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Mporpamma paspaboTtaHa Ha ocHoBe PI'OC cpegHero obuwero obpasoBaHus.
lMporpamma KOHKpeTusupyeT copepXaHue npeameTHbix Tem obpasoBaTeribHOro
cTaHgapTa No pasgenamMm Kypca M pekoMeHAyeMyr nocrnefoBaTeflbHOCTb U3yYeHust TeM Wn
pasgernos y4ebHoro npegmMeTa, yunTbiBas MeXnpeameTHble U BHYTPUnpeaMeTHbIe CBA3N, NTOTUKY
y4yeBHOoro npouecca.

Kypc 6ruonorun HanpasneH Ha opMmnpoBaHne y abuTypueHTOB 3HaHUI O XXMBOW npupoae,
ee OTNIMYUTENbHbIX MPU3HAKOB — NCCEeA0BaHMI0 YPOBHEN OpraHu3auumn Guonormdeckon opmeol
ABWXXEHUs MaTepun, a Takke BMONorMyecknx 3akOHOMEpPHOCTEN, NPOSBISIOWNXCH Ha pasHbIX
YPOBHSIX OpraHm3aumm XumBon Npupoabl. ABUTYPUEHTbI OOMKHbI OCBOUTb 3HAHUS U YMEHUS,
onpegensawolne ageksaTHoe NoBedeHNe YeroBeka B oKkpyxatowen cpege. B cBa3u ¢ aTum Ha
6a30BOM ypoBHE B nporpamMmme 0coboe BHUMaHWE yaeneHo CoaepKaHunto, nexaiiemy B OCHOBE
dopMMpPOBaHUS COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHbI MUpPA, LEHHOCTHbLIX OpUEHTaLMN.
[MoaTomy B nporpammy BKITHOYEHBI Crieayowmne cogepXxaTeribHble NMMHUK Kypca: «brnonornsa kak
Hayka», «MonekynsapHasa duonorus knetkm», «FeHeTnka», «botaHukar», «3oonornay, «4enosek
N ero 340pOBbEY, KDKOMOrnsa».

|. COOEP>XXAHUE NMPOIrPAMMbI

Buornorus - COBOKYNHOCTb HayK O XMBOW npupoge. 3HayeHne B1Monornyeckon Hayku ans
MeANLUMHbI, Pa3fNyHbIX OTpacsen NPOMbILLNIEHHOCTU, CENbCKOrO X03SNMCTBA, OXPaHbl NPUPOAbI.
Ponb 6uonornn B hopMmnpoBaHnMn Hay4HOro MMpPOBO33PEHUS.

YpPOBHU oOpraHmsaumm XuBOWM NPUPOAObl:  MOSEKYNAPHbIA, KNEeTOYHbIM, TKaHEBOW,
OpraHM3MeHHbIN, NoNYyNsALNOHHO-BMOOBON, BMoreoLeHoTUYeCKUI, BocdepHbIN.

XKuBble cuctembl: knetka, opraHuam, Bua, OGuoueHos, Guocdepa. [pusHakM XunBbix
cucteM: obMeH BeLeCcTB U 3Hepruun, LenocTHOCTb, B3aMMOCBSA3b CTPYKTYPbl U (DYHKLUIA, CBA3b
CO cpefon, camoperynauusi.

BEUONOIMNMYECKNE CUCTEMBbI

YueHue o knemke (uumosoeusi). Knetka kak 6uonorumyeckaa cucrtema. Knetka -
afieMeHTapHas eauHuua pacTUTESNIbHbIX U KMBOTHbIX  OpPraHM3moB, crnocobHas K
CaMOBO300OHOBEHNIO, CAMOPErYNALMM N CaMOBOCNPON3BEAEHUNI0. LinTonorus - Hayka o KneTke.
M. WnengeH n T. WUBaHH - OCHOBOMOMOXHMKM KIETOYHOM Teopun. OCHOBHbIE MONOXEHUSA
KneTto4yHown Teopun. Metobl N3y4eHUs KNeTKu.

Xnmumyeckm coctas krneTkn. CogepxaHne XMMUYecKMx 3N1eMEHTOB B KreTke. Makpo- u
MUKPO3reMeHTbl KneTtkn. Bopga w  gpyrme HeopraHuMyeckue BellecTBa, WX ponb B
XunsHegesTenoHocTn kneTtkn. OpraHuMyeckue BellecTBa KMeTku. Yrneeoabl M nvnuabl, WX
cTpoenune n pyHkumn. CtpoenHne n dyHkummn 6enkos. PepMeHTbI, X POSib B XXN3HELEATENBHOCTH
kneTtkn. CTpoeHne n (PyHKUUN HYKNEMHOBLIX KMCNOT. [e3okcupudoHyknenHoBas kucrnota (AHK)
n puboHykneunHosas kucnota (PHK).

MoHaTMe o npokapuoTax W 3ykapuotax. CTpoeHne un QYyHKUMM OpraHongoB
3YKapMOTMYECKOWN KMETKN: HAPY>XHOW KNEeTOYHOM MeMOpaHbl, 3HOOMMa3MaTUYeCcKon CceTw,
Komnnekca [onbopkW, NUM30COM, MWUTOXOHAPWUW, nnacTug, pPubOCOM, KNEeTOYHOro LEHTPa,
OpraHoMaoB OBWXEHUS.

Anpo, ero cTpoeHne n pyHKLUMK B nepuog uHTepdasbl.

O6wmeH BewecTB (MeTabonnam) 1 NpeBpaLleHne 3HEPTUN - OCHOBA XU3HEAEATENbHOCTU
KNeTkn. JHepreTnyecknin obMeH B KreTke U ero CywHoOCTb. JTanbl 3HepreTudeckoro obmeHa.
ApneHosnHTpudocopHas kucnota (ATD) n ee 3HavyeHMe B dHEpPreTM4eckom obmeHe.

NMnactnyeckmnn odbmeH. brnocuHTes 6enkoB. [MoHATUE O reHe. 'eHeTU4Yecknin Koa n ero
csoncTtea. TpaHckpunums. TpaHcnauna. MaTpuyHbIi XxapakTep peakunin buocmHTesa.

OcoBeHHOCTN MNacTUYecKOro M 3HepreTM4yeckoro obmeHa B pacTUTENbHbIX KieTKax.
doTocuHTe3. CeToBas U TeMHoBasa dasbl POTOCUHTE3A. 3HAYEHNE (POTOCMHTE3A AN KUBOW
npupogbl. MNMyTn NoBbIWEHNS NPOAYKTUBHOCTU CEJTbCKOXO3ANCTBEHHbIX PACTEHUMN.

XemocuHTes. Pornb xeMocuHTe3npyowmx 6akrepuin Ha 3emne.



B3anmocBsa3b nnacTuyeckoro u QHepreTn4yeckoro obmeHa.

HeneHue knemku, pasaMHoXeHue u uHousudyasibHOe pa3eumue op2aHU3MOo8

KneTtka - reHeTHM4yeckasa egnHuua xueoro. ComaTnyeckme 1 nosioBble KNeTku. XpoMoCOMbl
(ayTOoCcOMbI 1 NONOBbLIE), NOCTOSIHCTBO YMcna 1 opMbl, UX ransiouaHbIn U AUNNOUAHbIA Habop.
Habop XxpomMOCOM B COMATUYECKMX W MOSOBbLIX KIETKaX.

KnetouHbin umkn. MHtepdasa. Pegynnukauusa HK - ocHoBa yaBoeHus xpomocom. MunTos,
ero dasbl n buonornyeckoe 3HayeHune. Menos. [IBa geneHnsa menosa u nx otaenbHble dasbl.
Brnonornyeckoe 3HavyeHne menosa.

Monoeoe n Gecnonoe pasMHOXeHWe OpraHn3mMoB. [1onoBble KNETKU, UX CTPOEHUE U
dyHKUMN. PasBntne NonoBbIX KNETOK Y paCTEHUN U XXUBOTHbIX. ONnogoTBOpeHnE, ero 3Ha4yeHme.
WHavBuayanbHoOe pasBuTME OpraHuM3mMa - OHToreHe3. OMOpuoHanbHoe 1 NoCcTaMbpuoHansHoe
passutue. PassuTme 3apogpilia (Ha npumepe XMBOTHbIX). [locTambpuoHanbHOe pasButue
(npsimoe 1 Henpsamoe). NMoHATME O XM3HEHHBIX LMKNax U YepenoBaHuM nokoreHun. BpegHoe
BNUSIHWE arnkorons n HUKOTUHAa Ha pa3BUTME OpraHM3ma YerioBeka.

OcHO8bI 2eHeMUKU U ceniekyuu

MpeomeT, 3agaum n meTonbl reHeTukn. CoBpeMEHHbIE NPEeACTaBEHUs O CTPOEHUN U
PyHKUMSAX reHoB. OCHOBHblE reHeTM4Yeckue MOHATUA U TepMUHbl. ['eHeTuyeckas CUMMBOMMKA.
AnnenbHble reHbl. fomo3urota n reteposurota. [JOMWHAHTHbIE U PELIECCUBHbBIE MPU3HAKMW.
deHoTUn 1 reHoTun.

3akoHbl  HacneacTBEHHOCTWM, YycTaHoBneHHble [.  MeHgenem. MoHornbpuaHoe
ckpewmBaHune. EguvHoobpasne rmbpuaoB nepBOro nokoneHusi. PacuwienneHve npusHakoB Y
rmbpmuaoB  BTOPOro  NokoneHusi. CTaTUCTUYECKUMA  XapakTep SABNEHUM  pacliensieHus.
[MpomexXyTouHbIN XapakTep HacnegoBaHus. LinTonornyeckne ocHoBbl eAnHOOOpasns nepBoro
NOKOJSEHMS MU pacLlensieHnsi NPM3HAKOB BO BTOPOM MOKONEHUN.

OurnbpuaHoe ckpelmBaHme. 3akOH He3aBUCUMMOro HacnegoaHusi . MeHgens u ero
LMTONOrM4YEeCKne OCHOBBI.

CuenneHHoe HacrnegoBaHue. 3aKOH cuennieHHoro HacnegosaHus T. MopraHa, ero
uuTonornyeckne ocHoBbl. CuenneHne reHoB (MofHoe M HenonHoe). HapyweHue cuenneHus.
[MepeKkpecT XpOMOCOM.

[[eHOTMN KaK LenocTHas UCTOPUYECKU CIoXuBLUascA cuctema. Baanmogencresune reHos.
eHeTMka nona. HacnegoBaHve NPU3HAKOB, CLUEMMEHHbIX C MonoM. XpOMOCOMHasi Teopus
HacneacTBEHHOCTMW.

"eHeTuka YenoBeka. MeToabl U3y4yeHUs1 HAcneaACTBEHHOCTU YeroBeka.

3HayeHne reHeTuKN 4na megmunHbl. BpeaHoe BNusiHne HUKOTUHA, ankorosisi U HAPKOTUKOB
Ha HacneaCcTBEHHOCTb YenoBeka.

3aKOHOMEPHOCTU N3MEHYNBOCTU. MI3MEHUNBOCTL 1 ee OPMbI.

Ponb reHoTMna wn ycnoBunM BHELWHEW cpefbl B dopMupoBaHun  deHoTuna.
MoandukaumoHHass uM3MeH4MBOCTb. Hopma peakuun. CTaTtucTMyeckme 3akOHOMEPHOCTHU
MOAMPUNKaALMOHHON N3MEHYMBOCTMU.

KombuHaTuBHas M3aMEH4YMBOCTb, €€ MPUYNHDI.

MyTaunoHHas  u3MeH4MBOCTb. MyTaumm  (r€eHOMHblE, XPOMOCOMHbIE,  [EHHbIE;
reHepaTMBHbIE W CcOMaTUYeCKMe) W MpudMHbl KX nosiBfeHnd. OCHOBHbIE MONOXEHUs
MYyTauUVOHHOW TeopUM.

3aKoH rOMOSIOrMYecKUX PpsiAoB B HacneactBeHHon wuameHumBoctn H./A. Basunosa.
OKcnepuMMeHTanbHoe nonydeHne mytaumn. Mytauum kak maTtepuan Onsi UCKYCCTBEHHOINo W
eCTeCcTBeHHoro otbopa.

[eHeTuka n Teopus asonoumn. eHeTuka nonynaumn. Popmbl eCcTeCcTBEHHOro otbopa:
ABVKYLLMA N CTaBUNU3NPYIOLLNA.



OcHoBbl cenekuun. Cenekumst u ee 3agayun. [MoHATME O ueHTpax MHoOroobpasusa wu
NPOUCXOXAEHNSA KYNbTYpPHbIX pacTeHui no H.W. BasnnoBy. OCHOBHbIE METOAbI CENeKunn: oToop,
rmbpunansauuns, nonunIonaus, mytareHes.

Cenekumst pacteHun. Metoabl cenekumm pacteHuin. PopmMbl MCKYCCTBEHHOro oTbopa
(MHOuBMAyanbHLIM N MaccoBbI). Ponb ectecTBeHHoro otbopa B cenekuuun. CamoonbineHve
NnepeKkpecTHO-OMNbINSAEMbIX pacTeHuin. mbpuamsauus. fAsneHune reteposuca. [lonunnovans.
HocTmkeHuna B obnactn cenekumm pacteHun.

Cenekunsa xuBOTHbIX. MeToabl cenekumn XmnBOTHbIX. MeToa aHanu3a HacneaCcTBEHHbIX
XO35IMCTBEHHO LIEHHbIX MPU3HAKOB Y XXUBOTHbIX-Npon3soanTenen. Tunbl CKpeLwmBaHnsa n MeTopbl
passefeHus. OTbop. mbpuamnsaums. OTtganeHHas rmbpuamsaumsa OOMaLLHMX KUBOTHbIX.
HocTmwkeHunsa B 06nactn cenekumm XXMBOTHbIX.

Cenekunsa MUKPOOPraHM3MoB Kak OCHOBA MPOMBbILLSIEHHOrO MOfy4YeHUss aHTUBNOTUKOB,
depMeHTHbIX npenapaToB, CTUMYNATOPOB pocTta W T.4. buotexHonmorMs m ee OCHOBHble
HanpasneHmst (MUKPOOMONOrMYECKUn CUHTE3, FEHHasl U KNeToyHas WHXeHepusd). 3HadveHue
BGroTexHonorMm Ansa pasBuUTUA HApOAHOro X0351IMCTBa U MEANLMHBI.

OPIrAHN3M KAK BUOJTOIr’MYECKAA CUCTEMA

Pa3Hoobpa3ue xueoli npupodbi

MpeoknetoyHble  opraHmambl.  Bupycbl.  OcoBeHHOCTM  CTpOeHWUd,  npoLeccoB
XN3HEeOEeATeNbHOCTU U 3Ha4YeHe BUPYCOB.

MpeobsagepHble opraHuM3Mbl (NPOKaApUOTLI) M A4epHble OopraHu3Mbl  (dyKapuoTbl),
0COBEHHOCTN X CTPOEHMUS.

Bakrepuun. CTpoeHmne, NpoLecchl XXU3He4eAaATENbHOCTN, pa3MHOXEHWE, pacnpoCcTpaHeHme
N 3HayeHne OakTepui B NPUPOAE M KM3HM YenoBeka (Ons ero 340pOBbA U XO3ANCTBEHHOW
aeatenbHocTn). bopbba ¢ 6onesHeTBOPHLIMU BaKTepUAMM.

Mpnbbl. Obwaa xapaktepucTuka rpmbos. LLnanoyHble rpubbl, X CTPOEHWE, NUTaHue,
pasmHoxeHue. CbegobHble U 500BUTbIE FPUDHI.

MnecHeBble rpubbl. Opoxckn. pubbl-napasunTbl, BbidbliBalowme 60ne3Hn pacteHmin. Ponb
rpnboB B NpUpoae N XO3S1UCTBE.

PacmeHusi

BoTtaHuka - Hayka 0 pacTeHusix. PacTuTenbHbIn MUP Kak COCTaBHas YacTb NpUpoabl, ero
pasHoobpasue, pacnpocTpaHeHue Ha 3emne.

Knaccudpmkauma  pacteHun.  OnemMeHTapHble  MOHATMS O  CUCTEMaTUYeCKMX
(TakcoHOMMYECKNX)  KaTeropusix: BuA, pPoOA, CEMEWCTBO, Knacc, oTtaen. 3HadeHune
MEeXAyHapOOHbIX Ha3BaHWI PacTEHUN.

OcHoe8HbIe epynnbl pacmeHuu

Bogopocnn. CTpoeHne Un XusHeaeAaTeNbHOCTb OAHOKMNETOYHbIX 3efieHbIX BOOOPOCNen
(xnammgomoHaga, xnopenna). MHOrokneTovHble HUTYaTble 3ereHble BOAopoCcnu (YNOTPUKC,
cnvporupa), MX CTPOEHME U MPOLECChl KU3HeOeATEeNbHOCTU. Pa3MHOXeHne BOOOPOCHEN.
KpacHble u Oypble Bogopocnu. 3HavyeHne BOLOPOCHEN B NpUpPoOOE W XO3ANCTBEHHOM
AeATerlbHOCTU YernoBeka.

JinwanHmnkn. CTpoeHne, NpoLecchl XU3HEAEATENbHOCTU U Pa3MHOXEHNE JULLANHMKOB.
Ponb nuwanHMKoB B NPUPOAE U KMU3HN YenoBekKa.

Moxoobpa3sHble. 3eneHble Mxu. CTpoeHWe N pasMHOXEHWE KyKylKWHa nbHa. benble
(TopthsHble) mxu. CparHym, 0coBeHHOCTU ero cTpoeHus. 3HadeHne mxoB. ObGpasoBaHue u
3Ha4veHune Topda.

ManopoTHuKoobpasHbie. [1anopoTHMKKN, UX CTPOEHME U pa3MHOXeHMe. XBoLn. MnayHsbl.
Nx cTpoeHne n pasmHoXeHue.

[onocemeHHble. CTpoeHMe © pas3MHOXeHuMe (Ha npumepe COCHbl WNu  enu).
PacnpocTtpaHeHne XBOWMHbIX, UX 3Ha4YeHWe B Npupoae U HapOOHOM XO3SANCTBE.

L{jeemkoeble pacmeHusi u ux cmpoeHue



lMoHaTMe O pacTuTenbHbIX TkaHaX (obpasoBaTenbHasd, MNOKPOBHAs, MexaHudeckas,
npoBoAsLlas, acCMMMnNupyoLiada, aanacatowas).

KopeHb. Pa3Butne KopHsi 13 3apoabllleBOro Kopelwka. Buabl kopHen. Tunbl KOPHEBBIX
CUCTEM: CTEPXHEBAs U Mo4vkoBaTasi. BHellHee N BHYTPEHHEE CTPOEHME KOPHSA B CBSA3WN C €ro
dyHKUMAMKN. 30HbI KOpHSA. PocT KopHS. ornoweHne KopHaMy Bogbl U MUHEPArbHbIX CONewn,
HeobXxoauMbIX pacTeHuto. [bixaHne KopHSA. YaobpeHusa. 3HadyeHne obpaboTkm NoyB, BHECEHUS
yaobpeHnin, Nnonmea ANsi XKU3HU KyNbTYPHbIX pacTeHnn. BuaonameHeHns KOpHA. OYHKLUMM KOPHS.

Mob6er. MNoHaTre o nobere. PasHoobpasune noberos. MNMovkM NUCTOBbIE N LBETOYHbIE, UX
CcTpoeHue n pacnonoxeHue. Passutmne nobera ns noykn. Poct nobera B onvHy. BuaonameHeHns
nobera: kopHeBuwe, KrybeHb, NykoBMUA, UX CTpoeHue, Buonormyeckoe mM Xo3sNCTBEHHOE
3HadeHne. [loHATMe o cTebne. BetBneHue cTebnsa. dopmmpoBaHue KpoHbl. BHyTpeHHee
CTPOEHME ApeBecHOro crebna B CBA3NM C ero yHkuuamn (Kopa, kambun, gpeBecuHa,
cepaueBuHa). Poct ctebna B TonwmHy. O6pasoBaHue roauyHbix koneu. [lepenBukeHue
MUHEparbHbIX U OpraHMYeckmx BeLLeCTB No ctebnto. PyHKuum ctebns.

Jlnct. BHelwHee cTpoeHne nucrta. JluctopacnonoxeHue. JINCTbss NPOCTbie N CIOXHbIE.
YKnnkosaHune nmuctbeB. OCOBEHHOCTM BHYTPEHHENO CTPOEHMUS NINCTA B CBA3U C €ro yHKUNAMU
(koxkMUa 1 ycTbuMLa, OCHOBHas TKaHb NMcTa, NpoBoasLune nyykn). [bixaHne nuctbeB. MicnapeHne
BOAbl NUCTbAMU. Jlnctonag. 3HavyeHNe NMNCTLEB B KMU3HW pacTeHNn. Ponb 3eneHbiX pacTeHui B
NPUPOAE M XNU3HW YenoBekKa.

BeretaTtMBHOEe pasMHOXeHME LBETKOBbIX PaCTEHW MNOCPeacTBOM MOOEroB, KOPHEWN,
NNCTbEB B NPUPOAE N pacTEHNEBOACTBE (BUOAOU3MEHEHHBbIMKU noberammn, cTebnsiMmn, KOpHEBLIMN
YyepeHkamu, OTBOAKaMW, AENEeHMEM KyCTa, NpuBMBKOW). buonornyeckoe u X035MCTBEHHOE
3Ha4YeHne BEereTaTMBHOIO PasMHOXEHMUS.

LiBetok n nnoa. CtpoeHne useTka. PasHoobpasne B ctpoeHmn uBeTkoB. OKONOLBETHUK
(yawe4yka n BeH4YMK). LiBeTkn opgHononble M oboenonble. CTpOEHUE TbIYMHKM U MecTuka.
Couetnss M ux OGuonornyeckoe 3HadeHue. OnbineHne (CaMoomnblifieHne U MNEepPEKPEeCcTHoe
OnbifieHNe npu NOMOLWM HacekomblX, BeTpa). OnnogoTBopeHue. [loHATME O ABOMHOM
onnoaoTBopeHun, otkpbitom C.IM. HaBawunHbiM. O6pasoBaHmne cemsH 1 nnogos. Knaccndumkauus
nnogoBs (NfoAbl CyXme U COYHbIE; OAHOCEMSIHHBbIE M MHOTOCEMSIHHbIE, MPOCTbIE U COOPHbIE).

Cems. CTpoeHune ceMsiH OAHO- U ABYAOSbHbIX pacTeHnn. CoctaB ceMsiH. [IbixaHne ceMsH.
YcnoBus npopactaHus cemsH. Bpems noceBa v rnybuHa 3agenku cemsiH. [utaHne n poct
NPOpPOCTKA.

PacteHne - uenocTHbin opraHnam. BsammocBsA3b opraHoB. OCHOBHblE >XU3HEHHbIE
dYHKUMN pacTUTENBHOrO OpraHn3Ma 1 ero B3anMoCBA3b CO Cpeaon obuTaHus.

Mpncnoco6neHHOCTb MOKPBLITOCEMEHHbBIX K PasfidHbIM YCIIOBUAM XWU3HW Ha 3emne u
rocrnoacTBo B coBpemMeHHon cnope. MHoroobpasne UBETKOBbIX U MUX Knaccudukaums. Knacc
ABYOONbHbIX pacTteHun. CemencTBa: KpecTouBeTHble, po3oLBeTHble, 6060BbIie, NacneHoBbIe,
cnoxHouBeTHble. Knacc ogHomonbHbiX  pacteHui. CemencTtBa: 3naku, JIUMENHble.
OTnuunTenbHble NPU3HaKKU PacTeHU OCHOBHbLIX CEMEWCTB, UX Buonornyeckne ocobeHHoCTn n
HapPOAHOXO3ANCTBEHHOE 3HAYeHMe. TUNUYHbIE KyNbTYpPHbIE M OMKOPACTYLME PaCTEeHUs 3TUX
ceMencTB. BnusiHne XO3ANCTBEHHOMW OEATENbHOCTM 4YerioBeka Ha BMAOBOE MHOroodpasue
LBETKOBbIX W Apyrnx pacteHnin. OxpaHa peakux BMaoB pacteHuin. KpacHas kHura.

KnBOTHbIE

3oonorusa - Hayka O XXMBOTHbIX. 3HA4YEHUE XMBOTHLIX B MPUPOAE W XU3HU YErOoBEKa.
OCHOBHbIE OTNNYMS XKUBOTHBLIX OT pacTeHUn, YepTbl Ux cxoacTBa. CuctemaTuka KUBOTHbIX.

MoguapctBo  OOHOKnemouHble  unu  npocmedwue. O6waa  xapakTepuctuka
OHOKJTETOYHBIX.

Tun Capkomacmuzaoghopsl.

Knacc Capkodosbie. ObbikHoBeHHasi ameba. Cpepa obutaHua. CTpoeHue, npoueccol
XU3HeOesaATenbHOCTU (OBWXKEHME, NMNTAHNE, OblXaHWe, BblAENEHNE, Pa3MHOXEHNE).

Knacc JXeymukoebie. 3eneHasi aBrrneHa - OAHOKMETOYHbIA OpPraHnsm C npusHakamu
XMBOTHOMO U PacTEHUS.



Tun  UHepysopuu. WHpy3opua-tydenpka. OcobeHHOCT cTpoeHusi. OpraHennsl,
OCYLLIECTBNSAOLLME OCHOBHbIE NPOLIECChI XU3HeaeAaTenbHOoCTUn. OCOBEHHOCTM Pa3MHOXEHMS.

MHoroobpasne npoctenmnx. 3HavyeHue MPOCTENLUNX B MPUPOLE M XKU3HW YenoBeka.
MansapHbIn napasuT - Bo3byautens mansapuun. Linkn ero passutuns. Mepbl 60pbbbl ¢ manspuen u
NYKBNOALMA Mansipum Kak MmaccoBoro 3abonesaHus.

MoguapctBo MHO20KIEeMOYHbIe.

Tun Kuwey4HononocmHeie. Obuwan xapaktepuctvka tuna. ['Mgpa Kak npecHOBOAHbLIN
nonun. Cpepa obutaHusa. BHewHee cTpoeHune. JlyyeBas cummeTpusi. BHyTpeHHee cTpoeHue
(aByxcromHocCTb, AuddepeHunpoBka KneTok). MNpouecckl xn3HeaeaTernbHOCTU. BO3HUKHOBEHME
HEpPBHOW cucteMbl, ee cTpoeHue. lNoHATne o pedonekce. PasmHoxeHue (BeretaTMBHOE U
nonosoe). Mopckne KuWEeYHONONOCTHble (fMApouaHble nonunbl, cuMdoungHble Menysbl,
Kopannosble Nosnunbl). SKOMOMNSA U 3HaYEHNE MOPCKUX KMLLIEYHOMOMOCTHbIX.

Tun Mnockue yepsu. ObLan xapakTepucTmka Tmna.

Knacc PecHuuyHbie 4Yepsu. benaa nnaHapua - npeacrtaBuTesNlb CBOOOAHOXMBYLLMX
pecHnYHbIX YepBen. Cpena obutaHus. BHewHee cTpoeHune. [ABYCTOpOHHAS (BunaTtepanbHas)
cummeTpus.  losiBrieHne OpraHoB, BbINOMHAWMX  YHKUUM  NUTAHUSA, Pa3MHOXEHUS,
BblaeneHnst. OcobeHHOCTM HepBHOM cucTeMbl. PasmHoxeHue. PereHepaumsi.

Knacc JleHmouHbie 4yepeu. Bblunn ueneHb. OCOBEHHOCTU BHELLUHEro WU BHYTPEHHEero
CTPOEHMS, NPOLIECCOB XMU3HE4EATENbHOCTU B CBA3M C Napasutuyeckum obpasom xusHu. Linkn
pasBUTUS U CMeHa xo35eB. Mepbl NnpeaynpexaeHns 3apaxeHus.

Knacc Cocanbuwuku. NevyeHouHbIn cocanblmk. OCOBEHHOCTM BHELUHErO U BHYTPEHHETO
CTPOEHMS, NPOLLECCOB XU3HEeAEATENbHOCTU B CBA3M C Napasutuyeckum obpasom XusHu. Linkn
pasBUTMSI U CMEHA XO3SEB.

Tun Kpyenbie udepsu. Ob6wasa xapaktepuctuka Tuna. Knacc Kpyrnble 4epsu.
Uenoseyeckas ackapuga. BHewHee cTpoeHue. [lonocte Tena. [uweBapuTenbHas,
BblAenutenoHas M nonoBasi CUCTEMbIl, pasMHOXeHne n passutne. OCoBeHHOCTU ObIXaHusa U
obMeHa BellecTB B CBSA3WM C NapasnTudeckum obpasom Xu3Hu. Bpen ackapug. Mepebl
npegynpexaexHnsa 3apaxenusi. Octpuua. MHoroobpasne napasuvTtuyecknx vepsen n 6opbba ¢
HAMMN.

Tun Kosnbyambie yepeu. Obwaa xapakrepuctuka Ttuna. Knacc ManoweTuHKoBble.
Hoxageson YepBb. Cpeaa obutaHus. BHelwwHee cTpoeHne. KOXXHO-MYCKyIbHbIN MeLokK. onocTb
Tena. Cuctembl opraHoB NuLLeBapeHunsi, KpoBoobpalleHus, BolaeneHns. OcobeHHOCTU HEPBHOM
cuctemsl. [Mpoueccol XnsHeaeaTenbHocTu. PasamHoxeHne n pa3sutme. PereHepaums. 3HadeHne
AOXOEBbIX YepBen B nouBoobpasoBaHmn. Knacc MHoroweTnHkoBbie. Knacc MNusasku.

Tun Monnocku. Obwasa xapakrepuctuka tTuna. Knacc bproxoHorme. bonbuon npygoBuk.
Cpena obutanus. BHeluHee n BHYTpeHHee cTpoeHme. [poLuecchl xxmu3HeaeatensHocTn. Mopckne
N Ha3eMHble BPOXOHOrME MOSIITOCKU, UX IKOMOMUA N 3HAYEHNE.

Knacc [lsyctBopyatbie. be3sybka. Cpeaa obutaHus. BHewHee 1 BHyTpEHHEE CTPOEHME.
Mpouecchbl xunsHegeatenoHocTn. Mopckme AByCcTBOpYaThIE, X AKOMOMMSA U 3HaYEHME.

Knacc NonoBoHorne (0CbMUHOIM, Kanbmapbl).

Tun YneHucmoHozaue. ObLiasa xapakTepucTuka Tuna.

Knacc PakoobpasHble. PeyHor pak. Cpega obutaHus. BHelwHee n BHyTPEHHeEe CTPOEHNE.
Cucrtembl opraHoB (NyweBapuTenbHasi, BblaenuTenbHas, KpOBEHOCHas, AblXxaTerbHas, HepBHas,
nonosasi). [pouecchbl Xn3HeaeaTensHOCTU. PasmMHOXeHne 1 pasBuTne. SKONOrnsa 1 3HavyeHue
pakoobpasHbIX.

Knacc NMaykoobpasHsle. [Nayk-kpectoBuk. Cpega obutaHuns. BHewHee cTpoeHue. JloByas
ceTb, ee YCTPOMCTBO U 3HadeHne. OCOBEHHOCTU BHYTPEHHErO0 CTPOEHMS U MpOoLEecCoB
XnsHepeatenbHocTu. Knewm, ocCO6EHHOCTU CTPOEHUS U NMPOLLECCOB XU3HeaeAaTenbHOCTU. Pornb
B MpuMpoae W XM3HW 4YernoBeka. Mepbl 3awWwuTbl YenoBeka OT Khewewn. 3HadyeHue u porb
naykoobpasHbix B npupoae.

Knacc Hacekomble. Mavickuin xyk. Cpeaa obutaHmsa. BHelwwHee n BHyTpeHHee CTpOeHMe.
Mpouecchbl xunsHegeatensHocTn. PaamHoxeHne. OcobeHHOCTU pa3BuTus. OTpaabl HACEKOMBbIX C



nonHbIM npeBpalleHneM. Yewyekpbinble (kanyctHas 6endHka, TyTOBbIA  LUENKOMNPSA4).
AByKpbinble (koMapbl, KOMHaTHas Myxa). [lepenoH4aTokpbinble (MegoHOCHas nyena, MypasbM,
Hae3gHukn). MNMoHATME O HaceKOoMbIX C 06LecTBEHHbIM 06pa3omM XusHu. NHCTUHKTBI. OTpsabl
HaceKoOMbIX C HenosiHbIM  npeBpalleHneM. [paAMoKpbinble  (NepeneTHas  capaHya).
MonyxecTkokpbinble (kronbl). Ponb HacekoMbix B npupoge, WX MpakTU4EecKoe 3HaveHue.
Buonornyecknn meton 60pbbbl C HACEKOMbIMU - BpeauTensMy  CeNbCKOXO3SMCTBEHHbIX
pacteHun. OTpacnu Xo3sMCTBa, CBA3a@HHblIE C UCMNOSIb30BaHMEM HACEKOMbIX (LUENKOBOACTBO,
n4yenoBoacTBo). CoxpaHeHne BMOOBOro pasHoobpasns HaCEKOMBbIX.

Tun Xopdossie. Obwasn xapakrepuctmka tuna. CucremaTtmka XxopgoBblX.

MogTtun becyeperHeie.

Knacc JlaHueTHuku. JlaHUETHMK - Hu3Wwee XxopaoBoe XmBoTHoe. Cpeda obuTaHus.
BHelwHee 1 BHyTpeHHee cTpoeHne. Xopaa. NuweBaputeneHas, BolaenutensHas, KpoOBeHOCHas,
AblxaTtenbHas, HepBHasa 1 nonosas cucteMbl. CXoACTBO C MO3BOHOYHBIMU 1 6GECMO3BOHOYHBIMU
XNBOTHbIMMU.

MoaTtun YepenHebie ([10360HOYHbIE).

Knacc Pbibbl. O6waa xapaktepuctuka knacca. PeyHonm okyHb. Cpepa obutaHus.
BHewHee cTpoeHne. Ckenetr wn myckynatypa. [lonoctb Tena. [lvweBaputenbHas,
BblAenunTenbHas, KPOBEHOCHasd, AblXxaTerbHad U norsioBad cuctembl. lNMnaBaTenbHbIN Ny3blpb.
HepBHasa cuctema u opraHbl 4yBCTB. [loBegeHue. PasmHoxeHve n pasButue. 3abota o
notomcTtee. MHoroobpasue pbib: XxpsweBble (akynbl U CkaTbl), KOCTHO-XPSILLEBLIE (OCETPOBLIE),
KucTenepble (natmmepust), KOCTUCTble UNKM nyydenepble (cenbaeobpasHblie, KapnoobpasHble).
Xo3anctBeHHoe 3HayeHue pbib. MNMpombicen pblb. VickyccTBeHHOEe pa3BeaeHune pblb. Npyaosoe
X034NCTBO. BnusaHne [esaTenbHOCTUM 4erioBeka Ha YUCHEHHOCTb pblb. HeobxogumocTb
paunoHanbHOro UCNosb30BaHUS PbiOHbLIX BOraTCTB, X OXpPaHa.

Knacc 3emHoBoaHble. Obuwaa xapaktepucTtuka knacca. Otpsag 6ecxsocTble. Jlarywika
npyooBasi. Cpepna obutaHus. BHelwwHee cTpoeHue. CkeneT u myckynatypa. OcobeHHoCTu
CTPOEHMS BHYTPEHHNX OPraHoOB M MNPOLIECCOB XU3HeaeATeNbHOCTN. HepBHasa cuctema n opraHbi
4yyBCTB. PasMHOXeHue n passutne. MHoroobpasne 3eMHOBOAHbLIX: OTpS4 XBOCTaTble, OTPSA
GecxBoCTble, UX 3KONOrnsa 1 3HadveHune. MNMponcxoxgeHme 3eMHOBOAHbIX. OxpaHa.

Knacc [lpecmbikalowmecs. OOwas xapaktepucTuka knacca. OTpsg  dewynyaTtble.
MpbiTkas swepuua. Cpepa obutaHnda. BHewHee cTpoeHne. OCOBGEHHOCTU BHYTPEHHErO
cTpoeHusi. PaamHoxeHne. PereHepaumsa. MHoroobpasme COBPEMEHHbLIX MNPECMbIKAOLLNXCA.
Otpag uyepenaxu. OTpsag dewyndatble. 3Men, OCOBEHHOCTM CTPOEHUA U MNPOLECcCOoB
XnsHepearenbHocTn. OTpag Kpokoamnbl. [ipeBHME NpecMblkaloLmnecs: ANHO3aBpPbl, 3Bepo3ydble
awepsbl. MNpoucxoxaeHne npecmblikatowmxcsa. OxpaHa.

Knacc Mrtuuybl. Obwas xapakrepuctuka knacca. onybb. Cpega obutaHus. BHewHee
ctpoeHne. Ckenetr m myckynatypa. OCOGEHHOCTM BHYTPEHHEro CTPOEHUSS U MpPOLEeCCOoB
XnsHepeaTenbHoOCcTU. HepBHasa cuctema n opraHbl YyBCTB. PasamHoxeHne n passutne. Ce3oHHbIe
ABNEHUA B KM3HW NTWU, T[HE34OBaHWe, KOYeBKW, nepenetbl. [lpoucxoxgeHue ntuu,.
MHoroo6pasne ntuy: Geckunesble wunu OGerawowme (CcTpaycbl, aMy, Kasyapbl), nnasawroLme
(MWMHrBMHBI), neTawowme wmnn kunesble. [MpMcnocobneHHOCTb NTUL K pasnuyHbiM  cpedam
obuTtaHua. Okonornyeckme rpynnbl ATUY. [MTUUbI-XUWHUKKA. TTTvubl neca. MNTuubl 6onot m
nobepexunn Bogoemos. [NTuubl cTenen n NycTbiHb. [TULbLI NapkoB, cagos, Nyros 1 nonen. Ponb
nTWL B NPUPOAE W B XM3HU YernoBeka. Ponb 3anoBe4HMKOB M 300MapKoB B COXPAHEHUU peaKunx
Buaos ntuy. MNruubl KpacHon kHurn. MNtnueBoacTso.

Knacc Mnekonutatowme. Obwan xapakrepuctuka knacca. [lomawHsasa cobaka. BHewHee
ctpoeHne. CkeneT u myckynaTtypa. BHyTpeHHee cTpoeHme. Cuctembl opraHoB. [lpouecchl
XunsHegesTenoHocTn. HepBHas cuctema n opraHbl 4yBCTB. [loBegeHue. PasmHoxeHue wu
passutne. 3abota o0 notomctBe. MHoroobpasve  mnekonuTawowmx. [lepBo3sepu
(snueknagywme). Cymyatble. [naueHTapHble. OTpsagbl  MnekonuTarowmx. Pykokpbinble.
pbI3yHbl.  XuwHble. JlactoHorve. KutoobpasHble. KonbiTHble  (NApHOKOMbITHbIE U
HenapHOKONbITHbIE). [TapHOKONbITHbIE: OCOBEHHOCTM CTPOEHUS MULEBAPUTENBHOW CUCTEMbI



XBauyHbIX. [lopoapbl KpynHoro poratoro ckoTa. KabaH. [lomalwHne cBuUHbWM. HenapHOKONbITHLIE.
Ovkas nowagb. [lopoabl AgomawHux nowagen. XoboTtHble. [Mpumatbl. O0e3bsiHbI.
MpoucxoxageHme mnekonutawowmx. Ponb MnekonuTarwmux B NpUpoAe W XU3HWM 4YenoBeka.
BnusHne gesitenbHOCTM YenoBeka Ha YNCIEHHOCTb Y BUOOBOE MHOroobpasve MiekonuTaroLmx.
OxpaHa mnekonuTaroLwmx.

Yenoeek u e2o 30opoebe

AHaTtoMna, OU3NONOINA U TMIMeHa YenoBeKka - Hayku, usydaroLime cTpoeHme n OyHKLMM
opraHu3ma 4erioBeka M yCroBUA COXpaHeHUsi ero 30opoBbs. [MrMeHn4yeckne acnekTbl OXpaHbl
OKpy>KatoLLlen cpeabl.

O6wmn 0630p opraHnama Yenoseka (opraHbl U cucTeMbl opraHoB). CTpoeHne n pyHKuMm
TKaHen (anuTenunanbHbIX, COEANHUTENbHbIX, MbILLEYHbIX U1 HEPBHOW) OpraHn3mMa YenoBeka.

OnopHo-aBuratensHaa cuctema, ee 3HadeHue. CTpoeHue ckeneta 4enoBeka. Tunbl
COeIHEHUs] KOCTeW: HenoaBwXKHble, MONynoABWXHble, MoaABMXHble (cyctaBbl). CocTas,
CTPOEHNE N pocT KocTen. Mbiwupl, nx ctpoeHne n yHkumn. OCHOBHbIE TPYMMbl MbIL, Tena
yenoeka. HepBHasa perynsauma aeatenbHocT Mblwy. Pednekc, pednektopHas gyra. PaboTta
MbliWL,. BnnsHue putma n Harpysku Ha paboTy MblLL. YTOMeHre Mbllwy,. 3HavyeHrne unsnyeckmx
ynpaxXHeHun [gns npaBuUnbHOroO OPMUMPOBaHUA ckereta W Mblwy. [pegynpexaeHue
NCKPMBEHNA NO3BOHOYHMKA U Pa3BUTUS MIOCKOCTOMMS.

BHyTpeHHAs cpefa opraHuM3ma: KpoBb, TKaHeBasd XWOKOCTb, numda. OTHocuTenbHoe
NOCTOSIHCTBO BHYTpPeHHen cpefbl. CocTaB KpoBU: Nna3ma, OpPMeEHHbIE 3fIEMEHTbI. APUTPOLINTLI,
nx cTpoeHue n yHkuun. Manokposue. JlenkounTbl, UX CTPOEHNE N PYHKUMK. TpoMOBOUMUTHI.
"pynnbl kpoBU. 3HayeHne nepenmBaHnsa KpoBu. CBepTbiBaHME KPOBWU KaK 3alLUMTHas peakums.
YyeHue N.N. MeyHuKkoBa O 3aLMTHbIX CBOMCTBAX KPOBU. [MoHATHE 006 MHEKUUNAX 1 aNMAEMUSIX.
MmmyHuTeT 1 ero coopmbl. Bopbba ¢ anuaemuamn.

KpoBoobGpalyeHne. OpraHbl KpoBoobpalleHus: cepaue u cocyabl (apTepun, Kanunnsapsbl,
BEHbl), UX CTpoeHue. bonblon n mManbli Kpyrn KpoBoobpalleHusi, ux ctpoeHve u paborta.
CepoeyHbin umkn. AstomaTtus cepgua. lNMoHATME O HEPBHOW M rymopanbHOW perynaumm
aeatenbHOCTU cepua. [swmxkeHune kposu no cocyaam. Nynec. KpoBsHoe gasnenue. vrneHa
cepAeYHO-CoCyaNCTON CUCTEMBI.

AbixaHne. 3HayeHue apixaHus. OpraHbl ObIXaHUSA, UX CTpoeHne n dyHKumn. Fonocosom
annapat. a3oobmeH B nerkux M TKaHax (kneTtkax). [ObixatenbHble ABWXeHUs. XXu3HeHHas
€MKOCTb nerkux. MNMoHsaATMe O HEPBHOW M rymoparnbHOW perynsaummn abixaHus. mrneHa opraHos
AbIXaHus.

MuweBapeHue, ero 3HayeHue. NutatenbHble BeLecTBa U NuLLEBbIe NPOAYKTbl. CTpoeHue
N (PYHKLMM OpraHoB nuwieBapeHusi. PepMeHTbl U X ponb B nuweBapeHuun. lNuwesapeHne B
nosioctm pta. Pabotel W.IN. lMaBnoBa N0 u3y4YeHUO [OEATENbHOCTU CHOHHBIX JKenes.
MuweBapenne B xenygke. Pabotel W.IN. MaBnoBa no u3yy4eHU0 NULLEBAPEHUS B XENyOKe.
lMeyeHb, nomxenygodHas xenesa M UX pofb B NuWeBapeHun. MameHeHne nuTaTenbHbIX
BelwecTB B kuweyHuke. BcacbiBaHue. [urmeHa nutauus. Hopwmbl nuTaHusa. 3HaveHue
NpaBUIIbHOIO NUTaHNA. BUTaMUHbI, X 3Ha4YeHne gns opraHmama. [NoHsaTMe O rMnoBUTaMMHO3ax
n rmnepBMTaMMHO3aXx.

O6wmeH BellecTB. BogHo-coneBomn, 6enkoBbIv, XXUPOBOK N yrneBoaHbIn obmeH. Pacnag u
OKUCNEHWe OpraHUYecKux BeLLecTB B KneTkax. Accummnaums v OUCCUMUNALUUA - CTOPOHDI
enHOro npouecca obmeHa BeLecTB.

BoigeneHune. OpraHbl MOYEBbBIAENUTENBHOW CUCTEMBI, UX CTpOoeHMe. DYHKUMM MOYEK.
CtpoeHune HedbpoHa. ObpasoBaHme Mouu. lNepBrnYHas n BTopMYHas Mova. 3Ha4yeHue BblgeneHns
npoaykToB obmeHa BeLeCTB.

Koxa. CTtpoeHue un yHKummM koxu. Ponb Koxu B Tepmoperynauuun. 3akanusaHue
opraHusma. ['urneHa Koxu n ogexasl.

HepBHas cuctema. 3HayeHue HepBHOM cucteMbl. CTpOeHne U (PyHKLUUM CIMHHOIO MOa3ra.
CTpoeHune 1 yHKUUN OTAENOB rOIOBHOIMO MO3ra: NPOAONroBaToro, CpeaHero, MPOMeEXXYTOYHOrO,



MoO3xeuyka. bonblne nonywapusa ronoBHOro Mosra. 3HavyeHue Kopbl 6OonbLUMX MonyLiapun.
lMNoHsTNe 0 BereTaTMBHOW HEPBHOW CUCTEME.

OpraHbl 4yBCcTB. 3HayeHue opraHoB 4yBCTB. CTpoeHue M (PYHKUUW OpraHoB 3pEeHUs.
MMrmena 3peHusa. CTpoeHue n dyHKUMM opraHoB cnyxa. [urmena cnyxa.. lNoHatne 06
aHanmsaTopax.

Bbicliasa HepBHasa AesaTenbHOCTb. bedycnoBHble 1 ycrnoBHble pednekcsl. ObpasoBaHune u
Buonormyeckoe 3HadeHue YCNOBHbIX pednekcoB. TOpMOXeHME YCMOBHbIX pedinekcoB. Ponb
.M. CeuveHoBa n W.IN. MNaBnoBa B co3gaHuUn y4eHUs O BbICLLUEN HEPBHOW OEATENbHOCTU; €ro
cywHocTb. OCOBGEHHOCTN BbICLLEN HEPBHOW OEATENbHOCTM 4YenoBeka. Pedb u MblneHue.
CosHaHue kak yHKLmMa Mo3sra. 'urneHa umandeckoro n ymctseHHoro Tpyaa. CoH, ero 3HayeHune
n rurneHa. BpegHoe BnvsiHue HUKOTUHA, arikoronsi U HAPKOTUKOB Ha HEPBHYIO CUCTEMY.

XKenesbl BHYTpeHHEN cekpeumn. 3HayeHue Kenes BHYTPEHHEW cekpeuun Aans
Xn3HeOesaTenbHOCTU opraHu3ma. [NoHATMe O ropmoHax. [OpMOHbI NOOXKeNnyaAo4YHOM Xernesbl,
Haano4YeYHNKOB. Ponb ropMoHanbHOWM perynsauun B opraHusme.

PasButne 4enosedeckoro opraHusama. [lonoBble Xenesbl W MNOSIOBble  KMETKM.
OnnogoteopeHne. Passutne 3apogbiwa 4enoBeka. OCOBEHHOCTM pas3BUTUS LETCKOro U
FOHOLLECKOro OpraHn3mosB.

lMpoucxoxdeHue Yyeroeeka

Y. [1apBWH O >XMBOTHOM MPOUCXOXAEHUN YenoBeka. .OHrenbc 0 ponu Tpyaa B npolecce
npespaLleHust 06e3bsiHbI B YenoBeka.

OBmxywime cunbl aHTpornoreHesa. 3HayeHne OOLECTBEHHOW XWU3HW B 3BOSIHOLNN
yenoseka. PasBuTre uneHopasgenbHON peyn n co3HaHus. Ponb hakTopoB coumanbHbIX (TPYA,
oOLleCcTBEHHAA >W3Hb, CO3HaHME, peyb, BOCNUTaHME, obpasoBaHWe) M BUMONOrMyYecknx
(HacnepcTBEHHAA N3MEHYMBOCTb, ECTECTBEHHbIV OTOOP) B 3BONIOLMN YEeNOBeEKa.

[dpeBHenwmne nwogn (NUTEKAHTPOM, CUMHaHTpon, rengenbbeprckun 4yenosek). [dpeBHue
nogn (HeangepTtanbubl). JllogmM coBpeMeHHoro Tuna (KpoMaHbOHUbI). YenoBeveckue pachl,
€NHCTBO UX MPOUCXOXOEHWS.

HAOOPIAHUN3MEHHbBIE CUCTEMbI

3680s1I0OYUOHHOE Yy4YeHue

O6wasa xapaktepucTuka 6uonormn B O4OOAPBUHOBCKMK nepuog. Passutne GoTaHuku un
3oonorMn. ocnoacTtBO B Hayke npeacTaBfeHMnM O HEU3MEHHOCTM U “U3HavanbHOn
uenecoobpasHocTn” npupoabl. Tpyabl K. JInHHes no cuctematuke. 3apoxgeHue 3BOMOLMOHHbIX
ngen. Ydyenne X.b. Jlamapka 006 a3Bonwoumm opraHudeckoro mupa. [lepBble pycckue
3BOSIHOLMOHNCTbI.

OCHOBHbIE MOMNOXeHNs 3BOMOLMOHHOIO ydeHnsa Y. JapsuHa. [svxyLine cunbl (dpakTopbl)
3BONIOUMN: HAacneaCcTBEHHAA N3MEHYMBOCTL, bopbba 3a cyllecTBOBaHUE, ECTECTBEHHbIN OTOOP.
dopmbl  ectecTBeHHOro oTbopa. Bepgywias ponb ectectBeHHOro otbopa B 3BOSIHOLUN.
McKycCTBEHHbIM OTOOP WM HacneacTBEHHast M3MEHYMBOCTb - OCHOBA BbIBEOEHMSI MOPOA
AOMALLHNX XXUBOTHBIX M COPTOB KYNbTYPHbIX PaCTEHUA.

Monynaums n BuAg Kak Guonormdeckme cuctembl. Bug, ero kputepuun. lNonynaumsa -
CTPYKTypHasi eavHuua Buga. [lonynauust Kak anemMeHTapHasi 3BOMUMOHHAS eguHuua.
Pesynbtatel aBonounn. BosHukHOBeHME npucnocobnennn. OTHOCUTENbHbBIA  XapakTep
npucnocobneHHoctTn. MHoroobpasune BngoB. BugoobpasoBaHue u ero tunbl. MUkpoaBonoums.
MakpoaBsontoums.

3HayeHne Teopun JBOMOLMM AONS  pasBUTUS €CTECTBO3HaHUS U POPMUPOBAHUSA
BMONOrMyeckoro MblwneHms. Mcnonb3oBaHne Teopun IBOSIIOLMKM B CEITbCKOXO3SANCTBEHHOM
npakTUKe 1 B aene oxpaHbl Npupoabl.

Pa3zeumue op2aHu4yecKko20 mMupa

JHokazamenbcmea 3gosiroyuu op2aHU4eCKo20 Mupa



[lokazaTenbcTBa 3BOMOLMM OpPraHUYECcKoro Mupa: CpaBHUTENbHO-aHaTOMUYeckue
(romonorns M aHanorns; pyauMeHTbl U aTaBu3Mbl; NepexogHble (OpMbl); CpaBHUTESbHO-
ambpuonormyeckne (CXOACTBO 3apOAbllle MO3BOHOYHbIX Ha pPaHHUX CTaguax pasBuUTUS;
OnoreHeTU4ECKUA 3aKOH U COBpPEMEHHble MpeAcTaBfeHUss O HeM); CpaBHUTENbHO-
naneoHTonornyeckue (Mckonaemble nepexoaHble opmbl, unoreHeTnyeckne psabl). denexHve
ncTtopumn 3eMnun Ha apbl U Nepuoabl.

[MaBHble HanpasneHna 3SBOMIOLMM OpraHMYeckoro Mmpa un nyTm UX [OOCTUMXKEHUS.
Bbuonornyecknn  nporpecc. buonormyecknn  perpecc.  Apomopdos, uauoaganTtaums,
AereHepaums, NX COOTHOLLEHUS.

BosHukHOBEHME XM3HM Ha 3emne. OnpefeneHns noHATUA “kM3Hb”. Tunotesa A.U.
OnapuHa 0 NPOUCXOXAEHUM XNU3HU. ABUOrEHHbIN CUHTE3 OpraHNYeckux coegumHeHun. PaHHue
aTanbl pasBuUTMA XuU3HM Ha 3emne. PasBuTne oOpraHMyeckoro Mumpa B apXeuckyro wu
NPOTEPO30MCKYI0 3pbl. BO3HMKHOBEHME MPOKApUOT U 3ykapuoT. [luBepreHuna no Tmuny nuTaHns:
aBTOTPOdbI N reTepoTpodbl. KocMuyeckasa posib pacTeHuin. PasBuTtme Xn3HuM OT OQHOKIETOYHbIX
K MHOrOKneTo4HblM ¢popmam. OCHOBHble apoMOpdO3bl B 3BOMIOLMM PACTEHUA U KUBOTHbIX.
PassuTne HaseMHbIX OpraHM3aMoB B naneosonckyto apy. [lcunodputel. Mxu. Pacuset
NanopoTHUKOOOpPasHbIX U ero NpuynHbl. osBneHne ronocemMeHHblX. Kuctenepble pbiObl Kak
npegkn 3eMHOBOAHbIX. [losiBNeHMe W pacuBeT [OPEeBHUX 3eMHOBOAHbIX. [lodBneHue
npecMmblkaowmxca. Passutne opraHmyeckoro Mumpa B Me3030MCKyto apy. [ocnoacTtso
ronoceMeHHbIX. [losiBNeHne n pacnpocTpaHeHue MOKPbITOCEMEHHbIX. BO3HWKHOBEHWE MTUL, U
MrekonutTalwmux. BeiMMpaHne OpeBHUX FONOCEMEHHbLIX U MPECMbIKAIOWNXCHA, €ro NPUYmHBbI.
Passutne opraHudeckoro muvpa B KaWHO3OWCKYHD 3py. [0CcnogCcTBO MOKPbITOCEMEHHbIX,
HacekoMbIX, NTUL 1 MrekonuTarLwmx. NossneHne YyenoBekoobpasHbIX 00e3bsH U YeroBeka.

OcHoebl akosnoz2uu. OcHoebl y4eHusi o buocghepe

MpeomeT, 3agjaum n MeToAbl 3konornn. Mcnonb3oBaHMe COBPEMEHHbLIX MeTOO0B
nccnenoBaHns U BblMUCIIUTENBHOM TEXHUKN B 3Konornn. NporHo3npoBaHme n MogenmpoBaHue B
3KOMOormu.

okonornyeckne  paktopbl:  abuotmyeckme, OMOTUYECKME U AHTPOMOreHHbIE.
MpucnocobneHHOCTb OpraHM3MoB K OCHOBHbIM abuoTtuyeckum aktopam. bBuoTtuyeckue
baKkTopbl: BHYTPMBUOOBbIE U MEXBUOOBbIE OTHOLIEHMS (XMLWHWUYECTBO, KOHKypeHuus,
napasmTtuam, cumbunoa).

MoHatne o6 ontumyme. OrpaHuyuBaowme daktopbl. KomnnekcHoe BO3genctane
dakTopoB Ha opraHuam. [loHaTne 06 akonorumdeckon Huwe. buonornyeckne puTMebl.
doTonepmnogunam.

Jkonornyeckas xapaktepuctuka Bupga. [MoHATME O nonynsauMM Kak 3KOMOrM4yeckom
eavHUUe Buaa U ee CTPYKType: YUCIIEHHOCTU, MAOTHOCTM, BO3PACTHOM W MOSIOBOM COCTaBe.
dakTopbl, Bbl3blBAOLLME U3MEHEHNE YNCIIEHHOCTM nonynaumn. PaunoHansHoe ncnonb3oBaHme
BNOOB, COXpaHeHue nx pasHoobpasus.

CoobuwiectBa M ux CTpykTypa (MPOCTPaHCTBEHHAA - OCOBEHHOCTU pa3MeLLeHus
OpraHn3moB; BMOOBasi - COCTaB BUAOB M UX KONMYECTBEHHbIE COOTHOLLEHUS; SKomormyeckas -
COOTHOLWIEHNS Mexay npoAyueHTaMn, KOHCYMeHTamu, peayueHTamu). CBs3b  Mexay
pacTeHUAMM, >KMBOTHbIMW, MMUKPOOPraHM3amMamum W HEXMBOM NpUpodon B coobLiecTBax.
PactutenbHoe coobLiecTBO: Hag3eMHass U MOA3EMHAA SPYCHOCTb, CE30HHble W3MEHEHUS
coobulecTtBa. NoHsaTMe 06 akocucteme (buoreoueHose). MNMuweBblie cBs3n B akocucteme. Cetn
(uenun) nutaHusa. Mcnonb3oBaHue U NpeBpalleHne 3Heprnm B Lenax nutaHus. [oHatne o6
3KOSIOrMyeckon nupammae n ee CTPYKTYpPHbIX YpoBHsIX. CMeHa akocucteM (BuoreoueHo30B).
ArpoueHosbl  (arpoakocucTtembl). [loHaTME O  nNpoaykTMBHOCTM. [y noBbIWEHUA
NpPOAYKTUBHOCTW arpoLIEHO30B.

MoHsaTne o Guocdepe, ee CTpykTypa M rpaHuubl. NMOHATME O XMBOM BeLLECTBE U
Buomacce. OyHkunm buoccepsl. YueHne B.UN. BepHagckoro o 6uocgepe 1 XnMBOM BeLLECTBE.
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KpyroBopoT BewlecTB M npeBpalleHne aHeprum B Buocdepe. bruoreHHaa murpauus aToMoOB.
"mo6anbHble n3aMeHeHus B Buocdepe noa BNUsSHUEM AeATEeNbHOCTU YenoBeka.

MoHaTne o “Hoocdpepe” - “cihepe pasyma”. buocdepa, Hay4HO-TEXHUYECKNIA NMPOrpecc 1
3gopoBbe yenoBeka. [lpobGnembl oxpaHbl OKpyXawuwen cpeabl. MexrocygapCTBeHHble
opraHuMsaummn n nporpaMmmbl No oxpaHe Npupoabl. KpacHble KHUMM, NPUHLMMBLI UX CO34aHUA.

Il. OCHOBHbIE TPEBOBAHUA, NMPEABABINAEMbIE nPun COAYE
BCTYMUTENbHbIX UCMbITAHUA NO BUONOIUM:

- 3HaHWe 1N oCMbICcrieHne BUONOrM4YEeCcKNX TeEOPUI, 3aKOHOB N 3aKOHOMEPHOCTEN, BNageHne
BronornyeckumMm TepMmHamu;

- Ucnonb3oBaHve 3HaHW no oblien BuonorMnm Ans packpbiTUS BOMPOCOB YaCTHOMO
Xapaktepa npuM OMNUCaHMU CTPOEHUs, ((PYHKUMA WM NPOLLECCOB XU3HeOAesATeNnbHOCTU
pacTUTENbHOrO, XXMBOTHOIO 1 YeNoBEYeCKOro OpraHn3mMoB; COCTaBMSOLWNX X OPraHoB U CUCTEM;

- YyeTKkoe 3HaHMe OCOBEHHOCTEN CTPOEHUSA, MNPOLECCOB XXU3HEAEATENbHOCTM B UX
B3aMMOCBSA3U, Pa3MHOXEHUS U PasBUTUSA TUNUYHBIX NPeacTaBUTENEN KaXaoro LapcTea XUBOK
npupoabl B COOTBETCTBUN C MPOrpamMMOn BCTYNUTENbHbBIX UCMbITaHWUA NO Buonoruu;

- 3HaHMEe OCHOB CcuUCTeMaTUKM (Knaccudukaumm) XMBbIX OPraHM3mMoB; BOMPOCOB,
CBSI3@aHHbIX C 9BOMIOLMOHHbBIM pa3BUTUEM OPraHN4ecKoro Mmpa;

- 3HaHWe TeopeTU4EeCKUX OCHOB MpUKIagHOM OMonorMn: CenekuMOHHOW MNPaKTUKM,
rMrMeHNYecknx HOpM 1 NpaBus, COCTaBNAKOLWMX OCHOBY 340POBOro obpasa XU3Hu Yyeroseka.

ABUTYpPUEHTbI  OOIMDKHbI  YMEeTb CpaBHMBATb, aHanusuMpoBaTb, [JenaTb BbIBOAbI,
aprymeHTMpoBaTb OTBET C MUCMNOSb30BaHNEM NPUMEPOB U3 NPAKTUKN CESNbCKOXO3ANCTBEHHOMO U
NPOMBILLIIEHHOrO NPON3BOACTBA, 34PaBOOXPAHEHMS.

BaxHbIh  KpuTepunm OuUeHKM oTBeTa abuTypueHTa - rpamMoTHOE W  akKypaTHoe
npeacTaBfeHne pUCyHKOB C NOAMUCSAMU, CXeM, OONOSHAOWMNX N YyTOYHAWMX oTBEeT. OCHOBON
YCNEeLWHON cOayn BCTYNUTESbHbLIX UCMbITAaHUMA MO BMONOrMKU SBMSIETCA Npexae BCero 3HaHue
y4yebHOro martepuarna, U3fioXXeHHOr0 B OCHOBHbIX LUKOMbHbIX y4ebHUKax, B TOM 4Yucre u Tex,
KOTOpble NpuBeaeHbl B CIUCKe NuTepaTypsbl.

lIl. OPAHU3ALUA BCTYNUTENbHbIX UCMNbITAHUA NO BUONOIrNn

BctynutenbHble ncnbitaHnsa no 6uonorum B opme cobecenoBaHus (YCTHO) OLIEHMBAKOTCS
no 100-6annbHOM cucteme.
MepBas 4acTb 3agaHMKN BKITKOYaeT:
¢ 30 TecTtoB C BbIOOPOM O4HOrO NPaBUIbHOIO OTBETA U3 YETbIPEX NPEASIOXKEHHbIX MO
4YeTbipeM OCHOBHbIM pas3genam nporpaMmMmbl BCTYNMUTENbHbLIX WUCMbITAHUA No  Guonoruu:
«PacTteHus», «XXnBotHblie», «Yenosek», «Obwaa duonorma». MakcmmanbHoe KONMMYecTBO
6annos — 30.
¢ 10 TectoB C BLIOOPOM Tpex NMpaBuUrlbHbIX OTBETOB M3 LUECTU MPEOSIOKEHHbIX MO
YeTblpeEM OCHOBHbIM pasgefniam nporpaMmmbl BCTYMUTENbHbLIX WCNbITAHUN No Buonoruu:
«PacTtenusa», «XXunBotHbie», «Henosek», «Obwaa duonorna». MakcmmanbHOE KONMMYECTBO
©annos — 10.
Btopas 4yacTtb 3agaHMi npeaycmaTpuBaeT npeacTaBfieHWe NMOSHbIX Pa3BepHYTbIX
OTBETOB Ha ABa BONpoOca U3 nporpaMmmbl No uonorum:
1 Bonpoc no pasgeny «O6wasn duonorusy;
2 BOMpOC MO OAHOMY U3 pa3aenos: « ’ KMBOTHbIE»; «Henosek»; «PacteHus».
Kaxgbi n3 Bonpocos oueHnBaeTtcs no 30-6annbHon cucteme.

OueHka OTBETOB abWUTYpMEHTOB OCYLLECTBNSAETCS B COOTBETCTBUM C OCHOBHbIMU
TpeboBaHMAMN, NpPeabsBNSeMbIMA NPU CAade BCTYMUTENbHBLIX WUCMbITaHUM MO Guonoruu,
N3noxeHHbIMK B pasaene |l Mporpammbl no 6Guonorumn ans noctynawowmx 8 BIY.
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26-30 GannoB BbICTaBNATCA abuTypueHTy 3a Haubonee nOmMHbIA, FPaMOTHbIA WU
pas3BepHyTbIN OTBET, B XOA4e KOTOPOro OH NPoAEeMOHCTpupoBan rinybokoe 3HaHne Buonormyecknx
TEPMUWHOB, 3aKOHOB, TEOPUMN, YMEHME CPaBHUBATb, aHANM3MpPoBaTh, AenaTb BbiBOAbI.

21-25 6annoB BbICTABASATCA, €CNY abUTYPUEHT NpeacTaBun NosHbIA NPaBUIbHbLIN OTBET
Mo BONpPOCY, HO MM Bbinn gonyuleHbl 1-2 HETOYHOCTW.

16-20 6annoB BbICTABNATCA, €Cnn abuTypueHT gan npaBuiibHbIA OTBET MO CyLLECTBY
Bornpoca, Ho UM 6bina gonyuwieHa 1 Herpybas owmnbka.

11-15 6GannoB BbICTABMSAKTCA 3a HEMNOSHbIA OTBET, KOTOPbIN coaepxan 2-3 Herpybble
owmnbkn nnn 1 rpydyto ombky.

1-10 6annoB BbICTABMAAKTCA 32 HEMOJSIHbIA OTBET, BKIHOYAOLWNUIA MOHMMAHME OCHOBHOIO
cogepxxaHug Borpoca.

0 6annos BbICTaBNAETCH, €Cnn abUTYPUEHT He NPOAEMOHCTPMPOBaI 3HaHUS MO CyLLLEeCTBY
BOMpoOCa Unn He npeacTaBus1 OTBET Ha BOMPOC.

Ha nogrotoBKy Bcex 3agaHun abutypueHTam gaetcs 3 yaca.

OBPA3EL KOHTPOJIbHO-USMEPUTEJIbHbIX MATEPUAJIOB
llepeasi yacmb

3apaHue Ne 1
Bbibepume oOQuH npasusibHbIl omeem U3 4Yembipex rnpeodsioXeHHbIX, obeedume
KPY>XKOM coomeemcmeyruwyr rnpaeusibHomMy omeemy 6ykey.

1. Ctebenb 0oAHOOOSMbHBIX PacTEHUA MOXET pacTu B TOSILWUHY TONMbKO B MepBble
MeCSILbl )KU3HWN pacTeHMs1, NTOTOMY YTO: @) 3TU PaCTEHUS XXUBYT HEAONMTO; ) y HUX HET KaMbus;
B) Y HUX He 0Bpa3syeTca MHOrocrnonHas nepuaepma; r) K O4AHOAONbHbIM PaCTEHNAM OTHOCSTCS
TONbKO TPaBAHUCTbIE pacTEHUS.

2. Mectom HakonneHus 3anacHOro Kpaxmarna y pacTeHun siBAsieTCs: a) Bakyosnb; 0)
XnoponnacrT; B) uMtonnasma; r) nnasmatundeckass MemopaHa.

3. Pa3mHOoXeHne cnuporvpbl OCyLLLECTBNAETCA: a) 3o0cnopamu; 6) ABYXIyTUKOBbIMU
rameTamu, KOTopble CNMBAOTCH; B) KOHblOraunen, npyu KOTOPOW CrvMBatoTCa NpOTONnacThbl
ABYX KNEeTOK; ) annaHocnopamu.

4. Cnopbl MXOB MpopacTalT B: @) MHOMOKNETOYHbIN cnopoduT; 6) rametoduT; B)
AJMMHHYI0, TOHKYIO MHOTOKINETOYHYIO HUTb, HA KOTOPOW (DOPMUPYIOTCS MOYKK; ) CEMS.

5. Y KyKyLUKMHa NbHa cnepmMaTto3ounibl 06pasyoTes B: a) cnopaHrusx; 6) aHTepuansx;
B) apXeroHusix; r) cemsidadaTtke.

6. Kakve opraHuambl He BXOAST B COCTaB NULIAMHMKA: @) CUHEe-3eMeHble BOAOPOCY;
0) Gypble BOOOPOCNU; B) 3€MNEHbIE BOAOPOCNU; I) rpUbLI.

7. Bbiclume pacteHusa npowusownu oT: a) OypblXx M KpacHbIX Bogopocren; 6)
PUHMOGUTOB U CMHE-3ENEHBIX BOLOPOCIEN; B) PUHNODUTOB M BypbiX BOAOPOCNEN; I) 3€MNEHbIX
BOLOPOCIEN.

8. OCHOBHbIM XO3SIMHOM MarnsapuUMHOro nrasmoaus ABndeTcs: a) 6onbHOM Manspuen
yesnosek; 6) ManspuHbIA KOMap; B) SIMMUHKA ManNsSpUAHOIO KOMapa,; r) Kykosrka mMasnspumHoro
Komapa.

9. HepBHaga cuctema gOXOEBOro YepBsi NpeAcTaBrieHa: a) OKOSIOrnoTOYHbIM KOSbLIOM
N HEepBHOW necTHUUen; 6) OKOMNOrnOTOYHbIM HEPBHbIM KOMbLOM W OpPHOLWHON HEPBHOM
LLeNOYKOW; B) MO3rOBbIM raHrriMem u OproLHOM HEPBHOW LLENOYKON; ) HEPBHOM TPYOKON.

10.OpraHamn gbixaHusi NaykoB criyxaT: a) fierodHble MeLwkun; 6) Tpaxeu; B) KOXHble
MOKPOBbI U NErOYHbIE MELLKM; T) NErovHble MELUKU 1 TPaxew.

11.B3pocnasa ackapvga napasvtupyeT B: a) neyeHun; 6) TOHKOM KuLLKE; B) TOSICTOM
KULLIKe; T) )Xenyake.
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12.[lbixaHne 3eMHOBOAHbIX OCYLLECTBNAETCA: a) yYepes xabpbl; 6) yepes KOXy; B)
Yyepes nerkue; r) Bcemu HassaHHbIMU cnocobamu.

13.3ybbl pacTyT B TeYeHMe BCEN XWU3HW Y. a) XWLWHbIX MrekonuTawwmx; 6)
HaCEeKOMOSOHbIX MIAEKONUTAIOLNX; B) NAPHOKOMbLITHBIX MIIEKONUTAIOLLMX; T) FPbI3YHOB.

14.07 xxenygo4ka cepfua y NpecMbIKaloLLMXCa OTXOAAT: a) ABe Ayrn aopTbl; 6) ogHa
Ayra aopTbl U nerovyHas apTepus; B) ABe Ayry aopThbl U fierodHas apTepus; r) ABe Ayrv aopTbl
N nerovHasi BeHa.

15.[bIxaTenbHbIn LLEHTP HAaXoaUTCA B: @) MO3Xe4ke; 6) npogonroBaTtomMm Mo3re; B) kope
B6onbLMX NonyLwapuin; r) NPOMEXYTOYHOM MO3re.

16.CbIBOpOTKa KpOBM — 3TO: a) nnasma Kposu 6e3 rnodbynuHos; 6) nnasma kposu 6e3
unbpuHoreHa; B) nnasma kposu 6e3 anb6yMNHOB; r) Nnasma KpoBu 6e3 hepMeHTOB.

17.HepBHble BOSIOKHA NapacuMnaTuyecKkoro otaena seretaTMBHOW HEPBHOW CUCTEMbI
BbIXOAAT M3: @) LWEeWHOro oTAaena CnMHHOro Mo3sra; 6) rpygHoro M MOSICHUYHOrO OTAENoB
CMMHHOIO MO3ra; B) KPeCTUOBOro otaenia CNMHHOro Mo3ra; ) cpegHero U npogosiroBaTtoro
MO3ra 1 KpecTLOBOro otTAaena CrnMHHOro Mosra.

18.benkn pacwennaTca B NUeBapuUTENbHOWM cucTteMe dpepMeHTamMu, KoTopble
BblAENAT: a) CNIOHHbIE Xenesbl, Xenygok, nomkenygodHas xenesa; 6) neyeHb,
noakenyao4vHas xernesa, TOHKUA KULLIEYHUK, XXenyaok; B) XenyaokK, NompkenygodHas xxenesa,
TOHKWI KALLEYHWMK, NEeYEHb; ) XXenyaok, NoaKenyao4Has enesa, TOHKUA KALLEYHWK.

19.AnpeHanuH: a) cy>kaeT cocybl rofloBHOro Mo3ra n cepaua; 6) pacwumpsieTt cocyabl
rofIOBHOr0O MoO3ra M cepgua, cyxaeTt nepudepudeckne cocybl; B) paclumpsieT cocyabl
rofIOBHOr0 Mo3ra u cepaua; r) pacumpseT nepudepumyeckne cocyapl.

20.Tena 4yBCTBUTENbBHbLIX HEWPOHOB pedieKTOPHOM Ayrn KOSIEHHOro pedhnekca
pacnonaralTcs: a) B NepegHMX porax ceporo BellecTBa CNMHHOIO mMo3ara; 6) BHE CNUHHOro
MO3ra, B CMMHHOMOS3rOBbIX y3nax; B) B 6enom BewecTse CrMHHOrO Mo3ra; r) B 3agH1UX porax
ceporo BellecTBa CNMHHOIO Mo3ra.

21.PocT TpybuaTbiX KOCTEN B TOSLUNHY OCYLLECTBIISAETCA 3a CYET: a) AeNeHMS KIeToK
KpacHOro KOCTHOro mo3sra; 6) geneHus Knetok BHYTPEHHEN MOBEePXHOCTUM HaAKOCTHWULUbI; B)
AENEHNs KNeToK Hapy>KHOW NOBEPXHOCTM HAAKOCTHULbI; ) A€NEHNS KNETOK XPSLWEBOW TKaHW,
HaxogsLencs mexay amadusom m anmgmnsamm KOCTu.

22.B cocTtaB pnbocom BxogaT: a) membpaHsbl, PHK; 6) 6enkn, pPHK; B) nunngel, TPHK;
r) 6enkun, MPHK.

23.[1ByxmembpaHHOe CTpOeHue WMerT: a) a4po, nnactuabl, MuUToxoHapun; ©)
Komnnekc onbmpKy, sHAonNnasMaTmyeckas cetb; B) MUTOXOHAPUN, SIM30COMbI, pUbOCOMBI; T)
KNETOYHbIN LEHTP, XIYTUKN, PECHUYKM.

24.B sapgpe ocyuwiectBnsieTcsa: a) QoTocunHTe3; 6) cnHTe3 Genka; B) cuHTe3 ATO; r)
cnHTtes HK n PHK.

25.CnHtes ATO® B pacTuTenbHbIX KNeTKax OCYLWEeCTBNseTcs B: a) uuTtonnasme,
pubocomax; ©) MUTOXOHAPUAX, Xroponsacrax, uuTonnasme; B) Kommnnekce [onbmxw,
MUTOXOHAPWSX; T) aape, nnactuaax.

26.0HepreTnYeckun adpdekT aHasapobHOro rnvkonunsa nNpMBoAUT K obpasoBaHuio: a)
MOJOYHOM KNCNOTbI; 6) NnMpoBMHOrpagHon kncnotol; B) AT®; r) ataHona.

27.B monekyne [JHK: a) azoTncTtble 0CHOBaHWS KOBaNeHTHO CBA3aHbl C pocdaTHbIMK
rpynnamu; 6) caxapa npucoeanHeHbl K a30TUCTbIM OCHOBaAHWAM BOAOPOAHBIMU CBA3SMU; B)
a30TUCTblE OCHOBaHMWS CBA3aHbl ApYr C APYroM BOAOPOAHbIMU CBA3SAMU; ) caxapa CBA3aHbl C
docdhaTHbIMK rpynnaMy  KOBaneHTHbIMW CBA3SIMW, @ C a30TUCTbIMW OCHOBaHUAMU —
BOAOPOOHbIMUN CBA3AMMN.

28.['oe npoTekaeT KMCNOPOOHbIN 3Tan OKUCIIEHUS TMOKO3bl: @) B MUTOXOHAPUSAX; 6) B
sa4pe; B) B LMTO30M€; ) B XxyioponnacTe.

29.depmeHTaTUBHOM aKTUBHOCTbIO 06nagatoT: a) yrnesoapl; 6) TONbKo HYKNeMHOBbIE
kncnotbl; B) 6enku n PHK; r) rmukonpoTeunHsl.
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30.TMpouecchl okMcneHns npoucxoaar: a) B pubocomax; 6) B MUTOXOHAPUSX; B) B
xroponnacTax; r) B MUTOXOHAPUSIX 1 XIrioponnacTax.

3agaHue Ne 2

Bbibepume mpu npaeusibHbIX omeema u3 wecmu npeosioXeHHbIX, o6eedume
Kpy)XKamMu coomeemcmeyrujue npasusibHbIM omeemam 6yKebl.

1. B Kakux opraHomgax npoucxoguT cuHTe3 Genka: a) nusocomsbl; 6) pnbocomsl; B)
KNETOYHbIN LEHTP; I) MUTOXOHAPWM; O) XfloponnacTbl; €) a4po?

2. B kakux opraHomgax n 4yactax KrneTku ocyuwectenaeTcs cuHtes AT®: a) nnactuibl,
0) muToxoHApWK; B) pnbocomsl; 1) umTonnasma; 4) kapuonnasma; e) sapo?

3. lNpodasa nepBoro AgeneHns Menosa oTnn4aeTcs ot npodasbl MUTO3a TEM, YTO: a)
OCYLLECTBSAETCA crnvpanunsaumsi XpoOMocoM; 6) MPONCXoauT KPOCCUHIOBEP; B) UMEET MECTO
yABOEHME XPOMOCOM; ') UMEET MECTO CONMXKEHME FOMOSTOMMYHBIX XPOMOCOM; 1) NPONCXOANT
KOHBblOraums XpOMOCOM; €) pacTBopsieTcs sgepHasi ob6onoyka.

4. Makpoaprudeckne coeguHeHuss obpasyTca: a) npu  rmukonuse; ©) npu
KMCNOPOOHOM ruaponuse; B) B TEMHOBOM da3e (OTOCUHTE3a; ) B CBETOBOW dhase
doTOCHHTES3a; A) B NpoLecce TpaHCNAUuK, e) B NpoLecce TpaHCKpUnuuu.

5. OBonoumsi opraHM3MoB NPUBOAUT K: @) eCTeCTBEHHOMY 0THopy; 6) pasHoobpasuto
BMAOB; B) aganTauun K YCNOBMSIM CYyLLECTBOBaHMS; ) MOBbLILEHUIO OpraHM3aumm XuBbIX
CYLLLECTB; A1) BO3HMKHOBEHMIO MyTauui; e) 6opbbe 3a cyLiecTBOBaHME.

6. lNpumepom nanoagantaumm SBRASETCA: a) 3alWmuTHas okpacka; 6) npucnocobneHus
CeEMAH K pacrnpoCTpaHeHulo; B) MNosABMAeHWe [ABYyXKamMepHoro cepgua; r) [ABOWHOE
ONSIO4O0TBOPEHME; O) NPeBpaLLEeHME NMNCTLEB B KOMOYKN; €) pa3BUTne TEMSOKPOBHOCTH.

7. CpaBHUTENbHO-aHAaTOMUYECKMMUN [OKa3aTeNbCTBaMn 3IBOSIOLUMM  SABMAIOTCA: a)
aHanornyHble opraHbl; 6) cdmnoreHeTM4YecKne psabl; B) pyaAMMeEHTapHble OpraHbl; ) 3akoH
3apofblleBOro CXOACTBa; [) 3aKOH COOTHOLIEHMS OHTOreHesa W dwuroreHesa; f)
rOMOJIOrMYHbIE OpraHbl; €) Mckonaemble nepexoaHble opMmbl.

8. lNokasatenamu 6Guonornyeckoro perpecca rpynnbl OPraHW3MOB SBMSIOTCA: a)
ynpoLieHne CTpoeHns Tena; 6) ymeHblUEeHNEe YNCNEHHOCTH; B) YBENTMYEHNE YNCIEHHOCTU; I)
nepexoq K MaronogsmxHOMY o0pasy XWM3HW; A4) COKpalleHWe apeana; €) yMEHbLUeHue
BMOOBOro pasHoobpasusi.

9. CtabunbHOCTb  TPETUYHOM CTPYKTYpbI Genka obecneuynBaeTcs: a)
CNOXHO3MUPHbIMK  CBA3AMK; ©6) BOAOPOAHBIMW  CBA3AMW; B) 3NEKTPOCTAaTUYECKUMU
B3aMMOOENCTBUAMMU; ) B3aMMOLENCTBUEM HENONAPHbLIX BOKOBbLIX paankanoB aMUHOKUCHOT;
A) NenTUaHbIMU CBA3SMU; €) IMUKO3NLHbIMU CBA3AMM.

10.B coctaB PHK BxogsaT: a) ageHuH; 6) TMUMWH; B) aMMHOKMCIOTA; ) Ae30KcMpnbo3a;
A) pnbo3sa; e) pocdopHas kucnora.

Bropas 4yacTtb
OTBeTbTe Ha BOMNPOCHLI, NPEACTaBbTE OTBET Ha Kaxabll BOMPOC, COMPOBOXOAA €ro

pUCyHkamMmu ninm cxemamm, ONOJIHAKLWLWNMU N YTOYHAKLWNMN OTBET (eCJ'II/I 3TO HeOGXO}J,I/IMO).

1. BbuocnHTes 6GenkoB. [eHeTudeckum KOO W e€ro CBOWCTBA. T paHCKpunuus.
TpaHcnsauus.
2. CoctaB 1 byHKUMN KPOBW YenoBeka.
Knroy kK nepeou yacmu
3apanue Ne 1
Ne Bonpoca | oTeeT Ne Bonpoca oTBeT Ne Bonpoca oTBeT
1 6 11 o) 21 6
2 6 12 r 22 6
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3 B 13 r 23 a

4 B 14 B 24 r

5 6 15 9] 25 6

6 6 16 0 26 B

7 r 17 r 27 B

8 6 18 r 28 a

9 6 19 6] 29 B

10 r 20 9] 30 6

3apaHue Ne 2

Ne 1 2 3 4 5 6 7 8 9 10
otBeT |6rA abr orpg abr oBT abpg |aBao |6pge |68BT age

CxemMbl omeemoe Ha eornpochkl emopoli Yacmu
1. NoHATne o BuocuHTese (hopmMmynuposka). KrnetoyHble CTPYKTypbl, y4acTByOLME B
cuHTe3e bernka (xpomocomsbl, pubocomsbl). Jlokanusauus npouecca (XpoMoCoMbl, pubocomsl,
KaHarnbl 9HOOMNNa3MaTu4ecKkom ceTn).

OT1anbl buocmHTe3sa:

1. TpaHckpunuusa - cuHTe3 monekyn PHK B xpomocomax Ha monekynax OHK no
NPUHLUUNY MaTpuUyHOro cuHtesa. Monekynbl [HK kak MCTOYHMK MHOpMaLMmM O NepBUYHON
CTPYKType 6enkoB faHHOM KneTku. ['eH - oTpesok monekynsl AHK, cogepxalmin nHgopmauuio
O NEPBUYHOM CTPYKTYype OAHOro onpeaeneHHoro 6enka. IHdopmaumsa o nepBMYHON CTPYKTYpE
Bcex OenkoB [OaHHOM KMeTKM 3anucaHa B BWOE TEeHeTU4ecKoro koga (onpegernieHHoe
coyeTaHMe  nocrnegoBaTenbHO  PaCMOfOXEHHbIX  HYKNeoTUAOB,  COOTBETCTBYHOLLMX
onpeaeneHHbIM aMUHOKUCIIOTaM B Monekyne 6enka). CBoOMCTBa reHeTUYeCcKoro koga: Kog
TPUNNETEH; KOA BbIPOXAEH (M3ObITOUEH), KOO OAHO3HA4YeH, Ko yHuBepcaneH. CuMHTE3 Ha
onpegerneHHbix ydactkax OHK (reHax) nHdpopmaunoHHon (u-PHK), pubocomHon (p-PHK) u
TpaHcnopTHou (T-PHK) PHK npu yuyactum doepmenToB. Boixog PHK B untonnasmy.

2. TpaHcnauusa (nepeBof) - CUHTE3 nonvnenTuaHbiX uenen 6enka B pubocomax.
O6pasoBaHne QYHKLMOHAmNbHbLIX LIEHTPOB puBOCOM (ULEHTpa Yy3HaABaHWA aMUHOKMUCIOT W
nenTMOHOro ueHTtpa). TpaHCnopT aMWMHOKUCAOT M3 uutonnasmbl ¢ nomouwbto T-PHK Ha
pubocombl. Cbopka 6enkoBOM MOMEKYIbl (CXEMa-PUCYHOK). 3HaA4YeHUe npuHUMna MaTpUYHOro
CUHTEe3a B npouecce buocmHTe3a benka.

3. TpaHcnopT o6pa3oBaBLUNXCA NONMNENTUOHLIX LEnen B KaHanbl 3H40MMa3MaTUYeCKOn
ceTn, opmMmpoBaHME NPOCTPaHCTBEHHOW CTPYKTYpbI Benka. ®opmyna buocuHTesa bernka:

TPaHCK PHUIILIHSA T paHCIISILMS

JTHK u— PHK

2. CocTtaB kposu: nnasma (50-60 % obbema) n KneTovHble UM POPMEHHbIE 3NEMEHTDI
(40-50 %). Coctas nnasmsbl: 90-92 % Boabl, 8-10 % opraHMYecKUX U HEOPraHNU4YECKUX BELLECTB:
6enkn (anbbyMuHbl, rNOOYNUHbLI, UOPUHOreH), MUHEpanbHble conn. XapakTepucTuka
hbopMeEHHbIX aneMeHToB. ApuTpounTbl (4-5,5 MrH B 1 MM3 KpOBM) — KPACHbIE KPOBSIHbIE KMETKM,
dusnonornyeckasi posib KOTOpbIX 06yCNoBNeHa HanM4ymMemMm B HUX remornobmHa — TPaHCNOPTHOrO
Oenka, cesasbiBatowero kucropod. OcobeHHOCTU cTpoeHusi, obecneynBalome BbIMOSHEHNE
cneumdunyecknx QyHKLMA 3puTpoLmMToB. [poaomKMTENbHOCTL XN3HN — 3-4 Mecsua, obpasytoTca
B KPAaCHOM KOCTHOM MO3re, paspyLllaloTcs B NeYeHn u ceneseHke. Jlemkoumtbl — 6ecLBeTHbIE,
aapocodepxaime KneTku (6-8 Toic. B 1 MM3), pasnuuatowmecs no pasmepam, 3€pHUCTOCTU
uuTonnasmbl, opmMe a4pa, BbINOMNHSALWME 3aWnTHbIE PYHKUMK. [pOoaOmKNUTENBHOCTD XU3HU —
OT HECKONbKMX CYTOK [0 Heckonbkux net. O6pasyloTca B KpaCHOM KOCTHOM MO3re,
nMmdaTrnyecknx yanax, ceneseHke. TpombouuTsl — 6e3bsaaepHble obpasoBaHus (200-400 ToiC.

> [TOJIUIIENITUIHAS [IEIIh OeJIKa
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B 1 Mm3), yyacTByloLLMe B NpoLecce CBepTbIBaHUS KpoBM (cxeMa). MecTo o6pa3oBaHus KpacHbIN
KOCTHbIN MO3T, OUTENBHOCTL XU3HU 2-5 AHeNn. DYHKUUKN KPOBW.

Cnucok oCHOBHOW nuTepaTypbl

1. Maceunnk B. B. buonorusa. Bbaktepun, rpubbl, pacteHus. 6 kn. : yy4eb. ana
obuweobpasosart. yupexaeHun / B. B. Maceynnk. — M. : [lpocha, 2013. — 301 c.

2. Buonoruna: 6 knacc: Y4ebHuk gns yyawmxcs obueobpasoBaTenbHbIX ydpexageHun /
MoHomapesa WN.H., KyumeHko B.C., KopHunosa O.A. - M.: BeHtaHa-I'pad, 2015. — 240 c .

3. KoHctaHTMHOB B.M. u ap. buonorusa: >KuoTHble: Y4uebHuk ana yy-ca 7 Kn.
obuweobpasosart. WkK. - M.: BeHTaHa - 'pad, 2005. - 304 c.

4. buonorusa. 7 knacc. XXuBoTHble. YuebHuk / B.B. latowuH, B.A. lWankuH.- M.: Opoda,
2015. - 304 c.

5. CyxopykoBa J1.H. Buonorus. 8 knacc. Yenosek. KynbTypa 3qopoBbs. Y4ebHuk. ®roC /
J1.H. CyxopykoBa, B.C. KyumeHko, U.A. KonecHukosa. - M.: lNpoceeweHne, 2015. — 160 c.

6. CanuH M.P. Bruonorus. 9 knacc. Yenosek. YuyebHuk. Beptukans. ProOC / M.P. CanuH,
H.N. CoHuH. M.: [lpocba, 2015. — 304 c.

7. BepkmHbnuTt M.B. . Bnonorus. 8 knacc. B 2-yx Tomax / M.b. bepknHbnuT, E.A. NapHec
/I BuHom. JTabopaTtopus 3HaHun. — 2014. — 295 c.

8. Obwasg éuonorusa: YuyebHuk ana 10-11 knaccoB obweobpasosat. yupexaeHun / A. A.
KameHckun, E. A. KpukcyHos, B. B. lNaceyHuk . - M.: [ipocba, 2013. - 368 c.

9. Obwas 6uonorusa: Y4yebHuk ana 10-11 knaccos LWKONbI C yrnybneHHsbIM n3yyeHnem
ouonorun / A.O. PyBuHckun, Obimwmy IT.M. J1.B. Beicoukas, C.M. marones v gp.; lNog pea. A.O.
PyBsuHckoro. - M.: lNpocseLeHune, 2004. - 462 c.

10. Obwas 6uonorusa: YuebHuk ans 10-11 knaccoB obuieobpasosar. yupexgeHun / [.K.
benges, .M. bopoavH, H.H. BopoHuoB un ap.; lNog pea. O.K. bensesa , .M. bimwnya n gp. -
M.: lNpoceeleHne, 2012. - 304 c.

Cnucok fononHUTeNnbLHON nuTepaTypbl

1. F'pun H., Ctayt Y., Tennop [. buonorus. B 3-x Tomax. lNog peq. P. Conepa. M.: Mup,
2004.

2. borgpaHoBa T.Jl., ConomoBa E.A. bwuonorusa: CnpaBodHoe nocobune Onsa
CTapLLEKNacCHUKOB 1 noctynatowmx B By3bl. M.: APT-MPECC LWKOJIA, 2013. - 816 c.

3. MNMocobue no 6uonornmn B 2 7T1. / lMNop pea. akag. PAO H.B. Yebuiwesa. — M.: HoBas
BonHa, 2004.

4. buonornsa gns noctynawowmx B By3bl / [NMog pen. B.H. ApbirnHa. - M.: Beicw. wkona,
2010. - 492 c.

5. KpacHogembckun E. O6wasa 6uonorus. [locobue p[ns crapllieknacCHUKOB U
noctynatowwmx B By3bl. — Cl16.: MNMutep, 2008. — 240 c.

6. buonorna. CnpaBoyHuK WKoNbHUKA 1 cTyaeHTa / Moa peq. 3. bpema n . MenHke. - M.:
Hpodpa, 2004. - 400 c.


http://www.labirint.ru/authors/46595/
http://www.labirint.ru/authors/62090/
http://www.kniga.ru/authors/section/106429/
http://www.kniga.ru/authors/section/279620/
http://www.libex.ru/?cat_author=%D0%94%D1%8B%D0%BC%D1%88%D0%B8%D1%86,%20%D0%93.%D0%9C.&author_key=196

