rocy/iapcTBeHHOe 010/zKeTHOe 001Ieo0pa3oBaTebHOe Yupe:kaenne CaMmapckoii 00/1acTu cpeiHss o0meo0pa3oBarejbHasl IIKOJIA

¢. BragumMupoBKka MyHHIMIIAJIBHOTO paiioHa XBopocTsiHckuil Camapckoii o0s1actu

Pabouast mporpamma 1o OMOJI0TUU
g 10 kiacca

(0a30BBI YPOBEHb)

CocTaBHUTEND:

yuautens 6nonorun Hazaposa E.I1.



ITosicHuTeIbLHASA 3aNMUCKA

Pa6ouas nporpamma no 6uosnoruu s 10 kinacca coctaBieHa B OJTHOM COOTBETCTBHUH € (pe/iepaabHBIM KOMIIOHEHTOM T'OCYJJapCTBEHHOTO CTaH1apTa
cpenHero (IMoHOro) 001Iero oopa3oBaHus Ha 0a30BOM YPOBHE M IMMPOTPaMMBI CpeTHETro (ITOTHOTO0) 00111ero oopa3zoBanus 1mo ouojoruu i 10 kiracca aBTOpOB
N.b. Aradonora, B.1. Cuornazosa (IIporpammel s 001meo0pa3oBaTenbHbIX yupexaeauit. [Ipupomosenenue. 5 kinacce. buonorus. 6-11 kmaccel.- M. Jlpoda,
2018.)

Cornacuao yueonomy miany ['bOY COII c.BnagumupoBka, pabovast mporpamMmma mnpeaycmMaTpuBaeT oOydeHre Ouonoruu 1 yaca B HEJENIIO IpH
M3y4eHUU npeaMeTa B Teuenue aByx Jiet (10-11 kimaccern).

Nzyuenne kypca «buonorus» B 10 ximacce Ha 6a30BOM ypOBHE OCHOBBIBACTCS HAa 3HAHHSIX, TOJIyYCHHBIX YJAIIUMUCS B OCHOBHOM IIKOJIE, U
HaIpaBJICHO Ha (OPMHUPOBAHNE ECTECTBEHHOHAYYHOTO MUPOBO33PEHUS, SKOJIOTHYECKOTO MBIIIICHHS U 37I0POBOTO 00pa3a KU3HHU, Ha BOCIUTAHUE OEpeKHOTO
OTHOIIEHUA K OKPYXKAIOILIEH cpelie.

Jlns mpruoOpeTeHus MpakTHUYeCKUX HABBIKOB U MOBBIIICHHS YPOBHS 3HAHUHN MPEyCMaTPUBACTCS BBHITIOTHEHUE Psi/ia TAOOPATOPHBIX U MPAKTHUYECKUX
pador.

[Tpu nByxroauyaoM kypce 6uosoruu B 10 kinacce uzydarorces pasaensl «buonorus kak Hayka. MeToIbl HAY9HOTO TO3HaHUs», «KieTkay,
«Opranuzmy», a B 11 kinacce — «Buay, «9kocucteMbr». PezepBHOe BpeMsi B KOJTHUECTBE 8 4acOB, MPEIyCMOTPEHHOE B MPOTpaMMe, UCIOIb30BaHO Ha
MIPOBEJICHUE SKCKYPCUI M 0000IIAI0IINX YPOKOB, KOTOPBIE O3BOJIAIOT 0000IINTE M CUCTEMaTU3UPOBATh 3HAHUS, a TAK)KE MPUMEHUTh YMEHUSI TP OOpETECHHBIE
Ha ypOKax.

PesynbTarel 00yueHus npuBeneHsl B rpade « TpedoBaHus K YPOBHIO MOJATOTOBKH BEITYCKHHKOBY, KOTOPBIE C(HOPMYIIHPOBAHBI B JICSITEILHOCTHON
(dopMe 1 MOITHOCTHIO COOTBETCTBYIOT cTaHAapTy. [IpencraBiennas B paboyeil mporpaMMe Mociea0BaTeIbHOCTh TPEOOBaHHM K KaXK/I0MY YPOKY COOTBETCTBYET
YCIIOKHEHUIO MPOBEPSEMBIX BUJIOB JIEATEIHHOCTH.

PaGouass mporpamma cocrtaBieHa Ha ocHoBe DenepanbHoro ['ocymapcTBeHHOTO cTaHaapTa, [I[pumepHOi TporpaMmsel cpeaHero (TT0THOTO) O0IIero
oOpazoBanus (0a30BBIN YPOBEHB) U MMPOTPAMMBI CpeTHETro (ITOJTHOTO0) 001Iero oopa3oBanus 1mo ouonoruu st 10-11 kimaccoB (6a30BbI YPOBEHB) aBTOPOB
N.b.AradonoBoit, B.M.CuBormnazosa (Ilpocpammsl 0151 06weobpazosamenvrulx yupescoenuil. [Ipupooosedenue 5 knacc. buonoeus. 6-11 knaccot. - M.:
Hpogha, 2018. — 254 ¢), monHOCTHIO OTpaxarolei conepxanue [IpuMepHoit mporpaMMebl, ¢ JOTIOJTHEHUSIMU, HE MPEBBIMIAIOIIUMEI TPeOOBaHUS K YPOBHIO
MOATOTOBKHU OOYJarOIIHUXCS.

Ha uzydenue 6uonoruu Ha 6a3oBoM ypoBHe oTBoauTca B 10 kiacce - 35 . Cornacno yueOnomy rany I'BOY COIL c.Bnagumuposk, padouas
nporpamma aist 10-ro kiaccoB mpeaycMmarpuBaet oOyueHue ouonoruu B oobeme 1 yac B Heneno B 10 kiacce.

B paboueii mporpaMme HalUIH OTpa)KEHHUE eI U 3a/1a4H U3ydeHHsI OMOJIOTUHU Ha CTYIIEHH CpPelHero (TIOJIHOTo) o0iero o0pa3oBaHusl, U3JI0)KEHHBIE B
MOSICHUTENIbHOM 3amucke K [IpumepHoil mporpamme o 6monoruu (0a30BbIii YpOBEHB):



oceoeHue 3HaHuli: 0 OMOJIOTUYECKUX cucTeMax (KJeTKa, OpraHu3M); 00 HCTOPUHU Pa3BUTHUSI COBPEMEHHBIX MPECTABICHUH O )KUBOM MPUPOJIE; O
BBIJIAIOIINXCS OTKPBITHSX B OMOJIOTMYECKOM HAyKe; O PO OMONOTHYECKON HAyKH B (JOPMHUPOBAHIH COBPEMEHHOH €CTECTBEHH O-HAyYHOU KapTHHBI
MHpa; 0 METOAAaX HAyYHOTO MMO3HAHUS;

o6nadenue ymeHusmMu: 000CHOBBIBATh MECTO U POJIb OMOJIOrMYECKUX 3HAHUH B IPAKTUYECKOMN J€SAT EIIbHOCTH JI0IeH, Pa3BUTUN COBPEMEHHBIX
TEXHOJIOTUI; IPOBOIUTH HAOIOICHUS 32 SKOCUCTEMaMH C IIEJIbIO UX OMMCAHUS M BBISBICHHUS €CTECTBEHHBIX U aHTPOIIOTCHHBIX U3MEHEHUH;
HAXOJUTh U aHATM3UPOBATh HHPOPMALIUIO O )KUBBIX OOBEKTAX;

paseumue MO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUECKHX CIIOCOOHOCTEH B poliecce M3YUeHUs: BBIIAIOMIMXCS TOCTHKECHUN
OM0JIOTHH, BOUIEIIINX B O0IEYETIOBEUECKYIO KYJIBTYPY; CIOXKHBIX U IPOTUBOPEUMBBIX MyTEl pa3BUTHsI COBPEMEHHBIX HAyYHBIX B3TJISI0B, HJIEH,
TEOpHH, KOHIETIUH, Pa3TMYHBIX TUIOTE3 (O CYIHOCTH M IIPOUCXOXKICHUH KU3HH, YETIOBEKa) B X0/1¢ pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU
uHpopmarmy;

gocnumanue. yOSKIIEHHOCTH B BO3SMOYKHOCTH ITO3HAHUS KUBOI MPUPOIBI, HEOOXOUMOCTH OEPEKHOT0 OTHOUICHHS K IPUPOIHOH cpene,
COOCTBEHHOMY 37I0POBBIO; YBXCHHS K MHEHHIO OINIIOHEHTA IIPU OCYXICHUH OMOJIOTHIECKUX PoOIeM;

UCNOTL308AHIUE NPUOOPEMEHHBIX 3HAHULL U YMEHUT 8 NOBCEOHEeBHOU JHCU3HU TUTS: OLIEHKH TIOCIESICTBUN CBOCH IESTEIBHOCTH 110 OTHOILICHHIO K
OKpYXalolleH cpezie, 3A0POBbI0 IPYTUX JIOJIEH 1 COOCTBEHHOMY 3/I0POBBIO; 00OOCHOBAHUS U COOIIOICHHS Mep MPOGUIAKTHKH 3a00JICBaHUH, TPABUIT
MOBEJICHHS B BOJIC.

JInyHOCTHBIE pe3yJabTaThl

1) peam3anus STHYCCKUX YCTAHOBOK IO OTHOHUICHUIO K OHOJIOTHYECKUM OTKPBITHAM, UCCIICAOBAHUAM U UX PE3YJIbTATaAM,

2) mpu3HaHUE BHICOKOW 1IEHHOCTH KU3HHU BO BCEX €€ MPOSIBICHUAX, 3J0POBbS CBOETO U JIPYTHX JIOCH, peanu3alirs yCTaHOBOK 3/J0pOBOT0 00pasa
JKU3HU,

3) chopMHUPOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HATIPABJICHHBIX HA TIOJYYCHUE HOBOTO 3HAHUS B 00JIACTH OMOJIOTHHU B CBSI3U C OyyIIeH
poeCCUOHATILHOM JIEATSILHOCTHIO HITH OBITOBBIMU MPOOJIEMaMH, CBA3aHHBIMU C COXPAaHEHHUEM COOCTBEHHOTO 3/I0POBbBS U IKOJIOTHUECKOM
0€30I1aCHOCTH.

MeTtanpeamMeTHbie pe3yJbTaThl.

1) oBnazeHNE COCTABIISIONIMMH UCCIIEIOBATEILCKOM U MMPOSKTHOM NESITEIbHOCTH, BKIIFOYasi YMEHHUS BHICTh MPOOJIEMY, CTABUTh BOIIPOCHI, BBIIBUTATh
TUTIOTE3bI, 1aBaTh OMPEACIICHUS MOHATHUSIM, KIacCH(PHUITMPOBATh, HAOII01aTh, TPOBOIUTH SKCTIEPUMEHTHI, JI€JIaTh BHIBOJIBI U 3aKITIOUEHUS,
CTPYKTYypUPOBATh MaTepuai, 0ObICHATh, JOKA3bIBATh, 3alUIIATH CBOH HUJIEH;

2) ymeHue paboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTUYECKOW MH(POPMAITUN: HAXOAUTh OMOJIOTHYECKYIO WH()OPMAITHIO B PA3JIMUYHBIX HCTOYHHKAX
(Texcte yueOHUKa, HAYIHO-TIOMYJISIPHOM TUTEpaType, OMOIOTUYECKUX CIIOBAPSX M CIIPABOYHUKAX ), AaHATM3UPOBATH U OLIEHUBATH HH(POPMAITHUIO,
npeoOpa3oBbIBaTh HHPOPMALIKIO U3 OHON (POPMBI B IPYTYIO;



3) ciocoOHOCTH BBIOUPATH LIEIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JIEHCTBHUSAX U MOCTYIKAX IO OTHOIICHHUIO K KUBOH MPUPOJE, 310POBbIO CBOEMY U
OKPYKaIOIINX;

4) YMCHHUE aACKBAaTHO HUCII0JIb30BaTh PCUYECBLIC CPEACTBA )11 AUCKYCCHU U apIr'YMCEHTAIlUU CcBOCH IMO3NLUH, CPAaBHUBATH Pa3HBIC TOYKH 3PCHUA,
APTrYMCHTHUPOBATH CBOIO TOYKY 3pCHUA, OTCTaBAaTh CBOIO ITIO3HUIHIO.

IIpenMeTHbIe pe3yabTaThl.
|. B mo3HaBarenbHOM (MHTEIICKTYaIbHOM) cdepe:

1) xapakTepuCTHKa COCpKaHUs OMOTOTHYECKUX Teopul (KieTouHas, sBomoiinonHas teopus Y. apsuna); yuenus B.U. Bepnaackoro o 6uocdepe;
3akoHOB I'. Menzens, 3akoHOMepHOCTEN U3MEHUYUBOCTH; BKJIA1a BHLAAIOIIMUXCS YUEHBIX B pa3BUTHE OMOJIOTMUYECKON HAYKH;

2) BBIJENICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX 00BEKTOB (KJIETOK: PACTUTENLHBIX U KUBOTHBIX, JTOSICPHBIX U SIIEPHBIX, TOJIOBBIX U
COMATHYECKHUX; OPTaHU3MOB: OJHOKJIETOUYHBIX 1 MHOTOKJIIETOUYHBIX; BU/IOB, SKOCHCTEM, OMOC(epbl) U Mpo1eccoB (0OMEH BEIIECTB, pa3MHOXKEHHUE,
JeJICHUE KIIETKH, OIUIOJJOTBOPEHUE, AEHCTBHE UCKYCCTBEHHOTO ¥ HCKYCCTBEHHOT'O OTOOPOB, ()OPMUPOBAHUE IIPUCIIOCOOICHHOCTH, 00pa30BaHUE BUIOB,
KPYrOBOPOT BEIIECTB M NMPEBPAIICHUE SHEPTHH B IKOCUCTEMAaX U Orocdepe);

3) oObsicHeHUE poIu OUOIOTHHU B (DOPMUPOBAHUHN HAYYHOTO MUPOBO33PEHUS; BKJIa/1a OMOJIOTHYECKUX T€OpUi B HOPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA; OTPUIATEIHLHOTO BIMSHUS AJIKOTOJIsl, HIKOTMHA, HAPKOTUYECKHUX BEIIECTB HAa Pa3BUTHE 3apO/IbIIIIA YETOBEKa;
BIIMSIHHSI MyTareHOB Ha OPraHU3M YeJIOBEKa, IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBbI; IPUUKH SBOIOINN, U3MEHSIEMOCTH BUI0B, HAPYIICHUN
pa3BUTHS OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHUN, MyTAIlHi{, YCTOHYMBOCTU C MEHBI SKOCHUCTEM;

4) npuBUACHNE JOKA3aTENbCTB (apryMEHTAIMs1) €IMHCTBA )KUBOM M HEKUBOM NMPUPOBI, pOACTBA HKUBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB U
OKpY>Karollen cpebl; He0OXO0AUMOCTH COXpaHEHHsI MHOI000pa3us BUJIOB;

5) yMeHue ToJIb30BaThCs OMOJIOTHYECKOM TEPMUHOJIOTHEN M CUMBOJIHKOM;

6) pelieHue 3IeMEHTapHBIX OMOJIOTHUECKUX 3aJ]ay; COCTABIICHHE AJIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXeM MEPEeHO0ca BEeIECTB U DHEPTUHU B
AKOCHCTEMaXx (LIeTH MUTaHUs);

7) onucanue ocoOeil Bu1a 1o MOp(oIorndeckoMy KpUTEpHIO;

8) BBISBIIEHHE N3MEHYMBOCTH, IIPUCIIOCOOJICHNE OPTAaHU3MOB K cpejie 00UTaHus, ICTOYHHKOB MyTareHOB B OKpY>KaroIel cpeie (KOCBEHHO),
AHTPOTIOTEHHBIX U3MEHEHHI B SKOCHCTEMAaX CBOCH MECTHOCTH; U3MEHEHUH B 9KOCHCTEMaX Ha OMOJIOTUYECKUX MOJIETISX;



9) cpaBHEHHE OMOJIOTHYECKUX O0BEKTOB (XMMHUYECKUN COCTAB TEJI )KUBOW M HEXUBOUN MPUPOIBI, 3aPOBIIICH YeTOBEKA U IPYTUX MIICKOTTUTAIOIIHNX
MIPUPOIHBIE SKOCUCTEMBI, M arPOIKOCUCTEMBI CBOEH MECTHOCTH ), TPOLIECCOB (€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD, MOJI0BOE U Oecrooe
pa3MHOXKeHHe) U POpMYITUPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.

Il. B neHHOCTHO-OpHEHTAIIMOHHOM cdepe:

1) aHa/IM3 U OIIEHKA Pa3IMYHBIX THIIOTE3 CYIIHOCTH KU3HU, MPOUCXOXKICHUE KU3HH U YEeJIOBEKA, II100aIbHBIX SKOJIOTHYECKUX MPOOIeM U MyTel uX
pellIeHus, TOCIeACTBUI COOCTBEHHOM ESTEIBHOCTH B OKpY Kalollei cpesie; Ononornyeckoit nHGOpMaluu, IoaydyaeMon U3 pa3HbIX HICTOYHHUKOB;

2) oleHKa 3TUYECKUX aCIeKTOB HEKOTOPHIX UCCIEAOBAHUI B 00JaCTH OMOTEXHOJIOTHH (KJIOHUPOBAaHUE, NCKYCCTBEHHOE OTUIOJIOTBOPEHUE
HaIPaBJIEHHOE N3MEHEHNE T€HOMA).

I11 B cdepe TpynoBoii nesTensHOCTH:

OBnaneHue yMEHUSMHU U HAaBBIKAMH ITOCTAHOBKH OMOJIOTMYECKUX SKCIIEPUMEHTOB U OOBSICHEHHS UX PE3yIbTaTOB.

IV B chepe dpusznueckoit nedarenbHOCTH:

ObocHoBaHMe U cOOTI0EHNE Mep MPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHM, BPEIHBIX MTPUBBIUEK (KypEHHE, AIKOTOJIU3M, HAPKOMaHUs ); TIPaBUJl
MOBEJICHUS B IPUPOIHOM Cpee

COAEPKAHHUE KYPCA
PA3JIEJT 1
Bunonorus kak Hayka. Meroasl Hay4Horo nosnanus (3 uaca)
Tema 1.1
Kparkas ucropus pazputus 6uosoruu. Cucrema domonornyeckux Hayk (1 vac)

OOBEeKT u3ydeHus: OMOJIOTUU — KUBas npupojia. Kparkast uctopus pazButus o6uonoruu. Ponbs Guosiornueckux Teopuit, ujie,
runoTre3 B GOpMUPOBAHMUM COBPEMEHHOM €CTECTBEHHOHAYYHOUI cucTeMbl Mupa. CucreMa OMOJIOTHYECKUX HayK.

m JlemoHcTparus. [TopTpersl yaeHbIX. Cxembl: «CBsi3b OMOJIOTHUU C APYTUMH HayKaMmny», «CrucreMa OMOJIOTHUYECKUX HAYK ».
OcHoBHBbI€ NTOHATUS. buonorus. JKu3Hse.



Tema 1.2
CyIIHOCTBH U CBOMCTBA KMBOI0. Y POBHM OPraHU3AlMM U METOAbI MO3HAHUSI KUBOW pUupoasbl (2 uaca)

CymiHocTs )ku3HU. OCHOBHBIE CBOMCTBA KMBOM MaTepuu. JKuBasi Npupoia Kak CJIOKHO OpraHM30BaHHA HUepapXUyecKas CUCTEMA,
CYILIECTBYIOIIAasl B HPOCTPAHCTBE U BO BpeMeHU. OCHOBHBIE YPOBHM OpTraHU3allUU )KUBOW MaTepuu. METOo1bl I03HAHUS )KUBOU MPHUPOIBIL.
m JlemoncTpanus. Cxembl: «YpPOBHM OpraHU3aIliM )KUBOM MaTepumn», « CBOMCTBA )KUBOU MATEPUM.

m OcHoBHbIE NOHATUA. CBOMCTBA )KM3HU. Y POBHU OpraHr3aliuy )KUBOU MpUPOibl. MeTo1bl IO3HAHUS )KUBOU MaTEpUH.

PA3JEJ 2
Kaerka (11 uacos)
Tema 2.1 Ucropust usyuenus kierku. Kierounas reopusi (1 vac)

PasButue 3HaHmii o kinetke. Pabomuwr P. I'yka, A. ean Jleseneyxa, K. 3. bapa, P. bpoyna, P. Bupxosa. Kinerounas teopus M.
[lneiinena u T. [1IBanHa. OCHOBHBIE MOJIOKEHUSI COBPEMEHHOU KJI€TOUYHOM Teopuu. Ponb kieTouHoii Teopun B GOpMUPOBAHNHI COBPEMEHHOMU
€CTECTBEHHOHAY4YHON KapTHUHBI MUpA.

m JlemoHcTpanus. Cxema « MHOTOOOpa3ue KIIETOK.

m OcHoBubie noHsaTHs. Knetka. [{utonorus. OCHOBHBIE MMON0KEHUS KIIECTOYHON TEOPHH.
Tema 2.2 Xumudeckuii coctaB KJeTku (4 uaca)

EauHCTBO 3JIEMEHTHOIO XUMHYECKOI'0 COCTaBa KMUBBIX OPraHHU3MOB KaK J0Ka3aTCJIbCTBO CANMHCTBA ITPOUCXOKACHUA KHUBOM npupoabl.
O6IJ_[HOCTB ’)KMBOM U HEKUBOU IpUpOabl HA YPOBHC XUMHUYCCKUX SJICMCHTOB. OpFaHOFeHLI, MAaKpO3JICMCHTbI, MUKPOJ3JICMCHTHI,
YIBTPAMHUKPOIJICMCHTEI, UX POJIb B JKU3HCACATCIBHOCTH KIJIICTKH U OpraHU3Ma. HeopFaHI/I‘{CCKI/IC BeniecTBa. Boga kak KOJIBIOEIIb BCETO JKHNBOTO,
0COOEHHOCTH CTPOCHUSA U CBOMCTRBA. MI/IHepaJ'ILHBIC CcoJH. 3HAUCHUEC HCOPraHN4YCCKUX BCIICCTB B JKU3HU KIICTKHU U OpraHru3Ma.

Oprannueckue BeleCcTBa — CI0XKHBIE YIIIEPOACOIEpKALINE coeAUHEHNsI. HU3KOMONEKYIISIpHBIE U BBICOKOMOJIEKYJISIPHBIE OPraHUYECKUE
BemecTBa. JIunuael. YrieBoabl: MOHOcaxapuabl, noaucaxapuasl. benkn. Hyknennossie kucnotsl: JJHK, PHK. ¥V aBoenune monexynsr JIHK B
kietke. [I[pyHnunuantbsHOE CTPOCHUE U POJIb OPraHUYECKUX BEIIECTB B KIIETKE U B OpPraHU3Me 4eJIOBEKA.

m JlemoHcTpauus. Juarpammel: «PacnpeneneHne XMMHYECKHUX JIEMEHTOB B HEXKMBOU Ipupoe», «PacnpeneseHne XMMHYECKUX 3JIEMEHTOB B
KUBOM mpupoxae». Ilepuonunueckas tadbnuna sneMeHToB. CxeMbl U TadauIbl: «CTpoeHue MOJIeKyIbl Oenkay, «Ctpoenue mosnekyisl JJHK,
«Ctpoenune mosuekyiasl PHK», « Tuner PHK», «Y nBoenue mosnekynbl JTHK).



m OcHoBHbIE NOHATUSA. OpPraHOreHbl, MAKPOIJIEMEHTbI, MUKPOAJIEMEHTHI, YIIbTPaMUKpPOJIeMeHThl. CBOMCTBA BOJIbl. MUHEpaJIbHBIE COJIH.
buononumepsl. JIunuael, TUOUABI, YTiaeBoAbl, 0enku, HykiaenHoBbie KuciaoThl (JJHK, PHK). Pennmukanus JJTHK.

Tewma 2.3 CTpoeHHe 3yKAPUOTHYECKOH U MPOKAPUOTHUYECKOMH KJIeTOK (3 uaca)

Kaerounas MCM6paHa, ouToIlIadma, AaA1po. OcHOBHBIE OpraHoUAbI KJICTKH: SOHAOIIIIasMaTHdYCeCKasa CETh, alIapar FOJ'IBI[}KI/I, JIN30COMBI,
MUTOXOHAPHUH, IIJTACTUBI, pI/I6OCOMBI. (-DYHKI_[I/II/I OCHOBHBIX YacTell u OpraHOUJI0B KIICTKH. OCHOBHBIC OTJIMYHS B CTPOCHHNU JKUBOTHOM U paCTI/ITeHBHOﬁ

KJIETOK
XpoMOcOMBI, UX cTpoeHue U pyHkuuu. Kapuorun. 3HaueHue nocTossHCTBA YKcia U GOPMbI XpPOMOCOM B KJI€TKaX.
[Tpokapuotnyeckas kietka: ¢popma, pazMepsl. PactipocTpanenue u 3HaueHune 6akrepuii B npupoje. CtpoeHne 0akTepruanbHON KIETKH.

Bupycel — Heknerounast popma xu3HA. OCOOCHHOCTH CTPOCHHS M Pa3MHOXKECHHSI. 3HAYCHHE B IIPUPOJIE U J)KU3HH YeIOBeKa. Mephl MpouiIakTHKH
pacnpocTpaHeHusl BUpYCHBIX 3a0oneBanuid. [Ipodpunakruxa CITN/a.

m Jlemoncrpanus. Cxemsl v TaOnMuIbl: «CTpOeHHE SYKapUOTUYECKOUN KIeTKn», «CTpoeHne JKUBOTHOM KiIeTKN», «CTpoeHuEe pacTUTENbHOU KIETKUY,
«CTtpoeHne XxpoMocoM», «CTpoeHne NPOKapUOTUIECKON KIETKN.

m /Jlemoncrpanus. Cxema «Ctpoenue Bupycay, Tabnuna «I[Ipodpunakruxka CITHa».

m JlaGopaTopHbie 1 IPaKTUIECKHE pabOThI
HaOnroneHne KIeTOK pacTeHHH W )KMBOTHBIX 0 MUKPOCKOIIOM Ha TOTOBBIX Tperaparax.
CpaBHeHHUE CTPOEHHSI KJIETOK PACTEHUH U )KUBOTHBIX (B (popme TabmuIb)*.
[TpuroroBneHue U OMUCAHUE MUKPOIIPENApaToOB KIETOK PaCTeHUH.

m OcHoBHbIE MOHATHS. DyKaproTHieckas kieTka. Kiierounas memOpana, nuroriasma, apo. OCHOBHbIE OpraHOH bl KJIeTKU. OCOOEHHOCTH PacTUTENIbHON U
KUBOTHOH KJeTOK. XpoMocoMbl. Kapuotun. JIunnonHelii U rarionHsid Habopsl XxpomocoM. [Ipokapuornueckas kierka, 0aktepusi. OCHOBHbIE
TIOHSATHS.

m Bupyc, 6akrepuodar.



Tema 2.4 Peasm3auus HacjieicTBeHHOH HHopmanuu B kierke (1 uac)
JIHK — HOcuTenb HacaeacTBeHHOW nHpopManun. [ eHeTHYeCKui Ko, ero CBOMcTBa. I'eH. huocunmes benka.
m Jlemoncrpanus. Tabnuua «I'eneTnueckuii Kony», cxema «brocunres 6enkay.
m OcHOBHbIE IOHATHUA. ['eHeTHYeCKUi KO, TPUIUIET, FeH. TpaHCKpUNIMS, TPAHCIALUS, MATPUYHBIA CUHTE3.
PA3/IEJL 3

Opranusm {10 uacos)

Tema 3.1 Opranusm — eauHoe 1en0e. MHorooopasue ;kuBbIX opranuzmos (1 uac)
Mmnozoobpasue opeanusmog. OTHOKIETOUHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KOJIOHMU OTHOKJIETOUYHBIX OPTaHU3MOB.

m Jlemoncrpanus. Cxema «MHOrooopasue opraHu3MOBY.

m OCHOBHEBIE TOHSITHSL. OI[HOKJ'IGTO‘-IHI)IG, MHOT'OKJICTOYHBIC OPTraHU3MBI.
Tema 3.2 O6MeH BemecTB U NpeBpaleHue YHeprum (2 uaca)

DHepreTndeckuii 00MEH — COBOKYITHOCTh PEAKINi pacHICTICHHS CIIOKHBIX OPTraHUYECKUX BemEeCTB. OcoOeHHOCMU IHEpeemU4ecKko20 0OMeHa y
epubos u bakmepuil.

Tunsl nutanus. ABToTpods! U rerepoTpodsl. OcodeHHOCTH 0OMEHa BELIECTB Y KUBOTHBIX, pacTeHUll u 6aktepuil. [lnactuueckuit oomeH. @oTocuHTES.

* lemonctpanusa. Cxema «Ilytu Merabonu3ma B KIETKE».

* OcHOBHBIE MOHATHS. MeTaboIn3M, SHepreTudecKkuii ooMeH, ractTuueckuii oomMeH. AT®. ABToTpodsl, rereporpodsl. DOTOCHHTES.

T ema 3.3 Pasmuo:xenne (4 uaca)

Jlenenue kinetku. MUTO3 — OCHOBA pOCTa, pereHepallii, pa3BUTHS U OECIIOIOro pa3sMHOKeHHs. Pa3MHOeHue: Oecrosnoe u nmojoBoe. Tumbl Gecrnonoro
Pa3MHOKEHHUSI.

[TonoBoe pazmuoxkenne. OO6pa3oBaHKE MOJTOBBIX KIETOK. Meiio3. OmIog0oTBOPEHNE Y )KUBOTHBIX U pacTeHui. buonornueckoe 3HaueHue
OILIOIOTBOpEHUS. McKyccmeennoe onviieHue y pacmeHull U Oni000meoperHue y H#HugomHbix.

* lemoncTpanus. Cxembl U Tabmuibl: «MUTO3 U Meli03», «['ameroreHe3y, « Turbl 6ecronoro pasMHoKeHU», «CTpoeHUE STUIEKIETKHA U CTIEPMATO30H1ay.



* OcHOBHbIE MOHATHUS. JKU3HEHHBIN UK KJIETKU. MUTO3, Onosorndyeckoe 3HaueHue. THrbl 6ecrionoro pazmHokeHus. [lonoBoe pa3sMHOKEHHE U €T0
Ouosoruueckoe 3HadeHue. PaznenbHormnonbie opranu3Mbl U repmadpoautsl. Sitiexnerka u cnepmaro3ouna. ['amerorenes. Meiio3, Ouonornyeckoe 3HaUCHHE.
Omiog0TBOpEHKE: HAPYKHOE U BHYTpeHHee. J[BOITHOE OII0O0TBOPEHHE Y PACTCHU.

Tema 3.4 UnauBuayaibHoe pa3sBUTHE OPraHU3MoOB (OHTOreHe3) (2 uaca)

[Ipsimoe u HenpsiMoe pa3BUTHE. DMOPUOHATBHBIA U MOCTAIMOPUOHATIBHBIN IEpUOAbI pa3BUTH. OCHOBHBIE ATalbl SMOpuorenesa. [IpuunHbl HapyIIeHUH
pa3BUTHS OpraHU3Ma.

OnToOreHes yenoBeKa. PerOIIYKTI/IBHOC 340POBBE; €TI0 3BHAYCHHUC IJIA 6y,Hy1_I_[I/IX nokojeHui mroaei. IlocnencTBus BIUSHUSA AJIKOT'0JIs1, HUKOTHHA,
HApKOTHYCCKUX BCHICCTB HA PA3BHUTUC 3apOAblllad YCIO0BCKA. HCpI/IO,I[BI HOCT3M6pI/IOHaJ'II>HOFO Pa3BUTHA.

» lemonctparus. Tabmuiel: «OCHOBHBIC CTaMK OHTOTeHEe3ay, «[IpsiMoe u Henpsimoe pazBuTHey. Tabnuubl, pororpadun, TuarpaMMbl U CTATUCTHIECKUE
JaHHbIE, IEMOHCTPUPYIOLIHE TIOCIECTBUS BIUSHUS HETaTUBHBIX (DAKTOPOB Cpe/ibl HA pa3BUTUE OPraHU3MA.

* OcHoBHbIe NOHATHSL. OHTOreHe3. TUITbI pa3BUTHUS: MPSMOE U HenpsiMoe (pa3BUTHE ¢ MeTaMOpdo30M). DTarnbl SMOPHOHANTBHOTO pa3BUTH. [leprosl
MOCTAIMOPHUOHANIBHOTO pa3BUTHUsA. BpenHoe BiIMsHUE KypeHUs, aIKOT0JIsl, HAPKOTUUYECKUX MpenapaToB Ha pa3BUTHE OPraHU3Ma U MPOAOIKUTEIHHOCTD
KU3HH.

Pa3znean 4.

OcHoBbI reHeTHKHU U ceaekuuu (11 yacos)
Tema 3. HacieacTBeHHOCTh M H3MEHYUBOCTH (7 uacos)
HaCJ'IGZ[CTBeHHOCTB U U3MEHYHUBOCTH — CBOMCTBA opraHusma. T'eneTuxka — HayKa O 3aKOHOMCPHOCTAX HACICACTBCHHOCTU U U3MCHUYNBOCTHU.

I'. MeHaenb — OCHOBOMOJIOKHHUK TeHETUKU. 3aKOHOMEPHOCTH HaclieoBaHus, ycTaHoBIeHHbIe ['. MenneneM. Monorubpuanoe ckpemubanue. [leppolit
3aKOH MeHienst — 3aKOH JOMUHUpOBaHUs. BTopoil 3akoH Menzens — 3akoH paciuenieHns. 3aKoH YMUCTOThI rameT. Jurubpuanoe ckpemuBanue. Tpetuit
3aK0H MeHnens — 3aKOH HE3aBUCUMOTO HACJIEOBAHNA. AHAIM3UPYIOIIEE CKPEINBaHUE.

XpOMOCOMHaSI TCOPpUsA HACJICACTBCHHOCTH. Cuenﬂeuﬁoe Hacneoosanue NPpU3HAKOG.
COBpCMCHHBIe npeaACTaBJICHUS O TCHEC U TCHOMC. B3zaumooeticmeue 2enoe.
I'enetuka moina. IloaoBeIe XPOMOCOMHEI. CHGHHCHHOG C IIOJIOM HaCJICAOBAHUC.

3aKOHOMEPHOCTH M3MEHYMBOCTU. HacieacTBeHHas M HeHacleICTBeHHAs U3MEHYMBOCTh. MonudukannonHast u3MeHUnBOCTh. KoMOMHaTUBHAS
MyTallMOHHAS U3MEHUYUBOCTh. Mymayuu. Tunst mymayui. MyTtarennsie (pakTopsl.



3HaueHNE TCHETUKH JJI1 MEOUITUHBI. Bausane MYTarcHOB Ha OpraHru3M 4YC€JIOBCKA. HaCJ'Ie,Z[CTBeHHBIe 0one3Hu YCJIO0BCKA, UX MPUYHHEBI U HpO(bI/IJ'IaKTI/IKa.

| HGMOHCTpaI_[I/IH. CXGMBI, HITFOCTPUP YOI EC MOHOFI/I6pI/II[HI)Ie u ,Z[I/IFI/I6pI/II[HBIe CKp€IIMBaHUs, CHCIIJICHHOC HACJIICAJOBAHNEC ITPU3HAKOB; IIECPEKPECT
XpOMOCOM; HACJICAOBAaHUEC, CHCIIIICHHOEC C II0JIOM. HpI/IMCpI)I MO,Z[H(l)PIKaHI/IOHHOfl HU3MCHYHMBOCTH. MaTCpI/IaJ'IBI, JAEMOHCTPHUPYOINHEC BJIUAHUEC MYTAaIrCHOB Ha

OpraHu3M YeJIOBeKa.

m JlaboparopHble ¥ MpaKTHYECKUe paboThI
CocraBieHue MPOCTEHIINX CXEM CKPEIIMBAHUS *.
Pemienmne QJICMCHTAPHBIX TCHCTUYCCKUX 3aI[a'—I*.

HSyLIeHI/IC HU3MCHYHUBOCTHU.

BrisiBIIeHHE HCTOUHUKOB MYTarcHoB B Opr>KaIOH_IeI>'I cpeac (KOCBGHHO) U OLICHKA BO3MOKHBIX ITOCIEACTBUM UX BIMSHHUS HA OpraHu3M.

m OcHoBHbIE MOHATHA. HacaeICTBEHHOCTh U I3MEHYHBOCTB. [ 'eHotum, heHoTHIL. ['HOpHIOIOTHYECKHIA METO/I, CKpeIuBanue. JlIOMIHAHTHBIH,
peneccuBHbIN. ['eHbl, amienu. 3aKOHOMEPHOCTH HAcJIeOBaHMS IPU3HAKOB. 3aKOH YMCTOTHI raMeT. AHAIU3UPYIOLIEe CKpEIIMBaHUE. XPOMOCOMHAs
TEopus HaCJeICTBEHHOCTH. ['eHeTnueckue kapThl. ' eHOM. AyTOCOMBI, TOJIOBBIE XpOMOCOMBI. MoaupukannoHHas n3MeHYMBOCTh. KoMOMHaTUBHAS U
MyTallMOHHas U3MEHUYMBOCTh. MyTareHHble (hakTopbl. Hacnencreennsle 0one3nu. Meauko-reHeTuyeckoe KOHCYIbTHPOBAHUE.

Tema 3.6 OcHoBbI cesieknun. buorexnouaorus (2 uaca)

OCHOBBI CENIEeKITUU: METO/IbI U AoCTIKeHus. ['eHeTnka — Teopernueckas ocHoBa cenekuuu. Cenekuus. Yuenue H. U. Basunosa o yenmpax
MHO2000pa3us U NPOUCXOIAHCOeHUsI KyaAbmypHbIX pacmeruti. OCHOBHBIE METObI CENIEKIINU: THOPUIN3AIIHS, UCKYCCTBEHHBIN 0TO0p. OCHOBHBIE

AOCTHUKCHUS U HAIIPABJICHUS Pa3BUTHA COBpCMCHHOﬁ CCICKIIHH.

buorexHonorus: 1oCTHKEeHUS U NepCHeKTUBBI pa3BuTUd. ['eHHas nnxenepus. Knonuposanue. ['enemuuecku moouguyupoeantwvle op2aHu3mbl.

OTHYECKHE ACIIEKThI Pa3BUTHA HCKOTOPLIX HCCIICOBaHUM B OMOTEXHOJIOTHH (KHOHHpOBaHI/IC ‘{eHOBCKa).

m JlemoHnctpanus. Kapra-cxema «LleHTpsl MHOT000pa3us U MPOUCXOKIEHUS KYJIbTYPHBIX pacTeHuil». ['epbapHble MaTepuaibl U KOJJIEKIUN COPTOB
KyJIbTYypHBIX pacTeHui. Tabmuupl: «Ilopoabl 1oMaIHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHU». CXeMbl CO3/JaHHs FeHETUYECKH MOIU(UIIMPOBAHHBIX
MIPOAYKTOB, KIIOHUPOBAHHS OpPraHM3MOB. MaTepHalibl, HILTIOCTPUPYIOIIUE JOCTHKEHHSI B 00J1aCTH OMOTEXHOJIOTHH.

m OKCKypcHs
MHoroo0pa3ue copToB paCTEHHI ¥ OPOJI )KUBOTHBIX, METO/IbI UX BbIBEACHUS ((epMa, CeeKIIMOHHAs CTaHLUsA, CEIbCKOX035HCTBEHHAsI BBICTABKA).

m JlaGopaTopHbie U TPAKTUYECKUE PAOOTHI



AHamm3 n OLCHKA OTUYCCKUX ACIICKTOB PAa3BUTHUA HEKOTOPHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

m OcnoBuble nousaTus. Cenekius; rubpunuzanus u oroop. Copt, nopoaa, mramm. buorexnonorus. I'ennas umwxenepus. Kinonuposanue. ['enernuecku

MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

Conep:xxanue Kypca

[IpumepHBIe TEMBI, PACKPHIBAIOLINE TAHHBIH
pas3zesn mporpaMMbl U YUCIIO YPOKOB, OTBOJMMBIX
Ha JIaHHBIN pazJien.

OcHOBHOE COACPIKAHUE 110 TCMaM

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ0B JCATCIbHOCTHU
yqamuxcesa

Pa3nea 1. Buosnorus kak Hayka. Metroabl Hay4YHOro NO3HAHMSA.

buonorus kak Hayka. MeTo/ibl HAy4HOTO
no3Hanus(1y.)

Buonorusi. Csi3u OMOIOTHH € APYTUMU HAyKaMHU.
CoBpeMeHHas eCTECTBEHHO-HAy4YHas! KapTHHA
Mmupa. Ponb Ouonornyeckux teopuit, uue, rumnoTes
B (hopMHpOBaHIH COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa. MeTo/bl TO3HAHUS
KHUBOM MPUPOJIBI: HAOIIOEHNE, SKCIIEPUMEHT,
U3MepeHue, MOAEeINPOBAHNUE.

OOBSACHATH PO OMONIOTUU B (POPMHUPOBAHUHU
Hay4YHOT'O MUPOBO33pEHMsI, BKJIal OMOJIOTHYECKUX
TeopHii B GopMUpOBaHHE COBPEMEHHON
€CTECTBEHHO-HAyUYHOW KapTUHBI MUDA.

OObeKT u3ydenus 6uonoruu (24.).

OObeKT n3ydeHust OMoJIOTUU — KUBask PUPO/Ia.
OTnuuuTenbHble MPU3HAKU KUBOWU MIPUPOJIBIL:
YPOBHEBAsl OpraHu3alus 1 3Bosronyst. OCHOBHBIE
YPOBHU OpPTaHU3ALMH KUBOU PUPOBI.
Bbuonornueckue cucremsl. O0IIMe TpU3HAKU
OMOJIOTUYECKUX CUCTEM

BoIaensaTs cynecTBeHHbIE TPU3HAKY KUBOM
IPUPO/IBI U OMOJIOTUYECKUX CUCTEM (KIIETKH,
OpraHu3Ma, BIJ1a, 3KOCUCTEM).

Pa3pen 2. Kierka.

Knerounas teopus (14.).

[uronorus — Hayka o kiieTke. Pazpurre 3HaHUH 0
kietke (P. I'yk, P. Bupxos, K. bap, M.IlIneiinen u
T. lIBann). Knerouynas reopus. Posb kieTouHoi
TEOpHH B (POPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAy4YHO! KapTUHBI MUDA.

XapakTepu3oBaTh Co/iep)KaHUEe KJIETOYHOU TEOpHUH.
OOBACHATH BKJIAJ] KJIETOYHON TEOPHUH B
(dbopMHpOBaHNE COBPEMEHHOW €CTECTBEHHO-
HAY4YHOI KapTHHBI MUpPa; BKJIAJ YUEHBIX —
HCCIIEI0BATENEH KIETKH B pa3BUTHE
OMOJIOTNYECKOI HayKH.

[TpuBOaMTHL NOKa3aTEILCTBA (APTyMEHTAITHS)
POJCTBA )KUBBIX OPIaHU3MOB C UCIIOJIb30BAHUEM




MOJIOKEHUH KJIETOYHOW TEOPHH.

XUMHUYECKUN COCTaB KJIETKHU (44.).

Heopranunueckue (Boja, MUHEpaAJIbHBIE COJIN) U
opranuyeckue (YriieBoabl, JIUMUIbI, OCTKH,
HYKJIEUHOBBIE KUCI0Thl, AT®) BemecTBa, UX poJib
B KJIETKE U OPTaHU3ME YEJIOBEKA. Y IBOCHUE
Mounekyisl JTHK.

[IpuBoaUTH AOKa3aTEILCTBA (APTyMEHTALIKS)
€AMHCTBA )KUBOM U HE)KMBOW IIPUPOJIBI HA IIPUMEpE
CXOJCTBA UX XMMHYECKOI'O COCTABA.

CpaBHHMBaATh XMMHUYECKUN COCTAB TeJ )KUBOU U
HEKHBOM IPUPOJIBI U J€TaTh BHIBOJIBI HA OCHOBE
CpaBHEHHUS.

CTaBUTh 3KCIIEPUMEHTHI 110 OIPEIETIECHUIO
KaTaJUTHYECKON aKTUBHOCTU (DEPMEHTOB U
OOBSACHATH UX PE3YIBTATHI.

Knetka — cTpykTypHas equHuIa )KUBOTO (34.).

Crpoenne kinetkn. OCHOBHBIC YAaCTH U OPTaHOUIBI
KJIETKH, U3 QyHKIHU. Sapo. XpoOMOCOMBI.
I'omMo0TOYHBIE 1 HETOMOJIOTUYHBIE XPOMOCOMBI.
MHoroo0pasue KIeTOK: A0sIepHbIC U SACPHbIC
KJIETKH; COMAaTHYECKHE U MTOJIOBBIE KIETKH.
Bupycsl — HekeTounble GopMbl. Mepbl
NpOoUIAKTUKN PACHPOCTPAHEHUS] BUPYCHBIX
3aboneBanuil. [Ipodunaxtuxa CITN/da.

Be1iensiTe CyniecTBeHHbIC IPU3HAKU CTPOCHHUS
KJIETKH, XPOMOCOM, JOSJICPHBIX U SACPHBIX KICTOK,
MOJIOBBIX M COMaTHYECKHUX KIICTOK.

YMeTh MOoAb30BaThCS IUTOJIOTHUECKOM
TEPMHUHOJIOTUEH.

O060CcHOBBIBATH MEPHI MPODUITAKTHKN BUPYCHBIX
3a00NIeBaHUH.

Haxonuts nHpopmanmio o BUPYCHBIX
3a00JIEBaHUSAX B PAa3HBIX HCTOUYHUKAX,
aHATM3WPOBATH U OI[CHUBAThH HX.

Krnerka — pyHkunoHanbHas eAMHUIIA )KUBOTO (24.).

OOMeH BelecTB U NMpeBpallieHus: YHEPTUH B
KJIETKe. DHEepreTUYeCKHii 1 MiIacTuYeckuii oOMeH,
UX CYIIHOCTb Y 3HaueHue. I 'eneTnueckas
uHpopmanus B kietke. ['en. ['enernueckuii ko,
buocunres 6enka. CymHoOCTh ¥ 3HAYCHHE
¢dboTocuHTE3A.

Brinenuts cylecTBeHHbIEC TPU3HAKY TeHa, 0OMeHa
BEILIECTB U MPEBPAILLEHUN YHEPTUHU B KIIETKE.

Krnerka — renernueckas eauHuIa xKuBoro (14.).

JKW3HEeHHBIN UK KIETKH. [eneHne KIeTku —
OCHOBA pOCTa M Pa3MHOKEHHS OPTraHU3MOB.
3HaueHue MOCTOSHCTBA YKCa U POPMBI XpPOMOCOM
B KJIETKaX.

Breienuth CyliecTBEHHbIE PU3HAKHU TTPOIECCa
JCIICHUS KIICTKU.

[TpuBOaMTH HOKA3aTEILCTBA (APTYMEHTAITHS)
POACTBA KUBBIX OPraHM3MOB UCIIOJIb3Yyd 3HAHUS O
TeHOME.

Pa3nen 3. Opranusm.




Opranusm — enunoe 1enoe (14.).

Opraan3m. MHOTOOOpa3ne OpraHu3MoB.
OAHOKJIETOYHBIE U MHOTOKJIETOUHBIE OPraHU3MBI.

BI)I,Z[GJ'II/ITI) CYIICCTBCHHBIC ITPU3HAKH
OJHOKJIETOYHBIX 1 MHOT'OKJICTOYHBIX OPIraHU3MOB.

OOMeH BelecTB U IpeBpalieHue YHEPTruu (24.).

MeTtabonu3m, SHepreTHIeCKHii OOMEH,
miacTuyeckuit oomeH. @oTocuHTES.
Tune! nutanus. ABTOTpodsl. ['eTepoTpodbI.

BolaensaTs cylecTBeHHbIE IPU3HAKY IIPOLIECCOB
oOMeHa BEIIEeCTB U MPEBPAIICHUS SHEPTUH,
IIUTaHUs, IbIXaHUS, BBIACICHUS, TPAHCIIOPTA
BEILECTB B KJIIETKE U OpraHU3Me.

Pa3zmuoxeHue opranuzMos (44.).

Bocnpoussenenue opranu3mMoB, €ro 3Ha4eHue.
becnosnoe 1 1oyioBoe pa3MHOKEHHE.
OmoioTBOpeHue, ero 3HaueHue. MckyccrseHHoe
OIBbUICHHUE Y PACTEHUH U OIJIOJJOTBOPEHUE Y
KUBOTHBIX. BHElITHEe U BHyTpeHHEe
OIJIOJJOTBOPEHHE.

BI)I,Z[CJ'IHTI) CYIICCTBCHHBIC ITPU3HAKHA ITPOLIECCOB
Pa3MHOXKCHHS U OIIJIOAOTBOPCHUS.

CpaBHI/IBaTL IIOJIOBOE U OECII0JIoe Pa3MHOKCHUC U
ACJIaTb BBIBOABLI HA OCHOBC CPpAaBHCHMUA.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (24.).

OnToreHe3. OSMOPHUOHAILHOE U
MOCTIMOPHOHATIBHOE Pa3BUTHE. [IPHUUHEI
HApYIICHUH Pa3BUTHUS OPraHHU3MOB.
WNuauBHyanbHO pa3BUTHE YEIIOBEKA.
PenponykTrBHOE 310poBke. [locnencTBus BIUSHUS
AJIKOT'0JId, HUKOTHHA, HAPKOTHUYCCKUX BCIICCTB HA
pa3BHUTHE 3apOJIbIIa YSIOBEKA.

OOBSCHITH OTPHUIIATEIBHOE BIMSHUAE AJTKOT OIS,
HUKOTHHA, HAPKOTUYECKUX BEIECTB HAa Pa3BUTHE
3apo/ibllla YeI0BeKa; IPUYHHBI HapYIICHHH
pa3sBUTHSI OPTaHU3MOB.

CpaBHMBATH 3apO/IBIIIHN YEIOBEKA U APYTUX
MJIEKOITUTAOIINX | JIEJIaTh BHIBOJIBI HA OCHOBE
CpaBHEHWS.

AHaIM3UPOBATH U OIICHUBATH LIEJIEBIEC U
CMBICJIOBBIC YCTAHOBKH B CBOUX JICHCTBHAX U
MOCTYIKAX 10 OTHOUIEHHUIO K CBOEMY 3/I0POBbIO,
MOCJIE/ICTBHS BIUSHUS (DAKTOPOB pUCKa Ha
3JI0pPOBBE.

OO60CHOBBIBATH MEPHI NPOPUIAKTUKN BPEIHBIX
MIPUBBIYEK.

Pa3znen 4. OcHOBBI TeHETUKHU UM CEJIEKIUHU.

HacnmencTBeHHOCTh ¥ M3MEHYHNBOCTD — CBOMCTBA
opranusmos (74.)

['eHeTnka — HayKa 0 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U M3MEHUYMBOCTHU. I'. MeHnaenn —
OCHOBOITOJO0KHHK T€HETHKHU. I eHeTnueckas
TEPMUHOJIOTUSI ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH
HACJIEI0BAHUs, yCTaHOBIICHHbIE . MeneneM.

XapakTepru3oBaTh COJIEpKaHUE 3aKOHOMEPHOCTEMN
HAaCJIEIOBAHMS, YCTaHOBIICHHBIX ['. Menaenem,
XPOMOCOMHBIE TEOPUH HACJIEICTBEHHOCTH;
COBPEMEHHBIX IIPEJCTABICHUI O TEHE U TEHOME,
3aKOHOMEPHOCTEN U3MEHUNBOCTH.




XpOMOCOMHasi TEOpUS HACJIEICTBEHHOCTH.
CoBpeMeHHbIE MPEACTABICHUS O T€HE U TeHOME.
['eneTnyeckue kapThl. 3HAYCHUSI TEHETUKH IS
MeauiuHbl. HacneacTBeHHbIe 00JIC3HH YeIOBEKa,
WX MPUYHHBI ¥ TPOQPHIIAKTHKA.

HacnencrBennas u HeHacneCTBEHHAS
W3MEHYUBOCTb. MyTaluu, UX NpuduHbl. BiausHue
MyTareHOB Ha OpraHU3M YeJloBeKa. Mephl 3aluThI
OKpY>Karollel Cpeibl OT 3arpsS3HEHUS MyTareHaMu.

OObscuaTh Bkiaa . Mennens B pa3BuTHE
OMOJIOTUYECKOW HayKH, YCTAHOBJICHHBIX UM
3aKOHOMEPHOCTEH B (hopMHpOBAHKE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUPA; IPUUNHBI
HACJICACTBCHHBIX M HEHACJICACTBCHHBIX
W3MEHEHUH, BIUSHUS MyTareHOB Ha OPraHu3M
yeJIoBeKa, HACIEICTBEHHBIX 3a00JIeBaHUH,
MyTalH.

[TpuBOIUTE HOKA3aTENHCTBA (APTyMEHTALIHS)
POACTBA )KUBBIX OPraHU3MOB Ha OCHOBE
MMOJIOKEHUH T'€HETHUKH.

YMeTh oabp30BaThC TEHETHUECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM.

Pemate snemeHTapHbIC TCHETHYECKUE 3a/1a4H.
CocTaBmsTh 37€MEHTapPHBIE CXEMbI CKPEIIMBAHMUS.
BbIABIATH HCTOUHUKH MYTareHOB B OKPY’KAIOIIEH
cpene (KOCBEHHO).

['eHeTHKA — TeOpETHYECKAs OCHOBA CeNeKIu (24.)

Cenexuus. Yuenue H.J1. BaBunosa o nenrpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX
pactennii. OCHOBHBIE METO/IbI CENEKINU:
ruOpuAn3aIMs, UCKYCCTBEHHBIE OTOOP.
buorexHonorus, e€ 1OCTHKEHUS, IEPCTIEKTUBBI
pa3BUTHSA. DTUYECKUE ACTIEKTHI Pa3BUTHS
HEKOTOPBIX MCCIIeI0BaHUN B OMOTEXHOIOTUU
(KJIOHMpOBaHUE YEJIOBEKA, HAIIPABJICHHOE
M3MEHEHUE T'€HOMA, HCKYCCTBEHHOE
OTLTIOIOTBOPEHUE).

Xapakrepusosats H.1. BaBuiioBa B pazsutue
OMOJIOrMYECKON HAyKH.

BoiiensTe cyniecTBeHHbIE IPU3HAKY MpoIiecca
HCKYCCTBEHHOI'0 0TOOpA.

OneHnBaTh 3TUYECKH ACTIEKTHl HEKOTOPBIX
UCCIIEIOBaHHUM B 00J1aCTH OMOTEXHOJIOTHH.




KajiengapHo- TeMaTHYeCKOe MJIAHNPOBAHHE

No | Homep Tema ypoka JlabGopartop- | IlpumeHeHue [TonroroBka K Hom.
m/m | B TeMe Hara HbIE,ITPaK- TCO u UKT EI'D 3aJlaHue
TUYECKHe,3a
YETBhI, TECTHI
Pa3nen 1.buosiorus kak Hayka. MeToabl Hay4HOro no3nanus (3 4.)
1 1 buonorus- Hayka o )KHBOM IpUpOIE Buneodparment 1.1 Beenenmue,§1.1
2 2 YpoBHU OpraHu3aluy KUBOU 1.2 §1.3
MaTepHH
3 3 OCHOBHBIE CBOMCTBA )KMBOTO TectupoBa- | Bugeodparment 1.2 §1.2
HUE
Paznen 2. Knerka (11 4.)
4 1 WcTopus nzyueHus KIeTKu. 2.1 §2.1
Knerounas Teopus
S) 2 XUMUYECKUI COCTaB KIETKH 2.3 §2.2
6 3 Heoprannueckue BemecTBa KIETKH. 2.3 § 2.3
7 4 Oprannveckue BEIECTBA KIETKH. 2.3 §2.4
JIummuael. YTieBoabl.
8 5 Opranndeckue BEIECTBA KIETKH. TectupoBa- | Buneodparment 2.3 §2.5;2.6
benku. HykinenHoBbIE KHUCTOTBHI. HHE
9 6 OykapuoTHdeckast KJIeTKa. JlaGopatop 2.4 §2.7
[MuTorurazma. OpraHoOHIBL. Has paboTa
«HalnroieHne KIeToK pacTeHHi 1 Nel
YKUBOTHBIX Ha TOTOBBIX
MUKpOTIpenaparax.»
10 |7 Kinerounoe siipo. XpoMoCOMBI. JlabGopatop 24 §2.8
«[IpuroroBrenue u onvcanue Has paboTa
MHKPOIPENAPATOB KIETOK No2

PACTEHHIN.




11 |8 ITpokapuoTnueckas KJIeTKa. IIpe3eHTaLNs 2.4 §2.9; 2.11
Bupycsl.
12 |19 Peanu3anus HacneACTBEHHON Jlaboparop 2.6 §2.10
uHpopManmu B kietke. « CpaBHeHHE | Hast paboTa
CTPOEHHUs KJIIETOK PaCTEHUN U Ne3
’KMBOTHBIX.»
13 |10 Knerka-cinoxxHast CTpykTypa. 3a4ér 2.7 He 3anano
Paznen3. Opranusm (10 4.)
14 1 Opranusm- euHOe 1eJI0€. 3.1 §3.1
MHuorooOpasue OpraHu3MOB.
15 |2 DHepreTudyeckuii oOMeH. BUJCOPparMeHT 2.5 §3.2
16 |3 [Tnactuyeckuii oOMeH. DoTocuHTE3. BHIeO(DparMeHT 2.5 §3.3
17 |4 Jenenue knetku. MuTos. Buneodpparment 2.7 §3.4
18 |5 PasmHOXeHME: Oecroioe U MoJIOBOE. | CEMUHAP 3.2 §3.5
19 |6 O0pa3oBaHuE MOJOBBIX KJIETOK. 2.7 §3.6
Meiios.
20 |7 OmtogoTBOpEHHUE. BHJIcOPparMeHT 3.2 §3.7
21 |8 WuauBuyanbHOE pa3BUTHE 3.3 §3.8
OpPraHN3MOB.
22 |9 OHnToOrenes 4yenoBeka. [IpesenTanus 3.3 §3.9
PenpoaykTuBHOE 310pOBBE.
23 10 [Iporeccol Ku3HENEATENBHOCTH Tectupona- 3.3
OpPTraHU3MOB HUE
Pa3znend. OcHoBbI reHeTHKH U cejeknuu (11 4.)
24 |1 Hcropus npeacraBieHuii o 3.4 §3.10
HACJICJICTBEHHOCTH W U3MEHUYNBOCTH
25 |2 3aKOHOMEPHOCTH HaCIIETOBAHHS Buneogpparment 3.5 §3.11
npu3HakoB. | 3akoH Menpens.
26 |3 JlurubpuiHoe cKperBaHue. [TpakTuuec- | BuaeodparMeHT 3.5 §3.12
«CocTaBneHue NpOCTEUIINX CXeM Kas pabora
CKPECIIMBAHUS». Nel
27 |4 XpOoMOCOMHas Teopus ITpakTnuec- 3.4 §3.13
HacJeICTBEHHOCTH. «Pemenne Kas pabora
3JIEMEHTAPHBIX TeHETHYECKUX Ne2

3a1a4.»




28 |5 ['eHoTHn Kak LETOCTHAS cUCTEMa TectupoBa- | BuaeodparMeHT 3.5 §3.14
HUE
29 |6 I'eneruka mona BHJIcOPparMeHT 3.5 §3.15
30 |7 W3menunBocTh. «M3ydenne [TpakTuyec- 3.6 §3.16
W3MEHYHUBOCTH. ) Kas pabora
Ne3
31 |8 ['eneTHka 1 310pOBbE YETIOBEKA 3.7 §3.17
32 |9 Cenexius: OCHOBHBIC METOJIBI U BHJIcOPparMeHT 3.8 §3.18; §3.19
IOCTHXKEHUA. BHOTEXHOIOT U, 3.9
33 |10 OCHOBBI T€HETUKH U CEJICKITUU 3auéT 3 He 3anano
34 |11 O6o06maromuii ypok 1o Kypey He 3anano

(I)OprI H ME€TOAbI KOHTPOJIA

CucremMa ypokoB, IIpejicTaBjIeHHast B pabouell mporpamme, COpUEHTUPOBaHa He CTOJIBKO Ha Mepejady «rOTOBBIX 3HAHUI», CKOJIBKO Ha (hOpMHUpOBaHHE
aKTMBHOW JINYHOCTH, MOTUBUPOBAHHOM K CaM000pa30BaHMI0, 00J1a1at01Iel 10CTaTOYHBIMU HaBBIKAMH U TICUXO0JIOTMYECKUMH YCTAaHOBKAMU K CAMOCTOSITEIbHOMY
MIOUCKY, 0TOOPY, aHAJIU3Y U UCIOJIb30BaHUIO HH(popManuu. /i TeKyIero TeMaTuyeckoro KOHTPOJIS U OLIEHKU 3HAHUH B CUCTEME YPOKOB IIPEAYCMOTPEHBI
YPOKH TECTUPOBaHUs, TJaOOpaTOpHbIE pabOThI, caMOCTOsATENbHBIE paboThl. Kypc 3aBepIuaroT ypoku, Ho3BOJIsIONEe 0000MINUTh U CUCTEMAaTU3UPOBATh 3HAHUS, a
TaKk)Ke MPUMEHUTh YMEHUS, IPUOOPETEHHbIE TPU U3YYEHUN OMOJIOTHH.



