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[NIOSICHUTEJIbHAS 3AITUCKA

Pa6Goyast mporpaMma 3aHATHiT BHEYPOYHOM NEATENILHOCTH “buonorndeckast nabopatopus" pa3paboTana Ha OCHOBC rpedosanunii PI'OC COO.

HanpaBJieHHOCTH NPOrpaMMbI: €CTCCTBEHHOHAYYHAsI.

HanpagJ/ieHue BHEYPOUHOI IeATEILHOCTH: OOLIEHHTEIICKTYaIbHOE.

KoHuenuusi nmporpamMmbl  3aKJIO4aeTcss B TOM, 4To e€ pa3zpaboTka cBsA3aHa C
(mpodmibHOro o0ydeHHs) B CTapIIMX KjaccaX M HampaBjieHa Ha pealn3aluio JIMIHOCTHO - OPUEHTHPOBAHHOTO IPOLECCa,
YYUTHIBAIOTCS MHTEPEChl, CKJIOHHOCTH, U CIIOCOOHOCTH CTapUICKJIaCCHUKOB. OCHOBHO} aKIEHT Kypca CTaBUTCS HE Ha TPHOPHTETE COACpXaHui, a Hd
IPHOPUTETE OCBOEHMS YYallUMHUCS CHOCOOOB NEHCTBHH, HE HAHOCH yiep6 caMoMy COIEp)KaHHIO, T.€. PasBHTHIO IPEIMCTHBIR U MEXIPEAMETHBIX
KOMIETEHIMM, 4YTO HAXOOUT OTpPaXXEHHE B KOHTPOJILHO-U3MEPUTEIBHBIX MaTepualiax EI'D. Kypc TecHO CBs3aH C ypOKamu obmeir  Ouosoruu H

cootBeTcTBYeT Tpebopanusm OPI'OC.
AKTyaJIbHOCTh YMEHHS PElIaTh 3aJa4yd 1o OMOJIOrHH BO3pACTACT B CBSA3M C BBEACHHCM

NPUMEHST 3HaHUs Ha npakThke. Kypc TecHO cBsi3aH C ypokamu oOmen 6uonoruu u cootBercTByeT TpeboBaHusam PI'OC.
Pemenne 3anay o OMOJOTHE Jae€T BO3MOXHOCTH JIydlle MO3HATh (PyHIAMCHTAIBHBIC 00IIeOMOJIOTHYECKHE TTOHATHSI, OTpakarollue CTPOCHHE

GyHKIIMOHMpOBaHHE OHOJOTHYECKMX CHCTEM Ha BCEX YPOBHSX OpraHH3allih KH3HH.
Pemrenne 3anay 1o OMOJNOrMU MO3BOJSET Takke YIIyOMTh M 3aKpeNHTh 3HAHHA TIO pasAciaM obmeit ouonorud. OrpoOMHYI0 BaXXKHOCTH B

HENpephLIBHOM 00pa30BaHUM IPHOOPETaOT BOIPOCHI CAMOCTOSITEIBHON DPAGOThl YYaIMXCsl, YMEHUE MBICIHTH CaMOCTOSATENIBHO W HaXOAM1L peLICHHE.
Co3/aloTcsl YCIOBHS Uil MHAMBHIAYIBHOM M TPYIIOBOH hOpM IEATENHHOCTH yJaluxcsl. Takoe CoueTaHne JBYX hOpM OpraHM3alMu CaMOCTOSTEILHOHU
paboOThl Ha ypOKaX aKTHBH3UPYET CIA0BIX y4JalMXCs M JacT BOSMOXKHOCTE nudbepeHIEpoBaTh MOMOIIb, CIIOCOOCTBYET BOCIHTAHMIO B3AHMOTIOMOIIHA 1
KOJUIeKTHBH3Ma. CO3/1aeT TaKke YCJIOBHA sl OOydYeHHMs ydauluxcs CaMOKOHTPOJIO H CaMOOLICHKE. 910 GOPMUPYET TBOPUYECKOE OTHOLIEHHEC K TPYAY
BAKHOE JUIS uesoBeka Mo0oi mpodeccHy H SBISETCS BaKHBIM YCJIOBHMEM yCHCIIHOrO, KA9ECTBEHHOTO BBITOJITHEHUSI UM CBOUX OOS3aHHOCTEH.

OcoGeHHOCTSIMH NPOTrpaMMbl SIBIISIETCS TECHas CBA3b €ro COACpKaHHA C ypOKaMH obmeli OHOJOrMM M COOTBETCTBHE  TPEOOBAHHIM

['ocymapcTBenHoro cranjaapra. Ilogbop maTepuaioB A 3aHATHIM OCYLIECTBISETCS HA OCHOBE KOMIIETCHTHOCTHO - OpHEHTHPOBAHHBIX 3a/IaHUH,
HANIPABJICHHBIX HA pa3BUTHE TPEX ypOBHEH 00y4YEHHOCTHU: PENPOYKTHBHOTO, IPHKJIAJHOTO U TBOPUECKOIO.

Iless nporpaMmbI
e CozeiicTBOBATh (POPMHPOBAHHIO NIPOYHBIX 3HAHHMH MO 0OLIEH OMOJIOrHH, yMEHHI 1 HAaBBIKOB pelueHust 3a1ay Juist caaud ELD.

¢ O000IIHUTh, CUCTEMATU3UPOBAThH, PACIIUPHTL H yrJIyOUTh 3HAHHS y4yaluXcs chOpMHPOBATH/AKTYyaTM3UPOBATh HABBIKM PEIICHUS OMOJIOTHUYECKUX

3aJ1a4 pa3/IMYHbIX THUIIOB.
- o JlaTh YYEHHKY BO3MOXHOCThH peany30BaTh CBOU MHTCIUICKTYATBHBIC H TBOPYECKHE' CTIOCOOHOCTH, MMEIOTINECs: 3HAHUS U YMEHHs B JIPYTUX 00nacTsX

pa3pabOTKOH CHCTEMBI CIEIUAIM3UPOBAHHON TOArOTOBKH
IpH KOTOPOM MAKCHMaJIbHO

EI'D 1o OMOJIOrMUd, a TakKXKe C TEM, 4TO HEe0OX0IUMO

eI TeILHOCTH DU BBITOJHEHHH IIPOCKTHOM PabOThL.
e JTaTh YUEHUKY BO3MOXHOCTb OLIEHUTh CBOM CKJIOHHOCTH H MHTEPECHI K JAHHOM 00JIaCTH 3HAHUS

Janaum:
1.dopmupoBaTh CHCTEMY 3HAHUH IO TIJIABHBIM TEOPETHUYECCKUM 3aKOHAM OHOJIOTUH.

2.CoBepILICHCTBOBATh YMEHHE peliaTth OHOJIOrMYECKUE 3a1ai pEPOLYKTHBHOTO IIPUKJIAJIHOTO U TBOPYECKOI'0 XapaKTepa
3 Pa3BHBATh KJIIOYEBBIE KOMIIETEHIIMH : Y4€OHO - IT0O3HABATEIBHBIC, MH(OPMALIMOHHBIE , KOMMYHHUKATHBHbBIC ,COLUATILHBIC.




4TOOBI OBICTPO CIIPABUTCS € MPEUIOKEHHBIMH 3K3aMCHAITMOHHBIMMH

4.Pa3zBuBaTh OMOJOTMYECKYIO MHTYULIMIO, BEIPAOOTATH OINPE/IEIEHHYIO TEXHHUKY,
3aJ1aHUSIMHU.

[InanupyemMblil pe3yJbTaT

B pesyabTaTe NPOXO0XKIAEHHS NPOrpaMMbl Kypca 00ydaronmmecs A0JKHbI:
e Mcronp30BaTh 00IIKE NPUEMBI PAGOTHI C TECTOBBIMU 33IaHUSIMH  PA3JIMYHOM CIIOXKHOCTH, OPUEHTAPOBATLCA B Iporp

¢opMyIHpOBaTH CBOM MBICIIH
e VYMeTh NPaBHIBHO pPacIpeeNsTh BpeMs IIPH BBIOJIHEHHH TECTOBBIX padoT.

e (600wWATH ¥ NPUMEHATH 3HAHUS O KJIETOYHO-OPraHW3MEHHOM YPOBHE OpraHu3allny JKH3HH.

O6001AaTh ¥ IPUMEHATH 3HAHUSL O MHOTOOOpa3uu OPraHu3MOB.

ConocTaBIsTh 0COOEHHOCTH CTPOECHHUS U QYHKIIMOHHPOBAHUS OPraHU3MOB pa3sHBIX HAPCTB.

ConoCTaBJISITh OHOJIOrHueckue 0ObEKTH], IIPOLIECCHI, SIBJICHHS, IIPOSBIISIONIMXCSA Ha BCEX YPOBHAIX OpraHu3aluy XKU3HH.
V cTAHABJIMBATE IOCJIEIOBATEILHOCTS OHOJIOTHYECKIX 0OBEKTOB, IPOIIECCOB, SIBICHHH.

[IpyMeHSTh OHOJIOTHYECKUE 3HAHHS B MPAKTHYECKUX CHTYALHAX (IPaKTHKO-OPUEHTHPOBAHHOE 3a/1aHUE).

aMMHOM MartepHalic, YMCTb YCTKO

PabotaTh ¢ TEKCTOM HJIM PUCYHKOM.

0606marh ¥ NIPUMEHATh 3HAHUSI B HOBOH CHUTYallHH.
Pemath 3a1a4y 10 OUTOJOIMH 0a30BOr0 YPOBHS U MOBBILIEHHOIO HAa IPUMEHCHHC 3HAHUH B HOBOM CHUTYya

Pemarth 3ama4yd 1O reHeTuke 6a30BOro ypoOBHS U MOBBIIICHHOTO Ha IPUMCHCHHC 3HAHUA B HOBOM CUTYyallUH.
oif 6HOJIOrud 0a30BOro YPOBHS U IOBBIIICHHOI'O HA IPUMEHEHHUC 3HAHUH B HOBOM CHUTYallHH.

4, IOJTydeHHBIE IPH U3YUYEHHH Kypca OHOJIOTHH 10 xnacca. Cozaep)kaHue IporpaMmbl
IATOJIOrMH, PEIIEHHE 3a71ay 10 TeHETHKE, JIaHHbIE pa3/Ie/Ibl ICJIATCH Ha

OCHOBHOI THII 3aHATHH - npakTUKyM. [ nandoree yCremHoro
OJIHEHHE TBOPUYECKHUX

[ITUH.

Pemate 3aayd  MOJIEKYJISIPH
CTpykTypa nporpammbl. Kypc onupaeTcs Ha 3HaHH
OCHOBHBIE pa3jieia: peleHne 3aJad Mo MOJICKYJIPHON OMOJIOTHH, pellICHHEe 3aJ1a4 110
TeMBl, M Kaaas TeMa (aKyJIpTaTHBHOIO Kypca ABJACTCS MPOAODKCHHEM Kyped OMOJIOTHH.
yCBOEHHS MaTepuaa IJIaHUPYIOTCS pa3IHIHbIC dopmbl pabOTHI C yJalllUMHUCS: pa3HooOpasHble HOpMbI pabOTHI ¢ TEKCTOM, TECTAMH, BBIII
3anaHuii. Ha KakaoM 3aHATUH ydalluMCsl pEKOMEHIYCETCA CCPHi 3aJaHMi, YacTh KOTOPBIX BBINOJNHSETCS B KJlacce, a 4acTh - 0Ma CaMOCTOATE/IBHO. Jlst
3 tectupoBanus B popme EI'D, 1 HTOroBOro KOHTPOJIA— 3AHCT 11O kypcy «Pemenue 6MOIOrHYeCKUX 3a1a4 B XO/I€ MOArOTOBKH K
Kypc peanu3yer KOMIIETEHTHOCTHBIH, JEATEILHOCTHBIH W MHIMBUYAJIbHBIH MOJXOA K 0OyueHuio. JlesTenbHOCTHBIN
M [PAKTHYECKHX PaboT C yyaluMHUCs, COCTABISCT OCHOBY Kypea. JlesITeNNbHOCTD YUHTEIIs

u pazbopy Hambonee mpoOJIEMHBIX BONMPOCOB M TEM. Unausuayanu3anus o0ydeHUs
muposannozo obpazosanus «HCY/»

BKJIIOYAET 3

[IPOMEXKYTOYHOI0 KOHTPOJLA-

EI'D» U nmpoekTHast ACATEIBHOCTD.
[OJIXO/l PEeaTU3yeTcs B IpoIlecce MPOBEICHHS CaMOCTOATCIILHBIX

CBOJUTCSI B OCHOBHOM K Komn%bvﬂﬁﬁowmmxs y4yaluinuxcsi, AHAJIN3Y

JIOCTHIaeTcsl 3a C4YeT HCIOJIb30BaHHA B IIPOLECCE OOYYeHHs] Nedazo2u4ecKoll MexHoNo2uu JU{HOCMHO-OpUeH

(MH/IMBHIYaIbHBIA CTHIIb Y4eOHOMH NESTETLHOCTH).

B 1OArOTOBKE M IPOBEACHMH 3aHATHH JAHHOrO Kypca MCHOJIB3YETCH  Mic
O-THFHEHNYECKUX YCIIOBHI, JIBUraTe/IbHOH aKTHBHOCTH M JIPYTHX KpHTC

xHono2us 300pogvecbepezaiouje20 0Oyyenus u 60cnumaniiil: CO3TAHNC
[ICHXOJIOTHYECKOro KoM(popTa, CaHUTApH pHEB, KOTOPBIC BIMAIOT HA yCHCUIHOCTL B

00yUYEHHHU.
®opmoii OTYETHOCTH MO H3YHEHUIO JAHHOI'0 Kypea MOJKET OBITh:

——————————————————— T —— .




e CocraBiieHne OMOJIOTHYECKUX 3aJ1a4, KPOCCBOPAOB, CO3/IaHME MPEe3eHTAlMM, M0 TeMaM (aKyabTaTUBHOIO Kypca;

¢ 3a4éT NO pelIeHHUIO 3a/1a4 6a30BOr0 YPOBHS U IMOBBLILIEHHOTO ;
e KonTpospHas paboTa 1o peleHuIo 3a1a4 1o MarepydanaM Exunoro ["'ocyaapcTBEHHOrO 3K3amMeHa 1o 6uonoruu 2025/26 roaa (3apanus yposHs b,

ITOBBIIIIEHHOIO YPOBHS CJIIOXKHOCTH, C);

e 3ammra INpPOeKTHBIX paboT
e TecroBble 3a1aHUsl MO PEILICHMIO 3a1a4 [10 MaTepuaiaM Enunoro ['ocy1apcTBEHHOr0 9K3aMeHa 1o 6rostoruu 2025/26 rona (3ananust yposus b

[OBBIIIEHHOI0 YPOBHS CJIIOXXHOCTH, C);
Pexum 3ansaTuii: 1 yac B Hexemo, 34 yaca B roJi.

COIAEPXAHUE KYPCA
BBenenue — 2 yaca
I. Beeoenue ¢ npeomem
Pecypce! yye6HOro yenexa: 00y4eHHOCTb, MOTHBAIMS, AMATh, BHUMAHHE, MOJATBHOCTD, MBIIIICHHE, NCATCIIEHOCTD. KOoHTpOIb, CAMOKOHTPOJIb.

MoTHuBal¥s Ha ycIex: MaTpHIla HHAUBHIYAIbLHOIO ycreXa, HHAUBUAyalbHas IporpamMma pa3BUTHS 001eyuyeOHbIX HABBIKOB.
2. Pewenue 3a0au no meme

«Ocnoenvie ceoiicmaa scueozo. Cucmemnas opeanusayua scusnuy-1 vac

3aKpen/ieHHe 0CHOBHOI0 COAePKaHHsI TeM B X0J/1e PelIeHUsl 0M0JOrHYeCKHX 3a/1aY:
Bronorus - Hayka o >KH3HHU M ee 3akoHoMepHOCTsAX. lIpenmer, 3ana49u, METO/Ibl ¥ 3HAICHHC 6uosioru. CBsizb OHOJIOTHH C JPYTUMH HayKaMH, €€ MECTO
B CHCTEME eCTeCTBEHHOHAYYHBIX M OMOJIOrMYeCKHX MCLUMIUIHH. buonorus B CHCTEME KYJBTYPDI. MecTto OuoOMOrud B (HOPMHPOBAHHH HAYYHOTO

MHPOBO33pEHUS] U HAy4YHOH KapTHHBI MUPA.
OCHOBHBIE IPH3HAKH >XUBOro. OnpenesieHue NOHATHA OKU3HBY. Buonoruueckas GopMa CyIIeCTBOBAHHS MAT€pPUH. Y POBHM OpPraHH3alMi JKHBOH

MaTE€pPUH M NPUHLUIEI X BBIJICJICHUS.
OBHM OpraHM3allMH XMBOIl MaTepHu. MeTojbl u3y4ueHHs: B OMONIOIHH.

OcuHoBHble nousTusa. buonorus. XXuzub. OCHOBHBIC IIPHU3HAKHK JKHBOTO. Yp
Kierka. Tkaup. Opran. Opranusm. [Tomynanus u BuI. bHOreoneHos. buocdepa

Paznea 1. Pemenue 3apa4 no reme «MosiekyJisipHast OoHoJIOrus»-6 4acon

JaKkpericHHe OCHOBHOI'O COAEP’KAHHUSA Te€M B X0/1€ PCIICHHA OMOJOrHYECKHX 32124
] Xumuyeckuii cocmag knemxu. Heopeanuveckue seujecmed.

Y UMHUEcKHe JIEMEHTHI U UX poJib B Kierke. Heoprannueckue BELICCTBA M UX POJIL B SKU3HEIEeSTEILHOCTH KJIeTKU. Bo/a B KJI€TKe, B3aUMOCBA3b €C
oduom:Erxxz:aooz:xowomﬁwm oronornyeckoit posiu. Conum HEOPraHMYECKMX KHUCIOT, HX BKJAA B obecrieyeHue >KU3HEACITECJIBHOCTH KIETKH H

o uiepxkanue romeocTasa. MIoHbI B KIIETKE, HX dbynkun. OCMOTHYECKOE JIABJICHUE U TYprop B KJICTKE. mv\%ovmzoo:oaozzxzoax:.
2 Xumuyeckuii cocmag knemku. Yeneeoowt. Jlunuovt.




——— — -

YTIaeBoaAbl B XKU3HEACATEIHOCTH PACTEHMH, XMBOTHBIX, IpUOOB M 6aktepuii. CTpyKTypHBIE M (DYHKIMOHATBHBIE OCOOCHHOCTH MOHOCAXapuioB H
JANCaxapuI0B. bHOTIOIMMEpHI - ITOJIHCAXapU/Ibl, CTPOCHHE U OGHOJIOrHYECKas POTb.
JKHpBI 1 TMNHIBL, 0COOEHHOCTH MX CTPOCHHS], CBA3AHHBIE C ()YHKIIMOHAIBHON AKTHBHOCTHIO KJICTKH.

O 3. Xumuueckuu cocmae knemku. benxu.
praHuyeckue BEIIeCTBA KICTKH. brononumepnl — Genkn. CTpykTypHas opranusaunusi GenkoBbIX Mosekyn. CBoiicTBa OeinkoB. Jlenatypauus u

PeHaTypauus — OMOJIOrHYECKHI CMBICHI U 3HaYeHHe. DyHKIMH GenKoBBIX MojeKyld. DepMEHTHI, HX Poib B OOCCIIEYCHUH MPOLECCOB XKU3IHEACATETLHOCTH.
Knaccuduxauus pepmenTon
4-5. Xumuyveckuu cocmae knemxu. Hykneunogole Kuciomeoi.
HyxnenHoBble KHMCIOTBIL, MX poib B Kietke. Mcropust m3yuenus. JJHK — Monekyna XpaHeHHs HacleACTBEHHOM HH(popmauuu. CTpyKTypHas
opranu3aums JIHK. Camoynsoenne JIHK. PHK, ee Bunsb1, ocobennocty cTpoenus u ¢ yHKIIMOHAPOBAHUS
AT® — ocHOBHOIN aKKyMyIsTOp 9Hepru# B Kierke. OcoOEHHOCTH CTpoeHHst MOyekynsl H ¢Qynkuud AT®. BUTaMUHBI, CTPOCHHE, HCTOYHHK
[IOCTYIUICHHS U POJIb B OPraHU3ME U KJIETKE.
0. Tecmuposanue no pasoeny «Monexkynapnas 6uono2us»
OcHOBHbIE MOHATHS. AMUHOKHCIOTEL. AHTHKONOH. [uapodmisHocTs. [HapodobHocTs. Imukonporennsl. I'yanun. [lenarypauus. JIHK. Kozon.
Kommnementaprocts. Jlumonporenasl. Jlokyc.  MakposnemeHTs.. Mukposnements.. Mounomep. Hyxneonporenwasl. Hyxneorua.  Ocmoc.  llomumep.

IHomunentun. [lentunnas cesa3s. PHK. Tumun. @epmentsl. Liuto3un. Ypanu.
MesxnpeameTHble cBsi3i. Heoprauuyeckas xumus. XUMHYECKUE 3JIeMEHTHI nieproauyeckoi cucremsl J[.M.Menneneesa. JoHBI (KATHOHBI U AHUOHBDI).

Boma w apyrue HeopraHudyeckHe BEIIECTBA, CTPOCHHE MOJEKYJd M CBOMCTBA. JluccolManusi 3JE€KTPOIHMTOB. Opranuueckass Xumus. OCHOBHBIE I'DYIIIHI
opranuyeckux coequHenuit. Bygepnsie pactBopsl. dusuka. OcmoTHyeckoe nasnenue. Iupysus u ocMoc.

Pasnen 2. Pemenue 3aga4 no reme «lurosorus» -11 yacos

3aKkpenieHue OCHOBHOIO COJIePKAHNSA TeM B X0/1e pelIeHHs 0HOJIOrHYeCKHX 3a4aY:
1! [umonozus kax Hayka.

[IpeameT, 3amadud ¥ METOJbI COBPEMEHHOH WMTOJOrMH. MECTO IHMTOJIOTHM B CHCTEME CCTCCTBCHHOHAYYHBIX U Ononoruueckux Hayk. Mcropus
pa3BUTHS LMTOJOTHS. TeopeTuyeckoe i NPaKTHYECKOe 3HAYEHHE LIUTOIOTMICCKUX HCCIIE/IOBAHNH B MC/IMIIUHE, 3/IpABOOXPAHCHHH, CCIILCKOM XO35HCTBE, JeIIe

OXpaHbl IPHPOJIBI M APYTHX chepax YeTOBeUECKOH ACATEIbHOCTH.
Uctopus otkpeiTHe KieTku. Kierounas Teopust. OCHOBHbIE TOJIOKEHHS NEPBOH KICTOUHOH TCOPHH. CoBpeMeHHasi KJIETOUHasi TCOPHS, €€ OCHOBHBIC

[TOJIOKEHHUS U 3HAYCHHUC JIs1 pa3BHUTHA OUOJIOI'UH.

A, Cmpoenue kiemku u eé op2anouobi.
[LazmaTHyeckas MemOpaHa M o6ojouka KkieTkd. CrpoeHne MeMOpaHBI KIETOK. [IpOHMKHOBEHHE BEIECTB uepe3 MemOpaHy KIeTOK. Bujpl
CTB 4Yepe3 IUTOIUIA3MAaTHYECKYI0 MeMOpaHy KJIETOK (ITaCCHBHbIH M AKTUBHBI TPAHCIIOPT, 3K30LUTO3 U SHAOUUTO3). OCOOCHHOCTH CTPOCHHU

TPAHCIIOpTAa BELIE

000J1049€K IIPOKAPUOTUYECKHX U DYKAPHOTHYECKUX KIIETOK.
[{uTomIa3Ma U ee CTPYKTYPHBIE KOMIIOHEHThI. OCHOBHOE BEIIECTBO IUTOILIA3MBI, CTO CBOMCTBA M (DYHKIUH.

Sinpo mHTepdazHOi KiIeTKH. XUMHYECKHH COCTaB M CTPOCHHE S/pa. 3HayeHHe sApa B 0OMEHE BEINECTB M INepesiaue IeHeTHYECKOH HH(pOopMaIuy.
SInpBImKo, OCOOEHHOCTH CTPOEHUSI M (YHKLHH. XpOMOCOMBI, TIOCTOSHCTBO YHCJA U (POPMBI, TOHKOE CTPOCHHE. [lonsitue o xapuortune. [ aruIOMIHBIA H

JIMNJION/THBIM HaDOPbl XpOMOCOM.




e Annapat I onpxu. CTpoeHHE, PaCIOIOKEHUE B KIIETKAX XXUBOTHBIX M pacTeHH, GyHKIMH annapaTa ['oJIb/UKU: CHHTE3 TT0NMCaXapu/ioB U JIMIIHIOB,
[IJICHHE W CO3PEBAHUE CEKPETOB (OEIKH, JIMITUbI, TIOIMCaxXapy/ibl), TPAHCIIOPT BELIECTB, PoJib B (HOPMUPOBAHUH MJIa3MaTHYECKONU MeMOpaHbl U JIH30COM.

CTpoeHue 1 GpyHKIMH TH30COM.

. Ounomnamarnyeckas cetb (JIIC), ee Tnbl. Oco0EHHOCTH CTpoeHHMs arpany/spHOi (rIaakoif) H rpanyispHoi (mepoxosaroit) IIIC. 3naucnue
rnaaxoi OIIC B cuHTe3e monmcaxapuioB U JIMIKJIOB, MX HAKOIUIEHWH M TpaHcnopre. 3ammuTHas ¢yukuus O1IC (u3osmus 1 HEWTpasu3alus BpEAHbIX IS
KieTku BemecTB). Oynkuuu mepoxosBaro OIIC (yuactue B cuHTeze OENKOB, B HAKOIUICHHMH OEJIKOBBIX IPOJAYKTOB M HX TPAHCIOPTE, CBA3L € JIDYTHMH
OpraHouaMH ¥ 000JIOYKOH KIJIETKH).

Prbocombl, 0coOeHHOCTH CTpOeHUS U poiib B OuocuHTe3e Oenka. [TonupubocoMsrl.

Baxyonu pacTuTenbHBIX KJIETOK, X 3HaueHue, cBsi3b ¢ DIIC.

[TnacTHaBl: NeHKOIIACTBI, XJIOPOIIACTBI, XpoMommacThl. Ocobensoctn, crpoenne u ¢ynkumd mractua.  JIHK mmactun. Tlponcxoxnenue
XJIOpOIUIACTOB. B3auMHoOe npeBpanieHue NIacTU.

MHTOXOHAPHH, CTPOEHHe (HApy)KHas W BHYTPEHHsS MeMOpabl, KpucThl). Murtoxonmpuanshbie JIHK, PHK, pubocomer, ux poib. DOyHKUMH
MHUTOXOHAPHUH. I HITOTE3bI O MPOUCXOKICHHH MUTOXOHAPHI. 3HaUeHUE BOSHUKHOBEHHS KUCJIO-POJHOTO AbIXaHUS B S9BOJIOLHH.

KeTounslii eHTp, ero crpoenye u Gynkuun. Oprasou/sl aswkenus. Kietoynsie BKIIOYEHHs — HEIOCTOSHHBIM OpPraHON/I KICTOK, 0COOCHHOCTH U

GyHKIMM.

3. Domocunmes
OOMeH BemecTB U SHepruu. [loHsaTHe 0 MIaCTHYECKOM U 3GHEPreTUYECKOM oOMeEHe.

dotocunTe3. CBeToBas M TeMHOBas (a3bl HOTOCHHTE3A, OCHOBHBIE IIPOLIECCHI, IPOMCXOJISLIME B OTH (asbl. OCHOBHBIE UTOI'H CBETOBOH (pa3bl - CHHTE3
AT®, BrimeneHne Kuciopoaa, 00Opa30BaHHE BOCCTAHOBJIEHHOIO pukoTHHamuaanenuaunykieotuapocdhara (HAAD-H2). dortopochopunrpoBanue.
CymmapHoe ypaBHeHue (oTocuHTe3a. IlepBUUHBIE MPOAYKTHI (POTOCHHTE3A. dOTOCHHTE3 U YPOXKail CEeTbCKOXO3SNCTBEHHBIX KYIbTYp. llyTH mOBbICHHS

MPOIYKTUBHOCTH CEJIbCKOX03siCTBEHHBIX pacTeHuid. K.A. TuMUps3€eB 0 KOCMHYECKOH POJIH 3eNIEHBIX PACTEHHH. XEMOCHHTE3 H €ro 3Ha4YECHHUE B IIPUPOJIE.
4. Duepzemuyeckuu 0OMeH

DHepreTHueckuii OoOMeH B KJIETKE M €ro OHOJOrM4ecKHH CMBICIL. Dranbl dHEPreTHYeckoro oOMEHa, MPHUYPOYEHHOCTh OSTHX IIPOLECCOB K

ONpe/IeIeHHbIM CTPYKTYpaM KJIETKH. 3Ha4eHHe MUTOXOHPHH U AT® B sHEpreTHyecKoM oOMEHE.
5-7.  Buocunme3s 6enxa

BHOCHHTE3 6eIkOB B KJIETKE U ero 3HayeHue. Pojib IeHOB B 6rocuuTe3e GenkoB. ['eHeTHUeCKHH KOJ M €ro CBOMcTBA. DTanbkl OMocuHTE3a OekKa.
Peaknuu MaTpHyHOI'0O CHHTE3a. Perynsuus cuHTE3a 6enkoB. ['eH-peryyisiTop, IeH-0IepaTop, CTPYKTYPHBIC I'CHbI, HX B3aumoelcTeue. lpuHimn oOpaTHOH

CBSI3U B pEryJIILUHU (G yHKIIMOHHUPOBAHMS I€HOB. CoBpeMeHHbIE IIPEJCTABJICHUS O IPUPOJIE I'CH
8. Tunwel oeneHust Kiemoxk

KrsHeHHbI LMK KIeTKM M ero aranbl. lloaroroBka KIETKH K ACICHHIO — uaTephaza, ee Nepuojbl (MPECHHTETHYECKHM, CHHTCTHYCCKHUH,

HOCTCHHTeTHUEeCKHiT). Bromornueckoe 3Hauenne HHTEpQasbl. ANONTO3. MHUTOTHYECKUH IIUKIL.
AMKTO3 1 €ro 3HaueHHe. MHUTO3 - IIUTOJIOrHYecKas OCHOBA 6€Crooro pasMHOXeHHs. Da3kl MUTO33, HX XapaKTCPHCTHKA. CTpyKTypHbIE U3MEHEHUS U

bu3HONOruYecKine OCOOEHHOCTH OPTaHOMJOB KIETKH BO BpPEMsA MHTOTHHCCKOTO neieHusl. BepeTeHo JiesieHusl, CTPOCHHE M (YHKIMH HUTEH BEPETEHA.

BHOJIOrH4ecKoe 3HAaUCHUE MUTO34.




OOmias xapakTepHcTHKa W 0COOEHHOCTH PasMHOXCHHS BUPYCOB, OakTepuii, BOnOpoCeil, MOX000pa3HEIX, NAOPOTHHKOOOPA3HBIX, TOI0CEMEHHBIX,
[TOKpPBITOCEMEHHBIX, TPHOOB ¥ JHIIaiiHHKOB. CMeHa (a3 B KM3HEHHOM ITHKJIE.

L. Tecmupoganue no pazoeny «[Jumonozusy

OCHOBHbBIE TOHSAATHS. ABTOTPO(BI. AMUHOKHMCIIOTEL. AHA0O0MHU3M. ACCHMMIISIHS. AHTHKOJOH. Arnmapar ['oyb/KH. AKTHBHBIA TpaHCIOPT. A3pOOHI.
bakrepuodarn. brnocunres 6enxa. Bposxenue. Bakyonb. Bxmouenus. [amonnnsiit Habop xpomocoM. JIumnouansiii Habop xpomocoMm. ['en. [enernueckuii
Kox. I'enom. I'enotun. 'mapodunsrocts. 'mapodobrocTs. Iukonus. I MKoKaTHKe. I muxonporennsl. I'pana. I'yanun. Jlenarypauus. Juccumusaus. JTHK.
JlbixarenbHblii  cyocrpar. KnetouHoe jpixanwe. Kapuomnasma. Katabonu3m. Kucnopomnsiii sran. Kogon. Kommiementapaocts. Kpucta. JleiikomnacTsi.
JInzocoma. Jlnnonporenasl. Jlokyc. MakpoanemMeHThI. MaTpHKc. Marpuynbiii cuaTes. Merabonusm. Mukpotpybouku. MukpoduiaMenTsl. MHKPO3IEMEHTHL.
Monomep. Hykneonporenasl. Hykineotna. Onepon. Oprasounsl. Ocmoc. Onepartop. ITnactuasl. [TMHOLHTOS. [lomamep. Tlomunentun. Ilentuanas cBs3b.
[Ipokapunotel. Penpeccop. Putocomsr. PHK. CITU/I. Crpoma. CtpyktypHsle renbl. Tpancisauus. Tpanckpurnuus. Tpumter. Tunakoun. Tumun. Daromuros.
®epmenTol.  Xiopomact. XpomatuH. XpomorutacT. XpomocoMa. Llentpuonn. Iluromnasmartnyeckas memOpana. Llurosun. Ypauwwn. DotocunTes.
XEeMOCHHTE3. DK30IIUTO3. DHIOIMTO3. DHIOMIa3MaTHdecKas CeTh. DYKapHoThl. Sapo. Sapsiko.

becnonoe pa3muoxxenue. BereratuBHoe pasmuoxxeHue. 3urora. IlomoBoe pasmuoxenue. ITouxoBanue. Amnontos. JKH3HEHHBII IHKI KJIETKH.
Cnepmaro3ona. Cnopa. Sinexnerka. AMuto3. Mutos. Meios. Ilentpomepa. Mateppasza. Ilpogasza. Anadasza. Meradasa. Tenodasa. Bepereno nenenus.
buBanent. I'enepatuBHas TKaHb. ['OMonOrHuHeBle XpOMOCOMBI. JIBOWHOE oIIONOTBOpEHHE. 3apoabimeBblii Memok. Kownetoranms. Kpoccunrosep.
Penykunonnoe naenenuwe. Cnepmartorene3. Oporene3. JKusHenssli muxi. I'ameropur. Cnopopur. buoreneruueckuit 3akon. bnacrtyna. Brnacromep. |
OmnonorBoperre. OHToreHes. BHyTpenHee omnojgorBopenue. Hapyxnoe omiogorBopenune. 3aponsimessle NHCTKH. Opranorenes. Ilaprenorenes.

OMOpuoHanbHoe pa3ButHe. [locTamOpruoHanbHoe pa3zBuTHe. Quilorenes. JKroaepMa. JuTojaepmMa. Mesoaepma.

MexnpeameTHble cBsizu. Heoprannueckas XuMus. XUMHYECKHE JIEMEHTHI Iepuoauueckoi cucremsl JI.M.MenneneeBa. onbl (KaTHOHBI M aHHOHBI).

Boxma M Japyrue HeopraHMYecKHe BeIecTBa, CTPOCHHE MOJIEKYJ M CBOMCTBA. Jluccouuamusi IEKTpoNUTOB. Opranuyeckas XuMus. OCHOBHbBIE TIDYMIIbI
opraHuueckux coequHeHui. Bydepubie pactBopsl. ®usuka. Ocmoruyeckoe pasienue. updysus u ocmoc. boranuka. Ooomommoﬁz CTPOEHHUS KJIETOK
pacTenuii. OTJIMYMS paCTeHHH OT KUBOTHBIX. 300510rHs. OCOOEHHOCTH CTPOCHHS KIIETOK XXUBOTHbIX. OTJIHYHMS JXUBOTHBIX OT pacTeHuii 1 rpubOB

Boranuka. OcOOEHHOCTH CTPOEHHMS M pa3MHOXeHHs pacTeHuil. Bererarusnoe pasMuoxenue. [TpuBusku. Opranel pacTeHuit, HX cT1poeHue U QyHKIHY.
CTpoeHHe 1IBeTKa — OpraHa CeMEHHOro pa3MHoxeHHs. OnpuieHue. 300510rust. OCOOCHHOCTH Pa3MHOXKEHHUS KHBOTHBIX Pa3JIMYHBIX CHCTCMATHYECKHX IPYIIIL.




CIocoOBl  OIIIOIOTBOPEHUSI V. JKMBOTHBIX. llocToMOpHoHanbHoe pasBuTHE HACEKOMBIX. [{uxn pa3BuTusi 3eMHOBOJHBIX. AHatoMus. OcoOeHHOCTH
dMOPHOHAILHOTO Pa3BUTHS YeJIOBEKa

Paspnen 3.Pemenue 3apa9 no teme «Cenernkayn-11 4acos

Jak CIVICHHEC OCHOBHOI'O COACPKAHHUA TEM B X0/1€ CHICHUS OMOJIOrHYCCKHX 3a/129

[-2-3. Hesasucumoe nacnedosanue npusnarkos
[Ipenmer, 3amaum m metomsl remetuxu. OCHOBHBIE pa3ienpl TreHEeTUKH. MecTo TreHeTHKH cpeld OHOJIOTMYECKMX HayK. 3HAu€eHUE TEHETHKH B
paspaboTke mpo6iieM 0XpaHbl IPHPOJIBI, 3APABOOXPAHEHHS, MCJIMIHMHBL, CEJILCKOTO X034MCTBA. [IpakTyecKkoe 3HaYeHUE IEHETUKH.

I"Mennens — 0CHOBOMONIOKHUK TeHeTHKH. METON TIeHeTHYECKOro aHanu3a, paspaboraHHbld | .Mennenem. I'enernueckas cumBonuka. Ilpasuna
3aIIMCH CXEM CKpEeIUBaHHUS.

HacnenoBanue npu mMoHornGpumHoMm CKPELIMBAaHUU. JIOMHHAHTHBIE U peleCCHUBHBbIC NpHu3HaKH. [lepBblii 3akoH MeHJens - 3aKOH eIUHO00pa3Hs
rMOpUIOB 1epBOro mokoyieHus. Bropoit 3akon MeHnens - 3aKkoH pacmeruieHus. IlpaBuno yucToThl ramer. I{uTonorndyeckue OCHOBBI pacIICIUICHUS IIPH
MOHOIHOpHIHOM cKpenuBaHud. CTaTHCTHYECKHIA XapakTep pacuienieHus. . .

[Tonsite o renax u annensx. @eHotun u renoTun. [oOMO3UroTa 1 reTeposurora. Pacienienue IIPH BO3BPATHOM U aHAJIM3UPYIOLIEM CKPEIIIUBAHUH.

Hacnenosanme npu guruOpuasoMm ckpemuBanun. HeszaBucumoe KOMOMHMPOBAHUE HE3aBUCUMBIX IIap TPHU3HAKOB - TPETUM 3aKOoH MeHens.
[luTonornueckie 0CHOBBI HE3aBUCHMOTO KOMOUHHUPOBAHUS [1ap IpU3HAKOB.

4-5.  Bzaumooeiicmeue annenbHulx U HEANNENbHBIX 2EHOB. |

HacnieioBanye npu B3auMOJEHCTBHU aJUleNbHBIX IeHOB. JloMuHMpoBaHMe. HerosaHoe JOMHHHpPOBAHHE. Konomuuposanue. CBepXIOMHUHHPOBAHHE.
MHOXECTBEHHBIN AJLJICIIU3M.

Bzaumopeiicteue HeamnensHbIX renoB. HoBooOpasoBanmss npu ckpemuBaHud. OCOOEHHOCTH HACNIENOBAHMS KOJIHYECTBEHHBIX IPH3HAKOB.
KoMniumenraprocts. Dnucras. ITomumepus. MHoxecTBEHHOE JeiicTBHE T'eHOB. IIpHMepsl MHOXXECTBEHHOTO JEHCTBHS T'eHOB. BO3MOMHBIE MEXAHU3MBI
00BSCHEHUS 3TOrO sABJICHUs. | €HOTHII KaK [EJTOCTHAs HCTOPUYECKH CJIOKHUBIIASCS CUCTEMA.

6-7.  Xpomocomnas meopusi HacieoCmeeHHOCmU.

sIBJIeHHE CLEIUIEHHOrO HAcJeJ0BaHHs M OTPaHMYEHHOCTh TPEThero 3akoHa Menzens. 3nauenue pador T.I.Moprana m €ro mxoisl B H3yu4eHHH
SIBJICHHUS CLIENJICHHOI0 HacyieoBaHusa. KpocCHHroBep, ero OMoJiornyeckoe 3HayeHue. I eHeTHYECKHEe KapThl XpOMOCOM. OCHOBHBIE TTOJIOKEHUS XPOMOCOMHOI
TEOpUH HaclencTBeHHOCTH. Bkiaa mkonsl T.I'.Moprana B pa3paboTKy XpOMOCOMHOM TEOPUH HACIEACTBEHHOCTH.

8-9.  I'enemuxa nona.
['eneTuka nona. [lepBUYHBIE U BTOPUYHBIE HOJIOBBIE IIPU3HAKH. XPOMOCOMHAS TEOPHs ONPEAEICHH MoJia. I OMOraMeTHbIi U reTeporaMeTHbIH MO

Tuner onpenenenus noia. Mexanusm nojyiep:xanust cootHowenus 1nojos 1:1. Hacnenosanue rnpusHakoB, CHEIJICHHBIX C IIOJIOM.
10. 3axonomeprocmu uzmen4usocmu.

N3menuyuBocTh. Kinaccudukanuss H3MEHYUMBOCTH € MO3ULIMHA COBPEMEHHOM I'e-HETHKH.
dbenotunuueckas (MoaudUKaIMOHHAs U OHTOrEHETHYECKas)) U3MEHUYMBOCTh. Hopma peakuuu U €€ 3aBUCUMOCTL OT reHotuna. CTaTHCTHYECKHE

3aKOHOMEPHOCTH MOAU(PUKALIMOHHOM U3MEHYUBOCTH; BapUAIlMOHHBIN PSII U BapUallMOHHAsI KpUBasi.
[eHoTunuyeckass (KOMOMHATHBHAS M MYTallMOHHAs) HM3MEHYMBOCTH. 3HAUYEHHE KOMOMHATUBHOM H3MEHUYMBOCTH B OOBSICHEHMH 3BOJIIOIMOHHBIX

[IPOLIECCOB, CEJIEKIIUHH OpPraHu3MoOB. MyTallMOHHAss U3MEHUYUBOCTb, €€ BH/Ibl. MyTauuu, ux npuuuHsl. Kinaccupukanus MyTanuii o xapakrepy W3MEHEHHs




TareHOB Ha OpraHu3M. Mephl 3alIUThI OKpYIKarolel cpe/ibl

reHOTHNA (FeHHbIE, XPOMOCOMHBIE, TEHOMHBIC, LIUTOTIA3MATHYECKHE). [TocneacTBUS BIUSTHUS MY
. BapujioBa. DKCIIEPUMEHTAIBHOE ITOJTYyICHHE MYy TallMH.

OT 3arpsi3HEHUs] MyTareHaMH. 3aKOH I'OMOJIOTHYECKHUX PSJIOB B HACJIEACTBEHHOH H3MEHUYHUBOCTH. H.
1 1. 'enemuxa uenogsexda

Fenernka yenoBeka. YesloBek Kak OOBEKT I'€HETHYECKHMX uccienoBanuii. Mero

OITM3HELOBLI, IIMTOreHETHYECKHH, THOpHIM3aIis COMAaTHYECKUX KIIETOK.

HaciencrBeHHble OO0JIE3HH, MX PACIpPOCTPAHCHHUE B ITOMYJISIHS
BpenHoe BiIHMsHHE AIKOrojis, HHKOTHHA W HAPKOTUHYCCKHX BCILECTB HA HACJIEACTBEHHOCTh 4YeJIOBEKA.

PaCUCTCKMX TEOPHH C MO3ULIUH COBPEMEHHOU I'€HETUKH.

151 M3y4YEeHHs HACJIEACTBCHHOCTH HEJIOBCKA. reHeaJIOTMYEeCKHH,

x uejgoBeka. Mepbl NpOoQHIAKTHKM HACICACTBCHHBIX 3a00JIeBAaHUH 4YCJIOBEKA.

MeuKO-reHeTHYeCKOe KOHCYJIHTHPOBAHHUC. Kputuka

OcHopubIe moHsfTHS. [enernka. [ ubOpujponormyeckuii meron. HacneaCTBEHHOCTD. UsMeHYUBOCTh. AJUleNb. AJBTEPHATHBHBIC IPH3HAKH.
Ienorun. Penorumn. ['ereposurora. 'omosurora. I'uOpun. JIOMMHAHTHBIA IpU3HAK. PenecCuBHbIM NPU3HAK. AHaIU3UpYIOLIEe CKpelrBaHueC. Bo3BparHoe
ckpelBaHue. Jlurerepo3urora. [Tonurubpuanoe ckpemuBanye. KOMITMMEHTapHOC neiicteue reHoB. Onucras. llommmepus. [TneitoTponus.
MuoskecTBeHHBI amtenu3M. KomomMunupoBanue. CBEpX1OMHHHPOBAHHE. Hemnonnoe nomuuuposanue. CIEIUIEHHOE HACICA0BAHHME. [pynmbl CLENJICHUS.
Kpoccunrosep. KpoccoBepHble B HEKPOCCOBEPHBIC TAMETDI. AyTOoCOMEI. ['eTeporaMeTHbBIN IOJI. ComoraMeTHBIH 110J1. CHenIeHHOe ¢ MO0JIOM HACJIC/I0BAHKC.
deHOTUNHYECKAS H3MEHYMBOCTh. Moau(ukannoHHas H3MEHYHBOCTD. Bapuanrta. BapualMoHHBIH psU. BapuanuonHas Kpusas. Hopma peakiu.

OHTOreHeTHYecKass H3MEHYHBOCTh. | €HOTHIIMYECKas H3MEHYHBOCTh. MyTanuoHHas H3MEHTHBOCTD. Mytauuu. M
MyTaluia. XpOMOCOMHBIE MYyTalUH. KoMOHHATABHAS HW3MEHUYMBOCTH. lluTomiazmMaTuyeckas U3MCHIUBOCTD. CrioHTAHHbBIE MYT

3aKOH IT'OMOJIOTHYECKHUX psiJOB B HacJIeACTBEHHON M3MEHUYUBOCTH.
egeTuKa 4eJsioBeka. HacieaCTBEHHBIE 6one3Hn. AJpOMHU3M. DBIM3HELOBBIM METO/.

reHeTHUECKoe KOHCYIbTHpoBaHue. llonmmaakThiIas. [TonynsMOHHBIA METO.

yrareHbl. [ €HHble MyTalUH. | €HOMHBIC
anuu. JleTtajbHbIE MYTalUH.

[emobunus. [uOpuau3anus COMATHYCCKHX KIETOK. MemKo-

esTeNbHOCTH YesioBeka. TeopHs 3BOIONMH. 3HAUCHHE
ouHoyioruueckoit 3ammre. Xumus. OxXpaHa NMpUpOIbI OT

MesknpeaMeTHbIe ¢Bsi3H. DKojorus. OxpaHa NpHpOAbI OT BO3JEHCTBUS XO3SHUCTBEHHOH
mun. Ousuka. VloHM3upyolee U3jlydeHne, MOHATHE O 103€ H3JIyHCHIA 5

HU3MEHYUBOCTU B 3BOJIIO

moﬁmmSm:mx:zxamoéx:bo:wwobodw.
Heoprauuueckas Xumus. OxpaHa NIpHpO/bl OT HEFATHBHOTO BO3JICHCTBHS OTXO/IOB XMMHUYECKHX MPOU3BOJICTB. DH3HUKA. PeHTreHOBCKOE u3aydyeHue. lloHsaTue

0 J103€ U3J1ydeHHs 1 OMOJIOrHYECKOH 3aIHTE.

Tecmupoganue no Kypcy « Pewenue 0uono2u4eckux 3adau 8 xo0e no02omo6ku k EI'9» - 1 uac

TPEBOBAHUS K YMEHUSIM 1 HABBIKAM

Yuauquecsa 0012CHbI 3HAMb!

e OCHOBHBIE IIOHSATHS MOJIEKYJIIPHOM OMOJIOTMH, IUTOJIOIMH M FCHCTHKH,




AJITOPUTMBI PEIIEHUA 3a/1a4, HE BXOASIIHE B 00s13aTe/IbHBIA MUHUMYM 00pa3zoBaHus (0a30BOro M MOBBIIICHHOTO YPOBHA CIIOKHOCTH);
Odopmienue 3a1a4 Ha ExuHoM 1 ocyiapcTBEeHHOM 3K3aMeHe 110 OMOJIOTHH;

Yuawueca oonscror ymems:

T

o o) Wt

0.

10.
11.
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13.
14.
1.

16.
Vi

PeniaTe HecTaHJapTHBIE OMOJIOTMYECKHE 3aJ1a4H, UCIIOJB3YS Pa3IHYHbIE AJITOPUTMBI PELICHHS;
Pemate pacuérnple OMOJIOrMYECKHE 3aayd ¢ IPUMEHEHHE 3HAHH 110 XMMHH U MAaTEeMaTHKE;
Y cTaHaBIMBATh MPHYHHHO-CIIEICTBEHHBIE CBSA3H, JeJIaTh 0000IIEHHsI, TOMOIHATE X CHCTEMATH3UPOBATh MOy CHHBIC SHAHHA,

[IppMeHATH 3HaHUS B HOBBIX H M3MEHEHHBIX CUTYaALHSIX;
Pemath GHOJIOrHYECKHE 3291 PA3HBIX YPOBHEHN CJI0KHOCTH, COOTBETCTBYIOIIHE TpeOoBaHUAM BY30B €CTECTBEHHO-HAYTHOTO npoQuis;

[Tonb30BaTHCS pa3IMYHBIMM MOCOOHSIMH, CIIPABOYHOM JINTEPATypO, IHTEpHET-HCTOUHUKAMH.

NHO®OPMAIIMOHHOE OBECIIEYEHHE

Memoouueckue nocobusa u 0onoaAHuUmMeENbHaAA 1umepamypa
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3gaHus»,2016r.
['un A.A. [Ipuems! nejarorudeckoii Texauky. — M.: Bura-1lpecc, 2012. — 86¢.
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Kyumenxko B.C., [Taceunnk B.B. buosnorus. llikonpHas onuMnraga. ACT - Actpens. M.2012. 300c.
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Pysunckuii A.O., Beiconkas J1.B., ['marones C.M. O6mmas 6uonorus: YuyeOnuk st 10-11 knaccoB KO

C.J1.lnkapén I'eneruxa : Coopuuk 3anay.-M.: M3narensctso «llepsoe ceHTs0psi»,2012.-112c.
C.. Bensuuna, K.A.Ky3ssmuna, M.B.Cepreesa u ap. Pemenue 3ai1a4 no renetuke.CI'MY,2009.
3. JImutpuena T.A., CyMaTOXHH C.B., I'ynenxos C.U., Mexasenesa A.A. buosorust. Henosexk. O61mast 6uoorus. Bornpocel. 3azanms. 3anauu. — M.:

Jlpoda, 2002. — 144c.
Konemms npoduisHOro 06yyeHnst Ha CTapuieii cTynenu odiiero oopa3oBaHms. Mockaa.

JTumepamypa 014 y4au{uUxcA.
[1.M Bopous, JI.B. Beiconkast, I'.M. Jlpivuui 1 ap. bronorus (o0mas 6uonorus), yueonux st 10
yupeskAeHHIT; TPOQUIBHBIH YpOBEHb; 1 4acThb . — M.; IIpocsemenue. - 2000.
I".M. Iemmunn, O.B. Cabnuna, JI.B. Beicoukas, [1.M. Bopomun. OO1iast 0MOIOrus: MPaKTHKYM I y4yaluXxcs
yupe)KIeHHU; TpO(QHIBLHBIA YPOBEHD
Spuiruda B.H.buoorus s nmocTynaronmux B BY351. M. “Beiciuas mkoia”1998. 475c¢.
O B. Iurann. O6mas 6uonorus, 9 — 11. TaOiuIbl, CXEMBL. — M.: - Bnanoc, - 2007

_ 11 knaccoB 0011e00pa3oBaTe/IbHbIX

10 — 11 xi1. 00meoOpa3oBaTC/IbHBIX

11 ¢ yryOneHHbIM H3yueHueM OHOJIOrUH. — M.:

[TpocBemenue, 1993. — 544c.
O6mast 6nonorus. 10-11 knace: yue6.ans00meodpa3onar. yupexaenuit / A.A.

Kauenckuii, A.E. Kpuckynos, B.B. Ilaceunnk. — M. Jpoda, 2005. — 367 c.
Cnpbirun C.@. Buonorus: Iloaroroska K EID: VuebHo-MeToauyeckoe nocodue - Caparos:

JIuueit, 2005. - 128 c.
C I". MamonToB, B.B. 3axapos, T.A. Ko3noBa. OCHOBEI OMOJIOTHHU (KypC IJIs

camooOpaszoBanus). — M.; IIpocsemieHue, 1992
Baryes A.C., I'ynenkosa M.A., Enenerckuii A.I'. u ap. Buonorus: bonbuion co

2004.10
Bonarona M.B. CoopHHK 33aaa4 110 obmeit 6uonorun. — M.; «OHHKC 21 BEK», - 2005.
Kavenckuii A.A. Buonorus: IToJHbIM KypC 0611e00pa3zoBaTeIbHOM CPeIHEH IIKOJIbL:

VyeGHoe nocobue IS KOJBHUKOB U aDUTYPUEHTOB - M: Dx3ameH, 2002. - 448 c.
Yepe6uosa E.JI. buonorus B CxeMax U ra6muuax: IJocoOue s LKOJIbHUKOB H aDUTYPHUEHTOB - CI16: Tpuron, 2005. - 128 c. M: Jlpoda, 2005. - 240

Ci
Tlemesa H.A., Kammok JI.B., JIucos JI.J1.-buosorus B BONpocax otBerax. - M.: Ponsd. 1999. — 496c¢.

Bornanona T.JI., Cononosa E.A. buonorus. CripaBoyHOE 110cO0ME VISl CTAPIIEKIACCHUKOB 1 nocTynaromux B BY3el. — M.: ACT-TIPECC HIKOIJIA,

2002. — 816c¢.
Kupeepa H.M. Buonorus Uist OCTyNAIOUIKX B BY3p1. CnocoOrl pele

CaMOyuHTeNb I peleHHs 3a/1a4 110 FCHETHKH. 7 yacti. I.W. Tlojropuosa. B «Ilepemena"1988r.
® K. AneapIuH. 3agadu 1o reseruke. [Tocodue s abutypuentoB BMA..,1997r.

Mopton Jlxenkunc. 101 xmo4enas naes: reHeTika. = M.: ®AUP-IIpecc, 2002.

[TerpocoBa P.A. OCHOBbI TCHETHKH. Templ mKoJIbHOrO Kypea. — M.: Jpoda, 2004. — 96¢.

PABOYHHMK /ISl IIKOJGHAKOB M NOCTYNAOMIHX B BY3bl. - M: Jlpooa,

HMS 337124 [0 reHeTuke. — Bonrorpa: Yyurens, 2003. — S0c.
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21. MamonTtoB C.I'. buonorus: ITocodue ais nocrynaromux B By3sl. — M.: Beicias mxona, 1992.
22. ®auut P. Buonorus B nudpax. — M.: Mup, 1992.

23. Hlananenox E.C., Kammok JI.B., JIuco H.J1. Tectrr no 6uonoruu. — M.: Ponsd, 2001. — 384c¢

. : Humepnem-pecypcol
http://www.eidos.ru — DHI0C-LEHTP AUCTAHIHOHHOrO 00pa3oBaHuUs

http://www.km.ru/education - Y4eGHbIe MaTepuabl 1 cioBapy Ha caiite «Kupumwr u Medozaui
http://school-collection.edu.ru/catalog/search - Exunas xonnexuus ungpoBbix oOpa3oBaTebHBIX pECypCOB
http://window.edu.ru/window/ - euHOE OKHO JOCTyIIa K 06pa3oBaTelbHbIM pecypcam UnTepHeT 110 OHoI0THH.
http://ic.krasu.ru/pages/test/005.html -TecTel 1o Oxosoruy.
http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line no 6uonoruu us yyammxcst 5-11kaccos.
Jlpyrue HHTEpPHET- PeCypChl Ha YCMOTPEHHE YYUTElIsl H 00yYarOHUXCsl

Qobopyoosanue

O

KoMrproTep ¢ nporpaMMamMu
OprrexHuKa

HUnTepHer pecypc
JuaKTHYECKUE pecypchl KabuHeTa OHOJIOruH

Pecypc mkonsHOM OMOIHOTEKH
JOP pa3IMyHOro Xapakrepa (CM. BBITIIE)
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VYEBHO-TEMATUYECKHNH IJIAH

[Ipumepnble GopMBbI
NesiTeJIbHOCTH 10 KAapTOTEKE
Nen - yeOubIX popm 1 BHAOB
Tema BO Bua aesaTeibHOCTH y ¢ Bua KonTpoJist JlaTa
/m yueGHoii padoThbl
JacoB
JIs1 HCMOJIB30BAHHS B
rexnosorun «ACY I»
Beeaenne- 2 4
I Beenenue B MpeaMeT 1 JIMarHOCTHKA ypOBHs napameTpoB | TecTHpOBaHHE — muarsoctvka | CocTaBjIieHHC MaTPHLLb]
y4yeOHOro ycrexa yueHuKa ypOBHS IapaMeTPOB yyeOHOro yyeOHOro ycnexa yHueHHKa
criexa yueHuKa
2 Pemenue 3anau o teMe « OCHOBHBIE 1 [IpakTUKYM MO PELICHHIO TecTtupoBaHue
cBoiicTBa knBoro. CucremHas JIOrHYEeCKMX 3aJay (3apanus THna A-1, B-1,
OpraHM3aLHs KH3HH» B-6, B-7, C-2).
. Pasznen 1. MoJekysipuasi 010JIOTHS - 6 4
3 Pewenue 3a1a4 1o teme: «XMMHYECKHH ] | [IpakTuKy™ N0 peLieHHIo TecTupoBaHHE
cocTaB KJ1eTKH. HeopraHH4eCKHe JIOrMYECKHX U TBOPUYECKHUX 3a/1a4 (3apaHus THNa A-3, B-1,
BELIIECTBAY %w-mv B-7, C-2)
4 | Pemenue 3amay no teme: « X HMHYECKHH 21 [TpakTHKYM MO PELICHHIO TecTupoBaHHE
K1eTKH. YriaeBoabl. JIMMUabD. JIOTMYECKHUX 3aJa4 (3ajaHus TMna A-3, B-1,
| B-6, B-7, C-2)
5 | Pewenue 3anay no Teme: «XHUMHYECKHH ] [IpakTUKYM MO PELUICHHIO TecTupoBaHHE
COCTaB KJIETKH. benkuy. JTOrMYEeCcKUX 3a7a4y M 3ajad I1o (3apanus Tina A-3, B-1,
AJITOPUTMY B-6, B-7, C-2)
pelleHHre 3a/1a4
6 1 Pemenue 3amay no teme: «XMMHYECKHH | [IpakTUKYM 10 PELICHHIO TecTupoBaHHe
cocTaB KkineTku. HykieHHOBbIE KHCIIOTBI. JIOrMUYeCcKHUX 3a1a4 (3ananus Tana A-3, B-1,
ATD» B-6, B-7, C-2)**,
COCTaBJICHHUE KPOCCBOP/A
7 PewLieHue 3a1a4 1o Teme: «XHUMHYECKHH 1 [TpakTHKYM peLIeHHs! TBOPYECKHX Peluenue 3anay Ha: #w.mEo::m 3a1ay |
cocTaB KieTkd. HykieMHOBBIE KUCJIOTBI. 3a/1a4 Y 3aJ1a4 no aJiropuTmy -camokonuposanue JIHK, (3apanus tuna A-3, B-1,
ATD» -HAXOX(/IEHHE KOJIHYECTBA B-6, B-7, C-2, C-5)
[IPOLEHTHOTO CO/ACPIKAHHS
nykieoruaoB B uenu JIHK,
-naxoxxnenue uHel JJHK 1o
M3BECTHOM OTHOCHTEJIbHOH
monexynsapHoit macce JIHK 1
OJIHOTO M3 HYKJICOTH/OB.




| - COCTaBJICHHE 3a/1ay 110 TEMC
«HyK1€MHOBBIC KMCJIOTBI Ak |

[TpoBepka 3HAHMI, yMEHHIT H HABBIKOB MOJTyYEHHBIX NP H3YHCHHH TeMbl: «PelieHde 3aaa4 1o
MOJIEKYJIsipHOH OHOJIOrMH» COOTBETCTBYIOLIMX TpeGOBaHMAM MOArOTOBKH yPOBHA Bb] [yCKHHKOB.

4 o | |
8 TecTupoBanue 10 pasaeny: 1

«MouiekyasipHas OHoJIOrusm»

E Paznen II. Ilurosorusi - 13 4
9 Pewienue 3aaay no teme: «LIUTOIOrHA KaK | TpakTikym no peuenuio TecTupoBaHHE
Hayka. KiieTouHas Teopus» JIOFMUYECKHUX 3a1ay (3apanus Tuna A-2, A-
27.B-1,B-6,B-7,C-2) |
10 | Pemenwue 3anay no teme: « CTpoeHune [IpakTHKYM MO pELICHHUIO TectupoBanue
KJIETKH ¥ €€ OpraHoOM/IbI» JIOTHUYECKHUX M TBOPUYECKHUX 3a7ay (3ajaHus TUIA A-2,A-3,
A —27, A-32, B-1, B-6, B-
k | 7, C-1, C-2) |
11 | Pewenue 3anau no teme: «POTOCHHTES [IpakTUKyM MO PELICHHUIO TectupoBaHHe
JIOTUYECKMX 3aJ1a4 (3apanust TMna A-3, A-
. 28, B-1, B-6, B-7, C-1, C-
12) |
12 T Pewenue 3a/1a4 I10 TEME: IIpakTUKyM 1O PELIEHHIO TectupoBaHue
«DHepreTHYeCcKHii oOMeH» JIOTMYECKHUX 3a7a4 Y 3a7a4 1o (3apanms Tvna A-28, B-
| | AIrOpPUTMY | 1, B-6, B-7, C-1, C-2). |
13- | Pewenue 3anay no teme: « bHOCHMHTE3 [IpakTHKYM 1O PELICHHIO Pemienue 3aaa4 Ha TecTupoBaHue
14- | 6enka» JIOTMYECKHUX, TBOPUYECKHX 3aJay U camokonupoBanue JTHK, (3apaHus Tvmna A-3, A-
I 3a/1a4 110 aJITOPUTMY KOAHUpOBaHUE OEJIKOB, 27, A-28, B-1, B-6, B-7,

nexoauposanue monekyn JIHK.
OnpenesieHHe aMHHOKHUCIIOT 110
reveTnueckomy koay JAHK.
OnpenesieHue aMHHOKHCIIOT 110
reHETUYECKOMY KOAY

n-PHK.

Cocrasnenue u-PHK no
¢parmenty JIHK.
OnpeneneHue aHTUKOJAOHA T-
PHK 1 aMMHOKHUCJIOTBI MO
konoHy u-PHK.

3a/1auM Ha HAXOXKIICHHUE
KOJIMYECTBA HYKJICOTUIOB B
JIHK, AK B nosmnenTuae no
MCXOJAHBLIM JAHHBIM.
CocrapjieHUE 3a1au.

C:1. €21 C-5)




BEPOSITHOCTH MOSIBJICHUS
[IOTOMCTBA C 3aJaHHbIMH
npyu3Hakamu. OnpeaesieHue
KOJIMYECTBA MOTOMKOB C
33JIaHHBIMU TIPHU3HAKAMM.
OnpepaeneHye KOJIM4eCcTBa
¢)eHOTHIOB U Nr’€HOTHIIOB
MOTOMKOB.

Pemienne oOpaTHbIX 3aa4 Ha
MOHOTHOpPHAHOE CKPELIMBAHHE.
Pelienue 3anay Ha
[MPOMEXKYTOUHOE HACJIeIOBaHHE
[MPHU3HAKOB.

Pemenue 3ana4 Ha
onpeaeaeHue JOMMHAHTHOCTH
U PELICCCUBHOCTH IPU3HAKA.
Pelmenue 3anay4 Ha HEIOJIHOE
JOMUHUPOBAHUE U
KOAOMHUHMpOBAHHUE (3aa4M Ha
orpezieJIieHHe Ipyni KpoBH

16 | Pemenue 3amau no reme: « ITUIbl A€JICHMS [IpakTHKYM 10 peLIEHHIO TecTupoBaHue

KJICTOK» JIOTMYECKHUX 3a7a4 U 3aJ1a4 1o (3apnanusi THna A-4, A-
aJITOPUTMY 27, A-29, B-1, B-6, B-7,
e 1.C-1, C-2)

17 | Pewenue 3asa4 no reme: «becnoyioe U [IpakTHKyM 1O pelIeHUIO TecTupOBaHHE

MOJIOBOE PA3MHOXKEHHEY JIOTHYECKHUX 3a1ay (3apanus Tvna A-6, A-
29. B-1, B-6, B-7, C-1, C-
| | 12)

18 Penienue 3aaad o TeMe: I [TpakTUKyM MO peLIEHUIO TecTupoBaHHE
«MHauBUAYyaIbHOE pa3BUTHE JIOrMYECKHUX 3a1ay (3apaHus TMna A-6, A-
OpraHU3MOBY 29, B-1, B-6, B-7, C-1, C-

| [ 2)
19 | Tectuposanue mno paszaeny «Lluronorus» [IpoBepka 3HaHUM, YMEHHM W HaBBIKOB MOJIyYSHHbIX NPH W3yUCHHH TCMBI. «PewieHue 3aaay 1o
LIUTOJIOrMM» COOTBETCTBYIOLIMX TPeOOBAHUAM MOArOTOBKH YPOBHS BbIIMYCKHUKOB.
i Paznen II1. I'enernka - 13 4 :

20- | Pewenue 3amau no teme: «HezaBucumoe [IpakTHKyM 1O peLIEHHIO PelieHue 1 COCTaB/ICHUE TecTupoBaHue

21- | HacleaoBaHHE NPU3HAKOBY IOrHYECKHX, TBOPYECKMX 3a4a4 M | 3a/ia4 Ha MOHOTMOPHIHOE (3apanus Tuna A-7, A-8,

V. 3a/1a4 MO aJIrOpUTMy ckpemrBanue. OnpeneneHue A-9, A-30, B-1, B-6, B-7,

C-6)
ﬁmEQISO [CHCTHUYCCKHUX
3a/1a4




A

-

NOTOMKOB M POJIMTENIEH IO
3a[]aHHbIM YCJIOBHAM).
Pelienye M cOCTaBJIEHHE 3a/1a4
Ha AMrUOpHAHOE CKPEUIMBAHHC
Ha BBIICHEHHWE M€HOTHIIA
ocobei, onpeaeeHUE
reHoTHNa opraHu3ma 1o
COOTHOLLIEHHUIO
hEeHOTHITUYECKHX KJIACCOB B
[IOTOMCTBE, Ha ONpeC/ICHHEC
BEPOSATHOCTH MNOSBICHHUA
MOTOMCTBA C
aHaJIM3UPYyEMbIMH
MpU3HAKaMH.

Pemenue 3aaa4 Ha
[IONIMrHOPUIHOE CKPEILUBAHHUE.
PemeHue 3aJa4 Ha
HaX0)KJI€HHE BEPOATHOCTH
MOSIBJIEHUS. IOTOMKOB C
onpeaeeHHbIMU NPHU3HAKaMH.
OnpeneneHye KonM4ecTsa
reHOTHIIOB U (PEHOTUIIOB
MOTOMKOB.

23-
24

+—

PerieHye 3ajad o Teme:
«B3auMoaeCcTBUE Ir€HOBY

[IpakTHUKYM 1O PCLUEHHIO

3314 10 aJITOPUTMY

JIOTMYECKUX, TBOPYECKHUX 3aja4 !

PeuieHue 3aa4 Ha BCE THUIIbI
B3aUMOJIEUCTBHUS HEAJJICJIBHBIX
reHoB (KOMIUIEMEHTapHOCTb,
UCTA3, NTOJIUMEPHOE
neiicTBHE NEHOB)

TecTupoBaHue

(3anaHus THna A-7, A-8,
A-9, A-30, B-1, B-6, B-7,
C-6)

peLeHHE NFEHETHYECKHX
3aJ1a4

26

Penienuye 3aaa4 rno Teme:
«XpOMOCOMHas TeOpus
HacJIeACTBEHHOCTHY

\'l

[TpakTUKYM 1O PELIEHHIO

3a/1a4y 110 aJIrOPpUTMY

JIOTMYECKUX, TBOPUECKHX 3aJay-u

PereHue 3aj1a4 Ha CLUEIUIEHHOE
HacJieIOBaHUe, BbISCHEHHUE
reHOTHUIIOB 0coben U
onpeaeJeHre BePOSITHOCTH
POMCICHHsl TOTOMCTBA C
aHAJIM3UPYEMbIMH
MpU3HAKaMH.

Peluenue 3agay, B KOTOPbIX
paccMaTpUBaAETCs CLEMIICHHOE

M HE3aBUCUMOE HACICAOBAHHC.

TecTupoBaHHe

(zapanms tuna A-7, A-8,
A-9, A-30, B-1, B-6, B-7,
C-6)

pelLEHHE ME€HETHUCCKHX
3a7a4




R

Peruenue 3apay Ha HEMOJHOE
ClIefUIeHUe reHOB, Ha
COCTABJIEHHUE CXEM

KPOCCHHIOBEPA.

dl

27- | Pemenue 3aaa4 no TemMe: ﬁ:vm_ﬁsz«z Mo PELICHUIO | Peienue 3aay Ha TecTupoBaHue
28 | «["enHeTHka noJsia» JIOTMYECKMX, TBOPYECKMX 3a7a4 U | HacJieloBaHHE I'€HOB, (3apanus Tuna A-7, A-8,
3a/1a4 MO aJIrTOPUTMY JIOKAJIM30BaHHBIX B A-9, A-30, B-1, B-6, B-7.
X-XpOMOCOME. C-6
PernieHue peLICHHE Fr€HETHYECKHX
3a/1a4 Ha CLICTUIEHHE C 3a/1a4
Y- XpOMOCOMOM.
Perlienue 3anay4 Ha
HacJieJOBAHUE JBYX
[IPU3HAKOB CLETUICHHBIX C
T:o:oz
29 | Pewienue 3a1a4 rno Teme: IIpakTHKyM 10  peLIeHHIO Pelienue 3aaay Ha TectpoBanue
«3aKOHOMEPHOCTH U3MEHYHBOCTHY JIOTHYECKMX, TBOPUYECKUX 3a7ia4 U | ONpeaesIeHHE THNa 1 BrU/a (3apaHus Tvna A-7, A-9,
3a7a4 M0 aJIrOPUTMY MYTaLHI. A-30, B-1, B-6, B-7, C-6),
peleHUe reHETHYECKHX
, 3a/1a4
30 | Pewenue 3amay no teme: «I eHeTnka | [IpakTKyM 10 pELIEHUIO OnpeaeneHue TUIa TecTtupoBanue
YeJIOBEKa» JIOTMYECKUX, TBOPUYECKMX 3aa4 U HacJieJOBaHUs MpU3HaKa ¢ (3anaHus Thna A-7, A-8,
3a/1ay M0 aJIrOpUTMY MOMOLLBIO aHAH3a A-9, A-30, B-1, B-6, B-7,
POAOCIOBHOH. C-6) , pewieHue
reHeTUUYECKHUX 3a/]1a4
31 | TectupoBaHue no Kypcy «PemeHue [TpoBepka 3HaHU, yMEHHH H HABBIKOB MOJYYEHHbIX MPH U3Yy4YCHHH DNIEKTHBHOIO Kypca «Pewmenue |
OMOJIOrHYECKHUX 3a/1a4 B X0/1€ NMOJArOTOBKH 6HOJIOrMUECKHUX 3a1a4 B Xo/e MoAroToBk K EI'D» cooTBeTCTBYOLMX TPEOOBAaHUIM NOArOTOBKH
Kk EI"O» | YPOBHS BbINYCKHHUKOB.
32- | AHanu3 TeCTUPOBaAHHUS
33

34

3aKJIlOUYeHUue




