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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3y/nbTaTaM OCBOEHUS
obydarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeAMETHbIE.

B CTPyKTYpe NNMYHOCTHBIX pe3ynbTaToB OCBOEHMSI MPOrpaMmMbl Mo 6MONOrnm
BblA€NeHbl CNnefytoLive COCTaBNAOLWME: 0CO3HaHMEe 00YyYatoWUMUCH POCCUCKOM
rpaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONpeaeneHnto, wuanuuue momusayuu K  00y4YeHUIO  BUoONOrnu,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOYEBBbIX LIEHHOCTENM WM UCTOPUYECKUX TpaguuuiA pasBuTUA GMONMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00YYaOLMXCA PYKOBOACTBOBATLCSA B CBOEM
[eATeNIbHOCTN  LLEHHOCTHO-CMbIC/IOBBIMW  YCTAHOBKaMK, MPUCYLLMMWN  CUCTEME
6uonornyeckoro  006pasoBaHusl, Haauuue  npaocosnanusi  IKONOTMYECKOM
KYNbTYpbl, cnocobrnocmu cmasums LN N CTPOUTb XKN3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6UOOrNK AOCTUIakoTCA
B e4MHCTBE Y4eOHOW M BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMMN U JyXOBHO-
HPAaBCTBEHHbIMW LEHHOCTSIMW, NPUHATbIMKA B OO6LLECTBE MpaBuiaMn 1 HOPMamMm
MoBefeHNs W CrnocobCTBYHOT Mpoueccam CamMoOno3HaHUs, CamMOBOCNUTAHUA K
CaMopasBUTUSA, Pas3BUTUA BHYTPEHHe MNO3UUUM  JINYHOCTK, MaTpuoTUsMa |
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKOMeHWHo,
B3aMMHOMO YBaXKEHWS, GEPEXHOro OTHOLWIEHWS K KYNbTYpPHOMY Hacneguito Wt
TpaaMumuaM MHOFOHaLMOHaNbHOro Hapoga Poccuiickoit ®eaepaummn, npupoge u
OKpY)KatoLLLen cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yeGHOro npegmeta «buonoruns»
[O/MKHbI OTpaXKaTb FOTOBHOCTb M CMOCOOHOCTbL 06YYatoLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOW BHYTPEHHEN MNO3WUMEN NNYHOCTW, CUCTEMOM LEHHOCTHbIX
OpVEHTAUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHne >XMU3HEHHOrO
OnbITa W OMbITa AeATe/IbHOCTW B NPOLIECCE peasin3almm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YMC/e B YacCTW:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

ChOPMMPOBAHHOCTb MPaXKAaHCKOM NO3MLMK 06YyYatoLLErocst Kak akTUBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;



OCO3HaHWe CBOWMX KOHCTUTYLMOHHbIX MpaB M 0053aHHOCTEN, YBaXKeHWe
3aKOHa ¥ NpaBoMnopsAaKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW [esATeNlbHOCTU NpU  CO34aHuK
yUYebOHbIX MPOEKTOB, PeLleHMn YYebHbIX M Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUN
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOBGHOCTL  ONpeAensiTb  COOCTBEHHYHD MO3ULMIO MO  OTHOLUEHUI K
ABNEHNAM COBPEMEHHOW YXU3HN N 0O BACHATL €€;

YMEHWe yumuTblBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBUSA NIOAEN C pasHbIMU YOEXAEHUAMU, KYNIbTYPHLIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLIECCE COBMECTHOMO BbIMO/IHEHWS
yuyeOHbIX, MO3HaBaTe/IbHbIX W  UCC/eA0BaTeNlbCKMUX 3aay, YBaXUTE/IbHOIO
OTHOLUEHMA K MHEHWIO OMMOHEHTOB MPU 06CYXAEHWM CMOPHbLIX BOMPOCOB
OMONOrMYeCKOro cofepXxaHus;

FOTOBHOCTb K N'YMaHUTapHOW U BO/IOHTEPCKOW AeATeNbHOCTY;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

cthopMMPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
NaTpuMoTu3Ma, YBaXXEHMS K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTWU Mepef
PoaunHoi, ropaocTh 3a CBOM Kpail, CBOK PoamHy, CBOW £A3blK U KYNbTYpy,
MPOLL/IOe M HaCcToALLEee MHOrMOHaLMOHaIbHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLUEHME K MPUPOAHOMY Hac/leamio U NamAaTHUKaM Npupogbl,
[OCTVKeHUAM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHOIOTUAX, TPYAE;

CMOCOOHOCTb OLleHMBATb BK/aJ POCCUIACKUX Y4YE€HbIX B CTaHOB/IEHWE W
pasBuTe 6MONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOAbI, B XXM3HW YeNoBeKa M COBPEMEHHOIO 00OLLECTBa;

niaenHasa yo6eXXaEHHOCTb, FOTOBHOCTb K CNYXXeHU0 U 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

0CO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa,;

chopMmMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOr0 MNOBeAEHNS;

CMOCOBGHOCTL OLEHMBaTb CUTyaUMt0 U MPUHMMATb OCO3HaHHbIE pPeLLEHUs,
OPVEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOro BK/Iaa B MOCTPOEHME YCTONYMBOrO OYAyLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3[aHMIO CEMbM HA OCHOBE
OCO3HAHHOr0 MPUHATUA LEHHOCTEA CEMEWHOWM XKM3HW B COOTBETCTBUM C
Tpaguumammn Hapogos Poccuu,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLLEHWE K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAY4YHOro U
TEXHWUYECKOro TBOPYECTBa, CNopTa, TPyAa, 06LLECTBEHHbIX OTHOLLIEHWNA;



MOHNMaHVe 3MOLMOHAIBHOI0 BO3ENCTBUA XXMBOI NPUPOAbI 1 €€ LLeHHOCTY;

FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BWMAAX WCKYCCTBAa, CTPemsieHue
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIIUMOHAJIIBHOI'O 6JIaFOHOJIy‘II/lﬂ:

MOHMMaHVe W pealn3aums 340pOBOr0 U 6Ge3onacHOro o6pasa XWU3HW
(3mopoBoe  nuTaHMe,  COGMIOAEHME  TUTMEHUYECKMX  MpaBu U HOPM,
cbasiaHCMPOBaHHBIA  PEXMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTUBHOCTb), OepeXHOro, OTBETCTBEHHOrO W KOMMETEHTHOINO OTHOLUEHWUA K
COBCTBEHHOMY (hM3NYECKOMY U NCUXMUYECKOMY 340P0BbIO;

MOHWMaHWe LEHHOCTU MpaBul  WHAMBUAYaANTbHOTO W KOMJIEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YIPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWe NOCMeACTBUIA U HENPUATUA BPefHbIX NpuBbIYeK (YNoTpebreHus
aJIKOrons, HAPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMS:

rOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTM MacTepcTBa, TPYLO/H06ME;

FOTOBHOCTb K aKTVMBHOW AeATENbHOCTU TEeXHONOrMYecKo M CcoumasibHOM
Hanpae/IeHHOCTW, CMOCOBGHOCTb MHULMMPOBATL, MI1aHWPOBaTb U CaMOCTOATE/IbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

NHTEpPeC K pas3nMyHbIM chepam MpodeccuoHanIbHON AeaTeNbHOCTU, YMEHNe
COBepLUaTb OCO3HaHHbIA BblIOOp Oyaylle npodeccun U pPean3oBbIBATH
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTL K 006pa3oBaHUO W camMo00pa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

3KOJIOTUYECKM LeniecoobpasHoe OTHOLWIeHVME K MPUPOofde Kak WCTOYHMKY
YXN3HWN Ha 3eM/e, OCHOBe eé CyLLIeCTBOBaHWS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOW Ky/bTypbl: NpPUOGpeTeHne orbiTa
MNNaHWpPOBaHMSI MOCTYMNKOB W OLEHKNM WX BO3MOXHBIX MOCNeACTBUA  Ans
OKpY>KatoLLIEW cpefibl;

0CO3HaHWe rnobasbHOro0 XapakTepa 3KOIOrMYecKnx MnpobneM U nyTen ux
peLleHuns;

CMOCOBHOCTL MCMO/b30BaTb MPMOBpPeTaemble MNPV M3yYeHUn Buosoruu
3HAHUS N YMEHUS NpU pelleHUM npobnem, CBA3aHHbIX C  pauMOHa/bHbIM
npupogonosnb3oBaHMem  (CobMfeHNe  NpaBun  MOBEAEHUS B MPUPOJE,
Hanpae/ieHHbIX Ha COXpaHeHMe paBHOBECUS B 3KOCWUCTEMaxX, OXpaHy BWOB,
aKocucTem, brocgepsl);



aKTUBHOE  HenpusTuMe  LENCTBUA, MNPUHOCAWMX BPeL  OKpY»KatoLlewn
MPUPOLHOM Cpefe, YMeHVe MPOrHo3MpoBaTb HEe6/1aronpusATHbIE 3KONOrMYecKue
nocneAcTems NPeAnpPUHNMaeMbIX AeACTBAM 1 NpeaoTBpaLlaTb Ux;

Ha/IM4mne pa3BMUTOro 3KOOrMYECKOro MbILLEHWS, 3KONOMMUYECKON KYNbTYpbl,
onbiTa [eATeIbHOCTH 3K0N0rMYecKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABAaTE/lbHOM, KOMMYHUKATUBHON M COLMaIbHON
MpaKTNKe, rOTOBHOCTU K Y4YacTUIO B NPaKTUYECKOW AesTeNlbHOCTN 3KO/I0MMYeCKOoi
Hanpas/IeHHOCTY;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMUTUA HayKM U OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore
Ky/NbTyp, CNOCOOCTBYHOLLEr0 OCO3HAHUIO CBOEr0 MecTa B MOMMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME SA3bIKOBON W 4MTaTe/IbCKOM Ky/bTYpbl Kak CpefcTBa
B3aMMO/ENCTBMSA MeXAY MOAbMU U NO3HAHWUA MUPA;

MOHWMaHMe cneunukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMpOBaHUM PaLMOHa/IbHOIO HAy4YHOr0 MbIL/IEHUS, CO3[4aHUW  LLeNIOCTHOrO
NpefcTaB/ieHnsi 06 OKpYXKatolemM MUpe Kak O e4UHCTBe MPUPO/bl, YesrioBeka U
o6LecTBa, B MO3HAHWM MPUPOAHbLIX 3aKOHOMEPHOCTEN W peLueHun npobnem
COXpaHeHUs NPUPOAHOIo paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUNU3ALMN:
obecrneyeHNss HOBOTO YPOBHS Pa3BUTUA MeAMUMHBI, CO3faHue MnepcrneKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4esI0BeYeCTBa, MoMCKa MyTei BbIXo4a U3 rnodasibHbIX 3KOM0rMYECKMX NPod/iem u
obecrieyeHns  nepexoga K YCTOMYMBOMY  PasBUTUIO,  palMOHa/IbHOMY
NCMOMb30BaHNIO MPUPOAHBIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapPTOB
YXU3HNY;

3aMHTEPECOBaHHOCTb B MOMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbILWEHNA O6LLE  KyNbTypbl, €CTECTBEHHO-HAy4YHOW rpamMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
MNpwn N3yyeHUn G1Uooruu;

MOHMMaHMe CYLHOCTN METOAO0B MO3HaHWSA, UCMO/Mb3YEMbIX B €CTECTBEHHbIX
HayKax, CMnoCOBHOCTM WCMOMb30BaTh MOMlyYaeMble 3HaHWUA AN aHam3a U
00ObACHEHMS SABNEHMIA OKPYXKAtoLWero mMvpa U npoucxogamnx B HEM M3MEHEHWA,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEIOLLNXCS AaHHbIX C LefIbio NOoJTyYeHNs 4OCTOBEPHbIX BbIBOOB;

CMOCOBHOCTb CaMOCTOATE/IbHO WUCMO/b30BaTb OMOMOrMYEeCcKne 3HaHWA AN
peLleHnst NpobieM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTW Hay4yHOM AeATeNIbHOCTW, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCNEA0BaTENIbCKYHO AeATeIbHOCTb UHAMBUAYA/IbHO U B FPYNNeE;



rOTOBHOCTb M CMOCOGHOCTb K  HenpepbiBHOMY  00pa3oBaHUO U
camMoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUO HOBbIX 3HaHWA MO 6uonormm B
COOTBETCTBUM C XKU3HEHHBIMU MOTPEOHOCTAMM.

METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUs YueBHOro npeameta «buonorus»
BK/HOYAOT: 3HauMMble AN (DOPMMPOBAHMS MUPOBO33PEHUS  0OYYatOLLMXCA
MEXAVUCLUMNMHAPHbIE (MeXNpeaMeTHbIE) 0OLLEeHayYHble MOHATMSA, OTpakatoLme
LLeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeToAoB MO3HAHWS,
MCMNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLeCcTBO, 3Heprus, siBfeHve, NpoLecc,
cucTeMa, HayyHblid (hakT, NPUHLMN, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnegoBaHWe,  HabnlofeHWe,  U3MepPeHWe,  3KCMEPUMEHT U [pYrue);
YHUBEpCaNbHble Yy4yebHble AelicTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

PErynsTUBHbIE), obecneynBsatoLLme (hopmumpoBaHue (hYHKLMOHa/IbHOM
rpaMOTHOCTM U COUMa/IbHOW  KOMMeTeHUMM  06y4aroLmxcs;  CrnocobHOCTb
obyvaroLmxcs MCNOMb30BaTb OCBO€EHHbIE MEXANCLUMNIMHAPHbIE,

MVPOBO33PEHYECKME  3HAHUA W YHMBEPCASIbHble  YyebHble [OeACTBUA B
Mo3HaBaTe/lbHOW U COLMaNbHON NPaKTUKe.

B pesynbtate u3yyvyeHuss 6MONMIOTMM Ha YPOBHe CpedHEro 06Llero
obpasoBaHMA Yy obyuvatouwlerocsa OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHUBepCa/ibHble YYebHble AeCTBUSA, KOMMYHUKATVBHbIE YHNBEPCA/IbHbIE YYeOHble
[ENCTBUSA, PerynatuBHble YHMBEPCa/bHble Y4ebHble [eNCTBUA, COBMeCTHas
[eATe/IbHOCTb.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMmbl CpPeAHEro o6LLero
06pa3oBaHNsA LO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJILHBIMHA y‘lCﬁHLlMI/I MO3HABATCJIBbHbBIMU
AEeHCTBUSIMMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATE/IbHO  (pOPMY/NIMpOBaTb M aKTyaiu3mposBaTb  npobnemy,
paccmartpusaTtb eé BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWIA MPUEMbI JIOTUYECKOTO MbILLIEHUS
(aHann3a, cMHTEe3a, CpaBHeHW, KnaccupmKkaLlmmn, 0606LLEHNS), PaCKPbIBaTbL CMbICA
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, ycTaHaB/IMBaTb
CBSAA3M C APYTVIMU MOHATUAMN);

onpeaenaTb Lenu [AeATeNbHOCTW, 3adaBas napameTpbl M KpUTepun UnX
LOCTVKEeHWS, COOTHOCUTL Pe3y/bTaTbl AeATeNIbHOCTM C MOCTaB/IEHHbIMU LeNsSMU;

MCNONb30BaTb BUOMOTMYECKME MOHATUA /19 0OBACHEHNS (PAKTOB U ABMIEHNI
YX1BOW Npupoabl;



CTPOWUTb NOTMYECKUE pacCy>XaeHus (MHAYKTUBHble, [efyKTUBHble, MO
aHanorMu), BbISBMATbL 3aKOHOMEPHOCTU M MPOTMBOPEYMS B pacCcMaTpUBaeMbIX
SIBNEHMAX, (HOPMY/IMPOBAaTb BbIBOAbI U 3aK/OUEHNS;

NPUMEHSTb  CXEMHO-MOAEe/bHble  CpeAcTBa AN MpeAcTaBneHus
CYLLIECTBEHHbIX CBSI3eli U OTHOLLUEHWIA B M3y4aeMblX GMONOrMYECKMX 0OBLEKTAX, a
TakkKe  MNPOTMBOPEYMIA  PasHOr0  PofAa,  BbISBNEHHbIX B Pa3/IMYHbIX
MH(OPMALMOHHBIX UCTOYHMKAX;

paspabaTbiBaTb MMaH PeLLeHUs NPo6/eMbl C YYETOM aHa/M3a MMEHLLMXCS
MaTepuabHbIX U HeMaTeprabHbIX PECYPCOB;

BHOCWTb KOPPEKTVBbI B [1eATENbHOCTb, OLIEHVBATL COOTBETCTBME PE3Y/bTaToB
LIeNsIM, OLIEHNBATb PUCKM MOCNEACTBUIA AeATENbHOCTY;

KOOPAMHMPOBAaTb U BbIMOMHATL  PaboTy B YCNOBUAX  peaslbHOro,
BUPTYaslbHOTO Y KOMBUHNPOBAHHOTO B3aMO/eACTBUS;

Pa3BMBATb KPEATVBHOE MbILLIIEHME NPY PELLEHNN XXM3HEHHBIX NPOGEM.

2) 6a30BbIe HCCIEN0BATEIbLCKIE AeHCTBHSA:

BNafeTb HaBblKaMn y4ebHO-MCCNeA0BaTeNbCKON U NMPOEKTHOW AeSTeNbHOCTH,
HaBblkaMW  paspellieHMs  NpoGneM, CMOCOGHOCTBIO U TOTOBHOCTbIO K
CaMOoCTOATENIbHOMY NMOUCKY METO/I0B PELLIEHNS NMPaKTUUYECKMX 3aaad, MPUMEHEHWIO
Pa3NNYHbIX METO/I0B NO3HAHUS;

1CMONb30BaTh Pa3/NYHbIE BUAbl AESTENLHOCTM MO MOMyYEHN0 HOBOMO
3HaHUA, €ro WHTepnpeTauuy, nNpPeobpasoBaHMIO U MPUMEHEHUIO B Y4eBHbIX
CUTYyaLWsiX, B TOM YMC/e NPX CO3AaHNMN YUYeBHbIX 1 COLMalbHbIX MPOEKTOB;

(hopMMpOBaTh Hay4HbIA TN MbILLNEHNS, BNafleTh HAYyUYHO TEPMUHONOTMEN,
KNOUEBbIMW NOHATUSMW Y METOAAMU;

CTaBUTb W (DOPMYNMPOBATb COOCTBEHHbIE 3afa4s B 06Pa30BaTe/IbHOM
NESTENbHOCTMN U XKU3HEHHbIX CUTYaUUSX;

BbISIBNSITb  NMPUYMHHO-CNEACTBEHHbIE CBA3W W aKTya/nM3MpoBaTh 3afauy,
BblABMraTb TMMNOTE3y €€ PeLleHWs, HaxoAuTb apryMeHTbl ANs AoKas3aTe/bCTBa
CBOVX YTBEPXKAEHWI, 3a1aBaTb NapaMeTPbl 11 KPUTEPUN PELLIEHUS;

aHaNM3MPOBaTh MOMyYeHHble B XOfe PeLUeHMs 3ajaun  pesynbTaThbl,
KPUTUYECKN OLeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHME B HOBbIX
YCNOBUSIX;

naBaTb OLIEHKY HOBbIM CUTYyaLsM, OLeHMBATb NPUOBPETEHHBIN OMbIT;

OCYLLECTBNIATL LieNIeHanpaBeHHbIi NOUCK MepeHoca CPeAcTB M CrnocoboB
NencTBUSA B NPOECCUMOHABbHYIO Cpefy;

YMeTb MEepPeHOCUTb 3HAHWS B MO3HABATENbHYK M MPaKTUYeCKyto 061acTu
XXN3HeAeATeNbHOCTH;

YMeTb MHTErpupoBaTh 3HaHUSA U3 Pa3HbIX MPeAMETHbIX 06M1acTei;



BblABUraTb HOBble MAewn, npegnaraTb OPUrMHa/IbHbIE MOAXOAbI N PeLLeHus,
CTaBUTb NPO6eMbI U 3afa4m, LOMYCKalOLLMe a/ibTePHATUBHBIE PeLLeHNs.

3) padora c ungopmanueii:

OPUEHTMPOBATLCA B PA3/IMYHBIX NCTOUYHMKAX MH(OPMaLmn (TeKCTe y4ebHOro
nocobusi, Hay4yHO-MOMyNApPHOA NUTepaType, OMONOrMYECKUX CNOBapsxX U
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3zax [aHHbIX, B VIHTepHeTe), aHaJM3MpoBaThb
NH(OPMaLMIO Pa3/InyHbIX BUAOB U (POPM MNpeAcTaBieHns, KPUTUYECKN OLIEHMBATD
eé J0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;

(hopMynIMpoBaTb 3anpocbl U NMPUMEHATL Pas/iMyHble METOAbI MpY MOUCKe Y
0T60pe 6MONOrMYecKoin NHhopMaLmn, HeOOXOANUMON ANA BbIMOMHEHNS YUYEOHbIX
3ajavy;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLIEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHWSA Pa3/IYHbIX
MOVCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPaTb  ONTUMa/IbHYO  (DOPMY  MpefCTaB/eHUS
610/1I0rMYecKoin MHopMauum (CXembl, rpaunkun, gnarpaMmmbl, Tabanubl, PUCYHKK
n fpyroe);

MCNONb30BaTb HAyYHbIA S3bIK B KayeCcTBe CpeacTtea npu pabote ¢
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
mMaTeMaTU4yeckme 3Hakm M CUMBOSbI, (DOpMYy/bl, abbpeBnaTypy, HOMEHKIATypy,
ncrnonib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTY;

BMafleTb  HaBblkaMW  pacno3HaBaHWA W 3alUMTbl  MHGopMalmu,
NH(OPMALMOHHOW 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o0menme:

OCYLLLECTBNATb KOMMYHUKALMM BO BCEX Cpepax >KU3HW, akTUBHO y4acTBOBaTb
B Avasore Wi LUCKycCuM Mo CYLLECTBY 06Cy>KaaeMol TeMbl (YMeHVe 3afaBaTb
BOMPOCbI, BbICKA3bIBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOSIHEHUA MpefnaraemMoin
3afja4u, y4mTbIBaTb MHTEPECHI N COrNMacoBaHHOCTb MO3NUMIA APYrUX Y4aCTHUKOB
Aananora unmn gucKyccun);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MOHUMaTb 3HayeHue
COUManbHbIX 3HAKOB, MPeAnoCbIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLMiA,
YMETb CMAryaTb KOH(IMKTbI 1 BECTU MEPEroBopbI;

BfafeTb pas/inyHbIMU Ccrocobamm O6LLEHNS U B3aMMOAEACTBUSA, NOHMMATb
HaMepeHWs ApYruX MoAen, NPosBAsTb YBAKMUTE/IbHOE OTHOLIEHME K COBecejHUNKY
N B KOPPEKTHOM hopme hopMyIMpoBaTb CBON BO3PAKEHUS;

PasBEPHYTO M NIOTMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOJIb30BaHWEM
13bIKOBbIX CPeACTB.



2) cOBMeCTHAasl 1eATEeJIbHOCTh:

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON M MHAMBMAYaSIbHOM
paboTbl NPW PeLLeHNN B1ONOrNYECKO NPo6/1eMbI, 060CHOBbLIBATL HEOOXOAMMOCTb
MPUMEHEHUS TPYNMNOBbIX (HOPM B3aUMOAENCTBMS NPU PELLEHMIN YYeOHOM 3afaun;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX [AEACTBUIA C YYETOM OOBLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite ponv C YYETOM MHEHWIA Y4YaCTHWMKOB, 00CYXAaTb pe3y/bTaTbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/ada WM KaX4oro yyaCTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npefnaraTb HOBble MPOEKTbl, OLUEHMBaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUrMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLUECTBNATb MO3UTMBHOE CTpaTermyeckoe roBeAeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJAATHBHBIMHA IlQi/iCTBI/IHMI/IZ

1) caMmoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HaHUS ONS1 BbISBNEHUS NpPobneM U KX
PELLEHNS B XXU3HEHHBIX 1 YYEBOHbIX CUTYaLUSIX;

BbIOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LENeBble U CMbICNOBbIE
YCTAHOBKW B CBOMX AEMCTBUAX U MOCTYMKax MO OTHOLUEHMIO K XXMBOW Npupoae,
CBOEMY 3/[10POBbLHO 1 3[]J0POBLI0 OKPYXKAOLLMX;

CaMOCTOSITE/IbHO OCYLUECTB/MISATb NO3HaBATE/IbHYH) AEATENbHOCTb, BbISBMSATH
Npo6nembl, CTaBUTb U JOPMY/IMPOBATb COOCTBEHHbIE 3a4ayn B 06pa3oBaTe/IbHOM
AEATENIbHOCTU U XXMU3HEHHbIX CUTYaLUsX;

CaMOCTOSITE/IbHO  COCTaBNATb MMaH  pPelleHns npobneMbl € YYETOM
NMEIOLLNXCS PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHUI;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacLUMpsATb paMKM y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

Aenatb OCO3HaHHbI BblIOOP, aprymMeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHNIO W MPOSIBNEHUIO LUMPOKOW 3pyauumMm B
pasHbIX 006M1acTAX 3HaHWIA, MOCTOSIHHO MOBbILWATL CBON 06pPA30BaTENbHbIN U
KY/NbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [EeATENbHOCTD,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB LIENSAM;



BNadeTb HaBblkaMW  MO3HaBaTENbHOW  pediNekcMnm  KaK  OCO3HaHWS
COBEpPLUAEMbIX [IEACTBUAIA W MbICIUTENbHBIX MPOLECCOB, WX pe3ynbTaToB U
OCHOBaHWA, MCMONb30BaTh MPUEMbI PedIeKCMN AN OLIEHKM CUTyalmK, BbiGopa
BEPHOTO PeLleHus;

YMeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MNPUHUMATbL PELLEHUS MO WX
CHWKEHMWIO;

MPUHMMATb MOTWMBbI M apryMeHTbl APYrUX NpU aHann3e pe3y/bTaToB
NesTeNbHOCTY;

3) npuHsTHE Ce0sl U APYIUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHMMATb MOTWMBbI W aprymMeHTbl APYrUX Mpy aHanvMse pe3ynbTaToB
NeTeNbHOCTH;

NpU3HaBaTb CBOE NPaBO M NPaBO APYrUX Ha OLLNGKY;

Pa3BMBATb CMNOCOGHOCTb MOHMMATb MUP C MO3ULIMK PYrOro YenoBekKa.
INPEJAMETHBIE PE3YJIBTATbBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLepXXaHWs Y4yebHOro npegmeTta
«bvnonorus» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbl Ha obecreyeHne
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAKOT:
crneympmnyeckme ang 61Monornm HayyHble 3HaHNUsA, YMEHUS U CNOCOObI AeCTBUIA MO
OCBOEHWI0, MHTEeprpeTauMn 1 npeobpasoBaHnio 3HaHWIA, BUAbI AeATENIbHOCTU MO
MO/TYYEHMIO HOBbIX 3HAHWUI U UX NPUMEHEHUIO B Pa3/INYHbIX YYeOHbIX, a TaKKe B
peasibHbIX XXWU3HEHHbIX cuTyaumax. MNpegmeTHble pesynbTatbl NpPeAcTaBieHbl Mo
rofam nsyyeHus.

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorusa» B 10
Kaacce [JOMKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-Hay4HOW KapTUHbI MUpa, B
MO3HAHWM  3aKOHOB  MpMpOAbl U peweHun  nNpobneM  pauvoHabHOro
MPUPOLONO/b30BaHUSA, O BKNAaLe POCCUACKUX N 3apyBOeXHbIX YUYEHbLIX B pa3BuUTUeE
éronoruu;

BNafeHne CUCTEMON  OGMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IHOYaeT:
OCHOBOMoO/ararowpe OUMOMOrMYecKne TEPMUHbI W MOHATUA (KM3Hb, KIIETKA,
opraHusm, MeTabonM3M, romeoctas, CaMOpPerynsumsi, CamoBOCMPOM3BEAEHNE,
HacneACTBEeHHOCTb, M3MEHUMBOCTb, POCT M pPa3BUTWE), OGMONMOTMYECKME TEopun
(kneTouHas Teopusa T. LLBaHHa, M. LLIneiigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTteeHHocT T. MopraHa), ydveHua (H. WM. BaBunoBa — 0 UeHTpax
MHOroobpasus 1M NPOUCXOXKAEHUS  KYNbTYPHbIX  PacTEHWi),  3aKOHbI
(eanHo06pasnsa NOTOMKOB MepPBOr0 MOKOMEHUS, PacLUensieHnsi, YACTOTbl ramer,
He3aBMCMMOro HacnegosaHusi . MeHgens, rOMOMOrMYecKUX psgos B



HacneLCTBEHHOM N3MEHYMNBOCTU H. . Basunosa), NPUHLUANDI
(KomnsieMeHTapHOCTHN);

BflafileHVe OCHOBHbIMW MeTOJaMM Hay4yHOro MO3HaHWS, WUCMOMb3YEMbIX B
OMOMOrNYECKMX UCCMef0BaHNAX >KMBbIX OOBLEKTOB (OmucaHue, W3MepeHue,
HabntoAeHMe, IKCNEPUMEHT);

YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapnoT, OAHOK/ETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4uc/e
6aKTepuii, rpnboB, pacTEHUI, XXUBOTHbIX 1 Ye/l0BeKa, CTPOEHNS OPraHOB U CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEAEATENIbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max pPacTEHWA, XXMBOTHbIX M YesloBeKa, 610NornyecKnx
npoueccoB: obMeHa BeLlecTB (MeTabonn3m), NpeBpaLleHns 3HEPTrMKn, BPOXKEHUS,
aBTOTPO(HOIr0 M reTepoTPOdHOro TUMOB NMUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Mel03a, rameToreHesa, amMmbpuoreHesa, NOCTaMOPMOHaNBHOIO PasBUTUS,
PasMHOXeHWNs,  WHAMBWAYa/llbHOro  pasBUTUA  opraHu3ma  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOTO 0TOOPA;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBS3M MeXAy OpraHougamm KNeTknm n unx
(YHKUMAMM, CTPOEHWEM KNEeTOK pasHbIX TKaHeh W UX (YHKUUAMA, Mexay
opraHamm M CUCTEMamM OPraHOB Yy pPacTeHW, XXMBOTHBLIX W 4enoBeka U UX
(YHKUMAMKM, MeXOYy CUCTEMaMM OpraHoB M UX (YHKUMAMKW, MEXAY 3Tanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOro UMKIA U XKU3HEHHbIX LMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FTEHOTMNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMeHWe BbISIBNATb OT/IMUNTE/IbHbIE NMPU3HAKW XKMBbLIX CUCTEM, B TOM 4uce
PacTeHWIA, XXMBOTHbIX U Ye/IOBEKa,

YMEHWE WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOMMYECKYHO
TEPMUHONOIMIO U CUMBOJIMKY A1 [OoKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
cUCTeMaTUyecKux rpynmn,

YMeHue pelwlaTtb 61Moornyeckme 3afayn, BoigeIATb NPUYMHHO-C/IEACTBEHHbIE
CBSI3W MeXAy uccriegyembiMn 61M0I0rMYeCKMMIM NPoLLeccamn U SBNEHUAMM, Jenatb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMNHATL N1abopaTopHble M NPakTUYecKne paboTbl, cobnoaatb
npasuna npun pabote ¢ y4uebHbIM 1 NnabopaTopHbIM 060PYA0BaHNEM;

YMeHVe BblABuratb TUMOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBIMM
cpeacTeaMu, opMynupys Lenb WCCNefoBaHMsl, aHann3upoBaTb MO/TyYeHHbIE
pe3ynbTaTbl U AeNaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-McCCneaoBaTeNlbCKoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
Ny6ANYHO  MpPeACTaBNATb  MOMyYeHHble  pe3ynbTaTtbl  Ha  YYEHUYECKMX
KOH(DepeHLmsX;



YMeHVe OLeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCNef0BaHNA B
obnactm  6uonormv 1 MeauUMHbl  (KNIOHMPOBaHWE,  UCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MeHeHMe TeHOMa WM COo3[aHue TPaHCreHHbIX
OpraHn3moB);

YMEHME OCYLLECTBNATbL OCO3HAHHbLIN BbIGOP OyaAyLlen npodecCroHanbHOM
[eAaTeNbHOCTN B 06n1acTy 61osiorumn, MeauUmMHbl, GUOTEXHOMNOIMW, BETEPUHapPUN,
Ce/IbCKOro XO03AMCTBA, MULLEBOW MPOMBbILLIEHHOCTU, YrNy6naTb Mo3HaBaTe /IbHbIN
NHTEpeC, HanpaB/ieHHbIN Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLE Mpoteccun 1
NPOAo/KeHNMe  BMONOrMYecKoro 06pas3oBaHUs B OpraHuM3auusax — CpeaHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeAMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorusa» B 11
Kaacce JOMKHbI OTPAXATb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-HaY4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI W PELUEHUN 3KOJIOTUYECKIMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHa/IbHOIO
NPUPOLONO0/b30BaHUSA, U B (DOPMMPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
06LLIECTBY, YeNOBEKY, O BK/a[e POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTe 61Uooruu;

YMeHVe BnafleTb CUCTEMOWN OMONIOTMYECKUX 3HAHWA, KOTopas BK/KOYaeT
onpefeneHnss U MOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLWmx 61onornyecKnx
TEPMUHOB W MOHATUIA (BMA, 3KOcUCTeMa, Guocdepa), GMonornyeckne Teopuu
(aBontoumoHHas Teopua Y. [apBuHa, CUHTETUYECKAs TEOPUS 3BOMIOLMM), YHEHNS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusax asonouunn, B.. BepHagckoro — o
buocepe), 3aKoHbI (reHeTUYecKoro pasHoBecus K. Xapan u B. BaitHGepra,
3apofbiweBoro cxogctea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamuasl 3Heprum), runotesdbl (runotesa «mupa PHK» Y.
Mnn6epta);

yMeHVWe  BnafleTb  OCHOBHbIMW  MeTOJaMM  HAy4yHOro  Mo3HaHus,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMKOAEHNE, 3KCMEPUMEHT), CNOCO6aMU BbISBEHUS U
OL,eHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNAaTb CYLeCTBEHHble MpPW3HaKn: BUAOB, OMOreoLEeHO30B,
3KOCUCTEM W Buochepbl, CTabUNMINPYIOLLEro, [ABMXKYLLErO U pa3pbiBatOLLErO
eCTECTBEHHOI0 0T60pa, annonaTpuyeckoro " CUMMATPUYECKOro
BNA006pAa30BaHNA, BAVSHUA ABUXKYLLMX CUJT 3BOSTOLMM HA TeHO(OHS, Monynsumm,
MpPMCcNoco6IEHHOCTY OpraHNM3MOB K cpefe 00MTaHus, YepefoBaHns HamnpaB/eHN
3BONHOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPT M B IKOCUCTEMAX;



YMEHMe YyCTaHaBMBaTb B3aMMOCBSA3W MeXAy MpoueccaMmn  3BOMOLMM,
ABWKYLLMMM CUMaMU aHTPOMoreHes3a, KOMMOHEHTaMM Pas/IMyHbIX 3KOCUCTEM U
NpMcNoco61eHNAMM K HAM OpraH/U3MOB;

YMEHWe  BbIABMATb  OT/IMYUTENIbHbIE  MPU3HAKM  XKMBbIX  CUCTEM,
MPUCNOCO6/IEHHOCTb BMAOB K Cpefe 06uTaHWsA, abMOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBA3e/  OpPraHM3MoB B CO06LLECTBax,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMEHMe W1CMonb30BaTb COOTBETCTBYHOLLME apryMeHTbl, OMOM0rMYecKyto
TEPMUHOJIOTNIO U CUMBOSIMKY ANS AOKAa3aTeNbCTBa POACTBA OPraHW3MOB PasHbIX
CUCTEMATUYECKUX TPy, B3aMMOCBA3N OPraHn3MoB U cpefbl 06UTaHWs, eUHCTBa
Ye/fIoBEYECKMX pac, HEeob6XOAMMOCTM COXPaHeHWUs MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLIECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

YMeHMe peLuaTb 61onormyeckme 3a4aym, BolSBAATb NPUUMHHO-C/IEACTBEHHbIE
CBA3N MeXY MccnefyeMbIMU 6MONOrMYECKMMI MPOLECCaMm U ABIEHNAMM, AenaTb
BbIBO/bl 1 MPOrHO3bl HA OCHOBAHUM NOMYYEHHbIX Pe3yNbTaToB;

YMEHNEe BbINO/MHATL N1ab0paTOpHbIE U MpPaKTUYecKMe paboTbl, CO6NHOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHWe BbI4BUraTb rUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTAIbHLIMU
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUS, aHa/mM3vMpoBaTb MONYyYEHHbIE
pesynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4uebOHO-MCCNefoBaTe/IbCKo paboTe no 6uonorum,
3KONOrMnM 1 MeauLMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LLecTB, W
Ny6/IM4HO  MpPeAcTaBnATb  MOMyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWUMN XIU3HM, YenoBeka
N YenoBevyecKMX pac, 0 MpUYMHaxX, NOcNeacTBUAX M crocobax npefoTBpaLleHus
rno6anbHbIX M3MEHEHWIA B BroCHepe;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyayLlen npodeccroHanbHOM
AeATeNIbHOCTN B 06/1aCTK 6MONOMA, 3KONOrMK, NPUPOAONO0/b30BaHNSA, MEAULIVHDI,
OMOTEXHONOIM, MNCUXONOIrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTW, YrNybNAaTb NO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLUEW  npodieccun U NPOAO/IKEHME
OMONOrnyYecKoro 0bpas3oBaHUs B OpraHn3aUmsax cpefHero npogecCMoHaIbHOro U
BbICLLIEr0 06pa30BaHus.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefIeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMriaekcHaa Hayka. Kpatkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
dyHOaMeHTabHbIE, MPUKNaAHbIe W MOUCKOBblE Hay4yHble WCCNef0BaHUS B
Guonorun.

3HayeHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW eCTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. lapseir, I'. MeHgens, B. V. BepHagckuia, W. T1. TMasnos, V. . MeyHukos, H.
. Basunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b BMOMOTUN C APYrMMy HaykKamu», «Cucrema
BMONOrNYECKMX HaYK».

Tema 2. 7KuBble cuCTeMbI U UX U3YyYEeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOM3BeEeHNE, Pa3LPaXXNUMOCTb, M3MEHUMBOCTb, POCT M PasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoOHHO-BMA0BOW, 39KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOrO. YXM3Hb Kak (hopMa CyLLeCTBOBaHUSA
martepun. Hayku, nsyyatoLme XmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumm,

3yyeHne XuBbIX cucteM. Metogbl 6uvonornyeckor Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MetaaHanus. MNMoHATME 0 3aBUCUMON U
He3aBMUCUMOW MepeMeHHON. [lnaHMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHbI  UCKaXKEHUS pPe3ynibTaToB  aKcrepumeHTa. [MoHATUE
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu



Tabnuubl M cxembl: «OCHOBHblE MPU3HAKM >KMU3HW», «Buonornyeckue
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

IIpakTuueckas padora «/ICrMoMb30BaHNE pPa3IMYHLIX METOLOB MpU
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KiieTku

Knetka - CTPYKTYPHO-(hYHKUMOHaNbHas efuHMLUA XXMBOro. Mctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHast Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopun.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTO4 MeudeHbIX aToMoB, AMPdepeHLunaibHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposaHmvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonusi. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLIBaHH, M. LLneigeH, P. Bupxos, K. M.
bap.

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUM»,

O6opyoBaHMe: CBETOBOW MMUKPOCKOMN, MUKporpenaparbl PacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckass padora «/I3ydeHMe MeTOLOB K/IETOYHOWM  6rmonoruu
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA coCTaB KNeTKM. Makpo-, MUKPO- U YbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpWUTENs, peareHTa, yyacTue B CTPYKTYPMPOBaHUU
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckmne BellecTBa KNeTKW. buonornyeckme nonvmepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/1KOBOWM MONEKy bl. MepBryHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonorunyeckue QyHKUUN 6e1KoB. Ilpuonut.



Yrnesofbl. MoHOCaxapuapl, Avcaxapubl, OnnMrocaxapuasl U noavcaxapuasl.
O6wmin nnaH CTPoeHUS KN (IM3NKO-XUMWYECKMEe CBOMCTBA  Yr/1eBO/OB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. FvapodunnbHo-rnapodobHble CBOMCTBA. Knaccupukaums nunnaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nmnugos. O6LMe CBOMCTBA BMONOrMYECKMX MEMOPAH — TEKYYeCTb, CMIOCOBHOCTL K
camo3amblKaHuIo, Mo/YMNPOHNLLAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn kKomniemeHTapHocTu. [MpaBuno Yapragda. CTpykTypa
OHK — paBoiiHas cnupanb. MecToHaxoXaeHve u uonoruyeckme yHkunm OHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
Knetke. /Jlpyeue wuyxneosuompugocghamor (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPONMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYI U UX KoMNIeKkcos. Komnvromephbiil Ousaun u
OpZCZHZ/NQCKuﬁ curmes 6u0MOJZ€Ky]l uux Henpupodﬂblx aHalocos.

JleMoHCTpanumn

MopTtpeTbl: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKNHC, P. ®paHKNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKMX 3/1IEMEHTOB B HEXMBOM
npupoge», «PacnpefeneHne XMMUYeCKNX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuubl N cxembl: «lleproanyeckas TabnmMua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MOnekysnbl BoAbl», «BellecTBa B COCTaBe OpraHnsmMoB», «CTpoeHue
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Mmonekynbl ATO»,

O6opyfoBaHMe: XMMMYecKas nocyaa n 06opyaosaHue.

JlaGopaTopnas padora «O6HapyXeHVe GeNKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakLunin.

JlabopaTopnass  paGora  «lIccnefjoBaHWe — HYK/EMHOBbLIX  KUCHOT,
BblJeNeHHbIX M3 KETOK pas/InyHbIX OpraHN3MOoB».

Tema 5. CTpoenne u QyHKUNH KJIETKH

Tunbl KNETOK: 3yKapuoTuyeckad W npokapuotuyeckasd. CTPyKTypHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeH1e NPoKapnoTMYecKom KneTkn. KnetouHas CTeHKa 6akTepuin 1 apxemn.
OCOGEHHOCTM CTPOEHUSI TeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posib NPOKapunoT B GUOLeHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKon
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpy3snsa, obneryéHHas audMOysns), akTUBHbIA (NEPBUYHBLIA WM BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

Lintonnasma. LiMto3onb. LiuTockenet. [BvKeHne uuTonnasmsl. OpraHonib!
KneTkn. OfHoMeMOpaHHble OpraHouAbl KMeTKW: 3HAoMnasmMaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX 6enkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [ronbfXun. Moougurayus benxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonn pacTUTeNbHbIX KNeToK. KneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTufbl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMU MUTOXOHAPWUA W nnactug. lepBuYHble,
BTOPMYHbIE U CNOXHble  NaacTuibl  (DOTOCMHTE3VPYIOLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeoi.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbILIEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe © [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxku, accoyuuposanHnvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopnvle 6enku.

Appo. Obonoyka agpa, XpoOMaThH, Kapuronniasma, SApbILKY, X CTPOEHUEe U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTeptasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpOMaTUHA — TUCTOHbI. /lunamuka sdepHolt o06oa0uku 6 mumosze. Aoephbiil
mpaxcnopm.

KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JemoHcTpanuu



MopTpeTbl: K.C. Mepexkosckuia, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKW», «CTpOeHMe  pacTUTeNlbHOW  K/eTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHUS KNETOK  Pas/inyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PacTUTENIbHbIX KIETKaX».

IIpakTuyeckass pa6ora  «/I3yyeHne  [OBWXKeHWA  UMTOMNA3Mbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUNIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuili  KIeTOYHOro
mMeTabosmama. PepMeHTbl, MX CTPOEHWEe, CBOWCTBA W MeXaHu3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKMX KaTasim3aTtopoB. benku-
aKTMBaTopbl N GENKU-UHTMOMTOPLI. 3aBUCUMOCTb CKOPOCTM (hepMeHTaTUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
(hoTocmHTe3a. CBeToBas M TeMHoBasA hasbl. @omoowvixanue, Cs., C4. u CAM-munuol
gomocunmesa. TPOAYKTUBHOCTb (POTOCUHTE3A. BnnsHve pasninyHbIX (akTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3A.

XeMOCUHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMUMpYOLWmMe 6akTepuK, >Xene3obakTepuun, cepobakTepun, BOAOPOAHbIE
6akTepun. 3Ha4YeHne XeMOCUHTE3a.

AHaspo6Hble opraHm3ambl. Buabl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATansl 3HepreTM4ecKoro obMeHa.
MoAroToBUTENbHBIN 3Tan. IMKON3 — 6ECKUCIOPOAHOE PacLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoI0rMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunupoBaHue. ODuepeus membpannozo 2epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. TpenMyLLeCTBA a3POOHOr0 MyTw
0OMeHa BeLLECTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPreTUYECKOro 06MeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenwrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTtopuass  padora  «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (PepPMEHTATMBHOIO pacLLenneHns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnas padora «CpaBHeHVMe MpoLeccoB (POTOCUHTE3a MU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuUHUUN KOMMIEMEeHTapHOCTU B peakuunsax
MaTPUYHOro CUHTe3a. Peann3aumns HacneACTBEHHOW MHGopMaunn. MeHeTUYecKunia
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPaHCKPUNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapan/ieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. Yyactue TpaHcnopTHbIX PHK B GrocnHTese Geska.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTE3e Genka.

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NPOKapMoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Y MpPOKapuoT. 'mnoTesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol eenos. Perynauma 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi FrOMeocTas.

Bupycbl — HeKNeToUHble POPMbI XXMU3HU KU 06/MraTHble napasuTel. CTpoeHue
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTepNO(aroB. JKusnennvlil yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHMSA YeN0BEKa, XMUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble U MeAULMHCKME NPobGIembl.

Buoungopmamuxa: unmeepayus u ananus b6oarvuux maccusoé («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannwvix. Hanomexuonocuu ¢ buonocuu u Me()uuuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. V. lBaHOBCKUIA.

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MpuHuunbl penamkayun OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHun3m pennvkauum OAHK. Xpomocombl. CTpoeHMe XpomocoMm. Tenomepsl K
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMO/IOTMYHbIE  XPOMOCOMbI.  [10/10BblE
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragum MUTO3a M MPOUCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KaproKMHE3 N UUTOKUHE3. BUonornyeckoe 3HauveHue
MUTO3a.

Perynayma MUTOTUYECKOrO UMKNa KneTku. lMporpammupyemas KneTouyHas
rmoéenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TFeHOMWKA. Mexanusmobi
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N cxembl: «KU3HEHHbIA UMK KNETKU», «MuT0o3», «CTpoeHue
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B K/eTKax
KOpeLlKa fyKa.

JlaGopaTopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabnogeHne MMTO3a B K/IeTKaxX KOHUYMKa KopeLlKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. O[LHOKNETOYUHbIE,
KOJIOHVa/IbHble, MHOTOK/IETOYHbIE OPraHU3Mbl.

OCO6EHHOCTM  CTPOEHWA U XKU3HELEeATe/IbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepun, apxeu, OfHOKNETOYHble TPUObI, OAHOK/IETOYHbIE
BOZOPOC/U, ApYyrue NnpoTucTbl. KonoHanbHble OpraHn3mbl.



B3aumocBA3b 4acTeil MHOrOKNETOYHOro opraHuama. TKaHW, OpraHbl W
cucTembl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHM pacTeHuid. Twunbl pacTUTE/IbHbIX TKaHei: obpa3oBaTtesibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHas, MexaHu4yeckad. OCOBEHHOCTU CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (YHKUMIA W
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHW3moB. Kapkac pacteHuil. CkefneTbl OAHOK/IETOUHbIX Y
MHOTOK/METOYHbIX >XMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BuxeHne opraHusmoB. [IBWKeHWe  OJHOK/ETOYHbLIX  OpraHu3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPOMMU3Mbl N HacTUW. [BUMXXEHWe MHOrOK/IETOUHbLIX >XMBOTHbLIX M YesoBeka:
MblLLeYHasa cuctema. Pedpriekc. CkeneTHble MbILLbI U UX paboTa.

MuTaHve opraHu3moB. [lornoweHne BOAbl, YINEeKUCNOro rasa wu
MWHepa/IbHbIX BeLLEeCTB pacTeHUsAMU. MuTtaHue XMBOTHLIX. BHYTpUNOIOCTHOE Y
BHYTPUK/IETOUHOE NuLieBapeHue. lMntaHne MO3BOHOYHbLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOIO TpakTa. [luueBapuTenibHble >Kenesbl. [uLleBapuTensHasa
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTKN. KOXXHOe AbixaHue. [bixaTesisHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [biXxaHne NO3BOHOUHbIX XMBOTHbLIX U YeNoBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MieKonuTaroWwmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BeLLEeCTB Y OpraHuM3mMoB. TpPaHCMOPTHbIE CUCTEMbI PacTeHUIN.
TpaHCNOPT BeLlecTB Yy XXUBOTHbIX. KpoBeHOCHas cucTteMa W eé opraHbl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrun KpoBoobpaileHus. 3OBOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHbLIX XXMBOTHbIX. PaboTta
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLms 1 obpaTHOe BcacbiBaHVE KakK MexaHu3Mbl paboTbl OPraHOB Bble/eHMA.
CB#3b M0/IOCTU TeNa C KPOBEHOCHOW W BbIAENNTENIbHON crucTeMamu. BblgeneHuve y



MO3BOHOYHbIX XWBOTHbIX M 4yenoseka. Moukn. CTpoeHne U PyHKUMOHMPOBaHMe
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBeka.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GakTepUih U UMUCTbl NPOCTEMLIMX. 3almTa Yy MHOTOK/IETOUHbIX PaCTeHUMN.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKON 3anTbl. PUTOHLNAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHbIi UMMYHUTET. BPOXAEHHBLIA N NPUOBPETEHHDLIA  CreUngUYecKnin
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

Pa3gpaxmmocTb W perynauua 'y  OpraHusmoB. Pa3fpaXumoctb Yy
OJHOK/NETOYHbLIX OpraHnsMoB. Takcucbl. Pas3gpaXumoctb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBOMOLMOHHOE YCNIOXKHEHNE CTPOEHNS HEPBHO CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWMBOTHbIX. Pediekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI W WX TOPMOHbI. [leiCcTBME TOPMOHOB.
B3aumocBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHoOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpeHHee CTpoeHue
HaCEKOMbIX», «TKaHW pacTeHui», «KOpHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeka,
«luweBaputensHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHas cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblgenntensHaa cuctema», «3HAOKPUMHHAA cucTemMa», «CTpOeHMe MbIWUbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapum», «BHYTpPeHHee CTPOeHWe [O0XXAEBOro 4vepBs», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArYWKW»,  «HepBHad  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».



O6opyfoBaHMe: CBETOBOW MMKPOCKOM, MUKporpenapaTbl O4HOK/IETOUHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBUHbI MOJIIFOCKOB, KOJIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pas3HbIX OTAEN0B, BNaXHble Mpenaparbl XXWBOTHbIX, CKENeThl
MO3BOHOYHbIX, KOMMEKUMN 6ECMO3BOHOUHbLIX >KMBOTHbIX, CKeNleT YesloBeka,
0bopyaoBaHMe Ana 4eMOHCTPaUUM MOYBEHHOMO M BO3AYLLHOMO NUTaHWSA PacTeHU,
pacLLenieHns Kpaxmana n 6enKkoB Mof AeicTBMeM (hepMeHTOB, 060pyA0BaHMe AN
[AEMOHCTPaLUM ONbITOB MO0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, MexaHu3ma
AbIXaTelbHbIX ABVXXEHWIA, MOAENN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHBbIX.

JlaGopaTopHuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYAUMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. oBefieHNe XpoOMOCOM B Melio3e. KpoccuHroBep. bMonornyecknii CMbicr
Melio3a W MosoBOro npouecca. Meilo3 M ero MeCTO B XXM3HEHHOM LMKNe
OpraH13Mos.

Mpeas3apopbileBoe pa3BuTUe. ameToreHes y XXMBOTHbIX. [10/10Bble XKenesbl.
O6pa3oBaHuMe 1 pa3BuUTKE MOMNOBbIX KNeToK. CnepmaroreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbIX. Crnocoobsl
OMN0A0TBOPEHUSA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPodIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u moodenu mopghoceneza. CTagmm ambpuoreHesa
XXMBOTHbIX  (Ha npumepe  fIArywkun).  OpobneHuve. Tunbl  ApPO6/EHMS.
Jlemepmunuposannoe u HedepmMuHuposarnnoe oOpoobnenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKU
(racTpynsums). 3aknagka opraHoB 1 TKaHel 13 3apofblLIeBbIX IMCTKOB. B3avMHoe
BIMSIHME YacTeill pa3BMBalOLLErocs 3apogpliwa (3M6pMoHanbHas WHAYKUMS).
3aknagka nnaHa CTPOEHWS DKMBOTHOrO KaK  pe3ynbTaT  MepapXmyeckux
B3aMMOJENCTBMIA TeHOB. BnusHMe Ha 3MOpMOHaNIbHOE pasBUTME Pas/IMUHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

PocT 1 passuThe XMBOTHbIX. [MOCTaIMOpUOHabHBIA Nepuog. [MpsMoe K
Henpamoe pas3suTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6EeCrno3BOHOYHBLIX WU
MO3BOHOYHBIX YXMBOTHbLIX. BKMOMOrMyeckoe 3HayeHMe MpPSMOro M HenpsMoro



pasBuUTUA, X pacnpocTpaHeHne B npupoge. Tunbl pocTa XMUBOTHbIX. PakTopbI
PerynsaumMm pocra XX1UBOTHbIX U Yyenoseka. CTagum nocTaMoproHaIbHOTo Pa3BmUTUA
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasmMHOXeHVEe W pa3BUTME pacTeHWU. ameTomT M criopoduT. Meinos B
YKU3HEHHOM UMKNe pacTeHuW. O6pa3oBaHMe CMoOp B Mpouecce Melo3a.
[ameToreHes Yy pacTeHuid. OnNnoAOTBOPeHVE W pa3BUTUE  PaCTUTENbHBIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexaHu3Mbl perynsaumMm OHToreHesa y pacTeHuUin 1 XXMBOTHbIX.

JleMoHCTpanumn

MopTpeTsl: C. I'. HaBawwuH, X. LLinemaH.

Tabnuubl 1N cxembl: «BeretaTnBHOe pa3MHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamugomoHadbl», «Pa3MHOXEHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos», «XpoMoCoMbl», «I"ameToreHes», «CTpoeHue
AALEKNETKM N criepmato3onaa», «OCHOBHbIE CTaguKM OHTOreHesa», «IIpsiMoe K
HEnpsAmMoe pas3BuTUe», «Pa3BUTME MaWMCKOro >Kyka», «Pa3BuTHe capaHun»,
«Pa3Butne narywkn», «[BoriHOe OnMoA0TBOPEHME Y LIBETKOBbLIX PACTEHUI,
«CTpoeHne cemMsH OLHOAOMbHbIX U ABYAO/NbHbLIX PacTeHWUIA», «XKMU3HEHHbIA LMK
MOPCKOM  KanycTbl», «KWU3HEHHbIA  UUKN  MXa», «KU3HEHHbIN  LMKN
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/I3yyeHne CTPOEHMA NOJOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckasn padora «BblBNeHMEe MPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB Pa3sMHOXXEeHUS BbICLUMX
PacTEHNA».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYMBOCTH
OpPraHu3MoB

Mctopna CTaHOBNEHMS U Pa3BUTUA TeHEeTUKU KakK Hayku. Pabotbl I,
MeHngens, I'. e ®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YUYEHbIX B Pa3BUTUM
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIe TeHeTUYeCcK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
aNnesnbHble TeHbl, albTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKM.



OCHOBHble ~ METOAbl  TEHEeTUKW:  TUOPUAOMNOrMYECKNIA,  LIMTONIOTUYECKUN,
MOIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnmupl 1 cxeMbl: «MeTofbl FTEHETUKMY», «CXeMbl CKpeLLnBaHns.

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKMX
nccneaoBaHuim».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblii  3akKOH MeHgend —  3akoH
efIMHO06pa3ns rmépuaoB NepBoro NoKosieHns. MNMpasuio 4OMUHUPOBaHMSA. BTopol
3aKOH MeHzens — 3aKOH pacLienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos NpPu HeMoJHOM OMWUHUPOBaHNN,

AnrnépunaHoe ckpelmaHue. TpeTunia 3akoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHMA  MPU3HaKoB.  LMTOnOrmuyeckme  OCHOBbI  AUTMOPUAHOINO
CKpeLLnBaHuA.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTbl T. MopraHa. CuenneHHoe
HacnefoBaHWe TEeHOB, HapylUeHWe CUEneHns Mexay reHamu. XpoMOoCcOMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MeXxaHWU3M orpefeneHumst nona. Aytocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWM Kak LenocTHasa cuctema. MneinoTponmns — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenvsM. B3auMofeincTsume HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

CeHETUYECKMUIA KOHTPO/Ib Pa3BUTUS PaCTEHWIA, XXMBOTHLIX M YesioBeka, a
TakKe (OM3MONIOTUYECKMX TMPOLECCOB, MOBEAEHUS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHeTUYECKME MeXaHN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOAENCTBUSA «XO35NH
— napasnT» K «X03iMH — MUKPOOMOM». [eHEeTUYEeCcKMe acnekTbl KOHTPONS U
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HernonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MPU3HAKOB Y AP030(unsbl», «leHeTuka nona,



«Kapnotun 4enoseka», «KapuoTun Apo3odunbl», «Kapuotun  NTULbI»,
«MHOXXECTBEHHbIV annennsm», «BzammoaencTene reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUernieHus npu3HakoB, MOAenb [Ans
NEMOHCTpaUM/ 3aKoHa HEe3aBMCUMOIO Hac/nefoBaHWA MPU3HaKOB, MOAeNnb ANnd
LAEeMOHCTpaUun CLEnIeHHoro Hac/efoBaHus MNpPU3HAKOB, CBETOBOW MWKPOCKOM,
MUKponpenapar: «po3odmnax.

IIpakTnyeckass padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4p030UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicTeme reHotuna v cpegbl nNpu  (hOpMUpPOBaHUK  (heHOTUNa.
I3MeHUMBOCTbL MpPU3HaKOB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYNBOCTWN: HeHAC/eACTBEHHAsA N HAC/NeACTBEHHAS.

MoanpukaumoHHad M3MeHUYMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbIN
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANMPUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMNMYeCKas N3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUMBOCTU.
Buabl reHOTUMMYECKO N3MEHYMBOCTU: KOMOUHATMBHAS, MyTaLMOHHaS.

KombuHaTuBHass M3MeHUMBOCTb. Melio3 ¥ MOM0BOM MNPOLIECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEeHYMBOCTb. Buabl MyTauuii: TreHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHble  MyTauuun. AOepHole W
uutonnasmaTuyeckme mytaumm. ComaTUyeckue U NnonfoBble MyTauun. NpUymHbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/USIHAE Ha  OpPraHu3Mmbl.
3aKOHOMEpHOCT! MyTauMOHHOro mnpouecca. 3akKOH rOMOJSIOTMYECKUX PALOB B
HacneACTBEHHON M3MeHumBoCTU (H.W. BaBunos). BHesgepHas WU3MeHUYMBOCTb U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYECKUX qbakmopoe 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. MloraHHceH, H. V1. BaBunos.

Tabnmubl M cxembl: «Bugbl  M3MeHUMBOCTU», «MoandrKaloHHas
N3MEHUYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnofoTBOpeHnE», «I"eHeTUYeCKMe 3ab0/1eBaHMs YeloBeKa», «Buabl MyTaumin.



O6opyfoBaHue: XuBble M repbapHble 3K3EMMIAPbl KOMHATHLIX PacTeHWiA,
PUCYHKW (poTorpaduim) XXnBOTHLIX C pasIMYHbIMU BUAAMU N3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBOA».

IIpakTuyeckass padora «MyTtaumm y  [po3ounbl  (Ha  TOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapnotun uenoseka. MexXayHapofHas nporpaMMa WCC/efoBaHUA reHoma
yesioBeka. MeToAbl  M3y4YeHUA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNIA, NonNynALNOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TeHETUYECKMIA. CoBpemeHHOe onpegeneHune reHoTumna:
MOSIHOTEHOMHOE CEKBEHUPOBaHWE, reHOTUMUPOBaHWe, B TOM YKC/e C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHMA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoeka. bBonesHW C HacneACTBEHHOW MPeApPacronoXeHHOCTbHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIEYEHUN TEHETUYECKNX
3aboneBaHn YyenoBeka. MeaMKO-reHeTU4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «FeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCeA0BaHW B
061aCcTN pelakTMPOBaHUA FeHOMA 1 CTBOJIOBbIX K/IETOK.

[eHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLe cpefbl. reHeTuyeckas
MpeLpacrnofioKeHHOCTb Ye/I0BeKa K MaTosiorusm.,

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun yenoBeka», «MeTofbl N3yYeHUS TeHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

JomMecTrkauma ©n cenekums. 3apoXkaeHve Cenekunum u  AOMEeCTUKaUUN.
YueHne H. . BasunoBa 0 LleHTpax nNpouCXOXAeHWS W MHOroobpasms
KyNbTYPHbIX pacTeHWiA. Ponb cenekuymMn B CO34aHUM COPTOB pPacTeHuid U MOpof
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTMYECKUX pPsSaoB B
HacneaCcTBeHHON M3MeHumBocTM H. . BaBunoBa, €ero 3HadyeHue [ans
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. WCKYCCTBEHHbI OTO60P: MacCoBbId U
UHAVBUAYANIbHBLIA.  3JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY C NOMOLLbIO aHam3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  METOZ  CeNneKUMOHHOW  paboThl.
PagnaumoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTauuin y KynbTYPHbIX



(bopM OpraHusmoB. KICnonb3oBaHME TEHOMHOrO pefakTUPOBaHUSA WM MeTOA0B
peKoMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

[NonyyeHune nosMnaIonAaoB.. BHyTpmBMaoBas rmépuamsaums.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
rereposuca B cenekuun. OTganéHHas ruépuamsaumsa. NMpeofoneHve 6ecniofms
MEeXXBWAOBbIX TMOpMA0B. [OCTUXEHNS CeNeKUMM PaCTeHU U XXMBOTHbBIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMUX PeCcYpCoB Ky/bTYPHbIX PacTeHWUA U
UX  OUKUX  poAMYen  OnA  CO34aHWA  HOBbIX  COPTOB M rmMbpuaos
Ce/IbCKOXO3SANCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbLX HCUBONIHBIX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX nopod, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX Z/lCCJZ6008aHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

MopTtpetbl: H. . Basunos, . B. MuuypuH, . A. KapneueHko, 1. Tl
JlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOIOrMYECKUX PSAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeTogpl cenekunmn», «OThanéHHas ruopuamsaums», «MytareHes».

JlaGopaTopuas padora «/13y4eHne COPTOB Ky/NbTYPHbIX PacTeHUIA 1N Nopoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Okckypeust «OCHOBHblE MeTOAbl U AOCTUDKEHUS CeNnekuum pacTeHUin ©
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NIEMEHHY0 hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3[WCTBO, B labopatoputo
arpoyHMBEPCUTETA UK HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMKW, — K/ETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepuCTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKUX
TEXHO/I0rnia. NMpon3BoAcTBO 6e/1Ka, aMUHOKMC/IOT U BUTAMUHOB.

Co3faHue TEXHOMOMMIA N MHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs U
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUsa OpPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalunx He BCTpeyaroLLMecs B Npupoae OMOCUHTETUYECKME MYTH.



KneTouHas mHXeHepus. MeTofbl Ky/bTypbl KIETOK U TKaHE pacTeHun u
XMBOTHbIX. KpunobaHkn. Comartuuyeckasd rnépugmsaums mn  coMaTUYecKuia
ambpuoreHes. licnonb3oBaHWe raniionjoB B CeNeKuMn pacTeHuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHAIbHBIX U NOJUKIOHAJIbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMNOAO0TBOpPEHME. PeKOHCTpyKuuA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.
Texnonocuu 0300p06]l€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCnekTUBbl  XPOMOCOMHOW U TEHHOW  UHXXeHepuw.
JKOIOrMYeCKMEe N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTexHonornn. fNoctreHomHasa umposas meamumHa. MLP-
AMarHoctmka. MeTaboNoMHbIA  aHann3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
yenoBeka 4719 OLEHKW COCTOSAHWA ero 340poBbs. VICnonb3oBaHWe CTBO/OBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAVLMHCKUX TEXHOMIOTMIA, CO3A4aHuUA KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA U CKaddonamHra
A1 peLleHns 3agay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 0b6ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl OT BO36yauTenein OPBIA, ycTaHOBMEHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUMoHMpoBaHna PHK-cogep)kalumx BUPYCOB, Bbi3blBalOLWMX 0CO60 OMacHbIe
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHasa MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB BMOTEXHOMOT NN,

IpakTuyeckas padora «1onyyeHie MOOYHOKMCIIBIX MPOLYKTOB».

Okckypeust  «BUOTEXHONMOIMA — BaXHelLas nNpou3BoAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BMOTEXHONOIMYECKOe NPON3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
OouoJiorumn

3BoNOLUMOHHaA Teopma Y. [apsuHa. [1pe4nocbiikM  BO3HWUKHOBEHMUA
AapBMHU3Ma. XKM3Hb N Hay4YHas fesTeNlbHoCTb Y. [apBuHa.

[BWXyLLMe cunbl 3BoMOLMN BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXXEHNS  OpPraHM3MOB, HaCNefCTBEHHasd W3MeH4YMBOCTb, 6Oopbba 3a
CYLLLeCTBOBaHWE, ECTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).



OdopmneHne cuHTETUYeCcKOW Teopum 3sonoumm (CTI). HentpanbHas
Teopua  3sonoumn.  CoBpeMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Namapk, 3. XK. CeHT-Unep, XK.
Ktosbe, Y. AapsuH, C. C. YeTtBepukos, L. N. LmanbrayseH, k. XongenH, 4. K.
benses.

Tabnuubl M cxembl: «Cuctema >umBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHn3m (QOPMUPOBaHUS
MPUCMOCOGNEHNIA Y PacTEHNA N XXMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapLipyTa nyTewectsna Y. JapBuHa», «Haxoakn Y. AapsuHa», «PopMbl 60pbObI
3a CylllecTBoBaHMe», «llopoabl rony6en», «MHoroobpasme KynbTYpHbIX (OpM
KanycTbl», «[10poAbl AOMALLHMX XXMUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbI€e MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eanHuua asonounn. CoBpeMeHHble METOARI
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuuid. M3meHeHue
reHo(hoHZa MONynAuMM KakK 3/1eMeHTapHOe 3BO/IIOUMOHHOE fABfIEHMe. 3aKOH
reHeTn4eckoro pasHoeecus k. Xapau, B. BaitH6epra.

AnemMeHTapHble (akTopbl (ABVKYLIME CU/bl) 3BOMOUMA. MyTauMOHHbI
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHanpaB/ieHHble  M3MEHEHUs 4acToT anfefied B nonynsaumax.  SqdekT
OCHoBaTend. JOggexm oOymulioynoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigpa cenos 6
bonvuwux u  manbix  nonynayusx.  Mwurpayun.  M3onauus  nonynauumi:
reorpadmyeckas (NpPocTpaHCcTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTeCTBEHHbIN OTOOP — HanpaBnAOWMA hakTop 3BonoUUN. PopMbl
eCTECTBEHHOro oTbopa:  ABWXKYLMIA,  CTabUNM3NPYIOWNIA,  pa3pbiBatOLLUIA
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHbIX.

MpnCnoco6/eHHOCTL  OPraHU3MOB  KaK  pes3y/ibTaT  MUKPO3BOJHOLUN.
Bo3HMKHOBEHWE  npucnocobneHniAc y  opraHusmoB.  Apomopdosbl K
namoagantayun. INpumepbl NPUCMIOCO6/IEHNIA Y OpraHM3MoB: MOPKO/IOrMYecKue,
(m3monornyeckme,  GUoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNOCco6/1IEHHOCTM OPraHM3MOB.

Bug, ero kputepum un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MUKPO3BOMOLMK. M30n5UmMa — KIOYEeBOM (hakTop BWA006pasoBaHus. TMyTtn u
Cnocoobl BUA006pa30oBaHUs: afinonaTpmyeckoe (reorpaduyeckoe),



cumnarpuyeckoe  (3KONOrMYecKoe), «MrHOBeHHOe»  (nonvnnaonamsaums,
rmépunamsauyms). 4namTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLUMOHHOM GuonormmM B pas3paboTKe Hay4yHbIX MEeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA N KO3BOMOLMSA NapasUToB MU NX
X035eB. MexaHn3Mbl (DOPMMPOBAHNA YCTOMUYMBOCTA K aHTUOUOTUKAM U CMOCOObI
60pbObI C HeN.

JdeMoHCcTpaMuA

MopTpeTbl: C. C. YUeTBepukos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «IlonynAaunoHHas
CTPYKTYypa Buga», «CxemMa nposiB/ieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWU/bl 3BOJTOLMNY», «DKOMOrMYEeCcKas M30MAUMa Nonynsumili cCeBaHCKOM qopenms,
«["eorpatmyeckass  U30NAUMA  NIMCTBEHHMLbBI  CUOMPCKOM U JIMCTBEHHMUpI
AaypCcKo», «MonynaLMOHHbIE BOMHbI YACIEHHOCTU XULHMUKOB U XepTB», «Cxema
NEeNCTBUS eCTEeCTBEHHOrO 0TOopa», «®PopMbl 6OpPbObI 3a CYLLECTBOBAHME,
«HAYCTpranbHbIA MenaHn3m», «XXuBble MCKOMaemMble», «TOKPOBUTEbCTBEHHAS
OKpacka YXUBOTHbIX>, «[MpegynpexaaroLas oKpacka YXMBOTHbIX»,
«Pdusmonornyeckme agantauum», «IpmucnocobieHHOCTb OpraHnM3MoB U - eé
OTHOCUTENbHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA006pa3oBaHUs», «leorpafuyeckoe BuA006pa3oBaHMe
TPEX BWAOB NaHAbILEN», «IKOMOTMYECKOe BUA00OpPa30BaHME BUAOB CUHULY,
«[Monmnnonabl pacTeHNn», «KanycTHO-peeUHbIA Tnépunay.

Ob6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C npumepamMun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL WU 3BEpEN
pasHbIX BWAOB, Trepbapun pacTeHWin GAM3KMX BUAOB, 06pa30BaBLUNXCS
pasNNYHbLIMK crnocobamu.

JlaGopaTropuasi padora «BbISIBNeHME W3MEHUYMBOCTU Yy 0OCOGE OAHOro
BUa».

JlaGopaTopnas  pa6ora  «[1pucnocobnieHnss  opraHM3amMoB U UX
OTHOCUTE/IbHAA LIeN1eco0bpasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs asonoumn. TlepexofHble  (OPMbl K (DUNOreHETUYECKME  PsdbI
OpraH13Mos.

Buoreorpaduueckme metodbl u3yyveHUs 3sonoumn. CpaBHeHue (Iopbl U
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduueckne obnactn 3emnn. Bugpl-
3HAEMUKMN N PESTUKTI.



AMOPUONOrnYeckre N CpaBHUTENIbHO-MOPMOIOrNYeckme MeToAbl N3yyYeHUs
3BOMOUNN. [EeHETUYECKME MeXaHW3Mbl 3BOMIOLMMA OHTOreHe3a W MOsABMEHUS
3BO/IIOLUMOHHbBIX ~ HOBLLECTB.  [OMOMOrMYHbIE U aHaIoTM4YHble  OpraHbl.
PyauMeHTapHble  opraHbl 1M aTaBU3Mb. MonekynapHo-reHeTU4eCcKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
[FlOomMonornyHble reHbl. CoBpemMeHHble MeToAbl MOCTPOEHUs (PUIOreHeTUYECKNX
fiePeBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

O6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUNMW. [lpunyun cmenst hynxyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BONOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, . Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «Crerouedanbl»,  «PUHUMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagunyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PefnnKTbl», «Haya/lbHble CTaguuM 3MOPUOHAILHOrO PasBUTUA  MO3BOHOYHbIX
XXMBOTHbIX», «[OMONMIOrNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Hab0pbl 4YesioBeka M LUMMMaH3e», «[/laBHble
HarnpaBneHNsa 3BONOLUNNY», «OBLLIME 3aKOHOMEPHOCTW 3BOJIOLINN.

OO6opyaoBaHMe: KOMIMEKUMKN, Tepbapun, MYNSXW KCKOMAaeMblX OCTATKOB
OpraHn3mMoB, MyNSXKWU FOMOJIOTUYHbIX, aHaIOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmums. [loHay4Hble NpeAcTaBeHns 0 3aPOXKAEHUN XXU3HWN (KpeauyoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, f1. Mactepa. MponcxoxaeHme Xun3Hm n actpobuonorus.

OCHOBHbIe aTansl HeopraHM4ecKom 3BONOLMMN. lMnaHeTapHas
(reonorvnyeckas) aBonoUMA. XUMMUYECKas 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHMYecKMx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
Ob6pa3oBaHne MoMMMEPOB U3 MOHOMepoB. KoauepsaTHas runotesa A. .
OnapwvHa, rmnoTesa NepBnyYHOro 6ynboHa K. XongelHa, reHeTuyeckas runoTesa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmmpoBaHne MembpaH 1 BOSHMKHOBEHWE MPOTOK/IETKMN.

Wctopua 3emnm M meTofbl €€ u3ydyeHus. VICKonaemble opraHuyeckue
octatkh. [eoxpoHonormsd ©n e€ metodbl. OTHOCMTENbHAd W abCoNKTHas
reoXpoHosiorus. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, INOXN.



HavanbHble 3Tanbl OpraHM4Yeckoi 3sonoumun. [losiBneHVe W 3BOJHOLMSA
MepBbIX K/IETOK. IBONHOUMA MeTabonmsma. BO3HMKHOBEHME MEPBbLIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbiX Ha 3eMsie CO0OLLECTB.
CtpomartonuTtsl. NMpokKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOUCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHn3moB. BO3HWKHOBEHME
OCHOBHbIX Py MHOrOKIETOYHbIX OPraH1M3MOB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHWid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LBETKOBbIX
PacTeHUA.

OCHOBHble 3Tanbl 3BOMOLUMM XXMBOTHOrO Mupa. OCHOBHble apoMOpdO3bI
XXVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amubunin n pentunvin. TpPonCXoXKaeHWe MIEKONUTaOWMX
ntuy. MpuHUMN  KaoyeBoro apomopdos3a. OcBOeHMe 6ecno3BOHOYHBLIMK U
MO3BOHOYHBIMW YKMBOTHBIMM CYLLW.

Pa3BuTME XM3HM Ha 3emsie Mo 3pam M nepuogam: apxei, MnpoTepo3oMu,
Naneo3oi, Me3030i, KalHO30M. O6Llas  XapakTepucTMka KaMmaTa MU
reoornyecknx npoueccos. lMosiBNeHWe U pacuBeT XapaKTepHbIX OpraHM3MOB.
YrneobpasoBaHue: ero ycioBus v BINAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUA — 3KOOMMYECKME KPU3MChI MPOLLIOro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHMs 61Uopa3HO06pa3ns Ha 3eme.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccuhmkaumm
opraHn3mMoB. OCHOBHble CUCTEMATUYECKIME TPYNMbl OPraHNU3MOoB.

JlemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. MNMactep, N. . MeuHukos, A. U.
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I. FOpw.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pegn», «Cxema onblita J1. [Nactepa no
N3YYeHUI0 CaMOo3apoXKaeHUa XU3HU», «Cxema onbita C. Munnepa, I'. FOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUMM»,  «[ €OXPOHOMOrMYecKas  LLKana»,
«Ha4asibHble 3Tanbl OpraHNYeckor 3BoIOUNKY», «Cxema 0b6pa3oBaHUs 3yKapuoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUA», «Cxema pasBUTUS XXMBOTHOMO
Mupa», «ApoMopdo3bl XMBOTHbIX», «[llpocTelime», «KuWeyHoNonoCcTHbIE,
«[1lnockKue yepBu», «YneHncToHormne, «PbIbbI», «3eMHOBO/HbIEe»,



«[pecmbiKatowmecs», «lTuubl», «Mnekonutalowme», «Pa3BUTUE XU3HN B
apXemncKou ape», «Pa3BUTUE XM3HW B NPOTEPO30MCKON 3pe», «Pa3BUTUE XKMU3HU B
Mase030MCKOM 3pe», «Pa3BUTME XKU3HN B ME3030MCKOIN 3ape», «Pa3BuUTUe XKU3HWN B
KallHO30MCKOM ape», «COBPEMEHHAs CUCTEMA OPraHMYecKoro Mmmpas.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  Pas/IMUHbIX OTAEN0B, KOMIeKuum
HaCeKOMbIX, BIaXKHble npenapartbl XXMBOTHbIX, PAKOBUHbLI MOJITKOCKOB, KOMIEKL MK
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNEeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMaeMbIX, MY/SHKU OpraHU4eckmx
OCTaTKOB OpraHu3MOoB.

BupryaabHaa Jabopatopuass paGora «MogennmposaHue  OnbITOB
Mwunnepa—HOpu no nsyyeHnto abMOreHHOro CMHTe3a OpraHNYecKnX CoeMHeHWN B
MepPBUYHOI aTMoCepe.

JlaGopaTopHasi pa6ora «/I3yyeHMe WM OMNMcaHMe WCKOMaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «VI3yyeHWe OCOOEHHOCTeN CTPOEHWUA pPacTeHWiA
Pa3HbIX OTAEN0B.

IpakTuueckas padora «/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUHbIX
YXNBOTHbIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pasfenbl 1 3a4a4m aHTponosorun. Metoasl aHTPOMOMOTUN.

CTaHOB/MIEHVE MpPeLCTaBNeHUn O MPOUCXOXAEHUM YefioBeKa. PennrnosHble
B0O33peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN.

CXO0ACTBO YenoBeka € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHWE Ye/l0BEKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
noefeHYeckne. OTNNYMS YENOBEKA OT XKMBOTHbIX. MPAMOX0X/AEHNE U KOMMNEKC
CBAA3aHHbIX C HAM MPU3HaKOB. Pa3BUTME rOIOBHOIO MO3ra Y BTOPOI CUMHa/IbHOW
CUCTEMBI.

[BmxyLine cunibl (PakTopbl) aHTPOMOreHesa: 61UONOrMYecKmne, coumnasbHbIe.
COOTHOLLEHME BMONOTMYECKUX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMW aHTponoreHesa. PaHHVe 4enoBekooOpasHble 06e3bsHbI
(MPOKOHCY/bI) 1 paHHME MOHTUAbI — 00LLMe NPeaKn YenoBeKoobpasHbIX 00e3bsH U
nofen. ABCTpalonUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNSA OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIiA BbIXOL NtOMeN
3a npegdenbl  Agpukn. Yenosek rengensbeprckuii  —  0o6wniA  Npefok
HeaHJepTa/IbCKOro YesioBeKa M YesioBeka pasymMHOro. Uenosek HeaHZepTabCKUi
Kak BWA NIOLEA XOM04HOro Knumata. YenoBek pasyMHblii COBPEMEHHOro TuMa,
[EHVUCOBCKMIA  YeNloBEK, OCBOEHME KOHTUHEHTOB 3a npefenamn  AGQpUKN.
ManeoreHeTMKa 1 NaneoreHoOMM1Ka.



IBO/IOLMSA COBPEMEHHOIO YesioBeKa. ECTECTBEHHbI OTOOP B MOMynsunax
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsmM. MonynsaunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBporneongHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KkeBatopuasibHasl),  MOHrO/IonAHas
(asnatcko-amepukaHckas). BpemMa u nyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EAMHCTBO  4enoBeyecKUxX pac. HayyHad  HecoCTOATe/NIbHOCTb  pacu3ma.
Mpncnoco6seHHOCTb  YenoBeka K pasHbIM  YCMOBUAM  OKPY>KaloLEen cpefbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TreHOB Ha MOPGOIOrni u
(h13monorunio YenoBeka.

MexaucumnanmHapHole  metodbl B (hm3mdeckoi  (BMOIOrMYecKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
yesioBeYeCKMX nonynauuii. buocouymanbHble MCCNefoBaHMS NPUPOAbI YesloBeka.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpauun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3TI Ye/ioBeKa»,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT 4YenoBeka W CKeNeT  LUMMMaH3e»,
«PyMMEHTbI U aTaBU3MbI», «[BUXYLLME CU/bl aHTPOMNOreHe3a», «3BO/HOLMOHHOe
PEBO  4YenoBeKa», «ABCTPa/iONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLLbI»,
«[peakn yenoseka», «3Tanbl 3BO/OLNN YeloBeKa», «Pacbl Ue/loBeKa».

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrNYECKUMN 1 OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye/l0BeKa,
(hoTorpaduu Haxo4oK MCKOMaemblX OCTAaTKOB YesI0BeKa, CKesleT YenioBeka, Moge b
yepena 4enoBeka M Yepena LUMMMaH3e, MOAEeNb KUCTU YesioBEKa U KUCTU
LUMMMaH3e, MOJeNn Topca NPeAKOoB Ye/loBekKa.

JlaGopaTtopunass paGora «/I3yyeHVe O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEeM.

IpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTaLin YenoBeKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue n passutune akonoruu B Tpygax A. N'yméonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. l'ekkenda, A. TeHcnn, B. H. Cykauyésa. Pa3fenbl 1 3agaun
aKonoruun. Cea3b 3KONOrUKU ¢ ApYrMMn HayKamu.



MeToabl 3konoruun. lonesble HaGNIOAEHUA. OKCMEPUMEHTbI B 3KOJIOTUN:
npupogHble ¥ nabopatopHble. MogenvmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLIEW Cpefibl: NTOKa/bHbIN, PErMOHaIbHBIN 1 TNO6a/TbHBIN.

3HauyeHne  3KOMOTMYECKUX 3HAHWA  ANA  4efioBeKa.  IKOM0rmMyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YesioBevecTBa C npupogon. dopmmposaHue
3KOJIOTUYECKOWN KY/bTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/leHuns.

JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Konormm», «Cxema
MOHUTOPMHIa OKPY>KatoLLEein cpefbl».

JlaGopaTtopnass  paGora  «l/I3yyeHme MeTOLOB  9KOJIOTMYECKMX
nccneaoBaHuin».

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTK UX aeincTeudA. Knaccudukaums
3KOJIOTMYECKMX (haKTOPOB: abMOTMYECKME, BUOTUYECKIME, aHTPONOreHHble. ObLume
3aKOHOMEPHOCTW [eNCTBUA 3KOMornyeckmx haktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JIMbux). TonepaHTHOCTb. 3BPUOUMOHTHbIE M CTEHOOGUOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme qaktopbl. CBeT Kak 3KOMOrMYecku daktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHuM3mbl. DKOMOrMYeckue rpynmbl
PaCTEHUA WM >KMBOTHbIX MO OTHOLUEHWIO K CBeTy. CurHasbHas posib CBeTa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOM0OrMyeckmin aktop. [encTBve TemnepaTypbl Ha
opraHusmbl. OMKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3KOMOrmyeckmin aktop. [pucrnocobneHns pacTeHuin K
NoAAepKaHNo BoAHOro GanaHca. Knaccugmkaums pacTeHUA MO OTHOLUEHMIO K
Boge. MprcnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXxuma.

Cpefbl 06MTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLUHas, MOYBEHHas,
rnybuvHHas  MOAMOYBEHHAs,  BHYTPUMOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COGeHHOCTN cpel 06uTaHUs opraHn3amMoB. [lpucrnocobneHnss OopraHM3MoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHelWHWE W BHYTPeHHWE pUTMbl. CyTOYHblE U
roguyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHbLIM M3MEHEHUAM
YCNOBUIA XN3HN.

YKn3HeHHble  (hOpMbl  OpraHu3MoB. T[TOHATME O >KU3HEHHOW  opwme.
YKn3HEHHbIe POPMbI PACTEHWIA: AEPEBbLS, KYCTAPHMUKM, KyCTapHUYKIN, MHOTOMIETHME



TpaBbl, OAHOMETHME TpaBbl. YXM3HEHHble (OPMbl >KMBOTHBIX: TUAPOOGUOHTSI,
re06MoHTbI, a3POO6MOHTLI. OCOBEHHOCTI CTPOEHNSA 1 06pasa XN3HW.

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero opmbl. Mapasntusm, Koonepaums,
MYTYyasin3M, KOMMeHCann3M (KBapTUPaHTCTBO, HaX/1ebHMYeCTBO). HeTpodgmyeckue
B3aumogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKNX B3aMMOLENCTBAMA [/ CYLLECTBOBAHWA OpPraHM3MoB B Cpefe
06uTaHMA. MPUHLMM KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konormyeckne MakTopbl», «CBETOBON CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrMYecKne aganTaumm
XXUBOTHbIX», «Cpeabl 00UTaHWA OpPraHU3MoB», «BKONornyeckne pPUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
NUTaHNA», «XULHUYECTBO», «[llapasntnam», «KOHKypeHUus», «CrUMOKno3»,
«KOMMeHcann3m».

O6opyaoBaHue: repbapun PacTeHUn M XKUBOTHbLIX, MPUCMIOCOOMEHHBbIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOrMYEeCKMX (hakTopoB, repbapun CBETONHOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TeHeNOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL, U 3Bepeit, repbapuu
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPYMM, KOMMeKUUN XXMBOTHBIX, 0OMTaOLWMX B pas3HbIX cpeaax,
repbapMm 1 KOMNEKUUM pacTeHuUid W XKMBOTHbIX, 06/1afatolmx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONNEeKUMM PacTEHUA N XKMBOTHBIX PasIMUHbIX YKMU3HEHHbIX (DOPM, KOMNEeKUMM
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopnasi padora «BbIfBNeHMe MPUCNOCOO/EHNA OpPraHN3MoB K
B/IMSAHWIO CBETa.

JlaGopaTtopnasi padora «BblfBneHMe npucnocobneHnii opraHM3MoB K
B/IMSHUIO TEMMEPATYpPbI».

JlaGoparopHuass paGora «AHATOMWYECKME OCOOGEHHOCTU PacTEHUA U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOMOTMYECKe  XapakTepucTukn  nonynaumn.  llonynauus  Kak
buonorunyeckas cuctema. Posib HEOLHOPOLHOCTU CPeAbl, (IM3NYECKMNX BapbePOB U
0C06eHHOCTEN 6roorny BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHOWN CTPYKTYpbI
nonynaumit. OCHOBHble MoKasaTe/in MONyNAUMn:  YMUCNEHHOCTb, MOTHOCTD,



BO3pacTHad W MNosoBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, TeMM pPocCTa,
CMEPTHOCTb, MUTpaLna.

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm u eé perynauma. buotmueckuii noTeHuman nonynauuu.
MopenvpoBaHue AUHaMUKIN nonynauuun. Kpusble pocta YMCNEHHOCTU Nonynaunn.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKOMOTMYeCKue cTpaTermm Buaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Huwe Buaa. MectoobutaHme. MHOroMepHas
MOAENb 3KOMOrMYecKo HuwmM K., XaTuymHCOHA. Pas3Mepbl 3KOM0rMyecKom
HULWW. ToTeHUMaIbHaa 1 peasin3oBaHHaa HULLIN.

Bug kKak cuctema nonynauuid. Apeanbl BMAOB. Buabl U X XU3HEHHble
CTpaTerun. AKOI0rMYecKne IKBUBAIEHTI.

3aKOHOMEpPHOCTW MOBEAEHMS U MUrpauuid XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnmubl M CXeMbl: «JKOMIOTMYECKME XapaKTEPUCTUKN  MONYIALMN»,
«[pocTpaHCcTBEHHAaA  CTPYKTypa  nonynauum», «Bo3pacTHble  nupamnibl
nonynaunmn», «CKOpPOCTb  3ace/ieHnsa  MOBEPXHOCTM  3eMn  pPas/IMYHbIMU
opraHusaMamm», «Mogesb 3KONOrnmyeckom HUWm K. V. XaTunmHcoHa».

O6opyaoBaHue: repbapumn pacTeHW, KONIEKLMU XXUBOTHBbIX.

JlaGopaTtopuass  padora  «[1puUCNOCOGNEHNS  CEMSH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi c000MIECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobllecTBa opraHvM3moB. buoueHO3 M ero CcTpykTypa. CBs3u mexay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. k. TeHcnn). PYHKUMOHANbHbIE
GNOK/ OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEeHTbI.
Tpodmueckme ypoBHW. Tpoduueckne uUenn U ceTn. ABUOTUYECKME BOKM
aKocucTeM. [MouBbl 1 UMbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NMOTOK 3Hepruu
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenu  3KocucTeMbl.  buomacca ¥ nNpoayKums.
JKonornyeckme nupaMmmnibl Ynces, Gomacchl U aHepruu.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPMYHbIE CYKLECCUM W UX MNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobLectso. bropasHoobpasne 1 NosHoTa KPyroBopoTa
BeLLECTB — OCHOBa YCTOMUYMBOCTM COOOBLLIECTB.



[MprpoaHbIE 3KOCUCTEMbI. Dxocucmemsl 03€p u pek. IKocucmemvl Mopeti u
oKxeanos. IKocucmemvl MyHOp, J1ecos, cmenel, NyCMmulHb.

AHTpOI'IOFEHHble 3KOCUCTEMDI. ArpO3KOCI/ICTeMa. ArpOLIIEHO3. Pasnnuuns
MeXxXay aHTPOoMNnoreHHbIM1U 1 NPpUpoaHbIMMN 3KOCUCTEMaMW.

Yp6oskocmctembl. OCHOBHble KOMMOHEHTbI Yp603KocucTeM. ["opoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X035IMCTBEHHOE 3HaYeHue dlf'PO3KOCUCTEM U yp603KOCI/ICTEM.

3aKOHOMEPHOCTM (hOPMMPOBAHMSI OCHOBHbIX B3aMMO/ENCTBUIA OpraH3MoB B
aKocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxkocucmem. 'ePEHOC IHEPTNUN M BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMaMW. Y CTOMUYMBOCTb OpraHn3mos, I'IOI'Iy]'IFILIII/II‘/JI N 3KOCUCTEM
B YC/TOBUAX €CTECTBEHHbLIX N aHTPOMNONeHHbIX BO3,E||e|7|CTBI/II7I.

Mexanuzmwi 8030eticmeus 3a2pA3HEeHUll  PA3HLIX Mmunog Ha
CYOOpaHUIMEHHOM, OP2AHUSMEHHOM, NONYISAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20  B030€liCMBUs.
MGTO,U,OI'IOFI/IH MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOINEHHbLIX 3KOCUCTEM.

JleMoHCTpauumn
MopTpeT: A. XK. TeHcnn.
Tabnmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «3JKOCUCTeMa

LUIMPOKOIUCTBEHHOTO f1eca», «3KOCUCTEMA XBOMHOMO feca», «PYyHKUMOHaIbHbIe
rpynnbl OpraHM3MoOB B 3KOCUCTEMe», «KpyroBOpOT BELIECTB B 3KOCUCTEME®,
«Llenn nuTaHna (NacTouwHas, AeTPUTHAN)», «IKOIOrMYecKas nupammnaa Yncen,
«DKOMormyeckas nupamMmaa 6momacchl», «3IKONOrnyeckas nupammuga sHeprum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3Kocuctema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB W MOTOK
3HEpPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKLUMN HACEKOMbIX, Yydena NTuL, 1
3Bepen, repbapun KynbTypHbIX 1 AUKOPACTYLLMX pacTeHWI, akBapuym Kak Mofenb
9KOCUCTEMBI.

IpakTHyeckas padora «/13yyeHne 1 onmcaHne ypboaKoCUCTEMbI».

JlaGopaTtopHasi padora «/I3ydeHne pa3HOOOpa3nsi MeSIKUX MOUBEHHbIX
YNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeusi «KCKYPCUA B TUMUYHBIA GroreoueHo3 (B AybpaBy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIA NN NOMMEHHbIV YT, 03ep0, 60/10TO)».

IKeKypeusi «IOKCKYpCUs B arposkocuctemy (Ha mnone wan B Tennu4yHoe
XO035IMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

Buocthepa — obuennaHetapHasd 060n104ka 3emMnn, rAe CyLWecTBYeT WK
CyLLLeCTBOBasa XXWU3Hb. Pa3BUTMe npeacTas/ieHnini o Gruoctepe B Tpygax 3. 3kocca.



YueHue B. V. BepHaackoro o buocgepe. O6nactu 6rocthepsl 1 eé coctas. XKusoe
BeLLEeCTBO Grocdepbl 1 ero PyHKUUN.

3aKOHOMEPHOCTW CyLlecTBOBaHNA Guocdepbl. OcobeHHOCTM Buocthepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 6UOreoxmmMmyeckmne UnKnbl (yrnepoga, a3ora). PUTMUYHOCTb SBNEHUI
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME 0 6uome. OCHOBHble OMOMBI CyLUN:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CYLLN.

CTpyKTypa 1 (hYHKLUMA XXNBbIX CUCTEM, OLIEHKA MX PECYPCHOr0 MoTeHLmana n
GrochepHbIX YHKLNNA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPoAe»,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kucnopoa B NpUpoae»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIN», «Knnmatuyeckme
nosica 3emnn», «TyHapa», «Taira», «CMmellaHHbIli nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyfoBaHue: repbapun pacTeHNin pas3HbIX 6MOMOB, KOMIEKLMN XKUBOTHbIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

SKONOrnYyecKne Kpusucbl M KX NpPUYMHbL. Bo3fdeicTBME YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylieHme nousbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnmarTa.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUp. OxpaHa
PacTUTENIbHOTO U >XMBOTHOrO Mupa. OCHOBHble MPUHLUWMbI OXpaHbl MPUPOALI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTNIT).
BoTaHn4yeckme cagpbl 1 300/10rMYecKme NapKu.

OCHOBHblEe NPUHLMMNLI YCTOMYMBOIO Pa3BUTUS 4esloBeYecTBa U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNONb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoobpasmsa 3emnn. O6LIMEe 3aKOHOMEPHOCTM [/106a/1bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOI0O KpU3nca 1 ero BepOATHbIE MOC/EACTBUS.

Pa3BuTMEe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOrEHHbIX
npoueccoB. Cucmemuvie UCCIe008aHUSL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
HaquHaﬂbele uH(ﬁOpMaL;MOHHble cucmemal, 06801’16’{1/{86”0114146 docmyn K
umj)opmauuu nO COCMOSAHUIO OmMOEeNbHbIX 6u006 u skocucmem. OcHoGbl



sKopeadburumayuy 3Kocucmem u Ccnocob6os 60pvobl ¢  OUONOBPENHCOCHUIMU.
P€KOHcmpyl<l4u}l MOPCKUX U HA3EMHBIX 9KOCUCMEM.

JleMoHCTpanun

Tabnuupl 1 CXeMbl:  «3arpsasHeHWe  atMocdepbl»,  «3arpssHeHue
rmapocdepbl», «3arpsasHeHne MouBbl», «lMapHMKOBbIA  adidekT», «Oco60
OXpaHsieMble MPUPOAHbIE TEPPUTOPUM», «Moaenn ynpaBnsemMoro Mvupa.
O6opygoBaHue: (hoTorpaduy oxpaHseMbIX PaCTEHNI N XMBOTHbIX KpacHoi
KHUrn Poccuniickon deaepaunm, KpacHom KHUAMM






TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne i/ IIpakTH4eckue
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 buonorua Kak Hayka https://www.yaklass.ru/p/biologia/10-
2 YK1Bble CUCTEMBI 1 X M3Yy4eHMe klass/predmet-biologii-
6843996/etapy-razvitiia-
3 Bronorus knetku 2 0.5 biologicheskikh-znanii-6843997
4 XUMUYeckKas opraHn3auma KneTku 10 1
5 CTpoeHME 1 hYHKLMI KNETKM 8 https://www.yaklass.ru/p/biologia/10-
O6MeH BELLIECTB 1 NpeBpaLLeHNe 3Hepriv B e
6 KETKE . pespaty P 9 1 zhizneobespecheniia-kletki-
6844002 /sushchnost-kletochnoi-
7 Hacnep,CTBeHljaﬂ VHGopMaLVA 1 9 05 teorii-poverkhnostnyi-apparat-kletki-
peannsalini €€ B KNETKE tcitoplazma-_-6844003
YKM3HEHHBIA LUK KNETKK 6 1
9 CTpoeHue 1 PyHKLUN OpraHU3MoB 17 15 https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-
10 PasmMHOXeHVe 1 pa3BuTe OpraHM3MoB 8 1.5 organizmov-6844021/zhiznennyi-put-
kletki-6844022
"eHeTVKa — HayKa O Hac/eACTBEHHOCTU 1
11 2 0.5 o
N3MEHYNBOCTN OPraHM3MoB https://www.yaklass.ru/p/biologia/10-
12 3aKOHOMEPHOCTMW HaCNeACTBEHHOCTM 10 klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6 — — -
6844028 /istoriia-razvitiia-znanii-o-
14 "eHeTVKa YenoBeka 3 0.5 . N
zakonomernostiakh-nasledovaniia-
15 Cenekumsa opraH1n3MoB 4 1 priznakov-6844029
16 BnoTexHoorns n CMHTeTUYeCKas 61uoorus 4



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029

17

Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

102

13




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne i/ IIpakTH4eckue
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI

1 3apoXaeHune 1 pa3BuTHE 3BOMOLUOHHBIX 4
npe/acTaBs/neHnii B Gronorim https://www.yaklass.ru/p/biologia/11-

2 MWKpPO3BO/IOLMA U eé pe3ynbTaTbl 14 2 klass/osnovy-evoliutcionnogo-

3 Makpo3BontoLma 1 eé pe3ynbTaThl 6 ucheniia-6844066/poniatie-vida-
[MPOUCXOXAEHVE U Pa3BUTHE XM3HU Ha printcipy-sistematiki-6844067

4 15 1.5
3emne

5) [MponcxoxaeHne YenoBeKa — aHTPOMoreHes 10 1 https://www.yaklass.ru/p/biologia/11-
3 klass/etapy-evoliutcii-biosfery-i-

KONOrnsa — Hayka 0 B3aMOOTHOLLUEHUAX cheloveka-6844082/razvitie-
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5 - . I
. . predstavlenii-o-vozniknovenii-zhizni-

C OKpYyXXaroLLen cpefiom 6344083

7 OpraHu3mbl 1 cpefa 06uTaHus 15
SKOMOTS BUGOE U MOMyNSILMIA 0.5 https://www.yaklass.ru/p/biologia/11-
SKOMOTMS COOBLLECTE. DKOMOrMUecKie klass/osnovy-ekologicheskikh-znanii-

9 HiECTB. 12 0.5 6844047 /adaptatcii-organizmov-k-
CUCTEMBI N -

usloviiam-sredy-sushchestvovaniia-

10 Buocdepa — rnobasnbHas akocucTema 6844048

11 Yenosek 1 oKpy»karoLasa cpega

12 Pe3epBHOe Bpems

OBLEE KOJIMYECTBO YACOB IO NMrPOIrPAMME 102 7.5



https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048




MNOYPOUYHOE IIVTAHUPOBAHUE 10 KJIACC

Ne
n/n

Tema ypoka

bronorunsa Kak KoMmniaekcHaa Hayka 1 Kak
4aCTb COBPEMEHHOIO O6LL|,€CTBa

YXuBble CUCTEMbBI 1 UX CBOWCTBA

KoanuecTBo 4acoB

Bcero

IpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

YpoBHeBasA opraHu3aumns XnBbIX CUCTEM

icTopus OTKPLITUA N U3YUYEHUA KNETKMN.
KnetoyHas Teopus

MeTo/bl MONEKYNAPHON 1N KNETOUYHOM
6uonoruu. MpakTnyeckas paborta «3yyeHne
METO/10B KNETOUHOIN Gronorunm
(Xxpomatorpadus, anekTpogopes,
AnddepeHUmanbHoOe LEHTPUDYTMPoBaHHe,
MLP)»

0.5

XUMNYecKunii coctaB KIeTKu

MuHepa/ibHble BELLECTBa KNETKN, UX
6ronornyeckas ponb

CBoiicTBa, Knaccugmnkaumsa n hyHKUMm
6enkoB

10

OpraHuyeckue BeLLeCcTBa KNeTKn —
yrnesojpl

OpraHunyeckue BeLecTa KIeTKN — Gesku.
NabopaTopHas paboTa «O6HapyXXeHne
6€/IKOB C NOMOLLbIO KaYeCTBEHHbIX PeaKLnii»

0.5




11 OpraHuyeckue BeLLecTBa KNeTKn — nunuasbl
HyknenHoBsble KucnoTel. AHK n PHK.

12 NabopatopHas paboTa «lccnegoBaHue 05
HYK/ENHOBbIX KUCNOT, BblAe/IEHHbIX 13
KNeTOK pas/INyHbIX OpraHu3mMoB»
CtpoeHue n yHKuun AT®. pyrue

13
HyKneosmaTpudgocgatsl (HTD)

14 CekBeHupoBaHve HK. MeToabl FeHOMUKN,
TPaHCKPUMNTOMUKN, NPOTEOMUKN

15 MeTo/bl CTPYKTYPHO 61onorumn

16 Tunbl KNeTok. MNpokapnoTnyeckas KneTka
CTpoeHMe 3yKapnoTUYECKOI KNETKMN.

17 MpakTnyeckas paboTa «/13yyeHne CBOINCTB 0.5
K/IeTOYHOW MeMBpaHbI»

18 MoBEPXHOCTHbIN annapar KneTku
OfHOMeM6bpaHHble OpraHonabl KNeTKU.

19 MpakTnyeckas paboTa «V3yyeHne ABMKEHNS 0.5
LUMTONNA3Mbl B PACTUTENbHBIX KNeTKax»
[MonyaBTOHOMHbIEe OpraHOU/bI KNNETKMU:

20 MUTOXOHAPWK, NnacTupl. JlabopatopHas 05
paboTa «/ccnefoBaHune nNiasMonnsa u
[1ennia3Monn3a B paCTUTENbHbIX K/IETKaxX»

21 Hemem6paHHble OpraHonbl KNeTKu

22 CTpoeHune n pyHKUMK fapa
CpaBHUTE/bHAA XapaKTePUCTMKa KNeTOK

23 aykapworT. JlabopatopHas paboTa «3yyeHve 0.5
CTPOEHUA KNEeTOK Pas/INYHbIX OPraH13mMoB»

24 Accnmmnnauns n guccumnnauns — ase




CTOPOHbI MeTabonm3ma. Turbl 06mMeHa
BellecTB. JTabopaTopHas paboTa «/3yyeHue
KaTa/IMTUYECKON aKTUBHOCTN (PEPMEHTOB (Ha
nprvMepe ammnasbl UK KaTanasbl)»

PepMeHTaTVBHbIN XapakTep peakuui
KNneTo4yHoro metabonusma. JlaboparopHas

25 paboTa «/13yyeHne (hepMeHTaTUBHOIO 0.5
pacLenneHns nepokcuia BoLopoaa B
PacTUTENbHBLIX N XXMBOTHbIX K/IETKaxX»

26 Benkun-aktmsaTopbl 1 6eNKN-UHTMOUTOPBI

27 ABTOTPOMHbLIV TN 06MeHa BeLLLECTB

28 POTOCUHTES
XemocuHTes. JTabopaTopHasi paboTa

29 «CpaBHEeHMe NPoLLeCCcoB POTOCUHTESA U 0.5
XeMOCUHTE3a»

AHa3po6Hble opraHu3Mbl. Buapbl 6poxxeHus.

30 JTabopaTopHas paboTta «CpaBHeHME
MPOL,ECcCOB 6POXKEHMUS U AbIXaHUSA»

31 A3p06HbIe OpraHn3Mbl. Tarbl
3HEpreTMYecKoro obmeHa
SHeprus MeMOpaHHOro rpagmeHTa NPoOTOHOB.

32 CuHTe3 AT®: paboTa npoToHHON AT ®-
CUHTa3bl

33 Peakunn maTpMyHOro CMHTE3a

34 TpaHCcKpUNLMa — MaTpUYHbIA cUHTE3 PHK

35 TpaHcnAuns 1 eé stansl

36 KoavposaHve aMMHOKMCNOT. Posib pubocom

B BMocuHTEe3e benka




OpraHun3sauus reHoma y npoKapuoT u

37
ayKapmoTt

38 MonekynsapHble MexaH13Mbl 3KCIpeccun
reHOB Y 3yKapunoT
Brpycbl — BHEK/IETOUHbIE POPMbI XKM3HU U

39 obnuraTHble napasnThbl. MNpakTnyeckas 0.5
paboTta «Co3gaHne MoAenn Bupyca»

40 BupycHble 3a6oneBatw|;| YesioBeka,
YXMBOTHBbIX, pacTeHNI

41 HaHoTexHonornm B 61nonornn n MeauLmnHe

42 YKU3HEHHBI LK KNETKN

43 MatpuyHblin cuHTe3 AHK
Xpomocomsl. JTabopaTopHas paboTa

44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenaparax»

45 [eneHne KNeTkKn — MUTO3
Tunbl KNEToK. KaproKnHes3 1 LUTOKUHES.

46 NabopaTopHasa paboTta «HabntogeHne MMTo3a 05
B K/IETKaX KOHYMKa KopeLlKa nyka (Ha
roTOBbIX MUKpOMpenaparax)»

47 Perynaumsa >XM3HeHHOro LnKIa KneTok

48 OpraHnsm Kak eguHoe Lenoe

49 TKaHW pacTeHUIA. {'Ia6opaT0|3Haﬂ paboTa 05
«13yyeHune TKaHen pacTeHnn»
TKaHW XXUBOTHbIX U YeN0BeKa.

50 JNabopatopHas paboTa «M3yyeHune TKaHel 0.5
YXXUNBOTHbIX>»

51 OpraHbl. CrcTembl opraHoB. JlabopaTtopHas 0.5




paboTa «l/13yyeHre opraHoB LIBETKOBOI0
pacTeHUs»

52 Onopa Tena opraHM3moB

53 [BW>KeHne opraHn3sMoB

54 MMuTaHne opraH13moB

55 [MTaHMe NO3BOHOYHbLIX XXUBOTHbIX. 1
MyLieBapuTeNbHaA CUCTEMA YesloBeka

56 [bixaHne opraHM3moB 1

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX 1 1
yesoBeka

58 TpaHCnopT BELLECTB Y OpraHn3MoB 1

59 KpoBeHOCHasa cuctema No3BOHOYHbIX 1
YXMBOTHbIX U YenoBeKa

60 BblgeneHune y opraH1usmMoB 1

61 3awimTa y opraHu3mos 1

62 MIMmMyHHasa cuctema venoBeka 1

63 Pa3fpaXXumMocTb 1 perynsaumns y opraH1u3smMoB 1

64 "yMopasibHas perynauus v 3HL0KPUHHaA 1
CUCTEMA XXMBOTHbIX 1 YesioBeKa

65 dopMbl pasMHOXKEHNA OpraHnN3MoB

66 [MonoBoe pasMHOXeHWe

67 Meii03
"ameToreHes. ObpasoBaHue 1 pa3BUTUE

68 MOsIoBbIX K/ETOK. JTabopaTopHas paboTa 1 05
«l/13yyeHne CTpoeHMA NMoMoBbIX KNETOK Ha
rOTOBbIX MUKpOMpenaparax»

69 VHamBMAyanbHOe pasBuTME OpraHu3mMoB — 1




OHTOreHes

70

71

3aKnajKa opraHoB ¥ TKaHei 13
3apOo/ibILLEBbIX NINCTKOB

POCT 1 pa3BuTME XMBOTHbIX. JTaGopaTopHas
paboTa «BbIsiBNIEHNE NPU3HAKOB CXOACTBA
3apOofblLLIelt MO3BOHOUHbIX XMBOTHbIX»

0.5

72

Pa3MHOXKeHWe 1 pa3BUTIE pacTEHNIA.
JNabopatopHasi pabota «CTpoeHne opraHoB
Pa3MHOXXEHMSA BbICLLNX PacTEHWNIA»

0.5

73

74

75

76

McTopus CTaHOBNEHMSA U Pa3BUTUS TEHETUKN
KaK HayKu

OCHOBHbI€e NMOHATUA U CUMBO/IbI TEHETUKM.
JTabopaTopHas paboTa «[po3ogmna Kak
06bEKT reHeTUYECKNX 1CCe0BaHNN»

3aKOHOMEPHOCTY Hac/ef0BaHNA MPU3HAKOB.
MoHOrnbpraHoe CKpeLLBaHue.
MpakTnyeckas pabota "M3yyeHne
pe3ynbTaToB MOHOrMO6PUAHONO CKpeLLMBaHUS

y Apo3odusibl™
LinTonormnyeckmne 0CHOBbI MOHOTMGPUAHOTO
CKpeLyBaHus

0.5

0.5

77

AHaNM3NpYyHoLLee CKpeLLBaHre. HemnonHoe
[OMVHMPOBaHME

78

79

AnrnépuaHoe ckpewmBaHme. MpakTnyeckas
paboTa «/13yyeHne pe3ynbTaToB
ANTMOPUAHOIO CKPeLLMBaHNA y Ap030Qnsibl»
LiuTonornyeckme 0CHOBbI ANrMO6PMAHOIO
CKpeLmBaHms

0.5




80 CuenneHHoe HacnegoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopus HacNeACTBEHHOCTHU 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LiefIoCTHasA cuctemMa 1
84 FeHequEJCKMVl KOHTPO/1b pasBUTKA 1
pacTeHuI, XXMBOTHbIX U YeNOBEKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHUNBOCTU
86 MoamnmKaumoHHas N3MEeHUYNBOCTb 1
BapvaunoHHbIii pag 1 BapralmMoHHas
KpuBasi. JlabopaTopHas paboTa
87 «lccnepoBaHme 3aKOHOMEPHOCTeN 1 05
MOAN(PUKALMOHHON N3MEHUNBOCTMW.
[MocTpoeHWe BapmnaLMOHHOIo psaja u
BapyaLMOHHON KPUBOIA»
88 "eHOTMNMYeCKas M3MEHUMBOCTD. 1
KombuHaTmBHas N3MeHUYMBOCTb
MyTaLMOoHHaA U3MEHUNBOCTL. [NMpakTnyeckas
89 pabota «MyTauum y gpo3odunbl (Ha 1 0.5
roTOBbIX MUKpOMpenaparax)»
90 3aKOHOMEPHOCTY MYTaLMOHHOIO npoLiecca. 1
JrnureHeTrKa 1 aNUreHomMmnKa
o1 "eHeTVKa Yenoseka. MpakTnyeckas paboTa 1 05
«CoCTaB/IeHNe 1 aHa/IM3 POLOCTIOBHOMN»
92 MeTo/bl MeAULIMHCKON FreHEeTUKN 1
3HayeHune MegULUMHCKON TeHETUKN B
93 npeLOoTBPALLEHNN N TEYEHUM TeHeTUYECKNX 1

3a60/1€BaHNI YenoBeKa




OCHOBHble NOHATUSA CENEKLMN.
NabopatopHas paboTa «/13yyeHune copToB

94 < 1 0.5
KYNbTYPHbIX pacTeHu 1 NOpos AOMALLHNX
XXNBOTHbIX»
MeTofbl CeNneKUMOHHOW paboTbl.

95 NabopatopHas paboTta «M3yyeHne MeTOA0B 1 0.5
CeNeKLUM pacTeHnin»
[LOCTVXKEeHMA cenekummn pacTeHni u

96 XWBOTHbIX. [paKkTnuyeckas pabora 1
«[1pUBMBKa pacTeHnin»

97 CoxpaHeHue, n3yyeHue 1 Ucnosib3oBaHue 1
reHeTUYeCcKnx pecypcos
BuoTtexHonorns Kak Hayka v oTpac/b

98 nponssoAacTsa. MNpakTuyeckas paboTa 1 0.5
«3yyeHne 06bEKTOB BMOTEXHOMOMMN»

99 OCHOBHbIe Hanpas/ieHWsi CUHTETUYECKON 1
6ronorum

100 XPOMOCOMHaA U FeHHasA MHXXeHepUs

101 MeauumHCKMe 6MOTEXHOIOTUN

102 Pe3epBHbIiA YPOK. ﬂosTgpeHme, 06006LLeHMe, 1
cucTemaTmnsaums 3HaHuin

OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 13.5




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
n/n Tema ypoka Bceero Hpakrmyieckne II/I[?»y‘leHl/Iil OﬁlizOBaTeﬂLHble
padoThI pecypenI
1 JBoNoLUMOHHaA Teopns Y. [apsrHa 1
5 JBVxXyLLne cunibl 3B0NOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLecTBOBaHME, ECTECTBEHHbIN 1 1
NCKYCCTBEHHbI 0TOOP
4 PopMm1pOBaHME CUHTETUYECKOW TEOPU 1
3BonoLNn
5 3Tanbl 3BOMIOLMOHHOIO0 npoLecca: 1
MWKPO3BO/OLMSA Y MaKPO3BOIOLLUSA
6 Monynauma — anemeHTapHas efMHMLA 1
3BO/OLMN
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitHbepra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE N3MEHYMBOCTU Y '
ocobei ogHoro Buga»
8 AneMeHTapHble PaKTOpPbI 3BOHOLMM 1
9 AhhekT ocHoBatens. ekt OYTbIIOYHOIO 1
rop/iblLLKa
10 Mwurpauun. M3onsuum nonynsyuin: 1
reorpacuyeckas, 61monormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAOLLMIA 1
(hakTop 3BO/OLMM



12

Monosoii 0T60P

13

14

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pesy/ibTaT MUKPO3BOMOLMK. JlTabopaTopHas
paboTa «/13yyeHne apomMopd0o30B U1
nanoaganTaumii y paCTeHNI U XXMBOTHbLIX»

MprMepbl NPMCNOCo6/1eHNIn y OpraHU3MOB:
Mopdonornyeckme, prU3nNonormyeckue,
OMOXMMMYECKMe, NOBEAEHYECKNE.
Nab6opatopHas paboTta «prcnocobneHns
OpraHn3MoB 1 UX OTHOCUTe/bHas
LienecoobpasHoCTb»

0.5

0.5

15

16

Bug, ero kputepuu 1 CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BULOB
Mo MOP(ONOrMYeCKOMY KPUTEPUIO»

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbTar
MUKPO3BOOLMM

18

19

CB#3b MUKPO3BO/IOLMN 1 3NNAEMNONOTUN

Makpoasontouusa. [NaneoHTonornyeckmne
METO/b! U3YYEHNS IBOMOLMN

20

21

22

Buoreorpatunyeckme MeToAbl N3yUeHNs
3BONOLMN

SM6PUONOTrMYECKME 1 CPABHUTENBHO-
MOP(ONOrNYECKIE METOAbI U3YUeHNs
3BO/IHOLMN

MoneKynspHO-reHeTUYECKNE,
BUOXMMUYECKIME N MATEMATUYECKIE METOAbI
U3YYEHs 3BOHOLLMN




23 O6Lme 3aKOHOMEPHOCTHM 3BONOLNN
24 AfantuBHas paguaumsa. HepaBHOMepPHOCTb
TEMMoB 3BOJOLMN
o5 HayuHble runoTtesbl MPOUCXOXKAEHUSA XU3HU
Ha 3emne
26 [JoHay4Hble NpefCcTaBieHns 0 3apOXAeHNUM
XN3HU
97 OCHOBHbIe 3Tarnbl HEOPraHNYecKon
3BO/MOLMN
28 ["MnoTesbl 3apOXKAEHNA XKU3HN
VicTopua 3emnn n MeToAabl €€ N3yveHns.
29 JNabopaTopHas paboTa «3yveHne 05
Ornm1caHne NCKOMaeMbIX OCTATKOB APEBHUX
OpraHvu3MoB»
30 HauanbHble 3Tarbl OpraHMYecKoi 3BoOIHOLMUM
31 JBOMOLMA 3yKapuoT
OCHOBHbIe 3Tanbl 3BO/IHOLNY PaCTUTENbHOIO
32 mupa. MpakTnyeckas pabota «/13yyeHue 05
0COGEHHOCTEW CTPOEHUA PaCTEHNI pasHbIX
OTAEN0B»
33 OCHOBHbIe 3Tanbl 3BONHOLUN XXNBOTHOMO
mupa
JBO/IOLMSA XKMBOTHbIX. [NpakThyeckas
34 paboTa «/13yyeHne 0CO6EHHOCTEN CTPOEHNS 0.5
MO3BOHOYHbIX XXMBOTHbIX»
35 Pa3BuTurE XMN3HU Ha 3emsie No apam 1
nepuogam
36 MaccoBble BbIMUpaHUA — 3KONOrM4Yeckue




KPWU3nChI npoLuioro

CoBpEeMEHHbI 3KOMOTMYECKUIA KPU3NC, ero

37
0C06eHHOCTH
38 CoBpeMeHHas cucTeMa OpraHN4eckoro
npoLusioro
39 OCHOBHbIe c1CTEMATMYECKUE TPYNMbI
opraHn3mMoB
40 AHTPONO/IOrNA — HaykKa 0 Ye/loBeke
41 Pa3BuTMe NpeacTaBeHNIA O NPOUCXOXKAEHNN
yesioBeka
MecTo YefnoBeka B CUCTEME OpPraHMyecKoro
42 mupa. JlabopatopHas paboTa «/3yyeHue 05
0COGEHHOCTEl CTPOEHUA CKeneTa Ye/loBeka,
CBA3aHHbIX C NPAMOXO0XAEHNEM>»
43 JBuXyLne cunbl aHTponoreHesa
44 CooTHoOLLEHME BUONOrMYECKNX U
couManbHbIX (PaKTOPOB B aHTPOMOreHese
45 OCHOBHbIe CTanKn aHTponoreHesa
46 ManeoreHeTnKa 1 NaneoreHOMMKa
47 JBO/OLNA COBPEMEHHOIO YesioBeKa
Yenoseueckue pacol. MpakTuyeckas paboTta
48 «3yyeHmne 3KoNornyecknx agantaumi 0.5
yesioBeKa»
49 MexamcumnanHapHble MeTob!
aHTpornosiormMu
50 3apoXkaeHne 1 pa3BUTUE IKO/OMK
51 MeToapl 3Konorun. JlabopatopHasi paboTa 0.5




«M3yyeHne MeToL0B 3KOMOrMYECKNX
nccnefoBaHnn

3HaueHe 3KONOrMYECKMX 3HaHWIA Ans

52 1
yesioBeka

53 3JKonormyeckume hakTopsbl 1
AbroTmyeckme aktopbl. CBET Kak

54 3KONOrnyeckumin haktop. JlabopatopHas 1 05
paboTa «BbIsBNeHME NPUCNOCO6NEHNI '
OpraH1M3MoB K B/IMSHUIO CBETA»
AbBroTMYecKme hakTopbl. Temnepatypa Kak

55 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBNeHNEe NPUCNOCOBIEHNI
OpraH13MoB K B/IMSAHUIO TeMrepaTypbI»
ABroTMYeCKMe (hakTopbl. BnaXKHOCTb Kak

56 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «AHaTOMMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»

57 Cpefibl 06MTaHMsA OpraH1M3MoB 1

58 Bruonoruyeckune putmbl 1

59 YKun3HeHHbIe (hOpMbI OpraHU3MoB 1

60 BruoTtuyeckme akTopsl 1
3HauyeHve BMOTMYECKMX B3aNMOLENCTBUI

61 L9 CYLL,ECTBOBaHMS OpPraHM3MOB B Cpefe 1
0buTaHus

62 JKO/IOrNYeCKmne XapakKTepucTUKmM Nonynaumnm 1
OCHOBHbIe NnokKasaTenu NonynaLun:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u 1

rnonoBas CTPYKTypa




OCHOBHbIe Nnokasare/nu nonynaunn:

64 POXKAaeMOCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKonornyeckaa CTpyKTypa nonynauum

66 JvHamnka nonynsaumm u eé perynauns

67 KpwBble pocTa YNCNEHHOCTY NONyNAUnNn.
KpuBble BbDKMBaHNA
Jkonorunyeckas Hywa suga. JlabopatopHas

68 paboTa «pnucnocobneHnst CeMsiH pacTeHui 0.5
K pacceneHuo»

69 Bupg kak cuctema nonynauui

20 3aKOHOMEPHOCTM MOBEAEHNS 1 MUTPaLIA
YXMBOTHBbIX

71 Co06LLecTBO OpraHM3MoB — GMOLLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLecTB 1 NMOTOK 3Hepruu B
aKocucTeme

74 OCHOBHbIE NoKa3aTenn 3KOCUCTEMbI

75 3KON0rnyeckme nupammnpl

76 3meHeHUsi cO06LLECTB — CYKLIECCUU

27 MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMbI 03P
N PeK. IKOCMUCTEMbI MOPEN 1 OKeaHOB

78 MpupoaHble SKOCVIC'I;eMbI. 3KoCcUCTEMBI
TYHZP, NecoB, CTenen, NycTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMBbI

80 Yp6oakocucTtemsl. MNMpakTnyeckas pabota 05

«M13yyeHue 1 onucaHne ypbosKoCUCTEMbI»




3aKOHOMEPHOCTU (DOPMUPOBAHUA OCHOBHbIX

81 B3aMMO/ENCTBNIA OpraHN3mMoB B
aKocucTemax
MexaH13Mbl BO3LeCTBUSA 3arps3HeHNiA

82 pa3HbIX TUMOB Ha CyO6opPraHN3MeHHOM,
OpraH1U3mMeHHOM, MonynALMOHHOM Y
3KOCUCTEMHOM YPOBHSX

83 Brocepa — obLennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocdepe

85 3aKOHOMEpPHOCTK CYLLeCTBOBaHUA buocdepsl

86 KpyrosopoTb! BeLLeCTB U
BMOreOXMMMNYECKME LMKIIbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE GUOMBI
cyLum

88 YcTonumnsocTs 6roctepsl

89 JKO/IOrNYeCKmne KpUsncbl N NX NpUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

01 AHTpOI‘IOFEHHvoe BO3,U,€VICTBUI/Ie Ha
PacTUTeNbHBIA U XXUBOTHBIA MUP

92 OxpaHa npupoasbl

03 OCHOBHble NPUHLMMNbI YCTONYMBOIO
pa3BUTUA YeNIoBEeYECTBa 1 NPUPOAbI
PaLmoHaibHOe NpYPOAoNosb30BaHMe U

94 COXpaHeHne 61ONOrMYecKoro pasHoobpasus
3emnu

95 O606LeHMe No TeMe «MUKPO3BONKOLMA 1 eé

pe3ynbTaThl»




0606LLeHNe No Teme «MaKpo3BooLMs 1 eé

96 1
pe3ynbTaTbl»

97 O606LeHe No Teme «POUCXOXAEHNE U 1
Pa3BUTUME YKN3HN Ha 3eMne»

08 O606LLeHMe No TeMe «PONCXOXAEHME 1
yesioBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeMe «IKONOrUs — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OPraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl 1 cpefa

100 1
0bUTaHNA»

101 O6o6u.|,eHV|Ue no Teme «OK0/0rns BU0B W 1
nonynauunin»

102 O606LeHre no Teme «buocgepa — 1
rnobasibHas aKocucTemMa»

OBLUEE KOJTIMYECTBO YACOB MO NPOrPAMME 102 7.5







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






