Pa6Gouyasi nporpamma Kypca no Boioopy «O01masi 06uoJ10rusn)

Pabouas mporpamma kypca «O6mast ouonorusi» ans 10-11 kinacca mocTpoeHa Ha OCHOBE JOKYMEHTOB:

®I'OC COO, yrBepxkaéHublii npuxkazom Munucrepcrsa u Hayku P® 17.05.2012 Ne413 (¢ usme-
HeHusiMu Ha 29.06.2017r);

IIpumepHasi ocHOBHasi o0pa3oBaTe/ibHAsi MPOrpaMMa OCHOBHOIO o0uiero odopazoBanusi (IpoTo-
K0J1 oT 28.06.2016r Ne2/16-3).

[IporpamMma BKJIIOYaeT 0Os3aTENbHYIO YacTh y4yeOHOro Kypca, usiiokeHHyio B «IIpumepHoii mpo-
rpamMmme mo 6MoJ10rum cpeaHero (MoJHOro) oomero oopasopanus (0a30Bblil ypoBeHb)», [Iporpamma no
ouosorum aasi 10-11 kuaccoB o0meoOpa3oBaTebHbIX YyupexaeHuii. ba3zoblii yposenb. (I M.
A, O.B. Caéauna) — M.: IlpocBemenne, 2020.

Y4eOHUKHU:

Buosorus. 10 kaacc: yued. 11 o01meodpa3oBaT. opranusanuii: 6a3osbiii yposenb/ Iloa pen. JI.K.
beasiea u I''M. JIpimumna. — M.: IlpocBemenne, 2020.

Buosorus. 11 kaacc: yued. 115 o01meodpa3oBaT. opranusanuii: 6a3osbiii yposenb/ Iloa pen. J1.K.
beasiea u I''M. JIpimmmmna. — M.: IlpocBemenne, 2021.

Jannas paboyas mporpaMma paccuMTaHa Ha 2 yaca B HEJEJIIO TP U3YUYEHHUH MPEeIMETa B TEUCHHE BYX
aet (10 u 11 xmaccer). Ob1iee ynciao yueOHbIX 4acoB 3a 2 roja o0ydeHus cocrapisger 136 gaco, u3z Hux 68
4 (2 4 B Henenmo0) B 10 knmacce, 68 1 (2 4 B Heneno) B 11 kiacce.

IL1anupyembie pe3yJbTaThl 0CBOCHHS Kypca OMOJIOTHH.

Jluunocmuvie pe3ynbmamol:

1) peanu3arysi STHYECKUX YCTAHOBOK IO OTHOLICHHIO K OMOJIOTUYECKUM OTKPBITHIM, UCCIECIOBAHUSIM
U UX pe3yabTaTam;

2) npu3HaHUE BHICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSABICHUSIX, 3J0POBbSl CBOETO U IPYIUX JIIOJAEH,
peau3alni YCTaHOBOK 3JI0pOBOT0 00pa3a KU3HU;

3) chopMupoBaHHOCTH MO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJYYCHHE HOBOTO 3HAHUS B
obyactu GMONOTHU B CBSI3U ¢ OyAylie npodeccuoHaNbHON AeATeIbHOCTRIO WM OBITOBBIMH MPOOIEMaMU,
CBSI3aHHBIMHU C COXPaHEHHEM COOCTBEHHOTO 3/I0POBbBSI U IKOJIOTHYECKON OE30IaCHOCTH.

Memanpeomemuvie pe3yiomamul.

1) oBnameHHe COCTABIAIOIIMMH HCCIIEAOBATEILCKOM U MPOEKTHOW JESITEIbHOCTH, BKIIOYAS YMEHHS
BUJIETH MPOOJIEMY, CTAaBUTh BOIMPOCHI, BHIABUTATh TUIIOTE3bI, 1aBaTh ONPEACICHUsS MOHATHIM, KIACCH(PUIIU-
poBatk, HaOIIOAATh, IPOBOJAUTH SKCIIEPUMEHTHI, JI€TIaTh BHIBOJIBI U 3aKIIOUEHHS, CTPYKTYPUPOBAaTh MaTepH-
an, oOBSACHSATH, 10Ka3bIBATh, 3AIIMUIIATH CBOU UICH;

2) ymeHus paboTaTh C pa3HbIMU UCTOYHHKAMHU OHMOJIOrMUYECKON MHPOpMAIMHU: HAXOAUTh OHOJIOrHYe-
CKYI0 HH(OPMAIIHIO B pa3TUYHBIX HCTOUYHUKAX (TEKCTe yueOHUKA, HAyYHO-TIOMYISIPHON TUTepaType, 6uomno-
THYECKUX CJIOBapsIX W CHPAaBOYHUKAX), aHAJTM3UPOBATH M OICHWBATh MHPOPMALNIO, TPeoOpa30BhIBATh HH-
dopmanuio u3 ogHON GOPMBI B IPYTYIO;

3) cnocoOHOCTh BBIOMpPATh 1I€JIEBbIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX JIEHCTBUSAX U MOCTYIIKAX IO OT-
HOLICHHUIO K HBOH MPUPOJIE, CBOEMY 370POBBIO U 3710POBBIO OKPYKAIOIINX;

4) yMeHHs aJJleKBaTHO MCIOJIh30BATh PEUEBBIE CPEIICTBA IS JUCKYCCHH M apTyMEHTAIH CBOEH MO3H-
[[UU; CPABHUBATh PA3TUYHbIEC TOUKU 3pEHUS, ApTyMEHTHUPOBATH CBOIO TOUKY 3PEHUS, OTCTAauBaTh CBOIO TIO3HU-
HUI0;

IIpeomemnule pe3yromamsi 6a308020 YPOBHSL:

1. B no3HaBaTenbHOU (MHTEIUIEKTYAIbHOU cdepe):

* XapaKTepHUCTHUKA COJEpKAaHUSI OMONOTUYECKHX TeOpui (KJIEeTOYHas, IBOMIOLMOHHAs Teopus JlapBu-
Ha); yueHus: BepHajckoro o 6uocdepe; 3akoHOB MeHensi, 3aKOHOMEPHOCTEM M3MEHUMBOCTH; BKJIaJa BbI-
JAIONINXCS YUYEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKHU;

* BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOIOTHIECKUX O0BEKTOB (KJIETOK: PACTUTEIBHBIX U KHBOT-
HBIX, IOSACPHBIX U SICPHBIX, MOJOBBIX U COMAaTHYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX;
BUJIOB, 9KOCUCTEM, Onocdepsl) U mpoieccoB ( 0OMEH BEIIECTB, Pa3MHOXKEHUE, JIeJIeHHE KIETKH, OIUI00TBO-
peHue, IeicTBUE UCKYCCTBEHHOIO U €CTECTBEHHOro 0TOOpa, (OpMHUpPOBaHKE MPUCTIOCOOIEHHOCTH, 00pa3o-
BaHueE BUJOB, KpYrOBOPOT BEUIECTB U MPEBPALEHUE SHEPTHUH B HKOCHCTEMaxX U Ouocdepe);

* 00bsACHEHHE POJM OMOJOTHM B (POPMHUPOBAHUHU HAYYHOTO MHUPOBO33PEHMS; BKJa/a OMOJIOTHYECKUX
Teopuii B (popMHUpOBaHHE COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHUPA; OTPHUIIATEIHHOTO BIUSHHUS
HUKOTHHA, aJIKOTOJIsl, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE YEIOBEKA; BIHSHHS MYTarecHOB Ha OpraHU3M
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YeJloBeKa, HKOJIOTMUeCKUX (DaKTOp Ha OpPraHU3Mbl; IPUUUH SBOJIOINH, U3MEHSIEMOCTH BUOB, HAPYLICHUI
pPa3BHUTHS OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHUM, MYyTAIlHi, YCTOWYMBOCTH U CMEHBI 3KOCHUCTEM;

* IPUBECHUS JI0KA3aTEIbCTB (APryMEHTAIINs) AMHCTBA KUBOW U HEKUBOW MPHUPO/BI, POJICTBA )KUBBIX
OpPTaHU3MOB; B3aUMOCBSI3€il OPraHU3MOB M OKPYXKAIOIICH CpeJbl; HEOOXOIUMOCTH COXpaHEHUs MHOTO00Opa-
3Usl BUJIOB;

* YMEHHE M0JIb30BATHCS OMOJIOTMYECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

* pellieHue IEMEHTAPHBIX OMOJIOTHYECKUX 3aJ]au; COCTABJICHHE AJIEMEHTAPHBIX CXEM CKPEIIMBaHUS U
CXEM II€pEHOCca BEIIECTB U IHEPIUU B dIKOCUCTEMAX (LIENH MUTaHUS);

* onucanue oco0elt BUAOB M0 MOP(OIOTHIECKOMY KPUTEPHIO;

* BBISIBJICHHE W3MEHUYUBOCTH, IPUCIIOCOOJICHUN OPTaHU3MOB K cpefie ooutanus, MICTOYHNKOB MyTare-
HOB B OKpY»Karolleil cpesie (KOCBEHHO), aHTPOIIOI€HHBIX U3MEHEHUN B DKOCHCTEMaX CBOEH MECTHOCTH; U3-
MEHEHHUH B 3KOCHUCTEMaX Ha OMOJIOTHUECKUX MOJIEIISX;

* cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XMMHUUECKHI COCTaB TEN KUBOM M HEXXMBOW MPUPOJIBL, 3apO-
JIBIIIA YEeJIOBeKa M JAPYTrUX MIICKOIUTAIOINX, MPUPOTHBIE IKOCUCTEMBI M arpO’KOCUCTEMBI CBOCH MECTHO-
CTH), TIPOIIECCOB (€CTECTBEHHBI U MCKYCCTBEHHBIN OTOOD, MOJOBOE M OECIIO0e pasMHOXKEHHE) U GopMy-
JMPOBKA BBHIBOJIOB HA OCHOBE CPAaBHEHHS.

2. B 11eHHOCTHO-OpUEHTAMOHHOH cdepe:

* aHAJIM3 U OLICHKA Pa3IMYHBIX TUIOTE3 CYIIHOCTH KHU3HU, IPOUCXOKACHUS YeIOBEKa U BOSHUKHOBE-
HUS KU3HU, TII00QTBHBIX SKOJIOTHYECKUX MPOOJIEM W MyTeH WX PElICHHs, MOCICICTBUI COOCTBEHHOU Jesi-
TEIHHOCTHU B OKpY’Karolel cpefie; Onosornueckoil nHpopMaiuu moy4eHHOM U3 pa3HbIX HCTOYHUKOB;

* OLIEHKA ATHUYECKUX ACMEKTOB HEKOTOPBIX MCCIEIOBAHUIN B 00JaCTH OMOTEXHOJIOTUH (KIIOHMPOBAHUE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAMIPABIEHHOE U3MEHEHHE TeHOMA).

3. B cepe TpynoBoif nesTeabHOCTH:

* OBJIQ/ICHUE YMEHUSMU U HABBIKAMH IMOCTAHOBKH OMOJIOTMYECKUX SKCIIEPUMEHTOB U OOBSICHEHUS UX
pe3yIbTATOB.

4. B cepe duznueckoil 1esTENbHOCTH:

* 000CHOBaHHE U COOJIO/ICHUE Mep MPO(HIAKTUKH BUPYCHBIX 3a00JICBaHM, BPSTHBIX MPUBBIYCK (KY-
peHue, ynoTpeOiIeHne alKorois, HApKOMaHWH ); IPAaBUJI MIOBEJCHHS B OKpPYIKalolleH cpee.

BoinycKkHUK HA 0230BOM YPOBHE HAYYHMTCSI:

® OIEHUBATH POJIb OMOJOTUYECKUX OTKPHITHI U COBPEMEHHBIX UCCIICIOBAHUM B Pa3BUTHUN HAYKU U B
NPAaKTUYECKOHN IeATETbHOCTH JIFOACH;

® OIEHUBATH POJIb OMOJIOTUHU B POPMUPOBAHUN COBPEMEHHOW HAYYHOU KapTUHBI MUPA, IPOTHO3UPO-
BaTh NEPCIIEKTUBBI PA3BUTHS OUOJIOTUH;

® YCTaHABIIMBATh M XapaKTEPU30BaATh CBS3b OCHOBOITOJIATAIONINX OMOIIOTUIECKUX MTOHITHH (KIIETKA,
OpraHu3M, BHJI, SKOCHCTeMa, Orochepa) C OCHOBOIIOIATAIONIUMHE MTOHATUSMH JIPYTUX €CTECTBEHHBIX
HayK;

e 00OCHOBBIBATH CHCTEMY B3IJISAJI0OB HA KUBYIO IIPHPOJTY U MECTO B HEH YelloBeKa, MpUMeHssi OnoIo-
TUYECKHE TEOPUH, YICHHSI, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHMIIB KX TPUMEHUMOCTH;

® MPOBOJUTH Y4EOHO-UCCIEAOBATENBCKYIO IEATEIHHOCTH IO OMOJIOTUH: BBIIBUTATh TUTIOTE3bI, IIIAHU-
poBath paboTy, OTOMpPATh U MPeoOPA30BLIBATH HEOOXOAUMYIO HHPOPMAIIUIO, POBOIUTEH IKCIEPH-
MEHTBI, THTEPIIPETUPOBATH PE3YIbTATHI, IeJaTh BBIBOABI HA OCHOBE ITOTYICHHBIX PE3YJIbTATOB;

® BBIBIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YPOBHEW OpraHU3aIUH KU3HH;

® YCTaHABIIMBATH CBA3b CTPOCHUS U (QYHKIIUH OCHOBHBIX OMOJIOTMUECKUX MaKpPOMOJIEKYII, UX POIb B
npolieccax KJI€TOYHOTO MeTab0Iu3Ma;

e pemiath 33Jla4M Ha omnpezeneHue nocienoareabHocty Hykineotuaos JIHK u nPHK (MPHK), anTu-
kogoHoB TPHK, nmocienoBaTenbHOCTH aMHUHOKUCIIOT B MOJIEKYJIe Oellka, TPUMEHsIsI 3HAHHS O peak-
[IUSAX MAaTPUYIHOTO CHHTE3a, TCHETHYCCKOM KOJIe, PUHITUIIC KOMITZIEMEHTAPHOCTH;

e Jle1aTh BBIBOJBI 00 M3MEHEHHSX, KOTOPBIE IPOU30MAYT B MpoIleccax MATPUYHOTO CHHTE3a B CITy4yae
M3MEHEHUs TocleioBaTenbHOCTH HykiIeoTu0B JJHK;

e cpaBHHUBaTh (a3bl JACJCHUS KICTKH, PEIIaTh 3a/Iaud Ha OTPE/ICIICHNE i CPABHEHUE KOJMUECTBA TeHE-
THYecKOro Matepuaina (xpomocom u JIHK) B kitleTkax MHOTOKIIETOYHBIX OPTaHU3MOB B pa3HbIX (hazax
KJIETOYHOTO 1IHKIIA;




BBISIBIISITH CYIIIECTBEHHBIC MPU3HAKH CTPOCHHS KJIETOK OPTaHU3MOB Pa3HBIX APCTB )KUBOM MPUPOJIBI,
yCTaHABJIMBATh B3aUMOCBSI3b CTPOCHUS U (PYHKIUI YacTel 1 OPTraHOMIOB KIICTKH;

000CHOBBIBATh B3aUMOCBSI3b ITACTHYECKOTO ¥ SHEPTeTUIECKOr0 0OMEHOB; CPABHUBATH MPOIIECCHI
MUTACTUYECKOTO U SHEPTETHIECKOT0 0OMEHOB, MPOUCXOIAIINX B KIIETKAX KUBBIX OPraHU3MOB;
OIPENENATh KOJIMYECTBO XPOMOCOM B KJIETKAaX PACTEHUI OCHOBHBIX OTJICIOB HA Pa3HbBIX ATAIax yKH3-
HEHHOT'O IIUKJIa;

pemaTh reHeTHYeCKUe 3a/1a41 Ha TUTHOPUIHOE CKpEIIMBaHUe, CIETICHHOE (B TOM YHCIIE CIIETIJICH-
HOE C [10JIOM) HacJieI0BaHHue, aHATM3HUPYIOIee CKPEIMBaHNe, IPUMEHSIS 3aKOHbBI HACJIEACTBEHHOCTH
Y 3aKOHOMEPHOCTH CIETUICHHOTO HACJICIOBAHUS;

pacKpbIBaTh IPUUYUHBI HACJICICTBEHHBIX 3a00JICBaHU, apTYMEHTHPOBATh HEOOXOIUMOCTH MEp TIpe-
TYTIPEXKICHUS TAaKUX 3a00JICBaHMIA;

CpaBHUBATh pa3HbIC CIIOCOOBI PA3MHOXKEHUS OPTaHU3MOB;

XapaKkTeprU30BaTh OCHOBHBIE 3TAIlbl OHTOTCHE3a OPraHN3MOB;

BBISBJISITH PUYHMHBI M CYIIECTBEHHBIC MPU3HAKA MOIU(DHUKAIIMOHHON U MyTallUOHHOW U3MEHYUBO-
CTH; 000CHOBBIBATH POJIb H3MEHUYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM 0TOODE;

00OCHOBBIBATh 3HAUCHHUE PA3HBIX METOJIOB CEJICKIIUHU B CO3IaHUU COPTOB PACTEHHI, TOPO/] JKUBOT-
HBIX U ITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBATh MPUYNHBI U3MEHSIEMOCTH U MHOTOOOPAa3usl BUIOB, IPUMEHSISI CHHTETHUECKYIO TEOPHIO
HBOJIIOIH;

XapaKTepU30BaTh MOMYJISALUIO KaK €JIMHUITY BOJFOIMH, BUJ KaK CUCTEMAaTHYECKYIO KAaTETOPHIO U
KaK pe3yJIbTaT 3BOJIOIHH;

YCTaHABIIMBATh CBSI3b CTPYKTYPHI M CBOWCTB AKOCHUCTEMEI;

COCTABJIATH CXEMBI TIEPEHOCA BEIIECTB U SJHEPTUU B SKOCHCTEME (CETH TUTAHUS ), IPOTHO3UPOBATH UX
U3MEHCHHS B 3aBUCIMOCTH OT U3MEHEHHS (DaKTOPOB CPEIIbI;

apryMEHTHPOBATh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHIO K SKOJIOTUYECKUM IIPpoOIeMaM U IoBeJIe-
HUIO B IPUPOAHOU CpEAE;

000CHOBBIBaTh HEOOXOJUMOCTh YCTOMYMBOTO PA3BUTHS KaK YCIOBHS COXpaHEHHs OHOC(EpHI,
OILICHUBATh MPAKTHYECKOE M ATHUECKOE 3HAYCHNUE COBPEMEHHBIX UCCIICAOBAHUI B OMOJIOTHH, ME/IHU-
IIUHE, YKOJIOTHH, OMOTEXHOJIOTUH; 00OCHOBBIBATh COOCTBEHHYIO OICHKY;

BBISIBIISITH B TEKCTE OMOJIOTHYECKOTO COJIEPKAHUS TPOOIeMY B apryMEHTHPOBAHHO €€ OOBICHSTH;
MPEJICTABIISITh OMOJIOTHYECKYIO HHPOPMAITHIO B BUC TEKCTA, TAOIUIII, CXEMBI, TpaduKa, quarpam-
MBI U JIeNIaTh BBIBOJIbI HA OCHOBAHUU MPECTABICHHBIX JAHHBIX; IPE0OPa3oBhIBAaTh TpaduK, TaOIUILY,
arpaMMy, CXeMy B TEKCT OHMOJIOTHYECKOTO COIePKAHNS.

BbIHyCKHI/IK HA 02a30BOM YPOBHE IMMOJYYHUT BO3MOKHOCTD HAYYUTHCH:

OpPTaHU30BBIBATH U MPOBOJIUTH UHAUBUAYAIBHYIO UCCIIEOBATEIBCKYIO AEITEIFHOCTD MO OHOIOTHH
(unmu pa3pabaTbiBaTh UHAUBHUIYAIBHBIN MPOEKT): BEABUTATh TUIIOTE3bI, IIIAHUPOBATh paboTy, 0TOU-
paTh 1 IpeoOpa3oBbIBATH HEOOXOJUMYIO HH(OPMALINIO, TPOBOAUTH SKCIIEPUMEHTBI, HHTEPIPETUPO-
BaTh PE3YJbTATHI, JI€JIaTh BEIBOJABI HA OCHOBE ITOJIYUYEHHBIX PE3YyJIbTATOB, IPEACTABIATD IPOILYKT
CBOMX HCCIIEIOBAHUIM];

MPOTHO3UPOBATH MOCIEICTBUS COOCTBEHHBIX HCCIEAOBAHUMN C YIETOM 3TUUECKUX HOPM M IKOJIOTH-
4ecKuX TpeOoBaHUil;

BBIJACIATH CYHIGCTBGHHI)IG OCO6GHHOCTI/I JKU3HCHHBIX ITUKJIIOB HpeI[CTaBHTeJIeﬁ pa3HI)IX OTICIIOB pac-
TeHI/II\/'I W THUIIOB )KMBOTHBIX I/I306pa)KaTb MU KJIbI paSBI/ITI/IS[ B BHUJI€ CXEM,

AHAIM3UPOBATH M UCIIOJIB30BATh B PEIIEHUHU YIEOHBIX U UCCIIEOBATEIBCKUX 3a1a4 HHPOPMAITUIO O
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH, MEUIIMHE U DKOJIOTUU;

aprMeHTI/IpOBaTI) HGO6XOJII/IMOCTI) CHUHTE3a eCTeCTBeHHO-HayIIHOFO nu COI_[I/IOFyMaHI/ITapHOI‘O 3HAHUS
B ATI0XY MH(OPMALIMOHHON IIUBUIIN3AIUHY;

MOJICTTPOBATh U3MEHEHHE YKOCUCTEM TOJ] BIUSHUEM PA3IUYHBIX TPYII (PaKTOPOB OKpPYKArOIIeH
cpensl;



® BBIABIIATH B IIPOLIECCE UCCIIENOBATENIBCKON AESTEIBHOCTH MTOCIIEACTBUS AHTPOIIOI€HHOTO BO3CH-
CTBHSI HAa DKOCUCTEMBI CBOETO PETHOHA, ITpeyIaraTh CoCcOObl CHM)KEHUS! aHTPOIIOTE€HHOT'O BO3/EH-
CTBHs Ha DKOCHCTEMBI;

® UCMOJIb30BATh NPUOOPETECHHBIE KOMIIETEHIIMH B IPAKTUYECKOM EATEIHOCTH U TOBCEHEBHOM KHU3-
HU JUIsl IPUOOPETEHUS ONIbITa IEATEIbHOCTH, IPEILECTBYIOIEH NPOpEeCCHOHATIBHOM, B OCHOBE KO-
TOPOM JIGKHUT OMOJIOTHS KaK y4eOHBIH MpeMeT.

Conep:xanue
BBenenue

buonorus - Hayka o )xuBoi npupoje. OCHOBHBIE PU3HAKU KUBOTO. bronornyeckue cuctemsl. Y poB-
HU OpPTaHU3AINN KU3HU. MeTobl n3ydeHus: ouonorun. 3HaueHue OUOJIOTHH.

Pa3zgen I.Kierka - exnHHIIA JKHBOT'O

XuMHYECKH COCTAB KJIECTKHU

buonoruuecku BaxxHble XMMHUYECKUE dJIeMeHThl. Heoprannueckue (MuHepanibHbIe) coelnHeHus. buo-
noauMepsl. YrieBoasl. Jlunuapl. benku, ux crpoenne u Gpynxiun. Hyknennossie kucinotsl. AT® u npyrue
OpraHWYECKHUE COCANHEHUS KIIETKH.

CTpykTypa U QyHKUMHU KJIETKH

Pa3Butue 3nanuii o kierke. Kinerounas teopus. CTpoeHue KIETKU: LUTOIUIA3Ma, IUIa3MaTHYecKas
MeMOpaHa; OJHOMEMOpaHHBIE  OPTraHOUJIbI: YHIOIIIA3MATUYECKAs CETh, KOMIUIEKC ['0IbIKH U TU30COMBI;
IByMeMOpaHHbIE OPTaHOUAb: MUTOXOHIPHUH, TUTACTUIBI; OPTaHOU Bl ABMKEHUS, BKIItoueHus. Sapo. Ctpoe-
HUE ¥ PyHKIHKA XpoMOocoM. [IpoKapruoThl M 3YKapHOTHI.

Oo0ecneueHne KJIETOK JHEPruen

OOMeH BellecTB U peBpallleHue S3HEPTUH - CBOMCTBO KMBBIX opranu3mMoB. @ortocunres. [Ipeobpaso-
BaHUE YHEPIHH CBETA B DHEPTHIO XUMUYECKUX CBsi3eil. O0ecrieueHne KJIeTOK SHEPruei 3a CueT OKUCICHUs
OpPTraHWYECKUX BEIIECTB 0€3 ydacTus Kucjaopojaa. buomornueckoe okucieHrue mpu y4acTUU KUCIOpo/a.

Hacaexcreennasi uHgopManus M peajin3anns ee B KIeTKe

['enetnueckas nndopmanus. ['en. 'enom. Y asoenune JJHK. O6pazoBanue nnpopmannonnoit PHK mo
matpuiie JIHK. I'enernueckuit koa. buocunTes 6enKoB.

Bupycsr. [podunakruka CI11/]a.

Paznen I1.Pa3MHoOKeHNEe 1 pa3BUTHE OPTAHU3MOB

Pa3mHokeHUe OPraHu3MoB

Henenue knetku. Muto3. becrionoe u monoBoe pazmHokeHue. Meiio3. O6pa3zoBaHHEe MOTOBBIX KIETOK
Y OIJIOIOTBOPEHHE.

HNuauBuayanbHOe pa3BUTHE OPraHU3MOB

3aposiieBoe U MOCTIMOPHOHAIBHOE PA3BUTHE OPTAHU3MOB. BiusiHIE amkoroisi, HUKOTHHA U HApKO-
TUYECKHX BELIECTB HAa Pa3BUTHE 3aPO/IbIIIA YEIOBEKA.

OpranusM Kak euHOE 11eTI0e.

Paszngen III.OcHOBBI TEHETHKH U CeJIEKITHHA

OCHOBHBbIE 3AKOHOMEPHOCTH SIBJICHU HACJIEICTBEHHOCTH

I'eneTuka - HayKa 0 3aKOHOMEPHOCTSAX HACJIE€ICTBEHHOCTH U U3MEHYMBOCTH OPraHu3MoOB. MoHOTH-
OpunHoe ckpentuBanue. [lepsoiit u BTOpoit 3akonbl [.Mennens. 'enotun u ¢heHoTun. AieabHbIe TeHBI.
JuruGpunHoe ckperuBanue.TpeTrii 3akoH I'. Menaens. XpomocomHas Teopust HaciencTBeHHOCTH. Ciiern-
JIEHHOE HacyieqoBaHue reHoB. Hapymenue cueruienus. ['eneruka nona. [lonossie xpomocomsl. Hacnenosa-
HHUE, CLIETUIEHHOE C TIOJIOM.

3aKOHOMEPHOCTH U3MEHYMBOCTH

MonudukaronHas ¥ HaclIeJACTBEeHHAs U3MEHUYNBOCTh. KOMOMHATHBHASI H3MEHUHNBOCTh.MYTaI[HOHHAS
M3MEHYMBOCTh. 3aKOH T'OMOJIOTHYECKUX PsIIOB HacneAcTBeHHOW namenunBoctu H.M. BaBunosa. Hacnen-
CTBEHHAs N3MEHYMBOCTH YeJoBeKa. JleueHne u mpeaynpekaeHue HacIeACTBEHHBIX 00NIe3HEH YeTOBeKa.

I'eneTuka u cesexkuus

OnomalniHMBaHUE KaK HadaJlbHbIN ATan cenekuuu. Yuenue H.M.BaBunoBa o eHTpax mpoucxXoxXKaeHUs
KYJIbTYpPHBIX pacTeHUN. | 'eHHas U KieTouHassnHkeHepus. Kinonuposanue.

Paznen IV 9BOJIIOIIUA



Pa3zBuTHe 3BOJIOLIMOHHBIX Hell. /lokazaTenbcTBa 3BOJIIOIMHA

Bo3HukHOBEHME U pa3BUTHE HBOIOLMOHHBIX IIPEICTaBICHU. DBomonmonHas Teopus XKana batucra
Jlamapka. Yapn3 JlapBuH U €ro Teopusi IPOUCXOKAEHUS BUI0B. CHHTETHYECKAs Teopus 3BOONH. J{oka3a-
TenbcTBa dBoNMONMH. Bun. Kpurepun Buaa. [lomymsiiust — cTpyKTypHast eIUHUIA BUIA, dIEMEHTapHast
€IMHUIIA SBOJIIOLIHH.

MexaHn3MBbI IBOJIIHMOHHOIO MpoIecca

JIBuoKyIHe CUiIbl HBOIIOLMU. POJIb MN3BMEHYMBOCTH B SBOJIIOIIMOHHOM Ipoliecce. EctecTBeHHBIN OT-
00p — HamnpassrommiA HakTop IBONOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA B MOMYJISAIUAX. V3omsimst —
3BOIIOIMOHHBIN (hakTop. [IprcnocobaeHHOCTs — pe3yibTar AeicTBUS (paKkTOpoB 3BOIOLIMU. Buaoobpaso-
BaHue. OCHOBHBIC HAIIPABJICHUS YBOJIIOIIMOHHOTO TMpoliecca. buomorndeckuit mporpecc U OMOJIOTUIECKHIA
perpecc.

Bo3nukHOBeHHe :KNU3HHM HA 3emuie

Pa3BuTHe npencraBieHuit 0 BOSHUKHOBEHUH >KU3HU. COBPEMEHHBIE B3IJIAIbl HA BOSHUKHOBEHUE JKH1 3-
HU.

PasButue xu3nm Ha 3emuiie

VYcnoxkHEeHHEe JKUBBIX OPraHU3MOB B MPOIEcce IBOIIOIMKA. MHOT000pa3re oprannueckoro Mupa. 3Ha-
yenue pabot Kapna Jlunnes. [Ipunuune cucrematuku. Knaccuduxaiys opranuzMoB.

IIpoucxoxaenne yea0BeKa

brvkaiime poJCTBEHHUKH YeJI0OBEKa CPeu >KUBOTHBIX. OCHOBHBIE ATAIIbI YBOJIIOIIUN TIPUMATOB.
[Tepssie npencrasutenu poga Homo. [ossienue uenoseka pazyMmHoro. @akTopsl 3BOIIONKH YenoBeka. Ye-
JIOBEYECKHUE PACHI.

Paznen V OCHOBbBI OKOJIOI'MA

IKOCUCTEMBI

[Tpenmer sxonoruu. Dxonoruueckue GakTopsl cpeapl. BzanmoaeiicTBre monyssiuil pa3HbIX BU-

noB. KoHKypeHIHs, XHITHUYIECTBO, Mapa3uTuimM, cumMonos. CoobmiecTBa. DxocucteMbl. [10TOk sHEprUu U
LeNU MUTaHus. JKoJoruueckas nupamuaa. buomacca. CoiicTBa s3xocucteM. CMeHa 3KOCUCTEM. ATPOLIEHO-
3BI.

Buocdepa. Oxpana 6uocgepsl

CocraB u ¢pynkuuu ouochepsl. Yuenue B. U. Bepnaackoro o 6uocdepe. KpyroBopor xummueckux
3JIeMEeHTOB. buoreoxumudeckue npoiiecchl B Ouocdepe.

Biusinue qesiTe/IbHOCTH Yesl0Beka HA Onochepy

I'mobGanbpHbIe SKOIOTHYECKUE TTPoOIeMbl. OOIIECTBO U OKpYXAroIias cpesia.

IIpuMepHBIH cIMCOK 1a00PATOPHBIX, NPAKTHYECKHX N0 pa3aeay «KieTka - exMHHIA JKHBOTO»:
1. JlaGoparopHas pabota «Kartamuruyeckas akTUBHOCTh ()EPMEHTOB B JKUBBIX TKAHIX).

2. JlabGoparopHas pabota «HaOmroieHne KJI€TOK pacTeHUH U )KUBOTHBIX MO MUKPOCKOIIOM M UX OIH-
canue. [1mazmonus u nemna3Monn3 B KJIETKaxX KOXKHUIIBI JTyKay.
3. JlaGopatopHas pabora «CTpoeHHe pacTUTEIbHOM, )KUBOTHOM, TPHOHON U OaKTepUaNIbHOM KIETOK
110JT MUKPOCKOIIOM.
4. Tlpaxtukym «Pemenue 3a1a4 Mo MOJIEKYJISIpHON OUOTIOTHUI
IIpumepHBbIii ciMcoK 1a00paTOPHBIX, NPAKTHYECKUX PadoT no pasaeny «Pa3MHokeHHe U pa3BuTHE
OPraHu3MoOB»:
1. IIpaktuueckas pabora «Pemenue 3aaa4 o teme «JleneHue KiIeTok (MUTO3 U MEHO03)»
2. JlaGoparopras pabota «Jlenenue KIeTok»
IIpuMepHBIH CNHMCOK J1A00PATOPHBIX, MPAKTHYECKUX PadoT 1mo pa3neay «OCHOBBI T€HETHKH U CeJIeK-
1117111
1. Tlpaktuyeckas pabora «CocTaBieHHE MPOCTEUIIINX CXEM CKpPEIUBAHUS.
2. Tlpaktuyeckas pabora «PenieHne 3eMeHTapHBIX TEHETHUECKUX 3a71au.
3. JlaGopatopnas pabota «3MeHUNBOCTb, TOCTPOCHNE BapUAILIMOHHOTO psiJia U BapUAIlMOHHON KpH-
BOM. DEHOTHIIBI MECTHBIX COPTOB PACTEHUI.
IIpuMepHBIH cIMCOK J1a00PATOPHBIX U NPAKTHYECKUX PadoT Mo pasaeny «IBOJIOLH»
1. JlTabopaTopHas padota «Mopdomornueckrne 0COOEHHOCTH PACTEHUHN PA3TUIHBIX BUIOBY.
2. JJaboparopHas paboTa «M3MEHYHMBOCTH OPTaHU3MOBY.



3. JlabopaTopHas padota «IIprcrocoOIeHHOCTh OPraHu3MOB K cpezie o0uTanus. ApoMopdo3bl y pacTte-

HUNY.

IIprMepHBIH CIMCOK J1A00PATOPHBIX U MPAKTHYECKHUX PadoT mo pasaeiny «OCHOBBI IKOJIOTHH)

1.

2.
3.
4

[Tpaktuyeckas padora «OLeHKa BIUSHUS TEMIEPATyphl BO31yXa Ha YEJIOBEKAY.

[TpakTnyeckas pabora «AKBapUyM KaK MOJIENIb SKOCUCTEMBI.

[Tpaktuyeckas pabora «CpaBHUTEIbHAS XapaKTEPUCTUKA TPUPOIHBIX U HAPYIICHHBIX SKOCHCTEM».
[TpakTuyeckas pabdora «OnpeeneHre KadecTBa BObl BOJOEMa.



TEMATHYECKOE INTAHUPOBAHHUE B 10 KJIACCE

Ne Pa3zgesbl mnporpaMmasl Koua-Bo yacos KoJ-Bo sadopartop- Kou-Bo npak-
HBIX padoT THYECKHUX padoT
1. Beenenune 1 - -
2. Pasznen I. Knerka - equHuIA 5KUBOTO: 29: 3: 2
Temal. XuMu4eckuii COCTaB KJIETKH 8 1
Tema2. CtpykTypa 1 GyHKINHN KICTKH 6 2
Tema3. ObecrieueHne KIETOK YHEPTUEH 5
Tema4. HacrencTBeHHas MHPOPMALINS U peaTH3anis ee B KIETKe 10 2
3. Paznen II. PasMHOXKeHHE U pa3BUTHE OPTaHU3MOB 12: 1 1
Tema5. Pa3MHOXeHIE OPTraHU3MOB 7 1 1
Tema6. UnauBrayanpHOE pa3BUTHE OPTaHU3MOB 5
4, Pasnen [1I. OCHOBBI TEHETHKHN U CEIEKIINH 26: 1: 2:
Tema 7. OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUI HACJIEICTBEHHOCTH 11 6
Tema8. 3aKkOHOMEPHOCTH U3MEHUYHUBOCTH
Tema9. 'eneTnka u cenexiust 6 1
5
HUror: 68u. 5 9
TEMATUYECKOE IIJTAHUPOBAHHE B 11 kiacce
Ne Paspennl nporpamMmsl Kou-Bo yacos Koxa-Bo sa6oparop- | Koua-Bo npak-
HBIX padoT THYeCKUX padoT
1. Pazgen V. DBomrorms 38: 3:
Temal. Pa3BuTre >BONIOLNUOHHLIX Heh. JloKa3aTeabCTBa SBOIIOLUI 6
Tema 2. MexaHH3MBI 3BOJTIOIMOHHOTO TpoIiecca 15
Tema 3. Bo3HHKHOBEHHE M Pa3BUTHE )XKU3HH Ha 3emiie 9 3
Tema 4. TIpoucxoxaeHHE YeT0BEKa 8
2. Paznen V. OCHOBBI 9KOJIOTHU 30: 4.
Tema 5. DxocucTemMbl 12 2
Tema 6. bruocdepa. Oxpana 6nocdeps 9 1
Tema 7. BausiHue nesiTeIbHOCTH YeloBeKa Ha onocepy 9 1
Uror 68 3 4




