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MHHOACHUTEJIBHASA 3AITUCKA.

B kypce Ouonorum ydvammecs o0OOMmIAIOT 3HAHMA O JKU3HM W YPOBHSAX €€ OpraHu3alum,
PacKpBIBAIOT MHUPOBO33PEHYECKHE BOMPOCHI O TMPOMCXOXKJICHUU W PA3BUTHM JKU3HH Ha 3emlle,
0000Imatl0T W YrayONsiOT TOHATHUS 00 HBOJIOIMOHHOM DPAa3BUTUM OpraHu3moB. [lomyueHHble
OMOJIOTMYECKHE 3HAHUS CIY)KaT OCHOBOW TIPH PACCMOTPEHHHM DKOJIOTMH OPraHu3Ma, MOMYJISIINH,
ouonieHo3a, ouocdepnl. 3aBepiiaercs (GopMupoBaHHE TOHITHS O HOoOochepe w 00 OTBETCTBEHHOCTH
YeJI0BEKa 3a KU3Hb Ha 3eMIIe.

[IpeeMcTBeHHbBIE CBSI3M MEXIy pa3ieilaMu O0OECIeYMBAIOT IIEJIOCTHOCTh IIKOJBHOTO Kypca
OMoJIOTHH, a €ro CcoJep)KaHue CHocOOCTBYeT (OPMHPOBAHUIO BCECTOPOHHE DPA3BUTOW JIMYHOCTH,
BJIQJICIOIIEN OCHOBAMM HAy4YHBIX 3HaHHWM, Oaszupyromuxcs Ha OHOLEHTPUYECKOM MBIIUIEHUU, U
CIIOCOOHOM TBOPUYECKU MX MCIOJB30BaTh B COOTBETCTBUH C 3aKOHAMU ITPUPOJIBI M OOIICUEITOBEUECKUMU
HPABCTBEHHBIMU IICHHOCTSMHU.

W3yuenne OWOJIOTHYECKOTO  MaTepuayia IO3BOJISIET  pemiaTh  3aJa4d  KOJOTHYECKOTO,
ACTETHYECKOTO, MATPUOTHICCKOTO, (PH3MUECKOTO, TPYJOBOTO, CAHUTAPHO-TUTUECHHYECKOTO BOCITHTAHUS
IITKOJIBHUKOB. 3HAKOMCTBO C KpacoToi mpupo bl PoauHbl, €€ pazHooOpasueM U OOTaTCTBOM BBI3BIBACT
JyBCTBO JIFOOBH K HEW M OTBETCTBEHHOCTH 3a €€ COXPAaHHOCTh. Y4UallHecs JOJDKHBI XOPOIIO TIOHUMATh,
YTO COXPAaHEHHE TOW KPAaCOTHI TECHO CBS3aHO C ACATEIBHOCTHIO YejoBeka. OHH JOJDKHBI 3HATH, YTO
YeJIOBEK — YacTh MPUPOJBI, €r0 KU3Hb 3aBUCUT OT HEE U IMOATOMY OH 00sI3aH COXPAaHUTH MPUPOIY IS
ce0st ¥ TIOCTIEAYIOMNUX MTOKOJICHUH JTFOICH.

[Iporpamma mpenmosnaraer BeAeHHE (PEHOJOTUYECKUX  HAOMIOJEHUN, OMBITHUYECKOW W
MPaKTHIeCKOW paboThI. I MOHMMAHHS YIalTUMUCS CYNTHOCTH OMOJOTHICCKUX SBIICHUH B IPOTrpaMMy
BBEJICHBI JIaDOpaTOpHBIC PabOTHI, JEMOHCTPAIIMU OTBITOB, MPOBEACHUE HaOmoaeHu. Bcé sTo maér
BO3MOXHOCTh HAIPaBJICHHO BO3JICHCTBOBATh HA JIMYHOCTH YJAIIErOCs: TPEHUPOBAThH NaMsITh, Pa3BUBATh
HaONIOAATeNIbHOCTh, MBIIUICHHE, 00yJ4aTh NpHEMAM CaMOCTOATEIbHON Yy4eOHOW JesITEIbHOCTH,
CHOCOOCTBOBATH Pa3BUTHUIO JTI0O03HATEIHLHOCTU M HHTEPECA K MTPEIMETY.

Jnst noctiwkeHus: 0a30BOTO YPOBHSI OHOJIOTUUYECKOTO OO0pa3oBaHUs HEOOXOIUMO JTOOHUTHCS
OTPENICTICHHON 3aBEpIICHHOCTH 3HAaHWUKW 00 YCIOBHUAX JKM3HHM, O pPa3HOOOpa3uu OHOCHUCTEM,
3aKOHOMEPHOCTSX KUBOM MPUPOBI M O 3aBUCUMOCTSIX B €€ MPOIleccax U SIBJICHUAX. XOTS B COJEpKaHUE
Kypca BKJIIOYEHBI OCHOBBI PA3JIMYHBIX 0OJacTeil OMOJOrMM, €ro OTJIWYAeT IeIOCTHOCTh, MOCKOJIBKY
TJIaBHOM Hjeed SBISETCS BBbIJEICHHE 3aKOHOMEPHOCTEH HMCTOPUYECKOTO PAa3BUTHS M Pa3HOOOpa3us
YKU3HU Ha 3emJie, B3aMMO3aBUCHUMOCTEH 3THX MPOLIECCOB U POJIM UX B KYJIbTYpE YeJIOBEUECTBA.

Cogep:xaHue MporpaMMbl OTPa)KAaeT COCTOSHHME HAyKd M €€ B3aUMOCBSI3M C pELICHHEM
COBPEMEHHBIX TMpoOieM oOmiecTBa. YYHUTHIBasg, YTO MpoliemMa HKOJOTUYECKOTo OOpa3oBaHUs
nproOpesa B HalllM IHU MEPBOCTENIEHHOE 3HAUYEHHUE, B IPOrpaMMe JaHHOTO Kypca CYIIECTBEHHOE MECTO
3aHMMAET HKOJIOTUYECKUHN aCTeKT.

Pabouass mporpamma mo Owosormum a1 11 Kiacca cocraBieHa Ha ocHOBe DejepallbHOrO
KOMIIOHEHTa TOCYJIapCTBEHHOI'O CTaHAapTa cpexHero (ImoJiHoro) obmiero oopasoBanus. DenepaibHbIi
0a3uCHBIN yueOHBIN MIIaH [Tt 001Ie00pa3oBaTenbHbIX yupexaeHuii PO otBoaut 34 yuyeOHbBIX yaca Juis
o0s3aTenpHOrO0 M3yueHus: Kypca Ouosnoruu B 11-m kiacce OCHOBHOHM MIKOJIBI M3 pacuera 1 yueOHOTO
yaca B HEJEINO.

[lporpaMmma KOHKPETHU3UPYET COJAEp)KaHHE TMPEAMETHBIX TeM, TMpeularaeT pacrpeesicHue
NpeJMETHBIX YacoB IO pa3/iesiaM Kypca, IMOCIEeIOBATENFHOCTh U3YyYEeHUS TeM U Pa3JelioB C Y4eTOM
MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO TMpoliecca, BO3PACTHBIX
0coOeHHOCTeH yyaruxcs.



HOpMaTI/IBHO-leaBOBLIe AOKYMEHTDI,
Ha OCHOBAaHHHU KOTOPLIX COCTAaBJICHA paﬁoqaﬂ nmporpamma.

Pabouas mnporpamma mo Owonormm s 11 kiacca cocraBieHa Ha ocHoBe DenepaabHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa cpenHero (TMoJIHOTro) oOmero o0pa3oBaHUusl W MPUMEPHOMN
nporpaMMmbl  JUii  OCHOBHOTO  oOmiero oOpa3zoBanust 1o Ouonorun  (0a3o0BBIA  ypOBEHB):
«[Ipuponosenenue. buomorus. Dxonorus. 5 — 11 wmaccel: mporpammsl / W.H. Tlonomapesa, T.C.
CyxoBa, .M. [lIBeu.» — M.: Benrana-I'pag, 2010

Peanmaunﬂ mporpaMmaI oOecreunBaeTcs HOPMAaTUBHBIMH JOKYMCHTAMM:

1) 3akon P® ot 10.07.1992 r. Ne 3266-1 (peaaxuus ot 02.02.2011) «O6 oOpazoBaHum».

2) CanuTapHO-’NIUJEMHOJIOTHYECKHE TpaBwia #u  HopMmatuBbl CanlluH 2.4.2.2821-10
(CanuTapHO-3NIMAEMHUOJIOTHYECKHE TpeOOBaHUS K YCJIOBMSIM U OpraHu3aluu  oOydeHus B
0011e00pa3oBaTeNbHbIX YUpPEXKACHUAX, 3aperucrpupoBanibie B Munuctepcerse HOctunuu Poccun 3
Mmapta 2011 r., peructpaunoHHsiii Homep 19993).

3) ®enepanpHblii 0a3UCHBIM  yuyeOHBIM IUIAaH M TOpUMEpHbIE YdeOHbIE IUIAHBl IS
001eo0pa3oBaTeNbHBIX  yUpexkaeHud P®, peanusyromux mporpamMmbl  oOmiero  oOpa3oBaHws,
yTBEpKJAeHHbIE IpUKkazoM MunuctepcrBa oopazoBanust PO ot 09.03.2004 r. Ne 1312.

4) Tlpukaz MunucrepctBa obOpazoBanusi PD ot 05.03.2004 r. Ne 1089 «O6 yrBepxkacHUN
(denepalbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTaH/IAPTOB OCHOBHOIO, OOIIEro u
cpenHero (MmoaHoro 00IIero oopa3oBaHms).

5) Ilpukaz MwunucrepctBa oOpazoBanus u Hayku PD ot 20.08.2008 r. Ne 241 «O BHeceHum
W3MeHEeHU B (QenepanpHbIi Oa3WCHBI Y4eOHBIM TUIAH W TPUMEpPHBIC Yy4eOHBIC TUTAHBI IS
oOpa3oBaTeNbHBIX yupexaeHuid PO, peanusyronmx nporpaMMbl 001iero oopa3oBaHusi, yTBEPKICHHbIE
[Tpukazom MunucrepctBa oopazoBanusi PO ot 09.03.2004 r. Ne 1312».

6) Ilpukaz MunucrepctBa obpasoBanus u Hayku P® ot 30.08.2010 r. Ne 889 «O BHeceHum
U3MEHEeHU B (¢enepaibHbIi 0a3uCHBIM Y4eOHbI IUIaH W MpUMEpHbIE Yy4eOHbIE IUIaHbl JUIs
oOpa3zoBaTeNbHBIX yupexaeHuid PO, peanusyronmx nporpaMMsl 0011ero o0pa3oBaHus, YTBEPKICHHbIE
[Tpukazom MunucrepctBa oopazoBanusi PO ot 09.03.2004 r. Ne 1312».

7) DenepanbHBI MEpEeYeHb YYEOHHKOB, PEKOMEHIOBAaHHBIX MHHHCTEpCTBA OOpa3oOBaHUS U
Hayku P® Kk uCmoib30BaHHUIO B 00pa30BaTEILHOM IIPOIEcCe B 00MIC00pa30BaTEIbHBIX YUPEIKACHUAX HA
2011-2012 r., yrBepxkaeHHsbii [Ipukazom Munucrepcta oopazoBanus ot 27.12.2011 r. Ne 2885.

8) IIncpmo MunmcTepcTBa 0Opa3zoBanus u Hayku P® JlemapraMeHTa rocy1apCTBEHHON TOJIUTHKH
B oOpazoBanuu ot 10.02.2011 r. Ne 03-105 «OO6 ucnonp30BaHUM Y4€OHUKOB Y4eOHMKOB U Y4eOHBIX
nocoOuii B 00pa3oBaTEeIbLHOM MPOLIECCEe.



HUcnoab3oBaHue yqeﬁﬂoro U IIPOrpaMMHO-METOANIECCKOI'0 KOMILJIEKCA.

[IpernoraBanrie OPHUEHTUPOBAHO HA HCIIOJIb30BAaHHE Y4E€OHOTO M MPOTPAMMHO-METOANYECKOTO
KOMIUIEKCA, B KOTOPBI BXOIAT:

Yueonuk: Ilonomapea M.H., Kopuunosa O.A., Jlommnuna T.E., Wxesckuii 11.B. «buonorus :11
Kjacc : 0a30BbIid YpOBEHb : y4EOHUK U y4auiuxcs oOIeoOpa3oBaTeNbHBIX YUPSKICHUN». M.,
«Benrana-I'pad», 2012 rox.

ABTopckas nporpamma:«lIpuponosenenne. buonorus. Dxomorus. 5 — 11 kmaccsr: mporpammsl / M.H.
[Tonomapesa, T.C. CyxoBa, .M. IlIBeu.» — M.: Benrana-I'pad, 2010

MeToanueckue nocoous AJIsL YYUTEIA:

«buonorus B ocHoBHOI 1mkose. [Iporpammeny. Mocksa, «Bentana-I'pad», 2006 rox.
Jlepuep .. O6mas 6uonorust (10-11 xnaccsr): [Toaroroska k EI'D. KortponbHbie
camocTtosTenbHbie padboTel/ I'.U.Jlepuep. — M.: Dxemo, 2007
Hynxuna O.I1. buonorus. PazsepHyToe TeMaTH4eCcKOe IUIaHUPOBAHKE IO TPOrpamMme
W.H. Ilonomapesoii. — Bonrorpan: Yuurens, 2011

DJIEeKTPOHHbIE U31aHUS:

MawmonroB JI.11. DnextponHslil kKype «OTKpbITast Ouonorus». Mocksa, «Dusukon», 2005.
Buptryanbnas mkona Kupumna u Megoaus. Ypoku 6uonoruu 11 xmace. 2005



OcHoBHbIe HeTd H3y4eHusi Kypca omoJiorum B 11 kinacce:

N3yuenre OHMOJIOTHH B OCHOBHOM LIIKOJIE HANIPABIICHO HA OCTIKEHHUE CIIETYIOLINX IIeTIeH:

® (OCBOEHHe 3HAHUI O OMOJIOrMYECKUX CUCTeMaXx (KJIETKA, OPTaHu3M, BHJ, IKOCUCTEMA); UCTOPUHU
pa3BUTHUSL COBPEMEHHBIX NPEJACTABICHUNH O JKUBOW IPHUPOJAE; BBLAAIOIIUXCS OTKPBITHSAX B
OMOJIOTUYECKON HayKe; pOJM OHMOJOTHYECKOH Hayku B (OPMHUPOBAHHM COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHBI MUpPa; METO/1aX HAy4YHOTO NO3HAHMS;

e OBJaJeHHe YMEHHAMH OOOCHOBBIBATh MECTO U POJIb OMOJOTMYECKUX 3HAHUN B MPAKTUYECKOU
NESITeIbHOCTH JIIOJIEH, pPa3BUTHUM COBPEMEHHBIX TEXHOJIOTUN; MPOBOAUTH HAOMIOAEHUS 3a
JKOCHCTEMAMHM C LEJIbI0 HX OIMCAaHUA W BBIABICHUS ECTECTBEHHBIX M aAHTPOIOICHHBIX
M3MEHEHUI; HaXOUTh U aHAJIM3UPOBATh MH(POPMALIHIO O KUBBIX 0OBEKTAX;

e pa3BUTHe [103HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX UM TBOPUECKHUX CIOCOOHOCTEW B
MpoLiecCe M3YyYEHHUsS BBIJAIOLIUXCA NOCTHXKEHUI OMOJIOTHH, BOLIEAIINX B OOIIEYEIOBEYECKYIO
KYJIbTYpPY; CJIOKHBIX U MPOTUBOPEUMBBIX MYTE€H pa3BUTUS COBPEMEHHBIX HAYUHBIX B3IJISJIOB,
uaeu, Teopui, KOHLENUUH, Pa3IWYHbIX TUNOTe3 (O CYIIHOCTH M MPOUCXOXKACHUU KHU3HHU,
YeJl0BEKa) B X0/ pabOThl € Pa3IMYHBIMU UCTOYHUKAMH UH(POPMAIHH;

e BOCINHMTAaHHMe YOEXKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS >KUBOM MPHUPOJIBI, HEOOXOIUMOCTU
OepeXHOr0 OTHOILIEHUS K MPUPOJHOW cpele, COOCTBEHHOMY 3J0POBBIO; YBAXEHHUS K MHEHHUIO
OTIOHEHTA MPH 00CYKIEHNN OHOJOTHYECKUX MPoOIeMm;

® HCHOJb30BAHUE NMPHOOPETEHHbIX 3HAHUNA M YMEHHUHl B NMOBCEJHEBHOWN KM3HU UISIOIICHKH
MOCJIEICTBUN CBOEU JIEATEIIbHOCTH MO OTHOIIEHHUIO K OKPYXKAIOIIEeH cpene, 340pOBbI0 JIPYrux
moed W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHWS | COOMIONEHUS Mep NpOoQHUIaKTHKA
3a00JIeBaHM, TIPABUJI TIOBEJIEHUS B IPUPO/IE.



TpeGoBanusi K ypOBHIO NOAr0TOBKH y4yaumxces 11 kiaaccos.

B pesynbraTe n3ydeHuss OMOIOTHH YUSHUK JOJIKEH:

3HATH/IIOHUMATh:

OCHO6HblE NOJ0YceHua OUOJIOTMUYECKHX TeOpui (KJIEeTOYHas, 3BOIIOLMOHHAas Teopus Y.JlapBuHa);
yuenue B.M.Bepnanckoro o Ouocdepe; cymHocTh 3akoHOB [.Mengens, 3akoHOMepHOCTEN
U3MCHYUBOCTH,

cmpoenue duono2uiecKkux 00beKmos: KIeTKN; TEHOB U XPOMOCOM; BUJIa U IKOCUCTEM (CTPYKTYypa);
CYU{HOCMb OUOSI02UYECKUX NPOYUECCO6: PA3MHOKEHNUE, OILIOJOTBOPEHHE, I€HCTBUE UCKYCCTBEHHOIO U
€CTeCTBEHHOTO 0TOOpa, (OpMUpOBAaHHE MPHUCIOCOOICHHOCTH, O0Opa3oBaHUE BHJOB, KPYrOBOPOT
BEILECTB U MPEBpAIllEHUs] JHEPTHH B SKOCUCTEMAaX U Onocdepe;

6K1A0 8b10AIOWUXCA YUEHDBIX B PA3BUTHE OUOJIOTHUECKON HAYKU;

0M0JIOTMYeCKYI0 TEPMHHOJIOTHIO U CHUMBOJIUKY;

YMeETh!:
00vAcHAmMy: posib OWOJNOTMM B (OPMHUPOBAHMU HAYYHOTO MHPOBO33PEHUS; BKJIaJ OHMOJIOTMYECKUX

Teopuii B (OpMHUpPOBAHHWE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA; €IUHCTBO >KHBOU M
HEKUBOW TPHUPOJBI, POJICTBO JKHMBBIX OPraHU3MOB; OTPHUIATEIBLHOE BJIMSIHUE aJIKOTOJIsl, HUKOTHHA,
HApKOTHUYECKUX BENIECTB HA pPa3BUTHUE 3apojblllla YEJIOBEKAa; BIMUSHUE MYTAar€éHOB Ha OPraHU3M
YeJI0BEKa, IKOJOTUYECKUX (PAKTOPOB Ha OPTraHW3MBI; B3AMMOCBSI3U OPTAaHU3MOB U OKPYKAIOIIEH Cpebl;
MPUYMHBI 3BOJIIOIMH, W3MEHSIEMOCTH BHJOB, HApYIIECHW pPa3BUTHS OPraHW3MOB, HACIIEICTBEHHBIX
3a007€BaHNA, MyTalMii, YCTOWYMBOCTH ¥ CMEHBI OKOCHUCTEM; HEOOXOIMMOCTH COXPaHCHHUS
MHOT000pa3us BUJIOB;

pewiams >IeMEHTapHble OMOJIOTUYECKHE 3a/1a4H; COCTaBISATh JIEMEHTApHBIE CXEMbl CKPEIUBAHUS U
CXEMBbI TIepeHOCca BEUIECTB U SHEPTUHU B IKOCcUCTEeMax (1[eMH MUTaHuUsA);

onucwleamp 0codei BUI0B 0 MOP(HOIOTHYECKOMY KPUTEPHIO;

6b1:671AMb TIPUCTIOCOOTICHUST OPraHU3MOB K cpeie 0OMTaHUs, HCTOUHUKM MYTareHOB B OKpYXKarouei
cpene (KOCBEHHO), aHTPONOT€HHbIE U3MEHEHUS B 9KOCHCTEMaX CBOEH MECTHOCTH;

cpaenueéams: OUOJIOTUYECKUE OOBEKTHl (XMMHUYECKHI COCTaB TN J>KMBOM U HEXUBOM IPUPOJIBI,
3apOJIBIILIN YEJIOBEKAa U JPYIMX MIIEKONMUTAIOLINX, IPUPOIHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH
MECTHOCTH ), MMPOIIECCHI (€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP, MOJI0BOE M OECoioe pa3MHOXKEHUE) U
JIeJIaTh BBIBO/bI HA OCHOBE CPABHEHHMS;

AHAIU3UPOCAMb U OUEHUEAMD PA3IUYHBIC TMIIOTE3bl CYIIHOCTH U3HH, MPOUCXOKIEHUS KU3HU U
Yell0oBeKa, II00abHbIE AKOJIOTUYECKUE MPOOJIEMbl M IMYyTH MX PEIIEHUs, MOCIEICTBUS COOCTBEHHOI
JEeSTEIBbHOCTH B OKPYKaIOLIEH Cpese;

u3yyams U3MEHEHHsSI B SKOCUCTEMaxX Ha OMOJIOTUYECKUX MOJIETISX;

Haxooumsp vHOGOPMALMIO O OUOJIOTMYECKUX OOBEKTaX B Pa3UYHBIX MCTOYHUKAX (y4EOHBIX TEKCTax,
CIPAaBOYHHKAX, HAYYHO-TIOMYJSPHBIX U3AaHUIX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, pecypcax MHTepHeT) u
KPUTHUYECKH €€ OLICHUBATh;

WCIO0JIb30BaTh MPHUOOpPETEHHbIC 3HAHUS M YMEHHS B MPAKTHUUYECKON NEATEIBHOCTU U TOBCETHEBHOM
KU3ZHU JIA:

coOmrofeHns Mep MpoGUIAKTHKU OTPABICHUN, BUPYCHBIX M JAPYTHX 3a00JIeBaHUMN, CTPECCOB, BPEIHBIX
MIPUBBIUEK (KypEHHUE, aTKOTOIM3M, HAPKOMaHUS ); TPaBUII MOBEACHUS B IPUPOIHON Cpefie;

OKa3aHUs TEpBON MMOMOIIU MPH TPOCTYAHBIX U JAPYTrUX 3a00JE€BAaHUSAX, OTPABICHUU THIIEBBHIMU
MPOAYKTAMH;

OIICHKH 3TUYECKHX aCIIEKTOB HEKOTOPBIX UCCIIEIOBAaHUI B 00JIaCTH OMOTEXHOJIOTHH.



Coaepixkanue o0yueHust

11 xnacc (34 u, 1 u 6 neodenio)

1. Opranu3meHnHblii YpoBeHb Ku3HHU (174)

Opranu3MeHHbIH YPOBEHB KU3HH U €T0 poJib B Iipupoae. Opranusm kak Ouocucrema.

OOMeH BellecTB M MPOILECCHl KUIHEACATEIbHOCTU OPraHu3MOB. Peeynayus npoyeccos
HCUZHeOesImeNbHOCMU  op2anusmos. Paznuuus opeanuzmos 6 3asucumocmu om cnocodoa numaHus:
2emepompo@wl (canpogumol, XuwHUKYU, nNapazumsl) u asmompodul (homompodghul, xemompoghwi).

Pa3smHOeHne opraHu3MoB — moJioBoe U Oecnosioe. OIUIOJAOTBOPEHUE U €r0 3HAUYCHHUE.
Heotinoe onnooomeopenue 'y  NOKpulmMoceMeHHuIX — (yeemkoswix) pacmenul. Hckycemeennoe
oni1000meopenue y pacmeHull U HCUGOMHDBIX.

NunmBunyansHoE pa3BuUTHE OopraHmsma (oHTOTEHE3). OMOpHOHaANBHBIN 51
MMOCTAMOPHUOHATBHBIN TIEPHOIBI pa3BUTUSA Opranu3Ma. [lociencTBusi BIUSHUS aJIKOTOJISI, HUKOTHHA
HapKOTUYECKUX CPEJICTB HA PA3BUTHE 3apO/JIbIIIIA YEIOBEKA.

HacneactBeHHOCTP M M3MEHYMBOCTH — CBOMCTBA OpraHu3moB. ['eHeTmka - Hayka o
3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U U3MEHYMBOCTH.

N3MeHYnBOCTh MPHU3HAKOB OpraHW3Ma U €€ THIBI (HACJIEJICTBEHHAs W HEHACJIEJICTBEHHAas).
Myrtanuu, uX MarepuaibHble OCHOBBI — M3MEHEHHE T'€HOB W XpOMOCOM. MyTareHbl, UX BJIMSHHE Ha
OpraHW3M YeJIOBEKa U Ha KUBYIO IPUPOTY B IIEIIOM.

['eneTnveckne 3aKOHOMEPHOCTH HAcCleIOBaHWs, ycTaHOBJIeHHBIe [.Menmenem, wux
IIUTOJIOTHYECKAE OCHOB. MoHOTHOpUIHOE U JaUTrHOpuaHOE CcKpenuBanue. 3axkox 1.Mopeana.
XpoMOCOMHas T€OpHUsl HACIIEACTBEHHOCTU. Bsaumooeticmeue 2enos. COBPEMEHHbIE NMPEACTABICHUS O
reHe, TCHOTHUIIE U TeHOME.

'enernka mona W HaclieoBaHME, CUEIUIEHHOE ¢ mojoM. HacnenctBeHHble O0Jie3HH, UX
npopUIaKTUKA. Dmuueckue acnekmol MeOUYUHCKOU 2eHemuKu.

Dakmopyl, onpedensouue 300posve 4Yenogexa. Teopuecmeo kak ¢haxmop 300po6vs u
nokaszamenv obpaza owcusnu uenogexa. Cnocobnocmv xk meopuecmgy. Ponv meopuecmea 6 dHcusHu
Kasc0o2o venogexa.

I'enernueckue ocHoBwl cenekuuu. Brnag H.M.BaBuimoBa B pa3BuUTHE CEJEKIHUH. YUYECHHUE
H.M.BaBunoBa 0 1eHTpax MNPOUCXOXACHUSA KYJIbTYPHbIX pacTeHUui. OCHOBHBIE METOJbI CEJEKIUU:
ruOpuAn3aIsa U UCKYCCTBEHHBIH 0TOOD.

buoTtexnonorus, ee JOCTIKEHUSA. DTUUECKHE aCMEKThl Pa3BUTUSI HEKOTOPBIX HCCIIEI0BAaHUMN
B OMOTEXHOJIOTHUH (KJIOHUPOBAHKE YETIOBEKA).

Bupycel — HekneTouyHast (opMma CyIIeCTBOBaHUsI OpPraHM3MOB. BupycHble 3a00JieBaHWMSL.
Cnocoowt 6opvoul co CITH[om.

2. Knerounblii ypoBeHb xu3Hu (54)

KnerouHblii ypoBeHb OpraHu3alluKl J)KU3HU M €0 POJib B MpHpoje. Pa3BuThe 3HAHHN O
knetke (P.1yk, K.M.bsp, M.IlInetioen, T.llleann, P.Bupxos). MeToapl N3y4eHUs KIETKH.

KiteTka kak 3Tar 3BOJIIOIKMH )KMBOTO B UCTOpUHU 3eMiTH. MHOroo0Opa3ue KIEeTOK U TKaHCH.
KneTtka — ocHOBHas CTpyKTypHasi U (QyHKIMOHAIbHAS €IUHUIIA )KU3HEIEATETbHOCTH OJTHOKIETOYHOTO U
MHOTOKJIETOYHOTO OPTaHH3MOB.

OcHOBHBIE TIOJIOKEHUS KIIETOYHOU TeoprH. 3HaYeHHE KIETOYHON TEOPHH B CTAHOBJICHUU
COBPEMEHHOW €CTeCTBEHHOHAYYHOUW KapTUHBI MUpA.

OcHOBHBIE YaCTH B CTPOCHHH KIETKH. [lOBEpXHOCTHBIN KOMIUIEKC KIETKH —
ouonorudeckas memOpana. L{utonnazma ¢ opranoniaMu U BKIIOYSHUSIMH. SIIpO ¢ XpOMOCOMAaMH.

[TocTosiHHBIE W BpeMEHHBIE KOMIIOHEHTHI KIETKH. MeMOpaHHbIE M HeMeMOpaHHbBIC
OpraHoubl, X (PYHKIIMH B KIETKE.

Hosinepubie (IPOKApUOTHI) U siAEPHBIE (DYKAPUOTHI) KIETKH. [ unome3svl npoOUCX0HCOeHUs.
IYKAPUOMUYECKUX KTeMOK.



Kiierounsiil nuki ku3HU KIETKHU. JleneHue KIeTku - MuTo3 U Meno3. Comamuueckue u
noaogwvle kiemku. Ocobennocmu 00pazo8anuusi NOJI08bIX KIEMOK.

Crpykrypa xpomocoM. Crierupudeckre OSIKU XpoMOcoM, WX (PyHKIUU. XpOMaTHH —
komrieke JIHK u cnenmduueckux OenkoB. Kowmnaxmuzayus xpomocom. DYHKIUH XPOMOCOM Kak
CHCTEMBl TE€HOB. J[uniououviti u 2anioudHvlii HAOOp Xpomocom 6 Kiemkax. Iomonocuunvie u
He20MOI02UYHbIe XPOMOCOMbI. 3HAUCHHE BHJIOBOTO MOCTOSIHCTBA YHUCIIA, (POPMBI U Pa3MEPOB XPOMOCOM
B KJIETKaX.

3. MosekyJIsipHblii ypoBeHb KU3HH (74)

MouiekynspHBIi ypOBEHb KHU3HHU, €F0 OCOOEHHOCTH U POJIb B IPUPO/IE.

OcHOBHBIE XMUMHYECKHE COCIUHEHHS >KUBOU Marepuu. Makpo- u MukpodiemeHmvl 6
acusom eeujecmee. OpraHuuecKre U HEOPTAaHMYECKHE BEIIECTBA, UX POJb B KieTke. Boga — BakHBIN
KOMIIOHEHT XKHUBOT0. OCHOBHBIE OMOTIONMMEPHBIE MOJIEKYJIBI )KUBOW Matepuu. [louamue 0 MOHOMEPHbIX
U NOUMEPHBIX COCOUHEHUSIX.

Ponp oprannuecknx BeHIECTB B KJIETKE OpraHM3Ma 4YelloBeKa: OEJKOB, YIEBOJIOB,
JIUTIAIOB, HYKJIEMHOBBIX KUCTIOT.

CtpoeHne W XHUMHYECKHH COCTaB HYKJIEHHOBBIX KHCIOT B KieTke. [lonamue o
nykneomuoe. Ctpykrypa u ¢ynkuuun JIHK — Hocurtenss HaciencTBeHHOM HMH(POpMAlUM KIIETKH.
Permukamus JIHK. Mampuunaa ocunosa pennuxayuu [HHK.IIpasuno komniemenmapnocmu. 1'eH.
Ilonamue o xkooone. I'enetnueckuil xoa. Ctpoenue, GpyHkuun u MHorooopasue ¢opm PHK B kietke.
Ocobennocmu JIHK xnemox sykapuom u npokapuom.

[Ipomeccyl cuMHTE3a Kak dYacTh MeTaboJM3Ma B KUBBIX KieTkax. doTocmHTE3 Kak
YHUKaJIbHAsE MOJICKYJISIpHAsE CHCTEMa IPOIIECCOB CO3JaHMUSI OpraHUYecKux BemiecTB. (Ceemosvie u
memHosble peakyuu pomocunmesa. Ponb poTocuHTe3a B MPUPOIE.

[Tpormeccer GmocuHTE3a MOJIEKY OenKka. DTanbl CHHTE3a.. MaTpudHOE BOCIIPOU3BOJICTBO
OEIKOB B KIIETKE.

MoutekynspHble MPOLIECCHl pacIlelIeHHs] BEIECTB B 3JEMEHTapHBIX OnocucTeMax Kak
4acTh MeTaboJu3Ma B KieTKaxX. [oHsATHE O KIETOYHOM AbIXaHWUHU. BEeCKUCIOPOIHBIN U KHCIOPOIHBIN
ATamnbl AbIXaHUS KaK CTaJIUU SHEPreTUYECKOro 00ecrieueHus KJICTKH.

[lonsiTHe O TUIACTUYECKOM U HDHEPreTHUEecKOM OOMEHE B KieTke. Ponb pezynamopos
OUOMONEKYIAPHBIX NPOYECCO8.

OnacHOCTh ~ XMMHUYECKOTO  3arps3HeHHs]  Okpyxawmed cpeabl. [locnenctBus
NeSITeIbHOCTH 4eJoBeKa B OKpyxkarouieil cpeae. [lpaBuia moBeneHuss B NpUpOIHON cpene. Bpews
9KOJIOTHYECKON KyJIbTYphl 4eJOBeKa U oOulecTBa. JKolo2us U HOBOe B6033DEHUE HA KYIbMYDY.
Oco3nanue venogeuecmeom Henpexoosaujeli YeHHOCMU HCU3HU. DKOJo2udeckas Kylbmypa — 6AdiCHASA
3a0aya yenosevuecmaa.

3akiodenue (14)

buocuctembl: OT »rIeMEHTapHBIX OHOXMMHYECKUX cUcTeM 10 Ouocdepsl. Bumosoe
O6uopazHooOpasue. YPOBHU OpraHU3aINH PUPOIbI.



Ilepeyenns pa3nesoB U TeM

KoanyecrBo
Tema
4yacos

I'maBa 1. Opranu3MeHHbIN YPOBEHb KU3ZHU 17
I'naBa 2. KneTouHslil ypoBeHb KU3HU 5
I'nmaBa 3. MouiekynspHbIil YpOBEHb KU3HU 7
3akiroueHue, MOBTOPEHHE, 5
HUTOTOBBIN 3a4€ET.
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KanengapHo-remMmaTuyecKuil mJiaH

Ha 2012-2013 yuyeOHbIii rox mo ouosiorun ais 11 kiacca

[Ipumeuanue: ®M - pu3nko-mareMaTuyecKas Ipymnmna;

C® - coumo-¢unonoruyeckas rpymmia

pa3MHOXXEHHE, TaMeThl, repMa(POAUTHL.
IMTonosoe u Gecronoe pa3MHOKEHHUE.
Bbecnonoe pasMHOkeHNE — IPEBHEN NI

I[aBaTB OMpeaACICHUC IMTOHATUIO
PAa3MHOXKCHUC.
Ha3biBaTh OCHOBHEIE q)OpMBI Pa3MHOXCHUS,

Tema ypoka
No P DneMeHTHI CoIep KaHus TpeboBaHUs K YPOBHIO TIOJTOTOBKH. Aomausee Hara
Tun ypoka Janarme dM Cod
I'naBa 1. Opranu3MeHHblii ypoBeHb ku3HU (17 4.)
1 Oprann3MeHHbIH YPOBEHB OcCHOBHBIE TOHATHUSA: KU3HB, OTKPHITAs 3HaTh: I'm1,§1,
YKU3HU U €T0 POJIb B TIPUPOJIE. CUCTeMa, HACIEeICTBEHHOCTb. CaoiicTBa )XHBOTO B. 1-3
M3menunBoCTh. OTINIATETHHBIC YMeTh BbLIEAATD:
0COOEHHOCTH KMBBIX OPTaHU3MOB OT Oco0eHHOCTH pa3BUTHS KUBBIX OPTaHU3MOB
HEXHBBIX: SAMHBIN TPUHIUI OpTaHU3AIUH,
00MEH BEIIEeCTB U DHEPTHUH.
OCc0OEHHOCTH Pa3BUTHS: YIIOPSAOICHHOCTD.
[TocreneHHOCTB, MOCIEAOBATENHFHOCTD,
peanu3anus HacleACTBEHHOW WH(POPMAITUH.
2 Opranmnsm kak 6mocucrema. Knerka-ocHOBHas CTPYKTypHas €IMHULIA YmMeTh: §2m..1-3
opranu3MoB. KireTka kak 6mocucrema. TIpuBoauTH IPUMEPHI
Kiterounoe crpoenmne opraHu3MoB, Kak OpPTaHU3MOB,UMEIOIINX KIETOYHOE U
JIOKa3aTebCTBO UX POJCTBA, EAMHCTBA HEKJIETOYHOE CTPOEHHE.
>KUBOU MPUPOIBI. Ha3biBaTh )XM3HEHHBIE CBOMCTBA KJIETKH U
TTOJIOXKEHVIS KIIETOYHOU TEOPHH.
OOBACHATH OOIIHOCTH TTPOUCXOXKICHUS
pacTeHui U JKUBOTHBIX.
3 [Ipouecce! )XU3HENEATENPHOCTH | ACCUMMIIALUS, JUCCUMUIIILNS, PEPMEHT. Ymern: §38.1-3
MHOTOKIIETOUYHBIX OPTaHU3MOB. OOMeH BelIecTB W IpeBpalleHne dHeprun — | JlaBaTh onpeneneHns MOHITHIM
MIPU3HAK )KUBBIX OPTaHU3MOB. ACCUMMUIISAIIUS, TACCUMHUISIIHSL.
ACCUMIITALIAA U TUCCUMIIIAIAS — HazpiBaTh 3Taner 0OMeHa BeIecTB, POIIb
MPOTHUBOIIOJIOKHBIE TPOLIECCHL. AT® u GpepMeHTOB B O\B.
XapakTepru30BaTh CYIIHOCTD IpoIecca 0\B
4 Pa3zMHOXeHHE OpraHu3MOB. Pa3zmHOXEHUE, Oecronoe 1 BereTaTuBHOE Ymern: §4m8.1-3




crocod pa3MHOXeHus. Buibl Oecrionoro
Pa3sMHOKEHHS: TOYKOBAHUE, ICTICHHE Tela,
criopooOpa3oBaHue. Buibl BereraTHBHOTO
Pa3sMHOKEHHSI

BUJIBI TTOJIOBOTO U OECTIONOro Pa3sMHOKEHHS,
CIOCOOBI BETETaTUBHOTO Pa3MHOKEHHSI.
IIpuBOaUTH IpUMEpPHI PACTEHUN U
JKUBOTHBIX C Pa3INYHBIMU (GOPMaMH U
BUJAMU pa3MHOKEHHUSL.

XapakTepu3oBaTh CYIIHOCTh OECIIONIOro 1
MIOJIOBOT'O Pa3MHOXKEHUS.

OOBsICHATH OMOTIOTUYECKOE 3HAUCHUE
0ecIoIoro pa3MHOKEHHSL.

O11010TBOPEHHE U €T0 OmnoaoTBOpEHNE, TAMETOT€HE3, MEHO3, YMmerh: § 5, puc.
3HAUCHHUE. KOHBIOTAIHUs, IEPEKPECT XPOMOCOM. Y3HaBaTh U OMUCHIBATH 110 PUCYHKY 4,B.1-3
[TosoBOE pa3sMHOKEHUE PACTEHUH U TIOJIOBBIE KJICTKH.
JKHBOTHBIX, €I'0 6I/IOHOFI/I‘ICCKOC 3HA4YCHUC. BBIJIGHHTB pasiiniusa My>KCKHUX U )KECHCKHUX
[NonoBbIe KIETKU: CTpOEHHE U (DYHKIINH. IIOJIOBBIX KIIETOK.
O0pa3oBaHue MOJIOBBIX KJIETOK Boiensate 0COOCHHOCTH OECIIONOro u
(ramerorenes). OceMeHEHHE. TTOJIOBOTO Pa3MHOKEHUS.
OrmooTBOpEHHE. OOBACHATH OMOJIOTHIECKOE 3HAUCHUE
MOJIOBOI'O Pa3MHOXKEHUS, CYIIIHOCTD U
OMOJIOrMY 3HAYECHUE OIIOOTBOPCHHSI.
Hcnonb3oBath pecypebl MHTEpHETA 1114
COCTaBJICHHS CITPABKHU O T€HETHYECKUX
3a00JI€BaHUSAX, CBA3aHHBIX C HAPYIIEHUEM
JIETIEHUS TIOJIOBBIX KIIETOK.
PazButHe opraHn3MoB OT OmonoTBOpEeHNE, OHTOTeHE3, SMOpHOreHe3. | YMeTh: § 6, puc.
3apOXKICHUS IO CMEPTH. Poct u pa3Butre oprann3moB. OHTorene3 u | [laBaTh onpeneneHus MOHITHIM 5-7,8.1-3
€ro dTambl. DMOPHOHAIEHOE U OmoIoTBOpEeHNe, OHTOT€HEe3, SMOPHOTeHE3.
ITOCTAMOPHOHATIBHOE Pa3BUTHE. HaspIBaTh HaYano 1 OKOHYAHHE
HpoObnenne, racTpymnsmnus, OpraHOTeHe3. MOCTAMOPHOHATHHOTO PA3BUTHSA, BUBI
3aK0H 3apOIBIIIEBOIO CXOCTBA (3aKOH MTOCTIMOp pa3BUTHAL.
K.bapa) XapakTepru3oBaTh CYIIHOCTH AMO 1
MOCTAMOP TEPHOI0B Pa3BUTHS
AHanM3UpPOBATh U OLICHUBATH BIMSHUE
(hakTOpOB pHICKa Ha 3/I0POBbHE,
WCTIOJIH30BATh MTPHOOPETEHHBIE 3HAHUS IS
PO UITAKTHKY BPEIHBIX TPUBHIYEK.
W3 uctopun pa3BUTUS TEHETUKU. | AJUIENbHBIE T€HBI, T'€H, TCHOTHII, YmMeTh: §7,B.1-4

N3MEHYNBOCTb, HACIIICTBEHHOCTD,
(henorum.

HacnencTBeHHOCTh 1 K3MEHYHUBOCTD -
CBOICTBa OpraHU3MOB. [ 'eHeTHKa — HayKa O
3aKOHOMEPHOCTSIX HACIECACTBEHHOCTH U
HW3MEHYUBOCTH.

JlaBaThb ompeneneHus MOHATHIM AJUIeIbHbIE
T'€HbI, T'eH, TeHOTHII, U3MEHYNBOCTD,
HACJIEACTBEHHOCTh, (PeHOTHIT

HasbIBaTh npu3HaKH OHOIOTHYECKHX
00BEKTOB — T€HOB 1 XPOMOCOM.
XapaKkTepu30BaTh CYIIHOCTb OMOIOTNY
IPOLIECCOB HACJIEACTBEHHOCTH U




W3MEHYMBOCTH.
OOBSACHSATH TPUYMHBI HACTICICTBEHHOCTH U
W3MEHUYUBOCTH, POJIb TEHETHKU B
(hopMUPOBAaHUHU COBPEMEHHON HayIHOMH
KapTHUHBI MUPA, B IPAKTUICCKOU
JeATeJIbHOCTH JIFOJIEH.

M3MeHunBOCTh TPU3HAKOB I'enom, M3MEHUYMBOCTH, MyTallMl, MyTareH, YMeTh: § 8, puc
OpPraHU3MOB U €€ THIIBIL. MTOJTUTUIOU IHSL. [aBathb onpezeneHrne TepMUHY 8-9, 8. 1-4
OcHoBHBIE (HOPMBI H3MEHYUBOCTH. Bubl U3MEHYUBOCTb.
MYTaHI/Iﬁ I10 CTCIICHU U3MCHCHUA I'CHOTHIIA: HpI/IBOILI/ITI) IIPUMCEPLI HeHaCJIeI[CTBCHHOfI
TCHHBIC, TCHOMHBIC, XPOMOCOMHBIC. N3MCHYUBOCTH, HOPMbI PEAKIIUHN ITPU3HAKOB,
BapI/IaHI/IOHHaH KpuBasA, UBMCHYUBOCTD, 3aBHCUMOCTH NPOABJICHUA HOPMBI p€aKIIun
MOJU(UKAIIMS, HOPMa PEAKIIHH. OT YCIIOBUM OKPYXaOIEH Cpeibl.
3aBUCHUMOCTD IIPOABJICHUA I[eﬁCTBI/IH T'CHOB AHaJ'II/I3I/IpOBaTI) COACpKaHNE OCHOBHBIX
OT YCIIOBUI BHEUIHEHN CPEBbI. TTOHATHIA.
XapaKkTepUCTHKN MOAU(PHUKAITIOHHOMN BrIsSBIAT M OMHUCHIBATH pa3Hbie (POPMBI
N3MCHYUBOCTH. Hacne)mBaHMe N3MCHYUBOCTH OPraHU3MOB. Ha3rpBaTh
CIIOCOOHOCTH MPOABJIATH IIPU3HAK B HpI/IT-H/IHBI,O6eCHeT-II/IBaIOIlII/Ie SIBJICHHUEC
OTIPEJICTIEHHBIX YCIIOBUSIX. HACJIEICTBEHHOCTH, OMOIOTHIECKYIO POJTh
XPOMOCOM, OCHOBHBIE (hOPMBI
WU3MEHUYUBOCTH.
IIpuBOoAUTHE NpUMEpPHI TEHHBIX U TEHOMHBIX
MyTalHi.
HaspiBaTh BUABI HACIEACTBEHHOU
W3MEHUYUBOCTH, YPOBHU U3MEHEHUS
TE€HOTHUIIA, BUJIbI MyTalluii, CBOMCTBA
MyTaluil.
I'enernueckue 3akOHOMEPHOCTH, | ['OMO- ,reTepo3uroTa, JTOMUHAHTHBIA U YMmerh: § 9, puc.
oTkphIThie I'. Menaenem. PEIeCCUBHBIN PU3HAKH, MOHOTHOPHIHOE JlaBaTb onpeneneHust MOHATUAM ['oMo- 10-11, B.
CKpEIIMBaHUE. ,TETEPO3UT0Ta, TOMUHAHTHBIA U 1-3

Hcnonws3zoBanue Mennenem
rUOPHUIOIOTHIECKOr0 METO/A.
MonorubpugHoe ckpenBanue. Hemoiaroe
JOMHHHPOBaHHE. AHAIN3UPYIOILEe
ckpemuBanue. LluTonornueckne oCHOBEI
3aKOHOMEPHOCTEN

[IpaBuio eanHOO0Opa3us. 3aKoH
pacuiervienus. ['umoresa 4ucToTHI ramer.

PeLleCCUBHBIN PU3HAKH, MOHOTHOPHUIHOE
CKpEIIMBaHUE.

[IpuBonuTH NpUMEpPHI JOMUHAHTHBIX U
PELIECCUBHBIX MPU3HAKOB.
BocnpouzBonuts popMynupoBKU IpaBuia
eanHO00pa3us U MpaBuiia paclieIIeHHs!.
OnuceiBaTh MEXaHNU3M MPOSBICHUS
3aKOHOMEPHOCTEH MOHOIMOPHUIHOTO
CKpEIIMBaHUS, MEXaHU3M HETIOJTHOT O
JOMHHHPOBAHMUSL.




10 | AuruOpuaHoe CKpeluBaHueE. I'eHoTHII, TUTUOPUAHOE CKpEIMBAHHE, Ymern: § 10, puc.
MOJIMTHOPUIHOE CKpeIuBaHue, (peHoTurI. OnuceIBaTh MEXaHU3M MPOSIBIICHUS 12-13, B.
Jlabopartopnast pabota Nel YcnoBus nposiBlieHNsI 3aKOHA HE3aBUCUMOTO | 3aKOHOMEPHOCTEH TUTHOPUAHOTO 2-3
«Pewenue 3a0au no cenemuxe» | HaciaenoBaHus. COOTHOILICHUSI TEHOTHIIOB U | CKpPEIIUBAHMUSL.
(heHOTUTIOB HE3aBUCHMOTO HaCIIeJOBAHUS Ha3zpiBaTh ycroBus 3aKOHa HE3aBHCUMOTO
Kombunuposarmwiii ypok 9:3:3:1. HACJICZOBaHUS.
3aKOH HE3aBUCHMOTO HACIIE/IOBAHUSI. AHaIM3UPOBATh COIEpKaHKE ONPeAeIeHUI
OCHOBHBIX TIOHATHH, CXeMY TUTHOPHUTHOTO
CKpElIMBaHUsI.

11 | I'eneTnyeckre OCHOBBI Cenekius. YMeTh: § 11, B. 2-
cenexkuuu. Bxinag H.U. HacnencrBeHHOCTh 1 U3MEHUMBOCTh-OCHOBA | Ha3bIBaTh nMpakTUyecKoe 3HAaUCHUE 3
BaBuiioBa B pa3BUTHE CENEKIUH. | UCKYCCTBEHHOTO oTOO0pa. LleHTphl TCHETUKH.

MIPOUCXOXKJICHUS KYJIBTYPHBIX PACTCHH. [IpuBOIUTH IPUMEPHI TTOPOJ] )KUBOTHBIX U
HezaBucumoe ogomanrHuBanne OJIM3KUX COPTOB PacTEHHI, BBIBEJICHHBIX YETIOBEKOM.
pacTeHHii B pa3IMYHbBIX IICHTpaX. YYeHue AHaIM3MPOBATh COIEPIKAHIE OCHOBHBIX
H.M.BaBwusoBa o LieHTpax. IIOHATHH.
XapakTepu3zoBaTh poib yueHUs BaBuioBa
JUISL Pa3BUTHS CENEKITHH.
OOBACHATH IPUYNHY COBIIAJICHNS [IEHTPOB
MHOr000pa3us KyJbTypPHBIX PACTCHUMN C
MECTaMH PACIIONIOKEHUS IPEBHIX
[IMBUJIM3AIIHI; 3HAUYSHHE IS CEJIEKITMOHHBIX
paboT 3aKOHA TOMOJIOTHUECKUX PSIOB.

12 | T'eHeruka mona u HacieaoBaHue, | ['erepo- U roMoraMeTHbIH MO, TIOJIOBEIE YmMeTh: § 12, puc.
CIICTUICHHOE C TIOJIOM. XPOIIMOCOMBI. HassiBaTh THIIEI XpOMOCOM B TCHOTHIIE, 16, 8. 1-4

Hacnencrsennsie 3a0omeBanus , YHCIIO ayTOCOM U TIOJIOBBIX XPOMOCOM Y
CIIETIIICHHBIE C TTOJIOM. YeNoBeKa

Pacmennenwe heHOTHTIA TIO IPU3HAKY [IpuBOIUTH TPUMEPHI HACIEACTBEHHBIX
OIIpeNeNeHus moa. 3a00eBaHui, CIIETNIEHHBIX C TTOJIOM.

3aKO0H CIEMIEHHOT0 HACJIeIOBaHHSI. Pemate mpocTeiinie reHeTHYecKie 3a/1aum.

13 | Hacnencreennsle 00ne3HN I'pynmnbl HacneACTBEHHBIX OONIE3HEH. Ymerth: § 13, puc.

YENOBEKA. ['enHbIe OOE3HN T AaHOMAJTHH. PackpbiBaTh MOHATHE TEHHBIX OONE3HEH 17,8.3-4
XpOMOCOMHBIE OOJIE3HH. aHOMAJTUH:
Jnarnoctuka 3a0oneBaHMM. HacJIeAOBaHHUE, CLIEIUICHHOE C II0JI0OM H
beszomacHOCTh )XH3HENESITETHHOCTH. JIOKaTM30BaHHOE B X- U Y-XpOMOCOMax
(mampTOHU3M, TeModuITHs).
XpomocomHas 6one3Hb — cuHIpoM JlayHa.
CocraBiieHHe POJJOCIOBHEIX.

14 | DTuyeckue aceKThl Buorexnonorus, mraMm. YMeTh: § 14, B. 2-

MEIWIIMHCKON TeHETHUKH. OCHOBHBIE HAITPaBIICHUS CEIEKIIHH JlaBaTh onpezieneHre TEPMUHY 3;

MUKpPOOPTaHU3MOB. 3HAUEHHE CENEKLIUN
MHUKpPOOPTaHU3MOB JUIS C.X.,MEIULIUHBI,
MukpoOHOIOrn4ecKuil CUHTES.

6I/IOT€XHOJ'IOFI/I$[, mTaMM
HpI/IBO,I[I/ITL OPpUMCPBI UCTIOJIL30BAHUA
MUKPOOPTaHMU3MOB B MI/IKp06I/IOHOFI/I‘l€CKOﬁ




MPOMBILIIEHHOCTH.
OOBSCHATH POJIb OMOJIOTUU B MPAKTUYECKON
JIeSITENTBHOCTH JIIOJIEH ¥ caMOro yYeHHKa.

15 | HocTmwxkeHus OMOTEXHONOTHH U | BHOTEXHONIOT |, TaMM. Ymern: § 15, puc.
3THUYECKHUE acIeKThI eé OCHOBHBIE HaIlpaBJIEHUS CENEKIINU [aBaTp onpezneneHne TEpPMUHY 18, B. 2-3
HCCIIEIOBAHUM. MUKPOOPTaHNU3MOB. 3HaUECHUE CEICKIIUU OMOTEXHOJIOr U, IITAMM

MUKPOOPTaHU3MOB i C.X.,MCAUIIUHEI, HpI/IBOILI/ITI) MIPUMCEPHI NCTIOJIE30BaAHUA
MuKpOOHOIOrHYECKUI CHHTE3. MHUKPOOPTaHU3MOB B MUKPOOHOJIOT MY ECKON
IIPOMBIIIIICHHOCTH.
OOBSCHATH PONTb OMOJOTUU B MPAKTUIECCKON
JIESITETIFHOCTH JIOJIEH U CaMOro yYeHHKa.
16 | Pemenue reHeTHUECKHX 3a/a4. Ymern:
Peniate reneruueckue 3agadu
17 | BupycHble 3a00eBaHuUS. Bupycel kak Bo30OyauTeNnn 3a00J1eBaHHMA. 3HaTh:3HaUYEeHUE BUPYCOB B IPUPOE U 8
CIIN/] - BupycHOe 3a00sieBaHKe. 3aliTa OT | XKHU3HHU YEIOBEKa; MEpPhI MPO(UIAKTUKN 17,puc.25
BHPYCOB. BHPYCHBIX 3a00JI€BaHUI. -26,8.1-3
Ymern:
UCIIONIL30BATh IPUOOpETCHHBIC 3HAHUS B
MIOBCE/THEBHOM JKU3HU JUTATIPOPUIAKTHKH
BHUPYCHBIX 3a00JIEBaHUH.
I'naBa 2. KiieTouHblii YpoBeHb KU3HH (5 4.)

18 | KierouHblii ypoBEHb Knerka - ocHOBHas CTpyKTypHas €IMHUIIA YmMmerh: 8
OpTraHU3alliy XUBOW MaTepuu U | opranu3moB. KiteTka kak Omocrcrema. IIpuBOAUTH TIPUMEPHI 18,puc.27
ero pons B pupoze. Knerka kak | Kinerounoe cTpoeHrne opranu3mMoB, Kak OpPTaHU3MOB,UMEIOIINX KIETOYHOE U ,B1-3, §
3Tan BOIOLIAHY )KHBOTO B JIOKa3aTebCTBO UX POJCTBA, EAMHCTBA HEKJIETOYHOE CTPOEHHE. 19,puc.28
HACTOPUH 3EMIIH. JKUBOU MPUPOJIBI. Ha3zbiBaTh )XM3HEHHbIE CBOMCTB KIIETKH U ,B1-3

TTOJIOKEHIISI KIIETOYHOW TEOPHH.
OOBACHATH OOITHOCTD TTPOUCXOXKICHUS
pacTeHUM M )KUBOTHBIX.

19 | Crpoenue xierku. OpraHouabl Crpoenune knerku. [Ipokapuornyeckue n 3Harh: 8
KaK CTPYKTYPHbIE KOMIIOHEHTHI syKapuoTtndeckue kieTku. OcobeHHocTn 0COOEHHOCTH CTPOEHHUE KIIETOK IMPOKAPHUOT 20,puc.30
LUTOILIA3MBI. CTPOCHUS ’KUBOTHOU U PACTUTEINBHOU Y DYKaKpHOT, CTPOEHHUE KIIETOK pacTeHnd u | -32,8.1-3,

ki1eTkd. OCHOBHBIE YAaCTU U OPTaHOU b >KUBOTHBIX, BBIICIATh PAa3IHUUs B UX 21,7abm.1,
KIIETKH, X (yHKIIHH. CTPOEHWH; Ha3BaHUS OPTaHOM]IOB KIIETKH, B1-3.

B3aMMOCBSI3b MEX/Y CTPOCHUEM H
(byHKIMEH opraHoua.

YMeTh:

paboraTh ¢ Mukpockornom.Habntonats,
OIUCHIBATh U CPABHHUBATH CTPOCHHUE KIIETOK
pacTeHUl W )KUBOTHBIX.




20 | Knerounsii muki. [enenue Kuznennsiii nuki. PasMHoXeHEe-CBOUCTBO | 3HATH: 8§ 22-

KJIETKH - MUTO3 U MEH03. opraHu3MoB. [leneHue KIeTKu-0CHOBa CYIITHOCTh ¥ OMOJIOTHMYECKOE 3HAUCHUS 23,puc.39
pOCTa, Pa3BUTHUS M Pa3MHOKEHUS MUTO32, a3bl MUTO3a, CTPOCHHUE MOJIOBBIX -
OpraHu3MoB. MUTO3, CYITHOCTb U 3HaUCHHUE. | KIETOK, (ha3bl HEPBOrO BTOPOTO 42T1abn.3,
I'amerorene3. OBorenes. CriepmaToreHes. MEHOTHYECKUX JENICHUM, OTIINYNE MeH03a B.1-3
CtpoeHue MoOBBIX KIETOK. 3HaUeHUE OT MUTO3A.
ramerorexe3a. OOpazoBaHUE MOJOBBIX Ywmern:
kierok. Ctaquu pa3sMHOXKEHUs, pocTa, JIaBaTh OIMPEACICHUS KIIIOYEBBIM MTOHATHUSIM,
co3peBanusi. Melo3. ®a3pl IEPBOro U OIUCHIBATh MTOCIIEIOBATEIBLHO (ha3bl MUTO34,
BTOPOr0 MEHOTHYECKOTO JICIEHHSI. Ha3bIBAaTh CTAIMU TaMETOTeHE3a.

21 | Crpykrypa u QpyHKIHN Crpoenue U QYHKIIUH XPOMOCOM. 3HaTh: 8

XPOMOCOM. 3HavyeHue MOCTOSHCTBA YHCHa 1 (YOPMBI CTPOEHUE T'€HOB U XPOMOCOM; THIIBI 24,puc.46

XPOMOCOM B KJIETKAX. HYKJICMHOBBIX KUCIIOT, QYHKIHH ,B.1-4
JHK — HOCHTENh HACIIEACTBEHHOM HyKnenHoBbIX KucioT. Porms IHK u PHK B
uHpopmaryu. Y ieoernne Monekynsl JJIHK B | su3HM OpraHu3MoB.
KJIETKE YmMern:

BBLJIETISITh PA3JINIHS B CTPOCHUU H

¢ynakuusx [THK n PHK. Xapakrepu3zoBaTh

npouecc ynoenus: Mosiekyisl JJTHK.

22 | Ucropust pa3BUTHS HAYKH O Hayka o xierke - muronorus. [lepBeie Ymerth: 825,8.1-

KJIETKE. MOJIOKEHUS KIIETOYHOUM Teopuu. PazButue TIpuBoauTs IpUMEpPHI 3,coo0mie
yueHus o kierke. CoBpeMeHHast KJIETOYHasE | OPraHU3MOB,UMEIOLINX KJIETOUYHOE U HHE.
TEopus. HEKJIETOUYHOE CTPOEHHUE.
Ha3piBaTh nonoxkeHus: KIETOYHON TEOpUH.
OOBACHATH OOITHOCTD MTPOUCXOKICHUS
pacTeHUM M )KUBOTHBIX.
I'maBa 3. MoJieky/isipHbIi YPOBeHb KU3HH (7 4.)

23 | MosnekynsipHbIN YPOBEHbD KU3HH: | MHUKPO- © MaKPOIJIEMEHTHI, YTIICBOIHI, YwMmern: 8§ 27-28,
3Ha4YEeHHUE U POJIb B IIPUPOJE. JMNUABL, TOPMOHBI. [IpuBonuTH IPUMEPHI MUKPO- U puc.59,
OCHOBHBIE XMMUYECKUE Oco6eHHOCTH XUMUYECKOT'0 COCTaBa MaKpO3JIEMEHTOB, a TaK K€ BEIIECTB, B.1-3
COEIMHEHUS )KUBOH MaTEepUU. KJIETKA. MUKPO- ¥ MaKpO3JIeMEHTHI, UX OTHOCSIIIMXCS K JIMITUAAM U YIIIEBOAAM

BKJIaZ B 00pa30BaHUU OPTraHUYECKUX U HazpiBaTh HEOpraHud. 1 OpraHuY. BEIIECTBA
HEOPraHUYECKUX MOJIEKYJI KUBOTO KJIETKU.

BEILIECTBA. XapakTepu3oBaTh OHOJIOrHYECKOE 3HAYCHUE
Ponp HEopraHnuecKux BeLecTB: BOJA, MHUKpPO U MakpO3JIEMEHTOB, OMOJIOTHY. POJIb
MUHEP.COJIH. BOJIbI, COJIEH HEOPraHMYECKUX KHCIIOT.

24 | Ctpykrypa 1 pyHKUINN benku, aMUHOKUCIIOTHI, UX POJIb B Ymern: § 29, puc.
HYKJIEMHOBBIX KHCIIOT. OpraHu3Me. JlaBaTb nonHbIe Ha3BaHUS HYKJIEHHOBBIM 60 -61,

Crpykrypa u ¢pyakuuu 6enkos. Pepmentsl. | kucnoram JJHK u PHK. Tabm.4,
HyknenHoBbIe KHCIOTBI M UX CTPYKTYpA. Ha3zpiBath mpoaykThl, Ooratbie OeIKamH. Bl-4.

Haxoxnenue monekynsl JIHK B kietke.
MoHOMEp HYKJIEMHOBBIX KHCIIOT.




[IpuBOomMTH IPUMEPHI OENKOB,
BBIMOJTHSIOIIUX Pa3IHyHble (PYHKIHH.
[lepeuncnate Buas! Mmoiexkyn PHK.
XapakTepu3oBaTh QYHKIUHN OETTKOB U
HYKJIEMHOBBIX KUCIIOT.

25 | IIportecchl CHHTE3a B JKUBBIX [Muranue, horocunres, Goronus. YmeTh: 830,
KJIETKaX. IIntanue. Pa3nnuus opraHu3MoB 110 JlaBath onpeneneHns MOHATUSM IIUTaHuUE, puc.62-
crnoco0y nutanug. ®orocunTes. Poib aBTOTPO(dBI, HoTOCHHTES. 63,8.3-4.
nurMenta xiopoduna. Kocmudeckas pons | Ha3eiBaTh opranbl pacTeHus e
3eJIeHBIX PacTeHUH. MPOUCXOAUT POTOCHHTE3, POJIb MUTMEHTA
Xnoporutactel. CBeToBast ¥ TeMHOBast (pa3bl | XJopoduiuia.
(dhotocuHTE3A. XapakTtepu3oBaTh (a3nl (HOTOCHHTE3A.
26 | IIporeccol OnMocuHTE3a OelKa. I'eH, reHeTHYeCKui KO, TPUILIET, KOJIOH, YMeTh:
AHTUKOAOH, ITOJIMCOMA, TpaHCIAIW, ,Z[aBaTB ONpPEACIICHUA ITOHATHAM I'€H,
TPaHCKPHUIIIHA. ACCUMMJIIIIUA.
OOMeH BelIecTB U MpeBpalleHne dHeprud — | HazpBaTh CBOICTBA TeHETHYECKOT0 KO/,
MIPU3HAK )KUBBIX Oprann3MoB. CBoiicTBa poib u-PHK u 1-PHK B OnocuHTe3e Oenka
TEHETHYECKOT'0 KOJa: M30BITOYHOCTb, AHanu3upoBaTh cojiepKaHre ONpPeneNeHU:
crienupUIHOCTh, YHUBEPCATEHOCTD. TPUILIET, KOJLOH, aHTUKOAOH, IIOJIMCOMA,
MexaHu3MBI TPaHCIIAIUN U TPaAaHCKPUITIHH. TpaHCIIAIUA, TPAHCKPUIIIUA.
[IpuHIMT KOMITTIEMEHTaPHOCTH. XapakTepu3oBaTh CYIIHOCTh IpoIlecca
Peanm3zanus HacnencTBeHHOW UHPOPMAIIMK | TPAHCISAUY U TPAHCKPHITITUHL.
B KJIETKE.
27 | MornekynsipHbIE TIPOIIECCHI [TonsTHE O GHOIOrMYECKOM OKUCIIEHHUH. Ywmern:
paciierieHus. BbeckucnoponHbiid 3Tan KJIETOYHOTO AHanu3upoBaTh coJepKaHue ONpeIeTICHUM:
IeIXaHus (TIIMKOMH3). Kuciaopomasiii stam I'mukonu3z, OpokeHue, TbIXaHue.
KJIETOYHOT'O JABIXaHUA. HaspiBaTh BelliecTBa HCTOYHUKY JHEPTHUH,
MPOAYKTHI PEAKITHH 3TAlloB 0OOMeHa
BEIIECTB, JIOKAJIH3AIIIIO B KIETKE 3TAIlOB
oOMeHa BEIEeCTB.
OmnuceiBath portb AT® B 0OMeHe BeIecTs.
28 | Xumuyeckoe 3arps3HeHue OnacHOCTh IMOJIMMEPHOTO MYyCOpa.
OKpYXaIoLIeH Cpellbl Kak [ectummnet. Anokcunsr. [Ipobdraema
rio0aapHas SKOIOTHYecKast YCTOMYNBOTO PA3BUTHSL.
mpobiiema.
29 | Bpems 3K0I0THIeCcKOi PazBuTHE XMMHUYECKOTO CHHTE3A.

KYJBTYPBI.

ManuiynupoBaHue HacaeCTBEHHBIM
BEIIECTBOM. [ 100aJIbHBIE SKOJIOTMYECKHE
po0seMbl. DKOJIOrHYecKast KyJIbTypa -
HOpMa AJIs1 KaXKJI0TO YeJIOBEKa.




30

3aKToYeHne: CTPYKTYpHBIS BrocucTeMBbl: OT 3JIeMEHTaPHBIX
YPOBHHU OPTaHHU3aINH KHUBOMH OMOXUMHUYECKHUX CHCTEM J10 OHOoCchephI.
MIPUPOJIBI. BunoBoe 6uopazHoobpasue. Y poBHU
OpraHu3aIvy TPHPOIHL.
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IToBTOpEHUE IO TEME
«Opranvu3MeHHBI ypOBEHb
KUZHI»

32

IToBTOpEHUE 1O TEME
«KiieTouHbIi YpOBEHb KU3ZHUY

33

IToBTOpEHUE 1O TEME
«MonekyJIsIpHbIil YPOBEHb
KUZHI»
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HTorosslil ypok-3auér

PecypcHoe o0ecrieuenne padoueii mporpaMmbi:

1. Tlonomapesa M.H., Kopuunora O.A., Jlomununa T.E., Mxesckuii [1.B. «buonorus : 11 kmacc : 6a30BbIil YpOBEHb :
y4eOHUK /ISl ydanuxcs 00reoopazoBareIbHbIX yupexkaeHuii». M., «Benrtana-I'pad», 2012 rox.

2. «[IpuponoBenenue. buonorusa. Dxomnorusi. S — 11 xmaccel: nmporpammsl / M.H. Tlonomapesa, T.C. Cyxosa, .M.
[IBem.» — M.: Benrtana-I'pag, 2010

«buonorus B ocHoBHOM mikoJie. [Iporpammery. MockBa, «Bentana-I'pad», 2006 rog.

Jlepuep I'.1. O6mas ouosorus (10-11 xmaccer): [ToaroroBka k EI'3. KoHTpospHBIE M caMOCTOSATEIbHBIE paOOTHI/
I".N.JIepuep. — M.: Dkcmo, 2007

Hynxuna O.I1. buosiorus. PazBepHyroe TemaTuuecKkoe iaHUPOBAHUE 110 IPOTpamMMe

N.H. ITonomapesoii. — Boarorpaa: Yuurens, 2011

MamonToB JI.1. DnexTponnbiii kype «OTKphITas 6uonorusi». Mocksa, «®usnkony», 2005.

Buptyanbnas mkona Kupumina u Medoaus. Ypoku 6uonoruu 11 xmace. 2005

P ow

©No O




	Основные цели  изучения курса биологии в 11 классе:

