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BBEJIEHUE

[IporpaMma BCTYNHMTENBHOTO HUCIHBITAHHUS IO NpPEeAMETy OHOJIOTHS COCTAaBJIEHA C
yu€ToM TpeOOBaHMH HMPUMEPHON MpPOrpaMMbl CpeaHEro (IOJIHOro) obiiero oOpa3oBaHUsA
no Ouosnoruu. BerynurenbHble UCHBITAHUS 17151 AOUTYpUEHTOB MPOBOAATCS MUCBMEHHO, B
dbopme TeCTUPOBaHUSI.

B npouecce TecTupoBaHus aOUTYpPUEHTHI TOJIKHBI 3HATh:

— OCHOBHBIE MTOJIOKEHHUS] OMOJIOTMYECKUX TEOPUid, 3aKOHOB U 3aKOHOMEPHOCTEN;

— OHMOJIOrMYeCcCKHe TEPMUHBL;

— OCOOEHHOCTH CTpPOEHMs, MPOLECCOB >KU3HEACSITEIbHOCTH B HX B3aUMOCBS3H,
Pa3MHOXXEHHSI U PAa3BUTUS TUIHMYHBIX MPEICTABUTENEH Ka)KJIOr0 LIAPCTBA >KMBOU
OpUpPOJBl B COOTBETCTBUM C HporpamMmon cpeaHero (MOJHOro) oOwLIero
o0pa3zoBaHus;

— OCHOBBI CUCTEMATHUKH (KJIaCCU(PUKAIMH) )KUBBIX OPTaHU3MOB;

— BOIIPOCHI, CBSI3aHHBIE C BOJIOLMOHHBIM Pa3BUTHEM OPTaHUYECKOTO MUPA;

— TEOPETUYECKHE OCHOBBI MPUKIAAHOW OHOJOTUU: CEJIEKUMOHHOW TPaKTUKH,
TMTMEeHUYECKUX HOPM U IPaBUJI, COCTABIISIOLINX OCHOBY 3/I0pOBOT0 00pa3a »KU3HU
YeJIoBeKa.

AOUTYpUEHTBl JOJKHBI yMETh CpPaBHUBATb, AHAJIM3UPOBATH, JENaTh BHIBOJBI,

apryMeHTHpPOBAaTh OTBET C UCIIOJIb30BaHUEM IpUMEPOB u3 HPaKTUKH
CEJIbCKOXO03MCTBEHHOTO U POMBIIIJIEHHOTO TPOU3BOCTBA, 3/IPABOOXPAHEHUSI.

COLEPKAHUE ITPOI'PAMMBbI

Tema 1. Buonozusa kak nayka o yxeugvix cucmemax. OCHOGHbIE NPUZHAKU U CEBOUCHEA U
YPOGHU OP2AHU3AUUU HCUBOU MaAmepuu

CylIHOCTh JXHU3HU: KpaTKasi UCTOpUS Pa3BUTHUSL NPEACTABICHUN O MPOUCXOXKIACHUU
*u3Hu Ha 3emie. COBpeMEHHbIN cHCTeMHbIH nonxof. [lonokeHne OMOJIOTHH B CHCTEME
Hay4HBIX AUCIUIUINH. Knaccudukamnus 6uomornueckux Hayk. 3HaueHne OUOJIOTHH.

buonorus kak Hayka o xuBbIX cucrtemax. [lonstue o cucremax. OTKpBITBIE U
3aKpbIThie cucTeMbl. OCHOBHBIE CBOWCTBA JKHUBBIX cUCTeM. OOMEH BEIIeCTB, €IUHCTBO
XUMHYECKOTO COCTaBa, PEMpOIYKIUs, POCT, MPUCIOCOOIIEMOCTh, CaMOpPETyJIsIus,
HACJIEICTBEHHOCTh U U3MEHYHUBOCTh. EMMHCTBO M OTJIMYMS KUBBIX U HEKUBBIX CUCTEM.

YpoBHu opranuzauuu JKU3HH: MOJEKYJSIPDHBIM, KIETOYHBIM, OpPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUOBON, OMOTeOleHOTHYeCKUi. 3ydueHrne OMOIOTHYECKUX OOBEKTOB Ha
pPa3HBIX YPOBHSX OpraHU3aIUH.

Tema 2.Mnozoobpazue opzanuueckozo mupa

ITonsitue o cucremaruke. IlpuHnunsl cucrematuku. OCHOBHAas XapaKTEPUCTHKA
BUPYCOB M KJIETOYHBIX OpraHu3MoB. [IpokaproThI 1 DyKapHOTBHL.

OCHOBHBIE LITapPCTBA DYKAPUOT: MPOTOKTUCTHI, PACTEHUS, )KUBOTHBIE U TPUOBI.

Tema 3.0cnoebl yumonozuu



Krnerounas teopust kak ¢yHnaMmeHTaibHOe Ouojormueckoe obodmeHnue. Mcropus
pa3BUTHUSA KIIETOYHOU TEOPUHU.

CocraB, cTpoeHHE W OpraHu3alus KIETKH, KaK OCHOBHOM €IWHUIIBI >KUBOTO.
XUMHYECKUN C€OCTaB KJIETKW. Heopranuueckue u opraHudyeckue coeauHeHus. Bopna,
Ouosoruueckasi pojib BOJbI B OpraHU3aIMK KU3HH.

buononuMepsl: oOume mpeAcTaBlieHUs. YTJIEBOAbI, OEJIKM W HYKJIECHHOBBIC
KUCIOThl. CTpoeHue u OUoIoruyYecKasi pojb yIriaeBOJOB U JIMIHUIOB.

CoctaB OenkoB. Crtpoenue OenkoB. IlepBuuHas, BTOpUYHAs, TpEeTUYHAS U
YeTBEpPTUYHAs CTPYKTypa OenkoB. buomornyeckas poiib OEJIKOB.

CtpoeHue HYKJIEHMHOBBIX KHUCIOT. Tumbl HykiewnHoBbix kucinoT. JHK u PHK.
Hyxneotuasl, ux ctpoenue. [loHATHE KOMIITIEMEHTapHOCTU. MoOIeNb CTPOEHUST MOJIEKYJIbI
JHK, npemnoxennas Jx. Yorconom u @. Kpukom. buonoruueckas poar JIHK.
OcHoBHbI€ BUIBI U Onosioruueckas posib PHK.

Knerka kak »siemeHTapHas >XHMBasi CHCTEMa, CIOCOOHAasE K CaMOOOHOBIICHHIO,
CaMOperyJsilud W caMOBOCHpou3BeleHMIO.  OTiuyue  MNpPOKAPUOTHYECKUX U
HYKapUOTHYECKUX KIIETOK.

Crpoenue u ¢QyHKUUSA KIeTOYHBIX MeMOpaH. CTpyKTypHBIE CBOMCTBAa MEMOpaH.
TpaHcropT BelecTB yepe3 MeMOpaHy.

[uromnasma. DHAOMIa3MaTUYecKass CeTh, CTPOEHHE UM OCHOBHBIE (DYHKIUU.
Kommiekc Tlombmxu (ctpoenue u ¢ynkuuu). Jluzocomsl. daromuros. CrtpoeHue u
¢ysakuuu pudocom. OcobeHHocTH cTpoeHuss MUTOXOHApUN. Cunres AT® kak QyHKIHUSA
MUTOXOHIpUH. [T1acTupl KaK KOMIIOHEHT PACTUTENBHON KIeTKU. DOTOCHHTES.

Paznuunst Mex 1y KJIeTKaMu )KUBOTHBIX M PACTCHUM.

Kinerounoe snpo. Crpoenue simpa: suepHas 000J0YKa, XPOMATHH U XPOMOCOMBI.
Crpoenue xpoMocoMbl. CTpoeHue u GyHKIus sapbiiika. OyHkiuu sapa. Bzanmopeiictsue
MEXy KJIETKaMH B OpraHU3Me.

Hacnencreennas uHdopmanusi U ee peanusauus B KieTke. MaTpUUHBIM CHHTE3.
Tpanckpunuus. Tpancusiusa. Komgon (TpurieT) Kak TUCKpETHAs €IWHUIIA TeHETHYECKOTO
KoJia ¥ ero cBoiicTBa. CuHTE3 Oelka Ha prdocoMax.

Jenenne knetku. Mwuto3. Cragum MuTo3a. I[loHSTHME KIETOYHOIO IIHMKJIIA.
buonornueckoe 3Ha4€HUE MUTO3A.

Tema 4. Pazmnoosicenue op2anuzmos

PasmHoxxenue opranusmoB. IlonoBoe u Oecronoe pa3zMHOXKEHHE. bruonornueckuii
CMBICJI Pa3HbIX THUIIOB PA3MHOKEHHS.

Tunsl 6ecnionoro pa3MHoXkeHus. BeretatTuBHOE pa3MHOKEHHE.

[TonoBoe paszmuoxkenue. OOpazoBaHUE IMOJOBBIX raMmeT. Meio3 Kak THI JIeJICHUS
kietku. Cragun Meiio3a. Konbroranus 1 KpoccuHrosep. buonornyeckoe 3HaueHue Menosa.
JunnonaHpli W TaIIOWAHBIN HAOOpPBI XpOMOCOM B siipe KIeTKH. OTIUIOJOTBOPEHHE.
OO06pa3oBaHue 3UTOTHI.

Tema 5. Ocnognble 3aKOHOMEPHOCHU UBMEHYUGOCHIU U MEXAHUZMbL nepedayu
Hac1e0cmeeHHou unghopmayuu

I'enetuka kak Hayka. Kpatkas wucropus reneruku. Paboter I'. Menpgens.
XpOMOCOMHasi TEOPHUsI HACJIEICTBEHHOCTH.



CBoiicTBa TreHOB. AJUIeNIM Kak CTPYKTypHO€ cocTosiHue reHa. Ilpu3Hak M rel.
['omosiornuHbie XpOMOCOMBI. /[OMHHaHTHBIE W peUecCUBHbIE mnpu3Haku. HenosHoe
nomuHupoBanue. [IpaBmino noMuHUpOBaHUS. ['OMO3UTOTHBIE U TETEPO3UTOTHHIE OCOOM.
OmnebiTel I'. Menaens no cKpemuBaHuio Topoxa.

OCHOBHBIE  TIOJIO)KEHUSI ~ COBPEMEHHOM  reHeTuku.  OCHOBHBIE  3aKOHBI
HACJIEICTBEHHOCTH. 3aKOH 4ucTOThl ramer. HezaBucumoe HacienoBanue. CliemIeHHOE
HacnenoBanue. ['pynmbel  cuemieHns. KpoccuHroBep Kak HapylIeHHME CLEIIEHHOTO
HacJIeA0BaHUsI. buonornueckoe 3HAYCHUE KPOCCUHIOBEPA. AHanusupyroiee
ckpemuBanue. Yacrora kpoccunrosepa. Kaprel reHos. ['eHernka mona. XpoMOCOMHOE
onpezenenue nosua. [lonoseie Xxpomocombl. AyTocoMmsl. [Ipu3HaKku, ClEMIEHHBIE C MTOJOM.
['omorameTHbIl U reTeporameTHbiii moi. [Ipu3Hakum u GoOJIe3HM, CIUEIUICHHBIE C IOJIOM.
3aKOHOMEPHOCTH MPOSIBICHUS W HACJIEAOBaHUS 3TUX NpHU3HAKoB. lluToruiazmaruueckas
HACJIEICTBEHHOCTh. 3AKOHOMEPHOCTH NepeJay [IUTOIUIa3MaTUHYECKON HACIEACTBEHHOCTH.
B3aumoneiicTBrie 1 MHOXKECTBEHHOE JIEVCTBHUE TE€HOB.

Hacnencreennocts u cpena. [lonsitue renotuna u geHorumna. MI3MEeHYUBOCTh Kak
pe3yabpTaT B3aMMOJCHCTBHUS OpranmsMa u cpeasl. Hopma peaknuun. M3MeHUMBOCTB U €€
BUJIBI. 3aKOHOMEPHOCTHM HM3MEHUMBOCTH. MoaudukalmoHHass W  HacleICTBEHHas
U3MEHUYUBOCTh. XapakTep, OTIUYUTEIbHbIE OCOOCHHOCTH M OHOJOTHYECKOE 3HAaYCHUE
MOIU(PHUKAITUOTIHON U3MEHUHUBOCTH.

KomOunatuBHas u3MeHUYMBOCTH. MCTOYHUKHM W  OWOJOTMYECKOE 3HA4YCHUE
KOMOWHATUBUON W3MEHUYMBOCTH. [looBOM mporecc M KOMOWHATHBHAS W3MEHYUBOCTD.
MyTanmoHHass W3MEHUYMBOCTb. THUIBI MyTalui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CaoiicTBa myTanuid. buonornueckoe 3HaueHUEe MyTalMil. DKCIIEPUMEHTAIBHOE MOJYYEHUE
MyTanuii. CoMaTH4eCKre U T€HEPATUBHBIE MYy TaIlWH.

Tema 6.36o0nw0yuonnoe yuenue 4. /lapeuna u e2o pazeumue

Kpatkass uctopusi pa3BUTHs MpeAcTaBICHUN 00 HBOJIOIUH OPraHUYECKOTO MUpA.
JlonapBuHCKHE TpeacTaBiIeHUs 00 3BOMIOIMH. DBoonroHHas koHuenuus XK.b. Jlamapka.
[Tpennoceinku gapsuHu3Ma. OcHoBHblE monoxkeHus Teopuu Y. Jlapsuna. CrniocoOHOCTH
BUJIOB K HEOTPaHMYEHHOMY pa3MHOXeHHI0. bopb0a 3a cymiectBoBaHuE U €€ (HOPMBI.
OnpeneneHHas U HeoNpeaeIeHHas U3BMEHYUBOCTh. [loHATHE ecTeCTBEHHOro 0TOOopa.

Jloka3zaTenbcTBa JBOJIOUMUA. EAMHCTBO XHMMHMUYECKOTO COCTaBa M IPHUHIUIIOB
(GYHKIIMOHUPOBAHUSL ~ JKMBBIX  CYIIECTB.  OMOpHoOJorudyeckue, Mopdoaoruyeckue,
NaJICOHTOJIOTUYeCcKHe, Ouoreorpaduyeckie U FeHeTHYEeCKHE J0Ka3aTeIbCTBA 3BOTIOIHH.

OCHOBHBIE TIOJIO)KEHUSI CUHTETUYECKOW Teopuu »sBomounu. Kpartkas wucropus
(dbopMUpOBaHUS COBPEMEHHBIX MPEJCTaBICHUI 00 SBOMIOLNUU. YUEHUE O MUKPOIBOIIOLUH.
[Tomynsuust Kak 3JIEMEHTapHas 3BOJIIOLMOHHAS €IUHUIA. XapaKTepUCTUKA IOMYJIALHUH.
DneMeHTapHble  (aKTOpPhl  HABOJIONMU: MYTAlMOHHBIM  MpoIecc, KOMOMHATHUBHAS
M3MEHYUBOCTh, MOTOK T'€HOB, MOMYJISIIMOHHBIE BOJIHBI, T€HETUYECKUN Aperd, h30masuus.
Tunsl n3o0as1uK. 3HaYEHUE U3O0JIALIUU B SBOJIIOLUY.

EcrectBenHblli OTOOp Kak HampapisioOmas ¥ JBWKYIIAas CHJIA SBOJIIOLHUU.
CoBpeMeHHbIE TpeACTaBiIeHUs O OopbOe 3a CyIIECTBOBAHME M €CTECTBEHHOM OTOOpE.
@®opmbl  anumuHanu.  DopMBI  €CTECTBEHHOro OoTOOopa. Pesynbrarel  nedcTBHS
ecrecTtBeHHOTo 0TOOpa. [TonoBoit oT6op. MHAMBUYaNbHBIN U TPYIITIOBOM OTOOP.

Bo3HukHOBeHHEe ajganTanuil Kak pe3yJbTaT JEHCTBUS E€CTECTBEHHOrO OTOOpa.
OTHOCUTEBHBIH XapaxkTep aJanTaluu. BunooGpazoBanue - pe3yabpTaT
MHUKPOIBOJIIOLMOHHBIX TpoueccoB. [loHaTne o Buae y pacTeHHi, >KMUBOTHBIX, TPHOOB U

5



MUKpPOOPIaHU3MOB. Buj Kak reHeTnyeckas CUCTEMa M OCHOBHAs €IMHMIIA CUCTEMATHKH.
Kareropuu Buna. Ctpykrypa Buaa, reorpadguueckue pacsl, nonyiasiuud. OCHOBHbIE TyTH U
crnocoObl  00pa3oBaHUSl HOBBIX BHAOB. AJUIONATPUYECKOE M CUMIATPUUYECKOE
BugooOpa3oBanue. [Ipumeps! BunooOpa3oBaHus.

Tema 7. Aumponozene3 - npoucxom&eﬂue U 360/1IOVUUOHHOE pa3eumue uejloeeKka

HpOI/ICXO)KI[eHI/IC MU OBOJIONUOHHOC PA3BUTUC UYCIJIOBCKA. Ilonoxenue yeoBeKa B
CHCTEME KUBOU IIPpHUPOABI. Mecto COBpPCMCHHOI'O 4YCJIOBCKAa B CUCTCMC MIJICKOIIMTAIOIINX,
oTpsAaa IIpuMaToB, CEeMEHCTBA TOMMHU/I.

Hckonaembie TrOMHUHHABI u ux CUCTCMATHUYCCKOC IIOJIOXKCHUC. HGHTpBI
MPOUCXOXKIACHHUA U ITYTU pACCCIICHMS, paCbl COBPEMCHHOT'O YCJIIOBCKA.

I'eneTnka M 3KO0JOrHs 4Ye€IOBEKa. BHOIOrMYECKMH M COLMAJIbHBIA KOMIIOHEHTHI B
HCTOPUYICCKOM PA3BUTHUHU YCIIOBCKA.

Tema 8. Oowasn Ikonoz2usn

buoreonieno3 u skocucrema. Tpoduueckue u SHEPTETUUECKUE YPOBHU HKOCHUCTEM.
Dkonornyeckue nupamuabl. DakTopbl cpenbl, o0IIe 3aKOHOMEPHOCTH WX JCHCTBHS Ha
OpTraHU3MBI.

Temmnepatypa kak ¢daktop cpeasl. BosxaeiicTBue TemmepatypHoro ¢akrtopa Ha
opraHu3Msl. TemneparypHas aJantauus y paCTeHUN U )KUBOTHBIX.

BnaxHocTh kak skojormdeckuit Qakrop. BoszneiicTBue ¢akropa BIaKHOCTH Ha
OpraHu3Mbl. AHaTOMO-()U3NOJOTHYECKUE aanTallui K (GaKTOpy BIAXKHOCTH y PACTEHUU U
JKUBOTHBIX.

CBer u ero poJjb B )KH3HU PACTCHUN U )KUBOTHBIX. SIBIeHHE (poTomepruoansma.

OcHOBHBIE Cpelbl KHU3HU. DKOJIOTHYECKHE OCOOCHHOCTH BOJHOM Cpeabl U 00pa3bl
JKU3HU BOJHBIX opraHu3moB. JKu3Hp B mouBax. [louBooOpasyrorias aesaTeIbHOCTD
OpPraHu3MOB pa3WyHbIX Tpymi. Ilpucrnocobnenus K )XKU3HU B BO3AYIIHOU cpene. Ku3Hb
NMapasuTHYECKUX OPraHU3MOB, UX MPHUCIOCOOUTENbHBIE OCOOEHHOCTH. Y CIIOBUS >KH3HU
BHYTpU JIpyruX opraHusMoB. [IpeacrtaBiieHne o mpejaenax TOJEPAHTHOCTH OPTraHU3MOB.
Peakius oprann3aMoB Ha Bo3AeiCTBUS GPaKkTOpOB cpenbl. JIumutupymome GakTopsl.



NNPUMEPHBIE 3AJIAHUSA
3aganme 1. PaccmoTpure NpEeIOKEHHYIO CXeMy KiIacCH(UKANUU TEpUoIOB
YKU3HEHHOTO IIUKJIA COMATUYECKOM KIIETKU.

—

[TpeciHTeTIYeCKHIT IepIIon

el

JHrsHeHHENT CHHTeTIYecKIIl neplol

LIIET KISTRII

TlocTcHHTeTITeCKIT [epIiomg

MiToz

3anumuTe B OTBETE IMPOIYIICHHBIH TepMUH, 0003HAYEHHBIH HA CXEME 3HaKOM
BOIIpOCa.
OtBer: ‘

3apmanue 2. Paccmorputre Tabmuily «MeToasl OMOJOTUYECKUX MCCIEIOBAHUI U
3aMoOJHUTE MYCTYIO0 STYEHKY, BIUCAB COOTBETCTBYIOIINI TEPMHUH.
MeToanl O0MOJIOrHYEeCKHX HCCJIe0BAHNMI

Metox IIpumeHeHue MeTOIA

N3yuenne  pacnpocTpaHeHus ~ MpuU3HAKa B

[TonyISIIMOHHO-CTATUCTUYECKUAMN
MONYJISIIIUA

OnpeneneHue KoJMYeCTBa caxapa B KPOBH

OtBer: ‘

3ananme 3. B comatnueckoi kietke tena Mbimu 40 xpoMocoM. CKOJIBKO MOJIOBBIX
XPOMOCOM COJICPKHUT CIIEPMATO30M ] MBIIIN?

B oTBeTe 3anmuiinTe TOJIHKO COOTBETCTBYIOIIEE YUCIIO.
Otser: \ \

3aganmne 4. Bce nepeuucieHHbIE HW)KE IMOHATHS, KPOME ABYX, MCIOJIB3YIOT JUIS
ONMMCAHMS TUIACTUYECKOro oOMeHa BelecTB B kierke. Omnpenenure JBa MOHATHS,
«BBINIAIAIOIUE» U3 OOIIETO CIHUCKA.

a) TIUKOIU3

0) TpaHCKpHUIIIUA

B) TpaHCISIIUs

I) peruIMKauus

1) AUCCUMUJISIIUS
Ortser: \ \

3aganmne S. YCTaHOBUTE COOTBETCTBUE MEXAY XAPAKTEPUCTUKAMHU M KJIETOYHBIMHU
OpraHoMJaMu: K KaKJOM MO3MIMH U3 JIEBOrO CTOJOLA MOAOEpUTE COOTBETCTBYIOLIYIO
MO3UITUIO U3 MPABOTO CTOJIOIIA.

KJIETOYHBIN
XAPAKTEPUCTHUKA OPFAHOM /I
a) COAEPN UT TUAPOTUTHICCKHIE PEePMEHTHI 1. nmm3ocoma
0) obGecrneunBaeT MOAU(PHUKAIINIO TPOTYKTOB OMOCHHTE3A 2. xomiuiekc ['onbmxu

B) COCTOHWT U3 IOJIOCTEH, TPyOOUCK U My3bIPHKOB

r) oOecreunBaeT BHYTPUKICTOYHOE MUIICBAPCHHE

1) TPEICTaBISIET COOON OTHOMEMOPAHHBIN MTy3BIPEK
7



c 06ecneqHBaeT YIHAKOBKY I'OPMOHOB B I'PAHYJIbI
A B B r i E

3aganue 6. Kakum OyneT COOTHOIIEHHWE TEHOTHIIOB TIPH aHATU3UPYIOIIEM
CKpEIIMBAaHUHM JIUTETEPO3UTOTHOTO OpraHW3Ma IPU HE3aBUCHMOM  HACJICIOBAaHUU
UCCIICAYEMBIX MIPU3HAKOB?

a) 1:1:1:1

0) 1:2:2:1

B) 2:2:2:2

r) 3:3:3:3
Orger: \ |

3aganme 7. Bce mpuBenéHHBIE HMXKE TEPMHHBI, KpOME IBYX, HCIONB3YIOT IS

ONMCAHMS  [OJIOBOTO  pa3sMHOKEHUs opraHuzMoB. Ompenenure JABa  TEPMUHA,
«BBIMIAJAIONINE» U3 OOILEro CIUCKA.

a) OIUIOJJOTBOPEHUE

0) mapTeHoreHe3

B) (parmeHTanus

I) OOreHe3

1) CTIOPYISIINS
Otser: \ |

3aganme 8. VYcraHOBUTE  COOTBETCTBHE  MEXIY  XapaKTEpUCTUKAMH |
MPEICTABUTEISIMU OPTAaHU3MOB, K KOTOPBIM OHU OTHOCATCS: K KaXXIOW MO3UIINN U3 TIEPBOTO
CIHICKA MOAOEPHUTE COOTBETCTBYIONIYIO MO3HUIIHIO M3 BTOPOTO CITHCKA.
XAPAKTEPUCTHUKA
a) Haiaumuue xpomaTtodopa
0) pa3MHOKEHHE MPU TOMOIIU 300CIIOP
B) CIOCOOHOCTH K (paromuTosy
r) npeobiagaHue rarIouIHOTO MOKOJICHUS B )KU3HEHHOM IIUKIIC
1) oOpa3oBaHUE TICEBIOMOAMNI
€) reTepOoTPOdHBII THIT TUTAHUS

5 Ny ET

3aganume 9. B mporiecce ABOMHOIO OIMJIOJOTBOPCHUS Y LIBETKOBBIX pACTCHUI
POUCXOaUT. BeiOepuTe TPH BEPHBIX OTBETA.
a) o0pa3oBaHME 3UTOTHI



0) oOpa3oBaHKE MBLILIIEBOTO 3€pHA
B) (hopMupoBaHME MaKpO- U MUKPOCIIOP
r) (opMUpOBaHHE TPUILUIOUTHOTO s1Ipa
1) CIIMSHUE CTIEPMHUS U SIMIICKICTKH
€) pa3BHUTHE II0JA

Orger: \

3aganue 10. YcTaHOBHUTE COOTBETCTBHE MEXKIY HMPU3HAKAMH M TUIAMU >KUBOTHBIX:
K KaXJIOW MO3UIMM U3 JIEBOTO CTOJNONA MOJOEpPUTE COOTBETCTBYIOIIYIO IO3UIMIO U3
paBoro croioua.

MMPU3HAK THUII ZKUBOTHOI'O
a) BBIJEIHUTENbHAS CUCTEMA METaHEPPHUIUATHLHOTO THIIA 1. Kompuatbie uepBu
0) KpOBEHOCHAasl CUCTEMa HE3aMKHYTast 2. Moumtocku

B) IBIXaHHE BCEH MOBEPXHOCTHIO TEJIA
I) TMOJIOCTh TeNa pasjelicHa Ha BHEIIHUE W BHYTPCHHUE
CETMEHTHI
1) TEJIO COCTOUT M3 TOJIOBBI, TYJIOBUIA U HOTH WM TOJIHKO
TYJIOBHIIIA © HOTH
€) HepBHas cucreMa auddy3HO-y3710BOr0 TUNA
A b B r | E

3ananue 11. YcraHoBuUTE MOCIENOBATEIBHOCTh PACIIOIOKEHHUS CHUCTEMATUYECKHUX

TaKCOHOB KMBOTHOT'O, HAUHWHAsl C HAUMEHBIIIETO.

1) BopoObunooOpa3Hbie

2) Ilo3BOHOYHBIE

3) Bopona cepas

4) IlTuier

5) Boponsl

6) BpaHoBbie
OtBer: \ \

3aganue 12. BriGepute TpU BepHO 0003HAUEHHBIE OJMUCH K pUCYHKY «CTpoeHue
IJ1a3a 4eJIOBEKay.

a) ckiepa

0) ceruyaTka

B) CJIETOE MATHO

r) poroBuua

1) XpyCTaJuK

€) CTEKJIOBHIHOE TEJIO



) 3anmuunTe B OTBET UGB, 101 KOTOPHIMU OHH YKa3aHBbl.
OtBer: \

3aganue 13. YcraHOBUTE COOTBETCTBUE MEXKIY KEJIe3aMH U UX XapaKTePUCTUKAMHU:
K KaXJIOW MO3MIMM U3 JIEBOTO CTOJNONA IMOJOEpPUTE COOTBETCTBYIOIIYIO IO3UIMIO U3
paBoro croioua.

XAPAKTEPUCTHUKA KEJIE3A
a) CUHTE3HPYET TPOIHbIE TOPMOHbI 1) Hagmo4yeyHUKH
0) BbIIENIAEMbIN TOPMOH MOBBIIIAET KPOBSIHOE JABJICHUE 2) runodus

B) BJIHUSET HA YaCTOTY CEPACUYHBIX COKpAIICHUIN

I') BBIJEISIEMBIA TOPMOH CTUMYJIUPYET CUHTE3 OenKa
1) TIOBBIIIAET COJEP KaHUE TIIFOKO3bl B KPOBH

€) COCTOMT U3 MepeaHel U 3aHeH noneit

A B B r i E

3ananue 14. YcrTaHOBHTE IOCIEAOBATENBHOCTh IPOLIECCOB, MNPEAIIECTBYOMIMX

ITOCTYTUICHHIO T B MTHAIIEBOJ BO BPEMS aKTa IJIOTaHUS.

1) dbopMupoBaHue NUIEBOro KOMKa MOJ AEUCTBUEM MyLIMHA

2) mepenada CUrHaJIA K LEHTPY IVIOTaHUS

3) momajaHue MU B POT U €€ nepeKEBbIBAaHUE

4) cokpalieH’e MbILII TJI0TKH U MPOriaThlIBAHUE MULIEBOTO KOMKa

5) pasapakeHHe pelenTopoB KOPHS sA3bIKa

6) mepenaya CUTHaja OT LEHTPA INIOTAHUS K MBIIILAM IJIOTKH
Orser: \ \

3aganue 15. IIpounraiite Tekct. BpibepuTe TpHM npeasioKeHHs,, B KOTOPHIX JaHbl
ONMMCAaHUSI MOP(POJIOTUYECKOT0 KPUTEPHSI BU1a )KUBOTHOTO EBpomneiickuii KpoT.
(1) Esponetickuii kpom pacnpocmparnén 6 Espone u Azuu om Ilupenetickoeo nonyocmposa
00 3anaonoti Cubupu u om FOsxcnoui [llseyuu 0o Cpeouzemnozo mopsi.
(2) Kpom — Hebonbwionl 38epék, ¢ BaNbKOBAMBIM MENOM, HOKPbIMbIM 2YCMbLM
bapxamucmuim MexoM.
(3) Koney mopoouku 8blmsanym 6 noOBUINCHbIU X0O0MOK, 3AKAHUUBATOWULICS «NAMAUKOMY,
nepeoHue 1anvl ¢ WUPOKUMU JIAOOHAMU, BblGEPHYMBIMU HAPYHCY, C MOWHBIMU NIOCKUMU
KO2MSAMU.
(4) Bcmpeuaemcs Ha onywkax auUCmMEeHHO20 U CMEUWAHHO20 Jlecd, 8 CYX0OONbHbIX NOJIAX,
nouMax pex u eezoe 8e0ém no03eMHbulll oWl 00pa3 HCU3HU.
(5) Umobwvi 0006bImb OocmamouHnoe KOIUYeCm8o NuWy, Kpomy npuxooumcs Ovims
AKMUBHBIM KPY2TLOCYMOUHO.
(6) Bapxamucmulii mex pacmém no HAnNpAaeieHuro 68epx, a He 6nepéo Ulu HAa3ao, Yymo
nomozaem Kpomy npooeu2amovcs no N003eMHOMY MOHHENIO 8 I0OYI0 CHOPOHY.
Otser: \ \

3aganme 16. VYcTaHOBUTE COOTBETCTBHME MEXAY OpraHaMHM JKMBOTHBIX U
HBOJIIOIIMOHHBIMH TPOIIECCAMH, B pe3yJbTaTe KOTOPHIX OHH C(HOPMHUPOBATHUCH: K KakIA0H
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MO3MIIMM M3 JIEBOTO CTOJOIA TOA0EPUTE COOTBETCTBYIOIIYIO IO3HIMIO M3 IPABOI0
cToora.

9BOJIIOIIMOHHbIN
OPI'AHBI "/KUBOTHBIX IIPOLIECC
a) KpPBUIbS MTHIIBI U 0a00UKH 1) KoHBepreHIus
0) macTsl Aenb(pUHA U KPBUIBSI-JIACTHI TMHTBUHA 2) nUBEpreHITUS
B) KOHEYHOCTH MEIIBEJIKH U Ky3HEUHKA
) TJIa3a OCbMHHOTA U KOIIKH
J1) KOHEYHOCTH KPOKOJUIIA U JIETYUYEH MBIIITH
A b B r |

3aganue 17. YKaxuTe KOHCYMEHTHI B 3KOCHUCTEME IIHPOKOJIMCTBEHHOIO Jieca.

Br16epuTe TpM BEpHBIX OTBETA.

a) OepecKIIeT MUPOKOJIUCTBEHHBIH.

0) meTpoB-KpecT

B) Majxy0 OCTPOIMCTHBIN

T) KOCyJs eBpormeickas

1) TayK-KpEeCTOBUK

€) JIeHUTpUPUIMpYIOUE OAKTEPUU
Otser: \ \

3aganue 18. YcTaHOBUTE COOTBETCTBUE MEXY KMBOTHBIMHU M CpeaMH OOUTaHMS,
B KOTOPBIX NIPOUCXOJUT KX pPa3MHOKEHHME: K KaXJAOW IMO3MIMM M3 JIEBOTO CTOJIONA
noa0epuTe COOTBETCTBYIONIYIO IMO3UIUIO U3 IPABOTO CTONIOIA.

ZKNBOTHOE CPEJA OBUTAHUS
a) BOJSIHOM yJaB 1) BomHas
0) nmenbduH adanuHa 2) Ha3eMHO-BO3AyIIHAS

B) TPUTOH rpeOeHYATHIN
I') TpeOHUCTHIN KPOKOIUIT
1) TPOCTHHUKOBas >kaba

A B B r i|

3aganme 19. VYcraHoBHTE NOCIIENOBATENBHOCTh MPOLECCOB, MPOUCXOASAINIMX C

XpPOMOCOMaMH MPU MUTOTUYECKOM JIETICHUU siApa KJIETKU, HAaUMHAas ¢ UHTEep(asbl.

1) pacnonoxeHue JByXpOMaTHIHBIX XPOMOCOM B 3KBaTOPUAIBHOMN MJIOCKOCTH

2) obOpa3oBaHHE IBYXPOMATHIHBIX XPOMOCOM

3) nmecnupanuzaius XpoMocoM

4) crnupanu3zanus XpoMOoCOM

5) pacxoXkJI€HHE CECTPUHCKUX XPOMATH]I K MTOJIFOCAM KJIETKU
Orser: \ ’

3aganme 20. PaccMoTpuTe CX€My M HA30BUTE MPOLECC, TOKA3aHHBI HA PUCYHKE.
VYkaxkute HazBaHHe 30HbI, 0003HaueHHOU 1udpoii 1. Kakoit mporecc npoucxoaut B 3Toi
30He?

11



1
°© 9 9 ¢
3aMoHUTE MYyCThIE STYEHKN TaOJINLIbI, UCTIOIb3Ysl TEPMUHBI, IPUBEIEHHBIE B CIIUCKE.

Jlnst kaxaon sueiku, 0003Ha4eHHON OyKBaMu, BBIOEpUTE OJMH COOTBETCTBYIOIINI TEPMUH
13 MIPEI0KEHHOTO CIIUCKA.

Ha3Banue ramerorenesa Ha3anue 30HbI 11 IIpoueccel B 30He 11
(A) (b) (B)
Cnucoxk TepMHHOB
1) oorenes

2) crnepmaToreHes
3) 30Ha co3peBaHUs

4) 30Ha pa3MHOKECHHUS

5) 30Ha pocta

6) MUTOTUYECKOE JICTICHUE

7) IBa MOCIENYIOMINX JAeJIeHNs Mero3a
8) permukanus JJHK

A b B

3aganme 21. [Ipoananusupyiite rpapuk, OTpakaromUil MUIIEBYIO CIIEIHUATU3AIINIO
YKUBOTHOT'0, HA KOTOPOM 110 OCH Y 0003HAYeH XapaKTep MUTAHUS IAaHHOTO OpraHu3Ma, a 1o
X OoCH — OTHOCHUTEIBHOE KOJMYECTBO TEPEUMCICHHBIX >XUBOTHBIX B %, COCTABISIOIIMX
pallloH MUTAHUS 3TOTO OPTaHU3Ma.

- 50%

E  45% N

o 40% \

£ 35% N

= 30%

Z < 25% AN

[T \

g = 20% ———

£ 15% —

g 10%

g 5%

= 0% - T T T T 1

o Cyprs EypurEBIE 3afn Mamams Monogrie
KOTIEITHEIS

HaspaHIle nNHIINI R

Bribepute aBa yTBep)KIeHHs, KOTOPbIE MOXHO C(HOpMYyIHpOBaTh Ha OCHOBAaHUU
aHaJu3a MPECTaBICHHBIX JaHHBIX.
a) bonee noja0BHHBI pallMOHA )KUBOTHOI'O COCTABJISIFOT KPYIIHBIE IPBHI3YHBI.
0) ’KuBOTHOE — KPYNHBIN XMUILHUK, CTOSIIIIUNA B KOHIIE MUIIEBON LIETIH.
B) JKuBOTHOE BeAET CTaliHBIN 00pa3 KU3HHU.
r) JKMBOTHOE OTHOCHUTCS K BCESTHBIM.
12



n) Hacenser pa3znooOpa3Hbie OTKPBITHIE U HAITOJIOBUHY OTKPBIThIE JaHAIADTHI.

3anuiuTe B OTBETE HOMEPA BHIOPAHHBIX YTBEPKICHUN.

OtBer: ‘
KJIOY K IPUMEPHBIM 3AJIAHUSAM
Ne Ne
IIpaBUJIBLHBINA OTBET IIpaBUJIBHBINA OTBET
3aJaHus 3aaHus

1 unrepdaza 12 orn

2 OMOXUMHUYECKUI 13 10Bm2are
3 1 14 315264

4 az 15 236

5 larn20Be 16 1a0r2Bx
6 a 17 orn

7 BII 18 10Bm2ar
8 la0r2Bue 19 24153

9 ary 20 A2 B5 B8
10 laBr26ae 21 on

11 356142

PEKOMEHIAYEMAS JINTEPATYPA

1. Tlaceunuk B.B. buonorus: 6a3oBeiit ypoBens: 8, 9, 10, 11 knacc. Yuebnuk / [laceunnk
B.B., Cymaroxun C.B., I'amontok 3.I"., [lIseroB I'.I".; mox penakmueii [Taceunuka B.B. /
AO «M3narensctBO «lIpocBenienue»

2. Tepemo A.B. buonorusi. buomornueckue cucremsl u mporecchl. 10, 11 wmaccer /
Tepemor A.B., ITerpocosa P.A. / OO0 «MOLl MHE MO3UHA»

3. Buxropos B.II. buonorus. Pacrenus. bakrepuun. ['pubsl u numaitnuku. 7, 8, 9 kinaccer /
Buxkropos B.I1., Hukumos A.M. / OO0 "Uznarensckuit nentp BJIAJOC"

4. TlonomapeBa M.H. buonorus. 9 kinacc / [Tonomapesa U.H., Kopuunosa O.A., UepHoBa
H.M.; mon penakumeit ITonomapeoit M.H. / OOO WM3parensckmii nientp "BEHTA
HATPA®"; AO "UsnatenscTBo "[IpocBemenne”

5. CusormazoB B.M. buomorus. 7, 8, 9 kmaccel / CuBornazoB B.UM., Kamenckuii A.A.,
CapsriueBa H.1O./ AO "UznatensctBo "[Ipocsemnienne”

6. Koncrantunnos B.M. buomorus. 7, 8, 9 knaccel / KoncrantunoB B.M., babenko B.I'.,
Kyumenko B.C.; non penakuueit babenko B.I'. / AO "U3narensctBo "[IpocBemienue"

7. Aradonosa U.b. buonorus 10, 11 xmaccer / Aragonosa U.b., Cusornazos B.1. / AO
"U3znarenscTBo "IIpocBemienne”

8. benses JI.K. buonorus 10, 11 xnaccer / bense 1.K., bopoaun I[1.M., JIpimiun .M. u
npyrue; mnoa pemakumert bemsesa J[.K., Hemmmmma T'M. / AO "U3nmarenbcTBO
"[Ipocsenienue"

9. Baxpymes A.A. buonorus. 10-11 xnaccer / Baxpymes A.A., Bypckuii O.B., Paytuan
A.C., Ponuonosa E.HN., Po3zanos M.H. / OOO "banacc"
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10.Kamenckuii A.A., buomnorus 10, 11 kmaccel / b Kamenckuit A.A., Kacnepckas E.K.,
Cusornazos B.U. / AO "UznarensctBo "[IpocBenienue"

SJIEKTPOHHBIE PECYPCbI
YEJIOBEK
1. http://www.polezen.ru/interes/anatomy.php - YenoBek B mudpax: 3aHUMATEIbHAS
aHATOMHUSI
2. http://humbio.ru/. - Pecypc «ba3a 3HaHu# o OMOIOTUM YETIOBEKA.
3. http://www.skeletos.zharko.ru/. -  OmnopHo-aBurarenbHass  cHCTEMa  4elOBEKa:

00pa3oBaTeIBHBIN CAUT

KHBOTHBIE

http://res.krasu.ru/birds/ «IItuuel cpegneit Cubupn».

http://nature.ok.ru/ biodiversity. - Peakue u ncuesaronue ,xuBoTHbIE Poccun.
http://www.zooclub.ru/-«300ki1y0 (BCE 0 ) KUBOTHBIX )».

www.apus.ru —«O HenoOeauMoi TH00BU K KUBOTHBIMY» , HHTEPECHAS U
www.petslife.narod.ru. «/lomarniaue >kuBOTHBIE)
www.aib.ru/~loki/zoolog/zoo.htm- «3k30THUECKas 30070TUS»

10 www.bigcats.ru. -«boJbIIIHe KOIIKN

11. www.insect.narod.ru/ - «3Meu ¥ peNTUITHI

12. http://www.barracuda.ru/ -«IlogBoaHast )KU3HBY.

13. http://www.filin.vn.ua/ - UnnroctpupoBaHHas SHIMUKIONEINS >KUBOTHBIX

00N Lk

PACTEHUA

14. www.luzhok.ru/ - «JIy>k0K» - CaliT, MOCBSIIEHHBIIN IEKOPATUBHBIM PACTCHHSIM..

15. http://floranimal.ru/ - uHpOpMALMOHHBII pecypc, MO3BOJSAIOMUN y3HaTh KaK MOKHO
OO0JIBIIIe O PA3IMYHBIX BUAAX KUBOTHBIX M PACTCHHIM.

16. http://plant.geoman.ru/. bubnuoreka "YKu3up pacteHuid’

OBIIAA BHOJIOTHA

17. http://www.college.ru/biology/. OTKpBITBIN KOJIIEIK: OHMOIOTHS.

18. http://www.ecosystema.ru/. DKojmorudeckuii 1eHTp «IKocucTemay. CalT MOCBSAIICH
npoOjeMaM MoJieBOi OMOJIOTHUH, SKOJIOTHH, Teorpaduu U IKOJIOTUIECKOr0 00pa3oBaHUs
IIIKOJIHUKOB B MPUPOJIC.

19. http://evolution.powernet.ru/. Teopus 3BOIFOITAN

20. http://www .livt.net/index.htm. DnekTpoHHass WUTIOCTPUPOBAHHAS  SHUUKIIOMEAUS
«KuBbI€ CylIeCTBa»

21. http://learnbiology.narod.ru/ IIpoext "N3y4yaem Ouonoruro".

22. http://www .learnbiology.ru/- BupTyanbHOe 00y4eHHne OMOIOTUN

23.http://school.holm.ru/predmet/bio/ -  Ilxonbuslii  Mup: buonorus. Karanor
00pa3oBaTeIbHBIX PECYPCOB MO0 OMOJIOTHH

24 http://www history.ru/freebi.htm/ - becimaTasie 00y4aromue TporpaMmsl IO OMOIOTUN

25. http://genetics.timacad.ru/works_paperl.htm. - Marepuansl JNeKIUA, YUTAaEMBIX B
TUMUpSI3EBCKOW aKaJeMHM, a TaKXe WHTCPECHbIC MaTepHUaIbl IO Pa3TUYHBIM
npobysieMaM TEHETHKH, MOJEKYJSIPHOM Ouoyiornu, OMOTEXHOJOTHUHU, CENEKIHH U
CEMEHOBO/ICTBA.
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27. http://www.ecoline.ru/books/. DieKTpoHHas SKOIOrHUecKas OubInoTeKa

28. http://express.irk.ru/sc/ecology/azbuka/index.htm. -Dxonmormdyeckas azbyka

29. http://zelenyshluz.narod.ru/. - "3enenslii mmo3".

30. http://www.refer.ru/9838-Oxonorus u okpy»xarommas cpena Karaior u myTeBoures 1o
9KOJIOTUYECKUM PECYPCaM.

31.http://www.greenpeace.ru/gpeace/. I'punnuic Poccun CalT poCCHHCKOrO OTIECICHHA
He3aBUCHMOM MexayHapoaHoi opranusaiuu GREENPEACE, samumarormeil mpupoy
MUPHBIMH CPEACTBAMHU

32.http://ecology.in-fo.ru/-Caiir ~ comepkuT  0030p  IKOJOTHYECKMX  MAaTEpUAJIOB,
NPEJICTAaBICHHBIX 110 pas/ienaM: 3KOoJoruueckas HOoKTpuHa Poccuiickoit ®eneparmy,
3aKOHOJATENIBCTBO, SKOJIOTUA M DKOJOTHYECKHE IPOOIEeMBI, JKH3HB 3allOBeIHad,
HaIlMOHAJIBHEIE MTAPKU U 3aIIOBETHUKH.

(mpotokoun 3aceqanus kadenpsr Ne 4 ot 27.11.2025 r.)

3aBeqyromui Kageapoil eCTeCTBEHHBIX HAYK
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IIpopexTop no yuebHoi pabore JL.B. Batnuna
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KOMHUCCHHU 7 A.B. Koctuna
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