Paccmorpeno na 3acexannn MO
Pykosoaurens MO (e 3%%
[Mporokon Ne 1 6T 29 aB a 2019 1
IIposepeno 3am. xupexkTopa mo YBP

Jly:kanckas C.B.
29. 08. 2019r.

3 e
€5, AHWA L,
2 !
O‘J\“iOBPASOEA o
OF . W 4 T0pp, %

« Paccmorpeno»
Ha 3aceJaHUuM NeJarorHYecKoro copeTa JdupexTop It

[Tporokon Nel ot «30» aBrycrta 2019 r. [Tpukas 02200 O Shetgra 2019r.

PaGouasi o0umieoOpa3oBaTe/ibHas MporpamMmma
no OMOJIOTHH

10-11 kaacc

YrnyGneHHsli ypoBeHb (B paMKaX ceTeBOro B3aHMoO/eHCBHs)

Cocrauteanb: Tamapunueeéa Enena I'ennaoveena, yuumens 0uo102uu evicuiell Kamezopuu

2019-2020 y4yeOublii roa



—

10.

1.

PaGouass mporpamma no 6mosiorun (yriiy0JieHHbI YPOBeHb) pa3padoTaHa B COOTBETCTBHH CO CJIeTYIONIMMHU

HOPMAaTHBHO- IIPABOBBIMHA NOKYMEHTAMMH: Hepequb HOPMAaTHBHBIX, HOpMATHUBHO-IIPABOBbIX JOKYMCHTOB

U METOAMYECKUX MATEPHAJIOB (pe1epaibHOro U perioHaAJIbHOro yposus (COO ®#I'oC)

®enepanbHeblii 3akoH Poccuiickoit deneparmu ot 29 nexadps 2012 r. Ne 279-D3 «O06 obpazoBanuu B Poccuiickoii deneparuimy
denepanbHbIi TOCYTapCTBEHHBI 00pa30BaTEbHBIN CTAaHAAPT CPEAHETO 00IIero 00pa3oBaHus, yTBEPKAEHHBIN MpUKa3oM MUHHCTEPCTBA
oOpaszoBanust u Hayku Poccuiickoit @enepammu ot 17.05.2012 Ne 413 (c u3BMEHEHUSIMH U JOTIOJTHEHUSIMHU )

[IpumepHas ocHOBHasi oOpa3zoBaTebHas MporpaMMa CpeaHero oomiero oopasoBanus (0100peHa pemenneM GeaeparTbHOTO yaeOHO-
METOAMYECKOT0 00BETUHEHNUS TI0 001IeMy oOpa3oBanuto (potokon ot 12 mast 2016 r. Ne 2/16).

OOII COO (®I'0C) I'bOY COII Ne4 r.o.Yamaesck

VYueOusrii man ['bOY COLL Ne4 r.o.YanaeBck

[Tpuka3z MunuctepctBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 31 mapta 2014 1. Ne 253 «O06 yTBepkaeHnn QeaepaabHOTO
nepevHs yueOHUKOB, pEKOMEHAYEMBIX K HCIOIB30BAHUIO MIPU PEATU3ALUU UMEIOILINX TOCYAAPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
MporpamMM Ha4aJIbHOTO OOIIIET0, OCHOBHOTO O0IIIEro, CPeAHET0 00IIero 00pa3oBaHMs .

[Tpuka3 Munnpocseuienus: Poccuu ot 28.12.2018 Ne 345 « O denepanbHOM nepeyHe yueOHUKOB, PEKOMEHAYEMBIX K UCIOJIB30BAHUIO TIPU
pealin3alyy UMEIOLNX FoCyAapCTBEHHYIO aKKpeIUTaIMio 00pa3oBaTeNbHBIX IPOrpaMM HadyaabHOT 00IIEero, OCHOBHOTO OOILEro,
cpeanerooOIero o0pa3oBaHUs»

[Tpuxa3z Munnpocsemenus Poccun Ne 233 ot 08.05.2019 r. «O BHeceHun nzMeHneHuil B npuka3 Munnpocseuienust Poccun Ne 345 ot
28.12.2018 r.»

[Tpuka3z MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 09.06. 2016 r. Ne 699 «O0 yTBep:kIeHUN NTEPEUHS] OpraHU3aINiM,
OCYILECTBISIONIUX BBITYCK YU€OHBIX OCOOUH, KOTOPBIE TOMYCKAIOTCS K HCIOIb30BAHUIO IIPU peaIn3allii UMEIOLIUX TOCYAapCTBEHHYIO

aKKpEAUTAIUI0 00pa30BaTEbHBIX MPOTPAMM HAYAJILHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEIHETO OOIIET0 00pa30BaHuUs»

[Tpuka3z MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu Ne 986 ot 4.10.2010 r. «O06 yTBepkaeHnn (eaepaabHbIX
TpeOoBaHUIT K 00pa30BATEIHLHBIM YUPESHKICHUSIM B YaCTH MUHUMAIIBHON OCHAIIEHHOCTH YYeOHOTO MpoIiiecca U 000py10BaHUS YICOHBIX
OMEIIECHUI»

[Tonmoxxenue o Gpopmax, MEPUOTUIHOCTH U MOPSIJIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOU arrecTanuu yqammuxes [BOY
COMI Ne4 r.o.Yamaesck



PaGouasi nporpaMmma npeaHazHayeHa Uil OPraHU3ANMU YIJIy0JeHHOro u3y4eHnusi Ouosiornu yqamumucs 10-11
KJIACCOB IPYIIbI €CTECTBEHHOHAYYHOM HANPABJICHHOCTH YHUBEPCAIBHOIO Mpoguiisi (B paMKax ceTeBoro

B3auMOeiiCBHs)

Pabouas nmporpamMma cocrtasieHa k yueOHukam B. b. 3axapona, C. I'. MaMoHTOBa,

H. 1. Conwuna, E. T. 3axapoBoii «buonorus. O6mas 6uonorus. 10 xmacc. Ipoda 2018r.; YrmyOnéHHBII YPOBEHBY,



1. Ilnanupyembie pe3ybTaThbl 00y4eHUsI

JII/I‘-IHOCTHI)IC, METANIPEAMETHLIC M IIPECAMETHBIC PE3YJdbTAaTbl OCBOCHUSA IIPEAMETA

Juunocmmuoie pesynomanmosl 0C60eHua NPOrpaMMBbl BKIIOYAIOT:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTHUKU;

MPUHATUE U PeaTU3allMI0 IICHHOCTEH 3JI0pPOBOro M 0€30I1acHOIr0 00pasa KU3HHU; HEIPHITHE BPEIHBIX IPUBBIYCK: KYPCHUS,
yHOTPEOJICHHSI aJIKOTOJIsI, HAPKOTHKOB;

OepekHOE, OTBETCTBEHHOE U KOMIICTCHTHOE OTHOIICHHE K (PU3UICCKOMY M IICUXOJIOTHISCKOMY 370POBbIO;
c(hOPMHPOBAHHOCTH IKOJIOTMYECKOr0 MBIIIJICHHUS, IOHUMAHMS BIMSHHUS COLMATbHO-3KOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHHUE
IPHUPOTHON U COIMATILHOM CPeJibl; MPUOOPETEHHE OMbITa KOJI0r0-HAIIPABICHHOM JEATCIILHOCTH.

Memanpeomemubie pe3yibmamosl 0C60€HUs TIPOTPAMMBI BKITFOYAOT:

YMEHHE CaAMOCTOSATEIIBHO OMPEACIIATH eJIN AeITeIbHOCTH U COCTABIATh IJIaHBI ACSITEIbHOCTH;

BJIaJICHHE HaBBIKAMH ITO3HABATEILHOU, YUCOHO-MCCIIEA0BATEIBCKOM U TPOSKTHOM JIEATEIIBHOCTH, HABBIKAMHU Pa3peIICHHS
pooiem;

CIIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITCIIBHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHUECKUX 3a/1a4, IPUMCHCHHUIO Pa3IuYHBIX
METO/IOB IMO3HAHUS; YMCHHE OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAIIUU, KPUTHYCCKU OLICHUBATh U
UHTEPIIPETHPOBATh HH(DOPMAIIHIO, ITOTYIAEMYIO U3 Pa3IMYHBIX UCTOYHHKOB.

IIpeomemmnpwle pesynbmameol 0céoenus Kypca OMOJIOTHH BKITFOYAIOT:

1) copMHpPOBAHHOCTH CUCTEMBI 3HAHUN 00 OOIIUX OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX;



2) copMUPOBAaHHOCTh YMEHUM UCCIIEIOBATh U aHATU3UPOBATH OMOJIOTUYECKHUE OOBEKTHI U CUCTEMbI, OOBSICHATH
3aKOHOMEPHOCTHU OMOJIOTHYECKUX MPOIECCOB U SABJICHUHN; MPOTHO3UPOBATH MOCIEACTBUS 3HAUUMBIX OMOJIOTMYECKUX
HCCJICIOBaHUM;

3) BlIaJicHHEe YMEHUSMH BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUH 00 OCHOBOIIOJIATAIOIUX OMOJIOTHYECKUX 3aKOHOMEPHOCTSX U
3aKOHAX, O MPOUCXOKACHUH U CYIITHOCTH KU3HH, TJIO0ATBHBIX M3MEHEHHSIX B Onocdepe; mMpoBepsTh BEIABUHYTHIC THIIOTE3bI
AKCTIICPUMEHTAILHBIMU CPEJICTBAMU, (DOPMYIIUPYS 1IeTIb UCCIICIOBAHMS;

4) BinajieHue METOJaMU CaMOCTOSATEIbHON MOCTAHOBKU OMOJIOTHUYECKUX IKCIIEPUMEHTOB, ONMKUCAHUs, aHaJIM3a U OLICHKU
JIOCTOBEPHOCTH MOJYYEHHOI'O PEe3yJIbTaTa;

5) chopMHUpOBaHHOCTH YOCKIEHHOCTH B HEOOXOAUMOCTH COOJTFOACHUS STUUECKUX HOPM U DKOJIOTHYECKUX TPEOOBAHUMN MPpHU
MPOBEJICHUN OUOJIOTUUECKUX UCCIIEIOBaHUM.

BoinycKHMK HA yriiy0JIeHHOM YPOBHE HAYYMTCH:

OIICHHWBATb POJIb OMOJIOTHYECKUX OTKpBITI/Iﬁ U COBPCMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B pPasBUTHUM HAYKHM U B HpaKTH‘IGCKOﬁ

NESITEILHOCTH JIIOACH;

OLICHUBATDL POJIb OHOJIOTHH B q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ HayLIHOI\/’I KapTHHBI MHUpPa, IIPOTrHO3UPOBATL IICPCIICKTHUBLI PAa3BUTHA

OMO0JI0THH;

YCTAHAaBJIMBATH U XaPAKTCPHU30BATH CBA3b OCHOBOIIOJIAI'aOIIHUX OMOJOrMYECKUX TTOHSATHI (KHGTK&, OpraHusm, BU, SKOCUCTCMA,

ounocdepa) ¢ OCHOBONOJIAraIOIMMHU MOHATUSMHU JPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBATH CUCTCMY B3IV A0B Ha JXUBYIO IpUPOAY U MCCTO B HEeH YCJIOBCKA, IIPUMCHSIA OMOJOrHYECKHE TCOpUH, YICHUS,

3aKOHBbI, 3aKOHOMCPHOCTH, TIOHMMATb I'PaHUIbI UX IPUMCEHHUMOCTH,

IPOBOJUTH Y4€OHO-UCCIIEIOBATENBCKYIO JIEATEIbHOCTh IO OMOJIOTUU: BBIBUTaTh TUIOTE3bI, JITAHUPOBATH padOTy, OTOUPATH U



HpCO6p330BBIBaTB H€O6XO}II/IMYIO I/IH(bOpMaIII/IIO, ITPOBOJUTD 3KCIICPUMCHTDBI, HHTCPIIPETUPOBATL PC3YJIbTATEI, ACJIaTh BBIBOJbI

Ha OCHOBC ITOJIYUYCHHBIX PC3YJIbTATOB.

BBISIBIISITh 1 00OCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YPOBHEW OpraHU3aINK KU3HU;

YCTaHaBJIMBAThL CBA3b CTPOCHUA U (I)YHKHI/II‘/’I OCHOBHBIX OHMOJIOTHYECKUX MAaKpOMOJICKYJI, UX POJIb B IIPOHCCCaX KICTOYHOIO

MeTaboJIn3Ma;

pemarh 3amaud Ha omnpeneneHue mnocienoBareabHocT HykiaeotunoB JHK u wPHK (MPHK), antukomonoB TPHK,
MOCJIE0BATEILHOCTH aMUHOKUCIIOT B MOJIEKYJie O€Jika, MPUMEHSISl 3HAHUS O PEAKIUSIX MATPUYHOTO CHUHTE3a, TCHETUYECKOM
KOJI€, IPUHUIHIIE KOMIIJIEMEHTAPHOCTH;

JACJIaThb BBIBOJbI 00 HN3MCHCHUAX, KOTOPLIC HpOHSOﬁHYT B IIpoHeccax MATpHUYHOro CHHTE3a, B ClIydaC HN3MCHCHUA

nocnenoBarenbHocTH Hykieotunos JJHK;
cpaBHUBaTh (Da3bl JCJICHHWS KIETKH; peliaTh 3aJadyd Ha OIpeJeicHHe W CpPaBHEHHE KOJHWYECTBA TCHETHMYECKOIO MaTepuaia
(xpomocom u JIHK) B k1eTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (pazax KJICTOYHOTO IHUKJIA;
BBISIBJISITh CYIIECTBEHHBIC IPU3HAKKA CTPOCHUS KIETOK OPTraHM3MOB pa3HbIX LAPCTB YKWBOWM NPUPOJABI, YCTAHABINBATH
B3aMMOCBS3b CTPOCHHMS M (DYHKIIMI YacTeH U OpraHOMI0B KIICTKH;
CpaBHUBATh MPOIIECCHI NIACTUYECKOTO U SHEPTreTUYECKOr0 0OMEHOB, TPOUCXOSIIUX B KIIETKAX )KUBBIX OPraHU3MOB,;
ONPEAENIATh KOTUYECTBO XPOMOCOM B KJIETKAX PACTEHU OCHOBHBIX OT/AEJIOB HA Pa3HbIX 3TAIaxX )KU3HEHHOTO LIUKJIA;
pelmaTth TEHETHYECKHE 3aJayd Ha JAUTHOPUIHOE CKpEelIMBaHHUE, CIEIUIEHHOE (B TOM 4YHCJE C I0JIOM) HacjeJI0BaHUE,
AHAUTU3UPYIOIIEE CKPEIIMBAHUE, IIPUMEHSIS 3aKOHBI HACIIECICTBEHHOCTH U 3aKOHOMEPHOCTH CLIETNIEHHOI'O HACJIENOBAHUS;
pacKpbIBaTh IMPUYMHBI HACJIEJACTBEHHBIX 3a00JieBaHUMN, apryMEHTHPOBATh HEOOXOIUMOCTh Mep MPEayNnpeKJACHUS TaKUX

3a00JIEBaHUM;



mCpaBHHUBATh Pa3HbIC CIIOCOOBI PA3MHOKCHHS OPTaHU3MOB;
XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOTEHE3a OPTaHU3MOB;
BBISIBJISITh TIPUYMHBI U CYIIECTBEHHBIC MPU3HAKA MOJIU(MUKAIIMOHHOW W MYTAallMOHHOM M3MEHYMBOCTH; OOOCHOBBIBATH POJIb
U3MEHYMBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOPE;
00OCHOBBIBaTh 3HAYCHHE PA3HBIX METOJOB CEJEKIIMH B CO3JaHUU COPTOB PACTEHUH, IMOPOJ >KHUBOTHBIX W IIITAMMOB
MHUKPOOPTaHU3MOB;
000CHOBBIBaTh MPUUNHBI U3MEHSIEMOCTH U MHOTO00pasusi BUAOB, MPUMEHSISI CHHTETHUECKYIO TCOPHIO DBOJTIOINY;
XapaKTEPU30BaTh MOMYJISINIO0 KaK SIUHUITY SBOJIOIHH, BH]I KAK CUCTEMATHICCKYIO KATETOPUIO M KaK PE3yIbTaT dBOJIOINH;
yCTaHABJIMBATh CBS3b CTPYKTYPBI U CBOMCTB SKOCHCTEMEI;
COCTaBIIATh CXEMBI ITIEPEHOCA BEIICCTB U SHEPTUH B IKOCUCTEME (CETH MUTAHUS), IPOTHO3UPOBATh UX M3MCHCHHUS B 3aBUCUMOCTH
OT U3MEHEHUS (HaKTOPOB CPE/IbI;
apTyMEHTHPOBATh COOCTBEHHYIO TIO3HIIMIO 110 OTHOIIEHHUIO K SKOJIOTHYECKUM MPpoOieMaM U TIOBEJICHUIO B IPUPOTHON Cpejie;
000CHOBBIBaTh HEOOXOIMMOCTh YCTOWYUBOTO PA3BUTHSI KAK YCIIOBHSI COXpaHEHHs Onochepsl;
OIICHUBATh MPAKTHYECKOE W DTUYECKOE 3HAYCHUE COBPEMEHHBIX HCCICAOBAHUM B OHOJIIOTMM, MEIUIIMHE, SKOJOTHUH,
OMOTEXHOJOTUH; OOOCHOBBIBATH COOCTBEHHYIO OLICHKY;
BEISIBIISITH B TEKCTE OMOJIOTHYECKOTO COJIEPIKAHMS MPOOJIEMy U apTyMEHTUPOBAHO €€ OOBSICHSTS;
MIPE/ICTABIIATh OMOJOTHYCCKYI0 MH(OpPMAIIMIO B BHJIC TEKCTa, TAOJHUIBI, CXEMBbI, TpaduKa, JHarpaMMbl M JIeJIaTh BBIBOJLI Ha
OCHOBAaHHMH TIPEACTABICHHBIX JAaHHBIX; MPE0oOpa3oBBIBaTh Tpaduk, TAOIWIly, IUArpaMMy, CXeMy B TEKCT OHOJIOTHYECKOTO

COJICpIKaHUSI.



BoinycKHHMK HA yriiy0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYMTHCH:

OpPraHU30BbIBaTh M MPOBOJIUTH HHAMBUAYAJIbHYIO MCCIEIOBATEIbCKYIO NEATEIbHOCTh 1O OuoNoruu (WM pa3padbarbiBaTh
WHJMBUYaIbHBIA TPOEKT):  BBIABUTATh THUIOTE3bl, IUIAHUPOBATH paboTy, OTOMpaTh W MPeoOpa3OBHIBATH HEOOXOIUMYIO
uH(pOpMAIMIO, TMPOBOAUTH HKCIEPUMEHTHI, WHTEPIPETUPOBATh pE3yJibTaThl, J€JaTh BBIBOJbI HA OCHOBE MOJTYYEHHBIX
PE3yIbTaTOB, IPEACTABIIATH IPOLYKT CBOMX UCCIICIOBAHUM;

IPOrHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX MCCIEAOBAHUMN C YUETOM 3TUUECKUX HOPM U HKOJIOTHYECKUX TPEOOBaHUM;

BBIICNIATH CYLIECTBEHHbIE OCOOCHHOCTH KU3HEHHBIX LUKIIOB MPEACTABUTENECH PAa3HBIX OTAEJIIOB PACTEHUN M THUIOB KUBOTHBIX;
M300pakaTh LUKIIbI PA3BUTHUS B BUJIE CXEM;

aHAJIM3UPOBATh W HCIOJNB30BAaTh B PEIICHUM YYEOHBIX W HCCIEAOBATENIbCKUX 3aJlad MH(OPMAIMI0O O COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MEIULIUHE U SKOJIOTUU;

apryMEHTHUPOBATh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHOHAYYHOI'O M COIIMO-TYMAaHUTAPHOTO 3HAHUS B 3MOXY MH(POPMAIMOHHOM
LUBUJIA3ALIUM;

MOJICJIHPOBATh U3MEHEHHE SKOCUCTEM IO/ BIUSHUEM PA3IUYHBIX TPYHI (GAaKTOPOB OKPYKAIOIIEH CPEIbL;

BBISBJIITh B IPOLIECCE MCCIEA0BATEIBCKON NEATEIBHOCTH IOCIEACTBHS aHTPOIIOITE€HHOTO BO3JACHUCTBUSA HA DKOCUCTEMBI CBOETO
pEeruoHa, nmpeajaratb CrocoObl CHUKEHUSI aHTPOIIOI€HHOTO BO3/ACMCTBUS HA IKOCUCTEMBI;

UCTIOJIB30BaTh MPUOOpPETECHHBbIE KOMIETCHIIMH B TMPAKTUUYECKOW NEATENbHOCTH M TOBCEAHEBHOM KH3HH, IS MPUOOpPETCHHS

OIIbITa ACATCIIbHOCTH, HpG}]IIICCTByIOIIICﬁ HpO(I)CCCI/IOHaJ]BHOI‘/’I, B OCHOBC KOTOpOﬁ JISKUT OMOJIOTHS KaK qu6HBIﬁ npeaAmMceT.



2. Conepikanue Kypca

10 kaace buonorus kak komruiekcHas Hayka. CoBpeMeHHbIe HanpaBiieHus B Ouonoruu. CBsi3b OMOJIOTHH C IPYTUMHU HAYKaAMU.
BrinoniHeHne 3ak0HOB (DM3HKK U XUMHH B KUBOM npupojie. CHHTE3 €CTECTBEHHOHAYYHOTO M COLIMO- TYMAaHUTAPHOTO 3HAHUS Ha

COBPEMCHHOM J3Tall€ Pa3BUTHUA HUBUJIN3AIHH. HpaKTquCKOG 3Ha4YeHHE OMOJIOTrMUECKUX 3HAHUH.

buonornyeckue cucteMsl Kak npeaMeT u3ydeHusi 0nonoruu. OCHOBHBIE MPUHIMUITBI OPTraHU3aluU U GyHKIHOHUPOBAHUS

OMOJIOTUYECKUX CUCTEM. bruosiornueckne CUCTEMbI Pa3HbIX YPOBHEH OpraHU3aIuy.

['umoTe3sl U TeOpuH, UX POJib B POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeToIbl HAy4YHOTO

MO3HAHUSI OPTaHUYECKOTO MUPA. DKCIIEPUMEHTATBHBIE METOAbI B OMOJIOTHH, CTATUCTHYECKAast 00pabOTKa IaHHBIX.
CtpykTypHBbI€ U (YHKIITMOHATBHBIE OCHOBBI KU3HU

MonexkynsipHble OCHOBBI )KU3HU. MaKpO3JIeEMEHTBI 1 MUKPO3JIeMeHThl. Heopranmueckue Bemecra. Boga, ee posip B )KUBOU
npupoe. ['uapopunbHOCTs U THAPOPOOHOCTH. Posib MUHEPaTbHBIX cOJel B kiieTke. OpraHu4ecKHe BEIeCTBa, IIOHSITHE O
PEryJsipHBIX U HEPETYIIAPHBIX Ouonoaumepax. YriieBosl. MoHOCaxapubl, oJIurocaxapuabl U noaucaxapubl. OyHkiuu
yraeBoAoB. Jlunuael. @ynkunu aunuaoB. benku. Oynkuun 0enkoB. MexanusMm aeictBus pepMeHToB. HykiienHOBbIE KUCTOTHI.
JIHK: ctpoenue, cBoiicTBa, mectomnonoxenue, pyakuuu. PHK: ctpoenue, Bunsl, pynkmun. AT®: crpoenune, pyukiuu. pyrue

OpPraHNYCCKHC BCUICCTBA KIICTKHU. HanorexHonoruu B OMOJIOTHH.



Krnerka — cTpykTypHasi ¥ QyHKIIMOHAIbHAS €IMHUIIA opraHn3Ma. Pazsurue nmuronoruu. CoBpeMEHHBIC METOIbI H3yUCHUS
kieTkn. Kiterounast Teopust B CBeTe COBPEMEHHBIX JaHHBIX O CTPOCHUH M PYHKIUAX KIeTKU. Teopus cumOnuorene3a. OCHOBHBIC
4acTH U opranoujsl kietku. Ctpoenue u pyHkuun ouosnorndeckux memOpan. [lutomnasma. Aapo. Ctpoenue u GyHKIuu
xpomMocoM. MeMOpaHHbIe 1 HeMeMOpaHHbIe opraHoubl. [lutockenet. Bkimrouenns. OCHOBHBIE OTIHYUTENBHBIE 0COOCHHOCTH

KJIETOK NpoKapuoT. OTIUYUTEIbHbIE 0COOCHHOCTH KJIETOK 3YKAPUOT.

Bupycel — HeknerouHas ¢popma xu3HU. CrocoObl nepeaur BUPYCHbBIX HH(PEKIUN U Mepbl MTPOPHIAKTUKHA BUPYCHBIX

3a00JICBaHHA. BI/IPYCOJIOFI/IH, €C IMPAKTUYICCKOC 3HAYCHUC.

Krnerounsrit Metabonu3m. @epMeHTATUBHBIN XapaKTep peakinii 0OMeHa BEIIeCTB. DTalbl SHEPTeTUYECKOro ooOMeHa. A3poOHoe 1
aHa’pOoOHOE JpIXaHue. Posb KIETOYHBIX OPraHOMIOB B MPOLIECCAX IHEPIETUYECKOTO 0OMEHA. ABTOTPO(BI U FETEPOTPODBHI.

®dotocunTe3. Pazbl hoToCHHTE3a. XEMOCHHTE3.

Hacnencrsennas undopmarius u ee peaansanus B KIeTKe. | @eHeTHYeCKUid KOJI, €ro CBOMCTBA. DBOJIOLUS MPECTABICHHI O TeHE.
CoBpeMeHHbIe MpeCTaBICHUs O TeHe U TeHoMe. buocuHTes 0eska, peakiiuu MaTpUYHOro cuHTe3a. Perynsius paboTsl TeHOB U
POIIECCOB OOMEHa BEMIECTB B KJeTKe. | eHHas MH)KEHepHs, TCHOMHKA, TpoTeoMuKa. Hapyienne OMOXUMUYECKUX TIPOIIECCOB B

KJIICTKC 110 BJIMAHHUCM MYTAarcHOB H HAPKOTCHHBIX BCIICCTB.

Knerounstii nuki: uarepdasa u aeneHue. MuTos, 3HaueHue MUTO3a, (a3bl MUTO3a. CoMaTHUECKHE U TIOJIOBBIE KIETKU. Melio3,
3HaueHue Meno3a, (ha3bl Melio3a. Melo3 B )KU3HEHHOM LIMKIJIe opranu3mMoB. opmMupoBaHue MOI0BBIX KIETOK Y IBETKOBBIX

paCTeHI/Iﬁ H ITIO3BOHOYHBIX XMBOTHBIX.



Perynsnus neiaeHus KJIETOK, HAPYIICHUS PETYJISAINHA Kak MpUYrHA 3a00aeBaHnid. CTBOJIOBBIC KIICTKH.
Opranusm

OcobeHHocTH OJHOKJICTOYHBIX, KOJJOHHUAJIbHBIX U MHOI'OKJICTOYHBIX OPraHU3MOB. B3aumocBs3b TKaHeﬁ, OpraHoB, CUCTEM

OpraHOB KaK OCHOBa IOCJIOCTHOCTH OpraHMU3Ma.

OcHOBHBIE IMPOLCCChI, IPOUCXOJAINNEC B OPTAHU3MC: IIMTAHUC W ITMIICBAPCHUC, IBHIKCHUC, TPAHCIIOPT BCIICCTB, BLIACICHUC,

pa3ipaXkuMOCTh, PETryJsius y oprann3mMoB. [lonnepkanne romeocrasa, MPUHIIAI 0OPATHOM CBSI3H.

Pa3zmHoOkeHHe oprannu3MoB. becnosnoe 1 nosoBoe pa3MHOXKEHHE. JIBOMHOE OILUIOOTBOPEHUE Y [IBETKOBBIX pacTeHUN. Bubl
OITOIOTBOPEHUS Y KUBOTHBIX. CIIOCOOBI pa3MHOXKEHHUS Y pacTeHUH U )KUBOTHBIX. [lapTeHorenes. OHTOreHe3. IMOpHOHAIbEHOE
passurue. [locrambpuonansHoe pa3zsutue. [Ipsmoe u Henpsimoe pa3zBuTue. JKU3HEHHbIE [IUKIIBI Pa3HbIX TPy OPraHU3MOB.

Perynsuus unnuBuayanbHoro pa3Butus. [IpuurHbl HapyIIeHU pa3BUTHSI OPTaHU3MOB.

I/ICTOpI/ISI BO3HUKHOBCHHUSA U pa3BUTHUA 'CHCTHKH, MCTO/bl TCHCTUKMU. I'eneTnueckue TCPMHUHOJIOIsA U CHMBOJIMKA. I'enoTun u

dbenotumn. BeposITHOCTHBIN XapaKkTep 3aKOHOB T€HETUKU. 3aKOHbI HACIeICTBEHHOCTH ['. MeH e v yCIOBUS UX BBINOTHEHUS.

[{uTonoruueckue OCHOBBI 3aKOHOMEPHOCTEH HACIeA0BaHUA. AHAIM3UPYIOIIEE CKpellIMBaHue. XPOMOCOMHAas TeOpUs
HacneacTBeHHoCTH. CLEIUIEHHOE HaclieIoBaHue, KpoccuHroep. Onpeaenenue noia. CUEMIEHHOE ¢ MTOJIOM HACJIeI0BaHUE.
B3aumoielicTBue ayielibHbIX U HeaJJIEIbHBIX TeHOB. [ eHeTHYecKkre OCHOBBI MHANBUIyaIbHOTO pa3BuTus. [ eHeTnueckoe

KapTUPOBAHHUE.



I'eneTuka YCJIOBCKA, MCTOAbI U3YUYCHHNA I'CHECTUKHN YCJIOBCKA. PCHpOJIyKTI/IBHOC 310POBLEE YCTIOBCKA. H&CHC}ICTBCHHBIG
3a00JIeBaHUs YCJIOBCKA, UX NPCAYIPECIKACHUC. 3HaueHUE T€HETUKHU JJIA MEAUIHUHBI, STUYCCKHUEC ACIICKThI B obacTn MGI[HHPIHCKOﬁ

T'€HCTHUKU.

I'enorun u cpena. Henacneacreennast nuameHunBoCcTh. Hopma peakiuu npusHaka. BapuanimoHHbIN psl 1 BapUallMOHHAs KPUBasl.
HacnencrBenHasi u3MEHUYMBOCTh. BUbl HAacIeACTBEHHON U3MEHUUBOCTH. KOMOMHATUBHAS U3MEHUHUBOCTh, €€ UICTOUHHKHU.
MyTtanuu, Buabl MyTauuil. MyTareHsl, uX BIUSHUE Ha OpraHu3Mbl. MyTaluy Kak IpUYrMHA OHKOJIOTUYECKUX 3a00JIEBaHU.

BHC}I,Z[epHaH HaCJICACTBCHHOCTb U UBMCHUYHUBOCTD. OINHUIeHETHKA.

Jomectukanusa u cenexkuusd. LIeHTpsl 040MallIHUBaHKS )KUBOTHBIX U LICHTPBI IPOUCXOKICHHS KyJIbTYPHBIX pacCTeHUNU. MeTobl
CEJICKIIMH, X TEHETUYECKUE OCHOBBI. MICKyCcCTBEHHBIN OTOOP. Y CKOpEHUE U OBBIIIEHNE TOYHOCTH 0TOOPA € OMOILBIO
COBPEMEHHBIX METOJIOB F€HETUKH U OMOTEXHOJIOTHH. ['eTepo3uc u ero ncrob30BaHue B CeNIeKIMU. Pacimpenne reHeTHaeckoro
Pa3zHo00pa3usl CENIEKIIMOHHOI0 MaTepuaa; MOJUIION U, OTAaJeHHasl THOPUIN3alins, SKCIePUMEHTAIbHBIN MyTareHes,

KJIETOYHAsI UHXKEHEPHs, XpPOMOCOMHAs UHXKEHEPU S, TeHHAsl MHXKeHepusi. buobe30mnacHOoCTh.
11 kiace Teopus 3BoNIOIUA

Passutne 3Bomonnonnsix uae. Hayunsie B3rsiasl K. JInanes u XK. b. Jlamapka. OBomonmonnas teopus Y. /lapsuna.
CBuaeTeNbCTBA HBOJIIOLNN KUBOH MPUPOIBL: TAIEOHTOIOIMUECKHUE, CPABHUTEIBHO-aHATOMUYECKUE, SMOPHUOIOTMUECKHE,
ouoreorpadpuyeckue, MOJIEKyJIspHO-TeHeTuYeckue. Pa3Butue npencrapinenuii o Buae. Bua, ero kpurepuu. [omynsuus kak
¢dopMa CylecTBOBaHMS BUJIAa M KaK AJIEMEHTapHast eJUHUIA 3BOMIOIHY. CUHTEeTHYECKasi TEOpHsI SBOIOIMH. MUKPOIBOIIOUS U

MaKpOdBOJIIOIMS. J[BIXKYIIIE CHIIBI DBOJIIOINH, UX BIUSHUE HA TeHO(OH nomysiuu. Jpeiid reHoB u cirydaiiHbie



HEHaIpaBJeHHbIe U3MEHEHUs TeHO(POoH1a oy siuuu. Y paBHeHue Xapau — BaitnOepra. MonekynsipHO-reHeTHUeCKHe
MeXaHU3MBbl IBOJIIOIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA: ABMXKYILAS, CTAOMIM3UPYIOLIAs, U3PYNTHUBHAS. DKOJOTUYECKOE U
reorpaguyeckoe Buj1000pasoanue. Hanpapnenus u myTH 3Boironuu. @opMbl 3BOTIOLUH: TUBEPTEeHLINS, KOHBEPTEHIIMS,
napayenu3M. Mexanusmel agantanuid. Kossomtonus. Poib 3BosonionHo# Teopuu B GOpMUPOBAHUM €CTECTBEHHOHAYYHOU

KapTUHBI MHPA.

MHorooOpa3ue opranu3mMoB U MPUCIIOCOOIEHHOCTh OPraHU3MOB K Cpefie OOMTaHUs KaK pe3yJibTatr 3BOoUUU. [[puHImms!
KJaccuukanuu, cucreMatuka. OCHOBHbIE CHCTEMAaTHUECKHE IPYIIIbl OpraHnueckoro Mmupa. CoBpeMEeHHbIE MMOAXO0AbI K

KJ1accu(uKaIyi OPraHu3MOB.

Pa3BuTtHe :ku3Hu Ha 3emiie

MeTo/1bl TaTUPOBKU COOBITUI MPOILIOTO, TEOXPOHOJIOTNYECKas MIKaia. [ MmoTe3sl MpoUCX0KAeHUs KU3HU Ha 3emiie. OCHOBHBIE
aTansbl ABoMOIMHN Ouochepsl 3emin. KittoueBblie COOBITHS B 3BOJIIOLIMM PACTEHUH U )KUBOTHBIX. BeIMUpaHue BUAOB U €ro MPUYUHBI.

COBpeMEHHbIe NnpeacraBJCHUA 0 IIPOUCXOKIACHHUHA Y€/I0BCKA. CucremaTnyecKkoe MoJIOKSHHE YEeI0BEKa. 9BOJ’IIOLII/I$I YCIIOBCKA.
CDaKTOpLI OBOJIFOIIMHM YCJIOBCKA. Pacer YCJIOBCKA, NX MPOUCXOKIACHUC U CAUHCTBO.

OpraHusMsbl M OKpPY:Ka0IIAas cpeaa

JKoJIornYecKue (PAKTOPHI M 3aKOHOMEPHOCTH UX BJIUAHUSA HA OPraHU3MbI (IPUHLMI TOJEPAHTHOCTH, JUMUTHPYIOLIIUE
daxkTopsl). [IprcmocobeHnsT OpraHu3MOB K ICUCTBUIO SKOJIOTHYECKUX (hakTOpoB. buomorndeckue putMel. BzaumopaeicTaue
AKOJIOTUYECKUX (PaKTOPOB. DKOJIOTHIECKAS HUIIIA.



buoreonenos. Dxocucrema. KoMmnoneHTsl s3kocucteMbl. Tpodudeckue ypoBHu. Tumbl numeBbix nenei. [Iumesas cets. Kpyroopot
BEILIECTB U MIOTOK HEPTUU B IKOCUCTEME. BHOTHYECKHE B3aMMOOTHOILIEHUSI OPraHU3MOB B dKocrucTeMe. CBOMCTBA 3KOCUCTEM.
[IpoayKTUBHOCTE U OHOMacca IKOCUCTEM pa3HbIx TUNOB. Cykneccus. Camoperyisinus 3kocucteM. [locnencTsus BnusHus
JesTEIbHOCTH YelloBeKa Ha skocucTeMbl. HeoOXoanumMocTh coxpaneHus 0Mopa3Hoo0pasusi 3KOCUCTEMBI. ATPOLIEHO3bI, UX
O0COOEHHOCTH.

Yuenue B. U. Bepuaackoro o o6uocepe, Hoochepa. 3aKOHOMEPHOCTH CyIiecTBOBaHMS Orocdepsl. KoMmoHeHTsI Onochepsl U X
ponb. KpyroBopotsl BemecTs B Onocdepe. buorennas murpaius atroMoB. OCHOBHBIE OMOMBI 3€MITH.

Ponb yenoseka B Ouochepe. AHTpoOnoreHHoe Bo3jeiicTBue Ha Ouochepy. [IpupoaHbie pecypchl U paliiOHaIbHOE
IPUPOAOIIONIBb30BaHuE. 3arpss3Henue onochepsl. CoxpaHeHHEe MHOT000pa3usl BUOB KaK OCHOBA YCTOMYHUBOCTH OHOChEpHI.
BoccranoButenbHast akosorus. [IpoGiaemsl yCTOWYUBOTO pa3BUTHSL.



10.

11.

INPUMEPHBIN NEPEYEHB JIABOPATOPHBIX U IPAKTUYECKUX PABOT
B PAMKaXx CeTeBOro B3aumMOjelicTBUs
(HA BBIBOP YUUTEJISA)
Hcnoab3oBanne pa3jnyHbIX METOI0B NPH U3yYeHUHU OHMOJTOTHYECKUX 00bEKTOB.
TexHnka MUKPOCKONIUPOBAHMS.
N3yuyeHune Kj1eTOK pacTeHUil U ’KUBOTHBIX 10l MUKPOCKOIIOM Ha FOTO"BbIX MUKPOIIPENapaTax U UX ONMcaHue.
IIpuroroByieHHne, paccMaTpUBAHUE U ONMMCAHUE MUKPOINPENAPATOB KJIETOK PACTEHHIA.
CpaBHeHMe CTPOEHHS KJIETOK PACTEHU I, ’)KHBOTHBIX, TPU0OB U 0aKTe "PHIil.
N3yuyenue nABUKEHUS] UTONMIA3MBI.
N3yuenue miazmMo/in3a u Aemjia3Mo/in3a B KJIeTKaX KOKHIbI JIYKa.
N3yuenune pepMeHTATHBHOIO pacilenieHus MePOKCHAa BOJIOPO/Ia B PACTUTEIbHbBIX M )KUBOTHBIX KJIETKaX.
Oo0napy:keHue 0eJ1KOB, YIJ1€BOJA0B, JUIUA0B C IOMOIIbI0 KA4eCTBEH "HbIX PeaKIuii.
Bobigenenue THK.

N3y4yenne kaTaJquTHYECKON AaKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHJIA3bl HJIM KaTaJ1a3bl).



12. HaobamoaeHue MUTO3a B KJIETKAX KOHYMKA KOPELIKA JyKa HA TOTOBbIX MUKpOIpenaparax.

13. MH3yyeHue XpOMOCOM Ha rOTOBbLIX MHKpOIpenaparax.

14. WN3ydenue craguii Mmeiio3a HAa TOTOBBIX MUKpOIpenaparax.

15. MH3y4deHume cTpOEHHS MOJOBBIX KJIETOK HAa FTOTOBBIX MUKpOIpenaparax.

16. PemeHue 3jieMeHTapHBIX 32124 [0 MOJIECKYJISAPHO OHOJIOTHH.

17. BbisiBJIeHHE NPU3HAKOB CXO0/JCTBA 3aPO/AbIIIEH YeJ10BeKa 1 IPYTrUX N03BOHOYHBIX ’KUBOTHBIX KaK 10KA3aTeJ1bCTBO UX
pOACTBA.

18. CocraBjieHHe 3J1IeMEHTAPHBIX CXeM CKpellMBAHMS.

19. PemeHue reHeTH4ecKMX 3a/1a4.

20. MH3zyuenwue pe3yabTaTOB MOHOTHOPHIHOIO U AUTHOPHAHOIO CKPELIUBAHUSA Y AP030HIIbI.

21. CocraBieHue U aHAJIU3 POAOCTOBHBIX YeJT0BeKA.

22. MH3y4yeHne U3MEHYHUBOCTH, IOCTPOCHUE BAPUAIIMOHHOIO PSi/Ia M BAPMALIMOHHON KPUBOM.

23.  Omnwucanue penoruna.

24. CpaBHeHue BUJA0B 110 MOP(OJIOTrHYECKOMY KPUTEPHUIO.

25. Onucanue NpUCcnoco0JJeHHOCTH OPraHU3Ma U ee OTHOCUTEJIbHOI0 XapaKTepa.

26. BpisBieHHe NPUCIOCOOJICHUIT OPraHM3MOB K BJIMSHUIO PA3JIHYHBIX IKOJOTHYeCKUX (PAKTOPOB.



27.

28.

29.

30.

31.

32.

33.

CpaBHeHHe aHATOMHYECKOI'0 CTPOCHUSI PACTEHUI Pa3HBIX MeCT O0UTAHUS.
Metoabl u3mMepennsi pPaKTOpPoOB cpeibl 00U TAHMS.

N3yuenue 3K0JI0rH4ecKUX aJaNTAlHil YeIOBeKa.

CocraBjieHne NUILEBBIX HeMNeil.

N3yueHnue u onucaHue IKOCUCTEM CBOE MECTHOCTH.

MopaenupoBaHue CTPYKTYP U NPOLECCOB, MPOMCXOASIIMX B IKOCHCTEMAaX.

OueHka aHTPONOTreHHBIX M3MEHEHHH B IIpUpoAe



YYEBHO- TEMATHYECKOE INTAHUPOBAHUE

OcHoOBHOE coziepkaHue 0 TeMaM (pasjaenam)

XapakTepucTHUKa OCHOBHBIX BUJOB Y4eOHOM
JIeSITEIbHOCTH

Bunel koHTpONS

BBenenue

(T4)

XapakrtepuzoBath «OO0I11yI0 OHOTOTHIO» KaK
y4eOHBII mpeaMeT 00 OCHOBHBIX 3aKOHAX >KU3HH Ha
BCEX YPOBHSIX €€ OpraHu3aiuu. BoiaBidTh B
M3YYCHHBIX paHee OMOJOTUYECKUX AUCIIUILTHHAX
oO111e YepThl OpraHu3alliy PacTeHHH, )KUBOTHBIX,
rpuOOB M MUKPOOPTaHU3MOB. OOBACHATH ETUHCTBO
BCET0 KUBOTO U B3aMMO3aBUCUMOCTh BCEX HacTen
onochepsr 3emin.

CocraBuaTh 11aH naparpada




MHuoroo6pazue KHBOT0 MUPA.
OcHOBHBIE CBOMCTBA KUBOM MaTepuu (3 1)

YpoBHM OpraHu3anuu KuBou marepun. Kpurepun
KUBBIX CUCTEM

XapakTepu3oBaTh YPOBHU OpPTraHU3aLIUN KUBOU
MaTepuH, BBIJEISS CUCTEeMHBIE YPOBHU. ONUCHIBATH
O0COOEHHOCTH IMPOIIECCOB KUZHEACITEIHLHOCTH,
XapaKTEePHBIE TSI KaXI0TO YPOBHSI.
XapakTepu30BaTh OTINYUS XUMUYECKOTO COCTaBa
00BEKTOB YKUBOW W HEKUBOW MTPUPOIBI; OOIIIHIA
MIPUHIIUI KJIETOYHON OpraHu3alliy KUBBIX
oprann3mMoB. CpaBHMBAaTh OOMEHHBIE TTPOIIECCHI B
HEXWBOM U )KUBOU IIPUPOE; BCKPBITH CMBICII
peakmuit Metabom3mMa. OOBICHITh MEXaHU3MBI
CaMOPETYJISIIUNA OUOJOTHIECKUX CHCTEM
Pa3TUYHOTO UEePAPXUIECKOTO YPOBHSI.
AHaAIM3UPOBATH MPOIIECCHI CAMOBOCTIPOU3BEICHHUSI,
pocCTa ¥ Pa3BUTHS OPTaHU3MOB. XapaKTepU30BaTh
HACJICJCTBEHHOCTh M U3MEHUYUBOCTD, 3aIIOMHHATH
MaTepuagbHbIE OCHOBBI 3TUX CBOMCTB. CpaBHUBATh
(hOopMBI pa3APaKUMOCTH Y Pa3THIHBIX
OMoJIoTHYeCcKuX 00beKTOB. OTMEUaTh 3HAUYCHHE
OMOJIOTMYECKUX PUTMOB B TIPUPOJIC U KU3HHU
YeJioBeKa. 3allOMUHATh 3HAaYEHUE JUCKPETHOCTH U
HHEPrO3aBUCUMOCTH OMOJOTUYECKUX CUCTEM. Xa-
pPaKTEPHU30BaTh MHOTOO0Opa3He KUBOTO MHUPaA

KonTtponbnas padora Nel

BosuuknoBenue xxu3uu Ha 3emie (10 u)

HcTtopusa npeacraBieHnii 0 BOSHUKHOBEHUH
*K13HU. COBpEMEHHBIE MPEICTABICHUS O
BO3HUKHOBEHUH KU3HU. T€OPUHA NPOUCXOKICHUS

OnuceiBaTh ~ aHTUYHBIE W CPEIHEBEKOBBIC
MPEJICTABICHUS] O BO3HMKHOBEHUM W CYIIHOCTH
KHU3HU. XapakTepu30BaTh MEPBbBIE HAyYHBIC
MONBITKA OOBSCHEHHMS CYIIHOCTH U IIpoIlecca
BO3HMKHOBeHHMA Jkm3HH. Onbeitel @. Penwm,




MPOTOOMOHTOB. DBOIOIUS TPOTO- OMOHTOB.
HavanbHble 3Tanbl 6MOJOTHYECKOM IBOTIOLNUN

B3rsAabl B. 'apes, skcnepumentsl JI. [lactepa.
Teopun BEYHOCTHU KU3HHU.

XapakTepu3oBaTh XUMHUYECKHH,
npenduoniornueckuii (Teopus akagemuka A. U.
OmnapuHa), OMOJIOTHYECKUA W COIUAIIBHBINA ATaIlbl
pa3BUTUA  JKMBOM  MaTepuHu. OnuceiBaTh
DBOJIIOIMIO  MPOTOOMOHTOB,  BO3HUKHOBCHHE
reHeTuyeckoro kojaa. OueHuBaTh 3HaUueHUE paboT
C. ®okca u /Ix. bepHana.

OueHnBaTh BKJIAJ MaTEpUAIMCTUYECKUX TEOPHUM B
pa3sBUTHE MPEACTABICHUNA O BO3HUKHOBEHUU
XKU3HU. Xapakreprus3oBaTh runore3y mupa PHK.

XapaKkTepu30BaTh HavyaJbHbIE ATaIIbI
ouonornyecko sBomoormu. Onpenensts Gumo-
FEHETUYECKUE CBSI3M B JKUMBOW IPUPOJE U
CpaBHUBATh WX C €CTECTBEHHOW Kiaccu(uKaimen

KUBBIX  OpraHu3smMoB. OIUCHIBaTh  THIIOTE3Y
cUMOHOTeHe3a B TMPOMCXOXKICHUH DYKApHOT.
CpaBHHUBATH TUTIOTE3bI BO3HUKHOBCHUSI
MHOTOKJICTOYHBIX OPTaHM3MOB
XuMudecKas OpraHu3aiys KneTku (144) XapakTepu3oBaTh ~ XHUMHYECKHe  3yeMeHThl, | KonTposbHas padora No2
oOpasyrolue JKHBOE  BEINECTBO.  Pa3invath
Heoprannyeckue BemiecTBa KICTKH. OpraHu- | yakpo- M = MHKPOIICMEHTHL OMUCHIBATD

YECKUC BCIICCTBA KJIICTKH1 OcHOBHOE

HCOPTaHUYCCKHC MOJICKYJIbI KMBOI'O BCIICCTBA,




COACPIKAHUC I10 TCMaM (paS,Z[GJ'IaM)

WX XHMHYECKHE CBOMCTBA M OHOJOTHYECKYIO
PpOJIb.

XapakTepu3oBaTb  OPraHUYECKUE  MOJICKYJIbI:
Ounosornyeckue MOJIMMEPBI — Oenku;
CTPYKTypHasi  opraHu3amuss u  (QYyHKIUU;

YTJIEBOJIbI, UX CTPOCHHUE U OMOJOTHYECKYIO POJIb;
JKAPbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT
KJIETOYHBIX MEMOpaH W MCTOYHUK SHEPIHH.
XapakTepu3oBaTh, OINHUCHIBATH W 3apUCOBBIBATH
JHK  kak  MOJEKyJibl  HAaCJIeICTBEHHOCTH.
3anomuHaTh nporecc peaymmkanuu JHK u ero
3HaueHue. Paznuyarh CTPYKTYpy M (QyHKIHH
PHK. OmnwuceiBaTh mnpouecc nepenadyd Hacieln-
CTBEHHOU MH(pOPMAIIMH U3 AJ]Ipa B IUTOILUIaA3My —
TPAHCKPUIILUIO

Peammzanuss  HaciaeACTBEHHOM — MHOOpPMAIMH.
Metabomusm (9 u)
AHnabonu3M. OHepreTmdyeckuii oOMeH — Ka-

Tabou3M. ABTOTpO(HBIN THI OOMEHA BEIECTB

OnuceiBaTh  CTPYKTYpy T€HOMa IPOKApHOT;
XapakTepu3yrT pPaboTy HHIYIUOCIBHOTO W
penpeccudensHOTO OTIepOHa. Pazbupatn
CTPOCHHUE ICHOB JYKapuoT. Breinenars

CTPYKTYPHYIO UM PEryJSTOPHbIE 4YECTH TE€HA.
CpaBHHUBaTh TMPOLECC TPAHCKUIIIIMK TE€HOB Y
MIPOKApUOT W 3yKapuoT. XapaKTepu3oBaTh
MPOLIECCUHT W BBIACIATh €ro OHOJIOrMYecKoe
3HaUYCHUE. BBIABIATE MEXaHU3MBI PETYJISAILUU
AKCIPECCUU TEHOB. XapaKTEpPU30BaTh IPOLECC
TPAHCJISILMH.

Kontponbshas padora Ne3




[IpuBoAUTH TPUMEPHI IHEPrETHUECKOTO OOMEHa.

OnucrIBaTh MPOLIECCHI CUHTE3A ATO.
BreimuceiBaTh  peaknuu  OECKHUCIOPOJHOTO U
a’poOHOTO paciierieHus TJTFOKO3BI.
XapakTtepuzoBatb U OOBSICHATH  COOBITHS

dboToCHHTE3a: PEaKIMH CBETOBOM M TEM- HOBOM
¢da3. Xapaktepu3oBaTb U NPUBOAUTH MPUMEPHI

XEMOCHHTE3A. XapakTepu30BaTh poJIb
GoTOCHHTE3a U XEMOCUHTE3A B BOJIIOLMH
Crpoenue u pynkuum kietok (14 1) XapakrepusoBaTh dopmy u pasmepsl | Konrponsaas padora Ned

HpOKapI/IOTI/ILIeCKaSI KJICTKA. QYKapI/IOTI/I‘ICCKaSI
kieTka. JKU3HEHHBIN OUKI KIICTKH. I[e.HGHI/IG
KJ1eToK. OCOOCHHOCTH CTpOCHUA paCTHTCHBHOﬁ

KJIETKH. Knerounas TeOpUs CTPOECHHUS
opranu3MoB. Hexknetounsie ¢GOpMBI  KU3ZHH.
Bupycsi

MPOKAPUOTUYECKUX KIIETOK; CTPOCHUE IUTO-
M1a3Mbl, OpraHu3aluilo MeTadboausMa, (QYHKIHH
reHeTHYecKoro ammapara Oaxrepuil. OnuchIBaTh
IPOLECC CHOPOOOpa30BaHUs, €ro 3HAYEHHE JUIs
BBDKMBAHUS OakTepuil MpU yXYAIMICHUH YCIOBHUMA

CYIIIECTBOBAHHS; pa3MHOXXEHHE  MPOKAPHOT.
OneHnBaTh MECTO W pPOJb IPOKAPHOT B
OuoIeHO3ax.

XapakTepu3oBaTh UUTOILIA3MYy 3YKapUOTUYECKOU
KJIETKU: OPTaHeIUIbl IUTOIUIa3Mbl, UX CTPYKTYpY U
byukiuu. XapakTepru3oBaTh TPAHCIOPT BEIIECTB
B KIETKYy M W3 Hee: (aromuTo3 U MUHOIUTO3.
OOBACHATH COOBITHS, CBsI3aHHBIC c
BHYTPHUKJICTOYHBIM THUIIIEBAPEHUEM, MO TICPKUBAs
€ro 3HadyeHue s opranuzma. (OTMeuarhb
3HAYEHUE IIUTOCKEJIETA. XapaKkTepu30BaTh




BKJIFOUYEHMSI, 3HAUCHHE U UX POJIb B METaOOIM3ME
KJIETOK. XapaKTepU30BaTh KJIETOYHOE SAPO Kak
LHEHTP yIIpaBJICHUS KU3HEAEATEIbHOCTBIO
KIIETKH;, CTPYKTYpbl siapa (smepHasi 00010YKa,
XpPOMATHH, SAPBINKO). Onpenensite pojib KIETKU
B MHOIOKJIETOYHOM oOpranusme. Pa3bsicHITh

MOHSITHE 0 g depeHInpOBKe KJIETOK
MHOTOKJIETOYHOTO  opranusma.  OmHchIBaTh
MUTOTHYECKMH  LUKI:  uHTepdazy,  (Dassl

MUTOTHYECKOTO JIeJIEHUs W TpeoOpa3oBaHUS
XpOMOCOM; OHMOJIOTUYECKHA CMBICII M 3HAYCHUE
Muto3a  (Oecrosioe  pa3MHOXEHHE,  POCT,
BOCTIOJTHCHHE KJICTOYHBIX oTeph B
(U3HOIOTHYECKUX U TIATOJIOTHYECKHUX YCIIOBHSIX).
OnuceiBaTh MEXaHU3MBbI PETYJISIUU KIECTOYHOTO
neneHuss u anonrto3a. OTMedaTh OCOOEHHOCTH

CTPOCHUA pacTUTENBHOU KJIETKMU.
XapakTepu3oBaTh OCOOCHHOCTH MeTaboJIu3Ma
KJIETOK PacCTUTEIILHOTO OpraHu3Ma.
XapakTepu3oBaTh OCHOBHBIC TTOJIOKEHUS

KJIETOYHOM TEOpUHU; COBPEMEHHOE COCTOSIHUE
KJIETOYHOM TEOpUM CTPOCHHUS  OPraHU3MOB.
OnpenensaTe 3HAYEHUE KIETOYHOM TEOpHUM IS
pa3BuTus Ouosoruu. Jlenatb coOOOIIEHUS O KU3HU
" NEATEIbHOCTU YUEHBIX, BHECIINX
3HAQUMUTENIbHBIM BKJIAJ B Pa3BUTHE KIETOYHOMN
TEOPUHU.

XapakTepu3oBaTh BUPYChl M OakTepuodaru Kak




BHYTPHUKJIETOYHBIE TMapa3uThl Ha TEHETHUYECKOM
ypoBHe. OOCyXAaTh TUIOTE3bl O MPOUCXOKICHUH

BUPYCOB;  OTKpPBITUE  BHUPYCOB,  MEXaHU3M
B3aUMOJICHCTBUS BHUpYycCa u KJIETKH,
WHOEKIIMOHHBIA ~ TpoIrecc.  XapaKTepu30BaTh

MEXAHU3Mbl BEPTUKAIBHOM W TOPU3OHTAIBHOU
nepesadyd BHPYCOB; 3a00JI€BaHUSl JKUBOTHBIX H
pacTeHHi, BBI3bIBAEMBbIE BHUpycamu. OTMedartsb
BUpPYCHbIE 3a00Ji€BaHUs, BCTpeyarolUecs Y
yenoBeka; rpunm, rematut, CIIA; npemmarats
Mepbl M CIOCOObl MPOPUIAKTUKH BHUPYCHBIX
uHeKImit

Pa3zMuoxenue opranuzmos (7 u)

becrionoe pasMHO)keHUE.
KEHUE

[TosoBoe pa3mHO-

XapakTepu3oBaTh CYIIHOCTh U (POPMBI OECTIOIOTO

Pa3MHOKEHUS OpraHu3MOB; Pa3MHOKEHUE
pacTeHuu u ’KUBOTHBIX. Broinensats
OMOJIOrHYECKOe 3HAYCHHUE OecIoJIoro
Pa3MHOKEHHUSI. XapakTepu3oBaTh II0JIOBOC
pa3MHOXKEHUE pacTeHuit 5| JKUBOTHBIX.
OnpenensiTh ramMeToreHe3 U €ro  MepHOJIbL:

pa3MHOXXEHUE U POCT, Cco3peBaHus (MeHo03).
PaccmaTpuBaTth 1 KOMMEHTUPOBATH KOHBIOTALIUIO
u  KpoccuHroBep. OmnuchIBaTh  MEXaHM3M,
TEHECTHYECKUE IIOCIICIACTBUSA U OHOJIOTHYSCKHUI
CMBICJI KPOCCHHTOBEpa; OMOJIOTHYECKOe 3HAaUCHUE
u OMOJIOTHYECKHI CMBICJI Meno3a.
XapakTepuszoBaTh IMepuoJ (OPMHUPOBAHUS TPH
criepMaToreHese. [IpoBoauTh CpaBHEHUE
criepMaToreHe’a M oBoreHesa. OmnucChIBaTh

[Ipoext




OCEeMEHEHHE U OIUIOJI0TBOPEHHE, MapTEHOICHES.
OnpenensiTe HBOJIOIMOHHOE 3HAYEHHUE TMOJIOBOTO
Pa3MHOXKEHUSI.

NuauBuyanbHOe pa3BUTHE OpraHnu3mosn (17 u)

Kpatkue wucropuyeckue cBeneHHS. OMOpPHO-
HaJbHBIA mepuop  pa3Butua. I[locTamOpHo-
HaJbHBIM mepuon pa3BuTusa. CXOICTBO 3apo-

IpIlIe W SMOpHUOHANIbHAs  JAUBEPIreHIUS
IpU3HAKOB. buoreHernuecku 3akoH. Pa3Butne
OpPraHU3MOB u OKpy’Karomas cpena.

Perenepanus

Jlenatb  cooOIeHUsT 1O WCTOPUH HM3yYCHUS
UHJMBUAYaTbHOTO pa3BuTuA. COCTaBJsTH IUIaH
naparpada. BbINOMHATE MpPaKTHYECKUE PaOOTHI.
OO6cyxnarh jaemMoHcTpanuu (paboTta B Majbix

rpymnmnax).  XapakTepu3oBaTh  IEPUOAU3ALNIO
VHJIUBUIYAJIBHOTO pa3BUTHSL. Onpenenste
AMOPHUOHATBHBIN TEPUOJT PA3BUTHUS M ONUCHIBAThH
OCHOBHBIE  3aKOHOMEPHOCTU  JApOOJCHUS —
oOpa3oBaHuW€ OJHOCIOMHOTO  3apojplllla —
OJlacTynbl;  TacTPyJISIIUI0O W OpPraHOTEHES.
3aroMuHaTh ATaIlbI IaJIbHEUIIIeH

mudpepeHIUPOBKU TKaHEH, OPTaHOB U CHCTEM.
XapakTepuszoBaTh PEryJALUI0 3MOPUOHATBHOTO
pa3BUTHUA;, JETEPMHUHAIMIO U SMOPHUOHAILHYIO
WHJTYKIIHIO, TE€HETUYECKU I KOHTPOJIb.
JleMOHCTpUpPOBATH POJIb HEPBHOW U SHJIOKPUHHOMU
cucteM B oOecrniedeHUH  AMOPUOHAIBLHOTO
Pa3BUTHS OPraHU3MOB. XapaKTepHU30BaTh MOCTIM-
OpUOHANILHBIA ~ MEPHOJl  pa3BUTUS;  (HOPMBI
NOCTAIMOPHUOHAIBHOTO nepuoaa pa3BUTHS.
XapakTepu3oBaTh MPSAMOE Pa3BUTUE H  €ro
NepHoJIbl (OPENPOIyKTUBHBIN, PEPOTYKTHBHBIM

KonTtponbshas padora Ne5




U TIOCTPENPOIYyKTUBHBIN); cTapeHue. Pa3bsacHITH
CYLIHOCTh HEIPSIMOIO Pa3BUTHSA; IIOJHOTO M
HEIMOJIHOTO ~ MeraMopdo3a. J[eMOHCTpUpOBaThH
MOHUMaHUE OMOJIOTMYECKOTO CMBICIA Pa3BUTHUS C
MeTtamopdo3om.

[TpuBoauTH (bopMyIIHPOBKHU 3aKOHa
3apojsieBoro cxoactsa K. bapa u Guoreneruue-
ckoro 3akoHa . lekkens u @. Mromnepa,
WUIIOCTPUPYST UX NMpUMEpaMu. XapaKTepu30oBaTh
poiib  (DaKTOpOB  OKpY’)KalIlIed  cpeasl B
AMOPHUOHATBHOM 17} NOCTA3MOPHUOHAIIBHOM
pa3BuTHH opraHuszMa. OmnpenensiTh KpUTHUECKHUE
NEPUOJIbI Pa3BUTHUS. XapaKTePU30BATh BIIHUSHUE
W3MEHEHU TromMeocTa3a OpraHu3Ma Marepu M
IUIOJIa B PE3YyJIbTaTe€ BO3ACHCTBUS TOKCHYECKHUX
BeniecTB. OOOCHOBBIBATH BPEIHOE BO3JCIHCTBHE
TabayHOTO JIbIMA, AJKOTOJIsl, HAPKOTHUKOB U T. II.
Ha XOJ] SMOPHOHAIIBHOTO U MTOCTIMOPHOHAIBLHOTO
pasButHs. OnpenensaTh NPUYUHBI BOSHUKHOBEHHUS
BPOKJIEHHBIX YPOACTB. XapakTepuzoBaTh
npouecc (PU3MOIOTMYECKO U penapaTuBHOU
pereHepanuy; BHYTPUKJIETOYHAs, KIJIETOYHAs,
TKaHeBasi U OPraHHAasl pereHepalus; SBOJIOLHUIO
CIIOCOOHOCTH K pereHepalud y TO3BOHOYHBIX
KUBOTHBIX

3aKOHOMEPHOCTH U3MEHYUBOCTH (6 U)

XapaKkTepu30BaTh OCHOBHBIE dhopMbI




HacnencrBennass  (reHoTUINUYECKasl)  HM3MEH-
YUBOCTh. 3aBHUCHUMOCTb TMPOSIBICHUS TE€HOB OT
yCIIOBUM BHENIHEW cpeasl (peHoTunuyueckas
M3MEHYUBOCTb)

M3MEHUYMBOCTH; T€HOTUIIUYECKYI0 U3MEHUYUBOCTD:
MyTallukd, HX  KjJIacCu(UKalMiO, 3HAYCHHUE
MYTallui TSI TPAKTUKU CEJIbCKOTO XO3SIMCTBA U
OMOTEXHOJOTHH, KOMOWHATHBHYIO U3MEHYHBOCTD.
OO0OCHOBBIBAThH SBOJIIOIIMOHHOE 3HauCHHE
MYTAIMOHHOW ¥ KOMOWHATHUBHON M3MEHYHBOCTH.
XapakTepu3oBaTh (EeHOTUITYECKYTO
M3MEHYMBOCTh, OTMEYAsl POJb YCIOBUM BHEIIHEN
Cpeapl B PAa3BUTUU W NPOSIBIICHUU NPU3HAKOB M
cBOWCTB. CTpoUTh BapUALMOHHBIE PSAABI U
KPUBBIE HOPMbI pEAKITUU

OCHOBHBIE MOHATHSA TEHETUKH (2 1)

OnuceiBaTh MNpCACTABJICHUA AOPCBHUX YYCHBIX O
POACTBC MW XaApPaAKTCPC IICpCHAavn IIPHU3HAKOB H3

MOKOJIEHWS B TMOKOJICHHE. XapaKTepu3oBaTh
B3IJIA/Ibl CPEIHEBEKOBBIX YUYEHBIX Ha MPOLECCHI
HacleOBaHUsI NPU3HAKOB. JleMOHCTpupoBaTh

3HAHUSI UCTOPUHU PA3BUTHUS F'eHETUKU. [IpuBoauTH
OCHOBHBIEC MOHSITUSI TEHETUKU: HACIEICTBEHHOCTh
Y U3MEHYMBOCThH;, NMPU3HAKUM WU CBOWCTBA; TE€HBI,
aJjiebHbIC TEHBI; TOMO3UTOTHBIE 151
TE€TEPO3UTOTHBIE OPTaHU3MBI. Onpenenste
TeHOTUN U (DEHOTUI OpraHu3Ma; reHOhOH,T

3?KOHOMepHOCTI/I HacyeloBaHus npu3HakoB (12
q

['ubpugonoruueckuii  METOJl HW3Y4YEHUS Ha-
CJI€ICTBEHHBIX Ipu3HaKoB I'. MeHnens. 3akoHbI

XapakTepu3oBaTh THOPHUIOIOTHYECKUNH  METOA
M3YYECHHUS] XapakTepa HacJeJIOBaHMsI MPU3HAKOB.
XapakTepu3oBaTh W ONUCHIBATH BO3MOKHOCTHU
METOJI0B T€HETUYECKOT0 aHAIN3a.

Kontponsnas pa6ota Ne6




I. Menpaens. XpomMocoMHas TeopUs
HacJieacTBeHHOCTH. CIienjieHHOe HacJIeJOBaHHE
I'€HOB. I'eneTuka rnoJja. HacnenoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJ0M. ['eHOTHIT Kak
LICJIOCTHAs cucTeMma. B3aumMoaencTBue reHoB

DopMyJIMPOBATH 3aKOHBI I. Mewnpaens.
3anoMHHATh  IUTOJOTUYECKHE  OOOCHOBAHMUS
3akoHOB  [. Menngens.  JlemoHcTpHupoBaTh

CTIIOCOOHOCTH BBIIMUCHIBATH TEHOTHITHI OPTaHH3MOB
u ramer. CoOCTaBIATH CXEMbI CKPEIIUBaHUA,
pemate  reHermueckue — 3amadud.  CTpouTh
POIOCIIOBHBIC.

®opmynupoBaTh 3akOH MopraHa © J1aBaTh
XapaKTePUCTUKY  CIICTUICHHOTO  HacjeJI0BaHUS
reHOB (MPU3HAKOB). AHAIM3UPOBATH T'EHOTHUIT KaK
CHUCTEMY B3aUMOJICHCTBYIOIIUX I'€HOB OpraHu3Ma.
Omnpenensate GOpMbI B3aUMOJICUCTBUS a/ICIIBHBIX
Y HEaJUJIEIbHBIX T€HOB.

XapakTepu30oBaTh OCHOBHBIE dbopMbI
M3MEHYUBOCTH; T€HOTUITMYECKYI0 U3MEHUYUBOCTB:
MyTaluy, HX  Kilaccu(uKaiuoo, 3HAUYCHUE

MYTallMi ISl MPAKTUKU CEJIbCKOTO XO3SMCTBA U
OMOTEXHOJIOTUH, KOMOWHATUBHYIO U3MEHUYHUBOCTb.
OO6G0CHOBEIBAThH SBOJIIOIMOHHOE 3HAYCHHE
MYTallUOHHOW M KOMOWHATUBHOW M3MEHYUBOCTHU.
XapakTepu3oBaTh (hEeHOTUITHYECKYIO
W3MEHYUBOCTh, OTMEYasi poJib YCIOBUN BHEITHEH
Cpelbl B Pa3BUTHM U TPOSIBJICHUU MPU3HAKOB U
cBorcTB. CTpouTh BapualMOHHBIE pSIABl U
KPHUBBIC HOPMBI PEAKIIUN




OcHoBBbI cenekuu (5 )

Co3naHue nopo/1 >)KUBOTHBIX U COPTOB PaCTEHUM.
MeToapl CeNeKIMA PACTCHUW ¢ KUBOTHBIX.
Cenexkuusi MHKpoOpraHu3MoB. JlocTwkeHus u
OCHOBHBIC HAIIPABJICHUS COBPEMEHHOMU CEJIEKIIUU

[Tepeuuncisate
MHOT'000pa3us
3aIlIOMUHATH

HEHTPHl  MPOUCXOXKIEHUA U
KyJIbTYPHBIX pacTeHui,
KYJbTYPBI, B HUX

chopmupoBaBmmecs.  JlaBate  ompexpeneHue

MOHATUM  «COPT»,  «IOPOJA»,  «IITAMM).

XapakTepu3oBaTh METOJIbl CEJIEKIIMU PACTEHUN U

KUBOTHBIX: OTOOp W rTuOpugm3anus; (HOpMbI

orbopa  (MHOUBHAyadbHBIX U  MacCOBBIN);

oTJaJeHHasi THOpUAM3ALMs; SIBICHHE reTepo3rca

Hrtorosoe tectupoBanue 2yaca

buosorus. Oomas 6uosiorus. 11 kiaccol. Yriy0/eHHbI YPOBEHb
(105, 3 4 B Hee110)

3aKOHOMEpPHOCTH Pa3BUTHsI KUBOW TMPUPOJIBI.

DBOJIIOIIMOHHOE yueHHe (26 )

Hcropus nipenctaBieHnil O pa3BUTUU KU3HU Ha
3emute. [IpeaAnocbuUIKM BOZHUKHOBEHUS TEOPUU 4.
Hapsuna. DBomonronHas Teopus 4. JlapBuna.
CoBpeMeHHbIE MPEACTABICHHUS O MEXaHU3MaxX U
3aKOHOMEPHOCTSIX IBOJIIOIUU. MUKPOIBOIIIOIHS.
Bunoo0pazoBanue

KaK pe3yJbTaT

XapaKTepI/I3OBaTB NpeacCTaBJICHUA OPCBHUX U

CPEIHEBEKOBBIX €CTECTBOMCIHBITATENEH O >KUBOMU

npupone.  OueHuBaTh  MNpelCTaBICHUS 00
«M3HAYaJIbHOU L[eJIECO00PA3ZHOCTI U
HEU3MEHHOCTH >KMBOM MPUPOABL. 3allOMHUHATH

npuHIUNBl  OuHapHOM  kimaccupukamuu K.
Jluanes. 3HaKOMUTHCS C OCHOBHBIMU
MOJIOKEHUSIMA ~ DBOJIIOIIMOHHON  CHCTEMAaTHUKH

paCTCHI/Iﬁ " JKXUBOTHBIX. OHpCI[GJI}ITB JOCTHIKCHH S
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MHUKPOIBOJOLNHN

HAayKd W TEXHOJIOTMH B KayeCTBE IPEANIOCHUIOK
CMEHBI KPEAallMOHUCTCKUX B3IJISA0B HA KUBYIO U
HEXKXUBYKO  NPUPOAY, Ha  DBOJIIOLMOHHBIC
IIPEACTABIICHNs.  XapakTEepU30BaTbh  HAay4yHBIC
npeanocbulky, noOynuBmme Y. JlapBuHa K
IIOMCKY MEXaHW3MOB H3MEHEHUS B JKUBOU
puposre. AHAIM3UPOBATh  AKCIEAULIHUOHHBIN
marepuan Y JlapBrHa B KayeCTBE MPEANOCHUIKU
pa3paboTku IBOJIFOLIMOHHOU TEOPHH.
XapaktepuzoBatb yuenue 4. [lapBunHa 00
HUCKYCCTBEHHOM 0TOOpE, (hOpMBI HCKYCCTBEHHOTO
oTOOpa M OOBACHATH METOJABI CO3JAaHMSI HOBBIX
IIOPOJl JOMAIIHUX >XUBOTHBIX W COPTOB KYJIb-
TYpHBIX  pacTeHWil. 3anOMHHAaTb OCHOBHBIE
nonoxkeHust reopun Y JlapBuHa 0 €CTECTBEHHOM
orOope. Xapakrtepu3oBaTb (QopMbl OOpbOBI 32
CYLIECTBOBAHHE W MEXAHU3M E€CTECTBEHHOIO
orOopa. JlaBath ompeneneHnue ecTECTBEHHOIO

oroopa. IlpuBoauTh mpumMepsl HU3NOIOTUYECKUX




aganTaiuii. OOBICHATH OTHOCUTEIBHBIN XapaKTep

MPUCIIOCOOJICHUT W TNPUBOJIUTH  MPUMEPHI
OTHOCHUTEIBbHOCTH aJlanTalui
Kontponbnas paborta Ne2
MakposBomtonus. buonornueckne nociaencTBus | XapakTepu3oBaTh IJIaBHBIE HalpaBJICHUS
npuodpeTeHus npucnocodnenut (23 4.) OMOJOrNYeCKOn JBOJIIOLIMH. OTtpaxatb
NOHMMaHuEe OMOJOTMYECKOTO Iporpecca Kak

['maBHbIE HampaBieHHs OMOJIOIMYECKOM 3BO-
mouud. [IyTn noctuxeHuss OMoJI0ruyecKoro

MPOLBETAHUSI TOM WIIM WHOW CHUCTEMATUYECKOMU
rpynnel; OMOJOTMYECKOrO perpecca KakK
YITHETEHHOTO COCTOSIHUS TAaKCOHA, IPUBOJSIIEE
€ro K BbIMUpaHUIO. JlaBaTh ompeneneHue u

XapaKTepU30BaTh yTH JOCTUKEHUS
OMOJIOTUYECKOTO nporpecca: apoMopdo3a,
uauoananTalud M oOmed  JereHeparui.
[IpuBOIUTH MIPUMEPHI TMBEPreHIINH,
KOHBEpreHImu u mapamienu3ma. OOBSCHATH

NPUYUHBI BOSHUKHOBEHHUS CXOJIHBIX MO CTPYKTYpE
u/unn  QYHKIUSM OpPraHOB Yy TpeJCTaBUTENEH
pa3IMYHBIX CHUCTEMAaTHYECKUX TPYyHI  oOpra-
HU3MOB.  3aloOMUHATh  OCHOBHBIE  TIpaBUiIa
3BOJIOIMH. OIIeHUBATh PE3yJIbTaThl 3BOJTIOIMU

Pazutue xxu3nu Ha 3emiie (10 )

Pa3zButne XH3HM B apXEMCKyX0 U IPOTEPO30M-
CKYIO 3pbl. Pa3Butue XHW3HM B NaJIC030MCKYIO
apy. PasButue Xu3HH B ME3030HCKYI 3pYy.
Pa3BuTHe )XM3HU B KAWHO30MCKYIO 3Py

XapakTepu30oBaTh Pa3BUTUE KU3HU Ha 3eMJE B

najgeo3oiickyro  3py. OtTmedarb  TMOSIBICHHE
CYXOIYTHBIX pacTeHul; BO3HUKHOBEHUE
MMO3BOHOYHBIX: PBIOHI, 36MHOBOJHBIE,
MIPECMBIKAIOLIUECS.

IIpoekr




XapaKTepI/IBOBaTB Pa3BUTHUC KU3HU Ha 3emie B

ME3030HMCKyr0 9py. OTMeuaTe MOSBICHHE W
pPacIpOCTPAHEHUE ITOKPBITOCEMEHHBIX DPACTCHUM;
BO3HUKHOBEHHME ITUI] W  MIJICKOIUTAIOIIUX.
OnuceiBaTh pa3BuTHe IIJTALEHTAPHBIX
MJIEKOIIMTAIOIIHX, IIOSIBJICHUE XUIIHBIX,
BO3HUKHOBEHME TNIPUMATOB. XapaKTepu3OBaThb
reoJIOTMYECKUE HW3MEHEHUsl KahHOo30s: Japeid

MaTEpUKOB, oJjieficHeHHsa. OOCyk 1aTb OCHOBHBIE
ATanbl SBOJIIOLUN PACTEHUI U JKUBOTHBIX

[Tpoucxoxnenne uyenoreka (10 u)

ITonoxeHne dYeIoOBEKa B CHUCTEME >KHBOTHOIO
Mupa. IBoroIusa npumatoB. CTaauu dBOJIIOLUN
yernoBeka. COBpEMEHHBIM JTall  3BOJIOIUU
YyeJIoBeKa

XapakTepu3oBaTb MECTO YEJIOBEKa B KUBOU
IPUPOAE, €ro CHUCTEMATUYECKOE IOJIOKECHUE.
OTMeuaTp NpPU3HAKK H CBOICTBA YEJIOBEKA,
MO3BOJISIFOIME OTHECTU €r0 K MIIEKOIHUTAOIIUM.
OnuchlBaTh ~ CTaAMM  BBOJIOLMU  YEJIOBEKa:
JPEBHEUIINX, APEBHUX U IEPBBIX COBPEMEHHBIX

JTOAEH. PaccmarpuBats 151 3aIIOMUHATh
MOMYJISIIIUOHHYIO CTPYKTYpYy Buaa Homo sapiens;
pachl. 3HAKOMUTHCS c MEXaHU3MOM
pacooOpa3zoBaHusi, oTMeyvas €JMHCTBO
npoucxoxaenuss  pac.  [IpuBoauth  CBOIO
apryMEHTHUPOBAHHYIO TOYKY 3peHUSL.

XapakTepu3oBaTh COBPEMEHHBIN 3Tall 3BOJIOIUA
YEeJI0BEKa; B3aMMOOTHOILICHUE COLMAIBHOIO U
OMOJIOTUYECKOTO B ero ABOJIFOLIMH.
OOGOCHOBBIBATH E€AMHCTBO YEJIIOBEYECKHUX pac.
JlaBaTh apryMeHTHUPOBAaHHYI KPUTHUKY pacus3Ma U
«COLMAIIBHOTO JAPBUHU3MA. OtrMmeuathb

IIpoekr




BCAYIIYIO POJIb 3aKOHOB 061H€CTBCHHOﬁ KHN3HHU B
COMMAJIBHOM IIPOrpeCcCC 4CJIOBCUCCTBA

buocdepa, ee ctpykrypa u pynkiuu (5 9)

Crpykrypa Ouocepsl. KpyroBopor Bemiects B
IPUPOJIC

®opMyIMpOBaTh OCHOBHBIE MOJIOXKEHUS YUYCHHUS
B. W. Bepnaackoro o Owmochepe. OOBACHATH
HEBO3MOXKHOCTh ~ CYIIECTBOBAaHUS JKM3HH  3a
rpaHUIlaMH ouocdepsl. XapakTepus3oBaTh
KOMITIOHEHTBI OHOC(epbl: KOCHOE U OHOreHHOE
BEIIECTBO,  JKUBOE  BEIIECTBO,  OHMOKOCHOE
BelecTBO  Ouocdeprl. Omnpenenarh TIaBHYIO
¢bynkuuto  Ouocdepsl  Kak ~ oOecrieueHue
OMOT€HHOTO KPYrOBOPOTa BEIIECTB Ha TUIAHETE.
XapakTepu30BaTh OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yraepoja, azora, ¢ocdopa u cepbl. OlLEHUBATDH

3HAYEHUE KpyTrOBOPOTOB BELIECTB VIS
CYILIECTBOBAHMSI )KU3HU Ha 3eMJIe

XKuzap B coobmectBax. OcHoBbl dKkonoruu (11 | OnuceiBaTh rE0JIOTUYECKYIO ucroputo | Konrpoasnasa padora Ne3

q) MaTE€pUKOB, CMeHY KiuMara. Omnpenensite Hu
aHAIM3UPOBATh TOHATHS <«OAKOJIOTHS», «cCpena

Uctopust (OopMUpOBAaHUS COOOLIECTB KUBBLIX | OOUTaHUs».  XapakTepu3oBarh — aOUOTHYECKUE

opranusmoB. buoreorpadus. OcHoBHbIE 6MOMBI | PAKTOPBI: BJIaYKHOCTb, OCBCIICHHOCTb,

cywmd. B3auMOOTHOIIIEHUsI OpraHu3Ma U CPELBI. TEMIICPATypHbI  pexkuM  u  1Ap.  OOBACHATH

B3aumMooTHOmeHus OpTraHu3MOB

HUHTCHCUBHOCTbH }IeﬁCTBHH N B3aHMMOOTHOIIICHU

aOMOTUYECKUX ¢dakTopoB. OnuceiBaTh
ouotnyeckue  GakTOphl, HA  KOHKPETHBIX
npuMepax JEMOHCTPUPOBAaTH HMX  3HAYCHHUE.

3anoMuHaTh (HOPMBI B3aMMOOTHOIICHUN MEXKIY




OpraHu3MaMH: TO3UTHBHBIE OTHOILIEHUS —
CUMOMO3, AaHTUOMOTHYECKHE OTHOIICHHUS U
HEUTPAJIbHBIE  OTHOLICHUS —  HEUTpaIU3M.
OnenuBath posib (AaKTOPOB Cpenbl OOUTaHUS B
KU3HENICATeTbHOCTH JKUBOTHBIX M PACTEHUN

buocdepa u uenosek. Hoocdepa (9 u)

Bo3neiicTBre yenoBeka Ha MPUPOY B MPOLIECCE
cTaHoBJieHUsI oOuecTBa. [Ipupoaubie pecypehl u
UX ucrnoib3oBanue. Ilocnencreus
XO03SIMCTBEHHOM JESITESIbHOCTHU YeJIOBEeKa IS
oKpyxarouiei cpenbl. OXpaHa npupoabl U Nep-
CIIEKTHUBBI PALIMOHAIIBHOTO IPUPOIOITI0IB30Ba-
HUS

AHanu3upoBaTh  AHTPONOTEHHBIE  (DAKTOPHI
BO3JICHCTBHSI Ha OHMOLIEHO3bI (POJIb YEJIOBEKAa B
Opupose) Ha  pa3HBIX  JTamax  Pa3BUTHUS
YeI0OBEUYeCKOro  o0miecTBa.  XapaKTephu30BaTh
MUHEpaIbHbIe, JHEPTreTHUYECKHEe ¢ TIHIIEBhIC
pecypcbl.  OmuceiBaTh  HEHWCUEpIaeMble U
ucuepraemMbie pecypcehl, HOYePKUBAsT
OTHOCUTENIFHOCTh HEHCUEPIIaeMOCTH PECypCOB.
XapakTepr30oBaTh MPOLECCHl UX BO3HUKHOBEHUS
U YCIOBHS  cpedbl, NPUBOAAIIME K  HUX
(hOpMHUPOBAHHUIO. PackpoiBaTh po0JIeMbI
paIMOHANIBHOTO TPUPOJOTNIONB30BAHMS, OXPAaHbI
OPUPOJIBI: 3alUTa OT 3arpsA3HEHUN, COXpaHEHHE
ATAJIOHOB M MAMSITHUKOB MPUPOJBI, 0OecTeueHe
IPUPOIHBIMH PECYPCAMH HACEICHHS TJIAHEThI

buonuka (64.)

OOBSICHAT, HEOOXOJUMOCTh 3HAHUS M yMEHUS

MPaAKTUYECKHU MPUMEHSTh CBEJICHUSI 00
AKOJIOTMYECKUX 3aKOHOMEPHOCTSIX B
MPOMBIIUIEHHOCTA U CEJIbCKOM XO3SKMCTBE IS
MPABWIBHOM OpraHu3aIuu JICCOBOJICTBA,

pBI6OBOI[CTBa N T. O., d TAKIKC IJIS1 PCIICHHA BCCI'O




KOMINJICKCaA 3aJa4 JOTHYCCKUX CUCTEM

HNtorosoe tectupoBaHue 2 yaca
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