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YTO NPEJCTABJIAET COBOM ETD
110 BUOJIOTUH

YTO N0J17KeH 3HATh BhINMYCKHHK CPeAHEH MIKOJIbI

BrinonHeHue 3k3aMeHalMOHHONW paboThl Mo OHoMOrHu moTpebyer ot

BBIITYCKHUKOB CpEIHEH IIKOJBI CIEAYIOLIUX 3HAaHUH H YMEHUM:

— 3HaHHE IMaBHEWIIMX MOHATHI, 3aKOHOMEPHOCTEH M 3aKOHOB, Kacalo-
IMXCS CTPOCHUSA, KU3HH M Pa3BUTUA PACTHUTEIHHOTO, KUBOTHOTO H
4eJI0BE4ECKOT0 OPraHW3MOB, Pa3BUTHA )KUBOH MPHUPOABI;

— 3HaHHE CTPOCHUA M JKM3HH pacTE€HMH, *HMBOTHBIX, YEIOBEKA, OCHOB-
HBIX TPYIII pacTeHui U KIacCU(UKAIMH XUBOTHBIX;

-— YMeHHe 000CHOBBIBATH BHIBOJIBI, OIIEPHPOBATH MOHATHAMHU MPH 00BAC-
HEHUH ABJICHHH MPHPOABI C IPUBEJEHHEM IPHMEPOB M3 MPaKTHKH
CENbCKOXO3AMCTBEHHOTO M IMPOMBIILIEHHOTO TMPOU3BOACTBA, 3/paBoO-
OXpaHEeHUA W T.1. DTOMY YMEHHIO MpUAaeTcsA ocoboe 3HaUEHHE, TaK
KaK OHO OyJIeT CBHAETENbCTBOBATh 00 OCMBICIIEHHOCTH 3HAHHM, O MO-
HUMAaHHH H371ara€Moro MaTepHasa 3K3aMEeHYIOIUMCS.

Kak npoBepsieTcs 3Kk3aMeHAIIHOHHAsA padoTa

Pe3ynbpTaThl BHIONHEHUS 33JaHHHM C KpPaTKHM OTBETOM aBTOMaTHye-
CKH 00pabaThIBalOTCA MOCIE CKaHUPOBaHHUA. JKCIIEPTHI NMPHBIEKAIOTCA B
TeX CIyYasX, KOrja BO3HHKAKT NMPOOIEMBI CO CYHTHIBAHHEM HITH €r0 HH-
TEpIpETALHEH.

3agaHus ¢ OTKPBITHIM pa3BEPHYTHIM OTBETOM IPOBEPAIOTCS CIIEIHATH-
CTaMH-0HOJIOTaMH.

CaoBapb Tepmunos EI'D

B nponecce pabotsl Haa 3aganusMu EI'D Bo3HMKIIA CBOS TEPMHHONO-
T'Us, 3HaHHE KOTOpo¥ HeoOX0IMMO Uil NpaBWILHOTO npoBeacHus EI'D.
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Anpobaius Tecra — npo0HOE TECTHPOBaHHUE, MPEIILIECTBYIOLIES OC-
HOBHOMY U TPEANPUHHMAEMOE C LENbI0 YCTPAaHEHHs OLIMOOK M HETOYHO-
cTeil B 33JaHUAX, a TAKOKE JJIS MPUOIHM3UTENLHON OLIEHKH TPYAHOCTH TECTa
M €ro OTACNBHBIX YacTei (3a1anuii). Anpobaliio cnexyeT oTiaM4aTh ot 6o-
Jiee IHPOKOro MOHATHA CTaHAAPTH3ALMH TeCTa (CM.), a TAKOKE OT JKCIEpPT-

Hoii anpoOaruu (0100peHHs TeCTa aBTOPHUTETHONH KOMUCCHEH SKCIIEPTOB).

Anejiaiua — 310 npotect yuactHuka EI'D, odopMieHHbIH B BHIE
0c060r0 MHCHMEHHOTO 3asiBICHHA B aApec KOH(IMKTHOH (amesuiAiHoH-
HO#) KOMHCCHH, KoTopas co3maercsa mpd I'OK (cM.) kaxaoro cydbekra
®eaepauun. Komucens nmpuHHMaeT M pacCMaTpUBAacT aneULILHMH ABYX
BUJIOB: 11O Iponeaype npoBeaenus EI'D, no pesyasratam EI'D.

ATTecTalHOHHOE 3aK/JII0YeHHe — 3TO 3aKIoueHHe o6 ypoBHE Noi-
TOTOBKH Y4Yallerocs, MPUHAMaeMOe KOMHUCCHEH Ha OCHOBAaHHMH CpaBHEHHSA
pe3yabTaToOB €IHHOIO 3K3aMeHa, ¢ OJHOM CTOPOHBI, H HTOrOBOH roA0BOH
OLIEHKH, C Jpyro# cTopoHbl. Ha srtame skcnepuMeHnTa no EI'D pesynbraT
aTTECTALlUM — 3TO aTTECTAlMOHHBIH 6an (CM.), KOTOPBIH SABJIAETCA Cpea-
HHUM apH(pMeTHIECKHM (C OKPYTJICHHEM B OOJIBLIYIO CTOPOHY) MEXIY pe-
3yneraTroM EI'D M rofoBo# oOneHKOH, a B Caydyae pacXOXACHHSA B OAUH

6as11 — mo06o# Oosee BEICOKHI Oal.

ATTecTallHOHHbIH 6ay1 (Dann aTTecTara, WIKOJABHBIH 6aJ1/1) — 3TO0
6an1 no TpaaUIMOHHON MATHOAILHOM IIKajle, NPOCTABIAEMBIH B IIKOJIb-

HBI{ aTTecTaT 3peJIOCTH (CM. aTTeCTalMOHHOE 3aKIII0YEHHUE).
Bajna cBHAeTeNbCTBA — CM. CEpPTHOHUKAIIMOHHEIN 6ai.

Bi1aHK 0TBeTOB (OTBeTHBIH JHCT) — 3T0 OyMaKHBIH GopMynsp, B
KOTOpBIH 3K3aMEHyeMBIH 00s3aH BIIUCATh CBOH OTBETHI B CTPOI'OM COOT-
BETCTBHH C 00pa3iOM 3allOJIHEHHA U KOTOPBIH Mocie 3K3aMeHa SBIAETCA
TTIaBHBIM JJOKYMEHTOM O pe3ylbTarax y4amerocs. Ha stane sxcriepumenTa
OJIMH y4YallMHACA UCTIONB3YeT 3 OJIaHKa OTBETOB B XOI€ OJHOTO 3K3aMeHa:
HEPBBIH — PETUCTPAniMOHHBIA, BTOPOH — JJIS 3aJaHUii C KpaTKHM OTBe-
TOM, TPETHH — JIs1 33JaHUi C pa3BEPHYTHIM OTBETOM.
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Bapuant EI'D — 310 KoMmiekT (Habop) TECTOBRIX 3aiaHHH, Ipelb-
SIBJIIEMBIX B OJTHOM T€CTOBOM Oykiete ofHOMY y4ameMycs. B EI'D no on-
HOMY TIPEIMETY CO34acTCs M NPENbABIAETCA HECKOJIBKO AECATKOB Pa3HBIX
BapuaHTOB, CHHOHUM — KoMIuTekT KUM (cM.)

By3oBckuil 6214 (KOHKYpCHBIH 0al1) — cM. cepTHOHKaUHOHHBIH
Oau1, WM 6asUl CBUIETENBLCTBA.

I'H®O — T'ocynapcTBeHHbIE HMEHHBIE (UHAHCOBBIE 00S3aTENLCTBA.
OdopminsroTcs no pesynbratam EI'D U rapaHTHPYIOT OJHOE HJIH YacTHY-
HOE MOralli€HHE FOCyJapCTBOM CTOMMOCTH 00y4eHus abHTYpHeHTa B OIl-
pEIENEHHOM IOCYIapCTBEHHOM By3€. DKCIIEpUMEHT Mo BBedeHHo PO
npoBoawics Ao 2003 ropa Gonee y3k0, ueM 3KCHEPHMEHT MO BBEJACHHIO
EI'3 (B 3 peruoHax u3 47).

I'SK — 310 I'ocynapcTBeHHas 3K3aMeHAllHOHHAs KOMHCCHSA, KOTOpas
co3paerca no Ilonoxenuto o EI'D B kaxaoM cyobekre Depepaumuu (06-
JacTH Wi pecny0nuku B coctase PQ). B cocras 'OK Brittouarorcs pyko-
BOJMTEJTH OPraHOB YIpaBlleHHst 00pa3oBaHHEM, 00Pa30BaTEIbHEIX YYpPEXK-
JCHHH W TPEeNCTaBUTENH TNeJarorHueckod OOIIeCTBEHHOCTH (BHUAHBIE
CIIeLHaNuCTH B oOnacTH obiero U npodeccHoHanbHOro oOpa3zoBaHMs).
Ynensl ['OK nony4aror ocobbie MOTHOMOYHSA (M NEPCOHANBHYIO OTBETCT-
BEHHOCTb) MO COOMIOAEHHIO MPABII H YCIOBHI B MYHKTaX NPOBEAECHUS K-
3amena (I1I13), mo opranmzaumu TpaHcnoptupoBku KHMMos (cM.) u pe-
3ynbTatoB EI'D, no opranu3anuu paboThl 3KCIIEPTOB (CM.) Ha MECTax.

Jemosepcun KMM EI'D — 310 Bapuanth EI'D (cM.), OTKpHITHIE Ad
BceoOIero 0603peHus U TPEHUPOBKH yJaiuxcs. Pa3nuyaioTcs 03HaKOMH-
TeJIbHBIE U 9K3aMEHAIIHOHHbIE IEMOBEPCHH (CM.).

3ananne TecTa (3aJaHHe TeCTOBOE) — MHHHMAJIbHAA COCTaBIIAIOMIAA
€IMHHLA TECTa, KOTOpas COCTOUT M3 YCJIOBHs (BOIPOCA) H, B 3aBUCHMOCTH
OT THIIa 3aJaHHUA (CM. 3aKPbITBIi WM OTKPBITHIA THIT), MOXET COAEPXKATh, a
MOXET U He coJepKaTh Habop OTBETOB 1A BBIOOpa.

3ananue 33KpbiTOE (3a7aHHe 3aKPLITOH GOPMbI) — 3aJaHHE TECTa C
BBIOOPOM OTBETA U3 HECKOJIBKHX MPEIIOKEHHBIX BAPHAHTOB.

3ananue OTKpLITOE (3a1aHHe OTKPBITOH GOpPMbLI) — 3a7aHHE TECTA,
B KOTOPOM OTCYTCTBYIOT BapHaHThl OTBE€Ta U 3K3aMeHyeMb]f7[ JOJXKECH CaM
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CaMOCTOSTEIbHO chopMynnpoBath cBod orBer. B EI'D wucnonssyrorcs
2 BHIa OTKPBITHIX 33JaHUI: C KPAaTKUM OTBETOM H C Pa3BEPHYTBIM OTBETOM.

3agaHHe ¢ KPATKHM CBOOOAHBIM OTBETOM — 3TO TECTOBEIE 3aJaHHUA,
Ha KOTOPbIE y4YallWACs OOJKEH 3alHCaTh OTBET CIOBOM, CJIOBOCOYETaHH-
€M HJIH YMCIOM. SIBNIsieTCA YaCTHBIM ClIy4aeM 3aJaHHi OTKPBITBIX (CM.).

3anaHue ¢ pa3BepHYTbIM OTBETOM — 3TO TECTOBbIE 33aHHS, Ha KOTO-
phie yyallMHCs JOMKEH 3anucaTh OTBET B BHJIE OJHOTO HJIH HECKOJBKHX
TpeASOXKEeHHH WiIH GopMyi. SIBISFOTCA YaCTHBIM CIy4aeM 3aJaHHH OTKpbI-
Thix (cM.). IIpoBepka NMPaBHIBHOCTH OTBETOB HA 3TH 3aJaHHA NPOU3BOIHUTCA
C TNOMOILBIO HE3aBHCHMBIX 3KCHEpPTOB (IIPOBEPAIOINMX) HAa MeCTax H B
ITMO.

3agaum — 3T0 MOOBIE TECTOBHIE 3aJaHHA.

M3mepenne — QopMaiH30BaHHBIA NPOLECC OLIEHUBAHUA (CM.), KOTO-
pBIH 3aBeplIAaeTCsl KOJMYECTBEHHOH OLIEHKOH; B Cliydae MeAarorudeckoro
H3MEpEHHs 3TO OLICHKa YPOBH: 00pa30oBaTeIbHBIX JOCTHKEHHH.

Koan¢pukarop — nepeueHs 3J1eMEHTOB COAEPKaHHUA 3a KypC CpenHe-
ro obmero o6pa3oBaHHs N0 Y4eOHOMY NpEIMETY, B KOTOPOM KaXZIOMY
3JIEMEHTY COIep)KaHUsA MpHCBoeH coOcTBeHHBIH koa. Koaudukaropsr EI'D
COCTaBjeHBl Ha Ga3e 003aTeNbHOrO MMHHMYyMa COJCPXKAHHSA CPEIXHETO
(mosIHOTO) M OCHOBHOrO 0011ero 06pa3oBaHuUA.

KHM (KOHTpPOABbHO-H3MEPHTEIbHBIA MaTepHAI) — 3TO KOMILUIEKT
(CM. BapHaHT TecTa) TECTOBBIX 3aJAHHH PA3HOrO THIA (OTKpBITOTO H
3aKphITOro), MOATOTOBIIEHHBIX s mpoBeaeHus EI'D. Hamuuue 3ananuit
OTKpHITOrO THIa (CM.) — o0coGeHHOCTh TecToB EI'D mo cpaBHeHHIO
C TeCTaMH, B KOTOPBIX MPHCYTCTBYIOT TOABKO 3aJaHHS 3aKpPBITOrO
THHA (CM.).

Karo4 K 3apaHHI0 — 3TO MpaBWIBHBIH OTBET Ha TECTOBOE 3aJaHHE
(cM.). B coyuae 3anaHuii ¢ KpaTKMM OTBETOM (CM.) KJIIOY MOXeT BKJIIOYATh
Ha0op M3 HECKOJBKHX NPaBWIBHBIX OTBETOB. B ciyuyae 3amaHuii ¢ pa3Bep-
HyTbIM OTBETOM (CM.) €IHHCTBEHHBIH (POPMATU30BAaHHBIA KIIOY K TECTO-
BOMY 3a/IaHHIO OTCYTCTBYET M IPaBHIbHOCTh OTBETa YCTaHABJIMBAIOT He-
3aBMCHMBIE 3KCIEPTHI (IpoBepstomue) (CM.), OEHCTBYIOLIHE HAa OCHOBE

15



aBTOpCKOﬁ HHCTPYKUIHH H 3TAJIOHHBIX OTBETOB HAa KOHKPETHBIC 3aJaHHA
3TOr0 THIIA.

Kaio4 k Tecty (KA104u 0TBeTOB) — 3TO HAabOp KiIOYEH KO BCEM 3a-
JlaHUsIM, BKJIIOYEHHBIM B JaHHBIH TeCTOBBIH BapuaHT (cM. KHIM).

Hopmbl (HOpMBI TecTa) — 3TO TpaHHIBI MEXAY HHTEpBajlaMH Ha
LIKaJIe TECTOBBIX OaJLIOB (CM. TECTOBBIE Gajbl), B COOTBETCTBHE C KOTO-
PBIMH CTaBHTCH ONPEIE/IEHHOE aTTECTALIMOHHOE 3aKIIOYEHUE, B 4aCTHO-
CTH, LLIKOJIbHBIE OTMETKH (CM.).

O3nakoMHTe/IbHBIE JeMoBepcH — 310 BapuanTsl KHUM EID (em.),
kotopsie HE ucnons3oBanucs ¥ HE BYZIYT ucnosns30BaHbl B peasibHBIX
ceccusax EI'D, a Obuth co3maHbl  onyOAHKOBAaHbBI CIELUMATBHO Ul O3Ha-
KOMJIEHHS CO CTPYKTYPOH M COJEp)KaHHEM IPEACTOAIUMX JK3aMCHOB B
¢dbopme EI'D.

OxoHyaTeabHasn 00paboTka pe3yabTaTOB — 3TO CTaTHCTHYECKas
o0paboTka, BBINOJIHSEMas Ha OCHOBE BCEX COOpaHHBIX pe3yJbTaTOB MO
JaHHOMY TECTY; Ha OCHOBe 3TOH 00paGoTkH co3maercs Tabnuua (miKana)
COOTBETCTBHS MEXNY NEPBUYHBIMH U OKOHYATEJIbHBIMH (TECTOBBIMH) Oan-
naMu (cM.). [Ipu 5TOM BHOCSTCS MOMpaBKH B MPEABapUTENbHbIE TECTOBBIE
HOPMBI (CM.), @ TaKKe MPOU3BOAMUTCS Oonee TOYHBIH pacuyer cepTHduUKa-
LIHOHHOTO 6ania (CM.) C Y4eTOM peajlbHOH TPYIHOCTH TECTOBBIX 3aJaHHUH.
pyroe HazBanue ans OOP — wmikanupoBaHue (CM.).

Opranmsatop EI' — 370 mpexzae Bcero npenoaaBaTenb, KOTOPBIH
npoBoaut EI'D B aynuropusx Ha [lyHkTe npoBeaeHus sk3amena. IIpu Ha-
3HaYEHHH OPraHU3aTOPOB JOJHKHO ObITh HCKIIKOUEHO NPHCYTCTBHE Ha EI'D
NpenoaaBaTeeH-NPeIMETHUKOB IO COOTBETCTBYIOLIEMY HIIH POICTBEH-
HOMY TipeaMeTy (MaTeMaTHKa — (H3HKa, HCTOPHS — OOILECTBO3HAHKE).

podubiiit EI'D — 310 OGecrnaTHIN peneTULIMOHHBIA 3K3aMeH 110 Ma-
tepuasiam EI'D, xoropsiii opranusyercs ans Bcex ydactHukor EI'D B am-
pene. llens mpobuoro EI'D — o3HakomiieHue ¢ npoueaypoi EI'D. dene-
paNbHbIH LIEHTp He rapaHTHpyeT 00paboTKy Bcex 4acTeil mpobHoro EI'D u
BbIIa4y BCEX MHAMBHAYAIBHBIX PE3yJHTATOB, TaK KaK HE BCE PETHOHBI Op-
raHU3YI0T NPOBEPKY U OTIPaBKy npoTokonos EI'D.
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IIsaTHOaNILHAR OlEHKAa — 3TO OLIEHKA C MCIIOJIb30BAHHEM TPAIHIIH-
OHHOH LIKaJIbI C YETHIPbMS TPaJallUAMH IATHY», «IETBIPE», «TPH», «IBaY.
B enuHOM 3Kk3aMeHe nATHOAUTbHAS OLIEHKA MCHOJIB3YETCS B aTTECTALHOH-
HOM 3aKJIIOYEHHH (CM.), HHBIMHM CJIOBaMH — IpH (OpPMHPOBaHHH Oania
aTTecTara (CM. aTTeCTALHOHHBIA OaLT).

PeiiTunr-6ana — 310 0ami, MOKa3bIBalOILMH MPOLIEHT Y4aCTHHKOB
ET'D no nmanHomy npeamery (10 BCEM 3KCIEPHMEHTAIBHBIM PETHOHAM
ET'D), nonyuuBumx 6amn MeHblle WM PaBHBIH 02Ty JaHHOTO yYaCTHHKA.

PIIOH — PervoHanbHbli eHTp 00paboTKH HH(OpPMaLHH, B KOTOPOM
NpOU3BORHTCA cO0p Bcel HH(pOpPMALMM U3 IIYHKTOB NPOBEICHHS JK3aMEHA
U NIYHKTOB NepBHYHON 00paboTku uHpopMamu (cM.) U nepecsuika B Pe-
nepaibHbli 1eHTp (cM. LITMO). B kaxnom cyopexte ®enepaunn (obnac-
TH Wk pecny6auke B cocraBe P®) coszpaercs oqun PLIOU.

CeuaereiberBo EI'D — 3T0 HMEHHOH NOKYMEHT C pe3yibTaTaMM
EI'D, B koTopoM 6auibl ydamerocs ykasaHsl o cToOaJUIbHOM IIKajIe (CM.).
VYyanmics MOXXET pacchUlaTh KOIHH CBHIETENBCTBA B HECKOJIBKO pa3iiHy-
HBIX BY30B, HO JIOJDKEH NPEABSBUTH MOUTHHHHK B TOT BY3, B KOTOpBIH OH
OymeT 3a4YHCIIEH.

CekblOp-iak — 3TO CEKPETHHIH NakeT, B KOTOpoM BapuaHThl EI'D
JoctaBisoTca U3 PelepaabHOro LeHTpa B MyHKTH NPOBEACHHS 3K3aMeHa
(ITIT3) B pernoHax. B cekplop-mak Taxke YNaKOBBIBAIOTCS 3arOJHEHHBIE
Ha 5Kk3aMeHe OI1aHKH OTBETOB yyaCTHHKOB. HecaHKIIHOHHPOBaHHOE BCKPHI-
THE CEKbIOp-NIaK NPHBOIUT K HEOOPaTUMBIM H3MEHEHHAM, KOTOpHIE He-
BO3MOXXHO CKpbITh. Habmogarenu, a Takke caMu ywacTHHKH EI'D momkHBI
KOHTPOJIHPOBAaThb COXPaHHOCTb CEKBIOP-TIAaK Mepel WX BCKPBITHEM B ayldH-
TOpHSIX B IyHKTaX MPOBeIEHHUS IK3aMeHa.

CucreMnblii agMuaucTpaTop — pabotHuk PernoHansHoro ueHrpa
o6paboTkn undbopmanuu (cM. PLIOU), oTBevyaromuii 3a YCTOHYHBOE
(pyHKUMOHHPOBaHHE BCEX MpPOrpaMMHO-AMMApaTHBIX CPEACTB, HEOOXOmH-
MBIX 1711 00paboTkH pe3ynbraroB EI'D Ha perHoHaIbHOM YpOBHE M Tepe-
CBhUIKH UX B Penepansubiii nentp (cm. HTMO).

CepTuukar — 3T0 HMEHHOE CBHIETEIbCTBO O pe3ynbrate EI'D, B
KOTOpoM Oajl ydallerocs 3a 3kK3aMeH BHIpaXXE€H Ha CTOOaJUIBHOM MIKaie
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(cM.). Yuammiics MOXeT pacChLIaTh KONMHU CBHIETENLCTBA B HECKOJIBKO
Pa3IHMYHBIX BY30B, HO JOJDKEH MPEABABUTH NMOAJHHHHK B TOT BY3, B KOTO-
pbIi OH OyZAeT 3a4uClieH.

Ceprudpuxaunonnbli 6ann (6a41 cBHIeTEIbCTBA, BY30BCKHH
0anu1) — 3710 6ann mo cTobanabHOM IKade (CM.), HOAyYaeMblii ¢ HOMO-
B0 CHELHANBHOW CTATUCTHUECKOM 0OpaGOTKH 3aMOIHEHHBIX GJIAHKOB Ha
JTane OKOHYaTeIbHOH 00paboTKM pe3ynsTaToB (cM.). B oTinyMe oT arTe-
CTalMOHHOro 6amna (CM.) cepTHQHUKALUOHHBIK Oaul MpeaHa3HaueH It
yueTa By30BCKHMH NPUEMHBIMH KOMHCCHAMH.

Cneunduxanms — OCHOBHON JOKYMEHT, ONpPEAENAIOIMI CTPYKTYPY U
COZepKaHHE KOHTPOJIbHO-M3MEPHTEBHBIX MAaTEPHAIOB (CM.) MO y4eOHOMY
npeamery. CrienM¢uKalums ONMCHIBaeT Ha3Ha4YeHHE 3K3aMEHAlMOHHOH pa-
0O0ThI, YCTaHABIMBAECT paclpelelicHHE 3aJaHHH MO COJACPXKAHHIO, BHAAM
JEATENBHOCTH H YPOBHIO CJIOXKHOCTH, YTBEP)KIACT CUCTEMY OLICHHBaHMA OT-
JenbHBIX 3a4aHUR U pabGoThI B 11€10M, 0003Ha4YaeT yCIOBHA MPOBEACHHA H
NPOBEPKH pe3yIbTaToB 3k3amMeHa. Ha OcHOBe IUiaHa PK3aMeHalMOHHOi pa-
60Tel, comeprkallerocs B celiuukanuu, popmupyrorcss KHMeI (cM.).

CranaapTu3auus — HOCTPOCHHE YTOYHEHHOH CTOO/LIBHOH ILKATbl
(cM.) TecToBBIX 6aJLIOB (CM.) HA OCHOBE CTAaTHCTHUYECKOTO y4eTa pe3yJibTa-
TOB BCEX Y4aCTHHMKOB, BBIIOJHMBIIMX JaHHBIH TECT (BapHaHT) B CTpaHe. Pe-
3yJAbTaTOM CTaHOAPTH3AlMK SIBJIAETCA TECTOBBIM (CTaHAApTH3HPOBAHHBIMN)
6ai1 (cM. Takke cepTUPHKAUMOHHBINA Oamwt). B xome craHmaprusanuu
JOTKHBI OBITH YCTpaHEeHbl BO3MOXKHBIE Pa3H4Hs B YPOBHAX TPYAHOCTH Me-
KOy pasHbIMHM BapHaHTaMH. Hoe Ha3BaHHUA [UIA CTaHJAPTHU3ALMM — IIKa-
JIUpOBAHHE (CM.).

CrobamibHasi MIKaJa — 3TO 1IKaa, M0 KOTOPOH M3MEPSETCA CepTH-
¢dbukanuoHHbIH 6amn (cM.); cTobayulbHas LIKana NpeAHa3sHaueHa IS MC-
MONB30BaHHA BY30BCKHMH NMPHEMHBIMU KOMHCCHSAMH C II€JbI0 onee BEI-
cokoii  muddepeHunanuu  (pa3IUYEHUSA)  YPOBHA MNOArOTOBKH
aOUTYpHEHTOB B By3aX C pa3sHbIMH YCIOBHSMH mpueMa (TpeOGOBaHHAMH,
YPOBHEM KOHKypca U T.N.). By30BCKHM NpHEMHBIM KOMHCCHSM MpEROC-
TaBJIAETCA TPABO CAMUM YCTAHABIIMBATh Ha CTOOAJUILHOM IIKaje rPaHHLIBI
HIPOXOJHBIX Oa/UI0OB WM BOOOIIE HUKAK HE TEpeCUYUTHIBATL CTOOALILHBIE
MOKa3aTeNIH B TPaJULIHOHHbIE ATHOAIUIBHEIE.
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Tect — 3TO U3MepUTENbHAsA NPOLEAYPa, BKIIOYAIONIas HHCTPYKIHMIO H
Habop 3ajaHui, NpoImeAnIas MHPOKYIO anpobaimio (CM.) H CTaHAApTH3a-
LHIO (CM.).

TecTHpoBaHHe (CTAHAAPTH3UPOBAHHOE HCMLITAHHE) — 3TO nsme- ¢
peHue, Wi (OpMATU30BAaHHOE OllCHMBaHHE (CM.) Ha OCHOBE TECTOB, 3a-
BEpHIAIOIIEEC KOIHYECTBEHHOH OLIEHKOH, ONMHpalomlieiics Ha IIKajibl H
HOPMBI (CM. ), 000CHOBaHHEBIE CTATHCTHYECKH.

TecToBasi Terpagb — 3TO NEYATHBIA TEKCT, B KOTOPOM COAEPXKAaTCA
Bce ()OpPMYITHPOBKH TECTOBBIX 3alaHH, NPEAHa3Ha4Y€HHbIH Ui MPEAbAB-
JICHUS OJTHOMY YdameMycs B X0Jie OHOTO K3aMeHa (B paMKax OJHOro Ba-
pHaHTa). B oTiMuHe oT TectoBoro Oykiera (cM.) paboTa ¢ TECTOBOH TeT-
panbio He MpeanojaraeT HCHOJb30BaHHA OTAENBHOro ONaHKa OTBETOB
(cM.), Tak KaK BCe OTBETHI yHallHiiCs 3aHOCHT B CaMy TECTOBYIO TETPa[b.
Ha stane skcnepuMenTa no EI'D tecToBas TeTpaaps He HCIIOIB3YETCH.

TecroBble 0a/LIbl — 3TO OKOHYATEJIbHble OajUIbl 10 pe3yJbTaTaM
EI'3, koTOpble BBRICTABIAIOTCS 10 ¢TOOAUTLHOMN 1IKane (CM.) B pe3yJbTaTe
NPOLEAYPh] IIKATHPOBAHHA (CM.), YUHTHIBAIONIEH BCE CTaATHCTUYECKHE Ma-
TepHaiibl, NONyYeHHbIE B paMKkax ceccud EI'D manHoro roma. TectoBbie
6aJuTEl ClieXyeT OTIMYATh OT MEPBHYHBIX (CHIPRIX) OanIoB (CM.).

TecToBble MKATBI (LIKAJIA) — YIIOPAI0YECHHBIE MHOXKECTBA YHCIIOBBIX
OLIEHOK Pe3yJbTaTOB TeCTHPOBAHHUA; A1 pa3HbBIX LeNiei co3naroTcs paszinuy-
HbIE TECTOBBIE MIKaJbI (CM. NATHOAUTHHAA [IKaa, CTOOA/UIbHAS [IKAJIa).

TecroBbili OyKjIeT (TeCTOBLIH KOMILJIEKT) — 3TO NMEYATHBIH TEKCT, B
KOTOPOM COAEP)KATCs BCe GOPMYJIHPOBKH TECTOBBIX 3aJaHHi, NperHa3Ha-
YEHHBIX U1 NPETBABICHUS OJHOMY ydaleMycsl B XOJe ORHOI0 3K3aMeHa
(B paMKax OJHOro BapHaHTa). B oTiHyHe OT TeCTOBOH TeTpaau (CM.), Tec-
TOBBIH OYyKJIeT He TpeOyeT 3aHeceHUs YJalHMMCs OTBCTOB B caM OYKIIET H
npeamnonaraer paboTy y4auerocs ¢ 6;1aHKOM OTBETOB (CM.).

TecToJ10rHsl — 3TO HayKa O CO3JaHUH ¥ IMPUMEHEHHH TeCTOB (cM.). B
001aCTH NeAarorHyeckuX H3IMEpEeHHH TECTOBAs TETPalb — 3TO TEOPETHKO-
METOAOJIOTHYECKOE U METOANMECKOE 0OOCHOBaHHE MPOLIECCOB pa3paboTKu
M NIPUMEHEHHS NEIarOrHYeCKHX TECTOB.
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TecroBblii KOMIJIEKT — Ha0Op MaTepHaIOB, NPeJHA3HAYEHHBIH A
OJJHOTO Y4allleroCs IIPH MPOBEAECHUH K3aMeHa. TeCTOBbIif KOMIUIEKT BKJIIO-
4aeT TECTOBBIH OyKIeT u OJaHK OTBETOB (CM.) HJIH TECTOBYIO TETPAAb (CM.).
TecToBBIH KOMILIEKT HE CIIE€AyeT MyTaTh C BAPHAHTOM TecTa (CM.): IS Of-

“Horo BapuanTa B EI'D co3maroTcs pasiuyHble TECTOBbIE KOMILIEKTHI.

THO 3apaHAA — 3TO Pa3sHOBHIHOCTH TECTOBBIX 3aaHMil (cM.), 00/a-
JaomKX onpeleneHHON (opmansHoil crpykrypoit. B EI'D 3anaums 6bi-
BAIOT 3aKPEITOrO (CM.) U OTKPHITOro (CM.) THIOB; MOCJIEAHHE B CBOIO O9€-
penb AeNATCA Ha 3alaHus C KpaTKMMHU CBOOOIHBIMH (CM.) M pa3BEepHYTHIMH
OTBETaMH (CM.).

Tpyanocrs 3apanus — XapakTepPUCTHKA 3a/IlaHMs, OTpaXkarouias cTa-
THCTHYECKHH YPOBEHb €ro BBINOJIHEHHA Ha BBIOOpKE CTaHAApTH3aIlMH
(cM.). TpydaHOCTH 3aJaHMs OTpaXkaeT MHPOLEHT OIMHOOK, JOMYIEHHBIX
YYaUIMMHCS [PH BHIMOJHEHHH JaHHOTO 3aJaHHS.

ITMO — llentp TecTHpoBaHHs MHHHCTEPCTBAa 0OPa3OBaHKs M Hay-
ku Poccutickoit Penepanun. LITMO paspabatsiBaer TexHonoruio EI'D u
ocyuiecTsiseT nposeaeHHe EI'D, koopauHupys paboTy perdHoOHaIbHBIX
HEHTPOB U MYHKTOB.

Ixkanuposanne pe3yJbTaToB — 3TO npouecc GOPMHPOBaHHS Tec-
TOBBIX IIKAaJl M TECTOBBIX HOPM, TO €CTh MpPaBUN HAYUCIIEHHA TECTOBBIX
Oa1oB (CM.) IO pe3ynbTaTaM TECTHPOBAHHA Ha OCHOBE CTATHCTHYECKUX
JNauHelX. MHOoe HasBaHue mna llIkamupoBaHHS pE3y/bTATOB — OKOHYA-
TenbHasA 00paboTKa pe3yabTaToB (CM.).

JK3aMeH — 3TO NPOLECC OLEHNBAaHUA 00pa30BaTENbHBIX JOCTHKEHHH
y4yalMxcs € LEJbI0 aTTeCTal[id WIIH KOHKYPCHOro 0TOopa; B €IHHOM 3K-
3aMEHE B KaueCTBE MHCTPYMEHTa €r0 mpoBeleHHA Hcnos3dytorcs KUMEl,
HJIM TeCTHI (CM.), pa3paboTaHHbIE 1l BCEX PErHOHOB B eTMHOM (eaepain-
HOM LIEHTpE.

JIx3aMeHALHOHHbIE JeMOBepcHH — 370 BapHaHThl KUM EI'D (cMm.),
KOTOpbI€ HCNOMB30BATUCH B peaibHbix ceccusax EI'D B npounuibie roasl, a B
JaHHBIH MOMEHT OTKPBITHI [UIA BCEOOIEr0 O3HAKOMIICHHS M TPEHHPOBKH
ydamuxcs.

JKeNepThl — 3TO CINELHAIUCTHI-NPENONaBaTeNd MO ONpeAeTIecHHOMY
NpeIMETy, KOTOpble NpPHBIEKAOTCA K 00paborke pesynsratoB EI'D s
OLICHMBaHM 3allOJTHEHHBIX OJIAHKOB 10 3alaHHSM BBICOKOIO YPOBHS CIOX-
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HOCTH — C pa3sBEpPHYTHIMH OTBETaMH. JKCIIEpTHl paboTaloT Moa pyKoBO-
ICTBOM IpecejaTeNeii MpeAMETHEIX KOMHCCHI perHOHOB H COGHpAloTCa Ha
HECKOJIbKO JHeit Ha 6a3e oqHOro M3 IyHKTOB NMEPBUYHON 0OpabOTKH HH-
tdopmaumu wm Ha 6aze PLIOU (cM.). HanexxHocts M 00BEKTHBHOCTB 3KC-
neptHeIX oneHok B EI'D mocruraerca myreM ciiMdeH s OLCHOK, JAHHBIX OJ-
HOMY H TOMY K€ MHOXECTBY paboT JBYyMs He3aBHCHMEBIMH 3Kcriepramu. B
ClIydae pacXOXIEHHA OLIEHOK ABYX 3KcrepToB Oosee yeM Ha 1 6awn HasHa-
YAeTCA TPETHH IKCIEpT.

JJIeMeHT cofepkKaHHA — npUMeHuTensHO K EI'D no Gmonorun —
3TO Kakas-IM0o TeMa, pa3zen WKoIbHOro kypca 6uonorud. Kogndukarop
COIEPKHUT YKPYTIHEHHBIE €AHHMIIBI, O] IEMEHTOM COZEpXKaHHA CIEXYyeT
MIOHMMATh KOHKPETHbIE H oJiee y3KUe NpaBUIIa.
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IIPUMEPHBIN BAPUAHT
IK3AMEHAIIMOHHOM PABOTHI

Yacre 1

Merton H3YYCHHA HACTICACTBCHHOCTH Y€JIOBEKAa, B OCHOBE KOTOPOro
JIOKHUT H3YUYCHHE YHUCJIAa XPOMOCOM, 0COOEHHOCTEN HX CTPOCHHA,
Ha3bIBAIOT

1) reHeanoruueckum 3) ruOpPHIOOJOTHYECKHM
2) OJIU3HELOBLIM 4) UMTOr€HETHYECKHM

OOMeH BelecTB MexIy KIETKOH H OKpyXalolliei cpenoi
perynupyercs

1) nnasmaruyeckoit MeMGOpaHo#t  3) smepHO# 060nM0uKOiH

2) 3HIOMIa3MaTHUYECKOH CeThi0  4) UHMTOILIa3MOM

XpoMaTuabl — 3TO

1) nBe cyObeqUHHLIBI XPOMOCOMBI e AILEACH KIETKH
2) yYacCTKH XPOMOCOMBI B HefeJsIeHCs KIIeTKe

3) koabuessie MoaekyJsl JJHK

4) nBe uenu JHK omHo# Mosekysbl

OpraHu3Mbl, KOTOPBIM [UIi HOPMAJIBHOH >KU3HEISATEILHOCTH
HeoOX0IMMO HaJTMYHe KHCIIopoa B cpele OOMTaHHA, Ha3bIBAIOT

1) aspobamu 3) rerepotpodamMu

2) ana’pobamu 4) astOoTpOdPaMHu

ITpu napTeHOreHe3e OPraHu3M pa3BHBaeTCs U3
1) 3urorsl

2) HeOIUIOJOTBOPEHHON AHLIEKIIETKH

3) coMaTHYeCKOH KIETKH

4) BereTaTUBHOMU KJICTKH

CKOJIBKO BUZIOB TamMeT 0Opa3yeTcs Y AUTETEPO3UTOTHBIX PaCTEeHHid
ropoxa IpH IUTHOPUIHOM CKpemuBaHHH (TeHbl He 0O0pasyloT
TpYyNIy CUenjeHus)?

1) omuH 3) Tpu

2) nBa 4) uetnipe

Ilpu cxpemuMBaHUM [BYX MOPCKHX CBHHOK C YEpHOM lLHEPCTHIO
(DOMHMHaAHTHBIA TPH3HAK) MOJYYEHO IIOTOMCTBO, CPEAH KOTOPOro
ocobu c Oenoi wepcteio cocTaBwiM 25%. KakoBEI Te€HOTHIIEI
ponutenen?

1) AAxaa 3) AaxAa

2) Aax AA 4) AAxAA



10.

11.

12.

13.

14.

15.

MyTaluHoHHas U3MEHYHUBOCTD, B OTIIHYHE OT MOAH(DHKAILHOHHOH
1) HocuT 0OpaTHMBIH XapakTep

2) mnepenaercs 1o HaCIEACTBY

3) HOCHT MacCOBBIH XapakTep

4) He cBs3aHa C U3MEHEHHAMH XPOMOCOM

[T1n04 MOKPEITOCEMEHHEBIX 00pa3yeTcs U3
1) ceMs3ayaTkoB 3) OKOJIOIUIOAHHKA
2) 3aBs3M NECTHKA 4) nBUIBLEBBIX 3€PEH

Hanopomnxqsnnnme, B OTIIHYHE OT INOKPBITOCEMCHHBIX, HE HMEKOT

1) npoBoxslied CHCTEMEI 3) XJIOpOIIacTOB B KJIETKaX
2) LBETKOB H IJIOJOB 4) osnuaepMuca ¢ yCThHLIAMH

PasMHOXEHHE ManspuiiHOrO Tmapa3sHTa B KpOBH 4eJIOBEKa
MPOHCXOMMT B

1) nelkouuTax 3) TtpoMboumTax

2) ospuTpOLHUTaX 4) mamdouuTax

IIpu3sHak npHCNOCOBIEHHOCTH NTHL K MIOJIETY
1) nosBIEHHe YETHIPEXKAMEPHOro CepALa

2) o6bpa3oBaHHE POTOBBIX IIHTKOB Ha HOTaX
3) HaJHYHE MOJBIX KOCTEH

4) HanH4yHe KOMYHKOBO# XKele3nl

ApTepHanbHas KPOBb y YelOBeKa NpeBpalliaeTCs B BEHOZHYIO B

1) nedyeHoyHoili BeHe

2) nuM¢aTHIECKHX COCYdax

3) kanuwuIApax Majoro Kpyra KpoBooOpaieHHsI

4) xanuwuigpax 60JIBLIOrO Kpyra KpoBoOOpalieHus

Yepen 4enoBeKa OTIHYAETCA OT Yepena JIPYTHX MJIEKOMUTAIOIHX
1) HamMuHeM NOOBIDKHOTO COWICHEHHS BEPXHEH U HIKHEH YEIOCTH
2) mnpeoGiagaHHeM MO3rOBOTO OTAENA Yepena Hajl JTHLEBEIM

3) HaJHYHEM IUBOB MEXIY KOCTSMH MO3IOBOrO OTAENA

4) 0CcOOEHHOCTBIO CTPOEHHSA KOCTHOH TKAaHH

IIpn ymcTBeHHOH paboTe B K/IeTKaX MO3ra 4e/lOBEKa YCHIHBAETCH
1) o6pa3oBaHHE TJIMKOreHa

2) HakoIUIEeHHE HHCYIMHA

3) oaHepreTuyeckuii o6MeH

4) nnactuyeckuii oOMeH
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16.

17.

18.

19.

20.

21.

22.

24

Ilpy 4YTeHUH KHUI B JABHXKYIIEMCS TPAHCIOPTE NPOMCXOAUT
YTOMJIEHHE MBILLIIL

1) H3MEHAIOUMX KPUBU3HY XPYCTaIMKa

2) BEpXHHX W HHXXHHX BEK

3) perymupymroumx pasmep 3pauka

4) u3MEHAIIHX 00beM I1a3HOro A0M0Ka

ITpuMep BHYTPHBHAOBO# GOpHOBI 3a CYLLIECTBOBAHHE — JTO
1) conepHHYECTBO CaMIIOB H3-33 CAMKH

2) «boprba c 3aCyX0¥» pacTeHUH MyCTHIHU

3) cpaxeHue XHUIHUKA C KEPTBOM

4) rmnoemaHHe NTHIAMH ILIOAOB U CEMIH

ITpucnoco6IeHHOCTh OPraHU3MOB K cpele OOMTaHUsS — pe3yJbTar

1) crpemienus ocobeii Kk CaMOYCOBEPILIEHCTBOBAHHIO
2) mpOSIBNEHUS KOHBEPreHIMH

3) Mertoauueckoro otbopa

4) B3aUMOAEHCTBHA ABMXYUIUX CHII DBOJIOUMH

K abuotnyeckuM akropaM cpelsl OTHOCAT
1) nonpsiBaHHe KabaHaMU KOpPHE

2) HaliecTBHE capaH4d

3) oOpasoBaHHE KONOHHI ITHIL

4) oOunbHBIN cHeronas

ITpuunHaMu CMeHBI OTHOrO OHOreOLeH03a APYTHM SABIAIOTCS

1) ce30HHBIE H3MEHEHUS B IPHPOIE

2) u3MeHEeHHUs MOTOAHBIX YCIOBUI

3) xonebaHUS YUCIEHHOCTH NONYNALMNA OTHOTO BHAA

4) u3MeHeHUA cpellbl OOUTAHUS B PE3YNbTATE JKUIHEAEATEIbHOCTH
OpPTraHHU3MOB

Heobxonumoe ycnoBue ycTOHYHBOroO pa3BUTHA OHOcheps — 3TO

1) co3aaHue HCKYCCTBEHHBIX arpoLiEHO30B

2) COKpalleHHE YUCIEHHOCTH XUIIHBIX KUBOTHBIX

3) pa3sBHTHE MPOMBILLIEHHOCTH C Y4€TOM 3KOJIOTHYECKHX 3aKOHO-
MEpPHOCTEH

4) yHUYTOXKEHHE HACEKOMBIX — BpeaUTENeil CelbCKOXO3AHCTBEH-
HBIX KYJIbTYp :

B monekyne JHK konuMuecTBO HYKJICOTHAOB C TYaHHHOM
cocraBnger 10% or obmero uucima. CKONBKO HYKIIEOTHAOB C
aJIcHUHOM B 3TOH Monekyne?

1) 10% 2) 20% 3) 40% 4) 90%



23. Marpuuei 1 TpaHCISILHMKY CIIY)XXHUT MOJIEKYJ1a

1) TPHK 3) pPHK
2) IHK 4) WPHK

24, UYucio XpoMOCOM TIpM TIOJIOBOM Ppa3MHOXEHHMM B  KaXIOM
MOKOJIEHHH BO3pacTajio Obl BABOE, eciii Obl B X0/l 3BOJIOLHH He
c(hOpPMHPOBAJICS MpPOLIECC
1) murTo3a 3) oII0a0TBOpEHHUs
2) Meiio3a 4) omnbUIeHHA

25. BepHbl 1M cleAyloulde CYKIEHHS O rnoﬁanbﬂmx H3MEHEHHAX B

6uocdepe?

A. TlapHukoBbI# 3Q¢eKT ABNAeTCA CAEACTBHEM MOBBILIEHHS B aT-
Mocdepe KOHLIEHTPAIHK IApOB BOJbI.

b. KucnorHele noXIau SABIAIOTCS CIENCTBHEM IOBBILICHHS KOH-
LEHTpalKH B aTMocdepe CEpHUCTOrO rasa.

1) BepHO TOJNBKO A 3) BepHsI 06a cyxaeHus

2) BepHO TONBKO b 4) oba cyxaeHus HEBEpHbI

B 3apaHusx 26—28 sbibepute Tpy BepHbiX oTBeTa u3 wecTtu. 3a-
nuwmnTe BbiGpaHHble UMGPbI cCHavana B TekcT paboTbl, a 3aTeM ne-
peHecuTe ux B 6naHk oteeToB 6e3 Npobenos 1 Apyrux CUMBOMOB.

26. CXOACTBO KJIETOK XXMBOTHBIX H OaKTEpHii COCTOMT B TOM, YTO OHH

HMEIOT

1) odopmuenHoe sapo 4) miIa3MaTHYECKYH0 MeMOpaHy
2) uuTomIazMy 5) TJIMKOKaJIMKC

3) MHUTOXOHAPHUH 6) pubocoMnl

27. TI'nagxas Mule4Has TKaHp, B OTIHYHE OT NONEPEUHO-HONIOCATOM,
1) COCTOHMT M3 MHOTOAZIEPHBIX BOJIOKOH
2) COCTOMT M3 BHITAHYTBIX KJIETOK C OBJIBHBIM AJIPOM
3) obnanaet OonblLIEH CKOPOCTHIO H IHEPTHEH COKPAILECHHUA
4) cocTaBIA€T OCHOBY CKeJIETHOH MYyCKY/IaTyphl
5) pacrnonaraercst B CTEHKaX BHYTPEHHHX OpraHoB
6) cokpaulaeTcs MeAJIEHHO, PUTMHYHO, HETIPOU3BOIBHO

28. K nmaneoHTONOrn4ecKuM H0Ka3aTeabCTBAM 3BOJIOLHH OTHOCAT
1) ocTarok TpeThero Beka y uejoBeka
2) oTneyaTKM pacTEHHH Ha IJjacTaX KaMEHHOI'o Il
3) oOKaMeHeBLIHE OCTAaTKH NaNOPOTHHKOB
4) pOMXKIEHHE JIIOACH C TYCTHIM BOJIOCSHBIM HOKPOBOM Ha Tejie
S) KOMYHK B CKeJIETe YeoBeKa
6) ¢unoreHeTHUECKHH pAA JIOWIAIH
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Mpn BbINONHEHWu 3apaHuit 29-31 ycTaHOBWTE COOTBETCTBUE
Mexay coaepxaHuem nepeBoro U BTOpPoro cTonbuos. Bnuwwute B
Tabnuuy uudpel BoIGpaHHbIX OTBETOB, a 3aTEM NONYYUBLUYIOCH NO-
cnefposartenbHOCTbL UMp nepeHecute B 6naHk oreetoB Ne 1 6Ges
npobenos 1 opyrux cMMBONOB.

29. YcraHOBHTE COOTBETCTBHE MEXKIYy INPH3HAKOM JKHBOTHBIX H
KJIaCCOM, JUI KOTOPOTO TOT NPH3HAK XapaKTepeH.

Ipusnak Knacc

A) OILIONOTBOpPEHHE BHYTPEHHEE 1) 3eMHOBOOHBIE

b) omnonoTreopenue y GonpluuHcTBa BUnoB  |2) IIpecMbikarommuecs
HApYXHOE

B) Henpsamoe pa3BuTHe

I') pa3sMmHOXeHHE U pa3BHUTHE NIPOHCXOOMUT HA
cyme

J) ToHKas KOXa, MOKPHITasA CIU3BI0

E) siiua ¢ 60MbIIKMM 3a11acoM ITHTATEIBHBIX
BEILIECTB

A B B r I E

30. VYcraHOBHTE COOTBETCTBHE MEXKAY INPOLECCOM IHILEBADEHHA H
OTZIE/IOM THILEBAPHUTENBLHOTO KaHa)Ia, B KOTOPOM OH MPOTEKAET.

OTtaes NHILEBAPHTEILHOIO

Iponecc nuueBapeHus
KaHajga

A) o6paboTka MUILEBOi MacChl xeaupto | 1) Kemymaok

B) nepBuyHOE paciieruieHre 6el1KOB 2) TOHKas KHIlKa

B) HHTEHCHBHOE BCaCHIBaHHE 3) ToJCTas KHIIKa
MHTATENbHBIX BENIECTB BOPCHHKAMHU

I') pacuiemnneHue KIeT4aTkd

J) 3aBepuieHHe paculeIUICHHs GelIKOB,

Yria€Boa0B, XXUPOB

A B B T Il
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31. YcTaHOBHTE COOTBETCTBHE MEXIY XapaKTEPHCTHKOH MyTallMu U ee
THIIOM. o

XapakTepHcTHKA Tunbsl MyTanui

A) BKIIOYEHHE JBYX JIMIIHHX HYKJICOTHIOBB |l) XpOMOCOMHEIE
mojekyny JHK 2) TreHHblE

b) xpaTHOe yBENHYECHHE YHCIIA XPOMOCOM B 3) reHOMHBIE
TalUIOHTHOM KJIETKE

B) HapyuieHHe 1ocie10BaTeIbHOCTH
aMHHOKHCIIOT B MOJIEKyle Genka

I') noBopot yuacTka XpoMocoMsl Ha 180°

J{) yMeHbIIeHHEe YHCTa XPOMOCOM B
COMAaTHYECKOHN KIICTKE

E) oOMeH yyacTkaMH HErOMOJIOTHYHBIX
XpOMOCOM

A B B r il E

MNpu BbiNonHeHuu 3ananui 32—-33 ycTaHOBUTE NMPaBUNbHYO MO-
cnepoBarenbLHOCTb Buonoruyecknx NpPoLeccoB, ABNEHUIA, NpakTuye-
Cknx pencTeun. 3anuwute B Tabnuuy Gykebl BbIGpaHHbLIX OTBETOB, a
3aTeM NONYHYMBLUYIOCA MOCnenoBaTensHOCTL OykB nepeHecute B
6nank otTBeToB N2 1 6e3 npoGenoB U ApPYrux CUMBONOB. |

32. VYcraHOBHTE TIOCJEAOBATEIbHOCTh CONONYHHCHHA CHCTEMaTH-
YECKHX KaTErOpHi y *HBOTHBIX, HAYHHAS ¢ HAUMEHBHICH.

A) cemeiictBo Bonusi (I1coBrie)
B) wnacc Mnekonuraromme

B) Bua OOGbIKHOBeHHAas JHCHIA
I') orpan Xumusie

J) tun Xopaossie

E) pon Jlucuua

I | l | |
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33. VcraHoBHTE, B Kako# NOC/IEIOBATEILHOCTH TPOMCXOIUT HPOLECC
penymHkauuu JJHK.
A) packpydHBaHHE CIIMpaNH MOJEKYJIbI
B) Bo3zeiicTBue PepMEHTOB Ha MOJIEKYITY
B) ornenenue oxHoilt nenu ot Apyroii Ha yactu Monekyisi JJHK
I') npucoennnenue k kaxmoi nend JHK KOMIUIEMEHTAPHBIX HYK-
J€OTHAOB
1) oGpa3osanue apyx Moaekyn JJHK u3 oxHoit

| | [ I

Yactb 2

3anuwnTe cHa4Yana Homep 3ajaHus, 3aTeM OTBeT K Hemy. Ha
3apnaHue 34 paiite Kpatkuid cBobogHbIM OTBET, a Ha 3ajaHuA
35-40 — nonHbili pa3BepHyTLIA OTBET.

34. Jlna coxpaHEHHs M YBENHYCHHs PHIOHBIX 3allacoB YCTAHOBJIEHHI
onpeleleHHbie MpaBuia peibonoBcTBa. OOBACHHUTE, MoueMy INpH
noBye pHIOBI HENB3S HCIONB30BATh MEIKOSYECHCTBIE CETH M TaKHE
IpHEMEI JIOBa, KaK TpaBJieHHE WJIH I'TylIeHHEe PBIOB B3pRIBYATHIMH
BEILICCTBaMH.

35. Haiinute omn6kd B TPHUBEJEHHOM TeKCTe. YKakHTe HoMepa
HpEJIOKEHHUH, B KOTOPBIX CI€IaHbl OLIHOKH, OOBACHHTE HX.

1. I'pu6b1 3aHUMAIOT 0COOOE MOJIOKEHUE B CHCTEME OPraHUYECKO-
ro MHpa, X HENb3si OTHECTH HHU K IIAPCTBY PaCTeHMH, HH K LIAPCTBY XKH-
BOTHBIX, XOTSl HMEIOTCS HEKOTOPhIE YE€PTHI CXOACTBA C HUMH. 2. Bee rpu-
651 — MHOTOKIETOYHBIE OPTaHU3MBI, OCHOBY T€Jla KOTOPEIX COCTaBIISET
MHILIENHHA, Wik rpaOuuna. 3. [To Tuny nutaHus rpuOsl rereporpodsl, HO
CpeIM HUX BCTPEYaloTCs aBTOTPO(EI, CANPOTPOdHI, XHIITHHKH, Hapa3HTHI.
4. Kak u pacTeHus, rpuObl HMEIOT NPOYHEIE KJIETOYHbIE CTEHKH, COCTOS-
mIHe U3 LeUT0J03bl. 5. I'pHbOsl HeMmOABHXKHBEI M PacTyT B T€UEHHE BCei
XH3HH.
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36.

37.

38.

39.

40.

Kako# OykBod Ha pucyHke o0O3Ha4yeH OTAE]T MO3ra, B KOTOPOM
pacnoaararoTcsa UEHTPBI peYH yesioBeka?

r

Hazosure He MeHee TpEX 0CcO0EHHOCTEH HA3EMHEBIX paCTeHHﬁ,
KOTOpbl€ TO3BOIHIM WM TMEpBBIMH OCBOMTh cymy. Otser
obocHyiiTe.

s 60ppOBl ¢ HAaCEKOMBIMH-BPETUTENAMH HYENOBEK INPHMEHSAET -
XMMHYECKHE BELIECTBA. YKAXHTE HE MEHEE TPEX H3MECHEHHH KU3HU
oyOpaBel B ciydae, eCId B Hell XHUMHYECKHM CIOCOOOM OyayT
YHHYTOXKCHBI BCE pACTHTENBHOAAHBIE HacekoMble. OObscHUTE,
M0YEMY 3TH H3MECHEHHA NIPOU30HIYT.

B npouecce TtpaHcisuuu ydactBoBaio 30 momekyn TPHK.
OnpezsenuTre 4HCIO  aMHHOKHCIOT, BXOIAIUIMX B  COCTaB
CHHTE3UpYeMOro OeNka, a Taxke YUCIO TPUILIETOB H HYKJIEOTH/IOB
B I'eHe, KOTOPbLit KOOUPYET 3TOT OEJoK.

Ilpu ckpenMBaHUH TOMATa C ypNYpPHBIM cTebieM (A) U KpaCHBIMH
nionamu (B) M ToMaTa ¢ 3eleHBIM cTebneM H KpacHbIMH IUIOAaMHU
NoMy4unM 722 pacTeHMs C NypHypHbIM cTeGlaeM M KpPacHBIMH
wionaM ¥ 231 pacTeHHE ¢ MYpPHYPHBIM CTeOJIEM W IKEeJITBIMH
mrogaMu. CocTaBbTe cxeMy peuieHHss 3ajaud. Omnpejenure
reHOTHIIBI  pOJMTENIEH, . IIOTOMCTBA B TEPBOM IOKOJEHHH U
COOTHOILEHHE TEHOTHIIOB H ()eHOTUIIOB Y IOTOMCTBA.
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OTBeThI K 3a1aHUAM

Yacrs 1

Nezazauusn | OrBer | Neszagaums | Oreer | Nesanauus | Orser
1 4 11 2 21 3
2 1 12 3 22 3
3 1 13 4 23 4
4 1 14 2 24 2
5 2 15 3 25 2
6 4 16 1 26 246
7 3 17 1 27 256
8 2 18 4 28 236
9 2 19 4 29 211212
10 2 20 4 30 21232
Ne 3ananus OtBer
31 232131
32 BEAT'B/]
33 BABI'/]
Yacrpb 2

34. DneMenThl OTBeTa (JOMYCKAIOTCA HHBIE (DOPMYJTHPOBKH, He
HCKAXKAIOIIKe ero CMEIC/Ia):

1) npH MCTIONB30BAHUHM MENKOSYEHCTBIX CETeH BBUIABIHBAETCH MHOTO
He nozpocmeit peiObl, KOTOpast Moryia GbI AaTh GONBILIOE TTOTOMCTBO;

2) TpaBleHHe WM TITyIEHHE B3PBIBYATHIMH BEIECTBAMH — XHIII-
HHYECKHE CIOCOOBI JIOBA, MPH KOTOPHIX MHOTO DHIGH THGHET
OecrniosesHo.
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Yka3zanus K oneHHBAHHIO banabt

OtBet BKIIOYAET 2 Ha3BaHHEIC BHIILIE 3IEMEHTa, HE COAEPKHUT 6HO- 2

JIOTHYECKHX OLIHOOK

Otser BKIIOYAaeT 1 U3 Ha3BaHHBIX BhilIe nemMeHTOB, UJIM oTBET

BKJIIOUYAET 2 U3 Ha3BaHHBIX BEIIIIE 3JIEMEHTOB, HO COJEPKUT HErpy- 1

Oble OMONIOrHYECKHe OIMOKH

OTBeT HEeNpaBHJIbHBIM 0
Maxcumanvuotii 6an 2

35.  OmmbkH OOMyLIEHBI:

1) B mpemioxeHun 2 — cpead rpuboB €CTb U OAHOKIETOYHEIE,

HaMpHMED IPOXOKH;

2) B NPENIOKEHHH 3 — IO THILY MTHTAHUS CPEAH IpUOOB OTCYTCT-

BYIOT aBTOTPO(BI (TaK Kak UX KIETKH HE HMEIOT XJI0podHILIa);

3) B mpemnoXeHHd 4 — KJIETOYHBIE CTEHKH I'PHOOB COCTOSAT M3 XH-
THHA, a HE U3 LIEJUTIOJIO3kI.
YkazaHuR K OHeHHBAHHIO BaJuibk
B oTBeTe yka3zaHBI M HCTIPABJIEHbl BCE TPH OLIHOKH 3
B orBere ykaszaHel M HcmpaBienbl 2 omuOku, WJIM ykasaHs! )
3 owmubKH, HO HCTIPaBIIEHbI TOJNBKO 2 U3 HUX
B otBere ykazaHa u wuchpaBneHa | ommbka, MJIA ykaszaHBI 1
2-3 owmubxu, HO UcnpaBieHa |1 U3 HUX
Owmbku He ykazanbl, UJIM yxazausl 1-3 ommbku, HO He UCHpaB- 0
JIeHa HU OJIHA U3 HHUX
Maxcumanvuwiii 6ann 3

36. lleHTpHl peun 4YenoBeKa Paclo/iOKEHbl B JIOOHOH Aoyie GONBIIMX
MOJYIIapHH FOJIOBHOrO MO3ra. Y TpaBIueH, Kak MPaBHIO, LEHTPHI

PE€YH pacCrnoyIOXKEHBI B JICBOM MOJYLHAPHUH.

Yka3anus K oHeHUBAHHIO baaasl

OTBer BKJIIOYAET 2 Ha3BaHHHLIE BBILIE 3JIEMEHTA, HE CONEPXKHT OHO- 2

JIOTHYECKHX OIIHOOK

OrtBer BKIOYaeT | u3 Ha3BaHHBIX BhilIEe 31eMeHTOB, UJIM oTBeT

BKJTIIOYAET 2 U3 Ha3BaHHBIX BEILLIE 3JIEMEHTOB, HO COIEPXKHT HErpy- 1

6ble OHOJIOTHYECKHE OLIHOKH

OtBeT HeNpaBHWIBHBIH 0
Maxcumanvrnoiit 6ann 2
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37. OmnemeHTsl oOTBeTa (AOMYCKAKWOTCd HWHbIE (OPMYJIHPOBKH, HE

HCKaXarolHe €ro CMbICa):

1) BO3HUKHOBEHHE MOKPOBHOHM TKaHM, — SMHUAEPMHUCA C YCTHHIA-

MH, — CNIOCOOCTBYIOIIEH 3aIHTE OT UCHAPEHHS;

2) nosBneHue cnabo pa3BUTON MPOBOAMAILEH CHCTEMBI, 0becreyu-

BaIOLIEH TPAHCMIOPT BELECTB;
3) pasBUTHE MEXaHMYECKOH TKAaHW, BBIMOIHAIOMIEH

byHKLHIO;

OMOPHYIO

4) o6pa3oBaHHE PU30HAOB, C OMOUMIBIO KOTOPBIX OHH 3aKperuisi-

JIUCH B MOYBE.

BBIILIE JJIEMEHTOB, HO COAEPKHUT HETrpyObie OHONMOrHYECKHE OLIHOKH

Yka3aHHA K OLEHHBAHHIO Banabl
OTBeT BIJIIOYAET He MeHee 3 371eMEHTOB (0OCOOEHHOCTH M HX 06oc- 3
HOBaHHE), HE COAECPKUT OMONOTHUECKHX OLIHOOK
OTBeT BKJIIOYAET 2 U3 HA3BAHHBIX BBILIE JJIEMEHTOB U HE COAEPIKUT
6uostornyeckux omubok, UJIM oTBeT BKIIOYaeT 3 M3 Ha3BaHHbLIX 2

OtBeT BKIIOYaeT | U3 HA3BAaHHBIX BBILIE HIEMEHTOB H HE CONCPIKUT
6uonornyeckux omnbok, MJIN orBer BKMoOYaeT 2 W3 Ha3BaHHBIX
BBIIIIE 3JIEMEHTOB, HO COAEP)KUT HerpyOble OHOTOrH4YeCKHE OIHOKH

OTtBeT HEnpaBUABHBIH

Maxcumanbrsiii 6ann

38. OneMeHTHl oOTBeTa (OOMYCKAKOTCA UWHBIE (OPMYNHPOBKH, He

HCKaXarIHHe €ro CMBICJ]a)Z

1) 4YHCIEHHOCTh HaCEKOMOOMBLIAEMBIX paCTCHHﬁ PE€3KO COKpaTHUT-

Cs, TaK KaK PacTUTCJIBHOAAHBIE HACCKOMBIC SBJSAIOTCA OIBUIH-

TEJAMH PaCTEHHUH;

2) pe3Ko COKpPAaTHTCS YHCIIEHHOCTh WJIH HMCYE3HYT HAaCEKOMOSMIHBIE

opraHu3Mel (koHcyMeHThl Il mopsizka) u3-3a HapyuleHus Lenei

MHUTaHUS;

3) 4YacTb XUMHYECKHX BCIHCCTB, KOTOPBIMH YHHUYTOXKAJIHM HACCKO-

MBbIX, ONAACT B NMOYBY, YTO NPUBCACT K HApPYIICHHIO XKXKH3HC-

JeATeNIBHOCTH pacTeHui, rubenu nouBeHHOH (Gopsl U (ayHbl,

BCE HapYIIEHUA MOTYT IPHBECTH K T'HOeTH AyOpaBbl.
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Vkazanun Kk oueHHBaAHHIO

Baswist

OTBeT BKJIIOYAET BCE HAa3BaHHbIC BBIILE 3JIEMEHTHI (H3MCHCHH$[ H

BBILIC 3JICMCHTOB, HO COACPXKHT Hel”pyGBIC OHOJIOTHYECKHUE OLLIUOKH

3
HX 000CHOBaHUA), HE COAEPKUT OMOIOTHUECKHX OILHOOK
OrtBeT BKIIOYAET 2 U3 HA3BaHHBIX BBILIE 3JIEMEHTOB M HE CONEPXKUT
ouonornueckux ommbok, MJIM oreer Bxmouaer 3 W3 Ha3BaHHBIX 2

OrBeT BKIIOYAET | W3 HA3BAHHBIX BBIILE 3JIEMEHTOB U HE COAEPHKHT
6uoaornyeckux ownbok, UJIN oTeer BKIOYaeT 2 U3 Ha3BaHHBIX
BBILLIE YIEMEHTOB, HO COAEPKUT HerpyOble OHOTOTHYECKHE OLIMOKH

OTtBeT HENpaBHIIbHBIH

Maxcumanvhviti 6ain

39.

OjeMeHTH OTBETa (HOMYCKAlOTCS HWHBlIE (OPMYIHPOBKH, HeE
HCKaXaloIlMe ero CMbIciia):

1) ogna TPHK TpaHcnoprupyer oQHy aMHHOKMCIOTY, ClI€IOBa-
tenbpHO, 30 TPHK cooTtBercrBytoT 30 aMHHOKHCTIOTaM, U O€IOK
cocTouT U3 30 aMMHOKHCJIOT;

2) omHy aMHHOKHCIOTY KOJHPYET TPHUILIET HYKJIEOTHIOB, 3HAYHT,
30 aMMHOKHCIIOT KOAUpy!oT 30 TPHUIIETOB;

3) KOJIHMYEeCTBO HYKJIEOTHIOB B TIEHe, KomupyrooumeMm Oenok us3
30 amuuokucior, 30 x 3 = 90.

YKa3aHHA K OLEHUBAHHIO Bajabl
OTBeT BKJIIOYAET BCE Ha3BaHHbIC BBILIC 3JICMCHTBI, HC COIACPXHT 3
OHOJIOrHYECKHX OIIHO0K
OtBeT BKIIOYAET 2 U3 Ha3BaHHBLIX BBILIE 3JICMCHTOB H HE CONEPIKHT
6uonornueckux oimbok, MJIM oreeTr BKIOYaeT 3 U3 Ha3BaHHBIX 2

BbILLE IEMEHTOB, HO COAEPKHUT HerpyOble GHONOrHYECKHE OLIHOKH

Ortser BUTOYaeT 1 U3 Ha3BaHHLIX BbILIE 3JIEMEHTOB H HE COACPXKUT
6uonornyeckux oumbok, MJIM orser BriIOYaeT 2 W3 Ha3BaHHBIX
BBILLIE ITEMEHTOB, HO COJEPXKUT HerpyObiec OHONOTHYECKHE OLUIMOKH

OTBeT HenpaBHIILHbIH

Maxcumanvuviti 6ann

40.

CxemMa PELICHHUA 3a1a4H BKJIIIOYACT:

)

2)
3)

TEHOTHUNBl POAMTENEH: MypIypHbid cTebenb, KpacHBIE ILIO-
Ie1 — AABDb (rametsi: AB u Ab); 3eneHsiit ctebenb, KpacHbIe
mwioasl — aaBb (rameTsl Ab u ab);

reHoTHIel moTomMcTBa B F: AaBB, AaBb, Aabb;

COOTHOIIEHHE TeHOTHIIOB ¥ (eHOTHNOB B F|: mypnypHsiii cTe-
6enb, xpacHele wioasl — 1 AaBB : 2 AaBb; nypnypHslii cre-
0eJib, XenTeie mi1oasl — 1 Aabb.
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Yka3zaHHsl K OlleHHBAHHIO baaasl

OTBET BKJIKOYAET BCE HA3BAHHBIC BHLIIIE 3JEMEHTHI, HE COACPXKHUT 3

OGHONOTHYECKHX OIIHOOK

OT1BeT BKIIOYACT 2 U3 HA3BaHHBIX BbIIIE IIEMEHTOB H HE COACPXKUT

6nonornyeckux ommbok, MJIM oTBeT BKIlOHaeT 3 M3 Ha3BaHHBIX 2

BBIILIE YIEMEHTOB, HO COAEPXKHUT HerpyOble OHONMOrHYecKHe OLIHOKH

OtBeT BKIIOYAeT | U3 Ha3BaHHbIX BBILLEC 3IEMEHTOB H HE CONECPXKHUT

6uonornyeckux owmnbok, UJIM oreer BrIoYaeT 2 M3 HA3BaHHBIX 1

BBILLIE JIEMEHTOB, HO COAEPXKUT HerpyOble OHONMOTHYeCKHE OMIHOKH

OTBeT HenpaBUIIBHBIH 0
Maxcumanernuiti 6ann 3
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TEOPETUYECKHUI MATEPUAJI
JJIA TTIOJATOTOBKH K EI'D

Paszgen I. PACTEHUS. BAKTEPUM. T'PUBBI.
JUILAUHUKHU

BereraruBHbIe OPraHbl PACTEHUH

Oco0eHHOCTH PACTeHUH KAK KHBbIX OPraHH3MOB.
OcHOBHbIE TKAHU U OPTaHbl BLICIIMX PAaCTeHUH.
PacTeHus u okpyikaouias cpeaa

CTpoeHHe, a Tak¥kKe KU3HEIEATEbHOCTb, PACIPOCTPAHEHHE PACTEHUH,
HX B3aMMOOTHOILIEHHS IPYT C APYTOM H OKpYKaroILleH cpesoi u3ydaet 6o-
TaHHKA (2p. bomand — pacmenue, mpasa). boraHnka 0ObeINHAET LEIBIH
KOMIUIEKC HAYK O PACTEHHAX: CHCTEMATHKY, MOP(OJIOTHIO, AHATOMHIO, IM-
Opuonoruio, GU3MOIOrN, OHOXKUMHULIO, IKOJIOTHIO U T.4. Hauano 6otaHuku
KaK HayKH ObLTO 3a10%eHo ellle B JIpeBHeit [ pelyu: oTuoM OOTaHUKH CUYH-
TaloT ApeBHerpeyeckoro yueHoro Teodpacra.

K oco0eHHOCTSIM pacTeHHH KaK )KHBBIX OPraHU3MOB CJIEYET OTHECTH
UX CIoco0 MUTaHHA (B OCHOBHOM aBTOTPOGMHBIN), MPUKPEMICHHBINH 00pa3
YU3HH, HEOTPAHHYEHHBIN POCT, CHIbHOE PACUJIEHEHHE Tejla C LEJIbI0 yBe-
JMYEHHS TOBEPXHOCTH, PacpOCTpaHEHHE C MOMOILBIO CTOp, MIOJAOB H
CeMSH, 3anacaHue YTJICBOJIOB B BUJE Kpaxmana U psx Apyrux. B pactu-
TETbHBIX KIETKAX MMEIOTCS MUIACTHABI (XJIOPOMIACTHI, XPOMOIIACTH U
JIEHKOMNacThl), OonblIas LEHTpaTbHasA BaKyOJlb, 3alI0JTHEHHAA KIE€TOUHBIM
COKOM, TUIOTHBIE KJIETOYHBIE ODOJIOUKH, KOTOpbIE COCTOSAT, KaK IpaBHIIO,
U3 1IeJUTI0N03bl. B KneTkax wesmoro psia BBICUIHX PAaCTEHHH M HEKOTOPbIX
BOJIOPOCJICH HET LIEHTPHOJIEH.

KHeTKH, HMCIOLINE CXOOAHOC CTPOCHHUE H BBIMOJIHAOUINEC OOAWHAaKOBBIC
dyukuuy, obbenuHsiores B Tkand. TkaHblo HasbiBaeTcs Ipyrna KIETOK,
HUMEIOUIMX 0Dlee MPOUCXMKIEHHE, CXONHBIX 110 GOpPMe U CTPOEHHIO H BhI-
NoJHsAeMbIM QYHKIMAM. Teno BeiclUMX pacTeHHH 0Opa30BaHO pacTHUTENb-
HBIMH TKaHSIMH, U3 KOTOPbIX (OPMHPYIOTCSt pasHbie OpraHbl pacTeHH.

OOpa3zoBaTenbHble TKaHH (MepucTeMbl). KiieTku 00pa3oBaTenbHbIX -
TKaHEH — MEJIKHE, TOHKOCTeHHbIe, HenH(depeHIIMpoBaHHbIe, CTIOCOOHBIE
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K JUIMTENbHOMY aencHuio. OOpa3oBaTenbHble TKaHH pacronararTcs B
Pa3HBIX YaCTAX PACTECHHIA

1. Bepxymeynsle — pacHo/iOXeHHBIE Ha BEPXYIIKe CTEONS U KOHYH-
K€ KOPH$, 00€CIIeYHBAIOT POCT JAHHBIX OPTAHOB B [UTHHY.

2. BboxoBble — kaMOUii, MEPUIIMKI — 00ECTIEYMBAKOT POCT cTebel u
KOPHEH B TOJIILKHY.

3. BcraBouHbIe — pacnoaratoTcs B OCHOBAHHH MEXIOY3JHIA cTebs
U MOJIOZIBIX JIUCTHER.

4. PaneBble — 00pa3yloT mpu MOBPEXICHUH OPTraHOB pAcTCHHS 3a-
LIMTHBIE TKaHU (MpOOKY).

Ocnognbie mxanu (NapeHXuMHBIe). KiieTKH OCHOBHOM TKaHH, Kak Tipa-
BHJIO, KPYTIHBIE, HENpPaBHWIBLHOH (POPMBI, MEXIYy HHUMH pacHONararoTcs
6onbuiHe MEXKIETHHKH. OCHOBHBIE TKAaHHM JIENATCA TO BHIMONHIEMBIM
byHKUHAM:

1. ACCHMHIIIMOHHBIE — HaXOIATCA B JIMCTBAX U MOJOABIX CTEOIIX,
UX KJIETKH COAEPXAT XJIOPOIUIACThI, OCHOBHAA (YHKIUS ITHX TKaHeH —
¢doTocuHTeE3.

2. 3anmacaiolie — HAXOmATCA B CTEONIAX, KOPHAX, KOPHEILTOAX,
KITyOHAX, JYKOBUIAX, IUIOAAX U T.O., B XHBBIX KJIETKaX 3THX TKaHeH OT-
KJIa/(bIBAIOTCS 3aMacHbIC [THTATENbHBIE BELeCTBA (Kpaxmall, OC/IKH, )KUPBI).

3. Bo3gyxoHOCHBIE — MEXOy KJIETKaMH TKaHH HMEIOTCS OYEHb
6onblIMe MEXKIETHUKH, OCHOBHAS (PYHKLHS — BEHTHIALIUA; MEXKIICTHH-
KM CBS3aHbl C BHEIIHEH cpeloii yepe3 OTBEpCTUS B MOKPOBHBIX TKaHAX —
YCTBHIIA U YCUECBHYKH.

4. BcacpiBatomye (3nubnema) — oOpa3yrorcs B 30HE BCaChIBAHHUA MOJIO-
JIbIX KOPHEH, KJIETKH 3MUOIeMbl HECYT KOPHEBbIE BOJIOCKH, MOCPEACTBOM KO-
TOPBIX [IPOMCXOIUT MOIIOIIEHHE BOJbI U MHHEPAIBHBIX BEILECTB U3 MOYBHI.

IlokposHbie mxanu BBIONHAIOT 3aIUUTHYI0 (YHKIMIO, MPEXOXpAaHIA
pacTeHHs OT NOTEPH BJIATH, IEPErpeBa, MOCAAHUA )XUBOTHBIMH, 3apaXKeHHS
00J1€3HETBOPHBIMU OpPTaHU3MaMH U 'pHbaMu.

1. OnugepMuc (xoxuna). JXXuBble KICTKH SMUAEPMHCA MOKPHIBAIOT
JTHUCThS ¥ MOJIOJbIE MoOeru pacTeHus. KileTkd MIoTHO MpHIIeraoT ApYT K
IpYTY, JIHIIEHbl XJOPOIIaCTOB, CHapyXH MOKPBITHI KyTHKyJ0H. Kpome
KYTHKYJIBI, Y HEKOTOPBIX pacTeHHii obpa3yeTrcs BOCKOBOH HaneT. KieTku
KOJKHLIBI MOTYT HECTH BBIPOCTBI — BOJIOCKH Pa3NH4YHOH BEIHYHHEI U (op-
MbI. BOockH cnocoOHBI HaKanIMBaTh U BHIAEIATh 3QHUpPHBIE Macya, CIIH3H,
U TOTAa OHH Ha3bIBAIOTCS JKEAE3UCTHIMHU. /|1 ra3oo0MeHa B KOXHIIE HME-
IOTCS YCTBHIIA.
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2. Tlpobka. Knerku npoOKH MEpTBBIE, CMEHSIOT KIETKH KOMXHIIBL.
Ipo6ka BO3HMKAET 3a CYET JAEATENBHOCTH CELHaNbHOH 00pa30BaTe/IbHOM
TKaHM — npoOkoBoro kam6us. Jlns obecmedeHus razooOMeHa B mpolke
($HOpMHUPYIOTCS YeUEBHUKH.

3. Kopka obpasyeTcs y npeBecHBIX NOPOJ B TEUCHHE HECKONBKHX JIET.
Kopka cOCTOMT M3 MepTBBHIX TKaHEH, pacTpeCKHBaeTCsA M IIPEJOXpaHsAeT
ZIepeBbs OT TEMIIEPATYPHBIX KOJI€OaHUH, T0XAPOB, TOBPEXICHHUH.

Buidenumenvmvie mkany CIyxaT IS HAaKOIUICHUS M BBIACICHHUS Be-
HIECTB U3 OpraHH3Ma pacTeHUH. B OTAeabHBIX KJIETKaX pPacTCHHMH OTKJa-
JIBIBAIOTCS KPUCTAJUIBI OKCajlaTa KaJlbLs, AyOHUIbHBIEC BEIIECTBA, 3(HPHbIC
Macia ¥ Ap. B MexxieTHHKax o0pa3yloTcsi CMONSHbIE XOAbl, B KOTOPBIX
COOHPAIOTCS BBIIEJIEHHS, HATIPUMEP Y XBOHHBIX H HUTPYCOBBIX. Y HEKOTO-
PBIX PaCTCHHI UMEIOTCH MIICYHHKH — KJIETKH, B KOTOPBIX HAaKarjIMBaeTCs
MJICYHBI COK, COIEpX AL’ CMOJY, KayuyK, aJikajouasl U ap. K Beiaenu-
TENBHBIM TKaHAM OTHOCATCA HEKTapHHKH M IHIIEBAPUTENbHBIC JKEJIE3b
HACEKOMOSIHBIX pacTeHMi (pPOCAHKa). _

Mexanuqeckue mxanu obecrieynBarOT ONOPHYIO GYHKIHMIO. Briaensor
TPH THUNA MEXaHHUYECKUX TKaHEH: KOJUICHXHMY, BOJOKHA M KaMEHHCTBIC
KJIETKH.

1. Komnenxuma oOpa3oBaHa M3 KHMBBIX KJIETOK pa3HOOOpa3Hoii ¢op-
Mbl. OHa BCTpEYaeTcss B MOJIOJBIX CTEOIAX paCTEHHH H JTHCTHIX.

2. BonokHa mpenacTaBlieHbl MEPTBBIMH BBITSHYTHIMH KJIETKAMH C paB-
HOMEPHO YTOJILEHHBIMU 000n0ukaMH. BookHa BXOAAT B COCTaB ApEBECH-
Hb! H 1y6a. [IpuMepoM TyOSHBIX HEOIPEBECHEBIIHMX BOJIOKOH CIIY)KHT JIEH.

3. KaMeHHUCTble KIETKH HMEIT HENPaBWIBHYI0 (GOPMY H CHIIBHO
YTOJILEHHBIC OAPEBECHEBILUE 000I0YKH. DTH KIETKH 00pa3yloT CKOPIyIy
OpEXOB, KOCTOYKH KOCTAHOK U T.1. KaMeHHCThIE KIIETKH HaXxosuTCsl B MA-
KOTH IUIOZIOB IPYILH U alBEI.

IIposooswue mrarnu OCYLIECTBIAIOT (YHKUHH MPOBEACHHUA BOIBI H
[IUTATENIbHBIX BELLECTB B TeJI€ PaCTCHUH. BBIOENSAIOT ABa THUIIA MPOBOXS-
IIMX TKaHEH: ApeBecHHy (kcuiemy) U 1y0 (hroamy).

1. JlpeBecHHa COCTOHMT M3 COCYAOB — COOCTBEHHO MPOBOJIALIUX 3JIE-
MEHTOB, IPEBECHHHBIX BOJOKOH (MEXaHMYECKOH TKaHH) M IPEeBECHHHOH
NapeHXHMBI, BBINOJHAOMLIECH 3anacaromyo pynkimo. Cocyasl o6pa3opa-
HBI MEPTBBIMH BBITSHYTBIMH KJIETKAMHU C YTOJIIEHHBIMH 000JI04YKaMH, Me-
X1y KOTOPBIMH B TIONIEPEYHBIX NEPEropoKax UMeroTca orBepctusa. Cocyn
npeAcTaBiIgeT coO0i UTHHHBINR Y3KHH KamHWULAP, MO0 KOTOPOMY OCYILECTB-
JsieTcsl IBUXKEHUE BOABI U MMHEPaJIbHBIX BewlecTB. Ilo cocynaMm npeBecH-
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“HBI MIPOMCXOMUT BOCXOMALIMH TOK XUJAKOCTH — PACTBOPHI MUHEPAILHBIX
€OJIcH NIOJHUMAIOTCS OT 30HBI BCAChIBAHKSL KOPHS B CTCOCTb M NHCTDS.

2. Jly6 — obpa3oBaH CHTOBHIHBIMH TPYOKAMH, KINETKaMHU-CITYTHHIA-
MM, JyOSHBIMM BOJIOKHAMH (MEXaHMYECKas TKaHb) U JNYOAHOU MapeHXH-
MOH. CUTOBHIHEBIE TPYOKH HPEICTABIAIOT COOOH HEITOUKH KHBBIX KJIETOK.
B KOTOPBIX OTCYTCTBYIOT sifipa. [lornepeunric CTEHKH ABYX COCEMHMX Klie-
TOK TMPOHH3aHEI OTBEPCTUSIMH M HAaNlOMHMHAIOT cUTO. Yepes 3T OTBEpCTHS
LUTOIJIa3Ma COCENHUX KJIETOK COODLIAETCA JAPYr € APYrOM C TOMOLUILH
UHMTOILIA3MATHYECKUX TSKEH. PsioM ¢ cUTOBUAHBIMM TpyOKaMM pacriosa-
raloTCs KNETKH-CIYTHHLBL. B HUX TIPOMCXOMNT aKTUBHBIN OOMEH BelleCTB.
Knerku-ciyTHUIB!  BBINMONHAIOT Tpoduueckyo GyHkuuw. CHTOBHAHBIE
TPYOKH — OCHOBHOH NpPOBOAALIMI 3neMeHT nyba. 1o HUM npoucxomnt
TPAHCIOPT PACTBOPCHHBIX OPraHWYeCKHX BELIECTB, FIOCTYNAIOIWHUX OT Jiu-
CThEB B CTEOEb U KOPEHD, TO €CTh HUCXOMAIINN TOK.

IlpoBoasiie TKaHH BMECTE C MEXaHHUYCCKOH TKaHbK QOPMHUPYIOT
0CO0BIE CTPYKTYPbl — COCYAUCTO-BOJOKHUCTBIE, WM TPOBOJSILME, Ny4-
KH. DTH My4KH [IPOXO/IAT Uepes BCE OpraHbl PACTCHUS M 00PasyloT eouiyio
npoeooawyio cucmemy. Tlydku Ha3bIBAIOTCA 3aKPBITHIMH, €CITH MENKIY JTTY-
O0OM M JIpeBeCHMHO HEeT KamMOus, W OHM HE CrOCOOHBI KO BTOPHUYHOMY
YTOJIEHHUIO 38 CYET €ro AEATeNBHOCTH. [1ytuky Ha3bIBAlOTCA OTKPBITHIMHU,
€CJIM B-HHX MEXay JiyOOM U ApeBEeCUHOH umeeTcs KamOuH. /leneHue kne-
TOK KaMOusi obecriequBaeT BTOPHYHOE YTOJIIIEHHE MYYKOB, 4TO B KOHEY-
HOM HTOIE NPUBOIHT K YTOJILIEHHIO BCEro CTEOsIs1.

PazmysyHble TKaHW 00pa3yloT OPraHbl PacTeHHS.

OpraH — 3T0 4acTh PaCTeHHd, COCTOAIIAsA U3 TKAHEH U BINOJHAIOLIAS
cneuManbHyio GyHkumio. Opransl pacTeHHs pa3iinyaloTcs Kak 1o BHELl-
HEMY, TaK H 110 BHYTPEHHEMY CTPOEHHIO, AEJITCS HA BETeTaTHBHbIE U Tre-
HEPAaTUBHBIE.

Bezemamuenvie opeansi — xopeHp M nober (ctebesb ¢ JUCTBAMH U
noykamu). C NOMOIIBIO ITHX OPraHoOB MPOTCKAIOT TNPOILECCH MHTAHHS
(oToCcHHTE3 U MUHEpAIILHOE NMUTAHKE), AbIXaHHE (I'a3000MEeH), TpaHCNOPT
AUTATEIbHBIX BELIECTB M0 TENY PACTEHHA ¥ BEr€TaTHBHOE Pa3MHOXENHE.

I'enepamugnsie opeanbl 'y TIOKPBITOCEMEHHBIX PACTCHMH —— IIRETOK.
miof, cems. FIX GyHKUusA — OCyLIECTBIEHHE NPOIIECCOB 0ECHONOro (cno-
poobpa3oBaHHue) U N0JI0BOTO (00pa3oBaHUE raMeT) pa3MHOMXKEHHst U pacce-
JICHHE.

B3aumocBsA3b MeXIly OpraHaMH pacTeHHUs OCYILECTRIISAETCS HA OCHOBE
ABYX NPOLECCOB: NUTaHHUS U AbixaHusA. [IMTanme pacreHuH jienuTes Ha
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MHHepaNbHOe (BCachbiBaHHE KOPHEM BOJAbl M MHHEPAJIbHBIX BEIIECTB) H
dotocunTe3. [loraonieHHbIe KOpHEM BOJA U MHHEPAJIbHBIE COJIH MO COCY-
JaM JIpeBECHHBI TPAHCIIOPTHPYIOTCS B HaA3eMHble opraHbl pactenus. Op-
TaHHYECKHE BEIeCTBa, OOpa30oBaBIUIHECS B JIMCTBAX, MO CHTOBHIHBIM
TpyOkaM ayba nepememiarorcs B cTebenb W KOpeHb. Takum o0pa3zoM, B
pacTEHHH HENPEPBIBHO MPOMCXOAAT [Ba PA3HOHAINPABJEHHBIX TOKa Be-
IIECTB: HUCXOSIILHUHA UM Bocxoaaiiuil. OHH CBA3BIBAIOT BCE OPraHbl pacre-
HHS B €IUHYIO CHCTEMY.

Bce opranbl pacTenusi HenpepbiBHO AbluAT. [N ABIXaHHS HE00XO-
JUMBI KHCJIOpOA M caxapa. Caxapa CHHTE3HUPYIOTCS B JIMCTBSAX H [0 IIPOBO-
Jsiel cucTeMe pacnpeAensioTcs Mo BceMy Teny pacteHus. Kucnopon no-
rJI0MAeTC 4Yepe3 YCThbHLA, YCUEBHYKH HWIIM TMOBEPXHOCTBIO KOPHEBBIX
BOJIOCKOB. B TeNio pacTeHHst KUCJIOPOA TaKXe MOCTYNaeT B pe3ysibTate ¢o-
TOCcHHTe3a. PacnpeneneHte KUCIOpOAa M OpPraHH4eCKHUX BEUIECTB IPOHC-
XOIHUT TIOCTOSIHHO IO TeJy PAacTeHHs, TEM caMbIM 00ecIeuHBas CBA3b Me-
Ay OpraHaMH.

PacTeHus pasMHoOXkal0Tcest TpeMs Croco0aMu: BETETaTUBHBIM (3a cyeT
BETeTaTUBHBIX OPraHoB), OecnonbiM (cnopoobpa3oBaHHe) U MOJIOBBIM (00-
pa3oBaHHE raMeT M HX ClMsiHHE). B ’)KH3HEHHOM LIMKJE BBICIIMX PACTEHHH
0053aTeNIbHO MPOMCXOIUT CMEHA MOJIOBOTO (raMeToduT) 1 Hecnosnoro (cno-
poduT) MoKoaeHHH. B pe3ynbTaTte BereTaTHBHOTO pa3MHOXEHHS BO3HHUKAIOT
0co0H C HEM3MEHEHHbIM ()EHOTHIIOM, a B Pe3ynbTaTe MOJOBOTO pPa3MHOXKe-
HHSL MEHSACTCS TEHOTHI 0COGEH, YTO IPUBOAMT K MOBBILIEHHIO T€TEPO3UTOT-
HOCTH MOMYJSIMA U B KOHEYHOM CYETE MOBBILAET NPUCNOCOOIEHHOCTD Op-
raHU3MOB K MEHSIOLLUMCS YCIIOBHSAM OKPYXAIOLIEH Cpefbl.

B 95KOJIOrHYEeCKHX CHCTEMax PacTEHHs HIPaloT pojib NMPOAYUEHTOB.
bnaronaps pacTeHHsIM NIPOUCXOAUT 0Opa30BaHHE U HAKOIMIEHHE OPTaHUKH,
BbLJIEJICHHE B aTMOC(Epy KHCIOPOAa, BKIIOYEHHE B KPYTOBOPOT BELLCCTB
yrnekucnoro rasa. Ilpu npsMoM ydacTuu pacteHMH oOpasyroTcs mousa,
TOp¢; HCKONaeMble pacTeHHsi oOpa3oBaJiM 3aliekH Oyporo U KaMEeHHOro
yris.

Oxpyxkaromas cpelia IOCTOSHHO BJIMAET Ha PACTHUTENbHBIE OPTaHU3MBL.
Caer, TeMneparypa, XMMHYECKHH COCTaB MOYBEHHOTO PacTBOpa M psl
Jpyrux abHOTHYECKUX (aKTOPOB BbI3BIBAIOT Y PAacCTeHHI BHIPAbOTKY OT-
BETHbIX ajanTauuil. Tak, ecTb CBETOMIOOMBBIE U TEHEBLIHOCIUBBIE pacTe-
HusA. CyLIeCTBYIOT pacTeHHs rajJoHThl, KOTOPblE MPOH3PACTalOT Ha 3aco-
JeHHbIX mouBax. Ha pacTeHus OKaswplBAlOT BIAMSHHUE JAPYTHE BHIBI
pacTeHHUH, a TaKXKe XKHUBOTHbIE (OHOTUUYECKHE (PaKTOpPBI).
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B cBoro ouepean, pacTeHHs BIHAIOT HA OKPYXaloillylo cpeay. Pacre-
HHsl M3MEHSIOT XMMHUYECKHH COCTaB IMOYBBI, BIAXHOCTh BO31yXa, OHH Ha-
CBIILAIOT aTMOChePy KUCTOPOIOM. PacTeHHs YKPEIIsIOT NOYBY, 3aCENA0T
paHee Ge3KH3HEHHbIe MIPOCTPAHCTBA, TO €CTh. Y4aCTBYIOT B MO4YBOOOpa3o-
BaHHUH.

Bce pacteHus o6beauHsoT B HapcTBo PacteHus, KoTopoe BKIHOYAET
TpH noauapcrea: barpanku, Hactosuue Bogopocny u Bricuiie pacTenus.

Oco0oe 3HaYeHHe A YETOBEKA UMEIOT BICIIHE CEMEHHbBIE PaCTEHHUA,
HPEXJie BCETO MOKPHITOCEMEHHbIE (IIBETKOBBIC). JTH PACTEHHA NAIOT Ye-
JIOBEKY THIY, TOIUIMBO, ONCXKAY, CTPOMTENbHBIH MaTepual, Chipbe Uif
XMMH4ECKOH NMPOMBILIEHHOCTH, JIEKapCTBa U T.A.

KopeHb: pa3BHuTHE KOPHSA U3 3apOJbINIEBOr0 KOPeIKa,
BHAbI KOPHEH, THIIbI KOPHEBBIX CHCTEM.
BHeuHee 1 BHyTpeHHee CTPOeHHe KOPHS B CBSI3H
¢ ero GyHKuHusiMHU. Y100peHns. BunousMeHeHHs1 KOPHS

Kopenb — 3T0 moa3eMHBIH BereTaTHBHBIA opraH pacteHus. KopeHb
MMEET OCEBOE CTPOEHHE, 001afaeT HEOrPaHUYEHHBIM BEPXYLUEYHBIM POC-
ToM. Ha KOpHE OTCYTCTBYIOT JMCTBsl, OH HE PACWICHEH Ha Y3JIbl U MEKIO-
y37Ms, HE HECET B OIPEJEICHHOM NOPSIKE PAClONIOKEHHBIX MOYeK U 06-
J1aaeT MOJI0XHUTENbHBIM T€OTPONHU3MOM.

OyHKUHH KOPHSA CICAYOILUE: 3aKpEIVICHNE H yAePKaHHE PACTEHHS B
N0YBE; BCAaCBIBAHHE BOJAbI 1 MHHEPAIbHBIX BEIECTB; TPAHCMOPT 3THUX Be-
1LIECTB B HA3EMHBIE OPTraHbl PACTEHHs; CHHTE3 ONPEAENIEHHBIX BEILECTB —
TOpPMOHOB, (PEPMEHTOB T.J.; 3allaCaHHE MUTATENbHBIX BEILECTB (KOPHEILIO-
Ibl); BETETATHBHOE Pa3MHOXKCHHE.

3apobIieBBI KOPEIIOK, KOTOPBIM BBIXOAUT M3 CEMEHH MPH Ipopac-
TaHUH, MPEBPALIAETCA B ITIaBHBIH KOopeHb. Ha rpaHHue Mexay IiaBHbIM
KOpHEM U cTebeM HaxoAMTCs KOpHeBas uieiika. [ 1aBHBIA KOPEHb MOXKET
BETBHUTBCA, NIPH 3TOM 06pa3yloTcs GOKOBBIE KOPDHH BTOPOTO, TPETHETO H
T.I. opaakoB. Ha noGere Moryr pa3BuBarhbcs npuaaToyHele kopHu. Co-
BOKYIIHOCTh BCEX KOpHEH 00pa3syeT KODHEBYIO CHCTEMy pacTeHusa. B ee
(OPMHPOBAaHHH YYaCTBYIOT IVIaBHbIH, DOKOBBIE H MPUIATOYHBIE KODHH.

Pa3nnyaloT nBa THHA KOPHEBBIX CHCTEM: CTEPXKHEBYIO H MOYKOBATYIO.
JUis CTEpXKHEBOH KOPHEBOM CHCTEMBl XapaKTEPHO NPEHUMYIECTBEHHOE
pa3BHUTHE [NIaBHOTO KOPHA, KOTOPHIA AMMHHEE M TOJNILE APYTHX KOPHEH.
OmHa, KaK NpaBUII0, BCTPEYaeTCs y ABYAONbHBIX pacTeHMH. B MoukoBaTo#
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KOPHEBOI CHCTEME TJIaBHBIM KOpEHb He OTJIMYAETCs — OH WIH c1abo pas-
BHUT, WK paHO oTMHpaeT. KopHeBas cucteMa oOpa3oBaHa MacCOH mpua-
TOYHBIX KOpHEH. MOYKOBATyI0 KOPHEBYIO CUCTEMY MMEIOT OJHONOJBHBIC
pacTeHusi 1 HEKOTOpBIE ABYJOJbHEIE.

KopeHp HapacTaeT B JJIMHY 3a CYET BEpXymieuHo# Toukd pocra. OHa
COCTOUT U3 00Pa30BATENbHOM TKAHHU, KJIETKH KOTOPOH CIIOCOGHBI K MOCTO-
SHHOMY JeNieHHIo. Touka pocra oJeTa KOpHEBEIM 4eXJHMKoM. KopHeBoH
YeXJIUK 00pa30BaH XHMBHIMH KJIETKAMH, KOTOPbIE CIYLIMBAKOTCS U 3aMe-
LIAIOTCS HOBBIMH 32 CHET KJIETOK mouku pocma. KOpHEBOH YEXJIMK 3allld-
HIAET TOYKY POCTa OT MEXaHMYECKHX MOBPEXIACHHH. OTa 30Ha KOPHA Ha-
3BIBACTCS 30HOU OeaeHUs.. '

3a 30HOH [JeNeHUsi pacronaraeTcid 30Ha PAacmAdNCeHus, WIH POCTa.
31ech KIETKH PacTyT H NPHOOpETaoT AePHHUTUBHBIE POPMY U Pa3MEpBI.

3a 30HOM PacTsHKEHHA HAXOAUTCS 30HA ecaceléanus. B Heil Habmona-
ercst auddepeHIHanus KIETOK Ha TKaHH. 30Ha BCachIBAHUSI CHApYXH He-
ceT 3nubeMy, Kaxaas KieTKa KOTopod oOpa3yeT KOpHEBOH BOIOCOK. 3a
3MMOJEMOM paCIofiaraeTcs MEPBHYHAs KOpa, MEPULMKI M LEHTPalbHBIH
OCEBOM LWJIMHID.

TIpu oMoy KOpHEBBIX BOJOCKOB MPOUCXOIUT BCAChIBAHHME M3 IOY-
BEHHBIX PacTBOPOB BOAbI M MHHEpaTIbHBIX BeuiecTB. OOoNoUKa KIETOK
KOPHEBBIX BOJIOCKOB TOHKasi — 3TO oOseryaer BcachiBaHue. [loutH Bcio
KJIETKY KOPHEBOTO BOJIOCKA 3aHHMAET KPYIHas BaKyoJb, a AP0 pacrhosa-
TaeTcs y BEPXYHIKH Bojocka. C poCTOM KOpPHS KOPHEBHIE BONOCKH IOTH-
0aloT, M 30Ha BCAChIBaHHSA 0Opa3yeTcs 3aHOBO.

YerBepTas 30Ha KOpHS — 30Ha nposeoeHus. Ee dyHKUMA — TpaHC-
MOPT BOJABI M MHHEPAIBHBIX BEILECTB B. HAA3EMHbIC OpraHel PaCTEHHUA U
TPAHCIIOPT OPraHUYeCKHUX BEHIECTB U3 CTeO B KOPEHb.

[MepBuuHas kopa kopHs 0Opa3oBaHa MMBBIMH KJIETKAMH OCHOBHOH TKa-
HH (IIApEHXUMBI) U COCTOMT U3 TpeX cloeB. PYHKIHMH NIEPBUYHON KOPBI —
TPAHCIOPTHAs (FOPU30HTAIBHBIN MEPEHOC BELIECTR), 3aNacaromias.

HapyxHbIil clIOH KIETOK [EHTPATBHOTO OCEBOTO IMIHHIApa obpasyeT-
cs MepUIMKIOM. Ero KJIETKM MOTYT IenuThCci. B mepunukie 3axiaabiBa-
10TCS OOKOBBIE KOPHH M IPUIATOYHBIE TOYKH, C IOMOLIbIO KOTOPBIX OCY-
IIECTBIAETCA BEreTaTMBHOE pa3MHOXKeHHE. /U1 BTOPHYHOTO YTOJILICHUS
KOPHA CITYXHT kaMOUli — BTOpUYHAg MepHUCTeMa, KOTOpas 3aKjaJblBacTCs
B 30HE nposéacHUs. KaMOuii o6ecrieynBaeT poCT KOPHS B TOJIIIHHY.

IleHTpanbHBI# OCEBON LIUIMHAP COCTOUT M3 pa3HbIX TKaHEH — IPOBO-
JSOIHX, MEXaHHYECKUX H OCHOBHOH. Y4acTKH APEBECHHEBI H y0a uepeny-
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IOTCsL MeXy co00H — apeBecHHa 00pasyeT 3Be3y, MEXAY JIy4aMH KOTO-
poi HaxoauTcs Ny6. B ueHTpe KOpHA MOTYT HaXOOUThCA MeXaHHYecKas
TKaHb M oCHOBHad. Ilo cocyaaM apeBeCHHBI IPOTEKAET TPAHCHIOPT BOIBI H
MHHEDPAJIBHEIX BEILECTB B HaJA3EMHbIE OpPraHbl paCTEHHH — 3TO BOCXOAS-
wiH ToK. [lo cuTOBUAHBIM TpyOKkam nyba U3 JTHCTHhEB U CTEOIA B KOPEHb
OTTEKAIOT OPraHHYECKUE BEILIECTBA — 3TO HUCXOISMIMHI TOK.

Bony u MuHepanpHbIe BEleCTBa KOPEHb BCACBHIBAET U3 MOMBEI NPH I1O-
MOIIH KOPHEBHIX BOJIOCKOB. Bozma mocTynaeT B KOPHEBOH BOJIOCOK 3a CHET
ocMoca. 3aTeM BOJa MPOXOIMT NyTh M0 JKMBBIM KJIETKaM NEPBUYHON KOpBI
KODHA H IIOMAJaeT B COCYABI IPEBECHHBI LIEHTPAILHOTO OCEBOTO LMJIHHIPA.
MHHepaibHbIE BEECTBA BCACKIBAIOTCS KOPHEBBIMU BOJIOCKAMH B pe3yibTa-
Te MAacCHMBHOIO WIM AKTUBHOIO (C 3aTPaTOM JHEPrMH) TPAHCIOpTa 4epe3
KJIeTOUHYI0 MeMOpaHy. B pe3ynbrate B cocyaax IpeBeCHHbI KOPHS pa3BHBa-
€TCA NOBBIILIEHHOE OCMOTHUYECKOE JaBieHue. [IpH NpeBBILIEHHH OCMOTHYE-
CKOTO JaBJIEHHS B COCyAax KOPHS HaJ OCMOTHYECKHM JAaBJICHHEM MOYBEH-
HOTO pacTBOpa pa3BHBaeTCA KOpHEBOe [HaBieHHe. KopHeBoe naBneHHE
Hapsly C HCIIAPECHHEM YYacTBYET B IBUKEHHH BOJIBI B TEJIE PaCTEHUSI.

PacTeHns HopManbHO pa3BHBAOTCH, €CJIH B [IOYBEHHOM pacTBOpe 00s-
3aTeJIbHO €CTh a30T, (ocop, cepa, Kanui, MarHui, KaabIui H jkene3o. 3TH
3JIEMEHTBl HMEIOT WHAMBHAYAJIbHOE 3HaU€HHE IUIA XKHU3HM PacTEHHs H MO-
3TOMY HE MOIYT 3aMEHATBCA APYTHMH M Ha3bIBAalOTCS MAaKpODJIEMEHTaMH.
Jns pocTa M pa3sBHTHS PacCTEHHsS HEOOXOOMMBI TAKOKE MHUKDOIJIEMEHTHI —
60p, Menb, KOOANBT, LIMHK, MapraHell, MoJuOaeH u ap. Ux KoHUeHTpauus B
MOYBE 3HAYMTENIBHO HIKE, YEM KOHLEHTpAIHsA MaKpodjaeMeHToB. B ectect-
BEHHBIX OHOreOLEH03aX COAEPXKaHHE B OUBE HEOOXOAMMBIX PACTEHHIO dJle-
MEHTOB [OJJEPXKHBAECTCS HA OTHOCHTEIIBHO TOCTOSHHOM YPOBHE 3a CUET
KPYTOBOpOTa BeliecTB. B arpolieHo3ax 4esoBeK 4acTb MHHEPAIBHBIX BE-
ILECTB 3a0UpaeT U3 MOYBHI BMecTe ¢ ypoxkaeM. [lo3ToMy B MOUBY cenbCcKo-
XO3SHCTBEHHBIX Yroguil Hago BHOCHTH yHoOpeHMs. YmoOpeHus noapasie-
JISFOTCA HA OPTAHHYECKHE U MUHEPAIBHBIE.

OpraHnyeckHe yno0peHus: HaBo3, TOpP(), NTHYMH MOMET, HABO3HAA
*HXKa, TOPHOKOMITOCTHI M T.I. — COZAEPXKAT BCce HEOOXOAMMEIE Ul pacTe-
HHMH NMHTaTeabHbIE BellecTBa. [Ipy BHECEHHH OpraHMYecKHX yaoOpeHHH B
MO4YBY MONAAal0T MUKPOOPraHH3Mbl — OaKkTepHH, rpubsl. OHM pasiararoT
OpPraHH4YECKHE OCTATKH H NMOBBILIAIOT IOAOPOAHME MOYB.

MunepajbHble ynoGpenun ObIBalOT a30THBIMH, KaJMHHBIMH H ¢oc-
(OopHBIMH. A30THbIE YAOOpeHHs comepxkar a3oT B bopMe HUTpaToB. K HUM
OTHOCSATCS Pa3IHYHbIE CEMUTPbI (KaTHEBas, HaTpHeBas H Ip.), XJIOPHCTHIH
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aMMOHMH, MOYeBMHA. A30T HYXEH PACTEHHAM Ul HOpMalbHOro dOpMH-
POBaHUA BEreTaTUBHbIX opraHoB. KanuiHble ynoOpeHHs — XJIOPHUCTBIH
KaJTni, CyNb(aT Kajius W Ap. BAMSIOT HAa POCT KOpHEH, KyOHEH, JIyKOBHLL.
®@ocdopabie yrodpenus — cynepdocdat, dochopurHas Myka U ap. yc-
KOpsIOT co3peBaHue ioaoB. Gochop U Kanmii MOBLILIAIOT XOJOAOCTOM-
KOCTb pacTeHHUH. ‘

JbixaHue KOpHS NMPOMCXOMMT B pesyibrare MUGQY3HUH KHUCTopoaa U3
1104Bbl B TKaHH. [l AbIXaHUS HY)XKHBI OpTaHH4YECKHE Bemectsa. OHH 110-
CTyTIalOT B KOPEHb U3 JMCThEB. B mpoliecce apixaHus oOpaszyercs 3Heprus,
3aniaceHHas B mosiekynax AT®. ODHeprusi pacxolyercs Ha pocCT, JeJCHHUE
KJIETOK, TPaHCIOPT BEILECTB, NPOLIECCHl CUHTE3a U T.J. [l MPOHUKHOBEHUS
B [I0YBY BO3;lyXa €€ Ha0 MOCTOSHHO PbIXJIUTb. PhIxjieHHe cnocobcTByeT H
COXPAHEHHIO BJIary B 1I0YBE, [I03TOMY €0 Ha3bIBAIOT «CYXUM MOJIHBOM.

Kopuu Moryt BHaousMeHsTbCs. BeTpeyaroTcs cienyrone THHBI Me-
TaMopd030B KOPHSL.

Koprennooe! BbINOJAHAIOT 3aMacarollylo (PYHKIHI y MHOTHX BH/IOB
JBY/IETHUX PACTEHUH (MOPKOBb, CBEKJIA, pena U Ap.). OHU HMEIOT ABOIHOE
HIPOUCXOKICHHUE — BCPXHSS 4acTb oOpasyercs u3 crefiis, a HHKHASL —
KaK YTOJILIEHHE TJIABHOTO KOPHs. B KOpHemIoAax OTKIAaJbIBAIOTCS Kpax-
Majl, caxap u T.A.

Kopneebie wuwku (KOpHEBbIe K1yOHH) — 3amacaloni¥e NpUAaTOYHEIE
KOPHH Y T€opruHa, 6arara, YucTsaKa u Jp.

KopHu npuyenku WMEIOT J1a3aloUIMe pacTedks (TUIIOLI).

Bmsaeusarowue kopru (y J1yKOBUYHBIX pPacTE€HHi) CAyXat JUis HOTpy-
»KEHUs JTyKOBHLIBI B [TOYBY.

Bo3soywnsie kopuu oOpasyloTcsl y pacTeHHH, MOCEIFIOIUXCA Ha JIpy-
THX PACTeHUAX (3NUQUTHI), HanpuMep opxuied. OHH 00eCHeUUBaloT pac-
TEHMIO BCAChIBAHHE U3 BJIAXXHOTO BO31YyXa BOJbl H MUHEPAJIbHBIX BEILIECTB.

HeixamenvHuie KopHu MMEIOT PAaCcTEHHsl, KOTOpbIE PacTyT Ha 3a00J04YeH-
HbIX 1104BaX, HAIIPUMEP aMepHKaHCKWI1 OOJIOTHBIA KUMapHC. DTH KOPHH MpH-
MOJAHUMAIOTC HaA MOBEPXHOCTBIO TIOYBBI W CHAOXKAIOT TIOJ3EMHBIE YACTH
pacTeHHs BO3LYXOM, KOTOPBI M0TJIOLAETCs Yepes CIeLIMaNbHbIC OTBEPCTHA.

XooynbHble KOpHU 0DPA3yIOTCs Y IEPEBbEB, KOTOPBIE PACcTyT Ha JIMTO-
paiu TpONMU4eCKHUX mMopeil (MaHrpbl). KOpHU CHIBHO BETBATCS U YKPEIIs-
10T PacTEHHE B 3bIOKOM IPYHTE.

Muxopuza — 310 cUMOHO3 KOpHEH BBICUIMX pacTeHHii H HOYBEHHBIX
rpudos. PacteHus cHaGxaroT rpuObl paCTBOPHMBIMH YTJIEBOLAMH, a IPHOBI
JLOCTaRJAIOT PACTEHUIO MUHEPAIbHbIC BELIECTBA.
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Cumbuosz mexny a3oTGUKCHPYIOIMMH GakTEpUsAMH U KOpHAMH 6060-
BbIX PAacTeHHH (KTyOEHBKOBBIC OaKTEpHH) TAKKE ABISAETCS BHIOU3MEHE-
HHEM KOpHEH. bakTepun GUkcHpYIOT aTMOChEpHBIii a30T U IEPEBOIAT €TO
B COEJMHEHHS, KOTOPHIE YCBAUBAIOTCS PaCTEHUAMH.

JIncT. 3HayeHMe JIHCTHEB B HKU3HH PACTeHHH.
BHemmHee cTpoenue gucTa. Jlucropacnosoxernue.
Oco6eHHOCTH BHYTPEHHEr0 CTPOEHH JIMCTA B CBA3H
¢ ero pyuxkuusamu. Jincronaa

JInet — 3T0 Han3eMHbIH, BETeTaTHBHBINH OpPraH pacTeHus, KOTODBIH
obnagaeTr ABycTOpOoHHEH cuMMeTpueil. PocT nucra nporcxoaut B ero oc-
HOBaHUM OrPaHHUYEHHOE BPEMS.

PynkuuHu jJacTa: GOTOCHHTES; HCIIAPEHHUE BOJBI, HIIH TPAaHCIHUPALIH;
ra3o00MeH; 3amacaHHe ITHTATENbHBIX BEIIECTB; BEr€TaTHBHOE pa3MHOXe-
HHE.

Jluct obpa3oBaH JMCTOBOW IUTACTUHKOM, OCHOBAaHHEM, YEPEIIKOM H
NPWIKCTHHKAMH; YePEIIKOB U NPHIMCTHUKOB MOXeET H He ObiTh. OcHOBa-
HHE JINCTa MOXET PacUIMpATLCS H OXBaThIBaTh cTebelb, PU 3TOM 00pa3y-
eTcs BiaranHiule. JIMCTbs ¢ YepellkaMH Ha3bIBAIOT YEPEHIKOBBIMH, a Oe3
YepemKoB — CHIAYHUMH. Y HEKOTOPHIX PACTEHHH Y OCHOBAHHMA JIMCTA MO-
TYT ObITh MapHble OOKOBBIE BBIPOCTHI — NMPUIMCTHUKH. OHHU OBIBAIOT pa3-
HOOOpa3HO# POpPMBI -— B BHIAE IUICHOK, YEIIyeK, KOMoUYek H T.A. JIUCThs
pas3JIn4aroTCca MeX Ay cobo Mo psany NpU3HAKOB:

— IO pa3sMepaM — OT HECKOJIbKHX MIJUTUMETPOB [0 20 MeTpoB (y HajibM);

— MO MPOJOKHTENBHOCTH JKU3HH — Y JIUCTOMAIHBIX PACTEHHH JHUCThS
JKUBYT HECKOJIBKO MECSALEB, a Y BeYHO3eJeHbIX — oT 1,5 Ao 15 ner
(bpasmibckas apaykapus);

— 1o (opMe TUCTOBOMH MIACTUHKH — JIMCThS OBIBAIOT OKPYTJIbIE, OBAJIb-
Hble, UTOJIbYaThle, JIMHEHHBIE, [TPOJOITOBaThIe, AHIEBUIHEIE, 0OpaT-
HOSMLIEBUIHBIE H T.1.

— IO Kparo JIMCTOBO#H IUIACTHHKH — OH MOXeT OBITh BOJIHUCTBIM, BBIEM-
4aTbIM, TOPOAYATHIM, 3y0UaThIM U T.1I.

JIucTha 6BIBAIOT MPOCTHIMU U CIOXHBIMHU. [IpOCTOH THCT HMEET TOJb-
KO OJHY JINCTOBYIO IJIACTHHKY U OIWH uepemiok. [Ipu nucTonane npocroi
JIUCT oTnanaeT uenukoM. CloxHbIH JTUCT 00pa30BaH HECKOJILKHMH JIHCTO-
BBIMH IIJTACTHHKaMH, K&KIas U3 KOTOPHIX UMEET YepelloK, CoeTUHSIOMHUH
JIMCTOBYIO IUIACTHHKY ¢ OOIIMM yepemkoM. Bo BpeMs nucTONana B CloX-
HOM JIUCTE JIUCTOBBIC TJIACTHHKY OTNAa0T HE3aBUCHUMO JIPYT ApYTa.
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JIuCThs pa3snMyalOTCs MO TUMY >KWIKOBaHHA. JKWIKHM NPEACTAaBASIOT
co00H NpoBOASLIME MYUKH JIUCTA. Y JBYAONbHBIX PACTEHHH, KaK IPABHJIO,
Ha0JoJaeTcs CeTYaToe KUJIKOBAHUE, a Y OJHOJOIBHBIX — MapajUieabHOe
U IyTOBOE.

JIucThA pacnoNoXKeHbl Ha cTebiie B ONpENeSIeHHOM TOpSAKe. Y4acTOK
cTebs, KOTOPhI HEeceT JIUCT, Ha3bIBAETCA Y3JIOM, PACCTOSIHHE MEXIY y3Jla-
MH — MEXIOY3/IHEM, a YTOJI MEXIY JIACTOM H cTebneM — na3yxoi IucTa.

Bh1IeNS0T TpU THIIA pasMELIEHUS JTHCTHEB: OUEPENHOE, HIIU CITHpaAIb-
HO€; CYNpPOTHBHOE U MyToBuYaToe. IIpH ouepeaHOM JIMCTOPACHOIOKEHHH
JMCThsl PaclojaraloTcsa Mo CIHpaIH, MIPU STOM OT KaXKAOro y3na crebdis
OTXOAUT TOABKO OXWH JHMCT. Ilpu CynpoTHMBHOM JIHCTOPACIOJIOXEHHH B
KaXIIOM y3JI€ HAXOAMUTCH Tapa JIMCTheB — OAUH NPOTUB Apyroro. [Ipu my-
TOBYATOM JIUCTOPACIIOJIOKEHHH KaXIbIi y3€J1 HECET TpH JIHcTa HiH Golee.

JlucropacnoyioxeHue, BeIMUYHHA M (HOpMa JIUCTHEB JEMOHCTPHPYIOT
NpPUCTIOCOOJIEHHS K YCIIOBHSM OCBEIIEHHOCTH. PacnosoxeHue JHCThEB Ha
pacTeHHH 00pa3yeT MO3auKy. B JTHCTOBBIX MO3aMKax JIMCThS HE 3aTEHAIOT
JpyT Ipyra U MaKCUMAJIbHO MOTJIOLIAIOT CBET.

C BepxHel M HH)KHEH CTOPOH JIMCT MOKPHIT OJHOCIOHHOH KOXKHLCH.
Koxuua — 370 NOKpPOBHas kuBass TKaHb. Ee KJIETKH IUIOTHO COMKHYTBHI
MexIy coboii, B HUX OTCYTCTBYIOT XJIOpOIUIacThl. KoXHIia 3aIUILaeT JMCT
0T U30BITOYHOH MOTEPU BJIaTH W CIYXHT JJI1 MeXxaHHuecKoi omopsl. Ha
MIOBEPXHOCTH KJIETOK KOXMI(BI MOTYT PacojaraTbCs BOJOCKH M LIUMHKH
" pasnmuuHO# Gopmbl. HacTo KOXKMIA BBUIENAET KyTHKYJY, WIH BOCKOBHII-
HBIH HaJIeT, KOTOopas NpeAOXpaHseT pacTeHHe OT ucnapeHus. [{ng obecne-
YeHHUs BOAO- U ra3000MeHa MeXy KJIETKaMH KOXHLbI HAXOAATCS YCThHUIIA.

YcTeHna 0O6BIYHO pacloiaraloTCs ¢ HH)KHEH CTOPOHBI JIMCTOBOH Iia-
CTHHKH, a Y BOAHBIX PAaCTeHHH (KyBILIHHKA, KyOBIIIKa) — TONBKO Ha BEPX-
Hel. Y psja pacTeHul (3/1aky, Kanmycra) yCThHLIA €CTh Ha 00enuXx CTOpOHax
JIUCTA.

YCThHIIa NPEaCTaBIAIOT cOo0OM 1eNb, KOTOpas pacloyiodkeHa MEXAy
JByMA 600OBHAHBIMH (3aMBIKAIOUIMMH) KIETKaMH. 3aMBIKAIOIIHE KIETKH
Haxo#ATcad Haj OONbIIUM MEXKJIETHHKOM B PBIXJIOM TKaHH jucta. OHH
CMBIKAIOTCl MeXy co0o0if MPOTHBOMOJIOXKHLIMH KOHIIaMH. B oTinuue ot
JPYTHX KJIETOK KOXHIBI B HUX HAaXOAATCA XJIOPOIUIAacThl. [y 3aMbikaro-
IIMX KIETOK YCTBHIl XapaKTEpHO HEpaBHOMEPHOE YTOJIIEHHE UX 000I0-
yek. O60I104Ka, 0OpalleHHas K [LETH, TOJICTas, a 3aHIsI CTeHKa KJIETKY —
Oonee ToHKaA M 3nacTUyHas. [Ipu yBeaMUeHHH TYpropHOTO IaBJICHHS B
3aMBIKAIOIIMX KJIETKaX TOHKas CTEHKA BBIIAYUBAETCA, a EPENHAA CTEHKa
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CTAHOBHUTCS BOTHYTOH M BCS KJIETKA M3rubaercsd B HANpaBJ€HHUH OT LUEIH.
YcTpHLE NPH 3TOM OTKpBIBaeTCA. [Ipu CHMIKEHHHM TYpropHOro NaBIICHHS
KJIETKH IPHHUMAIOT HOPMaJIbHYIO (POPMY U YCTBHYHAS IlIe/b 3aKPbIBAETCS.

Mexny BepxHelt U HIDKHEH KOXHUEH B JIMCTE PacrioiaraeTcsi 0CHOB-
Haf TKaHb (MapeHxuMa). ITo xuBast POTOCHHTE3UPYIOLIAs TKaHb, B KIIET-
Kax KOTOpOH HMMeeTcs MHOro xjoporsactoB. OCHOBHas TKaHb OOBIYHO
nozApasAendercss Ha ABa Cl0sS — CTON0YaTylo M rybuaTyio MmapeHXumy.
[lon BepxHell KoXulell HAXOMUTCA CTOJOYATasdA, WIH IajJucaaHas, NapeH-
XHMa, COCTOALIAs M3 OJHOro psaa kietok. KileTku yuinHeHHOH (hopMEI,
TUIOTHO NIPUJIETAl0T APYT K APYTY, HMEOT MHOTO XJjoporuiactoB. Cton6ya-
Tas NapeHXHUMa — 3TO OCHOBHAs aCCHMWJIALIMOHHASA TKaHb. [lox cronbua-
TOH MapeHXWMOH pacronokeHa rybdatas, HiIH pbixjas, napeHxuma. Ee
KJIETKM HMMEKOT HENpaBWIbHYIO (OpMy, MEXIY HHMM pacroyiaralorcs
KPYIHBIE MEXKJIETHUKH, 3all0JHCHHBIE BO3AyXoM. B kietkax rybuartoii
NapeHXHMBbI XJIOPOTUIACTOB MEHBILE, YeM B KIETKaX CTOI0YaTOM.

Hposonamnﬁ MY4OK JIUCTA, WM KHUIIKA, COCTOMT U3 COCYOB IPEBECH-

, CHTOBUIHBIX TpyOok siy0a U MexaHWueckod TkaHu. Mexay n1y6oM u

JIPEBECHHOM B My4ykax HeT kamOus. /lpeBecuHa B myuke obpalleHa K Bepx-
HeH CTOPOHE JIUCTA, a 1y0 — K HIDKHEH.

[Ipouecch! AbIXaHUA B TKAHAX JUCTA MPOTEKAIOT NOCTOSHHO — Kak
IHEM, TaK ¥ HOYb0. B MpOTHBOMONIOKHOCTL ABIXaHHIO CBETOBasA (asa ¢do-
TOCHHTE3a, BO BpEMSi KOTOPOH MTPOUCXOIUT BbIAEIECHHE KMCIOpOaa, NpOTe-
KaeT TOJIbKO [HEM, Ha CBETY. JTH MPOLIECCHI CBA3aHbI C ra3000MEHOM, KO-
TOpHIH peryiupyeTcs pabotoit ycTeull. [lpu doTocuHTE3e W3 BHELIHHX
HEOPraHUYECKHX BELIECTB (YTJIEKHUCIIOTO ra3a M BOJIbI) CO3/1al0TCs OpraHH-
4EeCKHE BEHIECTBA, NPH 3TOM MOTJIOLIAETCS DHEPrUsl CBETa M BBIACIAECTCA
kuciaopoa. B mpouiecce apixanus, Ha000POT, OpraHUYECKHE BEILIECTBA pac-
XOZIYIOTCSl, 3a11acaeTCsl JHEPTHs, KOTopas HeoOXonuMa JUlsl XXKU3HEAeATENb-
HOCTH, [MOIJIOLIAETCS KUCJIOPO, @ BBIIENAIOTCSA YTJIEKUCTbIA ra3 U BoJa.
["a30BbIi1 6aaHc pacTeHHs MOXHO MPEICTABUTH TaK: PACTCHUS MOrJoLIa-
10T GoJIblLIIE YIVIEKHCIIOTO Ta3a, YeM BBIACISIOT IPH JbIXaHWH, U BBIACNSAIOT
GosibIlIe KUCIOPOAA, YeM MOIVIOMIAIOT NPH JbIXaHHH.

WcnapeHue BOAbI pacTCHUEM Ha3bIBaeTCs TpaHcnupauuedi. Bona uc-
napsieTcs 4epe3 BCI MOBEPXHOCTb TeNla pacTeHHs, HO OCOOEHHO UHTEH-
CHBHO Yepe3 YCTbUIA B JUCThSIX. 3HAUEHHE TPAHCIHPALMH: OHA IPHHUMA-
€T y4acTHE B MEPEABM)KEHHH BOAbBl MU PAacTBOPEHHBIX BEILECTB MO TEIy
pacTeHHUs; CrIocoOCTBYeT YTJIEBOHHOMY IMHUTAaHWUIO PACTEHWH; 3allUILEeT
pacTeHus OT IIeperpesa.
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Jiucroman npencrasisier coGoi afaNTalHIO PaCTEHUN K CE30HHBIM H3-
MEHEHHSIM KJIMMaTa, W3-33 KOTOPBIX MPOUCXOAMT YMEHBLICHHE HCIIapeHHs
BOJB! OCEHbIO M 3UMOH. C NMOHM)KEHHEM TEMIIEpATypbl BCACHIBAHHE BOJBI
KOPHSIMH CHIDKAeTCSi, M TO3TOMY pacTeHHe MOXeT 00e3BOAMTLCS H MOTHO-
HyTb. COpacblBaHHe JTHUCTBBI yMeHbLIaeT OOILyl0 IUIOLaAb MOBEPXHOCTH
JiepeBa, 4TO MpeAOTBpallacT MOJIOMKY BeTBe#t mpu cHeronage. Ilepen nuc-
TOIAIOM XJIOPOGHIUT pa3pyIuaeTcs, a KApOTHHOHIbI CTAHOBSATCS BUAUMBIMH.
OHH NPHIAIOT KENTYIO, OPAaHKEBYIO U KPaCHYIO OKPACKy JIUCTBSM.

BunonsmeHernus (Meramopdo3bl) JHCTa: KOTIOYKH (KakTyc, 6apba-
PHC), YCHKH (IOpOX), JIMCThbs HACEKOMOSHBIX pacTeHHH (POCAHKa, BeHe-
pHHa MYXOJIOBKaA).

Crebeas. [TonsnTue o nodere. PazButHe nodera U3 nouKH.
3HaueHue cTeds. BHyTpeHHee cTpoeHHe JpeBecHOro credJist
B CBfI3H ¢ ero pyHkuusmMu. O0pazoBaHHe roAHYHbIX KOJIEL.
IepenBuieHHe MHHEPAIbHBIX H OPraHHYeCKHX BellecTB
no creds0. BuaouzmeHeHHbie Mo0eru: Ux CTpoeHue
H X03AHCTBEHHOE 3HAYEHHe

Crebeanr — oceBas yacTb mobera pacTeHHH, COCTOsAINas M3 Y3JIOB H
MexA0y3aHid. Crebenb UMeeT LMIHHIPUYECKYIO QOpMy U B MONEPEYHOM
CeYeHHH ObIBAET OKPYTJIBIM, YTI0BATHIM, MHOTOTPAHHBIM H T.A.

Crebenb BHINOMHAET clieAyoulie (pYHKUMH: TPAHCIOPT BOABI U MH-
HEPaJIbHBIX BELIECTB W3 KOPHA B JIMCThS U OPraHUYECKHX BEUIECTB M3 JIU-
CTbEB B KODEHb; YBEIMYEHHE MOBEPXHOCTH PAcTEHHA B pe3y/ibTaTe BETB-
aeHus; GhopMUpoBaHHe M Haubojiee BHIFOJAHOE PACIONOKEHHE JIHMCTHEB;
00pa3oBaHUE LIBETKOB; 3allacaHHe MUTATEJbHBIX BELUIECTB H BOABI, BEreTa-
THBHOE Pa3MHOXXEHHUE.

Ilober — 3T0 COXHBIA OpraH, KOTOPBIH COCTOMUT U3 OCH — CTeO0I,
aucteeB H mnodyek. Ilober pasmeneH Ha MeXJIOY3lHA M y3Jbl, B KOTOPBIX
pacronaraeTcs OJHH HJIH HECKOJIBKO JIMCThEB. MexI0y3aus ObIBalOT YA-
JHHEHHBIMH U YKOPOUYEHHBIMH.

Ilepsriit noGer pa3sBuBacTCa U3 3apoAsilieBoro nobera cemenu. I nas-
HbIi nober pactyuiero pacreHus GopMHPYETCS U3 BepXYIUEYHOH MOYKH, a
M3 Ma3yHIHbIX No4ek oOpa3yioTcs GokoBble Mobery.

ITouka npezcrasnser co6oi 3auarounslii nober. CHapyXH MoYka ojie-
Ta IUIOTHBIMHK demlyHkamu. [lox demyiikaMu B HEHTpe MOYKH HaXOOATCS
3a4aTO4HBIN cTeOesnb M MaJIeHbKHE 3a4yaToyHble JUCThA. B nasyxax 3aua-
TOYHBIX JINCTbEB PACHOJIOKEHb! 3a4aTOMHbIE Na3yIUHbIe MOYKH. BepXyuika
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IIOYKH COCTOMT M3 00pa3oBaTEeNbHOW TKAHH M HA3BIBAETCS KOHYCOM HA-
pacmanus. KoHyc HapacTaHus oTBedaeT 3a (OPMHpOBaHHE BCEX OPraHoOB
U TKaHel nobera. 3a cyeT AeneHus KJIeTOK KOHyca HapacTaHus nober pac-
TeT B ANHHY. IIOYKH NOApa3sleNsioTcs Ha gecemamugHsle U 2eHepamus-
Hble. 13 BereTaTHBHOM NMOYKU 00pa3yeTcs cTedelb ¢ TUCThAMH U MOYKaMH,
a U3 TeHepaTUBHONH — OJMHOYHBIN [BETOK UJIH COLIBETHE.

Beunensaor asa THna BeTBIEHUA mobera — BepXYILEYHOe H GOKOBOE.
Ilpu BepxyIle4YHOM BETBJIEHHH KOHYC HapacTaHMs NEJIMTCS Ha JBE YacTH,
KaX/as U3 KOTOpbIX oOpa3yer noder. Takoe BeTBICHHE HOCHT Ha3BaHUE JIH-
XOTOMHYECKOTO (fnayHbi). [Ipi 60K0BOM BeTBIIEHHH 1106eTH 00pa3yloTcs U3
nasylHelX 1no4ek. bokoBoe BeTBieHHE OBIBAaET ABYX THIIOB: MOHONOAUAJIb-
HOE M cuUMIoaHanpHoe. [IpH MOHOMOAHAILHOM BETBIICHHH KOHYC HapacTa-
HHA BEPXYILEYHOH NOYKH (GYHKLIHOHUPYET B T€UEHHE BCEH XHU3HH PacTCHHUA
u obecneunBaet poct nodera. M3 nasymHpix noyek GopMUpYroTCs GOKOBBIE
noberu (BeTBH). DTOT THUII BETBIIEHHS XapaKTepeH /UL FOJIOCEMEHHBIX (€Jib,
COCHa, JTMCTBEHHMIA M 1p.) H [ HEKOTOPHIX JPEBECHBIX MOKPHITOCEMEH-
HBIX (1y0, OyK, Ki1eH U T.4.). [Ipy cMMIogManbHOM BETBICHHMH NOOErH pas-
BHBAIOTCA U3 BEPXHEH NMa3yniHOH MOYKH, a MoOer, KOTOphii obpa3syeTcs H3
BEPXYLIEYHOH [MOYKH, OTMHPAET (TONOJb, 6epe3a U ap.).

1o Tuny pocra noberu nMoapazaeiaoTCs Ha NPIMOCTOSYHE, NON3Y4HeE,
LeNJISIoUHrecs, BbIOIHeCH.

[To cTpoeHHIO U TPOJOKUTEIRHOCTH JKU3HU MOOEroB pacTeHHs Obl-
BalOT TPaBAHHCTBIMH U NEPEBAHUCTHIMH. TpaBSHUCTHIE PACTEHHA NpeEa-
CTaBIIEHbl OJHOJIETHUMH, ABYJETHUMH H MHOTOJETHHMH TpaBaMH. Jlepe-
BSHHUCTBIE PACTEHUS 00pa3ylOT AePEBbs, KYCTADHUKH, KyCTAPHHUUYKH.

Crebenb COCTOMT U3 MOKPOBHOM TKAaHH, MEPBUYHON KOPEHI, BTOPHYHOM
KOpbl, KaMOHs, IpeBeCHHBI H CEPLIEBUHBI.

CHapyxu cte0esib MOKPBIT HOKPOSHOU mKanbio — nepudepmoi. OHa
COCTOMT M3 TPEX CJIOEB KJIETOK: NMPOOKH (HapyKHbIH cioi), mpoOkoBoro
KaMOusl (cpeoHui CI0H) W CJIOs OCHOBHOH TKAaHH (BHYTPEHHMid CIIOf).
B mepugepMe Haxo[ATCs YEUEBUYKH — OTBEPCTHS, KOTOpble obecredu-
BalOT ra3000MeH.

[Ton mepuoepMoii pacnonaraercsi nepsuunas xkopa. OHa o6Gpas3oBaHa
MEXaHHYE€CKOH TKaHBIO W MAapeHXHUMOH, KOTOpas BBITIOJIHAET 3anacapllyro
dyHKIHIO.

[Tox nepBu4HON KOpOW HAXOAWTCH smopuuHas xopa, unu ayb (do-
ama). JIy6 o6Gpa3oBad CHTOBHAHBIMH TPYOKaMH, KJIETKAMHU-CIIYTHHLAMH,
TyOSHBIMU BOJIOKHAMH H JyOsIHOM MapeHXUMOH.
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Kambuii — 310 06Gpa3oBaTenbHas TKaHb, KOTOpas paclioylaraercs Me-
Xy JyOOM H IpeBeCHHOH. 3a cyeT AeNIEHHs KIETOK KaMOHs Hapyxy OT-
KJTaIBIBAIOTCA KJIETKH Jyba, a BHYTph — KiIeTkd apeBecHHbl. Ha omny
KJIEeTKY Jyb6a kaMOHii OTOeNseT HECKOJBKO KIeTOK ApeBeCHHBI. B pesyib-
TaTe JpeBeCHHa HapacTaeT ObIcTpee, MOITOMY Ha €€ JOJI0 NPHXOAUTCA
MOYTH BCSA Macca CTBOJIAa H BETBEH.

Hpesecuna (kcunema) obpasoBaHa COCYIaMH, OPEBECHHHON MNapeHXH-
MO# U IpEeBECHHHBIMH BOJIOKHaMH. 3a BETETAllMOHHBIH NepHOA 06pasyeTcs
OIJHO KOJIBIO JPEBECHHBI, KOTOPOE Ha3bIBACTCA TOAWYHBIM KOJIBLIOM IIpH-
pocra. I'paHuIa MEXTy TONHYHBIMH KOJBIIAMH Y PACTCHHH YMEPEHHBIX K-
POT BHIpaXeHa OTYETIHBO, MOCKOILKY BECEHHSA ApeBecHHa, 00pasyromasics
Hoclie Hayasia AeATENIbHOCTH KaMOWA, COCTOMT H3 OOJBIIHX TOHKOCTEHHBIX
KJIETOK, a8 OCEHHAA — M3 Ooyee MEJIKHX, TOJICTOCTEHHBIX. 110 rogHdHbiM
KOJIBLIAM JPEBECHHBI OIMPENENAETCA BO3PACT AEPEBLEB. Y TPOMHYECKHUX AE-
PEeBbEB, PACTYILHX HEMpPEPHIBHO, TOAUYHBIX KOJleL He HabmoaeTcs.

B nentpe cTebns pacnonaraercs cepoyesuna. OHa 0Opa3oBaHa KUBBIMH
¥ MEPTBBIMHU KJICTKAMH OCHOBHOH TKAaHH. B %MBBIX KiIeTKax OTKIAINBIBAIOTCS
3anacHble MUTaTeNbHble BelecTBa. OT NEPBHYHOH KOPHI K CEPALIEBHUHE TH-
HYTCS CEpIIIEBMHHBIE JIy4M, BBINOJHAIOLIME MPOBONMILYI0 (yHKIHIO —
TPAHCNOPT BOJbI M OPTAHHYECKUX BEILECTB B TOPH3OHTAIbHOM HalPaBJIEHHH.

Bona M MHHepanbHBIE BelECTBA, KOTOPbl€ BCACBHIBAIOTCS KOPHSAMH,
NepeaBHraloTcs Mo cTebIIo K JIUCTHAM MO COCylaM APEBECHHBI U 0Opasy-
IOT BOCXOAAIHH TOK. OpraH4yeckHe BEIeCTBA, CHHTE3HPYIOLIHMECS B JIH-
CTbfIX, OTTEKAIOT BO BCE OpraHbl PaCTEHHs M0 CHTOBHAHBIM KJeTKaM Jiyba
H 00pa3yloT HHCXOIALIMH TOK. Y JPEBECHBIX pacTeHHH NepeaBHKEHHE
MHUTaTeNbHBIX BELIECTB B TOPH3OHTAILHON IUIOCKOCTH NMPOMCXORHT IpH
Y4acTHH CEpALEBHHHBIX JTy4ei.

TTo6ern MOryT BHIOM3MEHSAThCA. Y MHOTHX pacTeHHH B royse oOpa-
3yIOTCS MOJ3EMHBIE TTO0ErH, B KOTOPBIX HAKaIUIMBAIOTCS 3aracHble NMHTa-
TeJIbHBIE BEIIECTBA. DTH BelleCTBA HEOOXOAUMBI IS NepexXuBaHus Hebna-
TONPUATHBIX A8 pocTa YycioBwit. Takue BHAOM3MEHEHHblE moberu
NpeAcTaB/IeHb! KIyOHAMH, TYKOBUIIAMH H KOPHEBHILAMH.

Knybrnu GopMHpYIOTCS KaK KOHLEBBIE YTOJIICHHA MOI3EMHBIX M0be-
roB — CTOJIOHOB. CTOJIOHBI OTpacTaroT OT OCHOBAHHA HaA3eMHBIX CTEO-
ned. KiryOHu pa3sBuBaloTCs B pe3ynbTaTe YTONILEHHA BEPXYLIEYHBIX IT0YEK
CTONOHOB (kKaprodenb, 3eMisHas rpyua). Ha HUX pacnonaraioTcs rpyInsl
NoYyeK, KOTOpble Ha3bIBAIOTCA IiaskaMH. KiryOHHM ciyxaT 1uid BereTaTHB-
HOTO Pa3MHOXKEHHS.
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Jlykoeuya nipencraBiseT cob6oi OA3EMHBIH YKOPOUYECHHBIH BHIOHU3ME-
HeHHBIH mober. Crebeinp ykoBuibl 00pasyeT moHue. K AoHIy npukpen-
JIAI0TCA JIMCThS, WM 4ellyd. HapyxHbie Yerryn oObIMHO CyXHe, OHH BbI-
MONHAIOT 3alMTHYI0 ¢YHKUMI0. OHH MPUKPLIBAIOT COYHBIE YEIlIyH, B
KOTOPBIX OTKJIaJbIBAlOTCA MUTATENIbHBIE BelllecTBa U BoAa. Ha nonne pac-
10j1araeTcs BepXyHleyHas IMO4Yka, W3 KOTOPOH pa3BHBAIOTCH HaA3EMHLIE
JIMCTbA U LIBETOHOCHas cTpeika. Ha HibkHEeH YacTH JOHL@ pa3BHBAaIOTCA
NpUAaTOYHbIE KOPHH. JIyKOBUIIBI XapaKTepHb! U1l MHOTOJIETHHX pacTeHHi
(JIWJIMH, TIOJIBIIAHBI, JIyK, YECHOK U Jp.). C IOMOIIBIO JTyKOBHI PaCTEHHUS
MOT'YT BET€TaTHBHO Pa3MHOXKATbhCAL.

Kopnesuwe — 310 Taioke NoOJA3EMHBIH 1MoOer, BHEIIHE MOXOXHHA Ha
kopeHb. KopHeBHIlle HeceT yelyeBUIHbIE JIUCThS, B [Ta3yXaxX KOTOPBIX Ha-
XOAATCS NasymiHble MOYkHM. Ha KopHeBHllle 00pa3yloTcs NpHIAATOYHBIE
KOPHH, 2 U3 Na3yHIHBIX NIOYEK pa3BUBalOTCAd OOKOBBIC OTBETBJICHUS KOpPHE-
BUILA M Haja3eMHble noGeru. KopHeBHIla BcTpedaloTcsi y MHOTONETHHX
TPaBSAHUCTBIX pacTeHHi (XBOL, NMaNOPOTHHK, 3/IaKd M T.4.). KopHeBuie
ABJIAETCA OPIraHOM BET€TATUBHOTO Pa3MHOXKEHHUS,

K BuzousmeHeHusM nobera OTHOCATCS TaKXKe KOJIOUKH (JiMKkas s6u10-
HS, AMKas Ipylia), YCHKH (THIKBa, BAHOTPaJ), IUIETH (KOCTAHUKA, )KUBYY-
Ka), Ha/I3eMHbI€ CTOJIOHBI (YCbl) — 3eMJITHHKa, CTEOJIH KaKTyCOB.

BereraTuBHOe pa3MHOXKeHHe BETKOBbIX pacTeHHil.
BHoJiornyecKoe H X03siicCTBEHHOE 3HaYeHHEe BEreTATHBHOIO
Pa3sMHOMXKeHHsI

BereraTHBHbLIM pa3MHOMKeHHeM Ha3bIBAaeTCs TAKOH THIT pa3MHOXe-
HHS PACTCHHUH, NPU KOTOPOM YBEJIHYEHHE YHcla 0co0eH MpOMCXOIMT 3a
CYET UX Pa3BUTHUHA U3 BEreTaTHBHBIX OpraHOB — KOpHA, cTebnd, JucTa.
buonorvyeckoe 3HaueHHE JAHHOTO THUIA Pa3MHOXEHHS COCTOMT B TOM,
4YTO AOYEpPHHE PACTEHHSA COXPAHAIOT BCE NPH3HAKH MAaTEPHHCKOro opra-
HH3Ma. DTO TJIaBHOE OTIIHYHE BEreTaTHBHOTO Pa3MHOXEHHS OT MOJIOBOTO.
BereTaTuBHOE pa3sMHOXEHHE HIHPOKO PAaCHpOCTPaHEHO B IIPHPOIE H HC-
MOJIB3YETCA B CEJIbCKOM XO3SHCTBE AJI1 YCKOPEHHOI'O paclpOCTPaHEHHS
COpPTOB paCTCHHﬁ C HYXXHBIMH YECJIOBEKY IpU3HAKaAMH, NOJYUCHUA BBICO-
KHX YPOXa€eB U Ul COXPAHECHHS LIEHHBIX COPTOB KYJIbTYPHBIX PACTEHHH.

BeretatuBHOE pa3MHOXXEHHE C HOMOUbIO KOPHA — 3TO PA3MHOXKECHHE
KOPHEBBIMH Y€pEHKaMH: KOPEHb JEeJHTCA Ha yuacTkd mo 10-15 cM, koto-
pbie 3aTeM YKOPEHSIOTCS (XpeH, OAyBaHYMK). Takke MHOTHE PAaCTEHHs
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Pa3MHOXKAIOTCSt KOPHEBBIMH OTIIPHICKAMHU: Ha KOPHAX 00pa3yloTcs mpuia-
TOYHBIE TIOYKH, 8 U3 HUX Pa3sBUBAIOTCS HAA3eMHbIE MoOeru. 3aTteM 3TH I10-
6eru oTACAIOTCS U GOPMHUPYIOT CAMOCTOSITENIBHOE pacTeHHe (MajihHa, TO- -
T0JIb, CJIUBA, 0OJIennXa U Ip.).

BeretatiBHOE pasMHOXEHUE C NOMOWbIO Aucma TPOHUCXOAUT C TIO-
MOILIBIO JTUCTOBBIX YEPEHKOB — 3TO OT/AEACHHBIH OT pacTeHHs JIUCT, KOTO-
pbiif 3aTeM ykopeHsieTcs (Gerouus, ysambapckas duanka). Y psia pacre-
HUM B ma3yxax JHCThEB WIH Ha JIMCTOBBIX IUIACTMHKAaX (OpMHpPYIOTCA
MaJleHbKHe MoOeru, OHH OTJIaMBIBAIOTCS OT MaTEPUHCKOTO pacTeHHs, Ma-
JIAfOT Ha ITOYBY U YKOPEHAIOTCS (OUUTOK, KAMHEIOMKa, OpHOPHILTYM).

BereTatiBHOE pa3sMHOXEHHE ¢ nOMOWbIO nO6e206 TIPOUCXOIUT C IO-
MOLIBIO CTEONEBBIX YEPEHKOB — OT pACTEHHs OTAENACTCS HeOOJIbLIOH
Yy4acToK 1nodera U faeT KOpHH (CMOpPOIUHA, TOMOJb, UBA).

JIyKOBHUYHBIE MHOTOJIETHHE TPaBbl PA3MHOMKAIOTCS NIPH AENEHHH JIyKO-
BULL (JIYK, 4eCHOK U 7p.). Ha nykoBuuiax oOpa3yioTcst MalleHbKHE JTyKOBHY-
Kd — J€TKH, KOTOpbi€ OTHENSIOT H BBHICAKUBAWOT. MHOrMa JTyKOBHYKH-
JeTKH GOpMHPYIOTCS B cOUBETUAX. PasMHOXKEHHE KIyOHAMH — 3TO TOXE
Pa3sMHOXKEHHE C TIOMOLLBIO BHIOU3MEHEHHBIX 1100eroB (kaprodesb, TOMH-
HamOyp). Kaprodenb MoxkHO pa3MHOXaTb, BbICA)KUBAs Lieble KIyOHH, a
TaK)Xe OTPOCTKAaMH, IJTa3KaMH U BepXyLIKaMHu. Bepxymka — 3To uacTh
KnyOHs, TIe COCPENOTOYEHO HauboMblee KOIHMYECTBO IJ1a3KOB, IPOTHBO-
NOJ0XKHAsE MECTY NMpPHUKpeIUIeHUs KiIyOHs K cTojoHy. IlpH pa3sMHOKeHHH
riaskaMH Ki1yOeHb AenUTCsl Ha HeOOMbILNE KYCOUKH, KaKbIH U3 KOTOPBIX
COACPXKHUT raasok. OTPOCTKM NpencTaBiasioT coboit mobern, obpa3zoBas-
miMecsd M3 riaska. OTH NoOeru OTHeNsI0T H BBICAXHMBaIOT. TakKMMHU croco-
0aMHu pa3MHOXalOT 0CO00 LIEHHBIE COpTa KapTodelis.

Pa3MHO)keHHE KOPHEBHILAMH IJIaBHBIM 00pa30oM CBOHCTBEHHO COPHBIM
TpaBaM (JIaHIBIII, TIbIpeH, XBoIL). M3 ma3ylHpIX Noyek KOpPHEBHUILA pa3BH-
BAlOTCS Haa3eMHbIe MoOery, H pacTeHue ObICTpo pacnpocTpaHsercs. Kpbl-
’KOBHHMK, CMOPOJIMHA, BUHOTPal U HEKOTOphIE APYIHE PacTEHUs! pa3MHO-
)KaloTCAd OTBOJIKAMU. BeTky pacTeHus mpHrHOaloT K 3eMile, YKPEIfioT
IMHIBKOH H CBepxy MpHchinawT 3emiei. K oceHn Ha BeTke obpasylorcs
NPUAATOYHbIE KOPHH, H €€ OTAENAIT. Pa3MHOKEHHE ¢ OMOLILIO TIPHBU-
BOK LIMPOKO HCTOJB3YETCA B CalOBOJACTBE U JIEKOPAaTHBHOM PacTEHHEBOJ-
crBe. Paznuuarot Ba THNa MPUBHBOK — OKYJIMPOBKA U KOMYJIUPOBKa (510-
JIOHH, CJIMBBI, PO3HI U T.A.). PacTeHue, Ha KOTOPOE MPUBUBAIOT, HA3bIBACTCS
NOABOH (3TO OOBIYHO AMHYOK), @ PaCTEHHE, KOTOPOE NPHUBUBAIOT, HA3bIBAET-
cst IpUBOH (copToBoe). OKyNHpOBKAa — 3TO MPHUBHBKA, KOr/a MNPHBOEM
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CIIYKHT TIOYKa (TJ1a30K), a MPH KOIMYJIHPOBKE MPUBOEM SBISETCS Y4aCTOK
nobera ¢ moukod. Bo3MOXHO TakKe Pa3MHOKEHHE HAJ3EMHBIMH TOJ3Y-
YMMH noberaMu — ycaMu (3eMJISIHHKA), TUIETAMHM (XKHBYYKa), CTOJIOHAMH
(kocTsHHKa). [leneHHEM KYCTOB Pa3MHOXKAlOT JEKOPAaTHBHbIE PAaCTEHHS,
HarpuMep ¢IoKchl, DHANKH, MAPTapUTKH H 1.
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3ananus
BriGepuTe 0HMH NPaBH/IbLHBIH O0TBeT.

W3 3apoapimeBoro kopemka pa3BUBalOTCS

1) rnaBHBbIE KOPHH

2) OOKOBbBIE KODHH

3) npupaTouHblE KOPHH

4) OOKOBbIE H IIPHAATOYHbIE KOPHH

Kopens pactet B tuny

1) ocHoBaHHEM 3) Bepxyukoi

2) cpenHeii 9acThio 4) Ha BCEM CBOEM IIPOTSDKEHUU
KopHeBbI€ BOJIOCKH XapakTepHB! 1S 30HbI

1) nenenus 3) BcachIBaHHSA

2) pocta 4) mnpoBeneHUs
OcHoBHas (PyHKLUsSI KOPHEBOT'O YEXJIHKA

1) 3amacaromas 3) MexaHHuyecKkas

2) TpaHCHOpTHas 4) 3amuTHas
bonbmyro yacTh ATHHBI B3pOCIIbIX KOPHEH COCTABIsET 30Ha
1) nenenus 3) BcacelBaHMA

2) pocra 4) npoBeneHUs

KopHeBoro yexiinka HeT y KOpHEi

1) MopkoBH 3) pxu

2) psAckH 4) ny6a
Bo3ayuiHbie KOpHH XapaKTepHBI AJs

1) KyBLIMHOK 3) mumit
2) TIOJBIIAHOB 4) opxuznei

JIucToBoe Barauiie npucyme

1) oBcy 3) OeroHun
2) naHABIY 4) ¢uanke



10.

11.

12.

13.

14.

15.

16.

17.

B KakHX KJIETKax JIKCTa HeT xopoduiia?

1) 3aMBIKarOLINX 3) cronbuaroi TKaHU
2) KOXHILIbI 4) ryOuaroiif TKaHH
K ynoOpeHHsAM, YCHIMBAIOIIMM POCT 3€JE€HOH Macchl PacTEHHH,
OTHOCHTCH:

1) opranuyeckue 3) kanuiiHble

2) a30THbIE 4) docdopHbie
Crebenb TPaBIHUCTOTO PACTEHMS BBITIONHAET QYHKIHIO

1) doTocuHTE3NPYOIIYIO 3) MexaHH4YEeCKyIo

2) 3amacarouiyro 4) Bce BBILIETIEPEYHCIICHHBIE
MepTBBIE KIIETKH BXOJIAT B COCTAB

1) nyba

2) JpeBeCHHBI

3) npoGku

4) Bcex mepevUCIICHHBIX BbIUIE YacTel cTedmns

K npeBecune otHOCUTCS

1) koxwuna 3) daosma

2) mnpobka 4) xcuieMa
OCHOBHOH (DyHKIHEH Cep/ILICBHHEI ABIISETCS

1) 3ammuTHas 3) mnpoBoxsmias

2) omnopHas 4) 3anacaroruas
H3rub B HIDKHEN YacTH UMEIOT oberu

1) mnpsaMocrtosuue 3) non3yuue
2) NpHUNOAHHUMAIINHECS 4) BwIOIHECH

BriGepuTe TPpH NPaBHJILHLIX OTBETA.

B npuposie KOpHEBBIMH OTIPHICKaMH Pa3MHOXKAETCS

1) semusauka 4) cepmeyHHK JIyTOBOH
2) ManuHa S) cnuBa

3) wupuc 6) cupeHb
ITapHONEPUCTOCIIOKHBIN JIUCT Y

1) ps6unsl 4) axamuu

2) JonuHa S) ropoxa

3) xuesepa 6) MBIIIHMHOTO rOpoLIKa
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18.

19.

20.

CynpomBuoe PacCiloa0XECHHUC JHCTLEB HMECT

1) ©Oepesa
2) cupeHb
3) ay6

4) xieH
5) sbnous
6) xpanusa

BugousMenenueM cTeOis ABISCTCS:

1) cTos0H KapTodens
2) yc 3eMISHHKH
3) kKopHexiyOeHs OaTara

YeTpIpexrpaHHbii cTedens y

1) nbBHHOTO 3¢Ba
2) 3nakoB
3) TBIKBEI

4) KOJIOYKA KaKTyca

5) ycukropoxa
6) yCHK BHHOI'pajia

4) NOJOPOXHHKA
5) KpanuBbl
6) ocoku

21. YCcTaHOBHTE COOTBETCTBHE MEXIY HAZBAHHEM PACTeHUH H BUI0M
nobera, KOTOPBIH 151 Hero XapaKTepeH.

Pacrenue Bua nobera
1) poxs A) npsmoctosyue noderu
2) 3emusHHUKa B) mnonsyune noberu
3) KkaMHenoMKa B) ssrolmecs noderu
4) BuHOTpax
5) IM0ICONHEYHHK
6) ropox

Kawuu Kk 3ajaHUaIM

Negonpoca| 1 | 2 | 3 4 5 6 7 8 9 10
OTBeT 1 3 3 4 4 2 4 1 2 2
Ne gonipoca | 11 | 12 | 13 | 14 | 15 16 17 18 19 20
oteer | 4 | 4 | 4| 4 | 2 [256]456]246]126]135
3ananue 21
1 2 3 4 T _-"5—- v~r-——},~-~—-
A B B | A B

54



I'enepaTuBHbIe opranbl pacTtenuii. Cema. Iliog

LiBeTok 1 nioa. CTpoenue uBeTKa.
CouBetusi M uX OHOJIOTHYECKOEe 3HAYECHHE.
IlepexkpecTHOE ONbLJIEHHE HACEKOMbIMH, BETPOM.
Camoonbuienne. OnjiogoTBopeHune

1lBerok npejctasisnel cobuil BUIOM3MEHEHHBIH YKOPOYeHHbIH 1100€r,
NPUCTIOCOOJICHHBII 1st O0pa30BaHuUsl CIIOP KU I'aMeT. B LBeTke Npoucxoaur
OMnbLICHHE, OIIOAOTBOPEHUE M 00pasvBaHHue IuIoAa ¢ ceMeHaMH. LlBeTok
pa3BUBAETCs U3 reHEPAaTUBHOM IOYKH.

LiBeToK 06pa3oBan M3 UBCTOHOXKKH, KOTOpas COEAUHAET €r0 cO ¢Teb-
jeM, LBETO/10)Ka — PaCLUUPEHHOH BEPXHEH YacTH LBETOHOXKKH, YalUEYKH,
BEHYMKA, ThIYMHOK M [ECTHKOB, KOTODPbIC LPUKPEIUIEHBl K LBETOJIOKY.
LiBeronoxe —— 3TO pacuidpeHHas crebiieBas 9acTh nobera. MHorve yde-
HbBIE CUMTAIOT, YTO BCe OCTallbHBIE YaCTH LBETKA UMEIOT JIMCTOBYIO IIPHPO-
Ay. L1BeTKH, KOTOpPbIE JIMLIEHb] LBCTOHOKKH, HA3bIBAKOTCA CHAAYMMH.

Yalueuyka MoOXeT ObITh 00pa3oBaHa M3 PA3HOIO YMCIIA YalIETMCTHKOB
(00b14A0 3e/IeHOro 1BeTa). bbIBalOT YalIeIMCTHKH CBOOOHBIE, U YalleyuKa
Ha3bIBACTCA Pa3ACiIbHOJMCTHOM; ¢CIIM YALICIMCTHKH CpPacTaloICs, Yauey-
Ka Ha3bIBA€TCH CMAaHHONHUCTHOH. YalUCIUCTUKH MOTYT HMETh Pa3jIMYHYyIO
dbopmy.

COBOKYIIHOCTb JIE1IECTKOB 00pasyeT BeHYMK. JlenecTku BeHYHMKa MO-
I'yT OBITh CBOOOJHBIMH WIIM CPOCUIMMUCH, COOTBETCTBEHHO, BEHUHK Ha3bl-
Ba€TCs Pa3/Ie/IbHONENECTHBIM WM CTIaHHOMeNnecTHbIM. JIenecTkH, KaK npa-
BHJIO, APKO OKpaLlleHbl, UMEIOT Pa3HYH Gopmy.

Yaureuka ¥ BEHYMK 00pasyloT JABOMHOH okoigonseTHHK. OKollouser-
HHUK, OOpa30OBaHHBIH OJMHAKOBBIMM JIMCTOUK4AMH, HA3BIBAETCS HPOCTBHIM.
Ecnu aMcTOYKM MPOCTOro OKONOLBETHWKA PKO OKpALIEHBI, 3T0 BEHYHKO-
BH/IHBIH OKOJIOLIBETHMK (TIOJIbIIAH), €CJIH 3¢HeHble — YalleUKOBHIHBIH
(kpammBa). L[BeTKH 6e3 OKOJIOIBETHUKA Ha3bIBAIOTCS TOJIBIMU (HBa).

ThIYMHKA COCTOMT U3 TBIYMHOYHOH HHUTH W NbUIbHHKA. I1bINBHUK 0Opa-
30BaH ABYMs IPOJOJBHBIMH TIOJIOBUHKAMH, KXas A3 KOTOPBIX pasieleHa
Ha JBa MbUIBLEBBIX FHe3Aa. B nbuUiblieBBIX rHe3max oOpasyloTcs MHKpOCIIO-
pbl, a 3aTeM nblibLa. [lbl1bla — 3TO peayLHpOBaHHBIA MYXCKOH raMeTo-
¢uT, COCTOAIINIA K3 ABYX KJIETOK. bospias kneTka, Ha3blBacMas BEreTaTuB-
HOIA, BIOCJIEACTBUH TIPEBpALlaeTCs B MbUIBLEBYIO TPYOKy. MaseHbkas, niu
TeHepaTUBHasA, KJIETKa AaeT HaYaslo JIBYM CIEPMHIM — MYKCKHM TaMETaM.
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[lecTKOB B LiBETKE MOXET OBITH OMHH HIIH HeCKOMBKO. [lecTHK 00pa-
3YETCA CPOCLUMMHCA MJIOAONUCTHKAaMU. OH COCTOUT M3 3aBA3H (HHXKHASA
pacuIMpeHHas 4acThb), B KOTOPOH PacHo/laraloTcsi CEMAMNOYKH, IHIHHIPH-
YECKOro CTOJIOHKA U PbLIbLA, Ha KOTOPOE MOMAJaeT H NPOPAcTaeT MbLIbLA.

CeMsAnouka NpHKpPEILIAETCA K 3aBA3H C MOMOLIBIO TUIAUEHTHI U COCTO-
UT U3 CEMSHOXKH, NOKPOBOB U Apa CEMAMNOYKH, B KOTOPOM HaXOJUTCA
3apOABIIIEBBIA MEHIOK. 3apOoAbIIEeBbIH MELIOK NPEACTAaBIAET COOOH peny-
LUMPOBAHHBIH KEHCKHH raMeTo(HT, KOTOPBIH pa3sBHBAETCA M3 MEracropkl.
IToxpoBB! Ha BEpXYIIKE CEMAMNOYKH HE CPACTAIOTCA M 0Opa3yIoT MbUIbIIER-
xol. B 4acTu 3apofpIiieBOro Melka, oOpalieHHOH K NbUIbHEBXOLY, HAX0-
JMTCA AHLEKIETKA H IB€ KIETKH CHHEprujisl. Ha MpoTHBOMOIOKHOM KOH-
L€ pacronaratloTcsi KICTKU-aHTHIOAB, a B LEHTPE — MAUILIOMTHOE
BTOPUYHOE AAPO, KOTOpoe 00pa3oBajIOCh B PE3YNILTaTe CIHUAHHA ABYX I1O-
JISIPHBIX AOEp.

LIBeTKH, Y KOTOPBIX €CTh THIMHHKH M MECTHKH, Ha3bIBAIOTCA 000€No-
abIMH. LIBETKH, MMEIOLIME TOJBKO THIYHHKH (THIYMHOYHBIE) HIIK TOJBLKO
NECTHUKH (IIECTHUYHbBIE), HA3BIBAIOTCS OJHOMOJIBIMHU (KyKYpYy3a, bepe3a, Thl-
KBa M Ap.). PacTeHus, y KOTOPBIX OAHOMOJbIE UBETKU (THIYHHOYHEIE U TIeC-
THYHBIE) CHIAT OTAENBHO, HO HAa OOHOM PAacTEHHH, HA3bIBAIOTCSA OAHOAOM-
HBIMH. PacTeHHs, y KOTOpbIX OJHOMNOJBIE LIBETKH PpaclonaraloTcs
Ha pa3’HbIX PACTEHMAX, Ha3bIBalOTCA IBYIOMHBIMH (KpamnuBa, KOHOILIA, HBA
U Ap.).

LiBeTkH 6BIBAlOT OAMHOYHBIMH HJIM MOTYT OBITH COOpaHBI B COLBETHA.
CoueTHe — 3T0 MoOer WK CHCTeMa OGEroB, HECYIIIHX B ONpeNeIeHHOM
MOpSZIKE PACHONOKEHHBIE [BETKH. BUOIOrMYECKOE 3HAYECHHE COLBETHIA
COCTOMT B MOBBILIEHUH 3((HEKTHBHOCTH ONBUICHHUS.

Couerns OBIBAIOT MPOCThbIE W CIOXHbIE. [IpOCTBIE COLBETHA: KHUCTh
(LIBETKH PacCMonOoXeHbl HAa YIJIHMHEHHOH OCH, UMEIOT LIBETOHOXKKH — 4e-
peMyxa), KoJioc (uBefxu cus4YHe — MOJOPOXKHHK), TOUATOK (KOJI0C € TON-
CTOHM OCbI0 — KYKYypY3a), TOJIOBKA (OCh CHJIBHO YKOpOUE€HA, UBETKU CHUIS-
yhie — KJIEBep), LIUTOK (LBETKHM Ha IBETOHOXXKAX Ppa3HOH JIHHBI,
pacronararoTcs B OAHON MJIOCKOCTH — Tpylla), KOP3HHKA (LBETKH CHASA-
YMe, PaclOJIOKEHbl Ha PAaCHIMPEHHOM KOHIE OCH COLBETHS — CJIOXKHO-
L[BETHBIE), 30HTHK (LBETKH CUIAT Ha LIBETOHOXKAaX OJAMHAKOBOH JUTHHBI —
BurHs). CIOKHBIE COLBETHSA: CIOXKHBIH KONOC (0GPa30BaH W3 OTAETbHEIX
NPOCTBIX KOJIOCKOB — IILIEHHLA), MeTenka (00pa3oBaHa M3 OTAEIBHBIX
KHCTEBUIHBIX COLBETHH — CHPEHb), CIOXKHBIH 30HTHK (COCTaBIEH NpO-
CTbIMH 30HTHKaMH -— MOPKOBb, YKPOII), CTOXHbIH LUIUTOK (IIHKMa).
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OnblieHHe TpeacTaBiser co0oif mpouecc nepeHoca MbUIbLBI M3
NBIIBHUKOB Ha PBUIbLE MECTHKA. Pa3snuyaroT caMOOMNBIIEHHE, MEPEKPECT-
HO€ U HCKYCCTBEHHOE OIbLIEHHE.

CaMOONBUIEHHE BCTPEYAETCs Y pacTeHHH, MMEIOILHUX JBYIOJBIE LIBET-
kd. [Ipn caMoonbUIEHHH NbUTBLIA MEPEHOCUTCS HA PbUIbLE MECTHKA B OJ1-
HOM M TOM e 1BeTKe. CaMOOIbUIEHHE MOXET IMPOHCXOAMTh Ha CTaJMH
OyroHa. K caMOONbUISIOIIMMCS pacTEHHIM MPUHAAJIEKAT: TOPOX, TUMEHD,
OBec, MPOCO U JIp.

IlepexpecTHoe omblneHHe obecnednBaeTCs pPa3sIWYHBIMH BHELIHMMH
¢dhakTopaMH.

OmnbUleHHE C MOMOILBIO BeTpa HasplBaeTcs aHeMo(uineH. Y BeTpo-
OMNBUISEMBIX PAaCTEHHH LIBETKH MEJIKHE, KaK NpaBHIIO, COOpaHbI B COLBETHA
pa3Heix TUNoB. OOpa3dyeTcs MHOrO Cyxod Menkoi mNbutblbl. TBIYHHKH
C JUTMHHBIMH THIYHHOYHBIMH HMTAMH, pBUIbI]A MNECTUKOB ILUPOKHE,
4acTO MEPUCTBIE, BEICOBBIBAKOTCSA U3 LBETKOB. K BETPOONBUIAEMBIM pacTe-
HUAM OTHOCSTCS MOYTH BCE 371aKH, OCOKHM, Oepesa, ocHHa, Ay0, KOHOILIA
U JIp.

OnbUleHHE C MOMOLIBI0 HAaCEKOMBIX HasbiBaeTcs SHTOModuiued. Oc-
HOBHBIMH HaCE€KOMBIMU-ONBUTHTENIAMH CITYXaT M4enbl, IIMENH, ochl, Oa-
Oouku. L[BeTkM HaCEKOMOOMBIISEMBIX PaCTeHHH KPYNHBIE, SPKO OKpallie-
Hbl, criocoOHBl BeIpa0aTeiBaTh HekTap, oOmamawT 3amaxoM. I[Ieinbna
KpyIHas, JIUMKas, Ha MOBEPXHOCTH MMEET pa3inyHble BhIpocThl. Haceko-
MOOTIBUISEMBIMH ABJAIOTCS AOJIOHS, IrpyIla, BUILHA, MaKH, POMALIKH, Ipe-
4HXxa ¥ Jap.

OrnbUIEHHE TAKKE MOXKET OCYIIECTBASATLCA MPH OMOILH NTHIL (KOIHO-
pH), TeTy4uX MblllieH, BOJBI.

Oni070TBOpeHHE SBISETCA MPOLECCOM CIHSAHUS KEHCKOH H MyX-
CKOM MOJIOBBIX KJIETOK. Y pacTeHHH OHO MPOTEKAET CIEAYIOIHM 00pa3oM.
B pesyneTaTe ONBUICHUs NBUIBIA NONAfaeT Ha peUiblie necTHka. U3 Bere-
TaTUBHOH KJIETKHM pa3BUBAETCA MbLIblieBas TpyOKa M mpopacTaeTr uepes
TKaHH phUIbLIa M CTOJOUKA MO HAlPaBJCHHUIO K 3aBA3H. 3aTe€M MbLUIbLEBas
TpyOKa NMPOXOAHMT B 3aBSA3b U YEPE3 MBUIBLEBXO] NIPOHUKAET B CEMSATMOUKY.
B utore oHa oka3pIBaeTCsi BHYTpH 3apoJpllieBoro meuka. M3 renepaTus-
HOH KJIEeTKH 00pa3yeTcs Ba CIEepMHsl, OHH EPEMELIAIOTCS K KOHILY NbLIb-
ueBoi Tpyoxu. [1buibiieBas TpyOKka pa3pbiBaeTCs, M CHEPMUH OKa3bIBAIOTCA
B 3apojbllieBOM Meuike. OQUH CriepMHil CTMBaeTCA ¢ SileKIeTKO|, o0pa-
3yeTcs 3Urora — IepBas KJIETKa 3apoAblllia ceMeHH. Btopoi cnepmmuii
CIIMBAETCS CO BTOPHYHBIM AMILIOMIHBIM SAPOM, B Pe3yNbTaTe oGpasyercs
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TPUIUIONHAA KIETKA, Jalouiasi Hayajlo PHA0CHEepMY (3arnacHOi TKaHH ce-
MsH). 3TOT NpOLecC HOCHT Ha3BaHUE JABOITHOIO OILIOJOTBOPEHHUS H CBOM-
CTBEHEH TOJIBKO LIBETKOBBIM pacteHusiM. OH ObL1 OTKphIT B 1898 romy
pycckuM 6otannkoM C.I'. HaBalmHbIM.

OO0pazoBanue ceMaH M MJi0a0B. THNBI NJI0A0B.
PacnpocTpaHeHHe Nji0A0B U ceMsiH. 3HaUeHHE LBETKOB,
ceMsH H IJIOJOB B NPHPO/IE H KU3HH YeIoBeKa

[Tocne OmwI040TBOpEHHs M3 ceMs3auaTka obpasyercs ceMs. OHo mno-
KPbITO CEMEHHOH KOXYpPOH, CONEPXHT 3apojblll U 3amac MUTATENbHBIX
BeulecTs. [lapannenbHo o6pa3oBaHHI0 CeMsSH HauMHAET pa3pacTaTrbCs 3a-
Bs3b. VI3 CTEHOK 3aBA3H (HOPMHUpYETCS OKOJNOMIOIHUK, KOTOPBIH OKpyXaeT
ceMsl, — TaK MPOHCXOAUT 00pa3oBaHME MIOA.

[Tnoxa, o6pa3oBaHHbIi U3 €IUHCTBEHHOTO MECTHKA B I[BETKE, Ha3bl-
BaloT HactosamuM. Ecnu nnox obpasyercs U3 HECKONBKUX NMECTHKOB OJ-
HOT'O 11BETKA, OH Ha3bIBAETCA CJIOXHBIM (MajMHa, exeBHKa). [1noa cuuta-
€TCA JIOXHBIM, €CIH B €ro (OpMHpPORAHHH, KPOME 3aBA3M NECTHKA,
NPUHUMAIOT y4acTHe APYrde 4HacTH UBETKA - I[BETOJOXE, OKOJIOLBET-
HHK, TBIYHHKH.

Ha ocHOBe cTpoeHMs OKOJOMIOAHHKA HacTOAWIME IJ0ABlI MOApasje-
JISI0TCS Ha CyXMe U COYHble. Pa3HOBHIHOCTH NIIOJOB ONPEAEAIOTCS TaKXKe
Y YHCJIOM ceMsH B 1oje. CyXHe H cOYHblE MOTYT ObITh OHOCEMEHHBIMH
U MHOTOCEMEHHBIMH. B HTOre BbIAEASIOT YeThIpe TUMA IJIOJOB: CYXHE Of-
HOCEMEHHBIE, CyXHE€ MHOIOCEMEHHBIC, COYHBIE OJHOCEMEHHbBIE, COUYHBIC
MHOTOCEMEHHEIE.

Cyxue oOHocemeHHble TIOABL 3€PHOBKA (CEMs IUIOTHO CPacTaeTcs ¢
TOHKHMM OKOJOIUIOAHMKOM — POXKb, [HICHHUIIA); CEMAHKA (OKOJIOMIOAHHK
KOXKHCTBIH, C CEMEHEM HE CPacTaeTcCs, YacTO MMEET XOXOJIOK MM JIeTyd-
Ky — MOACOJIHEYHHK, OAYBAaHYHK); KpbLIaTKa (CEMSHKA C KPBLJIOBHUIHBIM
MPUAATKOM — SICEHb); OpeX (OKOJOIUIOAHUK TBEPABbIH, 1E€PEBAHUCTBIH —
JieUMHa); opetek (Opex MaJleHbKOro pa3Mepa — KOHOIUIA); keny b (1y0).

Cyxue MHo2ocemeHHbie TLIOABL: KOPOOOUKa (BCKPHIBAETCH AbIPOYKAMHU
WIH TPELIMHAMH — Mak, OeJleHa, XJIONYaTHHK); JINCTOBKA (BCKPBIBACTCA 1O
OpIOLIHOMY IIBY — XHBOKOCTb); 600 (BCKpbIBa€TCA IO ABYM HLIBaM —
OpIOLIHOMY M CTIHHHOMY, CEMEHA NPUKPEIIEHbl K CTBOPKAM OKOJIOILIOAHH-
Ka — pacTeHHus ceMeHCTBa 0000BBIX); CTPYUOK (MEXY CTBOPKAMH HMEETCH
Npo/oNbHAsA NEPETrOPOIKa, K KOTOPOH MPUKPEIUIAIOTCA CEMEHA — TOpYHLA);
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CTPYHOUEK (IUTHHA ero TIpeBbINTAaeT NIUPHHY He Gonee YeM BTpoe — mnacry-

Wb CyMKa).
Coynble 00HOCEMEHHbIE THIOABI: KOCTAHKA (BULIHSA, CJIMBA), CI0XKHAas
KOCTFHKA (rpynna -KOCTAHOK, 0Opa3oBaBlIascad M3 OJHOTO LBETKA, — Ma-

JIMHA, €/KEBUKA).

Counble mMHO2OCEMeHHbIe TUIOMBL: STOAA (BUHOTPal, TOMATbI, KJIIOKBA,
CMOpPO/HHA); 0J0KO (JIOXKHBIN 110/, B 00pa3oBaHHH KOTOPOro NpHHHMa-
€T yHacTue paspoclieecs 1LBETOJI0XKe, — A0JI0HS, rpylia, paOUHA); THIKBU-
Ha (NOXHBIH TUIOJ, B 0Opa30BaHMM KOTOPOTO NMPUHUMAET Y4YacTHE LIBETO-

noxe, -—— apby3. TbikBa), romepaHel; (MI0Jl IUTPYCOBBIX — JIMMOH,
MaHapuH).
Connodus —- 3TO MNOABI, KOTOpble 00pa3yloTCs W3 COUBETHA B

MpOoIecCe CPACTAHMA HECKONBKUX MJIOJOB B €IMHOE LieNoe (MHXHp, Liej-
KOBMIIA). ‘ .

[11oabl M ceMeHa MOTYT pacHpOCTPaHITLCH Pa3HbIMH CIIOCO0AMH.

ITpu nomMouiy BeTpa pazHOCATCSA OYeHb JIETKHe, MEJIKUE CeMEeHa — Ha-
npumep. y pacteHuii cemeiictBa Opxunnbie. CeMeHa MHOTHX pacTEHHE
MMEIOT TOHKHE MJICHYaTbIE BBIPOCTH! (KPBLIATKH) UM XOXOJIKHU. JDTH 00pa-
30BaHUA TAaKXKe CHOCOOCTBYIOT MEPEHOCY CEMSIH BO3AYILUHBIMU TEUECHUSAMH
(Toronb, OAYBAaHYUK, KJIEH, Oepesa U T.11.).

C noMouUIblO BOJBI PACHPOCTPAHSIOTCS CEMEHA BOIHBIX PACTEHHH ——
KyBIWMHKH, KyObliku. CemeHa cHaOeHbl BO3AYIUHBIMH IY3BIPSIMH, YTO
HE TIO3BONSET UM TOTPYXKAThCA Ha JIHO. v

PacnpocTpaHeH#e CeMsiH )KUBOTHBIMH TIPOMCXOAUT B TOM CIlydae, KO-
T/la CeMeHa UMEIOT CelHallbHbIE BRIPOCTHI: KPHOYOYKH, HIMITHKH, KIeHK1e
BBLJICJIEHUA M JP., C IOMOUIBIO KOTOPBIX CEMeHa LEMIAITCA 32 LIKYPY XKH-
BOTHBIX. '

T110aB! ¢ COYHBIM OKOJOIMIOAHUKOM OOBIYHO PaclpOCTPAHSIOTCS NTH-
uamu. [ITHIIBI IMTAIOTCS TaKUMH TUI0aMK (pSOWHA, KalWHA, BUILHS H Ip.),
MepeBapuBaloT OKOJIOILIONHHK, a CeMeHa BBIOPACHIBAIOTCS HEMOBPEKICH-
HBIMH. : ’

B pécnpocmancnun CEMSIH MOTYT TNPHHUMATh y4acTHE MYpPaBbH
{ceMeHa, B KOTOPBIX COJACPKHUTCH MHOTO Macell), a TAKKe 4YeJOBEK —
3To o0BIYHO CEMEHa COPHBIX pacTeHui. YernoBek pacnpocTpaHseT Takue
CEMEHA BMECTE C CEMEHAaMH KYJBTYPHBIX pacTeHHil (Bacwuiek, MOJOpOx-
HWK).

V 6anp3aMHHa, OelieHOro orypua pa3dpachblBaHHE CEMSH TIPOMCXOIUT
NIPY CaMOTNTPOU3BONBHOM PACKPhiBAHHH IMIO/IA.
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Cemsa. CTpoeHHe ceMsiH IBY/10JIbHOTO H OAHOZ0JIbHOTO
pacrenuii. CocTaB ceMsiH. Y C/I0BHSI IPOPACTAHHS CEMSIH.
IInTanne u poct npopocrTka.

Bpems noceBa M ri1y6MHa 3a1e/1KH CeMSH

OCHOBHOE OTJIMYHE B CTPOEHHH CEMSH OTHOMONBHBIX M ABYIOJBHBIX
pacTeHHI OlpeaeNseTcs CTPOEHUEM 3apOIbILIa.

Cmpoenue cemenu 08y00NbHbIX pacmeHuli pacCMOTPHM Ha HpUMeEpe
ceMeHd ¢aconu. CHapyXu ceMs MOKPHITO INIAJKOH CEMEHHOH KOXKYpOH,
KoTopas oOpa3oBaach U3 IOKPOBOB cemsa3auaTka. CeMeHHas KoXypa 3a-
[IMINAeT ceMs OT MOTeph BJlarM U MEXaHWYeCKUX MoBpexxaeHud. Ha Bo-
THYTOH CTOpOHE CEMEHH 3aMeTeH pyOuMK — ciejl OT CEMAHOXKKH, IpH M0-
MOIIM KOTOpOH ceMsi Kpenwnoch K okonomnogHuky. Iloxg cemeHHo#
KOXKypOH pacroyiaraercs 3apoJsiil. 3apoAblll COCTOUT U3 IBYX MSCHCTBIX
ceMsAoJIeH, B KOTOPBIX COCPEIOTOUYEH 3arlac MUTaTeIbHbIX BELIECTB, 3apo-
JBIIIEBBIX Kopellka, ctebenbka W moyeuku. CeMs (acoau He COAEPKHT
3HJIOCHEPM.

B ceMeHM nacTyuibeif CyMKH TaKKe He COIOEepIKHTCS 3Hjocnepma. 3a-
NaCHbIE MHUTATENbHBIE BEIIECTBA COCPENOTOYEHBI B 3apOJBILIEBBIX CTe-
OenbKe M KOpEIUKe, a TAIOKE CEMSIOJAX, MIO3TOMY BBILICTIEPEYHCICHHBIE
YaCTH 3apObIliIa BEIMONHAIOT MUTATENbHYIO QYHKIHUIO.

VY motuka u GpHaIKu ceMeHa ¢ 3HaocnepMoM. Hebonpmoii 3apossii,
COCTOSIIIMM U3 KOpellka, crebenbka, MO4eYKH H JABYX CEMSJIOJIEH, OKpY-
’EH 3HIOCIIEPMOM CO BCeX CTOpPOH. B pesynwrare ceMeHHas KOXypa OK-
PYXaeT He caM 3apoJblilll, Kak y ¢acojd M MacTyIlIbed CYMKH, a 3HIO-
criepM.

Cmpoenue cemenu 0OHOOOTbHBIX pacmeHuil PaCCMOTPUM Ha NpUMEpeE
3€PHOBKH IIILIEHHUIBl. Y 3€pHOBKH TOHKHH OKOJIOIUIOAHHMK CPacTaercs ¢
CEMEHHOI KOXXypoil. Bonplyio yacT CeMEHH 3aHHMAeT MYYHHCTBIH JH-
JOCHIEpM, CHH3y K HEMY NMPHUMEIKAET 3apoJblil. 3apoAblll COCTOMT U3 Of-
HOM CEMANOJIH, KOTOpas Ha3bIBaeTCA LUMTKOM, 3apOJBIIIEBBIX KODEIIKa,
crebenbka M nmodedkd. LIIUTOK HEMOCPEACTBEHHO I'PAHMYMT € 3HIOCIHEp-
MOM H OCYILECTBJIAET BCACHIBAHUE NMUTATEIbHBIX BEILECTB 3apPOALILIEM IIPH
IPOpPacTaHHH CEMEHH.

VY Ipyrux OJHOMOJbHBIX PacTeHHWHl (JIyK, JAHABILI) 3HAOCHIEPM OKpY-
XKaeT 3apOoAblll CO BCEX CTOPOH.

B sHpocnepMe wid B 3apojplilie CEMEHH PacTEHHMH COAEPIKATCS 3arac-
HBl€ BELIECTBa, HEOOXOMHMBbIE AJIS NPOPAcTaHHA H pa3sBHTHA Oyayluero
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pacTeHusi. DTH BEIECTBA JENATCA Ha OpraHHYecKHe M MuHepanbHele. Op-
raHHYECKUE BELISCTBA — PACTUTEIbHBIH OeNok (KIEHKOBUHA), YIJIEBOIbI
(xpaxmai), KHpbI (pacTUTENbHBIE Macia). MuHepalibHBIE BEIECTBA — BO-
Ja ¥ MHUHepanbHble comH. CeMeHa pa3sHBIX PacTeHHH COAEPXaT BhILIEIE-
peUHCIICHHBIE BEIIECTBA B PA3IMYHBIX KOIMYECTBax. Tak, ceMeHa 6000BbIX
6oraTel OenKkaMH, ceMeHa NMUIEHHIB — KpaxMajoM, CEMEHa IOJCOIHeY-
HHKa — KHPOM.

IIpopacraHue ceMsIH IpeICTaBIAET COOOH MpolLiece MEPexoaa CEMEHH
OT COCTOSIHHMS ITOKOS K PasBUTHIO M POCTY 3apojbinia U (GopMHPOBaHHIO
npopocTka. IIpopacTanuio ceMsH npeamecTByeT HabyxaHHe, O3HAYAOILES
INPOHMKHOBEHHE B ceMs Boasbl. [Ipn HabyxaHUH B KJIETKH CEMEHH IONaNaeT
Bojma. B pesynbrare B KneTkax akTUBH3HPYIOTCS (epMEHTBI, KOHTPOJIH-
pyIOLIMe ObIXaHHE M paclal 3amacHbIX OpraHNYeCKHX BewlecTs. IIpu sToM
BBIpaOaThIBAETCA SHEPTUs M HAKAILUTMBAIOTC MOHOMEPHEIE MOJIEKYIIBI, KO-
TOpEIE UAYT Ha CTPOMTENBCTBO OPraHUYECKHX BELIECTB MPOpOCTKa. Baxk-
HOM XapakTepUCTHKOH MpOpacTarollMX CEeMAH CIY)KUT BCXOKeCTb, a
MMEHHO TPOILEHT CEMsH, NAlONIMX HOPMalbHble NMPOPOCTKH IIPU OMNTH-
MaJIbHBIX YCJIOBHSIX cpensl. [IpopacTath MOTYT ceMeHa TONBKO C JKMBBIMH
3aponslmiaMi. ['HOens 3apoaplied NPOUCXOAMT MO pAAY NPHUYHH: HM3-3a
HETIPaBUJILHOTO XpaHEHHUs CEMSH, B pe3ylbTaTe NnopaxeHHs GakTepusIMu,
rpubamu ¥ HacekOMbIMHU U T.A. HaOyxaloT ceMeHa Kak C KUBBIMH, TaK U C
MOruONIMMH 3apOJIBIIIAMH, HO IIPOPACTAKOT — TOJBKO C )KUBBIMH.

BTOpEIM yclIOBHEM MpOpacTaHHUs ABISIETCS TEMIEpPATypHBIH (akTop.
CemeHa pa3HBIX PacTCHHH MpopacTaloT IIpH ONpEAEICHHBIX TEMIIEpaTy-
pax. Tak, ceMeHa p>H, MOPKOBH NpOpacTaloT IpH Temmneparype 1-5 °C
(3T0 X0NMOAOCTOHKHE pacTEHHUs), CEMEHa OryplOB, TOMAaTOB, KYKYpY3bl
IpOopacTaloT IpH Temreparype Boinle 15 °C (TennomobuBbie pacTEHHUS).

s npopacTtaHus ceMsiH HEOOXOAHMM KMCIOpOJ Bo3myxa. Jplmar kak
CyXHe, TaK U IPOpacTalollye CeMeHa.

Cyxue (nokosimpecs) ceMeHa MoTpebisaioT KUCIOpO B OTPaHUYEHHBIX
xonnyecTBax. [Ipu HabyxaHHH M CIIeIYIOINUM 33 HUM MPOPACTaHUU CEMSH
IpixaHde ycunuBaercd. Kucnmopon pacxomyercs B IMpOLECCE OKUCTUTENb-
Horo ¢ochopunupoBanus, B pesyiabrate 00pasylorcs Mosiekyinbl ATO.
UYeM akTHBHee MIET NMPOpacTaHUe, TeM OOJIblLE HYXHO SHEPTUH, ClleI0Ba-
TEJIbHO, TEM BBIIIE [TOTPeOIeHHE KHCIopOoa.

ITpu npopacTaHMM M3 CEeMEHH BBIXOAMT 3apoibllIeBbli kopemok. Ha
HeM 00pa3yloTcst KOpHEBbIE BOJIOCKH, H HAUHHAETCS aKTHBHOE BCACHIBAHUE
BOJBI U MHHEPAIbHBIX BELIECTB. PacTBOpEHHEIE B BOJE OpraHHYecKHe Be-
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ILECTBA U3 3aMacalwliX TKAHEH MPUTEKAIOT K 3apojblllly, HAUYHHAeTCs Jie-
JIEHHE KIETOK M aKTHBHBIH POCT MPOPOCTKA. 3aT€M Ha IOBEPXHOCTh NTOYBbI
BBIHOCHTCS 3apOABIILEBbII cTe0esiek ¢ CeMAA0NIMHU U nouedkol. Cemsno-
JIM BBIMOJHAIOT POJib MEPBBIX JUCTHEB; B HUX HauWHaeTCs rpouecc GoTo-
CHHTE3a, TO eCTh 00pa3yloTcs oprandueckue Beuiectsa. OHU pacXonyloTcs
Ha pocT TKaHeH nodedkd. Takod THN MPOpAacTaHUs Ha3blBAIOT HAA3EMHLIM
(numa, ¢acons), B OTAMYME OT MOJA3EMHOTO, KOTAA CEMALOIHM OCTAIOTCS B
BEPXHEM TOpPH30HTE IOYBHI (1y0, miueHuua). B pesynbraTe pasBuUTHA MO-
yeuKU 00pa3yoTCs HACTOAIIME JIHCThS, U MPOPOCTOK MPEBPAILAETCS B MO-
JI0Z0€ pacTeHHeE.

3ananus

BbibepnTe 01MH NPAaBHIbLHBIA OTBET.

1. PasnenbHoenecTHIH BEHYHK HMEETCS Y

1) neryHuu 3) nypmana

2) s610HU 4) OennamoOHHbI
2. [TpocToit OKONOUBETHHK XapaKTEPEH [Uls

1) mMnoBHUKA 3) TIOABIAHA

2) BHIUIHH 4) maxka
3. CuIsude UBETKH XapaKTepHbl Uis

1) neryHuu 3) Maka

2) nunuu 4) noAOpOXKHHUKA
4. OnHOMoMbIE LIBETKH XapaKTEPHbI A

1) TBIKBHI 3) pxw

2) Kamyctbl 4) penuca
S. CouBeTHe KUCTh XapaKTepHO AJIst

1) Kykypy3sl 3) nadHaslia

2) TIIEHHIBI 4) knesepa
6. CoupeTue KOp3UHKa XapakTepHO Ul

1) CJI0XHOUBETHBIX 3) MSTIUMKOBBIX

2) pO3OLBETHBIX 4) KpPECTOLBETHBIX
7. K Co’KHBIM COLIBETHSIM OTHOCHTCS

1) kuctb 3) xop3uHKa

2) MeTenka 4) ronoBka
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10.

11.

12.

13.

14.

15.

16.

WcTuHHBIM 101 pa3BUBaeTCA U3
1) mectuka 3) OKONOUBETHHKA
2) UBETONOXa H OKOJIOLBETHHKA 4) THIYHHKH

MHoroceMsiHHbI€ IJI01bI y

1) onmyBaH4HKa 3) KyKypy3bl
2) TNIICHHLBI 4) aconn
CouHble IIOABI y

1) xJomyaTHHKA 3) penbku
2) pensl 4) oOapbapuca
Ilnon sirona y

1) BuHOrpaga

2) CMOpOJHHBI

3) KITIOKBBI

4) Bcex MepeYHCIEHHBIX BhILIE PACTEHUIH

Y Maka miog
1) 3epHOBKa 3) kopobouka
2) ceMsHKa 4) cTpy4youek

Bossioe konH4uecTBO KHPOB COLACPXKHTCS B CEMCHAX

1) mnmeHHIE! 3) nbpHa

2) pxu 4) daconn

[1pu Temneparype nouss! 10-12 °C npopacraioT ceMeHa
1) mommmopoB 3) MIEeHHLEI

2) penuca 4) MopkoBH

IMon3eMHBIH THI TPOPAaCTaHHs CEMEHH TIPUCYIL
1) TeikBe 3) nyby
2) daconn 4) numne
BbiGepuTe TpH NpaBUHJIbHBIX OTBETA.

I{BeTKH HACEKOMOOMBLIAEMBIX PACTCHHH HMEIOT

1) spkuii BEHUHK

2) TBHIYMHKH Ha JUIMHHBIX THOKUX HUTAX, CBELIMBAIOIIHECS HAPYKY

3) TEeCTHKH C KPYTHBIMH, IEPUCTBIMH PhIIBLIAMA
4) NECTHKH C KOPOTKHMH TBEPABIMH CTOJIOHKAaMU
5) MHOrO MenKOii, CyXOH H JIETKOH NbUIbLEI

6) HeKTapHUKH



17.

18.

19.

20.

CoupeTHe ClOXHBIH KOJIOC XapaKTEPHO AIs:

1) sumens 4) MOpKOBH
2) pxu 5) TMuHa

3) nueHuULb! 6) yxpona

K BeTpoOnbUIsLEMbIM PaCTEHUSM OTHOCSATCS

1) cupeHs 4) kaptodens
2) Oepesa 5) meHHua
3) ny6 6) rpeduxa
[Tnonx ceMsiHKa y

1) Kykypy3bl 4) nunbl

2) mnoACONHEYHHKA 5) omyBaHuYMKa
3) akauuu 6) Tomouns

C moMoILbI0 BETpa pacpoCTPaHSIOTCS MLTOABI

1) Tonons 4) akauuu
2) kneHa 5) mnopopoXHHKa
3) onayBaH4yHKa 6) KyBUIMHKH

21. YcTraHOBHTE COOTBETCTBHE MEXAY BHAOM COUBETHSI H PACTCHHEM,
AJ18 KOTOPOro OHO XapaKTepHO.

Pactenue Bua couserust
1) ruaguHr A) KHCTb
2) mnpuMmyna B) 30HTHK
3) cnupes B) wwuTok
4) naHABIL
5) BHUIHA
6) rpyma

Kaoun k 3aaHusam

Ne Bonpoca 123 ]|4]|S5 6 7 8 9 10

0TBeT 2 3 41113 1 2 1 4 4
Ne Bonpoca 11|12 |13 |14|15| 16 17 18 19 | 20
oTBeT 4 3 3 1{3(146(1,23(12,3,5{2,5,6]|1,2,3
3ananue 21
1 2 3 4 5 6
A b B A b
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Boxopociau

CTpocHHE H KU3HEeEeATEIbHOCTh 0JHOKJIECTOYHbIX
BoJopoc.eii. Pa3mHokeHHe BOAOPOCIIEH.
Huryarsbie Bogopoc/in.
3HayeHHe BOAOPOCIel B MpUpoOae H X03AiCTBE

Bogopocnu o6HapyKHBalOTCA [MOBCEMECTHO BO BCEX NPUTOAHBIX s
KU3HH MECTOOOUTaHHAX. B npecHOBOAHBIX BOAOEMaX BOJOPOCIH Yallle
BCEro MMEKT MUKPOCKONIUYECKHE pa3MEpBl, HO B MOPSX BCTPEYaloTCs BO-
JIOpOCIIH, TOCTUTAIOILUE JECATKOB METPOB B IIMHY. OOHTaOT BOAOPOCIH
B BojJoeMax Jro00ro THma, HO HEKOTOpbIE MPUCTIOCOOMINCH K KM3HH Ha
cyuie (B [OYBE M Ha €€ MOBEPXHOCTH, HA KAMHAX M CKajax, CTBOJIAX [e-
peBbeB M T.4.). OAHU U3 HUX CBOOOIHO (aKTHBHO MJIM MACCHUBHO) mepeMe-
IIAIOTCA B TOJILLE BOIBI, APYTHE BEAYT NPHKPEILIEHHEIH 00pa3 ®HU3HH.

Boaopociu — 3T0 pa3HOpoaHas B TaKCOHOMHYECKOM OTHOLICHHH
rpynna OopraHM3MOB, KOTOpblE BO3HHKIM U 3BOJIOIIMOHHPOBAIN HE3aBHU-
cuMo ApyT ot Apyra. Bogopocin — 310 GOTOCHHTE3HMPYIOIME OpPraHHU3-
MBI, BBIAEISIOLINE KUCIOPO, KOTOPbIE OOUTAIOT NPEHMYLIECTBEHHO B BO-
ne. Teno Bomopocned MpeACTaBiICHO TAUIOMOM, MJIM CJIOCBHILEM, a HE
pa3zenseTcsi Ha MHOTOKJIETOUHBIC BEreTaTHBHBIE OpraHbl. J1s Bogopocheit
XapaKTEpHbl OJHOKJIETOYHbIE OpPraHbl Pa3MHOKEHHUS (CIOPOHOLUIEHUA H
NI0JIOBOTO pasMHOXEHHs). B Hactosiee Bpems 3Ta rpynmna obbeauHser
npumepHo 35—40 ThICAY BUIOB.

ITo cTpoennto Tena BOZOPOCIH AENATCA HA ONHOKJIETOYHBbIE, KOJIOHHU-
aJIbHbl€ M MHOrOKJIETOYHBbIe. KJIETKM MHOTHX BOIOpOCIEH MO CBOEMY
CTPOEHHIO [TIOXOH Ha PACTHTENbHBIE, TO €CTh Y HUX UMEIOTCA KJIETOYHas
CTEHKa, BaKyoJlb C KIETOUYHBIM COKOM M XJIOPOILUIACThl, KOTOPbIE Y BOJO-
pocnei HasbIBalOTCA XpoMmatodopaMu. B xpoMaTtodopax HaxomsTcs mur-
MEHTHBIE CUCTEMBI, B COCTaB KOTOPBIX BXOIAT XJIOPOPHILIBI H KAPOTHHOU-
abl. KoMOMHAIMM 3THX ITUrMEHTOB OOYCJIOBIMBAIOT OKPAaCKy TaJLLIOMOB
Bojopocnei. HekoTopele BOTOpOCIH yTpaTHIH CHOCOOHOCTh K (POTOCHH-
Te3y U MOJHOCTBIO MEPELTH Ha reTepOTPOQHBIH THIT TUTAHHS.

Pa3muozxkenHe y Boaopocieil MOXET MPOUCXOAUTH TPEMs CIIOCOOaMHu:
BETeTaTHBHBIM (IeJieHHe KJIETKH MOMojaM, pparMeHTaMH KOJIOHHIA U HH-
TEH, CNEUMAIH3UPOBAHHBIMU CTPYKTypaMH), OecrnosibiM (NMOJABHKHBIMH
300CNOPaMH M HEMOABHXHBIMH aIL1aHOCIOPaMH) U MOJIOBBIM IYTEM C yda-
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ctueM ramerT. [lonoBo# npouecc y Bogopocneii GpIBaeT Tpex THIOB: H30-
raMus, P4 KOTOPOH NMPOHCXOIMUT CIHSHHE MOABHXHBIX FaMeT, OJHHAKO-
BBIX MO pa3Mepy H ¢opMe; reTeporamMus, NMpH KOTOPOH CIMBAOTCA MOJ-
BHXKHBIE TaMETHI, HMEIOLLHE OHHAKOBYI0 (OPMY, HO OTIHYAIOLIHECS MO
pa3MepaM; OOraMusi, KOT[la CJIMBAaeTCs HENOJABW)KHAS KpyIHas J>KEHCKas
raMeTa (SHLEKIeTKa) C MENIKUM MOJBHXXHBIM criepmaro3onaoM. Otaensb-
HBIM THIIOM TOJIOBOTO NpoLecca ABNseTcs Konbtoramus. [Ipu koHbloranuu
C/IMBAIOTCS MPOTOMNACTHI ABYX TAIUIOHWAHBIX BETETAaTHBHLIX KJIETOK H 00-
pa3yercs OMIUIOHAHAS 3UTOTa.

CTpoeHse H XKH3HEJEATENLHOCTL ONHOKJIETOYHLIX BOAOPOC/IEH
MOTYT ObITh PACCMOTPEHBI Ha PUMeEpE XJIaMHIOMOHABI H XJIOPEIUIHI.

Xnamudomonada — 3eNeHas BOIOPOCIIb, KOTOpasi OOUTAET B JyXaX H
IpyTUX Mejkux BogoeMax. [To gopMe kineTku 3Ta BOOOPOCIb HAalIOMHHAET
karuno. CHapyXH KJleTKa X1aMHIOMOHa/b! MOKPHITa KIE€TOYHON CTEHKOH,
cOoCTOAIEH M3 NexTHHAa. Boaopocnp mepenBUraeTcs B BOAE C MOMOLUBIO
JBYX ONMHAKOBBIX XTYTHKOB, PacHOJIOKEHHBIX Ha MEpeIHEM KOHIE KJIET-
K4. BosbIIyr0 9acTh KIETKH 3aHMMaeT 4YalleBHUAHBIA xpoMatodop. Brmxke
K NepefHeMy KOHLy B HEM DPacloJIOKEH KPacHBIH FIa30K, KOTOPbIH BOC-
npHHUMaeT cBeT. B xpomaTtodope mpoucxoaut npouecc GPOTOCHHTE3A H
OTKJIaIBIBAETCA 3aMacHOM MoJIHcaxapHl — KpaxManl. B uuromnnasme kiert-
KH paclojIOKEHO AP0 H JIBE COKpaTHTENbHbIC BaKyond. Bakyons ¢ Kie-
TOYHBIM COKOM Yy XJIAaMHJOMOHAJBI OTCYTCTBYET. Pa3zMHOXEHHE Yy XJ1aMH-
JoMoHanwl Oecnonoe H mosoBoe. becrnonoe pa3MHOXEHHE OCY-
LIECTBIIAETCS C MOMOILLBIO 300CIIOP, KOTOpblE POPMHUPYIOTCA BHYTPH Marte-
pHHCKOH kieTkd. Yame Bcero ¢popmupyetcs 2—4—8 NBYKI'YTHKOBBIX 300-
CHOp, KaXJast U3 KOTOPHIX NOCJIe BHIX0Ja B BOJAY AOPacTaeT A0 pa3MepoB
B3pocioil ocobu. IIpH NonoBOM pa3sMHOXKEHHH MOJ 000NIOUKOH MaTepHH-
CKOH KJIETKH O00pa3’yroTCs IBYXXTYTHKOBBIE TaMeEThl, KOTOpbIE MOMApHO
CNUBAIOTCA U 00pa3yroT 3UroTy. 3UroTa NOKPHIBAECTCS TOJICTOH 000I0YKOH
U 3uMyeT. BecHoil sapo B Helt MeHoTHYEeCKH JeIWTCH, U B pe3yibTare
(hOPMHPYIOTCS YeThIpe MOJIOJbIe TAIUIOMIHBIE XJIAMHMIOMOHAIbI. TakuM
obpa3om, GonbIas 4acTh XKH3HEHHOTO LIMKJIA XIaMHAOMOHA/IB NMPOTEKAeT
B raIUIOPIHHOﬁ CTaadHH, IIHHHOHI[HOﬁ Y HEC ABJSACTCA TOJIBKO 3UroTa.

B nipecHBIX H CONIEHBIX BOOEMAX, a TAKXKE B TIOYBE H HA €€ MOBEPXHO-
CTH BCTPEYAeTCs OJHOKIIETOYHAS 3eJIeHas BOAOPOCh xaopenta. Ee knerka
HMeEET HapOBUAHYI0 HOpMY, IIOKPHITA IUIOTHOHN LIEJUTFOJIO3HOH 0060104KOH.
B uuTomnazMe HaxoAWTCH ALPO U KPYNHBIA 4YalleBHAHBIH Xpomarodop.
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Xnopesia pa3MHOXaeTCs TOJIBKO GECIHOJIBIM ITyTEM C IOMOIUBIO OKPYTJIBIX
HEMOJABHXHBIX ariaHocnop. XJopenia — YA0OHEIH 00beKT Ul Hay4HBIX
HCCIICIOBAHHH, C €€ MOMOILNBI0 AKTHBHO H3y4aroTCd MHOTHE INPOLECCHI,
IpoucXoasiye B (OTOCHHTE3UPYIOIIUX KieTKax. Ee ucmons3oBain Ha
KOCMHYECKHX KOpabsfX Iii pereHepaly BO3yXa H YTHIH3aUHMKU OpraHH-
YEeCKHMX OCTATKOB B 3aMKHYTBIX CHCTEMax >KH3HEoOeCIIeueH .

[MpeacTaBUTENIMH HHTYATLIX BOJOPOCJe#l SBILIOTCA YJIOTPHKC H
CIHpOTHpa.

Huryaras 3eneHas BOXOpocib yi1ompuxc 0OUTaeT IPEHMYLICCTBEHHO B
IpecHbIX BOJOEMaX H 06pa3yeT 3eeHblH HaJIET Ha NTOABOIHBIX MTPEAMETAX.
K cyGcrpary HHTB YJIOTPHKCA MPHUKPEIUIAETCS C TOMOLIBIO. OXHOH Oec-
1BeTHo#M OazanbHOH KieTkH (pu3ounaa). HUTH ynoTpHkca HE BETBATCS H
COCTOAT U3 KOPOTKHUX OJMHAKOBBIX KJIETOK. B 1IHTOIUIa3ME KJIETKH pacIio-
JIOXEHBl AAPO U XpoMarodop B BHIE HE3aMKHYTOro Konbla. bompmas
YaCTh KJIETKH 3aHATA BaKyOldbl0 C KIETOYHBIM COKOM. PasMHOkaercs
YIOTPHKC BET€TaTHBHBIM, OECIOJIBIM M IIOJIOBBIM IyTeM. UeThIpEXKIyTH-
KOBBIE€ 300CHOPHI (OPMHPYIOTCS BHYTPH KJIETOK YJIOTPHKCa, BBIXOAAT B
BOJY, ILJIaBaIOT, 3aTEM MPHKPEIULAIOTCS K MOABOIHBIM IIPEAMETaM H HAauH-
HAIOT JEeMUThCA, POPMHPYS HOBBIC HUTH. B pe3ynbraTe nmepBoro AeiaeHuA
o0pa3yloTcs JBe pa3HOKaueCTBEHHbIE KJIETKH: 0JHa OecliBeTHas (PU3OHA),
Jpyras 3eneHas. IIpu neneHuu nocneaHed MPOMCXOAUT HAPAaCTAHUE HUTH
Tesna Bomopocid. [IpH MojJ0OBOM pa3sMHOXEHHH B KJETKax 0Opa3yroTcs
JBYKTYTUKOBBIE raMeThl. [lonoBoii nmpoiecc n3oramusid. Berias uz Mare-
PHHCKOH KJIETKH, TaMeThl CIMBAIOTCA B BOAE, 00pa3ys YETBIPEXKIYTHKO-
BYIO 3UFOTY, KOTOpasi, IPOILIABAB ONpe/e/IEHHOE BpeMs, oaeBaercs 060-
noukoi. [locne mepuoja mokos B 3UrOT€ B pe3yilbTaTe MEHOTHYECKOTO
JeneHus GOpMHPYIOTCS 4 rarutoHAHbIe 300CMOPHI, KOTOPBIE 1T0CTe BBIX0OJAA
B BOJY MPOPACTalOT B HOBbIE HUTH. TakuM 00pa3oM, OOMbLIYIO YacTh JKH3-
HEHHOTO LIMKJIA YJIOTPUKC IIPOBOJUT B ralUIOMIHOM COCTOSIHUH, OUIUIOUI-
Ha Y HETO TOJIBKO 3UIOTa.

Hpyras mupoko pacnpocTpaHeHHas 3ej€Has HUT4aTas BOJOPOCIb —
cnupozupa o6pa3yeT CKOIUICHHA 3€JC€HOH THHBI B IpecHBIX BogoeMax. Hu-
TH €€ HE BETBATCS, COCTOAT U3 KPYTIHBIX LIWIHHAPHYECKUX KJIETOK, OJEThIX
LEJUTIONIO3HOH 000I0UKOi H CM3b10. B IIEHTpe KIETKH paciuiokeHa Kpyr-
Has BaKyoJb C KJICTOYHBIM COKOM, B KOTOpOH Ha HHTOIUIa3MaTHYECKHUX
HUTAX NOJBELIECHO AAp0. XpoMaTrodhop cnHpajbHO 3aKpyd4eHHbIH. B onHo#
KJIETKE MOT'YT OBITh HECKOJIBKO XxpoMaTodopoB. PasMHOoXkaeTcs ciuporupa
BErE€TAaTUBHBIM (TIpH pa3pblBax HUTEH) U HOJNOBBIM criocoboM. IlonoBoit
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HPOLECC Y CIIHPOTUPBI NPOTEKAET MO THITy KOHBIoranuu. Ipu 3ToM cinuBa-
€TCSL COAEPIKUMOE BET€TaTHBHBIX KJIETOK ABYX PANOM PpacojI0KEHHBIX
HuteH. OOpasyrolascs IHIUIOWAHAs 3UTOTa OJieBaeTcd O0GONOYKAMH U
MPEBPAIAETCA B 3UMYIOILYIO CTaaulo. BecHoil sapo mpetepneBaeT Meio-
THYECKOE JENICHHE, TPH FaIUIOHIHBIX Apa OTMHPAIOT, H BHIPACTAET TOJIBKO
OJlHa HOBAas raruIONAHas HUTh CIMPOTHPBL.

Boaopocan, koTopble 00HTAIOT B MOPAX, MOTyT OBITH OJHOKIETOY-
HBEIMH, KOJIOHHAJIbHBIMH H MHOTOKJIeTOuYHbIMH. Hanbonee kpynHsle Tamio-
MBI UMEIOT Oyphie, KpacHBIE U 3elieHble BOAOPOCIH. Bypuie éodopocau sB-
JIIOTCS. MHOTOKJIETOYHBIMH OPraHM3MaMH C XKeNnTo-0ypoil oKpackoii,
KoTopasi 00ycnoByieHa HaTMYHeM OOJIBLIOrO KOIHYECTBa XKENTHIX U OYphIX
nurMeHToB. Hanbonee ryctele 3apocnu Oypble Bomopociu o6pasyrooT A0
ryOHHBI 15 M, XOTS MOryT 3aX0xuTh U 10 rnyouns! 40—-100 M. B ceBepHBIX
H YMEPEHHBIX IINPOTaX NPOU3PAcCTaeT OXHA U3 CaMbIX PaCIpOCTPaHEHHBIX
6ypbIX BOAOpOCIEi — JIaMHHapHs1, WX MOPCKas KalycTa, TA/UIOM KOTOPOid
MOXKET JOCTHraTs B ANMHY 20 M. B ee Tayuiome coOepxHTCI MHOTO aMHHO-
KHCJIOTbl METHOHHHA, HOJa, YIJIEBOAOB, MHHEPAJIBHBIX BENIECTB U BUTAMH-
HOB, T10 COAEPKaHHIO KOTOPBIX OHa MOXET NPEBOCXOAHTL MHOTHE OBOLIH H
KOpMOBBI€ TpaBbl. B *XH3HEHHOM LHKJIE JJAMHHADHHU MPOHCXOIUT UYepeno-
BaHHe 0Ecrosoro H MonoBOro MOKOJEHHH. 3Ty BOZOPOCIH KYIBTHBHPYIOT
B ceBepHbIX Mopsax Poccuu u crpanax FOro-Boctounoit A3uu.

Kpacuwie 6ooopocnu, unu baepsukuy, B OCHOBHOM OOHTAIOT B MODSX.
OHH Ha3bIBAlOTCS TaK M3-3a OKPACcKH TajlloMa, KOTOpas MEHAETCS B 3aBH-
CHMOCTH OT COOTHOIMIEHHS NMHUTMEHTOB OT TEMHO-MaJIHHOBOTO, PO30BOTO
10 romy6oBaTo-3el1€HOT0 WIM >XenToro uBeTta. Hainuyue KpacHOro MHI-
MEHTa MO3BOJIIET KPAacHBIM BOJOPOCIAM oOMTaTh Ha GONMBIIMX TTyOHHAX
(mo 200 M). 310 camele ri1yOOKOBOAHBIE BOZOPOCIH. FIX MHOTOK/IETOUHBIE
CIIOEBHILA HMEIOT BHJ KPACHBBIX CJIOKHOPACCEYEHHBIX TUTACTHHOK, HHOTIa
KYCTHKOB, HallOMHHAIOIUX KOPAJUIbl, HO HEKOTOpPhIE€ MIPEACTaBUTEIH MO-
IyT COCTOATh W3 €AUHCTBEHHOW KJETKH HJIH 0Opa3oBhIBaTh KOJNOHHH. B
COCTaB KJIETOYHOH CTEHKH KpacHBIX BOJOpOCJEH MMOMHMO ILIEJUTIONO3BI
BXOAMT arap. MHorue 6arpsHky chbe10OHbI.

3HayeHHe BOAOPOCIICH B MPHPOAE H Xo3siicTBe MHOrooOpasHo. Bo-
JIOPOCIIH CIIOCOOHBI CHHTE3HPOBAaTh OpraHHYECKHE BelIeCTBa U3 Heopra-
HHYECKHX B Ipouecce (poTocHHTe3a. B BOAHBIX 3KOCHCTEMaX OHM dalle
BCETO BBINOJIHSIOT POJIb NPOAYLIEHTOB, TO €CTh HECYT Ty K€ (PyHKLHIO, 4TO
H 3eJICHbIC PACTEHHA Ha Cyllle. TO HaYaJlbHOE 3BEHO B LIEMAX MHTAHHA.
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B npouecce (OTOCHHTE3a OHH BBLUIENAIOT GONBIIOE KOTHYECTBO KH-
crnopoaa. Kucnopon pactBopsieTcss B BOAE M HCNONBL3YETCHA HJIA AbIXaHHS
JPYTUMH OPraHH3MaMH.

3apociu BOAOPOCHEH Cy)KaT MeCTOM OOMTaHHS, YKPBITHS H Pa3MHO-
KEHHA MHOTHX JXHBOTHBIX, TO €CTh BOIOPOCIH (HOPMHPYIOT pa3HooOpa3-
Hble BOAHBIE OHOTOMBI.

IIpu HacTymIeHHH GJIarONpPHATHBIX BHEIIHUX YCIOBHH HEKOTOpBIE BO-
JOPOCIH CTIOCOOHBI MacCOBO Pa3MHOXAaThCA M BBI3BIBATh LIBETCHHE BOJBI.
3eneHoe LBETEHHE BOABI B KaHaBax, Jy)Kax M AMax daIle Bcero o0ycios-
JIEHO Pa3MHOMEHHEM 3BIJICHOBLIX Bogopociei. bonbiioi ypoH pei6oIoB-
CTBY HaHOCHT KpacHble NMPWJINBBI — LBETEHHE MOpeH, BBI3BAHHOE PSIOM
MHKPOCKOITHYECKHX OJHOKJIETOYHBIX BOAOpOCIeH (OTCioAa Ha3BaHHE —
KpacHoe mope). Bomopocny, BEI3BIBalOIIME «KpacHbl€ NPWIHMBBI», BBIIE-
JISIOT BELIECTBa, TOKCHYHBIE JJIs )KMBOTHBIX H YENIOBEKa.

[TouBeHHBbIE BOJOPOCIH YYaCTBYIOT B (POPMHPOBAHUH CTPYKTYPBI I10Y-
Bbl, 00€CIEYHBAIOT YAaCTHYHO €€ IIOJOPOAHE, HACBIIAIOT IOYBY KHCIIOPO-
JIOM, MPUHHMAIOT YYacTHe B ()OPMHPOBAHHH DPANa TOPHBIX H OCafOYHBIX
Hopo/I.

Bonopocnu BCTynaioT B pa3nuyHbIE OTHOLIEHHA C APYTHMM OpPraHH3-
MaMH, HarpHMep, ABIAIOTCA BHYTPUKJIETOYHBIMH CHMOMOHTaMH HEKOTO-
pbIX GECMO3BOHOYHBIX (MPOCTEHINMX, TIYOOK, KHIIEYHOIOJOCTHBIX).
C rpubaMu BXOAST B COCTaB JIMIIAHHUKOB — OCOOBINA THI CUMOHOTHYE-
CKHX OpPraHu3MoB. BcTpedaloTcs M BOJOpOCIH-TIapa3HThl, B pa3HO# crerne-
HH 3aBHCAIIME B CBOEM MUTaHHH OT XO3sMHA. Bomopocnu MoryT mapasu-
THpOBaThb Ha JPYTHX BOJOPOCHIAX, HAa BBICIUMX pPacTeHHAX, Ha
0€CII03BOHOYHBIX HHUBOTHBIX.

Boxopocnu mupoko ynoTpeGasoT B Uity (BHAbI polda nopdupa, na-
MuHapus). Psn BHIOB ycnemHo KyJsTUBHPYIOT.

KpacHble BOIOpOCTH HCTIONB3YIOT A1 Tony4yeHHs arapa. OH obnagaer
KEIHUPYIOIMMH CBOHCTBaMM H HCIIONIB3YETCA U H3TOTOBJIECHHA XKeEJe,
MacTWibl, cyduie, psana KoHeT U APYTHX MPOAYKTOB, 3 B MUKPOOHOJIOTHH
VISl IPUTOTOBJIEHHSA CPEJ, Ha KOTOPHIX BHIPALIMBAIOTCA MUKPOOPTaHH3MB.

Bypble Bozopocid — eIUHCTBEHHbIH HCTOYHHK IONMy4€HHS ajblrHHa-
TOB — COEIUHEHHi aJTbrHHOBOM KHUCIIOTBI, KOTOPBIE MCIOIB3YIOT B MHIIIE-
BOH MPOMBILIUIEHHOCTH.

Psan Bomopocieit (namuHapuu, ¢ykychl, aCKOQHUIYyM) HOET Ha KOpM
CKOTY Y NOJNyYeHHE yA0OpeHHUI.
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Boaopociu npuMeHsIOTCA B MeAMIMHE NPH J€YEHHH psaaa 3abolieBa-
HHMH. B mocienHue ronsl mpenapaTel U3 BOAOPOCEH MPUMEHSAIOT [UIA BBI-
BE/ICHHUA PaJUOHYKIHIOB.

HekoTtopsie BOgOpOCIH HCHONB3YIOT B KaueCTBE HHAMKATOPHBIX Opra-
HH3MOB Ul ONpelleNieHHs CTENEHH 3arpsA3HeHHs BonoeMoB. Mcnonn3yior
UX M JUI OYHCTKH CTOYHBIX BOI.

MHorne Bonopociu cinyxar XOpOIIHMH MOJEIbHBIMH OOBEKTaMH I
Hay4HbIX HCCJICIOBAHUH.

3anaHus

BrifepuTe onHH NpaBHAbLHBIH OTBET.
1. VY Bogopocnei He GpIBaeT

1) crebas

2) JHMCTbEB

3) xopHeH

4) Hu cTebiis, HH JIHCTHEB, HH KOPHEH
2. Xpomartodop — 310

1) o60nouka KIETKH BOAOPOCIH

2) XJOpOIUIAaCT BOJOPOCIH

3) opraH pa3MHOX€HHS BOJOPOCIIH

4) nucTOBas IJIACTHHKA OYphIX BOJOpOCIEH

3. Bonopocnu pasMHOXaOTCA
1) BereratusHO
2) 3oocnopamu
3) mMOJIOBBIM ITyTEM
4) BceMH NepeYHCIIEHHBIMH BBIIIE CIIOCOOaMH

4. [TonoBoe pa3MHOKEHHE HE OOHAPYKEHO Y

1) cnuporupst 3) xnaMHAOMOHaAbI
2) xJopens 4) naMHHapHHU
5. Mpu GecrnioioM pa3MHOMKEHHH XJIaMHAOMOHAbI OHA 00pa3yeT

1) onaHy 3oocnopy

2) ulecTb 300CHOp

3) BOCEMb 300CTIOp

4) HeomnpezaeneHHoe O0BLIOE KOJIHYECTBO 300CIOP
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10.

11.

12.

13.

14.

X1naMUIOMOHaa Pa3MHOXKAETCA MONOBBIM MyTEM
1) B HeOGnaronpUATHLIX YCIOBUAX

2) B 6GIaronpHATHBIX YCJIOBHAX

3) MOCTOSHHO, HE3aBUCHMO OT BHEWIHHX YCIOBUH
4) TONBKO B NaGOPATOPHBIX YCIOBUAX

[TonoBoii npoliecc Ha3bIBaeTCS KOHBIOTanueH y

1) xJaMHIOMOHazbI 3) xnopemtsl

2) naMHHapuu 4) cnuporupsl
MHOrOKI€TOYHOH BOIOPOCIBIO SABIAETCA

1) xmamMuIOMOHana 3) cnuporupa
2) xJjopemia 4) nNUHHYNIapUs

OIHOKJIETOYHOM BOXOPOCIBIO SIBISETCS

1) namuHapus 3) xyjamMHIOMOHana
2) dyxyc 4) cnuporupa

K HHTYaTBIM BOAOPOCIIAM HE OTHOCHTCS

1) ynorpukc 3) xnamodopa

2) naMuHapUs 4) cnuporupa

Xnopodunn B KileTKax CIIUPOruphbl pacroyoXeH B
1) MHOTOYHCIEHHBIX IUIACTHAAX

2) wapOBUIHOM Xpomartodope

3) neHTOYHOM XpoMaTodope

4) uUMUTOIUIa3ME B paCTBOPEHHOM BHE

Xpomartodop B BUE HE3AMKHYTOI'O KOJIbLIA HMEET
1) xmamugoMoHana 3) xnopemna
2) cnuporupa 4) ynorpHKc
Puzouarl Bogopocnei ciayxar ans
1) nwixaHus
2) BereTaTMBHOI'O pa3MHOMEHHA
3) npuKpeIUIeHHA K cybeTpary
4) ¢orocuHTe3
K otaeny 6ypbix Bonopocieit OTHOCHTCA
1) xmamuaoMoHana
2) JjaMHHapus
3) xnopenna
4) cnuporupa
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15.  Ilo Tumy nuTaHus BOJOPOCITH, KaK TIPaBHIIO, OTHOCATCSA K
1) canpoduram 3) XEeMOCHHTETHKaM
2) mnapa3uTtam 4) ¢doTocHHTETHKAM

BoiGepuTe TP NPaBHIBHBIX OTBETA.

16. K HuUTYATBLIM BOAOPOCIAM OTHOCHUTCH

1) mecMokokkyc 4) cnuporupa
2) XJnaMHAOMOHAaIa S) ynaoTpukc
3) xsopemta 6) wnapodopa

17. MHOrokneTo4HoH 3e1eHoH BOAOPOC/IbIO ABNACTCA

1) xsaMuzoMoHaza 4) cnuporupa
2) xnopesia 5) xmagogopa
3) ynotpukc 6) namMuHapus

18. B xueTkax Bogopociei MOTYT COAepKaThbCs CIeAYIOIIHE TIMTMEHTBI

1) remornaobux 4) KapoTHH

2) TeMOLHaHHH 5) MuornobuH

3) xuopodumn 6) OmTHpyOUH
19. YacTamu TaJuioMa MOXET ACIHTHCH

1) xmaMuzoMoHana 4) cnuporupa

2) xmopenia 5) ymoTpHkc

3) nuHHynapus 6) xnagodopa

20. Xiopodumn cogepKuT

1) naMunapus 4) xjopenna
2) dykyc 5) aun¢enbuus
3) ynoTpukc 6) cnuporupa

21. YcTaHOBHTE COOTBETCTBHE MeXKIy HA3BAHHEM BOJOPOC/IH H THIIOM,
K KOTOPOMY OHA OTHOCHTCSI.

Ha3sBanue Bozopocan Tun Bogopocaei
1) IecMOKOKKYcC A) KpacHble BOIOPOCITH
2) «knamodopa bB) 3eneHbic BOAOpOCTH
3) naMHHapHA B) 6ypsle Bogopociu
4) dyxyc
5) uMcro3eipa
6) nopdupa
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Kioun K 3a1aHHAM

Ne ponipoca 11213 |4]|S5 6 7 8 9 10
oTBer 41214121311 4 3 3 2
Nepompoca |11 |12 (13|14 (15| 16 | 17 | 18 | 19 | 20
oTBer 304132 4(456/(345/234(456/3,46
3ananne 21
1 2 3 4 5 6
b b B B B A

Mxu. IlanopoTHHK000pa3HbIe

Mxu. 3esiennie MxH. CTpoeHHe H pasMHOXKEHHE KYKYIIKHHA
JbHa. Mox cparaym, 0cOOEHHOCTH CTPOCHHA.
O6pa3oBanue Topda H €ro 3Ha4CHHE

MoxoBHIHbIE — BEYHO3eJIeHble, MHOTONETHHE pacTeHHs. CoBpeMeH-
Has (yiopa MOXOBHJIHBIX HacyuThiBaeT okono 25 000 sunoB. Teno moxo-
BHIHBIX TMpPEJACTaBIsieT co0oi NGO COeBHILE, MpUXKaToe K cybcrpary,
nubo crebenb ¢ NHCThAMH. Y MXOB KOpHEH HET, eCTb TOJIBKO PH3OHIBI,
BBITNIOJIHAIOIIHE POJIb KOpHEH. Y MXOB ¢J1a00 BhIpakeHbl IPOBOASIINE, 3a-
nacaroime 1 MexaHu4ecKue TKaHH.

®doToCHHTE3UpYIOLLEE TEI0 MOXOBHAHBIX MPEACTABNIACT COOOH raMero-
¢wur. Ha rametoduTe pasBuBaloTCs MY)XCKHE (ARHTEPHAMH) M >KEHCKHe (ap-
XeroHHH) ToJIoBble opraHbl. B auTepuamsax o0pasyloTcs ABYKIYTHKOBBIE
CMEepMaTO30Mibl, @ B apXETOHUSX — KPYNHbIe sinekneTkd. [Tpn moMomn
BOIpbI (B CHIPYIO MOTOAY) CIIEpMATO30MABl BHIXOMAT H3 AHTEPUIUEB, U OJMH
W3 HUX TIPOHHMKAET B apXEroHH# M OIUIOAOTBOPSACT AHHEKIETKy. 13 3UroTh
BhIpacTaer criopodut — Gecrnosioe nokosneHune. CriopodHT npeicTaBieH Ko-
poGoukoii, cuasmieil Ha HoxKke. B kopobouke 06pa3yloTcst Criopsl.

IIpn npopacrannyn cropst GOPMHpPYETCS NMPOTOHEMa — TOHKas pa3-
BeTBJICHHas HUTh. Ha nmpoTtoHeMe 00pa3yioTcsi MOYKH, KOTOpEIE JAl0T Ha-
4ano HOBBIM rameropHrtam. ['ameToPuTbl CIOCOOHBI K BEreTAaTHBHOMY
Pa3MHOXEHHIO.

Bo BnaxHBIX, 3aTEHEHHBIX MecTax M Ha 0oyoTax mpouspacraer Ky-
KYHIKHH JIeH, 3eeHble cTeba1 KoToporo odpasyioT nogymeukH. Kykymi-
KHH JleH — pacTeHHue ABYIOMHOE. Ha BEpPXYIIKe OJHHX cTebineil pa3BHBa-
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I0TCS apXEeTOHHH, a Ha APYTUX — aHTepuaud. OII0J0TBOPEHHE MTPOUCXO-
JUT ¢ moMoupbio BoAbl. Ilocie OMIOAOTBOpEeHHs Ha KEHCKOM DPacTEHHH
pa3BHBaeTcs cnopoput — kopobouka Ha Hoxke. CriopodHT KenTOBaTOrO
uBeTa, He crnocobeH K (POTOCHHTE3y M MHUTaeTcA 3a cyeT ramerodHra.
‘B kopo6ouKke cO3pEBaIOT CMOPHI, 3 KOTOPLIX TI0CIE MPOpacTaHus obpasy-
eTcA HUTYaTas npoToHeMa. Ha mpoToHeMe pa3sBHBAIOTCA TMOYKH, a M3
HHX — HOBBI€ 3€JICHbIE FaMeTO(UTHI.

CdarnoBble MXH LIHPOKO PaclpOCTPaHEHBl B YMEPEHHBIX U XOJO-
HBIX WHPoTaX. OHU 06pa3yloT CIUIOIIHON MOKPOB Ha G0JI0TaX M BO BJIaX-
HBIX JIecax.

Crebau y cdarHyma MpsAMOCTOAUHE, JIHCThS PAclOIOKEHB MYyTOBYa-
TO, CTeOesIb BETBUTCS, BETBH HECYT JIHCThA. JINCTbS OHOCIIOHHBIE, COCTO-
AT H3 KJIETOK ABYX THIIOB — >KHBBIX, 3€JIEHBIX, KOTOpPBIE COAEPXKAT XJIOpO-
riacTel, H 6ecuBeTHbIX MepTBbIX. OOONOYKH MEPTBBIX KJIETOK HMEIOT
KPYTIHBIE OTBEPCTHA, Hepe3 KOTOphle B HUX TPOHHMKAeT BOZAA, MO3TOMY
charHyM HakarIMBaeT BOAY.

CdarnyM — pacTeHHe OJHOAOMHOE: Ha OJHOM crebyie obpa3syrorcs
apXeroHMu M aHTepuauH. OMIox0TBOPEHHE MPOHCXOAHT C ITOMOLIBIO BO-
Abl, IO KOTOpOH CnepMaTO30MA MOAIUIbIBaeT K siuexsierke. M3 3urors
dopmupyetcsa cnopodut. OH npenacTasiaseT coboif KOpoOOYKY Ha HOXKKE.
CnopodHutr — HedoTOCHHTE3HpYIOLIEe MOKONEHUE, OH MHTAeTCs 3a-CYET
3eeHOro raMetodura. B xopobouke co3peBatoT cropbl. OHH BBICHINAIOTCA
U pacnpoCTPaHAIOTCS C IOMOILBIO BETpa MM BoAsl. M3 cniopsl mpopacTaer
NPOTOHEMA, HA KOTOPOH pa3BHBAIOTCA CTEOIH raMeTOpHTA.

CdarayM He UMeeT PU3OMAOB, OH BIIUTHIBAET BOAY BCEH MOBEPXHO-
cTei0 Tena. HikHasg yacTh cTebnst charHyma mnorpy:keHa B BOAy H MOCTe-
NEeHHO OTMHpaeT. OTMeplIHe YacTH CTe6 ONYCKalOTCS Ha HO BOAOEMa,
rJie MEMIEHHO pa3fiararoTes MpakTHYeCcKHu Oe3 KocTymna Kuciaopoaa. B pe-
3yabTate obpasyercs Topd. [Ipouecc TopdoobpaszoBaHHs NPOTEKAET OYEHD
MemneHHo — 1 cM 3a 10 ner. CharHyMm comepxHT KapOOI0BYIO KHUCIOTY,
obnamaromyo GakTepUIMIHBIMH CBOHCTBaMH, MO3TOMY B TOPQAHBIX OT-
JIOKEHHAX XOPOLIO COXPAHAKOTCHA OCTAHKH )XUBOTHBIX W PaCTEHH.

Topd — ueHHoe ynoOpeHHe, TakKe HCIOJB3YETCS B XHMMHYECKOH
TNIPOMBIILJICHHOCTH KaK ChIpbE U1 NMOJIYYCHHS JIAKOB, KPAaCoOK, IIaCTMACC,
METHJIOBOTO CNIUPTA, KapOOoJIOBOM KHCIOTH H B KAU€CTBE TOIUIHBA.

3HayeHHe MXOB B TIPHPOJE B OCHOBHOM CBSi3aHO cO C()arHOBBIMM MXa-
MH, BHI3BIBAIOILUMH OBICTpOE 3a001auuBaHHe U TopdooOpa3oBaHueE.
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I1anopoTHHKH, XBOLIM, N1ayHbl. CTPOEHHE H Pa3MHOXKEHHE

HacuuteiBaercss okono 12 000 BHAOB COBPEMEHHBIX IAllOPOTHHKOB.
[pubnm3uTensHO ABE TPETH BUIOB NPOU3PACcTaloT B TPOITHKAX, a OCTaBILAs-
Csl TPETh — B YMEPEHHBIX 30HaX. _ B

ITanopoTHMKH YMEPEHHBIX [IMPOT — MHOIOJIETHHE TPABSHHUCTEHIE pac-
TeHusl, B TPOTIMYECKUX Jiecax BCTpedaroTcs ApeBoBuaHbIe popmel. Hemuo-
TOYHCJICHHBIE BUZIbI (CAJIbBUHHSA) OOHUTAIOT B BOJIE.

CnopodHThl NanOpPOTHHKOB HMMEIOT TOJCThIE, MOLIHbIE KOpHEBHIIA, Ha
KOTOPbIX KaxIbIH roji obpa3yloTcs po3eTKH JIMCThEB. IpyaaTouHble KOPHH
OTXOJISAT OT KOPHEBUILl Y OCHOBaHHi JUCTheB. Ha KPYIHBIX JTHCTBAX (Baksax)
HUMEIOTCS] MEJIKUE JIMCTOYKH, KOTOpbIE BBINONHAIOT (POTOCHHTE3HPYIOIIYIO H
cnopoHocHylo GyHKkIMH. CHOpaHTMM pacloNaraloTcs Ha HIDKHEH CTOpOHE
JIUCTBEB M COOpaHbl B KY4YKH, ONEThIE CIELMAILHBIM IOKPHIBAIBLEM. OTa
CTpYKTypa Ha3biBaercs copycoM. [lociie co3peBaHUs CIIOPbl pacCEUBAKOTCS H
IpH NOMAJaHKH B OIaroNnpHATHBIE YCIOBUS POPACTAIOT B 3apPOCTOK — rame-
TOGUT. 3apOCTOK — MHKPOCKOTIHUECKOE 3€JIEHOE PACTEHHE CEpALICBUIHOM
¢opmpl. C HIKHEH CTOPOHBI 3apOCTKA Pa3BHBAIOTCH GECLIBETHBIE PH3OMIBI,
BeINONMHsIOIIME GYHKIMIO KOpHeil. Tam ke obOpa3ylorcs >KEHCKHe (apxero-
HHH) 1 MY)KCKHE (QHTEPHNH) MOJIOBBIE OpraHbl, B KOTOPBIX CO3PEBAIOT MONO-
BbIE KJIETKH. [/ mepenBIDKeHHUs CepMaTo30Maa K sIHIIeKIIeTKe HeobXomMa
Bona. Ilocne OIIOAOTBOPEHHS M3 3UTOTHl Pa3sBMBACTCS 3apPOABML, KOTOPBIH
NIEPBOE BPEMsI CYLIECTBYET 3a CYET NMUTATEJBHBIX BEILECTB 3apOCTKa. 3apo-
JBIII YUMeEET CIICHANbHYI0 HOXKKY C IPUCOCKOMH, C MOMOILBIO KOTOPOH OH MO-
TpeDisieT OpraHUyEeCKHe BEIECTBA M3 3apOCTKa, M HeOonbLIoH aucT. Yepes
HEKOTOPOE BPEMS 3apOCTOK OTMHPAET, U MOJIOSIOH CIIOPO(UT MEPEXOAUT K
CaMOCTOSTENBHOMY CYIIIECTBOBAHHIO.

B HacTtosiee BpeMs XBOILeBHIHbIEe NPEICTABIEHb OJHUM POAOM, KO-
TOpBIH BKJIIOUAET OKOJIO 30 BUIOB MHOTOJIETHUX TPABSHUCTBIX PACTEHUH, U3
HUX 17 BcTpeyaroTes B Hallieit ¢uiope.

XBOIIHM MPOU3PACTalOT BO BJIAXHBIX WIH 3a00moyeHHBIX Mectax. Han-
3eMHBIE MOOETH HUMEIOT WIEHHCThIC CTeOIM ¢ MYTOBYATO OTXOAAIIMMH OT
y3JI0B BETBAMH. JIUCTBS MENKHE, YELIyEeBH/IHbIE, COOPaHbI B y3/1aX MYTOB-
kaMu. B xierkax KoMl ctebiell M JIMCThEB OTKIIAbIBAIOTCS KPUCTAILIBI
KpEeMHE3€eMa, IO3TOMY TEJIO XBOLLEH OYEHb HKECTKOE.

HansemHble noberyn xBolua exeroqHo GopMupyloTCs U3 MOUYEK KOpHe-
BHLIa. OT KOPHEBHI{A OTXOAAT IIPHAATOYHbIE KOPHH.

VY xBoia ABa TMNa noderos. PaHHel BecHOH pa3BUBAIOTCS BECEHHHE
noberu. OHU CBETIIO-KOPHYHEBOTO 11BeTa, HeoTOCHHTe3Uupymolue. B y3-
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Jax nobera pacroyararorcs IUICHYaThle KOPHYHEBBIE JIMCTOUKH, 00pasyro-
1IMe MYTOBKY, KOTOpas oxBaThiBaeT cTebenb. Ha KoHIax BeCeHHHX MOOEroB
(OpMHUPYIOTCS CIIOPOHOCHBIE KOJIOCKHU. Ilociie co3peBaHMs CIOPHI BHICHINA-
IO0TCS1 ¥ IPOPACTalOT B 3apOCTOK (TaMeTo(dUT). 3apOCTKH y XBolleH 3eNeHbIe,
cBoOOaHOXKUBYIIHE. [ aMeTO(UTHI HEONTOBEUHBI, MOTYT OBITH OJHOTIOJNHI-
MH WM 000€NOIBIMH, Ha HAX Pa3sBHBAFOTCS JKEHCKHE M MYXCKHE IOJIOBBIE
oprausl. [ OILI010TBOPEHHS HEOOXOAMMa BOIa — CIIEPMATO30MU] IUTaBacT
H jJocturaeT siuexieTky. Ilocie ommoaoTBopeHHs U3 3UTOTHI Pa3BHUBACTCS
3apofbIll. 3apoibIll HEKOTOPOE BpeMs CBs3aH C raMeTo(puTOM, a 3aTeM
HpOpacTaeT B CHOPOGHUT.

IMocne oTMHpaHHsA BECEHHUX MOOETOB Ha KOPHEBHUILIE Pa3BUBAIOTCS JIET-
HHE, GOTOCHHTEIUPYIOLIHE TTOOETH.

CoBpemenHast ¢uopa HacuuteiBaeT okono 1000 BHIOB NJIayHOB:
400 BunoB oTHOCATCS K poxy [lnayH u okoso 700 BumoB k poxy CenaruHernia,
KOTOpble OOHMTAIOT B OCHOBHOM B TPONHKax U cyOTpormkax. Tpomideckue BH-
b1, TTIaBHBIM 00pa3oM SMHGUTHI, IAYHBl YMEPEHHBIX IIMPOT — BEYHO3ENe-
HEIE pacTeHHA, 00pa3yrolIMe KOBPhI Ha MIOYBE MO/ IOKPOBOM XBOHHOIO Jieca.

Criopo(HT mayHa HMeeT BETBALIEECS TOI3EMHOE KOPHEBHIIE, OT KOTO-
pOro OTXOIAT HA/3eMHBbIE MOOETH U NMPHIATOYHbIE KOPHH. YellyeBUOHbIE
JMCTBS TUIAyHA PAaclojararoTcs CHpaibHO Ha noberax. CrebGnu mmayHa
CTENATCA 10 3€MJIe, OT HHX BBEPX OTXOMAAT BEPTHKAILHBIE OOETH, HEKOTO-
pbl€ U3 HUX 3aKAHYHUBAKOTCS CIIOPOHOCHBIMH KOJIOCKaMH.

IMocne nmpopacTaHus COpHI MIayHa JAOT Hadalo 00O0eNoBIM raMeTo-
¢utam. 'ameToPUTEH — HE(OTOCHHTE3UPYIOIIUE PACTEHHS, KOTOPHIE pa3-
BHBAIOTCA 0] 3eMJeii B cMOHO3e ¢ moYBeHHBIMH rpudamu. [ omono-
TBOPEHHS HEOOXOmMMa BOAa — IO HEH JBYXI'YTHKOBBIA CIIEPMAaTO30MA
Jocturaer sinexnerky. Ilocne orogoTBOPEeHHs U3 3UTOTHI pa3BUBAeTCS 3a-
ponsiil. OH HEKOTOPOE BpPeMsi CYLIECTBYET, IPUKPENUBIIMCH K TAMETOMHTY.
3aTeM raMeToHT OTMHPAET, U M3 3apOABIIIA PAa3BUBAETCS CAMOCTOATENLHOE
pacTeHue — cropoQHuT.

Poits anopoTHUKOOOPa3HLIX B IPUPOAE H B XO3AMCTBEHHOH JEATENbHO-
CTH YeJIoBeKa B OCHOBHOM CBSi3aHa C 3aJIe)kKaMH KaMEHHOTO YTJis, o0pa3oBaH-
HBIMH JPEBHUMH TANlOPOTHUKOOOPa3HEIMH B KAMEHHOYT'OJJbHOM MEPHOJE Ma-
ne030s. CoBpeMeHHbIe ITaNOPOTHUKOOOpa3Hble MHCIIONB3YIOT B MEIMIIMHE
(HarpuMep, LIMTOBHUK MYXCKO# IIPUMEHSIOT KaK IIMCTOrOHHOE CPELCTBO), B
Ka4yecTBE JIEKOPATUBHBIX PACTEHHit, B aKBapHyMax M BOJOEMaXx (CabBUHHA,
a3oJuta KaponuHckas). Hexotoprie BHIBI a30/UThI HCTIONB3YIOT Kak 3€JIeHOe
ynobpeHue, oboramaroiiee mo4yBy a3oToM. XBOHIM 4YacTO OLIBAIOT 3J10CT-
HBIMH COPHSIKaMU; CPE/IH HUX BCTPEYAIOTCA U SJOBHTHIE BHIBL.
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3agauus

Bbi0epHTe 01HH NMpPaBHJIbLHBLIH 0TBET.

K MOXOBHIHBIM OTHOCHTCA

1) nmamunapus 3)
2) oneHUH MOX 4)
Y M0x000pa3HBIX OTCYTCTBYIOT

1) crebmn 3)
2) KopHH 4)
Cnopsl Yy MXOB CO3p€BalOT B

1) copycax Ha HIXKHEH CTOPOHE JIHCTa
2) kopoboukax

3) mmMmkax

4) CHOPOHOCHBIX KOJIOCKaX

charaym
JieKaHopa

JIUCTBA
PH30HMIEI

SliinexyieTka y KyKylIKHHa JIbHa CO3peBaeT

1) Ha HIODKHEH CTOPOHE JIUCTBEB XXEHCKOI'O paCTCHHUSA

2) Ha BEpXYIIKE XEHCKOrO pacTeHHUs

3) y OCHOBaHHS PH30HIOB XEHCKOTO pacTeHHS

4) Ha 3apoCTKe

U3 cnopb! KyKyIIKHHA JIbHA BO BJIQXXHO# 1o4yBe oOpa3yercs

1) mporoHema 3)
2) 3apoCTOK 4)

W3 3UroTel Y MXOB pa3BHBAaeTCA

CIIOPOHOCHBIH KOJIOCO

3UroTa

MYXCKO€ paCTCHHE
KCHCKOC pacTCHHC

charaym
JAaMHHApHA

cTpoOHIIBI

1) Kopoﬁoqxa Ha HOXKe 3)

2) 3apoCTOK 4)

B obpa3oBanuu Topda NpUHHUMAET y4acTHe
1) acmaparyc 3)

2) dykyc 4)
JINCTBA MaNOPOTHHUKOB HA3EIBAKOTCS

1) Baitu 3)

2) copychl 4)

ITanopOTHHK-OPJISK UBETET

1) pa3Broay 3)
2) pazB3roma 4)

KOHHJIHH

OJIHH pa3 B )XU3HH
HHUKOI'J1a



10.

11.

12.

13.

14.

15.

16.

17.
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CxormuteHus CIIOpPaHI'HEB Y NAaIOPOTHHUKOB HMCIOTCS Ha

1)
2)

BEPXHEH CTOPOHE JTHCTHEB 3) Bepxyikax noberon
HW)KHEH CTOPOHE JTUCTHEB 4) OCHOBaHHUAX KOPHEBHLI

Uz CIIOpHI NAIIOPOTHHKA pa3BUBACTCA

1)
2)

3apOCTOK 3) crebens
KOpHEBHLIE 4) mepBbIH JIUCT

JIncTes y XBOLUEH PacnoNnokKeHbl

1)
2)

MYTOBYATO 3) CyIpOTHUBHO
MIOOYEPEAHO 4) IHCTBS OTCYTCTBYIOT

Crnopsl y XBoOILIEH CO3peBaOT

1
2)
3)
4)

HAa 3apOCTKax

B KOJIOCKaxX Ha BepXyllIKax 1oberos
HAa MOBEPXHOCTH JINCTHEB

CIIOpBI OTCYTCTBYIOT

JINCTBS COBMEILAIOT (pYHKLHH CHOPOHOUICHUS H POTOCHHTE3A Yy

1)
2)

MXOB 3) xBouiei
ManoOpOTHHUKOB 4) nayHoB

[amerodut npeodbnagaer y

1
2)

MXOB 3) xBouiei
MaNlOPOTHHUKOB 4) nnayHOB

BoiGepuTe TpH NpaBHIILHBIX OTBETA.

3apocTok npeacTaBaseT coboit

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

obpa3oBaHue, pa3BHBAIOLLIECECS U3 CTIOPHI
MECTO, I'Jie CO3PEBalOT CNIEPMATO30H/IbI

MECTO, I'/I€ CO3PEBAIOT AULIEKIIETKH

Hecnonoe nokoeHue (cropodur)

TOHKYIO 3€JICHYIO HHTh C MOYKaMH
HEe)OTOCHHTE3UPYIOLIYI0 KOPOOOUKY Ha HOXKKE

K NManopoOTHUKOBHIHBIM OTHOCATCA

)
2)
3)

KYKYLIKHH JIeH 4) cdaraym
HIHTOBHHK MYXXCKOH 5) sdrens
KOYeIbDKHUK >KEHCKUH 6) canbBHHUSA



18. Cdarnym He umeer

1) nucteeB 4) crebneit
2) pH30HIOB 5) KopHe#
3) uBserxoB 6) BereTaTHBHBIX OPraHOB

19. Topd Hcnonb3yroT A HONyYEHHA

1) anpruHOBO# KHCIIOTEHI 4) 6poma
2) xap0oJI0BOH KHCIOTHI 5) MeTHIOBOro CIIMpTa
3) i#ona 6) osTHIOBOrO CIMpTa

20. Top¢ ucrone3yroT Kak

1) ynoOpenue

2) TOIIMBO

3) nexapcTBO

4) KOpM CKOTY

5) GuneTp ONsS OYMCTKH CTOYHBIX BOL

6) chIpbe U1 XHUMHYECKOH MPOMBILLIEHHOCTH

21. YcTaHOBHTE COOTBETCTBHE MeEXK1Y HAa3BAHHEM PaCTCHHdA H OTAe-
JIOM, K KOTOPpOMY OHO OTHOCHTCH.

Ha3zBanne pacTeHus Otaen

1) canbBuHMA A) MOXOBHUOHEIE

2) codarmym . B) mnanopoTHHKOBHIHBIE
3) agmaHTyM
4) JTHCTBEHHHK
5) azomna

6) Hedponenuc

KiaouH K 3a1aHHAM

Ne Bonpoca 1 ({2 |3]|4]5 6 7 8 9 10
OTBeT 31222 1 1 3 1 4 2
Negonmpoca |11 |12 {13 {14 (15| 16 17 18 19 | 20
oTBET 1 1{24{21]1]1,23}23,6(235(256/(126
3ananmue 21
1 2 3 4 5 6
B A b B b b
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T'onocemMeHubIe

CTpoeHHe H pa3sMHOXKeHHE roJ10CeMEeHHbIX Ha MpHMepe
COCHBI H esin. PacnipocTpaneHue XBOHHBIX, HX 3HaUeHHe
B NpHpoOJe, B HAPOJIHOM X037l cTBe

I'oj10ceMenHble — 3TO BEUHO3E/IEHbIE IEPEBbs, PEXKE JIMAHBI WM KYC-
TapHHKH, TPaBAHUCTBIE (HOPMBI OTCYTCTBYIOT. Y TOJIOCEMEHHBIX CEMANOU-
KU pacmojiOXeHbl OTKphITO. B coBpeMeHHoil ¢uope Haubonee OGoraro
NPEACTaBJIEH MOAKIACC XBOWHBIX, KOTOPBIH HAacCUMTHIBAET okojio 600 BH-
ZoB pacteHui. OHH 00pa3yloT jneca B ceBepHoil yacTH Espasun u Cesep-
HOIl AMepHKe.

XBOHHBIE — 3TO JIepeBbs M KYCTAPHUKH. JIMCTbS Y XBOHHBIX MIJIOBUI-
HbIE, MHOTOJIETHHE. BOJBIIMHCTBO pacTeHMH BeuHO3eNEHbIE, €CTh JIHCTO-
nanHele (AucTBeHHHMUA). Pactenus, kak npaBwio, onHomoMmHbele. CocHa
o0bIKHOBEHHAasi — 3TO AepeBo, Aocturatomee 50 M BoicoThl. Ha koHLIAX
BETBEH pacronaratoTcs NOYKH, KOTOpbIE Jal0T Hayalo HOBbIM noberam. Io-
O€rn y CocHBI JBYX THIIOB: YJUTHHEHHBIE W yKopoueHHble. Ha ymimuHeHHBIX
noberax HaxOAATCS KOpPUYHEBAThIE YEITYIUaThIe JIUCThA, U3 Ma3yX KOTOPBIX
Pa3BHBAIOTCS YKOpOYeHHble moOern. Kaxipiii ykopoueHHBIH nober HeceT
JiBa JIMCTa — XBOWHBI. XBOWHBI XUBYT OT 1,5 10 2 5eT, a 3aTeM onajaroT
BMecTe ¢ 1oderoM. XBOMHBI MOKPBITHI TOJICTOH KYTHKYIOMH, Y HHX BCETo ABa
HEBETBSIMUXCS COCYIUCTBIX MTyYKa U HEMHOIO YCTBHI, KOTOpblE HAXOAATCS
B yriyOleHHH, IMO3TOMY COCHa 3KOHOMHO HcmapseT Boay. OcobeHHOoCTH
CTPOEHHS JIHCTHEB MO3BONIAOT COCHE OOUTATh B OTHOCUTENIBHO 3aCyLIIMBBIX
MECTax M NEPEHOCHTh 3HAYUTENbHOEe nepeoxiaxiacHue. HenpuxoTiHBocTs
COCHBI Takxe 0OBACHAETCS CTPOEHHEM €€ KOPHEBOI cucTeMbl. COoCHa UMeeT
CTEP)KHEBYIO KOPHEBYIO CHCTeMy. [ NaBHbIH KOpeHb NPOHHKAET ITyOOKO B
MOYBY M JOCTaBIAET Boay pacteHuto. [lpu npou3pacTaHMM Ha 3bIOYYHX
nouBax (MECKH) y COCHBl MOIIHO Pa3BUBAIOTCsi OOKOBBIE KOPHM, KOTOpbIE
yIepKHBalOT pacteHue B rpyHTe. CocHa cBeToMoOMBa, MOXKET pacTH Ha
OeqHBIX MOYBaX M AaKe Ha OoyoTax M Ha ckajax. Tojcras mpoOka cTBona
M03BOJIAET COCHE MEPEHOCHTH HE OUEHBb CHJIBHBIE [10XKAPBbL

BecHoi#l y ocHOBaHHs MOJIOAbIX OGETOB 00pasylOTCs KeaTO-3€EHbIE
MYXCKHE ITHIIKH. B My»CKHX 1IHIIKax GOpMUPYIOTCS MblIbLIEBbIE 3€pHA,
COCTOAMIME U3 ABYX KJIETOK: BEr€TaTUBHON M reHepaTHBHOH. I'eHepaTHB-
Has KJIETKa JEJIMTCS Ha JABE MYXCKHE raMeTsl — crepMud. [Ipiibua pas-
HOCHTCS1 BETPOM.
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XKenckue mmiku cobpansl mo 1-3 Ha KOHLAX MOJOABIX MOOEros.
Kaxxmas wmmka npeacTtabiser coboi 0Cb, OT KOTOPOH OTXOOAT YeEllyH
ABYX THUMOB: OECIIOOHbIE M ceMeHHble. Ha kaxaoil cemeHHO# delrye c
BHYTpeHHeH cTOpPOHBI hopMHpyeTcs To 1Ba ceMsa3adaTka. B iueHTpe cems-
3ayaTka pa3BHBACTCS YHAOCIEPM, KOTOPHIH NIpeACTaBIIsAeT cOO0M XeHCKHIH
rameTodUT. DHIOCTIEPM Pa3BUBAETCS U3 METACIIOPbI, B €r0 TKAHH 00pasy-
IOTCA [1Ba apXErOHMUA.

[IbuIblIa TIEPEHOCHTCS BETPOM K MBUIBLEBXOAY cems3avyatka. H3
NbUIBLIEBX0JA BBIACHAETCS KICHKAs )KHAKOCTD, [IPU MOACBIXAHHH KOTOPOM
NblIbLIA BTATMBAETCA BHYTPb ceMs3adaTtka. Mexkay ONbUIEHHEM H OILIONO-
TBOPEHHEM MPOXOAHUT OKOJIO roja. [1puIblieBOE 3€PHO [IPOPACTAET B MbLIb-
LIEBYIO TPYOKY, KOTOpas IOCTHraeT apxeroHus. B koHIle nbuibLeBoi Tpyo-
KM HaxonaTcs 1Ba cnepMus. OIMH M3 HHMX CIMBAETCAd C SHLEKIETKOH
OZTHOTO M3 apXETOHHEB, a Apyroi norudaer. 3 obpasoBasiueiics 3UTOThI
pa3BUBAETCS 3apOJbILLL.

3apoAblill COCTOMT M3 IO4YEYKH, KOpellIKa, cTebelbka H HECKOJIbKHX
(ot 5 no 12) cemsaoneii. Ilocne omnoaoTBOpeHHs ceMs3a4aToK NpeBpania-
ercst B ceMa. CeMsl COCTOMT M3 CEMEHHOH KOXYpBbI, 00pa3yloHeics 13 no-
KpPOBOB CeMsi3ayaTKa, raluIOMIHOrO XEHCKOro 3HJO0CIEepMa M 3apojbllia.
[locne co3peBaHUS CeMSH CEMEHHbIE YEUIYHKH LIMHIEK PACKPLIBAIOTCS U
CEMEHa BBICHINIAIOTCS; 3TO TPOMUCXOAMT B KOHLE 3UMBI. CeMeHa COCHBI
HMEIOT NIPO3payvHOe KPHUIBIIIKO H PAaCHPOCTPAHSAIOTCS BETPOM.

Eme onuH BaxHBIH IIpeACTaBUTENb IONOCEMEHHBIX — 3T0 eab. OHa
TEHEBBIHOCIIMBA, pacTeT Ha OoraThix mo4ysax. Enp Moxer pacti noj nono-
rOM COCHBIL. Y €M MOBEPXHOCTHas KOPHEBas CHCTEMA, XBOS CYILIECTBYET
6—8 net, npobka TOHKas, MIOITOMY €JIb HE NEPEHOCHT Na)ke HECHIIbHbIE
noxapsl. KopHeBble CHCTEMBI COCHBI H €1H 00pa3yroT cHMOHO3 ¢ riudamu
IPUOHHUIL — MHKOPH3BL.

Jipyrue npeacTaBHTENH [ONOCEMEHHBIX — 3TO IHXTa, JIMCTBEHHHLA,
MOXOKEBEJIBHHUK, CEKBOMHS (CaMOe BBICOKOE JIEPEBO Ha 3eMJI€ — €ro BhICOTa
MoxeT Aocturath 120 M) u ap. Cpenn roJoceMeHHBIX €CTh H «AOJIT0XKH-
TEJIN»: COCHA OCTHCTas, KOTOpas mpou3pactaeT B KanupopHHH, MOXeT
#uTb 10 5000 ner.

3HaveHHE TONOCEMEHHBIX B OHOLIEHO3aX OTPOMHO, TaK KaK OHH sIBJIS-
I0TCS JlecooOpa3yroliuMu nopoaaMu. B CeBepHoM Mosyiiapuu Gosibiuas
4acThb JIECOB — 3TO XBOHHBIE jleca. | 0J10CeEMEHHBIE pacTeHHs NArOT IHMILY
’KMBOTHBIM — JIOCH IHTAIOTCS MOJNOABIMH NoOeraMH COCHHI, O€NKH, Kie-
CThl — CEMEHAMH KEAPOBOH COCHBI M T.1. J[peBECHHA TOJIOCEMEHHBIX HC-
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MOJBb3YETCS YET0BEKOM U1 pasHbIX IENeH: KaK TOIUTUBO, KAaK CTPOHTEb-
HbIH MaTepHua, Kak ChIpbe U1 MOMy4YeHHs Oymard u T.1.

3apanus

BoiGepuTe oAHH NMPaBUIBLHBLIH OTBET.
1. T'onoceMeHHBle pacTEHUs NIPEACTABIAIOT COOOH
1) oTmen BEICHIMX pacTeHMiH
2) oTAen HU3MIMX pacTeHUi
3) xknacc
4) cemeiicTBO

2. K ronoceMeHHBIM He QTHOCATCS
1) Tyu 3) nuxTHI
2) MOXKeBEIbHUKH 4) BepeckH

3. K BeuHO3€IeHBIM XBOHHBIM HE OTHOCATCS
1) emu
2) cocHBI
3) Tcyru
4) JHCTBEHHHIIbI

4, CocHEI MOTYT pacTH
1) Ha meckax
2) Ha ckanax
3) Ha topdsaHHKax
4) B mOOBIX U3 NEPEUYUCIICHHBIX BHILIE YCIOBHIH

s. XBOMHKH COCHBI OOLIKHOBEHHOM
1) cMeHsAI0TCS eXeroaHo
2) xuByT 2-3 roma
3) xuByT 5-7 ner
4) XHUBYT B TeUeHHE BCEH XHU3HH PacCTCHUA

6. KonuyecTBO XBOMHOK COCHbI OOBIKHOBEHHOH Ha YKOPOYEHHBIX
noferax cocTaBiseT
1) omny
2) nBe
3) uetnipe
4) HeolpeaeneHHOe OONbIIOE YHCIIO
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10.

11.

12.

13.

14.

IpH pa3sMHOXKEHHH Y FOJIOCEMEHHBIX IIPOUCXOAUT PACIIPOCTPaHEHHE
1) mnonos 3) 3apocTkOB
2) cemsH 4) cnop

JKeHCKHe IMHUIIKH Yy COCHBI pacIONIOKEHb!
1) y OcHOBaHHMs MOJIOABIX MO0OEros

2) y OCHOBaHHSA CTaphIX MOOETOB

3) Ha BepxXylIKax MOJIOABIX OGEroB

4) Ha BepxyIIKax CTapbIX MoOeros

CeMs y TOlIOCEMEHHBIX BKIIIOYAET B Ce6sl

1) 3apoxsim

2) sHIOCIEpPM

3) CEeMEHHYIO KOXYpPY

4) Bce MepeyYHCIeHHBIE BbIIE KOMITOHEHTHI

ITocne onbuIeHHs OILIOAOTBOPEHHE Y COCHBI IPOHCXOAUT Yepe3
1) Hememo 3) rox
2) TpH Mecsua 4) naBarona

CeMeHa cocHb! OOBIKHOBEHHOH pacroIOkKeHbI
1) nonapHo Ha 4emysx [UHIIEK

2) NOOJMHOYKE HA YeIyAX IIHIIEK

3) B mIOAax

4) OTKpBITO Ha BepXyILKax nmoberos

CemeHa cocHbI OGBIKHOBEHHOH pacipOCTPaHAIOTCS C MOMOIIBIO
1) Bogwl 3) 3Bepen
2) Berpa 4) nTul

Myxkckue ramMeTsl He 00J1afaloT NOABKHOCTBIO Y
1) mxoB

2) NanopOTHHKOB

3) romoceMeHHBIX

4) xBouueH

BHJIOCHCpM B CEMCHAaX IroJIOCEMCHHBIX

1) ramnougeH
2) pumouaeH
3) TpPHIUIOHJEH
4) TOJHILTONAEH
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15.

16.

17.

18.

19‘

20.

84

XBOHHbIE PaCTEHHS BRIIEIAIOT

1) aHTHOHOTHKH

2) xaydyk

3) ¢utoHIMARI

4) xap60J0BYIO KHCIOTY

BribepHTe TpH NpaBHILHBIX OTBETA.

K ronoceMeHHBIM OTHOCSTCS

1) kunmapucsl 4) MaHrpsl
2) JIHCTBEHHHIIBI S) 6ao6absl
3) cexBoiin 6) arassl

XBOMHKH HCTIAPAKOT Malo BO/Ibl U3-3a TOrO, YTO

1) Bopma 3anacaercs B creOne

2) TpaHCHHpALMIO OCYLIECTBIAET B OCHOBHOM cTebenb
3) OHH onylIeHEBI

4) Ha HHUX MaJI0 YCThHI[

S) OHH MOKPHITHI TOJICTOH KOXKHLIEH

6) cocyaucThie Ty4YKH B HHX HE BETBATCA

YeuryeBUAHYIO XBOIO HMEIOT
1) xenpwi

2) Tcyrd

3) Tym

4) THCCHI

5) MOXOKEBEIbHHKH

6) KHUNapHUCOBHKH

JpeBecrHa XBOMHBIX HCIIOIb3YETCA IS MTOJIYYEHHA
1) ckunupapa

2) xaMmdopbl

3) anerMHaToOB

4) Oanb3ama

5) auerona

6) aHHnHHa

IIpouHy10 TBEPAYIO APEBECHHY HMEIOT

1) nuxth 4) NHCTBEHHHIBI
2) COCHBI 5) tym
3) xenpst , 6) MOMOKECBEIbHUKH



21. YcTaHOBHTE COOTBETCTBHE MEXKAY Ha3BAHHEM pPACTEHHS H ceMeii-
CTBOM, K KOTOPOMY 3TO pacTeHHe NMPHHANJIEKHT.

Ha3BanHe pacTeHus CemeiicTBO
1) MaMOHTOBO JEpeBO A) KuNapHCOBBIE
2) MOXOKEBEIBHUK Bb) TakcoaueBble
3) muxTa B) cocHOBBIE
4) emp
5) O6onoTHBIN KHUITApHC
6) JMCTBEHHHLA

Kawouu K 3aJaHHAM

Ne ponpoca 1 2|34/ S5 6 7 8 9 10
oTBET 1 4 1414 2 2 2 3 4 3
Nepompoca | 11 |12 (13|14 | 15| 16 | 17 | 18 | 19 | 20
OTBeT 1 2131 3 |1,23/456(3,56(1,24|2,34
3apanne 21
1 2 3 4 5 6
b A B B b B
IlokpsbiTOCEMEHHBbIE

MHuoroo6pa3ne IHKOPAaCTYILIHMX H KyJbTYPHbIX IBETKOBBIX
PacTeHHH M HX KJIacCHPHKALMSA.
JJieMeHTapHble NOHATHS 0 CHCTEMATHYECKHX KaTeropHsXx.
3HaueHHe MeXIYHAPOIHBIX HA3BaAHHH pacTeHHH

IIBeTKOBBIE (MOKPLITOCEMEHHbIE) PACTEHHSI — 3T0 Haubojee MHO-
TOYUCIIEHHBIN OTIENI paCTEHUH, 3aHUMAIOIIMH TOCIIOACTBYIOLLEE TOJIONKE-
HHE B COBPEMEHHOH ¢utope.

Ortaen nenutes Ha 1Ba Kinacca: OnHononbHble U JIBynonbHbie. B cBoO
ouepenb KJIAcChl MOJAPA3AENAOTCA Ha ceMeiictBa. CeMeiicTBa noapasne-
JAI0TCS Ha POIbl, @ poAbl HA Bupbl. [Ipu omMcaHHH BHIOOB MCHONb3YyeTCA
O6uHapHast HoMeHKIaTypa, BBeleHHas K. Jlunneem. Ilo mpuHuMnaM Ou-
HApHON HOMEHKIIATYphbl IEPBOE CJIOBO B HA3BAHHH PACTEHUS ABIIACTCA CY-
LIECTBUTENBHBIM U 0003Havaer pon. OHO MMINETCS C 3aTJIABHOH OYKBBI.
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Btopoe cnoBo — npunaratensHoe H O3HayaeT Ha3BaHue BHAa. OHO IH-
meTcs ¢ ManeHpkol Oyksbl. Hampumep, Jlanasim mabickuid, JIroTHk moi-
3y4ui, ®uanka TpexuBeTHas. B onncaHMM Ha3BaHMi pacTEHHH HCIONb3Y-
€TC JIaTHHCKMH s3BIK. 3TO TO3BOJSET YHHMHIHMPOBATH pa3IMUHbIE
MECTHbIE Ha3BaHUS PACTEHHH M NO3BONAET OOTAHMKAaM, TOBOPAIIMM Ha
pasHbIX A3BIKAX, MOHUMATh JPYT ApPYTa.

LiBeTKOBbIE IEMOHCTPHPYIOT pa3JiHuHbie JKH3HEHHbiE (POpMbI: Iepe-
Bbsl, KYCTADHUKH, KyCTAPHHYKH, TpaBbl. L{BeTKOBBIE paCTCHHS UMEIOT Cie-
AylollHe OTIMYMTEIbHbIE OCOOEHHOCTH: WMEETCS LBETOK — BHIOH3Me-
HeHHblit 1ober, B KOTOPOM MIYT MPOLECCH OECNoNorT0 W MOJIOBOTO
Pa3sMHOXEHMS, CEMEHA Pa3sBHBAIOTCA BHYTPH IUI04a, KOTOPbIH 3alUMIIAET
HX OT HeONaronpusATHBIX BO3AEHCTBHH M CHOCOOCTBYET pacHpoOCTpaHe-
HHIO; OIUIOJOTBOPEHHE IBOHHOE; TKAaHH BBICOKOAH(EPEHLHPOBaHEI;
MPOBOJSAILIASA CHCTEMA JOCTUTAECT BEPUIHHBI CBOETO pa3BHTUS — (GOPMHUDPY-
€TCs COCYHCTasi CUCTEMA.

Teno BbICHIMX pacTeHHH pacujieHeHO Ha OpraHbl: KOpeHb M mooder (3a
HCKIIFOYEHHEM MOXOBH/HBIX, Y KOTOPHIX BIEPBbIE MOSBIAIOTCS CTEOEID H
JMCThS, HO KOpHEH enle Her). B cocTaB 3THX OPraHoB BXOJXHT MHOIO pas-
JUYHBIX TKaHeH. Y BBHICHIMX pacTE€HH# XOpOLIO pa3BUTA NMPOBOISHIAS CHUC-
TeMa, obpa3oBaHHas TyOOM M JpeBECHHOH. Y BBICHIMX pacTeHHii obpa3sy-
€TCs CJIOXHasi CHCTEMa IIOKPOBHBIX TKaHEH, CIOXHBIH YCTbHUYHBIN
anmnapar, pa3BUBalOTCA NPOBO/IALINE TKAHH.

XapakTepHOH 4epToi BBICUIMX PaCTEHHH ABISETCS NpaBWIbHAsg CMEHa
nokoneHnii — Oecnonoro (cmopoduTa) U monosoro (ramerodura). Cro-
pPOGHT — IUIUIOWAHOE MOKOJEHHE, KOTOpoe 00pa3yeT rarionaHble CIHo-
pbl. ['aMeTodHT — ramnonaHoe MoJOBOE NOKOJIEHHE B )KU3HEHHOM LIMKIIE
PacTEeHHi, KOTOpPOe MPOAYLUPYET FaMEThI; Y MOKPHITOCEMEHHBIX PACTEHHH
KEHCKUH raMeToOUT — 3TO 3apOABINIEBLIH MEUIOK, 8 MYXCKOH ramero-
({hUT — mBUIBLA.

OcHoBHbIE ceMeiicTBa Kiacca [IByA0/IbHbIE

CewmeiicTBo KpecTouseTHbie oxBaThiBaeT npuMepHo 3200 BUIOB pac-
TeHHH. B OCHOBHOM 3TO TpaBSHHCTBIE PAaCTEHHSA-OXHONECTHUKH, IBYIECTHH-
KH H MHOTOJIETHHKH. ECTh KYCTapHHKHU H MOJYKYCTapPHHKH.

JlucTes ouepenHsie, npocThle, 03 MPHIUCTHUKOB, MOTYT OBITh pacce-
yeHHBIMH. LiBeTkH 00oenoJibie, ¢ JABOMHBIM OKOJOLBETHHKOM. Yamieuka
oOpa3oBaHa 4eTHIPEMA CBOOOJHBIMH HalIETHCTHKaMH. BEHYHK COCTOUT H3
4ETBIPEX pa3leibHBIX JiernecTKoB. OKpacka JICMECTKOB 4allle KeJTas WM
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6enas, pexxe puoneroBas M po3osas. THIYHHOK — IHECTh: ABE — KOPOT-
KHe U 4yeThlpe Oonee AnuHHbIE. B OCHOBaHHH THIYMHOK HMEIOTCA HEKTap-
HUKH. IlecTHK — OIMH, COCTOMT M3 ABYX CPOCUIHXCA TUIOAOJHCTHKOB.
LiBeTku 6Ge3 MPHULBETHHKOB, COOpaHBl B COLBETHE KUCTh — MPOCTYIO HIH
cnoxHyo. Hacekomooneusemele. [1mon — CTpyuoK, HIH CTPYUOUEK, OT-
KpBIBacTCA ABYMsl CTBOPKaMH OT OCHOBAHHS K BEPLIHHE.

Cpeau KpecTOUBETHBIX €CTh MHOIO OBOLHBIX H KOPMOBBIX KYJIBTYp —
KarycTa (pa3Hble GOpPMEI), pena, TypHENC, XpeH, Kpecc-canar; MaCIH4HbIe
pacTeHHs — rOpYMLA, pPanc, PbDKHK; NEKOPAaTHBHBIE — JIEBKOH, HOYHAs
¢dHanka; eCTb COpPHAKM — JHKas peAbka, Cypelka, NacTylibi cyMKka, B ce-
MEHAX M BETETAaTHBHBIX OpPraHax KPECTOLBETHHIX MOIYT HaKalIHBaThCA
3¢HUpHBIE Maca, ATKaTOMIbl, XUPHBIE Macla.

CemeiicrBo PosouBernbie HacuuteiBaetT Oonee 3000 BumoB. Cpenu
HHX BCTPEYAIOTCA OJHOJETHHE W MHOTONETHHE TPaBhl, JUCTOMAaJHBIE U
BEYHO3€EJIEHbIE KYCTaADHUKH H KYCTapHUYKH, JEPEBbA.

I{BeTkM oAMHOUHBIE MM COOpaHBl B PA¥IMYHBIE THIBI COLIBETHH —
KHCTb, 30HTHK, LIUTOK U 1p. LlBeTkH 0060€noibie ¢ ABOMHBIM OKOJIOLBETHH-
KOM. XapaKTepHOH 4epTOoi 111 LIBETKOB PO30OLBETHBIX ABJIAETCA 00pa3oBa-
HMe runanTHs (4aud). ['unanTuii obpasyercs B pe3ynbTaTe CpacTaHUsA LBe-
TOJI0XKAa C OCHOBAaHMAMHM YallETHCTHKOB, JICNIECTKOB, TBIMHHOK H MPUHHMAET
yuacTHe B pOPMHPOBaHHHU JIOXKHBIX MI0J0B. HYallleuka U3 MATH (pexKe 4eThl-
pex) cBOOOJAHBIX YAIIETUCTHKOB, HHOIAA MMEETCS MoAvamine. BeHuuk u3
IATH (peXe YeThipex) CBOOOMHBIX TenecTKoB. OKpacka JIenecTkoB — Oenad,
Xenras, po3oBas. YHCIO TEIMHHOK KpaTHO MATH. [IeCTHK — OAMH WIH HX
MHOT0, KOJIMYECTBO TLIOAOJIUCTHKOB KOJIE0IETCA OT OMHOTO 10 GeCKOHEUHO-
cti. MMetotcs HekTapHUKH. Po3ouBeTHEIE — HAaCEKOMOOTBLISEMBIE PacTe-
HusA. IInoasl pasHOOOpasHBI: KOCTAHKH, MHOTOJIHMCTOBKH, MHOTOODEILKH,
MHOFOKOCTSHKH, 0510K0. CeMeHa Ge3 3Haocnepma.

PO30LBETHBIMHU SBIAIOTCS IUIOJOBLIE U STOTHBIE KYJIBTYPHI — BHLIHS,
cnuBa, A0JI0HA, TPylIa, NepcuK, abpUKOC, 3eMIISSHUKA, MAJIMHA H T.X.; Je-
KapCTBCHHBIC PACTCHHA — IUHNOBHHK, Jlall4YaTKa; ACKOPATUBHBIC — PO3blI,
crMpes.

CemeiictBo Bo6oBrie (MoTblbKoBbIE) 00beauaseT 18 000 BuaoB,
oJHO M3 Haubonee GoraTbix BUAAMH pacTeHUH cemeiictBo. Cpeau 6060-
BBIX €CTh OJHOJIETHHE U MHOTOJIETHHE TPABBl, KYCTapHHYKH, KYCTAPHHKU H
JepeBbs. Cpeau npeactaButeneid 6000BbIX HMEIOTCS JHUCTONAIHbIE H BEY-
HO3eJIeHble PaCTeHHUS.
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JIMCTbs CIIOMKHBIE, TUCTOPACTIONOKEHHE OYEPEAHOE, PEAKO CYTIPOTHBHOE.
Wmerorcs mpwmctHukn. Llerku cobpansl B pasHOOOpasHble  COLBe-
THA — KHCTb, T'OJIOBKY, 30HTHK, Kosoc. LlBeTku ofoenosbie, ¢ IBOMHBIM
OKOJIOLBETHHKOM. Yallleuka HempaBHiIbHOH (OPMBI U3 NATH CPOCLIHXCS Ya-
LIEJIMCTHKOB. BeHYHK pa3nenbHoNenecTHbINH: BEpXHUH JIENECTOK HA3bIBACTCA
napyc, Ba GOKOBBIX JIENECTKAa — BeCla, JABa HUKHHUX CPOCHIMXCA — JIOAO0Y-
Ka. THIYMHOK — JecATh, OlHa CBOGOIHAA, a IPYTHE CPACTAIOTCA THIMUHOY-
HBIMH HUTAMH B TpYOOuKy. IlecTuk — onuH. 3aBsi3p NeCTHKA OKpYXXEHa ThI-
YUHOYHOH Tpy6ouKOif. THIMHHKY U NECTHK PaCcloararoTCs BHYTPH JOMOYKH.

boboBble — HaceKOMOONbUIEMbIE PacTEHHUs, BCTPEYAIOTCS H CaMo-
onbuIAEMbIe (TOpPOX).

XapaKkTepHBbIi IPH3HAK CEMEHCTBA — 1104 600. DTO MHOrOCEMAHHBIH
IUIOJI, BCKPBIBAIOLIMHCS OT BEPXYIIKH K OCHOBaHHIO. CeMeHa MPUKpEIUIs-
I0TCA K cTBOpKaM. CeMeHa 0e3 3HgocnepMa.

Ha xopnsx GoibiurHcTBa 6000BBIX HMEIOTCA Ki1yOeHbKH. B KiryOeHb-
KaxX HaxomATCA a30TQUKCUpYIOIIHE OaKTepUH, CIOCOOHBIE HCHONB30BATh
MOJIEKYJIAPHBIH aTMOCQEPHBI a30T U MEPEeBOAUTH €ro B QOpMY, yCBaH-
BacMyl0 pacTeHMssMH. Bo Bcex opraHax 0000BBbIX coaepxHUTCA Oonblioe
Koyn4ecTBO Oenka. boOoBble: muineBbie (ropox, ¢acosb, cos), KOPMOBBIE
(momuepHa, KIeBep), MEAOHOCHSBIE (JIFOIUH, TOHHUK) PACTEHHSL.

CemeiictBo ITacneHoBble BiioyaeT okoso 2500 Buaos. PacteHus
TPaBSHUCTBIE, B TPOMTHUYECKHX 30HAX — KYCTAPHHUKH U JIEPEBBA.

Jluctes mpocThie LeNbHBIE WM pacceucHHble, 0e3 NPHIUCTHUKOB.
JlucropacnosnoxeHde ouepenHoe. L[BeTkHM OAMHOYHBIC, Yaille COOpaHbI B
COLIBETHE — KHUCTh. L[BeTkH 000emosbie ¢ ABOMHBIM OKOJIOLBETHHKOM.
Yameuka U3 NATH CPOCIIUXCS YAILICTHUCTHKOB, COXPAHAETCA MPH ILIOAAX,
MHOTAa TOJIHOCTBIO OXBaThiBad MIIOAI ((u3anuc). BeHUMK U3 mATH cpoc-
LIMXCA JIEMECTKOB B BUJI€ KOJIOKONBYUKA M BOPOHKH. THIUMHOK — IATh,
OHHM NIPHPACTAIOT K TPYOKe BEHYHKa, NbUIBHHKH — B BUAE KOHYCa OXBaThl-
BalOT cTOJI0MK mecTuka. [lecTuk — oauH, 00pa3oBaH JABYMS IUIOJONHCTH-
KaMu. [Inox — droaa, pexe KOCTAHKA HIIH KOPOOOUKa.

B pasnuuHbIX OpraHax MacNEHOBBIX OOpa3ylOTCs SAOBUTHIE ATIKAIOH-
Jibl, IO3TOMY MHOTHE W3 HHUX SIOBHTHI.

[lacneHoBble mpejicTaBIEeHb! MHILIEBBIMUA KYJIbTYpaMH (kapTodes, To-
MaThi, CTPYUKOBHIH mepel, OakjaxkaHbl, (HU3anuChl); JIEKAPCTBEHHbIMU
TpaBaMH (KpacaBka, OejieHa, CKOMOJIHA); 1EKOPATUBHBIMH PaCTEHUAMH —
(meTyHus, OymIMCTBIA Tabak); TEXHUYECKUMH KYJIbTYpaMH (HacTOSLIMH
tabak, Maxopka).
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CemeiicTBo CiI0KHOUBETHBIE BKIIOYAET B ceOa okoi1o 25 000 BuaoB.
3T0 0AHO U3 CaMbIX OOLIUPHBIX CEMEHCTB PaCTEHHH.

BOJBLUMHCTBO CNOXHONBETHBIX — TPaBbl, KaK OAHOJETHHE, TaKk U
MHOTOJIETHHE, pexe MOJYKyCTapHHKH. B Tponuyeckux paifoHax nmpouspa-
CTaIOT KyCTapHHKH, ACPEBbS, THAHBI.

JlucTes —— npocteie, 6€3 NPHUIHCTHUKOB, LE/IbHBIE WM PAcCEUYEHHBIE.
JlucTopacrosioxKeHHe Jallle OYepeHOe, PeXe CYIPOTHBHOE MM MyTOBYa-
Toe. JIucThs MOTYT GBITh COOpaHBl B MPUKOPHEBYIO pO3EeTKY. B Bereratus-
HBIX OpraHaX MHOTHX BHMJIOB CJIOKHOLUBETHBIX MOTYT HAXOIUTbCS MIICHHBIE
WIH CMOJIAHBIE XOAbl. XapakTepHblii NMpH3HAK CEMEHCTBA — COLBETHUE
kop3uHka. Kop3auHkH MoryT 66Tk coOpaHbl B 6oiee ClI0oKHbIE COUBETHS —
IMUTOK, MeTenKy U Ap. Kop3uHka HMeeT paciiMpeHHYIO OCh COLBETHS, 00-
pasytouryo jgoxe. CHH3y KOp3HHKA OKPY>K€Ha BEPXYIIEYHbIMU JIUCTHSIMH,
wid obBepTkod. Ha noke KOp3UHKH pPacIofOXEHBl MHOTOYHCIIEHHBIE
nBetkd. OGBIYHO BETKH 000€Noble, HO MOTYT ObITh OJJHOMONBIMH, MyX-
CKUMH HJTH XEHCKHMH, HHOT/Ia BETKU Oecrionbie. L{BeTku B KOp3UHKE MO-
r'yT GBITh OMHAKOBBIMHU IO CTPOECHHIO HIIH Pa3HbIMH, OOBIYHO CpeIUHHBIE
I[BETKH OTJIMYAKOTCA OT KpaeBbiX. Yalieyka COCTOMT M3 NATH IUICHYATHIX
YalIEeNHCTUKOB, KOTOpble OOBIYHO BHUAOHM3MEHEHBI B BOJIOCKH. Bonocku
0o0pa3yroT XOXOJIOK, NPULUENKH WIH LICTHHKH. XOXOJO0K pa3pacraercs C
IUTO/IOM U MPEBPALAETCS B JIETYUKY.

[MTo Ty cpacTaHHs JIENECTKOB BEHUHKA BBIAENSAIOT CIACAYIOLIHE THITbI
LBETKOB:

— Tpy0YaTele — JIENECTKU CpacTalTcs B TPYOKY, pacIIMpSIOLLYIOCS
kBepxy. LlBeTku o6oenoskle, pexe OXHOMONBIE.

— S3BIYKOBBIE — TPYOKa M3 CPOCIUHXCSH JIEMECTKOB KOPOTKas, HMEETCs
nATU3yOuaThiil 0TTHO B BUae A3bIuka. LBeTku oGoenosbie.

— BOPOHKOBHIIHBIE — TpyOKa BEHYMKAa JIMHHAs, W30THYTas, KBEpXY
CWJIBHO pacuinpeHa. l{Betku Gecnionble, pacnonararoTcs Mo Kpak Kop-
3uHKU. CiyXKat IS MPHBJIEUEHHS HACEKOMBIX.

TouunOK nATh. OCHOBaHUA THIYMHOYHBIX HHTEH MPHPAcTaioT K TpyO-
K€ BEHYHKA, NMBUIBHUKKA CPAacTAOTCA H OKPYXKAIOT CTONOHK mecTHka. [lec-
THK OJUH, 00pa30oBaH U3 ABYX IJIOAONHCTHKOB. [1noa — ceMsHka, 0GBIYHO
C XOXOJIKOM, HO MOKET OBITh U 6e3 xoxoJka (moaconneunuk). Cemena Oe3
SHAOCIEpMa.

Cpenu ClnoXKHOLBETHBIX €CTh IUIHEBHIC (Canar, HUKOPHH, apTHILOK),
MaciuyHble (TIOACOMHEYHUK) H KOPMOBBIE KYIbTYphl (TOMHHaMOyp); ne-
KapCTBEHHbIe (OQyBaHUYHK, MOJBIHb, Y€pea, THICIUYETUCTHHK) H JdeKopa-
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THBHBIE PacTe€HUA (r€OPTHHBbl, XPU3AHTEMBI, acTphl), @ TaKXKe COPHIKH
(ocoT, Monoy4aii, BaCHJIEK, TOPYaAK).

OcHoBHBIe ceMelcTBa Kiacca OAHON0JIbHbIE

B cemeiicTBo JInaeitnbie Bxoaut 6onee 1300 BunoB pacrenuii. Io-
Japisroniee 60JIBIIMHCTBO JIHIEHHBIX — 3TO MHOTOJIETHHE TPaBhl, KOTO-
pble HMEIOT NOA3CMHBIE 3anacaloliie NoOery: JYKOBUIbI HIH KOPHEBHLLA.
Pexxe BcTpeyaloTcs THaHbl M AEPEBbS.

JIMCTbA NUHEHHBIE WK NaHHETHBIE, C MapaiielbHbIM HIH AYTOBBIM
XHIKOBaHHEM. JIHCTOpacnonokeHHe odepeqHOe, CYNPOTHBHOE WJHM MYy-
ToBuaToe. LIBETKH WM OAMHOYHEIE, HIH COOpaHbl B COLBETHS — METEIKY,
KHCTb, 30HTHK, Kojoc. LIBeTku o6oenosle, ¢ NpOCTHIM BEHYHKOBHUIHBIM
OKOJIOLBETHUKOM. OKONOUBETHHK ObIBAE€T pa3felbHOJUCTHBIM JHOO Ccpo-
CTHOMHMCTHBIM. THIYMHOK ILECTh, THIYMHOYHBIE HUTH MOTYT [IpUpacTaTh K
TpyOKE CPOCTHOJIHCTHOrO OKOJIOUBETHHKA. [lecTHK ofHH, 06b14HO 00pa3o-
BaH TpeMs IJIOAOAMCTHKaMH. OT BEpXYIIKH 3aBS3U OTXOJUT HECKOJBKO
CTONIOMKOB — 110 YHCITy TUTOJOJIMCTHKOB. HaceKoMOOMbUIsEMbIE PACTEHHS.
[Tnon xopoboyka MM AroAa.

JluneiiHple NMpPEACTaBICHB MHIICBHIMH H BUTAMMHHBIMH PacTCHUAMH
(yk, cmapxa); JeKapCTBEHHBIMH TpaBaMH (JaH/bILI); JAEKOPaTHBHBIMH
BHJaMHU (JIWHA, pAGUHK, TIOJBNAH), U JaXe SJA0BHTHIMH pacTCHUAMH (BO-
POHMIA rna3, yepeMHLa).

CemeiictBo 3snakn (MAT/IHKOBbIe) — OOHO H3 HauOonee 6oraTbix
BHUIaMH CEMEHCTB pacTeHHH Kjlacca 0OgHOHONBHBIX. OHO BKJIIOYAET B cebs
okoyio 11 000 BuzoB.

TpencraBuTEnH 3TOr0 CEMEWCTBA UTPAIOT BAXHEHILYIO posib B (Hop-
MHPOBaHHH TPaBIHUCTOH PacTHTENBHOCTH JIYTOB, CTENEH, Npepuii, caBaHH
HT.A

35aKku — MHOTOJIETHHE TPaBSHUCTBIE PACTEHHS C MOYKOBATON KOpHe-
BOM cHCTeMOH. [IpeBECHbIE MPEACTaBUTEIH 3/1aK0B — 6aMOyKH.

Crebenb 31ak0B — COTOMHHA — LWIHHIPUYECKUH C TIOJILIMH MEXKIO0Y3-
muaMH. JlucropacnonoxeHue oyepenHoe. JIMCT cOCTOUT U3 HHUIMHAPHYECKO-
IO BJIArajHLIA U Y3KOH JIMCTOBOH IUIACTMHKH. 371aKH 00/1afaroT BCTaBOYHBIM
poctoM. BeTBneHHe y 371aKk0B MPOUCXOAMT MOJ 3€MJIEH WM Hal IIOBEPXHO-
CTHIO MIOYBBI — 3/IECh PacroiaracTca 30Ha KYIEeHHs: OCHOBaHUA NMOGEroB co
cONMKEeHHBIMU y31aMU. HanzeMHas 4acTh 371aKOB €KETOAHO OTMHPAET, XKH-
BBIMH COXPAHSIOTCSA TOJBKO MOA3EMHBIC U HaJ3eMHBIE YYaCTKH PacTeHHs B
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30He KylueHus. LiBeTku coOpaHs! B coreTHe Konocok. OTaenbpHble pacTeHUs
00pa3yloT CII0)KHbIE COLIBETHS — METENKY, CIOXKHBIA Konoc i ap. B coctas
KOJIOCKa BXOJST OT OHOT'O JI0 HECKOJIBKUX 11BeTKOB. Ha riaBHO#M ocu konoc-
Ka pacl1ojaratoTcs YelllyeBHIHbIE JIUCThS, U3 KOTOPBIX [BAa HWKHUX Ha3bIBa-
I0TCS KOJTOCKOBBIMH. YermyH, pacnosoxeHHbIE BhIIIE KOJOCKOBBIX, HA3bIBa-
I0TCSA [[BETKOBBIMHM, B MX Ma3yXax pa3BHBAIOTCA IBETKH. LIBeTkH Menkue,
oboemnosnble. Han BEpXHUMH LIBETKOBBIMH HELITYSIMH PAcIiONaratoTcs OKOJIO-
L[BETKOBBIE TUIEHKU — JIOAUKYJbI. THIYMHOK OOBIYHO TpH. THIYHHOYHbBIE HHU-
TH CAWIBHO YAJIMHCHBI, BBIHOCAT NBUIBHUKH U3 LIBCTKA. IlecTuk OJHUH C ABYMA
HepUCTHIMH phUTbLiaMHU. I11om — 3epHOBKa, OMaaeT BMECTE C IBETKOBBIMHU U
KOJIOCKOBBIMH YEINYSIMH. Y 3€pHOBKH OKOJIOIIBETHHK CPAaCTaECTCs C CEMEHHOH
KOXYPOH, CEMS C SHAOCTIEPMOM. 3apoAbllll IIPUMBIKAET K SHAOCTIEPMY HIMT-
KOM — BHIOH3MEHEHHOI CEMSIONEH.

Hawubonee pacnipocTpaHeHHbIe MPEACTABUTENH CeMENHCTBA — XJ1eOHbIE
37aKd (pHcC, NUIEHHLIA, POXb, KYKYpy3a, OBEC M T.A.) H KOPMOBBIE TPABbI
(TUMOdeeBKa, MATIHK); BCTPEYAKOTCS TAKIKE COPHAKH (IBIPEH, €KOBHHK).

3ananus

BriGepuTte onHH NpaBHILHLIH 0TBET.
1. CeMs3a4aTKH LIBETKOBEIX pacTeHUH 06pa3yroTcs
1) Ha NHOBEPXHOCTH 3aBS3H
2) BHYTpH 3aBs3H
3) BHYTpH LBETONOXKA
4) B NBUIBHUKAX THIYHHOK

2. JBynomnbHbIE pacTeHHS OOBIMHO HMEIOT
1) MOYKOBaTYIO KOPHEBYIO CUCTEMY
2) JHCThA C JYTOBBIM WIIH MapaJUIEIbHBIM KHIKOBAHHEM
3) LBETOK C MPOCTHIM OKOJIOIBETHHKOM
4) LBETOK C JBOHMHBIM OKOJIOLBETHUKOM

3. K oaHO#ONBHBIM pacTEeHHUSIM OTHOCHTCS
1) mymucTsiit Tabak 3) nangeim
2) momuH 4) reopruH
4. ®opmyna nsetrka YsJIs\TsI1; xapaktepHa s npenctaBuTesneit
ceMeHicTBa
1) PosouBeTHbIE 3) IlacneHoBbie
2) MoTBIIBEKOBBIE 4) CroXXHOUBETHBIE
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10.

11.

12.

13.

14.

92

SI3BIYKOBBIE IIBETKH CEMEHCTBA C10XHOLBETHBIE ABJIAIOTCS

1) ob6oenonbiMu 3) mnecTHYHBIMH
2) THIYHHOYHBIMH 4) OecnonbIMU

B Hammx muporax pacteHus ceMelcTBa ClI0XHOLBETHBIE OOBIYHO

MIPEACTaBIAIOT COO0H
1) TpaBhl / 3) KyCTapHUKH
2) KyCTapHHYKH ’ 4) nepeBbs

K cemeiictBy KpecToBeTHbie OTHOCUTCS

1) ropuuia 3) dYecHOK

2) nepen 4) myk

CouserHe KOp3UHKa XapaKTEPHO Ui MpeICTaBUTeNEi ceMeicTBa
1) Po3ouBeTHbIe 3) KpecrousetHsie

2) IlacneHossbie 4) CnoXHOLBETHEIE

MysKcKoe couBeTHE KYKYPY3bl Ha3bIBaeTCS

1) ronoska 3) MeTtenka
2) mo4aTok 4) mUTOK
ITnox 606 y

1) penuca 3) Tabaka
2) mouepHsI 4) ToMara

ITnox cTpyvok xapakTepeH [uis OpeACTaBUTeNeH ceMeiCcTBa
1) MoTbUIBEKOBEIE 3) KpecrouseTrHbie
2) IlacneHoBble 4) 3nakoBbie
TpOCTHHK OTHOCHTCS K CEMEHCTBY

1) Boboseie 3) KpecrouserHsbie
2) IlacneHoBsie 4) 3naxoBbie
IMonbiHb, poMaliika, apHHKA OTHOCSITCS K CEMEHCTBY

1) Po3ouerHbie 3) 3nakoBble

2) IlacneHoBbie 4) CnoKHOLBETHEIE
OOpa3zoBanne KiIyOEHHKOB Ha  KODHAX  XapaKTepHO
nipeJcTaBuTeENCH ceMEHCTBa

1) Po3soueTHbIE

2) MOTBUIBKOBEIE
3) CnoXHOLBETHbBIE
4) 3nakoBble
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15.

16.

17.

18.

19.

20.

Cuasyve NUCThS C BIATaiHIIEM H A3BIYKOM XapakTCpHbl 1A

NpeACTaBUTENEH CeMEHCTBA

1) CnoxHOUBETHEIE 3)
2) KpecrouseTHsle 4)
BrhiGepuTe TPH NPaBHIBHBIX OTBETA.

K ABYOOJIBHBIM PACTCHHUAM OTHOCHTCA

JInneitnsie
MSTIHKOBBIE

1) oBec 4) OakiaxaH
2) Ttomar S) penwuc

3) 4YecHOK 6) sIMeHb

K cemeilictBy Po3ouBeTHbBIE OTHOCHTCS

1) rpaBumnar 4) OemnanoHHa
2) pabuna 5) IONBIHB

3) cnuBa 6) cononka
ITnox srona y

1) Tomara 4) wMaka

2) dacomu S) BuHOrpana
3) xieBepa 6) CMOpOIHHE
CoupeTrHe KUCTh y

1) nangeiuna 4) neBkos

2) nNoAOpOXKHHUKA S) cnupen

3) uepeMyxu 6) kneBepa

K cemelicTBy IlacneHOBBIE OTHOCHTCA

1) kaprodens 4) kamycra
2) OaxnaxaH 5) cnapxka

3) mepen 6) OOSPHHIIHUK

21. YcTaHOBHTE COOTBETCTBHE MeX1y HA3BAHHEM PACTEHHA H CeMeH-
CTBOM, K KOTOPOMY OHO OTHOCHTCH.

Ha3Banue pacTeHus

CeMeiicTBO

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

THMO(dEEBKa
JIOLIEpHa
HaCTYIIbS CYMKa

ApYyTKa
KJIEBEp

TIBIpEH

A) MiATIHKOBEIE
B) MOoOTBLIEKOBEIE
B) KpecrousetHbie
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Kanoun k 3agaHusm

Ne Bonpoca 1({2]|3;4]S5 6 7 8 9 10
OTBET 214133 1 1 1 4 3 2
Neponpoca |11 |12 (13 |14 | 15| 16 17 18 19 | 20
OTBET 314141244 1245|11,23]1,56(1,34(1,23
3ananmue 21
1 2 3 4 5 6
A b B B b

Pa3BuTHe pacTMTeIbHOTO MHpPa Ha 3emile

OCHOBHBIE 3TANbI HCTOPHYECKOTO PA3BHTHA H YCJI0KHEHHUS
PaCTHTEIBHOr0 MHpA.
Co3naHue KyJbTYPHBIX PACTEHHH YeI0BEKOM

IIpumepno 2000 MiH JleT Ha3a[ MOABWIMCH CHHE3ENEHBIE BOAOPOCIH
(uMaHOGaKTEepHH) — OAHOKIIETOYHbIE H MHOTOKJIETOYHBIE ITPOKaPHOTHYE-
CKHE OpTaHHM3MBI, CIocoOHbIe K (OTOCHHTE3y C BbIIEJICHHEM KHUCIIOpOIa.
OT0 npHBeno K oboraiieHHI0 atMochepbl 3eMIH KHCIOPOAOM, HEOOXO0AH-
MBIM JJIs BCEX a’poOHBIX OpraHu3MoB. B npomeposoiickoii spe rocnon-
CTBOBAJIM NPEICTaBUTENIH 3YKapuOT — 3eJIeHble W KPacHbI€ BOJOPOCIH.
Bogopocnu mpononkaiu rocmoACTBOBAaTh U B Iajle030€ (BO3pacT maleo-
305 npuMepHo 570 MIIH JIeT), OMHAKO B CHIIYPHHCKOM IEPHOMAE Naneo30s
MOSABISAIOTCA JApPEBHEHINE BBHICIINE pacTeHUs — PHHHOPHUTHI (TICHIOdH-
ThI). DTH pacTe€HHUs yXe UMEIH MoOEerd, HO Y HHX ellle He ObUIO JINCTHEB U
KOpHe#. PasMHOXanich OHM CIIOpaMH U BEJTM Ha3eMHBIN HJIH MONYBOAHBIA
o0pa3 jkH3HH. B 1eBOHCKOM mepHone Naneo30s MOABISIOTCS MOXOBHIHbBIE
U ManopOTHHKOOOpasHele (IUIayHbl, XBOIUH, MANOPOTHHKH), HO TOCHOA-
CTBYIOT Ha 3eMuie ellle puHHOMHTHI H BOZOPOCIH. B eBOHE ke mosBiser-
cs ¥ HoBOe 11apcTBO — ['puGBl. MOXOBHHEIE H MAaNIOPOTHHKOOOpa3Hble —
3TO BpICIIKE CMOpOBBIE pacTeHUs. Y MXOB MOABJISIOTCA CTEOJIH H JTUCThS
(BbIpoCTHI cTEOIL), OXHAKO KOPHEH ellle HeT; (GYHKIHK KOPHEH BBITONIHA-
IOT PH30HBI — KOpHeoOpa3Hble OTPOCTKH OT cTebid. B uMkne pasBuTus
MXOB NpeodianaeT raIONIHOE MOKOJIeHHe (raMeTodHT) — ITO CaMo pac-
TeHHe Mxa. JumnonaHoe nokoneHue (cnopodMr) y HUX He CIOCOOHO K ca-
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MOCTOSATENLHOMY CYIIECTBOBAaHHIO M MHUTAeTCs 3a cyeT ramerodura. Y na-
NOPOTHHKOOOPa3HBIX MOSABIAIOTCSA KOPHH; B LIMKJIE X pa3BHTHsA npeobiaza-
eT cnopodHT (CaMO PacTEHHE), a TaMETOPUT NPEICTaBIEH OTAEIBHO KHUBY-
LIMM PacTEHHEM — 3apOCTKOM (3TO MalleHbKas CEepALECBHIHAsA IUIACTHHKA Y
ManopOTHHKOB WIH KIyOeHeK Y IUlayHOB M XBouleH). B npeBHocTH mano-
POTHHKOOOpa3Hble OBUTM OTPOMHBIMH [PEBOBHUIHBIMH pacTeHHAMH. Pa3-
MHOXEHHE y BBICHIHX CHOpPOBBIX HEBO3MOXKHO 6€3 BOJBI, TaK KaK MOJABHIK-
HBIE MYXCKHE TaMeThl — CHEPMAaTO30HAbl — JABHXYTCS K AHLEKIETKAM JUIs
OIUIONOTBOPEHHS B Kanesbkax BoAsl. UMeHHO nmosToMy Boaa and Beicmmnx
CTOPOBBIX — OTPaHHYMBAIOLIMI (aKTOp; €cK He OyneT KaleslbHOH BOAB,
Pa3sMHOXECHHE ITHX PAaCTEHHH CTaHET HEBO3MOXKHBIM.

B kapbone (kaMEHHOYTOJIBHOM IEPHOE) MOSBIAIOTCS CEMEHHBIE Na-
MOPOTHHKH, OT KOTOPBIX B JAanbHeHIleM, KaKk MOJIaraloT y4eHble, MNpo-
H30LILIH FOJIOCEMEHHBIE PacTeHHs. |'0OCOACTBYIOT Ha MJIAHETE THIAHTCKHE
JIPEBOBH/IHBIE NMATNOPOTHHKOOOpa3Hele (MMEHHO OHH H JalH 3aJIEKH Ka-
MEHHOTO YTJIf), 3 PHHHOPHUTHI B 3TOM IIEPHOAE MONHOCTBIO BEIMHPAIOT.
B nepMckoM nepHoze naneo3o0s NOsBIAIOTCS JPEBHHE IOJIOCEMEHHbIE pac-
TeHus. J[peBoBUAHBIE NTANOPOTHUKOOOPa3HbIE BBIMHPAIOT, @ IOCIOJACTBY-~
10T B 3TOM NepHone CEMEHHbIE H TPaBSHHCTHIE NaNOPOTHHKH. I'onocemen-
HBI€ PpacTeHHs OTHOCATCA K BbICIINM  CEMEHHBIM  PacTEHHSM.
Pa3MHOXaIOTCS OHH C€MEHAaMH, KOTOphIE €Ile 1MOoKa He 3aILUILEHBI CTEH-
KaMH 1joAa (I[BETKOB W IUIOJOB Y TOJIOCEMEHHBIX pacTeHH# Her). Pa3-
MHO)KEHHE ITHX PaCTEHHH Yy)Ke He 3aBHCHT OT BOJBI.

B me3030e (Bo3pact Me3030s npuMepHO 240 MITH JIET) pasiUYaoT TPH
Nepuoa — TPHACOBBIN, IOPCKUN U MeNoBOH. B Me3o030e mosBisAOTCA CO-
BPEMEHHBIE TONIOCEMEHHBIE (B TPHACE) U MEPBble NOKPBITOCEMEHHBIE pac-
TeHHs (B IOpCKOM mnepHoze). ['ocnoacTBytollie pacTEHHs — TOJOCEMEH-
Hble. JI[peBHHE TONOCEMEHHBIE pPAacTeHHs M MAamoOpOTHUKM B 3Ty 3py
BBIMHPaIOT. [TosBIEHHE MOKPHITOCEMEHHBIX paCTEHHH OBLIO CBA3AHO C Lie-
JBIM psAIOM apoMopdo30B. Y 3THX pacTeHHi MOABNAETCSA BETOK — BHJIO-
H3MEHEHHBIH YKOPDOYEHHBIH nober, NpHCHOCOOIEHHbIH Ui 00pa3oBaHUs
CHOp H raMmeT. B nBeTKe OCYIIECTBIAETCA ONMBUICHHUE, OIUIONOTBOPEHHE,
tdopmupyeTca 3apoasil H miox. CeMeHa MOKPBITOCEMEHHBIX PacTEHUH
3alMIICHBl OKOJIOIUIONHHKOM — 3TO CMOCOOCTBYET MX COXPAHEHHIO H
pacnpocTpaHeHHIo. ITpy nonoBoM pasMHOXKEHUH Y 3THX PacTEHHH NPOHC-
XOJHT ABOHHOE OIUIONOTBOPEHHME: OAHH CMEPMHI OIIIOAOTBOPSET SifLe-
KNETKy, a BTOpON CHEPMHH — LEHTPAIBHYIO KIETKY 3apORBILIEBOTO
MeIIKa, B pe3yNbTaTe 4ero o0pa3yloTcs 3apoAbIl H TPHIUIOHAHBIH YHIO0C-
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HepM —- MUTATENbHAsA TKaHb 3apojplitia. OIIOI0TBOPEHHE MIPOHCXOIUT B
3apOJBILIEBOM MELIKE, KOTOPBIA pa3BUBACTCSA B CEMAMNOYKE, 3alIMUICHHON
CTCHKaMH 3aBsa3H. Cpelu MOKPHLITOCEMEHHBIX PACTCHHH €CThb U TpaBbl, H
KyCTapHUKH, U AcpeBbsi. BereraTuBHble opraHel (KOpeHb, CTeOENb, JUCT)
MMEIOT MHOXECTBO BHIOM3MEHEHHH. DBOIOLMA MOKPBITOCEMEHHBIX pac-
TEHHMH 1A OYEHb ObICTPO. IS HHX XapaKTepHa BHICOKAA IBOJIIOLHOHHAs
TUIACTUYHOCTh. BOnblyio posib B HX 3BOJNIOLMH H PACCENCHHM ChIrpau
HAaceKOMble-OnbUIMTENH. TIOKpBITOCEMEHHBIE — €AMHCTBEHHas TIpyla
pacTeHuH, 0Opa3yloilias ClIOXKHbIE MHOIOSpYCHbIE cooOliecTBa. JTO CHO-
coOcTByeT 0OOJice MHTEHCHBHOMY HCIIOJIB30BAHHIO CPEbl M YCIELIHOMY
3aBOEBAHHIO HOBBIX TCPPUTOPHH.

B kaiinozoiickoi spe (ee Bozpact npumepHo 62—70 mitH Jiet) Ha 3emiie
TOCHOACTBYIOT COBPEMEHHAIC MOKPBITOCEMEHHBIE M T'OTOCEMEHHBIC PacTe-
HHs, a Bricluye cnopoBbie pacTeHHs MOJBEPraroTcss OHONOrHYECKOMY per-
peccy.

CeabckoxossiicTBeHHble (KYJbTYPHbIe) PACTEHHA MPOU3OLIIH OT
IOUKOPacTyLIMX BUAOB. [1epBOOHITHRIN UenOBEK, HAXOASA PACTCHHA CO Che-
JOOHBIMH TUIOJAMH, CEMEHAMH, KOPHAMH, TMO3/IHEE CTaj BhIpallMBaTh HUX
BOIM3U cBOEro >Kunuia. [Ipu 3TOM OH 3aMeTHJI, 4TO YXO[ 33 PaCTCHHAMH
(pbIXJIEHHE MOYBBI, [OJIUB, YHHYTOXXCHUE COPHIKOB U BpeIUTENCH) yBeEIU-
YHBAET U ynydilaeT ypoxad. KpoMe TOro, mpoMCXoAua MOCTOSHHBIA OT-
60p ocobeil ¢ Haubosnee UECHHBIMH KaueCTBaMH, MOCKOJbKY HMEHHO OHH
SIBJISUIMCh CaMbIM KaYE€CTBEHHBIM MOCEBHBIM MatepHaloM. B pesynbrate
NPOMCXOAMJIA CTUXHHHAA CENEKUUs KYJIBTYPHBIX PAacCTCHHH M NMOSBUIHCH
pa3JInyHbIE UX COpTa.

CoproM Ha3biBaeTCA OJHOpOJHas rpymnna (MOMYNALMsA) pacTeHHH ¢
olpele/IEHHBIMH MpPH3HAKaMH H CBOHCTBaMH, HUCKYCCTBEHHO CO3JaHHas
yenoBekoM. [lpHU3Haky copra mepenarTcs MO HACIEACTBY, XOTA B MOJHOMN
MepE NPOSABJIAIOTCS JIULIb MPH OMPEICICHHBIX KIUMAaTHYECKUX YCIOBUAX U
COOTBETCTBYIOILEM YXO/I€ (arpOTEXHHKE). XapaKTEpHO, YTO B [TOJCBOACTRE
M OBOLIEBOJCTBE MOAABIAMOIIEE OOJBIIMHCTBO PACTEHHH pa3MHOXKAECTCA
CEMEHAaMH H YMCTO T€HETHYECKUX (AKTOPOB HOCTATOYHO I COXPAHCHHA
CBOHMCTB copTa. B 1uiogoBoacTBe OOBIYHO HCIONAB3YETCS BEr€TaTHBHOE
Pa3MHOMEHHE (YEpPEHKHU, IIPUBHBKH H T.IL.).

B Hacroslliee BpeMs ceneKus MpeicTaBiser coboi OMHy U3 MPUKIIaIHBIX
obnacteil GHONOTHH U MCIIONB3YET UL CO3JaHHA M YNYYILICHHS COPTOB pac-
TEHHH HE TOJIBKO TPAZMLMOHHBIE CIOCOObI CKPELIMBAHUS U 0TOOpA, HO H pas-
JIMYHBIE TEHETHYECKUE H MOJICKYIApHO-OHoI0oTHUecKie MeTo/ibl. OHH N03BO-
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JAIOT CO3/1aBaTh NOMMIUIOMAHKIE COPTa, MPOBOJANTL OTAATICHHYIO (MEXBHIO-
BY10) THOpUAK3aLHIO, a Takke HanpasieHHbie u3MeHenua JJHK pacrenui,
NpU/IaBas UM YCTOHYHBOCTD K pa3iuyHbIM 3a001€BaHHAM H T.11.

YeM pa3HooOpazHee HCXOAHBIH MaTepHall, HCIONb3YeMbIH Ul CeeK-
ouH, TeM Oojblile BO3MOXHOCTEH OH JaeT I YCIEIIHOro CO3JAaHHs
HOBBIX COPTOB H TeM d¢dexTHBHee cenexius. IcTOYHHKOM Takoro pasHo-
o0pasus CIyxXaT Npekae BCero HCXOAHbIE («IMKHE») MOMYJALHU pacTe-
HHH — TIPEAKOB COBPEMEHHBIX IMIIEHHIIBI, KapTodesns u T.0. IIpu 3ToM Te
paiioHbl, rae OOHapyKeHO HauOojbllee TIeHETHYeCKoe pa3sHooOpas3He
TIpEIKOB KaKOTo-1H00 BHIA KyJIBTYPHOTO PacCTE€HHS, ABIIAIOTCA, OYEBUIHO,
M MECTaMH €ro MPOHCXOXICHHA M ofoMamHuBaHuA. CHCTeMaTHYecKoe
HccleaoBaHHE TaKHMX paHoHOB Obu1o mposeacHo H.M. BaBulIOBEIM, KOTO-
PBIH YCTaHOBHJI OCHOBHBIE LICHTPBI APEBHETO 3eMIIEIENHUS.

bakrtepun

CTpoenue H xKH3HeNeATeIbHOCTh OaKTepHid.
PacnpocTpanenue 6aKkTepHil M MX POJIb B IPHPO]E,
MeIHLHHE, CEJIbCKOM X03MHCTBE H NPOMBINLIEHHOCTH.
Bone3nerBopHble 6akTepHu H 60pb6a ¢ HUMH

baktepuu Obln onvcansl B 1676 r. ro/UIaHACKHM HAaTYpaJIMCTOM AHTO-

HH BaH JleBeHIrykoM. 310 MPOKapHOTHYECKHE MHKPOCKOITMYECKHE OPraHH3-
Mbl. PasMepsl OaktepHanbHBIX KiIeTOK koneOmorcst B cpeaneMm ot 0,1 mo
10 mMxM. Testo OakTepui COCTOUT U3 OAHOH KIIETKH, OTHAKO OaKTEpHH MOTYT
00pa3oBLIBATh KOJIOHMH B BHIE IIAPHKOB, HUTEH, IUIEHOK. MHOroxierod-
HbIE NIPEJCTABUTENH BCTPEYAKOTCS CPeH HaHOOAKTEPHH (CHHE3ENEHBIX BO-
Jopocaei). B xierkax Gakrepuit HeT odopmiIeHHOrO Axpa. ['eHeTHuecKuii
annapar GakTepuii IIpeACTaBNeH OfIHOH KonbleBoH monekynoi JTHK (6ak-
TEpHAJIbHOH XpOMOCOMOH), KOTOpas NPHCOEAHHECHA B ONPEICICHHOM MECTE
K KIETOYHOH MeMOpaHe M 3aHMMaeT B LMTOIUIA3ME NIPOCTPAHCTBO, Ha3bl-
BacMOE HYKJIECOHMAOM. Y Gakrepuil OTCYTCTBYIOT MeMOpaHHbIE OpraHesLIbl,
XapakTepHble i1 KIETOK 3yKapHOT: JHJOIUIa3MaTHYeCKasd CETh, anmnapar
lonpmxH, MMTOXOHADHH, IUIAaCTHABI M pAA Apyrux. PubGocomel Oakrepwii
Menbye pHOoCcOM 3ykapHoT. bakTepHaibHas KieTka OT BHENIHEH Cpexbl OT-

' rpaHHYEHA IJ1a3MaTHYECKOH MeMOpaHOi THITHYHOrO cTpoeHMs. CHapy»H OT
MeMOpaHb! Ki1eTKa OaKTepHi MOKPHITA KECTKOH KIETOYHOH CTEHKOH, B CO-
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CTaB KOTOPOHM BXOIHT MojMcaxapua MypedH. KnerouHas creHka npoHuuae-
Ma AJ1s BOJbI, MOHOB U HH3KOMOJIEKYJSIPHBIX CO€MHEHHH, HO HETIPOHHUIIae-
Ma Aj19 KPYNHBIX [MOJIMMEPHBIX Mosiekyil. [loBepx kieToyHo# cTeHkH y Gak-
TEPUH MOTYT PacnoJiaraThbCs Kamcyna WIH CIOM CIH3H. OTH 00pa3oBaHuA
CIIY’KaT NOTIOJTHUTENBHOH 3alHTOH JULL KJIETOK U Y4acTBYHOT B ()OPMHpPOBa-
HUM KONOHHH. [lnasmaTuueckass MemOpaHa oOpa3yeT BHSUHBAHHA BHYTpb
KJIETKH, KOTOpPBIE Ha3bIBAlOTCS ME30COMaMH; Ha HX MOBEPXHOCTH JIOKATTH30-
BaHbl (EPMEHTBI, NPHHHMAIOLIME YYacTHE B [bIXaTENbHBIX IPOLECCaX.
Y ¢doTocHHTe3UpyIOIHX GaKTEpHii BO BIAYHBAHMSA TJIA3MATHUECKOH MeM-
OpaHbl BCTPOEHBI (GOTOCHHTETHYECKHE NHrMeHThl. CYIIECTBYIOT HEmoj-
BHJKHBIE H TIOABWKHBIE OaKTepuH. Y MOJABIKHBIX OaKTEpHl MUMeEeTCs OJHH
HJIH HECKOJIBKO KI'yTHKOB. JKryTHKM GakTepui yCTpOEHBI HHAYe, YeM Y 3y~
kapoT. OHHU NMpeaCTaBIAOT coO0i MOMBIH IMIHHADP H3 OCOOLIX OENKOB H He
MOKPBITHI IUTOIJIA3MATHYECKOH MEMOpaHOH.

o ¢bopMe kieTkH GakTepUH MOXHO Pa3lENUTh Ha YEThIPE OCHOBHBIX
THIA.

Bayunner umeror ¢opMmy namouek. Cpeand HHUX €CThb KaKk OJHHOYHBIE
(xMIIeYHas NaJ0YKa,), TaK H cOOpaHHEIE B LEMOYKH (BO3OYIHTENL CHOUD-
CKOH 53BBI).

Koxxu umerot ¢opmy mapukoB. Ecii oHH pacnofniaraloTcs nomnapHo —
3TO JMIUIOKOKKH (BO30YyIHTENb MHEBMOHUH), €CJIH 00pa3yloT LIENOYKH KJIe-
TOK — TO CTPENTOKOKKH (BO3OYIMTENH aHTHHbI, CKapJaTHHBI), €CIH OHM

CTPYNITUPOBaHbl B KOMOYKH, HAllOMHHAION[ME BUHOTPAJHYIO KHUCTh, — TO
3TO CTa(PUIIOKOKKH (BBI3BIBAIOT MHIIIEBBIE OTPABJICHHS).
Bubpuoner — 310 GakTepun, UMEOUIHE H3OTHYTYIO HOPMY, HAIOMH-

HaIOIIHE 3aMIATyI0 (BO30YyIHTENb XOIEphI).

Cnupunibl — 3TO HUTEBH/IHBIE WIIH 3aKPYYEHHbIE MO COUPATH KIIETKH.
Ha Hux noxoxu cnupoxerbl. CIIMPHIIBI H CITHPOXETH OTIHYAIOTCS OPYT
OT JIpyTa o cnocoby nepeMeLieHus.

Ipu HacTynineHHH HeONarONPHATHBIX YCJIOBHI HEKOTOPbIE OaKTEepUH
00pa3yloT TOJNCTOCTEHHbIE CrOpbl. CrOpbl YHIOT€HHOTO NPOHCXOXICHHUS,
TO €CTb OHH (HOPMHPYIOTCS BHYTPH KJIETOK M CIIY)KaT HE I pa3MHOXKe-
HH, a 714 TIepeHeceHNs HeOIaronpuaTHBEIX YCIOBHI M paclIpOCTpPaHEHHUS.
Cnopel criocoOHBI BBIIEPXKHBATh HarpeBaHMe, NMepeoxaaxieHue, obnyye-
HHE H MOTYT COXPaHSATbCS XHUBBIMH JECSATKH JIET.

PasMHOXar0TC GaKTepHH MPOCTHIM ACJICHHEM KJETKH ronoyaM (Ou-
HapHoe jeneHue). [lepen aeneHreM KIETKH Y HUX MPOUCXOTUT YABOEHHE
Monekynsl JIHK. V HekoTopeix GakTepui AeneHHE MOXET NMPOUCXOAMTH
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kaxable 20 MuHYT. Y OakTepuii MOKET MPOHUCXOAMTh OOMEH TEHETHYe-
CKMM MaTepHaJoM. JTOT NMpOLieCC Ha3bIBAaeTCs FEHETHYECKON pexoMOHHa-
uMei. Y OakTepuil BbIAEIAOT TpH ee HOpMBI: TpaHCHOPMALHIO, KOHBIOTA-
MO (HE MyTaTb C IMOJIOBBIM MPOLIECCOM KOHBbIOTAaUMeH Yy BOAOpOCIeH M
uH}Y30pHii!) U TPAHCAYKLHIO.

baktepun-rereporpodsl And momyyeHUs HeoOXOAMMOH 3HEPrHH HC-
MOJB3YIOT TOTOBBIE OPraHHYecKHe BeuiecTBa. OHH MOJYYalOT 3HEPTHI0
MIPH OKHCIIEHHH OpPraHWY€CKHX BELLECTB KHCIOPOIOM WM IpH cOpaxHBa-
HHUH (6€3 yyacTus Kuciopona). B 3aBucHMOCTH OT cybcTpaTta, Ha KOTOPOM
OHH pa3BHBAKTCA, Pa3IMYaIOT canpo@HUTHbIE OAKTEPUH ([TUTAIOTCSA MEPT-
BbIM OPraHHYECKUM BELIECTBOM, HAIlpUMep OAKTEPUH MHUEHHA, MOJIOUHO-
KHCIIble OaKTepHH); OaKTEpUH-IIapasUThl (MTUTAIOTCS TOJIBKO YKHBBIMH Op-
raHH3MaMH, HallpUMEpP MEHUHTOKOKKH, TOHOKOKKH). EcTb MHKCOTpOGHBIE
OaxkTepuu (criocOOHBI M K Mapa3sUTHYECKOMY, U K canpoduTHOMY oOpazy
XH3HH, HanIpUMep OallJUIbI CHIMHOTO TH(a, CHOUPCKOI A3BHI).

ABTOTpOHBIE OaKTEpUH MCIONB3YIOT HEOPraHHYECKHE COEIMHEHHS
yrieposa (TIaBHbIM 00pa3oM yrieKHC/IbIA Ta3) UIs CHHTE3a COOCTBEHHBIX
OpraHH4ecKHX BELECTB. B kauecTBe HCTOYHHKA SHEPTHH OHH HUCIIONB3YIOT
nid cBeT (portoaBTOTpOdBI: HHAHOGAKTEPHH, TyPIypHBIE OaKTEpHH, 3elie-
Hble OaKTEepHH), WM XUMHYECKYI0 HEPIHI0 OKHCIEHHS HEOPraHHYeCKHX
BELLECTB (XEMOABTOTPOQBI: cepobakTepHH, HUTpUHULHMpYolHe Oakre-
pHH, >xee300aKTepuH, BoaopoaHbier Gaktepuu). K QoToaBTOTpOodHBIM
NpHHAUIEXAT OAKTEPUH, HMEIOLIME 3€JICHbIC TUIMEHThl OaKTEPHOXJIOPO-
¢Hsb1. POTOCHHTE3 Y HEKOTOPBIX U3 HUX MNPOTEKAET B aHAIPOOHBIX YCIIO-
BUAX O€3 BBIIENEHHS KHCIOpoaa (aHOKCHTEHHbIN (HOTOCHHTE3). Y HHaHO-
OakTepuit GOTOCHHTE3 MPOTEKAET C BHIACIEHHEM KHCIOPOAA (OKCHTeHHBIH
¢dotocunres). B rpynny xemo0aBTOTpOGOB BXOIAT HUTPHHUHPYIOLLHE
OakTepur, cOCOOHBIE OKHUCIIATH AMMOHHIA 10 HUTPATOB. A30T()UKCHPYIO-
mye O0aKTEpHH MEPeBOAAT MOJEKYJISAPHBIH a30T B HUTpaThl. becuBerHbie
cepHble OaKTEPHUH OKHCIAIOT CEPOBOAOPO A0 MOJEKYJISPHOH Cepsl, a NpH
HEXBATKE CEPOBONOPOJA TMEPEBOIAT CEPY B CEPHUCTYIO M CEPHYIO KHCIIO-
ThbI. }K€HC3063KTepHH OKHCJIAKT NBYXBAJICHTHOC KCJIC30 B TPCXBAJICHTHOC,
GJsarogaps MX AEATENbHOCTH B MPOTEPO30HCKOH 3pe 00pa3oBaIUCH 3aJ1ekU
xese3Hbix pyn (KpuBopoxckoe Mecropoxaenue). Bomopoausie 6akTepuu
OKHCJISIOT MOJIEKYJISPHBIA BOAOPOA A0 BOJBI.

OcoOblif HHTEpEC NPEeNCTaBIAIOT OAKTEPHU-CUMOHOHTHI, TECHO CBS-
3aHHBIE C APYTMMH >KHBBIMH OpraHM3MaMH CHMOHOTHYECKHUMH THUIIAMH
otHowmeHui. Hanpumep, kinybenbkoBele 6akTepuH (NMpUHaUIEXAT K pOLY
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Pu3o6uym), kotopele o0pa3yioT kiyOeHbKH Ha KOpHAX GOGOBBIX pacTe-
HHH, CBOOOIHO KMBYT B MOYBE, HO (PUKCALUIO MOJIEKYJISIPHOTO a30Ta MO-
I'YT OCYLIECTBIATH TOJBKO B CHMOMO3e c pacTeHHsIMH. OHH CHOCOOHBI
(bMKCHPOBAaTE MOJIEKYJIAPHBIA a30T U NEpPEeBOAHTH €ro B (opMy, AOCTYII-
HYIO JUISl BCACBIBAHHS PACTEHHAMH.

Pactenne obecneunBaeT 6akTepHH MUTATENHHBIMH BEIIECTBAMH U CO3-
JaeT a1 HMX HeoOXOIWMBIE YCJIOBHS CYILECTBOBaHHMsA, a OGakTepuu cHab-
XKAIOT PaCTCHHA a30TOM. bakTepHH HMEIOT MOBCEMECTHOE PacnpOCTpaHe-
nue. HanGonbluee komuyecTBo GakTepui oOWTaer B moyse — B 1 T
IUIOJOPOJHOM MaxOTHOH MOYBHI HX COJAEPIKHTCA HECKONBKO MHIUTHApPAOB.
[MouBennas (opa B OCHOBHOM MpeAcTaBieHa OakTepHsaMH rHHeHus. OHu
pa3naraloT OpraHM4YeCKHe OCTaTKH (OTMEpLIME Tela PacTeHUH U KHBOT-
HBIX) [0 BEILECTB, KOTOpHIE NMOTPEOIIAIOT pacTeHU: 0 YIJIEKHCIOro rasa,
BOJIbl  MHHEPAJIBHBIX CONEH. DTOT MPOLECC HA3BIBACTCS MUHEpATU3allMeH
OPTraHH4eCKHX ocTaTkoB. YeM Oonbliie GakTepuil B MOYBE, TEM WHTEHCHB-
Hee MIET NPOLECC MUHEPAU3aIMHy, CIeI0BAaTEIBHO, TEM BHIIIE IUIOAOPO-
JHe 1nous. B nouBe Taxke MOryT HaXOIMThCA OOJIE3HETBOPHBIE OaKTEPUH U
HX cropsl (cTonOHAK). B Bony OakTepuu monaznaroT riaBHbIM 00pa3oM H3
noussl. Ha 1He BOZ0OEMOB CKOHLEHTPHPOBAHBI Canpo(uTHbIE OAaKTEpHH,
OHH pa3naraloT OTMepIllee OpraHMYEeCKoe BEIECTBO, OCENAIOIIEe Ha THO,
TO €CTh BBINOJHAIOT Ty X€ pOjb, YTO U MOYBeHHble OakTepuH. KoHieH-
Tpauus OakTepuil B BOJE 3HAYHTENBHO HHXeE, YeM B rouse. B 1 cM® BOZEI
06b14HO comepxarcs o 400 000 6akrepuii. B Bone MOryT nmpHCyTCTBOBaThH
U GoJie3HETBOPHbIE 0aKTepHH — BO3OYAUTENH XOJIEPHI, TYJSPEMHH H Ip.
Mensbnie Bcero 6akTepui B BO3AyXe, OHAKO HX KOJHUYECTBO 3HAUYUTENILHO
TMIOBBILIAETCS B MOMEIIEHHUAX, B MECTax CKOIUIeHUs moaeid. HauMeHnsiuee
KOJIMYECTBO OAKTEPHH COAEPIKMTCA B BO3LyXe XBOHHBIX JIECOB, OCOOEHHO
cocHOBBIX. CMONHCTBIE BBIENIEHHS XBOHHBIX pacTeHMH obnanaroT Gakre-
PHMUMIHBIM CBOHCTBOM. B HaceneHHbIX MyHKTaX, 0COOEHHO B NPOMBILI-
JIEHHBIX IOpOfaX, YHC/I0 GaKTepHii B BO3yXe yBEIMYHBAETCA, TAK KaK OHH
OCealoT Ha B3BECH MNbLIH, B U30BITKE coAepKalleHcs B Bodayxe. B MecTax
CKOIUICHHUA JIIOZEH BO3IyX COAEPXHT O4YeHb OONbIIOE KOMHYECTBO pa3HO-
00pa3HbIX 00JC3HCTBOPHBIX OAaKTCPHIl U UX CIIOPHI (TYOCpKYyse3, aHTHHA).
bakTepun BcTpeuaroTcs U B OECKHUCIOPOAHOH cpene (B MTyOOKHX CIOSAX
NOYBEl, B WJIE, B Tonle BoAbl). OqHU OakTepHH NMPHCTIOCOOMITHCH JKHTh
NpH HU3KUX TEMIlepaTypax, Hanpumep, B 1 I Jpaa AHTapKTHIB OOHapy-
keHo okouio 100 6aktepuid. Jpyrue, Ha060POT, MOrYT KUTh B FOPAYUX HC-
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TOYHHKAX, BBIAEPKUBas Temneparypy 1o 80 °C. bakTeput XUBYT Ha IO-
KPOBax pacTeHHH, )KHBOTHBIX M 4eNOBeKa HIIH BHYTPH HHX.

bakTtepuu NPHHUMAIOT HEMOCPEACTBEHHOE y4YacCTHE B KPYrOBOPOTE
BEIIECTB B IIPHPOJiE, pa3pylllas MepTBble OPraHHMUECKHE BEILECTBA, H TEM
CaMbIM CITOCOOCTBYIOT MOTJIOIIEHHIO 3THX BEINECTB PACTCHUAMH.

I{uaHoOaktepuun npu (POTOCHHTE3E BBIIENAIOT Kuciopod. HiMenHo
Onarosmaps 3TOi Ipynne OpraHM3MOB NPUMEpPHO 2 MHUIMApAA JIET TOMY
Hazaj B aTMocdepe Hayaloch HaKOIUICHHE MOJIEKYJSIPHOIO KHCJIOpOJa.
B pesynpTare neATeNbHOCTH 3THX OaKTEpHH M3MEHMICH Ta30BEIM COCTAaB
aTMocdepsl H ¢HOPMHPOBAIICS 030HOBBIH DKpPaH.

BaxHyto pons urparor Gakrepuu B (GHkcaluuu aTMOCHEPHOTO a3oTa.
Cpeny HHUX BCTpedaroTcs Kak CBOOOIHO *KHUBYILME OakTepuu (azoTtodakTep),
TaK ¥ JKUBYILHE B CHMOHO3e KIyOeHbKOBbIe OakTepuu. Jlenas TOCTYIHBIM
IUISL PacTeHHH a30T aTMOC(Ghephl, OHU MOBBIIAKOT [LI0JJOPOAME MOUBBI.

IfnaHoOakTepUH BXOOAT B COCTAaB JMIIAHHUKOB. MHOXECTBO CHMOHO-
THYECKHMX OakTepuii OOMTAIOT B KHIIEYHHKE MIICKOMHTAIOIHX KaK CHMOU-
OHTBI, HallpUMep KHLIeYHas najodyka. OHH YaCTUYHO pa3nararoT KJIeT4aT-
Ky, KOTOPYIO 3TH >XMBOTHBIE HE CHOCOOHBI MepeBapHTh. B mponecce ux
KU3HENEATENFHOCTH CHHTE3UPYIOTCSA BUTAaMUHBI Ipynmnbl B U BuTamuH K,
HeoOXOIUMBble UIS HOPMAaJIbHOH XH3HEAEATENBHOCTH. [IpM OTCYTCTBHH
OakTepuil B KHIIEYHHKE Y )KHBOTHBIX M 4EJIOBEKa pa3BHUBaeTcs 3aboieBa-
HHE — JUCOaKTEPHO3. X

CnocobHoCTh OakTepuil pacuIeIUIATh OpraHMYeCKHE BEIECTBA HC-
NOAB3YIOT [IPH OYUCTKE 3arPSA3HEHHBIX CTOYHBIX BOJ.

B nuineBoil mpoMBIINLTIEHHOCTH OaKTEPUH HCIOJB3YIOT B Ipolieccax
OporKeHHs JUlsl TOIyYEeHHs KHCIOMOJIOUHBIX IPOIYKTOB, ChIPa, Macila, KBa-
IIEHUs oBolIeH. B XMMHYECKO# MPOMBINUIEHHOCTH 6aKTEPUH HCTIONB3YIOT
JUIA TIONy4EHHs CIIMPTOB, YKCYCHOM KHCJIOTBI, alleTOHa, CaxapoB H MOJH-
MEpOB.

bakTepuu NpPUMEHAIOTCS B MHKPOOHMOJIOTHYECKOH NMPOMBINUIEHHOCTH
JUIS TOJY4EeHUS aHTUOMOTHKOB, BATAMUHOB, TOPMOHOB U (epMeHTOB. bak-
TEpUH IIHPOKO HCIHOJB3YIOTCS B T€HETHYECKOH HMHXeHepuH. Tak, myrem
nepeHoca B KJIETKH T'eHOB OakTephil, KOAMPYIOIIMX CHHTE3 HUHCYJIMHA y
4eJI0BeKa, yIAI0Ch MONYYUTh YeNIOBEYECKUH HHCYIIMH.

bakrepun Moryr urpath u oTpuUaressHy10 poiab. OHH cOCOOHBI BEI-
3bIBaTh TIOpYY CEHa, KOPMOB, ITHINEBBIX NPOAYKTOB, MOBPEXKACHHE KHUT U
pykonuceit. Iluano6akTepuu BBI3BIBAIOT LIBETEHHE BOJBI, YTO Mary6HO OT-
paxkaeTcs Ha CYIIeCTBOBaHHM JIPYTHX OOUTaTeNeH BOAOEeMOB — Oecro3Bo-
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HOYHBIX U pbI0. BakTepun BeI3bIBaAIOT 32001€BaHIS PACTEHUH, )KUBOTHBIX H
4eJIoBEeKa. Y 4eJoBeKa OaKTepHH SIBISIOTCS BO3OYIMTENAMH Takux 3abo-
JeBaHMH, KaK TUd, Xonepa, yymMa, CHOUpCKas sA3Ba, TyOepKyse3, aHTHHA H
Jp. 3apaxeHHe MOXET IPOMCXOIAMTh KaK NPH KOHTaKTe ¢ OOJNbHBIMH
JIFOIBMH, TaK M 4Yepe3 BOAY, BO3AYX, NPOAYKTbI IUTAHUs, MPEIMETh] AHY-
Ho# ruruensl. K Mepam 60oppObl ¢ Bo30yauTensiMu HHGEKIMOHHBIX 3a00-
JeBaHUH OTHOCATCA: TNPOBENEHHE MPEIOXPaHUTENbHBIX MPUBHBOK, KOH-
TPOJIb 38 HCTOYHHKAaMH BOAB! H MHIIEBBIMU NPOAYKTAMH, NTACTEPU3ALUS H
TepMHu4ecKas 00paboTKa NPOAYKTOB MUTaHHs, COOII0NEHUE OCHOBHBIX TH-
THEHUYECKHX TpeOOBaHUH, Ne3UH(DEKIHA NOMEIIEHHH, CTEpHIH3aLUs] Me-
JUIMHCKUX HHCTPYMEHTOB U NMEPEBA30YHOr0 Marepuana u ap.

3ananun

BoiGepuTe 0aAHH NpaBHABLHbINH OTBET.

1. Pa3Mepnl caMpIx KpYNHbIX OaKTepHUi COCTABISIOT IPUMEPHO
1) 10°m 2) 10°%m 3) 1mm 4) lcm
2. [[Tapoo6pa3Hbie OakTEpUH HA3bIBAIOTCA
1) cnupunnamu 3) BubOpHoHamMH
2) KOKKaMH 4) OGauumiaMu
3. Bo3byauteneM xomepsl ABiseTcs
* 1) crpentokokk 3) BUOpPHOH
2) Oauusia 4) cnupoxera
4. bakTepuu crnoco6Hbl NepeaBUIaTLCs C MOMOIIBIO
1) Xryrukos 3) mnapanonui
2) JOKHOHOXEK 4) pecHHuek
5. bakrepun-canpoTtpodsl nUTalOTCS

1) >XUBBIMH KJIETKaMHU

2) yMepIUHUMH OpraHu3MaMH

3) HeopraHHYEeCKUM BEILECTBOM

4) moObIM U3 NepeuncIeHHbIX CIOCOO0B

6. K MHKCOTpOdHBIM GaKTEPHIM OTHOCATCS

1) rOHOKOKKH

2) MOJIOYHOKHUCIbIE OaKTEPUH

3) Bo3Oynurtenn cuOMPCKOH S3BBI

4) asorodukcupyrolue GaKTepHn
102



10.

11.

12.

13.

14.

®dotoaBToTpodamMu ABIAOTCA

1) nuaHoGaxTepHu

2) asotodukcHupyroue OakTepHU

3) OGose3HeTBOpHBIC OaKTEpHH

4) neHUTpUIHIHUPYIOIIHE GaKTEPHH
Crniopb! y 6aktepuii ciyxat s

1) aKTHBHOIO NepeABHKEHUA

2) Oecnonoro pa3MHOXKEHHUA

3) noJOBOro pa3sMHOXEHUA

4) nepexuBaHUs HeOIaroNnpUATHBIX YCIOBUH
Crniops! OakTepuii Hauboee YI3BHMBI ATl

1) KunsyeHus

2) 3aMOpaXMBaHHs

3) obe3BoxHBaHHSA

4) yapTpadHONETOBOrO U3TyYEHHUS

[To Tumy nuTaHus GaKTEpUH THHEHHUS OTHOCATCS K

1) canpotpodam 3) XEMOCHHTETHKaM
2) napasutaM 4) ¢$OTOCHHTETHKAM
Bosiblwe Bcero GakTepuii Ha eAMHULY 0OBemMa OOUTaET B
1) OGonoTtHol Boze 3) BoO3ayX€ ropoaoB
2) IUIOAOPOAHOM CJIOE [TOYBbI 4) okeaHe
A3zoTdukcupytone 6akTepuu OTHOCATCA K

1) MONOUHOKHCIBIM GaKTEpHAM

2) OakTepusM rHUEHHUS

3) OaxTepusM CIIUPTOBOTO OPOXKEHHA
4) kn1yOeHbKOBBIM GaKTEPHIM

IMamouka Koxa oTHocuTCH K

1) NOYBEHHBIM OAKTEPHAM

2) OakTepusM THUEHHUSA

3) 005€e3HETBOPHBIM OaKTEPUAM
4) YKCYCHOKMCIIBIM OaKTEpUSIM

CuMOHMOHTOM YeJIOBEKa SABISETCH

1) aszorobakrep 3) kumeyHas rnajouka

2) XoJepHblif BHOPHOH 4) 30M0THCTBIH cTadUIOKOKK



15.  bBaktepus ABIAIOTCA BO3OYAUTENAMH
1) ocner
2) renarurta
3) KpacHyxH
4) cubGHpCKOii A3BBI

BriGepHTe TPH HPaBHJILHBIX OTBETA.
16. bakrepuu He UMEIOT

1) KIeTouHO#H CTEHKH

2) JAHK

3) smpa

4) 1HUTOIIa3MBI

5) ammapara ["onbmku

6) D>HIOMIa3MATHYECKOM CETH
17. ®opmamu reHeTHYECKOH pekoMOHHALMH y 6aKTepUil ABIAIOTCA

1) TpaHcKkpHILuA

2) TpaHCHALUA

3) TtpaHcopMamus

4) TpaHCAYKUMSA

S) KOoHBIOTalUsA

6) TpaHCIOKaLUs

18. XemoaBtoTpodamu ABNAIOTCA

1) Mono4yHokucnble GaKTepUH

2) yYKCYCHOKHCIBIE OakTepHH

3) OaxTepuu CIHPTOBOro OpPOXEHHS
4) nuTpubuULHpYIOHIHe 6aKTEpHH
5) BomopoxmHbie DaKTEpHH

6) enezobakTepUH

19. Baxtepuu ABIAIOTCA BOIOYAUTENIMHU

1) 4ymsl 4) rpumnna
2) xonepsl 5) d4ecoTkm
3) croaGusxa 6) GemencTBa

20. Bauwnis! ABIAIOTCS BO3OYIHTEIAMHU

1) ceimHoro THga 4) ocnbl
2) cundunuca 5) 4ymbl
3) TyGepkynesa 6) aHTHHBI
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21. YcTaHOBHTE COOTBeTCTBHE MeXk1y 3a0oseBaHHeM H GaKTepHAMM,
ABJISIOINHMHCSH €70 BO36YIHTEAMH.

3a6oneBanue Ha3Banne 6axrepnit
1) ckapnatuHa A) Gapuisl
2) TNHEBMOHHSA B) xokku
3) cudumuc B) cnupoxers

4) cubupckas A3Ba
5) coeinHOH THO
6) anruna

Kiawuu k 3ajaHHAM

Ne Bonpoca 1112|3145 6 7 8 9 10
oTBeT 1 2|3 1 2 3 1 4 4 1
Negonpoca |11 |12 |13 |14 |15} 16 17 18 19 20
OTBET 2 14133 ]| 4(356|345(4,56(1,23}13,5
3apanue 21
1 2 3 4 5 6
b b B A A b

I'puObi. JIMmIaiiHUKH

OO6masn xapakrepucTika rpubos. lllnanoynsie rpubsbI,
HX CTPOeHHe, MHTaHHe, Pa3MHOKEHHE. Y CJIOBHS JKH3HH
rpu6oB B jecy. Chenobubie u snoBuThHIe rpHOLI. [11ecHeBbIE
rpu6sbl. JIpoxcxu. I'pubbi-napa3ursl, Bbi3biBalonine 601e3H1
pactenuii. Poab rpuGoB B npupoae H xo3siicTBe

I'pubbl OTHOCATCS K OTAEABHOMY LIAPCTBY KHBBIX OpraHH3MoB. OHH
JEMOHCTPHPYIOT NIPU3HAKH KAaK PAaCTEHHH, TaK H >KMBOTHBIX. C pacTeHHA-
MH MX COMMXAeT OCMOTPO(HBINH THN NMUTAHUA, CIOCOOHOCTH K HEOTPaHH-
YEeHHOMY POCTY HMTYATOrO TeNa, HaJTMYME JKECTKON KIETOYHOH CTEHKH M
pa3MHOeHHe criopaMu. [IpH3HaKy )KMBOTHBIX — 3TO reTepOTPOHBIH THN
IIUTaHHs], IPHCYTCTBHE XUTHHA B KJIETOYHON CTEHKE, 3allaCHOM yriesoa —
TJIMKOTeH, HAJIMYHe MOYEBHMHEI B a30THCTOM OOMEHE BELIECTB.
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Teno rpuOOB COCTOMT M3 BETBSILIMXCA HUTEH, KOTOPBIE Ha3bIBalOTCS
rudaMy, a BCS COBOKYNHOCTH rM() HA3bIBACTCH MHLEIHEM, MM TPHOHHU-
uei. B HacTosee BpeMs HacUUTHIBAIOT 0K0J10 100 ThICSY BUAOB rpHOOB.

Bce rpubnl retepoTpodHbie OpraHu3Mbl, CPEAH HUX BBLAEISAOT Canpo-
TpooB, mapa3utoB u cuMOHOHTOB. CanporpodHbie rpudsl BMecTe ¢ Oak-
TEPUAMH B DKOCHCTeMaX (POPMUPYIOT rpymny PeAylLEeHTOB. Y HHUX HMEIOT-

. ¢ pa3HooOpa3Hble (EepMEHTHI, 4YTO MO3BONAET CanpoTpodHBIM rpudam

pasjiaraTh pasnMyYHbIE OpraHH4Yeckue cyocTpaTtel. I'puOBI-Mapa3HTh napa-
3UTUPYIOT HA KMBBIX PACTEHHSAX U KMBOTHBIX. [ pUOBLI-CMMOHOHTHI y4acT-
BYIOT B ()OPMHPOBaHHH JBYX BaXKHbIX CHMOHO30B: C BOJOPOCISAMH OHH
00pa3yloT JHILAHHUKH, 8 C KOPHSMH BBICUIMX PAaCTEHUH — MUKOPH3Y.
IlouBeHHBIE TPHOBI-MHKOPU3000pa30BaTENd OILUIETAIOT KOPEHb pacTEHHUA
(ecTb rpulbl, NPOHUKAIOLIME BHYTPh TKaHEH KOPHA) M BBINOJHAIOT POJb
KOpPHEBHIX BOJOCKOB. OHH BCachIBalOT MHUHEPAIbHBIE BEIECTBA M BOAY
(ocobeHHO BaxkHa poJib TPUOOB MPH MOTJIOWIEHHH COeAUHEHUH docdopa) 1
TPaHCMIOPTHPYIOT HX B KOpeHb. B cBOIO ouepenb, BhIClIee pacTeHHe CHA0-
*aeT TpUO opraHHYeCKHMH BelecTBaMu. MHKopH3y He 00pa3yloT BOAHBIE
pacTeHHsl, OCOKH M KPECTOLIBETHBIE.

PasmMHOXaroTCst rpHOBI BETETaTUBHBIM, OECIIONBIM H TIOJMOBBIM MyTEM.
BeretatBHOE pa3sMHOXEHHE NMPOMCXOAMT HacTAMH MHLENHUA, a y IPOXK-
KeBBIX rpHOOB — MouykoBaHHeM. Becnosioe pasMHO)xeHHe rpHOOB Mpouc-
XOAMT TMpPH HATHYHH MOABHXHBIX M HEMOABIXHBIX crop. [loigoBoe
PasMHOXXEHHE Y Pa3HBIX FpYNN rpHOOB MPOMCXOIMT MO-Pa3HOMY: y HM3-
HIMX FPpHOOB KIET NpOLECC H30- U FETEPOraMHH, Y CyMUaThbIX (aCKOMHLIe-
TOB) MPOHCXOIUT CIHAHHE MYXKCKHX U EHCKHX KJIETOK aHTEPHAUA U ap-
XHKapna, y 6a3sHAMaJIbHBIX HAET IPOLECC COMATOraMHM ¢ 06pa3oBaHHEM
6a3uauii.

IlnecneBble rpudbl — 3TO rpuUObI, KOTOPHIE BBI3BIBAIOT MOPYY IIPO-
JOYKTOB THTaHHA, OBOLLIEH, GpykTOB. Y rpuba U3 posa MyKOp MHLEIHH CO-
CTOMT U3 OAHOH TMTaHTCKOH MHOTOSIEPHOH pa3sBETBIECHHOH KIETKH, B KO-
TOPOH HET Meperopofok, TO €CTh MHIENHH OaHOKIeTO4YHBIH. ['pud
oOpasyer Oenblif HajleT Ha MOPTALUUXCA IPOAYKTax, HaBo3ze. Muuenui
(GOpMHpYET BEpTHKaNbHBIE TH(BI, Ha KOHLAX KOTOPBIX HAXOAATCS YEPHBIC
TONOBKM — CNOpaHTHH. B HUX mpoucxoaut o6pa3oBaHHe M CO3pEBaHHE
cnop. Yepes HEKOTOpPOE BpeMs HaleT CTAHOBUTCH YEPHBIM, 3TO O3HAYaeT,
YTO criopbl co3penu. IIpn packpblBaHHH CIIOPAHTHEB CIOPbI PaCCEHBAIOT-
cs1. KpoMe Toro, rpud MoXeT pa3MHOXKaThCsSl BETETATUBHO YacCTAMH MHIIE-
JIHs, @ TAKKE MMOJOBBIM ITyTEM.
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IThecneswiil 2pub — nenuyur, WIK 3€JeHas TUIECEHb, TAKXKE BbI3BIBACT
1I0pYy NHUILEBLIX NPOAYKTOB. Ero MULIEIHH, B OTIHYHE OT MHLENHSA MYyKO-
pa, o6pa30BaH U3 BETBALMXCS rud), MOJEIEHHBIX NeperopoikaMy Ha KieT-
ku. [ipyroe Ha3zBaHHe 3TOro rpuda — KHCTEBHK, TaK KaK €ro CIOpaHIMH
UMEIOT BHA HeOONbIIMX KucTouek. Cropbl Hecnonoro pasMHOXEHHUs Ie-
HUHHJIA cOOpaHbl B LIEMOYKH H PAaCOJI0KEHBI Ha KOHIIAX KOHUIHEHOCLIEB.
OTOT rpub sBIsETCA NPOAYLIEHTOM aHTUOMOTHKA — MEHULUWIIMHA, KOTO-
pBIM IpUMEHSETCS NPU JICYCHUH psina 3aboseBaHuii. JleueOHbIE CBOHCTBA
NEHULUMIUIMHA OBbUIH OTKPHITH B 1929 roay aHrnuiickum Bpadom A. Pie-
MHHI'OM.

JpoaiKH — 3TO OAHOKJIETOYHBIE I'PUOBI, KOTOPHIE pPa3MHOMKAIOTCS
MOYKOBaHHEM. VX KiI€TO4YHas CTeHKa COJepKUT OUeHb Maino xuTuHa. Ilpu
BEreTaTUBHOM PAa3MHOXXEHHUHU Ha MOBEPXHOCTH KJIETKH 00pa3yeTcs BBIMYK-
JIOCTh, KOTOPas pacTeT U MpeBpallacTCs B KJIETKY. 3aTe€M J0UEPHSA KIeTKa
OTAEIAETCA OT MAaTEPUHCKOH. JIpOxoKH MOTYT Pa3MHOXaTbCs U MOJIOBBIM
nyteM. YenoBek Ha4dall MCHOJB30BaTh OPOXOKU B XJICOONEYCHHUH U NIPHIO-
TOBJIGHHM HAallMTKOB 3aJ0iro a0 Hawe#d 3pbl. B mpouecce OposkeHHs
JPOXOGKH Pa3jiaraloT caxap, IpH 3TOM oOpasyeTcs CUPT U YIUIEKHUCIIBIN
ra3, KOTOPBIH pa3speIXJIAeT TECTO M NMOIHUMACT MEHY Ha MOBEPXHOCTH Opo-
JsIIed KUAKOCTH. JIPOAGKH HCMOJB3YIOT TaKXKe Ui MOMYYEHHs] BUTaMH-
HOB rpynnbsl B (nuBHBIE ApO3OKH), (PEPMEHTOB, OPraHHYECKHUX KHCIIOT,
MHUILEBBIX J00ABOK IS KOPMa NTHLE U CKOTY. JlpoxokeBble TpHOKH poja
Topryiula UCNONB3YIOTCA NMPH H3rOTOBIEHUHM Kedupa. HekoTopble Ipox-
KU SABIAIOTCSA BO3OYIUTENAMU TSHKEIbIX 3a00I€BaHUH YeIOBEKa — KaHIU-
JOMHKO30B.

Iasinoynbie rpubbl 00pa30BaHbl U3 IUIOJOBOTO T€Ma U TPUOHHIIBL.
Muuenuii LIsANOYHBIX rpuOOB pa3BHBaeTCs B cyOcrparte, 6oratoM opra-
HHUYECKUMH BeleCTBAMU. OH COCTOHUT W3 BETBAIUXCSA THP, Kaxxaas KiIeTka
KOTOpBIX MUMEET IO [Ba FalUIOHAHBIX Aapa. B meperopoakax mMexny kier-
KaMH MMEKTCS OTBEPCTHA, YE€pe3 KOTOPhIE COOOIIAETCS LMTOIIa3Ma Co-
ceanux Kiuetok. [1o Mepe HakomIeHUs MUTATENbHBIX BEIIECTB HAa MOBEPX-
HOCTH CcyOcTpaTa M3 MHLEIHS (OPMHUPYIOTCA IMiodoBele Tena. [lnoxoBoe
Teno rpuda COCTOMT M3 LIUANKK U MeHbka (HOXKKH). B miom10BoM Tene ru-
¢GB! MULIETHA TJIOTHO MEpeTUIeTaloTCcsl U 00pa3yloT JIOKHYIO TKaHb. Bepx-
HHUH CJIOH LIIANKK o0pa3yeT KOXHuy, KOTOpas MOXET ObITh OKpallleHa B
pasHble LUBETA. Y OJHHX I'pUOOB HIXKHUH CJIOH LWIANKH HECET MHOTOYHUC-
JICHHbIE ITIJIACTHHKH, HAIIPUMEP, Y CHIPOEKEK, IIaMIIMHBOHA, MyXOMOPOB;
3TO IJIACTHHYAThie I'PHOBL. Y APYrux HIKHHH CIOH HUIAIKH NPOHM3aH
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TpyOOoUKaMH, Hanpumep, y 6eoro rpubda, NOIOCHHOBHKA, 010EPE30BUKa;
3T0 TpyOuaThle rpubhl. B TpyGoukax M Ha MIIACTHHKAX IUIOJOBBIX TEJ 00-
pasyroTCs MHOTOYMCIICHHBIE CIOPBI, C MOMOLIBI0 KOTOPBIX T'PHOBI pas-
MHOXXaI0TCH. BhICHINasCh, CIOPH! MMOAXBATHIBAIOTCA TOKaMH BO3AyXa HIH
PasHOCATCS MBOTHBIMHU, MUTAMOIMUMHCA TpuUOaMH (CIH3HH, HACEKOMEIE,
3aiubl, Oenku u ap.). [Ipu nonaganuu B GIArONPUATHEIE YCIOBHS CIOPBI
npopacTaroT B ru¢psl. MHOTHe mIsnoYHbIe TPHOBI ABIAIOTCS MHKOPH3000-
Pa3oBaTENAMM, HEKOTOPBIE U3 HUX HONTYYHJIM CBOE HAa3BaHHE 110 HA3BAHHUIO
JepeBa, psAOM C KOTOPBIM OHHM BCTpEHaloTCs (HalpHMep, MOJOCUHOBHK,
noabepe3oBHK, Noany60BHK U ap.). ['Hdbl MHUIIENH OMIIETAIOT KOPEHb H
MOTI'YT [IPOHMKAaTb BHYTpPb €ro. I'pu0 mosydaer OT AepeBa OpraHHYeCKHe
BELIECTBA U BUTAMHUHEI, a Ja€T IEPEBY aMUHOKHUCIIOTEI U YBEIUYHBACT BCa-
CBIBAIOLIYIO IOBEPXHOCTb.

MHorue mnsnoussie rpubsl chenobHBI. [LnomoBbie Tena rpuboB Ha
98% cocToAT U3 BOABI, IO3TOMY OHH OBICTPO HOPTATCA. Bonbuias yacTb Ux
CYXOro Beca NpPUXOIMTCSA Ha OeJIKM U OpyrHe a30THUCThle COSAUHEHUS, yT-
JI€BOAOB B rpubax COAEPIKUTCS 3HAYMTENHLHO MEHBILE, YEM B PACTHTEIb-
HBIX nponaykTax. OHHM Goratel BuTamMuHaMmu (rpynnsl B u K) u apyrumu
©OHOJIOTHYECKH aKTHBHBIMH BelllecTBaMH. Ho 1M3-3a HAIMYUs XMTHHA B KJle-
TOYHBIX CTEHKAaX JOCTYHNHOCTh HHTATENLHBIX BEIIECTB OrpaHHYeHa, MO-
3TOMY TNHUTaTeNbHAs LEHHOCTH I'PUOOB NOBOINLHO HH3Kas. Jlyuiiue che-
A06Hble TPHOBI — 3TO Oenblif, PBDKHK, MOJOCHHOBUK, MOJOEpPE3OBHUK.
IInpoko pacnpocTpaHeHO KyIbTUBUPOBaHHE IIaMITIHHBOHA U BellleHkH. Ho
cpeaM LUIANOYHbIX IPUOOB UMEIOTCA U SIOBUTHIE, HAIPUMED, CMEPTEILHO
SJAOBUTBIMM SABJIAI0TCA OeqHas u Geslas MOraHKH.

I'pubbi-mapa3suTbl pacTeHHi BBI3BIBAOT 3abosIeBaHUS AMKOPACTY-
INX U KynbTypHbIX pacteHHd. Cpeau rpuboB, Haubojiee BpeIOHOCHBIX
JUISL CENIbCKOXO3SHCTBEHHBIX pAaCTeHHUH, MOXKHO OTMETHTH BO30OyauTeneu
PKaBUMHBI U rooBHU. L{uiut Bo3Oynutens xyneOHOH pikaBUMHBI IPOTEKAET
C ydacTHEM JBYX Xo03sieB. BecHol 3ToT rpu0 HadyMHAeT pa3BUBAThCH Ha
Oapbapuce, a J1IETOM ero CIopsl MONAaJalOT Ha 3N1aKH, HAa KOTOPBIX 33 ONUH
ce30H 00pa3yeTcs HECKOJIBKO IMOKOJIEHHH CIIOp, OKpallleHHBIX B OpaHxke-
BbIH 1Ber. B Mectax oOpa3’oBaHHS COp Ha JIUCTBAX M CTeONSIX 311aKOB
($hOpMHPYIOTCS NIATHA P>KAaBOTO L[BETA, OTCIOAA U Ha3BaHUE 3aD0JIeBaHUS —
pkaBunHa. [Ipu mopakeHHHM 3J1aKOB NPOHCXOAMT IOJaBIeHHe 0oOpa3oBa-
HHSI KOJIOCHEB.

Hdpyroe rpubkoBoe 3ab0sieBaHHE 3J1aKOB BBI3BIBAET T0I0BHA. CBOE Ha-
3BaHHe 3a00JIeBaHHE TONYYHIIO M3-3a BHELIHErO BUA MOPAXKEHHBIX pacTe-
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HU#. OHH MOXO0XKU Ha OOYTJIMBILIMECSH TOJIOBEIIKH. B 3THX YEpHBIX KOJIOCH-
X BMECTO 3epeH 00pa3yloTCsi MHOTOYHMCIIEHHbIE criophl Tpuba. Bo Bpems
yOOpKH ypo>kasi ¥ MOJIOTBOBI 3TH CIIOpBI [TONAAAIOT HA 30POBLIE CEMEHA H
COXPAaHSIOTCA 10 BECHBI. A BECHOM, KOT/Ja U3 CEMEHH HaunHaeT GopMHpo-
BaThCsl pacTEHUe, CIOpbl rpuba MPOpacTaloT, U MHULEIHH IIPOHUKAET B
TKaHb NMpopocTka. ['pub pa3BuBaeTcs BHYTPH PacTEHHsA-XO35MHA M JOCTH-
raeT kojoca. ['u(sl MopakaroT 3epHOBKH 3/1aKa M 3a CYET MHTATEIbHBIX
BENIECTB, HAKOIUIEHHBIX B 36PHOBKAX, 00pa3yloTCs CHOpbI rpuba.

Borbloii Bpen JIECHOMy X03HCTBY HAaHOCSAT MPHOBI, KOTOPBIE MapasH-
THPYIOT Ha JepeBbix. OHH Ha3BIBAOTCS TPYTOBHKaMH. JlepeBbs 3apaxa-
IOTCS CIIOPaMH 3THX rpHOOB yepe3 MOBPEXKICHHA Ha Telle PaCTEHUS: Tpe-
IIMHBI KOPBI, OOJIOMKH BETBE COJIHEYHbIE OXOTH U Ip. MuLenmii 3Tux
rpubOB pa3BUBaeTCs B JAPEBECHHE, a IUIOAOBBIE Tela (GOPMHUPYIOTCS Ha
CTBOJAX JAepeBbeB. [11010BbIE Tena MHOTONETHHE, TBEPIBIE, UMEIOT HOpMY
KOIIBITA U PACIMOJIOKEHBI OAUH Haj JPYTUM B BUIE 3Taxepku. Ha ux Hux-
He#l cTopoHe B TpyOoukax ()OpMHPYIOTCS CHOpHL. [lopakeHHbIE AepeBbs
CTAHOBSATCSA XPYIKUMU U B KOHEYHOM HMTOrE MOrubaroT.

['pubbl NPUHUMAIOT yYacTHE B KPYrOBOPOTE BEILECTB B NIPHPOAE, 1O-
CKOJIbKY B 3KOCHCTEMAax OHH BBIMOJIHAIOT POJb peAyLeHToB. OcoGeHHO
BEJIMKO UX 3HaYEHHE B JIECHBIX SKOCHCTEMAX, IIe OHU pa3pylialoT LEJUIIo-
703y # JurHuH. [pUOBI HEMOCPEACTBEHHO Y4aCTBYIOT B NOYBOOOpa3oBa-
HUM: pasjaras OTMepliee OPraHu4ecKoe BEIIECTBO, OHH BbI3BIBAIOT MUHE-
paIM3aI{I0 OPraHHYECKHX OCTATKOB.

['pubBl BCTYMarOT B CUMOHMOTHYECKHE OTHOLICHHUS C BOAOPOCISMH, B
pe3yneTate 0Opa3’yloTCs JMIIAWHUKH, M C KOPHAMH BBICIIMX pacTEHHH,
(hopMHDPYS MUKOPH3Y.

CoenobHble rpubbl yIOTPEOIAIOT B MULTY. Bo MHOTHX cTpaHax MX ak-
THBHO KYJbTHBHPYIOT (LLIAMITHHBOHBI).

['puOBI HCTIONB3YIOT B MUNIEBOH MPOMBIIIICHHOCTH (IPOXkKU B XJ1ebo-
MeYeHHH U MPOU3BOACTBE CIHUPTHHIX HAMUTKOB, NEHHUUMIIIBI B TPOU3BO-
CTBE OMNpE/ENIEHHBIX COPTOB ChIpa). '

I'pubbl, KOTOpBIE MapasUTUPYIOT Ha OCCIIO3BOHOYHBIX, a TAKXKE Ha
ApYTUX rpubax, HCTIONB3YIOTCA JUIsS MOJyYEHHs MpernapaToB, MOJaBIISO-

"IUX pa3BUTHE BpeauTeNeld M Bo30ymureneil 3aboneBaHHil cenbCKOXO03si-
CTBEHHBIX PACTCHHIA

B MHKpOOHOIOTHYECKOH NPOMBILIIEHHOCTH I'PHOBI MCHOMIB3YIOT JUTS
nojy4yeHuss (epMEeHTOB, BUTAMHHOB, OPTaHHYECKUX KHCIOT, TOPMOHOB
pocTa, aHTUOHOTHKOB.
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I'puObI-napa3uThl BBI3BIBAIOT Cephe3Hble 3a0ONEBaHHsA YeJIOBEKa,
XHBOTHBIX M pacTeHUH. OHH MOTYT BBIOENATh H TOKCHYHBIE COEIHHE-
HHsl — MHKOTOKCHHBI, KOTOPbIE TaK)Ke BBI3BIBAIOT PAA CEPhE3HBIX 3aboJe-
BaHHH. CpelM UUIANOYHBIX IPHOOB BCTPEYAIOTCS SI0BUTHIE (OsienHas mo-
TaHKa).

I'pubbl paspymarwT u3aeauss W3 JPEBECHHBI, BBI3BIBAIOT IOPUY
NPOAYKTOB NMHTAHUSA, IOBPEXACHHUS MPOMBIIIUICHHBIX H3JIEIUN H MaTepHa-
J0B: OyMaru, He)TenpoayKTOB, JIAKOB, KPACOK, NPOU3BE/ICHHI HCKYCCTBA
H T.I.

Crpoenne, nHTaHHe, pa3MHOXKEeHHE JIHINAHHUKOB.
CumOH03. Posib IHIIAHHMKOB B IPHPOJE H X037iicTBe

JIMmaHHHKH — 3TO OpraHU3MBI, TeJO KOTOPHIX 00pa3oBaHO B pe-
3ynpTate cuMOMo3a rpuba u Bogopocnd. Teso numaiHWKa HasbIBaeTCs
TaJUTIOMOM (clioeBHLIEM). DOTOCHHTE3UPYIOLIMM KOMIIOHEHTOM JTHIIAHHHU-
Ka ABIAETCS BOAOPOCTbh MM LHaHOOakTepus, a rpubd obecrieunBaer mHo-
TJIOLLEHHE BOJBl U MUHEpANbHBIX cosell. Cpeau Bogopociell BCTpeyaroTcs
Yalle BCEro 3ejieHbIC U )KENITO-3€NIeHbIe BOJOPOCIH, Bcero okono 100 Bu-
JoB. B coBpemenHo# ¢ope HacuuThiBaercst okoso 13 500 BUmOB nHInaii-
HHKOB.

JIMInaifHUKY BCTPEHAIOTCS B Pa3lMYHBIX MecTooOMTaHusx oT Ceep-
Horo a0 [OxHoro nomoca. OHU NPOH3PACcTAIOT HAa KAMHAX M CKallax, Kope
JIEPEBbEB U JIMCTBAX paCTEHMH, MOYBE, UCKYCCTBEHHBIX cyOcTpaTax. Heko-
TOpBIE JIMIIAHUKK OOUTAIOT B BOJIE.

Mo ¢opMe Tamoma JIMILAKHUKHA MOAPA3NENAIOTCA HAa TPHU THIIA: Ha-
KHIIHBIE, JIMCTOBAThle M KYCTUCTblE. HakumHple MMEIOT BHA KOPOYEK H
IUIOTHO cpacrarTes ¢ cybcTpaToM. JIMCTOBaThle MMEIOT YIUIOILEHHYIO
(hopMy, YacTH TaJuloMa NPHNOAHMUMAIOTCA HaJ cyOCTpaTOM M HaMOMHHAIOT
aucThs. OHU NPUKPETUIAIOTCS K cyOCTpaTy MydkaMu rud, U HX MOXKHO OT-
nenuTh 6e3 MoBpex/IeHUs TaIoMa OT cyocTparta. KycTHeThie THmaitHuKH
MMEIOT BUJ TOBHCAIOIIMX MJIM MPAMOCTONYHMX KYCTHKOB, KOTOpBIE MpH-
KPEIUIAIOTCA K CyOCTpaTy TOJIBKO OCHOBAaHHEM TAJUIOMA.

ITo BHYTpeHHEeMy CTPOEHHIO JHIIAHHHKH OBIBAIOT JABYX THMOB. Y on-’
HHMX BOJIOPOCIIM PaBHOMEPHO pacnpejiesieHsl cpeny rudoB rpuba mo Bcei
TommuHe cnoeBuia. IlpocTpascTBO Mexy rupamMu M BOAOPOCISIMH 3a-
MOJHEHO CIM3BI0. JTO TOMEOMEPHBIH THN CTPOEHUS. Y APYTUX JUILAHHH-
KOB IUIOTHOE MeperuieTeHue THQ oOpasyeT BEpXHIOI KOpY, IOA KOTOPOH

110



3ajieraeT CJIOH PBIXJIO PACIOIOKEHHBIX TH( ¢ KIIETKAMH BOJOPOCIIEH MEX-
ay HuMH. TIo/1 3THM cl1oeM pacrionaraloTcs PeIXJI0 PacHoIokKeHHbIe THPBI,
dopmupytolde cepaueBrHy. CepaueBHHy MOACTHIAET HHXKHAI Kopa, 00-
pa3oBaHHas TECHO CIUIETeHHBbIMH rHdamu. U3 cepaneBHHBI BEIXOIAT My4-
KH TH(, ¢ TOMOIIBIO KOTOPBIX JHIIAHHHK KPEMUTCS K CyOCTpaTy.

['pud mocraBinsier BOAOPOCIH BOXY C PACTBOPEHHBIMH MHHEDPAIBEHBIMU
BELIECTBAMHU H NMPENOXPaHSET €¢ OT BO3IEHCTBUS HEOIaronpUATHBIX dak-
TOPOB BHEILHEH cpelbl. B cBOIO ouepens, Bomopocip B pe3ynbTaTe (oTo-
CHHTE3a MpONYLMpPYET OpraHH4Yeckue coequHeHusi. Ho rpHb6 MoxeT mH-
TaThCs B JMIIAHHHKE M KaK Mapa3lT 3a CYET )KHMBBIX KIETOK BOAOPOCIH,
MO3TOMY UX B3aHMOOTHOIIEHHS MOXHO PacCMaTpHBaTh M KaK Mapa3sHTH3M
rpuba Ha BOJOPOCIH.

Yame Bcero JMIIaHHHKH pasMHOXKAIOTCA BEr€TaTUBHO: YaCTAMH Tajl-
JIoMa; KJIETKaMH BOAOPOCIe#, omneTeHHBIMH TH(haMH rpuba; cneLuati3m-
POBaHHBIMH BBIPOCTaMH TaJIIOMa, COAEpKaLIMMH (KO- H MHKOOHOHTHI.
Iocne oTaeneHus 3THX CTPYKTYp NpH ONaronpUATHBIX YCIOBHAX OHH Ha-
YUHAIOT Pa3BUBAThCS B HOBBIH TaIOM JHIIaiHMKA. JIMIIaHHMKH MOTYT
pa3MHOXaTbCs M OECIOJBIM, U IIOJIOBHIM ITyTEM, HO 3TO Pa3MHOKEHHE CBS-
3aHO ¢ MHUKOOHMOHTOM. PacTyT NMINIaiHHKH O4YEeHb MENJIEHHO: 3a TOJA HX
TaJIJIOM BBIPAacTaeT OT HECKOJIBKHUX COTHIX A0JeH MHJUTUMETPA O HECKOJIb-
KHX CAaHTUMETPOB.

JIMmaifHHKH cOCOOHBI aKKyMYJIHPOBaTh CONHEYHYIO SHEPTHIO H CO3-
JlaBaTh OpraHMYEeCKHE COEAMHEHHs U3 HeopraHHdeckux. C apyro# cTopo-
HBI, MUKOOHOHT JIMIIaHHUKOB — reteporpod. JIMmaliHUKH — HTHOHEPHI
PaCTUTEJIBHOCTH, OHM HEpPBBIMH OCBAHBAIOT Oe3KHU3HEHHBIE CyOCTparThl,
zeJas co BpeMEHEM HX NPHIOAHBIMH JUIS APYTMX OpraHu3moB. JIMmaiau-
KA — HMHAMKATODBl 3arpsA3HEHHS BO3/yXa, OCOOEHHO YyBCTBHTENBHBIE K
COJIep’KaHHIO CEPHHCTOrO ra3a B atMocdepe. Mx Hcrmone3yloT B apxeoso-
THH ¥ reoMOopONIOruY A1 YCTaHOBJIEHHA Bo3pacTa cybeTpaTa.

JIMIuaWHUKY CIy>KaT KOPMOM JUlsl )KHBOTHBIX, OCOOEHHO B 3MMHEE Bpe-
M5 B CEBEPHBIX PErHOHaxX (HampHMep, Areib, WIH oyleHHH Mox). IlTuisl
MOTYT HCHONb30BaTh CIOEBHILA JHILIAHHUKOB KaK CTPOHTENBHBIH MaTepH-
an JJIs CBOMX THe3[.

Hekoropble numaiiHuku cheq0OHBI M 1715 YeoBeka. M3 mHIaliHHKOB
NOJy4aloT PAJ BEILECTB, HUCIOJB3YIOIUXCS B Nap(roMepHOH NpOMBIII-
neHHocTH. HexoTopele JHINAHHUKH UCMONB3YIOT B HAPOAHOH MEAMIHHE
MM JIEYEHHUH psiia 3aboeBaHui.
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112

3agaHus

Bri6epuTe oauH NpaBHIIbHBII OTBeT.

I'pubsi sBasIOTCA

)
2)
3)
4)

OTAENBHOM IpyTHION pacTeHKH
CHMOHO30M pacTeHHi U OakTepHi
0co00ii rpymnmnoi JKUBOTHBIX
0CcO00# rpymNIoH XKHBBIX CYIIECTB

K Hu3mmmm PacTE€HHAM OTHOCATCA

1)
2)

rpu6bI 3) mxu
BOAOPOCIH 4) numaiHUKU

IIpu3HakoM, oOIIMM 11 TPHOOB U XKUBOTHBIX, SIBJIAETCS

1y
2)
3)
4)

OTCYTCTBHE ILIACTHI

C1oco® pa3sMHOKEHH
HaJH4YHe BHYTPEHHETO CKeNleTa
OCMOTPO(QHBII THII MHTaHHUS

Knerounas crenka rppboB COAEPKUT

1)
2)

MYpPEHH 3) uemmonosy
TIEKTHH 4) XHWTHH

Muuenwuii rpuba o6pa3oBan

1)
2)

XMTHHOBBIMH BOJIOKHAMH 3) cnopamu
rupamu 4) pusoungamu

IToukoBaHHEM Pa3dMHOXKaCTCA

D
2)

MYKOp 3) neHHLMILI
TOJIOBHA 4) OpOXOKH

K miacTuHYaThIM rpubaM OTHOCATCH

1)
2)
3)
4)

CBIPOEKKH
MacjsaTa
MOXOBHKH
OJZOCHHOBHKH

Mukopusa — 310

1)
2)
3)
4)

rpuOkoBoe 3ab0sieBaHIE PIKH

cMMOH03 rpuba ¢ KOPHAMH BBHICIITHX PACTCHHH
OpraH pa3MHOXEHHA IUIECHEBBIX rpH6OB
OJIMH M3 CaMBIX SIOBHUTHIX I'PHOOB



10.

11.

12.

13.

14.

15.

16.

Muxkopusy obpasyet

1) Mykop 3) mnoabepe3oBHK
2) WaMIHHBOH 4) crnopbIHbBA
Mpuunenuii npeacrapieH ONHOH KIETKOH y

1) romnoBHH 3) neHHUMIIA
2) TPYTOBHKa 4) Myxopa

Cnopsl y MyKopa CO3peBaioT

_ 1) B cneuuanbHsIX MapHKaxX Ha KOHIIAX BEPTHKAJIBHBEIX THPOB

2) 10 BceMY MHLEJHIO
3) B KHUCTEBHIHBIX Pa3BETBJICHUAX
4) wmykop criop He o6pasyeT

,HpO)K)KH B IIPONECCE XKHU3HEACATCIBHOCTH c6pa>lm}3aror

1) rmoko3y 3) YKCYCHYIO KHCIOTY
2) MOJIOYHYIO KHCIOTY 4) MacigHYy1O KHCIOTY
T'onoBHA ABNAETCA Napa3UTOM

1) KHBOTHBIX 3) mMIOXOBBIX KYNbTYp
2) xnebHBIX 371aKOB 4) kapTodens

JIMmaiHUKH NUMEIOT

1) crebens, KOPHH H JIHCTHA

2) crebenb U PU3OHIEI

3) TONBKO PU3OHIBI

4) He UMEIOT BEreTaTUBHBIX OPTaHOB

KieTku rpuOHHLEI cCHabKarOT OpraHu3M JHIIaHHHKa
1) BOZROH M OPraHMYECKUMH BEIIECTBAMHU

2) BOZOIf M1 MHHEPAIbHBIMH BEUICCTBAMH

3) HCKIIOYHUTENHHO BOJOIH '

4) KHMCIOPOIOM M YIJICKHC/IBIM Ia30M

BpiGepHTe TPH NPABHILHBIX OTBETA.

IpusnakomM, obmumM a1 rpuboB U pacTeHuiH, ABIAETCSA
1) HEeNmoOBHXHOCTH

2) HaJH4He XKECTKUX KIETOYHBIX CTEHOK

3) DNOCTOSHHBIH pocT

4) 3amacaHmWe yIJIeBOAOB B (pOpMe INIHKOTEHa

5) HanH4Yue MHLETUA

6) KIeToYHas CTEHKa U3 KiIeTYaTKH
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17. K tpybuarbiM rpubaM oTHOCSATCS

1) rpy3au 4) BOJIHYNIKH
2) LIaMIHHBOHBI 5) TNOZOCHHOBHKH
3) noxnbepe3oBHKH 6) TOJOpEXOBUKHU
18. I'pubsbI sBns0TCA BO3OYAUTENAMH
1) p>xaBYMHBI 4) crpuryuero Juas
2) My4YHHCTOH POCHI 5) 3K3eMbl
3) uecorku 6) npokasbl

19. K rpubam-napa3uram oTHOCATCS

1) MacneHok 4) cnopblHbs

2) ¢utodropa 5) BellIeHKa

3) wWaMNHUHBOH 6) ronoBHA
20. K numaiHuKam OTHOCATCH

1) 3onoTsaHKa 4) KcaHTOpHUSA

2) sMnys3a 5) mnapmenus

3) namuHapus 6) aHdenbLus

21. YcTraHOBHTE COOTBETCTBHE MeXIy Ha3BaHHMeM JIMIIAHHHKA H
rpynnoi, Kk KOTOpo#H OH OTHOCHTCH.

Ha3sanue I'pynna aHmafiHMKOB
1) rpaduc A) nucToBaTbhIC
2) 3050TAHKA Bb) kyctucteie
3) napMenus B) nakunseie
4) OGauugus
5) srens
6) nexaHopa

Kiaouu Kk 3a5aHHAM

Ne Bonpoca | 1 2 13(4]5 6 7 8 9 10
OTBeT 4 | 2 1 {42 4 1 2 3 4
Neponpoca |11 | 12 {13 |14 |15] 16 17 18 19 20
OTBET 1 1 (2|4 2]1,23(3,56]1,24246]|14,5
3ananue 21
1 2 3 4 5 6
A A B b B
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Pazgen I1. )KUBOTHBIE

300/10rusi — HAYKAa 0 ’KHBOTHbIX. 3HaAYeHHE KHBOTHBIX
B MIPHPOJeE H )KH3HH YesioBeKa. CXOACTBO H OT/IMYHE
’KUBOTHBIX H pacTeHHuil. Kiaccupukanus KMBOTHBIX

300y10rus — 3TO Hayka, U3yuaromas >XHBOTHBIX, KOTOPbl€ B HaCTOS-
1iee BpeMs OOUTAIOT Ha 3eMJie UM CYLIECTBOBAIM B NpOULbie 3110XH. Bee
UBOTHBIE OTHOCATCS K OTAEIbHOMY LapCTBY opraHuyeckoro mupa (OKu-
BOTHBIE).

300710THS HMCCIIEAYET BHELIHEE M BHYTPEHHEE CTPOEHHME >KHBOTHBIX,
(YHKIIMH OTIENBHBIX OPraHOB M CHCTEM OpPIaHOB, OBEIEHHE, Pa3MHOXe-
HHE U HHAMBUAYaJIbHOE Pa3BUTHE, a TAIOKE [IPOHCXOXKAEHHE, DBONIIOLIMIO U
3Ha4yeHHUE XKHUBOTHBIX B IPHUPOJIE U I YeJOBeKa.

Bce )XHBOTHEBIE H PaCTCHHUS 06J1a1aK0T PAIOM OOIINX CBOHCTB:

— XHMHYECKUM COCTaBOM KaK Ha ypOBHE JJIEMEHTOB, TaK U Ha YPOBHE
Moekya (OpraHHyYeckue MOJIeKyJabl — OeNKH, JUIOHIBL, YIJIEBOAHI,
HYKJIEHHOBBIE KHCJIOTHI);

— KJIETOYHBIM CTPOCHHUEM;

— BCE XXHMBbl€ OPraHM3MBI SBIAIOTCS OTKPBHITHIMH CHCTEMaMH, TO €CTh
Haxo4ATCs B MOCTOSHHOM OOMEHeE BelLlECTBOM, JHeprueit n uHdopma-
1Mel ¢ OKpyXarollei cpenou.

COBOKYNTHOCTE OOMEHHBIX MpPOLECCOB Ha3bIBaeTCs MeTaboIH3MOM.
MertabonusMm cknaabBaeTcs U3 ABYX HENPEPBIBHO MPOTEKAIOIIHX, B3aUMO-
CBSI3aHHBIX MPOLIECCOB: aCCHMHIIALMHU (CHHTE3a) U TUCCUMHIIALMH (pacma-
Ja). JKUBOTHBIE M pacTeHHUs CrocoOHbl pasMHOXaThes. [lepenaya npusHa-
KOB IIPY Pa3MHOKEHUU OPTaHU3MOB 00ECIIEUHBAETCSA HACIEACTBEHHOCTBIO,
C KOTOpOH HepasphlBHO CBsS3aHa W3MEHUYHMBOCTh. JKMBOTHbIE W pacTeHHS
0071a0ar0T CBOMCTBOM pa3paxUMOCTH, TO €CTh CIOCOOHOCTBIO OTBEYATh
Ha pa3MuHbIe BO3AEHCTBUS (PaKTOPOB BHEIIHEH CPEabI.

JKuBoTHbBIE M pacTeHUs pa3nuyaroTcs. Bo-nepBrix, HabopoMm M cocTa-
BOM OPraHM4eCKHX MOJIEKyN: O€IKOB, YTIEBOAOB, JUIUAOB U Ap. (Hanpu-
MEp, y *KUBOTHBIX — TJIHKOT€H, Y paCTeHHH — Kpaxmai; y >XHBOTHBIX —
reMorjo0uH, y pacTeHHit — xyopoduit). Bo-BTopbix, HabopoM KieTod-
HBIX OpraHe/ (HalpHUMep, Y pacTeHUH MMEIOTCS KIIETOYHas CTeHKa, IIEeH-
TpalbHas Bakyollb, Yy OJKHBOTHBIX JTH OpraHeIbl OTCYTCTBYIOT).
B-TpeTpHX, Ha ypoBHE OOMEHHBIX MPOLECCOB PACTEeHHs (3a HEKOTOPHIM
UCKIIIOUYEHHEM) — aBTOTPOdBI, a UBOTHBIE (32 UCKIIFOUYEHHEM HEKOTOPBIX
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NPOCTEHINX) — reTepoTpodbl. B-yeTBEpPTHIX, B XU3HEHHOM LHKIIE XKH-
BOTHBIX JOMHHHMPYET AUIUIOMJHAS CTaaus (3a UCKIIOYEHHEM HEKOTOPBIX
TPy NPOCTEHIINX), @ Y paCTEHUH MMPOUCXOIMT 3aKOHOMEPHOE 4YepeloBa-
HHE THUIUIOWIHOH (cnopodwura) u ramouaHol (ramerodura) craguil pas-
BUTUA. B-maTeix, Ha pa3jpaxeHue OOJIBIIMHCTBO >XHBOTHBIX OTBEYAET
IBH)KEHHEM, DACTCHHS XK€ — CYIIECTBA HEMOABMXHBIC, XOTA M Yy HHX
BCTPEYAIOTCS [JBHraTeNIbHBIE PEeaKUHH (TPOMHU3MBI, HACTHUH). B-lecThiX,
MHUBOTHBIE OOMTAIOT TaM, i€ PACTEHUs JKHTh HE MOIYT: B INIyOHHaX Mo-
peil, B neuiepax u T.4.

3HaueHHe XXHUBOTHBIX B IPHPOAE 3AKJIIOMAETCHA B TOM, YTO OHH SABJISIOTCS
00s13aTeNbHBIM KOMIIOHEHTOM BceX 0e3 MCKIIIOUeHHs SKocHcTeM. B akocu-
CTeMax OHHU MIPalOT pojib PEAYLECHTOB WIH KOHCYMEHTOB Pa3lHYHBIX YPOB-
Heil. TakuMm 00pa3oM, >KMBOTHbIE BMECTE C PAaCTEHHSIMH M JPYTMMH Opra-
HHM3MaMH, BXOASIIMMH B 5KOCHCTEME], YHaCTBYIOT B KDYTOBOPOTE BEILECTB.

JKUBOTHBIE HMEIOT OTPOMHOE H Pa3HOIUIAHOBOE IMPAaKTHYECKOe 3Haue-
Hue. [Ipexne Bcero 3T0 OTHOCHUTCH K MO3BOHOYHBIM: HMH NPEACTABJICHEI
NOYTH BCE BHABI JOMAIIHUX >XHUBOTHBIX. JTO XXHBOTHBIE, KOTOPEIE BBIpa-
IIMBAIOTCA I/ TMOJYYEHHUSA MPOAYKTOB ITHTaHHA, LIEPCTH, KOXH, UlA
TPaHCMOPTHBIX, CTOPOXKEBBIX, CIIOPTHUBHBIX M ApYrux uened. M cekvac
NPOJO/DKAETCA MPOLIECC OAOMAIIHHBAHUA TUKUX XXMBOTHBIX, HalpUMep
OJIOMAILHEHBI TMCHULBI, IECLbI, HOPKH, CTPAYyChl U T.A.

Hapsany ¢ nojie3Hoi pojbi0 [MO3BOHOYHBIE XHUBOTHBIE MOTYT NPHHO-
CHTBb M Bpell, HAlPUMEP CEIbCKOMY XO3SHCTBY, MOPTSA U YHHUTOXas 3amna-
CBI 3epHa, KOPHEIUIOA0B, (GPYKTOB, OBOLIEH, ceHa, CHIoca (CYCIMKH, MBI
1LY, TIONIEBKH H JIp.).

HekoTopsie BUIbI T03BOHOYHBIX (NTHLBI, KOMBITHBIE, TPBI3YHBI) OTHO-
CATCS K YHCITY HOCHTENEH U paclpOCTpaHUTENEH OMacHbIX HHPEKIIHOHHBIX
3aboneBaHui (3HUEPanMTa, YyMBl, TyTApeMHH, Opylie/iesa U Ap.), a Tak-
)K€ Mapa3sUTapHbIX MHBa3uWH (MansipuH, NeHIIMaHMO30B, TPMIIAHOCOMO3OB
U T.0.).

Cpenu 6eCro3BOHOUYHBIX OJJOMAIIHEHHBIX KUBOTHBIX HEMHOIO — Me-
JIOHOCHAs M4€esa U TYTOBBIN 1wenkonpsa. HekoTopele BH/bI IEPENOHYATO-
KPBUIBIX (HAE3[HUKH) UCTIOJIB3YIOTCS YeNOBEKOM Uit OOpBOBI ¢ BPEAHBIMH
HaCeKOMBIMH (OHOJIOrHYECKHE METOMBI).

Hekortopsle 6ecri03BOHOYHBIC SIBJAIOTCS OMACHBIMU NapasuTaMH pac-
TEHHWH, TUKHX H JOMAIIHUX >KHBOTHBIX, a TaKXke yenoBeka. MaccoBoe 3a-
paKeHHe XHUBOTHBIX IIapa3UTaMH Ha3blBaeTcs SmH300THEH. Ilapasuruye-
ckre GOpMBI BCTPEUAIOTCS B Pa3HBIX THIAaX OECriO3BOHOYHBIX KMBOTHBIX!
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cpeay MPOCTEHHINX (MANAPHHHBINA Mapa3’uT, JIAMOIUH, JIEHIIMAHHHU), TLIO-
CKHX yepBei (COCaTbIIMKH, JTEHTOYHbIE), KPYTJIBIX YepBEH (HEMATO/IbI, BO-
nocaTuku). YUneHncToHOTHe (HaceKOMBble M ayKooOpasHbIC) CIIyXKaT mepe-
HOCUMKaMH Kak HHGeKUHOHHbIX (HuedamuT, yyma, THG M Ip.), Tak U
mapasuTapHbIX (pocTeiiiine, HeMaToabl) 3abosneBanuil. Cpey HMX MHOTO
HKTOMapa3UTOB: BIIH, OJIOXH, OBOABI, ITyXO€Abl, KJICIIH U T.[.

[apcTBo JKuBOTHEBIC noapasaenseTcs Ha 6oMbIloe KOIHYEeCTBO Py,
KOTOpBIE pa3NU4aloTCs MO cBOEeH opraHusaluu. lIpu ycTaHOBJIEHHH 3THX
IPYNN MCHONB3YETCA CHCTEMA CONOAYMHEHHBIX KaTeropHil: OHM Ha3blBa-
IOTCS CUCTEMATHIECKMMH HJIM TAKCOHOMHYECKHMH.

OCHOBBI CHCTEMBI XHBOTHOTO MHpa ObLIH 3aJ10%KeHBI B KOHLE XVII 1
B nepeoit monoBuHe XVIII B. B paboTax aHIIMHACKOrO €CTECTBOHUCIIBITATE-
ast JIx. Pes u mBenckoro ydenoro K. JInnnes. B cBoem ocHoBomonarato-
meM Tpyae «CucteMa [Ipupoas», kotopsii Beiuen B 1735 r., K. Jlunnei
pa3paboTan NpUHIMII OMHAPHOH HOMEHKJIATYPBI A1 Ha3BaHUH BHAOB XH-
BOTHBIX H pacTeHHi. KakaoMy BHIy NpHCBaHBAETCsl IATHHCKOE Ha3BaHME,
COCTOSILIEE H3 OBYX CJIOB — IE€PBOE (CYLIECTBUTENbHOE) 0003HAYaeT Ha-
3BaHHE POAA, a BTOpoe (IIpuiarareibHoe) 0603HavYaeT Ha3BaHue Buaa. Ha-
npuMep: Ackapuza uenoBeueckas, Ackapuaa cBUHas, AcKapuaa KOHCKas.
Bunapuas HoMeHKJaTypa, mnpemioxeHHas K. JIuHHeeM, ucnone3yercs
YUEHBIMH U B HACTOSILIIEE BPEMS.

OCHOBHOH CHCTEMAaTHYECKOH eqUHHIICH (KaTeropuei) sBIsETCS BHI,
HanpumMep, AMeba oObikHOBeHHas, /[ByycTka neueHouHas, JIarymka Tpa-
BsiHas, Sliepuiia npeiTkas ¥ T.0. bnu3kue BUIOB 0OBEIUHSIOTCS B POJBI,
O6yu3kHe poasl — B ceMeiicTBa, ceMeiicTBa — B OTpsAbl, OTPsAbl — B
KJIACCBhl, @ KJIaCChl — B THIBI.

Tunm — 3To BhICHIAsA cHcTeMaTHyecKas kaTeropus. Kaxaeli tum xa-
paKTepu3yeTcs ONpEJCHCHHBIM [U1aHOM CTPOEHHs >KHBOTHBIX, KOTOPBIH
ABISAETCA OOLIMM AJI BCEX TPYIM, B HEro BXOIAIIHX. Tak, y BCeX WieHH-
CTOHOTHX HMEETCS HapY)XHBIA TBEpIbIH CKeNeT, OpIOIIHAs HEpBHas Lie-
NOYKa, OTCYTCTBYET KOXXHO-MYCKY/IBbHBIH MEIIOK U T.A. ¥ XOPAOBBIX LIEH-
TpaldbHas HEpBHas CHCTEMa HMEET BHJ TPYOKH, pacloNOXEeHHOH Hax
XOPJOH WM MO3BOHOYHHMKOM, BHYTPEHHHUH TBEpABIM CKeneT — XopJaa, Ko-
TOpasi y BBICIUIMX MPEICTaBUTE/eH THITA 3aMEIIAeTCs Ha XPAMIEBOH HIIH KO-
CTHBIH MMO3BOHOYHHK, IMIOTKa IPOHH3aHAa XKaOepHbIMH IUEIAMH H T.1.

B coBpeMeHHOMH 300JI0THH TaK)Xe IPHHUMAETCS U KiaccHpHKaIMs ca-
MHUX THIOB: MOJ ONpENeNeHHBIM Ha3BaHHEM, Hanpumep, oOBETUHAIOTCS
THIBI, CXOAHBIE MO CYIUECTBEHHBIM MpH3HakaM: OnHoKIeTOuHbIE B MHO-
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roxnetounsie. Kateropum, crosiume Boiie tHna, a umenso [oauapctso,
Haapazaen, Pasnen, [Toapa3snen, He SABASIOTCH CUCTEMATHYECKHMH, a BBeE-
JleHbl A1t yaoOCTBa OITHCaHHUA.

CuHcTeMa XUBOTHEIX, TaK )K€ KaK M JPYTHX OpPraHM3MOB, IIPH3BaHa OT-
paxaTb HCTOpHYECKOEe (IBOJIOLMOHHOE) pa3BHTHE uapcTBa JKUBOTHBIE U
OTAENBHBIX I'PYII, BXOAAIHNX B ero coctaB. IlonobHas cucreMa ctpourcs
Ha OCHOBE BBISICHEHHS CTEINIEHH POJCTBA MEXAY Pa3HBIMHU I'PyNIIaMH Opra-
HH3MOB.

OaHOKJIETOUYHbIE

O61as xapaKkTepHCTHKA

OnHOK/IeTOUHbIe, WK NpOCTEHIle, 3TO 3YKAPHOTHYECKHE OpraHu3-
MBl, TEO KOTOPBIX COCTOUT W3 OJHOW KJIETKH, HO (DYHKLIHOHHPYET KaK Iie-
JIOCTHBIN opraHu3M. MHoraa mpocreiiiyie 06pa3yroT KoyloHHH. Teno npo-
CTEHLIEro OTTPaHUYEHO OT BHEILHEH cpembl fuIa3MaTHYecKol MeMOpaHOH.
Ilpocreiilne pacTUTENLHOTO TPOHCXOXNKAEHHS KHApYyXXH OT MeMOpaHbl
(GOPMUPYIOT KJICTOYHYIO CTEHKY U3 MOJHCAXapUAOB — LEIUTFOI03bI, TIEKTH-
Ha U T.4. JKIryTHKOHOCUBI, HHPY30PUH M CIIOPOBUKH MMEIOT MEJUTHKYTY —
oIpe/iesIeHHbIM 00pa3oM OpraHU30BaHHBIA BEPXHUH CIOH LUTOILIA3MBI,
npuieraromui Kk MeM6pane. Ecii obonmouka MM MEUTHKY/a OTCYTCTBYET,
dopMa Tena npocTedimx HenoctosiHHA. IpocTeiinine Moryt o6pa3oBhIBaTh
Hapy>KHBbI€ CKEJETHl B BUIE PAKOBHHOK HITH MaHLHUPEH, a Taikoke BHYTPEHHHUE
CKeJIEThl pa3Hoo0pa3Ho# GOpMEL.

[luronnasMa npocTeiiiero yCIOBHO MOAPA3AENAETCs Ha Ba CI0A: Ha-
PYXKHBIM — MpO3payHblii MIOTHBIH — O3KTOIIAa3My; M BHYTPEHHHH —
AKHUIKUH 3epHUCTBII — 3HIOIUIa3My. B 3HOOIIa3Me cocpenoToUEeHs! Kile-
TOYHBIE opraHesuisl: aapo, JIIC, annapat ['onbaXH, MUTOXOHPHH, JIH30-
COMBI 1 KJIETOUHBIE BKJIIOYEHHS U [IUTOCKEET.

OpraHeslaMH IBHXKEHHs! Y TIPOCTEHIIHUX CIIYXKAT JIOKHOHOXKKH, XKIy-
THKH MJIM peCHHYKH. JIOXKHOHOXKH NpPeAcTaBIstoT coboi BpeMEHHBIE BbI-
POCTbl HHUTOIUIa3MBbI. )K]"yTHKH H PECHHUYKH UMCHOT OOHHAKOBOE€ BHYTPCH-
Hee CTpPOCHHE, B OCHOBE KOTOPOFO IJeKaT MHKpOTpyOOouku, pac-
TIOJIOKEHHBIE B OTIPE/IEIEHHOM MOPSIKE U CHAPYKH NOKPBIThIE MJIa3MaTH-
4yeckoil MeMOpaHoil. B nuToruiaaMe pecHHUYKH M JKTYTHKH CBSi3aHbl c Oa-
3aJIbHBIM TEJIBLIEM.
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K MeMOpaHHBIM opraHeniaM Tejla NPOCTEHIIETO OTHOCATCA COKpaTH-
TeJIbHBIE HJIH MYJbCHPYIOILIME BaKyOlH. Y pasHbIX BUAOB HX YHCJIO KOJeD-
JAetcs OT OAHOH no ABaauard. OcHOBHas (QYHKHHSA COKPATHUTENbHBIX Ba-
KyoJllel — PpEryisllds OCMOTHYECKOro JaBlieHHsi. ABTOTpPO(dHBIE
[OpPOCTEHIINE B LHTOILIA3ME UMEKT XJIOPOIUIACTHI, YHCIO M dopMa KOTO-
PHIX CHJIBHO pasiM4YaloTCs B OTAENBHBIX Ipymnax. ¥ reTepoTpoHBIX H
MHKCOTPO(HBIX NpeACTaBUTENEH rpynnbl 06pa3yloTcs MHLIEBAPUTENbHBIE
Bakyoju. Bakyonu ¢opmupyroTtcs B mpomecce (Garouurosa ¢ NOMOLIBIO
JIOXXHOHOXEK WJIH B MPOLECCEe MMHOLUTO3a — B BHJE MEIKHX MeMOpaH-
HBIX My3bIPbKOB. MHOTHE Mapa3uTHYECKUE MPOCTEHIINE MUTAIOTCA OCMO-
TpodHo. HenepeBapeHHbIE OCTaTKU MHILH BHIBOAATCS BO BHEIIHIOK CpeENy
NOCPEACTBOM HapyXHOH KJIETOYHOH MEMOpPaHEI.

VY npocteimux ecth sapo. Kak npaBuiio, B KJIeTKE UMEETCH OIHO fjl-
PO, KOTOpOE MOXET ObITh OUIUIOWIHBIM WIH ramiougssiM. EcTe MHOrO-
sepHBIE NPOCTEHINHE, HApUMEp, XTYTUKOHOCUBI, B Tejleé KOTOPBIX CO-
JEPKUTCA MHOTO siep, HO OHH BCe OJWHAKOBOH IUIOMIHOCTH. VY
uHy30pHii, KaKk MUHUMYM, €CTb J(Ba AApa pPa3HOH IIOMAHOCTH. bobinoe
AP0 — MOJUIUIOUIHOE, Ha3bIBaETCA BET€TaTUBHBIM H OTBEYACT 3a KH3He-
JeATeIbHOCTh OpraHu3Ma. Manoe sapo — JUIUIOHOHOE, Y4acTBYET B I1O-
JIOBOM TIpolIecce.

[lo Tuny nuTaHus mpocTeilline AEAATCA Ha CIAeIyIOLIUe IPYIIbl: aB-
TOTpodBl — (HOTOCHHTETHKM (HAmpuMep, BOJIBBOKC), retepoTpopdsl (ca-
npocdary, Napa3uThl, XMIIHUKH); MUKCOTPO(Bl — OPraHU3MBI, COYETAIO-
IIM€E KaK aBTOTPOQHBIHN, Tak W reTepoTpodHbIH THIIBI TMTaHHUA (HallPUMED,
9BIJICHA 3€JICHas).

I'a3006MeH y MpocTeHILHX OCYIECTBIAETCA YepeE3 BCHO NMOBEPXHOCTh
Tenia B pedyabrare quddysun razos. Y napasuTtoB JbixaHHe aHadpoOHoe
(rnukonus).

Brinenenne npoaykToB MeTabonu3Ma — aMMHaka U coiaell — ImpoMc-
XOJHUT TaKXKe Yepe3 HAPY)KHYIO KJieTOYHYIo MeMOpaHy.

[pocreiiune pasmMHOXxarTCa GecnoibiM myTeM. CylIEeCTBYET Ba THIA
6€CrIoNoro Pa3MHOXEHHS: JeeHHe KIETKH Ha JBe JOYEpHHE ¢ Mocie-
IYIOIIHM POCTOM Ka)XKJOH; JA€JICHUE KIETKH HA MHOXECTBO MENKHX KJIETOK
0e3 manpHelIuero ux pocra.

MHorve npeacTaBUTENH ONHOKIETOUHBIX DPa3MHOXKAWOTCSA I10J0BBIM
IyTeM, KOTOPbIi NpoTeKaeT AByMs Croco0aMu: KOMYJIALHs NPEACTaBIseT
co0oif CIHUsAHHE I'aMeT, a KOHbIorauuss — OOMEH TeHEeTHYECKUM MaTrepua-
JIOM MEXAY ABYMs 0co0AMH (He MyTaTh C KOHBIOTalUEH Y BOAOPOCIEit).
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IIpocteiimne 061a1a10T pa3apaKMMOCTBIO — OHH PEarHpyIOT Ha CBET,
TEMIEPATYPy, XHMHYECKHE BELIECTBA, MEXaHUYECKHE BO3JAECHCTBHSA, OaB-
neHHe M T.4. BosnpeicTBue akTopoB cpeabl OpraHM3Mbl BOCHPHHHMAIOT
NIPH TTIOMOIUH PELIENTOPOB, HAXOAALIMXCA B MEMOpaHax, WIH C NOMOIUBIO
CNELUAIN3UPOBAHHBIX OPTaHEII, HalpUMEp CBETOYYBCTBHUTEIbHBIX INa3-
xoB. OTBETOM Ha pa3apaxceHHe OOBIYHO ABIIETCA ABHKCHHE, HIIH TAKCHC.

Hpocreiinive HHUUCTHPYIOTCHA — TO €CTh O0Opa3ylOT BOKPYr Tena
IUIOTHYIO 3alMTHYI0 06onouky. B dhopme mucT oHHM nepekuBaoT Hebna-
TOMPHATHBIE YCIIOBHS H PacCeISIOTCS.

XH3Hb CBOGOTHOKHBYIIMX NMPOCTEHIIMX TECHO CBsA3aHa ¢ BOxoH. OHH
06HTalOT B CONIEHBIX H HPECHBIX BOJOEMaX, I'/le BXOIAT B COCTaB OEHTOCA U
nIaHKTOHa. BaxHyio W Oonbuiyro rpynny o6pa3yloT NOYBEHHBIE MpO-
creiinie. OHM HaxoIATCA B BOZAE, 3aMOJHAIOIIEH MOYBEHHbIE KAMWLIAPLI.
Cpenyn NpocTeHINX MHOTO Mapa3HuTOB, MOPAaXAIOLIUX KaK 6eclo3BOHOY-
HBIX, TAK M NMO3BOHOYHBIX, B TOM YHCJIE€ H 4eaoBeka. EcTh mapa3uTel pac-
TeHHH. [lapasuTHuyeckHe npocTeiilliie BBI3BIBAIOT TAXKENblEe 3a00IEBaHH,
HaMpHuMep MAJIAPHUIO, COHHYIO OOJE3Hb U T.1.

Tun Capxomacturogopsi. IIpeacraBuresin.
Crpoenue, pacnipocTpaHeHHe, 3HaAYeHHe

Ameba obvikHogenHas OTHOCHTCA K Haakiaccy KopHeHOkek, Bce
NPEACTaBUTENH KOTOPOTO OTJIHYAKOTCA HEMOCTOAHHOH (opMoH Tena.
JBIDKeHHEe U MUTaHHE MPOMCXOIUT C MOMOLIBIO JOKHOHOXKEK, YHCIO H
(opMa KOTOPBHIX Y pa3HBIX BUAOB HeoauHakoBhl. Cpeau mpeiacTaBuTeNeH
KOPHEHOXXEK €CThb BHABI, KOTOpbIE MMEIOT HApYXHYI DaKOBHHKY HJIH
BHYTPEHHHI CKeJleT pa3Ho0o0pa3Ho# HOpMEL.

OO0rikHOBeHHast aMe6a 00HMTaeT Ha JHE MPECHBIX CTOSYHX BOJOEMOB.

Teno aMeOsl MOKPBITO TOJBKO M1a3MAaTU4ECKOH MeMOpaHoii, o3ITOMYy
¢opMa KIEeTKH H3MEHUHBA., JKHBOTHOE IMOJ3aET C TOMOIIBIO JIOKHOHO-
’KEK — BPEMECHHBIX BBIMITYUBAHHH Tesa, 0Opa30BaHHBIX JKTOMIA3MOH U
3HOomIasMoi. Ecnu Ha myTtu aMeObI BecTpevaeTcs muila: 6akTepHH, BOXO-
POCITH, MENKHE NPOCTEHIIIHE, JIOKHOHOKKH «0OTEKatoT» MHUIIEBYIO YaCTH-
Iy CO BCEX CTOPOH, CMBIKAIOTC, H OOpasyeTcst NMHMIIECBApHUTEIbHAA BaKy-
0j1b. DTOT Mpolecc Ha3biBaeTcs ¢aronHro3oM. HenepeBapeHHBIE OCTATKH
TIHIIM BBIOpACHIBAIOTCA M3 BAKyOIH B JIOOOM MeCTE MOBEPXHOCTH Teja.
Y ame0bl OIHOBPEMEHHO MOTYT 0Opa3OBBIBATHCS HECKOJBLKO IMHILEBAPH-
TEJIBHBIX BaKyoseH.
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CokpatuTenbHas BaKyojlb OIHA, €€ ONOPOKHEHHE ITPOUCXOIHUT B JIO-
60oM MecTe moBEpXHOCTH Tena ameObl. HacTora COKpalleHHH 3aBHCHT OT
MHOTHX ()aKTOpOB: TEMIIEPATYPHI BOJbI, KOHLIEHTPALHK B HEH coned H T.A.
I'maBHas QyHKUMA MyJIBCHPYIOIIEH BaKYyOJH — OCMOPETYJIALIUA.

I'az3006MeH ocyiecTBnsieTcs Beeil MOBEPXHOCTHIO TeNna.

Y naneHue NpoaykToB oOMeHa — aMMHaKa U U30bITKa cojied — mpo-
HCXOOMT TaKKe yepe3 BCIO OBEPXHOCTH Tella aMeObl.

Pa3zmMHOXeHHE aMeOBl MPOMCXOAUT TONBKO OECHOJIbIM crocoboM —
JleJIeHHEM KJIETKH Ha ABe. JleNeHHio IIMTOIIa3Mbl IIpeaIeCTBYeT MHTOTH-
4ecKoe Je/ICHHE AHTUIOHTHOTO Apa.

Ameba criocobHa K XeMOTaKCUCY H OTPHLATEILHOMY (HOTOTaKCHCY.

Ameba criocobHa MHLHCTHPOBAThCA. B cOCTOSHMH LHCTBHI OpraHusM
MePEeKUBAET HEOIArONMPUATHBIE YCIIOBHSL.

Husenmepuiinas ameba — napa3ut yesioBeka, oOUTalONIUi B TOJICTOH
KHILUKe. 3apaxeHHe NMPOUCXOMUT NPH YNOTpeOIEHUH BOIBI, COAEpKAIEeH
IHCTH! aMeObl, a TaKXKe C 3arpA3HEHHBIMH MPOAYKTAMH MHTaHHA. AMeOBI
BHEAPAIOTCA B CIH3UCTYK0 KMIIEYHHKAa H THMTAlOTCS 3PHTPOLIMTAMH.
H3-3a u3bA3BIECHH KUILIEUHHKA Y YeJIOBEKa pa3BHUBaeTCA Tskenoe 3adoe-
BaHHe — aMeOHas AH3EHTEPHUsA, HITH aMeOuas.

Oeznena 3eneHan — 310 OJHOKJIETOYHBIH OPraHU3M ¢ NPU3HAKAMH XKH-
BOTHOTO H pacTeHHUs. JBIJIEHa 3eeHast OTHOCUTCA K Kiaccy JKTyTHKOBBIX.
JBibxeHHe y npeAcTaBHTeNeH 3TOro Kjiacca NPOHCXOAHT C TIOMOIIBIO XKIy-
THKOB, YHCJIO KOTODBIX MOXET Koye0aTbCsi OT OAHOTO A0 HECKOJIbKHX
coteH. I1o THITy MHTaHHA KTYTHKOBBIE JETSTCA Ha JBE IPYMNIBI: aBTOTPO-
(B — pacTUTENbHBIE XXT'YTHKOHOCUBI, H TeTepOTPOdB — XHUBOTHBIE XTY-
THKOHOCLIBL.

Jeznena 3enenas TPHUHALICKUT K PACTHTENBHBIM JKIYTHKOHOCHAM.
OmHa oOHuTaeT B MEJIKHX CTOSIYHX BOJOEMAX, BOAA KOTOPLIX CONEPXKHT MHO-
T'O pacCTBOPEHHBIX OpPraHHYECKHUX BENIECTB.

Teno 3BrIeHB BEPETEHOBUIHOE, Ha 3a/IHEM KOHIIE 3a0CTPEHO, a Ha Me-
peanemM — mnpurymieHo. dPopMa ero mocrosHHa Onaromaps MIOTHOH
3JIaCTHYHOH NMeutMKyse. Ha mepenHeM KOHIlE Tela pacroioXeHO YTray6-
JEHHE — TJIOTKA, OKOJIO KOTOPOTO BBIXOJAHT OJUH XKT'YTHK, CBS3aHHBIH B
uTomasMe ¢ 6a3anbHBIM TeJblieM. PAIOM ¢ KIE€TOYHOH IIOTKOH Haxo-
JUTCS KPacHbIH CBETOYYBCTBHTEJBbHBIH TJa30k. B rnoTky mpoucxoaut
OMOPOXHEHHE €IMHCTBEHHOH COKpaTHTENBHOH Bakyonud. B uutomnasme
KJIETKH HMEETCSI OTHO TaIUIOHAHOE AP0, HECKONBKO JIECATKOB HEKPYITHBIX
XJIOPOILIAaCTOB,
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Ha cBety 3BIJIeHa 3e7€Has MUTAETCS KakK 3eJEHOE pacTeHHE: MPOHCXO-
JMT nporuecc GoTOCHHTE3a, H 00pa3ylOTCA MUTATENbHbIE BellleCTBa. MHUHe-
panbHBIE BEHIECTBA, KUCIOPOJ M YIJIEKUCIBIA ra3 3BIJieHa MOTJIOIAET U3
BOJIBI YEpE3 BCIO MOBEPXHOCTH TeJa.

B TeMHOTEe mpH HalHYUM B BOAE PacTBOPEHHBIX OPraHHYECKHX Be-
IIECTB 3BIJIEHA TEPAET XNOPOGUIII, CTAHOBUTCA OECLBETHOH M NEPEXOAUT
K TIeTepoTpopHOMY mMHTaHHIO. B KIETOYHOM TIOTKe 0OpasyroTcs
MMKPOCKOITHUYECKHE MHLIEBapUTEIbHbBIE BaKyoJH. DTOT THI NMHTaHHA Ha-
3bIBAETCA MUKCOTPO(HBIM, HJIH CMELIaHHBIM, BCTPEYaeTCs Y MHOTHX pac-
THTENIBLHBIX KTYTHKOHOCLEB. Haluue y 3BIJIeHB! ABYX COCcoOOB MUTaHUA
CONMUXKAET 3TOT OPraHU3M KaK C )XHBOTHBIMH, TaK H C PACTEHHSAMH H CBH-
JIETENbCTBYET O €IWHCTBE NMPOUCXOXKAECHHUSA 3TUX TIPYNN OPraHH3MOB OT
olwwero npenaka.

DYHKIHIO OCMOPETYJALIMH Y 3BIVIEHBI BBINOJNHAET COKpaTHTEIbHAsA
BaKyoJib. BblaeneHHe IPOUCXOTUT Yepe3 BCIO MOBEPXHOCTH TeJa.

DBrieHa o61afaeT MOJOXHTEILHBIM (POTOTAKCHCOM, CBET Y/1aBJIMBa-
€TCS CBETOYYBCTBHUTENIbHBIM IJIA3KOM, H OHa mepeMellaercs B 0ojee oc-
BEILEHHYIO YacTh BOIOEMA — 3TO CBA3aHO C TUTaHUEM.

Pa3zmHOXal0TCs 3BIVIEHBl TOJBKO OECMONBIM MYTEM — MPOAOJIbHBIM
JeJeHHeM KJIeTKH Ha nBe. SAnapo nmenutcs mutotHueckd. OT mepemHero
KOHILIa TeJa K 3aJHEMY NMpoxoaut O6oposna neneHus. Ha nepeanem koHue
o0pa3yeTcs HOBBIH XT'YTHK U IJIOTKa, a CTApbld XI'yTHK BMECTE C MIOTKOH
OCTAaeTCs y OMHOH M3 AOYEPHHX KJIETOK. [1pH HEONaronpUaTHBIX YCIOBHAX
3BIJIEHa HHLUCTHPYETCS.

Bonvsokc — kononunanpHoe npocteiinee. KoJoHHS COCTOMT M3 He-
CKOJIBKMX JIECATKOB THICHY OT/JEJIbHBIX KJIETOK U HMEET BH] luapuka. Kax-
Jlas KJIETKa 110 CTPOEHHIO HAMOMHHAET XJIaMHAOMOHAy: JBa JKI'YTHKa Ha
nepeHeM KOHIIE, YalleBUIHBIA TPUCTEHOYHBIH XpOMaToQop, ABE MyJIbCH-
pyloliue Bakyoiau. Mexay co60H KJIETKH KOJOHHH COEAMHEHBI LIUTOILIA3-
MaTHYECKMMH MOCTHKaMH. BHYTpH KOJOHMH HaXOIMTCH CTYAEHHCTOE Be-
ecTBO. JIBH)XXKEHHE KOJOHHM NMPOMCXOOWT B pE3yNbTaTe COTIACOBaHHOH
paboThI XTyTHKOB. ¥ BOJIBBOKCA HMEETCA M0JI0BOMH npouecc. OnHU KIETKH
KOJIOHMH PacTyT, TEpAIOT XI'YTHKH W 00pa3yloT Makporametsl. [lpyrue
KJIETKM MHOTOKPAaTHO AeNATcsA 0e3 MOCIeAylollero pocra, B pe3y/ibTaTe
4ero (OpMHpYIOTCS MHUKporaMeThl. [IpH cMsHUH raMeT BO3HHKAeT 3Uro-
Ta, KOTOpast ONMYCKAeTCs BHYTPh KOJOHMH M IEIUTCS MEHOTHYECKH, B pe-
3yabTaTe YEro BOCCTAHABJIMBAETCA TalUIOMAHBIH Ha0Op XpOMOCOM B KJIET-
Kax.
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CpenH KIyTMKOHOCLIEB XXHBOTHOIO MPOMCXOXKICHHS MHOrO Ilapasu-
ToB. OHU BBI3BIBAIOT ONacHble 3a00NEeBaHUS KUBOTHBIX M 4YelOBeEKa. Tpu-
nanocoma — B030yAUTEND abpUKaHCKOH «cOHHON» 6one3Hu. IlpupoaHsiM
pe3epByapoM BO3OyauTeneH cnyxar aHTHIIONBL, a IEPCHOCUUKAMH — MY-
XU 1eue. BHyTpukneTounsle napasuTsl — Jaeuumanuu, IEPEHOCATCS MOC-
KHTaMH, a pe3epByapoM JieHIIMaHUH B NIPUPOJE ABISIOTCS TPBI3YHBI U CO-
Oaku. B MecTe ykyca MOCKHTa Ha Tel€ YeJIOBEKA IOABISIETCS AOJIrO
HE3a)XUBAOILas S3Ba.

B 1BeHAaUATHUIIEPCTHOM KHILIKE YEJOBEKa IMapasHTHPYIOT AAMOIUU,
BBI3BIBAKOILUE TOKENYH0 POpPMY KOIHTA.

Tun Uudyzopun. Undyszopus-rydenska, ocobeHHOCTH
CTPOCHHH H NPOLECCOB KU3HEAECATENbHOCTH,
pa3apaxuMoOCTh, Pa3MHOKEHHE

Hndghysopus-mygenrvka obUTaeT B CTOSYMX TIpecHBIX Bojoemax. dop-
Ma Tejla JXKMBOTHOIO MOCTOSHHA, TAK Kak MMEETCS IUIOTHAas 3JIaCTHYHas
nemnukyna. Teno Tybenbky NOKpPHITO NPOJAONBHBIMHU PAAAMH PECHUYEK.

Ha cepenuHe OprouiHOM CTOpOHBI Tela NPOCTEHIEro pacroyioXeH
KJIETOUHBIH POT, OKPYXEHHBIH Ooyice NTHHHBIMH pPECHHYKaMHM, 3arOHSIO-
IIMMH B pOT nuiuyy — Oaktepud. POT Bemer B IMIOTKY, Ha JAHE KOTOpPOH
bopMUpYIOTCS TIHILEBapUTENbHbIE Bakyoidu. HerepeBapeHHble OCTaTKH
MUILM BBIBOAATCSA M3 BaKyojeH yepe3 CIeLMaIbHOE OTBEPCTHE B MEJUIHKY-
JIe — MOPOILIHLLY.

JlbIxaHHe ¥ BBIAEICHHE MPOUCXOAHT 4Y€pe3 BCHO MOBEPXHOCTb TEIA.
DYHKIMIO OCMOPETYNALHUHN BBIIONHAIOT JBE COKPAaTHTENbHBIE BAaKyoOIlH,
KOTOpbIE HaXOAATCsS Ha MepeJHEeM M 3aJHeM KOHUax Tesaa. Boaa u3 Tena
’KMBOTHOTO cOOMpaeTcsl B IPUBOJALINE KaHAIBIIBI, U3 KOTOPBIX H3/IMBaCT-
Csl B LIEHTpadbHBIM pe3epByap, OTKpHIBAIOILMIICS BO BHEIHIOW cpeny. [lo
BHEIUHEMY BHJY BaKyoJIb HamOMHHAET 3Be310uKky. CokpaTHTeNbHbIE Ba-
KYOJIH [TyJIbCUPYIOT NONIEPEMEHHO.

Wndy3zopus-tydenpka o0JafaeT XEMOTAKCHCOM: OHa crocoOHa ax-
THUBHO JBHMIaThCsl B HANpaBIEHUM MUIUU U, HA000pOT, YNJIBIBAET OT Bpea-
HBIX XUMHUYECKUX BO3JCHCTBHIA.

SlmepHel annapar y MHQY30pUM-TY(ENbKH COCTOMT M3 IBYX fJ€p:
60s1bIIOr0, TMOJUILIOUAHOrO (BEreTaTHBHOIO), KOTOPOE KOHTPOIHPYET
CHHTE3 OENKOB B KJIETKE; U MaJoro, JUIUIOMJHOrO (FeHepaTUBHOIO), NPH-
HMMAIOLIEr0 y4acTHe B TIOJIOBOM Mpoliecce.
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IMpn 6naronpuATHBIX YCIOBHSX Ty(esbKa PasMHOXKAETCH GECHONBIM
NyTeM: KJIETKa JIEJIMTCS Ha JBE NONEpeYHON nepeTshkkon. [Ipu aToM Bere-
TATUBHOE PO ACTTUTCS NEePETSHKKOH Ha /1B, & TCHEPATHBHOE — MUTO30M.
[Tpu 6ecnonoM pasMHOXKEHHH MHOTME KJIETOYHBIE OpraHebl J0CTpaHBa-
I0TCS 3aHOBO, HalIpUMep POTOBOM anmapar.

ITonoBoit npouecc y uHy30puii Ha3bIBaeTCA KOHBIOralluel. [[Be oco-
OM MOAXOoAAT APYT K APYTY M COETUHAIOTCA B OONACTH KJIETOYHBIX PTOB:
MEXIY HUMH QOpMHPYETCS IIMTOILIa3MaTHYECKHH MOCTHK. SlaepHblii an-
napart npeobpasyeTrcsi TaKUM 00pa3oM, YTO B KaXa0il 0COOH OKa3pIBaeTCs
10 JBa ralulOWAHBIX Aapa. OHUM H3 3THX S/Ep KUBOTHbIE OOMEHHUBAIOT-
cia. 3aTéM HMHQY30pUM pPacCXOAATCSA, a TalUIOWIHBIE S7Apa CIIUBAIOTCS.
13 o6pa3oBaBiIerocss AUIUIOMAHOIO sIpa BHOBb BO3HHUKAIOT 0OJbIIOE H
Masioe A7pa.

MHoroo6pa3ue u 3HaYeHHe 0JHOKJIETO4HBIX.
ManspuiiHblii napa3zuT — Bo30yAUTe b MAJISIPHH

K tuny CapkomacTurogopsl IOMHMO ONUCAHHBIX BBIIIE IPECTaBUTE-
JIei OTHOCATCA TaKkke GpopaMUHU(EPH! U JTyYeBHKH (paauonspun). Popa-
Munugepbl — COCTaBHas 4acTh IUIAHKTOHA H GEHTOCA MOpEii U COIOHOBA-
TOBOIHBIX BOJOEMOB. HX Teno 3akii0yeHO B pakOBHHKY pa3HOH (opMbl,
CTPOCHHA M XUMHYECKOIO COCTaBa. Y HEKOTOPHIX GpopaMUHH(Ep paKOBHH-
KH COCTOSAIT U3 NMECYHHOK, a Y OPYTHX — HUMEIOT KaIbLIUTOBBIN (KapOoHaT
Kanbpuusi) coctaB. DopaMuHHbEPB! ¢ H3BECTKOBBIMH (KaJIBLIUTOBBIMH) pa-
KOBHHKaMH JIOMHHHUPOBAIM B (ayHe MOpeil MENOBOro nepHona mMe3030ii-
CKOM 3pbI (0TCIOAa U MIPOMCXOAMT HA3BaHHUE NepHO/Ia). PakoBHHKH OTNara-
JHUCh Ha JIHE MOpeH, HaKaIUIMBAINUCH, CTIPECCOBBIBAJIUCE U 00Pa30BBIBAIM
3alexH Mena M HU3BeCTHsAKa. MHOrHe BHABI HCKOMaeMbix (opamuHubep
CJTYXaT pyKOBOASAIIMMH UCKOMAEMBIMH (POpMaMH MpH ONpeieleHUH OTHO-
CHTEJIFHOTO BO3pacTa 0CaJI0YHBIX TOPHBIX MOPOJT B TEOJIOTHH.

Jlyyeguku TIPEACTaBIEHHl TOJNBKO MOPCKMM IUIAHKTOHOM C BHYTpEH-
HUM CKEJIETOM MNpHYyMIUBOH (GopMbl. CKeNeThl COCTOAT WJIH H3 OKHUCH
KPEMHHs — KPEMHE3eMa, WIH U3 CEPHOKUCIIOTO CTPOHLMS — LIENECTHHA.
HckonaeMble Ty4eBHKH HCTONB3YIOTCS B KaQUeCTBE PYKOBOAAIMX GopM B
6uocTpaturpadu4ecKUx HCCIENIOBAHUAX B I€ONOTHHU.

Mansapuiineii napazum otHocuTcsa K TUny CHIOPOBHMKOB, BCE IpENCTa-
BUTEIM KOTOpPOro — mapa3uthl. [Ipu yKkyce MajspUiiHBIM KOMapoM B
KPOBb 4YENOBEKAa MOMANAI0T MajsApuUiHble napa3uTel. OHU BHEAPSIOTCS B
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KJIETKH MEYEHH, TIe PacTyT, IpeBpaimasch B (HopMy, HalOMHHAIOIYIO
MHOTOs/IepHyt0 ame0y. 3aTeM Mapa3sMT MHOTOKpPAaTHO Aelutcs (Gecmonoe
Pa3MHOMEHHE), H B KPOBb YE€JIOBEKA BHLIXOMAT MeJIKHE MIIa3MOIHH, KOTO-
phbi€ BHEAPAIOTCS B 3PUTPOLMTHL. [1HTasACh CONEP)KUMBIM 3PUTPOLIUTA, Ma-
Pa3HT PacTeT U CHOBA MHOTOKPATHO JeauTcs. BbIXoa mapa3suToB U3 3pHT-
POLIMTOB B KPOBb CONPOBOMK/IAETCA IMONAaJaHHEM B OPraHU3M IpPOIyKTOB
oOMeHa BelecTB mapa3uTa. OHH SJJOBHTHI JUIS YEJIOBEKA H BBI3BIBAIOT I10-
BBIIICHHE TEMIIEPATYPhl TeNa, JIMXOPaIKy, cylopord. [locie HecKONbKUX
NEPHOJOB 0ECIIONO0ro pasMHOXEHHS B 3PHTPOIMTAX OOPA3yrOTCS KIIETKH,
H3 KOTOPBIX B OpraHH3Me KOoMapa MOTrYT OBIThb C(OPMHpPOBAHBI TaMEThI.
YT0oOB! NPOAOIKWICA LHKJI, KPOBH C 3THMH KJIETKaMH JOJDKEH BBIIHTH
koMap. B xenynke komapa 06pa3yroTcs raMeThbl, OHH CIIHBAIOTCSH B 3HUTOTY.
3urora fieNIUTCS, U B TeJle KOMapa HAKAaILTUBAIOTCA HOBBIE Mapa3uthl. Ma-
JpUsi — omacHoe 3a00JI€BaHUEe U MPU OTCYTCTBHU JIEUEHHS MPUBOIMT K
CMEpTH.

3agauus

BbibepuTe 0aHH NpaBUIbHBIN OTBET.

1. K opranonaam asmxenus IlpocTefinx He OTHOCATCA
1) pecHHYKH 3) ncesmonomuu
2) XKTYyTHKH 4) mnapamnoauu
2. PasmHoOxeHHe aMeObl HAUMHAETCA C

1) nmeneHus sapa MUTO30M

2) [neneHus UTOILIa3MBbl

3) neneHHs COKPATHUTENLHOH BaKyOJIH
4) paspyueHHs BET€TaTHBHOTO AApa

3. 3amacHele NMUTATENBHBIE BEIlECTBA B LIMTOIIJIA3Me 3BIJICHBI 3€JICHOMH
NIPEICTaBIIEHbI
1) rmoko30i 3) xpaxmanom
2) TJIMKOr€HOM 4) napamMuiIoM

4, OO61IMM NpU3HAKOM 1JI aMeOBI 1 ABIJICHBI 3€JICHOH SABJIAETCS

1) HaiH4Me KTYTHKOB

2) HaJIUYHE CBETOUYBCTBHTEIHHOTO Ijla3ka
3) cnocoOHOCTH K HHIHCTHPOBAHHIO

4) MHUKCOTPO(HBIH THII MHTAHHUA
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10.

11.

12.

13.
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Teno uHpy30pUU-TYDETBKH NOKPHITO

1) *xrytukamu 3) cam3bio

2) pecHHYKaMH 4) rnaakoit 060104KOM

Y undy30pUH-TYPEabKU OTCYTCTBYET

1) rnortka

2) mnopoluIuia

3) cokpartHTeNbHas BaKyOJb

4) crturma

HenepeBapeHHble OCTATKH NMIUH Yy  MHQY30pUH-Ty(eabKH
BBIBOJATCS Yepes

1) - coxpaTuTenabHyIO BaKyOJlb 3) poTOBOE OTBEpPCTHE

2) BCHO MOBEPXHOCTH Tena 4) mnopoluiy

Tlpu nonoBoM pasMHOXEHHUH HHGY30pHH-TyDeNnbKU

1) cHauana genurcs Majoe Aapo

2) cHa4ana genutcs 6onbLioe AApO

3) ZAenuTcs TOJBKO MAJioe SApO

4) npenurcs TOJABKO 0OMBIIOE AAPO

®dopamunueps! ABIAOTCA NIPEACTABUTENAMU

1) uHby30pHi 3) ame0

2) KTyTHKOBBIX 4) mMo4YBEHHBIX OaKTepHil
VY paavonspuil UMEIOTCS paKOBHHBI, COCTOSIIHE H3

1) xanbliug 3) coneit pocdopa

2) KpemHe3eMa v 4) pakoBHHBI OTCYTCTBYIOT
YepenoBaHue r010BOro U 6€Croioro pasMHOXKEHHs BCTpeyaeTcs y
1) sBrueHsl 3eneHOH

2) ameObl OOBIKHOBEHHOI

3) Au3eHTepuiiHOH amMeObl

4) uHOpY30pHH-TyPeTbKU

AHa’pobHOoe JpIXaHHe XapaKTEePHO IS

1) 93BIJIEHBI 3€/1EHOH 3) MajnApHHHOrO ILIa3MOJHUs
2) ameO6bl OOBIKHOBEHHOM 4) uHQY30pHH-TYyPeNbKH

B sputpouuTax 4enoBeka napasUTUpyeT

1) nedimManus 3) nauseHTepuiiHas ameba
2) TpUIlaHOCOMaA 4) MaApUHHBII Ia3Moauit



Tpunanocoma OTHOCHTCH K

1) >xryrukoHocuam

2) capkoJOBHIM

3) cnopoBHKaM

4) wundysopuam

BonbBOKC HENB3s OTHECTH K MHOTOKJIETOYHBIM OPraHH3MaM, Tak

Kak

1) Teno BoJBBOKCA CONEPKHUT MAJIO KIETOK

2) KIETKH BOJIBBOKCA HE CBSI3aHBI IPYT C APYTOM

3) H30nMpoBaHHAas KJIETKa BOJIBBOKCA MOXET CYLIECTBOBATh Kak
CaMOCTOATENILHBIA OpraHH3M

4) orcyrcrByeT AuddepeHIHaLHs KIETOK

BoiGepuTe TPH NpaBHIbHLIX 0TBETA.

Y uH}y30pHH-TYDENBKH HMEIOTCS

1) cokparuTenabHas BaKyoJIb 4) nemMkyaa
2) sappo 5) XTYTHK Ha MepeJHEM KOHIIe
3) crturMa 6) XJIOpOILIacTHh!

CrnopoBHKH HE HMEIOT

1) numeBapuTenbHBIX Bakyoslel  4) suep

2) COKpaTHUTENBHBIX BaKyoleH 5) mwmToINa3Msl
3) opraHoWaOB JBHXCHHS 6) ma3mManeMMbl

K 3aboneBanusiM, BBI3bIBaeMBIM MpeacTtaButensMu [lpocreiimnx,
OTHOCATCSA

1) ceimHOM TH 4) xonepa
2) namb6iauo3 5) coHHas 6ose3Hb
3) cudmiuc 6) neiimmaHnO3

I[PIIUIOPHIHOC AAPO HMEECT

1) aBrieHa zeneHas 4) nmuseHTepHiiHag ameba
2) ameba oObIKHOBEHHaA S) ManapuiHBIN IIa3MOAHI
3) wundy3opus-tydpenska 6) BONBBOKC

K KT'YTHKOHOCIIAM OTHOCATCA

1) ManspuitHel# MIa3MoaHH 4) TPHIIAHOCOMEI
2) dopamuHndeps S) pamuonApun
3) naMOnuu 6) neHmMaHuH
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21. YcranoBHTe COOTBETCTBHE MEXAY HAa3BaHMEM MPOCTEHLIHX H
KJIACCOM, K KOTOPOMY OHH MpPHHA1JIeXAaT.

IIpocreitmue Knacc
1) pamuonspuu A) CropoBHKH
2) namGmuu B) CapkonoBsie
3) dopamunHdeEpsI B) JKryrukoHocusl
4) TpPUIAHOCOMEI
5) neimmanuu
6) mnmasMoauu

Kiaoun Kk 3aJaHHM

Ne Bonpoca 1123 (4]S5 6 7 8 9 10
OTBeT 4 4 3 2 4 4 3 3 2
Ne Bonpoca 11 (1213 |14 (15| 16 17 18 19 20
oTBeT 4 3 4 1 3 11,24(11,2,312,5,6]2,3,4{3,4,6
3azuumé 21
1 2 3 4 5 6
b B b B A
MHOrokJieTo4yHbie

Tun KnueyHononocTHble, 0011an XapaKkTepHCTHKA THIIA

Kuueunononocrable — MHOTOKJIETOYHBIE JBYXCIIONHbBIE )KHBOTHBIE.
TxaHH, KOTOpble 06pa3yIOT UX TEIO, Pa3BUBAIOTCA H3 ABYX 3apOJBILIEBBIX
JIUCTKOB — 3KTOJEPMBI H 3HTOJEPMBI H UMEIOT TakKHe e Ha3BaHus. Opra-
HH3AIHUA TeNa KHIUEYHOITOJOCTHEIX COOTBETCTBYET racrpyle B 3MOpHO-
HQJILHOM Pa3BHTHH MHOIOKJICTOYHBIX XHBOTHBIX. Mexay skroaepMoi u
3HTonepM017i PAcITONIOKEHA ME30rJIes. — CJIOH HEKJIETOYHOTO BEILLECTBA.

KuueyHononoctHele 00/1aal0T paavanbHOM, WM JIy4E€BOM, CHMMET-
pueil. OTO 3HAYUT, YTO Yepe3 TeNO KUBOTHOIO MOXKHO NPOBECTH HECKOIb-
KO IUIOCKOCTEH CHMMETPHH, H KaXKIbli pa3 OHO OyAeT JeNHUThCA Ha JABe
3epKajibHbl€ TOJIOBUHBI. Takol THI CUMMETPHH XapaKTepeH A CUAAYHX

OpraHU3MOB.
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Teno KHHICYHOTIONOCTHBIX 00pa3zyeT IBYXCIOWHBIH MEIIOK, CHApYKH
BBICTJIAHHBIH 3KTOJEPMO#, a M3HYTPH — JHTOAEpMOH. DHTOAEpMa dop-
MHpYeT IONOCTh KMILIKY, KOTopas cooblaercs ¢ BHELIHeH Cpelod pToM,
OKPYKEHHBIM BEHUYMKOM liynajern. KHIIeYHOMONOCTHbIE — XHUIHHKH.
OHH N10BAT KOOBIUY — MEJKUX TUIAHKTOHHBIX XHBOTHBIX — C MOMOLLBIO
urynanen. IluieBapeHHe MOTOCTHOEe M BHYTpHKIeTOYHoe. Henepepapen-
HBIE OCTAaTKH IHINY BBIBOAATCH Yepe3 poT.

JlbixaHHe, a TaxKe BbLIeJIeHHE MPOAYKTOB OOMEHA OCYILECTBIAETCA
Yepes BCIO MOBEPXHOCTD TEJ1a )KUBOTHBIX.

VY KHIIEYHONOJIOCTHBIX HMeeTCsl NPUMUTHBHAs HepBHas cucTeMa. OHa
obpa3oBaHa HEPBHBIMH KJIETKaMH, pa30OpoCaHHBIMHU B 3KkTrodepMe. OHH CoO-
€IUHAIOTCA B OOLIYI0 CETh C IMOMOUIBI) HEPBHBIX OTPOCTKOB. DTOT THUI
HEpBHOM CHCTEMbl Ha3blBa€TCS pacCESHHBIM HEPBHBIM CIUIETEHHEM.
[pu yyacTHH HEPBHOH CHCTEMBI ¥ KHILIEYHONONOCTHBIX BhIpabaThiBaloTCA
NpocTeHIIHe pedreKchl: 3amUTHBIH W HMuIleRoObIBaTeNbHbIH. OpraHbl
YyBCTB pa3BUTHl CJIa00: y MOJNUIOB NPHUCYTCTBYET TOJBKO OCS3aTeNIbHAs
YYBCTBHTEJIBHOCTD, @ Y MEy3, KpOMe TOro, HMEIOTCS TJ1a3a M OpraHbl paB-
HOBECHSL.

B >KH3HEHHOM IMKJIE€ KUIIEYHOIOJIOCTHBIX, KaK IPaBUIO, IPOMCXOIUT
CMEHa ABYX >XKHM3HCHHBIX ()OpPM: NMpPUKPEIUIEHHBIX IOJHIIOB H CBOOOIHO-
IUIABAIOLIUX MeAy3 (MHOrAa ObIBalOT MPUKPEIUIEHHBIE Meay3bl). [lommmsl
OBIBAIOT OAMHOYHBIMH, HO 4Yalle BCEro oOpa3yloT KONOHHH. Memyssl —
OJIMHOYHbIE OPTaHU3MBI.

Pa3MHOXa10Tc KHLICYHOMOJOCTHRIE OECIONBIM H IMOJOBBIM IIyTEM.
becnionoe pasMHOXXEHHE NMPOHUCXOAMT y MOJHIIOB, @ MOJIOBOE — Yy MENy3.
Ha tene monumna ¢opmupyercs 6yropok — noyka, H3 KOTOpod obpasyercs
HOBBIH MONHI WM Mely3a, TaKHM 00pa3oM, Meay3bl BO3HHKAIOT Ha IMOJH-
nax B npotecce 6ecronoro pazMHOKeHHS ([TOYKOBaHUA). Y Meny3 3axja-
JBIBAIOTCA TIOJIOBBIE XKEJE3Bl — TOHallbl, B KOTOPBIX 00pa3yloTCs MOJIOBbIE
KJIETKH — TaMeThl. Meay3bl pa3fensHonosl. [1010BbIE IPOIYKTHI BBIME-
THIBAIOTCA B BOJY, TJI€ NPOHUCXOAMUT OIUIONOTBOPEHHE U Pa3BUBAETCH JH-
YHHKa, MIOKPbITasd peCHUYKaMu. JIMYMHKa TUIaBaeT, 3aTeM OCEHaeT Ha cy0-
CTpaT M MpeBpaillaeTci B HOBBIM monun. Y OGOJBHIIMHCTBA BHIOB
KHILIEYHOIIONOCTHBIX B XKM3HEHHOM LIMKJIE ITPOMCXOIHT 3aKOHOMEPHOE Ye-
peloBaHHKE MOJIOBOTO M 6€CT0Noro nokoJIeHUH.

EcTb KHIIEYHOMONOCTHBIE, B )XH3HEHHOM IIMKJIE KOTOPBIX OTCYTCTBYET
CTaausl MeAy3bl, HalIpUMEp FHIPa M KOPAJUIOBbIE NMONUNLL. B 3TOM Citydae
MIOJIOBBIM CNIOCOOOM Pa3MHOXKAKOTCH ITOJTHITEL.
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Oco60 XapakTepHBIM MPU3HAKOM KHILIEYHONOJIOCTHBIX ABJIAETCS MpH-
CYTCTBHE B 3KTOJEPME CIECUUANILHBIX CTPEKATENBHBIX 'KIETOK, CIYKAlIHX
JU1Sl HaManeHUs W 3alIUThI,

KumeuHononocTHele 00HTAIOT TOJNLKO B BoJE. B MOpAX HX BHAOBOE
pa3HooOpa3He 3HAUYUTENBHO BBIILIE, YEM B [IPECHBIX BOJAX.

IIpecHOBOAHDbIiH MOJTHN — THIpAa: cpeaa OOUTAHMA,
BHeIlIHee H BHyTpeHHee cTpoeHue. HepBHas cucrema.
Peduiexc. Perenepauus.
Pa3MHOXkeHHe BereTaTHBHOE H MOJI0BOE

IlpecHOBOAHBIA MOMMN cudpa OTHOCHTCA K Knaccy ['uaposou. I'mapa
OoOHMTacT B NMPECHBIX YHUCTHIX CTOSYUX BOJOEMAXx, I/l€ NMPUKPEIIETCS K
BOJHBIM pacTEHHsM WIH TIPYHTY. JTO OAMHOYHBIH MAalONOABHXHEIM
nojiun. Tejlo ruapbl UMIHHApPHYECKOH (OpMBI, Ha MepegHeM KOHLE
Tejla paclojiokeH POT, OKPY)KCHHBIH BEHYMKOM M3 5-12 mymaneu. Ha
3aJJHEM KOHLE Teja pacholokeHa MOJOIIBA, C €€ MOMOLIBIO TUApa MpH-
KpEeruIseTcs.

KiieTouyHsli cocTaB 3KTOAEPMBI CJIETYIOLIHH:

1. OnuTeMHaTBEHO-MYCKYJIbHBIE KIETKH 3KTOAEPMBI 00pa3yloT OCHOB-
HYI0 Maccy KJIETOK 3Toro cios. KneTku HMerT HIHHIPHYECKYIo QopMy
¥ QOPMHPYIOT OAHOCJIONHBIA MOKPOBHBIN 3nuTenuii. K Me3oriee mpue-
raloT COKPaTUMBIE OTPOCTKH JaHHBIX KJIETOK.

2. IlpoMexxyTO4HblE KJIETKH HaXONATCA MEXIY OIMHUTEJHATbHO-
MYCKYNBHBIMH. JTO MEIKHE OKpYTiible HeAH((epeHIMPOBAaHHbIE KIETKH.
OHH MOTyT NpeBpallaThCs BO BCE OCTANIbHBIE THIBI KJIETOK TeNla AP, B
TOM YHCJIE ¥ MOJIOBLIE.

3. HepBHble 1leTkH 00pa3sylOT MPHUMUTHBHYIO HEPBHYIO CHUCTEMY —
paccesHHOE HEPBHOE CIUIETEHHE. Y THIPbl HMMEETCS YTUIOTHEHHOE CKOILIe-
HHE HEPBHBIX KJIETOK Ha IOIONIBE, BOKPYT pTa H Ha LIyNablax.

4. CtpekarenbHble KIETKH. boJblIoe KOMTHYECTBO CTPEKATENBHBIX Kile-
TOK HAaXOJHUTCS Ha lUynanbliaX, Ije OHH 00pa3yloT cTpekareiabHble Oarta-
peu. CTpekaTeilbHas KJIETKa HMEET CTPEKATEIbHYIO KalCylly, 3arOJHEH-
HYIO SIOBHTBIM BELIECTBOM. BHYTpbh KamncCynbl BBEPHYTa CTpEKaTC/IbHas
HHTb. Ha MOBEPXHOCTH KJIETKH HaXOMUTCS YyBCTBHTENIbHBIH BOJIOCOK, IPH
€ro pa3JpaXeHHH HHTh BhIOpachlBaeTCs M mopakaeT >kepTBy. [locie BbI-
CTpeJMBaHHA HUTH KJIETKH MOTrH0aloT, a HA X MECTE H3 MPOMEXKYTOYHBIX
KJ1€TOK 00pa3yloTcs HOBBIE.
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Ki1eTouHBIH COCTaB IHTOAECPMEI CIIEAYIOIHIA:

1. DnHUTENHABHO-MYCKYIBHBIE KJIETKH JHTOAEPMBL. JNHUTEIHATbHBIE
YacCTH KIJIETOK HAIIPaBJICHB! B MOJOCTh KMIIKH U HECYT XX['YTHKH, KOTOPHIE
NEePEMEIHBAIOT MALLY. 3TH KIETKH MOI'YT 00pa3OBBIBATE JIOKHOHOXKKH, C
TIOMOIIBIO KOTOPHIX 3aXBaThIBAIOT YacTULBI MUIIK. B kietkax ¢opmupy-
IOTCS ITMLIEBAPUTENIbHBIE BAKYOJIH, TO €CTh IPOMCXOIUT BHYTPHKIETOUHOE
NHIIEBapeHHE.

2. Xenesucrele KIETKH 3HTOEPMBI BBIEISIIOT B MOJOCTh KHIIKM IIH-
IIEBAPUTENBHEIE COKH, KOTOPble paclICIUIIOT MUY, TO €CTh ofecnedu-
BalOT MOJIOCTHOE NHuIeBapeHHe. HenepeBapeHHbIE OCTATKH IHINK BBIOpa-
CBIBAlOTCS Yepe3 poT.

JIbIXaHHE H BBLIENICHHE IPOAYKTOB OOMEHa MPOUCXOUT BCe MOBEPX-
HOCTBIO T€JIa )KHBOTHOTO.

Hanuure HepBHOM CHCTEMBI IO3BOJISET THAPE BHIpabaThIBaTh MPOCTHIE
pednekcol. Pednexc — oTBeTHas peakuus opraHu3Ma Ha paslpaxkeHHe,
OCyHIeCTBIgeMas [IPM YYaCTHH HEPBHOH cUCTeMbl. I'Mipa pearnpyer Ha
MEXaHHYECKOe NMPHKOCHOBEHHE, TEMIIEpaTypy, HAJHUUE B BOJE XHUMHYE-
CKHX BELIECTB U Ha pA ApYruX GaKkTOpPOB BHELIHEH Cpeabl.

I'unpa obnazaeT BbICOKOH pereHepalMOHHON CrIocoOHOCTHIO. PereHe-
panus — 3TO MPOLIECC BOCCTAHOBJICHHS OPTaHH3MOM IOBPEXIECHHBIX HIIH
yTpaueHHBIX TKaHEH, OPraHoB, yacTeii opraHusMa. B pereHepauuu ruapst
OCHOBHas pOJIb OTBOAHUTCS MPOMEKYTOUHBIM KJIETKaM.

Ipu 61arompUATHBIX YCIOBHAX THIApa Pa3MHOXKaeTcs OECIHONBIM Iy-
TeM. Ha Tene >xuBoTHOro ofpasyercs modka, OHa pacteT, 3aTeM (popMu-
pyIOTCA IIyniadblia H NpOphIBaeTCs poT. MoJoAas ruipa OTIIOYKOBBIBAETCS
OT MaTEepHHCKOro OpraHH3Ma H BeJIeT CaMOCTOATENNbHBIH 00pa3 KU3HH.

OceHblo rujpa NMepexoauT K MOJI0OBOMY pa3MHOXeHHI0. Ha Tene B ak-
ToJepMe 3aK/IafbIBAIOTCA T'OHA/bI — IMOJIOBHIE XKeJIe3bl, 3 B HHX pa3BHBa-
I0TCS MOJIOBBIE KIIETKU. OIIOAOTBOPEHHE [IPOUCXOIUT B TeJle THIPBL: ue-
pe3 cheuuanbHOE OTBEpCTHE B TOHAJE CIEPMATO30MA TPOHHKAET K
SHLEKIEeTKE H CIHBaeTCa ¢ Hell. Bokpyr 3uroTsl obpa3yercs IUIOTHAA 3a-
nuTHasg obonouka. B TakoMm Buae sitno sumyer. BecHol HauuHaeTcs pas-
BUTHE U U3 AHIIA BBIXOJUT MOJIOAs THIPA.

Mopckue KHIIEYHOMOJI0CTHBIE (IOTHNIbI H MeAY3bl)
4 HX 3Ha4YeHHe

K knaccy I'ugpo3oeB oTHOCATCS, IOMHMO CBOOOIHOXHBYILHX, H KO-
JIOHHAJIbHBIE MOPCKHE KHILEYHOIONOCTHBIe. KOOHHH MONHUIOB COCTOAT
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M3 MHOTHX COTEH 0co0el M npeacTaBisiioT coO0H KyCTHKH, HEMOABHXHO
NPUKpEIUIeHHBle K cyOcTpary. Kumiednas monocTs KaXIoro IojMma co-
oburaetcs ¢ o01ei KHIIEYHOH MOJIOCTHIO, IPOXOAAIIEH Yepe3 BCe y4aCTKH
KOJIOHHH, TIO3TOMY TOJIMITBI OKa3bIBAKOTCA 0OBEAHHEHHBIMH MEXIy COO0MH
«00l1eli KHIIKO», IO KOTOPO# pacnpezenseTcs nuia. ECTe ¥ 0OAMHOUHEIE
TOJIUITBL.

B H3HEHHOM 1MKJIe OONBUITMHCTBA MOPCKHUX T'MAPOMUIHBIX NPHUCYTCT-
BYIOT MeIy3bl. Meqy3a HalloOMHHaeT 30HTHK, IO Kpar KOTOPOro pacrmoJio-
JKEHBI [IyNaiblia; OHa IUIaBaeT pToM BHU3. Cpeau Memy3 ecTh OYeHb A0~
BHUTBIE, HATPUMEP AJIBHEBOCTOYHAS MeIy3a-KpECTOBHUOK.

K xnaccy Cuudonansle OTHOCATCS OUYEHb KPYMHBIE MEAY3BI C XOPOILIO
pa3BHTOH Me3orneedl. B )KHM3HEHHOM IMKJI€ 3THX JKUBOTHBIX IPOHUCXOIUT
YyepeNoBaHHE MOKOJICHUH: MeAy3 U MONUNoB. [1oMuUMbl, Kak MpaBUIO, OJH-
HOYHbIE, MEJIKHE, OT HHX OTIIHYPOBHIBAKOTCS MaJleHbKHE MEIY3bl, KOTO-
pble 3ateM pactyrt. [IpeacraButesM — aypeaus, KOpHepom — IIHPOKO
pacnpocTpaneHsl B UepHom u benom Mopsx.

K kmaccy Kopannosle moiunsl OTHOCATCS HCKJIIOUUTENHHO MOPCKHE
OpraHM3MBl, OYeHb TPEOOBATENBHBIE K COJEHOCTH H XMMHIECKOMY COCTaBY
BoAbl. Meny3 y Hux HeT. Cpeau KOpaJUIOB €CTb OAMHOYHBIE, MaJIoONoJ-
BIDKHBIC TIPEACTaBHTENH, HanpuMmep akTHHUH. OJHAKO OOJBIIHHCTBO KO-
PaIOB — KOJIOHHAJIBHBIE H HMEIOT TBEPIBIH H3BECTKOBBIA WIIH pPOrOBOMH
ckeneT. Pudoobpasyroiye Kopawisl y9acTBYIOT B IOCTPOiKe OeperoBrix
pHOOB, aTOJUIOB U KOPAJUIOBEIX OCTPOBOB. OTMEpLIHE CKEIETH KOPAILIOB
HCTIONIB3YIOTCS KaK CTpOMUTENbHBIA MaTepHal. KpacHbIi, romy6oi u uep-
HBIM KOPAJUTbl HCTIONB3YIOT AJISl U3rOTOBJIEHUS YKpAILICHHH.

3ananus

BribepnTe 0AHH NPaBHILHBIH OTBeT.

1. B 3xTonepMe ruzapsl 6oibIiIe BCEro COAEPKUTCS KIETOK
1) HepBHBIX
2) KOXHO-MYCKYJIBHBIX
3) cTpekarenbHBIX
4) IpPOMEXYTOYHBIX

2. IIpn cokpaileHHH BOJIOKOHEL! ~BCEX KOMKHO-MYCKYJIBHBIX KJIETOK
9KTOAEPMBI TEJIO THAPHI
1) pactaruBaercs 3) HakioHseTCH
2) cxumaercs 4) He MeHseT popMy
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10.

B 3HTOZEPME I'HAPHI HMEIOTCH KIETKH

1) cTpekatensHble 3) mnonossie
2) HepBHBIE 4) KeJe3UCThIC

I'napa pasMHOMaeTCst [OIOBBIM MYTEM

1) B TeueHHe Bcero roga

2) TONBKO ITPH OGJIArOMPHATHBIX YCIOBHAX
3) TONBKO NpH HEONArONPHUATHBIX YCIOBHAX
4) HHKoOrza

Slinexnerka ruapsl

1) umeer rmagkyio 0060M04Ky

2) MoxeT 0Opa3oBBIBATH JIOKHOHOKKH
3) HMeeT KIyTUKH

4) MMeeT JONKHOHOXKH H XKI'yTHKH

Perenepaiys y rHApHI OCYIIECTBISETCS 32 CYET CIEAYIOIUX KIETOK
9KTOJEPMBI

1) KOXHO-MYCKYJIBHBIX 3) NpPOMEXYTOUHBIX

2) cTpekaTelbHBIX 4) 4yBCTBHUTEIBHBIX

AKTHHHMH ABIFOTCSA NpEACTAaBUTCIIIMH THIIA

1) Uudysopun 3) I'ybku

2) KuineyHOMmoJ0CTHEIE 4) CnopoBHkH
AKTHHHH NIEPEABUTAIOTCS IPH OMOIIH

1) momowBsI

2) wymanen

3) HOJOIIBBI U HIyTIATIEL]

4) BenyT NPHKpEIUICHHbIH 00pa3 JH3HA

KuieyHas mojocTs y KHINEYHOMONOCTHBIX CBS3aHa C HAapYKHOH
cpenoi

1) TombKkO Yepes poT

2) depe3 POT U NOPOLIHUITY

3) depe3 poT H aHANLHOE OTBEPCTHE

4) TOJBKO Yepe3 aHAJbHOE OTBEPCTHE

XHHIHPIKOM HE ABJBICTCA

1) ruzapa npecHOBoIHAsA 3) uwmaHes apKTHYeCKas
2) aypenus 4) »BrIieHa 3eleHas
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11.

12.

13.

14.

15.

16.

17.
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Meny3ounHoe NOKoJIEHHE NpeobiIafaeT B HHKIIE pa3BUTHA
1) MOpCKHX THAPOMIHBIX MOJMIIOB

2) KOpaJUIOBBIX MOJIUIIOB

3) cuudboHTHBIX MEY3

4) nNpeCHOBOJIHBIX THMAPOUIHBIX TIOJIMIIOB

OpraHbl paBHOBECHS HMEIOTCSH Y
1) ruapsl mpecHOBOHOIM 3) aKTHHUH
2) ymacTod Meay3bl 4) KCceHHH

B npecHo# Boae MOTyT OOHTATh MPEACTABUTENHN Kacca
1) T'mmpounHsie

2) Cuudounssie

3) KopauioBble MoaUNbI

4) Bcex nepeqyHCICHHBIX

Haubonee npoctoe cTpoeHne U3 KUIIEYHOTIONIOCTHBIX HMEIT
1) KopannoBsie monumnel 3) T'unopounHsbie
2) Cuudounmssie 4) Cudonodopsl

Haubonee  MHOro4YHcieHHBIM  KJJacCOM  KHIIEYHOMOJOCTHBIX
ABJIAETCS KJIacc

1) T'maopounHsie 3) KopannoBsie NOIHINbI

2) Cuudounnnsie 4) Cudonodopsl

Bei6epuTe TPH NPaBHIbLHBIX 0TBETA.

XapakTepHOH 0COOEHHOCTBIO BCEX KUIIEYHOMOIOCTHBIX SBIAETCS
1) pammanbHas cCHMMeTpUs Teja

2) [BYCTOpPOHHAA CUMMETPHA TeNa

3) HanuyHe eAUHCTBEHHOM IMOJIOCTH TEJIa — KHUIIEYHOMH

4) WCKIIOYMTENHHO BOIHBIH 00pa3 )KU3HU

S) OTCYTCTBHE NOJIOBOTO Pa3MHOXXEHHUS

6) aHa’poOGHOE AbIXaHHE

JUI KHUIIEYHOMOJIOCTHBIX XapaKTEPHO

1) TpexcnoiiHoe cTpoeHHE Tena

2) HajgM4He BHYTPEHHETO CKeJleTa

3) mosiBieHHE TKAHEH

4) codeTaHHe MOJOCTHOrO U BHYTPHKJIETOYHOTO MHIIEBAPECHHS
5) nuTaHue nyTeM OHODWIBTPALHH

6) OTCyTCTBHE celN(HIECKUX OPTaHOB BhIAECIECHUS



18.

19.

20.

K tuny KHue4HomnonocTHeIX 0THOCATCS

1) aypenus 4) paguonsapus
2) nedmmaHus S) namonus
3) obenus 6) aKTUHHA

B ’XH3HEHHOM LHKJIE OTCYTCTBYET MEy30HIHAsA CTAHA Y

1) aypenuu 4) THIpPBI IPECHOBOAHOMN
2) obenmu 5) aKTHHHH
3) uuaHeu 6) KCEHHH

3HayeHHE KOPAJUIOBBIX IIOJIMIIOB COCTOUT B TOM, YTO OHH

1) CcOCTaBIAIOT NepBbIE 3BEHbA B LENAX MUTAHUA

2) NpHHHMAIOT y4acTue B 00pa3oBaHHHU penbeda MOPCKOro aHa
3) o0pa3yioT OTIOKEHH H3BECTHIKA

4) BBINOJHSIOT B BOJOEMAX POJib CAHUTAPOB

5) SABNAIOTCS MECTOM OOMTaHHS MHOXKECTBA MOPCKHX OpPraHH3MOB
6) ABJIAIOTCA LICHHBIM UCTOYHHKOM JKEMYYTa U IepliaMyTpa

21. YcTaHOBHTE COOTBETCTBHE MEXKIY Ha3BaHHeM KHBOTHOTO H KJjac-
COM, K KOTOPOMY OHO OTHOCHTCSI.

Ha3Banue »XHBOTHOrO Knacc

1) obenus A) T'mapounHsie
2) aypenus B) Cuudouamsie menysst
3) uuaHes B) KopamnoBsie nonunsl
4) KOpHepoT
5) aKkTHHHA
6) kceHus
Kiouu k 3axanusam
Ne ponipoca 1 (2 3 |4/|S5 6 7 8 9 10
OTBET 2124 (3|2 3 2 3 1 4
Ne Bonpoca 11 (12 {13 (14| 15| 16 17 18 19 20
OTBET 312 1 313 (1,3,4(34,6(1,3,6(4,56(2,3,5
3apanue 21
1 2 3 4 5 6
A b b b B
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IInockue, Kpyriasie n KonbuaTsie yepBu

Tun Ilinockue yepBu. O6mas xapakTepucTHKA THIA.
BHeuiHee cTpoeHHe, MycKYJIaTypa, IHTaHUe, TbIXaHHE,
BblejleHHe, HEPBHAsA CHCTeMa, Pa3MHOXeHHe, pereHepauns

ITnockue yepBH — 3TO TpexcnoitHble HUBOTHBIE. VIX TKaHM M OpraHbl
(OpMHPYIOTCS M3 TPEX 3apOIBILIEBBIX THCTKOB: HAPYXXHOTO — 3KTOAED-
MBI, BHYTPEHHET O —- SHTOIleprI M CPEOHErO — ME30/1€PMBI.

ITnockue 4epBH — JBYCTOPOHHE CHMMETPHUHBIE OpPraHH3MBI. Yepes
TEJIO YEPBS MOXHO IPOBECTH TONBKO OJHY IUIOCKOCTE CHMMETPHH, KOTO-
past pa3fesMT TeJo Ha JBE 3€PKaJbHO OTPaXKEHHBIE MMOJIOBUHBI — JIEBYIO U
NpaBYIo.

®opmMa Tena TUCTOBHIHAS WIH JICHTOBHIHASA, OHO CILIIOLICHO B CITHH-
HO-OpIOLIHOM HarmpaB/ieHWH. B Tene BwinensAwoTcs OproliHas, CIHHHAsA U
nBe GokoBble CTOpOHBL. CHapy:KH YEpPBH IOKPHITH OTHOCIOHHBIM 3IHUTE-
mieM. Iloa snutenneM pacnosnararoTcs CIOH MYCKYJATyphl: KOJIBLEBOH,
NPONOJIBHBIN U MyYKH CIIMHHO-OPIOIUHBIX MBI, JMUTENHH U MBILIEYHbIE
c1oM GOPMHPYIOT KOXKHO-MYCKYJIBHBIH MEIIOK, 06pa3yioliHil CTEHKY Tesa
4yepBeil. BHYTpH KOXXHO-MYCKYIBHOIO MEIKa MPOCTPAHCTBO MEXy Opra-
HaMHU 3aM0JIHEHO PBIXJOH COEOMHUTEIBHOH TKaHbO — ITapEHXHMOH.
KpyTiHble MEXKIETHHKH B APEHXHME 3aMOIHEHB! XKHAKOCTbI0. PyHKUMHU
MapEHXUMBI: ONOpHAs — >KUAKHH BHYTPEHHHH CKEJIET; pacnpenenuTelib-
Has — Yyepe3 NapeHXUMY MPOUCXOAUT TPAHCNOPT ra3oB M IHTATEIbHBIX
BEILECTB; BbIICNHUTE/IbHAs — OCYILECTBIAETCS NEPEHOC NPOAYKTOB METa-
0onn3Ma OT TKaHel K OpraHaM BbIAEJIEHHS; 3amacaiouias — OTKIIa[blBa-
FOTCA TJIMKOTEH U IPYTHE 3alacHbIC BEILIECTBA.

[MueBapuTenbHas cucTeMa cierno 3aMkHyTa. OHa o6pa3zoBaHa nepen-
Hel ¥ cpeqHel kuiukoii. HenmepeBapeHHbIe OCTaTKH MUY BbIOPACHIBAIOT-
¢s yepe3 poT. Y JIEHTOYHBIX YepBeH MHIIECBAapHTENIbHAA CHCTEMA OTCYTCT-
ByeT, a BCAaChlBAHHE IHWTATENbHbIX BEIIECTB MPOHCXOAMT Yepe3
MOBEPXHOCTh TEJa.

Y cBOGOAHOXKHBYIIMX HpeacTaBUTeNeH ra3000MeH MPOHCXOAUT Yepes
BCIO TOBEPXHOCTH TEJI4, @ Y [1apa3HTOB AbIXaHHE aHAPOOHOE (TJIHKOIH3).

VY IJIOCKHX YepBell BO3HUKAET BBIACIMTENbHAs cHCTeMa. OHa BBINOJ-
HAeT (QYHKUMH BhIJENIEHHUA NMPOAYKTOB obOMeHa M ocMoperyaiuu. B ma-
PEHXHME Haxoadarcs ocobble 3Be3A4YaThie KIETKH, KOTOPBIMH 3aKaH4HBa-
FOTCS TOHKHE pa3BETBIECHHHIC KaHAIBLBl. B NpOCBET KaHalblia OT KIETKH
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OTXOJHUT MYy4YOK JKIYTHKOB. 3aTeM KaHAJIbLIbI CIMBAIOTCS B Oosiee KpyIHbIe
U OTKPBIBAIOTCS Ha IOBEPXHOCTH TeJla YepBS BBIAECIHTEIbHBIMU MOPaMH.
Taxad BbLIenUTENbHAA CHCTEMA HA3BIBAETCS MPOTOHEPPUIHATBHOH.

HepBHas cHcTeMa «IECTHHYHOro THma». B mepemHed yacTu Tena y
YyepBeH pacrosararoTcsi Ba HEPBHBIX y3/1a. OTO TOJIOBHOH MO3r, KOTOPBIH
KOOpAMHHUPYET GYHKIMOHUpOBaHWE HEPBHOH CHCTeMBI. OT TOJIOBHOTO
MO3ra OTXOIAT HEpPBHBIE CTBOJIBI, TAHYUIMECH BIOJb TeNla YEPBS, MEXKIY
co060i1 CTBOJIBI COETMHEHBI HEPBHbIMH NepeMblukamu. OpraHbel 4yBCTB Y
CBOOOHOXKMBYILUX MPEACTABUTENIEH THIIA XOPOLIO Pa3BUThI: 3pEHHUE, OCS-
3aHHE, PABHOBECHE, XMMUYECKOE YYBCTBO. Y MAapa3uTOB OpPraHbl 4yBCTB
penyLUpOBaHEbL.

[Inockue 4epBH — repmadpoanTbl. I'epMadpoAUTHEIM Ha3BIBACTCA
OPraHM3M, B Tejle KOTOpOro GopMHUpYIOTCS H JKEHCKHE, H MYKCKHE MOJIO-
Bble KJIETKH. JKeHCKas 1mojioBas CMCTEMa COCTOMT U3 SSIMYHUKOB, rae obpa-
3yIOTCA SIHIIEKNIETKH, AHIIEBOAOB, MO KOTOPHIM OHM MOCTYTIAIOT B MaTKY, U
KEJITOYHUKOB, BBIpaOaThIBAIOIIMX MUTATEJIbHEIE KJIETKH. MyKckas nono-
Bas cHCcTeMa 00pa3oBaHa CEMEHHHKaMH, B KOTOPBIX Pa3BUBAIOTCS CliEpMa-
TO30HABbl, CEMANPOBOJAMH M CEMSH3BEPraTeiabHBIM KaHAIOM, 3aKaHYH-
BaIOLIMMCS COBOKYHNHTEJNBHBIM OpraHoM. OIUI0OQOTBOpEHHE BHYTPEHHeE,
nepekpecTHoe. Pa3sButue y psga npeacTaBUTeIeH TUIA NPOTEKAET C MeTa-
MOpG030M — HMEETCS JHYHHOYHAN CTaqus, OTIHYAIOMIAsACS OT B3POCIIOTO
OpraHu3Ma, a y Ipyrux — 06e3 Mertamopdosa — M3 sfiflla BEIXOAUT Opra-
HU3M, HAIIOMMHAIOLIUI MO BHELIHEMY BHIAY M TUIaHY CTPOEHHS B3pOCIIOE
’UBOTHOE, HO TOJIKO MEHBIIHX Pa3MEPOB.

IIpencraBurteau Tuna [Li1ocKkHe YepBH: HX CTPOEHHe,
pacnpocTpaHeHHe H 3HaYeHHe

K tuny [Tnockue yepBH npuHaaiexat TpH kiiacca: PeCHHYHbIE YepBH,
CocanbiukH 1 JIeHTOUHBIE YEPBH.

K xmaccy PecHu4YHbIe 4epBM OTHOCATCS CBOOOIHOXKMBYILHE Opra-
HH3MBI, KOTOpBIE OOMTAIOT B BOJIE, OJIHAKO €CTh H Ha3eMHBbIe (OpMBI. Teno
MIOKPBITO PECHUYHBIM MHUTENHEM, KOTOPBIH [IPUHHMAET y4acTHE B JBHIKeE-
HuH uepBs. [IpeacraBurens 3toro kinacca — 6eras naanapus. benas nna-
HapHi — OOHMTaTeNb MEJKHX MPECHBIX BOAOEMOB. Teslo 4epBs JHUCTOBHA-
HOE, BBITHYTOE€, Ha IEpEeJHEM KOHIIE PacloOKeHbl NBa LIyNajabla —
OpraHbl OCA3aHUA M 1Ba Iia3a. [[BH)KEHHE OCYLIECTBIAETCA 34 CYET CO-
KpallleHHH MBI KOXHO-MYCKYJIBHOTO MEIIKAa U PECHHUYHOIO SMHUTENHS.
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B onurenHM HaxomsTCA CIH3UCTHIE JKENE3bl, KOTOPblE CIOCOOCTBYIOT
CKOJIbXEHHIO TUIaHAPHH.

Pot pacnonoxeH nocepeanHe GprOLIHOH CTOPOHBI T€NIA YEPBS H BEAET
B MYCKYJIUCTYIO IJIOTKY — NEPEIHIO0 KHIKY. [J10TKa MOXeT BRIBOpaYH-
BaThCA W 3aXBaTbIBaTh A00bIYY — MeNKUX Oecrio3BOHOYHBIX. OT IIOTKH
HayMHaeTCs Cerno3aMKHyTas cpeaHss KUika. KuIilka HMeeT TpH BETBH —
Q[IHA HanpaBjieHa BREped K rOJIOBHOMY KOHIY, a JBE ApYTHe TAHYTCA
Ha3al BHOJb KpaeB IIOTKM. BeTBM KHMIUEUHHKA MMEIOT IOINOJIHHUTENbHBIE
KapMaHOOOpa3Hble BBINAYMUBAHHSI, KOTOpble YBEJIHYHBAIOT MOBEPXHOCTh
KulIeyHHKa. HenepeBapeHHble OCTaTKH MHIIM BhIOpachIBalOTCA 4epes
poT.

JlpiXaHHe MPOMCXOUT BCel MOBEPXHOCTHIO TeJia.

BrinenutensHas cucreMa MpoToHEPpHAHAIBHOTO THIIA.

HepBHas cucteMa 00pa3oBaHa KpYIHbIM MApHBIM TOJOBHBIM MO3TOM,
OT KOTOpOro no 60kaM Tejia OTXOHAT ABa MPOAOJIBHBIX HEPBHBIX CTBOJA.
CTBOJIBI COETHHAIOTCA MEXAY CO00M HEpBHBHIMU INepeMbiykamMu. OpraHsl
Y4yBCTB: OPTaHbl OCSI3aHUs, 3PEHHSA, XUMHYECKOrO YyBCTBA U OpPraH paBHO-
BECHSL.

Y miaHapHH XOpOLIO pa3BHTa CHOCOOHOCTH K PET€HEpalWH; OHa BOC-
CTaHaBJIMBAET YTpauycHHble 4YacTH Tena. PereHepalMoHHas crnocoGHOCTH
4epBs JIEKUT B OCHOBE OECMOJIOro pa3MHOKEHHUA.

Ilnanapus — repmadpoaut. fAitua pa3BUBalOTCA BHYTPH CIIM3HCTOTO
KOKOHa. KOKOHBI )HMBOTHOE IIPHUKpEILIAET K NOABOAHBLIM NpeaMmeTaM. Pas-
BHUTHE MPAMOE, U3 siLa Yepe3 pa3pbiBbl KOKOHA BHIXOAAT MaJleHbKHUE IIa-
HapHH.

B xnacce CocaabuIMKH BCe MPEACTABUTENHM Kjacca — [Apas3sHThl,
obuTatolie B Tenax OeCrO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. JMH-
TeJIMA COCAbLIMKOB HE HeceT pecHHdYek. Ha OprowHoH cropoHe Tena
HUMEIOTCA JB€ MPHCOCKH — POTOBAsL, HA JAHE KOTOPO#H OTKPHIBAaETCA POT, U
OpromHas. [IpucockH cnykar Ajs NPUKPEIVIEHUA K OPraHU3My XO3sHHa.

Ileyenounwiii cocarbuyyux — TNAPa3UTHPYET B KENYHBIX MPOTOKaX Ie-
4YeHH KPYIHOTO M MENKOro poratoro ckota. B oTaenbHbIX ciydasx MoxkKer
[1apa3sUTHPOBaTh y yenoBeka. [103BOHOUHBIE XKHBOTHBIE CNy>KaT OKOHYa-
TEIbHBIM X035 HHOM N€4E€HOYHOTO COCANIBILUKA.

CocanblIMKH OTKIAABIBAIOT OTPOMHOE KOJIHYECTBO SIHLI, KOTOpBIE BBI-
BOJITCS M3 OPraHU3Ma X0351Ha BMECTE C IKCKPEMEHTaMH.

Jis mocnexyroniero pa3BUTHA sliflla JODKHBI OKa3aTbCs B Boge. Tam
U3 sf»’ma BBIXOJHMT JIMYHHKA C pECHUYKAMH. JIMYHMHKA IJ1aBaeT U HaxOoAdUuT
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IIPOMEKYTOYHOro x03svMHa. MM sBisercs Manpiid npynoBuk. JluunHka
IIPOHHKAET B TEJIO MPYJOBHKA, COPACHIBAET PECHHYKH M MEPEMELIACTCH B
[IEYEHh MOJUTIOCKA. 3[A€Ch NMPOMCXOAUT HECKONIBKO ITAMOB PAa3sMHOMXEHHsS
JMYHHOK. B KOHEYHOM HMTOre 00pa3yroTCs XBOCTaThle JMYHHKH. OHH BbI-
XOAAT U3 Tella MPYAOBHKA B BOJY, ILUIABAIOT U MPUKPEILIAIOTCS K MOABOA-
HBIM pacTeHHAM. XBOCT oTOpachiBaeTcs, a JIMYHMHKH OAEBAIOTCH IUIOTHOM
000/104KOH M NPEBPAILAIOTCA B LWUCTY. B 3TOM COCTOSHHH OHM MOTYT 3a-
pakaTh OKOHYATEILHOrO XO35HHA, YTO MTPOMCXOMT IIPH NOeJaHHH CKOTOM
TPaBBbl.

KpoMe nedueHOYHOro cocanblika y YelT0BeKa MapasuTHPYIOT KOWAaybs
08yycmKa U Kpo8AaHas 08yycmka.

Bce npencraBuTen knacca JleHTouHbIe YepBH — napa3uTsl. OKOH-
YaTeNbHBIMU X035€BAMHU Y€PBEH ABNAIOTCA O3BOHOYHBIE )KUBOTHBIE, Y KO-
TOPBIX OHM MAPa3sUTHPYIOT B KHIIEYHHUKE, a4 IPOMEXKYTOYHBIMH — IT103BO-
HOYHble M O6€ClnO3BOHOYHBIE JKHBOTHBIE. Temo uepBel o6pa3oBaHO
TOJIOBKOH, HIEHKOH M YJEHMKAMM, YHCJIO KOTOPBIX PasIM4HO Y Pa3HBIX
BUI0B (€CTb M HEpacwIEHEHHbIE NPEACTAaBHTENHN). Y JICHTOYHBIX 4epBeH
OTCYTCTBYET IIMIICBAPHTEIbHAA CHCTEMA — BCACBHIBAHHME IIPOHCXOJHT
BCEH NOBEPXHOCTHIO TEJAa C MOMOIIBI0O MHKPOBOPCHHOK Hapy>KHOIO JIIH-
TENHUA.

K aToMy Kknaccy OTHOCHTCA 6biuuii yenenws. OKOHUYATENBHBIH XO35HH
BIUBErO HEMHA — YEIOBEK, Y KOTOPOrO YepBh OGUTAET B TOHKOM KHIIIEY-
HUKe. Teso 4epBs COCTOMT M3 HEOOJNBUIOH TOJIOBKM, HECYIIEH YEThIpE
NPHUCOCKH; KOPOTKOH IIEHKH M MHOrO4HCIIeHHBIX (6osnee 1000) uneHHKOB.
C MoMOIIBI0 NPHCOCOK Mapa3uT GUKCHPYETCS B CTEHKE KHIIeYHHKa. [lleH-
Ka — 3TO 30HA pOCTa, rae GOpMHPYIOTCSA HOBbIE WICHHKH. Kaxapli une-
HHK 4epBs MMEET COOCTBEHHYI repMadpOIMTHYIO MOJIOBYK CHCTEMY.
UneHHKH, COEpKAIHE 3peTble fAilla, OTPHIBAIOTCS OT TENa YEpBA H BMe-
CTE ¢ DKCKPEMEHTaMH BHIBOIATCS HapyXy. Bo BHewiHe# cpeae sina pac-
CEHBAIOTCA M C TNOMOUIBIO BBIPOCTOB OOOJOYKH 3alEIUIAIOTCS 3a TpPaBy.
KpymiHEIA poraTelii CKOT — MPOMEXYTOYHBIH XO3SHH HENHA — II0€AaeT
TpaBy M 3arJjlaThiBaeT AiLa. B kuiueyHuke Oblka U3 siflia BBIXOAUT JIMYUH-
Ka, BOOPYXEHHas LIECTbIO Kplo4ybsMH. JIMuMHKa NpoOypaBaMBaeT CTEHKY
KHMIIKH U TOKOM KPOBH NIEPEHOCHTCA MO OpraHu3My. JINUMHKH OcenaroT B
MBILILAX W MPEBPALIAIOTCA B CIAETYIOUIYIO CTaAUIO pa3BUTHS — (PHUHHY,
KOTOpas BBIIJIAAMT KaK ABYXCJIOHHBIA NMy3bIpEK BEJHYMHOH C TOPOIIHHY,
BHYTPb KOTOPOT'0 BBEPHYTA IOJOBKA C IIEHKOH.
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IIpu HeNOCTATOYHOM TEPMHYECKOH 00paGoTKe MACa PUHHBI OCTAIOTCA
KUBbIMH. YeNlOBEK, CHEB TaKOE MACO, 3apaxaercs LenHeM. [To Tomy xke
TMPAHIUITY NPOTEKAET LHKJI pPa3BUTHA CBUHOCO Yenns.

Y Komiek, co0aKk B KHINEYHHKE MAPA3UTHPYET O2YPeyHblil YeneHs,
MPOMEXYTOYHBIMH X035€BaMH KOTOPOTO ABJIAIOTCA ONOXH.

Tun Kpyrusbie uepsu (Hematoasbi). O0nias XxapaKkrepucTHKa
THNA. BHelllHee cTpoeHHe, NOJIOCTH TeJIa, MHTAHHE,
pa3sMHoOkKeHHe H pa3BuTHe. MHOrooopasHe napasHTHYECKHX
yepBel H 60pbba ¢ HHMH

Teno HeMaToJ HMEET BEPETEHOBHIHYIO (GOpMy, CykKarolyrocs K Ie-
penHEMY W 3aqHEMY KOHI[aM. B MomepeyHOM Ce4YeHHH TENO Kpyrjioe —
OTCIOJa IPOMCXOAMT Ha3BaHUE THIIA. '

Teno omero MIOTHOM, 3MaCTUYHON KYTHKYJIOH, KOTOPYIO BBLIEISAET
HapyXHbIi snuTennid. [log smUTeNnMeM HAaXOAMTCA CIOH NPOJAOIBHBIX
MBIIII, KOTOPBIN JEIUTCS Ha derblpe Tska. KyTHKyna, SIIUTeMH H NIpo-
J0IbHAsA MYCKYJaTypa 00pa3yloT KOXHO-MYCKYJIBHBIH MELIOK.

Mexay KOKHO-MYCKYJIbHBIM MEIIKOM ¥ BHYTPEHHHMH OpPTaHaMH Tejia
pacrosioxxeHa OOIHpPHAs MOJIOCTh. DTO NEPBHUYHAsA MOJIOCTH Tejla: OHa He
HMeeT COOCTBEHHOM AMUTENHATEHON BBICTHIKH U 3aMOJIHEHA KHAKOCTHIO,
KOTopasi HaXOIUTCA O AaBieHHeM. DyHKIMN NEPBUYHOH MONOCTH Tena:
OIIOpHasl, paclpe/ieMTENbHAsl, BbIACTUTEIbHAS.

CunbHasi KyTHKY/IH3alUsA MOKPOBOB HEMATOJ NpHBeNa K NOJHOH pe-
JOYKLIUH MEPLATENbHOTO 3IUTENHA, JaXKe CIIEPMATO30HIb! Y 3THX KHBOT-
HBIX JIMIIEHBI )KTYTHKOB.

Ha nepenHeM KoHIe Tena HaXOAUTCA POTOBOE OTBEPCTHE, OKPYXKEHHOE
rybamu. PoT BeJieT B MyCKYJIUCTYI0 TJIOTKY, ¢ TOMOLIBIO KOTOPOI HEMATO-
JIbl 3aCaChIBAIOT NMULLY. [ 10TKa OTKPHIBAETCS B KHIIKY, KOTOpas 3aKaHYH-
BAE€TCA AHAIBHBIM OTBEPCTHEM, TO €CTh Y HEMATO] UMEETCH CKBOZHOM KH-
HIEYHHUK.

JpIxaHue CBOOONHOXKUBYIIMX NpEACTaBUTENEH JAHHOTO THINA NPOMC-
XOJMT Yepe3 BCIO MOBEPXHOCTH TeJla, Y HEMATOA-1apa3HTOB IbIXaHUE aHa-
3po6Hoe.

BeigenurensHas cucrema oOpa3oBaHa OJHOKIETOYHOH LICHHOH xkerne-
30it, mpeacTaBnsAOmei coboif BUIOU3MEHEHHbIH mpoToHedpuanil. OyHK-
IIHIO BBIAEJICHUS TaKXe BBIIONHAIOT CHelHaIbHble (arouTapHble KIeTKH,
KOTOPBIE HAXOAATCS B TOJIOCTH TENA.
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HepBHas cucTeMa HEMaToJ COCTOMT W3 OKOJIOIJIOTOYHOTO HEPBHOIO
KOJIbLIa U HIECTH OTXOAAIIMX BIEPE] M Ha3aJ HEPBHBIX CTBOJIOB, U3 KOTO-
PBIX TPEHMMYLIECTBEHHO Pa3BHTHI CMHHHOH M OpromHoH. Mexnay coboii
HEpBHBIE CTBOJIBI CBA3aHbl HEPBHBIMU NiepeMblukaMu. OpraHsl 4yBCTB pas-
BUTHI c11a60 — HMEIOTCS JIUIIIL OPraHbl OCS3aHHS U OPraHbl XMMHYECKOTO
4yBCTBa.

HeMmaTtoas! pasaensHononsl. [onoBoi AMMOpGU3M BBIpaXKEH OTHYETIIH-
BO, TO €CTh HMEIOTCS Pa3IMuUs MEXJIY CaMLOM H CaMKOH 110 BHEIIHEMY
BUAy. Y CaMIOB 3aJHHii KOHEL Tejia 3arHYT Ha OpIONIHYIO CTOPOHY U
HMEIOTCA CIIELMaIbHbIE OpraHbl, CIOCOOCTBYIOIIHE ONIOAOTBOPEHHUIO.
ITonoBei€ OpraHbl MMEIOT TpyO4aTOE CTPOEHHE. Y CaMOK IapHbIE SHYHUKH
NEePEXOoaAT B MapHBIC AHLEBObI, KOTOPHIE MEPEXOJAT B IIAPHBIE MATKH,
CJIMBAMOLIMECS B HEMAPHOE Biarajiuile, OTKPHIBAIOLIEECs KEHCKUM I10JI0-
BBIM OTBEPCTHEM. Y CaMIIOB HMEETCS CEMEHHHK, MEepexOisIluil B ceMs-
MpPOBOA, M CEMSAM3BEPraTebHbIi KaHajl, 3aKaHYHBAIOIIUICA COBOKYIIH-
TEJIbHBIM OPraHOM.

Pa3zeuTHe Hemarox mnpoTekaer ¢ MeTramopdo3oM (MpeBpallieHHEM).
B >KH3HEHHOM LIMKJIE 3THX KMBOTHBIX 00A3aTEIbHO IPHCYTCTBYIOT YETHIPE
JHYMHOYHBIE CTaMU U OZHA B3pocnas. [lepexon oT cTamuu K cTaguu mpo-
HUCXOIUT B MpoOIEcce JTHHBKH, Korja cOpachiBaercs crapas KyTHKYJa.
Xu3HEeHHBIH HUKI NMapa3sHTHYECKUX HEMATOJA OYEHb CIOXKEH H 4acTo CO-
NPOBOXXAETCH CMEHOH X03¢B, MUTPALIUSIMH B OPraHU3Me X031HHA H CMe-
HoH cpen oOuTaHus.

IIpeacraBurtesnn THna Kpyriiblie yepBH: CTpPoeHHe,
pacnpocTpaHeHue, 3HaUeHUe

Yenoseveckas ackapuda Napa3UTHPYET B TOHKOM KHIIEYHHKE 4YEI0BE-
Ka, oOb1uHO neted. Ilutaercs monynepeBapeHHOH NHIIEH (KHUIEYHBIM XH-
MycoM). B kumeyHHKe 4epBb HaXOMUTCS B IOCTOSHHOM JIBHXKCHHH NIPOTHB
NIEPUCTAIBTHYECKUX BOJIH.

CrpoeHHe acKapHIbl B 1I€JI0M COOTBETCTBYET ONHCAHHIO, H3JI0KEHHO-
MY BBIIIE.

XKu3HeHHbIM LMK ackapuabl. fliflla BMecTe C 3KCKpEMEHTaMU BBIBO-
JATCS BO BHEUIHIOK cpeny. [ns ¢opMHpOBaHHS JHYUHKHM BHYTpH fiiila
OHO JOJDKHO 2—-3 HeAETH HaXOAUThCA B MPUCYTCTBUH KHuciiopona. B ueno-
BEUECKMH OpraHH3M Aiflla MOMajaloT MpU YNoTpebleHuH B MHUILY I0XO
NPOMBITBIX OBOLLEH, PPYKTOB HIIH ¢ BOJOH. B KHIlIeuHHKe THYMHKH BHIXO-
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IAT U3 fAiLa, NpoOypaBIUBaAIOT CTEHKY KHINKH M TIONaJaroT B KpoBb. CHa-
Jaja OHH 3aHOCATCA B Il€4eHb, 3aTEM B CEPJIIE, a8 OTTyJa — B jerkue. He-
KOTOpOE BpeMsl JTHYHHKH HAaxXOITCA B JIETKHX, @ [IOTOM uepe3 OpOHXHU M
TPaxel BBINON3AIOT B POT, HPH 3TOM OHH Pa3fApakaroT CIU3HUCTYIO AbIXa-
TENbHBIX MyTel. YenoBek KalUiseT, BBIAENAETCS MOKpPOTa, H BMECTE C
MOKPOTOH JIHYHHKH BTOPHYHO NpOrJaThBaioTcs. CHOBA OKa3aBUIMCh B
KHIIEYHHKE, TIHYMHKH PacTyT U JOCTHTAIOT MOJIOBO# 3penocTH. [lonobHoe
nepeMenieHHe JTHYMHOK B OPraHH3Me X03HHa Ha3bIBA€TCA MUTpaLIEH.

ACKapHIBI OTPaBJISIOT 4eJIOBEKa NPOIYKTaMH CBOETO METaboIH3Ma,
YTO BBI3BIBAET CEPbE3HBIE PACCTPONCTBA MHIIICBAPEHHS.

Jpyroii nmpeacTaBUTENIb 3TOTO THUIA — OCcMpuya, KOTopas NapasHTH-
pYeT B TOJCTOM KHIIEYHHKE denoBeka, YTOOB OTIO0XKHUTD SHIA, YEPBH BBI-
XOJAT B IPOMEXHOCTB, BBI3BIBas IPU 3TOM 3yA. YEIOBEK pacyecHBaEeT 3y-
Jsmiee MecTo, siilla TMONafarT IO HOITH, a 3aTeM, Yepe3 pyKH WM
npeaMeTsl 00MXoAa, MOTYT NIONACcTh B POT, B PE3y/bTaTe 4ero U IpOUCXO0-
IUT 3apake€HUe. DTH Mapa3uThi 0COGEHHO YaCcTO BCTPEYAIOTCA ¥ AeTel.

Taroke npenCcTaBUTENIH HEMATOX MOTYT Mapa3UTHPOBATh y YeIOBEKA B
NIOJKOXKHOM KjeT4atke (@uaspuu), MpIax (mpuxunenia), ria3zax, KpOBU
UT.O.

HemaTonsl — napa3uThl pacTeHHH — CMOCOOHBI IOpaXkaTh BCE HX Be-
TeTaTHBHbIE OPraHbl. B poTOBOH MONOCTH Yy HUX HUMEETCS OCOOBbIH CTHIIET,
IIPH TIOMOIIH KOTOPOTO HEMAaTOAbl IPOKANBIBAIOT TKAHW PAaCTEHHH. OTH
napasursl 00/1alal0T BHEKUILIEYHBIM ITHIIEBAPEHHEM, OHH BIIPHICKMBAIOT B
nopakeHHble TKAHW NMHILEBapUTENbHBIE COKH, 4 3aTE€M BCACHIBAIOT IMONY-
nepeBapeHHy10 HIY. [a/ioBble HEMATOBI TOCENSIOTCA Ha KOPHAX TOMa-
TOB H OTypLOB, CHHXas IPOXYKTHBHOCTh pacTeHUH. CBEKJIOBHYHAs HEMa-
TOJa Tapa3sHTHPyeT B KOpHEIIoJax caxapHoW cBewibl. OHa BBHI3bIBaeT
H3MEHEHHS B CTPOEHHH KOPHEIUIONA, HapyLIaeT TEMIIbI POCTa H CHHXKAET
ypoxaitHocTb. CrebneBas HeMaToAa Kaprodens, Mocenssach B KIyOHsAX,
NpeBpallaeT ux B TPyXY.

Tun Koabuarbie yepBu. O61iasi xapaKkTepucTHKA THNA.
BHeliHee H BHYTpeHHee CTPOeHHe, IPoLecchl
JKH3HEeAeATeIbHOCTH, pereHepanus, pa3MHOXKEHHE

Teno xonbyaThiX YepBeil CETMEHTHPOBAHO U COCTOMT M3 I'OJIOBHOH 110~
NacTH, CETMEHTOB TYJIOBHINA H aHaNbHOMU JonacTH. Ha ronoBHoi nonact
06BIYHO pacnosnararoTcs OpraHel 4yBCTB.
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Teno uepBeit NOKPEITO TOHKOH MPO3PaYHON KYTHKYJIOH, KOTOPYIO BHI-
JeseT OAHOCIONHBIA NTOKPOBHBIH 3NUTEIHA. B anuTenun Haxomatcs on-
HOKJIETOYHBIE CITH3HCTBIE sxene3sl. Clu3b 00JeryaeT ABHKEHHE uepBed, a
y TMOYBEHHBIX XXMBOTHBIX CIYXKHT TaKxke MIA AbIXaHHs. [lon smutennem
pacrnonararoTcsi ABa CJ0s MYCKYJIaTypbl — KOJBLEBOH M IPOJOJIBHBIMH.
KyTukyna, snuTeqMdi M CIOM MYCKYJaTypsl (GOPMHPYIOT KOXHO-
MYCKY/IbHBI MELIOK. ¥ MOPCKHMX MpeACTaBHTeNed KONbYaThIX dYepBei
{MHOTOLLETHHKOBBIE) CETMEHTBHI TYJIOBHILA 1O OOKaM HMEIOT NapHbIC JBU-
raTejJbHbIe NPUIATKH — [1apanojuH, B KOTOPBIX PacIoNiaraloTcs NMy4dkd
LICTHHOK. Y MOYBEHHBIX H MPECHOBOAHBIX ()OPM (MasOLLETHHKOBBIC) Ma-
panojuy peAyLMPOBaHbl, a HA HX MECTE COXPAHAITCA TOJIbKO HEMHOTO-
YHCJICHHBIE IETHHKH.

KO0XHO-MYCKY/IBHBIH MELIOK BHYTPH BBICTJIAH OJHOCJIOMHBIM SIHTE-
JIHeM, OH OTTpaHHYMBAeT MOJIOCTh Tejla, KOTopas Ha3bIBaeTCs BTOPHYHOM.
OyHKIMH BTOPHYHOH TOJIOCTH Tesa: OMOpHAsA; paclpeAcaMTeIIbHasd; Bbl-
JEUTENbHAS; TOJIOBas.

IIuimeBapUTEIbHAs CHCTEMAa HA4YHMHAETCSl PTOM, PAacloOOXKEHHBIM Ha
MEpBOM CerMeHTe TyNoBHILA. [lanee HAeT II0TKa, MHIIEBO, KOTOPBIA MO-
HKET pacIlUpPATLCA B 300, JKENYAOK, CPEAHAS KHLIKA, a MOTOM 3afHsAA, OT-
KPBIBAIOILASACA aHAITLHBIM OTBEPCTHEM.

JplIaT yepBH BCEH MOBEPXHOCTBIO TeA.

BoigenurenpHas cucteMa oOpa3oBaHa BOPOHKAMH, BHICTIIAHHBIMH H3-
HYTpH MeEpLAaTeJbHbIM JMHUTeNHEM. BOPOHKH NPOAOIKAIOTCA B IUIHHHBIE
U3BUTHIE KaHAIbLbI, OTKpPBIBAIOLHeECs HapyXKy NOpoH. Takue opraHsl Ha-
3bIBAIOTCS METAaHEQPHAMAMH. B kakIoM cerMeHTe HMeeTcs napa BhLIC/H-
TCJIBHBIX OPI'aHOB.

Y KONbYaThIX YepBei 3aMKHYTas KPOBEHOCHAas CHCTEMa. 3TO O3Haya-
€T, YTO KPOBb B TEJIE€ KMBOTHOTO LIMPKYJIHPYET TONbKO IO COCydaM H HE
CMEIIHBAETCs ¢ NMOJIOCTHOH JKHAKOCThIO. IMEIOTCS nBa TaBHBIX KPOBE-
HOCHBIX COCY/la — CITHHHOM, 0 KOTOPOMY KPOBBb T€YET OT 33AHETr0 KOHLA
Tena K NepeaHeMy, W OpIOLIHOM, M0 KOTOPOMY KpOBb TeYeT B OOpaTHOM
HanpasjieHHH. B kaxaoM cerMeHTe CIHHHOH M OPIOLIHOH COCYIBI COEIH-
HAIOTCSl KOJIBLIEBBIMH cocylaMu. Cepana HeT. Ero GyHKUHH BBINOJHAET
WK OpIOIIHOW COCYH, MM YTOJIIEHHBIE KOJbLEBBIE COCYbl B MepeqHen
yacTH Tesa. CaMbIMH TOHKMMH COCyJaMH B KPOBEHOCHOH cHUCTeMe sBIIA-
10Tcs Kamwuisipel. OHU 00pa3yloT ABa CILIETEHHUA: BOKPYT KHIUKH (BCAachl-
BaHME NUTATEILHBIX BEILECTB) H MO KOXKeH (AbIXaHHE).
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HepBHas cucreMa o0pa3oBaHa napHbIM HAAIJIOTOYHBIM HEPBHBIM Y3JI0M
(TONIOBHBIM MO3TOM), OKOJIOTJIOTOYHBIM HEPBHBIM KOJIBLIOM, KOTOPOE CBS3bi-
BAET HAAITIOTOYHBIA Y3€N C IOAIOTOYHBIM, W GPIONIHON HEpBHOI 1enoy-
koif. bpromHas HepBHas 1enouka oOpa3oBaHa IBYMs IPOAOJILHBIMH HEPB-
HBIMH CTBOJIAMH, Ha KOTOPBHIX B Ka)KIIOM CETMCHTE paclonararorcs ABa
CONMKEHHBIX HEPBHBIX y3/1a. OT HEPBHBIX Y3JIOB OTXOIAT HEPBBI K OpraHaM
M TKaHAM >XMBOTHOro. OpraHbl YyBCTB XOPOLIO Pa3BHTHL. Y MHOTOLIETHH-
KOBBIX 4€pBeii 3TO OpPraHbl 3peHusl, OCA3aHUA, XHMHUYECKOTO JyBCTBA.

MHor#e Konb4YaTsie YEPBH MOTYT Pa3MHOXKATHCA OECTIONBIM ITyTEM.

TonoBoe pa3MHOXeHUE NPOTEKAET MO-pasHOMy. ONHU BUIBI — pa3-
JeNbHOMONBI, Apyrue — repMadponutsl. ONIONOTBOPEHHE HapyKHOE.
Y MHOTOLIETHHKOBBIX uYepBeil pa3BUTHE NpPOTEKaeT ¢ MeTaMopo3oM —
pa3sBHMBAETCA TUIAHKTOHHAS JIMYMHKA. Y MaJIOIIETMHKOBBIX YEPBEH Pa3BH-
THE MIPOUCXOIHUT Oe3 MeTaMopdo3a.

IIpencraBurtenu Tuna Koab4yatbie YepBH:
CTpoeHHe, PaCNpocTPaHeHHe U 3HAYEHHe

K Tuny KonpuaTeix 4epBei OTHOCATCS KjiIacchl MHOrOLIETHHKOBBIE
4yepBU, ManouieTUHKOBbIE YepBH U I1UsABKH.

MHoromeruHKOBbIE YepPBH — 33 PEJKUM HCKIIOYEHHEM MOpCKHE
obutarenu. Kaxnplif cerMeHT Tena uepBsi cHaOXeH Mapoi JIBUraTeabHBIX
NPUAATKOB C MyYKOM LIeTHHOK. Ha mepenHeM KoHILIe Tena pacrosararorcs
Opranbl YyBCTB: OCf3aTe/bHBIE LIyMajblia, Iia3a, OOOHATEIbHbIE SMKH.
CermeHTbl, 06pasyloliye Ten0, MOTyT ObITh OTHHAKOBBIMH MO CTPOEHHIO U
T0 BBINOJNHAEMBIM QYHKUMAM (Hepeuda), a MOTYT OBITh pa3HbIMH (necko-
orcun). MHOTOLIETUHKOBBIE YEPBU — pa3febHOMONbI, B UX XH3HEHHOM
LMKJIE HMEETCS TUIaHKTOHHAS JTMYHHKA.

MHOromeTHHKOBBIE YEPBH CIOY)KaT nuiued mis pulb, pakooOpasHbIx,
MODPCKHX ITHI] ¥ MJIEKOITUTAIOLIHUX.

K knaccy MasiolieTHHKOBbIE Ye€PBH OTHOCHTCS O0XCOe80U 4epab.
JloxneBoH YepBhb JXHUBET B OOraThIX MEPErHOEM IOYBAX, I7IE POET B 3eMile
HOpKH. B nepeaHe#t TpeTu Tena HaAXOMUTCA MOACOK — YTOJIEHHE, 00pa-
30BaHHOE CKOIUIEHHEM CIIM3HCTBIX kened. Kaxaplii cerMeHT Tena mo 6o0-
KaM C OpIOLIHON CTOPOHBI HECET MyYKH KOPOTKUX LIeTHHOK. [lleTuHku 06-
JIETYaroT ABMXeHHE B HOpKax. OMHOCIOWHBIN SMHUTENHH BBIIEIIET TOHKYIO
KYTHKYNy. MeXay KiIeTKaMH 3IMTENHA HaXOASTCs XKeJe3bl, oOpa3yloliye
CJIM3b, TIO3TOMY NOBEPXHOCTH Tejla YepBs BCerna BiaxkHas. KojbleBble U
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TNPOJOIbHBIE MBILIIB! KOXKHO-MYCKYJIBHOro Meuika uepss loGecnieunparot
JBH)KEHHE )KUBOTHOTO H PHITbE HOPOK.

JloXneBoH YepBb MUTAETCS NEPErHUBIIMMHU PACTHTENBHBIMH OCTaTKa-
MH, 3ariaTbiBasg UX BMecTe ¢ 3emiieil. C MOMOILbIO MYyCKYTHCTON TIOTKH
4YepBb 3acachlBacT MHUILY B MHILEBOJ, KOTOPHIH pacumiupselcs U obpasyer
306. B 300y nuiua HaxariMBaeTcs, HabyXaeT W MOJBEPragrcs BO3AEHCT-
BHIO (PEPMEHTOB, KOTOPHIE PACLIEILIAIOT YIJIEBObL. 3aTeM JUIL@ MOCTyTa-
€T B MYCKYJHUCTbIN )XENymoK, rie nepervpaercs. W3 xemyaxa nuiia Bbi-
TaJIKUBAETCS B KUILIEYHHUK.

CTpoeHHe KPOBEHOCHOH CHCTEMbl THITHYHO. PoJIb cepagul y YepBs BbI-
MIOJTHSIOT MATh MEPBBIX Map KOJBIEBBIX COCYAOB BOKDPYT rJiOTKu: OHHU Tie-
peKayMBaOT KPOBb U3 CIIMHHOTO cocyda B OPIOLIHOH. T101 KOXKHBIM 31TH-
TeJMEM Yy JOXAEBOrO HepBsA pa3BUTA rycras cerb KamwuiipoB. Kposb
KPacHOTO 11BETa; OHa MPOCBEYHBAET yepe3 TMOKPOBHI, YTO MPHIAET YEPBIO
TEMHO-PO30BBIi WIH KPACHBIN 1[BET.

I'a3006MeH MPOMCXOOUT B MOAKOKHBIX KalWUIApax: rassl pacTBODS-
I0TCS B BOJIE CJIM3H, a 3aTeM AHQQYHIUPYIOT B KPOBb.

CTtpoeHue BbIAEIUTENBHON H HEPBHOH CHCTEM THUITHYHO.

JoxneBble uepBH 001a1a10T BICOKOIH CIIOCOOHOCTBIO K pgreHepanyu —
OHHM MOTYT BOCCTaHaBJIHBaTh HEJOCTAIOIIUE YAaCTH Teja. PereHepanHoHHas
CIOCOOHOCTb JIKHT B OCHOBE OECrosoro pasMHOXEHHMs, CBOWCTBEHHOIO
MHOTUM MaJIOLICTHHKOBBIM YEpPBSM.

Hoxnesbie uepBd — repMadppoautsl. 1lonoBele kene3bl pacnosara-
IOTCA TOJIBKO B HECKOJIBKHX IIOJIOBBIX CETMEHTAaX B NEPENHEH YacTH Teia.
Omiof0TBOPEHHE TMEPEKPECTHOE, HapykHoe. [lapTHepsl OOMEHHBAIOTCA
CMEPMO, KOTOpasi 3aTeKaeT B ceMATpHeMHUK. Ocobble XKene3bl BHIESIOT
My(TOUYKY CIH3H, KOTOpas CIBUraeTcs K rOJOBHOMY CEIMEATy. B nee mo-
najaeT crepMa napTHEpa W AHUEKJIETKH caMOW oco6H, H IPOMCXOMHUT OI-
nopotBopeHue. Pasputie 6e3 MeTamopdo3a.

3agaHus

BoifGepHTe 0AMH NPABHJIbHDbIA OTBET. !
1. [1nockue yepBU UMEIOT

1) mepBUYHYIO NOJIOCTH TENa

2) BTOPHYHYIO MOJIOCTH TENA

3) KHIIEYHYIO MOJOCTb TeNa

4) He UMEIOT MOJIOCTH Tena
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IlepeBapuBaHye NUIIY y IU1AHAPUU IIPOUCXOIHUT B
1) xenynxe

2) JIBeHaAUATHUIEPCTHOM KHILKE

3) kenynake M TOHKOM KHMIIEYHHKE

4) pa3BeTBICHUAX KHIIIEUHUKA

IpoaykTel 0OMeHa BELIECTB Y ILIAHAPUH BBIAEIIAIOTCS Yepes
1) Bcro MOBEpXHOCTH TeNa

2) TOpOLUHLY

3) poToBoe OTBEpCTHE

4) cucTeMy CrieUHATbHBIX BBIIESTHTEIbHBIX KAHAIOB

HepBHas cucTema miaHapuH npeicTaBisieT coboi

1) KieTkH, pa3dpocaHHbIE [0 BCEMY TENy

2) IBa HEPBHBIX CTBOJA, COEAMHEHHBIE MTEPEMBIYKAMH

3) OpIOUIHYIO HEPBHYHO LIEMOYKY

4) HepBHYIO TPYOKY

VY Ie4YeHOYHOTO COCAJBUIMKA MPOLECC I[OJIOBOTO Pa3MHOXEHHS
MPOUCXOIUT

1) B neYeHu KPYIHOro poraToro CKora

2) B IEYEHH MOJLTIOCKA

3) B KHIIEYHHKE KPYITHOTO POraToro CKoTa

4) NONOBOH MPOLIECC OTCYTCTBYET

B 1uxine pPa3sBUTHA NECYCHOYHOro cCocCajlblIMKa MPOMEKYTOYHBIM
XO35IHHOM ABJIACTCA

1) xpymnHsIH poraTeiii CKOT 3) Manblii NpyIOBUK
2) yenosex 4) mupus

Kuieynuk otcyTcTByeT y

1) MonoyHO-6€emnoii MmIaHapuu
2) Oblybero LenHs

3) moxnmeBoro yepss

4) ne4yeHOYHOH ABYYCTKH

AckapHa NPHKpEIUIAeTcs K CTEHKE KHIIEYHHKA C IOMOILBIO
1) portoBoit mpucocku

2) OpIOIIHOM MPHCOCKH

3) Kpro4beB Ha rOJIOBKe

4) cneunanbHBIE OPraHbl IPUKPEIUIEHHS OTCYTCTBYIOT



10.

11.

12.

13.

14.

15.

[MpuMepHOE  KOAMYECTBO AHL, KOTOpOE car»*xa acKapuabl

OTKJI/IBIBAET B CYTKH, COCTaBISET
1) 200 3) 20000 ¢
2) 2000 4) 200000
DXHUHOKOKK — 3TO

1) neHTOYHBIH YepBb

2) Kpyriblil 4epBb

3) pecHUYHbIHA YepBb

4) NHYMHKa KOPAJUIOBOTO IIOJIMIA

AdpobHOe  fABIXaHHE  MApa3HUTHYECKHX  KPYTJIBIX

OCYIIECTBIIsIETCS

1) dyepe3 BCIO MOBEPXHOCTH TENA

2) uepe3 ObIXaTeNIbHBIE OTBEPCTUS B KOXeE
3) 4epes JeroyHble MENIKH

4) H#bIXaHHE OTCYTCTBYET

yepBeil

HpOIlYKTLI pacnaia BBIBOOATCA M3 OpraHu3sMa NOXKIACBOTO YECpPBA

4epes

1) Bclo MOBEPXHOCTH TeNa

2) [Ba BBIIECTHTENbHBIX KaHANA C TOPAaMH Ha MepeJHEM KOHIE Tena

3) Tpy6oukH C BOPOHKAaMM B KaXKJOM WIEHHKE TeNa
4) nouku

}

Brepsrie 3a4aTodHas ¢opMa MapHBIX KOHEYHOCTEH MOABIAETCS Y

1) KumeyHomnonocTHbIX

2) Kpyrubix uepBeit

3) MHOrOIETHHKOBBIX YepBeii
4) ManomeTHHKOBBIX YepBeit

Cpe,lll/l 06ecro3BOHOYHBIX KHBOTHBIX BBbIACIHTEIbHAA CHCTEMA

MeTaHe(PUAHATIBHOTO TUIA Y

1) KuieyHOnonoCTHBIX

2) mnapasutuueckux [Tnockux yepseit
3) Kpyrusix yepBei

4) KonpuaThIx yepBeit

Tenmo HE CEerMEHTUPOBAHO y

1) Hepeuan 3) OGblubero menHA

2) pHIUTHI 4) 3IXUHOKOKKa

{
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16.

17.

18.

19.

20.

BoiGepuTe TpH NpaBHIBLHLIX OTBETA.
ILtockue 4epBH UMEIOT

1) OunaTepaabHYI0 CHMMETPHIO Tejla

2) KOXHO-MYCKYNIBHBIi MeILOK

3) DOepBHYHYIO MOJOCTH TEJIa

4) 3aMKHYTYIO KDOBEHOCHYIO CHCTEMY

5) cHeHHaibHYIO BBIIENUTENbHYIO CUCTEMY
6) OpIOILHYI0 HEPBHYIO LIETOYKY

K wraccy JleHTO4HBIE YEPBH HE OTHOCHTCH

1) Komiaues AByycCTKa 4) CBUHOMH LENECHb
2) DIXMHOKOKK 5) mNe4eHOYHBIH COCATBLIMK
3) Oenas miaHapus 6) IIHPOKUH JIEHTEIl

B xax10M uieHHKe Tena JOKAEBOTO YEPBs TOBTOPAIOTCA
1) KonblieBble KPOBEHOCHBIE COCY/IBI

2) BbLIEIHTENBHBIE TPYOOUKH

3) AUYHHKH

4) ceMEeHHHKH

5) opraHbl paBHOBECHS

6) HepBHEBIE y3IIBI

K MHoroieTHHKOBBIM YCPBAM OTHOCHTCA

1) nmoxkaeBoit yepBb 4) Hepewuc

2) HeCKOXHI 5) Hepeuna

3) TpybouHHK 6) rnoccudonus
I'epMadponuTom siBnsieTcs

1) MonouHo-6enas nuaHapus 4) Hepeuza

2) CBHHOM LIENIEHb 5) ocrpuia

3) nmoxaeBoi YyepBb 6) TpUXHHeEIa

21. YcraHoBHTe COOTBETCTBHE MeX1Y HA3BaHHEM JKMBOTHOIO H TH-
NOM, K KOTOPOMY OHO OTHOCHTCS.

Ha3sBaHue Tun
1) pumra A) Ilnockue yepBu
2) Hepeusa B) Kpyrnsle uepsu
3) rnoccudoHus B) Konbuatsie uepsu
4) TpUXHHEsLIA
5) KpoBsHas AByyCTKa
6) MonouHo-6enas nuaHapusl
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Kawoun x 3a1aHHAM

Ne Bonpoca 1 2 13|45 6 7 8 | 9 10
OTBET 4 4 | 4|2 1 3 2 4 4 1
Neponpoca | 11 (12 (13 |14 | 15 | 16 | 17 18 19 | 20
oTBeT 4 313 |4 2 [1,2,511,3,511,2,6(2,4,5]1,2,3
3ananue 21
1 2 3 4 5 6
b B B b A A

Tun MoJL1IoCKH

OO6mas xapakTepucTHka THna. Cpea oOuTanus H BHEIIHee
cTpoenre. Oco6eHHOCTH NPOLECCOB KU3HEAEATEIbHOCTH

Mosrocky, WiIH MATKOTENble, — MPEHMYILECTBEHHO BOAHBIE )KHBOT-
Hele. OHAKO CYLIECTBYIOT BH/IBI, KOTOpPBIE BEXyT Ha3eMHEIH 00pa3 ®H3HH.

Temo MONIIOCKOB HE CErMEHTUPOBAHO M MOApa3lenseTcs, KaK MpaBH-
JI0, Ha TOJIOBY, HOTY H TynoBHule. 'os0Ba 06ocofiieHa OT TY/IOBHIIA H He-
CET OpraHbl YyBCTB — LIynanbna H ria3a. C OpiolHOH CTOPOHEI Ha ToJIo-
Be OTKpbIBaeTcsa poT. Hora — MyCKyIHCTHIH BBIPOCT OpIOIIHOH CTEHKH
TeNla — Yy NMpeICTaBUTENIEH pa3HEIX KJIACCOB MMeeT pasHylo GopMy H CITy-
AKHUT AJIA nepeaBibkeHHs. TyloBHIE pa3pacTacTcsd Ha CIIHHHYIO CTOPOHY
Teja, U B HEM pacnonaraerca 0onbiias YacTh BHYTPCHHHUX OPTaHOB.

Mommocki — ABYCTOPOHHECHMMETPHYHBIE )KHBOTHBIE, HO B HEKOTO-
PBIX Ipylnax pa3BHBaeTcs aCHMMeTpHs (K1acc bproxoHorue).

Teno MOJLTIOCKOB OOBIYHO 3aKIFOYEHO B PAaKOBHHY. PakoBHHa MOXET
COCTOATH M3 JABYX CTBOPOK HJIM MMeTh ¢OpMy B BHIE KOJIIAyKa, 3aBHTKa,
CIHMpaJU H T.A. PakoBiHa 0Gpa30BaHa ABYMS CIOSMH — HapyXHbIM (Op-
raHHYeCKUM) U BHYTPEHHHM (H3BECTKOBBIM). M3BeCTKOBEIH crnoil noapas-
JeNiseTcA Ha [Ba: 3a OpraHMYecKUM 3aieraeT ¢apdopoBHAMBIH ciloH, 006-
pa30BaHHbBIH MMPHU3MaTHYECKUMH KpHCTAJUIAMM KapOOHaTa KalblHi, a MOJ
HHM — TIepJaMyTpOBBIA, KPHCTA/UTBI KOTOPOTO MMEIOT (OpPMY TOHKHX
IUIACTHHOK, Ha KOTOPHIX MPOMCXOANT HHTephEPEHIHS CBETA.

PakoBuHa npeacrasisier co00it HapyXHBIH TBEPAbIH CkeneT. Bo3HHK-
HOBEHHE 3TOr0 THUMA CKeJeTa NMPHBOIMT K CYHIECTBEHHBIM NEPECTPOHKAM
BHYTPEHHEH OpraHH3allMM XHBOTHBIX. BO-NepBBIX, pacnafaercsd KOXHO-
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MYCKYJIbHBI MelmoK. MycKynaaTypa MOJUTKOCKOB NpEACTaBlI€Ha OTAENb-
HBIMH MBIILLAMH, KOTOPbIE KpensaTcsa K pakoBHHE. Bo-BTOpPBIX, pacnajaer-
cs BTOpMYHas MOJOCTh TeNa, TaK KaK OHAa YTPauHBaeT CBOK OIOPHYIO
dyskuuo0. OT BTOPHYHOM NOJIOCTH Tejla 0CTaeTCs TOJILKO OKOJIOCEpACUHAast
CyMKa H I0J0CTb ToHaA. [IpoMexyTku MeXAy opraHamMH B TeJl€ MOJUIIO-
CKOB 3aIIOJTHEHB! PHIXJIOH COeJUMHUTENILHON TKAaHBIO.

Y MOJIIOCKOB HMEETCS MAHTHSA — KO)KHAs CKJIaJIKa, OKpYXarouas
OCHOBaHHE TYJOBHUINA. MexXIy MaHTHeH U CTEeHKOH Tena obpasyercs mo-
J0CTh, Ha3blBacMash MaHTHIHOHW. B MaHTHHHOH MOJIOCTH pacronaraercs
MaHTHUHHBII KOMIUIEKC OPraHOB: OpPraHbl AbIXaHHA, OYKH, CEpALE, HEKO-
TOpBIE OpTaHbl YYBCTB U T.Jl. MaHTHA BHLIENAET PAaKOBUHY.

[MumeBapuTensHas CHCTEMa COCTOMT W3 MEpeaHEH, cpeJHel u 3anHeil
KHIIOK. [TepeHsis KUIIKa B 3aBUCHMOCTH OT crioco6a NMUTaHHA )KHBOTHOTO
JuddepeHupyeTcs Ha II0TKY, MHIIEBOA, paCIIUPAIONIMICS B 306. ¥ MHO-
TMX MOJUIIOCKOB B I'JIOTKE PacIojioXkeHa Tepka. Tepka COCTOMT U3 pAIOB
KYTHKYJLIDHBIX 3yOUMKOB, KOTOpBIE CIyXaT IUIA COCKaOIMBaHHUSA M H3-
MEJbYCHHUA MHUIIH. Y MOJUTIOCKOB MMEETCsl ocobas MHULIeBapHTeIpHaA HKe-
Je3a — IeYeHb, POTOKHU KOTOPOH OTKPBIBAIOTCS B kelynoK. IleueHp BbI-
JeldeT TNHIIEBapUTeNbHble (epMEHTHl B KHIIEYHHK, B HeH HIeT
IepeBapMBaHHe IHINHM M 3aIacaloTCs MUTATENbHbIE BelllecTBa. KumeuHuk
OTKPBIBAETCS AHAJIBHBIM OTBEPCTHEM B MAHTHIHYIO N1OJIOCTb.

IlepBHYHOBOIHBIE MOJLTIOCKH ABIIIAT KabpaMH, PacroiOkKEHHBIMH B
MaHTHHHOHA nonoctd. HazeMHble 1 BTOPHYHOBOJAHbIE MOJUTIOCKH (TO €CTh
T€, KOTOpBIE MEPELIN 0T OOUTaHHA Ha Cyllle K OOMTaHHIO B BOJE) AbIIIAT
aerkumH. Jlerkoe — 3T0 KapMaH MaHTHH, CTEHKa KOTOPOTO I'yCTO OILTETe-
Ha KPOBEHOCHBIMH COCYZIaMH.

Oprassl BbIIETICHHS MOJUTIOCKOB: 1-2 KpynHble IIOYKH, IPOTOKH KOTO-
PBIX OTKPBIBAIOTCS B MAHTHHHYIO [TOJIOCTb.

VY MOJUIIOCKOB HE3aMKHyTas KPOBEHOCHas CHcTeMa. JTO 3HAYHT, Y4TO
KPOBb H3 COCY/IOB H3]IMBAETCA B NIOJOCTH MEX/Iy OPraHAMM M CMEIIHBAET-
Csl C TOJIOCTHBIMH XHUAKOCTAMH. Cepane cocTOoMT U3 1-2 mpeacepauit u
MYCKYJIHCTOTO XeTyHA0uKa.

HepBHas cucTeMa MOJUTFOCKOB HOCHT Ha3BaHHE pa3OpOCcaHHO-Y3/IOBOH.
HepBHeIe y31161, 00pa3yionine HEPBHYIO CHCTEMY, PAclOJIaraloTcs B CaMHX
OpraHax WJIH OKOJIO T€X OPTaHOB, KOTOpble OHH HHHEPBHPYIOT. Mex Iy co-
©00i1 HepBHBIE Y3IIbl COSIHHEHBl HEPBHBIMH CTBOJIaMH. OpraHbl 4yBCTB XO-

150



pOILIO Pa3BHTBI: UMEIOTCS JOBOJILHO CJIOXKHO YCTPOCHHBIE I71a3a, OpraHsl
OCSI3aHHS, XHMHYECKOr0 YyBCTBa, PABHOBECHS.

Pa3sMHOXar0TCI MOJUIIOCKM TOJIBKO MONOBBIM myTeM. EcTh kak pas-
JIENBHOMOJIBIE BHABL, TaK H repMadpoauTsl. Pa3BuTie MOXET MPOTEKATh C
MetaMop030M — pa3BUBaeTCs IIAHKTOHHAs JIMYMHKA; WiIH 6e3 MmeTa-
Mop¢03a — U3 siila BEUTYTUIAETCS MAJIEHbKHH MOJLTIOCK.

IIpeacTaBuTeu THIA MOJLUIIOCKH: CTPOeHHeE,
pacmpocTpaHeHHe, 3HaYeHHe

B cocrtaBe Tina Tpu wiacca: bproxoHorue, JIByctBopuatsie H I'onoBo-
HOTHeE.

B xnacce Bproxonorune, Wi YJIHUTKH, TEJIO MOJUTIOCKOB MOJpa3aeis-
eTCAd Ha roloBy, HOTY M TyjoBHile. TyJOBHINE 3aKIIOYEHO B PAKOBHHY,
HMEIOILYIO BHJI KOJMavka WIH cnupanu. B riotke umeercs Tepka. Ilpen-
CTABHTEJIEM 3TOTO KJIacca ABIACTCA 606U NPYOOSUK.

Bonpuioil MpyaoBUK OOHTAaeT B THUXMX CTOAYHMX MPECHBIX BOJOEMAX.
IMurtaetcs BOAHOH pacTHTeNbHOCTBIO. PakOBHMHA MpPydOBHKAa 3aKpy4yeHa
CNHpaIbHO B 45 060pOTOB H HMEET YCThE — OTBEPCTHE, YEPE3 KOTOPOE
U3 pPaKOBMHBI BBIJIBUTAIOTCA HOTa M TOJIOBa NpynoBHka. TysoBuile Haxo-
JUTCA B PaKOBHHE U MOBTOpsAET ee 060poThl. M3HYTpH K pakoBHHE mpH-
KPEILICHBl MYCKYJIbl, KOTOpPbIE BTATHBAIOT H BbIABHIAIOT HOTY H TOJIOBY.

Ha ronose HaxoaaTcs ABa 1lynanbla, CIy)Kalllue OpraHaMM OCs3aHMS.
Y ocHOBaHHA 1LyNalel pacrnoioxens! ria3a. Ha GpromwHoit cropoHe rono-
Bbl OTKPBIBAaETCA POT.

Hora 6osbiuas, MyCKy/IMCTas, HMEET LIHPOKYIO TUIOCKYIO ION3aTeNb-
Hyto nozpowBy. ITuTaercs npyaoBHK BOAHBIMM PACTEHHAMH, TKaHH KOTO-
PHIX COCKaGTMBAET NPH MOMOILLM TEPKH, HaXO/fILeHCA B IIOTKE.

JbixaHue y IpyIOBHKA JIETO4HOe, aTMOChepHBIM kHcsiopoaoM. Okuc-
JICHHAas KPOBb M3 JIETKOTO NMOCTYIIaeT B CEpPALE, a 3aTeM PA3HOCHTCH 10
BCEMY Teny.

Cepaiie cOCTOUT U3 MpeAcepans U MYCKYJIHCTOTO ey 04Ka.

OpraHsl BBIICJICHUA NIPEICTaBIEHbl OJHOH MMOYKOI, KOTOpas pacliolio-
*eHa OKOJIO JIETKOTO.

HepBHas cucTeMa npyaoBUKa COCTOUT M3 CKOIUIEHHMS HEPBHBIX Y3/0B
BOKPYT IIOTKH. OT HUX OTXOJAT HEPBbI K OpraHaM M TKaHAM Tea.

IpynoBHK HMEET TOIBKO OAHY IMOJIOBYIO XeNe3y, KOTOpas Ha3bIBaeTCs
repMappOIUTHOH, B HEHl ONHOBPEMEHHO (HOPMHUPYIOTCH SHLEKIETKH U
cnepmaro3ongbsl. OnnonoTBOpeHHE BHYTpeHHee, nepekpecTHoe. Slifua
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NpPYIOBHK OTKIAAbIBAET B MPO3payHbie CIU3NCTBIE LIHYPHI, KOTOPBIE Kpe-
IIHT K NOABOAHBIM pacTeHHsM. Pa3Butue 6e3 metamopdosa.

Pa3noobpa3ue OpIOXOHOIHX MOJIIOCKOB BEIMKO. X pakoBHHEI MMe-
10T Pa3HYI0 OKpacKy M (popMy, HHOTAa BECbMa NPHYYAIUBYIO. ECTh BHIBI
03 pakOBHHBI — 3TO MOPCKHE ToJIOKaGepHble MOJUIIOCKM M Ha3eMHbIE
causny. CIIN3HU MHUTAIOTCS PACTEHHSAMH M HAHOCSAT yIIEpO CENbCKOMY XO-
3aiicTBy. Ha cyme oOuTaloT MOJUTIOCKH, KOTOPHIE HMEIOT PAKOBHHY: GUHO-
epaowas ynumka, pykmosas yaumka, sumapka. OHH TaKke MHTAIOTCS
pacTEHUSAMH.

bproxoHorHe MOJIIOCKH MMEKT BaXXHOE MEAWLIMHCKOE M BETEpHHAp-
HOE 3HAYEHHE, MMOCKOIbKY CIIYXaT MepBbIMH NPOMEXYTOUYHBIMH X03s€Ba-
MH JIMYMHOK COCAJIBIIMKOR, NaPAa3UTHPYIOIIMX Y YEIOBEKA H )KHBOTHBIX.

B knacce /IBycTBOpUaThie TEI0 MOJUTIOCKOB 3aKJIIOYEHO B paKOBHHY,
00pa3oBaHHYIO AByMs cTBOpKaMH. ['onoBel HeT. Tun mutanus — QUILT-
pauus. IlpencraBuTeneM 3Toro Kjacca sBiseTcs 6e3zyoxa.

be33yOka obuTaeT Ha JHe MPECHBIX CTOAYUX BOJLOEMOB, 3apbIBasACh 10
CEpPEHHBI TENIA B TPYHT. PakoBHHA COCTOMT M3 ABYX CTBOPOK, KOTOphIE Ha
CIIMHHOH CTOPOHE COEAMHAIOTCA C TMOMOIUBI0 3JACTHYHOIO TSKa.
C OproniHOH CTOPOHBI CTBOPKH PaKOBHHBI 6e33yOKH MOTYT PpaCKpBIBATHCA.

3axJIONBIBAaHHE W PAaCKPhIBAHME CTBOPOK MPOUCXOOUT C MOMOIIBIO
MYCKYJIOB-3aMBbIKaTeJIel, KOTOpbIE MPOXOIAT uepe3 TelaO0 KUBOTHOTO H
NPUKPEIIAIOTCSA K CTBOPKaM paKOBHHBI.

Teno 6e33y0ku cOCTOUT U3 HOTH U Tyn0BHILA. [0N0Ba pexyuupoBana.
BMecTe ¢ ronoBoil Mcue3aloT opraHsl 4yBCTB, TJIOTKa, Tepka. Hora umeer
KJIHHOBHIHYIO GOPMY U CIIYXKHT IJi PHIThA TPYHTA.

TynoBuie HaxoAUTCA Ha CHHHHOH CTOpPOHE Tena ®UBOTHOro. OT Ty-
J0BHILA N0 00EHM CTOPOHAM TeJa JKHBOTHOIO CBEILUBAIOTCS MAaHTUHHbIE
CKJIQIKH, Y 33JHEr0 KOHIA Tejia MaHTHHHBIE CKJIQJKH 00pa3yioT IBa CH-
¢oHa: BepXHHH — BBIBOOHOM M HIKHHI — BBOAHOH. Uepe3 cuoHbI
OCYHIECTB/SETCA CMEHA BOJbl B MAaHTUHHOH nonocTH. CKIagKd MaHTUH
NPHUKPBIBAIOT IBE KPYTHbIE penieTdaThble xabpbl.

Hapn Horoit HaxoouTcst poT, OKPY>KEHHBIH ABYMS NMapaMH pOTOBBIX JIO-
nacTed. JNHTeNui xabp, MAHTUH M POTOBBIX JIONACTEH CHAOXeH PecHH-
KaMH, KOTOpPbIE TOHAT BOJY B MAHTHI{HYIO MOJIOCTb.

Yepes BBoAHOH CH(OH BOAA MONANAECT B MAHTHITHYIO MOJIOCTh U IPO-
XOAUT 4Yepe3 kalOpbl, rae NMpOUCXOAUT ra3ooOMeH. IluieBbie HacTHLibL,
NONaBILKE C BOAOH (MenKHe OeCO3BOHOYHbIE, OJHOKIETOUHBIE BOJOPOC-
JH U Ip.), OCENAIOT Ha CJIH3H, KOTOPYIO BBIAETAET >KaOepHblid dIUTENH.
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B pe3ynbraTe OMEHHS peCHHYEK CIIH3b C MHHICH ABHXKETCS BIEPEA H MOMa-
naet B poT. [lono6HbIH crtoco6 MUTaHKs Ha3bIBaeTCs QPUIbTPAIHEH.

Ha cnuMHHOH CTOpOHE Tena HaXOOUTCA CEPALE, KOTOPOE COCTOUT H3
JBYX Mpeacepaui M kenynouka. OKHCIEHHAas KpPOBb NOCTYNAeT B Mpen-
cepaus, a U3 HUX — B JKETYAOYEK.

BrigenuTenbHas cucreMa o6pa3oBaHa AByMs KPYNHBIMH II04YKaMH.

HepBHas cHcTeMa COCTOMT M3 TpeX map HepBHbIX y3i0B. FIMeroTcs op-
IaHBl OCS3aHHSA H PABHOBECHS.

bea3yOkn — pasaenbHomnonbie xuBOTHBIE. [1010BbIE Keme3bl HaX0dAT-
cs B Hore. ['aMeThl BHIMETHIBAIOTCS B MaHTHIHYIO nonocTs. Yepes BIBOA-
HOH cH(OH CIepMaTO30H/Ibl BLIXOAAT B BOAY U MPOHUKAIOT B MAHTHHHYIO
MOJIOCTh CaMKH. SIHIEKIEeTKH ocenaroT B jkabpax, rae mocne omjiofoTBO-
pPEHHS pa3BHBAIOTCA JNHYHHKM — MIOXHAUM. Koria NHYMHKM NMOJIHOCTBIO
chOpPMHpOBAIHUCh, OHH BHIBOAATCA Yepe3 BHIBOAHOH cHboH B Boay. [l
JATbHEHIIETO Pa3BUTHA JIMYHHKA JO/DKHA NPHKPEHNUTbCA K KOXKE PHIOBL
C noMOHIBI0 IIMIOB JHYHHKA BHEAPAETCA I0J KOXKY PbIObI H HauHHaeT
IIUTAaTbCA COKaMH XO31HHA, TO €CTh BEIET NapasuTHYeCKHH o0pa3 XH3HH.
Yepes HEKOTOPOE BPEMs JIMYHHKA NPEBpaILacTCs B MaleHbKy0 0e33y0Kky,
BBIXOJMT H3 OMyXOJH Ha Tejle PBHIObI H IPHCTYNaeT K CaMOCTOATENILHOH
*H3HHU. Pb16a CITY»XHT HE TOJIbLKO XO35MHOM JJI IHYHHOK MOJUTIOCKA, HO H
TIOMOTAET €MY PacCeNIATHCSA 10 BOJOEMY.

Bce nBycTBOpyarbie MOJLUTIOCKH — 6uodunsrpatopsl. Ha 3ToM u oc-
HOBaHO HX OCHOBHOE 3Ha4yeHHe Ul BOAHBIX 3KOCHCTEM — 3TO €CTECTBEH-
Hble OHOMHIBTPHI, OYHILAIOMIHE BOAY OT IOCTOPOHHHX YaCTHII M B3Becei.

Muouu, yempuynl, epebewku — 0OBbeKTHI MPOMBICIA, Pa3BOAATCS HC-
KYCCTBEHHO.

JIBycTBOpYaThie MOJLUIIOCKH — 0043aTE/NbHbIH KOMIIOHEHT B ITHLICBOM
panHoOHE MHOTHX PBIO, MOPCKHX IITHI{ M MJIEKOITHTaIOLIHX.

IlogBoaHBIM JEPEBAHHBIM COOPYXEHHUAM (CBasiM, THHLIAM Kopabied H
T.A.) HAHOCHT BpEA MOJUTIOCK KopabenbHbulil Yepeb, KOTOPbIi NPOIE/IbIBAET
XOZIbl B IPEBECHHE, NIEIas €€ TPYXIIABOMH.

3anaHus

BniGepure oauH NpaBHAbLHbIH OTBET.
1. Tun Monocky HaCUHTHIBAET

1) menee 100 BunoB
2) npumepHo 1000 BunoB
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3) npubnusutensHo 10 000 BuaOB
4) 6onee 100 000 BumoB

Y MOJLTIOCKOB (PYHKUHIO BBIACJIEHHS BHIMIOIHSIOT

1) MansnurueBsl COCYIbI
2) 3elleHBIE KeNe3bl

3) nouku

4) >xupoBOE TENO

OpraHbl ABIXaHHA Y MOJITIOCKOB NPEICTABIIEHBI
1) TpaxesMu U JIETKUMH

2) xabpamu U KOXKei

3) Tpaxesmu H xabpaMu

4) >xabpaMH U IETKMMHU

PakoBHHa npynoBUKa 00NBIIOrO H3HYTPH MOKPHITA CII0EM

1) wu3sBectu

2) poronogoOHOro BelleCTBA

3) xurHHa

4) KkpeMHus

IlpynoBHMKH, )KUBYILIHE B IIPECHBIX BOAOEMAX

1) GuUIBTPYIOT BOAY U OYMILAKOT €€ OT OJHOKIIETOYHBIX BOLOPOCIIEH

2) O4YHIIAIOT BOJOEMBI OT 3apacTaHus BOXHBIMH PaCTEHUAMH

3) ABAAOTCA XHIIHHKAMH, MOeAas MEJKHX OeClO3BOHOYHBIX JKH-
BOTHBIX

4) mnapa3UTHPYIOT Ha phibax

OoforameHde KpoOBH KHCIOPOAOM Yy MpYyAOBHKAa GOJIbLIOrO
MpPOMCXOIMT 33 cueT AU dy3uH KHCIOpOaa Yepe3 CTEHKU

1) xabepHBIX KaIHISAPOB

2) IerovHbIX KanuwuIsaApoB

3) MaHTHIfHOH moNocTH

4) KHCIOpOA MOCTYMaeT yepes BCIO MOBEPXHOCTh Tena

B kpoBeHOCHO# cHcTeMe NpyAOBHKA HMEIOTCS

1) AByXkaMepHOE cep/le H OMH Kpyr KpOBOOGpaleHUs

2) HByXKaMepHOE CepAlE H He3aMKHYTasi KpOBEHOCHas CHCTEMa

3) He3aMKHyTas KpOBEHOCHAas CHCTeMa, a (YHKLHMIO CepAlia Bbi-
NOJHAIOT ABa COCYaa B MepeaHeil YacTH Tena

4) KpOBEHOCHas CUCTEMA OTCYTCTBYET



10.

11.

12.

13.

14.

15.

ITpu pasMHOXXEHHH NpPyJOBHKA OOJNBILIOrO MPOUCXOJAT CIEAYHOILUE

MPOLIECCHI

1) caMer BeIOpaceBaeT rameTsl B BOAY, H 4e€pe3 BBOLHOH CHPOH
OHH NONaJaloT B MAHTHHHYIO ITOJIOCTh CAMKH

2) caMmka M caMell BBIBOJAT I'aMeThl B BOJLY, i€ H IPOHCXOAHUT OIi-
JIOIOTBOPEHUE

3) y NpyAOBHUKOB IIPOHCXOAMT NPOLIECC CAMOOILIOAOTBOPEHHUSA

4) raMetsl repMagpoIUTHEIX 0cobeit MpyAOBHKA NONAJAIOT B MaH-
TUHHYHO TOJIOCTh, TA€ MPOUCXOAMUT IEPEKPECTHOE OILUIOLOTBO-
peEHHE

Mausiii npyAOBHUK ABJISETCS MPOMEXYTOYHBIM XO3SHHOM
1) 3XHMHOKOKKa : 3) ocrpHub
2) NEe4EeHOYHOro COCATbIIHKa 4) Bnacorjasa

K 6proxoHoruM oTHOCATCA

1) Muauu 3) ycTpHuusl

2) chau3HH 4) wMopckue rpeGelku
JbixaHne 0e33yOku oOecriedydBaeTcs 3a CYET IOCTYIUICHHA
KHCIIOpOa uepe3

1) xabpbl 3) BCIO HOBEPXHOCTH T€Ja

2) Tpaxeu 4) nerkue

K ABYCTBOPYATBIM MOJUIIOCKAaM HE OTHOCHUTCA

1) nepnosuua 3) KopabeJbHbI YEPBb
2) KEeMUYKHHUIA 4) KapaxkaTHua

K cyXxonyTHbIM paKOBHUHHBIM MOJLTIOCKaM OTHOCHTCS

1) sHTapka 3) 6Ge33ybka

2) cau3eHb 4) rpebemok

T'onoBoHOrHE MOJUTIOCKH, OOHTAIOLIME B CONEHBIX BONOEMAX
1) cayxar IpoMeXXYTOYHBLIMH X035€BaMH IJIs JIECHTOUHBIX YepBe
2) ABAFIOTCA OOBEKTOM MIPOMBICHA [UIS HOMYUYEHHUS [IepiIaMyTpa
3) saBaATCA 0OBEKTaMH HPOMBICIIA JUIA TOTYYEHHS MACa
4) 3aHuMaloTCA OHOGHIbTpaeH
JluuvHKa MONJIIOCKOB, Ppa3BHBAIOLIMXCA C  MeTaMop(o3oM,
Ha3bIBaeTCs
1) tpoxogopa 3) rmoxuaMii
2) mnnaHynIa 4) oHkocdepa
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16.

17.

18.

19.

20.

BoiGepuTe Tpu NpaBH/IBHBIX OTBETA.
MoTIOCKH UMEIOT

1) pagHaibHYI0 CHMMETPHIO Tela

2) mnepBHYHYIO NONOCTH TENa

3) KOXHO-MYCKYJIBHBIA MEIIOK

4) He3aMKHYTYIO0 KpOBEHOCHYIO CHCTEMY

5) B KayecTBE OPTraHOB BHIICTICHUS — MOYKH
6) pa3bpocaHHO-Y3JI0BYIO HEPBHYIO CHCTEMY

C noMouIb10 TETKHX ABIIIHT

1) OonbuIoif MPYAOBHK 4) ycrpuua
2) 6e33yOka 5) KeMuyXHHIA
3) BHHOrpaaHas yIHTKa 6) sHTapka

K wraccy JIBycTBOPYaThIX MOJUIFOCKOB OTHOCHTCS

1) xapakaruua 4) nepioBHLA
2) BUHOIpajgHas YJIHTKa 5) wMuaus
3) ocbMHHOT 6) yctpHua

Henpsamoe passutue nMeert:

1) ©onboi NPYyIOBHK 4) ™uaus
2) 0Ge33yOka 5) ycrpuua
3) BHHOrpajHas yITHTKa 6) OCBMHHOT

PasButue 6e3 Meramop¢o3a NPOUCXOAUT y

1) xaneMapa 4) ocpMHHOTa
2) MaJoro nmpynoBHKa 5) Mopckoro rpebenika
3) xopabenbHOro 4epBs 6) TpHIaKHbI

21. YcTaHOBHTE COOTBETCTBHE MeXIY Ha3BaHHEM MOJLIIOCKA M KJjac-
COM, K KOTOPOMY OH OTHOCHTCH.

Ha3sanue Kanace
1) xanbpMapsi A) BproxoHorue
2) Mopckue rpebeliku B) TonoBoHorue
3) cuu3Hu B) JlByxcTBOpuYaTthie
4) T1pybaun
5) xarywku
6) OoChbMHHOTH
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Kiaoun k 3a1aHUSM

Ne Bonpoca 112|345 6 7 8 9 10
OTBeET 4|13 1| 4 | 2 2 2 4 2 2
Negompoca |11 |12 |13 |14 | 15 | 16 | 17 18 19 | 20
oTBeT 114173 3 [4,56/1,3,6/4,5,6(24,5{1,24
3ananune 21
1 2 3 4 5 6
b B A A A b

Trun YJ1eHHCTOHOTHE

OO01an xapakTepHCTHKA THIIA

Teno yneHNCTOHOTHX MoApa3zensieTcsa Ha ronbsﬂyro JIONacTh, CETMEH-
THI TYJIOBHIL@A H aHAJbHYIO JonacTb. CXOIHbIE CETMEHTHI 00pa3yloT oTae-
7Bl Tena: TOJIOBY, IPYyAb, Opromko. CerMeHThl BHYTPH OTAEN0B MOTYT CIIH-
BaTbCA MEXAY CO00ii.

CerMeHTHI Tena CHaOXeHb! MapHBIMH KOHEYHOCTAMH. KoHeuHocTH co-
CTOAT M3 WICHHKOB ¥ MPEICTABNIAIOT MHOTOKOIEHHBIH phIyar. 3To Mo3BO-
JIAET YJICHHCTOHOTHM COBEpIIATh CIOXKHBIE ABIMEHHA. KOHEYHOCTH BBI-
MONHAIOT pa3HooOpa3Hble (YHKUHH: JBUTATENbHYIO, NMHINEN00BIBATEND-
HYIO, IbIXaTeNbHYI0, YyBCTBHTENBHYIO, ONOBYIO.

Teno 4IEHHCTOHOTMX OJETO XUTHHOBBIM MaHIMPEM — HapY>KHBIM
CKEIIETOM.

Hannune HapyXHOTO ckenlera y 4ICHHCTOHOIMX IPHUBENO K pacnagy
KOXXHO-MYCKYJIBHOTO MeIlIka ¥ BTOPUYHOH MoNocTH Tena. CkeneTHas Myc-
KynaTypa o0pa3oBaHa Iy4KaMH HONEPEYHOIOIOCATHIX MBIIIL, KPEHsIIHX-
cf K yacTAM ckenera. OT BTOPHYHOH NMOJOCTH Tela COXPaHAETCA TONBKO
OKOJIOCEPACYHAs CyMKa.

IonocTe Tena YIEHNCTOHOTMX CMELIaHHas, OHa 00pa3yercs B Pe3ylnb-
TaTe pa3pylIeHHs BTOPMYHON MOJOCTH, KOTOpas CIMBAETCA C OCTaTKaMH
nepBHYHOM nmosoctH. IlonocTs Tena 3amonHeHa reMonuMooi. ['eMonMpa
BBINOJIHAET GYHKIMH KPOBH U MOJIOCTHOH XHIKOCTH, a TAKKe LHUPKYIHPY-
€T B KpOBEHOCHOH CHCTEME.
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Hanuure TBepABIX MOKPOBOB NPEIATCTBYET HENPEPHIBHOMY pOCTY
KHMBOTHBIX. [T03TOMY poCT M pa3BUTHE WIEHHCTOHOTHX COIPOBOXIACTCA
NEPHOAMYECKUMH JHHbKaMu. Crapasi KyTHKyJa cOpachiBacTcs, W, IOKa
HOBasl €II¢ HE 3aTBEpIAEBAET, XHUBOTHOE pacTeT. KyTHKyIH3allksa NOKPOBOB
NPENSTCTBYET Pa3BUTHIO PECHUYHOTO JIUTEIHS.

ITuineBapuTenbHas CHCTEMa HAUHHAETCS PTOM, KOTOPbIM OKPYXX€EH BH-
JIOM3MEHEHHBIMU KOHEYHOCTAMH, 00pa3ylolMMy POTOBOM anmapar. Ume-
IOTCS TJIOTKA, MUIIEBOJ, MHOTAA PacIIMpAOUIHica B 300, )KEIyHoK, KH-
IICYHUK, 3aKaHYMBAIOWIMICA aHAJIBHBIM OTBEPCTHEM. B  mioTky
OTKPBIBAIOTCS] NIPOTOKU CIIIOHHBIX )Kele3, a MPOTOKH MEYEHH BHAJAIOT B
cpeHo KUIIKY. DYHKIMM NEYEHH: CEKPEeTOpHas, BHYTPHUKJIETOYHOIO
MHIIEBapEeHHs, BCachlBalolias u 3amnacaronias. OpraHsl BHIICICHUS Ha3eM-
HBIX YJICHHCTOHOTHX — MAJIBIUTHEBBl COCYAbl — CIENO3aMKHYTbIE Ha
OJTHOM KOHIle TpyOOYKH, OTKPBHIBAIOLIMECS B KHMIEYHHK. B Manbnuruensl
COCYZBI MMOCTYTAIOT MPOAYKTHl 0OOMEHa W3 TOJIOCTHOM JKHAKOCTH H BBIBO-
JUITCA 4epe3 KHLIEYHHK. Y HAaCeKOMBIX (YHKIMIO BBLIETICHHS TakXke BbI-
TIONHSAET XKUpoBoe Tesno. OpraHel BBIIEICHHS PaKooOpa3HBIX NPEACTaBIIE-
HHI MTAapOi KPYTIHBIX 3€JIEHBIX JKeNe3, PaCHON0KEHHBIX B TOJIOBE.

JbixaHue pakooOpa3HbIX OCYIIECTBIAETCS ¢ MOMOILBIO kabp — BHIO-
U3MeHEHHBIX KoHeyHocTei. [laykooOpa3Hble AbIIIAaT JETKHMH — BHIOH3-
MEHEHHBIMH KOHEYHOCTAMH, MOTPY)>XeHHBIMH BHYyTph Opromxa. Kpome
JIETKHX y HEKOTOPBIX MayKoOOpa3HBIX HMEIOTCA Tpaxed — TpybOodKH,
CTEHKH KOTOpBIX BBICTJIAHBI TOHKOH KYTHKYJIOH. Y HACEKOMBIX JbIXaHHE
TONBKO TpaxeiHoe.

HepBHas cucteMa 00pa3oBaHa IOJIOBHBIM MO3IOM, OKOJIOIJIOTOUHBIM
HEPBHBIM KOJIbLOM M OPIOMIHOM HEPBHOM 1IeMOYKO}H.

OpraHsl 4yBCTB y YIEHHCTOHOTHX Pa3BHTHI XOpOLIO, OCOOEHHO y Ha-
3€MHBIX MpejcTaBuTeNei THna. OpraHsl 3peHHs — T71a3a, OHH MOTYT OBITh
MIPOCTHIMH U CJIOXHBIMH. CIIOKHBIH IJ1a3 COCTOUT M3 MHOXECTBA OTAE/b-
HBIX IOPOCTHIX INIa3KOB, WIH (aceTok. FIMeIoTCa opraHbl ocs3aHHUs, XUMH-
YeCKOT'0 YyBCTBa U PaBHOBECHsI. Y HACEKOMBIX MOSBIAIOTCSA OPTraHbl CIyXa.

KpoBeHocHas cucrema HezaMkHyTas. Ceple pacnoaaractTcs Ha CIHH-
HOJ CTOpOHE Tella B OKOJNOCEPIEeYHOH CyMKe H HMEeT IapHble OTBEPCTHS,
YHCII0O U PACHOJIOKEHHE KOTOPHIX Pa3IM4HO y Pa3sHBIX NpEACTaBHUTEICH
tuna. Yepes oTBepcTHA B cepalle Mmomagaer okuciaeHHas remonaumba. Ot
cepAlia OTXOIAT KPOBEHOCHBIE COCYABI, TI0O KOTOPHIM IeMojHMda BbITal-
KHBaeTCA B NOJIOCTh TeNa.
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YneHHcToHOTHE paszaenbhononsl. Cnyyan repMadpoauTH3Ma KpaHHe
penku. Y GONBUIMHCTBA BUIOB BeIpaXKeH MoJoBOH numopdusM. Ilomossie
xKeJe3sl MapHele, 00pa3yloT coOCTBEHHBIE MPOTOKH. Pa3zBuTHE mporekaer
Kak ¢ Mmetamopdo3oM, Tak U 6e3 MmeTamopdo3a.

K THIy 4JIEHHCTOHOTHX OTHOCATCA TPH Kiacca: kiacc PakooOpasHbie,
knacc IlaykooOpa3sHrie u xiacc HacekoMeie.

Knacc Pakoo6pa3nbie. PeuHol pak: cpena o0HTaHHA,
BHelllHee H BHYTPeHHee CTpoeHHe, 0COOEHHOCTH NPOLECcCcoB
AKH3HENEATENbHOCTH

Peunoit pax sBnsercs npeacrasuteneM Kiaacca PakooGpasubie, oTps-
na [ecatunorne. OGUTaeT B NPeCHBIX YHCTHIX BOJOeMax. BeneT CKphIThIH
o0pa3 XH3HH, BCESIIEH.

Teno paka BKIIOYAET rOJOBHYIO JIONACTh, 18 CErMEHTOB Ty/NOBHILA H
aHaJbHYIO JonacTb. TyNOBHUILIHbIE CerMeHThl 00bEeAMHEHB! B TPU OTAENA:
TONOBY, rpyas U Opiomko. ['ooBa u rpyab CIMBaIOTCS U 06pa3yloT rono-
Borpyas. Co coMHBI U GOKOB TOJIOBOTPYIb HNPUKPBITA ILIOTHBIM TOJIOBO-
rpyaseiM mytoM. Cnepenr WUT oOpa3yeT BLICTYM, O O0KkaM KOTOPOro
HaxXOJATCA [1Ba CJIOXKHBIX cTebenpuaThix rinaza. CerMeHThl Oprouka coeau-
HEHBI NMOIBHXKHO.

Ha ronoBHoii nonacTu pacnosioxeHa neppas napa KOpOTKHX YCHKOB, a
Ha [IepBOM CErMEHTE T'OJIOBBI — BTOpas Mapa JUIMHHBIX YCHKOB. YCHKH
MOJBWXKHBI, Ha HHX pacHOJIaTalOTCA PEHENTOpbl OCA3aHUA U OOOHAHHA.
Oxkouso pTa y paka pacroioXeHbsl TPH Mapbl BHIOU3MEHEHHBIX KOHEYHO-
cTeit, koTopsle 00pa3yloT poTOBOI ammapar. BTopoil cerMeHT royoBsl He-
CET Napy BEPXHHX YEJIOCTEH, TPEeTHH M YETBEPTHIH — IO Mape HMXHHX
YeII0CTeH.

IlepBeie TpH cerMeHTa rpyau cHaOxeHbl HorodemocTamu. Cnenyro-
IMe IATh CETMEHTOB IPYAH HECYT 10 Mape XOJHIbHHIX Hor. IlepBas mapa
XOIMJIBHBIX HOT MMEET MOILHBIE KJEIIHH, KOTOphle CIyXKaT Ul 3axBaTa
MUK, HAITIAACHHUA MU 3allHUTHhI.

IlepBbie aBa cerMeHTa OpioLIKa UMEIOT BHIOH3MEHEHHBIE IIOJIOBBIE
HOXKH. Ha crneayromnux 4eTsipex cerMeHTax paclojloXKeHbI ABYBETBHCThIE
nIaBaTeNbHEIE HOXKKH. [locnennunit cerMeHT Tesla HECET aHAJIbHBIE HOMKKH,
KOTOpBIE BMECTE C aHAJIbHOH JIONACThIO0 GOPMHPYIOT XBOCTOBOH MIIABHHK.

IInminesapuTenbHas CHCTEMa HAYHMHAETCS PTOM, OH NEPEXOIUT B THILIE-
BOJI, KOTOpBIH BNAJAaeT B KeNyNOK. JKenyla0K COCTOHT U3 ABYX OTAEIOB —
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AEBATEJIBHOrO M LEMHJIbHOTO. M3 Xkemyaka MHLIa MONajaeT B KOPOTKYIO
CPEIHIOI0 KHIIKY, @ OTTyAa — B M€YeHb. B MeueHU NMPOMCXOAUT mepeBa-
pHBaHHE U BCaChIBAHWE NTUTATEIbHBIX BellecTB. HenepeBapeHHbIE OCTATKH
IIMIIHY BHIBOAATCA B 3aJHIOK KHIIKY, a 3aTeM 4epe3 aHallbHOEe OTBEPCTHE
Hapyxy.

OpraHbl BBLIENCHHS — 3€JICHBIE XKENE3bl, OHH PaclolIOKEHbI Y OCHO-
BaHHA BTOPOH Mapbl YCHKOB.

JbixaHue rxabepHoe. JKaOps! ABIAIOTCS BHIPOCTaMH BOCBMH Nap rpya-
HBIX KOHe4yHocTeil. ['eMomuMmda uupkymupyer B xkabpax, depe3 TOHKHE
MOKPOBBI KOTOPBIX TMPOHCXOAUT razoobmeH. OKUCIeHHas reMonuMda ge-
pe3 oTBepcTHs 3aTekaer B cepaie. OHO PacnoIokKEHO HA CIHHHOH CTOpO-
HE TOJIOBOIPYAH, Hax #abpamu.

HepBHas cucreMa paka oOpa3oBaHa XOpOLIO Pa3BHUTHIM T'OJOBHBIM
MO3rOM (HAAIJIOTOYHBIH Y3el), OKOJIOITIOTOYHBIM HEPBHBIM KOJBIOM H
OpIOIIHO HEpBHO# 1enoYykoi. OT roJIOBHOTO MO3Ta HEPBBI OTXOAT K IJa-
3aM H YCHKaM, OT [OATJIOTOYHOTO y3J1a — K POTOBBIM OpraHaM, a OT y310B
OproIIHO# HEPBHOI LIEMOYKH — K KOHEYHOCTSM H BHYTPEHHHM OpraHaMm.

OpraHbl 4yBCTB Pa3BHTHI XOPOILIO: YCHKH — 3TO OPraHbl OCS3aHHA U
XMMHYECKOTO JYBCTBa, Ha TOJIOBE HAXOAATCA OpraHel paBHoBecus. ['1asa
CIIOXHbIE, HAXORATCA Ha CTe0eNbKax.

Paku pasnensHOMoONbl, BeipaxkeH nonoBoi aumopdusM. Ilonosele xe-
7ie3bl MapHBIE, PacloIaralTCA B TOJOBOIPYAH H OTKPBIBAIOTCH MOJIOBBIMU
OTBEPCTUSAMHU Ha OPIOLIHON CTOPOHE MOCIEIHHX I'OJOBOIPYAHBIX CETMEH-
TOB. PaHHel BeCHOI CaMKH BBIMETBHIBAIOT UKPY, KOTOPYIO MPHAEPXKUBAIOT
OpIOIIHBIMH HOXKKaMH, TIPH 3TOM OPIOIIKO CHIBHO 3arHbaeTcs NOA IroJo-
Borpyab. PasButie 6e3 metamopdo3a — M3 HKPUHOK BBUTYIUIAIOTCS Ma-
JICHBKHE payaTa, KOTOpble HEKOTOpOe BpeMs OCTAIOTCA Ha OpIOILKE y Ma-
TEpH.

PocT 1 pa3BuTHE pakoOB COMPOBOXKIAETCH MEPHOAUIECKIMH JIHHBKaMH.
Mornoasle pakd JTMHAOT HECKOJIBKO pa3 B rod. Bapocible paku — oauH
pa3 B rof.

B r1aHKTOHE NPECHBIX M CONEHBIX BOJOEMOB OOHMTAIOT METKHE PAyKH,
KOTOpHIE NMPHHAIEKAT K BECJOHOIMM H BETBHCTOYCHIM pakaM. OHH IH-
TAIOTCH OJHOK/IETOYHBIMH BOJOPOCIISIMH, a caMM CITy)KaT MHUILEH ManbKaM
pbi6 U pribam-mankroHodaram (cenbib, MoHBa, KHJbKka M Ap.). KpaOsl,
KPCBETKH, MOPCKHE TapaKaHbl BXOIAT B PallMHOH NMHTaHHA PO GeHTOda-
OB, MOPCKHX ITHIL H MJIEKONHTAIOWHKX. [IpOMBICIOBOE 3HaUYEHHE HMEIOT
pEYHBIE paKH, KPEeBETKH, KpaObl, TaHTyCThI, OMaphl.

160



Knacc [Iaykoo0pa3Hbie. [Iayk-KpecToOBHK: cpeaa o0MTaHus,
BHellIHee ¥ BHyTpeHHee cTpoeHHe. JIoBuas ceTh,
ee YCTpoHcTBO ¥ 3HaueHUe. Poab Kiemieil B npupoae
M HX NPaKTH4YecKoe 3HA4YeHHe.
Mephbl 3aHIMTHI YeJI0BEKA OT KJleHleH

[MpencraButeny kiacca Maykoo0pa3Hble — NpeuMyILECTBEHHO 00H-
TaTeJH CyluH, HanOonpllee pa3Hoobpa3ye UX HabJII0JaeTCs B 3aCyITHBBIX
peruoHax. Teno naykooOpa3sHbIX COCTOMT M3 roJIOBOrpyau ¥ Oprouika. I'o-
JIOBOTPYZAb HECET ILECTh Map OJHOBETBHUCTHIX KOHEYHOCTEH, YCHKH OTCYT-
cTBy10T. Ha Gproliike KOHEUHOCTEH HeT.

IpencTaBUTENEM 3TOTO KIacca SABIAETCS NAYK-KPECmMOBUK.

Ha roI0BOrpY/M y HETO PAacroNoKeHbI YeThIpe Napbl [IPOCTHIX [1a3KOB,
pOTOBBIE OpraHbl M X04WIbHbIE HOrU. [lepBas napa poToOBbIX OPraHOB — HO-
royenocTH. HorouemocTH 3akaHYMBAlOTCS OCTPHIMH KOTTEBHIHBIMH iie-
HHKaMH, Ha BEpILUHHE KOTOPHIX OTKPHIBAIOTCA MPOTOKH SAOBHUTBHIX JKEJe3,
PacIIosIOXKEHHBIX B TONOBE. JTH KOHEYHOCTH CIyXaT MayKy MUl HalajeHHs,
YMEpLUBJCHHS IOOBIYH W 3allUThl. BTopas mapa pOTOBBIX OPraHoB —
HOTOLIYTIAJIbLIA, OHH HEMHOT'O KOpPOY€ XOAMWIBHBIX HOT U BBHINOJIHAIOT OCs3a-
TeJbHYI0 (PyHKIMIO. XOAWIBHBIX HOr 4YeThlpe mapsl. Kaxjas Hora uMeer
TpH xorotka. OcoOble rpeGeHYaThle KOTOTKH CIyKaT &I [UICTCHHs
NayTHHHBIX HUTeH. C MOMOLIBIO JPYrMX KOrOTKOB MayK MEpEeIBHIacTcs 1Mo
JIOBYEH CETH.

Bproliko KpymHoe, Bce WieHHKH Oproiika cnuthl BMecTe. Ha Gpiomike
pacmonaraeTcs mapa JerovHbIX MEHIKOB, KOTOpPBIE SBJIAIOTCA BHIOWU3MeE-
HEHHBIMH KOHeYHOCTAMH. Ha xoHIe Opronika MMeroTcs TpM Mapsl MayTHH-
HbIX OOpPOAABOK, KOTOPBIE BHICNAIOT NAYTHHY.

[MTayTtrHa MOXKeT OBITh HECKONBKUX THIIOB: CyXad, Blla)kHas, rodhpupo-
BaHHas. M3 mayTHHHBIX HUTEH caMka mayka CTPOMT JIOBUYIO CEThb, PacTs-
TUBas €€ MEXIY Pa3IMUHBIMH NpeameTaMH. M3 ToCTrIX cyxux HUTEH 006-
pa3yeTcss MHOTOYTOJIbHasi pama H JIy4H, KOTOpbIE€ pacXoIATcs U3 LEHTpa.
Ha 3Ty ocHOBY mayk 3akpeniseT TOHKYIO KJIEHKYI0 HHTb, pacrnonaras ee
no cnivpayid. OT LEHTpa JIOBUYEH ceTH K yOSKHIY IMayKa TAHETCS CHTHalb-
Has HUTb. I10 KoneOaHHIO CUrHAIBHOHM HHTH NayK ONPEAEIIAET, YTO KEPTBa
nonana B ceThb. [layk noaderaer k HaceKOMOMY H OILTETAET €r0 NayTUHOH,
3aT€M OH MPOKAILIBAET MOKPOBHI XEPTBbl HOTOUEIIOCTAMH H BIPBICKUBAET
B TeNo AA. S1n 06e3aBIKUBaeT 00Uy, a COAepXKalliHecs B HeM GPepMEHTbI
ec MepeBapHBaloT. 3aTeM NayK BHOBb ITOJXOUT K HACCKOMOMY M BCachIBa-
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€T MOJIYNIEPEBAPEHHYIO MHUILY. DTOT THIT MUTaHHA HA3bIBa€TCA BHEKHUILEY-
HBIM THIIEBaPCHUEM.

INayku Taxke UCMONB3YIOT MAYTHHY U1 CTPOUTENBCTBA YOEKHIL, KO-
KOHOB H T.A. C MOMOIIBIO MAYTHHHOW HHUTH MOJIOAbIE NAYYKH JIETAIOT U
PpacCemnsroTCs.

ITneBapuTenbHas cHCTeMa HAYMHAETCA PTOM, BEAYIIHM B MYCKYJIH-
CTy0 MOTKY. C MOMOIIBIO ITIOTKH BCaChIBAETCS NONyNEpeBapeHHas NHUIna,
Y MO3TOMY €€ Ha3bIBAIOT COCATEIbHBIM KeNnyAKkoM. [J10Tka mepexoaut B
KHIIKY, 00pa3yrollyro OOKOBbIE BBHIMSYUBAHHA, OTPOCTKH KOTOPHIX 33aXO-
IST B OCHOBAHHS KOHEYHOCTEH. B KMIIKY BIajaloT MPOTOKH IE€YEHH, Ha-
xopsuwerca B Oprolike. 3aKaHYMBAETCS MHILEBAPUTENbHBIH TPaKT aHAJb-
HBIM OTBEPCTHEM.

OpraHs! BbIIETIEHHS — Tapa MaJIbIMIHEBBIX COCYIOB.

Jplliat nayky ¢ NOMOUIBIO JIEFKHX U Tpaxed. ['eMonumda, obGoramien-
Had KHMCJIOPOJIOM, OT JIETKHX NocTynaeT B cepaue. Ilapa Tpaxel oTkpbIBa-
€TCs COOCTBEHHBIM JIBIXATEILHBIM OTBEPCTHEM.

KpoBeHocHas cuctema HesaMkHyTas. TpybuaToe cepaile pacnoyaraer-
Csl Ha CIMHHOH CTOpOHE OplolLIKa.

HepBHasg cucTeMa COCTOMT M3 TOJIOBHOTO MO3ra, OKOJIOTJIOTOYHOIO
HEPBHOTO KOJbLUA W TONOBOTPYIHOTO HEpPBHOTO CIUIETEHHH, KOTOpOe
dopMHpyeTCcs B mpollecce CIHAHHS B €NMHYI) HEPBHYIO MAacCy Y3JIOB
OprOLIHOM HEepBHOH IIEMOYKH. Y MayKoB OYEHb XOPOILO Pa3BHUTHI OCs3a-
HUE U 00OHAHHE, KPOME TOTO, OHH MOTYT BOCIPHHMMAThL KOJEOAHUS BO3-
ayxa.

Ilayku paspenbHomonel. BeipaxeH MosoBol 1MMOpGH3M — CaMKH
KpynHee camios. [losioBble xene3sl pacnionaraiorcs B Oprouike. Omiono-
TBOpeHHUE BHyTpeHHee. CaMKa OTK/IaJbIBAeT AHIA B KOKOH, CIIETEHHBIH 3
NayTUHbL. SIHLa 3UMYIOT B KOKOHE, BECHOM U3 AHIL BEUTYTUISIOTCA MOJIOJIbIC
May4kH.

K xnaccy IlaykooOpa3Hble OTHOCSTCS TaKKE KIICIIH.

Knewyu — menxue [TaykooOpa3sHble, T€NO KOTOPHIX JIUIIIEHO CErMEHTa-
MU U HE pa3fienieHo Ha oTAensl. Kiemu npucrnocoOuiIuch Kk OOUTaHHIO B
PasHbIX CpeJax: OIHH >XKUBYT B IOYBE, JIECHON MOJACTUIIKE H NMUTAKOTCA Te-
pErHoeM, Apyrue — XUIIHUKH. ECTh mapa3uTHYeCKHe KJIeId — OHH Ma-
Pa3HTHPYIOT Ha TeJlaX pacTe€HHH U KUBOTHBIX. OHH NepeHOCAT BO30yauTe-
Jieit onacHbIx 3a00J1€BaHHiA.

Tlaymunnonil knewux mocenseTcs Ha JUCThAX XJIOMYATHHKA M APYTHUX
CeNTbCKOXO3SHCTBEHHBIX pacTeHui. [IuTascy cokaMu pacTeHui, Kieur 3a-
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MeUIAET POCT U Pa3BUTHE PACTEHUs, YTO B KOHIIE KOHIIOB IIPHBOJIMT K €ro
rubenmu.

Myunou knewy yHMUTOXAET 3amachl 3¢pHOBBIX, BbI€[as B 3€pHaxX 3apo-
JIBIIIH PACTCHHM.

Ion koxelt yenoBexa OOUTaeT wecomouHvill 3y0eHbs — KIIEIL, BbI3bI-
BaloLHii 3abosieBaHHe — 4ecOTKy. B KoXke KIIeH mporphI3aioT X04bl, Ky-
Jla OTKJIa[BIBaIOT Aiua. BeutynuBImIKMECS U3 UL MOJIOJBIE KIIEIIH BHIIOJ-
3al0T Ha MOBEPXHOCTh KOXH W MpOJENIBIBAIOT HOBbIE XOAbl. 3abosieBaHUe
nepeaaeTcs: KOHTaKTHBIM CIIOCOOOM.

TaescHblil K1ewy TUTACTCSA KPOBDBIO JKUBOTHBIX M YEJIOBEKA. JTOT KJIEL]
HEPEeHOCUT BUPYCHI 3HuedanuTa. B npupoae BUPYchl 3HUEdaIUTa HHPKY-
JMPYIOT B KPDOBH AHKHUX JXMBOTHBIX — OJIEHEH, Jloceii, 3aiilieB, O€NoK H T.1.
Kneui, mutasch KpOBBIO 3apaKeHHBIX XHMBOTHBIX, MOJYYaeT BHUPYCHBIE
YacTHIB! U NlepeJaeT uX 4enoBeky. DHuedaluT — Tsaxeloe 3ab0neBaHHe
HEPBHOH CHCTEMBI, KOTOPOE MOXXET IIPUBECTH K CMEPTH.

JpyrHe BuAbI Kiellei nepeHocsT Bo30yauTeNneH KieneBoro ChlHoro
M BO3BpaTHOTO TH(a, TYJAPEMHUH, MHPOIUIA3MO3a U APYTHX OIMACHBIX 3a60-
neBaHuil. Knemm, nuraroouyecs pacTUTENbHbIMH COKaMH, paclpOCTpaHs-
10T BUPYCHBIE 3a00JieBaHHs PacTEHHIA.

3aganus

Boi0epHTe OAHH NPAaBUJIbHbIH OTBET.

1. CMeniaHHas MOJIOCTh TeJla CBOHCTBEHHA

1) KHIIEYHONOIOCTHBIM 3) KpyTJbIM YEpBAM

2) YJIEHHCTOHOTHUM 4) KOJbYaThIM YEPBAM
2. XHUTHHOBBIH HOKPOB YIEHHCTOHOTUX BHINOMHAET HYHKLHH

1) 3amuTh 3) rasoobmeHa

2) TepMOperyIsauIH 4) Bce mepeyUCIIEHHbIE
3. VY CHKH paka — 3TO OpraHsl

1) Bkyca 3) obousHus

2) ocsi3aHHA 4) ocsazaHug U 0OOHSIHUSA
4. ManauOyJisl paka — 3To

1) TyaJleTHBIE HOXKH
2) opraHbl OCS3aHHS
3) BepXHHE YENIOCTH
4) HHXHHE YeJIOCTH
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10.

11.

12.

164

Cepane paka uMeeT

1
2)
3)
4)

I[Ba OTHAENa: NpEeACEPIHE U XKeETYT0YeK

TPH OTAENa: [Ba NpeICcCepaHs U OOHH XKenyqoueK
OIMH OTHEN

ceplle OTCYTCTBYET

Cepale paka conep>xur

D
2)
3)
4)

TONBKO BEHO3HYIO reMOIUMDY

TOJIBKO apTepPHANbHYIO TEMONUM)Y

CMEIIaHHYIO reMoTuMdy

B JIEBOH IOJIOBHHE apTEpHANIbHYIO, B IPaBOH — BEHO3HYIO Te-
MOJIUMyY

Kanan BEIJCJIMTEIBHOH CHCTEMEI paka OTKpBIBACTCA HA

)
2)

1))

XBOCTOBOM ILIABHUKE 3) rosose
Opromike 4) rpyan
ITouku SBNAIOTCS OpraHaMH BBIICIICHHS Y
Hepeuca 3) pe4HOro paka
60JIBILIOTO NIPYJOBHKA 4) xowmaybeH JBYYCTKH

2)

CaMka PaKa BBIMETBIBAET HKPHHKH, KOTOPBIC MPUKPEIIIAIOTCA K

D
2)
3)
4)

NIOABOJHBIM NpeaAMeTaM
Teny peib

OpIOMIHEIM HOXKKAM CaMKH
XHTHHOBOMY IIOKPOBY CaAMKH

Sn mayka-KpecTOBHKA MOIAaEeT B TENO JKEPTBHI Yepes

1)
2)
3)
4)

POTOBOE OTBEPCTHE

OTBEPCTHS HOTOYEIFOCTHHIX KOTOTKOB
OTBEPCTHs B HOTOLYyTajibLiaX
SALIeKTa

CMeIaHHOe TpaxeiHO-1eroyHoe AbIXaHHE MOXKET OBITh Y

1)
2)

MOJLIIOCKOB 3) mnaykooOpa3HbIX
KOJIbYaThIX YepBeii 4) HaceKOMBIX

ManbnurueBol COCybl ABJIAKOTCA OpraHaMH BbIICJICHUA Y

D
2)
3)
4)

Hepeuca

00JIBILIOr0 IPYIOBHKA
pPEeYHOTO paka
nayKa-KpecTOBHKa



13.

14,

15.

16.

17.

18.

19.

20.

ITpsAMoi#t THIT TOCTIMOPHOHAIBHOTO Pa3BHTHs BCTPEUAETCA Y

1y
2)

KpBLIAaThIX HACEKOMBIX 3) xpyTasIX yepBel
naykooOpa3HbIX 4) neHTOYHBIX 4epBeii

Kiemu BEI3BIBAIOT

)]
2)

suuedanut 3) MEHHHTHT
CTONIOHAK 4) nuapero

Bo30ynuteneii COHHO# GoJie3HH MEPEHOCAT

D
2)

npocTerine 3) HacekoMble
KJIELLH 4) reJbMHHTHI

BriGepuTe TpH NIPABH/BLHLIX 0TBETA.,

HorouenmocT y paka — 3T0 KOHEUHOCTH Ha

1))

3)

BTOPOM CEIMEHTE I'OJIOBHI 4) mnepBoM CerMeHTe rpyaH
2) TpEeThEM CErMEHTE IOJIOBBI 5) BTOpPOM CErMeHTe Ipyau
YETBEPTOM CETMEHTE TOJIOBBI  6) TPETHEM CETMEHTE IpyaH

3aMKHYyTas KPOBEHOCHAs CHCTEMA Y

1) peyHoro paka 4) Masoro npyaoBHKa
2) mecKoxuia 5) T1pyOouHHKa
3) TapanTyna 6) Hepeuca

K pakoo6pa3HbIM He oTHOCATCS

1) MOKpHIBI 4) TpyOOUYHHKH
2) nmadpHuu 5) Muauu

3) LHKJIONH! 6) KapakaTHIBI
K pakoo6pa3HbIM oTHOCATCS

1) kpalsl 4) omapsl

2) octpHuH 5) cnu3HH

3) xpeBeTkH 6) ycTpHLEbI

JKOJIOTHYECKOE 3HAYEHHE paK006pa3Hle COCTOHUT B TOM, YTO OHH
ABJIAKOTCA

D
2)
3)
4)
3)
6)

CaHHTapaMH BOJOEMOB
NIEpEHOCYHKAMH BO3DYIUTENIEH ONacHbIX 3a00neBaHHi
napa3uTaMH )KHBOTHBIX U 4€JI0BEKa

00beKTaMH MPOMBICIIA Jist JOOBIYH MsAcCa

OCHOBOM NHUILEBOI 6a3b1 ppI0 U KHTOB
MIPOMEXYTOYHBIMH X035€BaMH Mapa3UTHYECKUX YepBeid
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21. YcraHOBHTE COOTBETCTBHE MEXAY Ha3BaHHEM KMBOTHOTO M KJiac-
COM; K KOTOPOMY OHO OTHOCHTCH.

Haszsanue Knace
1) xpaOsl A) Huzmue pakoobpasnbie
2) omapsl B) Bricuiue pakooGpasHble
3) CKOpPIHOHBI : B) IlaykooGpa3Hble

4) naHrycrtel
5) UHKIONBI
6) OoKoOIIaBkI

Kiaous Kk 3aJaHHAM

Ne Bonpoca 11213 |4]5 6 7 8 9 10
oTBET 211143 ]3 2 3 2 3 2
Neponpoca | 11 | 12 (13 | 14 | 15| 16 17 | 18 19 | 20
oTBET 3141213 1(456(256|456](1,34](1,5,6
3ananue 21
1 2 3 4 5 6
B b B b

Kuacec Hacexomblie. O61miasi XxapakTepHcTHKA

Teo HaceKOMBIX COCTOMT W3 rOJIOBBI, IpyAH U Opromika. ExuHcTBeH-
Hasg Tpynna Oecrno3BOHOYHBIX KHMBOTHBIX, NPHOOpPETLIas CHOCOOHOCTh K
THOJIeTy.

Caepxy H ¢ GOKOB rojioBa ojieTa ronoBHoi kancynoii. [lo 6okam romo-
BBl PAaCTOJIOAEHBI JBa CJIOXKHBIX I71a3a, MEXAY KOTOPHIMH OOBIYHO MMEIOT-
cq npocTele riaa3kd. Ha ronose ects mapa wieHHCThIX ycukoB. Ha ycukax
HaXOMATCA OcsA3aTeNIbHbIE U OOOHATENbHBIE PELENTOPHI.

Por Haxonutcs Ha OpIOLIHOIH CTOPOHE I'OJNOBBI U OKPYXEH BHIOM3MeE-
HEHHBIMH KOHEYHOCTAMH, OOpa3yloIlMMH poTOBOH ammnapat. I 'peisymuii
POTOBOI ammapar UMEIOT KYKH, TapaKaHbl, Ky3HEUHKH, I'yCeHHIIBI 6abovek
U 1.4. OH 00pa3oBaH BepXHeH ryOoii, BepXHel YeNoCThIO, HHXKHEH Yerto-
CTBIO M HIDKHEH ryboii. K poToBoMy anmapaTty OTHOCHTCS A3bIK.

I'pyns obpazoBaHa Tpems cerMeHTamMu. K cerMeHTam rpyau npuwie-
HAKOTCA TPH Nnapbl XOAUJIBHBIX HOT.
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Ha criuHHOH CTOpOHE BTOPOro M TPETHETO CETMEHTOB IPYAH PAcIIoio-
XEHBI KpPbUIbs — JIBYXCJIOHHBIE CKJIa[KH ITOKPOBOB Tesa. B kpblie nmpoxo-
IAT Tpaxed W HepBbl. X 3aneraHus oOpasylOT YTOJNILEHHUS — >KHIIKH.
Y KyKOB, TapakaHOB N€pBas Mapa KPLUILEB MPEBPAILAETCS B KECTKUE HANl-
KpbUlbs. Y JABYKPBUIBIX (MYXH, KOMapbl) pa3BUTa TOJBKO IepBasi mapa
KpBIIbEB, a BTOpas MPEBpALICHa B XYMIOKaIblla — OpraHbl CTabMJIM3aLMH
npu nonere. Cpeay HaCEKOMBIX €CTh MEPBUYHO OECKpPBUIbIE BHUABI, KOTO-
pble OTHOCATCS K APEBHUM, IPUMHUTHBHBIM IpynmnaM. EcTe BTopuuHo bec-
KpbLIble HACEKOMBIE, YTPAaTHBLIHE KPbLIbsi B CBS3U ¢ OCOOGEHHOCTAMH 00-
pasa »U3HU, HanpuMep OJI0XH, BLUIH H T.[.

BpIOLIKO COCTOMT M3 pasHOro yMciaa cerMeHToB. Ha Oprolike koHey-
HOCTEH HET, HO MOTYT HaXOIHMTbCS MX PYIMMEHTBL IPUEbKH, LEPKH,
sTHLIEKJIafIbl.

Pot Beaer B poTOBYIO MOJNIOCTH, B HEE BMAAAIOT MPOTOKH HECKOJIBKHX
nap CIJIIOHHBIX )Kese3. PoToBag monocTs MepexoauT B ITIOTKY, 32 KOTOpOH
pacnojaraeTcsi MHILEBOJ, HHOrAa paciupswomuiics B 300. Xenynok
MYCKYJTHCTBIH, KMLIEYHHMK 3aKAHYUBAETCSA aHYCOM. IIeyeHH y HaCeKOMBbIX
HET.

OpraHbl BbIIENEHHS] — MAJIbIIMTHEBB! COCYAbl. B BEHII€NEeHUH NPUHH-
MAaeT y4acTHE XHPOBOE TeN0. BUION3MEHEHHbIE YUACTKH XKHPOBOTO TeNa y
HEKOTOPBIX HACEKOMBIX (3KYKH-CBET/IAYKH) 00pa3yroT OpraHbl CBEYEHHS.

HepBHas cucrema oOpa3oBaHa TOJIOBHBIM MO3IOM, OKOJIOTJIOTOYHBIM
HEPBHBIM KONBLOM H OproliHOW HepBHOM 1emoukoi. Hambosee pa3BHUTHI
HEPBHBIE Y3/Ibl TPYAHBIX CETMEHTOB, HOCKOJIbKY OHH HHHEPBHPYIOT HOTH H
KpbiTbs. OpraHsl 4yBCTB CJIOXHBI H MHOT000pa3sHbI, UMEIOTCS OpraHbl
ocs3aHus, 0OOHSHUA, BKyca, 3peHHUs U Y HEKOTOPBIX BUAOB — CJIyXa.

Jpixanve Tonbko TpaxeiHoe. Tpaxen HadMHAIOTCS MAPHBIMH [bIXa-
TEbHBIMH OTBEPCTHUSIMH. BHYTpu Tella HAaceKOMOTO TpaxXeH BETBATCH H
OIJIETAIOT BHYTPEHHHE OpPIaHbl.

KpoBeHocHast cucTeMa pa3BuTta OTHOCHTENBHO ciabo. Cepaue TpyOua-
TOE ¥ pacloIoXKEHO Ha CIIMHHOM CTOPOHE OpIOLIKa.

HacexoMble pa3nenbHONOIbI, BBHIPaKEH MOA0BON quMopdusM. IMomno-
BBIE )KE€JIE3bl MapHble, HaxoasTcs B Oprowke. OIUIOAOTBOPEHHE BHYTPEH-
Hee.

Pa3BuTHE NPUMHMTHUBHBIX HaceKOMBIX HpoOTeKaeT Oe3 Meramopdosa.
Y BBICOKOOPTraHM30BaHHBIX HACEKOMBIX — pa3BUTHEe ¢ MeTaMopdo3oM
(unu ¢ mpespailieHueM). B nocnenneM cnydyae pazBuTHE MOXKET OBITH C He-
MOJHBIM MPEBPALICHUEM U C MOJTHBIM MTPEBPALLEHAEM.
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IIpH pa3BHTHH C HEMOJHBIM MPEBpALICHHEM OPTaHH3M MPOXOIHUT Clie-
QyIOLIHE CTaguM: SHI0 — JHYMHKA — B3pOCNoe HacekoMoe. JIMuuHKa,
BEUTYIIMBILIASACA M3 AHLIA, MIMEET CXOACTBO CO B3POC/IBIM HACEKOMBIM [0
pAOy BaKHEHIUUX NPU3HAKOB. JIMYMHKH M B3pOCIble HACEKOMBIE UMEIOT
OOLIMIf MIaH CTPOEHMs Tea, OJHH M TOT XK€ THI POTOBOrO ammnapara, a
CJI€IOBATEIIbHO, CXOMHBIH CIEKTP MUTaHHA, OOBIYHO OOUTAIOT B TEX XK€ yC-
JIOBUAX BHEWIHEH cpenbl. OTIHYAOTCA JIUYHHKH OT B3POCJIBIX HACEKOMBIX
HEAOPa3BUTHEM KPbUIbLeB, HEMOIHBIM YHCJIOM CETMEHTOB OpIOLIKA, OTCYT-
CTBHEM BTOPHYHBIX MOJIOBBIX MpH3HAKkOB. C HEMOJHBIM MNpPEBpALLEHHUEM
pa3BUBalOTCA HacekoMble oTpsanoB [IpsaMokpbuible (Ky3HeuukH), Tapaka-
Hbl, [TonyxecTkokpbLible (K10mbl), PaBHOKpBLIbIE (TIH), BIIK U T.4. Y Ha-
CEKOMBIX C MOJHBIM MPEBPAIICHHEM Pa3BHTHE MPOTEKAeT MO CIEyIoIIeH
cXeMe: A0 — JUYMHKA — KYKOJIKa — B3pOCIOe HacekoMmoe. JINYMHKH
MNPUHIMIHAILHO OTIHYAIOTCA OT B3POCIIBIX HACEKOMEIX MO O0LIEMY MIaHy
CTpOEHHsl Tena, KaK MPaBHIO, HMEIOT MHOH THI OpraHH3alHH POTOBOTO
annapara ¥ MHHOH CMEKTp MUTaHH, OOUTAIOT B pa3HbIX cpeax (HampHMep,
KOMap M €ro BOJHas JHYHHKA). JIMYHHKA MMOcIie NoCneHel TMHBKH Iepe-
XOIUT B COCTOSIHHE MOKOA — OKYKJIHBaeTcsa. C MONHBIM NpeBpalleHHEM
pa3BHBAIOTCA OTpsAABl HaceKOMbIX: JKecTkokpbuible, YeuiyeKpbLible,
Ilepenonyaroxpbuibie, ABykpolibie, baoxu U T.4.

OTpsabl HACEKOMBIX C MOJHBIM NPeBpallleHHeM:
KecTkokpblible, Yelyekpbliable, JBykpbLibIe,
IlepenoHyaTokpblibIe

OnHMM H3 MHOTOYHCIIEHHBIX MpeacTaBUTENeH oTpsana AKecTKOKphI-
Jible SABISICTCS MQUCKUL HCYK.

T'onoBa xyka MONMyTIOABHXHO COEMHEHa ¢ Tpynbio. Ha romose Haxo-
JATCA Mapa (aceTouHbIX IJIa3 M mapa MacTHHYaThIX YCHKOB — OpPraHOB
000HAHUA. POTOBO} anmmapat rpbI3ylero THIa, >KyKH MUTAIOTCS MOJOIbI-
MH JIMCTHKaMH 1epeBbeB. Ko BTOPOMY H TpeTheMy CETMEHTaM IpyaH fpH-
KpeIUleHbl KpbUIbi. [lepBasi mapa KpbUIbeB XKECTKas, C MPOAOIBLHBIMH XKUII-
KaMHM Ha3bBaeTCs HaAKpbUIbAMH. BTOpas mapa Kpeulb€B — TOHKHE,
nepenoHYaThIe.

C OpIONIHOI CTOPOHBI K KaXXIOMY CETMEHTY Py NPHWIECHAETCA Napa
HOT OeraTeabHOro THIA.

BpIOlIKO COCTOMT W3 BOCBMH 4/IEHHKOB M HEMOJBHMKHO COEJHHEHO C

rpyabio.
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[TuineBapuTenpHas cCUCTEMa COCTOMT M3 pTa, INIOTKH, MHINEBOJA, KO-
TOpBIA paclMpsAeTcs B 300, MyCKYJIHCTOTO KeJIyAKa H KHIleYHHKa. B ku-
LIEYHHK BIANalOT MaJbIMIHEBbl COCYAbl — OpraHbl BblAENICHUSA. BHyT-
pEHHHE OpTaHbl )XyKa CO CIIMHHOH CTOPOHBI OKPBITHI OCOOON TKaHbIO —
JKHPOBBIM TEJIOM.

Ilo 6okaM Tena Ha ABYX MOCJAEIHHX CETMEHTaX IPyAH H Ha OpIOLIKE
pacmojiaraloTcs AbIXaTe/IbHbIE OTBEPCTHA — AblXanbla. JlbIXanblia BedyT
B Tpaxed. KoneGannsamu Opiolika »yk COBEpILAET AbIXaTEIbHBIE ABHXE-
HUSL.

KpoBeHocHas cucTeMa YCTpoeHa O4€Hb MPOCTO: HA CIIMHHOM CTOPOHE
OproIKa HaXOOIUTCs TPyOUaTO€ MHOTOKaMEPHOE CepAlle, 3aMKHYTOE C3a/IH.
B cepalie pacnosnoxeHsl KianaHbl, KOTOPHIE MO3BOJISIOT KPOBH T€Yb TOJIb-
KO B OJIHOM HaNpaBJIEHMH — OT 3aHET0 KOHIIA K MEPEAHEMY, OT KOTOPOTro
OTXOJHUT KPOBEHOCHBIH COCY/L.

HepBHas cHCTeMa THIIMYHOTO CTPOEHHA.

CaMKd MaliCKOTO Xyka KpynHee caMIioB. CaMKa OTKJIaAbIBacT silia B
MOYBY, [OCJIE Yero norubaer.

JInuuHKY, BhILLIEAIIME U3 fAiLa, OOUTAIOT B MOACTHIKE H TUTAIOTCA Ne-
perHoeM. 3UMYIOT JIMYHHKH ITyO0oKo B 3eMJIE, a ClIeAyloLell BeCHOH noa-
HHMAIOTCS K NMOBEPXHOCTH M HAYMHAIOT NMUTATbCA KOPHAMH TpaB. llocne
BTOpPOiH 3UMOBKH B I0YBE JIMYMHKH HaYMHAIOT MOENaTh KOPHH KYCTapHH-
KOB M JIEPEBbEB, TEM CaMbIM HAHOCAT BpeJ, BbI3bIBasg rHbenab MOJOABIX
pacTeHHH.

JInuunHkM Oenble ¢ MATKMMH NOKpOBaMU. '010Ba oa€Ta TUIOTHOMH, TEM-
HOM ronoBHOH Kancynoil. Ha rpymHbiX cerMeHTax pacioioXeHbl TPH Mapbl
YJIEHUCTBIX KOHEYHOCTEH. [1o GokaM Tena HaXoAATCs ApIXablia.

[ocne yeTBepTOif 3MMOBKH NHYMHKA OKYKJIMBaeTCs B moyBe. OCeHbIO
U3 KYKOJIKH BBIXOJUT B3POCIBIH JKYK, KOTOPHIH 3UMYET B 3€MJIE U MOJIHH-
MaeTcs Ha IOBEPXHOCTh TOJbKO BECHOM CNEayIOlIero roaa.

ApyruMH TIpeAcTaBUTEISAMH HACEKOMBIX C MOJHBIM IpEBpalEHHEM
ABIAOTCA Oabouku (oTpsin Yemyexkpsolible, win babouku).

Y 6abouek ABE Mapbl MEPEMOHYATHIX KPBUIBEB MTOKPHITHI YeLIyHKaMH.
IIBeT, cTpykTypa M pa3MellleHHe 4YellyeK ONpeAensioT pazHooOpasue Ok-
packu M PHCYHKOB KpbUIbeB. PoToBO# ammapat — cocywero tuma. OH
HMEET BHJ CBEPHYTOr0 B cikpaib Xo6oTka. C nomompro xo6oTka 6abouxu
BBICACBIBAIOT HEKTAp.

JluunHku 6abo4ek — ryceHHibl. ['yCEHHIIBI HMEIOT YepBeoOpasHyro
¢opMy Tena, rojaoBa MOKpHITA [UIOTHOH KancCysoif, poTOBO# anmapar rpsl-
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3yILUEro THIIA, I7a3a npocTele. TpH cerMeHTa rpyay HECYT 110 Mape YICHH-
CTBIX KOHEYHOCTEH ¢ KOTOTKaMH. BpIOLIKO TaKkke CErMEHTHPOBAHO U MMe-
€T BBIPOCTHBI C KPIOUbSMH — JIOXHBIE HOXKH, UX MATH nap. [Iutatores ry-
CEHHLbI PACTCHUAMH.

K 6abouxaM oTHOCHTCA kanycmuan Geasnxa. Babouku MUTalOTCA HEK-
TapoM. OHH OTKIa/BIBAIOT AHLia HA HUKHIOK CTOPOHY JTHCTHEB KAIYCTHL.
3a BereTalMOHHLIH MEPHO/ Pa3BHUBAIOTCA 2—3 MOKOJEHUS KamycTHOH Ge-
TAHKM. ['yCeHHnbl KanmyCTHOH OeNsHKH MHTAIOTCS JIUCTBAMHM KalyCThl U
JpYTHX pacTeHHi U3 cemeicTBa KpecTOLBETHBIX.

Tymoegulti wenxkonpsd — 3TO oJOMalllHeHHble 06ab0vkH, yTpaTHBLIME
CHOCOOHOCTH K MOJIETY, B IUKOH NpHpoae He BcTpeyatoTcs. CaMKH TyTo-
BOTrO Lienkomnpsaa otkaaasBaioT A0 700 sauu. ['yceHHIbl, KOTOPbIE BBIXO-
JAT U3 SML, MUTAlOTCA JIUCTBAMH TYTOBOI'O J[€peBa, MM ILIEJIKOBHIIBL.
CrroHHBIE )K€TIe3bI TYCEHHL-IIENKONPAI0B NpeoOpa3oBaHbl B MPSAHIIBHEIE,
WM LIEJIKOOTACIUTENbHbIE. B jkenezax BoIpabaThIBa€TCA CEKPET, KOTOPhIH
3aCTBHIBAaeT Ha BO3AYXE M MpPEBpallaeTcs B LIEIKOBYIO HUTb. B3pocnas ry-
CCHHUIIa HaYyMHaeT oOMaThIBaTh ce0s 3TOi HUTHIO, PopMHPYS KOKOH. BHyT-
PH KOKOHA FyCEHHLa OKYKJIHBaeTcsi. KyKonok 3aMapHBalOT IroOpsuuM [a-
POM M Ha CMEHHaNbHBIX MalllMHAaX Pa3MaTbIBAalOT HUTh KOKOHA, KOTopas
MOXeT JocThrath iHHe! 1000 MeTpoB.

K HacekoMbIM C MOJNHBIM MpEBpAllEHHEM OTHOCHTCH TaKKe OTpAA
JABYKpbLble (MyXH, KOMapsl, CJI€IHU, OBOAbI, MOIIKH, MOKPELBI H Jp.).

VY npeacrasuteneil orpsaaa JByKpbUIble pa3BUTa TOJBKO IEepBas napa
MIEPETIOHYATHIX KpbUIbeB. Bropas mapa npeoOpa3oBaHa B yxokansna. Io-
JIOBa TOABHXHasg. PoTOBOI ammaparT MWXyluil (MyXH) WIH KOJHOLLE-
cocymuit (komapsl). Ycuku pazHoi ¢opmbl. JInunHKH y JABYKpBUIBIX O€-
JIble, OEe3roJIoBhle, OE3HOTHE C WIEHHCTBHIM TeJIoM. JIMYMHKK 00NazaroT
BHEKHIIECYHBIM THIIEBAPEHHUEM, OOHMTAIOT B THHIOLIMX OPraHHYECKHX OC-
TaTKax, €CTh MOAKOXHbIE Mapa3uThl. Kykoiku WiIn HEMOABHXKHBIE (Y MYyX),
HITH TOABHXKHBIE (Y KOMapoB).

Komnamnas myxa oburaet B xunmile yenoreka. Ha ronose HaxonsTces
napa IETHHKOBUIHBIX KOPOTKHX YCHKOB H Iapa CIOXHBIX ria3. Oprassl
BKYyCa y MyXH HaxOAATCA Ha Horax. PoToBo# anmapat Jwxyiiero Tvna. Y
B3pOCHBIX MYX, TaK )X€ KaK y JUYHMHOK, HAOJII0NaeTCs BHEKHIIEYHOE TH-
meBapeHye. JIMYMHKU MyX — onapsilid — OOHTAlOT B BBIrPEOHBIX AMaX,
yOOpHBIX, OMOHKaxX H T.X., (1€ CKalJMBAlOTCA THHIOIIHE OPraHHYECKHE
ocraTki. OKyKJIHBaIOTCS JHYHHKH B 3emie. Kykoika HemojaBHKHaA H Ha-
3BIBAETCs ITyMapHH.
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Myxu nepeHocsat Bo30yaurteneii onacHbIx 3aboneBaHui — OpIOIIHOIO
TUdAa, IU3EHTEPUH, TYJIAPEMHUH H T.JI., @ TAKXKe Aila acKapu.

08006l BHELIHE MOX0XH Ha O0JIBLIYIO YepPHYI0 MyXy. OOUTAIOT OBOBI
TaM, IZle €CTh KOMBITHbIE XHBOTHblE. B3pociblie 0BOAbI HE NMHUTAIOTCH: Y
HHUX He pa3BUTHI POTOBBIE OpraHbl M MHILEBApUTENbHAs cucTeMa. OHHU KH-
BYT U Pa3MHOXKAlOTCS 33 CUET IMUTATEJIBHBIX BELIECTB, HAKOIUIEHHBIX JIH-
yuHko#. [locne BBIXOZA M3 KYKOJKH B3pOCJBIE OBOIBI CIIAPUBAIOTC H
CaMKH OTKJIA[(bIBAIOT Aiilla HA LIEPCTh KHUBOTHBIX (KOXKHBIE OBOJBI) HIIH B
HO3JIpH, pOT, I71a3a JXUBOTHBIX H YeJIOBeKa (IIOJIOCTHBIE OBOAKI). JIMUHUHKH
KOXKHBIX OBOJIOB BBIXOJAT U3 fAilla U BOYPABIHBAIOTCA MOJ KOXY XKHUBOT-
HBIX. JIMUMHKH aKTUBHO NMHUTAKOTCA M pacTyT. Ha MecTe NMpOHUKHOBEHHA
JUYUHKH oOpa3syeTcs OYyropok ¢ f3Boil. BecHol NHYMHKY BHIBAJIMBAIOTCA
U3 A3Bbl U OKYKJIMBAIOTCA B 3eMile. M3 KyKOJIKM BBIXOZUT B3pOCIOE Hace-
KOMoe.

OBoIbl HAHOCAT CYHIECTBEHHBIH YlIepO >KHBOTHOBOJCTBY: CHHXKAIOT
NPOAYKTHBHOCTb XHBOTHBIX (YIOHM MOJIOKA, IPUBECHI MACA), MOPTAT ILIKY-
pbl — Ha MeCTe A3Bbl OCTAETCs MOBPEKACHHAA KOXA.

OOHUM M3 BaXXHEHILHX OTPALOB HACEKOMBIX C MOJHBIM NpPEBpallCHHU-
eM sBisercsa otpin I[lepenmoHvyaToxpsbliabie (MYenbl, OCH, LIMENH, Mypa-
BbH, HAE€3IHHUKH U 1p.).

V IlepenoH4YaToKpbUIBIX 00€ mapbl KpbUIbEB NMPO3payHble ¢ HEMHOI'O-
YHCJIEHHBIMH XHJIKAMH, BTOpas 1apa KpbLibeB MEHbLIE NepBoi. I'osoBa
TIOABHKHAsA, HA HEH pacrosiaraeTcs napa yCUKOB pa3iM4HO# QOpMBI U po-
TOBOH anmapaT IPhI3YIIEro, PHI3YIIE-THKYILETO, JaKAOWEro U Ap. TH-
noB. Y caMOK MHOTHX BHJOB Ha KOHLe Opiollka HMeeTcs SHLEKIa, KOTo-
PBIH Y JKaIALIMX HACEKOMBIX Mpeobpa3yeTcs B KaJlo.

Meoorocnbie nuensr %uByT ceMbiamu 1o 40—70 Thic. ocobeii B ynbax
WK Aylulax aepeBbeB. B ceMbe HaxomuTcs O/lHA caMka — MaTka, He-
CKOJIbKO COTEH CaMLIOB — TPYTHEH, a BCE OCTAJbHBIE ABJAIOTCA pabouyrnMu
nuenamu. Martka exenHeBHo otknagsiBaeT 10 1000 suu. TpyTHu — ramn-
JIOUAHBIE CaMLbl, OIUIOJOTBOPAIOT MaTKy. Pabouue myenanl — 3TO Hendo-
pa3BUTBHIE CAMKH, HECIIOCOOHBIE pa3MHOXaTbcs. Mx siluexian npespaiua-
€TCS B XKaJlO, CBA3AaHHOE C Napoi SANOBHTHIX )Kejle3, PACIONIOKEHHHX B
Opiouike. PoToBbie Opranel pabo4yux Muels IPhI3yLIE-THXKYILHE, C UX I10-
MOLIBIO OHH CTPOST COTHI, CJIM3BIBAIOT U cOcyT HekTap. Hekrap coGupaer-
¢ B 300MK, rie npespaiaercs B MeA. MeooM muenbl MUTAKOTCH M BbI-
KapMJIMBAlOT JTHYHHOK. Men muensl OTpRIrMBaOT B suelkd coT. Ha tene
nuesbl HaXoJTCs MHOTOYMCIIeHHble Boslock. Korza myena mepeneraet ¢
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I[BETKa Ha HBETOK, Ha BOJIOCKM ocemaer nbuibua. Hacekomoe cummaer
TIBUTBILY C BOJIOCKOB, H OHa CKaIUIMBAEeTCS B CIIELMANIBHBIX YIITyOIeHHAX Ha
TIOC/IEIHEH Mape HOT — KOP3MHOYKaX. 3aTeM MYelbl CTPAXHBAIOT MbUIbILY
B COTBl M 3aJIMBaIOT MeJOM, oOpasyercs repra — KOpPM JUIS JINYHHOK.
Ha yerTplpex mocineqHMX cerMeHTax OpIOIKa pacroyaraloTcsi BOCKOBBIE
xelessl. Bock BelIENsETCA HAa MOBEPXHOCTH TeNla dHBOTHOTO M 3aCTHIBAET
B BHJE TOHKHX IUIacTHHOUYeK. [14yena 4emrocTIMH OTKYCBHIBaET M MEpexke-
BBIBAET 3TH IUTACTHHOYKH H CTPOMUT M3 HUX COTHI.

BecHoli MaTka HaYWHAET OTKIAIBIBATH [0 OJJHOMY OILIOJOTBOPEHHOMY
AAly B KaXAywo s4yelky coT. M3 difija BeUTyNISIOTCS YepBeoOpasHbie JIH-
9HHKH, KOTOPHIX pabouue m4enbl NepBble HMATH THEH KOPMAT MaTOYHBIM
MOJIOYKOM, a 3aTeM — Ieproil. MaroyHoe Moi04ko 00pa3yloT 0coOble
XKeJIe3bl, HaXOAUIHMeCs Ha BEPXHUX YEMOCTAX Mueln. BHyTpu sdeliku cot
JMYHHKH CTPOST KOKOH H OKYKJIHBaloTcs. YUepe3 /1Be HeACIU H3 KYKOJIKH
BblIETaeT Monoaas paboudas myena. B Gonee kpynHbie s4eikH MaTka OT-
KJIaIpIBaeT HEOIIONOTBOPEHHBIE AHIIAa — W3 HUX Pa3BUBAIOTCA TPYTHH.
B cambix KpymHBIX sUelikax pa3sBHBAIOTCS MATKH, KOTOPHIX ITYEJNBI BCE
BpEMS pa3BHTHA KOPMAT MaTOYHEIM MOJIOYKOM.

Ilepen BbLTymIEeHHEM MOJNOZOH MaTKU CTapas MaTka ¢ 4acTbhlo pabo-
YHX ITYeJl MOKUIAET yIeH, IPOUCXOAUT POECHHUE, HIIH JEICHUE CEMBH.

Monopas MaTka 4epe3 HEKOTOPOE BpEMsl BBUIETAET U3 YJIbS BMECTE C
caMIiaMHU-TpyTHAMH. [locie cmapuBaHUs OHa BO3BpalllaeTcs B yjed H Ha-
YHHaeT OTKJIAJBIBATh AHIA.

Y muen o4eHb clOxkHOe noBeaeHne. OHO 6a3upyeTcs Ha MHCTHHKTAX.
HuacTtuHKT npeactaBnser coGoH NpOSBIEHHE MHOTHX I0CHEI0BATEIbHBIX
pedaekcoB. MHCTUHKTHBHBIMU SBISAIOTCS CBOEOOpa3HBbI «TaHeW» I4en,
CTPOMTENBCTBO COT, KOPMJIEHHE U YXOJ 32 IMUHHKaMH, IIOATOTOBKA YJbS K
3MME H T.J.

HonesHas AesATENBHOCTH MUEJ 3AKII0YAETCS B TOM, YTO OHH ONBUIAIOT
[BETKOBBIE pacTeHus. [luenuMHBIA Mel — LCHHBIH MHIEBOH IPOIYKT.
B MengumuHe UCMONB3YIOT MAaTOYHOE MOJIOUKO, IMYENHHBIH K€l (mpono-
JIMC) U MUenHHBIN a1. [1yenuHpiit BOCK HCIOAB3yeTCs B Pa3/IMYHBIX OTpac-
JISIX IPOMBILUIEHHOCTH — JJIEKTPOTEXHUYECKOM, XMMHUYECKOH H T.J.

Mypasbu — 061L1ECTBEHHBIE HACEKOMBIE, TAK )K€ KaK W ITYEJIbl, KHBYT
ceMbsaMH. CeMbsl 00pasyeTcs U3 HECKOJIBKMX Thicad ocobelt H oOUTaeT B
THE3[le — MypaBeHHHUKE, B CEMBIO BXOIAT OeCKpbUIbie pabo4une ocobu (He-
JIOpa3BUThIE CaMKH), KpbUIaThle CaMIlbl (KOTOPBIE XHUBYT HEJOITr0 — IO-
clie ClapuBaHHs OHHM NOrubaloT) U KPhUIaThle CAMKH — OCHOBATEIbHHIIBI.
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VY MHOrHMX BHIOB MYpaBbeB HMeEETCA paslielieHue Tpyaa Mexay pabo-
YUMH OCOOGSAMH — HMEIOTCSI MYypaBbU-CONAAThHL, MYypaBbU-QYpaXKHpEI,
MYDPaBbH, yXa)XUBAIOLIUE 33 THYHHKAMH, U T.1. 3UMYIOT MypPaBbH B IOJ-
3€MHOH 4aCTH MypPaBEHHHMKa, TA€ MOJCPIKHBACTCS IIOCTOSHHASA TeMIlepa-
Typa.

Becno# caMka-ocHOBaTenbHUI[A HAYHHAET OTKIAABIBATE fAillla, U3 KO-
TOPBIX BBIXOZAT Oenble YepBeoOpa3Hble JIMYHHKH. JINUHHKH OKYKIIHBAKOT-
Csl, H M3 KyKOJIOK 00pa3yloTcs HoBble pabo4He MypaBBH.

MypaBpM HrpaloT BaKHYI0 pojb B Ipolieccax MO4YBOOOpa3OBaHUA:
CBOMMH XOJlaMM OHH DBIXJIAT NOYBY, CIIOCOOCTBYIOT €€ BEHTHIIALIMH H YB-
JIaXHEHHIO, 000TalllaloT MoYBy NeperHoeM. MypaBbU MHTAIOTCA HACEKO-
MBIMH, YHHUTOKAs] OTPOMHOE KOJHYECTBO BpeIUTEIeH pacTeHUH.

Hae30nuxku — 3TO NEpENOHYaTOKPHUIBIE HACEKOMBIE, JINYHHKH KOTO-
PBIX Napa3sMTHPYIOT B TeJI€ APYTHX HACEKOMBIX HJIM maykoobpasHeix. Cam-
Ka Hae3[JHUKa MIPH NOMOILH JUIMHHOTO SHIEKIIaa OTKIaAbIBaET Siflla B Te-
710 xepTBhl. M3 AnIl BBIXOAAT JIMYMHKH. 3aTeM JMYHHKU BBIXOIAT M3 Tela
HaceKOMOT0, KOTOpOe IIPH 3TOM Morubaer.

HacexoMble ¢ HeNmoOTHBIM NPeBPAIIEHHEM:
otpsaa Ilpsimokpeuibie. [lepeaeTHas capaHya — onacHbIA
BPEAHUTENb CEJIbCKOI0 X03s1icTBA

VY npencraBurene [1psMOKpBUIBIX KPbUIbs MEPBOM Maphl PEBPAICHBI
B y3KHE HaJKphUIbs. BTOpas mapa KppUIbeB — IIHPOKHE, TOHKHE mepe-
noHyatele. PoToBoO# anmapar rpeizyiero Tvma. TpeTbs mapa XOQWJIbHBIX
HOT — MPBIraTeJIbHOTO THIIA.

Ilepenemnas capanuya obUTaeT B 3apOCisX TPOCTHHKA y BOJOEMOB.
Ona 3acenser HxHee Teuenue pek Kybanu, Jlona, Tepeka, Ypana u ap.
B KoHLe JleTa caMKH CapaH4H SHIEKJIAJIOM POIOT B MOYBE SMKY, Kyla
OTKJIAJIBIBAIOT MAKETHK SHII — KyObIlIKy. BecHo# u3 sun BbIXomsr Oec-
Kpblible JHYUHKH. JIMYMHKH coOMpaloTCss B CTal M IEpeMENarTcs
B nouckax nuiud. CapaHda nuTaeTcs pa3HBIMH BUIaMH PacTeHHH, MOJTHO-
CTBIO YHHUTOKas €CTECTBEHHBIE OHOIIEHO3BI U CEJIBCKOXO03SHCTBEHHbIE MO~
canku. Yepe3 HECKONBKO JHHEK JIHUHHKH MPEBPAIIAOTCH BO B3POCHbIX
KpblaThiX HaceKoMbIX. Kpbliatas capaHda, Taloke Kak M €€ JUYHHKH, 00-
pa3yeT CTaH, IlepeeTaeT Ha 3HAYUTEJbHBIE PACCTOSHHA M YHHYTOXKAET
pacTHTENBHBIH MOKpoB. bopbba ¢ capaHuoH BeneTcs ¢ MOMOILBIO XHUMHYe-
CKHX METOJIOB.
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3apanus

BoiGepure oaHH NpaBUAbLHBIH 0OTBET.

Hacekomsle npencTaBnsaoT coboit

1) Ttan ' 3) orpsan

2) xnacc 4) ceMeHCTBO

KpbuIbs y HACEKOMBIX HaXOATCS Ha

1) nepemHerpynu W cpemHerpyad 3) TOJIBKO Ha NEpEIHETPYAU
2) cpenHerpyay U 3aJHErpyau 4) TOJIBKO HA 3aJHETPyIH
Ha ronose maiickoro xxyka umeercs

1) 1Be nmapbl WICHHCTBIX YCHKOB

2) mnapa mpocThIX Iia3

3) pOTOBOI anmapaT rpsI3yIIEro THNA

4) oOoTBepCTHE BBLIEIUTEIBHON CUCTEMBI Y OCHOBAaHHS YCHKOB

HacekoMble HUKOTIa He OBIBAIOT

1) WIEeCTHKPBIIBIMH 3) ABYKpBUIBIMU
2) YeTBIPEXKPBUILIMU 4) OecKpbLIbIMH

Kucnopon k TkaHsM HaceKOMBIX MOCTYTAET 3a cueT augdy3uu yepes
1) cTeHKH KamWLIAPOB

2) creHkH Tpaxeit

3) CTEHKH JIETOYHBIX MEIIKOB

4) cHavaja MOCTYNAET B TPAX€EH, a 3aTEM B KaIHILIAPHI

Cepaue Maiickoro xyka npencrasiser coooi

1) Tpy6Ky, Texauryio Ha CIMHHOM CTOpOHe GpIolIKa

2) Meuloyex, Jexaiui Ha CIMHHOMN CTOPOHE Ipyau

3) oOpa3oBaHHe, UMEIOILIEE OHO MPEACEPIHE U OHH XKETYI04EK
4) KpyIHbIE COCYIIbl, PACIIOIIOKEHHBIE BOKPYT MHIIEBOAA

BelaenurensHas cucTeMa MalCKOTO XKyKa MpeACTaBiIeHa

1) mapHBIMH MOYKaMH

2) 3eJICHBIMH XeJe3aMU

3) MaJbIUTHEBBIMH COCYAaMH

4) BOpPOHKaMH, OTKPHIBAIOLIMMHCS B I10JOCTh TeNa

Pa3BuTHE MaliCKOTO KyKa IPOHCXOAUT B TCUCHHE

1) oanoro roga 3) Tpex ner
2) [ByX Jer 4) Oonee Tpex ner



10.

11.

-12.

13.

14.

15.

16.

17.

K HacekOMBIM C HEMOJIHBIM HPEBPaLICHHEM OTHOCITCS

1) Gnoxu 3) KJomBI

2) ochl 4) Hae3gHUKH

K HaceKoMBIM ¢ MOJIHBIM MpEBpalleHHeM He OTHOCHTCS

1) HenmapHBIi WIETKONPAL 3) KoJOpaxcKui KyK

2) nomoBast Myxa 4) T4

PotoBrie opransl paboueit myesibl [0 THILY CTPOEHHS OTHOCATCS K
1) rpeI3ymUM 3) rpBI3YIIE-THXYILHM

2) nHKYIHAM 4) TpBI3ylIE-COCYLIHM
XKyxoxansla y ABYKpBUIBIX HACEKOMEIX — 3TO

1) cneuxanbHble NPUIATKH HA 33JHUX KOHEYHOCTAX
2) BUIOM3MEHEHHBIE 3aJHHE KPbLIbA

3) cneuuanu3UpoOBaHHBIE POTOBBIE OPTAHBI

4) npuaaTky Ha OprolIKe

A3suarckas capaH4a OTHOCHTCS K OTpARY

1) TonyxecTKOKpBUIbIE 3) IIpsaMokpsuibie
2) XecTKOKpBUIbIE 4) PaBHOKpBLIbIE

Yucno OK3EMIUTAPOB HACCKOMBIX, XHUBYIIUX OJHOBpPCMCHHO Ha

3emiie, cocTaBnseT

) 10° 3) 102

2) 10° 4) 10"

IIpocteie rnaza y

1) mnayka-KpecTOBHKa 3) Maiickoro xyka
2) peuHoro paka 4) a3suarckoil capaHuYH

BoiGepuTe TpH NpaBHIIbLHBIX OTBETA.

PoroBoii annapar rpei3yiiero Tumna y

1) GoxbeH KOPOBKH 4) »xyKa-oneHs
2) MeIOHOCHOH Myesbl 5) KyXKenHibl
3) mnouenyiHOro KJjona 6) nomoBoit MyxH

K HacekOMBIM ¢ HOJ'IHLIM'HpeBpaIIICHHeM OTHOCATCA

1) xnonsl 4) Xyxu
2) MypaBbH 5) Ky3HEUYHKH
3) 6abouku 6) cBepykH
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18. K IlepenoHuaToxpsuibiM oTHOCATCA

1) Hae3aHHKH 4) TepMHUTHI
2) 1IeIKONpABI 5) wJomsl
3) siueens 6) cTpeKo3sl

19. MyxH 4 KOMapsI
1) oTHOCATCS K OTHOMY OTpSY HaCEKOMBIX
2) pa3BMBAIOTCS C HEMOJHBIM NpEBpaLiEHHEM
3) pa3BUBaKOTCA C MOJHBIM NIPEBpALIEHHEM
4) HMEKT OJMHAKOBBIE 10 TUITYy POTOBBIE OPraHbl
5) HMMeIOT TONBKO OJHY Mapy KPhLIbeB
6) HMEIOT KECTKHE HaAKPbLIbs

20. Duaonapa3suTaMH SBISIOTCA

1) neHIMaHuH 4) Onoxwu
2) knemu 5) TpHIaHOCOMBI
3) Bu 6) TenbMHUHTHI

21. YcTaHOBHTE COOTBETCTBHE MEKAY HACeKOMBIM H OTPSAAOM, K KO-
TOPOMY OHO OTHOCHTCH.

Hacexomoe Otpan
1) oBoasl A) Yewyekpslible
2) siiueensl b) [lepenoH4aToOKpbUIbIE
3) cnenHu B) JIBykpbuible
4) xomapsl
5) MypaBbH
6) enKonpsAIL!

KaouH Kk 3a1aHHUAM

Ne ponpoca 1 (2 3.]41]5 6 7 8 9 10
oTBeT 2121} 3 1 2 1 3 4 3 4
Neponpoca | 11 |12 |13 [ 14 | 15| 16 17 18 19 | 20
oTBeT 3121314 1 114,512,3,4/1,34|1,3,5/|2,3,4
3apanmue 21
1 2 3 4 5 6
B b B B b
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Tun Xopaosbie

O6wmas xapaktepucTrka Tuna. Kaace I'osioBoxopaossbie.
JlaHueTHHK: cpeJa oOHTAHHS, BHELIHee CTPOEHHE H
0C00eHHOCTH BHYTPEHHEH OPraHH3alHH

Bce XopRoBble HMEIOT BHYTPEHHMH CKENET, OCHOBHBIM OCEBBIM 3Jle-
MEHTOM KOTOpOTO ABIAETCS XOpAa. XOopAa BO3HHKAET M3 SHTOACPMBbI U
npeAcTaBisieT coboH ynpyruit Tsx, NpeJOTBPALlAOLIMi YKOPOYEHHE Tena
IPH COKpalleHUH MbIML. CHapy>KH XOpRY OAEBAET COENUHUTEIBHOTKAH-
Hasg obonoyka. XopJa CIYXHT I ONOPHl MYCKYTaTypbl H y4acTBYET B
JBHXEHHHM )KHBOTHOTO. B TeueHue Beeit ®U3HU XOpaa COXpaHIETCs TONBKO
Y HH3ILIMX NpeACTaBUTENEH TUMA. Y MO3BOHOYHBIX XHUBOTHBIX XOpAa MpH-
CYTCTBYET B 3MODHOHANBHOM Pa3BUTHH, a 3aTE€M 3aMELIAeTCs MO3BOHOY-
HUKOM. [103BOHOYHHK BBINIOJIHAET Te k€ QYHKLHH, YTO H XOpIa.

LieHTpanpHas HepBHas CHCTeMa XOpPAOBBIX HMeeT TpyOuaTtoe cTpoe-
Hve. HepBHas TpyOka (criMHHOI Mo3r) oOpa3oBaHa M3 3KTOAEPMBI H pac-
MOJIOXKEeHa Hall XOPXOH.

Ilepennuii otaen kMiIe4HoH TpyOkM (TJIOTKAa) y XOPAOBBIX MpPOpPE3aH
xabepHbIMH LIeIAMHU. XKabepHble 11eH COeIHHAIOT IIIOTOYHYIO NMOJIOCTh C
BHELIHeH cpefoi. Uepes xabepHble LIENH OCYNIECTBIAETCS ra3o00MeH H
nutande (GuiabTpauus). Y BOAHBIX MO3BOHOYHBIX (PHIOBI) B KaOepHBIX
wensax hopMHpYyIOTCs #abpbl — OpraHbl BOAHOTO ABIXaHHA. Y Ha3eMHBIX
TIO3BOHOYHBIX kabepHbIE 1LENH NMPUCYTCTBYKOT TONBKO Y 3MOPDHOHOB Ha
HayaJbHBIX TaNax HHAMBUIYaIbHOIO Pa3BUTHUA.

Bce mpeacTaBMTeNM THNA XOPAOBHIX JAEMOHCTPHPYIOT OOLUMIA IUiaH
cTpoenus Tena. Han xopnoi#t pacmonaraercs HepBHas TpyOka, a 1moJ Xop-
J0# — kulIeYHHK. POT OTKphIBaeTcs Ha mepeHeM KOHLE Tella, a aHalb-
HOE OTBEPCTHE — MEpe]l OCHOBAaHHEM XBOCTA.

B OpromHo# YacTH Tena, OA XOpOi U Haj NMHILIEBAPUTEIbHOM TpYO-
KON HaXOAMTCHA CEpALE, H3 KOTOPOTO KPOBb ABIXKETCS B IEPEIHEM Ha-
HpaBJICHHH.

XopaoBele — IBYCTOPOHHECHMMETPHYHbIE BTOPHYHOPOTBIE >KHBOT-
Hbl€ C BTOPMYHO# MOJIOCTBIO Tea.

- [lpencTaBuTeneM THNa SIBASETCA JIAHYemHuK, KOTOPHIA OTHOCHTCS
K knaccy Fonosoxopaoseie. JlaHneTHHKH OOUTAIOT Ha JHE MOpEH TPOITH-
YEeCKHX M YMEDEHHBIX IIHMPOT Ha rnybuHe no 20 MerpoB, 3apbIBLIMCH B
TPYHT, BBICTaBJIsAs HAPYXKY MepeIHHH KOHel Tena. Y NaHUETHHKA OBATbHASA
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dbopma Tena, cyxuBaromascs K XBocTy. Teno JaHUETHHKA TOKPBITO KYTH-
KYIOH, KOTODYIO BBIAENAET OJHOCAOHHBIH MOKPOBHBIA 3MHTENHH.
Ha cniuHHOH cTOpOHE Tena U XBOCTE HaXOAUTCA KOXKHAs CKJIafika — IUIaB-
HHK. Ha mepenHeM koHLie Tena pacnonoxeH poT, okpyxeHHbIH 10-20 ma-
paMH LIynajen.

Brioss Tena oT rosloBHOTO A0 XBOCTOBOTO KOHILA TAHETCS Xopaa. Xop-
Jla 0JIETa COEIUHHUTENILHON TKaHbIO, KOTOpasi (OPMHPYET ONMOPY IIABHHKA
H pa3fenseT MyCKyJaTypy Ha OTAENbHbIE CETMEHTHl. JIBHraTtenbHas Myc-
KyJnaTypa IOII€pe4HOI0s0caTas, COKpallleHHEe MBIIIEYHBIX CETMEHTOB Bhi-
3pIBa€T OOKOBbIE H3THOBI TeNa, 61aronaps KOTOPHIM JaHLETHHK I1aBaeT U
3apbIBaeTCs B IPYHT.

Han xopno#t Haxoautcs HepBHas TpyOka. Ha nepennem koHue Ttena
XOpZa 3aXOIHT BIepe]l HEPBHOH TPYOKH, OTCI0J1a U MIPOUCXOJUT Ha3BaHHE
knacca — ['osoBoxopaosele. B cTeHKax HepBHOH TPYOKH pacroNOkKEHbI
CBETOYYBCTBHTENBHBIE TNa3kd. OT HepBHOH TpYOKM OTXOAAT HEPBBbI K
MYCKYJIaType W BHYTPEHHHM OpraHaM. I'OJJOBHOH MO3r y JaHLIETHHKA HE
Pa3BHT.

Ilo Tumy nUTaHHUsA NaHUETHHK OTHOCHTCH K OHodmibTpaTropaM. Pot
HAaXOAMTCS Ha MepeaHeM KOHLE Tesa B riyOHHE POTOBOH BOPOHKH, KOTO-
pasi OKpyXeHa LiynajibiamMi. POT BeleT B INIOTKY, POHU3aHHYIO *Kalep-
HbIMHU mensamu (ux 6oxee 100). [leperoponku Mexmy LIETAMH HECYT Mep-
UaTeNbHBIA SMUTEIMH, KOTOPbIH CO3JaeT NMOCTOSHHBIN TOK BOJABI 4epes3
TIOTKY. MexokabepHble NEPEropoJKH MPOHU3aHbl KPOBEHOCHBIMH COCY-
JaMH, B KOTOPBIX OCYIIECTBIsETCS ra3ooOMeH. I'azoobMeH Takxe mpouc-
XOIHUT 4epe3 BCIO MOBEPXHOCTh TeJla )KHUBOTHOro. CIienMann3upOBaHHBIX
OpraHoB JbIXaHHS Y JJAHLCTHHKA HET.

Bogna, conepikalas MUILIEBYIO B3BeCh (AETPHT H MEJKHX Oecro3Bo-
HOUHBIX), Yepe3 POT NOMAZacT B ITIOTKY M BBIXOAMT Yepe3 jkabepHsle Iie-
. Iluma ocemaer Ha KamenbKax CIM3H, KOTOPYIO BBIAENAET IMUTEIHH
IJIOTKH, U MOMajaeT B kunleyHuk. KHlika y naHIleTHHKA KOpOTKasi, OT €€
Hayasua OTXOAMT KPYMHBII NEYEHOUHBIH BBIPOCT. AHAJIbLHOE OTBEPCTHE OT-
KPBIBAE€TCS1 B OCHOBAHMH XBOCTOBOTO IUTaBHUKA. [lepeBapuBaHKe U BCachl-
BaHHE ITHIIH NPOUCXOAHT KaK B KMILIEYHHKE, TaK U B MIEYCHH.

Y NaHUETHHKA OJWH KpPYyr KpPOBOOOpAILEHHS, Cepilie OTCYTCTBYET,
KpoBb OeclBeTHas. [lox rinoTkoi HaxoauTcs OprolliHas aopTa, OT KOTOPOH
OTXOIAT xkabepHble apTepUH, BETBSAIHECS B MeXOKaOEPHBIX IIEPEropoaKax.
OxkHcnieHHas KpOBb COOMpAeTCs B CIIHHHYIO a0pTy, OT KOTOPOi HauWHAIOT-
Csl COCYIbl, HECYIIIHE KPOBb K T'OJIOBE M JAPYTHMM OpraHam tena. BeHosHas
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KpOBbL cOOHpaeTcs B GPIOHIHON COCYA, MO0 KOTOPOMY IOCTYTIAET B IJI0TOY-
HBIH OTZeN KHIICYHHKA Ha MexXoKkaOepHbIe NIEPEeropoaKH, I1e OKHCIAETCS.

BrigenuTenpHas cUcTeMa JaHIIETHHKA IPENCTaBIEHA MHOIOYHCIIEH-
HBIMH NapHbIMH HeQPUAHUAMH M HAOMHHAET BBINCIHUTEIBHYIO CHCTEMY
KOJIbYaThIX 4YepBell. Pacnonararorcs Hedpunun B MexoxkabepHBIX Iepero-
ponKax.

HaHueTHHKH — pa3d€JIbHONOJIBIC )KHBOTHBIE. rOHaIII)I 3aKJ1aAbIBAOTCA
B IIEpeHEN 4YacTH Tela MOA IVIOTKOH. ['OHajxel HE MMEKOT MOCTOSHHBIX
NPOTOKOB, H IIOJIOBBIE IPOXYKTHI BBIBOAATCS BO BHEHIHIOIO Cpely 4epes
CIELHaNbHblE BPEMEHHO BO3HMKalOIIKWE NpOTOKH. OIIOAOTBOpEHHE Ha-
pyxnoe. M3 3uroThl pa3BHUBaeTCs JMYMHKA, IIOKPHITas pPECHHUYKaMH,
C TIOMOUIBIO KOTOPBIX OHA IIEPEABUTAETCA.

VY naHLETHHKA HMEIOTCA 9ePThl CTPOEHHs, cOMkaromue ero ¢ Gecro-
3BOHOYHBIMH >KHBOTHBIMH: CTPOEHHE BBIIEIHUTENBHOM CHCTEMBI, HATHYHE
BHYTPHKJIETOYHOTO NHUILIEBAPEHHs, CTpOeHHE (HUIIBTPYIOLIETO anmapara
IIMTaHHE C €r'0 IOMOIIBIO, IbIXaHHE Bceit TOBEPXHOCTRIO TENA.

Haaxiace PoiOn1. O0uias XapakTepHCTHKA HAKJIACCa.
PeuHo# OKYHDL: cpela 00MTaHMS, BHelllHee M BHYTPEeHHee
CTPOeHHE, MOBEAeHHE, PA3MHOXKEHHE H PA3BUTHE.

Mmuoroo6pasue pbid '

Poibbl — NEepBUYHOBOJHBIE XHBOTHBIE, OHH OOHTAIOT B BOAOEMax
pa3snu4HBIX TUNOB. Y OonblIMHCTBA pei0 oOTekaeMas dopma Tena. Terno
HX TIOKPBITO KOXeH, B KOTOpOil HaxonsATcs kocTHble yeuryd. @opma u
CTpOEHHE Helyl pa3nuvaroTcs Yy peld pasHbIX CHCTEMaTHYECKMX TPYTIL.
B koxe pacrionaraloTcs kene3bl, KOTOPbI€ BBIISISAIOT Ciu3b. CnH3b CHU-
’)aeT TPEHHE NIPU CKONBXKEHWH PBIOBI B BOZE, a Takke obiajgaeT OakTepu-
UUAHBIMH CBOHCTBaMH.

B ckenere ppl6 pa3snuyaroT ClieayrolIHe OTACNIBI: OCEBOMH CKeneT (mo-
3BOHOYHHK), CKEJIET TOJIOBHI (4eper) U CKENeT MAPHBIX U HellapHbBIX I11aB-
HHKOB. [T0O3BOHOYHHK COCTOMT M3 ABYX OT/EJIOB: TYJIOBHILHOIO H XBOCTO-
BOro. Y HEKOTOpBIX mpeacTaBuTeNledl (HampuMep, OCETPOBBIX H
KHUCTENEephIX) Ha MPOTKEHHH BCeH XKU3HU B OCEBOM CKEJIETE COXpaHAeTCs
Xopaa. ¥ XpAIEBBIX PpI0 CKeNeT TOJNBKO XPSAIIEBOH. Y OCTaJbHBIX IPYTHI
XpsAll YaCTUYHO (OCETPOBblE) HJIM MOJHOCTBIO (KOCTHUCTBIE) 3aMeIlaeTcs
KOCTHOH TKaHbplo. OceBol ckener oOpa3oBaH IMO3BOHKAMH, KOTOpblE, B
CBOI0 O4epelb, COCTOAT U3 Tejla MO3BOHKA M BEPXHUX AYT, IPU CIUSHUH
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KOTOpBIX (popMHpyeTcs CMHHHOMO3roBoii kaHan. B Hem pacnonaraercs
CNHMHHOM Mo3r. OTPOCTKH BEPXHHX AYT MO3BOHKOB CIY)KaT OMOPOH A
CIHHHBIX IU1aBHUKOB. [103BOHKH TyIOBHIIHOTO OTAena HeCcyT OOKOBbIE
OTPOCTKH, K KOTOpPBIM NPHKpeIUIsiioTcs pedpa. B xBocToBOM oTaene y no-
3BOHKOB 00pa3yloTcs TakKe HIDKHUE AYTH, oOpasylollve KaHaj, B KOTO-
POM NPOXOAAT XBOCTOBBIC BEHA U apTEPHSL.

PpiOBI — mepBbIe MO3BOHOYHBIE XHUBOTHBIE, O0JazaroNnue MapHbIMH
KOHEYHOCTSMH. [lapHble KOHEUHOCTH MpeaCcTaBleHb! MPYIHBIMU U OproL-
HBIMM TU1aBHHKaMH. CKelleT KOHEYHOCTH BKJIIOYAeT B ce0s MosSC KOHEUHO-
CTH 1 COOCTBEHHO CKEJIET CBOOOAHOH KOHEUYHOCTH. Y XpSLIEBHIX PbIO Mosic
MEepeAHUX KOHEYHOCTEH 3ajiera€T B TOJIIE MYCKYJIaTyphl, @ Y KOCTHBIX
pbIO mpuUKperuiseTcs K depeny. Ta3oBbIi MosAC y Bcex pbib HaXOmuTCS B
TonLe OPIOIIHOM MYCKYIaTyphl U He COEIHHEH C MO3BOHOYHUKOM. CKeneT
cBOOOJHON KOHEYHOCTH COCTOMT M3 XPALIEBBIX HIHM KOCTHBIX JIydei, mo-
KPBITBIX KOXeil. KpoMe mapHbIx KOHe4HOCTEH — ILUIaBHUKOB — Y PBIO
HUMEIOTCS HENIapHBI€ IUIABHUKU: CIIMHHOMN, XBOCTOBOM, aHAIBHBIH.

B uepene HaxoaATCs rONIOBHON MO3r U OpPraHbl UyBCTB. Y XPSAIIEBHIX
pbI6 Yepen MONHOCTBIO COCTOUT U3 XpAlld, a Y KOCTHBIX KaXJIbIH €ro oT-
Jen o6pa3oBaH HECKOJNBKMMH KOCTAMU. OpraHbi YyBCTB 3aK/IIOYECHBI B
CrieHUaNbHBIE KaICYJIbl, BXOISIIME B COCTAaB yepenHoi kopobku. K yepen-
HOH KOpOOKEe INpHKpEIUIeHbl YENIOCTH W CKeneT jxabepHoro ammapara.
Y 60NBIIMHCTBA COBPEMEHHBIX PHIO (32 UCKIIOUYEHHEM HEKOTOPHIX BUAOB
axyJ1) xaOepHbIi anmnapaT 06pa3oBaH U3 nATH AyT. K yepeny KOCTHBIX pBIO
OTHOCHTCS M CKEJIET kabepHBIX KpbIlIEK, KOTOPble OTCYICTBYIOT Y Xpsllie-
BBIX.

TynopuimHas MyckynaTypa cCOCTOMT U3 cerMeHTOB. CokpalieH’e Myc-
KyJaTypsl obecrnieyuBaeT OOKOBbIE M3rHOBI MMO3BOHOYHUKA, YTO MPUBOAUT
K JBIKEHHMIO XBOCTOBOIO IUIABHMKA U MOCTYIIATEJILHOMY MEePEMELICHUIO
PBIOBL.

IMmeBapuTenbHbIH TPAKT pHI0 HAYMHAETCS POTOBBIM OTBEPCTHEM, KO-
TOpoe BEJET B POTOBYIO NOJIOCTh. POTOBast MOIOCTh OTrpaHHYeHa BepXHeH
U HWKHEHN 4eNIOCTAMH, HECYIIUMH MHOTOYHCIICHHBIE 3yOBl, KOTOPBIE CITy-
&KaT TONBKO JUIS yAepkaHUsA JoOkIYM. M3 poTOBOI MOJIOCTH mHIIA MPOXO-
JUT 4epes INOTKY B MUILEBOJ, MOTOM B )KENYIOK, a 3aTeM B [IB€HaLIATH-
NEPCTHYIO KHINKY. B Hee BNamaloT NPOTOKH IEYEHH M MOMKEIYXOYHOM
xkene3bl. Y OONBIIMHCTBA PbIO MMEETCS KENYHBIA My3bIpb. Y KOCTHCTBHIX
pbI6 KHILCYHHMK OTKPHIBAETCA HAPY)KY CAMOCTOATENBHBIM aHAIBHBIM OT-
BEPCTHEM, a Y XPAILEBBIX — B KJIOAKY.
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C nuuieBapHTENbHOH CHCTEMO# CBfA3aH IUIaBaTENLHBIN My3BIPb, Mpel-
CTaBIAIOMHUI cOOOH BBIPOCT CTEHKH NMHILEBOAA. Y HEKOTOPBIX KOCTHBIX
pbIO CBS3b TUIABATENBHOTO MY3BIPS C MHILEBAPUTENBLHOW TPYOKOH coxpa-
HAETCA Ha NPOTSHKEHMH BCEH M3HH. Y XPSIIEBBIX PHIO IUIaBaTeLHOTO
ny3eipg HeT. [Ipy u3MeHeHuM oObeMa My3bIpA MEHSETCS YIAENTbHbIH Bec
PBIOBL, 4TO NMO3BOJIAET €if BEPTHKANBHO MTepeMeIaThCsl B TOJILE BOJEL.

OpraHoM BOJHOTO AbIXaHHS pbI6 ciykaT xabpel. XKaOGpel HMEIOT cKe-
net B Buje xabepHbx Ayr. Ha ayrax cuasr xaOepHble jenecTku, NpOHHU-
3aHHBIE KPOBEHOCHBIMU COCYAAaMH, H >ka0epHble ThIYUHKH, KOTOPbIE Ipe-
IATCTBYIOT NONAaJaHHIO KPYIHBIX THINEBBIX YacTHI[ B jxabepHbIE MIENH.
Boja, noctynaromas B IIOTKY Yepes poT, OMBIBAeT xabepHbIE JIEIECTKH, H
B HUX IPOHCXOAUT ra3000MeH MeX 1y BOJOH U KPOBBIO.

VY coBpeMeHHBIX PHIO (32 HCKITIOYEHHEM JBOSKOIBIIANINX) KPOBEHOC-
Hasi CHCTeMa IMpelICTaBlIeHa OJHMM KpYroM KpoBooOpameHus. Cepaue
JIBYXKaMepHOE, COCTOUT U3 Mpelcepaus M xxkenaynouka. OT xeayaouka oT-
XoauT OproniHas aopra. BeHo3Has KpoBb NMOMagaeT U3 Hee B MPUHOCALIHE
xabepHbI€ apTepuu, KOTOphlEe BeAyT B kalphl. B sxkabGepHbIX senecTkax
KPOBb OKHCIIS€TCA M IO BBHIHOCSIIHM >kaOEpHBIM apTepHsM IONajgacT B
cnuHHYI0 aopTy. CriMHHas aopTa TAHETCA IOJ MO3BOHOYHHKOM [0 KOHIIA
Tesla M OTBETBIIAET COCYIBI, CHabXarole apTepHaIbHOH KPOBBIO BCE Op-
ransl. B cepane BeHO3HAas KpOBb IIONIAaeT B Ipeacepaue Mo MATH Kpyi-
HBIM BeHaM. B cepaue pbl6 HaxoouTcs TOJIBKO BEHO3HAas KpPOBb (KpoMe
JBOSAKOJBIILAIIHX, HUMEIOILHUX /[Ba KpYTa KPOBOOOPAIIEHHS ).

OpraHaMu BBIIENCHHS Y PBIO CITyKaT ABE JIEHTOBUAHBIE NTOYKH, TAHY-
IIKECS IO NO3BOHOYHUKOM IPaKTHYECKH BIONBb Bcero Tena. OT HUX OT-
XOIAT MOYETOUYHHKH. Y KOCTHBIX pbI0 MOYETOYHHKH CIMBAIOTCA M OTKpHI-
BalOTCSl HapY)Xy €IMHBIM OTBEPCTHEM Ha KOHIIE MOYEIOJIOBOrO COCOYKA.
Y HHX €CTb MOYEBOH My3bIpb. Y XpALIEBHIX PHI0 MOYETOUHUKHU OTKpBIBA-
I0TCA B KJIOAKy.

HepBras cucrema pei6 COCTOMT M3 IIEHTPaIbHOH (TOJIOBHOH U CIHH-
HOH Mo3r) U nepudepudeckoil. '010BHOIT MO3r 00pa3oBaH MATHIO OTAENA-
MH: MEepPEeIHUM, MPOMEXYTOUHBIM, CPEIHHM, MO3KEYKOM H MPOJOITOBa-
ThIM Mo3roM. [lepeanuii Mo3r cBsi3aH ¢ opraHoM OOOHSAHHS, MO3TOMY B
HEM XOpOLIO Pa3BHUTHI 00OHATENBHBIE NOMH. OT MPOMENKYTOYHOTO MO3ra
OTXOJST 3PUTENbHBIE HEPBHI. 3pHTEIbHbBIE HEHTPhl J€XKAT B 3PUTEIBHBIX
JONAX cpeaHero Mosra. B mpoaonroBaToM Mo3re HaXOJSTCs LEHTPEI Opra-
HOB CiTyxa, OOKOBOH JINHHH M HEKOTOPBIX JIPYrHX OpraHoB 4yBcTB. [Ipo-
JIOJrOBaThI MO3T ILUIaBHO NMEPEXOMUT B CIIMHHON. MoO3kedoK pacrnojara-
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€Tcd HaJ MpOAOATroBaThIM MO3roM. OH OTBEYaeT 3a KOOPAHHALIUIO JBHKE-
HHH U B CBA3U CO CJIOXKHBIMH ABH)KEHHSAMH DPbIO JOCTHUraeT AOCTATOYHO
KPYIHBIX pa3MepoB.

OpraHsl 4yBCcTB PbIO MO3BOJISAIOT KHBOTHBIM OPHEHTHPOBATLCA B TIPO-
CTPaHCTBE M AJICKBATHO pearHpoBaTh Ha U3MECHEHHS (aKTOpPOB OKpyXalo-
meit cpenpl. OpraH 00OHAHUS MPEACTaBIEH MapHbIMH MEIIKaMH, OTKPHI-
BAIOLIHMHUCS Ha TIIOBEPXHOCTH TOJIOBBI HO3ApPAMH. OTiHYHTENbHAA
0COOEHHOCTh CTPOEHUS OpraHa 3peHHs pbld — IapoBuaHas GopMa Xpy-
CTAIMKa W IuIockas poroBuua. OpraH ciyxa HpPeACTaBIeH BHYTPCHHHM
yxoM. KonebaHus Boas! ppiObl BOCIPUHUMAIOT OpraHaMH GOKOBOMH JTHHHH.
YyBcTBUTENBHBIE KJIETKH OpraHa 0OKOBOH JMHHH MOrPY>XECHbl B KaHAJIBI,
NPOXOJAILKE NOJ KOXKEH H OTKPBHIBAIOLIMECS HA MOBEPXHOCTh TeJla OTBEP-
ctusaMd. OpraHaMd XHMHYECKOr0 YyBCTBa CIIYXaT BKYCOBBIE TIOYKH, KO-
TOpble HaXOZATCH B POTOBOH MOJIOCTH W pa3bpocaHbl 1O BCEH MOBEPXHO-
ctv Tena, OHY onpeneNsiioT XUMHUYECKHIH COCTaB BOJBI.

OpraHaMH pa3MHOXEHHs y CaMIL{OB PbIO SBIASIOTCS NapHble CEMEHHH-
KH, @ Y CAMOK — SIMYHHKH (y CaMKH OKYHS OJUH AMYHHK). ['oHans! poid
NpEeICTaBAAOT COOOH MEIUKH, 3aIlOJIHEHHBIE IIOJIOBBIMH NPOAYKTaMH.
Y KOCTHBIX pbIO MOJIOBBIE XKeJie3bl Ha 3aJHEM KOHIIE CIIMBAIOTCA H OTKPHI-
BAlOTCA HApYXy CaMOCTOSTENBHBIM MOJOBBIM OTBEPCTHEM. SIMYHMKHM H
CEMEHHHKH XPAIUEBBIX pbI0 00pa3sylOT MOJIOBHIE MIPOTOKH (AHLEBOABI H
CEMANPOBOJbI), OTKphIBaroLHecs B k10aky. Cpeau peib ecTh H repMadpo-
JIUTHBIE OCOOH (MOPCKOH OKYHB).

s GosbliMHCTBA PBIO XapaKTEPHO HAPY)KHOE OILIONOTBOpeHHE. OHO
NPOUCXOJHUT B BOJE, KyAa CaMLibl ppl0 BHIMETHIBAIOT CIIEPMaTO30MABI (MO-
JIOKH), a CAMKH — SIHIEKICTKH (MKPHHKH). ¥ HEKOTOPBIX pbI0 OILIONOTBO-
pEHHE BHYTPEHHEE, H 3apO/IBIII PAa3BUBACTCSA B MOJIOBHIX MYTAX CaMKH (sii-
LEKUBOPOXKIEHHE, HAlpHMeEp, Yy TynnH). B pasMHOXEHHH pBIO MOXKHO
BBIICIHTH [JBa OCHOBHBIX HalpaBleHHs 3TOro mpoiecca. lleppoe Hanpas-
JIeHHE — 3TO TIPOU3BOACTBO OIPOMHOIO KOJHMYECTBA MOJOBBIX NPOLYKTOB
B BOJy BO BpeMs HepecTta. Tak, Tpecka BbIMEThIBacT 0 10 MIH MKPHHOK,
OOJILIIMHCTBO M3 HUX THOHET Ha PaHHHUX CTaJHAX Pa3BUTHA, W JIHULIb He-
CKOJIbKO MQJIbKOB IOCTUT'alOT [10JIOBO3PEIOCTH. BTOpOH THI pa3MHOXKEHUs
COCTOUT B TOM, 4YTO PbIObl BEIMETHIBAIOT HEOONIBIIOE KOJHYECTBO HKPBI, HO
3a00TATCA O CBOEM IOTOMCTBE, a 3TO JaeT MaibKaM OOJbILUE LIAHCOB Ha
BbDKHBaHUE. HekoTopble ppiObl OTKIAABIBAIOT HKPY B €CTECTBEHHBIE VK-
pHITHA (TTOJ KaMHH, B YTIyOJI€HHS [HA, B PaKyIUKH H T.A.), IPYyTHE CTPOAT
THE3/1a CaMH (TpexHIjas KOJIOIIKA, JaOHpHHTOBBIE PHIOBI U T.A.). EcTh
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BHUJIbI, Y KOTOPBIX CaMilbl BHIHAILIKHBAIOT Pa3BHBAIOLLYIOCS UKPY B POTOBOI
HOJIOCTH (THJIANKA) HIH B CNELMATBHON CyMKe Ha Oprolike (MOPCKOi Ko-
Hek). MHorue peIGbl aKTHBHO OXPAHSIOT CBOW KJIAAKH. Y JKHBOPOIALIHX
pbI6 (MEUMINH, TYNIH H T.O.) HKPHI €llle MEeHbIle, OAHAKO MPOLEHT BbI-
HBIIHX MaJbKOB JA0OCTAaTOYHO BBICOKMH. OIHAKO Takoil crocod pa3MHO-
KEHHs NpaBHIbHee ObUIO Obl Ha3bIBaTh «AHIEKHBOPOKICHHEM», MO-
CKOJIbKY 3apOJIbIll Pa3BUBAETCH TOJNBKO 3a CYET MUTATENbHBIX BEILLECTB
HKPHHKH. Y HEKOTOPBIX aKyJl HabI0faeTcss HacTosllee JKHBOPOXKAEHHE,
TaK KakK 3apofbIlll MOJNy4aeT NUTaTeNbHbIE BElECTBA M H3 OpraHu3Ma
MaTepHu.

PrI6BI npencTaBasioT coboii ApeBHIOK Ipynny MO3BOHOYHBIX. Hcko-
naeMble OCTAaTKH pbI6 M3BECTHBI C ICBOHCKOTO 1epHoaa. JinurTenbHas 3Bo-
JIIOLMA MpHBENIa K BO3HMKHOBEHHIO OOJIBIIOTO pa3sHOOOpa3Hs KH3HEHHBIX
¢dopmM pri6. B Hactosimee BpeMs Ha 3emie oburtaet okono 20 000 Buaos
pbi6. K XpsieBsM ppi0aM OTHOCATCS aKyJIbl U CKaThl; K KOCTHBIM — KHC-
Tenephle, JBOSAKOABIMIAIIHE, OCETPOBbIE M KOCTHCThIE phiObl. HamoTtpsan
KOCTHCTBIX PbI0 — CaMbIH MO00H W MHOTOYHCIIEHHBIH.

3agauus

BoibepHTe OAHMH NPABHJIbLHBIN OTBET.

1. Xopa B TeyeHHe BCel KU3HU COXPAHAETCA Y
1) oxyHns 3) nema
2) D3JIEKTPHYECKOTO CKaTa 4) xapna
2. HepBHas cucTeMa faHLETHHKA MPEACTABNIAET Co60i

1) OpromHy0 HEPBHYIO HEMOYKY

2) HepBHYO TPyOKy

3) TrONOBHOHW M CITHHHOH MO3T

4) pa3bpocaHHBbIE 110 Ty HEPBHBIE KJIETKH

3. IT03BOHOYHHUK PHIO IEIHUTCS HA CIAEOYIOUIHE OTAETbI
1) TynoBUILHBIA U XBOCTOBOMH
2) UICHHBIH, TYJOBHIIHbIH H XBOCTOBOH
3) meHHsIH, (PyIHOH, KPECTIIOBBIH H XBOCTOBOIA
4) neneHue Ha OTAENBI OTCYTCTBYET

4. KocTHo-xpsleBoH ckener umeercs y
1) keThl 3) Genyru
2) cenbau 4) ckaroB
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5. YHCI10 MO3BOHKOB Y OKYHA COCTaBJIAET IPHMEPHO

1) 10 3) 30
2) 20 4) 40
6. ITnaBaTenbHbIH My3bIps HMEETCH Y
1) Bcex puib 3) XxpsuieBbIX peIO
2) YeMIOCTHBIX pBIO 4) KOCTHCTBIX PHIO

7. KpoBeHocHas cucreMa y psi6
1) 3amkHyTas
2) He3aMKHYyTas
3) 3aMKHyTas y BceX KOCTHBIX H HE3aMKHYTasl y XpAIIEBbIX
4) 3aMKHYTas TOJBKO Y ABOAKOIBILIAMINX PbIO

8. B cepaiie y KOCTHCTBIX pbIO COXEPIKUTCH KPOBb
1) B npeacepaHH BeHO3HasA, B KEJTyJOYKE CMEIAaHHAS
2) TONBKO BEHO3Has
3) TOJBKO apTepHAILHAS
4) B npencepAHH BEHO3Has, B XKeNyIOUKe apTepHaIbHAsA

9. Cepane NONMHOCTEIO 3aM0JIHEHO BEHO3HOH KPOBBIO Y
1) naHuerHuka 3) mIOTBBI
2) mpotomnTepyca 4) 06e33y0ku

10. VY okyHs nmeeTcs
1) HapyxHOe, cpeiHee H BHYTPEHHEE YXO
2) cpenHee U BHYTPEHHEE yXO
3) TONBKO BHYTPEHHEE YXO
4) opraHbI ClTyXa OTCYTCTBYIOT

11.  Opransl 60K0OBOMH JIHHHH MPOXOMAT Y PBIO

1) OT rosnoBsI BOOJB BCEro Teja ¢ OHOTo H ApYyroro 6oka
2) OT roJIOBBI 10 XBOCTA 10 CIIMHE

3) OT royioBsI 10 CepeAUHBI TYIOBHILA

4) NOKaNU3YIOTCA BJOJb CIIHHHOTO IUIABHHKA

12. llonoBble OpraHsl y KOCTHCTBIX PBIO OTKPBIBAIOTCH HAPYXKY
1) caMOCTOATENBHBIM OTBEPCTHEM
2) MOYENOoJIOBbIM OTBEPCTHEM Y CAMIOB H MOJIOBBIM OTBEPCTUEM Y
CaMoK
3) aHanbHBIM OTBEPCTHEM
4) OTKpBIBAKOTCH B KJIOAKY
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13.

14.

15.

16.

17.

18.

19.

Poctpym — 310

1)
2)
3)
4

BHJIOM3MEHEHHBIH XBOCTOBOH IIaBHUK OCETPOBBIX
HepeHsAs YacTh TOJIOBBI OCETPOBBIX
BHIOH3MEHEHHBIH IPYAHO# IUIaBHHK Y KHCTENEPhIX
KYTHKYJIAPHBIH BBICTYTI B IJIOTKE Y KHCTENEPHIX

K knaccy KocTHEBIX prIO HE OTHOCATCS

1)
2)
3)
4)

OceTpoBBIEC HMEIOT CIIEYIONIHE XapaKTEPHhIE OCOOEHHOCTH

1)
2)
3)
4)

JBOSIKOJIbIILIAIHE
KUCTenepbie
KOCTHCTEIE
KPYTJIOPOTEIE

MOJIHOCTBIO XPAILLEBOI CKeJleT

OTCYTCTBHE ILJIaBaTEILHOrO My3BIps
»kaGepHbIi annapat 6e3 kaOepHbIX KPBIILIEK
XOpAY B TEUEHHE BCEH >KU3HH

BriGepuTe TpH NPAaBHJILHBIX OTBETA.

Xop/aa coxpaHsieTcs BCIO KH3Hb Y

1)
2)
3)

aKyJIsl 4) OKyHA
JIaHIIETHUKA 5) ket
JIAaTHMEPHH 6) craBpHABI

IInaBaTenbHOrO My3bips HET Y

1
2)
3)

OCETPOB . 4) akyn
CKaToB 5) xapnos
XHMEpP 6) cenpaeit

IIpomonroBatsiit MO3F y pbI6 peryaHpyeT

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

00MeH BelicCTB
KpoBooOpauieHue
MHILEBapeHHE
AbIXaHHE
pa3sMHOXXEHHE
CTaifHOE MOBEICHHE

K otpsany OxyHeoOpa3Hble OTHOCHTCH

)
2)
3)

MIECKaph 4) TunANHA
cKyMOpHs 5) craBpuaa
KOJIIOIIKA 6) TyHen
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20. Oco6eHHOCTBIO XPALIEBBIX PbIO ABNAETCA
1) mnnakoupHas yewmys
2) OTCYTCTBHE IUIaBaTEIBHOTO MY3bIPs
3) He3aMKHyTas KPOBEHOCHAs CHCTEMaA
4) OTCYTCTBHE OPraHOB PaBHOBECHS
5) repMadppoauTHIM
6) otcyTcTBHE )abepHbIX KPBILIEK

21. YcTaHOBHTE COOTBETCTBHE MeX1y Ha3BaHHEM pbibbl U OTPAAOM, K
KOTOPOMY OHAa OTHOCHTCSI.

HasBanue OTtpan
1) dopens A) JlococeoGpasHbie
2) mmorBa b) Kaproo6pa3zHeie
3) rop6ywa B) OxkyHeoOpa3Hble
4) cazan '
5) TyHeu
6) neumx

K4y Kk 3aJaHHAM

Ne ponpoca 1213145 6 7 8 9 10
oTBeT 212113 ]4 4 1 2 3 3
Nesonpoca | 11 |12 |13 |14 | 15| 16 17 18 19 | 20
oTBeT 1|12 714]4]1,231234(234]2,5,6]|1,2,6
3apanue 21
1 2 3 4 5 6
A b A b B b

Knacc 3emuoBoaHbIe. O011as XapaKTepHCTHKA KJacca.
JIarymka: cpena oOMTaHHA, BHelIHee H BHYTPeHHee
CTPOEHHE, 0COOEHHOCTH NMPOLECCOB KH3HEAEATETbHOCTH.
MHuoroo6pa3ue 3eMHOBOAHLIX H UX 3HAYEHHeE.
IIponcxoxaeHHe 3¢eMHOBOAHBIX

Koxa 3eMHOBOAHBIX, WK aMpubuii, o6pa3oBaHa MHOTOCIOHHEIM SMH-~
JEPMHCOM M KOPUYMOM (COOCTBEHHO KoxkeH). B koxe B3pocnsix ambubuit
HaXOAATCS MHOTOYHCIIEHHBIE KOXKHBIE JKeJe3bl, KOTOpbIE MOCTOSHHO Bbl-
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JeNs0T CNH3b, I03TOMY OHa BCeraa BiakHast. KpoMe CIM3HCTBIX xenes3
HUMEIOTCS €Ile H AIOBHTHIE, CEKPET KOTOPBIX NPEACTaBisteT coboH cpeacT-
BO XMMHYECKOi 3alUTHl U 00janaeT GakTepHUHIHBIMU cBoicTBaMu. Ilo-
CKOJIBbKY aM(HOHH UMEIOT KOKHOE IbIXaHHe, M KOTOPOro TaKkke Heob-
XOAMMAa BI@XHas IOBEPXHOCTb, B KOX€ pacronaraerci ©OobILoe
KOJINYECTBO KPOBEHOCHBIX KAIMJUIAPOB.

Ckener 3¢eMHOBOAHEIX COCTOHT M3 OCEBOIO CKejeTa (MO3BOHOYHHKA),
CKeJieTa TOJIOBBI (4epema), ckejera NMapHBIX KOHEYHOCTEH M HX IIOACOB.
[To3BOHOYHHK 00pa30BaH OTAETBHBIMH MO3BOHKaMH, Teda KOTOPHIX MpaK-
TUYECKH MOJTHOCTBIO BBITECHAIOT XOpAY. [I03BOHOYHHK NEIHUTCA Ha YETBIPE
oTHena: WEHHbIH, TYJTOBHILHBIH, KpECTLOBBIH U XBocTOBOH. LIleHHBIH MO-
3BOHOK OJHH, OH MOJABIKHO NPHUWIEHAETCS K 3aTBUIOYHOMY OTIENy yepe-
na, O3TOMY 3€MHOBOJHbIE MOT'YT COBEPILATh HECIOXHBIE ABH)KEHHA IO-
JOBOH B BEPTHKaNbHOM IUIOocKOCcTH. K TylnOBHIIHBIM I03BOHKAaM
XBOCTaThIX am¢uOuii npukperwaioTcs pedpa. Y 06ecXBOCTBIX 3€MHOBOA-
HeIx pebep Her. KpecTmoBeli ormen o00pa3soBaH OJHHUM ITO3BOHKOM.
OH uMeer KpymnHbBIe OOKOBBIE OTPOCTKH, K KOTOPBHIM TNPHWIECHSAETCS
Ta30BbI mosic. Y OecxBOCThIX am(QuOMii, B OTIHYHE OT XBOCTATBHIX,
IO3BOHKH XBOCTOBOTO OT/IeJIa CJIMBAIOTCA B OJHY KOCTh — YPOCTHIb. He-
pen ampuOUiH MHPOKUH U IUIOCKUH, COAEP)KHT MHOTO XPSLIEBBIX dJIEMEH-
ToB. KpynHble OTBEPCTHA INIa3HHUL paclojaraloTcs Ha BEpXHEH CTOpOHe
yeperna,

[Tepexony x OOMTaHHIO Ha cyllle CNOCOOCTBOBAJI0O BO3HHKHOBEHHE
NATHNAIOH KOHEYHOCTH phbluaxkHoro Tuma. OHa Mo3BOJAET KMBOTHBIM
IpeoJoNeBaTh CHILy THXKECTH W o0ecreyHBaeT HX NepeIBHIKEHHE IO
TBepAOH MoBepXxHOCTH. CKeneT KOHEYHOCTH COCTABISAIOT CKENeT Mmosca
KOHEYHOCTH M CKeJieT cBoOOaHOH KoHe4uHOCTH. [limedeBoil mosic (mosic
NepenqHUX KOHEYHOCTel) oOpa3oBaH MapHBIMH JIONATKaMH, ABYMS KIIIO-
YUIIAMU U JABYMS BOPOHBHUMH KOCTSAMH (KOpaKkOHIaMH), COeIHHEHHBIMHU
¢ rpyauHoil. CkeneTt cBoGonHON nepeaHeil KOHEUHOCTH COCTOUT M3 Iie-
ya, Npeamieybs H KUCTH. [11e4o o6pa3oBaHO MJI€YEBOM KOCTBIO, Mpen-
MJIeYb€ — JIYYEBOH H JIOKTEBOH KOCTAMH, KUCTh — KOCTSIMH 3aIlACThs,
MACTH M ¢anadr 4eTelpex naubneB. B coctaB cBo6OIHOM 3aaHEH KOHEU-
HOCTH BXoJAT Oenpo (6eapeHHas kocTh), ToeHb (Gonbmas U Manas Gep-
II0Bass KOCTH) M CTONA, COCTOALIAs W3 MPENIUTIOCHBI, IUIIOCHBI U (ajaHr
IATH nanbLeB. Y OecxBocTelx amMpuOHH KOCTH mpeamieyss (JiydeBas H
JIOKTEBas), a TAKXKE KOCTH TrojieHH (6oabluas U Majas OeplioBbIE) ClIHBa-
I0TCS, a BCe KOCTH 3a/IHEH KOHEYHOCTH CHJIBHO YJUIHHEHBl. Takoe cTpoe-
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HHE MO3BOJIAET JKUBOTHBIM IEpeNBUTAThCS NpbDKKaMH. Ta3oBBIH mosc
(mosic 3aHUX KOHEYHOCTEH) COCTOMT M3 MApHBIX ITOAB3IOIIHBIX, Cela-
JMIUHBIX H JIOOKOBBIX KOCTEH, KOTOpHIE CPOCIHCH MexXAy co6oi. OH
MIPOYHO MPHKPEIUIEH K KPECTIIOBOMY MO3BOHKY IOCPEICTBOM ITOAB3/OLLI-
HBIX KOCTEH.

Myckynatypa aM$pubuil [enuTCs Ha MYCKYyJIaTypy TOJIOBHI, TYJIOBHINA
U KoHeyHocTel. TynoBMIHAsA MyCcKynaTypa 4eTKo cerMeHTHpoBaHa. Crie-
[HAIU3UPOBAHHBIE MBIIILIEI 00ECTIEYHBAIOT CIIOXKHBIE IBWKCHHSA MEPEIHUX
U 0COOEHHO 3aiHUX KOHe4HocTed. Ha ronoBe HaxoAATCs MBIIILBI, TOJHH-
MaloIlKE U OMYCKAIOIIUE HIDKHIOKO YEITIOCTD.

Bce 3eMHOBOJHEIE 110 THITYy MUTAHUSA — XUIMHHKU. POT OTKpBIBaeTCs B
POTOIJIOTOYHYIO MOJIOCTh, HA JAHE KOTOPOH HAXOMUTCH A3BIK. Y JAryIeKk
OH MpPHKPEIIEH K HIXKHEH YeN0CTH CBOUM nepeHUM KoHLoM. [Ipu nosne
HACEKOMBIX 3aJHHH KOHEI S3bIKa BIOPACEIBACTCA U30 PTa, H MPUJIMIIILIAA K
HeMy n00bIYa HampaBiseTcd B POTOINIOTOYHYIO Nosiocts. Ha yemrocTsx
€CTb 3yOBl; y JIATYIIEK OHHM PAcCIONIOXKEHBI TOJbKO Ha BEPXHEH YENIOCTH.
3yObl cayxar A yaepkaHus OoObYM. B poTOrioTouHyio MoysocTh OT-
KpBIBAIOTCS MPOTOKH CIIFOHHBIX XKeJie3, CEKPET KOTOPBIX HE CONEPXKUT IH-
LIEBAPHTENBHBIX ()EPMEHTOB U CIIYXHT HUCKIIOYUTENBHO I CMauyHBaHUA
nviH. M3 poToraoTouHOMH MOJIOCTH MHIIA MO MHIEBOAY MOCTYIAET B XKe-
JAyNOK, 32TEM — B JABEHAALATUNEPCTHYIO KUIIKY (TIEpEHUIH OTAEN TOHKO-
ro KMIIeYHHKa). TOHKMH KHIIEYHHMK MEPEXOAHT B TOJCTBIH W 3aKaHYUBA-
ercsl MpAMOi KUINIKOH, OTKphIBaolIehcs B kinoaky. K muiieBapuTensHOH
cHUCTeMe TPUHAIUIeKAT TaKKe MEUEHb C XKETUYHBIM ITy3bIpeM U MOMKENy-
Jo4yHasg JKene3a. MX TPOTOKM OTKPBIBAIOTCA B IBEHAIUATUIEPCTHYIO
KHIIKY.

JAna OpIxaHust B BO3QYIIHOW cpelde 3€MHOBOJHBIM CIYXKAT JIETKHE.
Taxoke B razoo6MeHe y4acCTBYIOT BCSl IIOBEPXHOCTh KOXH M CIM3MCTBIN
3MUTENUMH POTOTJIOTOYHON mHONOCTH. JIMYMHKM 3€MHOBOIHBIX, KOTOpBIE
OOMTAIOT B BOJIE, IBILIAT HAPYXXHBIMH kabpaMu. Jlerkue amduouii HMeroT
BHJ TOHKOCTEHHBIX MEINIKOB, OIUIETCHHBIX I'YCTOM CEThIO KPOBEHOCHBIX
cocynoB. Kaxzoe yerkoe OTKpBIBac€TCS CaMOCTOATENbHBIM OTBEPCTHEM B
pPOTOIJIOTOYHYIO TOJOCTh, IIOCKOJNBKY TPaxeH Yy 3€MHOBOAHBIX HET.
Bo3ayx noctynaer B pOTOINIOTOYHYIO NOJOCTh Yepe3 HO3[pPH, UMEIOLIHE
creuuanbHele Ki1anaHsl. [Ipy OTKPBITEIX KIAaNaHaxX JHO MOJIOCTH OMYCKAaeT-
cf, U BO3IyX 3acachIBacTCS B MOJOCTh. [IpH NMOAHMMAHMHU IHA MOJIOCTH H
3aKphIBAHMM HO3ApEH KianmaHaMH BO3AyX IIPOTAIKHBAeTCA B JIEIKHE.
TakuMm 06pa3oM, BO3AyX HarHETAeTCA B JIETKUE 33 CUET H3MEHEHHS 00beMa
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POTOrI0TOYHOM nonocTy. Ilomans NOBEpXHOCTH JIETKUX 3€MHOBOIHBIX B
HOJITOpa pa3a MEHbILIE IUIOAAH MOBEPXHOCTH UX KOXKH, IPHHUMAKILEH y
3THX KHMBOTHBIX aKTHBHOE y4YacTHe B AbIXaHHH. Y kab, MpHCIOCOOIeHHBIX
K o0uTaHUIO B GoJee 3acylUTHBOH cpele, KOXa OPOrOBEBAET, H JAbIXaHHE
OCYILECTBIAETCSA NPEUMYILECTBEHHO IETKHMH.

KpoBeHOCHas cHcTeMa 3eMHOBOJHEIX HMEET JIBa Kpyra kpoBooOpatiie-
Hust: Oonblioi U Manbli. [losiBineHHe Maoro Kpyra cBs3aHo ¢ npuobpere-
HHEM HMH JierouHoro Jwixanus. Cepaue y am(pHOHI TpexkamepHoe, CO-
CTOMT W3 [BYX NpEACEpAHH H OOHOTO >enynodka. bonbwol Kpyr
KpOBOOOpallleHUs HAYUHAETCS ABYMS AYTaMH a0pThbl, KOTOPbIE OTXOIAT OT
apTepHalbHOTrO KoHyca. Ha clIMHHO# CTOpOHE TeNla AyTH CIHBAIOTCA H 00-
pa3yioT CIIMHHYIO aopTy, KOTOpas OTAaeT cOCyldbl KO BCEM OpraHaM Teja.
OT apTepHanBpHOTrO KOHYCa OTXOIAT TaK)Ke COHHbIE apTepHH, CHabxarouue
HanboJsiee OKHCIEHHOW KPOBbBIO roynioBy. Manblid (JIerOYHBIH) KPYT KpPOBO-
oOpallleHHs1 HAYHHAETCS MApHBIMH KOXHO-JIETOYHBIMH apTEPHIMH, KOTO-
pbl€ TalOKe OTXOIAT OT apTepHaIbHOTO KOHyca. OHM HECYT KpOBb K Opra-
HaM JbIXaHHA — KoXke M JierTkuM. OT Jerkux oboraiieHHas KHCIOPOAOM
KpOBb coOHpaeTcsl B MapHEBIE JIETOYHBIE BEHBI, BIAJAIOILUE B JIEBOE HpE-
cepaue. B mpaBoe mpeacepane BEHO3HYIO KpPOBb OT BCEro Teja JOCTaBJisi-
IOT MapHBIE NIEpeIHHE TOJIbIE BEHBI H HeMapHas 3aJHss nosas BeHa. Kpome
TOro0, B IpaBOE MpeAcepaUe MonajgaeT TaKke MOpLHs apTepHalsHON KPOBH
1O KOXXHBIM BeHaM. B pesynbpTate B mpaBoM NMpeACEpAHH KPOBb OKa3bIBa-
ercs cMeumiaHHoH. W3 mpencepauit kpoBe momnazaer B jkeaynodek. B pe-
3y/lbTaTe 0cOO0r0 BHYTPEHHETO CTPOEHHUS JKENyJ04YKa B HEM HE MPOHCXO-
JUT HOJNHOFO NMEpPEMEIIHBAHUS apTepHAIbHOM M BeHO3HO#H KpoBH. Oco6blit
MOPSIOK OTXOXKACHHS apTepuil OT XKelydodKa COCOBCTBYET MONaJaHHIO
Hanbosnee OeIHOH KHCIOPOAOM KPOBH B KOXKHO-JIETOYHBIE apTEpHH, CMe-
IIaHHOH KPOBH — K OpraHaMm Tena, a Hanbonee 60ratoii KUCIOPOJOM Kpo-
BH — K OpraHaM TOJIOBBI.

OpraHsl BbIIE/IEHHS IPEICTaBIEeHb! TAPHBIMH TYJIOBHILHBIMHU ITOUYKaMHU
(31aeck KpoBb OCBOOOXK/AETCA OT MPOAYKTOB 0OMEHA), OT KOTOPBIX OTXO-
JAT MOYETOYHHMKH, BNAJAOlIMe B KIoakKy. M3 xinoaku Moda nomagaer B
MOueBOH My3blpb. [locne HanmonHeHUss MOYEBOTO My3bIps MOYA CHOBA IO-
CTynaeT B KJI0aKy ¥ BHIBOAMTCS M3 OpraHu3Ma. YacTh mpoayKToB oOMeHa u
60JIB1II0€ KOJIMYECTBO BJIarH BBIIENSAETCA 4€pPe3 KOXKy. ITH OCOOEHHOCTH
HE MO3BOJIM/IM 36MHOBOJHBIM IOJHOCTBIO NEPEHTH K Ha3eMHOMYy 00pazy
XKH3HU.
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IonoBHO# Mo3r cocTOHMT U3 nsATH 0oTAenoB. [lepeaHuii MO3r OoTHOCH-
TEJIbHO KPYMHBIH, pas3lesieH Ha JBa NOJyLIapHs, UMeeT KpymnHble 00OHA-
TeIbHBIE NOMH. [IpoMexyTOUHBI MO3r XOpOIIO pa3sBHUT, & CPEIHUH MO3T
OTHOCHTEJILHO HeBEJMUK. MO3xkeuok pa3BUT ¢1abo, 4TO CBA3AHO ¢ OJHO00-
Pa3HOCTBIO JBMXEHHUH, COBEPILIAEMBIX XHUBOTHBIMH. [1pononroBarsiii MO3r
OTHOCHUTENIBHO KPYTIHBIH, SBIAETCS LEHTPOM pPEryisldd IbIXaTeIbHOMH,
KPOBEHOCHOH M MHIIEBAPUTENBHOR CHCTEM.

OpraHbl 4yBCTB H3MEHIIUCH B CBA3U C NEPEXOIOM K HazeMHOMY 00Opazy
#H3HU. OpraH 3peHust — IJ1a3, OH 3alUIICH MOABIKHBIMH BEKaMH, HMEET
BBIMYKJIYIO POTOBHIlY U XPYCTaJIMK B BUIE JHH3bI; CEKPET CMELHAIbHBIX JKe-
Jle3 CMayMBaeT POrOBULY M MPEIOXPAHACT €€ OT BLICBIXaHUs, Y MHOTHX pa3-
BUTO LIBETOBOE 3peHue. OpraH 000HSIHHA — OOOHATENbHbIE MELIKH (OTKpbI-
BAIOTCS HApYXy HO3APAMH, & B POTOMVIOTOYHYIO HOJIOCTh — XOaHAMH, H
GYHKUMOHUPYIOT TOJNBKO B BO3AYUIHOM cpene). OpraH BKyca — BKYCOBBIE
MOYKH B POTOBO#H IOJIOCTH M Ha s3bIKe. B opraHe ciyxa, Kpome BHYTPEHHE-

'TO yXa, OSABJIAETCA HOBBIH OTIEN — CpEIHee yXo (anmapar yCHIeHHs 3BY-
KOBBIX Koye0GaHHWil), B KOTOPOM €CTh OJHa CIIyXoBas Koctouka. CpenHee
yXO OTIEJIEHO OT BHeLIHEH cpensl OapabaHHOH nmepenoHkoi. OpraH 60ko-
BOM JIMHHMH €CTh TOJILKO Y TOJOBAaCTHKOB H BOAHBIX MPEJACTABUTENIEH 3EMHO-
BOJHBIX.

Y GOJIBIIMHCTBA 36MHOBOJIHBIX OIUTOJIOTBOPEHHE MPOHCXOAMT B BOJE.
VY caMoK SHMLIEKIETKH BHIIAJAIOT B [IOJOCTh TEJIa M NIONAAAIT B AHLIEBOBI,
OTKpBIBalOLIMECH B KJI0AKY, @ Y’K€ 3aTEM M3 KJIOAKH BBIBOJIATCA HAPYXy.
Camupl HIMEIOT napHble ceMeHHUKH. OTXOAAIINE OT HUX CEMABBIHOCAIINE
KaHaNbUbl BMAJAIOT B MOYETOYHHUKH, OJHOBPEMEHHO CIIyXalllUe caMlaM
cemsanposoaaMd. OHU Takke OTKPBIBAlOTCA B KJI0aky. Uepes HEKOTOpOE
BpEMsS M3 HUKPHHOK BBUIYIUIAKOTCA JMYHHKH, KOTOpPbIE BENYT HCKIIOYH-
TEJIbHO BOIHBIA 00pa3 >KW3HU U MO CTPOEHHIO HAIlOMHHAIOT PhIO (rojoBa-
CTHKH). Y JHYHUHOK HET NapHbIX KoHeyHocTeH. OHU ApIAT Hapy>KHbIMU
xabpaMH, MMEIOT ABYXKaMepHOe cepjile, OJUH KPYT KpOBOOOpallleHUs U
opraHbl 0OKOBOH JIMHHM. [IMTalOTCS rOJIOBACTHKM PACTUTENBHOH MHUILEH,
cockabuBas BOAOPOCIH C MOBEPXHOCTH BOAHBIX pacTeHHil. B mpouecce
Metamopdo3a MPOHCXOOUT H3MEHEHHE BHYTPEHHEIO H BHEIIHETO CTpoe-
HHS )KUBOTHBIX, H OHH MPHOOPETAIOT YEPThl B3POCTbIX aMbHOHH.

3eMHOBOJIHBIC HEKOTOPBHIX BH/OB JACMOHCTPUPYIOT 3a00Ty O MOTOMCT-
Be (orcaba-nosumyxa, KBaKIY, 0XCHOaMepukanckas nuna v 1p.). KakoBbl
Ob1 HH OBLTM OCOOEHHOCTH Pa3MHOXKEHUS OTHAEIbHBIX BHIOB 3€EMHOBOJI-
HBIX, JUIS pa3BUTHA UX IIOTOMCTBa HEOOXOAMMa BOJHAA Cpelia.
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[lpenxu amdubui, koTopsle 0GUTANH B BOJHOM Cpejie, TOMKHBI ObLTH
UMETh BO3JAYHIHBIC OPraHbl AbIXaHUA. 1aKMMH BO3MOXHBIMH IpPEIKaMH
MOTJIY ObITh KaKHe-TO ABOSKOJBILAINNE H KHCTenephie pribsl. BeposTHee
BCEr0 3€MHOBOJHBIE IIPOMCXOAAT OT APEBHUX KucTenepwlx poid. [lo
CTPOCHHIO KOHEYHOCTEH H Yeperia 3TH phlObl O4eHb OJIM3KH K HCKOMAaeMbIM
3€MHOBOIHBIM KapOoHa — creroueganaM, KOTOPEIX CYHTAIOT MPeAKaMU
COBpEMEHHBIX aM(HOHiA.

CoBpeMeHHBIE 3EMHOBOJIHBIE MPHHAMICKAT K TPeM OTpAaaM: BesHo-
rue, Xsoctatele U becxBocThle. K nepBoMy OTHOCHTCS HEGOIBILIOE KOJIH-
4ecTBO BHIOB (0K0J0 60), KOTOphIe BEAYT POIOUIHI 00pa3 KH3HH, HAIO-
MHHAIOT OOJIBIINX 4YepBei, U MOITOMY JaHHBIA OTPS HA3bIBAIOT TAKKE
4epBAiraMi. becxXBocTble 3eMHOBOIHBIE IIEPEABUTAIOTCA C ITOMOILBIO
NPBDKKOB, Y HHUX pPa3BUTHl MOLIHBIE 3aJHHE KOHEYHOCTH U OTCYTCTBYET
XBOCT. THIIMYHBIE NpEACTaBUTENU GECXBOCTBIX — TPaBsHAsA U OCTPOMOpP-
nas JAryIUKH, cepast M 3eneHas xkaObl, KepJISHKH, YeCHOYHHIIbI, KBaKIIH.
K otpsimy xBocTaThix aM(puOUii OTHOCATCS OOBIKHOBEHHBIH W rpeOeHYaThIN
TPUTOHBI, CallaMaHJIPbl M aKCOJIOTIIH, IPOTEHA.

3aganus

BobiGepHTe 0AHH NPaBUHJIbHBII OTBET.
1. Y NArymeK YHCio MmeHHbIX M03BOHKOB PABHO
1) omHOMy
2) nBym
3) cemu
4) 1eiiHble MO3BOHKH OTCYTCTBYIOT

2. B oceBoM ckenete 6ecXBOCTHIX aM(pHOUIl BBIAENAIOT CIEAYIOLIHE
OTAEJNbI
1) TynoBHUIIHHIH H XBOCTOBOM
2) INEHHBINA, TYJOBHIIHBIH, KPECTIIOBBIH U XBOCTOBOH
3) 1IEHHBIA, TPYJHON, MOACHUYHBII U KPECTLOBBINA
4) meHHbIH, rpyaHOH, MOSCHUYHBIH, KPECTIOBBIH H XBOCTOBOIA

3. BOpOHbH KOCTH Y JIATYUIKH BXOOSAT B CKCJIET

1) mosica 3aAHUX KOHEYHOCTE

2) mnosca nepeIHUX KOHEYHOCTEH

3) cBOOOIHBIX NEPEAHHUX KOHEYHOCTEMH
4) cBOOOAHBIX 33 JHUX KOHEYHOCTEMH
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10.

11.

192

VY asrymiex Manbli Kpyr KpoBOOOpalLEHHs 3aKaHUHBAETCA B

1) mnpaBoM npeacepauu
2) neBOM mpencepaHu
3) xemymouke

4) y naryuiex Bcero OIUH Kpyr KpoBoOOpalleHHs

Y nsrymex GoJbiIoN Kpyr KpOBOOOpaUICHHS HAYHHAETCS B

1) neBoM xemymouke 3)
2) mnpaBOM XENIyROUKe 4)

€AMHCTBEHHOM XeNyIouKe
apTepHATLHOM KOHYCE

Y 6ecxBocThix aMpHOUiT BEeHO3Has KPOBb TEYET 110

1) nmyram aopTsl

2) KOXHBIM apTepHiIM

3) NOAKIIOYHYHBIM APTEPUAM
4) neroyHBIM BEHaM

Tonbko apTepHanbHas KpOBb B CEPILIE JIATYIIKH COXEPKHTCS B

1) nesoM mpencepauu 3)
2) m[paBOM mpeacepaun 4)
IIpenMy1IeCTBEHHO TETKUMH IBIIIAT

1) nsrymkun 3)
2) xabbt 4)

VY aaryiex UMeKTCs

1) ToONBKO BEpXHHE BEKH 3)
2) TONBKO HH)XKHHE BEKH 4)

B 000HX NpeACEpIHsIX
B JKeNyI04uKe

TPHUTOHBI
KBaKILH

BEPXHHUE H HUXKHHUE BEKH
BE€KH OTCYTCTBYIOT

B ciyxoBoM anmnapare y nsrymek HMeeTcs

1) HapyXHOE CIyXOBOE OTBEPCTHE, CpelHEe YXO M BHYTPEHHEE

yX0
2) cpenmHee yXO M BHYTPEHHEE YXO
3) TONBKO BHYTPEHHEE YXO

4) OapabaHHas MepemoHKa, CPENHEE YXO H BHYTPEHHEE YXO

Moudenonoseie OpraHbl y 3¢ MHOBOIHBIX OTKPBIBAOTCA

1) B wiocaky
2) CcaMOCTOATENBLHEIMH OTBEPCTHAMH

3) y 6eCXBOCTHIX — B KJI0aKy, ¥ XBOCTAThIX — CaMOCTOATEJIbHBI-

MH OTBEPCTHAMH

4) y caMIIOB B KJIOAKy, ¥ CAMOK CaMOCTOSATEIIBHBIM OTBEPCTHEM



12.

13.

14.

15.

16.

17.

18.

[ameTh! y 6€CXBOCTBIX 36MHOBOHBIX
1) BbIOpachIBalOTCS HApYXy depe3 KIoaky

2) BBIOpaCHIBAIOTCA HapYXy Yepe3 MPOTOKH MOJIOBBIX JKENE3

3) CaMLbl BBOIAT CIEPMATO30HMIBI B KJI0OAKy CaMKH

4) CaMIbl BBOIAT CIIEPMATO30HAbI B MOJIOBOC OTBEPCTHE CAMKH

VY roJioBaCTHKa HMEIOTCA

1) TOnBKO HapyXHbIE KabpPbI
2) TOJIBKO BHYTPEHHHE KaOpbl

3) B mpolecce pa3BUTHS NPOHUCXOAHMT CMEHA HapyXHBIX Kabp Ha

BHYTpEHHHE
4) mNpOUCXOAUT CMEHa BHYTPEHHHX KaOp Ha HapY)KHbI€

I'onoBacTHK HMEET KPOBEHOCHYIO CHCTEMY
1) He3aMKHYTYIO

2) ¢ OJHUM KpyroM KpoBooOpalleHHs U ABYXKaAMEPHBIM CEPALIEM
3) c oaHuM KpyroM KpoBooOpalleHUsI U TPEXKaMEPHEIM CEPALIEM
4) c OByM# KpyraMH KpoBooOpalleHHs ¥ TPEXKaMEPHbIM CEPALIEM

IMepexoanoit hopMoii Mex 1y HCKOTTaeMBIMH pbiOaMH U aMpubuaMu

CUHTAIOTCA

1) crerouedannt
2) HXTHOCTETH
3) KOTHJI03aBpbI
4) ceiiMypuu

BoiOepHTe TPH NPaBHJIbLHLIX OTBETA.
K orpsay 6ecxBocThIX aMbHOUIi HE OTHOCATCS

1) >KepisiHKH 4) KBaKIIH
2) YeCHOUHHIIBI 5) canaMaHzpsl
3) TPHUTOHBI 6) uepBAru

B cocraB meyeBoro mosca y ampuOuii BXxoxsat

1) nnedyeBble KOCTH 4) JOKTeBBIE KOCTH
2) nomaTkH 5) nyuyeBble KOCTH
3) KIOYHLBI 6) kopakoujbl

Y 6ecxBocTbIx aM(pHOHii apTepHanbHas KPOBb TEYET 1O

1) neroyHsIM BeHam 4) COHHBIM apTepHAM
2) KOXHEBEIM BEHaM 5) ayram aopTHl

3) KOMXKHO-NETOYHEIM apTEPHAM 6) TMoibIM BEHaM
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19.

VY ronoBacTuka uMeeTcs

1) nByxkamepHoe cepale
2) TpexkaMepHOE Cepiie
3) omuH Kpyr KpoBoOGpaleHHs

20.

1) TynoBHLIHEIE TOYKH

2) Ta30BBIE HOYKH

3) MOYETOYHHKH

4) 1Ba Kpyra KpoBOOOpallleHus

S) opraH 60KOBOH JTHHHH
6) napHble KOHEYHOCTH

K OpraHaM BEIXCJICHUS JIATYIIKH OTHOCATCH

4) npotoHedpHIHH

5) wmeranedpuaun

6) MoueBoii Mmy3bIph

21. YcraHOBHTE COOTBETCTBHE MEXAY 3€MHOBOIHBIM H OTPHAOM, K
KOTOPOMY OHO OTHOCHTCH.

3eMHOBOIHOE Otpsan
1) xBakum A) becxBoctbie
2) XKepIsHKH b) Xsocrartnie
3) akconoTaH B) be3Horue
4) canaMaHIpEl
5) YeCHOYHHILEI
6) 4epsru

Kiaouu K 3a1aHuaM

Ne Bonpoca 1 (23 |4]|S5 6 7 8 9 10
oTBeT 1122 (2]4 2 1 2 3 4
Negompoca |11 |12 |13 |14 |15 | 16 17 18 19 | 20
OTBET 1 (13 |2]2]356/(236]/1,24]1,35]1,3,6
3apnanue 21
1 2 3 4 S 6
A A b b A B

Knacc Ilpecmbikaomuecs. O61mas XapaKTepHCTHKA KJIacca.

MHoroo6pasue coBpeMeHHBIX MPeCMbIKAIOLIMXCS.
IIpoucxoxknenue npecMpikammxcs. Jpesnune
NpeCMBbIKAIOUIHECs: JHHO3ABPHI, 3Bep03y0ble Alepbl

Ilpecmulcaloumecn — NEPBbIC NMO3BOHOYHBIC XUBOTHBIC, NOJIHOCTBIO

nepeiene K OOMTaHHIO Ha CYLIe H YTPaTHBIINE CBA3b C BOJOH. B cBs3M €
3THM Y TipelcTaBUTeNei Kiacca BeipaboTaics LielblH KOMIUIEKC MPHCIoco0-
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JIeHWi. Y mpecMBbIKarolMXCcs 0ojiee COBEpILUEHHAs AbIXaTellbHasi CHCTEMA.
OHH OTKJIAABIBAIOT SiIIA, 3aILHLLIEHHbIE CKOPJIYIIOH, 3apO/iblIL B AHIIE HMEET
aMHHOTHYECKYIO 000JI0YKY, CIIeZ0BaTENbHO, NPECMBIKAIOILKECS — aMHHO-
Thl. PEeNTUINM HMMEIOT CYXY10, OPOTOBEBIIYIO, PAKTHYECKH JIMIIEHHYIO JKE-
Jie3 KOKy. JTO MO3BOJNSET YMEHBIIHTH MOTEPH BOIBI MPH HCIAPEHHH C €€
MOBEPXHOCTH. B KOXe eCTh crendaibHble 3alINTHbIE 00pa3oBaHus (poro-
BBIC YEHIyd M INMTKH). U1 penTHiIMid XapakTepHa JHHbKA — INEPHOAHYE-
CKast CMEHa HapY»KHBIX KOXHBIX TIOKPOBOB.

CkeneT PeNnTHINil COCTOMT M3 TEX YK€ OTHEJIOB, YTO H y BCEX IO3BO-
HOYHBIX (IIO3BOHOYHHK, YEPEN U CKENET NapHbIX KOHEYHOCTEH H HX I0s-
coB). OceBo# ckeneT BKIIIOYAET MATh OTAENOB: IHEHHEBIH, FPYAHOH, MOsC-
HHYHBIH, KPECTUOBBIH U XBOCTOBOH. Konu4ecTBo MO3BOHKOB B LIEHHOM
OTIene y pa3sHbIX PeNTHUIHH Kojebnercss B 3aBUCHMOCTH OT CHCTEMaTHYe-
CKOH NPHHAJUIEXKHOCTH KHBOTHOTO, /[Ba MEPBBIX IIEHHBIX MO3BOHKA pETI-
THIIMH UMEIOT 0c000€e CTPOECHHUE, KOTOPOE 00ECIIEeYHBAET NMOJBHKHOCTD IO-
noBel. [lepBblii NO3BOHOK (aTiaHT) MMeeT (GOopMy KOJbL@ U TMOIBHIKHO
COYJICHAETCS C 4YepernoM. Y BTOpOro LIEHHOro MO3BOHKA (3MHCTpodes)
€CThb BBIPOCT, BXOAAUIMH B 3TO KonbLo. braromaps momo6HOMy cousieHe-
HHUIO TIO3BOHKOB TI'OJI0Ba MOKET CBOOOJHO NepeMellaTbcs KaK B TOPH30H-
TaJIbHOM, TaK U B BEPTHKAIBHOM MIOCKOCTSX.

Y penTwiauil (3a HCKJIIOYEHHEM 3MeEH) MOABISETCA IpyldHas KIETKa.
Ona ofbpa3oBaHa peOpaMH, KOTOpbIE NPHKPEILIAIOTCS ONHHM KOHLOM K
TpyIduHe, a IPYTUM — K TPYAHOMY OTAENY NO3BOHOYHHKA. [osCHUYIHbIH
otaen o0pa3oBaH pa3HBIM YHCJIOM IO3BOHKOB. KpecTLOBBIH OTAEN COCTO-
UT U3 IBYyX MO3BOHKOB, K KOTOPBHIM MpHWICHSAETCS Ta30BblIi nosc. [1o3BoH-
K4 IIeHHOro M MOSCHHYHOTO OTACIOB PENTHIHil Taioke HecyT pebpa,
HO OHH OTHOCHUTENBHO KODOTKHE W HE COEJUHEHbl C TIPYIHHOMH.
B XBOCTOBOM OTIEN PENTHIMIT MOXET BXOOWTh pPa3HOE KOJIHYECTBO MO-
3BOHKOB. Y fIIEPHI] MO3BOHKH XBOCTOBOI'O OTHENA YIJIHHEHBI H UMEIOT
0c000¢ CTpPOCHHE (XPAMICBHIC JHCKH), YTO MO3BOJIAET UM «OTOPACHIBATHY
XBOCT IIPH OMNAacHOCTH. Hepe3 HeKOTOpoe BpeMsi XBOCT OTPAacTae€T BHOBb,
HO €T0 OCHOBOH B 3TOM Cry4ac Cay>XaT HC KOCTHBIC IMO3BOHKH, a XpsAIlC-
BOH CTEPKEHb.

Yepen npecMbIKaroLIMXcs 00pa3oBaH KOCTAMH. UeNIOCTH BBITAHYTOMH
¢opmel, UX ABHXKEHHE 00ecredrBaeT MOIIHAS XKEeBATE/IbHAS MyCKyIaTypa.

CTpoeHHe NOACOB KOHEYHOCTEH CXOMHO CO CTPOCHHEM 3THX OTHENIOB
CKeneTa y 3eMHOBOIHBIX. B npukpernieHud nosca nepeaHux KOHEYHOCTEH
K MO3BOHOYHHKY YYaCTBYIOT KaK MBIIILBI, TaK U TpyAHHA. Ta3oBbli mosc
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KpPENMTCA K IBYM MO3BOHKaM KpecTuoBoro otaena. CBoGoaHas KOHeY-
HOCTb MMEET CTpOEHHE, THIMYHOE /IS Ha3eMHBIX NMO3BOHOYHBIX. [Ipouc-
XOJHUT JanbHeHIIee YCI0KHEHHE TYJ0BHIIHOM MYCKyNaTyphl: obpasyrorcs
IPYNIbl MBIIL LIEH, obecreyrBaroIliie ABHKEHHSA TONOBBI U Mexpebep-
HBIX MBI, Ojarofaps KOTOPHIM MPOMCXOAMT PacIIMpEHHE H CKAaTHE
IPYAHOH KJIETKH.

IHieBapuTe/ibHas CUCTEMA HMEET CTPOEHHE, THITMYHOE ISl BCEX MO-
3BOHOYHBIX JKHBOTHBIX. OHa HAYHHAETCS POTOBOM MOJOCTHIO, OTKYAA IH-
111a MOMNAJaeT B INIOTKY, 3aTE€M B MHILEBOJ, Aalee — B KeNyIOK, TOHKHH U
TOJICTHIH KHIIeYHHK. Ha rpanuue Mexay MociefHHMH IByMs OTAEIaMH
HaxoAHTCs HeOombLIas cenas KUIIKa. 3aKaHYMBAeTCs MHUIIEBAPUTENbHBIH
TPAaKkT NPsAMOH KHMIIKOH, OTKpBIBalOILEHCs B Kioaky. UMeroTcs nedyeHs ¢
XKEITYHBIM My3bIpeM M MOJKETyI0o4YHas kene3a. [IpoTOKM MHIeBapHTENb-
HBIX X€JIE3 OTKPBIBAIOTCS B ABEHAALIATUIIEPCTHYIO KHIIKY.

EnuHcTBeHHBIN opraH nbixaHus y pentwiuii — nerkue. Koxka B pe-
3yJbTaT€ OPOrOBEBAHUS YTPAuMBAET ABIXATENBHYIO (YHKUHIO. Y pa3HbIX
BUJIOB PENTUIIMH JIETKHE UMEIOT Pa3lIM4YHOE CTPOeHHE. JlbIxaTenbHas CHC-
TE€Ma Ha4YHHAETCS HO3APAMH, KOTOpBIE BEAYT B HOCOBYIO nojoctsk. U3 Ho-
COBOH IIOJIOCTH BO3AYyX IONAagaeT B POTOTJIOTOYHYIO MOJIOCTh, OTTYA2 B
ropTaHb, TPAxew M MO ABYM OpOHXaM NpPOHUKAeT B Jierkue. B cTeHkax
Tpaxed U OPOHXOB €CTh XPpslileBhIE MOJTYKOIbLA, NPEJOXPAHSIIOUIME HX OT
cnajaHus. BepxHue apIxaTenbHble MyTH 00pa3yroTcs Yy peNTHIIMH B CBA3H
C y/UIMHEHMEM IlIeHHOro otaena. ['pyaHas kieTka MO3BOJIAET PENTHIMAM
IIPUMEHATh MEXaHU3M pebepHOro IbIXaHUsA (aKTHBHBIN BIOX U [TACCUBHBIN
BBIJIOX).

B KpOBEHOCHO# cHCTeMe NPEeCMBIKAIOIIMXCS J1Ba Kpyra KpoBooOpariie-
HHUsA (OONBILIOH M Manbli), cepaue TpexkaMepHoe. B jkenynouke 60JbIIHH-
CTBa PENTHIMH eCTh HEMoJHas IEperopojka, KOoTopas NpeAOTBpallacT
MIOJIHOE CMEILIMBaHHE BEHO3HOH U apTepHaibHOH KpoBH. MckmoueHne —
KPOKOJWIIBbI, Y KOTOPBIX 3Ta Neperoponaka mnonHas. OT onpelesieHHbIX y4a-
CTKOB KENyIO4Ka, COepkalluX KPOBb, B pa3HOH CTENEHH OKUCICHHYIO,
OTXOAAT TPH KPYNHBIX cocyna. JlerouHas apTepust HeceT YHCTO BEHO3HYIO
KPOBB B JIETKHE. JTa apTepus OTHOCHUTCS K MaJloMy Kpyry KpoBooOparie-
Hus. [IpaBas xyra aopThl COOEPXKUT TOJIBKO apTepUalIbHYIO KPOBb; OT HEe
OTXOZSAT COHHBIE aPTEPHUHU K FOJIOBHOMY MO3TY M COCY/BI K IIEPEIHHM KO-
HeyHocTaM. JleBas ayra HeceT cMellaHHYIO KpoBb. CIMHHas aopTa, obpa-
30BaHHAasl CIMAHHEM JIEBOH M mpaBoH Iyr, cHa(XKaeT CMEIIaHHOH KPOBBIO
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BHYTPEHHHE OpraHsl. BeHO3Hast KpoBb HanpaB/IsS€TCs B MpPaBOE Npeacep-
JMe 10 ABYM IIEpEeTHUM U OJHOM 3aJHEH MOJIbIM BEHaM.

OpraHaMH BbIIENIEHHS PENTHIINI ABJISAIOTC NMOYKM. B moukax ocyuie-
CTBJIsIETCS Me€XaHH3M 0OpaTHOro BCacChIBAHHS BOIbI, MOITOMY PENTHIIHH
JKOHOMST BOIY NpH BblAesieHHH. OT Mo4YeK OTXOAAT MOYECTOYHMKH, OT-
KPBIBAIOIIHECA B KJIOAKY. 3/1€Ch )K€ HaXOMUTCS OTBEPCTHE MOUYEBOrO IIy-
3bips. [IpoayKTOM BbIAENEHHs Y OAHHUX BHAOB PENTIIINA (BOAHBIE Yeperna-
XH, MOPCKHE 3M€H) SIBISETCS MOYEBHHA, Y APYTUX (OOJBLIMHCTBO 3MEH,
BapaHbl) — MOuY€eBas KUCJIOTA.

Bce npecMblkaromiyecs — pas3JelbHONONbIE KHBOTHBIE. CaMIilpl HMe-
IOT MapHble CEMEHHHKH. OT HUX OTXOAAT CEMAMPOBO/BI, [0 KOTOPHIM CO-
3peBlIHEe CIEPMATO30MABI BRIBOAATCA B Kioaky. CaMibl HMEIOT KOmyJis-
THBHBIE OpraHbl, NO3TOMY OIUIOJOTBOPEHHE Y PENTHIMH BHyTpeHHEE. 3To
ellie OIHO M3 MPHCIOCOOIEHHI KUBOTHEBIX K TIOJIHOCThIO Ha3eMHOMY 00pa-
3y *ku3HM. SHUEKIeTkH CO3peBaoT B MapHbIX AMYHHMKaX caMok. Omiomxo-
TBOPEHHE MPOMCXOIMT B BEPXHHMX OTIeNax fiueBona. [Ipoasurasce mno
AHIIEBOLY, OTJIOAOTBOPEHHAs AHIEKIIETKAa 0JeBacTCsl OCIKOBBIMH H CKOP-
JIynoBbeIMH 000104KkaMH. OG0N0YKH NPETOXPAHSIOT i@ OT BBHICBIXAHHSA H
00pa3yroT KHUIAKOCTh, B KOTOPOii IJIaBaeT 3apOJblll; KpOME TOTO, OHH MO-
3BOJIIIOT MPEOO0JIEBAaTh CHIIY TSXKECTH, NMOITOMY silla HE TEPAIOT CBOIO
¢dbopMy u 3apoasil He nedopMUpyeTcs. ITO Takke MPUCNOCOONIEHHE per-
TUIUH K CYIIECTBOBAHHIO B Ha3eMHBIX YCIOBHAX. CaMKHM OTK/IaibIBalOT
KpYTHBIE, OoraThle eaTKoM siua. i1 HEKOTOpbIX NpeIcTaBUTENEH Kiac-
ca (KMBOpOISILAs AIUEPHIIA, HEKOTOPblE BUIABI 3MEH) XapaKTepHO sMIle-
KHBOPOXIECHHE (3apOJbILl Pa3BUBAETCS B MOJOBBIX IYTSAX CaMKH 3a CHET
MHUTATEeNBHBIX BEILECTB, HaxonsAwuxcs B siine). [Tpoayktel oOMeHa 3apo-
JbIl1a HE BBIBOJATCS BO BHELIHIOK CPEAY, @ HAKATUIMBAIOTCSA B CHEUHAlb-
HOM OpraHe — 3apOJBIIIEBOM MOYEBOM Ny3blpe. Pa3BHTHE NpPOUCXOAUT
6e3 Metamopdo3a, U U3 fiila BBUTYTUIAETCS )KHBOTHOE, OTIMYAIOLIEECS OT
B3pOCJIOTO TONBKO pa3MepaMH U HEeJOpa3BUTHEM MOJOBBIX OPTaHOB.

Crpoenue LeHTpalIbHOH M NepubepuiecKOd HEpBHOH CHCTEMBI Ipe-
CMBIKAIOIHXCST HE OTJIMYACTCSA OT APYTUX IMO3BOHOYHBIX XXHBOTHBIX. Ilo-
JyluapHs MepeIHEro Mo3ra HOKpPhITHI CEPBIM BEILIECTBOM — KOPOi. Pa3Bu-
THE KOpBI IEpPEAHEero Mosra o0ecreYuBaeT pa3sBHTHE CIIOXKHBIX (GopM
NoBeNeHUs KHMBOTHBIX. OOOHSHHE Y PENTHIIMH UTPaeT HE3HAUHTENbHYIO
posib. Ha Kkpblllle NPOMEXYTOUHOr0 MO3ra pacroJjlaraeTcs TEMEHHOH op-
raH, CTpO€HHE KOTOPOTrO CXOJHO cO CTpOcHMEM rnasa. Ha BaxHyro ponb
3peHHs B KHM3HH MPECMBIKAIOLIMXCS YKa3bIBalOT OOJIbLIME pa3Mephl J0sIeH
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CpenHero Mo3ra. Mo3xe4ok, OTBE4aIOITHi 32 KOOPAMHALMIO ABHXXEHHH, ¥
PENTHINH pa3BUT JIyYlle, YEM Y 3€MHOBOIHBIX. JTO OOBACHAETCS TEM, UTO
npecMbIKarongecs 6ojee MoABHXHBI U ABIKSHUS UX 3HAYUTENbHO Pa3Ho-
obpaszHee.

Crpoenne opraHoB ciuyxa penrunuit u amdpubuii oueHp moxoxe. Op-
raHbl 3peHHMs NPEICTaBUTENCH ITHX JIBYX KJIACCOB TaKXKE MMEKT CXOIHOE
CTpoeHHe. Y sIepull UMEEeTCs MMraTellbHas INepernoHKa (TpeTbe BEKO).
BMecTe ¢ HIDKHUM M BEpPXHHUM BEKaMH OHA 3ALLUINAECT POroBHLY. Y 3MeH
BeKH cpacTaloTcs. OpraHoM OCA3aHHS Y MHOTHUX DPENTHIWH sBIAETCS
JUIMHHBIN S13BIK, pa3ABOEHHbI Ha KOHUE. B pOTOBOM MOJIOCTH Y NpPECMBbI-
KalOUIMXCA  PAcIoNIOKEH CHELHaNbHbli OpraH XHMHMYECKOTO 4YYBCTBA.
Y HEKOTOpBIX 3MEH, KOTOpbI€ MHUTAIOTCS TEIUIOKPOBHBIMH J>KUBOTHBIMH,
HMEIOTCS TEPMOJIOKATOPBI.

Ipenxamu pentunuii cuutaloT ceimypuii. OHn 06nanaH MPU3HAKaAMH
Kak ampubwuii, Tak U pentunuii. [lepBrie nmpecMbikalomuecs (KOTHIO3aB-
pBl) MOSBWIMCH, BEPOATHO, B Hayajle KAMEHHOYTOJIbHOIO NepUoJa naneo-
30iicko 3pbl. OTAETMBIINIACA OT KOTWIO3aBPOB MOAKIACC CHHAINCHIHBIX
penTHIMi aan Havyano miexonurtaommM. HecMorps Ha pasHooOpasue
¢dopM (cpeny HUX ObITH XUIIHBIE, PACTHTEIbHOAAHBIE U HACEKOMOSIHEIE),
BCE 3BEPONOAOOHBIE NMPEACTABISUTY CO00H UCKITIOYHTEIBHO Ha3€MHBIX XKH-
BOTHBIX. HekoTopsie JpeBHHE NpecMBIKAIOLIMECS BTOPUYHO MPHCIIOCOOH-
JIUCh K BOXHOMY 00pa3y >KM3HH. MIXTHO3aBpbl BHEUIHE HANOMMHAIU CO-
BPEMEHHBIX 3y0aTbix KUTOB. Kak M KHTBI, OHH YTpaTHIM 3aJHUE
KOHEYHOCTH, HO IPHOOpPE/IM BEPTHKAIBHBIH, KaK y pbIO, XBOCTOBOH IIaB-
HUK. [IOCKOJIBKY OHHM YTPaTIUIH cIIOCOGHOCTH K BBIXOAY Ha Cylly, TO IpH-
obpeny xkuBopoxkaeHue. K BOOHBIM KMBOTHBIM IIPHHAUIEKAIH H TUIE3HO-
3aBpbI.

W13 coBpeMeHHbIX GopM K KOTHJIO3aBpaM Haubonee OIM3KO CTOAT de-
penaxu. OHH BHIpAaOOTAIM YHUKAJIBHOE NPHCIIOCOOTIECHUE A 3ALUThl —
NAaHLUPb, & CTPOEHHE UX BHYTPEHHHX OPraHOB IPAKTHUECKH HE M3MEHH-
J0Ch.

IIpUMMHTHBHBIMH, ManO M3MEHHBIIMMHCS 110 CPAaBHEHHIO C HCKONae-
MbIMH (hOpMaMH SIBJISAIOTCS COBpEeMEHHbIE KTIOBOrojoBbie. K HuM npuHaj-
JIEKUT €MHCTBEHHBIH JOXHUBINHHA /10 HACTOSAILIEr0 BPEMEHH IPEACTaBH-
Tenb — eammepus, obwrawmas Ha octpoBax okono Hosoll 3enanauu.
BHeWHUM 06/ IMKOM OHA HAMIOMUHAET SILEPHLLY, BeJeT HOUHOH 0bpa3 >ku3-
HH U TUTAETCA Pa3HOOOPa3HO# XHUBOTHOH nuieH. Y raTTEpUH SCHO BBI-
pakeH TEMEHHOH OpraH, KOTOpPBIH HallOMHUHAET IJ1a3.
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Ouenp 6ONBUIYIO M Pa3HOOOpa3HYI0 TPYNIY NPECMBIKAIOIIHXCA CO-
CTaBIAIOT apxo3aspsl. B OCHOBaHUHU 3TOH FPYNIBI CTOAT ICEBIO3YXHH —
HEGOJIBIIHE KHUBOTHbIE C\OTHOCHTENBHO CHIIBHO Pa3BHTHIMH 33JHHMH HO-
ramu. OT nceBaO3yXHii MPOU3OLLIO GONBIIOE KOJIHYECTBO Pa3HOOOPA3HBIX
¢$hopM NpecMBIKAIOIUXCA: JIETAIOIMe Aepbl (ITEpPOJaKTHIN), KPOKOAH-
JIBl, TOXHBLINE [0 HACTOSAIIETO BpEMEHH, X IHHO3aBPHI.

HaubGonee MHOro9HcIeHHOH U pa3HOOOpa3HOH rpymnmol MpecMbIKaro-
mUxcs ObUIM THHO3aBpHL. B 3Ty rpynny BXOAWIM KaK MeJIKHE XKHMBOTHBIE
(pasMepoM c KOLIKY M Menbue), Tak M rurantbi 30-MeTpoBOH IIMHEI H
Maccoif 40—50 1. OHu OBLIM MpeaCTaBIeHB KaK XUIIHUKAMH, TaK U TPaBO-
SOHBIMH XHBOTHBIMH, MOTJIM IE€PEIBUTaThCA Ha YETHIPEX KOHEYHOCTAX
WM TOJIBKO Ha JBYX 33JHUX KOHEYHOCTAX. JJHHO3aBPOB MOApA3ACIAIOT Ha
JIBE TPYNIBI — SIIEPOTa30BbIX U MTHUETa3oBbIX. Haubonee spkue mpen-
CTaBHTENH AHIEPOTA30BBIX — OPOHTO3aBp M IUIUIONOK. K nmTHLIETa30BBIM
OTHOCAT UryaHOJIOHa, CTero3aBpa C ABYMA pAJaMH KOCTHBIX TPEYTONBHBIX
TUTaCTHH Ha CIIHHE M TPHIEpaTonca ¢ OJHUM pOroM Ha KOHLIE MOpIbI H
JBYMS — HaJ IJ1a3aMH.

Ort apxo3aBpoB 6epyT CBOE IPOMCXOXKAECHHE H NTHLIBI.

PaciiBeT NpecMBIKaIOIHXCS IPUXOAUTCS Ha KOHEL TPHAacOBOTO H 10p-
ckuit mepuoa. K KoHIy MenoBoro mepuoja Me3030HCKOH 3pbl OCHOBHBIE
FPYNIEI JPEBHUX NPECMBIKAIOIIHXCS BEIMEPITH.

CoBpeMEHHBIE PENTWIHH COCTaBJIAIOT HeThlpe oTpsanma: Kitosorono-
Bhle, Yemyiuatele, Kpokoannet 4 Yepenaxu.

Otpsan YeuryiiyaTele pacnafiaeTcs Ha 2 MOJOTpAAA: SAUICPHIBI H 3MEH.
Oxono 2000 BUOOB AllepHUl CrPYNIHPOBaHbl B ceMelcTBa, K smepuuam
OTHOCATCA TEKKOHBI, araMbl, KpyIJIOroJOBKH, HI'yaHbl, a Takxke Oe3Horue
ALIepHLBI — BEPETEHHLIA U )KeNTOmy3HK. K 3Toii xe rpynne NpuHamiexar
BapaHsbl, JOCTUTAIOIME OYEHb OOJIBIINX pa3MEpOB, CLIMHKH M HaCTOALIME
SIEPHUIIBI, TPEICTABUTENH KOTOPBIX — HpbImMKas U HCUEOPOOAWAs Auje-
puyer. IlonoTpan 3Meit Takxe oObeanHseT 6osee 2 THIC. BHAOB. YIaBsl —
O4YeHb KpYIHBIE 3MeH JUIMHON 10 10 M, XHByIIHE B TPONMMKax AMEPHKH,
Azun u Appuxu. K y>KOBBIM OTHOCATCH 06bIKHOBEHHbLU YIHC, BOOAHOU YIHC,
MeJIsIHKa, KOLIa4ybs 3Mesl M CTpejia-3Mesd. Y TaJloKOBHIX (0OblKHOGeHHan
2aowka, 2pemy4an 3mes, LIMTOMOPIHUK) NTepeAHHE 3yObl HMEIOT KaHal, 110
KOTOPOMY B TEJIO JKEPTBBI NIONAAET CEKPET AN0BHTOM Xkene3bl. INoBUTHI U
BCE MPEJCTaBUTEIH CEMEHCTBA aCIUAOBBIX (KOOpH). CeMeHCTBO MOPCKHX
3Me# 00beANHAET KUBOTHBIX, BTOPUYHO NEPEIIEALIHX K BOOTHOMY 06pa3y
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XH3HH W HacelfIoIHUX Tponuueckde paifoHsl Tuxoro u HWuauiickoro
OKEaHOB.

Otpsaa Kpokonwnbl 06bequHSIET OKOJIO ABYX AECATKOB OIM3KHX MEXAY
coboit BunoB. [IpencTaButenu oTpsaaa — HuAbCKUi KPOKOOWN, TaBUAT, KH-
Bymu# B MHIMHK, aMepuKaHCKUe a/UTHraToph! U KalMaHBI.

OtinuuTeNnbHAS YepTa MpeAcTaBUTeNell oTpana Yepenaxu — HanH4yue
naHuups. Ero BepxHssa yacth o6pa3zoBaHa paCUIMPEHHBIMH pebpaMH, Tak
4TO Yepernaxa JKUBET BHYTPH cBoel rpyaHoi kietku. Hekotophie yepena-
XM BEIOyT BOAHBIH 00Opa3 »KH3HH (KapeTra, cynoeas yepenaxa, 6onomuas
yepenaxa) W ABIAIOTCA XUIMHUKaMH. Bce cyxomyTHble uepenaxy — pacTH-
TeNBHOAMHEBIE. K HUM OTHOCATCA cpedneazuamckasn M epedeckasn yepenaxu,
a TaKXKe CI0H06an yepenaxa ¢ I ananarocCKux OCTpOBOB.

3ananng

BriGepuTe 01HH NpaBUIbLHbIH OTBET.
1. Koxa y npecMbIkalonuxcs

1) IUTOTHO MpWieraer K Teay

2) obpasyeT NOAKOXKHBIE IMM(ATUIECKHE MELIKH
3) uMeeT MHOro xenes

4) BBINONHAET ABIXATENBHYIO QYHKIIHIO

2. Yucno nanpleB y ALEPULIBI PABHO

1) nATH Ha BCeX KOHEYHOCTAX

2) NATH TOJBKO Ha NEPEeJHHX KOHEYHOCTAX

3) nATH TONBKO HA 3aIHUX KOHEUHOCTAX

4) ueThIpeM Ha MEpEeHUX M MATH HA 33JHUX KOHEUYHOCTAX

3. Henonxas MexokenyIouKkoBas IEpEropoika UIMeeTcs B CepaLe

1) TpuTOoHOB

2) canamaHap
3) akconotnei
4) xaMeNeoHOB

4. V smepHiBl B 1EBOM NpeACEpAHH KPOBb

1) BeHO3Had

2) apTepHalibHas

3) cMemaHHas

4) B cepaLe AEPUIB! TOIBKO OJHO [IPEACEPINE
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10.

11.

V s1mepHubl cMeLaHHas KPOBb TEYET 11O
1) nero4Ho# aprepuu

2) nero4yHoii BeHe

3) mnpaBoii xyre aopThl

4) neBOH Ayre aopThl

V INpecMBIKAIOIHUXCS TPEThE BEKO — 3TO

l) MNEpPENnoHKa, 3allMilaras ria3a OT MEXaHHYCCKUX IMOBPEXIC-

HUH
2) mnepenoHKa, yBIAKHAIOWAN I1a3a
3) nNoABMXHOE BEKO, 3aKPHIBAIOLLEE I71a3
4) TpeTbero Beka Het

B cyxoBoM anmnapate y IpecMBIKAIOLIUXCSA HMEKTCA

1) HapyHOe CITyXOBOE OTBEPCTHE, CPEHEE YXO H BHYTPEHHEE YXO

2) 6GapabaHHas NepenoHKa, Cpe/IHee YXO U BHYTPEHHEE YXO
3) cpeaHee yxo ¥ BHYTPEHHEE YXO

4) TONBKO BHYTPEHHEE yXO

IIpn pasMHOXEHHH MTPECMBIKAIOLIHXCS CAMIIbI

1) BBOIAT CIEpPMATO30H b B TOJOBOE OTBEPCTHE CAMKH
2) BBOJAT CIIEPMATO30M/IbI B KJI0AKY CAMKH

3) NPUKPEIUIAIOT KOMOK CIICPMBI Y BXOJa B IIOJIOBOE€ OTBEPCTHUE

CaMKH
4) y pa3HBIX BHIOB MOT'YT OBITh pa3Hble BAPUAHTHI
K s1iepoTa3oBbIM AHHO3aBpaM OTHOCHTCS

1) OpoHTO3aBp 3) creros3aBp
2) UryaHonoH 4) TpuLUepaToNC

N3 coBpeMeHHbIX penTwiuii Haubosee ONM3KHM K HMCKONAacMbIM

KOTHUJI03aBpaM MpeICTaBUTENH OTpAla
1) Kpoxoaunst

2) UYepenaxu

3) KimoBorooBeie

4) YemryituaTric

JKvBOTHBIE, CcOYETaBIIME MpH3HAaKM ampubuif U penTuiuii,

Ha3BIBAIOTCH
1) mceBmo3yxuu 3) KOTHJIO3aBpbI
2) mIe3H03aBphl 4) celiMypum
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12. IlpecHoBOAHBIE Yepenaxu — 3TO )KHBOTHbIE, KOTOpBIE

1) >KHBYT Ha Cylie, HO pa3MHOXAIOTCS B BOJIE

2) J>KHBYT B BOZ€, HO pa3MHOXKAIOTCA Ha CyIlie

3) >KHMBYT M Pa3MHOXAIOTCA B BOZE

4) >KHBYT H PasMHOXAIOTCS Ha Cyllle, HO OXOTATCS B BOJAE

13. Tamroka 0OLIKHOBEHHAs OTKJIAALIBACT Al

1) B mecok 3) B cCyxHe JIUCTbA
2) BBOOY 4) ANI He OTKJIAABIBAET

14,  SipoBuTbIE 3MEH OT OOIIETO YMCIIAa BCEX 3MEH COCTABIAIOT IPUMEPHQ

1) 50% 3) 10%

2) 70% 4) 12%
15.  JIpeBHHE TMraHTCKHE AILIEPHI LAPCTBOBAJH B

1) mnpoteposoe 3) Me3030€

2) mnaneosoe 4) KaitHO30€

BBbiGepHTe TPH NPaBHIBLHLIX OTBETA.

16. VY penTwiui BeHO3Has KPOBb TEYET IO

1) nerodHo# apTepuu 4) cnuHHOM aopTe
2) mpaBoii Ayre aopTsl 5) mnepenHeH Mmoo BeHe
3) neBo¥ Ayre aopThI 6) 3amgHei MO0 BEHE

17.  XapaxtepHo# 0COGEHHOCTBIO 3MEH ABNIAETCA
1) oTcyrcTBHE MOACOB KOHEYHOCTEMH
2) OTCyTCTBME IPYIHOMH KJIETKH
3) deTeIpexKaMepHoe cepale
4) orcyrcrBue 6apabaHHOH NEpENOHKH
5) cpocuiHecs Ipo3payHbie BEKH
6) HapyXHO€ OIIOJOTBOPEHHE

18. K orpsamy YeuryituaTbie OTHOCHTCS

1) mulalieHoCHas slepyLa 4) rartepHs
2) ranioka OOBIKHOBEHHas 5) xaperta
3) IpeBecHas uryasa 6) rasuan

19. An0BHTHIMH 3MESIMH SABIIAIOTCSA

1) xomaybs 3Mes 4) MeIosHKa
2) rpemydJas 3Mes 5) necyaHas 3da
3) aHakoHza 6) koponepckas kobpa
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20. PasBuTHE ¢ MeTaMOpP(}HO30M MPOUCXOOUT Y

1) OOBIKHOBEHHOM I'aIlOKH

2) ZApeBecHO#H UTyaHbI

3) 10XKHOAMEPUKAHCKOH IHIIEI
4) >xenToGprOXOoM XEpISTHKH

5) OOBIKHOBEHHOH YECHOYHHIIBI
6) JOMKOH BEPETEHHIIBI

21. YcTraHOBHTE COOTBETCTBHE MeX1y NPEeCMBIKAIIIHMCH H OTPSII0M,
K KOTOpOMY OHO OTHOCHTCH.

IIpecMbikaloweecs Orpan
1) rarrepus A) KioBoronaossle
2) KkaperTa b) YemyiyaTsie
3) rop3a B) UYepenaxu

4) BepereHHLA
5) MensHKa
6) arama

Kiioun K 3a1aHHUsAM

Ne ponpoca 112 [3(4/|3S5 6 7 8 9 10
OTBeT 1 14|21 4 1 2 2 1 2
Negonpoca |11 |12 |13 (14 | 15| 16 17 18 19 20
OTBET 4 1214 |3 |31156(1,25]/1,23]25,6/(3,4,5
3apanne 21
1 2 3 4 5 6
A B b b b b

Kuaace IITunsl. O0masi xapakTepHcTHKA KJacca.
Ce3onHble H3MEHEHHS B )KM3HH NITHI, THe310BaHHe,
Ko4eBKa H nepeJiersl. IIpoHcxoxkaeHne nTHl

IlTHIBI — Ha3eMHBIE TIO3BOHOUHBIE, TPHOOPETLIHE TIOCTOSHHYIO TEM-
neparypy Tela U crnoco0HOcTh K moneTy. [IppobpeTeHne cnocobHOCTH K
NOJIeTy MPHBEJIO K MHTCHCHHKAIHUU OOMEHHBIX MPOIECCOB U BO3SHHUKHO-
BEHMIO COBEPLICHHO YHHKAIBHBIX aaTaumni.
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Pdan 4ept B cTpoeHMH nTHI cONMKaeT X C PENTHIHAMHU. Y NTHI OT-
CYTCTBYIOT KOXHBIE XeEJIE3bl, pa3BUBAIOTCS POTOBbi€ OOpa3OBaHHA B IO-
KPOBaxX — IIMTKH Ha LIEBKaX, pOroBOH 4eXoJ KJIOBA, KOFTH. Teso NTHIL
TIOKPEITO MEPBSIMHU, KOTOPBIE NPEACTABIIAIOT COOOH NPOH3BOAHBIE POTOBBIX
yeuryil pentuiui. B 3aBHCHMOCTH OT pacrofioXKEeHHUs Ha Tejie U QyHKIHH
nepbsi HMEKOT pa3Hble HasBaHHs. [lepps, ompezesnsiionie KOHTYphI Teia,
Ha3bIBAIOTCS KOHTYPHBIMH. [log HUMHM HaXoIATCS MyXOBBIE MEpbS U Ha-
CTOsIMHM NyX, obecneyuBarollde TepMou3oAHo0. KpymnHble MaxoBble
nepesi 00pa3yloT IUIOCKOCTh KpbUta. CBEpXy M CHH3Y MX YacCTUYHO MpH-
KPBIBaKOT Kporounue nepbs. [lepss xBocTa Ha3blBaloTCs pynieBbiMH. Ilepo
COCTOUT U3 CTEPXKHS, MOTPY)KEHHOTO HHKHUM KOHIIOM (OYHHOM) B KOXY.
K crepxxHio kpenaTcs MycKyJbl, obecnieunBarolye ABHXeHHe nepa. B obe
CTOPOHBI OT CTEPXHs OTXOIAT GopoAkH mepBoro nopsiaka. Ha Hux pacro-
J0XkeHbl 60ponkd Broporo nopsaka. CLEmwIssach Ipyr ¢ APYroM Kprodod-
KaMH, 60poIKH 00pa3yloT omaxaja rnepa. Y MyXOBBIX MEpheB M myxa 6o-
POIKH BTOPOTO MOpPSJAKA OTCYTCTBYIOT. HacTosiuiuii myX HMMeeT CHIIBHO
YKOPOYEHHBIH CTEPHKEHb.

Koska MTHIL TOHKas U cyxas, B Hell OTCYTCTBYIOT KOJKHEIE JKeJe3nl. Hc-
KJIIOYEHHE COCTABJISET KOMUYMKOBAs Kejie3a, KOTOpas BBLAENISET >KHPOIIO-
JNOOHBIH cekpeT. UM NTHIBI CMa3bIBaIOT TMEphbs, YTO OOecmeyuBaeT 3ja-
CTMYHOCTb IIEphEB M  BOJOOTTAJKHBaMOllHe cBoiHcTBa. JKenesa
pacrnoaraeTcs y OCHOBaHHs XBOCTA.

CkeneT NTHIl COCTOMT U3 MO3BOHOYHHKA, Yepera, CKeleTa KOHEYHO-
CTeH M UX NOACOB. YacTH cKkejleTa NTHIl CYIIeCTBEHHO OTIMYAIOTCS CBOMM
CTPOEHHEM OT aHAJOTMYHBIX YacTel CKeJleTa IPYrHX Ha3eMHBIX I103BO-
HOYHBIX. DTH OTJIN4YHA CBA3aHBI ¢ NPUCIIOCOOJICHUAMH K nonery. [To3so-
HOYHMK MTHI, KaK ¥ PENTHIHH, NOApa3ensieTcs Ha IEHHBIH, rpyIHOH,
NOSICHUYHBIN, KPECTLOBBIH M XBOCTOBOH OTJe/bl. [j1s Bcex OTnesIoB Mmo-
3BOHOYHHKA, KpOME LIEHHOrO U YacTH XBOCTOBOI'O, XapaKTEPHO CpalleHUE
MO3BOHKOB Mexay coboii. LlleiHbIil 0TaeN 103BOHOYHHUKA OYEHD JJIUHHBIA
H COCTOHT M3 Pa3HOro 4YHCJIa MO3BOHKOB Yy pa3HbIX BUAOB NTHll. J[Ba nep-
BBIX LICHHBIX TO3BOHKA — aTJIAHT ¥ 3nUcTpodel, a Takke 0COObIi THM
COUWIEHEHHS OCTAJIbHBIX II03BOHKOB O0€CNEYMBAIOT MOABHXKHOCThH LUEH.
Bce Mo3BOHKM IpyQHOTO OTIENa IMPOYHO cpacTaroTca. K HUM mpu4iIeHs-
1oTcs pebpa. Pebpa coctoaT U3 ABYX 4acTel, Takoe CTpoeHHe pebep 00-
Jier4aeT U3MeHeHHe 00beMa IPyAHOH KIETKH, YTO O4YEeHb Ba)KHO JUIA Tpo-
H3BEJIEHUS aKTOB Bjioxa W BeJoxa. CocenHue pebpa COeAMHEHBl MEXIY
coboit oTpocTkamy, Garogaps 4yeMy yBEIMYHBACTCs MPOYHOCThL IPYAHOM

204



kJeTky. [ToscHUYHBIE TMO3BOHKH TaKXke CIIUBAIOTCA; CNEpeaH K HHM IpH-
pacTaeT mocieIHHI IpyIHOH MO3BOHOK, a C3aAM — KpEeCTHOBBIE H He-
CKOJIBKO XBOCTOBBIX MMO3BOHKOB. IlocneqHue XBOCTOBBIE MO3BOHKH TOXE
CpacTaloTCs B OAHY KOCTh, JAIOIIYIO OIIOPY PYJIEBLIM NIEPHAM XBOCTA.

s yepena NTHIl XapaKTepeH KPyTHbIH MO3rOBOH OTAEIN, YTO CBA3aHO
¢ 6onpIIMMH pa3MepaMH TOJIOBHOT'O Mo3ra. TOHKHME KOCTH Yepena cpacTa-
IOTCA O MCYE3HOBEHHs IUBOB. B ueperne pacrojioXeHbl OYEHb KPYITHLIE
rJIa3HULBL. YeNMoCTH NpencTaBiieHbl KIIOBOM, MOKPBITBIM POTOBBIM 4YeX-
oM. BepxHss yacTh KJIOBa Ha3bIBACTCH HAAKIIOBLEM, a HHXKHAA — IOA-
KJTI1OBbEM. 3yObl y ITUIl OTCYTCTBYIOT.

IlepenHue KOHEYHOCTH y NTHIl MpeoOpa3oBaHbl B KpbLUibi. Ha 3emie
NTHLA MEPEABHIaeTCs TONBKO Ha 3aHUX KOHEYHOCTAX. C 3THM CBsI3aHEI
H3MEHEHHs B CKelleTe 06eHx map KoHeYHocTeH u ux mosicoB. Ilosc mepen-
HHX KOHEUHOCTEH COCTOHMT M3 MapHbIX JIOMATOK, MOIIHBIX BOPOHBUX KOC-
Teit (KOpaKOHIOB) U KIIHOYHI], CpacTalOIIMXCs B BUIOYKY. KpynHas rpyau-
Ha MOCPeICTBOM pedep CBA3aHa ¢ MO3BOHOYHHKOM. CHH3Y rpyIuHa HMEET
CHEIHAIBHBIH BBIPOCT — Kwib. K HEMY NPHKPEIUISAIOTCA MOIMHBIE TPYA-
Hbl€ MBIILIB], 0OecneynBaolie onyckaHue Kpbuia. [lepeaHss KOHEYHOCTh
(KpbUIO) COCTOMT M3 IUleya, mpearuieybs U KucTH. Koctu nineua u mpen-
IUICYbsS aHAJIOTHYHBI TAKOBBIM Y Ha3eMHBIX MMO3BOHOYHBIX. KOCTH 3anscThs
M IACTH CIMBAIOTCA U 00pa3yioT NpsHKKY, B PE3Y/NbTaTe KHMCTh 3HAYMTENb-
HO yInuHsercs. B mepeqHel KOHEYHOCTH NTHI[ OCTAlOTCA TOJBKO TPHU
naneia. IIpoyHoe mpUKperUvieHHe 3aIHHX KOHEYHOCTEH K MO3BOHOYHHKY
JIOCTHTaeTcs B pe3ysbTaTe GOPMHPOBAHHA CIOKHOTO KpecTla, K KOTOpo-
My KpemHTcs Ta3oBbli mosic. Ta30BbIi Mosgc NTHII 00pa3oBaH CPOCIIMMHUCH
KOCTSIMH M Ha3bIBa€TCs OTKPBITHIM, TaK KaK €ro JieBas M NnpaBas [MOJOBHHBI
HE CpacTaloTCA Ha OPIOLIHOM CTOpOHE. 3TO CBA3aHO C TEM, YTO NTHILBI OT-
KJaJpIBalOT KpynHbie aiia. Ckener 3aaHeil KOHEUHOCTH MTHIl COCTOHUT H3
Oenpa, TONEHH U 1IEBKH, 00pa30BaHHOM CPOCUIMMHUCH KOCTAMH MPEATLIIOC-
HbI U IUTIOCHBI. Manas OepLioBas KOCTh CWIBHO YMEHbBIICHA H IpUpacTaeT
K Gomnbiuoi 6eploBoH KOCTH. J1JIsl ITUI[ XapaKTEPHO YMEHBIIEHHE KOIHYE-
CTBa NaiblEB B 3aHEH KOHEYHOCTH. Yuci0 NableB KonebneTca OT YeThl-
pex 10 AByX (CTpaychl).

Bosnblilyio 4acTh MYCKYNaTyphl TYJIOBHUILA COCTABJSAIOT MBILILEI, IO~
HHMAIOIIHE U OIMyCKaroIHe KPbUIbs (IOAKTIOYMYHBIE — MOABEM Kpblia U
Gonbive rpyaHbIE MBIIIIBI — OMYyCKaHHE Kpblia). OHH KpenaTcs K Ipy-
JHUHE U €€ BBIPOCTY — KWIO. JJIMHHBIE MBIIIBI IIEH 00eCreYuBaioT
CJIOXKHBIE JIBHXKCHHS TONOBBI. [IpH MepeaBH>XEHHH MO 3eMJie MTHLBI OMH-
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ParOTCA TONBKO Ha 3a[HKHE KOHEYHOCTH, NOITOMY UX MYCKYNaTypa CHILHO
pa3sBUTA U HMEET CIIOXKHOE CTPOCHHUE.

Temmepartypa Tena nocTosHHa, 3TO 00€CIIEUUBACTCS MOBBINICHHOH HH-
TEHCHBHOCTBIO OOMeHa BellecTB. [IMIa B *KenyIOYHO-KHILEYHOM TPAKTe
NTUL TiepeBapHBaeTcs o4eHb ObICTpo Onarojaps akTHUBHOMY AEHCTBHIO
IHLIEBAapPUTENbHBIX (HEPMEHTOB M YBEJIHUEHHIO TIOBEPXHOCTH BCACHIBAHHSA
CTEHOK KumledHuKa. KUTtoB y nTuy juiueH 3y60B, H QyHKHMIO H3METbye-
HMA NUIIK 6epeT Ha cebs kemynoK. OH COCTOMT M3 JBYX OT/EINIOB: JKele-
3UCTOT0 ¥ MYCKYJIBHOTO. B jxene3ucToM xeryIke Muiia nepeBapuBaeTcs C
TIOMOLBIO CEKPETa, BBIAEIAEMOrO MHILEBapHTEIbHBIMH Xele3aMu. B Myc-
KYJIbHOM XeJlylKe Muia o0pabaThIBacTCsl MEXaHUUYECKH: OHA NEPETHPAET-
Cs B pe3yNibTaTe COKPAICHHH €ro MOIIHOHW MYCKynaTypsl. BHyTpeHHsAs
MOBEPXHOCTH 3TOTO OTAEJA XKETy[AKa UMEET IUIOTHYI0 POTOBYIO BBHICTHIKY
H JIMIIEHA JKeJle3. Y MHOTHX (TJIaBHBIM 00pa3oM pacTUTENbHOSAIHBIX) MTHI]
3¢ HEeKTHBHOMY NMEpPETHPAHHUIO MHUIH B MYCKYIBHOM XXENYAKE cnocobct-
BYIOT MEJKHE KaMEUIKH, BHINOJHAIOUINE POJb JKEPHOBOB. IITHIBI criemu-
aJIbHO 3arjiaThIBalOT 3TH KaMEWIKH BO BpeMsi KOpMexku. [Iuima u3o pra
MONajaaeT B IVIOTKY, a 3aTe€M B MHIIEBOJ, KOTOPBIH Y HEKOTOPBIX MTHII 00-
pasyeT clienuanbHOe pacmupeHde — 300. M3 3006a numia nomnanaer B xe-
aynok. 300 CIYXHUT AJIsi HAKOIUICHHSI U BPEMEHHOTO XpaHeHHs muiiu. Ile-
penHui OTAEN TOHKOrO KHINEYHHKA Ha3blBaeTCs JBEHaAUATHUIIEPCTHOM
KHUIKOH. B HETro OTKpBIBatOTCS MPOTOKH MOJPKENYJOYHOH kene3bl U neye-
HH. Ha rpaHuiie TOHKOro ¥ TOJNICTOrO KHIIEYHHKA PacrionaraloTcs MapHble
crenble KUWKH. IIpsMas KuIka y NTHI O4€Hb KOPOTKast, HeliepeBapeHHbIC
OCTaTKH MUILM B HEeH He HAKAIUIMBAIOTCA M OBICTPO BBIBOAATCA uepes
KJI0aKy Hapyxy.

OpraHaMu OpIXaHus SBIAIOTCA Jerkue. KpoMe sierkux B npouecce Abl-
XaHHA MPUHHMAIOT Y4acTHe BO3AYILHbIE MEHIKH. Bozayx nmocTymaer yepes
HO3APH B pOTOBYIO NMOJOCTb, OTTYJA Y€pe3 TOpTaHb B JUTMHHYIO TPaXelo.
B MecTe pa3BeTBIEHHA TpaxeH Ha JBa OpOHXa HATAHYTH TOHKHE MeMOpa-
HBbl — TONOCOBEIE CBS3KH. 3a CYET KOJecOaHHA MCMGpaH, BBI3BAHHBIX TO-
KOM. BO3[yXa, NTHIBI H3Al0T pa3HooOpa3Hbie 3BYKH. [l HarneraHus
BO3[yXa B JIETKHE W €r0 BBITAJKHBAHUS HCIONb3YIOTCS TOHKOCTECHHBIE
BO3IyIIHBIE MemkH. OHH pacmooxKeHbl MEXIY BCEMH BHYTPSHHHMH Op-
raHam, a HEKOTOpbI€ Jaxe 3aX0IAT B TpyOuaThle KOCTH NEPEIHUX KOHEU-
HOCTel. Pacuiupsischk U c)XMMasich NPH ONMyCKaHUH H MOJHHMAHUH [PYyIH-
HBl, OHH NPOKAYMBaIOT BO3AYyX uepe3 Jerkue. IIpy Baoxe 6onbmias 4acTe
BO3JlyXa 1o OpOHXY MOCTYIAET B 3a{HHE BO3AYLIHbIEC MEIIKH, a HEOOoIIbLIAs
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€ro IoplHs MOoNajaeT B jierkue. [IpH BbIIOXE BO3AYX H3 3aJHHX BO3Myll-
HBIX MEIIKOB HAaIPaBJLIETCS B JIETKHE, a U3 JITKHX — B IICPEIHHE BO3-
OYLIHBIE MCIIKH W OTTYIa 4Yepe3 Tpaxel BHIBOAMTCSA Hapyxy. TakHM 00-
pa3oM, BO3IyX MPOXOIMT Yepe3 JIETKHE M NPH BIOXE, U NPH BBIOXE. ITO
Ha3bIBAeTCSA JBOMHBIM OniXaHHeM. Takoi MeXaHM3M IhIXaHHA oOecrieuH-
BAa€ET NOBBILICHHOE HACHIIEHHE KPOBH KHCIOPOIOM.

KpoBeHocHast cHCTeMa NTHI[ COCTOMT M3 ABYX KPYroB KpoBooOpailie-
HHUS — OOJIBILIOTO M MaJIOro. Y IITHI] IPOUCXOAHUT MONHOE pa3zecHUE ap-
TEpPHANbHOIO0 H BEHO3HOTO TOKOB KPOBH, MOCKOJIBKY B XKEJIYIOYKE cepaua
obpa3yeTcs MojHas Ineperopoika. B pesynbTate cepaue CTAHOBHTCS 4e-
THpEXKaMEpHBIM. Jlerounslii (Majsiii) Kpyr KpOBOOOpaIlleHHS HAYHHAETCA
JeroyHod apTepueit, Hecylueil KpoBb M3 MPABOTO XKETYAOYKa B JIETKHE.
N3 nerxux oboraiieHHass KHCIOPOAOM KPOBB MOCTYMAET B JI€BOE IIPEACEp-
I¥e 1o MapHHIM JIETOYHBIM BeHaM. [IpaBas nyra aopThl, OTHOCAILAACA K
60MBILIOMY KpYTY KpOBOOOpallieHHs, OepeT Hayano U3 JEeBOTO XKeayAodKa.
OT Hee OTXOIAT NapHBIE COHHBIE apTEPHH K TOJIOBE H OYE€Hb KpPYIIHBIE ap-
TepUH, CHabXXalolIue KPOBbIO MOIIHbBIE TPYAHBIE MBILIIBI U [epeaHHe KO-
HeuHocTH. [IpaBas nyra nepexoauT B CIIHHHYKO aopTy, OT KOTOPOH OTXO-
IAT COCYZbI KO BCEM OpraHaMm.

B npaBoe npencepiane BNaailoT TPH KpymNHBIE BeHEHL. J[Be mepenHHe
NoNble BEHBI COOHMPAlOT KPOBb OT TOJOBBl H IEPERHHX KOHEYHOCTEH.
OT BCex OCTaJIbHBIX OPraHOB KPOBb OTTEKAET MO BEHaM, CIHBAIOLLUMCS B
3aJHI0I0 [I0JIyI0 BeHy. Cepzlie y NTHL JOBOJIBHO KPYITHOE [0 CPABHEHHIO C
pasMepaMH Tesla, U Oojbillas CKOPOCTh LMPKYJISIMH KPOBH IO COCyAaM
obecrieyrBaeTcs BBICOKOH YacTOTON CepAe4HBIX COKpalleHHH, 4TO OCOo-
OGCHHO BaXXHO B TOJNETE.

OpraHb! BEAEIEHHA Y NTHL — NapHble MOYKH. OT HUX OTXOAAT MoYe-
TOYHHKH, BIIAJAIOIINE B K10aKy. MoueBoro my3sips y ntui Her. Koneu-
HBIM NIPOJYKTOM OOMEHa CITyXKHT Mo4eBas KHUCIoTa. ITHM obecneyHBaeT-
c1 DKOHOMHA Boabl B opraHusme. IIpoaykTel aszorHcToro obMeHa
BBIBOJATCS H3 OPTaHM3Ma ITHI] BMECTE C 3KCKPEMEHTaMH.

OpraHbl pa3MHOXEHHS y CaMIIOB MapHbIC M NPEACTABICHB! CEMEHHH-
KaMH, OT KOTOPBIX OTXOIAT CEMAIIPOBOJBI, BIIAJAIOIIHE B KIIOAKy. Y CaMOK
HMeeTCs TOJIBKO JIEBBIH SHYHHK, H B KJIOAKy OTKPBIBAE€TCS €IUHCTBEHHBIH
JeBbld situeBoa. [IpoaBuradce mo situesoay, silieknerka oneBaeTcs Oein-
KOBOH, IOJCKODPJIYNOBOH M CKOpIyroBoH obonoukamu. OHM obpa3yroTcs
U3 BELIECTB, BBIJCISEMBIX XEIe3aMH CTEHOK siflieBoga. OmionoTBopeHue
y [ITHII BHyTPEHHEE.
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XopoIIo pa3BUTEIE OpraHbl YYBCTB M COOTBETCTBYIOLIME MM OTAEIIbI
FOJIOBHOT'O MO3ra 00ECHEYHBAIOT OPHEHTALIUIO H CIOXHYIO KOOPIUHALIHIO
JBWXEHUH NTHL B royiete. Pa3BuTHe mojyuiapuil nepenHero Mosra cro-
coOCTBOBaJIO BOBHUKHOBEHHIO CJIOXHBIX opM noeeieHus. OO0OHATENbHbIE
JOJIM TepeTHEro Mo3ra HEBEIHKH, YTO CBHAETEILCTBYET O HE3HAYHUTENb-
HOH poiu 0OOHAHHUSA B JKM3HHU NTHL. Beayiuit oprad 4yBCTB Y NITUIL] — Op-
raH 3peHHs, I03TOMY Y HUX CHJIBHO Pa3BHTHI 3pUTENIbHbIE OYTPBI CPEIHETO
Mosra. K monymapHsM nepemHero Mosra c3aid IMpPHMbIKAeT MO3KEYOK.
OH sABIsSETCA LEHTPOM KOOPAUHALMH JBHXEHHH M JOCTHUTAET Y BCEX NTHUI]
o4yeHb OoNMBIINX pa3MepoB. [1a3a y MTUll OYeHb KPYTIHBIE, OoMbIIas MIOT-
HOCTb (POTOpELIENTOPOB CETHATKH MO3BONAET MONYYHTh AETaNbHOE H30-
Opaxxenne oOBekTa. MHOTHE NTHLB 00JaJarOT LBETOBHIM 3PCHHUEM.
Xopo1o pa3BHTH MOJABHXHBIE BEKH C PECHHLIAMH M MHraTelbHas Iepe-
noHka. OpraH ciiyXxa COCTOMT M3 BHYTPEHHETO, CpPEIHEro M 3aYaTKoB
HapyxHoro yxa. IITHUBI O4YEeHb XOpOLIO Pa3NHYaIOT 3BYKH B IIMPOKOM
JiMara3oHe 4acTOT, M 3BYKOBOE ODIIleHHE UIpaeT B UX JKH3HH OYeHb 0OJb-
HIYIO POJIb.

BONBIIMHCTBO MTHII MPUCTYNMAEeT K pa3sMHOXEHHIO BECHOM, Korza Io-
BBIIIAETCA TEMIEpaTypa BO3[yXa U YBEIUIMBAETCS IJIMHA CBETOBOTO JHA.
CpokM OTKJIAJKH SHIl BO MHOTOM ONpENEAI0TCA HE CTONBKO YCIOBHAMH,
CJIOKMBIIMMHCS HA MOMEHT €€ Hayalia, CKOJIBKO YCJIOBHAMH (TJIaBHBIM 06-
pa3oM JOCTYNHOCTBIO H OOMJIMEM IHIIH), B KOTOPHIX OyAyT MOSBIATHCA
NTEHLBI.

[No creneHu pa3BUTHA BBUTYIUIAIOIIMXCA U3 UL NTEHLOB NTHLL ASIAT
Ha NITEHLOBBIX U BBIBOJKOBLIX. Y BHIOB NEPBOro THIMA (BOPOObHHbIE, IAT-
JIbl, TONYOH M [Ip.) ITEHLBI Clenble, IOYTH WIH MOJIHOCTBIO TOJIble, HE CIIO-
cOOHBI caMH JOOBIBaTh KOPM. Y NTHL, NPUHAIJIEKAILNX KO BTOPOMY THITY,
NTEHNbl POXKIAIOTCHA 3PAYHMH, ONMYUIEHHBIMH, aKTHBHO MEPEIBHIalOTCA,
crocobHbl 100bIBaTh KOpM. IITHIIBI C TaKUM THUIIOM Pa3BUTHUS THE3AATCA
B OCHOBHOM Ha 3€MJI€; IOKHHYB THE3/I0 BCKOpE MOCNe BBUTYTUIEHHS, ITEH-
ubl B Hero Oombiie HHUKOTAa He Bo3BpamiaioTci. Hekoropble BHIBI
(vyalk{, XMIIHBIE NTULBI U Ap.) 3aHUMAIOT NPOMEXKYTOYHOE IMOJIOKEHHE
MEXIY 9THMH ABYMS THNamH. VX NTeHLB! pOXAAIOTCS B IUIOTHOM IyXO-
BOM Hapsiie, OHH MOI'YT MEPEJBHIaThCA, HO HE CIIOCOOHBI CaMH 100BIBAaTh
KOPM.

Bce mTHLBI fenATCA Ha NepeneTHhIX, KOYYIOIMX H ocemnnix. Ilepe-
JIETHBIE OTHIBI KaXIbIf TOA YNETalOT B OnpeieieHHblE MECTa 3UMOBOK,
KOTOpbIE MOTYT OBITh yAaJleHbl Ha 3HAYMTEIIbHbIE pacCTOAHHUA (10 10 ThIC.
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KM M JaXe Jajblie) OT paOHOB MX rHe30BaHus. Kodyrolue NTUIbI (CHe-
THPH, CBHUPHCTENIM, CHHHIBI) HE COBEPLIAIOT PETYISAPHBIX MEPEIETOB B
CTpOTro ONpeeNeHHbIX Hanpasienusax. OHH 3UMYIOT B palioHax, 6mKaii-
HIMX K MECTY HX FHE3JOBaHHs, 3MMHHE YCJIOBHS KOTOPHIX Ul HUX Haubo-
Jee onTuManbHbl. OcelIble NTHIBI MPOBOAAT 3UMY B TEX K€ MECTax, e
pa3MHOXatoTcs (BopoObH, TeTepeBa, royon).

IIpenxaMu NTHI[ CYUTAIOTCS MPUMHTHBHBIE penTHINH. Jloaroe Bpems
OB1JI0 U3BECTHO €MHCTBEHHOE UCKOMAeMOe )XHBOTHOE, BHEIHHUM 00JIHKOM
OTAaJIEHHO HAaNMOMHHAaBIIEe COBPEMEHHBIX NTHIL, — apxeonTepHkc. IIaTh
OTIEYATKOB 3TOr0 JKMBOTHOIO OBIIO HalJEHO B FOPCKUX OTJIOXKEHUAX 'ep-
MaHUH. APXEONTEPHKC COYETal MPU3HAKU KaK penTHiIni (HamHuue 3yOoB,
JUTHHHOTO XBOCTa M3 20 1mO3BOHKOB, CBOOOJHBIX NMaJIBIEB B NMEpEIHEH KO-
HEYHOCTH; OTCYTCTBHE KHJIf), TAK U [ITHI (IIEPHEBOI MOKPOB, XapaKkTepHoe
CTpdeHue IUICYEBOTO Mosica U 3aaHell KoHeuYHOCTH). CornacHO COBpeMEH-
HBIM MpPEACTaBJIEHHUAM, apXEONTepHKC BBHIpaboTan MPHUCIOCOOIEHHS K TIO-
NeTy napaisieabHO C NTHIIAMHU U He SBJIAETCSA HX NPAMBIM MPEIKOM.

CoBpeMeHHBIE NTHIBI OTHOCATCA K TpeM Hajxorpsaam: beckuiesble,
IMuureunel u Kunepsie. K beckHieBbIM OTHOCATCS apHKaHCKHE H FOXKHO-
aMepHKaHCKHE CTpayChl, a TaKkxe Kasyapbl U KMBH. Bce mpencraBurenu
HaJOTpsAAa HECNOCOOHBI K MOJIETy: y HHX ci1ab0 pa3BUTHI KpPbUIbS H Ha
TPyAHHE OTCYTCTBYET KMJb. [lepeqBUraroTcs 3TH NTHIBI HCKTIOYHTENBHO
IO 3eMJIe Ha 3aHUX KOHEYHOCTHX.

OtnnunuTtensHas ocobeHHOCTh [IMHIBUHOB — CIOCOOHOCTH K IjaBa-
HHIO U HBIPSHHIO. B BoJie OHM JBHUIalOTCS C MIOMOIIBIO KPBUIBEB, a HE 3a]-
HHMX KOHEYHOCTEH, Kak JApyrue BOAOILIaBalolIHe NTUIEL. PacripocTpaHeHsbl
nuHrBuHEI B IOxHOM mosryiuapun.

bBOBIIMHCTBO COBPEMEHHBIX NITHII OTHOCHTCS K HaaoTpALy KuieBbix.

3agaHus

BbiGepHTe 0XMH HPaBHJIbLHBII OTBET.
1. B koxxe y nTHII xKene3sl

1) NOAHOCTBIO OTCYTCTBYIOT

2) uMeeTcs TOJbKO OJHA )KeJle3a, BhIAENAOLIAs CEKpPeT IJIs cMa-
3bIBAHHS [I€PLEB

3) uMeroTCs B GONIBILIOM KOJTHYECTBE

4) MMEITCH y BCEX, KpOME BOAOILIABAIOLIHX
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2. Kpbuibsi 6e3 CIHTHBIX Onaxaj MMEIOT
1) ytku
2) crpaych
3) BopoObu
4) opusl
3. TITHIBI OTNMYAIOTCA OT MPECMBIKAIOLIMXCSA HATHIHEM B CKENIETE
1) mefiHoro otaena MO3BOHOYHHKA
2) KpecTHOBOro OTAejIa [I03BOHOYHHKA
3) ueBkH
4) rpyAHOH KNETKH

4, LleBka y THI — 3TO
1) cpoclunecs KOCTH TOJICHH
2) cpocuMecs KIOTHLbI
3) HECKOJBKO CPOCLIMXCS MEJIKHX KOCTEH CTOMbI
4) HEeCKONBKO CPOCILIHXCA MENKUX KOCTEH KHCTH

5. CKonbKO NanbleB Ha 3aHeH KOHEYHOCTH roryos?
1) 3
2) 4
3) 6
4) mnanablbI OTCYTCTBYIOT
6. Kunb umeerca y
1) Bcex nTHL
2) TONBKO JETAIOUIMX [ITHIY
3) neTarUMX M IUTABAIOLIMX IITHIL
4) neraroumx H GeraroMX MTHIL

7. Bonbiiye rpyaHble MBI Y ITHI

1) nDpHKpeIUIfIOTCS K KHIIIO

2) NOIHUMAIOT KPbUIbA B IIOJIETE

3) cocraBisioT 80% OT Macchl TeNNa NTHIBI

4) y4acTBYIOT B AbIXaTEbHBIX JBIKEHHAX IPYyAHOH KISTKH

8. XKenynok nTun nMeer
1) oaMH oTAeH — MYCKYJIBHBIH
2) nBaoTAena — ENe3UCThIA H MyCKYJIbHBIH
3) nBa oTaena — MYCKYJBbHBIH H LeAHILHBIH
4) Tpu oTHENa — KENEIUCTHIH, MyCKYILHBIH H LEIHILHBIH
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10.

11.

12.

13.

14.

15.

16.

B BO3AyIIHBIX MEIIKaX Yy THIl Ta3000MEH OCYLIECTBIAETCS
1) TONBKO B MOKOE 3) nocTOSIHHO
2) TOMNBKO MpH IOJIeTE 4) ra3000MEH OTCYTCTBYET

Ot neBoro kenyAodyKa cepana MNTHL OTXOIHT
1) neBad ayra aopTel 3) nerouynas apTepus
2) mpaBasi IyTa aopThl 4) nerouHas BeHa

YacTtoTa cepleUHbIX COKPAILEHHH Y TITHI

1) Moxer gocturats 500 u Gonee ya./MHH.
2) He npessiuaet 150 ya./mMuH.

3) ne npessimaet 100 ya./MuH.

4) ue npeBbiaet 80 yia./MuH.

HopmanbHast TeMnepaTypa Tena ITHL COCTaBIsET

1) 32-33°C

2) 36-37°C

3) 41-42°C

4) xonebnercs B 3aBUCHMOCTH OT TEMIIEPATYPhI OKPYXAIOLIEH Cpe/Ibl
K xouyrouuM N0THIAM OTHOCHTCSA

1) Bopobeii 3) cTpux

2) rpay 4) counoseit

13 opraHOB 4yBCTB y ZHEBHBIX XHIIHBIX ITHII Jy4llle BCETO Pa3BHUTHI
1) opraHsl 3peHUs

2) opraHel cnyxa

3) opraHbl 00OHAHHA

4) Bce nepevUCIIEHHbIE OPTaHbl Pa3BHTHI OJHHAKOBO

K BeckuiieBHIM OTHOCHTCS

1) OHHrBHH 3) coBa
2) ronybs 4) crpayc

BoiOepHTe TPH NpaBHJIbLHBIX 0TBETA.

Ta3oBele KOCTH Y OTHL CpacTaroTcih €

1) nepBBEIMH XBOCTOBBIMH [TO3BOHKaMH

2) mnocCieIHHMH XBOCTOBBIMH NO3BOHKaMH
3) KpecTIOBBIMH IT03BOHKaMH

4) NOSICHMUYHBIMHU IIO3BOHKaMH

S) BceMM IpyAHBIMH NO3BOHKaMHU

6) crmepenu IpYr ¢ APYroM
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17.

18.

19.

20.

OOumii 06beM TroOJOBHOIO MoO3ra y NOTHI[ IO CPaBHEHHIO C
MPECMBIKAIOIUMHCS BO3PACTaET 3a CUET YBEIHYCHHUA

1) npomonroBaroro Mo3sra

2) Mo3Keuka

3) cpemHero Mo3ra

4) nNpOMEXyTOYHOrO MO3ra

5) OonpIIKX NONYyIIAPHIi TEPEAHETO MO3ra
6) O0OOHATENBHBIX JOJIEH MEPEAHEr0 MO3ra

K NTEeHIIOBEIM NMTHIIAM OTHOCATCS

1) rycsb 4) psadOuuk
2) Bopobeit 5) OGepkyT
3) Terepes 6) ¢unun

I'Iepene’r HbBIMH NITUIIAMH ABJIAKTCA

1) xypaBnu 4) cHerupH
2) nebemm S) nmpo3abl
3) aucthl 6) coiku

Kako#i u3 npu3HakoB, HalHJACHHBIX y apXEONTEPHUKCA, POJHUT €ro C
NpECMBIKAIOIUMHCS?

1) 4 nanela Ha 33JHEX KOHEYHOCTAX

2) 3 manbLa Ha MepeHHX KOHEYHOCTAX

3) HanuuHe B YENIOCTAX 3y060B

4) [IMHHBIH XBOCTOBOM OTHEJ MO3BOHOYHHKA
S) . HanuYMe LEBKH

6) yanuHeHHas gopma uepena

21. YcTraHOBHTE COOTBETCTBHE MEXAY Ha3BaHHAMH NTHU K HAAOTpA-
AOM, K KOTOPOMY OHH OTHOCHATCH.

HasBanue Hanorpsaa
1) xusm A) beckunepbie
2) ka3yapsl b) Kunessie
3) NHHTBUHBI B) IInaBaromue
4) neGenn
5) coBbl
6) rycu
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Kawoun k 3aJaHuaM

Ne Bonpoca 112345 6 7 8 9 10
OTBeT 2123 |32 3 1 2 4 2
Nepgonpoca | 11 {12 (13 |14 | 15| 16 17 18 19 | 20
oTBET 1 {31214 |134]235(256]1,2,3|3,4,6
3ananue 21
1 2 3 4 5 6
A A B b b b

Kaacc Maexkonuraiomue.
OO0mas xapakTepuCTHKA KJjacca.
OTpsabl MIIEKONUTAIOIHX

MuaexonuTamKe — 3TO BBICIIMH KJIACC HA3€MHBIX MO3BOHOYHBIX
XKMBOTHBIX. MJleKonuTaIOIME TPHOOPENH TETUIOKPOBHOCTh M MEPENUN K
XKHBOPOXKICHHUIO. [l noanepkaHus MOCTOSHHOH BBHICOKOH TeMIeparypsl
Tel1a HeOOXOAMMO HHTEHCHPUIMPOBATH OOMEH BELIECTB. JTO JOCTHUTaeTCs
6narogaps NMPUHLMIHANBHBIM M3MEHEHHSM B CTPOEHHH MHOTHX CHCTEM
OopraHoB Muexkonuraromux. Haubonee cyuiecTBeHHble NpeoOpa3oBaHUs
NPOM30OLLIM B IHIIEBAPUTENBHOM, OBIXAaTEJbHOH U KPOBEHOCHOH CHCTe-
Max. OCOOEHHOCTH CTPOEHHS [MOKPOBOB MIIEKOMUTAIOIUX 00eCHeyHBaoT
3Q(EKTHBHYIO TEPMOPETYJALMIO: BOJIOCAHOH IOKPOB CIOCOOCTBYET CO-
XPaHEHHUIO TeIUla, a NIPH UCTMApEHHH CEKpeTa MHOTOYHCIEHHBIX MOTOBBIX
KOXHBIX XeJIe3 OPTaHU3M KHUBOTHOTO OXJIaXKIAEeTCH.

VY MIIEKONHTAIOUIMX MMEIOTCS ABa THNA BOJIOC: OCTEBBIE U NMyXOBBIE.
Ocresbie BOIOCHI 00Pa3ylOT MeX, a MyXOBblE€ — MOAMYLIb, HIH MOAIIEP-
ctok. IIpocnoiika Bo3ayxa Mexay BOJOCKaMH MOJLIEPCTKA MIPEJOXPAHSET
XHMBOTHOE OT H3NHIIHEH noTtepu Temia. Ha moaboponke, BOKpYr Hoca, I'y0,
HaJ Ija3aMH, Ha IIEKaX U Ha HEKOTOPHIX APYTHX yYacTKax Tejia MJIEKOMU-
TAOIIUX HMEIOTCA OTHAE/IBHBIE KPYTHBIE JKECTKHE BOJIOCBI — BHOPHCCEI.
3TO OpraHbl OCSA3aHHUA.

Koxa miekonuTamomux odpa3oBaHa JByMs CIIOAMH: 3MUIESPMHCOM H
JepMOH. B Hell pacnosnokeHbl cajibHble U MOTOBBIE JKefe3bl. [IpoTokH
CaJIbHBIX )KeJIe3 OTKPBIBAIOTCS Y OCHOBAaHHA BOJIOCA M BBIAEIAIOT KHPO-
BOM CEKpET, KOTOpBIM CMa3bIBaeT BOJIOC U AEJAeT ero 3jacTHYHbIM. Ye-
pe3 MOTOBbIE XKEIE3bl BBIBOAATCS MPOIYKTH 0OMeHa (Hapsay ¢ opraHaMHu
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BblZe/eHUs). BONbUIYIO POb TIOTOBBIE JKEJIE3BI MIPAIOT B IIPOLECCAX
TepMoperyasauuu. s MIIEKONMMTAIOUIMX XapaKTEPHbl TAaKXKe crerugu-
YECKHE KOXHBIE NMaxydue >keie3bl. OHU UTpaloT BaXHYIO pojb B oOrie-
HUH XUBOTHBIX MEXAy coboii (MeueHHE TeppUTOPUH, OOHApYXKeHUe T0-
JIOBOTO MapTHEpPa M T.A.). MIleuHble XKejie3bl MPEACTaBIAIT coOoi
BHJOHU3MEHEHHBIE MMOTOBbIE Xele3bl. MOJIOKO, KOTOpOE BBHIICIAIOT 3TH
XKeNe3bl, COAEPXKUT BelllecTBa (OENIKH, XKHUPHI, YIJI€BOAbl, MUHEPAIbHBIC
COJIM, BUTAMHMHBI M JIp.), HEOOXOOMUMBbIE AN HOPMAJIBHOTO Pa3BUTHA U
pOCTa HOBOPOKIEHHBIX JE€TEHBINIEH.

CkeNleT MIEKONMUTAIOIIHX AENUTCS Ha OCEBOH CKeNeT ([I03BOHOYHHK),
CKEJIET TOJIOBHI (Yepen) U CKeJIET CBOOOIHBIX KOHEUHOCTEH M MX IOACOB.
IT03BOHOYHHK COCTOMT M3 IEHHOT0, IPYIHOro, MOACHUYHOIO, KPECTIIOBO-
ro U XBOCTOBOTrO OTAeoB. lllefiHbIH OTHEa MO3BOHOYHHKA MOYTH Y BCEX
MJIEKOIMTAIOIINX (32 UCKJIIOYCHUEM JICHHBLIEB U JJAMAHTHHOB) COJCPXKHT
ceMb Mo3BOHKOB. Ocoboe cTpoeHHE OBYX MEPBBIX HICHHBIX MO3BOHKOB
(atnanTa u 3nucTpodes) obecrnednBaeT MOABHXHOCTS royioBbl. K no3sos-
KaM IpYAHOro OTAena NpHKpeIuAoTcs pedpa. HHKHUMM KOHIIAMH OHH
COEMHSAIOTCA C IPYAHHOH, o0pa3zys rpyaHywoo kietky. Uucio pebep u
IPYAHBIX [MO3BOHKOB pa3in4HO (12—-18). [losicHUYHBIE TO3BOHKH MAaCCHB-
Hbl€, 0COOEHHO y KpYITHBIX XHBOTHBIX. HHcII0 HX kosebiaercs ot 5 no 7.
KpectioBbie n03BOHKH (MX OOBIYHO 2—4, HO Y HEKOTOPBIX BHAOB MOXET
Ob1Th 10 9) cpacTaroTcs Mexay coboit, 00pasys kpectel. KomuuecTro mno-
3BOHKOB B XBOCTOBOM OTAENE y Pa3HBIX MJIEKOMMUTAIOIIHX 3aBUCHT OT
IUTHHBI XBOCTA JKHBOTHOTO.

Jns depena MIIEKOIHMTAIOLUIMX XapakTepHa Oonblias yepenHas KOpoo-
Ka (MO3roBoi OTZEN), B KOTOPOH pacroNOXKeH KPYIHBIH TOJOBHOH MO3T.
OcHoBHast 4aCTb JIMLIEBOrO OTAENA Yeperna 3aHiTa HOCOBOH IOJIOCTBIO, CO-
JiepXalled HOCOBble pakOBHHBI. OHH SB/SIIOTCA YAacThIO JAbIXaTeIbHOH
CHCTEMBI (POXOZs Yepe3 HUX, BO3AYX COrPEBAaeTCs, OYMIIAETCA U YBJIAX-
HseTcs). KpoMme Toro, 3anHue pakOBUHBI HOCOBOH IOJIOCTH MOKPBITHI 000-
HATEIbHBIM JIIUTENHEM. 3a CYET TOrO, YTO BEPXHHE AbIXaTeJIbHBIE IYTH
OTAEJCHbl OT POTOBOW IOJOCTH TBEPABIM HEOOM (CPOCHIMMHCS YeOCT-
HBIMH U HeOHBIMH KOCTSIMH), MJIEKOIUTAIOIIHE MOTYT OTHOBPEMEHHO JIbI-
mwatk ¥ 00pabaThiBaTh MUILY BO PTY. B HIXKHEH YEMOCTH OTCYTCTBYIOT
MEJIKHE KOCTH, KaXKJas €€ MOJIOBUHA COCTOMT JIHIIbL U3 OTHOH KOoCTH. bna-
rozaps 3TOMy 4eJIoCTh CTAHOBUTCA 60J1ee MPOYHOM.
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Ckernet nepenHed KOHEYHOCTH MJIEKONUTAIOMIMX COCTOHMT H3 I0ACa H
ckenera cBoboxHOH KOHe4HOCTH. [losic mepeaHed KOHEYHOCTH Y IUIAlleH-
TApHBIX MJICKOIHMTAIOLIMX BKJIFOYA€ET MapHbIC JIONATKH, PHKPEIVIAIOLIHECS
K MO3BOHOYHHKY C TIOMOILIbIO MBIIIL, H KIIOYHIBL. Y MHOTHX Xopoluo Oe-
TalIUX MJIEKOMUTAIIMX (cobaka, Jolaab, renapa) KIYUIBl OTCYTCT-
BYIOT. Ta30BbIH MOAC COCTOMT M3 ABYX Ta30BBIX KOCTeH, 06pa3oBaHHBIX B
pe3yJbTaTe CpacTaHUA CEeNAJIMIIHOH, JOOKOBOH M MOAB3JOLIHOH KOCTEH.
Ckener CBOOOOHBIX KOHEYHOCTEH MOCTpOeH Mo obuieMy A Ha3eMHBIX
KMBOTHBIX INaHy. [lepenHsas KOHEYHOCTh COCTOMUT M3 IUIEYEBOH (ILIEHO),
JIy4eBOH M JIOKTEBOi KOCTeH (Ipearvieybe), KOCTeH 3amsacThs, MACTH U ¢a-
JIaHT nanbleB (KUCTDh). B 3aaHel KOHEYHOCTH UM COOTBETCTBYIOT OenpeH-
Has (6enpo), Gonbiuas U Manas GepLoOBBIE KOCTH (TOJIeHb) M KOCTH Tpes-
TUTIOCHBI, TUTIOCHBI M (allaHT NajbleB.

Myckynatypa o6pa3oBaHa IpyIlnaMH MBI T'OJIOBBI, LIEH, TYJIO0BHINA,
KOHEYHOCTEH U XBocTa. ClI0KHOE CTPOEHHE HMEIOT MBILILBI KOHEYHOCTEH,
ofycnosnuBatolive pazHooOpa3He ABHKEHHUH. Y MIICKOIHUTAIOUIMX pa3BH-
Ta MOJAKOXKHas MycKyJaTrypa. OHa oOpasyeT MOYTH CIUIOIIHOH clioH mon
KOXel KHMBOTHOTO, IPHHHMAET y4acTHe B oOpa3oBaHHH Liek H ry6. C mo-
MOINbIO MOJAKOXKHOM MYCKYJIATYphl IIPHBOAATCS B JBHXKEHHUE OINpeleeH-
HbI€ Y4aCTKH KOXKH Ha roJIOBe, a TaKkke IryObl ¥ YIIH, YTO CIYXXHT IJIs BBI-
pakeHHs  3MOLIMOHAJIBHOIO  COCTOsHUA  kHBOTHOro. IloakoxHas
MYCKYJIaTypa HIpaeT BaXHYIO pOJib B TEPMOPETYNALWH, NPUBOIA B IBHU-
XKEHHE BOJIOCHL.

IInimeBapUTENbHBIH TPAKT y MJIEKOMMTAIOIIMX HAYHHAETCS POTOBLIM
OTBEPCTHEM, OKDYXEHHBIM MATKHMHU rybamH. ['yOpl ciayar HeTeHbIlIaM
IUlsl COCaHHs MAaTEPHHCKOro MoJioka. [ 'yObl IPHHHUMAIOT Y4acTHE B 3aXBaTe
MHUILH B3POCJBIMH JKMBOTHEIMH. O6paboTKa NMHIIM HAYHHAETCS YK€ B pO-
TOBOH mnosiocTH. TBepaas nuia pasMensyaercs 3y6amu. Y OoJbIIMHCTBA
MIIEKOTIMTAIOIINX OHH JENIATCA Ha pe3Lbl, KIbIKH, IPeKOPEHHbIE U KOPEH-
Hble. 3yObl OUeHb MPOYHBIE, HMEIOT CJIOKHOE CTPOEHHE H CHIAT B OCOOBIX
A4elikax Ha yemocTax. Cxema cTpoeHHs 3yOHOH CHCTeMbI BapbHpYETCH B
Pas3IMUHBIX OTPsidax. Y IphI3YHOB M 3aileoOpa3HbIX, HanpHMeEpP, OTCYTCT-
BYIOT KJIBIKH, HO 3aTO OY€Hb CHJIBHO Pa3BUTHI pe3Libl. Y XHIIHHUKOB KIBIKH
KpYIIHBIE, CAYyXaT LU yAep»XaHus JoObIuM, a AJIsA €€ pa3rpbi3aHus 3BepH
MOJIB3YIOTCS TaK Ha3bIBAEMBIMH «XHMILHBIMH» 3ybaMu. B poToBoii nmonoctu
NHILEBble YaCTHLbI CMA4yMBAalOTCS CIIIOHOM M TMOABEPraioTcs NeHCTBHIO
IIMILEBAPUTEIbHBIX GEPMEHTOB, COJEepXKaLIMXCA B citoHe. M3 poToBoii mo-
JIOCTH MHIIA TIONAJAcT B INIOTKY, a MO NMHMUIEBOAY — B XKEJIyIOK. 3a xe-
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JIyAKOM CJIeAyeT TOHKUH KUILEYHUK, HAYAIbHBIH OTJEN KOTOPOro, Kak U y
BCEX MO3BOHOYHBIX, HA3bIBACTCS JBEHAAIaTUNICPCTHON KMIIKOW. B Hee oT-
KPBIBAIOTCA MPOTOKH NEYEHH H IOMKEIyA04YHOH xkenespl. Ha rpanune
TOHKOTO U TOJICTOTO KHLIEYHHKA HAXOAMTCH HeOOJbIlas clienas KHIIKa,
rae oburaoT cumbHoTH4eckue GakTepud. C MOMOLIBIO BHIIENAEMBIX UMH
(EepMEHTOB 37€Ch NEPEeBapUBAeTCs pPacTHUTebHas Kierdarka. [loatoMy y
pAacTUTENBHOSAHBIX MJICKONMTAIOMIMX (HampuMep, Yy 3aiiueoOpasHbIX H
MHOTHMX TIPBI3YHOB) 3TOT OTAE] KHMIIEYHHKA Ppa3BUT TOpa3go Jydlie,
4YeM Yy BHIOB, HHTaroUMxcAd OenkoBOoH mnuiied (xumHelx). B Toncrom
KHIIEYHHKE BCachIBAaeTCAd BoAa M GOPMUPYIOTCs KanoBwle Macchl. [Ipo-
JIOJDKEHHMEM TOJICTOM KHMILKHU SBJIAETCH NpsMas KUILKA. Y IUIalleHTapHBIX H
CyMYaThIX MJIEKONHTAIOLMX OHA 3aKaHYMBAETCSt aHAJIbHBIM OTBEPCTHEM, a
Y OIHONPOXOAHBIX KOHEYHBIH OTAEN NpsAMOHN KHIIKM npeodpaszyercs B
KJI0aKy.

JbixaTenbHas cHCTEMa HaYHHAETCS HO3APSMH, Yepe3 KOTOpbIe BO3AYX
nonajgaeT cHayaja B HOCOBYIO I10JOCTb, MMEIOUIYIO CIO0XHOE CTPOEHHE, a
3aTeM B ropraHb. B HOCOBOH MONOCTH BO34yX HAarpeBaercs, YBIAXKHAETCS
M OuMILaeTCs OT pa3jIMYHbIX TBEPAbIX NpHMeceil. biarogaps pasBuTHIO
TBEPJOro M MATKOro Heba BO3AYXOHOCHBIE MYTH MOJHOCTBIO OTAENEHBI OT
pPOTOBOH MOJOCTH, H BO3AYX OECAPENSATCTBEHHO NOCTYNAET B OPTaHH3M.
Bo BpeMs NpoxoxaeHHs MUILM B MHILIEBOJ OTBEPCTHE TOPTAaHHU 3aKphbiBa-
€TCs PacHoJOXCHHBIM HaJ HHUM XPALICBBIM HAaArOpTAaHHUKOM. 3a ropra-
HBIO HaYUHAETCS Tpaxes, CTCHKH KOTOPOH CHAOeHbl XpSALUEBBIMU MOJTY-
KOJIbLIaMH, HE JAI0ILMMH CTEHKAaM Tpaxeu crajathbes. Tpaxes pasjaensercs
Ha 1Ba OpoHXa, KOTOpbIe, BOMIA B JIETKHE, MHOTOKPAaTHO BeTBsATCA. KoHIe-
BbI€ Y4aCTKH OpOHXOB Ha3biBarOTCA OpoHXxHonaaMu. OHHU BeqyT B MONOCThb
JIETOYHBIX MY3bIPLKOB (@JIbBEOJ), TOHKHE CTEHKH KOTOPBIX 'YCTO OILIETE-
Hbl KPOBEHOCHBIMH KamWJULIpaMH. 3A€Ch MPOUCXOAUT ra3000MeH MExay
HaxoJfIUMCSt B JIETKMX BO3AYXOM H KpoBblo. OOllias MOBEPXHOCThb
anbBeoJ OYCHb BeNHKA. Jlerkue ofeThl IWIeBpoH, KOTOpas COMPUKACAETCA €
IUIEBPOH, BBICTUNAIOIICH IPYAHYIO KIETKY H3HYTpH. Mexay oOouMH JiH-
CTKaMH MJIEBPB! BO3AYyXa HET, O3TOMY IIPH PaCIIMPEHHH TPYIAHOH KIETKH
JIeTKHe, AaBjleHHE BO3[yXa BHYTPH KOTOPBIX paBHO aTMOc(hepHOMY, pac-
wupsirores. [Ipu cyxkeHHH rpyIHOH KIETKH JIerKue CKUMaroTcs. MiaMeHe-
HHEe 00beMa TpyIHOH KJIETKH OCYHIECTBJISETCS MBIIILAMH. XapaKTepHas
0COOCHHOCTh ABIXATEIBHOH CHCTEMbI MIICKONHTAIOLNX — HAJIW4YHUE qua-
¢parMel — MBIILLBI, pa3AessiIoOLIed NOJOCTh Tella Ha IPYJHYyI0 U Opromi-
Hyto. [luadparma yyacTByeT B AbIXaHHM: Ha BIOXE IPU €€ COKPALUCHHH
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(BMecTe C COKpallleHHEM MeXpeOepHBIX MBIIIL) YBeIHYHBAETCA 00BEM
IPyJHOH MONIOCTH U B JIETKHE 3acachiBaeTcs Bo3ayx. IIpu pacciabieHHH
3THX MBILII TPOHCXOAHT NACCHBHBIN BBIIOX.

KpoBeHOCHas CHCTEMa COCTOMT U3 IBYX KPYroB KpOBOOOpallleHHA —
6onpiroro u mManoro. Cepaue 4etsipexkaMepHoe, Giaromapsi 4eMy BEHO3-
HBI Y apTEpHaIbHBIA TOKH KPOBH MOJHOCTBIO pa3aeneHbl. IloaroMy Bce
4acTH TeNa MOoNy4arT O60raTyro KHCIOpOIOM KpoBb. Maiblit Kpyr KpoBo-
obpallleHHs! IPEACTaBICH CHCTEMOM JIETOYHBIX apTepUil U BEH U YCTPOEH
NPUHIKMIHATEHO TAK K€, KaK y BCEX HA3EMHBIX MO3BOHOYHBIX. Y MIIEKO-
MHUTAOMHX, B OTJIMYHE OT NTHUL], COXPAHAETCA TOJNbKO JIEBask Ayra aopTsl.
OHa 6epeT Hayaso OT JIEBOTO XKeJIYA04YKa U OTHOCHTCS K OOJIBLIOMY KPYTY
KpOBOOOpaIleHH .

BeigenurenbHas CHCTEMa NpejacTaBieHa MapHBIMH noukamH. Ctpoe-
HHE TNOYEK YCIOXKHHUIOCh N0 CPABHEHUIO C JPYTMMHM Ha3€MHBIMU IO3BO-
HOYHBIMHM: YBEJIMYWIOCh KONHYECTBO KIyOOUKOB, NOYEYHblE KaHAIIBIIbI
3HAYUTENbHO YUTMHUIMCh, MOBEPXHOCTh COIIPHKOCHOBEHHA HX C KpOBe-
HOCHBIMHU COCYJaMH CHJIbHO Bo3pocya. OT MOYEeK OTXOAAT MOYETOYHHKH,
10 KOTOPBIM MO4a MoNafaeT B MOYeBOH Ny3bIpb. OT HEr0o HaYHMHAETCI MO-
YEHCITYCKATEIbHbIA KaHaJ, OTKPBIBAIOIIMICS Y IUIALEHTAPHBIX MJIEKOITH-
TAIOLIHX HAPYXKY CAMOCTOATEIbHBIM OTBEPCTHEM.

Opranbl pasMHOXEeHHs. CeMEHHUKH Yy OOJBUTHHCTBA MIEKOITMTAFONUIHX
HaxoJsTcsa B 0cOO0OM MeloYKe — MOWIOHKE. B HUX pa3BuBaloTCA crepMa-
TO30HIBI; CO3peBasi, OHH MOMAJalT B CEMANpPOBOA, OTKPHIBAIOLIMHCSA B
MOYEHUCITYCKATENbHBIA KaHa. MOYeHCIyCKaTeNbHbIH KaHal NPOXOXUT B
COBOKYITUTENbHBIH OpraH H OTKPBIBAETCA B €r0 OCHOBaHHUHM OTBEPCTHEM.
Taxum 06pa3oM, y caMLIOB MOYEHCITYCKATENbHBIH KaHAT CIYXKUT JUIS BBI-
BEIECHHA MOYH H IOJOBBIX IIPOJYKTOB. ¥ CaMOK I0JI0Basg cHCTeMa obpaso-
BaHa [AapHBIMH SHYHHMKAMH H silleBoJaMH. SIMYHUKH JIexar B OproLIHOM
MOJIOCTH HEAANEKO 0T BOPOHOK SHIEBOAOB. PaciiMpeHHbIe 3aJHHE OTICIIBI
ARIIEBOJIOB, CIIUBASACH, 0OPa3ylOT MAaTKY, OTKPHIBAIOIIYIOCS BO BIarajiuiie.
OnnonoTBopeHHe Y MIIEKOTIUTAIOIIMX BHYTPEHHEE; B MOMOBBIE MYTH CAMKH
CIIepMaTO30HM/Ibl BBOJATCA C MOMOIHBIO MONIOBOro wieHa. OmIonoTBopeHHe
NPOUCXOIMT B BEPXHEH YacTH siLieBOa, MOCHE Yero sAHUEKIeTKa monaua-
€T B MaTKy, I'le pa3sBHBaeTcs 3apoasii. HapyxHas obosnoyka 3apozbiia
cpacraercs co CIH3UCTON 000104k MaTKH, U 0Opa3yeTcs IlalueHTa (JIeT-
CKO¢C MeCTO). HnaueHTa XapaKTE€pHa TOJILKO I IJIALUEHTAPHbIX MJICKOITH-
TarIMX. Yepes MIaleHTy OCYIIECTBIACTCA IIMTAHHE U JAbIXaHHE 3apOjibl-
ma. B MIAUCHTE COCYIbI 0605109KH 3apoJblilia TECHO NEPEIICTAOTCA C
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COCyJaMM MAaTKH, HO HE INEPeXOAAT OIHH B ApYyrHe. 3apojbllll OKPYXKEH
aMHHOHOM (OJIHa W3 3apOJBIILEBLIX 000I0YEK), KOTOPbIH 3aMONHEH XKHI-
KOCThIO. biiarogaps 3ToMy 3apojbilll TpeJOXpaHeH OT BPEAHBIX MOCIECT-
BUH COTpACEHHMH, KOTOpPBIE HCIBITBIBAET OpraHW3M MarTepH Ipu Oere,
NpPBDKKax U T.1.

ITocne nepuoma G6epeMeHHOCTH (pa3BUTHS 3apOAblilla BHYTPH Opra-
HH3Ma MAarepH), IpOJODKUTENBHOCTh KOTOPOTO Y Pa3HbIX BHIOOB MIIEKO-
NMTAIOMIMX HEOJHHAKOBa, Ha CBET NOABIAIOTCA AeTeHbIH. KonuuecTBo
HX y pasHbIX NPEICTaBUTENEH KJIacCa CUJIHO BapbUPYETCA; OHH MOTYT
ObiTe Kak abCOMIOTHO GEeCrOMOIIHBIMH (Y MHOFHMX TPBI3YHOB, XHLIHBIX,
NpUMAaToB), TaK U BIIOJIHE Pa3BUTHIMH (Y KONBITHBIX). JleTeHBIIIHM BCeX
MIIEKONUTAIOIMX B TE€YEHHE HEKOTOPOrO BPEMEHH IHMTAIOTCS MaTEpPHH-
CKHM MOJIOKOM, BbIpabaThIBaeMbIM MIIEUHBIMH JKeJIe3aMH CaMOK. Y 00Jib-
IWIMHCTBAa MJICKONMTAIOHNIMX MIICYHBIE )KeNe3bl OTKPBIBAIOTCA Ha COCKaXx.
YHCI0 COCKOB pa3siMyHO M 3aBUCHT OT BO3MOXHOTO KOJHYECTBA IETEHBI-
LIeH B IIOMeETeE.

OTINYHTENbHBIA NIPU3HAK CTPOEHHS LEHTPAILHOW HEPBHOH CHCTEMBI
MIICKOIHTAIOLIMX — Pa3BUTHE KPYMHbIX NONYyLIapHid NIEpEIHEro OTAENa ro-
JIOBHOTO MO3r'a, MOKPBITEIX CKiIaa4yaToi kopoi. Iomymapus HacTONbKO Be-
JIMKH, YTO NPUKPBIBAIOT IIPOMEXYTOUHBIH MO3I U 4acTb CpeaHero Mosra. B
Kope conenomqubl LIEHTPBI, BOCOPUHHMAIOLIME 3PHTEJIBLHBIE, CITYXOBBIE,
0CA3aTeJIbHBIE U APYTHE Pa3lpaXKCHHA, a TAKXKE JBUTaTEIBHBIE H acCOIHa-
THBHbIE LEHTphl. Kopa ciyxuT ueHtpom cbopa MHGOPMaUMH, NOCTYMHAK0-
IIeH OT BceX OPraHoOB YYBCTB; B HEH Takke (OPMUPYIOTCS YCIOBHBIE ped-
Jexkcel. B cpenHeM Mosre uMeloTCs nepeAHHE Oyrpbl, OTBEYarOHE 3a
NepBHYHYIO0 00paboTKy 3pUTENbHON HHpOpMaLUH, U 3aAHHE OYTpbl — LIEH-
TPBI clyXa. Y MIJIEKOITUTAIONIMX XOPOLIO Pa3sBUT MO3KEYOK, TAKOKE HMEIO-
IIMH MHOrO M3BHJIMH. JTOT OTZAEN I'OJIOBHOTO MO3Ta OTBEHaeT 3a NOAAEpPKa-
HHE paBHOBECHS U KOOpAWHAUMIO [BIKeHUH. [IpogonroBarsiii MO3T
CBSI3bIBAET FOJIOBHOH MO3T CO CIMHHBIM MO3I'OM.

Benymue opraHel 4YyBCTB MIIEKONHMTAIOIMX — OpraHbl OOOHSAHUS,
OCAI3aHUA M ClIyXa; 3HAUE€HHE OPraHOB 3PEHHUS B >KM3HH MJICKOMHTAIOUWIUX
3HAYHTENbHO MEHbILE, YeM B kU3HH ITull. Oprad 3peHus (ria3) WMeeT
MpPaKTHYECKU TAaKOe )K€ CTPOEHUE, KaK OpraH 3pEHHs BCEX Ha3eMHBbIX IO-
3BOHOYHBIX. XPYyCTaJIMK MMEET BHUJ [ABOSKOBBITYKJIOH JIMH3bl, aKKOMOAA-
I OCYLIECTBIISETCA 33 CUET H3MEHEHHS €ro KpHUBH3HEL [ 1a3a cHabkeHB
MOJBWKHBIMH BEKaMH C PECHHIIAMH; BO BHYTPEHHEM YTy Ijla3a HMeeTcs
pyAMMEHTapHasi MurareibHas nepernoHka. OpraH ciyxa obpa3oBaH Ha-

218




PYXHBIM, CPEIHHM M BHYTPeHHHM yxoM. HapyxHoe yxo mpeacraBieHo
YIIHOH PaKOBHHOMH, HEOOXOIUMOH KUBOTHOMY JUIsl ONpeNeeHHs 0JIoXKe-
HHS MCTOYHHKA 3BYKA, U HapyXHBIM CIYXOBBIM NpoxoaoM. HapyxHsii
CIIYXOBOH MPOXOX OTHENEH OT cpenHero yxa OapabaHHOH NEpernoHKOH.
B cpemHeM yxe pacHonOKeHBI TPU CIIYXOBble KOCTOYKH — MOJIOTOYEK,
HaKoOBaNbHA H CTPEMEUKO, Nepenaroiiue konebanus 6apabaHHOH nepenoH-
KH BO BHYTPEHHEE YXO0. 3BYK BOCIPUHHUMAETCS KJIETKAMH YJIUTKH, KOTOpas
HMeeT BUJ CMHPAJBbHOH MEPenoHYaToi TPyOKH M JIEKHT BO BHYTPEHHEM
yxe. OpraHel paBHOBECHS OYEHb XOPOIIO Pa3BUTHl. MIIEKONMTAIOIHUE CO-
BEPLIAIOT OBICTpHIE, CNOXKHBIE IBH)KEHHS, MO3TOMY BOCHPHATHE JIIOOBIX
HU3MEHEHUH TOI0XEHHA TeNna B MPOCTPAHCTBE JUIS HHX HCKIIOYHTEIBHO
BaXHO.

Cuuraercs, YTO HpeIKaMH MJIEKONUTAIOMUX ObUIH 3BEpONOJOOHBIE
PENTHINH, TTIOSBHBIIMECS B BEpXHeM KapOoHe. [10 HEKOTOPBIM MPU3HAKaM
OHH ObUTH OIMM3KH K COBPEMEHHBIM MJIEKONMUTAIOIMM. Tak, 3yObl y HHX
pacroyiarajiuich B S4YEHKax, HMETH KOPHH H IH(EepeHLHPOBATUCH HA
pe3Libl, KJIbIKH U KOPEHHBIE, TOJIOBHOH MO3r ObLUT CHJIBHO YBEJIHYEH; KO-
HEYHOCTH HAXOJWIHCh IMOJ TYJIOBHMIIEM, a HE Mo GOKaM OT HEro, Kak y
npecMbIKaloluxcsa. HemocpeACTBEHHBIMU TIPEAKAMU COBPEMEHHBIX MIle-
KOITUTAIOIIUX CTAJIH NPEACTABUTENH HEOONBIION BETBH 3TUX PENTHIHH —
MEJIKHE XHBOTHbIE, PHCIIOCOOUBILIMECS K HOYHOMY 00pa3y >KH3HH B 3a-
pocisix pacTUTENbHOCTH. OOUTaHHEe B TaKHX YCIOBHMSX NpPUBENO K HpO-
IPECCUBHOMY pa3BHUTHIO OpraHOB OOOHSHHSA, Ocs3aHUA U ciyxa. [locne To-
ro kak OoJbllas 4acTh JPEBHUX PENTHIIMI BBIMEpIIAa B MEJIOBOM IEPHOIE,
MJIEKOMHTAIOIIHE 3aHSUIH TOCIMOJCTBYIOILEE MOJOXKEHHUE, OCBOMB HPAKTH-
9ECKH BCE CPEelbl OOMTaHUS: BO3AYLIHYKO (JIETYYHE MBIIIH, KPBUIAHBI),
BOJHYIO (KMTOOOpa3HBIe, TaCTOHOTHE) U HaleMHyo (6onbiias yacTe OcC-
TJIBHBIX MJIEKOMMTAIOIMX). PacuBeT MIJIEKONMHMTAIOMMX NPUXOAMTCH Ha
KalHO30MCKYI0 3py. B KOHLIE TpeTHYHOro nepuoja KaiHO30HCKOH 3pbI
CYLIECTBOBAJIO YK€ MHOTO OTPSAOB COBPEMEHHBIX MJICKOMUTAIOLIHX.

W3 coBpeMeHHBIX MIIEKOMHUTArOmUX Haubosee OMH3KH K MPEIKOBBIM
¢dopMaM MpeACTaBUTENH nookaacca llepéo3eepu (KnoadyHble, MM OIHO-
npoxofHble). K 3ToMy noaxnaccy OTHOCATCS YTKOHOC, €XHIHA U TPOSXU]-
Ha, oburtarome B ABcTpanuu, TacmManuu U Hosoii 3enanauu. Bce 3TH
)KHBOTHbIE siiLiexnafyue. EXvIHa M MpOeXHjHa BBHIHAIUMBAIOT siina B
CyMKe. YTKOHOC BEIET BOAHBINH 0Opa3 >KM3HH, a AHIIa BRICH)KHUBAET B HO-
pax. BeutynuBiinecs A€TEHBIUIH MUTAIOTCS MOJOKOM, KOTOPOE CIIH3bIBAIOT
€ TONOro y4acTka KoxH Ha Opioxe MatepH. CockoB Het. UenmocTH OfHO-
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IIPOXOAHBIX IIPe0OPa30BaHbl B KIIOB. Y €XHIHBI KIIOB JUIMHHBIH U OTHOCH-
TEeJILHO TOHKHMH, a Y YTKOHOCA — LIMPOKHA, MOX0XK Ha YTHHBIH.

K nooxnaccy Cymuameie otHOCST OK0J10 270 BUIOB JKHUBOTHEIX, OOHU-
taromux B ABctpanuu, Hopoit ['Bunee, TacmManuu u HOxHO# AMepHKe.
JUIsi JKHBOTHBIX 3TOrO IMOJKIAcCa XapaKTepHO pOXAEHHE y HHX OYEHb
MEJKHX HENOPa3BUTHIX NeTeHbimed. CaMKH ITOHAIIMBAIOT HX B CIIEIHAJb-
HBIX CyMKax Ha Oproxe, BHyTPH KOTOPbIX HaxoJsTcs cockd. Ha HavaipHBIX
CTafMsAX Pa3BUTHUA AETEHBIIIN TUIOTHO NPHUCACHIBAIOTCA K COCKaM, H MOJIO-
KO BIPBICKUBAETCS UM B POT IIPH COKPALIEHHH CIIEIMANBHOH MYCKynaTy-
DBl MOJIOUHOH KeNe3bl.

BONBbUIMHCTBO BHJOB COBPEMEHHBIX MIIEKOIUTAIOUINX OTHOCHTCS K
nooknaccy Iayenmapnsle. QTaM4YuTENBHAS YepTa 3TOH IpymHIsl — oOpa-
3oBaHMe IUTaleHThl. K noaxnaccy IlnaneHTapHele npHHaaiaexaT 17 orps-
JoB Miexonurtaonmx. Haubonee U3BECTHH U MHOTOYHCIICHHBI 110 KOJH-
YEeCTBY BXOISIIMX B HHX BHIOB OTPSABI: HACEKOMOSAHBIX (KpOTBI, €XH,
3eMJIEPOHKH, BBIXYXOJIH), PYKOKpPBUIBIX (KpbUIaHBI M JIETY4YHE MBIILH),
TPBHI3YHOB (MBILIH, KPBICHI, IOJIEBKH, OENKH, OYpYHIYKH, CYpKH), 3ai11€00-
Pa3HBIX (3allbl, KPOJIHMKH, MUUIYXH), XHIIHBIX (IBBBI, TUTPHl, MEIBEIH,
BOJIKH, COOaKH, XOpbKH, BBIAPHI), JACTOHOTHX (MOPKH, TIOJICHH, MOPCKHE
KOTHKH), KHTOOOpa3HbIX (IenbdUHbI, KHThI, KallaJoThl), MapHOKOIBITHBIX
(KOpOBbI, CBUHBH, OapaHbl, OJIEHH, 3yOpBbl), HEMAPHOKONBITHEIX (JIOMIAH,
KyJIaHbl, OCJIbI, HOCOPOTH) H NMPHMATOB (JIEMYpHl, MapTHILIKH, NaBHAHBI,
MaKaKH, FTOPHLIbI, YEJIOBEK).

3axanus

BriGepuTte 0oaAHH NPaBUALHDLIH OTBET

1. YHCIIEHHOCTh MIIEKOITMTAIOUIUX COCTABIISAET MPUMEPHO
1) 500 BumoB
2) 5000 BugoB
3) 50000 sumoB
4) ©Oonee 500 000 BuaoB

2. MJIEKOIIMTAIOMHE OTJIMYAIOTCA OT OCTAJNbHBIX IIO3BOHOYHBIX
HaJIHYHEM
1) TepMoperyasuun
2) KOCTHBIX S4EEK B YEIIOCTAX A1 3y00B
3) nmuadparmsl
4) dYeTHIPEXKaMEpHOro cepaLa
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10.

Cpens N03BOHOYHBIX HKUBOTHBIX HapyXHOE yXO HMEETCH Yy

1) MIIEKOMHUTAIOIHX

2) MIIEKONHTAIOLIMX H PENITHIHH

3) MuexkomuTaromux U aMpuOHit

4) MIJEKONMHTAIOLIMX, ITUI] H IIPECMBIKAIOLTUXCS

KuopoxxaeHue MpHCyile

1) BceM MIIEKOMHTAIOLIAM

2) TOJBKO IUTALIEHTAPHBIM MJIEKOITHTAIOIIHM

3) BCeM IUTAlIEHTapHBIM U BCEM CYMYaThIM MJIEKOITUTAIOLIHM

4) BCeM IUIALEHTAPHBIM M HEKOTOPHIM CyMYaThIM MIICKOMMTAIO-
MM

Y MIIEKONMTAIOUIMX KPOBEHOCHBIE COCYAbl MaTepd H 3apofbllia
cpacTaroTcs B

1) nynosuHe

2) 1uianeHTe

3) cTeHke MaTkH

4) cocynapl HE CpacTaTCA

JleTeHbIN pa3BUBAIOTCA B MATKE Y

1) Bcex MJICKOMMTAIOLIHX

2) mnnaneHTapHbBIX

3) cymuaThIX

4) Bcex IUIALIEHTapHBIX H BCEX CyMYaThIX MICKOMUTAIOIIMX
IpeaxaMy MJIEKOTTHTAIOLIUX CYUTAIOTCS

1) crerouedainnbl 3) 3Bepo3yOble AlIEPHI

2) mnapanuTeKkH 4) nTunb

JIMIIeHE! CILTONIHOTO BOJIOCAHOTO MTOKPOBA MIPEACTaBUTEH OTpAAa
1) nacroHorux 3) PYKOKpPBLIBIX

2) KHTOOOpa3HBIX 4) npumaroB

Bypo3y61<a ABJIACTCA TUITUYHBIM IIPEACTABHTCIIEM OTpALa

1) rpeI3yHOB 3) HaceKOMOSIHBIX
2) 3aiieobpa3HBIX 4) PpYKOKpPBUIBIX
K oTpsany HEMapHOKOIBITHEIX OTHOCHTCS

1) noce 3) ocen

2) oneHs 4) xupad
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11.

12.

13.

14.

15.

16.

17.

18.

19.

222

Knoaka uMeercs y

1) yTtkoHoca 3) nens¢uHa
2) KeHrypy 4) TIONEHS
I'opHocTail OTHOCHTCS K CEMEHCTBY

1) KolHa4YBHX 3) BOJYBHX
2) KyHBHX 4) BUBEpOBBIX

K oTpsny HaCeKOMOATHBIX HE OTHOCHTCH

1) ex 3) exuaHa

2) Kport 4) 3emMiepolika
OnHOoKaMepHBIH KeTYA0K Y

1) xo3ml 3) ocna
2) KOpOBBI 4) OapaHa
Yen0BeK OTHOCHUTCA K THITY

1) Tlpumarsl

2) Mnekonurarouue

3) Ilo3BoHOYHEIE

4) Xopaossle

BbiGepuTe TpH NpaBHIbLHBIX OTBETA.

ﬂOHa[UPIBaCT JAE€TCHBIIIA B CYMKE

1) exugna 4) omoccym

2) YTKOHOC 5) BBIXYXOJb

3) KkeHrypy 6) xanubapa

K oTpsany HEMapHOKOMBITHBIX OTHOCHTCS

1) Geremor 4) Tamnup

2) Hocopor S) oseHn

3) xaban 6) 3ebpa
KJrouunns! He pa3BUTEl y IpeACTaBUTENEH OTpA

1) TNapHOKONBITHBIX 4) PYKOKpBUIBIX
2) HEeNapHOKOMBITHBIX 5) HaceKkOMOSIHBIX
3) xHUmHBIX 6) XHUTOOOpa3HBIX

K BayHBIM ’KUBOTHBIM OTHOCHTCHA

1) onenn 4) xupad
2) kalaH 5) nekapb
3) Oeremor 6) OBIk



20.

K genoBexoobpasHLIM 06e3bIHaM OTHOCAT

1) Makak
2) mmMnaH3e
3) MapThiuek

4) mnaBHaHOB

5) ropwun

6) opaHryTaHoB

21. YCTaHOBHTE COOTBETCTBHE MEXKAy Ha3BaHHEM XKHBOTHOIro M OTpH-

I0M, K KOTOPpOMY OHO OTHOCHTCH.

JKuBoTHoe OTpsin
1) 3emnepoiika A) 3aiineobpasHbie
2) BBHIXYXOJb b) I'poi3yHsl
3) OGenka B) HacexkoMosnHbie
4) nuuryxa
5) oupatpa
6) 6yposybka
Kinoun x 3a1aHagM
Ne Bonpoca 3145 6 7 8 9 10
OTBeT 2 (3 1 314 4 3 2 3 3
NeBonpoca | 11 |12 | 13 | 14 | 15 16 17 18 19 20
oTBeT 1121313 )4]134(246]1,23]1,4,6]2,5,6
3apanne 21
1 2 3 4 5 6
B B b A b B
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Paspeu I11. YHEJIOBEK U EI'O 3JOPOBBE

OOwmui 0630p opraHu3mMa 4esnoBeKa.
Oprasbl H CHCTEMBI OPraHoOB.
KpaTkue cBeleHHs1 0 CTPOEHHH H PYHKUHUSAX
MUTEJHATBbHOW, COENHHHUTEIbHOM,
MbIIICYHOH H HEPBHOH TKaHe#

C M3BECTHBIMH IOMYIIEHUAMH MOXHO CKa3aTh, YTO OPTaHH3M YelloBe-
Ka Mozapaszensercss Ha CUCTeMbI opraHoB. CHeTeMa OPraHoOB BBHIIIOJHSET B
OpraHH3Me CBOIO OINpedeNIeHHYI0 ¢yHKIMI0. OpraHsl, COCTaBISIOLIME CHC-
TeMY, MMEIOT CXOJIHOE SMOpPHOHAIBHOE MPOUCXOXKAEHHE H CBA3aHBI MEXY
coboif aHaToMH4eckH. B opraHu3Me uesnoBeka OOBIYHO BBIAENAIOT Clie-
JQYIOLIME CHCTEMBI: OIIOPHO-ABHIaTENBHYIO, KPOBEHOCHYIO, ABIXaTENbHYIO,
MHLIEBAPUTENBHYIO, BBIICIUTENbHYIO, SHAOKPUHHYIO, HEPBHYIO, NTOJIOBYIO.
MHorzaa oTaeasHO BBIAETAIOT TUMGbAaTHYECKYHO CHCTEMY.

Opran — 310 060cObNeHHas 4acTh OpraHU3Ma, UMeEIoLIas oIrpene-
JIEHHYI0 (OpMY, CTPOEHHE, PAaCIOIOKEHHE M MPUCTTOCOONEHHAs i BBI-
NONHEHUs Kakoi-To GyHKIMH. OpraH COCTOMT M3 HECKOJBKHX TKaHei, HO
OIMH WIM [Ba BHJA TKaHH oObluHO npeobnaparor. Hanpumep, HepBHas
CHCTEMa B OCHOBHOM o00pa3oBaHa HepBHOH TKaHBIO, a ONOPHO-
JBHUTaTeJIbHas — COCIUHUTEILHON ¥ MBIHIEYHOH TKaHIMH.

TKaHB — CHCTEMA KJIETOK M HEKJIETOYHBIX 00pa30BaHHH, HMEIOUIHX
obllee NMPOUCXOXKJIEHHE, CTPOEHHE U BHITOJHSAIOINX B OpPraHH3Me CXO.-
Hble QYHKLUHMH. BBiensioT ueTblpe OCHOBHbIE IPYNIBI TKAHEH: 3MTHTENH-
AJIbHYI0, COEIMHUTENIbHYI0, MBILLIEYHYIO H HEPBHYIO.

Onumenuanbhbie mkanu TOAPA3AEISIOTCS Ha MOKPOBHBIE M XKeJe3d-
cThie. [okposHbiti 3nUTeNHi 00pa3yeT BHEHIHHE TMOKPOBBI Tena, CIH3H-
CTble 00ONOYKH POTOBOH MOJIOCTH, HOCOTJIOTKHM, BEPXHHMX IbIXaTeJbHBIX
NyTeH, BCEX IOABIX BHYTPEHHHX OPraHOB, a TaK)Ke BHICTHJIAET OpIOILIHYIO,
IJIEBPAJIBHYIO M OKOJIOCEPAEYHYI0 MOJOCTH. KieTku NOKPOBHOH TKaHH
OUYEHb ITOTHO MPHJIETAIOT APYT K APYTY, MOITOMY MEKKIETOYHOTO Belle-
CTBa 3[1€Ch MaJlo, COCYJOB HET, KJIIETKH BCErZa PacrloyiaraloTcsl Ha COeau-
HUTENBbHOH TkaHH. [1OCKONBKY 3MHTEIHANbHbIE KJIETKH MOCTOSHHO ITOJ-
BEPraloTCsl MEXaHHYECKHM, XHMHUYECKUM, TEMIIEPATypHBIM BO3AEHCTBHUSAM,
OHH OBICTPO 'MOHYT M 3aMEHSIOTCS! HOBBIMH, TaK Kak 00/1afaloT BBICOKOMH
CocoOHOCTBIO K pereHepauud. [1o NMPOMCXOXIEHHIO SIUTENUH MOXET
OBbITH IPOM3BOAHBIM SKTOAEPMBI UJIM 3HTONEPMBI.

224



[MokpoBHBIH IMUTENHH MOXKET OBITh: OJHOCIOHHBIM — BBLICTHUJIAET Jie-
TOYHBIE aNbBEOJIbl, MOUEUHbIE KaHABLbI, CTEHKH XENyJKa M KMIIEYHHKA,
BEpXHHE HAbIXaTeNIbHble MYTH, ¥ MHOTOCIOHHBIM — 00pa3yeT BepxHHe
CJIOM KOXXHOTO 3MHAEpMHUCA (OPOroBEBAIOLUMIA) THOO CIM3UCTBIE pTa, MH-
1IeBOJa, POrOBHUILy I71a3a (HEOpOroBEBalOLIUi).

IToKpOBHBIi MMUTENHUH BBIMONHSET ClIEAYIOLIHE PYHKLHUU:

1) 3samMTHYO — npenoxpaHser riuybxe jexailde TKaHH U OpraHbl OT
MEXaHMYECKHX U XHMHUYECKHX MOBPEXAECHUH, MPOHUKHOBEHHUS HH(OEK-
HH, yIbTPadHONETOBOTO U3ITy4YeHHS; .

2) oOMeHHYI0 — y4acTBYeT B IpOLIECCAaX MepeBapHBaHUA U BCAChIBaHHSA
MHILEBBIX BELLECTB, BbICTEHHH MPOAYKTOB MeTab0IM3Ma, ra3000MeHe;

3) peuenTopHyl0 — BOCIPHUHUMAET OOOHSATENbHbIE H BKYCOBBIE pa3fipa-
KHUTENH.

Kenesucmoiti s3numenuii 06pasyet GONBHIMHCTBO KeJie3 (Me4YeHb, MOJ-
XeJYAOYHYI0, LIMTOBUIAHYIO, CIIIOHHbIC, MOTOBbIE M Jp.) U BBIIOIHAET
CEKPETOPHYIO QYHKUHMIO. KIIETKH KeJe3UCTOro MUTENHsS BbIpabaThIBAIOT
H BBIACAIOT pa3/iduHble HU3HOJIOrHYECKH aKTHBHBIE BELUECTBA: MHUILUEBA-
pUTENIbHBIE PEPMEHTbHI, TOPMOHBI.

CoedunumenvbHble MKaHu COCTOAT U3 KJIETOK U OOJIBHIOTO KOJHYECTBA
MEXKKJIETOUHOTO BELUECTBA, KOTOpPOE BhIPAOATBIBAIOT CaMM KJIETKH. Mexk-
KJIETOYHOE BELIECTBO MPEICTABIEHO OCHOBHBIM BEILUECTBOM M BOJIOKHAMHU
KoJ1areHa un snactiHa. OCHOBHOE BEIIECTBO M3 MONHCAXapuaoB U 6en-
KOB ONpenenseT KOHCHCTEHUMIO TKaHH, KOJUIar€HOBLIE BOJIOKHA MPHIAIOT
TKaHH MPOYHOCTh, @ JIaCTHHOBbIE — YTIPYrOCTh. JDTH TKaHHU Taxxke oOna-
JalT BBICOKOH crocoOHOCTBIO K pereHepauuu. [1o mpoHcxoxaeHHo Bce
COE/JIMHUTE/IbHbIE TKAHH PA3BHUBAIOTCA U3 ME30JEPMBI.

CoeqMHHUTE/IbHBIE TKAaHH [EIST Ha: COOCTBEHHO COEIHHHUTEIIbHBIE,
XPAIIEBYIO, KOCTHYIO M TKaHH BHYTPEHHEH cpeabl OpranusMa.

K co6CTBEHHO COE€AHHUTENbHBIM OTHOCST!

1) nrommuyro eonoknucmylo — BCTpPEYACTCs B CBA3KAX, CYXOXHIIMAX,
tacuuax, nepenoHKax, CTeHKax cocyaoB, obecrieyuBasl MM MPOYHOCTh
H 371aCTHYHOCTb,

2) puixayio éoaokrucmylo — 00pa3yeT OCTOB BHYTPEHHHX OpPraHOB, CO-
MIPOBOKAAET HEPBBI U COCY/IbI;

3) owcuposyro — obpasyeT J10Ke HEKOTOPBIX BHYTPEHHUX OPraHOB M I10J-
KOXXHYIO XHPOBYIO KJIETYATKY; BBINOJIHAA 3aMacalolyl0 U 3allUTHYIO
byHKLMH;

225



4) pemuxyaapuylo — 00pa3yeT KpOBETBOPHbBIE OpraHbl: KpacHbIH KOCT-
HBIH MO3I, CEeNe3€HKY, TUM(ATHUECKHE Y3IIBL.

JAns xpaweeoii mkanu XapakTepHbl OTHOCUTENBLHO KPYMHbBIE KIETKH H
IUTOTHOE, YNPYTO€ MEXKIETOYHOe BemecTBo. OHa MOKPBIBAaET CYCTaBHBIE
NIOBEPXHOCTH, 00pa3yeT MEXIO3BOHOYHBIE JUCKH, BXOIUT B COCTaB rop-
TaHH, TpaXxeH, OPOHXOB, YIIHOH PaKOBHHBHI.

CaMo¥ Mpo4HOH ABNACTCA KOCMHAR MKAHb, KOTOPas COAEPIKAT MHOTO
KOJUIAr€HOBBIX BOJIOKOH, a Takxe coyied kanbuusa, ¢ocdopa, MarHus.
KocTHas u xpsmeBas TkaHH 00pa3yroT cKeneT, KOTOpPbIH 3alumaer ruy6-
K€ JIEXKAIUE OPTaHbl H BHINOIHAET OMIOPHYIO (GYHKLHIO.

K TkaHsM BHyTpeHHeH cpenpl OTHOCAT )KHIKHE TKAHH — KpoGb M
aumghy. MexXKIeToOYHbIM BEIIeCTBOM KPOBH SIBJISIETCS JKHIKas IU1a3Ma, a
KIETKaMH — (OpPMEHHbIE 3JIEMEHTBl. JTH TKaHH O0ECne4YHMBaIOT IryMo-
PaJIbHYIO CBA3b BCEX OPraHOB M TKaHEH OpraHW3Ma, yyaCTBYIOT B MOJAEp-
’KaHHH roMeocTa3a, 0OMeHe BelllecTB, 00ecrieueHHH HMMYHHTETA.

Takum 06pa3oM, COEMUHMTENIbHBIE TKAHH BBHIMOJIHSIOT CIEAYIONIHE
DOYHKIHH:

1) MexaHHYECKYy10, WIIH OMOPHYI0, — 0Opa3yroT CKeleT, CBA3KH H CyXO-
KHITHSA;

2) COeIUHUTENbHYI0O — KPOBb M JTHM(a CBS3bIBAIOT BOSAUHO BCE OPTaHbI
U TKaHH OpraHH3Ma;

3) 3amMTHYI0O — KJIETKH KPOBH BHIpaOaTHIBAIOT aHTUTENa U OCYILECTB-
JAI0T GarouuTo3, y9acTBYIOT B 33KHBICHHH PaH U PETCHEpallUH Opra-
HOB;

4) KpOBETBOPHYIO — 00pa3yloT TUMpaTHYECKHE Y3JIbl, CeNIe3eHKY, Kpac-
HBIH KOCTHBIH MO3T;

5) Tpoduyeckyo, uid OOMEHHYI, — KpoBb U JUM(a y4acTBYIOT B 00-
MEHE BEHIECTB. _
Muiueunvie mxanu 06pa3oBaHbl MBIIEYHBIMU KJIETKaMH (BOJIOKHAMH),

B UTOIIa3Me KOTOPBIX HMEIOTCA HUTH COKPATHTENbHBIX OCJIKOB akKTHHA U

MHO3HHa. OCHOBHBIE CBOHCTBA 3TOH TKaHH — BO30YIMMOCTH, IIPOBOIH-

MOCTb ¥ COKPaTUMOCTb. [10 NpOUCX 0K AEHHIO MBILIEUHBIE TKAHH SBJIAIOTCS

NPOU3BOJHbIMH  Me30AepMbl. Pa3znHyaloT TIaakyilo W [ONepevHo-

MOJIOCATYIO MBIIIEYHbIE TKAHH.

Inaokas MpllleyHas TKaHb BXOJUT B COCTaB CTEHOK BHYTPEHHHX Op-
TaHOB U COCYIOB, COCTOMT U3 MEJIKHX BEPETCHOBUIHBIX KIIETOK C OJHUM
SIPOM, HUTH aKTHHA M MHO3HHA PacroJIOXKEHB! B HUX HEYIOPAL0YEHHO.
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Ilonepeuno-nonocamyio MpllIeUHYIO TKaHb, B CBOK OuYepenb, NOApas-
JENAI0T Ha CKEJIETHYIO B CepAeYHyl0. BOJOKHO ckenerHoi TKaHH A0oCTHra-
er 10-12 cM B qIuHY, HEMOCPeACTBEHHO 1O 00ONIOYKOH pacnoaraercs
MHOXECTBO Siep U MUTOXOHIIPHH, a LIEHTPAILHYIO 4acTh KJIETKH 3aHHUMa-
10T MHOOHOpWLIBL, 10 1000 B KakJOM MbIlIeYHOM BONoKkHe. Kaxnas
MHO(QHOpHIIIA COCTOHT U3 HUTEH COKPAaTHTENIbHBIX OENKOB aKTHHA H MHO-
3MHa, YepeJOBaHHE KOTOPhIX U CO3AAET MONEPEYHYI0 HCUEPUYEHHOCTh CKe-
JIETHON MYCKYJIaTyphbl.

CepneyHas MpllleyHas TKaHb o0Opa3yeT CpeiHHH ClOH CTeHKH
cepana — MHOKapJ — M HMeeT ocoOeHHoe cTpoeHue. Ee Menkue oaHo-
saepHble OoraTtble MUTOXOHIPHAMH KIETKH COCIHHEHBl B €IUHYIO CETh
CIEeLHalbHBIMH KOHTaKTaMH TakK, YTOOBl BO30YXJ€HHE C OJHOIO BOJIOKHA
6BICTpO NepenaBanoch COCEAHHM H OONBIINE YYACTKH CEPAEYHOH MBIMILbI
COKPAIIATHCH OBl OTHOBPEMEHHO.

Hrak, OCHOBHBIMH QYHKIIHUSIMH MBIIICYHOH TKAHH SBJISIOTCA!

1) nBurarenbHas — JBHXKEHHE TeNla M €r0 HacTei; COKpallleHHe CTEHOK
JKeJylKa, KMLICYHHUKA, MOYEBOTO Iy3bIpf, apTepHalbHBIX COCY/OB,
cepaua;

2) 3amuTHas — 3alIHTa OPraHOB, HAXOISIIMXCS B TPYNHOH KIETKE, U
0COOEHHO B OpIOIIHOHN MOJOCTH, OT BHEIIHHX MEXAHUYECKUX BO3/EH-
CTBUH.

Hepenas mkans 00pa3oBaHa HEPBHBIMH KJIETKaMH (HEMPOHAMH) H
Heifpornued. HelipoHsl o6nagaoT ocoObIMH CBOHCTBaMHU — BO30YIUMO-
CTBIO U MPOBOJUMOCTBIO.

OOBIYHO HEHPOH UMEeT TeNl0 HelpaBHJIbHOH GOpPMBI, OJHO SAPO, Kak
MPAaBWIIO, B LIEHTPE KIETKH U OTPOCTKH ABYX BUAOB: MHOTOYHCIIEHHBIE KO-
POTKHE JCHAPHTEI, BETBAILMECS O] OCTPHIM YFJIOM BOJIM3H TeNa, U eIHH-
CTBEHHBIH IMHHBIH aKCOH, INepefalolIHi JIEKTPHYECKHE CHTHAIBI OT
HeHpoHa K APYTHUM KJIETKaM. AKCOH MOXeT OBITh «TOJbIM» JTHOO HOKpBI-
TBIM KHMPONOJOOHBIM BELIECTBOM MHEIHHOM, KOTOpOE B JJAHHOM Cliyyae
BBITOJHACT Ty e (PYHKUMIO, UTO M H3OJALUA JUISl 3JIEKTPUUECKOrO MPOBO-
Ja: 4eM toiule ofos0uKa, TeM HaJexHee W30aALuA U Gosblie CKOPOCTh
MPOBEEHHS CUTHAJIOB 