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MHNOACHUMTEJIBHASA 3AIINCKA
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Ipennaraemslit Kypc pacCumnrtan 34 gaca (1 4ac B HEENI0), O noddepoicusaem u yenyousiem 6a306vie 3HAHUS O GUOLOSUU U HANPABIEH HA (POPMUPOBAHUE U PA3EUMUe
OCHOBHbBIX YYeOHbIX KOMNEeMeHYUll 8 X00e peuleHus OUOI02UYECKUX 3A0aY.

Konuenuusa npocpammsl Kypca 3aKioyacTcsi B TOM, YTO €€ pa3padOTKa CBs3aHa ¢ pa3pabdOTKOH CHCTEMbI CHENUAIN3UPOBAHHOW MOATOTOBKH (TIPO(UIBHOTO
o0y4eHus1) B CTapIIMX Kiaccax M HampaBiieHa Ha peai3alnio JIMYHOCTHO - OPHEHTUPOBAHHOTO MpOIIecca, TP KOTOPOM MaKCUMAallbHO YUHUTBHIBAIOTCSI HHTEPECHI, CKIIOHHOCTH,
M CIIOCOOHOCTH CTapiieKiacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE HAa TPUOPUTETE COJACPKAHWS, & Ha MPUOPUTETE OCBOCHUS YUAIIUMHUCS CIIOCOOOB JAEWCTBUH, HE
HAaHOCS ylepO caMOMy COACp KaHUIO, T.€. Pa3BUTHIO MPEIMETHBIX U MEXKIPEIMETHBIX KOMIETCHIMH, YTO HAXOAUT OTPaKEHUE B KOHTPOJIHHO-U3MEPUTENBHBIX MaTepHaiax
EI'D. Kypc TecHO cBsi3aH ¢ ypokaMHu 0OIIeii OHMOJIOTHMHM U COOTBETCTBYET TpeOoBaHWsAM [ocymapcTBeHHOTo ctaHiapta. [Jist 6osiee yriy0JéHHOro n3y4yeHusi OHOJIOTHH HA
3aHATHUSAX IPEeAYCMOTPEeHbI IPAKTHYECKHE PadoThI C MCIIOJIb30BaHHeM HU(POBBIX JadopaTopuii M HU(PPOBHIX MUKPOCKOIOB.

AxmyaibHocmb YMEHHS peliaTh 3a7adu 1o OMOJIOTHH BO3pacTaeT B CBs3U ¢ BBeaeHWeM EI'D 1o Omosornu, a Takke ¢ TeM, 9TO HeOOXOAMMO IMPUMEHSTh 3HAHUS
Ha rpakTuke. Kypc TecHo cBs3aH ¢ ypokamu 00IIeii OMOIOTHH U COOTBETCTBYET TpeOoBaHHMAM [ ocynapcTBeHHOTO cTaHaapTa.

Pemenne 3amau  mo Owojoruy Jaetr BO3MOKHOCTh  JIydllle [O3HATh  (DYHAaMEHTANbHBIE OOIIEOMOIOTHYECKUE TOHATHS, OTPAKAIOIIME CTPOCHUE H
(hyHKIIMOHMpPOBaHNE OMOJOTHYECKHUX CHCTEM Ha BCEX YPOBHSIX OpTaHU3AINH JKH3HHU.

Pemrenue 3amgad, B TOM YMCIIe MPAKTUYECKUX, O OMOJIOTHMHU MO3BOJSIET TaK)Ke YIIIyOUTh M 3aKpelnuTh 3HAHUS MO pasaeiaM  oOmei Ouonoruu. OrpoMHYIO
BOXHOCTh B HENPEPHIBHOM 00pa3oBaHUM NPHOOPETAIOT BOMPOCH CAMOCTOSITENBHOW paboThl YYalIWXCsl, YMEHHE MBICIUTh CaMOCTOSATENFHO M HAaXOAWTh pELICHHUE.
CoznatoTcsi yCIOBUS ISl MHAWBHIYaIbHOW M TPYNIIOBOW (HOpM MEATENhHOCTH yUYaIIUXCsl.

Ocobennocmamu_npozpammsl Kypca SBISETCS] TECHAS CBSA3b €r0 COAEPKAaHUS C YpOKaMu oOIIei OWOIIOTHU M COOTBETCTBHE TpeOoBaHWsAM [ ocymapcTBeHHOTO
crannapta. [logbop MaTepranoB jjisi 3aHITHH OCYIIECTBIISIETCS Ha OCHOBE KOMIIETEHTHOCTHO - OPHEHTHUPOBAHHBIX 33J]aHWUH, HANIPABICHHBIX HA pPa3BUTHE TPEX YpPOBHEH
00y4eHHOCTH: PEIIPOAYKTUBHOTO, IPUKIIATHOTO M TBOPUYECKOTO.

Lenvio Kypca agraemcesa:

e ConeiicTBoBaTh (HOPMHUPOBAHUIO MPOYHBIX 3HAHUI MO O0mIeH OMONIOrMH, YMEHUH M HAaBBIKOB pelleHus 3axa4 Uit craud EID.
e O600IUTh, CUCTEMATU3NPOBATh, PACIIUPUTE U YIIIYOUTh 3HAHHS y4YaIIuXcsl ChOPMUPOBATH/aKTya HM3UPOBATh HABBIKU PEIICHUS OWOIOTHYECKHX 3a]a4 Pa3InIHbBIX
THUIIOB.

e JIaTh VYEHHKY BO3MOKHOCTh PEAIN30BATE CBOYM MHTEIIEKTYAILHBIE U TBOPUYECKHE CIIOCOOHOCTH, MMEIOIIHECS 3HAHNS M YMEHMS B APYTUX 00IACTAX NEATENHHOCTH IIPH
BBIIOJIHEHUH IIPOEKTHON PaOOTEI.
e J[aTh yueHUKY BO3MOXKHOCTb OLICHUTh CBOU CKJIOHHOCTH M UHTEPECHI K JAHHOW 00JIACTH 3HAHHS
3adauu:
1.®opMupoBaTH CHCTEMY 3HAHUH 10 TJIABHBIM TEOPETHUYESCKUM 3aKOHAM OHOJIOTHH.
2.CoBepIIICHCTBOBATh YMEHHE PelllaTh OHOJIOTMUYECKUE 3a1a4l PEIPOAYKTHBHOTO, IPUKIIAIHOIO M TBOPUYECKOTO XapakTepa.
3.Pa3BuBaTh KJIFOYEBBIE KOMIIETEHIIMH ; y4eOHO - TIO3HABATEIbHBIE, HH()OPMAIMOHHBIC, KOMMYHUKATUBHBIC, COITUAIILHBIC.
4.Pa3BuBaTh OMOIIOTUYECKYIO UHTYUIINIO, BRIPA0OTATH OMPEIEICHHYI0 TEXHUKY, YTOOBI OBICTPO CIPABUTCS C MPEIOKEHHBIMHU SK3aMEHAIIMOHHBIMHY 33/IaHUSMHU.
bnazooaps Kypcy no ouonozuu 6binonHAEemMcsa HECKOIbKO QYHKYUIL:

1. HO,I[Z[ep)KI/IBaeTCH HU3y4YCHUC OHOJIOrHY Ha 3aJaHHOM CTaHAAaPTHOM YPOBHC. Kpr «Perienre OMOIOTHYECKUX 3a7a4» [MoOMOracT 3aKpClnuThb U er'Iy6I/ITB YPOBCHb
3HAHUH I10 6I/IOJ'IOI‘I/II/I, MNPUMCHUTH 3TU 3HAHUA HYTéM peuICHuA OHOJIOTHYECKUX 3aga4.
2. OCYHICCTBHHCTCH J'II/IT-IHOCTHO-OpHeHTHPOBaHHBIﬁ Ioaxoa B 06y‘IeHI/II/I. To ectp YUYUTBIBAKOTCA MWHAWBUAYAJIbHBIC CKIIOHHOCTU U CITOCOOHOCTH ydamuxcsa u

CO3JIAI0TCS YCIOBUS JUI 00YUCHHUS KX B COOTBETCTBHH C MPO(HECCHOHATBHBIMA HHTEPECAMH.
Ilnanupyemoiii pesyrvmam
B pe3yivmame _npoxoxcoenus npozpammbsl Kypca 00yuarouiuec 00a4cHbl.
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e lcnonp3oBath 00mue npueMsl pabOTHI ¢ TECTOBBIMH 33IaHMAMH Pa3INIHOM CI0KHOCTH, OPHEHTHPOBATHCS B IPOTPaMMHOM MaTepuaie, yMeTh YeTKO (OpMyInpoBaTh
CBOM MBICITU

e VYMeTh NPaBWIBHO PACHPEAEIISITE BPEMS IIPH BHIIIOJIHEHUH TECTOBBIX paloT.

e (O0600wATh ¥ IPUMEHSTH 3HAHHUA O KJIETOYHO-OPTaHU3MEHHOM YPOBHE OPraHU3alN1 )KU3HU.

e (O000mAaTh ¥ MPUMEHATH 3HAHUS O MHOTOOOPAa3UH OPTaHU3MOB .

e ConocTaBisiTh 0COOEHHOCTH CTPOEHUSI U (PYHKIIMOHHUPOBAHMS OPIraHU3MOB PAa3HBIX LIAPCTB.

e ConocTaBisATh OMOIOTHYECKUE OOBEKTHI, IPOLECCHI ,SIBICHNS, IPOSBIIONIMXCS HA BCEX YPOBHIX OPraHU3aLUM KU3HH.

e YcTaHaBIMBAaTh [10CIEI0BATENLHOCTh OMOJIOTHYECKUX 00BEKTOB, IIPOLIECCOB, SBJICHUH.

e [IpumMeHsTH OMOIOTHUECKUE 3HAHMSA B MPAKTHUECKUX CUTYalMAX (IIPAKTUKO-OPUEHTUPOBAHHOE 3a1aHUE).

e PaboTarh C TEKCTOM MM PUCYHKOM.

e (O0600wAaTh ¥ IPUMEHSITH 3HAHUS B HOBOH CHUTYALHH.

e Pemars 3a1aun 0 nUTONIOrUK 0A30BOT0 YPOBHS U MOBBILICHHOI'O HA IPUMEHEHUE 3HAHUH B HOBOW CUTYaIUH.

e Pemare 3amaum 1o reHeTHKe 6a30BOrO YPOBHS M MOBBIIICHHOIO HA IPUMEHEHNE 3HAHUI B HOBOM CUTyaluu.

e Pemare 3amaum MOJNEKYJISpHOM OMonOruu 6a30BOro ypoBHS M MOBBIIICHHOTO Ha MPUMEHEHNE 3HAHUH B HOBOM CUTYallHu.

Cmpyxkmypa npozpammst. Kypc onmpaetcs Ha 3HaHUS, TOTyYeHHbBIE TIpU U3ydeHnn Kypca ouonoruu 10 ximacca. ConepxaHuie MporpaMMBbl BKITFOYaeT 3 OCHOBHBIC

pasjena: perieHue 3aj1a4 mo MOJICKyISIpHOW OMONIOTHH, pellicHUe 3a/1a4 MO IUTOJIOTHH, PEIlCHUe 3a/1a4 M0 TeHETHKE, TaHHbBIC Pa3/IeNbl JeNATCS Ha TEMBI, U KaX/aas TeMa
(bakynBTaTUBHOTO Kypca SBISICTCS MPOAODKEHUEM Kypca Ouostorur. OCHOBHOM THII 3aHATHIA - MPakTUKyM. [IJ1s Haubosee yCIenHoro YCBOCHUS MaTepraa MIaHuPyOTCs
paznnuHbie (GOPMBI pabOTHI ¢ YUAIIIMMHUCS: pa3HOOOpa3HbIe POPMBI pabOThI C TEKCTOM, TECTAMU, BHIMOIHEHHUE TBOPUYCCKUX 3alaHi. Ha KakjoM 3aHATHH yYaIuMcst
PEKOMEHIyeTC s CepUs 3aJJaHMi, YaCTh KOTOPBIX BBHITIOJHAETCS B KJlacce, a 4acTh - JIoMa CaMOCTOSTENbHO. J[J1s MPpOMEKYyTOUHOTO KOHTPOJIS- 3 TecTupoBaHus B ¢popme EI'D, u
HUTOTOBOT'O KOHTPOJISi— 3a4eT Mo Kypcy «Perienune Onosiornyeckux 3aaad B Xoje noArotoBku k EI'D» u npoekTHas nesaTelibHOCTh. Kypc peanusyeT KOMIIETEHTHOCTHBIH,
JIeSITeTIbHOCTHBINA ¥ MHIWBUYATIbHBIN MOJXO0 K 00y4eHut0. JlesTeIbHOCTHBIH MOX0/T PEaM3yeTCs B MPOIIECCe MPOBEACHUS CAMOCTOATEIBHBIX U MPAKTHYECKUX paboT ¢
YYalIMMHKCS, COCTABJISICT OCHOBY Kypca. JlesaTeIbHOCTh YUUTENSI CBOJAUTCS B OCHOBHOM K KOHCYJIbTHPOBAHHUIO yUAIIMXCsl, aHAIM3Y U pa30opy HauboIee mpooeMHBIX
BOMPOCOB U TeM. MHauBUAyanu3aiys o0y4deHUs TOCTUTACTCS 32 CUET UCTIONB30BaHUS B TIPOLIECCEe O0YUCHUS nedac02uieckoll mexHOI02UU TUYHOCHHO-OPUEHIMUPOBAHHO20
obpazosanus « UCY/]» (MHAMBUIyaJIbHBIA CTHIIb YY4EOHOM JICATEIILHOCTH ).

B noaroroBke u npoBe/IeHUH YPOKOB JIaHHOTO Kypca HCIIONB3YETCsl MeXHOI02Usl 300pogbechepe2arouyeco 00yueHus U OCHUmanus: Co3JaHue TICUX0JIOTHIECKOTO
KoM{(OpTa, CAHUTAPHO-TUTMEHUYECKUX YCIOBUH, IBUIATEIbHOW aKTUBHOCTU M JIPYTHX KPUTEPUEB, KOTOPBIC BIUSAIOT HA YCICITHOCTh B 00YYCHHUH.

Dopmoii omuémnocmu no u3yueHuI0 QAHHO20 Kypca MOJNcem Oblmp:

e CocragiieHre OMOJIOTHYECKUX 3aJ1a4, KPOCCBOPOB, CO3/IaHUE MTPE3eHTAINH, 10 TeMaM (haKyJIbTaTUBHOTO Kypca;

¢ 3a4éT 10 perIeHunto 3a1a4d 0a30BOT0 YPOBHS 1 TMOBBIIIEHHOTO ;

¢ KonTpompsHas paboTa 1o pemeHnro 3a1a4 1mo MarepuaiaMm Ennnoro I'ocymapcTBeHHOTO 3K3aMena 1mo 6muosoruu 2025 roaa (3aganusi ypoBHs A MOBHIIIICHHOTO YPOBHS
cnoxuoctH, C);

e 3ammTa MPOEKTHHIX paboT

e TecToBbIC 331aHUs IO PELICHUIO 3a]1a4 1o MarepuasiaM Eaunoro ["'ocynapcrBeHHOr0 5k3ameHa no ouonoruu 2025 roga (3axaHust ypoBHsI A MOBBIIIEHHOTO YPOBHS

cnoxuoct, C);
Peanuzanus nporpammsl kypea (10—11 kimacchl) ocymiecTBiseTcs: ¢ IpUMEHEHUEM J1JabopaTOpHOro 000pyAOBaHUs LIEHTpa 00pa30BaHMs €CTECTBEHHO —

HAay4YHOU M TEXHOJIOTUYECKOU HampaBiieHHoCcTel « Touka PocTtay.



COJEPKAHUE KYPCA
BBenenue — 2 yaca
1. Beedenue 6 npeomem
Pecypchl yueOHOTO yerexa: 00y4eHHOCTh, MOTUBAIIHS, TAMSITh, BHUIMaHHUE, MOJATbHOCTb, MBIIIUICHHUE, ICATELHOCTh. KOHTPOIIb, CAMOKOHTPOI.
MotuBanus Ha ycriex: MaTpulla HHIUBUAYAIBHOTO YCIieXa, MHIMBUIYalbHAS TPOrpaMMa Pa3BUTHUS OOIICYIeOHBIX HABBIKOB.
2.  Pewenue 3a0au no meme
«OcHognvie ceoticmea scugozo. Cucmemuas opeanuzayus HcusHuy-1 vac

3akpenJieHne 0CHOBHOI'O COlePKAHMSA TeM B X0/ie pellleHUs 0H0T0THYeCKHX 3a1a4:

Buonorus - Hayka o *XHM3HM U ee 3aKOHOMepHOCTsX. IIpeamer, 3agaun, MeTons! 1 3HaYeHne Ouonoruu. CBs3b OMOJIOrUM C APYTMMHU HAyKaMH, €€ MECTO B CHCTEME
€CTeCTBEHHOHAYYHBIX M OMOJIOTUYECKUX TUCIMIUTHH. bHoJorus B cucTeMe KynbTyphl. MecTo 0Ho10THH B YOpMUPOBAHUH HAYYHOT'O MUPOBO33PEHHS M HAYYHOH KapTHHBI MUPA.

OcHoBHBIE TIpU3HAKU kHUBOro. OmpenencHue MOHATHS «OKH3Hb». buomormueckas (opma CylecTBOBaHHMS MaTEpWUU. YPOBHU OpPTraHH3alUH XKMBOH MaTepHH H
MIPUHLUIIBI UX BBIICTICHMUS.

OcHoBHble noHaTHA. bronorus. JXXu3as. OCHOBHBIE PU3HAKH KUBOTO. Y POBHH OpTaHHM3AINH XUBOW Marepuu. MeToasl uzydeHus B Ouonoruu. Kmerka. TkaHs.
Opran. Opranuswm. [omynsius u Bua. buoreonenos. buocdepa

Paznen 1. Pemrenne 3axa4 no teme «MoJiekyJisipHasi 6M0JI0THsI»-6 4acoB
3akpenJieHne 0CHOBHOI'O CO/ICP:KAHMSA TeM B X0/I¢ PellleHUs OHOT0TMYeCKHX 3a1a4:
1. Xumuueckuii cocmag knemku. Heopeanuueckue seuwjecmsaa.

XUMUYEcKHe 3JIEMEHThI U UX poJib B KieTke. Heopranudeckue BelleCcTBAa W WX POJIb B KU3HEAEATENHHOCTH KJIETKH. Bosa B KileTKe, B3aUMOCBSI3b €€ CTPOEHMUS,
XUMUYECKHUX CBOWCTB U Omosnoruyeckoil ponu. Conyu HEOPraHW4YEeCKUX KUCIOT, X BKJIAaA B 0OecHeUeHHE KU3HEeAEATeIbHOCTH KIETKH U MOAJepKaHue romeocrasa. MoHsl B
KJeTke, uxX QyHkouu. OcMOTHYECKOE AaBJICHUE U TYprop B kieTke. bydepHble cucTeMbl KIETKH.

2. Xumuueckutl cocmag kiemku. Yeneeoowl. Jlunuowi.

VYrneBoapl B KHU3HEIESITEINBHOCTH PACTEHUI, KUBOTHBIX, I'pUOOB U OakTepuil. CTpyKTypHBIE U (YHKIMOHAIbHBIE OCOOEHHOCTH MOHOCAXapUA0B U JHCAXapHIIOB.
Buononumeps! - nonaucaxapuisl, CTPOCHHE U OHMOJIOTHYECKas pOib.

Kupel 1 TUNHBI, 0COOEHHOCTH UX CTPOSHHUSI, CBSI3aHHBIE ¢ PYHKIIMOHATLHON aKTUBHOCTHIO KIIETKH.

3. Xumuyeckuti cocmae kiemku. benku.

Oprannveckue BellecTBa KIETKH. buononumepsl — Oenku. CTpyKTypHast opraHusanus OelIkoBbIX MoiieKys. CBoiicTBa OeinkoB. JleHaTypauusi u peHaTypanus —

OHoJIOrNYecKuii CMBICH U 3HaYeHUEe. DYHKIIUHN OETKOBBIX MOJIeKy. DepMeHTHI, X PoJib B 00ecIieueHIH POLIECCOB JKU3HeAesaTenbHoCT. Kitaccudukanus pepmenTo
4-5. Xumuueckuti cocmag xnemxu. Hyxkneunoswle Kuciomoi.

HyknenHoBble KHCIOTHI, UX poib B Kietke. Vctopus nzyuenus. JJHK — monexyna xpanenus nacnenctseHHoil mHdopmanuu. CtpykrypHas opranuzanus JJHK.
Camoynsoenune JIHK. PHK, ee Buabl, ocoOeHHOCTH CTpOeHHS U (PYHKIIMOHUPOBAHHS

AT® — 0CHOBHOI1 aKKyMyJISITOP HEPTUH B KieTke. OCOOEHHOCTH CTpoeHUs MoJeKynbl U GyHKIuU AT®. ButaMuHbl, CTpOCHHE, UICTOYHHUK TIOCTYIUICHHS W POJIb B
OpraHMU3Me U KJIETKE.

6. Tecmuposanue no pazoeny «Monexyasapras ouono2usy

OcCHOBHBIE _TOHATHUA. AMHUHOKHCIOTHL. AHTHUKOAOH. [ 'HMAPOQUIBHOCTS. T'unpodobuocTh. I'mukonporeunsl. ['yanuH. [enarypamnms. JJHK. Kopjown.
Kommementapraocts. Jlumonporenasl. Jlokyc. MakposnemenTsl. Mukpoanementsl. Monomep. Hykneonporenasl. Hykneorna. Ocmoc. [Homumep. [omunentua. llentuanas
cBa3b. PHK. Tumun. ®epmentsl. Llutosun. ¥Ypanum.

MesknpenmerHble cBsizu. Heoprannueckast xumusi. XMMAYECKHE SIEMEHTHI Teproandeckoit cucremsl JI.M.MenaeneeBa. MoHb! (kaTHOHBI M aHHOHB). Boga u apyrue
HEOpraHWYecKHe BEIIeCTBa, CTPOCHNE MOJIEKYJ U CBOMCTBa. J[uccoumarnms snexktponntoB. Opraanyeckas xuMusa. OCHOBHBIE TPYIIITBI OPraHUYeCKUX coennHeHui. bydepHbie
pactBopsl. ®usnka. Ocmoruueckoe aasienue. Auddysus u ocmoc.

Paznen 2. Pemenue 3aga4 no teme «lurosorus» -11 yacos
3akperuienre 0OCHOBHOTO COIePKAHUS TEM B X0J/ie pelieHUs OMOI0THYeCKHX 3a1ay:




1. Lumonozus kax nayka.

[Ipeamer, 3a1a4u 1 METOABI COBPEMEHHOM LIUTOIOTUH. MECTO IIUTOJIOTHH B CUCTEME €CTECTBEHHOHAYYHBIX U OMONOTHUECKUX HayK. McTopus pa3BUTHS LIUTOIOTHUSI.
Teopernueckoe ¥ MPAKTHYECKOE 3HAYEHNE IUTOJIIOTHIECKUX HMCCIEOBAHUN B MEAHIIMHE, 3[PABOOXPAHEHUH, CEIbCKOM XO3SIIICTBE, JIeie OXPaHbl MIPUPOJIBI M APYTUX cdhepax
YeII0BEYECKOH IEeATEIbHOCTH.

Uctopus otkpeitie knetku. Kinerounas teopust. OCHOBHBIE MOJ0XKEHHS NEPBOI KieTouyHON Teopuu. COBpeMEHHas KJIETOYHasl TEOpHsl, €6 OCHOBHBIE MOJIOKEHUS U
3HaYeHHE ISl Pa3BUTHS OMOIIOTHH.

2. Cmpoenue kiemku u e€ opeaHouobl.

[Ina3zmaTtnueckas MemOpaHa 1 000104Ka KiieTku. CTpoeHne MmeMOpaHsl KileToK. [I[poHMKHOBEHHE BelIeCcTB Yepe3 MeMOpaHy KiIeToK. Buibl TpancopTa BemecTB uepes
UTOIJIA3MaTUYeCKyI0 MeMOpaHy KJIEeTOK (TaCCHMBHBIA M AKTUBHBIM TpPaHCIOPT, 3K30LUTO3 M 3HAOLUUTO3). OCOOCHHOCTH CTpPOEHHS OO0ONOYEK MPOKAPUOTUYECKUX H
JYKapUOTHYECKUX KIIETOK.

HuTonnaszma u ee CTPYKTYpHBIE KOMITOHEHTHI. OCHOBHOE BELIECTBO IUTOIIIA3Mbl, €0 CBOHCTBA U (DYHKIIHH.

Anpo uHTephazHON KiIeTKM. XUMHUYECKUI COCTAaB W CTpOEHHE siapa. 3HAUeHHe sapa B OOMEHE BEUIeCTB W IepeAadye TeHeTHudeckod uHpopMmaimu. SAapbliko,
O0COOCHHOCTH CTPOCHHS U (DYHKITHH. X POMOCOMBI, TIOCTOSIHCTBO 4Hciia ¥ (popMBI, TOHKOE cTpoeHne. [lonsaTre o kaproTurie. [ arutonaHeIi U AUTDIOUTHBINA HAOOPBI XPOMOCOM.

Ammapart ['onpmxu. CTpoeHne, pacioNokeHre B KIIeTKaxX )XKHBOTHBIX M pacTeHHH, PyHKIMK anmapara ['oipIKi: CHHTE3 TONHCcaxapyuaoB U JTUMHIOB, HAKOIIJICHHE H
CO3pEBaHKe CEKPETOB (OCIKH, JINTIHIBL, TIOJINCAXAPU/IBI), TPAHCTIOPT BELIECTB, POJIb B JOPMHUPOBAHHY IIA3MATHIECKON MEeMOpaHbl 1 T30coM. CTpoeHHe 1 GYHKIIUH JTH30COM.

Ouponnazmarndeckas cetb (DIIC), ee Tumbl. OCOOCHHOCTH CTPOCHUS arpaHysspHON (ryaakol) u rpanyisipHoi (mepoxosatoi) DIIC. 3nauenue rnaakoit OIIC B
CHHTE3€ TOJINCAXapUI0B ¥ JHUIHIOB, WX HAKOIUIEHUH W TpaHcmopTe. 3ammurHas ¢yHknws OIIC (n3omsamus ¥ HEeHTpanu3alusl BPEAHBIX A KIETKU BemecTB). OyHKINU
mepoxoBaroi DIIC (yuactue B CHHTE3€ OCIIKOB, B HAKOTUICHUHM OEIKOBBIX MPOAYKTOB M UX TPAHCIIOPTE, CBSI3b C IPYTMMHU OPTaHOMIAMHU M 000JIOUKON KICTKH).

Pubocombl, 0cOOEHHOCTH CTPOCHUS M POJib B OnocuHTe3¢e Oeika. [lonupudocoMel.

Bakyomnu pacTUTENbHBIX KIETOK, UX 3HaYeHue, cBs3b ¢ DIIC.

[TmacTuaer: neMKOMIACTHI, XJIOPOIUIACTHL, XpoMorniacTel. OcobenHoctH, ctpoerne u ¢yakun mactua. JHK mmactun. [Ipoucxoxnenue xinoporuiactoB. BzanMuoe
MIpeBpaIleHNe TUIACTHI.

MuToxoHIpUH, CTpoeHHUe (Hapy)KHasl U BHYTPEeHHSI MeMOpaHbl, KpucTsl). Mutoxonapuansasie JJHK, PHK, pubocomsl, ux ponb. yHKIMN MUTOXOHIpUN. [ HTTIOTE3BI
0 MIPOUCXOXKICHUH MUTOXOHJIPHA. 3HaYeHHE BOZHUKHOBEHHS KHCIIO-POIHOTO JBIXaHUS B BOJFOIIHH.

Knerounslii 1eHTp, ero crpoeHne U GpyHkimy. OpraHouasl ABrkeHHs. KileToYHbIe BKIIOUEHHs — HEMOCTOSIHHBIN OpraHOH/] KIIETOK, OCOOCHHOCTH M (DYHKITUH.

3. @omocunmes

OOwmeH BerecTB 1 3Hepruu. [IoHATHE O MIIACTHYECKOM U YJHEPTeTUIECKOM OOMEHE.

®dotocunre3. CBeToBast U TeMHOBasi a3bl POTOCHHTE3a, OCHOBHBIE MPOIECCHI, Mpoucxoasmme B 3TH (azbl. OCHOBHBIE UTOTH CBETOBOW (a3bl - cuHTEe3 ATD,
BBIJICJICHHE KHCJIOpOJa, 00pa30BaHME BOCCTAHOBJIICHHOTO HUKOTHHaMuIaaeHuHaunykineotuadochara (HAJID -H2). dorodochopunuporanue. CymMmapHOE ypaBHEHHE
thotocunTe3a. IlepBudnbie MpoayKThl oTocHHTE3a. DOTOCHHTE3 U ypOXKal CENbCKOXO3IUCTBEHHBIX KYIbTYp. [IyTH MOBBIIEHHS TPOITYKTHBHOCTH CEITbCKOXO03SHCTBEHHBIX
pacrenuit. K. A. TumMups3eB 0 KOCMUYECKOM POJIM 3€JIEHBIX PACTCHHUM. XEMOCHUHTE3 U €r0 3HaYEHUE B IPUPOJIE.

4. Duepeemuueckuii 0bmeH

OHepreTuueckuii 0OMeH B KJIETKE U €ro OMOJIOTMYECKUI CMBICI. DTalbl JHEPTeTUYECKOT0 0OMEeHa, MPUYPOUCHHOCTh 3TUX MPOLECCOB K ONPEACICHHBIM CTPYKTYpaM
KJIETKH. 3HaueHre MUTOXoHApUi 1 AT® B sHEpreTHyeckoM oOMEHe.

5-7.  Buocummes beaxa

buocunTe3 0€IKOB B KIETKE U €T0 3HaYeHHEe. Poih reHOB B OMocuHTe3e OeKoB. | eHeTHUeCKHiA KO M €0 CBOMCTBA. JTallbl OnocHHTE3a Oenka. Peakuy MaTpuaHOTO
cuHTe3a. Perynmsanus cuntesa 0enkoB. I'eH-perynsTop, reH-onepaTop, CTpyKTYpHbIE TeHbl, MX B3auMojeicTBue. [IpuHIun oOpaTHOH CBsI3M B peryssiuud (yHKIMOHUPOBAHUS
reHoB. COBpeMEHHBIE IPEJCTABIEHUS O IPUPOAE F'eH

8. Tunwl Oenenus Kiemok

JKu3HEHHBIH UK KJIETKH W ero dTanbl. [IoAroToBKa KIETKH K JAeleHUI0 — uHTep(asa, ee nepuoisl (MPEeCHHTETUYECKUH, CHHTETUIECKUH, ITOCTCHHTETHUECKHUM).

Buonoruueckoe 3HaueHne naTepda3pl. AONTO3. MUTOTHYSCKUH ITHKIL.



AMUTO3 W ero 3HaueHHe. MHTO3 - IHMTOJOTMYEecKas OCHOBa Oecrojyioro pasMHokeHus. Pa3pl MHTO3a, MX XapakTepucTHkKa. CTPyKTypHBIE H3MEHEHUS U
(uznonornyeckre 0COOEHHOCTH OPTaHOMAOB KIETKH BO BPEMSI MUTOTHUYECKOTO JieNieHus. BepeTeHo aenenusi, ctpoenue u GyHKIUK HUTEH BepeTeHa. buonornueckoe 3HaueHUe
MUTO34.

Meiio3 - nuTONMIOTHYECKAst OCHOBA TTOJIOBOTO pa3MHOXKeHUs. [lepBoe neneHne melo3a, ero ¢a3bl, UX XapaKTepUCTHKA. Y MEHBIIIEHHE YHCIIa XPOMOCOM KaK pe3yibTar
nepBoro Aenenus. Bropoe aenenne mMeiiosa, gasbl, UX XapakTepucTHKa. bronormyeckoe 3HadyeHne MeHo3a.

9. becnonoe u nonogoe pasmmoosscerue.

@®opmBI 11 CITOCOOBI Pa3MHOKEHHS OpraHu3MoB. becmonoe pa3MHOKeHNe, eTo BUAbl 1 3HadeHne. [1o1oBoe pa3sMHOXKEHEe, €ro BUIBI H SBOIIONHOHHOE 3HaYeHue. O01mast

XapaKTepUCTHKA H 0COOEHHOCTH Pa3MHOYKEHHUSI OCHOBHBIX I'PYIII OPraHu3MOB. Pa3BUTHE MY KCKHX M KEHCKHX TOJOBBIX KJIETOK Y )KUBOTHBIX U PACTEHUI.
10. Oumoecenes — unouudyanvbHOE pazeumue OpeaHu3Mos.

OmtonoTBOpeHue U ero Turbl. OTI0IOTBOPEHHE W PAa3BUTHE 3apOJbIIIa Y )KUBOTHBIX. OCHOBHBIE dTalbl SMOPHOHAIFHOTO Pa3BUTHS )XKUBOTHBIX. B3ammopeiicTBue
YyacTell pa3BUBAIOIIETOCS 3apoblla. buoreHeTHUECKHi 3aK0H, ero coBpeMeHHas uHTepnpeTauus. [loctamOpuonangpHOe pa3BuTHE. BpenHoe BiIMsiHUE amKOTOJsI, HUKOTHHA,
HapKOTUKOB, 3arpsI3HEHUS OKPYXKAIOIIeH Cpebl Ha pa3BUTHE 3apO/IbIIIa )KUBOTHBIX U YEJIOBEKa.

OOmiast XapakTepucTHKa W OCOOEHHOCTH pa3MHOXKEHHUS BHPYCOB, OakTepwii, BOJOpOCIEH, MOXO000pa3HBIX, MAlOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB ¥ TUIIaHHUKOB. CMeHa (a3 B KU3HEHHOM ITHKIIE.

11. Tecmuposanue no pasoeny «L{umonozusy

OcHoBHBIE TOHATHSA. ABTOTPO(BI. AMUHOKHUCIIOTHL. AHa00IU3M. ACCUMMJIAIMA. AHTUKOAOH. Anmapat [ oibku. AKTUBHBIN TpaHCHOPT. A3poObl. bakrepuodaru.
buocuntes Oenka. bpoxenne. Bakyonb. Brorouenws. [Mammowmgabiii Habop xpomocom. Jlurmmowanserii Habop xpomocom. ['en. I'emetmueckuii kon. I'emom. ['eHoTHIL
I'uapodunbrocTh. ['MapodobHOCTS. ['Mukonus. [ukokanukce. [mukonporenast. ['pana. I'yanun. Henatypanus. Juccumumsanus. JHK. [Ipixarensueiii  cyOctpat. Kitetounoe
neixanue. Kapuorurasma. Karabonusm. Kucnopoausrit stan. Kogon. Kommiementapuocts. Kpucra. Jletikoriactel. JInuzocoma. Jlunonporenabl. Jlokyc. MakpoajieMeHTHI.
Martpukc. Marpuunsii cuaTe3. MeTtabommsm. Mukporpybouku. MukpodrnamenTsl. MukpoanemenTsl. Moromep. Hykneonportenasr. Hykneotua. Onepon. OpraHoHbL.
Ocmoc. Omneparop. [lnactunel. [Tnnouutos. Iomumep. [omunentun. [lentuanas cesase. Ipokapuotsl. Penpeccop. Pubocomsl. PHK. CIIMA. Ctpoma. CTpyKTypHBIE I'€HBI.
Tpancisauus. Tpanckpunuus. Tpumner. Tunakonn. Tumun. @aronuros. @epmMeHTH. XI0pOIIIACT. XpoMaTuH. XpoMoIutacT. Xpomocoma. Llentpuonu. LutomnaszmMarnueckas
MemOpana. [{uto3un. Yparmn. @otocnHTe3. XeMOCHHTE3. DK30MHUTO3. DHIONUTO3. DHJIOIUIA3MaTHIECKasl CeTh. DYKapHoThl. Sapo. Sapeimko.

becnonoe pasmHoxenue. BereratuBHoe pa3mMHoxeHue. 3urora. [lonosoe pazmuoxxenue. [loukoBanue. Anonros. JKuzHneHusli nuki kietku. Cnepmartozousl. Cropa.
Sineknerka. Amuro3. Mwurto3. Meiio3. llentpomepa. Murepdasza. Ilpodasza. Anadaza. Meradasa. Temodasza. Bepereno nencuus. bupanent. ['eHeparuBHas TKaHb.
I'omonornynsle xpomocomsl. [[BoitHoe orutomoTBOpeHue. 3apoabimieBbiii Memok. Konproramus. Kpoccunrosep. Pemykunonnoe nenenue. Cnepmatorenes. OBoreHes.
Kuznennsrii npki. 'amerodur. Crnopodput. buorenernyeckuid 3akoH. bnactyna. bnacromep. OmnomorBopenue. Onrorenes. Buyrpennee omnoporBopenue. HapyxHoe
OIUIOIOTBOPEeHKE. 3apojbliieBbie JUCTKUA. OpraHoreHes. [laprenorene3. OMOpruoHanbHOe pa3Butue. [locTamOpruonansHoe pasButue. duioreHe3. DKTojaepMa. IHTOIAEPMA.
Mesonepma.

Me:xnpenmeTnsble cBs3H. Heopranndeckas xumus. XUMAYECKHE IIEMEHTHI teproandeckoit cucreMsl .M. MenneneeBa. loHsl (kaTHOHKI 1 aHWOHKI). Bona u npyrue
HEOpraHM4YecKHe BELIECTBa, CTPOCHUE MOJIEKYJ U cBOWCTBa. [uccounanus anekrponuToB. Opranndeckas xumusi. OCHOBHBIE TPYIIIIBI OPraHUYECKUX coequHeHnH. bydepHble
pactBopbl. @Pusuka. OcMmorudeckoe nasiaenue. Juddysus u ocmoc. boranuka. OcoOEHHOCTH CTPOEHUS KIETOK pacTeHuid. OTIHYMSA PAaCTEHUH OT JKUBOTHBIX. 300JIOTHS.
OCOOEHHOCTH CTPOEHUS KJIETOK )KMBOTHBIX. OTJINUHMS )KUBOTHBIX OT PACTEHUH U IpHOOB

Borannka. OcoOeHHOCTH CTPOEHHS M pa3MHOKEHUS pacTeHuil. BererarnuBHoe paszmHoxenue. [lpuBuBku. Opransl pacTeHuil, ux ctpoenue u ¢pyHkuuu. CtpoeHue
[[BETKa — OpraHa ceMeHHOTo pazMHoxkeHus. Onpuienue. 30010rus. OcOOEHHOCTH Pa3MHOXKEHHS JKHBOTHBIX Pa3IMYHBIX CUCTEMAaTHYeCKUX Tpymil. CriocoObI OTUIOIOTBOPEHHS
y )kuBOTHBIX. [locTamMOpHoHanbpHOE pa3BuTHE HACEKOMBIX. LIMKIT pa3BuTHsa 3eMHOBOIHBIX. AHaTOMHUA. OCOOEHHOCTH YMOPHOHAIBHOTO PAa3BUTHS YEJIOBEKA

Pasnes 3.Pemienne 3aga4 no teme «I'enernka»-11 yacos
3akpenJieHre 0CHOBHOI'O CO/IEP:KAHMSA TeM B X0/i¢ PellleHUs OH0T0TMYeCKHX 3a1a4:
1-2-3. Hesasucumoe nacnedosanue npusHaKos
[Ipenmer, 3amaun 1 MeToAbl TeHeTHKH. OCHOBHBIE pa3lieNibl TeHETHKH. MeCTO TeHeTHKU cpelu OMOJOrMYecKUX HayK. 3HaueHHe TeHEeTHKH B pa3paboTke mpobieM
OXpaHbI IPUPOJIBI, 3PABOOXPAHEHNUS, MEIULIUHBI, CETTLCKOTO X03sicTBa. [IpakTHdyeckoe 3HaUeHNE TEeHETHKH.




I'. MeHnens — OCHOBOIIOJIO)KHUK TEHETHKH. METOoJl TeHeTHYECKOro aHanu3a, pa3paboranHeii [.Mennenem. I'enetnueckas cumBosmka. [IpaBuna 3ammcu cxeMm
CKpEIIUBAHUSL.

Hacnenoanne npu MOHOTHOPHUIHOM CKpeluBaHuA. JlIOMUHAHTHEBIE U pellecCUBHBIC MpU3Haku. [lepBrIit 3akoH MeHaens - 3aK0H eTnHO00pasns TMOPUIOB ITEPBOTO
moxkoJnieHusi. Bropoii 3akoH MeHzens - 3akoH pacmieruieHus. [IpaBumo dmctorhl Tamer. LluTomormyeckine OCHOBBI PAaCIIEIUICHHS NP MOHOTHOPWIHOM CKpEIINBaHWH.
CTaTuCTUYECKUM XapaKTep paclIeIICHUSI.

ITonsiTue o renax u amiensax. @eHOTUN U FeHOTUIL. | OMO3UTroTa U reTepo3urora. PacuienyieHne npu BO3BPaTHOM U aHATU3UPYIOIIEM CKPELIMBaHUU.

Hacnenosanne npu nuruOpugHoM ckpenuBanuy. HezaBucumoe koMOMHUpOBaHIE HE3aBUCUMBIX AP IPHU3HAKOB - TPeTHil 3akoH Menens. Lluronornueckue OCHOBBI
HE3aBHCUMOT0 KOMOMHHPOBAHUS TIap MPHU3HAKOB,

4-5.  Bzaumooeiicmeue annenvHbIX U HeaLleIbHbIX 2eHOB.

HacnenoBanwe mmpu B3anMOACHCTBIH aJUIeIbHBIX TeHOB. JloMruanpoBanue. Hemonroe noMmuanpoBanue. Komomauposanrne. CBepX10MUHHAPOBaHKE. MHOKECTBCHHBIN
AJICTTU3M.

B3aumoeiicTBue HeayuienbHbIX reHOB. HoBoOOpaszoBanus mpu ckpemyBanud. OCOOCHHOCTH HACJCIOBaHMS KOJIMYECTBCHHBIX MPU3HAKOB. KOMILIMMEHTApHOCTD.
Omucras. [lonmumepus. MHOKeCTBEHHOE IeHCTBHE TeHOB. [[puMepbl MHOKECTBEHHOTO JICUCTBHUS T€HOB. BO3MOXKHBIE MEXaHU3MBI OOBSCHEHHSI 3TOTO SABIEHU. [ eHOTHT Kak
LIETIOCTHASI HCTOPUYECKH CIJIOKUBILASICSI CHCTEMA.

6-7.  Xpomocomnas meopus HACIEOCMBEEHHOCHIU.

SIBJCHUE CLICTTICHHOT'O HACIICIOBAHMS U OTPaHUUEHHOCTh TPEThero 3akoHa Menens. 3uauenue padbot T.I.MopraHa u ero mkoJisl B U3y4eHUH SBJICHHS CIETUICHHOTO
HacienoBanusa. KpoccuHroBep, ero Ononmorndeckoe 3HadeHue. | eHeTndeckue KapThl XpoMocoM. OCHOBHEIE ITOJIOKEHHUST XPOMOCOMHOW TEOPUH HACIENCTBEHHOCTH. Brimas
mkoiel T.I.Moprana B pa3zpaboTKy XpOMOCOMHOW TEOPUHU HACIEACTBEHHOCTH.

8-9.  [lenemuxa noaa.

I'enetuka nona. IlepBUuHblE M BTOPHUYHBIE MOJOBBIC MPU3HAKU. XPOMOCOMHAs TEOpHUS ONpeAeieHUs Mmosia. ['omMoraMeTHbId M rereporaMeTHbii moj. Tumsl

onpeneneHus noja. MexanusMm noajaep kanusi COoTHoueHus nojioB 1:1. HacnenoBanue npu3HakoB, CUEIUIEHHBIX C MTOJIOM.
10. 3axoHomepHOCHU UBMEHUUBOCHIL.

NamenunBocts. Kitaccudukaiius M13MEHINBOCTH C TIO3UIINN COBPEMEHHOH Ie-HEeTHKU.

®enorunmueckas (MoIUPUKAIMOHHAS W OHTOTEHETHYECKast) U3MEHYMBOCTh. HopMa peakiuu u ee 3aBUCUMOCTh OT TeHOTHNa. CTaTUCTHYECKHe 3aKOHOMEPHOCTH
MOAU(DHUKAIIMOHHON M3MEHUNBOCTH; BAPUAIIMOHHBIHN s/l M BapHallMOHHAsI KPUBas.

I'eHoTunHMueckas (KOMOMHATHBHAS U MyTallMOHHAsI) K3MEHYMBOCTh. 3HAUCHUE KOMOMHATHBHON U3MEHUMBOCTH B 00BSICHCHUH SBOJIIOIIMOHHBIX TPOIIECCOB, CEICKIUH
OpraHM3MOB. MyTannoHHAs U3MEHYMBOCTh, €€ BUAbL. MyTanuu, ux npuuuHsl. Knaccudukanms MyTanuii o xapakTepy W3MEHEHHs reHoTura (TeHHbIe, XPOMOCOMHBIE,
TEHOMHBIC, MHUTOIIa3MaTtuyeckue). [lociaenacTBus BIMSHHUS MyTareHOB Ha OpraHW3M. Mephl 3alluThl OKPYXKAIOMICH Cpedbl OT 3arpsi3HEHUsS MyTareHaMu. 3aKoH
TOMOJIOTHYECKUX PSIOB B HacCJIeCTBeHHON n3MenunBoctr. H.M.BapmiioBa. DxcriepuMeHTaIbHOE MOTYyIECHUE MYTaITHH.

11. I'enemuxka uenogexa
I'enernka uenoBeka. YenoBek Kak OOBEKT F€HETHYECKHX HCCIENOBAaHUN. MeTo-bl H3y4YeHHs HACIEACTBEHHOCTH YENIOBEKA: TeHEaIOrHUeCKUH, OJM3HEeIOBBIN,
LUTONeHETUYCCKHU M, THOPHIU3AIUS COMATHUECKUX KIIETOK.
HacnencTBennbpie 0oJie3HU, X PAcpPOCTPAHEHUE B MOMYJSIIHIX YeloBeka. Mepbl MPOGHIaKTHKY HACIECTBEHHBIX 3a00JeBaHMI YeloBeka. BpepHoe BiusHUE
QJIKOroJisl, HUKOTHHA M HAPKOTUYECKUX BEILECTB HA HACIIEICTBEHHOCTh uUejOBeKa. MeIUKO-TeHETHUYEeCKOe KOHCYIbTUpoBaHue. Kputuka pacuCTCKUX TEOpHil ¢ MO3ULUH
COBPEMEHHOM I'€HETHUKH.

OcHoBHbIe noHATHS. ['eneTnka. ['ubpunomornuecknii Mmeton. HacnenctBeHHOCTh. MI3MeHIMBOCTh. AJienb. AJbTepHATUBHBIC NMPHU3HAKH. | eHOTHTI. DEHOTHIL.
I'ereposurora. I'omosurora. I'mOpun. JloMmuHaHTHBIM Tpu3HAK. PerneccuBHBIN NpH3HAK. AHANM3HMPYOIEe CKpelmBaHue. Bo3BpaTHoe ckpemnuBaHue. Jlurereposurora.
[omurubpunnoe ckpemuBanue. KommmumentapHoe nedicTBHe TeHOB. Omucta3. [lomumepus. [lnefiorporusi. MHoxecTBeHHBIH amnenu3M. KoJoMHUHHpOBaHHE.
CeepxaomuaupoBanue. Hemomunoe momuaupoBanme. CremieHHoe Hachnenoanwe. [pymmer cuemieHus. Kpoccunroep. KpoccoBepHble W HEKPOCCOBEpPHBIE TaMETHI.
Aytocombl. ['ereporamernbiii mos. ['omoramerHsiii mosn. CHEIJICHHOE ¢ TMOJOM HaciefoBaHue. DeHoTUnmuYeckas M3MEHYMBOCTh. Monu(UKanuOHHAS H3MEHYHBOCTS.
Bapuanta. Bapuaunonnsiii psia. Bapuarnmonnas kpusas. Hopma peakuuu. OHTOreHeTuYecKasi U3MEHUMBOCTG. | eHOTUIIMYecKas N3BMEHYUBOCTh. MyTallMOHHAs N3MEHYUBOCTbD.




Myranuu. Myrarensl. [ eHabie MyTaiuu. ['eHOMHBIE MyTaIlii. XpOMOCOMHEIE MyTaru. KoMOnHaTHBHAS N3MEHUNBOCTD. [{uTomnasMaTiuaeckas n3MeHINBOCTh. CTIOHTaHHEIC
MyTaiuu. Jletanpapie MyTaluy. 3aKOH TOMOJIOTHUECKHUX PSIAOB B HACIEACTBEHHOM N3MEHUYUBOCTH.

I'enetnka dyenmoBeka. HacneacrBennnle Oomesnm. AnpOWMHW3M. biamsHenoBbii Meton. ['emodwmmmsa. [mOpumusanus cOMaTHYECKHX KIETOK. MeEINKO-TeHETHIECKOe
KoHcynbTHpoBaHue. [lomuaaktunus. IlonynauuOHHBI METOA.

Me:knpeaMeTHbIe CBA3M. JKojorus. OXpaHa MPUPOIEI OT BO3ACHCTBHS XO3SMHCTBEHHOM ACSITEILHOCTH YelIOBEKa. TeopHs 3BOTIONNH. 3HAUCHIE N3MCHIMBOCTH B
spomonnu. Dmsuka. MoHm3upyromee u3mydeHue, MOHATHE O 03¢ W3Iy4deHHs W Ouojormueckoi 3ammre. Xumua. OxpaHa TPUPOABI OT BO3ACHCTBUA XUMHUYECKUX
MIPOU3BOCTB.

Heoprannueckas xumusa. OxpaHa MpUpOJbl OT HETAaTUBHOTO BO3ICHCTBUS OTXOJOB XUMHYECKHX Mpou3BoAcTB. dDusuka. PentreHoBckoe m3imydeHue. [lonsitue o nose
V3Iy4YeHUs 1 OMOJIOTHYECKON 3aIuTe.

Tecmuposanue no Kypcy «Pewenue buonocuueckux sadau 8 xode noocomosku k EI'O» - I uac

TPEBOBAHUS K YMEHUSIM U HABBIKAM
Yuawgueca oonscnol 3name:
e OCHOBHBIE TTIOHATHS MOJICKYJISIPHOW OMOJIOTUH, IIUTOJIOTHH W T€HETHKH;
e  ANTOpUTMBI pelIeHns 3a7a4, He BXOIAIINE B 00s3aTeIbHBIII MUHUMYM 00pa30oBaHust (0a30BOTO U MOBBIIIEHHOTO YPOBHS CIIOKHOCTH);
o  Odopmienue 3aaa4d Ha Equaom ["ocynapcTBeHHOM 3K3aMeHE 10 OHOJIOTHH;

Yuawueca oonscnvt ymemon:

e Pemrate HecTaHIApTHBIE OMOJOTUYECKHE 339U, CIIONIB3YS PA3IMYHBIE AITOPUTMBI PEIICHUS;
Pemats pacuérHple Ononoruveckne 3afadu ¢ MPUMEHEHUE 3HAHHA 10 XUMUH U MaTeMaTHKeE;
YcraHaBMBaTh NPUIHMHHO-CIIEICTBEHHBIE CBS3H, JIeJaTh 0000IIeH s, TTOTIOHATh M CUCTEMATH3UPOBATh MOTyYeHHbIC 3HAHUS;
[IpuMeHSTh 3HaHUS Ha MIPAKTHKE,;
Pemats Omonorndeckne 3aauu pa3HbIX YPOBHEH CIOXXHOCTH, COOTBETCTBYIOIIHE TpeOoBanusaM BY30B ecTecTBeHHO-HAYyYHOTO ITPOdHIIs;
[Tonb30BaThCS pa3MUYHBIME ITOCOOMSIMH, CIIPABOYHON TUTEpaTypoi, IHTepHET-NCTOYHUKAMH.
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9. TynsieB B.I'. 3agaunuk no renetuxe. M. Konoc1980.

10. Kyumenko B.C., [Taceunuk B.B. bruonorus. llIkonsHas oaumnuana. ACT - Actpens. M.2002. 300c.
11. A.B. Ilumenos. YpOKH ouonoruu B 10 — 11 xiaccax, pa3BépHyToe miIaHupoBanue (B 2 4vacTsx. — Spocnasis, - Akagemus pazutusi, 2006



12. IumenoB A.B. Ypoku buonoruu. SIpocnasns. Yuutens roga Poceuu: 2003. 270c.

13. Pupurep O.H. buonorus. Dxonorus. DK3aMeHAIMOHHBIC BOIPOCH! ¥ OTBETHl. M.“Act-mipecc mkomna” 2003. 54c.

14. TIporpammsI I 00IIE00pa30BaTEIBHBIX IITKOJ, THMHA3HH, TureeB. buomorns. 5-11 xkmacc. M.: Ipoda, 1999. — 224 ¢

15. FOpxosa U.N., lllnmkesra M.JI O6mrast 6monorus: 10 kmacc: [loypounsie Tectsl: TemaTruecknii KOHTPOJIh. Y4eOHO-MeToquIeckoe nocodue - Mu:FOuunpecc,2004.-
192c.

16. B.}O.Kpectpsauunos,l”.b.Baitnep.COopHUK 3a1a4 110 reHeTHKE ¢ pemeHusmu.-Caparos: «Jluieii»,1998.-156¢.

17. b.X.Coxomosckas. 120 3amad mo reretuke(c pemenusmu).M.: Llearp PCITI,1991.-88c.

18. C.J1.Aukapés ['eneruka : CoopHuk 3anau.-M.: UznatenbctBo «IlepBoe ceHTs0ps»,2002.-112¢.

19. C.U. bensnuna, K.A.Ky3pmuna, M.B.Cepreesa u ap. Pemenne 3agau no reaeruke.CI'MY,2009.

20. 3. Imutpuesa T.A., Cymatoxun C.B., I'ynenkos C.U., Mensenesa A.A. buosnorus. Uenosek. O6mias ouonorus. Bonpocel. 3ananus. 3anaun. — M.: JIpoda, 2002. —
144c.

21. Konnenuus npoduibHOr0 00y4eHUs Ha CTapIlel CTyneHn oomero oopasoBanus. Mockea.

Multimedia — noooeparcka kypca «oowan 6uonozusn»

OtxpeiTas Ouonorus (Bepcus 2,6). ®uznkon, 2006

«Kupumn u Medonuii. 10 k. OO1iast GMOIOTHs»

«Kupumut u Medoawmii. 11 k. Obmast Guonorus»

OcHoBrI 001e#t 6nonoruu, 9 kinace («1C:06pazoBanuey», 2007)

Buonorus, 10 knace («1C:00pa3oBanue», 2008)

OnekrponHble yueOnuku A.B.ITumenosa

ABTtopckue 1u(poBeIe 00pa30BaTEIHHBIE PECYPCHI

Hpyrue S0P Ha ycMOTpeHne yaurens

NG~ E

Humepnem-pecypcot

http://www.eidos.ru — Dioc-1eHTp AUCTAHIIMOHHOTO 00Pa30BaHHsI
http://www.km.ru/education - Y4e6Hsle MaTepraisl u ciioBapu Ha caiite «Kupuin u Medoaminy
http://school-collection.edu.ru/catalog/search - Enunas xomiekuus udpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://window.edu.ru/window/ - eauHoe OKHO JIOCTyIa K 00pa30BaTelbHBIM pecypcam VHTepHeT Mo GHONIOTrHH.
http://www.5ballov.ru/test - Tect mist aOUTYPHEHTOB TI0 BCEMY MIKOJIBHOMY KypCy OHOIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHUKAIIMOHHBIE BUKTOPHHBI IO OMOJIOTHH - SKOJIOTHH Ha cepBepe BOpOHEKCKOro YHHBEPCUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Karanior ccbuiok Ha oOpa3oBatenbHble pecypesl MuTepHeTa o paszaeny "buonorus".
http://ic.krasu.ru/pages/test/005.html -rectsr mo Guonorum.
http://www.kokch.kts.ru/cdo/ - rectuposanue On-line o Guonoruu aj1st yyamuxcs 5-11kmaccos.
0. Ipyrue uHTEPHET- PECYPChl HA YCMOTPEHHE YIUTEIS U 00yYarOIHXCS

Pecypcovl oucmanyuonnoz2o odyuenusn
http://www.informika.ru/- o6y4arommx nporpamm 1no OMOJIOTUH U XHMUH.
http://testipobiologii.ucoz.ru/ - Tectsl mo 6uosoruu OT yuntesst ononorud Mypomiieoit KOnun BiaguMupoBHBI (aBTOPCKHU# IEPCOHATBHBIH CaT)

3. http://www.ballov.net/login.php - Tects! Ha cTpanuie snekTporHOro aHeBHIKa ballov.net(asropckue pecypesr)
YYEBHO-TEMATWYECKHWMH IJIAH

RoOoo~NoaRrwWNE

=
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Nent Koa-Bo IIpumepubie GopMBI 1eATEJILHOCTH
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BBenenmne- 2 u



http://www.eidos.ru/
http://www.km.ru/education
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Bgenenue B npeaMer

JluarHoctrka ypoBHs
napamMeTpoB y4eOHOTrO
ycrexa y4eHHKa

TectupoBaHne — AMArHOCTHUKA YPOBHA
napaMeTpoB y4yeOHOI0 ycrexa yueHHKa

AHKETHpPOBaHHE yUaIUXCs U
3HAKOMCTBO C TICPEYHEM TEM
KonmuduKaTopa.

Pemienue 3agad mo teme
«OCHOBHBIEC CBOMCTBA KHBOTO.

CucreMHas OpraHusanus XU3HW»

[IpakTHKyM MO peLeHUI0
JIOTMYECKHX 3a1a4

TectupoBanue
(3aganus tumna A-1, B-1, B-6,
B-7, C-2)

Paznen |. MosekyJsipnasi 6uoJiorus - 6 4

Pemenwne 3ama4a mo teme:
«XUMHAYECKUHN COCTAB KIIETKH.
Heopranuueckue BemecTa»

IMpakTuKyMm.
Onpenenenue
OpPraHn4YecKMuX BellecTB B
KJIETKe.

PaGora ¢ ucnosn3oBannemM uugponoii
JadopaTopum.

TectupoBanue
(3aganus tumna A-3, B-1, B-6,
B-7, C-2)

Pemrenne 3amau no teme:
«XVUMHAYECKUHN COCTAB KIIETKH.
Yrnesoasl. JInnuaeny.

[IpakTUKyM [0 pELICHUIO
JIOTMYECKHX 3a/1a4

TectupoBanue
(3amanms tumna A-3, B-1, B-6,
B-7, C-2)

Pemenue 3agay no teme:
«XVMMHAYECKUHN COCTaB KIIETKH.
benkny.

IIpakTukym. @epMeHTHI.

PaboTta ¢ ucnosib3oBanueM Hu@poBoii
JabdopaTopuu.

TectupoBanue
(3amanmus tuma A-3, B-1, B-6,
B-7, C-2)

Pemenue 3anau mo teme:
«XUMHYECKUI COCTaB KJIETKHU.
Hyxnennossie kucnotel. ATO»

[IpakTUKyM O pEIIECHHIO
JIOTUYECKHX 337124

TectupoBanue
(3aganus tuna A-3, B-1, B-6,
B-7, C-2)**,

Pewenne 3anau no teme:
«XUMHYECKUI COCTaB KJIETKHU.
Hyxnennossie kucnotel. ATO»

IIpakTuKyM pereHus
TBOPYECKHUX 331a4 U 3a7a4
0 aJTOPUTMY

Pemenne 3agaq Ha:

-camokonuposanue J{HK,

-HaXO0XJACHHE KOJIMYECTBA MPOLEHTHOTO
coaepxaHus Hykineotuaos B uenu JHK,
-Haxoxaenue ymHbl JIHK mo u3BecTtHOMU
OTHOCUTEIBHOU MonekysapHoi macce [JTHK
U OJIHOTO U3 HYKJICOTH]IOB.

- COCTaBJICHHE 3a/1a4 110 TEME
«HyKJ1IenHOBBIE KUCTOTHI»

Pemenue 3agau
(3aganus tuna A-3, B-1, B-6,
B-7, C-2, C-5).

TecTupoBaHue MO pasneny:
«MornekysipHast OMOIOTUs

HpOBepKa 3HaHPII>i, yMeHI/IfI 1 HABBIKOB MOJIYYCHHBIX IPU U3YyYCHUU TCMBbI: «Pemenue 3aJga4 I11o
MOJ'ICKy.]'ISIpHOﬁ OMOJIOTU» COOTBCTCTBYIOIIINX Tpe6OBaHI/I}IM NMOATOTOBKH YPOBHS BBIITYCKHUKOB.

Pazgen Il. IHurtosorus - 13 4

Pewenue 3anau no teme:
«lIuromorus Kak Hayka.
Krnerounas teopusi»

IIpakTHKyM 110 pelIeHUI0
JIOTMYECKHX 3324

TectupoBanue
(3amanusa Tuma A-2, A-27, B-
1, B-6, B-7, C-2)




10

Pemenue 3ama4 no teMe: «
CrpoeHue KICTKH U e€

IIpakrukym. Ilnazmosins u
AeIJIa3MOJIu3.

PaGora ¢ ucnosn3oBanueM HuppoBoro
MHKPOCKOIA.

TectupoBanue
(3amanmsa THma A-2,A-3, A —

OpPTaHOUIBI 27, A-32, B-1, B-6, B-7, C-1,
C-2)

11 | Pemenwe 3amad mmo Teme: IpakTukym. CTtpoenue Pabora ¢ ucnojib3oBanueM Hu¢poBoro TectupoBanue

«DoTOoCHHTE3» PACTUTENbHOI KJIETKU. MHKpOCKONa. (3amanus Tuma A-3, A-28, B-
XJ10ponJiacThel. 1, B-6, B-7, C-1, C-2)

12 | Pemenwue 3ama4 mmo teme: [IpakTuky™m Mo peueHuo TectupoBanue

«OHEpPreTHIeCKUd 0OMEH) JIOTHYECKHX 3a7ad U 3a/1a4 (3amanus THma A-28, B-1, B-
10 AJITOPUTMY 6,B-7, C-1, C-2) mo 2014 r. +
2015 -2016r.r.

13- | Pemenwue 3amau mmo teme: IIpakTUKyM MO pEUIEHUIO Pemenue 3anau Ha caMmoKONIMpOBaHUE TectupoBanue

14- | «buocuHTe3 OeKa» JIOTUYECKHX, TBOPUECKUX JHK, xomupoBanue 0enKoB, (3amanusa THma A-3, A-27, A-

15 3aJla4 U 3aj7a4 1o aropuT™My | JAekoaupoBanue monekyn JJHK. 28, B-1, B-6, B-7, C-1, C-2, C-

Omnpenenenne aMUHOKUCIIOT TIO 5
reHeruueckomy koxay JJHK.

OnpeneneHne aMHHOKHUCIIOT T10
TEeHETUYECKOMY KOy

u-PHK.

Cocrasnenue u-PHK no ¢pparmenty JHK.
Omnpenenenne antukoaona T-PHK u
aMUHOKHCIIOTHI 110 Kojony u-PHK.
3amaun Ha HAXOXKJEHUE KOJIMYECTBA
nykieorunoB B IHK, AK B nonunentune
10 WCXOJHBIM JaHHBIM.

CocTaBiieHue 3a/1a4.

16 | Pewmenue 3anau no teme: «Tumsl Hpaktuxkym. Habonwaenne | PaGora ¢ ucnonb3oBanuem uugpoBoro TectupoBanne
JIEJIEHUS KIIETOK» (a3 muTo3a B MHKPOCKOIA. (3amanusa Tuma A-4, A-27, A-

PACTHTEJIbHOI KJIETKE. 29, B-1, B-6, B-7, C-1, C-2)

17 | Pemenwue 3ama4 mmo teme: [IpakTuky™m o peueHutro TectupoBanue
«becmonoe u monosoe JIOTMYECKUX 3aJ1a4 (3amanusa THma A-6, A-29, B-
Pa3sMHOKEHHUE) 1, B-6, B-7, C-1, C-2)

18 | Pemenue 3amad o Teme: IpakTukym. Ocodennoctu | Padora ¢ ncnoab3oBanueM HuGppoBoro TectupoBanue
«nauBuAYyanbHOE Pa3BUTHE Pa3sBUTHS CIIOPOBBIX MHKPOCKOIA. (3amanus Tuma A-6, A-29, B-
OPraHU3MOBY pacTeHmii. 1, B-6, B-7, C-1, C-2)

19 | TectupoBanue MO pazjeny IIpoBepka 3HaHUH, yMEHHI U HaBBIKOB ITOYYEHHBIX IIPU U3YYEHUU TeMbI: «PelleHne 3a1a4 0 IUTOJIOT M

«uTomorusi»

COOTBCTCTBYIOIIINX Tpe6OBaHI/I$IM IIOATOTOBKH YPOBHS BBIITYCKHHUKOB.

Pazgen 1. T'eneruka - 13 g




20-
21-
22

Pemenune 3amaa mo teme:
«He3aBucuMoe HacienoBaHue
MIPU3HAKOB)

[IpakTuky™m Mo perIeHuro
JIOTHYECKHUX, TBOPYECKUX
3aa4 U 3aJa4 [0 aJlfOPUTMY

Pemenue u cocraBnenne 3aaad Ha
MOHOTHOPHIHOE CKpEIINBaHHeE.
Onpe/eeHne BEPOSTHOCTH MOSBICHUS
ITOTOMCTBA C 33JJAaHHBIMU MPU3HAKAMU.
Omnpenenenne KOINIECTBA IIOTOMKOB C
3aJIaHHBIMU TIPU3HAKAMH.

OnpefeneHne Koau4ecTBa GeHOTUTIOB U
TCHOTHUIIOB MTOTOMKOB.

Pemrenne oOpaTHBIX 3a7a9 Ha
MOHOTHOPHIHOE CKPEIMBaHUE.
Pemenue 3anau Ha MpoMexXyTOUHOE
HaCJIeJOBaHNE TIPU3HAKOB.

Pewienue 3anay Ha onpeneneHue
AOMHUHAHTHOCTU U PEUIECCCUBHOCTU
nmpu3Haka. Pemenrie 3aja4 Ha HETIOTHOE
JIOMHHUPOBaHUE W KOJOMHUHUPOBAHHE

(3amaum Ha omnpezeNeHNe Py KPOBU
IIOTOMKOB U pOIlPITCJIeﬁ 10 3aJJaHHBbIM
YCIIOBUSIM).

Pemienue u coctaBneHue 3a1a4 Ha
JUTHOPHUTHOE CKpPEIIUBAaHNE Ha
BBISICHEHHE TEHOTHITa 0CO0€H, OIpeieieHre
TE€HOTHUIIA OpraHu3Ma 10 COOTHOIIEHUO
(heHOTUITNYIECKHX KIIACCOB B IIOTOMCTRBE, Ha
OTIpe/ieTIeHre BEPOSTHOCTH MOSBICHUS
IIOTOMCTBA C aHATU3UPYEMBIMH
MpU3HAKaAMHU.

Pemrenue 3a1au Ha monMUruOpUAHOE
CKpeIlMBaHuE.

Peuienue 3a1a4 Ha HaxXOXIEHUE
BEPOATHOCTH IMOABJICHUA ITIOTOMKOB C
OTpeIeTICHHBIMU MMPU3HAKAMHU.

OmnpeeneHne KOIM4ecTBa TeHOTHIIOB U
(heHOTHUTIOB TIOTOMKOB.

TectupoBanue

(3amanusa Tuma A-7, A-8, A-9, A-
30, B-1, B-6, B-7, C-6)

pelIeHre TeHETHYECKUX 3a/1a4

23-
24

Pemienne 3amau no teme:
«B3auMoeiicTBrEe TEHOBY

IIpakTHKyM 110 pelIeHUI0
JIOTHYECKHX, TBOPYECKUX
3a/1a4 ¥ 3a7a4 10 aJITOPUTMY

Perrenue 3ana4 Ha Bce THUIIBI
B3aMMOJICHCTBUS Hea/ICIbHEIX TSHOB
(KOMILIEMEHTapHOCTh, SITUCTA3,
TTOJTMMEPHOE ICUCTBHE TCHOB)

TectupoBanue
(3amanusa Tumna A-7, A-8, A-9, A-
30, B-1, B-6, B-7, C-6)

PEIICHUC I'CHETHYCCKUX 3a/1a4




25-

Pemrenne 3agay o teme:

[IpakTuKy™m 10 peleHuro

Pemenue 3agay Ha ClIENIJIEHHOE

TectupoBanue

26 | «XpoMOCOMHas TCOPHS JIOTHYECKHUX, TBOPUYECKHUX HacJieI0BaHUE, BbISICHEHUE T€HOTHIIOB (3amanusa Tuma A-7, A-8, A-9, A-
HACJIEICTBEHHOCTH 3a/1a4 U 3aj1a4 10 aITOPUTMY | OCOOCH U OTIpe/IeIICHHE BEPOSITHOCTH 30, B-1, B-6, B-7, C-6)
POKJICHHS TOTOMCTBA C aHAJM3UPYEMBIMU | PEIICHUE FCHETUYSCKUX 33124
MIpU3HAKaAMHU.
Pemenue 3amay, B KOTOPBIX
paccMaTpuBaeTCsl CIETUICHHOE U
HE3aBUCUMOE HaclleJOBaHUE.
Pemenwne 3amaq Ha HETIOTHOE CIIECTUICHUE
TCHOB, Ha COCTaBJICHHUE CXEM
KPOCCHHTOBEpA.
27- | Pemenue 3amad mmo Teme: IIpakTukyMm Mo pemeHuro Pewienue 3ana4y Ha HacjaenoOBaHUE T'E€HOB, TectupoBanue
28 | «I['eneruka momna» JIOTUYECKHX, TBOPUECKUX JIOKAJIN30BaHHBIX B (3amanusa Tuma A-7, A-8, A-9, A-
3a/1a4 ¥ 33724 110 aJITOPUTMYy | X-XpOMOCOME. 30, B-1, B-6, B-7, C-6)
Pemmenue pelICHNUE TeHETUYECKUX 3a/1a4
3a/1a4 Ha CIIECTITICHHE C
Y- XpoMOcoMOH.
Pewenue 3a1a4 Ha HacIelOBaHUE ABYX
MIPU3HAKOB CIICTUICHHBIX C ITOJIOM
29 | Pemenwue 3ama4 1mo Teme: [IpakTuKy™m 10 pemeHuro Pemenwue 3amaq Ha onpe/ieNieHue TUTIA 1 TectupoBanue
«3aKOHOMEPHOCTHU JIOTUYECKUX, TBOPUYECKHUX BUJa MyTalluil. (3amanus Tuma A-7, A-9, A-30,
M3MEHYHBOCTH 3a/1a4 ¥ 3aJ71a4 110 aJITOPUTMY B-1, B-6, B-7, C-6) , perrenue
TeHETHYECKUX 3aJ1a4
30 | Pemenue 3amau mmo teme: [IpakTuKy™m 10 pemeHuro Onpenenenue TATa HaCIETOBAHUS TectupoBanue
«['eneTnka yenoBeka JIOTUYECKUX, TBOPUYECKHUX MpU3HAKa C TOMOIIbIO aHAJIN3a (3amanusa Tuma A-7, A-8, A-9, A-
3a/1a4 ¥ 337124 110 AJITOPUTMY | POJOCIOBHOM. 30, B-1, B-6, B-7, C-6) , perrenue
TEHETHYECKUX 3aJ1a4
31 | TectupoBaHme MO KypcCy [IpoBepka 3HaHUI, yMEHHU ¥ HABBIKOB TOJIYYCHHBIX IPU U3yYEHHUH AJIEKTHBHOTO Kypca «Perienne
«Pelienne OHOOrHYECKUX 3a1a4 OMOJIOrMYECKUX 3a/1a4 B X0Ji¢ MoAroToBKU K EI'D» cOOTBETCTBYOIINX TPeOOBAHHMSIM ITOATOTOBKH YPOBHS
B X0Jie oAroToBKH K EI Oy BBIITYCKHUKOB.
32- | AHanu3 TeCTUPOBAHUS
33

34

3akiroueHne







