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Pabouasa nporpamma no 6uonorum B 10-11-x Knaccax

ba30Bblii ypoBeHb (pacluMpeHHbIN Kypc)

MosacHUTenbHan 3anUcKa

Pabouan nporpamma coctaB/ieHa Ha ocHoBe PefepanbHOro KOMMOHEHTA rocyAapCTBEHHOTO
obpas3oBaTesibHOrO CTaHAapTa, MNPUMEPHOM Nporpammbl cpegHero obuero obpasoBaHus
(ba3oBbIli ypoBeHb), NporpaMmbl cpegHero obuiero obpasoBaHuA no 6uonormm gns 10-11
KnaccoB (6a30Bbii ypoBeHb) aBTOp B.B. MaceyHUK, NONHOCTbIO OTpaKalowen coaepiaHue
MpumepHOM nporpammbl, ¢ y4étom pekomeHgaumin UPO (MHPopmaunoHHO-meToanYECKoe
nucbmo «OnTMmmnsauma npenogasaHua 6uonormm B 10-11 Knaccax obuieobpasoBaTesibHbIX
yupexaeHmn»).

Ha nsyyeHne 6uonormm Ha 6a3oBom ypoBHe npu 2 YacoBoK nporpamme oTeegeHo 140 yacos
(8 10 knacce - 70 yacos, B 11 knacce- 70 yacos). lNpenogaBaHne pacliMpeHHoro 6a3oBoro Kypca
6uonorum ocyulectensetca no YMK, cosgaHHomy nog pykosoactesom MNaceyHuka B.B. Buonorus.
Obwas 6uonorma 10 -11 Knacc: yvyebHMk ana o06weobpas3oBaTeNbHbIX YYpeEKOeHUM
/A.A.KameHckni, E.A.KpunkcyHos, B.B. MaceyHuk. -M.: Opoda, 2013., OH BxoanT B PeaepanbHbiii
nepeyeHb y4ebHMKOB, peKOMeHA0BaHHbIX MUHUCTEPCTBOM 06pa3oBaHMA U HayKu PoccuincKom
depepauum Ha 2017-2018 yyebHbliit roa.

B pabouei nporpamme Hal/IM OTPAKEHUE LENM U 3343a4M U3ydeHusa BUONOrMK Ha CTyMNeHM
cpepHero obuero o6bpas3oBaHWA, M3/N0XKEHHble B MOSACHUTENbHOW 3anucke K MpumepHow
nporpamme no 6muonornmn (6a3oBblii ypoBEHD).

B nporpammy BHeceHbI cneayrowme n3MeHeHusA:
Buonorua 10 Knacc:

3a CYeT pe3epBHOro BPEMEeHM Ha 5 yaca yBennyeHo KOAMYeCTBO YacoB Ha TeMy «PasmHoXKeHue
N MHAMBUAYANbHOE Pa3BUTME OPraHM3mMoB», Ha 1 4Yac yBeNMUYEHO KOMIMYECTBO 4acoB B Teme
«OCHOBbI FEHETUKN» B CBA3U CO C/I0KHOCTbIO M3y4aemoro maTepuasna, yMeHbLEHO KOIMYECTBO
yacoB ¢ 7 4o 4-x B Teme «BBegeHue». Lienb AaHHbIX U3BMEHEHUI -Nydllee YyCBOeHMEe y4yebHoro
MmaTepurana Kypca «0buwan 6uonorma 10 knacc». PesepBHoe Bpems cocTaBnsAeT 4 yaca.

Mo nporpamme 3ansiaHMpoBaHo 8 nabopaTopHbix paboT,l npakTnyeckas, 4 3ayéra.
buonorna 11 knacc:

3a CYET pe3epBHOr0 BPEMEHM Ha 2 4aca YyBE/NIMYEHO KOAMYECTBO 4acoB Ha Temy «OCHOBbI
cenekumm n bruotexHonormm», Ha 1 yac —«AHTponoreHes», Ha 5 Yacos- « OCHOBbI 3KONOTUNY B
CBSAI3U CO CNIOXKHOCTbIO M3y4aemMoro maTepuana., 06bEMHbIM NPAKTUKYMOM.

Mo nporpamme 3aniaHMpPoBaHO 7 nabopaTopHbIX paboT, 7 NpaKTUYECKNX paboT,2 IKCKypCuu,
3 3ayéra.



O6uwan xapaKTepucTuka yuebHoro npegmera

Bonblwon BKnag B AOCTUXEHWE TNaBHbIX Lenen cpegHero obuero obpasoBaHUs BHOCUT
n3yyeHne 6MoONOrMK, KOTopoe NPU3BaHO obecneynTs:

1) popmmpoBaHMe cUCTEMbI BMONOTMYECKMX 3HAHWUI KaK KOMMOHEHTa eCTeCTBEHHO-Hay4yHOM
KapTUHbI MUPa;

2) pa3BuTME JIMYHOCTM  OByvaloWwMXca, WX  WUHTENNEeKTyalbHOEe W HPaBCTBEHHOE
coBeplleHCcTBOBaHNE, GOPMUPOBAHUE Y HUX TYMAHUCTUYECKMX OTHOLLUEHUWA M 3IKOJIOTMYECKU
uenecoobpasHoro noseaeHun B ObITy U TPYA0BOWN AEATENBHOCTY;

3) BbIpaboOTKYy MNOHMMaHMA O6WECTBEHHON MNOTPebHOCTM B pPasBuTMM BuonorMM, a TaKkKe
dbopmMpoBaHME OTHOLIEHMA K BMONOrMM Kak BO3MOXKHOM obnactu Oyayuiert npakTUyYecKom
[eATeNbHOCTU.

Llenu 6uonornuyeckoro o6pasoBaHma GOpPMyIMPYHOTCA Ha HECKONbKUX YPOBHSAX: r106aNbHOM,
MeTanpegMeTHOM, JIMYHOCTHOM W MpPegMeTHOM, Ha ypoBHe TpeboBaHWI K pesynbTaTam
OCBOEHMSA CoAepKaHUA NpegMeTHbIX NPOrpPamm.

FnobanbHble uenu 6uonormyeckoro o06pa3oBaHUA  ONPEAENAITCA  COUMaNbHbIMK
TpeboBaHMAMKU, B TOM UYMCNE WU3MEHEHWEM COLMANbHOW CUTyaUUU pPasBUTUA — POCTOM
MHPOPMaALMOHHbIX NEPErpy3oK, U3MEeHEeHMEeM XapaKkTepa 1 cnocobom o6LLeHMA U couManbHbIX
B3aMMOJeNCTBUN.

Momumo 3Toro, rnobanbHble Lenu GOPMyNUPYHOTCA C YY4ETOM PACCMOTPEHUs BUoorMyeckoro
06pa3oBaHMA KaK KOMMOHEHTa cucTemMbl 06pPa30BaHMA B LE/SIOM, NO3TOMY OHU SABAAIOTCA
Hanbonee O6WMMM WM COUMANBHO 3HAUYMMbIMU. C y4ETOM BblEHA3BaHHbIX MNOAXOA0B
rno6anbHbIMM Lenammn 6uonornyeckoro obpasoBaHna ABNAIOTCA:

coumanmsauma obyyatoWMXCA KaK BXOXKAEHME B MUP KYNbTYpPbl U COLMANbHbBIX OTHOLLIEHUMN,
obecneymBatoLLee BKIOYEHME YHALLMXCA B TY UAW UHYIO TPYNny Uan obLHOCTb — HOCUTENA ee

HOPM, LEHHOCTEN, OPUEHTALUIA;

npuobuweHne K MO3HABaTE/NbHON Ky/bType KaK CUCTeMe MNOo3HaBaTe/lbHbIX (Hay4HbIX)
LEeHHOCTEN, HaKOoM/eHHblXx obuiectBom B chepe 6buonornyecko Hayku. Mommmo 3TOro,
6uonornyeckoe obpasoBaHMe NpM3BaHO obecneynTb:

OPUEHTALMUIO B CUCTEME 3TUYECKMX HOPM U LEHHOCTE OTHOCUTE/IbHO METOL0B, Pe3y/bTaToB
W JOCTUMKEHWUI COBPEMEHHOMN BUOTIOTMYECKOM HayKu;

pa3sBUTME NO3HABATE/IbHbIX KayecTB JIMYHOCTU, B TOM YMUC/e NO3HaBaTe/IbHbIX MHTEPECOB K
n3y4eHmto obwmMx 6MoNOrMYecknx 3aKOHOMEPHOCTEN U CAMOMY NPOLLECCY HAYYHOTO NO3HAHWUS;

oBnageHue y4yebHO-No3HaBaTENbHbIMU U LLEHHOCTHO-CMbICIOBbIMW KOMNETEHTHOCTAMM A1
dbopmuMpoBaHNA MO3HaBaATe/IbHON M HPABCTBEHHOW Ky/bTypbl, HAy4HOrO MWPOBO33PEHMUA, a
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TaKXXe meTogonorvert 6OMONOrMYECKOro 3KCNEePMMEHTA W 3/IEMEHTApPHbIMM  MeToZaMMm
6MoNorMYecKknx nccnenoBaHui;

CIJOpMMpOBaHMe 9KON0IrnM4eckoro CosHaHnA, LEHHOCTHOINO OTHOLWEHNA K *Knsom npupoge u
YE/10BEKRY.

LleHHOCTHbIE OPUEHTUPDI coaepKaHUA Kypca buonorum

JInyHocTb B npouecce AeATENbHOCTM OB/lIAAEBAET CUCTEMON LEHHOCTEN, ABAAIOLWMXCA
3N1€MEHTOM KY/IbTYPbl M COOTHOCALLUMXCA C HA30BbIMKN 31EMEHTAMM KYNIbTYPbl: NO3HABATE/IbHOW,
TpyAa 1 6bITa, KOMMYHUKATUBHOM, 3TUYECKOM, 3CTETUYECKOM.

Mpw 3TOM BeAyLLY PO/b B Kypce 6UON0rMmn UrpatoT No3HaBaTeIbHbIe LLeHHOCTU, TaK Kak AaHHbIN
y4yebHbIVi NpegMeT BXOAWT B rpynny NnpeaMeToB NO3HaBaTENbHOIO LMKAA, MaBHaA Leib KOTOPbIX
— M3y4YeHune NpUpPoAbI.

OCHOBy NOo3HaBaTEeJ/IbHbIX LI,EHHOCTeﬁ COCTaBNAKT HAY4YHblE 3HAHWA, HaAy4YHbleé METOAbI
No3HaHWA. llo3HaBaTesibHble LEHHOCTHble opueHTauun, d)OpMMpyEMbIe Yy 06y‘-laf0|.I.I|MXCﬂ B
npouecce nsy4vyeHwumA 6VIO/'IOFVIVI, npoABAATCA B NPU3HAaHNN UEHHOCTU Hay4YHOro 3HaHwuA, ero
ﬂpaKTMHECKOVI 3Ha4YNMOCTH, 4OCTOBEPHOCTHN, LLEHHOCTU 6MON0TrMYECKMX mMmeToa08B nccnenoBaHuA
06BbEKTOB *KMBOW npunpogbl, NOHNMaHUN CNOXKHOCTU U NPOTUBOPEYNBOCTU CaMOro npouecca
NO3HAHWA KaK N3BEYHOrIo CTpemaeHnAa K UCTUHE.

Kypc 6uonormn obnagaet BO3MONKHOCTAMU Ansi GOPMMPOBAHUA KOMMYHUKATUBHDIX
LeHHOCTel, OCHOBY KOTOPbIX COCTaB/AOT NpoLecc 0bLeHMA, rPaMOTHan peyb, a LleHHOCTHbIE
OpMEHTaLMKN Hanpas/eHbl Ha BOCMUTAHME CTPEM/IEHMA Y 00yYatoWMXCa rpaMOTHO NONb30BaTbCA
6nonorMyeckon TEPMWUHONOTMEN W CUMBOJIMKOW, BECTU [AOMANOF, BbICAYWWBATb MHEHMUE
OMNMOHEHTa, y4acTBOBaTb B AMCKYCCUM, OTKPBITO BbipaKkaTb M OTCTaMBaTb CBOO TOYKY 3pEHUA.

Kypc 6uonormm B Hambonblieid mepe MO CPaBHEHMIO C APYTMMWM LIKOAbHBIMW KypCcamu
HanpasneH Ha GOPMMPOBAHME HPABCTBEHHbIX LEHHOCTEM — LLeHHOCTU KM3HM BO BCEX ee
NPOABNEHUAX, BKAOYAA MOHMMAHME CAMOLLEHHOCTM, YHWUKANbHOCTU U HEMOBTOPMMOCTM BCEX
¥KMBbIX 0OGHEKTOB, B TOM YMC/IE U YeI0BEKa.

LleHHOCTHble opueHTUpbl, dopmupyemble B Kypce Ouonorm B cdepe ICTETUUECKUX
LeHHOCTe, npeanonaraloT BOCMUTAHWE Yy oOOy4yarowmxca CNOCOBHOCTU K BOCMPUATUIO U
npeobpasoBaHMIO }KMBOM NPUPOLbI MO 3aKOHAM KPAcoTbl, FAPMOHMU; 3CTETUYECKOTO OTHOLLEHUSA
K 06 bEeKTaM }KMBOWM NpUPOAbI.

Bce Bbiwe 0603HaYEHHbIE LLEHHOCTU U LLEHHOCTHbIE OPUEHTUPbI COCTABASAIOT B COBOKYMHOCTU
OCHOBY A/1A GOPMMPOBAHUA LLEHHOCTHOrO OTHOLWEHWUA K NpuUpoAe, ObLLecTBY, Ye/OBEKY B
KOHTEKCcTe obLieyenoBeyecknx LeHHOCTen UCTUHDI, L06pa U KpacoTbl.

MecTto Kypca 6uMonoruu B 6asmcHom yue6Hom naaHe

Kypcy 6ruonormmn Ha cTyneHn cpegHero obuiero obpasoBaHma npegLiectsyeT Kypc buonorum,
BK/IHOYAIOLLMNIA 3/1eMEHTapHble cBeAeHNsA 0 bnonormyecknx obbeKTax: KneTke, opraHusme, suae,
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aKkocucteme. Mo cyTn, B OCHOBHOWM WKoe NpeobnafaeTt coaepaHune, HaLueNeHHoe Ha U3yyeHue
OPraHM3MEHHOro YPOBHA  OpPraHM3auMM  KU3HM W HEKOoTopbix 0bwebronornyeckmx
3aKOHOMEPHOCTEMN.

B 10-11 knaccax packpbiBatoTca H6osiee rnyboko obume Guonornyeckme 3akOHOMEPHOCTH,
NPOABNAIOWMECA Ha PasHbIX YPOBHAX OPraHW3auMu XUBOW npupoabl (0bMeH BelecTs U
npeBpalleHna sHeprun, ¢GOTOCUMHTE3, 3BO/IOLMA, 3aKOHOMEPHOCTU HAC/NEeACTBEHHOCTU U
N3MEHYMBOCTH).

CopeprkaHue Kypca 61Monormm B OCHOBHOWM LLKOJIE, BKKOYatoLee CBeAEHNS 0 MHOroobpasum
OpraHn3amoB, 6UOIOrMYECcKOM NPUPOAE M COLMANIBHOMN CYLLLHOCTM YEe/10BEKa, CIYXKUT OCHOBOM ANs
AanbHENLLEro n3y4yeHms obwmx 6MonorMyecknx 3aKoOHOMepHOCTeN, TEOPUIA, 3aKOHOB, TMNOTE3 B
10-11 Kknaccax, rge ocoboe 3HauyeHMe MNpuobpeTaldT MMUPOBO33PEHYECKME, TeopeTUyeckue
NMOHATUA.

Pe3ynbTaTbl 0CBOEHUA Kypca 6uonorum

MN3yyeHne Kypca 6uonormm B 10-11 Knaccax HanpaBAeHO Ha AOCTUXEeHMe obydyatowmmuca
cneayrowmx NIMYHOCTHbIX PEe3yNbTaToB:

peannsaunmm  3TUH4ECKMUX YCTAaHOBOK MO OTHOWEHUID K 6ronornyeckum OTKPbITUAM,
ncenenoBaHNAM U UX pe3ynbtaTam,

NPU3HaHWUA BbICOKOW UEeHHOCTUN XMU3HU BO BCEX €e MNpoABaeHUNAX, 300PO0BbA CBOEro U Apyrux
mop,eﬁ, peann3aunm yCtaHOBOK 340p0OBOIo o6pa3a HKU3HWY,

cbOpMMPOBAHHOCTM NO3HABATE/IbHbIX MOTMBOB, HaNpPaB/IeHHbIX Ha NOly4eHMe HOBOrO 3HAHUA B
obnactn 6uonorum B cBsisn c byayuien nNpodeccnoHabHOM AeATeNbHOCTbIO MU BbITOBbIMU
npob6semamu, CBA3AaHHbIMU C COXPaHEHWMEM COBCTBEHHOrO 370POBbS M  3KONOTMYECKOM
6e3onacHocTH.

MeTaHPEAMETHbIMM pe3ynbtaTaMM OCBOEHUNA BbIMYCKHWUKaMKU nNporpammsbl Mo 6uonorum
ABNAKOTCA:

OBNaAeHMe COCTaBAALWMUMMN UCC/IeA0BaTEIbCKOM U MPOEKTHOW AeATeNbHOCTM, BKAOYanA yMeHUA
BMAETb Npobaemy, CTaBUTb BOMPOCHI, BblABUraTb rMNoTe3bl, AaBaTb ONPeAeNeHUs MOHATUM,
KnaccupuumposaTb, HabnoaaTb, NPOBOANUTL IKCMEPMMEHTDLI, Ae1aTb BbIBOAbI U 3aKNOYEHMA,
CTPYKTYpPUPOBaTb MaTepuras, 06bsACHATb, A0KA3bIBATb, 3aLLMLLATL CBOU UAEN;

yMeHue paboTatb C pPasHbIMWU  UCTOYHUKAaMM OUONOrMYyecko WHbOpMaUUK: HaxoauUTb
6uonornyeckyto MHGOPMaLLMIO B PA3/IUYHbBIX UCTOYHMKAX (TEKCTE yuebHUKA, Hay4YHO-NONYAAPHOM
nutepatype, 6MONOrMYecKkMx CcnoBapsAX W CAPaABOYHWMKAX), AHAZM3MPOBATb U OLEHWUBATL
nHpopmaumio, npeobpasosbiBaTb MHPOPMALUIO U3 O4HOM GOPMbI B 4PYTYIO;

CNocoBbHOCTb BbIBMPaTh LieNeBble U CMbICI0BbIE YCTAHOBKM B CBOMX AEWCTBMAX WU NOCTYNKax no
OTHOLLUEHMUIO K }KMBOW NPUPOAE, 340P0BbI0 CBOEMY N OKPYKAIOLLUX;



YMeHWe afleKBaTHO MCMONb30BaTb peyeBble CPeAcTBa ANA AUCKYCCUW U apryMeHTauuu CBOEeM
No3numMmn, CPaBHMBATbL PasHble TOYKU 3PEHMA, aPTYMEHTUPOBATb CBOK TOUKY 3PEHUS, OTCTaMBaTb
CBOIO MO3ULMIO.

MpeameTHbIMKU pe3ynbTaTaMuM OCBOEHMS BbINMYCKHMKaMK CTapllei LWKO/bl NMporpammbl Mo
61on0rMm Ha 6a30BOM ypoOBHE ABNAIOTCA:

1. B no3HaBaTenbHo (MHTenneKTyanbHou) chepe:

XapaKTePUCTUKA COAEpPKaAHUA BMONOTNYECKMX TEOPUN (KNeToUHan, 3BONIOLUMOHHAn Teopua Y.
[apBuHa); yueHua B. U. BepHaackoro o buocdepe; 3akoHoB . MeHaens, 3aKOHOMEpPHOCTEN
M3MEHYMBOCTM; BKNAAA BblAAIOLWMXCA YYEHDbIX B Pa3BUTME BUONOrMYECKON HayKu;

BblA€/NIeHMEe CYLL,EeCTBEHHbIX MPU3HAKOB OMONOrMYECKMX OOBEKTOB (KNETOK: PacTUTENbHbIX U
YKMBOTHbIX, AOAAEPHbIX U AAEPHbIX, MON0OBbIX U COMaTUYECKMX; OPraHU3MOB: OAHOKAETOYHbIX U
MHOTOK/IETOYHbIX; BUAO0B, 3KoCcMcTeM, brocdepbl) n npoueccoB (06MeH BELLECTB, Pa3MHOMKEHUE,
AEeNeHne KNeTKM, OnnoAoTBOPEHWe, AEWCTBME WUCKYCCTBEHHOTO WM ecTecTBEHHOro oTtbopa,
dopmunpoBaHne npucnocobneHHocTn, obpa3oBaHMe BWAOB, KPYroBOPOT BELLECTB MU
npeBpalLeHMA SHePrumn B akocucTtemax u buocdepe);

obbsAcHeHWe poan 6Guonormnm B GOPMMPOBAHMM HAYYHOrO MMPOBO33PEHUA; BKNAAA
61oNornyecknx Teopuin B GopMmnpoBaHmne COBPEMEHHOM ecTeCTBEHHO-HaY4YHOW KapTUHbI MUPa3;
OTPULATENbHOTO B/MAHUA a/IKOTOAA, HWUKOTMHA, HAPKOTUYECKMX BELLeCTB Ha pa3BuTHe
3apoapblllia YeN0BEKa; BANAHUA MyTareHoB Ha OPraHU3M YesioBeKa, 3K0JI0rMYeckmMxX GpakTopoB Ha
OpraHu3Mbl; NPUYUH 3BONOLIUKN, U3MEHSAEMOCTU BWAOB, HapyLIEHWI Pa3BUTUA OPraHU3MOB,
HacneACcTBEHHbIX 3ab601€BaHNIA, MyTaLUUiA, YCTOMYMBOCTU U CMEHbI SKOCUCTEM;

npuBeAeHne A0Ka3aTeNbCTB (aprymeHTaumsa) eaAuHCTBA XMUBOW U HEXUBOW NPUPOAbI, POACTBA
YKMBbIX OPraHM3MOB; B3aMMOCBA3EM OPraHM3MOB M OKpYKalolieh cpeapl; HeobXxoaAmmocTu
COXpaHeHus mHoroobpasua BUAOB;

YMEHME N0Nb30BaATbCA BUONOrNMYECKON TEPMUHONOTMEN U CUMBOJIMKOW;

peleHne 3n1eMeHTapHbIX 6OUMONOTMYECKMX 33[4ay; COCTaB/leHME 31EeMEHTApPHbIX CXem
CKpeLLMBaHMA U CXeM NepeHoca BELWECTB M SHEPrnmn B sKocucTemax (Lenu nutaHms);

onucaHue ocobeit BUAOB N0 MOP(OIOrMYECKOMY KPUTEPUIO;

BblAB/IEHNE WM3MEHYMBOCTM, NPUCNOCOBNEHN OpPraHU3MOB K cpede 0bMTaHWA, UCTOYHMKOB
MyTareHOB B OKpYy»KatoLen cpeae (KOCBEHHO), aHTPOMOreHHbIX U3MEHEHWI B 3KOCUCTEMAX CBOEM
MECTHOCTU; U3MEHEHUI B SKOCUCTEMAX Ha BMONOrMYEeCcKUX MoAeNAX;

CpaBHEHME BUONOTMYECKUX OOBEKTOB (XMMWUYECKUIA COCTaB TeN KUBOW M HEXMBOW NPUPOAbI,
3apOoAblilM YeNOBEKA U APYrUX MNEKOMUTAIOWMX, MPUPOAHbBIE SKOCUCTEMbI U arPO3KOCUCTEMDI
CBOEM MEeCTHOCTM), NPOLECCOB (ECTECTBEHHbIN M UCKYCCTBEHHbIM OTOOpP, NON0BOE U Becnonoe
pa3MHoXKeHune) n GopmynnMpoBKa BbIBOLOB Ha OCHOBE CPaBHEHMUA.

2. B LeHHOCTHO-OpUeHTaUuMOoHHOMU chepe:




aHaNM3 M OLEHKa PasINYHbIX TMNOTE3 CYLLHOCTU KU3HWU, MPOUCXOKAEHMA KU3HU U YENOBEKA,
rnobanbHbIX 3KONOrMYECKUX Npobsiem W nyTen WUX pelleHus, NoCneacTBUiA CoBCTBEHHOM
OEATEeNbHOCTM B OKpyKatowen cpeae; bnonornyeckon mHGopmaumm, Noay4aemomn ns pasHbix
NCTOYHUKOB;

OLLEHKa 3TMYECKUX acCMeKTOB HEKOTOpbIX WcciedoBaHUM B obnactm  BUoTexHONOrmu
(KNoOHMpPOBaHMeE, UCKYCCTBEHHOE ON0A0TBOPEHME, HAaNPaB/EHHOE U3MEHEHWNE TeHOMaA).

3. B chepe Tpyaosoi AeATeNbHOCTU:

oBlageHne ymeHnAmMmn n HaBblkaMmn NOCTaHOBKU 6MonorMyecKmx IKCNEPUMEHTOB U 0b6bACHEHUA
X pe3ynbtaTtos.

4. B chepe dusnyeckom AeaTenbHOCTU:

obocHoBaHWe u cobnogeHre mep NPoPUAAKTUKM BUPYCHbIX 3ab0neBaHmMi, BpeAHbIX MPUBbIYEK
(KypeHue, aNKoronnsm, HapKOMaHus); NPaBuUA NOBEAEHUA B NPUPOLHON cpeae;

BMPYCHbIX (B TOom uucne BUY-uHbeKkummn) 3abonesaHuin, BpeaHbIX NpPUBbIYEK (KypeHue,
a/IKOro/IN3M, HAPKOMAHMA).

NMnaHupyemble pe3ynbTaTbl OCBOEHUA NPOrpaMmbl
BbINYCKHUK HayuuTca:

NONb30BaTbCA 3HAaHMEM O06LWEBNONOTMYECKUX 3aKOHOMEPHOCTEM ANA OObACHEHMA pPoau
6uonorum B GOPMMPOBAHUM MO3HABATE/IbHOW Ky/AbTypbl, HAYYHOrO0 MWMPOBO33PEHMA W
COBPEMEHHOI eCTEeCTBEHHO-HAYYHOW KAPTUHbI MUPA; MPOUCXOXKAEHUA U PA3BUTUA KM3HM Ha
3emne; NpUYMH 6MONOTNYECKON 3BONIOLMM;

NPUMEHATb MeToAbl BMONOrMYeckon Hayku (HabnoaeHue, 3KCNEPUMEHT, M3MepeHue) ans
npoBeAeHNs NCCNef0BaHNI }KUBbIX 0ObEKTOB U 06bACHEHWUA NONYUYEHHbIX Pe3ynbTaToB;

BNafEeTb NpMemamm paboTbl C Ppa3HbIMW MCTOYHUKAMM BUonormyeckomn MHpopmaumnmn: otbmnparo,
aHaNM3MpoBaTb, CUCTEMATM3MPOBATbL, NEPEBOANTb U3 OAHON GOPMbI B APYryIO;

OpUEHTNPOBATLCA B CUCTEME MNO3HABATE/IbHbIX LI,eHHOCTel‘;L' NPU3HaBaTb BbICOKYHO LEHHOCTb
KN3HN BO BCeEX €€ npoAsaeHnAX U OCO3HAHHO CO6J'II-O,CI,aTb OCHOBHblIE NMPpUHUUNBI U NpaBuUia
OTHOLUEHMA K }KUBOM npupoge.

BblnYCKHMK NONYYUT BO3SMOXHOCTb HAYy4YUTbCA:

cobnogaTb mepbl NPOOUNAKTUKM OTpaBieHni, BUY-MHPeKUnM, HacnenCTBEHHbIX, BUPYCHbIX U
Apyrux 3a60/1eBaHNI, CTPECCOB, BPEAHbIX NPUBbIYEK (KYpEeHWE, aIKOFOIM3M, HAPKOMAHMA);

OLEHMBATb 3TMYECKME aCMeKTbl HEKOTOPbIX MWCCAeAoBaHW B 06nacTm  BMOTEXHONOTUU
(KNOHMpOBaHMe, UCKYCCTBEHHOE ON/I0A0TBOPEHME);



dopMmnpoBaTb NO3HaBaTE/IbHblE MOTUBbI U MHTEPECHI, HAanpaB/JeHHble Ha MOJyYeHUEe HOBOTO
3HaHMA B o0b6nactM 6uonormm B CBA3KM C peweHnem 6bIToBbIX MNpobaem, COxXpaHeHUem
CcobCTBEHHOrO 34,0POBbs U 3KONOTMYECKOM 6e3onacHoOCTY;

pa3BMBaTb KOMMYHMKATUBHYIO KOMMNETEHTHOCTb, MCNOAb3ysA CpeacTBa YCTHOM M MUCbMEHHOM
KOMMYHUKaLUWK, NPOABAATb FOTOBHOCTb K YBAaXKEHUIO MHOW TOYKW 3PEHUA MPU 0OCYKAEHUU
pe3ynbTaToB BbINOJIHEHHOM PaboTbl, GOPMYANPOBATb COOCTBEHHOE MHEHWE, aPryMeHTUPOBaTb
M OTCTanBaTb CBOIO TOYKY 3pPEHMA, COTPYAHNYATb NPM BbipaboTKe obLiero peweHus;

nposoanTb y4vyeHuUYeCKne npoeKkTbl No wnUccnegoBaHUIo CBOMCTB OMONOrMyecKkux 06'beKTOB,
nMmMmerLwmnx saxXHoe npakTnyeckoe 3Ha4vyeHune.

NHPopMaLUOHHO-MeTOANYECKOE MUCbMO
«OnTumunsauma npenogasaHua 6uonorum B 10-11 knaccax obweobpasoBaTtenbHbIX
yuypexaeHumn»

CornacHo KoHuenuuu npodunbHoro obydyenus, Ha lll ctyneHn WKonbHOro obpasoBaHuA
y4yebHble npeameTbl, B TOM Yyncae U 6monorua, moryt nsydatoca nmbo Ha 6azosom, 1Mbo Ha
npodunbHbIX YPOBHSAX. Mpn 0b6yyeHMM Ha 6Ga3oBOM YpOBHE Ha Becb Kypc buonornmn 10-11 Knacca
otBoamMTCA Bcero 70 yacos, Ha npodpunbHOM ypoBHe — 210 yacos. ObpasosBaTenbHbIM NpoLEece B
cpegHel LWKoMe 3aBepllaeTca He3aBMCMMOW BHELLHEM OUEHKOMW YpPOBHA 06y4eHHOCTH
BbINYCKHUKOB — €4MHbIM TFOCY[apCTBEHHbIM 3K3amMeHOM, KoTopbiit ¢ 2009 ropa BBeAEH B
WTaTHbIN peXXum. KOHTpoNbHO-u3meputenbHbie matepuanbl EMN coctaBneHbl B COOTBETCTBUM
C rocyAapcTBeHHbIMU CTaHAapPTamMu obpasoBaHuAa pna npodpunbHoro obyuyeHus, HO Ha
npopunbHOM ypoBHe 6uonoruio usyyalor He 6onee 15% BbINYyCKHUKOB 06pasoBaTeNbHbIX
yupexgeHun obnactu, Bbibupalowmx 3K3ameH no 6uonormn. Kak Ke LWKONAQA MOXKeT
YAOBNETBOPUTb 06pasoBaTesibHbie NOTPE6HOCTM CBOMX YYEHUKOB MO NoarotosBke K EM? Beapb
n3yyeHue npegmeTta Ha 6a30BOM YPOBHe ABHO He obecneymBaeT HEOOX0AMMYH NOAFOTOBKY A/s
yCMewHon cpayn 3K3ameHa. [1OCTAaTOMHO CKas3aTb, YTO TaKMe BAKHEWLWMEe BOMPOCbl Kak
XPOMOCOMHAsA TEOPUA HACNEACTBEHHOCTM U CUHTETMYECKAA TeopumA 3BOAOLMK, Bronornyeckmni
nporpecc n BGUONOrMYECKUIA perpecc, CUEMIeHHoe C NOMOM Hac/ieAoBaHWe, PoJib FEHOB B
6uocuHTese 6enka, yasoeHne monekyn IHK B knetke B 06A3aTeslbHOM NopAgKe BKAKOYAOTCA B
cogeprkaHue ElMN, Ho Ha 6a30BOM ypOBHE OHM M3Y4atOTCA TOIbKO B 03HAKOMUTENbHOM MaHe. B
uenom 3aaaHuA no obweit 6Guonormm B aK3ameHauUOHHbIX pabotax EM coctaBnsaoT 6onee
50%, 3a ux BbiNOJIHEHUE BbINYCKHUK MOXKET NoNAy4unTb 64% OT 06Lero KonnyecTsa NEPBUYHbIX
6annos.. B IX knacce nsyyaetca pasgen «BeegeHue B 061Lyto 6M0N0OrMO» 1 3TO, AENCTBUTENBHO,
TO/IbKO BBEAEHMNE, TaK KaK AEeBATUKIACCHUKMN HE CNOCOOHDI eLwé pa3obpaTbCsa B MONEKYAAPHDIX U
LUMTONOIMYECKMX OCHOBax obuebuonornyecknx npoueccos. CoBepLlieHHO o4eBMAHO, 4To Ha Il
CTyneHn obpasoBaHmMA cTapLleKNacCHMKam HeobxoaAMm NONHOLEHHbIM Kypc obuien 6uonorum.



B 60onbliMHCTBE 06pa3oBaTe/IbHbIX yupeXaeHnn 061acTh, y4nTbiBaA NPAKTUYECKYHO 3HAYMMOCTb
npeameTa 1 ero NonyasapHOCTb Cpeau BbIMYCKHUKOB cpeaHeit wkonbl, B 10 n 11 knaccax BBoAAT
O[lHOYACOBOWM 3NEKTUBHbIM npeameT «YPOBHM OpPraHM3aLUnM KUBOM MaTepum», KOTOPbIA
baKTUYECKM CAYKWUT gononHeHMem K 6asoBomy Kypcy. Npu 3TOM, Kak nNpasBuao, AaHHbIN
3N1eKTUBHbIA NpegMeT M3y4aloT BCe YYEHWKM Knacca. OQHAKO WMCKYCCTBEHHOE pa3gBoeHue
€4MHOro No coAepyKaHui npeameTa Ha ABa OAHOYACOBbIX Kypca (6a30BbIf KYpPC U 3/1EKTUBHbIN
NPeaAMET) CHUMKaeT AuAaKTU4Yeckyto 3¢deKTUBHOCTb yyebHOro npouecca, CO3ZaéT AULHME
npobaembl ANA YYUTENA U YYaALMXCA, HANPUMep, C HaKoNJeHNnem OTMEeTOK. [o3aTomy, B Lensax
onTMmu3aumMmu obpasoBaTeNbHOro Npouecca, peKomeHAyeTca U3ydaTb 6a30Bblid Kypc obuiei
6uonoru v anekTUBHbIN Npeamert B 10-11 Knaccax Kak eguHblii 140 yacoBow yuebHbIN npegmer
(no 2 yaca B 10 1 11 Knaccax). ObyyeHne B J@HHOM BapuaHTe OyAeT TakKe NPOBOAUTLCA HA
63a30BOM YpOBHE, HO Y)Ke CYyLEeCTBEHHO pPaCWMPEHHOM KaK B TEOPEeTMYECKOM, Tak M B
NPaKTUYecKoM 4YacTM nporpammbl. PacwmpeHHbin 6a30BblA KypCc NO3BOAAET pPaccTaBUTb
aKLeHTbl B coaeprKaHum yuebHoro npouecca cornacHo tpeéosaHuam EM. Hanpumep, yaennto
OOMKHOE BHMMaHMe Bonpocam meTabonnama B KAeTKe, PEeLeHUIo 3a4a4y No MOJIEKYNSPHOMN
61010 N KOMBUMHUPOBAHHbIX TEHETUYECKMX 33434 Ha AnrMbpuaHoe ckpelimBaHue, rnybxke
PacCcCMOTPETb MEXaHU3Mbl MUKPO3BOOLMMU, MPOBECTM AOMNOHUTE/IbHbIE NPAKTUYECKME 3aHATUA
no 3BOAKOUMM W 3KoNormu. Kpome TOro, B nporpammy pacwmpeHHoro 6a3oBOro Kypca
uenecoobpasHo BKAYUTL paf, 06LLEONONOrNMYECKNX BOMPOCOB, KOTOPblE 0ObIYHO HE BXOAAT B
LWKO/IbHble Y4EOHUKN, HO eCTb B NEPEYHE 3/IEMEHTOB COAEPKaHMA, NPOBEPAEMbIX Ha eaMHOM
rocyaapCTBEHHOM 3K3ameHe no 6MonorMm. 3To OCHOBHbIE BUAbI PACTUTE/IbHBIX U KMUBOTHbIX
TKAHEW, }KU3HEHHbIE LMKNbI PAaCTEHUN, MECTO U POJiIb B HAUX MMUTO3a U MeiNo3a, COBPEMEHHasn
CUCTEMATMKA KaK OTOobpaKeHue 3BOMIOUMM OpraHMYeckoro mupa. [JaHHble BOMPOCbl 4acTo
BbI3bIBAOT 3aTPYAHEHMSA Y IK3aAMEHYEMDbIX.

Haubonee ypo6HbIM ANA NnpenoaaBaHUA pacluMpeHHoro 6asoBoro Kypca 6uonoruu asnsaerca
yuyebHO-MeToAMUYECKUII KOMNNEKT, CO3AaHHbIN noAa pykoBoacTBom MaceuyHuka B.B. (O6was
6uonorna. 10-11 knacc: yuebHMK ana obuieobpasosat. yupexkaeHunin/ A.A. KameHckuin, E.A.
KpukcyHos, B.B. MNaceuyHuk. — M.: ipoda, 2006 1 nocs.). MoxKHO ncnonb3osatb 1 apyrue YMK no
obuwel 6uonornm ansa 6a3oBOro ypoBHA 0Oy4YeHUs, BKIOYEHHbIE B PErMOHAJIbHbINA NepeyeHb
y4ebHMKOB, pPEKOMEHAO0BaHHbIX Ana obuweobpasoBaTenbHbiX  yuypexaeHun. OpgHako
obpasoBaTenbHasa Nporpamma OpMEHTUPOBaHA B NepBYl0 ovyepeab Ha y4ebHUK B.B. MaceyHuKa.
B 10 1 11 Knaccax Ha 6a3oBomM ypoBHe M 6Ha30BOM pacLUIMPEHHOM YPOBHE M3y4atoTCca OAHU U Te
e TeMbl, TO/IbKO B pa3HbiXx 06béMax, 0HaKO HAaYMHATb U3y4aTb PaclUMpPeHHbIN 6a30BbIi Kypc
B HOBOM y4yebHOM roay Hago c¢ 10 knacca. [ns peanmsaumm obpasosaTesibHOM NpPOrpammol
pacwmpeHHoro 6a3oBoro Kypca 6buonorum ana 10-11 Knaccos TakKe HeobXo4MMbl CTaHAAPTHbIE
HarnsgHble nocobua, nabopatopHoe obopyaoBaHMeE, HATypPasbHbIM pPa3gaToyvHbIM maTepuan,
TeEMaTUYecKMe COOPHMKU  KOHTPOJIbHO-U3MEPUTE/IbHbIX  MaTepuasioB, Pa3HOYPOBHEBbIE
OVAAKTUYECKMEe MaTepuasnbl A NPAKTUYECKUX 3aHATUN.



COAEPXKAHUE KYPCA
ObLLUAA BMOTIOIMNA 10 KNACC

(704, 2 y B Hepgenio)
BeepeHue (4 u)

Buonorma Kak Hayka. O6bekT usydyeHuma buonormm — Kueasa npupoga. KpaTkasa mcropua
pa3suTna buonornn. OTAMYUTENbHbBIE NPU3HAKM }KUBOW NPUPOAbI: YPOBHEBAA OpraHmM3aLma u
sBositouna. OCHOBHbIE YPOBHM OpraHM3aLmnm Xusom npupoapl. buonormyeckme cuctemol. Obwue
NPU3HaKM  Buonornyeckmx  cuctem. CoBpeMeHHass  eCTeCTBEHHO-HAyyHaa  KapTWHa
mupa. Ponb 6uonorvyeckux Teopuin, uaen, runotes B GOPMMPOBAHMU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM  KApTMHbl  MMpa.  MeToabl  MO3HAHUA  XMBOW  MpUPOABbI.

AdemoHcmpayusa

CxeMbl, Tabnnupbl, pparmeHTbl BUAEOPUIBMOB U SINEKTPOHHbIX CPEACTB 06yYeHUs (cnang-woy,
aHMMmaumm u ap.): «CeBAsb 6uonormum ¢ Apyrumum Haykamu», «Cuctema 6MONOrnyYeckmx
HayK», «Buonornyeckne cuctembl», «YpPOBHM OpraHM3auMM KMBOM npupoabl», «CBoiCTBa
KUBOW MaTepum», «MeToabl NO3HAHWUA KNBOM NPUPOALI». MOPTPETLI YYEHbIX.

Paspen1 KJETKA (32u)

UuTonorna — HayKa O KneTke. Pa3Butme 3HaHui o knetke (P. T'yk, P. Bupxos, K. Bap). M.
WnenpeH n T. lLLlBaHH — OCHOBOMOJIOXHWUKN KNeToyHOW Teopun. KneTouHas Teopusa. Ponb
KNeTo4YHoM Teopmn B GOPMMPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHbI MUPA.
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XMMMYecKkuit coctas KNeTkn. HeopraHmyeckune 1 opraHnyeckme Bewectsa. MakpomoneKynbi.
brnononnmepesl.

CTpoeHue KneTku. [losgepHble M sAfepHble KAeTKU. OCHOBHble 4YacTM W OpraHouapbl
3YKApPMOTUYECKOMN KNeTKU, Ux GyHKUMKU. Agpo. Xpomocombl. COMaTUYECKME M NONOBbIE KNETKW.
AvnnongHoli M rannouaHbli  Habopbl XpPoOMOcOM. [OMOJIOTMYHbIE U HEroMONOrMYHble
XPOMOCOMDbI.

MHoroobpasne knetok. ComatMyeckne u nonosble KNeTkn. CTpoeHne MpPOoKapMOoTUYECKOMN
KneTkn. baktepun. MHbeKunoHHble 3abonesaHma. Ponb H6aktepuii Ha 3emne. Ucnonb3oBaHne
6aKTepUin YeNnoBEKOM.

Bupycbl. Mepbl NpodUAAKTUKN PacnpOCTPaHEHNA BUPYCHbIX 3aboneBaHui. MNpodunaktnka
cnnda.

O6meH BeLLecTB M NPeBPALLEHMA SHEPTUM B KNETKe. DHepreTuyecknin obmeH. PoTocmHTES.
XemocuHTes. Ponb xemocuHTesupylowmx 6aktepuit Ha 3emne. [lnactuyecknin obmeH.
leHeTnyeckas wuHpopmauma B  Knetke. [eH. [leHom. YgsoeHue monekynbl [JHK.
NHbopmauymoHHasa PHK. leHeTU4YecKnmn Koa, BruocuHTes 6enka.

KU3HEHHbIN LMKA KNETKU. [leneHne KNeTku: MMTO3, aMUTo3, Melo3.

LdemoHcmpayua

Cxembl, Tabnumupl, pparmeHTbl BUAEOPUNBMOB U 3JIEKTPOHHbLIX cpeacTs obydyeHua (chana-
Wwoy, aHMmaumm un ap.): «CTpoeHne MoseKyn 6enKoB, NMNUAO0B, YINEBOAOB, HYK/IEMHOBbIX
Kucnot», «buonornyeckne Katanmsatopbl», «CTpoeHMe U pasmMHOMKeHue Bupycos». Moaenu
KNeTku. MukponpenapaTbl MMTO3a B K/IETKaxX KOPELLKOB NIyKa, Xpomocom. Mogenn-annamkaumu,
WUANIOCTPUPYIOLLME [eNeHWe KNeTOK, paclienneHne nepokcuaa BoAopoda C MOMOLLbIO
bEPMEHTOB, COAEPIKALLMXCA B KUBbIX K/IETKaX.

JlabopamopHsle u npakmuyeckue pabomel

3HAaKOMCTBO CO CTPOEHMEM K/IETOK PasHblX OPraHM3MOB Ha rOTOBbIX NpenapaTax (cBeToBas
MUKpPOCKONUA) U Ha MUKpodoTorpadumax, NoNyYeHHbIX C MOMOLLbIO COBPEMEHHbIX
3N1EKTPOHHbIX, KOHPOKANbHbIX M ATOMHO-CM/I0BbIX MUKPOCKOMOB.

PaccmaTpuBaHMe KNETOK PacTEHUM, }KUBOTHbIX MO4 MUKPOCKOMOM.

CpaBHEeHWe CTPOEeHUs KNETOK PacTEHUM U }KUBOTHbIX.

MpuroToBneHWE N ONUCAHNE MUKPONPENAPATOB KIETOK PacTeHUMN.

KauecTBeHHble peakLunn Ha OCHOBHbIE OPraHNYEeCcKMe BELLLeCTBA KNeTKK (6enku, yrnesospl,
HYK/IEMHOBbIE KMCNOTbI).

Pasgen 2
PASMHOXEHUE U UHOUBUAOYAIbHOE PA3BUTUE
OPFAHU3MOB (13 u)

BocnpousseneHue opraHM3moB, ero 3HadeHue. becnonoe M MNonoBoe pasMHOMKeHUe.
O6pa3oBaHue NonoBbIX KNeTok. OnnoaoTsopeHune. BHewHee 1 BHyTpeHHee onao40TBOPEHME.
NcKyccTBeHHOE onblieHMe y PaCTEHUIM U ONI040TBOPEHME Y }KUBOTHBDIX.
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NHpmBuayanbHoe pa3suTUe OpraHM3moB (oHTOreHes). dmbpuoHanbHoe n
nocTambpuoHanbHoe passutne. OcobeHHOCTU IMOPMOHANBHOIO Pa3BUTUA MIEKOMUTAOLMX.
OnddepeHumpoBKa KneTok. CTBOIOBbIE KAETKU. MPUUYMHBI HapyLWeEHNIA Pa3BUTUA OPraHU3MOB.
PenpoayKtMBHOoe 340pOBbe YenoBeKa. [locnegctBuMAa  BAMAHWMA  ANKOroAA,  HUKOTMHA,
HapKOTUYECKUX BELLECTB Ha Pa3BUTUE 3apOAblLLA YeNOBEKA.

AdemoHcmpayua

CxeMbl, Tabnnupbl, pparmeHTbl BUAEOPUIBMOB U SINEKTPOHHbIX CPeACTB 0byYeHua (chana-woy,
aHuMaummn u ap.): «MHoroobpasue opraHMamos», «llosoBoe U 6ecrnosoe pPasMHONKEHUE,
«ONNoaoTBOPEHME Y PACTEHUIA WU KUBOTHbIX», «MHAMBMAYANbHOE Pa3BUTME OPraHM3MOBY.
MuKponpenapaTbl ANLUEKNETKM M CNepmMaTo301aa KUBOTHbIX.

JlabopamopHele u npakmuyeckue pabomei

BbiaBneHue NPU3HaKoB CXo4cCTBa 3apo,c|,b|Luel?1 4Ye/lI0BEKa U [OPpYyrnx MAEKONUTAWKMX KaK
A0Ka3aTe/1bCTBO UX pOACTBa.

Paspen 3
OCHOBbI TEHETUKMU (14 v)

HacnencrBeHHOCTb M U3MEHUYMBOCTb — CBOWCTBA OpraHn3mos. leHeTuKa. leHeTn4yecKan
TEPMUNHONOIMA U CUMMBOJIUKA. 3aKOHOMepHOCTM HacnenoBaHUA, yCTaHOBAEHHble . MeHaenem.
XpOMOCOMHaFI TEeopunA HacneagCTBeHHOCTH. Onpep,eneHme nona. HacnegosaHue, cuenneHHoe ¢
noaom. COBpeMeHHbIe npeacraBieHnAa o reHe u reHome.

3aKOHOMepHOCTVI M3MEHYUNBOCTU. MOAVICI)VIKaLI,VIOHHaFI n3meH4YMBOCTb. HacnepcrteeHHaA
M3MEHUYMBOCTb. MyTauum, ux NnpuvnHbl. MyTareHsol.

AdemoHcmpayua
Cxembl, Tabanubl, dparmeHTbl BUAEOOUNABMOB U 3TIEKTPOHHbIX CPEACTB 00y4YeHus (cnang-woy,
aHMMaUMKM U Ap.): «3aKOHOMEPHOCTU Hac/nefoBaHMAY», «3aKOHOMEPHOCTU WM3MEHUYMBOCTUY,
«MyTauunm, ux npuunHel», «MyTareHbi».

JlabopamopHsie u npakmuyecKue pabomoi
BbiABNEHME N3MEHYMBOCTU OPraHM3MOB, MOCTPOEHNE BapMALMOHHOIO PAAAa U BapMaLMOHHOM
KpUBOW. PelleHne anemeHTapHbIX FeHETUYECKMX 3a4au.

Paspen 4
FTEHETUKA YENNOBEKA (3 u)

MeToabl UcCneaoBaHUA FeHEeTUKU YenoBeka. BanaHume mytareHoB Ha OpraHuM3m YenoBeKa.
Mpobnembl reHeTUYECKOW Be30MnacHOCTH.
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Mepb! 3aWUTbl OKPY»KatoWen cpeabl OT 3arpsasHeHUsa mytareHamu. Mepbl NPodUNaKTUKK
HacneACTBEHHbIX 3a60neBaHN YeNOBEKa.

AdemoHcmpayua

Cxembl, Tabanupl, pparmeHTbl BUAEODUNBMOB U INEKTPOHHbBIX CPeAcTB 0byyeHus (cnana-woy,
aHMmauun u gp.): «MeToabl MUCCNeAOBaHWA TEHETUKM YenoBeka», «BausHuMe myTareHos
Ha opraHM3m Yenoseka», «MpodunnakTnKka HacneacTBEHHbIX 3a60neBaHNI YeNOBEKa».

JlabopamopHsie u npakmuyeckue pabomol

BbisiBNeHMe MyTareHoB B OKpyrKatouwlelh cpese (KOCBEHHO) M OLLEHKa BO3MOMHbIX MOCAeACTBUN
NX BANAHUA HA COBCTBEHHbIN OPraHn3m.

CocrasneHune poaoCcnoBHbIX.

PesepBHOe Bpema — 4 u.

11 KNIACC (2 u B Hepento, Bcero 70 u)

Pasgen 5
OCHOBbI YYEHUA OB 3BOJIKOLUU (20 4)

Bua, ero Kkputepuun. Crtpyktypa Buga. Monynauma — ¢dopma CywecTBOBaHMA BuAa.
OnpeaeneHne buonornyeckon sasonoumn. [lokasaTenbCTBa 3BONOLMU KMBOM Npupoapbl. Ponb
3BOJIIOLUMOHHON 6MonorMm B GOpPMUPOBAHNUM COBPEMEHHON ECTECTBEHHO-HAy4YHOM KapTUHbI

MWPa U PeLleHMU NPaKTUYECKUX npobaem. Pa3BuTME 3BONIOLMOHHbLIX naen. YueHue M.
HapBuHa 06 3BontoumMu. CuHTETMYecKas Teopua 3Bosounn. CBUAETENbCTBA 3BOOLUMN:
naneoHTONI0rMYecKue, buoreorpadpuueckue, CPaBHUTE/NIbHO-aHAaTOMUYECKHE,

ambpuronornyeckme, MonekynapHble. Mpamble HabAAEHMA SBONOLNN.

Monynauus — sneMeHTapHas eauHULA 3BOMOUMK. [BUNKYLWIME CUAbI SBONOLUMMN: MyTaLuUMK,
pekombuHauum, otbop. Pe3ynbTaTtbl 3BoAoUMK. PopmupoBaHME NPUCNOCOBNEHHOCTU K cpeae
06uTaHusA. ObpasoBaHMe HOBbIX BUA0B. OCHOBHbIE HanpaB/eHUs 3BOJIIOLMOHHOrO npolecca.

AdemoHcmpayua

Cxembl, Tabanubl, dparmeHTbl BUAEOOUABMOB U 3IEKTPOHHbIX CPEeACTB 00yyYeHus (cnang-Lwoy,
aHMMauMKn n ap.); repbapumn, KONNEKUUK, MOAENN, MYNAXKU, KUBbIe PACTEHUA U XKUBOTHbIE,
WNNIOCTPUPYIOWME WU3MEHUYMBOCTb, HACNAEACTBEHHOCTb, MPUCMOCOBNEHHOCTb, pPe3yabTaTbl
€CTeCTBEHHOro oTbopa, OCHOBHble HanpPaBAEHUA 3BONOLMN.

JlabopamopHsie u npakmuyeckue pabomol

N3yueHne mopdonornyeckoro Kputepumsa snaa.
BbiABNEHME NPUCNOCOBNEHNI OPraHN3MOB K Cpeae 0bUTaHUS.
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IKcKypcusa
MHoroob6pasue BUA0B B NpUpoAe.

Paspen 6
OCHOBbI CENNEKUUN U BUOTEXHOJTIOTUU (7 u)

OcHoBbl cenekumm n bruotexHonormn. Yuyenme H. UN. BaBunosa o ueHTpax MHoroobpasma u
NPOUCXOXKAEHNA KYNbTYPHbIX pacTeHun. OCHOBHble MEeTOApbl CeneKkuMm u BUOTEXHONOTUMN.
BuoTtexHonorMa, ee AOCTUMKEHUA, NEPCNeKTUBbl pPas3BUTUA. IDTUYECKMEe acneKTbl pPa3BUTUA
HEKOTOPbIX MWCCNeAOBaHMA B OMOTEXHONOrMM (KNOHMPOBAHWME YesloBeKa, WCKYCCTBEHHOE
ONnJ040TBOPEHME, HAaNPaB/JEHHOE U3MEHEHME TEHOMA).

AdemoHcmpayuna

Cxembl, Tabnnubl, parmeHTbl BUAEODUIbMOB M NEKTPOHHbIX CpeacTB obydyeHus (cnanig-woy,
aHMmauum u  ap.): «Pe3synbTaTbl WCKycCcTBEHHOro otbopa», «MeToabl Ccenekunmn u
B6MOTEXHONOTNNY, «Pe3ynbTaTbl CENEKLUM Y.

JlabopamopHsie u npakmuyecKue pabomoi
CocTaB/ieHMEe NPOCTENLLUX CXEM CKPELLMBAHUA.
AHann3 1 OLEHKa 3TUYECKMX aCMeKTOB Pa3BUTUA HEKOTOPbIX UCC/Ie0BaHUI B BUOTEXHONOTUN.

Paspgen 7
AHTPOMOTEHE3 (6 u)

JloKkasaTenbCcTBa pOACTBA Ye/N0BEKA C MIEKOMUTAIOLWMMM KUBOTHBIMMU. dBonOUMA YenoBekKa.
OcHoBHble cTagun u ABVXYLWMNE CUAbI aHTPONOreHesa. PacceneHne 4yenoseka no 3emne.
I'Ipomcxo»(,a,eHme yenoseyeCknx pac, UX eaunHCTBO. KpMTVIKa pacnama wn counanbHOro
AapBUHU3Ma.

AdemoHcmpayua

CxeMbl, Tabnnupbl, pparmeHTbl BUAEOPUIBMOB U SINEKTPOHHbIX CPeACTB 06yYeHus (cnang-woy,
aHMMauun u ap.): «JloKasaTenbCTBa POACTBA Y€/I0BEKA C MNEKOMUTAIOWMMMU KUBOTHLIMUY,
«OCHOBHbIE CTaguM U ABUKYLLME CUbI QHTPOMNOreHe3a», «4enoBeyeckune pacbi».

JlabopamopHsie u npakmuyecKue pabomoi
AHaNU3 1 OLEHKa Pa3NIMYHbIX TMNOTE3 NPOUCXOXKAEHMA XKU3HU N YeNOBEeKa.

Paspen 8
OCHOBbI 3KOJIOIMNU (25 u)

JKoN0rMA Kak HayKa. JKonormyeckme GakTopbl. JKonornyeckasa H1Wa. bruonornyeckne putmsi.
MeBMAOBble  OTHOLEHWA: NapasvTU3M,  XULLHMYECTBO, KOHKYPEHUMA,  MyTya/iu3Mm.

®DyHKUMOHANbHAA M NPOCTPAHCTBEHHAA CTPYKTYpPa 3KOCUCTEMbl. KOMMOHEHTbI 3KOCUCTEMDI.

Muwesble cBsA3M B 3KocucTeme. MOTOKM BeLLeCTB M MpeBpalLeHUs 3HEPrMM B 3KOCUCTEME.
OnHamuKa 3KocucTem M UX ycToMuMBOCTb. OCHOBHblE TWUMbl BO3AENCTBMS YesloBEKA Ha
3KOCMCTEMbBI U UX Pe3y/ibTaTbl. IKOCUCTEMBI, TPAHCHOPMUPOBAHHDBIE N CO3LAHHbIE YE/TOBEKOM.

AdemoHcmpayus
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Cxembl, Tabanupl, dpparmeHTbl BUAEOPUIBMOB U SNEKTPOHHbIX CPeacTB obyyeHuA (cnang-
oY, aHUMauumn u ap.): «MexBnaosble OTHOLIEHUAY, «lluweBble Lenn n cetn», «Kpyrosopot
BeleCcTB M MpeBpalleHMe 3SHeprum B 3dKocucteme». Konnekuuu, uAAOCTpUpyowme
3KONOrMYecKme B3aMmocBs3mn B buoreoueHo3ax. Moaenm skocuctem.

JlabopamopHsie u npakmuyeckue pabomoi

BbiABAEHME aHTPOMOreHHbIX USMEHEHWUI B 9KOCUCTEMAX CBOEM MECTHOCTM.

CocTtaBnieHMe CXeM nepeaayn BELLECTB U SHeprun (uenem NnuTaHus).

CocTaBneHWe CPaBHUTEIbHOW XapaKTEPUCTUKN NPUPOAHbLIX U MCKYCCTBEHHbIX SKOCUCTEM CBOEM
MECTHOCTW.

MccnepoBaHWe U3MEHEHUI B 3KOCUCTEMAX Ha BUONOTMYECKMX MOAENAX (aKBApUYM).

PelleHne 3KONOTNMYECKMX 334au.

SKCKypcuu B 6G1OreoL,eHO3, B KpaeBeaAYECKUI My3el UK HA TeE0NOTMYECcKoe ObHaKeHue.

Paspgen 9
3BONOUUA BUOCDEPBLI U YENOBEK (10 u)

Buocdepa — rnobanbHaa skocuctema. YuyeHune B. U. BepHaackoro o 6uocdepe. M'mnotesbl
NPOUCXOXAEHUA XU3HW Ha 3emne. OCHOBHble 3Tanbl Pa3BUTMA OPraHUYECKOro Mmmpa Ha 3emne.
dsontouna 6uocoepbl. MnobanbHble aHTPONOreHHble M3MeHeHWs B 6Huocdepe. Mpobaema
YCTOMYNBOro pas3sutma buocpepol. CoxpaHeHMe MHOroobpasua BMAOB Kak OCHOBA YCTOMYMBOTO
pa3sutmna buocoepol.

AdemoHcmpayua

CxeMbl, Tabanupl, parmeHTbl BUAEOPUIBMOB U SINEKTPOHHbIX CPeACTB 06yYeHus (cnang-woy,
aHMMaUUKM U ap.); Mmoaenb annauvkauma «buochepa M YeNoBEK»; OKAMEHENOCTU, OTMEYaTKM,
CKeNeTbl MO3BOHOYHbIX KMBOTHbIX.

JlabopamopHsie u npakmuyecKue pabomoi
MN3yyeHne NaneoHTONOrMYECKMUX A40Ka3aTeNbCTB IBOMOLMN.
AHanM3 1 OLEeHKa NOCNeACTBUM AeATENbHOCTU Ye/I0BEKA B OKPYKatoLLel cpeae U rnobanbHbix
3KO/IOrMYECKMX Npobsiem n NyTen ux peweHuns.
Pe3epBHOe Bpema — 2 Y
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YyebHo - TemaTtnueckuit nnad 10 Knacc 70 yacos

B Tom uucne
3auernbl
3 |2
T _| X _| 3
Tema pasgena Kon- 28 3 28| 9
F O T o &
BO TwWw|l SVl >
2 ol £ ol
yacoB | @ o| § 2| x
g & |9
=
BBegeHue 4
Paspen 1. Knetka 32 5 2
Paspgen 2. PaamHOXeHMe U MHAUBUAYAJIbHOE 13 1 1
pasBUTUE OPraHU3IMoOB
Paspen 3.0cHOBbI reHEeTUKM 14 1 1 1
Paspen 4. leHeTUKa YyenoBeka 3 1
Pe3epBHOe Bpems 4
Utoro 70 8 1 4

YyebHo - TemaTnueckuit nnad 11 knacc 70 yacos

B Tom uucne
o o 3auertbl
. =
| X - s
Tema pasgena Kon- L0 2 S
= O F O >
BO T O S 0 g
2 o £ o
yacoe | © o 5 2| x
(=} o m
(1)
=
Paspgen 5. OcHoBbI yueHUA 06 aBontouumn 20 3 1 1
Paspen 6. OCHOBbI cenekyuu u 6uorexHonormm 7 1 1
Paspgen 7. AHTponoreHes 6 1
Pasgen 8. OCHOBbI 3KO/10rMN 25 2 6 1
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Pasgen 9. dsosouuna 6uocdepnbl n yenosek 10
Pe3sepBHOe Bpemsa 2
Utoro 70
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KaneHgapHo-TemaTuueckoe noypo4vHoe naaHuposaHue 10 Knacc ba3oBblii ypoBeHb

YyebHuUK : Buonoruna. O6wan 6uonorna 10-11 kn. A.A. KameHckuii, E.A. KpukcyHos, B.B.

70 yacos, 2 yaca B Hegen.

MNaceuHuk M.: Apoda 2013

Ne Tema ypoKa
n/n
BeeaeHue (4 u.)
1/1. | Buonorua Kak Hayka. KpaTkas uctopua passutma buonoruu.
Mpasunna Tb
2/2 MeToabl nccnefoBaHus B buonorum
3/3 | CywHOCTb M CBOICTBA }KUBOTO
4/4 | YpoBHM OpraHu3aLmm }XNBON maTepun
Pasgen 1. Knetka (32 u.)
5/1 | MeTtoapl uuToNOrUN.
6/2 Kneto4yHasa Teopua
7/3 | XMmMMYeCcKnin cocTaB KNeTku
8/4 | Bopa n ee ponb B XKU3HEAEATENbHOCTU KNETKM
9/5 | MuHepabHble BEWECTBA M UX PO/b B KNETKE
10/6 | Yrnesogpbl
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11/7

Jinnngbl

12/8 | benku: cTpoeHue m ceoiicTBa. Knaccuobumkaums.

13/9 | dyHKumMKM Benkos. SlabopaTopHas pabota Nel « KayecTBeHHble peakLum Ha OCHOBHbIE
OpraHMYecKkue BelecTBa K/eTKku ( 6enkun, yrnesoabl)»

14/10 | HyknenHoBble KACNOTbI

15/11 | AT® u gpyrue opraHUYecKme CoeANHEHNA KNEeTKU

16/12 | O6obuwatowmii ypok: «CpaBHUTE/IbHAA XapaKTepUCTMKa 6BMonoiMmepos».

17/13 | CTpoeHue KneTku: KnetoyHaa membpaHa, umMtonnasma. SlabopatopHasa paborta Ne2 «Habawoae
NNasmMosin3a n Aenaasmonmsa B KNeTKax annaepmmca iyKar.

18/14 | CtpoeHue 1 pyHKUUM Aapa.

19/15 | ABymembpaHHble opraHoMAbl: NAacTUAbl U MUTOXOHAPUM

20/16 | OgHoMembpaHHble opraHonabl

21/17 | HemembpaHHble OpraHouAbl, KNEeTOYHbIE BKAOUYEHUA, OpraHoONAbl ABUXKEHUSA.

22/18 | CxoAcTBa M pa3numa B CTPOEHUM KIETOK PAaCTEHMUM, }KMBOTHbIX U FPUMBOB.
NabopaTtopHan paboTa N2 3 «M3yyeHMe No roToBbIM MUKPOMNpPenapaTam CTPOEHUS 3YKaPUOTUY¢
KneTok. CpaBHeHWEe CTPOEHMA KNETOK PAaCTEHWUM, }KUBOTHbIX, rPUH0B».

23/19 | TkaHu pacteHuin. JlabopaTopHan paboTta N2 4 «B3anmocBasb CTPOEHMNA N QYHKLUMI pacTUTENbHL

TKaHen».
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24/20 | TKaHW }KMBOTHbIX U YenoBeka. JlabopatopHas paboTta N2 5 «B3anmocsAsb CTpoeHMA N GYHKLNIA
KUBOTHbIX TKaHem».

25/21 | 3auyet no Teme: «CTpoeHMe U GYHKLUMMN S3YKAapUOTUYECKUX KNEeTOK. OCHOBHbIE pacTUTeNbHbIE U
YKMBOTHbIE TKAHMY.

26/22 | CtpoeHue 1 GpyHKUUM NPOKAPUOTHUYECKUX KIETOK. Ponb BakTepuii

27/23 | HekneTouHble GOPMbI 3KU3HU: BUPYChI.

28/24 | 3HaueHMe BUPYCOB.

29/25 | O6bMeH BeLLeCTB M SHEPTUU B KNeTKe

30/26 | DHepreTMYeCcKMit 0BMEH B KNeTKe

31/27 | NuTaHKe KneTKn

32/28 | ABToTpOodHOE NMTaHMe. POTOCUHTES

33/29 | ABTOTpOdHOE NMUTaHME. XeMOCHHTES

34/30 | FreHeTMyeckuin Koa. CuHTE3 6eNKOoB B KNeTKe

35/31 | Perynauma TPaHCKPUNLUMU U TPAHCAALMN B KIETKE U OpraHusme.

36/32 | 3auet no Tteme: «OB6MeH BeLLECTB U NpeBpaLleHne SHePrumn B KAeTKe»

Paspen 2. PaamHoOXeHue u unHaunsuayaabHoe pa3sutume opraHusi
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37/1

MU3HEHHbIN UMK KNeTKU. Mnto3. AMUTO3.

38/2 | Meito3
39/3 | ®opmbl pa3sMHOKEHMA OPraHN3mMOB. becrnonoe pasmHoXKeHMe.
40/4 | NonoBoe pasmHOMKeHUe
41/5 | Pa3BuTMe NONOBLIX KNETOK. JlabopaTopHan paboTta Ne 6 «M3yyeHne CTPOEHUSA NONOBbIX KNETOK
42/6 | ONnoaoTBOPEHME Y 3KUBOTHbIX
43/7 | OnnoaoTBOPEHME Y pacTEHN
44/8 | CemuHap: «B3anmocsA3b MMTO3a, Melio3a U ONI0A0TBOPEHMAY
45/9 | OHTOreHes — MHAMBUAYAbHOE PAa3BUTME OPraHM3MOB
46/10 | MngmemnayanbHoe pa3sutme. IMBpUOHaNbHbIN Nepuoa,.
47/11 | UnameunayanbHoe passutume. MocTambproHanbHbIM Nnepuoa,.
48/12 | CrapeHue 1 CTapocCTb.
49/13 | 3ayeT no Teme «Pa3mHOXKeHWEe U UHAMBUAYANbHOE PAa3BUTUE OPraHN3MOBY
Pasaen 3. OcHoBblI reHeTUKM (14 u.)
50/1 | Uctopusa pa3BUTUA FEHETUKMN .
51/2 | 3aKoHOMepHOCTb HacneaoBaHUA. MoHOrMbpuaHoe cKpeLwmnBaHue
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52/3

MHoKecTBeHHble annenu. AHanM3Mpy+ou.|,ee CKpeuwmnBaHune

53/4 | AnrnbpuaHoe ckpelmBaHmne
54/5 | XpomocomHasn Teopua HacneACTBEHHOCTU
55/6 | Bsaumopeictsme HeannenbHbIX reHoB
56/7 | Untonnasmatmnyeckan HacneacTBEHHOCTb
57/8 | leHeTUuYecKoe onpeaeneHne nona
58/9 | MpaKTUKyM NO peLIeHUIo reHeTUYeCKNX 3aaay
59/10 | OcHoBHble popMbl n3meH4YMBOCTU. JTabopaTopHan paboTta No7 «BbifiBNeHMe N3MEHYMBOCTH
OpraHM3MoB, NOCTPOEHME BapMALMOHHOIO pPAAa U BApPUALNMOHHOM KPUBOM»
60/11 | MyTauMOHHasA N3MEHYMBOCTb.
61/12 | 3aKOH rOMO/IOrMYECKMX PAAOB B Hac/1eACTBEHHOW M3MEHUYNMBOCTU
62/13 | PeweHue 3aaaHunii B popmate EMN
63/14 | 3aueT no Teme: « OCHOBbI FEHETUKN Y.
Pasgaen 4. NleHeTuKa yenoseKa (3u.)
64/1 | MeToabl N3y4yeHUa HacNeACTBEHHOCTU Yel0BeKa

NabopaTtopHan paboTa N2 8 «CocTaBiieHNe poa0C/OBHbIXY
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65/2 | FeHeTMKa U 300p0OBbE

66/3 | CoumanbHble NPobAEMbI FTEHETUKU. FTeHETUYECKMIA NPOrHO3 U MeAMKO - FeHeTUYecKoe
KOHCYNbTUPOBaHWe

Pe3seps 4 yaca

KaneHpapHo-TemaTuyeckoe noypoyHoe naaHuposaHue 11 knacc ba3oBblii ypoBeHb

70 yacos, 2 yaca B Hegent.

YyebHuUK : Buonorua. O6bwana 6umonorna 10-11 kn. A.A. KameHckuii, E.A. KpukcyHos, B.B.
MNaceyHuk M.: Jpoda 2013

Ne n/n Tema ypoka

Paspen 5. OcHOBbI yueHusa 06 3sontouum (20 u.)

1/1. Pa3BuTME 3BOJIIOLMOHHOIO Y4eHUA B A0AaPBUHOBCKUIA Nepuos,

2/2 MpeanocbiNkmn BO3HMKHOBEHUA ydeHUAa Y. [JapBuHa

3/3 Yuenue Y. JapsuHa 06 3BoaoLUK

4/4 Bua, ero kputepuun. JlabopatopHan pabota N2l «M3ydyeHne mopdonormyeckoro KpuTepus

5/5 MNoHATKe o nonyaaumu. NMonynAuMOHHAA CTPYKTypa BMAA

6/6 [eHeTMYeCcKMin cocTaB Nonynauuni.

7/7 daKTOpPbI 3BOMOLNM U UX XapPaKTEPUCTUKA.

8/8 ®opmbl 60pbbbI 33 CyLEecTBOBAHWE, €€ PO/ib B 3BONOLUM
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9/9

MoHATHe 0 ecTecTBEHHOM OoTb6Ope. MpeanocbiNKM U MexaHu3m aenctema otbopa

10/10 | ®opmbl oT6Opa

11/11 | ®opmbi oTHOpPa

12/12 | NpucnocobaeHHOCTb BUAOB KaK pe3ybTaT AeNCTBUA ecTecTBeHHOro otbopa. /labopa
paboTta No2 «BbiaBneHUe npucrnocobieHnt opraHM3moB K cpeae obutaHma»

13/13 | Ponb usonsaumu B BMA006pasoBaHmm. M3oamnpyrolme mexaHmu3mbl

14/14 | BugoobpasoBaHue Kak pesyanbTaT 3B0/HOLUN.

15/15 | MoHATHEe o maKposBotounn. COOTHOLEHNE MUKPO- M MaKpPOo3BOAOUMN. MaKpo3BoJ
dunoreHes. [lokasaTeNbCTBA 3BOOLUMN.

16/16 | Cuctema pacTeHUit U XKUMBOTHbIX — OTOBpaXKeHne 3B80/HOLMM

17/17 | Tvnbl 3BONOLUMOHHbBIX U3MEHEHWIA U FNaBHbIe HaNpPaBAEHUA 3BONOLNN

18/18 | /labopaTopHbIA NpaKTUKyM JlabopaTopHaa pa6ota No 3  «M3yyeHne apomopd
nanmoaganTauum y pacTeEHUM U XKUBOTHbIX».

19/19 | NosTopuTenbHO-0606LatOLWLMIA YPOK MO pa3geny « OCHOBbI yYeHUA 06 3BONOLMM Y.

20/20 | 3auet no pasgeny «OCHOBbI y4eHUs 06 3BOOLUNY

Pasgen 6. OcHOBbI cenekuumn u buotexHonornm (7 u.)

21/1 3agayvn n metToabl cenekumn.

22/2 | MeToabl cenekummn pacteHuit JlabopatopHaa pabota No 4 «CocraBieHue npoCTeiLy
CKpeLLnBaHma»

23/3 MeToabl ceNeKUMN XKNUBOTHbIX

24/4 | CeneKkumsa MUKPOOPraHM3MOB

25/5 CoBpemMeHHOEe COCTOAHME M NEePCNEKTUBbI BUOTEXHOIOTNU. YPOK-KOHbEepeHUus.

26/6 | CocTtosiHMe M NepcrneKTUBbI CeNeKUMoHHON paboTbl Ha OpnoBLInHE.

27/7 | 3auet no pasgeny «OCHOBbI CENEKLUN U BUOTEXHONOTUU»

Pasgen 7. AHTponoreHes (6 u.)

28/1 | MNono)keHuMe uvenoBeKa B CUCTEME XKMBOTHOIO Mwupa. [loKasaTenbCTBa MPOMUCXO
YenoBeKa OT XXUBOTHbIX

29/2 OcCHOBHble CTaguun aHTponoreHesa
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30/3

OBuKywme cunbl aHTpornoreHesa. CooTHoweHne BUOIOTMYECKMX U coumabHbIX dak

aHTponoreHese.

31/4 MpapoanHa yenoBeka JlabopatopHana pabota Ne5 «AHanM3 M ouUEHKa pPas/INYHbIX
NPOUCXOXKAOEHUA YeNOBEKAY.

32/5 PacceneHue yenoBeka u pacoobpasoBaHMe. AganTMBHbIE TUMNbI Ye/0BEKA

33/6 | DBoANOUMA COBPEMEHHOIO Ye0oBeKa

Paspen 8. OcHOBbI 3Konorum (25 u.)

34/1 | DKosorMA KaK HaykKa.

35/2 | DKonornyeckme ¢aKkTopsbl. NabopatopHas pabota Ne6 «HabnwogeHue u  Bbls
npucnocob6si1eHnm y opraHM3mMoB K BAMAHUIO PA3SIMUYHbBIX 9KONOTMYEeCKUX GaKToOpoB».

36/3 OCHOBHble 3aKOHOMEPHOCTU BAMAHMA IKOJIOTMYECKUX GaKTOPOB Ha *KUBbIE OPraHU3MbI.

37/4 MecToobuTaHMe 1 3KONOrMYecKue HULLIU

38/5 Tunbl 3KONOTNYECKNX B3aumoaencTesmin. Heitpannsm. AmeHcanusm. KommeHcanumsm.

39/6 B3anmonosiesHbie B3aMMOAeNCTBUSA OPraHU3MOB

40/7 | XvuwHuuectso. MNapasntusm.

41/8 | KOHKYpeHTHble B3aMMOAENCTBUA.

42/9 | OCHOBHbIE 3KO/IOrNYECKNE XapaKTEPUCTUKM NONYAALUN

43/10 | CtpyKTypa nonynsumm

44/11 | AnHamuKa nonyaauum

45/12 | NMoHaTHe o broueHo3e, skocucTeme, bruoreoueHose. Tunbl 3Kocuctem. ArpoburoueHos.

46/13 | CtpyKTypa coobuiectsa. JlabopatopHasa pabota No7 «MccneaoBaHMe U3SMEHEHUI B 3KOC
Ha Buonormyecknx moaensax (Ha npumepe akBapmyma)»

47/14 | B3aumocBs3b OpraHM3MoB B COOBLIECTBaX.

48/15 | Muuiesble Lenu U ceTu. IKONOTUYecKMe nupamuabl KpyroBopoT Beuiects U 6uoreHHas N
aTOMOB B 3KOCUCTEME

49/16 | dKonoruyeckas cykueccusa

50/17 | BAnsHue 3arpasHeHUI Ha KMBble OPraHn3mbl
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51/18

OCHOBbI PaLMOHaNbHOIO NPUPOAONOAb30BaAHMA.

52/19 | MpakTnkym «CocTaB/ieHMEe CXeM MepeHoca BelWecTB M SHeprum B 3Kocuctemax (n
uenemn u cetTem)»

53/20 | MpaKTUKym «BbiABAEHNE aHTPOMNOreHHbIX MU3SMEHEHWUIN B SKOCUCTEMAX CBOEM MECTHOC

54/21 | MpaKkTnkym «OnuMcaHMe 3SKOCUCTEM CBOel MecCTHOCTM (BMAoBaa M MPOCTPaHC
CTPYKTYypa, CE30HHbIE USMEHEHMUS, HA/IMYME AaHTPOMOTrEHHbIX USMEHEHUN)»

55/22 | MpaKkTnkym «OnucaHMe arpos3KOCUCTEM CBOEM MECTHOCTU (BMAoBaa M MPOCTPAHC
CTPYKTYpa, CE30HHbIE U3MEHEHUA, HaZIMUYME AHTPOMOTreHHbIX USMEHEHUNI)»

56/23 | MpaKkTnkym «WMccnegoBaHMe U3MEHEHUI B 3KOCUCTeMax Ha 6MONOrMyeckmx A
(akBapmnym)»

57/24 | MpaKTUKym «PelleHne 3KON0rM4eckmx 3agad U TecToB»

58/25 | 3aueT no pasaeny «OCHOBbI 3KONOMMU»

Paspen 9. 3sonouua 6uocoepnbl n yenosek (10 u.)

59/1 fMnoTe3bl O MNPOUCXONKAEHUU KU3HWU. [IpakKTUKYym «AHaAM3 U OUEHKa pPas/IMYHbIX
BO3HMKHOBEHUA XXMU3HU Ha 3emaer.

60/2 | CoBpemeHHble NpeacTaBNeHUA O MPOUCXOXKAEHUN KU3HN

61/3 OcHoBHble 3Tanbl Pa3BUTUA XKN3HU Ha 3emne

62/4 | OcHOBHble apoMopdO3bl B 3BOOLMN OPraHNYECKoro mmpa

63/5 | OcHOBHble HanpasBAeHUA 3BOMHOLUMUN PA3NYHbIX TPYMNM PACTEHMIN U }KUBOTHbIX

64/6 | YueHune B. U. BepHaacKkoro o 6uocdepe. DyHKLUM }KNBOTO BeLLLECTBa.

65/7 | AHTponoreHHoe Bo3aencTene Ha 6uocodepy. NoHATHE 0 Hoochepe.

66/8 FnobanbHble 3Ko/sorMyeckue npobsembl U NyTU UX peweHua. MpakTUKym «AHanus u
rnobanbHbIX aHTPOMNOreHHbIX U3MeHeHU B buocdepe»

67/9 DKCKypcuna B KpaeBegyeckmnin mysen « MHoroobpasune BuaoB B npupoae»
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68/10 | NUcTopuAa pasBUTUA XKMU3HU Ha 3emsie. DKCKYPCUA Ha reosiormyeckoe obHaxKeHue

Peseps 2 u.
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