Temo MOLTIOCKOB He CETMEHTUPOBAHO H [IONPA3/JE/ACTCA, KaK TIPAaBH-
710, Ha TONOBY, HOTY H TynosHue, ['onosa 0bocebneHa OT TY/IOBHILA H He-
CET OpraHbl YYBCTE — INyNAnka ¥ riaza. C GpiouHoi cTOPOHSI Ha roNo-
Be OTKpBIBaeTca por. Hora — MyCKyAHCTHIA BHIPOCT OprOIMHOH CTEHKH
Teéna — v NPEICTARHTENECH PasHEIX KIACCOB HMEST PasHyio HopMy H cay-
KHT [UIA NEepeapipkeHMa. TylNoBHINE Pa3pacTAETCA HA CIHHHAYIO CTOPOHY
TENA, H B HEM pPacloiaraeTes GonbNIad 4acTh BHYTPCHHHX OPIaHOB.

MOILTIOCKH — ABYCTOPOHHECHMMETPHYHBIC )KHBOTHBIE, HO B HEKOTO-
PLIX FPYIINaX pa3BHBAETCS aCHMMETPHA (Kinacce bpwoxoHorue).

Teno MomnockoR o0BIMHO 3aKUII049EHO B pakosuHY. PakoBHHA MoxeT
COCTOATL H3 JIBYX CTBOPOK HIIH HMeTh $opMy B BHIE KOJINadKa, 33BMTKA,
COHpanH H T. A. Pakosuua o0pazosata IByMA CNOSMH — HapYHBIM (Op-
TAHHYECKMM) W BHYTPEHHHM (M3BeCTKOBBIM). H3BecTiOBBIN cnod mompas-
He/MeTCd Ha ABa: 33 OPTaRHYECKHM 3aleraeT drapdopopuanblii cnef, ob-
PA30BAHHEIA NPHIMATHYSCKHMH KPHCTA/UIaMH KapOOHATa KanbuHA, 4 HOX
HHM -— MOEPIaMyTPOBBIA, KPHCTANIE KOTOPOTO HMEHT (OpMY TOHKHX
IUTACTHHOK, HA KOTOPBIX [IPOHCXOINT HHTEphEpeHIHA CBETA.

PaxoBuHa npeacraenser cofoii HapyxHblil TBepObli ckeneT. BosHuk-
HOBEHHME 3TOTO THIIA CKGIIETA MPHBOJHT K CYLIECTRCHHEIM NEPECTPOitkam
BHYTPEHHEI ODraHH3alHH KUBOTHBIX. Bo-nepBBIX, pacnmagactTcs KO¥HO-

149



MYCKYJIBHBIA MeIIOK. MycCKyiaTypa MOJUIIOCKOB IPEACTABJI€HA OTAEjb-
HBIMH MBILIIIaMH, KOTOPBIE KPEIsITCcs K pakoBHHE. Bo-BTOpBIX, pacnanaer-
Cs BTOPDHYHasd MONOCTh TeJa, TaK KaK OHAa YTPayMBAaeT CBOIO OIOPHYIO
¢bynxuuio. OT BTOPHYHOH HOJNIOCTH TeNa 0CTaeTcs TONABKO OKOJIocepaedHas
CyMKa U IOJOCTb roHaj. [IpoMexyTKu MexJy opraHamMH B Tejle MOJLIIO-
CKOB 3alOJIHEHB! PHIXJION COETUHHUTENBHOH TKAHBIO.

Y MOJNIIOCKOB MMEETCS MaHTHA — KOXHas CKJIajika, OKpYKaroulas
OCHOBaHHME TyJOBHIIA. MeXay MaHTHEH U CTEHKOH Tena obpasyercs Io-
JIOCTb, Ha3plBacMasi MaHTHIHOH. B MaHTHIHOH MOJIOCTH pacmnosiaraercs
MaHTHHHBIH KOMILJIEKC OPTraHOB: OpraHbl AbIXaHHS, NOYKH, CEpAIlE, HEKO-
TOpbI€ OPTaHbl YYBCTB U T. . MaHTHA BBIAEISET PAKOBHHY.

ITnmeBapuTenbHas CHCTEMA COCTOMT M3 NEPENHEH, CpeHel U 3aaHe
KUIOK. [TepeHss kuIKa B 3aBUCHMOCTH OT c110co6a NMUTaHHs KHBOTHOTO
nuddepeHIHpyeTCcs Ha INIOTKY, MHIIEBO/I, paciiupsAioLuicsa B 306. Y MHO-
THX MOJUIIOCKOB B IVIOTKE PacIoIOKEHa Tepka. Tepka COCTOMT M3 psloB
KYTHKYJISPHBIX 3yOUMKOB, KOTOpBIE CIyXaT AJS COCKaOIMBAaHUA M H3-
MEIBYEHHUSA MUILHK. Y MOJUTIOCKOB MMeeTcsl ocobas MHIIeBapUTeIbHas JKe-
je3a — INe4YeHb, IPOTOKH KOTOPOi OTKPBIBAIOTCH B XKEIyAOK. [ledeHs BbI-
JensdeT MHIIeBapUTeIbHbIE (EepMEHTHl B KHIIEYHHK, B HEH HAET
nepeBapvBaHHE MHILM M 3anacaloTcs NUTaTeNbHbIC BellecTBa. KumeyHuk
OTKpPBIBAETCS aHATBHBIM OTBEPCTHEM B MAHTHIHYIO MOJIOCTb.

IlepBH4HOBOHbBIE MOJIIFOCKH JIBIIAT XKabpaMH, pacro0KEHHBIMH B
MaHTHHHOH nosiocTd. HazeMHble U BTOPHYHOBOIHBIE MOJITIOCKH (TO €CTh
Te, KOTOpbIE MEepeIay 0T 0OUTaHUs Ha cylle K OOMTaHHIO B BOJE) ABILIAT
JeTKUMH. Jlerkoe — 3T0 KapMaH MaHTHH, CTEHKa KOTOPOTO I'yCTO OIuIeTe-
Ha KPOBEHOCHBIMH COCY/IaMH.

OpraHsl BBIIEICHHSA MOJUTIOCKOB: 1—2 KpYIIHbIE TOYKH, IPOTOKH KOTO-
PBIX OTKPBIBAIOTCS B MAHTHHHYIO MOJIOCTb.

Y MONTIOCKOB HE3aMKHYTas KpPOBEHOCHas CHCTeMa. JTO 3HA4YHT, 4TO
KPOBB M3 COCY/IOB M3JIHBAETCS B IOJIOCTH MEXIY OPraHaMH M CMEIIHBACT-
csl C MOJIOCTHBIMH uakocTsamu. Cepale cOCTOMT u3 1-2 mpeacepaui U
MYCKYJIHCTOTO XKETyJOYKa.

HepBHas crcTeMa MOJITIOCKOB HOCHT Ha3BaHHe pa30pOCaHHO-Y3/I0BOH.
HepaHble y3:bl, 06pa3yroliue HEPBHYIO CHCTEMY, PacrosaraloTcsi B CaMHX
OpraHax MJH OKOJIO TEX OPraHOB, KOTOPBIE OHU HHHEPBHPYIOT. Mexay co-
60t HEpBHBIE Y3/bl COEAUHEHB] HEPBHRIMHU CTBONaMH. OpraHsl 4yBCTB XO-
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POUIC PA3BHTBI HMEIOTCA JOBCNBHO CIOKIOG YCTPOEHHBIC INMA3a, OPTaHbl
oca3anHa, XHMHYCCKOI'Q HUYBCTBRA, PUBHOBCCHR.

PasMHOXAWTCR MOUIIOCKH TONBLKC NonoBeM nyTeM. ECTe xak pa3-
NETBHOICIBE BUABL, TaK H repMa(poMTel. PA3BHTHE MOKET MIPOTEKATE C
metamopdo3oM — pa3BMBACTCH 1UIAHKTOHHAA NHYHHKA, MM Ge3 meTa-
Mopdo3a — M3 FHLA BLUYTUISETCA MATEHEKHI MOTIIOCK.

Ipeacraputenn Tuna MoAaCKH: CTPOeHHE,
pacnpocTpaHeHHe, 3 HAYEHHE

B cocrase THna TpH knacca: Bproxogorue, /lpycrBopuarsie W I'onoso-
HOTHE.

B waacce Bproxonorne, uan Yaurku, Telc MOJUTIOCKOB NOAPA3AENs-
€TCs Ha TOJIOBY, HOCY W TyJoBuIe. TyJIOBHILE 3aKNOHEHO B PAKOBHHY,
HMEILIYK) BHI KONNayka WiH cnapand. B rmotke umeercs tepka. [pex-
CTaBHTEJIEM ATOTC KIIACCA ABIAETCA HOILUION NPYIOGUK.

bonwuioil mpyaoBHK OBHT2eT B TUXHX CTOAYHX TIPECHBIX BOAOEMAX.
IluTaeTcss BOOHOH pacTMTeNbHOCTHEY. PakOBWHA NpYIOBHKA 3aKpydeHa
clupaieHo 8 4-5 00OPOTOB M HMCET YCTBE — OTBCPCTHE, YEPE3 KOTOpOE
W3 PaKOBHHE! BBIIBMTAKOTCS HOTa M TON0Ba NpYAoBHKA. TynomHINE Haxo-
JIUTCH B PAKOBHHE W NMOBTOpAeT ee obopoTel. M3HyTPH K pakoBuHE 11pU-
KpeIUIcHBI MYCKY.ThL, KOTOPbIE BTATHBAOT W BLLABHTAI0T HOTY H TOJIOBY.

Ha romose HaXoaATCd ABa UIYNANbLA, CNY/KAIIHE OPraHaMH OCA3aHHA.
Y oCHOBaHHA WYIANeN pacnonoxeHs rnaza. Ha Gpromdoit cropode rono-
Bbl OTKPBIBAETCA POT.

Hora 6oabiuas, MyckyaucTas, HMEET WHPOKYH ILTOCKYH0 [ON3ATENb-
RYIO nopemsy. [InraeTes npy/oBHK BOAHBIMH PACTCHHAMH, TKAHH KOTO-
PBIX cocxabnuBaeT NpH MOMOLMK TEPKH, Haxoaduleca B ITIOTKe.

HbIxanHe y NpyA0oBUKA JICTOYHOE, ATMOCHEPHEIM KHCIopodoM. Okuc-
JIEHHAA KPOBb H3 JIETKOTO [IOCTYTIAET B CEp/illE, a 3aTeM Pa3HOUHTCA [0
BCEMY TeNy.

Cepilie COCTOMT H3 MPEACEPRHA H MYCKYITHCTOIO SKEMYIOHKA.

OpraHn! BbIAENCHHS NPSIACTABNCHB! OAHOH MOMKOH, KOTopat pacnoo-
JKeHa OKOJIO JIETKOTO.

HepBras cucTeMa NpynoBHKa COCTOHT W3 CKOILUIEHWA HEPBHBIX Y3NOB
BOKPYT TNOTKH. OT HHX OTXOLAT HEPBb! K OPTaHAM M TKAHAM Tema.

TIpyAeBHE HMEET TONBKO OOHY MOJIOBYIO XKenely, KOTOpas Ha3mBacTCA
repMagpoiHTHON, B HeHl 0AHOBpEMEHHO (QOPMHPYIOTC SHUEKRETKH U
crepMaTtozonibl. OnionoTsopelHe BHyTpeliliee, NepekpecTHoe. Sitna
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NPYOOBHK OTKIAABIBAECT B NPO3payHble CH3HUCTBIE LIHYPBL, KOTOPLIC Kpe-
TITHT K MOJIBOAHBIM pacTeHHAM. PaseHTHe He3 MeTaMopdola,

Paznoobpazie GpPHOXOHOMMX MOJUTIOCKOB BEIHKO. MX DAKOBHHH HME-
10T Pa3sHyd OKPacky H (OopMy, MHOI/d BCCbMA OPUHY/HBYIO, ECTh BUREI
B3 PaKOBHHBEI — 3TO MOPCKHE TONOKAOEpHBie MOMIOCKH H HAICMHLIE
cauziy. COMIHM THTAIOTCA PACTEHHAMU U HAHOCAT YIUEDPD CENbCKOMY XO-
3AitcTBY. Ha cymie o0uTas0T MOILTIOCKH, KOTOPbIC HMEHOT PAKOBHHY: GHHO-
2padnan yaumsd, gpykmosan yaumka, aumapid. OHH Takke TNHTAOTCA
PACTEHHUAMH.

BprOXOHOTHE MOIUIIOCKH MMEIOT BAKHOE MENHIMHCKOE H BeTepHHap-
HOE 3HAYCHHE, TIOCKOMBKY CIYXAT MEPBBIMH TNPOMEKYTOUHBIMH XO3S€Ba-
MH IHYHHOK COCAILLIMKOB, NAPASHTHPYIOUIMX Y YENOBEKa H K HBOTHBIX.

B Kaacce JpycTBopuarsie TeN0 MOJUTKICKOB 3aKIHOYEHO B PAKOBHHY,
00pazoOBAHHYIO ABYMA CTBODKAMH. I'0N0BbI HeT. TWD MWTaHHA — (HALT-
pauusa, TIpcactaBuTeneM 3TOro Knacca ARIAETCA He3sybra.

Beaaybka ofuTaeT Ha [iHE NPECHBIX CTOAYHX BOAOEMOB, 3apbIBAACH 10
CEpPEHHHE] TeNa B IPyHT. PaKkoBHHA COCTOMT W3 ABYX CTBOPOK, KOTOpHIE HA
CIIHHHOH CTOPOHE COEQMHSAIOTCA C TIOMOIUBID IACTHYHOTO THKa,
C OpIOIIHOH CTOPOHKI CTBOPKH PAKOBHHEI 0e33y0KH MOTYT PAcKpPbIBATHCA.

3aXNOMLIBAHHE H PaCKPLIBAHHE CTBOPOK UPOHCXOAMT € MOMOWILIO
MYCKY/OB-3AMBIKATENCH, KOTODBIE NPOXOIAT 4Epe3 TEN0 XHBOTHOMO H
NPHKPENIIRIOTCA K CTBOPKAM PAKOBHHEL.

Teno Ge3sydku coctouT w3 Horw M Tynesnwa. [onoea penyLmpoBana.
BmecTe ¢ ronoBol HCUE3alT OpraHbl YyBCTB, INoTKa, Tepka. Hora umeer
KJIHHOBHAHYIO OPMY H CITY/KHT OIS PHIThA IPYHTA.

TynoBHILE HAXOIHTCA HA CNHHHOH CTOPOHE Tesa *KHBOTHOTO. OT Ty-
NOBMIA 10 cOEHUM CTOPOHAM Tella MHBOTHOTO CBEIUMBAKOTCA MAHTHHHBIE
CKNAJIKH, ¥ 3a[IHErO KOHLA TENa MAHTHHHBIE CKIANKH 00pasyroT Ba CH-
foHa: BepxHHI — BBIBOAHOH W HIDKHMI — BBOAHOH. Uepez cupoHbI
OCYLUECTRIACTCA CMEHA BOR B MaHTHHHOW monoctH, CKIankn MaHTHH
NPHKPHIBAOT JBC KPYNHBIE PeCTYATHIC #a0psL,

Hap HOFOH HaxoAUTCA POT, OKPYKEHHBIH JBYMA NapaMH POTOBLIX NO-
nacreil. ImuTenuit sabp, MaHTUH W poTOBHIX AoMAcTeH cHAaGKCH pecHHY-
KaMH, KOTOPBIE MOHAT BOJY B MaHTHHHYIO IONOCTB.

Yepes sBoaHON CHGOH BOJA NOMARAET B MaHTHHHYIO IONOCTh H NMPO-
XOJMT Yepe3 ¥abpel, rje NpoucxouT razoolMeH. JIMIueBhIe YacTHILL
NOMABUIKE C BOAOH {MCNIKHe GECNO3BOHOUYHLIC, OMHOKIIETOUHRIE BOJIOPAC-
IH H Ap.), OCeIalOT Ha CIIH3H, KOTOPYK) BBLISIACT KaOepHEIH IMMHTENHN.
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B pesynbTaTe OHEHHS peCHHYEK CITH3b C [THIIEH ABIKETCA BIIEPEd H TIOTIa-
naet B poT. [logobHbI cnioco® NHTaHHA BaspiBaeTca QUILTPALMER.

Ha cnMHHOH CTODOHE TeNla HaXOAMTCH cepile, KOTOpOE COCTOHT M3
ABYX MpEeACepadi H xedyaodka. OKHUCIeHHAs KPOBb MOCTYNAET B Mpen-
CEpanA, & H3 HHX — B JKEIYAOUEK.

BrraenurensHas cHoreMa ofpa3oBaia ABYMS KPYITHEIMH [TOUKAMH.

HepBHas cHCTEMA COCTOMT M3 TPeX IAP HEpBHBIX yinoB. HmeroTtcs op-
TaHep! OCEIAHHA U PABHOBECHA.

beasybxn — pazaentuononeie xHBOTHLIC. [JonoBkIe XKeNe3bl HAXOIAT-
¢4 B HOTe. ['aMeTHI BRIMETBIBAIOTCH B MAHTHHHYIO NONOCTh. Uepes BHBOI-
HO ¢HOH CNEPMATOOMIB! BBIXOIAT B BOAY H [IPOHUKAIOT B MAHTHHHYIO
TIONIOCTE caMKH. SHUeKNneTkH ocefaroT B kalbpaX, rjie mocie OTUIoA0TRO-
PEHHA PA3BUBAIOTCH JIHUHHKH — Toxuaud. Korga mHUMHEM nomHocTeio
chOPMHUPOBATHCE, OHH BRIBOJSTCS 4epci BREROUHOW cudon 8 sony. s
AanbHeHIIEro PasBUTHA HYHHKA AOMKHA NPUKPCIMTECA K KOXKE PHIOLL
C [OMOIIBIO IIHIIOB THYMHKA BHEMAPAETCH MOJ KOXY pPHIOHI M HaYHHAeT
NHTATBCA COKAMH XO3AHHa, TO €CcTh BEJET NMapasHTHYecKUil o0pa3 KH3HM.
Uepes HEeKOTOPOE BPeMs JINYHHKA NIPEBPALLAETCA B ManeHBKYIO 6e33yDKy,
BBIXOAMT H3 OMYXONH Ha TeNC PGBl ¥ NPHCTYNMAET K CAMOCTOATENSHOH
#u2HH, Priba cykUT He TONBKO XO3AHMHOM MIA THYHHOK MOMIIOCKA, HO H
TIOMOTAET EMY PACCE/ATHCA [0 BOTOEMY.

Bce arycTpopuathie Momnock — Onodmnerparopsl. Ha aToM B oc-
HOBaHO HX OCHOBHOE 3HAYCHHE A1 BOAHBIX 3KOCHCTEM — 7TO €CTECTBEH-
#ble OHOQHIKTPEI, OUHLIAIOIIHE BOLY OT NOCTOPOHHHX YaCTHI1 H B3BECE.

Muouu, yempunypt, epebewuxty — 0BBEKTE IPOMBICNA, PAIBORLTCA MC-
KYCCTBEHHO.

JIBYCTBOpHATBIE MOJUTHOCKH — OOS3ATENIbHEIA KOMIIOHEHT B [THILEBOM
PALMOHE MHOTHX PBIG, MOPCKMX MITHI M MAEKOTIHTAIONMX.

IoapoaHbIM AepeBAHHBIM COOPYKEHHAM (CBaAM, THHNIAM Kopabnel K
T. .) HAHOCHT BPea MONTIOCK KopabensHoill 4epeb, KOTOPEIH NPOJENLIBaeT
X0IH B IpeBECHHE, JeNad €¢ TPYXIABOH.

3aganun

BeifepuTe 0HH NPAaBHNLHBIH 0TBET.
1. Tun Monmocki HacUHTEBAET

1) wmenee 100 BuaoB
2} npumepno 1000 sugoB
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3) npubtnnsutensno 10 000 rusoR
4) 6onee 100 000 Buaos

VY MOIUIKOCKOB (byHKLI[r'II{] BLLACJICHHA BBINOJIHAKT

1) MaTEMHTHEBH COCYIEL
2) 3eneHble Keaedsl

3) nouxda

4) HKMPOBOE TENO

OpraHbl ABIXaHHs ¥ MOIUTFOCKOB [IPEACTABIEHb!

1) TpaxeaMH M JIeTKHMH
2) kabpamH H Koxel

3) TpaxesaMmu H xabpamu
4) wabpaMM M TETKUMH

PaxkoBHHa npyaoBHKa BONBIIOTC H3HYTPH MOKPLITA CTO0EM

1) wu3BecTH

2) porenopoBHOTG BEINECTBA

3) xuTuHa

4) KpemHHH

[pylOBHKH, KHUBYIIHE B OPCCHBIX BO/IOSMAX

) $uIBTPYIOT BOAY H OMHLIAKOT €€ OT OOHOKIETOMHEIX BOAOPOCAEi

2) 0HHMAOT BOJOEMEI OT 3apacTaHHA BOJHBIMH PACTEHHAMH

3) ABNAIOTCH XMUIHWKAMH, NOSIAR MENKMX OECNO3BOHOYHLIX MWH-
BOTHEIX

4) MmapaiHTHpYHOT HA peIDax

Oboramienne KpoBM  KHCIOPOAOM Y NPYIoBHKa  GOabMIOrG
MPOUCXCIHUT 3a cueT auyIui KHCI0poaa Yeped CTEHKH

1) xabepHbIX KaMmWIIApoB

2) nerovHBIX KANHILIAPOB

3) MaHTHHHOH nomocTH

4) KHciopoa MOCTYHAET Hepe? BCIC IOBEPXHOCTD Tela

B kpoBeHOCHOI CHCTEME NPYAOBHKE HMEIOTCH

1) AaByxkamepHoe cepaLe H OJHH KPYT KPeBooOpalleHHs

2) nByxkamepHOE cepiue H HelaMKHYTas KPOBEHOCHAS CHCTEMA

3) He3aMKHyTas KPOBEHOCHAs CHCTeMa, a (PYHKLHIO cepilia BhI-
MOJHAICT ABa Cocyla B NepeHeil JacTH Tena

4) XpOBEHOCHAS CHCTEMA OTCYTCTBYET



10.

11.

12.

13.

14,

15.

IpH pa3sMHOXEHHH TPYIOBHKA GONBLIOrO MPOUCXOAAT CIEMYIOIIHE

IPOLIECCHI

1) camen BeIOGpachiBaeT raMeThl B BOAY, H Yepe3 BBOJHOH CH(OH
OHH IIONaJal0T B MAaHTHHHYIO IIOJIOCTh CAMKH

2) caMKa M caMell BBIBOJIAT TaMeThl B BOJY, II€ H IPOUCXOIHT OIl-
JIOZOTBOPEHUE

3) y IpyXOBHKOB MPOUCXOAMUT NPOLECC CAMOOILIOJOTBOPEHHS

4) ramersl repMadpOAUTHEIX 0coO€El NpyAOBHKa IIONANAlOT B MaH-
TUHHYIO TIOJIOCTb, I/ie HPOHCXOMHT NEPEKPECTHOE OIIOAO0TBO-
peHue

Maurslii IpYAOBHK SBJIAETCS IPOMENKYTOUHBIM XO3IHHOM

1) >XMHOKOKKA 3) ocTpuusl

2) NEeYeHOYHOTO COCAIBIIHKA 4) Bnacoriasa

K Op1oXoHOrHM OTHOCATCA

1) Muaum 3) ycTpunml

2) ciau3HU 4) mopckue rpebelkn
JpixaHnue 06e33y0ku oOecrieyHBaeTcs 3a CYET IOCTYIUICHHS
KHCJIOpOJa 4epes

1) xabpsi 3) BCIO IOBEPXHOCTH Tea
2) Tpaxen 4) nerkue

K aBycTBOpUYaTHEIM MOJLTIOCKAM HE OTHOCHTCH

1) nepnoBuua 3) kopabenbHBIH YEpPBb
2) XKeMYyXHHIIA 4) xapaxaruua

K cyxonyTHEIM paKOBHHHBIM MOJITIOCKAM OTHOCHTCS
1) sHTapka 3) 6e33yOka
2) crnu3eHb 4) rpeGemok
I'onoBoHOrHE MOJLTIOCKH, OOMTAIOLIME B COJIEHBIX BOJOEMaX
1) cimyxaT NpoMeXyTOYHBIMH XO35€BaMH 1JIsl IEHTOYHEBIX YepBe
2) sBaArOTCS O0BEKTOM MPOMBICIIA VTS TOIy4EHHS epyiaMyTpa
3) sBISAIOTCA 06BEKTAMM MPOMBICIIA [UIsl TIOJIyIEHHUS Msica
4) 3aHuMaTCa OHoduIbTpaLMer
JIMyMHKa  MOJUIIOCKOB, pa3BHBAIOIIMXCA C  METaMOp(O30M,
Ha3bIBaeTCA
1) Ttpoxodopa 3) rmoxuaui
2) miaHyna 4) - oHKOChepa
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BplGcpuTe TPH NPaBHALHLIX O0TBETA.

16. Mommockd uMeloT

1) paanaieHY} CHMMETDHIO TENa

2) OepRHYHYIO MONOCTD TEA
3) KOXHO-MYCKYIBHEIA MELIOK

4) HE3AMKHYTYIO KPOBEHOCHYW CHCTEMY
5) B Xa4ueCTBE OPTAHOB BHIAGICHHA — NMOYKH
6) pasbpocaHHO-Y3INOBYIO HEPBHYIO CHCTEMY

17. C 0oMoOWbIO NETKHX ABIINHT

1) Goneloii mpyaoBHK
2) OGeazybxa
3) BuHOTpauHas yiMTXa

4) ycrpuua
5) sxeMuyHHIA
6) sHTapKa

18. K wraccy JIBycTBOpPUYATHIX MOJULIOCKOB OTHOCHTCA

1) xapakaTHua
2) BHHOIDaIHAA YIHTKA
3) OocChMHHOr

19. HenpsaMoe pasBHTHE HMeeT:

1) Gonbimoi NpyAosHK
2) bGewsybka
3) BHMHOTpanHas yIHTKa

4) nepmosuua
5) muann
6) yorpuna

4) Muaus
5) ycrpuua
6) OCBMHHOT

20,  Passutne Oe3 MeTaMopd03a MPOHCXOIHT Y

1) xanemapa
2) manoro npyaoBHKa
3) kopalenbHOro uepes

21. ¥cTaHOBHTE COOTBETCTBHE MEAIY HAIBAHWEM MOMLTHCKA H KAAC-

COM, K KOTOPOMY OH OTHOCHTCH.

4) ocpMHHOra

5) mMopckoro rpebewika

6) TpHAAKHH

Hazsanue

Knace

1) kanpMmaphl

2) MOpPCKHE IPeOCILEH
3) comsuM

4) Ttpybaun

5) KaryumkH

6) OCBMHHOQTH

A) BproxoHorHe
b) Tenosonorne
B) [MsyxcTsopuatblie
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Khrouu K 3agaHnam

Ne Bompoca 112|314 5 6 7 8 9 10
OTBeT 41341 2 2 2 4 P 2
MNeponpoca |11 |12 |13 |14 | 15 | 16 | 17 18 19 | 20
OTBET 1 4 1 3 3 |456(136|456(245]1,24
Zananne 21
1 2 3 4 5 6
B B A A A B

Tan UneHncTroHOrHe

O0man xapaKTepACTHKA THHA

Teno 4NneHHCTOHOTHX MTOAPA3NIENACTCA Ha TONOBHYH) JIONACTh, CErMEH-
Thl TYAOBHLIA H aHATBHYKO NonacTs. CxodHele cerMeHTH 06pasyloT otae-
TIbL TEJIA: TONOBY, TPYAR, Opiowko, CerMeHTsl BHYTPH OTAGNOB MOTYT CIH-
BATBCA MEXIY coB0i.

CerMeHTH Tea cHaxeHb MapHEIMH KOHeUHOCTIMU, KOHeUHOCTH co-
CTOAT H3 “WIEHHKOB M MPEACTABILAKT MHOTOKOIEHHBIN pevar. 3To No3Bo-
JifeT WIEHHCTOHOTHM COBEPINATh CIOXKHBIE ABHxEHHA. KoHeuHOCTH Bbl-
NOJIHAWT pasHooOpa3Hble (YHKUWH: IBHTATEILHYIO, THIREROOBIRATEIL-
HYI0, ABIXATETLHYK), YYBCTBUTENLHYEQ, NOTOBYH).

Teno WICHHCTOHOTHX OAETO XHTHHOBEIM [AHOHPEM — HAPYKHEIM
CKE/IETOM.

Hamuume Hapy:KHOTO cKelleTa ¥ WICHACTOHOTHX MPHBETO K pacragy
KOKHO-MYCKYIIBHOTO MeLIKa H BTOpHYHOH monocTi Tena. CkeleTHas Myc-
KynaTypa obpasoBaHa ITyHKaMi NOTepeiHONIONOCATEIX MK, KPEmsiiX-
cf K 4acTaM ckeneta. OT BTOPMMHOH MONOCTH Tena COXPaHSeTcd TONIBKO
OKQIOCEPAEHHAN CYMKA,

[TonocTs Tena WIEHHCTOHOTMX CMENIAHHAA, OHa 00pasyeTcs B pesylk-
TATe PA3PYNICHHs BTOPHYHOH IOTIOCTH, KOTOPAd C/AHBAETCA C OCTATKAMH
IePBRHYHON nonocTH. Ilonocts Tena 3anonHeHa remonuaMdoil. Femonumda
BBIOMHAET GYHKIHH KPOBH W NONOCTHON KUAKOCTH, a TaKke IHPKYIHpPY-
€T B KPOBEHOCHOH cHcTeMe.
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Hanuyne TBepABIX MOKPOBOB MPEMATCTBYET HENPEPBIBHOMY POCTY
XKHUBOTHBIX. [103TOMY POCT M pa3BUTHE YICHHCTOHOTHX COMPOBOXIACTCH
NepHOAHYECKUMHU JIMHBKaMH. Crapas KyTHKyna cOpaceiBaeTcs, W, INMOKa
HOBas €LI€ HE 3aTBEPAEBACT, )KUBOTHOE pacTeT. KyTHKynn3aius nokpoBoB
NPEMATCTBYET Pa3BUTHIO PECHUYHOIO IUTEIHS.

[THimeBapuTesbHas CHCTEMa HAUMHAETCS PTOM, KOTOPBIi OKPYXXEH BH-
JOM3MEHEHHBIMH KOHEYHOCTAMH, 00pa3ytolUMH pOTOBO# anmapar. Mme-
I0TCS TJIOTKA, IHMILEBOJ, HHOTAA PACIIMPAIOLIMICA B 300, XETyOoK, KH-
INEYHUK, 3aKAHYMBAIOIIMIACA aHaIbHBIM OTBEPCTHEM. B  MIOTKY
OTKPBIBAIOTCA IIPOTOKH CIIIOHHBIX JKEJIE3, @ NMPOTOKH IMEYECHH BMAmalOT B
CpeaHIO KHUIIKY. DyHKUHMH Ne4YeHH: CEKpPETOpHas, BHYTPHUKIETOYHOTO
IUILEBAPEHHS, BCACHIBAIOLAsA U 3anacawouas. OpraHsl BbIACICHHA HAa3EM-
HBIX YWIEHHCTOHOTHX — MaJIbITMTUEBBI COCYAbl — CJIEMTO3aMKHYTBIE Ha
OJHOM KOHIE TPyOOYKH, OTKPBIBAIOIIMECS B KUIIEYHUK. B Manbmuruessl
COCYJBI MOCTYNAIOT NPOAYKTH 0OMEHa M3 MOJIOCTHOH XHMIKOCTH M BBIBO-
JATCA Yepe3 KMIUEYHHUK. Y HACEKOMBIX (DYHKLHIO BBIICIEHHS TAKXKe Bbl-
HOJIHAET KUpPoBoe Tenno. OpraHel BBCICHHA paKooOpa3HbIX NpeacTaBJie-
HBI N1aPOH KPYTIHBIX 3€JIEHBIX )KEJe3, PACIIOJI0KEHHBIX B TOJIOBE.

ApixaHue pakooOpasHbIX OCYILECTBIAETCS ¢ NOMOLLBIO XKabp — BHIOO-
H3MEHEHHBIX KOHeyHocTel. [TaykooOpasHele AbIIAT JIETKUMU — BUIOU3-
MECHEHHBIMH KOHEYHOCTSIMH, INOTPY>XEHHBHIMH BHYTpb Opromka. Kpome
JErKUX y HEKOTOphIX MayKoOOpa3sHbIX HMMEKTCS Tpaxeu — TpyOOuKkH,
CTEHKHM KOTOPBIX BBICTJIaHbl TOHKOH KYTHKYJIOH. ¥ HAacEKOMBIX JbIXaHHE
TOJIbKO TpaxeiHoe.

HepBHas cucteMa obpazoBaHa I'OJOBHBIM MO3IOM, OKOJIOIJIOTOYHBIM
HEPBHBIM KOJIBLIOM U OpIOILIHOH HEPBHOM LIEIIOYKOM.

OpraHsl 4yBCTB Y WICHUCTOHOTHX Pa3BHThI XOPOILIO, 0COOEHHO y Ha-
3E€MHBIX NpeacTaBuTeneit Tuna. OpraHbl 3peHus — riasa, OHH MOTYT ObITh
IPOCTBIMU U CIIOKHBIMU. CJIOKHBIH I71a3 COCTOMT M3 MHOXECTBA OT/AENb-
HBIX MPOCTBIX 71a3K0B, WK dacerok. VIMeloTcs opraubl ocs3aHus, XUMH-
4ECKOro YyBCTBa M paBHOBECHA. Y HaCEKOMBIX MOSBIAIOTCS OPraHbl CIIyXa.

KpoBeHocHast cuctema HezaMkHyTas. Cep/ile pacronaraeTcs Ha CIIMH-
HOHM CTOpPOHE TeJla B OKOJIOCEP/ICHHON CyMKE H MMEET TapHbl€ OTBEPCTHS,
YHCI0 M PAaCMOJIOKEHHE KOTOPBIX PAa3iHYHO Y DPa3HBIX MPEACTABUTEICH
tuna. Yepes oTBepcTHA B ceple MONaAaeT OKHCIeHHas remoiauMda. Ot
cepala OTXOIAT KPOBEHOCHBIE COCY[bl, [0 KOTOPHIM reMonuMda BbITal-
KHBAcTCs B [I0JIOCTh TEJa.
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UnenuctoHorue pasaensHonosbl. Ciyyan repmadpoauTu3Ma KpaHe
peaxu. Y OONBIIMHCTBA BUAOB BBIPAXEH I0J0BOH aumopdusM. [lonoBsie
XKesesbl MapHble, 06pa3yloT cOOCTBEHHbIE NPOTOKH. Pa3BUTHE MPOTEKAET
Kak ¢ MeTaMop(0o30M, Tak U 6e3 MeTaMopdo3a.

K Tumy 4neHHCTOHOrHX OTHOCATCS TPH Kiacca: kiacc PakooOpasHele,
knacc [Taykoo6pasHeie u kiacc HacexoMbie.

Kuaacc PakooGpa3Hbie. PeuHoii pak: cpena oOMTaHus,
BHellIHee H BHYTPeHHee CTPOeHHe, 0COGEHHOCTH NPOoLEeCcCoB
JKH3HeIesiITeJIbHOCTH

Peunoii pax sBIAETCS NIpEACTaBUTENEM Kiaacca PakooOpa3Hbie, oTps-
na [lecaruHorue. O6uTaeT B NpeCcHBIX YHCTBIX BOAOeMax. Beaer CKphIThIi
00pa3 >KU3HH, BCESA/IEH.

Teno paka BKJIOYaeT rOJIOBHYIO JIONACTh, 18 CErMEHTOB TyJOBHINA H
aHaNbHYIO JIONAcTh. TYNOBHMIIHBIE CErMEHTH OOBEAMHEHBI B TPH OTACNA:
roNIoBy, ITpyab M Oprowiko. I'onoBa M rpyas cIuBaOTCs W 06pa3yloT rojo-
Borpyab. Co CrUHBI M OOKOB roJOBOTPYIb MPHUKPBITA ILIOTHBIM TOJIOBO-
rpyaHbiM mutoM. Cnepeau muT obpasyer BBICTYM, MO 60KaM KOTOpOro
HAXOMATCA JBa CIOXKHBIX cTebenbuaThix riasa. CerMeHTsl OpIoliKa Coeau-
HEHBI TIOABHIKHO.

Ha rosioBHOI#H 0onacT pacrnosyioxxeHa neppas napa KOpOTKHX YCHKOB, a
Ha IIEPBOM CEIMEHTE I'OJOBBI — BTOpas apa JUIMHHBIX YCHKOB. YCHKH
MOABIIKHBI, HA HUX PAacHO/araloTcs pPELENTOpbl OCA3aHHA H OOOHIHMA.
Oxoj10 pra y paka pacHojOKeHbl TPH Napbl BUAOH3MEHEHHBIX KOHEYHO-
cTel, KOTOphle 00pa3yloT POTOBOM anmnapaT. BTopoii cerMeHT ronoBbl He-
CET Napy BEPXHHUX UYENIOCTEH, TPETHH M YETBEPTHIH — IO Mape HIKHUX
4ETIOCTEH.

ITepeeie TpH cerMeHTa rpyau cHaGxeHbl HoroudeymocTsaMu. Creayro-
IKe IATh CETMEHTOB IPYIH HECyT IO Iape XoAwibHbIX Hor. Ilepsas napa
XOMWIbHBIX HOT MMEET MOIIHBIE KJEIIHH, KOTOphle CIY)XaT I 3axBara
MUY, HallaJACHMS U 3aILUThL

IIepBoie aBa cerMeHTa OprolKa MMEIOT BHJIOM3MEHEHHBIE IMOJIOBbIE
HOXXKH. Ha crenyromux 4eTsipex cerMeHTax pacloylokKeHbl JBYBETBHCTHIE
TUIAaBATENIbHBIE HOKKH. [lociiefTHUH CErMEHT Tella HECET aHAIIbHbIE HOXKH,
KOTOPBIE BMECTE C aHAIBHOM JIONACTBIO (JOPMUPYIOT XBOCTOBO# IIIABHUK.

IInmeBapuTenpHAsA CHCTEMA HAYHHAETCS PTOM, OH NIEPEXOJIHUT B ITHILE-
BOJ, KOTOPBIH BIaacT B KeNyaoK. JKeayZAok COCTOHT U3 IBYX OTAENOB —
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AKEBATENLHOTO H HeaunbHoro, M3 skenyoxa muna monalaeT B KOPOTKYIO
CPEAHION KHIUKY, a OTTYJa — B MeveHb. B neyeHu MpoHCXOOWT NepeBa-
PHBAHHE H BCACBIBAHWE MHTATEARHBIX BeNlecTR. HeneperapeHHbIe 0CTATKH
NHINH BRIBOAATCA B 3aQHIOK KMIIKY, @ 3aTeM 4Yepel aHanbHOe OTBEPCTHE
HapyxXy.

Opraust BEUISACHHA — JECHBIC #ETE3bl, OHH PACTIONOXKEHB! ¥ OCHO-
BAHHNA BTOPOH IAphl YCHKOB,

Heixanne xabeproe. JKalpel aBAAKOTCH BLIPOCTAMH BOCLMH Nap 1Pyi-
HEIX KOHeuHocTe. I'emonnmda UHpKYIHpyeT B xKabpax, 4yepe3 TOHKHE
MOKPOBH KOTOPBIX TPOHCXOMUT razoofMeH. OKMcneHHas reMonumba de-
pe3 oTBEPCTHA 3aTekacT B cepane. OHO pacloIoXeHO HA CIHHHOH cTOpO-
HE TOIOBOIPYM, Haa Kabpam.

Heperasa cucTeMa paka o0pa3oBaHa XOPOLIO Pa3BHTBIM T'OOBHBIM
MO3TOM (HAATIOTOYHBEIH ¥3¢)I), OKONOTMOTOIHBIM HEPBHBIM KOJMBLOM H
6p1omnoi HepRHOW enoykoH., OT roJloBHOTO MO3TA HEPBbL OTXORAT K IMIa-
33M U YCHKaM, OT MOArNOTOYHOTO y3/Ia - - K POTOBRIM OpraHaMm, a oT Y310B
OPIOIIHON HEPBHOH HENOYKH — K KOHEYHOCTAM M BHYTPEHHUM OpTraHaM.

OpraHel YYBCTE PA3BHTEL XOPOLIO: YCHKH — 3TO OPTAHBl OCA3AHMA H
XMMHYECKOTO YYBCTBA, Ha NOJIOBE HaXOAATCA OPTaHH paBHoBecHdA. [nasa
CJIOWHBIE, HAXOIATCH Ha cTebenekax.

Paru1 pa3nensHONONR], BeIpaXeH nonopoi auMophusm. Ilonosuie xe-
ne3bl apHLIE, PACTIONATAKTCA B TONOBATPY/H H OTKpPBIBAKOTCA MONOBBIMH
OTREPCTHAMM Ha OPIOMHOH CTOPOHE MOCASIHHX TONOROTPYIAHBIX CErMeH-
TOB. PaHHeH BecHOH CAMKH BRIMETHIBAIOT HKPY, KOTOPYIO NPHACPKHUBAIOT
OPIOIIHBIMH HOWKKAMH, MPH 3TOM GPIOUIKO CHABHO 3arHOAETCA NOJ, TOI0-
sorpyas. Pazeuthe Oe3 meTamopdoza — U3 MKPHHOK BBLTYILIAKTCH Ma-
JIEHBKHME pavaTa, KOTOpblE HEKOTOPOE BpeMA OCTAKTCA Ha Oplolike ¥y Ma-
TEpH.

Poctn pa.'SBI‘IT]-IC PAKOB CONPOBOMNACTCA HepHOJIH‘ICCK_HMH JJHHEKAMH.
Monoasle paky IHHAKT HECKOILKO pas B roA. Biapocnble pakxH — OIMH
pas B ro.

B muaHKTCHE UpeCHBIX H CONEHBIX BOAOEMOB OBUTAIOT MENKHE payuki,
KOTORRIE TIPHHANTEKAT K RECIOHOTHM H BCTBHCTOYCEIM DaKaM. Oup nu-
TAOTCH OAHOKIETOYHEIMH BOAOPOCTAMH, 4 CAMH CITYXKAT NHINEH ManbKkaM
pe1® H pribaM-ruaHkToHOMaraM (cenbab, MOHBA, KHilbXa H ap.). Kpabul,
KPEBETKH, MOPCKHE TAPAKAHEI BXOAAT B PallHOH TIHTaHMA pHIO OeHToda-
rOB, MOPCKMX NTHU H MIEKONHTAKWHX. [IPOMBICIOBOE 3HAMEHHE MMEIOT
pedHBIE PAKH, KPEBETKH, Kpabbl, TAHTYCTH, OMAPBL,
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Knace ITaykooGpasubie. Ilayk-KpecTOBHK: cpeia obuTanus,
BHElLIHee H BHYTpenHee cTpoenue. Jlopuast ceTh,
ee yCTPOHCTBO H 3HayuenHe. Posb kaewteli B IpHpoae
H HX NPAKTHYECKOC JHAYCHHE.
Mephl 3a1IHTH] YeJA0BEKA 0T KJAeeH

Ipencrasurenu knacca Iaykoofpasneie — npenmymecTBEHHO O6H-
TaTelH CYUIH, Haubonkinee pasHoobpazue HX HAOMOAAETCA B 3ACYILUIHEBIX
pervonax. Teno naykooOpasHEIX COCTOMT U3 TONOBOrPYAH M Opromka. [o-
JIOBOTPYAL HECET IIECTh Map OAHOBETBHCTHIX KOHEUHOCTESH, YCHKM OTCYT-
cTByloT. Ha Gploike koHewtocTeH HET.

IIpeacTaBHTENEM ITOTO KIACCA AB/IASTCA NAYK-KPEeCMOgHK,

Ha ronoBorpys y HEro pacrofoXeHs! YETBIPE Napbl NPOCTRIX TNA3KOR,
POTOBBIE OPraHb! K XOOHWIBHbIE HorH. [1epras napa poTOBLIX OpraHoe — HO-
rouemocTd. HOTo4uemocTH 3akaHYHBAIOTCA OCTPRIMM KOTTEBHAHBIMH Wie-
HHKAMH, HA BEPIUWHE KOTOPBIX OTKPBHIBAIOTCH MPOTOKM AAOBUTRIX KENE3,
PACcTIONOKEHHEIX B FONOBE, JTH KOHEYHOCTH CIIYKAT NAayKy IJIA HANATEHHS,
YMEPILEIEHHA ROOBMH H 3alUETel. BTOpas mapa poTOBBIX OpraHOB —
HOTOUTYTIATBIA, OHH HEMHOT(O KOPOUE XOMWILHBIX HOT M BBOIONHAIOT OCA3a~
TEMBHYIO QYHKIMID. XOAWIBHLX HOT 4eTwpe napel. Kakiaas Hora HMeer
TpH Korotka, Ocofble rpedeHuarnie KOTOTKH CIYKaT I8 IUIETeHHA
MayTHHHEX HUTeH. C NOMOLUBIO JPYTHX KOTOTKOB NAYK MEPECABMIAETCH 00
TNOBYEH CETH.

Bpromko kpynHoe, Bce WicHHKH Oprolika cauthl BMecte. Ha Oprottke
PACTIONAraeTCs Mapa NEeTONHBIX MEUIKOB, KOTOPHIE ABJIAIOTCH BHIOH3IME-
HEeHHBIMH KOHEYHOCTAMH. Ha KoHiHe OproIlika HMEIoTCH TPH Naph! NayTHH-
HBIX 00pPOAABOK, KOTOPEIE BELIE/IAIOT IAYTHHY,

IMTayTiHa MOxeT OBITH HECKOMBKHX THIIOB: CYXas, BIaKHas, rodpupo-
BaHHaA. M3 nayTHHHEX HUTEH caMka naykKa CTPOHT J0BYYK0 CETh, PacTa-
THBan €€ MEXLY PazIMIHEIMY (peaMeraMH. M3 TomcTeix cyxux HHTEH 06-
pazyercd MHOTOYTOMBHAS paMa M Ty4M, KOTOPHIE PACXOJIATCA H3 LIEHTPA.
Ha 3Ty 0cHOBY mayk 3akperuiseT TOHKYIO KIeikylo HHTE, pacnoiaras ee
1o cnHpani. T LeHTpa JoBYei ceTH K YOeKHINy 1ayKa TAHETCH CHIHalb-
Had HUTh. [10 konefaHo CHTHANBEHON HHTH NayK ONpeleraeT, UTO XKepTha
nonana B ¢eTh. ITayx nogderaer k HACEKOMOMY H OIUIETAET €TI0 MAYTHHOH,
3aTEM OH MPOKAIEIBAET OKPOBL] JKEPTBH HOTOUEIHOCTAMH H BIIPBICKHBACT
B Teno aAx. Sx ofe3neukuBacT MOOEITY, a COOSPAKALIHECA B HeM (EPMEHTE
€€ MEPEBapHEAIOT. 38TEM [1ayK BHOBEL LOJXONUT K HACEKOMOMY H BCACHIBA-
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€T MOJIYIIEPEBAPEHHYIO IIHITY. DTOT TUI NTUTAHHUS Ha3bIBAETCS BHEKHIIEY-
HBIM IHIIEBAPEHHEM.,

ITaykyu Takke UCHONB3YIOT MAYTHHY JUIA CTPOHTENBCTBA YyOEXKHIL, KO-
KOHOB H T. A. C IOMOILIBIO MAayTHHHOW HUTH MOJIOABIE MAYYKH JETAIOT U
paccensroTcs.

ITvmeBapyTenbHas CUCTEMa HaUWHAETCS PTOM, BEAYIUHM B MYCKYJIH-
CTYI0 M10TKY. C IIOMOIUBIO ITIOTKH BCAChIBaeTCs MONyNepeBapeHHasn MUILa,
M [IOJTOMY €€ Ha3blBAaIOT COCATENIbHBIM XKETYAKOM. [ JI0TKa mepexoauT B
KHIIKY, 00pa3yromyio OOKOBbIE BBIITYHBAHHA, OTPOCTKH KOTOPBHIX 3aXO0-
AT B OCHOBaHHUs KOHEYHOCTell. B KMIIKy BIagaroT MPOTOKH IEYeHH, Ha-
xoasuencs B Oprolike. 3akaHYMBAECTCS IHIEBAPUTENBHBIA TPAKT aHaNb-
HBIM OTBEPCTHEM.

OpraHsl BelIE/IEHHS — I1apa MaJlbIIHTHEBBIX COCYIOB.

JlplIaT nayky ¢ MOMOLIBIO JIETKUX U Tpaxeil. ['eMonumoda, oboramieH-
Has KMCIIOpPOJOM, OT JIETKHX NocTynaeT B cepaue. [lapa Tpaxel oTKpbiBa-
€Tcs COOCTBEHHBIM ABIXAaTEIBHBIM OTBEPCTHEM.

KpoBseHocHas cucteMa HezamkHyTas, TpyGuaToe cepiile pacionaraeT-
cs Ha CMIUHHOM CTOpOHe OpIoIKa.

HepBHast cucremMa COCTOMT M3 TOJIOBHOIO MO3ra, OKOJOTJIOTOYHOTO
HEPBHOTO KOJIbHA M TOJIOBOTPYIHOrO HEPBHOTO CIUICTEHHS, KOTOpOE
dopMmHpyeTcs B IIpollecCe CIMAHHMA B €IMHYIO HEPBHYIO MacCy Y3JIOB
OpIOIIHON HEepBHOM LENOYKH. Y MAyKOB OYEHb XOPOLIO Pa3BHUTHI OCA3a-
HHe U OOOHSIHHE, KpOME TOTO, OHM MOTYT BOCIPHMHHMATEL KOJIeGaHHs BO3-
ayxa.

INayky pasgenbHononsl. BreipaxeH moiaoBoi aumopdusm — camku
KpynHee camuos. [lonoBble xene3bl pacnonaratorcs B Opromke. Omwiono-
TBOpPEHHE BHyTpeHHee. CaMKa OTKNa/bIBaeT siia B KOKOH, CIUIETEHHBIH U3
nayTHHBI. SIHla 3MMYIOT B KOKOHE, BECHOM U3 SIMI{ BbUTYTUISIIOTCS. MOJIOZIbIE
NAy4YKH.

K xnaccy I1aykoo6pa3Hble OTHOCATCS TaKKe KIISILH.

Knewyu — menxue ITaykooGpasHele, TelNo KOTOPBIX JIMIIEHO CETMEHTa-
MM ¥ HE pa3/ielieHo Ha otaensl. Kiemy npucrocoOmincy kK 0OHTaHHIO B
Pa3HBIX cpejiaX: OJHH XHUBYT B MOYBE, JICCHOH MOJACTHIKE M NUTAIOTCA IIe-
pEerHoem, Jpyrue — XHMUIHMAKH. ECTh Napa3uTHYECKHE KL — OHH Ta-
Pa3sUTHPYIOT Ha TeNax pacTeHUH U )KUBOTHBIX. OHH nepeHocAT Bo30yauTe-
ne#t onacHeIX 3a00eBaHUH.

Haymunnueii knewux NOCENAETCS Ha JTUCTBAX XJIOMYATHHKA U APYTHX
CeJIbCKOXO03AMCTBEHHbIX pacTeHHH. [IuTasch cokamM pacTeHHH, Kieul 3a-
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MEIJIAET POCT U Pa3BUTHE PACTEHHs, YTO B KOHLE KOHLIOB MPUBOIUT K €r0
rubeny.

Myunou knew yHudTOXKAET 3anachl 3€pHOBBIX, BbIE[as B 3¢pHaX 3apo-
JBIIIIY paCTEHHH.

[Ton xoxel uenoBeka oOHUTAET uecomoumbili 3y0enb — KIIEll, BbI3bI-
BalOLIMH 3a0oNieBaHHe — YeCOTKYy. B koXe Kiely mporpei3aiT Xoabl, Ky-
Ja OTKIAJBIBAIOT siHLa. Brutynmusminecs U3 ULl MOJIOJbIE KIJIEWH BbINO-
3aI0T Ha MOBEPXHOCTh KOXH M IPOAEIBIBAIOT HOBBIE XOAbl. 3aboneBaHHe
nepenaeTcs KOHTAaKTHBIM CIIOCOOOM.

Taedxcnbiii K1ewy MUTAETCS KPOBBIO XKHBOTHBIX U YeNOBeKa. JTOT Kl
TIEpEHOCUT BUPYCHI 3HIedanurTa. B npupone Bupychl sHLEedanuTa LUpKy-
JMPYIOT B KPOBH JMKHMX XMBOTHBIX — OJI€HEH, JloceH, 3aileB, OEIOK H
T. . Knemi, nuTasce KpoBBIO 3apaK€HHBIX XXUBOTHBIX, NTONYHaeT BUPYC-
HBI€ YacTHLBI U NEPEAAET UX YeJOoBeKy. JHUedaTuT — Tskenoe 3abomne-
BaHME HEPBHOH CHCTEMBI, KOTOPOE MOXKET IIPUBECTH K CMEPTH.

Jlpyrue BUOBI KI€UEH NMepeHocsT BO30yuTenel KIeUEBOro CHITHOTO
M BO3BpPAaTHOro TH®a, TyJAPEeMHUH, THPOIIa3MO3a U APYTHX ONMAacHbIX 3ab0-
nepanui. Kiewmy, nurarouwmecs pacTUTENBHBIMH COKaMH, paclpoCTpaHs-
10T BUpYCHBIE 3a00/1€BaHNs paCTEHUH.

3aganuna

BoifepuTe 0HH NpaBHJILHbBIN OTBET.

1. CMenIaHHas 110JI0CTh TeJla CBOMCTBEHHA

1) KHIIEYHONONOCTHBIM 3) KpYTJIBIM YEPBAM

2) YJIEHHCTOHOTHM 4) KOJBYaThIM HYEPBAM
2. XHUTHHOBBIN NOKPOB YWICHUCTOHOIHX BBIIONHAET DYHKIHH

1) 3amuTh 3) raszooOMeHa

2) TepMOperyisuuu 4) BCe MepedYHCICHHbIE
3. VY CHKH paka -— 3TO Ooprassl

1) Bkyca 3) o6oHsAHHUA

2) ocs3aHus 4) ocs3aHHA U OOOHAHUSA
4. Manaubynsl paka — 310

1) TtyaneTHbIE HOXKKH
2) opraHsl Ocs3aHUA
3) BepxHHe 4eNCTH
4) HHXXHUE YETHCTH
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10.

11.

12,
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Cepaue paka umect

1) nBaoTaena: mpeacepaHe M KeXYAOUESK

2} Tpu oTgena: aBa NpencepAHA ¥ OJHH KEMY04EK
3) oxmMH oTaEn

4} cepiue oTCYTCTBYET

Cepaue paka COOEPHHT

1) Toneko BeHO3HYIO remonumepy

2) TONBKO apTepHANEHYIO reMomnmdry
3} cMemaunyo remonuMpy

4) B neBolt NOMOBHHE apPTEPHANLHYIO, B IPABOH — BEHOIHYWO Ie-

moanmby

Kanan BugemHTENLHOH CHCTEMEBI paka OTEPHIBACTCA HA

1} XBOCTOBOM NNABHUKE 3) rouose

2) Opwoluke 4y rpynu

Touky ABNAIOTCH OPraHaMH BbIJICAEHUA ¥

1) Hepenca 3) pedyHOoro paka

2) GOoNbWIOTo NPYAOBHKA 4) kowauneit ABYYCTKH

CaMKa paKa BLIMETLIBAET HKPHHKH, KOTOPLIC TIPUKPETULTOTCS K

1} MOABOZHBIM PEAMETAM

2) Tteny pui0

3) OpIOIIHBIM HOWKAM CAMKH
4) XUTHHOBOMY NOKPOBY CAMKH

fln nayxa-KpecTOBHKA NOTIAJAET B TEO KEPTBLL HEPES
1} poToRoe OTBEpCTHE

2) OTBEPCTHSA HOTQUETHCTHRIX KOTOTKOB

3) OTBepCTHA B HOTOIYNATBLAX

4) afuexnan

CMewaHHoe TPaxeiHO-NerouHoe ARXaHHe MOXKET OBITE ¥
1) monmockos 3) nayxooGpasHBIX
2) KONBYATHIX YepBei 4) HACEKOMBIX

ManbnHruese! COCY/ILL IBIBLOTCA OPraHAMH BBIACIEHHA ¥
1} Hepemca

2) GonploIo NPYNOBHKA

3} pedHOro paka

4) nayka-xpecrOBHKA



13

14,

15.

16.

17.

18.

19,

20.

Ipamoii THN NOCTIMOPHOHANEHOTC PA3BHTHA BCTPEYAETCS ¥

1) KpBbUIATHIX HACEKOMBIX
2} naykooOpazHbIX
Kneum BpizbiBaloT

1) anmedarst

2) cronbusx

3)
4

3)
4)

KPYINIBIX 9epBeit
JIEHTOYHBIX YEpBEH

MEHHHTHT
AVapeto

Bozbynureneti coHHOMH Oole3HH IEPEHOCAT

1) mnpocTeitne
2) KICHH

BoiGepHTe TPpH NPABH/ILHBIX OTBETA.

3)
4)

HACEKOMBIS
reJitMHHTBI

Horouemocth Y PaKda — 3IT0 KOHEYHOCTH Ha

1} BTOpOM CErMEHTE Mookl
2) TpeTbeM CerMeHTe roJIoBH
3) YeTBEPTOM CErMEHTE I(JIQBEI

3aMKHYTAS KPOBEHOCHAA CHCTEMA Y

1} pedHoro paka
2) TecKoXHIa
3) rapadTyna

K paxkoofpaiHeiM He OTHOCATCH

1) MoOKpHUBI
2) nauuu
3) UMEIONGI

K pakoobpaineiM oTHoCATCA

1) kpabsl
2) ocTpHIbI
3) xpeeeTikn

4)
5)
6)

4
5)
6)

4)
5)
6)

4
5)
6)

NepROM CerMenTe rpyau
BTOPOM CETMEHTE TPYAH
TPEeTheM CErMEHTE IPyAH

MAJIOTO NpYAOBHKA
TpyOOUHHKA
HepeHca

TpyGouHHKH
MHJIHH
KapaKaTHIkI

oMaps!
CNH3HH
YCTPHIIBI

IKOIOrHYECKOE THAYCHHE paxooﬁpasr{ux COCTOHT B TOM, HTO OHH

ABJAKOTCA
1) caEHTapaMH BOOOCMOB

2) nepeHoCYHKAMH BO30yInTENneH omacHLX 3a60meBaHHA

3) Mapa3HTaMH XHBOTHBIX H HETIOBEKA

4) oDBEKTAMH MPOMBICAA ATA ACOLYH MACA
5) ocHoBol MUMieBo#H 6a3kI IO H KHTOB
6) NpPOoMEeXRYTOHHBIMH XO3AEBAMH [APA3HTHYECKHX YepBei
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21. YcTanonure cOOTBETCTBHE MEXKIY HA3BAHHEM KHBOTHOIO M KIAC-
COM, K KOTOPOMY OHO OTHOCHTCH.

HazBanne - Knace
1) xpadw A) Husumne pakooOpasHbie
2) omapel b} Beiciine pakoobpaznrle
3) CKOPIIHOHE B) Naykoobpasuvie

4) nauryctsl
5) UHKIOINBI
6) BOKOILIABH

Knwoun K zaganuam

Ne Ronpoca 1:2 |3 |4|5 6 7 8 9 10

OTBeT 2 1 4 |3 3 2 3 2 3 2
MNeponpoca ' I1 )12 |13 14 |15 16 17 18 19 | 20
OTBET "3 04| 21| 3 |456|256|456]|134(156
3ananue 21
1 2 . 3 4 5 6
b [N | B b

Knaecc Hacekombie. O0wasn xapakTepHCcTHKA

Teae HACCKOMBIX COCTOMT H3 TOJNORBL, TPyiM W Optouika, EjiMHCTRCH-
Ha# Tpylna OcClO3BOHOMHBIX XHUBOTHEIX, HpHODPETIIad CNOcODHOCTL K
MONeTy.

Csepxy H ¢ OokoB ronosa o/eTa ronoBHoOl kancynaoi. [To 6okam rono-
Bhl PACTIO;IOKCHB] /1BA CIOKHBIX [i1a3a, MEXLY KOTOPbIMH O0BIYHO HMEIOT-
€A NIPOCTBIC [JIA3KH. Ha ronosc cete napa MJICHHCTLRIX YCHKOE. Ha YCHKAX
HaXOOATCS OCA3aTEAbHbIE H OGOHATENLHEIE PELENITOPLI.

PoT HaXxOZHTCA HA GpPrOMHOH CTOPOHC TONOBBI M OKPYXKEH BUAOUIME-
HCHEEIMH KOHCYHOCTAMH, obpazyroiiiMe poToeoit anmapar. ['perzymmi
POTOBOH aNMNapaT UMEIOT K YKH, TAPAKAHLI, Ky3HEYHKH, ryceHHnbl Haboyek
u T. 1. OH obipazoran kepxHedl ry6oit, sepxHeil 4CMIOCTEI0, HUXHEH HeTio-
CTLHO W HHKHEHR ryBor. K poToBoMYy AINIapaTy OTHOCHTCH A3bIK.

I'pyab 0bpasopaHa TpeMa cerMeHTaMH. K cermeHTam rpyad mpuune-
HAKTCA TPH Napbl XOAWNBHBIX HOT.
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Ha cniuHHO# cTOpOHE BTOPOro M TPETHETO0 CErMEHTOB IPYAH PAcIOio-
MEHBI KPbUIbS — JIBYXCJIOHHbIE CKJIa[IKH IIOKPOBOB Tena. B KpbLIe Ipoxo-
IAT Tpaxed M HepBbl. KX 3aneraHus oOpasyloT YTONLIEHUS —— JKHIKH.
Y yKOB, TApaKaHOB IiepBas Mapa KpbUIbEB IIPEBPAILAETCS B KECTKHE HAJ-
KpbUIbs. Y IBYKPBUIBIX (MyXH, KOMapbl) pa3BHTa TOJBKO IepBas Iapa
KpPBUIBEB, a BTOpas IIPEBpallieHa B )KYXOKalblla — OpraHbl CTaOHIH3aLUH
npy nonere. Cpeny HaCEKOMBIX €CTh [EPBHYHO OECKpBUIBIE BHABI, KOTO-
pbI€ OTHOCSTCS K APEBHHMM, IPHMHUTHBHBIM rpymnmaM. EcTe BTopuyHO Oec-
KpbLIble HACEKOMBIE, YTPAaTUBILHKE KPbUIbsA B CBA3H C 0COOEHHOCTAMH 00-
pasa )KU3HH, HarpuMmep 0J10XH, BILM U T. [1.

Bpromiko cocTouT M3 pasHoro gmciaa cermeHtoB. Ha 6promke koHeu-
HOCTEH HET, HO MOTYT HaXOAWTHCA MX PYIHMEHTHI: IpHQENbKH, LEPKH,
STHLIEKJIAb].

Pot BezmeT B poTOBYI0 IOJIOCTH, B HEE BIAJAIOT NMPOTOKH HECKOIBKHX
nap CIIOHHBIX Kene3. PoToBas monocTh nepexoJuT B INIOTKY, 32 KOTOPOH
pacrionaraeTcs MHILEBOA, HHOrAa pacmupsiommiics B 306. XKemynok
MYCKYJIMCTBIH, KUIIEYHHK 3aKaHYMBAETCA aHycoM. [ledeHH y HaceKOMbIX
HeT.

OpraHsbl BbIAENIEHUS — MAIBITUTHEBBI COCYabl. B BLIICICHHH MPHHH-
MaeT y4acTHe XKHPOBOE Teno. Bunon3MeHeHHbIE y4acTKH )KHPOBOTO Teja y
HEKOTOPBIX HACEKOMBIX ()KYKH-CBETJIAYKH) 00pa3yroT OpraHbl CBEUEHHUS.

HepBHas cucTeMa o6pa3oBaHa I'OJIOBHBIM MO3IOM, OKOJIOITIOTOYHBIM
HEPBHBIM KOJIBLOM M OprolHoii HepBHOH Lenodkoil. Hanbonee pa3BHTHI
HEPBHBIE Y3JIbl PYAHBIX CETMEHTOB, IIOCKO/IBKY OHH HHHEPBUPYIOT HOTH U
KpbUThs. OpraHbl YyBCTB CJIOKHBI M MHOTOOOpDa3HbI, UMEIOTCA OpraHbl
ocsa3aHus, 0OOHAHHUA, BKYCa, 3peHHSA H Y HEKOTOPBIX BUJOB — CIIyXa.

JlbixaHue TONBKO TpaxeWHoe. TpaxeHd HAaYMHAIOTCH MAPHBIMH JAbIXa-
TENBHBIMH OTBEPCTHUSMH. BHYTpH Tesla HAaCEKOMOro TpaxeH BETBATCA U
OIIIETAalOT BHYTPEHHHE OpraHbl.

KpoBeHocHas cucTeMa pa3suta oTHocHTesapHO cinabo. Cepaue TpyOya-
TOE M PAcIOIOKEHO HA CIHHHOMN CTOpPOHE OprolKa.

HacexoMble pa3fenbHONONDI, BHIpaXKeH MONOBOH AuMopdusM. Iloso-
BbI€ )KeJIe3bl MMapHble, HaxoaaTcs B Opromke. OIUIOJOTBOPEHHE BHYTPEH-
Hee.

PazpuTHE NpPUMHTHUBHBIX HACEKOMBIX NpoTekaeT Oe3 MeTamopdosa.
Y BBICOKOOPTaHM30BAHHBIX HACEKOMBIX — pPa3BUTHE C METaMOp(Ho30oM
(uu ¢ npeBpalleHHeM). B nocneaHeM ciydae pa3sBHTHE MOXKET OBITh C He-
MOTHBIM TIPEBPALICHHEM H C MOJHBIM NPEBPALIEHUEM.
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IIpH pasBHTHH ¢ HENOMHLIM MPEBPallCHHEM OPTaHH3M MPOXOIUT che-
AYIOlNIME CTAJHH: AHIO — NMHYHHKA — B3pocnoe Hacekomoe. JImurHka,
BBUTYIIMBIIAACS M3 AHlA, HMEET CXOOCTBO CO B3POCHBIM HACEKOMBIM 10
pAdy BaKHeHIUMX NPU3HAKOB. JIMUMHKH # B3pOCIBIE HACEKOMBIE HMEKT
OBNMI MNAH CTPOSHHA TENA, ONHH H TOT JK€ THII POTOBOTD AInapara, a
CNIEACBATENLHO, CXOIHBIHA ClIEXTP MUTAHUA, OORIMHO OOUTAIOT B TEX JKE yC-
JNOBHAX BHEWHEH cpefpl. OTNHMAKTCA THYHHKH OT B3POCIBIX HACEKOMBIX
HeNOPa3BHTHEM KpBUIBEB, HEMIOJIHBIM YHCIIOM CerMEHTOB Bprolllka, OTCYT-
CTBHEM BTOPHYHBIX NONOBRIX NPH3HAKOB. C HEMONHBIM TIPEBPALICHUEM
PAa3BUBAKOTCH HACEKOMbIe OTPAmOB IIpamoxpeutkle (KysHeuHkH), Tapaka-
HbI, TTomyxecTKOKPhLABIE (KTOMH ), PABHOKpLUTHIE (TJIH), BIIH H T. 1. ¥ Ha-
CEKOMLIX ¢ MOIHLIM NPEBPANIEHUEM PAIBUTHE NPOTEKAET MO CISAYIOLIEH
cxemMe: gHo — NMHYMHKA — KYKOJIKA — B3pOC/Ioe HacekoMoe. JIMIHHKH
TIPHHUHIHAIBHO OTIMYAOTCA OT B3POCIBIX HACEKOMEIX 10 0BIIeMy NIaHy
CTPOEHHA TENd, KAK NMPaBHIQ, MMEHT HHOH TMI OPraHW3anvM pPoToBOrO
anmnaparta 1 HHOH CHeXTP NMUTAHMA, OOMTAIOT B pasHBIX cpejax (HampuMep,
KOMap H ero BoaHasx nuvHHKa). JInuuHKa nocne Mocjientied JTHHbBKY nepe-
XOOHT B COCTOAHHE MOKOA — OKYKJIHBAaeTCA. C NONHBEIM NPEBPALLSHHEM
Pa3BHBAKOTCA OTPAAbl HacekombiX: JKeCTKOKpbIABE, Yelryekphinkie,
Tepenoraarokpeuteie, Apyxpoiabie, broxu u T. .

OTpaALI HACEKOMBIX € IIOJIHBIM NPEBPAIIEHHEM:
HKecTrokpsiabie, Yemyekpoiinie, JIBykpeiibie,
IMepenoHYATOKPELILIE

OnHHM U3 MHOPOUHCIEHHBIX NpeacTaBuTencH orpasa HKecTkokpui-
JIbI€ ABJIAETCH MAUCKUT HCYK.

Ionopa kyxa NONYNOOBHXHO COeAHHEHA ¢ Ipynbio. Ha roenoee Haxo-
AgTc napa paceToqHBIX [71a3 M 1apa [MIACTHHYATHIX YCHKOB — OPraHoB
oOOHAHMA. POTOROH ANNAPAT (PHI3YILESTC THIA, XYKH NUTAKTCA MONIOARI-
MH JINCTHKaMH JAeperkeB. Ko BTOpOMY W TpeTheMy CErMeHTaM IpyAH NpH-
KpEILUIEHE Kpelibd. [IepBas Napa KpeUIBEB KECTKaA, ¢ MPOAOIBHBIMH AHN-
KaMH, HalblRaeTcd HaAKpLUILAMH. BTopas napa KpelTeeB — TOHKHE,
MepenoHyaThHIE.

C OprolIHOH CTOPOHBI K KajkA0OMY CETMEHTY IPYAH IIPHWICHASTCA Napa
Hor feraTeBHOTO THIIA.

BpicHIKO COCTOMT M3 BOCBMM YNECHHKOB M HENONBIKHO COSAMHEHO C
pyaBlo.
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IMumepapHTeIbHAA CHCTEMA COCTOMT H3 PTa, TNOTKH, IHMILEBOIA, KO-
TOPBIA paciiHpgeTcs B 300, MYCKY/JIHCTOTO XKemyIKa B KHINeYHHKA. B ku-
IHEYHHK BN&NalT MalbIHFHEBE COCYIABl — OPraHel BhUIENEHHA. BHyT-
PEHHHE OPraHel KYKA CO CIHHHON CTOPOHBL MOKPHITEL 0c000H TKAHBID —
KUPOBBIM TEIOM.

Tlo fokaM Tea Ha ABYX TMOCTEIHMX CETMEHTAX IpyAau H Ha Opromke
PACIIQIArAlOTCH ALIXATENBHEIE OTREPCTHA — JBIXATbla. Jpixansua Beayr
B Tpaxed. KoneGanuamu Opiolika XyK COBEPINAET ABIXATENRHEIE JBHXE-
HHA.

KpoeeHocHan cHCTeMa yCTpOeHA OUeHE TPOCTO! HAa CIIMHHOH CTOpOHE
GpIoliKa HAXOOHTCA TPYDYATOE MHOTOKAMEPHOE CEPALE, 3AMKHYTOE C3aMH.
B cepauie pacnonoKeHbl KIANIAHLL, KOTOPBIE NO3BOJIAKT KPOBH TEYb TOMb-
KO B ONHOM HAOPaBRIEHUU — OT 3aXHET0 KCHIA K NEPEAHEMY, OT KOTOPOTo
OTXOJHT KPOBEHOCHBIH COCYIL.

HepeHan cHETEMA THITMYHOTO CTPOEHRAI.

CaMkH MaliCKOTO JXyKa KpynHee camioB. CaMKa OTKIAOBIBAET AHLA B
AOYBY, NOCNE YETO NorHdaeT.

JhiuuHKH, BBINEAIIHE H3 Fillla, OGHTAIOT B UOACTHIKE H [IHTAKOTCA Ne-
perHoeM. IUMYIOT TUUHHKH THy0oKO B 3eMMe, a CIeaywonlcH BecHO noa-
HAMAIOTCA K TIOBEPXHOCTH W HAYHHAIOT TMTATHCA KOpHAMH Tpas. [locne
BTOpOil IUMOBKH B [10YB€ JHYWHKH HAYHHAIOT N0CHATh KOPHH KYCTapHH-
KOB H JepeBLeB, T€M CAMBIM HAHOCAT BPER, BBI3BIBAA THOENbL MOJOIBIX
PACTEHHIA.

Jlnuunky Hensle ¢ MATKHMH okpoBaMH. [onoBa ofeTa INIOTHOR TeM-
HOH TOJIOBHO# Kancynoi. Ha rpyaHRIx cerMeHTax paciioylosKeHs! TPH Napel
4IeHHCTRIX KoHeuHocTeH. [To Gokam Tena HaxodATCA ObIXaIBLA.

Ilocne deTBepTOi 3MMOBKH NHYMHKA OKYIIMBAETCS B nouse. OceHplo
W3 KYKOIKH BEIXOJHT B3POCHBIH KYK, KOTOPEIA 3UMYET B 3EMAE H NOJHH-
MacTcA Ha ROBEPXHOCTE TONBKO BECHOH CIEAYIOIICIO roga.

JApPYTHMU NPEACTABHTENAMH HACEKOMBIX C TNOMHEM [peRpallcHHEM
apnawres Habouxy (otpap Henryekprinnie, niy bafiouiar).

Y Gadouex ARe Mapbl NEPENOHYATHIX KPBUTEEB MOKPLITH YelIyHKaMH.
HpeT, cTpykTypa M paiMelleHHe uelllyeK OTpeaessioT pasHoobpasie ok-
packd W PHCYHKOR KpeUEER. PoTomoi anmapatr — cocymero tunma. Om
HMEET BHJ CBEPHYTOro B cndpass xobotka. C noMomeko xoboTka Hadomxu
BhICACHIBAIOT HEKTAP.

JuuzkH abouek — ryceHHUnt. ['yCeHHLBI HMEIOT 4epBeohpasHyIo
dopmy Tena, roiopa NOKPHITa IOTHOH Kanicy/loH, poTOBOH annapat rpsl-
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IYILETe THNA, T34 MPOCThie, TPH cerMeHTa IpyAH HECYT NO flape WIEHH-
CTBIX KOHEUHOCTEH ¢ KOTOTKaMH. BpIOMIKO TAKKE CErMEUTHPOBAHO W HMe-
€T BBIPOCTHI € KPIOUBAMH — JIOXKHBIE HOKKH, HX NAThL nap. [Turarotcsa ry-
CEHHLIbI paCTEHHAMH.

K fabouram oTHOCUTCA Kanycmuaa feasnia. babouKH NMTAKOTCA HEK-
TapoM. OHM OTWIAIBIBAIOT AHLIA HA HIDKHICK CTOPOHY JIMCTHEB KAMyCTHL
3a BereTAUMOHHBIH MEPHOA Pa3BHBARTCA 2—-3 NOKOJIEHHA KailyCTHORA Oc-
asHkn. I'yceHHub xanyerHoit DENSHKM IHTAKOTCA JHCTBAMH KanycTbl H
APYTHX PACTEHHI W3 cemeiicTBa KpecToUBeTHEIX,

Tymoeguiii wieakonpad — 310 ofoMaliHenHble 5a0OYKH, yTPaTHBUIHE
CNOCOBHOCTL K NONETY, B AMKOH NpHpoae He BeTpewarored. CaMKH TyTO-
BOFC LICNKONIpANa OTKIANBIRAKT 10 700 suu, T'yceHHNEbl, KOTOPLIE BEIXO-
JAT W3 SUI, NMHTAKTCA JUCTBAMHM TYTOBOTO IEpeBa, HNTH LIS/IKOBHLUEL
CIOHHBIE KEMe3bl FYCeHHL-WENKOUPALOB (PeodPa3oRaHk] B NPAIHILHLIC,
WIIH HIENKOOTIETHTENbHBIE. B Kene3ax BelpabaTeIBACICA CCKPCT, KOTOPRIH
3ACTBIBACT HAa BO3AYXE M NPEBpAllacTesd B QIETKOBYIO HMTL. B3pocnas ry-
CEHHILIa HaYWHaeT 0OMATHIBATh Cebd 3TOA HUTBKY, HOPMHPYS KOKOH. BHyT-
PH KOKOHA TyceHWIa okykiusaercd. Kyxolok jaMapHBarOT ropa4HM mna-
POM M Ha CLELUMANBHBLIX MAIIMHAX pasMaTBlBAlOT HHTE KOKOHA, KOTOpas
MO¥eT A0CTUrATh TMHEL 1000 MeTpos.

K HaceKOMBIM C IOJIHBIM DNPEBPAlE€HHEM OTHOCHTCA TAKKE OTpAL
JIBYKpBIIBIE (MYXH, KOMAPB], CIICITHH, OBO/IBl, MOLIKH, MOKPELEL M Ip.).

VY npeactaBnrencit otpana JIByKpeblE pasBUTa TOJIBKO TIEpBasd fapa
nepelioHYaThiX Kpulnbes. Bropas napa npeoGpa3zosana B xysokansua. I'o-
noBa moJBiXHaA. PoTopoid ammapar TMkymMR (MYXH) HIH  KOJHOLLE-
cocyiuuil (komape!). Ycuku pasvod gopyel. JIHuuakd y ABykpeLibix Ge-
nbie, Gearonoesle, Ge3HOCHE € 4IEHHCTRIM TeloM. JIMIMHKH ofnamaror
BHEKHIIEYHEIM NMUILEBAPEHHeM, 0OUTAIOT B FHHIONIHX OPraHMHCCKMX OC-
TATKaX, €CTh NOAKOKHBIE mapasnTel. Kykonku uny nernoapmxnbie (y MyX),
HJIH NOJBUKHBIC (Y KOMapOB).

Kosmamnas svyxa obutagr 8 xunuile denoseka. Ha ronose naxoaares
mapa MeTHHKOBWIHBIX KOPOTKHX YCHKOR M MApa CIOKHBIX Ia3. Oprabel
BKYCH Y MYXH HAXOOATCH Ha HOrax. Porosol annapar jmokywero tina. ¥
B3pPOCABIX MYX, TAK € KaK Y THIMHOK. HabIHIaeTcs BHEKMMIEYHOE MH-
imesapeHue, JIMMMHKM MyX — onapeiiuyd — O0HTalT B BRIrpedHEIX AMAax,
yOOpHBIX, 1OMOWKAX M T. A., [JIE CKalJMBAIOTCA THHIOIIHE OPraHHYECKHE
octarkn. OKYKIHBAOTCA JHYHHKN B 3emne. Kyko/ka HeMoABHHa M Ha-
3BIBACTCA TYTIApHH.
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Myx#H nepeHoCAT Bo30yauTeneil OnacHbIX 3aboeBaHUi — OpIOIIHOTO
TH(]a, TN3CHTEPUH, TYJIIPEMHUH U T. [., a TAKXKE Aila acCKapHl.

06006l BHELIIHE TMOX0XH Ha 6OJbIIYI0 YepHYI0 MyXy. OOUTaioT 0BOJIEI
TaM, TAE €CTh KOMBITHBIC XMBOTHBIE. B3pocible 0BOABI HE MUTAIOTCA: Y
HHX HeE Pa3BHUTHI POTOBbIC OPraHbl M MHIIEBapUTeNbHas cicTeMa. OHM XH-
BYT U Pa3MHOXAIOTCS 33 CYET IMUTATENbHBIX BEIIECTB, HAKOIUICHHBIX JIU-
yuHkoi. [locne BbIXOJa M3 KYKOJKH B3POCIBIE OBOABI CIIAPMBANOTCA H
CaMK# OTKJIA[BIBAIOT LA HA MIEPCTh KUBOTHBIX (KOXHbIE OBOJBI) HJIH B
HO3/IpY, POT, IJ1a3a )KUBOTHBIX U 4eN0BeKa ([IOJIOCTHBIE OBOABI). JINUMHKH
KOXHBIX OBOJIOB BBIXOAAT U3 sfiilja U BOYpaBIMBAIOTCS MO KOXY YHBOT-
HbIX. JIMYMHKM aKTHBHO MHMTArOTCA M pacTyT. Ha MecTe MPOHMKHOBEHHS
JUYHHKM oOpa3yercs Oyropok ¢ s3BoH. BeCHOHM JIMUMHKH BHIBAIMBAKOTCS
U3 SA3BBl M OKYKJIMBAIOTCH B 3emiie. M3 KYKOJIKH BHIXOAMT B3pOC/IOE Hace-
KOMoe.

OBOIBI HAHOCAT CYIICCTBEHHBIH yiiep0 >XMBOTHOBOJCTBY: CHHMIKAIOT
NPOAYKTHBHOCTD JKHBOTHBIX (YIOH MOJIOKA, NPUBECHI MCa), MOPTAT ILKY-
PBI — Ha MECTe 5A3Bbl OCTAaETCs [IOBPEXKICHHAsA KOXKa.

OnmHMM U3 BaXHEHIINX OTPSAI0B HACEKOMBIX C ITOJIHBIM MPEBPAILEHH-
eM sBisiercs otpsa IlepenoHuyaTokpblible (I4ensl, OCH, IIMENIH, Mypa-
BbU, HAE3AHUKHU U Op.).

Y IlepenoHYaToKphUIbIX 00€ Napel KPhLIBEB IPO3pPa4HbIe ¢ HEMHOrO-
YHUCIEHHBIMH JKWJIKaMH, BTOpas Mapa KpbUIbEB MEHbIlE NepBoid. 'onosa
NOJABH)XKHAsA, HAa HeHl pachoJsiaraercs napa yCUKOB PasMyHOH (OpMBI U po-
TOBOH amnmapaT IpbI3YIIEro, Iphi3yIle-THXKYIIEro, JaKawIlero U Ip. TH-
MoB. Y caMOK MHOTHX BHIOB Ha KOHLE OpIolIka UMeeTcs siueKia, KoTo-
PblH y KaIALIMX HACEKOMBIX IIpeoOpa3yeTcs B XKao.

MeoonocHeie nuenvt KuByT ceMbsiMU 1o 40—70 Thic. ocobeil B yabsax
WIN AyNnax JEpeBbeB. B ceMbe HaxXOJMTCS OfHA CaMKa — MaTKa, He-
CKOJIBKO COTEH CaMLIOB — TPYTHEIA, a BCE OCTANBHbIE ABJIAIOTCH paboOyHMU
nuenamMu. MaTka exxenHeBHo otkiaisiBaeT 50 1000 suu. TpytHn — ran-
JIOUAHBIE CaMIibl, OILIOAOTBOPSIOT MatKy. Pabouue muensl — 3T0 Heno-
Pa3BHUTBIE CAMKH, HECIIOCOOHBIE pasMHOXaThes. MX stiiexkian npespaila-
eTcs B )Kajlo, CBS3aHHOE C IapOi SJOBUTHIX JKEJIE3, PaclOIOKEHHBIX B
Opromike. PoToBbie opraHbl pabo4Mx MYEN IPBI3YLIE-TMKYIINE, C UX TO0-
MOILBIO OHH CTPOST COTHI, CIIM3BIBAIOT U cOCYT Hektap. Hekrtap cobupaer-
¢ B 300MK, re mpeBpailacTcs B Meld. MeaoM muelsisl MMTAaKTCs M BbI-
KapMIIMBAaIOT JTHMYMHOK. MeJ myesnsl OTPHITMBAIOT B syekiky coT. Ha Tene
Myenbl HAXOAATCs MHOTrOYMCIeHHble Bonock. Korza muena nepeneraer ¢
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UBETKa Ha UBETOK, HA BOJOCKH ocelaeT Mbuiblia. Hacexomoe cummaer
NBUIBLLY ¢ BOIIOCKOB, H OHA CKAIIMBAETCH B CIENHANEHEIX YITTyOneHHAX Ha
NOCICAHEH ape HOT — KOPIHHOUYKAX. 3ATEM MYensl CTPAXHBAIOT NBUIBIY
B COTRI H 3aMHBAIOT MENOM, o0pasyeTcs Iepra — XOpM I JIHYHHOK,
Ha yeTeipex mocnemumx cerMeHtax OpOIIKa pacnonardlorcs BOCKOBHIE
smeneisl. BOCK BhUENAETCA HA MOBEPXHOCTD TEAA KABOTHOTO H 33CTHIBACT
B BHJE TOHKMX TUIACTHHO4YEK. [ldena 4emocTAMH OTKYCHIBAST H NEpexe-
BRIBAET JTH IMIACTHHOYKH H CTPOHT M3 HMX COTHI.

Becnoli MaTka HauMHAET OTKIANBBATE [10 OKHOMY CILTOAOTBOPEHHOMY
AHLY B kakAyie AdeHKy coT. M7 siiua BELTYIULIKOTCA YEpBEeoOpaIHbIE NH-
YHHKH, KOTOpBIX pabouHe MUENE! NCPBBIC NMSTh AHCH KOPMAT MATOYHBIM
MOMQUKOM, @ 3aTeM — Heproil, MaTtovynoe monouko ofpasyior ocobme
MENe3bl, HAXOMAIUMECA Ha BePXHHX 4YemocTAX Myel. BHyTpd Aueliku cor
NMHYMHKH CTPOAT KOKOH H OKYKIHBAKOTCA. Yepes OB HEASAM M3 KyKONKM
BBUIETACT MOJIOAAA pabouaa nyena. B Oonee kpyuHble aueiikd MaTka oT1-
KNaJblBaeT HEOIUIOAOTBOPEHHBIE AHLIA — H3 HHX DPa3BHBAKOTCA TPYTHH.
B caMBIX KpYNHBIX MicHKax pasBHBAOTCA MATKH, KOTOPHIX MUENbl BCe
BPEMSA PA3BHTHA KOPMAT MaTOYHbIM MOJOYKOM.

Iepen BLUTYIUIEHHEM MOMOIOH MATKH CTApas MATKa ¢ 4acTeio pado-
THX MUe NOKMIAeT yieH, IPCHCXOMUT POSHHE, HIH JETISHHE CEMEH.

Monozgas MaTka 4Yepes HEKOTOPOS BPEMA BEUICTAET H3 YJIbR BMECTE ¢
caMuaMu-TpyTHAMH. [locne cniapuBaHWA OHa BO3BpaIlaeTcA B yNeH H Ha-
YHHAET OTKNALBATE FHIla.

Y n4en oueHs ciaoxHoe noesegenHe. OHo GazUpyeTcd HA HHCTHHKTaxX.
HHCTHHKT mpencTaBiier coOOH MPOABICHUC MHOTHX 1I0CICACBATCARHEIX
pednexcos. MHCTHHKTHRHEIMH ABILTOTCA CBOCOOpasHbl «TaHeu» e,
CTPOMTENECTBO COT, KOPMICHHE M YXOA 34 JIHYHHKAMH, MOJAFOTORKA YIBA K
JHMC H T, O,

TonesHas AEATENBHOCTE MYEN 3AKAKMACTCA B TOM, YTO OHH CIHIBUIAIOT
UBeTKOBHE pacTeHud. [ldenmnHpli Mea — UEHHBIH [HWEBOH NpPOAYKT.
B Mepmune McMonb3yOT MAaTOYHOE MOJIOHUKO, MUENHHMBIH Kieil (mporo-
JIHC) H MYEeNHHbIH 4. [T4emHHBIA BOCK HCMONBIYCTCA B PANIHYHEIX OTpac-
AAX NPOMBHILIEHHOCTH — 3EKTPOTEXHHYeCKoH, XHMHYECKOH H T. 1.

Mypasuu — 00IIeCTBEHHBIE HACEKOMBIE, TaK K€ KaK H [TYENB], XHBYT
ceMbAMH. CeMbR oOpasyeTcs U3 HECKONBKHMX ThICHM ocobeli M obuTacT B
THE3e - MyPaBEHHHKE, B CEMBIO BXOAAT Deckpoutuie paboune ocobu (He-
NOPAIBUTEIC CAMKM), KPLUTATHIC CaMIIbl (KOTOPHIC HHBYT HEXONTO — M0-
crie CllApUBaHMA OHH NOrubaloT) M KPBLIATHIC CAMKY — OCHOBATENLHHLLL.
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Y MHOTHX BHOOB MYPaBbeB HMESTCA pasdelicHHE Tpylda Mexay pabo-
YUMH OCOOAMH -— HMMEIOTCA MYPaBBU-CONJATHEl, MYPaBbH-(hYPaKHpEL
MYPaBbH, YXQKHBAOIINE 33 JINUHAKAMY, H T. . 3UMYIOT MypaBbH B NOJ-
3CMHOM 4aCTH MypaBefiHHKa, Tie MOJIEPKHBAETCA NOCTOAHHAA TeMIepa-
Typa.

BecHol caMka-OCHOBRTE/IBHHIIA HAYHHACT OTKNAAKBATE AHLA, U3 KO-
TOPBIX BEIXOJAT Oenble depBeobpastble THIMHKH. JIHYMHKH OKYKIIHBAIOT-
¢1, 1 H3 KYKOJIOK 0Dpa3yioTca ROBBEIE paboiHe MypaBLH.

MypaBeH HIpalOT BAKHYH PONL B Npoucccax nousooOpazoBaHus:
CBOMMH XOJaMH OHH PBIXJIAT MOYBY, CMIOCOOCTBYIOT ¢ BEHTHIIALHH H YB-
NaskHeHWo, 0foraiaoT NOYRY ReperHoeM. MYDAaBpH MHTAKTCA HACSKO-
MLIMH, YHRUTOXaA OTPOMHOE KOJIMUECTBO BpeJUTeNeH pacTeHHH,

Haezduuxy — 310 nepenoHYATOKPBUIBIE HACEKOMBIE, TUUHHKH KOTO-
PRIX IAPASHTHPYIOT B TENE APYIUX HACEKOMBLIX HNH Rnaykoo0pasHbiX. Cam-
Ka Hae3[IHHKA [IPH NOMOIIH JNHHHOIO SHIeKNana OTKNANbIBACT HlA B TC~
110 xepTebl. M3 U1 BEIXONAT NTMYHHKH. 3aTeM JIMUMHKH BEIXOIAT M3 TEna
HACEKOMOT0, KOTOPOE [IPH 3TOM HOrH0aeT.

HacekoMBble ¢ HEMOJIHLIM MPEBPAICHHEM:
otpan IpaMoxprisie. [lepefieTHas capanda — ONAaCHBIH
BpEAHTENE CEILCKOT0 X03AHCTRA

Y npeacrasntenei [1pAMOKPRUIBIX KPBUIRS MEPBOH [IAPEI HPEEPALLECHBI
B Y3KHe HAJKPELIBA. BTopas napa kpeilbeh — IIHMPOKUE, TOHKHE NEpe-
noHyaTele. POTORON ammapat rpeisyniero Tuma. TpeTkd Nnapa XOAMIBHBIX
HOr — TIPBITATENLHOTO THIIA.

llepeaemuan capanya OBMTACT B 32pOCIAX TPOCTHHKA ¥ BOJOEMOB.
Omna 3acenseT HHxmHee TeucHue pek KyGanM, Jlona, Tepeka, Ypana u ap.
B koHUe JIeTa CaMKH capaHyH SieKNaloM pOlT B NOYBE AMKY, KyaAa
OTEJIAIBIBAOT MAKETHK KA — KyOblmky. BecHOH W3 sAHL BBIXOAAT Oec-
Kpblable NHYHHKH. JIMUMHKH coBHpalTCa B €TaW M INEpPEMELIAKTCA
B MoMcKax NHIA. CapaHya THTaeTca pasHLIMH BHIAMM PAcTEHHH, ITOAHO-
CTBIQ YHHUTOXKAN €CTECTBEHHBIE OMOLUEHO3B H CEIBCROXO3ANCTREHHBIE [I0-
canxu. Uepez HeckONbKO NHHEK THYWMHKHM NMPEBPAIITCA BO B3POCTBIX
KPBLIATHIX HaceKoMbIX. Kpeinatas capaHya, Takoke Kak H ¢¢ NMHYHHKH, 06-
pasyeT CTaH, NEPeNeTacT Ha 3HAUHTENBHBIE PACCTOAHHMA M YHHUTOXAET
PAcTHTENBHBIA NOKpOB. bophda ¢ capaHyol BEAETCH C MIOMOLIBIO XHMHYE-
CKHUX MCTOOOB.
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3ananud

BriGepuTe 01HH NpaBUJILHBIH OTBeT.

HacexoMsle npeacTasiisiior coboit

1) Tun 3) otpsan

2) wiacc 4) ceMeiicTBO

Kpbuibs y HacekoOMbIX HaXoATCs Ha

1) mnepenHerpyaM U cpegHerpyAH 3) TONBKO Ha NMEPEAHETPYIH
2) CpeaHerpyau U 3agHerpyad 4) TOJBKO Ha 3aJHETPYIaH
Ha ronose MaHckoro >xyka uMeeTcs

1) nBe napsl 4WIEHUCTBIX YCUKOB

2) mapa npocThIX a3

3) poTOBOH ammapar IrpbI3yIlero THIa

4) oTBepcTHE BBLICTUTEIBHON CHCTEMBI Y OCHOBAHHS YCHKOB

HacekoMsle HHUKOTIa HE OBIBAIOT

1) IEeCTUKPBIIBIMH 3) IABYKpPBUIBIMH
2) YeThIPEXKPBUIBIMH 4) OecKpbUIbIMH

Kucnopon k TkaHAM HaCEKOMBIX NOCTYNaeT 3a cueT quddy3un yepes

1) cTeHKH KanmwUIspoB

2) cTeHkH Tpaxel

3) CTEHKH JIErOYHBIX MEIIKOB

4) cHauana NOCTYIAET B TpaXey, a 3aTeM B KalUJLISPhI

Cepaie MalCKOTro )XyKka IpeACTaBnseT coboi

1) TtpybKky, nexanulyio Ha CHHHHOH CTOPOHE GproLLIKa

2) MeloyYeK, JeKaUH Ha CIHHHONH CTOPOHE Ipyau

3) obpa3oBaHHe, HMEIOLIEE OHO MPEACEPAHE H OJHH JKENyI04YeK
4) KpymHbIE COCYBI, PACIIONIOKEHHBIE BOKPYT MHILIEBOIA

BbIlICIIPITeJILHa}I CHCTEMA MaHCKOTO KyKa IpeACTaBjICHA

1) napHBIMH MOYKaMH

2) 3elEHBIMH XXeNne3aMu

3) ManBNHrHEBBIMH COCYAAMH

4) BOPOHKaMH, OTKPBIBAIOLIMMHUCS B II0JOCTH Tea

Pa3BuTHE MaiiCKOTO XyKa IPOUCXOIUT B TEYEHHE

1) omHoro roga 3) Tpex ner
2) nByx net 4) Oomnee Tpex aeT



10.

11,

12.

13.

14.

15,

16.

17.

K HACEKOMBIM € HEMO.iHLIM LIPEBPALLECHHEM OTHOCHTCA

1) 6noxn 3) knomnw

2) ocu 4) nae3THHKH

K HACeKOMBIM ¢ NOMI{LIM MPEBPAatiieHHEM He OTHOCUTCA

1) HemapHbIi WenkoUpRg 3) KoRopaacKHH XKyK
2) [OOMOBas Myxa 4 s

Porogsle opraisl paGoueil nyensl Mo THNY CTPOSHHA OTHOCATCA K
1} rpBI3yLIHM 3) rpeBI3YLUC-THAYIIHM

2) EHKYWHM 4) TIpLI3YLIE-COCYLLIHM
)Ky}m-xa.ﬂbua ¥ ABYKDBUIBIX HaCCKOMB]X — 310

1) cneunaiIbHBie NPUAATKY HA 330HHX KOHEUHOCTAX

2) BWIOH3IMEHEHHBIC 3AJHHE KPhUIbA

3) cneuHaIHU3HpPOBaHHEIE POTOBLIE OPTALlLI

4) nNpHAATKH Ha OpIOILIKE

A3UaTCKas capaH4a OTHOCHTCA K 0TpAdy

1) TonyxecTKOKpBUILIE 3) I[lIpamoxpriible
2} JKecCTKOKpLLUILIE 4) PaBHOKpBHINBIE

UYncno JKIEMIUAPOR HACCKOMBIX, MKHBYLUHX OJHOBPCMEHHOQ HA

3emu €, COCTaBJIET

D 10° 3) 107

2) 10° 4y 10"

IpocTele rnasa y

|y nayka-kpecToBMKa 3) wmaiickoro xyka
2) pedHoro paka 4} a3daTCKOM capaH4H

BribepHTe TpH NPpABH.ILHBIX OTBETA.

PoTORON annapat rpei3yIlero THNA y

1) Ooxbel KOpORKN 4) myxa-oneus
2) MeaoHOCHOH Imiepl 5) KyWeTHUbE
3) mnouenyitHoro knona f) NOMOBOA MyXH

K HaceKOMBIM ¢ NONHbIM NpEeRpanieHHEM OTHOCATCA

1} &I01BI 4) KYKH
2) MypaBbH 5) Xy3HedukH
3) oabouku 0) CBepPUKH
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18. K IlepenoH4atoKphibiM OTHOCATCS

1) mae3nHHKH 4) TepMHTHI
2) menKonpaasl 5) Kaomsl
3) situeensl 6) cTpeKo3sl

19. Myxu 1 xomaph
1} oTHOCATCA K OAHOMY OTPARY HACEKOMBIX
2) pa3BHBAIOTCH ¢ HENOAHBIM TPEBPALIEHHEM
3) pa3BHBAIOTCH C NIOJIHEIM [IPERPALICHHEM
4) HMEIOT 0AHHAKOBLIE [10 THITY POTOBLIE OPraHkl
5) HMEIOT TONLKO OAHY Napy KPLIILER
6) HMEHT XeCTKHE HANKpPEUILA

20. DBuaonapaiuTamH ABNAIOTCA

1) neifiManng 4) Omoxn
2) Kietn 5) TpHOAHOCOMBI
3) Buin 6) relLMHHTEI

21. ¥eTaHOBHTE COOTBETCTRHE MENAY HACCKOMLIM H OTPSAOM, K KO-
TOpOMY OHO OTHOCHTCH.

Hacexomoe OTpaa
1) oeoasl A) UYenryekpslible
2) silueens B} IlepenoHuaTOKpBUIEIE
3) cnennHu B) HeyxpeLisie
4) KoMapsl
5) MypaBbH
6) WIeIKOIpAILL

Kao4uH K 3agaHHAM

Nt Bonpoca 112|345 6 7 8 9 10
oTBeT 223 (|1]2 1 3 4 3 4
Negonpoea |11 |12 [ 13 |14 [ 15| 16 17 18 19 | 220
oTBeT 302341 [145]234134|1.3,5(234
3anaunue 21
1 2 3 4 5 6
B b B B b A

176



Tun Xopaosbie

O6uias xapaxTepHceTnka tHna. Kaacc Donoboxopaosnie.
JlanneTHHUK: cpena oGHTAHHA, BHELIHEE CTPOEHRE
M 0CO0EHHOCTH BHYTPeHHEH OPraHn3alHn

Bce xopmoBeie HMEHOT BHYTPEHHUE CKENET, OCHOBHBIM OCEBLIM 3Me-
MEHTOM KOTCPOre ABsercA Xopad. XOpPAas BOIHHUKAET M3 IHTOAEPMBL H
MpeacTapadeT coboil YIpYTHil Tax, NPeIoTBPAIAIIUMA YKOPOYEHHE TENa
0pn coxpaweHnH MeiWL. CHapyH XOpPAY OJEBAET COEJHHHTENBHOTKAH-
Has obonouka. Xopda CIyKMT 14 ONOPHl MYCKYJIATYPH H YYacTBYeT B
ABIKEHHH JKHBOTHOTO. B TeueHne Beeil sKU3HH XOpaa COXPaHASTCA TONBKO
¥ HU3WHX NPEJCTABHTENEH THna. ¥ HOZBOHOMHBIX XKHBOTHEIX XOpAA LpU-
CYTCTBYET B IMOPHOHANBHOM PAasBUTHH, 8 3ATEM 3AMELLAECTCA HO3BOHOY-
HUKOM. [103BOHOUHHK BEITIOMHAET T e QYHKIHH, UTO M XOpia.

IenTpanbHas HepBHAS CHCTEM3 XOPAOBLIX HMMeeT TpyDuaroe crpoe-
une. HepBHaa TpyOka (cimuHOH M03r) 00pasoBana w3 IKTOACPMBI M pac-
FIONIOMEHA HAA XOPAOH,

Iepennuii oTaen kuuievHoR TpyOKH (TMOTKA) ¥ XOPAOBRIX IIpCpE3aH
xabepHeIMH WeaAMH, JKabepHble MEMH COSTUHAIOT IOTOMHYIO NONOCTE ¢
BHelHe# cpenoit. Uepes xalepnple LIeNH OCYINECTRILETCA ra3000MeH H
NHTanKe (QGHIBTPALHA). ¥ BOJHBIX NO3BOHOYHBIX (PeIOB) B KaOepHRIX
wenax GopMHpVIOTCa Kabpel — OpPraHbl BOIHOTO ALIXZHKA. Y HAZEMHEIX
MO3IBCHOYHEIX KalepHhle 1IN NpUCYTCTBYIOT TONBKO Y IMOPHOHOB HA
HaYalbHBIX FTalaxX HHAMBHAYANLHOTO Pa3BHTHA.

Bce NpeAcTABHTENN THNA XOPAOBHIX JEMOHCTPHPYIOT obumit Iwax
cTpoenns Tena. Ham XOPAOH pacionaracTCs HepBHas TpyOKa, & mox Xop-
A0ii — KumeyHHK. POT OTKPLIBAETCA HA MEPEIHEM KOHUE TEId, 8 AHANb-
HOE OTBEPCTHE — MEPe] OCHOBAHHEM XBOCTA.

B OplotrHoit yacTH Tena, noA XOpAOH M Hall MHIIEBAPHTENIRHON TpyO-
KOH, HAXOAWTCA Cephile, H3 KOTOPOTO KPOBh JBHKETCA B [EPEIHEM Ha-
[IPaB/IEHHH.

XopaoBble — IBYCTOPOHHECHMMETPHYHBIE BTOPHYHOPOTBIE JKHBOT-
HBIE C BTOPHYHOH NOJOCTHI) Tena.

[IpencTaBuTeneM THNA SBIAETCHA JaHHEMHuK, KOTOPLIA OTHOCHTCA
K Knaccy I'onosoxoepaopbie, JlaHneTHHRM o0MTAIOT HA AHE MOpel TpomH-
YeCKHX W YMEPEHHBIX IUHpOT Ha riybnHe mo 20 MeTpoB, 3apbIBIIHCE B
IPYHT, BBICTARJIAA HAPYXKY MEPEHHI KOHEU TeNa. Y JaHUETHUKA OBAIbHAS
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¢dopma Tena, CyKHMBAKOLIAACA K XBOCTY. TeJI0 JaHLETHHKA NMOKPLITO KyTH-
KyJOH, KOTOpYIO BbIAENAET OJHOCIOWHBI IOKPOBHBIM JMHTEIHM.
Ha criuHHOM CTOpOHE Tena W XBOCTE HaXOMUTCS KOXKHas CKjlajKa — IUIaB-
HuK. Ha nepensem koHie Tena pacmonoxeH pot, okpyxeHHblH 10-20 na-
pamu Luymnaneil.

Bnone Tena oT roJIoBHOro A0 XBOCTOBOI'O KOHILIA TSHETCA Xopaa. Xop-
Ja oJeTa COeIMHHUTENbHOH TKaHbIO, KOTOPas (hOPMHUPYET ONOPY [LIaBHUKA
U pa3jesseT MYCKYJIaTypy Ha OTAENbHbIE CErMEHTHI. JIBUraTenbHas Myc-
KyJaTypa MOMEepeyHONoI0caTas, COKpalleHHe MBIILEYHBIX CETMEHTOB BbI-
3pIBaeT OOKOBBIE M3rHOBI TeJa, O1arogaps KOTOPhIM JAHLETHUK MJ1aBacT U
3aphIBAa€TCS B IPYHT.

Han xopno# Haxomutcs HepBHas TpyOka. Ha mepenHeM koHue Tena
XOpAa 3aXOAHMT BIiepel HEpBHOH TpyOKH, OTCIOJa M IPOMCXOAUT Ha3BaHHE
K1acca — [onoBoxopnosble. B cTeHkax HepBHOH TpyOKH pacnoyioxkeHbl
CBETOYYBCTBHUTEIbHBIE IIa3kH. OT HepBHOHW TPYOKHM OTXOAAT HEPBBI K
MYCKyNaType U BHYTPEHHHM opraHaM. ['0JIOBHOH MO3r y JaHLETHHKA He
pa3BHT.

ITo Ty nmUTaHMA NAHUETHUK OTHOCHUTCA K OuoguibTpatopam. Por
HaXOAMTCA Ha NEpPEJHEM KOHIIE Tesa B IlyOMHE pOTOBOM BOPOHKH, KOTO-
pas OKpy)KEHa IynanblaMH. POT BeleT B IVIOTKY, IPOHU3aHHYIO Xkabep-
HBIMH 1ensaMu (ux 6onee 100). [Teperopoaxu Mexay ILEISAMH HECYT Mep-
UaTEIbHBIA JIUTEMH, KOTOPBIH CO34a€T NMOCTOSHHBIH TOK BOABI uepes3
rIoTKy. MexoxabepHble NeperopoakH NPOHH3aHbl KPOBEHOCHBIMH COCY-
JaMH, B KOTOPBIX OCYyLIECTBIsAETCS ra3000MeH. ['a3000MeH Takxke Npouc-
XONUT Y€pe3 BCIO IMOBEPXHOCTH Tena >XUBOTHOro. Crieluann3upoBaHHBIX
OpraHOB [IbIXaHHs Y TAHLIETHHUKA HET.

Bona, copepxaias nuiieByr B3BeCh (XETPHT M MEJIKHX OecrnosBo-
HOYHBIX), Yepe3 poT I0NadaeT B IJIOTKY U BBIXOIHMT yepe3 xabepHble ILe-
au. Ilnima ocemaer Ha KamenbKax CIHM3H, KOTOPYIO BBIAENSAET IMUTETHH
TJIOTKH, W NONajaeT B KUIIEYHHK. KulIka y JaHUETHHKA KOPOTKas, OT ee
Hayana OTXOAMT KPYIHBIH NEYEHOUHbIH BBIPOCT. AHANBHOE OTBEPCTHE OT-
KPBIBA€TCS B OCHOBAHHH XBOCTOBOTO IlIaBHHKa. [lepeBapHBaHHe U BCachl-
BaHHUE NMUILH IPOUCXOIUT KAK B KHILICYHUKE, TaK H B IICYCHH.

Y naHUETHHMKAa OAMH Kpyr KpOBOOOpAiLEHHs, cepiale OTCYTCTBYET,
KpoBb OecrBetHas. [Tox rimoTkoit HaxoauTcs OprowHas aopTa, OT KOTOPOi
OTXOAAT kabCpHBIE apTEPHH, BETBAILUECS B MEXKaOEPHBIX NEPEropojKax.
OxHCcIeHHas KpoBb COOHpaeTcs B CHMHHYIO a0PTY, OT KOTOpOH HauWHAIOT-
Csl COCy[Ibl, HECYILIHE KPOBb K T'OJIOBE M JPYI'MM OpraHaMm Teja. BeHo3Has
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KpOBb cobMpaeTcsl B OPIOLIHOM COCY, O KOTOPOMY MOCTYMAET B IIOTOY-
HBIA OT/IEN KHLIEYHHKA Ha MexokabepHble IEpEeropoAKH, II€ OKHCIISETCS.

BriaenurenbHas cHcTeMa JIaHUETHHKA MpPEICTaBlI€Ha MHOTOYHCIIEH-
HBIMH NapHBIMH HEPUAMAMH H HANOMHHAET BBIAEIMTEIBHYIO CHUCTEMY
KOJIpYATHIX 4epBeil. Pacnonaraiorcs Hedpuaun B MexokaOepHBIX mepero-
poaKax.

JlaHLIEeTHHUKN — pa3/enbHOIIOIbIE )KUBOTHBIE. | OHaBI 3aK/1aAbIBAIOTCS
B NepeAHEN YacTH Tesla NoJa riaoTkoi. ['OHanbl He HUMEKT NOCTOSHHBIX
NPOTOKOB, U TIONOBBIE NMPOAYKTHl BHIBOJSATCA BO BHELIHIOK Cpely depes
CreUHaIbHbIE BPEMEHHO BO3HHKawmKe NpoTokH. OIIOLOTBOPEHHE Ha-
pyxHoe. M3 3uroTsl pa3BHBaeTCAd IHYHMHKA, MOKPBITaS PECHHUYKAMH,
€ TOMOIIBIO KOTOPBIX OHA MEPEABUraeTCs.

VY naHUETHHKA HMEIOTCS 4epThl CTPOEHH s, conmxaromue ero ¢ decno-
3BOHOYHBIMH HBOTHBIMH; CTPO€HHE BBIAEIUTEIBHOW CHCTEMBI, HAJIHYHE
BHYTPHKJIETOYHOTO MHIIEBApEHHUs, CTPOECHHE (HILTPYIOILEro anmapara U
MUTaHHUE C €ro MOMOIIbIO, JbIXaHHE BCEH MOBEPXHOCTHIO TEA.

Haaxnacc Poi6bl. O61as xapakTepucTHKA HaaKJ1acca.
PeuyHol OKYHBb: cpeJa OOMTaHHUs, BHELIHEeEe H BHYTPEeHHee
CTPOCHHE, NOBe/leHHe, PAa3MHOMKEHHE H Pa3BHTHE.
MHoroodpasue pbi0

Pbi6p1 — NepBHYHOBOMHBIE JXMBOTHBIE, OHH ODHTAIOT B BOJOEMAXx
pasnu4HBIX THIOB. Y GONBIIMHCTBA PeIO oOTekaemas ¢dopma Tena. Tesno
HX TOKPBITO KOXEH, B KOTOPOH HAaXOAATCH KOCTHbIe ueuryd. dPopma U
CTpOEHME Yellyd pa3/IMyaroTcs y pbl0 pasHBIX CHCTEMAaTHYECKHX Iyl
B koxe pacnonararorcs xene3sl, KOTOpble BbIIENAIOT CiH3b. ClH3b CHH-
)KaeT TPEHHE I[IPU CKOJBXEHHHU peiObl B BOJE, a Takke obnagaeT Oakrepu-
LUHIHBIMU CBOHCTBAMH.

B ckesere pel6 pasnuyaroT cieqylole OTAeNbl: OCEBOH ckener (Io-
3BOHOYHHK), CKEJIET T0JIOBHI (Yepen) M CKEJIET NApHbIX M HENapHBIX T/I1aB-
HHUKOB. [103BOHOYHHK COCTOMT M3 JBYX OTHAEJIOB: TYJIOBHUILIHOIO H XBOCTO-
BOro. Y HEKOTOpPBIX [peACTaBUTENeH (HAallpUMep, OCETPOBBIX H
KUCTEIIEPBIX) Ha MPOTSAKEHUH BCEH HU3HH B OCEBOM CKENETE COXPAHACTCH
Xopla. ¥ XpsIIEBBIX PhIO CKeNeT TONBKO XPSIIEBOH. Y OCTalbHBIX IPYMI
XpSIl 4aCTHYHO (OCETPOBBbIE) WJIM MOJTHOCTBIO (KOCTHCTBIE) 3aMeILaeTCs
KOCTHOM TkaHblO. OceBoH ckeneT 06pa3oBaH MO3BOHKaMH, KOTOpBIE, B
CBOIO OY€pEb, COCTOAT U3 TEIa MO3BOHKA M BEPXHMX AYT, LIPH CIMSHUH
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KOTODPBIX (popMUpyeTCs CIMHHOMO3rOBO# kaHajd. B Hem pacmonaraercs
CIIHHHOM MO3r. OTPOCTKH BEPXHHX AYT MO3BOHKOB CIyXaT OMOpPO# s
CNMHHBEIX TJIaBHMKOB. II03BOHKHM TYJIOBHLIHOIO OTAENa HeCcyr OOKOBBIE
OTPOCTKM, K KOTOPHIM NPUKpEIULAOTCA pebpa. B xBocToBOM oTaene y mno-
3BOHKOB 00pa3yloTCs Takke HHXKHHE IyrH, 0Opa3yioluue KaHal, B KOTO-
POM IIPOXOJAT XBOCTOBBIE BEHA H apTEPHSL.

PBIOBI — mepBeIE MO3BOHOYHEBIE XKHBOTHBIE, OONANAOIHE MAPHBIMH
KOHEYHOCTAMH. [TapHble KOHEYHOCTH NpeACTaBlIeHbl IPyIHBIMH U Opioll-
HBIMH IUTaBHHKaMH. CKeJeT KOHEYHOCTH BKJIOYAET B Ce0s MMOSC KOHEYHO-
CTH M COBCTBEHHO CKeNeT CBOOOJHOH KOHEYHOCTH. Y XpALIEBIX PhIO MOAC
NEPEAHNX KOHEYHOCTEH 3ajeract B TOJILE MYCKYNaTyphl, a y KOCTHBIX
pbI6 npHKperierca K 4epeny. Ta30BbIi MOsC y BceX pbl6 HAXOAUTCA B
TOJIIE OpIOLIHOM MYCKYIaTyphl H HE COEAMHEH ¢ NO3BOHOYHHKOM. CKener
cBOOOJHOH KOHEYHOCTH COCTOMT M3 XDAILEBBIX HIH KOCTHBIX JIydeH, mo-
KpPBHITEIX KOXeH. KpoMme nmapHbIX KOHEYHOCTEH — IUIaBHHKOB — Yy PbIO
MMEIOTCS HENAapHbIEC IUIABHUKH: CIIMHHOM, XBOCTOBOH, aHAJIbHBIM.

B uepene HaxomATcsi rONOBHOH MO3I M OpraHbl YyBCTB. Y XPAILEBBIX
pHIO Yepen MONHOCTHI0 COCTOMT M3 XpALIA, @ Y KOCTHBIX KQXKIBIH €ro oT-
Jen o6pa3oBaH HECKONBKMMH KOCTAMH. OpraHsl YyBCTB 3aKTIOYEHBI B
CIeUMaIbHBIE KAICYIIbl, BXOAAIIHNE B COCTaB YepenHoi kopobku. K uepen-
HOH KOpOOKe IPHKpEIUIEHH YeMIOCTH M CKeJNET XabepHOro ammapara.
Y 6OJILINMHCTBA COBPEMEHHBIX PBIO (32 HCKIIOYEHHEM HEKOTOPhIX BHIOB
aKy) xabepHblii annapart o6pazosan U3 mATH OyT. K yeperry KOCTHBIX PO
OTHOCHTCS H CKEJET )Ka0epHBIX KpBIIHEK, KOTOpBIE OTCYTCTBYIOT Y XpALe-
BBIX.

TynosuiIHas MycKynaTypa COCTOMT U3 cerMeHTOB. COKpaieHue Myc-
KyJnaTypsl obecriedHBaeT GOKOBBIC H3THOBI MO3BOHOYHMKA, YTO HMPHBOAUT
K JABYKCHHIO XBOCTOBOIO IUIaBHMKA M IOCTYIIaTEJIBHOMY NEpEMELIEHHIO
PBIOBIL.

ITnieBapHTENBLHBIH TPAKT phI6 HAYMHAETCH POTOBBIM OTBEPCTHEM, KO-
TOPOE BENET B POTOBYIO MOJIOCTh. POTOBas MONOCTh OTrpaHHYEHa BEpXHEH
M HHXHEH YETIOCTAMM, HECYIIMMH MHOTOYHCIIEHHBIE 3yObl, KOTOpBIE CITY-
AKAT TOJIBKO VI yAepKaHHA no0bruu. M3 poroBoi mosmocTy nuia npoxo-
JHT 4Yepe3 INIOTKY B MHIIEBOJ, MOTOM B XKENYJOK, a 3aTEM B JBEHAJLATH-
NEPCTHYI0 KHIUKY. B Hee BMajaroT MPOTOKH IEYEHH U IOMKETYHAOYHOH
xene3pl. Y GOIBHIMHCTBA PhIO HMEETCS MKEMYHBIH Iy3bIpb. Y KOCTHCTBIX
pbI6 KHMIIEYHHK OTKDBIBAE€TCA HApYXKy CaMOCTOATENIBHBIM aHAJBHBIM OT-
BEPCTHUEM, a Y XPAILEBBIX — B KJIOAKY.
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C nuieBapHTENbHON CHCTEMOH CBA3aH IUIABAaTENIbHBIA Iy3BIPh, MPEA-
CTaBIAIOIMHA COOOH BBIPOCT CTEHKHM IHILEBOAA. Y HEKOTOPBIX KOCTHEIX
pHI6 CBA3B IUIABATENBHOIO My3BIpA C [HILEBApHTEIbHOH TPYOKOH coxpa-
HAETCA Ha NMPOTSDKCHHH BCEH XU3HH. Y XpALIEBBIX pHIO IUIaBaTEIBHOrO
ny3bips HeT. IIpH u3MeHeHHH 00BeMa Iy3BIps MeHsETCA YAETbHBIH Bec
PBIOBI, YTO ITO3BOJAET €if BEPTHKAJIBHO MEPEMEIATHCA B TONMILE BOABL

OpraHoM BOJHOIO IbIXaHus peI0 ciryxat xkabpel. JKabpbl HMEIOT cKe-
JeT B BUAe *abepHbix ayr. Ha myrax cumsat xkabepHbIe JICIECTKH, TPOHHU-
3aHHBIE KPOBEHOCHBIMH COCYZAaMH, U kaOepHble THIYHHKH, KOTOpBIE IIpe-
ILITCTBYIOT IONAJaHHIO KPYIIHBIX IHILEBBIX YacTHI B jkaGepHble ILENH.
Bonaa, nocrynaromas B IJIOTKY Yepe3 pOT, OMBIBAET JKabepHbIE EeNeCTKU, U
B HMX IIPOMCXOJUT ra3000MeH MEXY BOJIOH H KPOBBIO.

Y coBpeMeHHBIX pbI0 (32 HCIUTIOYCHHEM JBOSKOJBIILAMHMX) KPOBEHOC-
Has CHUCTEMa INpeJCTaBlieHa OJHHM KpyroM kpoBooOpamenus. Cepaue
JIBYXKaMEpHOE, COCTOMT U3 Ipeiacepaus H xemynaouka. OT jxemymodka oT-
xoauT OproitHas aopta. BeHo3Has KpOBb IONAiaeT M3 HeE B IMPHHOCHAILHE
)abepHBle apTepMH, KOTOpble BeoyT B )kalOpbl. B »kabepHBIX JemecTkax
KpPOBb OKHMCJIIETCS U IO BBIHOCALIMM XaOepHBIM apTepHAM INONaJacT B
cMHHYI0 aopTy. CIMHHAsA aopTa TAHETCS NOJ IHO3BOHOYHHMKOM 10 KOHLA
TeNa M OTBETBIET COCYIbl, CHaOXKalolHe apTePHAIbHON KPOBBIO BCE Op-
raisl. B cepauie BeHO3Has KpOBb NMONANAET B IPEACEpAME MO IATH KPymi-
HbIM BeHaM. B cepaue pri6 HaXxOOMTCA TOIBKO BEHO3Has KPOBb (KpoMe
JBOSAKOMBINIAIINX, HMEIOLIMX JBa Kpyra KpoBooOpalLeHu).

OpraHamu BbIIEJIEHHS Y PBIO CITYXKaT JBE JICHTOBHIHbIC II0YKH, TAHY-
IIHecs MOJ MO3BOHOYHHKOM NPAKTHYECKH BHOJB Beero Tena. OT HHX oOT-
XOJAT MOYETOUHHKH. Y KOCTHBIX PHIO MOYETOYHHMKH CJMBAIOTCS H OTKDbI-
BalOTCA HapyXy €AMHBIM OTBEPCTHEM Ha KOHIIE MOYENOJIOBOro COCOYKa.
Y HHX €CThb MOYEBOH My3bIpb. Y XpPAIUEBBIX PHIO MOYETOUHHMKH OTKpPbIBA-
I0TCA B KJIOAKY.

HepBHas cucremMa peld COCTOMT M3 LIEHTPAIbHOH (TOJOBHOH M CIIHH-
HO# M03r) U nepudepudeckoii. 'onoBHoH Mo3r 06pa3oBaH NATEIO OTAENA-
MH: NIEPEAHNM, MPOMEXYTOYHBIM, CPEJHHUM, MO3XKEYKOM H IPOJOJIroBa-
ThIM MO3roM. IlepeHuit Mo3r cBf3aH C OpraHoM OOOHSHMsA, MOJITOMY B
HEM XOpOILO Pa3BUThl OOOHATENBHBIE KOMH. OT MPOMEXYTOYHOTO MO3ra
OTXOJAT 3pHTEIbHEIE HEPBBl. 3PHTEIbHBIE LIEHTPHI JISKAT B 3PHTEIBHBIX
JIOJAX CpeaHero Mosra. B nmpoaonroBaToM Mo3re HaxoOATCs LUEHTPEI Opra-
HOB CITyXa, OOKOBOH JMHHHM U HEKOTOPBIX JPYrMX OpraHoB 4yBctTB. IIpo-
JONroBaThii MO3I IUIABHO NEPEXOJHMT B CIHHHOH. Mo3xedok pacnonara-
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€TCs Haj NMPOA0AroBaTeIM Mo3rom. OH OTBeuYaeT 32 KOOPAHHAHHIO [IBHIKE-
HHH U B CBSA3U CO CIIOXKHBIMHM [IBMXXCHHAMH pBIO JOCTHUTacT JOCTATOYHO
KPYTIHBIX Pa3MEpOB.

OpraHsl 4yBCTB pHI0 MMO3BOJIAIOT KUBOTHBIM OPHEHTHPOBATHCS B IIPO-
CTPaHCTBE M aJIEKBAaTHO pearipoBaTh Ha U3MEHEHHs (AKTOPOB OKPYXKaIO-
men cpenpl. OpraH 0GOHSIHUA NpEACTaBIECH MapHbIMH MEIIKAMM, OTKPBI-
BAlOLIMMHCA Ha [OBEPXHOCTH TOJOBbl HO3APAMH. OmIHYMTENBHAs
0CcOOEHHOCTb CTPOEHUS OpraHa 3peHHs pbl0 — IapoBHaHas GopMa Xpy-
CTaMKa M IUiockas poroBuua. OpraH ciyxa NpeICTaBleH BHYTPEHHHM
yxoM. KonebaHus Boabl pbIOB BOCIPUHUMAIOT OpraHaMH 60KOBOH JIMHUH.
YyBCTBHTENbHBIE KJIETKH OpraHa OOKOBOH JIMHMM NOTPYKEHbI B KaHAJIbI,
MPOXOAAIIME MOJ KOXKEH M OTKPBIBAIOILKMECS Ha MOBEPXHOCTh TENa OTBEP-
cTuaMH. OpraHaMH XUMHYECKOro 4yBCTBa CJIY’KAaT BKYCOBBLIE IOYKH, KO-
TOpBIE HAXOMATCA B POTOBOIA MOJOCTH M pa3bpocaHsl MO BCEH MOBEPXHO-
cTH Tena. OHH ONpeaeA0T XHMUYECKHH COCTaB BOMDI.

OpraHamMu pa3MHOXXEHHS y CaMLIOB PbIO SBIAIOTCA MapHble CEMEHHH-
KH, @ Y CaMOK — SMYHHUKH (Y CaMKH OKYHS OJMH SMYHHK). 'oHazel peI6
NPEACTAaBAAIOT COOOH MEINKH, 3alOJHEHHbIE MOJIOBHIMH IPOXYKTaMH.
Y KOCTHBIX pbIO [10JIOBBIE XEJEe3bl Ha 33/THEM KOHIIE CIIMBAIOTCSA U OTKPHI-
BAlOTCA HApYXKy CaMOCTOSATENbHBIM MOJOBBIM OTBEPCTHEM. SMUHHMKH H
CEMEHHHMKH XpAILEBBIX pbIO 0Opa3yroT MOJIOBbIE NPOTOKH (SAHLEBOABI H
CEeMSANPOBO/IBI), OTKphIBalOLpecs B K10aky. Cpead peid ects U repmMadpo-
JUTHBIE 0COOU (MOPCKO# OKYHB ).

Jns GonpuiMHCTBA PHIO XapakTepHO HapyxXHoe orogorBopeHne. OHO
IPOMCXOIUT B BOJIE, KyAa CaMIiibl pbl0 BHIMETHIBAIOT CIIEPMATO30MabI (MO-
JIOKH), @ CAMKH — SHHEKIETKH (MKPUHKH). Y HEKOTOPHIX PBIO OIIOAOTBO-
pEHHE BHYTPEHHEE, M 3apO/IbILI Pa3BUBAETCA B IIOJOBBIX MyTAX CaAMKH (-
HEXHUBOPOXKICHHE, HallpuMep, y Iymnnu). B pasMHOkeHHH pBHIO MOXHO
BBIJIETIMTH [1BA OCHOBHBIX HalpaBJIEHUs 3TOro mpouecca. IlepBoe Hampas-
JIeHHe — 3TO MPOU3BOJACTBO OFPOMHOIO KOJU4YECTBA MOJIOBBIX MPOAYKTOB
B BOIYy BO BpeMs HepecTa. Tak, Tpecka BIMETHIBaeT 10 10 MIIH MKPHHOK,
60JIBIIMHCTBO M3 HUX TMOHET Ha PaHHUX CTAAUAX Pa3BUTHA, H JMLIb He-
CKOJIBKO MAJIBKOB JOCTHIaKOT HO‘HOBOBpeJ'IOCTH. BTOpOﬁ THIT pa3MHOXKCHHA
COCTOHMT B TOM, YTO PBIOBI BHIMETHIBAIOT HEOOIIBILIOE KOIHYECTBO HKPHI, HO
3a00TATCA O CBOEM IIOTOMCTBE, a ITO JaeT MaibkaM OoJiblie MIaHCOB Ha
BbDKMBaHHE. HekoTopble prIObI OTKNaAbIBAlOT UKPY B €CTECTBEHHBIE YK-
phITHA (ITOJ KaMHH, B yIi1yOJieHHs IHA, B PaKYIIKH U T. I.), APYTHE CTPOST
THe3[a caMH (Tpexurias KONIIka, JabHpuHTOBBIE pBIOBI U T. 0.). EcTh
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BUJIBl, Y KOTOPBIX CaMIlbl BBIHALIMBAIOT PA3BUBAIOLLYIOCA HKPY B POTOBOM
NIOJIOCTH (THIANMSA) WIM B CIIEUHATLHONH CyMKe Ha Opromike (MOpPCKOH KO-
Hek). MHorue peIObl aKTUBHO OXPaHSIOT CBOM KJIAAKU. Y JKHBOPOISIINX
pbIO (NEUUIHH, TYIINH M T. A.) MKPBI €lle MEHbIlE, OJHAKO NMPOLEHT BbI-
XUBILUX MaJIbKOB J0CTaTOYHO BbICOKMH. OHAaKO Takol cnocob pa3MHoO-
XKEHHUS MNpaBUIbHEE ObUIO Obl HAa3bIBATH «SIHLIE)KUBOPOXKACHHEM», IIO-
CKOJIBKY 3apOAblll Pa3BHBAETCS TOJIBKO 3a CUET NMTATEJIBHBIX BELIECTB
HUKPHUHKH. Y HEKOTOpBIX aKysi Habmiogaercs Hacrosliiee XKUBOPOXKICHHE,
TaK KaK 3apojJblli II0Jy4YaeT MUTaTeNbHblE BEIECTBA H M3 OpraHu3Ma
MaTepH. '

Pri6bl mpeAcTaBasoT co0O# APEBHIOW IpyIy MO3BOHOYHBIX. Mcko-
1maeMble OCTAaTKH pbI0 U3BECTHBI C AEBOHCKOro nepuona. AnurenbHas 3Bo-
JEOLMA OpHUBEa K BOSHUKHOBEHHIO OOMBIIOro pa3sHooOpa3us >KM3HEHHBIX
¢opm prib. B Hacrosimee Bpems na 3emne oburaer okono 20 000 Bumos
pb16. K XpsimeBbIM ppidaM OTHOCSTCA aKyJibl M CKaThl; K KOCTHBIM — KHC-
Terepsle, ABOSKOJBILIAIIHE, OCETPOBBIC H KOCTUCTbIE pbIObL. HamoTpsan
KOCTHCTBIX PbIO — CaMbIii MOJIOAOH ¥ MHOTOYHCIIEHHBIN.

3ananus

Bri0epnTe 01MH NpaBHJIbHBIA OTBET.

1. Xopna B TeueHHE BCEil XU3HU COXPAHAETCS Yy
1) okyns 3) newa
2) D3IEKTpUYECKOro cKarta 4) xapna
2, HepBHas cucTema naHIETHHKA NpeAcTaBaseT coboil

1) OpromHYI0 HEPBHYIO LIEMIOYKY

2) HepBHYIO TPYOKY

3) rosIoOBHOHM U CIMHHOM MO3T

4) paszbpocaHHbIE 110 Tey HEPBHBIE KIETKH

3. IT03BOHOUYHMK PBIO AENUTCA Ha CIAEAYIOIHUE OTACTb
1) TynOBHIUHBIA U XBOCTOBOH
2) 1IeHHBIN, TYJOBHIHBIH H XBOCTOBOH
3) weHHbIA, PYAHOH, KPECTLIOBBIN M XBOCTOBOM
4) pnelleHHE HA OTHENBI OTCYTCTBYET

4. KocTHO-XxpsLIeBOH cKeJleT UMeeTCsl Y
1) xeTsl 3) 6enyru
2) ceapgu 4) ckaToB
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5. Uncno No3BCHKOB ¥ OKYHA COCTABJISCT PUMEPHO

10 3) 30
2) 20 4) 40
6. TLnapaTenbHEN My36Ipb HMEETCH ¥
1) Bcex prib 3) XpAWEBBIX PBID
2) YERAIOCTHBIX pHIO 4) KOCTHCTHIX pIO

7. KpoeeHocHad cucTeMa y phib
1) 3aMkHyTas
2) HesaMKHYTas
3) 3aMKHYTas y BCCX KOCTHBIX M HC3aMKHYTAA ¥ XPAIIEBEIX
4) 3aMKHYTAS TONBKCQ Y ABOAKOALILIALIHX PEib

8. B cep/ile ¥ KOCTHCTBIX poifi COAEPRATCH KPOBD
1) B Dpeacepanu BEHO3HAA, B XKETYACHKE CMEIUAHHAA
2} TOIBKO BEHO3IHAA
3) Tonnko apTepuanbHas
4) B OpeAcepIHH BEHO3HAA, B IKENYAOUKE apTepHATILHAN

9, Cepaue noNHOCTHLIO 3ANOTHEHO BEHOZHON KPOBLIO ¥
1} naHNeTHHKa 3) maoTBHI
2} mnpotonTepyca 4) Oexzybru

10, VY oKyHs umeercs
1) HapyxXHoe, cpefHee H BHYTPCHHCE YXO
2} cpeaHee H BHYTPEHHCE yXO
3) TONBKO BHYTPEHHEE YXO
4) OopraHmi CIyXa OTCYTCTBYEOT
11, Oprans 60K0BOI THHHH TIPOXOMAT Y PEID
1} ©oT ronoBH BRONE BCETe TENA C OJHOTC M ApYroro 6oka
2} OT roJoBkI A0 XBOCTA 0O CITHHE
3) OT ronosel o cepeIHHLI TYCBHLIA
4) JNOKAIHIYIOTCA BIOJb CITHHHOTO [UIABHHKA

12, [lonobble OPraHbl y KOCTHCTHIX PhID OTKPLIBAIOTCA HAPYHY
1) CcaMOCTORTENLHEIM OTBCPCTHCM
2) MOYENonOBEIM OTEEPCTHEM ¥ CaMUOB H MOJIOBLIM OTBEPCTHEM Y
CaMOK
3} aHaNbHBIM OTBEPCTHEM
4} OTKPHIBAKOTCA B KIIOAKY
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13.

14,

15.

16.

17.

18.

19.

Poctpym — ato

1)
2)
3)
4}

BHAOHIMEHEHHBIH XBOCTOBOH TUTABHHK OCETPOBEIX
nepeJHAA YaCTh TOAOBH QCETPOBHIX
BHAOHIMEHEHHDI IPyHOH NIABHUK ¥ KHCTENEPLIX
KYTHKY/IADHBIH BLICTYT B [JIOTKE ¥ KHCTENEPRIX

K wiaccy KocTHBIX pbif He oTHOCATCH

1)
2)
3)
4

ABOAKOALIIIANIIE
KHCTENEPhHIE
KOCTHCTEIC

KPYIIIopOThIE

OCB’I‘pOBbIe HMCHOT CIICTYHMIIHE XaAPaKTCPHRIC ocobeHHOCTH

1}
2)
3)
4)

MOTTHOCTBIO XPALIEBOM CKEeT

OTCYTCTBHE I71aBaTENLHOTO My3bIPA
wabepHeiif anmapat fe3 xabepHbIX KpPLIIEK
XOp/Iy B TeueHHE BCLH MHUIHH

BLiGepuTe TPH NPABHABHLIX OTBETA.
Xopaa cOXpaHASTCA BCIO XKH3HE ¥

1)
2)
3)

AKYIEI 4) OKyHA
JAHIETHHKA 5) ketH
TaTHUMEPHH 6) cTaBpHIBl

[napaTenbHOre ny3slpa HET ¥

1
2)
3)

OCETPOB 4) akyn
CKaTOB 5) kapmo
XHMEp 6) cemsaeit

IpononroBateIit MO3T ¥ phif peryJIHpyeT

1)
2)
3)
4)
5)
6)

0OMEH BellIeCTR
KpoBoOOpameHne
TMHIMEBAPEHHE
JBIXaHHE
pa3MHOMKEHHE
CTANHOE IOBEICHHE

K otpsay OkyHeobpasHble OTHOCHTCH

1}
2)
3)

MecKapb 4) THIAnUA
CKyMOpua 5) craspuia
KOMIONIKA 0) TyHern
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20.  OcoBeHHoCTBIO XPIWCBEIX PRO ABIACTCS

[} mnaxenanas Jewys

2) OTCYTCTBMC MNABATENLHOMC TY3ILIPA
3) He3laMKHYTad KPOBEHOCHAA CHCTEMA
4) OTCYTCTBHE OPraHOB PABHOBECHA

5) repmadpoanTHiM

6) oTCYTCTBHE XalepHbix Kphiluex

21. YcTaHOBHTC COOTBCTCTBHE MEXK1Y Ha3BaHHSM PBIOhI H OTPAIOM, K
KOTOPOMY OHA OTHOCHTCH,

Haspanne OTpsan
1) dopens A) JlococeobpasHble
2) mnnoTBa E) Kapnoobpasnee
3) rtopbyma B) OxymHeobpa3stibie
4y casaH
5y Tyueu
6) nem

KiwuH K 3anaHuam

Ne ponpoca 1123 |4)]5 6 7 8 9 10
oteer | 2| 2| 1|34, 4 12133
Newonpoca |11 12|13 14|15 16 : 17 [ 18 | 19 | 20
ormer | 1 |12 [a[4[1237234]234]256][1.26
3ananmue 21
1 2 3 4 5 6
A B A B B B

Kuaace 3eMuoBoanble. O6man xapaKTepHCTHKA Kiacea.
Jiaryuixka: cpeaa oOHTAHMS, BHELIHE H BHYTPEHHeEE
CTPOEHHE, 0COOCHHOCTH NPOLECCOR KHIHEACATENbHOCTH.
MHuoroofpasHe 3eMHOBOAHBIX H KX 3HAYCHHE,
IIpoxcxoxaenHe 3eMHOBOAHBIX

Ko:xa 3eMHoBOAHBIX, unu ampudui, obpalosana MHOIOCNOIHBIM 311H-
OePMHCOM Y KOPHYMOM (CoOCTBeHHO Koxkei). B Kowke B3pocnsix aMgudii
HAXOMATCH MHOTOYHMCICHHEIE KOMKHBIE JKene3bl, KOTOPHIE NOCTOSHHO Bbl-
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JENAIOT ClIM3b, NIO3TOMY OHa Bcerzaa BiaxHas. KpoMe CIM3HCTBIX xene3
MMEIOTCS CLIe U SOBHTBIE, CEKPET KOTOPBIX MPEICTABIAET COG0H Cpeact-
BO XMMHYECKOH 3alIUTHI U 00j1a1aeT GaKkTepuUUIHBIMH CBOHCcTBamMH. [lo-
CKOJIBKY aM(HOMH HMEIOT KOXKHOE ABIXaHHE, JJIs KOTOPOTO TAaKXKE HEoO-
XOJMMa BIaXHass [OBEPXHOCTh, B KOXe€ pacronaraercs Ooiblioe
KOJIMYECTBO KPOBEHOCHBIX KalWJLIAPOB.

CKeneT 3eMHOBOMHBIX COCTOMT M3 OCEBOTO CKeNeTa (MO3BOHOYHHKA),
CKeNeTa roJIoBH (Yepemna), CKejeTa MapHbIX KOHEYHOCTEH H HX IOSCOB.
[To3BoHOYHMK 00pa30BaH OTACABHBIMH IIO3BOHKAaMH, T€Ja KOTOPBIX IIpaK-
THUYECKH MIOJTHOCTBIO BBITECHSIOT XOpAY. II03BOHOYHHK [ENUTCA Ha YeThIpe
oTAena: IeHHbIH, TyIOBHINHBIHA, KpecTUOBBIH U XBocTOBOH. 1lleiHbli mo-
"3BOHOK OJHH, OH MOABM)XHO MPHWICHAETCA K 3aTBUIOYHOMY OTAENY 4epe-
na, MO3TOMY 3€MHOBOJAHBIE MOI'YT COBEPILATh HECIOXHbBIE JBHXKEHHS IoO-
JOBOM B BEPTHKAIbHOH mockocTH. K  TyIOBHIIHBIM  [03BOHKAaM
xBocTaThiX aM(pubuit npukpemiaoTcs pedbpa. ¥ 6ecXBOCTBIX 3€MHOBOZ-
Heix pebep Her. KpecTuomsiii orgen oOpazoBaH OZHHM ITO3BOHKOM.
OH umeerT KpynHble OOKOBbIE OTPOCTKH, K KOTOPHIM IIPHYJIEHAETCA
Ta30Bbli mnosic. Y OecxBoCThIX aM(uOMil, B OTIMYHME OT XBOCTATHIX,
MIO3BOHKH XBOCTOBOI'O OTA€/A CIAMBAIOTCSA B ONHY KOCTh — YPOCTHIIb, Ye-
pen ampuOHil MHUPOKUI U IINOCKHUI, COAEP>KUT MHOTO XPSAUIEBBIX 3JIEMEH-
TOB. KpymnHble OTBEpCTHS INA3HHUL paclonaraloTCs Ha BEPXHEH CTOpOHE
yeperna.

[Tepexoay k OOMTaHMIO Ha Cylle€ CIIOCOOCTBOBalO BO3HHKHOBEHHE
ISITUIATION KOHEYHOCTH phlYaxkHOro Tumna. OHa MO3BOJAET XHBOTHBIM
NpEeoAOIEBaTh CHIY TMKECTH H OOECIEYHBAET HMX IECPEABHXCHHE IO
TBEpAOH NOBEpPXHOCTH. CKeneT KOHEUHOCTH COCTaBJIAIOT CKENET IIofAca
KOHEYHOCTH M CKeJeT CBOOONHOH KOHeuHocTH. [InedeBod mosc (mosc
IepeIHUX KOHEYHoCTei) 0Opa3oBaH MapHBIMU JONATKaMH, ABYMs KJIIO-
YMUAMH U ABYMS BOPOHBHMH KOCTAMH (KOPaKOHAaMH), COEAHHEHHBIMU
¢ rpyauHoi. CkeneT cBOOOAHOM nepeaHeN KOHEYHOCTH COCTOHT H3 ILIE-
ya, mpeAliedbs U KUCTH. [Ineyo ob6pazoBaHO IiedyeBOH KOCTBIO, IPEl-
fie4Ybe — JY4EBOH H JIOKTEBOH KOCTAMH, KHCTh — KOCTSMH 3aIlACThS,
nsctH U ¢danaHr 4eTelpex najbues. B cocTaB cBoOOAHOMN 3anHEH KOHEY-
HocTH BXoaAaT 6enpo (GenpenHas KoCTb), roneHs (Gonpias U Manas 6ep-
1OBasi KOCTH) M CTOINa, COCTOsLIas U3 NPEAILIIOCHBI, IUTIOCHBI U (aliaHr
nATH nansueB. Y GecxBocThix amMpuOHHA KOCTH mpeamiedbs (Iy4eBas U
JIOKTEBas), a TAKKe KOCTH rojieHn (Gosiplnas M Manas OeproBble) CIHBa-
I0TCA, @ BCE KOCTH 3aAHEH KOHEYHOCTH CHIIBHO YIJIHHEHEI. Takoe cTpoe-
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HHME NO3BONNET KHBOTHBIM NIEPEIBMraThes NPBDKKAMH. Ta3zoBHIH MOAC
{noAc 3aMHUX KOHEYHOCTEH) COCTOMT H3 MAPHEIX NOAB3AOIIHEIX, ceOa-
JIMIIABIX H TOGKOBBIX KOCTEH, ROTOPBIE CPOCTHCh Mexay coboil. On
NPOYHO UPHKPEIUIEH K KPECTLIOROMY NO3ZBOHKY NOCPEACTEOM MOJAR3TOIN-
HBIX KOCTEH,

Myckynarypa aMHOHH JeNHTCA Ha MYCKYJIATypy rONOBRL, TYMOBHIIA
H KoHeunocTeH. Tynopniunas MycKynaTypa 4eTKO CerMEHTHpoBaHa, (Cne-
LMAAH3HPOBAHHAIE MBINILEL 00eCNIEUHBAIOT CIIOKHBIE ABHXKEHHA MEPeaHHX
H 0CoBEHHO 33MHMX KOHeMHOCTeH. Ha ronose HaXOOATCH MBIILEL], [IOAHU-
MaIOIIHE H OITYCKAIIHE HKHI YEHIOCTh.

Bce 3¢MHOBOIHEIE 10 THIY NHTAHHSA — XHINHHKH. POT OTKpBIBAaETCA B
POTOFMOTOUHYK) IIOJAOCTD, HA AHE KOTOPOH HAXOMHTCA A3BIK. Y IIATYNIEK
OH NIPHKpENJIeH K HIDKHEH HeNoCTH CBOHM TIepeHHM KoHuom. [IpH noene
HACEKOMBIX 3aJJHHH KOHELU H3blKa BRIOPackIBACTCA H30O P13, H NPIIKNIIAL K
HeMy Q00BN HAMpaBlASTCA B POTOrIOTOMHYK) IOI0CTh. Ha democTax
€CTh 3y0Bl; y JIATYIIEK OHH PacloNIOKEHBl TOMBKO HA BepXHEH 4eNIOCTH.
3y6bl cnyxar Ans yaepskauusa ao0eiud. B poTormoTodylo MONOCTh OT-
KPHBAKTCA TIPOTOKH CIIIOHHBIX KENE3, CEKPeT KOTOPBIX HE CONEPIKHT NH-
MICBAPHTENBHBIX $EPMEHTOB H CY)KHT HCKMIOUHTENBHO NS CMAYHBAHHA
nauu. H3 potornotounoii MonocTH MU N MHUIEBOTY MOCTYIIAET B XKe-
NYOOK, 3aTeM — B JREHAJAUATHIIEPCTHYIO KHINKY {N€peaHHH OTAE! TOHKO-
ro KHmeyHuka). TOHKHE KHINGYHHK MEPeXOfHT B TOXCTHM M 2aKaHIHBa-
€TCA MPAMOH KMWIKOH, OTKPHIBAKOILEHCS B Knoaky. K nHiNesapHTensHOH
CHUCTEME MPHHALTEHAT TAKKE HEeYeHb C MENMYHbIM My3hIPEM H MO/KEeNy-
AouHas Kemeza. MX npoTokH OTKpEIBRIOTCA B JIBEHANLRTHNEPCTHYIO
KHIIKY.

Jlna npIXaHHs B BO3AYINHOA CpeAe 36MHOBOAHBIM CHYXAT JETKHE.
Taxxke B rajoo0MeHe Y4acTBYIOT BCA MOBEPXHOCTE KOXKH H CHM3MCTBIN
INHTENHHA poTornoTouHoH MonocTH. JIHUHHKH 3eMHOBOTHEIX, KOTOpPHIE
OOHTA10T B BOJAE, NBIIIAT HAPYXHBIMH KaOpamu. Jlerkue amdubuii HMEOT
BHJ TOHKOCTEHHHIX MENIKOB, OILTETEHHBIX IYCTOH CEThI0 KPOBEHOCHBIX
cocynor. Kaxnoe nerkoe OTKPBIBAETCA CAMOCTOATENBIBIM OTBEPCTHEM B
POTOTNIOTOUHY TMOJNOCTh, [MOCKONBKY TPAaXeH Yy 3eMHOROAHBIX HET.
Beszayx mocrynaeT B poTCrOTOYHYIC NOMOCTE HEPE3 HO3ADH, HMEouHe
CHeHANGIERIe KNanaukl, [Ipy OTKpEITHIX KNanaHax JHO MONTOCTH OMYCKAeT-
Ci, H BO3NYX 3aCacEBaeTcd B MONOCTh. [IpH OAHHMAHMH AHA TIOOCTH H
JAKPHIBAHHM HO3ApEeH KNamaHaMH BO3JAyX NPOTANKHBAETCS R IETKHE.
TakuM obpasoM, BO3IAYX HATHETASTCA B JIETKHE 33 CUET HIMEHEHH obbeMa
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POTOrIOTOYHOM MoNocTH. [omans MOBEPXHOCTH JIETKHX 3€MHOBOJIHBIX B
HOJITOpA pa3a MEHBLIE IJIOIAJH TOBEPXHOCTH HX KOXKH, IPHHUMAIONIEHN Y
9THX JKHBOTHBIX aKTHBHOE y4acTHe B AbIXaHHH. Y xkab, MPUCIIOCOOIEHHBIX
K obuTaHHIO0 B OONee 3aCyLUTNBOI Cpene, KOxka OpPOroBEBAcT, U JbIXaHHE
OCYLIECTBIIETCS MPEUMYIIECTBEHHO JIETKHUMH.

KpoBeHocHas cucTeMa 3eMHOBOAHBIX HMEET Ba Kpyra KpoBooOpalie-
HMA: GomnbIIoi U Manblii. [TosiBieHHe Manoro Kpyra CBA3aHO ¢ IIpHoGpeTe-
HHEM HMH JIETOYHOro awixaHuiA. Cepaue y ambubuii TpexxkamepHoe, co-
CTOMT M3 JBYX IIpeJCEepOdii M OJHOTO XKelyxodka. Bombmiol kpyr
KpoBooOpallleHHs HAaYHHAETCS ABYMS JyraMH aopThl, KOTOPHIE OTXOIAT OT
apTepHaNbLHOTO KOHyca. Ha ciMHHO#M CTOpPOHE TeJia JXyrd CIUBAIOTCSA U 00-
pasyloT CIMHHYIO a0pTy, KOTOpasi OTAAeT COCYAbl KO BCEM OpraHaM Tena.
OT apTepHanbHOTO KOHYCa OTXOJAT TAKKE COHHBIE apTepHH, CHabxarouue
HauboJsiee OKHUCIEHHOH KPOBBIO TONOBY. Manblii (JIeroYHsii) Kpyr KpoBO-
oOpallieHuss Ha4YMHAETCS MapHBIMU KOXHO-JIETOYHBIMH apTEPHSAMH, KOTO-
pBI€ TaK)KE OTXOAAT OT apTEpUANILHOrO KoHyca. OHH HECYT KpOBb K Opra-
HaM JbIXaHHS — KOXe M JierkuM. OT Jerkux oboranieHHas KUCIOPOAOM
KpOBb COOHpaeTcs B IIApHBIC JIETOYHBIC BEHBI, BIAJAIONIUE B JIEBOE MPEX-
cepave. B mpaBoe npenacepane BEHO3HYIO KPOBb OT BCETO TeNa JAOCTaBILA-
10T NapHbIe NEPEAHHUE MOJIBIE BEHBI H HETapHas 3aA s nosas BeHa. Kpome
TOrO, B TIpaBO€ IpeACepAne NONANaeT TakXkKe MOPLHI apTepHaIbHON KPOBH
MO KOXHBIM BEHaM. B pesynbTare B NpaBOM IpEACEpAHH KPOBb OKa3biBa-
erca cMemaHHoH. M3 mpencepauit kpoBp NomajgaeT B kemynodek. B pe-
3ynbpTaTe 0cO00r0 BHYTPEHHEr'0 CTPOSHHUA JKEMyA0YKa B HEM HE IPOHCXO-
JHUT TOJTHOTO NepeMELIMBaHNS apTEepPHAIbHON U BEeHO3HOH KpoBH. OcoOblii
HOPSIIOK OTXOXKICHHUS apTEpHil OT Kesryqo4ka CIOCOOCTBYET NMOMAJaHHIo
Haubonee OeqHOH KHCIOPOJAOM KPOBHM B KOXHO-JIETOYHBIE apTEpPHH, CMe-
IIaHHOHM KPOBH — K OpraHam Tena, a Hauboisiee 6oraroit KHCIOPOJOM Kpo-
BH — K OpraHaM TOJIOBbI,

OpraHsl BhIAENEHUS IPEICTABICHBI IIAPHBIMH TYJTOBHIHBIMH 1I0YKaMH
(30ech KpOBb OCBOOOXKIACTCA OT NMPOAYKTOB OOMEHA), OT KOTOPBIX OTXO-
AT MOYETOYHHKH, BIAJaloliue B Kjaoaky. M3 kioaxu Moya momajaeT B
MOYEBOH ITy3bIpb. I10C/IE HanONHEHUs MOYEBOTO My3BIPA MOYa CHOBA MO-
CTYNaeT B KJI0aKy U BBIBOJUTCS U3 opraHusMa. Yacts npoaykToB oOMeHa U
60bII0E KONMYECTBO BJArd BBLIEISIETCS YEpe3 KOXKYy. DTH OCOOCHHOCTH
HE TI03BOJIWJIM 36MHOBOJHEIM NOJHOCTHIO MEPEHTH K HazeMHOMY o0pasy
KHU3HH.
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lonoBHOH MO3r COCTOMT M3 MATH OTAENOB. [lepegHMH MO3r OTHOCH-
TENBHO KPYNHBIH, pa3felieH Ha JBa MONyLlapus, MMeeT KpyHHbie 00OHS-
TeNbHbIe 10JH. [IpoMexyTOUYHBIH MO3T XOPOLIO PAa3BHMT, a CPEAHHH MO3T
OTHOCHTEJILHO HEBEIHK. MO3XedyoK pa3BUT cj1abo, YTO CBA3aHO C OTHOOO-
PasHOCTBIO JBHXECHHH, COBEpILIAEMbIX XUBOTHBIMHU. [IpomonroBareiii MO3r
OTHOCHTEJIbHO KPYIHBIHM, SBISETCA LEHTPOM pETYJSLMM ABIXaTEIbHOMH,
KPOBEHOCHOH H ITHUIEBAPHUTEIBHON CHCTEM.

OpraHbl 4yBCTB U3MEHHIINCH B CBA3H C NEPEXOAOM K Ha3eMHOMY 00pasy
#u3HU. OpraH 3peHHs — TIJ1a3, OH 3allUIICH MOABWKHBIMH BEKaMH, UMEET
BBIYKJIYIO POTOBHITY M XPYCTJIMK B BH/E JIMH3bI; CEKPET CELHAIIBHBIX JKe-
JIe3 CMa4HBaCeT POTOBHUILY H NIPEAOXPAHAET €€ OT BBICHIXaHHA, Y MHOTHX pa3-
BUTO LIBETOBOE 3peHue. OpraH 00OHSIHNSA — OOOHSATENBHbIE MELUKH (OTKPHI-
BAlOTCA HAPYXKY HO3IPSAMH, a B POTOIVIOTOYHYIO NMOJOCTh — XOaHaMH, H
(GYHKIMOHHMPYIOT TOJIBKO B BO3XYINHOH cpene). OpraH BKyca — BKYCOBBIE
MOYKH B POTOBOH NMOJIOCTH M Ha s3bIke. B opraHe ciyxa, KpoMe BHYTpeHHE-
TO yXa, MOSBACTCS HOBBIM OTAEN — CpeiHee yXO (anmapaT yCHIEeHHA 3BY-
KOBBIX KojleDaHuMH), B KOTOPOM €CThb OJHa ClyXxoBas kocTouka. CpeaHee
yXO OTIEJEHO OT BHEWIHEH cpeabl OapabaHHOH nepenoHkoi. OpraH Ooko-
BOM JIMHUK €CTh TOJIBKO Y TOJIOBACTUKOB M BOJIHBIX IPEJCTaBUTENEH 3eMHO-
BOJHBIX.

V 60npUIMHCTBA 3€MHOBOIHBIX OIUIOAOTBOPEHHE MPOUCXOAUT B BOE.
VY caMok AHLEKIETKH BBINAJAIOT B [10JIOCTh TeJla U MONajaloT B SHLEBOABL,
OTKPBIBAIOLLHECS B KJI0AKY, @ YK€ 3aT€M U3 KJIOAKH BBIBOIATCS Hapyxy.
CaMuEBl UMEIOT napHbie CeMEHHHUKH. OTXOAAIINE OT HUX CEMSBBIHOCSIINE
KaHaIbLB! BNaalOT B MOYETOYHHUKH, OJIHOBPEMEHHO CIyXKallUe camiiam
cemanpoBoAaMu. OHU TakXKe OTKPHIBAIOTCA B KJI0aky. Yepe3 HekoTopoe
BPEMA M3 MKPHHOK BBUIYILISAIOTCH JHMYMHKH, KOTOPbIE BEAYT HCKJIIOYH-
TEJIBHO BOIHBIH 00pa3 MHU3HH U 110 CTPOCHHIO HAIIOMUHAIOT PhIO (rojosa-
CTHKH). Y JMYMHOK HET NMapHbIX KOHeYHOcTed. OHU ObIaT Hapy>XHBIMH
#abpaMH, HMEIOT ABYXKaMEPHOE CEpALE, OJHH Kpyr KpOBOOOpalleHHs H
opraibl 60KkoBOH JHHHH. [THTaIOTCS rOJIOBACTUKH PAaCTUTENBHOH NHUILEH,
cockabauBasi BOJOPOCITHM € IOBEPXHOCTH BOAHBIX pacTeHHH. B mpouecce
MeTramop03a NMPOHCXOAHUT M3MEHEHHE BHYFPEHHEro M BHELIHEro CTpoe-
HHA XKHMBOTHBIX, H OHH IIPHOOPETAIOT YEPThl B3pOCIIbIX aMPHOUH.

3eMHOBOZIHbIE HEKOTOPBIX BUJOB JIEMOHCTPHPYIOT 3a00TY O MOTOMCT-
Be (orcaba-nogumyxa, KBaKIIH, I0HCHOAMEPUKAHCKAs nuna U 1p.). KakoBbl
Obl HU OBUIM OCOOEHHOCTH Pa3MHOXEHMS OTJCIBHLIX BHIOB 3¢MHOBOA-
HBIX, A7 pa3BUTHA UX IOTOMCTBa He0OXOIHMa BOJHas cpela.
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Ipenxu ambubwii, KOTOpHIE OOUTAIH B BOXHOH Cpelle, NOLKHBI ObLIH
UMEeTh BO3IYyHIHbIE OpPraHbl AbIXaHUS. TaKHMH BO3MOXXHBIMH MpeIKaMH
MOTJIH ObITh KaKve-TO ABOAKOJBIILALIME H KUcTenepbie poiObl. BeposTHee
BCEr0 3€MHOBOJHBIE MPOUCXOAAT OT JpeBHHUX kucrenepbix poib. Ilo
CTPOEHHIO KOHEYHOCTEH U Yeperia 3TH PhIObI O4EHb OIM3KH K HCKOMAaeMbIM
3€MHOBOJHBIM KapboHa — cterouedanaM, KOTOPBIX CUMTAIOT NpeIKaMH
COBpEMEHHBIX aMbUOUIL.

CoBpeMeHHbIE 36MHOBOJHbIE NIPMHAAJIEKAT K TpeM orpsaaaM: besHo-
rue, XBoctarble U becxBoctrie. K nepBoMy OTHOCHTCS HEOOJIBILIOE KOJH-
4yecTBO BHIOB (0K0s0 60), KOTOpBIE BEXYT pOKOLIMi 00pa3 )XHU3HH, HaIo-
MHHalOT OONBIIMX YepBeH, U MOITOMY HaHHBIH OTPAN HA3bIBAIOT TAKXKe
4yepBiraMyd. bBecXBOCTblE 3E€MHOBOAHBIE IIEPEIBUTAIOTCS C MOMOLUBIO
HPBDKKOB, Y HHX Pa3BHTbl MOIIHBIE 33JHHE KOHEYHOCTH H OTCYTCTBYET
XBOCT. THNHMYHBIE NPEICTABUTENH OECXBOCTHIX — TpaBsHast H OCTPOMOp-
Jlast JATYWIKH, cepas U 3elieHas KaObl, KEepNSHKH, YeCHOUHHLbI, KBaKIIH.
K orpany xBoctaTeix aMpubHii OTHOCATCA OOBIKHOBEHHBIH M rpedeHYaThli
TPUTOHBI, CaJTAMaHPbl U aKCOJIOTIIH, IIPOTEH.

3ananus

BeiGepuTe 0AMH NPABHIbHBIH OTBET.
1. V nsrymek 4uciao meidHpIX HO3BOHKOB paBHO
1) omHOMYy
2) nBym
3) cemu
4) nIeHHbIE NO3BOHKH OTCYTCTBYIOT

2. B oceBoM ckenere GecxBocTbix aM(uOMil BBIIESIOT CACTYIOIIHE
OTHEIbI
1) TynoBHUIHBIA U XBOCTOBOI
2) IeHHBIH, TYIOBUIUIHEIA, KPECTLOBBIA H XBOCTOBOMH
3) 1weHHBIA, rPyJHOMN, MOSCHUYHEBIA H KPECTLOBBII
4) uICWHBIHA, IPYAHOM, HOACHUYHBIN, KPECTLIOBBIA U XBOCTOBOM

3. BopoHBpH KOCTH y NATYIIKH BXOJAT B CKEJIET

1) nosca 3aqHHUX KOHEYHOCTEH

2) mnosica nepeaHuX KOHEYHOCTEM

3) cBOOOIHBIX MEPEAHUX KOHEYHOCTEH
4) cBOOOJHBIX 33JHHX KOHEYHOCTEMH
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10.

11.

192

Y nArymek Maibiii KpYr KpoBOOOpAIeHHs 3aKaHYUBAETCA B

1) mnpaBoM mpexacepauu

2) 7neBOM MpeAcepaud

3) xemymouke

4) y nArymex BCEro oJuH Kpyr KpoBooOpalieHus

VY narymek OoJbLIO#H Kpyr KpoBoOOpaIieHHs HaYHHAeTCA B

1) neBoM xkemynaouke 3) eAMHCTBEHHOM XEIIyd04Ke
2) mnpaBOM XeNyAOYKe 4) apTepHaJIbHOM KOHYyce

Y 6ecxBoCThIX aM(HOHIi BEHO3HAs KPOBb TEUET IO

1) mxyram aopThi

2) KOXHBIM apTEPUAM

3) NOAKIIOYHYHBIM apTEPUAM
4) 7nero4HeIM BeHaM

Toneko aprepHanbHas KPOBb B CEpILE JIATYILKH COAEPXKUTCH B

1) nesoM mpeacepauu 3) B oboux npexacepausx

2) npaBoM Hpeacepaun 4) B XeIyaouKe

ITpenMy1lecTBEHHO IETKUMH JBIIIAT

1) narymku 3) TpUTOHBI

2) xabsI 4) xBakwu

B cTpoennu riasa narymku

1) TONBKO BEpXHHE BEKH 3) BepxHHE H HHXKHHE BEKH

2) TONBKO HHXKHHE BEKH 4) BEKH OTCYTCTBYIOT

B cnyxoBoM anmapare y nIAryiiek HMeeTcs

1) HapyxHoe CIyXOBO€ OTBEPCTHE, CPeJHEe yXO W BHYTpEHHee
yXo

2) cpexaHee yxo M BHYTPEHHEE YXO

3) TOJBKO BHYTPEHHEE YXO

4) OapabaHHas epenoHKa, CpeHee YX0 U BHYTPEHHEE YXO

MouenonoBsie OpraHsl y 3¢MHOBOJHBIX OTKPBIBAIOTCA

1) B K1OaKy

2) caMOCTOSATENbHBIMH OTBEPCTHIMH

3) y 6ecxBoCThIX — B KJIOaKy, Y XBOCTaThiX — CaMOCTOSATEJbHbI-
MH OTBEPCTHAMH

4) y caMIIOB B KJI0AKy, Y CAMOK CaMOCTOATEILHBIM OTBEPCTHEM



12.

13.

14,

15.

16.

17.

18,

["aMeThl y 5ECXBOCTHIX 3eMHOBOJHBIX
1) BHIOPACEIBAIOTCH HAPYKY Yepe3 KIOaky

2) BHIOPACEIBAIOTCA HAPYXKY Yepe3 POTOKH MONOBBIX KENE3

3) caMiB BBOJAT CMEPMAaTOIOMOB] B KNOAKY CAMKH

4) CaM1EBl BBOAAT CNCPMATOZ0KILI B IMOJIOBOC OTEEPCTHE CAMKH

Y ronoBacTHKa KMEKTCH
1} TonbKo Hapy»HEIC xa0pel
2) TONLKO BHYTpeHHHE xabphl

3} B npouecce pa3sBHTHA NPOHCXCIOHMT CMEHA HAPYKHBIX Xabp Ha

BHYTPEHHHE
4) NPOHCXOAMT CMEHA BHYTPEHHHX Xalp Ha HAPYKHBIE

I'o70BacTHE HMeET KPOBEHOCHYIO CHCTEMY
1) HesaMKHYTYIO

2) ¢ OZHHM KPYTOM KposooGpalleHHA H JBYXKaMEPHBIM CCpILeM
3) ¢ ogHMM KPYTOM KpOROODpALIEHHA H TPEXKAMEDPHRIM CepalleM
4) ¢ ABYMA KpyramMu KposooOpallleHHA H TPeXKaMepHbIM cep/LieM

Iepexoanoi dopmoit Mexay uckouaemeiMi peibamu B ambubuamu

CUHTAIOTCA
1) ecreronedane
2) HXTHOCTETH
3) KOTHJIO3aBpHI
4) celMypHH

BoiGepuTe TPH NPaBHJALHBIX OTBETA.
K orpaay GecxpocTeix ampubuii He OTHOCATCH

1) KepnsiHkH 4} KBAKIIK

2} decHOYHHLE 5} canamaHaps

3) TpHTOHH 6) uepearu

B cocrab I1euenoro noaca y ampubuit sxogar

1) reyueBbIC KOCTH 4) NOKTCBBIC KOCTH
2) nouatku 5) mTy4eBbIe KOCTH

3) KMOMHLBI 6) KOpaKOHIBl

¥ GecxBOCTHX aMOHOHH apTepHaIbHAA KPOEb TEUCT MO

1) nmerouHsIM BeHaM 4) COHHBIM ApPTEPHAM
2} KOWHBIM BCHAM 5) myram aopTel

3) KOKHO-JICTOYHBIM APTEPHAM 6) nonLIM BEHaM
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19. ¥V ronosacTnka HMeetcs
1} neyxxamepHoc cepane 4) pBa Kpyra KpoBOOOPAILICHHSA
2) TpexKaMepHOE ceplue 5) opran COKOBOH NMHHUH
3) oamnd Kpyr KpoBooOpauleHUA ~ §) MapHble KOHEYHOCTH

20. K opranaM BeinefieHHs NATYLWIKH OTHOCATCH

1} TYMIORWINHBIE NOYKK 4) nporouebpraud
2} TazoBHIE NOYKH 5) Meranedpuann
3) MOYETOYHHKH 6) MOYEBOIt Ny3LIPh

21. YcTanoBHTE COOTBETCTBHE MEEKLY 3eMHOBOAHLBIM H OTPAIOM, K
KOTOpPOMY OHO OTHOCHTCH.

3emHoBoaHOE Orpag
1) xBakwy A) Becxpocrbie
2) KepAsHKH b) Xsoctatble
3) akconotam B) bBe3norue

4) canmamanapel
5)  4eCHOUHHLIBI
0) dJepBArn

K1o4n K 3a1aHHAM

Ne sonpoca 1123 |4|35 6 7 3 9 10
OTBET 1 21212 4 2 1 2 3 4
MNesonpoca | 11 112 (13 |14 | 15| 16 | 17 | 18 19 | 20
oTBeT Lol 32 2]356]2386]124]1350136
3ananue 21
1 2 3 4 5 ]
A _.A_ ) b b —K——EB—-_—

Kaacc IIpecMbikainmuecs. O0nas xapakTepHCTHKA Kacca.
Muorooipazue cORpeMeHHLIX NIPECMbLIKAIOUUXCS,
[IponucxoxkieHHe NPecMbIKAIOINXCA. [ peRHHe
npecMbIKaONHECA: JHHO3ABPLL, 3Bepo3ylble suepsl

Hpe(!MI;IKaIOIIIHECH — NEpBLRIC MOIBOHOYHEIS AMHBOTHRIC, MOITHOCTRHY
MEPSHIENINHE K OOMTAHHIO Ha CYIE B YTPATHRIINE CBA3E C pOA0it. B ceazu ¢
ITHM Y NPEACTABHTENSH KIacch BPpabOTANCs UeMbil KOMILIEKC npuenocobh-
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NeHHHA. Y NpecMBIKAINKXCA Gonee COBSPIUEHHAA IBIXATEIBHAA CHCTEMA.
Ouu OTKIIAALIBAIOT AHIIA, 3AUULISHHbIE CKOPIYIIOH, 3apOablil B AHIe HMEET
aMHHOTHYECKY10 000MI0UKY, CNEAOBATENBHO, MPECMBIKAIMECA — AMHHO-
Tol. PelITHINY HMEWT CYXYH0, OPOTOBEBILYI), IPAKTHYECKN NHIICHHYIO XKe-
NC3 KOXY. 3T0 1103ROJACT YMEHLIINTL NOTEPH BOMEI [IPH HCIIAPEHHH C ee
NOBEPXHOCTH. B KoXe €cTh cueuuaibHBIE 3aIUHTHBIE 00paloBaHuA (poro-
Bble HelIyM H WHTKN). Jlng penmunHi XapaKTepHa NHHBKAa — NEPHOAWYE-
CKdsl CMEHA HAPYHHBIX KOXHEIX TTOKNOBOE.

CKener penTwIHH COCTOMT M3 TeX K& OTHENOB, HTO H ¥ BCeX [103BO-
HOYHBIX (TO3BOHOYMHHK, HEpPen M CKENET NAapHLIX KOHEYHOCTEH H HX M0A-
coB). OceBOH CKENeT BKJIHMYAET FATH OTAEIOB: WIEHHBIA, [PYIHOM, NOAC-
HHYHbIH, KPECTUOBbIH M XBOCTOBOH. KONH4YECTBO NMO3BOHKOB B IICHHOM
OT[eNe ¥ Pa3HBIX PENTHAHA KoneHneTes B 3aBUCHMOCTH OT CHCTEMAaTHYe-
CKOHl NIPHHAMIENHOCTH XHEOTHOTO. [lpa NepBbIx WeiHbIX MO3BOHKA pen-
THIHH UMET ocofoe CTpoeHUe, KoTopoe obecledHBaeT NOIBHKHOCTE TO-
noebl. TlepBrIl no3BOHOK (aTnaHT) HMeeT (opMy KOMLUA H IOABMKHO
COWICHAETCA ¢ HEPEnoM. Y BTOPOro weiHoro nossoHka (dnHcTpodes)
€CTh BEIPOCT, BXOJALMHA B 5T0 Koapuo. Brarogaps nogoSHOMY cowreHe-
HHIO TIO3BOHKOR [OJ0Ba MOXeET ¢BODOAHO MEpeMEIATECA KaK B OpH30H-
TANLHEH, TAK H B BePTHKANEHOH [IOCKOCTAX.

Y pentunMi (3a UCKIWUSHHEM 3Meil) nogRIAeTCH IPYAHAS KIETKA.
Ona oOpazoBaHa peOpamiu, KOTOpbIE NPHKPENIAIITCH OAHHM KOHLOM K
rpydHHE, 4 IPYFHM — K IPYJHOMY OTAENY NMo3BOHOYHHKA. [loscHu4HEBIH
oraen obpazopal palHbLIM YHCIOM NO3BOHKOB. KpecTuosslf oTaen cocto-
HT H3 ABYX NMO3IBOHKOE, K KOTODIM [IpHWIEHAETCA TazoBblit nmosc. [lozpoH-
KM WEHHOIO M 1I0ACHHYHOID OTOENOB PENTHAHA Takke necyr pelpa,
HO OHH OTHOCHMTEJABHO KOpPOTKHE M HE COGIHHEHBl ¢ [pPYRMHOM.
B xBocTOBOM OTHEN PenTHIHH MOXET BXOAWTH PasHOE KOMHYECTEO 1O-
3BOHKOB. ¥ fLEPHL TO3BOHKH XBOCTOBOTO OTAENA YAIHHEHB! M HMEOT
ocofoe CTpogHNE (XPALLEBbIE AHCKH), YTO MO3BOIAET HM «0TOPACHIBATEY
XBOCT MpPH OMACHOCTH. Yepes HexoTOpOe BPCMS XBOCT OTPACTAET BHOBE,
HO €T0 OCHOBOH B 3TOM CIIy4ae CAYXAT HE KOCTHBIE MIO3BOHKH, a Xpsile-
BOii CTEPHEHS.

Yepen npecMBIKaMWHXCA 00paseBad KOCTAMH. YeNIOCTH BRHITAHYTOMH
bopMbl, HX JBHKEHHE ofecneuHBaeT MOLHAA KEBATENBHAT MYCKYIATYpa.

CTpOEHNE NOACOB KOHEYHOCTEH CXOJHO CO CTPOEHHEM 3THX OTIEIOR
CKEJIeTd ¥ 3eMHOBOIHBIX. B NpHKpenneHHH nodca nepeiHuX KOHEUHOCTEH
K NO3ROHOYHHKY YYACTBYIOT K4K MBIIILE], TAK W rpydHHA. Tasosblid mosc
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KpENUTCA K JBYM IO3BOHKAM KpecTLOBOro oticiaa. CBobomHas KOHeY-
HOCTh MMEET CTPOCHHE, TUIIHYHOE I Ha3eMHBIX MO3BOHOYHEIX. IIpouc-
XOIHUT AalbHEHIIee YCI0XKHEHHE TYJIOBUIHOH MYCKYIaTyphl: 00pasyroTcs
TPYIIBl MBILIL WieH, obecrevnBalonue BIKEHHS TOJIOBBI H Mexpedep-
HBIX MBIIIL, 61arozaps KOTOPHIM NPOMCXOIUT pAaclIMpEHHEe U CKaTHE
TPYOHOH KJIETKH.

ITvimeBapuTenabHas CHCTEMa HMEET CTPOSHHE, THITMYHOE /I BCeX MO-
3BOHOYHBIX )XMBOTHBIX. OHa HAYMHAETCSA POTOBOH MOJIOCTBIO, OTKYy/a TH-
112 TONAJaeT B INOTKY, 3aTEM B ITHINEBO, Aanee — B XKEIYAOK, TOHKHH H
TOJICThIM KHIIeYHHK. Ha rpaHuue Mexny MOCieIHHMH IBYMS OTAE/IaMH
HaxOAHTCs HeOoNbIlas Cenas KHIUKA. 3aKaHYHBACTCS HILIEBAPHTEIbHBIA
TPaKT NPAMOH KHUIUKOH, OTKpbIBAIOLIEHCs B Kioaky. MMerorcs meyeHs ¢
XETYHbIM ITy3bIPEM U NODKETyJOYHas kene3a. IIpoToky nmHImeBapUTeNb-
HBIX K€JI€3 OTKPBIBAIOTCS B JBCHAALATUIIEPCTHYIO KHUIIKY.

EnvHCTBEHHBIH opraH IbixaHus y pentwiuidi — yerkde. Koxka B pe-
3ylbTaTE OPOrOBEBAaHMS YTPAYMBAET IbIXATEIbHYIO GYHKUHIO. Y pa3sHBIX
BUJIOB PENTHIMH JIETKHE HMEIOT pa3iIM4yHOE CTPOEHHE. [lpIXxaTenbHas CUC-
TEMa HAYMHAETCSA HO3IPSAMH, KOTOPBIE BEXYT B HOCOBYIO nonocts. M3 Ho-
COBOH MONOCTH BO3AYyX IONAJaeT B POTOIJIOTOYHYIO IOJIOCTh, OTTYZAA B
TOPTaHb, TPAXEIO0 H IO JByM OpOHXaM NPOHHKAET B Jerkue. B cTeHkax
TpaxeH ¥ GPOHXOB €CThb XPALIEBHIE MONYKONBIA, MPEXOXPAHAIOLINE HX OT
crmajaHus. BepxHue apIxaTenbHbIe MYTH 00pa3yloTCs Y penTWIHi B CBA3H
C YAJHHEHHMEM IIEHHoro oraena. I'pyaHas KiieTKa MO3BOJIACT PENTHIMAM
IPHMEHATE MEXAHU3M peOEPHOTO AbIXaHUA (aKTUBHBIA BIOX U MACCHBHBIN
BBIIOX).

B kpoBEHOCHOH cHCTeMe NPECMBIKaIOIIMXCA J1Ba Kpyra KpoBoobpalie-
Hus (6OTBIIOH KM Maublif), cepaLe TpexkamepHoe. B xemymouke 00bIIMH-
CTBA PENTHIMH €CTh HENOJHAsA I[IEPErOpONKa, KOTOpas IMpenoTBpallaeT
TIOJIHOE CMEIIMBaHHE BEHO3HOM M apTepHanbHOH KpoBH. MckmoueHue —
KPOKOJWJIBI, Y KOTOPBIX 3Ta meperopoaka noiaHas. OT onpeAcIcHHBIX y4a-
CTKOB JKEJIYZ0YKa, COAEPXKAINX KPOBb, B Pa3HOH CTENECHH OKHCIECHHYIO,
OTXOJAT TPH KPYIHBIX cocyna. Jlerounas aprepus HeceT YMCTO BEHO3HYIO
KPOBb B JIETKHE. JTa apTepUsi OTHOCHUTCA K MajioMy Kpyry KpoBooOpaliie-
Hud. TIpaBas qyra aopThl COAEPIKHUT TOJBKO apTEPHANIbHYIO KPOBb; OT HEe
OTXOJAT COHHBIE apTEPUH K FOJIOBHOMY MO3TY M COCYHBI K IEPEAHHM KO-
HEYHOCTAM. JleBas nyra HEceT CMeEIIaHHYlo KpoBb. CIMHHAA aopTa, obpa-
30BaHHAas CIHUAHUEM JICBOW W NPaBOM AyT, CHaOXaeT CMELIaHHOW KPOBBIO
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BHYTPEHHHE OpraHel. BeHO3Has kpoBb HampaBiseTcs B IpaBoe Mpencep-
IIHe 10 BYM NEPEIHHM H OIHOH 3aHEH MOJIBIM BEHAM.

Opranamu BbLIETICHHSA PENTWINH ABIAIOTCS NOYkd. B noukax ocymuie-
CTBJIAETCA MEXAaHH3M OOPAaTHOro BCACHIBAHHA BOMBI, O3TOMY PENTHIHH
JKOHOMAT BOLY INpPH BBLAENEHHH. OT NMOYEK OTXOAST MOYCTOYHHKH, OT-
KpBIBAIOIHECS B KJIOAKy. 3[€Ch )K€ HaXOAHTCS OTBEPCTHE MOYEBOIO IIy-
3pIps. IIpOMYKTOM BRIIENCHHS Y OMHHMX BHIOB PENTHIHH (BOAHBIE Yepena-
XH, MOPCKHE 3M€H) SBJIACTCS MOYEBHHA, y ApYrux (OOIBIIHHCTBO 3MEH,
BapaHbl) — MOYeBas KHCIIOTa.

Bce NMpecMBIKaIONIHecs — pa3/esbHONONBIE XKHBOTHBIE. CaMIlbl HMe-
JOT MapHble CeMEHHUKH. OT HUX OTXOAAT CEMSANPOBOJEI, N0 KOTOPHIM CO-
3pEBILHE CIIEPMaTO30HbI BEIBOAATCA B KJI0aKy. CaMilbl MMEIOT KOIyJi-
THBHBIE OPraHbl, I03TOMY OIUIOfIOTBOPEHHE Y PENTHINH BHYTPEHHEE. ITO
ele 0JHO U3 NPHCHOCOOICHHH XKHUBOTHBIX K IOJHOCTHI0 Ha3eMHOMY 00pa-
3y XKM3HH. STHIEKIIETKH cO3peBaloT B MapHBIX AHYHHKax caMok. OI1uioxo-
TBOPDEHHE NPOHCXOAMT B BEPXHHUX OTAenax siuesona. [Ipoasurasce mo
AHLIEBONY, OIUIOZOTBOPEHHAs SHLIEKIETKA OfEBAETCA OEIKOBBIMH H CKOp-
JIynoBbIMH 00on04kaMH. OGOJI0YKH NMPEAOXPAHSAIOT LA OT BHICBIXaHHA H
00pa3yroT XKHIKOCTb, B KOTOPOIi IJIaBAET 3apOJBII; KPOME TOTO, OHHM I0-
3BOJMIOT NPEOJONIEBATh CIIY TSKECTH, IOITOMY siIa HE TEPSIOT CBOIO
dbopMy H 3aponsi He nedopMHpyeTCcs. ITO TakxkKe PUCIIOcCOOIeHHE pell-
THIHI K CYLIECTBOBAaHHMIO B Ha3eMHBIX yCIOBHAX. CaMKH OTKIAABIBAIOT
KpYIIHBIE, GOTaThIE )KENTKOM stifna. I HEKOTOPHIX NpeACTaBHTENEH Kiiac-
ca (kHBOpoOAflIas sIIepHLia, HEKOTOphle BHIBI 3Meil) XapaKTepHO siilie-
XKHBOPOXKJICHHE (3apOJBII Pa3BUBAETCA B IOJIOBBIX ITYTAX CAMKH 3a CUET
MUTATENbHBIX BEIIECTB, Haxoamuxcs B sine). [IpoaykTsl oOMeHa 3apo-
JbIIIA HE BBIBOJATCA BO BHEIIHIOK CPENy, @ HAKAIJIMBAIOTCSA B CIELMAIb-
HOM OpraHe — 3apO[bIIIEBOM MOYEBOM ITy3bipe. Pa3BHTHE NPOHCXOIUT
6e3 MeTaMopdo3a, H U3 Ailla BEUIYIUIAETCS )KHBOTHOE, OTAMYAIOILEECS OT
B3pOCJIOTO TOJIBKO Pa3MEPaMH H HEJOPa3BHTHEM IIOJIOBBIX OPraHOB.

CtpoeHHe LEHTPAILHOH H IepHpepHyecKoil HEpBHOH CHCTEMEI Ipe-
CMBIKAIOMHXCSA HE OTIMYAETCH OT APYTHX MO3BOHOYHBIX JKHBOTHBIX. Ilo-
Jyuiapus nepeHEro Mo3ra IIOKPHITHl CEPhIM BEILIECTBOM — KOpOH. Pa3Bu-
THE KODBl NEPEOHEr0o Mo3ra oGecrnedyHBaeT pa3BHTHE CIOXKHBIX ¢(opM
noBezieHHs >XUBOTHBIX. OOOHAHHE y PENTWIMH HIpacT HE3HAUYUTENHLHYIO
ponb. Ha kpelilie IpOMEXYTOYHOrO MO3ra pacroyiaracrcss TEMEHHOH op-
raH, CTPOEHHE KOTOPOTO CXOJHO CO CTpPOEHMEM IJa3a. Ha Baxuyio posb
3pEHHA B JKH3HH MPECMBIKAIOINXCS YKa3bIBaIOT OONBIIHE pa3Mephl Aojei
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cpeaHero Mosra. Mo3ke4ok, OTBE4aloLHil 32 KOOPAHHALMIO IBHKEHHI, Y
PENTUIINI Pa3BHUT JIYYIIE, YEM Y 36MHOBOIHBIX. ITO OOBACHAETCS TEM, YTO
npecMbIKaromuecs 6onee NOABHKHBI M JBHKEHHUSA UX 3HAYUTENBHO pa3HO-
obpasHee.

CrpoeHue opraHoB ciyxa pentwinid U amdpuOuii oyens noxoxe. Op-
raHpl 3p€HHS NPEICTaBUTENIEH ITHX ABYX KJIAaCCOB TAKKE MMEIOT CXOIAHOE
CTPOEHHE. Y sLIEpUL MMeeTCs MHIaTelbHas NepernoHKa (TpeTbe BEKO).
BMecTe ¢ HIDKHEM U BEpXHHUM BeKaMM OHA 3allMIaeT poroBuuy. Y 3meii
BeKd cpacTaorcs. OpraHoM ocs3aHMss y MHOTHX PENTWIMH sBIieTCS
JUIMHHBIH f3BbIK, Pa3ABOCHHBIA Ha KOHUE. B poTOBOH MONOCTH y NpecMbl-
KalOILUXCS PaclojioXKEH CIELMANbHBI OpraH XHMHMYECKOro 4YyBCTBA.
VY HEeKOTOpBIX 3MEH, KOTOpbie NMHTAIOTCA TEIUIOKPOBHBIMU >KUBOTHBIMH,
HMEIOTCS TEPMOJIOKATOPBI.

ITpenxamu pentunuii cuuraior cermyputi. OHH 00JajaM TPH3HAKAMU
kak ambubui, Tak ¥ pentuauil. Ilepsbie mpecMblKaromUecs (KOTHIO3aB-
pbl) MOABHIINCH, BEPOATHO, B Hayajle KaMEHHOYTOJIBHOIO NepHoja Najleo-
30McKOM 3pbl. OTAENMBIIMACA OT KOTHUJIO3aBPOB NMOAKIACC CHHANCHIHBIX
PEeNTHIMH Jaj] Hayano MiekonuraiommM. HecMoTps Ha pasHooOpasue
topM (cpead HUX OBUIM XHIIHBIE, PACTUTENBHOAIHbIE H HACEKOMOSHBIE),
BCE 3BEPONOAOOHBIE NPEACTABIAIN COOOH HCKIIOYUTENBHO HA3EMHBIX KH-
BOTHBIX. HEKOTOpBIE IPEBHHE NPECMBIKAIOUIUECH BTOPUYHO MPUCIIOCOOU-
JIHCh K BOAHOMY 00pa3y >KHM3HHM. VIXTHO3aBpB! BHEILUHE HANOMHHAIH CO-
BPEMEHHBIX 3y0aThlX KHTOB. Kak ¥ KHTBI, OHM YTpaTHIM 3agHHE
KOHEYHOCTH, HO NpHOOpEH BEPTHKAJIbHBIH, KaK y pbl0, XBOCTOBOI! IJIaB-
HUK. IToCKOJIbKY OHHM YyTpaTHIM CIIOCOOHOCTH K BBIXOJY Ha Cymy, TO IpH-
o0penu xuBopoxAeHHe. K BOAHBIM JXHBOTHBIM NPHHALIEKAIM U TUIE3HO-
3aBpbl.

W3 coBpeMeHHBIX (OpPM K KOTHIIO3aBpaM HauOonee OIH3KO CTOAT de-
penaxy. OHH BpIpa0OTAJIM YHUKAJIBHOE MPUCIIOCOOIEHHE U 3aUIUThl —
MAHUHUPb, a2 CTPOCHHE MX BHYTPEHHHX OPraHOB IPAaKTHYECKH HE H3MEHH-
J0Ch.

ITpMMUTHBHBIMH, Mall0 U3MEHUBIIMMUCS MO CPaBHEHHIO C HCKOMae-
MbIMH q)OpMaMH ABJIFOTCA COBPECMCHHDIC KJIFOBOT'OJIOBbBIC. K Hum npyHan-
JISKUT €AWHCTBEHHBIH JIOKUBILMH O HACTOSIIEIO BPEMEHM IIPEACTaBH-
Tenb — cammepusi, oOUTaromas Ha ocTpoBax okoyo Hooil 3enanmuu.
BHerHUM 0671MKOM OHa HallOMMHAET SIIEPHULY, BEET HOYHOH 00pa3 xH3-
HU U MUTaeTcs pa3HOoOOpa3HOH »XUBOTHOHM nuinei. Y rartepuu sSCHO BbI-
paXkeH TEMEHHOH OpraH, KOTOPbIH HAlIOMHHAET IJIas3.
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OucHp 6OBLIYI0O M Pa3HOOOPa3HYIO IPYNNY MPECMBIKAIOLIMXCA CO-
CTaBIISIOT apx03aépbi. B OCHOBAaHMH 3TOH IPYIIBI CTOAT NCEBAO3YXHH —
HeOOJIBLIHE KUBOTHBIE C OTHOCHTEJIBHO CHIBHO Pa3BHTHIMH 3aJHHMH HO-
ramu. OT NCEBAO3YXHi NPOM30ILIO OONBIIOE KOIHYECTBO Pa3HOOOPa3HbIX
(OpM NPECMBIKAIOUIMXCA: JIETAIOIIHE AEPH (IITEPONAKTHIIH), KPOKOIH-
JIbl, AOXKMBILHKE O HACTOSLIETO BPEMEHH, H AHHO3aBPHI.

HanGosnee MHOroYHcIEHHON H pa3HOOOPA3HOM IPYNIOH NPECMBIKA0-
muxcs ObUIH AMHO3aBpbl. B 3Ty rpynny BXOAMIH KaK MEJIKHE KHUBOTHBIE
(pa3sMepoM € KOLIKY H MeNb4e), TAK M rUrantel 30-MeTpoBO# [UIMHBI U
Mmaccor 40—50 1. OHu OBLTH MpenCcTaBIEHBI KaK XHIIHUKAMH, TaK U TPaBo-
SAHBIMH XHBOTHBIMHM, MOTJIM TEPEABHIaThCA HAa YCTHIPEX KOHEYHOCTAX
WJIM TOJIBKO Ha JIBYX 33[JHUX KOHEYHOCTSX. JIHHO3aBpOB MOIpa3AensioT Ha
JIBe TPYMIBl — SALIEPOTA30BLIX M NTHIIETa30BbIX. Hanbonee sapkue npen-
CTaBHTEIHM AIUEPOTA30BbIX — OpPOHTO3aBp M AMMIOAOK. K NTHIETAa30BBIM
OTHOCAT HI'YaHOJIOHA, CTEro3aBpa C ABYMS PAlaMH KOCTHBIX TPEYrOJbHBIX
IUIACTHH Ha CIIMHE M TPHLEpATOnca C OJHMM POroM Ha KOHLIE MOpAbl H
JIBYMS — Hajl IlIa3aMH.

Ot apx03aBpoB 6EpPYT CBOE TIPOMCXOXKAEHUE M IITHLIBI.

PacuseT npecMbIKaOLIMXCS NPUXOAHUTCS HAa KOHEL TPHACOBOIO M HOp-
ckuil nepron. K KOHIly Me0oBOro nepHojaa Me3030HCKOH 3pbl OCHOBHBIE
IpYNIBl APEBHUX NPECMBIKAIOLIMXCA BEIMEDIIH.

CoBpeMEHHbIE PENTUIIMM COCTABIAOT 4eThipe orpsaa: KiroBoroso-
Bble, Uenryituatsie, Kpokonunel u Uepenaxu.

Otpsapn YemyituaThie pacrnagaercs Ha 2 MOJOTPAAA: AIEPHLBI U 3MEH.
Oxkoino 2000 BHAOB sLIEpHUI] CrpyNNHPOBaHbl B cemercTBa. K smepuinam
OTHOCSTCS IEKKOHBI, araMbl, KpYrjOrojlOBKH, MI'YaHbl, a TaKxke Oe3Horue
S1EpULB] — BEPETEHHLA U JkenTony3uk. K 3To# ke rpynne nmpuHaaiexar
BapaHbl, JOCTHIAIOIIHME OYEHb OOJIBIIIMX Pa3MEPOB, CLUMHKH M HACTOALIHE
AEpULbI, NPEACTABUTCIIM KOTOPBIX — ApbIMKAA U DICMGOpO()}IWa}I Auje-
puybl. Tonotpsn 3mei Takxke o0beauHsET Oojee 2 ThIC. BUAOB. Y 1aBbl —
O4YEHb KPYNHBIE 3MEH JIHHOW A0 10 M, XKHBYILIHE B TPONUKaxX AMEpPHKH,
A3zun 1 Adpukd. K y)KOBBIM OTHOCATCS 0ObIKHOBEHHbIU YHC, BOOSHOU YoiC,
MEAfHKa, KOlllaubi 3Mes M CTpeiia-3Mes. Y TalioKOBBIX (0OwbikHOGeHHas
2aoka, zpemyuasn 3mes, LIATOMOPAHHUK) NepeqHHe 3yOpl UMEIOT KaHasl, 10
KOTOpOMY B T€JI0 KEPTBbI NONAIAET CEKPET ANOBHTOH Kele3bl. N0BUTH U
BCE MPEACTaBUTENN CEMEHCTBA acrMaoBbIX (koOpbl). CeMEHNCTBO MOPCKUX
3Mel 00bEAMHACT KUBOTHBIX, BTOPUUHO NMEPEIICALIMX K BOOJHOMY 00pa3y
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WHIHH H HACEMAIOMMX TpouMMeckue padoHsl Tuxoro u FHuauickoro
OKEaHoB.

Otpan Kpokoaunk! o6beAHHIET OKONC ABYX JECATKOR ONH3KHX MEXAy
coboi BuaoB. |IpeacTaBUTENH OTPAAA — HUABCKUE KPOKOOUR, TABHAN, EKH-
Bymuii B HHAHH, aMepUKAHCKHE aAnHraTophl H KaHMaHBL.

OTnHunTeNnbR2A YepTa HpeacTaBuTeneil otpsaa Yepenaxu — manuumue
naHuMps. Ero sepxwas vacte o0pa3sopasa pacUIHPeHHLIMH pebpaMH, Tak
YTO "Hepernaxa XKHBeT BHYTPH cBoeil rpyaHo# kietku. HexoTopele wepena-
XH BeIyT BOIMBIE 00pas kuiHH (KAPETTA, cynosus wepenaxd, Honromuan
yepenaxa} H ABAAKTCA XHIIHUKaMH, Bee cyxonyTHBIE Yepenaxy — pacTH-
TensHOAAHREIC. K HIM OTHOCATCA cpedHeasuamckan U apeueckan Hepenaxi,
A TAKKE Ccronueas yepenaxa ¢ [ananarocckux oCTpPOEBOB.

3agaHun

BoibepuTe oxui npaBMILHLIH OTBET,
1. Koxka y npecMbikaomnxcs

1} ILIOTHOC OpUNEraeT k Teny

2} obpasyeT nogkokHble NHMpAaTHYECKHE MELITKH
3} HMeeT MHOTO Kenes

4} BHINONHAET ALIXATENLHYIO GYHKIHIO

2. YHeno nanesues y SLIEPHIIE paBHO

1} OATH Ha BCEX KOHEYHOCTAX

2} OATH TONEKO HA MEPEAHWX KOHEMHOCTAX

3} [ATH TONBLKO HA 33JHHX KOHEYHOCTAX

4} eTHIpEM HA NEPeNHMX H ATH HA 3A0HHX KOHEYHOCTSX
3 IlenonHas MeXOKeTyIOUKOBA [IEPErOpOKa UMEETCS B ceplLe

1} TpHTOHOB

2} canamaHap

3} akcosoTne

4} XaMeneoHOB
4. Y Awepuusl B NIEBOM NpeACEPIMH KPOBR

1} BeHO3HAA

2} aprepuanbHas

3} cmenrannas

4} B cepale AWCPHLE TOIBKD OHD MPCACCPAHC

200



10.

11.

¥ fu1epHIIb CMELIAHHAA KPOBE TEYET (10

1) nerouHoi apTepHH

2) nercuHoil BeHe

3) npaeoi OyTE A0PTH

4) nesoit AyTe A0pPTH

Y NpecMEIKAIOWHACS TPETBE BEKO — 3TO

1) TnepenoHka, 3alHIAlONIAs I7143d OT MEXAHHYECKHX IIOBpEXTE-
HHHA

2) uepeloHKA, YEIaMHIAOLAN I1a%a

3) NOABWKHOE BEKO, 3aKPHIBAIONISE IN1A3

4) TpeTherc BeKa HEeT

B cmyxoBoM annapate y npecMbIKAFOIIHXCA HMEIOTCA

1) HapyKHOE CIYXOBOE OTBEPCTHE, CPEIHEE YXO H BHYTPEHHEE YXO
2) bapabaHHas MepernoHKa, CpeAHEE YXO H BHYTPEHHEE YXO

3) cpenyee yxo H BHYTPEHHEE YXO

4) TOIBKO BHYTPEHHEE YXO

Ilpx pa3sMHOKEHHH TIPECMBIKAOLIHXCA CAMIE

1) BBOAAT CUEPMATO3OKUIL! B [10.ICBOE OTBEPCTHE CAMKH

2) BBOJIAT CHEPMATOIOUIBL B KIOAKY CAMKH

3) DpPUKPEIUIAIOT KOMOK CIEPMBl ¥ BXOJAa B IOIOBOE OTBEPCTHE
CaMKH

4) vy pa3HbBIX BUAOR MOIYT BBIThL pasHBIE BAPHAHTE

K AwrepoTa3zoBeIM IHHO3aBpaM OTHOCHTCA

1) OpouTc3asp 3) crerosaep

2) wWryasonoH 4) TpHUEpATONC

W3 coBpeMeHHBIX penTIHE Hanbonee OIM3KH K HCKOIAEMBIM
KOTHIIQ3aBpaM NTPEACTABKTENH OTpAAA

1) Kporkozuner

2) UYepenaxn

3) Kimosoronoenie

4) YeuryHuateie

JupoTHBle, coueTaBluMe npu3Haku aMpuduii M penTHmi,
Ha3EIBAKTCA

1) mecespozyxuu 3) xoTuno3aEphl

2) nue3Ho3aBpkl 4) celdMypuH
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12.  IIpecHOBOAHEIC Yepenaxn — 3TO KHBOTHLIE, KOTOPLIE

[} sxueyT Ha cyllie, HO PAZMHOKAITCA B BOAS

2} SKHBYT B BOIC, HO PAIMHOKAIOTCA HA CYIIE

3) KHBYT U PAIMHOKAIOTCH B BOJIE

4) KHMBYT H pa3MHOKATCH HA CYLIE, HO OXOTATCA B BOAE

13. T'amoka oORIKHOBEHHAA OTKNAABIBACT ALA

1) B mecok 3) B cyxue NHCTBA
2) BBONy 4) sl HE OTKNAALIBACT

14, S710BHTLIE 3MeR OT ODLIEro YKMCTIA BCEX 3Melf COCTABILIIOT MPUMEPTIO

1) 50% 3 10%

2y 70% 4y 1-2%
15.  JIpeBHMe rHraHTCKHE ALIEPb] HAPCIBOBANH B

1) npoteposoe 1) mezoioe

2) naneooe 4} xaliHOo30¢

BEebiGepHTe TPH NPAaBANLHEIX OTEETA.

16. ¥ penTunuii BeHOIHAS KPOBE TEUET 110

1} nerouHoii apTepHH 4) cnuHHGH aopTe
2) upasoi nyrc aopTh 5) nepeaHeil nonow BeHe
3) nes.oii nyre aopThl 6) 3aadcih 1onoi BeHe

17.  XapaktepHoH 0cOOCHHOCTRH) 3MCH ABIACTCA

1} oTcyTCTBHE NOACOB KOHEUHOCTEH

2} oTcyTcTBHE TPYIHOH KICTKA

3) deThipexkaMepHoe cepuuc

4) otcyteTBHe SapabaHHOH MePEIOHKH
5) cpocliuecs NPO3PAUHLIE BEKH

) HAPYHKHOE OMLTOIOTROPEHHE

18. K orpany Yewrviluateie OTHOCHTCH

1) nnauleHocHas AEpUUA 4) rattepus
2) ramoka oOLIKHOREHHAs 5) xaperrta
3) npemecHas uryana 6) raeman

19. S noBHTLIMH 3MEIMH ABIAIOTCA

1) wowaues 3mes 4) MeIsHKa
2) rpemyuas 3men 5) necuaHas 3da
3) aHakoHza 6) xoponeeckas kobpa
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20.  PaledTHe ¢ METAMOD(IOIOM MPOHCXOIAMT ¥

1) oOLIKHOBEHHOM radrKH

2) IOperecHOH WryaHbl

3} 10KHOAMEPHKAHCKOH NALIE]
4} xeatobpoxoii KepiaiHkn

5} OOBIKHOBEHHOH HECHOUHHLB!
6} ROMKOH BEPETEHHIIbI

21. ¥CTaHOBHTE COOTBETCTEHE MEXTY NMPecMLIKAIOIIMMCA H OTPAIOM,
K KOTOPOMY OHO OTHOCHTCH,

IIpecmbikatomeeca Otpan
1) rarrepus A) Kmosoroioseie
2) xaperrta b} Yeuryituateie
3) riopaa B} Yepenaxu
4) peperenuua
5) wmensHka
6) arama

Knwoun K 3aJaHiaM

Newonpoca | 1|23 |4]5| 6 | 7] 8] 9 | 10|
OTBET 1 1 4 2 4 1 2 2__ ) 1 2
Negompoca | 1112 |13 |14 |15| 16 | 17 | 18 | 18 | 20
OTBET 4 1214 |33 [1,56|1,25]1,2,312,5,6(34,5
3ananue 21
1 2 3 4 5 6
A B B B B

Kaacc lltunesl. O0man xapaKkTepHeTHKa Kiacea.
CesonBble H3MEHEHHS B )KH3HH IITHIL, THE3X0BAHHE,
KO4Y€BKa H nepejernl, [IpoHcxoxaenne nruu

"T}{llbl — HABCMHLIC [MO3BOHOUYHBIC, [lpﬂ()ﬁchil[HC OCTOHHHYHY TCM-
NepaTypy Tena W crnoco®rocTh k nonety. [Ipuodperenne ¢cnocobHOCTH K
NOJIETY MPHBEIO K MHTEHCHOHUKAUMH OOMEHHBIX MPOHECCOB H BOSHHKHO-
BEHHIO COBEPLIEHHO YHUKANbHBIX ajanTauni.
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Pan 4ept B cTpoeHHH NTHI COMMKAET UX C PENTHIMAMH. Y ITHI OT-
CYTCTBYIOT KOXHBIE )KEJIE3bl, pa3BMBAIOTCA POroBble 00pa3oBaHHsA B MO-
KpoBax — ILMTKH Ha IeBKaX, pOroBOH 4exos KIoBa, KOTTH. Teao mTHil
MOKPBITO NEPbAMH, KOTOPBIC NPENCTABIAIOT cO00H IPOU3BOAHBIE POTOBBIX
yemwyi penTWInid. B 3aBUCUMOCTH OT pPacmojOXeHUs Ha Tesie U GYHKLHH
Iepbsl UMEIOT pa3Hble Ha3BaHMA. llepbs, onpenenAIolHe KOHTYpPH TeEna,
Ha3bIBAIOTCA KOHTYPHHIMH. Ilog HUMM HaxoAATCA ITyXOBBIE NIEpbs H Ha-
CTOAIMH IyX, oOecneyuBaroye TepMou3oiiluioo. KpymHbsle MaxoBble
nepbs 06pa3yloT MmIockocTh Kpbuia. CBEpXY M CHHU3Y HX YaCTHYHO IIpH-
KpBIBAIOT Kpoloiue nepbs. Ileppsa xBocTa HaspiBaloTcs pynaesbIMH. Ilepo
COCTOMT U3 CTEpPXKHS, HOTPY>XEHHOTO HH)KHMM KOHIIOM (O4YHHOM) B KOXY.
K cTepxHIO KpensaTcs MycKybl, 00ecIIeHHBaloOLIye ABHKEHHE nepa. B obe
CTOpPOHBI OT CTEPXKHA OTX0AAT Oopoku nepBoro nopsaaka. Ha Hux pacmno-
J0XeHbl 60poaKkH BTOpOro nopsaka. CUeIsscs ApYT C APYTOM KpHUOod-
KamH, 6opoakn 06pa3yioT omnaxasa mepa. Y IYXOBHIX IlepbeB M ITyxa 6o-
pOIKH BTOPOTO NOpPSJKa OTCYTCTBYIOT. HacTOAILMH IyX HMEET CHIBHO
YKOPOYCHHBIH CTEPXKEHD.

Koxa nTun ToHKas U cyxas, B Heil OTCYTCTBYIOT KOXHEIE xene3bl. Hc-
KJIIOUYEHHE COCTABJIET KONMYHMKOBAA JKEle3a, KOTOpas BBAEIAET XXHUPOIO-
IOOHBIH cekpeT. IM NTHIBI CMa3bIBalOT MEPbs, YTO oOecneyuBaeT aa-
CTMYHOCTP MEpPheB M  BOJOOTTAJIKMBAIOUIME CBOiicTBa. JKenesa
pacrnosaraeTcs y OCHOBaHHs XBOCTa.

CxeneT NTHL COCTOMT M3 MO3BOHOYHHKA, Yepena, CKeleTa KOHEYHO-
CTEH H UX MOACOB. YacTu CKelleTa NTHI CYyIMIECTBEHHO OTIMYAIOTCA CBOMM
CTPOCHHEM OT AHAIOTHYHBIX YAaCTEH CKeNeTa IPYTHMX Ha3eMHBIX I103BO-
HOYHBIX. OTH OTJIHYHS CBA3aHBI C NMPUCNIOCOONEHUAMH K monety. I1o3Bo-
HOYHHK NTHL, KaK H PENTWIMH, NOJpa3feNseTCs Ha IEHHBIA, rpyJHOH,
MOACHHYHBIH, KPECTLOBBIM U XBOCTOBOH OTAEnbl. [ BCEX OTAEIOB MO-
3BOHOYHHKA, KPOME INEHHOT0 U YaCTH XBOCTOBOTO, XapaKTEPHO CpalleHHE
MIO3BOHKOB Mexkay co0oii. IHeiiHbIil OTAe N03BOHOYHHKA OUYEHb IJITMHHBIH
H COCTOMT M3 Pa3HOTO YHCIIa MO3BOHKOB y pa3HbIX BHJOB nTHL. [IBa nep-
BBIX INEHHBIX MO3BOHKA — aTJIAHT M JMUCTPOJEii, a Takke 0COOBIA THII
COWICHEHHS OCTAJIBHBIX I03BOHKOB 00€CIIEYMBAIOT NOJBIDKHOCTL IIEH.
Bce mo3BOHKM IpyIHOro OTAE€NIa MPOYHO cpacTtarTcd. K HUM npHwieHs-
1oTca pebpa. Pebpa cocTosaT u3 nByX dactel, Takoe crpoeHHe pebep 06-
JIer4acT M3MEHEeHHe 0ObeMa rpyAHOH KIETKH, YTO OY€Hb Ba)KHO JyIsl Npo-
U3BeleHHsA aKTOB BIoxXa M Bhymoxa. CoceqHue pebpa COEIMHEHBI MEXIY
cobo# oTpocTKkamuy, Oiarofaps 4eMy YBEIHYHBAETCA NMPOYHOCTh IPYAHOMH
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KieTKH. ITosCHHYHBIE MO3BOHKH TAKXKE CIHBAIOTCS; CHEPENH K HHM IIpH-
pacTaeT NocCieJHHH IpyIHOH NO3BOHOK, a C3afd — KpPECTLOBBIE U He-
CKOJIBKO XBOCTOBBIX NO3BOHKOB. IlocienHHe XBOCTOBBIE HMO3BOHKH TOXE
CpPacTaloTCs B O[{HY KOCTb, JAIOILYI0 ONIOPY PYJIEBBIM IIEPHIM XBOCTA.

Jlnd depena mTHI XapakTepeH KPYIHBIA MO3TOBOM OTAEN, YTO CBA3AHO
¢ GobIIMMHM pa3MepaMH rOJOBHOrO Mo3ra. TOHKHE KOCTH 4Yeperna cpacra-
I0TCA 10 MCYE3HOBEHHS HIBOB. B uepene pacnosoxeHbl O4eHb KpYIIHbIE
rIa3sHULBL. UeNoCTH NMPEACTABIEHBl KIIOBOM, HOKPBITHIM POrOBBIM YeX-
oM. BepxHias 4acTh KIIOBa Ha3bIBAa€TCS HAAKIIOBBEM, a8 HIXKHAS — IOA-
KJIIOBbEM. 3y6Bl y ITHL OTCYTCTBYIOT.

Ilepennne KOHEYHOCTH y NTHL IpeoOpa3oBaHbl B Kpbulbi. Ha 3emie
NTHIA NEPEABUTAETCA TOJBKO Ha 3aJHMX KOHe4HOCTsAX. C 3THM CBs3aHbI
H3MEHEHHS B CKeJleTe obeHx nap KoHeyHocTel M ux noscos. Ilosc nepen-
HHX KOHEYHOCTEH COCTOMT M3 MapHBIX JIONATOK, MOIIHBIX BOPOHBHX KOC-
Teli (KOpaKOMAOB) U KIIOYHL, CpacTaioIuXcs B BU1o4Ky. KpynHas rpynu-
Ha [OCPEACTBOM pebep cBszaHa ¢ 03BOHOYHUKOM. CHH3Y IpyJMHAa HMEET
CIELHaIbHBIH BBIPOCT — KWIb. K HEMy NPUKPEIUBIOTCA MOIUHEBIE IPYA-
HEIE MBIILBI, o6ecriednBaroNIye oycKanue kpbuta. [lepeaHas KoHeYHOCTb
(XpBLIO) COCTOHMT M3 IUIeYa, Npenrieybs U KUcTH. KocTu muievya u mpen-
IUIEYbs aHAJIOTHYHBI TAKOBBIM Y Ha3eMHBIX 03BOHOYHBIX. KocTu 3amacTes
H IACTH CIMBAIOTCA U 00pa3yloT NPXKKY, B Pe3yJIbTaTe KUCTh 3HAYHUTENb-
HO ymIuHsAeTCA. B mepenseil KOHEYHOCTH ATHL OCTAlOTCS TOJBKO TPH
nansua. [IpouyHoe mpHKperUieHne 3aHUX KOHEYHOCTEH K ITO3BOHOYHHKY
JIOCTHraercs B pe3yibTate (OPMHPOBAHHSA CIOXHOTO KPECTLa, K KOTOpO-
My KpeTUTCs Ta30BbIH nmosc. Ta3oBbii nosic ntun 06pa3oBaH CPOCLUTHMHCS
KOCTSIMHM M Ha3bIBA€TCsl OTKPBITHIM, TaK KaK €ro jeBas U IpaBas MOJI0BUHEI
HE CpacTaloTcs Ha OpIOIIHO# CTOpoHE. JTO CBA3aHO C TEM, YTO NTHLBI OT-
KJIa[bIBalOT KpymnHble Aina. Ckener 3aJHed KOHEYHOCTH NTHI] COCTOHUT M3
6enpa, roseHH M LEeBKH, 00pa3oBaHHOM CPOCIIMMHUCS KOCTAMH [IPEIILIIOC-
HBI ¥ IIIOCHBL. Manas GepLioBas KOCTh CHIIBHO YMEHbLIEHA U NIPUPAcTaeT
k Gonpmoi 6eproBoi xocTu. Jlns nTHil XapakTepHO YMEHBLIEHHE KOJHYe-
CTBa NanbleB B 3aJHEH KOHEYHOCTH. UHCI0 ManbLeB KonebaeTcs OT YeThl-
pex o ABYX (CTpaychl).

Bosplllyto 4acTh MyCKyJIaTypsl TYJOBHINA COCTABIAIOT MBIIILbI, OA-
HHMAIOIIHE U OIYCKAIOUIHE KPbUIbs (MOJKIIOYHYHbIE — NOJBEM KphLia
GonblIME IPYAHBIE MBIILBI — ONyCKaHHE KpbLia). OHM KpensaTcs K Ipy-
JHHE M €€ BHIPOCTYy — KWIO. J[IMHHbIE MBILIBI LIed o6ecneunBaloT
CIIOXHBIE JBHXXEHMS TojoBhl. IIpH nepeaBHKeHUH MO 3eMiie NITHIEBI ONH-
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pAIOTCA TOJILKO HA 3aTHHE KOHEYHOCTH, ITOITOMY HX MYCKYJIaTypa CHIBHO
pa3BHTa H HMEET CJIOKHOE CTPOCHHE.

Temnepartypa Teja NOCTOAHHA, 3TO oOecmeyrBaeTcs NOBBILICHHONH HH-
TEHCUBHOCTBIO 0OMeHa BewlecTB. [1uia B jKenyJOYHO-KHILIEYHOM TpakTe
ITHI] NlepeBapHBaeTCA O4eHb ObICTPO Oyiaromaps akTHBHOMY NEHCTBHIO
IHIIEBapUTENbHBIX (PEPMEHTOB U YBEJIMYEHHIO TIOBEPXHOCTH BCACHIBAHHSA
CTEHOK kumieyHuka. KimoB y rrtull JiMieH 3y0oB, H QYHKLHIO H3MeNbye-
HHUA numU Oeper Ha cebs xemynok. OH COCTOUT U3 ABYX OTHEJIOB: Xejle-
3HCTOrO U MYCKYJIBHOTO. B XKene3ucToM kenynke MHuiia NepeBapuBaeTcs ¢
MIOMOUIBIO CEKpeTa, BhLIEIAEMOT0 MHIEBAPUTEIBHBIMU XKeie3aMHu. B myc-
KYJIbHOM JeJy/AKe NMUIa o0pabaThiBaeTCs MEXaHHUYECKH: OHA NIEPETHPAET-
CA B pe3yfbTaTe COKpAIIECHHH ero MOIIHOW MYCKynaTypbl. BHyTpeHHss
MOBEPXHOCTh 3TOr0 OTHEJA KETYAKAa UMeeT IUIOTHYIO POTOBYIO BBHICTWIKY
H JIMIII€HA Jkene3. Y MHOTHX (IJIaBHBIM 00pa3oM pacTHTEILHOAIHBIX ) MTHIL
3¢ (eKTHBHOMY NEPETHPAHHIO MHIIH B MYCKYJBHOM JKENyIKe CHOCOOCT-
BYIOT MEJIKHE KaMEILIKH, BBHINOJIHSIOLINE pOJih XKepHOBOB. IITHLBI crienu-
allbHO 3arJIaThIBAIOT J3TH KaMELUKH BO BpeMs kKopMexkH. ITuma u3o pra
NOMAaAaeT B TJIOTKY, a 3aTEM B NMHUIEBOJ, KOTOPBIH Y HEKOTOPBIX MTHL 00-
pasyeT cneuualbHoe paciiupeHde — 300. M3 306a nuina monagaer B xe-
aynok. 306 CIyHT Ui HaKOIUIEHHS U BPEMEHHOTO XpaHeHHs nuiy. [le-
peOHMH OTHEN TOHKOTO KHILEYHHKA HA3bIBAE€TCA BEHAXUATHIEPCTHOMH
KHLIKON. B HEro OTKpBIBAIOTCA MPOTOKH MOHKETYIOUHOMH XKene3bl U neye-
HHU. Ha rpaHuite TOHKOTO M TOJICTOTO KHILIEYHUKA PAaCIIONaraloTcs MapHble
cinensle KMWKH. [IpsiMast Kuilika y ITHI OYeHb KOPOTKasi, HellepeBapeHHbIE
OCTaTKM NHIUM B Hell He HaKaIIMBAIOTCA M OBICTPO BHIBOAATCA 4Hepes
KJI0aKy Hapyxy.

OpraHamH AbIXaHHA ABIAIOTCA nerkue. KpoMe Jierkux B mpolecce abl-
XaHHA TIPHHMMAIOT Y4acTHe BO3AYyIIHbIE MElIKH. Bo3ayx nocrynaer uepes
HO3IpH B POTOBYIO NOJOCTh, OTTyAa 4Ye€pe3 ropTaHb B [UIMHHYIO Tpaxelo.
B Mecrte pa3BeTBeHHMs TpaxeH Ha ABa OpOHXa HaTAHYTHl TOHKHE MeMOpa-
HBl — TOJIOCOBBIE CBSI3KH. 3a cyeT kosiebaHus MeMOpaH, BbI3BaHHBIX TO-
KOM BO3/yXa, NTHUbI U30AIOT pa3HOOOpa3Hbie 3BYKH. [lasi HarHeTaHus
BO3AyXa B JIEKHE M €ro BBITAIKMBAHHA HCIOJIb3YIOTCS TOHKOCTEHHBIE
BO3qyIuHblEe Meliku. OHU pacHonoKeHbl MEXIY BCEMH BHYTPEHHHMH Op-
raHaMH, a HEKOTOpbIE JaXke 3aXONAT B TPyO4YaThle KOCTH IEPEIHUX KOHEY-
HOCTeH. Paciupsace U CKHMasACh NMpU ONYCKaHWH U TOAHUMAHHH TPYIH-
HBI, OHH NPOKAYUBAIOT BO3AyX 4yepes Jerkue. IIpu Baoxe OonbLias 4acThb
BO3yXa 10 OPOHXY rocTynaer B 3aqHHE BO3AYIIHbIE MELIKH, a HeOoNbILIas
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€ro Mopuus nomajgaer B jerkue. [Ipyu BeIAOXe BO3MYX M3 3aJHMX BO3IYI-
HBIX MEILKOB HANpaBjIAeTCs B JErKHE, a U3 JIErKUX —— B IIEPEAHHE BO3-
AyILHbIE MEILKH M OTTY/A Yepe3 TPaxelo BHIBOAMTCA Hapyxy. TaxuMm o0-
pa3oM, BO3QyX IPOXOAMT Yepe3 JIETKHE U NIPH BIOXE, H NPH BHIOXE. ITO
Ha3bIBACTCA ABOMHBIM AbIxaHueM. Takoil MexaHH3M JbIXaHHUs OOecHeyH-
BaeT NOBHIIEHHOE HACHIIEHHE KPOBH KUCIOPOAOM.

KposeHocHas cucTeMa NTHI COCTOMT M3 ABYX KPYToB KpoBooOpailie-
HHUA — 00JBIIOTO M MaNOro. Y NTHI MPOMCXOAUT IOJIHOE pa3fieleHHe ap-
TEPHAIIBHOTO H BEHO3HOTO TOKOB KPOBH, IIOCKONBKY B JKEJIyAOYKE cepaua
obpasyeTcs mosiHas meperopojaka. B pe3ynbrare ceplie CTaHOBHTCA Ye-
TBIPEXKAMEPHBIM. JIerouHbIi (Maspli) KPYT KPOBOOOpAlEHHs! HAYHHAETCA
JIETOYHOH apTepHeH, HeCyllel KpOBb M3 NPAaBOTO >KENyNOYKa B JIETKHE.
13 nerxux oborameHHas KMCI0pPOAOM KpOBb IIOCTYINAET B JIEBOE Mpecep-
IUe N0 MapHBIM JIETOYHBIM BeHaM. IIpaBasg Oyra aopTel, OTHOCALIAACSA K
6osbLIOMY KPYry KpoBoOOpallleHHs, OepeT Hayano M3 JICBOIO XeTya0uKa.
OT Hee OTXOIAT IApHBIE COHHBIE APTEPHH K I'OJIOBE H OYEHb KPYIHBIE ap-
TEPHH, CHADXAIoMKEe KPOBBIO MOIIHBIE IPYyJHBIE MBILIIBI U EPEIHNE KO-
HeyHocTH. [IpaBas ayra nmepexoauT B CIIMHHYIO a0pTy, OT KOTOPOH OTXO-
IIAT COCYABI KO BCEM OpraHaM.

B npaBoe npeacepaue BnanalT TPH KpYIHbIE BEHHL. [IBe nepenHue
HoJIble BEHbl COOMpAIOT KPOBb OT TOJNIOBBl M IIEPEJHHUX KOHEUHOCTEM.
OT BCcEX OCTaJIbHBIX OPraHOB KPOBb OTTEKAET MO BEHaM, CIMBAIOLIMMCS B
3a/IHIOIO TTOJTY10 BeHy. Cepale y ITHI JOBOIBHO KPYIIHOE [0 CPAaBHEHHIO C
pasMepamMH Tesa, ¥ Oonplias CKOpPOCTh LIMPKYJISLMH KPOBM IO COCydam
obecreynBaeTCsl BHICOKOH YacTOTOH CEpAEYHBIX COKpAIllEHHH, YTO OCO-
6EHHO BaXKHO B IONETE.

OpraHp! BBLIENEHHS Y ITHII — HapHble NoYkH. OT HUX OTXOIAT MOYe-
TOYHMKH, BNAJAIOMIKE B KI0aky. MoyeBoro ny3sipsi y ntull Het. KoHeu-
HBIM IIPOJYKTOM OOMEHA CIIY)KHT MOueBasi KHCI0Ta. DTUM obecrieynBaet-
csi O3KOHOMMS BoIbl B opraHu3Me. I[IpomyKTbl a30THCTOro oOOMeEHa
BBIBOJATCS H3 OPTaHH3Ma NTHII BMECTE C IKCKPEMECHTaMH.

OpraHbl pa3MHOXXEHHS y CaMIIOB IapHbIe U MPEICTaBICHbI CCMEHHH-
KaMH, OT KOTOPHIX OTXOIAT CEMAIPOBO/BI, BIIaNAIOIIKE B KJIOAKY. Y CaMOK
HMMEETCS TOJIBKO JIEBBIH AMYHHK, H B KJI0aKy OTKPBIBAETCS €IMHCTBEHHBIH
neBbli siueBon. IIpoasurasce no siLeBony, AHUEKIeTKa ogeBaeTcsa 6e-
KOBOH, IOJCKOPJIYHOBOH H CKOpIymoBo# obonoukamMH. OHH 00pa3yrorcs
U3 BELIECTB, BBLIEIIEMBIX XKeIe3aMH CTEHOK siueBoaa. OmIoI0TBOpEHHE
y OTHL BHYTpPEHHEe.
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Xopolo pa3BUTbIC OpraHbl YyBCTB M COOTBETCTBYIOLUME HM OTICIBI
TOJIOBHOTO MO3ra 00ecrie4HBalOT OPHEHTAIMIO H CIOXKHYIO KOOPIHHALMIO
IOBIDKEHHH NTHI B ronere. Pa3BuTHe nonyniapui mepeaHero Mosra CIio-
co0CTBOBAIO BO3HHKHOBEHHUIO CIIOXKHBIX (OpM noseleHns. O60HATENEHEIE
JOJIM TIEPEHErO MO3ra HEBENIHKH, UYTO CBHAETENLCTBYET O HE3HAYMTEIb-
HO¥ POy O6OHAHMSA B KH3HH IITHL. Beayniuii opra 4yBCTB Y IITHL — Op-
TaH 3pEHHs, II03TOMY Yy HHX CHJILHO Pa3BUTHI 3pUTENbHBIE OYTPBI CpeXHEro
Mosra. K momymapusaMm nepegHero Mosra C3adH NPHMBIKAET MO3XKEUOK.
OH sBIIAETCS UEHTPOM KOOPIMHALMH ABHXXEHHH M JOCTHraeT Y BCEX IMTHII
oueHb 6onbIIKX pa3mepoB. [11a3a y nTul oYeHs KpynHbIE, 60JIbIIAs IOT-
HOCTH (POTOPELIENTOPOB CETYATKHM IIO3BONSET MOJYYHTH ACTAIbHOE H30-
6paxeHne obbekra. Muorwe nrTuubl 001a4al0T LIBETOBEIM 3PEHHEM.
Xopouio pa3BUTHl MTOABHXHEIE BEKH C PECHHIIAMH M MUraTelbHas Iiepe-
noHka. OpraH ciyxa COCTOMT M3 BHYTPEHHErO, CPEJHEro M 3a4aTKOB
HApPYXKHOTO yXa. [ITHLBI O4YEHh XOPOWIO Pa3JHYalOT 3BYKH B LIMPOKOM
JHaNa3oHe YacTOT, U 3BYKOBOe OOLIEHHE HIPaeT B UX XU3HH OY€Hb OONIb-
IIYIO POJIb.

BonbmMHCTBO NTHII NPUCTYTaeT K pa3MHOXEHUIO BECHOMH, KOrxa mo-
BBIIIAETCS TEMIIEPATYpa BO3AyXa H YBEIHYMBAETCS [UIHHA CBETOBOIO THS.
CpoKHM OTKJIa[KH SMI] BO MHOTOM OIPEAENAIOTCS HE CTONBKO YCIOBUAMH,
CIIOXHMBLIMMHCS HA MOMEHT €€ Hayaja, CKOJIBKO YCIOBHAMH (TJIaBHBIM 06-
pa3oM IOCTYITHOCTHIO M OOWIHMEM IHIIM), B KOTOPBIX OyAYT MOSBISTHCS
MTEHLIBIL.

ITo cTenenu pa3sBUTHA BBUIYIUIAIOUIMXCS M3 SHI{ IITEHLOB ITHI AEJAT
Ha NTEHLOBLIX U BHIBOAKOBBIX. Y BHIOB IIEPBOrO TUNA (BOPOOBHHEIE, IAT-
JIBl, TOyOH M Ap.) NTEHIbI CIEINble, HOYTH WIH MOJHOCTHIO IONbIe, HECIIO-
cOOHEBI caMH 106BIBaTh KOPM. Y IITHL, IIPHHA/JIEKAIINX KO BTOPOMY THITY,
NTEHLB! POXIAIOTCA 3PAYMMH, OMYIIEHHBIMH, aKTHBHO IE€PEIBHralOTCH,
cnocobHsl oObBaTh KOpM. IITHIBI ¢ TAKHM THUTIOM Pa3BHTHS THE3MATCS
B OCHOBHOM Ha 3€MJie; IOKHMHYB FHE3[10 BCKOPE 110CJI€ BBUIYILUICHHS, [ITEH-
usl B Hero Oonbmie HHKOrga He Bo3Bpawamorcs. HekoTopbie BHIBI
(4yalKH, XUIIHBIE MTHLBI U Ap.) 3aHHMAIOT IPOMEKYTOYHOE IOJTOKEHHE
MEXIy STHMH JBYMS THIAMH. MIX NTEHIbI POXAAIOTCS B IUIOTHOM ITyXO-
BOM HapsJ€e, OHH MOTYT NEpeIBUraThCA, HO HECIIOCOOHBI CaMH NOOBIBATh
KOPM.

Bce nTHuBl menstcs Ha mepeneTHBIX, KOMYIOIIUX M oceuibix. Ilepe-
JIETHBIE NITHLBI KaXABIA IOl YIETAT B ONpedesieHHbIE MECTa 3HMOBOK,
KOTOpBIE MOTYT ObITh YAaJeHbl Ha 3HaUHTeNbHbIe paccTosHUA (10 10 ThIC.
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KM H JlaKe Janbliie) OT paOHOB WX THe3[0BaHHA. Kouylolue nTHis! (CHe-
THpH, CBHPHMCTENH, CHHHLBI) HE COBEPIIAIOT DPETYJIAPHBIX IEPENIETOB B
CTPOro ONpeleNncHHBIX HampasieHHsXx. OHH 3UMYIOT B paloHax, Onukai-
LIMX K MECTY HX THE3I0BaHHsA, 3MMHHUE YCIIOBHA KOTOPHIX UL HUX Haubo-
nee onTUManbHeL. Ocembie NTHIBI NPOBOAAT 3UMY B TeX K€ MECTax, rIe
pa3sMHOXaloTcs (BOpoObH, TeTEpeBa, royou).

IIpeaxkaMu NTHL CHHTAIOTCS NPUMMTHBHBIE penTWIHH. JloJIroe BpeMs
6510 U3BECTHO CAMHCTBEHHOE MCKOMAEMOE )KHBOTHOE, BHELIHUM OOIHKOM
OTAAJICHHO HallOMMHABLIEE€ COBPEMEHHBIX MTHL, — apxeontepukc. IIaTp
OTIIEY4aTKOB 3TOTO )KHBOTHOTO OBIIIO HAHAEHO B IOPCKUX OTIIOKEHMAX I'ep-
MaHHH. APXEONTEPUKC COYETAT MPHU3HAKK KaK PENTHIINA (Hamu4yue 3y0oB,
JUTHHHOTO XBOCTa U3 20 NO3BOHKOB, CBOOOAHBIX NalibLIEB B MEpENHEH KO-
HEYHOCTH; OTCYTCTBHE KHJIf), TaK U NTHL (IEPHEBOI MOKPOB, XapaKTEPHOE
CTPOEHHE IIIEYEBOTO MM0sACA U 3aJHei KOHEYHOCTH). COrllacHO COBpEMEH-
HBIM I[TPEJCTaBIEHHAM, apXEONTEPHKC BbIpabOTall MPHCHOCOOIEHUS K IO-
JIETy NapaJuIeNbHO C NITHIAMH H HE SBJISETCS HX NPSAMBIM MIPEAKOM.

CoBpeMeHHbIE NTHIBI OTHOCATCA K TPeM HanoTpsaam: beckuieBble,
IMTuureunst u Kunesbie. K BeckusieBsIM OTHOCATCS a)pUKAHCKHE H F0XKHO-
aMEepUKaHCKHE CTPayChl, a TAaKKe Ka3zyapbl U KMBHU. Bce mpencraButenu
HAJIOTPAAA HECHOCOOHBI K MOJIETy: y HUX c1abo pas3BHTHI KpbUIbsS U Ha
TPYyOHHE OTCYTCTBYET KWNb. [lepeIBUratoTCsS 3TH NTHLBI HCKIHOUYHTEIBHO
O 3€MJIE Ha 33JHUX KOHEYHOCTSX.

OmmyuTensHas 0co0eHHOCTs [TMHTBHHOB — CIIOCOOHOCTH K TUIaBa-
HHMIO M HBIPSAHHUIO. B BOjie OHM JNBHUralOTCs C MIOMOILBIO KPBUIBEB, @ HE 3a]l-
HMX KOHEYHOCTEH, KaK Jpyrue BOAOIUIABAIOIIME NTHIEI. PacrpocTpaHeHs!
MUHrBUHEBI B KO)KHOM II0JTyHIapHH. \

BoNBIIMHCTBO COBPEMEHHBIX IITHI] OTHOCHTCS K HanoTpany KuieBbix.

Saganus

BribepuTe OAMH NPABHIILHBIH OTBeT.
1. B koxe y nTHI XKene3sl
1) MOJHOCTBIO OTCYTCTBYIOT
2) wuMeeTcs TONBKO OJIHA JKeJe3a, BBLAENAIIAs CEKpeT AL cMa-
3bIBaHHA MIEPHEB
3) uMerTCH B GOJIBIIOM KOJTHYECTBE
4) HMeIoTCH Y BCeX, KpOMe BOJOIUIABAIOLIMX
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Kpbuibsa €3 ClMTHBIX 011aX4 HMEOT

1} yrxn

2} crpaycel

3) BopobsH

4) opnel

[TTHUEB! OTAHYASTCA OT IPECMEIKAICIIUXCS HATHYHEM B CKEJIeTs

1) weiiHoro oTaena NO3IBOHOYHHKA

2) KpecTHOBOTG OTAEIA TO3BOHOUHHKA
3) ueskH

4) rpyaHoit K1eTKH

Ueeka y nTH — 3TO

1) cpociuMecs KOCTH TOIEHH

2) CpOCIIMECH KAHMHLLI

3) HECKOIBKO CPOCIHMXCSA MEJIKHX XOCTEH CTOMBI
4) HECKOIBKO CPOCIUMXCH METKHX KOCTEeH KHCTH

CKO/IbKO MaJIbUEB HA 3a0HEeH KOHEYKOCTH roly6a?
1) 3

2) 4

3) 6

4) manbIE OTCYTCTBYHOT

Kune uMeeTca y

1) Beex ntun

2) TONBKC METAROLIMX NTHIL

3) ncTarOIUMX U NTABAKNLHAX NTHIL

4) neTarowmx M OGCrarOuMX 1THL

Bonkimne rpy/IHeIe MBIIIIBL Y TTHTL

1) UpRKpemIAoTCa K KWK

2) NOAHHMAlOT KPLIThA B NOJETE

3) cocrasmaroT 80% OT Macch! Tena MTHILBI

4) YHACTBYIOT B NBIXATSNBHBIX ABHAKECHHAX PYAHOM KIETKH

Aenynox nTHL UMEST

1) oauH oTaen - MYCKYNBHBIH

2) Ipa OTZENa — MENE3MCThIA M MYCKYNBHBIH

3) apaotoena--- MyCKYJBHBIHA H UeIWIBHBIR

4) TpH OTACNA — KSNCIUCTHIH, MYCKYIIBHBIA W I&0HIBHBIIH



10.

11.

12.

13.

14,

15.

16.

B BO3IYLIHBIX MEIIKAX Yy IITHL razoooMeH OCYLUECTBIIACTCA

1) TOnBKO B MOKOE 3) mnocTosHHO

2) TOJBKO MpH MOJIETE 4) razoo0MeH OTCYTICTBYeT
OT n1eBoro xemyno4ka cepaua MTULl OTXOIUT

1) neBas myra aopTel 3) nerodyHas aprepus

2) mnpaBas ayra aopThl 4) neroyHas BeHa

YacToTa cepaeuHbIX COKpAILEHHH Y IITHL]
1) Moxer nocturath 500 u Gosee ya./MHH.
2) e npesblmaet 150 ya./MuH.

3) He npessimaet 100 ya./MuH.

4) He npesbimaet 80 yu./MuH.

HopmaneHnas Temnepartypa Teia NTHI COCTaBIISET

1) 32-33°C

2) 36-37°C

3) 41-42°C

4) xonebnercs B 3aBUCUMOCTH OT TEMIIEPATYPbl OKPYKAIOLLEH Cpeisl
K xouyromum ntuuam otHocHTCAH

1) BopobGeit 3) crpux

2) rpay 4) conoseit

M3 opraHoB 4yBCTB y IHEBHBIX XHIIHBIX MITULL JIYUILE BCETO Pa3BHTHI
1) oprausl 3peHus

2) oprassl CiTyXa

3) opraHbl OOOHAHHS

4) BCe NepevnCIIeHHbIEe OpraHbl Pa3BUTH OMHHAKOBO

K BeckuneBeIM OTHOCHTCS

1) muHrBUH 3) coBa
2) rouybn 4) crtpayc

BuiGepHTe TPH NPABHIBHBIX 0TBETA.
Ta30Bble KOCTH y ITHII CPACTAIOTCA C
1) mnepBHIMH XBOCTOBBLIMH I103BOHKAMH
2) NOCJIeIHHUMH XBOCTOBBIMH I03BOHKAMH
3) KpecTUOBHLIMH IO3BOHKAMH
4) NOACHUYHBIMH IO3BOHKaMH
5) BCeMH IPYAHBIMH MTO3BOHKAMH
6) cnepenu APYT ¢ APYyrom
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17. OOwmmi of0beM roJloBHOrO MO3ra Y MTHI 00 CPaBHEHH C
NPECMEIKAIILIHMHCA BOIPACTAET 32 CHET YBENHUSHHA

1) npogoaroeatoro mMosra

2) MOIKEUKa

3) cpeaHero mo3ra

4) NpoMexyroUHOTO MO3ra

5) OGonpIUKX NOTYIUAPHEL TepeIHETO MO3ra
4) oOOHATENEHEIX AGNeH NEPEIHETD MO3TA

18. K nTeH110BBIM NTHLAM OTHOCATCH

1) ryce 4) pabuHk
2) Bopobeii S) Gepxyt
3) Terepes 6) ¢uwiuH

19. TlepeneTHRIMH NTHUAMH ABITHYTCH

1) Kypasin 4) CHervipH
2) 1ebeam 5) apo3nel
3) auctml 6) coligku

20. Kaxoii W3 DpH3HAKOB, HAHIEHHBIX ¥ apXSONTEPHKCa, POAHHT ET0 C
NPECMBIKAIIHMHCS?

1) 4 nankua Ha 33THHX KOHEYHOCTIX

2) 3 mannua Ha nepeJHHX KOHEYHOCTIX

3) HamWuHe B yemocTax 3y0oB ;
4} NAMHHBIA XBOCTOBOH OTIEN MO3IBOHOYHHKA
5) HaTH4YHe LEBKH

6) yoauHeHHas hopMa Hepena

21. ¥eraHosHTe COOTBETCTEBHE MeX1Y HAIBAHHAMH IITHU H HAAOTPH-
JAOM, K KOTOPOMY OHH OTHOCATCS,

Hazsanwue Hanotpaa
1} kuBH A) beckunesrle
2) kasyapbl B) Kunearie
3) nNHHTBHHEL B) Ilnasarone
4) ncbean
5) coBst
6) TycH
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Kiroun K 3a5aHHsaM

Nt nompoca 1|23 4|5 6 7 8 9 10
oTBET 2 2 3 3 2 3 1 2 4 2
Ne ponpoca 11|12 |13 |14 |15} 16 17 18 19 20
OTBET 1 il 2 1 4 1134(23512,56|1,23 34,6
Jananne 21
1 2 3 4 5 6
A A B b b B

Knace Miaexonuraiomne.
O6inan xapakTepHCTHKA KJacea.
OTpﬂI[bl MICKONMATAWINHX

MUIeKoNHTAIOIIHE — 3TO BRICIIHA KJACC HAIEMHBIX MO3BOHOYHBIX
KHBOTHHIX. MierkonuTawLne npuobpeny TEMNOKPOBHOCTE M NMEPELIH K
KUBOPOHACHHI. Jna mopmepxaHuA NOCTOAHHOH BHICOKOH TEMNCPaTyphl
TeJ1d HEOBXOAUMO HHTEHCHDHLMpPORATh 00MeH BellecTB. IT0 HOCTHIAETCH
Gnmaronaps NPHHIMIMATLHLEIM H3MECHEHHAM B CTPOEHHH MHOTHX CHCTEM
opraHos Mckonutawumx., HauBonee cyliecTpeHHBE Npeobpa3opaHus
MPOH3OUDTH B THIIEBAPUTENLHON, ALIXATeNbHOH H KPOBCHOCHOM CHCTC-
Max. Oco0eHHOCTH CTPOEHHA MOKPOBOR MIICKOMHTAKINMX 00SCNCUHBAIOT
apdexTHRHYIO TepMOperyIauHKy: BONOCAHOA TMOKPOR CHOCOBCTBYET co-
XPaHEHHIO TEIUIA, A TPH HCIIAPEHHH CEKPeTa MHOTOYMHCICHHBIX TTOTOBBIX
KOMCHBIX MWENE3 OPTAHHAM WHBOTHOMD OXGMIACTCN.

YV MICKONHTAKINHX HMEHTCA JBA THNA BONOC. OCTERBIC M NYXOBLIE.
Ocrtebble BOMOCH! 06pa3ylOT Mex, 4 NYXOBBE — NMOANYLIL, HIH NOALLED-
crok. Tlpociofika Bo3Myxa Mexay BONOCKAMH MOIOIIEPCTKA MPEJOXPaHACT
YKHBOTHOE OT HMHILHEH moTepH Tenna. Ha noaboponke, Boxpyr Hoca, ryd,
HaJ I71a3aMH, Ha [EKaX H Ha HEKOTOPHIX APYTHX YYACTKAX TeNa MISKOIIH-
TAIOUINX HMEKTCA OTIAENBHBIC KPYIHBIC MECIKHE BOJIOCH — BrOGpHCChl.
3TO OPraHbl OCA3AHUA.

Koka MIEKOMHTAINHX 06pa3oBada ABYMA CICAMH: 3MHIEPMHUCOM H
nepmoii. B Hel pacmonoikeHe! CanbHBIE H MOTOBBIE kenesbl. ITpoTokH
CANBHEIX HKeJle: OTKPHRAKTCA ¥ OCHOBRAHHS BONOCA W BRIISIAKT MHPO-
ROil CEKpET, KOTOPBIH CMA3LIBACT BONOC H JENAET €ro MIaCTHYHBIM, He-
Pe3 MOTOBLIE JKEI€3bl BRIBOOSTCA MPOoAYKTh 00MeHa (Hapany ¢ opraHaMH
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BBIACHEHHA). Bonpluyio posb MOTOBBIE Kele3bl MIpaloT B MpoOLEccax
TEPMOPEryJIALMH. /Ul MIICKONMTAIOUIMX XapaKTepHBI Takxke creuHdu-
4YeCKUE KOXKHBIE MaxydHe xene3bl. OHH HIPAlOT BAXHYIO poib B obIe-
HHMH XHBOTHBIX MEXAy co00i (MeueHHe TeppHTOpHH, OOHapyXeHHe IO-
JIOBOTO MapTHEpa H T.A.). MieuHble Xeje3sl MPEACTaBIAOT cobOi
BHIOHM3MEHEHHbIE TOTOBBIE Keje3bl. MONOKO, KOTOPOE BBIAEIAIOT ITH
XKeNe3bl, CONEPKHUT BellecTBa (OENKH, JKUPBI, YIJIEBObI, MHHEPATbHEIE
CONHM, BUTAMHUHBI M Ip.), HEOOXOOUMBIC AN HOPMAIBLHOTO Pa3BUTHA H
POCTa HOBOPOXKAEHHBIX JETCHBILICH,

CkeneTr MIICKOMUTAKIHKX AEIHTCA HA OCEBOM CKeneT (M03BOHOYHHK),
CKEJIET TOJIOBHI (Yepemn) U CKelleT CBOOOAHBIX KOHEYHOCTEH M MX IIOSACOB.
TT03BOHOYHHK COCTOMT U3 IIEHHOro, rPYAHOTO, MOACHUYHOTO, KPECTLIOBO-
ro M XBOCTOBOro otAeioB. LlleiHbli oTaen MO3BOHOYHMKA MOYTH y BCEX
MJICKOITUTAIONINX (32 HCKIIOYEHHEM JICHHBILIEB U JIAMAHTHHOB) COIEPIKHT
ceMb MO3BOHKOB. Ocoboe CTpOE€HHE IBYX MEpBbIX LIEHHBIX HO3BOHKOB
(atnanTa u snuctpodes) odecrneunBaeT MOABHKHOCTE rojaoBbl. K no3BoH-
KaM TIpYyIHOTO OTAena npukperusiiorcs pebpa. HmwxHMMHM KOHUAMH OHH
COENMHSAIOTCA C IpydUHOH, oOpasys rpyaHyo Kinerky. YUucino pebep u
I'PYZAHBIX I03BOHKOB pa3iuyHoO (12-18). IlosicHUYHBIE NTO3BOHKH MacCHB-
HbIe, 0COOEHHO Y KPYNHBIX XHBOTHBIX. UHcio ux konebiercs ot 5 go 7.
KpectuoBble nMo3BOHKH (MX OOBIYHO 2—4, HO y HEKOTOPHIX BHAOB MOXKET
6b1TH 10 9) cpacTaloTcs Mexay coboi, oOpasys kpecren. Konnuectso mo-
3BOHKOB B XBOCTOBOM OT/EN€ Yy pPa3HBIX MIIEKONHTAIOIIMX 3aBUCHT OT
JUTHHBI XBOCTa )KHBOTHOTO.

Jina depena MIIEKONHUTAIOIMX XapaKTepHa 6obluas yepenHas Kopob-
Ka (MO3TOBOH OTAElN), B KOTOPOH pacloI0oXeH KPYIIHBIH FOJOBHOH MO3T.
OCHOBHas 4acTh JIMLIEBOTO OT/iENa Yepena 3aHaTa HOCOBOH MOJIOCThIO, CO-
Jaepxanieil HOCOBbIe pakoBHHBL. OHHM SBIIFOTCS YacTbiO JAbIXaTeNbHOH
CHCTEMBI (IPOXOAA Yepe3 HUX, BO3AYX COIPEBAETCA, OUHILAETCH H YBIaX-
asercs). KpoMe Toro, 3anqHue pakOBHHBI HOCOBOH MOJIOCTH MOKPBITBHI 060-
HATENBHBIM 3MUTENHEM. 3a CYET TOro, YTO BEPXHHUE ABIXATENBHEBIE ITyTH
OTAEJEHBl OT POTOBOH IMOJOCTH TBEPJABIM HEOOM (CPOCUIMMHCS YENIOCT-
HBIMH M HEOHBIMH KOCTAMH), MJIEKOMTUTAIOILME MOTYT OJHOBPEMEHHO JbI-
math ¥ obpabaThiBaTh MUILY BO pTY. B HMXKHEH 4eNIOCTH OTCYTCTBYHOT
MeJIKHE KOCTH, KaXJas ee MOJOBHHA COCTOMT JIMIIb U3 OXHOH KocTu. bna-
rojaps 3TOMY Y€IIOCTh CTAHOBHTCS 6osiee MPOYHOM.
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Ckener nepeaHedi KOHEYHOCTH MJIEKOIMTAIOLIMX COCTOMT M3 I0fACa H
ckeneta cBOOOAHOH KOHeyHOCTH. [losic nepenHedl KOHEYHOCTH Y IUIALEH-
TapHBIX MJIEKOMHUTAIOIUX BIUTIOYAET NapHble JONATKH, MPUKPEIUIAIOIHECS
K ITO3BOHOYHHKY C TIOMOLIBIO MBIILLI, H KIIOYHLBL. Y MHOIHX Xopowo be-
ralolMX MJICKONUTAIOIMX (cobaka, Jolaak, renapa) KIIOYHLbl OTCYTCT-
By!OT. Ta30BbIi MOSC COCTOMT M3 ABYX Ta30BBIX KOCTEH, 00pa3sOBaHHBIX B
pe3yNbTaTe CPacCTaHMs CENATHILIHOM, JOOKOBOH M MOAB3JOIIHOH KOCTEH.
Ckener cBOOOJHBIX KOHEYHOCTEH MOCTPOEH MO OOLIEMY IS Ha3eMHBIX
KUBOTHBIX IUIaHy. [lepenHsas KOHEYHOCTh COCTOMT M3 ILI€YeBOH (ILieyo),
Jy4eBOi H JIOKTEBOH KocTel (mpearuieybe), KOCTEH 3aracThs, IACTH U Pa-
JIQHT MajibLieB (KUCTh). B 3amHell KOHEYHOCTH UM COOTBETCTBYIOT OeapeH-
Hasg (6eapo), Oonbiias U Manas GepLOBbIE KOCTH (TOJ€Hb) H KOCTH Iped-
TUTIOCHBI, TUTIOCHBI M (haJlaHT MaJIbIEB.

Myckynatypa o6pa3oBaHa rpynnaMH MBILIL TOJIOBBI, IUEH, TyJOBHILA,
KOHeYHOCTeH H XxBocTa. CII0XKHOE CTPOCHHE HMEIOT MBIIILIBI KOHEUHOCTEH,
o0ycioBIHBaloIIMe pasHooOpa3ue IBHKEHHH. Y MJIEKOMHTAIOIINX pa3BH-
Ta MOAKOXHasA MycKynarypa. OHa o6pa3yeT MOYTH CIUIOIIHOH CJIOH mog
KOJKei JKUBOTHOI'O, IPUHUMAET y4dacTHe B oOpa3oBaHuH 1uek U ryd. C mo-
MOUIBIO MOJKOXHOH MYCKyJIaTyphl MPHBOAATCS B ABMXKEHHE OIpeAc/IEH-
HBIE Y4aCTKH KOXH Ha TOJIOBE, a TAK)XKe I'yObl M YIIH, YTO CIYXKHUT JUIA BbI-
paXKCHHs  DMOUMOHAIBHOIO  COCTOSHHSL  JKMBOTHOro. [loakoxkHas
MYCKyJIaTypa HIpaeT BaXHYIO poJib B TEPMOPErYISLHUH, MPUBOISA B ABH-
YKECHHE BOJIOCHI.

ITmieBapUTENbHBIH TPAKT y MIIEKOMUTAIOMIMX HAYHHAETCSA POTOBBIM
OTBEPCTHEM, OKPY>KEHHbIM MArkUMH rydamu. ['yObl cilyxaT AeTeHbIIIaM
Ul COCaHUS MATEPHHCKOTO MOJIOKa. ['yObl IpHHHUMAIOT yyacTHE B 3aXBaTe
MMM B3POCIBIMH KUBOTHBIMH., O6paboTKa MUILKM HaYHHAETCS yXE B po-
ToBOH mosiocTH. TBepaas muia pasMmenbyaercs 3y6aMu. Y OONBIIMHCTBA
MJIEKONUTAIOIMX OHHU AENATCS Ha pe3Lbl, KIbIKH, IPEAKOPEHHBIE H KOPEH-
Hble. 3yObl 0YEeHb NPOYHBIE, HMEIOT CJIOKHOE CTPOEHHE U CHIAT B OCOOBIX
syeifkax Ha yemocTax. Cxema crpoeHus 3yOHOH CHCTEMBI BapbUpyeTcs B
PasIHYHBIX OTpAAax. Y IPBI3YHOB M 3aiLie0o0pa3HbIX, HAIIPUMEP, OTCYTCT-
BYIOT KJIBIKH, HO 3aTO OY€Hb CHUJIBHO Pa3BUTHI Pe3Lbl. Y XHIIHHUKOB KJIBIKU
KPYTIHBIE, CIyaT Ul yIep)kaHus KOOBIYH, a JUIf €€ Pasrpbl3aHHs 3BEpH
HOJIB3YROTCS TAK Ha3bIBa€MbIMHU «XHILUHBIMU» 3yOaMu. B poroBoit monoctu
MHIIEBBIE YaCTHLBI CMayHMBAIOTCA CJIOHOH M IOJBEpraroTcs ACHCTBHIO
IHIIECBAPHTENBHBIX (PEPMEHTOB, coJepxalluxcs B citoHe. M3 poToBo#t mo-
JIOCTH NHIIA MOMAJaeT B IJOTKY, a MO MHUIIEBOLY — B XKEIyIoK. 3a xe-
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JIYAKOM CHEAYCT TOHKMA KHINEUHWK, HAYANBLHEIH OTAEN KOTOPOTO, KaK H ¥
BCCX MO3BOHOYHBIX, HA3LIBACTCH ABCHAIUATHNCPCTHOM KHIIKOH, B Hee o1-
KpLIBAKTCA NPOTOKH NCUYCHH H MOMKENYNOUHOH xeneisl. Ha rpannue
TOHKOTQ W TOJICTOIO KHIICYHHKA HAXOAWTCH HeGonblas cliemas KHILIKa,
rae oouTaroT cuMOroTHYECKHE BakTepHi. C MOMOLIBIO BhLAETAEMEIX HMH
epMeHTOB 37€Ch MepEBapHBACTCA PACTUTCNBHAN KICTHATKA. [losToMy ¥
PAacTHTENBHOAHBIX MISKONHTAKIKUX (Hanpumep, y 3aiueobpasHHx H
MHOTHX CPBI3YHOB} 3TOT OTIeNl KHIIEYNHKA pa3BHT ropasfo Jrydilue,
9€M Y BHIOOB, NHMTANINHKCA GenkoBodl mmmed (XWIUHBIX). B ToncToM
KHUIEYHHKE BCAChIBAETCA BOfla ¥ (POPMHDYIOTCH KaloBhie Maccel Tlpo-
ACIDKEHHEM TOMCTOH KHIIKH ABJIAETCA NIPAMAd KHIUKA. ¥ MIALUCHTAPHEIX KU
CYMYATBIX MIEKCITHTAIOIIHX OHA 33KAHYMBAETCA aHalbHBIM OTBEPCTHEM, 2
¥y OJHOTPOXOAHLIX KOHEYHBIH OTAen MpAMON KMIUKH Npeobpazyerca B
Kloaky.

JblXaTenpHAN CHCTEMA HAYHHAETCH HO3APAMH, Yepe3 KGTOPhIE BO3AYX
[IQMANACT CHAYaNa B HOCOBYIQ MONOCTE, HMEIGILYI) CIOKHOS CTPOCHHE, a
3aTeM B ropTane, B HocoBOil NMomocTH BO3AYX HArpeBaeTcs, YBIaxHAETCA
H OYHILNAETCHA OT pPa3lM4HBIX TBEPHOBIX NpHMeceit. bnaronapa pasexTio
TBEPAOTO H MATKOTO He0a BOZAYXOHOCHBIE ITYTH MONHOCTEIY OTAENEHRL OT
POTORO{i MONIOCTH, H BO3AYX OECNPENATCTBEHHO MOCTYTIAST B OPTaHHIM.
Bo rpeMa OpOXOXIEHWS THIUM B MHUWEEO] OTBEPCTHE IOPTAHH 3aKpHIBA-
€TCH PACIIONOMKEHHEIM 1147, HUM XpAUEBRIM HAATOPTAHHHKOM. 3a ropra-
HBEI) HAYHHACTCH TPaxed, CTEHKH KOTOpoit CHabMKEHBl XPAIEBbIMH TOIY-
KOJIBLIAMH, HE DAKIMMMH CTEHKAM TpaxeH cnanaThed. Tpaxes paspensgercs
Ha npa BpoHXa, KOTopble, BOHAA B JIETKHE, MHOTOKPATHO BeTBATCH, KoHue-
BEIC YYACTKH OpoHX0B HaseBawoTcd OpoHxHonamH. OHH BEOYT B NMONOCTD
JIETOYHBIX IyIBIPLKOR {ANTLREOT), TOHKHE CTEHKH KOTODBIX I'YCTO OILNETE-
HBl KPOBEHOCHBIMH KaMWUBIPAMH. 3ech NPOHCXOANT razoolMeH Memly
HAXOJALUIMMCA B JIEFKHX BO3OYXOM M KpoBhlo. O6lIas nNoBepxHOCTH
ANBBEON OYEHE BENHKA. Jlerkue ofneTH ILIeBpoii, KOTOpas COMPHKACASTCA ©
NIEBPOH, BRICTHAAIOWEH IPYAHYIC KIEeTKY H3HYTpU. Mexay oGoumu nn-
CTKAMM TUIEBPH BO3AYXA HCT, TIO3TOMY NPH PaclUMPEeHHH rPYOHON KISTKH
NErKHE, NABIEHHE BO3AYXA BHYIPH KOTOPHIX PasBHO aTMochepHoMy, pac-
WHPAKTCA. T1pH CY:KeHHH TPYIHOH KIETKH JISTKHE CRHMAloTCs, MiMene-
HHe obhema rpymaHoH KIeTK OCYILECTRAASTCH MLILILAMH, XapakTepHas
0coDEHIIOCTE ABIXATENLHOH CHCTEMB! MICKOMUTAIOIHX — HanH4yMe RHa-
dparmMpl — MBININEL, pasgeAONeH NOAOCTh Tella HA TPYAUYIO H Gploll-
Hy1©0. JuadparMa y4acTBYET B AblXaHHMH: Ha BJOXE IPH €€ COKPAILCHHH
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(BMeCTe C COKpallEHHEM MEXPEOEPHBIX MBILIL) YBEIHYHBAETCA OOBEM
IPYAHOH TONOCTH H B JIETKHE 3acachiBaeTcs Bo3AyX. IIpu paccrabneHnn
3THUX MBI TPOHCXOTUT NACCHBHBIH BBIAOX.

KpoBeHOCHas cucTeMa COCTOMT M3 JBYX KPYroB KpoBOOOpPAILEHHS —
6onpmoro u Mainoro. Cepale YerblpexKkaMepHoe, Oiarogaps 4YeMy BEHO3-
Hbli H apTepHAIbHBIA TOKH KPOBH MOJHOCTHIO pa3feineHsl. IlosTomy Bce
YacTH Tejla MOJIy4arT 6oraryio KHCJIOpPOJAOM KpoBb. Markblil Kpyr KpoBO-
obpallleHus NpPeACTaBIECH CUCTEMOM JIETOYHBIX apTEpHH H BEH H YCTPOEH
NPHHUHITHAIEHO TaK K€, KaK Y BCEX Ha3eMHBIX NO3BOHOYHBIX. Y MIIEKO-
MHUTAIOIUX, B OTJIMYHE OT NTHI, COXPAHAETCSA TOJIBKO JIEBass Jyra aopThl.
OHa GepeT Hayano OT JIEBOTO XKeAY/J04Ka H OTHOCHTCS K OOJIBIIOMY KPYTY
KpoBooOpaleHHs.

BeigenuTensHad CHcTeMa NpPeACTaBlIeHa MapHbBIMH moukaMH. Ctpoe-
HHE MOYEK YCIOXKHWIOCH MO CPaBHEHHIO C JPYTMMH Ha3¢MHBIMH IO3BO-
HOYHBIMH: YBEIHYHIOCH KOJHYECTBO KIyOOYKOB, MOYEYHBIE KaHAIBLBI
3HAYUTEIBHO YIUIHHHIHCH, MOBEPXHOCTh CONMPHKOCHOBEHHA HX C KPOBeE-
HOCHBIMH COCYJaMH CHJIbHO Bo3pocia. OT Moyek OTXOHAT MOYETOYHHKH,
[0 KOTOPBIM MOYa [ONagaeT B MO4eBOH My3blpb. OT HErO HAYHHAETCA MO-
YEUCITYCKaTeNbHbIH KaHa/l, OTKPBIBAIOIIHICA Y IUIALIEHTAPHBIX MIICKOIIH-
TAIOIUX HAPYXKY CAMOCTOSTENBHEIM OTBEPCTHEM.

Oprassl pasMHOXkeHH. CeMEHHUKH Y O0NbIIMHCTBA MIICKOMUTAIOIKX
HaxoAATcs B 0COO0M MEIIOYKe — MOIIOHKE. B HHX pa3BHBAlOTCs CriepMa-
TO30HABI; CO3pEBad, OHH MOMANAT B CEMANpPOBOJ, OTKPHIBAIOIIHHCA B
MOYEHCIyCKaTeNbHbIH KaHal. Mo4eHCIyCKaTeNnbHbli KaHal MPOXOIMT B
COBOKYIHMTEJIbHBIH OpraH U OTKPBIBAETCH B €r0 OCHOBAHMH OTBEPCTHEM.
Taxum 06pa3oM, y caMIIOB MOYEHCITYCKATENbHBIN KaHaJl CIY>KHT IJIS BbI-
BEJIEHHS MOYH H IOJIOBBIX IPOAYKTOB. Y CaMOK I10JIOBas CHCTEMa obpazo-
BaHA MMapHBIMH SHYHHKAMHU H AMUEBOJaMH. SIMYHUKY JIeXaT B OpIOIIHON
MOJIOCTH HEAAJIEKO OT BOPOHOK Ai1IeBOOB. PaciiupeHHbIe 3aHHE OTAEIIEI
SHIEBOJIOB, CIIMBasCh, 00pa3yloT MaTKy, OTKPBIBAIOIYIOCH BO BIIarajlMlLe.
OI1UI00TBOPEHHE Y MIIEKOIUTAIOLUX BHYTPEHHEE; B ITOJOBBIE TyTH CAMKH
CIepMaTO30HIkI BBOASTCS C HOMOLIBIO MONOBOro WwieHa. OrioJoTBOpEHHE
IPOMCXOIUT B BEPXHEH YacTH AHLEBOJA, IOCIIE YEro AHLEKIETKA MOonaaa-
€T B MaTKy, rie pasBuBacTcs 3apoisil. Hapyxnas obomouka 3aponsima
cpacTaeTcs Co CIM3UCTOH 000J104KOif MaTKH, U 00pa3yercs miaueHTa (IeT-
ckoe MecTo). [lnaneHTa xapakrepHa TOJIBKO VIS IUTALIEHTAPHBIX MJICKOITH-
TaroluX. Yepe3 IUIaLieHTY OCYLIECTBIIIETCSA MHTaHHE H JbIXaHHE 3apOAbI-
ma. B mnaneHTe cocyasl 0607I04KH 3apojbllia TECHO MEPEIUIETAlTC C
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COCyZlaMH MaTKH, HO HE NEepeXoIsT OJHH B ApPYTHE. 3apOAbIN OKPYXEH
aMHHOHOM (OfiHA M3 3apOABIIIEBbIX 000NOUYEK), KOTOPHIA 3aMONHEH JKHA-
KOCTBIO. briarogaps 3ToMy 3apozpiiu NpeaoXpaHeH OT BPEAHBIX MOCIEACT-
BHH COTPACEHHH, KOTODbIE HCIIBITBIBAET OPraHH3M MaTepdH MNpu Oere,
MPBDKKAX H T. 1.

[Tocne nepuosa GepeMeHHOCTH (pa3BHTHS 3apOAbIIA BHYTPH Opra-
HHM3Ma MaTepH), NPOAOJDKUTENBHOCTh KOTOPOrO y pasHbIX BHIOB MIIEKO-
MHTAIOHMX HEOAMHAKOBa, Ha CBET MOABIAIOTCA AeTeHblmu. KonndecTBo
HX Yy Pa3HBIX NpPEACTaBHTENEH Kiacca CWIBHO BapbHpPYETCA; OHH MOTYT
ObITh Kak abCOMIOTHO OeCrOMOIIHBIMH (Y MHOTHMX TPBI3YHOB, XHIIHBIX,
NPUMATOB), TaK U BIIOJHE Pa3BUTHIMH (y KOIBITHBIX). JleTeHbIIIH BcexX
MJIEKOITUTAIOMUX B T€4EHHE HEKOTOPOro BPEMEHHM IHTAIOTCS MaTEepHH-
CKHM MOJIOKOM, BHIpa0aThIBa€MbIM MJICUHBIMH JKE€JIE3aMH CaMOK. Y 00iIb-
IIMHCTBA MJIEKOMHTAIOMIUX MJIEYHbIE XEJe3bl OTKPHIBAIOTCA HAa COCKaX.
YuC0 COCKOB Pa3iIWYHO U 3aBHCHT OT BO3MOXXHOTO KOJIMYECTBA JCTEHbI-
[IeH B moMerTe.

OTIMYHTENBHBIH MPU3HAK CTPOEHHUS LEHTPAILHOW HEPBHOWU CHCTEMBI
MJICKOTIMTAOIIUX — Pa3BHTHE KPYIHBIX NOIYINAPUHA MEPEAHEro OTAelNa ro-
JIOBHOI'O MO3ra, IOKPBITEIX CKjaa4aTod kopoH. Ilomyiuapus HacTonbko Be-
JIUKH, YTO NMPUKPHIBAIOT MPOMEXKYTOUHBIH MO3T M YacTh CpedHero Mosra. B
KOpE COCPENOTOYEHHI LIEHTPHI, BOCIIPHHUMAIOIIHE 3PUTENBHbIE, CIIYXOBBIE,
OCs3aTENbHBIC U PYTHE pasapaKEeHHs, a TaKKe JBHraTe/IbHBIC M acCOLHa-
THBHBIE LEeHTphL. Kopa cnyxur ueHTpoM cOopa uHPOpMaUMH, IOCTYIA0-
el OT BCEX OpraHOB YYBCTB; B HEH Takke (GOPMUPYIOTCA YCIIOBHBIE ped-
JekCchl. B cpennem Mosre mMeroTcs nepeqHue OyTphbl, OTBEYaroLIHE 3a
NEPBAYHYIO 00paboTKY 3pUTENbHOM MHPOPMALIHH, U 3aHHe OYrpbl — LIeH-
TPhI CITyXa. Y MIIEKOIHTAIOIKX XOPOLIO Pa3BHT MO3KEYOK, TAKOKE UMEIO-
IMA MHOTO M3BWIMH. JTOT OTAE FOJIOBHOTO MO3ra OTBEHAET 3a MOAIEPKa-
HHE pAaBHOBECHA M KOOpJAWHALHMIO JBWxEHUH. [lpononroBateiid MO3r
CBA3BIBAET IOJIOBHOH MO3T CO CIIHHBIM MO3TOM.

Benymue opraHpl YyBCTB MIIEKONUTAIOIUMX — OPraHbl OOOHSAHHSA,
OCs3aHHA U ClIyXa; 3Ha4E€HHE OPraHOB 3PEHUS B JKU3HH MJIEKONHTAIOIIUX
3HAYUTEJIbHO MEHbIE, YeM B XH3HM NTHL. OpraH 3peHus (riaa3) uMmeeT
MPaKTUYECKH TaKOe XK€ CTPOCHHE, KaK OpraH 3pEHHs BCEX HA3E€MHBIX MO-
3BOHOYHBIX. XPYCTAJIHK HUMEET BHJ ABOSKOBBIIYKIOH JHH3BI, aKKOMOJA-
L1 OCYIIECTBIACTCA 32 CUCT M3MEHEHHUS €ro KpuBH3HEL. [1a3a cHab>keHbI
MOABM)KHBIMH BEKaMH € PECHMIIAMH; BO BHYTPEHHEM YTIIy rj1a3a HMeeTcs
pyIMMEHTapHas MurarenbHas nepenonka. Opran cinyxa obpa3zoBaH Ha-

218




PYXHBIM, CPEAHHM H BHYTpeHHHM yXoM. HapyxHoe yX0O npeacTaBieHO
YIITHO# pakoBHHOH, HEOOXOAMMOH )KHBOTHOMY IS ONPEeSICHHS MOJI0XKe-
HHS UCTOYHHKA 3BYKa, H HAPYXHBIM CIYXOBBIM IpoxoaoM. HapyxHbii
CIIyXOBOH INpOXOJ OTAENEH OT cpeAHero yxa GapabaHHOH NepenoHKOH.
B cpenHeMm yxe pacrosioeHsl TPH CIyXOBble KOCTOYKH — MOJIOTOYEK,
HAKOBaJIbHA M CTPEMEUKO, Nepenarolie Konebanus 6apabaHHOMN IIE€PENOH-
KH BO BHYTPEHHEE yX0. 3BYK BOCHPHHHMAETCS KJIETKaMH YJIHTKH, KOTOpas
HMEET BHJ CIHPAILHOH NeperoH4yaToil TPYOKH M JIEKHT BO BHYTPCHHEM
yxe. Opransl paBHOBECHS OY€Hb XOPOLIO pa3BHUTHL. MIIEKOMMTAIOLIME CO-
BEPILAIOT OBICTPbIE, CIOXHBIE ABWKEHHS, IO3TOMY BOCIHPHATHE JIIOOBIX
H3MEHECHHH TOJIOXKEHUS Tela B MPOCTPAHCTBE JUI1 HHUX MCKIIOUHTENBHO
BaXXHO.

CuyMraercs, 4TO HpeAKaMH MIIEKONHTAIOMUX ObLIH 3BEpononoOHbIC
PENTIIHH, OSBHUBIINECSA B BepxHeM KapOoHe. I1o HeKOTOpbIM NpH3HaKaM
OHM ObUIM ONM3KH K COBPEMEHHBIM MieKomuTaromuM. Tak, 3y0sl y HHX
pacrosnarajick B s4eHKaxX, HMenH KOPHH H IH(JepeHLHpOBaINCh Ha
pe3ubl, KIBIKH M KOPEHHBIC; TOJIOBHOH MO3r OBUI CHIBHO YBEIMYEH; KO-
HEYHOCTH HaxXOAWIHCH IIOJ TYJIOBHIIEM, a He Mo OOKaM OT HEro, Kak y
npecMbIKarouMxcs. HenocpeacTBEHHBIMH NPEAKaMH COBPEMEHHBIX MIIC-

KOIMTAIOUIMX CTAIN NPEICTaBUTEIH HEOONIBIION BETBH STHX PENTHIMH —
MEJIKHE XHBOTHBIE, MPHCIIOCOOMBLIMECS K HOYHOMY 00pa3y >KH3HH B 3a-
pocisix pacTHTENBHOCTH. OOHMTaHHE B TaKMX YCIOBHAX NPHBEIO K IPO-
TPECCHBHOMY Pa3BHTHIO OpraHOB 0OOHSHHS, OCsi3aHuA u ciyxa. [locae to-
ro Kak OoJybIIas yacTh JPEeBHHUX PENTHUIHI BhIMEpia B MEJIOBOM NEpHOIE,
MIIEKONMHMTAIOUIME 3aHUIM FOCHOACTBYIOIIEE MOJIOKEHHE, OCBOUB MPAKTH-
YeCKH BCE cpelbl OOMTAHHA: BO3AYLUHYIO (JIETYYM€ MBILIM, KPbUIaHbl),
BOIHYIO (KHTOOOpasHble, JaCTOHOrHe) U HaseMHylo (Oonbluas 4acte oc-
TaJIbHBIX MJICKONHUTAIOIHX). PacuBeT MIIEKONUTAIOMIMX NPHUXOAUTCA Ha
KaHHO30MCKY10 3py. B koHIE TpeTnuHOro nepmosa KaiHO3ZOHCKOH 3pbl
CyILIECTBOBAJIO Y)K€ MHOTO OTPSAAOB COBPEMEHHBIX MIICKOIHTAOLIHX.

M3 coBpeMEHHBIX MIEKOIMTAIONIMX Haubojee GJIM3KU K IPEAKOBBIM
¢dopMaM npeacraButenu nodwaacca Ilepgossepu (KNOauHble, WIH OIHO-
npoxoaHsle). K 3ToMy noakiaccy OTHOCATCS YTKOHOC, €XHAHA H [IPOEXH/I-
Ha, oburarome B ABctpanud, TacManun u Hosoii 3enangun. Bce stu
JKMBOTHblE sHLewIaayuie. Exuana W npoexuaHa BBIHAHIMBAIOT fAiilia B
CyMKe. YTKOHOC BEIET BOAHBIH 00pa3 )KH3HHM, a siil[a BLICHKHBAET B HO-
pax. BeUTyNMBLIMECS JETEHBILIH MHTAIOTCA MOJIOKOM, KOTOPOE CIIH3BIBAIOT
C TOJIOro y4acTKa KOXXH Ha Oproxe marepH. CockoB HeT. YemocTu ofHo-

219



MIPOXOAHBIX MPeoGpa3oBaHEl B KIOB, Y eXHAHLI KIIOB AAHHHLIA H OTHOCH-
TENBHO TOHKHIA, 2 ¥ YTKOHOCA — UIHPOKHIL, MOX0/ HA YTHHBIH,

K nodrracey Cymueamsie OTHOCAT 0xong 270 BHAOB #KUBOTHLIX, 0OH-
Tawmux & Ascipannd, Hosoili ['euuee, Tacmanur n K)xroil AMepuxke.
Jlm KHBOTHBIX 3TOTC NOAK/IACCA XapakKTEPHO POKACHHE Y HHX O4YeHb
MENKHX HeJOpa3BHTHIX OeTeHblueil. CaMKH JOHAINHBAIOT HX B CTIELHANh-
HEIX CYMKAax HA OproXe, BHYTPH KOTOPBIX HAXOAATCH COCKH. Ha HauIbHEIX
CTaaHAX PA3BHTHA JSTEHBIUIM INIOTHO MPHCACHIBAIOTCA K COCKAM, U MOMO-
KO BIIPHICKHBAETCA HM B POT MPH COKPAILEHHH CTIELHATBHOMH MYyCKynaTy-
PEL MOJIOYHOH KETe3kl.

BOJMIBUIMHCTBO BHUAOB COBPEMEHHLIX MIIEKOMHTAIOIUHX OTHOCHTCH K
nodwraccy Hrayenmapuote, OTIMUMTENRHAS 4epTa ¥TOH rpynnel — obpa-
zoBanue mianestel, K noaxraccy Ilnauentapuasie npuuaaacxar §7 orps-
NOR MICKOMWUTAKNIHX. Hanﬁonee H3BECTHRL H MHOTI'OMHCNEHHEL IO KOJIH-
HECTBY BXOJMIIHX B HMX BUAOB OTPA/bI HACEKOMORIHBIX (KPOTHL, €XH,
3EMIICPOHKH, BBIXYXONH), PYKOKPBHUIBIX (KpPBUIAHBL U JIETYUHE MEIIIH),
FPEIYHOBR (MBILIK, KPRICH, ROIEBKH, OeKH, SYPYHIOYKH, CYPKH), 3alleob-
Pa3HBIX (3aMIbI, KPOMMKH, MHILYXH), XHIUHBIX (NBEBI, THIPHI, MEABCIH,
BOJIKH, CODAKH, XOPLKH, BBUIPED), JACTOHOTHX (MOPKH, TIONEHH, MOpPCKHE
KOTHKH), KHTOOOPA3IHEIX (AenbGHMHE!, KHTHL, KAUIATOTEI), NaAPHOKOMLITHBIX
(kOpOBEI, CBHHLH, OapaHel, OJICHH, 3yOpbl), HEMAPHOKONLITHEIX (JIOMANH,
KY/aHbl, OCNBl, HOCOPOTHM) H NMPHMATOB {IEMYpBI, MapTHIMIKH, MABUAMEL,
MAaKaKH, TOPHIUIB], EN0BEK).

Jaganus

BriGepuTe 04MH NpaBUALHEIR 0TBET

1. UHCIEHHOCTh MIIEKOTTHTAMIIMX COCTARIACT [IPHMEPHO
1) 500 euoos
2) 5000 pnaoor
3) 30000 suaoB
4) oonee 500 000 BuroB

2. MIeKonUTaKIHe OTIHYAKTCA ©OT OCTATBHBIX  [O3BOHOMHBIX
HaTHYHEM
1) TepMoperylauHH
2) KOCTHBIX AYEEK B YEMIOCTAX JUIA 3y0OB
3) nmuadparmsl
4) d4eTHIpeXKaMEpHOTO cepala
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10.

Cpeant Mo3BOHOYHBIX KHBOTHBIX HAPYKHOE YX0 HMEETCs ¥

1} MICKOTHTAIOIHX

2} MIIEKOIMTAKIIHX M penTHIHH

3} snexonuTARRILHX H aMbuOuil

4) MICKOMHTAKIINX, NTHL K NPECMBIKAKIIHXCA

KupopoaeHue IpHcylie

1} BceM MIICKOMHTAKOIIHM

2) TONMLKO MNALEHTAPHBIM MIEKOMUTAIOHTHM

3) BceM TUTALEHTapPHBIM M ECEM CYMUYATBIM MIEKOIHTAIOWWHM

4) BCEM MIIALEHTApHEIM H HEKOTOPBIM CYM4YAThIM MIEKOTIHTAIO-
LM

Y MIEKONHTAIOWNX KPOBEHOCHEIE COCYIBI MATEPH M 3apoinia

¢pacTarTca B

1} nynoeune

2) mnnaucHTe

3) CTeHKe MaTKH

4) cocymsl HE CPacTalgTCA

JeTeHbIn pa3BHBAIOTCA B MATKE ¥

1} BeexX MASKONHTAKIINX

2) mnnaneHTApHBIX

3) cyMuaTHIX

4) BCeX IUIALEHTAPHBIX H BCEX CYMYATHIX MIEKOMHTAKOLIHX
IpeakaMH MIEKOTIHTAIHX CUHTAKTCA

1) crerouedans 3) 3BepoayOble ANIEPEI
2) napanuTeKH 4) nTHOB

JluieHs! CIUTOIIHOTO BOMOCAHOTC OKPOBA MPENCTABUTENH OTpAlA
1) nactoHOrHX 3) PYXOKPEIIEIX

2) xuroodpasHBIX 4) mpuMaToB
Bypo3y0Kka AB14€TCA THIHYHBIM NPEACTABHTEIEM OTPLLA

1) rprizyHOB 3) HACEKOMOATHEIX

2) saiueoOpaznnrx 4) pYKOKPBINBIX

K o1psiy HENdPHOKONBITHEIX OTHOCHTCA

1} nock 3) ocen

2) oneHe 4) xupai
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11.

12,

13,

14,

15.

16.

17.

18.

19.

222

Knoaxa umeercy y

1} yrxowoca 3) menstuna
2} KeHrypy 4) THONCHA
IMopuocTal OTHOCHUTCH K CEMEHCTEY

1} xoluaupux 3) BOMYBHX
2} xyHBHX 4) BMBCPOBLIX

K oTpany HaceKoMOsIHbIX HE¢ OTHOCHTCH

1) ex 3) exuana
2) xport 4) 3emnepoiika
OnHokaMepHBIH KeTyI0K ¥

1} xo3sl 3} ocna
2) XOpOBbI 4) Oapana
Yenoeek OTHOCHTCA K THITY

1) Tlpumars

2) Miuckonurawuwge

3) TloseonkouHble

4) Xopoossie

BriGepsTe TpH NPaBHIBHBX OTBETA.

I[(]HHLI.IHBHET JETCHBIIIA B CYMKC

1) exuaxa 4) onoccym

2) yrKOHOC 5) BeIXyxOOb

3) keurypy 6) xanmubapa

K oTpagy HemapHOKOMBITHEIX OTHOCHTCH

1) Geremor 4} Tamup

2) Hocopor 5) onens

3} xaban 6) 3ebpa
Kntounint He passuThl y IpeAcTaBUTENeH OTPAAa

1) napHOKOMBITHBIX 4) PYKOKDPBUIBIX
2) HenapHOKONBITHBIX 5) HACEKOMOA(HBIX
3) xMHbBIX 6) kutooOpasHbIX

K sBauHbBIM KMROTHBIM OTHOCHTCS

1) onedb 4) xupad
2) kabau 5) nexape
3} OGeremor 6) Obk



20.

K yenosekooGpasueiv 00e3baHaM OTHOCAT

1) makak

2) 1wmMMnaHse
3) MapThiuek

4) MaBHAHOB
5) ropumn
6) opaHIyraHoB

21. ¥cTaHOBHTE COOTBCTCTBHE MEXKIY HAIBAHHEM KHBOTHOIO H OTpSH-

oM, K KOTOPOMY OHO OTHOCHTCH.

Kupotnoe Orpaa
1} semnepoika A) 3aiiueobpasHbie
2) BBIXYXOJb B) [psiyHb!
3) OGenka B) Hacexkomoaunee
4) numyxa
5) oHpatpa
6) 6ypo3yOka

Kmour K 3ananuam

Negonpoea | 1 | 2 | 3| 4 | 5 [ 7 8 9 i0
OTBET 213|134 3 2 3 3
Mponpoca |11 | 12113 | 14 | 15 16 17 18 19 | 20
OTBET 121313 ]4/(134|246]|1,23[146/|2,56
3ananue 21
1 2 3 4 5 6
B B B A B
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Paznen II1. HEJIOBEK U EI'O 3IOPOBBE

O06mmii 0630p opranu3ma MenoBeKa.
OpraHsl H CHCTEMEI OPTAHOB.
KpaTtkue cBenenus ¢ cTpoeHHH H GyHKUUAX
MIHUTEIHAILHOM, COeTHHHTEALHOH,
MBIIIEYHOH N HePBHOH TKaHeH

C M3BECTHBIMH JONMYNIEHHAMH M(WKHO CKa3aTh, YTO OPTaHH3M HeTOBE-
K4 NIOApAa3NeNIcTCs Ha CHCTEMB! Oprasoe, CHCTEMa OPranos BLITONHAET B
OpTaHH3Me CBOK olpeAeneHHy0 dyHKUH0. OpraHbl, COCTABNAIOLIHE CHC-
TEMY, HMEIOT CXOAHOE SMOPHORANEHOE [IPOHCKOMACHHE H CBAIAHEI MEXKAY
coboll anatomuueckd. B oprannsme uenobeka OBLIMHO RBIACIAOT ClC-
OYIOLIHE CHCTEMEL OLIOPHO-ABHIATENBHYI), KPOBEHOCHYIO, JbIXATENLKRYIO,
MHIUEBAPHTENBHYEO, BBINETHTEABHYIO, SHIOKPHHHYK), HEPBHYH), NOMOBYH).
Huoraa oTAENEHO BEITEIAIOT THMGATHHECKYH) CHCTEMY.

Opras — 3710 000Cc0O0NEHHAS YaCTh OpPraHH3Ma, HMEWIad Onpele-
seHAY PUPMY, CTPOCHHE, PACNIONOKEHHE H NPUCTIOCOOIIEHHAN IR Bbi-
MOJHEHNA KaKoA-TO (yHKUMN. Opran COCTOMT H3 HECKOJIBKHMX TKaHeil, HO
ONMH HUNH ABa BHAA TKaHH O0bMHO npeobnanawot. Hampumep, HepBHaA
CHCTCMA B OCHOBHOM o0pa3oBaia HepBHOH TKaHBIO, & OIOPHO-
ABHTATENEHAS — COEJAMHHTENEHOH M MBIIEUHOMH TKAHAMH.

Txrane — cHCTEMA KEETOK M HEKIETOUHBIX OOPA30BAHUH, HMEHOIMX
obillee MPOUCXOXKACHHUE, CTPOSHHE H BBUIONHAKIIMX B OPraHMIMe CXO.-
HblE GyHKIHH, Brigendior deTeipe OCHOBHBIE IDYIINBI TKAHEH: JTHTENH-
AIEHYIO, COSTHHHUTENLHYIO, MBILIEUHYH) H HEPBHYIO.

InumenudivHble myxaku TOAPAZIEIAIOTCH HA TIOKPOBHBIE H JKEJIE3H-
crhie. [loxposneisi snumenny 00pasyeT BHEIIHHME NOKPOBB TeNd, CIH3IH-
¢THIE ODOJIOMKH POTOBOH IOJNIOCTH, HOCOIJOTKH, BEPXHHX OBIXATENBLHBIX
ITYTEH, BCEX ITOJIEIX BHYTPEHHHX OPraHOB, 3 TAKXKE BHICTHIIAeT OpIOILIHYIO,
NNEBPANBHYIO H OKOIOCEPAEUHYW noTocTH. Knetku nokposHoO TKaHM
QUYERb NUIOTHO NMPUNEraKT APYL K APYYY, NOITOMY MEXKIIETOYHOIO Belle-
CTBA 30eCh M0, COCYIOB HET, KMeTKHM BCerda paciloaraiTca HA COoCaH-
nuTensHo TauW. Ilockonbky sNUTETHaNsHBIE KNETKH NOCTOAHHO MOM-
BEPraloTcs MeXaHHYSCKAM, XHMHYECKHM, TEMNEPATYPHEIM BO3NSHCTBHAM,
OHH OEICTpO MMOHYT U 3aMeHA10TCK HOBRIMH, TaK Kak of/1aJaioT BBICOKOH
crmocofHOCTEI0 K pereHepanyi. IIo NMPOHCXOMAESHHIC 3MHTETHA MOKET
GbITH NPON3BOIHBIM KTOASPMBI HITH JHTOAEPMEL,
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Moxporneri anHTeIM MOXET OBITE! OMHOCIOHHEIM — BBICTIUIAST Je-
FOYHBIE AJBBEONE], MOYEYHBIE KAHANBLULI, CTEHKH XKeMyaKa H KHINSYHHKA,
BEPXHHE IBIXATENBHBIE MYTH, U MHOTOCIOHHBIM — 0Opa3yeT BepXHHE
CJIOH KOMKHOIO 3NuAepMHAca {OpOToBEBAIOILHI) 1ubo CMHIHCTRIE pTa, NMH-
LEBOA, POTOBHILY [1A33 (HEOPOrOBEBAKOLILHIA).

Hokpopnelit 3MHTENNIH BHNOIHACT CAEAYIOUIHE HYHKLHM:

1} 3aMTHYW — HpeZoXpaHfeT rnylxke JexallHe TKaHH H OpraHsl OT
MEXAHWIECKHX H XMMHYECKHX NOBPEKICHHH, IPOHHUKHOBEHUA HHDEK-
Uy, yIeTpaUHOTETOBOro Hamy4eHns;

2} oOMEHHYIC — YYACTBYET B Npolleccax INepeBapHBAHHA M BCACHIBAHMA
MTHILEBBIX BEMIECTB, BRLACTCHHH MPoIyKTOB MeTabonin3Ma, razoodMeHe;

3) peuenTopHyn — BOCMPHHHMAeT O0OHATENBHEIE M BKYCOBRIE pazapa-
KHTCITH.

HKenresuempiti anumenusi 00pasyeT CONBIIMHCTRY KCIe3 (MIEUCHD, (101-
KENyAOUHYI0, IHMTORMAHYIO, C/UIOHHBIE, 1IOTOBLIE ¥ JAP.) H BBIIOIHAET
cexpetopHyo GynkuHio. Kierku xene3sHeToro nuTems BLIpabarTpisalor
H BLUAENFIOT pasiuyHLle (UIHOMOrHYECKU AKTHBHBIE BEIECTRBA: NUIIERA-
PHUTeNLHEIE (hepMEHTHI, TOPMOHEL,

Coedunumenvubie Mmxany COCTOAT U3 KIETOK M GONBINOTC KOIHYECTBA
MCHKEJICTOYHOID BELICCTBA, KOTOpOe BhpabaTelBaloT caMH kneTed. Mex-
KJAETOYHOE BENIECTBO npc,ucraBneHO QCHOBHLIM BEINECTBOM H BOJIOKHAMH
KO/L1areHa HIH 3MacTuHa, OCHOBHOE BELIECTBO H3 ITOMHCAXapHIoB u Gell-
KOB onpejendeT KOHCHCTEHUNIO TKAHM, KO/UIArSHOBLIE BOMOKHA NPHAAIOT
TKAHH APOYHOCTE, 4 3MACTHHOBLEIE — YIPYTOCTh. JTH TKAHH TaKke obna-
ZAKT BEICOKOHN cnocobHocTeI0 K pereHepaudn. [lo NMpOHCXOXICHHIO BCE
COSHHHTENLHBIE TKAHH PA3IBHBAKOTCH K3 ME3OIEPMBL.

CoeauHHTENLHBIE TKAHH JENAT Ha: COOCTBEHHO COEAHHHTENBHBIE,
XPAIIERYIO, KOCTHYIO M TKAHH BHYTPEHHEH Cpefbl OpraHniMa.

K coGeTBeHHO COSAHHHTENEHEIM OTHOCST:

1) nmaomuyio @oroKHHCMYI0 — BCTPEHYASTCA B CBA3KAX, CYXOMHIHAX,
dacuMAx, NepeNoHKaX, CTEHKAX COCYA0B, o0ecNeunBad KM MPOYHOCTL
W MACTUYHOCTE;

2) poayie eonoxnucmyiy — o0paiyeT oCTOB BHYTPEHHHMX OPTAHOR, CO-
NPOBOXKIAET HEPBEL H COCYARL;

3) acuposyre — obpasyerT No¥kKe HEKOTOPEIX BHYTPEHHUX OPraHOB H [0J-
KOIKHYIO KHPOBYIO KJIETHATKY; BBLIMOIHAN 3AMACAIOLIYIO H 3AUIHTHYIO
(hyHKUHH;
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4) pemuxyagpryro — 00pazyeT KpOBETBOPHBIE OPraHbl. KPACHBIH KOCT-
1B MO3T, CENE3ICHKY, IMMPATHYECKHE Y3.ThL.

Jna xpriyeaoii mxaru XapaKTePHBl OTHOCHTENRHO KPYIHBIE KNETKH H
[UIOTHOE, YIPYTOE MEKKIECTOuHOe BeliecTso. OHa MOKPBIBAaET CYCTABHBIC
MOBEPXHOCTH, 00Pa3yeT MEKUIO3IBOHOYHLIE NHCKH, BXOIHT B COCIAB LOp-
TAHH, TPAXEH, OPOHXOR, YIIHOM paKOBHHEL

Camoii npovHoit ABIACTCA KocmHas MKaHb, KOTOPAA COAEPKUT MHOTO
KOJIar¢HOBBIX BOJIOKOH, & Takke conefl kambums, ocdopa, MarHus.
KocTHas v xpauieBad TKalld o0pa3yloT cKeJleT, KOTOPBIH 3allHIIaeT royd-
KE NeyKaIlHe OPraHb! H BBINOIHACT OIOPHYK $YHKITHIO

K TkaHAM BHylpeHHel cpelbl OTHOCAT XMAKHE TKAHH — Kpogs H
aumpy. MEKKAETOUIBIM BELIECIBOM KPOBH ABASETCA KMIKAA NIaiMa, a
KISTKAMH — (OPMEHHEBIE TEeMEHTLI. DTH TKaHH 00echeuMBAIOT I'YMO-
PANBHYIO CBA3L BCEX OPTAHOR M TKaHeH opraHMiIma, y4acTBYIOT B NOLAEP-
KAHHH roMeocTa3a, obMeHe BellecTs, oDecHeYeHHH HMMYHHTETA,

Takum ©00OpazoM, COSIAMHUTENBHEIE TKAHH BBHIIOTHAKT CIEXYIONIHE
fi)atiaiiziig
1) MexaHMMeCKYl0o, HIIM OMOPHYI0, — 00pa3yloT CKeleT, CBA3KH U CYX0-

KUITHA,

2) cOoenMIMTENEHYKY — KPOBB M MTHM(pa CRA3LIBAIOT BOSAHIIC BCE OPraHkl
W TKAHH OPTaHK3Ma;

3) 3aWMTHYI0 — ICIETKH KPOBH BHIpaDaTBIBAKIT aHTHTENE W OCYLUSCTB-
JIAIOT (JaroiUTOo3, YIACTBYIOT B 3Q)KHBICHHH PaH U PereHepalun opra-
HoB,

4) KpOBETBOPHYI; — 06pasyloT MTuMdbaTHYECKHe Y3JIEL, CeNe3eHKY, Kpac-
HBIH KOCTHBIA MO3T;

5) Tpoduseckyro, HIH OOMEHHYI, — KpPOBb H IHM(}A yHacTBYIOT B 00-
MEHE BelLeCTB.

Moluteunble muanu 00pasoBallbl MBILICYHBIMH KIETKAMH (BONOKHAMH),
B LHTORTA3ME KOTOPBIX HMEIOTCH HHTH COKPATHTENBILIX GeKOB AKTHHA K
Muo3uHa. OCHOBHBIE CBOMCTBA 3TOH TKaHu — BO3GYIMMOCTE, NPOBOIH-
MOCTE W COKpPATUMOCTE. [0 MPOHCXOMACHNIC MBILLIEYELIE TKAHH ABNAIOTCS
OpPOH3BOAHBIMH - ME30JEpMLL  Pazawvaror riaaakylo M nonepeqHo-
FOJIOCATYH) MBIILIEYHBIE TKAHH,

Fradxan MblulevHAS TKAHR BXOAWT B COCTAB CTEHOK BHYIPEHHHX Op-
I'dHOB H COCYOBR, COCTOHT M3 METKHX BepCTQHOBHJ_IHle KINETOK € OJHHM
A7IPOM, HUTH aKTHHA W MHO3HHA PACTIONOKEHEI B HHX HEYNOPAIOYEHHO.
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Ilonepeuno-norocamyro MplIEYHYIO TKaHb, B CBOIO OYEPENb, NOAPA3-
JEJSIIOT Ha CKEJIETHYIO U CEepAeYHYI0. BOJIOKHO CKeJIETHOH TKaHH HOCTHIa-
er 10-12 cM B AMMHY, HENOCPEACTBEHHO MO 000IOYKOH pacrosnaraercs
MHO)XECTBO AP M MHUTOXOHJPUH, a EHTPAIBHYI0 4aCTh KICTKH 3aHMMa-
0T Muodubpuiier, 10 1000 B KakaOM MBIEYHOM BoJOKHe. Kaxnas
MHO(HUOPUIITA COCTOUT U3 HUTEH COKPATHTENBHBIX OEIKOB aKTHHA H MHO-
3HHa, Yepe0BaHHE KOTOPBIX M CO3/AET NONEPEYHYIO HCYEPUEHHOCTD CKe-
JIETHOH MYCKYJIaTypBHI.

CepneuyHas MebllleqHasd TKaHb oOpa3yeT CpeOHHMH CIOH CTEHKH
cepala — MHOKapl — U UMeeT ocobeHHoe cTpoeHHe. Ee Menkue omHo-
sZIcpHbIC OOraThlec MUTOXOHIAPHAMH KIETKH COEIMHEHBHI B C€AMHYIO CETh
CIelMaIbBHBIMH KOHTAaKTaMH TaK, 4YTOObI BO30YXKAEHHUE C OJHOTO BOJIOKHA
OBICTpPO NEpPENaBajloCh COCEAHUM H OOJIBIINE YIACTKH CEPAECYHOH MBIIIIIEI
COKpalaIuch 65 OZIHOBPEMEHHO.

Hrak, OCHOBHBIMH (DYHKIIHMAMH MBIILIEYHON TKaHH ABJIAIOTCA:

1) nBuratTenpbHas — JBHXKEHHE TEJIa M €r0 4acTel; COKPAILCHHE CTEHOK
JKENMy/AKa, KUIICYHHKAa, MOYEBOrO IYy3bIps, apTEpPHANBHBIX COCYIOB,
cepaua;

2) 3amuTHas — 3allHTa OPTraHOB, HAXOALIMXCSH B IPYAHOH KIETKE, U
0cOOEHHO B OpIOIIHO# HOJIOCTH, OT BHELIHUX MEXaHHYECKUX BO3AEH-
CTBHH.

Hepenas mxans o6pa3oBaHa HEPBHBIMH KJIETKaMH (HEHpoHamHu) H
Heiporimmer. Heifponsr 0651agaioT 0COOBIMH CBOMCTBaMH — BO30YAHMO-
CTBIO U NPOBOAUMOCTEIO.

OOBIMHO HEHpPOH UMEET TENo HenpaBHIbHOH GOPMBI, OOHO AAPO, KaK
[IpaBWIO, B UEHTPE KJICTKH M OTPOCTKH ABYX BHUAOB: MHOTOYHCIICHHBIE KO-
POTKHE JEHIAPHTHI, BETBAIMECS 101 OCTPHIM YIJIOM BONH3H Tena, M €AMH-
CTBECHHBIH JUIMHHBIA aKCOH, NEPEJAIOLIMH 3JIEKTPUYECKHE CHUIHAIBI OT
HeWpoHa K APYTHUM KJIeTKaM. AKCOH MOXET OBITh «TOJbIM» JTHOO MOKpHI-
THIM KHPONOXOOHBIM BELIECTBOM MHEIHHOM, KOTOPOE B JaHHOM CIydae
BBINIOJIHAET Ty K€ (QYHKIHIO, YTO H M3OJSLHS LIS JIEKTPHYECKOTO [IPOBO-
Ja: 4yeM Toule oOONOoYKa, TEM HaXe)XHee M30JAIHi U 6onblie CKOpOCTh
HPOBEACHHUS CUTHANIOB 110 aKCOHY (Viux = 120-130 M/c). Mexny HeilipoHa-
MH pacIiojo)X€Hbl MHOTOYMCJIEHHBIE KIETKH HEHPOIJIHM, BBHINOJIHSIOLIHE
10 OTHOLIEHHIO K HEHPOHaM «obGCayxuBamomue» (QYHKIHMH: 3alIHTHYIO,
OIOPHYIO U IUTATEIBHYIO.

HepBHas TkaHp 00pa3yeT LeHTpaJIbHYIO (TOJIOBHOH M CIIMHHOHM MO3T) H
nepugepudeckyo (HEpBH M HEPBHEIE Y3JIbI) HEPBHYIO cucteMy. ITo mpo-
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MCXOKACHHIO HEPBHAS TKaHb — [POHIBOAHAA FKTOOCPMEI. HepBHAS TKAHE
BBIMTOHAST BAXKHEHIOYIO QYHKIMIO MO CHAGKEHHIO OPraHu3Ma HHOpMa-
LHeH O MPOHCXOAAIEM BO BHEUTHEH cpeae, oDBeJHHACT paTHIHbIE Opra-
HE! H CHCTEMBI B LENOCTHBIH OPraHu3m,

OHOPHO-IIBHI‘RTEJ]LHRH CHCTEMA YEeN0BREeKA.
Crpoenne kocreil, coeTHHeHHA KOCTeM.
CxeneT 4Ye0BeKa, 0TAeAbLl CKENeTa

OnopHo-IBUTraTeNbHAX CHCTEMA YEIOBEKA COCTOMT M3 CKENeTa M

MBILUI] 4 BBIMOITHAET CEAYIOUNE GYHKLNH:
1} oOnopHYH — Mns BCEX APYIHMX CHCTEM M OPraHOE;
2} NBHTATENBHYH — OOECNEUHBAET NEPEABUKEHUE TEJA M €r0 YACTEH B

APOCTPaHCTRE;

3) 3amMTHYIO — MpeaOXpaHAeT OT BHEIUHUX BO3ACHCTBHIl OPTaHbl Tpya-

HOH M OpIOLIHOMN [TON0CTH, MO3C, HEPREL, COCYABL

Ckener yenosexa cocragiser okono 15% or maccw tena, Paznuynbe
ABTOPBI HACYHTRIBAIOT B cocTane ckenera or 206 ao 230 kocted, Camoi
JNHHHON KOCTBH) CKEneTa ABRIAETCA OelipeHHas, ee /UTHHA COCTaBIAET B
cpenHeM 27,5% oT pocrta uenosexa, a caMoii MATEHBKOH — ONHA M3 Cy-
XOBBIX KOCTOUCK CPEAHETD YXa — CTPEMEUKO.

Crpoense KocTell. B cocrag kOCTHOH TKAHM BXOANT OPraHUYECKUE
BEIECTBA, NPHAAOMHKE il yNpyrocTh (KOWIareH), H HEOPraHHIECKHE Be-
IIECTBa, MMABHbIM 00pPAIOM MHHEpANLHEIC COMM Pocdopa, KANbLMs, Mar-
HHR, MUHepaTbHEIE COJIH NPHIAT KOCTAM TBepAoCTh. B KocTsX aetei
fonplie OpraHH4ecKHX BEMECTB, H OHH Donee YNPYTH, 4€M KOCTH B3poC-
soro uenobexa. Haufonee npounst xoctu y ntoaeit B sozpacre 2040 ser.
Y noxunelx mofel u3-3a HapylieHWH MMHepalbHOTO o0MeHa KOCTH cTa-
HOBATCSH XPYTIKHMH.

ITog MMKPOCKOIOM EMAHO, YTO KOCTh COCTOMT H3 OFPOMHOIQ 4MCNA
TpyOoueK, HasmEaeMBIX OcTeoHamMn. OcreoH npencrarmser coboil He-
CKOJIEKQ CIIOEB TOHYAHINHX KOCTHBIX MIIACTHHOK, PACTOJICMEHHEIX KOH-
UEHTPHUECKH BOKPYT KaHaNa, [0 KOTOpoMY NPOXOAAT KPOBEHOCHBIE cOCy-
OB, THUTAIOIMHE OCTEOH, H HEpPBHBElE BONOKHA. MeXay KOCTHEIMM
MAACTHHKAMHE PACTIONOKEHE KOCTHBIE KIIETKH — OCTEOLHThl — € MHOTO-
UHCNEHHEIMH oTpocTkaMH. Ecau kocTHBlE TpyGoOuKM YAO0XEHL B KOCTH
NNOTHO, TO 00pasyeTca TaK HA3LBAEMOE KOMIIAKTHOE BEIMECTRO KOCTH, A
€CNH KOCTHRIE MIACTHHKM MEPECEKalTCs NOR Pa3HEIMH YTNamMH, ofpaiysd
TIONIOCTH (A4eikH), To 3T0 ryfuaToe BenlecTBO KOCTH.
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B kauecTBe NPHMEpa paccMoTpM cTpoeHHe GenperHor kocTH, Cpen-
HAS 4ACTh KOCTH HalkBaeTcA TPyOxoH, WiIH JuadizoM, a KOHUEREE CYC-
TABHBIC FONOBKH — JIHGH3aMY. BHYTPH AHadu3a HAXOAWTCH KaHAT, Ha-
MOJIHEHHBIA MEATHIM KOCTHBIM Mo3roM. IlosToMy Takue xoCTH, Kak
GeapeHHan, HaspBaKOTCA TpyOuaTeiMH. CTeHKa auadmsa ofpa3oBaHa KOM-
MAKTHBLIM BELIECTBOM M [IOKPBITA CHapyxu ocoboii obomouxoit M3 coenu-
HUTENBHOH TKaHM — HAOKOCTHHIEH. B HagkocTHHUE npoxoauT Gonbiioe
HHCAO KPOBEHOCHLIX COCYACB H PACIKUIOKEHO MHOXECTBO OoneBslx pe-
RenTopoB. BHYTPeHHHI cl0H HAAKOCTHHIILI COCTOHT M3 0COOBIX KIETOK —
octeofmactop. [emack, octeobnacTel o0pa3yioT KOCTHOE BEILECTBO, 3a
CYET 4ere KOCTs pacteT B Tommuuy. Kpome Toro, ocTeofacThl UTpalor
BEIYILYIO POiB [IPH CPAacTaHHH nepenoMos. JnHGH3IM GeapeHHeH KOCTH
obpasoBanbl ryO4yaTslM BEWECTBOM, AMEHKH KOTOPOTC 3alGNHEHBl Kpac-
HEIM KOCTHBIM MO3TOM. CHapy¥H >MUH3bI TOKPLITH 049€Hb TPOYHBIM H
CAAAKUM FHATMHOBBIM XPAIIOM TOANIHECOH okoao 0,5 MM, JToT Xxpsul ceo-
IHT K MMHAMYMY TPEHHE MEXAY KOCTAMU B CYCTARaX.,

B neTckom BO3pacTe KOCTH B 3HAYHTEALHOH CTENEHH COCTOAT H3 Xpd-
UIEBOH TKAHK, 4 ¢ BO3PACTOM MPOHCXOOHT NOCTEAEHHOE HX OKOCTEHEHHE.
B nociaension odepels NPOHCKOMHT 33MEHA XPAIMA HA KOCTh B OGJIACTH
LIEeK KOCTedH, TO ecTk Mexay auadmsom H snuduzami. B atux ofnactax
KJACTRH XPAINa J/IATCA, 33 CUET YEro M MPOHCXOAUT POCT KOCTEH B JUIHHY.
OxoHYaTeNEHOE OKOCTEHEHHE I[MeeK [UIMHHBIX KOCTEH NPOMCXOIHT Y
XeHIMH k 16~18 ronaM, a y My»x4uH HeMHONO no3gHee — k 20-22 rogam.
[ocne 3T0rO POCT YENOBEKA MPEKPAIIAETCA.

TpybuaThie KOCTH AenAT Ha mIMHHBIE (KOCTH Oenpa, FOJEHH, ILUIe4a K
HpeaIUIeybs} H kKopoTke ((anauru nansues). PainuualoT Takke ryduathe
koctH (pebpa, rpyZHHA, KOCTH 3aILICTES H NPEAIUTHICHEI), TUIOCKHE KOCTH
{7IonAaTKH, TA30BEIE KOCTH, KOCTH MO3TOBOM HACTH UCPENa), CMELIAHHEIE
KOCTH (KOCTH OCHOBAHHA ucperna).

CoeqnHeHHMA KocTell HeobxonuMH JIHO0 ana obecneyeHns ABHKEHHS
O/JIHOH KOCTH OTHOCHTENBHO ApYToH, MTHOO UL NOTYUeHHA IPOUHOH MeXa-
HHYECKOH CTPYKTYPRI U3 HCCKOJBKHX KocTel, TakuM o0pazoM, pazHuaT
MOJIBHIKHBIE, MOIYTIOABHKHBIE H HENMOABHKHEIE COSAHHEHHA KOCTEH.

Tlodeuscrisle coedunenun — cyctaspl. Yaie BCero cycTaB COCTOHT H3
CYCTaBHBIX MOBEPKHOCTEH KOCTEH, MOKPHITBIX XPALIOM, MPHYEM 3TH HO-
BEPXHOCTH O QopMe CTPOTO COOTBETCTBYIOT ApYT ApyTy. MecTo koHTak-
Ta KOCTCH MPHKPHITO MPOYHOHA 0BOI04KOH H3 COSAMHUTENBHOH TKaHu —
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CYCTaBHOH CyMKOH, 0Opa3sylolieii IepMETHYHYI0 CYCTaBHYIO IIOJIOCTb.
B cycTaBHOM 10JIOCTH HaXOAMTCS CyCTaBHas )KHAKOCTh, HEOOXoauMas Uist
YMEHBIIICHUS TPEHUS B CYCTaBe.

Henoosuoicnbie coedunenuss XOCTeH XapaKTEpHBI, HalpuMep, Wi CO-
€AMHEHHUS KOCTEH MO3roBOH 4acTH uepena. [Ipy 3ToM HeOOJbIIKE BRICTY-
Nbl OJHOH KOCTH 3aXOAAT B BbleMKH Ha Jipyrod KocTH. Ilomyuarommuiics
IIPH 3TOM LIOB OY€Hb IPOYEH, MIPOUHEEe OKpYXaIoLUX ero koctei. Henoa-
BHXKHBIE COEJMHEHHS 00pa3ylOTCs M NPH CPACTAHUH HECKOIBKHX KOCTEH B
OJIHY (Ta30BBIC KOCTH).

IMpoMexxyTouHoi (OpPMOIi COUNEHEHHS KOCTEH SBIAETCA MOAYNOO-
8UdICHOE coeduneHue. B 3TOM ciydae KOCTH COeIMHEHB! Mexay coboil de-
pe3 ympyrue XxpsileBble Npokiaagkd. K MomynmoAaBHXKHBIM COEIMHEHHSIM
OTHOCSAT COCAMHEHHS TTO3BOHKOB B IIEHHOM, I'PYAHOM M MOSCHHYHOM OT-
Jenax, coeiMHeHue pebep ¢ rpyaHHOM.

CkeJieT 4eJioBeKa COCTOUT U3 CIIEAYIOIUMX OTAEIIOB: CKeJleTa roJIOBH,
CKeJleTa TYJIOBHILA, CKeJleTa KoHeyHocTel. OCcHOBa CKeneTa TYJIOBHIIA —
MMO3BOHOYHBIN CTO510, cocTosAMit U3 33—34 no3BOHKOB. [I03BOHOK COCTOUT
U3 TeJla U AYTH C HECKOJIbKUMH OTPOCTKaMH. J[yTH MO3BOHKOB 3aMBIKAIOT
MO3BOHOYHBIE OTBEPCTHS, KOTOpbIE, pacroiarasich ApYyr HaJ APYroM, o6-
Pa3yloT MO3BOHOYHBIH KaHAN, T MPOXOJUT CIIMHHOM Mo3r. Tena mo3BoH-
KOB COEAMHEHBI MeXAY co00# yepe3 XpAIleBbIE MEXKIO3BOHOUHbIE JHCKH
U YAEPKHBAIOTCA NPH MOMOIIM MHOTOYHCICHHBIX CBA30K. brarogaps Ta-
KOMY COEIMHEHHIO OOJIbIIAS YacTh [O3BOHOYHHMKA SIBIAETCA YNPYrod H
rubkoi. Tak Kak XpsLIEBble UCKH MOTYT CXXHMMAaTbCs, TO K BeUepy poCT
YyeJIoBeKa yMeHbIaeTcss Ha 1-2 cM, a mpu OoablMX (PU3HYECKHX HArpys-
Kax aaxe Oosblie.

ITo360H0uHUK AenUTCS Ha OTAENbI: IUeHHBIH (7 MO3BOHKOB), IPYAHOH
(12 no3BOHKOB), MOACHUYHEIH (5 MO3BOHKOB), KPECTLOBBIH (5 MO3BOHKOB)
H KOITYMKOBBIH (45 mo3BOHKOB). UeM HIDKE pacIoioXeH IMO3BOHOK B IMO-
3BOHOYHHKE, TeM OOJblI¢ HAa HEro Harpy3ka MU TEM MAacCHBHEE €Tro Telo.
B cBs13u ¢ nepexonoM Jrojeid K NpSIMOXOXKIECHHIO B TO3BOHOYHHMKE 0bpa-
30BAJIUCH YEThIpe M3ruba, ABa U3 KOTOPHIX — JIOPJO3bl — HAIMpaBICHBI
BBIIIYKJIOCTBIO Briepe ] (LUCHHBIN U IOACHHYHBIN), a ApYTHe ABa — KH(O3BI
— BHINTYKJIOCTBIO Ha3ax (TpyaHo# M KpecTUoBbIH). Brarogaps sopao3aM u
ku¢o3am obecneynBaeTcs HaJekHas aMOPTH3alLHs IOJOBHOTO MO3ra IpU
xoxap0e, Oere, MPbDKKaXx.

Bepxuui mieiHbIi M03BOHOK — aTJIaHT — HE UMEET Teja, a €ro Ayru
CPOCJIMCH C KOCTSIMH OCHOBaHHS depera.
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I'pyaHoO#H OTHEN MO3BOHOYHHMKA COCTOMT M3 |2 IpyaHBIX IO3BOHKOB,
KOTOpBIE COeUHEHBI ¢ 12 nmapamu pedep. CeMb BepxHUX Nap pebep noiny-
NOABMXHO COEIMHEHBI C TPYAHOM KOCTBIO, MM IrpyAHHOH. C BOCBMOMH o
JeCATYI0 napsl pebep coenuHeHsl He TIPAMO C IPYJUHOM, a Yepe3 Xpslld ¢
BblIIENEXaMMH pebpamu. OmuHHAALATas M JBEHaauaTas napel pebep,
OTXOZA OT MO3BOHOYHHKA, HE NOXOIAT A0 I'PYAUHBI, @ OKAHYHBAIOTCS CBO-
601HO B MbIILAX. ' pyauHa COCTOMT U3 PYKOATKH, K KOTOPOH IIpHUCOENHU-
HAIOTCH KJIIOYHIBI, Tesia, K KOTOPOMY IPHCOECAMHAIOTCS 1—7 mapsl rpya-
HBIX pedep, ¥ MEYEBHAHOTO OTPOCTKA. ['pyaHbie MO3BOHKH, pebpa U
rpyavHa o0pa3yioT IpyAHYI0 KJIETKY, B KOTOpPOH pacIONOMXeHbl CepALeE,
JIETKHE, Tpaxes U numeBon. biarogaps ABWXEHHAM IPYAHOM KJIETKH OCY-
LIECTBISETCS BHEUIHEE AbIXaHUE.

ITosACHMYHBIH OTHEN MO3BOHOYHHKA OOPa3oBaH IATHI0 MACCHBHBIMH
NOSICHUYHBIMHU TTO3BOHKaMH.

IIaTh KpecTLOBBIX MO3BOHKOB CPacTaioTCs B €AMHbIN MPOYHBIM Kpe-
CTell, CPOCIIMICSA C Ta30BBIMH KOCTAMM. Takas MOIIHAas KOHCTPYKLHA 00-
pa3oBajiach s TOrO, YTOObI 00ECIIEYUTh ONOpPY Tely NPH NPAMOXOXKIE-
HHM, M XapaKTE€pHa TOJBKO JUIA 4eyoBeKa. OKOHYATENBHOE CpacTaHHe
KPECTLOBEIX MO3BOHKOB IPOUCXOAUT 00bI4HO K 18-20 roxam.

KonuynkoBBIf OTAEN MO3BOHOYHHKA Yy 4HenoBeKa oOpa3oBaH 4-5 Ma-
JIEHBKHMH CPOCIIMMHCS [TO3BOHKAMH.

Ckenem 2on06b1 — yepen, €0 NOAPA3AENAIOT HA MO3rOBOH H JTHIIEBOH
otaensl. Mo3roBoii otaen yepena 06pa3oBaH HEMOJABIKHO COEIHHEHHBIMH
KOCTAMH: JIOOHOM, JByMS TEMEHHBIMH, JBYMS BHCOYHBIMH, 3aTHLIOYHOH,
KJIMHOBHIHOH U peuieT4yaToil. Y HOBOPOXKAEHHOTO pebeHKa 3TH KOCTH CO-
€IMHEHBl MEXAy co00il Yepe3 MHOTOYMCIIEHHBIE IIPOCIOHKHM COEOMHM-
TEJBbHOM TKaHW U Xpslla, 00pa3yrolKX POAHUYKH. POTHUYKY AenaloT ye-
pen 3IacTHYHBIM, 4TO Heobxoaumo npH poaax. Kpome toro, o6beM Mosra
10CTIe POXKACHHA YETIOBEKa YBEJIMYHMBAETCS 32 HECKONBKO MEPBBIX JIET
XKHM3HH NPHOIU3UTENBHO B 5-6 pa3, 1 HeoOxoaumo, 4Tobsl 06bEM MO3ro-
BOTO OT[ENa 4epena Taloke COOTBETCTBEHHO Bo3pacTall. OKOHYATeNbHOE
OKOCTCHEHHE YEPEMHBIX HIBOB MIPOHCXOIUT TONBKO K 20-25 rogam. Koctu
MO3TOBOTO OTAETIAa MPOHH3aHbl MHOTOYHMCICHHBIMH OTBEPCTHSMH, 4epes
KOTOpBIE IPOXOAAT KPOBEHOCHBIE COCYIbl M HepBbl. CaMoe KpYIHOE OT-
BEPCTHE PACHOJIOKEHO B 3aTBUIOYHOH KOCTH — 4Y€pe3 HEro CIIMHHON MO3T
COCIUHSAETCA C TOJOBHBIM. BonblIxe MOIOCTH MMEIOTCS B BUCOYHBIX KOC-
THAX, TA€ PacNOJIOKEHBI OPTaHbI ClyXa U PABHOBECHS.
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Jlnnepoi oTyen uepena 00pazoBaH MHOTOMHMCAEHHBIMH NApHBIMU H
HENAPHBIMH KOCTAMH. BCe OHM, 33 MCKIIOMEHHEM HMXHEH MEIOCTH, Co-
EIHHEHH MEeXAY coboil HenoapmxHO, B suelikax kocTed BepXxHeH H HHX-
HeH YemOoCTH HaXoAATCs KOPHH 3y0OB.

Creaem naeueo20 NOACA CIYKHT I COSAMHEHHS CKENETA BepXHeii
KOHEYHOCTH C OCTANBHEIM cKeneroM. B ero coctas BXORAT IBe NOMATKH H
OBe KIOYHLH. JlonaTkn — MIOCKHE TPEYTONBHBIE KOCTH, PacloIoMeH-
HLI¢ HA 3aaHeil CTopoHe TpyAHOH KIETKH H COSAMHEHHBIE ¢ Hell TOARKO
nocpeacTeoM MuniL. Kmouuiel — S-o0pasHele KOCTH, COSIHHEHHBIE
rpyauHoii M nonarkoii. Crener cBoOOIHON BEPXHEH KOHEYHOCTH obpaso-
BaH TUICUEBOH KOCTBIO, KOCTAMU NpeAruteubs (OKTEBOH M JTydeBoH) M
KOCTAMH KHMCTH. CkeneT kucTH o0pasoBaH BOCEMBIQ KOCTAMH 3JafACThA
(¥ B3pOCIIOTO YENOBEKa JIBE KOCTH CPACTAOTCA, H OCTAETCA CEME), PAcIio-
NOMEHHBIMH B IBa PAAR; NATLIC KOCTAMH IACTH H (atanramH naneles.
B GonbnioM mansie ase Gananri, B OCTAILHBIX — 0 TPH.

Crenem mazosozo nOAca CIYAMT U1 COSAHHEHMS CKEIICTA HHXKHEH
KOHEYHOCTH C MO3BOHOYHHKOM, Ta30Bkli mosc 00pa3zoRaH ARYMS TA1OBGI-
MH KOCTAMH, KaXJasa M3 KOTOpbIX COCTOMT M3 CPOCLIHXCA NMORB3JOIEHOH,
ceJanHiiHel M nodxopofi xocTell. B MecTe coeMHEHHS »THX KOCTeA HA-
XOAUTCS BEPTNYXKHas BNAlHHA, B KOTOPYI0 BXOAMT rojoeka OeapeHHOM
KOCTH.

CxeneT HHXHHX KOHEe4HOCTeH oOpazosan OeapeHHOM KOCThi, KOCTA-
MH roneHd (Bonbuwoll B Manof OeploBoii) H KOCTAMH CTOMEL CToma co-
CTOHT M3 CEMH KOcTeH NpeffUIIOCHE!, CAMaA KPyNHAs H3 KOTOpBIX -- IA-
TOUHAMA, MATH KOCTEH IUIIOCHB K (anaHr namsies (gBe B OONBLIOM ANLLE
Y 1O TPH B OCTAIbLHBIX ).

Mulluub! Ye10BeKa, HX CTPOCHHE H PYHKIIHH,
Tonepeuno-n010caTbie MBIHINBL
I'nagxie MBIIILLI

PainwuaioT ABa BHAA MBIIIL HONEPEYHO-TIONOCATRIE (CKEISTHRE H
cepacunas) W rnaakde. OcHoBHAA OCOOEHHOCT: MBIUEYHEIX KISTOK CO-
CTOMT B TOM, 4TO OHH CNOCOOHEI NPeobpaloBEIBATE XMMHYECKYIO 2HEPTHIO
AT® p MEXAaHHUECKYIO IHEPIHIO COKPAIEHHs,

HonepeuHo-N010CATHE MBIIIIL BHIMOMHAT B OPraHH3IMe HENbii paa
hyHKUMHA: DepenBikeHHE YENOBEKA W HacTeH ero Tela B MPOCTPAHCTBE;
NoAJepAKaHHE 10361, OWXAHUE; KeBaHWe H [JIOTAHHE; apTHKYIALIMA U MH-
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MMK2; 3allHTa BHYTpPEHHuX opraHos. bonelias 4acTk MOMEPEUHO-
NOJOCATHIX MBIIML NPHKPEIUIEHA K KOCTAM CKENETa, HX H HA3LIBAIOT CKe-
JETHRIMH, K CKEIETHBIM MBILAM OTHOCAT MBILLE! FOMOBE], TY/IOBHING,
KOHeuHOCTEH. Myckynatypa y MyxunH coctasnser 30-40% oT Maccer Te-
na. ¥ TPEHHpOBaHHBIX MIOAEH TOT Mokasarene aocturaer 50%. B Tene
4€/10BEKA HACYHTHIBAIOT 0K0N0 400 Mbrwil,

CKkeneTHele MBIl NPHKPEIUICHB! K KOCTAM CYXOMHIHAMH. bonb-
ITMHCTBO CKENETHRIX MBI 00ecneuHRaeT ARDKeHNe Kakoro-nufo cycra-
pa. OHy genarcs Ha crubaTend H pasrHBaTeaM cycTasa, Ha MBIIIIE]L, NPH-
BOAAIME H OTBOJMILME CYCTAaB, HA BpalaTend cycrasa (BHYTPE H
Hapyxy). OOpl4HO B M0OOM [BIKEHWH CYCTaBa YYACTBYIOT HECKOIBKO
rpynn meiul. Tak Kak ABHXKEHWE KaxIore CYCTAaBa HAXOAMTCA MO KOH-
TPOAeM BRICIIMX OTAENOB HEPBHOH cHCTeMBbl, padoTa BeeX MPynN MEIIIL,
O0CTyXHBAIIIHMX  KaKo#-MuGo cycTaB, NPOUCXOOMT COIVIACOBAHHO.
Tak, ecn HeoGX0IHMO COTHYTE NOKTEBOH CYCTaR, To ABYTNABAA MBLUILA
cokparuaercs, a pasrnbaTens (TpeXriaBas), COOTBETCTBEHHO, paccaaldns-
€Tcs, YTO0E He MEIATE ABMKEHHIO CYCTaBa. ECIIH e ABYIIABAA H TpeX-
InaBas MBINIL ONHOBPEMEHHO COKPATATCSA, PA3BHBAA ONMHAKOBOE YCH-
nHe, TO NOKTEROA CYCTaB 3aUKCHPYeTCd B KaKOM-TO OTIPEACNICHHOM
MONOMKEHHY,

Kaxnas MEIIHIA MOKPLITa COSOUHUTENEHOTKAHHOH 0Bonoukoll — dac-
unei, OTASATIOUWICA Ce OT APYFHX MBI, 3TH 060N04KH EPEXondaT B Cy-
XOMHUIHA, KOTOpEe 00pa3oBaHbL O4EHE IPOYHLIMH COEAHHHTENLHOTKAH-
HBEIMH 000IOYKaMH, CPOCIIMMHKCA € KOCTBID.

IMonepeuno-nonOCaTeie MBIUIGI ODpa3OBaHB! IIMHHBIMH TOHKHMH
MHOTOAZEPHBIMH KITETKAMH, KOTOPBIE HA3BIBAKOTCA MBILEYHBIMM BOJOK-
uamy, IoncpeuHo-nonocaTsie MBIMILLT COKPALIAIOTCA NPOMIBONLHO, TO
€CTh [10 HAeMY Xenanuio. CoxpaulaloTes MBIIIR peduiekTopHO, TO €CTh
Noj AcHCTBHEM HEPBHBIX HMILYJIBCOB N3 COOTBETCTBYIOIUMX OTHENOB UEH-
TPATLHOW HEPBHOH CHCTEMBI, NPUXONAMX [0 AKCOHAM JABHIATENBHBIX
nefiponos. Korna K MulliedyHOMY BONOKHY MPHXOAMT HEPBHBIT MMITyNbC,
OHC COKpalllacTCa H YKOPAYHRACTCA, a IPH COKPAILEHHH MHOTHX BOJIOKOH
ylcopaqunat:'rcn H BCH MBIIIILIA.

IIpumepom crubarensHoro peduieKca MOXKET CHYKKTb KOIEHHBIH pedi-
nekc. Penentope! 3T0ro mpocTeiimero ABMIATENEHOTO pedwieKkca JiexaT B
CYXOMHITHAX MBI, W KOTA2 HEBPOTIATONOT YAAPAET MONOTOYKOM IO Cy-
XOJGUIRIO, PELENTOP PACTAMKEHHH BO3DYHAAETCH M IOCHLNEET HEPBHELIC
HMITYNECHL B CIIHHAOGI MO3r. Tena 3THx HeHPOHOR HAXOMATCS B CICLHATIB-
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HBIX y3JlaX, pacroJIOXXEHHBIX BAOJIb CIIMHHOrO Mo3ra. [1o akcoHy uyBcTBH-
TENBHOTO HEHPOHA BO30YXKIEHHE (CUTHAI O TOM, YTO CYXOXKHJIME PACTIHY-
TO) JOCTHTaeT ABHIaTENLHOIO HEHpOHA, MM MOTOHeHpoHa. Tema MoTo-
HEHPOHOB PACIIONIOKEHB! B MEPEAHUX POTaX CEPOro BEUIECTBA CIMHHOTO
Mo3ra. MoToHelpoH Bo30Oyxpaercsd, 0 €ro akCoOHy Bo30yxaeHue JOCTH-
raeT HOTH, MBILILA BO30YXXIAa€TCS M COKPAIAETCS.

AKCOH MOTOHEHpOHa BETBHTCA B MBIIILE H 00pa3yeT HEpBHO-
MBIIICYHBIE OKOHYaHMS (CHHAIIChI) HA HECKOJIBKHUX MBIIIEYHBIX BOJIOKHAX.
MOTOHEHPOH M T€ MBILICYHbIE BOJOKHA, KOTOPHIMH 3TOT MOTOHEHPOH
YNpaBjgeT, BMECTE HA3bIBAIOTCS ABUraTenbHOH eauHuued. B riasHex
MBIIILAX, TOEe TPeOYyTCA O4YECHb TOHKME IBMXXKCHHS, OJMH MOTOHEHPOH
YIPaBIA€T BCEr0 2—5 MBIIIEYHBIMH BOJOKHaMH, TO €CTh JBHIraTeNbHas
€IMHHLIAa 04YCHb MaJICHbKasA. B HKPOHOXKHO! MBINILE, KOTOpas HE OJDKHA
COBEpLIATh OYCHb TOHKHMX IBMXXEHHH, JABUTaTeNbHass €IMHHIIA BKIIIOYAeT
1o 1000 BosoxoH.

Ha paboty Mbimu tpatutes 6onbmoe komundectso ATD. Bor nouemy
COIEP)KaHUE 3TOr0 BEHIECTBAa B MBILIIAX 3aMETHO BBIIIE, Y€M B KJIETKaX
GonpLIMHCTBA OpraHoB. CKeJleTHbIE MBILINbI CIOCOOHB! Pa3BHBATh 3HAYH-
TEJIbHBIE YCHIIHA. Tak, 0JHO MBILIEYHOE BOJIOKHO, COKpAIasich, CIOCOOHO
NOHATB Ipy3 BecoM 10 200 MUIITUTpaMMOB.

Yem yare cokpamaeTcs Kakag-mu00 MBIIINA H YeM BBILIE HA Hee Ha-
rpy3Ka, TeM ObICTpee pa3BHBaeTCs B Heil yTOMIIEHHE. Ymomnenuem Ha3bl-
BA€TCsl BPEMEHHOE CHIDKEHHE paborocnocoOHOCTH MbIm. IIpv4uHBI
YTOMJIEHHS 3aKIII0HAIOTCA B TOM, 4YTO IpH paboTe B MBIIIIE HaKaIUTMBAIOT-
Csl IPOMYKTEI 0OMEHA, NPENATCTBYIOIHE €€ HOPMAJIbHOMY COKpaUIEHHIO!
MOJIOYHas KHcIoTa, ocdopHas kucnoTa, kaaud u np. Kpome toro, mpu
IUIMTENBHON paboTe IPOMCXOAUT YTOMIIEHHE B T€X OTHENaX MO3ra, KOTo-
pble YIPaBIAKT ABKEHHAMHU. ONHAKO NPU KPATKOBPEMEHHOM IIpeKpa-
IEHHHU paboThl, TO €CTh OTABIXE, pabOTOCIIOCOOHOCTH MBILIL OBICTPO BOC-
CTAaHABJIMBAETCA, TaK KaK KPOBb yJalsieT M3 MBILIL BPEJHbIE MPOMYKTHI
obMeHa.

INonmepeyHo-nmosocaThle MBILILBI IOAPA3AENAIOT Ha HECKOJIBKO IPYIIL:
MBbIIIBI BEPXHHUX H HYDKHHX KOHC‘{HOCTCF[, MBIIILBI )KHBOTA, MBILILBI IPY-
I, MBIIBI CIMHBI, MBILILBI IIE€H X TONOBBI. MBIIIIBI FOJIOBBI IOpa3ae-
JIAIOT Ha )KEBATEIbHBIE 1 MUMHYECKHE.

I'mapgxue MBILLIB! BXOIAT B COCTAB CTCHOK BHYTPEHHHX OPraHOB: XKe-
JyZAKa, KAIIEYHUKA, MATKH, MOYEBOTO ITy3bIpA U JP., @ TAKOKE OOBIIHHCT-
Ba KPOBEHOCHBIX COCYIOB. I'Tajkue MBIIIIBI COKPAILAIOTCS METIEHHO H
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HEIPOU3BOJIBHO. [N1aIKOMBILIEYHBIE KIIETKH HMEIOT OJHO PO H HEBEIH-
K4, UX AiuuHa He Gonee 0,5 MM. OCHOBOHM COKPaTUMOCTH TJIAAKMX MBILIII,
TaK e KaK U IONEePedHO-I10JI0CAThIX, ABJIETCA B3aUMOJEHCTBHE OEIKOB
aKkTMHa U MHO3MHAa. OfHAaKO HHUTH aKTHHa M MHO3MHA PacllOJIOKEHBI B
IJIETKaX IVIAAKUX MBI HE TaK YHOPAZOYEHHO, U CKOPOCTh CKONBXEHHSA
aKTHHA OTHOCHUTENIBHO MHO3uHa B 100 pa3 MemieHHee, YEM B I10IIEPEYHO-
110J10CaThIX MBILIAX. [103TOMy rJlajikue MBILIBI COKPALIAIOTCS MEUICH-
HO — B Te4eHHe JAeCcATKOB ceKyHa. Ho Onmaromaps 3ToMy TpaTUTCA MEHb-
we AT®, obpasyercs MeHblle MPOAYKTOB OOMEHA U [VIaJKUE MBILILIBI MO-
I'yT HAXOJHUTHCS B COCTOSIHHU COKpAIlEHUs OYeHB JI0JIr0, YTOMIICHUE B HUX
NIPaKTHYEeCKU He pa3BUBacTcA. Hampumep, MBIIIIBI CTEHOK apTepUil Haxo-
JATCS B COKPAILLEHHOM COCTOSHHMHM BCHO XH3Hb 4enoBeka. KieTku rimamkux
MBI OY€Hb TECHO NPIKATHI APYT K APYTY, H MEXIy HUMH 00pa3oBaHBbI
CIeLMANbHBIC KOHTAKThl, Yepe3 KOTOphle BO30y)KAeHHE CBOOOAHO IEepeXo-
IUT C OIHOM KJIETKH Ha Apyryro. [ToaroMy npu BO3OYKOCHHH OQHOH KIET-
KM MOXET BO30YAHTBCA BCA IIafKas MBIIILA, U IO HEH NpOHAET BOJIHA CO-
KpalleHus. JTO OuY€Hb BaXHO IS HOPMAIBHBIX [BHXXEHHH CTEHOK
JKeJTyKa U KHIIEYHHUKA.

3aganus

BribepuTe oAHH NpaBHIbHBIHA OTBeT.

1. B ckener uenoBeka BXOAUT HEMHOTHM Oosee
1) 100 kocreit 3) 200 xocTe#
2) 150 xocreit 4) 250 xocreht
2, OT CyXoro Beca KOCTH OpraHHYeCKHE BEILECTBA COCTABIIAIOT
1) 1/5 3) 12
2) 173 4) 2/3
3. Kako# oTaen no3BoHOYHHKA Y€JI0BEKa HE MOXET COCTOATH M3 IATH
NO3BOHKOB?
1) medHbIH 3) KpecTUOBBIi
2) HOACHUYHBIH 4) KONYUKOBBIH

4, B Mo3BOHOYHHMKE Ye€noBeka CPOCIHMCH Mexay coboii cieayiome

NO3BOHKH
1) meiHbIE 3) NOACHUYHBIE
2) rpyaHsie 4) KpecTOBbIC
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5.

10.

11.

12,

13.

236

Y  nNo3BOHKOB kakore OTHENa
HAKIOHEHEI BHH3?

1) wmeiinoro

2) rpymHoro

Kimounua coeaunena ¢

1) nonatkoH W rpyAUHOI

2) peOpaMH H rpyauHOH

3) rpyAHHOH H NO3BOHOUHHKOM
4) MO3BOHOMHHKOM H JONATKOM

TazoBble  KOCTH
NO3IBOHOYHHKA

CO€NHHLHBI

1) MOSCHHYHBIM

2) KpeCTUOBRIM

Tpybuaroit kocThIe SBIsCTCA
1) mwieuepan

2) xnoynua

[Tnockoit KOCTLY) ABIAETCA
1) OGeapennaa

2) mompzAoIMHan

OCTHCTBIC OTPOCTKH CHABHO

3) DOACHHUHOID
4) KpecTUOBOTO

co CIIEAYIOIHM QTaenOM

3) KOWYHKOBRIM
4) rpyaHbIM

3) nonarka
4) KONCHHAA YAllIEYKa

3) pebpo
4) wmanas Gepuonas

B nonocax Tpy@4ateix KocTeH HaxoOuTca

1) KpacHLLi KOCTHEIN MO3T
2) xeaTelil KOCTHRIE MO3D

3) MEXKKICTOUHAA KHAKOCTh

4) nmumba

Henyneaenxxo coenuHenk! MEKIy coboii

1) TazoBBIE KOCTH
2) TMO03BOHKM IEHHOTD OTAEIA

3) KOCTH KPBIULH Hepena
4) OGeapo u roneHs

loasnxHo coequHeHE Mexay coboi

1) pebpau rpyauna
2) BCE THLEBRIE KOCTH

3) OGeapo u roneun
4) KOCTH OCHOBaHHS YEpena

HenocpeacTBeHHO ¢ IPYAHHOH COEIMHAIOTCA CHIEAYIOIME Naphi

pebep
1) Bce
2) vl
3) VII-X
4y Xi-Xil



14.

15,

16,

17.

18.

19.

240.

HenapHoii KOCTBIO ARIASTCH
1} BepxHedemocTHAR

2} 3aTBINOYHAA

3) Temenuax

4) BMcoOuHafA

K MO3roBOMY OTHENY Yepena NPHHAIIEKAT CIeAYIOUHE KOCTH

1) ckymnoeele

2) TeMeHHblE

3) eepxHeuemOCTHEIE
4) nebubie

Bpifepute TPH NPABUILHLIX 0TBETA,

K JTHUEBOMY OTASITY Yepena OTHOCATCH CNeayHe KOCTH

1} 10GHan 4)
2} wocoeas 3)
3} ckynoBas 6)

TpyOuaThIMH KOCTAMU ABIRIOTCA

1) TeMeHHEIE 4)
2} MO3BOHKM 5)
3) pebpa 6)
['yGUaThIMH KOCTAMH ABIAOTCS

1) nneuepas N
2) nO3BOHOK 5)
3) rpyauma 6)
[TapHbIMU KOCTAMH ABIAKOTCA

1} TemecHRan 4)
2} BHCOYHax 5)
3) BepxHEuemWOCTHARN 6)

HEI'IO,HB]‘DKHO COCIHHEHEIL

1) koctH KpeIUuN Yepena

IATEUTOMHAA
HHAHCYC T CTHAA
penietryaran

{anaHry nansles
KOCTH TIICTH
Bepuoskie

JIyvesas
Gonbluas Gepiopas
ATOYHAR

HMKHEYSTHCTHAT
3ATRINIOYHAS
KJHHOBHTHAR

2) 1-i# (eHHBIA I03BOHOK K 38THUIOMHAS KOCTh

3) no3soHKH U pebpa

4) 10naTKa ¥ KIHYHIA

5) nO3IBOHKM KONYHKA MEXAY CODOH
6) KOCTH Ta3a H KpecTel



21. ¥YeTaHOBHTE COOTBETCTEHE MEMKAY HAIBAHHEM KOCTH H 4ACThl0
CKETETA YeNOBEKA, K KOTOPOH HTA KOCTh HPHHALIEHKHT.

Haizeansxe kocth YacTh CKeIeTa
1) nonatka A) mosc BepxXHHX KOHedHocTeH
2} NOABR3AOLIHAS KOCTh B) moAC HHKHHAX KOHEYHOCTEH
3) nATOYHAR KOCTDb B) cBofoAHBIE HHXHUE KOHCHHOCTH
4) RIO4YHLA
5} manas Geplosas KOCTE
6) nobKoBAx KOCTE
Kaouu k 3apanuaMm
Ne gonpoca 213|415 6 7 ] 9 10
OTBET 3|2 ] 4 1 2 ] 2 1 2 2
Mponpoca |11 |12 |13 |14 | 15| 16 17 18 19 20
oTBeT 2|3 222 (235/456(236(1,23(1,56
3apaunwe 21
1 2 3 4 5
A B

BHypeHHAS cpesa opraHusMa:
KPOBb, TRAHCBAA KHAKOCTH, JHMbA,
Yuenne H.H. MeuHHKOBA 0 3ALIHTHBIX CBOHCTBAX KPOBK.
HmmynnTer. Bopeba ¢ 3nHaeMAaaMn

BHyTpBHHﬂﬂ cpela opraHHiMa — 3TO KpPOBb, J'IPIMCt]a H TKAaHeBaA

KHIOKOCTh, OMBIBAKILAA KJIETKH OpTraHH3Ma. A BHYTpPEHHER cpeanl xa-
PAKTEPHO OTHOCHTENBHOE MOCTOAHCTRO COCTARA, (PHIMYECKHX H XHMHME-
CKHX cBOHCTB. biarogaps 3TOMy © CO3JaKTCH OTHOCHTENBHO MOCTOAHHBIC
YCIOBHA CYILECTBOBAHHA RCEX KMETOK M TKaHCH opradmima {roMecocras).
B nopaepxaHMH roOMEOCTa3a YYACTBYIOT OPIdaHEI, KOTOPBIE OOCTABIAIOT
HeODXOZAHMMEIE 0IA HOPManbBOH paboTel OpraHH3Ma BCLIECTBA H YAAIAKT
W3 OPraHH3Ma NPOAYKTH pacnafa. s noanepkakia roMeocrasa Heobxo-
AHMO COXPAHCHHE B OPTAHM3ME OTHOCHTEILHO IOCTOAKHOrO KOHMHECTBA
BOALI M JMEKTPONuTOB. Mcxond H3 3TEro, CTAHOBHTCA TNMOHATHBEIM, HTO
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OHHA H3 IIABHEHIIHX poileifl B MOAACPHAHHM TOMEOCTa3a NPHHAMICKHT
KpOBH.

Jiumgia — 310 GecuBeTHan, MOUTH NPO3pauHad KUOKOCTh, OIHaKO
anmMda rpyaHoroe NpoToka H THMGMATHYECKHUX COCYAOR KHINEHHHKA HCPEs
68 yacoB nocie NpHema XHpHOH NAMK UMEET MoTOHHO-0eIBIH IBET, TaK
Kak B HeH cOepiaTcd dMy/brHPOBAHHEBIE XUPBI, BCOCABIUIMECS B KHLUEY-
Huke. OHa 0TIHYaeTCA OT TUIA3MEI TEM, YTO collepXkaHue DelKOB B [UIa3Me
IIPHMEPHO B JIBa pa3d Bhlile, HeM B nuMde. B muMde, Kak H B TU1a3Me Kpo-
BH, COJEPHHTCE GUOPHHOTEH, TO €CTk OHA CROCOOHA K CBEPTHIBAHHIO.
Jlumida, oTTeKalOWad OT pasHBIX OPTAHOB TKAHEH, HMeeT pPa3HbIH cocTas,
TdK, Hanpamep, nuvda B TAMBATHYECKHX COCYOax JeNe3 BHYTPeHHeH
CCKPELIMH COACPXKHT FOPMOHEL B numde comepxuTcd HeGonbLIOC 4HCNO
NeHKOLUMTOB, KOTOPhIE NONALAIOT B NUMGY u3 KPOBSHOCULIX KaMHIULIPOR
uepes TKAHEBYEO #HIOKOCTE. [pH moBpekIeHHH KPOBEHOCHBIX KANHIUIAPOB
(HATIDHMEP, TIPH HOHH3UPYIOLLCH PALHALIMH) B TKAHEBYIO KHAKOCTh MOXKET
MOCTYIHTD 3HAYHTENBHOE KOMHYESCTBO HE TONBKO MeHKOLUMTOB, HO H 3PHT-
POLMTOB, KOTOpBIE 3aTEM HEPeHmyT B NUMMATUUECKHE KaNWLUIEph.
B sauMde rpymHOro NpeToka COREPKHTCS MHOTO JHMECUHTOB, KOTOpble
ofpasyloTca B JIHMDATHYECKHX Y2i1aX; ¢ TOKCM JHUM(pB 3TH JuMbOUHTEI
YHOCATCH B KPOBb,

JuMGaTHYeCKHEe COCYabl — 3T JIPSHAKHAAY CHCTEMA, YIATAKIUAS
H3GRITOK TKAHEBOH WUAKOCTH, Elte onna BawHan QyHKUMA THMGATHHECKOH
CHCTEMB! 0DYCIOBIEHA TeM, YTO OTTEKAWOUIAA OT TKaHeH numda upoxomuT
4epes mumMPpaTuieckue yanel. B 3THX yinax 3a0epikHBalOTCA HEKOTOPLIE Hy-
KEPOMHLIE YACTHLUBL, Hanpumep, GAKTEPHM W AAKC [BUICBBIC HACTHLEL
B mumdbarnueckux y3nax ofpatyrores MMOOLUMTEL, KOTOpPbIE YHacTBYIOT B
CO3IaHHH HMMYHHTETA.

TxaHeBan KHOKOCTE — 3TO CBA3YIOLIEE 3BEHO MEKIY KPOBRIO H JIHM-
¢oii. OHA ecTh B MEXKIETOYHLIX NPOCTPAHCTBAX BCEX TKaHeH M OPraHoB.
H3 370# SKHOKOCTH KIETKH MOTNIOMAKT HeOOXOAHMbIE MM BEIECTBA M BHI-
JendIoT B Hee NpodykThl o6meHa. ITo cocTaBy oHa OnM3Ka K TU1aIMe KPOBH,
OT/IHYACTCA OT TUIA3MEI MEHBILIHM cofepikanueM Oenka. CocraB TkaHeBoi
HHUJKOCTH MEHAETCA B 3ABUCHMOCTH OT NPOHHLAEMOCTH KPOBEHOCHBIX H
JHM(PATHYECKHX KAMWINAPOR, 0T 0co0eHHOCTeH o{MEeHa BELIECTB KIIETOK H
TkaneH. TIpy napyienny auvboobpaiieHHs TKAHSBAN KUAKOCTE MOXKET
HAKAIHBATECA B MCHKICTOYHRIX NMPOCTPAHCTRAX, YTO NMPHBOAMT K 0Dpaso-
BAHHED OTEKOB.
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KpoBb — 310 %#AKad COSIUHUTENbHAA TKaHb. OHA COCTOHT M3 IUIa3-
Mbl ¥ QOPMEHHEIX 37eMenToR, [1a3Ma — 9T0 KHAKOE MCKKIIETOUHOE Be-
LWECTBO, HOPMEHHBIE JNEMEHTR — 3TO KACTKH KpokH. [nazMa cocTamnaer
50-60% obbemMa kpoBH H Ha 90% cOCTOMT H3 Bojbl. OcTAILHOE — 3TC Op-
raHHdeckde (ckonmo 9,1%) u Heoprannueckue (oxono 0,9%) sewecrsa
rasMel. K opranuyeckuM BellecTBaM OTHOCATCH GenkH (anbOyMHH, ram-
Ma-Tno0ymuH, GHOPHHOTEH K Ap.), ®UPSL, [TI0K03a, MOoYeBHHA, Bnaroaaps
HaHUHIC B MaaiMe QUOpHHOreHa KpoBb CnoCOOHA K CBEPTRIBAHMIG —
BAACHOW 3ALIMTHOM PEaKLH, CNACAOLICH OPrani3M OT KPOBOTIOTEDH.

Spumpoyumpt --- 5T0 KPACHBIE KPOBAHBIE KISTKH; ¥ MIICKOMTHTAKOLIMX
H 4eNoBeKa OHH He coaepaxat aapa. HMeoT gpoakoporayTyio Gopmy; AHa-
MeTp uX npumMepHo 7-8 MiM. CyMMapHad MOBEPXHOCTE BCEX SPHTPOLIMTOBR
npuMepHo B 1500 pa3s Qoneiuc noBepxHOCTH Tend 4cioeekd, B | Mm’ Kpo-
BH MX cofepxuTca 45 miaH, Q0pa3yioTcad OHH B KPACHOM KOCTHOM MO3re
H BBHINONHAIT ABIXATENBHYK) QVHKUIHI0 — TPAHCMOPTHPYIOT KHCNOPOS M
YaCIMMHO YITIEKHCIBIA ras. TpaHcrnioprHas YHKUMA 2pUTPOIMTOB 00Y-
CJIOBJICHA TEM, YTO B HHX COJAEPKHUTCH GENOK reMOTTIO0HH, B COCTAB KOTOPO-
I BXOAMT JRYXBANICHTHOE eNe30. Paspyllaerca reMornoGHH B MeueHH W
cenezenke. Conepoxanne reMornobuHa B KPOBH cocrasiser 130-160 r/n y
MyRuuH 1 120-140 1/1 vy keHHA. [IpR CHIDKEHHH CONEDKAHMS TEMOTTI0-
OHMHA WM KONMMCCTEA JPUIPOUMTOR pazeueaercs anemua. KomsuccTeo
IPUTPOLHTOB B KPOBH YBETHYMBACTCA [EPH THNOKCHH (HEAOCTATKE KHCIIOPO-

71a) U YMEHBILAETCH [IPH AHEMHMH. DPHTPOLMTH — 3T0 JOTOXHBYIIHE
KIIETKH KPOBH: OHH #uBYT 30-120 auedt.
Bropaa rpynnma §OpPMEHHBIX IEMEHTOR KPOBH — 3ITO NENKOKUMDBL

Oto BecuBeTHsle KIeTkH. OHH CORepXaT fapa H [0 pasMepy Oonbile
IPHTPOLMTOB. B | MM’ cogepwurcs 4-9 Toic. nefixountoB. QOpasyiotca
OHH B KPAaCHOM KOCTHOM MO3I€ H Celle3cHKe, a TAKKE B JIMM(aTHYECKHX
yunax.

JeAROUNTEL OSIATCA Ha ABE TPYTINLL 3CPHUCTLIC (TPAHYNOUHTEE) ¥ HE-
3epHHCTBIE (arpaHynoumtsl). K nepeoii rpynne oTHocatca Heittpodmnn
(50-79% Bcex nefikottuTos), 303uH0GWIEI H Bazodunnl. Ko eropoi rpyn-
ne otHocATeA numpoumthl (20-40% peex MEHKOUMTOR) M MOHOLMTEL
Heftrpodiinel, MOHOUMTEL H 303HHoMHNR 006Manai0T Hanbombile cnocod-
HOCTREY K daroumTosy, odecneuneaioT KIeT04HEA HMMYHHTET. Hexotopite
daronute oOnagaT aMeGOHNLIM CIIOCO00M ABHXEHHA H MOTYT BHIXOOHTE
H3 KpOBAHOIO pyclla B TKaHH. JInmouMTsl 06ecreYHBANT T'YMOpARLHEIH
HMMYHHTET. JIHMPOUHTE MOryT KHTH OYCHB [JOITO; OHH obianasor
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«MMMYHHOH MaMATBIO», TQ eCTh YCHIEHHOH peaklMed HPH MOBTOPHOH
BCTPEYE ¢ YYKEPOOHEM TenoM. T-THMQOUHTEL — THMYCIABHCHMDIE HEHKO-
UHTE. JT0 KIETKH-KWUIEPS — OHH yOHBAIOT YYWEPOIHBIE KIETKH.
Ecte takke T-mUMGOLHTH-XeNepsl — OHH CTHMYIMPYIOT WMMYHHTET,
B3aHMOACHCTBYS ¢ B-numboumramu. B-numdowprsr yuacTByloT B 06paso-
BAHWHA AHTHTEIL.

Dazoyumos ¥ coIVANUE UMMYHUMENME — FTO H €CThb OCHOBHBIE yHK-
uMd nefikoumuTor. Kpome Toro, nefiKouMTH HMIpaldT POk CAHUTAPOE,
TAK KaK YHHUTOXKAKT NOrHOume kinceTKY. UKcno NeHKoHTOB YBETIHBA-
€TCA 1ocTe efbl, NPH TAKENOH MEIIeYHoi padoTe, NpH BOCHATUTENEHBIX
npeueccax, HHPEeKIMOHHEX §omesHAx. YMeHbUIEHHe YHca JeHKOLHTOR
HHXKE HOPME (JICHKOTIEHHA) MOKeT OBITH NPU3HAKOM TAXENoro 2adoncea-
HUH,

TpoMOOLMTEL, I KPOBAHEIE TUIACTHHKH, — CAMBIE MEIKHE QOPMEHHEIE
aneMenTE. B 1 MM’ mx coneprarres 200400 Teics. ObpazyroTes OHH B
KPacHOM KOCTHOM Mo3re. OcHopHas QYHKUHA TpOMOOLMTOR ——- ydacTHe B
CBEPTHIBAHMH KPOBH, TAK KAK ITPH MX pazpyIICHHH B [UIA3MY BEIXOMAT (hakTo-
PEI CBepTeBaHMA. [1py cHIDkeHHM uHCna TpoMOOLMTOB (TpoMOOIHTONeHHY )
CBEPIBIBAEMOCTD KPOBH CHHIKACTCA.

[Ipn KpyIHBIX KPOBOMOTEPSX M HEKOTOPBIX 3a007CBANMAX MalMeHTaM
[eNaloT DepenMBAHME KPOBH OT J0HOpa (MENMOBCKA, KOTOpLIH oOTAacT
KPOBE) K PCIHNHEHTY (4EN0BEKY, KOTOPOMY TIEPENHBAOT kpoBb). [Ipn aToM
Heo0X0AHMO YIHTHIBATE COBMECTHMOCTE KPOBH, TAK KaK NPH [EPEMHBAHUK
HECOBMECTUMOH KPOBH IIPOUCXOOHT CAMMAHHE {«CKIICHBAMHEY) IPHTPOLM-
TOB M OKH NornbaioT. Y monedl painnyaor 4 rpynnsl KpoBH. Y moageit ¢
I rpynmofi KpOBH Ha NOBEPXHOCTH JPUTROLMTOR HET ATTIHTHHOTCHOR
(«CcKIeMBaeMBIXY BEIUECTR), 4 B TUIA3ME ecTh 004 THNA arTNIOTHHHHOB {HX
0003Ha4310T OYKBAMH Tpeueckoro andasura — ambpa B Octa; arTaOTHHH-
HBl — 3T «CKJICHBAIOLINEY BElIECTBA). B CBA3M € 3THUM 3Ty rpyrmy obozHa-
yaroT kak Hyaesyw (0). Jhomu, umcionine O ipynny KpoBd (TAkMX nopci
OKOJI0 40%), — YHHBEpPCANBHEIC AOHOPEE, HO MM CAMHM MOKHO [ICPCIIHBATE
KpoBE TOJEKO O rpyunsl. OObAcCHSETCH 3TO TeM, YIO kpoBe () IpPymmsl He
MOMKET «CIIEHTHCE» {ITA PEAKUHR HA3BIBACTCH ATMOTHHANMEH): BCAL B HEI
HET CKJICHBAEMEIX BEILECTB — ArrIIOTHHOTeHOB. B apurpounrax xposu 11
TPYIIEL (IPYIBL A) CONEPIKHTCA arrmlOTHHOTEH A, a B IJIa3Me — arrimio-
THHHH fera. B spurpoumtax [ ipywist (ipyunst B) — arrmorunores B,
a B IwIatMe — armnoTHHEH anbkda. Kpoes moneii 11 1 1T rpynne MoxkHO
NEpeHBATE THVIEKQ TEM MOAAM, ¥ KOFO Takad e IPYNa KPOBH, HIH KE
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monsM ¢ IV rpynmo#i kposu. B apurponmrax xpou IV rpymnmsl (rpymisl
AB) — armmotHHOTeHBl A U B; arrioTHHHHOB B IUTa3Me y 3TOM TPYIIIBI
xpoBH HeT. Jltoau ¢ IV rpymmo# kpoBH (ux okono 6%) — yHHBepCallbHbIe
PELIMIIMEHTBI, TAK KaK KM MOXXHO IIEPEIUBATh KPOBb BCEX YETHIPEX IPYIIL

Kpome Toro, npu nepenvBaHHH KPOBH HaJ0 YUHTHIBATh pe3yc-(pakTop
(Rh-dakrop). ItoT (akrop comepxuTCs B dpUTpouHTax y 86% mroaei.
KpoBp 3Tux 1104€# Ha3bIBalOT pe3yc-MOJI0KHTENbHOU. Eciin Takyio KpoBb
NEPEIUTE JTI0AIM, KPOBb KOTOPBIX pe3yc-OTpHUIaTeNbHa (HE CONEPKHT pe-
3yc-haxTopa), TO B KPOBH y MOCIEIHUX 00pa3yrOTCS CNEHaNbHbIe arrio-
THHOTEHBI M BEILECTBA, IPUBOASAIINE K CIUNAHUIO H Pa3pyLIEHHIO SPHTPO-
uutoB. IloBTOpHOE NEpennBaHHE pe3yC-NOJIOKHUTEIBHON KPOBH BBI3OBET
CKJICUBAHHE U pa3pylIeHHE (FeMOJIH3) 3PHTPOLIUTOB U MOXKET NPHUBECTH K
cMepTH. IMEHHO MO3TOMY KaXIblif 4eIOBeK JODKEH 3HATh CBOIO IPYMITY
KPOBH M Kakasd 3TO KpPOBb — pe3yc-TIOJIOKMTENBHAA WIH pe3yc-
OTpHLATENbHAA.

3amuTHBIE CBOHCTBa OPraHH3Ma BBIPAXAIOTCA B HENOM psle 3a-
IIUTHBIX MEXaHU3MOB. K HUM OTHOCATCS, HAIIpHMMeEp, CIIOCOOHOCTH KPOBH
U UMb K CBEPTHIBAHHIO (CYIIECTBOBaHHE MPOTHBOCBEPTHIBaKOLIEH CHC-
TEMBI), CIIOCOOHOCTh CEPIEYHO-COCYIHCTOH CHCTEMBI NEpepacipencsTh
KPOBOTOK B 3aBHCHMOCTH OT MOTPEOHOCTH OPraHOB B JOCTABKE KHUCIOPO-
Ja, COCOOHOCTB KOXXH K 3alllUTE¢ BHYTPEHHHUX OPraHOB OT JCHCTBUA YIBT-
paduoneroBoro usnyucHus, GaprepHas QyHKUMA NEYeHH, obecrieyuBaro-
1as 06e3BpeKMBaHKeE SIOBUTHIX MPOJYKTOB pacnaja, 1 T. I.

Ipouecc cBepThIBaHHS KPOBH AKTUBM3HUPYETCS IIPH IOBPEXICHHH
CTE€HOK cocynoB. OCHOBHBIE 3Tambl 3TOrO MpOLECca CIENYIOLHe: H3 Kile-
TOK NOBPEXKACHHBIX TKaHEH U TPOMOOLIMTOB BHICBODOXMKAAETCsl TpOMOOILIA-
cruH. Iloa ero BIMAHMEM B NPUCYTCTBHM KAaTHOHOB KalbLHA COAEPXKa-
IKACA B IU1a3Me O€loK MPOTpOMOHMH IpeBpamiaeTcs B TpoMOuH. bemok
npoTpoMOHH 0bpa3syercs B MEYEHH, U IS ero obpa3oBaHus Heo6XoauM
BUTaMHUH K, KOTOpbIif CHHTE3UPYETCA B KUILIEYHHKE IIPH YYaCTHH €TO MHUK-
podiopsl. Jlanee nox neicTBUEeM TPOMOHHA B MPUCYTCTBUH KalbLUs MPO-
HCXOONT 0Opa3OBaHHe U3 HAXOUAILIErocs B IUIa3Me B PacTBOPEHHOM CO-
crosHnn Oenka ¢ubpunHorena HepactBopuMmoro ©6enka ¢ubpuHa.
B NpUCYTCTBHM KalblMs M HECKOJBKMX APYTHX (aKTOpOB CBEPTHIBAHHA
kpoBu ¢ubpuHOreH nonuMepusyercs, obpasylorcs HUTH (GuOpHHA, a H3
HuTell ¢ubpuHa oOpa3yercs ceTh, B SYEHKaX KOTOPOH 3adep KMBAIOTCA
KJIETKH KpPOBH, TO ecTh (OpMHUpPYeTCS PhIXJIbIi KPOBSHOH CryCTOK. DTOT
npoLecc B HOpMe HeT HeCKOJNbKO MUHYT. Uepe3 HECKOJIBKO 4acoB CTy-
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CTOK CXMMAETCs, U3 HEro BHIAE/IAETCSA CHIBOPOTKA, 4 HA MECTE HCXOAHOIO
cryctka obpasyercs IUIOTHbIH TpoMO6, KOTOPEIH COCTOMT 3 HUTEH GUOPH-
‘Ha M KIeToK KpoBH. PubpuHoreH conmepxurcs M B jauMmdpe, HO mpouecc
CBEPTBIBAHHSA NUM(BI HIET ropasao MeAIeHHe.

Hapsny co cepThiBaioniei CHCTEMOM B OpraHM3Me CYILECTBYET MpO-
THBOCBEPTHIBAIOILA CHCTEMa, KOTOpas MPEMATCTBYET OOpa3oBaHHIO
TpomMba B HOPMaJIBHBIX YCIOBHAX M oOecreduBaeT paccackiBaHHe TpoMOa
IIOCJIE BOCCTAHOBJIEHHS NOBPEXIEHHOH CTeHKH cocyna. OCHOBHOH 6enok
9TOH CHCTEMbl — renapuH. Perymsanmio o0eHx cHCTEM — CBEpPTHIBaHHA
M TIPOTHBOCBEPTHIBAHHA — 00ecreunBalOT HEPBHAS M I'yMOpajlbHas CHC-
TEMBI.

OnHa U3 BKHEHIIMX 3a/1a4 OpraHu3Ma — 3TO 3alHTa OT [EHETHYECKU
YY)KEPOIHBIX BEIIECTB. OTY (YHKIMIO BHIITOJHAET HMMYHHAs1 CHCTEMA Op-
rann3Ma. UMMYHHTET (om ram. immunitas — oceobodicoerue, usbasnenue
om uez20-160) — 3TO HEBOCIIPUUMYHUBOCTb OpPraHM3Ma K HHQEKIIMOHHBIM
W HeMH(EKLUHMOHHBIM areHTaM, y KOTOPBIX €CTh aHTHI€HHbIE CBOHCTBa.
AHTHI€HBI — 3TO YYXEPOAHbIE OPraHHYECKHE BEIIECTBA C BHICOKMM MO-
JIeKyJIApHBIM BecOM. IIpH IPOHMKHOBEHHHM B OpraHM3M aHTHI€HBI MOTYT
BBI3BIBaTh 00pasoBaHHe CHELU(PUUIECKHX O€IKOB — aHTHTEN. AHTUTENA
BBIIEIAIOT B-THM(OLUTEL. AHTHIEHBI COEAHHSIOTCA C aHTUTENaMH, KOTO-
pble BO3HHKIIM B OPraHU3Me II0J X BIHSHHEM, H B PE3yJIbTaTe 3TOH peak-
IUU 00pa3yeTcss KOMIUIEKC «aHTHI€H-aHTHTEN0». AHTHITCHHBIE CBOMCTBA
€CTb y 6aKTepHii, BUPYCOB, HEKOTOPBIX S/IOBUTBIX BEIIECTB. AHTHICHHBIMH
CBOMCTBaMH MO>XKeT 00J1a1aTh JOHOPCKasA KPOBb.

Pasnuuaiot cnenyronye BUabl ”MMYHHUTETA:

Ecmecmeennuiti 8poscoennbiti AMMYHHTET IIEPEIAETCS 10 HACIEACTBY.
Tak, HanpuMep, TI0IH HEBOCIIPUMMYHBBI K yME POraToro CKOTa, a KOLIKH
U c00aKH — K CTOJIOHIYHOMY TOKCHHY.

Ecmecmeennoiii npuobpemennoiii MMMyHUTET (GOPMHpYETCS, KOrna
OpraHH3M IOTy4aeT HMMYHHBIE TeJa Yepe3 IUIALEHTY WM C MATEPHHCKHM
MonokoM. Takoit HMMyHHTET npuoOperaerca maccuBHo. EciM aHTHTEna
o0Opa3yoTcsa nocine nepeHeceHHoro 3aboieBanus, TO POPMHpPyeTCs aK-
THBHBIH HIMMYHHTET.

Hckycemeennvlit akmugnvlii ”MMYHUTET BbipabaThIBacTCsA IIPH BBe-
JeHUHM BaKIHMHbI, KOTOpas COAEPXKHUT ocinabieHHble HIN YOuThIe BO30y-
OUTENH MM MX ANOBHTHIE NMPOLYKTHl OOMEHa — TOKCHHBI; TAKOH HM-
MYHHTET COXpaHseTcs O4YeHb Joiaro. Baxuuuanus Obula paspaboTaHa
¢paniy3ckum Mukpoduonorom Jiyu ITacrepom B 1881 .
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Hewycemaennotli. naCCUGHBIIE UMMYHHTET BOSHHKAET ITIpY BBEJEHHH
neqeGHO CHIBOPOTKH, YKE COASpMAmE TOTORBIE aHTHTENA; TAKOH HMMY-
HHUTCT COXPAHACTCA HEAONTO,

Ileppax yuuHug 2aHTEI OpraHH3IMa OT Bo3GyauTened HHQEKIMOHHBIX
3af0MeBaHHi — 3TO KOXa H CIM3UCTRIE 000NouKK. B BelIEneHHAX noTo-
BBIX H CafibHBIX HKENE3 COACPIKATCA BELIECTBA, KOTOPBIE BLI3LIBAIOT THbeL
B030yANTENeH 3a00MepaHHs, — 3TO €CTECTBEHHBIE PAKTOPBL HMMYHHTETA
(nanpumep, Geaox MH3CIMM, KOTOPBIT £CTh B CHIOHe). K ecTecTBeHHBIM
$aKkTopaM OTHOCATCA H HHTepdepoHn — Genxy, swpabaTbiBagMele KIeT-
KaMH B OTBET Ha NMPOHHKHOBEHHE BHPYCOB. OTH OelMKH NpeIATCTBYIOT
pasMHOKEHHIO BUpYCOB. BocnaneHHe — 3To TOXe 3amMTHAs PEaKkIuA op-
FAHH3MA HA (POHHKIIYE) HHPEKLHIO.

Baxueiit GakTop HMMYHHTETa — OMMCAHHAS BhIMIE (GArOLUTAPHAA AK-
THBHOCTE NEHKOUMTOB, SBeHHe darountosa 6suto oTkpeiTo H.H. Meu-
aukoesiM B 1882 r. B 1908 r. o noayurn 3a 310 oTkpeiTHe Hobenepcxyio
NPEMHIO.

MDarouHTo3 ¥ CO3RAHHE HMMYHHTETA — 3TO H €CTh OCHOBHEIE (YHK-
IIHH JIEAKOLIMTOB. '

HugexnHoHHbe 3a00/¢BaHHA BLIILIBAOTCE NATOTEHHBIMEA GaKTepHi-
MH (chinHOH TH(, dyMa, xofepa, CHOWIHC, TyDepKYNes, aHruHa M T. 1.)
nnu BHpycaMu (rpunm, CIIHM/A, repnec, remaryr, Koph, GEWIEHCTBO, HATY-
panbHAs 0cna, SHUEPANUT, MHOTHE 310Ka4eCTBEHHbBIE OMTYXONH H T, 1.).

Mepel Gopbbl ¢ HHPeKuMOHHRIMU 3a00TEBAHHAMKE CBOAATCA K Cle-
AywouuM: AesHHdekuud, yasTpaduouerosce ofiyueHue, cTEpHUITHIANMAS
(narpes no 120 °C), nactepuzanua (HarPEB NPOSYKTOB HECKONBKO pa3 1Ko
60-70 °C), YHHUTOXEHNE HEPEHOCYUKOR, MO GONBHBIX, coDmIote-
HHE Mep MMYHOH THTHeHBl. 3aGoneBIINX GaKTEPHATBEHBIMH HHEKIHAMH
JleqaT AHTHOHOTHKAMH, @ BHPYCHBIMH HHEKUMAMH — [IPOTHBOBHDYCHBI-
MH PEIAPATAMH,

Ilp 3nMaemMiuH KakoTo-MHOO HHQEKHMOHHOTo 3a00IeBaHHA HeobXo-
AHMO [POBOJHTE BAKLMHALMKIO, MPHHUMATE NPENapaTel, aKTHEUPYIOLMIHE
HMMYHHYI0 CHCTEMY 4€/IoBeKa (HanpuMmep, HHTepdepeH).

Bupyc nmmynonedunnrta yenopeka (BUU) nopaxaer T-nuMbouMTEL,
KOTOPBIE OTHOCATCA K [PYyNNe xennepoe (IMOMOIUHHKOB). 3TO pe3ko No-
NaBNAET KICTOUHLIA M I'YMODanbHbBIH HMMyHuTeT. Pa3gnBaercd HMMYHO-
JeHIMTHOE COCTOSNHHE — OPraHH3M OKasblBaeTca Oe33allluTHBIM Mepen
BO3OYIHTEIAMH HabeKkIHOHHEX GonesHed, a TakKe nepea pa3BUTHEM
OITyXOonei.
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3apakenne npoucxomut oT yenobexa, Gonsvoro CIIHHoMm (curmpo-
MOM NpHoOPeTeHHOrO HMMYHOIedMUNTa), WK OT BupycoHocHTena (BHY-
HHOHIHPOBAHHOTO MENOBEKa). 3apaxeHHe MOXET IpOM3OHTH NpH [OJIo-
BOM KOHTAaKTE, NEPEMBAHHH KPOBH, NIPH HCIONB3OBAHMN LIMPHLEB, I,
METHMIHHCKHX HHCTPYMEHTOR, 3aTPA3HEHHLX KpoBhh OoneHbIx CTIH oM
WIH BHpycoHOCcHTeNeH. OCHOBHBIE IPYIIIBI PUCKA — HAPKOMAHBI, TOMO-
CeKCyallMCTh, NPOCTHTYTKH, M0aH, GonbHble remodumieil (npH sroil Ho-
JIE3HW HeoDXO0AHMO 4aCTO NepeNnusaTh KpOBb, M IOITOMY BhICOKA ODac-
HOCTE MpoHHKHOBeHHA BHpyca CITHa). Mepnl 3aliuTh — 3TO DPeKIe
BCETe 3/0poBbiit 00pa3 xwusun. Kpome Toro, HeoOXOAMM TILATENBHBIH
KOHTpOMG: 33 JOHOPCKOH KpoBhIY, ofcnefoBaHne nioaeh, OTHOCAINMXCH K
rpynnaM pHCcKa, a8 TAKKC NIOAEH, KOTophmie KOHTakTHposamd c¢ BHM-
HHOHWHPOBEaHHEIMH HIH GonbubiMu CIIH oM. HeoGxoauMel nprMeHeHHe
OOHOPAZ0BBIX LUMPHLICR, CTEPHINH3ALHA XUPYPTHHECKHX HMHCTPYMEHTOB.
Heobxogumo cobmioacHNe NpaBiI THYHOH THIHEHE,

3apanHda
BribepaTe 0(HH NpaBHALHLIF 0TBET.
1. O0neM KpOBH B OPraHHIME B3POCIOTO 4EN0BEKA COCTAR/IACT
NPHMEPHO
1) 2n 3} 5n
2) 3n 4} 6,5n
2, Kakyto 13 gyHKUHH KpOBH HE BHINOJIHAET Nna3Ma?

1} neXaTeNbHYRO

2) DHTaTeNbHYID

3) BBLEETHTEALHYIO

4) BCe BBILCTICPEUMCIIEHHBIE (DYHKITHH

3 CHIBOpOTKA KPOBH — 3TO I171a3Ma, JTHIICHHAA
1) npotpoMOHHA
2) TtpomOuHHa
3} d¢mbpunorena
4) ¢$ubpuna
4. Ana npespaiienns duGpusoreda B GUOPHH HeOOXOAHMBL HOHE]
1) umHKa 3) maruus
2) HarpuA 4) xanbpIHA
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10.

11.

12.
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QOcsory TpomOa cocTaBiseT

Y
2)
3)
4)

$ubpunoren

Pubpun

TpoMBUH

(hOPMEHHBIC 3MEMEHThI KPOBH

Ha obpazoranne Tpomba TpebyeTed NPUMEPHO

)
2)

60 cexyua 3) 15-20 munyr
58 MHHYT 4) 1-2uaca

Manoxpon HE CBA34HO C

Y
2)
3)
4)

YMEHBUIEHHEM KOIIMYCCTRA IPUTPOLINTOR
YBEITHYCHUEM KOMHYCCTRA ICHKOLHUTOR
H3MEHEHHeM OPMBI SPUTPOLINTOR

cHUxeuneM copepxanna NaCl g rutaamc xposu

DPUTPOLMTE PAIPYWIAIOTCS B

1
2)
3
4

THMYCE
HKENTOM KOCTHOM MO3re
MCHCHH

MIODKETYNOHHOM Kenese

Konmuectso neiikountos B 1 M KPOBH 310pOBOIC HENOBE
COCTABLAST NOPAIKA

1 107 3 10*

2) 10° 4) 10°
QarcuUTapHOM aKTHBHOCTEI 08agAI0T

1) TpoMOOLMTHI 3) mumdonuTe
2) DPHTPOLHTSLI 4) MOHOUMTH
ITo XMMHYECKOH UPHPOIE HTHTENA ABILATCA

1) supamu

2) yrnepogamH

3) OHenkamu

4) HYKICOTHIAMH

T'pynmel KPOBH Y MKAEH OTIHYAKITCA APYT OT ApYTa

1)
2)
3)
4)

CONEBLIM COCTABOM IIA3MEL
COTEPKAHHEM IIIOKQ3BL B 1a3Me

comepxaHuem GUOPHHOTEHA B TINA3Me

BHAaMH BENKOB, COREPRAIAMHUCA B [11a3Me H SPHTPOLUUTAX



13.

14.

15.

16.

17.

18.

19.

20.

ATOM ¥efe3a BXOOHT B COCTAR

1) ramma-rno0ynHHa 3) remornobuHa
2) pesyc-daxTopa 4) ¢ubpuHoreHa
AHTHTeTIa BBIpabaThIBAIOT

1) 3pHTpOLMTHL 3) B-numdouuTs
2) T-numdouuTs! 4} maxpocdaru

JleueOHan CLIBOPOTKA — 3TO

1) npenapat aHTHTEN 3) B3Beck ICHKOLUTOB
2) ocnabneHHble HakTEpUN 4) pacTBep aHTHOHOTHKA
BoilepHTe TPH NPaBHABILIX OTBETA.

AmMeQORIHEIL cniocod ABnkeHHA NIPHCYI

1) so3nHodHIaM 4) numdountam
2} neHTpodunam 5) TpombouHTam
3) moHOHMTaM 6) 6azodunamM

B kackaze peakumi cBepTeIBAHHA KPOBH MPUHHMAIOT yYacTHe

i) remapuu 4} TpoMOKH
2) remornobuy 5) dubprnoren
3) Tpombonnactun 6) anubymuH

K Senkam mwiaimMel OTHOCHTCA

1} dubpunoren 4} y-rnobynHn
2} npoTtpomOGHH 5) pesyc-aktop
3) remornobuH 6) TpoMmbomnIaAcTHH

JleHKONHTE Y4aCTRYIOT B

1} mnepeHOCE KPOBBIO NHTATENBHBIX BELIECTB
2) nepeHOCE KPOBBK KHCIOPOZA

3) CBEpTEIBAHHK KPOBH

4) BepaloTKE AHTHTEN

5) daromuroae

6) BbeipadOTKE remapHHa

K KpOBETBOPHBIM OPIraHaM OTHOCHTCA

1) WHTOBHAHAA KEc3a 4y xenTelfi KOCTHRIA MO3T
2} cemeseHxa 5) Hamno4eUHHKH
3) kpacHblii KOCTHBIN MO3I 6) nnMbaTHYECKHE YAIBL
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21. ¥cTaHOBHTE COOTBETCTEHE MEXKAY KIETKAMH KPOBH H XapaKTepH-
€THKAMH, KOTOPbIE HM COOTBETCTBYHOT.

XapaktepHcerHka Knerku kpoBu

1} B 1 MM’ kpoBH comepxuTes 4-5 Min kieToK  |A) TPOMEOLHTEL

2y Bl MM’ KPOBH COAEPXHTCA 5—8 Thic. KIeTOK |B) IpHTPOLUTH

3) Blum kposu copepxnrced 200400 Thic. B) nefixoumtsl
KIIETCK '

4} xueyt po 120 pHel

5} x#AByT 12-72 41

6} KHMBYT JECATKH NET

Knwus K 3anaHHaM

Ne ponpoca 123 [4]|5 6 7 3 9 10
OTBET 343742 2 l 3 2 4
Ne poapoca 11 [ 12 [ 13 ;14|15 16 17 18 19 20
OTBET 304 (331 (1,231345]1,2,4(45,6(2.3.6
3amaune 21
1 2 3 4 5 6
b B A B

KporooGpamenne. Opransi kpoooOpallenus: cepane
# cocyabl. boabmoi u Mmanbiil Kpyru KpoBooSpalleHns.
Hepenas M ryMopanbHasg peryisilis cepaua

K opraiam kpoBooDpameHus yenoseka M MICKOMHTAIOIMX OTROCAT
cepaue M cocyasl. Cepane 4enoBeka W MNEKOIHTAIOUIMX YEThipeXKaAMep-
HOE, COCTOMT M3 ABYX MpelcepaMil M OBYX XKeNyACUKOB. Mex Ty nparsim
npeacepaHeM H NPaBbIM XeNyLOUKCM HAXCAOMTCA TPEXCTBOPUATBIA Kila-
MaH, 8 MEXIY JIEBBIM MPEICEPOHEM H JICBLIM MKETyJOUKOM — JBYCTBOpYa-
ThIil {MMTPaIbHLIN) Kaanad, M3 neporo xenymouka BRIXOIHT a0pTa, a U3
MpaBoro — JNerouHas aprepus. Ha rpanHue 3THX cocyIoB H XKeTyJOUKOB
HMEIOTCA TIOTYIIYHHEIE Knamauel, Kinanaue! cepana obecneyHBawT OZHO-
HalpaRJeHHBIA TOK KPOBH B CepAlC — OT NpcAcepdi K JKemyaouKaM H
Oaice B dPTCPHANBHYI) cuctemy. CTeHKa cepala COCTOHT W3 Tpex CIIOeB:
3HN0KApAA (BHYTPEHHHH ODIHTCNHANLHEIA CHoi), Muoxapia {(cpemHui
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MEILICYHEH COH) H 3SNHKapaa (HAPYXKHBIA CNOH, COCTORMAN H3 COEAHHH-
Te/IBHOH TKAHH M MOKPBITHIA Cepo3HbiM 3NHTenHeM). OCHOBHYIO Maccy co-
CTAB/IIET MHOKApA — 3TO MONEPEYHO-MONOCATAd MBI, KOTOpas 110 pi-
Ay MPH3HAKOB OTNHYAETCA OT MONEPEYHO-NONOCATONH CKeeTHOH MBIILE.
Cepaue obranaer aBToMaTHeH — cnOCODHOCTEIO BO3DYKAATHCA H COKPa-
UIATECA B OTCYTCTBHE BHEINHHX BO3JEHCTBHH, TO €CTH MO/ BAHAHHEM HM-
MY/IbCOB, BOSHHKAIOIIMX B CAMOM Cep/le (CKeleTRas MbILILUA COKPALIAET-
¢f TONIBKO B OTBET HAa HEPEHBIE HMITYNBChI, KOTOPbIE NPUXOJAAT K HEH 1o
HEPBHEIM BONOKHaM). CHapyXH cepale NOKPHITO OKMIOCEPASHHOH CyM-
koH — nepukapaoM. CTEHKH NEPHKApIa BbLIESNAKT XKHIKOCTh, KOTOpas
YMEHBIIAET TPEHHE CEpIIla NIPH COKpalLCHHH,

B cncremMe KPOBEHOCHBIX COCYIOB PANTHYAKOT APTEPHH, KAMHAMPE H
BEHBL. ApTepHH HECYT KPOBb OT Ceplila Nox OoNblM JaBfeHHeM, NIOOTOMY
CTEHKM 3THX COCYJOB TOICTHE B yIpyrie. Kaminnapel — 3T0 CaMble TOHKHE
COCY/IBl, HX CTEHKH COCTOAT M3 QUHOTO Cnof KIETOK. Uepes cTeHKky kamnng-
POB JIETKO NPOHMKAIOT PazfMHyHbie BellecTea. BeHL! HecyT KPOBb K CEpuILly
noA HeGoIBIMM AABICHHEM, TO3TOMY HX CTEHKH TOHKYE H HEYTIPYTHE, BHYT-
PH BEH €CTh TIOIYIYHHBIE KIIANAHEIL, & CTEHKH BEH CKUMAIOTCH OKPY)KAIOIM-
MH HX MBILIAMH, YTO cNOCOOCTBYET TOKY KPOBH 110 BEHAM.

Bee cocympl 0o0pasyloT [ea Kpyra KpoBooSpameHHs: SONBINOH U MamTkIii.
Borviuoti kpy2 HAWHHAETCH OT JIEBOIO KENYIOHMKA a0PTOi, KOTopas obpasyer
ayry. Ot nyrv aoprsl orxeasat aprepud. OT HAYANBLHOM YaCTH A0PThI OTXOAITE
KOPOHAPHEIE COCY/bE, KOTOPLIC CHAOMAIOT KPOBLIO MHOKapa. “acTs aoprel,
HAXOIAILAICA B (PYIHOI KNEeTKe, HA3WBaeTCH IPYJHOH aOpTOH, a Ta 4acTh,
KOTOpast HaxoaMTcs B Gprolmoit nomoctH, — GpromHod aopToii. Aopra BeT-
BHTCA HA apTepHH, apTepUd Ha apTepHOSibl, apTepHoALL Ha KalwUapel. M3
KAMWUIAPOB GONBLIIOND KPYyTa KO BCEM OPraHaM M TKAHAM NOCTYNAKT KH-
CJIOPOX H ITMTATENLHELIE BEIIECTBA, 3 H3 KIETOK B KalM/ULADEE MOCTYTAIOT
YTIIEKHCIRHA Ta3 H MPOAYKTH 00MeHa, H KDOBb NPCBPAILACTCH U3 ApTepH-
RNEHOH B BCHOSHYIO.

OuMneHUe KPOBH OT SIOBUTHIX NPOXYKTOB PACTana IPOUCXOANT B CO-
cynax nevyeHH M novek. Kposp OT muMIeRapHTENBHOTO TpakKTa, NMOMKETy-
OOYHO %EeIe3sl M CENEIEHKH NOCTYIIAET B BOPOTHYIO BeHY MeveHH. B ne-
YeHHM BOPOTHAA BEHA PA3BCTBIHETCH HA KAIMLIAPHL, KOTOPLIE 3aTEM CHOBA
oOBeMHAIOTCA B OOIUMI CTBON MeYeHOYHOH BEHHL. JTa BEHA BMAJAET B
HHXKHIOIC NoAyio BeHy. TakuM o0pasoM, BCA KpOBb OT OPraHoB OprolHoH
TONIOCTH OO NMOCTYILICHHA B OOIbIIOH Kpyr NPOXOOHT 4Yepes Ake Kanui-
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JUSIPHBIE CETH: Yepe3 KAalMUIAPbl CaMHX 3THX OPTaHOB M YEPe3 KaIlMJUIAPbI
neyeHu. BopoTHas cucteMa nedeHH oOecrnedyuBacT 06e3BpEKHBAHHE ANO-
BHTEHIX BELIECTB, KOTOpbIe 00pa3yioTcs B TOJICTOM KHMILEYHHKE. B moukax
TOXE MMEIOTCA B¢ KaNHIULIPHBIE CETH: CETh NMOYEUHBIX KIyOOYKOB, Yepe3
KOTOpYIO ILIa3Ma KPOBH, COAEpIKalas BpeAHbIE IPOLYKTEI 0OMeHa (MOUe-
BHMHY, MOYEBYIO KHCJIOTY), IEPEXONHUT B MOJIOCTh Kancyibl HehpoHa, H Ka-
HWUIIPHAs CETh, OIUICTAIOLIAA H3BHTHIE KaHAIBLIBL.

Kanuuuispsl ciIMBaloTCsi B BEHYJIB], 3aTEM B BEHBI. B KOHIE KOHIIOB BCs
KPOBB IIOCTYTIaeT B BEPXHIOIO M HIIKHIOIO TOJIbIE BEHBI, KOTOPEIE BIAAAOT
B NIPaBoE [IPEACEPAUE.

Manwiti kpyz kpooobpawenus HaYMHAETCs B IPABOM KETYNOYKE H 3a-
KaHYMBAETCs B JICBOM Npexncepaud. BeHo3Has KpoBb M3 NPAaBOTo XeEny-
J019Ka [OCTYIIAeT B JITOYHYIO apTEPHIO, 3aTeM B JIeTKHe. B nerkux npouc-
XOAMT ra3o00MeH, BEHO3Hash KpOBb NpeBpallaeTcsa B apTepuaibHylo. Io
YeThIPEM JIETOYHBIM BEHaM apTepHanbHas KPOBb IIOCTYNAET B JIEBOE IIPE-
cepaue.

Pa6ora cepana coCTOMT B pHTMHYECKOM HarHETAaHHU B apTEpPHATIBbHYIO
CHCTEMy KPOBH, KOTOpas IOCTYNaeT B cepale U3 GOMBILOro H Majloro Kpy-
roB KpoBooOpauieHus 1o BeHaMm. Kamepsl cepaiia B ollpexeNIeHHOH nocie-
JOBaTEJIbHOCTH COKpallaloTcs (COKpauleHHe cepaua Ha3bIBalOT CUCTOJOH)
U paccnabimorcs (paccnabnenue cepaua Has3bIBalOT aAuactonoi). Ilepsas
¢dasa — 3To cuCTONa mpencepaui, Bropas (aza — CHCTOJNA KETyJOYKOB
(mpexncepous B 3TO BpeMs pacciabieHbl), TpeTbs (aza — obLias AuacTona
npeiacepaMi H Kenyno4ykoB. Bee Tpu (asbl BMECTE COCTaBIIAIOT CEpAEY-
HBIA nuKi. Y B3pocioro 4yenoseka oH juurcs 0,8 ¢ mpu yacrore cepaed-
HBIX COKpalleHuii 75 yn./muH. IlepBas ¢asza putes 0,1 ¢, Bropas — 0,3 c,
1peths — 0,4 c. Takoe nomepeMeHHOE COKpalleHHE M paccnabieHue
MO3BOJIET MHOKapAy paboTaTh B TEUEHHE BCEH KU3HHM 4YeNOBEKa, HE
YTOMIIAACH.

JIBIDKEeHHE KPOBH IIO cocynaM OOecIeuuBaeTcs 3a CYET PUTMUYECKOH
paboThl CepALla M pa3sHHLbI JaBIECHHH KPOBH B COCyAax IPU BBIXOAE U3
ceplla u IIpH BO3BpallicHUH B cepaue. OnpeaeneHHyl0 pojib HIPaeT TaKoKe
IIpHCachIBalOILas CUJla TPyOHOHM KieTkH. [laBieHHE B COCyHax CO3AaeTcs
3a CYEeT PUTMHYECKOH paboThl cep/la; BO BpEMs CHCTONbI JIEBOTO XKENTY-
JI0YKa KPOBb BHITAIKHBACTCS B aOPTY M apPTEPHH; 110 MEPE BETBJICHHSA CO-
CYIOMCTOro pycna JaBiieHHE majgaer. HaubonpuMH 3Ha4eHUs NaBlIEeHHA U
CKOPOCTH KPOBH OKa3bIBAaIOTCA B a0pTe (COOTBETCTBEHHO, 150 MM pT. €T.
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0,5 m/c). B kpynHeIx apTepHAX QaBACHHE BO BPEMA CHCTONBL (CHCTOMHYE-
CKOE, WAH «BEPXHEE», JABNEHHE) COCTABIACT B HOpMe 120 MM prT. CT., a
CKOpOCTE KpoBoTOKa (4,25 M/c. B kanmunndpax paenenne magaer ao 20 mMm
PT. CT., & CKOPOCTE KpoBotoka — 1o 0,5 Mm/c. B BeHax naBieHMe elle
GoublIe YMEHBINACTCA, 2 B MOJBIX BEHAX BOMHIM CEpaLa AAKE CTAHOBHTCA
OTPHUATENIBHBIM {TO ECTh OKA3BLIBACTCA HIDKE ATMOC(EpHOro). A BOT CKO-
POCTh KPOBOTOKA B BeHax BoapacTaeT 140 0,2 m/c. [lynbc npeacTapiser co-
60if pUTMHUYECKHE KOMeDAHHA CTEHOK APTEepHil, KOTOPHIE BO3HMKAUOT BO
BpeMd CHCTONE. B HOpMe mynbe AoJkeH OBITH PUTMHYHEIM H B TTOKOE CO-
cTapaaTh 60-80 va./mMuH.

Peryaauma paGorel cepama OCYUIECTBIAETCA HEPBHEIM H TyMOpanb-
HeIM myTeM. Heperas perymsumnd o0ecrneunBacTcd BEreTATHBHOH (aBTOHOM-
HO#t) HEepBHON CHUCTEMOH, ec ABYMA OTASIAMH — CHMIATHICCKHM M I1apa-
cuMmaTHaeckyM. L{eHTp cHMDATHYECKOH peryuMuM CepOLa JKHT B
TPYAHOM OTAENE CIMHHOTO MO3T4. 34eCh B HOKOBBIX pOrax CIHHHOTO MO3ra
HAXOMATCA TENa TMEPBRIX (MPEraHrTHOHAPHEIX) CMMITATHYECKHX HEHPOHOR.
AKCOHBI 3THX HEHPOHOB BRIXOJAT 32 MPEfenkbl CIHHHOTO MO3Ta U OKAHYH-
BAKYTCH B CHMIIATHYECKHX TAHTAHAX, 00pasylounX [BE CHMIATHYECKHE
HENOYKH BAONL CIIHHHOTO M03ra. OT JBHTATENLHEIX HEHPOHOB, JIKAILAX
B CHMIaTHYECKMX TAHIIHAX, OTXOAAT AKCOHBI, KOTOPbIE 3aKAHIHBAIOTCA B
MHuokapae. Hz okoHYaHHil 3THX AKCOHOB BhIJIEIAETCA MEpPeAaTHHK (Meaua-
TOp) HOpalipeHanHH. [loj BIHAHHEM HOPAApPEHAIMHA YBENHHHBACTCH 4ac-
TOTA U CHIA CePOSYHBIX COKPALIEHHI, Bo3pacTaeT BO30YIHMOCTE MHOKap-
A3, YBOJIMUYMBACTCA CKOPOCTh NpOBeAeHMs BO30yxaeHHA. Bcee 310
NPHBOAHT K YBEMHYEHKIO [POMIBOAUTENBHOCTH cepana. Takoll addext
HeoOXoauM pu dU3HYECcKoH Harpyske, NpH cTpecce, TaK Kak B pe3ylbTa-
TE YCHJIIHBACTCH KPOBOTOK.

LlenTp napacummaTHYecKo# peryIilHH ceplia HaXOAHTCA B MIPOJI0N-
roBaToOM MO3TY. AKCOHB! HEHpPOHOB 3TOTO IEHTpa HAYT, He NPEpLIBAACH,
Ao Cepana, Tak Kak ﬂapaCHMHaTH‘{eCKHﬁ FAHTJIHH JeXHT B CaMOM cepane,
W3 oKOHYaHWH AKCOHOB TAaHTVIHOHAPHBIX HEHPOHOB BLINENAETCA APYTO#
MENHATOp — aleTHIXonMH. O BEIIBIBALT MPAMO MPOTHBONONOKHBIE d-
dexTr (yMeHbWEHNE BO30YIHMOCTH, CKOPOCTH TIPOBEAEHHA BO30YKAeHHA
no Muoxapay). IlapacuMnarnyeckas cHcTeMa peTyIHpYeT paboTy cepaua
B COCTOAHMM [OKOS. BereTaTHBHAA perynaid cepala HaxXoAMTCA NOg
BJIMRHHEM BBIILECJIEXKAHX OTAENOR IENTPANbHOH HEPBHOH CHCTEMEI.
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B npopo/mroBatoM MOy JISHKHT TaloKe COCYJOABHTATENRHBIA HEHTP —
OH perymipyeT OpoceeT cocyAoB. Bo30yxkaeHHe 3TOre UEHTPA TIPHBOAMT K
CYHEHHIO (KOHCTPHKLIMH) COCY0B.

BaxHyi0 ponk B PeryiIalMH cepASHHO-COCYAHCTOH CHCTEMBI HIPAOT 1
ryMopankHLie §akToph, cBA3aHHLIE ¢ KHAKOA cpeaol opranuiMa. OcHoB-
HOH TOPDMOH, KOTOpPBIH perynupyer paboTy cepsilia H coCyN0B, — aipeHa-
1uH, OB CHHTEIUPYETCH B KIETKAX MO3TOBOTO CIOf HAANOYEYHHKOB. Jf-
¢$ekTsl afpeHanHa Te Ke, 4To H dQdekTh CHMNATHYECKOTO MEIHATOpa
HOPaApEHAIHHA, OIHAKO Pa3sBHBAIOTCA OHM MeLleHHee, [opMOHEI MMTO-
BHIHOH eNe3bl, THPOKCHH H TPUHOITHPOHHH, TAKOKE YREIHYHE4IOT 4ac-
TOTY CEPAEUHLIX cOKpalueHuit. BnusroT Ha paboTy cepllia H pa3IHYHEIE HO-
Hbl, KOTOpbIE MOCTYNIMOT B HETO ¢ TOKOM KpoBM. Tak, HAMPUMEpP, HOHEI
KafblMA YCHIMBAIOT, 4 HOHBI Kanud noaasnawT paboty cepaua. HeppHad 1
FYMOPANBHAR PEryIALMS CEPASYHO-COCY.AHCTOH CHCTEMERl TECHO R3AMMOCHS-
aausl. HeppHaa perynauus ofecncuMBaeT cpouHEBIE BIIHSHUA HA cepale, I'y-
MOPIbHAA PETyIAlINd OkasnlBaeT Gonee MeleHHbE M Golee MIHTEIBHbIG
BO3ACHCTRHA. :

Takum ofpaioM, cepoeyHO-COCYAMCTAA cHCTeMa obecreuHBaeT He-
OpepLIBHOE IBHXEHHE KPOBH, KOTOpOE HeeHXOMHMO U BCEX OPTaHOB H
TKaHel. Ilo 3TOH cHCTeMe OPraHbEl H TKAaHH NOIYMAT KUCIOpOA, MHTa-
TENbHBIC BEHIECTBA, BOLY, MHHEDAIIBHBIC COJIH, ¢ KPOBBIO K OPTaHaM Io-
CTYNawT FOpMOHEL, peryaupyrouwme pabory opranusma, M3 opraHos B
KPOBb NOCTYTIAIOT YTIEKUCHHIH ra3, MpoAYKTH pacnaga. Kpome Toro, cHe-
TeMa KpoBooOpalleHUA MONJEPKHUBAECT MOCTOAHCTBO TEMIIEPATYPHI TeNa,
00eCIeYHBACT NOCTOAHCTBO BHYTPCHHER CPEARl OpraHuiMa (roMeccTas),
B3aHMOCBA3bL OpraHoB, ofecmedneaeT rajoo0MEH B TKBHAX M OpraHax.
CHcTeMa KpoBoOOpalIeHHd BLIMONHAET TAKKe 3AIMUTHYIO (YHKIHIO, TaK
KiK B KI’JCIBH CO}IEP}K&TC!I AHTHTECIIA H AHTHTOKCHHEL

Furuena cepaeuyHo-cocyaMcTOH CHCTEMBl NOAPA3YMEBAeT DA3IBHTHE,
TPEHHPOBKY M YKPEIUICHHE 3TOif cHCTeMbl. BenHkonemioe mnugHMe OKa-
3IBIBAET Ha e AeNTeNbHOCTH PHandeckan paboTa Ha cBexeM Bosayxe. On-
HaKO Ype3sMepHble PHIHYECKHe HATPY3KH, 0C00EHHO ¥ HETPCHHPOBAHHOTO
4YEI(OBEKA, MOCYT BbI3BATH CEPLE3HBIE HAPYWEHHA paloThl cepaua u cocy-
aoe. Ho Hanboneinnii Bpea KOHEYHO K€ NPHHOCAT HHKOTHH M ANKOrONb,
OH# OTPABHAIOT MHOKEP, HAPYMAKT HOPMANBHYR PErYALMIO CEpALA H
COCYZI0B. 3TO BBIPAKAETCA B BOZHHKHOBCHHM CIAa3MOB KOPOHADHLIX COCY-
JA0B, TO €CTh COCYMOB, TNHMTAIOINHX CaM MHOKapd. A BCOEACTBHE 3TOrO B
MHOKApP/IC MOKET BOIHHKHYTh 30HA HEKPO3a -— OTMEPILEH TKAHH, TO €CTh
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uadapkT MHOKapaa. ClelcTBueM MOXET CTATh TAKIKE PA3RHTHE THIICPTEH-
3HH ~— CTOHKOro NOBRINEHHA APTEPHANEHOTO NABIICHHS; 3TO TAIOKE BIEYET
3a cofoH Hapyluenue paboThl cepaua.

K unanGonee pacnpocTpaHeHHbIM 3400MEBAHHAM CEPiUA OTHOCATCA
nueMHYeckan fonesHes cepaua (B ToM uMcile OcTphli HHGAPKT MHOKapa),
BOCRAIHTENEHBIE IPOLECCH. B CEpALE (MHOKAP/AMT, IEPHKAPINT), TOPOKH
cepaua. Hapymenns pabotel cepua 4acTo BRIPAKAKTCA B BHUAE apHT-
MHH -— HApylieHUi putMa cepaua. Jin Hccnenosanus palots! cepaua
yalne BCETO NMPHMEHAOT 3nexTpokapauorpadiio. ITOT MeTOJ MCIBO/IIET
CLEHHTh, KAK MPOHCXCOMT BO3DYKIEHHE CepAlla, KAK ITO BOIOYNIACHHE
PacOpOCTPaHsETCA 110 NPOBOAALLEH CHCTEME CepaLa.

3ananun

BriGepuTe 0AHH NPaBHILHLIA OTBET.
1. CaMrle yTIpYTHE CTEHKH ¥

1) aprepui

2) seH

3) KanunIApoB

4) nuM{raTHYIECKHX COCYIOB

2 IMonyayHHEIe KNANaHbl PacHONOKEHBl MEXTY

1} JNeBRIM keNyaO4KOM H aOpTOi
2) NeBRIM MpefcepmHeM H JIEBBIM KeTyIOUKOM
3) npaBEIM OpPeICEPOHEM M [IPARBIM JKETYIOHKOM
4} neBbIM W NPABLIM NPECEPIHAMHI

3. JABYCTBOPUATRIH KNANAH PACIIONOKEH MEKLY
1} npaBeiM OpemcepaMem M NIPABBIM KEMYAOUKOM
2} AEBLIM NPeICepIHeM H JIEBBIM KEMYI0UKOM
3} neBBIM M NIPABLIM [IPEACEPAHIMH
4) nesbIM H MPABBIM KETYAOUKAMH

4, Cokpanienue XenyAo4KoB Cepana MpoacmKaeTes
1) 0,1c¢ 3) 03c
2y 02¢ 4) 04c
5. Inaeuslit y3en aBTOMATHH CEPALIA PACIOIONKEH B
1) neroM npeacepanu 3) nesom Kemymodke
2} upaBOM UPEACEPAHH 4) npaBoM KenyaouKe
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10.

11.

12.

13.

14.
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BeuectBoM, TOpMO3siiuM paboTy cepaua, ABISETCS

1) auerwnxonux 3) uHCyaHH
2) agpenanuH 4) remornobuH

CKOpOCTB ABHXXEHHA KPOBH MO a0pTE JOCTHUIacT

1) 150 cm/c 3) S0cm/c

2) 100 cm/c 4) Scm/c

KpoBoTOK NpH BHICOKHX (PM3HIECKHX HATPY3KaX yMEHbIIAETCS B
1) xoxe 3) Msblmnax

2) mo3sre 4) cepnue

Cample TOJICTBIE CTEHKH cepaua B

1) neBoM mpencepaun 3) mpaBoM mpeacepanH

2) 7EBOM XENTyno4Ke 4) npaBOM XKeTyHOUKE

Cepneynas MplIILa npeacTaBiIseT coboit

1) rnapkyo Meiuigy

2) TOHEPEeYHO-TONOCATYIO MBILILY, [0 CTPOCHHUIO OJUHAKOBYIO CO
CKEJETHBIMH MBILIIIaMH

3) IOmEepeYHO-MOJNIOCATYI0 MBILILY, 10 CTPOCHHIO HECKOJBKO OT-

JIMYAIOIYIOCA OT CKECJICTHBIX MBIIUI]
4) KIJIETKH I'TaJKHX H MONIEPEUYHO-ITI0I0CAThIX MBILII]

Mansliit kpyr kKpOBOOGPAILEHHA IPOXOIHUT YeEpe3

1) nerxue 3) meueHs

2) Mosr 4) cene3eHKy

BeHo3Has KPOBb CTAHOBHUTCS apTEPHATIBLHOMN B

1) mpaBoM mpencepauu

2) neroyHoi aprepuu

3) xamwmsgpax 60MBIIOroO Kpyra

4) xamuUIspax Majioro Kpyra

Bo36yxnenue, BbI3bIBaONIEE COKPAIIEHHA CEPALIA, BOSHUKAET B
1) mpomonroBaTroM mo3re 3) xope GOJBILUX MOTYyIIAapHii
2) IPOMEXYTOYHOM MO3re 4) camoM cepaue
Y4amaroT 1 yCHIMBAIOT CEpACYHbIE COKPAIIEHHS COTH

1) kanbuus 3) xenesa
2) Kanus 4) UMHKa



15.

16.

17.

18.

19.

20,

HaumeHsiltee ZaBIEHHE KPOBH PETHCTPHPYETCA B
1)} aopte 3) kanwuspax
2) KpYTHBIX apTepHAX 4) BeHax

Brif¢puTe TPH NPAaBHALHBIX 0TBETA,

MeimeyHsli cnoif HMeeTCs B CTEHKAX

1) apTepuii

2) BeH

3) KpOBEHOCHBIX KAWLUIAPCB

4) nUMPATHYECKRX KaMHIUIIpOoB

5) cepnna

6) JeTOYHEIX ANbLBEO/T

TMonynyHHbIE KIANAHEL

1) pacnono:XeKsl MCXKAY NEBLIM KERYIOUKCM H A0pTO#

2) pacroJIOKeHB MEXY NPABBIM IPEACEPIHEM H MPaBbIM KEIy-
JOYKOM

3) nNpenATCTBYIOT ABHMKECHHIO KPOBH M3 KENYAOHKOB B A0PTY H JIe-
TOUHYH apPTEPHIO

4) NpenATCTBYIOT JBHKEHUI KPOBH W3 aopThl W JIETOYHOH apTe-
PHH B XKETYOOUKH

5) OTKpEITHL B TEYEHHE CHCTONE] NIpeACEpaHH

6) OTEPBITH B T€UEHHE CHCTOIIBI HKENTYIOUKOB

AKTHBHPYIOT CEPACUHYIO AEATENLHOCTE

1) THpOKCHH 4) anmxorons
2} ameTHIXOIHH 5) oporar kanHa
3} ampeHamuH 6) HHCYMHH

PaCIIIH]JCHHC KOpOHAPHBIX COCYIOB BREIABIBANOT

1} ampeHanHH 4) HHKOTHH
2} Heaocratok O 3} xmopua HATpHA
3) wbeiTox CO; 6} Ba3ONPECCHH

OCHOBHBIMH MPHYKMHAMH JIBHIKEHHA KPOBH 110 COCYAM ABJAKTCA

1) upHcachBalouas cung rpyaHONl KHETKH IPH €€ PACLUMPCHUH

2) pasHMUa NaBNSHHA B paxIHYHBIX YYACTKAX KPOBCHOCHOH CHC-
TEMBI

1) HANHYME MBUNICYHOTC CI0SA B CTEHKAX KPYTNHBIX KPOBCHOCHBIX
COCYIOB
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4} puTMHueckas paboTta ceprua

5) nHamuume dalel paccraabueHud B cepleuHOM KIS

6) Ppa3HHIA B TOJIHHE MBUIEIHOTO CNOA IPEACEPNE H KETYA0YU-
KOB

21. YcTaHOBHTE COOTBOTCTBHE MEXAY KPOBEHOCHLIM COCYNOM H 14B-
JEeHHeM, KOTOpOe B HEM GLIBaeT.

JlaBaenne KpoBeHOcHbIE COCYABI
1} 110-130 MM pr. c7. A) aprepuH
2} 120 mM pr.cT. B) BeHml
3} 60-70 mm pT. CT. B) xamumnsape
4y 20 MM pr.cT.
5) 10 mmpr. cT.
§) oTpHUATEABLHOE JARIICHHE

K/noun K 3a0aHHAM

Ne Bonpoca 1123 |4/|S5 6 7 8 9 10
OTBET 1 1L {23 |2 1 3 1 2 3
Nesonpoca |11 (12 |13 )14 |15 16 17 18 19 | 20
OTBeT 114 (47114 |1,25(1,46]1,34]1,2,3(23.,5
3ananne 21
1 2 3 4 5 6
A A A B B
JnixanHe.

Oprasbl Ab1XaHHA, HX CTpPoeHYue B QYHKIAA.
I'yMopasibHan H HepBHAA PEryIAlHA AbIXaHHA

Hrixanle — 370 ollHa U3 BAXHEHIIHX XHIHEHHBIX HyHKIUHA opraRui-
Ma, BIUIKYAIILAg B ce0d OCTYIIEHHE B OPradn3M KHCIOPO/1d, HCOL30-
BAHHE KHCIOPOAA 0AH NOMYUYEHHA 3HEPIHMM M BHIBEJEHHE W3 OPTaHMiIMa
KOHEYHLIX IPOMYKTOR JIAIXAHUA, B OCHOBHOM YTTIEKHCIIOTO a3a.

Y 4enoBeka BO3AYX MOMAAAET CHAYANA B HOCOBYH MONOCTh, KOTOPAA
COCTOHT M3 HIBHIIHCTEIX HOCOBRIX XO/I0B, HMEHOMITHX ('-}OJ'II:IIIyIO mnomangk 1
BBICT/IAHHEIX MEPUATENBHEIM JIMTEIHEM, KOTOPRIH CIYXKHT OIS BhIHOCA
HHOPOJHBIX YACTHYCK, LIOHABUIMX B HOC € BO3AyXoM. H3 HOCOBO# onocTu
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4epe3 HOCOTNIOTKY BO3AYX Nonajaer B ropTadb. OCHOBA IopTaHH — 1IH-
TOBHIOHBIH XpALlL, NIPHKPLIBAIOMME ee ciepend. Tak Kak pAZOM C TOPTaHBID
HAYHHACTCA M MUMIEBOM, BEAYIUMIH B XeIYAOK, TO NpH [TOTAHHH TOPTaHb
pedUIEKTOPHO NPHKPLIBAETCA CIIELHANBHBIM HAATOPTAHHEIM XPAIOM, YTO-
OBl B Hee HE Monaiana nuua. ['opradb Taloke BBICTIANA PECHHYHBIM 1IH-
TenHeM. MeXTy XpAIIAMH FOPTAHH PacloNoXeHE! 0coObIe CKAAIKH - - TO-
NOCOBBIE  CBA3ZKH, [IPOCBET MEXIY KOTOPBIMH MOMET H3MEHATHCA
B IIHPOKHMX Npeaenax. 1Ipy BBIAMXAHHY BO3AYXA CBAIKH MOTYT KoNe6aTh-
¢A ¢ pauIHaHOH vacToToif, remepupysa 3Byx. Tembp ronoca 3aBHCHT
HE TOIBKG OT TONUIHHLI, ANHAB M (OPMBI TONOCOBEIX CBA30K, HO H OT
dropMBl H 06BEMa [TIOTKH, HOCOTIOTKH, POTOBOH MOMOCTH, PAcIiONOKeHHR
AI3bIKA U T. [1.

U3 ropraHy BOo3OyX IPOXOIMT B Tpaxeio — TPyOKy, NepegHAd CTEHKa
KoTopo# 06pa3oBaHa XpAMEBLIMH ITOTYKONBLAMH, a 3aJHAR MPHMEIKACT K
mameBony. Tpaxes pazBeTBAAeTCA HA JBa OpOHXA, 4 T€, B CEOK OYEpPE/b,
MHOTOKPATHO JenfAch, 00pa3yl0T MHOTOUHCIEHHBIE BETBH — OPOHXHOJEL
BpoHxuensl Taxke MHOTOKPATHO AENATCA, 06pasyd BO3AYXOHOCHLIE XOIBI
C IPO3ABAMH MENBYAHIIHX JIETOYHBIX MY3BIPHKOB — aNbBEOJ, 3allONHEH-
HEIX BO3AYXOM. ANbBeokl 00pa3yloT nerkue. CTeHKH ankeeon oOpa3zopa-
HEl OJHHM cloeM kneToK. O0mas noBepXHOCThL BCEX ANEBEOI IPH BAOXE
pocraraer 120 m° (pu BBLAOXE — 40 Mz)‘ U BCe OHH OMNETEHBI KAMWIIA-
pamMH Manoro Kpyra kpoeoodpawenns. JpixarenbHas H KpoBeHOCHAR cHC-
TEMBI HEPA3PBIBHO CBA3AHBI M COBMECTHO 0DECNEYHBAIOT MONMYYEHHE KH-
clopoda U3 BO3ZyXa H AOCTaBKY €ro KO BCeM KIETKaM OpPraHu3Ma,

Kampoe nerkoe NOKpwITo oeqMHATENLHOTKAHHOH 000n04K0H — ne-
TOYHOH M[NEBPOH, 4 CTEHKH TPYJHOH KIETKH, B KOTOPOH pacnonoxeHsl
JIeTKHe, TIOKPRITE H3HYTPH NpHCcTeHHOH Ineppoi. Mexay apyms niueppa-
MM HaXOAMTCH HeGONBIIOS, TepMETHUECKH 3aMKHYTOE MpPOCTPaHCTBO, B
KOTOPOM HCT BO3AYXA, — IUEBPalbHAs 10J0CTh. [laBicHuE B IICBPLIL-
HOH NMOMOCTH — «OTPHUATENLHOE», TG €CTh HECKOMIBKO HHKe atMocdep-
HOTO.

Y uenoBeka, HAXOMALIETOCA B CIIOKOHHOM COCTOSHWH, OIPUOIH3HTEND-
HO OJIHH pas B YETHIpE CEKYHAR! B Hefpollax JEXATeJBHOO NEelTpa Npo-
JONTOBATOr0 MO3Ta BOMIMKAIOT 3a/MLl HMIYILCOB, HAYIUHE IO 1IEPBHEIM
BOJOKHAM K MCpeOepHLIM MBIILINAM B AxapparMe, KOTOpas OrpaHHYIHBA-
eT IPYAHYI HOJOCTE CHH3Y. B pesynsTate 3T0T0 MBIIIE! COKPALIAIOTCI H
peOpa MpUNOSHUMAIOTCA, a AHadparMa, YIouascs, onyckaerca. Bee ato
MPHBOINT K TOMY, 9T0 00beM IPYAHOH 10N0CTH YRennynsacred. Jerkue,
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HaXoJACh B TEPMETUYECKH 3aMKHYTOM NPOCTPAHCTBE, CIEAYIOT 3a ABHKE-
HHAMH TPYIHOH KJIETKH U TOXE PACLUUPAIOTCA; NaBJIEHHE B HUX CTAHOBHT-
cs HMXE aTMOC(EpHOro, H B HUX MocTynaer Bo3ayx. IIpoucxoauT Baox.
IIpu BIOXE KPOBb HACHIIAETCA KMCIOPOJAOM, MITHOBEHHO JOXOSLIMM 10
KJIETOK JIBIXaTEJbHOIO LEHTPA, KOTOPHIE MEPECTal0T I'E€HEPHPOBATH AbIXa-
TeJIbHbIE UMINYJIbCHI. BIOX mpekpaliiaercs: pebpa onyckaiorcs, uagpparma
npunonsuMaercs. Takum o6pa3om 06BbEM IpyAHOH HONOCTH YMEHBILAET-
Cs1, ¥ IPOMCXO/HUT BBIJIOX.

MyK4YHMHBI BABIXAIOT BO3QYX NPEHMYIIECTBEHHO 3a CYET IBHXKCHHUH
nuadparMel, a )KEHIUMHBI — 3a CHET ABIXKEHHH pebep. OObeM crokoitHO-
ro BIoxa 4esiaoBeka — okoyio 500 CM3, OIIHAKO TOCJe O4YeHb yOoKoro
BIIOXa YENOBEK CrocoGeH BhoXHYTh 3500-4000 cM’. IToT 06BEM HOTY-
YMIJT Ha3BaHHE KM3HEHHOHM eMKocTH jierkux. OJJHaKo U I0C]Ie CaMoro Iiy-
GOKOro BbIIOXA B JIETKHX 4eI0BeKa 00s3aTeNbHO ocTaeres okoino 1000 cM’®
BO3/yXa AJIsl TOTO, YTOOBI aJIbBEOJIBI HE CIIUNATMCH.

Bo BabIxaemMoM Bo3myxe conepxurcs mnpumepHo 21% O, 79%
N,, 0,03% CO,. B nerkux oxoio 5% O, npoxoauT Yepe3 TOH4UaHHIME
CTEHKH aJIbBEOJI Y KalWLIAPOB MAJIOr0 Kpyra u CBA3BIBAETCH C IeMOIJIO-
6uHOM B spurpouutax. Oxoao 4% CO,, HA060POT, BHIXOAUT U3 KPOBS-
HOTO pycila B aJIbBEOJIbI U BBIABIXAETCA. TakuM 06pa3oM, B COCTaB BBIIBI-
XaeMOoro BOo3ayxa BXOAAT npuMepHo 16% O,, 79% N,, 4% CO,, BoasHbie
napsl.

AKTHUBHOCTB [IBIXaTEJIbHOTO LEHTPa PETYJIHPYETCs KakK pasiMYHbIMH
XMMHYECKMMH BEIIECTBAMH, IPHHOCHMBIMH B JbIXaTEIbHBIA LIEHTP KpoO-
BBIO (TyMOpa/IbHasl PeryJjisilis), TaK U HEPBHBIMH HMITYJIbCAMH, NPUXO.S-
IIMMH U3 pPa3JIMYHBIX OTAENOB LIEHTPAIbHOHW HEpBHOW cucTteMbl. Cneuu-
¢udeckuM BO30yIMTENEM HEHPOHOB, BBI3HIBAIOLIMM BJOX, SBJSCTCS
yrnekHensii ras (CO,): cumxenue ypoBHs CO; B KpOBH NIPHBOAMT K ype-
KEHHIO IbIXaHui. EciM yenoBek ciydalHO BIOXHET Mapbl BEIIECTB, pa3-
JpakalolllMX PeLenTopbl CIU3UCTOH OOOJOYKH HOCA, TJIOTKH, TOPTaHH
(aMMHak, XJIOp M T.[l.), POUCXOAMUT pedIeKTOPHBIH Cla3M TOJ0COBOH
weny, OpoHXOB M 3azepxka AbixaHus. [Ipu pazapakeHHU AbIXaTeNbHBIX
MyTeH MEIKHMU HHOPOIHBIMH YaCTHLIAMH (TIbUIBIO, COPUHKAMHU, H30BITKOM
CJIM3H) BO3HHKAET YMXaHHE WM Kamenb. Takum oOpa3oM, Kamienb M Yd-
XaHHE B HOPME SBJIAIOTCSA 3alUTHBIMH peduieKcaMH, NPeCTaBIsIOIHMHU
co00H pe3kHe BbIAOXH. IIpH 3TOM M3 NpIXaTeNbHBIX MyTeH BHIHOCATCA pa3-
JApaKalole YacTuupbl. Pe3ko yBenH4MBaeTCs 4acTOTa AbIXaHHA NpH QH-
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3MYECKOH WJIM HEpBHOW HArpys3ke, 4TO CBA3aHO C YBEIHUEHHEM 3aTpaT
SHEPTHH, a CJIEIOBATENBHO, U 3aTPaT KUCJIOpOa.

I'nruena ApIXaHMA [OPa3yMEBaeT NPEXIEC BCETO BOCCTAHOBJIEHHE
HOPMAJIBHOTO COCTaBa, TEMIIEPATyphl U BIAXHOCTH BO3AYLIHOH Cpelbl B
[MOMEILUEHHUAX, TO €CTh BEHTHIALMIO U KOHIUIIMOHUPOBAaHUE TIOMEILIEHHH, a
TaKKe OTKa3 OT KypeHus. C KaxIO# 3aTsHKKOH KypsAIIMH BBOOUT B CBOH
OpraHU3M JECATKU SIOBUTHIX BELIECTB, B PE3Y/IBTAaTE YEro HOHYT KIETKH
MEpPLATENBHOrO 3MUTENHS, BOCIIAIAIOTCA FOJOCOBLIE CBA3KH, HApYIIAaeTCH
cHaOKeHHME TKaHEH M KJIETOK KHCIOpoJoM. Bce 3TO B KOHEYHOM cyere
HNPUBOIUT K PA3BUTHIO LIEJIOrO psijia XPOHUYECKUX 3a00IeBaHUH.

B HEKOTOpBIX CTydasXx MOXET HACTYNHTh OCTAHOBKA JBIXAHHSA, KOTO-
pas yxe yepe3 4-5 MHHYT NpUBOAMT K rubenu denoseka. lIpHunHOM
OCTaHOBKH JBIXaHHS MOTYT OBITh: 3aKyIOpPKAa BO3IYXOHOCHBIX IyTEH MHO-
POOHBIMH TE€JNaMH, CHABJIMBAaHHWE TOPTAHH MM FPYJHOH KIETKH, OTEKU
CIIM3UCTOH 00OJIOUKH BO3AYXOHOCHBIX NYyTEH, paHEHHsA IPYAHON KIIETKH.
B moboM u3 3THX cioy4yaeB MOCTpajaBilleMy HeoOXoavMa CpoyHas Io-
MOILb.

HHopoaHsle Tesa U3 MOJOCTH PTa MM IVIOTKH MOXKHO M3BJIEYb CaMo-
CTOATENBHO, a BOT MPEAMETHl U3 TOPTAHH MJIM Tpaxeu yHalIsIoT ¢ MOMO-
B0 CHEIMATBHBIX MEHUIIMHCKHX HHCTPYMEHTOB.

Ilpy cAaaBiIMBaHMM ropia WiIH IPYAHOH KJIETKH HEoOXOOHMO OBICTpO
JIUKBUAMPOBATH NPHYMHBI 3TOTO CAABIHUBAHHS.

ITpu yToIneHHu HeOOXOIUMO OYHCTHUTH MOJIOCTh PTa H HOCA OT IECKa
H T. IL., IOJIOXKUTh IOCTPAJABIIETO JIMLIOM BHU3 Ha KOJIEHO cIlacaTelis Tak,
4TO0OBI TOJIOBA M TYJIOBHIUE CBEIIMBAJIUCH BHU3, a 3aTEM HAJaBJIHBAaTh Ha
CIIUHY JI0 T€X IOp, [TOKa BOAA U3 JIETKUX HE BHITEYET 4epe3 poT.

ITpu paHeHHAX IpYyAHOH KIETKHM HEOOXOAMMO, HAacCKOJIBKO 3TO BO3-
MOJKHO, BOCCTAHOBHTb T€pPMETHYHOCTh IUIEBpaNIbHOM monocTH. [l 3Toro
paHy o0pa0aTbiBalOT, HAKJIAIBIBAIOT HA HEE MapieBbld TAMIIOH, IOBEPX
HEro NpOpe3HHEHHYI0 TKaHb, KJIIEEHKY WM MOJIHATHIICHOBBIH MAaKeET, a 3a-
TeM Tyro 3aOHHTOBBIBalOT. PaHeHOro He0OXOAMMO CPOYHO NOCTaBHTH B
J1eueOHOe YUPEKICHHE.

Ecnu y nocrpanaBuiero ocTaHOBWIOCh AbIXaHHE U CAMOCTOSATENILHO HE
BOCCTaHABIIMBAETCA, TO HEOOXOAUMO MPOBOAUTH HCKYCCTBEHHOE JIbIXaHHE.
IIpouie u 3¢ dexTHBHEE OCYLIECTBIIATH UCKYCCTBEHHOE IBIXAHHE CIOCO-
60M «poT B poT». 11 3TOro mocTpafaBlIero KiIaayT Ha CIMHY, OTKMHYB
€My ro/loBy Ha3aj. 3aTeM cracartenb NeNaeT TyOOKHH) BIOX U, NOJ/IEPIKH-
Bas roJIOBY M HICH0 MOCTPaAaBILEro CHU3Y, CHIBHO BBLIBIXAET BO3AYX €MY
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B poT. [Ipu 3ToM HEoOX0AHMO NPENOTBPATHTH YTEYKY BO3AYXA uepes HOC
noctpagaemero. MHoraa a1y e npoueaypy OCYWECCTBIAKT 4Epe3 HOC,
380KHMAaR poT mocTpajgaeniere. Takue AeHcTBHA HeoGXOMHMO OCYLIECTR-
nate 15-20 pa3 B MuayTy B Teuenne §-2 uacoe 6e3 nepepeipos, 10 BOC-
CTHAHOBIIEHHA ABIXAHHA ¥ NIOCTPAJABLILTO.
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3apanua

BrifepuTe 0JHH NpaBHILHLINA 0TBET.

CocynucThie CIIETEHHA B HOCOBOI MOIOCTH BABIXAEMBIH BO3IYX

1) yBHaMHsROT 3) obe3zapaxKHBaOT
2) corpesarT 4) oyHWaT
XpAERHIE TOAYKONBLA COCTABIAKOT OCHOBY CKEIETA

1) tpaxeu 3) ropranm

2) nHueBoxa 4) BpouxHon
Brepxy ropraus coodiuaeTcs ¢

1) Tpaxeeit 3) OpoHxamH

2) HOCOTIOTKOH 4) TROTKOA

BHY‘I‘peHHHC CTEHKH l"py;[HOﬁ NOJAOCTH BBICTIIAHEI

1) rnagkHMH MBIUIAMH 1) nnespoit
2) Koxed 4) PECHUMHBIM SMIHTENHEM

CHapyH JerKHe MOKPBITHI

1) rnagkHMy MEILITAMH 3) nnespoit
2) CETBIO REHOIHBIX COCY/IOB 4) PECHHMTHBLIM IHTEITHCM

HPH CHOKOAHOM BAOXE B JIEI'KHE BIpOCNOro B CPEAHEM [TOCTYHALT
BO3AYXA

1) 100 cm’ 3) 1000 cm’

2) 500 oM 4) 1500 e’

KHM3HEHHOH eMKOCTBIO JIETKHX HA3BLIBRETCA

1) cpenHuil oObeM BO3OYXA, BARIXAEMBIH NPH CMOKOAHOM BADXE

2} obbem BO3AYXA, BOBIX4EMBIN 34 OAHY MHHYTY NPH MAKCHMaNk-
HOi1 (H3NYECKOI Harpy3IKe

3) makcHManbHBIA 00heM BO3NYXA, KOTODPbIH MOMHO BEUIOXHYTH
nociac caMoro ]".I'Iyﬁ()KOI"O BIROXd

4) o0beM Bo3AyXa, OCTAKMHACA B JIETKHX NOCTIE CaMOro ImydoKo-
o BBIIOXA



10.

11.

12.

13.

14.

15,

Copepxande YIIIEKHCNOro ra3a B BEUILIXaeMOM  BO3OyXe

COCTABNACT IPHMEPHO

1) 15% 3 4%
2) 10% 4) 0,04%

ATtMmocepHBIH BO3TYX IPH BAOXE NOMAAAET B IEPBYIO OUEpelh B
1) Oponxu

2) Tpaxew

3) roprtaHm

4) HOCOTIOTKY

T'oprans ofpazosaHa

1) xpawamu

2) TIaNKHMH MBINITAMH

3) nonepevMHO-MOIOCATHIMH MEIDIIAMHE
4) KOCTHBIMH ITACTHHKAMH

Jlerouueie My3LIPEKH 3AN0HEHBI
1) cOeaHHUTEIBHON TKAHBIO

2) Bo3gyxoMm

3) MEeKKICTOYHOMN XHAKOCTLIO
4) numoii

JBIXaTCILHBIHA HCHTP HAXOOUTCA B

1) Mecte pasBeTRNeHHA TpaxeH Ha OpoHXH
2) [poJORTrOBATOM MO3TE

3) DpOMeKYTOMHOM MO3TE

4) kope BOIBIIMX NOMYIUAPHIK

ConepiaHie XHCNOPOAA B BEIIBIXAEMOM BO3ZIYXE COCTABNAET
1) menHee 5% 3) oxono 16%
2) oxono 11% 4) Gonee 20%

LeHTpel KAIWTA H YHXaHKW% HAXOARTCA B
1) COHHHOM MO3re

2) DpOOONrOBATOM MO3TE

3) 3amHeM Mo3re

4) cpezHeM MO3re

OCTaToUHBI OGBEM JIGTKHX COCTABIACT IIPHMEPHO
1) 5n ) 1n
2) 35n 4) 04n
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Boibepuie 1pH NpaBAIBHEIX 0TBETA.

16. B HocoBoii 110n0CTH BRRIXAEMBII BO3AYX

1) yBnaxHsaeTcs

2) corpesaercs

3) me:undnumpyetcs

4) HachHIAeTcad KHCIOPOAOM

5) HacHIAETCA OKHUCHIO Yrepoaa
6) oxnaxaaerca

17.  HN3HyTpd MeplATeNBHLIM MINTENHEM BBICTIAHE!

1) BepxHHE HOCOBBHIE PAKOBHHKI
2) HHMHHKE HOCOBHIE PAKOBHHBL
3) rnoTtka

4) ropTaHn

5) Tpaxes

6) NETKHE

18.  AbixaTensHeid uenTp

1} NEMHT B MPOMENYTOUHOM MO3TE

2) HaxXOZWTCs N0A KOHTPOIEM KOPbI GONbMX 10aymapHi

3) dwHKIIHOHATRHO pa3fiesieH Ha HEHTP B0Xa H 1IeHTP BbLI0Xa
4) obnagaeT cBOHCTROM ABTOMATHH

5) He 4yBCTBHUTENECH K NYMOPaJIBHOH perynalyH

6) NOJyYaeT CHTHAJE! OT IIPONPHOPELIENTOPOB

19. Babixacwmuli M BbIABIXAEMBIH BO3AYX 3aMETHO pauIHYASTCR MO

COJEPHKALHIO
1) azota 4) MHEPTHHIX ra3os
2) xucaopona 5} BOJSHBIX NapoOB
3) yraexkudcnoro raza 6) BomopoAa

20. OKM3HCHHYW €MKOCTh IETKHX COCTABMANT

1} ABIXATCHBHBIR BO3AYX

2) oCTaTOUHBIH BO3MYX NEFKHX

3) BOIOYX MEPTBOTC MPOCTPAHCTBA

4) pelcpeHBIA BO3IYX BAOXA

5) pesepRHBIA BO3AYX BBIIOXA

6) ofwan apIXaTeNnLHAA [OBEPXIOCTE ANbBeoN
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21. ¥cTaHOBHTE COOTBETCTBHE MEXKAY XAPAKTEPHCTHKOR JErKHX H €€
BhIpaKeHHEM B CM’,

XapaKkTepucTHKA NErKuX Obbem, cm’
1) ofwsemM criOKOHHOTC BrOXA A) 1500
2) ofbeM CNOKOAHOTC BRIOXA B) 1000
3) pelepruwIi 00beM BADXA B) 3500
4) peaepBueli 06beM BIIOXA
5) OCTAaTOMHBIH 00BEeM Merkux

Kaoun K 32JaHHAM

Nt ponpoca 1123|458 6 7 8 9 10
OTBET 201 4]3]3 2 73 3 4 1
Neponpoca |11 |12 |13 |14 | 15| 16 ]. 17 18 19 | 20
oTBeT 21203 24+3(1,23:2451234/(23,5|14.5
3anannue 21
1 2 _ _3 4 5
B B A A b

IMumeapenue. [InTareIbHble BelecTBA
H NHUIEBBIE MPOIYKTLL.
Crpoenne opranos MHINeBapeHus
H npouecc NHEINEBAPDEHAA H BCACHIBAHBN
B ]}a'.il-lb]x oTaeaax l'lllllleBa]JliTe.ﬂbHD['O Tpama;
pl)Jll: rmulenapm"em,nux KEJIEd,
HepBHO-ryMopanbHasi peryisiiHs NHIeBaApeHH

IIumeBsapeHHe BKIIOUET B cefd MeXaHHYecKylo nepepaloTKy MUWIM,
€¢ PACWEUIEHHE ¢ MOMOINEI NMHIUERAPUTEABHEIX (EPMEHTOB (EpeBapH-
BAHHE), BCACLIBAHHE MUTATENBHBIX BEMIECTE M BRIREAEHHE H3 OpraHHIMa
HeNepeBapeHHBIX OCTATKOB, Bee 3T npollecch! HAYT B MHINEBAPHTEIEHOM
TPAKTE.

BeniecTra, MOCTYNAKINEE B OPraHUIM ¢ NTHINCH, ARTAIOTCA HCTOYHH-
K4MH 3HEPTHH (3HepreTHdueckas GyHKIHA), a TAKKe MaTepHanoM JULE 1o-
CTPOSHUA KNETOK PavINYHBIX TEaHeH (mactuyeckan dyuxunsn). Hx mox-
HO pA3NENHTh HA HEOPraHHYeCKHe (BOAA W MHUHEPANBHBIE COIH) H
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opranuyeckue (6enKH, XHUPBI, YIIEBOAbI, HYKIEHHOBBIE KHCIIOTHI, BUTA-
MHHBI).

B nmiesapuTenbHOM TpaKkTe pa3iHYalOT POTOBYIO NOJOCTb, [JIOTKY,
NMIIEBOA, XETyJAOK, TOHKHH M TOJCTBIH KHIICYHHK, NPAMYIO KHILIKY.
B HavanbHBIN OTAEN TOHKOIO KHINEYHHKA — JBEHAMIATHIIEPCTHYIO KHII-
Ky — BIAJaloT NPOTOKHM ABYX KPYITHBIX MMHIIEBAPUTENBHBIX JKeENe3 — Iie-
YEHHU H TOMIKENYIOYHOH Kene3pl. B pOTOBYIO MOJOCTH OTKPBIBAIOTCA MPO-
TOKH TPEX Iap KPYIHBIX CIIOHHBIX Kejie3 (OKOJOYIIHOH, NOTbA3BIYHON U
MOAYETIOCTHON) U MHOXKECTBA MEJIKHX JXKejle3. B cTeHKax kenyaka M Ku-
IHEYHHUKA TAKOKE HUMEETCSd MHOXKECTBO MEJKHX IMHIIEBAPHUTEIILHBIX XKeJle3.
ITuieBapuTenbHBIE KETE3bl BBIACIAIOT CEKPETHl — IMHILEBAPUTEIbHbIC
cokH. B Hux comepxarcsi depMeHTH — OHONOTHYECKUE KATAIH3aTOPbI
6enxoBoi mpupoasl. [Tox BIUAHHEM NMHULIEBAPUTENBHBIX HEPMEHTOB H He-
KOTOPBIX JPYTHX COEAMHEHHH NMPOHCXOOMT PACIUEIUICHHE NHINHM, TO €CTh
CJI0’KHBIE OPIraHHYECKUE COCHHEHHS PACIIETUIIFOTCA 40 MPOCTHIX.

B poToBo#l nosnocTH uAET MexaHUuecKas nepepaboTka NHIMH: OHa Te-
pexeBbIBacTcs 3ybaMu. Y uenoseka 32 3yba. Ta yacte 3yba, koTOpas BbI-
CTYNaEeT Haj NOBEPXHOCTBIO YENIOCTH, Ha3bIBaeTCA KOpOoHKOH. OHa cocTo-
UT M3 ACHTHHA M TOKPBITA SMATBI0. OMajlk — OYEHb [UIOTHOE BELIECTBO,
OHa 3alHIIaeT 3y06 OoT moBpexacHHA. Ha s3plke HaXOAMTCI MHOXECTBO
BKYCOBBIX PELENTOPOB: Yy KOPHA A3bIKa — BOCIPHHHUMAIOIIUE TOPBKUH
BKYC, Ha KOHUYHKE SI3bIKa — PEIENTOPHI CIaJKOro, a mo 60kaM s3bika —
PeLenTophl KHCIIOTO U COJIEHOTO BKYCa,

B poroBo# nonoctu Beiaensercs cimona. Ha 98-99% ona coctout u3
BOJBI ¥ MHIIEBAPUTEIbHBIX (EepMEHTOB — aMuiIa3bl (pacIueIuiseT yrie-
BOJBI IO MalbTO3bI) H MajbTa3bl (paclieIuIseT MalnbTo3y 10 ABYX MoJe-
KyJl TTI0KO3blI). (PEpMEHTHI CIIOHBI AKTHBHEI TONBKO B IIETOYHOH cpele.
B cocTaB CIIOHBI BXOAAT TaKXK€ MYIIHH — CJIM3HCTOE BEIECTBO H JIU30-
oMM — OakTepHIMIHOE BelllecTBO. B cyTku Bhlmensercs ot 600 mn 1o
1500 Ma cmoHbl. B kenyaoke NpoJOIDKaeTcs paclllelUIEHHE IHILH.
B cTeHke ciM3HCTONH ODONOYKM XKEMyAKa eCTh KIETKH, KOTOpbIE BbLAE-
JSIIOT NUIEBAPUTENILHBIA (EPMEHT B HEAKTUBHOM (HOpMe — IENCHHOTEH.
OTH KJIETKH Ha3pIBaIOT INIaBHBIMHU. IIenCHHOreH NEepexXOoaAUT B AKTHBHYIO
($OpPMy — MENCHH — NOJ BIMAHHEM COJSMHOW KHMCIIOTHI, KOTOpas BbLie-
nseTcs oOKIaOYHBIMU KJIETKaMH Kelyaka. TpeTuil BHA KJIETOK — J0-
6aBOUYHBIE — BBIAENSAIOT CIM3UCTBIH CEKPET, KOTOPBIH 3allMINAET CTEHKH
KeyJKa OT JeHCTBUA Ha HUX mencuHa. [lencuH — 310 depmenTt, kOTO-
pBIi pacineniset 6enku no nentuaoB. KpoMe TOro, B XKelyI0o4HOM COKe
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€cTh ()epPMEHT, KOTOPBIN pacIlEIISET XUp MOJIOKa (JIMIasa); 3ToT dep-
MeHT 0cOOEHHO BaXKeH Y IPYAHBIX, JeTerd. DepMEHTHI eIy JOYHOTO COKa
HE BJIIMAIOT Ha yriaeBoAsl. Ho kakoe-TO BpeMsl pacClICIUIEHHE YTIEBOIOB
NPOAODKAETCA 10N AeHCTBHEM (EPMEHTOB CIIIOHBI, OCTABHIEHCS BHYTPH
NHIIEBOT0 KOMKa. (DEepMEHTHI XKeNyJOYHOTO COKa aKTHBHBI B KHCIIOH
cpene. O6veM Xxenyaka y B3poCiOro 4ejioBeka paBeH NPHMEPHO TPEM
JUTpam.

IMuima B xemyake HaxoAHUTCS B TeyeHHEe 3—4 4acoB, 3aTEM OHa IOp-
LHSAMH NIEPEXOJUT B TOHKHH KMIIEYHHK. B JBEHaALaTHIIEPCTHON KHMILIKE
Ha THILY ACHCTBYET MOKEIYIOUYHBI COK. OTO GeclBeTHas XHAKOCTh CO
cnabomenoynoi peakuued. OH CONEPXUT PEPMEHTHI, KOTOPBIE ACHCTBY-
I0T Ha pasHble BBl NUIM. Jlunmasel ACHCTBYIOT Ha 3MYJIBIMPOBAHHBIE
JKUPBI, PaCIUEIUIAs X 10 MHUPHBIX KUCIOT M INIMIEPHHA, aMHIIa3a H Mallb-
Ta3a — Ha YIJICBOABI, PAaCUICIUIAA HX A0 FIFOKO3bI, TPHIICHH U XMMOTpHII-
CHH — Ha MNENTHIB], pacIleIUIas UX J0 aMHHOKHUCIOT. OMYIbTHpOBaHHE
XKHUPOB (IpobJIeHHe MX Ha MeNbyaifline KaIUld, YTO YBEIHYHBACT [IOBEPX-
HOCTh B3aMMOJEHCTBHSA XHPOB C (EPMEHTAMH) JOCTUTacTCs 3a CYeT XKell-
YM, KOTOpas CHHTE3UpPYeTCs B rnedyeHH. JKeldb CKalIMBAaeTCA B JKETYHOM
Iy3bIpe, a 3aT€M [0 JKETYHOMY IPOTOKY TOCTYIaeT B ABEHALIATUNEPCT-
Hy!0 KHIIKy. JKeayp TalKe aKTHBHPYET JIMNA3bl M yCHIMBAacT MOTODHKY
KHILIEYHHKA.

B ciM3HUCTOH TOHKOrO KHIIEYHHKA €CTh MHOXXECTBO JKelle3, KOTOpbIE
BBIICIAIOT KHIICYHBIA coK. DEepMEHTHI 3TOr0 COKa JCHCTBYIOT Ha Pa3HbIe
BHJIbI TTHLIH.

Bcnen 3a nepeBapHBaHHEM MHUILK HaYHHAETCS ee BcachiBaHHe. OCHOB-
HO€ BCachiBaHHE NMPOHCXOAUT B TOHKOM KHIIEYHHKE, CIM3HCTas 060n04uka
KOTOpOro obpasyer BOPCHHKH. BHYTpH BOPCHHOK HaXOAATCS KPOBEHOC-
Hble ¥ TuMpaTHYeckue cocyasl. Ha 1 cM’ MOBEPXHOCTH CIM3HCTOM Haxo-
autes 10 2500 BOPCHHOK, YTO YBEIHYHBACET [TOBEPXHOCTh BCACBIBAHMSA 10
400-500 m>. AMMHOKHCIIOTBI, TJII0KO3a, BUTAMHHBI, MUHEPAJIbHBIE COJIM B
BHE BOAHBIX PaCTBOPOB BCAaChIBAIOTCS B KPOBb, a >KHPHBIC KHCIOTHI H
IJIMLIEpHH, 00pa30BaBILUECs IPH PaCLICIUICHHU XHUPOB, NIEPEXONAT B -
TEJIHAIbHBIE KICTKH BOPCHHOK. 31ech M3 HHX 00pa3yloTcsl CBOMCTBEHHBIE
YEeJIOBEYECKOMY OPraHH3My MOJIEKYJIbI XKHPa, KOTOPBIE NOCTYNAIOT CHaya-
na B 1My, a IOTOM yXe B KPOBb. B TOJICTOM KHIII€YHHKE IN1aBHBIM 00pa-
30M BcachiBaeTcs Boja. B 3Tom oraene B cMMOHO3€ C YENOBEKOM )XKHBET
OrpOMHOE KOJIMYECTBO OakTepHil. B KullleuHHKe 4Yel0BEKa HMEETCS MHK-
pobHas ¢iopa (Mukpodiopa) — 310 GakTepuu (KHIueYHas Manoyka, Ou-
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¢dunodbaxTepun, nakTobaKTEpUM), KOTOPEIE MOAABIAIOT Pa3BHTHE NATOrEH-
HBIX OaKTepHH, CMHTE3UPYIOT BUTAMMHEI (HApUMEp, KHLIEYHAS MaJOuYKa
CHHTE3HpYeT HeOOXOAMMEBIN 11 CBEPTHIBaHMsS KpOBH BuTaMuH K), cro-
CoOCTBYIOT nepeBapHBaHHIO NHIUH. [IpH KX y4acTHM paculemisercs Len-
7101033, KOTOpasi NPOXOAMT BeCh MHILIEBAPUTEIbHBIH TPaKT Oe3 H3MeHe-
nui. [Ipy mopasneHHn MHKpOGIOPHl aHTHOMOTHKAMHM MOXET Pa3BHTHCS
TAXKEJN0E COCTOsIHHE — AHCOaKTepHo3.

3HaYeHHE BCACBIBAHUA 3aKIIOYAeTCs B TOM, 4TO Onarogaps 3TOMy
NPOLECCY B OPraHU3M MOCTYIAIOT BCE HEOOXOJMMbIE OPraHUYeCKHe Bellle-
CTBa, MHHEPAJIbHbIE COJIM, BOA K BUTAMHHBI.

HepBHas pery.jsiuus nuineBapeHUs OCYUIECTBIsETCA pedeKTOPHO
BEreTaTUBHON HEepBHOH cHucremon. [lapacummatnuecknit otmen (Omyx-
JAKOIIHHA HEPB) aKTHBHPYET paboTy MUILEBAPHTEIIBHBIX JKENE3 H CTHMYIIH-
pYET MOTOPHKY >K€NyJOYHO-KHILIEYHOTO TPaKTa; CHMIATHYECKHH OTAelN,
Kak MpPaBHJIO, OKa3bIBAET NPOTHBOMOIOXHOE AeHcTBHe. BereraTuBHYIO
CHCTEMY KOHTPOJIUPYIOT LEHTPBI, KOTOpPBIE HaXxOMATCcAd B THIOTaNamyce H
xope Oonpuinx nonywapui. ['yMopanbHas perymiuus obecneyuBaercs 3a
CYeT FrOPMOHOB MHIIEBAPUTETBHOTO TPAKTA.

Bemukwnii pycckuii pusuonor WU.I1. [asnos pasnuyan 6e3yciioBHOped-
JIEKTOPHYI0 M YCIIOBHOPE(JICKTOPHYIO PEryJIALMIO IMpoliecca MHUILeBape-
HHA. OTAENEHHE CIIOHBI MOXKET MPOMCXOAUTH B OTBET Ha NOMaJaHUE IH-
IIH B POTOBYIO MOJIOCTb, B pe3yinbTare uero OyAayT BO30yxmaTbcs
PELICNTOPBI CIM3UCTOH, OT HHX HMIYJBCHI OyAYT HOCTYIIATh B LIEHTP CIIO-
HOOTJEJIEHHs B MPOAOJIrOBATOM MO3TY H 1O 3GQPEpeHTHBIM MyTIM — K
CIIIOHHBIM JKEJe3aM; 3T0 — Oe3ycnoBHOPE(IEKTOPHOE CIIOHOOTAENEHHE.
Ho OTACJICHUE CIKOHBI MOXET BO3HHKATL U B OTBET HA 3arax HJIH BHA
NHIIY; B 3TOM ciydae 6yayT Bo30yaaThCs peLenTOpPbl COOTBETCTBYIOLIHMX
aHaNM3aTOpOB, BO30yxaeHue OyneT MOCTYnaTrh B COOTBETCTBYIOLLYIO
30HY KOPbI OOJIBLIMX MOJNYIIApHid, a YK€ OTTyAa — B LEHTP CIIOHOOTIE-
JICHUS U K CJIIOHHBIM JKEJI€3aM; 3TO — YCIOBHOPE(IEKTOPHOE CIIFOHOOT-
JIETICHHE.

IIpu uM3ydeHUH MEXaHHU3MOB ceKpeunHu xenynodnoro coka H.IT. Ilas-
JIoB BbLIenWI 1Be ¢asbl. [lepByto a3y oH Ha3Ban ¢a3oil pedIeKTOpHOro
COKOOTHENEHHS, BTOPYI0 — KETy04HON HIM HEHPOryMOopanbHO# (a3oil.
B nepBoii ¢aze npoucxoauT BbIIENEHHE 3aNAIBHOIO (aNMETHTHOTO) XKEy-
JIOYHOTO COKa B OTBET Ha BHJ WJIM 3amax MHILK HIIH XK€ B OTBET HA IOMNa-
JIJaHHE IHIIMA B POTOBYIO MOJIOCTh (COOTBETCTBEHHO, YCIOBHO- M 6€3yCIIOB-
HopedeKTOpHOEe cokooTaeleHue). Bo BTopoH ¢ase muIEeBOH KOMOK
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HOMagaeT yXKe B XKETyIOK, H 3TO NPHUBOAMUT K pedieKTOpHOMY (TipH y4a-
CTHH OMy>XIarollero HepBa) BBIIEJICHHIO FOpMOHa ractpusa. ['actpun pe-
T'YJIHpYET MOTOPHKY NMHIIEBAPUTEIBHOTO TPAKTa U AKTMBHPYET CEKPELHIO
XKENyJOYHOIO COKa.

I'Hriena NMHTaHUA CBsA3aHA MPEXIE BCEro C Ka4eCTBOM IMHUILH H pe-
XHMoM muTaHusA. KadecTBO moTpebaseMOH MUINM U PEXHM INHTAHHUA B
3HAYMTENBHOM Mepe ONpPEAEHAT COCTOSHHE KENIyJOYHO-KHILIEYHOTo
TpakTa. [IuTaHue B OHU U T€ )K€ Yachl BBI3LIBAET OOHUIBHOE YCIOBHOPE(D-
JICKTOPHOE BBIACIICHHE MHIIEBAPUTENBHBIX COKOB, YTO JE€/TaeT YCBOCHHE
MHUTaTENbHBIX BemecTs Oonee 3¢ dekTHBHBIM. HanpoTHB, OTCYTCTBHE pe-
KHUMa NMUTAHHA MOXET MPUBECTH K MOBPEXKICHHIO CTEHOK XXETyAKa H KH-
eyHHKa (pepMeHTaMH (racTPHTHI, SI3BbI). YMEPEHHOCTh B IHILE TAKKe
[IPHBOJHT K HAaMIy4lIeMy yCBOeHMIO BeliecTB. I[lepeenanue xe cHHxaer
Ka4yeCcTBO IMHIIEBAPEHUS U MTPUBOAUT K NMOMAJAHUIO B TOJCTHIH KHIIEYHHK
HETEPEBAPEHHBIX OPraHUYECKHX COEAUHEHH, YTO BBI3BIBACT OypHOE pas3-
MHOXEHHE MUKPOGIIOPHI.

Cepbe3Hble TPOOIEMBI MOKET BBI3BATh MOTPEOICHUE HECBEKEH MHILH,
B KOTOPOH pa3BMIHCh O0OJE€3HETBOpHBIE MHKpoopraHusmbl. Haubonee
OMaCHBIMH M3 HHX SABIAIOTCA OAaKTEpPHH, BBI3BIBAIOIKE JHU3EHTEPHIO,
6ptowwHON TH(, Xonepy. BeinensieMble HMH TOKCHHBI CEPBE3HO OTPABJISIOT
OpraHM3M 4YeJIOBEKAa U MOTYT IIOCTaBHTh O] YIpo3y €ro JKH3Hb. IIpuMBI-
KaIOT K JKEJTyJOYHO-KHILECYHBIM U [JIHCTHBIE 3a00JicBaHUA, TOCKOJBKY sil-
1a [JIOCKMX M KpYIJIBIX YCpBEH IMONAagaroT B HAlll OPraHU3M TaKXe C IMH-
meil. Mepb! po@UIAKTHKH BCEX ITHUX 3a00JIeBaHUH IPOCTHI: MBIThE PYK, a
TaKxke oBolleH M GpykTOB, 60ppba ¢ MyXaMH; CBIPYIO BOAY Helb3s MUTh
HH{ B KOEM CJIy4ae, a MICO U pbrIda JOJDKHBI OBITH XOPOUIO NMPOKAPEHBI HIIH
HPOBapEHBHI.

3aganun

BnibepuTe 01MH NpaBUILHBIH OTBET.

1. HapyxxHas 0007104Ka IHIEBAPUTETBHOIO TPAKTa COCTOUT U3

1) anurenuanbHOM TKAHH

2) COeOMHMTENbHON TKaHH

3) rNagKUX MBI

4) TONEPEe4HO-MONIOCATHIX MBIILII

267



2. [TonepeuHo-nonocaTelie MEIMIEYHBIE BOJOKHA BXOIAT B COCTE

CTEHOK
1) mnumeBoxa 3) >KeMYHOro My3bIps
2) xemyaka 4) crnenod KHIIKH

3. o xoxy nuueBapuTenbHOro Tpakra pH cpempl

1) u3MeHseTCA OT LIEIOYHOM K KHCJIOH H CHOBA K IIEJIOYHOM
2) U3MEHAETCA OT KUCJIOH K IIEIOYHOH

3) Be3ne wenoyHas

4) Besgae kucias

4. CoOCTBEHHBIX THIIEBAPUTENBHBIX XKeJIe3 HET B

1) potoBoit nonoctu 3) xemynxe

2) numeBoae 4) TOHKOM KHMIICYHHUKE
5. V ManeHbKUX AeTel HeT

1) pesuos

2) KIBIKOB

3) ManbIX KOpEHHBIX 3y00OB
4) 6oJBIIMX KOPEHHBIX 3y00OB

6. Coaepaluiics B CIIIOHE JIU30LHUM

1) pacmennser 6enku 3) pacmienser >Kupsl

2) pacIUCIUIACT YIJIEBOABI 4) obe33apaXHUBaET MHILY
7. I'noTarenpHbIM HEHTp HaXOAUTCA B

1) xope 6onbmuX NOTyIApUH

2) OpPOMEXYTOYHOM MO3re

3) mpozonroBaTOM MO3re

4) 1meHHBIX CeTMEHTax COMHHOIO MO3ra

8. B mumeBone npogomkaeTcs nepeBapuBaHue
1) OenxoB
2) yrieBolIoB
3) xupoB
4) HYKIEHHOBBIX KHCIIOT
9. [lencunoreH BbIpabaThIBacTCs
1) ryIaBHBIMH KJIIETKaMH XXeTyaKa
2) O0OKIagOYHBIMHU KJICTKAMH XKENyIKa
3) 106aBOYHBIMH KJIETKaMH KEIyaKa
4) nomKenyIOoYHOH xKene30H
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10.

11.

12

13.

14.

15,

16.

17.

CrH3b, TOKpBIBAEOILAA CTEHKM HKETYIKa

1) uHakTHBHpPYET lepMEHTLI CIHHEI

2} pasMar4acT nHuLy

3) cmocefeTBYET NpeBpalleHNo TENCHHOTEHA B NIETICHA
4) upenATCTBYET caMONepeBapHBaHUI0 CTEHOK HKEMYIKa

ﬂJIIr‘IHa TOHKOTQ KHIIEYHHKA YETOBEKA COCTABIAET II]IJHGII}‘IBHTCIIBHO

1) 25-30cm 3) 45-5m

2) 1,5-2m 4y 10m

TPRIICHH H XHMOTPHIICHH PaciLElUIfoT

1) Oenknu 3} KHpH

2) yraeeoast 4) HYKIEHHOBBIE KHCIOTHI
CaMoe HHTEHCHBHOE BCACHIBAHHE [IEPEBAPEHHLIX  BELUECTB
NPCHCXOAHT B

1) poToBOit MONOCTH 3) TOHKOM KHMUICYHHKE

2) kenyaxe 4) TONCTOM KHIIEYHHKE

B numdy BcacsisarTes

1} aMMHOKHCIOTHI 3) mona

2) npocteie caxapa 4) KHpHbBIE KHCIIOTHI

B TOHKOM KHII€YHHKE NPOMCXCIHT

1) paciuenneHHe KIeTHaTKn

2) akTHBAIMA PepMEHTOB NoMKENYAOMHOH Wenessl
3) sorpaboTKa XeMuH

4) CHHTE3 BHTAMHHOE

BrLifepHuTe TPH NpaBUILHLIX OTBETA.

B HeH3zMeHHOM BHiC YCBaHEAKITCH

1} upocteie caxapa 4) nonHcaxapHAbI
2) coaM 5} BMTAMHHBI
3) OGenku 6) unuael

Conanan KHC0Ta B KENyKe

1) okaseteaeT DakTepHOCTATHHECKOE NEHCTBHE

2) NOBHIWAET AKTHBHOCTL KCIYAOMHEIX (JEPMEHTOB

3) pasmaryaer nuauly

4) pacwerser benku

5) aKTHBHPYET MOTOPHKY JKENY/KA

0) 33aUIMLIAET CTEHKH XelyIKa 0T CAMOTepeBapHBAHNS
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18.  Kenue
|} BbIpabaTHIBAETCA KETIHBIM [TY3LIPEM
2} COAEPHHUT IHTEPOKHHAZY
3} SMYNBrUPYET WHPHI
4) 4KTUBHPYET MOTOPHMKY KMLISUHHKA
5) pacuennget Oenky 10 OTAERLULIX AMHUIOKHCIOT
6) CcnocoOCTBYET BCACKIBANMID KHPOR

19. JIunasa pe BuipabaTeiBaeTcd B

1) potooii monocTH 4) momAKelIymodlOoH XKenele
2) numesoxe 5) neuenu
3) xkemyake 6) IBEHATUATHIIEPCTHO KHIKE

20. B TONCTOM KMINEYHUKE MPOHCXDIHT
1) nopuctelloyloe NUiEBapenue
2) paculenyieHHe KNETYATKH
3} HHakTHBAUMA QCPMCHTOB TOHKOI'O KHILCYHHKA
4) CHHTE3 BUTAMHHOB
5) BcacblBaHHE aMMHCOKWCIOT W NIPOCTBIX CAXapoB
6) NETOKCHKALKA ANCBHTBIX NPOAYKTOB MUILICBAPSHHA

21, ¥cTaHoBHTe COOTBETCTBHE MeXAYy OTHENOM NHUIEBAPHTEILHOH

CHCTeMBE H JepMEHTOM, KOTOPBIH 0HA BLIpabaThIBaET.

OTAT RHIMEBAPHTENLHON CHCTEMBI depMenT
1) poToBasa NONOCThL A) amunaza

2) Kenyook B) nencuroren

3) IneReHaaUATHNEPCTHAA KHLIKA B) wxemis

4) nomkenyno4dHan xeesa
5) necucHs
6) Towas KHIIKA

K14y K 3a1aHHSIM

Ne ponipoca 1 (23 ]4]|5 6 7 8 9 10
OTBET | | 1 2| 4 4 3 2 4
Nz ponipoca 11112113 |14 (15| 16 17 18 19 20
OTBET 3 1 304 |2 (1,25]1,23]1346(1,25(2.34
Japanne 21
1 2 3 4 5
A b A A B A
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Obmen BewlecTs.
IliacTHYECKHIE H DHEPreTHYECKHEA 00MER — JIBE CTOPOHBI
€IHHOr0 npounecca 0OMEHA BEIECTB.
BHTAMHHBI M HX 3HAYEHHE ATA OPraHH3IMA

O0MeH BellecTB 3aKI0YaeTca B NOCTYIUIEHHH B OPTaHH3M H3 BHeIl-
HEH cpelpl pa3HYHbIX BEWECTB, VCBOSHHWH H H3MEHEHHH 3THX BELUECTE H
B BBLIENIEHHH obpa3opaBuIKXcA NPOAYKTOB pacnaia. [IpH Beex 3Tx npo-
Heccax HaGMIAAeTCd MHOKECTBO XHMHYECKHX, MEXaHHYECKHX, TepMHHE-
CKMX M 3ICKTPHYECKHX ABIIEHHEH, HENPEPBIBHO NPOHCXOAMT [IpEBpallcHHE
IHEPTHH: GOTEHUMAIBHAN FHEPTHA CJIOKHBIX OPraHHYECKHX COeIHHEeHHH
TIPH HX PACLUCIUICHHH OCBOOOKIACTUA H NPEBPAINASTCs B TEIUIOBY10, MeE-
XAHHYECKYI0, JEKTPHUECKYH 3HeprHio. [IpenmyliecTBeHHO B OpraHHIMe
OCBODOMIAETCH TEIUIOBAaA W MEXAHHHYCCKAad IHEPrust. JICKIPHHCCKOH
AHEPTHH 0CBOOOMKIAETCH OUSHb MAJI0, HO 3Td IHEPrHd HMCCT BAXKHCHIDCS
3HAMEHHE A GYHKUHOHMPOBAHMA HEPBHOH H MBILIEYHOH cucTeM. 3a cuer
0CBODOKAAKNIEHCA IHEPTHH NOAIEPKHBAETCA ONPEJIENiEHHas NOCTOAHHAN
TeMIEpaTypa Teja ¥ TEMAOKPOBHBIX HHBOTHEIX U COBEPILAETCA BHEUIHANA
pabora. OcBofioxneHHe HEPruH HeOOXOOHMO Takxe AN NOANEPHAHUA
CTPYKTYP KICTOK M ANA CHHTE3a CJIQKHBIX OPraHNHMCCKHX COEIHHEHHH.
OO6MCH BCILICCTE M UPCBPAINEHHE 3HCPIHUM HCOTAC/IHMBL IpYT OT ADYTA.
ITpouecen 0bMena BelWECTB W 3HEPTHHM B KHUBOM OpraHU3ME MPOTEKAIOT
COTHACHO €MHOMY 33KOHY — 3aKOHY COXPaHEHMA MaTepHH H 3Hepriu. B
XHBOM OPrdHH3IME MATEPHA H JHEPTHA HC CO3AAKTCH H HC HCUE3AK0T, Npo-
HCXOAMT JIHIIL HX H3IMEHEHUE, MOrJIONIEHUE H BLIRCCHHE.

OOMCH BCIICCTB B OPraHH3ME COUTOMT M3 1IPOLCCCOB aCCHMILTALMH
(1oCTPOEHHA BELIECTB) M AUCCHMIUISUMH (pacnafa eelilecTs). B npouecce
ACCHMWTIAY UL (Wil RAGCMEYECK020 06Mena) 0Bpa3yloTea CIOXKHBIE OpTa-
HHUYECKHE BEUISCTBA, KOTOPBIE BXOIAT B COCTAB PA3THUHEIX CTPYKTYD Op-
rauuiMa. B rpolecce duccumuasyuu (uau suepzemuveckozo obMena)
MPOACKOJAT pacna,u CIHOEHBIX OpraHWvYeCKHX BCLIECTH, upcnpamcr{uc HX B
Bonee npocteie. llpw 3TOM BEIOENdeTcA »Hepruf, HeoOxomumas nmag
HOpMAnBHOH KU3HEAEATENIBHOCTH oprannsMa. OGMEH BELUECTB B Opra-
HHIME — 3TO €QMHBIH Mpouect; o6MeH OJHOTO BEUIECTRA CBAAH ¢ ofMe-
HOM JpYTHX BewecTs. Tak, Hanpumep, Oenku B npougcce 0OMeHa BELICCTB
MOTYT NPEBPALIATECA B KUPHL K YTIEBO/b], 8 XKUPbE --- B YTJ1EBOAL.
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Boou — Hanbonee pacnpocTpaneHHOE BELLECTBO B opranuime. Bapoc-
JIBEIA YENOBEK COCTOHT H3 BO/LI TpHOTMINTRILHO HA 65%, a yenoreyecKuii
3MOpHOH comepUT 0kono 90% Boael. B CyTKM opraHuIM YENOBEKA TEPAET
okono 2,0 2,5 1 Bogel. CTONMBKO e OH HOJYYaeT B CYMME C ITHThEM H IH-
weH. Bofa M pacTBOpeHHBIE B HEH MHHCPANBHBIE COMM BCACLIBAKYTCA 110
BCEMY XKENYNOYHO-KMIIETHOMY TPakTy, HO OONBINE BCETO Yeped BOPCHHKH
TOHKOTO KMINeYHUKa. (O6e3B0KHBAHAE OPTAHA3MA IPHBOAKT K ObICTPO# rH-
GemH, W 6e3 BOARI YEIOBEK MOKET JKHTE 40 5-6 apei, Torma kak Oe3 mium
OH MomeT obxoauTeca Gonee Mecaua. Boga — 310 Ta cpeas, B KOTOPOH B
OPraHH3ME MPOXOJAT BCE XHMHUECKME peaknuy. (OHa ABARETCS TPAHCIOPT-
HBIM CPENCTBOM N MEPEHOCHT PacTBOPHI BEIECTB (IL1asMa KPOBH, JHM(pa,
MEKKIEToUHAA WAAKeCTh). Boga HeoGXoxuMa UM MOEPaHHA NIOCTOAH-
HO#H TeMrepaTyphl Tena. OHA YIANAETCA M3 OPrAaHM3MA Yepe3 MOUKH (OKOIOo
1 1 B cyTkH), KOy (a0 0.8 1 B ¢yTKH), B BUAE napa depes jerkne (0,5 1B
CYTKH), ¢ KAJIOM.

Hafop MHHEpanbHBIX CcoONel, HEOOXOXMMBIX OPraHH3MY YEeNOBEKa,
o4eHb pasHoobpaseH. B cyTKH Mbl TOIDKHBL 1HOMYHATE C [MILEA H MTUTHEM
He MeHee 5—8 © HATpHA, CTONBKO Ke XJIopa, 3—5 T kanui, 1o 1 r kansnwma 1
docdopa, okono 0,5 r Maruua. TlepedHCnIeHHBIE BEHMIECTBA HA3KIBAIOT
MAKPOIREMEHMAMN, TIOCKOIBKY HX KOTHYECTBO B OPIraHHIME HCUHCIAETCH
JECATKAMH M COTHAMHM IrpaMMoB. (DYHKUMHM MaKpo3JICMEHTOB BECEMa MHO-
TOUHCNEHHsl. Tak, MOHEI HATPHA, KATHA H XJiopa ABIAKOTCA OCHOBHBIMH
HOHAMH MEKKNETOMHOH Cpeisl H IHTOINA3MBL, a QocaTEl KanbLua H
MarHug BXOIAT B cocTaB Kocred. Kanuf, HaTpuil, kaneimif M XJop HeoO-
XOOUMBI A/ HOPMANLHOH paOTH HEPBHOH H MEBIILISYHOH CHCTEM, Kallb-
UMA ABNACTCH OAHAM H3 (QaKTOpoB cBepThIBaHUA KpoBH, Gocdop BXOAMT B
COCTAaB HYKJIEHHOBBIX KHCNOT W T. 1. Kpome MaKpOINeMeHTOR HaM Weobh-
XOIHMBl MUKpO3AEMeHmel — BCUIECTHA, CYTOMHAs noTpefHOCTE B KOTO-
PEIX HMCYHCIASTCA MUWUIMTPAMMaMH, HO B HMX OTCYTCTEHE HOPMAUILHAA
KUIHEACATENRHOCT OPTAHH3MA HeBO3MOXHa. K MHkpoInemenTtam oTHO-
CAT KENe30, MeAb, Hol, IHHK, GTOp H pA] APYTHX 31EMEHTOB (BLErO OKD-
no 30). Bce oHH BXOAAT B COCTaR (PEPMEHTOB M TPAHCHOPTHHIX OENKOB
(Hanpumep, remMornoOHHA) AHGO ABJNAIOTCE CTPYKTYPHBIMH COCTABAAIO-
UMMM MOJSICKYd HeDelkoRO# NpHpoAb! (HanpHMep, Hol — MONEKYA TH-
poKcuHa, (rop — 3Mamm 3ybor).

Opranvuyeckne BenIeCTEa, HEOOXOAMMBIE OPraHU3MYy, AENATCH HA 3a-
MEHHMBbIE (KNETKH MOTYT CHHTE3MPOBATH MX CAMOCTOATENBHO) H HE3aMe-
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HHMBIE (MX MOXKHO MOIYYHTh TONBKO ¢ mueit). Hanuyue B mumie He3ame-
HUMBIX OPraHHYECKMX COEJHHEHWH SBNAeTCA OOSI3aTENBHBIM YCIOBHEM
HOPMAaJIBHOTO TEYECHHS IUTACTHYECKOro OOMEHA.

BeJIKH MOCTYNAlOT B OpPraHU3M C ITHIIEH, B IMILEBAPUTEIFHOM KaHAaIe
HoJ Bo3fieHcTBHEM ()EPMEHTOB PacIEIUIAIOTCA 10 aMHHOKHCIIOT, KOTOPBIE
B TOHKOM KHIIEYHHKE BCACBIBAIOTCS B KPOBb. 3aT€M B KIETKAaX M3 aMHHO-
KHCIIOT CHHTE3UPYIOTCA COOCTBEHHbIE O€NKH, CBOHCTBEHHBIE JAHHOMY Op-
ranu3My. OJHaKO 4acTh aMHHOKHCJIOT IIOJBEPraeTcA pacnany, IPU 3TOM
BbLIENAETCA SHeprus (mpu pacnaae | r 6enka Beuenserca 4,1 kkai, HIH
17,6 xJhx 3Heprun). KoHeyHsle npoayKTHI pacnajga 6eJKoB — BOJa, yrie-
KHCIIBIH ra3, aMMHaK, MOUYE€BHHA ¥ HEKOTOpBIE ApyrHe. AMMHaK (B BHAE
cynb(aTa aMMOHMS) H MOYEBHHA BBIBOAATCSA M3 OpTraHH3Ma 4yepes Mode-
BBIICIHTENBHYIO cHCTEMy. Ecnu QyHKIMH MOYeK HapyleHBl, TO 3TH a30-
THCTHIE BelleCTBa OyAyT HaKallIMBAaThCAd B KPOBH M OTPABJIATh OPTraHU3M.
benkn B opraHu3Me He OTKJIaJbIBAalOTCA, «OEIKOBBIX JCHO» B OPraHU3ME
HeT. Y B3pOCIBIX JII0ACH CHHTE3 U pacnaj 6e1KOB ypaBHOBELIEHB], a B 1€T-
CKOM BO3pacTe npeobyiajaeT CHHTE3. v

@yHkuun OEenKOB B OpraHH3ME pa3HOOOpa3HBl: IUIACTHYECKas
(B coctaBe kieTok npumepuo 50% OenkoB), perynartopHas (MHOTHE rop-
MOHBI — Oeinkn), pepMenTaTBHAas (PepMEHTB — 3TO OHONOrHYECKHE Ka-
TaJH3aTOpbl OENIKOBOH IPHPOABI, OHH 3HAYHTENIPHO YBEIHYHBAIOT CKO-
pPOCTb OHOXMMHYECKHX peakuuii), sHepreruyeckas (OeJIKH MpeACTaBILAIOT
co00H PHepreTHUYECKHIi pesepB B OpraHU3Me, KOTOPHIH HCIONB3YETCs NPH
HEXBATKE YIJIEBOJOB M >XMPOB), TpaHCHOpPTHas (Hampumep, OOk remo-
rJIOOMH TPaHCIIOPTHPYET KHUCHOPOX), COKpaTHTeNbHas (O€nkH akTHH H
MHO3HH B MBIIICYHOH TKaHH).

benkyn ABIAIOTCA MONUMEPaMH, COCTOAILMMH B OCHOBHOM H3 20 pas-
HBIX MOHOMEPOB — aMMHOKHUCJIOT. AMHHOKHCIOTBI IIOApa3Ie/lOTCA Ha
3aMEHHMBIE H He3aMeHHMble. K 3aMEHWMBIM OTHOCATCS IJIMIIMH, CEPHH H
ap. Oanako 10 (y HOBOpOX/IEeHHBIX — 12) aMMHOKHCIIOT B HallIUX KJIETKax
HE CHHTE3HPYIOTCA M 00s3aTeNbHO MO/DKHBI NPUCYTCTBOBaTh B IHIIE.
YacTe H3 HHX BCTPEYAETCsA MPAKTHYECKH B JIIOOBIX Oeskax, HO 4acTh —
BecbMa neduunTHa. Hanbonee yacto B nuineBbIx Oeikax oOHapyKXUBaeTCs
HEJO0CTaTOK JIH3HHA, TpunTodaHa 1 METHOHHHA. TeM He MEHee HEKOTOpbIe
IHIIEBBIE OEJIKH B JOCTATOYHOM KOJIHYECTBE COAEPHKAT Bce HEOOXOAUMBLE
4EIOBEKY aMMHOKHCIOTHL. Takue OeNnkH, NMpEACTAaBIAIOIIME HaHOONBIIYIO
[HIIEBYI0 LIEHHOCTb, ABJIAIOTCA OEIKaMH XHBOTHOTO IPOHCXOXICHHSA —
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MOJIOYHEIMH, SHYHBIMH, MACHBIMH, PBIOHBIMH. Benku pacTutenbHOro mpo-
HCXOXICHHA COIEPIKAT CYIIECTBEHHO MEHbILE HE3aMEHUMBIX aMHHOKHC-
JOT. JTO OTHOCHUTCA mIpexae Bcero k Oenkam 3nakoB. benku 6060BbIX
(0COOEHHO COH) M OPEXOB 3aHMMAIOT NIPOMEXYTOYHOE TTOJIOKEHHE MEKITY
KHUBOTHBIMH 6eKaMu ¥ OelKaMH 371aK0oB. MHHMMAJIGHYIO ITHIIEBYIO LIEH-
HOCTB IIPEACTABIAIOT OEJIKH, KOTOpBIE collepXKaTcs B rpubdax.

Iloacuntano, yTO 3a CYTKM B HalleM Tene pacrnagaercs okono 400 r
6enkoB. IIpu 3TOM IBE TpeTH 06PA30BABIIMXCA aMHHOKHCIIOT HE BBIBOIHUT-
C M3 OpraHM3Ma, a HCIOJb3yeTcsi BHOBb. OCTasbHBIE aMHHOKHCIIOTHI,
OKMCIISISICH, 00pa3yloT BOAY, YIJIEKUCIIBIH ra3 U aMMHuak. B kieTkax neueHu
aMMHaK MpeBpaniaeTcs B MOYEBUHY, BBIBOJUMYIO B coctaBe MOouH. CyTou-
Has noTpeGHOCTH YenoBeka B Oenkax cocrasnsger npumepHo 100-118 r, u3
HHX HE MEHEE MOJIOBUHBI — XXHBOTHOTO IIPOHCXOXKACHHS.

YrieBoabl SABJIAKOTCS IJIaBHBIM HUCTOYHHKOM 3HEPrUH B OpraHU3Me.
I'moko3a ocobeHHO Heobxonuma Ui HopMaibHOH paboTser Mo3sra. Conep-
JKaHHE TJIIOKO3bl B KpPOBM IIOJICPKHBAECTCS Ha IOCTOSHHOM YpPOBHE
(0,12%). CHuxeHue ee conepxanus B mia3Me kpoBH 10 0,05% mpuBoaut
K OBICTpO#t moTepe co3HaHMs, CyroporaM U rudenu 4dejoBeka. B opranusm
YTJEBOBI NONAJAal0T B BUAE IOJMCAaXapHIOB (IIpeXie BCEro Kpaxmana),
JHcaxapuaoB (caxapo3sl) HIIH MOHOCaxXapUIoB. BcackiBarOTCs OHH B BHIIE
MOHOCAXapHI0B B BOPCHHKH TOHKOTO KHIIEYHHKA U Jajiee MONafaloT B
KpoBb. IIpH OONBIIOM KONHYECTBE YTJIEBOJOB B MHINE HX H3OBITOK
NpeBpaIlacTCs B MEYEHH M MBIMLAX B IJIHKOTEH, OTKJIAABIBAACH IO
3anac. Bcero B opraHusme 4yejoBeka MOXET OTkiaabiBaTees 10 400 r riam-
koreHa. Pacmeryienue 1 r rH0KO3bl A0 YTJIEKHCIOrO ra3a M BOJBI
compoBoXaaeTcs BuiaesneHueM 17,6 k/x. Mcxons U3 cpeaHux 3Heprosa-
TpaT, B3pOCIOMY 4eJOBeKy HeoOxomumo monydats ¢ mumei 400-500 r
TJIFOKO3BI B CYTKH. [TOMHMO 3HepreTHUecKo# yriieBOb! BHITIOJIHAIOT TaKKe
M1aCTHYECKYI0 (DYHKILHIO, BXOJS, HAIpHUMEp, B COCTaB HYKJIEMHOBBIX
KHCJIOT.

3HaueHHe XKHPOB IS OpraHu3Ma 3aKIIoYaeTcss B TOM, YTO OHH SB-
JAIOTCS OOHUM M3 Ba)KHEHIIMX MCTOYHMKOB 3Hepruu (mpu pacmage 1 r
xHpa Beiaensercsa 9,3 kkan, umu 38,9 x/xx sHeprun). Kpome Toro, s upst
BBINTOJIHAIOT B OPTaHU3ME 3aIUTHYI0, aMOPTH3ALIHOHHYIO, INIACTHYECKYIO
GYHKIMH, ABIAIOTCA UCTOYHUKOM BOJBI, TAK KaK IIPH OKHCIICHHH KHpa
obpa3yeTcs MHOTO BOAbI (KOHEYHBIE IPOAYKTHI pacnana »upos — CO; u
H,0). 3HauuTenpHas 4acTh JHEPreTHYECKUX MOTPeOHOCTEH meueHH,
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MBI, TTOYeK (HO He MO03ra) IMOKPHIBAETCS 3@ CUET OKHUCIICHHS >KHPOB.
B oprann3m 4enoseka )XHpPHI MOCTYNAIOT KaK C )XHBOTHOM, TaK M C PacTH-
TeabpHOM numei. Paciagascy noa neiictBueM ¢epMEHTOB Ha TIHLEPHH H
JHPHBIE KHCJIOTBI, XHPBI YX€ B KJIETKaX KHIIEYHOrO SIIHUTENHS BHOBb
BOCCTaHaBIIMBAIOT CBOIO CTPYKTYPY H 3aT€M IEPEHOCATCH B JIHMbaTHye-
ckue cocyabl. He3aaMeHUMBIM KOMITOHEHTOM JKHPOB SBJISIOTCH >XHPHBIE
KHCIIOTHI, coaepkamue HeHacoiieHHsle C=C cBsa3u (mo 2 u 6onee; au-
HOJIEBas KUCJIOTA, apaXWAOHOBasg KUCJIOTa H Ap.). DTH COCAUHEHHS NpPH-
CYTCTBYIOT B XXMPaX PaCTHUTEIBHOTO NPOUCXOXKACHUA U HEOOXOIMMBI IS
MOCTPOCHUS KJIETOYHBIX MEMOpaH, ompelenss UX TeKy4ecThb, IPOHHUIIAE-
MOCTb, aKTUBHOCTh BCTPOEHHBIX B MeMOpaHbl pepmeHToB M Ap. [loTped-
HOCTb B XHpax cocTasiseT B cpeanem 80—100 r B cyTku (M3 HHUX HE Me-
Hee TPeTH [OMKHB OBITh  pacTUTENbHBIMHM). HM36bITOK  XuHpa
OTKJIaABIBAETCA B ITOAKOXKHOM XKHPOBOH KJleTYaTKe, IpHYEM MOTYT 0bpa-
30BBIBATHCS JKUPOBHIE JIEN0, MOKPHIBAOIIKE 3aTPAThl SHEPTHH B TCUEHHUE
MHOTHX CYTOK.

OOMeH BelecTB HEBO3MOXeH 0e3 y4acTHsi BHTaMHHOB. BuTamm-
HBbl — OpraHHYecKHe BELIECTBA, )KU3HEHHO HEOOXOAMMBIEC Ul CYLIECT-
BOBaHMS OpPraHH3Ma uejioBeKa. BUTaMHHBI UM cOBceM He BrlpabaThiBa-
I0TCS B YEJIOBEYECKOM OpraHHU3Me, WM BHpabaThIBAIOTCA B HEAOCTaTO4-
HBIX KOJMYecTBaX. TaK Kak 4alle BCEro BHTAMHHBI SBIAIOTCS
HeOeMKOBOH YacThi0 MOJICKYN (hepMeHTOB (KOodepMeHTaMH) H ompene-
JIAIOT UHTEHCHBHOCTH MHOXXECTBA (PM3HOJIOTHYECKUX MPOIIECCOB B Opra-
HH3ME 4YelOoBeKa, TO HEOOXOJUMO MX MOCTOSHHOE MOCTYIUIEHHE B Opra-
HU3M. MCKII0O4eHHs 10 HEKOTOPO# CTENEHH COCTaBJLAIOT BUTaMUHBI B ) 1
A, crmocobHple B HEOOJBIIMX KOJNWYECTBAX HAKaILIMBAaThCS B IECYEHH.
Kpome Toro, Hexotopsie BuTamuusl (B), B,, K, E) cunresupyrorcs 6ak-
TEPUSAMH, OOHUTAIOIIUMH B TOJICTOM KHIIEYHHKE, OTKYAAa U BCACHIBAIOTCA
B KpoBb uenoBeka. [Ipn HegocTaTke BUTaMHHOB B IHILE WM 3ab0seBa-
HHUAX KEIYJOYHO-KUIIEYHOTO TPakKTa MOCTYIUIEHHE BHTAMHHOB B KPOBBb
YMEHBIIAETCS M BO3HHMKAIOT 3a0oneBaHMi, MMEoIIMe olllee Ha3BaHHE
TUIIOBUTaMHUHO30B. [IpM MOJIHOM OTCYTCTBHH KaKoro-iMb6o BHUTaMHHA
BO3HHKaeT boliee TAXeEnoe pacCTPOHCTBO, MOIYYHBIICE HA3BaHUE aBHTa-
MHHO3a. BUTaMHHEI NoApa3nensoTcs Ha BOJOPAaCTBOPUMEIE H XKHpoOpac-
TBOpUMBIE. BomopacTBOpHMEBIE BUTAMHHBI YCBaHBAIOTCS B BOJHOM pac-
TBOpE, a NpPH HMX H30BLITKE B OpraHU3Me JIErKO BBIBOJATCH C MOYOH.
JKupopacTBOoprMble BUTAMHHEI YCBAaHBAIOTCA BMECTE C )KHPAMH, I03TOMY
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HAPYIIECHHE NEPEBAPUBAHNA H BCACKIBAHHA JKHDOB COTIPOBMKIACTCH He-
XBaTKOA paaa sutamuHoB (A, D, K). 3naunurtensHoe yBeaHYeHHe coOep-
’KaHWUA JKUPOPACTBOPHMBIX BHTaMHHOB B MHIIE MOMKET BLI3BAThH Al Ha-
pywmesni 06MeHa BEIIECTR, TAK KAK 3TH BUTAMHHBI [UIOXO BHBOJATCA W3
oprauiima. B HacTosmee Bpemsa HAaCUMTRIBAETCH HE MCHEE JABYX JECAT-
KOB BEIIECTB, OTHOCAILIMXCS K BHTAMMHAM.

Cpenennsa 0 noTpeOHOCTH B OCHOBHBIX BHTaMHHAaX, COJEDKAHMH B
OHLLE, @ TAIOKE O NPOABJCHHAX ABHTAMHHO3O0B NIPHBEACHB! B TabnHIE.

OcHOBHEBIE BHTAMHHE!

B CyTounas IponBieHnA
HTAMHH Herounnk
00TpefHOCTD ABHTAMHHO30B
BOJIOPACTBOPHMBIE BUTAMIHEL
C— 50-100 Mmr |Knwxea, mmnos- | luera — wapymenwe obpa-
ackopbu- HHMK,  LHTDYCO- |30BaHHME  COCOMHHTENLHBIX
HOBaf BBIS, YEPHAR | TRAHSH: KPOBOTGUHBOCTh
KHCIIOTa CMOPOﬂHHa, yec- [ CIH3HCTEIX. H OeCEH, MOM-
HOK, TI¥K KOCTE COCYAOQH, BBRIITAICHHE
3yD0B, PaclyXaHHe CyCTaBOB,
BBINAJCHHUE BOJIOC, MEHUEY-
nrle GoaM, TOHWXKEHHE CO-
IPOTHBIAEMOCTH  OpraHuzMa
K HHpeKUHOHHBIM 3a60NeBa-
HHAM
B, — 2-3 Mr 3epHa WlakoBRIX, | [lomiuerpaT (Bepu-Oepu) —
THAMHH 6o0oBEIC, TpCl-|HAPYIICHHC NPOBCACHHA HM-
KM€ OpEexH, AMY-|NyALCOB M0 HEPBHEIM BOJIOK-
HBI KeNTOK, Ti¢- | HaM: MEIIEe%HRe CYIOPOTH,
9€Hb atpodpHs MBI, TAPATHYHA
KOHEUHOCTEH
B, — 2 Mr BoboBrie, rped-|3agepikka pocTa, HapylIeHHE
pubodua- HEBAR KPYMNa, MO- |3PEHHA, BOCIAISHHE CIH3IH-
BHH JIOKO, AMUHEIH | CTOH pOTOBOH [OTOCTH
Oemok, MACO, ne-
YEHb
B; - 15-25mr | Xne6  rpyboro|Ilennarpa (om uman. «ep-
HHKOTH- rnomoaa,  0obo-|waean xoxcar), doTogepMa-
HoBas BHE, KapTodes, | THTH
KHCIIOTa MACO, IEYeHL
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TIpodanxcenue mata.

BOIOPACTBOPHUMBIE BUTAMUHHBI

B, — 5-10 Mr Betpeuaetcs  Bo | HapylueHHe HepBHO-MEBIIIeY-
MaHTOTE-~ BCEX MMHLIEBEIX | HOW KOOPIHHALMH, YTOM-
1oBas npoaykTax NAEMOCTb,  BRIDCTh,  COH-
KHCIOTa JHBOCTE, ANTaTHA, MEIILUEYHBIC
CYAOpOTH

Bs — 1,5-3 mr | Xne6, ropox, | Hespomormyeckue Hapyme-
IIHPAIOK- APOMIMCH, KAPTO-|HHA: MACHPeccHd, paidgpaka-
CHH tenb, mMAco, pH-| TENBHOCTE. JlepMaTHTH. AHe-

Oa, apuHplH Ken- | Mua

TOK, MOJIOKO
B, — 2-3 mr Monoxo, TBOPOT, | 3N0KaUECTBEHHOS MATOKPO-
1THAHO- AAIA, neyYeHb, | BUE, HAPYIHEHHE POCTA HEPB-
xoOona- noukn;  eHpabda- | HOH TkaHu
MHH THIBASTCA KM~

MEYHOH MHKpPO-

$nopoit
By — 0,2 mr 3enednie OBOINM, | AHemMHA, oco0eHHO BRipa-
tboaresas neyeHs, peifa JKeHHad Y KCHIIHH BO BpeMs
KHCIOTa OepeMesnoCTH
H— 0,1-0,2 mr | Ipoxoxu, ne- | JlepMaTHTBI, MBILEYHbIE DO-
BuoTHH YeHb, MOYKHM, | 1M, BANOCTH, COHAMBOCT,

SHYHBIH HENTOK, | TOIMHOTA, [I0TEPA alleTHTA

foboBere, opexu,

BLIACIAETCA KH-

MEYHOH  MHEDO-

tnopoi

KHPOPACTBOPHUMBIE BUTAMWHEL

A— 1-3 mr Kpacnookpawen- | KypiHas clenoTta: pa3BHea-
PeTHROJ HbIC OBOIIH H | ETCA CYXOCTH POrQBHLEI TNa-

pPYKTBI MOD- | 3a M JereHepauHs CIH3HCTBIX

KOBb, TIOMHIODEL,
nepenl, TRIKBA, Pi-
6una, abpuKoCHl,
CMOPOJIUHA; CIIM-
BOYHOE  MAagIo,
AHYHBIH KEATOK,
neyenk,  pea0Hi
¥WHP, MOIOUHBIC

NPOAYKTHL

0o60n04EK, B PC3YALTATC
YXYyAWAacTed ajantalia rna-
3a k Temuore. [Topamxenna
KCOKH M JIBIXaTeNbHBIX MyTEH
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Crowvanue mahia.

WHAPOPACTBOPUMbIE BATAMHWHBI

D - 0,002- Pribuit sknp, | Hapyurenwe oOpaloBaHHA
Kanbl{- 0,005 mr AMUHBIH KEMTOK, | KOCTHOH TEAHH M3-33 HEI0C-
thepon ncucHs, o00pasy- TarTkd B KOCTAX Kaneukid. ¥

ETCA B KOXKE nnnine‘reﬁ — PAXHT. 3aMCAJACHHE

ACHCTBHEM YABT-|pocTa, AehOpMAUHT KOCTEl,

patuoseTa 'Y BApOCIBIX — OCTEDNOPO3:
iﬁomi B KOCTAX, CTIOHTAHHLIC
: ICPENOMB], KAPHCC

E— 10-15 M |3encHpie OBOIUH, | AHEMHA  H3-32  CHHWKEHHA
TOXOdE- PACTHTENRHOS lypcna »putpountos M Hapy-
pon MAcno,  AHYHEIA | WeHns nepHbdepHiecKoro

HENTOK, NeueHs; | kporoobpanteHus,  Meineu-
BBLIEACTCA  KM-; Had cnaboctb. becmaoane
INEIHOH MHKpO- |

— (iopoit :
K— 0,203 Mr | Tomarm, kapTo-,3amMeineHHe  CREPTHIBAHHA
dunnoxu- thens,  WIIHAHAT, : KpPOBH: KPOBOTO4YHBOCTD,
HOH KamycTa; CHHTE- ! IOMKOCTE COCYNOB

IHNPYETCH KH-

IeUHOH  MHKpO-

Propoit '

BrTaMHUHE! He BCErHa XOPOLIO COXPAHAKITCA B MHIUEBBIX MPOAYKTAX.
HanpuMep, BUTaMHH A paspyliaeTcs OpH LNUTeIBHOM XPAHEHHH B BBICH]-
XaHHH MOPKOBH. Kpome Toro, cneayer yuHThIBATE, YTO SONBIUHHCTBO BO-
JOPACTBOPHMEIX BHTAMMHOB pa3pylwiaioTcs NMpH HarpeBaHuu: oxono 60%
BHTAMHHOB M3 rpyninsl B, okono 50% sutamuna C. ITesToMy ang coxpa-
HEHHA BUTAMHHOB OBOWMH CIIEAYET YHCTHTL M PE3aTh HEMOCPEACTBEHHO
neped NPHIOTOBNEHHEM, BAPHTL HX HAA0 HEACArO W B 3aKPRITOH KACTPHO-
ne. QueHb BAKHO 4acTe YNOTpeOnATh B MHULY CANATHL M3 ChIPBIX OBOLICH:
KanycTel, MOPKOBH H T. . COXPaHATE HA 3HMY AU0/bI JIYYLIC B TPOTEPTOM
€ CaxapoM BHIIE, TAK B HHUX COXpaHAeTcH HONEIIE BHTAMHHOB.

Taxum o0OpazoM, acTHUECKHt M 3HepreTHUecKHi 0OMEHEBI BIAHMOCRI-
3aHel. B npouecce obmeHa BelliecTB HenpephlBHO 0Opasyetrcs FHEPrHA, Ko-
TOPas TAKKE HETIPEPRIBHO PACXOOyeTed Ha copepineuue paboTwl, ua obec-
nedeHHe HEPBHOI NedTelILHOCTH, Ha CHHTE3 BellecTB. MCTOUYHHK 3HEpruu
U1 4ETOREKA — 3TO TIHTATENLHEIE BENIECTBA, MO3TOMY BAWHO, YTODBI B
NHlLe OLUTH BCC HCOOXOMUMBIE ANA HOPMATLHOIO OOMEHA BELKECTB OPTaHH-
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4YeCKHEe W HeopraHuMyeckue coeauHeHus. OOpasyromuecs KOHEYHBIE IIPO-
OyKTbl 0OMEHAa JOJDKHBI BBIBOAMTBCA M3 OpraHM3Ma depe3 JIeTKHe, KHIled-
HMK, KOXYy M ITOYKH. [ J1aBHast posib B BBIBEIEHHH U3 OpraHU3Ma MPOIYKTOB
pacnazna NMPUHAIJIEXKHT MOYKaM, YEPE3 KOTOPhIE YNAISAIOTCS MOYEBHHA, MO-
4eBast KMCJI0Ta, COTH aMMOHMS, BBIBOJUTCS U30BITOK BOJBI, COJICH.

HopMmanbHsIi 0OMeH BelecTB — OCHOBa 310poBbs. Hapymenus o06-
MeHa NpPHUBOJAT K TAXelbIM 3aboneBaHHsAM (quaber, nojarpa, OXHpEeHHE
uiH, HaoOopoT, MoTeps Beca U T. A.). YacTo HapylieHHs: oOMeHa BEILECTB
CBA3aHBI C HEIOCTATOYHBIM NHTaHMeM. HemocTaToyHOe NMHUTaHHE BENET K
HEJONOIYYEHHIO YeIOBEKOM 3Hepruu. B pesynsraTe opranusM olpaimaer-
Cs K PE3CpBHBIM 3amacaM CHaJaja ITMKOTeHa, a NoToM xHpoB. IIpu npo-
JOJDKAIOIEMCS] TOJIOAaHHH MOXET HayaThCs pa3pyILIeHHE MBI H MHOTHX
BHYTPEHHHUX opraHoB. O/HaKo muia J0/DKHAa obecredrBaTh 4eloBeKa He
TOJIBKO 3HEPrHed, HO U MaTepHaIoM Ul IlacTH4eckoro odmeHa. Henoc-
TaTOK HE3aMEHHMMBIX aMHHOKHCIIOT BEJIET K TaK Ha3bIBaEMOMY OEJIKOBOMY
TOJIONAHHMIO, IPH KOTOPOM CHIKAETCS CKOPOCTh POCTa OpraHH3Ma, Hapy-
IIaeTCsA pa3sBUTHE MHOTHX ero cucreM. HeaocTaTok He3aMEHHMBIX >KHp-
HBIX KHCJIOT OTpa)kaeTcs MpPEeXAe BCETO Ha COCTOSHUU T€X OPraHoB, B KO-
TOPBIX MAYT TMpPOLIECCHl AKTHBHOTO KJIETOYHOTO JejeHHs (KOXa,
CIIM3UCTHIE, KDOBETBOPHBIE TKAHH H AP.).

3axaHus

BoiGepHTe 0AMH NPaBHILHBIA OTBET.

1. Macca Teiia 4enoBeka COCTOUT U3 BOJBI HA
1) 65% 3) 25%
2) 45% 9 5%
2. OpraHusMy B 60Jb1I1EM KOIHYECTBE TpeOyeTcs HOH
1) Fe* 3) Na'
2) T 4) 7n**
3. IIpu nomHOM okucieHHH OeNKH pacnaganTcs 10
1) COZ H H20 3) COz, H20 H NH3
2) CO;uNH; 4) H,O u NH;
4. H3nHIIKY yrIeBO#OB HAKAIUIMBAIOTCS B BUAE IJIMKOTeHa B
1) xoctax 3) ceneseHke
2) mne4yeHH 4) nomKeNnyNoYHOH Kenese
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10.

11.

12.

13

280

CyTouHas noTpeGHoCcTh Yenoseka B HENKax cocTaB/IAeT OKOJIO0

1) 30-50r 3) 130-150 1
2) 80-100T 4) 180-200

B cyroudom paguone denoeeka OonbulyiO HaCTh  JOMKHBL
COCTABNATh

1} benkn 3) yraepoasl

2) XHpH 4) MHWHEpansHBIE COJIH

MHHUMANLHLI CYTOUHLIH pACXOd DHEPTHH BIPOCIOTO HETOBEKA
COCTABIIACT

1} 7 1oic. KX 3y 17 teIC. KX
2) 13 Thic. xMIx 4) 22 toig. x/Ix
THAMHHOM HA3BIBAECTCA BUTAMUE

DA »C

2y B 4) Bg

BurramuHE! rpyTiitel B B DONBIIHX KOMHYECTBAX COAEPKATCA B
1) neuenu akyisi

2) KpacHOM nepue

3) uMTpycoBBIX

4) oDomoUKax CeMAH 3MAKOB

Ilpn Hexparke puTamuna D pazeuBaeTca

1) Oecnnoaue

2) KypWHaf clienora

3) paxut

4) ITOKAYECTBEHHOS MAIOKPOBHE

B xackaze peakluMil CBepThIBAHHA KPOBH TIPHHHMAET Y4acTHe
BHTAMHH

1) D 3) Bo
2) E 4) K
PubodnasnaoM Ha3BIBASTCA BUTAMHH

1) B, 3) Bp
2) B 4 D

[Tpu HexBaTKe BUTaMuHa B, pasenBaercs

1) 3nCKaYecTBEHHOE MANOKPOBHE 3) LMHIA
2) ZepMartuT 4) nOTWHEBpPHT



14.

15,

16.

17.

18.

19.

20.

ButaMnH A HaseiBae1ca

1} peruHonoM

2) HANOXHHCHOM

3} nHaHokoOaTaMHHOM

4} NHPHIOKCHHOM

Iput HEXBATKE BUTAMUHA A TIPEAKIC BCCIO HOPAXKAETCA
1) npoaonaropatelit Moar

2) porosnna rnaza

3) noykH

4} KmanaHM cepaua

Bri0epHTe TPH NPaBUILHBIX OTBETA,

K BOOOPACTBOPHMBIM HE OTHOCATCY BHTAMHHEL

1) A 4y D

) H 5y E

3 C 6) K

K BOoOOpacTBOpPHMEIM OTHOCSTCA BHTAMHHEI

1) B, 4}y Dy

2) B 3 C

3) D, 6) E

[lopakeHHA KOXHM #  CHIHM3UCTBEIX, PpPaVIH4YHBlE JEPMATUTEH
PA3IBHBAKOTCA IPH HEXBATKE B OPraHH3ME BHTAMHHOB

n A 4} Bg

2) B 5} Bp

3 B; 6) K

Buramanom C ocofeHHo Borathl

1) sitoa 4) NyK, YSCHOK

2} 6Goborbie 5} nmoAH IMMITOBHUKA
3} umTpycoBEle 6) s3maxu

Honsl Ca™

1} y4acTBYIOT B Kackajle ¢REPTHIBAHHA KPOBH

2} B GONBIIMX KONHYECTRAX YTHETAIOT CEPACIHYIO ACATCIFHOCTD
3} ofecnedHBaOT MOCTOAHCTBO BHYTPCHHCH CPEABI OPraHusMa

4} y4acTBYIOT B GOpMHpOBAHHH KOCTCH
5} YYACTBYIOT B MBIIIEYHOM COKPALICHHH
6) BXOAST B COCTAB TOPMOHOB WHTOBHUAHOM JKeIe3E!
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21. YCTaHOBHTE COOTBETCTEHE MENKIY XAMHYECKHM 7JJIEMEHTOM H
pyuxnHed, KOTOPYI0 04 BLINOIHACT B OPraH{iMe Yea0BeKa,

XuMayeckHid WIeMeRT DYHKIHH

n Zn* A) obecneudBaeT NOCTOAHCTBO BHYIpPeHHSH
2) K ¢penbl Opranu3Ma

H Ca™ B} BXOAMT B COCTAE MHOXKECTEA QEPMEHTOB
4) Na’ B) yuacteyer B PopMHUpOBAHUU KOCTEll

5) M g2+

6) Cu”

K1104H K 3ajanuamM

MNesompoca ' 1 | 2 |31 4|5 | 6 7 8 9 10
OTBeT Pl 332123 2 2 4 3
Neponpoca 11 [ 12| 13| 14 | 15 | 16 17 18 19 20
OTBET 4 1211 1 2 11450125 (1,34 345|145
3ananme 21
1 R 4 5 6
b A . B A B b

Briaenenune, Opranbi MOYEBbLIACAHTEIbLHONH CHCTEMBIL.
PYHKUHM No4eK. 3HAUCHNE BRIACJCHHA NIPOAYKTOR
00MeHa BelecTh

CoBOKYNHOCTE NPOLECCOB PAclana BelllecTs B OPraHH3Me HashIBaeTcA
AUcCHMUNIALHEH. KoHeuHBIMH MPOIYKTaMH pacliala HpPOB H YIJIEBOIOB
ABNAIOTCA YTACKHCIBIA ra3 M BOJd, a KOHEUHBIMH LPOIYKTAMH pacnaja
GenKoB — YIICKWcImiEl ras, Boga u mouceuHa. [Ipoaykter pacnaia
HeoOXO0MMMO [TOCTOSHHO BLIBOANTH M3 OPraHW3IMa depes opraHbl BelAETe-
HHA,

Yepes NoUKH ¢ MOUCH yAANIIOTCA: BOAA, MOHEBHHA, MOUCBAd KHCIOTA,
HEKOTOpBIE COMH. Ucpes KoKy ¢ NOTOM BBUICIAFTCA B MEHBIIHX KOIHYE-
CTBAX TE e BEIECTBA, 4TO H 4€pe3 NouKkH, Hakoneu, uepes 1erkue BLIBO-
OATCA YTAEKHCBIA [a3 H [1aphl BOABL

Ilpougccel BeIOENneHHA ABNAKTCA HeoOXxoaUMOH COCTaBHOH 4ACTBIO
oGMEHa BEIIECTB.
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MoueBbIIEIHTEILHAS CHCTEMA YEIOBEKA COCTOMT M3 JIBYX NOYEK,
MOYETOYHHKOB, COCAHHAIONMUX [TOYKH C MOYCBBIM IIY3BRIPEM, MOUYCHCITYC-
KaTeJIbHOI0 KaHajia, BBIBOAAWIECIO MOYYy M3 OpraHH3Ma HapyxXxy. TMouku —
napHbele opraHel 6060BHIHOH (OpPMBI, PAaCIIONOKEHHbBIE Y 3aJHEH CTEHKH
OproLIHOM MONOCTH Ha YPOBHE HNOSCHHUYHBIX NO3BOHKOB. ITouka COCTOMT U3
JBYX CJI0€EB — KOPKOBOI'O M MO3rOBOro. B KOpPKOBOM c/10€ pacnooxeHbl
Ki1ybouku HedpoHOB. Heghpon — 3TO (QYHKUHOHANBHASA €IWHHIA TOYKH.
B kaxno# nouke npubam3uTensHo no 1 MiH HehpoHOB. MI3BUTHIE KaHA/Ib-
bl U cobupaTenbHble TPYOOUKH HE(PPOHOB pPaACIONONKEHB B MO3TOBOM
cioe noyek. Kananbls! u cobuparensubie Tpybouku cobpansl B IoueyHble
NHpaMHIbl, KOTOPbIE OTKPHIBAIOTCSA B MOYEYHYIO JIOXAaHKY, Iie OepeT Ha-
4ajl0 MOYECTOYHHK.

KpoBb B mo4kH momazaet mo IOYEYHBIM apTEPHAM, OTXOIALIMM, OT
aopThl. 32 45 MHHYT Yepe3 MOYKH MPOXOAUT BCA KPOBb OpraHHU3Ma 4eno-
BeKka. IloyeyHble apTepuu BETBATCS Ha INPUHOCAILHE apTEPHONBI; OHH,
MHOT'OKPaTHO Ppa3BETBIASCE, 00pa3yloT KiyOOYKH KamwuULIpOB, 3aXO.s-
ke B Kancyasl Lllymnssackoro-boymena, KOTOppIMH HauHHAETCS HEPPOH.
IIpoiias 4epe3 KamcCynbl, KpOBb COOHpaeTcs B BBIHOCSALLYIO apTEpHOINYy.
JlnaMeTp NpHHOCAINMX apTepHoi GOMbIIE JHaMETPa BBIHOCIIHX, I03TOMY
JaBJIEHHE KPOBH B KIyOOUKax KallWULIPOB OTHOCHTENBHO BENUKO. CTEHKa
kancyasl LlymnaHckoro-boymena obpa3oBaHa OOHHM CIOEM KIIETOK, 4e-
pe3 KOTOpBIA M NpOHCXoAMT ¢uiabTpauus kpoBH. Ilpu 3tom B mpocBer
KancyJibl HE H36PlpaTCIH>HO BBIXOOAT MHOTHE HHU3KOMOJICKYJ/IAPHBIE BEHIC-
crBa. Takum obpa3oM, B mpocBere Kamcyn obGpasyercsi Tak HasblBaeMmas
NepBUYHAss MOYa, B COCTaB KOTOPOW BXOJAT BOAA, IVIIOKO3a, COJIH, MOYe-
BHHA, aMMHOKHCIIOTBI, IENTHBI, BATAMHUHBI H T. I1. O1HAKO KpynHbIX Oei-
KOBBIX MOJIEKYNI H (POPMEHHBIX 3JIEMEHTOB KPOBU B MEPBUYHOH MoOUe 3710-
poBoro 4yenobeka ObITh He NOKHO. OOuME 00beM NepBUYHON MOuH,
obpasyromieics 3a CyTkH, cocTaBisieT okoio 150-200 . M3 mpocsera kan-
CyJIbl IEPBHYHAA MOYa JIBUIAETCS MO U3BHTOMY KaHajblly, CTEHKH KOTOPO-
ro crnocoOHbl k O0OpaTHOMY BcacbiBaHUIO (peaGcopOumu) GOJBLIMHCTBA
BELIECTB, COAEpKaiuxcs B Hed. TakuM 0Opa3oM, 0OpaTHO B KPOBb BCACHI-
BaeTcs BOJA, MHOTHE COJIM, BUTAMHHBI, aMHHOKHCJIOTHI, IIoKo3a. Ilocie
3TOro Mo4Ya JeJIaeTCsl KOHIEHTPHPOBAHHOMH, B HEHM pE3KO MOBBIIIAETCA CO-
Jep)xaHne MOo4YeBMHBL. Takas Mouya Ha3bIBaeTCs BTOPUYHOM, OHa 4epe3 co-
OuparenbHble TPYOOUKH CIMBAETCH B MOYETOUHHK M IIOCTYIIAET B MOYEBOH
my3blpp. Y 4ejoBeka B CyTKM obpasyercs 1,5-2 1 BTOpHUYHOH MOUH.
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Bo BTrOopHuHO# MOYe 0k0;10 98% BoaLI M 2% MOYEBHHBI, MOUEBOH KHCIIO-
Thl, COJIEN HaTpHs, kanus, MarHus. [Ipouecc obpazoBaHusi Moun TpeGyer
OOJBIIHMX 3aTPAT SHEPrUH, Jocturarommx 10-12% ot obuielt sHepruu, He-
006X0AMMOii OopraHu3My yesoBeka. [IpUcyTcTBHE B MoYe GENTKOB MU KIie-
TOK KPOBH CBHJETEJILCTBYET O TOM, YTO SNHUTENHH Karcyl HehpoHOB No-
BPEXJIEH.

Perynsuus nesTenpHOCTH nodek obecrieduBaeTcs BEreTaTHBHONW HEPB-
HOM CHCTEMOH M TryMopaibHBIM nyTeM. Tak, HampuMmep, cUMIaTH4ecKas
CHCTEMA CTHMYIHPYET peabcopOLuI0 HaTpus, a NapacHMIIaTHYECKast CHC-
TeMa — peabcopbuuio roko3sl. OIHAKO OCHOBHAA PETYNALUA — TyMO-
pajipHasi: B HEHPOCEKPETOPHBIX KJIETKaxX THIoTanamMyca BhIpabaThIBacTCs
TOPMOH Ba3ONpPECCHH (aHTUAMYPCTHYECKHH TOPMOH), KOTODBIH IO aKCO-
HaM 3THX KJIETOK IOCTYNAET B 3aIHIOK0 JIONIO THIIO(HU3a, a 33aTEM B KPOBb.
3TOT ropMOH nojapisieT oOpa3oBaHUE MOYH (IMYype3) 3a CYET YCHICHMA
peabcopOuuH Boasl B coOUpaTesbHbIX TpYOOUKax HEDPOHOB.

Houkam CBOHCTBEHHA TAK)X€ W JHIOKPUHHAA QYHKLHA: B HHX CHHTE-
3UPYETCsl PEHHH (aKTHBHPYET CHHTE3 aHTHOTEH3HHA, KOTODPBIH BHI3HIBAET
CY)KEHHE COCY/IOB) M DPHTPOMOITHH (CTHMYIUpPYET oOpa3oBaHHE SPHTPO-
LIUTOB).

B nmoukax Moua 0bpa3yercs HenpepbIBHO, OJJHAKO BBIBOIAMTCA U3 Opra-
HH3Ma OTAEJIBHBIMH NOPUHMAMH. B MOYEBOM ITy3bIpe IPOHCXOIMT AOMOII-
HHUTEJIBHOE BCAaChIBaHHE BOZbI B KPOBb. Korjja MO4€BOii NMy3bIph HAIONHA-
eTcsl, IPOUCXOUT €r0 OMOPOKHEHHE. DTO CIOXKHBIH PedIEeKTOPHBIH aKT.
IlenTp MoueHcmycKaTenbHOro peduiekca JIEXKHT B KpPECTLIOBOM OTIENIE
CTIHMHHOIO MO3ra; OH HaXOAUTCA MO KOHTPOJIEM KOPHI OOJBIIMX MOTyIla-
puit. CuMnaruyeckas CHCTEMa CIOCOOCTBYET HAKOILICHHIO MOYH B MOYe-
BOM ITy3bIpe (TJ1aJKOMBIIIEYHBIE CTEHKH MOYEBOTO ITy3BIPS IIPH 3TOM pac-
cnabnsAoTcsa, a MbIMIbl COUHKTEpa HA BBIXOJE M3 MOYEBOIO ITy3bIpA
COKpAIIAIOTCA); 1apacUMIIaTHYECKas CHCTEMa AEHCTBYET NPOTHBOIIOIONK-
HO. Beiciie Mo3roBble LEHTpbl 00eCHEYHBAIOT NMPOW3BOJIBHOE MOYEHC-
ILyCKaHHE.

Hapymienne HOpManbHOrO Ipolecca BBIACIECHHA NPOMYKTOB pacmnaza
HNPUBOAMT K OTPABJICHHIO opranu3mMa. I1pu HapylIeHHH paboThI OYEK ITH
HPOJYKTHl CKAIVIMBAIOTCA B KPOBH, B PE3YJIBTATE YEr0 BO3HHKAIOT THAXKE-
JIblE COCTOSIHUSA, KOTOPBIE MOTYT 3aKOHYHTHCS CMEPTRIO.
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Koxa: crpoenne u pyHkunm,
Poab ko:H B peryisilHH TEILIOOTAAYH

HapyxHBIil DOKPOB Tena Yedopexka — koxa. Ofad miomais Kow-
HHIX [IOKPOBOB HEJIOBEKA COCTABNAET NPHONHAMTCIBHO 2 s°. Koxa BbI-
HOJIHAET PNl BakHeHNIMX QyHruuil: 3aliHTHYIO, YYBCTBHTENBHYIO, BEI-
AETHTENbHYIO, 3ANACAKLIYI0 H TEPMOPETYTATOPHYO.

Koska COCTOHT H3 TPEX CMOeB; INMUAEPMHCA, JepMel (n1u colcTEEHHO
KOWH), IIOAKOAKHOMN KUPOBOH KISTHATKH.

Snudepmuc COCTOMT U3 HECKOJIBKHX AECHTKOB CNOEB 3MHTETHAIBHBIX
kneTok. Haubosnee TONCTH 3NHAepMHC PacIoIOXKeH Ha IOJOMBaX H Ja-
AGHAX, 2 caMbli TOHKHH — Ha mekax rnaz. Bepxuue cnou »nugepmuca
MepTBhIe. OHU MOCTOAHHO CNYIIMBAIOTCA, 0COOEHHO BO BPEMA MBITHA, H
3AMEHSKITCS OPOrOBEBAIOIIMMH KJIETKAMU HIKHHX cloes, oOpasoBaH-
HBIMM JKHBBIMH KIeTKaMH. B ¢penHeM 3a roa uenosek tepaer 600-700 r
KOXKHBIX HacTHYeK, B wierkax smmmepMHca BEIpabaThIBAETCA IHCMEHT
ME/aHWH, OT KONHYECTBA KOTOPOTQ 3ABHCHT UBET KOXH. Menaunu no-
raouaeT ynerpatuonerosble Nyud U ocobeHHO HHTEHCHBHO BRpadatel-
BaeTCA [IPH HHTEHCHBHOM COMTHEYHOM OCBEHICHHH KOMKH.

Hepma — 310 coeAUHWTENwHAs TKaHb, Gorartas neperUieTaloLHMHCA
TACTHYHBIMHM BOMOKHAMM, MPHOAOIMMH KOXe VIIpyTocTs. B nepmMe pac-
nonokero 6onbioe YHEIO paznoeo0pa3HLIX PELENTOPOB: TeMIIEPaTYPHBIX,
TIPHKOCHOBEHHS (TAKTHALHBIX), JAB/IeHHA, OONERBIX, BONkIIE BCEYO B KO-
#e DONeBEIX OKOHYaHHWH — OKOJI0 MHIUIHOHA, a TEMNIEPATYPHBIX ropaigo
MeHBIIE; 250 ThIC. XONoA0BRIX, 30 ThIC. TEILIOBLIX. BOMOCH denoBEKa HME-
FOT 3IHACPMAIBHOE IPOHCXOMKACHHE. BOTIOC COCTONT H3 TyKOBHLBI, KOPHA
H CTEPXKHA. Y KOPHA KANIOTO BOJIOCA HAXOAMTCA PYAHMEHT MBIIIILL Pa-
AOM C BOJOCAHBIMH JIYKOBHIIAMH PAaclOJIOMKEHBl CATbHBIE Kene3sl. Ily-
3BIPEKH CANBHBIX JKEJe3, B KOTopwIX BeipafaThlBaeTcs KOXKHOE Cano, OT-
KpPBIBAIOTCA B BONOCAHBIE CYMKH. Koxksaoe cajo HeobXoanmo UIa
CMa3BIBAHMA BOJOC H KOXH. [1oTOBLIE eneibl 00pa3oBaHbl JKENEIHCTBIMHA
KIeTKaMH, BELIC/AAIOIWUMH 10T — >KHAKOCTE, COAEPHAINYH) MOYEBHHY,
COMH U fip. BLIBOJHBIE NPOTOKH MOTOBBIX KEI€3 PACIONONEHBI N0 BCEH,
MOBEPXHOCTH KOxku. Bonbine Bcero WX B NOJIMBIUKAX, HA NANOHAX, 110-
AoWBax, a oblee HX KonHdecTBO cocrasaser 2-3 MaH. Konnuectso BhI-
ASAAEMOTd NOTA CHABHO Kodebnerca, OcofeHHo MHOTO [I0TA BRLASNAETCA
B xapkue MHH — 10 3 1. KoxHoe cano ¥ 0T coAepKHT Belecrsa, npe-
HATCTBYIOIHE MPOHHKHOBEHNWIO B KOKY Nogasasouero 6oasmnHcTBa G0-
JIE3HETBOPHBIX MHKPOOPTAHHIMOB.

285



B mepMe Tarke HaxoaMTea GOMBLIOE YHCAO KPOBEHOCHLIX COCYNOB H
HEPBHBIX BONOKOH.

JepMa mepexoanT B TPETHH CNOH KON — HOOKONCHYIO HCUPOGYIO
xaemyamky, 00pa3oBAHHYIO PIXJIOH COEAHHNTeAbHON TKaHbK. Hakanau-
BAIOILMHACA B ITOH TKAHM XKHP 3alUHINAET OPTaHNU3IM OT NEpeoXIakIeHH,
CHYHHT 3anacoM 10 DOJILIIMX JHCPrETHHCCKHX 3dTpar.

Oana 13 BaxHeHIIHX QyHKUMHE KoXKH  TepmoperynsaTopHas. TepMo-
PEryIauua — IT¢ pad HHIMOTOTHUECKHX TIPOLECCOB, MOIBOIACIINX TOI-
AEPKHBATL TCMIEPATYpy Tella HeoBeKa Ha TMOCTOAHHOM YpobHe. (Koo
80% Temna, cbpazyowerocs B opraduiMe, Tepsaercs depes koxy. [Tpu no-
BBIIIEHHH TEMIIEPATYPH OKPYKAWWER CPEULI COCYABI KOXKU PehICKTOPHO
PACIUMPAIOTC M TEILIOOTIAaYa Bo3pacTaeT. Kpome Toro, yBelH4MBaeTeA
BBIACAEHHE W HCTIApEHKeE f1oTa, YyTo TpeSyeT SoNMbIIMX 3aTPAT JHEPrUn.

Ipu Huikoil TeMNepaType OKPYXajollel cpefibl COCYIbl KOXKH Cywa-
KITCA, BRLICTCHHE NI0TA TOPMO3HTCA. [loTepsaM Terna NpendTCTBYOT TakKe
OTJICKEHHSA JKHPA B MOAKOKHOH KIETYATKE.

A8 NOBRIMEHUA YCTOHUHMBOCTH OPTAHM3MA K MOHMKEHHIO HIIH BO3-
PACTAHHIO TEMIIEPATYPH HE0OXOOUMO TOCTOAHHC €ro 3aKanMBarbk. B pe-
3YARTATE 3AKAIMBAHMA BblpadATEIBACTCA KOMITICKE peduickeos, obecneyH-
BAIOIWIHX TOBBIEHHE 3dlMTHaix CHIT yenoseka. OcHOBHBIE CclOCOOR
3AKANHBAHUSI — BOIHEIE H BO3OYLIHLIE TIPOLEAYDPh], CIOPTHBHEIE YIIPaXk-
HCHHA M T. I

I'pA3Had KOXA HE MOKET HOPMAIBHO BBINOJHATE 3ALKTHYIO H TEPMO-
peryasTopHyle GyHkUKH. I'pa3k OPUBOAKT K 3aKYITOPKE CANLHEIX M MOTO-
BBIX JK€Me3, YBEMYUBACT BPEMA ®HSHH GO/ME3HETBOPHEIX GakTepHi, mo-
MaBIUHX HAa KOXY, TOJTOMY KOXKY CJEAYET PETYMAPHO MBITE. Ja
HOPMAIEHOTO COCTOAHMA KOXHBIX NIOKPOBOB HYXXHa y100Has oaexaa. OHa
HOmEHE OBITE YHCTOI, XOPOLIO TPOITYCKaTh BAATY M BO3AYX, HE TIPCIATCT-
BOBATH TELL1000MERY.

3agaHua

Bbif¢pHTe 0OIHH NPABH.TLHBIH OTBCT.
1. BelrenuTensHy QYHKIMIO B OpraHH3Me HE BLIMOAHA KT
1) nodku
2) IJerxme
3) xoxa
4) neyeHn
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MoueTouHHK COSaHHseT

1) mouxy c BHemHed cpenoi

2} Modepoil ny3eIps ¢ BHewHEH cpenoi
3} mnoYky ¢ MOYERBIM MY3bIPEM

4} neByK U LPABYIO 10YKH

K senesueTo JacTH TIOYKH OTHOCUTCA

1) nodeyHas TOXaHKA

2) npHHOCALIAN NOYEYHAA apTepUst

3) xamcyma lllymnsuckoro-boymeHa ¢ KiIyGOYKOM KanuLIAPOR
BHYTPH

4) cobuparembHas 1pyBouka

K IpoROIAMIEH YACTH MOYKH OTHOCHTCH

1y xancyna IlymIsuckoro-BoymeHa ¢ xnyBoukoM KanuLIAPOB
BHYTpPH

2} netrns I'enne

3} rouycyHad N0XaHKa

4) OpOKCHMAIILHBIH H3BUTQH KaHAEl

JaBleHHE B KAMWINAPHBIX IyOOuKkax HEpPOHOB COCTABNAECT B
cpenHemM

1} 30 MM pT. CT.

2) 50 MM pT. cT.

3) 70 MM pT. CT.

4) 100 MM pT. T,

B nepBuYHO MOYE 310POBOMD YEIOBCKA HE JOJLKHO DEITL

1) amMuHOKHCNOT 3) Denkos
2} comeh 4) BMTAMHHOB

O6paTHOMY BCACHIBAHUIY HE NOJBEPraeTca

1} rawxosa

2) ModeBHHa

3) BHTAMHHDI

4) aMHHOKHCIOTHL

KonuuecTso BRIgSNAIONICHCA MOYH COCTARNAET B CYTKH OKONO

1) 0,571 3) 3n
2 1,51 4) 5n
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10.

11.

12.

13.

14.

15.

16.
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EcTecTBenHmIM pasapaxureneM MOYEMCIYCKATENBHOTO pedrexca
HBJIHCTCH

1) pacrsxeHde CTEHOK TY3RIpA

2) nOBRILWEHHE KOHIEHTPALHH MOUYEBHHEI

3) neHcTBME MOYERMHB HA TIGHTPH CTMHHOTO MOAT4

4) NpOH3IBONLHOE KETAHHE

B M04€BOM 1IY3bIPE MOMH CKATUTUBAETCH NIPHMEPHO

1) L5n 3) 300 mn

2) 3n 4y 900 mn

Koxa uenobeka He ofnanaer cneayioniei ¢hyHkumeit

1) sammMrHeR 1) uyBCTRHTEIBHOH
2) BHIICIHTEABHOM 4) apurarelbHOH

B HanOONkIEH CTENEHH POTOBOM C10H KOKH PAIBHT Ha

1) nsite 3) cruue
2) namomsx 4) rpyaH
PoroRroit cnoi KoKH HaHMeHee Pa3BHT HA

1) cryuHax }) koneHax
2) Tnanomsx 4) Bekax

B coOCTEREHHO KOXKeE OTCYTCTBYIOT

1) oporosesuIHE KIETKH 3) caneHRBIE KeJE3b]
2) noToBBIE KENE3R] 4) PpYAMMEHTHI MEILL1Y

Y 4enoBeKa B CHOKOHHBIX YCIOBHAX NMPHM KOMHATHOH TeMMepatype
B CYTKH BhlA€NSeTCs TI0Ta

1) 200-600 ma 3) 1500 2000 mx

2) 700-1200 mn 4) 2500-3000 mn

BriGepHre TpH NpABHABHEIX OTBETA.

OyHKUMERN 109K ABNACTCA

1) BpLAENEHHE BpedHBIX W H3OLITOYHEBIX LTS OPTAfHiMa BELIECTB

2) MmoanepaHHEe OTHOCHTCILHOTO MOCTOAHCTBA XHMHYECKOTO CO-
CTaBa M CBOHCTB KHAKHX BHYTPEHHHX CPel OpraHHIMa

3) cHHTe3 OHOMOTHYECKH AKTHBHBIX BEIECTR

4) HAeTOKCHKALIHA AAOBHTBIX BEIECTB

5) BeIpalbOTKA aHTHTE
6) pencHHposaHUE (OPMEHHBIX MEMEHTOB KPOBH



17.

18.

19.

20.

B KOPKOBOM CNOE MOYKH HAXOAATCA

1) nernu ['enne

2) cobHpatensHEle TPYOOUKH

3) noYevHsle MOXAHKH

4) xancynel llymnaHackoro-boymena
5) AMCTaNLHBIC HIBHTHIE KAHANLUA

6) TNPOKCHMANBHEIC H3BATHC KAHATbLIA

B HopME BO BTOPHUHO MO4E OTCYTCTBYIOT

1) MoOueBHHA 4) Oenku
2) npocToie caxapa 5) comn
3) dopMeHHbIe MCMCHTRL KPOBH  §)  MoueBas KHCIOTa

B perymaumH nesTensHOCTH OYEK YUACTBYIOT rOPMOHE!

1) oxcurouun 4} ansJocTepoH
2) BasonpeccuH 5} peHMH
3) HHCYIHH 6} COMAaTOCTaTHH

Hpy  cHIKEHMHM  TeMmIepaTyphl  OKPYKAICWIETC  BO3AYyXa
MIPOUCXOAHT

1) yBenH4eHHEe HHTEHCHBHOCTH COKDALLEHHA MBIILLL
2) CHUXEHHE MOTOOTHCICHHA

3) yCWICHHE MOTOOTACIEHHS

4) CyXEHHE KPOBEHOCHBIX COCYAOHE KOXKH

5) pacliHpeHHe KPOBEHOCHBIX COCYI0B KOXKH

6) yuameHue cepauebueHHs

21, ¥CcTaHOBHTE COOTBCTCTBHE MERKRY YHACTLIO MOMKH H dyuxuuei,
KOTOpYX) DHA BBLIIIOJHAET.

Yacrb H0YKH DyHKUHA

1)
2)

3)
4
5
6)

kancyna llymnanckero-Boyvena |A) GHIbTpanua KHAKOH 4acTH

NPOKCHMATLHEIH W3BHTOH KpOBH
KaHanel| B} peaBcopbums
JHCTANEHEIH H3BHTOH KaHanel B) nposeacHne BTOpHUHONR MOUH

netas [exne
cobupartenbHas Tpybouka
NOYCHHAS I0XAHKE
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Koy x 3anaHnam

Newonpoce | 1| 2|3 ]4]5] s T8 | 9 10
OTBeT 43333 3 2 1 3
Nenonpoca | 11 | 12 | 13 [ 14 | 15| 16 17 18 19 20
oTBeT 4 2| 4 1 2 |1,23(456(2341245(1,24
Jamaune 21
______ 1| 2 f 3 4 5 6
A B ; B B B B

Kenesbl BuyTpenneii cexpeunn. [IoHATHE 0 TOpMoHaX.
Poan rymopanbHo# pery asilng B Opranuime

HeaesamH BHYTpeHHelH ceKpelMM, wiH SHAOKPHHHBIMH, Ha3bIBAlOT
TE HENE3bl, KOTOPLIE HE HMEIOT BHIROMALMX NPOTOKOB H BbLICHMOT 0dpa-
IYIOIMHUECH B UX KIETKAX OMONOTHYeCKH aKTHBHBIE BEIICCTRA (TOPMOHKI)
HEMIOCPCACTECHHO BO BHYTPEHHIOI) CPEIY OpraHuiMa — B Kposb. Bmecete
¢ HepBHOH JHAOKpHHHAA cHcTeMa olecrmeunBaeT npucnocobienne opra-
HH3Ma K YCIOBHAM BHEIINER cpeasl. Ho ec/iH HEpBHAS CHCTEMA pETYIHpPY-
€T pafoTy KOHKPETHBIX KIETOK, MOCHINAA K HHM HEPBHbIE WMMY.ILChI, TO
FOPMOHEI, MEPEIBHIasck C KPOBbHO, NSHCTBYIOT HA KAETKH PA3IHBIX TKaHeH
M OpTaHOB, I1l¢ OHH MOTYT CBA3ATLCA CO CIeUH(HYSCKHMH pelenTopaMu
ropMoHoB. Ecin HepBHaa cHeTeMa OCYILECTBNAST CBOM RITHAHUA NMPAKTH-
YECKH MTHOBEHHO, 10 JHIOKPHHHaA BO3AEHCTBYET Ha OPTaHH3M MEINeH-
HEE, HO NPOADIKHTENbHEE,

TopMoHBl — 5T0 BemecTBa pazTHYHOH XHMWMECKOH CTPYKTYPHI
(aMHHOKHCTOTHI M X DIPOM3BOJHBIC, EMNTHIBI, OEIKH, CTEPOMILI), KOTO-
peic 0ObLIMHO RuIpafaThIBATCA W BEIACHAKITCA CHENHATHIHPOBAHHBIMH
KenesaMH, XOTH, HAPHMEDP, Pil (OPMOHOB CHHTE3HPYETCA B THITOTANA-
MHYECKOH 0BNIACTH NPOMEKYTOMHOrO Mo3ra. [1o3ToMy rHnoTanamyc ABaA-
ETCA HEHPODHIOKPHHHBIM OPTaHOM, BCA IeATENbHOCTE JHIOKPHHHOA CHC-
TCMbl HAXOUAMTCA T4, KOHTPROJICM HCpBHO[:l CHCTEMB]l, HO H HEpPBHaAd
CHCTEMA MMOCTOALHO KOHTPOIHPYETCA JILAOKPHEHOH CHCTEMOH.

O,'_I,H[d TOPMOHB] OKA3BIBAHIT HCUOCPEACTECHHOE PEIYIHTOPHOL ,Ll,ei'l{CT-
BHE Ha Kakoi-To oprad, a ApyTHe MOryT oOnajiaTe NPOrpaMMHPYIOLIAM
3pderToM, TO eCTh B OnpencneHHEIH MOMEHT HIMEHANT KISTKH KaKHX-
nH{0 TKaHEH Ha BCE NMOCTEMYHOLEE BPEMS HX HMHIHH.
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T'unoghuz — HIDKHUHA MO3TrOBOM NMPUAATOK, CBA3AHHBIA C THIIOTANaMy-
COM TOHKOH HOXKOH. Macca runoduza — oxosio 0,5 r. Pacnonaraercs on
B 0cO0OM KOCTHOi BbIeMKE — TYPELIKOM Cefjie. AHATOMUYECKH H (yHK-
LIMOHAJIBHO THNO(U3 IENUTCA Ha TPHU ROJM: MEPEIHION, CPEIHIO H 3al-
HI010. B niepenineil nose runogusa CHHTE3UPYIOTCA U BBIIEIIAIOTCS B KPOBb
TOPMOHBI, YTIPaBJISIONINE AEATENBHOCTBIO APYTUX 3HAOKPHHHBIX XKeEJIE3.

AJIpEHOKOPTHKOTPOIHbIi ropmMoH (kopTHkoTpornvH, AKTT') crumynu-
pYET AeATENBHOCTh KOpbI Haiano4yedHUukoB. THpeoTponHbli ropmoH (TTI)
CTHUMYJIMPYET CHHTE3 TOPMOHOB IIMTOBHAHOMN ejie3bl. I'OHamOTpOIHHBI
(JIIOTEHHU3UPYIOIMH U HOTHKYIOCTHMYJIMPYIOINH TOPMOHBI) YIpaBJIs-
10T AEATENIbHOCTBIO MOJIOBBIX Xelie3. OHU yCHIMBAlOT 00pa3oBaHHE MYX-
CKHX M YXCHCKHUX MOJIOBBIX FTOPMOHOB B CEMEHHHMKAX W SIMYHHKAX, CTUMY-
JIMPYIOT POCT CEMEHHHUKOB H (POJIIHKYJIOB.

CoMaTOTpOMNHEIA TOPMOH (TOPMOH pOCTa) AEHCTBYET HE HAa KAKYIO-TO
OIIHY DHJOKPHHHYIO Xelle3y, HO CTUMYJIHPYET BbIpabOTKY TKaHEBBIX (hak-
TOpPOB pPOCTa B KJIETKaX MHOTHX TkaHedl. B CBOIO oyepenp 3TH TKaHEBBIE
(daxTOphl CTHMYJHMPYIOT pPOCT Bcex 4acteil opranusma. IIpu HemocrtaTke
COMATOTPOIHOTO TOPMOHA Y JeTel pa3BHUBaeTCs runodusapHas KapiHKo-
BOCTb, @ MPH H30bITKE — runodu3zapHelii ruranTu3M. Eciu ke M30bITOK
COMATOTPOIIHOTO TOPMOHA HAOJIOMAETCs Y B3POCIIOrO 4ejJOoBeKa, TO BO3-
HHUKAEeT aKkpoMeranusa — 3aboieBaHHe, P KOTOPOM pa3pacTaloTcst KOCTH
JIMLIEBOTO OTAEJ1a Yeperna, HOC, I'y0sl, anblbl pyK U HOT.

B nmpomexyrtodnoit none rumodusa BelpabaThIBacTCs MEJAHOLUTCTH-
Mynupyomuii ropmMod (MCI'), pyHKIHH KOTOPOrO M3YyuYEeHBbI HEOCTaTOY-
HO, OZIHAKO MOKA3aHO, YTO €ro M30BITOK YCHINBAET MUTMEHTALUIO KOXH, H
OHa 3aMETHO TEMHEET.

I'opMoOHBI 3aHEH nOMM rumoguza — Ba3OINPECCHH (AHTHAMYPETHYE-
cku#t ropMoH, AJIl') u okcutolH. OHY BbIpabaThIBAIOTCS B HEHPOHAX TH-
MOTanamyca, a OTOM IO aKCOHAM 3THX HEHPOHOB CITYCKalOTCA B 3aJIHIOIO
JOJIO FMIO(H3a, TAE U MOCTYNAT B KpoBb. OCHOBHBIE QYHKIMH Ba3zompec-
CHHAa — YCHJIEHHE OOPaTHOro BCACBHIBAHUSA BOIABI B MOYCYHBIX KaHAJbLaX,
4TO NPHUBOAMT K YMCHBLIEHHIO 00bEMa MOYH. JTOT rOPMOH HpPHHHMAET
Ba)KHEHIIEE YYacTHE B PETYISLMM MOCTOSHCTBA BHYTPEHHEH cpensl opra-
HH3Ma, a [IPH €r0 HEXBATKE y YelloBeKa Pa3BUBACTCS HEcaxapHbli auaber —
3a00J1eBaHHUE, TIPH KOTOPOM OPraHU3M TEPsieT OONBIIOE KOJIHYECTBO BOABI U
HEKOTOPbIX Conel. OKCUTOLIMH CTUMYJIUPYET COKpAIleHHE TJIAJKOH MYCKY-
JIaTYpBl CeMSBBIBOIANIMX IPOTOKOB M AHIIEBOJIOB, a TAKXKE HIPAET BaKHEH-
HIYIO POJIb TIPH POAAX, CTUMYIIHPYS COKPAILEHHE MBILIL] MaTKH.
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H{umosuonas sceneza pacmoioXeHa Ha NEpPEIHEH CTEHKE TOpTaHH,
COCTOMT M3 ABYX JOJIEH M mepenreiika  umeer Maccy oT 25 no 40 r. Ona
00pasoBaHa 0COOBIMH My3bIpbKaMH — (OJUTHKYJIAMH, B KOTOPhIX BhIpaba-
THIBAIOTCA TOPMOHEI, COnEpKalie HOA: THPOKCHH (TETpaHOATHPOHHH) H
TpUHOOTHPOHHUH. ['OpMOHBI IUMTOBHAHOM XKeNe3bl BBIIOMHAIOT PAx (GYHK-
11H. Bo-nepBbiX, OHU ABIAIOTCS HPOrPaMMHPYIOLIHMH, YYacTBYS, HallpH-
MEp, B IIOJIOBOM CO3pPEBAHHH Pa3IMYHBIX KHBOTHBIX M uenoBeka. Eciu ro-
JIOBACTHKA JIAT'YLIKH JIMIIUTH 3THX TOPMOHOB, TO OH BBIPaCTET M0
TMTaHTCKHX pPa3MEpoB, HO B JIATYIIKY HPEBPaTHThCS HE CMOxeT. Bo-
BTOPBIX, 3TH TOPMOHBI YCHJIHBAIOT OOMEH BEILECTB, CTUMYIHPYS KJIETOY-
HO€ JIbIXaHHeE, NOBBIMIAIOT CEKPELIHIO COMAaTOTPOIIHOrO FOPMOHA FHIIO(H3a.
B-TpeTbHX, TOPMOHBI IIUTOBUIHOH )K€JE3B! YCHIMBAIOT NPOJIYKIHIO TEILIa
OpPraHM3MOM — TepMoreHe3. 3aboneBaHHs, CBA3AHHBIE C HapyIICHUAMH
JeATeNbHOCTH NIMUTOBHAHOHN JK€Je3bl, MOTYT BO3HHKATh HEe TOJIBKO MpPH H3-
MEHEHHAX B CaMOH »kee3e, HO M IIpH HeXBaTKe HoJa B OpraHu3Me, IIpH 3a-
GoseBaHKAX MepeaHed JoNH runodusa u JIp.

IIpu cHmwKeHUH QYHKIMH IIUTOBHAHOMN XeJe3bl B JETCTBE Pa3BUBACT-
CSl KPETHHH3M, XapaKTEepPHU3YIOLIHHCA TOPMOXKECHHEM B Pa3BUTHH BCEX CHC-
TEM OpraHH3Ma, MajlbIM POCTOM, c1aboyMHeEM. Y B3pOCIIOro 4enoBeKa MpU
HEXBATKE FOPMOHOB IIIUTOBHIHOH jKeJe3bl BOZHUKAET MHKCEeMa, IIPH KO-
TOpOH HabNmIOJAlOTCS OTEYHOCTh, MOHMKEHHE HMMYHHTETa, ClaboCTb.
JaHHoe 3abosieBaHHE XOPOIIO MOMAETCs JICYEHHI0 TOPMOHAMHU LITUTOBU-
HOH ’Kese3bl, BBOXUMBIMH U3BHe. [IpH runepdyHKINH IMTOBHOHON Kefe-
3bl BO3HHKaeT Oa3enoBa 60Je3Hb, PH KOTOPOH pe3Ko Bo3pacTaeT Bo3Oy-
JMMOCTb, OOMEH BEILECTB, YaCTOTa CEPACUHBIX COKPAILICHHH, XapaKTEPHbI
mmyderiiasie (3k30¢TaibM) U IoTeps Beca.

B Tex reorpaduueckux 30Hax, Iie BoJa COACPXKHT Majio uoja (00b1d-
HO 3TO BCTpEYaeTcs B ropax), y HaceleHHs 4acTo Habmopaercs 306 — 3a-
60eBaHKe, IPH KOTOPOM CEKPETHPYIOLIAsh TKaHb [IUTOBHIHOM JKENE3bl HE
MOXET B OTCYTCTBHE HEODXOIMMOro KOJMYECTBa HoAa CHHTE3HMpOBATH
HOJHOLIEHHBIE TOPMOHBI M pa3pactaerca. B Takux paioHax nortpebieHue
#iona HaceJleHHEM JOJDKHO OBITh MOBBIMIEHHBIM, YTO MOXET ObITh obecrie-
4eHO, HalpHUMep, poJaxel HOBapeHHOM conu ¢ 00s13aTeNbHBIMH HeOOMb-
WIHMH J00aBKaMH XJIOPUCTOTO ioaa.

Hoooxcenyoounas snceneza obnafaeT CMEIIAHHOH CEKpELMEii: 4acTh ee
KJIETOK BBIJETISAET MUILEBApHUTENbHbIE PEPMEHTHI Yepe3 MPOTOKU B JBCHA-
JATHNEPCTHYIO KUIUKY (BHEIUHsA CEKPElHs), a CKOILICHHA APYTHX Kile-
'TOK, Ha3bIBaEMblC OCTPOBKaMH JlaHrepranca, BBIAEISIOT TOPMOHBI HHCY-
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JUH U TJIIOKaroH HEMOCPEACTBEHHO B KpoBb. HempepsIBHOE BBLICICHHE
HHCYIHHA B KPOBb HEOOXOTHUMO I TOro, YTOOBI OCHOBHOM HMCTOYHHK
9HEPruM — IJII0K03a — MOTrJIa CBOOOHO NEPEXOAUTD H3 IIa3Mbl KPOBH B
KJIETKH TKaHEH, a ee U30BITOK — OTKJIAfbIBaThCA B IIEUYEHH B BHIE IOIH-
Mepa riukorena. [Ipu HexBaTke HHCYJIMHA Pa3BUBAETCA CaXxapHbIH auaber,
60ne3Hb, IPH KOTOPOH INIIOKO3a HE NMPOHUKAECT B TKAHH, a €€ YPOBEHb B
1a3Me KPOBH CHJIBHO BO3PACTa€eT, YTO BjeueT 3a coOOH BbIBEIEHHE IIIIO-
KO3bI H3 opraHusma B 6oiblnx o6seMax Moun. Ecinu 6onsHoMy qHaGerom
He BBOJMTH HHCYIMH H3BHE, TO JHLICHHE MO3Ta INIFOKO3bl IPHBOIUT K II0-

Tepe CO3HaHHA, CyAOporaM U OBICTpoH cMepTH. BTOpo# ropMoH nokeny-

JOYHO#M JKene3bl — IJTHOKaroH — CHHTE3UpYeTCa B 0COOBIX KJIETKaX OCT-

poBkoB JlanrepraHca M HeoOxomuM i 0oOpa3oBaHMA IUIIOKO3BI M3

[YIMKOT€HA TIPH HEXBATKe ee B I1a3Me KpoBU. TakuM o6pa3oM, HHCYIHH H

[JIIOKaroH, obnamas X0 OmNpeAeleHHOH CTENEeHH POTHBOMONOXKHBIMH (-

(exraMu, 00eCIEUHBAIOT TOYHOE PEryIHPOBaHHE NOTPeOJICHHS OpraHM3-

MOM IJTIOKO3BL.

Haonoveunuku — HebonblIKE MapHble Xeje3bl, PAaclOOXKEHHBIE Ha
BEPXHHX IOJIIOCAX MOYEK H COCTOSIIHE U3 ABYX CIOE€B: KOPKOBOTO H MO3-
roBoro. Kiietku Hapy»HOro, KOpKOBOT0, cJ10s BeIpaGaThBaloT:

1) IIIOKOKOPTHKOHIBI, ITTABHBIM H3 KOTOPBIX ABIAETCA KOPTHU30JI, CTUMY-
JHPYIOT CHHTE3 INIMKOTeHa U3 [JIIOKO3bl, MOHHXAIOT YPOBEHB ITOTpEO-
JICHHA IJIIOKO3BI TKaHAMH, TOPMO3AT HMMYHHBIH OTBET, PEIATCTBYIOT
BOCTIAJINTENbHBIM NPOLIECCaM;

2) MHHEpaOKOPTHKOUJBI, TTIABHBIM U3 KOTOPBIX ABIAETCSA albJAOCTEPOH,
perymupytot conepxanme Na” u K™ B opranusme.

Ilpu HenoCTaTOYHOM (PYHKIMOHHPOBAHHH KOPbI HAaJIIOYEYHHKOB BO3-
HHMKaeT aJAMCOHOBa 60JIe3Hb, U1 KOTOPOH XapaKTepHBI HapyILIEHHA YTile-
BOHOro o6MeHa, HU3KO€e KPOBAHOE JaBJIEHHE, OXyNaHHe, TOIHOTa, YCH-
JIeHHE MMUTMEHTALUH KOXH.

Mo3roBoii cii0H HaAImoYeyYHUKOB BBIpAOATHIBAET aJpPEHATHH H HOpajI-
PEHAUTHH U QYHKIMOHAIBHO BXOJUT B €IHHYIO PETYISTOPHYIO CHCTEMY C
CHUMIIaTHYECKHM OTIEJIOM BEreTaTHBHOH HEpBHOH cHcTeMbl. B Te mepwuo-
Jbl, KOIJa OpraHH3M AOJDKEH paldoTaTh B OOJBIIOM HaNpskeHHH (TpH
TpaBMe€, BO BPEMs OIACHOCTH, B YCIOBHAX IOBBIIEHHOIO (U3HYECKOTO H
YMCTBEHHOI'O TpyZa H T. IL.), 3TH FOPMOHBI YCHIHBAIOT paboTy MBI, I10-
BBIIIAIOT COAEP’KAHHE TJIIOKO3bI B KPOBH (U1 oOecniedeHHs BO3POCHIMX
9HEPreTHYECKHX 3aTpaT MOo3ra), yCHIHBAIOT KPOBOTOK B MO3T€ U APYTUX
JKHU3HEHHO Ba)XKHBIX OpraHax, MOBBIIIAIOT YPOBEHb CHCTEMHOrO KPOBSHOTO
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JaBJICHHS, YCHIIMBAIOT CEPAEYHYI0 JeATeNIbHOCTh. Takum o6pazom, rop-
MOHBI MO3TOBOI'0O CJIOA HAATIOYCYHHUKOB CIIY>KAT AJIA obecrieyeHHst PCaKlMH
OpraHH3Ma Ha 3KCTPEMallbHbIE BO3AEHCTBUS WIM PEAKLMH Ha CTPECC.

Ilonoevie scenesvr (TOHAABI) ABJISAIOTCS XKeJIE3aMU CMEILIaHHOM, TO eCTh
M BHELIHEH, H BHYTPEHHeH cexpeuud. IlonoBble jkene3bl XKEHIIHHBI —
SAHYHHKH — BBbIJEJAIOT BO BHELIHIOI Cpeny SHIEKIEeTKH, a BO BHYTPEH-
HIOK0O — T'OPMOHBI 3CTPOTe€HBl U MpPOrecTUHBI. [10JI0BBIE JKENe3bl MYX4H-
HBl — CEMEHHHKHM — BO BHELIHIOIO CPEAY BBUIENSIOT CIIEPMATO30H/BI, a
BO BHYTPE€HHIOKO — T'OPMOHBI aHIApPOICHBI. JKeHckHe mnosioBBIE T'OPMOHBI
HEOOXOOMMBI 1JI1 HOPMANBHOrO CO3pPEBaHUS AMIEKIIETOK, MPOTeKanus Oe-
PEMEHHOCTH, (POPMHUPOBAHHS BTOPUYHBIX MOJIOBBIX MPHU3HAKOB. MyXCKue
TI0JIOBBIE TOPMOHBI HEOOXOIUMBI 11 HOPMaILHOTO OPMHPOBaHHUSA CIep-
MaTO30M/0B, Pa3BUTUS BTOPUYHBIX IIOJIOBBIX IPH3HAKOB II0 MY>KCKOMY
THITY.

SHIOKPHHHYIO QYHKIIHIO BHINOJHSAIOT TAKKe BPEMEHHBIE JKelle3bl —
JKEJNITOe TeJIO U IIaueHTa. JKentoe Teno BeipabaThIBA€T rOPMOH IpOTrecTe-
POH, obecrieunBaOUMH NOATOTOBKY OPraHM3Ma XEHIIHHbI K OepeMeHHO-
CTH, a IUIall€HTa — TOHAaJOTPOIIHH, CTI/lMyJ'II/IpyIOUIHi"I BBIACJICHUE TIpOrec-
TE€POHA KECJITBIM TEJIOM, H JIAKTOI'CH, lIOI[FOTaBIIPlBa}OIHPlﬁ MOJIOYHBIC
XKeJIe3bl K JIaKTallkH.

Pa3mHoxkenne n Pa3dBHUTHE Y€/IOBEHYECKOT0 OpraHu3mMa.
Ilosi0BBIE XKe1e3b1 ¥ M0JI0BbIE KJIETKH. OHJIOIIOTBOPBHHC.
PazsutHe 3apoabiina 4Y¢JI0OBCKa

Bocmnpoussenenue cebe 1nogoOHbIX y 4elOBEKAa MPOUCXOAMT IIPH II0-
MOUIH IIOJIOBOTO Pa3MHOXEHHUS, XOTA B Cllyyae 0Opa3oBaHUs OJHOSHIIEBBIX
6nu3HenoB (ha3y, Korjaa 3apojblill Ha PaHHUX CTaAUsAX ApoOiIeHUs pasle-
JIAeTCA Ha JBa OpraHM3Ma, CJIeJyeT pacCMaTpuBaTh Kak BapuaHT Oecrono-
ro pasMHoxeHus. HoBpiii denoBek oOpasyeTcss NpH CIHAHHU IIOJIOBBIX
KJIETOK — raMeT, 00pa3yIoMMXCs B MOJIOBBIX )KeJe3ax: AHueKIeTOK B AHY-
HHUKaX U CIIEPMATO30HIOB B CEMEHHHKAX.

B coctaB My:KCKOH NOJI0BOH CHCTeMbl BXOAST IOJIOBBIE OpPraHbI:
BHYTPEHHHE — CEMEHHMKU, CEMSBBIHOCAINME NPOTOKH, MpeacTaTenbHas
)KeJe3a, CEMEHHbIE My3bIPbKH, U HAPYXHBIE — MOJIOBOH 4JIEH U MOILIOHKA.
[TapHple CeMEHHUKH (IMYKH) HAXOOATCA B MOIIOHKE -— KOXHO-
MYCKYJIBHOM MEIIOYKE, PacloOKEHHOM BHe Tena. Bo Bpems 3aMOpHo-
HAJILHOTO Pa3sBHTUA MaJIbYMKa CEMEHHHKH 3aKJIaAbIBAIOTCA U Pa3BHUBAIOTCA
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B HIDKHEH 4acTH OPIOIIHOM MMOSOCTH U OIYCKalOTCSl B MOLIOHKY HE3a0JIro
JI0 POXKIEHHUA UM BCKOpE 1ociie Hero. PacrnonoxeHue sM4eK BHE IOJIOCTH
Tea CBA3aHO ¢ TEM, YTO HOPMaJbHOE CO3pEeBaHUE CIEPMATO30MI0B (CIep-
MaToreHe3) MPOUCXOAUT TOJNLKO MPH MOHMWXKEHHOW Temmeparype. CeMeH-
HUKHM UMEIOT [UIMHY 3—4 cM U Maccy okono 20 r kaxapid. CeMEHHHK Co-
CTOUT U3 CEMEHHBIX KaHAJIBIIEB, B KOTOPBIX C MEPHOAA IONOBOH 3PENOCTH
M MPAKTUYECKH IO KOHL@A JKU3HH MY>XYHHBI B OTPOMHBIX KOIHYECTBAX 00-
pasyloTcst criepMaro3ouasl. B cpenHeM B CEKyHOy BblpabaThIBaeTCs noO
1500 ciepmMaTo30nn0B, U obllee UX YHUCIO B TEYEHHE JKU3HH MY>KUHHBI
cocTaBnseT okono 8x10'. 3penbie criepMaTO30HIbl BBHITAIKUBAIOTCS CO-
KpalleHHeM IJIaJKUX MBI U3 CEMEHHHKA B CEMSBBIBOASAILUMHA MPOTOK, a
3aTe€M CMELIMBAIOTCA C CEKPETaMH IPEACTATENbHOMN JKENe3bl H CEMEHHBIX
NY3BIPBKOB, 06pa3ys criepMy, HIH CEMEHHYIO >xuakocTs. Hapyxy criepma
NOCTYTIAET M0 MOYEHCITYCKATEIbHOMY KaHally, MPOXOIsILEMY BHYTPH IO-
JIOBOTO YJICHA.

KeHckast monoBas cHCTeMa BKIIOYAET B ce0s1 BHYTPCHHHUE (AHYHHKH,
AHLEBO/IBI, MATKA U BIATANHIIE) U HAPYKHBIE (DOJbUINE M MAJTBIE [10JIOBBIE
ry6sl, KJIMTOp) MOJOBbIE OpraHbl. [lapHbie SMYHUKM HaxonsTcst B Oprom-
HOH 110JI0CTH B 06jacTH Majoro taza. OHM UMEIOT JIdHY 3—4 CM U Maccy
okono 7 r kaxabii. [IpenmecTBeHHUKH SAHLCKIETOK 3aKJ1albIBAlOTCA B Op-
raHu3Me OyayuieH AeBOYKH €Ile BO BpeMs €€ SMOPHOHAIBHOTO Pa3BUTHS.
K MOMEHTY poKOEHHS IEeBOYKH HX OOILEE YHCIO COCTABIAET OKOJIO ABYX
MHJJIMOHOB, @ K Hayajly HOJOBOro co3peBaHus — okojo 300 TrIC.; OHU Ha-
3BIBAIOTCSl OOLIMTAMH IfepBOro nopsaka. Kaxaplii 0OLUT OKpyXeH 3IHTe-
JIMaJbHBIMU KIIETKaMH, 00pa3ylolMMH [y3bIpeK, Ha3blBaeMblid (oJUTHKY-
noM. JlaneHeiliee co3peBaHHE SHLEKICTOK MPOUCXOAUT HMEHHO B
donnukynax, Npu4YeM MoHo# 3penoctu nocturalot aunmb 350400 siine-
kierok. [lepuon, B TeyeHHE KOTOPOTO KEHIMHA crlocoOHa K pa3sMHOXe-
HHIO, ANUTCA oKoJo 30 JieT, nmocjie 4ero akTUBHOCTh SHYHHKOB MpEKpalla-
etcst. [lo Mepe co3peBaHus 0OLUTA SMUTENNH (ONIKKYIA pa3pacTaeTcs, U
B HCM IIOABJIACTCS ITIOJIOCTH, 3arIOJIHCHHas XXHIKOCTBIO. B Cpe€aHEeM pa3 B
28 nHeH CTeHKa SMYHUKA pa3phIBAE€TCSA B TOM MeECTE, I/le U3HYTPU K Hei
ApHIEKUT QONTHKYN, U AUIEKIeTKa BHIXOAUT B OPIOLIHYIO MOJOCTh, OT-
Kyga uepe3 6axpoMUaTyi0 BOPOHKY MOMAaeT B sSHLEBOA (MAaTOYHYIO TPY-
6y). O10T mpotecc Ha3piBaeTcs oByJsiLMeH. OOBIYHO OBYNIALUS MIPOHCXO-
JIUT NOOYEPESHO: TO B JIEBOM, TO B IPABOM SIMYHHUKE. -

B TO e BpeMs Ha MecTe JIONHYBLIErO (OJIHKYJIA Pa3BUBACTCA BpE-
MEHHas JKee3a BHYTPEHHEH CEKpEeLH — JKEITOE TEIO, TIe BhIpabaThiBa-
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€TCA TOpMOH mporecTepoH. Ecnu sifuerierka OyneT omionoTBOpeHa, TO
€CTh HACTYIIMT OEpEeMEHHOCTb, TO IporecTepoH Oyner obecneyuBaTth ee
npoTexanue. Ecimu ke 66peMEHHOCTh He HACTYIHIIA, TO XKENTOE TelO Ha
13-14-it neHb mocne OBYNALMU IIPEKpAIlaeT BHUIENIEHUE NMPOrecTepoHa U
paspywmaerca. B aTo Bpems paspocuiascs nojJ AEHCTBHEM IPOrecTEpPOHa
cnM3ucTas 000JI0YKa MAaTKH OTTOPraeTcs, IPH 3TOM JIONAKTCH JOBOJBHO
KPYIHbIE KPOBEHOCHBIE COCY/Ibl, HAUHHAETCS MEHCTPYaLHs.

ITocne Toro kak sifliexieTka Iornajia B SHLIEBOL, OHA HAYHHAET MpPO-
JBHIraThCs 110 HAMPaBJICHHIO K MaTKe 3a CUET COKPALICHU IMafKHX MBILILL
SHLEBOJA, a TAKXKE JBIXKEHUS PECHHUYHOrO SMUTEIIUS €r0 CTEHOK. B sine-
BOJIC IIPOMCXOJUT OKOHYATEJIFHOE CO3pEBaHHE AHILEKICTKH, U 31eCh OHA
MOXXET OBITh OILIOJOTBOPEHA CIEPMaTO30MIOM. EcCiH OILI0AOTBOpEHHA
HE MPOHU30LLIO, TO AHUEKIETKAa BBIXOAUT B MOJIOCTh MaTKH, T€ U pa3py-
HIaeTcs.

OnJonoTBOpeHNeM Ha3bBIBACTCA IPOLECC CIUAHUA AHLCKIETKH H
CIepMaTO30M/1a, KOTAa CIMBAIOTCA MX TAIUIOMIHBIE sapa U oOpa3yercs 3H-
roTa — KJIETKAa C AUIUIOWAHBIM AApPOM, KOTOpas H JacT Hayano HOBOMY
OpraHu3My. Y 4eJIOBEKAa HOPMAJIBHOE OIUIOJOTBOPEHHE IPOMCXOAMT B
BEpXHEH TperH siiueBoaa. ONTUMaIbHBIE CPOKH AJIS OIUIOAOTBOPEHHSA —
12 yacos mocne opynsauuu. IIpu onHoM BbIGpoce criepMaTo30MI0B (IAKY-
JSIUMM) BO BIIarajine rnomnajgaet okoio 200 MIIH criepMaTo30HI0B, OJHAKO
B MOJIOCTh MAaTKH HX IPOHHKAET TOpa3Zio MEHBUIE, U JIMIIb HECKOJBKO CO-
TEH JOXOIAT MO SHUEBOAY A0 CITYCKAIOMIEHCS UM HaBCTpedy SHLEKIETKH.
MHOXeCTBO CIEPMATO30HIOB OKPYXKAIOT AHIEKIETKY, H IOBEPXHOCT HX
TOJIOBOK BCTYTIAET B KOHTAKT C ee obonoykaMu. [IpH 3TOM CriepMaTo30U/IbI
BBIACNAIOT (DEPMEHT, YBEIUYHBAIOIIMHA [IPOHULAEMOCTh 000I0YEK SiHIIe-
wieTkH. HakoHel, oJHH crepMaTo30Hi NPOHHMKAET B LMTOIUIa3MY silie-
KJIETKH, II0CJIE Yero BOKPYT Hee oOpa3zyercs ocobast 00004YKa, MPEensaTcT-
BYIOIIAs INPOHHMKHOBEHHIO JpPYrHX crnepmaro3onoB. O6pasoBasuiascs
3UroTa HaYyMHAET JApoOJIeHHE elle B AHIEBOC.

HMupuBuayaibHoe pa3BHUTHe 4e/loBeka (OHTOIEeHe3) MOAPa3AeILAIoT
Ha 1Ba OOJBIINX MEepHOJa: IMOPHOHAIBHBIA H MOCTIMOPHOHANBHBIH. OM-
6pHOHAIBHBIN NIEpHOA, NPOJODKACTCA OT MOMEHTA OILIOJOTBOPEHHS 10
poxaeHus peberka u pnurca okoio 280 cytok (40 Henens). PaccMoTprM
ero 6onee noapobHo.

Hpo6siiascs 3urora npoABHraeTcs no siuesony, GopMupyercs 6ia-
CTyla, U Ha LIECThIC CYTKH IOCJIE OIUIOAOTBOPEHMA OylacTyna MONAanaeT B
Marky. OKOJIO CYTOK 3apOJBILI HAXOAUTCS B IIOJIOCTH MAaTKH, a Ha CEbMBIC
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CYTKH BHEIpSETCA B €€ CTEHKYy —- IPOMCXOOMT HMIUIaHTauHs. B artor
e [epHoJl NPOUCXOOUT IacTpy/IsLHs, TO €CTh 00Pa3ylOTCs 3aPOALIILEBLIC
nucTkd. 3aTteM obpasyeTcs IUIaLeHTa, KOTopas CBA3bIBAET SMOPHOH C CoO-
CYyIUCTOM CHCTEMOM MaTepHHCKOro opraHusMa. [lnmameHTa npeicraBiser
coOoH OMCK, 4acTb KOTOpOro oOpasyeTcs M3 CIH3HCTOH 00010uKH
MaTK4 (MaTepUHCKAas 4YacTh), @ YaCTh — M3 BOPCHUHYATOr0 XOPUOHa (#eT-
CKas 4acTh). B mmaneHTe KpoBb MaTepH M IUIOAA HE CMELIMBAeTCH, H 00-
MCH NPOUCXOAMT Yepe3 TOHYAMINMH 3MUTENHi cocynoB. Bce Bpems BHyT-
pHyTpOOHOI'O pPa3BUTHA IUIOA IIONYYaeT M3 KPOBH MaTepH IIMTaHHE,
KHCJIOpOA, TOPMOHBI M Ip., @ B OOpaTHOM HampaBi€HHMHM U3 IUIoZa B
OpPraHH3M MaTepH IIPOXOJAT NpPOAYKTH 0OMEHa, MpeAHa3HaYCHHbBIC IS
BBIJICTICHHUA.

K xoHny 8-# Hemenu 3akaHYMBAaeTCA 3aKJIA[IKAa OPTraHOB, IPOHCXOIUT
I hepeHIMPOBKa BCEX CHCTEM: KPOBEHOCHOM, MHIIEBAPHTEILHOMN, HEPB-
HOH, BBIICIHMTENBLHON. B 3TOT mepuoa 3apoAbllll UMEET MacCy 5 T' ¥ JUIHHY
okono 4 cMm. Hauunas ¢ 9-it Hegenu u no 40-i, korma 6epeMeHHOCTH 3a-
KaHYMBAeTCA POJaMH, NPOUCXOJUT Pa3BHTHE H POCT BCEX CHCTEM ILIOJA.
Ha 5-M Mecsue MaTh HaUHHAET OILYIIATh ABMKCHHA MJ10Ja, XOTA JBHIaTh-
Cs OH HAYMHACT HECKOJNBKO paHblie. K MOMeHTy 3aBeplieHus 3MOpHO-
HJIBHOTO IIepHOJAa, TO €CTh K poAaM, IUIOA MMEET Maccy OKoJIO 3 KI' U
JIuHY oKkoJo 50 cM.

Bo Bpemsa 6epeMEHHOCTH YpOBEHb 3CTPOT€HOB B MATEPHHCKOH KPOBH
TIOCTOSIHHO IIOBBIMIAETCSA. DCTPOTEHbI MOBBIIIAIOT YyBCTBUTENBHOCTh MaT-
KH K OKCHTOLIMHY, CTUMYJIHPYIOILEMY COKpallleHHe €€ MBI POBHO depes
40 Hepmesb GEpEeMEHHOCTH MIeHKa MAaTKH paccnabiseTcs, a OCTaJIbHbIC
MBIIIIBI MaTKH NOJ AEHCTBHEM OKCHTOLMHA HAaUYHMHAIOT KOHLCHTPHUYECKH
CAaBJIMBaTh aMHHUOTHYECKHH MEIIOK, BBITAJIKUBAs IUIOA. [IpH 3TOM cTHMY-
JHPYIOTCS MHOTOYHCIICHHBIE MEXaHOPELENTOPhl IIEHKH MAaTkd M Biara-
JMLIA, ¥ pa3ApakeHHe HepeaeTcs B MO3I U NIPUBOIUT K elle boiee CHIIb-
HOMY BBIOpOCY B KpOBb OKCHTOLMHA. TakuM o00pa3oM, pojoBas
ACATCIIBHOCTE IIOAACPIKHBAECTCA BIUIOTBE OO TOJHOIO0 H3rHaHUA miioga H
TUTAIEHTHL.

IIpouecc ponoB peryaupyercs psaaoM ropMOHOB. Korzaa HOBOpOXJ€H-
HBIN H3AACT NEPBHIN B CBOEH JXM3HH KPHK, €TO0 JIETKHE HAIOJHAKOTCA BO3-
JAYyXOM, ¥ OH HauHHAaeT JbIATh camocToATensHo. [Tocne sToro mianeHnra
pasjensercs, ¥ ee JeTCKad 4acTh ¢ 00OJNIOYKaMM IIIOJA TAKXKE BHIXOJIHT
Hapyxy. Ha 3Tom 3akaHumBaeTcs 3MOpHOHANBHBIA NEPHOA pa3BHTHS Ye-
JIOBEKa.

297



10.

298

JasaHuA

BoiGepuTe. 01HH NPABH.ILHLIH OTRET.

['yMOpaneHas peryainua OpraHiiMa HaxoAHTCs 10 KOHTPOIIEM
1} mpoponrosatere mMosra 3) mo3xeuxa

2) cpedMero mosra 4) TPOMEIKYTOYHOTQ MO3ra
Heezamu BHYTpEHHEH CEKPELIHU SBIAIOTCH

1) HaanoOYe4HHKH 3) noToBEIe

2) cac3Hee 4) CiOHHBIE

THpoKcHH BbLACACT

1) runotanamyc 3) nomxenyIo4HaR Kenesa
2) MTOBHMOHAN XKele3a 4) Kenrtoe TEIO

Hucynue ritaBHBIM 00paloM BolneiicTByeT Ha oOMeH

1) OGenwor 3) yrneBoIOB

2) KMpOB 4) conei

Hopanpenanuu — - 3170 ropMoH

1} HaAMOYEUHHKOB 1) uopxenyaouHoi xenessl
2) NapallHTOBHIHBIX HCICS 4) rvuoTanaMyca

CaxapHelif QuabeT BO3HHKAET [IPH HEXBATKE TOPMOHA
1} RODKENYAOHHOM HKEMCIE] 3) runodusa
2) HATUOYEMHHKOR 4) SHYHHKOE

Ho,ﬂ, BXOOHMT B coc1an l'UpMOHUB
1} IEMTOBHOHOM Xene3kl 3) runodwusa
2) CeMeHHHKOB 4) MOMKeNyZOYHOM KeIe3bl

lMpH HEOOCTATOYHOCTH IUMTOBHAHOH IKENE3B ¥y  B3IPOCTRIX
pa3sBHBAETCA

1y MHKCceaeMa 3) amaMcoHOBa OOIE3HE

2) bazezosa Sone3Hb 4) caxapssiit guabet

I'MraHTH3M BO3HHKAET NpH H3DBITKE FOPMOHA

1} MO3IOBOTC COA HAIMOYEYHHKOB 1) runodwmza
2) KOpBI HALNOHCUHHKOB 4) AHYHUKOBR
J10TeOTpOMHBIH ropMOH THIOgH:a peryIHpyet paboTy

1) WIMTOBRHAHOH XKene3sl 3) romang

2) THMyca 4) MONOYHEIX Ke/Ie3



11,

12.

13.

14.

15.

16.

17.

18.

Osynsuuei Ha3bIBaeTCs

1) BbIXOJ AHLIEKJIETKH U3 QONIHNKYIA

2) NpoABHXKEHHE AMLEKIETKH 10 MATOYHOH TpyOe

3) mnorpyXeHHe SHLEKIETKH B CITH3HCTYI0 000N0YKY MaTKH
4) HavanbHas craaus ACJICHUA ANLECKIETKH
OnogoTBOpeHKe NPOUCXOANT B

1) martke 3) sguyHHKe

2) sineBoae 4) Bnaranuuie

B HOpMe omogoTBOpeHHAs siiLekIeTKa HAYHHAET AEIUTLCS B
1) nonoctu Tena 3) wmatke

2) siiueBone 4) sAUYHHKE

Iocne omnogoTBOpeHMs AHUEKIETKH 00pa3oBaBIIAsCi 3Urora
NIOTPY>KaeTcs B MaTKy yepes

1) HECKOJIBKO YacoB 3) 6-9 nueit

2) 1-2 aus 4) HecKONbKO Henelnb

T"opMoH xenToro Tena

1) cnocobeTByeT oByasLINH

2) cnocobCTBYeT OMNOAOTBOPEHHIO IHLIEKIIETKH

3) 3aJepXUBaeT CO3peBaHHE CICAYIOWETO HOMTHKYIa

4) ycunIMBaeT ABMUIraTelIbHYI0 aKTHBHOCTH CIIEPMATO30HI0B

BriGepHTe TPH NPaBHIbLHBIX 0TBETA,

ITo cBoel xuMHYECKOH NpUpPOJie CTEPOUAAMH SBIISIOTCS TOPMOHBI
1) MO3roBOro cj10s HaAIIOYEYHHKOB

2) KOpBI HAATIOYEYHHKOB

3) SAUYHHUKOB

4) CEeMEHHHMKOB

5) rumodusza

6) MOMKETyIOYHOH XKeje3bl

ITpn HapylieHUH GyHKIMIA IUTOBHIHOH KeJle3bl pa3BHBACTCA

1) rurantusm 4) XpeTHHH3M
2) akpomeraius 5) ©6asemoBa 60e3HB
3) Mukcenema 6) ammncoHoBa 60JIE3Hb

Xenezamu BHELHEH CEKPELMH SBISIOTCS

1) HaANOYECYHHKH 4) napalIUTOBHIHBIE
2) canbHblE 5) noroBble
3) MoOJIOYHBIE 6) ronagsl
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19.  Keaesoli cmewantoi cekpeumy sBIseTcs

1) nomxenyaounas 4) wWHTOBHHAR
2) KOpa HAOMOUYCYHHKOB 5) cemeHHMK
3) ranoduz 6) AMUHHK

20. T'OpMOHBI MO3TOBOTO CIIOS HaATIOYEYHHKOB

Y
2)
3)
4)

5)
6)

OKA3LIBAIOT NPOTHBOBOCIAIHTENBHOE JEHCTBHE

CTHMJIHPYIOT PAa3/IOKEHHE MIHKOTCHE B [IEUEHH W MBILIIAX
CTHMYMHPYIOT NOIOBOE CO3PEBaHHE

CYAIOT KPOBEHOCHBIE COCYABI KOXKH H OpraHos OprowHoi mo-
JIOCTH

PacIIHPAKIT COCYInI Cep/La, MO3TA, MBILUI

CYXaT OpPOHXH

21. ¥cTaHOBMTEe COOTBETCTBHE MEKAY FOPMOHAMH M OPTaHHYECKHMH
COCAHHCHHAMHA, K KOTOPBIM OHH OTHOCHTCH.
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3HavyeHHe HEPBHOH CHCTEMBI.
ITonsTue o pedaexce

HepsHas cucreMa perynupyer paboTy BceX CHCTEM OpraHusma, obec-
MeYUBast KOOPIHHAIMIO UX AESATETbHOCTH B MEHSIOILUXCS YCIOBHX CyILE-
CTBOBaHH.

Pabota HepBHOI cHCTEeMbl OCHOBaHA Ha pe(IEKTOPHOM NPHHIMIIE, TO
€CTh OHa ONpeAciIeHHBIM 00pa3oM pearupyeT Ha BHEIUHHE W BHYTPEHHHE
pasgpaxureny. Peduieke — 3T0 ajgekBaTHBIH OTBET OpraHM3Ma Ha pas-
JpaxKuTesb, OCYILECTBIIEMBIH Yepe3 MOCPeACTBO HEPBHOH cucTeMsl. I1pu
OCYILIECTBIICHUH pedIeKTOPHOM peaKklMH BO30YKAE€HHUE PACIIPOCTPAHAETCS
1o peduiekTopHO# ayre. B cocra penekTOpHOH IyrH BXOOHT pelenTop,
BOCIIPHHUMAIOINHIA pa3JpakeHHue, KOTOPBIH 4acTo sBisercs nepudepuye-
CKHM OKOHYaHHEM YyBCTBHTENbHOTO (addepentHoro) HelipoHa. [To akco-
HY YYBCTBUTEIHHOIO HEHpOHA BO30YX/IE€HHE MepeNaeTcsl B LIEHTPAIbHYIO
HEPBHYIO CUCTEMY M PacHpOCTpaHAETCs WIH HENOCPEACTBEHHO Ha JBHUra-
TenbHBIH (3¢ depeHTHbIH) HelpoH, WM Ha BCTaBOYHBIE HEHPOHBI, a yxe
4yepe3 HUX — Ha 3ddepentHstit. [To akcoHy addepentHoro HelipoHa Bo3-
Oy IeHHe NOCTHIaeT HCIHOMHHMTEIBHOTO OpraHa, 4auie BCEero MbILILEL
B pe3ynbraTre BO30YyXIeHHS AeATENbHOCTh 3TOIO OpraHa U3MeHseTIcs, Ha-
IIPHMEP MBIILLIA COKPALIAETCH.

AHaTOMHYECKH HEpBHas CHUCTEMa JEJIMTCS Ha LEHTPAIbHYIO M NepH-
¢depuueckyto, a GyHKIMOHATBHO — Ha COMAaTHYECKYH0 M BEreTaTHBHYIO.
ComaTHyeckas HEpBHasl cHcTema ofecreuuBaeT MPOU3BOJBHBIE U HENpPO-
H3BOJIbHBIE COKpaUIEHHMsA CKelleTHOH Myckynarypbl. LleHTpanbpHas dacTh
COMAaTHYeCKOH HEPBHOH CHCTEMBI BKJIIOUaeT B ceOs CHMHHOM M IOJIOBHOM
Mo3r. BereraTuBHas HepBHas cHCTeMa ynpaBisieT pabOTOH BHYTPEHHHX
OPraHOB, PeryJIUpyeT OOMEH BELIECTB B OpraHU3Me.

CnuHHOM Mo3r

CIHHHHOH MO3T PacIioJIOKECH B ITIO3BOHOYHOM KaHaJI€ H NPEACTABJIACT
coboit Tsx AnuHoH 43—45 cM u Maccoit okono 30 T ¥ AHaMETPOM OKOJIO
1 cM. OH pasgeneH Ha OTAeNBl, COOTBETCTBYIOUIME OTAENAM ITO3BOHOY-
Huka. HaBepxy CIMHHOHM MO3r MEpeXoJWT B HIXKHMH OTAEN TOJOBHOIO
MO3ra — IPOAONrOBATHIl MO3r, a BHH3Y 3aKaHYHBACTCA HAa YPOBHE IIO-
SCHUYHBIX MO3BOHKOB. CHMHHOM MO3r OMBIBAaeTCA CIMHHOMO3TOBOH
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XKHIKOCTBIO — JIMKBOPOM, MPOXOAALIHA B LIEHTPE COMHHOIO MO3ra Ka-
HaJl TaK)Xe 3allONIHEH JIMKBOPOM. JIByMs NpoJoJibHBIMH Oopo3zaamu (me-
pelHEN U 3aqHEN) CIMHHON MO3r AeJIMTCA Ha JIB€ CUMMETpPHUHBIE MOJIO-
BuHbl. Ha momnepeyHoM cpe3e xopouio BHOHO, YTO B UEHTPE CHHHHOTO
MO3ra BOKPYI CIIMHHOMO3TOBOI'O KaHaja pacrojioKeHbl Tejla HEHPOHOB,
obpasyrolixe cepoe BEIECTBO CIIMHHOTO Mo3ra. Bokpyr ceporo Belwuect-
Ba PacroNOkEHO 6e10e BEIMECTBO — OTPOCTKH HEHPOHOB CAMOTrO CITHH-
HOrO MO3ra, a TakKe NPUXOASIIHE B CIIMHHOH MO3I aKCOHBI HEHpPOHOB
rOJIOBHOTO MO3ra.

Ha nonepeuHoM cpese cepoe BemecTBo Moxoxe Ha 6ab04Ky, U B HEM
pa3IHyaloT NepeiHue, 3aaHue U 6okoBble pora. B nepenHux porax pacno-
JIOKEHB! [BHraTE/IbHbIE HEUPOHBI (MOTOHEHPOHBI), MO AKCOHaM KOTOPBIX
BO30YX/ICHHE JOCTHTaeT CKENETHBIX MBIILI] KOHEYHOCTEH U TYJIOBMIIA, 33-
CTaBJIsAA UX COKpamaTbca. B 3aqHuX porax pacosioXeHbl INIaBHBIM 0Opa-
30M Tella BCTABOYHBIX HEHPOHOB, CBS3BIBAIOLIMX OTPOCTKH YyBCTBHTEINb-
HBIX HEHPOHOB C TeJIaMH JBHraTejbHbIX HEMPOHOB, a TaKXXe MepeJatoluX
UH(OPMALIHIO B APYTHE OTIAEIH LEHTPAIbLHON HEPBHOM CHCTEMBI. B G0KO-
BBIX POrax CEporo BElIECTBa PacloOJIOKEHBI Telna HEHpOHOB CHUMIaTH4Ye-
CKOTO OT/ZI€/1a BEr€TaTUBHON HEPBHON CHCTEMBI,

CnHHHOH MO3r pa3/iesieH Ha CErMEHTBI, OT KaXI0ro U3 KOTOPBIX OTXO-
JWT Mapa CMEMIAHHBIX, TO €CTh COAEPXKALMX YYBCTBHUTEJIbHBIE M JBHIa-
TEJIbHBIE BOJIOKHA, CIMHHOMO3IOBBIX HEpBOB. Beero takux map 31. Kax-
IbIA M3 yKa3aHHbIX HEPBOB HAUMHAETCS OBYMs KOpEIIKaMH — MepeIHUM
(mBHraTenbHbIM) M 3aJHUM (4YBCTBHTENBLHBIM). B cocTaBe mepeaHero ko-
peuika (Mx oOpa3yrOT aKCOHbI ABUIATEIbHbIX HEHPOHOB) OT HEHPOHOB GO-
KOBBIX POTOB MAYT BOJIOKHa K CHMIIaTHYECKUM TaHIJIHAM BETETAaTHBHOH
HEpPBHOHM CHCTEMBI. B 3aqHHX KOpeliKax CIIHHHOTO MO3Ta PaCHOJI0KEHBI
YTOJILEHNA — HEPBHbIE y3/1bl (TAHIVIMH), B KOTOPBIX HAaXOHATCH Tena YyB-
CTBHUTEJIbHBIX HEHPOHOB, HECyllMe B CIMHHOW MO3r HH(OpMAIMI0 OT
BHYTPEHHHX OpPraHOB, OT MBILIL KOHEYHOCTEH, TYJIOBHILA U KOXH. B cre-
[UAJIbHBIX OTBEPCTUAX MEXIY [O3BOHKAMH [EpeIHHE U 3aAHHE KOPEIIKH
COEMHAIOTCA, 00pa3ys CMeLIaHHbIH CIHHHOMO3IOBOH HEPB.

Kaxxaplii cerMeHT CIHHHOIO MO3ra HHHEPBUPYET OINpPEAEIEHHbIN y4a-
CTOK Tela 4ejoBeka. Tak, OT WIEHHbIX M BEPXHUX IPYAHBIX CETMEHTOB
CIIMHHOTO MO3ra OTXOAAT HEPBbI K MBILLILAM LIEH, BEPXHUX KOHEUYHOCTEH H
OpraHaMm, pacloJIOKEHHbIM B TpyaHOH mnonoctH. HibkHue rpynHsie U
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BEPXHHE MOSACHHUYHBIC CCTMCHTBI HHHCPBHUPYIOT MBIHIIBI TYJIOBHIIA U Op-
raHbl OprOHON NoyIocTH. HiKHHUE MOACHUYHbIE U KPECTLOBBIE CETMEHTHI
YMpPaB/AIOT paboTOH MBI HIXKHUX KOHEYHOCTEH M OpraHaMH, pacroo-
KEHHBIMHU B Ta30BOi 00acTH.

CruHHOM MO3T BHIMONHSET ABe HYHKLUH: MPOBOAAILYIO U pediieKTop-
Hy10. [IpoBoasmias GyHKuUHA 3aKIHOYAETCA B TOM, YTO MO BOJIOKHaM Geo-
ro BelecTBa HHPOPMALHA OT KOXKHBIX PELENTOPOB (IIPUKOCHOBEHMA, 0O-
J4, TEMIIEPATypHbIX), PEUENTOPOB MBI KOHEYHOCTEH H TYJIOBHINA,
PEeUenTopoB COCY/I0B U OPraHOB MOYEIONOBOH CHCTEMBI IOCTYNAET B Io-
J0BHOH Mo3r. M, Ha060pOT, OT IBUTaTENbHBIX LIEHTPOB IOJOBHOTO MO3ra
MOCTYNAIOT UMIY/IBECHl K MOTOHEHpOHaM IEpPEeJHHUX POToB, a NMPH HUX BO3-
6y)l(,IICHHPI — K MBIIIaM KOHC‘{HOCTeﬁ, TYJIOBHILA U T. O.

PeduiexTopHas ¢GyHKIMS COIHHHOIO MO3ra 3aKiIIO4YaeTcs B TOM, 4YTO
€ro JBHraTejbHble HEHpPOHB (MOTOHEHPOHBI) YNPABIAIOT ABUIKCHHAMH
MBI KOHEYHOCTEH, TYJOBHIA W OTYAaCTH IIeH. BereTaTHBHBIE LIEHTPBI
CIOMHHOTO MO3ra YYaCTBYIOT B PpEryJLMH AEATEIbHOCTH CepAeyYHO-
COCYIHUCTOH, ABIXAaTEeNbHOMN, THIIEBAPHTEIbHOMN, BBIICAUTENbHOM, II0IOBOH
CHUCTEM.

Cnenyer ykas3aTh Talkke U Ha TO, YTO MH(POPMALIHA, NOCTYNAIOMIAs OT
OpraHoB 4epe3 CIIMHHOH MO3T K IOJIOBHOMY MO3TY, NIOABEPraeTCs B CIIMH-
HOM MO3re YaCTHYHOMY aHaIu3y W nepepaborke. Tak, HalpuMep, CIIMH-
HOH MO3T crioco6€eH BIHATH Ha CHITY GONEBBIX OLLYILEHHUH,

Bce pe(bnefccm CIIMHHOI'0 MO3ra Haxo4saTCsd noa MOUIHBIM KOHTPOJIEM
€O CTOPOHBI I'0JIOBHOTO MO3ra. Tak, Ipy TpaBMax, IPUBOASIUKX K PaspbIBY
CIIMHHOI'0O MO3ra, HHXKE MECTa pa3pbiBa MOI'YT BOCCTAHOBUTBCA JIMUIB IIPO-
cTeimue crudaTesbHbIe pe(bnekcm, HalpHUMEp KOJ’IeHHBIﬁ, Ja H TO C Ha-
PYLUEHHUAMH.

CTpOEHﬂe H q)yHKIlHH OT/1€J10B rOJIOBHOIo Mo3ra

I'o0BHOH MO3r AENHTCA HA NATb OTAENOB: MPOJOJITOBATHIM MOST,
CPEeIHHH MO3T, MO3)KEYOK, IPOMEXKYTOYHBIH MO3T ¥ OONbIINE NONTyIIAPUs
Mo3ra.

OT roj0BHOrO M03ra OTXOAUT 12 map YyepemHO-MO3TrOBBIX HEPBOB (CM.
Tabum.).

303



Yepenno-mo3rossie HEPBLI H HX PYHKUHA

HA3BBAHHE

OYHKITHH

QboHITENLHBIA

AdipepenTHbif 00OHATENRHBIH BxOL OT
PELERTOPOB HOCA

3pHTensuotit

AdepeHTHEIH IpPHTENLHBIH BXOA OT Kie-
TOK TAHCITHOZHOTO CNIOA CETYATKH

I

T'nazonBHTATENBHEBIA

DdpepeHTHRIA BRIXOO K YETHIPEM Ha-
PYJKHBIM MBILZLAM T1A3HOTO 010K

IV

Bnokosbin

DtepeHTHHIA BHIX0D K BEpXHEH KocoH
MBINIIIE TMa3a

TpodHHYHBL

OcroBHOH ad«pepeHTHBIH BX0L OT peuen-
TOPOB NNLA

VI

OTtoganit

SdoepedTHR BBIXOI K HAPYKHOH TpA-
MO MBIIIIE TAaia

VII

JHuuceoi

3¢ depeHTHBIH BEHIXOL K MBILULAM 1HUA
adepeHTHBIH BXOJ OT H4CTH BKYCOBBIX
PELENTOPOB

VIII

Cnyxosoii

AdidepeHTHBII  BXOX OT peLEenTopoB
VIMTKA BHYTPEHHETC YXa

IX

A4bIKOCIOTOMHEIR

AdbepeHTHEIH BXOI OT JaCTH BKYCOBBIX
PELENTOPOB

Bayxparowmii

OcCHOBHOH HEpB [TAPACHMIATHUYECKOTO
OTACAA BErcTATHBHOH HEPBHOH CHCTEMEI,
EpOME TOTO, B €70 COCTABE TIPOXONAT 3b-
(EpPEHTHEIE BONOKHA K MBILULAM TNOTKH H
TOPTAHH, a Takke addepeHTHBIE BOIOKHA
OT BKYCOBEIX PCLENTOPOB

X1

HobanroyHeIii

SihdepeHTHBIH BRIXON K MBIIINEM LIEH M
JaTbiNKa  (TpaleUHeBHAHOH, TpyAMHO-
KAYHYHO-COCTIE BUAHOM)

XII

TToana3edubLit

D¢depeHTHRIA BETXO/ K MBILIIIAM A3bIKA

Ilpodonzogameiil Mo32 ABNAETCA €CTECTBEHHBIM NMPOIOMKEHHEM CIIMH-
HOrO MO3ra, HO CErMEHTALHA ¥ HETC BBIpaXeHa crabee, a ucHpoHHaa op-
raHu3auua Gosee CIOXKHAL, Y€M Y CIIHHHOTO MO3Ta,

[IpogonrosaTeli MO3T BHIMONHAET MPOBOIAHIYI0 M PEeQUIEKTODHYH)
dyHEUHH. Uepes HEFO TPOXOAAT BCE MYTH, COBAHHAIIMC HCAPOHE! CITHH-
HOT'O MO3ra ¢ BRICIIMMHE OTAENAMUW FONOBHOTO MO3T4, 4 TAKKE B HeM JIeXaT
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HEHTPbl MHOIMX BaXKHEHIIMX Ui XU3HHM ueloBeka peduekcoB. Tak, B
[IPOJIOJITOBAaTOM - MO3T€ HAXOOHUTCS AbIXaTeNbHbIH HEHTp. Ero HeHpoHEI
BO30YXJaK0TCs, [10CBUIAs MMITYNIBCHl K MOTOHEHpOHaM CIIMHHOI'O MO3ra; OT
HHUX MMITYJIBCHl HIYT K MEXpeOepHbIM MBIIINAM M MBILIIAM nuadparmel,
3acTaBisAd MX CoKpamartkes. [Ipoucxoaut Brox. 3xecs ke, B IPOJOIIOBa-
TOM MO3re, PacIloIOKEH COCYAOJBUraTeIbHbIN neHTp. Ero HeHpoHsl, mo-
CTOSIHHO Pa3psKasiCh HEPBHBIMH HUMITYJIbCAMH, [TOEPXKUBAIOT ONTUMAJIb-
HBI TPOCBET apTEpHANBHBIX COCYHOB, obecreynBas HOPMaIbHOE
apTepHanbHoe AaBiieHHe. VICKycCTBEHHOE pa3ipakeHHe HEHPOHOB 3TOTO
LEHTPa IPHBOJUT K CY>KEHHIO apTEPHAIBHBIX COCYAOB H MOABEMY JaBlie-
HUA, YYAIEHHUIO CepALeOHeH .

B neHTpalpHOH 4acTH MpOJOJITrOBAaTOr0 MO3Ta HAYMHAETCA DPETHKY-
nspHas GpopManys CTBOJa MO3ra — CKOIIEHHE OPOMHOTO YMCJIa BHELIHE
Xa20THYHO PAacCIIONOKEHHBIX HeiipoHOB. HelpoHbl peTukyinspHoil dopma-
LUH UMEIOT MOILIHBIE CBA3H CO CTPYKTYPaMH IIEPEAHETO MO3ra — Tanamy-
COM, THIIOTaJIaMyCOM, TUMOHYECKO# CHCTEMOH, KOpoi 6ONbLINX MoTyia-
puii. Ilocbulas MMIynBCHl B 3TH CTPYKTYpBl, HEHPOHBI IOJAECPKHUBAIOT
nepeaHuid Mo3r B 0OAPCTBYIOLIEM COCTOSHUH. [lopaxkeHHe peTUKYIIPHOR
¢dopManMH MPUBOAUT K COHJIMBOCTH, HOTEpE COZHAHHSA, JIETApIHYECKOMY
CHY.

Mos3oicevox pacnonoxkeH Ha 3aHEH CTOPOHE CTBOJIA, [103aAH IPOAOI-
TOBaTOro H CPEAHEr0 OTAENIOB MO3ra. MO3)KEYOK COCTOMT U3 YepBs (CTBO-
J0BO#, Haubonee ApeBHEH YacTH) U MONyIapHi, pa3[eneHHbIX 6opo3namMu
Ha gonH. Jlonn MenkuMu GOpo3nKaMH pasfiesieHbl Ha H3BHIINHEL [Tomyiua-
pHS MO3)XE4YKa IIOKDBITHI TPEXCJIOMHONH KOpoH. B MO3keuok mocTymnaer
HHGOpPMaLUA OT BCEX IBUTaTENbHBIX CHCTEM M OTAENOB GONBUINX HOITY-
IIapHUii, U3 CPEAHEro U CIMHHOro Mo3ra. OCHOBHBIC (GYHKIHH MO3XKEUKa
cnenyiomue:

1) perymimus no3sl Tejaa H NoJiep>KaHHE MBILIETHOTO TOHYCA;
2) KOOpIMHALMA MEMJICHHBIX MPOM3BOJBHBIX IBI)KCHHH C II030H BCEro

Tena,

3) obecneueHHEe TOUHOCTH OBICTPHIX IPOU3BOJIBHBIX JBIDKEHHH.

Ilpu pa3pyilcHUH YepBs 4ENOBEK HE MOXKET XOAHTh U CTOATh, UyBCTBO
paBHOBECHA HapylleHo. IIpyu mopaxeHusx noaymapuii Mo3xeuka Habiro-
JIacTCA CHIDKEHHE TOHYCA MBIIIL, CHIbHAs APOXb KOHEUHOCTEH, Hapyllle-
HM€ TOYHOCTH M OBICTPOTHI IPOU3BOJIBHBIX JABWXKEHUH, ObICTpas yroMise-
MocTb. HapyiaroTes Taioke peds H ITHCHMO.
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Cpeodnuti Mo32, KaK M NPOAOITOBATHIH, ABJIAETCS YAaCThIO CTBOJA MO3-
ra. Ha moeepxHocTH ero, obparueHHOH K MO3Xe4ky, HMeroTcs 4 HebGoub-
mux 6yropka — uerBepoxonmue. BepxHue OYrpbl YETBEPOXOAMHS —
LEHTPBl NMEPBHYHONH 0OpabOTKH 3pUTENBHON MH(GOPMALMH, X HEHpPOHBI
pearupyroT Ha o6BeKThI, OBICTPO MepeABUIraloLMecs B nose 3peHns. Hik-
HHEe OYTPbl YETBEPOXOIMHS — WEHTPbl MEPBUUHON 00pabOTKH CllyXOBBIX
cTHMYJIOB. HelpoHBl 3THX LEHTPOB pearupyloT Ha CHIIbHBIE, PE3KHE 3BY-
KH, IPHBOJS CIYXOBYIO CHCTEMY B COCTOSHHE IOBBIIIEHHOW I'OTOBHOCTH.
C 6yrpamu 4eTBEpOXOJIMHSA CBA3aH BPOXJIEHHBIH OPHEHTHPOBOYHBIA ped-
JIeKC Ha CBETOBOM M 3BYKOBOH Pa3[pakuTeib (IIOBOPOT rOJIOBBI B CTOPOHBI
pa3apaxkuTens).

B cpeanem Mosre pacnonoxeHbl Ba)KHEHIIME CKOIUICHHA HEHPOHOB,
BBINIOHAIOUIMX JIBUraTeNnbHble QYHKIHH, — KPacHOe sIpo M depHas cyo-
craHuus. HeHpoHBI KpacHOro sipa BMECTE C HefpOHaMH MO3KEUKa y4acT-
BYIOT B MOIIEPAHHH TOHYCAa MBIIII M KOOpJAMHAUHH 1o3bl Tena. Hefpo-
Hbl YepHOH CyOCTaHIMH colep)kaT B KauecTBe Meauaropa aodaMuH, a
aKCOHBI 3THX HEHPOHOB MPOXOJST B CTPYKTYphl HepenHero mosra. [lpu
TSDKEJIOM 3a00JIeBaHMH — NAPKMHCOHH3ME —— HEHPOHBI YEpPHOH cyOCcTaH-
LMH [EpEeCTalOT BhIpabaTbiBaTh q0(aMHH H paspywatorcs. [Ipu 3ToM ue-
JIOBEK TepseT CIOCOOHOCTh HAYMHATD MPOU3BOJIBHBIE IBHXEHHSA, JE/IacTCA
3aTOPMO)KEHHBIM, CTPaJaeT TakkKe W OMOLMOHAaNbHas cepa, MOXKET pas-
BUTHCS caboymue.

IIpomedsxcymoynerii Mo32 cocTouT U3 Tanamyca (Oyrpa), runoTasamyca
(nonbyrpoBo# obnacTu) U HagbYrpoBoO 061acTH, B COCTaB KOTOPOH BXO-
JMT Kejie3a BHYTpeHHeH cekpeuuu snuou3. KHu3y oT runoranamyca Ha
TOHKOH HOXKE pAacIoJIOKeHa Apyras jeje3a BHYTpPEHHEH cekpeluu —
runodus.

Tanamyc sBISETCS LEHTPOM aHaIW3a BCEX BHJIOB OLIYLICHHH, KpoMe
obonsarensHeix. HecMoTps Ha Hebosnbmon o6beM (okono 19 cM’), B Tana-
Myce HacuuThiBaeTcs Gosee 40 map snep (CKOIUIEHHIT HEHPOHOB) C pa3HoO-
obpa3HeiMH QyHKUHAMH. Cneurduueckue aapa aHAIH3UPYIOT pa3IHYHbIE
BUJb! OLIYIICHHH U MEpefaloT UHGOPMaIMIO O HHX B COOTBETCTBYIOLIHE
30HbI KOPbI OomblMx nonyiiapuid. HekoTopsie simpa Tajamyca sBISIOTCA
NPONOKEHHEM DETHKY/APHOH ¢opManiy CTBONA MO3ra H HEOOXOIMMBI
JUIA aKTHBALUH CTPYKTYp IepenHero Mosra. HipkHss 4acTh NPOMEXYTOY-
HOTO MO3ra — THIOTAIaMyC — TAaKKe BBINOJHAET BaxKkHeHmue GyHKIHH,
SIBJISICH BBICIIMM LIEHTPOM BETeTaTHBHBIX perynsauuil. [lepeanue sapa ru-
HoTajlamyca ~— LEHTP NapacCUMIaTHYECKUX BIMSIHUMH, 3a/IHNE — CHMIATH-
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4YeCKHUX BIMAHMH. MeauanpHas yacTh rHnoTagaMyca — IVIaBHBEIH HEHpO-
SHAOKPUHHBIN OpraH, HEHPOHBI KOTOPOrO BBUIEISIOT B KPOBb HLEBIH PAa
pEryaiaTopoB, BIHSIOIIMX Ha OEATENBHOCTh NepenHed onu runogusa.
Kpome Toro, B 3T0¥ 06,1aCTH CUHTE3UPYIOTCS BaXKHEHIIIME FOPMOHBI OKCH-
TOLUWH M Ba3ONpPECCHH (aHTHAMYpPETH4ECKHi ropmoH). B rumoranamyce
pacnoyiokeHbl TAKKE LIEHTPHl TEPMOPETYISIIMY, TOJIONA H KAXKAB (pas-
Apa’keHHE HEeHPOHOB KOTOPHIX MPUBOJAMT K HEYKPOTHMOMY MOTIJIOIIEHHIO
IHIIH WIH BOJBI), HACBIIIEHHA.

TakuM 00pa3oM, MOXXHO CKa3aThk, YTO THIIOTANIAMYC HEOOXOOHM it
obecrie4eH s BETeTaTUBHBIM COIIPOBOMICHHEM IIPOU3BOJIBHOH U HETIPOH3-
BOJILHOM COMAaTHYECKOH ACATEIBHOCTH YEJIOBEKA.

B Tonme 6enoro Bemectsa OONBLIMX MOTyILIApHil MO3ra PacIoIOKEH
KOMIUIEKC NOAKOPKOBBIX MO3TOBBIX SIEP, NMOTYYHBIIHX Ha3BaHHE IuMOU-
yeckou cucmemsl. K TUMOUYECKHM CTPYKTYPaM OTHOCST THMINOKAMII, MHH-
JaJIeBUIHBIN KOMIUIEKC, meperopoixy. JIuMOudeckas cuCTeMa SBJIACTCS
[JIaBHBIM JMOLMOHAIBHBIM HEHTPOM MO3ra, o6ecnedHBalolMM 3MOIHO-
HAJIBHYIO OLEHKY CHTYallUH, OLIEHKY BO3MOXHBIX IIOCIEACTBHH 3TOH CH-
TyalliM M BBIOOp OAHOH M3 albTepHATUBHBIX (hopM moBeneHus. B pesynb-
TaTe NPaBUIIBHOTO BIOOpA JIMHHM NMOBEICHUS OPraHU3M JIOJDKEH MPUATH B
COOTBETCTBHE CO CBOMMM NOTPEOHOCTSIMH, Halpumep H36exars OmacHo-
CTH WM obecneyuTs ceOs MUILCH U T. A,

T'unnokamn no cBOeMy NpPOHCXOXIEHHUIO SABIAETCS APEBHEH KOPOH.
Ero ¢ynkuuu — yyactue B OlIEHKE H 3alleYaTiieHHH HOBOM HH(OpMALIHH,
TO €CTh 3aIIOMMHAHHH H 00y4eHHH. Y NI0JEH ¢ pa3pylIEHHBIM THINOKaM-
IIOM 3alOMHHaHHWE HOBOH HHGoOpMalMH 3aTpyaHeHO. Munoaneguonsiii
KOoMNJAeKC SIEP JIEXKHT B ITyOMHE BUCOUHBIX J0JIEH M TECHO CBSI3aH C THIIO-
TailaMycoM. B 3TOH 06sacTH pacmosiokeHsl CKOIUICHHS HEHpOHOB, pa3-
JpaK€HHE KOTOPbIX MNPHUBOAMT K HEOOY3ZaHHOH SPOCTH, IaHHYECKOMY
cTpaxy. OOHapyXeHbl TakKe LEHTPBI YJAOBOJBLCTBHS, NPH pa3IparkeHHH
KOTOpBIX B OPraHMU3ME HaYMHAIOT BBIPAOATHIBATHCS BEILIECTBA, CXOIHBIE C
MOphUHOM.

B ocHoBaHHH 0OJIBILKMX MOTYIIApHil PACIIOI0KEHB] TOAKOPKOBbIE AP
(baszanenble 2anenuu), obecreMMBAIOIME CBA3b MEXIY ABHraTeIbHBIMH
30HaMH KOpBI OOJIBIIUX MOJYIIaPUA M APYTUMH OBHraTeIbHBIMH LIEHTpa-
MH Mo3ra (CpelHEro Mo3ra, MOKeuka W Jp.). Baxueitmas ¢yHxups
0a3anbHBIX TaHITIMEB — 3alOMHHAHHE CJIOXKHBIX IBHTAaTE]bHBIX MPO-
rpaMMm: XozaeObl, Oera, TaHIEBAJIBHBIX JBHXCHUH, CIIOPTHBHBIX YIIpaKHe-
HHH H T. 1.
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®unoreHeTHYECKH HanbONee MOIO LM OOPAIORAHHEM MO3TA ABIACTCH
xopa borbuwiux noxywiaputi. 310 CIIOH CEporo BelecTBa (TO ecTh TeN Heil-
POHOB), IIOKPBIBAIOIHHA BECH NEPEOHHIA MO3r. MHOIOUHCIEHHBIE CKITAAKH
YBEIHUHBAKOT NOBEPXHOCTh KOphl, O0ilas MOBEPKHOCTh KOPHL 4YeloBeKa
cocTaBaAer oxono 2400 cm’, kowku — Tomeko 100 cm’. Tomnua
kopel — 1,545 mm, o6muit Bec — 600 1. B cocTag kOpHl EXOOHT OKOIO
10° HEHpPOHOB, TO €cTh GONEIlaA JacTh BeeX HEHPOHOB HEPBHOIT CHCTEMBI
uenosera. Kopa cOCTOHT H3 INECTH CIIOEB, KOTOPHIE OTIHYAITCA MO COCTA-
BY KI€TOK, PyHkumuam w 1. 1. Heiiponsl cnoee ¢ 1-ro mo 4-ii rinaeueM 00-
pazoM BOCIPHHHMAICT H 00palaTriBaloT MHGOPMALMIO OT APYTHX OTAEIOB
HEPBHOH CHCTEMBL, 5-H cnol ABIAeTcA rnasHbiM 3dQiepeHTHHIM H H3-3a
¢B0e0bpaIHOA OpPMBL COCTABNAIONIUX €ro HEAPOHOB HAILIBAETCA BHYT-
PEHHMM NHPaMULHEIM. '

I'my6oxumu Bopo3faMi Kopa KXAOre MOIYILAPHA ASIHTCS HA AOJIH:
J06HYI0, TEMEHHYEO, 3aTEHLUIOYHYIC H BHCOYHYH. PaznuuHbie GyHKUMH KO-
pbl CBA3AHBI C pa3MHUHBIMH ee jgonamu. Tak, B obinactu ncpeaHeit ueu-
TPANbHOH HABHIHUHLI TOOHOH JOMH pacNoOJIOKEHB! BRICLUIHE LIEHTPb] NPOH3-
BOJBHEIX IBIDKEHMH, a B ofnmacTu 3anmueil LNEHTPANLHON HIBHAMHEL —
LEHTPBI KOMKHO-MBILIEYHOH YYBCTBHTENbHOCTH. K HacTosuleMy BpeMeHH
KOpa NoApofHO KapTUPOBAHA M TOMHO H3BECTHR! NIPE/ICTABMTEIBCTEA
KaXJ0H MEIULEl, Ka¥IOTO YUacTKa KOXH B Kope Oonplivx nomywapuii.
JlpurateneHble MyTH, HEYLHAE OT UPABOrO W JICBOIQ [IOVYWADHH, mepe-
KPEIWHBAIOTCA H YIPEBIAKT, CIGI0BATENRHO, MBILIAMA POTHBONOIONK-
HOH CTOPOHHI TENA.

B 3aTRUIOUHON JA0JME PACNONOKEHBl BBICINHE LEHTPBL 3PUTENBHBIX
outymennit. MmcHHO 3neck QopmupyeTcs 3pHTENbHOE H30BpAKEHHE.
B aTeH Jone pacnoneixeHbpl 3PUTEIBHBIE PELENTHEHBIE MO PAa3MTHYHOH
CIIOKHOCTH: HEHPOHE! OJHHX PEarupyoT Ha MIMEHeHHE OCRELICHHOCTH, a
OPYTHX — AHATM3HPYIOT KOHTYPEI, eperudnl H T. 1.

B BHCOYHBIX [ORAX PAacMOJOKEHB BBICILHE CIYXOBEE LEHTPSI,
colepiKallie pa3indHbIC BHibl HCHPOHOR: OHM W3 HHX PEArHPYIOT HA HA-
44710 IBYKA, APYTHE — Ha ONpEAEICHHYI0 YAaCTOTHYIC IOJNOCY 3BYKA, Tpe-
ThH — Ha OAPEASTEHHBIA PHTM U T. 1.

Hentps! Bkyca M 000HAHHA PACHIOCIOXKEHE! HA BHYTPEHHEH TOBEPXHO-
CTH BHCOUHBIX JOJEH.

B nobHule nonu npuxomuT uHgopMalns 060 BCEX OMYLIeHHAX. 3aech
TPOHCXOAHT €€ CYMMAapHEIN aHANK3 M CO3JaCTCA LEIOCTHOE [PeilCTane-
Hye 06 obpaze. [TosToMy 3Ty 30HY KOPBI HAIBIBAIOT ACCOUMATHBHOM,
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WMeHHO ¢ 3To# 06macThi0 KOPHI CBsA3aHa crocoOHOCTh K 06yyeHuto. Eciu
7n00Hasi KOpa M THINOKAaMIl paspyileHbl, TO HE BO3HHMKAET acCOLMalMH
MEXJy BHIOM IIPEIMETa M €ro Ha3BaHHEM, MEeXIY H300paxkeHHeM OyKBBI
H 3BYKOM, KOTOpHI oHa 00603HauyaeT. OOy4yeHHe CTAaHOBHMTCS HEBO3MOX-
HEIM.

Bcst AeATEIBHOCTD YEIOBEKAa HaXOIUTCS MO KOHTpONeM Kopbl 60b-
KX nonymapuii. Mudopmaius 060 BceM, YTO IPOHCXOIUT B OpTaHH3ME
WM BOKPYT HEro, B KOHEYHOM UTOre 00s3aTenbHO nmocTynaeT B kopy. Ta-
KHUM 00pa3oM, Kopa GonpIIMX nonymapHi obecrieyuBacT B3aHMOIEHCTBHE
OpraHu3Ma ¢ OKpYXaIoIlleit cpenoil U SBIAETCs MaTepHaIbHOM 6a3oit 1
NICHXHUYECKOH JIEATEIBHOCTH YEI0BEKA.

BereratuBHas HEPBHAaA CHCTEMA

BereraTHBHas (AaBTOHOMHAs) HEPBHAA CHCTEMa YIpaBisieT paboToit
BHYTPEHHHX OpPraHoB, obecrieunBas UX ONTHMalbHOE (YHKLIHOHUPOBAaHHE
NpH HU3MEHEHHSAX BHEIIHEH cpelnl WIM CMEHE poja IeATelbHOCTH Opra-
HM3Ma. JTa cHcTeMa OOBIYHO HE KOHTPOIHPYETCS HAlllMM CO3HAHHEM, B
OTJIM4YME OT COMAaTH4ecKod HepBHOM cucreMbl. OHAKO Ha YpPOBHE IOMTY-
[IapUif ¥ CTBOJIa MO3Ta HEpBHEIE [ICHTPhl COMATHYECKOH U BEreTaTHBHOH
HEPBHBIX CHCTEM pPa3leIUTh TPYIHO.

BereraTHBHasd HEpBHas CHCTeMa MojpasjeiseTcs Ha [iBa OTAENA: CHM-
NaTHYEeCKHH M mapacuMnarudeckuii. BICIINE LEHTPBl PEry/ALMN CHMIIa-
THYECKHX M IApaCUMIIaTHYECKUX BIMSHUHN PAcIONOKEHbI B THIIOTAIaMycCe,
COOTBETCTBEHHO, B €0 3a/IHeH U IepeaHei yacTH.

Slnpa cHMIaTHYECKOW HEPBHOM CHCTEMBI PACMOJIOXEHBl B CIIMHHOM
Mo3re, B G0KOBBIX porax rpyAHOro OT/eNa, [Je JexaT Tela MPeraHriyo-
HapHbBIX CHMIIATHYECKHX HEHpPOHOB. AKCOHBI 3THX HEHPOHOB BBIXOIAT U3
CIMHHOIO MO3[a B COCTaB€ IEPEJHHUX CIMHHOMO3IOBBIX KOPELIKOB H
OKaHYHMBAIOTCsi Ha HEHpOHaX CHMIATHYECKUX HEPBHBIX Y3JIOB (IIOCTTaHI-
JIMOHAPHBIX HEHpOHAaxX). 3TH y3nIbl PacloONaralTCs ABYMA ILENOYKaMHU
CrpaBa M CIIEBa OT I103BOHOYHHKA M COCIMHEHBI MEX Ty co00i HepBHBHIMH
BojioKkHaMH. CHMIIaTHYECKUE LIEOYKH HAaYHHAIOTCS Y OCHOBAaHMS Yepena U
HNpOJOKAIOTCA 10 KpecTia. OT MOCTTaHIVIMOHAPHBIX HEHPOHOB, pacno-
JIOKEHHBIX B Y3/1aX CHMIIATHYECKHX LEMO4YeK, aKCOHB! HAIPABIAIOTCA K
OpraHaM TOJIOBbI, TDYAHOH M OpIOIIHOH INOJOCTEH, cocylaM, Kenesam.
OxoHYaHHA aKCOHOB 3THX CHMIATHYECKHX HEHPOHOB OOBIYHO BBIIEIAIOT
MeIMaTOp HOpaJpeHAIHH.
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LleHTpsl napacHMIaTH4eCKOH HEPBHOHW CHUCTEMBI DPaCIOIOXKEHbI B
cpeadem Mmosre (III mapa yepenHO-MO3roBBIX HEPBOB), MPOAOITOBATOM
mosre (IV, IX u X napsl 4epenHo-Mo3roBbIX HEPBOB), @ TAKXKE B KPECTLIO-
BOM OTZEJIE CITMHHOTO MO3ra, I/ie Jjiexar Tejla PeraHrjIMOHapHbIX HeHpo-
HOB. OT HUX aKCOHBI HalpaBIAIOTCS K apaCMMIATH4YECKHM HEPBHBIM Y3-
naM (TaHTTIUAM), PacCIOJIOKEHHBIM JIHOO BO/IM3M OpraHoB (B 00nacTH
TOJIOBbI M Ta30BBIX OPraHoOB), THOO HENOCPEICTBEHHO B CAMHX OpraHax, B
KOTOPBIX JIEXAT TeJla MOCTTaHINIHOHAPHBIX HEHPOHOB, M3 OKOHYAHHWH ak-
COHOB KOTOPbIX BBIAEJIAETCA MEAHATOP ALETHIXOIHH.

CumnaTHueckas HepBHasi CHCTEMa HHHEPBUPYET IJIaJKHE MBI COCY-
JIOB, BOJIOC KOXXH, 3pAyKOB, OPraHoB OpIOUIHOW MOJIOCTH, CepAaue, MOYKH,
MHOTHeE xKene3bl (I0TOBBIE, CIIIOHHBIC, NUILeBapuTenbHbIe). [TapaciMnaTuue-
CKas HEpBHas CHCTeMa MHHEPBUpYET INIANKYI0 MYCKYJIaTypy M jKele3bl JKe-
JyIOYHO-KHILIEYHOr0 TPAKTa, OpraHbl MOYEIOJIOBOH CUCTEMBI, JETKHe, CEpA-
1€, CJIE3HBIE U CIIFOHHbIE JKeJIe3bl, [Ia3HbIE MBILUIBI, HEKOTOPBIE COCYbI.

TakuM o6pa3oM, MHOrHE OpraHbl MMEIOT M CHMIATHYECKYlO, M Mapa-
CHUMIIaTH4ECKYIO HHHEPBALUIO, TPHYEM BIUSHUS ITHX CHCTEM OYEHb 4aCTO
HOCAT MPOTHBOMOJIOKHBIH, aHTATOHUCTHYECKHH XapakTtep. O6bpr4HO 00a
OTAEeNa BEreTaTUBHOW HEPBHOW CHCTEMBI JIEHCTBYIOT ciaxeHHo. Hamnpu-
Mep, Ul TOTO, YTOGB! NOHU3NTh apTepHAIbHOE JaBJeHHE KPOBH, HEO0XO-
JMMO CHM3UTb 4YacTOTY H CHIIy CEpAEYHBIX COKpalleHHH. JTOT 3(dekT
JIOCTHIAETCsl OXHOBPEMEHHBIM CHH)KEHHEM CHMIIATHYECKHX M YCHJICHHEM
napacHMIATHYECKUX BIMAHMI HA cepale.

B nocneaHue rogs!l GU3MOIOrH CTAM BBIAENATH, IOMHMO ABYX OIH-
CaHHBIX OTMEJOB BEreTaTHBHOW CHCTEMBI, TPETHH, METACHMMATHUYECKHUH,
otaen. K atomy otaeny otHocsT, HanpuMep, HEHPOHBI, PACMOIMKEHHBIE B
HEPBHBIX CIIETEHHUAX KHIIEYHHKA. [leATeIbHOCTh 3THX HEHPOHOB aBTO-
HOMHAa M MaJIO 3aBHCHT OT HEPBHBIX BJIMSHHUH, PUXOAAIINX U3 LEHTPAIb-
HOW HEPBHOH CHCTEMBI.

3agaHus

Bbi0epuTe 01HH NpaBHILHBLIA OTBeET.
1. B cocTaB 3aqHKuX KOPEUIKOB CITHHHOTO MO3ra BXOAAT aKCOHBI
1) mpoBoafAmIKE HMNYJIBCHI OT TOJIOBHOTO MO3ra
2) naBuraresnbHbIX HEHPOHOB
3) 4yBCTBUTEIBHBIX HEHPOHOB
4) BCTaBOYHBIX HEHPOHOB
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B cocTaB nepeaHuX KOPELIKOB CIIMHHOIO MO3Ta BXOIAT aKCOHBI
1) npoBOAAIIME UMMYIILCHI OT TOJIOBHOT'O MO3Ta

2) nBUraTeNbHBIX HEHPOHOB

3) YyYBCTBHTEIBHBIX HEHPOHOB

4) BCTaBOYHBIX HEHPOHOB

BcraBouHble HEHPOHBI

1) ynpapasoT paboToil BHYTPEHHHX OpraHOB

2) HaxoAATCs BHE LEHTPAILHOH HEPBHOH CHCTEMBI

3) OCYWIECTBISIOT CBS3b MEXY UyBCTBHTECIbHBIMH M JIBHUTaTENb-
HBIMHM HEHPOHAMH

4) HUKOTAa HE OBIBAIOT TOPMO3HBIMHU

Bosbiias yacTh HEHPOHOB CHMHHOTO MO3Ta OTHOCHTCS K THILY
1) [BHraTeJbHBIX 3) BCTaBO4YHBIX
2) 4YyBCTBHTENBHBIX 4) CcHMOaTHYECKHX

HuaMerp CIHHHOTO MO3ra COCTaBIAET
1) Menee 0,5 cM

2) oxono 1 cm

3) oxoino 3 cMm

4) npubIU3UTENBHO 5 CM

KonuuectBo nap 4e€pemHO-MO3rOBBIX HEPBOB Y  4YEJIOBEKa
COCTaBJIACT

1) 8 3) 12

2) 10 4) 16

LIeHTpb! OPHEHTUPOBOYHBIX pe(IEKCOB Ha 3PUTENIBHBIE H 3BYKOBBIC
pa3apaXMTEIH PACIOIIOKEHEI B

1) cnuHHOM MO3re

2) NpoAOJIrOBaTOM MO3re

3) Mo3xkeuke

4) cpeaneM mosre

OMOLMOHAJIbHBIE peakuuH Yy JKUBOTHBIX Haubojiee OTYETIHBO
HPOSABJIAIOTCA [IPH pa3ipaXXeHHUH

1) mpomoarosaroro Mosra

2) DpOMEeXyTOYHOTO MO3ra

3) Mo3keuka

4) cpeanero Mosra
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10.

11.

12.

13.

14.

15.

312

3pI/IT€IILHa}l 30Ha KOpEI rOJIOBHOI'O MO3ra pacrnoJIoXKEeHa B

1) 3aTbLIOYHOI HoE
2) BHCOYHOI moie
3) nobHoii gone

4) TemeHHOH none

30Ha KOXHO-MBIIIEYHOH JYBCTBHTECJIbHOCTH KOPbI I'OJIOBHOI'O MO3ra

pacrioyioxxeHa B

1) nobHoli noie 3) 3aTBUIOYHOM AoIe
2) BHCOYHOH JoINe 4) TeMeHHOi aone

benoe BemecTBO Mo3ra

1) COCTOMT B OCHOBHOM M3 TeJl HEHPOHOB

2) CcOIEepKUT Mallo MHEIHHA

3). ocyuIecTBIIIET HPOBOAHHKOBYIO (DYHKIIMIO

4) obpasyer «6abouKy» BOKPYI CIIHHHOMO3rOBOrO KaHaia

CuMnaTHyecKHH H MapacUMIIaTHYECKHUH OTAENb] NPHHAJIEkKAT K
1) ueHTpanbHOI HepBHOI cucTeMe

2) BereTaTHBHOH HEPBHOI cHCTEMe

3) coMaru4eckol HEPBHOM CHCTEME

4) nepudepuueckoii HEepBHON CHCTEME

IMapacuMnaTuyeckas HEPBHAs CHCTEMA YBEIHYHBAET
1) naBrneHHe KPOBH

2) NepUCTAIbTHKY KHIICYHHKA

3) dYacToTy cepAedHbIX COKpallleHH

4) crnocoGHOCTb K 0OYYEHHIO

JiBHraTenbHb1i HEHPOH Ayry KOJEHHOTO pediiekca HaXoauTcs B

1) nepeaHux porax ceporo BELIECTBA CTHHHOTO MO3ra
2) 3amHHX porax ceporo BELIECTBAa CIIMHHOTO MO3Ta
3) OOKOBBIX porax ceporo BeLIECTBa CITMHHOTO MO3ra

4) HepBHBIX y3/aX, pacHOJI0KEHHbIX 0 00E€UM CTOPOHAM CIIMHHO-

ro Mosra

Slapa cMMIAaTHYECKOH HEPBHOM CHCTEMBI JIEXKAT B
1) cpenHeMm mo3re

2) IpOXOIrOBaTOM MO3re

3) TIpYOHBIX CErMeHTax CIMHHOIO MO3ra

4) KpEeCTLOBBIX CETMEHTaX CIIMHHOIO MO3ra



16.

17.

18.

19.

20.

BriGepuTe TPH NPaBHIbLHBIX OTBETA.

TIpOMEXyTOUHBIH MO3T peryiupyer

1) TOHyC KPOBEHOCHBIX COCYNOB

2) HMHTEHCHBHOCTb CIIOHOOTAENEHUS

3) noanep>kaHye NOCTOSHHOM TEMIIEPATYphl TENA
4) 4acTOTy OBIXaHUA

5) norpebnaeHHE NUIH U BOJBI

6) oOMeH BelecTB

B Mo3xeuke j1exar UeHTPH! peryIsaliH
1) MBIIEYHOrO TOHyCa

2) cocyaucToro TOHyca

3) o3l U paBHOBECHS TeNIa

4) KOOpAMHAIMH ABHWKEHHH

5) sMoumH

6) MOJIOBOTO MOBEACHUA

CumMnatuyeckas HEpBHas CUCTEMA

1) axruBupyer nesrenbHOCTh KKT

2) nopaeinser aearensHocTh JKKT

3) aKTHBHPYET CEPACHHYIO AEATENBHOCTD
4) mMOJaBIAET CEPAECUHYIO NEATENBHOCTD
5) ycunuBaeT BblICIECHHE MOYH

6) TOPMO3HT BBLICICHHE MOYH

Ilapacumnarnyeckasi HepBHas CHCTEMA BBI3bIBAET
1) noBBILIEHHE YPOBHS ITIOKO3BI B IUIA3Me

2) CHH)KEHHE YPOBHS INIIOKO3bI B IIa3Me

3) pacumpeHHe 3payka

4) cyxeHHe 3payka

5) cyxeHue mpoceeTa 6pOHXOB

6) pacmupeHHe npocBeTa OPOHXOB

Sinpa napacuMNaTU4ecKOH HEPBHOH CHCTEMBI JIEXKAT B
1) kope 6ONBIINX NOTYIUAPHH

2) NPOMEXYTOYHOM MO3re

3) cpeaseMm mMo3re

4) NpOmOATOBATOM MO3re

5) rpyOHBIX CETMEHTaX CIIMHHOIO MO3ra

6) KpECTIOBBIX CErMEHTaX CIIHHHOI'O MO3ra
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21, ¥cTaHOBUTE €NOTBETCTEHE MEKIY YACTAMH MO3Ta H OTAEIAMH, K
KOTOPbIM OHH IPHHAAIEMAT, '

Yacru Mo3ra Oraeasl Moira
1) MHHIANEBHAHBIH KOMIUIEKC A) KOHe4HBIH MO3r
2) Tamamyc B) nOpoMexyTouHBIH MO3T
3) ueTsepoxoIMHE B) cpennait mo3r
4) runodus

5) runoTanamyc )
6) rHOmokamn ‘

KiuH K JagaHuam

Nt ponpoca 1 23|45 6 7 8 9 10
OTBET 312373132 3 4 2 1 4
Nemompoca | 11|12 |13 |14 |15} 16 17 18 19 | 20
OTBET 3|22 1|3 1356;134]|23,6[(245]|34,6
3anapme 21
1 2 3 4 5 6
A 1B b

Opranbl 4yBCTB. AHATH3ATOPBI

AHAIH3IATOp - JTO cHCTeMa, 0DECMEYHBAIOIAR BOCTIPURTHE, HEPE-
Jauy B MO3M M aHANHM3 B HEM KaKOro-mH6Go BuAa HHOpPMALHN (3PHTENL-
HOM, CTYXOBOH, ODOHATENBHOH H T. 4.). Ka)ILA aHAMH3aTOp COCTOMT U3
neprepuueckoro oraena (peuenTopa), IPOBOAHMKOBOLIO OTAIA (HEps-
HBIX HyTeH) H UEHTPaNLHOTO 0TAENa (LleHTPOs, B KOTOPBIX Ha OCHOBE aHa-
NH3a JAHHOTO BHIA HHOOPMALIMM BO3HHKAST OLUYLIEHHE),

3pumenenoti anaruzamop. bonee 90% uHbopMany 00 oOKpyXkalOLIEM
MHpE YEN0BEK NONYYAET ¢ MOMOIIBED IPEHHA.

Opran 3pcHHd — TNa3 — COCTOMT M3 IMIA3HOI0 NGMA0KA H BCHOMOTA-
TensHOro annapata. K mociaeIHeMy OTHOCAT BEKHM, PECHHLBI, MBILLLEI
TNa3HOTO AGIOKA H CIIe3HBIE ene3bl. Cessl, 00pa3yrilMecs B CIIesHEBIX
KeNIe3ax, OMBIBAIOT NEPEIHWIT OTHeN raaiHoro S610Ka M 4Cpe3 HOCDLIE-
HBIH KaHAN CTEKAIOT B POTOBYK MONOCTE.
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['nma3zHoe sA650k0 MMeeT wapoobpa3Hyo GopMy H pacnoyarae€rcs B
TJIa3HUNE, TI€ MOXKET MOBOPAYMBATHCH MPH TIOMOIIH [Ia30BHIaTENbHEIX
TOMepeYHO-NO0JI0CcaThIX Mbluill. [1asHoe s610Kk0 uMeeT Tpu obonouku. Ha-
pyxHas o6onouka (GpubposHas, niu Genounas) criepeau rnasHoro A6goka
NEepEXOAUT B MPO3PAyHyI0 POTOBHUIlY, a €€ 3aJHHH OTACH Ha3bIBaeTCs
criepoii. Uepe3s cpeiHIOK0 000JI04Ky — COCYIMCTYIO — IJIa3HOE A0I0KO
cHabxaeTcs KpoBblo. Brnepenu B cocynucToi 060s104ke MMEETCS OTBED-
CTHE — 3payoK, — [03BOJIAIOLIEE JIyyaM CBETa IIPOHHKATh BHYTPh Ila3-
Horo sA6moxa. Bokpyr 3pauka YacTh COCYIUCTOH OGOJIOYKM OKpalleHa H
Ha3bIBA€TCS PAfYKOH. MBIIIIBI 3payka pacIIMPAIOT HIIH CYXaloT €ro B
3aBHCHMOCTH OT AIPKOCTH CBETA, OCBEILAIOILETr0 I71a3, NPUOIH3HTENBHO OT
2 no 8 MM B AuaMeTpe. Mexxay poroBHUIICH U PaayKKOH PAcIONOKeHa Ie-
penHss Kamepa Iiasa, 3aloJHEHHas )KUAKOCTBIO.

TTo3agu paay»XKu pacnoIOXeH MPO3PaYHbIA XPYCTAIMK — JBOSKOBBI-
MyKJas JIMH3a, HeoOxoauMas Juist GOKYCHPOBKHM JIydeH CBeTa Ha BHYTPEH-
HIOI0 IOBEPXHOCTb IMa3HOTO f100Ka. XPpyCTanuK CHaOXeH crienanbHbBIMU
MBILIIAMH, MEHSIOUIMMH €r0 KPUBH3HY. DTOT NPOUECC HAa3bIBACTCH AKKO-
Mozauued. Mexay paly»Koi U XpyCTaIMKOM pACIOJIOKEHa 3aHI KaMe-
pa riasa.

Bosbluas 9acTe ry1a3Horo s010Kka 3ano/IHEHa MTPO3PavyHbIM CTEKIOBHA-
HbIM TenoM. [IpoHas depe3 XpycTaqMK U CTEKIOBHIHOE TENO, JIyYH CBETA
NONaJarT Ha BHYTPEHHIO 000I0YKY IJIa3HOTO A0J0Ka — CeTYaTKy. ITO
MHOTOCJIOIHOE 00pa3oBaHKe, IPUYEM CIIOH, COAEPXKAIIME 3PUTEIbHbIE pe-
HenTopsl: Kon6oukH (000 7 MiH) ¥ nanoyku (oxono 130 mnw), obpamie-
HBI K cocynucTod obosouke. B manoykax coaepHUTCs 3pHUTENbHBIN IHI-
MEHT pOJIONICHMH, OHH ©ojiee YYBCTBMTEIbHBI, 4YeM KOJIOOYKH, H
obecreynBaT YepHO-0enoe 3peHre NpH IJI0XoM ocBellleHHH. Konbodku
COAepXKaT 3pUTENbHbIH TUTMEHT HOJONCHH M 00ECIIEYUBalOT 1IBETHOE 3peE-
HHe B YCIOBHMSX Xxopouleii ocBelieHHOCTH. Bonbe Bcero konbouek pac-
M0JIaraeTcs NpAMO HAIPOTHB 3payka, B TaK Ha36IBAEMOM XKEJITOM IIATHE, a
B nepuepHIECKHX OTIENaxX ceTyaTku KojabodeK MOYTH HET, TaM pacIoja-
raloTcs OJHHM NMaIOYKH.

Ion neficTBHEM KBAHTOB CBETA 3pUTEJIbHBIC IIMTMEHTH Pa3pyLIAlOTCs,
TEHEPUPYS JIEKTPHUYECKHE CUTHAIIBl, KOTOPHIE MEPENalOTCA OT MaloyeK U
KO0JI004€K K TaHINIHO3HOMY CJIOH0 ceT4aTKH. OTPOCTKH KIIETOK 3TOTO CIOS
00pa3yroT 3pHTENbHBIH HEPB, BRIXOAAIMI U3 1a3HOro 0J10Ka uepes cie-
T10€ MATHO — MECTO, [I€ HET 3PUTEIIbHBIX PELEIITOPOB.
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Beiiina u3 riasHoro A0i0ka, 3pUTENBHBIA HEPB CIEAyeT B BEPXHHE
OyTpel 4ETBEPOXOJMMA CPERHEro MO3ra, rje 3pUTelbHas HHGOpMaLMA
noaBepraercs nepBHuHoN obOpabotke. Ilo akcoHaM HEHPOHOB BEPXHHX
OyrpoB 3pHuTenbHas HHGOpPMAlMs [ONAJACT B sApa Tajamyca, a yxKe
OTTYAa — B 3aTbUIOYHBIE JOJIM KOpBHl OONBILIMX Nodymapuid. FIMeHHO
TaM (GOpMHpYeTCs TOT 3pUTENbHBIH 00pa3, KOTOpbI MBI CYOBEKTHBHO
OLIYIHAEM.

Cnenyer oTMETHTB, YTO ONTHYECKAas CHCTeMa riaza (GopMHpyeT Ha
CETYaTKE HE TOJIPKO YMEHBILCHHOE, HO H MEPEBEPHYTOE H300pa)KeHHE
npeaMera. O6paboTka CHrHaJIOB B LEHTPAILHON HEPBHOH CHCTEME MPOUC-
XOJUT TaKMM 00pa3oM, 4TO IPEAMETHl BOCIPHHHMAIOTCS B €CTECTBEHHOM
TOJIOXKEHHH.

Cnyxosoii anaruzamop. Cilyx He0OX0JUM IJI BOCIIPHUATHS 3BYKOBBIX
KoJieDaHHuH B AOBOJILHO IIMPOKOM JHANa3oHe 4acToT. B roHoIIeckoM BO3-
pacTe 4yeloBEeK pa3iuuaeT 3ByKH B auanasoHe oT 16 000 no 20 000 I'u.
INomuMo co3aaHus OOBEKTHBHOH LEJIOCTHOH KapTHHBI 00 OKpYoKaroLIeM
MHpE CciIyX obecrieynBaeT peueBoe obIeHHE TIOAEH.

CrnyxoBoii aHayin3aTop BKJIIOYaeT B cebs oprad Ciryxa, CIIyXOBOH HEpB
H LIEHTPBl MO3ra, aHAJIH3UPYIOIIHE CIyxoBYI0 HHbopMauHmo. [lepudepu-
yeckasd 4acThb OpraHa Cllyxa, TO €CTh HENOCPEACTBEHHO OpraH Ciyxa, Co-
CTOHT U3 Hapy>HOTI'0, CPETHEr0 U BHYTPEHHETO yXa.

HapyxxHoe yxo uelioBeKa' IIpe[CTaBICHO YHIIHOH PaKOBHHOH, HapyX-
HBIM CIIyXOBBIM IIPOXOAOM M GapabaHHOI IEpEnoHKOMH.

VYIHas pakoBHHa — 3TO XpslIEBoe 00pa3OBaHHUE, NOKPBITOC KOXEH.
Hapy>xHBIf CIyXOBOH mpoxoj — KaHan ATHHOH 3-3,5 cM, 3akaHYHBalo-
muics 6apabaHHO NTEPEITOHKOH, OTAEIAIOLIEH HAPY)KHOE YXO OT IOJIOCTH
cpenHero yxa. B nosoctu cpeanero yxa oobemoM okoio 1 cM’ pacriono-
JKEHBI CaMble MaJIeHbKHe KOCTOYKH OpPraHH3Ma 4eJIOBeKa: MOJOTOYEK, Ha-
KOBaJbHS H CTPEMEYKO. MONOTOUYEK «PyKOATKOH» cpacTaercs ¢ Hapaban-
HOH IepenoHKo#, a «TOJOBKOH» IOABIDKHO NMPHCOCAMHEH K HAaKOBAIIbHE,
KOTOpast APYTOH CBOEH 4acCThIO TakXe MOABHXXHO COSIHHEHA CO CTpeMed-
koM. CTpeMeuko, B CBOIO Ouepe/ib, IIHPOKHM OCHOBaHHEM CpaIllEHO C Ie-
pENoHKO# OBANTBHOrO OKHa, BEIYyIero BO BHyTpeHHee yxo. ITomocts cpen-
HEero yxa uepe3 €BCTaXxHeBY TpyOy COEOMHEHa C HOCOIJIOTKOH. 3TO
HeoOXOIMMO Ul BHIDABHHBAaHUA JaBIeHHA N0 00e cTopoHsl OapabaHHOI
IEPETIOHKHM IPH U3MEHEHHAX aTMOC(HEPHOTO JaBICHHUA.

BHyTpeHHee yX0 HaXxOAMTCS B MOJIOCTH NHPaMHIBEI BUCOYHOH KOCTH.
K opraHy ciyxa Bo BHYTPEHHEM yX€ OTHOCHTCS YJIHTKA — KOCTHBIH CITH-
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palbHO 3aKpy4YeHHBIH KaHan B 2,75 oGopota, CHapykn YIMTKa OMBIBACTCA
nepunum{oH, 3aNonHgICIICH NOIOCTE BHYTPeHHETO yXa. B xaname ynuTku
pacrnonoXeH NepenoHvarhii JNaGHPHHT, 2al0NHEeHHBIH 3HnomuMdoil; B
3TOM Aa0MPHHTE HAXOAMTCH 3BYKOBOCIPWHWMAIOLMH anmapat — CIM-
palbHBIH OpraH, COCTOANIMH H3 OCHOBHOH MeMOPaHBI ¢ PElENTOPHBIMH
KIIETKAMH M TOKPOBHONH MeMOpanbl. OCHOBHAS MeMBpaHa — TOHKaA Me-
pencHYaTad neperopoika, paiefAionas NoROCTh YIHTKH H COCTOALLAN W3
MHOTQYHCIEHHBIX BOMOKOH pazIHuHOH puuHel. B sroit memGpaHe pacro-
JIOKEHO OKOMO 25 THIC. PELENTOPHBIX BOJIOCKOBBIX KICTOK, (JOHH KOHelL
Kax0oA pelenTopHOH KISTKH QHKCHPOBAH HA BOJOKHE OCHOBHOH MeM-
Opanel. UMEHHO OT 3TOrC KOHIIA H OTXOIHT BOAOKHO CIYXOBOIO HEPBA,

Hpy nocrymnennu 3BYKOBOTCG CHTHaJIZ CTONOMK BO3AYXa, 3allOIHAK-
M HAPYKHBIH CIyxoBojt npoxon, konebnercd. ITH KoledaHud yIaBiH-
RaloTcA OapabaHHON IEpeNOHKOA H Yepe3 MOMOTONEK, HAKOBAIBHIO M
CTpEMEUKO MEPENAKITCS Ha OBAJLHOE OKOWKO. IIpu MpoXoXaeHHN Hepes
CHCTEMY CIIYXOBBIX KOCTOUECK 3BYKOBBIE KONeDAHHA yCHIUBAIOTCA MPHOIH-
3uTenLHO B 4030 pa3 U nepeRaloTca HA NEPWIMM(Y H HIOIHMAY BHYT-
pensero yxa. Konebanua depes 3TH JXHIKOCTH AOCTHIAKT BOJIOKOH OC-
HOBHOH MeMOpaHB!, IpHYeM BRICOKHE 3BYKH BhI3BIBaIOT KoaebaHig Oonee
KOPOTKUX BOJIOKOH, 8 HMIKHE — Qonee AMHHHLIX. B pesyneTare koneba-
HUil BOMOKOH OCHOBHOH MeMOpaHH BO30YXKIAITCA PELENTOPHEIE BONOC-
KOBBIE KICTKH, H CHI'HAall 110 BOMIOKHAM CIYXOBOro HepBa [CPeaacTcs CHa-
qaja B AZPa HWKHHUX OYIpoB 4eTBEpOXOIMUA, OTTYAA B A0pa TAnaMyca H,
HAKOHEL, B BUCOYHBIC TOJM KOphI GONBIIMX [OMYIapHi, IIe H HAXOTHTCH
BBICUIMA LIEHTp C/1YXOBOH YyBCTBHTENBHOCTH.

BecmuOyanprplll an@iuzamop BEIIONHACT QYHKOIMIO PEryislMH 00-
JIOAEHKA Tella H €TO OTAENBHBIX uacTel B NPOCTPAaHCTRE.

IMepudepHueckad YacTe ITOrO @HATMIATOPA TIPEACTABICHA PEUEnTO-
PaMH, pacloIoMEHHBIMH BO BHYTPEHHEM YXe, a Taioke DONbUIHM KOMHYe-
CTROM PCUENTOPOB, PACNONOKEHHBIX B CYXOKIWIHAX MBILIL

B npenneepuu BHYTpenHero yxa JIOKAT JBa MCIIOYKA - KPYITLIA ©
OBANEHBIH, KOTOPLIE 3AM0NHEHbl SHICIHMpoHA. B creHkax Meuroykos Ha-
X0AHTCH BONBIIOE THCAO PELIEUTOPHBIX BOMOCKOBMAHEIX KIETCK. B uonoc-
TH MEILOYKOB PACTIOIOKEHBI OTOMHTE — KPHCTALIE COMNEH KallBIHA.

Kpome Toro, B NONOCTU BHYTPEHHETO YXa HaXOAATCA TPU MOTYKPYK-
HBIX KaHa/la, paclojiMKEHHBIX BO B3AHMHO NEPNCHIHKYNAPHBIX [NOCKO-
¢Tax. OHU 3anonHeHs! IHIoNUMGiol, B CTEHKAX HX PACIIMPEHHH HAXOAAT-
¢Sl PELICTITOPSL.
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IpH H3MeHeHMH NOMOMKEHHUA TONOBHL WM BCETO T€Na E NPOCTPAHCTBE
OTOJIMTE! H 3HAOTHM(A NOTYKPYKHBIX KAHAIBIIER NEPEMEILAIOTCH, BO3OYH-
49 BONOCKOBHIHBIE KNETKH. X OTPOCTKH 00pasyloT BECTHOYNAPHEIH HEpPE,
110 KOTOPOMY HH(OPMALHA 00 H3IMEHEHHH HOIOKEHAS Tela B IPOCTPaHCTRe
NONAJAET B 4APa CPEIHEND MO3Ta, MOKEUOK, AAPA TA1AMYCA H, HaKOHEL, B
TEMEHHYI0 0013CTh KOpEl SONBMAX [I0AYUIAPHIL.

Taxmuavnoiti ananuzamop. QCg3aHME -- OTC KOMIUIEKC OLIYIUEHH,
BO3HHKAKWIHX TPH Pa3sipakKeHHH HECKONBKHMX BHIAOB PELEOTOPOB KOKM.
Penicnimoper NpHKOCHOBEHNA {TAKTHABHEIC) DRIBAIOT HECKONBKHX BH;TOB; Q-
HH M3 HHX YYBCTBHTENLHE] H BO30YHUIAIOTCA IPH BIABIHBAKHH KOXKH Ha py-
ke Beero Ha {,1 MxM, Opyrie Bo30yKIalTed THINL [pH 3HAYHTENILHOM aB-
neHud. B cpeanem wHa | oM’ NPHXOJHTCA  OKONO 25 TaKTHIBHEIX
PELETTOPOB, OIHAKD HAa KOXKE NML@, NAIBUEB, HA H3LIKE HX IOPa3N0 HonbuIe.
Kpome Toro, Kk NpHKOCHOBEHHAM UyBCTBHTEIBHEL BOJIOCKH, HOKPLIBAIOLLHE
05% namrero Tena. Y OCHOBAHHA KAKIOTO BOIOCKA HAXOMMTCH TAKTHALHGIH
peuenTop. HudopMaliHa 0T BceX 3THX PELENTOPOB cOOHPAETCA B CIIHHHOH
MO3T H [0 NPOBOIALLHMM ITyTAM Genore BCInecTBA I0CTYNACT B AApA THWIAMY-
€d, @ OTTYJA B BLICLIHH LEHTP TAKTHJIBLHOH YYBCTBHTEITRHOCTH — o0JacTh
saHeil UeHTPATbHOH HIBUAMHBL KOPb! H0IBIKAX MOTyIIApU.

Bryeosolt anamezamop. [epndepuveckuil 0TaEn BKYCOBOTO aHAIH3A-
TOpa —_— BKYCOB]:]C peuenmpu — paCIlOJ’[l))KCHbl B -31IMTCJIMN A3LIKA H B
MEHBIIEH CTENEHH HA CITU3HCTOH POTOBOI MONOCTH W INOTKH. BKycommle
PEIENTOPRI PEArHPYIOT TONBKO Ha PACTBOPSHHLIC B BOJAE BELIECTBa, 4 HE-
PACTBOPHMEIC BCIIIECTBA BKYCA HE MMelOT. UenoBek pa3zndyaeT YeThipe BH-
A2 BKYCOBBIX OWIYIIEHHI: colcHoe, KHCNOE, CNaakoe, ropbkoe, bBonmnie
BCErO PEUENTOPOB, BOCTPHUMYHBLIX K KHCIOMY H CONEHOMY., PaclonokKe-
HO O 60KaM A3bIKA, K CNAAKOMY — HA KOHYHKE A3BIKa, K TOPLKOMY — Ha
KOPHE, X0TH HebOIbINOE YHCIO PELIENTOPOB JTKOOI0 W3 ITHX pa3ApaMuHTe-
neH pa3dpocaHo Nmo cnM3ncTolt Beell NOBEPXHOCTH A3blka, ONTHMAaNLHasd
BE.THYHHA BKYCOBBIX CIOYLWICHHH HAOMI0ONAETCA NPH TeMIepaType B NONoC-
TH pTa okono 29 °C,

OT peuenTepoB HH(HOPMAIIHA O BKYCOBBIX PA3JpaXHTENSX MO BOJOK-
HaM AIBIKOTIOTOMHOMO M acTHYHO JHLEBOrO H DMYKIAKMWEro HepBOs N0-
CTYMacT B CPeaHMH MO3T, Alpa TaTaMyca M B KOHEYHOM HTOTE Ha BHYT-
PEHHIOW TIOBEPXHOCTL BHCOYHBIX A0eH Kopbl DONLIINX noaywapuil, rae
paconoKeHsl BRICIIHE UEHTPH BKYCOBOTC AHANH3aTOopa.

Obonamensnviti ananuzamap. OfoHAHHe obecnednBaeT BOCIPHATHE
PasIMUHBIX 3anaxoB, OOOHATENBHBIE PEUCITOPH PACIONOXEHE! B CNN3H-
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cTol 000:104Ke BepxHel uacTh HocoBod nonoctd. Ofas nnomans, 3a-
| HHMaeMas OOOMATETBHBIME  PeuenTopaMH, ¥ UYeN0oBEKAa COCTABIIAET
3-5 cM’. Jlnst cpaRHEHHA OTMETUM, YTO, HANPHMEP, ¥ COBAKH 3Ta IIOWaLb
cocraBnsier 65 cM’, a y akyinl — 30 o, UyBCTBHTCIBHOCT OGOHSTCL-
HBIX MYIRPLKOB, KOTOPBIMH 3aKAHYHBAKITCA PEUETITOPHLIE 00OHATENLHRIC
KIETKH ¥ HEMOBEKA, TOXKE HE OUSHb BENHKA: 1A BOIOYKIACHHA GIHOTO pe-
uenTopa HeoOXoauMo, 4TODE! HA Hero noneHcTEOBANO § MONEKYN Naxyue-
ro RCILECTHA, 4 GIUYINCHME 3a11aXa BOZHMKAET R HAINEM MO3TE TONBKO NpH
B030yRICHHH NpHONH3UTENLHO 40 peuenTopos. TakuM o0pasoM, Yenosek
HAa4YHHaeT CYDBEKTHBHO OWYWIATL 3aMaX TOMBKO B TOM CHyHae, KOroa B
Hoc nonaaact donce 300 moexyn naxyuero semectra. Hudopmanus ot
OQOHATENBHBIX PELENTOPOR IO BONOKHAM OOOHATEIBHOIO HCPBA NMOCTYIIA-
eT B COCHATENBHYIO 30HY KOPH GONBIIMX NOMyllapHi, pacnoNoKeHHYI0
Ha BHYTPEHHEH U HIDKHEH MOBEPXHOCTH DONBIIMX TONYmApHii.

Jananus

BriGepuTe oMII NPAaBHILHBIH 0TRET,

1. Hapyxuas obomoyka riasa HaskIRaeTcA
1) ceruarkoii 1) OerouHoid
2) panyxuoi 4y cocynucTol

2. Cpeaneit o60MouKoN rnala AB;I9€TCA
1) poroeuua 3) Oexovuas
2) ceruatka 4) cocymgucTad

3 3payuoK — 3TO OTBEPCTHE B
1) ceruaTke 3) poroenue
2) pagyxke 4) cknepe
4, I'1azn0e A6noKo HIHYTPH 3aMOHCHO
1} xpycrannkom
2) ¢oTopencHTopamMn
3) CTEKIUBHIHBIM TENOM
4) axgomumMdoii
5 XpycTanuxk
1) ABMAETCA OCHOBHOH CBeTOMpENOMIAIOMEH CTPYKTYPOI Tasa
2) onpeuenseT UBET a3
3) peryaMpyeT nOTOK CBETA, NOCTYIAWILETO B IMA3
4) obeciieyuraeT NMTAHME 434
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10.

11.

12.

320

C110#1 TNrMEHTUPOBAHHBIX KIIETOK HMEETCS B
1) ceryatke

2) cocynucro# obonouke

3) porosuue

4) ckiepe

[Tpuobperennas 6:1M30pyKOCTh pa3sBUBACTCS M3-32

1) yBeIMYEHHS KPUBHU3HBI XpYCTaUKa
2) yMEHBLICHHUS KPUBH3HBI XpYCTaIHKa
3) cyxeHus 3payxa

4) paciHpeHus 3payka

ITprunHO# BpOXIEHHOH 1a/IbHO30PKOCTH ABJIAETCH
1) yBenuueHHe KPHBH3HBI XpYCTallHKa

2) yxopoueHHas Gopma riazHoro s610ka

3) ymeHblIeHHE KPUBU3HBI XpyCTalnHuKa

4) ynnuHeHHas GopMa rJ1a3Horo s6yoka

bapabaHHas nepenoHka OTAesseT
1) HapyXHOe yXO OT BHYTPEHHEIO
2) Hapy>XXHOE yXO OT CPEIHEr0

3) cpemHee yXO OT BHYTPEHHETO
4) cpenHee yX0 OT HOCOTJIOTKH

3BYKOBB.H BOJIHA HEIMMOCPEACTBEHHO BBI3BIBACT

1) xonebanus 6apabaHHOI NEPENOHKH
2) KonebaHHs CIYXOBBIX KOCTOYEK

3) xoae6GaHMS OBAJNLHOI'O OKHA

4) pa3sapakeHHE CIIyXOBBIX PELIENTOPOB

Konebanus 0apabaHHOH NEpEnoHKH HENOCPEACTBEHHO BbI3BIBAO

1) xoseGaHuUA CIYXOBBIX KOCTOUEK

2) xonebGaHHS OBAJILHOIO OKHA

3) xonebaHMA KHUIKOCTH B YIHTKE

4) pa3sgpakeHHE CITyXOBbIX PELENTOPOB

KonebaHus ciiyx0oBbIX KOCTOYEK HENOCPEACTBEHHO BBI3HIBAIOT
1) xonebanus 6apabanHOMN MEPENOHKH

2) xonebanus MeMOpaHbI OBATILHOTO OKHA

3) xoneOaHUs KUAKOCTH B YIHTKE

4) paszapa)keHHe CIIyXOBBIX PELENTOPOB



13.

14.

15.

16.

17.

18,

Konebannsa neprinmel B YIHTKE HENOCPEACTBEHHO BHIIBIBAIOT

1) konebanns 6apabannoit mepenoHKy

2} KkonebaHMUA CIYXOEBIX KOCTOHEK

3) konebanus McMOpAaHE! OBATEHOI'C OKHA
4) kone0aHWA OCHORHOH MeMOpaHB!

BonockoBhie pellenTepsl 00HAPYXEHE B

1) cervyatke

2) emcraxHesoil TpyDe

3) cTeHKax ¥pyTaoro H OBANBHOIO MCIIIOHYKOR
4) CHHIHUCTOH A3BIKA

3anHAA YacTh A3BIKA Honee BCero YyBCTBHTENRHA K
1) ropekomy

2) cnaaxoMy

3) KHciaoMy

4) coleHOMY

BrifiepuTe TPH NpaBHALHBIX OTBETA.

K CBETOINPCNOMIIAIONIHM CTPYKTYPRAM I11a3a OTHOCHTCA

1) poroeuma 4) CTEeRTOBUIHOE TEI0
2) 3pauox 5) cer4aTKa

3) xpycramik 6) pagysxka
{lamouxu

1} BOsByxAawTCA OLICTPO 1aX%E CYMEPEHHBIM CBETOM
2) BOCIOPHMHHMAIOT LIBET

3) pacrpeaeneHe! Mo CETYATKES paBHOMEPHO

4) ObIBRAIOT TPEX BH/IOR

5) couepxar spHTENBHBIR THIMEHT POAONICHH

6) nexar B obJacTH CHENOro NATHA

KonGoukn

1) nexar B OCHOBHOM B OOJIACTH XENTOTO MATHA

2) codepiaT 3PHTEIBHBIH IACMEHT PONONCHH

3) Bo30VKZAIOTCA MeUIEHHO M TONBKO APKHM CBETOM

4) 10 KOIHYECTBY YCTYHAOT NATOYKAM

5) He BOCIPHHHMAIOT [IBET

6) He ofpazyIOT CHHANCOB ¢ HEHPOHAMM [AHITIHOSHOIC CIOA
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19. BONOCKH UMEHOTCA Y CNenyHiuuX PelENTOpoR

1) Bonessle

2) CIVXOBBIE

3) TemiepaTypHble
4) oboHATENIBHBIE
5) pasHOBecHA

€) TaKTHILHbIE

20. B cocTaB cIyX0BOTO AHANTKHIATOPA BXDIAT

1) BMCOYHBIE J0.1H KOpEl GONBWIHX DOIYILAPHIE
2) TeMeHHbIe AOH KOPbI BONLINAX NomylIapUit
3) sapa mozmkeuka

4) sanpaTanamyca

5) sepxHMe §YTPEl Y4ETBEPOXOIMHA

6) HuKHHE OYTPHI UeTBEPOXOIMIS

21, YcTaHOBHTE COOTBETCTBHE MEKIY YACTAMH YXa H OTAC/IAMH, K KO-
TOpEIM OHH O0THOCATCA,

YacTHn yxa Otnensl
1) TONYKpyXHbie KaHaIsl A) HapyxHOE yXO
2} CcRAYXOBBHIE KOCTOUKH B) cpensee yxo

3) xpyramii W oBanbHLIL MEINOYKKH | B) BHYTpeHHEE yX0
4) Kpyrnoe N OBanblOE OKOLIKH
5) Oapabannas nepenoHka

6) eBcTaxHera TpyDa

Kawun K 3a1anusam

Ne Bonpoca 172|345 6 7 8 9 10
oTBeT 3:412 |3 1 2 1 2 2 1
Neponmpoeca |11 |12 13 |14 | 15| 16 17 18 19 | 20
OTBET 1 2 4 | 3 1 1134]1,3,5]1,34]245 14,6
Jananne 21
1 2 3 4 5 6
B b B B A b
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Bhicwiasi HepBHASA AEATENLHOCTD.
Be3yc/i0BHbIE H YC10BHbIE peIeKchl,
BoapcreoBanue H coH. CoIHAHNRE H MBINLIEHHE

BbICILIAA HEPBHAA AEATEALHOCTL 4EJIOBEKA NpeicTaBiieT coboii
CIIGKHYH) COBOKYITHOCTE HEPBHBIX NPOUECCOB, MEKAINMX B OCHOBC MOBE-
feHNA YeNoBeEKa H 00eCIeYHBAIOWHMX NPHCNOCOONCHHE K HIMEHAROUIMMCS
YCIOBHAM CYIecTBOBANHA. MaTepuaisHBH cyDcTpaT BeICUIEH HepeHOH
JeATeNbHOCTH — TonoBHOi Mo3r. Tlonyuas uHGOpMaLMI Yepes CeHcop-
HBIC CHCTCMbI, MO3L1 l)ﬁCCHC‘[HBaeT B.'ia[/]MOH,CI:ICTBHC OPFaHHSMa C OKpPY-
WAIOUICH CPeaoH M NOAACPHKHUBAET IOCTOAHCTBO BHYTPCHHEH cpelibl opra-
Husma. Bricuie ryHKIMKM MO318 — 310 BOCNPHATHE OXpYXatollei cpedpl,
UeNeHANPABIEHHBIE ARHACHHUA, SMOLHH, NAMATL H 0OyueHHe, GOAPCTRO-
BAHHE H COH, MBILUICHHE H Peub, Be3yCIOBHEIE H YCIOBHbIE PE{NEKThI

Mosr aefcTRYeT o peduIeKTOPHOMY IIPHHLIMILY, HElIPEPEIBHC PEaru-
pys HA BHEWIHHE W BHyTpeHHHE pasapaxuretd. llon pednekcom ofnigHo
NOHHMAIOT Haubonee anexpaTHYIO, CTEPECTHNHYIO PEaKIHIO HA CEHCOP-
HEle pasapaxHTend. OTeerHad peaknuA OpraHHiMa HAa pasIpaxHTeENb
1IPAKTHYECKH BCerfa BbIpakactcs ABixeHHeM. Jlioboe ounyineHHe 0CO3-
HAHHQ WM HCOCO3HAHHO COMPOBOKAACTCA OTBCTHONH ABMIATCIBHOIN peak-
yucid. JisrxeHust GuIBAKT HCIPOH3ROMBHBIMA, BXOILIHMM 1TaBHbIM 00-
pasoM B cHCTeMy oDecneueHHs  De3yclOBHLIX  peduiekcoB, H
NPOH3IBONBHEIMUA, 00SCTIRUMBAIOLINMYE BMECTE © HETPOHM3BO/IBHEIMH YC-
NOBHbIE pediIeKChl.

OCHOBLL COBPEMEHHOFO YUcHHS O BbiCileH HepBHOH [edATelbHOCTH
Obuin 3ancxensl WL IapnoseiM, paspaGorasuiuM yuerue of yCIOBHBIX
peduiercax. Bee pednexcwl, ceolicrserHnle oprannsmy, KLIL [lasnoe pas-
HJEeNuI Ha JBa Kiacca: OesycnorHsle 1 yenoeHsle (1503 1),

Ped.1ekcnl

BE3YCJIOBHBIE

YCJIIOBHBIE

BpO}KHBHHb‘IB, MePEIardTCs IO Ha-
CINSACTBY H3 NOKOJICHHSA B TTOKOINCHHE

IMpuoGpeTaroTea OpraHH3MOM B Te-
YEHHE XKHIHH

CeoiicTeennbl GonslMHeTRY 0cobei
NAHHOTC BHAA

MuauBuAyansHel, TO ecTb CBOHACT-
B&HHbI OTAC/ILHLIM 0CO0AM

HmMeroT mocToguHble pediekTopHble
AyTH

Pednextopasle ayTH dopMupyloTes
TIPH COBNAJSHHH ONPLISISHHBIX YC-
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Oronvanue mabi.

BE3YCJIOBHBIE

YCIOBHBIE

TlocToAHHE, NPAKTHYECKW He 3aTy-
XaXT B TCYCHHE BCeil MHIHH

HemectodAnHel, BhpabaTeiBalOTCA M
3aTYXAKIT B TEUCHHE XHIHH

Pcakums ApoHCXOAWT B OTBET Ha
8[EKBATHLIE BHEWIHHE WIH BHYTPEH-
HUE Pa3IPaKHTCIH

BrpabarbigaroTcid Ha oCHORe Desye-
NOBHLIX pedekcos

Moryr ocymecTRIATRCA 33  CYET
HCPBHBIX IEHTPOB, DPacronokKeHHBIX
B CHHHOM MO3T€ H TNOJKOPKOBBIX

OCylIecTBNAOTCA, KK TIPABHIC, NPH
YYacTHH KOpbl DOMBIIMX NOAYILAPHii
MO3ra

CTPYKTYPaX [OI0OBHOTO MO3Ta

K besycroensism peghrexcas OTHOCATCS: KAalieNb TIPH NOMATAHHH HHO-
pO}],HI:TK TEII B MBIXATCJLHLEC MYTH, BLLOCICHHE CHIOHLI llpH BHAC 1IHLIH,
OTISPTHBAHKE DYKH NPH OKOTE U T. 11

Jna obpasoBanns verzoenozo pegrexca HEOOXQMMMO COYETAHHE BO
BPEMEHH JIBYX paziIpaxkuTeneii: yclnosHoro (6e3paifniyHoro, CHrHANLHOTO,
HHANGHCPCHTHOIO OTHOCHTENIBHO BhIpAaOaThIBacMOH peakuuy) H Oesyc-
ROBHOCO, BBEIALIEAIOIIETO OUPeISNeHHBIH Ge3yc/ToBHbI pedaeke. Ycenob-
HEBIf CHTHAN (BCMHILUKA CRETA, 3RYK 3BOHKA H T. [1.) JOMKEH HECKOJIBEKO
onepexark BO BpeMeHH Oe3ycnoBHOe nojkpemnelne. OObIYHO YCIOBHBIH
pedinexc BrpalaThIBaeTCA {IOCIE HECKONBKHX COYETAHHH YCIOBHOIO H
0e3yCIOBHOrO Pa3Ap@KHTENEH, HO B HEKOTOPHIX CIy4aix KOCTATOYHO Of-
HOTO NpPEeRBABICHHUA YCJIOBHOrO M Oe3yCNOBHOTO padzipa)KUTeNd, YTOObI
00pazoBaica YCNOBHLIH pediekc.

Hanpumep, eciin HECKONBKO pa3 BRIOYATh 3BOHOK NEPEI TEM, KaK N1a-
BaThk coDaKe MUY, TO, HAYUHAA C KAKOTO-TO MOMEHTa, cofaka Byner non-
XONHTh K KOPMYILUKE H BBUIENATH CIIOHY KaXIBIH pa3 fIpH BKIICYEHHH
3BOHK4, €ll¢ 10 Toro, Kak e Oymer npeanasneHa muma. B stom cryuae
3BYK CTAHOBHMTCH YCJIOBHBIM CTHMYJIOM, CHTHAIOM O TOM, YTO OpPTAHH3M
OOTKEH TIPHIOTOBHTECA K 0e3YCIOBHOPEQUIEKTOPHOI NMUILEROH pPeakuHH.
Mesay cTuMyIoM (3BOHKOM) H THUICBOH peakuncH dopmupyercs ppe-
MEHHaA (QYHKUUHOHAILHAA CBA3b. YCIOBHBIH pednexc BrIpadaThIRAETCA
B mpouecce o0yueHns, NPHYEM CBA3b MEKIY CEHCOPHOH (B HalllEM NIpHMe-
pe — CIYXOBO#) CHCTEMO#t, BOCMPHHMMAIOIUEH YCIOBHBIN PA3APAXKHTED,
M MCOOIHUTCIBHBIMM OpPTaHaMH (3(upCKTOpHBIME), OOECHEHHBAKOLIKMA
peanu3aumio peduiekca, hopMHPYETCS Ha OCHOBE CORIANEHHA YCIIORHOIO
CTHMYNa H BE3yCIOBHOTO NOAKPENeHns muuieil.
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Jlis yenenrHo# BEIpaGoTKH ycnoBHOTO pediekca HeobxomuMo cobmro-
JeHHe TpeX YCIoBHH. Bo-nepBhix, YCIOBHBHIH pa3apaxxuTend (B HalleM
HpHMepe — 3BOHOK) JIOJDKEH IO BpEeMEHH MPELIECTBOBATh 6€3yCIOBHOMY
MOJKPEILICHHIO (B HallleM IpuMepe — MHIIe). Bo-BTOphIX, GHOMOrHiecKas
3HAYMMOCTb YCIIOBHOTO Pa3/paKMTeNs AODKHA OBITH MEHBILE, YeM y 6e3-
YCIIOBHOTO MoAxperuieHus. Haupumep, 11 caMKH KpHK €€ JIeTEHbIIIa AB-
nsercd 3aBeJoMO 6oJiee CHIBHBIM Pa3ApaxHTeNeM, YeM MHILEBOE MOAKPE-
IUIeHHe. B-TpeThux, cuia ycioBHOro H 0G€3yCIOBHOTO pasfpaxuTenci
JOJDKHA HMETh OIPENENCHHYIO BEIUYUHY (3aKOH CHIIBI), TaK KaK OYEHb
ciabble M OYEHb CWIBHBIE Pa3ipaKHUTENH HE NPHUBOAAT K BeIpaboTKe CTa-
OMNBHOrO YCIIOBHOTO peduiekca.

Knaccuueckuit ycroBHbIi pediiekc, BRIpabOTaHHBI Ha COYETAHHE YC-
JIOBHOI'O paslpaxKuTeNs U 0e3yClIOBHOTO INOJAKPEMIEHHs, Ha3bIBacTCs Y-
JIOBHBIM pe(UIEKCOM IEpBOro IopsAaKa. YCIOBHbIH peduekc, o6pa3oBaH-
HBIif Ha OCHOBE JPYroro YCJIOBHOro peduiexca, Ha3bIBa€TCH YCIOBHBIM
pediiexcoM BTOPOTO NOpAJIKA U T. A.

TTo muenmo U.I1. I1aBnoBa, mox AeHCTBHEM YCIIOBHOTO pa3ApaXHTEINs,
HanpuMep 3ByKa, B COOTBETCTBYIOILECH 30HE KOpHI GONBIIMX MONYILApHH
obpasyercs ouar Bo30yxaeHus. Ilon meiicTBueM 6€3yCIIOBHOTO pa3apasku-
Tens (NHILeBOro, 60JIEBOr0O M Ap.) B KOPe BO3HHKAET BTOPOH oyar Bo30yx-
AeHHA. Mexay 3TMMH oyaraMH BO3HHKAeT BPEMEHHAsA CBA3b (3aMBIKaHHUE,
no W.IL TlaBnoBy). IHOrna takas CBA3b JOJTO COXpPAHAETCA YKE IOCIE
OJTHOTO COYETAaHHUs YCJIIOBHOrO U GE3yCIIOBHOTO pa3IpaXKUTesIeH, HO 0ObIY-
HO m1d oOpa3oBaHHS CTOHMKOrO YCIIOBHOTO pediekca HeoOXoJuMO He-
CKOJNBKO TaKHX coueTaHMH. Tenepp NOCTaTOYHO NPEABABICHHA OMHOTO
YCJIOBHOTO Pa3sJpaXKUTeNIs I TOro, 4TOOb! BEI3BAaTh pedlieKc.

Ecnu 6e3ycinoBHble peduieKCEl MPAKTHYECKH HE TOPMO3ATCS, TO BhIpa-
60TaHHBIE YCIIOBHBIE pe(IeKCEl MOTYT TEPATH CBOE 3HAYCHHE NPH U3Me-
HEHHH YCJIOBHH CYIIECTBOBAHMA. YTacaHHe YCIOBHBIX pedIekcoB Ha3bIBa-
€TCi TOPMOXEHHEM. Pasnuuaror BHEUIHEe W BHYTpPEHHEE TOPMOXEHHE
ycnoBHBIX peduiekcoB. Eciin moa neiicTBMEM HOBOTO CHIJIBHOTO BHEILIHETO
pasapakuTeNs B MO3TE BO3HHKAET O4ar CHIBHOIO BO3OYXKACHHUA, TO paHee
BeIpabOTaHHAas yCIOBHOpe(IeKTOpHas CBA3b He cpabarniBact. Harmpumep,
IHIIEBOH YCIOBHBIH pedIeKc TOPMO3MTCA IPH CHILHOM LIyMe, HCIyre
cobaku, neHCTBHM Ha Hee 60eBoro pasapaxurend U T. A. Tako# Bua Top-
MO>KEHHs Ha3bIBaeTCA BHEIHUM. Ecin jxe BbIpaboTaHHBIH Ha 3BOHOK ped-
JEKC CIIOHOOTAETICHHA HE ITIOJKPEIUIATh KOPMIIEHHEM, TO IIOCTENIEHHO 3BYK
MIEpECTAET BBINOIHATE POJIb YCIOBHOTO Pa3sfApaXUTENS U peduieKC HAYHET
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yracaTh ¥ 3aTOpMO3MTCA. BpeMeHHas CBS3b MEXIY IBYMs LIEHTPaMH BO3-
OyXHeHHs B Kope pa3pyliutcs. Takoi BHA TOPMOXEHHA YCIOBHBIX ped-
JIEKCOB HOCUT Ha3BaHHE BHYTPEHHEO.

OCHOBHBIC KOHTAKTHl C BHELIHHM MHPOM YENOBEK OCYIUECTBIAECT B
OO0APCTBYIOLIEM COCTOSHHH. JTO COCTOSIHHE XapaKTepH3yeTcs JOCTATOYHO
BRICOKMM YPOBHEM 3JIEKTpPHYECKOH aKTHBHOCTH Mo3ra. B obecneueHuu
COCTOSIHHA GOAPCTBOBAaHHA BaXHCHILYIO POJIb HIPAET PETHKYJIApHas ¢op-
Mallis CPEHEro MO3ra, OT HEHPOHOB KOTOpOH BOCXOAMIIHE BO3OYyMXIaro-
IME BIMAHMA HAYT K HeCELM(PHUUECKUM siapaM TajaMyca, a OT HUX — KO
BCEM 30HaM KOpbI 00JIbIINMX NOMyIapHi. JIMKBHIALUS 3THX BIUSAHHH NPH-
BOJMT K CHIDKCHHIO BHHMAHHs, yXYAILEHHIO 00y4eH s, TaTOIOrHYECKOMY
CHY, IIOTEPAM CO3HAHHA H T. II.

Con — crienuduyeckoe cOCTOAHHE MO3ra H BCEro OPraHH3Ma B Lie-
JIOM, XapakTepH3ymolleecsi paccnablieHHeM MBIIIL, c1aboi peakuued Ha
BHELIHHE pa3ApaxHTeNH H T. . OcnabieHne peakTHBHOCTH OpraHu3Ma 3a-
BHCHUT OT NIaJICHHA YyBCTBHUTENBHOCTH IepH(PEPHUECKHX OTAETIOB aHAIH3a-
TOPOB H CHHXKCHHA BO30YAHMOCTH CTPYKTYp NMEPEAHETO MO3ra BCICACTBHE
ocnabieHHs PeTHKYJIAPHBIX BO30Y)KAAIOWHUX BIUAHHA Ha Kopy. OIHHM U3
I7aBHBIX XHMHYECKHX HHIOYKTOPOB CHA ABJIAETCA CEPOTOHHH, BhIpabaThi-
BacMbIH HEHPOHAMH LEHTpaJbHOH uYacTH cpexHero Mosra. Ecmm paspy-
IUIMTB 3Ty 0071aCTh H YMEHBLIUTD COAEP)KaHHE CEPOTOHHHA B MO3Te€, TO Ye-
JIOBEK JIMILIAETCS] BO3SMOXKHOCTH CHa.

Ilpu perucrpaliuy 3nE€KTPUYECKHX CHIHAJIOB MO3ra Ha 3JEKTPOIHLE-
danorpaMMe MOXHO 3aMETHTb, YTO IIEPHOA CHA HE OJHOPOJEH, a pa3buBa-
€TCsi Ha HECKONBKO LIMKJIOB, MOBTOPSIOLIMXCA NMPHOIH3UTEIBHO KaXKAble
90 MuHyT. Bo BpeMs nonHoro uMkia ¢aza MEAJICHHOBOJHOBOTO (OPTOAOK-
CAJIBHOTO) CHa — MEPHOJa MEUICHHBIX HH3KOBONBTHBIX BOJH Ha D3I —
cMmeHsiercs (pa3od napagoKCcaabHOro, WM OBICTPOBOJIHOBOrO, CHa. B 3Tty
ta3y HabmoaaTcsa OBICTpBIE IBYDKEHHSA I71a3, COKpALIEHHs MHUMHYECKOH
MYCKYNaTyphbl, IBHXXCHHUS naibleB. B 31y ¢a3y yenosex BUAHT cHbL. B Te-
Y€HHE HOUH OOBIYHO HaOmoaaercs 4—6 MONHBIX LIUKIIOB.

TaxuMm obpazomM, coH npeacrasiser coO0H He MPOCTO YTHETEHHE Jesi-
TEIBHOCTH MO3ra, a TAKOE COCTOSHHE, KOraa Ha (OHE CHHXKEHHsA CEHCOp-
HOTO MOTOKA K MO3r'y B €r0 CTPYKTYpax IPOHCXOAUT YCHJIEHHE HEKOTOPBIX
0OMEHHBIX NpolieccoB, 06paboTka paHee NONy4eHHOH UHQOPMALIMH H T. 1.

Co3nanne — 3T0 BbICIIas (YHKLHSA YEIOBEYECKOrO MO3ra, KOTopas
3aKJII0YaeTCA B OTPA)XEHUH AEHCTBUTENBHOCTH H HAIIPaBICHHOM DETyIIH-
pPOBaHHM B3aHMOOTHOLLIEHHH JIMYHOCTH C OKPYXKaloLIeH CPEeaoH.
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Mrulninense — cnocobHOCTE HE/I0BeKa IPEeNCTABHTE H NEPEeIaTe Opy-
THM JIIOASM CBOE OTHOMIEHHE K NPOHCXONAWEMY TIPH TIGMOIIH CNIOB H 06-
pa3os. MbIINEHHE ABNAETCH OOHOH H3 INABHBIX (PYHKIHHA YEN0oBEYECKOTo
Mo3ra,

B 0CHOBE CO3HAHHMSA M MBIUUIEHHSA JIEXHT NPOLECC NMOCTOAHHOTO AHa-
Mu3a orpoMHOre ofbema HHPOPMALKMK, NOCTYNAWEH KAK U3 BHEIMHEH
CPEABl HCPC3 OPraHbl YYBCTB, TAK W OT BHYTPEHHHX PELCNTOPOB, Pealn-
PYIOUIMX Ha Maneifuide u3MeHeHHA BO BHYTPCHHEHR cpene opraduima. Co-
ROKYITHOCTh NNPONCXOAALIHMX B LEHTPANLHOH HEPBHOH CHCTEME NMpPOLIECCOB,
ofecneHBaCILHX BOCTIPHATHE H aHANTH3 HHGOPMALIHH, a TAKKE aleKBaT-
HYIO OTBETHYIO PEAKLIHI) OPraHH3Ma, HA3BIBAIOT CUzHAIbHoU cucmemon. U
Y XHBOTHBIX, H Yy Y€JIOBEKa WMEETCH TepRaf CHTHANBHAg cucTema, OHa
BOCTIDHHHMAET KOHKPETHBIC MATEPHAIBHBIE PABAPAKHUTEIN OKPYXAKINETD
MHpa H ABIAETCA OCHOBOH AnA GOpMMPOBAHUA ANCKBATHOH OTBETHOMH pe-
aKnMy Ha npoucxoasee, KpoMe Toro, y Yenosexa B CBAIM ¢ NOABICHHEM
peyH XOpOIO pa3BMTA BTOPas CHrHanbHas cHcrema. OHa oOycmoBneHa
0CcOOEHHOCTEI0 BhICIICH HEPBHOMH NEATENBHOCTH YENOBEKA BOCHPHHHMAThL
NpOH3HECEHHOE WM HANMCAHHOE C/IOBO, TPHYEM CHTHANBHOE 3HAYEHHE
CII0Ba ONpefeNfAeTc He COYETAHWEM 3BYKOB HIH OYKB, a MMEHHO TeM
CMBICNIOBEIM 3HAYEHHEM, KOTOPOE HECET JTO CoBO. [IpH NOMOLIM CNoB Ye-
AOBEK MOMKET OYEHE TOUHO BHPA3IMThL CIMKHEHIIHE aBCTPaKTHEIE TOHATHA,
OTTEHKH YYBCTB H MHOroe apyroc. Heo0XoIHMO OTMETHTE, YTO 3a4aTKH
BTOPOH CHTHAMLHOM CHCTEMBl OGHAPYXEHB! Y MHOIMX BBICOKOPAIBMTEIX
KUBOTHBIX: cofak, KHToOOpaIHEIX, BOPOHOBLIX, nomyraes M Ap. Cobaka,
HalpHMep, ¢nocofHa YCBOMTH 3HA4eHHd GO/BIIOrO KONMHYECTBA CIOB, HO
cnenKa ckeneTa Yepena He JaeT € BO3MOXHOCTH YIEHOPa3IeNnbHO
IPOH3HOCHTE CNOBA K (pasbl.

3aganua

BpifepHTe 0AHH npapiIBHLIA OTBET.

1. Pasapaxurens, Ha KOTOPBIH CYLIECTBYET BpOMIEHHAI pEAKIHA,
HasbIBAETCA
1) ycnopHEM
2) ©Oe3ycloBHBEIM
3) o0OpOHHTENLHEIM
4) nnandibepeHTHRIM
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YcnosHble pedinekcn

1) nepenaroTcs no HACIEACTBY

2) BHAocneUHGHYHEI

3) coXpaHMIOTCA B TeHEHUE BCEH JKHU3IHM
4) HMHAHBHAYATBEHBI

BezycrosHble peduiekc

1) He HacnmemyloTCs

2) B TedeHHe KH3HH 06pa3yIOTCA M YTACAIOT
3) RBIAIOTCH BPOKACHHBIMH

4) cnocoOCTBYIOT BRIKHBAHHIO B HIMEHKIOUIHXCA YCIIOBHAX CPEIEI

TOPMO}KeHHe, KOTOpOE  BBI3BIBACTCA CHIBHEIM  DNOCTOPOHHHM
pasgpaxHTEneM, HE CBA3AHHEIM C BpraﬁDTaHHbIM YCAOBHBIM

pecbnelcc OM, Ha3bIBaACTCA

1} BHemHHM 3) sanpefenbHBIM
2} YCIOBHEIM 4} BHYTPSHHHM

Bnepeeie Topmoxenue B [IIHC Gsino oTkphITO

1} JL.C. BrIToTCKHM 3y H.M, CeuenoprLiM
2} H.II. IlaBnoBEIM 4) A.A. YXTOMCKHM
ABTOpPOM y4eHHs O JOMHHAHTE ABIACTCA

1) H.H. Tluporos 3) AA YxTromckuit
2) H.IL Tlamnoe 4y H.M. CeueHon

LlenTp cHA pacHonokeH B

1) crMHHOM MO3TE

2) cTBOME MO3ra

3) MO3mEeuKe

4) kope GonbmKAX NONYLIAPUE

B ofecneaendn cocTosHuAa GoapcTBoBaHMA BaxHeHIIVIO
Hrpaet

1} 4epHas cyOCTaHUMA CPEQHETO MO3Ta

2} petukynspHat GopMalLUg CTBONA MO3Ta

3} MO30MHCTOE TENO

4} TrHOTOKaMII

OCHOBHBIM XHMHYECKMM HHAYKTOPOM CHA ABISETCS
1} BazonpeccHH 3} nogamuH
2} OKCHTOLMH 4} cepoTOHHH
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10.

11.

12,

13.

14.

15.

16.

BricTphIii coH Habmopaercs

1) HecKoNBKO pa3 B TEYEHHE IIEpUOA CHa
2) B CaMOM Hayalie 3achIaHHuA

3) OOHOKPATHO B CEpelHHE IIepUOka CHa

4) HenocpeACTBEHHO Nepex Npo0yXIeHHEM

Bo Bpemsi CHa B oOpraHu3Me 4eJIOBEKA IPOHCXOJHT

1) nepepaborka HH(OpPMaLWH, MOTYYEHHOH BO BpeMs 60apcTBO-
BaHHsA

2) mnosHasA penaKcalus MBIIIL

3) croiikoe CHHXEHHE UHTEHCUBHOCTH OOMEHHBIX IIPOLIECCOB

4) naneHue OMONEKTPUIECKOH aKTHBHOCTH MO3Ta

K pednexcam camocoxpaHeHHs HE OTHOCATCA

1) nuiessle 3) OpHEHTHPOBOYHEIE

2) mnUTHEBHIE 4) romeocTaTH4ecKHe

K 3a1uTHBIM pediekcaM OTHOCHTCS

1) sxeBaHue 3) chroHOOTAENEHHE

2) rnoTaHue 4) yuxaHue

Bropas curHaipHas CHCTEMa BKIIOYaeT YCIIOBHBIE pe(dIIeKCHI,
(hopMHpyOLIHECS Ha CAEAYIONIME CTUMYJIEI

1) 3puTencHbIE 3) cnoBecHbIE

2) oOoHATENbHBIE 4) ciyxoBbie

BTOpaﬂ CHUIrHaJIbHasA CHCTEMa Yy Y€JIOBCKA NOJIy4YHIIa CBOC Pa3BUTHE
6naronaps

1) TpAMOXOXIEHHIO

2) MOABIECHHIO PeYH

3) NOABIEHHIO CTEPEOCKOTIHYECKOTO 3PEHHUA

4) acHMMETPHYHOMY Ppa3BHTHIO NIPAaBOTO H JICBOTO IOTyLIApHi
Mo3ra

BrifepuTe TpH NpaBHILHBIX OTBETA.

YcioBHbIE pedIieKCh

1) HacnemyroTcs

2) yCTOHYMBEI, TO €CTh COXPAHAIOTCS B TEUEHHE BCEH KHU3HH

3) HHIUBHAYaJIBHBI

4) cnocoOCTBYIOT BEBDKHBAHUIO B H3MEHSIOLIMXCS YCIIOBHUAX CPEIb
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17.

18.

19.

20.

330

5)

6)

He BBIpabaThIBAIOTCS MPH MOBPEXKIACHUM KOPBL GOJNBIIMX IOIY-
apuid
YHHBEPCAJILHEI

Besycnosnele pedekcsl

1)
2)
3)
4)
5)
6)

BUAOCTIEUHDUUHEL

HE HaclexyloTcs

H3MEHYHUBBI, TO €CTh IOCTOSIHHO 00pa3yloTCs U yracaloT
COXPAHSIOTCS IOCJIE yIAJIEHHS KOPbI OONBIIMX TONTyLIapHH
ABJIAKOTCA BPOXIACHHBIMH

HHIMBHYalIbHBI

st napagoKcanbHOro CHa XapakTepHO

1)
2)
3)
4)
5)
6)

y4aimeHHue Mmysbca

OBICTPOBOJIHOBAA HJIEKTPHUECKAS AKTHBHOCTH MO3ra
NaJeHUe YacTOThl CEPACYHBIX COKPAILEHHH
peaKcaHs MbIILL|

CHOBHJICHHUS

YPEKEHHE IbIXAHHSA

Jlns MeUIeHHOTO CHa XapaKTepHO

1))
2)
3)
4
)

6)

y4allleHHE JbIXaHHS
aKTHBHOE COKpALIEHHE MHMHUYECKOH MYCKYIaTyphl

JBHXKEHHA INIa3HBIX S0JIOK MOJ 3aKPBITHIMH BEKAMH

ypeXeHHUe Mmynbca

KonebGaHus OMO3JIEKTPHYECKOH aKTHMBHOCTH MO3ra € 4acToTOi
1-3T

najieHue ypoBHs 0OMeHa BellecTB

YcnosueM BhIpaOOTKH YCIIOBHOTO peduiekca SBIAETCs

1))
2)

3)
4)

5)
6)

HaJTHYHE ABYX pa3fpa)kKHTEJNei: yCIOBHOIO U 6€3yCI0BHOTO
npeaeCcTBOBAHHE 663yCHOBHOFO pasapaxHuTeis yCIOBHOMY I10
BPEMEHH

HECKOJIbKO COYETaHHH YCIOBHOrO M 0e3yclOBHOTO pa3lpakH-
Tenei

OTCYTCTBHE OTBJICKAKOLIHUX MOCTOPOHHHX pa311pa>1mTeneﬁ
3aTOPMOXKEHHOE COCTOSIHHE KOPbI OOJBLIMX MOJyIIApHii
OHOJIOrHYyecKas 3Ha4YHMOCTh YCJIOBHOT'O pa3apaxHUTECJiA A0JDKHa
OBITH 0OJIBILIE, YEM Y 6€3YCIIOBHOTO NOAKPEIUIEHHS



21. ¥cTaHOBHTE COOTBETCTEHE MEWY TEMIIEPAMEHTOM H THMOM BLIC-
mieit HEPBHOH ACATENBHOCTH, KOTOPAA [I1F HEr0 XapaKTepua.

TemmepamenT Tun BHJ
1) npeobaaganue Bo30YH(IElHA HAT |A) CHIBLHBIH
TOPMOXKEHHEM HEYPABHOBEIEHHbIH
2} OGonbllag ACABHKHOCTL HEPBHEIX |B)} CHALHBIH YpaBHOBELIEHHBUH
APOLECCOR B) cnadsli
3} cnaboe palBUTHE BO30YXKACHRA U
TOPMOKEHHA

4} MeNaHXOJHYECKHH TeMnepameHT
5} XOJCPUHCCKMWHA TEMACPaMEHT
6} CaHTBHHHYECKHH TeMnepameHT

Karoun K 3a1aHHAM

Ne ponpoca 123 .4]5 6 7 8 9 10
OTBET 214 |3 1 3 3 2 2 4 1
N ponipoca 11 |12 |13 |14 {15! 14 17 18 19 20
OTBET 13 (4312 1[345(145|1,25]|456](1,3.4
3ananme 21
1 2 3 4 5 6
A B B B A b
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Pazgen IV. OBIIIAA BHOJIOTHUA

Jo)apBHHOBCKHI MepHOT PA3BHTHA GHOJOIHH.
OCcHOBHBIE MOJ0KEHAA IBONHINHOHHOI0 YUeHHHA Y, Ilapnlma.
3nauenne TEOPHH 3BOTOUHR IJIH PA3BHTHA €CTCCTBOIHAHHA

Ilpencrapnenns O pasBHTHH NPHPOAB BHICKA3BIBANH €ILUE TAKHE aH-
THYHBIE Qunocodel, Kak ApHcToTens H I'epaknut (IV B. g0 H.3.). Tak,
ADHCTOTENE B CBOMX TPYyAaX NHCAN, YTO UENOBEK M KHBOTHBIE HMEIOT
€AHHBIH Mnad TEOpeHMA, a ['epakiIHT CUHUTAN, YTO BCE KHBOE LIPOH3O0LLIO
13 Hexuporo. B Cpennue Bexa B HayKe roCIOCTROBANIN MeTalHIHUECKHE
NMPpCACTARACHNA, COTIACHD KOTOPLIM TPHPOME MOCTOAHHA, HCH3IMEHHE M
H3HauYaIbHO co3mana borom Tak, kax mul ce Buaum. B XV B. odopmuncs
TpaHChOPMHIM — YydeHue 00 MIMEHACMOCTH BHIOB KHBOTHBIX M pacTe-
Huit. Hakonnenne dakTiaeckux 3HAHHH NPHBENO K MOABJIEHHIO CHCTEMA-
THKH, CO3JATENeM KOTOPOH GBI BENHKHH INBEJCKMH HAaTypaaucT H Bpad
Kapn Jluuneit (1707—1778). HanmMeHpLICH CHCTEMAaTHUSCKOH eIMHHICH
JIuvHEeR cuuTAT BHA; BHAB 0GBEOHHAINCE B OTPA/IB, OTPA/IBI — B KNACCHT,
K. Jlunneit pasnenun BCo XKHBYIC IPHPOIY Ha J1Ba HapCTBAa — XHBOTHBIE
H pPacTeHHA H BBEl OMHADHYH) HOMEHKIATYPY —- ABOHHBIE JIATHHCKHE Ha-
3BaHnA (HarpHMep, Ribes rubrum — cMOpOIHHA KpacHas).

Ilepras 3BOMOLHOHHAA Teopus Obina paspaboTaHa B Hayane XIX B.
Hanom baructom Mamapkom (1744-1829), B 1809 r. oH nHmeT ¢Bo#H oC-
HOEHO!H Tpya «@unocodnd zoonorum» (1809). CormacHo Jlamapky, JKH3HE
BO3HHKNA B BHJAE MPOCTRIX INEMEHTOB, 1aTeM Hayalcd AIWUTENBHLIA npo-
1ece MOCTENEHHOrO YCIMKHEHHS OPTAHH3AlHH OT HH3ILMX (hopm K Bbic-
kM. J1oT npougce Mumapx nazean «rpagaumed». Takum obpazowm, Jla-
MapK MpH3HABAI M3IMCHYHMBOCTE BHAOB W MPOTPECCHBHOE YCIOKHEHHE
OpPraHH3alUMH KHBBIX OPraHM3MOB. JIBIDKYIIMMH CHMaMH JBOMOUMM Jla-
MapK CYHTAI CTPeMICHHE %UBbIx ocobeH K COBEpLUEHCTRY, 4 TAKKE BIHS-
HMA BHEUHEH Cpenbl, B pe3y.;IbTAaTe KOTOPHIX BCE BOIHHKAIOUIHE H3IMEHE-
HAA OKa3plBAIOTCA TMOJE3HBIMH M TepefaloTca [0 HacledCTRY.
B cootseTcTBUM © Teopuck JlaMapka ojMH BM/ MOMXET [TOCTENEHHO IEpe-
XOJMTE B APYTOH, TO ecTh BHA apeaned. K GezycnosHsm 3acimyram Jlamap-
Ka OTHOCHTCA pa3paboTka obmieil cxeMbl NpoTrpecCHBHOTO PA3BHTHA NPH-
poasl. OIHAKO PeACTABNEHHA O NBHXYLIAX CHIIAX YBOIOUMH H BHIBOA 00
aptaTbHOCTH RHAOB ObUTH ONTHOOMHEIMH,
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DBOMIOLMOHHbIE IPEACTABIEHU BBICKA3BIBAJIH H MHOIME PYCCKHE
yuensie XVIII-XIX BB. (M.B. JlomonocoB, A.H. Pagumes u ap.). 3oomor
K.®. Pynse 3a 15 ner 1o nossienus 3BomouroHHoro yuenus Y. Jlapeuna
[HCAI O BBITECHEHHH OAHMX BHIOB JPYTHMH BCleAcTBHE GOphOBI 3a MC-
TOYHHUKH ITHIIH.

Onuako B ydeHmsix npeamecrseHHUKOB Y. JlapBuHa He GbUIH pELIEHHI
IBE OCHOBHBIE NpPOOJEMBL: NpeBpalleHue 0JHOH opraHHYeckod GopMsl B
Ipyryio (To ecTh npobsieMa BO3HHKHOBEHMS U3 OJHOIO BHIA APYroro BH-
na) u npobiema 1enecoo6pa3HOCTH OPraHHYeCKUX CYyIIECTB (TO €CTh IIO-
YeMy Ka)XIas HOBasi OpraHuyeckas (opMa OKa3blBaeTCs IPHCIIOCOOIEHHOM
K OKPYXAIOIIUM YCIIOBHSIM).

B konue 50-x rr. XIX B. Y. /lapBus u He3aBUCHMO OT Hero A.P. Yonu-
jec 00OCHOBalM HPHHIMI €CTECTBEHHOTO OTOOpa M IPEACTaBICHHE O
Oopube 3a CYIECTBOBAHHE KaK MEXaHH3Me 3TOro orbopa.

B 1859 r. Y. [Tapeun (1809-1882) B cBoeM renuansHoM Tpyae «IIpo-
HCXOXKIEHHE BHUIOB IyTeM e€CTeCTBEHHOro otOopa, unu Coxpanenue 6na-
TOIPHATCTBYEMBIX TOpoJ B 60ps0Oe 3a XHU3HB» IHcal, YTO I7IaBHOH IBH-
XKyIIEHd CWIOH 3BOJIOLMHM SBIMETCH ECTECTBEHHBIH OTOOp Ha OCHOBE
HACJIeACTBEHHON H3MEHYHBOCTH.

Taxum 00pazoM, Teopus 3BOJIIOLKMH IIYTEM €CTECTBEHHOTO 0TOOpa oc-
HOBaHa Ha JBYX IOJIOKECHHSIX.

1. [lns Bcex XMBBIX CYLIECTB XapaKTepHa H3MEHYMBOCTS. Jljis 3BOMIOLMH
Belylllee 3HaY€HHE UMEEeT HacJeICTBeHHAs M3MEHYHBOCTb. B Omaro-
NPHATHBIX YCJIOBHUAX CYLIECTBOBaHHS HEOONBIINE DPa3IUYHid MEXIY
0c00sAMH OTHOTO BHJAa HE OUEHb 3aMETHBI M HE UIPAIOT CYLIECTBEHHOH
ponu. OnHako B HeGIAarompusATHBIX YCJIOBUAX Aaxxe Hebonbliue Ha-
CIIEICTBEHHBIE M3MEHEHUS MOTYT OKa3aThCs PELIAIOIIUMHU H OIpele-
JIUTh, KaKHe 0COOH MOMYNALH NOTHOHYT, a KaKine — BBDKHMBYT.

2. HacneacrBeHHas U3MEHYHMBOCTH JAeT MaTepHall A 3BOIIOLIMOHHOTO
npouecca. [Tone3eH i BOSHUKIIMI NPU3HAK [UIA BHIA, ONPENCIIETCS
ectecTBeHHBIM 0T60pOM. EctecTBenHsnii orb6op, mo Y. [lapBuny, —
3TO COBOKYIIHOCTH NPHPOAHBIX NPOLECCOB, 00€CNICYHBAIOIIMX BBDKH-
BaHHe Haubolee NPUCIOCOGIEHHBIX 0co0eli H UX IOTOMCTBA, a C ApY-
rol CTOPOHBI — IIpeKpallleHHe Da3MHOXEHHA M Tubenb HaMMeHee
IPHUCIIOCODIEHHBIX 0cobeil. B OCHOBE €CTECTBEHHOIO OTOOpa JICKMT
6oprba 3a cymecrBoBaHue. Y. JlapBHH BHLIEISUT TpH (OpMBI 3TOMH
60pBOBI: BHYTPUBHIOBYIO, MEXBHIOBYIO B O0pr0y c HeOnIarompusr-
HBIMHU YCJIOBHSAMH CPEIBI.
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ITo 4. Hapsuuy, Supeba 33 cyniecTBOBAHHE — 3TO OAHH H3 OCHOBHEIX
(haxTopeB JBONIOUHH. JapBHH MCHIOB30BAT 3TOT TEPMHH B IIAPOKOM Me-
TabOPHHECKOM TOHHMaHUH, a He OyKpanebHo. B Gopebe 32 cyllecTBOBaHHE
BEKHBAKT M POACIDKAIOT CBOH pofd Te ocofu, KOTOpLIE MOTYT NepefaTh
CBOHM [IOTOMKAM HalOop MPH3HAKOB, TOIBOASKMUNX HAWIYYmuM 00pazom
NpHCNOCOGNTHCS K JAHHBIM YCIIOBHAM CYLIECTBOBAHUR.

Bnuanue yucuns Y. JlapeHHa Ha pasBHTHE OHONOTHYECKOH HAYKH
Upe3BRMAHHO BENHKE, Tak Kak Jlapeud BUCPBBIC NPCIVIOKWI €CTECTBCH-
HOHAYuHOEe OOBACHEHHE IBOMIOLMH. OH YCTAHOBW ABH/KYILHE CHIIBI IBO-
JHAMOHHOTO NPOLECCa; HACAEACTBEHHYH) H3IMEHIHBOCTL H €CTECTBEHHEINH
oT0Op, B OCHORE KOTOPOTO JEXHT Gopbfa 3a cywecTsosanune. Jlapsuu
NpeLIo:KL OOBACHCHAE TPOLECCOB BHA0VOPa3IGBaHHA H NPHYHH MHOTG-
o0pa3HA BHACE B OPHPOJE, 2 TAKKE BLIACHHI, KaKHM 00pa3joM 4yenosex
€0303€T HOBBIE COPTA H NOPOIL KHBLIX CYIIECTE.

Bonbie# BKNaA B pa3BUTHE SHONOTHIECKOH HAYKH 112 OCHOBE YUEHHA
HapeuHa BHecnn KA. Tumupsases, B.O. Koeancecknit, A.Q. Kopanes-
ckui, H.M, Meunukes, H.II. [Taenes, HU. Basuios, A.H. Cesepuos,
HL.H. llimansraysen, C.C. HeTEePHKOB H IPYTHE OTCYECTBEHHBIE YUEHEBIE,

B nenoM 3HaueHNe TeOpHH JBONHIMM I PAIBHTHA €CTECTBOZHAHMA
COCTONT B TOM, YTO Ha 0a3e 3BOTIOUMOHHOTO yYEHHR HAYalH MepecTpa-
BATKLCA TAKKE HAYKH, Kak IMOPHOIOTHA, PHIHONOTHA, NANeOHTONO A, Ha-
yala pa3lBUBATLCA CHCTEMATMKA Ha OCHOBE YCTAHOBIIEHMS POJICTBEHHBIX
CBA3EH M MPOHCXOMIEHHT CHCTEMATHYECKHX TPYHNI. JKCIEPHMEHTAIBHOE
H3Y4EHHE €CTECTBEHHOTO 0T0Opa NPHBENO K Pa3BHTHIO TEHETHKH, 3KOJO0-
FHH H JPYTHX HOBBIX HAIIPARICHUEA B OHonorum.

Kpurepuu Bupa.
[lonysumMa — eIHHHALUA BHIA H IBOJIOLHH,.
IloHATHe cOpTa pacTeHHH H MOPOADbI KHBOTHbIX

ITo coBpcMEHHBIM MpPeACTaBNeHHAM BHA — 9TO COBOKYIIHOCTB OCO-
Oeil, obnagaouiux oBLMMH MOPPONOrUMECKMMH, (DH3HONOTHYECKHMH H
OHOXHMHYECKHMH MPH3HAKAMH, 3aHHMAIINX ONpeeNerH LI apean, cro-
¢cOOHBIX CKPCLHBATRCH JIPYT C APYTOM H JAIOIIHX NIOA0BHTOC NOTOMCTEO,
3TH CBOACTBA NMPAMO CBA3AHBI ¢ OOWIHOCTRIO NPOHCXOMKAEHHA BCEX OCO-
Oe# jamHoroe suaa.

XAapaKkTepHble IS JAHHOMO BHAA TIPH3HAKH K CBOACTBA HAIBIBAKT
KPUTEpHSMH BRaa. Pazmuualor Mopdorsornyeckuii (CXOACTBO CTPOEHHSA),
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reHETHYECKHH (ONMHAKOBBIH HabOp XPOMOCOM), PH3HONIOTHYECKHH (CXO-
CTBO (H3HONOTHYECKHX IPOLECCOB), GHOXMMHUYECKHH (CXOJICTBO OHOXH-
MHYECKHX NPOLECCOB), reorpaHyeckuil (apeas BHOa) H IKOJIOrHYECKHI
(CXORCTBO YCIIOBHH CYLIECTBOBaHHsl) KpUTepuH. HH OMH M3 KpHTEPHEB
HeNb3s CYMTaTh abCOMIOTHBIM, TO €CTh VIS XapaKTEPHCTHKH BHAA HAI0
YUYHTBHIBATh BCKO COBOKYNHOCTh KpHTEpHEB. Tak, HampHMep, CXOJHOe
CTPOEHHE MOXET U He ObITh IPU3HAKOM OJHOIO BHJA, TAK KaK B NPHPOJE
CYIIECTBYIOT MOPGONIOrHYeCKH HEOTTHYHUMBIE BHABI-IBOWHHUKH (MOJIEBKA
OOBIKHOBEHHAs H II0JIEBKAa BOCTOYHOEBPOIICHCKAs; B IEpBOM Ciy4yae Habop
XpOMOCOM paBeR 46, a BoO BTopoM — 54). BakHOH XxapaKTepHCTHKOH BHIa
ABJIAETCA TO, YTO BHJ — 3TO 3aKpbITas I'€HETHYECKasi CHCTEMa, TO €CTh
MEXIy reHoGoHIaMH ABYX BHMIOB HET oOMeHa reHaMH. B ocHoBe 3toro
ABJICHHUA JIEKAT OTIMYHSA B Habope XpOMOCOM (I€HETHYECKHH KPHTEpHi),
HECOBIAACHHE CPOKOB Pa3MHOXKEHHs (IKONOTHYECKHH KPHUTEpHIi), pas3iiH-
YHs B CTPOEHMH TIOJIOBBIX OpraHoB (MOpPGOIOrHYECKHH KPUTEPHIA), pa3iii-
4psi B OpayHOM NoBeeHHH ((HU3MOIOTHYECKUIt KpUTEpHit) H ApyTHe dak-
TOpel. l'eHeTHYeckas CTPyKTypa BHAa H3MEHSETCA II0A JeHCTBHEM
3BOIOLHMOHHBIX (aKTOPOB, TOITOMY BHJ, HEOAHOPOIECH.

B cBA3M ¢ HEOAMHAKOBBIMH YCIOBHUAMH CpPEZibl OCOOH OJHOTO BUAA B
Ipezenax apeaja pacnajgaiorcs Ha 6oee MeIKHe €IHHHLBI — MOMYISALHH.
PeaspHO BUA cymecTByeT HMEHHO B BHJIE MOy ALK,

Ionmyasiuuss — 3neMeHTapHas CTPYKTypa BHIa — 3TO COBOKYIIHOCTh
cBOOOJIHO CKPEIMBAIOIIMXCA 0c0o0€ei JaHHOTO BHJA, XKHBYINAA JTHTEIBHO
Ha OIPEIEICHHON TEPPUTOPHH apealia BUAa. BHYTpH MOmyssiliuk 4acToTa
CKpeIHBaHHi ocobei ropaso Bille, 4eM MEXAY MOIMyISLHAMH.

Buapl — 310 cyMMa nonyJsisiuid; BHyTPH TIOIMYJISILIMH TIPOUCXOIMT €C-
TECTBEHHBIH OTOOp, U B ONPEAEIECHHBIX YCIOBUSIX MOIYT BO3HHKAaTh CHa-
yajia IOABHABI, @ 3aTEM H HOBBIE BHABIL.

Copra pacrennii — 310 GosbLIAs COBOKYNHOCTh PAaCTEHHH OJHOrO
BH1a, CO3IaHHas 4EJI0BEKOM B pe3ynbTare cenekuuu. Copra pacTeHHi xa-
PAaKTEpH3YIOTCA ONpPEAEICHHBIMH MOP(O(DHUIHOIOIHYECKHMH U XO3AHCT-
BEHHBIMH NpH3HaKaMH. I nmoaaepKaHus CYLIECTBOBAHHUS TOTO WIH HHO-
ro copTa HeoOXOAMMBI onpeeneHHble ycnoBus. Ecin 6naronpusTHeie s
JaHHOTO COpPTa PACTEHHH YCJIOBHUs HCHE3al0T, TO COPT BrIpoXkaaetcs. Cy-
LIECTBYIOT MHOTHE COTHH COPTOB pa3/IMYHbIX KYJIbTYPHBIX PacTeHHH (Ha-
MNpUMeEp, TONBKO OAHOMW IIUEHHLBI HacuuThiBaeTcsa Oosiee 300 pa3nuuHbIX
COPTOB).
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flopoabl MHBOTHLIX — ITO CO3AAHHEIE ¢ AOMOIIBIY HCKYCCTBEHHOTO
oT6opa IPYNIb KUBOTHEIX OJHOrO BHAA, KOTOPHIE OTAHHAKTCA FeHETHUE-
CKH YCTOHYHBBIMM MOPQONOrHYECKHMH, DH3HOJIOTHYCCKHMU H XOIACT-
BCHHBIMM lIpU3Hakami. B kavecTse npumcpa MOXKHO MPHBECTH APOCTIAB-
CKYIO M XOJIMOIOPCKYIO IOPO/IbI KPYIHOTO pOraToro cKota.

BriseneHneM NOpPOI M COPTOB 3aHHMAETCH cerexyid, 3anaueH KoTopoi
ABJAETCA CO3NAHHE HOBBIX H YIYUIIEHHE CYLISCTEYIOUIUX COPTOB pacTe-
HHH H NOPOI XKHMBOTHEIX.

,I[ancymue CHJIBI 3BOJKLHH:
HACHAEICTBCHHAA HIMEHYHBOCTD,
6opnba 3a cyniecTROBaHHeE, eCTECTBEeHHBIH 0THOP.
Beayuias poab ecTecTBeHHOr0 0TO0PA B DBOJIIOLHH

JIBMYLUIHE CHIBL 3BOMIONMH BIAOB B npupone, mo Y. JapeuHy, — 310
HACNeACTBEHHAS H3IMEHYHBOCTH M €CTECTBeHHBIH 0TOOp. OCHOBA ecTecT-
BEHHOTO 0TO0pa — Gopeba 3a CymecTBoBaUNE.

Pa3ny4alor HeCKoNbKo QOPM ECTECTBEHHOIO 0TOOPA, KOTOPLIE 3aBHCAT
OT ¥C/I0BUil BHENIHEH cpeibl.

Cmabunuzupyiowuii omfop BeleT K COXPaHEHHIO MYTaUHH, YMEHB-
INAKUIHX H3IMEHHHBOCTE CPeAHeH BENHYHHET NPH3HAKA, TO €CTh COXPAHSET
cpelHee 3HaueHWe nmphaHaka. Hanpumep: y UBETKOBBIX pPacTeHHI UBETKH
MAJI0 H3MEHAKTCA, 4 BETETATMBHBIC YaCTH pacTeHus bonee Bapuabennier,
Ha npenopuvy mBeTKa B 3TOM [pHMEpE TMOBNHMAN CTAGHIHIHPYOWIMHA
oTdop.

Apyras dopma otbopa — dsuxcyyutt ombop, IPH KOTOPOM TIPOHCXO-
JAWT CMEHA HODMB] DEaKkii¥ B ONPEISIEHHOM HAaTUDaBIeHHH; Takoi
oT00Op M3MEHAET cpeiHce 3HaqeHHe npuiHaka. [Ipumepom takoro orfopa
MOWET CHYKHThL [IOCTENEHHAd 3aMeHa B [POMBIIUIEHHBIX paioHax
CBeTIOOKPALIEHHEIX ocofefi Daloukn Depe3oBad MAJEHHLA HA TEMHOOK-
palIeHHEIE,

Eme oana qopma —— duspynmuenstii (pasperaaiowuii) ombop, KoTo-
DB DAeT NMPEHMYLECTBO JUIA BLUKHBAHHMA ocolelf, HMEIOIMX KpakHHHe
NPOABNEHNA JIAHHOTO NPH3HAKA. Takoi oT00p HanpasieH MPOTHE CPEAHUX
n npoMexyTouHblx Gopm. [Ipu aTom coxpawstorca Hanbonee YKIOHHB-
IHMECA OT CPEAHNX 3HAYCHHH NPH3IHAKA YacTH MONYIRNHH; KaK MPABHRO,
3TO NPOHCXOAHT B CBA3H C OUEHb PE3KHMH H3MCHEHHAMH cpegk obura-
HHs. HanpuMep, BcleIcTBHE MAcCOBRONO MPHMEHEHAA AJOXMMHKATOB CO-
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XKPAHWIHCE YCTOHUHBEIC K 9THM XMMHKATaM IPYIIE 0C00eH HACCKOMEIX,
Kaxxpan Takas rpynna cTajga caMOCTOATENbHEIM CENEKTHBHEIM LGHTPOM, B
npejenax Koroporo yxe crabunuiupyowmuii ordop coxpaHieT ycToi4n-
BOCTH K MECTHIHIAM,

B ocHeBe ecTecTBeHHore orfopa nexut Gopnba 3a cymecTroBaHHE,

JapsuH Belaensn Tpu GopMel 3108 OOpBOLL

a)

6)

enympusudosas Hopefa 33 CYIIECTROBAHME — 3TO KOHKYPEHLMA pac-
TEHHA OIHOTO BHIA 32 CBET W BOXY, XHBOTHBIX OIHOTO BHIa — 34
LY H Y43CTKH A8 [TOCENSHHA H T. .

mexcaudosas Oopuba 1a CYIECTBOBAHHE — DTO B3AHMOOTHOUICHHA
Mexay 0co0AMH pazIMYHBIX BUAOB, KOTOPHIE MOTYT pA3BHBATHCA, B
YACTHOCTH, B BH/IE NMAPAZHTHIMA, XHI[HHUECTRA, KOHKYPEHLIMM H T, IL,
ITpuMepoM MexBHAAOBOH OOpBOEI MOIYT CTYXKHTE B3AHMOOTHOWCHHS
MEXKIY MONYIAUHEH XMIMHUKOE (KYHHUEL, TOPHOCTAH U T. I1.) H MENKHX
TPBI3YHOB WIH BBITECHEHHE CBETQIHOOMBLIMH DACTEHHAMM APYTHX
CBETOMOOMBLIX BHAOB, KOTOPBIX OHH JIHLIANOT HEOOXOAMMOID OCBE-
LLEHHSA;

bopefia ¢ HeORaZONPpURMHBIMYE YCROGUIMY CPEdbl — MPOKCXOOHT TIPH
BIAHMONEHCTBHH XHBBIX OpPraHM3MoB ¢ abHOTHYECKHMH dakTopaMu
npHpoasl. To ecTs 310 GopnGa ¢ HETOCTATKOM WIH H30LITKOM BIaru,
OCBEIIEHHOCTH, C MEPENajoM TEMIIEPaTyp, ¢ 3aKHCIEHHEM HITH 3ale-
N2YHBAHHEM [10YBHI H T. T

Taxnum ofpazom, BCe HOBLIE NPH3HAKH, BOSHHKAICIIHE B Pe3yALTATE

HACNEACTBEHHOH H3MEHYMBOCTH, MPOXOAAT MPOBEPKY CCTECTBEHHBIM OT-
6opoM. EcTecTBeHHblli 0TOOp — rnaBHBIH ABMKYIUME, HATPABMAKARMA
¢daKTop IBOMOLUOHHOTO NPOLIECCA.

3amaHust

Bridepurte 0HH NpaBHILHbIH OTBET.

BrHAPHYIO HOMEHKIATYpY JaTHHCKHX Ha3BaHHH B HayuHYO
MMPAKTHKY BBEN '

1} K.b. Jlamapk 3) Y. Hapewuxn

2) K. JIunueii 4y T. Moprau

Ilepepas 3pomounoHHas Teopis Gbina CO3NaHA

1} 2K.B. Namapkom 3) M. JapeuHoM
2) K. Huuneem 4y K.@.Pynse
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IBOMIOLHA — JTO IPOLECC

1) HHIHBHAYATBHOTO PAsBHTHA JUODOT( KHUBOIO CYLICCTRA

2) MCTOPHYCCKOI(Q PasBATHS OPraHHUCCKOTO MUPA

3) pasMHOXEHUI N PAIBHTHA KIETOK

4) yny4iUEHHS W CO3JaHHA HOBHIX COPTOB PACTEHUH M MOPOX XKH-
BOTHBIX

Beaymyw ponk B IBOMOIHHM  HIpacT cICAYIOUIMA  BHA
HIMEHUYMBOCTH

1) uMTONTAZMAaTHUECKAA

2) MoanQHKALNOHHAN

3) koMmOHHATHBHAA

4) myTauyoHHaA

o Y. Japeunay, ¢IOCODHOCTE JKHBEBIX CYIUECTB HPOHIBOJIHTEL
JOoNbUIOe KOJIMYECTBO NOTOMKOS H OrPaHHYEHHOCTD MECT OOHTAHMS
H XH3HEHHbIX PECYPCOB — ITO HEIIOCPEACTBEHHBIC MPHIHHE!

1} HacneaCTBEHHOH H3MEHYMBOCTH

2} 6Gopubnl 34 CYUCCTBOBAHUE

3) BBIMHpaHuA

4) BuaooOpaseBaHHs

Ha pxaHoM mome, YWWCTOM OT COPHAKOB, HMEKOTCA BBICOKHE H

HH3KHC PACTCHUA, YTO HINMIOCTPHPYET

1} BuyTpHBHIOBYIO GOpEOY 3a CYIECTBOBAHME

2) memrpmoByio DopbOY 33 CYMICCTROBAHHE

3) Goprby ¢ HEOIATONPHATHHIME YCIOBHAMH BHELIHEH CpeJIbl

4) MoAHbUKAUUOHHYI) HIMSHUMBOCTE Oe3 GopbhObl 3a CyLIECTBO-
BAHHC

HacneacTsenHas HIMEHYHBOCTE B IPOLIECCE IBOMIOLIMH

1} co3naer HOBBIC BUALL

2) IDocTaBnAET MATEPHAN 119 PBOJKOLKMH

3) 3aKpennAeT CO3AAHHBIN B MPOLECCe IBONIOLMH MATEpUan
4) coxpauset HanOonee MONe3IHBIE H3IMCHEHHA

EcrecTBeHHBIi 0T0Op

1) co3gaeT HOBBIE MPH3HAKH OPTAHW3IMOB

2) YBENHYHBAET H3IMEHYHBOCTE B MOMYIALINAX
1) coxpanser Hapbonee NONEIHLIE HIMECHEHNS
4) CO3M4ET HOBBIC BHJIBT



10.

11.

12.

13.

14.

EcrecTBeHHbIl 0TOOp AeicTBYET HA ypOBHE

1
2)
3)
4)

OTIENBHOIO OpPraHMu3mMa
TTOMYJIALMH

BHA

6uoreHo3a

PC3yJIl>TaTOM JIEHUCTBHUA €CTECTBEHHOTO 0T60pa HE ABJIACTCA

1
2)
3)
4)

NPHCIOCOOIEHHOCTh OPraHU3MOB K Cpejie OOHTaHHA
MHOroo0pa3ue OpraHuyeCcKoro MUpa

6oprba 3a CylecTBOBaHUE

COBEPLICHCTBOBAHME OPraHH3alMH XKHBBIX CYILLIECTR

Hnmoctpanuueit aelcTBUs cTabMaM3upyromero otbopa He sSBiasgercs
CyLIECTBOBAHHE

1)
2)
3)

4)

KJIFOBOTOJIOBOH PENTHIIHH TaTTEPHH

KHCTENnepo peiObl IaTHMEPHH

TEMHOOKpAUICHHBIX 6abouek Oepe30BOH MANECHHLB B IPOMBILI-
JIEHHBbIX palOHaX AHIJIMU

rOJI0CEMEHHOrO PaCTEHUsS THHKIO

OrneMeHTapHOH eAMHMLEH BUA ABIsSETCH

1)
2)
3)
4)

oJHa ocoOb BUIA
JBE Pa3HOIIOJbIE 0COOH BHAA
ceMelHas Ipynna Byjaa, cras
HOMYMSALHS BUAA

I'eneTnueckuil KpuTepHit Buaa — 310

1)
2)
3)
4)

CXOJICTBO BCEX [IPOLECCOB XXU3HEAEATEILHOCTH 0CO0eH
CXOJCTBO BHEUIHETO M BHYTPEHHETO CTPOEHHS 0cobei
XapaKTEePHBIH [T Ka)KI0ro BUAa Habop XpoMoCcoM
COBOKYITHOCTh (paKTOpOB BHEIUHEH Cpefibl, B KOTOPOH CyLIECT-
BYET BHJ

CoBOKYNHOCTh ()aKTOPOB BHEIIHEH Cpejibl, B KOTOPOH CYIIECTBYET
BHJI, — 3TO

1)
2)
3)
4)

JKOJIOTHYECKUH KpUTEPHH BUaa
reorpaduueckuit Kpurepuit Buga
TEHETHYCCKUH KPUTEpUH BHIA
Mop¢oJIorHYecKui KpUTEpUH BHIA
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15.

16.

17.

18.

19.
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Paznuuus reHOTHMIOB pasHBIX o0cobell OOHOH  NONYJIALMH,
00YyCJIOBJICHHBIE CKPEIUBAHHEM, OIIPEEISAIOTCA H3IMEHUHBOCTBIO

1) MyranuoHHO#H 3) COOTHOCHTENBHOH
2) xombuHaTUBHOM 4) MozaubHKaLUHOHHOMH

BoiGepHTe TPH NPABHIBHLIX 0TBETA.,

OcHOBHBIM nNoONOXeHMeM 3BomouuoHHod Teopuu JK.b. Jlamapka
SBJIAETCS YTBEPXKICHHE O

1) u3HavanbHOM LesiecooOpasHOCTH NPUPOIBI

2) CTpeMIIEHHH BCEro XHUBOI'Q K COBEPLICHCTBY

3) HanpaBlIEHHOM BIIMSHHH OKPYXaIOIIEH cpenbl

4) nHanpapAOIIEM AEHCTBHH €CTECTBEHHOro 0TOOpa
5) HEHU3MEHHOCTH BHOB

6) HacJeI0BaHMH TOJBKO IOJIE3HBIX H3MEHEHHIH

3acnyra Y. JlapBHHA COCTOMT B TOM, YTO OH

1) co3aan nepByIo 3BOTIOLHOHHYIO TEOPHIO

2) pa3spaboTai TEOpHIO eCTECTBEHHOT0 0TOOpa

3) chopMynupoBan 3aKOH TOMOJIOTHYECKHX DPAHOB HACJEICTBEH-
HOHM H3MEHYHBOCTH

4) 0OBACHUI MPHYMHY MHOTOOOPA3Hs BUIOB B IPUPOIE

5) o0BsAcHUI NpoLecchl BHA00Opa30BaHMs

6) OOBACHHUI NPUYMHBI HPOUCXOKICHHS KU3HH

ITo npeacrasnenusM Y. JJapBrHa, OCHOBHBIMH JBHXXYILUMHU CHIIAMH
3BOJTIOLIMH SBJIAIOTCA

1) ompeneneHHas H3MEHYHBOCTD

2) HeomnpejeneHHas H3MEHYHUBOCTD

3) ecTecTBeHHBIH OTOOP

4) npeiid renos

5) ©6opbba 3a cyiecTBOBaHHE

6) cooTHocHTENbHAsE U3MEHYHBOCTD

J{Brxymui otbop

1) mnposBnseTcs NpU U3MEHEHHH YCIIOBUH CYILIECTBOBAHHS BHA

2) Habmogaercs Npy OTHOCHTENBHO IMOCTOSIHHBIX YCIIOBHSX CyIIie-
CTBOBaHHSA BUIA

3) cnocobcTBYeT CMEIeHHI0 MPEeXHEeH HOPMBI PEaKIMU B OJHOM
HanpapjieHHH



20.

4)
5)

6)

BAAronpHUATCTBYCT 0cO0AM ¢ OTIIIOHCHHAMK OT CPENHHX 3Hade-
HHI1 MpH3HAKA

HanpablieH NpoTUB ocobefl co CPETHHMH M TPOMEKYTOUHBIMH
3HAYEHHAMH NPH3HAKA

NPHBOJNT K CYXKEHHIQ NpexHeH HOPMBL peaklliH IPH3HaKa

Crabunuanpyunii otoop

1)
2)

3)
4)

5)
6)

{IPOABNAETCA NPYU HAMCHCHMH YCIOBHIA CYIleCTBOBAHHUA BHIA
NPOABACTCH IPH OTHOCHTCALHO [IOCTOAHHBIX YCAOBHAX CYIlle-
CTBOBAHHA BH/a

croco0CTBYET CMEHICHHUIO NPEXHEH HOPMBI PEAKIHH CPA3y B
HECKONBKHX HAMPABIEHHUAX

OTCEHBAET MYTALMH, BELYILHE K YBEIHYEHHIO HOPME] PEAKLIMH
NpH3HAKA

COXPAHAET CPEAHEE IHAYEHHE TIPH3HAKA

{IPHBOAMT K PACIIHPEHHIO NPC/KHCH HOPMbL PEAKIIHH [IPH3IHAKA

21, YcTaHOBHTE COOTBETCTBHE MEXAY HPONBICHAAMH ECTECTBCHHOIO
oTGOpa H ero BHAAMH,

IIponpacHun

Buael

1y
2)

3

4

3)

6)

CYILECTEOBAHHE KIIOBOTOIOBOH
PENTHINH raTTepHH
CYIECTBOBAHHE KHCTENEPOH
pPEIORI IATHMEPHH

NOABJIEHHE TEMHOOKPALLSHHBIX
Habouek Gepe3oBoii MaaeaniIsl B
NPOMBIIICHHEIX PAHOHAX
AHrnuu

CYIIECTBOBaHHE pazHOoDpasHEBIX
BeIOpKOB Ha ["anamarocckux
ocTpoBax

CYLIECTBOBAHHE FONOCEMEHHOTO
PACTEHHA THHKI'O

HMOABIEHHE HA OKCAHHYECKHX
OCTPOBAX HACEKOMBIX
OecKpBLILIX NGO ¢ OYCHB
MOITHBIMH KPBLUIBAMH

A) crabunusupytoninii otbop
B) aemxywmit orbop
B) auspyntHeHSBIH o160p
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Kawuu Kk 3anannam

Ne ponpoca 112|345 6 7 8 9 10
0TBeT 212142 1 2 3 2 3
MNemonpoca 111012 |13 |14 |15 16 17 18 19 | 20
OTBeT 31432236 245(23,5(1,34 (24,5
Jaganue 21
1 2 3 4 S 6
A A B b A B

BoiHHKHOBEHHEe TPHCIOCO0eHHI,
OTHOCHTENBHLIH XapaKTep NPHCNOCOdJIEHHOCTH,
Muxkpossonruusa. Bnaocofipazosanne

EctecTBeHHEIT OTOOp BCETAa HMEET XApaKTep MPRCnoCobHIeNbHOH
PEAKLHH K YCIIOBHAM CYUIECTBOBAHHA. BCe NpH3HaxM XMEBIX OPTaHA3MOB
nNpucnocoBneHsl k¥ yCNoBUAM KX cyllecTBoBanud. I[IpHcnocoOneHHOCTHIO
OTNHYAKTCH BHYTPCHHEE W BHELIHEE CTPOSHHME OPraHH3IMOB, MOBENCHHE
HBOTHHIX M T. I '

Tak, HanpuMep, UHTEHCHBHOCTL PA3MHOMKEHUA BHUUE ¥ TeX CYLIECTB,
TIOTOMCTBO KOTOpPBIX B CBOei Macce mormbaet. Tpecka, ve 3aboTauasnca o
CBOEM MOTOMCTBE, MEYET 34 NIEPHO/] HEPECTa OKONO 5 MITH HKPHHOK. CaM-
Ka MafaeHbKOH MOPCKOIl peIOKH, MATHAIUATHHIAOGH KOMIOIIKH, CaMel KO-
TOPOH OXPAHAET THE3AO ¢ MKPHHKAMH, MEUET BCETO HECKOIBKO AECATKOB
HKpHHOK. CJIOHHXa, OTOMCTBY KOTOpOI B MPHPOAE NOYTH HHYTO HE Y-
poXaeT, B TEUCHHE cBOEH A0iroft JKU3HH NPHHOCHT He Oonee 6 CITOHAT,
a BOT YeMOBe4ecKad ackapuga, adconroTHoe OONLUIMHCTBO MOTOMCTBA
KOTOpO#l THOHET, B TeueHHe roja oTKnageiBacT no 200 TeIC, SHL KaKIbIC
CYTKH.

BeTpoonsuiseMele PacTeHHA MPOHIBOAAT OTPOMHOE KOJIHYECTBO MER-
KO/, CyXOH, OU€HB Nerkoi MbUbUEl. PRIbLA NECTHKOB HX LBCTKOB DONb-
mwue 1 uMewT uepucryo dopmy. Bee ato momoraer um sddexTHBHES
OTBUIATBCA, A ¥ HACEKOMOOMBUISEMBIX PACTEHMIT 1BIIBLE]L (OPA3A0 MEHb-
Iie, OHA KPYIHaA H JNMKaA, UBETKH ¥ HUX MMEIOT HEKTAPHUKH H APDKYIO
OXPaCKy LT NMPUBTEYEHAR HACCKOMBIX-OlbITHTENEEH.
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Slpkue nmpHMepBl NPHUCIOCOOIEHHOCTH — TMOKPOBHTENBCTBEHHAS OK-
packa U MHUMHKpUS. MHUMHKpHs — MoJpakaHHE OMNAcHLIM BHIaM — Ha-
6sr01aeTCA Y MHOTHUX )XKUBOTHEIX. Hanpumep, HekoTopeie 6e300uHbIE He-
SJOBHUTBIE 3MEH INPHOOpEIM 3HAYUTENBHOE CXOACTBO C SAOBHTHIMH
COpOAMYAMH, 4YTO IIOMOTAET UM H30eraTh HalnaJeHHs XHILHHKOB.

Teopnsa JlapBuHa 00bjACHAET MOSBICHUE NPHCIIOCOOIEHHOCTH HACTE-
CTBEHHOM M3MEHYHBOCTBIO U €CTECTBEHHBIM OTOOPOM.

OnHako Bcerga HalO0 YYHMTHIBaTh, YTO HPUCHOCOOIIEHHOCTh OTHOCH-
TenbHa. To ecTh m060e NMpUCIOCOOIeHHe MOMOraeT BEDKUBATh TONBKO B
TEX YCIOBHUSX, B KOTOPBIX OHO (hopmupoBasiock. CTOHT yCIOBHUAM H3Me-
HHTBCS, M PaHee MOJIE3HBIA MPU3HAK MPEBPATHTCA BO BPEIHBIH U NPHBEAET
k rubenu. Hanpumep, npekpacHO NETAIOWMi CTPHX HMEET OYEHb UIHUH-
Hbl€ Y3KkHe Kpblibs. OHaKO Takas ClieLMalIn3alys Kpblia IPUBENA K TOMY,
YTO CTPHXK HE MOXET B3/IETaTh C POBHBIX MTOBEPXHOCTEN H, €CIIH €MY HE C
Yero CIpPbIrHYyTh, MOrudaeT.

OTHOCHTENbHBIH XapaKTep MPHUCIIOCOOJIEHHOCTH MOXXHO PacCMOTPETh
TaKOKE Ha CIEAYIOLIEM IIpUMepe: B IPOMBILIUICHHBIX paiioHax EBponsl, rae
BCJIEACTBHE HMHTECHCHBHOTO pPa3BHTHS IIPOM3BOJCTBA IOTHOIM CBETIIO-
OKpAllICHHBIE JIMIIaHHHKH, NOKPHIBABIUME CTBOJBI JEPEBbEB, TEMHOOKpA-
HmeHHBlE 0cobu 6aboyek BBITECHWIH CBETJIOOKDAIIEHHBIX OCOOEH.
3TO sABJIEHHE MOJYUYHIIO HAa3BaHUE UHOYCMPUANbHO20 Menanusma. Jleno B
TOM, YTO CBETJIbIE HACEKOMBIE OUEHb XOPOILO 3aMETHBI Ha TeMHOM (OHE U
NPEUMYILIECTBEHHO MOENAlOTCA NTHLAMH. A B CeJIbCKUX paioHax Haobo-
pOT — TEMHbIE HaCEKOMBIE XOpOIIO 3aMETHBl Ha CBETIBIX CTBOJIAX, H
HMEHHO OHHM YHHMYTOXAIOTCS NTULAMH. Takum oOpa3oM, €CTECTBEHHBIH
0oTOOp MOJOXHJI HA4yaJlo AMUBEpreHUMH (PacXOoXKIEHHIO) BHYTPH BHIA,
YTO MOXXET NPHBECTH CHayata K MOSBICHHUIO MOABHIOB, 4 3aTEM H HOBBIX
BHIIOB.

O06pa3oBaHHe HOBBIX BUJIOB — 3TO U €CTh BaXXHEHIIMH 3Tal B IpoLec-
ce 3BOIOLIUH.

DBOJIIOLIMOHHBIH Npoliece MOAPA3AENAOT Ha MUKpPO- M MaKpO3BOIIO-
uuo. MHKPOIBOJIIOIHA — 3TO MPOLECC NEPECTPOHKH BHYTPH BHJA, NIPH-
BOJSIIMH K 0Opa3oBaHHIO HOBBIX TOMYJIALMH, MOABHIOB U 3aKaHYHUBAIO-
muiics 00pa3oBaHNEM HOBBIX BUIOB.

TaxuM 06pa3oM, MUKPOIBOTIOLIHS — 3TO CaMblii Ha4aJIbHBIH JTal 3BO-
JOLUHOHHOrO0 Mpouecca, KOTOphIi MOXET MPOHCXOOUTh B OTHOCHTENBHO
KOPOTKHE IIPOMEXYTKH BPEMEHH M KOTOPBIH MOXXHO HabII0naTh U M3y4yaThb
HENOCPEeACTBEHHO. B pe3ynpraTe HacneACTBEHHOH (MyTallMOHHOH) U3MEH-
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YHBOCTH NPOHCXOAAT CNy4AHHBIE H3MEHEHHA reHoTHna. CaMONpoOH3BOIb-
Had YAcTOTA MYTAUMi JOBOJILHO BBICOKA, H 1-2% MOMOBEIX KAETOK HMEKOT
MYTHpPCBABIIHE [CHEI HITH H3MCHEHHEIE XPOMOCOMEI. MyTAIlHU Yalle BCero
PELECCHBHEL M peaxe OBIBAIOT MONE3HBIMH WA BHAA, (JAHAKO ecilH B pe-
3YNLTATE MYTALHH BOZHHKAKOT NMOMCIHEIC Juig Kakoli-nibo ocolH HaMeHe-
HH3A, TO OHA MOIYYaeT HEKOTOPBIE IIPEHMYILECTBA Nepen ApYTHMH ocoba-
MH MOMYIALMH: noay4der Goaplue numy WM AenaeTca YCToliuMBee K
BIHAHKSM (ONCIHCTBOPHEIX DAKTEPHI W BUPYCOB W T. I Hanpumep, Boz-
HHKHOBCHHE JUTUHHOIL 1HEH MO3BOAKNI0 MpelkaM xHupadia MHTATHECA JIHCTh-
AMH ¢ BBICOKHX OEPEBBEB, YTO 00ecHeynBato UM OONMBIIE KOPMA, HEM 0CO-
OfM NOMYASLHK ¢ KOPOTKO# meeH.

Taxum oOpasoM, ¢ BOIHHKHOBEHHEM HOBOTO TPH3IHAKA HAaYMHAETCA
Apolece AHBEPreHUHH, TO €CTh PACXOKASHHS NMPHUIHAKOR BHYTPH MOMy-
TTALIHH,

B nonynanud moGoro BHAa CyLIECTBYIOT BOAHE! YucNeHHOCTH. B 6na-
FONPHATHEIE TOAL] YHCICHHOCTE IONYNISLHH BO3PACTAET: NIPOHCKOSHT HH-
TEHCHBHOE Pa3sMHOXKEHHE, GONBIHMHCTBO MONOABIX H CTAPHX 0cobeil BEHI-
XKHBaeT. B HeOnaronpuATHEIE roabl YHCISHHOCTE HOMYIIALMA MOKET PEIKO
YIIACTh: MHOXKECTBO ocofeH, ocoBeHHO MONONKIX H CTapbIX, noruéacT, HH-
TEHCHBHOCTL PAIMHOMKEHHS CHUXkaeTcs, TakHe BOIHBI 3aBHCAT OT MHOTHX
haKTOPOR: OT H3IMEHEHHH KIMMAara, KOMHYECTRA THIIH, KOMUYECTBA BPa-
TOB, MATUTEHHBEX MHKPOOPraHWIMOB | T, 1. B HeOIaronpuaTHeE 118 10-
MYIANKMH TOAB MOTYT CIAOKHTLCA YCIOBHA, KOTAA B JKHBBIX OCTAHYTCA
TONEKO Te OCODH, KOTOPbiE B PEIYNBTATE MYTALHH NPHOODENH ONE3HEII
npusHak. Hanpumep, BC BpeMs 3acyXM KOpPOTKOINEHE MpeakH xupada
MOTJIM IOrHOHYTE OT FOMAOAA, H ATHHHOWCHE 0COOH M HX MOTOMCTBO CTa-
M npeobnafatek B NOMYAAUUH. TakuM oBpaioM, 32 ZOBONLHC KOPOTKHH
NMPOMEXYTOK BPEMEHH B PE3yNLTaTe €CTECTBEHHOro orbopa morna mos-
BHTLCA «UTWHHOIIEA» NOMYIANHA NapHOKONEITHRIX XHBOTHEIX. Ho ecmy
OBl 0cOOH 3TOH MOMYINLHA MOFIH CBODOAHO CKPCIUHBATLCH € «KOPOTKO-
IIEMMH» POACTBEHHHKAMH H3 COCENHHX HOMYJNALHH, TO TOTIa HOBEIA BHJ
HE CMOT OBl BO3HHKHYTD.

Taxum obpasom, crnenyloInuM HeoOXOIMMEBIM (AKTOPOM MHKPOIBO-
JMIOUHA ABAAETCA H3IOIAUHA [OMYJALHH ocoleil ¢ BOIHUKIUHM HOBBIM
NPH3HAKOM OT NOTYJAAUHNH ocobeil, He HMEWINMX 3TOro npHiHaka. Mzons-
LN MOMET OC)’I.HCCTBJ'IHT]:CH HCCEOJIBKAMH MYTAMH.

I. Feozpaghuneckan w3omauns K4 haxTOp BHOOOOPA3ORAHHA, DTOT RHA

HICMALUMH CBA3AH ¢ PACIMMpPElHeM 30HEI O0HTaHHA BUAA — apeana.
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ITpx 3TOM HOBBIE INOMYNALMH MCTALAOT B HHEE 110 CPABHEHHIO C IPY-
FHMH MOMYTAUHAME YCIOBHA: KIHMATHYECKHE, TOYBESHHEIC M T. M,
B nonyasunH NOCTOAHHC NPOHCXOAAT HACHEACTBEHHBIE HW3IMEHEHHA,
AefCTBYeT eCTEeCTBEHHBLT 0T0Op — B pE3YIBTATE ITHX IIPOLIECCOB Te-
HO(OHD NOMYIALMH MEHAETCH, H BO3HHKaeT HOBHI1 noapuu. Csoboa-
HOMY CKPEIIMBAHMIO HOBBIX MOTYNALMA MIH NOABMAOB MEXAY cobod
MOTYT MEINATE paspeiBf apeana 38 CHeT PCK, Top, AEIHHKOB
H T. 0. Tak, HanpuMep, Ha ocHose reorpaduycckux dakTopoB H3oMs-
LMK M3 OAHOIC BHAA JAHABILCH 32 HECKOJIBKO MHTHOHOB €T BO3HHK
UeRblH pal BHAOB. JTOT NYTE BHIOCOOPA3OBaHHA — MEICHHLILI,
NPOHCXOAAMMHA Ha [POTAKECHUH COTEH, THICAY H MHIUTHOHOB MOKONe-
HHH.

Bpemennan wionanua xak ¢axrop srIocOpazoBanua. 3TOT BHI H3o-
JIALMH CBA3aH € TEM, YTQ B C/y4ae HECOBMAJCHHA CPOKOR Pa3MHOME-
HHUA ABa G/IH3KHX NOABHAA HE CMOrYT CKPEIMBATECH, M JanbHedan
JUBEPreHIMA MPHBEACT K 0OpajoBaHHIO ABYX HOBHIX BHAOB. Takum
00pa3oM BOIHHKAIOT HOBLIE BHOBL PRIO, ECMMH CPOKM HepecTa NOJBHIOB
He COBMNANAIOT, WM HOBLIE BH/E! pacTeHUH, eClIH HE COBNANAIOT CPOKH
LIBETEHHA [IOABHIOB.

Penpodyxmuaras wzonaumua Kak GakTop BuAcoGpa3oBaHHA. JTOT BHI
H30JALHH BOSHUKAET [IPH HEBOIMOKHOCTH CKpEILHBaHHA 0codeii sayx
HNOJBHIOB H3-33 HECOOTBETCTBHA B CTPOCHHH IIOMOBBIX OPTaHOB, pai-
JHYMH B TOBEACHHH, HECOBMECTHMOCTH FeHeTHYECKOTO MATEPHATA.

B mwofoM cnyyae BeAKas HM30MAUMS MMPUBOAMT K PEMPOIYKTHEHOMY

paaoﬁmeﬂmo — T.&, K HCBO3MOXKHOCTH CKPCIIHBAHHA BO3ZHHKAMIIHX
BHOOB.

Taxym 06pazoM, npoLUecc MHKPOIBOIEOLIMA MOMKHO Pa3fe/IHTE Ha Cle-

AYKIIHE STAMIBI

1.

CrnioHTaHHBIE MYTALHH W HA4ANO JHBEPTEHLUMH B NpEAETax OAHOH IC-
MYJALHH,

Ecmecmeennviit ombop wnaubonee npucnocobnenwsix ocobeti, npo-
doasicenue JusepZERyU.

I'nbens Mence upUcnocoBneHHEIX OCOBCH B PCIYNBTATC BIIMAHHA YC-
TORMIL cpensl — NMPOIODKEHHE SCTECTBEHHOTO 0TOOpa 1 obpaloBaHne
HOBBIX MOMYJALMIA M NOJEUIOR,

H3omanua NOABMAOR, {IPHBOAANIAA BCICACTBHC PEMPOAYKTHBHOTO
pazobIIeHHs K MOABICHHK) HOBBIX BHIOB.
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,Ilorcaaa're,[ IBCTBA JBONIHH OPIraHH4Ye¢CROr0 MHPA.
I1aBHbIe HANPABJIEHHA 3BOTIONMH: ODHONOTNYIECKHI
nporpece 4 perpecc. Apomopdos, HAHOATANTALHSA,
of1as Aerenepanusn

Makpo3BOTIONMA OPTrallHYeCKOTO MHpPa -— 3TC Npouece HopMHpOBa-
HHA KPYTIHBIX CHCTEMAaTHYECKHMX €IHWHHL W3 BHAOB — HOBBIX POJCB, N3
POAOB — HOBBIX CeMEHCTE W T. 1. Ilpoueccn Makpospomonuu Tpedyior
OTPOMHBIX TIPOMEXKYTKOB BPEMEHH, M HEMOCPEACTBEHHO H3IYyuaTh €€ He-
BO3MO#XHO, TeM He MeHee B OCHOBE MAKPOIBONMMIMM NEKAT TE KE JABH-
IKYIIME CHIIBL, YTO M B OCHOBE MHMKPOIBOIIOLHH: HACIECACTBEHHAA H3MEH-
YWBOCTh, ecTecTBeHHslH oTDop, Oopefa 32 cyllecTBOBaHHE M
penpoaykTHBHOE pazobwenue. Tak e, Kak H MHKPOIBOMIOLHEA, Maxpo-
IBONCLIMA HMEET THBEPIEHTHEINA XapakTep.

MOKHO NpPHBECTH HECKOMBKO TPYIN A0KA3ATEILCTE MAKPOIBOJIIO-
IHH.

1. CpaBHHTCJ’IbHO-aHﬂTOMH‘IECKHe AOKA3dTENBLCTBA.

Bce 103BOHOMHMLIE WMBOTHBIE HMEKOT C,U.HHblﬁ [LAH C'lpOCHHﬂ, yTd
YKa3BIBAeT HA €IHHCTBO TIPOHCXOXKAEHHA. B yacTHocTH, 06 00WHX mpex-
Kax pei0, 3€MHOBOIMBIX, PENMTHIMI, NTHL ¥ MIEKOMHTAIOINHX TOBOPHT
CTPOEHHE TOMOMOIHYHBIX OPraHoB (HanpumMep, MATHNAION KOHEUHOCTH, B
OCHOBE KOTOPOMH JIENHT CKEIET TUIABHUKOB KUCTCHCPBIX pID). O euHHBIX
Mpenkax CBUISTENBCTBYIOT H aTAaBH3Mbl — OPTaHsl MPEIKOE, PA3BHBAD-
mHecs HHOTNA Y COBPEMEHHBX CYLIECTB {(HANpUMEp, BOIHHKHOBEHHE Y
HENoBEKa MHOTOCOCKOBOCTH, XBOCTA, CIUICHIHOTO BOMOCTHOTC TIOKPOBA H
1. n.). Eine 0/iH0 N0Ka3aTeNBCTBO IROMIHH — HANUYME PYAHMEHTCE —
OpTaHOB, YTPATHBILKX CBOE IHAMEHHUE M HAXOAMIINXCA Ha CTaJHM MCUE3-
HOBEHHS (¥ YeTIOBEKa, HAPHMep, OCTAaTKH 1PEThero BeKa, anneHIuke, yT-
payiBaeMEli BONOCAHOH NOKPOB H T. 11.).

2. IMOpHOTOTHYECKHE 0KA3aTeNHCTBA.

VY BceX NOIBOHOYHEIX HKHBOTHBIX HAOMIOAASTCH IHAUYHUTENBHOE CXOICT-
BO 3apojeIlIei Ha PAHHMX CTAIHAX pa3BUTHA: Qopma Tena, 3a4aTku #abp,
XBOCT, OJMH KpYT KpoBOOOpPAlICHUA M T. 4. (34KOH 3apOaEIIEBOTO CXOACT-
sa K. bapa). OnHako no Mepe pa’BUTHA CXOACTBO MEXIY 3apOAbIIAMH
MPEACTABHTEREH PasNHIHEIX CHCTEMATHYECKHX TPYNN NOCTENEHHO cTHpA-
€TcH, W HauWHaloT NpeolnanaTe YepThl, CBOHCTBEHHBIE MX KjaccaM, ce-
MeitcTBaM, pofaaM M, HakoHell, BUAAM. Duczenemuveckuti saxon fexkenn-
Mronrepa TnacuT: OHTOTEHES eCTh KpaTtkoe W ObICTpOE NOBTOpeHHe (ue-
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reHe3a, TO €CTh 3apOJbIl B HHIMBH/IYaJIbHOM pa3BUTHH IOBTOPAET HUCTO-
PHMIO pa3BHUTHA CBOETO BHIA.

TakuM 06pa3oM, Bce XOpIOBBIE >KHMBOTHBIC NPOM3OLLIM OT €IHHBIX
HPEIKOB.

3. IlanieoHTOIOrHYECKHE JOKA3ATENBCTBA.

K Takum nokasaTenbcTBaM OTHOCAT HaXOXKIEHHE OCTATKOB BRIMEPIIHX
nepexonHbIX (OpM, MO3BOAIOIIUX MPOCAEANTh NYTh OT ORXHOH TPYMIIBI
XHBBIX CYIECTB K Apyroi. Hampumep, oOHapy:xeHHe Tpexnanoro u IsaTu-
[1aJIoro NpeJKoB COBPEMEHHOH JIOIIa/H, HMEIOLIeH OJUH Manel, A0Ka3bl-
BA€T, YTO Y MPEIKOB JIOLIaAy ObLIO NATH NaNblEB Ha KOKIOH KOHEUHOCTH.
O6HapyxeHHE HCKOMAEMBIX OCTAHKOB apXEONTEPHKCA MO3BOJIMIIO CAENATh
BBIBOJ O CYLIECTBOBAHHH MEPEXOAHBIX (OPM MEXAY NMPECMBIKAIOIMMHUCS
U nTunami. HaxoxkzaeHue oCTaTKOB BBHIMEPIIMX CEMEHHBIX MAllOPOTHHKOB
IMO3BOET PEUINTH BOIIPOC 06 3BOJIIOLIMHM COBPEMEHHBIX I'OJIOCCMCHHBIX H
T.11. Ha OCHOBaHHH MaJIe0aHTOJIOTHYECKHX HaXoOd0K ObLIH BBICTPOCHBI
(unoreHeTHYECKHE PAOBI, TO €CTh PAABI BHIOB, IIOCIENOBATEIBHO CMeE-
HAIOLIMUX APYT APYra B POLIECCE DBOJIIOLIMH.

B paspaboTky mpo6iemsl HampaBiI€HHH BOJIIOLHM OIPOMHBIH BKIAJ
BHeciH pycckue yueHble A.H. Ceseprios (1866-1936) u 1.H. lllmansray-
3eH (1884-1963). FiMeHHO OHHM YCTaHOBWIJIHM, YTO IJIaBHBIC HalpaBJICHHA
9BOJIOLMH OPraHHYECKOro MHpa — 3T0 GHONOrHYEcKHii mporpecc U 6uo-
JIOTH4YeCKUi perpecc. s GHOIOTHUECKOro mporpecca XapaKTEpHO: IO-
BBILICHUE OOLIEr0 YPOBHA OpraHU3alliM, YBEIMYECHHUE YHCIEHHOCTHU OCO-
Ocli, yBenM4eHHE 4MClIa NMOABHAOB, pacluMpeHHe apeana. HlHorma stot
nporecc MOXeT WATH Ha ¢oHe MopdodusHomorudeckoro perpecca, To
€CTh YTPOILEHHUS OpraHU3aluH (HanpHMeEp, Y Napa3sHTHYECKHX JICHTOYHbIX
yepBeit). s 6uonoruyeckoro perpecca XapakTepHO YMEHBLIEHHE 4YHCIa
ocobeii, NoABHAOB, CY)KeHHE apeajia. ITOT NMpPOLEcC BEAET K BHIMHPaHHIO
BHJa (HarpuMep, IOCTELIEHHOE HCUE3HOBEHHUE IUIayHOB, XBOLIEH).

OcHOBHBIE IIyTH GHOIOTHYECKO# YBOMOLMH — 3TO apoMopdo3, HaHo-
amantauus 1 061]12151 ACreHepanus.

Apomopgpozom (MOpHODH3IMOIOrHIECKHM IIPOrPeccoM) Ha3bIBaeTCA
SBOJIIOLMOHHOE Npeobpa3oBaHHe CTPOECHHA M (pYHKIHMH opraHM3Ma, IO-
BBILLIAIOLIEE OOLIMI YPOBEHb €ro OpraHM3allvy, HO He HMEIOIIee MPUCIIO-
COOMTENBHOTO 3HAYCHWA K YCIOBMAM OKpyXkawulei cpeapl. Hambonee
KPYIHBIMH apoMop¢o3aMH ObUTH BO3HHKHOBEHHE (OTOCHHTE3a, MOSBIE-
HHE MHOTOKJIETOYHBIX OPraHM3MOB M IOJIOBOIO Pa3sMHOXKEHHA. B umcie
KpYIHbIX apoMop(}030B MOXKHO Ha3BaTh TAKKE Pa3BUTHE FOMOHOTEPMHH
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(nopepxaHKA LIOCTOAHHOH TEMIEPATYPHl TENA) Y NTHU H MISKOMHTAIN-
UIMX, BO3HUKHOBEHHE JKHBOPOMKAUEHHA H BBIKADMIMBAHHMA JCTEHRIICH MO-
JIOKOM ¥ MICKOIHTAIOWNX, NEPEX0] K PA3MHOKEHHIO CEMEHAMH Y CEMEH-
HBEIX DACTEHHA H T. II. ApeMop(hO3bl UMEHOT IHPOKOE NMPHCTIOCOGUTEABHOE
3HAUYEHHE H LUPEAOCTABIAIOT IIHPOKHE BO3MOXHOCTH ANIA OCBOEHHA HOBOH
cpensl obuTaHHA. Tak, noseneHHE y NPECMBIKAIUIMXCK AHLA B SHUEBLIX
060N0YKaxX [IO3BOMKHIO HM OOMTATE JANeKOo OT BOALI H OCBOHThH Aake 3a-
CYILIHBEIE MECTA, TOTAA KAK HX NPEAKH — 3EMHOBOIHBIE — AQJLKHB! OBI-
H e KpafiHed Mepe Ha NEpPHOJ Pa3MHOXEHHUA YXOAHTE B BOAY. 3a apo-
MopthozaMH CIEAYIOT HAHOAAANTANH,

Hiuvadanmayueli Ha3EIBaeTCA YaCTHOE TIPHCIIOCOOIEHHE OPraHH3MOB
K OfpefieNleHHOMY 05pa3y MU3HH B KOHKPETHBIX YC/IOBHAX BHEWHEH cpe-
Al B otianuue ot apomopdosa nanoanantauus CYIECTBEHHO HE CKAYLI-
BaeTCq HA ofuleM ypoBHE OpTaHM3alMH NaHHOH GHONOIHYECKOA TPYINIBL
bnaroaapa GopMHPOBAHHIO Pa3NHYHBIX HAMOANAITALHH KHBOTHEIE DIU3-
KHX BHIOB MOI'YT JHTb B CAMBIX pa3siHYHBIX reorpadudeckux zonax. Ha-
upuMep, NpeACTaBUTeNeH ceMelcTBa Bonybux {Canidae) MOXHO BCTpe-
THTh Ha BCEH TEPPUTOPHH OT APKTHKH 10 TPONMKOB, YTC 3HAUUTENBHO
CHHKACT KOHKYPEHIMIO MexXNy BHaamu, Hawoamantanms obecneynna
3TOMY CEMEHCTBY 3HAUHTENLHOE pacliHpeHHe apeana U yRellHUeHHe Yucna
BHIOB, YTC ABJMEICA KpHTEpHeM Ouonoruueckoro nporpecca, Ho mpu
3TOM HH IIPO OAHMH BW/l, BXC/IAILIHI B COCTAB 3TOT0 CEMEHCTBA, HENB3A CKa-
3aTh, YTO OH HaxoAWrcA Ha Gonee BEICOKOM YPOBHE 3BONIOLUMH, YEM ApY-
rue, [IpuMepaMi HAHOATANTAUMH MOI'YT CNYXKHUThH PAINHYHBIE THITH KIK-
BOB ¥ OTHU WIH PpasNu4HbIE [PHCTIOCODIEHHA K ONBIISHHIO W
pacnpocTpaHeHH0 CEMAH Y pacTeHHH. B pesynbraTe nanoaganTaumii Bo3-
HHKAIOT MEJIKHE CHCTEMATHYECKHE TPYIITBL,

Obuan cezenepayts — 210 MophoOHIHOIOTHUECKHE mpouece, KOTO-
PHIH BEOET K YNPOIIECHH) OPTraHH3MOB, K MOpGOQUIHONOIHIECKOMY per-
peccy. O0mad qeTeHepanHa, Kak Ve ObUIO CKa3aHO, MOKET HACTYIIHTE H
[pH GHoONorHyHecKoM nporpecce {y MapasuTHIECKHX OPraHH3MOB).

3aganus

BriGepHTe 0JHH NPaBHALALI OTBET.

1. MuKposBOMIOIHA DPHBOAKT K 00PA30BAHHIO HOBBIX
1) ceMelHBIX rpynn 3) poaoos
2) NOJBMIOB M BUAOR _ 4) oTpsAOB M CeMEHCTR
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Hsomauna — 310 dakrop ssonicumH, KoTopsii

1} He BAMAET HA CKOPOCTE BHACOOPA30OBAHUN

2) samemnser npolece GOPMUPOBAHHA NPHCIOCOONEHHOCTH
3} He NpenATCTBYET CMENIHBAHHIO ITOMYISUHA BHYTPH BHJIA
4} YCKOPAET IBO;TIOUHOHHBIA MpOuEce

OcHoBHBEIM (aKTOpoOM, ONpele/AMHM pasnHuua ¢uop K dayH

OCTPOBOB H OMHXKaHIHX MATEPHKOB, ABAALTCA

1} pa3smep ocTpOBOB

2} yAaNgHHOCTE OCTPOBOB OT MAaTepHKa

3} YA3IBHMOCTH OCTPOBHBIX PACTEHHIT M HBOTHBIX H3-32 HX MAJOii
YUCIICHHOCTH

4) Bpems, DpolueauIee ¢ MOMEHTA Pa3AcNeHUA OCTPOBA H MATEPHKA

Bo3HHKHOBEHWE B MPOLIECCE 3BOMIOINH CXOAHLIX UPH3IHAKOB M3
HECXOAHLIX, HAIHIBAETCH

1} rpanaumMeit 3) KoHsepreHuMeH

2} IOmeBepreHumeit 4) pereHepauuei

JHBepreHuMend HalnIBACTCA

1} pacxoxiaeHHe IPUIHAKOB B IBOMFOLHOHHOM TIpOLIECCE

2} cXoWACHME NIPH3HAKOB B 3BOMIOLIMOHHOM NPOICCCS

3) B3aHUMOIPOHUKHOBEHHE apeajloB ABYX BUOB

4) TNPOHCXOXKIEHHE HOBOIG BAA OT CKPEIHBAHKA ABYX MK Gonee
BHJIOB

MaKpo3IBOMIOLHA IPHBOHT K 06PA3OBAHUIO HOBBIX
1) euaos 3) nopeuzos
2) nonyasuMi 4) pojos

T'oMoa0rHYHBIMU Ha3bIBAKYTCA OPTaHB

1) BLIMONEAIOINME HECKOILKO PAIHBIX QYHKLWIH

2) CXOAHBEK IO BHELTHEMY BHIY

3) EBEINONEMICLIME OJAHHAKOBBIE QYHKIHH

4) wumeromuMe obiee SROMOIHOHHOE IPOUCXMKICHHE

AHANOrMYHEIMY OPraHAMY ARJIAKITCA
1) kpeino 6aboykyu H KpLUIO NITHUEL
2) KpBUIO KpBLIAHA H HOTA JOLIAIH
3) nucTha Bepesbl M HIOIKH KaKTyca
4} veulys penTHIMHA H [epsa NTHI
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10.

11.

12.

13.

14.

15.

350

K nmaneonrosorsnyeckum JA0Ka3aT¢CJIbCTBAM 3BOJIFOLIHH OTHOCAT

1) dunoreneTnyeckue psapl

2) CXOACTBO 3apOABILIEH IO3BOHOYHBIX

3) HanHyue pyAHMEHTOB y OPraHU3MOB

4) CcXOICTBO XMMHYECKOTO COCTaBa OIM3KOPOACTBEHHBIX BUAOB

IMocnenosarenbHOE yMEHBIICHHE 4YHCIa NAIBLUEB Y INPEAKOB
JIOIIAAH CIOY>KHT IPUMEPOM

1) nuBepreHuuu 3) romMosioruu
2) nereHepaluu 4) ¢QuoreHeTHYECKOro psja

buorenernyeckuit 3akoH chHopMyIHpOBaH

1) A.W. OnapussiM u JIx. Xongeinom
2) H.H. BaBunossiM

3) O.Tekkenem u @. Mrosuiepom

4) A.O. KoBanesckum

K HarpasJICHUAM 3BOJJIOLIMH OTHOCHTCA

1) pymument 3) araBH3M
2) perpecc 4) BuaoobpasoBaHue

Bbronoruyeckuii perpecc Buaa xapakTepH3yeTcs

1) Bo3pacTaHHeM NPHCNIOCOONEHHOCTH OPraHU3MOB K OKpYXalo-
uei cpexne

2) coxpalleHHeM apealla BUIa

3) pacimmpeHHeM apeana BUAA

4) yBelMYEHHEM YHMCIICHHOCTH BHAA

Kpynnable cucteMaruyeckue rpymnsl B IPOLECCE  IBOJIIOLHH
BO3HHKAIOT, KaK NPaBUIIO, IyTEM

1) apomopdo3sa

2) UAMOANANTALMH

3) oOuieli nereHepaiu

4) HanpaBJIEeHHOMW 3BOJIIOLMH

K nauoapanrauuu CJIE€AYCT OTHECCTH

1) dYeTblpexkaMepHOE CepAle Y MICKOMUTAIOLIHX
2) BHYTpEHHEE OILUIOJOTBOPEHHE Y PENTHIINH

3) HrospyaThle JIUCThS Y PACTEHUH MyCThIHD

4) nosenenue GOTOCHHTE3A y BOAOPOCIIEH



16.

17.

18.

19.

20.

BeiGepuTe Tph npaBHJIbHLIX OTBETA.

PE3YJ'I ETATAMH 3BJIOLGHH ABRAKTCA

1)
2)
3)
4)

3)
6)

Doprda 3a cyuecTrROBaHHE
MOCTENEHHOE TIOBBILEHNE OPTaHH3AIMH KHBbIX CYLIECTR
eCTECTBEHHBIH 0TOOp

OTHOCHUTENEHAA TIPHCITOCOGHEHHOCTL OpraHlH3MOB K YCIIOEHAM

cpeas
MHOTOOOpa3He BUAOB
MOAMPHKALHOHHAA H3IMEHYHROCTh

PeaynnTaTaMu reorpapuueckoi H3I0MIMHHE MOKHO CHMTATh

D
2)
3)
4)
5)
6)

cBoeolpasne Gopkl 1 dayHE ABCTPAIHH
pazHoobpazxe BEIOpKOR Ha [ananarocckux ocTpoBax
OPHTHHANBHYIO dayHy oaepa balikan

MHoroo0Opasne 6oKonuaeor o3epa bajikan
OCTPOBHEIE BHAB! PACTeHHH H KHBOTHHIX

S BHOOB aMEPHKAHCKHX CIIaBOK

[ToOKpOBUTENLCTBEHHYIO CKPACKY HMEHT

)
2)
3

60%bA KOPOBKA 4) Turp
OekIit MeaBeL 5} oca
xHpad 6) Myxa-mMeNcRKa

I'oMONOTHYHBIMH OpraHaMH ABJIAKTCA

Y
2)
3)
4
3)
6)

Hewlys 3MEH H NCPbA ITHIE
rna3 NayKa M IJa3 JeioBeka

XBOA COCHEI H JIHCThA KIIEHa

KpPBLNO BabOoUKH H KpLUIO JeTydeii MbILTH
si<abps! paka u xadpsl peIGbI

Jana ALEPHIE] B NACT THIEHA

K HCKOTIAEMBIM TIEpeXOHHBIM (GOPMAM OTHOCRT

1)
2)
3)
4)
5}
6)

KHCTENepsIX puil
cTerouedanos
JHHO3aBPOB
3Bepo3yDOHIX AlEPOB
apXeomTepUKCca
KOTITO3aBPOB
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21. YCTAHOBHTE COOTBETCTBEHE MEKAY NPHIHAKAMH KHBOTHLIX H HY-
TéM IBO/IIONHH, B pPe3Y/JILTATE KOTOPROTO ITH NPHIHAKH Bupaﬁora-
JIHCE.

IIpu3naxu IIyTh 380M0MHN

1) ymnomennas gopma Tena y JOHHEIX peid | A} apomopdos

2) KOXHO-NerouHoe JBIXaHue y amhHOuH B) ugnoapantauns

3) romoitoTepMua y NTAL W MIekonuTarowux | B) obmas meredeparyia

4) ueThHIpEXKaMepHOE Cepaue v NTHU H
MIIEKOTTUTAGIINX

5) KUBOPONIECHHE Y MICKOTHUTAOLLHX

6) OTCYTCTEHE KMIIEUHHKA V
NAPAIUTHYECKHUK YepBeH

Kmoun k 3apaunam

N sonpoca 1 (2 (34 (5] 6 7 8 9 10
O0TBeT 24| 4 3 1 4 4 1 1 4
Ne monpoca 11 1213 | 14 |15) 16 17 18 19 20
O0TBET 3 (2] 2 1 | 312451,3,5/234|1.36|24,5
3ananue 21
1 2 3 4 5 6
b b A A B

Bo3HHKHOBeHHe #AH3HA HA 3emae,
PazeuTHe OpraHMuecKoro Mupa.

OcHoBHBIE 3poMOp¢03L] B IBOTIOLHH OPTaHUIECKOTO MHPA.
OCHOBRHBIC HANIPABJACHHS YBOAKIHH NOKPLITOCCMEHHBIX,
HACEKOMBIX, NTHI H M/IEKONHTAIEIHX

B KailHO30¥CKYI0 3Dy

Bce MuoroodpasHe ranoTes 0 BOSHHKHOBEHHIH XKH3HH Ha 3eMIIe MOKET
OBITH CEEIEHO K OBYM OCHOBHLIM TPYINAM: K TIEPBOHA I'PYIIIE OTHOCATCA
THIIOTE3kI, OCHOBAHHEBIC HA NpCACTABICHHH O 6HOFeHe3e, TO CCTh O [IpOHC-
XOMKIEHHHN KMBOTO TOABKQ H3 MMBOFQ, KO BIOPOH IPYNNE — FHIOTE3b],
OCHOBAHHbIE Ha MpejcTaBIeHHH 00 abHoreHeie, TO €CTh O MPOHCXOHEAE-
HHM XHBOTO M3 HEXHBOTO (0 CAMO3apPOXJICHHH #H3HH). CTOPOHHHKH Teo-
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puH abroreHesa (BUTAIUCTHI, OT NAT. «§UMA» — XKHU3Hb) CUHTAIIH, YTC CY-
IECTBYET (OKHIHEHHAS CHIIA», C IOMOIUBID KOTOPOH HEXHBOE MOMET
CTaTh JKHMBLIM. ONpPOBEPMEHHEM 3TOH TOUKM 3PEHUS MOCTYXKHIH OMETHI
Jlyn Ilactepa, IoKa3aBlliHe HEBO3MOKHOCTH CAMOIIPOH3BOILHOIO 3ap0OK-
OeHHA KH3HY; B 1862 1. TlacTep 3a 3TH ONBIThl MOAYYHI NpeMHio $paH-
LUy3cKoH AKaJIEMHH HAYK,

CornacHo TEOPHH BOIHMKHOBCHHA KH3HH HA 3cMiC, CO3MAHHOH
A M. Onapunemm u Jix, Xonnedinom s 1924-1927 rr,, KHBREE TENa BO3-
HUKIIH M3 BEUIECTB HEOPraHWdeckod NMpHpoms! B TpH 3ranma. Ha mepeom
3Tane MPOHCXOAHNo 0fpaloBaHHe OPraHHYECKHX BELIECTB W3 HEOPraHHYe-
CKHMX; Ha BTOpOM 3Tan¢ — 00pajOBAHME M3 POCTBIX OPraHHYCCKUX CO-
€AMHEHAH B BOJAX MEPBHYHOIO OKCAHA DCIKOR, KMPOB, YTTIEBOUOB H HyXK-
JIEHHOBBLIX KHcnoT. TpeTuit atan — 3Tan pazsurhA xu3HH. Ha yToM atane
Koauepsatel {nar. coacerve — coDKpay, CKAIUIMBAKD), TO €CTh KOILIOHA-
HEIC KalUH, B KOTOPBIX KOHLUCHTPAUMA BEUCCTE ObLla BLILE, HEM B OKpY-
KAIIEM PACTEOPE, HAYAIH YKPYIHATECA M B3AHMOASHCTBOBATE OPYT C
IPYTOM H C JPYTHMH BEIUSCTBAMHM. B pe3ynrTaTe B3aUMOAEHCTBHA Koa-
LUEPBATOR C HYKICHHOBBIMH KMCIOTAMH 00pa30BanHCh CHOCOOHBIE K caMo-
BOCMPOH3BENEHHIO NMPOTODHOHTH, ¢ 3TOIO MOMEHTa HadancA NepHon op-
raHHYeCKOM 3BONIOUHH. (lielyeT NoIYepKHyYTh, YTO JKHBBIS OPTraHH3IMBI —
3T OTKPHITHIE, CNOCOOHRIE K CAMOBOCTIPOHABEICHHIO CHCTEMEL, B KOTOPLIE
IHEPrHA NOCTYNAET iiBHe. B CBA3H © 3THM O4EBHAHO, YTO NEPBLIC KHBbIC
OpraHu3Mel GsUIH TeTepoTpodaMy, MOMYYaBUIHMU JHEPTHIC 338 CUET aHa-
3poBHOTO PACINEIUICHHR OPraHHHMECKHX COSAMHEHMH. BOHHKHOBEHHE CO-
BpeMEHHOH aTMocdephl MPAMO CBA3AHO ¢ NMOSBIEHHEM H PASBHTHEM ABTO-
TPOoMHEIX opraHu3MeB H QoTocHHTe3a. C MOMEHTA BOSHHKHOBSHUA HHUIHH
NOABHIIACE M CBA3bL MEKIY OHOIOrHYECKHMU, TEOIOrHYeckiMH H IeoXH-
MHYECKHMH [IPOLECCAMH, KOTOPBIE H3YYacT CO3NAHHAA AKAIEMHKOM
B.H. BepHanckum Hayka Ooreoxumud. Hleropua 3eMnu nenHTea Ha 3phl,
IpHL - HA MEPHOABI, IEPHOOBl — HA JMOXH, 3I0XH — Ha BeKa. [leproam
TPeX MOCIEIHKX 3p ([Taneo30icKkoil, Me3030ickol U KaHHO30HCKOH) mpen-
CTapAI0T HAHOONBILUA HHTEpEC,

ITaneosoficraa spa Havanace npumepHo 570 MIH JeT Hasag H mpo-
Aomkanack okonto 330-340 man ner. OHa BKIIYAET LIECTE MEPHONICE!
keMOpHH, OPROBHK, CHIIYD, OCBOH, KapbOH M MepMb (HA3BAHMA NEPHOJCS,
KaK TpaBuio, Onny o0pazopalkl OT HAa3BAHHA MECTHOCTH, rle BMEPBHIS
Opin o0HapyKeHL! XapakTepHBle YepThl 3THX nepuonon: Ilepmb, Kem-
Opiil — NaTHHCKHE HasgaHus Yaneca u . 1.). B Havanc apst ni-3a nossl-
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LIEHUS COJIEHOCTH MOPS >KHBOTHBIE, YCBaHBasi MUHEPAIILHBIE COJIH, CMOTIIH
00pa30BaTh JKECTKUH cKener. B keMOpUM M3Hb CyILLECTBOBANa TOJILKO B
MOpSX, TA¢ O0bLIOro pacnpoCTpaHEHHs NOCTHIVIM JIPEBHEHIIME WICHH-
CTOHOTHE — TPUJIOOMTHI, @ TAKXKe KHUUICYHOMOJIOCTHBIE, MOJUIOCKH H HUI-
JIOKOXHe. B KOHLle OpIOBHKa HaYaJICA BHIXOA HA CyLIY: NEPBBIC CIIOPOBBIE
pacTeHus (ICUNO(UTH) HAUMHAKOT 3aceNATh Oepera IPECHBIX BOAOEMOB.
B Mopsax pacnpocTpaHSIOTCA MOJyXOPJOBBIE XHBOTHBIE, IIOXOXHE Ha CO-
BPEMEHHOro JaHLeTHHKa. OCHOBHBIMH XapaKTE€pHCTHKaMH CHJIypa CYH-
TAIOTCS PACLBET MOJUIIOCKOB U WIEHHCTOHOTHX M IOSBJIEHHE MEPBBIX I10-
3BOHOYHBIX -— IIAHUHPHBIX Kpyrinopothix. [Ipogomkaercs 3aceneHue
CYIIIH PacTEHHSMM; B KOHLE CHIypa — Hayaie JCBOHA Ha CyIle MOABJLA-
I0TCA TIEPBBIC )KHBOTHBIE — I1aykooOpa3Hble, I0X0XKHE HA COBPEMEHHBIX
CKOPIIHOHOB. B 1eBOHE B MOPAX MOABIANOTCA HACTOALIME PBIOBI (IE€BOH
Ha3bIBAaIOT «BEKOM PBIOY), a 3aT€M IPOHCXOAUT OKOHYATEIBHOE 33CEICHHE
CYILIM PacTeHHAMH (CHayayia 3To ObUIM IUTayHbI, XBOIUH M [IAIIOPOTHHKH, a
3aTeM rOJIOCEMEHHbIE); BO3HUKAIOT TepBbie Jieca. Torna xe Ha cylue MosB-
JSFOTCA TEPBBIE MO3BOHOYHBIE — 3E€MHOBOIHBIE, KOTOPBIE JOCTHIAIOT
pacugera B KapboHe. [l kapboHa Obln XapaKTepeH BJIaXKHBIH M TEIUIBIH
KIMMaT. 3eMiis ObUia IOKpHITa MEIKUMH MODPSAMH H OTPOMHBIMH 3a00JI0-
4YeHHBIMH TeppuTopHaMu. Eie He GbUIO Ce30HHBIX KojeOaHMi MOroisl, U
B YCJIOBHMAX IIOCTOSIHHOTO JIeTa Pa3BHIINCh OOLIMPHBIE M T'YCTHIE TPOIHYE-
CKHE Jieca, COCTOSIIME B OCHOBHOM H3 NalIOPOTHHKOB, XBOLIEH H ILIayHOB.
Knumat kapboHa crioco6cTBOBaN pacuBeTy 3¢MHOBOJHBIX. IlosBuinch na-
OMPHHTOMOHTHI, HAIOMUHABILIKE O BHELIHEMY BHAY CajlaMaHIp. DTH KH-
BOTHBIE JXXWIH Ha CyLIe, Y HUX Pa3sBWIHCh HACTOAIIME ISITHUIIAIbIE KOHEY-
HOCTH C IUIEYEBBIM M OCIPEHHBIM CYCTaBaMH, pa3BHJIOCH JIETOYHOE
JIbIXaHHe (BIIEPBbIE JIETOYHOE ABIXaHHE MOSBHUIIOCH CLIE B JEBOHE Y ABOS-
KOABIIANX W KHCTENEPHIX PbIO; KHCTENEPBIX PhI6 M CUMTAIOT MpeaKaMH
ampubuii). Y 3eMHOBOAHBIX Pa3BWIMCh JBa Kpyra KpoBOOOpaleHHS C
TpexkaMepHbIM cepaueM. Ho pazmMHoxannce am@uOHH MyTEM BBIMETBIBA-
HHS HKPHl B BOJY; OIUIOJOTBOPEHHE Y HHX OBLIO HapyxHoe. B cBa3u ¢
3THM OHHM HE MOIJH OCBOMTb YJAJICHHbIE OT BOAbI TEPPHUTOPHH; MEPHON
rocrmojcTBa MX Ha 3emsie Obln HEMPONODKUTENBHBIM. B mepMu, korza
KJIMMAaT CTRHOBHTCS 0oJiee 3aCyILIHBbIM, 3¢MHOBOJHBIE HAUMHAIOT BHITEC-
HATBCS NPECMBIKAIOIMMHCA, CTIOCOOHBIMHU yAANAThCA OT BOABI HAa 3HAYH-
TeNbHOE PACCTOSHUE, TaK KaK [POLECC MX Pa3MHOXKEHHs He CBs3aH 6onb-
111€ ¢ BOAHOH CpesoH.
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Me3osoiickaa s3pa 3akoHuwiack 65—70 MIIH JIeT Ha3aq U NPOJIOJDKANACH
okoso 170 mnH ner. B Me3030€ pa3nHyaloOT TpH NEPHOMIA: TPHACOBLIH, 10p-
CKHH M MeJIOBOH. DTy 3py Ha3bIBalOT 3P0 PECMBIKAIOIUXCA (PENTHINH),
KOTOpBIE TOrAa IHPOKO PACIpPOCTPAHWINCH 110 3€MIIE€ U JOCTUITIH OIPOM-
Horo pasHooOpa3sma. OHH 3aCelHIH CYIIy U BOIOEMBI, 3 HEKOTOpBIE JaXKe
OCBOMIIM BO3ZYILIHOE NPOCTPaHCTBO. PasMep ApeBHUX PENTHIMH MOT OBITH
OrPOMHBIM: TaK, OpaxHO3aBpB! JOCTUTAIH B WIMHY Gonee 30 M H BeCHIH
10 50 T. Ilocne 6ypHOro pacupera Hadalics IPOLECC BBIMHPAHUA THTaHT-
CKUX pentuiani. IIpeanonararor, 4To 3T0 OBIIO CBA3aHO ¢ PE3KHMH KOJIE-
6aHHAMU KIMMara B MEJIOBOM II€pHOJE U YMEHbLUIEHHEM KOJIHMYECTBA pac-
THUTEIBHON MHUIIH; JOMYCKAIOT TAK)KE BO3MOXKHOCTb BO3IEHCTBHA BBICOKHX
03 pagvauud. B TpuacoBoM nepHoae MOSBHIMCH NMEPBBIE TEIUIOKPOBHBIE
KHUBOTHbIE€ — IPHUMHTHBHBIE MJIEKOMHUTAIOLIME; OT TPHACOBBIX IIPECMBI-
KaIoIIMXCA OTpsJa NCEBRO3yXHH BeoyT Hayano M NTuubl. OCTaTku MCKO-
IIAeMBIX NTHUL OYEHb PEAKH; IE€pBblE HAXOAKH — 3TO OTIEYATOK MEpa M
CKeJIET IopcKoro apxeontepukca. FOpckas mepBonTHIa — apXeoNTePHUKC
— THIIUYHAA nepexonHas Gopma MeXAy penTWinaMH U ntunamu. Cpeau
pacTeHHH Ha NPOTHKEHHHU NOYTH BCETO ME3030s TOCIIOACTBOBAIM rooce-
MEHHbIE, OZIHAKO B Hayalle MEJIOBOrO IEPHOIa NOABHIHCH LIBETKOBBIE (I10-
KPBITOCEMEHHbIE) pacTeHHs. 1[BeTKOBBIE pacTEHHMs HayaiH IIHPOKO pac-
NIPOCTPaHATBCA, TaK KakK Y HUX ObLIM 3Ha4YMTENbHEIE IPEHMYILLECTBA NEPEN
roJIOCEMEHHBIMH ([[BOHHOE OIUIOAOTBOPEHHE, OOECIEYEHHE 3apobllia
60IBIIMM KOJIMYECTBOM 3aNACHBIX MUTATEIBHBIX BELIECTB, 3aLIUTa CEMEHH
OKOJIOTUIOAHHUKOM H T. J1.).

Kaunosoiickas 3pa Hayanack nodty 70 MIIH JIET Ha3ad M NPOJOJIXKAET-
s JI0 HAaCTOAIIETO BpEMEHH. DTO BpeMs IpeodiIafaHus BETKOBBIX pacTe-
HHH, HACEKOMBIX, IITHI] X MJIEKOTIUTAIOHMX. MIICKONUTAOIHE CYIECTBO-
BaJIM €lle B IEepHOJ I'OCIOACTBAa AWHO3aBPOB, HO MX pacuBET Hayajics
Hocjie BBIMHPaHHA 3THX ALIEPOB B NEPBOM IiepHoJe kaitHo304 (B maneore-
He), KOrJa OHH 3aH:AIM NPaKTHYECKH BCE OCBOOOIHBILNECS HHIIH Ha CYIIIE,
B BOJIC U B BO3JyXe. YK€ B NaJI€OTCHE BO3HHMKIIM BCE COBPEMEHHBIE OTPs-
bl MJIEKOMHUTAIOLMX. PaciBery MIIEKONUTAIOLIMX CIIOCOOCTBOBAI LIETIbIH
paa apoMopho30B: IIOCTOSIHHAsS TeMIIEpaTypa Tela, BHIHALUMBAaHHE JETe-
HBIILEH B TeJle MAaTepPH W MHMTAHHE HMX Y IUIALlCHTApHBIX MJICKONHMTAIOIUX
yepe3 IUIALCHTY, Oosee pa3BHUTOH MO3r C KOpPOH GONBIIMX MOJyIapHi.
PacTUTENBHBIA MHP B 310Xy NIAJI€OreHa H CIICAYIOIIETO 33 HHM NIEpHoaa —
HEOreHa XapaKTEPH3YETCs IPOrPeCCOM MOKPHITOCEMEHHBIX PACTEHHH,
BO3HHKHOBCHHEM MX HOBBIX CHCTEMATHYECKHX rpyni. Ilaneored 1 HeoreH
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o0beAMHAKT Noag O0IMKHM HAIBAHWCM TPETHHHOIO NepHoda. B nocreanem
nepHoe KaiHO308 — AHTPONOreHe (MeTBEPTHHHOM MEPHOME) HHBaL NPH-
poJa NPHHHMAET COBPEMEHHBIH BY/. B 3TO BpeMs MPOMCXOANT 3dMETHOE
noxonoganne, CeBepHOE MONYUIApHe 3eMIH YETHIPG pasa noJscpraercs
oMefleHeHHIO. BrIMUpaloT MaMonTel, cadie3yOble THIPbI U MHOTHE ApYTHE
KPYTIHBIE KMBOTHBE. B aHTpomoreHe NoSBAAETCA M HAMMHACT WIHPOKO
paccennTees no 3emne Yenorex pasymuslii (Homo sapiens).

3ananun

BribepuTe oAHH MPABWILHLINA OTEET,

1. Huznb va 3eMIle BOZHHKIA MPHMEPHO
1) 57 mnpn net Hazazg 3} 1,5-2 mupn neT Hazan
2) 3,54 mnapa net Hazaa 4) 500 mnH net Hazan
2. FIpoTHB HaeH caMO3apoK/ICHAS HKH3HH ITEPBBIM BRICTYTIHT
1} K. JleitGuun 3) K.B. Jlamapk
2) . Peanu 4) K. JiunHei
3. OubiThl, JOK&34BIIMC  HEBOIMOKHOCTE  CaMONPOH3BOIBHOTO
3apOKACHNA KH3HH, OBUTH NpOBENICHEL
1} K. Bapom 3) Mx. bepnanoMm
2} L Hacrepom 4y T.Yexom

4. ABTOpaMH TeopHH 20HOTEHHOT(O CHHTE3a CYHTAKTCH
1) 3. lexxens u ©. Miowiep
2} C. Mumnep u Opu
3) Hx. Yorcou u @. Kpuk
4}y A.H. Onapun u [Ix. Xonaein

5. ABTOpOM TEOpHH OrON033a CHMUTASTCH

1) AH. Omapun 3) Jx. BepHan
2} JIx. Xonge#tH 4) B.H. Bepnapackuii
6. BosmoxuocTe 00paioBaHMA NPOCTHIX OPraHUMECKMX BEHISCTB M3

HCOPTAHWMECKHX [ICPBBEIMH IKCMEPHMENTATBHO NOKA3ENHA

1) 3. Texxens u @. Miomwiep

2) C. Munnep u KOpu

3) Mx YorcoH v @. Kpuk

4) A.M. Onapun u k. Xongekn
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10.

11.

12.

13.

14.

15.

KpeaiuoHu3M — 3T0 [peICTaBIECHHE O

1) COTBOpPEHHMH BHICIIEH CHIOH HEH3MEHHBIX B JAIbHEHIIIEM BHIOB
HBBIX OPraHH3MOB

2) HampaBJIEHHOCTH U MpeICKa3yeMOCTH X0a 3BOJIIOLHH

3) ©oxbeM MpoMsIcie Kak (aKTope IBOIOLUH

4) HacnenoBaHUH 06J1arornpHOOPETEHHBIX IIPH3HAKOB

TeopHa 0 BEYHO CYIIECTBYIOMIHX «CEMEHAX >KHU3HWY, IIEPEHOCHMBIX
C IUIAHETHI HA TUIAaHETY METEOPUTAMH, IOTyYHIIa HA3BaHHE TEOPHUH
1) aGuorenesa 3) xpealHOHHM3Ma

2) 6uonoasa 4) mnaHCIIEpMHH

Y KoauepBaroB HE ObLIO

1) oOmeHna BemecTB

2) pocta

3) pa3MHOXCHHS

4) O6bINM Bce NEPEYHCIIEHHBIE MPOLIECCHI

vy KOal€pBaTOB HMCIIHCH

1) meMmOpaHHbIE CTPYKTYPHI 3) pubocoMnl
2) HYKICHHOBBIC KHCIIOTBI 4) HUYEro U3 NEPEevUCICHHOrO

BBIXOM )KHBEIX OPraHH3MOB Ha CYIILY IPOH3OLLEI B 3Py

1) Me3o3oiickyro 3) npoTEpO30HCKYIO

2) mnaneo30HcKymo 4) apxeicKyio

IMosiBeHHEe OBYCTOPOHHEH CHMMETpHH Tela — OJMH U3
Ba)XHEHITMX apoMOp¢030B, IPOU3OLICAIIIUX B

1) mpoteposoe 3) Me3o30¢e

2) mnaneo3oe 4) xaiiHO30€

I'ocriofcTBO Ha 3emMile IPeCMBIKAIOMKXCSA HAOII0JaTIOCh B 3pY
1) mnpoTepo3oiickyro 3) Me3030HCKYI0
2) apxeiickyio 4) xaWHO30HCKYIO

I'ocnozacTBo Ha 3eMiie rooCeMEHHBIX HabIroqanock B 5py

1) npotepo3oickyio 3) Me3030HCKyI0
2) apxeiickyio 4) kalfHO30HCKYIO
PacuBer HacekoMEBIX Ha 3eMJile NPUXOAHUTCS HA 3Py

1) npotepo3soiickyio 3) Me3030HCKYIO
2) naseo30HCKyI0 4) xalHO30MHCKYI0
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16.

17,

18.

15.

20.

358

BeifepHTe TPH NpasuiabHbIX OTBETA.

K kpynHefinmm apoMopdosam OpoTepo3oHCKoOi  3pei
MOABJCHUE

1) xopam

2) IBYCTOPOHHCH CHMMETPHH Tena

3) xalepHoro ALIXaHus

4} BHYTPEHHETO ONIONOTBOPEHUN

5) DBOHHOrO OIUIONOTBOPEHHA

6) TENIOKPORHOCTH

K rkpynueitinuum apomopdosaM  naneozolicke#t - apel
ROABICHHE

1) nonosoro npouecca

2) BHYTPEHHCTO ONMIOAOTBOPCHHA
3) [noTHBIX 060a0ueK aiina

4) ceMenu

5) MONOYHBIX &KeNe3

6) MHOTOKJIETOUHOCTH

B naneoszoficko ape BRIENAIT CASIYIOWKE IEPHOIB

1) opmoBukckuii 4) KaMeHHOYTOJIbHbIH
2) nepMckui 5) menosoi
3) ropekui 6} TpHacoBBIH

B naneo3oe noABHIHCH

1) nepBele HazeMHBIC pacTEHAA

2) ronoceMeHHbIe

3) noxpeiToceMEHHRLE

4) mapanuTeKH H NPHOUHTEKH

5) npecMelkalonIMECT H HACEKOMBIE
6) MIECKOMMTAKLIHC
KaitHosoiickas 3pa -— 3pa pacLBETA H FOCIIOACTBA
1) pwi6

2) amoudHii

1) npecoMBIKAOMMKCA

4) nTHU

5) MIEKOMHTARUNX

0) HACeKOMLIX

OTHOCHT

OTHOCAT



21. ¥cranoBHTE COOTBETCTBHE MeXIY TeONIOTHYECKHM MepHoIoM H
IPoif, K KOTOPOit OH OTHOCHTCA.

I'eonoruueckuii nepuon Jpa
1) nameoreH A) Dnaneo3loickas
2) opaoBHK b) wMezozoiickas
3) cumyp B) «xailiHo30ficKas
4) Tpuac
5) aeson
6) HeoreH

Knwun K 3aaaHHAM

Ne Bonpoca 172|345 6 7 8 9 10
OTBET 2212|413 2 1 4 3 4
Nepompoca | 11 {12 |13 |14 | 15| 16 17 18 | 19 | 20
] OTBET 211133 ]4(123]1234|1,24]|1.251456
3ananne 21
1 2 3 4 5 6
B A A b A B

IIpoHcxokpenue uenoseka. ABHAKYIIHAE CHIIBI
AHTPOMIOIeHE3AI COMHATLHBIEC H OHOJIOrHYecKHe (IJaKTDpI:I.
Beaviuan poiib 3aK0H0B 00[EeCTBEHHOM KHIHH
B CONHANBHOM nporpecce qeaoBeueCcTBa

3BOJIIOI.1H0.HHDC OTAEJICHHC BCTBH, KOTOp'dﬂ upuBe.ua K HOABJIEHHKY CO-
BPEMEHHBIX JIIOAEH, MPOU30IILIO, 10 PA3HBIM JaHHBIM, oT 15 g0 6 maH Jser
HA3AA,

[Mo duznonorudeckomy U SHOXHMHUIECKOMY CTPOEHHIO HENIOBEK 0OHa-
PYKHMBaeT DONBIICE CXOJCTBO C YEIOBEKOOOPasHLIMUY 00EILAHAMU (IUTHH~
HBI¢ KOHEYHOCTH, BLICTYTIAIOHI HOC, OWHOKYAADHOE 3pEHHE, AHATOMHYE-
CKHC CXOJACTBA B JErKHX H [IOMKAX, HYETHPE TPYIINBM KPORH, OJIH3KHIH
XPOMOCOMHEIA cOCTAB H T. 1.). O0e3nAHOMono0HbIe IPpeaKH YeloBeKa ob-
NAJANH MPH3IHAKAMH, KOTOPBIE, COBEPIISHCTBYACE, JABANH NMPEHMYILECTRA
B ecTecTBEHHOM othope. PaseuThe xBaraTenenoil ryHKUHY nepeaHeH Ko-
HEYHOCTH (IPOTHBOCTOSHME MepBOTO NMANLUA BCEM OCTANBHBIM), H3HA-
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4aJbHO B OMpEAENICHHOH Mepe MpHCyIllee BCEM IIPHMATaM, CocoOCTBOBa-
JIO BO3HHMKHOBCHHIO NPAMOXOXIEHHA. XapaKTepHBIH U1 MpPHUMATOB XO-
POLIO Pa3BHTHIA rOJIOBHOH MO3I' CTHMYJIHPOBAI YCIOKHEHHE MOBEICHNA,;
4TO JaBaJIO NMpeHMyIliecTBa B OopbOe 3a cymectBoBanHe. HakoHel, cyme-
CTBEHHBIM (DAaKTOPOM B NOSIBJIEHHH 4Y€JIOBEKa ABHJIOCh TO OOCTOATEINBCTBO,
YTO €ro MpPEeAKU BEJM CTaOHBIH 00pa3 )KH3HH CO CIIOKHO OpPraHH30BaHHOH
CTPYKTYpOH c000IIecTBa, YTO CHOCOOCTBOBAJIO PA3BHTHIO CPEACTB KOM-
MYHHMKAILlHH U B KOHEYHOM CYETE NPHUBEJIO K BOSHHKHOBEHHIO PEUH.

TaxuM 06pa3oM, OCHOBHBIMH TEHICHLUMAMH B Pa3sBHTHH 4esloBeKa Obl-
T TIPSAMOXOXCHHE, YBEIMYCHHE 00BbEMA MO3ra U YCIIOXKHEHHE €r0 Opra-
HHU3alHH, pa3BUTHE PYKH, Y/UIMHEHHE MEPHOJA pocTa M pasBHTHA. Passu-
Tas pyKa C XOpOLIO BBIP2XEHHOH XBaTaTeNbHOM (yHKUHMEH MO3BOJIMIIA
YeJI0BEKy YCHELIHO HCNOJb30BaTh, a 3aTEM M M3TOTABIHBATh OPYOHMS, YTO
JaJio eMy NpeHMylllecTBa B Oopbbe 3a CyLIeCTBOBAHHE, XOTA MO CBOUM
YUCTO (HPUIMYECKHM KAYECTBaM OH 3HAYMTEIBHO YCTYTIAJl APYTHM JKHBOT-
HbIM. BaxkHeiileil Bexoit B pa3BUTHH YenoBeka ObLIO NpHOOpETEHHE yMe-
HHA CHayaJla UCIOJIB30BaTh U MOJJIEP)KUBATH, a 3aTEM H TOOBIBATH OTOHb,
CnoxHast 1eSTeNbHOCTh 110 M3TOTOBJICHUIO OPYIUH Tpyna, NOObIBaHHIO U
HOIEPKaHUIO OTHA H T. A. He MoIla 00ecrneyHBaThCs BPOXKIEHHBIM HOBE-
JIEHHEM, a TpeGoBana HHAMBHAYyaIbHOro oOyueHusi. OOMEH CHTrHanaMH B
npoliecce TPYAOBOro oOleHHs B 00y4eHHs [IPUBET B KOHLE KOHILIOB K 0~
SBJICHHIO PEYH M BO3HMKHOBEHHIO BTOPOH CHTHAJIbHOH CHCTEMBI, 4YTO
NPHHLHKIHAIBHO OTJIMYAET YEJIOBEKA OT 4enoBekooOpa3HbIx o0e3bsH. [o-
SIBJIEHHE HOBBIX (PYHKIUH, B CBOIO OYepenb, CIIOCOOCTBOBATIO YCKOPEHHO-
My pa3sBHTHIO. Tak, HCHIOJIB30BAHHE PYK IJIA OXOTHI M 3aMIMTHI H YIOTpPEO-
JIEHHE [PHTOTOBJICHHOM Ha OrHE IMIUM CIEIaJ0 HEHY)KHbIM HaJlH4YHe
MOIHBIX YEJIOCTEH, YTO MO3BOJMJIO YBEIHYUTH 00BEM MO3rOBOH 4acTH
yepena 3a CYET €ro JIMLEBOH YacTH M 00eCIeYHTh NalbHEHIIee pa3BHTHE
YMCTBEHHBIX CIOCOOHOCTEH YenoBeka. Bo3HMKHOBEHHE pedn CHOCOOCTBO-
BaJIO Pa3BUTHIO Gojlee COBEPLICHHOH CTPYKTYphl cooObluecTBa, pasiele-
HHIO 00S3aHHOCTEH MeXy €ro WieHaMH, 4TO TAKOKE 1aBajlo 3HAYMTEIbHBIE
npeuMyniecTBa B 60pn0e 3a CylleCTBOBaHHE.

TakuM o00pazoM, thakTopnl aHTpONOreHe’a MOXHO pa3leluTh Ha
6uonoruyeckue u cormanbHbie. K 6uonorugecknum ¢axkropaM cieayeT OT-
HECTH HacJIEICTBEHHYIO H3MEHYHBOCTh, O0pHOY 3a CYIECTBOBAHHE, ECTE-
CTBEHHBIH oTOOp. [Ton MX BIMAHHEM BO3ZHHMKAIM ONMHCAHHEIEC BBIIIE aHTPO-
nomopo3sl, To ecTh Mopdodusnonornueckue namMeHeHHA. K connaabHbimM
(akTopaM aHTPOMOTEHE3a MOXKHO OTHECTH TPYIOBYIO NEATENBHOCTH, 06-
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MeCcTBEHH I 00pa3 JH3HA, pasBUTHC peUH M MerwtcHus. COBCPLICHCTRO-
BaHHE TPYAA H TPYACBBIX OTHOIUEHHH, KOTOpOE LUTO HAPAUICTBHO ¢ pa3-
BMTHEM TOMOBHOTO MO3T3, CO3HAHHs, PEYH, MPHBEJIC K CO3NAHHIO HOBHIK
COUMANBHBIX OTHOIEHUH, CounanpHuie PAKTOPE B AHTPOIIOTEHEe HATAIH
HTpaThk BeJYILYIO PONb ¢ MOMEHTA TIOABAECHHA KPOMaHbOHUER.

Ha coBpemMeHHOM 3Tarnc 3BOIUMH MENoBeKa Pe3ko ocnabno gefcTeHe
eCTECTBEHHOTD 0100pa. (IHAKO MONHOCTHIO OTPHUATE €0 CYIMIECTBOBAHHE
B 4enoBeueckoM ofmecTBe HenpaBHNeHO, C caMOro MOMEHTA BOIHHKHO-
BEHHA HOBOTC OpraHH3Ma uaet othop Ha Ku3HecnocoGHOCTE 3apoasimei,
a 3areM KJEeTOK H OPraHoB YellOBEYECKOro OpraHu3Ma. ['eHHl NHoAeh,
yMepInHxX o HpavHOTO BO3pACTA HIIH OKA3ABINHXCA OCCNIIOIHLIMH, yCTpa-
HAIOTCA M3 MOCTEAYHOIHNK IOKoNeHHd. B yenopeueckom obmecTse neict-
ByeT Kak crafwrmninpyronmii orbop, noanepkHpaioliiii ¢TaOWILHOCTE
BHelIHero ofTHKa 4emnoBeka W ero (GH3HONOrHYeCKHX (YHKUHH, Tak H
JBKYIIHHE, 0DCCTICHHBAIGIIKI] aJanTauMI0 K H3IMCHCHMAM BHEINHCH cpe-
IBbl, KOTOPBIE B MIOCIETHES BpeMA CBA3AHBI TTIABHBIM O0pa30M C aHTPOIO-
rennbiMy $akTopamy. [IpuHuHnAANEHBIM GAKTOPOM B COBpPEMEHHOH 2BO-
NMIOUMH YeNoBEKa OKA3LIBAETCA H TO, YTO OH, B OTIHYHE OT XHBOTHRIX, He
Hy#aaeTcd B IPHOOPETCHHM TMYHOIO OFLITA MCTOXOM (pob u owubox, a
crnoco0eH BOCTIPHHUMALE YIKE TOTOBLIC 3HAHMA, HAKOIUIEHHBEIE IPCABILY-
TIUMH [TOKONEHHAMH.

CoBpeMeHHEII YenoBeK — TyNHKOBad BeTBe 3BomolMH. OH nepectan
IBONIOUHCHHPOBATh, TaK KaK OKAa3alcqd B CTa0HIEHBIX COUHANBHEIX YCIO-
BHAX CYIUCCTBOBAHHA,

3uauuTeNnsHBIH BKIAJ B H3YUCHUE BOMPOCA © MPOMCXOKICHHU HENo-
BeKa BHeC Y. ﬂapBHH; B croeft pabote «[IpoHexoikIenHe YenoBeKa H Mo-
M0BOi noadop» OH BMEPBHEIE [MOCTABMII HAa HAYYHYIO OCHOBY Bompoc ob
ofieM Ipejke YCnoBEKA H YEIOBEK000pa3HbIX 00E3bIH H APOaHANTHIHPO-
pasl OuonornyeckHe GakTophl antponorenesa. JapsuH nonarai, gro He-
NOBEK PA3yMHBIA NOABWICA Ha AQPHKAHCKOM KCHTHHEHTE OT oDLIero ¢
BLICIIHMH ofe3naHamMu npeaKa,

JlpeBHeHIIHe, APeRHUE H HCKOMAEMbIE JIIOIH COBPEMEHHOro
THNA. YeI0ReUeCKHe pachl, HX NPOHCXOKACHAC H IHHCTBO .

O0IUHM NpeaKoM 4YenoBeKa H YeJ0BEKOOOPA3HEIX 00C3bAH CUHTAKOTCH
HACCKOMOXJHBIC TERALUCHTAPHLIE, KOTOPEIC XN B Me303cc. B naneorene
KaiHO304 OT HHUX OTAENMIACch BETBh, KOTOPAs NPHBENA K HNOABICHHIO Na-
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panuTEKOE — TNpPEAKOR COBPEMEHHBIX 4enoBekooOpasHbix obe3paH, OT
NAPANUTEKOB OTAENHIACE BETBb, KOTOPas MPHBENA K MOABNEIHIO IPHOIIH-
TEKOB; MONATAKOT, 4TO ITO MPOHIOLUI0 NMpHMepHO 20 mMaH ner nasajl.
JlpuonuTeKy Aany ABe BETBH: OHA M3 HHX NPHBENA K NOABICHHIO COBpE-
MEHHBIX 4en0oBeK00DpasHbix 00e3baH, a BTOPas — K NMOABICHHID aBCTpa-
NONHTEKOB (BPEMA CTAHOBIICHHS dBCTPANOIMTEKOR OTHOCAT K NIEPHOLY OT
9 o 3 MIH JeT Halao). ABCTPANONHTEKH HIH B HOxnofl n Bocrounoit
Adpuke 1 npeactapaany coboli nepexonHyio dopmMy oT 06€3bAHEL K 4eI0-
Bexy. QMHOBPCMEHHO CYIUECTROBAIO HECKOIBKO BMIOB ABCTPATONHTEKOB.
OT 0ZHOTO H3 TAKHX BHAOB OTJAEIHNACE H B JaisHeHIIEM BOMIOUMOHHPO-
Balla BETBL, KOTOpax ¥ nana nauano poay Uenosex (Homo). Kak npaemno,
BHIIEIAIOT TPH 3TaNa 3BOJIOIHH YENOBEKa: JpeBHEHILHE, APEBHHE H Hep-
BEIE COBpEMEHHBIE JTH/IU.

K opesreiiium modsu otHocAar “enosexka upaMoxopauiero (Homo
erectus). OHA i npaMepro 1 mnH — 200 TeIC. 18T Hasag,. Tipencraru-
TENAMH OpeBHEHWMKX moaeil ABudloTea nuTekanTpon (0bveM Mosra 900—
1100 CM3), cHHaHTpon (o0nem Mozra 1220 CM3} u refgensOeprckuil yerno-
BeKk (0OBem mo3ra He ObUT onpedeneH, Tak Kak Oblla HAMZEHA OOHa 4e-
10Tk Oe3 NoabopoaoHHOTO BRICIYNA, B YEMKICTA COXPAaHIIHCE 3ybnl, KO-
TOPHIE HMEMH TAKOE KE CTPOCHHE, KaK H Y COBPEMEHHOID YeOBeKa).
Jpepneiitné mwan 6putn xagHrOataMu. OHH WITOTABAHBAIM KAMEHHEIS
OpYAHA TPYAd, BOIMOIKHO, MONIL30BANHCE OTHEM, HO HE YMENH ere f1o0bl-
BATh; MIWIHIL OHH He CTPOHIH. MakcHMaNbHOTO pacuBeTa OHH JOCTHTIH
npusepHo 600400 ToIC. neT Ha3ad.

Ha 370if cTaguH aHTPOHOTeHe3 HAXOMWICH MOJHOCTLE) 1101 KOHTPOIEM
€CcTeCTBEHHOro o1opa.

Heandepmanroyer {dpeante modu) nogsunuck okone 300 Teic. ner Ha-
331 W 334 BPEMA CBOETO CYNIECTBOBAHHA YCIIENH CO3IATH NOBOJIBHO BLICO-
Ky KyasTypy. Ho npumepro uepes 150-200 ThIc. ET Noce HHX DOABHT-
cx Uenosek pasyMHbIi, HIIH COBpEMEHHBIH HETOBEK (COBPEMEHHBIX TIONCH,
CYLIECTROBABLIMX B TOT LIEPUOJ, HPHHATO HA3LIBATH KPOMAHBOHLIAMH, TAKOS
HazBaHHe OBUIO NAHO TI0 MECTY HAXOOKH CKEIETOB M OPYAHH Tpyna B Mec-
Teuke Kpomannon o @panuii), KOTOPHl B KOPOTKHI CPOK COBCPIUCHHO
BBITECHHJI HEAHAEPTAIbIA U TPHBEN K er0 NMOINHOMY HCYE3HOBEHHEO. TIpH-
UHHEL MPeHMYILECTEA COBPEMEHHOTO YE€NIOBEKA NEpel HeaHACPTANLLUEM Te
e, YTO M TIPHYHHBI PEHMYIIECTBA 4cioBekonoaofHmx ofczesH mepen
OCTANBHBIMH MIeKonuTaoMMH. OHH YCTYTIANH CBOMM KOHKYPEHTaM Mo
$HIHIECKOH CHIIC M 10 PAIBUTHH) MATEPHANEHOH KYIBTYPHL, HO 3aT0 00-
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napand Qonbiiedl THOKOCTBIO KHCTH, CTPOSHHEM TOPTaHH, CHOCOGCTBO-
BABIIHM MYYINEMY PAa3BHTHEY WIEHOPAIAENbHOH peuH, H PAIoM IPYTHK
NPH3IHAKOB, 00eCTeYnBalOIMX Donee OBICTPOE WHTEILIEKTYANRHOE Pa3BH-
THe, BITCCHHB HEeaHAEPTANBUER, KPOMAHBOHLbI 3aMMCTROBAIH H HCIIONb-
30BATH HEKOTOPEIE 3MEMEHTEL HX KYNETYPhL

Kpomanvoryel 4 coepemennbie o0y — 3T0 OJHH BHA Homo sapiens,
OTHOCHAIHACA K poay Jlioaei. B 31om BHAE BLITeNAOT 3 GONBHIHE PacH:
HEerPONIHYK, MOHTOMOHAHYIO B eBponeounHyr. Hexotopele ydeHbie BhI-
IOEJIAOT eLle /Be DOJIBHIME pachl: aBCTPANOHAHYIO H aMepukanckyie. Kpo-
M€ TOTO, CYIECTBYIOT CMEIHAHHBIE PAcHl, KOTOphle cpOpMHPOBANHCE B 30-
Hax KOHTaKTOB GONBINHX pac.

Pachl — 3T0 WCTOPHYECKH CHOXHBINHECA TPYIIMBI TOAEH, KOTOpPhIE
OTJHYAOTCS ONPEJICNEHHBIMH HAC/IENCTEEHHBIMN (JHIMUCCKHMH ocoleH-
HOCTAMH. JII0AN, IPHHAUIEKALIHE K PA3HEIM PAcaM, OTITHYAIOTCA [0 LIBETY
KOMKH, BOJIOC, pa3pesy Ilias, 1o CTPOEHHIO BEK, GUEPTaHHIC TOMOBEI H T. .
3TH PAauTHYMA HECYLIECTBEHHBl, H 4EJO0BEUECTBO B LIEJOM NPEACTaBIAeT
co0oi#i enuHeli GHOTOTHYeCKHi BUA. [IpHHAIEKHOCTR BCEX pac K OJTHOMY
BHOY Homo sapiens nokasbiBaeTca OHMHAKOBHIM CTPOSHHEM HX depena,
MO3Td, CTOMBI, HATHYHEM OZHHMX H TeX K€ IPYNN KPOBH H, IMaBHOE, OH-
HAKOBBIM KOIHYECTBOM H CTPOEHHEM XPOMOCOM, YTO JaeT BOIMOXKHOCTE
pasnUYHEIM pacam cBOGCIHO CKpellMBATLCA M AaBaTh IOJHOLEHHOE I10-
TOMCTBO. Packl — 3TO OTKPBITHIE TEHETHHMECKHUE CHCTEMEL.

3aganus

BridepHTe 0IHH NPaBUILHLIN 0TBET,

1. Counanehele  GakTopel CTalH HIPATE BEAYILYHY POAL B
AHTPONOreHe3e, HAMMHAA C

1} nuTeKaHTpOmIOB 3) HeaHAepTaIbLEB
2} CMHAHTPOTIOB 4} KpOomMaHBOHIIEH

2. Yenoreka pazyMHOTo OTHOCAT K Kiaccy MIIeKOMUTAIOLME, Tak Kak
Y Hero '

1} 2 maptl KoHeuHoCTEIH

2} BBICOPA3BHTHIA TOJOBROH MOIT
3} 4 u3rnba MO3BOHOYHHKA

4} 5 oTAenoB roMICBHOTD MOITa
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10.

11.

12.

364

Criennduaccknmu sepramu YenoBexa pazyMHOTo SBAAIOTCH
1) Hanuuue GOPO3N M HIBMIKH B KOPE GOMBIUHX NOTYILIAPHI
2) HCUONB3CBAHHE MIPEIMETOR AN% DOCTHXEHMS LeNH

3) BHHUKYAAPHOE 3PEHHE

4) npeobnagaHUC MOITOROTO OTHENA HEPEA HAM JTHUEBRIM

Y deoBeka pyAHMEHTAPHBIMH OPraHaMY ABIAIOTCH

1) oBoHSATENBHEIE TYKOBULEI 3) MONOYHBIC XKeJle3sl
2) 3ybu MyzpocTH 4) KpecTLOBhIE IO3BOHKH
K suay Homo sapiens oTHOCAT

1) aecTpanonHTeKoB 3) cumaHTpoONOB

2) MUTEKAHTPONOEB 4) KpoMaHBOHLEB

K obe3panomonam oTHOCAT

1) kpoMaHLOHLA 3) nmTekanTpona

2) aBCTpATIOTIHMTEKA 4) HeaHIepTallbua

K OpeBHEHLIHM NOnAM OTHOCAT

1) xpomaHboHIE 3) nuTekaHTpOMma

2) 4BCTpAOTIHTEKA 4) HeanjepTanbLa

K nperHuM mioasM oTHOCAT

1} cunanTpOna

2) nuTeKaHTpOMNA

3) refpgensbeprexoro Yenorexa

4) HeaHAepTalblA

K coBpeMeHHBIM NIOIAM OTHOCAT

1) KpomaHROHLA 3) nHTekaHTpoOMma

2) aBcTpamonureka 4) HeaHnepTaibua

B AMNOXY BENHKOI0 OJIEICHCHHA A HITH

1) KpomaHbOHLbLI 3) cuuanTponLl
2) HeaHIAEpTAaNbLEL 4) aBCTpaNONHTEKH

TTpAMOXO¥ACHUE ¢ OMOPOH HA PYKH DBUIC XapakTEpHO A8

1) aecTpanonHTeka 3) cHHaHTpOona

2) nuTeKaHTpona 4) HeaHIepTAIbLA
Yenopex yMenblii, H3TOTABJHBABIUNME OPYIAS TPYOA, OTHOCHTCH K
1) aBcTpanonurTeRam 3) ApeBHMM MOnAM

2) IpeBHEHIIHM TIOIAM 4) HOBBIM JIOIAM



13.

14,

13.

16.

17.

18.

19.

[leperivH osnanenu wnenopasieneaoit pedpo

1} cHHAATPONEI 3) HeaHIepTalbUEI
2} OUTeKaHTPONEl 4} KpoMaHLOHILI

Kauuubanamu e ObLIH

1} KpOMaHBOHIBI 3} nurcKaHTpPOINbLI

2} cHHAHTPONE! 4) refinemfeprcxkuit yenopek

Y MOHroacuios _

1) UBeT KOXKH CMYIJIBIH C KEJITOBATEIM OTTEHKOM
2) MSArKHe, OpsMBIE KM BOJHUCTLIE BOJOCHL

1) HOC He YILTOLICH

5) ry6sl TONCTRIC, B3AYTHIC

BeibepuTe TpY NpABMJILHBIX OTBETA,

K 6Honornueckum Qaxtopam anTpoIIOICHESA OTHOCHT

1) HacnenaCTBEHHYIO H3IMEHYHBOCTH
2) 6opuby 3a CYIIECTEOBAHHE

3) obmecTBeHHHIH 06pa3 KHIHH

4) TpYIOOBYH NEATCNBHOCTE

5) pazBHTHE peuM H MBIULTEHHA

6) ecrecTBeHHBIH 0TOOD

K genorekoobpasHeiM obe3pdHAM OTHOCAT

1) makaxy 4) naBuaHa
2) 1wuMnaHze 5) ropuwy
3) opaHnryraHa 6) rutbona
ABCTPATONHTEKH

1} xuan | mon — 500 ThIC. AeT Hazag

2) BenH ¢cTagHpi 00pa3 KU3HH

3) umemu poct 120-140 cM n Bec mo 50 kr
4}  ObUTH BCEAIHEL

5) H3TOTAaBNHBAIHN OPYIAHA TPYIXa

6) ymenu JOOBIBATH OFOHB

Y eBponeoumos

1) y3x0e npodwaHpoBaHHOE THLIO
2) ©Bopoga u yCbl pacTyT [LUTOXO
3) rnasa pacnoNOKeHH TOPHIOHTAILHO
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20.

4)
5)
6)

1)
2)
3)
4)
5)
6)

BEPXHEe BEKO 3aKPRITO KOKHOM CiIalkeH
CHJTLHO BHICTYTIAIONIHH HOC
YEI0CTHAA YACTE JHLA BEHICTYNALT BIICPea

Y Herponaos

IUIOCKOE IHHPOKOE JTHIG C CHNBHO BRICTYTIAKIHMH CKYJIAMH
4E/TIOCTHAN YaCTh NHLA BBICTYTIAET BIIEPEl

60poaa H ycbl pacTyT nnoxo

CKIIRJIKA BEPXHEro BEKA paseuTa ciado

ry0ul TOHKHE

BOJ1OCHI MATKHC, BOITHHCTRIS

2]1. ¥cTaHOBHTE COOTBETCTRHE MEKIY XAPAKTCPHCTHKAMH H 3TANaMH
IBOJAHMIHH HEN0BEKA, K K‘OTOpblM 0OHH OTHOCATCA,

1)
2)
3)

4)

5)
6)

XapakrepHcTHKa ITan IBOMOLHH Ye0BeKa
BpemA xH3HM 30040 TRIC. ner Hazan (A) mpeBHefwue A0IN
pocT npubnusuTensio 180 oM b) npeBHue nwaou
oOnem MO3ra NpUMEpHO paBer B) coepementbie moou
1400 cM’
061beM Mo3ra IpUMepHo paseH 900—
1100 e’

BBICOKHH 100
OTCYTCTBHE TI0AGOPOACHHOTO
BBICTYTIA HA HHXKHEH JeNIOCTH

Kalouu k 3agaHHAM

Ne Bonpoca 112|345 6 7 8 ] 10
OTBET 4121424 3 3 4 1 2
Neponpoca | 11 |12 |13 (14 | 15| 16 17 18 19 20
0TBeT 111411 ]1,26]235(234]|135(234
3ananue 21
1 2 3 4 5 6
B B | A B
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Buocdepa u ee rpaHHIbI.
Bunomacca noepxHocTu cymu, MHpoBoOro okeaHa, mo4sbl.
7KuBoe BemiecTBO H €ro PyHKIHH

BnepBeie 0 6Hocthepe kak «obnacta xu3Hu» nucan JK.b. Jlamapk.
CobcTBEeHHO TepMHUH «Ouochepa» B 1875 r. mpennoxusl aBCTpHHCKHi
ydeHblii J. 31occ. Yuenne o 6uocdepe kak obonouke 3eMiH, HaceICHHOH
*KMBBIMH OpraHU3MaMH, co3aain akagemuk B.1. Bepragckuii.

Buocdepa — 310 ocobas HapykHas 00600uKa 3€MIIH, COCTaB, CTPYK-
Typa M 3HEPreTHYECKHH MOTEHLHAJl KOTOPOH ONpeNeaoTCd COBMECTHOMN
JEATEeIbHOCTBIO KHBBIX OPraHM3MOB, TO €CTh 3TO 00JIACTH paclpOCTpPaHe-
HHS )KH3HM.

Buocdepy cocTaBIAIOT ClIeYIOMUE KOMITOHEHTEL.

1. JKuBOe BemecTBO — COBOKYITHOCTB BCEX XKMBBIX OPraHH3MOB (MHKpO-
OpraHU3MOB, 'PHOOB, PaCTEHHH, JKUBOTHBIX).

2. DbuOreHHOE BEMECTBO — 3TO MMHEpPAIbHbIC HJIH OPraHUYECKHUE Belle-
CTBa, CO3JaHHBIE B PE3YJIbTATE >KU3HEACATEILHOCTH JKMUBBIX OPraHH3-
MOB (Ta3, HeTb, KAMEHHBIH YTO/b, U3BECTHAKH, TPENEI U T. 1.).

3. KocHoe BemectBo — opmupyercs 6€3 yd4acTHs KUBBIX OPraHH3MOB
(BynKaHH3M, [€OTEKTOHHYECKHE MPOLIECCH], METEOPHUTHI U T. 11.).

4. DBHOKOCHOE BEIIECTBO — CO3IAETCS JKUBBIMH OPraHH3MaMH BMECTE C
HEXHBOH MPHPOJOH (TIOYBHI).

Buocdepa BrmodaeT B ceds TpH OCHOBHBIE O00JIOYKH 3€MIIH: aTMO-
cdepy, ruapocdepy U BepxHIOK YacTh JuTochepbl. I'paHuubl 6rochepst
omnpeensoTcs abHOTHYECKHMMH (PaKTOpaMH, KOTOphIE OFPaHUYHBAIOT Cy-
1LIECTBOBAHHE JKMBBLIX OPraHH3MOB. Bepxmss rpanuna 6HoChepsl MPoXo-
JHUT Ha BBICOTE OKOMIO 20 KM OT MOBEPXHOCTH 3€MJIH M 3aBHCHT OT O30HO-
BOI'O CJIOf, KOTOpHIH 3aiepxuBaeT ynpTpadHONeTOBOE H3TydeHHe. B
ruapoctepe ku3Hb OOHapyKeHa Ha Bcex IIyOMHax MHpoBoro okxeaHa
BILIOTH 0 11 kM. B nutocdepe xuBbIe OPraHU3Mbl BCTPEYaloTCs J0 Tily-
6unbl 3,5-7,5 kM B 3aBHCHMOCTH OT TEMIEpaTypbl 3€MHOW KOpPbl H OT
YPOBHs IPOHHKHOBEHHS )XKHAKOH BOIBI.

ATMocdepa, uiIi razoBasd 000104ka 3eMIH, COCTOMT M3 CMECH Ta30B:
a30Ta, KUCIIOPO/a, YIIIEKUCIIOro ra3a, 030Ha M MHEPTHBIX ra3oB. ATMoc(e-
pa OKa3bIBaeT OrPOMHOE BIMSHHE Ha GM3MKO-XHMHYECKHE M OHOsIOTHUE-
CKHE IIPOLIECChl HA IIOBEPXHOCTH 3€MJIM M B BOAHOM cpene. I AeIXxaHHs
BCEM JKMBBIM OpraHM3MaM HEOOXOZMM KHCJIOPOJ; YTJIEKHCIbIH ra3 — Hc-
TOYHMK yTyiepona npH (OTOCHHTE3€ U XEMOCHHTE3e; a30T B pe3ylbTaTe
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AEATENBHOCTH a30TOHKCHPYIOWHK OakTepHi NepexoauT B QopMy HHTPa-
TOR, YCBAHBAEMBIX PACTEHHAMH.

Cuapocdepa, unu BoiRas obonouka 3eMH, cocTapnger oxono 70% mo-
BEPXHOCTH 3eMHOro wapa. Hanbompuine 3amackl BOARI COCPENOTOMEHH B
MisporoM okeane (a0 95%), ocTanbHble 5% NPHXORATCH HA IIPECHRIE BOMO-
emMul (03epa, peKH H T. 4.). B roae 0GHTAaeT OrpOMHOC KOJIHYESCTBO MKHBHIX
OPraHH3MOB, NIPHYEM HX THOOBOC pazHooOpa3He 3HAUWTENRHO BERINE, YEM
Ha cyme. CocroguHe ruapocdepsl — BRKHeHIIHI (akTop, onpeaenarOmHH
KIMMaTHYECKHE YCIIOBHA Pa3THYHLIX reorpadHdecknx obnacreii.

Jlurocepa — 310 TRCpRAn 0Gonouka Jemnn, KOTOpaA BKIKOMACT B Ce-
05 38MHYI0 KOPY M BEPXHIOK YacTh MAHTHH. JKH3HE B THTOCHEPE TIIABHBIM
o0paloM cocpefoTOUEHa B €€ BEPXHEM IUIONOPOIHOM CNIoe — MOYBE, IITY-
fHHA KOTOpOro He MPERbIINAET HCCKONBKWUX MEIPOB. B crpoeHHM mouBhl
BBIAC/AIOT HECKOJIBKO TOPHIOHTOB (CBEPXY BHH3), BepxHUM, HAILIRaeMblH
ONAZOM, CHEIYIOIMH — FYMYCOBBIH cloi, ofecnieunBaloWmii Iwogopoaue
NO4YB, H TPETHH, COCTOAUIHIA B OCHOBHOM H3 CMECH [1ECKA H TNIHHEL.

JKnBoe BemecTBO — 310, No ompegenceHue Bepuanckoro, rnagHoe
BewecTBo OHoceprl. B npexenax rpanun 6Hocdephl KHBOE BEIECTBO
pacfipeleNnieHo oueHs HepaBHomepuo. B BricOkHX cnosx artmocdepr:, B
raybune ruapocepsl M IMTOC(EpPHl KMBEIE OPTAHHIMEI BCTPEYAIOTCHA
penke. JXu3Hb TNABHEIM 00Pa30M COCPENOTOYEHA HA ITPAHHMIE 3THX TPEX
cpen. bnoMacca opraHH3MoB, DOHTAKOUIHX Ha cymie, Ha 99,2% npeacras-
NeHA pacTeHHAMH U Tonbko (0,8% cocTaBasroT rpubbl, KHBOTHHE H MHK-
poopraHnamMer. B Mupopom oxkeaHe 3TO COOTHOLISHHUE MEHACTCA: HA OO
pacTeHH NMpuXxoanTcd 6,3% GHoMacchl, 8 Ha 00 KHBOTHEIX H MHKpPOOD-
TaHH3MOB -— 93,7%,

Macca xusoro Bewectra cocTapager okono 0,01-0,02% ot xochoro
BEILECTBA GHOCHEPBI, OAHAKO KHMBBIE CYILIECTBA HIPAKT BEAYLIYIO POIb B
TEOXMMIYECKNX Nporeccax Ha 3emne. [leATeNLHOCTD XKHBBIX OPraHHIMOB
ABJIAETCA OCHOBOI, obecneuMBaloieif KpyroBOpOT BELUECTB B NpPHPOJE.
Exeroanas npoaykuHsa XHBOTC BellecTea B OHocdepe CocTaBnger okono
232 mnpa TOHH CYXOTQ OpPTraHH9ecKkoro Bemlectsa. QHO NOCTOSHHO mpeod-
pazyercsa W pasiaraercd, fOCTABIAA BEUIECTBA U IHEPTHIO, HECOXOANMEIE
Ans 00MEHA BEUISCTE BCEX XKHBBIX OPraHH3IMOB.

B Orocdepe KHBOE BEUISCTRD BRINONIHAEST PAI BaHEANX $YHKUMEH:
T430BYH), OKHCIHTENRHO-BOCCTAHOBHTCIIEHYIO H KOHUEHTPALHOHHYIO.

lazoean yHxyuR COCTOMT B BBIJIEREHHH H TIOTJIOUIEHHH ['A30B XHBhI-
MH OpPraHH3MAMH. BlIaroiapsa HX AESTENLHOCTH OKOJIO 2 MDA J€T Ha3al B

368



aTmocdepe 3eMAH HAYATOCH HAKOIUIEHHE CBOOOHOTO KUCIOPO/a, a 3aTeM
copmupoBancs 030HOBHH 3kpaH. CoBpeMeHHBIH razopnit cocTas aTMo-
cdepri NOAOCPRMBAIOT 3e/IEHBIE PACTEHHS B Pe3yALTATe NPOLECCOR JBIXa-
Hus H porocunTes3a. Ipu THHEHHH OPraHMYMECKUX BEMICTB B arMocdepy
BBLIEMIOTCA aMMHaK n cepopozopon. OmpenencHHble Ipynrsl bakTepui
YTHJIHIHPYIOT 3TH BpPEIHBIE Uit APYTHX OPraHH3MOB raskl H NEPEBOJAT HMX
B COSANHEHHNA, KOTOPLIE YCBAUBAKITCH PACTEHHAMMU.

C razosofi {rynrumeld >KMBOIO TECHO CBA3AHA OKUCAUMERLHO-
séoccmuanosumensias grynkyus. TpeBpalieHne BEMECTB H JHEPTHH B KH-
BEIX OPTaHHM3Max MpencTapnAeT co0OH HEeNb OKHCIHTEIbHO-BOCCTAHOBH-
TENBHBIX PeaKiMi: 310 mnponecchl GoTOCHHTEa, XEMOCHHTEA, JbIXAHHA.
O0pazoBaHne OPraHHYECKHX BEIWIECTB NPH ABTOTPOGHOM MHMTAHHH H HX
pa3NoKeHHe B NpOLECCe JBIXAaHHA HENQOCPCACTBEHHO 3aMLIKAKOTCA HA ra-
3000MeH Mexdy opraHu3Mamu W okpyzarcme cpenod. To ke camoe oT-
HOCHTCA K 00MEHY BEUECTB H ¥ reTeporpodhHLIXx OpraHH3MOB,

Konyenmpayuonnan @ynryus #KUBOTO 3aKiN0YaeTcs B coocobHOCTH
KHBEIX OPraHWIMOB HAKATINHBATL B CBOHX TeNaX pajMYHBIE XHMHYECKHE
ANMEMEHTHI B BUAE OPTaHHUYECKHX H HEOpraHHJYecKHXx coenwHenni. Harpu-
Mep, Jkenez00aKTepHH aKKYMYTUPYIOT W3 cpeasl 06uTanHs Kencso, (opa-
MHHH(]EPE], KHIIEYHOIONOCTHEE, MOIUIKOCKH — KAIBUMH, pannoidpHH,
XBOIH — KpeMHHH, ryOkn — ion n T. A. CoacprkaHHe HCKOTOPBIX Ie-
MEHTOB B T€/laX XXMBHIX OPTAHH3MOB BO MHOTO pa3 NMPEBBIUIACT HX COAEp-
AaHHe B 3eMHol xope. Tak, B pacTeHusX yriepoaa cofepxkutca s 200 pas,
a a301a B8 30 pa3 Gonklue, 4yeM B 3eMHoit Kope. JiBble oprannzmel obecne-
YYBAKT MHTEHCHBHYH) MHTPALHIO TEMEHTOB (Kenlesa, MapraHLia, CCphl,
dochopa v ap.}. B pesyneTate AcATENIBHOCTH KHBOMD BEUICCTEA Ha 3eMie
00pa’oBaIKCE 3AJ€XKH OPTaHOMMHEPAIBHOTC TOMUTHBA H 110UBLL.

Kpyroropor BemiecTs H npespalenne 3uepruu B 6uocdepe

KpyroBopot BeliecTs NpeactasngeT coboil npolieccs! NPEBPALLICHHT 0
nepeMellieHud sellecTea B upupone. Io cBoeit mpHpone 310 MOBTOPAIO-
IHeCH, B3AHMOCBARAHHBIE (HIHKO-XHMHUYECKHE W OHONOTHUSCKHE Mpo-
LECCHL.

Cpenn Bcex IMEMEHTOB Kpyeogopom yenepoda B HANOONbILEH cTeneHH
3ABHCHT OT JEATENIBHOCTH XHBBHIX OPraHM3MOB. YTTeKHCILIH ra3 accHMH-
JNHpYeTcAd 3ENEHBIMH pacTeHHAMH M 0akTepHAMH-QOTOCHHTETHKAMH M
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BKJIFOYAETCA B COCTAaB OPTaHHMYECKUX BemlecTB. Bee xuBBIe cymiecTBa Ibl-
1IaT; B pe3yJbTaTe 3TOrO Ipolecca Yriepoi, HaXOMAIUHIACA B opraHuYe-
CKHX BEILLECTBAX B BUJE YIJIEKUCIIOTO I'a3a, BHOBb IIOCTYNAeT B aTMoctepy.
Takoke yriekuciblii ra3 obpasyercs NpH MHHEPAIN3ALMH OPraHHMYECKOTo
BELIECTBA MHKPOOPraHU3MaMH. B xuBOM BelliecTBe NMPOLECCH ACCHMMILA-
LMH YTJIEPOJA M €ro BBIAEICHUE NPU ABIXaHUHU NPAKTHYECKH ypaBHOBELIE-
Hbl. Tonsko okono 1% yriaepoaa oTKIageIBaeTCs B BUIE Topda, TO €CTh
U3BIMaeTcsa U3 KpyroBopota. B rumpoctepe yriepoa conepixkHrcs B pac-
TBOPEHHOM BHJIE (YTJIEKHCIIBIH ra3, YrojibHas KHCJIOTa, HOHBI YrOJbHOH
KHCJIOTHI). 3[1ECH €r0 3aackl 3HaYUTENBHO Ooblle, 94eM B aTMOcdepe. Yr-
Jepoa ruapocdepbl TakKe HUCIOIB3YETCs KUBBIMH OPIaHM3MaMH B IIPO-
uecce (GOTOCHHTE3a M I TOCTPOEHHA H3BECTKOBHIX CKeJeToB (TYOKH,
KHILIEYHOIIONOCTHBIE, MOJUTIOCKH H T. I.). Mexxay MHpOBBEIM OKEaHOM H
ruapochepoi MOCTOSHHO NPOMCXOAUT 0OMEH YIiiepoaoM, IPUYEM B OKea-
He 3HaYHTEeIbHOE KOJIHYECTBO YIJIEpOo/ia H3bIMAETCA U3 KPYroBOpOTa H OT-
KJIaBIBACTCSA B BUJIE MAJIOPACTBOPUMEBIX KapOOHATOB.

B atmocdepy yriepoa Tarke MOCTyNaeT B pe3yNnbTaTe X03sHCTBEHHON
JEATENIBHOCTH Y€JIOBEKa — [PHU COKUTAHHM OPraHOMHHEPAIBHOTO TOILIH-
Ba: yTuIf, Ta3a, HeTH M NPOAYKTOB €€ NepepaboTKHU U T. A. JlaHHBIE SHED-
TETHYECKHE pecypchl 00pa3oBaNUCh B PE3YNIBTATE JEATENIBHOCTH KHBBIX
OpraHH3MOB B JIPEBHHE T'€OJOTHYECKHE DIOXH. DHEPIETHUECKHUE PECYPCHI
JIETATCS Ha BOCIOJIHHUMBIE (ApeBeCHHa, TOpG®) M HEBOCMHOIHHMBIE (Ta3,
yronb, HedTs).

OrpoMHBIE 3amackl YIiepoaa COAEPKATCs B TOPHBIX OCAIOYHBIX MOPO-
Jlax — clIaHLax, kapOoHarax Kanbius U MarHus. [locTyrieHse yriepola B
armoctpepy M3 3THX NOPOJ 3aBHCHT OT FEOXHMHYECKHX IIPOLIECCOB (BBIBET-
pPHBaHHE, TeOMOp(H3M rOPHBIX NIOPOJ) H BYIKaHHYECKOH AEATEILHOCTH.

B rasoBom cocraBe atMochepsl azom coctaBiier okoao 80%. AtMo-
cdepHBIit a30T B BHIE ra3a HE MOXET ObITh HANPSIMYIO HCIIOJB30BaH XKH-
BBIMH OpraHu3Mamu. OHkcalus a30Ta U IEPEBOJ €r0 B COEAHHEHHMA, KOTO-
phle MOTJIOIAIOT PACTEHHA, OCYLIECTBIAIOTCS NMOYBEHHBIMH a30T(HHKCH-
pytouMu GaxrepusaMu. [IpumepoM MOTyT CIIyXHTh KI1yOeHbKOBBIE Oak-
TEPHH, Pa3BUBAIOIIMECA HA KOPHAX 0000BHIX pacTeHHH. A30THHKCHPYIO-
e GakTepuu 06oraualoT MOYBY a30TOM, T€M CAMBIM MOBBINIAA €€ ILIO-
JOOpPOMHE.
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A30T MOXET [OCTyNaTh HENOCPEACTBEHHO U3 aTMocepEl B pe3yiibTa-
TE Pa3NOXEHHA OKCHAA a30Ta HOA JCHCTBHEM 3JIEKTPUYECKHX TPO30BBIX
paspsioB.

Ipu paznoxeHHH OPraHHYECKUX OCTAaTKOB B IIPOLIECCE MHHEPATIM3aLHU
0/ IEHCTBHEM MHKPOOPraHM3MOB BhLOENAETCA aMMUaK. YacTHYHO aMMHaK
MOXET YCBaHBATBCA PACTEHHUAMM, HO OCHOBHOE €r0 KOJIMYECTBO IEPEBOJNT-
cq B GopMy HUTPATOB NPH y4aCTHH HUTPHOHIMPYOIKX OaKTepuii: CHayana
OH OKHUCJIAETCS 10 a30TUCTOMN KUCIIOTHI, @ 3aTeM — JO a30THOH.

B cBoMX Tpyzax, MOCBSLIEHHBIX MPoOiieMe BOZHUKHOBEHH OHocdepsl,
B.H. Bepranckwmii nmucan, yro 6uocthepa — 3T0 NPOAYKT B3aUMOICHCTBHA
XHMBOH M HEXHBOH npupons! 3emuid. C MOMEHTa CBOETO BO3HHKHOBEHHA
XKHBBIE OPraHH3Mbl NPEINCTaBIAIOT COOOH BaKHYIO OHOr€OXMMHYECKYIO
CHITy, TPeo6pasyrolyIo 3eMHYIO KOpY.

Murpanys XHMHYECKHX 3JIEMEHTOB Ha IOBEPXHOCTH 3eMJIM TaK HIH
HHaye OCYIIECTBIAETCA IIPH y4acTHH )KHBOTO BEIECTBA. ATOMbI OHOI€HHBIX
3JIEMEHTOB MHOTOKPATHO MPOXO/AT YePe3 TeNa KHUBBIX OPraHH3MOB — GHO-
TeHHas MHUIPAaLHs aTOMOB OCYILECTBIAETCA 3a CYET DHEPrHH COJHEYHOro
nanydexus. JKuBoe BeuectBo Guoctepsl onpenenser coctaB atMocepsl,
OGHOreHHbIX 0CAIOYHBIX IIOPOJ, MOYBbI, THAPOCQEPHL.

Mexay opraHH4ecKMM M HEOpraHHMYeCKHM BELIECTBOM Ha 3emie Cy-
IECTBYET HEpa3pbIBHAs F€OXUMHYECKas CBA3b, MOCTOSHHEIH KPYTOBOPOT
BEILIECTB U MpeBpallieHHe SHepruy. KpyroBopoT BeLECTB H HOTOK SHEPIMH
yepe3 3KOCHCTEMBI 00eCIeyHBaeT CYLIECTBOBaHHE JKHU3HHM Kak TAKOBOH,
HOTOMY 4TO Jaxce Ha 3emiic 3armachl HEOOXOAUMBIX OHOTEHHBIX JJIEMEHTOB
6b11H OBl OueHB OBICTPO Hcuepnadbl. KpyroBopot B Buze 6uoreoxumuye-
CKHX IIMKJIOB — HE0o0XOJMMOE YCIIOBHE CyLIecTBOBaHHs OHocdepsl. Tep-
MHH «OMOr€OXHMHYECKHE LMKIb» ObUI BBEleH B Hayane XX B. akajaeMu-
koM B.H. BepHanckum.

JleATeNBHOCTh YeNIOBEKa CO3/JaeT HOBYIO HMCKYCCTBEHHYIO 00O0JIOUKY
3emiu — Hoocdepy.

Hoocepa — 510 0coboe coctosinue 6uoctepsl, rae pasyMHas nes-
TEJIBHOCTD 4Y€JIOBEKA CTAHOBHTCA ONpee/IioluM (akTopoM ee pa3BHUTHA.
INonsarue Hoocdepsl kak cdepsl pasyma Obuto BBegeHo D. Jlepya u
I1. Tetiepom ne lllapnesom B 1927 r. YueHue o Hoocdepe ObLIO CO3HaHO H
passuro B.W. Bepnanckum B 40-x rr. XX B. BepHaackuil moHuman Hoo-

cdepy kak ocobyro CTpYKTypHy10 (opMy, pa3BHBAIOIIYIOCS B pe€3y/bTaTe
B3aUMOJICHCTBHA Y€JIOBEUECKOTro o0IecTBa H OHOChEpEL
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Heoctepa — 310 cncayrouiee 3B0/LHOHHOC COCTORHHE OHoceps,
HaTpaB/IeHHO Tipeobpa3yeMoc B MHTCpecax ucnoBedectsa. [t Hoocdeps
XapaKTepHa BaHMOCBA3L 3KOHOB MPUPOAE! ¢ COUMANLHO-3KOHOMH-
YeCKHMH 3axkoHaMM obuiectea. [lepexon Owocdepsl B HOOochepy Oymer
HPOHCXCOUTE B NpOHEcce 00beIHHEHHA BCEX NIOAEH, HACEIAMIIMNX IUTaHe-
Ty, AJIA pelleHHA 06X 11iofaIbHEIX IKONOIHYECKHX TpobnemM.

3apanua

BribepHTe 0IHH NpaBHILHEI OTBET.

1. TepmuH «GHocdepan pneperle ymoTpeGun

1) K. JIunueii 3) Y. Aapeun
2) 3. 3m0cc 4) B.HM. Bepuanckui
2. Yiuenue o Gnocdepe kak obomouke 3eMid ObIN0G CO3AAHO
1) Jx. Bepnanom 1) AM. Onapuupim
2) T.Moprasom 4) B.M. Bepuaackum
3 IlpecHas Boda oT oGmHX 3anacoB BOALL 3eMHOTO [LApa COCTABIAET
He Donee
1) 0,1% 3 30%
2y 5% 4) 50%
4. ATMoc]epa npocTHPaeTCca BBEPX 10 BBICOTHI
1y 1-2kMm 3) 35km
2) 15-20 kM 4y 100 kM
5. Kucnopop armocteps npeacrasnseT coboii
1) kHBOE BEmIECTBO 3) KOCHOE BEeIECTBO
2) OHOreHHOE BEILECTBO 4) OHOKOCHOE BELIECTBO
6. Iousa npencrapnser coboi
1) kuBoE BemECTBO 3) KOCHoOE BeLlecTBO
2) OuorenHoe BELICCTRBO 4) OGHOKOCHOE BEUIECTRD

7. A MBBIM BELLECTROM HA3BLIBAETCR
1) 6uomacca NPOJAYUEHTOB, NEPEXOUALLAA HA BTOPOA YPOBEHb B
HETH THTAHNA
2) wmacca, oDpasoBaHHAA TENAMHA IOTHOWIHX OPraNH3MOB
3) COBOKYTIHOCTB BCEX KHBBIX OPTaHH3MOB 3eMIIH
4} Macca MHHEPANbHBIX BEWECTH, OOPAIOBARINASCA [IPH PA3IIOKE-
HHH ¥HBbIX OPraHH3IMOB
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10.

11,

12,

13.

14.

15.

brarofapa OKHCIMTENRHO-BOCCTAHOBHTELHON (YHKIHH XHBOIO

BCLISCTBA

1) B nouse H THAPOCHEpe oOpPA3OBANHCH COMH
2) XHMMHUECKHE TEMEHTH HAKAMIHBAIOTCA B OPraHiIMax

3) moaepKHBAETCS GTHOCHTEMBHO MOCTORHHBIH Ma30BHIH COCTAB

atMocdepr
4) obpazoBaHch CKOILIEHMA HOKCHTOR B 3EMHOMH Kope

OCHOBHYIO Maccy pacTeHHH MupoBoro okeaHa cocTasnser
1} 300IUTAHKTOH

2) ¢HTOITAHKTOH

3) nNpUKpeNIEHHBIE MHOTOKIETCYHLE BOJOPOCIH

4) BLICIIHE PACTEHAA

Joas o6KHTAOMMX B OKEaHe OPraHuIMoB B oTOCHHTE3E OHoCdepL]

COCTARJIAET
1) menee 10% 3} oxono 70%
2) npumepno 30% 4} Gonee 95%

Or 6nomaccel oOpraHuamor, OOHMTAOINHX HA CYIUe, pacTeHHs

COCTABJAIOT [PUMEPHO

1} 99% 3} 50%

2} 80% 4) 25%

I'naBHYI0 MaCCy HASCMHBIX XHBOTHBIX COCTABIAIOT

1} mnockHe uepBH 3) UneHHCTOHOTHE
2} KONRYATHIC YCPBH 4) X0phoBBIE

Cpean Bcex 3MeMeHTOB B HaHMDONBULIEH CTENEHHM 3aBHCHT
AEATEIBHOCTH XHBLIX OPraHH3MOB KPYTOBOPOT

1) yrmepona 3) dochopa

2) azota 4) kpemHUA
O30HOBLII cT0# HEOBXOAMM A1A

1) yaepxanus Tera atMochepet

2) yhepwaHud KHCIOpPOAa aTMocthephl

3) sagepxkim ynstpauoneToshix myvet

4) ¢uKCcAUMM a30Ta B BEPXHHX CIIOAX aTMOCOHEPE]

K BOCIICNTHHMEIM SHEPTETHHECKUM PECYPCAM OTHOCAT
1) kameHH&I yrons 3) roproumii raz

2) Topd 4) HedTs

oT
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BoifepuTe TpH NpaBHILHBIX 0TBETA,

16. K ra3oBo#i dyHKIHH KHBOTO BEINECTBA OTHOCHTCS
1) BRlIENCcHHE KHCTOPOAA PACTCHHAMH TIPH OTOCHHTEE
2) BBIAENEHUE YTTICKHCIOTO ra3a NP JLIXaHHH
3) oOpazopaunue coneii B mouBe H ruupocdepe
4) obpasoBaHKe 3ANCKCH OPraHOMHHEPAIBHOTO TOIUIHBA
3) BOCCTAHOBICHHE a30Ta DaKTCPUAMH
6) obpasoBaHHe METOBBIX OTNOXKEHHIH HA JHE BOACEMOB

17. Kansuuil u3 cpesnr 00HUTAHMA AaKKYMYTHDYIOT

1) pagHonApHH 4) ¢opamubndeph
2) rybku 5) HacekompiC
3) KHIIEYHOMOMOCTHEIE G) MOJLIOCKH

18. bHorenHoe NpOHCXOXIEHHE HMEKT

1) mereopHTLI 4) 3aJeKH KAMERHOTO YTIIA
2) H3BECTHAKH 5) xucnopon aTmocdepn
3) nouBm 6) unmm

19. K NapHHUKOBBIM raiaM OTHOCAT

1) H; 3) Oy 5) CH,4
2y O, 4 CO, 6) N0

20.  Yraexucuwl# raz nocrymaer B atMocdepy 3eMIH npe
1) ropexun

2) THHEHHH

3) W3BepHEHHH BYIKAHOR

4) 3JIEKTPUYECKHX IPO3OBBIX pa3pAAax
5) dotocnurese

6) TOphoobpazoBaHHH

21. ¥cTAHOBHTE COOTBETCTBHE MEKIY KHBLIMH OPraHHIMAMH H XH-
MHAMECKHMH JJIEMEHTAMH, KOTOPbIE OHH HAXAILIHBAIOT,

7KuBbie OpraHM3Mel XHMHYECKHC JICMEHTRI
1) Oypwle Bomopocnn A) iion
2) KOpaJLIOBLIE ITOJIHILI bB) kpemuui
3) JBYCTBOPYATHIE MOMIKICKH B) kaneumii
4) my4eBHKH
5) ryOEH
6) xBoux
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Kiawoun k 3aaanuam

Ne gonpoca 1 2|3 (415 6 | 7 8 9 10
| oTBer 21412412 4 3 1 2 2
Ne Bompoca 11 {1213 | 14|15 16 17 18 19 | 20
OTBET 1 3 1 3 2 [1,25(34,6(24,5(|456(1,2.3
3ananue 21
1 2 3 4 5 6
A A B

[IpeaMer H 3a8a4H IKOTOrHH. DKONOTHYECKHE GAKTOPERI.
®doToneproausM. JeRTeIbHOCTE Ye10BEKS
KAaK IK0J0rH1ecKHii Ppakrop

TepMun <«okonoruan O npedioxed B 1866 I. HEMELIKHM YUCHBIM
3. I'exxeneM H onpefeieH UM Kak «HayKa 0 MeCTOOOHTAHHI®.

JFKONOrHA — HayKa, H3YYAOIUas 3aKOHOMEPHOCTH B3aHMOOTHOILE-
HHI XKHBBIX OPTAHU3MOB MLy cofol H ¢ OKpyRaINel Hx cpenoii. Kak
CaMOCTOATENbHAA Hayka oHa odopMuiack B Hayane XX B. H NpencTamiieT
coBoil CHHTE3 pa3nUYHLIX OTpachei 3HaHHH GHONOTHH, FeCNOrHH, reorpa-
HA, XHMHH, MATEMATHKH H Ip.

Dxonorus JICIHTCA HA AYTIKONOTHIO M CHHAIKOIOTHIO. AYTIKOIOTHA
H3YHAET OTHE/BHBIE 0COOH OPraHH3MOB H X MPHCNIOCOOIEHHE K YCIIOBMAM
okpyxamed cpennl. CHHIKOMOTHA, HITK IKOI0THA COOBIICCTR, HCCIICAYCT
IPYNINBL OPTAHW3IMOB, HaNPHMEP ORYJIALHH, CEMBH, BHIBI H JIP.

OnHMM H3 OCHOBHBIX 2PKOJOTHYECKHX TOHATHH SBIIETCH cpeda obu-
marua. [loa cpenoil 0OHTAHHA MOHHMAKT KOMILAEKC OKPYXAOIMX YCITO-
BHH, BIMAKIIHX Ha OPraHH3M. B moHATHE cpeanl oOMTAHHA BXOIAT die-
MEHTEI, IPAMO HWIH KOCBEHHO BIIMAIOIIHE HA OPraHM3M, OHH Ha3bIBAIOTCA
IKOJOTHIECKHMH daKkTopaMi. BelaemaoT TpH Ipynusl 3KOMOTHYECKHX
daxTopor: abuoTHYeCKHE, OHOTHYECKHE H aHTPONOreHHbe. JTH (GaKTOpLI
BO3ACHCTBYIOT HA OPTraHHIM B PasiMYHBIX HANPABICHHAX: NPHBOIAT K
BO3SHHKHOBCHHIO AJANTALMOHHRIX H3MEHECHHH, OTPAaHMYHBAIOT Pacnpo-
CTPaHCHHE OPTaHM3MOB B cpele, CBHICTENhCTBYIOT 00 H3MEHEHMAX ApY-
T'HX SKOJIOTHYECKHX (hakTopos.
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K abuomunecxum drakmopar 0THOCATCA PAKTOPHI HEWHEBOH NPHPO/IBL:
CBET, TEMMEPATYPA, BIAKHOCTE, XHMUYECKHH COCTAaB BOILI M MOYBBL, aAT-
Mocheps 4 T, 1.

Coaneunblli cgem — TNABHBIH HCTOMHMK FHCPTHH JUIA XHBBIX Opra-
HH3MOB. bHonornyeckoe aelicTBHE COMHEYMHOTO CBETA 3ABHCHT OT €ro Xa-
PaKTEepUCTHK: CNEKIPaNBLHOIO0 COCTaBa, HHTEHCHBHOCTH, CYTOUHOH H ce-
30HHON NePHOLHYHOCTH.

VinrrpaguoneTopas HacTb cnexkTpd oDNamacT BeICOKOH (POTOXHMHYE-
CKOH AKIMBHOCTBEY, B QPraHM3IME KHBOTHBIX YYacTBYET B CHHTE3C BHTA-
miHa [1, 3TH Ny4H BOCIPHHHMAIOT OPTaHsl 3PEHHS HACSKOMBIX.

Buanmas yacTh crekTpa (KpacHele H CHHHE JIYMH) OOECNEYHBAET mpo-
ucce GOTOCHHTESA, APKYIO OKPACKY 1[BETKOB /I IIPHBJICHCHHA OTIBUIMTCACH.
¥ WHBOTHEIX BUAMMEL CBET YMAaCTBYET B NPOCTPAHCTBEHHON OPHEHTALHH.

HudpakpacHsie TydH — HCTOYHHK TETNOBOH 3HEpPruy. Teiuio BaKHO
1A obecreyeHHd TEPMOPETryISLMH XON0AHOKPORHBIX KHBOTHLIX {Becro-
3BOHOYHBIX H HH3LIMX MO3BOHOMHBIX). ¥ pacTeHM HHPPAKPacHOE MATy-
YEHHE BJIMAET Ha YCHIEHHE TPAHCIIHPAIMH, YTO CIocoDCTBYET TMOTNome-
HMIO YTIEKHCO0rO ra3a ¥ ABHKEHHIO BOIbI IO TEXY PACTEHHA.

PacTeHHA M XHBOTHBIE PEATHPYIOT HA COQTHOLIEHHE MEwy [POACH-
KHTEABHOCTRIO TEPHOA OCBELICGHHOCTH H TEMHOTH B TEUEHUE CYTOK HNH
BpPEMEHH roja. ITo ABIEHHE HAIBIBASTCA (POTOTNEPHOIUIMOM.

Pomonepuodusm PETYIHPYET CYTOYHBIE H CE30HHBIE PHTMBI JKH3HE-
JEATENEHOCTH OPTaHHIMOR, 4 TAKXKE NPEACTARIAET cob0H KNnUMaTHIeCKHH
dakTOp, KOTOPBIA ONpENeAAcT KUIHEHHBIE IHKITE MHOIHX BHIOB.

Y pacTenHit foTONEPHOANIM NPOABIASTCA B CHHXPOHHIAHH NEPHOIA
UBETEHHA M COIPEBAHMN ILIOAOB ¢ NMEpHoAoM Hanbonee akTHeHore $oTo-
CHHTE3d; ¥ HBOTHBIX ~— B COBNAJECHHH TICPHOJA PA3MHOKEHHS ¢ 0OMIH-
€M THINH, B MHTPalHsgX NTHI, CMeHE LIEPCTHOTO MOKPOBA Y MIIEKOIMH-
TAHOILMX, BIAISHHH B CNIAYKY, H3MEHEHHAX B MOBEACHHH H T. J1.

Temnepamypa HeNMoOCPECTBEHHO BAMAET HA CKOPOCTh OHOXHMHUECKUX
peakuMii B TeAaX XKMBBIX OPraHM3IMOB, KOTOPLIE NPOTEKAIOT B ONpPENENEH-
HbIX npeaenax, TemnepaTypHbie IPAHKLEL, B KOTOPBIX 0ObIYHO 0OHTaOT
opraHuzMel, — 0T 0 10 50 °C. Ho HekoTOpble GaKTEpHH H BOJOPOCTH MO-
ryT OOMTaTh B FOpAYMX HCTOUHHKAX MPH TeMnepatype 85—87 °C. Bricokne
TeMnepatypel (10 80 °C) nepeHOCST HEKOTOPHIS OAHOKNETOYHBIE TTOYBEH-
HbIE BOJOPOCTH, HAKHMHLIE JHIUAIHHKH, CEMEHd pacTeHHid. EcTh ®HBOT-
HBLIC M PACTEHHA, CNOCOOHBIC MCPCHOCHTH BOSAEHCTBME OUSHEL HH3KHX
TEMITEPaTYpP — BIUIOTh IO NONHOTC NPOMEP3aHHA.
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BOJIBIINHCTRO JKHBOTHBIX OTHOCATCH K XONOAHOKPOBHBIM (TTOHKHNO-
TEPMHLIM) OPraHH3IMaM — TEMIIEPATYPA HX TeJIa 3aBUCHT OT TEMIIEPATYPBI
OKpYRAWWENH cpeanl. 3TO BCE THNBI OECrO3BOHOYHBIX KHBOTHBIX H 3Ha-
YHTEeNbHAS YaCTh MO3BOHOYHEIX (PrIOn!, aM(PHOHU, OpeCMBIKAIOIIHECH).

TITiupl H MISKOMHUTAKOUIHE — TEMNOKPORHBIE (TOMOHOTEPMHLIE) HKH-
BOTHBIE. TEMMNEPaTYpa UX TENA OTHOCHTE/IBHO MOCTOAHHA H B 3HAYMTENb-
HOH CTENEeHH 3aBUCHT oT 00MeHa BenlecTB caMoroe opraHMsma, Tawke y
3THX KHMBOTHBIX BuIpa0arTelBAOTCA NpUCnocofieHus, 1103BOALIONIHE CO-
XPaHATE TS0 Tenma (BOJOCAHOH MOKPOB, INIOTHOE ONEPEHHE, TOACTHIH
CJI0H TTOAKOKHOH XUPOBOH TKAHH H T. A1.).

Ha Gonsluei yacTH Teppuropru 3emiIH TEMIEPATYPA HMEET YETKO Bhl-
paxeHHbIE CYTOYHbIE H Ce30HHLIC koMebaHHs, YTo oOyClIOBNHBAET onpe-
JeNeHHble DHONOrHYECKHe PUTMel opranu3MoB. TeMnepaTypHEI (akrop
OKA3LIBAET BJMAHHE H HA BEPTHKAIBHYIO 30HANBHOCTE (ayHbl ¥ (IIopsL.

Bnda — OCHOBHOH KOMITOHEHT IHTONIIA3Mbl KIIETOK, ARIASTCA OJHHM
H3 BakHEHIIHX (akTopoB, BIHAKOLIMX HA paclpoCTPaHEHHE HA3ZEMHBIX
3KHBBIX OpraHnsMos. HefocTaTok BOABI MPHBOAMT K BOSHUKHOBEHUIO piaa
3JanTauuil y paCTeHHH H )KUBOTHBIX.

3acyX0YCTOHUMBEIE PACTEHHA MMEIOT rIyOOKYI0 KOPHEBYIO CUCTEMY,
Gonee MeNKue KIETKH, MOBBILECHHYIO KOHIGHTPALMIO KIETOYHOTO COKA.
CHipKaeTcs HellapeHHe BoAbl B pE3YILTATE PeAyKUMH JHCThER, 00pasoBa-
HHS TOACTOH KyTHKYJBl MIH BOCKOBOIO HANCTA H T. . MHOTHE pacTchHua
MOTYT TOINOIATe Brary M3 BO3AyXa (NHIUAHHUKH, SHHOUTH, KAKTYCEI).
Psj pacTeHHA MMeeT O4YeHb KOPOTKUH BEreTALHOHHBIH IIEPHOJ, MOKa B
MOYBE €CTh Blara (THJIbIAHBL, KOBBUIL W JAp.). B 3acyninueoe spems oHM
MpeGLIBAOT B COCTOAHHHU MIOKOA B BHJIE TOA3EMHbLIX MoberoB — nykosuiy
HIM KOPHEBHILL.

Y HazeMHBIX WIEHNCTOHOPHMX 00pa3yioTea [UIOTHEIE MOKPOBB], IPEMAT-
CTEYIOWME HCTIApEHHID, BHACH3MeHAeTCAd 00MeH — BbLISJIAIOTCA HEpac-
TBOPHMbIE MPONYKTel (MOYEBAX KMCNOTA, TyaHHH). MHorHe ofuTarens
IYCTBIHE M CTENeH (Hepernaxn, 3Men) BIATAIOT B CIATIKY B MEPHOI 3aCYXH.
Pag xuBOTHBIX (HAceKOMble, BepOmiOfbl) MM KHUIHENEATENBHOCTH HC-
MOTL3Y10T METAOOIMUECKYH0 BOAY, KOTOpaA BbIpabaThiBaeTcd NpH paciie-
TWUICHHH KHpa. MHOTHE BHABI XXHBOTHBIX BOCIIONHAIOT HEAOCTATOK BOALI 3a
CHET CC NOTIOIMCHHA NPU MHTBE HIIH ¢ MMIICH {aMPHOMH, NTHIbI, MIIEKO-
TIMTAKTINE),

ITo OTHOIIEHHIO K KUCAOPOOY BCE KHBHIE OPraHH3Mbi MOXHO pasjc-
JIMTh HA JIBE TPYINEL: a3pCOHEIE (KOTOPBIM A JEIXAHHA HYKEH KHCIOpOo.)
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U aHadpoOHbIe (KOTOPHIM KHCIIOpOA He HyxkeH). B cpexe 6e3 xuciopona
0OHTAIOT HEKOTOpbIe OaKTepPUH, IPOTHCTHI M 3HIONAPA3UTHI. BOJIBIIMHCT-
BO JKE€ OPTaHU3MOB OOUTAIOT B CpEIlE, Ile €CTh KHCIOPOL.

Kucnopon 3emuol arMocteps! 06pa3zoBalics OHOT€HHBIM ITyTEM B IIPO-
necce GOTOCHHTE3A.

Kucnopon nmonmagaer B opraHu3Mbl M3 BOIBI WIHM BO3TyXa pasHBIMH
cnoco6aMH: 4epe3 NOBEPXHOCTh Tena (OakTepuH, NpoCTeiliue, HU3LIME
6€CII03BOHOYHBIE), C TIOMOLIBI0 OCOOBIX OPraHOB ABIXaHHA (Tpaxed, xkal-
PBI, N€TKHE). PaCTEHUsMH KHCIOPOA NOTTIOIIAETCS Yepe3 YCThHIA M Yede-
BHYKH — 0COObIC LIIENU B IOKPOBHOMN TKaHH.

VYTIeKHCIBIH ra3 nocTynaer B arMocgepy 3eMIH NPU JBIXaHHH )KHUBBIX
OpraHH3MOB, B pe3yJbTaTe IPOLECCOB TOPEHHA, U3BEPKEHHA BYIKAHOB,
FHHEHHUA, BHIOPOCOB NMPOMBINUIEHHBIX MPEANPUATHI U TpaHCIopTa. AccH-
MHJIMPYIOT YTJICKHCIBIH ra3 (GoTOCHHTE3HpYIOIHE OaKkTepuH M 3€NCHBIE
pacTeHHs. B uTOre OKHMCIEHHOE BEelecTBO — JHOKCHA YIiepoja Nepexo-
JMT B MAKCHMAJIBHO BOCCTAHOBJIEHHOE BEILECTBO — IIIIOKO3Y.

Buomuueckue ghaxmopu nipeactaBnsoT coboil (OpPMBI BIHSAHHA Ha
OpraHU3M CO CTOPOHBI APYTHX XXMBBIX OPraHU3MOB — BIHMAHUE KHBOTHBIX
Ha PacTEHHMs, PaCTEHUH Ha KUBOTHBIX, IIAPa3UTAPHbIE OTHOLICHHS, BIIHA-
HHM€ MHKPOOPTaHH3MOB H BBICIIMX OPraHH3MOB JpPYT Ha ApYyTa U T. A.

K 6notHueckum dakTopaMm cpeasl OTHOCHTCS KOHKYPEHYUA.

KoHkypeHLMs MOXeT BO3HHKAaTh Kak Mexly ocoOiMHM OJHOTO BHIA
(BHYTPHBUIOBas KOHKYPEHLHS), TaK H MEXAY OCOOSIMH pa3HBIX BHMIOB
(Me>XBHIOBas KOHKYPEHLHs), BBHIY OrPaHUYEHHOCTH PECYPCOB BHEIUHEH
cpenbl — IHIIY, CBETa, BOAbI, yoexu 1 T. . BHyTpHMBHIOBasA KOHKYpEH-
IHA — OJHMH M3 MEXaHH3MOB PETYJALMH YHCICHHOCTH nomyisauuit. bra-
rojaps 3TOMy THIIy B3aMMOOTHONICHHH CKJIafbIBacTCs ONpeneNeHHad 3a-
BHCHMOCTb MEXIY CKOPOCTBIO Pa3MHOXEHHSA 0co0eil B MOMmyisalyM U HX
CMEPTHOCTEIO.

MexBHIOBas KOHKYPEHIHS MIHPOKO PaclpOCTPaHEHA B MPHPOJE, [10-
CKOJIbKY Ha OJHOH W TOH e TEppPUTOPHH OOHTAIOT Cpa3y HECKONBKO BH-
JIOB, KOTOPBIC OKa3bIBAIOT NaBJIECHHME OPYT Ha Apyra. Ecin aBa Buma BCTy-
HAOT B KOHKYPEHTHBIE OTHOIIIEHHA 32 O0LIMeE pECypChl Cpelbl, TO OJHH U3
HUX BBITECHAET Apyroi. Mcxol KOHKypeHTHOH 6OpBOBI 3aBUCHT OT yCIO-
BHIi K2KA0r0 KOHKPETHOTO MecTooOuTaHusA. B omHMX ycnoBHAX nobexna-
€T OIUH BHJ, a B Ipyrux — Apyroii. KoHKypeHIHs OTCYTCTBYET, €ClIH BH-
Ib1 33aHUMAIOT Pa3Hble IKOJIOTHYECKHE HHUIIIH.
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Enie oauH GHoTHYECKui (hakTOp — 3TO XUyHUNECMEO.

XHIHAKH — 3TO OpraMu3mel, KOTOPHE JOBAT, YMEPIUBIAIOT H INO-
€HAI0T CBOK KEPTBY Cpasy WIH 10 YacTAM. BiaHMooTHOMIEHHA XHITHHUK —
JEPTBA WHPOKO PACTIPOCTPAHEHE! B IPHPOAE: B KHBOTHOM lIapCTBE XHUI-
HHKH BCTPEYAKOTCA NPAKTHHMECKH BO BCEX THMAX, TAKOKE CYIUECTBYIOT
XHUIHBIE IPHOB! H pacTeHHA (PocAHKa, BEHEPHHA MYXOJIOBKA H Ap.).

XHIIHHYECTBO, TAK € KAK M KOHKYPEHLMA, CIIYKHT MEXAHH3MOM pe-
TYIIMH YHCIEHHOCTH NONYIALHA. B npHpode XMIMHHUKH B [IEPBYIO QY-
pelb YHHYTOKAOT ocTalleHHbIX a1 G0NbHBIX AHBOTHBIX, YTO cecODCT-
ByeT OOHOBIEHHMIO NONYIALUMH XepThbl. POpMOH XHHIHMYECTBA ABMSETCA
kaHHHOann3M — noenanue ocoBeii ceoero Buaa. OH BCTpeuaeTCs y HACE-
KOMEIX, XMIIHEIX prif, naykooOpasHEIX H T. 1.

TTapazumussm TaxsKke OTHOCHTCH K OMOTHUECKMM (DaKTODaM.

Tlapa3nTH3m — THII B3ANMOOTHOLICHHI MEXAY PA3THYHBLIMH BHIAMH
JHBBIX OPrdHH3MOB, €CJIH OZHMH M3 HMX HCIONb3YET IPYTOro B KauecTBE
cpenbl obuTanua, [TapasuThl OTMEYEHB! TPAKTHYECKH BO BCEX TAKCOHOMMH-
YeCKHX TPYNNAaX OpraHH3MoE — OOIHTaTHLIE BHYTPHKIETOYHEIE MTapasHTEl
BHPYChI, MAPAIHTHYECKHE OAKTEPHH, ONHOKIETOYHBIE XHBOTHBIE, LIENBIE
KJ13acchl cpeqd Oecrno3BOHOYHBIX, HH3LIKE XopHnoBee. CYIIECTRYIOT Hapa-
IHTHHMCCKHE TPHOLI H BLICIIIHE PACTEHHA.

IMapazutnl BRIpaboTanK pag cneuU@UIScKnX NpHcnocobneHHH, KoTo-
PHIE OTIHYAIOT HX OT ¢BOOOIHOXKHMBYLINX NpedcTagHTeNel ToH e rpynnsl
OPTaHH3MOB. 3TO MPEXAE BCETO HalM4ME OPTAHOB [MPOHMKHOBEHHS U
dUKCAIMH B OPTAHM3IME XO3MHMHA, PasMepsl H (PopMa Tena, BLICOKas pe-
MPOAYKTHEHAA CNIOCOOHOCTD, CAOKHBIE LMK PR3BHTHA H T. 1.

IonynanHoHHbE B3aHMOOTHOIICHHA B CHCTEME MapasHT — XO3AHH
AQCTATOMHO CNOMCHDBI, HO B KOHEYHOM HTOTE TAKIKe CNYKAT MEXaHH3MOM
perynsupH YNCISHHOCTH.

CumbBuoz — JBNECHHE, IPOTHBOMONOXKHOE NAPa3IHTUIMY.

[Tog cHMOHO30M NOHHMAETCA BIAHMOBBINOJHOE COXHTENBCTBO JBYX
u1H GONBIIETD YHMCIIA OPraHH3MOB. B CHMOHO3 MOTYT BCTYTIATEL GaKTepHH,
BOJOPOCIH, TPUOBI, OHOKIETOYHBIE OPraHUIMbI, BRICIIHE PACTEHHR H KH-
BoTHHIE. [IpHMepEr ¢cHMBHO3a MHOTOYHCIEHHE!, 310 Kny0OeHbLKOBbIE DakTe-
PHH Ha KOpHAX O000BLIX pacTeHWH; MHKOpH3a — CHMOHO3 NOYBEHHEIX
rpuBoB W KOPHe#l BHICIIMX PACTCHMIA; THILAHHMKH - - cMMOHO3 rpubos 1
BOJICPOCHCH; MHIYTHKOROCUD, OOHTAIOIIME B KHIICYHHKE TEPMHTOB, PAKH-
OTIEIBHHAKH B AKTHHHH H ap.
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B cneunanteHyro rpynoy GHOTHYECKHX (JAKTOPOR BRUIEINIOT GHIPORG-
2enmbte haxkmopsr. K anTponoreHHeIM QaKTopaM OTHOCHTCS pasHOo0pas-
Hble (POPMEI JeATENEHOCTH YEOBEKA, KOTOPEIE BIIHAKT Ha NPHPOJY H CKa-
3BLIBAIOTCA HA CaMOM CYIIECTROBAHMH OPTraHH3MOB. AHTPOINOTEHHEIE
daxTopet pasHoobpasHE Mo cBOEH MpHpojae. YenoBex pazpyiuaer ecTecT-
BEHHBIE OHOTONBI B IPOLIECCE CTPOHTENLLCTBA TOPOACE, 3NMEKTPOCTAHLIMA,
IUIOTHH, JOPOT, B pe3yiasTaTe paspaboTKH MeCTOPOXKACHHH NONE3HbX He-
KOTIAeMEIX, IPH BENEHUH CEIBCKOTO XO3AHCTBA, BRIpyOKe NecoB, ocylle-
HHH 60J10T H T. 0. B pesynerate xo3MHCTBEHHAA AEATENLHOCTE YENOBEKa
TIPHBOAMT K H3MEHEHHI) H COKPALISHHI) APEallOB BHAOR, HAPYIIEHHIO HX
MOMYIBITUOHHON CTPYKTYPHL

[TpencxoanT 3arpA3HEHHE OKPYXAIOIWEH cpelpl NOOOUHBIMH MPOAYK-
TaMH MPoH3BOACTRA, K TaKHM 3arpA3HAIONIHM BEIMECTBAM OTHOCATCA: Ce-
POBOAOPOI, IBYOKHCH CEpPBI, COMH TAKENBIX METAUIOB (MeAH, CBHHLA,
L[MHKA H NP.), pARHOHYKITHJIEL, TI00O4HEE TPOAYKTR HedirenepepaboTky u
T. . OcobeHno B paHoHAX ¢ PA3BHTOH NMPOMBINUIEHHOCTBIO 3TH BEILECTBA
MOI'YT BBI3bIBaTh THOCNTE OPraHHIMOB H CTHMYJIMDOBATh PA3BHTHE MYTa-
LUMOHHOTO Npoliecca, MTC B MTOrE MOXET NPHBECTH K IKOJIOTHUECKOH Ka-

TacTpode.

Komnaexcuoe Bo3eiicTBie hakTopoB Ha OPLaHH3M.
OrpanMuHBalmue GaxTopsl

JrOMerHuecKHe GaKTOPhI REMOHCTPHPYIOT OOILIHH XapakTep Bo3deit-
CTBHA HA )XHBLIE OPTraHH3Mbl: NIPH HEQOCTATOYHOM JeHCTBHH PakTopa WK
NPH €r0 MAaxKCHMANbHOM BO3JCHCTBHH KHIHEASATES/IBHOCTE OPTAHU3MOB
yrHetaeTcd, HanbGonee sdupexTHBHO mpossndeTca JedcTBHe diakTopa IPH
OIITHMATEHOM €T0 3HAUEHHH.

Juamnazon AelCTRHA IKOIOCHYECKOro ¢axTopa npcicTasiser coboi
ofnacts TOnepaHTHOCTH Buja. (OOnacTs TOMEPAHTHOCTH OrpaHHUMBAETCA
TOUKAMH MHHHMYMa M MakKcHMYyMa, KOTOpble COOTBETCTBYIOT KpalHHM
3HayeHHaM GakTopa, IPH KOTOPBIX MOXKET CYLIECTBOBATE AAHHBIA Opra-
HA3M. HuaTencHBHOCTE (paxkTOpa, COOTBETCTBYIOILIAS HAWITYUILEH SKH3HE-
JeATENRHOCTH OPraHH3Ma, Ha3bIBACTCH TOMKOH ONTHMYMA, HNH ONTHMATb-
HOII.

TouxkH onTHMYyMa, MHHAMYMa H MAKCHMYMa ONPEREnsioT HOpMY pe-
SKIMH OPraHHW3Ma Ha AaHHpl daxtop. Kpafinne ToukH KpHBO#t (MHHUMYM
H MaKCHMYM), KOTOpBIE BLIPAKAIOT COCTOAHHE YTHETEHHA OPraHH3MOB IIPH
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HEeAOCTATKE WIM H30bITke daxTopa cpeibl, HA3LIBAIOTCA ODAACTAME nec-
cHMyMa. 3a NpedenaMH 3THX TOWeK, TO €CTh 3a [peAeaMH 30HBI TOMe-
PaHTHOCTH, THA9eHHA hakTopa cpefnl ABIAIOICA JIETANBHBIMH {CMEPTE/Tb-
HBIMH) JU1A KHBEIX OPTAHHZMOB.

Ecnu onpeaenednsiii dakTop cpebl WIM COBOKYITHOCTh ASHCTBYIOMIWX
(aKTOPOB OKA3LIBAIOT YTHETAIOLIEE AEHCTBHE HA OPraHHU3IM, TO TakHe (ax-
TOPhL! HA3BIBAIOTCA AUMUMUPVIOUILMU, WITH 0ZPIHUNUERIOUUMI.

QakTophl Cpelbl, HMEIOIHE B KOHKPETHRIX YCIOBHAX 3HAUEHHA, HAH-
follee yAANAIOWIHECA OT ONTHMANMBLHEIX, 3ATPYIHAIOT CYLIECTBOBAHHE BHAA
B JIAHHBIX YCMOBHAX, HECMOTPS Ha TO, YTO 3HAYCHHA Apyrux ¢aKTOpoB On-
THMANbHLI. 1aKas 3ARHCHMOCTE nonqula HA3BAHHE 3AX0HA Ol'paH]-I‘IH-
paouIHX takTopos. OTKnoHMWOMIKECS OT CUTHMYMA (akTopbl B oACGHOI
CHTYAILHH NMpUOOPETaoT NEePBOCTENEHHOE HAYEHHE JJIS XHIHH BHAA B Lie-
NIOM H OTAenbBHBEIX 0co0el B YaCTHOCTH, YTO B KOHEYHOM HTOTe ONpeasnd-
eT ux reorpaduyeckuii apean.

OpraHu3MElL, KOTOPBIE CNIOCOOHM CYIIECTBORATE B PASHOOOPA3HEIX Y-
JIOBHMAX BHEIUHEH Cpeabl, HA3BIBAKTCA 3Bpn6HbHTH eiMH. Hanpimep Oypoiit
MEJABEAE, KUBYIIHI B PAZTAYHBIX KIHMATHYECKHX YCIOBHAX OT MO/IPHO-
ro Kpyra 0 cy0TpOnHKoOB.

CrenoOHOHTHLIE OpradH3Mbel NPHCHOCOONEHB!l K OOUTaHKIO B Y3KOM
AnanasoHe ycrnoeil cpeasl. HanprMep, Gopens >KWBET TONBKO B YHUCTHIX
TOPHEIX PEKAX C BEICOKHM COfepxaHueM KHCIIOPOaa B BoJe.

Bce daxToph BHENIHEH cpeabl, B KOTOPHIX OOKTAaET OPTaHKIM, OIpe-
AeneHHbIM 06pa3oM B3AHMOCBA3aHEI MEXTy cO00H, NOITOMY OPraHK3IMEI
BLIHYK/IEHBL LIPKCTIOCAONNBATECH KO BCEH COBOKYIIHOCTH 3THX (aKTOpOB.
[MogofHad coBokyNHOCTL (akTopor, HeoOXOAHMas i CYLICCTBOBaHHA
BH14, HA3LIBASTCA IKOIOTHHUECKOH HHIIEH.

3aganun

BrifepHTe 0HH NPaBHIBHLIH OTBET.
1. OrpaHHYMBAIOLIAM Ha3bIBAETCA TOT (FAKTOP, KOTOPEIH

1) BRIXOAHT 33 HpPEeNkl BRIHOCAHBOCTH BUAA

2) naubonee GIArOMPHATEH AIA KUIHEACATEIILHOCTH OPIaHH3MA

3) npv 3Ha4eHHH BbILIE HAM HHXKE ONTHMANBLHOTCQ CHIDKAET KH3-
HEecIt0Co)HOCTE OpraHH3Ma

4) OTCYTCTBME KOTOPOre MCKIKMYAET BOIMOXKHOCTH CYILECTBOBA-
HHUA OPraHH3Ma
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Oxosoruyeckuii GaxTop, BHIXOASAIIHIA 33 MpPeAeibl BHIHOCIHBOCTH,
Ha3bIBaeTCA

1) cTuMynupyromum 3) abuoTHYECKHM
2) JHMHTHPYIOLIMM 4) aHTPOIOreHHBIM

OrpannuuBaouMM (pakTopoM IS AEPEBLEB, pacTylux Ha 6ojoTe,
SABIIAETCS HEJIOCTATOK

1) Bomm 3) OCBEILEHHOCTH
2) KHCIOpoJa B ITOYBE 4) MHMHepaJBHBIX BEIIECTB

HaubGonee BpeaHoe BO3neHCTBHE Ha )KUBBIE OPIraHH3MBI OKa3bIBaeT
1) wundpakpacHoe HznydyeHHEe

2) H3JIy4EeHHUE B CHHE-3€JIEHOM 4acTH CIeKTpa

3) H3IydYeHHE B JKEATO-KPAaCHOM YacCTH CHeKTpa

4) yneTpadHONETOBOE H3TyUYEHHE

VY apTpadHoNeTOBEI CBET NONE3€EH A OPraHH3Ma TEM, YTO

1) BeI3BIBaeT 3arap

2) ne3uHOHUUHPYET KOXKHBIE TOKPOBBI

3) corpeBaeT opraHu3M
4) uHIyuupyet BbIpabOTKy BUTaMHHa D B Koxe

Temnepatypupli  ontuMyM  aaa  OONBIIMHCTBA ~ Ha3eMHBIX
OpraHU3MOB COCTaBJIAET

1) 10-13°C 3) 21-25°C

2) 17-20°C 4) 25-28°C

CkopocTb OOMEHHBIX MpOIECCOB B OpPraHM3ME HE 3aBHCHT OT
TeMIIEpaTypPbl OKPYXAIOILEH cpeapl y

1) amdubuit 3) nrTHLU

2) penTHIHR 4) HacCeKOMBIX

K cTeHo6MOHTaM OTHOCHTCS

1) Oypslii MenBenn 3) peunas ¢opens

2) cepas kpsbica 4) peDKHH TapakaH
KoHKypeHLIUsI — 3TO OTHOLIEHHS MEXAY

1) XMIUIHHKaMH U XKEPTBaMH

2) BHIAMH CO CXOIHBIMH NOTPEGHOCTAMH

3) mnapa3sdUTaMH U XO3s€BaMH

4) >KHBBIMM OpraHH3MaMH ¥ abHOTHYeCKUMH (aKTOpaMU



10.

11.

12.

13.

14.

15.

Cum6u03 — 3TO TakHe B3aMMOOTHOINEHHUSA MEXAY MOMYJIALHAMH,

Korzaa

1) B3auMopeicTBHE ABIsAETCA OTPULATENBHBIM U1 00€HX MOMyJLi-
Ui

2) ozHAa NOMY/ALKUA OJy4aeT BHITOAY, a Apyras TEPHHUT ymepo

3) onMH BHJ U3BJIEKAET NMOJIL3Y U3 COCE/ICTBA, a IPYyroMy OHO 6e3-
pa3IHYHO

4) KaKOblif BUJ H3BJIEKAET MOJb3Y U3 CBA3HU C IPYTHM

XHIHUYECTBO —- 3TO TakHe B3aUMOOTHOIICHHA  MEXAy

MOMYJIALMAMH, Koraa

1) B3auMopeHCTBHeE ABISIETCSA OTPHUIATENBHBIM IS OOEHX MOMyIIs-
007071

2) ojHa NoMmyJLUHUs NONTYy4YaeT BBIFOLY, a Apyras TEPNHUT yiepo

3) oIMH BHI U3BIEKAET MOJNB3Y U3 COCENCTBA, a APYroMy OHO Oe3-
PasIHYHO

4) KaxkIOplH BUJ U3BJIEKAET MOJIB3Y U3 CBA3H C JPYTUM

K MexaHuM3MaM peryaLuy 4HCICHHOCTH Oy IALHHA HE OTHOCHTCS
1) KoHKYpeHUHMSA

2) cumbuos

3) mnapa3uTH3M

4) XUOIHUYECTBO

OTHOIIEHH Napa3HTa M XO3HHA COCTOAT B TOM, YTO [IAPA3UT

1) He NPHHOCHT BpeAa XO3AHHY

2) MPHHOCHT XO3SIMHY MOJIB3Y

3) NpPHHOCHT BpeH, HO OOBIYHO HE IPHBOIUT K 'HOEIH X035IHHA
4) nOpHMBOAMT K rHOeNH X03AHHa

ITapa3surom siBnsercs

1) macneHox

2) TMeHHLHLT

3) ronoBHA

4) myxop

XMIHUKOM HE ABJIACTCA
1) MyxonoBka

2) ©60XbsA KOpOBKa

3) pocsHka

4) noBuntHKa
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BoificpuTe TPH NPABMILHEIX OTBETA.

16. Ilpumepamu wmopdonorudyeckofl agantamMi MIEKONWTAKMHX K
HH3KMM TeMIEPaTyPaM MOTYT CITYKHTE
1) 3umHsAZ ciguKa
2) Mutpauun
1) cmnoniHei nepeTAHOM MTOKPOB
4) TOJICTHI CNOH MOOKOKHOTO JKHPa
5) Gonee KOPOTKME MPHAATKH TeNa (YU, XBocT) o0HTaTenel ceaepa
6) mnpekpanieHHe Pa3sMHOXKCHHA IUMOH

17. IlpuMepamyu mMopdOIOrdYecKOH aganTallid pacTeHHH K HH3KHM
TEMNEPaTYPaM MOTYT CIYKUTE
1) rayBokue paiBeTBAEHHBIE KOPHH
2) NOAYWKOBHAHBIE GOPMBL
1) cremounecs hopmbl
4) HronL4aThI¢ THCThS
5) TpHKOPHEBBIE PO3ETKH ITHCTHER
6) TONCTas KYTHKYJA JIHCTLEB

18, [IpHMepaMH amanTallHOHHBIX MPUCIIOCOOICHHH IS YIEepAaHHR
BOJRI Y PACTeBHA MOTYT CITYKHTh
1} HronkyYaThIE JUCTHA
2} BOCKOBOH HAMET HA JIHCTHAX,
3) UPHNHCTHHKH
4) ycTbHUA Ha 0OeHX CTOPOHAX IHCTa
5) CcROpPAUHBAHHE MTHCTLEE B TPYOKY
6) BHAOHIMEHEHMA THCTHEB B YCHKH

19. [IpHcrnocoGaedHaMH s yOSpKaHHA BOObl ¥ KHBOTHRIX ABIAIOTCA

1) rycToit MeX (Y MIEKOTHTAROLINX )

2) KHpoBbIe 3anacki (Y MPLI3YHOR, BepOM0I0B)

3) poroeoi 1oKpos (Y PeNTHIHA)

4) XMTHHOBbBIH NOKPOB (Y HACEKOMKIX)

5) 3HMHAA cnAYKa (Y MIEKOTHTAUINX )

6) OTNOKEHHA [IOAKOKHOTO XHpa (Y 1aCTOHOIHX )

20.  OT AnNMHBI NHA 3aBHCAT
1) cpokH uBereHHd (Y pacTeHHH)
2) cpokn aHcTonaga (y pacTeHHH)
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3) nonoBas CTPYKTYpPA NOUYTAUMEA (Y NPUMHTHBHEIX pakooOpas-

HBIX}

4) xapakrep GpauHBIX PUTYANOB (Y ITHI H MICKOLHTAKILHX)
5) Ttemmbl pazMHOXKeHHA (Y OaKTepHit)

6) Hayano MATpanHH (v OTHI)

21. ¥cTaHOBHTE COOTBETCTBHE MEXKIY NAPOH OPraHH3MOE M THIIOM
OTHOLUCHHIE, KOTOPLIH A9 HHX XAPAKTEePEH.

OpraHMIMbl

Twn oTHoImeHH#

1)
2)
3)
4)
5)
6)

BOJK H 3XHHOKOKK
CHHH1A H JATEN
€OBa H JIHCa

AKTHHHA H PaK-OTINCABEHHK

KHLICHTHAA NANOIKa H YEIT0BEK

eHpyc CIIMa 4 mpmnanse

A) TNapasHTHIM
B) KkoHKYpeHIHA
B} cumOnos

KJouM k 3apannaM

Na Bonpoca 1 3| 4|5 6 7 8 9 10
OTBET 1 4 | 4| 4 4 3 3 4
Neponpoca {1112 113 |14 |15} 16 17 18 19 | 20
O0TBET 2021337 4|[345|23501,25(23411.26
3ananue 21
1 2 3 4 5 6
A B B B A

COCCINHHX IIOl'Iy.TIHl.le:l TOIO KC BHAA.

HOIIyJIHllHH. (DaKTOpbl, BBI3BIBAHUIHE HIMEHCHHC
YHCICHHOCTH NONYAANHA, enocolbl e PeryIHPOBAHHA

[TonynAnueHd HalbiBaeTCH TPYINa OCODCH OQHOTC BHAA, KHUBYILAA
IUTMTENbHOE BpEMA HA OTPEACNSHHOH TEPPUTOPHH (HacTH apeana JaHHOro
BHAA), CHOcO0HBX CBOBOAHO CKPCIIHBATECA MCEOY cob0i u ¢ ocobamm

Honynauun hopMHPYIOTCS B TeYcHHE JIHTENLHOTO BPEMEHH (HCTO-
PHYECKH) B ONPEACICHHLIX IKONOIHYeCKHX ycnoBuax. llomynamun xapak-
TEPHIYIOTCA SKOMOIHYECKHMH MapaMeTpaMHi: CODCTBEHHEIM apealioM B
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npelesiax apeana BUa; ONPEAeIeHHON YHCIEHHOCTBIO 0co0eH; MonoBoi U
BO3PACTHOM CTPYKTYPO#i; MONyJISLIHOHHOH TMHAMHKOH.

Tepputopus (akBaTopus), Ha KOTOPOl OOMTaeT NomyasAlus KaKoro-
JM60 BUAA, MOXXET UMETh Pa3HYIO NPOTHKEHHOCTh B 3aBHCUMOCTH OT OHO-
soruM BuAa. Tak, mOmyNnsalMH BHIOB KPYIHBIX JKHBOTHBIX HMEKOT 00Ib-
MIMHA apeas, YeM IOMYJISLHH OTHOCHTENILHO MaJIOIOABKHBIX MENKHX JKH-
BOTHBIX, HAIPHMEP IPHI3YHOB. '

Apeal NOMyJIALMHA MOXET MEHATBCA — PACIUIMPSATHCS MIIM COKpAIaTh-
cs B TeUEHHE BPEMEHH, HHOTIa JJaXKe 110 ce30HaM rojaa. Pacimupenue apea-
s1a HabnroaeTcs MpH MHUTpalHsX ocoOeH, KOTOpble 3aBHCAT OT pasHBIX
NpHYMH — HHTEHCHBHOCTH Pa3MHOXEHHs, OOMIIHA IMIIKM H T. A. B pe-
3yabTaTe MHUTPalHi MPOHCXOMUT OCBOCHHE OCOOSIMH BHAA HOBOTO IIPO-
CTPaHCTBA, NPHCHOCOOJEHHE K OCOOCHHOCTAM Cpellbl, YTO NPUBOAMT K
(OPMHPOBAHHIO HOBBIX HOMYJIALHIA BUAA.

INomynsuusM pa3HbIX BHI0OB OpraHM3MOB CBOMCTBEHHBI ONIpeAEIeHHAas
YHCIIEHHOCTh 0Co0el U CBOM 0COOEHHOCTH ee kosicbanusd. B kaxaoM KoH-
KPETHOM CIIy4ae Ha YHCIEHHOCTb MOMYJSLUWH BJIMAIOT BEIMYMHA apeana,
o0ecreyeHHOCTh MHIIEeH, HaTHYHe OIaronpHATHBIX MECT JUIS Pa3sMHOMKe-
HUSA U T. 1.

IMomynsuuio Kak rpynny OpraHU3MOB XapakTepu3yeT TaKoH nokasa-
Telb, Kak o0uinne. Mepoil o6unus cyxHT 00LIas YUCIEHHOCTb OpraHH3-
MOB B nomysanuy. [Tockonbky H3MepeHHe 0OIueH YHCIIEHHOCTH COMpsike-
HO ¢ OOJNBUIMMH TPYAHOCTAMH, TO B DKOJOTHHM HCIOJIB3YeTCA TaKOH
MOKa3aTellb, KaK INIOTHOCTD ITOMYJIALIMH.

ITnomuocms nonyiayuu — 5TO YMCICHHOCTh MM OHOMacca ocobei,
KOTOpast HPUXOJUTCS Ha €IUHULY [UIOLIAIH WIH 00beMa JKH3HEHHOTO Mpo-
cTpaHCTBa. Mepoii oOHMIHA MOTYT CIY)XHTh ITOKa3aTeNld, OTHECEHHBIE K
€AMHHULE BPEMEHH, HAaIIpUMEP KOJIHYECTBO NTHUIl HA NPOJIETE B Yac, KOJIH-
4eCTBO PBIOBI, BEUIOBJICHHOH 32 CYTKH, U T. A. Takue OTHOCHTEIbHBIE MO-
Ka3aTeH Ha3bIBAlOTC HHAEKCAMH YHCIEHHOCTH.

JleMorpahHyecKUMH OKa3aTeNAMH MOMYJIALMH CIYKaT POXKAAEMOCTh
H CMEPTHOCTb. POXIaeMOCTh XapakTepu3yeT CrioCOOHOCTh MOMYNALHH K
YBEIITHYCHHIO YHCICHHOCTH B PE3YyNbTAaTe NpoLecca pasMHOXCHNA. CMCPT'
HOCTh OTpPaXXaeT MPOLECCHl CHHXXEHHS YHCIECHHOCTH MOMYJIALMH U BBIpa-
’KAeTCs YUCIOM 0CcobeH, MOrHOIMIMX 3a ONpeleNeHHbIH MepHod BPEMEHH.
CMEPTHOCTB U POXIAEMOCTh OKa3bIBAIOT CYIIECTBEHHOE BIHAHHE HA YMC-
JICHHOCTb IIOMY/SIUMHA M, IIOMUMO OHOJIOTHYECKMX OCOOEHHOCTEH BHIA,
OIpEeACNAITCS JEHCTBHEM MHOTMX BHEIIHHX (DakTopoB, Kak abuoTHue-
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CKHX, TaK U OHOTHYeCKHX. [IpM ofmHHX H TeX XKe IOoKa3aTeNlaX POXKAaeMo-
CTH 4eM BBIIIE CMEPTHOCTb, TEM HUXKE YUCICHHOCTD MOIMYSIMH, H Hao60-
poT.

Bo3pacTHoif M MOIOBOH COCTaB MOMYJSALMH 3aBHCHUT OT MPOIAOJIKH-
TENBHOCTH JKH3HH 0CO0EH, BPEMEHH IOCTHXKEHHUs IMONOBO3PENOCTH, CIO-
CO00B M MHTEHCHBHOCTH Pa3MHOXEHHUS, CMEPTHOCTH, CKOPOCTH CMEHbI
NOKONEHUH U T. A.

BospacTHast cTpyKTypa HONYJISLUH MOXET H3MEHATHCA MOA JEHCTBH-
€M BHELIHHX (aKTOpPOB, TaK KaK OHM BJIMSIOT Ha NPOLECCHI POXKIAEMOCTH
M CMEpPTHOCTH. BO3pacTHO# COCTaB MOMYIALMH MO3BOJAET OLEHHMTH €€
CHOCOOHOCTh K CaMOMOAICPXKAHUI0 YHCICHHOCTH H YCTOHYHMBOCTH K
BHEIIHUM BO3ACHCTBUAM. YeM mupe BO3paCTHOHM CHEKTP MOMYJIALHNH, TEM
yCTOHYHBEE ee BOCIPOU3BOACTBO. [lomynsnus, BKIOYammas B ce6s MHO-
’EeCTBO BO3PACTHBIX I'PYIIN, MeHee MOABEPXKEHa JEHCTBHIO aKTOpOB, OIl-
PEIENSIOUIMX YCHEIHOCTD Pa3MHOXKEHHUS.

AHanu3 BO3pacTHOM CTPYKTYph! MOIMY/IALMH NO3BOIAET NMPOTHO3MPO-
BaTh YHCIEHHOCTb ITONYNIALMH Ha HECKOJIBKO JIET BIIEPEH, YTO OCOOEHHO
Ba)KHO U1 OLICHKH NMPOMBICIA PHIObI, Pa3BUTUA OXOTHHYBHMX XO3SHCTB, B
psAle 300/I0THUECKHUX HCCIIEJOBaHUHA.

B cooTBeTCcTBHM C reHETHYECKHMH 3aKOHOMEPHOCTAMH COOTHOILEHHE
MOJIOB B NOMYJIALMAX cocTaBnsieT 1:1, oJHako B CBA3M € pa3HOM BbIXKHBaeE-
MOCTBIO 0cOOEH Ha pa3HBIX 3Tamax OHTOIEHE3a 3TO COOTHOIIEHHE MOXET
MeHATbcA. Ocobble ciTydau NMpeacTaBiISIOT MONYIALMH NapTeHOT€HETHYE-
CKUX BHJOB, HallpUMep KOJIOBPaTOK, Aaduui, Tiei u 1. A. Ha onpenenen-
HBIX CTaJMAX MXHM3HEHHOTO IMKJAa UX HNOMYJALMH NPEICTABJIEHBI TOJIBKO
caMKaMH. Y KHMBOTHBIX-repMa(poAMTOB IOI0Basi CTPYKTYpa IOMYJIALHH
HE OIlpeeseTcs. A

[lon perynsinuei YNCJIEHHOCTH NOHUMAIOT CIIOCOGHOCTh MOIYJIALIMH
K CaMOBOCIIPOHM3BOJCTBY, TO €CTh BOCCTAHOBJICHHIO YHcIa ocobeil 1o on-
THMaJIbHOH BEJIMYMHBI, KOTOpas ONpeleisercs YCJIOBHAMH MECTOOOHMTa-
HHSI OPraHH3MOB. 3Ty CHIOCOOHOCTE 00eCeUHBaIOT OMpPENACIICHHBIE MEXa-
HHU3MBI, KOTOPbIE HAYMHAKIOT AEHCTBOBATh, KOTAA IUIOTHOCTH NOMYJALHMHU
JOCTHUTAET MJIH CIMLIKOM BBICOKHX, 1M CIHIIKOM HHM3KMX 3HaYyeHUH. Me-
XaHHU3MBI, PETYIHPYIOIHE MIOTHOCTh NMOMYJALMH, MOTYT ObITh ITOBEAEH-
4ECKHUMH, IeMOorpadHueCKUMH, (PU3HONOrHYECKHMH.

VY psaza MICKONHMTAIOIIMX B YCJIOBHUAX IIEPEHACEICHUS MPOHUCXOAAT
pe3KHE M3MEHEHHS (H3HUOIOrHYEeCKOr0 COCTOSHHUA. 3aTparuBas HEHpO3H-
JOKPHMHHYIO CHCTEMY, OHH CKa3bIBAlOTCS HA NMOBEICHUM >KUBOTHBIX, CHH-
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Kad HX YCTOHHHBOCTh K 3ao01esaHusm, 1OPAKEHMI) 1IADA3MTAMM W CO-
NPOTHRIIAEMOCTE K PasNHYHEIM BUIAM CTPECCOBLIX BO3ACHCTBHIA.

Tpy BO3pacTaHHH MIOTHOCTH NONYISLMH Y MHOTHX HHBOTHEIX H PAC-
TCHHH HaOMOAACTCA MOBRIMIEHHE MOKA3ATENeH CMEPTHOCTH M CHIDKCHME
NMOKA3ATENCH pOKAAEMOCTH,

BHLI, €70 IKONOrHYeCKas XapakTepHCTHKA

Buz npencrasnger coGol CHCTEMY COMNONYHHEHHBIX CTPYKTYD padIHu-
Horo paura. Buael co cnabo AdddepeHumpopaHHOl BHYTPEHHER CTPYKTY-
POl XapAKTCPHEL U4 HIEMUKOB H HA3BIBAKOTCS MOHOTHIHUECKUMH, Flonu-
THITHUCCKHC BH/1b] OTITHYAKITCA CIOKHOH RHYTPHBHIOROH CTPYKTYPOH.

BHYTPH BHI0B MOTYT OLITL BBUIEIEHB! MOABMALI —— TEPPHTOPHAILHO
pasofwenusie reorpadutieckie packl, KOTOPEE mpucmocobiaeHs K onpe-
NEIEHHOMY MECTOOOMTAHMI) M OTAMMAKTCS MOPHODHIHOIOTHISCKHMH
npusHakami. Hanpumep, cnp 0GBIKHOBCHHAS MMCET CBPONCHCKYID, JiMH-
CKYIO M CHOMPCKYIO pacH (ITOIBMHIET).

OKOTHITEL — 3T 3KOJIOTHUECKHE IPYIITHPOBKH, NPHYPOUYeHHEIE K 06H-
TAHHIO B ONMPE/ICIEHHBIX IKONOTHIECKUX YCIIOBHAX: HAMPHMED, PACTEHMA
KHCJThIX H IIETIOYHBIX [OYB.

Moimyssinma — oruocuTensHo obocofiienHan rpynna ocobeil ojTHOTD BH-
Aa, 3aHMMaRIad OLpede/IeHHYI0 TCPPHTOPHIO B peaciax apeata Buna. Ilo-
TYJIALMM BHOA BOSHHKAKT M pa3sBHBAIOTCA [0 ACHCTBHEM eCTeCTBEIHOID OT-
6opa. B cBolo ouepenh, NOMYNAIMH MOTYT HMETh CBOK) CTPYKTYpY.
BHyTpHNOMy AIHOHHEE TIO/IpA3IENeHHA OTITHIAITCS (HOTOTHISCKAME 0Co-
OeHHOCTAMH, HANPHMED CPOKAMH COBPCBAHMS [I0J0BBIX 1IPOAYKTOB, 0coBeH-
HOCTAMH MHIHEHHBIX HHKIOB, MOPGOIOTHYECKHMH NPH3HAKAMH H T. I,

Takum ofpazom, BHA — 5TO CIOKHAN LENOCTHAN CHMCTEMa BHYTPHBH-
JICBBIX MOAIPA3IeNeHui (rpynm), KoTopas CKIafbIBACTCS B NPOLECCE 3R0-
TKOLUMH B OTIPEAENEHHBIX YCTIORHAX BHEIIHEH Cpesl.

Buoreouenos. BzaumMocsasn nonyasiunii B GHoreonenose,
Henu nuranus. IIpasiio JK0J10rHIecKOH NHpaMUALL.
Camoperynauus. CMeHa OMOTeoueHo3o08

Bnoreoneno3s — 3T0 KOMIUIEKC JKHMBBLIX cyliecTs (Ououeros)  abuo-
THHCCKOH CPelEl, B KOTOPYHY BXQAUT H 3aHAMACMAd OPTAaHUIMAMH TEpPPH-
TOPHA.
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JKOCHCTEMA — 3TO COBOKYITHOCTB COBMECTHO OOHTAIOIINX OPTaHH3-

MOB U abuoTHYeCKHX daKTopoB, QYHKIHOHHPYIOAA KAK €AHHOE LIENOE.
BHOreoileHO3 H 3KOCHCTEMA — [MOHATHA CXOAHBIE, HO HE TOKAECTBEH-

Hble, TIOMATHE 3KOCHCTEMBI INHPE, YEM MOHATHE GHOTEOLIEHE3a. JKOCH-

cTeMa MOXxeT OBITh lIpeJcTaBneHa NpyIoM, SonoToM, nyxeH, MypaBeHHn-

KOM, TOpHBIM XpebToM n, HakoHen, Huocdepol B LenoM. buoreonenos —

3TO 3KOCHCTEMA, TPAaHHLbLI KOTOPOH ONpEeAeneHsl PACTUTEARHBIM cOObIIE-

cTBOM — (uToueHo3om (nyGpassl, CTeNd, XBOHHEIE Jleca H T. A4.), TO ecTh
6HOreoleHO3 — 3TO YACTHLIA CIy4aH SKOCHCTEMEL.

CoOBOKYNHOCTh Beex OHOTeoLEHO30B NUIaHeThl ofpasyeT raofanbhyro
3KOCHCTEMY, KOTOpai HasbiBaeTcd Duochepoit.

B nwobom OHOreoleHoze MOXKHO BbIIENHTh YETHIPE CTPYXTYPHBIX
3BEHA:

1. daxTopbl HeKHUBOH MPHPOALI, HIH a0HOTHYeCKHE dakTopsl. bronenos
HAXOAMTCH B [MOCTOSHHOM 00OMEHE BELICCTBOM M 3HEprucii ¢ HewHBOi
HMpHPOACH.

2. [IlepsuuHBIC MPOIYIEHTHL. 3TC TTABHBEIM 00pa3OM 3€NEHBIC PACTEHHA,
B PE3YNLTATE KXU3HEAEATENBHOCTH KOTOpBIX 06pasyloTca opraHudve-
CKHE BEIECTRA, CAYHALIME HCTOUHUKOM JHEPrHH 14 OCTAILHOTO Ha-
ceneHus SuoreoueHos3a. K mepBHYHEIM NIPOAYUEHTAM TAKKE OTHOCHT-
¢ (hOTOCHHTEIHPYIOLIME H XEMOCHHTEINPYIOWIHE DaKTEPHH.

3. KoucyMeHTbl, wiH noTpeGHTENd, — OPraHHIMBI, KOTOPBIE KMBYT 34
CUET NMHTATENLHEIX BEIIECTE, CO3AAHHBIX NPOAYLEHTAMH. KOHCYMEHTE]
00pasyIoT BTOPHIHYIO HPOIYKIIHEG SKOCHCTEMEL

4, PeIylCHTH, WX PainaraTelnH, — 3TO KOMILICKC OPraHW3MOB, pana-
TAIINX MEPTROE OPraHHYECKOE BELIECTBO JI0 MHHEPANBHBIX COCAH-
HeHHiA. K HHM OoTHOCATCH 0aKTepHH, IpuObLl, MpoCcTedlline U MHOTHE
MHOTOKJIETOMHEIC JKUBOTHEIE, HATIDUMED JOKACBEIC YEPBH.
DOTOCHHTEIHPYIOIIHE OpraHKH3IMEl 00paIyIOT CIOKHbBIE OpraHHUECKHE

BEIECTRBA M3 MPOCTRIX HEOPraHUUECKHX 101 AeiicTBHeM dHepriH CorHua,

O6pazopaHuble OpraHHYeCKHe BellecTBa ODNAafardT CKPHITON 2Hepruei

XHMHYECKMX CBA3EH, KOTOpas BeIcBODOXKAAETCS NPH HX PacIlelUIeHHH Te-

TepoTpodHbEIME oOpraHu3Mamu, [IpH 5ToM reTepoTpofHelE OpraHHIMEL

CHHTE3UPYIOT HOBLIE OPTaHHYECKHE COSIWHEHHA, 3 MPOAYKTEL HX KH3IHE-

JeATeNFHOCTH, HANpHMep JHOKCHI yTIepoda, AMMHaK M Ap., B CBOKO Oue-

pelb, HCRONB3YIOTCA aBToTpodamu, B perynwTtate B rpanMuax Guoreolie-

HO3a CO30AeTCA KPYTOBOPOT OGHOTEHHHIX JNIEMEHTOB W IIOTOK JHEPTHH.

OHeprua ColHUA NOAZEPKMBACT 3TOT LIMKIKHYECKHIE Mpoliece H KOMITEH-
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CHPYET NOTEPH 3HEPTHH B CHCTEME, BOIUHKAOIHE B PE3YNLTATE TENNOBO-
TO H3NYHECHHH.

B OHoueHO3e MOCTOSHHO HPOUCKOAMT NEPeHOC RElleCTB U JHEPTHH,
JAKTHOYEHHOH B [THILE, B PE3YNIbTaTe NOEAAHHA OJHHX OPraHH3MOB HAH
[POAYKTOB HX HIHEIEATENLHOCTH APYI'HMH opraduimamu. Takum oOpa-
30M, B PE3YNLTATe COSAHHEHNA OTAETEHEIX 3BEHBEB 00pAlYETCA NENb M-
TAHWH, HANMPAMEP. (PUTONIAHKTOH — 300ILTAHKTOH — MENKHE PhIOBI —
XHLIHBIE PRIOE] — YENOBEK (MNK ApyI0e MiIekonaTawlle, nTuub). B 61o-
eHO3e OJHOBPEMEHHO GOPMUPYIOTCA HECKOIBKO MUIIEBHIX UENeH, KOTo-
pHlE TECHO MEpenUIeTaoTcs H 00pa3yloT MHILERYIO, MAH TPOQHUECKYID,
CETH.

B OHolleHo3e Bce KOMNOHEHTRI NMOCTENOBATENEHE PaclpeIeneHsl Mo
TPO(PHYECKAM YPOBHAM Liereil NUTAHUA H UX BIAHMOIESHCTBYIOILIMM COYe-
TAHHAM — MHILEBBIM ceTaM. B pesyneTate cknaabibaeTcd efnHAA (yHK-
UHCHAILHAA CHCTEMA 00OMEHA BEIECTB M NPEBPALISHHA JHEPTHH B paMKax
6unonenos3a.

fepeviti mpodbuvecxuti yposens dxocucTeMEL 00pasyioT aRTOTPOdE —
3eJIEHBIE PAacTeHHA, (H0TO- H XEMOCHHTE3HPYIOIHE OaKTEPHH.

Bmopot ypueens uend nuranua 06pasylor pacTHTENBHOAAHBIE KH-
BOTHBIE, A TAKKE [APAasHTHYECKHE BEICILME W HM3LUHE PACTCHHA.

K mpemvemy mpoguveckomy vposmio OTHOCATCS NIOTOANHbIE KHUBOT-
HbIE, KOTOPBIE HTAKITCA TPABOSLIHBIMH. 10 XHIIHHKH NMEPBOTO NIOPARKA —
HACEKOMOSIHBIE NTHIBI, MEAKHE MIECKOIMTAIOLIME, PENTWInu, ampuOHH.
Crofia ke OTHOCATCA W TAPA3UTHL 3THX AHUBOTHBIX.

Yemeepmettt mpoghuveckuit yposere NPENCTABICH Oonee KPYNHBIMH
NIOTOAJHBIMH HHBOTHEIMH — XHIIHHKAMH BTOPOTO MOPAJKA H HX napa-
3HTaMH.

Hamerii mpoguuecruli yposeHs 3aHUMAOT PEOYLEHTHI { 1ECTPYKTOPSI),
noTpedIaomume MEPTBOE OPr4HHYECKOC BCICCTEO. K HHM NpHHagjexat
0ecno3BOHOUHBIE KHBOTHbie-canpodary, pacTeHHa-canpodaru, reTepo-
TpoHbIE MEUKPOOPTAHU3MEL, IPHOLL, NIpocTeHilne.

B 0OuoreolieHo3ax OJHOBPEMEHHO CYLUECTBYKIT BBICIIHE H HH3IIHE
(hOpMBI XHUBBIX OPraHMIMOB: OAKTCPHM, HH3ILIHME PacTeHHA, IpuOBl, pa3-
THYHEIE OECTO3BOHOYHEIE M FOIROHOMHBIE JKUBOTHBIE. 3TO BO3MOMHO [10-
TOMY, YTO pa3Hbie (OPME! MHUBRIX CYLICCTB 3AHUMAIOT OHPEUCIEHHYHO
YyacTk Cpelbi OOHTAHUA, 1€ KOHKYPEHLHA C JIPYTHMH OpPTAHA3MaMH CBO-
OUTCH K MHHMMYMY. TaKoe MecTo B CTPYKTYpe OHOIeoLEHO3a Ha3bIBAETCA
IKOJIOTHMECKOH HHIeH. DKOMOTHYECKas HUIA Xapakrepusyer Guoiorn-
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YEeCKYI0 CIELHATM3ALHUIO JaHHOIO OPraHM3Ma MM IOIYJIALUH, B YaCTHO-
CTH, H B LICTIH IIUTaHHA.

OpraHu3Mebl, BEAyIHe CXOAHBIH 00pa3 XU3HH, KHUBYT B Pa3HbIX Me-
CTOOOHMTAaHHAX, MOCKOJBbKY MEXIY HMMH BO3HHKAeT MEXBHIOBAasA KOHKY-
peHuua. [loaToMy onpeneneHHas 3K0N0rHYeckas HHIIA 3aHATA TONbKO Of-
HUM BuaoM. Eciu pasHble Buabl >KUBYT B ONHHX YCJIOBHSX, TO OHH
pa3nu4aloTCs M0 MHUIIEBOMY CHEKTPY, CYTOYHOH aKTUBHOCTH, IIOBEICHHUIO
U T. 1. Kaxaplif U3 3THX BHIOB HCIOIB3YET TONBKO YacTh AOCTYIHOH eMy
3HEPrHH U3 OPraHMYECKOTro BEILECTBA, @ HEIMPHUIOAHBIE €My OCTATKH HC-
MOJIb3YIOTCS APYTHMH OpPraHu3MaMH MULICBOH LICHH.

[ToTok sHepruu, UAYIIMHA OT PacTeHHH Yepe3 PacTUTETBHOSNIHBIX KH-
BOTHBIX, Ha3bIBAE€TCA MACTOMIIHOMN MMUILEBOHN LENBIO.

MepTBO€e opraHH4eckoe BelECTBO, KOTOPOE HE HCHONB3YETCA KOHCY-
MEHTaMH, HalPUMEP OCTATKH PaCTEHHM, TPYIIbl )KUBOTHLIX, IKCKPEMEHTHI,
Ha3bIBaeTCcs OeTPUTOM. IIOTOK PHEpruH, KOTOPHIH HAaYHHAETCS OT MEPTBO-
rO OPraHHYECKOTO BEIECTBA U NPOXOUT Yepe3 LeMb pasnararenei, Hassl-
BAETCA ACTPUTHOH MHINEBOH LENbIO.

Otinune B QyHKIHOHMPOBAHUU MACTOMINHON H AETPUTHOH MHUILEBBIX
uener 3aKiIio4yaeTcs B TOM, YTO B MACTOMINHON MHIIEBOH LENH MEpTBOE
OpPTraHUYECKOE BEILECTBO HE UCMONB3YETCs, @ B IETPUTHON — HCNONB3YeT-
Cs 10 MOJHOTO €ro pasnoxeHus. [Ipu 3TOM ero 3Heprus pacxonyercs pe-
IYLEHTAaMH Ha NPOLECCH] KHU3HEACATEIBHOCTH HIM PAacCeHBacTCs B BUJE
Terna.

B nenax nutaHus cyiecTByeT 3aKOHOMEPHOCTb, OTpaxaroias 3¢ hex-
THBHOCTb HMCIONB30BaHHUS U NpPEBPALUEHHA 3HEPTHU B NPOLIECCE MUTaHUA
XKMBBIX OpraHu3MoB. Ha xaxxaom mnociienyroiieM TpopHYECKOM YpOBHE
YTHIIM3UpYeTCs IULIb 5—15% sHepruu OHoMaccel, KOTOpas NpeBpalacTcs
BO BHOBb [TOCTPOEHHOE OpraHM4YecKoe BelecTBo. OCTaabHas 3HEPIUs pac-
CEMBAETCA B BHAE TEIIa WM MPOCTO HE ycBaMBaeTcsA. TakuM oOpa3oM, B
pe3ysibTaTe HEMHHYEMOH HOTEPH 3HEPrMM KOJHMYECTBO 00pasyrouierocs
OpPraHU4C€CKOro BCHIECTBA HA KAXOOM CIEAYIOLIECM ITHIICBOM YPOBHE DPC3-
ko ymenbiiaercs. KIL xaxnoro 3BeHa B CpeAHEM COCTaBisAeT okoio 10%.
[TosToMy nenu nuTaHua cocTosT He Gonee YeM M3 4—6 NUINEBLIX YPOBHEMH.

Tak, nns obpasoBanus 1 kr Maccsl Tena JeinbduHa HYXHO 10 Kr che-
IeHHOH pbIOHI, a 3TUM pbibaM HYXHO 100 Kr 6eCrO3BOHOYHBIX KHBOTHBIX,
KOTODBIM, B CBOIO ouepenb, Tpedyercsa 1000 xr purtomnankrona. Ecnu 3tu
BEIMYHMHBI M300pa3HTh B COOTBETCTBYIOIEM MaclITabe U Pa3sMECTHTh B
NOpAJKE 3aBHCHMOCTH, TO 00pasyeTcs MMpaMua, KOTopas MoJly4uiIa Ha-
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IBAHKE IKOJIOTHYECKOA mApaMHAb!. Ha ocHOBE MpaBuMna 3KOIOFHYECKOH
OHPaMHWIEl MOXHO PacCUHTATE KOMHYECTBEHHEIE COOTHOLIEHHS pa3HEIX
BHJOB XXHBOTHEIX H PAcTeHHH B 3KOCHCTEMAX.

PaanuyaloT HECKONBKO THIOB 3KONOFHYCCKHX ITHPaMHA: 1TMpaMuia
YHCE]T OTPAXAET YACHC ocolbell Ha KaKA0M YPOBHE MHUILEBOL e, nupa-
Mu7a GHOMACCH — KOIHYECTBEHHO® COOTHOWEHHE OPraHMYeCKOro BeLue-
CTBA; MHPAMHIA FHEPTHH — KONMMYECTBO 3HEPTHH B MHHIE KAMAOrO TPO-
(HYECKOTO YPOBHS.

Ana moGoli IKOCHCTEMB] XapaKTepHsl IBA OCHOBHBIX NOKA3ATENA —
NpoAYKIHA W OHOMacca.

buomacca — ato cymmapran macca ocofci cooflnecTBa OPraHnIMos,
NPOHIBENEHHAR 33 EAHHULY BPCMEHH W COOTHECCHHAR K EAHHHMUC IIOMIA-
I WIH 0OheMa MECTOOOHTAHHS JaHHOTO HHOLEHO3A.

[Ipoayxuus — 310 cyMMapHas Onomacca, 0Opa3OBAHHAS B IKOCHCTE-
M€ 3a ONpeneneHHoe BpeMd. PaznHualoT NepeHYHYI NPOXYKIHIO, MTPOH3-
BEJEHHYI0 aBTOTPO(HLIMU OPraHHIMaMU (MPOAYLIEHTAMH), H BTOPHYHYIO
OpOAYKLHIO, KOTOpYie ofpazyroT reTepoTpodHee OPraHHIMEI — KOHCY-
MEHTBI H PEIYLIEHTEL.

Obman OHoMacca HBOTO BeLECTBA HA 3JEMJIE COCTABIAET OKOMO
2000 mnpn 1. BHoMacca HazeMHeIX 3eneHsIX pacTeHuil obpasyer Gonee
90% ot 3toro uncna. OcranbHble 10% NPHXOAATCA HA BOXHYHY PacTH-
TENBHOCTL U TE1ePOTPORHELIE OPraHUIMEL.

OrpaHnuuBalomMy  GaKTOPaMM LA PACPOCTPAHEHMS HA3EMHOH
PACTHTENBHOCTH, NMOMMMOG CBETa, ABMAIOTCA TEMIIEPATYpPa M BIZKHOCTH
cpeasl. IToaToMy ocHoBHAs GHOMACCA PACTEHMI MPUXOIUTCH HA TPONKMYE-
ckue obnactu (oxone 55%). B NMoMAPHEIX H NYCTBIHHBIX OOnacTAX OHO-
MACca PACTEHHH SHAMHTEIBHG HIKe — Beero okono |2%.

broMacca 3KMBOTHBIX CYIIH 3HAYHTENBHO MEHBIIE GHOMACCH! pacTe-
Huit. Cpenu retepoTpodHBIX OpraHH3MoB HaHbOEC BLICOKHE NOKA3aTCu
OHOMACCHI HMEIOT NGYBEHHBIE OpraHH3MEL {MHKPOOPTAHH3MBI H Oeco3Bo-
HOYHBIE) [0 CPABHEHMKD ¢ HAa3eMHBIMH JKMBOTHBIMH. B cpaBHenuu ¢ cy-
el GuoMacca MupoBoro okeaHa B COTHH pa3 MeHblile, W 31eck HaOnona-
C€ICH  HHOC  COOTHOWEHHE MEKUY OHOMACCaMu  aBTOTpPOgOB W
rereporpodoB. Tak, GuoMacea MOPCKMX HMUBOTHBRIX H MHKPOOPTraHH3MOB
noutH B 20 pa3 Gonplue, yem OnoMacca BOIOPOCTCH H INIARKTOHAE.

Ha yposHe GuoreoueHoza ocyllecTBNIeTCH BIAHMHOE BiRAHUE cool-
HIECTBA MKMBBIX OPTraHH3IMOB M a0HOTHYMECKOH CPEeaBl, MTO NOMIEPKHBACT
CYLLIECTBOBAHHE 3KOCHCTEMBI B ENOM. MeX Ty MHBEIM H HEXHBEIM KOM-
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HOHEHTaMH OHOTeOoLEHO3a MPOMCXOAUT HENpephIBHEIH 0OMEH OpraHuye-
CKMMHM M HEOPraHHYECKHMH BELICCTBAMH: 3TO Ipolecchl (OTOCHHTE3a,
THHEHHUS, BCACHIBAaHUS BOJBI U MUHEPAJBHBIX BELIECTB KOPHAMH PaCTEHHMH
4 T. 1. TakiM 06pa3oM, sxuBbIE CYLIECTBA M CPEAa UX OOMTaHHS CBA3AHEI
Mexay coO0H IOTOKaMH BELIECTBA H YHEPTHH, YTO H 0DECTICYMBAET 1IEIO0-
CTHOCTh OHOT€OLICHO30B.

IlenocTHOCTE 6HOr€OLIEHO30B OIPEAEIIAET HX BAXKHEHIIEE CBOMCTBO —
€aMOBOCIIPOM3BOACTBO. JXMBBIE OpraHM3MBbl IIHTAKTCSA, PACTYT, PasMHO-
KAIOTCS, UCIIOJIB3YS SHEPTHIO M MHUIILY, MONYyYaeMYI0 U3 Cpenbl OOHTaHMA.
B cBolo ouepens, XKUBblE OpPraHH3MBI B IPOLECCE XHM3HEACATEIbHOCTH
BOCCO3/1aI0T CBOIO- CpeNly OOHTaHHUA.

Bo3Hukarolee paBHOBECHE MEXAY OPraHH3MaMH H CPEAoi OOMTaHHA
B OHMOreOLCHO3E ABIAETCA YCIOBHEM IPOSABIECHHS YCTOHYHMBOCTH JKOCH-
crembl. Ha ypoBHe skocuctem Habop BHIOB, GOpMBI B3aHMOJECHCTBHA
MEXAY MOMYISALHIMH Pa3HbIX BUAOB, TPO(QUUECKHE CETH OTPaXKaloT IpH-
croco6IEHHOCTh OPraHU3MOB K YCJIOBHAM Cpelbl H HallpaBJIeHbl Ha ycC-
TOHYHMBOE NOAACPKAHUE KPYTOBOPOTA BELLECTB B JAHHBIX YCIIOBHSX.

Ecnn B 3KOCHCTEME NPOUCXOAAT HAPYLICHHS, HE 3aTparvBarolle
CpeIHUE XapaKTepUCTHKH Cpebl, TO NPUHLHUIKAIBHAA CTPYKTypa GHole-
HO3a cOXpaHseTcs (Halpumep, ce€30HHble KonebaHus 4uciaeHHocTH). Ilpu
CYIIECTBEHHBIX HapyLICHHAX cocTaBa OMOIIEHO3a BOSHUKAKOT BPEMCHHBIC,
HEyCTOHUMBBIE, CMEHSAIOLIME APYF ApYra coobuiecTsa. PesynpTaToM 3T0ro
npoliecca MOXKET ABIATHCA BOCCTAHOBJIEHHE HCXOMHOIO THIA GHOLIEHO3a.
IIpn HeoOpaTHMMBIX M3MEHEHHSX Cpelabl MPOHUCXOMUT CMEHAa THUIOB CO00-
mecTB ¥ (JOpMHPOBaHHE HOBOH YCTOHYHBON 3KOCHCTEMBI.

B ycToHYMBBIX 9KOCHCTEMaxX HMPOMCXOAUT €CTECTBEHHBIH Ipolecc ca-
Moperyasauud. CaMoperyisauus — 3T0 CBOHCTBO 3KOCHCTEMBI aBTOMAaTH-
YECKH YCTaHABIMBATh M IOJJECPXKHBAaTh Ha OINPENEICHHOM YPOBHE 4HC-
JIEHHOCTb IOMYJIALHUH, COOTHOLIEHHUE IOJIOB, POXKAAEMOCTh U CMEPTHOCTD
U T. 1. B ocHOBE moznepxaHHs OTHOCHTENBHO CTaOMIBHOH YMCIEHHOCTH
NOIYJLUH JIeXaT TpodHdYecKHe CBSA3M B MHUILIEBBIX CETAX (HampHMeD,
XHMIIHUK — XKEPTBA, 1apa3suT — XO35AHH U IIp.).

MaccoBoe pasMHOXKEHHE BHJOB B 3KOCUCTEME PErYJIHUPYETCS C IIOMO-
IIbIO MPSAMBIX U OOPATHBIX CBA3CH, HOPMUPYIONIMXCS B ITHIIEBIX HEMAX.
ITpu 6maronpUATHBIX NOTOAHBIX YCIOBHAX CHIIBHO Bo3pacraer Onomacca
pacTeHHH, HMH NIUTAIOTCA TPABOSIHBIE )XUBOTHBIE, H HX YHCIIO TAKXKE BO3-
pacTaeT. TpaBosOHbIC XKUBOTHBIE CIYXKAaT MULIEH XUIIHHKaAM, a 4eM 60ib-
i€ MHIM, TeM 0oee MHOMOYMCIIEHHOE MOTOMCTBO IIPOM3BOIUT XHILHHK.
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Maccosoe Pa3BUTHE XHUILIHHUKOB IPUBOOHT K PE3KOMY CHH)XKCHHIO YHCJIa
XKEPTB, YUTO B HTOTe BBHIPAKAETCS B CHYXKEHUH YHCIIa XHIUHHUKOB. B pe3yin-
TaTe PaBHOBECHE B CHCTEME XHUIIHHK — KEPTBa BOCCTAHABIHBAETCS.

Coob11ecTBa OPraHM3MOB U3MEHSIOTCA BO BPEMEHH, NPH ITOM H3Me-
HCHHUS 3aTparMBalOT BHIOBOE pa3sHOOOpasHe, KOMMUECTBEHHbIE MOKa3aTe-
JH, CTPYKTYPY NHIIEBBIX CETEH, NPOAYKTHBHOCTE M T. A. CMeHa Ouoreo-
LCHO30B — JUIMTEbHBIN MpoLEecC. B 3TOM COCTOHUT €ro rinaBHOE OTJIHYHE
OT CE30HHBIX KojeOaHuH NONYNSALMOHHBIX NoKa3aTteneil. B onpeneneHHoM
MECTOOOHTAaHHH NPOMCXOJAMT 3aKOHOMEpHas CMEHAa NOMYJALMH pasiny-
HBIX BHAOB B CTPOTO OIPEAENICHHOH NOCIEN0BATENBHOCTH. JTOT NPOLECC
Ha3bIBACTCS IKOJOTHYECKOH CYKleCCHEH.

VYcT1oiiyMBOE COOOLIECTBO XapaKTEpU3yeTCs PaBHOBECHEM. JTO O3Ha-
4aeT, YTO CyMMAapHas MPOIYKUHS aBTOTPOQPHBIX OPraHH3MOB B YHEPIETH-
4YE€CKOM BBIPOXEHHH TOYHO COOTBETCTBYET JHEPro3aTparaM, KOTOPEIE HAYT
Ha ofecrnedyeHHe XKU3HEJEATEBHOCTH BXOAAIINX B COOOLIECTBO OpraHM3-
MoB. IToaToMy 6HOMacca B TakoH cHUCTeME OCTaeTCs IMIOCTOSHHOH, a cama
CHCTEMa — PaBHOBECHOM.

CymecTByeT HECKOJIBKO TUIIOB PaBHOBeCHs B coobluecTBax. Paccmot-
PHM OCHOBHBIC M3 HHX.

IlepBblif THII XapakTepeH Ui 3aMKHYTOTO COOOLIECTBA: JOMOJIHH-
TeNbHAs MPOAYKUHMS B HETO HE MOCTYIAET, 8 COOCTBEHHAs MPOAYKUHMS Lie-
JIMKOM OCTAa€TCs BHYTPU DKOCUCTEMBI.

Bropoii TN xapakTepeH i HEKOTOPBIX dKOCHCTEM TEKy4eH BOJBI:
OpraHHUYECKOE BELIECTBO, IIOMHUMO ero obpa3oBaHus aBTOTpodami, ele
TIPUBHOCHTCS U3BHE. B 3TOM crnydae 3aTpaThl SHEPTHH COOOILECTBA PABHEI
CYMMapHOH NPOJYKLUH CaMOro cooOlIecTBa, CyMMHPOBAaHHOH C MPOIYK-
LUeH, IOCTyNaoue U3BHE.

Tpetuii TUN paBHOBeCHs CBOMCTBEHEH arpoOHOLIEHO3aM (CENIbCKOXO-
39MCTBEHHBIM 3KOCUCTEMaM). B HHMX 4acTb MPOAYKUHH H3BIMAETCS Ye€IIO-
BEKOM, MIO3TOMY PaBHOBECHE MOXET ObITh JOCTHIHYTO TOJIBKO B TOM CIIy-
yae, ec o0LIMe 3aTpaThl SHEPTHH PaBHbI BEJIHYHHE NPOAYKLMH, KOTOpas
0CTaeTcs B CHCTEME IOCTIE U3BATHS €€ YaCTH.

Ecnu 3atpaTel B 3KOCHCTEME CTaHYT MEHBILE BalOBOM MEPBHYHOHN
OPOSYKUHMH, TO OyleT NPOUCXOIUTh HAKOIUIEHHE OPTaHHYECKOro BEMIECT-
Ba, ecu GoJblie — ero ucuesHoBeHue. B moboM cirydyae HapylleHHe paB-
HOoBecus OyZeT BBI3BIBaTb U3MEHEHHs COOOLIECTBa — IOMYJIALMH OJHHX
BHIIOB OYIyT CMEHSAThCS MOMYIALUMAMH IPYTHX BHAOB. OTO H ONpelciseT
CYIUIHOCTb 3KOJIOTHYECKOH cykueccud. OCOOEHHOCTE npolecca CyKLECCHH
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COCTOMT B TOM, 4TO M3MEHEHHUs B COOOILECTBAaX BCErJa HalpaBJIeHBl Ha
JOCTH)KEHHE PaBHOBECHOTI'O COCTOSIHHS B CHCTEME.

Cykueccus MPOXOAHT B HECKONBKO CTaJHH, KOTOPbIE CMEHSIOT APYT
JpyTa JO JOCTHXEHHS YCTOHYHBOrO PaBHOBECHS.

Ecnu cykueccus HaunHaercs Ha paHee O€3)KH3HEHHOM MeCTe, HalpH-
Mep MecyaHo# [JIoHe, CKalle U T. ., OHa Ha3biBaeTcs nepBHYHOH. CooOlue-
CTBa, Pa3BHBAIOLMECS HAa MECTe paHee CYILECTBOBaBLIMX OHOIeoLEeHO30B,
NpeJCTaBIAIOT c000H BTOPHYHYIO CYKLIECCHIO.

BbLaensioT 4eThlpe THIA CYKLIECCHOHHBIX H3MEHEHHIH!

1. B mpoLecce CyKLUecCHH NPOHCXOJUT HENpepbIBHAas CMEHa BHJOB, 00-

Ppa3ymoLINX COOOILECTRBO.

2. CyKIECCHOHHHBIE HM3MEHEHHs NPUBOAST K IOBBILIEHHIO BHIOBOTO
pasHooOpa3us.
3. B pesynbraTe CyKLECCHH NPOMCXOAMT HaKOIUIEHHE OPraHH4YeCKOro

BellleCTBa U 00pa3oBaHUe rymyca.

4. Uwucrad npoJyKuHs coobLIeCTBa CHUXKAETCS, ¥ NIOBBIMIAIOTCS €TI0 JHEP-

FETHYECKHE 3aTPaTHI.

ArponeHo3bl

ArpoleHO03 COCTaBISIOT OpraHHW3Mbl, OOMTAIOLIME HA CEIbCKOXO3fMH-
CTBEHHBIX YTOIbSIX: 3€MIIfAX, 3aHATHIX IOCEBAMH H NOCATKAMH KYJIBTYPHBIX
pactenuil. Kak B ecTeCTBeHHOM OHOreoleHo3e, Tak U B arpoLEeHo3e KOM-
TIUIEKChl OPraHH3MOB, BXOJIAIIHE B €r0 COCTaB, GOPMHUPYIOT TpopHUECKHE
LEMNH, TAKKE MEXKAY HUMHU BO3HHKAIOT H JPYTHE THIbl B3aMMOOTHOILICHHH.

B oTnHuYMe OT €CTECTBEHHBIX 3KOCHUCTEM, B KOTOPBIX BHAOBOE Pa3HO-
ofpa3ue pacTEeHHi, KaK NpaBWIO, BEIHUKO M (OPMHpPYETCS B pe3yjbTaTe
JUIMTENBHOTO MpPOLECCa CYKLECCHH, B arpoleHo3ax (cajax, IUIaHTalfsXx,
NOJAX) PacCTUTEbHBIH IIOKPOB NPEACTABIECH OJAHHM BHUAOM (COPTOM) KYJb-
TYPHOT'O PaCTEHHUS U CO3/Ia€TCS YETIOBEKOM.

Ha (oHe KyIbTHBHPYEMOTo YeJIOBEKOM PAacTeHUs B arpoleHose ¢op-
MHPYIOTCS KOMIUIEKCBHI APYTHX OPTaHU3MOB IO TEM K€ 3aKOHaM, 4TO U B
€CTECTBEHHOM OHoleHo3e. OCHOBHOIM ABHXKYLIECH CHIOH B MX CTaHOBIE-
HHHU SBJISIETCA €CTECTBEHHBINH 0T6Op. B arponeHosax yenoBek co3paer yc-
JIOBHS1, 61arONpPHATHBIE 1S KU3HEAEATEIbHOCTH BO3/IE/IbIBAEMOM KYJIbTY-
pel, a Bce JIpyTHE BUABI (COPHAKH, HACEKOMBIC-BPEIUTEIH H T. 1.)
noaasiser. TakuM oOpa3oM, esSTENbHOCTh Yel0BeKa B arpoLieHO3e CTaHO-
BUTCS JONIOJTHUTENBHBIM XeCTKUM (akTopoM oTbopa.
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IpH co3paHuM arporneHo3a MeHsIeTCA HCXOAHBIH BHIOBOH COCTaB pac-
THTEIBHOSAIHBIX XHBOTHBIX. T€ )KHUBOTHBIE, KOTOPEIE HE MHTAIOTCH BO3ZE-
JILIBAEMBIMH DACTEHHAMH, a YCIOBHA HX KyJbTHBHPOBAHHA [UIN HHX He-
NPHrOAHBI, HCYE3al0T WM HX MOMYIALMH INpeOblBalOT B IOJABJICHHOM
coctosHHH. HanpoTHB, T€ KHBOTHbIE, KOTOPHIE B HOBBIX YCJIOBHAX HaXo-
JAT ONaronpuATHBIE YCIOBHA, Pa3MHOXKAIOTCS U MOTYT IHOBPEXAATh KyJIb-
TypHble pacTteHus. Takum 0b6pazoM, cMEHa COOOILECTB B arpoLieHO3€ Mpo-
HCXOJHMT MNpH HEMOCPEACTBEHHOM YYaCTHH HYEJIOBEKa M COIJIACHO €ro
HensM (HanpuMep, YHHYTOXKEHHE BPEIHBIX HACEKOMBIX, MBIIIEBHIHBIX
IPBI3YHOB H T. A.). IIpHpOAHBIE IKOCHCTEMBI — CaMOPETYIUPYIOIIHECS
CHCTEMBI, a arpoOLIEHO3bl PErYIHPYIOTCA YETOBEKOM.

B ecrecTBeHHBIX IKOCHCTEMaX OCHOBHBIM HMCTOYHHKOM JHEpPTHH CIIy-
xuT ConHue. B arporienosax Hapsigy ¢ COJIHEYHOH 3HEPrHel NpHCYTCTBY-
€T JHEpIuf, NMPUBHOCHUMAs 4YENOBEKOM, — BCIMAIlIKa, MOJIMB, OpOIICHHE,
6opnba ¢ BpeaUTEaAMH, BHECEHHE MUHEPAIBHBIX YIOOpEHUH H T. 1.

B ecrecTBeHHBIX OHOLIEHO3aX NPOMCXOIHMT MOCTOSHHBIH KPYyroBOPOT
BEILIECTB, MO3BOJAIOIINHA JIOIroe BpeMsA COXPaHATh OalaHC MHTATENIbHBIX
9JIEMEHTOB: MOIJIOLIAaEMble PAaCTEHHAMH MUHEPANBHEBIE BELIECTBA CO Bpe-
MEHEM BO3BpalIAOTCA B MOYBY. B arpolieHo3ax 4eI0BEK IIOCTOSHHO H3BI-
MaeT XM3HEHHO BaXKHbl€ I PacCT€HUII MUHEPAIbHbIE JIEMEHTHI BMECTE C
ypoxaeM. [loaToMy npoayKTHBHOE (YHKUMOHMPOBAHHE arpoLieHO3a BO3-
MO)KHO TOJIbKO NPH BHECEHHH MHHEPAJIbHBIX H OPraHHYeCKHX yAoOpeHHH.

Saganus

BoiGepuTe 0lHH NIPABHJILHBIA OTBET.
1. IIpupoaHBIM cOOOIIECTBOM Ha3hIBAETCA
1) rpymna nonysisuxi pa3sTMYHbIX BUIOB, OOHTAIOIIHAX COBMECTHO
2) mnonmyJsAIMH OJHOTrO BU/A, HACEISIOIIHE Pa3HBIE TEPPUTOPHH
3) ocofu OLHO#H MONYMASIIUH HA OTHOH TEPPUTOPHH
4) ocobu oxHON BO3PAaCTHOW IPYTIBI, HACEISIOUIME OAHY TEPPH-
TOPHIO
2. Buoreouenoz — sto
1) COBOKYIHOCTB IOMYJISIMH Pa3HbIX BUJOB
2) momysALHM B3aHMOCBSA3aHHBIX PACTCHHH M )KHBOTHBIX
3) COBOKYITHOCTH B3aUMOCBSI3aHHBIX BUI0B
4) mobas COBOKYIHOCTb OPraHHM3MOB Pa3HBIX BUAOB H KOMIIOHEH-
TOB MPUPO/IBI, CBA3aHHBIX KPYTOBOPOTOM BEILECTB
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10.

ITpoaXyKTHBHOCTBIO 3KOCHCTEMBI HA3bIBAETCS
1) ee cymmapHas Ouomacca

2) npupocT 6HOMAacCh 32 eTHHHILY BpeMEHH
3) cymmapHas 6GuoMacca NIpOAYLIEHTOB

4) cymmapHas OuoMacca KOHCYMEHTOB

CaMoperyssiuus B GHOLIEHO3€E HAalPaBJIeHa Ha
1) BO3BpallleHHE YHCIECHHOCTH ET0 YWICHOB K HOpMeE

2) yMeHbLIEHHE YUCIEHHOCTH €ro YWICHOB
3) yBenHYEHHE YUCIEHHOCTH €ro WICHOB

4) coxpaHEHHE IeATeIbHOCTH OPraHM3MOB B IIPEKHUX MaclITabax

Haubonbiuee BUnoBoe pazHooOpasue xapakTepHo 11 OHolleHo3a

1) TyHnps 3) cMemaHHOro neca
2) Taiiru 4) TpOmHYeCcKoro jieca

OKOJIOTHYECKOH CyKliecCHel Ha3bIBaeTCs

1) nepuoaMyeckue KoseOaHHS YUCIEHHOCTH IOMYIALHA
2) cyxXeHHe apeana BHIA

3) mnocTeneHHas CMEHa CTPYKTYPBI M COCTaBa 3KOCHCTEMBI
4) ympolieHHe OpraHU3aluy IPH Nepexoie K NapasHTH3IMY
IMponyuenTamu SBAAIOTCS

1) TonBKO pacTeHUs

2) TOABKO KHUBOTHEIE

3) rpuOBI M KHUBOTHBIE

4) pacTeHHs U XeMOCHHTE3HUpPYOLIHe OaKTepHH

TpaBOH}IHbIC XHUBOTHBIC ABJIAIOTCA

1) peayueHTamu 3) koHcymeHTamH Il mopsnaka

2) xoHcyMeHTamH | mopsaka 4) npoayueHTaMHu

OpraHM3Mbl, OCYIIECTB/SIOLIME PACIIAA OPTAHHYECKHX BEIECTB B

OHOTEOLIEHO3€E, HA3BIBAIOTCA
1) xOHCyMEHTamu 3) peayueHramu
2) mapasuTamu 4) aBrorpodaMu

XHIHbBIE XKHBOTHbIE SABISAIOTCS

1) penyueHtamu

2) koHcyMeHTamH I mopsaka

3) xoHcymeHTamH Il 1 BhIIIE NOPAAKOB
4) npoayueHTamMu



11.

12,

13.

14.

15.

16.

17.
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HauGonbyw Guomacey B BHOLEHO3E TYTA HMCIOT

1} HacekoMrie 3) nTHUB
2} rpBI3YHE] 4) 3¢NICHBIE PACTCHHA

[1o Mepe nepemelleHHs JHEPTHH NO NHLIEBOH LENH MPOHCKXOANT €€
1) nmotepsa

2) yBEJIHUYEHHE

3) coxpauenue

4) nonepeMeHHOS BO3PACTAHUE H YMEHBILICHHE

[TacTOMINHAA BTHINEBAA UENE HANHMHASTCH

1) KMBOTHBIX 3) bakrepuil
2) pacTenuit 4) rpubos

[TpaBHILHO COCTABICHHAA MHILERAA UEML — ITO

1) xapuyc — jgadHHA - Hlyka — xnaMMIOMOHA/a
2) xnaMunoOMOHATA — XapHyC — MafHHA — IIyKd
3) anamMpomMoHaTa — fahHHUA — X4pUYC — LIYKA
4) naduus — XxNaMHIOMOHAAA — LUYKA — XapHyC

HCJ]CH&] [PABILHHO CO3JAHHOE YEIOBEKOM cODOIIECTRO HASHBACTCA

1) GuoueHozoM
2) OHOreoLUEHO30M
3) arpoueHozom
4) 9KOCHUCTEMOH

BriGepHTe TpH NpaBH.ILHEIX OTBETA.

[Tpu4HHOHi 3x070rH4ECKOH CYKUSCCHH ABIACTCA

1) BIHAHHE aHTpONOreHHbX HakTOPOR

2) H3MeHeHHe cpelbl OOMTAHWMA HACENAIIHMH €€ XKMBLIMM Opra-
HH3IMaMH

3) u3MEHCHUE DPOCTPAHCTBEHHOH CTPYKTYPh] NMeLYIALHH

4) noNyMAUHOHHLIE BOJIHEL

5) nocreneHHas cMeHa KAHMATa

6) cyTouHbie kKoneGaHHA CONHEYHOH AKTHBHOCTH

K npoayucHram otHocuTes

1) cakkyanHa 4) xnopeana
2) amcha 0OBRIKHOBEHHAA 5) wnaxodopa
3) amela muzeHTepHiiHAA 6) JIMCTBEHHHIA



18.

19,

20.

K KOHCYMEHTaM OTHOCHTCH
) xiampromonaga

2) natruHA

3) cowuporupa

4)
5)
6)

Koncymentamn | mopaaka paa0TCA

1} 1pbI3yHEI 4
2) sailneoOpa3Hele 5)
3) XUMHHKH 6)

nanouxa Koxa
BepOIOKLA KOMIOUKa
HHbY30pHA-TY(EeNbKA

KOQTIBITHBIE
ITACTOHOTHE
TeN1bMHHTEI

AI‘pOI[eHOB OTJTHYAETCA OT ECTECTBEHHOH IKOCUCTEMBI

D
2)
3)
4)
3)

6) MEHBLUKMI JATPATAMH JHEPTUH

npeodIanaHHeM NCKYCCTBEHHOTO 0TOOpa Had eCTECTEEHHBIM
MpeobIanaHHeM eCTECTBEHHOTO 0TO0pa Ha/l HCKYCCTBEHHBIM
MEHBIIHM BUOOBLIM PazHOODPAIHEM

OOMBIUAM KOIMYECTBOM TIOMYNSLHH

HH3KOH IKONOTHYSCKOH YCTOHUHBOCTBID

21. ¥cTaHOBHTE COOTBETCTBHE MEXAY HAZBAHNEM KHBOTHOLO H BHAOM
OpPraHHIMOR, K KOTOPOMY OHO OTHOCHTCS.

HaisanHe XHBOTHOIO

Bua opraHaImMoB

)
2)
3)
4)
3)
6)

YIOTPHKC
d0WNEBOH HEpBB
KYK-MEPTBOE]

ACEHR
ACTpeB-TeTepeBATHHK
Xenezobaxrep

A) npomyueHThl
B} koHcyMeHTHI
B} penynicHTbl

KaouH Kk 3a7aHuaM

| Nz Bompoca 1l2'3]4]s 6 3 9 10
oTBeT 1lalz2|1[al 3 a ]| z]3 13
Newonpoca | 11|12 | 13|14 |15 16 | 17 | 18 | 19 | 20
0TBeT 411233 ]125]a56]248[1,24]135
3aganne 21
1 | 2 3 4 5 6
A | B B B A
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KaeTouHas TEOpHA

OcHOBHBIE N0/10KeHHA KJ1eToYHOH Teopun. Kierka —
CTPYKTYPHA# H YHKUHOHAJLHAA €1HHHLA XHBOI0.
OcofeHHOCTH CTPOCHHN KJIETOK NPOKAPHOT H 3YKapHOT

Bce xnBbIE OPraHH3MBI COCTOAT N3 KJIETOK — H3 oaHell kierku (oa-
HOKJIETOMHEIE OPraHH3ME} HAH MHOTHX (MHOrowietouneie). Koerka —
OIHH H3 OCHOBHBLIX CTPYKTYPHBIX, (DYHKIIHOHAILHBIX H BOCITPOH3BOIAILHX
WIEMEHTOR JKHBOH MAaTEpHU; 3TO dNEMEHTApHAS XHBad cHeTeMa. CyLiecT-
BYWT JBOJICIHOHHO HEKNETOUHBIE OPTraHH3MLI (BHPYCHI), HO OHH MOIYT
PAsSMHOXATECA TOJBKO B KASTKaxX. PazmuuHele KISTKH OTIIHYAIOTCA APYT OT
Ipyra H [0 CTPOEHHIO, K 110 PasMepaM: paiMeps! KIETOK konebnworea or
| MKM 20 HECKONBKHMX CM (SHIEK/IETKH PHIG M NTHIL), H Mo $OpME: MOTYT
OBITb KPYTIBIMH (3PHTPOLIMTHI), APCBOBHAHLIMH (HEHpOHEI), BepeTeHool-
PasHBIME {MLILIEYHBIE BOJIOKHA), H 110 OHOXHMHYECKHM XAPAKTEPHCTHKAM!
HAlpHMEP, B KAETKax, COJepsalnx xiopodml wnn axTepHoxIopo-
tunn, upet upouece GOTOCHHTEZA, KOTOPHIH HEBO3MOMEH IIPH OTCYTCTBHH
3THX IIMTMEHTOB, H N0 (YHKIHMAM: PA3MHYAIDT NOJIOBLIE KINETKH — FaMeThl
H COMATHYECKHE — KIETKH TE/la, KOTOPBIE, B CBOKY OUEpedb, NOAPA3ICA-
10T HA MHOJKECTBO Pa3HBIX THITOB.

HCTOPHH H3y‘|eHHﬂ HJIIETKH CBA3aHA C MMEHAMH MHOIHX BRIAAWMHXCH
yaeHbX. Tak, Pofepr I'yk BNEpBRIC NPHMEHHT MHKPOCKOIL JUI HCCJIEAO-
BAHKA TKaHel M Ha cpese (podKu u cepAUeBMHBl OY3HHBL YBIIE AUSHKH,
KOTOPBIE M HA3BaN MO¥KEe KIeTKaMH. AHTOHH BaH JIeBEHIyK BIIEpBBIE
YBHIEJ KISTKH IOl yBenudeHdeM B 270 pas, a Marrhac Ulneitnen n Teo-
aop Lleanu cosaann knetouHyte Teoputo. B pabore «Mukpockonnveckue
HCCICAOBAHHA O COOTBETCTBHH B CTPYKTYPS H POCTE SKHBOTHBIX H
pacrenuity (1839 r.) T. Ilirann copMynHpoRaNn OCHOBHEIE TOMOXKEHHA
KJIETOUHO# TEOpHH, KOTOPLIE 3aTeéM HEOJHOKPATHO OONOIHAIHCE H YTOY-
HSATHCD.

CospeMeHHan KIeTOYHAA TEeOpHA BKIOYAET CAEAYIOLIHE NONOXKe-
HHA:

1. KneTka — OCHOBHAA €IHHHIA CTPOSHHA M PA3BHTHA BCEX JKHBBIX Op-

TAHHIMOB, HAHMMEHELIIAA CAHHALDA HKABOTO.

2. KnerkH BeexX 0JHOKIETQUMHBIX H MHOTOKNETOYHEIX OPraHH3MOB CXOM-

HEI {FOMOJIOTHMHBL) TI0 CHOEMY CTPOEHHIO, XHMHYECKOMY COCTaBYy, OC-

+ HOBHBIM NPOSBICHHAM XH3HENEITENBHOCTH H 06MeHy BENIECTR.
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3. Pa3sMHOMCHHME KIETOK NPOMCXOIHT MYTEM HX JENEHHA, H KaXJas Ho-
BaA KIeTka ofpazyeTcd B pe3ynbTaTe AeleHHS HCXOAHOH (MaTepHu-
CKOM) KNETKH.

4. B cHOMHBIX MHOTOKRETOMHEIX OPraHHIMax KAETKH CTENHaNH3IHpOBa-
HbI N0 BHINONHAEMON HMH GyHKIIHMH H 00pasyloT TKaHH; H3 TKaHeH co-
CTOAT OPTaHBl, KOTOPEIE TECHO B3aHMOCBA3IAHBI M MOTYWHEHBI HEPB-
HbIM H IYMOP&IbHBIM CHCTEMAM PETYJIALMH.

JHaycHHE KIETOYHOH TCOPHU B Pua3BHTHM HAYKH COCTOMT B TOM, YTO
Garopapa eif crajlo MOHATHO, YTO KJIeTKa — BaKHEHINAR COCTABIAIOLIAA
YACTh BCEX MMBBIX OPraHH3MOB, OHA MX TIABHBIH «CTPOMTENbHBIH» KOM-
MOHEHT, KNETKA ABIAETCA IMOpHOHATBHONH OCHOBOH MHOTOKIETOMHOTO Op-
raHH3Ma, TAK KaK Pa3BHTHE OpraHH3IMa HAYHHAETCS C OQHON KNETKH — 3u-
TOTHI; KJIETKA — OCHOBA (H3HOIOTHYCCKUX H GHOXMMMUECKHX IPOLESCCOB
B OPTaHH3Me, TAK KAK HA KAETOYHOM YPOBHE NPOHCXOAAT B KOHEUHOM CuE-
T¢ Bee (pHsHONOrHYecKHe H OHOXHMHYECKHE Tponecchl. KneTounas Tcopus
I103BONHTIA NIPHATH K BBIBOAY O CXOACTBE XHMHYECKOTO COCTaBa BCex Kile-
TOK H ellle pa3 NOATBEPAWIA eIHHCTBO BCErd OPraHHYecKoro MHpa.

IIpokapuoTel (zam. npe — neped u zp. kApuUoH — AGPO) — 3TO JPER-
HeHirMe opraHMiMel, He umerowne odopmieHHoro sapa. K HuM oTHocaT
OakTepuH, CHHE-3€IEHBIE BOAOPOCITH (UHAHEH, WIH 1IMAHOOAKTEPHH ), PHK-
KEeTCHH, MHKOIUT23MEl H PAI ApYTHX OpraHHiMoB. HacnencTeeHHas uHop-
Malud ¥ HHX DepedaeTca ucpes manckyny JHK, xotopas ofpasyer Hyk-
neoda. B nMTOMNI2zMe NPOKAPHOTHYECKOH KJAETKM HET  MHOTHX
OPraHOHIOB, KOTOPBIE HMEHTCA ¥ DYKAPHOTHUECKOH KIETKH: MHTOXOH/-
pyil, IHAOINASMATHYCCKON ¢CeTH, annapara Fonwaku n 1.4 dyHkpo
3THX OPTaHOHJOB BBIMONHAOT OrpaHHueHHEIE MeMOpaHamH fonocTH. B
POKApHOTHYECKOIT KeTKe HMerTea pHEOCOMEL. BONBITHHCTBC NPOKAPHOT
HMMeeT pasMep 1-5 MM, PasMHMKAOTCE OHM NMYTEM JeincHusa Ge3 Bhpa-
KEHHOTO NIDJOBOIO LPOUCCea. IYKAPHOTH (2f). 3 — XOPOWO i Kapuox —
ACP0) — OPTAHH3MEI, B KIIETKAX KOTOPBIX €CTh 4€TKO 0dopMIeHHbIE Apa,
uMelonine colGeteeHHYI0 ofonoyky (kapuoaemmy). Haepnas JHK y mux
3aKJIF04EHA B XpOMOCOMBL. B UMTOMNa3sMe 3yKapHOTHUECKHMX KIETOK HMe-
FOTCH PA3THYHBIE OPTaHOMABL, BRIIOTHAILING CHeUHDHYECKHE (YHKUHH:
MHTOXOHAPHH, DHAOILIAIMATHYECKAA CETh, ANNAapar I 0IbLkH, puOocoMBL H
T. 7. BOJBIIMHCIBO 3YKAPMOTHYECKHMX KJICTOK HMEET PasMep IOpALKA
25 MEM. PasMHOXANTCA OHH MMTO30M HIB MeHo30M (pH o0pasoBaHHe [10-
NOBBIX KIIETOK — TAMET MM mpu oOpastoBaHMN CNOP ¥ PACTEHMIT); U3penKa
BCTpEYacTcd aMHTO3 — MPAMOC JICICHHE, TIPY KOTOPOM HE 1IPOMCXOUT PaB-
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HOMEPHOIO Pacnpe/IeficHHA TeHETHUECKOr) MATEepHAna {HAMpHMEp, B KieT-
Kax MMTENHA NTeYeHn), IYKAPHOTEI TakKe BRUIEIIOT B 0co00e HANLapCcTRO,
KOTOPOE BKAIOYAET UAPCTRA TPHOOB, pACTCHUA W RHUBOTHEIX,

Bupycbi. OcofeHHOCTH HX CTPOEHHSA H XKH3HEe e TebHOCTH

Bupycel (ram. virus — s10) — He UMERT KIETOYHOTO CTPOEHHSA, [10-
3TOMY HX OTHOCAT K CAMBIM [IPOCTBIM HEKIETOYHBIM (OPMaM KH3HH.

BHpYCEl — 310 BHYTPUKIETOUHBIE [TAPA3HTEL, H BHE KIETKH OHH He [1po-
ABJLIEOT HMKAKHX CBOHCTE #uB0o10. OHM HEe noTpedasior nniuy u He Bopada-
TEIBAIOT SHEPryM, HE PAacTyT, ¥ HHX HeT oOmeHa BeuectTs. MHOIHE M3 HHX BO
BHewHelH cpee MMetoT GopMy KpuUeTALIOR, BHPYCH HACTOIBKO MAmbl, YTO
HX MOMHO YBHUAETB TOJBKO C MOMOIUBIO 3MEKTPOHHOIO MHUKPOCKOMA.

OT HeXRMBOH MaTepHH BHPYCHL OTNHYAIOTCA JABYMA CBOHCTBAMM; Cro-
cOCHOCTEY BOCNIPOM3IBOAHTL ceSe MoAoGHBIE (OPMBL (PAIMHOXATLCH) U
oGnazaHHeM HACIEACTBEHHOCTRIO H HIMEHUHBOCTRE).

Yerpoensl BUpYChi odeHb npocTo. Kaxaag BUpycHas 4acTHLA COCTOMT
n3 PHK nau JHK, zaxirouenof B Gelikosyto 00010UKY, KOTOPYIO Hasbl-
BAIOT KaIllCHAOM.

IIpoHHKHYB B KIETKY, BHpYC H3McHAeT B Hell oOMeH BelllecTs, Ha-
MpaB/Iad BCW €€ JeATENBHOCTE Ha IIPOM3BOACTBO BHPYCHON HYKJIEHHOBOL
KHCIIOTBl H BUPYCHBIX OenkoB. BHYTPH KIETKH NPOMCXOAHT caMocOopka
BHPYCHBIX YaCTHIL M3 CHHICIHPOBAHHLIX MONEKY] HYKIEHHOBON KHCIOTE
u 6enkop. Jo MoMeHTa rube1n B KNETKE YCNEBAeT CHHTEIWPOBATLCA OT-
POMHOE YHMCTIO BUPYCHBIX vacThl. B kOHeuHoM HTOre xnetka runfuer, 00o-
JIOYKA €€ TONAeTCs, H BHPYCHI BBIXOJAT H3 KNETKH-XO3THHA.

IMocenasack B KIETKAX FHBRIX OPraHi3MOB, BHPYChl BbI3bIBAlOT MHOTHE
onacuble 3a001eBAHNA: Y YEIOREKA — IPHUIN, OCNY, KOPb, MOIHOMHUE/HT,
cBHHKY, Demenctro, CITHJ u Muorne Apyrue; y pacteHnil — MO3aM4HYIO
fone3ub Tabaka, TOMaToB, OTYPLOB, CKPYUKBAHHE NHCTHEB, KAPAHKOBOCTh
H ZPYrHe; ¥y JKHBOTHBIX — SAWIYP, YYMY CBHHEH H NTHL, HAQEKUHOHHYIO
AHEMHIO oWaael U ZpyTHE,

Zagannn

Buifiepure 014l OpaBHALHBIA 0TBET.
1. OcHOBaTENAMH KIIETOYHON TEOPHH ABIAKITCA

1} . I'ekkens u T. Mionnep 3) T.1lsann u M. lHlxreiinen
2) AM Onapunw Lk Xonneiin 4) . Yotcon n @. Kpuk
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10.

TepMui «KNeTKa» BNEpeble ObLA IPETOKEN
1y P.T'yxom 3} M. llueinenom
2) T.llIsanuom 4} P. bpoyHoM

nCpBbIM NPpEAnoIOAKHII, YTO Kax/da KICTKA MHOICKAETOYHOTO Op-
raHK3IMa BO3ZHHMKAET M3 OOHOH 33p0,"[bll.l.[€301:1 KNETKH — OMnoao-
TBOpEH HOH AHUEKIIETKH — B pe3yabTraTe MHOTOKPATIIOTO NENEHHA

1y P.Tyx 3} K. b3p

2) A.JleBeHrvK 4y P. Bupxor

[lepBeiM J0KA3a%, UTO KISTKa NPOHCXOOUT TOILKG OT KIETKH
1} &. Pean 3y K.b3p

2y JL Macrep 4} P. Bupxos
(OAHOKIETOYHBIE OPTAHN3MEL TEPBLIM YBHAEN B MHKPOCKOT
1y P.Tyk 3 Kby

2) A.JleBeHryk 4} P. Bpoyr

K [IpOKAPHOTAM OTHOCATCH
1} Oaxrepus
2) pacTCHHN M CHHC3CICHERIC BOSOPOCIH
3} pacTcHWA H XKHBOTHEIC
4) rpudHI
K 3ykapnoTaM oTHocATCA
1} OGaxtepuu H rpubbI
2} CHHe3eNleHBIE BIOPOCIH H BUPYCH
3) OaKTepHH H CHHE3CIeHBIS BOLOPOTITH
4} rpudsI, pacTEHHS W KHBOTHBIE
CaMBIMHA METKHMH ABNAOTCA KIETKH
1} nomxeny10MHOH Kelle3bl YENOBCKa
2) o8oHATCILHOrO JHTEINA CODAKK
3} OSBIJICHHI 3CACHOH
4) KHMIEYHOH TAI0YKH
CaMBIMH MCAKHMH ABISKOTCH KIETKU
1} neyeHH UenoBeka 3} BO3OYINTENA YUYMH
2} KMINEYHOrO MTUTEnuA Kopoeel 4} HH(Y30pHN-TYdCnBKR
DyKapHOTH
1} pa3sMHOXKAIOTCA JefeHneM Ge3 BRIPaeHHOTO TIONIOBOTO NpoLecca
2} He umcioT ohOpPMAEHHOTO AP
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11.

12,

13.

14.

15.

16.

17.
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3) He HMERT MHOTHX OPTAHOHOR

4) HMerT Zapo ¢ cobCTReHHOH 0DONOYKOI
JYKapHOThI

1} cnocobHBI K XEMOCHHTERY

2} wumeror JHK konsuesoi dopmhl

3) JHIIEHB! MUTOXOHIPHI

4) pasMHOKATCA ¢ 00pa30BaHHEM TAMET WIH CIIOp

K HeKIeTOUHBIM (FOPMAM HKHIHH OTHOCATEA

1) pHKKeTCHH 3) BHpycHl
2) MHKOMIA3Mbl 4) unaHeH
SBRONIOUHOHHO G0JIee MONOALIMH ABIAXTCA

1) unaHoGaxrepun

2) MONOYHOKHCNBE BakTepHH

1) 6HakTepun criupTOBOro OPOKEHHA

2) OaxkTepuu rHHEHHA

Ki1eTKH TIpOKapHOT MMEIT
1) agpa ) MHTOXOHIPHH
2) pHBOCOMBI 4) nuacTHIBI

KneTry 4enopeka ¢TIHIAKTCH 0T KNETOK MyXH APO30dMHIIBI

1) mHanuuHeMm XNOpOIUIacToR
2) OoTCYTCTBHEM MHTOXOHIpPHE
3) APYIMM YHCIOM XPOMOCOM
4) HanuaHeM pHOOCOM

BriGepute TpH IPaBHILHLIX OTBETA.

l'lpoxapﬂomqecm{e KIIETKH

1) umerer pasmepnl nopsoka 20-25 MM
2) He HMerT OPOPMICHHOTO ATpa

3) umerer JHK, accounnpoBaHHY10 ¢ THCTOHOBEIMH DEIIKAMH

4) nHEHB MUTOXOHAPHI
5) He umeror pudocoMm

6) pasMHOXKAIOTCH 6€3 BRIPARESHHOTO [IOJACBOIO MPoLecca

DYKAPHOTHYISCKHE KISTKH HMEHOT

1) pasmepr nopaaka 20-25 mMxm
2) axapo ¢ cobcTrenHoH oDOIOUKOH



18.

19,

20.

3) MAOKecTBC cleUH(UUECKHX OPraHOHIOB

4) opraHbl ABMMEHHS — MPOCTHIE WTYFUKH, HE OKPYKEHHbIE INas3-
MaTHUICCKOH MemOparoi

5) JIHK B xonsueso#l gopme

) MHOI'OMMCIICHHBIE BITAYHBAHHA ILIAIMUIEMMBL — ME30COMBL

OOumMMH TIPH3HAKAMH PAcCTHTEABHBIX KICTOK M KIETOK TpUOOB
ABIAITCA

1) HamHYHE KNeTOMHOH CTEHKH

2) sanacHoH yrieBoA — Kpaxmai

3} UOCTOAHHBIR poCcT

4) HanM4He ILIaCTHI

5) reTepoTpOdHBIA TH MHTAHHS

6} OcMOTPOMHBIH THII MUTAHAA

OOMIMMH TNIPH3HAKAMM JKHBOTHRIX KIETOK H KIeTok TIpubos
ABTHEOTCA

1} HamTH4YHE KIEeTOYHOH CTeHKH

2) 3aIacHOH YITIeBOJ — IVIHKOTEH
3} oTCYTCTBHE ILIACTHI

4) rereporpodHoCcTs

5) HaIM4He LEHTPATLHOH BAKYONU
6) OCMOTPOMHbIH THI MMTAHHUA

KoteTkM KHMBOTHBIX OTIHYAIOTCA OT KIETOK BRICINMX DACTEHHI
OTCYTCTBHEM

1) amnapara [ oabmxu 4) KecTKOH KNETOYHOH CTEHKH
2} KIETOYHOTO HEeHTpa 5) leHTpanbHOHN BaKYOIlH
3) xnoponnacTos 6) neHTpuoneH

21. ¥YCcTaHOBHTE COOTBETCTBAE MENKAY MHKPOOPraHd3MaMH H BHIAOM,
K KOTOpOMY OHH OTHOCHATCH.

MuxpooprauuimMe L Buaes
1) manapwitHeil azmMoaui A) HexnerouHsle POPMBI KHUIHH
2) pn3entepuiiHad najaodKa b) upoxapHoTh
3) AauieHTepuiHad amcha B) sykapuoTel
4) eupyc TaGadHo MO3aKKH
5) Onegnas ciMpoxeTa
6) KUIICYHAA MAN0OUKE
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Kinouu Kk 3apaHnam

Ne ponpoca 112|345 6 7 3 9 10
OTBET 3 1 3|42 1 4 4 3 4
Negponpoca | 11 )12 | 13 | 14 | 15| 16 17 18 19 (| 20
OTBET 4 i 3 l 2 31246(1,23(1,3,6(234(345
3apanue 21
1 2 3 4 5 6
B B b

CTpoeHHe H $YHKUHH AApa, THTOLIAIMbI
H €€ OCHOBHBIX OPTaHOHIOB

Lumonaazmamuueckas, MK KNETOYHA, Memlipana (1D1a3MaeMma) —
310 GHoNorHYeckan MeMOpaHa, CKpyHaollas POTOINIAIMY (LHTCN/IA3MY)
WHBOH KNeTKH. B OCHOBE CTPOEHHS NEMMT ABCAHOW CHOA TUNHICE — BO-
JOHEPACTBOPHMBIX MOIEKYI, HMEIILHX TIONAPHLIE «FONOBKHY H JIHHHBIS
HCHOJISIPHI:]C CXBOCTRI», T[pC,‘]CTaBJ'ICHHbIC LEMaMHA }KHPHHK KHCIIOT,
Oonpuie Beero B MemOpanax conepkuTcd GocdioIMAKMACR, B FONIOBKAX KO-
TOPBIX UMEKOTCR OCTATKH (POCHOPHOH KMCTOTH. XBOCTH THITHAHEIX MONE-
Kyn ofipatlieAs APYT K APYTY, ONAPHLIE FONOBKH CMOTPAT Hapyxy, ofpa-
3ya  rHApodUIbAYI0O  MOBEPXHOCTh. (' 3aPMKEHHBIMH  FOJIOBKaMH
coeAHHmoTes GenkH, KOTophlc HaseBawT ncpudepHyeckHMHu MemOpaH-
HBIMH Genkamu. [pyrue GenkoBsic MONEKYNEl MOTYT ObITh MOTPYXKEHB! B
CNoH MIMOOB 33 CYET B3aHMOACHCTBHA ¢ MX HEOOIAPHEIMH XBOCTAMH.
YacTe O€IKOB NMPOHH3BIBAET MeMOpaHy HAacKBO3b, 00pasys KaHAIel MM
nopsl. ¥ HEKOTOPBIX KIETOK MemOpaHa ABNAETCS eNUHCTBEHHOH CTPYKTY-
poi, cnyxalel 080104KOH, ¥ ADYIHX KIETOK NoBEepX MeMOPaHE HMEETCA
AOTONHATENBHAA 000II0YKA (HanpuMmep, UenKozHas 00oouka y pacTH-
TENBHBIX KNeToK). JMBOTIHbIC KNETKH CHAPYKU OT MemOpaHs! ObIBAIOT NO-
KPHITH! ITHKOKUTHKCOM — TOHKHM CJIOEM, COCTOMIIEM Wi OCIKOB M 110JH-
CaXapHIOB.

KierouHan memOpana BBTOJHACT MHOMECTRO BaXHBIX (QYHKIHH, OT
KOTOPBIX 3ABHCHT JKMIHEIEATENBHOCTD KIETOK. (OHa H3 HUX 3aKMOYacTCH
B ofpazopanuM Oapeepa MCKIY BHYIPCHHUM COACPKHMEIM KIETKH H
suelnHedl cpenoit. Hapsay ¢ stum memOpana ofccnednBaeT obMeH Be-
WECTB MEXAY IIMTOM1a3MOMH W BHEWIHEH cpedoil, W3 KOTOPOH B KIETKY He-
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pe3 MeMOpaHy NOCTYIalT BO/Ja, HOHBI, HEOPraHMYECKHE H OPraHHIECKHE
MoJIeKyasl. Bo BHELIHIOW cpeay uyepe3 MeEMOpaHy BBIBOAATCS MPOAYKTEI,
o0pa3oBaHHBIE B KIIETKE (TIPOAYKTHI OOMEHA M BELECTBA, CHHTE3HPOBaH-
HBIE B KJIETKE).

Takum o0pa3oM, uyepe3s MeMOpaHy OCYLIECTBISETCS TPaHCIOPT Be-
mectB. KpynHele Monekysbl 6HOMOMMMEPOB NOCTYNAIOT Yepe3 MeMOpaHy
6naronaps ¢arouurosy — sBIeHHI0, Biepebie onucaHHoMy WM. Meunn-
koBbIM. IIpouiecc 3axBaTa M MOTJIOILEHHUS KalleleK XUAKOCTH [IPOUCXOAUT
IyTeM NMHHOLKMTO3a. BaxkHyto poss B )KH3HEAEATENPHOCTH KIETKH HIPAeT
peuenTtopHas ¢yHKuHA MeMOpaHsl. B MeMOpaHax uMmeercs 60bIIOE YHC-
70 PELENTOPOB — CHELHATEHBIX 0ENKOB, POJIb KOTOPBIX 3aKIIOYaeTCs B
nepenaye CUTHAIOB H3BHE BHYTPb KJIETKH.

Knemounoe a0po — 310 OKpyKeHHasi 000JIOUKOH, COCTOSIEH U3 ABYX
MeMOpaH, 4acTb KJIeTKH AuameTpoM 3—10 MxM. Mexay Hapy»KHOH H BHYT-
peHHeit MeMOpaHaMu ecthb y3koe npoctpaHcTBo (30 HM), 3aMOIHEHHOE TIO-
JTY)KHJKHM BEILIECTBOM. SloepHas MeMOpaHa HMMEET TaKOE€ K€ CTPOCHME,
KaK M IUIa3sMaTH4ecKkas MeMOpaHa. B snepHoii 060/104Ke €CTh MHOXECTBO
nop, 4epe3 KOTOphIe HAET IpoLEecc 0OMeHa BELECTB MEXIY AIPOM H 1LH-
torutazMod. Ilon simepHOM 060NIOUKOH HaxOHUTCH S/IEpHBIH COK (KapHO-
IJ1a3Ma), B KOTOPOM COAEPIKATCA SAAPBIILKH H XPOMOCOMEHI.

AOpbluwiku — 3TO OKpYTJbIe Teldblia JHaMEeTPOM OT 1 MKM O HEeCKOJb-
Kux MKM. B sape moxer ObITh Heckonbko sapbliek. B cocTaB sapsiex
Bxoaat PHK u 6enox. Slapeimku o6pa3yroTes Ha onpeaeneHHbIX y4acTKax
XpOMOCOM; B HUX cHHTe3upyercs pubocomanpHas PHK (pPHK). B san-
PBIIIKaX MPOMCXOANT POPMHpOBaHHE OOIBIIMX M MAJIBIX CyOBEIMHHUIL PH-
60coM. S OpBILIKH BUJHB! TOJBKO B HEAENSAILHNXCSA KIETKaX.

Xpomocomsi (2p. xpoma — kpacka u coma — meno) ObUIH TaK Ha3BaHbI
B CBS3M CO CIOCOOHOCTBIO K MHT€HCHBHOMY OKpALIMBaHHIO — BaXKHEH-
MK opranom saapa, cogepxxamuit JJHK B xoMniekce ¢ ocHOBHBIM 6en-
KOM — THCTOHOM. DTOT KOMIUIEKC cocTaBiseT okono 90% BemecTa Xpo-
MocoM. XpOMOCOMBI MOTYT HMMETb JMIMHY, B JE€CATKM H COTHH pa3
IPEBBILIAIONIYIO JHAMETP a/pa. B untepdasy (eprol Mexay AeneHUAMH )
XPOMOCOMBI BUAHBI TOJIBKO IOJ] 3I€KTPOHHBIM MHKPOCKOIIOM H IIPEICTaB-
As10T coO0H JIMHHBIE TOHKHE HHUTH, HMEHYEMBblE XPOMAaTHHOM (ZIeclHpa-
JHM30BAHHOE COCTOSIHHE XpoMocoM). B aToT mepuoa uaer npouecc yasoe-
HHS (PEeAyIIMKAlMH) XpOMOCOM; B KOHLIE HHTepda3bl Kaxaas XpoMocoMa
COCTOMT W3 ABYX Xpomaruna. Kaxknmas xpomMocoMa HMEET NEPBHYHYIO
NEPETSHKKY, Ha KOTOPOH paclojioXKeHa LIEHTpOMepa; IEepeTsHkKa JeTHT
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XpOMOCOMY Ha JIBa IUeda ofMHakopoil MK pasHoi mimiel. LlenTpomepa
CIIY’)KHT MECTOM NPHKPEIUICHNS HUTH BEPEeTeHa ASNCHHS. Y AAPBUIKOBEIX
XPOMOCGOM HMECTCH CLIC BTOPHYHAR Teperskka, riae GhopMupyercs
AAPEILIKO,

byHKUMA XpOMOCOM 3aKITIOYACTCA B KOHTPOJIE HAJl BCEMH NIPOLEcCaMy
AKHIHEACATELHOCTH KASTKH. XPOMOCOMEL ABAIOTCA HOCHTE/IAMH I'€HOB,
TO €CTh HOCHTENIMH reHeTHuyeckoH wnpopmaund. HacneacTeennas HH-
topmatng nepepacres nyrem penjukaimn mouexynst JJHK. Yneno, pas-
Mep H GopMa XPOMOCOM CTPOTC OMNpedereHEl H CNEeNHDHEHE! U KaKA0TO
BHAA.

B nomopbIx KIeTKax ¥ B COOpax y pacTeHHI UMeeTcd oJHHapHBIH {ra-
[UIOMAHEIA) HAa0op XpOMOCOM, B COMAaTHYECKHX KIeTKax — ABOHHOMH (an-
IUIOMAHBIH) Habop. BhiBaloT Takke DOMHILIOWAHKE KICTKH. Pasnuuaior
TOMONOTHYHBIE ([IapPHBIE, COOTBETCTBYIOLIHME) H HETOMOJIOTHIHBIE XPOMO-
COMBL. XPOMOCOMBL, ONMpeAenIIolMe PAIBUTHE MOJI, HAZHIBAKOT TOJIOBBI-
MH. OCTANBHEIE XPOMOCOMEL Ha3BIBAKT AYTOCOMAMHL.

Lumonrazma f2p. yumoc — Knemkd 4 n1aMa — EbUICHICHRAR) —
WHBOE COIEPWHUMOE KICTKH, KpoMe agpa. CocTont 13 MemOpan M opra-
Houaoe (II1C, pubocom, MUTOXOHAPHHN, L1acTH, annaparta [onsiokn, JTH-
30COM, UCHTPHONEH H Ap.), MPOCTPAHCTBO MEKAY KOTOPHIMH 3aNOMHEHO
KOILIGHJHEIM PacTBOPOM — FHANOILIA3MOH. CHapyKH LHTOIIAZMA Orpa-
HMYEHA KNETOMHOA MeMOpaHoH, RHYTpH — mMemOpaHoi sicpHoH obonou-
KH. Y pacTHTENBHBIX KIETOK MMEETCA €lle M BHYTPEHHAA NOrpaHH4HasA
memMOpana, OTIendI0las KIETOUHBIH COK H 0DPa3ylolas BaKyolb,

IluTennasMa coaepaut Gonbuloe KONMHUECTBO BOAL ¢ PACTBOPEHHBIMH
B HCH CONAMH H OpPraHHYeckHe BeulecTa. LuTonmasma — 370 cpeaa iy
BHYTPHKICTOMHEIX (DUIHOMOTHYECKHX M Ornoxumideckdx mponeccos. OHa
CTOCO0HA K ABMKEHHIO — KPYTOBOMY, CTPYHYATOMY, PECHHUHOMY.

Ondonaaimamuyeckas cemo {G11C), WM 3HAONITA3MATHIECKHH peTH-
kymyMm (21IP), — 3T0 ceThb KaHaJIOB, NPOHH3LIBAIOUAR BECH) LHTOILIAZMY.
CTEeHKH ITHX KAHANOB MpeacTaRmmoT coboi mMeMOpaHBl, KOHTAKTHDYIO-
IIME €O BCeMH opraHougaMy wieTki. J31IC 1 Opranoufibl BMECTE COCTaB-
NAI0T EIHHYIO BHYTPUKNETOUHYH) CHCTEMY, KOTOpAR ocymecTsnsieT obmen
BCIIECTE U JHEPrHU B KACTKE W 00CCNEYMBACT BHYTPHIUIETOUHBIH TpaHC-
DOPT BEILECTB. PaimuuaoT rnaakywe M rpanymapiyw 2IC, [panynsphas
IIIC cocrorT M3 MeMOpaHHBIX MELIOYKOR ([IMCTEPH), NOKPLITEX pHOOCO-
mamu, Giarogaps deMy OHA KaXercd wepoxoaroii (mepoxopataa 2M1C),
3IIC moxer Oulth W mwena pubocom (rnagkaa IIIC); ee cTpoenue Gnu-
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xe K TpyGuatomy THIy. Ha puGocomax rpanylapHOH ceTH CHUHTEIHPYIOT-
ca 0enku, KOTophle 2aTeM NMOCTYNAKT BHYTPE kaHamoB JI1IC, rae 1 npHob-
peTaT TpeTHuHYRe cIpykTypy. Ha memOpanax rnagkoit OIIC cHuTEIH-
PYIOTCS JMIIAIBL H YTIEROAL], KOTOPBIE TAIOKE NTOCTYIAKT BHYTPb KAHANOB
JMC.

IIIC BRINONHAET CleAyOUMe PYHKUHH: YIACTBYET B CHHTE3€ OpTaHu-
4ECKHX BEHIECTE, TPAHCTIOPTHPYET CHUHTE3NPOBAHHEIE BEUIECTEBA B aNNapaT
FoneaxH, paspemsict KIeTky Ha oTcekd, Kpome Toro, B KieTkax mevcHu
SMIC y4yacTByeT B O0€IBPCKHUBAHUH NJOBUTHIX BEWIECTB, & B MBHIICUHBIX
KIETKAX HIPAeT POk ASN0 KaNbUHA, HEOOXOMHMOTO Iisi MBILIEYHOIO CO-
KpaILleHHA.

ITIC umeercH BO BeeX KAeTKaX, HCKIHOYaA DaKTepHANBHBIE KIETKH H
APUTPOLMTEL; OHa cocTaradeT oT 30 go 50% ofbema KneTkU.

Komnaexce (annapam) Ioapdxcu — 310 CNOXKHAA CETH NONOCTEHA, TPy~
Houek H Ny3LIPLKOB BOKPYT gApa, COCTOMT M3 TPeX OCHOBHBIX KOMIIOHEH-
TOB: TPYINL MeMOpaHHBIX noNoCTel, CUCTEMBI TPYDOUEK, OTXORAUIHX OT
nonocreil, H My3HpPEKOB Ha KoHN@Ax Tpybouek. Kommuexke ["onbmxu BbI-
NONHACT CIENYIOIHE PYHKUMH: B [OIOCTAX HAKAIUIMBAKTCA BElECTBA,
KOTOpbIE CHHTE3UPYIOTCA H Tpancnoprupytotes no JIIC; 3neck oHW noa-
BEPraoTcd XUMHYECKHM HIMeHeHHAM. MOoAHbHUHPOBAHHBIE BEIISCTEA
YHAaKOBHBAIOTCA B MeMOpaHHBIE MY3LIPhKH, KOTOpHIE BRIOpACHBAIOTCA
KJIETKOH B BHAE CEKpeTos. KpoMe Toro, My3sphkH HCHOONE3YHOTCS KICTKOI
B KAUECTBE TUIOCOM,

Jluzocomvi (2p. ausuo — pacmeopsame, coma - meno) — 3T0 HEGOND-
IIHE MY3BIPLKHY JHAMETPOM Mopaaka | MKM, orpaHH4YEHHbIE MeMOpaHoit 1
colepxalie KOMIUICKC ¢epMCHTOB, KOTOPLH 00CCNEUMBACT paciIeniie-
HHE JKHPOR, YTeBogoe H Oenkos. OHH yyacTBYIOT B NiepeBapHBAHHH Hac-
THII, MOMABIIHX B KNETKY B PE3YIbTATE IHIONHTO33, H B YOANEHHH OTMH-
PAIOIIMX OPraHoB (HATIDHMED, XBOCTA Y T(JIOBACTHKOB), KIETOK H
opranouioe. TIpH 1eNOAaHHM JNH30COMBL PACTBOPSKOT HEKOTOPBIE OPTi-
HOMAERL, He YOHRar mpu oM KieTky. OOpazopaHie NHIOCOM HIET B KOM-
mekce [onbmxn.

Mumoxondpuu (2p. Mumoc — HHUME U XOHODUOH — ZPUNYAQ) — BHYT-
PHIJIETOUHBIE OPTAHOHALL, 0O0I0YKa KOTOPLIX COCTOMT M3 OBYX MeMmOpaH.
Hapyxuasn memOpana — rnangas, BHYTPEHHSA o0pasyeT BbIPOCTSI, HA3BI-
BAgMBIE KpHCTaMH. BHYTpH MUTOXOHAPHM HAXOAWTCA MOIYKHAKHH Mar-
pukc, kotophlit conepxut PHK, JHK, Genku, nunuael, yriesonsl, dep-
meHTh, ATD v Apyrue BeUleCTBa; B MATPHKCE HMEITCA TaKkKe pHOOCOMEL
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Paamepnl Mutoxonapuii ot 0,2-0,4 1o 1-7 Mxm. KonuyectBo 3aBucHuT oT
BHJa KJIETKH, HAIIPUMEp, B KJIETKe NeuyeHd MoxeT ObiTh 1000-2500 Muto-
XOHApHH. MHUTOXOHAPUH MOTYT GBITH CIHUPAILHBIMH, OKPYTJILIMH, BLITS-
HYTBIMH, YAIIEBUAHBIMH U T. [I.; MOTYT TaKOK€ MEHATE (JOpMY.

QDyHKIMH MUTOXOHAPHH CBA3aHBI C TEM, UTO Ha BHYTpeHHeH MeMOpa-
HE HAXOJATCs AblxaTenbHbie GepMeHTsl H (epMenThl cuHTe3a AT®. bra-
rofiaps 3TOMy MHTOXOHAPHH 00€CIIEYHBAIOT KJIETOYHOE JIbIXaHHE U CHHTE3
ATO®.

MHTOXOHAPHUHN MOTYT CaMU CHHTE3HPOBATh GEJIKH, TaK KaK B HUX €CTh
cobcreennslie JIHK, PHK u pu6ocomsl. Pa3MHOXAIOTCS MUTOXOHIAPHH Jie-
JICHHEM HaJBOE.

ITo cBOEMY CTPOEHHIO MUTOXOHIPHH HAIOMHHAIOT KJIETKH MPOKAPHOT;
B CBSI3H C 3THUM IIPEANOJIAralT, YTO OHU NMPOU3OILIH OT BHYTPHKJIETOUHBIX
a3pOOHBIX CHMOHOHTOB. MHTOXOHIAPHHM HMEIOTCS B LIMTONJIAa3Me KIIETOK
OOJIBIIHHCTBA PACTEHHH H JKMBOTHBIX.

Xnoponnacmsl OTHOCATCH K IUIACTHAAM — OpPraHOMAAM, NMPHCYLIMM
TOJIBKO PACTHUTENBHBIM KJIETKaM. DTO 3€lI€Hble IUIACTHHKH AHAMETPOM 3-—
4 MKM, UMEIOIIIME OBATbHYIO (opMy. XJIOpPOIIACThI, Kak H MHTOXOHPHH,
HMEKT HapyXHYI0 W BHYTPEHHIOIO MeMOpaHbl. BHyTpeHHAst MemOpaHa
obpa3yeT BBIPOCTH — THJIAKOMBI, THIAKOUABI 00pa3ylT CTONKH — Ipa-
HBbI, KOTOpble 00BEAHHAIOTCS OPYr C IPYroM BHYTpeHHeH MeMOpaHoi. B
OJIHOM XJIOPOILIACTE MOXET ObITh HECKOJNBKO JECATKOB rpaH. B mem6pa-
Hax THJIAKOMIOB HAaXOAUTCA XJIOPOGHII, a B IPOMEXKYTKAX MEXAY TpaHa-
MH B MaTpHKce (cTpoMe) Xjoporuiacta Haxomarcs pubocombi, PHK u
JHK. PubocoMs! xioponiacToB, kak U pubocoMbl MUTOXOHAPHH, CHHTe-
3upytoT Oenku. OcHOBHAA (YHKLHA XJIOPOIIACTOB — OOECIEYCHUE TIPO-
necca (oTocHHTE3a: B MeMOpaHaxX TH/IAKOHIOB MAET CBeToBas ¢asa, a B
CTpOME XJIOPOILUIACTOB — TeMHOBas (aza ¢gorocuHTe3a. B Marpukce xio-
POIUIACTOB BHIHBI I'PaHylbl [EPBUYHOIO KpPaxMaja, TO €CThb KpaxMaa,
CHHTE3HPOBAHHOIO B Mporecce (HOTOCHHTE3a U3 IJI0KO3bl. X/0POILIACTEI,
KaK ¥ MHTOXOHIPHH, Pa3MHOXKAIOTCA AeneHHeM. TakuM obpasoMm, B MOp-
¢donoruueckoit U GyHKLHOHAIBHON OpraHM3alMM MHTOXOHIPHH U XJI0po-
IUIACTOB €cTh o0Lue YepThl. OCHOBHAs XapaKTEPHCTHKA, OObEAMHSAIOMAs
5TH OPTaHOH[BI, 3TO TO, YTO OHH MMEIOT COOCTBEHHYIO TEHETHUYECKYIO HH-
dhopMalLHI0 H CHHTE3HPYIOT COOCTBEHHBIE OEIIKH.

Knemounweiti yemp OTHOCHTCA K HEMEMOpPaHHBIM KOMIIOHEHTaM KIIET-
k4. B cocraB ero Bxonat MUKpoTpyOouku M ABe LeHTpHonH. LleHTpHonu
HAaXO[ATCA B CepelHHe LICHTpa OpraHU3alid MHKpoTpybouek. LleHTpHonu
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o6Hapy»KeHbl HE BO BCEX KJIETKAaX, HMEIOLIUX KJIETOYHBIH LEHTP (Halpu-
Mep, HX HET Yy NOKPBITOCEMEHHBIX pacTeHui). Kaxnas HeHTpHoIb — 3TO
LUIMHIP pa3MepOM OKOJIO 1 MKM, IO OKPYKHOCTH KOTOPOTO Pacnoioxke-
HBl AEBATh TPHMIUIETOB MUKPOTpyOoueK. LIEHTpHOIH pacroaraloTcs mox
HPSIMBIM YTJIOM JAPYT K Apyry. KineToyHbIH LIEHTp MrpaeT BaXkHYHO pOjb B
OpraHM3alii LUTOCKENETa, TaK KaK LHTONIa3MaTHYecKHe MUKpOTPy6ou-
KH PacXOAATCs BO BCe CTOPOHBI U3 3ToH obnactH. Ilepen neneHueM LieH-
TPHOJIH PAcXOIATCS K IPOTHBOIMOIOKHBIM TI0JIIOCAaM KJIETKH, H BO3JIE KaX-
JOM M3 HHX BO3HMUKaeT JouepHAs ueHTpuonb. OT UeHTpHonEH
HPOTATUBAIOTCA MHUKPOTPYOOUYKH, KOTOpble 0Opa3syloT MHTOTHYECKOE Be-
pereHo neneHHs. YacTh HUTEH BepeTeHa NPHKPEILIAETCA K XpPOMOCOMaM.
dopmupoBaHUe HUTEH BepeTeHa POUCXOAHMT B Iipodase.

Pubocombr — 310 CyOMHUKPOCKOIIMYECKHE OPTaHOMABI IHaMeTPOM 15~
35 HM, KOTOpBIE OBUIH OTKPBITHI BO BCEX KIETKaX C MOMOLIBIO 3JICKTPOH-
HOTO MHUKpOCKomna. B Kamoi kieTke MOXeET ObITh HECKONBKO ThICAY PH-
6ocom. Pubocombl MOryT OBITH AAEPHOTO, MHTOXOHIPHAIBHOTO H ILIa-
CTUAHOTO NpoUcxoxaeHUs. bonbiuas yacTe 0Opa3yercs B sApBIIIKE AApa B
BUE cyOBeauHuI (0ONBIIOH U MalOi) U 3aTeM NEePEXOIUT B LIUTOIIIA3MY.
Memb6pan Het. B coctaB pubocom Bxoaar pPHK u 6enxu. Ha pubocomax
uzer cuure3 6enkoB. bonbiias yacTh 6ENKOB CHHTE3HPYETCS Ha IIEPOXO-
Batod JIIC; yacTu4HO CHHTE3 GeNIKOB HIAET Ha pubOCcOMax, HAXOAALMXCS
B IIUTOILIa3Me B CBOOOJHOM COCTOSHUHU. [ pynmbl H3 HECKOJIBKHX JECATKOB
prboCcOM 06pa3yIoT NOTHCOMBI.

K xieTo4HBIM OpraHouzaM JABHXKEHHS OTHOCAT PECHUYKU H HC2y-
muKu — BBIPOCTBHI MeMOpaHsbl aAuameTpoM okoio 0,25 MkM, conepikamiue B
cepenuHe MUKpOTPYyOoukH. Takue opraHOMIBI HMEIOTCA Y MHOTHX KJIETOK
(y npocTeimux, OQHOKJIETOUHBIX BOAOPOCHEH, 300CHOp, CIIEPMATO30UAO0B,
B KJIETKaX TKAaHEH MHOTOKIETOYHBIX YKUBOTHbBIX, HAlPUMED, B JIbIXaTeIb-
HOM 3ITUTENHH ).

(DYHKLHMA 3THX OPTaHOMIOB 3aK/IIOYAcTCA WIH B 00ECTIEYEHHH ABHXKE-
HHs (HampuMep, Yy NMPOCTEHIINX), WIH B MPOABHXCHHUH JKHIAKOCTH BAOMb
NIOBEPXHOCTH KJIETOK (HanpHUMep, B ABIXAaTENbHOM 3MUTENIHH VI MPOJIBH-
MKEHHSA CIIU3H).

Knetku MoryT nepeiBUraThbcs TakKe C INOMOLIBI 00pa3oBaHMSA JIOK-
HOHOXEK (IICEeBAONOAMH; HanpuMep, aMeObl U JEUKOLUTEI), HO TICEBAOIO-
MM — BPEMEHHbIE 00Pa30BaHUs, KOTOPBIE HE OTHOCAT K OpraHOH{aM JIBU-
AKEHHUA.
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Knemounpie ermoNeruf — 3TO HENOCTOAHHEIE CTPYKTYPHl KISTKH.
K HHM OTHOCATCA KAIUTH H 3¢pHa Ge/IKOB, YIIICBOLOR, XKHPOB, & TAKKE KPH-
CTANIMYECKHE BKIIOYUEHHA — OpPraHHYecKHe KPUCTANIBL, KOTOPHIE MOTYT
o0pasoBEIBATE B KIETKaX OefkM, BHPYCH, COJIH IIABENECBOH KHUCAOTHI
H T. 4., H HEOPraHHYeCKHe KPHCTA/IEl, 00pasOBAHHBIC COMAMM KAMBILHMA,
B oTnH4YHe OT OpPraHOMIOB 3TH BKIIOYEHHUA HE HMEIOT MeMOpaH HIH
IMEMEHTOB LIHTOCKENETA M TNEPHONMUECKH CHHTEIMPYIOTCS M pacxo-
OYIOTCS,

Kannu xupa HCTIONBIYIOTCA KAK 331IaCHOE BELIECTBO B CBA3ZH € €TI0 BbI-
COKOH JHEProeMKOCTLIY, 3¢pHA YINICBONOB B BHJIE KPaXMalla ¥ PACTEHHH H
B BHIE ITIHKOTEHA Y JKHBOTHBIX H I'PHOOB — KakK WCTOYHHK JHEPruH Ans
obpazoBaHus AT®; 3epHa fenKa — KaK HCTOYHHK CTPOHTENBHOIC Mare-
pHala, COAH Kalsuus ~— ik ofiecneyeHus npoliecca Bo30ykaeH:s, obme-
Ha BEUIECTR U T. 1.

Jananuda

BrifiepuTe 0AHH IpaBNALHEIH OTBET.

1. B wierkax pacreHuii, rpuboB H OakTepHil KIETOMHAA CTEHKa
COCTOMT
1) 10n6X0 M3 DENKOB 3) u3 OeaxoR H IHIHOOB
2) TONBKO M3 THIMIOB 4) M3 NOIHCAXAapHAOBR
2. I'nukokaniKe — 3TO HapyKHbIA CIOH KNETOK
1) KMBOTHBIX 3) BCeX 3YKapHOT
2) Bcex LpPOKApHOT 4) rpubos
3. JByMeMOpaHHOE CTPOSHHE HMEKT
1} MMTOXOHZPHM 3) pubocoMm
2) NH30COMBI 4) UEHTPHOIH
4, [MnacTHAB HMEIOTCH B KIETKAX
1) Bcex pacTenmit 3) Becex 3yKapHoT
2) TOABKO WHBOTHBIX 4) BO BeeX KNeTKax
5. XopomnacTe — 3TO OPraHOMIB KIETKH, B KOTOPBIX

1) npowcxozuT KNETOHHOE NBIXaHHE

2) ocymectemaeTea npouece GoTocHHTEIA

3) HAXOAATCH MMIMEHTEHl KPACHOTO K ¥ENTOTO [1BETa
4) nakanaWBaerCAd BTOPHYHEBIH Kpaxman
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10.

11.

12.

13.

B MHUTOXOHIPHAX IPOUCXOAUT

1) HaxoIIEHHE CHHTE3UPYEMbIX KJICTKOH BEIIECTB
2) KWIETOYHOE ABIXaHHE C 3allaCAHHEM IHEPIHHU

3) dopMHpoBaHHE TPETHYHOH CTPYKTYphI Oeika
4) TeMHoBad daza porocuHTe3a

[lepoxoBaToii 3HIOILIA3MAaTHUECKOH CEThIO HA3hIBACTCS TaKas CETh,
Ha CT€HKaX KOTOPOH HaXOAUTCA MHOTO

1) MuTOXOHApHIi 3) pubocom

2) nusocoM 4) neiiKoILIacCTOB

Ha meMOpanax arpaHyisipHOH 3HIOILIaA3MaTHYECKOH CETH IIPOHC-
XOMHUT CHHTE3

1) AT® 3) HYKJIEHHOBBIX KHCIOT

2) YTIEBOJOB 4) oOenxoB

OyHKIUA KOMIUTEKca IoJb Ky 3aKUII04aeTcs B

1) HakoOILIEHHH OEJIKOB I MOCIEAYIOIETO BHIBEACHUA
2) cuHTe3€ OCIKOB H MOCIEAYIONIEM HX BHIBEACHHUH

3) HakoIUIeHHH GENKOB JJIs MOCIEAYIOUETO paCUIETICHHA
4) cuHTe3e OENKOB U NOCIEIYIOUIEM HX PAaCIlEIIEHHH

HHHICBapHTeJILHLIe (bCpMCHTLI COACPKATCA B

1) pubocomax 3) MHUTOXOHApHAX

2) nu3ocoMax 4) neikorutacTax

JIM30cOMBI yUacTBYIOT B

1) TpaHCnopTe BeneCcTB, CHHTE3UPOBAHHBIX B KJIETKE

2) HaKOIUIEHUH, XUMHYECKOH MOTUPHKAINH H YTIAKOBKE CHHTE3U-
POBaHHBIX B KJIETKE BEIIECTB

3) cuHTese Oenkos

4) ynaneHHH OTXKMBIIMX OPraHOMJIOB KIETKH

KieroyHblif HEHTp yJacTBYeT B

1) cunrese AT®

2) XpaHEHHH F€HETHYECKOH HHPOPMaLHU

3) dopmupoBanuH BepeTeHa EIECHUS

4) cunrese pubocoM

OCHOBHEBIMH CTPYKTYpaMH KJIETOYHOI'O LIEHTPA ABJIAIOTCS

1) THmakouas! 3) uneHTpHOIH

2) rpaHsl 4) MeMOpaHHEIE ITy3BIPDEKH

413



14,

15.

16.

17,

18.

19.

414

Sopenuko yyacrsyer B

1) ameprernueckom obmene

2) cunTese pubocom

3) OpraHH3abMH JCACHHUR KICTKH

4) TpaHCnOPTE CHHTE3HPOBAHHBIX B KIETKE BELIECTH
XpOMOCOMEI COCTOAT H3

1) HHK 3y PHK

2) JHK u denxos 4y PHK u GenkoB
BrilepuTe TpH NPaBHILHEIX O0TBETA.
MeMOpaHHBIMH KIIETOMHBIMH OPIAHOMIAMH ABINKITCH
1) nu30COMBI

2} pHOOCOMEI

3} oHmonmasMaTHYeckas ceThb

4) UEHTPHONIH

5} romipicke [onbmuu

6} MHKpOTPYOOUYKH UHTOCKCICTA
JHOoMNa3MaTHYECKas ceTh

1) ABIAETCH HCTOYHHKOM KIIETOMHBIX JIH30C0M

2) yuacTByeT B CHHTE3e OPraHWYEeCKUX COEAMHEHHN

3} ofiecueynBaer TPaHCLOPT BEILECTR

4) nenuT KIETKY Ha OTAGNLHbIE OTCEKH

5) dopmupyeT pubocoMLL

6) obecrneynpaeT yAaneHHe OTMHPAIOLIHX OPTAHOHOB KIETKH
ITnazmaneMMa

I} smnscTcd BaphepoM MENAY NMTOMAAIMON KICTKH M BHCIIHCH
cpenoH

2) obecneuuBacT TPAHCIIOPT AMHHOKHCIIOT K MECTY CHHTE3a Oenka

3) oBecneynpaer HAOHPATENBHBIA TPAHCIOPT BEUIECTB B KACTKY

4) yuacTBYeT B MEKKJIETOUHBIX B3aUMOJeHCTBHAX

3) CAOYXKHT geno 3anacHsIX 11MTATENLHBIX BELIECTB

6) yJyacTByeT B HAKOIJIEHHH M XHMHYECKOH MOAMbHKALMH Be-
ILECTE, CHHTE3HPOBAHHELIX B KJISTKE

Pubocomu

1) okpyseHbl a80AHON MeMOpaHOH

2) HaxogATcH HA [OBEPXHOCTH LIEPOXOBATON JHAONIAZMATHYE-
cKoi ceTH



3) cocToAT U3 ABRYX cyOBEAMHUL -
4) OCYWECTRIAIOT BHYTPHKICTOMHOE NHIIEBAPEHHE
5) GOopMHPYIOT BEpETECHO ACISHUA

6) Y4aCTBYKOT B CHHTE3¢ Denka
20.  Apepuas obonouka
1) umeeT TOMUHHY Okono 30 HM

2) OTaendAeT AOpPO OT LHHTOIUIA3MbI
3) sABnACTCA HCIPOHMIIAEMOH JUIN MOJICKY! HYKIEHHOBBIX KHCITOT

4) cOCTOMT M3 ABYX Membpan
5) npoHH3aHa NOpaMH
6} He colepxHT Gocdonunuaos

21. YeraHoBHTE COOTBETCTEHE MEXKAY OPraHOHAOM KICTKM H QyHKUH-

eil, KOTOpPYI0 OH BLINONNHET,

dyHRuHH

OpraHoHabI KJIETKR

1) obecnewusact poct H OBHOBICHAE
KJACTOYHBIX MemMOpaH

2) y4YacTBYET B CHHTE3e GENKoB

3) ydacTBYeT B OpraHH3al[UK
UHTOCKENSTa

4) ABNAETCA HCTOYHHKOM KAETOUHEIX
MHIOCOM

5) y4acTBYET B XHMHUeECKO§t
MOJH(HKAINH BEIECTR,
CHHTE3UPOBAHHLIX B KIETKE

6) (DOpMHUPYET BEPSTEHO JACNcHHA

A)
b)

B)

annapat [onemxH
IHIOTIIAZMATHYECKH A
PETHKYNYM
KJIETOYHBIH LEHTD

Knoun k 3anaHuaM

Ne ponpoca 1123|435 6 7 R 9 10
B OTBET 4 [ 1|1 1] 2 2 3 ?'Z“L 11_2_ |
Neponpoca | 11112 | 13 (14 | 15| 1é 17 18 19 | 20
oTReT 4 [ 3 |3 |22 |835(234]1,3412,36(24,5

3aganwe 21
1 2 3 4 5 6
A b B A
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COIlepﬂCaHHe XHMHAYMECKHX JJICMEHTOB B KJIETKE,
Bona n Apyrue neopraHnH4YecKHe BeILECTBA, HX PoJib
B KH3HEACATEILHOCTH KAETKH. Oprannieckse BelecTra,
HX poib B Kaetke. Camoyasoenne JHK

K HeopraHH4YecKMM COeQHHEHHAM KIETKH OTHOCATCH BOJA W pai-
JHMYHBIE COMH.

B cpeanem B xnetke cogepsures okono 80% sodur: B Kietkax sMOpHo-
Ha BOMBI A0 95%, B KNETKAxX crapbix oprannaMos — 60%, To ecTk Konute-
CTBO BOJIbI 33BHCHT OT MHTCHCHBHOCTH 0OMEHA BEILECTB. KONH4eCTBO BOAEI
3ABHCHT TakoKe OT BHAA TKAHN: B HeilpoHax ee 85%, B xocTax — He Gonee
20%. Tlpu notepe opranuiMeM 20% BOHBI HAacTyHaeT cMepThb. Boja enpe-
AesseT TYprop (YNpyrocTh) TKaHeH, co3AaeT cpedy ANIA XHMHYECKHX peak-
UM, Y9aCTBYET B PEAKUMAX TH/IPOIH3A, B CBSTOBON daze PoTocHHTE3a, B
TEPMOPETYIALHH, ABIASTCA XOPOWIHM pacTBopHTeeM. [10 OTHOIGEHHIO &
BOJE Pa3NH4AIOT BELIECTBAa THAPOIDHABHEE (HOJIAPHLIE BEIECTBA) — XO-
POLIO PACTBOPHUMBIE B BOJE H rugpogoOHBle {HENONAPHLIE BEMISCTBA) —
IL1I0XO PACTBOPHMEIE B BOTIE.

Ponp conell B opraHMzMe 3awiloyaeTcd B o0EcieueHHH TpaHCMeM-
OpPAHHOI Pa3sHOCTH MOTSHIIHATOB {BCISACTBHE Pa3HALEI BO BHYTPH- H BHe-
KNETo4HOH KOHUEHTPAUHH HMOHOB KAITHA M HATPMA), COIAAHHH DyhepHbIX
CBOHMCTB (32 CYET HANMWUMA B HUTOIUIA3Me AaHUOHOB thochopHOH W yronb-
HOH KHCIOTHI), B CO3MIaHHH OCMOTHYECKOTO JaBNeHHA KIETKH H T. A. B co-
CTAB HEOPTAHHYECKHX BELIECTB KIETKH BXOOAT Mukpodiemermel (HX JONA
coctapmaer Menee 0,1%). K HUM OTHOCSTCA UHHK, MapraHeu v kobanbT,
KOTODbI€ BXOJIAT B COCTAB AKTHBHBIX LEHTPOB (JEPMEHTOR, Kene3o B Co-
cTaBe TeMOTROOWHA, MaTHHIL B cOCcTaBe XJaopouana; Hoa B COCTaBE rop-
MOHOQB LIMTOBHAHOI Kelle3bl H Ip.

K opraHMYeckdM BelIeCTBAM KIETKH OTHOCATCA OENKH, YTIEBOAEL,
}UPBI, HYKIEHHOBHIE KHCIIOTHE.

Beaxu —  3TO TeTEPONONHMEDBl, COCTOALLHE 13 20 Pa3NuYHBIX MOHO-
MEPOB — REPHPOAHEIX ATb()a-aMHHOKHCIOT. Bellkn — HeperyIapHEIE no-
JAUMEPHL,

Obluee CTpOEHME AMMHOKMCIIOTBL MOXET OBITH NPEJCTABJEHO ClIe-
aywinim obpazom: R—C(NH,)—COCH. AmunoxuciioTel B Henke craza-
Hel nenTHaHOH ceA3pio —N(H}»—C(=0). AMMHOKHCIIOTBE! Pa3fenAloT Ha
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3aMeHHMEIE, CHHTE3HPYIOIHECH B CAMOM OPraHH3Me, H HEIAMEHHMBIE, KO-
TOPBIC KMBOTHBII OpPraHH3IM momysaeT ¢ numed. Cpeau 6emxos pa3nuya-
0T IPOTEHHBl — COCTOAT TONBKC M3 aMHHOKHCIOT H MPOTEHALL — cogep-
#aT HeOENKOBYH) 4YacTh (HampuMep, TeMOITOOMH, KOTODBIH COCTOMT M3
Genka rnob6uHa B opdUpHHEA — TeMa).

B cTpoenHH Monexynsl Oenka paiiM4alT NEPBHYHYK CTPYKIYPY —
MOCIEAOBATENIBHOCTh AMHHOKHUCHIOTHRIX OCTaTKOB; BTOPHYHYHD — KAk
MPaBHIIO, FTC CIIHPAILHAA CTPYKTYpa (alb(a-ClHpais), KOTOpan YASpPkH-
BAETCA MHOMECTBOM BONOPOOHBIX CBA3CH, ROZHHKAOIINX MEXTY HAXOIA-
tpMuce 6musko Apyr ot apyra C=0 » NH-rpynnamu. Jpyroit Tvn sTo-
PHMHOHM CTPYKTyphl — Oera-Cnoi, WAM CKIaguaTelil cnod, — 3To B¢
HNAPALIETLHEIE NOIUNENTTHARLIE LENH, CBA3AHHBIE BOJOPOMHBIMH CBAZAMH,
NEePNEHAHKYNAPHEIMH LCTAM. TpeTHyHas cTpykTypa bemxosoll MONeKyn —
9TO TIPOCTPAHCTBEHHAR KOHQMIYPALMA, HAMOMWHAUQHIAY KOMIIAKTHYI)
rmobyny. OHa NOLASPKHBACTCA HOHHEIMH, BOROPOAHBIMH H OHCYIB(HI-
HEIMH (S=8) cBazaMA, 2 Take ruapodOOHEIMA B3auMoaeicTBAMU, Yet-
BEPTHHAN CTPYKTYpa 00pa3yeTca NPH B3aHMOOCHCTEHH HECKOIEKHX TNo-
Oyn (HampyuMep, Monexkyna TeMOrnoOHHA COCTOMT W3 YETHIPEX TAKHMX
cybreauuu). Yrpata OenxoBoH MOTEKYNOH CBOCH CTPYKTYPHl HA3LIBAST-
CA AgHATypauwueii; 0Ha MOXET OBITh BBI3BAHA TEMICpaTypoi, o0e3ROKHE]-
HHEM, ODiIydeHHeM | T. A. ECIv Npy neHaTypaiiu NepRHYHAs CTPYKTYpa
HE HapyllaeTcs, TO MpPH BOCCTAHORICHHMH HOPMANBHEIX YCIOBME IIOJHO-
CTBIO BOCCO3NAETCA CTPYKTYpa Oenxka.

DyHxknuy GENKOR B KJIETKE 04eHb pazHoobpazusl, OHH HIPAKT PoNb
KATANM3ATOPOR, TC €CTh YCKOPAKT XHMHUYECKHE pEeaKUMH B OpPraHHIMe
{thepMeHTH! YCKOPAIOT peaKlUX B JECATKH H COTHH THICSY pa3). benky Bel-
HOJIHAIOT TAKXKE CTPOHTENBHYIO PYHKNHIO (BXOJAT B COCTaB MeMOpaH H
OpPTraHOHJIOB KJICTKH, 4 TAKIKE B COCTAB BHCKRETOMHBIX CTPYKTYP, Halpu-
Mep, BOMOKHA KOUIATEHA B COSIUHHTENRHOH TKaHH). JBHKEHHE OpraHH3-
MOB O00CCHCUHBACTCA CHOSUMATLHEIMH OCTKAMHM (AKTHHOM H MHOIMHOM),
Befkn BRUTOMHAKT TaKKe TPAHCMOPTHYW GYHKUMIO {HAIIDHMEp, TeMOoTI0-
6un TpaHcropTHpyeT O;). Beku BXOZAT B COCTAB MMMYHHONH CHCTEMBI
OPraHH3Ma (AHTHIENa H AHTUreHbl), 00ECEUHBAIOT CBEPTRIBAHHE KPOBH
("anpuMep, Oenox ¢GubpuHOTEH WIA3MBI KPOBH), TO €CTEH BRIIONHSIOT 348-
IMHTHYK (yHKIM©o. OHH CIYxXaT OAHHM HI HCTOYHHMKOB DHEPIHH {IpH
pacnane | r 6enxa peiesserca 17,6 k/Dk aneprun). PasmuyaoT Take pe-
T'YISTOPHYI (DYHKUHIO GeNKOB, TAK KAK MAOTHE TODPMOHE! SBIAIOTCA Bell-

417



KaMu (HANPHMEP, TOPMOHBL THMO(H3IA, NOLKENYAOIHOM KeNe3pl U T. i1.).
Kpome Toro, B opraHH3Me HMEIOTCH €€ U PE3EPBHBIE DK, ABAAIOMME-
¢ HCTOUHHKOM HMTAHHUA ANA Pa3BUTHA FUTOAA.

Yaneso0er — 310 OpraHMyYeckue cOSMHCHHS, B COCTAR KOTOPBIX BXO-
IAT BOAOPOA, YIIEpoa M kHenopod, O0paiyioTea H3 BOAB H YTJIEKHCIIOTO
raia B pouecce GOTOCHHTE3A B XJIOpOIUIAcTax 3e/leHLIX pacTenuil (y Oak-
Tepuil B npouccee HaKTEPUATEHOTO GOTOCHHTESA M XCMOCHHTE3A),

PasnuuarorT MoHocaxapuasl (rnwkosa, ¢pykroza, ranakrosa, pubosa,
AeiokcHpubo3a), aMcaxapuanl (caxaposa, MaleTe3a), [0JIHCAXapHbl
(xpaxman, KISTYATKA, [JMKOISH, XHTHH).

YTNeBoIbl BEINONHAKRT CIEAYONME GyHKIMH: ABIAIOTCH HCTOYHHKOM
autepruy {mpu pacnane 1 r rnoxossl oceoboxnaerca 17,6 k/lx suepruu),
BBIMTOITHAIOT CTpoUTeNbHyle dynkuHio (Lemmono3Has obonouka B pacTH-
TCNBHEIX KICTKAX, XHTHH B CKENETE HACEKOMBIX M B KIETOYHOH CTEHKE
rpuboR), exomat B coctap JHK, PHK u AT® B BUIe Oc30KCHPHOO3L H
pr0o3bl. OOBIYHO B KWIETKE KHBOTHEIX OPIaHU3MOB CONEPIKUTCA okone 1%
YyTReBoJoB (B wietkax uevedu a0 5%), a B PACTUTENBHBIX KIETKaX A0
90%.

AKupel u Aunudsl OTHOCATCA K TPYTHIE HEMONAPHBIX OPTAHMYECKUX CO-
eAWHEHHH, TO eCTh ABNAKTCA ruapoGobHEIMU BellecTBAMH. KHpsl — 3T0
TPUrTHLUEPHAB! BRICHINX AKHPHBIX KHCHIOT, JTHIIHAR — Gonbuioi kaacc op-
FaHHYECKHX BelecTs ¢ ruapodofHEIMH cBolicTBaMu (Hampumep, xonecTe-
pHH). K nunupam otHocar docdoennunasl (8 HX MoneKyle OJHH WIH ABa
OCTATKA HKUPHBIX KUCNOT 3aMEUIEHB! [PYTITaMK, COAepKaLUMMH docdiop, a
WHOrMA TAKKE a30T) H CTEPONIAb (B OCHOBE HX CTPYKTYPHI JCKaT 4 yrne-
PORHBIX KOIBLA).

ITH cOEAMHEHHA BBUIONHAKT IHEPreTMMecKYK PyHKUNI (NpH pacna-
age 1 r xupa seipenserca 38,9 xlbk), cTpyKRTYpHYIO (ABAAIOTCS OCHOBOWH
Buonoruyeckx MemOpaH), 3alIMTHYIO (3alUKTa OT YAApOB, TEIIOPETYIIA-
LM, IHAPOM30IILIIHA),

ATD — 210 afeno3unTpudochaT, HYKNeoTH, OTHOCAINMEACA K IpyIne
HykAeHHOBbBIX KHCHOT. KoHuentpauna ATE B knetke mana (B cpeaueM
0,04%; B ckenetHex munuax 0,5%). Monexkyna ATQ COCTOHT H3 aleHH-
Ha, pu0o3k1 ¥ Tpex ocTaTkoB docdopHoil kuenotel. [Ipy runponuse ocrar-
Ka (hocthopHOH KHCNOTHI BBLAETACTCA IHEPIHUA:

AT® + HO = AA® + H3POy + 40 k[ x/mons.
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CBa3p Mew Iy ocTaTKaMH (ocdiopHOH KHCIOTH ABIASTCA MAKPOIPTH-
Yeckoi, NpH ee¢ pacllerUIeHHH BHAENAETCS NpUMEpPHO B 4 paza Doislie
IHEPTHH, YEM TIPH PAacIEIIEHHH NPYTHX CBA3eHL. Dueprute ATD wietka
HCMONLIYET B Nponcccax OHOCHHTESA, NPH ABKXCHUH, MPH NPOH3IBOACTBE
TEILTa, IPH NPOBEICHHU HEPBHBIX MMIYIBCOB, B potiecce $OTOCHHTE3A H
T. 1. AT® ABNAETCH YHHBEPCAILHBIM AKKYMYIATOPOM 3HEPrHH B JKHBBIX
OpraHu3Max.

HHK (zerokcnpnbonylIIEMHOBAA KHCIIOTA) — 3TO MOJIEKYNA, COCTOA-
A W3 ABYX CIHPANRHO 3aKPYYEHHBIX NOMHHYKIeOTHAMbx Hernci. JIHK
ofpasyeT NpaByw COMpaIh IWHPHHOH NpuMepHo 20 anrcTpeM, ANHHOH Ne-
CKOIBKO COTEH MHKPOH H MOIEKYIAPHOH Maccoi 107 nansToH. CrpyxTypa
AHK 6eina pacumdposania . ¥orcouom H ©. Kpukom B 1953 1. Mono-
mepoM JTHK sBasieTca ne3okcupuGOHYKIEOTHN, COCTOSIIHI H3 a30THCTOTO
ocHopammd (aneunua (A), uprosnsa (1I), Timuna (T) unu ryanuna (1)),
neHTo3s (ne3okcupubossl) W diocdaTta. HykIeoTHIB cOeQHHAIOTCA B LENE
32 CHCT OCTaTKOB (pocHOpHOH KHCIOTBI, PACIONMKEHHBIX MEKIY NEHTO-
3aMu; B NMCNHHYKIEOTHAE MoXeT ObiTh #0 30 TRIC. HyrieoTuuoe. Iocne-
JOBAaTE.IbHOCTh HYK/ICOTHAOB OIHOH IENH KOMIUIEMEHTapHa, TO €CTh CO-
OTBETCTBYET NOCNeAoBATENLHOCTH B Apyroi wend. Uenu yaepxkusarorcs
3a CUET BOﬂOpO}]HbIX cameii MEMHIY KOIMI'IJ'[EMEHTHPHBIMH A30THCTBEIMH OC-
HOBAaHHAMM: [10 [BE BOIOPONHBIE CBA3H Mexay A U T u no tpu Mexay [ 1
. B uurepaic nepen feleHHeM KNETKH NPOHCXOIHT PeNHKaUms (peay-
nkkanua) JHK: JHK packpyunpaeTca ¢ 00HOTO KOHLA, M HA KAyIOH Le-
N1 CHHTE3HpYETCA HOBAaf KOMIIEMEHTAPHAN LEMNh; IT0 (epMEHTATUBHEIH
npouecc, Hoyui ¢ ucmonesobanneM 3Heprud AT®. JIHK coaepxuTca B
OCHOBHOM B sApe; K BHeadepHeiM dopmaM JHK oTrOCATCS MHTOXOHADH-
aneHadg M ITACTHHASA.

PHK (pubOHYIIEHHOBAA KHCNOTA) — 3TO MOJIEKYNA, COCTOAINAS HY O1-
HOH LEIIH HYKREOTHOOB. PHGOH}!KJ’IﬁUT‘H,ﬂ COCTOHT H3 OJHOID H3 HETEIPEX
A30THCTBIX OCHOBaHHiE, HO BMecTo THMHHA (1) B PHK ypauun (V), a BMecTo
Ie3IOKCHPHG03bl — pubosza. B knctke umewtes pasueie suanl PHK: TPHK
(TpaHCIICpTHad — TPAHCNOPTHPYCT aMHHOKHCTOTEL K prbocomam), HPHK
(MHOOPMALMOHHAY — IIePelOCHT MuGOPMAlIMY) © TIOCAEMOBATEIBHOCTH
amuHokucnotr ¢ JHK na 6enox), pPHK (puGocoManbhas — BXOAWT B co-
cTae priocoM), MUToXoHpHansHaa PHK u ap.
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lMeper menenmem xnetkw npoucxoaut yasoenne JJHK ais toro,
4yTabbl 0becleMHTs HOPMadbHBIH Habop reHoB B oDenx oOpazyHOUIHMXCA
KIETKax.

¥Yasoenuwe JHK nomyunno HazeaHue pedvamuxayuu, [Ipu penynnnka-
LMK BOACPOIHBIE CBA3N MEXKIY KEOMIUIEMEHTAPHBIMH A30THCTHIMH OCHO-
BAHMAMH 3ACHUHOM-THMHHOM H T'YAHHHOM-IIHTO3HHOM pa3pbIBAalOTCA Clie-
uuansHeiM (hepmenToM. Huth, cocrapasiomue zpoiuyto cnupams JHK,
pacxoaATcsd, H K KOKAOMY HYKIeoTHAy o0eux lmTell NocneioBaTelbHO
NOACTPAHBAKOTCA KOMIUIEMEHTAPHBIE HyKineoTuiwl. [lofcTpaneaominecs
HYIJIEOTHABL CoeauAaioTca B ape HUTH JIHK, KaKmas U3 KOTOPHIX mpef-
CTABIACT KOMHIO pasolledunxed HUTed JHK. Taknm obpasoM, B pelyns-
TaTe peayIIHKAlLMH BOSHUKAKT JBE 0JAMHAKOBbIE OBoiHbIe cinpatn JHK,
COCTOSIIHE K3 HHTH <«MATEPHHCKON» MOJEKYIEl H BHOBL CHHTEIHPOBAH-
HoH HHTH. B npouecce yapoenua JTHK yuacteyer muoro depmentos, Kak
Ha noGoit CHHTE3 B KISTKE, HA PEAYIIMKALMIO 3ATPAYHBAETCS IHEPTHA
AT.

3ananun
BrifepHTe 01HH NPaBHALHLI OTBET.
1. MonomMepom Oenka gapraeTcs
1) amuHOKHCIOTa 3) nunoun
2) Monocaxapun 4} HyKNeoTHH
2. Yucno BHIOB NPHPOBHEIX AMHHOKHCIOT, BXOMALIMX B COCTAB
Benkor, COCTABNACT
1 12 3) 61
2) 20 4) 64
3. [MenTHiiHAs CBA3b 3aMBIKAETCSA MEXKLY aTOMaMH
1) yrnepoaa H yriepoaa 3) ymaeposa u azoTa
2) yrnepoga # KHCIOPOIa 4) a30T4 M 430Ta

4. Bee ocobennocT cTpoeHus HeNnKa onpenensitTes
1) aMHHOKHCIOTHBIM COCTABOM MONEKYITBI Oelka
2) nocneROBaTeNLHOCTHIO AMHHOKHCIOT B OENKOBOHA Henu
3} KOIHYECTBOM AMMHOKHCNOTHBIX 3BCHBER B MOIEKyne Oenka
4) HH OAHHM W3 BRIIENEPEYHCIEHHBIX IPHIHAKOR
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10,

11,

12.

YeTBepTHIHYIO CTPYKTYPY HMEET
1} wmHCYNHH 3}) xonnarceH
2} remornobuH 4) MHO3HH

Vreps Genxosoit Moaeymoi CRoeH CTPYKTYPEL HA3BIBAETCA

1} a#ecrpyxuueit 3) nmeuatypauuei
2} aedopmaunei 4) pereHepauHei
PerynaropHyio QyHKUHIO BBITOTHAET

1} mencuu 3) BajonpeccHH
2} MHOrIOOHH 4) >31acTHH

JucaxapuaoM sBAAETCS

1} uesmonosa 3) xpaxman
2) caxapoia 4) dpyxroza

Hyxneotnasl B HUTH Monerynbl JTHK coefHHAIOTCA CBA3BIO

1} KOBATIEHTHOMH
2} BOOOpPOOHOH
3) menTuaHOH
4) ANCYNBPHAHEIMA MOCTHKAMH

B xaxzom sutke cnupanyu JHK HYKRIeOTHAOR COAEPKHUTCA 10
1} 2 napw
2} 10 map
3) 20 map
4) 50 nap

Monexkynsr JJHK

1) AOCTaBIAOT K prOOCOMaM AMHHOKHCIIOTH]

2) nepenaloT MH(GOPMANMIO O CTPOCHHH OENKa B LHTOIUIA3MY

3} coeaunaoTea ¢ GYHKUHOHANBHEIM UEHTPOM pHOOCOM

4} XpaHAT HACNEACTBEHHYW WH(POPMALIMIO O BCEX CBOHCTBAX
KNCTKH M ODIraHH3IMA B LeTIOM

KomnnemenrapHsle LEaphI HYKJIEOTHAOB YISPKHBAIOTCA
CHEAYIOIHMH CBAAMH

1} KOBANCHTHEIMH

2} BONOPOAHBIMH

3) nenTHAHBIMH

4) aHcyne(PHIABIMH MOCTHKaMH
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13.  Cpenu monexyn PHK HaumeHbIIHe pasMepsi HMeeT

1) tPHK
2) wPHK
3) pPHK
4) paamepsl Bcex piaor PHE npHMepHO OZHHAKOBEI

14.  Cpeau monexyn PHK Gonwie scere no konH4ecty

1} TPHK

2) WPHK

3) pPHK .

4} ncex pupos PHK npumepno noposay

15. ¥ sykapuor monekynel PHK, B orTiuume ot [IHK, obHapys
BAKITCH B

1) samgpe

2) MHTOXOHJPHAX
3) mnactumgax

4) uuTomiazMe

BriGepuTe TpH NPpaBUIBHLIX OTBETA,

16. Monocaxapuiamu SBIAKOTCH

1) puboia 4y caxaposa
2) neszokcupubosza 5} uemnmonosa
3) rmokoza 6) mansTo3a

17.  TlonHmepaMu I'NIKYKO3b ABIAKYTCS

1) XHTHH 4} KneTyaTKa
2} raMKoreH 5) kpaxman
3) mypeun 6) IOIMrNHKaH

18. JlunuAkl BRINGAHAIOT B KIETKe cAeaylomlHe GyHKIHH

1) TpaHcnopTHY®O 4) perynaTOpHYyW
2) 3alHTHYK 5) peuentophywr
3) sHcpreTHyCcCcKyIO 6) JBHTaTENBHYIO

19. KoMuneMeHTapHsIMH ABJAKTCA aphi

1) ageHnH — LUMTO3HH 4) ypauua — aaeHuH
2) UHMTORMH — TyaHHH 5) TyaHHH — ypaLHI
3} THUMHH — aICHHH 6) TUMHH — I'YAHHH
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20.

21.

PHK otauuaerca ot JHK cneayromum

1} BmecTe aezokcHpubosp B PHK sxoaut putosa

2) Bmecto koeaneHTHbIX HykineoTuasl PHK coenunens sooopon-
HBIMH CBA3AMH

BMecTo onHoro HykmeotHnsl PHK Hecyt no Tph ocratka doc-
(hOPHOI KHCIOTH

BMECTO ryannsa B PHK BXxoZHT UHTO3HH

pmecTo ABYX HuTeH B PHK umeeTcsa oaHa HHTR

BmecTe THMHHEA B PHK Bxomut ypauun

3)

4)
5)
6)

¥CTaHOBHTE COOTBETCTBHE MeXKAY OenkoM H QYHKUHEH, KOTOPYH

OH BLINIHAET.

Benok OyHruug
1) occenn A) KatanuTHYecKas GyHKIHA
2) TPHICHH B) crpouTenbHad pYHKIIHR
3) nHTepdepon B) zamuTHas GyHKIML
4) konmaren
5) dubpuHOreH
6) ITHmaa
Kawouu K 3a1aHnum

Ne gonpoca | 1 2 3,4, 5 6 8 9 19

OTBET 1 {2]13]|2]2 3 3 2 1 2
Neponpoca | 11 | 12 [ 13 [ 14 | 15 | 16 17 18 | 19 | 20
Coreer | 4 | 2 |1 [ 3] 4 |123]245]234]234]1,56

Jaganue 21
1 2 3 4 5 6
b A b B A

OfiMen BeliecTB H NpeBpalileltHe YHepruy — OCHOBA
KA3HETEATeNLHOCTH KIeTKHA. JHePreTHYeCKHI 00men
B KaeTke. Juadenne AT® B dHepreTu4eckoM ofMeHe

JroBad xHBan KAETKE, OCYIUECTBAAA MHOroo0pasHele IIPOLECCH CHH-
T€3a W Pacnaja BEIECTB, noao0Ha CIOMHEHINEMY XMMHUYECKOMY KOMOH-
Haty. 19 HOpMANBHOTO NPOTEKaHHs 3THX XHMHYECKUX MPOLEeccoB Heod-
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XOIMM NOCTOSHHBIN 0OMEH BELIECTB MEXIY KISTKOH M OKpYXKalolleH cpe-
JOH, a Taloke [OCTOSHHOE NpeBpalLlieHHe SHepruy B kierke. [lonyyaemsie
U3BHE OEJIKH, XHPEI, YIIICBObI, BUTAMHUHBI, MUKPOJIEMEHTHI PACXOAYIOT-
Csl KJIETKaMH Ha CHHTE3 HEOOXOAUMBIX UM COeJHHEHHH, IIOCTPOCHHE KJle-
TOYHBIX CTPYKTYp. OZHaKo I CHHTE3a BEIECTB HEOOXOIAHMMa JHEPrHA.
I'naBHBIH HCTOUHUK SHEPIHH U1 KUBBIX OpraHH3MoB — CouHIE.

M3 nocTynaiomux B KIETKy KOMIIOHEHTOB MHUILIH [0 JEHCTBHEM OHO-
JIOTHYECKMX KaTaJM3aTOPOB — (HePMEHTOB — CHHTE3HPYIOTCS HOBBIE MO-
JICKYNBl U1 3aMEHbI H3PAcXOMOBAHHBIX BELIECTB, /I IOCTPOCHHS Opra-
HOHAOB. Beck Habop peakuui 6HONOTHYECKOTO CHHTE3a BELIECTB B KIETKE
(OnocuHTe3a) MONYYHIT Ha3BaHHE aCCHMUIALHH, WIH MJIACTHYECKOTro 06-
MeHa.

OueBHIHO, YTO CHHTE3 KaKHMX-TH00 BELeCTB HEBO3MOXEH Oe3 3aTpar
3Heprui. OCOOEHHO MHTEHCHBHO DPCAaKUMH ACCHMMIILIMH IPOHCXOAAT B
pacTylilel, pasBHBaKOLICHCA KIeTKe. BaKHEHIINMH W3 TaKUX PEaKUHd sAB-
JsroTCs cuHTE3 Oenka M ¢dorocunTte3. Kak e wieTka momydyaer 3HEprHIO
JuIs peakuuil 6uocunTe3a? Hapsany ¢ npoueccaMu CHHTE3a HOBBIX BEILIECTB
B KJIETKaX MPOHCXOJHUT IOCTOSHHBIM pacnaj 3alaceHHBIX NIPH aCCHMMIIS-
MM CIIOKHBIX OpPraHH4ecKux BemlecTB. IIpu yuacTHH GpEepMEHTOB 3TH MO-
JIEKy/Bl pacnafalTcsa A0 Ooliee NPOCTBIX COEIHHEHHUIt; IIPH ITOM BBICBO-
6oxxmaercs SHeprus. Yamie BcCero 3Ta JHEPrHs 3anacacTcs B BHJE
aneHo3uHTpUbOChOopHO# Kucnorsel (AT®D). Hanee 3neprus ATD ucnons-
3yeTcs Ui PasIHYHEIX HYXKH KJICTKH, B TOM 4YHCIIE H JUlA peakuuit 6uo-
cuHTe3a. COBOKYNMHOCTh peaklMid pacrnajga BEIIeCTB KICTKH, COIPOBOX-
JAIOIUXCA BBIIEICHHEM 3HEPTHH, NOJYYWIa Ha3BaHHC AHCCHMHILALHMY,
WY JHepreTHYecKoro ooMeHa.

ACCHMWJIALIMA ¥ JUCCUMHUILLUSA — IMPOTHBOIIONIO)KHBIE NIPOLECCH: B
IIEpBOM Cllyuac BellecrtBa obpa3ylorcs, Bo BTOpOM — paspymarorca. Ho
OHM TECHO B3aHMMOCBA3aHBI U Jpyr 6e3 Apyra HeBO3MOXHEL. Benb eciu B
KiIeTke He OyIyT CHHTE3HpOBAThCA M 3allacaTbCs CIIOXKHBIE BEIECTBA, TO
HeyeMy OyIeT pacnajarhbcs, KOoraa noTpebyercs 3HEprus. A eciu Bemect-
Ba He OyIyT pacnanarhbCs, TO TIe B3ATh SHEPTHIO 1A CHHTe3a HeoOXoau-
MBIX BEILECTB?

TakuM 06pa3oM, aCCUMMIIALUA H JHCCUMHISILUA — 3TO J[B€ CTOPOHBI
€IUHOTO mporecca oOMeHa BELIECTB M 3HEPTHH, MOJYYMBIIETO Ha3BaHHE
MeTabosm3ma (2p. metabole — npespawenue).

DHepreTHYeCKHi 0OMEH B KJIETKE MOJPa3AeiAIoT Ha TpH 3Tana. [lep-
8blii 5man — TOATOTOBUTENbHBIA. BOo BpeMs Hero xpynHsble IIHILEBLIE MO-
JIMMEpHBIC MOJIEKYJIBI pacnafalTcsa Ha Oojnee MeskHe gparMeHTsl. [Tomm-
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caxaprasl pacIafgaroTcs Ha JH- U MOHOCAXapuIel, Ge1Kn — 110 aMHHOKHC-
JIOT, KHPH — 10 TAHLEPHHA M XKHPHBIX KMCAOT, B xoae 3THX npespatle-
HHIT JHEPTUH BBIIENETCA MAIO, OHA PACCEHBAETCH B Buie Ternd, 1 AT®
He oOpazyeTcs.

Bmopoii 3man — HenonHoe OeCKHCTIOPOHOE PACIICIUISHHE BEUIECTE,
Ha sToM 3Tate BemecTsa, ofpasoBaBIIMecs BO BpeMA IOATOTOBHTENRHOTO
ITANA, PA3NIATAKTCA NPH MOMOWH (epMeHTOoB B OTCYTCTBHE KHCIOPOIA.
PasBepeM 3TOT 3Tan Ha NpUMEpe TMHKONH3a — (HEPMEHTATURHOIO pacule-
MAEHAA FMIOKO36L. ['MHKOMH3 MPOHCXOANT B KHBOTHBIX KIETKAX H ¥ HEKO-
TOPHX MHKpoOpraHuiMos. CyMMAapHO 3TOT NPOLECC MOKHO NMPEACTABUTH
B BHAE CIEGAYIOIIETO YPABHEH A

CeH 206 + 2HAPO, + 2A0D — 2C,H 04 + 2ZATO + 2H,0.

Takum o0pa3oM, NpH CNHKOMM3E H3 OAHON MONCKYIH IMOKO3 ofpa-
3YVIOTCA IBE MOJEKYNBl TPEXYINEpOAHOH NHPOBHHOTPAAHOH KHCIOTEHI
(C3H403), xoTopas BO MHOIMX KIETKAX, HAPHMED B MBILICUHLX, [TPEBpa-
wReTes B Molounyie kucnory (C3HeOs), npudem BricBoGoaupinefica mpH
ITOM PHEPTHM AQCTATOYHO [A [IPEBpalleHHs AByX Mmonekyn AJID B ase
Monekyanl ATD. HecMoTps Ha KakyIlYyIOCH IIPOCTOTY, ITIHKONH3 — IPO-
LIECC MHOTOCTYIIEHYATBIA, HACUATHIBAOILMI OoNlee AecATH CTAOHH, KATANH-
aupyembix pasbisiMi depmentami. Tomsko 40% BeipenMBingiica IHeprun
3amacaetcq B Buae ATD, a ocranmsHeie 60% pacceBalOTCA B BHIE TEIUIA.

Y OONBIIHHCTBA PACTHTENEHBIX KIETOK H HEKOTOPHIX TPHGOB BTOPOH
3Tan IHEPreTHISCKOTe 0OMEHA NPEICTABICH CIIMPTOBLM GpOKeHHEM:

CeH 204 + 2ZH PO, + 2A0D — 2C,H50H + 2C0O, + 2AT® + 2H,0.

HcxonHble MpOAYKTH CTHPTOROTC OPOKEHHA TE Ke, YTO H Y TIHKOIN3A,
HO B pe3yibTaTe o0pasyeTcd 3THIOBBIH CIIHPT, YIEKHCTRIH a3, BoJa M IBE
Monekynbl ATQ. EcTh Takie MHKpOOPraHH3MEIL, KOTOPBIE PA3IATaloT IiIio-
KO3y A0 aleToHA, YKCYCHOH KHCNOTH M APYTHX BEWIECTB, HO B TH0OM CILy-
Yae «IHEPreTHUSCKas NpHOBLUTEY KIETKH COCTABISeT A¢ MOTeKysl ATd.

Tpemuii 3man IHepreTHYeckoro oOMeHa — MOJNHOE KHCIOPOAHOE pac-
INEIICHHUE, HIH KIETOUHoe Ieixanue. Ilpu 3ToM BelllecTBa, oOpasoBas-
IMeECH HA BTOPOM JTale, Pa3pyiiaTes A0 KOHeYHBIX mpoaykToB — CO; H
H,0. 3ToT 3Tan MMKHO NMPEACTABHTE B CIEAYIONMIEM BUIE!

CgH 20¢ + 60; + 36H;PO,; + 36ATIP — 6CO; + 42H,0 + 36ATS.

Takum 00pazoM, OKHCIEHHE ABYX MONEKYT TPEXYTNIEPOJHOH KHCAOTHI,
06pa3zoBaBIIMXCA IIPH GePMEHTATHBHOM pacllielUIeHHH rmokoasl go CO; u
H;O, NPHBOAKT K BBLEENCHHIO GONBILIOrO KOTHYECTRA IHEPIHH, ACCTATOY-
HOro A4 obpazopanua 36 monexkyn ATd. Knetounoe anrxanne nponcxo-
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IHT HA KpHCTaX MHTOXOHIpHH. KosddmnmnenT noneanoro aeiictaus 3toro
Nperecca BBILIE, 4eM ¥ DIHKOIN33, H COCTABIgeT MPUOTHIUTENLHO 55%. B
pe3ynbTaTe [IOJHOTG PACILENNSHHA OOHOH MONEKYNIH IIIOKO3B obpasyeT-
ca 38 monexy:1 AT®.

Jna nonydeHus IHEPIUH B KNETKAX KPOME FHOKOIB MOTYT GBITE HC-
IIOMIB30BAHbL M APYTHE BELIECTBA: MHOMAR, Genky. ONHaKe BEmyILas Pollb
B JHEPreTHUECKOM 0OMeHE ¥ BOUBILMHCTRA OPraHH3MOB IIPHHALIEKHT ca-
Xapam.

ITL1acTuuecknit o6meH. PoTocHHTE. XeMOCHHTES,

ABTOTpOdHEIE OPTraHHIMBL (2p. Qymyc — caM U mpoge — numa-
Hie) — 3ITO OPTAHH3IMEI, CHHTEIMPYIOIUNE OPraHuKy M3 HEOPTraHHUECKHX
BELWECTE 3a CYET PHEPIHH couHeynol paguauny (dorocuutes; doTotpo-
GBI} WIH 32 CHET IHEPrUM OKHCICHHA HEOPTAHHYECKHX COEIMHEHMH (Xe-
MOCHHTES; XemoTpoder). K asToTpodam oTHOCATCH BCE 3€NeHBIE PACTEHHS
¥ HCKOTOpPhiE 0aKTepHH (ITypHypHBIE U 3EJIEHBIE, COJepXallne bakrepHo-
xnopodun), k¥ xemMoTpodgaM — HUTPRGUUMPYIOWKE BaKTepuH, cepo- M
#ene300akTepsl H ap.

TeteporpogHbie OPranusMbl (2p. cemepoc — Opyeoti, mpodhe — nu-
mauue) — ITO OPraliimMbl, DHTAKMIHCCA FOTOBBIMH OpraHHUMCCKHMH CO-
cauHeHmAMu. K Hum oTHOCATER canpoTpodsl — OPraHu3Mbl, THTAIOMHECH
MEPTBOH OpranHkoH, M NapasnTel ~—— [HTAKUIHECHd XHBOH opraHuxoit. K
canpoTpodaM OTHOCHTCS OONBUIMHCTRO XHBOTHBIX, 4eI0BeK, OaKTepHH
THHEHHS W OpoeHus, Ipubbl. K napaiuTaM — HEKOTOpBIE NPOCTEHLIHE,
NApa3UTHUECKHE YEPBH, Kieuly, 60Ne3HeTBOPHEIE OAKTEPHH U T. A.

DoTOCHHTET — ITO NPOLECC CHHTE3a OPraHMUYECKHX BELIECTB W3 HE-
OpPTraHHYecKHX 33 CHET DHEPrHH cBeTa. DOTOCHHTE3 B PaCTHTENBHBIX KIET-
Kax uaeT B xnoporunactax. Ero cymmapHas dopmyna:

6C02 + 6H20 + HEPryd CBCTA = C6H|206 + 602

CeetoBas daza QOTOCHHTE3a HIOST TUILKO HA CBETY: KBAHT CBETA BELl-
OHBAET IEKTPOH H3 MONIEKYIBl XJIOpodHuIa, Nexael B Membpane THIA-
Kouaa; BeIOHTBIH leKTpoH MHbe Bo3BpallaeTcA odpaTHO, 1HOO Nonajaet
Ha UeNb CKUCIAKINNX IpyT Apyra depmenToB. Lens depMenToR nepegaet
ANEKTPOH HA BHELIHIOW CTOPOHY MeMOpaHbl THAAKOMAL K MEPEHOCUHKY
MEKTPOHOB. MeMGpaHa 3apakaeTca OTPHUATENBLHO ¢ HAPYKHOH CTOPOHBI.
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TMonoxuTensHO 3apwKeHHas MOTeKYIa xaopodunia, nexanias B eH-
pe MemOpanepl, OKHCIAET (QEPMEHTRI, CONEPKALIHE HOHBl MAapraHua, Je-
WALIME HA BHYTPEHHEH CTOpPOHE MemOpanbl. 31 QepMeHTH YJacTBYIOT B
peakmmix HOTOIHIA BOIBI, B Pe3yNbTaTe KOTOPHIX obpasyercs H'; uporo-
HEBl BOJIOPOAA BHIODACKIBAIOTCA HAa BHYTPEHHIONO NOBEPXHOCTE MEMOpPAHEL
THIIAKOMIA, M HA TOH NOBEPAHOCTH MOABMAETCA MMONOKHTENEHBIH 3apsn.
Korjga pa3HocTe MoTeHUIMaNoOB Ha MemOpaHe THIAKOHAA JOCTHIAST
200 mMB, uepes kanan AT®-cHHTETA3H] HAYHHAKOT NPOCKAKHBATE IPOTOHBL
Cnuresupyetca AT,

B TemMHoBYI0 dazy i3 CO; H ATOMApPHOTO BOOOPODA, CEA3AHHOTO C Te-
PEHOCYMKAMH, CUHTE3UpPYETCa rNoKo3a 3a cvet dneprud ATO. CO; cra-
3BIBAETCA ¢ MOMOLIBI epmenta ¢ pubynesonndocdaTtom, KoTophii rpe-
BpaLllaeTca NoCie JTOTo B TPEXYTJIEPOAHBIH caxap.

CHHTE? MIIOKO3L HACT B CTPOME XJIOPONIACTOR HA HEPMEHTHRIX CHC-
Temax. CyMMapHas peakLus TEMHOBO# CTAIHN:

6C02 +24H = C6H|206+ 6H20

QOTOCHHTE3 04EHb TPOOYKTHBEH, HO XJIOPOTUIACTR! JIHCTA 3aXBATHIBA-
0T [J1A Y4aCTHA B 3TOM npouecce Beero | kBanT ceeta Wi 10 Tuic. Tem ne
MEHEEe 3TOro ACCTATOYHO A TOre, YTo0BI 3€/MEHOE pacTeHHE MOTIO CHH-
Te3HpoBaTh | T [TI0KO3BL B 4AC ¢ MOBEPXHOCTH JHCTHEB ILIOIAEID 1 M.

XemocHuTe:, MHorue Buanl GakTepuil, ¢rmocoOHRE CHHTEIUPOBATH
HeoOXOQUMEIE MM OpTaHHYeCKHe COEHHEHHS U3 HEOPTaHHUECKHX 3a CHET
IHEPTHH XHMHYECKHX PeaklMi OKHCIICHHA, TPOHCKOAALINX B KJIETKE, OT-
HocATcA K xemotpodam. 3axsaTbiBaeMble OAKTEPHEN BEILECTBA OKHCIAOT-
cx, a eOpasyIoAACA IHEPTHA MCTIOIB3YETCA JNA CHHTE3d CIOAHBIX Opra-
Huueckux Monekyn W3 CO; n H;O. 310T npouecc HOCHT HalRaHUe
X€MOCHHTE3A.

Baxselinyio TIpynny XeMOCHHTE3MPYIOIUMX OPraHH3MOB [IPEICTAaB-
asoT coboit HuTpHisMpyomMe Gaktepun. Meemenys ux, C.H. Buno-
rpaackuit B 1887 r. OTKpLLT Npollece XeMOCHHTE3A.

It GakTepuH, 00HTad B NoYBe, OKHCASIOT aMMMak, o0pasyrowHxitcn
(PH THHEHHH OPTAHHYECKHX OCTATKOB, A0 A30THCTOH KHCIOTHL

2NH, = 30, = 2ZHNGO, + 2H,0 + 635 wJIx.

3aTem OGakTepiH APYTHX BMAOB 3TOH IPYNIBl OKHCIAKT a30THCTYIO
KHMCIOTY 10 a30THOMH:

2ZHNO; + O; =2ZHNO; + 151,1 x]JIx.
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BiaumoaeHcTBYS C MHHEPATEHBIMH BELECCTBAMHE TOMBBI, A30THCTAA H
430THAA KHCIOTH 00PasyloT COJH, KOTOPbIE ABIIOTCA BAXKHEHIIAMY KOM-
TIOHEHTAMH MHHEPANBHOTO THTAHHA BLICUIMX PACTEHHHA.

Ion pefcTBHEM OPYTHX BMAOB O4KTEPHH B 1I0MBE IPOHUCXOUAT 00pa-
30BanHe ¢ocdatop, TakKe HCMONB3YEMbIX BEICIIHMU PACTEHHAMM.

Janasua

BiriGepuTe 0lHH NPaBRIbLHBIN OTBET.
1. I'nuxoIH30M Ha3kIBaeTCH
1) ana’pobHoe pacwiennenue rNIOKo3s6!
2) NOIHMEpPHIAUMR TNHKO3LL ¢ COPAIOBAHHEM TNMHKOICHA
3) pasnoxeHHe rIMKOreHa ¢ obpa3oBaHHEM IIIOKO3bI
4) pacllenneHHe NONHCAXAPHIOR IO MOHOCAXAPUAOE

2 Hpouece rmukomi3a uoer
1} BoO Bcex KIeTKax
2} B KNeTKax KHBOTHBIX H HEKOTOPHX Gaxrepui
3) TOnBKO B KNETKAX PACTEHUH
4) TONLKQ B KICTKAX HHBOTHEIX

3. [mukomus nporekaer

1} Ha MemOpaHax PHOOINIA3MATHYECKOH CETH
2) Ha MHTOXOHAPHANBHEIX MeMOpaHax
3} B uUMTOIIA3IME
4) B anpe
4, Tlpy rnvkonnse 0MHA MOJIEKYTIA TIHOKO3EI PACILENUIAETCS IO
1} ABYX monekyn NHUPOBHHOTPAAHOH KUCHOTHI ¢ 0OPAIOBAHMEM
asyx monexya ATd '
2} RByX MONEKYN MOJOYHOH KHCIOTHI ¢ obpasoBaHueM oZHOH Mo-
nekynant ATE®
3) nBYX MOJEKYS MONOYHOH KHCIOTHI ¢ obpajopanueM 36 Mone-
xyn AT
4) VYTNCKUCIOTO rasa ¥ Boasl ¢ obpazopanueM 38 monexyn ATQ
5. Knerounoe ALxaHHe npoTeKaeT
1) B uHTOINA3ME
2) Ha BHewHel MeMOpaHe MHTOXOHAPHI
3) Ha KpHCTAX MHTOXOHAPHH
4) Bpubocomax
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10.

11.

12.

13.

B mpouecce mOMHOro pacieIUIeHUss OZHOH MOJEKYIBI TIIHOKO3BI
CHHTE3UpYeTCs

1) 2 monexynst AT 3) 32 monekynst AT®

2) 28 monexyn AT® 4) 38 monekyn AT®
KucnoponHoe pacuierieHue B SHEPreTH4eCKOM OOMEHe 110
CPaBHEHHUIO C GECKHCIOPOIHEIM

1) Tak xe 3¢ hexTHBHO

2) npumepHo B 2 pa3a 3 peKTHBHEE

3) mnpumepHO B 5 pa3 addexTuBHee

4) nouru B 20 pa3 addekTHBHEE

Ilpu pacwenneHuu yrieBomoB HauOonbliee xomuuectBo AT
CHHTE3UpYeTCs B IIpouecce

1) pacnaga qucaxapHmoB Ha MOHOCAXapHAIbI

2) raMKoM3a

3) uuxna Kpebca

4) oxucnuTenbHOro GochopuinpoBanus

Cunre3 ATO B KiIeTKe MOXET IPOUCXOUTh B OTCYTCTBHE

1) AI®

2) H;PO,

3) O

4) HeoOXoaMMBI Bce NepeHHCIeHHbIE BEIleCTBa
DochopuanpoBaHHe — 3TO NpoLece

1) TpaHCHOpTa 3NEKTPOHOB HA KUCIIOPO/ C MOMOIIBIO HEPEHOCYHKA
2) obpasoBanusa AT® uz AP

3) npespamenus AT B AJ[D

4) BbLOeneHus docdaros

B cBetoBoii (aze hoTocuHTE3a HAET MpoLecc

1) dotodochopunposanus

2) BBIAENEHUS KUCIIOPOAA U3 YTIIEKHCIIOTO ra3a

3) TIJIMKOreHoNH3a

4) W30MEpH3ALUH ITHOKO3bI

B TemHOBO# dase GpoTOCHHTE3a HIET IpoLecc

1) 3amacanus sHeprau ATO 3) BBbLIENEHHA KHCIIOpPOAa

2) cHHTE3a YIIIEBOJIOB 4) Boccranosnenus HAJI®"
DOoTONHU3 — 3TO MPOLIECC

1) ¢epMeHTaTHBHOTO PaCIUEILICHHS IIIFOKO3BI

2) ¢epMEeHTaTHBHOTO CHHTE3a TITFOKO3bI
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14.

15.

16.

17.

18.

430

3)

4

PACLUCILIEHHA MOJIEKYT BOIbl B XIOPOMIAcTaX N0/ BO3AeHCTBU-
€M CBETa

CHHTE3d CIMKHEIX OpPraHMYECKUX BEILECTB M3 NPOCTRIX HEOPra-
HHYECKHX C HCTIONL30BAHUEM DIIEpPTHHU CBETA

DHeprua  COAHEYHOTC CBETA HOpH  (OTOCHHTE3E HCHIOb3IYETCH
PACTHTENEHON KNETKOH HENOCPEACTBEHHO 113

1)
2)
3)
4)

BO30YKIEHNA 2NEKTPOHA XIopodHiINa
BoccTaHoRneHns HA D™

CHHTE3A TIKKO36I

aKTHBALMH (epMmenTos uHKIa Kanbenna

Peaknuu TeMHOB0# daiel GOTOCHHTEA NPOTEKAIOT

1)
2)
3)
4)

HA CBETY Ha BHYTpeHHeH MeMOpaHe X/I0poIUiacToB
HA CBETY WIH B TEMHOTE B MATPHKCE XJIOPOIUIACTOR
B TEMHOTE HZ KPHUCTaX MHTOXOHIDHI

HA CBETY B MATPHKCE MHTOXOHIPHH

BrifepuTe TPH NPABHILHBIX OTBETA.

K pPCaKiHAM IHCPIETHUCCKOIO obMeHa OTHOCAT pPeaKuHH

1)
2)
3)
4)
5)
6)

CIIHKOMIK3a

UHMKTA TPHKAPOOHOBBIX KHCIOT
uukna KanesrHa

CHHTe3a Oenka

peaynnukauuun JHK
doTodochopiinpoBanua

B temHoBYI0 pady GoTOCUHTESA LE NPOHCXOAHT

D
2)
3)
4)
5)
6)

hOTONH3A BOIEI

cuntesa ATE

GepMEHTATHBHOTO CBA3LIBAHUS YTJIEKHCIIOTO Ia3a
okncnenua HAJJD+H

BoccTanosacuus HAJI®

obpazoBanna pubyI03oMoHopochaTa

Cunres AT® B KNETKE NPOHCXOIHT B NPOLUECCE

1)
2)
3)
4)

FIHKOAN3a
cBeTOBOH thaiel hoTOCHHTE3a
TeMHOBelH dhazel HOTOCHHTE3A
OKHCIHTeNEHOTe ocdopHIHpOBaRHA



5) doTonuza Booel
6) penymmkagun JHK
19,  @otonnz BOOL! 1PH HOTOCHHTEIC
1} NpoHCXCOMT B MepUOA ¢BeTOROH thaskl
2) NPOTEKaET B MATPHKCE XJIOPONIACTOB
3) NPOMCXOANT HA KPHCTAX MHTOXOHIPHIA
4) CONPOBOMIACTCA BOCCTAHOBICHHEM X10pothunia
5) COMpOBMKIACTCA CHHTEIOM OPTaHHYCCKHX BEIIECTE
6) ©oOYCNOBITHBAET BRLIEAEHHE KHCIOpOAa B aTMochepy

20.  Pesyasraramu ceeToBOH (paibl GOTOCHHTEIA ABMATCA
1) cHHTE3 YIIICBOI0B
2} cBA3LIBAHHME YTICKHCNOTO Fasa
3) oOpasoBaHNe MOJEKYIAPHOIO KHCIOPOIa
4) moccrauosnenne HAJD™
5} cuuted ATO
6) o00pa3oBaHUE NKPOBHUOIPAJHOH KHCIOTEI

21. YCcTaHOBHTE COOTEEYCTEME MWy OAKTepUAMH M HX Podbio B 00-
MéeHE BEeleCTB.

BakTepun ! Poiib B 00MeHE BelleCTB
1}  HUTpHHLHPYIOLNE DAKTEPHH A) totoarTOTpOdH
2} cepoGaKkTepHH B) xemoaBTOTpO(HI
3) xenezo0aKTePUH B) rerepotpodt

4} umanobaxTepuu
5) OonezHeTBOpHBIE GAKTEPHH
6) EBodOpOIHElE DaKTEpHU

KnwouH K 3a/1aHHAM

Ne BODpOCa 1123 |45 6 7 8 9 10
OTBET 1 213 i 3 4 4 4 3 2
Neponpoca | 11 (1213 | 14 [ 15| 16 17 18 19 | 20
0TBET 1] 23|12 (1,26[(125|1.24]14,6(34,5
Zananue 21
1 2 3 4 5 6
b B B A B b
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BuocunTes Genxa

BuochHTEs 6e1K0B NPOHCXOAMT BO BCEX XKHBBIX KJIETKAX, KPOME Be3h-
ANEPHEX (IPHTPOLMTEL Yenoseka). B kaxaol wieTke CHHTE3HpYeTCH He-
CKOMBKO ThICAY pasHOBRMUHOCTEH OenkoB. CnocobOHOCTE K CHHTE3Y CTPOTO
ONPCACICHHBIX DENTKOB 3aKpernicHa HacleACTBeHHO.

CaoiicTBa Nodore GeNKa 3aRHCAT OT €ro ONCPBRUMHON CTPYETYpPHI, TO
ECTh OT LIOCHENOBATENEHOCTH AMMHOKHCIOT B ero monexkyne. Hadopma-
LM O NepBHYHON CTPYKTYpe OeKOB onpenensgeTca NOcIeA0BaTEARHOCTRIO
HykneotHiob B JTHK, B koTopoii cogepkuTed HHQOpMaLus ¢ Nocnesosa-
TEMLHOCTH AMHHOKHCIIOT OAHOTO Benka. Y BCCX OpTaHHIMOB Ha 3emie re-
HeTHYecKad HEGOpMallMA 3anHcaHa TOMBKO B OOHONH H3 JABYX HUTEH CMH-
panu JHK. 3Ty HHTE HazhIBalOT KOTOreHHO#H, WIH HHpOpMATHRHOI.

I'en — eauHuna HaciencTBeHHOCTH, yyacTok moackynsl JJHK, koto-
PLIH COTEePKHT HHPOPMALHID O MEPBUYHON cTPYKTYpE Oenka,

Kaxno# aMHHokscnoTe monekyns! 6enka B Monekyne JIHK cootrer-
CTBYET KOMOHHAIMA H3 TpeX NOCIENOBATENBHO PACTIONOKEHHBIX HYKIISO-
tooB JJHK — tak nazpiBaemulii Tpumtet. Tputetst B Monekyie HPHK,
KOAHPYIOIINE ONPSASTEHHBIE AMHHOKHCAOTHI, HA3hIBAIOTCA KOJOHAMH.

B cocras AHK Bxonar 4 BHaa HyKISOTHIOB, KOTOPBIMH TSOPETHHECKH
MOKHO 3aKOIHpoBaTh 43 = 64 aMHHOKHCIOTHL Tak kak Genku oOpasoBaHbl
BCETr0 JBANIATHIC AMHHOKHCIIOTAMH, TO MHOTHE M3 AMMHOKHCAOT KOIHPYIOT-
CA HECKOIBKHMH TPUIIIETAMH, H3 64 BOIMOKHBIX KOMOBBIX TPHILIETOR TEHE-
THHECKOTO KOJA 6] KOOHpYeT aMHHORMCIOTEL Tpu kojiona YAA, YTA, VAT
He KOIHPYHOT aMHHOKHCIOTE, @ MPEKPAIAIOT CHHTES, ONPEIE/IAN OKOHYaHAE
Monekynu Oenka. Mx HazblBawT TepMHHaTopam {cTon-KofoHamu). OmmH
TPHIVIET, COOTBETCTRYIOLMA AMHHOKHUCIIOTE METHOHHHY, — MHMIIHATOp, OH
0b03HAYACT MECTO HAYANA CHHTC3a MOICKYR Genka.

CBoficTBa reHETHYECKOTO KOJa!

TpHIUIETHOCTE — KaXKdad aMHHOKHCIIOTA MOIEKy/bl OelKka KogHpyeT-
CA TpeMs NOCISIOBATENLHO PaclOIOKEHHEIMH HykineoTHaamn JHK —
TPHIIETOM.

OAHO3HAUHOCTE — TPHIVIET COOTBETCTBYET TONBKO OJHOH aMHHOKHC-
noTe.
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BEIpOXACHHOCTE — HEKOTOpPHIE AMHHOKMCIOTH KONHPYHOTCA He-
CKOJBEKHMH TPHIVIETAMH (10 WecTH).

YHUBEPCANEHOLTE — TEHETHUCCKHH KOJ €AWH ANA BCEX MKHBBIX CY-
WECTB Ha 3eMIIE.

HenepekpeipaeMOCTE - - OAHH HYKNEOTH[ He MOXKET OBITE B COCTaBe
JABYX TPHILIETOB.

IpepriBHCTOCTE — MEKAY IeHAMH PACIIONOMEHB] «3HAKH [PENHHA-
HUA», WIH TEPMHHATOPbL, — TPHILIETH, 0003HAYAIOIME OKOHUAHNE CHH-
TE3a MONEKYNL! Genka.

Cunre3 Oenka HaumHaeTcd ¢ mpanckpuniiti, TPAHCKPHITUHER HA3bl-
BaercA nepeHoc uHdopmanun o cTpoeHHM Oelka M3 IOCIEAOBaTENb-
HOCTH HyKneoTHAaoB reHa JIHK B mocnenosaTeNeHOCTE HYKACOTHIOB
HPHK (r. e. cunTes WPHK no matpune oanoit n3 uenct JIHK). [ponece
HOET N0 NPHHUEMIY KOMIEMEHTAPHOCTH ¢ MoMollsio  diepMeHTa
PHK-nonnmepass 4 HaunHaeTcd ¢ onpedenenHore yyactka JHK. Cuare-
supoeaHHad HPHK nocrynaer s uMtomnasmy Ha puOocoMbl, rae H
Hier cuntes Oenkoboil Monekyns. CoOpaHHEIE B [OMMCOMb PHOOCOMEI
asurarotcs no HPHK, apmxeHWe OPOMCXOAMT MOCNC/IOBATENRHO, 110 TPH-
IUIETaM,

ITeperoc undopmanuy 13 nocnegopaTenbHOCTH HykieoTuaos HPHK &
MOC/EIOBATENEHOCTE AMMHOKHCIIOT Genka Bo BpeMs ero CHHTesa Ha pubo-
coMax HasbiBaerc mpancwiyuen, K puGocomam noaxomat TPHK, coenu-
HEHHEIE ¢ amMHHOKHcnoTaMu. B mecte konrakta pubocomel ¢ uPHK pabo-
Taer GEepMeHT, cOOHpaKOILMiA BeioK U3 AMHHOKHCIIOT, JOCIABMMEMEIX K
pubocomam TPHK. 11pu 3ToM npoucxoaut cpasHense kogoua uPHK c an-
THKOAOHOM TPHK: ecnp oHm KoMINneMeHTapHsl, ¢epMEeHT (CHHTETa3a)
«CINMBAET» AMHHOKHCIOTH, 2 puGOCOMA NpOABHIaeTCA BAeped Ha OIMH
KOJIOH.

TakuM ofpaszoM, TPAHCAALMA — 3TO [EPEBO] NOCNENOBATENLHOCTH
Hykneotuace monekynsl HPHK B nocnenopatenbHOCTE AaMHHOKHEIOT CHH-

TesHpyeMoro Denka.
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CkopocTs asHkeHuA pubocom no uPHK cocrasnsier nipubiausurebHo
5-6 TPHINETOB B CEKYHAOY, MOITOMY Ha CHHTe3 OenkoBoil MOneKynsl, co-
CTOSIIIEH H3 COTEH AMHHOKHCIIOT, YXOOHT BCETO HECKOBKO MURYT. CHHTE3

fenka TpedyeT yuacTus GoMbIoro uncIa GepMEHTOB H 3aTPaT SHCPrHH.

3anauun

BriGepHTe 0IHH NPABHJIBHEBIH OTBET.

1. Hndopmauud o cTpyKTYpe OOHOH MOEKYNE! DENKa COACPHHTCA B
1} snpeimke 3) wmonexyne TPHK
2) rcue 4) pubocome

2. I'en — 370 y4acToK

1) AHK 3) TPHK
2) Oenka 4) nomucaxapHaa
3. IMpn cnATese Genxd KamIod aMAHOKHCTOTE COOTBETCTBYIOT
1y 1 ayxneoniin JHK 3) 3 wywneoruga JHK
2} 2 myrncoruaa JJHK 4) 6 nywieoruaos JJHK
4, TpHILIETOB — CHTHANOB OKOHYAHHA CHHTE3a OelKa CYLUECTBYET
) 2 3) 6
2) 3 4) 8
5. TpunilcTos,  KOZMpYIWMX  onpeneNeHHble  aMHHOKHCIOTHL,
CYLLIECTBYET
1} 20 3) 61
2) 30 4) o4
6. Tpaackpunuus — 210

1} eunntez monexynm WPHK no matpune onned us neneit JHK

2} mnepenoc uHopMawn ¢ HPHK Ha Ge/lok BO BpeMs €ro CHHTE3a
3) nocrarka aMHHOKKCIIOT K pubocomanm Bo Bpems cunTe3a Benka
4) npoucce cOOpKH DENKOBOI MONEKYIIB]

7. Monckyas vPHK

1) cunTRIBaIOT reneTHUSCKYH HHpopManuw ¢ JJHK
2) pacmneTarot nenoyxka JJHK

3) dopmupyoT pHEOCOMEL

4) KatauM3HpYT cOopKy DEeIKOBEIX MONEKYI
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10.

11.

12.

13.

14.

Monekyns! pPHK
I} cunTbIBaKCT reHeTHYECKYH HHGopMawmo ¢ JHK
2) ROCTABINIOT aMUHOKHCIIOTH K pHBOCOMAaM

3} dopmupyier pubocomsl
4) KaTANM3HPYIOT NpHCOeNHHEHHe aMHHOKHCIOT K TPHK

Yucno HykaeotnaoB HPHK, BMewamwlmxcs B OyHKUHOHANBHBIR
HEHTP pHOOCOMEI, PABHO

1) 3 39

2) 6 4) 12

Yucno vpurnerop uPHK, pMemarommxcs B (GYHKLUHOHAIbHEIH
UEeHTP pubOCOMEL, PABHO

1) 2 3 6

2) 3 4) 10

B pubocome B npouecce OMocHHTeza ODenka oOpasyerca OeNok
CAeqyrlEeH CTPYKTYPHI

1) mnepeuunoii

2) BTOpHUYHOH

3) 1pernynoi

4) deTBepPTHYHOI

Bpewms, rpebyemoc ans cuuTesa oaHO#H monckyisl Genka (200-300
4MHHOKHCIIOT), ¥ 3YKapHOT COCTARIACT

1) meneelc

2) HECKOJBKO CEKYH]]

3) 1-2 munyTH

4) 10-15 MuMBYT

JAHK-nonuMepasa KaTAmM3HpyeT Mpouece

1) cuuTtesa WPHK uo marpune oaHoi W3 neneit THK

2) NpPHCOENHMHEHUS AMUHOKUCIOT K COOTBETCTBYHILMM TPHK

3) pacnnetranua Huteit JHK

4) pennvkaunu JJHK

Konain kaTanu3npyoT npouece
1) cuntesa n PHK no matpuue oxnoii u3 uenedi JHK
2) NpHCOENMHEHHA AMMHOKHCIOT K cooTBereTBYIOmMM TPHK
3) puacuneraaus uureit JHK
4) penyrumeauns JHK
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15. depmentn

1) axkTMBHBI B IMPOKOM TEMNEPATYPHOM JHAIIA30HE
2) peiicteyioT npu meboM pH cpeast

3) pacxomgyloTCH B MPOHECce XMMHYECKHX PeaKuHH
4) 00nanawT BRHCOKQH CelHpHIHOCTBIO

BriGepHTe TPH NPAaBHJILABIX OTBETA.

16. K mnactHueckomy oOMEHY OTHOCAT peaKLIHH

1) rnnkonusa 4) cunaTesa Denka
2) umkna Kpetea 5) MOIMMEPHIAUMH TTIFOKOIBI
3) uuxna KaneeBHuHa 6) CIHKOTEHONH3a

17. IIpouecc pernmkansn JHK ocHoBaH Ha IpHHLMIAX

1) xoMmnemenTapHocTH 4) IOMHHAHTBL
2) NpPepHIBHCTOCTH 5) NOTYKOHCEPBATHBHOCTH
J) mnapalneabHOCTH 6) YHHBCPCANBHOCTH

18. K cpoiicTBaM reHeTHYECKOTO KONa OTHOCATCH

1) OQHO3HAMHOCTE 4} KOMILIEMEHTapHOCTh
2) aHTHNApaNNEeNBHOCTh 5) nonykoHCepBaTHBHOCTL
3) BBIPOKUCHHOCTD 6) HenepeKpHBACMOCTD

19, QepmeHTH HEOOXOOHME! AJIA
1) cuuresa JHK
2) c¢uHTela PHK
3) coemmHeHud amxHokHcaoT ¢ TPHK
4) (GOPMHPOBAHKA BTOPHYHON CTPYKTYphI HENKa
5) ¢dopmupopaHHd TPETHYHOM CTPYKTYPDI Denka
6) (OpPMHPOBAHHA YETBEPTHYHON CTPYKTYpHI Genka

20, K dyHkuuaM Genka He OTHOCHTCR

1) kaTanuTuueckas 4) TpaHCUHpAUHMOHHAA
2) cCTpyKTypHasg 5) TeIOH30AALMOHHAA
3) rtpancnopTHas 6) roMeocTaTHHCCKan

21. ¥YcTaHOBHTC COOTBETCTEHC Meway xapaxrepucrakod PHK # ee
BHAOM.

Xapakrtepuctaka PHK Ban PHK
1) couepxHT 3—5 THICAY HYKICOTHIOB A) pPHK
2) cocrasnger okono 10% ot peeit PHK knetkn B) uPHK
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3) cocrasmaer menee 1% ot Beeli PHK wietkn B) TtPHK

4) CYIMECTBYET HECKWILKO JECATKOB €€
PA3HOBHAHOCTEH

5) nepenecHT HH(pOPMALMIO O NOCTIEAOBATENLHOCTH
aMuHOokucHoT ¢ JJHK na Genok

6) DEPEHOCHT AMUHOKHCIOTH K priocoMam

Knoun K 3a7aHHAM

Ne ponpoca 11213 |4|5 6 7 8 9 10
OTBET 21113123 1 1 3 2 |
Nesonpoca | 11|12 | 13|14 ]15| 16 | 17 | 18 | 19 | 20
OTEET L3142 |4 1345(1,2571,3,6[1,231456
3apanue 21
1 2 3 4 5 6
A B b B B B

Jenenne KIASTKH H ero 3Ha4enne, MuTo2

OCHOBHEIM CIIOCOG0M JIeeHUs KIEeTKH SBAACTCE MHTO3. MHTO3 BKIO-
yaeT B ce0f pan nocnefoeaTeneHulX (a3, B pe3yabTaTE KOTOPRIX CHadana
pa3fenAeTcs AAPO, 8 3aTEM NMPOUCXOAUT ACNEHHE LIMTOIUTA3MEl. B pe3yns-
TATE NMONY4YanTCA ABE a0COMOTHO OIHHAKOBBIE KAETKH ¢ HaopaMu Xpo-
MOCOM, HASHTMYHBIMH Halopy poonTensckoH kneTkd. [locneaoparens-
HOCTE BCEX IIPOLECCOB, NPOHCXOMANMX B KINETKE C MOMEHTa €€
BOZHHKHOBEHHS B PEIVALTATE MUTO3A 0 CACAYIOLIETO NCNCHHA HIH THbe-
M, HA3LIBAETCH JKH3HEHHBIM UHKJIOM KNETKHM. YacTh KM3HEHHOTO WHKIA
KJIETKH OT ¢€ BOZHHKHOBEHHA M JO HAYAIA CASAYRLETD JEICHHA HA3LIBA-
erca unmepgazol. UMeHHo B HaTep(aszy NPOHCXOAKT NOATOTOBKA KISTKH
K gcmenHio. BaxnejiliinM npoueccoM npH 3ToM asnAeTces yaopoeHue JHK
MOCIIE KOTUPOTO KEKAAA XPOMOCOMA COCTOMT M3 ARYX HMOCHTHYHRIX OG-
BHHOK — XpOMaTHJI.

MHTO3 COCTONT H3 YeThipex aa: npodassl, Metadazel, aHadaskl H Te-
nogasul. fipogaza — nepeas dasza neneHHd, B KOTOPYIO IBYXPOMATHIHEIS
XPOMOCOMBI CIHPANHIYIOTCE H CTAHOBATCS 3aMETHBIMH. SIIphlGKA M
saepuas o0onouka pacnagaroTcd, ofipa3yroTcs HHTH BEpeTeHa JeNeHMA.
Memadgaza — ¢aza CKOITEHHA XpPOMOCOM HA JKBATOPE KISTKH; HHTH Be-
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peTeHa JeAE€HHA MAYT OT IIONIOCOB H NPHCOCAHHAIOTCA K LEHTpOMEpam
XxpoMocoM. K kaxmoil XxpoMocoMe MOAXOASAT ABE HUTH, HAYLIHE OT ABYX
HOJIIOCOB. AHagaza — (aza pacxoXIEHHS XPOMOCOM, B KOTOPOH LIEHTPO-
MEPEHI JENATCA, a OMHOXPOMaTUIHBIC XPOMOCOMBI PaCTaCKUBAKOTCH HUTAMHU
BEPETEHA K IOJII0CaM KJIETKH. JTO caMas KopoTkas ¢as3a MuTosa. Teroga-
3a — (aza OKOHYAHHA [EJEHHSA, KOraa MPOUCXOAMT NECIUPATH3AIHI
XPOMOCOM, OPMHPYETCS AAPHILLIKO, BOCCTAHABIMBAETCS AAE€PHas 0060J10Y-
Ka, Ha KBATOPE 3aKJIaJbIBAETCA IEPEropoaKa (B PaCTHTENBHBIX KIETKaX)
HIIH BO3HHKAET NepeTsiKKa (B HUBOTHBIX KIIETKaX), HUTH BEpETEeHA UCUe-
3af0T. ‘

B pesynbraTe MUTO3a M3 OJHOM AMILIOMIHOH KJIETKH, HMEIOLLEH ABY-
XpOMaTHAHBIE XPOMOCOMBI H yABOeHHOe koauyecTBo JJHK (2ndc, roe n —
YHCJIO XPOMOCOM, C — YHCJIO XpPOMAaTHI), oOpa3ylorcs ABE IOYEPHHE
KJIETKH € OJHOXPOMATHIHBIMH XPOMOCOMaMH H OJUHAPHBIM KOJIHYECTBOM
JHK (2n2c¢). Tak nensarcs coMaTH4eCKHe KIETKH (KIETKH Tena).

3HaueHHE MHTO3a COCTOMT B TOYHOH Nepenaye HacClE€ACTBEHHOH HH-
dopMauuH TOYEPHUM KIIETKaM, YBEIHYEHHH YHCIIa KJIETOK B OpPraHU3Me, a
Takxke B obecneueHuH Impoliecca 6ecronaoro pa3sMHOXKEHHS OPraHU3MOB U
pereHepauuH.

IToJi0BOE M Gecrio10e pasMHOKEeHHEe OPraHH3MOB.
ITonoBbie kiaeTkH. Meiio3. PazBuTHe AHlIEKIETOK
U cniepMaTo3oua0B. O11010TBOpEHHE

JpeBHERIINM crioco60M pa3MHOXKEHHS Ha 3emile Obl10 Gecniosioe pas-
MHoxeHHe. [Ipy 6ecnionoM pa3MHOXKEHHH OIHAa WJIH HECKONBKO KJIETOK
' Tella pOAUTENLCKOH ocobu aenstes. [Ipu aToM obpasyroTcs ofHa WM He-
CKOJIBKO JOYEPHUX 0coO€H, BO BCEM CXOXHX € pOAMTENbCKOH. becronoe
Pa3sMHOXEHHE y Pa3IMYHbIX JKHUBBIX OPraHU3MOB MOXET NPOXOJHUTH MO-
pasHOMy.

VY 6akTepuii nepen pasMHOXEHHEM €IMHCTBEHHAs XPOMOCOMa YABaH-
BAcTCs, KIETKa YMUIMHACTCA, H MEXIy pacXOMiAIIMMHUCA K €€ IOIKcaM
XpOMOCOMaMH 006pa3yeTcs eperopoaka — Moay4aloTcs ABE KIETKH.

MHorue npocreiiine U OJHOKJIETOYHBIE BOJOPOCIH JENATCA MHTO-
30M, 00pa3ys ABe KJICTKH U3 OIHOM, Harpumep aMeObl, HeKOTopble HHGY-
30pHH, 3BIJICHA 3€JICHAsA, XJIAMHIOMOHA A,

Jpyro#i cnioco6 Gecronoro pa3zMHoxeHUs — Io4koBaHHe. IToukoBa-
HHEM Pa3MHOXAIOTCA MHOI'ME HU3IIHE MPHObI, HAIPUMED JPONOKH, U 1aXKe
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MHOTOKJICTOYHBIC JKHBOTHBIE, HAal[PHMEpP NPECcHOBOAHAs ruapa. Ilpu mou-
KOBaHUH JAPOXOKEH Ha KiIeTKe o0pa3yercsi yTONLIeHHe, TOCTENEHHO Tpe-
Bpalllalolieecs B MOJHOLEHHYIO JOYEPHIOW KIeTKy apoxoked. Ha tene
THIpPBI HECKOJIBKO KJIETOK HAaYMHAKOT JEJIUTHCH, M MOCTENEHHO Ha Mare-
PHHCKOH 0COOM BBIpacTaeT MalieHbKasi THAPa, KOTOpas 3aTeM OTAENAEeTCs
OT MaTepHHCKOrO OpPraHMu3ma.

HekoTopbie >KMBOTHBIE MOTYT Pa3MHOXKAaThCA JEJCHHEM TEJIa Ha He-
CKOJIBKO 4acTei, MpHYeM M3 KaxI0H 4acCTH BHIPAcTacT MOJHOLEHHBIH Op-
TaHH3M, BO BCEM CXOJHBIA C POJMTENBCKOH 0COOBIO0 (IUIOCKHE H KOJbYa-
ThI€ YEPBH, UTTIOKOXKHE).

BOJIBIIMHCTBO pacTeHHii CocoOHO K OECHONOMY Pa3sMHOXEHHIO C IIO-
Mouipio crop. Criopel pacTeHHH — 3TO TralUIOMAHBIE KIIETKH, MOKPHITHIE
CHeNUaNnbHOi 000J104KOM, 3amumalie UX OT BPEOHOTO BO3JACHCTBHA
OKpYXarolieH cpeanl: Xonoaa, 3acyxH U T. . HanpuMep, y nanopoTHHKOB
CHopbl 00pasylOTCsi B CIEIMAIBHBIX OpraHaX — CIOPaHTHAX HAa HIDKHEH
CTOpPOHE JIUCTHEB, a Y MXOB — B 0COOBIX KOpOOOUKax Ha BEpXyHIKax >KeH-
CKHX paCTCHHH.

U, HakoHen, eme oquH crnocoG 0ECHONOro pasMHOXEHHS — Ge2ema-
mugHoe pasmMHodiceHue, 0COOEHHO YacTO BCTPEYAOIIEECs Y BBICIIMX pacTe-
Hui. TIpu TakoM cnocofGe pa3sMHOXKEHHs IIeI0€ pacTeHHE pa3BUBAETCA W3
KaKoro-1i00 BEreTaTUBHOTO OpraHa MM a’ke YacTH OpraHa pacTeHus. Tak,
HaIlpUMEp, PACTEHHUS MOTYT Pa3MHOXKATHCS CTe0IEM WIM €ro 4YacThi0 U BH-
JON3MEHEHHSMU: OTBOJAKaMH (CMOpPOIMHA), 4YepEeHKaMH (TOIOJb), YCaMH
(3eMmysTHHKA), KIyOHAMH (KapTodens), KOPHEBHILAMH (HUpHC), TyKOBHLIAMHU
(7Tyk, 4YecHOK, TiONbMaH). BO3MOXKHO TaKXKe BEreTaTHBHOE pPa3MHO)XEHHE
KOpHSIMH (MaJIMHa, CJIMBa) U KOPHEKIYOHAMH (reopruH). B ompeaesneHHbIX
YCIIOBHSX PaCTEHHE MOXKET Pa3MHOXKATHCS M Y€PEHKOM JIUCTa (OErOHHA).

Becnonoe pa3MHOXXeHHE MMO3BOJIAET OBICTPO YBEIMYHBATH YHCJIEH-
HOCTh BHAA B 6yaronpustHeix yciaoBusx. Ho mpu TakoM crnocobe pazMHO-
EHHUs BCE TIOTOMKH HUMEIOT abCONIOTHO TaKOH )K€ T€HOTHUH, KaK U pOIu-
TeNbCKas 0Co0b: BEIb OHM Pa3BHBAIOTCA M3 KIETOK Tella 3TOH 0Co0H.

[Tpu MoJIOBOM Pa3MHOMKEHHMH Ka)KI0€ CJICAYIOIIEE MOKOJIEHHE BO3HH-
KaeT B pe3ynbTaTe CIUAHHA JBYX CHELUAIN3HPOBAHHBIX KIETOK — TraMeT.
['aMeThl BO3HHKAIOT B CNIEUHAIBHBIX OpraHaX pOAUTEIBCKUX 0cobeil, Myx-
cKkoH M XeHCKOH. CyIHOCTh MOIOBOrO Pa3sMHOKEHHS 3aKJIIOYaeTcsl B
CIIMSHUHM TEHETHYECKOH MHbOpMauu poauTesnei, 61aromaps 4yeMy resHe-
THYECKOE Pa3HOOOpa3He B IIOTOMCTBE YBENHYHUBAETCSH, a 3HAYUT, PACTET U
AHM3HECTIOCOOHOCTD 110 CPaBHEHHIO C POJUTEIBCKOH.
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[Tonosble kneTkn — raMeTsl — HOPMHPYIOTCA ¥ HKBOTHBIX B 1MOJI0-
BBIX JKEME3aX. ¥ CAMLOB B CEMEHHHKAX OOpPAIYIOTCA CHEPMATOIONALL, 8 Y
CAMOK B AHUHHKZX — AHLIEKIIETKH.

SIAneKIeTKH HENOABMKHEL, OOBYHO JOCTHIAKT KPYIHBIX Pa3sMEpOR H
COAEPYKAT JAMACH THTATE/IBHBIX BELIECTB. JHAMETp SilllEKIETKH MIEKOMU-
TaouHux okorno 0,1 MM; siiueriieTkn pelb (MKpHMHKH) coaepxar Oonblie
IHTATENLHBIX BELISCTR H FHAYMTENBHO KpynHee. Eme kpynuee siueknert-
KH Y MITHL, HAMpUMEP, ANUEKISTKA KyPHLBI ¢ MHTATEIbHBIMH BEIECTBAMH
(enTKoM) HMeeT AuameTp okono 3 cm. CnepMaro3onfipl oueHb Masibl H
MOIBHAKHEL Y MISKOMHTAIOIHX CIEPMATO30HI COCTOHT H3 TOJNOBKH (ee
AMHHA oKkeno 5—10 MM}, meHkn M XBocTHKA (MX 00lIas [IHHA HPHMEDHO
60 MEM). B rofnoeke pacnonoxeHo S4po, COUEPAALEE TATLIONAHBIR HAOOP
xpomocoM. LluTomnaimel B ronoeke oucHs Mano, B wieiike HaxouuTea ne-
OoMEIIoe HHCIO MHTOXOHIDHH, BelpaGaThlBAOIIHX YHEPTHIO I JBHXKE-
HHAA CIIEpPMaTO30H[]Ia, H LEHTPHONL, odecleunsaloal koneOanna KIyTH-
Ka, NeXALIEro BAONL OCH XBOCTHKA.

MyXKCKHE MONOBBIE KNETKH — CIEpMATO30HIL — 0BpasyloTes B pe-
3yNLTATE CHEPMATOTEHE3A. 2TOT IpoUece HACT B TpH cragun. Ha craaun
PA3MHOXKEHHA B CEMEHHHKAX JUIUIOHAHLIE KIEeTKU CNEPMATOTeHHOH TKaHH
MHOTOKPATHO JenaTcd, H B pesynstare ofpazyiotes 2n-cnepMaToLMTEL,
Cramua pocTa criepMaTouuToB conposoxgiacres cuaresom JJHK u nocer-
PAMBAHMEM BTOPOH XPOMATHILI, Hd CTA[HH CO3PEBAHHA CIEPMATOIHTHI
nenarca Mefiozom ¢ 06pazoBaHHEM FATVIOHAHEX N-CIIEPMATOIOHIOB.

B kaknaom crnepmarojonae (YeMOREKa H APYTHX MIEKOMHTAMOLIMX )
XPOMOCOMHEIE HaGOpBl OYIyT pa3lTH4YaThed MO TMOMOBHIM XPOMOCOMaM:
oaun OyayT HeetH X-, a ApyTHE — Y-XPOMOCOMY.

JKeHckue TIONIOBLIE KIETKH — RNEKNETKH — 00pa3yioTca B pesyiib-
TaTe OOreHe3d. ITOT IPOHECC HACT B AHUHHKAX TOXE B TpHu cranuu. Ha
CTAIMH PasMHOMEHUA B AHYHHKAX JUIUIOUAHKE KNETKH OOTEHHOH TKaHu
OeNATCA, B pe3ynbrare obpazyiorced 2n-couMtsl. Jlanee clieayoT cragus
pocTa OOLHMTOB, conpopoxarmeroca cHuresom JHK u moctpocHHeM
RTOpOii xpoiuamm,l XPOMOCOM, W CTaiIus CO3PEBAHHA OOLHMTOB, KOTOPHIE
nenarca MefiosoM. B pezynnraTe H3 0olHMTa 0fpalyeTcs OJHA TATUIOHAHAA
KICTKA C OJHOXPOMATHOHBIMH XpoMocoMmaMu (1nlc-minekneTka) W TpH
PeAYKUMOHHBIX, HITU NIONIPHBIX, Teablla. B namsHefineM silexnerka yia-
CTBYET B IICNIOBOM IIpoLiecce, a PeTYKLIHOHHEIE TENbLA OTMHPAIOT.

HPOHCCC 061333033HHSI MYHCKHX H KEHCKHX raMeT HAIBBAeTCHd 2aMe-
MO2EHEIOM.
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OTIHYHR B CTPOSHHH CHEPMATO30HIOB H SHLEKIETOK CBS3aHEI ¢ HX
bynkunaMu. SHUeKIeTKE B nponecce CO3PEBAHAA MOKPHIBAIOTCH a6anoy-
KkaMH (B HEKOTOpBIX CNYMAsX, HANPHUMEP, Y MPECMEIKAILNAXCH, NTHL H
MACKOMHTAIOMWIX, BO3HUKAET PAA JOTONHHTENBHEIX 000M04eK). DYHKEUA
ofonouek — 3anmHTa AHLEKNISTKH M 3apoblilia OT PHEHIHKX HeOIaromnph-
ATHBIX BO3NCHCTBMH.

DyHKNHS CNepMATO30MA0B 3AKIIOYAETCA B JOCTABKE B SAHIUEKIETKY
reHeTHYecKoH HHPOPMALIME H CTHMYISLMH €€ PA3BHTHA. B CBA3H ¢ 3THM B
CNEPMATO3OMIAX NPOHCXOAHT 3HaUMTE/IbHAA NlepecTpoiika: annapat Tonk-
JUKH PacnofiaraeTcd HA MEPCAHEM KOHUE PONOBKH, Npeolpasyack B KOJb-
LIEBOE TENBLE {AKPOCOMY), BRLACIAIOMEE PEPMEHTEI, KOTOPBIE ACHCTBYIOT
Ha oOonouky fiua. MHTOXOHIPHHM KOMIIAKTHO YIIAKOBBIBAIOTCHA BOKPYT
MOABMBILIETOCA HTYTHKA, 00pasys weliky. B chopMHpOBAHHOM cHepMAaTO-
30MJ€ COACPKATCH TAKKE LIEHTPHOITH,

Meiios — cnocof aenenus qunnoMIHbIX KNETOK ¢ O0p23CBAHHEM H3
OQHOH MATCPDHHCKOW ARMMORIHOH KIETKH HMETHIpeX IOYEPHHX TIalllouj-
HEIX KTeTok. Melios cocronT H3 ABYX NOCNe0BATENEHEIX JEACHHA Aapa U
KOPOTKOH HHTEep({a3bl MEXITY HUMH.

Ileppoe geneHne cOCTOMT K3 npodaikl I, Metadast I, anadasel I 1 Te-
nodazsl 1. B npoghaze I napHeie xpomocomsl, KAk /128 U3 KOTOPHIX COCTOMT
W3 OBYX XPOMATH/l, MAKCHMAILHO ONH3KC NOJXOMAAT APYT K Opyry (3TOT
NpOIECC HAa3bIBAETCH KOHBIOTALIHEeH TOMONOIMYHEIX XpOMOCOM), NEpeKpe-
IMBAKTCA (KPOCCHHreBep), o0pa3yd MOCTHKH (XHAa3Mbl), 3aTeM OOMeEHH-
BAKOTCA Y4acTKaMH. IIpH KpOCCHHIOBEPE OCYLUECTBIACTCA MepeKoMOHHA-
1u# reHos. Ilocne KpoCcCHHIoBEpa XPOMOCOMBI PaIbeHHAIOTCA,

B smemagaze [ napHele XpoMOCOMBI DacloNaraTci IO 3KBATOPY
KJIETKH; K KAEAOH H3 XPOMOCOM NPUKPEIUIAIOTCH HHTH BCPETCHA ICTEHNR,
B anadhaze I neHTpOMEpH HE AEnATCA, U K NOMAIOCAM KIETKH PAacXOAATCA
ABYXPOMATHIHEIE XPOMOCOMBI; MPH 3TOM YHCJIO XPOMOCOM ¥ K&MIOTO MO-
NKOCa CTAHOBWICA BABOC MCHBIIE, 9€M B MATCPHHCKOM KJICTKE. 34TEM Npo-~
HCXOANT menoghasa [ — oOpa3yioTcd ABe KIETKHM ¢ TRINOHIHEIM HHCIOM
ABYXPOMATHAHLIX XPOMOCOM; MOFTOMY NEPROE ACICHHE MEHO3a Ha3bIBAIOT
peaykiHoHHEIM. [locne Tenodwuassl [ cnexyer xopotkasd HHTepdasa (B He-
KOTOpRIX clyyadx Tenodasa I v uaTepdasza orcyrcreyioT). B nurepdase
MEXAY ABYMS JICACHMAMH MEfo3a YABOCHMS XPOMOCOM HE IIPOHCXOJMT,
TaK KaK KakAad XPOMOCOMA YIKE COCTOMT H3 JIBYX XPOMaTHL,
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BTopoe neneHue Meiiosd OTAMYAETCA OT MHMTO2a TOMBKO TEM, YTO €ro
[IPOXOOAT KIETKH C TAfUIONWIHBEIM HAb0OpOM XpOMOCOM; BO BTOPOM JICIICHHH
WHorna otcyrersyer mpodaza I B metadase [l npyxpoMaTuaHbie XpoMo-
COMBI PacloaraloTed 10 JKBATORY; TIPOUECT HACT CPaly B ABYX JOYEPHHX
wietkax. B anadaze 1l genarcsa weHTpoMeprl, M K. MOMIOCAM OTXOMAT Yike
OJHOXPOMATHAHLIE XpOMOCOMEL. B Temodiaze Il B ueThipex MOHEPHHX
KIeTkax QOpPMUPYIOTCA A4pa H MEPeropoikH (B PACTHTENLHBIX KIIETKAX)
HIIH NEPETMKKH (B KHBOTHBIX KIeTKax). B peiynbraTe BTOPOrO AeneHns
Mmeiosa o0pazyloTcd 4eThlpe KIETKH ¢ TalUIOHAHBIM HabopoM XpomocoM
(Inlc): pTopoe OeMeHHe HA3LIBAKOT IKBALMOHHLIM {YPaBHUTCIBHLIM). 3T0
TAMETEL ¥ XHBOTHERIX H 9€NOBEKA HAH CTIOPHL ¥ PACTEHME.

3naueHune Meiio3a COCTONT B TOM, UTO B FAMETaX CO3JAKTCA TATUIOMA-
HEIH Halop XpPoMOCOM M YCIIOBHA IS HACIIEACTBEHHON HIMEHYHBOCTH 34
CYET KPOCCHHTOBEDE M BEPOATHOCTHOTO PACXOMASHHSA XPOMOCOM.

OnNoI0TEOPEHHE — 3TO MPOLECC CIHAHMASA CIIEPMATO30HIA C Sile-
RIETKOMH ¢ MOCIEAYIOUIHM CIHAHHEM HMX Afdep W oOpazoBaHHEM [MILIOHA-
HOH 3HTOTHL. BHeNOrHYeckoe 3HAUEHHE DTOTO [POLlecca COCTOUT B TOM, YTO
NPH CIHIHHH MYKCKHX M JKEHCKMX TaMeT obpaiyeTcs HOBBIH OpraHH3M,
HECYILMA TIpH3HAKH 000HX POAHTENBCKHX opraHHamoB. IlpH obpaszosaHuH
raMeT B MeHo3e BOSHHKAKT KIETKH ¢ PalHBIM COMETAHHEM XPOMOCOM, TO-
3TOMY IOCHE OTUIONOTBOPEHMS HOBBIE OPTaHH3MEI COUETAIOT B cefe mpH-
3HAaKW W OTUA, H MATEPH B pa3sNHYHBIX KoMOUHauMAX. B pesyneTarte Toro
3HAYHTENBHO YBEIWUHBACTCH HACTEACTEEHHOE pa3HoO(pazHe OPTaHHIMOB.

Pa3eATHE 32poabiiia (HA IPUMEpPE KHBOTHBLIX),
HNocramOpraonansHoe pa3BHTHE

IMOPHOHAIEHOE PAIBHTHE — 3TO PA3BHTHE KUBOTHOTO OT 3HTOTHI A0
poxaenus, leppan cragus — Oagcmyaa (cp. Haacmac - - sasamox). 3apo-
OBl WMEET GOpMY MHOTOKIETOYHOTO OAHOCIOHHOTO 1apa, IOIero BHYT-
pH. Bee anpa knetok-0nmacToMepoB OHIUIOHOHBI ¢ ONHHAKOROH reHEeTHYE-
ckoif undopMauneii. Ofvuo B OGmactyie 64 (uworna 128 u Bonee)
tiacromepos. Ilo eemmunne GnacTyna He npepblmaer 3urory. [lonocts
BHYTPH GnacTynel — nepeuyHas (Gnactouens). Bropan ¢cranua  zacmpyng
{2p. 2acmep — xceaydox): 3APOABIL SBYXCIOHHBIHA, ¥ HETO MOABIIASTCS KH-
LICYHAA 1HONOCTE, “epBH‘iHOB pOTOBOC OTBCPCTHC., JEBA CII0A KIIETOK — 3KT(O~
JACPMA W DHTOAEpMA. 3aTeM HAMMHACTCA IQ3AHAN 1acTpyna (Y BCEX KMBOT-
HEIX, KpoMe IyDok M KMINEYHOMONOCTHRIX), Ha 3Todl cragmu mossiaserca
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TPETHH CIION KIETOK — Me30epMa, KOTopas 3aKIaibIBaeTCd MEXIY KTO- H
3HTOACPMON. BHavasie oHa uMeeT BHJ ABYX KapMaHOB, MOJIOCTH KOTOPBIX
Ha3bIBAKOTCA BTOPHYHOH MOJIOCTHIO TeJIa. B 3apo/bliie XOpAOBBIX HACTYNaeT
BCJIEN 3@ 3THM CTafMs Hetpyibi — (HOPMHUPYETCA OCEBOH KOMILIEKC, CO-
CTOSIHMIA M3 XOPABl U HEPBHOH IUIACTUHKY, PAaCIOJIOKECHHBIX IapauieabHO
Apyr Opyry. XopAa BO3HHKAaeT H3 SHTOAEPMHI (TOUHee, U3 XOpAOMe3oaep-
MbI), 2 HepPBHas IUIACTHHKA — H3 3KTOACPMEI.

B naneHeieM uaet auddepeHIpoBKa KIETOK: W3 3KTOAEpMBI 0Opa-
3yIOTCA NOKPOBHBIH JMHTEIHH, 3Maib 3yOOB, HEPBHAs CHCTEMA, OPraHbI
qyBCTB. M3 3HTOAEPMBI — SMHUTENHH KUIICYHUKA, ITUILEBAPUTEIbHBIE XKe-
ne3bl, Jerkue. M3 Me3oaepMer — cKeJleT, MBIILLBI, KPOBEHOCHAs CHCTEMA,
BBIJICIUTENBHBIE OPTaHbl, M0JIOBasg CHCTEMA. Y BCEX XKHBOTHBIX H y 4€NO-
BeKa OJHHM U Te€ XK€ 3apOJAbILUICBEIE JTUCTKH HOPMHPYIOT OAHH H T€ e Op-
raHsl 1 TKaHH. JTO KaK pa3 M CBHJETEJIBCTBYET O TOM, YTO 3apPOABILICBEIC
JTMCTKH F'OMOJIOTHYHBI ¥ HMEIOT €IMHOE IIPOHCX0XKICHHE B 3BOIIOLIMH.

C MOMEHTa pOXIEHHA OpraHu3Ma MM BBIX0Ja OpraHH3Ma H3 AHLIEBBIX
00051049€K HacTynaeT IEPHO]] IOCTIMOPHOHAIBHOIO Pa3BUTHSL.

ITocTamMOpHOHaNBHOE pa3BHTHE MOXET OBITH MPAMBIM, KOTAA U3 ii-
Ija HJIA OPTraHU3Ma MAaTEPH NOSBIAETCA CYLIECTBO, CXOAHOE CO B3POCIIBIM
(TpecMBIKalONIMecs, NTHLB], MIEKOIHUTAIONIME), H HENPAMBIM, Korja obpa-
30BaBUIAsACA B dMOPHOHAIBHBIA MEPHOA JMYMHKA YCTPOEHA NpOIIE, YeM
B3pOCJIBIH OPraHuU3M, M OTJIMYaeTCA OT HEro Croco0aMM IMTaHHs, JBHXKE-
HMA ¥ JpYTUMH (KHILEYHOMOIOCTHbIE, IUIOCKHE H KOJIbYaThle YEPBH, PaKO-
o0pasHele, HACEKOMBIE, 3eMHOBOIHEIE).

3aganus

BriGepaTe 01HH NpaBHILHBIH OTBET.
1. OuepeaHOCT CTaANH MUTO3a CIIEAYIOIas
1) wmeradasa, Tenodasa, npodasa, anadaza
2) mnpodasa, MeTadasa, aHadasza, Tenodaza
3) mnpoduasa, meradasa, Temodasa, aHapaza
4) Ttenodasa, npodasa, Meradasa, aHapaza
2. XpoMaTtuaamMu Ha3bIBalOTCH
1) nepeTshkkM B XpOMOCOMax, K KOTOPBIM INPHKPEIUIAIOTCA HHTH
BepeTeHa JeTIeHHUA
2) NOIOBHHKH XpOMOCOM, KOTOPBIE PACXOIATCSA BO BPEMA MHTO32
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10.

444

3) cnuBHIMECS TOMOJIOTHYHBIE XPOMOCOMBI IIPH Meio3e
4) necnupanu30BaHHbIE, HE BHIHMBIE B MHKPOCKOI XPOMOCOMBI

LlenTpoMepaMH Ha3BIBAIOTCS

1) mepeTsHKKH B XpOMOCOMax, K KOTOPBIM IPUKPEILULIIOTCA HUTH
BEpETEHA JENEHHA

2) mOJOBHHKH XPOMOCOM, KOTOPEIE PacXOATCA BO BpEMs MHTO3a

3) cIaMBIIMECS FOMOJOTHYHBIE XPOMOCOMBI IIpH MEHO3€

4) necnupanN30BaHHbIE, HE BUIHMBbIE B MUKPOCKOI XPOMOCOMBI

Y ABOEHHE XPOMOCOM IIPOUCXOIHUT B

1) unTepdaze 3) wMeradase
2) mpodaze 4) Tenodaze
Camoii nporomkuTenbHO# $a3oit MUTO3a ABIAETCA ,
1) Ttenodasza 3) wmertadaza
2) anadaza 4) mnpodaza

Buonoruueckoe 3HaueHHe Meli03a 3aKT0YaeTcs B obecneyeHuy

1) reHeTH4yeCKOH CTaOMILHOCTH

2) pereHepalyH TKaHEH M YBeJTHUYEHHS YHCIIA KIETOK B OpraHUu3Me
3) reHeTHYECKOH M3MEHUYMBOCTH

4) BEreTaTHBHOTO Pa3MHOXEHHA

B pesynbraTe Meitosza o6pasyroTcs

1) xnerku neyeHu 3) ramertnl

2) KIETKH JMUTENHUS 4) HeipoHsl
Pemykuus yHcia XpOMOCOM IIPOHCXOUT BO BpeMs

1) muto3a 3) wuntepdasb

2) wMeifo3a 4) amuTO3a

K nonoBomy pasMHOXEHHIO OTHOCHTCS

1) mnoukoBaHHe 3) napteHoreHes
2) (¢parMeHTaIMA 4) npocToe AeNeHHe
[Ipy oOpa3oBaHHM TaMET Yy YENOBEKAa PEAYKLIHOHHOE JICJICHHE
MIPOUCXOJIHUT Ha CTAMH

1) pa3sMHOXEHHS

2) pocra

3) co3peBaHHs
4) dopmupoBaHUs



11.

12,

13.

14.

15.

16.

17.

O0niMM 1% AHUEKNETKH M COEPMATOI0NAA MIICKOIHTAIOLMX
ABJISAETCH

1) mumnoHaHBN Habop Xpomocom

2) ramnouaHeli HabOP XpOMOCOM

3) DOARMIKHOCTE

4) OGombIICH 3ANAC IHTATENBHLIX BEIUECTH B LHTOMNA3ME
BoccraHorneHHe gumiougHore Hafopa xpomocom B 3HIOTE
TIPOMCXCMUT B IPOLECCE

1) wmedoza 3) murToza

2) OIWIOOOTBOpEHUA 4) apodnenus

CamoH paHHeH cTaaved pa3BUTHA 3apOIbILIA ABIHETCH

1) mopyna : 3) 6aacryna

2) mneitpyna 4) ractpyna

TMepeuunkit poT 3apoasina o6pa3yeTcs Ha CTAAUK

1) mopynm

2) Onactynwl

3) racrpyan

4) Heilipynu

MCSOJICPMH HE 3aKNnabIBacTCH ¥

1) xopaoBerx

2) YIEHHCTOHOTHX

3) MONNICKOR

4) KMIIEYHONONOCTHBIX

BriiepuTe TpH NPaBHALHEIX OTBETA.

B npodasec MuT03a B KIETKaX XKHBOTHBIX IIPOHCXOONT
1) KOWRIOralMA TOMONOTHHHEIX XPOMOCOM

2) pacxoxacHUE LeHTpHoncH

3) xpoccuMroeep

4} paspymcHue aj1epHoi 06010UKH

5) dopmupoBaHHe BepeTena AETEHUA

6) PacKOXKJEHHE FOMOJIOIHYHBIX XPOMOCOM

B Tenodaie MHTO3a NPOHCXOIHT

1} Aecnupanu3anus XpoMocoM
2) uMTOKHHE3
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3) dopMHupoBanke sAcPHON 0DOIOUKA

4) AeneMMe WIETOYHRIX OpIAaHOUAOB

5) CHHTE3 OPraHHYECKHX BEUISCTB

6) pacxoxaenne LeHTpHoONeH K NONI0CaM KIETKH

~18.  Cnopamu MOTYT pa3MHOKATECH

1) Saunmsi

2) rpubel

3) KHINEYHONOAOCTHHIES

4) pacTHTENbHBIE XIYTHKOHOCE]
5) soaopocnu

6) MAlOPOTHHKH

19.  SituerieTky XOpACBLIX

1) mocne co3pepaHMs OPOXOAST cTafHIo dopMUPOBALIHA

2) 1o paimepy yCTYNAEOT CIIEPMATO30U1aM

3} HEMOABMKHBI

4) nmmennr Goabweil 9acTH OPraHOnI0B

5) B OpomLecce CO3IpeBaHIA NOKPBIBAKOTCA 3ALUUTHEIMH 000N0%KaMH
6} coxepxar GONBIIOH 3aITAC TMTATETLHBIX BEIIECTR

20,  [lpamoiil myTh MOCTIMOPHUOHANBIIOTO PAIBHTHA XApaKTepeH s
1) HacekOMBIX
2) NMBYXCTBOPUATHIX MOJUIKICKOB
3y amdubuii
4) penrtunui
5) nTHn
6) MICKOTHTAIINMX

21. ¥cTaHoBHTE COOTRETCTBHE MEXK 1Y OPraHaAMH KHEOI® OPraHHIMA H
HX NPOHCXOMTCHHEM.

Opranm Ipoucxoxnenne
1) nerkue A) IHTOACPMARBHOC
2) UHIIEBAPHTENLHBIE KETE3bI b) sme3lomepmansHOE
3) opraHbl 4yBCTR B) sxkrouacpmalbHOe
4) kocru
5) KpOBEHOCHBIE COCYIbI
6) MBILIEbI
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Kawun k 3a0aHiaM

Ne ponpoca 1 (2|3 |45 6 7 ] 9 10
OTBET 2 2 1 1 4 3 3 2 3 3
Negompoea | 11 | 12 [ 13| 14| 15| 16 17 18 19 | 20
OTBET 2 2 1 3 4 124,5|1,23]12,56]3,56(4,5,6
Jamanue 21
1 2 3 4 5 6
A A B B B
I'eneTHka

3anaun reneTHkA. I'udpuaonornyeckuii meron I'. Menaeas.
MonoruGpuanoe ckpemnBaiue. JJoMHHAHTHBIE
H pEHECCHBHBIE TIDHIHAKH. AJLJIeIbHBIE TeHBI.
DeHOTUI H TeHOTHN. ["OMO3HT0TA H FeTEPO3HIOTA.
Hac.nenonaﬂne NPH HEMOMHOM AOMHHHPOBAHHA

IeHeTHKA H3Y4aeT IAKOHOMECPHOCTH HacaeJcTBEHHOH H3MEHUWBOCTH

H MaTepHANLHLIE OCHOBHI HAacIeACTREHHOCTH. (JCHOBATENEM FEHETHKH Obin

[. Menaens, koTepelid paspaGotan rudpuaonoriHyeckuit Merod. O pesyns-

TaTax cBoei paboThl oH cooOmmn B 1865 r., HO IPH3HAHWE HOBBIH METOA

H3YUISHMSA HACIESACTBSHHOCTH LUOAYHII ropasao nosadee — B 1900 r., xo-

raa I'vro ne $pus, K. Koppenc u E. Hepmak He3aBHCHMO OPyT OT ApyTa

3aHOBO BOCMPOH3BEIH OCHOBHBIE 3aKOHOMEPHOCTH, onHcaHHkte . Menne-
neM. OcobeHHOCTH MeToAa MeHIens COCTOATH B CISAYIOLIEM.

1. Jnsa ckpewnpanna Mennens Bpan pacTeHHs, KOTOPRIE OTIHYATHCE N0
HCCKOIBKHM NApaM KOHTpPAcTHBIX (afbTCPHATUBHELX) {IPM3HAKOB (HA-
TPHMEP, LBETKH Yy OJHOTO pacTeHHs Owlim Oenble, ¥ Apyroro —
OYPIIYPHEIE; LBET CEMANONEH ¥ ONIHOTC pacTeHuA GbUl XeNTHIH, ¥ ApY-
roro — 3cncHuii). B Kakgmom nokoneHHn MeHaens BeN yUeT OTaeNb-
HO 110 Ka}KJ.lOﬁ I'lapf.‘ dNbTCPHATHBEHEIX HPHBHHKOB, HE3IdBHCHMO OT Opy-
THX [T4p [IPH3HAKOB.

2. MeHnent BeN KONMYECTBEHHBIA yYeT HOPHAHBIX PACTEHWH, KOTOPHIE
PA3NNYA/INCh [10 OTOCMLHLIM MPH3HAKAM B pADY MOKONEHHI.
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3. YueHBIH NPUMEHHI HHANMBHAYAIBHBIH AHANH3 [O0TOMCIB2 OT KaKIOIO
pacTeHHs B pafy nokoneHuil. KpoMe Toro, oueHb yAaUHBIM OKA3ANCS
BeIfOp o0beKTa UccneoBaHud — ropoxa (Pisum sativum). 'opox —
CaMOOIBULAIOILEECE PACTEHHE, TO €CTh [[BETKH TOPOXa 3alHHINEHBI OT
NONAJaHHA NOCTOPOHHSH NBUILLLI, TOPOX HMEET HECKOJBLKO fap Xo-
POLIC BHIPAKCHHLIX AILTCPHATHUBHBIX TNpPH3HaKoB (Becero MeHaens
H3YUHI HACJIElOBAHHE ¥y TOPOXA CEMH [ap NPHIHAKOB).

Metens HAYa1 CBOM UCCNENOBAHHA ¢ MOHOTHOPHIHOIO CKpeLIHBa-
HHA, NPH KOTOPOM POOHTENECKHE (POPMBI PACTEHMH OTIHMAIHCE TOJIBKO
0 OXHOH Nape aNbTEPHATHBHHIX NMPHU3HAKOB (HANpHMep, Y MATEPHHCKOTO
pacTeHHA CeMAA0OMH OBINMH XKEeNTOTO UBETd, @ Y OTHOBCKOTC — 3€IEHOTO).
[lepen cxpemueandem Takux ¢opM HeobXoaHMO GLUIO YOSOHTBCS B TOM,
470 H3IOpaHHBIE NMPH3HAKM ABJAOTCH MOCTOSHHBIMH {KOHCTAHTHEIMH) B
PALY MUKOJNCHHIA, TO €CTh IPH CAMOONBUICHHH TAKOH LIPU3HAK CTONKO Ha-
cneayetca. Ponurensckue dopMal, BIATHIE JUIA CKPEIHBAHIA, 0DO3HAYAKT
GyxBoii P (nepeaa GykBa JaTHHCKOIO CIIOBA POAWTENN — parenia), a ncp-
Bo¢ ruOpHIHOC nokoneHne — Oykeoil F {nepsas OykBa NaTHHCKOIO CIIO-
Ba JetH — fHi). OT ckpellMBaHHA PACTCHHH, OTIHYABRIUMXCA IO IIBETY
cemuaonefl (xentee K 3enéHbie), Menaens 8 Fi nonyunn rubpuael c ce-
MEHAMH TONbKO xenTod okpackn, TakuM obpasoM, B Fy H3 mapsl anstep-
HATHBHHIX TIDH3HAKOB Pa3BHIICA TOIBKG OJMH; BTOPOH HPH3HAK (3ENCHRIHA
1BeT ceMmagoneil) He npofsunca. Takoe senedune npeodbragaHus y rudpu-
ooB F, npuinaka ogHoro H3 poaurtenei 1. Menaens Ha3Ba1 IOMHHHUDPOBA-
HHEM, 8 NPOABHBLUMHACA MPHUIHAK ~—— JOMMHAHTHEIM {Npeobnagaroimium);
MPOTHRONOMNKHEIA NPUIHAK OBUT HAIBAH PELIECCHRHEBIM (TIOJJABNICHHEIM).

To3aHee sBneHne NOMUHHPOBaHHA OBIIO HA3BaHC 1-M 3aKoHOM Men-
Aedd, WK npaBunoM einHooOpasua rudpHIOB NEpBOTO MOKONSHHYI, TaK
KaK Bce 0co0H B Fi HMEIOT 0lHHAKOBOE [IPOSBIEHHE IPH3HAKA,

Ecnu mbpuay F, npenoctapTh BOIMOKHOCTE BAA CAMOOTLLICHHS, TO B
F, NoABNAIOTCA pacTeHHa ¢ MpH3HAKAMH 06eHX POAHTEILCKUX (hopM, IpH-
MCM 3TH NPH3HAKH PACOPCICASIOTCA B CTPOTOM KONMHYECTBEHHOM COOTHO-
IICHHH: OTHOLIEHHE YHCTIA PACTEHHI ¢ JOMHHAHTHBIM OPH3HAKOM (B Halllen
ApHMepe € SKeNThIM UBETOM CeMsAH) K UMCTY PACcTEHHIf ¢ PelecCHBHEIM
TIPH3HAKOM (3€NCHEIM IIBETOM CEMAH) OKaxeTcA paBHEBIM 3:1. Taknm opa-
30M, pCUCCCHBHEIH NpH3IHAK ¥ TMOpHaa F| He ueyes, a 6511 TONBKO NoAaBIeH
K nposswica B Fy. [1pH nansuefinrem caMooNbUTEHHH PacTEHHS C PelieCCHB-
HEIM TIPH3HAKOM, COCTARNMIOIKE 1/4 wacTe ot Beex pacTenud Fr, B moche-
AYIOILHX MOKOJEHHAX OyAYT JaBaTh TAKHE € pacTeHud. A cpeau 3/4 pac-
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TeHu# F; ¢ ZOMHHAHTHBIM npusnakom 2/4 okaxyrcs rubpHAHBEIME (NIpK ca-
MOOINBIIEHHH OHH JamyT B F; paclienneHse B oTHoueHMH 3:1), a
1/4 yacTe oCcTAaHETCA KOHCTAHTHOI, TO €CTh BO BCEX MOCASAYIOUIHX NOKONe-
HHAX OyIer HMeTh MECTO JOMMHAHTHBIA NPH3HAK. TakuM o0pazoM, TOTOM-
ki ruOpuaos F| o naHHOMY HacnescrseHHOMY NIPH3HAKY pacHIEIUIAIOTCS B
oTHouteHuu 1:2:1. Jlna toro urolsl caenate TakoH BeBOE, MeHpens mpo-
aHATH3HPOBAN HACNENOBAHHE FaHHOIO NMPK3IHAKA Y oveHE GOMNBIIOro YHeIa
pactennit ropoxa. B F; um 6euto monyueno 8023 cemenn, m3 koropeix 6022
OKa3aIHCh XKeIToro, a 2001 - 3enenoro LBET4, TO €CThL OTHOIIEHHE OBINO
OveHb OMMIKHM K pacCUHTAHHOMY TEOPETHYECKH. MeHnens NOZYEpKHBAN,
9TO TH OTHOLIEHHA OTPaKAlOT MHINL CPEAHHE BENHUHHBL, TO €CTh HMEICT
cTaTHCcTH4ECKKE xapakTep. [Ipu ManoM 4MCNE PACTEHHH TAKHE OTHOLLIEHUSA
MOTYT He coBMI0AaTECA H3-33 CIYYaHHbIX IPHUKH.

I'yro ae Opu3 B 1900 r. npeaAneKHNI HAIBATE ABJICHHE PACILCIUICHHA
MpH3HAaKoB B F> B oTHOweHun 3:1 3aKOHOM pacllenieHHa; Mo3IHee OH
ObLn HA3BaH 2-M JaKoHOM MeHaenn.

H3 peavnbrator onbitoB I'. Menpenn caexyer, uro B Fy Hano paznu-
4aThk PACIUEIUICHHE MO BHENIHEMY MPONBICHMIO NPH3IHAKA B OTHOINCHHMH
3:1 v pacuensieHMe 10 HACIEICTBEHHBIM «3aAATKAM» B OTHOLIEHHH 1:2:].
Tepsmit BUO paciieiLteHHs — 3ITO PACIEMNEHHE nO EHOTHITY, a BTO-
poit -— Mo reHoTHNy. 3TH TepMuHel ObUTH BREACHE! B 1903 1. B. Horance-
HoM. Denomunom HalbIBAT COBOKYMHOCTH BCEX NPH3IHAKOB OpraHM3Ma
{Kax BHEMIHAX, TAK H BHYTPEHHUX), & 2eHOMUNOM — COBOKYIIHOCTE BCEX
TEHOB OPraRH3Ma. JTO 1eN0CTHAS CHCTEMAa B3aUMOMEHCTBYIOIIHX TeHOB,
KOTOpas BOZHHKIIA B IIpoLecce >BOMOUMH BHOa. [Tonoeele KieTku (rame-
ThI) HECYT B cebe He caMi NPH3HAKK H CEOHCTBA OPraHH3Ma, a TOJBKD HX
3QJATKH - TeHRl, KOTOPBIE MPEICTABIAOT CO00H YHACTKM MOJNEKYNbI
AHK. Kaxawi red onpeaenser MHILL BOIMOKHOCTE PAIBHTHA TOMo HIH
HHOTO NpH3HAKA. Y OPraHHIMOB OAHOTO BHIA Kaxk/IBIH N'eH pacToNokeH B
OMHOM U TOM K€ MECTE CTPOrd ONpedcsicHHON XpOMOCOMBI — NOKYCe Te-
Ha. B rannonuom Habope XxpOMOCOM €CTh TONBKD OHH reH, OTBEHAOIIME
3a pa3BHTHE NAHHOTO IPM3HAKA, a B AHIJIOHOHOM Habope HMewTcs
ABE TOMOJIOTHUHEIE XPOMOCOMBI, A 3HAYHT, H JBA CeHa, ONpEenAaloiHe
pa3lBUTHE JAHHOTO npH3Haka. Takde reHrl Ha3lpBalOT alTeNbHEIMA
(2p. annenoH — e3aumro), 310 noHATHE Taroke OvU1o BBeaeHo B. Horance-
HOM, U C TEX NOP CTAIH UCTOIB30BATE TEPMHHBI «IOMHHIHTHRIA» H «pe-
UECCHBHLI Anensb, o003HANAIOIMNE ATBTEPHATHBHBIE COCTOAHHA OJHOTO
H TOTO K€ TeHa. JJOMMHaHTHEIA aniacns NPHHATO 0003HAYAThL 3arNaBHOMH
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6yxBOH naTHHCKOrO andasura (Harnpumep, A), a pelECCHBHbIH — CTPOY-
HoOH OykBoH (2). B 3TOoM ciydae reHoTHn ZOMHHAHTHOH GopMbl 0003HaYa-
ercs Kak AA, a peueccHBHOH ¢opMbl — Kak aa; rubpua F; — kak Aa. Io-
ToMKH THOpumoB F, manyr pacuernnense B F, B OTHOLICHHH:
1AA:2Aa:1aa. KoHcTaHTHble GpopMbl AA M aa Ha3bIBalOT TOMO3HTOTHBIMH,
TaK KaK OHM HE JAIOT PACIUEIUICHHs B [OCIEAYIOMUX MOKOJIEHUAX, a dop-
MBI Aa, Jafolye pacuielUIeHHe, — TeTepO3UTrOTHBIMH.

Jns oObACHEHHS ABIEHHS pacLIEIUIeHUs Oblna chopMyIHpoBaHa TH-
10Te3a «YUCTOTHI rameT». MeHens Mmucai, 4To raMeThl HeCyT B cebe Ha-
cneCTBEHHbIE (QakTOph! (0 COBPEMEHHBIM MPEACTABICHHUAM, I'€HbI), KO-
TOpBIE OINPEACIAIOT pa3BUTHE npHu3Haka. Kaxnas ocobb comepxuT ABa
¢akropa, OnpeaeAOIMX pa3BUTHE OJHOTO NMPHU3HAKA: OAMH H3 HHX ObLI
IOJIy4€H OT OTLA, a APYrod — OT MaTepH. ['aMeThl UMEIOT N0 OAHOMY Ta-
KOMY (aKTOpY M3 Ka)KAOM Maphel, TO €CTh OHH «YHCTHI». B HacToslIee Bpe-
Msl 5Ta THIIOTE3a GOPMYJIHPYETCA TaK: NpH 00pa30BaHHH raMeT B KaXAyl0
U3 HUX MONAaNaeT TOJbKO OHH I'€H U3 aJlIeJbHOH Taphl.

CoBpeMeHHass HOpMyJIHpoBKa 1-ro U 2-ro 3aKOHOB MeHJess BBIIIIA-
JHUT TaKMM 00pa3oM: NPH CKPEILUBAHUH JIBYX 'OMO3UTOTHBIX OPraHU3MOB,
OTIIMYAIOIKXCA APYT OT ApYra 1o OJHOH nape anbTepHAaTUBHBIX MpPH3Ha-
KOB, BCE IIEPBOE NIOKOJIEHHE THOPH/IOB OKaXKETCA €AHHOOOPa3HBIM U OyneT
HECTH NpHU3HaKW omgHoro u3 poaurenedt (1-i 3akoH). Ilpu ckpemuBaHHH
IByx rubpuzaos F B F, Habmomaercs pacuuerieHie no GeHoTHy B OTHO-
meHuHn 3:1, a o reHoTuny — B oTHoweHuH 1:2:1 (2-# 3akoH). 3akoH no-
MHHHUPOBAHHSA HEJb3sl CUUTATh BCEOOLIMM, TaK KaK BO MHOTHX CIydasX B
npupoje HaboaaeTcs HenolHoe JOMHHUpoBaHue. IIpH HemonHoOM JoMH-
HUpOBaHHHU THOpHJ F| He BOCPOM3BOAUT MOTHOCTLIO HH OJHOTO H3 POJIH-
TEJILCKUX IPH3HAKOB, TO €CTh BBIP@KEHHOCTH INPHU3HAKa OKa3bIBAETCS
MPOMEXYTOYHOH MEXAY INOMHHAHTHBIM M PELECCHBHBIM IIPH3HAKaMH.
Tak, Hanpumep, y ruOpuaoB HOuHOHM KpacaBuuwnl (Mirabilis jalapa),
MOJTY4EHHBIX TPH CKPELIMBaHHH PACTCHHH C KpacHbIMH M OEIBIMH LIBET-
KaMH, OKpacKa LBeTKa OKa3bIBaeTcs po30Boil (reHoTun Aa). B pesyasrate
camoonsineHus B F, nomyuaercs paciuervieHne no GEHOTHIy B OTHOLIE-
Huu 1:2:1, a He 3:1, kak 3T0 OBUIO OBI NpPH IOJHOM AOMHUHHPOBaHMH.
Takum o6pa3som, B 1aHHOM ciy4dae B F, paciennenue no ¢geHoTuny cos-
NaJaeT C pacileIUICHUEM IO IeHOTUNy. [HOpHAHOCTb NPH HENOJHOM JA0-
MMHHPOBaHHHU SBJISETCS UCTOYHHKOM HM3MEHYMBOCTH. HemonHoe noMHHH-
pOBaHHE MMEETCA y pacTeHHs JIbBHHBIA 3B (OKpacka JIENECTKOB LIBETKA),
y Kyp (OKpacka OIepeHH), y KPYIIHOrO poraToro ckoTa (OKpacka epeTH)
 1p.
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Jduruopugnoe ckpeunBanne. CTATHCTHYECKHH XapaKTep
pacuieriennsi. llutonornvyeckre 0CHOBLI pacuienJieHHs

OpraHu3Mbl OTIIMYAIOTCS JPYr OT ApYra [0 MHOTHMM MapaM ajbTepHa-
THUBHBIX MpH3HakoB. [lo3TomMy Ha clleqyloleM 3Tane MCCIeN0BaHHM
I". MeHzaens npoaHaIM3MpoBal HacleJOBaHHE y ropoxa IBYX, Tpex H 6o-
nee nap npusHakoB. ['uOpuabl, KOTOpbIE NOIYYAIOT OT CKPEIUBAHHA Op-
TaHH3MOB, OTJIMYAIOLIMXCS JBYMsS NMapaMy aJIbTEPHATHBHBIX IPH3HAKOB,
Ha3bIBalOT TUrHOpHIaMH, TPEMs [lapaMH — TPUrHOpHAaMH M T. 1.

Jlist iuruOpuiHOTO CKpeluMBaHUs MeH ielb HCIOb30Bal TOMO3HUIOT-
HblE PaCTEHHS ropoxa, KOTOPhIC OTJIHYAIKCH 110 LBETY U THILy IOBEPXHO-
CTH CeMSAH: MATEPHHCKOE pacTeHHe HMENO XENThIE U ITaJIKHe ceMeHa; 06a
npu3HaKa ObLTH JOMHHAHTHBIMH. OTLOBCKOE PacTeHHE HMEJIO 3EICHBIC H
MOpLUMHHCTEIE CeMeHa; 00a npu3Haka ObulM peleccHBHbMH. Ecnu 06o-
3HAYUTDH JTOMHHAHTHBIH U PELIECCHBHBIN AJIeNnu, ONpeessfioLe LIBET ce-
MEHH, COOTBETCTBEHHO, OykBaMH A M a, a ajUelH, ONPEACIAIOIIHE THII
NOBEPXHOCTH CEMEHH, OykBaMH B 1 b, ToO reHOTHNBI TOMO3MIOTHBIX POJIH-
TenbCKUX (opM OyIoyT BHITISAETH CIEAYIOLMM 00pa3oM: MaTepHHCKOE
pacrenne AABB u oTLOBCKoe pacTeHue aabb. B mepBoM ciydae raMmertsi
Oynyt Hectu B cebe amnenu A u B (AB), Bo BTopom — a u b (ab). Cius-
HHE JBYX TaKHX TraMeT NpPHBEJAET K MOSBJICHHIO JUTHOPUAHOH 3HUIOTHI
AaBb. Ilo peHoTHIy TakHe pacTeHHs IIPH IIONTHOM JOMHHHUPOBAHUH OyoyT
obnagath JBYMs NOMHHAHTHBIMH NPU3HAKaMH: HX CeMEHa OyIyT >KeNTbl-
MH U DIaaKuMHU. [[1d Toro 9toObl BBIACHUTD, CKOJIBKO COPTOB raMeT odpa-
3yeT Takoi AUrubpui, MeHnens npoBen aHATM3MPYIOLLEE CKPELHBAHHUE:
OH CKpecTHJI THOpuAHbIe pacTeHus F| ¢ pacTeHHSMH, TOMO3HIOTHBIMH IO
JBYM pELIECCHBHBIM NpPH3HaKaM (TO €CTh MMEIOLIMMH 3€JIEHBIE H MOPIUH-
HHUCThIE CEMEHA; TeHOTHN aabb). B moToMctBe ObLIO MosnydeHo 4 kiacca
CEMSH B OTHOIICHHH, Oau3kom K 1:1:1:1:55, xenthix rnankux (AaBb); 51
3eneHbix raakux (aaBb); 49 xenteix MopuMHHCTHIX (Aabb) u 53 3erne-
HBIX MOPLIMHHCTHIX (aabb). Takum obpa3om, MeHuenb mokasan, 4To M-
rubpun obpasyer 4 copTa raMeT B paBHOM OTHOMLICHHH U ABIAETCS TE€TEPO-
3UTOTHBIM 10 06EHM AJUIENBHBIM MapaM.

Jns mpoBeneHUs aHaIM3a paclUeryieHHs N0 TeHOTHNy Heo0XoauMmo
CKPECTUTh 0COOU BCeX 16 reHOTUNIOB, KOTOPBIE NOTYYaTcs MPH COYETAHHH -
YETBIPEX COPTOB XKEHCKHX M MY)KCKUX [AMET, C PELIECCHBHOM FOMO3UTOTOM
(aabb), To ecrs npoBecTH aHanu3UpyloLlee CkpeuiMBaHue. TakoH aHamu3
[IOKA3bIBAET, YTO B pPE3yJbTaTe MOJTy4aeTcs 9 KIAaCCOB PacUICIUICHHs [0
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TCHOTHITY B OTHOWIEHMH 1:2:2:4:1:2:1:2:1. AHJIOTHYHBIH Pe3yJabTaT M0J1y-
qaeTcs ¥ MPH aHaJIU3€e ¢ MOMOLIBIO pelneTkH [leHHera.

Ilp MOHOrMOPHIHOM CKPELIMBAaHHH YHCIO KJIACCOB MO (PEHOTHILY
paBHO 2 (B oTHomeHuH 3:1), a no redoruny — 3 (B oTHomeHuu 1:2:1).
Ilpy TUruGPUIHOM CKPEIIMBAHHM JTH 3HAYEHHS COCTABMIIH, COOTBETCT-
BEHHO, 4 H 9, TO ecTh B Ci1y4yae ABYX IeHOB, ONPEAEIAIOIHX JBA HE3aBH-
CHMBIX NPH3HAKA, YHCJIO KIACCOB 110 (PEHOTHILy COOTBETCTBYET 2°, a 110
TEHOTHUITY — 3%,

Ha ocHOBaHMM OIHOBPEMEHHOIO aHAIH3a HACIEIOBAHHA HECKONBKHX
rap ajJbTEPHATHBHBIX NPU3HAKOB . MeHaens yCTaHOBHIT 3aKOHOMEPHOCTD
HE3aBHCHMOTO pacripenieieHus reHoB («dakropoB», mo Menzemo).
3Ta 3aKOHOMEPHOCTb M3BECTHA Kak 3-# 3akoH MeHaeNns: npy CKpelHBa-
HHHM JIByX TOMO3HMIOTHBIX OCOO€H, OTIMYAIOHIMXCA 10 HECKOIbKHM
QIbTEPHATHBHBIM NPH3HAKAM, T€Hbl U COOTBETCTBYIOIIUE TPH3HAKU Ha-
CIENyIOTCs HE3aBUCHMO ApPYT oT Apyra. Tperuit 3akoH MeHznens npume-
HHUM TOJIBKO K HacCJICAOBAaHHIO I'CHOB, HaXOASIIHXCSA B HETOMOJIOTHYHBIX
XpOMOCOMaXx.

Y CTaHOBHTh OCHOBHBIE 3aKOHOMEPHOCTH HacleloBaHus MeHOens cy-
Men 6iaronaps NMPHUMEHEHHIO CTATHCTHYECKOTO METOAA B FEHETHYECKOM
aHamm3e. CorjacHo 3aKOHY «4MCTOTBD» raMeT OTHOLIEHHS, BOSHHKAIOIUE
NpY pacleIUIEHHH TPHU3HAKOB, NPEACTABIAIOT COOOH pe3ynbTaTr Ciyqam-
HOTO COYETaHHUs raMeT, HECYLMX pa3Hble reHbl. [IpH oquHAKOBOM uMCie
raMerT M HX OJMHAKOBOH >H3HECIIOCOOHOCTH C PaBHOH BEPOSTHOCTHIO
BO3MOX@XHa BCTpe€Ya raMeThl, HECYIUEH NOMHHAHTHBIA amnenb A, ¢ TakoH
e raMeTOH MJM C raMeToH, Hecyllled pelecCHBHBIH amiens a. BeTpeua
JBYX raMeT — cly4alHoe coOBITHE, HO IIPH OOJIBIIOM YHCIIE TAKHX COOBI-
THH BBIABIIETCS OIpe/e/ieHHAs 3aKOHOMEPHOCTh, KOTOPYIO M Haboaa
Mengaens. OTclofa cleayeTt, 4TO BaXKHBIM YCJIOBHEM BBIABJIEHHS 3aKOHO-
MEPHOCTEH pacIleNICHHs SBISETCS pa3Mep BBIOODKHM JaHHBIX, KOTOpas
OLCHHBACTCA B OIIBITE. CaMo sBIIeHHE pacliCIvIEHUus — 3TO OHooruye-
CKOe€ sBJIEHHE, HO MPOSBJIEHHE €r0 HOCUT CTATHCTHYECKHH XapakTep.

K Hauany XX B., xorza ObUIH 3aHOBO OTKPBITHI 3aKOHBI MeHpeii, B
LHTOJIOTHH HAKOIIMJIOCH YK€ MHOIo CBCJ]CHHﬁ O Pa3BUTHH TaME€T H BO3-
HHKJIa THIIOTE3a O CBSI3H I€HOB ¢ XpoMocoMaMH. [{MTonornyeckie 0CHOBBI
IUrMOpHIHOIO CKpEIMBAHHS ONUPAOTCS Ha ciepyomue daxrel. B Ha-
CTOsIIlIEE BPEMs H3BECTHO, YTO NPH OOpa3oBaHHHM raMeT (IaMETOrCHE3E)
B npodase I Meiio3a IPOUCXOAUT KOHBIOTAIUSA TOMOJIOTHYHBIX XPOMOCOM;
B aHadaze [ 4ucno xpoMocoM, HaXOAAIHUXCS Y KAKAOTO U3 MOIOCOB KIIET-
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KH, YMEHBIAETCA BABoe, M3pecTHO Taioke, YTO NPH PACXOXAEHHA K pas-
HLIM TIOMIOCAM KaxkJas 1apa X poMOCcOM BefleT cefa He3aBHCHMO OT JPYTHX
nap. [IpH CIHAHUK JBYX TaMeT B 3UTOTE BOCCTAHABIHBACTCA MHILIOHIHLIH
nabop xpoMocoM (2n). Ipn o6pazoBanul rameT y AMIETEPOIHIOTHOH OCO-
61 (AaBb) naphi amnensHBIX I'¢HOR HAXORATCA B PasHBIX NAapax TOMOJIO-
THYHBIX XpPOMOCOM, He pe3ynnTate obpasyerca 4 Tuma ramer: AB, Ab, aB,
ab. 3rH 4 THNA raMeT BOHHKAIOT BCAESACTBHC CAYHARHOINO H HE3ABHCHMO-
ro pacxoXIECHUA IBYX Nap FOMONOTHYHBIX XPOMOCOM K NONFOCAM KIETKH B
aHadasy I meiosa. H3 storo cnenyer, 4To annens A ¢ oaMHakeBoH Bepo-
ATHOCTBI0 MOXKET MOMACTE B raMery ¢ ateneM B mmm ¢ annenem b. To ke
CaMOe CIIPaREAIMBO H AULA AJLIENA a.

Cuermeuuoe HacJ€T0BaHHeE. Hapymeune CUHENJCHHA.,
ITepexkpecT xpomocom

B xaxnoil XpoMOCOME HAXOOHTCH HECKONLKO ThICsY reHob. B cBain ¢
3THM BO3HHMKAET BOIIPOC O TOM, Kak OyNyT HACNEAOBATHCA IPH3HAKH, T€HE
KOTOPBIX HAXOAATCA B onHOH XpomocoMe. B 1906 r. B. barcou u P. len-
HET NMPOBOAHAN ONBITH MO CKPENIMBAHHIO IBYX PA3JHYHBLIX pac RYIIACTO-
ro ropoluKa, KOTOpPBIE Pa3NHYANHCE NO KBYM NAPAM NpH3HakoB (no dopme
TIBUIBLE] H 1I0 OKpacKe LIBETKA). YueHble OXKHAATH NONYYHTE B F; pacuien-
JIEHHE TIPH3HAKOB B OTHOWiEHHM 9:3:3:1, oAHaKO 3TOr0 HE CIYYHIIOCH!
OpH3HAKH HE BalH HE3aBHCHMOra HacledOBaHWA, OHM OCTABAIHCEH B HC-
XOAHOH KoMOHHALMY, KoTopas Osina y poguTensckux (GopM. 3To ABNEHHE
cHaga/a G610 HA?BAHO «IIPHTAKEHHEM», & No3nHee B paboTax aMeprKaH-
ckoro redetika Tomaca I'enta Moprana H €ro COTPYIHHKOB MOJYHHIIO
Ha3BaHHe «CLenNeHHs renosy. bnarogapa paboram T. Moprana » 6suto
OOCTHTHYTO MCHHMAHHE 3TOTO ABMEHHA. MopraH yCTAHOBHI, YTO MATEPH-
ANBLHOH OCHOBOH CLEIUIEHHS ABISETCA XpoMocoma. Bee reHbl, HaxoaanHe-
cA B OZHOH XpOMOCOME, CBA3AHBL MEKAY CO00H («cuenneHs») 1 o6pazyioT
«TPYNNEl CUEmneHs», CUSIUIEHHLIS reHbl pacloiiaraloTca B JIHHEHHOM
MOPAAKE H HACHeOYIOTCA BMecTe. UHCIIO IPYNN CLEIUIEHHS PaBHO 4YHCHY
[ap xpoOMOCOM, TO €CTh TalNOHAHOMY Habupy xpoMocoM (y roMorameT-
HBIX ocobeii).

JakoH cnemdeHnn (3akoH Moprana) MoxeT OLITE COPMYNHDOBAH
TAK: TCHBl, HaXOOAUHECA B ONHON XpoMOCOME, 00pasyioT IPyHLy cLere-
HHS W HACNeYIOTCH BMECTE N0 CXEME MOHOTHODHIHOIC CKPEIHBAHHA.
Yucno rpynn CUEMIEHHA PaBHO FanfoHAHOMY Habopy XxpoMocoM.
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Pa3obpaTh 3TO sABIEHHE MOXHO Ha CIEIYIOLIEM NIpUMeEpE: €CIM ABa
T'eHa MOJIHOCTBIO CLEIUIEHBI, TO AUrHOpuUa OyaeT AaBaTh TOIBKO JBa COPTa
ramMer — AB u ab B otHoulenuu 1:1. Ecnu e reHsl HacneayroTcs HE3aBH-
CHUMO (HE CLIEIUIEHHO), TO AUTeTEepO3urora aaeT 4 copra ramer: AB, Ab,
aB, ab B paBHOM cooTHoLIeHUH. [IpOBEPUTE 3TOT PaKT MOXKHO MyTEM aHa-
JIM3UPYIOLLETO CKPEIUMBaHHs (TO €CTh CKPELIMBaHHs ¢ TOMO3HIOTHOH pe-
LecCUBHOH (pOpMOIH): pacilenieHHe B aHATH3UPYIOILEM CKPELLIMBAaHUH MO~
KaXET HCCIICOBATEN0, CLEIUVIEHBl TeHbl MM Ke HAaclIedyloTcs
He3aBHCHMO. B ciyvae ecnu aurubpua obpasyer TOJbBKO JBa COpPTa raMeT
(TO €CTb I'EHbl CLEIUIEHBI), B PE3YJIBTAaTE€ aHATU3UPYIOLIEr0 CKPEIHBaHHUA
OyzeT MoydeHo JIMIUb ABe rpynibl ocobei B oTHowenun 1:1. TlonoBHHa
NoToMCTBa OyIeT UMETh JOMHUHAHTHBIE NPU3HAKH, @ BTOpAs IOJIOBUHA —
PELIECCHBHBIC, TO €CTh NEPeKOMOHHALMH PHU3HAKOB HabmoaaTeCca He Oy-
aeT. Ilpn HE3aBHCMMOM HacJIeIOBaHMH AHAM3HPYIOIIEE CKPELIMBAHHUE
JacT 4 rpynnsl 0oco0eil B paBHOM COOTHOIIEHHH C NEpeKOMOMHALMEN uc-
XOJHBIX MPU3HAKOB.

Janbredwnne onbithl T. MopraHa BbISBUIIH, YTO CLEIUIEHHE HE BCEraa
ObiBaeT abCONMOTHBIM. B 3KcnepUMeHTax ¢ IUIOAOBOH MYILIKOH Ipo3odH-
7o¥ MopraH noka3sal, YTo NOJHOE ClenieHHe Habmoaaercs Tobko B 83%
ciaydaeB (41,5% MOTOMCTBa HMENH CEPOE TENO M IMHHBIE KpbUIbS H
41,5% — 4epHOe TeNo U KOPOTKHE KPbUIbs, TO €CTh NIPU3HAKH POAUTEIND-
ckux ¢opM). B 17% cnyuyaes Habioganack nepeKoMOMHALIMA NPU3HAKOB:
8,5% noToMcTBa HMEJIO CEPOE TENI0 U KOPOTKHE Kpbuibs U 8,5% — yepHoe
TEJIO U JUIMHHBIE KpbUIbs. [IpUdMHON HapyllleHHs CLEIUIEHHs T€HOB CTall
KPOCCHHIOBEP — MEPEKPECT XpPOMOCOM, KOTOPBIH NPOUCXOAHUT B npodase
I mefio3a. BeL10 moKa3zaHO, YTO YeM Janblie APYT OT ApYyra pacrolOXEHBI
reHBl B XpOMOCOME, TEM BBIllle BEPOATHOCTb [1€pEKpecTa U TeM Goblie
obpasyercsa raMer c nepekombuHauueil reHo. Takum obpa3oM, 4acToTa
KPOCCHHIOBEpa MEXJIy IeHaMH MpONOPLUHOHATIbHA PACCTOAHHIO MEXIY
HUMH. B pesynerare KpoccHHroBepa yBelHYMBaeTCs KOMOMHATHBHAs H3-
MEHYHBOCTb, KOTOpas JaeT MaTepHal LUl €CTECTBEHHOro otbopa. B atom
M COCTOHMT OHOJIOrHYECKOe 3Ha4EHHE KPOCCHHIOBEPA.

C y4eToM MNpOUEHTa KPOCCHHIOBEPa COCTAaBIAIOTCS TE€HETHYECKHE
KapThl XpoMOcoM. Ha Takux kaprax HAHECEHO OTHOCHUTENIBHOE PACCTOAHUE
MeXIy FeHaMH, KOTopoe u3MepsieTcs B MopraHugax. OaHa MopraHuia
paBHa 1% KpoccHHroBepa.

454



I'eHoTHN Kak HeJOCTHAas HCTOPHUYECKH CJI0XXHBIIASICH
cucrema. I'eHeTHKa noJa.
Xpomocomnaﬂ TCOPHA HACICICTBCHHOCTH

I'eROTHN — 3TO HE MpoCTast COBOKYIHOCTb BCEX T'€HOB OpPraHM3Ma, a
CJIOKHAas 1I€JIOCTHAas CHCTEMa B3aMMOJCHCTBYIOIIHX TEHOB, KOTOpas BO3-
HHKJIa B MPOLECCE 3BOIOLHH BuAa. ['eH — 3710 yvacTok Moiyekyisl JJHK
(wmu PHK y BHupycoB u ¢aros). ['eH pacnonaraercs B ONpeIe/ICHHOM y4a-
CTKE XPOMOCOMBI — JIOKYCE — M BKJIIOYAET B Ce0sl OT HECKOJILKUX COTEH
o 1500 HykneotnnoB. Kaxapli reH «oTBE4acT» 3a CHHTE3 ONPEICICHHO-
ro 6enka. ['eHsl KOHTPONIHPYIOT 00pa3oBaHHe OEJIKOB, (PEPMEHTOB M, KaK
CJIEICTBHE 3TOT0, ONPEAENAOT BCe MPU3HAKH opraHuima. TaxuM o6pasoM,
B monekyne JHK «3anmcana» mHdopMaLus O XMMHUYECKOH CTpYKType
BCeX MOJieKyN 6enka. ['eH 0byagaeT BHICOKOH YCTOHUMBOCTBIO; 3TO OINpe-
JENAET OTHOCUTENBHOE ITOCTOSHCTBO BUaa. C ApYroH CTOPOHBI, T€H CIO-
co0eH K HaCIeICTBCHHbIM M3MEHEHHAM — MYTaLHAM; 3Ta CIOCOOHOCTh
reHa JIeXHT B OCHOBE M3MEHYHBOCTH OpraHu3Ma M cosgaer 6a3y Juis ecTe-
cTBeHHOro oT6opa. Bee 3TH CBOiicTBa F€HOB XapaKTEPHBI /I BCEX JKHBBIX
CYILIECTB Ha BCEX ATalax 3BOTIOLHH.

Pa3BuTHe npu3HaKa, KaKk MpaBuiIo, YIPABIAETCA HECKOJIBKMMHU TeHaMH,
MEXIy KOTOPBIMH BO3HHMKAET Olpe/esicHHOe B3auMmoneiictaue. [Ipumepom
B3aMMOAEHCTBUA AIUIENBHBIX I'EHOB SABJAETCA HEMOJHOE JOMHHHPOBaHHE,
IpH KOTOPOM JIOMHMHAHTHBIH I'€H HE IOJHOCTBIO MOJABNIAET AEHCTBHE pe-
LIECCHBHOI'O I€Ha; B pe3yJIbTaTe Pa3BHBAETCSA NMPOMEKYTOUHBIA MPH3HAK.
Ho B3amMoAecHCTBYIOT M HeajulenbHBIE TEHBI, B PE3YJIbTaTe€ 4€ro IpH
CKpELUMBaHHH TOABJIAIOTCA HOBbIE NpH3HaKH. Pasnuyalor cienyromue oc-
HOBHBIE BHJBl B3aHMOJEHCTBHS HEAJUIENbHBIX TI'€HOB: KOMILIEMEHTap-
HOCTb, 3IHCTa3, IONUMEPHSL.

Komnnemenmapuvle (TO €CTh «IONOJHAIONIME») TeHbI TPH COBMECT-
HOM JefiCTBHH OOYCIIOBIMBAIOT Pa3BUTHE HOBOrO NMpPH3HaKa, KOTOPOro He
0610 HH Y oHOTO U3 poauteneit. Tak, HaNpHUMep, IPH CKPEIUBAHUH JBYX
pacTeHHH LYIIHCTOro ropolluka ¢ Ge’IbIMU LIBETKAMH, HMEIOIUX T€HOTHIIBI
AAbb u aaBB, B F; 66111 moyueHs! pacTeHHs C MYPIYPHBIMH LIBETKAMH,
TeHOTHII KOTOphIX Obu1 AaBb. IlosBneHue HOBOro npusHaka y rubpuaa
HIEPBOTO IOKOJEHHS OOBIACHAETCA TEM, YTO B €r0 FEHOTHIIE MMEIOTCA [10-
MHHAHTHBIE aJL1esI 000UX TeHOB.

Onucmaz no cBOEMY NPOABICHHUIO IPOTHBOIOJIOKEH KOMILIEMEHTap-
HOCTH: [IPU 3IHCTa3e aJUleNib OJHOTO reHa NOJaBiseT IeHCTBHE amneneit
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Apyrux reHoB. Hanpumep, y Kyp ecTh reH, JOMHHAHTHBIH aJUIeNIb KOTOPO-
ro (C) onpenensier OKpalleHHOCTh [€pa, a PELeCCHBHBINA amiens () —
OTCYTCTBHE OKpackH. Jipyroi reH B JOMHHaHTHOM cocTosHud (I) mogae-
asieT AefictBue reda C, a B pelleCCMBHOM COCTOSIHMHM (1) HE MELIaeT posiB-
neHuto aeictBus reHa C. BeneactBue 3toro y kyp ¢ renorunom CCII
OKpacka nepa He npossisercs, a ¢ reHotunamu CCii win Ccii — nposis-
JIeTCA.

I'eHBI ONpenensoT He TOJNbKO Ka4eCTBEHHbIE, HO U KOJIHYECTBEHHEIE
IPU3HAKH (BEC XXHBOTHBIX, )XHPHOCTh MOJIOKA, AHLEHOCKOCTH y Kyp H
T. A.). BBL10 10Ka3aHO, YTO MPOsIBIEHHE TAKUX IIPH3HAKOB CBA3aHO C B3aH-
MOJEHCTBHEM MHOTHX JOMHHAHTHBIX I'€HOB, BIHAIOUINX Ha OAHMH H TOT XK€
npu3Hak. I'eHbl Takoro TWma Ha3BaIU HoaumepHvimu. IIpH HaKOIIEHUH
JOMHHAHTHBIX INOJMMEpHBIX T'€HOB MX JeicTBHE cymMMHpyercs. Hampu-
Mep, OKpackKa 3epeH MUIEHHIBl MOXKET H3MEHATHCS OT 6JieIHO-KpaCHOM 10
TEMHO-KPacHOH, a MOXKET U OTCYTCTBOBaTh (Oensie 3epHa). I'enoTun pac-
TEHHMH C HEOKpaIIEHHBIMH 3€pHaMH ObLT a,a,3,3,a3a3; TEHOTHII PACTEHHMH C
TEMHO-KPacHbIMH 3epHaMH — A A|AA;A3A;3. T'eHOTHNBI pacTeHHil ¢
MIPOMEXYTOYHBIMH THIIAMH OKPACKH 3aHHUMAIH IIPOMEXYTOUYHBIE MOJI0XKe-
HHA (Hanpumep, A ja;AjayAsas).

H3yuyeHne B3auMOAEHCTBHA W MHOXECTBEHHOIO [EHCTBHA I'€HOB MOJ-
TBEPXIAET TOT (aKT, YTO IEHOTHII IIPEACTABISET CODOH LENOCTHYIO HCTO-
PHUYECKHU CIIOKHUBIIYIOCSH CHCTEMY B3aUMOJIEHCTBYIOWUX I'€HOB.

B opranu3Me HeT HEHACIEACTBEHHBIX MPU3HAKOB. TOT WM HHOHM mON
OpraHu3Ma — 3TO TOXKE€ HACIEeICTBEHHBIH NpH3HAK. Y J>KUBOTHBIX, Kak
NPaBUIO, MOJ ONpPENEIAETCS B MOMEHT OIUIONOTBOPEHHS (MCKIIOYEHHEM
ABJISIETCSA, HaIpUMep, NapTEHOT€HETHYecKoe pa3MHOXeHue). ['naBHyro
pOJIb B ONPEAENICHUH I0J1a UIPaeT XPOMOCOMHBIH HaGop 3HMTOTHL. Y caM-
IIOB ¥ CAMOK OJIHOTO BHJ]a XPOMOCOMHEIE HabOPhI OTIHYAIOTCS MO OIHOH
[1ape XpoMOCOM -— MO MOJOBBIM XpoMocoMaM (X win Y). ITo ocransHbIM
napaM XpOMOCOM OTJIHYMH HET — 3T0 ayTocoMsl (A). Ilon, umMerommi
OJTMHAKOBbIE I0NOBBIE XpoMOCOoMBI (XX), 0Opa3yeT onHMH THI raMeT (Bce
rametsl OyayT uMers X-xpoMocoMy). Takoit Moy Ha3bIBalOT rOMOraMeT-
HeiM. [Ton, uMmerounit pasHele MoynoBele XpoMocoMHl (XVY), oOpasyer B
PaBHOM COOTHOLUEHHH [Ba THma ramer (¢ X- U Y-xpoMmocoMamu). ITo re-
TEPOraMETHBIA NON. Y HeIoBeKa U JPYTrHX MIICKONHTAIOIIUX TOMOraMer-
HBIH [TOJ — EHCKHUH, a reTeporaMeTHeIii — MyxcKkoi. Ho MoryT GbITh H
JIpYrHe BapHaHTHI: HAIIPMMEDP, Y HEKOTOPBIX 0abouek, a TakkKe y NTHII U
HpeCMBIKa}OHlHXCS[ I‘eTCpOI‘aMCTeH JKEHCKHH I10I.
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V yenoBeka 23 mapsl XxpoMocoM: 22 maphi ayrocOM M OJIHA lapa IoJIo-
BBIX XPOMOCOM. XpOMOCOMHEIH Habop Myx4uHbl — 44A + XV; xpoMo-
coMHbIil Habop xeHuwHsl — 44A + XX. B mpouecce rameroreHesa B
pe3ynbTare MeHo3a oOpa3yloTcs raMeThl C ralyIonJHBIM HaGOopoM XpoMo-
CoM. V¥ JKEHIUMHBI Bce sinexnerky 6ynyr umers 22 A + X-XxpoMocomy.
Y Myxuunsl 50% cnepmaro3onnoB 6yayT uMeth 22 A + X-XpoMocoMmy,
a 50% — 22 A + Y-xpomocomy. OueBHIHO, 4TO NPH OIUIOJOTBOPEHHH
AMLEKIETKa C OJMHAKOBOM BEPOATHOCTHIO MOXET OBITH OIUIOAOTBOPEHA
CHEpMAaTO30HJ0M MEPBOrO HIIM BTOPOTO THIIA, B PE3ybTaTe YEro COOTHO-
LIIEHHE MOJOB AOJKHO ObITh mpuMepHO oauHakoBbiM (1:1). MyxuuHa
X-XpoMOCOMy MOJTy4aeT OT MAaTepH, a ¥ -XpOMOCOMY — OT OTLIa; CI€J0Ba-
TENbHO, PEIIAIOLIYI0 POJb B ONPEACIEHHH II0a MIPaeT HMEHHO
Y-xpoMocoMa.

B nonoBeIx XpoMOcOMax HMEIOTCSA T'€Hbl, KOTOPHIE ONPEACIIOT MPH-
3HaK{, HE HMCIOIIME OTHOLIEHHS K TIIOJIOBBIM. Tak, -HalpHMep,
X-XpoMOcoMa y 4eJIoBEKa COAEPKHT reH H, ompeaensionui cBepThIBac-
MOCTb KpoBH. Ero peneccuBHblif amiens h onpenenser HacinenoBaHue re-
MOGWIHH — 3a00JIeBaHHUA, IPH KOTOPOM KPOBb HE MOXET CBEPTHIBAThCA.
Ilpu xapuotune X"X" Gonesnp He IIPOSIBUTCSA, a [P KapHOTHUIIE Xy —
NpOABUTCS (PEHOTHIMYECKH, TAaK KaK Y-XpOMOCOMa HE TOMOJIOIHYHA
X-XpoMOCOME U HE COAEPHKUT COOTBETCTBYIOIIETO JOMHHAHTHOIO aJlIes.

OcHoBaTeleM XPOMOCOMHOI T€OPHH HAacJIeJCTBEHHOCTH CUMTAeTCs
T.I'. MopraH. Ilpu conocraBneHiH 3aKOHOMEPHOCTEH HAcIeOBaHUsA MPHU-
3HAKOB U NOBEIEHHSA XPOMOCOM B Meio3e u MuTO3¢ MopraH chopMynupo-
BaJl CIIEAyIOLINE OCHOBHBIE MOJIOKEHHUA:

1. HocuTenaMu HacleICTBEHHOCTH SABISIOTCA TEHLI, HAXOAsAILHECH B
XPOMOCOMaX.

2. Kaxaslif reH UIMeeT B XpOMOCOME CTPOTO OMpe/ieiieHHOe MecTO (JIOKYC
reHa).

3. Kaxzas XxpoMOcoMa COJEPIKHT JECATKH ThICSY '€HOB, KOTOPbIE pacIIo-
JIOXEHBI B HeH TMHEHHO.

4. TeHBl B OAHOI XpPOMOCOME HA3BIBAIOTCS CLICIUICHHBEIMH M 00pa3yioT
IpyNny cueruieHus. Yucio rpyni cUerieHus paBHO TalwioHIHOMY Ha-
6opy XpoMocoMm.

5. TeHsl B 0gHOM XpOMOCOME HACIIEOYIOTCA COBMECTHO.

6. IlepexoMOuHaLKs NIPU3HAKOB [IPOUCXOAHUT 3a CYET HE3aBHCHMOI'O pac-
XOXIEHUsI XPOMOCOM B Meiio3e U 00MEHa MeX]y yJacTKaMH roMOJIO-
THYHBIX XpPOMOCOM (KPOCCHHIOBEPA).
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3ajaHHA

BribepuTe oqHH NpaBHILHBIH OTBeT.

AJNenbHBIMH Ha3bIBAKOTCS I'€HbI

1) pacrnosoxeHHbIE PAAOM B OJHOH XPOMOCOME

2) ompenensoUIYE BO3MOXKHOCTb Pa3BUTHA OJAHOTO MPU3HAKA

3) oOycroBNHBaKOLIME MOSBIECHHE TOILKO PELECCHBHBIX IPH3HAKOB
4) o6ycnoBnMBaOLIME NOSBIEHHE TOJNBKO TOMUHAHTHBIX TIPH3HAKOB

deHotnn — 3to

1) cnocobHOCTh OJHOrO I'eHa KOHTPOJNHPOBaTh HECKOJIBKO IIpH-
3HAKOB

2) COBOKYIIHOCTb BHEIIHHX M BHYTPEHHHUX MPU3HAKOB OpraHU3Ma

3) COBOKYNHOCTB BCEX I€HOB OpPraHM3Ma

4) cnocoOGHOCTE MHOXECTBAa F€HOB KOHTPOJIMPOBATH OAUH IPH-
3HaK

I'enotun — 310

1) COBOKYNHOCTb BCEX I'€HOB OpraHHU3Ma

2) COBOKYIHOCTb BCEX F€HOB MOITYJISLIHH

3) ramnouaHsIH HAGOpP XPOMOCOM

4) COBOKYNIHOCTb BCEX F€HOB M IPU3HAKOB OPraHU3Ma

I'. Mennens Ha HayaJIbHOM 3Tane 3KCIEPUMEHTa MCIIONB30BANl B

KaueCTBE POAUTENBLCKUX PACTEHHI ropoxa

1) 4HCTBIE THHUH

2) TreTepo3HroTHhIE 0COOH

3) o0co6u, rOMO3HTOTHBIE MO PELECCHBHOMY TEHY

4) opmHy reTepo3UroTHYIO U OJHY FOMO3UIOTHYIO IO PELECCHBHO-
My TeHy ocoOH

CKOJIbKO THIIOB raMeT 00pa3yloT reTepo3HUroTHbIE 0co0H?
1) onmun 3) uetnipe

2) nBa 4) BOCEMb
CLUEIUICHHBIMH Ha3bIBAIOTCA [E€HBI, HAXOAILINECS B

1) onHo¥M xpoMocome

2) rOMONOTHYHBIX XpOMOCOMAx
3) HEroMoJIOTHYHBIX XpOMOCOMax
4) TONBKO B X-XpOMOCOMax



10.

11.

12.

13.

IIpyunHOM HapyllleHHs 3aKOHAa CHEIUIEHHOIO HacleJOBaHHA

ABIIAETCA

1) He3aBHCHMOE pacxOXIEHHE MOMOIOTHYHBIX XpoMocoM B I ne-
JIEHUHU MeHo3a

2) He3aBHCHMOE pacxoxaeHue xpomatu[ Bo Il nenenun menosa

3) mnepekpecT XpOMOCOM BO BpeMs Meiio3a

4) BcCe nepevYHcIeHHbIE IPOIECChI

YacToTa KpOCCHHIOBEpa MEXy IBYMs TeHaMH ONPEACIAETCS
1) HOMHMHAHTHOCTBIO OJIHOT'O U3 '€HOB

2) IOMMHAHTHOCTHIO OOOHUX F€HOB

3) peneccHBHOCTHIO 0OOMX T€HOB

4) paccTOSHHUEM MeXIy r'eHaMH

HocutensMu reHa, ONpeneNsOIEro pa3BUTHE TIeMOGHIIHH,
SIBJIAIOTCS:

1) uyale My>X4HHBI, YEM XEHLIHUHBI

2) wyare XEeHIIHHBI, YeM MYX4YHUHbI

3) TOJBKO MYXYHHBI

4) TOJIbKO XEHIUHHBI

Ipy MeHIeneBCKOM MOHOTHOPHIHOM CKPELIMBAHHM J0JIA 0cobei ¢
OJIHHM PEHECCHBHBIM I'€HOM BO BTOPOM NOKOJIEHHH COCTABHT

1) 25% 3) 75%

2) 50% ' 4) 100%

ITpu npoMeXyTOYHOM XapaKTepe HacleIOBaHHUs YHCI0 BO3MOXHEIX
(eHOTHIIOB BO BTOPOM TOKOJNEHHH PaBHO

1) 1 3) 3

2) 2 4) 4

ITpu MeHzeeBCKOM QUrHOPUAHOM CKpPELIMBAHUH YHCIIO KJIaCCOB 110
(eHOTHITY BO BTOPOM IOKOJICHHH PaBHO

1) 3 3) 9

2) 4 4) 16

Jns BBIABJICHHSA TeTEPOZMIOTHOCTH T'MOpHUAHOH o0coOu HyXHO
CKPECTHUTH €€ C

1) HocuTeneM JOMHHAHTHOIO ajLIes

2) HOCHTENEM PELIECCUBHOIO ajlies

3) TOMO3HIOTOI IO PeLeCCHBHOMY aJLIEIIO

4) TrOMO3UroTOH MO JOMHHAHTHOMY QJUIENTIO0
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14.

15.

16.

17.

18.

460

3akoH Hezaencumoro pacmervieHus . Mengens BbImonHAeTcs
TONBKO B TOM CIYYae, ECaK

1)
2)
3)
4)

4ANEH Pa3HBIX TEHOB HAXOAATICH B OTHHX H TEX e XpOMOCOoMaX
4TUIENN PASHEIX I'CHOB HAXOIATCA B PA3IHLIX XPOMOCOMax
anney peueCCHBHBL

TSI AOMHHAHTHEBL

T, MopraH ABRAeTCA aBTOPOM 3aKOHA

1)
2)
3)
4)

HE3aBUCHMOTC pacilennenus
YHCTOTHI TAMET

eAuHooOpasKA rupHIOB NEPROTC MOKONEHHA
CLUEIUIEHHSA TeHOB

BuifepuTe TPH NpaBHALHBIX OTBETA,

K ocobennocram rubpunonoraaeckoro meroaa I'. Mengens Moxeo
OTHECTH

1)

2)
3)
4)
3)
6)

HCTIONB30BAHHE OCOOEH, paznuualonIMxca HebOMbUIMM KOIHYe-
CTBOM IIPH3HAKOB

H3YHCHHE aIbTEPHATHBHBIX MPH3HAKOB

HCIIOAL3OBAHHC TONBKO CAMOONBLISIONIAXCA paCTCHHﬁ
MCTIONB30BAHHE FEHETHUYSCKHX KapT

Maccossld 0160p

TOYHEIA KOMHYECTECHHRIA yueT

T oMO3HroTHRIMHK OPra’nu3MaMy HAKBAKTCH TAKHE, KOTODPBIC

1
2)
3)
4)
3)
6)

OpH CKPEWMBAHKH © cebe NoaodHEIMU HE AAl0T paclletIeHHs
[P CKPeNIMBAHKH ¢ cefe NoaoBHBIMK 250T pacilieIUIeHHE
HECYT pazHble A’LIETH OJHOTO K TOFO e reHa

06pa3syloT TONEKO OHH COPT FraMeT

00pazyioT HECKONBKD COPTOR TaMeT

HecyT B cefe MH60 TONBKO NOMHHAHTHEIH, THGO TONBKO peLec-
CMBHEL ren

[oMonoruuteie XpOMOCOMEL

1)
2)
3)
4)
3

6)

OIHHAKOBBI N0 pa3Mepy H hopmMe

KOHBHTHPYIOT B Mpadase I Metiosa

PacxoadTed K NoNocaM WISTKH B anacdaic T mciosa

pacxoafrcs K 1oicaMm ieTky B anadaie 11 meftosa
PACNONAratoTCs B AKBATOPHAILHOH IUIOCKOCTH KNETKH B METa-
pase [1 meroza

HMEIOT OJIHHAKOBOE MPOHCXOXIEHTE



19. K

NOJI0XKREHHAM XpoM OCOMHON TECPHH HACICACTRCHHOCTH

T. MopraHa OTHOCSTCA CleMyHIHe

1)

2)

3)

4)
5)

6)

HOCHTETAMH HaclleICTBEHHOCTH ABIIAKTCA MeHbI, HAXOAMIHECA
B XpOMOCOMaX

npH 00pa3oBaHHH MONOBBIX KNETOK B KAKIYI0 M3 HHX 11OIIAJAET
TOALKO OAMH [eH W3 Mapsl

K@ Bl T€H HMEET OMpPeNeneHHOe MECTO, WU OKYC, B XPOMO-
coMme

MYTalMH BO3HHKAIOT 34 c4eT H3MEHCHUA (JeHOTUIIOB

TEHB] PACIINICHKEHB! B XPOMOCOMAX B onpefencHHoH JTHHeliHOH
NOCNEAeBATENBHOCTH

MEXAY T€HaMH, Kak a/UIeNbHbIMH, TAK H HEAIENbHBEIMH, OCY-
ILECTE:IAKOTCH pazHbIc HOpMEl B3aHMOAeHCTENA

20. DopMaMu BIZHMOICHCTBHS HEALIENBHEIX TCHOB SABIAIOTCH

1)
2)
3)
4
3)
6)

KOAOMHHHPOBAHHE
KOMIIICMEHTAPHOCTh
3ILHCTAY

noaUMepHs
CBEPXTOMHHHPOBAHHE
HEMONHOE AOCMHHHPOBAHMC

21. YCcTAHOBMTE COOTBETCTBHE MEXLY COepRaAHHEM TIEPBOr0 U BTOPO-
ro CTONGUOB, TAe

A — TOMHHAHTHLIH IIPHIHAK KEJATOH OKPACKH ¢CeMEHH

2 — peUeCCHBHLIH NMPH3HAK 3€/1¢HOH OKPACKH CeMEHH

B — NOMHHAHTHLII{ NPH3HAK rNAIKOH MOBEPXHOCTH CEMEHH

B — penecCHBHEIH TIPH3HAK MOPIIHHHCTOH MOBEPXHOCTH CEMEHH

1y
2)
3)
4)
3)
6)

aaBs A) IKCNTBIC TI3AKHE CCMCHA

AaBs b) 3emeHble rmaaxue ceMeHa
AABB B) xenThie MOPIHHHUCTLIE CEMEHA
AaBB

aaBB

AABs
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Kmoun k 3apanusam

Ne ponpoca 1|1 2|314]S5 6 7 ] 9 10
0TEET 2|21 11]3 1, 3 4 4 2
Newonpoca [11[12|1314fas| 16 |17 |18 | 19 | 20
oTRer 323 [2[4]1260146]123[135]234
3apanue 21
1 2 3 4 5 6
b A B A b A

Pouanb renoTHna B yCN0BHH BHEIIHEH cpeabl
B (pOpMHPOBAHHH PeHOTHNA.
MoaudukauHoOHHAS H3MEHYHBOCTh.,
Hopma peakuuu. CraTHcTHYECKHE 3AKOHOMEPHOCTH
MOoNHPHKANHOHHOH HIMEHYHBOCTH

HimenunpocToI0 HasbBaeTCs ofiee CBOACTBO JKHBBIX CYLUECTE MPH-
ofperars paziMind MeKay oco0AMM OIHOTO BHIAa, deHCTBHTENLHO, CpaB-
HHEaA OBA PACTEHHA MM JIBA »KHBOTHBIX, OTHOCALUMXCH K OMHOMY BHAY,
HEIb3A HE 3AMETHTH, YTO DHM 00A3aTENBHO OTIHHAKITCH APYT OT Apyra: 1o
OKpacke, 10 pa3MepaM Tena M T. I. F3MeHYHBOCTH NOABCPHKCHE] BCC MPH-
3HaKH OpraHu3Ma. Hanpumep, pacTeHHA BOAHOIO JIOTHKA MMEKOT PANIHH-
HyK» QOpMY THCTBEE B 3ABHCHMOCTH OT TOI'O, HAXOJRICA JIHCTRA MOJ BO-
JoW MAM Ha Bo3yxe. ¥ BceX BOJHBIX JIKOTHKOB B BOAE Pa3BHBAIOTCA
TOHKHC JUCThA, & HA BO3AYXe — Wapesanueic. Bee pacTedua GenokouaH-
HOit KaNycTHL TIPH BeIPAIIHMBAHKH B XKAPKOM KIIHMATe He 00pasyioT Kowa-
noB, ¥ BCeX N[ N0/ NeiCTBUEM CONHEYHRIX Tyueil B Koxke obpasyerca
TEMHBIA TTHTMEHT — MEIAHHH, U TakuM obpasom BosHHKaeT 3arap. Cne-
HOOBATENBHO, BCE 0CO0H OAHOTO BHAA CXOJHO HIMEHAIOTCA IO JeHCTBHEM
otpeaeneHnoro $axTopa BHEIIHEH cpefnl. CXOOHBIE H3IMEHCHHMA BCeX
ocobeil MOTOMCTEA MOMYAAUMH KAKCTO-NTHGO BHAZ B CXO/HBIX YCIOBMIX
CYIIECTBOBAHNA OTHOCAT K MOauHKALMOHHOH (IPynnoBoi, onpencnen-
HOM)} HIMEHYHBOCTH.

Meooughurayuonnas usmenyusorme HE 3aTPArHBAET FEHEI OpraHHiIMa o
He nepefaeTca U3 MOKOIeHHA B noxonenne. Monndurxauny HabmoaaTes
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TOJIBKO Ha MPOTDKEHHU KU3HU OPraHH3Ma, HaXOMAIETOCA B ONpEAEeH-
HBIX YCJIOBUSX.

Moau¢puKauMoHHAsS H3MEHYHBOCTh NPH3HAKA MOXET OBITH OYEHBL Be-
JKMKa, HO OHA BCETJa KOHTPOJIHPYETCS I'€HOTHIIOM OpraHusma. Tak, Ha-
TIPUMEP, YCUICHHBIM KOPMJICHUEM H XOPOILIMM YXOJOM MOXHO YBEIHYHTH
HACTPHUT WLIEPCTH C OAHOH OBLE! A0 40 KI, OOHAKO HUKAKUMH YCHIMAMH
3TOT MOKA3aTelNb HENb3s YBeIHuuTh 10 200 Kr.

I'panuubl MOAHGHKAIMOHHOH H3MEHYHUBOCTH, KOHTPOIMPYEMBIE TE€HO-
THIIOM OpPTaHM3Ma, Ha3BIBAIOT Hopmou peaxyuu. OLHN NPH3HAKH (HAIPH-
M€p, MOJIOYHOCTh CKOTa) 001aJar0T LIMPOKOH HOPMOH DEaKIuH, APYrHe
(HarpuMep, LUBET LIEPCTH) — Y3KOH HOPMOH pEaKIHMH.

TakuM 00pa3oM, MOXHO CKa3aTh, YTO HACJIEAyeTCsl HE caM IIPHU3HAK, a
CnocoOHOCTh OpraHu3Ma (OmpeAenseMasl ero reHOTHIIOM) POJEMOHCTPH-
pOBaTh NMPU3HAK B OONBIICH WM MEHBIICH CTENIEHH B 3aBUCHMOCTH OT YC-
JIOBHMH CYILIECTBOBaHHSL

MozaudukaunoHHas H3MEHYMBOCTH XapaKTEPU3YETCA CICAYIOIIUMHU
OCHOBHBIMH CBOMCTBaMH:

1. HenacnexyeMocTbo.

2. T'pynmoBbIM XapakTepoM HU3MEHEHUI.

3. YeTko# 3aBUCMMOCTBIO HAIIPAaBICHHOCTH U3MECHEHHH OT ONpeAeIeHHO-
rO BO3JCHCTBUS BHELIHEH Cpebl.

4. HopmMmo# peakMi — TO €CTh IPAHHULBI 3TOTO BHIA U3MECHYHBOCTH OIl-
penesIIoTCA TEHOTHIIOM OpraHu3Ma.

K cratuctHueckuM 3aKOHOMEPHOCTAM MOTHU(PHKAIIMOHHON H3MEHYH-
BOCTH OTHOCSITCS BapHALIMOHHBIA pAA M3MEHYMBOCTH IPHU3HAKa U BapHa-
LIHOHHAas KpuBas. BapHaunoHHbIiH paa NpeAcTaBsieT pa BapHaHT (TO eCTh
3HaueHUH NpU3HaKa), PaclONIOKEHHBIX B IOPSAKE HapacTaHUS WIH YOBI-
BaHus. Hampumep, ecnu coGpath JUCTBSA ¢ OMHOTO JEPEBA H PACHOTIOKHTE
HX [0 Mepe YBEIMYEHHS JUIMHBI TUCTOBOH IUTACTHHKH, TO MOIYYUTCS Ba-
PHALIMOHHBIA PAd U3MEHYHBOCTH JAHHOTO NpH3Haka. BapuaunoHHas kpu-
Basd — 3T0 rpadudeckoe U300parkeHHe 3aBUCHMOCTH MEXIY pa3MaxoM
HM3MEHYMUBOCTH NPH3HAKA U YACTOTOH BCTPEYAEMOCTH OTAEIBHBIX BapHaH-
TOB JaHHOTo npu3Haka. Haubosiee THIHYHBIH MOKa3aTenb IpU3HAKA — 3TO
€ro CpelHsAs BEIUYHHA, TO €CTh CpeAHee apudhMeTHIeCKoe BApHALHOHHOTO
pana.
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MyTanun 1 X NpUYHHLL. 3aK0H rOMOIOFHYeCKHX PRIOB
HacaencTaeHHo# namenunsocta H A, Bagunaosa.
IKcnepHMEHTATLHOE NI0JYYeHHe MYTauui

K nacnedcmeennoti usMenuugocmu OTHOCAT TAKHE M3MCHEHHS [PH-
3HAKOB JKHBBIX CYILECTB, KOTOPEIC CBA3AHHI ¢ MIMEHCHUAMH B TCHOTHIIC
(TO eCcTb MYTAUMAMH) H MEPEIAIOTC U3 NOKOMEHHUS B BoKorenue, Huoraa
3TH H3MEHEHHA XOPOIIO 3aMETHE (EHOTHITHYECKH, HANPHMED, OTCYTCTEHE
MMICMEHTOB B KOXE H Bonocax - anbbuuuim. Ho game MyTauun GeiBaroT
PEUCCCHBHEIMH M B (EHOTHIIE DPOABNSIOTCH TOALKO B TOM CTy4ae, KOroa
OHH PUCYTCTBYIOT B FOMO3HTOTHOM COCTOSHHEH.

ITepenaua reHeTHYECKOG MATEPHATA OT POANTENEH IIOTOMCTRY JOJK-
Ha MPOHUCXOAHTE O4eHb TOYHO, HHAYC BH/LI COXPAHHTECS HC MOTYT. Oana-
KO MHOTIa MPOUCKXOIAT KOMH4CCTBEHHBIE UM KAMECTBCHHBIE HAMEHEHUSA B
JHK, u gouepHHe KIeTKH NORy4al0T HCKAKCHHBIA O CPABHCHHIO C poaU-
TenbCKUMH Halop reHoB. Takue olMOKM B HACIEACTBEHHOM MATEpHANE
NEPENAKTCA  CIEAYIOLIEMY T[IOKOJEHHIO M HA3HBAIOTCA MYTAHSMH
(ram. mutatio ~— nepemena). OpraHusM, NONYIHBIIHI B pe3ynETaTe MYyTa-
LMY HOBbIE CBOMCTRA, HA3LIBAKOT MyTaHTOM. MyTaunonHas Teopus Obuia
paspaborana B nauane XX Bexa romaHackum OoTaHmkoMm T'yro ac
DpH3OM.

MyTalMH HMelOT PIA CBOHCTE!

1. MyTaluMH BO3HHKalOT BHE3AMHO, W MYTHPOBATH MOMKET Nobad uacTe

TE€HOTHIIA.

MyTannm 4auie GBIBAIOT PELECCHBHBIMH U PEXKE — NOMHHAHTHBIMH.

3. Myrtanun MoryT OsiTh BpeIHBIMHM (OONBNIMHCTBO MYTAlHi), Heii-

TPANILHBIMH U NOTICIHBIMY {OYEHb PENKO) A8 OpraHniMa,

MyTanuu nepeaaoTes U3 NOKONSHUS B MOKONEHHE,

5. MyTanHH npencTaBnaioT cofoH CTOMKHE HAMEHEHRA HACTEICTREHHOTO

MaTepHana.

6. MyTannH — 3710 KauecTBEHHbIE MIMEHEHMS, KOTOpbIE, KaK MpPaBHIO,

He 00pa3yioT HempepBIBHOTO PAAA BOKPYT CPeIHEH BEITH4YMHBI NpH-

" $HAKA.
7. MyTauus MOryT MOBTOPATHCA.

MyTauru MOFYT NPOMCXOINTE N0 BIMAHWEM KaK BHEIIHMX, TaK W
BHYTPEHHHX BO3AeHCTBHA. Pa3THuaioT MyTalHM TeHepaTHBHbIC (OHW BO3-
HHKAKT B TaMeTax) M coMaTHHeckde (OHM BOZHMKAKT B COMATHUYECKHX
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KJIETKaX ¥ 3aTParuBaioT JMINb YaCTh TENa); TaKKe MyTaluH OyayT nepena-
BaThCA CIICTYIOIIMM IOKOJICHHAM TOJBKO TPH BETETATHBHOM pa3sMHOMe-
HHH.

ITo xapakTepy M3MEHEHHH B I€HOTHMIIC MyTallMH NOAPa3AEILIIOTCI Ha
HeCKONnbKO BUNOB. Toueunbie, WA TeHHbBIC, MyTalMH IPeJCTaBIsIOT coboit
M3MEHEHHA B OTJE/BHBIX I€HaX. JTO MOXKET NPOU3ONTH IIPH 3aMEHE, BhI-
NaJCHHH WIH BCTaBKE OJHOrO MM HECKOJBKHMX HYKJICOTHIOB B MOJEKYsE
JHK.

Xpomocomubie MyTalUMHM IpencraBisior cobol H3MEHEeHHsA yacTei
XPOMOCOM HIJIM HENBIX XpOMOCOM. Takue MyTalMH MOTYT IPOHCXOIMTH B
pe3ynbTare AENElHH — YTPaThl YacTH XPOMOCOMBI, TYTUIMKalMH — YI-
BOCHHUS KaKoro-aubo yyactka XpoMOCOMBI, HHBEPCHH — IIOBOPOTA y4acT-
Ka XpoMocoMel Ha 180°, TpaHCIOKaMKM — OTPBIBA YACTH XPOMOCOMBI H
TIEpEMEILIEHHA €€ B HOBOE MOJI0XKEHHE, HANPUMED, IPHCOCAMHEHHUA K IpY-
roi, HETOMOJIOTMYHOM, XpoMocoMe. CTPYKTypHBIE XPOMOCOMHBIE MYyTa-
IIMH, KaK IPaBUIIO, BPEIHBI U1l OPraHu3Ma.

I'enomnbie MyTallMH 3aKJIIOYAIOTCA B M3MEHEHHH YMClIa XpPOMOCOM B
raruiongHoM Habope. JTo MOXET NMPOMCXOIUTH 32 CUeT YMEHBIUCHUSA HITH
YBEJIMYCHHUS YHCIAa XPOMOCOM B ramiougHoM Habope. YacTHbli chyvait
TEHOMHBIX MyTalMH — IOJIMIUIOWANS — YBEJIHYEHHE YHCIIa XPOMOCOM B
TEHOTHIIE, KPaTHOE N. JTO SBJICHUEC BO3HHUKAET NPH HApYICHHH BEPETCHA
JeJIeHHMA B MeHo3e MM MuTO3e. [ToIHIuIonap! OTIHYal0TCA MOIHBIM pOC-
TOM, GONBIIMMH pa3MepaMu. BONBIUMHCTBO KYJIBTYPHBIX PaCTEHHMH IOJIH-
maongsl. I'eTepornonaus cBsf3aHa ¢ HEAOCTATKOM WIH M30BLITKOM XpOMO-
COM B OJIHOH FOMOJIOTHYHOH Nape. 3TH MyTallMH BPEIHBI IS OpraHU3Ma;
IPHMEPOM MOXKET CITyxHTh 6one3Hb ayHa, npu kotopoii B 21-if mape mo-
ABIISCTCS THIIHAA XPOMOCOMA.

BonbmMHCTBO MyTaHTOB UMEET CHHIKEHHYIO SKH3HECIIOCOOHOCTD U OT-
CEHBAETCA B [IPOLIECCE €CTECTBEHHOIo 0T60pa. [y 3BOMIOLUH HITH CeNeK-
IIMM HOBBIX IOPOJ M COPTOB HEOOXOMHUMBI Te€ peaKue OCoOH, KOTOphIE
HMEIOT GJIaTONPHUATHBIC WIIM HEUTPAIBHBIE MYTALMH. DBOTIOIHOHHOE 3Ha-
YCHHE MYTAlMH COCTOMT B TOM, YTO MMEHHO OHH CO3AI0T HAaClIeACTBEH-
HBI€ M3MEHCHHA, ABIIOLINECS MAaTEPHAIOM U €CTECTBEHHOro oTbopa B
IIPHPOIE.

Myrauun Heo6XOAUMBI TaKXKe UL HCKYCCTBEHHOro oTOopa ocobeit ¢
HOBBIMH, LICHHBIMH JUI 4elloBeKa CBOMcTBaMHM, J[ns MoiyuyeHHs HOBBIX
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IIOPOJ XHMBOTHEIX, COPTOB PACTCHUH M IITAMMOB MHKPOOPTraHH3MOB IITH-
POKO HMCIIONB3YIOTCSl HCKYCCTBEHHBIE MyTareHHbIE (haKTOpBbI.

Kombunamusnan usmenuugocms Takxe OTHOCHTCS K HACIIEICTBEHHBIM
topMam m3MeHunBocTH. OHa 00yCIOBJIEHA MEPErPYNIMPOBKOH T'EHOB B
npolecce CIUAHUA raMeT U o0pa30oBaHHs 3UTOTHI, TO €CTh IPH II0JIOBOM
npouecce. CxoACTBO MeXIy KOMOMHATHBHONW M MYTAl[MOHHOH M3MEHYH-
BOCTEIO 3aKIIFOYAa€TCA B TOM, YTO B 0DOMX CIIy4asX IIOTOMCTBO IIONYYaeT
Habop reHOB Kaka0ro u3 poautencit. OMHAKO MEKAY STHMH BHAAMH H3-
MEHYHMBOCTH €CTh IPHHUHIIHAIBHbBIE OTIIHYHA.

Ilpn xoMOMHATHBHOH H3MEHYMBOCTH B DE3YNBTAaTE CIHAHHA POIH-
TENBCKHUX TaMeT BO3HHMKAIOT HOBblE KOMOMHALMHM I'€HOB, OIHAKO CaMH Te-
HBI H XPOMOCOMBI OCTalOTCsl HEH3MEHHBIMH.

Ilpy MyTalMOHHOH H3MEHYHBOCTH 005A3aTENBHO MPOHCXOAAT H3MEHE-
HHA B CAMOM T€HOTHIIE: MEHAIOTCA OTHENIBHBIE T€Hbl, H3MEHACTCA CTPOE-
HHE XPOMOCOM H MX YHCIIO.

IIprunnbl MyTanuii B pHpoJe A0 KoHUA HescHbl. Jloka3aHo, 4To My-
TallMM MOXHO BBI3BaTh IIyTEM NPUMCHEHHS psila XMMHYECKMX arcHTOB
(HanpuMep, HUIpHTa, KOJXMIHHA), IOA BIHAHHEM PaJHOAKTHBHBIX M30TO-
II0B, NIpH JEHCTBMH HOHHU3HPYIOILETO U3Ty4YeHHS, YIbTpaguONeTOM, PEHT-
reHOBCKHMH JIy4aMH.

Croco6HOCTE K MYTHPOBAaHHIO — OJHO U3 OCHOBHBIX CBOFICTB IEHa.
Kaxnplit oTnensHbli reH 00nagaeT ycTOHYMBOCTBIO K IEHCTBHIO MyTareH-
HBIX (AaKTOPOB; 3TO fABJIEHHE HU3BECTHO KaK «CTOHKOCTb» reHa. OmHako
BCJIEICTBHE TOTO, YTO '€HOB B OPraHU3ME THICAUYH, 00liee YHCI0 MyTaluHH
3HaYMUTENbHO. 3BeCcTHO, 4TO Y Npo30duibl 5% ramer HecyT MyTauuH. ['o-
BOPST, YTO NMOMYJISLHMH «HACHIEHbI» MYTaLHAMH.

MyTalHOHHas U3MEHYHBOCTh SBJIETCS OJHHUM U3 ITIaBHBIX (PaKTOpOB
9BOMIOLMOHHOIO Ipolecca. B pe3yiasTaTe MyTauui MOTYT BO3HHKATh IO-
Jie3Hble IPU3HAKH, KOTOPHIE MO AEHCTBHEM €CTECTBEHHOro oTOOpa AaxyT
Hayajo HOBBIM IOJBHIAM H BHAM.

Axkanemuk H.M1. BaBninoB B Te4eHHE MHOTHX JIET HCCIEN0BAT 3aKOHO-
MEpPHOCTH HaCJICACTBCHHOW M3MEHYHBOCTH Y JMKOPAcTyIIUX W KyJbTyp-
HBIX PAcTeHHMH pasMYHBIX CHCTEMAaTHYECKMX TPYMI. JTH HCCIIEIOBaHHUA
HO3BOJIJIM COPMY/IHPOBATh 3aKOH TOMOJIOTHYECKHMX PSI0B B Hacien-
CTBEHHOH M3MEHUYHBOCTH, HIH 3akoH BaBmioBa. GopMyaHpoBKka 3TOro 3a-
KOHA CJIeylolas: FreHeTHIeCKH OJIM3KHE POonbl M BHABl XapaKTEPH3YIOTCS
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CXOZHBIMH PiAaMM HaclleACTBEHHOH W3MEHYMBOCTH. TakuM o0paiom,
3Had, KAKHE MYTALHOHHBIE H3MEHEHNA BO3HHKAWOT ¥ ocobell kaxoro-nmbo
BHJ3, MOXHO [PEABUACTL, YTO TAKHE € MYTAUHH B CXOAHBIX YCAOBHAX
OyOyT BO3HHKATh ¥ POACTBEHHBIX BHAOB H POIOE.

H.H. BaBmwioB npocnenun HW3MeHYHBOCTH MHOXECTBA TPH3HAKOB ¥
nakoB. M3 38 paslHYHEIX IPH3HAKOB, XAPAKTEPHBIX AJIA BCEX PACTEHHH
ITOTO CeMEHCTBA, ¥ PkH ObUI0 o0HapyxeHO 37 NPHU3IHAKCB, Y NIUEHHLIEL —
37, y oBca H fuMeHa — no 35, y Kykypy3kl — 32. 3HaHHE 3TOTO 3ak0Ha
NO3BOAAECT CENEKUNOHEPAaM 3apaHee TIDEABHOCTh, KaKHE MPH3IHAKH H3Me-
HATCA ¥ TOTO HIIH HHOrO BHIa B Pe3y/bTaTe BO3ISHCTBHA HAa HETO MYTa-
FeHHBIX (aKTOPOB.

K nacrosmeMmy BpeMeHH 3aKOH OMOJOTHYECKUX PALOB NOITBEPKOCH
TaKoKe Ha npuMepe rpudoB, MHKPOOPTAHM3MOB H HKHBOTHEIX. [IPHUHMHEI
CXOMTHBIX MYTALMH ¥ ONH3KOPOACTBEHHBIX BHAOB 3aKMICHAIOTCA B TOM, YTO
Yy HHX OJHHAKCBOE HIIH OYeHb DIIM3KOE YHCIO XPOMOCOM H OJHHAKOBOE
PacioNoKeHNE alUTENbHBIX TEHOB B XPOMOCOMax.

ITyteM uckyccmeennozo Mymazenesa M nocnegyioliero orfopa my-
TaHTCB OBLTH MONYUEHB! HOBbIE BRICOKOYPOXKAHHEIE COPTA AUMEHA M MIle-
HHLEL. DTHMH € METOJAMH yALIOCH NIOJIYMHTh HOBBIE INTaMMEL FpHGOB,
eelgenstoumne B 20 pa3 Gonbine aHTHOMOTHKOB, 4eM HCXOAHBIE (OpMBI.
Ceiivac B mupe KynbTHRHPYIOT Gonee 250 cOPTOR ceNbCKOXO3AACTBEHHRIX
pacTeHHH, COITAHHBIX MPH MOMOMIM (PHIHYECKOr0 U XUMHUECKOTO MYTa-
reHe’a. 3To copTa KyKYPYysEl, SUMEHA, COH, PHCA, TOMATOB, MOACOIHEYHH-
K2, XIOMHMATHHKA, JEKOPATHBHEIX DACTEHHH.

(OAHH U3 YacTHBIX CIy4aeB UCKYCCTBEHHOIO MYTareHe3a — HCMONb3o-
BaHHE KONMXWOMHA AN MOTYHeHHN TIONMHIVIOMAHBIX pacTeHuH. KonxuimH
pa3pyImaeT BEPETEHO AENEHMsA, B pe3yibTaTe 4ero oGpa3yroTca KNETKH,
HaBop XpOMOCOM KOTOPBIX YBEIHYEH KPAaTHO FalIoMRHOMY Habopy — 10
4n, 5n K T. n. Takue rudpuapl OTIHYAIOTCA BEICOKOH ypoKaiHocTeio, LLn-
POKO HCTONB3YIOTCA MONHNAOHAB CaXapHOH CBEKIIBI, TPEHHXH, DM, KIe-
Bepa, apbyla n T, g

I'eneTnka H TeopHs I80100NRY. ['eHeTHKA NONYRAUMIA

IonyasuHei HA3BIBAETCH COBOKYIIHOCTE OCofeld OQHOTO BHAa, 3aHM-
MAIQIIIHX ONPEACTEHHYIO TEPPHTOPHIO H OGMEHHBAIOLHXCA TeHETHYECKHM
MaTepHaloM. BBHIy TOTO, YTO XHBLIE OPraHM3MEI, BXOASAIINHE B OAHY I10-
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MyJUMIO, CBOOOMHO CKPEIIMBAIOTCA MEXIy CO00M, MOXKHO OXapakTepH-
30BaTh COBOKYIIHOCTh I'€HOB, CBOHCTBEHHYIO BCEH MOIYJALMH B LIETIOM H
Ha3bIBAEMYI0 T€HO(OHIOM MOMYJIAUMH. B KaXI0M IOKOJIICHUH OTAENbHEIE
0co6H BHOCAT GONBIIMI WIKM MEHBIIMH BKIad B OOIIHMi reHOGOHA B 3aBH-
CHMOCTH OT HX IpHcrnocoburtenbHOH LeHHOCTH. HeonHopoaHOCTs opra-
HHM3MOB, BXOJAILHX B MOITYIALMIO, CO3AAET YCIOBUSA JUIA JEHCTBUA €CTECT-
BEHHOro o10opa, MO3TOMY IMOMYJALMA CUYMTAETCA HaHMEHLHICH 3BOIIO-
LMOHHOH elMHHUILIeH, ¢ KOTOPOH HaYMHAIOTCA 3BOJIOLHOHHLIE Ipeobpa3o-
BaHMA BHna. [lomymsauus, Takum oOpa3oM, mpeacTasiser coboi Hagopra-
HH3MEHHYIO (GOpPMY OpraHH3aLUH XKU3HHU.

Tonynauus, oqHako, He ABIAETCA MONHOCTBIO M30IHPOBAHHOH IpYII-
no. lHora npoMcXOAMT CKpELIMBaHHE MEXIY 0COOAMH Pa3IHUHBIX IO-
NYJALMHA, XOTA 3T0 ObIBaeT ropasgo pexe, YeM Mex Iy OpraHH3MaMH Of-
HOH nonynsauuH. Ecnu ke Kakag-mub0 mOmyJLInMs OKaXKEeTCs MOIHOCTHIO,
reorpaHYECKH HIM IKOJIOTHYECKH, H30JIMPOBAHHOH OT IpPYTrHX, OHa MO-
K€T AaTh HA4aJI0 HOBOMY TOJIBHIY, a BIIOCJIECACTBHH H BHIY.

ITponomKHTENbHOCTD KH3HH JTIO00H OTIENBHOH OCOOH B COMOCTABIIE-
HHMH C BPEMEHHBIM MacIITaOoOM SBOMIOLMH HACTOJBKO Mana, 4TO €e HHIHM-
BHYaNbHBI T€HOTHII HE MOXET MMETh KaKoro-Ju0o 3HaueHus B 3BOJIO-
MOHHOM npouecce. [To3ToMy peanbHble 3BOTIOLHMOHHBIE CABHTH MOLYT
NIPOHCXOIHTL TOJBKO B MOMYJIALMAX, KOTOpbIE CYIIECTBYIOT B TEeUYE€HHE
3HA4YUTENILHO Oonbiiero BpeMeHH. Ilomynauus xapaKTepH3yeTcs OTHOCH-
TEIbHON TeHEeTHYeCKO# 060CO0IEHHOCTRIO OT APYTHX MOMY/IALMI TOrO Xe
BHIa U oOnamaer oOMM reHO(OHAOM, OOeCeYHBAIOLIUM TeHOTHITHYE-
CKO€ CXOJCTBO BXOAAIIMX B Hee ocobeil. Ho y oTnensHeIx ocobelt momy-
JALMM HHOTJA BO3HHKAIOT HACIEACTBEHHbIE H3MEHEHHUS, KOTOphIE B pe-
3yIeTare CBOOOJHOrO CKPEHIMBAHUA PACHPOCTPAHAIOTCA B IOMYJIALHH.
B pesynbTaTe 5TOr0 BHYTPH HOMYJIALMH NOSBIAETCA T€HETHYECKass HEO.-
HOPOIHOCTB 0cobeif, KoTopas co3JaeT YCIOBHA JUIS €CTECTBEHHOro 0T0O-
pa. CneoBaTeIbHO, MOy ISLMSA PeJCTaBAseT co00H aneMeHTapHy0 61o-
JIOTHMYECKYIO €IHHHUILY, [i€ BO3HHKAIOT 3BOJIOLIUOHHBIE MPOLIECCHI.

Ilomyndanus sABnseTcs 4acTblO BHIA, TO €CThb BCe OCOOH, €€ COCTaB-
JIAIOIIKE, IPHHAIEXAT K oAHOMY BHAY. Ho nomynsnus 3HauuTensHo 60-
Jiee OXHOPOAHA 10 FTEHOTHUIIHYECKOMY COCTaBY, TaK KaK MexJy ee 0cobsaMu
IIOCTOSHHO IIPOMCXOAUT OOMEH reHaMH, YTO HETHIHYHO Ul IIpeACTaBHTe-
ne# Bcero BHAa B nenoM. Kpome Toro, renernueckas 000co6I€HHOCTS 1O-
NYJIALUUA ABIAETCA OTHOCHTENbHOH. IIpH HapylleHHMH H3OJALHMH MEXIY
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pa3NYHBIMHM TOMYJIAIHUSIMH CTAHOBHTCH BO3MOXHBIM CKPEIIHBaHHE, TO
€CTh B3aUMHBII 06MEH reHamMu. B pe3ynbpTaTe 4epe3 HEKOTOPOE BpeMS I10-
MyJsUUM cMemarTces. Bun ke npenctapiser coboi reHETUYECKH 3aMKHY-
TYI0 CHCTEMY. JTO 03HA4aeT, 4TO MPEACTABHTENM OJHOTO BHAA HE MOTYT
CKPEILHBATHCA C NPEACTABUTEISIMU IPYTHX BHJIOB, a CIEAOBATENbHO, My-
TalMs, BO3HHKINAA BHYTPH OJJHOTO BHJA, HUKOTA HE BBIAIET 3a €ro Ipe-
J€TIbL.

ITpomexyroyHoit ¢opMoil Mexay HOMyNsuHEeH M BHAOM SBIICTCA
HOIBHI, KOTOPBIH NpeJcTaBiseT cob0i Ipymily MOMyaslMHi, 3aMETHO OT-
JMYAIONIYIOCA OT APYTHX IPYIN TOTO XK€ BHAA IO T€HOTUITy H (EHOTHITY.
HHorna B NoABHJ BXOAUT TOJIBKO OAHA MONYJSLHSA, YTO XapakTEPHO AN
OpPraHU3MOB, OOUTAIONIMX HA H30IMPOBAHHBIX OCTPOBAX.

PasHble momynsiMu OJHOTO BHZA OTIHYAKOTCA IO 4acTore resoB. Ka-
KOBBI )K€ MPUYHHBI, MPENATCTBYIONIHE CMELIUBAHHUIO MOITYJISLHA?

OCHOBHBIMH [IPHYHMHAMH, OOYCIIOBIHMBAIOIIUMH Ppa3IMYHYIO 4acTOTY
OTIpeICTICHHBIX TEHOB (BepHeEe, auieiel) cpear NOMy/IIHUiA OAHOTO BHIA,
ABIIAIOTCS. HE3aBHCHUMOE MOSBJIIEHHE B HUX MyTalMi pa3lIMYHOIO THIA H
redeTHdeckuii apeid. ITocnenuauii MOXET BOZHUKHYTh IIPH OTAEIECHHH HO-
BOH MOMYJILMH OT POAUTENBCKOH H3-3a TOTO, YTO MPOLEHT ONpecICHHBIX
ajuienel cpequ OTAETHBIIMXCSA oco0eit OyaeT MHBIM, YeM B HCXOQHOH MO-
nynsuuy. HanpuMmep, Hekuit annens BeTpedaeTcs B nonyisauuy B 1% ciay-
gaeB. JlomycTiM, 9rto 10 XHBOTHBIX K3 3TOH HOMYISALMH ObIIM 3aHECEHHI
Ha M30JIMPOBAaHHBIH OCTPOB U TaM 0Opa30BaJId HOBYIO momyiuinuio. Ecnu
CpeAM 3TUX JAECATH OJHO OBUIO HOCHUTEJIEM NAHHOTO aJLIefd, TO €r0 YacTo-
Ta B HOBOH momynsuuu 6yneT coctaBiath yxe 10%. Ecau xe He 66110 HU
OJIHOTO, TO B 00pa3oBaBUICHCS MOMYJALMH 3TOT ajulenb 6yAeT OTCYyTCTBO-
BaTh.

Bropo#i npuYMHOH TeHEeTHYeCKOro Apeiida sABisAoTcs BONHBI (Hayk-
TyalMH) YUCIEHHOCTH momyssuuil. MIyKTyauuu MOTYT OBITh CE30HHBIMH
(HanpuMep, MOBBILICHUE YUCICHHOCTH B NIEPHOJ Pa3MHOKEHHA H IIOCTe-
IICHHOC €€ CHHIKCHHC 4O Hadajla CJIEAYyIOIIETOo nepno;xa) HJIH TOAUYHBIMHU
(yBenHMYEHHE YHCIEHHOCTH B ToAbl C OaronpUATHBIMH YCIOBHAMH JKH3HH
U €€ CHIJKCHHE [IpH HEOIaronpHATHHIX KIMMATHYECKHX HIH APYTHX YCIIO-
BHSAX).

INocne oyepeaHOTo craga YUCIEHHOCTH TIOMYNIALMH OCTABIIASACH YaCTh
ocobell MOXKET OTIIMYATHCS N0 TEHETHYECKOMY COCTaBY OT MPEXHEH, MHO-
TOYHCICHHOM, MONY/SILMH, TaK KaK YacTh MyTalMil IO YHCTO CIIy4aiHBIM
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OPUYHHAM MOXET IMOJHOCTBIO HCYE3HYTh M3 NONMYJSALMH BMECTE ¢ rube-
JBI0 HX HOCHTEJICH, a Apyras 4acTh MOXET TaK XK€ YHCTO CIy4aHHO BO3-
pactu. IlockonbKy TakHe U3MEHEHHA HOCAT CIy4alHbIH XapakTep, HX pe-
3yAbTaT B APYTHUX NOMYJALMAX OYAET COBEPILEHHO HHBIM.

I'maBHOM NPUYHHOIA, NPENATCTBYOMIEH CMEIIHBAHUIO MONYNIALMH, SB-
JseTcs MX MPOCTPAHCTBEHHAsA WIHM 3Kojoruyeckas m3omsiuus. HauGosnee
pacIpOCTPaHEHHOH M M3Y4EHHOH ABIsETCA reorpaduyeckas (IPOCTPaHCT-
BEHHAsA) M3OJIALMA, KOTAa MEXIy MOMyTALMAMH BO3HHKAIOT TNperpaubl
B BHIE Iop, BOAHBIX NpPOCTpaHCTB M T. A. KpoMe reorpaduyeckoii Bo3-
MOXHA JKOJIOTHYECKAash M30JIALMsA, KOr/a MOMYJIALMH 3aHHMAKT pa3iHy-
HbIE JKOJIOTHYECKHE HHLIH (MECTOOOHTaHHE B MpenesiaXx OQHOTO BoJoeMa’
HJIY JIeca, CPOKH Pa3MHOXKEHHSA U T. [1.). B 9TOM cilyyae ckpeLMBaHHe TaK-
€ CTaHOBHUTCA HEBO3MOXKHBIM, YTO NPHBOAMUT K 0Opa3OBaHHIO HOBBIX
BHUJIOB.

I'eneTHyeckol CTPYKTYpOH NOMYNALMH Ha3bIBAalOT COOTHOILEHHE B
HEH pa3IM4HbIX T€HOTHIIOB U aJUIeNbHBIX TeHOB. Marematuk [I. Xapau u
Bpau B. Baiin6epr copMynupoBaiin 3aKOH, COTIaCHO KOTOPOMY OTHOCH-
TEJBHBIE 4aCTOTHl I'€HOB (TOMO- M I€TEPO3UroT) B IOMYJIALMH NPH CBO-
GOIHOM CKpELUMBAaHHH HE W3MEHSAIOTCA M3 MOKOJEHHS B MOKOJEHHE. JTOT
3aKOH CMpaBEUTHB TOJBKO ISl TAK Ha3bIBa€MOH «HIeaJIbHOHY MOMYJIALHH:
TaKas MOMyJAlLMS AOKHA OBITH NOCTATOYHO BEJIHMKA, B HEH HE INOJDKHO
6bITh 0TOOpa, MyTanuii, MUrpanru ocobeii. beita BeiBeneHa GpopMyia, Ko-
TOpasi MO3BOJIET MO ()EHOTHNAM OMPEAENATsH COOTHOILEHHE TEHOTHIIOB H
JUIENIbHBIX T€HOB B TAKOH MOMYJALHH: pzAA + 2pqAa + qzaa =1l,rnep —
YacTOTa BCTPEYAEMOCTH AOMHHAHTHOrO auiens A;  — 4acTora BCTpe-
4aeMOCTH PELIECCHBHOTO aLICIHA a.

JU1st 3BONIIOLIMH Ba)KHBIM SIBJISETCA Kak pa3 HAapyIIEHHE PaBHOBECHSA
I€HOB; HIECATLHOM MOIYJSLHH B IPHPOJE HE CYIIECTBYET.

CBs3b F€HETHYECKUX MPOLECCOB C HaYaJIbHBIMH 3TAllaMH 3BOJIOLHH
BIEPBBIC YCTAHOBMI 3aMedaTtenbHbIid pycckuil yueHsrit C.C. YerBepukoB
(1926). OH cumTai, 4TO B OCHOBE PBOIIOLHOHHBIX MPOLECCOB JIEXKAT Ha-
CHILIEHHOCTh HPHPOHBIX NOMYISUHH pELECCHBHBIMH MYTaUUAMHU U KOJIe-
6aHUA 4aCTOT I'€HOB B MOIMYJSIHH B 3aBUCHMOCTH OT (hJaKTOPOB BHEILHEH
cpensl. HakomieHue B npeaenax MmomyiaslMH PELIECCHBHBIX MyTalUH, KO-
TOpBIC HE NPOABIAIOTCA (PEHOTUITMUECKH, CO3AAET pe3ePB HACICIACTBEHHOM
nameHyuBocTH (M.U. Ilmaneraysen). Ilpn Bo3pacTaHMM KOHLEHTpaLHH
MyTalHil BO3pacTaeT U BEPOATHOCTh CKPEIUMBAHUA 0cOOeH, Hecyliux an-
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NeABHBIE PEUSCCHBHRIC TeHBI, B Pe3YJALTATE MEr0 MYTAllMH IIPOABAANTCA
fl}eHOTHl'[H‘-ICCKH H MONagawT Noa KOHTPOJIE €CTECTBEHHOTO OTﬁopa. Ta-
KHM 06])8301\-1, H3IMCHCHHA B NMONYIALMAX [MPOHCXOIAT B COOTBETCTEHH C©
HanpasnteHHEM eCTECTBCHHOTO orﬁopa.

3agaunn

ButdepHTe 0AHH NPABHILHBLH OTBET.

HopMoi peakurH Ha3bIBAIGTCA

1) npenens MyTaUMOHHOH HIMEHYHBOCTH

2) npedensl MOAHDUKALMOHIIOH HIMEIIYHBOCTH

3) npelenpl M3MEHEHMS MEHOTHNA

4) cpeaHHE 3HAUEHHA KawAOTo (EHOTHIHYECKOTO IOKA3ATENS

InTomnaMariyeckasd W3MEHYHBOCTh CBA3aHA C HAC/ICZOBAHHEM
OPH3HAKOE

1) nu30coM 3) annapara ['onbmxn

2) pubocoMm 4) mutoexonapHit

TIpoAYKTHBHOCTE SKMBOTHEIX B YCJIOBHAX YIYULIEHHOTO KOPMICHUS
¥ YX0Ad NOBBLIUAETCSA, HTO WLTCTPHPYET H3MEHYHBOCTh

1) MYTAUHOHHYIO 3) KOoMOHHATHEHYIO

2) MOBHQHKAUHOHHYIO 4) COOTHOCHTEILHYH

CHHOHHMOM MOANGHKAUHOHHOH HIMEHYHBOCTH ABAASTCH
1) mnacneacTBeHHas 3} onpeaencHHas
2) HeompeaeneHHan 4} TeHOTHINYCCKAN

Y3kyi0  HOPMY  DEAKUMM  HMEHT  CIelYIOIHE  [PHIHAKY
1eJI0BEYECKOTO OPTaHN3Ma

1) TomuuHa MOAKOKHOH HUPOBOH KIIETHATKH

2} KOMMYECTBO MOJIOKA, OTACIACMOTO IPH NAKTALH
3) NPOAYKTHBROCTE CANLHBIX JKeje3

4} paiMeprl cepaua

MyTalHH BO3HHKAHT

1) [pH cKpelIBaHHH

2} NpH KPOCCHHTOBEpE

3) IpH KOHBIOTALIHK XPOMOCOM

4) pHesanso B JJHK min xpoMocoMax
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10.

11.

12.

13.

472

MyTalHy yawe ARTAOTCA
1) nome3HEIMH 3) Oe3pasnU4HBIMH
2) BpenHLIMH 4} IDOMMHAHTHBIMH

[lo xapaxTepy H3MeHeHHIT TeHOTHIIA MYTAIHH AEIATCA Ha

1) cnoHTAaHHBIE H HHAYUHPOBAaHHDbIS

2) coMaTHYeCcKMe H T€HEPATHBHELE

3) reHHblE, XPOMOCOMHEIE H TeHOMHEIE

4) netanbHbie, MOTYIETANRHBIE, HEHTPATHHEIE H IIONCKHTE

PelleccHBHBIE MYTalHM NPOSBIAMOTEA (GEHOTHIHYECKH
1} =Bcerna

2} TONBKQ B TETEPO3MIOTHOM COCTOSHHI

3} TOJBKO B TOMO3HCOTHOM COCTOAHHH

4) HHKOTAA

K CTPYKTYPHBIM XpOMOCOMHBIM MYTAlHAM HE OTHOCAT
1} reTepomIoOHaHIo 3} TpaHcIOKaUHIO
2} IOenemmo 4) HHBEPCHIO

TMonnmnowisa 3aknoyaeTcs B

1} H3MEHEHHH YUCNA OTAEALHBIX XPOMOCOM

2) KpaTHOM M3MEHEHWH TarUTOHIHEIX HabOPOB XpOMOCOM
3) M3MEHEHHH CTPYKTYPbl XPOMOCOM

4) HIMEHCHMH CTPYKTYPE! OTAENLHBIX TEHOB

TTONMHILIOUIMA ABIAETCA YACTHBIM CITYJaeM
1) TeHHBIX MyTanHit

2) XpOMOCOMHLIX MYTALIHH

3) TreHOMHBIX MyTALHH

4) COMATHYECKHX MYTAIMH

COMaTHYECKHE MYTaLHH

1) HHKeraa He MepefaroTCA HO HAcIEACTBY
2) nepenawTcs RO HACHEACTBY Y HKHBOTHBIX
3) nepeparTCA 10 HACNESICTBY ¥ PACTEHHH
4) BCerzaa nepeaaoTCs N[O HACIENCTBY



14,

15.

16.

17.

18.

MyTaums, BEI3LIBAIOILAR CEPIIOBHAHO-KISTOUHYIO aHEMHIO, IO THITY

OTHOCHTCH K

1) reHHBIM

2) XpOMOCOMHBIM
3) reHOMHEIM

4) COMATHYECKHM

MyTamss, BE3HEBAOIIAL 60ae3Hb JJayHa, o THIY OTHOCHTCH K
1) reHHbIM

2) XpOMOCOMHBIM

3) reHOMHBIM

4) COMAaTHYECKHM

BriflepATe TPH ApABUILALIX OTBETA.

CpoHcTBaMH MOIMDUKALTMOHHOH H3MCHYHBOCTH ABIAKYICH
1) BHE3ANHOCTH BOZHHKAIOLIMX HIMEHEHHH

2) TPAHHUB H3MEHEHHIA, ONIPEAEINEMEIE TEHOTHIIOM

3) rpynnoso# xapakTep HiMeHEHUH

4) apaTTMBHEIA XapakTep H3MeHEHH

5) HacnepyeMocThb

6) HeHampapJeHHOCTE HIMEHEHUH

V3IKyHo HOPMY PEAKUMH UMCIOT CIERYIOIAE IPU3HAKH
) cTpoeHHE UBETKOB

2) topma nnogoe

3) macca cemsH B KoJoce

4) ARUCHOCKOCTE Kyp

5) MacTh JKHBOTHBIX

6) HHUPHOCTH MOJIOKA ¥ JOHHBIX JKHROTHAIX

Myrauun

1) BO3IHHKAIOT BHE3AMHO

2) HacIemywTCca

3) HOCAT AZaNTHRHEIA XapaKTep

4) yame OLIBAalOT MONEIHLIMH, HEXENH BpERHEIMH

5) uame GLIBAKT PEUECCHBHBIMH, YEM IOMHHAHTHBIMA
6) HMEIOT HOPMY peaKUHH
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19.  [lo xapakTepy H3MEHEHUIA reHOTHNE BEIAENNIOT MYTALIHH

1) peneccuBupie 4) XpOMOCOMHEIC
2) ZOMHHAHTHbLIE 5) comarHyeckue
3) TOYeuHBIE 6) TreHOMHBIE

20.  X.cHeNMeHHBIE peUEeCCHBHBIE MYTAliHH BLI3BIBAIOT
1) remodmnneo
2) Oonesns HayHa
3) nanETOHH3M
4) MuonaTHio JiomeHHA
3) cuHapom Mapdana
6} CHHIPOM KOUIAYEEre KPHKa

21, YeTaHOBHTE COOTBETCTBHE MekTY H3MeHcHHeM JHK H BuaoMm my-
Tanuii.

Himenenne JHK Bua MyTauHux
1) yTpara 4acTH XpOMOCOME] A) TeHHBIE
2) TOeBOPOT YYacTKa XpOMOCOME Ha | 80° B) xpoMocOMHBIE

3) OTpHIB YacTH XPOMOCOMBL M lepeMecHie | B) renoMHele
€€ B HOBOC 1I0HOMEHHE

4) H3MEHEHHE 4YHCAa XPOMOCOM

3) 3aMcHa, BRINGIEHHE HIIH BCTABKA OOHOH
WIH HECKONBENX HYKJICOTHAHBIX Tap
B Monexyne JHK

6) KpaTHOE HIMEHCHUe TanlomiHoro Habopa
XpOMOCOM

Kawuu K 3aaaHHAM

Nemompoea | 1 | 2 {3 4[5 6 7 i 8 % | 10
OTBET 214121314 4 2 3 3 1
Nemompoca |11 | 1213 |14 (15| 16 | 17 | 18 [ 19 | 20
oTBET 2 33113 234125125346/ 1,34
3anannc 21
1 2 3 4 5 6
B 3 B B A
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I'eHeTHYecKHe OCHOBBI CeJIeKIHH PACTEHHH,
’KHBOTHBIX © MUKPOOPraHH3MOB.
3agayH cCOBpeMEHHOM CeJIEKIHH.
H./. BaBH/10B 0 NPOMCX0XKIeHHH KYJAbTYPHBIX PACTEHHH

CeJleKIIMA — HAyKa O CO3[aHMH HOBBHIX MOPOJ JXHBOTHBEIX, COPTOB
pacTeHUH, NITaMMOB MHKpoopranu3MoB. Cesexiieli Ha3pBalOT TAKXkKe OT-
paciib CEJIbCKOro XO3AHCTBA, 3aHUMAIOLLYIOCS BEIBECHHEM HOBBIX COPTOB
U THOPHIIOB CENBCKOXO3SHCTBEHHBIX KYJIBTYp M IOpOJ >KHUBOTHBIX. ['eHe-
THKa ABIIETCS TEOPETHUECKOH OCHOBOH CENMEKIMM, TaK KaK HMEHHO 3Ha-
HHE 3aKOHOB I€HETHKH I03BOJISAET LIEJICHANPABICHHO YNpPaBATh IOsBIIE-
HHEM MYTalH, NPEACKa3blBaTh PE3yAbTaThl CKPELIMBAHHUs, IPaBHIBHO
IpOBOJNUTE OTOOp THOpHIOB. B pe3ynbrare nprMeHEHHs 3HaHUH IO reHe-
THMKE Ha IPAKTHKE yaloch co3aaTh Oonee 10 ThIC. COPTOB MUIEHHLBI HA
OCHOBE HECKOJIBKHX HCXOJHBIX JHUKHX COPTOB, IOJYYHTH HOBBIE [ITaMMBbI
MHKPOOPIaHH3MOB, BBIACSAIOILHUX MMHILEBbIE OJIKH, JIEKAPCTBEHHBIE Bellle-
CTBa, BUTAMUHBI U T. II.

K 3agagaM cOBpeMEHHOH CeNeKLHH OTHOCHTCS CO3JaHHE HOBBIX H
YIy4lIEHHE YK€ CYIIECTBYIONUIMX COPTOB PACTEHHH, NOPOA KUBOTHBIX H
IITAMMOB MHKPOOPIaHH3MOB.

MHoroneTHss celeKLUMOHHas paboTa MO3BONMIA BBHIBECTH MHOIO Je-
CATKOB MOPOA AOMAIIHUX KYP, OTJMYAIOLIMXCS BBICOKOH SHIICHOCKOCTBIO,
GOJIBIIMM BECOM, APKOH OKpacKo# M T. M. A WX €AHHBIH NMpeAok — OaHK-
nuBckas Kypa u3 I0ro-Bocrounoit Asun. Ha teppuropun Poccnu He pac-
TYT AMKHE IPEACTaBHUTENH poja KPbDKOBHHK. OJHAKO Ha OCHOBE BHIa
KpbDKOBHHK OTKJIOHEHHBIH, BCTpEdaloLIerocs Ha 3JananHoH YKpauHe H
KaBkaze, momyueno 6onee 300 coproB, MHOTHE M3 KOTOPHIX IPEKPacHO
wioxoHocAT B Poccun.

Beipatomniics reHeTHk U cenekuuoHep akanemuk H.M. Baeunos mu-
caJl, YTO CEeJEeKIHOHEPHI JOKHBI H3y4aTh H YYUTBIBATh B CBOEH pabote
ClIeyIoie OCHOBHBbIE (YaKTOPBI: HCXOJHOE COPTOBOE H BHIOBOE Pa3HO-
obpasue pacTeHHi! M KMBOTHBIX; HACJEICTBEHHYIO W3MEHUYHMBOCTB;, POJb
Cpelibl B Pa3BHTHH U NPOSBIEHHH HYXHBIX CEJCKIIHOHEPY MPH3HAKOB; 3a-
KOHOMEPHOCTH HaCl/IeIOBaHHs NPH THOpUAN3aluH; GOPMbI HCKYCCTBEHHO-
ro orbopa, HampaBJCHHBIE Ha BbIACICHHE M 3aKPEIUIEHHE HEOOXOIMMBIX
[IPU3HAKOB.

H.H. BaBunoB cuuTain, 4To B TeX pETHOHaX MHpa, rae Habmomaercs
HauOonbliee YHCIO COPTOB M pPa3sHOBHIHOCTEH KaKOro-inbo pacTeHus,
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HaXOAMTCA MECTO HMCTOPHYECKOTO IPOMCXOKACHHS M OJOMAlIHMBaHMA

9TOro pacteHus. OpraH130BaB MHOrOYUCIIEHHBIE SKCHEUIIMH [0 BCEM Ma-

TepHKam 3eMiH, kpome AHrapktunsl, H.M. BaBunoB u ero corpyaHuku

coGpaiay OTPOMHYIO KOJUICKLHIO COPTOB KYJIbTYPHBIX PACTE€HUM W pa3HO-

BUAHOCTEH HX AMKHX IpeaKoB. Ha 0CHOBaHMH MOYYEHHBIX B 3THX JKCIIe-

muuusax gaHHelx H.H. BaBunos Bolmenms 7 HEHTPOB OpPEBHErO 3emilene-

JMsA, WIH UCHTPOB MHOroo0Opa3usi U MPOUCXOKIEHHUS KYIbTYPHBIX

pacTeHHi.

1. KOxuoasuarckuii (Muaus, Unnokuraii, UnnoHesus) — puc, orypen,
MaHro, 0aKjiaxxaH, caxapHblii TPOCTHHUK, JTHUMOH, MAaHIapHH, aNeJIbCHH
U Jap.

2. Bocrouynoasuarckuii (Llentpaneubiit Kuraii, Anonus, Kopes) — mpo-
€O, COsl, Tpe4nxa, JIyK, rpyia, a0JI0Hs, CIMBa, Yal, rOp4YMULIa, pelbKa,
KOpHIIa U Ip.

3. IOro-3anagnoasmarckuii (CpemHsis A3us, 3akaBKka3be) — POXb,
000bI, rOpPOX, MOPKOBb, pela, XJOMYaTHHK, KOHOIUISA, IPELKHA Opex
Y Ap.

4. Cpemusemuomopckuii (6epera CpequseMHOr0 MOpPA) — MACIIMHBI, Ka-
IIyCTa, CBEKJIA, OBEC, YKPOII, TMHH, NETPpYIIKa H Ap.

5. AOuccuHckuit, unu 3duUonckuil, — copro, MIICHUIA, AIMEHb, OaHa-
HBI, JIEH U Op. — JPEBHECHIIIUH U3 BCEX LICHTPOB.

6. LlentpanbHoamepukaHckuii (Mekcuka H oCTpoBa MEKCHKaHCKOro 3a-
JIMBa) — KyKypy3a, ¢acoib, Kakao, ThIKBa, Iepell, TOMAT, IIOJCOIHEY-

HHK H Jp.

7. Awnpgwmiickudi, win HxHoamepukaHckuit (dacte KomymOuu, Iepy,
Uunu), — kaprodens, xuHa, Tabak, apaxuc, aHaHaC, KaydyK, 3eMILi-
HHKa H Ip.

Cnenyer y4yuThIBaTh, YTO MHOTHE BH/bl OJOMALIHHBAIHCh OJHOBpE-
MEHHO B HECKOIBbKHX LIEHTPax: SYMEHb, OJHBBI, IIIEHHIA, YK, YECHOK
U Jp.

K HacrosieMy BpeMeHH BBIIENAIOT YK€ 12 NEpBUYHBIX LIEHTPOB IPO-
HCXOXKAEHHSA KYJIbTYPHBIX PAaCTeHHH.
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Cenexuns pacreHtii: 0CHOBHbIE METOALI
H poJib ecTecTBEeHHOIo 0THopa.
CaMoonblleHHE NepeKpecTHOONLLIACMBIX PACTECHHI.
Fereposuc. [Toaunonansa v o11aneHHas raGpuaH3anNHL.
JocTHAeHHA ce/leKUHH pacTeHH

B ocHOBe cenekuwy pacTeHHMH IexuT HeKyceTBeRAbIR oTfop, xoraa
4yeNoBCK OTOMPACT PACTCHHA ¢ HMHTEPECYIOUIMMH €ro mpusHakamu. o
XVI-XVII pb. o16op npodcxoaun 6ecco3HaTeNBHo, TO €CTh HENOBEK, Ha-
npHMep, OTOMPAI 7S [I0ceBa Ty4IIHe, CAMEBIE KPYIIHBIE CEMEHA NIUCHHLULI,
HE 3adyMBIBASCh O TOM, YIO OH WIMEHAET PacTEHHS B HYMHOM CMY Ha-
NpaBACHHH.

Toneko B nocnegHue cToneTHs 4YENOBEK, ellle HE 3HAd 3aKOHOB TeHe-
THKH, ¢Tal HUCNONL30BATE OTOOP COZHATENBHO HIH LEACHANPABNeHHO,
CKPEIUHEAX Te PacTeHHA, KOTOPHE YAOBRNETBOPANH ero B HanOoabLeH
CTEMEeHH.

OnHako MeTomoM oTGOpa YENOBCK HEC MOMXCT [MONYYHTE MPHHLIMIIH-
AIBHO HOBHIX CBOMCTB y pa3BOAMMEIX OPTaHH3MOB, TAK Kak NpH oTdope
MOKHO BBIOENTHTH TOIBKO T€ FEHOTHIILI, KOTOPHE YXKE CYIUECTBYIOT B I10-
nymauns. [ToaToMy ONA DOAYYEHHA HOBHIX NOPOA H COPTOB KHBOTHBIX H
pacTeHHi NPHMEHAOT CHOPHAH3AUMKY, CKPEIHBAA pPacTeHHs C Kena-
TeNbHBIMH NIPH3HAKAMH H B fansuelileM oT6Hpad 3 OTOMCTBA TE 0CO0H,
¥ KOTOpBIX MOME3HBIe CBOHCTBA BhIpaxeHs Hanbonee ciibHo, Hampumep,
OIHH COPT MIIEHHUE! OTJIMYAETCA NPOYHEIM cTebneM H YCTONYHB K IOle-
TAHHKY, 4 APYroii COPT ¢ TOHKQH CONOMHHOM He 3apawxaerci cTedncBoi
p#apunHoi. Ilpyu cKkpemMBaHMHM pACTCHMH M3 ABYX COPTOB B MOTOMCTBE
BOZHHKAIOT PAVIHYHEIE KoMOHHAWK npusHakos. Ho orfHpaloT HMEHHO Te
pACTEHHA, KOTOPbIE OJXHOBPEMEHHO HMEHT MPOYHYIO CONOMUHY U He (o-
netoT cTedaeBoi pXKaBaIMHO. Tak cO3maeTCA HOBBIA COpT.

OCHOBHBIE METOABI CENEKIMH BOOOLIE H CENEKIMH PACTEHHH B 4acT-
HOCTH — oThop M rubpuawiamus.

4 nepekpecTHOONBLIAEMBIX PACTEHHH NPHMEHAIOT MaccoBEI oTOop
ocolell ¢ XenaeMbIMH CBOICTBAMH. B IpPOTHBHOM ciyvae HEBOIMOMCHO
NONYYHTL MATEpHAN [N SANbHEALIEro cKpelMBaHHA. TakeM oOpasoMm
NONYIAKT, HATPHMEP, HOBBIE COPTA PXKH. 3TH COPTA HE ABAAIOTCA TCHETH-
YECKH OMHOPOIHBIMH,

EcnH e xenaTensHo NonydeHHe «MHCTOH MHHHKY, TO €CTh FEHETHYE-
CKH OIHOPOIHOTO COPT4, TO NPHMEHAIOT HHIHBHAYANbHBI oTdOp, NpH
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KOTOpOM TIIyTEM CaMOONBUICHHS TMOJIy4YalOT IIOTOMCTBO OT OJHOM-
€IMHCTBEHHOMN 0COOH C XeNaTeIbHBIMU NpH3HaKaMH. TakuM MeTonoM Obl-
JIM TI0JTy4€Hbl MHOTHE COPTA MIIEHHLBI, KAIlyCThl U Ip.

JU1s 3aKperuieHHs NoJe3HbIX HAclIeACTBEHHBIX CBOHCTB HEOOXOIHMO
MOBBICHTh TOMO3HTOTHOCTE HOBOTO copTa. MIHOra /i 3T0oro mpUMEHSIoT
CaMOOIIBUICHHE NIEPEKPECTHOONBUIAEMBIX pacTeHHH. [Ipu 3ToM MoryT de-
HOTUIIMYECKH NPOSBUTHCA HEOIaronpHATHbIE BO3NEHCTBHS DPELIECCHBHBIX
TE€HOB.

OCHOBHasi MPHYMHA 3TOT0 — NEPEX0J MHOTHX T€HOB B TOMO3HIOTHOE
COCTOsIHHE. Y M060ro opraHu3Ma B T€HOTHIIE IOCTENEHHO HAKaIUIMBAIOT-
cs1 HebIaronpUsATHbIEe MyTaHTHbIE TeHbl. OHH Yallle BCETO PEleCCHBHBI U
(hEHOTHITMYECKH HE MPOABISIOTCA. Ho IpH caMOOMBIIEHHH OHH NEPEXOAAT
B TOMO3HUIOTHOE COCTOSHHE, M BO3HHKAET HEOIAronpHATHOE Hac/leNCTBEH-
HOE€ HM3MEHeHHe. B npupoae y caMooOnbUIIEMBIX pacTEHHH pelecCCHBHBIE
MYTaHTHBIE T€HbI OBICTPO MEPEXOJAT B TOMOZHTOTHOE COCTOSIHHE, H TaKHe
pacTeHus NMOrubaroT, BLIOPAKOBBIBAACH ECTECTBEHHBIM OTOOPOM.

HecMoTps Ha HeONaromnpuaATHBIE MOCIEACTBUS CAaMOOIBUIEHHS, €ro
YacTO NPHMEHAIOT Y NEePEKPECTHOOMBUIAEMBIX PACTCHHUH IS HONYy4ECHMS
TOMO3HTOTHBIX («YHUCTBIX») THHUH C HY)KHBIMH NPH3HaKaMH. JTO IPHUBO-
JUT K CHIKEHHMIO ypoxkalHocTH. OIHaKO 3aTEM IPOBOAAT NEPEKPECTHOE
OIBUIEHHE MEXAY Pa3HBIMU CAMOOMBUIAIOLIMMHCS JINHUAMH H B PE3YJIbTa-
Te B pAe CIy4aeB IOJIYHalOT BBICOKOYPOKaiHbIe THOpHIBI, 0OnanaroIye
HY)XHBIMH CEJIEKIIHOHEPY CBOHCTBAaMH. JTO METOA MEXIHHEHHOH ruopH-
JM3alliH, IPH KOTOPOM 4acTo Habmoxaercs Igghexm cemeposuca: THOpH-
JIbl TIEPBOTO MOKOJIEHHUS 06J1alaloT BEICOKOH YPOXKaHHOCTBIO M YCTOHYHBO-
CTBIO K HeOIaronpHATHBIM BO3JCHCTBHAM. ['€Tepo3HC XapaKTepeH i
ruOpHIOB MEPBOTO MOKOJIEHHS, KOTOPBIE MONY4alOTCA NPH CKPEIUHBAHUH
HE TOJIbKO Pa3HBIX JHHHH, HO U Pa3sHBIX COPTOB M aaxe BuaoB. K coxane-
HHI0, 3(dexT rerepo3ucHo (Mu ruOpuIHON) MOIIHOCTH ObIBAET CHIIb-
HBIM TOJIBKO B [I€PBOM 'MOPHIAHOM IIOKOJIEHHH, a B CIEAYIOLIHUX MOKOJE-
HHAX MOCTENEHHO CHW)KAETCA.

OcCHOBHast MPUYKHA TeTepo3nca 3aKII0YAeTCs B YCTpaHEHHH B THOpH-
JaxX BPCAHOIO IMIPOSIBJICHHUSA HAKOIHBIUHUXCSA PCLUECCHBHBIX TCHOB. }Ipyraﬂ
OpuuUHa — oOBeMHEeHHe B HOpHUAAX NOMHHAHTHBIX T'€HOB PORMTENL-
ckux ocobeit U B3anMHoe ycuienue ux 3ddexToB. B cenexnyu pacTeHui
IIHPOKO MPUMEHSETCS SKCHEPUMEHMANLHAA NOAUNLOUOUS, TaK KaK IOJIH-
IUTOMJIbI OTIMYAIOTCA OBICTPHIM POCTOM, KPYITHBIMH Pa3MEPaMH M BBICOKOMH
YPOXaiHOCTBIO.
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B ocHoBe sBiE€HHA MOJIMILUIOMINH JIEXKAT CICAYIOIUE PHYHHBL: KaXK-
JOMY BHIY >HBBIX OPraHM3MOB IPHCYIL CTPOTO OIpEIeleHHbIH Habop
XpOMOCOM. B 1nosoBEIX KiieTKax BCe XpOMOCOMBI pa3jiMdHbL. Takoit HaGop
Ha3bIBaeTCA raluIONIHBIM U o6o03Havyaercs 6ykBoi n. Kierku Tena (coma-
THYeCKHe) OOBIYHO COACp)KaT NBOMHOM HaboOp XpOMOCOM, Ha3bIBacMbIiH
JUIUIOHAHBIM (2n). Ecii XpoMOCOMB1, yABOMBILHECS B IIpOLiECCE JEICHHA,
HE pa3oHAyTCs B JOYEPHHUE KJIETKH, 8 OCTAHYTCS B OJHOM sApE, TO BO3HH-
KaeT ABJICHHE KPaTHOrO YBEIHYEHHs YHCJIa XPOMOCOM, Ha3bIBAEMOE I10JIH-
miouauer. B cenbCKOXO3AHCTBEHHOH IPAKTHKE MIMPOKO HCIOIb3YHOTCS
TPHUILIOMAHAS caXapHas CBEKJa, YETHIPEXITIOMHBIE KIIEBEP, POXKb U TBEp-
Jasi MIIEHHIIA, a TAIOKE IIECTHIUIOUAHAA MATKas MILIEeHUIA.

INonyyaroT MCKYCCTBEHHBIE MOJIHMILIOMIB IPH MOMOIMM XHMHYECKHX
BEILECTB, KOTOPhIE Pa3pyIAOT BEPETEHO NENECHHS, B PE3yIbTaTe YEro ya-
BOMBIUHECS XPOMOCOMBEI HE MOT'YT pa3OHTHCh M OCTAIOTCA B OJHOM SApE.
OnHO U3 TakMX BelECTB — KOMXUUMH. [TpuMEeHeHHe KONXHIMHA JUIA 10-
Jy4E€HHUsI HCKYCCTBEHHBIX ITOJHIUIOUIOB ABJIAETCA NPUMEPOM HCKYCCTBEH-
HOT'O MyTareHesa, IPHMEHIEMOro IIpH CeleKLUH PacTeHHH.

ITyteM uckyccmeennozo mymazenesa M NOCIeRyIOIEro ordéopa My-
TaHTOB OBbLIH MOJIYy4YEHB! HOBBIE BHICOKOYPOXKAaHHBIE COpPTa AYMEHA U IIlIe-
HMIBL. DTHMH XK€ METOJAMH YIaJIOCh MOIYYHTh HOBBIE IITAMMBI IpHOOB,
BhLAestonIMe B 20 pa3 6osibliie aHTMOMOTHKOB, YeM HCXOJHBIE (DOPMBIL.

Ceiuac B Mupe KynbTHBHPYIOT Gosiee 250 COpTOB CEIbCKOXO3AHUCT-
BEHHBIX PACTEHHH, CO3JaHHBIX NIPH MIOMOLIM (PU3HYECKOTO H XHMHYECKOro
MyTaresesa. JTo copTa KyKypys3bl, SYMEHs], COM, pHca, TOMaTOB, MOJICOJI-
HEYHHKA, XJIOIYaTHHKA, N1eKOPAaTUBHBIX PaCTEHHH.

ITpu co3panMM HOBBIX COPTOB IIPH IMOMOIUH HCKYCCTBEHHOTO MyTare-
HE3a UCCIENOBATENH HCIIONIB3YIOT 3aKOH roMonornyeckux psnos H.H. Ba-
BuiioBa. OpraHusMm, IOJNYyYHBIIHA B pe3y/IbTaTe MyTallUd HOBbIE CBOMCTBa,
Ha3pIBalOT MYTAHTOM. BOJIBIIMHCTBO MYTAaHTOB HMEET CHIDKEHHYIO KH3HE-
CIIOCOOHOCTE H OTCEHBAETCA B IIpOLiECcCe €CTECTBEHHOro otbopa. s 3B0-
JIOUMHM WIH CEXEKLUMH HOBBIX IOPOJ M COPTOB HEOOXOOUMBI T€ pelKue
0COOH, KOTOPblE UMEIOT GIarONpHATHBIE HITH HEHTPAIbHBIC MYTALIHH.

Omoanennas aubpudusayus — 3T0 METOL, IPA KOTOPOM HPOH3IBOIAT
CKPEIIMBAHHE PAaCTEHHH pasHbIX BHIOB OJHOTO POJa WM Ja)<e pasHbIX
ponos. CylecTBYIOT THOPHABI PXKH M MIUEHULbI, NIIEHUIBI U JUKOTO 371a-
ka sruonc. OnHako oTAalieHHble THOPHIBI, KaK [IPaBWIIO, GECIUIOAHBI, TaK
KaK Y HUX HEBO3MO)XE€H HOPMAaJIbHbII NPOLIECC CO3pEeBaHHs raMeT H3-3a He-
CMOCcoOHOCTH XPOMOCOM KOHBIOTHpOBaTh B npodase I MeHo3a.
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K onHOMY M3 JOCTHXEHHH COBPEMECHHONH TEHETHKH H CEICKIMH OTH(-
CHTCH TipeoJoneHHue Gecrioana MexBHIOBeIX THbpuaos. Bnepeeie ato
yianock crenate I'.J], KapneuyeHko npH nomydeHHH KamycTHO-PEIeYHOTO
rubpnaa. B pelynerate otaanennoi rubpuausaiy S5UI0 MOTYHEHO HOBOE
KYJIbTYPHOE PACTEHHE — TPUTHKaNE — IMGPHA MILEHHLB ¢ POXKBIO (Tam.
Triticum — mwenuya W Secale — poows). OTnaneHHad rubpUIM3aLKA LIH-
POKO NPHMEHAETCA B INOI0BOACTEE.

CeﬂelC].lllH AKHBOTHbBIX: THILI CKPEUNIHBAHHA
H MeToAbI passeaenns. MeTol aHAIH3a HACHEACTBEHHbIX
X039 HCTBEHHO-1IeHHBIX NPH3HAKOB
Y HKHBOTHLIX-IPOH3BOIHTEACH.,
Oraanesnas rHOpPHAHIANAN AOMAIHHX KHBOTHBIX

Tak Ke, KaK H [P CENEKLHH HOBBIX COPTOB PACTEHMHA, MPH CENeKUHN
HOBEIX MOPO/ XMBOTHBIX WCHONB3YIOTCA 0TO0p M rubpuausanua. OgHako
CENEKUMA KHBOTHEIX OCIIOKHACTCA TEM, YTOQ Y HHMX CYUIECTBYET TOMBKO
{I07I0BO€ PAIMHOKEHUE, TIOTOMCTEO Y OONBLIMHCTEA — HEMHOTOYHCISHHO
H pa3BHBaeTcH MelneHHO. TlonyduTs maccoBbl MaTepuan a1 otbopa
OT MANOr0 HHCHIA KHBOTHBIX, WMEIOIIHX HYXHBIC YENOBEKY IPU3HAKH,
04cHb TpYAHO. T03TOMY WHPOKC MPHMEHACTCH HCKVCCMBEHHOE oceMeHe-
#tie, O3BOIAKLIEE LONYUYHThL OT OQHOTO CaMua (O/IBIOE KONHYECTBO 110~
TOMKOB,

{TepprIM 3TanmOM CENEKIMHU MKUBGTHHX 6bUT0 NPHpYHeHUE HX AMKHX
MPEAKOB, 4TO Opou3olulo 5-9 Teic. et Hazad. I eorpaduueckue obnacTu
NPHPYYEHHA JKHBOTHBIX B OCHOBHOM COBHAJAOT ¢ HEHTPaMH MHorooOpa-
3 M IPOMCXOMICHHA KYNBTYPHBIX PACTEHMH.

H3-3a TpyIHOCTEH B MOJYYEHHH MACCOBOTO IMTOTOMCTBA OT [TAPE PO/IH-
TENCH C HYHHBIM “ICTOBCKY [IPH3IHAKOM IIpH CCIEKIHH HKHBOIHELX llpHMﬁ'-
HAOT GNHIKOPOICTBEHHOE CKPEWIHBAHHE, UM unbpudunz (anar. in — e,
siympu,; breeding -- pazsedenue), MPH KOTOPOM CKPELIMBAIGTCE MEXTY
coboi 0codr M3 OJHOrO 110METa HITH POAHMTENRCKHE OCO0H CKPCIIMBAIOTCS
¢ cofcrBeHHbIM MOTOMCTROM, ONHAKO 1PH HHODHIMHIE BENMKA BCPOAT-
HOCTB NEPEBOAA KakHX-TuO0 HeONaronpHATHBIX PEUECCHRHLIX annencii B
FOMO3MTOTHOE COCTOAHME. Kak M3BECTHO, MYTAllMM, B 4aCTHOCTH Hebnaro-
NpHATHLIE, 0GBIYHO PELIECCUBHBL W PEAKO NpoABAOICA B (eHOTUNIE, HO
npu HIHIKOPOACTBEHHOM CKPEIIHBAHHH TAKHE MYTAHTHBIC TeHEL TepeilnyT
B I'OMO3HIOTHOE COCTOAHHE H HEONArONPHATHBIA npH3HaK npossuTes.
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yCTpaHeHHA HeGNaronpHATHBIX MOOCHENCTBHH HWAOPHAMHIA HCIONBLIYIOT
aymépudunz (anzn. out — ane; breeding -— pazeedertie) — CKpelIHBAHHE
HEPOACTBEHHLIX (QopM onHoro Buaa. [Ipu 3ToM He Ao/KHO OhITh 00U,
TPeaKoB B ONHAAAIINX 4—6 MOKONEHHAX.

Bo pcex coydasx TubpuanialldH IPOBOAAT TIRATENLHBIH HHIHBHAY-
anbHEIA OTOOp MPOH3BOAMTENEH AMA CHEIYIOUIHX ITANOB CeMeKunH. Jns
yueTa XapakTepa HaclIeNOBaHUA MPU3HAKOB B CENEKLUHOHHBIX XO3AHCTBAX
BEAYT COEUMANBHBIC IUIEMEHHBIE KHHTH. TIpolece momy4eHus HOBBIX NnO-
PO4 KHBOTHBEIX MEMNEHHBIH. CunrtaeTca, 4T0 AL NOIYYSHHA HOBOH 1Opo-
Abl, HANPHUMED KOpOB, Tpebyerca He meHee 3040 ner.

ITpH ceneKkHH AOMAMIHHX JXKHBOTHBIX BAXKHO 3apaHee OnpeleNHTh Ha-
CNEACTBEHHBIE KaYeCTBA KMBOTHHIX-TIPOM3BOAHTENEH — CAMICB MO TeM
TPH3HAKAM, KOTOPhIE QEHOTHNHYECKH Y HHX He NpoasnamTed. TakHmu
HPH3HAKAMH MOKET ObITH MONIOYHOCTE H KHPHOMOIOIHOCTE ¥ OBIKOB HIIH
ARNEHOCKOCTE ¥ HETYX0B. C ¥T0ii Uefbi0 MPHMEHSIOT METO ONpeaeneHs
AAHHOMO KAYECTBA MWMBOTHOTO-IIPOH3BOAMTENA MO IIOTOMCTBY: CHawania
HOTY4a0T HEMHOTOYHCIIEHHOE OTOMCTBO H CPABHHBAKOT €F0 NPOJYKTHB-
HOCTE ¢ MATEPMHCKOH ¥ CO CpefiHEH NMPOAYKTHBHOCTHH) NAHHOH MOPOAHI
KHBOTHHIX. ECNH MPOIyKTHBHOCTE CaMOK B [OTOMCTBE OKAJKCTCHA NOBHI-
IeHHO [0 CPABHEHMIO € STHMH NOKA3aTeNsMW, TG AENaloT BHIBOI O
Conbilcl IEHHOCTH NMPOU3BOANTENA. TakoH METOO NPHMEHAT B IUICMEH-
HO#l cenexuMoHHO#H paboTe.

[Ipu oroaneHHoH rHOpuAnzauuy KHBOTHBIX, OTHOCAUIMXCA K PAINY-
HRIM BHJIaM, [OMYUYAKT MEKBUIOBEIE THOPHIEI ¢ HYKHBIMH [ HEIOBEKA
cpoficrBaMy. Yaie pcero MexBHaoBRle TUOPWIB HECIUTONHEL, TAK KAK B HX
KIETKAX CONCPXATCH POAHTENBCKHE HAOOPLI, OTAMYAONIHECH KAK [T0 YHC-
gy, TaK H N0 (hopMe XpomocoM. PasiidHBIE XpOMOCOMBL HE MOTYT Mpa-
BHIBHO KOHBIOFHpOBAaTh B Npodaze | Meliosa, a MoToMy NONOBLIE KNETKH
MEKBUAOBBIX THOPDHIAOB HMEIOT HCKAKEHHBI XPOMOCOMHBIH Habop n e
MOTYT JaTh HAYANQ CASAYIOMEMY NOKONeHHI0. OAHAKO Takue THOpHABI
MOTYT MMETh LEHHBIE JIA 4EMOBEKa CBOMCTBA, MHOrO BexkoB, HampHMep,
MOAY PaAsBOAAT MyNoB — THOPHAOB KOOBUIHLIBI H OCNA. 3TO CHALHEIE,
YMHBIE, OYEHb CIIOKOHHBIE KHBOTHEIE. Co3aaHbl Taioke THOPHAEL Kapna H
kapacs, 6enyru u crepiasu (fecrep), KOPOBEI M AKA, UBELL M apXapa M T. I.
Bce 311 dakThl CBHACTEALCTBYHOT O KPYIIHLIX TOCTIDKEHIIX B OBIACTH ce-
JEKUHH KHBOTHBIX.

K BOCTHXEHHAM CENEKLMU XKHBOTHRIX MOXKHO OTHECTH TAKKE [IOTyde-
HHE HOBOH NOPOABl CBHHEH: [IYTeM CKPEILMBAHHA CAMLIOB AHTTHHCKOH IMo-
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poob! CBHHEH (HOpKIMpecKas Oenad) ¢ MaTkamH GecnopoiHbix yKkpaHH-
CKMX CBMHEH Oblla TMomdydeHa mopoda Oenast cremHas. B atom mpouecce
IWHPOKO HCNOALIOBAIOCE H CKpEIMBaHHE 0Cobel OTAaNeHHBIX MHHHHA, H
6nu3KopoACTReHHOE cKpelmBanme, [TonyueHB MHOTOUUCICHHBIC TOPOIL]
OBEil, KPYMHOro poraToroe CKoTa, Jlolaaei 1 T. I.

Cenexuna rpuéos u 6akTepuii, ee 3HaUEHHE
AT MHKPOOH0/10rH49eCcKoH MPOMBILLICHHOCTH.
OcHoBHbIE HAIPABJIEHHA GHOTEXHOIOTHH

Texnonormo nonyyeHHs HeOOXOAHMBIX YEMOBEKY BEIIECTB H3 XKHBBIX
KJIETOK HIIH C HX TOMOILLH) HA3BIBAT DHOTEXHO 10T HEH.

Yame Beero mitst GHOTEXHONIOTHA HCIIONB3YIOT OakTepHn, rpube:, 8O-
OOPOCIH: 3TH OPIdaHH3MEl OTHOCHTENBHO HEMNPHXOLIHELL, OYCHE BBICTPO
PasMHOKAIOTCA H CIOCOOHE! BHLAENATE BEIIECTBA, NPUMEHAEMEIE YSIOBE-
KOM B pasNHMYHEIX 00mMacTax xo3giicTRa, BHOTEXHONOTHA NpHMeEHseTCA B
MHLEBOM NPOMBILLTEHHOCTH, MEIHLIHHE, OXPAHE NIPHPORBI H T. TI.

Tak, Hanpumep, MHKPOBH crocoOHbI BLLIEAATE dEpMEHTRI A1 xneho-
MeYeHHA, BHHOAGNHA, NPOUSBOAHTE dMHHOKHCIOTE, MHILEBLIE OCnkH, ca-
xapa H T. II. C noMolew DakTepnii n rpHOOR MOAYUAIOT BHTAMHHEL, TOp-
MOHbI, aHTHGHOTHEW H T.n. K HacToauweMy BpeMEHH NOMYUEHB HOBLIE
topmMbl BakTeprii, ¢HOCOOHBIX papymuaTe HEDTENPOLYKTEHL, 3ArPA3HAD-
LIHE OKPYXKAIILYIO CPpelty.

OCHOBHBIC MeTOIB DHOTEXHONOIHH: KJICTOYHAR HHKEHEDHA H reHHas
HHXEHEPHA.

Knemounan unocerepus — 3TO BHPAWIMBAHHE KIETOK Kakoro-nubo
OpraHuIMa Ha HCKYCCTBEHHBIX NIMTATEILHLIX CPEax, Mie 3TH KIIETKH pas-
MHOXAKTCH, PACTYT H BBLIEIAOT HeoOXoMMMBIE YeNOBEKY BellecTRa, Tak,
HanpHMep, AENAKTCA NONBITKH BHIPALIHBAHWA KYNBTYPEl KJIETOK KENes
BHYTPEHHEH Cekpeumu AJIA NOMy4EHHA MrOPMOHOB.

CyLIHOCTE cennoli uhxceleputs COCTOHT B TOM, YTO B OpraHM3M (4aiue
NPOKapHOTHEIH) BCTPAHBAETCA T€H HIIM [PYTINA NeHOB IPYTOTO OPraki3mMa,
B pesyneTate 3TOTO MOKHO 3aCTARMTH KIETKY MHKPOOPTAHH3MA CHHTE3H-
pOBaTh Te BeNIKH, KOTOPBIE OHA PaHbILE BblpabaTeBaTh HE MOIIA. JenaoT-
CA NONMTKH NEPEHOCA TEHOB, OTBEHYAKIUMX 32 QHMKCANHIO a30Ta Y a30T-
hHKCHPYIOIUMX GakTepuil, B ApyrHe NOYBEHHble MHKpoopraHuiMel. Tlpu
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3TOM B NICYBY H3 BO3AyXa OyIyT nocTynaTe GONBILHE KONMHYECTBA A30Ta,
4TO CHENAET HEHYNHBIMH a30THCTBIe YnoOpeHHs. [loayuyeHB MCKYCCTBEH-
Hble MyTaHTB! KHIIECYHBIX MUKPOGOR, B KOTOPEIE BCTPOEH T€H HHCYIHHA —

ropMoHa ﬂO,IDKCJIyI[O'-IHOﬁ WETCIbl, HHIHCHHO HeOOXONHUMOTO IHOAAM,

GONBHBIM CaXaAPHBIM THA0ETOM.

3anauun

BribepuTe 0OAHH NPAaBHALHBIR OTEET,
YueHue o6 HCXOTHOM Mareprane B celleKUHH 010 paspadoTaHo

1) Y. JapeuHom 3) B.H. Bepnanckum
2} H.M. Basunoeem 4) K.A. Tnmupsisceniv

K ceneKUHOHHBIM NMpoLeccaM HE OTHOCHAT CO3ZAHHE
1} copros pacrenuit

2) mopon KHBOTHEIX

3) KJIOHOB BHPYCOB

4) WTAIMMOB MHKPOOPraHH3IMOB

IleHTpOM NpPOHCXOMAEHHA KYIBTYPHBIX pPAcTeHMH CcuUMTarOTCA

paioHEI, roe

1} oBuapyxcho HauGoabUIee YHCIQ COPTOB AHHOTC BH/AA

2) obHapyxeHa HauOOnbWAA ILIOTHOCTE NPOUIPACTAHHSA JAHHOrO
BHIa

3) nanHHBIft BHI BIIEPBHIE BHIPAMICH YEIOBEKOM

4) obHapyxeHO HaHOONLLICE KOJNHYECTBO ECTECTBEHHRIX BParom
JAHHOTO BHJa

ApeBHeliiuM  UeHTpOM  Muoroofpasua v (IPOHCXOMACHUA
KYABTYPHBIX PACTEHHH CUMTASTCA

1) KnxHoazHaTcKMH 3) Odmonckuit

2) CpeauzeMHOMOPCKHIT 4) llenTpansHOAMEPHKAHCKHIA

lentpoM npoucxoxaeHua Oonee 50% KynbTypHBIX pacTeHHi

CHHTAETCA
1) FOsHoazuarcrmii 3) OSdmonckuit
2) Cperu3eMHOMOPCKHI 4) HeHTpansHOAMEPHKAHCKHIA
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10.

11.

12

484

PoguHoi kaprodiens u tabaka cuuTaercs

1) CpenwzeMHOMOPCKHI 1IEHTD

2) AGHccHHCKMEA NIEHTP

3) lleHTpansHOAMEPHKAHCKHI LICHTP

4) AHDUACKHH 1IEHTP

CpennseMHOMOPCKHIT UEHTp MHOroOGpasid H NPONCXOMKAEHHA
KyNbTYPHBIX PaCTEHHHA CUHTAETCA pOAHHOH

1) macrua 3} Tomarta

2) nueHnus! 4} Kakao

Mexnunefinas rubpuaIn3anig KyIETYPHBIX PACTEHHH IPHBOOHT K
1) coxpaHeHUIO NPEXKHEH NPOOYKTHBHOCTH

2) BEINIENICHHIO HOBHX NPUIHAKOB

1) MOBENNCHHK MPOIYKTHBHOCTH

4) 3aKpeiLIeHWIO LPUIHAKOB

AyTOPUANHT — 3TO CKPELIHBAHHE MEXKIY

1} ocoBamu oanoit mopoas

2) OpaTbAMH H CECTPaMH OZHOTO MOKOJIEHHS
3) OpaTeAMM M CECTpaMH pa3sHBIX NOKOMEeHU
4) poaMTENAMH H AETEMH

BIHIKOPOACTBEHHOE CKPEUIHBANKE MPHMEHIOT C LEIIBD
1) nosgepsxaHus HONEIHBIX CBOHCTB OPTaHUIMA

2) YCHICHHA JKHIHEHHOH CHIIBI

3) nonyueHHA NOMHIUICHIHBIX OPraHH3MOB

4) 3aKpeleHHs LEHHBIX MPUIHAKOR

Terepozuc Habuouaeres npu

1) OnU3KOpPOACTBEHHOM CKPEILHBAHMH

2) CEpemMBAaHHW OTAANCHHEIX JTMHHH

3) BereTaTHBHOM PAIMHOKEHHH

4) HCKYCCTBEHHOM ONIIOIOTBOPEHHH

TuGpuet, BOIHUKAWILNE NPH CKPELIHBAHWH PAIHYHEIX BUAOB

1) oranvarorcs Hecnno HoCTEID

2) OTMHYAOTCA [IOBBILEHHOM [UI0MOBHTOCTIY

3) nawT IUIOJOBHTOS MOTOMCTBO NPH CKPELIMBAHMY ¢ cebe nogob-
HEIMH

4) Brerna DBIBAKIT XEHCKOrO 11018



13.

14.

15.

16.

17

18.

K Ouonorvyeckn ornaneHsod rHOpHOIM3aLIMM OTHOCHTCA CKPEHIH-
BAHHE NpeACTaBHTENCH

1) KOHTPACTHEIX NPHPOAHBIX 3CH

2) reorpadiMYECK# OTJANEHHBIX PAHOHOB 3eMIH

1) pasHelx podoe

4) opHOIli CeMBH

CTepiibHBIM HE ABNAETCA

1) myn

2) nomak

3) 2n-xanycrHo-peaedHml rudpun

4) 4n-KanycTHO-pefeyHbIi rHOPHA

TLnasMuAEl, HCMOIB3YCMbIE B TCHHOH HEXKEHEPHH, — 3T0
1] uacTH XpoMocoM

2) aBTOHOMHBIE MoONeKyIbl nHHeliHoH JTHK

3) komblLieBble Moekynsl aeyuenodeyHoi JJHK

4) yvacTKH Mouekyisl HPHK

BrifepuTe TpH NPABHILHEIX OTBETA,

AHAMACKHIT NEHTPp MHOroeOpasud H MPOMCXOXICHHA KYNbTYPHEIX
pacTeHHH CUHTAECTCA POAHHOL

1) uaz 4) kaprodenna
2) EKayuyka 5) Ttabaka
3) kakao 6) KyKypy3sl

CrpeneneHHble TPYIHOCTH CeNEKUWH KHBOTHHIX CBA3aHBl C TEM,
YTO OHH B OTJIHYME OT pacteHuit

1} pa3sMHOKAIOTCA TONBKO NOIOBHIM [YTEM

2) HOJBEPKEHEI BUPYCHHIM H rpHOKOBRIM 3a001eBaHHAM

1) HMMEKT HEMHOTOYHCICHIIOE IOTOMCTEO

4) MenaeHHO pacTyT

5) He GLIBAFOT OOIHINOHIAMH

6) GpBaroT repMadpoauTaMH

K cnemduaeckiM ocobeHHOCTAM CENCKLMH KMBOTHBLX OTHOCHTCA

1) y9er skcTephepHbIX NPH3IHAKOB
2) HCKYCCTBEHHOE OCEMEHEHHE
3) orpaneHHasm ruGpHAMIALINA

4) WHOUBHAYaNEHBIH oTOOD

485



5) maccosbiii o16op
€) MCHOBITAHHE NPOMIBCUMTENEH NO IHOTOMCTBY

19,  MexBHaOBRIM FHOPHAOM RBIACTCA

1} 3ybp 4) Bectep
2) 5K 5) copro
3) apxapomepHHOC 6) TpUTHKae

20. MuxpoopraHHsmbl yI00HO IPHMEHATH B CeNeKUHOHHOMH paboTe, Tak
KaK OHU

1) HeNpUXOTNHBE K cpene 00UTaHuA

2) He NoaBEpHeHB] BHPYCHEBIM 3a60MeBaHHAM
3) HMCIOT FanIOHIHBIH TEHOM

4) ORICTPO PA3SMHOXKAKOTCA

5) comepxaT OTHOCHTENLHO MO TeHOR

6) CONEPKAT MIA3MHIBI

21. ¥cTAHOBHTE COOTBETCTRHE MEXKAY HAIBAHHEM KYJIBTYPBI H UEH-
TPOM €€ MPUOHCXOKIEHHA.

Kynetypa LedTp npoHCXOXKICHHA
1) xnonwatHuk A} Hsknoasnatckni
2y uvan B} BocTouHOAIHATCKHIA
3) caxapHBIH TPOCTHHK B} KOro-zamaunoasuatckuit
4) xopHua
5) KoMOIUIA
6) puc

K044 K 3ajaHHaM

Nz Bompoca 123 |4]|S5 6 7 8 9 10
orBer 2 313|141 3] 1]a
MNeponpoca |11 |12 |13 |14 | 15| 16 17 18 19 | 20
oTBeT 2013143 (24571,34]1.26(346|345
3anauue 21
1 2 3 4 5 6
B B A [ B A
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KOHTPOJIBHBIE PABOTbBI

BAPHAHT 1

YACTH 1

Omeemom K 3a0anusm 1-21 geamrwomca RocredosamendvRocms
Hudhp, wucio uiu cose (crosocouemanye).

L. PaccMOTpHTE NPSANTOKSHHYK CXeMY. 3alHIIHTE B OTBETE TPOIy-
INEHHLIH TEPMHH, 0003HAUEHHBIH HAa CXEME 3HAKOM BOIDOCA.

YTKOHOC
Toaxiace A Exupna
Sdnexnagymue
Koana
Knacc . - 0 /
Ll OJEKITACC
MnexonnTariume [ — Onoccym
Monknace  |——""| Heaspun
TlnaueHTapHEIE \
\ 3ebpa
3y6p
Otaer:
2. BeibepHTe Tpu BEPHBEIX OTBETA M3 UISCTH H 33ITHIOIHTE B TaGIHITY

U Pel, 0O KOTOPEIMH OHH YKA3AHE].
B anartoMuu COBPEMEHHBIMH METOXAMH UCCNENIOBAHHA ABILAKTCS:

1) 3KCIepHMEHT

2) xoMREeleTEpHas ToMOrpagiusa
3) pEHITEHONOTHMECKHT

4} yneTpaIBYKOBax ToMOTpadus
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5) aHKeTHpOBaHHE
6) ueHTpHQyTUPORAHHE

! | | |

B comaTnyeckol KieTKe BUHOTPaAHONU YIMTEH 24 xpoMocomel. Ka-
koH HaGop XPOMOCOM HMET raMmers! 3T0ro xHeoTHoro? B oreere
3AMHILINTE TOJIBKO KOTHUECTBO XPOMOCOM.

OTteeT:

BribepHTe TpH BEPHLIX OTBETA H3 IECTH W JANMHIOHTC B TaOINuLy
nudpel, TOX KOTOPEIMH OHH YKasaHul. JIId BHPYCOB XapakTepHO

1} Hamuuue pubocom

2} OTCYTCTBUE LHTOILAAIMS]

3) namuuue oQopMIeHHOTO Adpa

4} otcyrcrene pubocom

5) HanMYHe TLNAIMATHYECKOH MeMOpaHL]

6) Hanm4He MapazHTHHECKOro 00pa3a KHIHH

I l |

YCTaHOBHTE COOTBETCTHHE MEXJY BHAOM [aMETOTEHE3a W €ro
XAPAKTCPHCTHKOMH,

XapakTepHcTHKa Bun raMeToreHesa

A) 00pa3yroTea NOJBHKHLIE TAMEThI 1) oBoreHes

B) 06pasyoTca HaNpaBHTENbHBIE KIETKH | 2) ciepMaToreHes
B) dopMupyercs MHOrO MEIKHX raMer
I') MMTATeI/LHBIE HEMECTRA 3ANACAIOTCS H
OJIHOH H3 HYeTLIPEX KIETOK

M) ofpasyerca ogna kpynHat nojosas
KJIeTKA

E) nuraTennHie BelecTBa B KIETKAX He
HAKaMTHBAKTCH

Janunmre B Tabnuiy eeIOpanHbie HUGPEI NOA COOTBETCTBYIONIHMH
OykBaMH,

A b B r pi E




Omnpenenure cOOTHOWCHAE PEHOTHIIOR Y MOTOMKOB B Fz npu MoHO-
THOPHRHOM CKPEIIHRAHUH H MOTHOM JOMMHMPOBAHHH, €CAH Kapue
riasa - -- 370 AOMHHAHTHEIH LPH3HAK, A ToNnyGm¢ — peleccHBHRIH.

OTser 3amnIIMTE B BHIE NOCACIOBATENBHOCTH l.lH[bp, MOKAa3kI-
BAIOUIHX COOTHOWEHHE NOAYUHBIIHXCA CbCHOTHl'IOB.

OTeeT:

Hroxe npHBCACH NCpeyeHs XapaKTEPHCTHK N3MEHUHBOCTH. Bee oHH,
KPOME Tpex, HCTIONB3YIOTCA 1A OIMHCaHHA ocobeHHOCTEH MOIH(H-
KaNHOHHOH H3MEHYHBOCTH. HalauTe TpHM XApPAKTCPHCTHKH, KBEINA-
A4R0IHE» U3 ofulero paja, ¥ 3aNMUIHTE B TaOMHILY LUGpPEL, T0x Ko-
TOPbIMHM OHH YKa3aHbl,

1) satparuBacTca GOABLUHHCTBO OcO0eH B MOMYIALUH

2) ofuragaeT aJalTHBHOCTLI) — cnocofcTeyeT NPHCHOCOOICHUIO K
YCIOBHAM CpPeOsl

3) KpaTHO yBE/THYMBAETCA XPOMOCOMHELH HaBop

4) H3IMCHRETCA CTPYKTYPa FETEPOCOM

5} ABIAETCA KPATKOBPEMEHHOH

6} TIPOMCXOAHT YMEHbLIEHHE YHCIIA XPOMOCOM

| | | )

YCTAHOBHTE COOTBETCTBHME MEXKAY KAMEPaMM cepiua, obo3HaueH-
HBIMH HA pHCYHKe LHdpamu 1, 2, Hx 0co0EHHOCTAMH CTPOEHHS H
dyHkuRrAMH. K kaxaoii mosuiMy, 1aHHoH B TiepeoM ctonbue, nom-
GepHTe COOTRETCTRYIOULYIO O3HLHKIC H3 BTOPOTo cTonfua.
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490

OcofeHHOCTH CTPOEHHA H QYHKLHY Kamepst cepaua

A) ABIAETCA OKOHYAHHEM Manore kpyra|l1) nceoe npeacepaue
KpoBooDpailteHHA 2) NpaBblil KeTynovex
B) ARnAeTCA HauanoM Manoro Kpyra Kpo-
pooOpaIueHHa

B) HamomHACTCA BEHO3HOH KPOBEBIO

I') HanoARAETCA apTEPHANLHOH KPOBBIO

JI) imeer Oonee TOHKYI0 MBILEYHYIO
CTEHKY

3amuimuTte B Tabauuy BRIOPAHABIE LHOPE AOA COOTBETCTBYIOLMMH
OyKBaAMH.

A B B T A

Brifepute TpH BEPHBIX OTBETA N3 INECTH H 3AMHIIMTE B TabnHIly
undpel, NoA KOTOPEIMM OHM  ykazaHel. [JInd naykoodpazHbIX
XapaKTepHO

1} HanHuHe ycHKOB

2} 4 napel XOIMTLHBIX HOT

3) oTpensl Tena: TONOBOrPYAL i Oplomko
4) HaaMIHE NAYTHHHBIX XKEIe3

5) 3 napbl XOAHIBHBIX HOT

6) HaMHYHE 3eNSHOH XKenessl

| N |

YCTAaHOBHTE COOTBETCTBHE MENAY [PHIHAKOM H LAPCTBOM HBBIX
OPTaHNiMOR.

IpuzHak Hapcteo

A) He cnocoOHBI K NepPeABHKEHHED 1} XKupoTHme
B)Teno coCTONT M3 NePemneTAIOWNXCA | 2) [pubsl
HHTEHR — rHg

B} 0TCYTCTBHE KISTOMHOH CTEHKH

I') akTHBHO NEPEOBHIAKTCA

J) HaMUHC XHTHHA B KNETOYHOM CTEHKE
E) HMCIOT orpaHuHucHHBIH pocT




11.

12.

13,

3anmumute B Tabuuuy BeipaHHbIe UHQPLI 10 COOTBETCTBYHIUHMH
OYKBaMH.

A b B r a E

YcTanosure LNOCAeAOBATCNBHOCTE IIPOUECCOE, NPOHCXOAAIIHX B
upouecce TPAHCBIUKH, 3aiMIIHTC B TAOIHILY COOTBETCTBYHMULYH)
TN0CIIEA0BATENLHOCTE LRdP.

1)

2)
3)

4)
5)
6)

IPHCOCOHHEHHE KO sTopoMy TpHILieTy MPHK Ttpancnoprthoit
PHK co BTopo#t aMHHOKHCIOTOH

cOopka pubocoMul Ha HPHK

BOSHUKHOBEHHE MEXKEY METHOHHHOM H BTOPOH aMHHOKHMCIOTOM
NETITHAHOH CBA3H

nepemMelleHue pubOCOMBL Ha OJHH TPHINET

pazpyweHne pufocoMbl PH JICCTHHEHHH TPHILACTA TEPMHHALMH
NpHCOEAHHEHHE K nepBoMy TpHIUleTy HPHK anTHkooona TPHK
€ AMHHOKHCNOTOH METHOHHH

|

Beibepute TpH BepHBIX OTBETA M3 LWECTH H 3anHiidTe B Tabmmiy
undpsL, NOA KOTOPHIMH OHH YKasaHbl [Hnodus — aro xeiesa

1)
2)
3)
4)
5)

6)

BbIpabaTeIBAIOMAA TOPMOH THPOKCHH

pacmonoxenHas B SprowHoil nomocTy

BeIpafaThIBAIOLIAA TOPMOH POCTa

PACIIO/MBPKEHHAA B NIGIOCTH Yepena

KOHTpOIIMpYIOLas paboTy SKCHe3 BHYTPEHHER M CMELIaHHON
CEKPELHH

BBIJIENIAFOLIAA CBOHl CEKPET MO [IPOTOKAM B NOIOCTH TEIA

|

| l

YCTaHOBHTE COOTBETCTRHE MOAIY XapaKTepHCTHI(Oﬁ CJ1O0d KOXKH H
€I'0 HA3BAHNCM.

XapakTepHCTHKA ClI0K KOWKH CIoH Koxu
A) COOSPKHUT peUenTopsl 1) noakomunas xupo-
b) HanbGonee rnybBoko pacmonoKeHHblH | Basg KISTYaTKa
CIIOH KOXH 2) coOCTBEHHO — KOKa

B) ofecneunsaer iamacaromylo gyHkuHio | (aepma)

KOXWH
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15.

492

Xapampucml(a CITOA KOHH Cnou koxu

") cOTepKUT NOTOBLIE H CAIILHEIE KENC3bI

J1) COCTOMT W3 KHPOBOH COEXWHHTEIBHOM
TKaHH

E) KpOBEHOCHDBIE H AHMEATHICCKHE COCYIb

3anuuwmTe B TabauLy BLIOpaHHBIE LHGPH! 04 COOTBETCTBYIOLIHMH
GyxBaMmu,

A 5 B r i | E

OnpenenyTe NOCNEAOBATENBHOCTE PACTIONOXKEHHS OTAENOB TOIOB-
HOTO MO3Ta, Ha4YHHAg ¢ HauBonee GIHAKO PACMONOXEHHOTO K CIIHH-
HOMY MO3TY. 3allMIIHTE B TabJHMILy COOTBETCTBYIMIYH) IEOCIIEN0BA-
TENBHOCTE UHGp.

1} npomexyTouHbIil MO3T
2} MpoaoNTOBATHIH MO3T

3} MocT

4} cpemnuH MO3r

5} GonpluHe NOMyIIAPHA

| 1

H3BCCTHO, UYTO YTKOHOC — MIICKOIMHTAIOIIEE H3 OTpAIa OJTHOIpO-
XOHBIX, OTIMYHO TPHCROCCOICHHOE K OAYBOAHOMY 00pasy ¥u3-
HH. HCI’IOJIBS)’H 3TH CBCIOCHHA, Bmﬁepme H3 NPHBENSCHHOIO HIXKE
CMHCKa TPH YTBEDWICHHA, OTHOCHIIIHECH K OIIHCAHWIY JAHHBIX [TPH-
3HAKOB JTOrO OPraHM3Ma. 3alHiKTe B TabIHIy NHQPBL, COOTBETCT-
BYIOIHE BEIODAHHEBIM OTBETAM.

1) Macca yTKoHOCa COCTARIAET 2 KT, @ [JUIHHA €10 Tena okouio 40 oM,

2) CaMubl IpHMEPHC HA TPETh KPYTIHEE CAMOK.

3) Teno yTkoHOCA MOKPBITO MepcTio. JINLeBod oTen TONORE! BEI-
TAHYT B ILUTOCKME KOXHCTBIH KMOB JAMHOH 65 MM H INMPHHOH
50 Mmm. KOHEYHOCTH NATHNANLIE ¢ NABATENLHOHA [IEPENOHKOM.

4) YV exufHB M YTKOHOCA €CTh KJI03Ka, B KOTCPYH) OTKPHIBAIOTCA
KHIUEYHHK, MOYETOUHHKH H I10I0BEIE TTYTH, YIC NIO3BOACT HX
OTHECTH K OJHOIPOXOIHBIM,



16.

17.

5) Ilocne coapmBaHmMa caMKa YTKOHOCA pO€T BEIBOOKOBYKO HODY,
KOTOpad 3aKaHYHBacTCA FHC?.JIOBOﬁ Kauepoi—i, a BXOO B HEC OHA
3AKYNOPUBAET H3HYTPH HECKOJIEKHMH 3EMITHBIMA POGKAMH IO
15-20 ¢ TomnHHOM, N4 3aIMHTEH OT XHINHHKOB,

6) CaMka yTKOHOCA OOBIMHCO OTKNAfbRaeT 2 siiia. BaiBoakoBOi
CYMEKH ¥ Hee HeT. BemynMBlIAXCS NeTEHEINEH OHA BCKApMITHBA-
€T MOJIOKOM. : |

|

VYcTaHOBHTE COOTBETCTBHE MEXTY NpaMepoM GoprlBl 3a cylecT-
BOBaHHUe 1 dopMoit, k koTopoii 31a Gopsba OCTHOCHTCH,

Lipumep Oopma GoprObl

A) 0X0Ta MHCHUEB! HA MBILLIEH NONEROK 1) BHYTpHBUIOBASA
B) comepHHUYECTRO MEXAY CaMIiaMH [TABHAHOB | 2) MeXKBHIOBAS
33 JOMHHHPOBAHHE

B) ncnonssoBaHne ackapuaod CBHHeH Kak
MECTa CBOCTO OOHTAHHA

T’} onpenencHue THE3AOBRIX YUACTKOB B JECY
MEKITY JCREHBIMH QS TIaMI

) 6oppba 3a HCTOUHMKM [THIIH MEXTY TONY-
JALHAMHA KOOa9bsHX ICEMYPOR

E) BrITCCHEHHE YEepHOH KPHICH cepOH KPBICOH

3anuinuTe B Tabaniy puOpaHHEIC UAQPEL 104 COOTBETCTRYIOI[HMH
GYKBaMH.

A B B T Jil E

BuifepHTe TPU BEPHBIX OTBETA M3 LIECTH M IAMMWIHTE B TAbaMLy
OHGPEL, MTOA KOTOPEIMH OHH YKa3aHbl. BHOTHueckumM dakTopamu
ABJAKOTCA

1) pacnanika zemenn

2} KONHYECTBO XHIMHUKOB

3) KoANYECTBO BUAOB-KOHKYPEHTOB

4) KOIHYECTBO [IAPA3HTOR

5) BAAXHOCTE

6) MOcanKa NepeBbeB
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18.

YCTaHOBHTE COOTBETCTBHE MEXAY NAapoil HBOTHBLIX H THIOM HX
B3aHMOOTHOILCHHH.

Tlapa »KHBOTHREIX Tum B3aHMOOTHOWCHHTA
A) ackapuaa — nouaas 1) napazuT — X03AKHH
B) pbick — - 3ann-6enax 2) XHIIHAK ~— XKEPTBa

B) wnpoxuii 1eHTen — priba
I') ruapa — nabuus

JI) ocTpuua — qenopex

E) dunuHE — necHas MEIIL

3anuuiyTe B Tabnuiy eriOpadyble UHGPB! IO/ COOTBETCTBYHONAMH
OyxBaMu.

A b B r A E

19.  YcraHOBHTE MOCTEAOBATENBHOCTE OTAENBHEIX TPOPHUECKHUX 3BEHE-
€B B LSIH NMWTaHHA. 3aunmnTe B 1861Muy COOTBETCTBYOLIYHY TO-
CleN0BATeNEHOCTb UR{P.

1) uaiiku 4) xuwHbE pHOLI
2) menkne puIds 5) duTonnankToM
3) 200IMAHKTOH

20. Npoananuzupyiite Tabauuy «TUNB COUBETHAY. 3AMOIHHTE MYCTLIE
A4eHKH TalnMlB], HCUIONB3YA TEPMHHBI, NPHBEAEHHEIE B CITHCKE.
Jna kaxnodl aueiikn, oGo3HaueHHoi OykBaMu, BHIOEPUTE COOTBET-
CTBYIOIIHHA TEPMHH M3 NIPEANOKEHHOrO CIHCKA.

Tune conserni
Couserne OcobenHocTH CTPOCHHA Pacrenne
CuIa4ue HBETKH Ha pa3pocuieki-
IMoyaTtok » " pasp {B)
€A YAUIHHEHHOMN OCH COLIBETHS
CrnoxHblii konoc (B) TTmenupa
CHpsune uBeTKH Ha paipoc-
(A) AAIHE 1L paip OayBaHuHK
WEMCH TUTGCKOM JIOXKE COLIBETHA
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COHcoK TEpPMUHOB
1) noaopoxHuK

2) Kop3HHKA



21.

3) ronoeka

4) HECKOJNBKO MPOCTHIX KOJOChEB Ha OOUICH ocH

5) xykypy3a

6) MOPKOBL

7) HECKONBKO MPOCTLIX 30HTHKOB H3 BEPIIMHE] ob1neH ocH
Januuinre B TaGnuuy UMdpel  BEIGPAIHBIX TEPMHHOB IO
COOTBETCTBYIOLIMMH ByKBaMH.

A b B

PaccmoTpuTe rpadHk «3anHCHMOCTD YHCAA NOTOMKOB MMapbl CHHHIL
OT YHCHA [3p HA TEPPHTOPHUY.

3aBHCHMOCTL YHCIA NMOTOMKOB napbl CHHHI
OT MHC/IA (AP HA TEPPHTOPHH

=
g
=
fic]
= 4
[=-]
g
=
2 10 A
2
=
=}
5 4
=
=
8
g 8
&
o
T | ' | ' T L |
0 4 8 12 16
Hucao nap Ha 10 ra
YTBepiaIeHHA:

1) Cpeanee yHCIO ROTOMKOB Y Mapkl CHHHIL HE 3ABHCHT OT YHC-
JICHHOCTH CHHHII, IPOKUBAKIILIHX PAIOM.

2) Ecny 4ykcno nap, IpoxHeaonmx ua 10 ra, MeHBIIE YETHIpEX, TO
CpedHEe YHCTI0 IOTOMKOB Y NAPE! CHHHL YBEITHIHBAETCA.

3) Ecnn Ha 10 ra npoxusaer oT 6 Ao 16 map chHHL, TO CpenHee
YNCHO TIOTOMKOB ¥ HHX GyaeT okong 6.
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4) HabniogeHHA 3a CHHAUAMM NPOBOAWIHCE 16 JeT.

5) Uncno nap CHHML, [IPHHUMABIINX Y9aCTHE B HaOMIONEHHH, CO-
crapwio 10 Teic.

3amHIuMTE B OTBETE HOMEPA BEIOPAHHBIX YTBEPKASHUH.

OrtBeT:

YACTb 2

Januminme crauana HoMep 3GOGHUR, 3amem omsem K nemy. Ha

Kaxcooe 3n0anue oaiime noaHuil paicepuymeosii omsem.

21,

23.

24.

436

IMTouemy neobxoaUMe DOPOTHCA C KOMHATHBIMH MYXaMH?

PaccMoTpHTe pHCYHOK H HA30BHTE 3apofplllleBblf JIHCTOK [O3BO-
HOYHOTO JKMBOTHOrO, 0DO3Ha4eHHbIH undpoi 3. Kakue THOB Tka-
Hef U OpraHe! GOPMHPYIOTCA K3 Hero?

Haitnvre omMOkH B NIpHBEAEHHOM TEKCTC, HCIIPABBTE HX, YKOXHTE
HOMEpa NPEANIOKEHMHA, B KOTOPRIX OHH CHENaHBl, 3alHIIMTE JTH
npeanoxenus tez omwnbox.

1. Beraeuawyr [Ba THNA LBETKOBBIX DPACTEHHH: OMHOMONLHEIE H
apyAcnbHele. 2. [IByACNBHBIE NPOMIONLTH OT ORHOROIBHBIX.
3. 3apofsull OAHOAONBHBIX COCTOHT H3 3apOJBNIIEROTO KOPELIKY,
3apoABNUEROTe cTebelbKa, 3apOARILIEROH TOTKH, ABYX CeMSAoneH.
4, JIMCTOBEIE IUIACTHHKHM OJHOAONLHBIX HMEIOT NapaUIeNnbHOE H
AYTOBOe kHAKoBaHHe. 5. KopHeBad cHcTeMa [BYAONBHBIX —
CTEPAKHEBAA.



25. Becwoi nocne pamnea pexy oOpasoBanca HeGonbuIoH BogoeM. B
HEM OOHAPYIKEHBI CIeAYIONIME OPraHH3MbL: [HTeHb, THAPEL, Oemble
[LIAHAPHM, LHKIONEI H OaHHK, Manbld npyaosuk. OfbRCHHUTE,
MOMHO JIH 3TOT BOJOEM CUMTATh 3KocHcTeMol. [IpupeauTe He Me-
HEE TPEX JOKA3aTENLCTB,

26. Kakue npuclocoBIeHAS UMET PACTEHHA K JKHIHY B JaCYILLTHBEIX
YCIOBHAX?

27. TlocneposaTenbHOCTE HykNeoTHAoB d¢iparmenta wuenn HPHK:
AIITIIYATAVIYAIIYA. Onpenenute mocneRoOBATE/IBHOCTE HYK-
neotnnos B JHK, antukonons! coorsereTByownx TPHK 1 amuto-

KHCIIOTHYIO MOCMEIOBATENBHOCTE BO QparMeHTe MONEKyJIsl Gelka,
HCMONE3Y R Taﬁnuuy FEHETHYCCKOIO KOOA.

I'eneTnyecknii kon (HPHK)

Ileproe Bropoe¢ ocHoBanue Tpetbe
OCHOBaHUE OCHOBaHHE
v 11 A r

den Cep Tup Uue b4
b4 den Cep Tup Huc I
Jleit Cep - - A
Jlent Cep - Tpn F
Jeit Ilpo [nc Apr Y
1 Jleit IMpo e Apr T
Jlen Mpo [nu Apr A
Jlek Ipe I'nu Apr F
Une Tpe AcH Cep ¥
A Une Tpe AcH Cep IT
Wne Tpe Jms Apr A
Mert Tpe Jiua Apr r
Ban Aua Acn I'nn Y
T Ban Ata Acn Tan I
Ban Ama | Ty I'nu A
Ban Ama | Tny T'nn r

IIpasnna noaslosaHuda Tabnunei
IlepBpift HYKNCOTHI B TpHILleTe OepeTcA M3 JIEBOTO BEPTHKAIBHOIO
pala, BTOpodl — W3 BEPXHEre FopHIOHTAIBHOTO PAAA M TPETHH — M3 IIpa-
BOr0 BEpTHKANLHOrO. Tam, rIe nepeceKkyTcs MTHHHN, HAYILHE OT BCEX TpeX
HYKACOTHIOR, H HAXOOUTCH HCKOMAA AMHHOKHCIIOTA.

497



28.

Y napozodwnnl user Tena OnpegensieTcd aYTOCOMHBIM FeHOM, reH
pasMepa Tifa3 pacnoIoweH Ha X-xpomocome. ¥ apo3odi rerepo-
FAMETHEIM NONOM ABAsAeTCH MyMCkoH. [Ipy cKpelMBaHHM caMOK
Apo30dHIE ¢ cepbiM TENOM H HOPMANLHEIMHM FJIA3aMH M YePHBIX
CAMLIOB C MANIEHBKHMH IN1a3aMH BCE IOTOMCTBO HMETIO CEPOe TEND H
HOpMAIEHLIE FJ1a34d. HUﬂy‘:lHBI.I.[I‘IXC)l B LEPBOM [NOKOJICHHH CaMOK
CKPCCTUIM ¢ HCXOAHOH POAHTENbCKOH OCOORID. (COCTaBRTE CXEMBI
NepBOre H BTOPOTO CKPELUUBAHMI, onpeaenyTe reHoTUnE | fero-
THUIIBI POIHTENLCKHX ocobell H motoMcTea. KakHe 3akoHBl AeHCT-
BYIOT B ckpemiuBaHHAx? Kakad dJacTs yKeHCKHX Ocobedl oT Brero
BO3MOMXKHOIQ NOTOMCTBA BO BTOPOM CKDEINIHBAHHH CXOOHA € HCXOO~
HOH XeHCKOH ocodbl0 U3 MepBOTO CKPELIHBAHHA no denoTHny?
YKaXKHTE HX I'€HOTHIIBL.

OTBETHI

YACTh 1

Ne zamanns Otser Ne sananua Oteer

1 CYMUATEIE 12 345

234 13 211212

12 14 23415

246 15 346

212112 16 212112

3:1 17 234

346 18 121212

12211 19 5324]

U-BR- - - S -SR]

234 28 245

221121 21 23

—
-

—
o

261345

YACTh 2

22. 3MeMeHTH OTBeTA:
1} KomiiaTuas myxa ssiiercs nepeHoCHHKOM BOa0yauTeneii OprouiHoro tha,

OHISHTEPHK K IPYTHX MHOCKUHOHHBIX 3alunesannii,
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2) Myxa nepeHocHT giila ACKApHA HA MPOLYETH THTAHHA Y€A0BEKA.



23. DneMeHTH OTBETa:

1) 3apoabinessli AMCTOK — IHTOAEPMA;

2) H3 automepMbl HOPMHpYETCst 3NHUTEIHANLHAA TKAHL! SHTE.IHA HLICBAPH-
TCABHOTO TPAKTa, KPOMC JMHMTENHA PTa H NPAMOH KHINKH, H JTHTENHH OPTaHoB
ABIXaHHA,

3) CekpeTopHble KIETKH BCEX TNHLUCRAPHTENBHLIX JKEE3, TIEUEHB, NOIKETY-
JO9HAA AeNesd, AMHTENHH MOYeTIONoBCH CHCTEMEL.

24. DneMEHTRI OTBETA:

Oubxu cnenans B peanexkednax 1, 2, 3.

[lpaBUNEHOE HAILMCAHWE (PCOAOKEHHMA:

1) Beiaenswr B3 Kiacca UBETKOBLIX PACTEHHH: OAHOUOILHBIE N ABYAGIIEHBIE,

2} Isymo.IbHbIE HE MPOHIOILIM OT OAHOAOTIBHLIX.

3} 3apoamIlW OJHOQONBHEIX COCTONT M3 3apOJBIIIEBOTO KOpEIlKa, 3apoasime-
ROTO ¢Te0ENRKA, 33POIBIIEROTH TOUKH, OOHOH CeMANOITH.

25, DnemMeHTEl 0TBETA.

JToT BOACEM HENb3A Ha3BaTh IKOCHCTEMOH, TAK KK B HEM:

1) OTCYTCTRYIOT NPOLYLEHTEL;

2) OTCYTCTRYIOT PEOYILEHTE];

3) HET 3aMKHYTOTO KPYTOBOPOTA BEIWECTR, TAK KAk HApyLUeHsl LeNH NHTAHHA.

26. 3cMCHTH OTBeTa:

1) JIHCTBA 3THX PACTEHHE ONYLICHRI, NOKPLITE BOCKOBAIM HANETOM WIH BH-
JOH3MENELB! B KONKOYKH H nronkn, Hexorophle aMcTbs MMeWT Opucnocolnequs
IS BIHTBIBAHNA aTMOCQEpHOH BIArH B BHAE pOCHL

2) HekoTopeie PACTEHHA 3anacaloT BIary & CBOMX OPTaHaX (TMCTBAX, CTCOMAX
HT. L) .

3) Kopuepaa cHCTEMa 3THX pacTeHnii nubo rnydoko NpoHUKAET B (OYBY, 40C-
THIaA [PYHTORBIX BOA, AHGO pacmonaraeTcs ¥ ¢aMoil MOBEPXHOCTH NOMBEL.

27. Cxema pemenns 3a0aum BKIKMACT:

1) Tocneaosatensaacts Hykieotnaos 8 JHK: AITTITATATI TAI[TA;

2) AnthkoaoHbl Monekyn TPHK: YTL-TAY-UIIYALJAY-TAY;

3) IlecnenoparenhHOCTH AMHHOKHCIOT B Denke: Tpe-niefi-acn-pan-meit.

28, Cxema pelUcHNd 3a0aYH BKIWYACT:

1) P: camka AAXBXB X camcn aaXby

Cepasn, HopManeHEK Iasa
G: AXB aXh; aY
Fr AaXBXb; AaXBY
Cephle, HOPMATBEHEIS (1333
2) P: camka AaXBXb X camel aaXby
cepas, HOPMATbHLIE IJTd3a YCPHBIH, MAICHBKHE 11233
G: AXB, AXh, aXB,aXb aXb, aY
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I"eHOTHIL W GEHOTHIE BO3MOKHOIO [OTOMCTBA:

AaXBXb, AaXBY — cepoe Teno, HOPMAaNbHBIC [1a3a

AaXbXb, AaXbY — cepoe Tc10, MATEHLKNE TTTA%a

aaXBXb, aaXBY — uepHoe Tefo, HOPMANBHER T34

aaXbXb, aaXb¥Y — uepuoe Teno, MATEHLKHE [a3a

3) B ofoHX CKpeMHBAHMAX ACHCTBYIOT 3AKOHK! HE3ABHCHMOTO HACTSIOBAHHA
NPHIBAKOB, CLUCIUIEHHEBIX C IIOJIOM Hacheaosanna. 12.5% noTOMKOB EHCKOIQ 10-
na OT BCETO BO3MOXHOTNO NMOTOMCTBA BO BTOPOM CKPElHBAHHH No ¢eHOTHNY
CXOJHBl ¢ HCXOOHOH »eHcKOH ocofelo ¢ cepoll okpackoif Telna H HOPMAMLHBIMH
rnalamMu {AaXBXb).

BAPHAHT 2

YACTH 1

Omeemom K zad0anuam 1-21 msermwomcen nocaedosamenvrocms
HuGP, UNCTO WU CTO80 (CROSOCOYEMaN e},

1. PaccMoTpuTe npeanocHHYW?  CXemy. 3anHUHTE B OTBETE
NponyILeHHbIH TepMiH, 05603HaYeHHBIH Ha CXEMe 3HAKOM BOIpOca.

3men
SiepHitsl
Orprn ? /
/ Kpokooun
Otpan
Kpokoanne
Knace / i T Alvturatop
IpecMeikatoutecs \ o
TS
Yepenaxu ? Boxkowefinbie
OTtpsn o
Knweroronaoesie \ CkpeiTomeiinnie
Ksmuoaybsie
Otser:
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BeiGepure Tpu BepHBIX OTBETA M3 INECTW W 3anuumTe B TabuMuy

MHGPEL, N0 KOTOPBIMH OHH YIKA34HBIL,

INaneonToNOrHS N3yYaeT

1) cesoHHBIE MUTPALMHK NTHL

2) OTIeYaTKH HCKOMAEMEIX PACTEHHHA

3) B3aMMOOTHOILICHHA XKHBLIX OPTaHH3IMOB

4) OCTAHKM APCBHHX AHROTHBIX

5) BIHAHME BHelIHuX (AaKkTOPOB Ha CENbCKOXOINHCTBEHHEIX KH-
BOTHBIX

6) cnensl XU3HEAEATENBHOCTH APEBHHX OPraHH3IMOB

| | | |

B nonopoif knetke nuenue 21 xpomocoma. Kakoft HaBop xpoMo-
COM MMEIOT COMAaTHUYEeCKHe KJIETKH 3TOTo pacTeHus?! B oTmere 3a-
NAUIHTE TOABKO KOJTHYECTBO XPOMOCCM,

OrBer;

BriGepuTe TPH BEPHBIX OTEETA W3 ILIECTH M 3AMUIUMTE B TabmHIY
UudpEl, TOX KOTOPBIMH OHH YKA3aHBl. J[4 KHUBOTHOH KJISTKHM He
XapakTepHO HATHUHE

1) xmopomnacrtos

2) pubocom

3} ueUIONO3HOH KIETOYHOH CTEHKH

4} odopmneHHOrO Sapa

5) Bakyoneii ¢ KIETOUHLIM COKOM

6) MHTOXOHAPHH

[ l |

YCTaHOBHTE COOTRETCTBHE MEHELY xapax‘repncrmcoi«‘l H THNOM J&-
JIEHHA KIeTOK, K KOTOPOMY €€ OTHOCHT.

XapaKTepHCTHEA Ty geNneHus KIeTKH

A) MeXIY TOMONOIHYHEIMH  XPOMOCO-| 1) MHTO3
MaMH IPORCXOINT oBMeH renaMu 2} meiios
b) ofpazyloTca n0uepHHe KISTKH, HICH-
THYHBIE MATCPUHCKOH

B) asneHue nexHT B 0CHOBE MOYKOBAHAS
KHILEYHONOMOCTHRIX JHBOTHLIX
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XapaKTepHCTHKS Tun neneHus KIeTKH

T') neneHHe NeKUT B OCHOBE BEreTaTHUB-
HOTO pa3zMHOKEHHA

) TOMONOTHYHBIE XPOMOCOMEB] OTXOHAT
K P43HBIM NOTI0CaM KIETKH

E) rOMONOTHYHEIE XPOMOCOMEI KOHBIO-

THPYIOT APYT C APYTOM

3anuumite B TabaHUy BHIOpaHHbIE NHGPE OO COOTBETCTRYIOUIHMH
Gykramu,

A B B T i E

Croneko Monekyn ATd Syaer cunreanposase B kieTkax amels! Ha
NOATOTOBHTEILHOM 3Talle 3HEpreTHueckoro oOMeHa, B npolecce
FAMKOIN3A W B ApOlecce ObIXaHHA NPH OKHCIEHHHM diparMeHTa
MOJIEKY. 16l TAHKOTEHA, COCTOAIIETO M3 12 OCTATKOB [IIOKO3L?

OTBET 3aMHIIMTE B BHAE MOCIEAOBATENLHOCTH UHDP, B MOPAAKE HX
yOBIBAHHA.

OrtgerT:

Hrie mpuBeeH nepetdcHs XapaK IEPHCITHK H3IMEHYHBOCTH. Bee oHH,
KpPOME TpexX, HCIOMB3YIOTCA JUIX  ONHCAHHA KOMOHHATHBHOH
H3MeHUHBOCTH. HalliuTe TpH XapaxkTepHCTHKH, «BEIMANAIOLIHE? W3
obwero paga, u jamuwnTe B TaGnHUy uHpLl, 0] KOTOPLIMH CHH
YK43aHBl,

1} upHBOIHT K HIMEHEHUK) TEHOB

2) ABIASTCA HEHACNENCTBEHHON HIMEHYHBOCTLIO

3) BOZHHKAET B PE3YIBLTATE NONOBOTO PAIMHOMKEHHA

4) BO3HHMKAET B PE3YJLTATE BETETATHBHOTO PA3MHOKEHHS

3) nposapafeTcA B TEHOTHMHYECKOM pa3noodpa3uH ocobeit

6) NOBBILIAET BEDKHBAEMOCTH BUAA B HIMEHAIOLIHXCS YCI0BHAX U0
CYILIECTROBAHAA :

YCTaHOBHTE COOTBETCTBHE MEWKIY 3apOIBIIEERIMH  TUCTKAMH,
ob03HaueHHEIMH Ha pucynxce uwbpamu 1, 2, u crpykTypams



10.

OpTaHM3Ma, KOTOpble M3 HHX pazeueaoTes, K Kaxaoid nolmuuy,
JaHHOH B mnepeoM  cTonbie, noa0epHTE COOTBETCTBYIOLIYID

TMMOJHLHK H3 BTOPOIO cronbita.

CTpykTypsl opraHusma

3apOALILISBBIC JTHCTKH

A} IUMIEPMHAC KOKH, HOTTH, BOTOCH

B) ronosHoii Mmo3r

B) snuTenuii nvmeBapuTenEHOTG TPaKTa
) meuerb v NOKENYI0UHAs Kenesa

L) amans 3ydor

1} sxTonepma
2} anTonepMa

3amiunTe B Tabmany BeIOpaHHEE HHGPE 04 COOTBETCTBYHUHMH

OyxBamu.

A b B

P A

Brifieprte TpH BepHbIX OTBETA H3 INECTH M 3alHINHTE B TabIuuy
uH(pbl, MO KOTOPRIMH OHH YykKasaHel. JInd HM3IUMX pacTeHHi

XApaKTepisl CIEAYIOIHE TPUIHAKH

1) HMEHT BereTaTHUBHLIC M reHCPAaTHBHEIE OPTAHBI
2) Teno npeacTaBaseT co0od TAITOM, HIIH CIOSBHINE

3) uMeHT pazHOOOpAIHEIE TKAHH
4) ofbLIYHO KHBYT B BOIHOU Cpene

5) BRIKOMAIGT OJIHOKNIETOUHBIE OPraHH3IME]

6) MMCHKT LUBCTKH M IJIO/IBI

t

YCTAHOBHTE COOTBETCIBHE MCHLY NMPH3HAKOM H KIACCOM KHBOT-

HbIX, 418 KOTOPOro OH XapakTepeH.
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11.

12,

504

[Mpuznax Knace

| E} otcyTeTBIE NErKnx

A) HAIHYNE CPEAHLrO yXa 1) 3eMHOBOIHBIE
B} otcyTcTBHE pebep 2) PpiGnt

B) Hanu4He Yelwyn

") HanH4YHe KOHEUHOCTEH

J) apyxkaMepHoe cepaue

Jamimute B Tabnuuy BeOpanHele UHAPE! NOA COOTBETCTBYIOUIHMH
GyKBaMH.

A b B r i E

YEKaMHUTEe MOCNEIOBATENBHOCTE ABJNEHUH H NPOLECCOB, NMPOMCXO-
aamux npH OwocHHTeze Oenka. 3anumaTe B TabmMmy coot-
BETCTBYIONIYIO NOCAEA0BATENBHOCT LIHGP.

1) ofpazoBaHHe NENTHAHOH CBA3H

2} cuaTes Monekynsl HPHK Ha JITHK

3) cesswiBanue Monexynsl HPHK ¢ pubocomoii

4) nmoctymwienue Monexyns WPHK uz agpa B uMTOILIa3MY

3) npouecc TepMHEHALHH

6) BiauMoneiicrene TPHK ¢ aMunokucaoToll MeTHOHHHOM, ¢ Oen-
KOBO-CHHTE3HpYOLUMM kKoMnnekcoM (pHBocomoit u HPHK)

| | | | | |

Bribepute TpH BepHBIX OTBET4 M3 IIECTH M salMmmMTe B TabnHity
UdPLL, MO KOTOPRIMH OHH YKa3aHhl, IIoIKoXH2A XHpoBaa KIeT-
4aTKa BEIIOMHAET QYHKLHIO

1) XpaHeHHA reHeTHYECKOH HHGOPMALHH
2) aanacalomyto

3) TepMOpETYIATOPHYIO

4) MHIIEBAPHTEILHYIO

5) 3aIIMTHYIO

6) BBLAENHTENEHYIO

|




13.

14.

15.

YCTaHOBHTE COOTBETCTBHE MEXIY OTACNOM MNHINEBADHTEIBHOID
KdHala H ITIponcccoOM MHUICBRAPCHNAA, KOTOpblf»:I B HEM [TPOHCXOAHT.

Oraensl nHILEBapH-

ITponeccsl NHINEBAPEHHA
pom mesape TEILHOTO KaHala

A} MexaHHYecKan oOpaboTKa MHIMH 1) poroBas nonocThb
B) nepBuuHOe paciueieHHe YIeBoI0s 2) menynok

B) YHHYTOXKEHHE MHKPOOPTAaHH3MOB
COLTHOM KHCIOTO|

I} nepepapupanne OelkoB

JI} ofipasoBalHe IencuHa

E) cxIeHBaHHE MHIIH B KOMOK

3amumovre B TabnHoy eeiGpanHEE WHGPE! 104 COOTBETCTBYIOLIHMH
Gyxeamn.

A b B r il E

VKKHTE NOCHEI0BATENBHOCTL KPOBCHOCHBIX COCY/IOB, IO KOTOPEIM
APOXOAHT KPOBL B MAJIOM Kpyre KpoBooOpaleHus, 3anuiiure B
TabIHIY COOTBETCTBYIOMIYIO IOCIEAOBATENLHOCTE UUdp.

1} npaesii KENYOOEK 4} neroyHad BeHa
2} KaMmuUphl NErKHX 5) nesoe npencepaHe
3) nerouHas aprepHs

L l | | |

HapecTHo, 4TO aBcTpanHiickax exHAHa —  AHISKIALYIICS
MJIEKONHTAWLIEe, A0OBIBAIONIEE TEPMHTOB W MYPaBhEB CBOHM
JUIMHHBIM  s3blkoM. Hcmomeiys 3Tt ceepenud, BuibepHTE H3

NPHBEICHHOTO HHMXE CNUCKA TPH YTBEDAKICHHA, OTHOCAIIMECA K

ONMCAHMI0 [AHHEIX FAPH3IHAKOB 3TOFO OPraHH3Ma. 3aNHUINTE B

TafnHIy uHppLL, COOTBETCTRYIOMHE BLIOPAHHbBIM OTBETAM.

1} ExunHa BecUT 2o 5 KI' H MMeeT pazMephl Ao 50 oM.

2) Exupuy snepepie omicand B 1792 rogy, 0lHG04HO PHIHCIHE
K MYpaBLEAAM.

3) [lepByo exunHy oOHapyMWUIH B MYPaBEHHUKE, [IE€ OHA CROHUM
JUTHHHEIM MHIKHM A3LIKOM, BRITArMBAIOIMMCES Ha 18 cM u3 y3-
KOH BBITAHYTOH MODIEI, JIOBHIA MYPaBbEs.

4) Ilepeanne nampl eXMAHBLI YKOPOYEHBI, NANbLUE CHa(KeHEl MOI-
HBIMH IUTOCKHMH KOTTAMM, NPHCNOCOONEHHBIMH AN PajnamMsbl-
BaHUA CTEHOK TEPMHTHHKOR H DLIThA 3E6MIU.
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16.

17.

18.
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5) Exxasa nepemenact Sio us KIO04KH B BBIBOJKOBYIO CYMKY, I'1€
HMEIOTCA MIEUHBIE ene3nl 0e3 COCKOB, MOOTOMY AETEUbIIH
CIH3BIBAKYT MNIOKC C LICPCTH MATCPH.

6) Ilpu omacHOCTH exMaHa CBOPAUMBAETCA B 1UAp, MpSya KUBOT H
BBRICTABIRA HAPYKY KOJOUKH.

| L

YCTaHOBHTE COOTBETCTBHE MEXKIY MPHIHAKOM MOJLUTIOCKA Bonbuioro
LPYJ0BHKA M KPHTCPHEM BHA, NTA KOTOPOIe OH XapakTepcH.

[Mpu3Haku MonnOcKa Kpurepwuii Bnna

A) opraHel 4yBCcTB — 0HA Napa uynanel, (1) MmopdonorHieckui
B) kopH4YHeBLIH UBCT PAKOBHHEI 2) IKOJOrHUECKHH
B) Hace/ser IpPeCHOBOAHEIC BOAOCMSI

I') nHTaeTCca MSATKHMH TKAHSIMM DACTEHHH

J1) paKOBHHA CNHPAIBHC 3AKPYYEHA

3anuumute B rabnuuy BubpanHele LAQPE! 101, COOTBETCTBYIOWHMH
OYKBaMH.

A E l_ B r I

Beibeplte TpH BEpHBIX OTBCTA H3 LUECTH M 3aNHIINTE B TallKuy
uHpPbL, MO KOTOPBIMH OHH YKa3aHbl. K yCTOHUHBLEIM 3KOCHCTEMAM
OTHOCATCA:

1) BHIueswIii can 4) cMemaHHEI Jec
2) kaptodensHoe nee 5) MuIeHMYHOE moJe
3} TaexHBbIi TeC 6) OepesoBaa poma

I i
YUTAHOBHTE COOTBCTCTBHE MEOWHIY xapal{’rcpucnmofi OPraHAEMOoB H
G YHKUHOHANEHOH IPYIINCH, K KOTOPOH OHH OTHOCATCA.

XapakTepHCTHKA OPTaHH3MOB DYRKUHOHANRHAA IpyIINa

A) CHHTE3HPYIOT OpraHH4YeckHe Bewe- | 1) npoayueHt
€TBA H3 HCOPIraHWYCCKNX 2) peavieHT
B) aensoTtca canporpodamu

B) pasnararor opraHu4ecKHe BeILECTRBa
no MHHBpHJIbeIX

I') THTAOTCA  TOTUBRIMM  OpPIaHUYC-
CKHMH BELIECTBAMH




XapakTepUcTHKA OpPTaHH3IMOB dyHKUKOHATBHAA TPYINA

[} B KIeTKaX COAEpPXaT THIMEHTHI AN
doTocKuTE3A

E) mornomaor H3 okpyxawonteit cpe-
OB YTACKHCIBIN ras

3anuwute B TAbNKLY BBIOpAHHBIE LHPEI 101 COOTBETCTRYHOILMMH
ByKBaMH.

A b B r I E

19.  VYcTaHOBHTE TEOXPOHOIOIHYECKYH) NOCAEAOBATEABHOCTE BO3IHHK-
HOBCHHS [PYIII %MBBIX OprasnamoB Ha 3cmue. 3anummure B Tabnu-
LIy COOTBETCTBYIOLIYHD NOCNENOBATENLIOCTE LK.

1) [Ipecsuixaonixecs 4) 3eMHOBOAHBIE
2) 3enensle BONOPOCIH 5) Kpyrauie depsH
3) [lpeTkoBLIE pacTEHWA 6) PriGLI

| | | [ | |

20. [lpoananuaupyiite Tabnuuy «QOcobeHHOCTH cTpoeHUs M (QyHKUHH
OpraHoWaoB». 3anoNHHTE NYCTHIE AYEHKH TaONWLIbL, WCIONBIYR
TEPMHHEI, TIPHBEACHHBIE B cnucKe. JIna KaxaoH sdeiikn, obo3Ha-
geHHOH OyKBamH, BHIOEPHTE COOTBETCTBYIOIMI TEPMUH H3 Mpel-
MOKEHHOTO CTIHCKA.

OcoGeHHOCTH M YHKIHH OpPraHOHA0B

ObbexT OcofeHHDCTH cTpoeHHS DyHKUHH
OKHCNSeT opraHHye-
MuToxonapun (b) P

CKHE BELNECTBa
CuHTE3npYeT

(A) ColepuT rpaHsl pY

YTICBOIRI

|l{.r1e'r0qnbm ueHTp| COCTOHT W3 ABYX HEHTPHOAER (B)

CUOHCOK TEPMHHOB
1) comepxuT xnopogunn 5) obpazyeT KHCIOpOX

2) xAaopomnacTel 6) DIIC
3) comepxHT KpHCTEL 7) K1eTOYHAs CTEHKA H3 LeJLI0N03H]
4) y4acTeYeT B JeNeHHH

KI1ETKH
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Janumure =B

Tabnuuy  uMdps
COOTBETCTBYIOLIHMH GyKBaMH.

BHOPAHHEIX  TEPMHHOB

noa,

A

B

21.

MNpOIYKTax MHTAHKA.

Hayuure Tadbmumy «Couepxanue GenkoB, KHPOB H YIMICBOIOB B

BriGepite YyIBEepKNEHHA, KOTOPHIE MMKHO CHOPMYJIHPOBATE Ha
OCHOBAHMH [IOJIYYEHHBEX PEIYIILTATOB.

CoaepxanHe GeJK0B, :KAPOE H YTJACBOA0B B NPOAYKTAX IATAHHA

Coaepikanne BELIECTE
ITpoaykTe e 100 r npoaykTa
Beaxos Kupop ¥raenogos
Pxanoi x1ed 55 0,6 39
MmenuunLii x1e6 6 0,5 56
Mannan kpyna 9,5 0,7 L
I'peqnenan wama 8 1,5 64,5
TMweno 8,1 22 64
[Puc 6,5 1,8 77.8
Kaprogens 1,3 0,1 18,5
Topox o 19,3 32 50,3
Mopxoes 0,7 0,2 7.2
Kanycera ceeman 1,1 0,1 4,1
Tomarter crRexHe 0,7 0,2 7.2
Orypusl cBexHe 0,7 0,1 1,8
Sbnoku cBEXHE 0,2 - 3
Macno pacTHTeNEHOS - 97,8 -
Caxapuuiit necox - - 98,2
Siino xypHHOe 12,7 11,5 0,7
CocHekH 12,3 35 -
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CoaepkaHHe BeIecTs
IponyxThl B 100 r mpoaykra
Beixon HKupop ¥raegoaor

T'oBsauna (RexApHan) 19 8 -
Ceuanuna (kupHasn) 14,4 373 —
ITeuens 16,7 3.7 2,7
PriGa crexan (cazan) 8,6 1,2 -
MoaoKko KopoBbe 31 34 4,9
Keup 3 3,2 4,5
CMerana 33 36,2 25
Crip ronnanackeEl 24,9 29.9 2,3
Teopor (HexHpHEIH) 16,8 0.4 0,9
Macao canBouHOE 0,5 79,3 0,4

Yre¢p®KACHHA!

1} B 100 r cmeTansl cogeputes 30,2 1 KHPOB.

2) B 100 r kaptodena Gonelue yriesoaos, yeM B 100 r puca,

3) 100 r kypuHEIX suu cogepxart Gonbie Gemka, dem 100 r CBHHHHBL

4) KonnuecTeo GeAKOB B rOPOXE BEIILE, Y¢M B COCHCKAX.

5) 100 r ceexeit KamycTs colepxkar Gomnplue yrieeoaos, yem 100 r
MOPKOHH.

JanHIIATE B OTBETE HOMEPA BHIOPAHHBIX YTBESPIKIOCHHH,

OTtseT:

YACTB 2

3anmueume cnauana Romep iadanun, amem omdem K nemy. Ha

xaxcdoe 3adanue daiime noaneiit paieeprymeril omgem.

22.
23,

INoueMy HeNL39 NMATL HEKUITTYEHYIO BORy?

HazoBuTe xnace U ceMeHiCTRO [BEETKOBOTO PACTEHMSA, HI00POKEHHOTO
Ha pucyHke. Uto obo3HaueHO Ha pHUcyHKe oA uudpamy |, 2, 3, 57
OO0GoCHY#iTe BaIll OTBET.
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24,

25.
26.

27.

28,
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HaitnuTte ownOky B MPHBEACHHOM TEKCTE. YEKaxkHTE HOMEpa TNIpe-
JIOKEHH#, B KOTOPLIX OHH CACHAHLL, HCHPABETE NX.

1. B necax netoM MOHO HaiiTH mayka-kpecroBuka. 2. Teno nayka
pasnesicHo Ha TpU OTHOENa — TenoBy, Ipyiab d Optowko. 3. Ha
Optourke  kpoMme KpecTooOpasHOTe Y3opa MMEROTCH NAyTHHHBIE
WeNe3pl — nayTuHeble Oopomaexu. 4. Tlayk umcer 5 uap
XONHJILHBIX HOT M OJUY Napy pOTOBHIX OpPraHoB — 4ENHCTEH.
5. Umu l[&yl{}'[ NEPCTHRAKIT [LLIBLLY LBCTKOB, MHKOTE IL10O0H H
JpPYTYIO PACTHTEMLHYH [HLUY.

HasosuTe ocnonHBle apoMOP]ho3e! PACTHTENLHOTC MHpA.

KaKYIO (b}’HKLIHlO BRITNOIHAKT CTHOHHBIC HKETCIL B MHUWEB3APCHHH Y
MIEKCIUTAWEHX? YKAKHTE HE MeHEe TpeX hYHKLHIR.

Kakoii xpomocoMHBIli Habop xapakTepeH INA KIETOK 3apoCTKa H
KIIETOK JTHCThEB MAMTOPOTHHKA opnaka? OOBACHHTE, W3 KaKHX HC-
XOJHBIX KICTOK H B Pe3yJbTaTe KakHX NeneHui obpa3yoTcs 3TH
KJIETKH.

VY JILBHHOTO 3€Ba KPAaCHAA OKPACKa LBETKa (A) HEMONHO AOMUUUDY-
erT Han Genoi. M'ubpnanoe pacTeHHe MUMEET POIOBYK) OKpPACKy. ¥Y3-
KHe JIHCThA (B) HEeMoHO IOMHHHPYIOT Hal LUMPOKHMH. Y THOPHAOB
JMCThH UMEIOT CPCUHION WHPKHY. [€Hbl PAcnonaraioTca B pajHbIX
XPOMOCOMaX.



Kakoe noToMCTBO MOIYYHTCH OT CKPCIUHBAHKHA PACTEHHS € Kpac-
HEIMM IIBETKAMM H CPEAHHMH JIHCTBAMH € PACTECHHCM, HMEHOLNM
PO30BLIE HBETKH W CpeanHe nucTes? ONpefeinTe THII CKpelHBa-
HHA, TEHOTHITBL pOIMTENSH ¥ (PEHOTHIIBI IOTOMCTBA OT 3TOTO CKpe-
mnBanug. COCTABETE CXEMY pelleHH 3adatH.

OTBETEI
YACTH 1
Ne zanauus Otper Ne anaHMA OTper

1 uetyH4aThle 12 235
2 246 13 112221
3 42 14 13245
4 135 15 345
5 211122 16 11221
6 4322440 17 346
7 124 18 122211
8 11221 19 256413
9 245 20 234
10 112122 21 14
11 243615

YACTDL 2

22. DmemMeHTrh OTBETA!

1) Tlpu ynoTpebneHUuH Chipoif BOAbI H3 3arPA3HEHHBIX BOJOEMOB B TEIO HET0-
BEKA MOTYT NOMACTE LHCTHL AM3eHTEPHAROH aMcObl, xoncpHOTrD BUOpHOHA W apy-
rUX MapasUTHHECKHX NpoCTelmHx M GonelHeTBOPHBIX GaKTepHi.

2) C cerpoit BOAOH MOXKHO NPOTIIOTHTE OPOMEKYTOYHOTO XO3IRHHA NAPATHTH-
yeckix 4yepseil. Hanpumep, pauka uMx1ona — X03SMHA PHIITEL

23. 3neMeHTH OTBeTa:

1) Knacc JpynoasHbie, ceT4aTOe XKIWIKOBAHHE THCTBEB, LBETOK MATHY.IEHHO-
rO THMA ¢ ABOHHBIM OKOJIOUBETHHKOM.

2) Cemeijtctbo Pozonperawe. llperok npasaneHslil, 5 yauenicTHkoB, 5 nene-
CTKOB, MIIOXECTBO THIYHHOK X MHOKECTBO IIECTHKOB.

1) Undpait 1 00603HA4CHB OLIIBHHKH THIYHHOK, 2 - - NICCTHRH, 3 — NCNECTKH,
5 — YaUIENNCTHKA.

24, )IeMeHTEHI OTBETA.

Omubry nOMYIEHEl B APEAIOMKEHHAX:
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1) 2 — Tene nayxa pasmenero Ha CAHTHYIO TONOBOTPYAL K GPICIUKO.

2) 4 — ¥ nayxa-KpcCTOBMKA, KaK H ¥ BCEX NayKooOpasHBIX, 4 mapel XOaWib-
HEIX HOT H 2 11apEI POTOBEIX OPraHOB: YEMOCTH H HOTOUTYTIANBLA,

3) 5 —Tayky — XUNHHKH H HE SBNSIOTCA PACTHTSIBHOANHBIMH A HBOTHBIMH.

25. JnemeHTn oTBETa:

1) [Moasnenue npouecca GoToCHHTEIA.

2) MudhdeperunpoBKa Tena Ha TRAHH K BEETATHBRRIE OPrankl (XopeHs M nober).

3) MeseneiiHe reHePaTHBHEIX OPraHOB {CeMs, IO, LBETOK).

26. DnemeHTHh oTBETa:

1) Crniona — cexpeT CTIOHHAIX KENe3 — cOCTOUT HA 98% M3 BOAEl H coagacT
B POTOBOMH NMONOCTH clafomenouHy BiaxHyko cpeay. CioHa cMauuBaeT H ofe3-
3apaxHBaeT MUY, B clioHe MIeKONATAIOIMX NPUCYTCTEYET NPHPONHBIH AHTH-
GHOTHK — NN30LMM, yOuBaiumi DakrepHil.

2) B cnioHe UMetoTc GepMERTR — aMHMIA3a M ManbTaza, KoTOphE B ciabo-
IIENOUHOH Cpelle paclelUIAIT YIIEBOA KPAXMal 00 [NI0K03b].

3} B caione conep:HUTCA BELIECTRO MYLIMH, CKICHBAIOILCC MHILY B AKHMEBOH
KOMOK.

27, BneMenTH OTBETA!

1} 3apocok NAaNOPOTHMKE OPIAKA — 10 raMeTOMHT, KMEIOUHA raIUIOHIHbLH
uabop xpoMocoM — n;

2} 3apoctok ofipazyetca U3 ranaougHoR cnopsl (0} NyTeM MHTO3a;

3) Huctes o0pasyloTes Ha BIPOCTOM PACTCHHH MANOPOTHHKA OPIKA, KOTOpOE
ABMASTCA cnopodUTOM, UMEROIMM TUILTOMAHEIE Habop XpoMocom 2n.

4) JIncThA, KaK ¥ BCE OPraHsl cnopogmTa, ofpalyloTes B pesynbTaTe MHTOTH-
4eCKOro IEIelHA SHIMOHANOH SHIOTEL.

28, CxeMa pelUCHES 3814491 BKIIKIYAET:

1) P: mars AABD x oren AaBh
KPAaCHEIE 1JBETKH PO30BEIE UBETKH
CPEAHHE JIHCTBA CPEMHHE NHCThA

G: (AB) (Ab) (AB) (Ab)

' {aB) (ab)

2) Cootnowensxe renoTHnos ¥ deaotHnos Fy:

AABb — 25% pactensit GyaeT UMETh KPacHBIE LIBETKH H CPEIHHUE JTNCThS,

AaBb — 25% po30BLIC UUBCTKH H CPEAHHE NMCTB,

AABB — 12,5% GyayT HMETE KPACHBIE UBETKH H Y3KHC JIHCTLA,

AaBB — 12.5% po3oBbiC IRETKH H Y3IKHE JIHCTRA,

Aabb — 12,5% po3oBole IBETKH W HIMPOKUHE ANCTHA,

AAbb — 12,5% kpacHble UBETKK H WHPOKKE NHCTHA.

3) Tun ckpemmBaHns: AMrHOPHIHOE CKPCIUMBAHHE ¢ HEIABHCHMBIM HACNEno-
BEHUEM MPHU3HAKOR B HETIONHBIM IOMHHHPOBAHHCM.,
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