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IHosicHuTeIbHAA 3aIIUCKA

PaGouast mporpamma no 6uosoruu Ha 2021/22 yueOusbrit rox ansa obyqaronuxcst 10 kiracca MbOY
Cy66orunckoir COLI um.I'eposi Coserckoro Coroza C.Y.KpuBeHko pa3zpaboTaHa B COOTBETCTBUHU C
TpeOOBAHUSIMU:

o ®enepanbHOro 3akona ot 29.12.2012 Ne 273-P3 «O6 obpazoBanuu B Poccuiickoit deneparmmy;

e mpuka3za Munnpocenienus oT 28.08.2020 Ne 442 «O6 yrBepxaecHuu [lopsaka opraHuzanuu u
OCYILECTBIICHHSI 00pPa30BaTENbHON JEATETLHOCTH IO OCHOBHBIM 00I11€00pa30BaTeIbHBIM IPOTpaMMaM —
o0pa3oBaTeNbHbIM IpOrpaMMaM Ha4aJbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CpeaHEero oOIero
oOpa3oBaHus» (paclpocTpaHseTcs Ha npaBooTHoUIEeHUs 10 1 cents0ps 2021 rona);

e mpuka3za Munnpocenieaus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka opraHuzanuu u
OCYILIECTBIICHHSI 00pPa30BaTENbHOMN JIEATETLHOCTH IO OCHOBHBIM 00I11€00pa30BaTEbHBIM MIPOrpaMMaM —
o0Opa3oBaTeNbHbIM MpOrpaMMaM Ha4ajlbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CpeaHEero ooOIero
o0pa3zoBaHus» (pacpocTpaHseTcs Ha MpaBooTHOIIEHUs ¢ 1 ceHTs0ps 2021 roxa);

e mpukaza MunoOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaeanun ®I'OC ocHOBHOTO OOIIETO
00pa3zoBaHus»;

o CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMHOJIOTHIECKHNE TPEOOBaHMs K OpraHU3aIMsIM BOCIUTAHUS U
0o0yudeHus, OT/bIXa U O3J0POBJICHUS JETEN M MOJOJEKHU», YTBEPIKIECHHBIX IOCTAHOBICHUEM IJIaBHOIO
rOCYJIApPCTBEHHOTO caHuTapHoro Bpada Poccum ot 28.09.2020 Ne 28 (neiictByroT ¢ 1 ssuBaps 2021 roga);

o CanlluH 1.2.3685-21 «I'urnenndeckue HOPMATUBBI U TPeOOBAHUS K 00ECIIEUEHUIO OE30MacCHOCTH
U (unm) Oe3BPeIHOCTH Ui 4elloBeKa (aKTOpOB Cpelbl OOUTAHUS», YTBEP)KIEHHBIX MOCTAHOBICHHEM
[JIAaBHOTO caHuTapHoro Bpaya ot 28.01.2021 Ne 2 (neiictBytot ¢ 1 maprta 2021 rozga);

e KOHILICTIIIMU Pa3BUTHUS Ouonorudeckoro obpaszoBanusi B Poccuiickoit denepanuu, yrBepKIeHHOMI
pemenriem Kosternm MunuctepcrBa nmpocsemenus u Hayku PO ot 22.09.2017 rona;

e yueOHOro mIaHa cpenHero oobmero obOpazoBanuss MBOY Cy66otunckas COII um.I'epos
Cogserckoro Coroza C.Y Kpusenko

e paboyeii MporpaMMbl BOCITUTAHUS

[Tporpamma pa3pabortana Bo ucrnoiHenue nyHkra 1 [emu Ne 1 pacnopsikeHus MUHIPOCBEIICHUS
Poccun ot 15.02.2019 Ne P-8 «O6 yTBepkIeHMHM BEIOMCTBEHHOH IeleBO mporpamMmel "PaszBurne
COBPEMEHHBIX MEXaHH3MOB U TEXHOJIOTUH JIOIIKOJIBHOTO U O0IIEro 00pa3oBaHUSI.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHE.

[Tporpamma pa3paboTana B cOOTBETCTBUU ¢ OazucHbIM yueOHbIM miaHoM (bYIlom) mis crynenu
CpeaHero odmiero oopasoBaHus

Oo0ritee yncao y4eOHbIX YacoB 3a roa o0yueHus cocraniseT 34 (14 B Heaeno) B 11 kiacce.

OneHOYHBIE CPEICTBA (OIEHOYHbIE MATEPHAJIBI) M METOAHYECKHE MaTePUAJIbI padoyeii
nporpamMmsbl 1o reorpaguu ais 11 kaacca

Kaacc/Ilporpamma Ilepeyenb HCNOAB3yeMBbIX IlepeyeHb HCIOIB3YyEeMBIX
OLICHOYHBIX CPeICTB METOAHYECKHX MATEPHaJIOB
(oeHOYHBbIX
martepuanos)/ KUMpbr*

11/ IlpumepHas nporpamMmMa
OCHOBHOTI'0 00ILIero
o0pa3oBaHus 10 OUOJIOTHH €
y4€TOM aBTOPCKOM
MIPOTpaMMBbI 110 OMOJIOTHH
(ABTOpCKas mporpamma
kypca ITonomapesa N.H.,
Kyumenxo B.C., Kopauiosa
O.A., HparomunioB A.T'.,
Cumonosa T.C. buosnorus: 5-
11 xmaccer:
nporpammsl/[1.H.
ITonomapéaa, B.C.
Kyumenko, O.A. kopHuiIOBa
u 1p.]- M.: Benrana-I'pag,
2016. — 400 c)

1. KonTponsHo-
W3MEPHUTEIIbHBIC MaTePHAITBI.
Buomnorus. 11 xknacc. ®I'OC /
Cocrt. H.A. borganosa.- M.:
BAKO, 2018.

1. ITonomapesa N.H. buonorus: 11 knacc:
0a3oBbIii  ypoBeHb: yueOHuk / U.H.
ITonomapeBa, O.A. Kopuunosa, T.E.
Jlommnuna; ox. pen. W.H. I[lonomapeBoii
— 7-e u3n., nepepad. - M.: Benrana-I'pad,
2020. — 256 c.: ui..

2. ITlonomapeBa W.H., Ilammna I.H.,
Kopuunosa O.A. buonorusa. 11 kimoacc.
PaGouas Terpams. M.: Benrana-I'pad,
2019.

ILlnanupyemMsble pe3yibTaThl

JIn4yHOCTHBIE pe3yabTaThl:
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* c(OpMHPOBAHHOCTh MOTHBAIIMM K TBOPYECKOMY TPYyIy, K paboTe Ha pe3ynbTaT; OepekHOMY
OTHOILIEHMIO K IIPUPOJIE, K MATEPHUAIIbHBIM U TyXOBHBIM LIEHHOCTSIM;

* chopMHupOBAaHHOCTH YOCKAEHHOCTH B BAKHOUW POJTU OMOJIOTHH B )KU3HU OOIIECTBA;

* peanM3alMs OSTUYECKUX YCTAHOBOK HO OTHOIIEHUIO K OHMOJOTMYECKMM  OTKPBITHUSM,
MCCJIEJOBAHMSIM U UX pE3yJIbTaTaMm;

* c(hopMHUPOBAHHOCTh HAYYHOW KAPTUHBI MUpa KaK KOMIIOHEHTa O0II€YeI0BEYECKON U JINYHOCTHOM
KyJbTYpbl Ha0a3e OMOIOTHYECKUX 3HAHUN U YMEHUH;

* MPU3HAHHE BBICOKOH LIEHHOCTH JKU3HU HO BCEX €€ INPOSBICHUAX, 370POBbS CBOErO U APYIUX
JFO/IeH; peann3anusi yCTAaHOBOK 3J0pOBOro o0pasa *KHU3HH;

* Cc(pOPMHPOBAHHOCTh I103HABATEJIbHBIX MOTHBOB, HAIpPABICHHBIX Ha OBJIAJICHHE HaBbIKAMU
CaMOCTOSITENIbHOTO TPUOOPETEHNUS] HOBBIX 3HAHUM;

* 3HaHUE O MHOIo0Opa3uu JKUBOW NMPHUPOBI, METOAX €€ M3YyYEHMs, pOJIU y4eOHBIX YMEHHUH A
JMYHOCTH, OCHOBHBIX IPUHILIUIIOB U NPABUJI OTHOLIEHUS K )KMBOM IIPUPOJIE.

MeTanpeaMeTHble pe3yJibTaThl:

* OBJIQJICHHE COCTABISIIOIIMMM MCCIEA0BATEIbCKOM M NPOEKTHOW NEATEIbHOCTH, B TOM YHUCIIE
YMEHHUEM BUJIETh NPOOJIEMY, CTaBUTh BONPOCHI, BBIIBUraTh TMIIOTE3bl, JaBATh ONPEACICHUS MOHATHSIM,
KJaccu(puIpoBaTh, HaOIIOAATh, TPOBOJUTH SKCIEPUMEHTHI, IEJIaTh BBIBOABI M 3aKIIOUEHUS, OOBICHITD,
JIOKa3bIBaTh, 3aLIUILATh CBOU UICH;

* KOMIIETEHTHOCTh B 00JacTH WCIOJB30BaHUS WH()OPMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI
(UKT), ymenue paboTtaTh ¢ pa3HbIMM HMCTOYHMKAMU OMOJIOTMYECKOH HMH(OpMAIMM; CaMOCTOSATEIBHO
HAXOJUTh OMOJIOTHYECKYIO HH(OPMAIUIO B Pa3IUYHBIX HCTOUHUKAX (TEKCTE YyUeOHMKA, JOMOTHUTEIBHOM
JUTEpaType, CIPAaBOYHUKAX, CIIOBApPSAX, HHTEPHET-pecypcax); aHaAIM3UPOBaTh U OLEHUBATh HH(POPMALHIO,
peoOpa3oBEIBaTh €€ U3 OAHON (DOPMEI B IPYTYIO,

* yMEHHUE aJIeKBaTHO MCIIOJIb30BaTh PEUYEBBbIE CPEACTBA JUCKYCCHUM M apryMEHTallud CBOEH
MO3UIMH, BHICIYIINBATh U CPABHUBATH PAa3HbIE TOUYKU 3PEHMSI, apryMEHTHPOBATH CBOK TOYKY 3pEHUS,
OTCTaMBaTh CBOIO MO3UIINIO;

* CIIOCOOHOCTH BBIOMPATH LIEJIEBBIC U CMBICIIOBBIE YCTAaHOBKH JUISI CBOMX JICHCTBHH, MIOCTYIIKOB IO
OTHOILEHHIO K KUBOU IPUPOJE, 30POBBIO CBOEMY U OKPY’KAIOIIHX.

IIpenmeTHble pe3yJibTaThI:

* XapaKTEepUCTUKA COJEpKaHUs OMOJIOTMYECKUX TEOpUH (KJIETOYHOM TEOpUH, 3BOJIOLMOHHOM
teopun Y. Jlapsuna), yaenus B.J. Bepuanckoro o 6uocdepe, 3akonoB I'. Mennens, 3akoHOMEpHOCTEH
U3MEHYMBOCTH, BKJIa/J1a BBIIAIOLINXCS YUEHBIX B pa3BUTHE OMOJOrMUYECKON HAYKH;

* YMCHHE OIpPEICNATh CYIIECTBCHHbIC MPHU3HAKH OHOJOTHYECKHX OOBEKTOB M MPOIIECCOB,
COBEpUIAIOIIMXCSA B JKMBOM NPUPOJE HAa PA3HBIX YPOBHSAX OPraHU3allUM >KU3HU; YMEHUE CpPaBHUBATH
MeX1y €000l pa3iauuHble OHOJOrMYecKHe OOBEKThl; CPaBHMBAThb M OLEHMBATb MeEXAy co0oi
CTPYKTYpPHBIE YPOBHU OpPraHU3ALMH KU3HU;

* o0ObscHeHHe poau Ouosornd B (POPMHpPOBAHMM HAYYHOTO MHUPOBO33pEHUs; BKIIaja
Ouosornyeckux Teopuil B GopMupoBaHre COBPEMEHHOM eCTeCTBEHHOHAYYHON KapTHHBI

MHUpPa; OTPULATEILHOTO BIUSHUS AaJKOTrOJsl, HUKOTHHA, HAPKOTHYECKHX BEILECTB HAa pPa3BUTHE
3apoJibllla YEeJIOBEKa; BIIMSHUS MYTAareHOB Ha OpPraHM3M YEJIOBEKa, HKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHU3MBbl; MPUYMHBI HBOJIIOLIMH, WU3MEHSEMOCTH BHJOB, HACJIEICTBEHHBIX 3a00J€BaHUM, MyTallMi,
YCTOMYMBOCTH ¥ CMEHBI 3KOCHUCTEM;

* YMEHHME MNPUBOAMTH J0KA3aTEIbCTBA E€JUHCTBA XMUBOW M HEXHBOW NPUPOIbI, €€ YpOBHEH
OpraHu3alliil U SBOJIIOLMHU; POJCTBA JKMBBIX OPraHU3MOB U OKpYXKaloLIeH cpeasl; HEOOXOIUMOCTH
COXpaHEHHs] MHOT000pa3us BUIOB;

* YMEHHUE MO0JIb30BATHCS OMOJIOTMUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

* YMEHHE pellaTh 3JIEeMEHTapHble OMOJOIMYECKHE 3a/ladM, COCTaBISATH AJIEMEHTApHBIE CXEMBI
CKPELIMBAHUS U CXEMBI IIEPEHOCa BELIECTB U SHEPTUH B IKOCHCTEMaXx (L€ MUTaHUS);

* yMEHHE TMPOBOJUTH AaHAINW3 M OLEHKY pa3IWYHbIX TUIOTE3 O CYIIHOCTH J>KU3HHU, O
NPOMCXOXKACHUN JKU3HU U 4YeJOBEKa; IIOOATbHBIX HSKOJIOTMYECKHUX MpoOJIeM U MyTeH MX pelIeHHS;
MOCIIEAACTBUIM COOCTBEHHOM JIESITEIbHOCTU B OKPY>KAIOILEH cpelie; Ype3BhIYalHBIX CUTYAllUi TPUPOIHOTO
U TEXHOT'€HHOTO XapakTepa; OMOJIOrHuecKoi nHpopmauu,

MOJy4aeMOM U3 pa3HbIX HCTOYHUKOB;

* OIEHKY OJTHYECKMX AacCleKTOB HEKOTOPBIX MCCIEJOBAaHUNH B 00JACTH OMOTEXHOJIOTHH
(KJIOHUPOBaHUS, UICKYCCTBEHHOTO OIJIOJJOTBOPEHMS, HAIIPABJIEHHOTO U3MEHEHUSI TEHOMA);

* IOCTAaHOBKY OMOJIOTHYECKUX IKCIIEPUMEHTOB U 00BSCHEHHE UX PE3YyIbTAaTOB.

I[InanupyemMble pe3yJbTaThl H3y4eHHs Kypca OuoJiorum K koHny 11 knacca

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCSH:



—  packpbeIBaTh Ha MpHUMeEpax posib Ouonornu B (OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA U B TPAKTUYECKON JEATEIIbHOCTH JIIOJIEH;

— TIOHMMATh W ONHUCHIBATH B3aMMOCBS3b MEXIY €CTECTBEHHBIMH HAayKaMu: OWOJIOTHUEH, (U3HKOU,
XUMHUEH; YCTaHABIUBATh B3aUMOCBS3b ITPUPOIHBIX SBJICHHIA,

— TOHUMATh CMBICJ, Pa3inyaTh W OMHUCHIBATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATaIOIUMU
OMOJIOTMYECKUMU TTOHATHSIMU: KJIETKa, OPraHU3M, BH]I, DKOCHUCTeMa, Orocdepa;

—  UCHOJIb30BaTh OCHOBHBIE METOABl HAYYHOTO TIO3HAHWS B  y4YEOHBIX OHMOJOTHYECKUX
WCCJICIOBAHMAX, TMPOBOAUTH JKCIIEPUMEHTHI 10 HM3YUYCHHUIO OHMOJIOTMUYECKHX OOBEKTOB U SIBJICHHM,
OOBSCHATH PE3YyIbTATHI IKCIIEPUMEHTOB, aHATTM3UPOBAThH X, (DOPMYIUPOBATH BHIBOIBL;

—  ¢opMynmHpoBaTh THUIIOTE3bl HAa OCHOBAaHWUHU IMPEIIOKEHHON OHOJOTHYeCKOH HWH(pOpMaUuu W
npejiaraTh BApUAHThI IPOBEPKU TUTIOTES;

—  CpaBHHBaTh OMOJOTHYECKHE OOBEKTHI MEXIY COOOM IO 3aJaHHBIM KPUTEPHUSM, JIeJIaTh BBIBOJIBI U
YMO3aKJIFOU€HHS] HA OCHOBE CPAaBHEHHUS;

— OOOCHOBBIBaTh €IWHCTBO JKMBOM W HEXKHBOW MPHUPOJBI, POJCTBO JKUBBIX OPraHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB U OKPYKAIOIIEH CpeIbl HA OCHOBE OMOJIOTHYECKUX TCOPHIA;

—  TMPUBOJUTH TPHUMEPHI BEIIECCTB OCHOBHBIX T'PYII OPraHUYECKUX COCIMHECHHH KIIETKH (OCIKOB,
JKUPOB, YIJIEBOJIOB, HYKJIECHHOBBIX KUCIIOT);

—  pacrio3HaBaTh KJIETKH (IIPOKAPUOT M DYKAPUOT, PACTEHUH W IKUBOTHBIX) IO OIMCAaHUIO, HA
CXEMAaTUYECKUX HW300paKCHUSIX; yCTAHABIMBATh CBS3b CTPOCHUA M (DYHKIUH KOMIIOHEHTOB KIIETKH,
000CHOBBIBAaTh MHOTO00OpAa3Ue KIETOK;

—  pacrio3HaBaTh MOMYJISIUIO U OMOJOTUYECKUN BUJI 10 OCHOBHBIM MTPU3HAKAM;

— OomHChIBaTh (DEHOTHI MHOTOKJIETOYHBIX PACTEHUH U IKUBOTHBIX MO MOP(OIOTHUECKOMY
KPUTEPHIO;

—  00BACHATH MHOTOOOpPAa3He OPraHU3MOB, IPUMEHSIS HBOIOLIMOHHYIO TEOPHUIO;

—  KIAacCU(PUIUPOBATh OWOJOTHYECKHE OOBEKTHl Ha OCHOBAaHWUM OJHOTO WM HECKOJIBKUX
CYLIECTBEHHBIX MPHU3HAKOB (THUIBI MUTaHUS, CIOCOOBI JBIXaHUS U Pa3MHOXKEHHs, OCOOEHHOCTH
pa3BUTHS);

—  OOBSACHATH NMPUYUHBI HACIIEJCTBEHHBIX 3a00JICBAHHMIA;

—  BBIBJIATH HM3MEHYHMBOCTH Y OPTraHU3MOB;, OOBSCHATH IPOSBICHUE BHJIOB W3MCHYMBOCTH,
UCIIONB3YSl 3aKOHOMEPHOCTH HM3MEHYMBOCTH; CpPaBHMBATh HACIEACTBEHHYIO W HEHACIIEJCTBEHHYIO
M3MEHUYHUBOCTD;

—  BBIBIATH Mopdosornyeckue, (U3UOJIOTHUCCKHE, IMOBEICHYSCKUE aJanTalldd OpPraHU3MOB K
cpelie OOUTaHMs U IEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB;

—  COCTaBIISITh CXEMBI MIEPEHOCA BEUIECTB M SHEPTUHU B IKOCHCTEME (1IeTIH MTUTaHUS);

— TMPUBOJUTH JOKAa3aTeIbCTBA HEOOXOJMMOCTH COXpaHEHUs OuopazHooOpasusi IJis YCTOMYHMBOTO
Pa3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;

—  OLIGHMBaTh JIOCTOBEPHOCTh OMOJOTHYECKON MH(POPMAIIMH, TTOJTYYCHHOW U3 Pa3HbIX UCTOYHUKOB,
BBIICTISAITH HEOOXOAMMYI0 MH(OPMALIMIO A7 UCIOIB30BAaHUS €€ B YUeOHOU NeATeIbHOCTH U PEeIICHUH
MPaKTUYECKUX 3a/1a4;

—  TPeICTaBIATh OMOJOTHYECKYI0 HH(POpPMAIUIO B BUIE TEKCTa, TaOIHIbI, rpaduka, AUarpaMMbl U
JIeJIaTh BBIBOJIBI HA OCHOBAHWY TIPE/ICTABICHHBIX JaHHBIX;

— OICHMBAaTh pOJb JOCTH)KCHUU TEHETHKH, CEJeKIMH, OWOTEeXHOIOTMH B MPAKTHUECKOMN
JIeITEIIbHOCTH Y€JIOBEKA U B COOCTBECHHOM KU3HU;

—  OOBSACHATH HETAaTHMBHOE BIMSHUE BEIIECTB (AJKOTOJS, HUKOTHMHA, HAPKOTHYECKHX BEIIECTB) Ha
3apOIBIIIIEBOE PA3BUTHE YETIOBEKA;

—  OOBSACHATH MOCIEACTBUSI BIUSHUS MyTareHOB;

—  OOBSICHATH BO3MOKHBIE TPUYMHBI HACIIEICTBEHHBIX 3a00I€BaHUH.

Buvinycknuk na 6azo6om ypoene noayuun 603MOHCHOCHLb HAYUUMbCA:

— oasamb  HayuyHoe  O00BACHeHUe  Ouono2UYecKUM  ¢hakmam, — npoyeccam,  AGIEHUAM,
3AKOHOMEPHOCMAM, UCHOAb3YS Ouonio2udeckue meopuu (K1emouHylo, 960JI0YUOHHYIO), VUeHUue O
buocghepe, 3aKoHbl HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCU,

—  Xapakxmepuz08ams COBPeMeHHble HANPAGIeHUs 8 PA3BUMUL OUOTO2UU, ONUCHIBAMb UX B03MOICHOE
UCNONb308AHUE 8 NPAKMUYECKOU 0esimelbHOCIU,

—  CpasHUuBamuv Cnocodwvl OeieHus KiemKu (Mumo3 u metios);

—  pewambd 3a0a4u Ha nocmpoerue ppaemenma emopou yenu /JJ[HK no npeonosxcennomy gppacmenmy
nepesot, uPHK (MPHK) no yuacmky JJHK;



—  pewamsv 3a0a4u Ha onpeoeieHue KOIU4ecmsd XpoOMOCOM 8 COMAMUYECKUX U NOJIOBbIX KIIemKaX, d
makce 6 KIemKax nepeo Hauaiom OeleHus (Meuosza Uuiu mMumosa) u no e20 OKOHYAHUu (01
MHO2OKTIEMOYHBIX OP2AHUIMOB);

—  pewiamv 2ememuuecKue 3a0ayu HA MOHOSUOPUOHOE CKpewueaHue, COCMABIAMb CXeMbl
MOHO2UOPUOHO20 CKPEeWUBAHUS, NPUMEHSS 3AKOHbl HACIe0CMBEHHOCMU U UCHOIb3YSl OUONO0SUUECK)IO
MEPMUHONOUIO U CUMBOTIUKY,

—  yCcmauaenusamsv mMun HACAeO08AHUS U XAPAKmMep NpOsAGLeHUs NPU3HAKA NO 3A0AHHOU cxeme
POOOCIIOBHOIL, NPUMEHSISI 3AKOHbI HACIEOCEEHHOCHIU;

—  oyeHusamv pe3yrbmamuvl 63aUMOOCUCMBUS Uell08eKa U OKpyicalowell cpeodvl, NPOSHO3IUPOBAMb
B03MOJICHBIE NOCIEOCBUSL 0esIMeNbHOCMU Yelo8eKa OJisl CYUWeCmB08aHUsi OMOeIbHbIX OUOI0SULECKUX
00beKMO8 U YeavbiX NPUPOOHBLIX COOOUIeCmS.

Conepixanue y4eGHOro npeamera
OBIIIAS BUOJIOI'US. 11 KJIACC. (34 yacoB)

Pazoen 5 Opzanuzmennstii yposens ycuznu (16 4)

Opranusm kak Owmocuctema. OOMEH BEIIECTB W MPOLECCHI KUZHEACATCILHOCTH OPTraHU3MOB.
Perymsimus nmpoieccoB >KU3HEAEATEIBHOCTH OPraHU3MOB. THIBI MUTAHUS OPraHU3MOB: T€TEPOTPOdBI U
aBTpodbl. Pa3MHOXKEHHE OpPraHU3MOB — II0JIOBOE M Oecmojioe. 3HaueHUE OIUIOAO0TBOpeHus. JBoitHoe
OIUIOIOTBOPEHUE Y TMOKPHITOCEMEHHBIX (LIBETKOBBIX) pacTeHHil. MckyccmeenHoe oniodomeopeHue y
pacmenuii u odicusomuvix. VIHIUBUIyaTbHOE pa3BUTHE OpraHu3Ma (OHTOTeHE3). DMOpPHOHAIBHBIA U
MOCTAMOPUOHANIBHBIN TEePUObl pa3BUTUs opranu3ma. [lociencTBUS BIMSHHS ajJKOTOJsI, HUKOTHHA U
HApKOTHYECKUX BEIIECCTB HA Pa3BUTHE 3apo/iblila YesoBeka. HaciencTBEHHOCTh M M3MEHUMBOCTH —
CBOIicTBa OpraHu3MoB. ['eHeTHKa — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M HM3MEHUYHBOCTH.
M3MeHYnBOCTh MpU3HAKOB OpraHu3Ma U €€ TUIIbI (HACcIEeACTBEHHAs W HEHACJeICTBeHHas ). MyTtaiuu, ux
MaTepuaibHas OCHOBA — M3MEHEHHE T'€HOB M XPOMOCOM. Mymacensl, ux e1usnue Ha opeaHusm 4eno8exka
u orcugyro npupody. I'eHeTnueckne 3aKOHOMEPHOCTH HACJIEIOBAHUSI, YCTAHOBJICHHBIC

I'. MengeneMm, UX UTOJIOTUYECKUE OCHOBBI. MOHO- U quruOpuaHoe ckpeuuBanue. OTKIOHEHUS OT
3akoHOB I'. Mennens. 3akon T. Moprana. BzaumopeiictBue reHoB. XpoMOCOMHasl TEOPUs

HacyencTBeHHOCTH. COBpEMEHHbIE MPEACTAaBICHUSI O TeHEe, TeHOTHUIIe U TeHOMe. | eHeTHKa monaa u
HacJeJI0BaHME, CIICIUICHHOEe C ToyioM. HacneacTBeHHble OO0NE3HM 4YeNOBEKa, WX NpoduiIakTHKA.
Omuueckue acnexmvl Meouyuuckou 2eHemuky. DaKTOPbI, ONPECISIONINE 3I0pPOBbE UEIOBEKa.
Teopuecmso Kkak ¢haxmop 300p0o6bs u NOKAzamenb 00paA3a JHCU3HU YenoseKd. | eHETUYEeCKHEe OCHOBBI
cenekuuu. Bxmag H.M. BaBunoBa B paszButue ceneknuu. Yuenue H.M. BaBunoBa o nentpax
MPOUCXOKACHHUS  KYJIbTYpPHBIX pacTeHuil. (OCHOBHBIE METOJbl  CENEKIUU: TUOpUAu3anus |
UCKYCCTBEHHBIN 0TOOp. brorexHomorus, e€ JocTHKeHHs. DTUYECKUE aCTIeKThl HEKOTOPBIX MCCIEA0BaHUN
B OMOTEXHONOTUU (KJIOHUPOBAHHE, WCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMNPABICHHOEC W3MEHEHUE
reHoMa). Bupycel — Heknerounas ¢opma xu3Hu. BupycHbie 3a0oneBanusa. CrnocoObl NMpoQHIaKTUKH
CII1la. Oprann3MeHHbINH YPOBEHb KU3HU U €T0 POJIb B IPUPOJIE.

Jlabopamopnas paboma Ne 1 MoaudukanmoHHas U3MEHYUBOCTD.

Pa3zoen 6. Knemounuwiit yposens sncuznu (9 u)

Passutue 3Hanwmii o knetke (P. I'yk, K.M. bap, M.A. lUlneiinen, T. [lIBann, P. Bupxo). Llutonorus
— HaykKa o0 KJeTke. MeToapl M3yuyeHUs KIEeTKH. BO3HMKHOBEHHE KJIETKH KakK ATal JBOJIOIHOHHOTO
pa3BuUTUs KU3HU. KieTka — OCHOBHasg CTPYKTypHas, (DyHKIHMOHAJIbHAas W TeHETHYEeCKas eIuHHUIlA
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHu3MoB. MHOTO0Opa3ue KieTok u Tkaneu. Kierounas teopusi.
3HaueHHE KJIETOYHOM TEOPHUM B CTAHOBIEHUM COBPEMEHHOW €CTECTBEHHOHAyYHOH KapTUHBI MHpA.
OcHoBHbIe yacTH KJIeTKH. [loBepxHOCTHBIN KOoMITIekce. [luTomnasma, e€ opraHouasl U BKIOUYEHU. Sapo.
[TocTossHHBIE ¥ BpEeMEHHBbIE KOMIIOHEHTHI KIETKH. MeMOpaHHble W HEMEMOpaHHbBIE OpPTaHOWIBI, HX
(GYHKIIMH B KJIETKE.

HosinepHapie (MIPOKAPUOTHI) U SIEPHBIE (PYKAPUOTHI) OPTaHU3MEL. [ unomesvl 0 NPOUCXOHCOEHUU
aykapuomudeckou kinemky. JKW3HEHHBIM LUK KIETKHA. JleneHue KIeTKH — MHTO3 W MeWo3.
ComaTnueckue U moyioBbie KieTkun. OcCOOEHHOCTH 00pa30BaHuUs MOJIOBIX KIEeTOK. CTpyKTypa U (yHKIIUU
xpomocoM. Crneyuguueckue Oenku xpomocom, ux gyukyuu. XpoMmatuH. KoMmakTuzamus XpOMOCOM.
JIMTUIOMAHBIN U TaTuIONAHBIN HA0OpEI XpOMOCOM. ["OMONIOTHYHEBIE

¥ HETOMOJIOTUYHBIE XPOMOCOMBI. [ apMoHnus u yenecoobpazHocms 6 dxcugou npupooe. KieTouHbrit
YPOBEHb OPraHU3aLIUU KU3HHU U €T0 POJib B IPUPOJIE.

Jlabopamopnas paboma Ne 2 ViccnenoBanue (a3 MUTO3a Ha MUKpOIIpeTiapare KJIETOK KOHYHKA
KOPHSI.

Pazoden 7. Monexynapuulii yposens ycuznu (7 u)




XVMMUYECKUN COCTaB KIETKU. Makpo- M MHKpodjieMeHThl. OpraHmdyeckue M HEOpraHMYeCcKHe
BEIIIECTBA, UX pPOJIb B KiIeTKe. MOHOMEpHBIE U MOJIMMEpPHbIe coenHeHHs.. OCHOBHbIE OMOIOIMMEPHBIE
MOJIEKYJIbI KMBOW Marepuu. CTpO€HHME M XHMHUYECKHI COCTAaB HYKJIEMHOBBIX KHUCIOT. CTpyKTypa u
dbyakuun JIHK. Permmukamms JIHK. Marpuunas dbyakums JTHK. [IpaBuno xomminementapHoctu. ['eH.
I'enernueckuit xon. Ilonsarue o xomone. Ctpoenue, ¢pyHkuuu u MHoroobOpasue popm PHK B kierke.
Ocobennocmu JIHK xnemox saykapuom u npoxapuom.

[TnacTuueckuii u >HepreTrueckuii ooMeH. I[lporecchl cuHTE3a Kak 4acTh MeTaboiIHM3Ma KHUBOUH
kieTku. dorocunte3. CBeTOBbIE M TEMHOBbIE peakuuu (orocuHTe3a. Posb (oTocuHTe3a B npupoze.
XemocuHTe3. Jranbl 6uocuHTe3a Oenka. MoJeKysipHbIe MPOLECChl PACHICTIIICHUS BEIIECTB B KIIETKE.
[TonsiTe O KIJIETOYHOM JbIXaHUM. DECKMCIOPONHBIM M KHUCIOPOIAHBIA JTalbl JbIXaHUSA Kak CTaluu
oOecnieueHus KIETKU 3Hepruei. Pecynsamopbl 6uomonexynsapuvix npoyeccog. 11ociencTsus AesiTeIbHOCTH
yenoBeka B Ouocgepe. OnaHOCTh XMMUUYECKOTO 3arpsi3HEHUs OKpyxaroei cpeasl. [IpaBuna noseneHus
B TNPHUPOJIHON cpene. 3HaueHue 3KON02UHeCKOM KYIbmypbl yenoseka u odbujecmsa. MONEKyIIpHBIT
YPOBEHb KHM3HH, €r0 OCOOEHHOCTHU U POJIb B IIPUPOJIE.

Kypcueom BblieneH marepuan, KOTOPBINA MOJJICKUT M3YyUSHHIO, HO He BKJIIOUEH B TpeGoBaHus K
YPOBHIO ITOATOTOBKH BBIITYCKHHKA.

TEMATHYECKOE INTAHUPOBAHUE no 6uonoruu, 11 kiace
Tematuueckoe IuUIaHUpoBaHHE MO Ouosoruu uis 10-ro Kjacca COCTaBIEHO C y4eToM paboueit

IporpaMMbl BOCHIMTaHUsA. BocnuTaTenbHbI NOTEHLMAN JAHHOIO y4eOHOro mpeaMmera oOecreduBacT
peaTH3AIHIO CIISAYIONUX IIEJIECBBIX MPUOPUTETOB BocnuTaHus oOydarommxcst COO:

1. Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS K TPYAY, y4acThe B IPOU3BOJICTBEHHOM MPaKTUKE.

2. Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHS K JieJiaM, HAIIPABJICHHBIM Ha T0JIb3y CBOEMY POJAHOMY CEIy
palioHy, Kpato, CTpaHe; IPUPOAOOXPAHHBIM JIEJIaM.

3. Pa3BuTHe IGHHOCTHOTO OTHOIICHHUS K OIBITY CAMOCTOATEILHOTO MPHOOPETEHUSI HOBBIX 3HAHUH,
MPOBEJICHUS HAYYHBIX UCCIIEIOBAaHUI, ONBITY MPOECKTHON ACSITENbHOCTH.

4. Pa3BuTHE IIEHHOCTHOTO OTHOIICHUS K OMBITY BEIEHHUS 3I0POBOTO 00pa3za KU3HU U 3a00THI O
3J10pOBbE APYTUX JIOJIEH.

Ne . Koa-Bo | JlaGopaTopHbie | KoHTpOIbHBIE
Tembl pa3aenoB padoyeii mporpaMmsbl

n/n 4acos padoThI padoThl

1. | Opranu3aMeHHBbIH YpOBEHb OPTaHU3AIMH KU3HU 17 1 2

2. | Kilerounslii ypoBeHb OpraHM3alyy )XU3HA 9 1 1

3. | MonekynsipHbIil ypOBEHb OpraHU3alluu )KU3HU 8 - 1

Htoro: 34 2 4




IIpuaoxenne 1.

Tectsl o 6mosorum 11 kiaacc.
Tema «MoJieKyJasIpHBII YPOBEHb KU3HU»

1 sapuanm
1. @epMeHTHI BBITIONHSIOT CIIEAYIOINe () YHKIUH:
A. ABIIIFOTCS. OCHOBHBIMH UCTOYHUKAMH SHEPIUU
B. yckopsitoT OMOXUMHUYECKHE PEaKIIuu
B. TpaHCIOpTHUPYIOT KUCTIOPOL
I'. yyacTBYIOT B XUMHYECKOW PEAaKLMHU, IPEBPAILASICH B IPYTUE BELIECTBA.

2. K oprannyeckuM BelllecTBaM, BXOSIIUM B COCTaB KJIETKU, OTHOCST:
A. OeNKH, )KUPBI, YTIIEBOIbI B. AT®
b. HyKIEMHOBBIE KUCIIOTHI I'. AHMOHBI C1a0BbIX KUCIIOT.

3. benku — 6uonornyeckue noJauMepbl, MOHOMEPAMU KOTOPBIX SBIISIOTCS:
A. HYKJICOTHUIBI B. menTuabl
b. aMmuHOKUCIOTBI I'. moHOCaxapuabl.

4. MeTa0o13M CKJIaIbIBACTCS UX JIBYX B3aUMOCBSI3aHHBIX M IIPOTHUBOIOJIOKHO HANPABICHHBIX
IPOLIECCOB:

A. )KM3HU U CMEPTH

b. cunresa u pacnana

B. B030yXaeHHS 1 TOPMOXKEHUS

I". mornomeHus KUCI0poa 1 BBIICICHUS YTIIEKHCIIOTo ra3a

5. Beibepute oMH «IMLITHUI TEPMUH
A. Momnekyna

b. peakTus

B. peakuus

I'. pepment

6. IIpotyKThl pOTOCHHTE3A MTPEICTABICHBI B BHJIE MOHOCAXAPHUIOB U MOJIMCAXAPHJIOB
A. Oenku B. aunuaer
b. yrneBozsl I".dbepmenTHI

7. BnustoT Ha MPOHUIIAEMOCTh MEMOpPaH M aKTUBHOCTh MHOTHX ()epMEHTOB
A. Oenku B. aunuasr
b. yrneBozsl I'. ropMOHBI

8. BeiOepuTe OIMH «IUIIHHID TEPMUH
A Perumukanus B. PHK
b. IHK I'. ren

9. Peakuuu cuHTE3a UYIIHME C TOMOIIBIO COJIHEYHON SHEPTUU HA3bIBAIOT
A. hoTtommzom

b. ®oTtocunTEezom

B. Metabonmu3zmoMm

I'. rmukonu3oM

10. DnemMeHTapHast YaCTHIIA TeHETHUECKON HHPOpMAITHH
A. Koxg B. JTHK
b. ren I'. PHK



Tectsl o 6mosorum 11 kiaacc.
Tema «MoJieRyJIsIpHBIN YPOBEHb KU3HU»

2 sapuanm

1.IIpouiecc BEICBOOOKIECHUSI HEOOXOAUMOM SHEPTUHU U3 OPTaHUYECKUX BEIIECTB MyTEM HX
pacuIeTIeHHs] Ha3bIBAIOT

A. OMONOTHYECKUM OKUCIICHUEM B. rnmukonuzom

b. aspoOHbIM paciiemnienueM I'. boTomuzom

2. Hu3koMoIeKyIsipHbIe OpraHUYeCKHE BEILECTBA PErYIUPYIOIINE MPOIECCH B KIETKE
A. benku B. ButamMuumnl
b. JIununst I'. pepmeHTHI

3. BemectBa >XMBOM KJIETKH, HE YYACTBYIOIIME B XUMHUYECKOM peaKIuu, HO YCKOPSIIOLIUE €€:
A. ®epmeHTHI B. T'opmonsbl
b. Buramunbl I'. KodepmeHThI

4. I'pynna He3aMEHUMbIX HEOOJBIINX 110 KOJIMYECTBY MUHEPAIbHBIX BEIIECTB,
o0ecrevynBaroIuX KU3HEAeATeIbHOCTH OPTaHU3MOB

A. MUKpPO3JIEMEHTBI B. ®epmenTsl

b. MmakposneMeHThI I'. kopepmMeHTBI

5. OIMH U3 UCKYCCTBEHHBIX MOJIMMEPOB, OKa3bIBAIOLIUMCS B X034 CTBE YEJIOBEKA MOJIE3HBIM:
A. nemtonosa B. nonustriien
b. ¢ropomacr I'. monucrepon

6. BemectBa yHHUTOXAIOIINE BPEAUTENCH CEIbCKOX03IMCTBEHHBIX KYIbTYP, MOBHIIIAIOMINX X
YPOKAMHOCTh

A.repOunm bt B. Munepanbabie ynoOpeHus

b. nectunmuan:

7. BpibepuTe OAMH «WIMIIHUN» TEPMUH
A. Monexkyna B. peakuus
b. peaktus I'. pepment

8. BriOepure 0JIMH «IUIIHUI» TEPMUH
A Genok B. makpomonekyna
b. amuHOKMCIIOTA I'. sHeprus

9. BriOepuTe 0OIMH «WIMLIHUI TEPMUH
A GuocuHTe3 B. tpancasauus
b. ¢orocunres I'. TpaHckpunms

10. Bribepute 0UH «IUIIHUN» TEPMHUH
A yrieBojsl B. xupsl
b. 6enku I'. yrnepo






