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Paccmotpeno Ha [IIMO yuwurereii CornacoBaHHO
eCTeCTBEHHO-MAaTeMaTH4eCKOro UKJIa

3aMecTHTelNb aupekTopa no YP

Pa6ouast mporpaMmma

Yuebubiit npeamer buomorust

Kmace 11
VpoBeHb 0b6pasoBaHusi cpejiHee obuiee

Cpok peaymsarym niporpammbl 2019-2020 y4eOHbIN rof,

KOJIM4ecTBO 4acoB 110 y4eBHOMY TUIaHy: Bcero 34 uaca (OB) B TOJI; B HE/IEJIIO 1 yac

Pabouyas rporpamma COCTaBJIeHa Ha OCHOBeE:

- deepabHOrO rOCYAaPCTBEHHOTO 06Pa3soBaTeIbHOrO CTaH/AApTa CPEAHEro ob1iero o6pasosarms (ProC COO)
YTBEPKJEHHOTO  IpMKasoM MuHMCTepPCTBa o6pasosanust u Hayku P® ot 17.05.2012 Ne 413

- OCHOBHOI}1 06pa30BaTeIbHOM MTPOrPaMMbl CPeIHEro o61ero o6pasosanus MOV Berkainmckast COILI Nel, yrBepsKIeHHOM
nipukasom aupekropa ot 30.08.2019 Ne201

- mporpamma kypca 6uonoruu 10-11 wiaccos/M.H.TTonomapésa, O.A.Kopuunosa, JI.B.Cumonos

C60pHMK TporpamMm st 06111e06pasoBaTe/IbHbIX yupesxaenmit.5-11 xnaccoy/ .H.TTonomapéaa u ap. -M.: Benrana-I'pad,

2014
Vye6unk Buonorus.11 kinace 6a3obiii yposeéns/V.H.ITonomapésa, 0.A.Kopuunosa, T.E.JIommmHa. - M.: Benrana-I'pad,
2018

Pabouyio mporpammy cocTaBuia %V .C.Masnbluesa




IInanupyemMbie pe3y/IbTaTbl OCBOEHMSI YUY€OHOT0 MpeaMeTa
JIMUHOCTHBIE pe3yIbTaThI:
* copMMPOBAHHOCTh MOTUBAIIMM K TBOPUECKOMY TPYY, K paboTe Ha pe3yJibTaT; 6epeskHOMY OTHOIIIEHMIO K IIPUPOJIE, K
MaTepuaabHbIM U TYXOBHBIM 1IEHHOCTSIM;
* chopMMPOBAHHOCTb YOEKIEHHOCTY B BaSKHOM POJI OMOJIOTUM B SKM3HM OOIIIECTBA;
* peayin3als ITUUECKUX YCTAHOBOK HO OTHOIIIEHUIO K OMOJIOTMYECKMUM OTKPBITUSIM, MUCCAeNOBAaHMUSIM U UX pe3ysbTaTaM;
* copMMPOBAHHOCTh HAYUHOM KapTMHBI MMPa KaK KOMIIOHEHTa 00l1ieue/I0BeYeCcKon 1 JIMYHOCTHOM KYJIbTYphbl Habase
61MOIOTUYEeCKNX 3HAHUM U YMEHWIT;
* TIpM3HAHME BbICOKOM IIEHHOCTY JKM3HM HO BCEX €€ IPOSIBIIEHNUSIX, 3TOPOBbsI CBOETO U APYTUX JIIOIEN; pean3aumsi yCTaHOBOK
3I0POBOr0 06pa3a >KMU3HM;
* chopMMpPOBAHHOCTD MTO3HABATEIbHBIX MOTUBOB, HAaIIpaBJIEHHBIX Ha OBJIaJleH)e HaBbIKaMy CAMOCTOSITEIbHOTO MPUOOpEeTEeHNS
HOBBIX 3HAHUIL;
* 3HaHME O MHOTOOOpa3uny sKMBOM IIPUPOIbI, METOAAX €€ U3YUeHMs, POJIU YIEOHbIX YMEHUI IJISl IMYHOCTU, OCHOBHBIX
MIPUHIIUTIOB U TIPaBMJI OTHOIIIEHMS K XMBOM IIPUPOJIE.
MeTtanpeaMeTHbIe pe3y/IbTaThI:
* OBJIaJIEHME COCTABJISIIOIIMMM MCCIeN0BATE/IbCKON U IIPOEKTHOM JIeSITeIbHOCTY, B TOM UMC/Ie YMEHMEM BUAETh ITPobeMy,
CTaBUTb BOIIPOCHI, BBIIBUTATb TUIIOTE3bI, JaBATh ONpene/ieHNs TOHITUSIM, Kaaccu@uimpoBaThb, Hab/II01aTh, IPOBOAUTH
9KCIIEPUMEHTBI, J1eJIaTh BbIBOJIbI U 3aKJIIOUEHMSI, OObSICHSITD, IOKAa3bIBaTh, 3aIIMIIIATh CBOM UJIEN;
* KOMIIETEHTHOCTb B 00JIaCTY MCIOJIb30BaHMsI MHOOPMOHHO-KOMMYHMKATUBHBIX TexHosorun (UKT), ymeHnne paboTaTh C
pPa3sHbIMM MCTOYHMKAMM OMOJIOrMUECKON MHGOPpMAIINM; CAMOCTOSITe/IbHO HAXOAUTh OMOJI0TMYeCcKyIo MHGOPMAIIMIO B Pa3INYHbIX
MCTOYHMKAX (TEeKCTe yueOHMKA, TOMTOJTHUTEIbHON JIUTepaType, CIIPAaBOYHMKAX, CJIOBAPSIX, MHTEPHET-pecypcax); aHaIM3MpPOBaTh U
OIleHMBaTh MH(OPMaIINIO, TPeoOPa3OBbIBATh €€ 13 OJHOM (OPMBI B IPYTYIO,
* YMeHMe afeKBaTHO MCITOIb30BaTh peuyeBble CPeICTBA AMCKYCCUM M apryMEeHTAaIMM CBOEN MO3UIIMM, BBICTYIIIMBATD M CPaBHMBATD
pasHbIe TOUKM 3peHMs], apTYMEHTMUPOBATh CBOIO TOUKY 3pEHMSI, OTCTaBaTh CBOIO IMO3MUIINIO;
* CITOCOOHOCTH BbIOMPATD II€JIEBBIE ¥ CMBICJIOBbIE YCTAHOBKM JIJISI CBOMX JIECTBUIM, ITOCTYIIKOB IO OTHOIIEHUIO K JKMBOM
MIPUPOJIE, 3I0POBBIO CBOEMY U OKPY>KAIOILIMX.
IIpenMeTHbIE pe3y/IbTaThbl:
* XapaKTePUCTMUKA COAEepsKaHMsI OMOJOTMYECKUX Teopun (KJIETOUHOM Teopun, 3BOJOIMOHHON Teopun Y. [apBuHa), yuenus: B.1.
Bepnanckoro o 6uochepe, 3akoHOB I'. MeHmesiss, 3aKOHOMEPHOCTEN M3MEHUYMBOCTH, BKJ/IAIa BhIJAIOIIMXCS YIEHBIX B PA3BUTHE
61107I0TMYEeCKOI HAYKH;



* YMEeHMe ONpeAessiTh CyllleCTBEHHbIE MPU3HAKM OMOJIOTMYeCKUX 0OBEKTOB U MTPOI[ECCOB, COBEPIIAIOIIMXCS B KMBOM MIPUpOAe Ha
pa3HbIX YPOBHSIX OpraHM3alMy XXMU3HM; YMEHMEe CPaBHMBATh MEKIY COOOM pasanyHble OMOJOrMuecKiie 00beKThl; CPaBHMUBATh U
OIIeHMBAThb MEXY CO00M CTPYKTYpPHbIE YPOBHM OpraHM3alUy sKU3HU;

* 00BsICHEHME poJiu 6uosioruy B GOpMUPOBAHMM HAYUHOTO MMPOBO33peHMST; BKJIa[a OMOJIOTMUYeCKUX Teopuit B GopMUpOBaHe
COBPEMEHHOM eCTeCTBEHHOHAYYHOM KapTUHbI

MMpa; OTPUIIATEILHOTO BIMSHUS aJIKOT0JIsI, HUKOTMHA, HAPKOTUYECKMX BellleCTB Ha pa3BUTHE 3apO/iblilia UejI0BeKa; BIAVSHUS
MyTareHOB Ha OpraHM3M UYeJIOBeKa, 9KOJOrMueckux akTOpoB Ha OPraHM3Mbl; IIPUUMHBI SBOJIIOLIVNM, MU3MEHSIEMOCTH BUIOB,
HaCJIeACTBEHHBIX 3a00/1eBaHMI1, MyTalllii, YCTOMUMBOCTY M CMEHbBI 9KOCUCTEM;

* yMeHMe TIPUBOIUTD AOKA3aTeIbCTBA €AMHCTBA KMBOM M HESKMBOM MPUPOIbI, €€ YPOBHEN OpraHm3aliMu 1 3BOJIIOVN; POACTBA
SKMBBIX OPTaHM3MOB M OKPYKaIoIlei Cpeibl; HEOOXOAMMOCTY COXpaHeHNsI MHOTOOOpasusl BUJIOB,;

* YMEHMe I0JIb30BaThCSI OMOJIOrMUECKON TEPMMHOJIOTMEN Y CMMBOJIMKOIN;

* YMEHMe pellaTh 3JieMeHTapHble OMoJIorMueckye 3agaui, COCTaB/ISITh 2JIeMEHTapHbIe CXeMbl CKpeIlMBaHMS M CXeMbI IIepeHoca
BeIeCTB ¥ SHePrMM B SKOCKUCTeMax (Leny MUTaHus);

* YMeHMe ITPOBOJIUTD aHAJIN3 U OLIEHKY Pa3IMUHbIX TUIIOTE3 O CYIITHOCTY SKU3HU, O IPOMUCXOKIEHUN JKU3HU U UeJIOBEKA;
IJ7100aJIbHBIX 9KOJIOTMUECKUX ITPO6JIeM U ITyTeN UX pellleHus ; TOCTIeACTBUI COOCTBEHHOM JIeSITeIbHOCTY B OKPYSKAIOIIEN CPeJIE;
Ype3BbIUAMHbBIX CUTYyaALV IIPUPOTHOTIO M TEXHOTE€HHOTO XapaKTepa; 6uosiornyeckon nHGopmaiun,

MIOJTyYaeMOM U3 pasHbIX MUCTOUYHUKOB;

* OILIEHKY 3TUUYECKNUX aCIIEKTOB HEKOTOPBIX MCC/IETOBAHMI B 001aCTY OMOTEXHOIOTUM (KJIOHMPOBAHMSI, UICKYCCTBEHHOI'O
OILJIOAOTBOPEHMSI, HAIIPABJIEHHOTO M3MEHEHMS TEHOMA);

* [IOCTAHOBKY OMOJIOTMYECKUX IKCIIEPUMEHTOB U OObSICHEHME UX PE3yIbTaTOB.

CopgepskaHue y4eOHOT0 ImpeaMeTa
OpraHusMeHHbIN YPOBEHb >KM3HU

OpraHnsMeHHbI YPOBEHb JKMU3HM U €ro poJib B npupoae. Oprannsm Kak 6uocucrema.

OO6MeH BellleCcTB ¥ TMIPOLIECCHI KU3HENESTEJbHOCTM OpPraHM3MOB. Peryssdius IMpoleccoB >XM3HeHesITeTbHOCTU
OpraHMsMoB. Pasjamunsi opraHu3MoB B 3aBUMCMMOCTM OT CIOCO0a MUTaHMUS: reTepoTpodbl (carmpoduThl, XUIIHUKY, ITapa3suThl) U
aBTOTpO®dbI (hOTOTPOdBI, XeEMOTPODHI).

Pa3mMHOKeHMe opraHu3MoOB — I10JI0Boe U 6ecrniosioe. OIUIOHOTBOpeHMe U ero 3HadyeHue. [IBoMHOe OIJIONOTBOPEHUE Y
MMOKPBITOCEMEHHBIX (IIBETKOBbIX) pacTeHui. IcCKycCTBEHHOe OIJIONOTBOPEHNE Y PACTEHUM U KMBOTHbIX.



VuguBuayaibHOe pasBUTME oOpraHusMa (OHTOreHes). OMOPMOHAIbHBIN ¥ IOCTIMOPUOHAIBHBIN MEPUOIbI Pa3BUTHUS
opranusma. [TocyiemcTBUS BAMSHUS aJIKOTOJISI, HUKOTVHA M HAPKOTUUECKMX CPENICTB Ha pasBUTHME 3apO/IbIIlia YeIOBEKa.

HacienctBeHHOCT ¥ M3MEHYMBOCTh — CBOMCTBAa OpraHMsMOB. ['eHeTuka - HayKa O 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHUYMBOCTH.

V3MeHUMBOCTh IPU3HAKOB OpraHu3Ma 1 ee TUITbI (HacJIeACTBEeHHAsT M HeHac/leACTBeHHas ). MyTauyy, X MaTepyuaibHbIe
OCHOBBI — U3MEHEH)Ee TEeHOB ¥ XpOMOCOM. MyTareHsl, X BMSHME Ha OpPraHM3M YeJI0BeKa M Ha KUBYIO MPUPOIY B LIEJIOM.

['eHeTHYeCcKMe 3aKOHOMEPHOCTM HACJIeMOBaHMS, YyCTaHOBJIeHHble [.MeHpeneMm, UX ILMUTOJOTUYECKME OCHOB.
MoHorn6puagHoe 1 gUurnopuaHoe cKpemmBannue. 3akoH T.Moprana. XpoMocoMHasi Teopust HacJIeICTBEHHOCTH. B3anumonelicTBue
reHoB. CoBpeMeHHbI€e ITPeICTaB/JIeHNs O r'eHe, FTeHOTUIIE U I'eHOMe.

['eHeTMKa moJia ¥ Hac/JeloOBaHMe, CleIVIeHHOe C IojioM. HaciencTtBeHHble 60Jie3HM, UX MPOGUIAKTUKA. DTUUECKME
aCITIeKThl MEIUIIMHCKO T'€HEeTUKM.

Bupycsl — HeksleTouHast hopMa CyIlecTBOBaHMs OopraHn3mMoB. BupycHble 3a6oseBannsi. Crioco6sr 60pbobl co CITUTom.

JlabopaTtopHas pa6ora Ne 1 « MoaudukaimoHHas UsSMEHUMBOCTb»
K/ieTouHbIV ypOBEHb KU3HM

KiieTouHbIl1 ypOBeHb OpraHm3aliMy KU3HU U ero poyib B mpupone. Passutue snanuit o kierke (P.I'yk, K.M.bap,
M.IInennen, T.llIBanH, P.BupxoB). MeToasl n3yueHns: KIETKMN.

Knerka kak sTam 3BOIIOLMM SKMBOIO B McTOpuM 3emin. MHorooGpasme KjaeTOK M TKaHel. KjeTka - OCHOBHast
CTPYKTYpHas ¥ QYHKUIMOHAIbHAS eAVMHNUIIA KU3HEIEesITeIbHOCTY OAHOKJIETOUYHOTO ¥ MHOTOKJIETOUYHOT'O OPraHM3MOB.

OcHOBHbIE TIOJIOKEHUSI KJIETOYHOM Teopuyu. 3HAuyeHMe KIETOYHOM TeOpuM B CTAHOBJIEHMM COBPEMEHHON
€CTeCTBEHHOHAYUYHOM KapTMHBI MUpA.

OcHOBHBIE YaCTM B CTPOEHMM KJIEeTKM. IIOBEpXHOCTHBIM KOMILJIEKC KJIETKM - Ouosiormyeckass MeMOpaHa.
[IuToriasma ¢ opraHouiaMu 1 BKJIIOUEHUSIMU. SIIpo ¢ XpoMocoMaMu.

[TocTosiHHBIE ¥ BpeMeHHbIe KOMIIOHEHTBhI KJIeTKM. MemOpaHHble ¥ HeMeMOpaHHble OpPraHoOMAbl, MX (YHKLUM B
KJIETKe.

Knertounsnli IMKA SKU3HM KIETKU. [leneHme KIeTKM - MuTO3 U Meno3. CoMaTMuecKue ¥ II0JIOBbI€ KJIETKU.
OcobeHHOCTM 00pa30BaHMS ITOJIOBBIX KJIETOK.



Ctpykrypa xpomocom. Cremnmbpuueckme O6eaKM XpoMocoM, uxX O¢GyHKumM. XpomatuH - Komiiekc JHK wun
crienduyeckux 6enkoB. KoMmmaktusaims xpomocom. OYHKIMM XPOMOCOM KaK CUCTeMbI T'e€HOB. IUIIJIOMIHBINA M TaIIOUIHbBINI
HabOp XPOMOCOM B KJIeTKaX. | 'OMOJIOrMYHbIE ¥ HETOMOJIOIMYHbIE XPOMOCOMbI. 3HAUeHMe BUIOBOIO ITOCTOSIHCTBA UMCIa, GOPMBbI
" pa3MepoB XPOMOCOM B KJIETKAX.

JlabopaTopHast padora.

1. Habmogenne da3 MuTo3a Ha MUKpOITperiapaTe KJIeTOK KOHYMKA KOPHS;

Mo/1eKy/ISIpHbIA YPOBEHb KU3HU

MoJiekyJISIpHBIM YPOBEHD KM3HU, €T0 OCOOEHHOCTH U POJIb B MPUPO/IE.

OcHOBHbIE XMMMYECKME COeOMHEHMSI >KMBOM MaTepumu. Makpo- ¥ MUKpPOIJEMEHTbl B >KMBOM BeIeCTBe.
Oprannueckne ¥ HeOpraHMYecKue BellecTBa, MX pojb B KIeTKe. Boma - BakHBI KOMIIOHEHT >KMBOro. (OCHOBHbIE
6MOIIO/IMIMEPHbBIE MOJIEKYJIbI 3KMBOV MaTtepun. [IoHITIE O MOHOMEPHBIX U ITOJIMIMEPHBIX COeOUHEHMSIX.

Posb opranmMueckux BeIECTB B KJIETKe OpraHu3Ma yejioBeka: 6eJIKOB, YIJIEBOAOB, JTUIIUIOB, HYKJIEMHOBBIX KUCJIOT.

CTpoeHne M XMMUUYECKIUI COCTaB HYKJIEMHOBBIX KUCIOT B KjeTke. [loHaTne o Hykiaeotume. CTpyKTypa M QYHKIUA
IOHK - HocuTens HacienctBeHHOM uHopmaruu kiaetku. Permmkanus [THK. Matpuunas ocHoBa permkanuu JTHK. ITTpaBuio
KomIuieMeHTapHOCTH. 'eH. IToHsiTie 0 KomoHe. ['eHeTnueckuit Koa. Ctpoenne, GyHKIMK 1 MHorooopasme dopm PHK B kieTke.
Ocob6ennoctu JIHK k/1eTok syKapuoT 1 ITPOKapuoT.

[Iporecchl CcMHTE3a KaK 4YacTh MeTaboym3Ma B SKMBBIX KieTKaxX. DOTOCMHTE3 KaK YHUKaJIbHAs MOJIEKYJISIpHAs
CUCTeMa IPOIIeCCOB CO3[aHMUSI OpraHmyeckux BelnecTB. CBETOBbIE M TEMHOBbIE peakiuyu ¢oTocuHTe3a. Posib ¢doTocuHTE3a B
TIpUpOJIE.

[Tporteccor 6GuocHHTE3a MOJIEKYJT OesTka. DTarbl CMHTEe3a.. MaTpuuHOe BOCITPOM3BOACTBO OEJIKOB B KJIETKE.

MouJiekyJiIpHbIE IIPOLIECCHI PaCIIEIJIeHUsI BeIeCTB B 3JIEMEHTAapHBbIX OumocucTeMax KaK 4acTb MeTabosm3Ma B
Ki1eTkax. [IoHSITHE O KJIEeTOYHOM ObIXaHuM. BecKMUcIOpOmHbIA M KMUCJIOPOIHBIM 3Talbl ObIXaHMUS KaK CTAOuUM SHEPreTMYecKoro
obecrieueHmst KIETKMU.

[ToHsITHE O IIJIACTMUECKOM M 3HEPTreTMUeCKOM ObMeHe B KjieTKe. PoJib peryasiTopoB 61MOMOJIEKYJISIPHBIX ITPOLIECCOB.



OrmacHOCTb XMMMUECKOT'O 3arpsi3HeHNsT OKpYysKarolleit cpenbl. [locsencTBus mesTeIbHOCTY YeJloBeKa B OKPYsKaloIien

cpene. HpaBI/ma ImoBeaeHNMs B HpVIpO,ELHOfI cpene. BpeMH 9KOJIOTMUEeCKOM KYJIbTYPbI 4Y€JIOBEKa U1 O6].LI€CTB8.. OKOJIOTUSI U HOBOE

BO33peHlMe Ha KVYJIbTYDY. Oco3HaHMe 4yejI0BeYeCTBOM Henpexonﬂmeﬁ HEHHOCTHN >KMU3HMN. OKoJiornyeckast KYyJIbTYpa — Ba’KHasd

3aJada yejgoBeueCTBa.

3akJIroueHue

OO6o006I11IeHNe 3HAHUM O MHOrooOpasuMy >KU3HM, TMPENCTaBJIeHHOM OMOCUCTeMaMM pasHbIX YPOBHEN CJIOSKHOCTM.

OTnune sKUBBIX CUCTEM OT HESKMBBIX.

TEMATHUYECKOE ITJIAHMPOBAHHME

Ne Tema KonmnuecTtBo yacos no KosnmuecTBO yacoB 1o
paboueir mporpaMme IporpaMme

1 OpraHnsMeHHbIV YPOBEHb >KU3HM. 17 16

2 KiteTouHbIi1 ypOBeHb SKU3HM. 9 9

3 MonekyJISIpHbIN YPOBEHDb SKU3H. 8 8

4 3ak/roueHme 1
PesepBHOE BpeMst 2
Hroro 34 35




