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MMOSICHUTEJIbHASA 3AITUCKA

[Iporpamma 1o OHOJOTHHM Ha YpOBHE OCHOBHOTO OOIIETO OOpa30BaHHWs COCTaBJICHA Ha OCHOBE TPeOOBaHHWI K pe3ylbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTENFHOW MPOTpaMMBEI OCHOBHOTO oOmiero oOpasoBanms, mpenacraBieHHIXx B @T'OC OO0, a
TaKke QenepanbHO pabouei mporpaMMbl BOCITUTAHHSI.

[Tporpamma no 6uosoruu HanpasiieHa Ha (POPMHUPOBAHUE ECTECTBEHHO-HAyYHOH IPaMOTHOCTH 00YYaIOMIMXCsl M OpraHU3aLnIo
n3ydeHUs OHMOJOTHM Ha JAEATENHHOCTHOW OCHOBe. B mporpamme mo OHWOJIOTHH YYWUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeagmera B peamm3anuu TpeboBaHmit ®I'OC OOO k nmaHUPYEeMBIM JHMYHOCTHBIM W METAlPEIMETHBIM pe3yibTaTaM
0o0yd4eHusI, a TaKKe peanu3alys MEXKIPEIMETHBIX CBs3eH eCTeCTBEHHO-Hay4YHBIX YUEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O
o01m1ero o0pa3oBaHHs.

B mporpamme 1o 6nonoruu onpenenstoTcess OCHOBHBIE eI W3ydeHHsI OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs,
IUITAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS NPOTPaMMBI IO OHOJIOTHH: JINYHOCTHBIE, METAaNpeIMETHBIE, TIpeMeTHbIe. [IpenmeTHbIe
IUTAaHUPYEMBbIE Pe3yJIbTaThl JaHbl ISl KaXKJI0T0 rojia U3y4eHust OHOJIOTHH.

Buomorus pa3BuBaeT mpeACTaBICHUS O MTO3HABAEMOCTH JKUBOW MPUPOJIBI M METOJaxX €€ MO3HAHI, T03BOIIET c(HhOPMUPOBATD
CHUCTEMY HAyYHBIX 3HAHHI O XKHUBBIX CUCTEMaX, YMCHHS UX MOJIYYaTh, IPHUCBAUBATH M IPUMEHATH B )KH3HCHHBIX CUTYaIUIX.
Buronorndeckast moaroroBka odecrneyrBaeT MOHUMaHie 00yJYaronMMIUCs HayYHBIX PHHIMIIOB YEJIOBEUECKOH EsTENbHOCTH B
MIPUPOJE, 3aKIIaIBIBACT OCHOBEI SKOJIOTHIECKON KYIIBTYPHI, 3I0pPOBOT0 00pa3a )KU3HH.

Hemssmu m3ydeHns: OMOIOTHH HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS SBISIOTCS:

(hopMHUpOBaHHE CHUCTEMbI 3HAHHIA O MPU3HAKAX M MPOIECCaX JKU3HEACATEIBHOCTH OHOJOTMYECKHX CHUCTEM DPa3sHOTO YPOBHS
OpTaHU3aINH;

(dbopMHUpOBaHHE CHCTEMBI 3HAaHUH 00 OCOOCHHOCTSAX CTPOCHHSA, >XKH3HEICSITCIBPHOCTH OpraHW3Ma YelIOBEeKa, YCIOBUAX
COXpaHEHHs ero 3JJ0POBbSL;

(bopMupOBaHUE yMEHHH HPUMEHSTH METOJbl OMOJIOTMYECKOW HAayKH Ul W3ydeHHUs] OMOJIOTHYECKHX CHUCTEM, B TOM YHUCIE
OpTraHN3Ma YeIIOBEKa,

(dhopMHUpOBaHHE YMEHUH HCIOJIL30BaTh HH(YOPMAIMIO O COBPEMCHHBIX JOCTIDKCHHSIX B 00JACTH OHOJNOTHMHU Ui OOBSCHCHUS
MPOLIECCOB U SIBJICHUH KMBOM MPUPOJIBI M )KUZHEIESTEIEHOCTH COOCTBEHHOTO OpraHU3Ma;

(dbopMHUpOBaHHE yMEHUH OOBACHATH POJIb OHOJOTHH B TMPAKTHYCCKON IESITEIBHOCTH JIOACH, 3HAUYeHHE OHWOJOTHYECKOTO
pasHoo0pa3us sl coXxpaHeHus: Onocdepsl, MOCISICTBHUS eATEIHPHOCTH YeJI0BEKa B IIPUPOJIC;

(hopMHPOBaHUE HKOIOTUUECKOM KYJIBTYPBI B LIEJISIX COXPAHEHHs COOCTBEHHOTO 3/I0POBbSI M OXPaHbl OKPYKAIOIIEH Cpebl.
JocTmkeHne neneit mporpaMMsl I0 OHOJIOTHH 00ECTIeIMBACTCS PEIICHUEM CICAYIOINX 3a/1a4:

npuoOpeTeHre OOYYalOMIMMUCS 3HAHWA O JKABOW TPHPOJE, 3aKOHOMEPHOCTSX CTPOCHHUS, IJKH3HEICATEIBHOCTH U
cpenooOpasylolieil ponu OpraHM3MOB, YeNOBEKe Kak OHOCOIHMAajIbHOM CYIIECTBE, O pOJH OHMOJOrMYecKOoW HayKH B
MPaKTHYECKOM AEATEIBHOCTH JIIOJICH;

OBJIQZICHUE YMEHHSIMH TPOBOIUTH HCCICAOBAHHS C HCIIONB30BAaHHEM OHOJIOTHYECKOTO O0OpyHOBaHHMA W HaONIOICHUS 3a
COCTOSIHHEM COOCTBEHHOTO OPTaHU3Ma;

OCBOCHHME MPHUEMOB PabOThI ¢ OMOJOrHYECKOW HH(pOpMaINKedl, B TOM YHCIC O COBPEMEHHBIX IOCTH)KCHHUSIX B 0O0JIACTH
Ouonorum, e€ aHaJIN3 U KPUTHIECKOE OIICHUBAHHE;

BOCIIMTaHHE OMOJOTHYCCKH WM HSKOJIOTHYECKH TPAaMOTHOH JIMYHOCTH, TOTOBOW K COXPAaHCHHIO COOCTBEHHOTO 370POBBSI U
OXpaHbl OKPYIKaoIIEei cpeibl.

B kypce Ouosiorun ydaiiuecs o00OIIAIOT 3HAHUS O )KM3HU M YPOBHSX €€ OpraHH3alliM, PacKpbIBAIOT MHUPOBO33PEHYECKHUE
BOTIPOCHI O TIPOHMCXOXKIICHUH W PAa3BUTHU JKU3HU Ha 3emiie, 0000MA0T W yrIIyOJSIOT MOHATHS 00 3BOJIOIMOHHOM Pa3BUTHU
opranu3MoB. [losyueHHble OHONOrMYEeCKUe 3HAHUS CIIY)KaT OCHOBOM IPH PACCMOTPEHHMH 3KOJIOTHHM OpPraHH3Ma, MOIYJISIHH,
ouorieHo3a, 6uochepsnl. 3aBepinaercs (GOpPMHPOBAHHE TOHITHS O HOocepe m 00 OTBETCTBEHHOCTH YeJIOBEKa 3a KU3Hb Ha
3emue.

[TpeeMcTBEHHBIE CBSI3M MEXKIY pa3/ieslaMH OOECIIeYMBAIOT IIEJIOCTHOCTH IIKOJBHOTO Kypca OMOJIOTHH, a €ro Cojaep)KaHue
croco6cTByeT (hOPMHUPOBAHUIO BCECTOPOHHE PA3BUTOW JIMYHOCTH, BIAJCIONICH OCHOBAMH Hay4YHBIX 3HAHUH, 0a3UPYIOLIUXCS
Ha 6I/IOL[eHTpI/I‘-IeCKOM MBINIJICHUU, U CIOCOOHOM TBOPYECKHU HUX HCIOJB30BaTh B COOTBCTCTBHU C 3aKOHAMH NPHUPOJbI U
06IﬂequOBequKI/IMI/I HpPaBCTBCHHBIMHU LICHHOCTAMH.

W3y4yeHne OHOJIOrMYECKOTO Marepuaia MO3BOJISIET pelIaTh 3aJadd JKOJIOTHYECKOTr0, ICTETHYECKOro, MaTPHOTHYECKOro,
(I)I/I?;I/I‘JCCKOFO, TPYAOBOI'0, CAHUTAPHO-TUTUCHUYCCKOT'O BOCIMTAHNUA HNIKOJBHUKOB. 3HAKOMCTBO C KpaCOTOfI IpUPOJbI PO}II/IHBI,
e€ pa3HooOpa3ueM 1 OOraTCTBOM BBI3BIBAET YYBCTBO JIFOOBH K HEil U OTBETCTBEHHOCTH 32 €€ COXPAHHOCTb. YYallnuecs I0JKHBI
XOpOIIO TOHWMAaTh, YTO COXPAHEHHME 3TOH KpPacoThl TECHO CBSI3aHO C JIESTENILHOCTHIO uesioBeka. OHM JOJDKHBI 3HATH, YTO
YEJIOBEK — YacTh MIPUPOJIBI, €r0 )KU3Hb 3aBHCUT OT HE€ M IMOSTOMY OH 0053aH COXPaHUTh MPHUPOAY AJIS ce0sl ¥ TOCIe Iy IOIINX
[IOKOJIEHUH JIIOJIEH.

[Iporpamma mpennonaraet BegeHHWE (EHOJOTMYECKUX HAOJIOAEHUH, ONBITHUYECKOW M TpakTH4yeckod paborsl. s
MOHMMAHHS YYaIIUMHCS CYIIHOCTH OMOJIOTMYECKUX SBJICHUH B IIPOrpaMMy BBEJECHBI J1a0OpaTOpHBIE PAOOTHI, IEMOHCTPAUU
OTIBITOB, TIpOBeZicHHE HabmoneHuit. Bc€ 3TO maéT BO3MOXKHOCTH HAINPABICHHO BO3JEHCTBOBATh HA JMYHOCTH YYaIlIerocs:
TPEHHPOBATh TaMATh, pPAa3BUBATh HAOIIOJATEIBHOCTh, MBIIUIEHHE, O00y4aTh MpuéMaM CaMOCTOSTEIbHON y4deOHOU
JIESITETFHOCTH, CIIOCOOCTBOBATh Pa3BUTHIO TIO003HATENEHOCTH M HHTEPECA K PEIAMETY.



Jist moctwkeHusi 6a30BOr0 ypoBHSI OMOJIOTMYECKOTO 00pa3oBaHMsI HEOOXOIUMO JOOHMTHCS ONpPENeSICHHON 3aBEPIICHHOCTH
3HaHMH 00 YCIOBUSX JXKM3HH, O pa3HOOOpa3uu OMOCHCTEM, 3aKOHOMEPHOCTSIX XMBOW NPHPOABI M O 3aBHCHUMOCTSX B €€
nporeccax M SIBICHHUSAX. XOTS B COIEP)KaHHWE Kypca BKJIIOYECHBI OCHOBBI Pa3iIMYHBIX 00JacTeldl OMOJIOTHH, €ro OTINYacT
LIETIOCTHOCTh, TIOCKOJIbKY TJIABHOH Haeell ABIseTCs BBIACICHUE 3aKOHOMEPHOCTEH MCTOPUYECKOrO Pa3BUTHUS M pa3HOOOpa3us
KWM3HU Ha 3eMIIe, B3aMMO3aBUCHMOCTEN 3THX MPOLIECCOB M POJIM UX B KYJIbTYpE UEIOBEUECTBA.

Conep:xaHre MPOrpaMMBl OTPA)KAET COCTOSTHUE HAyKH M €€ B3aHMOCBSI3M C PEIICHHEM COBPEMEHHBIX IIpo0ieM oOmiecTsa.
VYauteiBas, 9To HMpobiieMa SKOIOTHYECKOTO 00pa3oBaHus MpHOOpeNa B HAIlM JTHHU MEPBOCTECIICHHOE 3HAUCHHE, B IIPOrpaMMe
JTAHHOTO Kypca CYIIECTBEHHOE MECTO 3aHUMAET HKOIOTUIECKHH aCHEKT.

Pabouas mporpamma mo Owonormm it 11 kmacca cocraBieHa Ha ocHOBe DenepaibHOTO KOMIIOHEHTa TOCYIApCTBEHHOTO
CTaHJapTa CpeaHero (MmoJHOoro) obmero oopazoBanus. denepanbHblid Oa3UCHBIA YUEOHBIH MIaH it 0011e00pa30BaTeIbHBIX
yupexaenuit PO orBoaut 34 y4eOHBIX yaca s 00A3aTeILHOTO HM3YYeHHUs Kypca Ouosorud B 11-M Kiacce OCHOBHOM IIKOJIBI
n3 pacyera 1 yueOHOTO yaca B HE/ICIIO.

[TporpaMma KOHKpPETH3UPYET cojep)KaHWe MPEAMETHBIX TeM, MpeAaraeT pacipelelieHHe MPeJAMETHBIX YacoB IO pas3jenam
Kypca, I0CIeA0BAaTeIbHOCTh U3YUYCHHS TEM U PA3IeoB C YYETOM MEKIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBS3CH, JIOTUKH
y4e0OHOTO Iporiecca, BO3PACTHBIX OCOOCHHOCTEH yJamixcsl.

OcHoBHbBIE eJIH H3y4YeHHs Kypca ouojiorun B 11 kiaacce:

W3ydeHne OMOJIOTMU B OCHOBHOH LIKOJIE HANPABJICHO Ha JTOCTIKCHUE CIIEAYIOIIMX LIeNIeii:

. OCBOeHHe 3HAHUIN O OMOJOTMYECKHX cHCTeMax (KJIeTKa, OpraHu3M, BHA, SKOCHCTEMA); UCTOPHU Pa3BUTHS
COBPEMCHHBIX TIPEJCTABICHUH O J>KMBOH NPHPOAE; BBINAIOIIUXCS OTKPHITHUSAX B OHMOJIOTHMYECKOW HayKe; POJIN
Ouonornyeckoll Hayku B (DOPMHPOBAHHUHM COBPEMEHHOH €CTECTBEHHOHAYYHOIH KapTHHBI MHpPA; METOJaX Hay4HOTO
[IO3HaHUS,

L4 OBJIaICHHEC YMEHHUAMMU 000CHOBEIBATH MECTO U POJIb OHOJIOTUYECKUX 3HAHUH B HpaKanecxoﬁ
JACATCIBbHOCTHU HIOZ[GI‘/‘I, Pa3BUTHUU COBPEMEHHBIX TeXHOHOFHﬁ; IMPpOBOAUTH HaGHIO[[eHI/ISI 3a OKOCUCTCMaMH C LCJIbIO UX
OIMMCAaHUA W BBIABJICHUA CCTCCTBCHHBIX U aHTPOIOTCHHBIX H3M6H€HI/II7E HaXOJUTb U aHAJIU3UPOBATH I/IH(I)OpMaHI/IIO o
JKHUBBIX 06’BCKT3X;

. pa3BHTHe II03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPUYECKMX CHOCOOHOCTEH B mporecce
M3y4YeHUs] BBLIAIOIIMXCS JIOCTHDKEHHI OWOJIOTHH, BOLIEIIIMX B OOIICYETOBEYECKYIO KYJIBTYPY; CIOXHBIX |
MPOTHUBOPEUMBBIX ITyTeH Pa3sBUTHS COBPEMEHHBIX HAYUHBIX B3IJISIOB, HJICH, TEOPHH, KOHIIEIIINH, Pa3IMYHbIX THIIOTE3
(0 cynIHOCTH M IPOMCXOXKICHUH KU3HH, YeJIOBEKa) B X0Jie pPadOTHI C pa3iMYHBIMU UCTOYHUKAMH HH(OPMAIIH;

. BOCIIUTAHUE YOCKICHHOCTH B BO3MOXXHOCTH IO3HAHHUS JKHBOW IMPHUPOJBI, HEOOXOIUMOCTH OCPEKHOTO
OTHOIIIEHHSI K TPHUPOJHON cpeje, cOOCTBEHHOMY 370POBBIO; YBaKEHHS K MHEHHIO OIIOHEHTa MpPU OOCYXKICHUU
OHMOJIOTHYECKHX TIPOOIIEM;

. HCMOJIb30BaHNe NPHOOPETEHHBIX 3HAHUN W YMEHMiIl B NMOBCeHEBHOM KM3HU ISl OLIGHKHU IOCJIE/ICTBUI
CBOEI1 ZIeATELHOCTH 0 OTHOILIEHUIO K OKpYIKalollel cpeje, 340pOBbI0 IPYTUX JII0/IeH 1 cOOCTBEHHOMY 3]I0POBBIO;
000CHOBaHNUS U COOMIOICHNS Mep MPOQHIAKTHKY 3a00JI€BaHUH, IPaBHJI TOBEACHUS B TIPHPOJIC.

TpeGoBanus K ypoBHIO IOATOTOBKH yyamuxcs 11 kjaaccos.

B PE3YJIbTATE U3YUCHUS Ouooruu YYCHUK JOJKCH:

3HATH/IIOHUMATh:

° ocnogHble nonodycenus OWONOTHUECKMX Teopui (KieTouHas, »BomonuoHHas Teopust Y.JlapBuHa); ydeHue
B.1.Bepnazckoro o 6uocdepe; cymuocTs 3akoH0B ['.MeHnens, 3aKkoHOMEepHOCTEi N3MEHYHBOCTH;

° cmpoenue 6uon02uiecKux 00beKmog: KIeTKH; TEHOB U XPOMOCOM; BH/Ia U DKOCHUCTEM (CTPYKTYpa);

° CYUHOCMb  OUO0SI02UYeCKUX Rnpoyeccog: PasMHOKEHHUE, OIUIOJOTBOPEHHE, JCHCTBHE HCKYCCTBEHHOTO W

€CTECTBEHHOTO 0TOOpa, (POPMHUPOBAHUE NPHUCIOCOOICHHOCTH, 00pa30BaHUE BHJOB, KPyrOBOPOT BEIIECTB M IPEBPAILICHUS
SHEPIHHU B HKOCUCTEMAaX U OHocdepe;

° 6K1A0 6b10AIOUAUXCA YUEHbIX B PA3BUTHE OMOJIOTHYIECKON HAYKH;

° 0MO0JIOTHYECKYI0 TEPMHUHOJIOTHIO H CUMBOJINKY;

YMETh:



° 00bACHAmMY: PO Ouonornu B (OPMHUPOBAHMM HAYTHOTO MHUPOBO33PEHUS; BKJIAJ OHMOJOTMYECKHX TEOPUH B
(hopMUpOBaHHE COBPEMCHHOW S€CTCCTBCHHOHAYYHOW KAPTUHBI MUPA; CIUHCTBO KMBOW U HEKHBOM MPUPOIBI, POJACTBO YKHUBBIX
OpPraHU3MOB; OTPHULATENILHOE BIUSHHUE AJIKOTOJsl, HUKOTHMHA, HAPKOTHUECKUX BEIIECTB HAa PAa3BUTHUE 3apOJbIIIA UYEIOBEKa;
BIMSIHAE MYTarceHOB Ha OPTaHW3M YEJOBEKa, HSKOJOTHUYECKUX (PAKTOPOB HA OPTAHU3MBI; B3aMMOCBS3M OPTaHHU3MOB U
OKpY’Kalollel Cpefbl; NPUYHMHBI HBOJIOLUH, U3MEHSAEMOCTH BUAOB, HAPYLIEHWH pa3BUTHS OPraHM3MOB, HACIIEICTBEHHBIX
3a00JIeBaHU, MyTallUi, YCTOHYMBOCTH M CMEHBI 9KOCHCTEM; HEOOXOAMMOCTH COXPaHEHHs MHOTO00OPa3usl BUIOB;

° pewiams dIEMEHTapHbIC OWOJOIMYECKUE 3a/auu; COCTABIATH OJIEMEHTApHBIC CXEMbl CKPEIIUBAHUS W CXEMbI
MIEPEeHOCa BEIIECTB U DHEPTUH B YKOCHCTEMaX (I[eTIH MUTAHHUA);

° onucwsléams 0co0OCH BUIOB IO MOPPOIOTHIECKOMY KPUTEPHIO;

° 6bIA671AMb TPUCIIOCOOJICHHST OPraHM3MOB K Cpele OOWTaHWs, MCTOYHHKH MYTareéHOB B OKpYXKalolleH cpene

(KOCBEHHO), aHTPOIIOTEHHBIE U3MEHEHHUS B YKOCUCTEMAaxX CBOEH MECTHOCTH;

° cpasnusams: OGMONOTHICCKHE OOBEKTHI (XUMHUECKUI COCTAaB TEJ KUBOW W HEXXHBOU MPHUPOIBI, 3aPOBIIIN YEIIOBEKA
U JIPYTHX MIICKONHTAIOIINX, TMPUPOIAHBIE YKOCHCTEMBI M arpO3KOCHCTEMBI CBOSH MECTHOCTH), TPOIECCH (€CTECTBEHHBIH
HCKYCCTBEHHBIN 0TOOP, MOJIOBOE M OECIION0e Pa3MHOKEHHE) U JICJIaTh BEIBOJIbI HA OCHOBE CPaBHEHUS;

° AHANU3UPOGAMb U OUEHUEAMb PA3IUYHBIC TUIOTE3bl CYIIHOCTH >KM3HU, NPOUCXOKIECHMS JKHU3HU M 4YeJOBeKa,
r1o0aNbHBIE SKOJIOTHYECKHE TPOOIEMBI M IMyTH WX PEIICHHs, TOCIEACTBUS COOCTBEHHOH MEATEIHHOCTH B OKPYIKAIOIICH

cpene;
° u3yuams U3MEHEHHS B DKOCHUCTEMaX Ha OMOJOTMYECKUX MOACTIAX;
° HaxoOumv THPOPMAIIUIO 0 OHOJIOTHYECKUX OOBEKTaX B PA3IUUHBIX HCTOYHHKAX (YUEOHBIX TEKCTax, CIPaBOYHMKAX,

HAYYHO-IOIMYJIAPHBIX U3JAHUAX, KOMIBIOTCPHBIX Oazax JAaHHBIX, pecypcax I/IHTepHCT) 1 KPUTHYICCKHU €€ OLICHNBATD,
HCIIOJIB30BATh HpI/IO6p€TeHHHC 3HAaHUA U YMCHUSA B HpaKTH‘IGCKOﬁ JACATCIIBHOCTHU U HOBCG,HHGBHOﬁ KHU3HU MJIsA:

° coOuro/ieHHst Mep NMPOQUIAKTUKH OTPABICHUI, BUPYCHBIX M JPYrHX 3a00JI€BaHHMH, CTPECCOB, BPEIHBIX MPUBBIYCK
(xypeHue, aJKoroJIn3M, HapKOMaHHs); IPaBHJI MIOBEACHUS B IPUPOTHON cperie;

° OKa3aHWs NEPBOI MOMOIIM TPH MIPOCTYHBIX U APYTUX 3a00JI€BaHUSX, OTPABICHNH MTUIIEBBIMU IIPOAYKTAMHU;

° OILIEHKH ATHYECKUX ACHEKTOB HEKOTOPBIX MCCIIEI0BAaHUI B 001aCTH ONOTEXHOIOTHH.

[TpeamMeTHBIE pe3ysbTaThl OCBOCHUS yueOHOT0 npeamMeta «buosorus» ¢ 11 kracce NOMKHBI OTPAXKATb:

c(OpMUPOBAHHOCTh 3HAHWII O MECTE M POJIM OMOJIOTHH B CHCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (hOpMHPOBAHHH
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHHCKUX W 3apyOekHBIX
yu€HbIX-OHOJIOTOB B pa3BUTHE OHOJIOTHH, ()YHKIIMOHAIBHOM I'PAMOTHOCTH YeJIOBEKA JUIS PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh CoJiepKaHHe OMOJIOTHUECKUX TEPMHUHOB M MOHSATHIA: BUJI, MOMYJISIINS, T€HO(DOH/I, SBOJIONUS, IBUKYILIHE
cuibl (pakTophI) IBOIIOLUH, MPUCTIOCOOIEHHOCTh OPraHW3MOB, BHI000pa30BaHUE, HKOJIOTHYECKHE (HaKTOPHI, IKOCHCTEMA,
IIPOJTYLEHTHI, KOHCYMEHTBHI, PEAYLEHTH, IIeTH TUTAaHKsA, SKOJIOTHIecKas Mupamua, onoreoneHos, buocdepa;

YMEHHE u3JaraTh OHOJOTHYECKHE TeOPUH (3BOIIOIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas! TEOPHS IBOJIOINH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapimeBoro cxoactBa K. M. bapa, depenoBaHus TTaBHBIX HAMpaBlIeHWH W myTeil spomrormu A. H.
CeseprioBa, yueHus o 6nocdepe B. 1. Bepraackoro), onpenensts rpaHHIBI KX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIaJeTh METOJaMH HAyYHOrO IIO3HAHMSA B OHONOTHMH: HaONIONEHHE M OIMCAaHHE JKUBBIX CHCTEM, INPOLECCOB U
SIBIICHUH, OpPTaHU3aIlMsl M TPOBEICHHE OHONOTHYECKOTO AIKCIIEPHMEHTA, BBLABIKCHHE THIIOTE3BI, BBIIBICHHE 3aBHCHUMOCTU
MEXIY HCCIIEAYeMbIMU BEIMYNHAMH, OOBSICHEHHE TTOJTYYEHHBIX Pe3yJIbTaTOB, UCTIOIb30BAHHBIX HAYUHBIX IMOHATHH, TEOPUH U
3aKOHOB, yMEHHE JeJaTh BBIBOJBI HA OCHOBAHUH IOJIyUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKK CTPOCHUS OMOJIOIMYECKHX OOBEKTOB: BHJOB, MOMYJISLHUHA, MPOILYLEHTOB,
KOHCYMEHTOB, PEIyLEHTOB, OHOTE€OIIEHO30B M 3KOCHUCTEM, OCOOCHHOCTH IIPOIECCOB: HACIEACTBEHHONW H3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BHI000pa30BaHUs, INPHCHOCOOJCHHOCTH OpPraHU3MOB, JEHCTBUS HKOJOTMYECKHX (DAaKTOpOB Ha
OpTaHW3MBI, MEPEeHOCa BEIIECTB M IOTOKAa JHEPTMH B JKOCHCTEMAaX, AHTPONOTCHHBIX H3MEHEHHI B HKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOT€OXUMHUYECKIX IMKIOB B Onocgepe;

YMEHHUE MpPHUMEHSTh IIOJIydeHHbIE 3HAHUS M1 OOBSCHEHHWS OHMOJIOTMYECKHMX TIPOLECCOB W SIBICHHWH, JUII TPUHATHS
MIPAKTUYECKUX DPEIICHHH B ITOBCEJHEBHON MXH3HHM C IelbI0 oOecTedeHHs Oe30IacHOCTH CBOETO 3J0POBBS M 3IOPOBBS
OKPY)KaIOIIMX JIFOJeH, COONIONeHHS HOPM TPaMOTHOTO TIOBEACHHS B OKPYXaloIlell NpHPOAHON cpexe, MOHWMaHHE
HEO0OXOAMMOCTH MCIOIb30BaHMUS IOCTHKEHUH COBPEMEHHOM OMOJIOTHH JUIsl pallMOHAILHOTO ITPUPO/IOIIOIb30BaHNS;

YMEHHE pelaTh >JIeMEHTapHble OHOJIOTHYECKHE 3aadM, COCTaBJISITh CXEMbI MEPeHOCca BEUIECTB W SHEPTHUH B SKOCHCTEMax
(mernu uTaHMA);

YMEHHE BBINOIHATH J1a00paTOPHBIE U NPAKTHUECKHE paboThl, COOII0NaTh MpaBuia MpH paboTe ¢ y4eOHBIM M J1aO0paTOpHBIM
000pyI0BaHUEM;

YMEHHE KPUTHYECKH OLEHHBATh W WHTEPIPETHPOBATh HH(GOPMAIHMIO OHOJOTHYECKOTO COAEPKAHHS, BKIIOYAIOIIYIO
NICEBJOHAYYHBIC 3HAHMS W3 PA3lINYHBIX MCTOYHHUKOB (CPEACTBA MAacCcOBOW MH(OPMAINM, HAYYIHO-IOMYJIIPHBIC MaTEpPHAIbI),
paccMmarpuBarh ri100aJIbHBIE YKOJIOTHYECKHE MTPOOIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO;



YMEHHEC CO31aBaTh COOCTBEHHBIE ITUCEMEHHEIE U YCTHBIC COOGHICHI/ISI, 0606111351 6I/IOJ'IOI‘I/I"I€CKyIO I/IH(l)OpMaHI/IIO N3 HCCKOJIbBKUX
HUCTOYHUKOB, I'PaMOTHO MCIIOJIB30BaTh TIOHSITHWHBIA arrapar OHOJIOTHH.

Copep:xanue o0y4eHHs

11 xknacc (34 u, 1 u 6 nedenro)

1. OpranusmeHHblii ypoBeHb xu3Hu (174)

OpraHu3MeHHbII ypOBEHb )KU3HH U €r0 pojib B Ipupoae. OpraHnu3m Kak GuocucTeMa.

OOMeH BeIIeCTB U NPOLECCH JKU3HEEITENILHOCTH OPraHu3MOB. Pe2yisiyus npoyeccos JCuHeOessmenbHoCmu OpeaHu3Mos.
Paznuuua opeanuzmos 6 3asucumocmu om cnocoba numanus: cemepompoul (canpogumel, XuwHUKY, RApazumvl) u
asmompogel (pomompogul, xemompoghwi).

PazmHOXKeHHE opraHm3MoB — mosioBoe M Oecmonoe. OIIOJOTBOPEHHE M €ro 3HAdeHWe. /{eounoe oniodomeopenue y
NOKPbIMOCEeMEHHbIX (Y6emKo8blx) pacmenull. FcKyccmeennoe oniooomeopenue y pacmeruil U HCUBONHbIX.

WnpuBuayanpHOE pa3BUTHE OpraHm3Ma (OHTOTeHe3). OMOPHOHANBHBIA W MOCTIMOPHMOHANBHBIA TIEPHOABI Pa3BHTHUSA
opranmsMma. [locneacTBus BNUSHUSA aIKOTOMIS, HUKOTHHA ¥ HAPKOTHYECKHUX CPEACTB HA Pa3BUTUE 3apO/BIIIA YEITOBEKA.
HacnencTBeHHOCTh M U3MEHYMBOCTh — CBOWCTBA OpPraHM3MOB. ['@éHeTHKa - Hayka O 3aKOHOMEPHOCTSX HACJeICTBEHHOCTU U
HU3MEHYHBOCTH.

V3MeHUMBOCTh NPU3HAKOB OpPraHU3Ma M ee THUMbI (HAaclIeICTBEHHAs M HEHACNIEJCTBEHHas). MyTaluu, UX MaTepuajbHbIC
OCHOBBI — U3MEHEHHE T€HOB U XpOMOCOM. MyTareHsl, X BIMSHUE Ha OPTaHU3M UYeJIOBEKa U Ha KHUBYIO IPUPOAY B LIEIOM.
I'eHeTHueckue 3aKOHOMEPHOCTH HacJlel0BaHUs, yCTaHOBJIEHHBIE I .MeHeneM, uX MUTONOTHYecKHe OCHOB. MOHOTHOpHIHOE U
quruopuaHoe ckpemuBanue. 3axon T.Mopeana. XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. B3aumooleiicmgue 2eHos.
CoBpeMeHHbIE IPEICTABICHHS O TeHE, TEHOTHIIE U TCHOME.

I'eHeTnka mona u HaclenoOBaHUE, CIEIJICHHOE ¢ mojoM. HaciencTBenHble 005e3HH, X NMPOQUIAKTUKA. Dmuueckue acnexkmol
MEOUYUHCKOTL 2eHeMUKU.

Daxmopwi, onpedensioujue 300posbe uenogexd. Teopuecmso kaxk hakmop 300p06bsi u nokazamenb 00paA3a HCUHU Yel08eKd.
Cnocobrocms k meopuecmsy. Ponb meopuecmaa 6 dicusnu Kaxcoo2o 4eiosexd.

I'enernueckue ocHoBbl cenekuuu. Bxman H.M.BaBunoBa B pasButue cenexkuuu. Yuenue H.M.BaBuioBa o wneHtpax
MIPOMUCXOXKACHHS KyJIbTYpHBIX pacTeHHid. OCHOBHBIE METOIbI CEJIEKIMN: THOPUIM3ALHSI U HCKYCCTBEHHBIH 0TOOP.
buorexHonorusi, ee TOCTHWXEHUsL. DTHYECKUE aCHEKThI Pa3BUTHS HEKOTOPBIX UCCIIEIOBaHUI B OMOTEXHOJIOI MU (KJIOHHPOBAHHE
YeJIOBeKa).

Bupychl — HekileTouHas popMa CylecTBOBaHHsI Oprann3MoB. Bupycueie 3aboneBanus. Cnocodwvt 60pvbovt co CITHJom.

2. KilerouHblii ypoBeHb Ku3HM (54)

KnetouHsIl ypOBEeHb OpTaHU3AINH KU3HU U €T0 poIlb B pupoxe. Passurue 3Hanmit o xierke (P./yx, K.M.bs3p, M.Llnetioen,
T.1lIganu, P.Bupxog). MeToAbI H3y4eHUS KIICTKH.

Kierka kak 3Tamn 3BOJIIOIMH KMBOTO B MCTOpHU 3eMiid. MHOrooOpasue KIeTok U TkaHel. KieTka — OCHOBHas CTPYKTypHas U
(yHKIMOHANBHAS €IMHHLIA KU3HEAEATEIbHOCTH OTHOKIETOYHOTO ¥ MHOTOKJIETOYHOTO OPTaHU3MOB.

OCHOBHBIE TTOJIOKEHHS KJIETOYHOM TeOpHUH. 3HAaUeHHE KIETOUYHOHW TEOPHH B CTAHOBICHHH COBPEMEHHOM €CTeCTBEHHOHAYYHOU
KapTHHBI MUpA.

OCHOBHBIE YaCTH B CTPOCHHHU KIETKH. [IOBEpXHOCTHBIM KOMIUIEKC KIETKH — Omonorndeckas memoOpana. lluromnasma c
OpraHoOMJaMHM U BKIIOUEHHSIMHU. SIpo ¢ XpoMocoMaMHu.

[TocTostHHBIE ¥ BpEMEHHBIE KOMIIOHEHTHI KJIETKH. MeMOpaHHbIe 1 HeMeMOpaHHbIE OPTaHOH/IBI, MX QYHKIIUH B KIIETKE.
JlosinepHble (IPOKAPHUOTHI) U SIAEPHBIC (3YKApHOTHI) KIETKH. [ Unomesvl NPOUCX0XHCOEHUS DYKAPUOMUUECKUX KLeMOK.
KieTouHbIi MK KWU3HU KIIeTKH. JlelleHne KISTKH - MUTO3 W Mero3. Comamuueckue u nonosvie kiemxu. Ocobennocmu
06paA306aHUsL NOJIOBLIX KILEMOK.

Crpykrypa xpomocoMm. Crenududeckue O0enku xpomocom, ux ¢yHKnuu. XpomatnH — komivieke THK u cnenmduyeckux
6enkoB. Komnaxmuzayus xpomocom. DyHKIMHN XPOMOCOM KaK CHCTEMBI T€HOB. Juniouonslii i 2aniouoHwlii HAbop Xpomocom
6 Kaemkax. Iomonocuunvie U He2OMON02UYHbIE XPOMOCOMYI. 3HAUCHHE BHIOBOTO IOCTOSHCTBA 4HCia, GOpMBI M pa3MepoB
XpOMOCOM B KJIETKaX.

3. MoaekyasipHblii ypoBeHb KU3HHU (74)

MonexymspHBI YPOBEHb KHU3HH, €r0 0COOCHHOCTH M POJIb B IIPUPOJE.

OCHOBHBIE XMMUYECKHE COSAMHEHHS XUBOH MaTepuu. Maxpo- u Muxpodiemenmsl 8 iusom geujecmsee. OpraHUUECKUE U
HEOpraHHYEeCKHe BEIIECTBA, X POJIb B KJIETKe. Boja — BayKHbIM KOMIOHEHT *HMBOro. OCHOBHBIE OMOTIOIMMEPHBIE MOJIEKYJIBI
XKHUBOW MaTepuu. [lonamue 0 MOHOMEPHBIX U NOTUMEPHBIX COCOUHEHUSX.

Posnb opraHnyecknx BemeCcTB B KJIETKE OpraHu3Ma 4ejoBeKa: OEIKOB, yIIIeBOJIOB, JUITHIOB, HYKICHHOBBIX KHCIIOT.

CrpoeHue U XUMHYECKUI cOCTaB HYKJICMHOBBIX KUCIOT B KieTke. [lonamue o mykieomude. Ctpykrypa u ¢pynkuun JHK —
HOCHUTEINsl HacielcTBeHHOW wuH(popMmarmu kietku. Perummkamus JHK. Mampuunas ocnosa pennuxayuu /[HK. Ilpasuno



xkomnnemenmaprocmu. T'ed. Touamue o xodoue. I'enernueckuit kox. Crpoenue, ¢pyHKuuu u MHoroooOpasue ¢opm PHK B
knerke. Ocobennocmu JJHK xnemox sykapuom u npoxapuom.

[Tpouecchl cuHTE3a Kak 4YacTh MeTaboyM3Ma B JKMBBIX KileTkaX. (DOTOCHMHTE3 Kak yHUKaJlbHas MOJIEKYJsIpHas cuUcTeMa
IPOLIECCOB CO3JaHMs OPraHMYecKuX BeliecTB. Ceemosvle u memHOgble peakyuu @omocunmesa. Ponp ¢oTocunTresa B
pUpoze.

[Ipormeccer GMOCHHTE3a MOJIEKYI Oenka. DTambl CHHTEe3a.. MaTpHIHOE BOCIIPOM3BOICTBO OETIKOB B KIIETKE.

MonekynsipHble TPOLECCHl PACIICIUICHHS BEIISCTB B 3JIEMEHTApHBIX OHMOCHCTEMaX KaK YacTh MeTaboim3Ma B KIETKax.
[TonATHe O KJIETOYHOM [bIXaHWH. BECKHUCIOPOIHBIA M KHCIOPOOHBIM OTambl IbIXaHUS KaK CTagWH SHEPreTHYECKOro
obecrieueHns KIETKH.

INonsATHE O MIACTUYECKOM U SHEPreTHYECKOM 0OMEHe B KIIETKE. Poib peayiamopos 6UOMONEKYIAPHBIX NPOYECCO8.

OnacHOCTh XMMHUYECKOTO 3arps3HeHHs] OKpyxkatomiei cpensl. IlocnencTBus AesTeNbHOCTH YeJIOBEKa B OKpYXKAIOLIeH cpee.
[TpaBuna mnoBeneHust B MPUPOAHON cpene. Bpems 3KoIOrHMYecKo KyJbTYphbl YesioBeKa W oOInecTBa. JKkorocusi U HOBoe
so33penue Ha Kynomypy. Ocosnanue uenogeuecmeom Henpexoosauen YeHHOCmu Hcusny. IKoI02uuecKas Kynbmypa — 6adCcHAs
3a0aua yenogeyecmaa.

3akarouenue (19)

BuocucTeMbl: OT 3IIeMEHTapHBIX OMOXHMHYECKHUX CHUCTeM N0 Omocdeprl. BunoBoe OmopasHooOpasue. YpOBHH OpraHU3AINH
HPUPOIEL.



Ilepeyennb pa3aesioB U TeM

KosmnuecTBo
Tema
4acoB

I'nmaBa 1. OpraHu3MeHHbIN YpOBEHb KU3HU 17
I'naBa 2. KneTouyHslil ypOBEHb JKU3HU 5)
I'maBa 3. MoJiekyJsipHBIN YPOBEHB KU3HU 7
3akiroueHne, IOBTOPEHHUE, 5
WTOTOBBIN 3a4€T.

Htoro 34




KanenmapHo-reMaTu4eckuil mjiaH

mo omoJioruu a4 11 Kiaacca

[Ipumeuanue: ®M - pusuko-mMaremMarnueckas rpymma;

CO - coumo-unonoruyeckas rpymma

pa3MHOKEHHUE, TaMeThl, repMadPOIHUTHI.
ITonoBoe u Gecnonaoe pasMHOKEHHE.
Becnionoe pazMHOKeHNE — IpeBHEUIINI

HaBaTb onpenesieHre MOHATHIO
pa3MHOKEHUE.
Ha3zpiBaTh OCHOBHBIE (DOPMBI pa3MHOXKEHUS,

Tema ypoka
Ne P OneMeHThI coiep)KaHus TpeboBanus K ypOBHIO TOATOTOBKH. Homariree Hare
Tun ypoka sananme dM Cod
I'maBa 1. Oprann3MeHHbIH ypoBeHb xku3HU (17 4.)
1 Opranu3mMeHHbIH YPOBEHb OCHOBHbIE MOHATHS: KU3Hb, OTKPHITas 3uaTth: I'm 1,81,
JKU3HH U €r0 POJib B IPUPOJE. CUCTEMA, HACJIECTBEHHOCTb. CBoiicTBa KUBOTO B. 1-3
N3menunBocTs. OTAUYUTENBHBIE YmMerh BbIICAATD:
0COOEHHOCTH KUBBIX OPTaHU3MOB OT OCOOCHHOCTH Pa3BUTHUS KUBBIX OPTaHU3MOB
HEXXMBBIX: €IUHbBIM NIPUHLMII OpraHU3aLuy,
00OMEH BEeIIECTB 1 SHEPTHH.
Oco0GeHHOCTH pa3BUTHS: YITOPATOUYEHHOCTb.
[locTeneHHOCTH, MOCIEAOBATEIBHOCTS,
peanu3anys HacJaeICTBeHHON HH(OpMalHy.
2 Opranmnsm Kak 6ruocucTema. Krnetka - ocHOBHas CTpYKTYypHas eAMHALIA YMeTh: §28.1-3
opranu3moB. KiieTka kak 6nocucrema. [IpuBOIUTH MPUMEPHI OPTraHU3MOB,
Knerounoe crpoeHne opraHu3mMoB, KaKk HMMEIOIIUX KJIETOYHOE U HEKJIETOYHOE
JI0Ka3aTeJIbCTBO X POJCTBA, €IUHCTBA CTpOEHHUE.
JKUBOU IIPUPOJIBI. HasbiBaTh )XU3HEHHBIE CBOMCTBA KJIETKU U
IOJIOKEHHUS KIIETOYHOH TEOpHH.
OOBSACHATH OOLIHOCTD MPOUCXOXKICHHS
pacTeHui 1 KUBOTHBIX.
3 [Ipomeccrl KU3HEAEATETHHOCTH ACCUMWIALINSA, TUCCUMUITALINS, PEPMEHT. YMerTh: §38.1-3
MHOTOKJIETOYHBIX OPTaHNU3MOB. OOMeH BeliecTB 1 IpeBpalieHue sHeprun — | JlaBaTh onpeneneHus MOHATHAIM
MpU3HAK >KUBBIX OPIraHU3MOB. ACCUMWIALUS, TUCCUMMIISLIVSL.
AcCUMIITALINSA ¥ TUCCUMILTSIIUS — HaszpiBaTh 3Tansr 0OMeHa BEmecTB, poib
IIPOTHUBOIIOIOKHBIE IIPOLIECCHI. AT® u pepmeHTOB B 0\B.
XapakTepu3oBaTh CYIIHOCTb Ipoliecca 0\B
4 PasMHOxEeHHME OpraHu3MOB. PasmHoxeHune, Oecrionoe U BereTaTHBHOE Ymersn: §4m8.1-3




crioco0 pa3MHOkeHus. Buabl 6ecrionoro
Pa3MHOXKEHUS: TIOYKOBAHUE, JICTICHUE TeJa,
criopooOpa3oBanue. Bujbl BereTaTHBHOTO
Pa3sMHOKEHUS

BH/IBI TTOJIOBOT'O U OECIIOJIOT0 Pa3MHOXKCHYS,
CIIOCOOBI BETETATHBHOTO Pa3MHOKEHHSI.
IIpuBoauThs IpUMEPHI pAaCTEHUMN U
JKUBOTHBIX C pa3IUYHBIMH (hOpMaMu U
BHJIAMH Pa3MHOKEHHSI.

XapakTepru30BaTh CYIIHOCTH OECIIONoro 1
TOJIOBOTO Pa3MHOXKCHUSI.

OOBSACHATH OMOJIOTHYECKOE 3HAUCHUC
0ECIoJIOT0 Pa3MHOKEHUS.

O1m10I0TBOPEHNE U €TO OmronoTBOpEHNE, TAMETOTEHE3, MEHO03, YmMeTh: § 5, puc.
3HAYEHHE. KOHBIOTAIINs, IEPEKPECT XPOMOCOM. Y3HaBaTh U OMUCHIBATH 110 PUCYHKY 4,B.1-3
ITonoBoe pa3MHOKEHHE paCTEHUHN U MOJIOBBIE KJIETKH.
KUBOTHBIX, €T0 OMOJIOTHYECKOE 3HAUCHHE. BriaensaTs pa3nuaus My>KCKUX U KEHCKHIX
[TosioBBIC KIETKHU: CTPOCHUE U (DYHKITUH. TIOJIOBBIX KJICTOK.
O0pa3oBaHUE MOJIOBBIX KJIETOK Brigensats oco0eHHOCTH 0eCoioro u
(ramerorenes). OceMeHECHHE. IOJIOBOTO Pa3MHOXKEHUISL.
O11010TBOPEHHE. OOBSACHATH OMOJIOTMYECKOE 3HAUCHUC
MI0JIOBOTO Pa3MHOKEHHS, CYITHOCTh U
OMOJIOTHY 3HAYEeHNE OIIOA0TBOPEHUS.
Hcnons3oBate pecypcsl UHTEpHETA M1t
COCTaBJICHHSI CITPABKU O TEHETHUECKUX
3a00IIeBaHUsX, CBA3aHHBIX C HAPYIICHUEM
JIEJICHUS TIOJIOBBIX KJIETOK.
PasButne opranusmMoB ot O11010TBOPEHHUE, OHTOTCHE3, IMOPHOTCHE3. | YMETh: § 6, puc.
3apOKJICHUS 10 CMEPTH. Poct u pazButue opraamsmoB. OHTOoreHe3 1 | JlaBath onpenencHust MOHITHIM 5-7,B.1-3
€ro 3Tarbl. JMOPHOHAIEHOE U OmonoTBOpEHNE, OHTOTEHE3, IMOPHOTEHE3.
MTOCTAMOPHOHAIIFHOE PAa3BUTHE. HazpiBaTh Hauao 1 OKOHYaHUE
JpoOnenue, TacTpyssius, OpraHoreHes. MOCTAMOPUOHATIBHOTO PAa3BUTHUS, BUJIBI
3aK0H 3apOJIBIIIIEBOTO CXOCTBA (3aKOH IIOCTIMOp Pa3BUTHSL.
K.bapa) XapakTepru3oBaTh CYIIHOCTh dMO 1
MOCTAMOp TIEPUOJIOB Pa3BUTHS
AHaIM3UPOBATh U OLICHUBATh BIIUSHUE
(hakTOpOB pHCKa Ha 370POBkE,
WCIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS IS
NPOMUIAKTUKH BPEIHBIX TPUBBIYCK.
W3 uctopun pa3BUTHS TCHETUKH. | AJIJICTBbHBIC T€HBI, TeH, TCHOTHII, YMeTh: §7,8.14

M3MEHYHBOCTD, HACJICICTBEHHOCTD,
¢denotum.

HacnencTBeHHOCTS M N3MEHUYHUBOCTD -
CBOICTBa OpraHu3MoB. [ 'eHeTHKa — HayKa O
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTU U
HM3MEHYHBOCTH.

HaBate onpeaeneHus MOHITUSAM AJUIEIbHBIC
T'€HBI, I'CH, TCHOTHUII, U3MCHYHUBOCTD,
HACIIEICTBEHHOCTh, (peHoTUMN

HaspiBaTe npu3Haku OMOJIIOTHUECKUX
00BEKTOB — TEHOB 1 XPOMOCOM.
XapaxkTepnu3oBaTh CYIIHOCTh ONOJIOTHY
MIPOIIECCOB HACIEICTBEHHOCTH U




A3MEHYUBOCTH.
OOBACHATH IPUYNHEI HACIEACTBEHHOCTH H
HM3MEHYHBOCTH, POJIb TCHETHKHU B
(hopMUPOBaHUYU COBPEMEHHOM HAYYHOU
KapTHHBI MUPA, B MPAKTHIECKOH
JIeATCITLHOCTH JTFONICH.

W3MeHYnBOCTh IPHU3HAKOB I'enom, U3MEHUMBOCTD, MyTallH, MyTareH, | YMeTh: § 8, puc.
OpPraHHU3MOB U €€ TUIIBL. TTOJIUTUIOUIHS. [aBaTh onpeneneHue TepMUHY 8-9, 8. 1-4
OcHoBHbIE (POPMBI U3MEHUMBOCTH. Buibl HM3MEHYUBOCTB.
MyTaluH 10 CTENIEHN U3MEHEHHs reHoTuna: | [IpuBoauTh NpuMepsl HEHACIEACTBEHHON
TeHHBIE, TEHOMHBIE, XPOMOCOMHBIE. HM3MEHYMBOCTH, HOPMBI pEaKIUH MPU3HAKOB,
BapnanuonHnas kpuBas, "3MEHUYNBOCTb, 3aBUCHMOCTH IIPOSIBIICHHSI HOPMBI PEAKIIH
MoudHKanysi, HopMa peakLuy. OT YCIIOBHH OKPY>KAIOILEH CpEbI.
3aBUCUMOCTbH MPOSIBIICHUS IEHCTBUS T€HOB | AHAIM3UPOBATh COJIEPKaHHEe OCHOBHBIX
OT YCIIOBU BHELIHEN CPEIBI. TIOHATH.
XapaKkTepUCTUKA MOAU(PHUKALTMOHHOMN BbIBIIATE M ONTUCHIBATH Pa3HBIE (POPMBI
n3MeHuynBocTy. Hacnenosanue M3MEHYMBOCTH Opranu3mMoB. Ha3piBath
CIOCOOHOCTH TPOSIBIISITH NMPU3HAK B NPUYMHBL, 00ECTICUNBAIOIIIE SIBJICHUE
OIIPEAETICHHBIX YCIOBHIX. HaCJIEACTBEHHOCTHU, OMOJIOTHYECKYIO POJIb
XPOMOCOM, OCHOBHBIE (hOPMBI
WU3MEHYHMBOCTH.
[IpuBoaUTH NpUMEPHI TEHHBIX U T€HOMHBIX
MyTanuil.
Ha3piBaTh BUIIBI HACTIEACTBEHHON
M3MEHYMBOCTH, YPOBHH N3MEHEHUS
TEHOTHUIA, BUJBI MyTalUil, CBOICTBA
MyTalui.
I'enernueckue 3akoHOMepHOCTH, | ['OoMoO- ,reTepo3urora, TOMUHAHTHBIN U YMeTh: § 9, puc.
oTKpbIThIE . Mennenem. PEleCCUBHBIN MPU3HAKNA, MOHOTHOPUIHOE HaBatb onpenenenus nouatusam ['omo- 10-11, B.
CKpEILMBaHUE. ,TETEPO3NUT0Ta, JOMUHAHTHBIN U 1-3

Hcnons3zoBanue Menaenem
THOPHUIOIIOTUYECKOTO METOA.
Monorubpugnoe ckpemuBanue. Hemomnnoe
JOMHUHUPOBaHUE. AHAIU3UPYIOLIEE
ckpemuBanue. L{uTomornaeckne OCHOBBI
3aKOHOMEpPHOCTEN

[IpaBuno equHOOOpasus. 3akoH
pacieruienys. I nmores3a 4MuCcTOTH raMer.

PEleCCUBHBII MMPU3HAKN, MOHOTHOPHUIHOE
CKpeIlMBaHue.

[IpuBOaUTH MPUMEPHI JOMUHAHTHBIX U
PEeLECCUBHBIX TPU3HAKOB.
BocnponsBoanTs GopMyIHpOBKH MTpaBmIIa
eArHO00pa3ys U MpaBujla PacIIeIUICHUS.
OnuceIBaTh MEXaHU3M IPOSIBICHUS
3aKOHOMEPHOCTEH MOHOTHOPUIHOTO
CKpC€uiBaHWs, MEXaHU3M HEIIOJIHOT'O
JIOMMHHPOBaHUSI.




10 | JurubpunHoe CKpelirBaHue. I'enotun, qurnOpuIHOE CKpEIIUBAHHUE, Ymern: § 10, puc.
MOJIMTHOPHUIHOE CKPEIIUBaHue, (DEHOTHIL. OnurchIBaTE MEXaHU3M TTPOSBICHUS 12-13, B.
JlaboparopHas pabora Nel YcnoBus IposBIICHUS 3aKOHA HE3aBUCUMOTO | 3aKOHOMEPHOCTEH TUTHOPHIHOTO 2-3
«Pewenue 3a0au no cenemuxey» | HacienoBanus. COOTHOIICHHS TCHOTUIIOB M | CKPELIMBAHMUSL.
(heHOTUTTIOB HE3aBIICHMOTO HACJIEIOBAHUS HazpiBaTh ycnoBust 3aK0Ha HE3aBUCHMOTO
Kombunuposeannwiii ypok 9:3:3:1. HACJICIOBAHHMS.
3aKoH HEe3aBUCHUMOTO HACIIEIOBAHUSI. AHaNTH3UPOBATh COJICPIKAHUE ONPEICIICHUI
OCHOBHBIX TIOHSTHH, CXeMYy TUTHOPHIHOTO
CKpEIIMBaHUsI.

11 | I'emeTn4ecKre OCHOBBI Cenexiusi. YMeTh: § 11, 8. 2-
ceneknuu. Bxnag H.W. HacnencTBeHHOCTh M M3MEHYMBOCTH-OCHOBA | Ha3pIBaTh MpakTHYeCKOe 3HAUYCHUE 3
BasuioBa B pa3BuTHE CENEKIINHN. | HCKYCCTBEHHOTO 0TOOpA. LIeHTpHI TeHETHKH.

MIPOUCXOXKIEHUS KyIbTYPHBIX PACTCHUH. [IpuBOIUTH IPUMEPHI TTOPOT JKUBOTHBIX H
He3aBucumMoe ogoMaliHuBaHue OJIM3KUX COPTOB PacTCHUH, BHIBEJICHHBIX YESJIOBEKOM.
pacTeHHI B Pa3JIMYHBIX IIEHTPaX. YUeHUe AHaMM3UPOBATh COJICPIKAHUE OCHOBHBIX
H.N.BaBunosa o nieHTpax. MOHSTUH.
XapakTepu3oBaTb poJjb ydeHUs BaBuiosa
JUTSL Pa3BUTHS CEIICKIUH.
OOBACHATH NPUINHY COBIAJACHUS [IEHTPOB
MHOT000pa3us KyJIbTYPHBIX PaCTEHHH C
MECTaMHM PACIIOJIOKEHUS APESBHUX
IMBWJIN3AIIHI; 3HAUYEHHUE [T CEIEKIIMOHHBIX
paboT 3aKOHA TOMOJIOTUYECKHX PSJIOB.

12 | I'eneruka noja u HaclieJioBanue, | ['erepo- U TOMOraMeTHBIHN 1O, TIOJIOBBIC YMeTh: § 12, puc.
CIICTIJICHHOE C TI0JIOM. XPOJIMOCOMBI. Ha3biBath TUIIBI XpOMOCOM B T€HOTHIIE, 16, B. 1-4

Hacnencreennsie 3a0oeBanus , YHUCIIO ayTOCOM U TIOJIOBBIX XPOMOCOM y
CIIETIIEHHBIE C TTOJIOM. YeloBeKa

Pacuiennienue eHoTHIIa IO IPU3HAKY [IpuBOIUTH IPUMEPHI HACIICCTBECHHBIX
OTIpe/IeTIeH sl TT0JIa. 3a00IeBaHuU, CIIETUICHHBIX C TTOJIOM.

3aKo0H CIEIIEHHOTO HACIICOBAHNSI. Pematp npocreiiimme reHeTHUECKUE 3a/1a4H.

13 | HacnencreeHHbie 00Jie3HU ['pymnribl HacaeICTBEHHBIX 0OJIC3HEH. YMeTh: § 13, puc.

YeJ0BeKa. I'ennble OONE3HN U AHOMAJIHH. PackpeiBaTh MOHSATHE TEHHBIX O0JIE3HEN U 17, 8. 3-4
XpOMOCOMHBIE OOJIE3HH. AHOMAJIHHU:
Jlmarnoctrka 3a00eBaHUIA. HacJIeIOBaHKe, CIICTINICHHOE C ITOJIOM H
be3onacHoCTh )XKU3HENESITENHLHOCTH. JOKaJIN30BaHHOE B X- 1 Y -XpoMOcoMax
(manpTOHU3M, reMopuITHs).
XpomocoMHas 6osie3Hb — cuHApPOoM [layHa.
CocrapieHne poJ0CIOBHBIX.

14 | DTuyeckue acCreKThI buorexnonorus, mraMmm. YMeTh: § 14, B. 2-

MEUIIMHCKON TeHETHKH. OCHOBHBIE HaITPaBIICHUS CETEKIIUU JlaBaTh onpeieieHue TEPMUHY 3;

MUKPOOPTaHU3MOB. 3HAUCHHE CEJICKIIHH
MUKPOOPTaHU3MOB JUISI C.X.,MEIUITUHEI,
MUKpOOHOIOTHIECKUN CHHTES.

OMOTEXHOJIOTHS, IITAMM
[IpuBOIUTH IPUMEPHI UCTIOTB30BAHHUS
MHKpPOOPTraHM3MOB B MUKPOOHOJIOTHIECKOM




MIPOMBIIIJICHHOCTH.
OOBACHATH PO OMOJIOTHH B IIPAKTHICCKOM
JIeSITEIIbHOCTH JIIOJIeH ¥ CAMOTO YYCHHKA.

15 | HocrmxkeHus OMOTEXHOJOTUU U | BHOTeXHOMOTHS, ITaMM. Ymets: § 15, puc.
STHYECKHE aCTIEKTHI €€ OcHOBHBIE HANIPABJICHUS CENEKINU HaBate onpeaeneHrne TepMUHY 18, B. 2-3
WICCIIETOBAaHUN. MUKPOOPTaHU3MOB. 3HAYEHHE CEEeKITHH OMOTEXHOJIOTHS, IITAMM

MHUKPOOPTaHU3MOB JUISI C.X.,MEAULIUHEI, [IpuBOANTH IPUMEPHI UCTIONB30BAHHUS
MuKpoOHOIOTHYECK A CHHTES. MHUKPOOPTaHMU3MOB B MUKPOOHOJIOTUIECKON
MIPOMBIIIJICHHOCTH.
OOBACHATH PO OMOJIOTHH B IIPAKTHIECKOM
JeSITEIbHOCTH JIIOACH M CaMOTO YUEHHKA.
16 | Pemenue reHeTH4ecKux 3amad. Ymern:
Pemath reHeTnyeckue 3a1aun
17 | BupycHsie 3a00meBaHusl. Bupychr kak Bo30yauTenu 3a0011eBaHNH. 3HaTh: 3HaUEHHE BUPYCOB B MPUPOJIE U § 17,
CIIN ] - BupycHOe 3a0oseBaHKe. 3alUTa OT | dKHU3HU YEIOBEKa; MEPhI POQPHIAKTUKH puc.25-
BHPYCOB. BHPYCHBIX 3200JICBaHUA. 26,8.1-3
Ymers:
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B
MOBCEIHEBHOM JKU3HU U151 NPO(QUIaKTUKA
BHPYCHBIX 3200JICBaHUA.
I'nasa 2. KiietouHblii ypoBeHb U3HH (5 4.)

18 | KieTouHslit ypoBEeHb KieTka - ocHOBHAsI CTPYKTYpHAS EAMHAIIA YmeTh: § 18,
OpraHM3alliy )KMBOK MaTepuu U | opranu3moB. Kietka kak Ouocucrema. IIpuBoauTH IPUMEPHI puc.27,
ero poinb B ipupoze. Knetka kak | Kierounoe crpoeHue opranusmMoB, Kak OpPraHU3MOB,UMEIOIINX KIETOUYHOE U B1-3, §
3Tar SBOIOINY KUBOTO B JOKa3aTeNLCTBO UX POJICTBA, EAMHCTBA HEKJIETOYHOE CTPOCHUE. 19,puc.28
HUCTOpHH 3eMITH. JKUBOW HPUPOJIBI. Ha3biBath )KM3HEHHBIE CBOMCTB KIIETKU U ,B1-3

IIOJIOKEHUS KIIETOYHOU TEOPHUH.
OOBACHATH OOIIHOCTH MMPOUCXOXKIEHUS
paCTeHHIA U )KUBOTHBIX.

19 | Crpoenue kinerku. OpraHouabl Crpoenue kinetku. [IpokapuoTrueckue u 3HaTh: § 20,

KaK CTPYKTYpHBIC KOMIIOHEHTbI | 3yKapuOTH4ecKue KieTKu. OcoOeHHOCTH O0COOEHHOCTH CTPOEHHE KIJIETOK MpoKapuot | puc.30-

LUTOIIA3MBI. CTPOEHUSI JKUBOTHOM M PACTHTEIILHON U 3YKaKpHOT, CTPOEHHE KJIETOK pacTeHud u | 32, B.1-3,
KkieTku. OCHOBHBIE YaCTH U OPTaHOUJIBI ’KUBOTHBIX, BBIJIEJSTh Pa3Inyus B UX 21,tabmn.1,
KIIETKH, UX QYHKIHH. CTPOCHUH; Ha3BaHHUS OPTaHOUIOB KIIETKH, B1-3.

B3aHMOCBS3b MEXKY CTPOCHHEM U
(hyHKIMEH OpraHouja.

Ymersn:

pabotaTh ¢ Mukpockornom. Habmronars,
ONMCBHIBATh U CPAaBHUBATH CTPOCHHE KIETOK
pacTeHui 1 KUBOTHBIX.




20 | Knerounsrii iuki. Jenenue JKuznenusiit nuki. PasMHoxeHHe-CBONCTBO | 3HATH: § 22-23,

KJICTKH - MUTO3 ¥ MEi03. opraHu3MoB. JleneHre KIeTKA - OCHOBA CYIIIHOCTH ¥ OMOJIOTHIECKOE 3HAUYCHUE puc.39-42
pOoCTa, Pa3BUTHSI U PA3MHOKCHUS MHTO33, (ha3sl MUTO3a, CTPOCHHUE TIOJIOBBIX Tabn.3,
OpraHu3MOB. MUTO3, CYIIHOCTh U 3HAUEHHE. | KIETOK, (ha3bl MEPBOTO BTOPOTO B.1-3
I'ameTorenes. OBorene3. CriepMaToreHes. MENOTUYECKUX JeJICHUHN, OTIINYME Meilo3a
CrpoeHne noyioBbIX KJIETOK. 3HAaUEHHUE OT MHTO3a.
ramerorenesa. O0pa3zoBaHue MOJOBBIX Ymern:
kieTok. CTaguu pa3MHOKEHHs, POCTa, JIaBaTh OIPECICHUS KIIOUEBBIM MMOHITHUSIM,
co3peBanus. Meito3. ®a3bl nepBoro 1 OTIMCHIBATH MTOCIIEIOBATEIRHO (Da3bl MUTO3A,
BTOPOT0 MEMOTHUYECKOTO JIETICHUSI. Ha3bIBaTh CTAJMH raMeTOTeHe3a.

21 | Ctpykrypa u GyHKIUU Crpoenue u (yHKIIUU XPOMOCOM. 3HaTh: § 24,

XPOMOCOM. 3HaYCHHE TOCTOSHCTBA YHCIa B POPMBI CTPOCHHE TCHOB U XPOMOCOM; THITBI puc. 46,

XPOMOCOM B KJIETKaX. HYKJICMHOBBIX KUCIIOT, ()YHKLIUH B.1-4
JHK — HocuTens HACIEICTBEHHON HykiIenHoBbIX KucioT. Pons IHK u PHK B
uHpopmanun. Y asoenue Monekyisl JJHK B | u3HM OpraH3MOB.
KIIETKE Ymern:

BBIJIETIATH Pa3Inyus B CTPOCHUH U

¢ynkumsx JHK u PHK. XapakTepuzoBaTsb

nporecc yaoeHus mojekyns JJHK.

22 | Ucropwus pa3BUTHS HAYKH O Hayka o knetke - nuronorus. Ilepseie YmeTh: § 25, B.1-

KJIETKE. IIOJIOXKEHUS KIIETOUYHOHM Teopun. Passurtue IIpuBOoaUTH MPUMEPHI OPraHU3MOB, 3,
yueHus o kieTke. COBpeMeHHas KJIeTOYHAs | UMEIOUIUX KJIETOYHOE U HEKJIETOYHOE coo01IeH
TEOPHSL. CTpOEHHUE. ue.
Ha3biBath noJ10KEHNS KIETOUHON TEOPHUH.
OOBSCHATH OOIIHOCTH MPOUCXOXKICHUS
pacTeHU U )KUBOTHBIX.
I'naa 3. MoJiekyJIsipHbIi YpOBeHb ku3HU (7 4.)

23 | MounekynspHBI YPOBEHB KHU3HU: | MUKpO- M MaKpO3JIEMEHTHI, YTIEBOIBI, Ymers: § 27-28,
3Ha4YeHHE U POJIb B IPUPOJIE. JIUTIU/IBI, TOPMOHBI. [IpuBOIUTH MPUMEPHI MUKPO- U puc.59,
OcHOBHBIE XUMHYECKHE Oco0EeHHOCTH XMMUYECKOro COCTaBa MaKpO3JIEMEHTOB, a TaK K€ BELIECTB, B.1-3
COEIMHEHMS] ’KUBOH MaTEPUU. KJIETKH. MUKPO- 1 MaKpO3JE€MEHTHI, UX OTHOCSIIMXCA K JIMIINIAM U YTIIeBOJaM

BKJIaJ] B 00pa30BaHUM OPraHUYECKUX U HaspiBaTh HEOpraHwd. ¥ OpraHuY. BEIIECTBA
HEOPTaHWYECKUX MOJIEKYJI JKHUBOTO KJIETKH.

BELIECTBA. XapakTepru3oBaTh ONOJOrHYECKOE 3HAYCHUE
Ponp Heoprannyecknx BENIECTB: BOAA, MHKPO U MaKpOAJIEMEHTOB, OMOJIOTHY. POJIh
MHUHED.COJIH. BOJIBI, COJIEH HEOPTaHUYECKHUX KUCIIOT.

24 | Ctpykrypa 1 QyHKIUH benkn, aMMHOKHCIIOTHI, UX POJIb B Ymern: § 29, puc.
HYKJIEMHOBBIX KUCIIOT. OpraHu3Me. JaBatp nonHbIe Ha3BaHUS HYKIEHHOBBIM 60 -61,

Crpykrypa u pynkunu 6enkoB. @epmentsl. | kucnoram JHK n PHK. Tabn.4,
HyxnenHoBbIe KUCIIOTHI U UX CTPYKTYpa. HazpiBaTh nmpotykThl, OOraTsie OeIKamMu. Bl-4.

Haxoxnenune monexynsl JIHK B knetke.
MoHoMep HyKJICMHOBBIX KUCIIOT.




[IpuBOUTH IPUMEPHI OEIIKOB,
BBITIOJTHSIFOIIINX Pa3INIHbIC (QyHKITHH.
Ilepeuncnars Bunsl mosexyn PHK.
XapakTepu3oBaTh (PYHKIIUU OCIKOB U
HYKJIEWHOBBIX KUCIIOT.

25 | IIporweccel CHHTE3A B KUBBIX [Murtanwe, horocunres, hoTonms. YMmeTh: §30,
KJIETKaX. [Mutanue. Paznuuus opraHu3mMoB 1o JaBate onpeaeneHus MOHATHSAM MUTaHUE, puc.62-
cnocoOy nuranusa. ®orocuntes. Ponp aBTOTPOdbI, HOTOCUHTES. 63,8.3-4.
nurmenTa xjaopodmmia. Kocmudeckast pons | HaspiBaTh opransl pacTeHus rae
3eJIEHBIX PACTCHHU. MIPOUCXOANT (POTOCUHTE3, POJTh MIMTMEHTA
Xnopomnactel. CBeToBast 1 TeMHOBast hazbl | xjopodua.
(dhoTocuHTE3A. Xapaktepnu3oBath (pa3sl (HpOTOCHHTE3A.
26 | IIpomeccsr bmocuHTE3a OENKa. I'en, reneTnyeckuii Ko, TPUILIET, KOAOH, YMmerh:
AHTUKOJOH, ITOJIMCOMA, TpaHCIAIA, I[aBaTI) OIMpEACIICHUS IIOHATUAM I'CH,
TPAHCKPUIILUA. ACCUMMUJIIAI M.
OOMeH BelecTB U NpeBpaleHue SHeprud — | Ha3biBaTh CBOMCTBA TeHETHIECKOTO KO/IA,
MPU3HAK JKUBBIX Opranu3mMoB. CBoilCTBa pons u-PHK u T-PHK B OnocuHTe3€e Oenka
TCHETHYECKOTO KOJla: N30BITOYHOCTS, AHaU3UPOBATh COACPIKAHHUE OIPeeIICHHNA:
cHenupUIHOCTh, YHUBEPCATHHOCTb. TPHILIET, KOJAOH, aHTUKOJIOH, ITOJINCOMA,
MexaHn3MBI TPAHCISIUY | TPAHCKPUTIIIAHA. | TPAHCIISIHUS, TPAHCKPHUTIIIHSL.
[TpuHIMT KOMILIEMEHTAPHOCTH. XapakTepu3oBaTh CYyIIHOCTh Ipolecca
Peanuzanus HacneCTBEHHOW HHPOPMAITUK | TPAHCISAIUKN U TPAHCKPHITLIUH.
B KJIETKE.
27 | MounekynspHbIE IPOIECCHI [lonsiTHe 0 GMOTOTUYECKOM OKHCIICHHUU. YmeTh:
pacllerieHusl. beckucnopoanslii 3Tan KI€TOYHOTO AHaTU3UpOBaAThH CONEPIKAHUE OIIPEICTICHUI:
neixanus (rmukonus). KucmopomHerii sTam I'mukonms, OpokeHue, TbIXaHue.
KJIETOYHOTO JBIXaHU. HaspiBaTh BeliecTBa HCTOYHUKY YHEPTHH,
NPOJIyKTHI peaKiiy 3TarnoB oOMeHa
BEIIIECTB, JIOKAIN3AIUIO B KJIETKE TAIOB
oOMeHa BEIECTB.
OnwuceiBath posib AT® B 0OMeHe BEIeCTR.
28 | XuMu4ecKkoe 3arps3HeHue OnacHOCTh OJTUMEPHOTO MyCOpa.
OKpY>Kalollel cpesibl Kak Hectunmmer. J{nokcunsl. [Ipodiema
riio0anbHas SKOJIOTHYECKas YCTOHYHBOTO Pa3BUTHUS.
mpobiiemMa.
29 | BpeMs akonorudeckoit Pa3Butne xuMudeckoro cUHTE3A.

KYJIBTYPBI.

ManunyaupoBaHUe HacleICTBEHHBIM
BEIIECTBOM. [ 100aJIbHBIE SKOJIOTHYECKUE
po0GsIeMbl. DKOJIOTHYECKas KyIbTypa -
HOpMa JJ151 K&’KIOTO YeJIOBEKa.
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3aKIro4eHUE: CTPYKTYPHBIE BuocucteMsr: OT 3neMEeHTapHBIX
YPOBHH OpTraHU3AINH KHBOU OMOXUMHUYECKUAX CHCTEM JI0 ONOCHEPHI.
TIPUPOIBI. Bunosoe 6mopasznoodpaszue. YpoBHU

OpraHHu3al{ IPUPOJIBL.
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IToBTOpEHuE 1O TEME
«OpraHu3MeHHbIN YPOBEHb
KUZHU

32

IToBTOpEHUE 11O TEME
«KeToyHbIl ypOBEHb KU3ZHID)
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IToBTOpEHUE MO TEMe
«MonexyJIIpHbIi YPOBEHb
KUZHI»
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Htoroseiii ypok-3a4ét

PecypcHoe o0ecnieuenne padoueii mporpaMmbi:

1. Tlonomapesa N.H., Kopuunosa O.A., Jlommnuna T.E., Wxesckuit [1.B. «buomnorus : 11 kiacc : 6a30Bblil ypOBEHb :
y4eOHHUK IS yJaruxcsi 001eo0pa3oBarenbHbIX yupexaeHuin». M., «Benrana-I'pad», 2012 rox.

2. «IlIpuponosencune. buomorus. Dxomorus. 5 — 11 kmaccel: mporpammel / M.H. Tlonomapesa, T.C. Cyxoa, .M.
IBer.» — M.: Bentana-I'pag, 2010

«buonorus B ocHoBHOII 1mikoine. [Iporpammer». Mocksa, «Bentana-I'pad», 2006 roz.

Jlepuep I''. O6mas 6uonorus (10-11 xmaccer): TloaroroBka k EI'D. KoHTpoapHbIE 1 caMOCTOSITEIbHBIE paOOTHI/
I".'N.JIepuep. — M.: Dkemo, 2007

Hynkuna O.I1. buonorus. PazBepHyToe TeMaTH4YECKOE MIIAHUPOBAHUE 10 TIPOTPaMMe

N.H. ITonomapesoii. — Bonrorpan: Yunrens, 2011

MawmonroB JI.1. DnexTponHsIil kKypc «OTKpbITas ononorus». Mocksa, «®usukon», 2005.

Bupryanbnas mxona Kupunna u Medoaus. Ypoku 6uonoruu 11 kmace. 2005
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