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COl1;

x.Mel1epsiKoBCKHM
Paszpen 1. »ITosicHuTe/IbHAsA 3amuCcKa.»

Pabouast mporpaMma o npeiMeTy «BHoIorus» cocTaB/ieHa Ha OCHOBE CJIe/IVIOIIUX JOKYMEHTOB:
-TIpumepHast iporpaMma OCHOBHOTO 00111ero 06pa3oBaHuUs T10 TIpeMeTy;

-OcHoBHast oOpa3oBaTe/ibHasi MporpaMma OCHOBHOTO o6iiero obpasoBanus MBOY MeliepsikoBCKOM

. -I'ogoBoti KaneHgapHbIi rpaduk Ha 2022-2023 yueOHbIIA TOA.

-Yuebnbiit TviadH MBOY Meiepsikoeckout COILT

YueOHbIH 1ipeMeT «bromnorus» u3ydyaercs B KoJMuecTse — 1 yac B Hefiesio.
OO011jee KOJIMUECTBO YacoB B Tof-35.

B co0TBeTCTBHUM C rOI0BbIM Ka/IeHAAPHBIM rpauKoM Ha pean3al[di0 y4eOHOro mpejMerTa
oTBeieH0-30 yacoB

Ilporpamma Oyjger BBINOJHEeHA 3a cuYeT O00beJHHEHHS TeMBI: »
MonekynsspHbIi1 yPOBEeHb »

[TporpamMmMa SIB/ISIETCS JIOTHUECKUM TPOZI0O/DKEHHEM TIPOTPAMMBI 110 OMOJIOTHM OCHOBHOM IIIKOJIBI
(5-9 kaccer), pa3paboranHoit B. B. ITaceunrkom, B. M. ITakysioBoii, B. B. JlaTrommsbim, P. /1. Mariewm.
ba30BbIii ypoBeHb CTaHZApTa OPUEHTUPOBAH Ha (hopMuUpoBaHMe 00IIel OMO/IOTHUYeCKON IPaMOTHOCTH M
HayuyHOr0 MHPOBO33peHus obyuaroiuxcs. Kypc «O6irjasi 6uonorusi» 3aBepiiiaeT u3yueHue OMOOTUH B
00111e00pa3oBaTe/IbHBIX yupexaeHusx. OHa npru3BaHa 0000IIUTE OMOIOrMYecKre 3HAHHUS, UMEROIIUEeCs Y
yualiyxcsl, yriayouB MX [0 TMOHMUMaHUS OMOJIOTMYeCKUX 3aKOHOMEpPHOCTeM, COBPeMEeHHBIX TeOpUH,
KOHLIETII[UM U YUeHUH, a TaKKe MOKa3aTh MPUK/IaZIHOe 3HaueHre OUOJIOTHH.

Paboyasi rmporpamMMa COXpaHsieT TpaJULIMM yueGHOro TpegMeTa M BMeCTe C TeM IOTHOCTBIO
OTpa)kaeT OCHOBHBIE H/IeH U MpeJMeTHbIe TeMbl CTaHJapTa 00pa30BaHMs 10 OUOJIOTUH, TIPE/CTaBIISAS €ro
pa3BepHYTHIM BapHUaHT C KPaTKUM PacKpBITHEM pa3/e/ioB U TPpeJMeTHBIX TeM, BK/IFouasi peKOMeH/[yeMbIii
riepeueHb J1aD0PAaTOPHBIX U TIPAKTUYECKUX PadoT.

CojepkaHue TIporpaMMbl C)OPMUPOBAHO Ha OCHOBE TIPUHLUIIOB: COOTBETCTBUsI 0Opa30BaHUs
noTpeOHOCTSIM 001IjecTBa; y4yeTa eJWHCTBA COZEp)KaTelbHOW U TIPOLeCCyasbHOW CTOPOH OOyueHus;
CTPYKTYPHOT'O eZIMHCTBA COZlep>KaHusi 00pa30BaHKs Ha pa3HbIX YPOBHSX ero (hopMHUPOBaHMUS.

B Kypce Ba)kHOe MeCcTO OTBOAUTCS ()OPMHPOBAHHMIO eCTECTBEHHOHAyUHOI'O MHPOBO33peHUs U
9KOJIOTHUECKOW KYJIbTYPhl ydauuxcsi. VIMEHHO T03TOMY, Hapsily C OCBOeHHeM 00111ebHoorunuecKux
TEOpWl, W3y4yeHHEM CTpPOeHUsi OWOOTMYeCKMX CHUCTeM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX
O10/IOrMUeCKrX TPOLIECCOB, B MPOrpamMMe y/ielieHO Cepbé3HOe BHUMaHHe BO3MOKHOCTH MCIT0/b30BaHUS
TMIO/TyYeHHBIX 3HAHUM B TIOBCEIHEBHOW YKU3HU [J1s1 PellleHus TIPUK/IaIHbIX 3a/ay.

[lporpaMmMa BK/OUaeT BCe OCHOBHble pa3fielbl W TeMbl, U3yuyaeMble B CpeJHed
o011e00pa3oBaTeNIbHON ILIKOJIE, TIpelyCMaTpUBaeT U3yUueHHe yUall[iMUCS TeOPeTHUeCKUX U MPUK/IaJHbIX
ocHOB Owosiorun. B Hell Hamuii oTpakeHWe TpPOOIeMbl, CTOSIe B HACTOsiIee BpeMs TIepe[
OvoOrMYeCcKo HayKOM, pellleHHe KOTOPbIX HarpaB/ieHO Ha COXpaHeHWe TPHUPOABI W 3/10POBbS
yesioBeka . st mproOpeTeHUs] TPaKTUUeCKWX HABBIKOB U TOBBIIIEHHS YPOBHS 3HAHWM TPOTrpaMMOM
Tpe/lyCMaTPUBAETCS BBITTO/THEHHe psifia TabopaTOPHBIX U MPAKTHUECKUX paboT.

Pabouasi mporpaMma OpyeHTHPOBaHa Ha UCMO/b30BaHWe yueOHMKa: B.B.Ilaceunuk,

A.A. KameHnckuii, A.M.Py61i0B « Buonorus. 10 kmacc» YueOGHUK st 001je00pa3oBaTeIbHbBIX
yupexxaenuii. — M3gatenbctBo «IIpocBeiienue» 2019-223 c.;

d TakKXKe MeToAu4YeCcKoro rocobus AJISL yUUTe Id:



B.B. ITaceunuk « Paboune nmporpammsbl. M: /Ipoda,2019 T.

Ha u3yuenuu 6uonorvu B 10 kacce otBoautcst 1 uac B Heiemto, 35 uacoB

Pa3pen 2. »Ilnanupyemblie pe3y/ibTaTbl H3yUYeHHUs] yUeOHOro Kypca.»

JINYHOCTHBIE, MeTanpeAMeTHbIE U NMpeMeTHbIe Pe3y/IbTaThl 0CBOeHHsI y4eGHOro mpejgMera
Buonorus, Kypca «O01iass 61o/1orus»

JIMUHOCTHBIE pe3yJ/ibTaThbI:

peanu3ansi 3TUYECKMX YCTAHOBOK [0 OTHOIIEHWIO K OWOJIOTUUYECKUM  OTKPBITHSIM,
VICC/IeJOBAaHUSAM M UX pe3y/bTaTaM IPU3HAHUSI BBICOKOW LIEHHOCTU >KU3HU BO BCEX ee TMPOSIBIEHUSIX,
3/10pPOBbsI CBOETO U APYTUX JIFOJEH,

pean3alvi YCTaHOBOK 340DPOBOIo 06pa3a JKU3HUH;

CCl)OpMI/IPOBaHHOCTI/I MO3HABATE/IbHBIX MOTHWBOB, HAIIPAB/IEHHBIX Hd ITI0/JIy4Y€HHEe HOBOI'O 3HAHHWA B
objlacTi OMOJIOTUM B CBSI3U C 6y,£[ym€l>i AedaTe/IbHOCTBIO WJ/IH OBITOBBIMH HpO6J’IEMaMI/I, CBA3daHHBIMU C
COXpaHeHHeEM coOCTBEHHOI0 3/10POBbLA U 9KO/IOTMUYECKOM 0e30MacHOCTLIO

METHHPEAMETHBIE pPe3y/IbTaThI:

OBJIa/leHHe COCTaBJISIFOIIMMU MCC/Ie/l0BaTeIbCKOM U MPOEKTHOW [iesiTe/IbHOCTH, BK/IHOYas YMeHHs
BUZIeTb TIpo0OieMy, CTaBUTb BOIMPOCHI, BBIJBUTATh THUMOTE3bl, JlaBaTh OMpe/e/ieHUs TIOHSATHUSIM,
KnaccuduipoBartb, HaO/MIOAATh, TIPOBOAWTH SKCIIEPUMEHTHI, [ie/laTh BLIBOABI U 3aK/IFOUEHMS,
CTPYKTypUDOBaTh MaTepuas, OObSICHUTb, [0Ka3biBaTh, 3alllUIaTb CBOM HJAed yMeHHe paboTaTh C
Pa3HBIMHU UCTOYHUKAMU OHMOJIOTMYeCKOW HH(OpMAaryu:

HaXO/IUTh OMOIOrMUeCcKyr0 UH(GOPMAIIUIO B pa3/IMUHbIX NCTOYHUKAX, AHATM3UPOBATh U OLeHUBATh
uH(popMaLio, peobpa3oBeBaTh MH(POPMALMIO K3 OFHOW (HOPMBI B APYIYIO CIIOCOOHOCTH BBIOMPATh
1|e/ieBble U CMBIC/IOBbIE YCTAHOBKM B CBOMX JIEMCTBUSIX U MOCTYMKax IO OTHOILIEHHIO K >KUBOW MPUPO/E,
3[J0POBBIO CBOEMY U OKPY>KarOLIUX

[TpeameTHbIe pe3y/bTaThl:
B rio3HaBaTe/ibHOM (MHTe//IeKTyalbHOM) cepe:

XapaKTepUCTUKa COZlep)KaHusi OMOoJIorMuecKuX Teopud (KjeTouHasi, SBOIOLMOHHA 51 Teopus Y.
[apBuHa);

yuenusi B.W. BepHazickoro o 6uocdepe;

3aKOHOB ['. MeHzens1, 3aKOHOMepHOCTeN U3MEHUHUBOCTH;

BKJ/laJld BBIAAIOIIMUXCA YUYE€HBIX B pd3BUTHUE OHoI0rHUeCKom HayKM BblJe/IeHNe CYIeCTBEHHBIX
IMPHU3HAKOB OMOIOTUUECKUX 0OBLEKTOB (KJ'IGTOKI paCTI/ITEHBHOI‘;I nu ){(I/IBOTHOI‘;I, ITIOJIOBBIX U COMATHYECKHUX,
AO0A0EePHBIX U AA4ePHBIX; OPraHWU3MOB: OJJHOK/IETOUHBIX 1 MHOT'OKJ/IETOUHBIX

BHUJIOB, 3KOCHCTeM, Orocdeps)u rporjeccoB (0OMeH BeljeCTB U SHEPruM, pa3MHOXKeHUe, Je/leHHe
KJIeTKU, OTJIOZIOTBOPeHUe, eMCTBHe eCTeCTBEHHOI0 0TOOpa, 0Opa3oBaHKe BU/IOB, KDYTOBOPOT BeILIeCTB)
00bsiCHEHWe PO OWoIOTHM B (DOPMUPOBAHMM HAYYHOTO MHPOBO33DEHHs, BK/aJa OHOIOrMUYecKux
Teopuii B (hOpMUpPOBaHKe COBPEMEHHOU eCTeCTBeHHO-HayUHOU KapTUHBI MUDa;

OTpULIATeIbHOTO BUSIHUS a/IKOTOJIsl, HUIKOTHHA, HADKOTUYEeCKUX BellleCTB Ha pa3BUTHeE 3apo/iblilia
Yye/iOBeKa; BMsSHME MyTareHOB Ha OpPraHW3M UesioBeKa; 3KOJ0rMYeckuX (akKTOPOB Ha OpraHU3MBbI;
TIPUUMH SBOJIIOL[MM, W3MEHSIeMOCTH BW/IOB, HapyllleHWM pa3BUTHs OPraHU3MOB, HaC/e/[CTBEHHBIX
3a0o/ieBaHUl, MyTaluii TIpUBe/leHHe J0Ka3aTe/lbCTB (apryMeHTallysi) eAWHCTBA >KUBOW W HEXXUBOU
TIPUPO/IbI, PO/ICTBA >KUBBIX OPTaHW3MOB U OKPY>Karolllel cpe/ibl;



HE0OXO/IMMOCTH COXPaHEHUs] BH/IOB YMEHME TI0/Ih30BaThCsl OMO/IOTHUECKOW TEePMUHOIOTHEN U
CUMBOJIUKOM.

pelieHre 3/71eMEHTAdPHbBIX OMOIOrHUYeCKUX 3a/a4,

COCTaBJ/IeHWE 3/IeMEHTApHBbIX CXeM CKpelLMBaHUsl U CXeM T[epeHoCa BelleCTB U JHepruu B
3KocucTeMax (LeNM MUTaHWs) OMMcaHue 0cobeil BHOB MO MOP(OIOTHUeCKOMY KPUTEPUIO BBISIBIEHHE
M3MEeHUMBOCTH, TIPUCTIOCOO/IEHUI OpraHU3MOoB K cpefie 00MTaHUsI cpaBHeHHe OMOorMueckux 00BHeKTOB
(XMMHMUeCKHI COCTaB TeJsl )XKUBOU U HEXXUBOU MIPUPO/bI, 3apOBILIN YeJ0BeKa U APYIUX M/IEKOMUTAIOIIUX,
MIPUPO/IHBIE SKOCUCTEMBI M arpPOKOCUCTEMBI) U (DOPMYIMPOBKA BbIBOJIOB HA OCHOBE CPaBHEHMS.

B 11eHHOCTHO-OpUEeHTal[MOHHOM cepe: aHa/In3 U OLleHKA Pa3/IMYHbIX THUIOTe3 CYIIHOCTU YKU3HHU,
TIPOUCXOXK/IEHUST >KU3HU W YeJIOBeKa, TJI00aTbHBIX SKOJOTMUECKHUX TIpoOieM U TyTel UX pelleHus,
TIOCTIeICTBUI COOCTBEHHOUN JIeTeIbHOCTH B OKPY)KAIOL[eM cCpefle OIleHKAa STHYeCKHUX AaCIeKTOB
HEKOTOPBIX  WCCAe/IOBaHWK B obOsact  OuoTexHO/MOrMM  (K/JIOHMPOBaHWe,  HCKYCCTBEHHOE
OT/IO/JOTBOPEHUE)

B cdepe TpynoBoil [eATeNbHOCTH: OBJafiecHMe YMEHUSIMM W HaBblKAMU TOCTaHOBKH
OM0/IOTHUeCKUX FKCIIEPUMEHTOB M 00BSICHEHHE WX Pe3yJ/IbTaTOB

B cdepe dusnueckoii gestensHocTH: OOOCHOBaHWE U COOJO/leHHe Mep TIPOMUIAKTHKH
BUPYCHBIX 3a00/1eBaHMI, BpeIHBIX TIPUBbIUEK (KypeHUe, alIKOT0JI3M, HapKOMaHWsI) TIPaBU/ TIOBeZIEHHS B
TIPUPOJHOU cpefie

OCHOBY CTPYKTYPUPOBaHHUSI COZIep>KaHUSI Kypca OWONOTMM B CpeHeH IIKOJIe COCTaBJISIOT
BeZlylle cucTeMooOpasyroliye ujieu — OTJIMUMTe/IbHble 0COOEHHOCTH >KWBOM TIPUPOJbI, ee ypOBHeBast
OpraHv3alivsi ¥ 3BOJIIOLUS, B COOTBETCTBHMM C KOTOPBIMH BbIJje/IeHbI COjlep)KaTeslbHble JIMHUM Kypca:
buonorus kak Hayka; MeTozbl HayyHoro nosHanus; Knetka; Opranusm; Buj; OkocucteMsl.

B pe3ynbrare wu3yuyeHusi Ouonornd Ha 6a3oBoM ypoBHe B 10 Kacce yYeHHWK TIOTyudT
BO3MO)XHOCTb [IOHUMATh:

OCHOBHBbIE T10JI0)KeHHsT OMOIOTMYeCKUX TeOpui (K/IeTouHasi, XpOMOCOMHast);

CYLHOCTb 3aKoHOB I'. MeHzesisi, 3aKOHOMEPHOCTeM W3MEHUMBOCTU; CTPOEHHe OHOOrHdyecKux
00BEKTOB: K/IETKH; TEHOB U XPOMOCOM;

CYIIHOCTb OMO/IOrMUeCcKUX MPOLIeCCOB: Pa3MHOXKeHHe, OI/I0l0TBOPEeHNe,
BKJI/| BBI/IAIOIIMXCS] YUEHBIX B Pa3BUTHe OHMOIOrMYeCcKO HayKy;
610/I0rMUeCKyH0 TEPMUHOJIOTHIO U CUMBOJTUKY;

yMeTb OOBSICHATH: poOjb Ouo/MoruM B (OPMUPOBAHMM HAYYHOTO MHPOBO33DEHUS; BK/Iaj
OuvonoruuecKUx Teopuii B GopMHUpPOBaHHEe COBPEMEHHOM eCTeCTBeHHOHAaYUHOW KapTUHBI MUPA; eIMHCTBO
JKUBOM UM HEXUBOW TPUPOJbI, POJCTBO JKWBLIX OPraHU3MOB; OTpULIaTe/bHOE BUSIHUE aKOTOJIs,
HUKOTHHA, HADKOTMYECKHX Bell[eCTB Ha pa3BUTHe 3apo/ibIllla ue/ioBeKa; BIUsIHUe MyTareHOB Ha OpraHru3M
yesioBeKa, IKOJIOTMUeCKUX (PAKTOPOB Ha OpraHU3MbI; B3aMMOCBSI3M OPraHU3MOB U OKpY’Kalolleil cpefibl;
TIPUUMHBI HapyIIeHWM pa3BUTHSI OpPraHU3MOB, HaC/Ie[CTBEHHBIX 3abojieBaHUWM, MyTalWii, pellaTh
j/IeMeHTapHble OHOJIOTHUeCKHe 3aJlaud; COCTAaB/IATh 3/I€eMEHTAapHbIe CXeMbl CKPEI[UBAHMUS; BBISB/ISAThH
VMCTOUHUKM MYTareHOB B OKpy»Katolllell cpejie (KOCBEHHO), aHTPOIOTeHHble M3MeHeHUsI B 9KOCHUCTeMax
CBO€eI MeCTHOCTH;

CpaBHUBaTh: OHosiorMueckrue OObeKThl (XMMHUYeCKUW COCTaB TeJl >KUBOM U HEXWBOM MPHUPOJBI,
niporiecchl (TI0/10Boe U Oecrio/ioe pa3MHOXKEHHE) U fieJlaTh BHIBO/bI HA OCHOBE CPAaBHEHMSI; aHATU3UPOBATh
U OLleHMBaTh Ii00anbHble 3KOJ0ruyeckre MpobeMbl M MyTH UX DeLleHus], MOC/e/ICTBUSI COOCTBEHHOM
JesiTe/IbHOCTU B OKpY Katollel cpejie;

Haxo/uTh WHGOpMaLMI0 0 OHosoruueckux O00BEeKTax B Pa3/MUHBIX HCTOYHHKAX (yueOHBIX
TeKCTaX, CIPaBOYHMKAX, HAyUHO-TIOMYJISPHBIX HW3ZJaHUSX, KOMITBIOTEPHbIX 0a3ax [aHHBIX, pecypcax
VIHTepHeT) U KpUTHUYECKU ee OL|eHUBaTh;



WCII0/Ib30BaTh TMPHUOOpeTeHHble 3HAHWSI W yMEHHWs B TIPAKTUYECKOM [JesTeJlbHOCTH U
TIOBCEZITHEBHOM JKU3HU [/1s: CcOO/rofieHusi Mep TNPO(UIAKTUKU OTpaB/eHHH, BUPYCHBIX U APYTUX
3ab0/eBaHUH, CTPECCOB, BPeIHBIX MPUBBIYEK (KypeHHe, alIKOT0JIM3M, HADKOMaHHUs);

TIpaBUJI NOBeZIEHNsI B TIPUPOJIHOM CpeJie, OLIeHKU 3TUYEeCKMX aCleKTOB HEKOTOPBIX UCC/e/l0BaHUMN
B 06s1acTi 6MOTEXHO/IOTMH (KIIOHMPOBaHKe, UCKYCCTBEHHOE OTIOZIOTBOPEHHE).

Paspen 3. «Copmep>xaHue yyebHOoro npepmerta «buonorus 10 kiaco»

Beepnenue (3u)

Buonorus kak Hayka. Mecto 6uosiorny B crcTeMe HayK. 3HaueHHe OWOJIOTMU /I TIOHUMaHUs
HayuyHOM KapTuHbl Mypa. CBsi3b OMOIOTMUYECKUX AUCLMIVIMH C JPYTMMM HayKamu (xuMmuei, (pu3vKoi,
MaTeMaTUKOW, reorpaduei, actpoHomueid u zp.). Mecro Kypca «OOmasi Guosiorusi» B CHUCTeMe
ecTeCTBeHHOHayUHbIX AUCLUIUIKH. Lenu v 3ajaun Kypca.

[leMOHCTpaLysi: TIOPTPETOB YUeHBIX-010/I0T0B, CxeMbl «CBsI3b OMOJIOTHM C JPYTUMU HayKaMm».

Pa3zpmen Nel Knetka (17 u)

[IpenmerT, 3ajauu U METO/IbI MCC/IOBAHUSI COBDEMEHHOU LIUTOJIOTUN. 3HAUeHUe LIUTOIOTMUeCKUX
WCC/IeJOBAaHUM [IJIs1 IPYTUX OHO/IOTHUECKUX HayK, MeULIMHBI, CeJIbCKOTO X035HCTBa. VICTOPUST OTKPBITHS
Y u3yuyeHus1 KjieTKh. OCHOBHbIE TT0JI0XKEHUST KJIeTOUHOM TeOpUH.

3HaueHUe K/eTOYHOM Teopuu [l pa3BUTHA Ouonoruu. KreTka Kak eAuHHUIIA Pa3BUTHS,
CTPYKTypHasi U (PyHKIMOHa/IbHAs eJUHHULIA )KUBOTO.

XUMHUECKUM COCTaB KieTKM. Boja W Jpyrue HeopraHWuyeckue BeleCTBa, WX pOJib B
JKU3HE/IeATeIbHOCTH K/IeTKW. OpraHuyeckue BeIeCTBa: YIJIeBO/bI, OenKW, JIMMH/bI, HYKIeUHOBBIE
kucnoTl, AT®, ux cTpoeHue u posib B kieTke. depMeHThbl, WX pOJib B DPery/siliud TPOLECCOB
JKU3HE/IeATeTbHOCTH.

CTpoeHre TPOKapUOTHUeCKoW KieTKd. CTpoeHWe 3yKapuoTUueckod KkiieTKu. OCHOBHbIe
KOMITOHEHTHI KyieTki. CtpoeHre MeMOpaH. CTpoeHue 1 GYHKLUH siapa. XUMHUECKUN COCTaB U CTPOEHHe
xpomocoM. LluToriiasma v 0OCHOBHbIe opraHou/ibl. VX ¢yHKLIMY B KITeTKe.

OcobeHHOCTH CTpOeHWs K/IeTOK OakTepwii, rpuOOB, >KMBOTHBIX M PpacTeHWd. Bupycel u
6akteprodaru. Bupyc CITN da.

OOMeH BeIlIeCTB ¥ MpeBpalljeHrsT SHePrur B KiieTkKe. KatanuTryeckuii Xxapaktep peakiyii oOMeHa
BemlecTB. [lnactuueckuit u sHepreTrueckuii obmeH. OCHOBHBIE 3Tarbl SHEpPreTHUecKoro obmeHa.
OtmunTesibHble 0COOEHHOCTH TIPOLIECCOB KJIETOYHOrO AbixaHus. CriocoObl MO/TyYeHHs] OpPraHA4ecKuX
BelllecTB: aBTOTPO(dBI U rerepoTpodbl. PoTocHHTe3, ero ¢asbl, KocMuueckas pojib B Ouocdepe.
XeMoCHHTe3 U ero 3HaueHre B Orocdepe.

buocunte3 6enkoB. Ilonsitue o rene. JHK — WHCTOUHMK reHeTUUeCcKOM WH(OPMaIUN.
eHeTrueckol Koj. MaTpuuHbIi IpuHIMN 6uocuHTe3a 6emkoB. Obpa3oBanue u-PHK no matpure JTHK.
Perynsuusi GrocrHTe3a.

[ToHsiTHE O rOMeOoCTa3e, PeryJIALUs MPOLIeCCOB MTPeBpaIlleHHs BEI[eCTB U SHEPTUH B KJIETKe.

JleMOHCTpaLysi: MUKPOIIperapaToB KJIeTOK pacTeHUM M JKUBOTHBIX; MOJe/NU KJIeTKH; OIIbITOB,
WITIOCTPUPYIOLUX Tporjecc ¢oTocuHTe3a; Mogenu JHK, mogemi-ammmikanun «CrHTe3 Gesikay.



JTaboparopHasi paboraNe 1 «HabmtoieHre KIeTOK pacTeHUM U KUBOTHBIX T10J], MUKPOCKOTIOM Ha
TOTOBBIX Mperaparax U UxX OrrcaHue».

JlabopatopHasi pabota Ne 2 «CpaBHeHHe CTPOEHUSI K/IeTOK PACTEHUM U )KUBOTHBIX».

TectupoBanue Ne 1 1o Teme: " Kietka".

Paznen Ne2 Pa3MHOXXeHUe Y MHAWBU/ya/lbHOe pa3BUTHE OPraHU3MOB (4 u)

CamoBocCripou3Be/ieHle — BCeoOlljee CBOWMCTBO >KUBOTO. MMWTO3 Kak OCHOBa 0ecriosioro
Pa3sMHOXXEHHSI U pOCTa MHOTOKJ/IETOUHBIX OPraHKW3MOB, €ro ¢a3bl 1 OMO/IOTHUECKOe 3HaUeHHe.

@opMbl  pasMHOXKEHUsI OpraHusMoB. becriosioe pasmMHOXeHWe U ero Tumnbl. [lososoe
pa3MHoXKeHHe. Melio3, ero Guosiornueckoe 3HaueHue. CriepmaToreHe3. OBoreHes3. OIUIO[0TBOpEHHE.
OcobeHHOCTH OTIOOTBOPEHUs Y LIBeTKOBBIX pacTeHHi. broyiornueckoe 3HaueHHe OIJI0[0TBOPEHMSI.

[ToHsATHE  WHAWBUAYATBHOTO  pa3BUTHS  (OHTOTeHe3a) OpraHu3MoB. [leseHWe,  pOCT,
mddepeHMaL K/IETOK, OpPraHOreHe3, pa3MHOXKeHHe, CTapeHue, CMepTb ocobeii. OHTOreHe3 pacTeHHH.
OHTOreHe3 >KUBOTHBIX. B3aWMOB/MsSHME YacTel pa3BUBAIOIIErOCs 3apojbiiia. BiusHue (akTopoB
BHeIIHel CpeZibl Ha pa3BUTHe 3apofblia. PoCT W pa3BuTHe opraHu3Ma. YPOBHU IPUCIOCOOJeHHs
OpraHv3Ma K M3MeHSIIOIUMCsl ycaoBusiM. CTapeHre v cMepTh opranHu3ma. Crieljud)rika OHTOTeHe3a TpH
6ecroioM pa3MHOXKeHHH.

HNemoHcTpauysi: Tabinll, WUTIOCTPUPYIOIIMX BHAbI 0eCcriosioro M TI0JIOBOTO  Pa3MHOXKEHUS,
SMOPHOHA/ILHOTO ¥ TOCTAMOPHOHA/JILHOTO PAa3BUTUS BBICIIMX pACTeHWH, CXOZCTBO 3apO/bIIIeH
TI03BOHOYHBIX KUBOTHBIX, CXeM MHUTO03a U Meiio3a.

JlabopatopHasi pabota Ne3 «BbisiB/ieHHe MPU3HAKOB CXO/CTBa 3apo/blliieil yesoBeKa U JIPYTUX
MJ/IEKOTUTAIOL[UX KaK J0Ka3aTebCTBO UX POJACTBa»

Pa3nen Ne3 OcHOBBI TeHeTHKH (7 U)

Vcropuss pasBUTUS TeHETUKU. 3aKOHOMEpPHOCTH Hac/leOBaHUsl IIPU3HAKOB, BbIAB/IeHHblE I
Mengenem. I'ubpugonoruueckuii MeTos, U3ydeHusi Hac/ieICTBeHHOCTU. MOHOTrMOpH/IHOe CKpellBaHKe.
3aKOH JOMUHUpPOBaHUsA. 3aKOH paclerieHus. [lonHoe U HermosiHOe JOMUHUpPOBaHWe. 3aKOH YUCTOTHI
rameT M ero LuTosioruueckoe obocHoBaHMe. MHOKeCTBeHHble ajuiesiu. AHaIM3UpYHoIliee CKpelBaHue.
JOurnbpuiHoe ¥ TOMUTUOpPUIHOE CKpeluBaHWe. 3aKOH He3aBUCHMOTO KOMOWHMpOBaHUsl. DeHOTHI U
reHotuIl. llutonoruyeckrie 0CHOBBI FeHeTUUECKHX 3aKOHOB Hac/le[J0OBaHUS.

leHeTnueckoe orpefesieHMe Tofa. l'eHeTWyeckass  CTPYKTypa  IIOJIOBBIX ~ XPOMOCOM.
['oMorameTHbIM ¥ reTeporamMeTHsbIi nos. HacnegoBaHue Npy3HaKOB, CLEM/IEHHBIX C MOJIOM.

XpOMOCOMHasi Teopus HaC/IeACTBEHHOCTU. ['pymmbl CLerieHuss TI'eHOB. CueruieHHOe
Hac/lefoBaHue INpusHakoB. 3akoH T. MopraHa. [losHoe U HerosiHOe cleruleHVe reHOB. ['eHeTHueckue
KapThbl XpPOMOCOM.

leHoTnn Kak 1le/locTHas cCUCTeMa. XpOMOCOMHasi (sijlepHasl) M LMTOIUIa3MaTUyecKast
Hac/leCTBEHHOCTb. B3auMogeiicTBue assenbHbIX (AOMUHUDOBaHUe, HeNOJIHOe [JOMUHHPOBAHUE,
KOZIOMHMHUDOBaHMEe M CBepX/JOMUHMDOBaHWE) U Heasule/ibHbIX (KOMILJIEMEHTapHOCTb, SMHWCTa3 |
ToJ/IMMepusi) TeHOB B Orpe/iesieHnu Npy3HakoB. [1ieiioTpornusi.



OcHoBHble (OpPMBI M3MEHUMBOCTH. ['eHOTMNMYecKass W3MeHYMBOCTb. MyTtaiuu. ['eHHble,
XPOMOCOMHbIe U TeHOMHble MyTanuu. ComaTHyeCcKue M reHepaTHBHble myTtaumu. [lomyseranbHble U
netanbHble MyTalMd. [IpUuMHBI M yacTOTa MyTalUd, MyTareHHble (aKTOpbl. OBOJIIOLIMOHHAS POJb
MyTaLWH.

KomburHaTBHasi ©3MeHUMBOCTh. BO3HUKHOBEHHME Pa3/IMUYHbIX KOMOWHALUK T€HOB U WX PO/b B
CO3ZIaHUM TEeHEeTUYeCKOro pa3HooOpasusi B mpejesiaX BHja. DBOJIOLMOHHOE 3HaueHHe KOMOWHATUBHOMN
W3MEHUHMBOCTH. 3aKOH TOMOJIOTHUECKUX PSIZIOB B HAC/IeZICTBEHHOW U3MEHUHNBOCTH.

deHoTMNIMUECKAsA, WX MOAWU(PUKALIMOHHAs, U3MEHUYMBOCTb. Po/b yC/OBUI BHeIIHeW cpefbl B
Pa3BUTHH U TPOSIBIEHUM MPU3HAKOB U CBOMCTB. CTaTUCTUUYECKHe 3aKOHOMEPHOCTH MOM(PUKALIMOHHOU
V3MEHUYMBOCTH. YTIpaB/jieHHe JOMUHUPOBaHUEM.

[eMoHCTpauysi: MoJiesieli-anuiMKaLyi,  WITIOCTPUPYIOLMX  3aKOHbI  HAC/e/CTBEHHOCTH,
MepeKpecT XpOMOCOM; pe3y/IbTaTOB OMbITOB, MOKA3bIBAIOIIMX BAUSHUE YCIOBUW Cpe/ibl HA U3MEHUHMBOCTh
OpraHv3MoB; repbapHBIX MaTepUaoB, KOJIIEKLUH, MyshKel THOPUHBIX, TOJTUIJIOUIHBIX PACTEHHUH.

[TpakTryeckue u abopaTopHbie paboThI:
I1/p Nel «CocTaBneHye IpOCTEUILINX CXeM CKPeLUBaHUs».
[1/p Ne2 «PemeHue 3/1eMeHTapHbIX FeHEeTUUYeCKUX 3a/au».

JI/p Ned «V3yueHre U3MEHUMBOCTH y PaCTeHUH U JKUBOTHBIX, TIOCTPOEHVE BapUALIMOHHOTO psifia U
KpuBOU. V3yueHne (peHOTUNOB pacTeHHII»

JI/p No5 «BpisiBlieHHe WCTOYHMKOB MYTareHOB B OKpYJKarolleil cpefie (KOCBEHHO) U OLleHKa
BO3MOJKHBIX [10C/IeZICTBUM UX BIUSHUS HAa OPTaHU3M».

TectrpoBanue Ne 2 110 TeMe: « PasMHOXeHHe UM UHAVBUAYa/IbHOe pa3BUTHE OpraHU3MOB.
OCHOBBI reHeTUKU»

Pa3nen Ned I'eHeTrika uesioBeka (2 u)

MeToapl U3yuyeHUs] Hac/e/ICTBEHHOCTH uejioBeKa. ['eHeTHueckoe pasHooOpasue uesioBeka.
I'eneTnueckue faHHbIe O MPOMCXOXKAEHUM UYe/0OBeKA U UeJl0BeueCKUX pacax. XapakTep Hac/e[0BaHUs
IIPU3HAKOB y uesioBeKa. ['eHeTHueCKre OCHOBBI 3[0pOBbs. BiusiHMe cpefibl Ha reHeTUUYeCKOe 3/0pOBbe
yenoBeka. ['eHeTuueckue OosesHn. ['eHOTWNT ¥ 370pOBbe UenOBeKa. ['eHO(QOH[ TOMYJISALIH.
CooTHolleHue 6MO/IOTMUECKOT0 M COLMa/JbHOTO HacjefoBaHus. ColpanbHble NPoO/ieMbl TeHETHUKH.
OTnyeckre T1IpoOseMbl TeHHOM WHXeHepuu. ['‘eHeTHUeCKWid TIPOTHO3 U MeJUKO-TeHeTHUYecKoe
KOHCYJ/IbTUPOBaHWe, X NPaKTUYecKoe 3HaueHue, 3a/jau U IepCrieKTUBBI.

JleMOHCTpaLMsi: XpOMOCOMHBIX aHOMa/ Ui yejioBeKa U UX (peHOTUITMYeCKHe TIPOsIBIeHUs!.

[Mpaktuyeckas pabora: Ne3 «CocTaBieHHe PO/I0CIOBHOM»

O60011jeHMe ¥ TIOBTOPEHUE M3yUeHHOT0 MaTeprasa

3akstouenue (2 4)

KonTtponbHoe TectTripoBaHue Ne o TeMe « OCHOBBI 0011Iel OMOIOTHN»

Paspen 4.» TemaTnueckoe rnyiaHupoOBaHue.»



Ne HaumeHoBaHue pa3zienioB M | YueOHbIe Yachl KonTtposbHbie [IpakTrueckas
paszen TEM paboThI YacTh
auTem

(B cooTBeTCTBUU (B cooTBETCTBUU
co crieLiuuKoin co crieLiuuKoi
rpesiMeTa, Kypca) | TMpeAMeTa, Kypca)
1 B |3
BeJleHHe
2 Paspen«1Monekysnspuasii | 12 K.p Nel JIL.p.Nel, 2
YPOBEHb
3 Pasgen Ne2  Kyetouns | 16 K.p Ne2 JI.p.Ne3
YPOBEHb.
ITpunoxenue Nel. KaneHjapHo — TeMaTHyecKoe IJIaHUPOBaHHe
No Hara | Hara
n/n Tema ypoka O.3. o o
naHy | ¢akTy
BBegenue (3 uaca)
1. Buosorus - Kak Hayka. KpaTtkasi ucropusi pa3sutusi buosorum. | §1 07.09 | 07.09
2 MeTtopb! Hay4yHOro ro3Hanusi. CoBpeMeHHasi eCTeCTBeHHO - 82, 14.09 | 14.09
Hay4JHasi KapThHa Mupa. OO0BeKT u3yueHus: OUOIOTHH.
3 CyIIHOCTb KU3HU U CBOMCTBA )KMBOTO. Y POBHU OpraHv3aiuu | § 3,4 21.09 | 21.09
JKUBOU MPUPOJBI.
Pazpnen Nel MonekynsipHbiii ypoBeHb (12 yacoB )
4 MoJieKysIpHbIM ypOBeHb: 0011iasi XapaKTepHCTHKA. 85, 28.09 | 28.09
5 Bopa u muHepanbHbIe BelljecTsa. 86 05.10 | 05.10
6 JIunupl, Ux cTpoeHye U GyHKIUSI. 87 12.10 | 12.10
7 YrneBopl, UX CTpPOEHHE U (PYHKLIMS. 88 19.10 | 19.10
8 Bbenku. CocTaB 1 CTPyKTypa 6ekoB 89 02.11 |02.11
9 benku. ®yHkiuu 6enkoB 8§10 09.11 | 09.11
10 depMeHTBHI-O0MO/TOTUeCKe KaTaln3aTophI. 811 16.11 | 16.11
11 HyxkseuHossle kucinotsl-JIHK 1 PHK 812 23.11 | 23.11
12 AT® u gpyrue Hyk/i1eoTybl. BuTaMuHBI. 813 30.11 | 30.11
13 Bupycol- Hek/ieTouHasi hopMa XKU3HU. 814 07.12 | 07.12




14 O6o6meHne Marepuara 1o teme: «MoeKy/IsIpHBIN ypoBeHb.» | §5-14 14.12 | 14.12
15 KonTtposnbHast pabota no Teme: » Mo/ieKy/ISipHbIN YPOBEHb» 21.12 | 21.12
Pazpen Ne 2 Knetounslii ypoBeHb (20 uacoB).
16 Knerounblif ypoBeHb: 00111asi XxapakTepucTiKa. Kinertounas 815 11.01 | 11.01
Teopusi
17 Crpoenne knetku. Kierounas mem6pana. Llutoriasma 816 18.01 | 18.01
18 PubGocowmel. Sapo. DHporma3MaTuyeckas CeTb. 817 25.01 | 25.01
19 Bakyonu. Komrieke I'osbku. JIM30COMBI. 818 01.02 | 01.02
20 MurtoxoHgpuu. [1nactugsbl. 819 08.02 | 08.02
21 Opranonzp! ABKeHWs. KieTouHble BKIIFOUEHUST 819 15.02 | 15.02
22 Oco6eHHOCTH CTPOEHUS KJIeTOK ITPOKAaPUOTOB U 3yKapHOTOB. 820 22.02 | 22.02
23 OOMeH BeILeCTB U MpeBpallieHre SHePTUH B KITeTKe. 821 01.03 | 01.03
24 OHepreTHyecKuii 0OMeH B KJIeTKe. 822 15.03 | 15.03
25 ['vKo/M3 U OKUC/IUTeTbHOe (ocoprIMpoBaHUe. 8§22 05.04 | 05.04
26 Turb! Ki1eTouHoro nurtadusa. @oToCUHTEe3 U XeMOCHUHTEe3 8§23 12.04 | 12.04
27 [Tnactuueckuit oOMeH: 6buocuHTe3 O6enKoB. Perynsius 8§23 19.04 | 19.04
TPAHCKPUIILMU U TPAHCJISILUU B KJIeTKe U OpraHu3Me.
28 Henenue knetku. MUTos. 824 26.04 | 26.04
29 TectrpoBanue Ne 2 1o Teme: «KJeTOUHBIM ypOBEHb.» 825 17.05 | 17.05
30 Henenvie knetku. Mutos. [1o/10BbIe K/1eTKH 8§26 24.05 | 24.05




