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IHHOACHUTEJIbHAS 3AIIUCKA.

B xypce Owomorum yuwamuecss 0000IIalOT 3HAHWUA O JKU3HHU W YPOBHSAX €€ OpraHu3aluw,
PacKphIBalOT MHUPOBO33PEHYECKHE BOMPOCHI O TMPOMCXOXKISCHUM W PA3BUTUU JKU3HH Ha 3eMmIle,
0000IIafOT W yrayOJsOT TOHATHS 00 DBOJIOIMOHHOM pa3BUTUU OpraHu3MoB. [lomydeHHBIC
OMOJIOTMYECKHE 3HAHUS CIY)KaT OCHOBOW TIPH PACCMOTPEHUHM HKOJOTMH OPTraHW3Ma, IOMYJISIHH,
ouorieHo3a, Ouocdepsl. 3aBepmaercs (GpopMUpoBaHHUE TOHATHS O Hoocdepe U 00 OTBETCTBEHHOCTH
YeJIOBEKa 32 KU3Hb Ha 3eMJIe.

[IpeeMcTBeHHBIE CBSI3M MEXAY paszfelaMud 00ecredyrBarOT IIEJIOCTHOCTh MIKOJBHOTO Kypca
OMoJIOTUH, a ero coAep)KaHue CIOCOOCTBYET (POPMHUPOBAHHUIO BCECTOPOHHE pPa3BUTOW JIMYHOCTH,
BJIQJICIONIE OCHOBAMU HAYYHBIX 3HAHUWI, Oa3upyOIIUXCS Ha OHOLUEHTPUYECKOM MBIIUICHUU, U
CIIOCOOHOM TBOPYECKM MX MCIOJB30BaTh B COOTBETCTBHH C 3aKOHAMH MPHUPOJBI U 00IIEUEeTIOBEUSCKIUMHU
HPABCTBEHHBIMU IICHHOCTSIMHU.

W3yuenne OMOJIIOTMYECKOTO  MaTepuaja IO3BOJISIET  pemiarh  33Ja4d  HKOJOTHYECKOTO,
ACTETUYECKOT0, MaTPHOTUYECKOr0, (PU3UUECKOT0, TPYJOBOTO, CAHUTAPHO-TUTUEHHYECKOTO BOCTIUTAHUS
IIKOJILHUKOB. 3HAKOMCTBO C KpacoToil mpupojsl Ponunel, e€ pasHooOpa3ueM 1 OOraTCTBOM BBI3BIBACT
YyBCTBO JIIOOBU K HEH U OTBETCTBEHHOCTH 3a €€ COXPAHHOCTh. YUalluecs JOHKHBI XOPOIIO MOHUMATh,
YTO COXpPAaHEHHE TOW KPACOThI TECHO CBA3AHO C JAEATENBHOCTHIO uesnoBeka. OHM TOJKHBI 3HATh, YTO
YeNOBEK — YacTh MPHUPOJBI, €ro KU3Hb 3aBUCUT OT HE€ U MOITOMY OH 00s3aH COXPAHUTh MPUPOAY IS
ceOsl ¥ TTOCTIEAYIONIUX ITOKOJICHUH JIFO/ICH.

[IporpamMMa mpeanonaraeT BeAeHHE (PEHOJOTHYECKHX  HAONIOJCHUH, ONBITHUYECKOW U
MPAKTUIECKON paboThl. J{JIsi MOHMMAHUS YYIalITUMUCS CYITHOCTH OMOJIOTUYECKHX SBIICHUH B IPOrpaMMy
BBEJICHBl J1Ta0OpaTOpHbIE Pa0bOTHI, IEMOHCTPAIMH OIBITOB, MpoBeAecHUEe HaOmroAeHuil. Be€ ato maér
BO3MOXXHOCTh HAIPaBJICHHO BO3JICHCTBOBATh HA IUYHOCTh yUaIleroCs: TPEHUPOBATh MaMSTh, Pa3BUBATh
HAOI0IaTeNbHOCTh, MBIIIICHHE, OOydaTh NpuUEMaM CaMOCTOATEIbHOW y4eOHON HeaTeabHOCTH,
CIIOCOOCTBOBATh Pa3BUTHIO JIFOOO3HATEIILHOCTH M HHTEPECa K MTPEIMETY.

Jns noctukeHuss 06a30BOro YpOBHS OHOJIOTMYECKOTO OOpa3oBaHMsl HEOOXOAMMO JOOUTHCS
OTpPENICJICHHON 3aBEPIICHHOCTH 3HAaHUW 00 YCIOBUAX IKU3HM, O pa3sHOOOpasuu OHOCHCTEM,
3aKOHOMEPHOCTSIX KHUBOU MPUPOIBI M O 3aBUCUMOCTSIX B €€ MpoIleccax U SIBICHUAX. XOTS B COJACpKaHUE
Kypca BKIIIFOYCHBI OCHOBBI PA3MYHBIX 00IacTel OMOJIOTHH, €r0 OTIMYAET LEIOCTHOCTh, IMOCKOIBKY
TJIaBHOM Hjeel SIBISETCS BBIICICHHE 3aKOHOMEPHOCTEH HMCTOPUYECKOTO Pa3BUTHS M Pa3HOOOpa3us
KM3HH Ha 3emiie, B3aMO3aBUCUMOCTEH ITHX IMPOLIECCOB U POJIU HX B KYJIbTYPE YEJIOBEUYECTBA.

CogepxaHue TpOrpaMMbl OTPaKAaeT COCTOSHUE HAyKH W €€ B3aNMOCBA3M C pEIICHUEM
COBpPEMEHHBIX Ipo0siieM o0mecTBa. Y4uTbIBasg, 4YTO MpoljemMa 3KOJOTHYECKOro oOpa3oBaHMs
nproOpena B HAIIM THU TIEPBOCTENICHHOE 3HAYEHHUE, B IIPOTpaMMe IaHHOTO Kypca CYIIeCTBEHHOE MECTO
3aHUMAET DKOJIOTUYECKUN ACTIEKT.

PabGouas mporpamma mno Ouosorun mna 11 kmacca coctaBieHa Ha ocHoBe PenepanbHOIO
KOMIIOHEHTa IrOoCyJapCTBEHHOI'O CTaHJapTa CpeaHero (ImojHoro) obmero oOpasoBanus. denepanbHblii
0a3uCHBIN Yy4eOHBIH TUTaH I 001eo0pazoBaTeNbHbIX yupexkaeaunii PO orBoaut 34 yueOHBIX yaca JUist
00s13aTeNbHOrO M3y4YeHus: Kypca O6uonoruu B 11-m Kimacce OCHOBHOW IIKOJIBI M3 pacueTa 1 yyeOHOro
yaca B HEJEIO.

[IporpamMma KOHKPETH3MPYET COJACp)KaHHWE MPEJAMETHBIX TEeM, TMpeUIaracT pacrpe/eiicHue
NpeAMETHBIX YacoB MO pasleliaM Kypca, MOCIeI0BaTeIbHOCTh M3YYCHUSI TEM M PA3JENIOB C y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM y4e0HOro Ipolecca, BO3PACTHBIX
0CcOOEHHOCTeH yJaruxcs.



HopMaTHBHO-TIpaBOBbIE IOKYMEHTHI,
HA OCHOBAHHM KOTOPBIX COCTaBJIeHA paGoyasi mMporpaMmma.

PabGouass mporpamma mo Owonormu s 11 kmacca cocraBieHa Ha ocHOBe DenepaibHOTO
KOMIIOHEHTa TOCYJIapCTBEHHOTO CTaHAapTa CperHero (IMOJHOro) o0mero o0pa3oBaHusl W MPUMEPHOR
porpaMMbl  JIIi  OCHOBHOTO  o0Omiero oOpa3oBaHus 1o Ouosioruu  (0a30BBIM  YPOBEHB):
«[IpuponoBenenue. buonorus. Dxomorusi. 5 — 11 wmaccel: mporpammbl / M.H. Tlonomapesa, T.C.
Cyxosa, .M. IlIBen.» — M.: Benrana-I'pad, 2010

Peammuzanms IIporpaMmbl obecreynBaeTcs HOpMaTUBHBIMU JOKYMCHTaMMU:

1) 3akon P® ot 10.07.1992 r. Ne 3266-1 (penakuus ot 02.02.2011) «O6 o6pa3oBaHUm».

2) CanutapHo->nujeMuooruueckue mpaBwia u  HopmaruBbl CanlluH  2.4.2.2821-10
(CanuTapHO-3IIMIEMUOJIOTMYECKHE TpPeOOBaHUS K YCIOBHUAM M OpraHu3auuu oOydeHus B
00111e00pa30BaTENbHBIX YUPESKIACHUAX, 3aperucTpupoBanHbie B Munuctepctse HOctumumu Poccun 3
Mmapta 2011 r., peructpanronssiii Homep 19993).

3) ®enepanbHblii  0a3uCHBIA  y4eOHBIM TUIAaH M TOpUMEpPHbIE Y4eOHbIE IUTAHBI  JUIS
o0meo0pa3oBaTeNbHBIX  yupexaeHuii P®, peammsyrommx mporpamMmbsl  oOIIero oOpa3oBaHHA,
yTBepXkJACHHbIE TpukazoM MunuctepctBa oopazoanusi PO ot 09.03.2004 r. Ne 1312.

4) Ilpuxkaz3 MunucrepctBa obpazoBanusi P® ot 05.03.2004 r. Ne 1089 «OO6 yrBepKIaeHUH
(benepanbHOrO0 KOMIOHEHTa TOCYIapCTBEHHBIX O0pa3oBaTEIbHBIX CTAaHAAPTOB OCHOBHOTO, OOIIETO H
cpenHero (IMoHOro o0mero oopa3oBaHus).

5) Ilpuka3 MunucrepctBa obpazoBanus u Hayku P® ot 20.08.2008 r. Ne 241 «O BHeceHuu
u3MeHeHnid B (QenepanbHblii Oa3uMCHBIA y4eOHBIM IUIAH W TpPHUMEPHBIE Y4YeOHbIE TIUIAHBI IS
o0pa3oBaTenbHbIX yupexaeHuil PO, peanusyromux nporpaMMel o011ero oo0pa3oBaHusi, yTBEPKIACHHbIE
[Tpukazom Munuctepcra oopazoBanusi PO ot 09.03.2004 r. Ne 1312».

6) Ilpukasz MunucrepctBa obpazoBanuss u Hayku P® ot 30.08.2010 r. Ne 889 «O BHeceHuu
u3MeHeHUH B (QenepanbHblii Oa3ucHBI y4eOHBIM IUIaH W NpPUMEpHble YydeOHble IUIaHbl IS
oOpa3oBaTenpHbIX yupexaeHuil PO, peanusyromux mporpaMMbl 0011ero oopa3oBaHusl, yTBEpKICHHbIE
ITpuka3zom Munuctepcra oOpazoBanust PO ot 09.03.2004 r. Ne 1312x.

7) ®enepanbHbIl MEpedeHb Y4eOHMKOB, PEKOMEHIOBaHHBIX MUHHCTEpCTBa OOpa3oBaHHs U
Hayku P® k ncnonp30BaHMIO B 00pa3oBaTeIbHOM Ipoliecce B 0011e00pa3oBaTeIbHbIX YUPEKIACHUAX HA
2011-2012 r., yrBepxnenHsiii [Ipukazom MunmcrepcTBa oopazoBanmst ot 27.12.2011 1. Ne 2885.

8) ITucekmo MuHucrepcTBa 00pazoBanus u Hayku P® JlemapramMeHnTa rocy1apcTBEHHON MOJMTUKU
B oOpazoBanuu or 10.02.2011 r. Ne 03-105 «OO0 ucnonb30BaHUM y4eOHUKOB U Y4e€OHBIX MOCOOUil B
00pa30BaTEILHOM IPOLIECCEN.

9) VYuebOnsplii mnaH cpenHen obmeoOpazoBaTenbHOM KOsl Tpu 'K Poccun B r.bonne Ha
2016/2017 yu.ron.



Hcnoab3oBanne y4eGHOT0 U MPOrpaMMHO-MeTOIHYECKOT0 KOMILIEKCa.

[IpenonaBaHre OPUEHTHPOBAHO Ha MCIOJIB30BAaHHE Y4€OHOIO M IPOrpaMMHO-METOANYECKOIO
KOMILIEKCA, B KOTOPBIM BXOJAT:

Yueonuk: IlonomapeBa M.H., Kopawmiosa O.A., JlonnunHa T.E., Mxesckuii I[1.B. «buomorus : 11
KJacc : 0a30BbI YpOBEHb : y4eOHUK JUIsl ydauiuxcsi o0reo0pa3oBaTebHbIX YUPEKICHUIE». M.,
«Benrana-I'pad», 2012 ro.

ABTopckas nporpamma: «lIpupogosenenue. buonorus. Dxonorus. 5 — 11 kmaccel: mporpammsl / M.H.
ITonomapesa, T.C. CyxoBa, .M. IlIBen.» — M.: Benrana-I'pag, 2010

MeToanuyecKue nmocoous AJIA YYUTECIsA:

«buonorus B ocHoBHOI mikone. [Tporpammen». Mocksa, «Benrana-I'pad», 2006 rox.
Jlepuep I'.M. O6mas 6uosorust (10-11 xnaccer): [Togroroska k EI'D. KortposibHbIe 1
camocrositensHbie paboTsl/ I'.M.Jlepuep. — M.: Dkcemo, 2007
Hynxuna O.I1. buosorusi. PazBepHyTroe TeMaTHYECKOe IJIAHUPOBAHKE 10 ITPOrpamMme
N.H. Tlonomapesoii. — Bonrorpana: Yuurens, 2011

DJIeKTPOHHbIE U31aAHMS:

MawmontoB JI.U. DnexTponHslii kKypc «OTKpbITas 6uonorus». Mocksa, «®usukon», 2005.
Buptryansnaas mkona Kupuinna 1 Mepoaus. Ypoku 6uonorun 11 kmace. 2005



OcHoBHBIE eJIH M3Yy4YeHUus Kypca ouosoruu B 11 kiacce:

N3yueHre 6MOIOTUN B OCHOBHOM IIIKOJIE HANIPABIICHO HA JOCTIKEHHUE CIEIYIOUTNX IIeNneil:

O0CBOEHHE 3HAHMI O OMOJOTUYECKUX CUCTeMaX (KJIETKa, OPraHu3M, BUJ, SKOCUCTEMA); UCTOPUHU
Pa3BUTHSL COBPEMEHHBIX IIPEACTABJICHUH O JKUBOH MPHUPOJE; BBIAAIONIUXCS OTKPBITUAX B
OMOJIOTMYECKOM HayKe; poJd OHOJOTMYECKOW HayKu B (OPMHPOBAHMHM COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA; METOJIaX HAYYHOTO TTO3HAHUS,

OBJIa/ICHUHEC YMCHUAMMU 00OCHOBBIBATH MECTO U POJIb OMOJOrHYECKUX 3HAHUN B HpaKTI/I‘leCKOﬁ
JACATCIIBHOCTH JIIOI[Cﬁ, pasBUTHU COBPCMCHHBIX TGXHOHOFI/II;’I; IMPpOBOAUTD Ha6JIIO,Z[eHI/I$I 3a
9KOCUCTEMaMH C MCJIbIO HUX OINHMCaHHMA W BBIABICHHA CCTCCTBCHHBIX W AHTPOIIOICHHBIX
H3MeHeHPII>i; HaXOoIWUTb U aHAJIN3HUPOBATDH I/IH(i)OpMaHI/IIO O JKHUBBIX 06’E>CKTaX;

pa3sBHTHe I103HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYalIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN B
MPOLIECCe M3YUYEHUS BBIIAIOLIUXCS TOCTHXKEHUI OMOJIOTHUH, BOIIEAIIUX B OOIIEYEIOBEUYECKYIO
KYJIbTYpPY; CJIOKHBIX U IPOTUBOPEUMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJIS/0B,
uaed, Teopuid, KOHUEINLUM, Pa3IuYHBIX TUNOTE3 (O CYIIHOCTH W MPOUCXOXKIACHUHM >KU3HH,
YyeJIoBEKa) B X0/ paboThl C pa3IU4YHbIMU UCTOYHUKAMHU UH(OpMAaLINH;

BOCIIMTaAaHHE y6€)KI[€HHOCTI/I B BO3MOKHOCTHM II03HAHHUS KHBOM IIpHUPOAHI, HGO6XOI[I/IMOCTI/I
6epe)KHOl"O OTHOLICHHUA K HpHpOI[HOfI cpeae, CO6CTB€HHOMy 3A0POBbHO; YBAKCHHUA K MHCHHUIO
OIITIOHCHTA IIpH O6CY)KI[€HI/II/I OMOJIOTHYECKHX npo6neM;

HCIO0JIb30BAHNE NMPUOOPETEHHBIX 3HAHMN M YMEHHMH B NOBCEJHEBHOM KU3HM [UJIsl OLICHKHU
MOCIEACTBUI CBOEH NEATEIBHOCTH M0 OTHOILIEHHUIO K OKPYKAaIOILIEH cpese, 30pPOBBI0 JAPYTUX
Jroeld M COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBAaHHS M COONIOACHUS Mep NpPOPHIAKTUKA
3a00JI€BaHUM, TPABUJT TIOBEICHUS B IPUPOJIE.



TpeGoBaHus K ypOBHIO NOATOTOBKHM ydyammxcs 11 kinaccos.

B pe3ynbrate n3yueHus: OMONIOTHH YIEHUK TOJIKCH:

3HATH/IIOHUMATh:

OCHOGHblE NONI0MceHuA OUONOTMYECKUX Teopuil (KiIeTouHas, 3BoJoLMOHHas Teopus Y./lapBuHa);
yuenne B.M.Bepnanckoro o Owuocdepe; CymHOCTh 3akoHOB [.Menzaens, 3akOHOMEpHOCTEH
W3MEHYHUBOCTH;

cmpoeHnue dOU0102Uu4ecKux 00beKmoee: KIeTKN; TEHOB U XpPOMOCOM; BUJIa U SKOCUCTEM (CTPYKTYypa);
CYULHOCHIL DUON02UYECKUX RPOYeccos: PA3MHOXKEHHUE, OIJIO0TBOPEHHE, JEHCTBUE HCKYCCTBEHHOIO U
€CTECTBEHHOTO 0TOOpa, (HOpMUpPOBAHHE MPHUCIOCOOICHHOCTH, OOpa3oBaHUE BHUAOB, KPYTOBOPOT
BEIIIECTB U IIPEBPAILEHUS SHEPTUH B SKOCHCTEMax 1 orocdepe;

6K1a0 8b10AIOUWLUXCA YUEHBIX B PA3BUTHE OMOJOTHYECKON HAYKU;

0MO0JIOTMYEeCKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY;

YMeThb:
00bACHAmMYb: POIH OMONOTUU B (POPMHUPOBAHUHM HAYYHOTO MHPOBO33PEHUS; BKIIAJ OHWOIOTHYECKUX

Teopuil B (OpMHpPOBaHHE COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MMpa; €IUHCTBO >KUBOH U
HEXHUBOW MIPUPOJIbI, POACTBO >KUBBIX OPraHM3MOB; OTPHULIATEIBHOE BJIMSHHE aJKOroJis, HUKOTHHA,
HapKOTHMYECKMX BEIIECTB HA pa3BUTHE 3apojblllla 4YeJOBEKa; BIMSHME MYTarecHOB Ha OpraHHU3M
YeJI0BEKa, YKOJIOTUIECKUX (PaKTOPOB HA OPTaHU3MBI;, B3aUMOCBSI3H OPTaHU3MOB U OKPYXKAIOMIEH CPEJIbI;
IPUYUHBI 3BOJIIOLUH, HU3MEHSIEMOCTH BHUJIOB, HApYyIIEHUH pPa3BUTHS OPraHU3MOB, HACIEICTBEHHbIX
3a00JeBaHNN, MyTalUii, YCTOHYMBOCTM M CMEHBI JKOCHUCTEM; HEOOXOIUMOCTH COXpPaHCHHS
MHOTr000pasus BUJIOB;

pewams >eMEHTapHble OMOJIOTUYECKUE 33Ja4Yd; COCTABIATh 3JIEMEHTApHbBIE CXEMbl CKpEIIMBAHUS U
CXEMbI IIepeHOca BELECTB U SHEPTUU B 3KOCHCTeMaXx (LIeNU MUTaHUs);

onucwlgams 0coOei BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO;

6b1A161AMb TIPUCIIOCOOTICHUS OPTaHU3MOB K cpesieé 0OMTaHUs, UICTOUHUKH MYTareHOB B OKpY’Karoullen
cpene (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHUS B IKOCHCTEMAaX CBOEH MECTHOCTH;

cpasnueamsp: OUOIOTHYECKHE OOBEKTHl (XMMHUYECKMH COCTAaB Tel JKUBOM M HEXHUBOH NpPUPOABI,
3apOJIBIIIN YEJIOBEKA M APYTUX MIIEKONUTAIOLIUX, MPUPOIAHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBOEH
MECTHOCTH), TPOLIECCHI (ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD, MOJIOBOE U OECII0NIoe pa3MHOKEHNE) U
JieN1aTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

AHAU3UPO6AMb U OUEHUEAMDb PA3INYHBIC TUIOTE3bl CYIIHOCTH >KM3HH, IIPOUCXOXKICHUS JKU3HHU U
YeJI0BEKa, INI00ANIbHbIE 3KOJOrMYECKHe MpOOJIeMbl M MYTH MX PELIeHHs, MOCIEJICTBUS COOCTBEHHOU
JEATEIIbHOCTH B OKPYKAIOIIEH CpeJie;

u3yuams U3MEHEHUS B 9KOCHCTEMAaX Ha OMOJIOIMYECKUX MOAETX;

Haxo0ump VHOOPMALIMIO O OMOJIOTUYECKUX OOBEKTAX B Pa3IMYHBIX MCTOYHUKAX (Y4€OHBIX TEKCTaXx,
CIpaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX M3/1aHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeT) u
KPUTHUYECKH €€ OLICHUBATD;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B IMPAKTUYECKOM JEATENbHOCTH M IOBCETHEBHOMN
KU3HU IS

coOoIeHUs Mep NMPOGUIAKTUKN OTPaBICHUM, BUPYCHBIX U JIpYTuX 3a00J€BaHU, CTPECCOB, BPEAHBIX
MpUBBIYEK (KypeHUE, aJIKOTOJIN3M, HAPKOMaHHMsI ); TPaBUJI MOBEACHUS B IPUPOJIHON CpeIe;

OKa3aHMs TEpPBOM IOMOIIM TMPH NPOCTYIHBIX W JPYrUX 3a00JIeBaHUSAX, OTPABICHUU MHUIIEBBIMU
MIPOYKTAMH;

OLIEHKHU 3TUYECKUX ACTIEKTOB HEKOTOPBIX MCCIEIOBAHUN B 00J1aCTH OMOTEXHOJIOTHH.



Conep:kanue o0yueHust

11 xnacc (34 u, 1 u 6 nedenio)

1. Opranu3mMeHnHbli ypoBeHb ku3HH (174)

Opranu3MeHHbIN ypOBEHb )KH3HHU U €ro pojb B npupojae. Opranusm Kak Ouocucrema.

OOMeH BemeCTB M TPOLECCHl KHU3IHENEATEIBHOCTH OPraHU3MOB. Peeynayus npoyeccog
JHCUBHEOeSAMENbHOCIU Op2anusmMos. Pasnuuus opeanuzmos 6 3asucumocmu om cnocoda numanus:
2cemepompoul (canpogumul, XuHUKU, NApaA3uml) u aemompoghel (homompodghol, xemompogwi).

Pa3smuoxkeHne opraHuzMoB — mojioBoe M Oecnojsoe. OIIONOTBOPEHHE U €ro 3HAYEHUE.
Heounoe onnooomeopenue 'y  NOKpbIMOCEMEHHbIX  (Y8emKoevlx) pacmenui. Hckyccmeennoe
ON1000MBOpeHUe V PACMEHUL U HCUBOMHDBIX.

WNHnuBunyansHoe pasBuTHe opraHusma (oHTOrEHE3). OMOpHOHATBHBIN 51
MOCTAMOPUOHANIBHBIN MepuoIbl pa3BUTHs opranuizMa. [locrneAcTBusl BIMSHMS alKOTOJsl, HUKOTUHA U
HAapKOTUYECKUX CPEJICTB HA PA3BUTHUE 3apO/IbIIIa YEIOBEKa.

HacnencTtBeHHOCT M WM3MEHYMBOCTH — CBOICTBa OpraHu3MoB. ['eHeTmka - Hayka O
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

W3MeHunBOCTh MPHU3HAKOB OpraHU3Ma M €€ THUIIbl (HAcleACTBEHHAs U HEHACJeICTBEHHAs).
Myraruu, uX MarepuaibHble OCHOBBI — MU3MEHEHHE T'€HOB M XpOMOCOM. MyTareHsl, UX BIIMSHHE Ha
OpraHM3M YeJOBeKa U Ha )KUBYIO MPUPOAY B IEJIOM.

['eneTnyeckne 3aKOHOMEPHOCTH HACJEAOBaHMS, YyCTaHOBIeHHbIe [.Mennenem, ux
[UTOJIOTUYECKHE OCHOB. MoHoruOpuaHoe u AUTHOpUAHOE CcKpemmBanue. 3axon T.Mopeana.
XpOoMOCOMHasl T€OpUsl HACIEACTBEHHOCTU. Bzaumooeticmeue 2enos. COBPEMEHHBIE MPEACTABIECHUS O
reHe, TeHOTHUIIE U TeHOME.

'eneTnka mona W HaclelOBaHHE, CIEIUIEHHOE C moioM. HacmencrBeHHbsie 0oJe3HH, WX
npodunakTuka. dmuueckue acnekmol MEOUYUHCKOU ceHemuKuU.

Daxmopul, onpedensarowue 300posve uenogeka. 1eopuecmeo Kaxk paxmop 300po6vs u
nokaszamenv obpasa odscusHu denogexka. Cnocodbnocmv x meopuecmgy. Ponv meopuecmea 6 dicusHu
Kaxico002o 4enogexa.

I'enernueckue ocHoBbl cenekunu. Briian H.M.BaBunoBa B pa3BuTuEe ceneKkuuU. YUYEHHUE
H.M.BaBunoBa 0 LEHTpax MNPOUCXOXKIAECHHSI KYJIbTYpHBIX pacTeHHil. OCHOBHBIE METOJABI CEJIEKIUU:
ruOpUAU3aIHs U UCKYCCTBEHHBINA OTOOP.

buorexnonorus, ee TOCTIKEHHUS. ITUUYECKHUE ACTIEKThI PAa3BUTHS HEKOTOPBIX MCCIEAOBAHUI
B OMOTEXHOJIOTHH (KIIOHHPOBAHHUE YEIOBEKA).

Bupycel — HekserouHass ¢gopmMa CyliecTBOBaHUsS OpraHuW3MoB. BupycHbie 3a0oJieBaHmUs.
Cnocobwl 60pvbbr co CITH[om.

2. Knerounblii ypoBeHb :ku3HM (54)

Kiierounslii ypoBeHb OpraHu3alMM *U3HH U €ro poiib B npupone. Pazpurue 3HaHUIl O
knetke (P.Iyk, K.M.bap, M.Ilnetioen, T.Illeann, P.Bupxos). MeTo1bl U3y4eHUS! KIETKH.

KreTka kak aTam 3BOOLNN KUBOTO B HCTOpUU 3emMiid. MHOrooOpasue KIeTOK 1 TKaHEeH.
Kierka — ocHOBHast CTpyKTypHas U (PYHKITMOHAIbHASI €IMHUIIA KUZHEACSITEIILHOCTH OJHOKJIETOYHOTO 1
MHOTOKJIETOYHOI'O OPraHU3MOB.

OCHOBHBIE TIOJIOKEHHS KIIETOYHOM T€OpUHU. 3HAYEHUE KJIETOYHOW TEOPUH B CTAHOBJICHUU
COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

OCHOBHBIE YaCTH B CTPOCHUU KIETKUA. [lOBEpXHOCTHBIM KOMIUJIEKC KJIETKH —
ouonorudeckas MmeMOpana. [{utonnazma c opraHoniaMu U BKIIOYSHUSIMH. S TpO ¢ XpOMOCOMAaMHU.

[TocTostHHBIE W BpEeMEHHBIE KOMIIOHEHTHI KIJIETKH. MeMOpaHHbIE W HeMeMOpaHHBIE
OpPraHoubl, NX (PYHKIIUU B KIETKE.

JosinepHblie (IPOKApUOTHI) U SIACPHBIC (3YKAPUOTHI) KICTKH. [ unomeswvl NpOUCX0HCOEeHUS
IVKAPUOMUUECKUX KNEeMOK.



KneTtouHplil IIUKI )KU3HKU KIIETKH. JleaeHue KIeTKu - MuTo3 U Meho3. Comamuueckue u
noaogule kiemxu. OcobeHnocmu 06pa308ansl NOJI0EbIX KIeMOK.

Crpykrypa xpomocoMm. Crienududeckne OCIKH XpOMOCOM, WX (YHKIMH. XPOMATHH —
komruieke JIHK u cneumduueckux O6enkoB. Kowmnaxmusayusi xpomocom. DyHKIUHU XpPOMOCOM Kak
CUCTEMBI TE€HOB. JuniouoHviti u 2aniouoduvili HAOOp Xpomocom 8 Kiemkax. Iomonocuunvie u
He20MON02UYHbLE XPOMOCOMbL. 3HAYCHHE BUIOBOTO MMOCTOSIHCTBA YUCIa, ((OPMBI U pa3MEepOB XPOMOCOM
B KJIETKaX.

3. MoJiekyJsIpHBI YPOBeHb KU3HH (74)

MounekynsipHbIi ypOBEHb KH3HU, €T0 0COOEHHOCTHU U POJIb B IPUPOJIE.

OcHOBHBIE XMMHYECKHE COCJIIMHEHMS >KUBOM Martepuu. Makpo- u MukpodiemeHmvl 6
acusom eewecmee. OpraHuveckre 1 HEOPraHUYECKUEe BEIECTBA, UX POJib B KieTke. Bojga — BaykHBIi
KOMIIOHEHT KUBOr0. OCHOBHBIE OMOTIOIMMEPHBIE MOJICKYJIbI )KUBOU MaTepuu. [IoHamue 0 MOHOMEPHBIX
U NOTUMEPHBIX COCOUHEHUSIX.

Ponp opranmdeckux BEIIECTB B KJIETKE OpraHM3Ma 4YeloBeKa: OENKOB, YIJIEBOJAOB,
JUNHUI0B, HYKJIEUHOBBIX KUCIIOT.

CrpoeHrne M XUMHYECKMH COCTaB HYKJIEHHOBBIX KUCJIOT B Kierke. [llonwamue o
nykieomuode. Ctpykrypa u ¢ynkuumu JIHK — Hocutens HacneACTBEHHONW HHQOpPMAIMH KIETKU.
Permukamus JHK. Mampuunas ocnoea penauxayuu /JHK. Ilpasuno xomniemenmaprocmu. 1'eH.
Ilonsamue o kooowe. I'enetnueckuii kon. Ctpoenue, ¢pyHkiuu u MHorooopasue ¢popm PHK B kietke.
Ocobennocmu J[HK knemox syxapuom u npokapuom.

[Ipouieccyl cuHTE3a Kak 4YacTh MeTa0OMuM3Ma B JKUBBIX KieTkax. DOTOCHMHTE3 Kak
YHHUKaJbHAsl MOJIEKYJsIpHAas CUCTEMa IPOLIECCOB CO3JaHUsl OpraHuueckux BeuiecTB. Ceemosvle u
memHosble peakyuu pomocunmesa. Ponb poTocuHTesa B mpupoe.

[Ipoueccrl 6GrocuHTE3a MOJIEKYJ Oenka. DTamnbl cUHTe3a.. MaTpuuHOe BOCIPOU3BOCTBO
OENKOB B KIIETKE.

MounekynsipHble IPOLIECCHl PACIIEIUIEHUs BELIECTB B 3JEMEHTAPHBIX OMOCHCTEMaX Kak
yacTh MeTabonu3ma B kieTkax. [IoHsATHE O KIETOYHOM AbIXaHWH. BEeCKUCIOPOIHBI U KUCIOPOAHBIN
ATanbl IbIXaHUS KaK CTaJIMU SHEPTETUUECKOT0 00CCIICUCHHS KIIETKH.

[ToHsiTHE O MIACTUYECKOM U JHEPreTUYECKOM OOMEHE B KIeTKe. Poib pezynsimopos
OUOMONEKYNAPHBIX NPOYECCOS.

OnacHOCTP ~ XMMMYECKOTO  3arps3HeHuss  okpyxaromeid  cpenbl. IlocneacTBus
NeSITEIbHOCTH 4eJloBeKa B OKpykarouieil cpexe. [lpaBuia moBeaeHus B mpupojHOW cpene. Bpems
HKOJIOTMUECKON KyIbTypbl ueJoBeKa M OOIIecTBa. JKolo2usi U HOBOE B6033peHuUe HA KYIbmypy.
Oco3nanue uenogeuecmeom Henpexoosujeli YeHHOCmuU HCUshu. IKoIo2udeckdas Kyabmypa — 6adCHAS
3a0aya wenoseyecmaa.

3akiouenue (14)

buocuctembl: OT »1I€MEHTApHBIX OMOXMMHUYECKHX cHucTeM 10 Ouochepsl. Bumosoe
O6unopa3zHooOpa3ue. YpOBHU OpraHU3aAIMH IPUPOIBI.



Ilepeyennb pa3aesioB U TeM

KounuyecrBo
Tema
4yacos

I'maa 1. OpraHu3MeHHBIN YPOBEHD KU3HU 17
I'maBa 2. KneTo4Hslil ypoBEHb KU3HU 5
I'naBa 3. MonieKynsipHbIil YpOBEHb XKU3HU 7
3akiroueHue, IOBTOPEHUE, 5
WUTOTOBBIN 3a4ET.

Utoro 34




KanenmapHo-reMaTu4eckuil mjiaH

Ha 2012-2013 yuyeOHbIii roa mo 6mostoruu ajs 11 kiaacca

[Ipumeuanue: ®M - usuko-mMaremMarnueckas rpyrmnmna;

CD - coumo-unonorunueckas rpymnmna

pa3MHOKEHHUE, TaMeThl, repMadPOIHUTHI.
ITonoBoe u Gecronoe pasMHOKEHHE.
Bbecniosoe pazMHOKeHNE — IpeBHENIINI

HaBaTb onpeiesieHre OHATHIO
pa3MHOKEHUE.
HaspiBaTh OCHOBHEIE (DOPMBI pa3MHOXKEHUS,

Tema ypoka
Ne P OneMeHThI coiep)KaHus TpeboBanus K ypoBHIO MOATOTOBKH. Hlomariree Hare
Tun ypoka sananme dM Cod
I'maBa 1. Oprann3mMeHHbIN ypoBeHb xKuU3HU (17 4.)
1 Opranu3mMeHHbIH YPOBEHb OCHOBHbIE MOHATHS: KU3Hb, OTKPHITas 3uath: I'm1,§1,
JKU3HH U €r0 POJib B IPUPOJE. CUCTEMA, HACJIECTBEHHOCTb. CBoiicTBa XKUBOTO B. 1-3
N3menunBocTs. OTAUYUTENBHbBIE YmMerh BbLICIATD:
0COOEHHOCTH KUBBIX OPTaHU3MOB OT OCOoOEHHOCTH Pa3BUTHUS JKUBBIX OPTraHU3MOB
HEXWBBIX: €IUHBIN PUHIUI OpraHU3alvH,
00OMEH BEeIIEeCTB 1 SHEPTHH.
Oco0GeHHOCTH pa3BUTHSA: YITOPATOYEHHOCTb.
[TocTeneHHOCTh, MOCIEN0BATENBHOCTD,
peanu3anys HacJaeICTBeHHON HH(OpMalHy.
2 Opranusm kak 6mocucTema. Krnetka - ocHOBHas CTpYKTYypHas eAMHULIA YMeTh: §28.1-3
opranu3moB. KiieTka kak 6nocucrema. [IpuBOIUTH IPUMEPHI OPTraHU3MOB,
KneTouHoe cTpoeHne OpraHn3MoB, Kak HMMEIONINX KJIETOYHOE U HEKJIETOUHOE
J0Ka3aTeNbCTBO UX POJCTBA, EAMHCTBA CTPOCHHE.
JKUBOU IIPUPOJIBI. HasbiBaTh )XU3HEHHBIE CBOMCTBA KJIETKU U
TOJIO’KEHUS KIIETOYHOM TEOpHUH.
OOBSACHATH OOLIHOCTH MPOUCXOXKICHUS
pacTeHui 1 KUBOTHBIX.
3 [Ipomeccrl KU3HEAEATETHHOCTH ACCUMWIALINSA, TUCCUMUITALINS, PEPMEHT. YMeTh: §38.1-3
MHOTOKJIETOYHBIX OPTaHU3MOB. OOMeH BeliecTB 1 IpeBpalieHue sHeprun — | JlaBaTh onpeneneHus MOHATHIM
MpU3HAK >KUBBIX OPIraHU3MOB. ACCUMMJIALUS, TUCCUMMIISLIVSL.
AcCUMIITALINSA ¥ TUCCUMILTSIIUS — HazpiBaTh 3Tansr 0OMeHa BEIecTB, poib
IIPOTHUBOIIOIOKHBIE IIPOLIECCHI. AT® u pepmeHTOB B O\B.
XapakTepu3oBaTh CYIIHOCTh Ipolecca 0\B
4 PasMHOxEeHHME OpraHu3MOB. PasmHoxeHune, Oecrionoe U BereTaTHBHOE Ymers: §48.1-3




croco0 pa3MHOXKeHUs. Bubl Gecrosoro
Pa3MHOXKEHUS: TIOYKOBAHNUE, JICTICHHE Tea,
criopooOpa3oBanue. Bujbl BereraTHBHOTO
Pa3sMHOKEHUS

BH/IBI TTOJIOBOT'O U OECIIOJIOT0 Pa3MHOXKCHYS,
CIIOCOOBI BET€TATUBHOTO PA3MHOKEHUSI.
IIpuBoauThs IpUMEPHI PACTEHUN U
YKUBOTHBIX C pa3TUYHbIME (hOpMaMu U
BHJAMH Pa3MHOKEHUSI.

XapakTepru30BaTh CYIIHOCTH OECIIONOro 1
TOJIOBOTO Pa3MHOXKCHUSL.

OOBSACHATH OMOJIOTUYECKOE 3HAUCHUC
0ECII0JIOT0 Pa3MHOKEHHS.

O1m10I0TBOPEHNE U €TO OmrogoTBOpEHNE, TAMETOTEHE3, MEHO03, YMeTh: § 5, puc.
3HAYCHUE. KOHBIOTAIINs, IEPEKPECT XPOMOCOM. Y3HaBaTh U OMUCHIBATH 110 PUCYHKY 4,B.1-3
ITonoBoe pa3MHOKEHHE paCTEHUHN U MOJIOBbIE KJIETKH.
KUBOTHBIX, €T0 OMOJIOTHYECKOE 3HAUCHHE. BriaensaTs paznudans My>KCKUX U KEHCKHIX
[TosioBBIC KIETKHU: CTPOCHUE U (DYHKITUH. ITOJIOBBIX KJIETOK.
O0pa3oBaHUE MOJIOBBIX KJIETOK Brigensats oco0eHHOCTH 06€Coioro u
(ramerorenes). OceMeHECHHE. MTOJIOBOTO Pa3MHOXKEHUISL.
O11010TBOPEHHE. OOBSCHATH OMOJIOTMYECKOE 3HAUCHUC
MOJIOBOTO Pa3MHOKEHHUS, CYITHOCTh U
OWMOIOTHY 3HAYEHUE OTUIOAOTBOPEHHUSL.
Hcnons3oBate pecypcsl UHTEpHETA M1t
COCTaBJICHHSI CITPABKHU O TEHETHUECKUX
3a005IeBaHUX, CBA3aHHBIX C HAPYIICHUEM
JIEJICHHUS TIOJIOBBIX KIIETOK.
PasButne opranusmMoB ot O11010TBOPEHHUE, OHTOTCHE3, IMOPHOTCHE3. | YMETh: § 6, puc.
3apOKJICHUS 10 CMEPTH. Poct u pazButue opranmsmoB. OHTOreHe3 U | JlaBath onpeneneHus MOHITHIM 5-7,B.1-3
€ro 3Tarbl. JMOPHOHAIEHOE U OmrogoTBOpEHNE, OHTOTEHE3, IMOPHOTEHE3.
MTOCTAMOPHOHAIIFHOE PAa3BUTHE. HazpiBaTh Hauaio 1 OKOHYaHVE
JpoOnenue, TacTpyssius, OpraHoreHes. [MOCTAMOPHUOHAJILHOTO Pa3BUTHSI, BUIIBI
3aK0H 3apOJIBIIIIEBOTO CXOCTBA (3aKOH ITOCTAMOp Pa3BUTHSL.
K.bapa) XapakTepru3oBaTh CYIIHOCTh AMO 1
IOCTAMOP NIEPUOJIOB PA3BUTHUS
AHaIM3UPOBATh U OLICHUBATh BIIMSIHUE
(hakTOpOB pHCKa Ha 370POBEE,
WCIIOJIb30BATh MPUOOPETEHHBIC 3HAHUS TS
NPOMUIAKTHKH BPEIHBIX TPUBBIYCK.
W3 uctopun pa3BUTHS TCHETUKH. | AJIJICIBbHBIC T€HBI, TeH, TCHOTHII, YMeTh: §7,8.14

M3MEHYHBOCTD, HACJICICTBEHHOCTD,
¢denotum.

HacnencTBeHHOCTS M N3MEHUYHUBOCTD -
CBOICTBa OpraHu3MoB. [ 'eHeTHKa — HayKa O
3aKOHOMEPHOCTSIX HAaCJIEACTBEHHOCTU U
N3MCHYNBOCTHU.

HaBate onpeaeseHus MOHITUSAM AJUIEIbHBIC
T'€HBI, I'CH, TCHOTHUII, U3BMCHYHUBOCTD,
HACIIEICTBEHHOCTh, (peHoTUI

HaspiBaTe npu3sHaku OMOIIOTHUECKUX
00BEKTOB — FT€HOB 1 XPOMOCOM.
XapakTepru30BaTh CYIIIHOCTh OMOIOTHY
MPOILIECCOB HACIIEICTBEHHOCTH U




M3MEHYUBOCTH.
OOBACHATH IPUYNHEI HACTICACTBEHHOCTH H
HM3MEHYUBOCTH, POJIb TCHETHUKHU B
(hopMUPOBaHUU COBPEMEHHOM HAYYHOU
KapTHHBI MUPA, B MPAKTHIECKOH
JIeTEIILHOCTH JTFONICH.

W3MeHYnBOCTh IPHU3HAKOB I'enom, U3MEHUMBOCTD, MyTallH, MyTareH, | YMeTh: § 8, puc.
OpPraHHU3MOB U €€ TUIIBL. TTOJIUTUIOUIHS. aBaTh onpeneneHue TepMUHY 8-9,8. 1-4
OcHoBHble (HpOpMBI H3MEHUMBOCTH. Buib HM3MEHYMBOCTD.
MyTaluH 10 CTENIEHN U3MEHEHHs reHoTuna: | [IpuBoauTh NpruMepsl HEHACIEACTBEHHON
TeHHBIE, TEHOMHBIE, XPOMOCOMHBIE. M3MEHYMBOCTH, HOPMBI pEaKkI1K IPU3HAKOB,
BapnanuonHnas kpuBas, "3MEHUYNBOCTb, 3aBHCHMOCTH IIPOSIBIICHHSI HOPMBI PEAKIIH
MoubHKanysi, HOpMa peaKkLuy. OT YCIIOBUH OKPYKAIOIEH CPEMbI.
3aBUCUMOCTb MPOSIBIICHUS IEHCTBUS T€HOB | AHAIM3UPOBATh COJIEpKaHNEe OCHOBHBIX
OT YCIIOBU BHELIHEN CPEIBI. TOHSTHUH.
XapaKkTepUCTUKA MOAU(PHUKALTMOHHOMN BbIBIIATE M ONIUCHIBATH Pa3HbIE (YOPMBI
n3MeHuynBocTu. Hacnenosanue M3MEHYMBOCTH OpraHu3MoB. Ha3biBaTh
CIOCOOHOCTH MPOSBIIATH MPU3HAK B MPUYHHBI, 00ECIICYNBAIOIINE SBIICHHE
OIIPEAETICHHBIX YCIOBHIX. HACJIEICTBEHHOCTH, OMOJIOTUYECKYIO POJIb
XpOMOCOM, OCHOBHBIE (DOPMBI
HM3MEHYHBOCTH.
IIprBOaUTH MPUMEPHI TEHHBIX U T€HOMHBIX
MyTaLuil.
Ha3eiBaTh BUIIBI HACTIEACTBEHHON
W3MEHYUBOCTH, YPOBHU U3MEHEHUS
TEHOTHUIA, BUJBI MyTalUil, CBOICTBA
MyTaluil.
I'enernueckue 3akoHOMepHOCTH, | ['OoMoO- ,reTepo3urora, TOMUHAHTHBIN U YMeTh: § 9, puc.
oTKpbIThIE . Mennenem. PEleCCUBHBIN MPU3HAKNA, MOHOTHOPUIHOE HaBatb onpenenenus nouatusam ['omo- 10-11, B.
CKpEILMBaHUE. ,TETEPO3UT0Ta, JOMUHAHTHBII H 1-3

Hcnons3zoBanue Menaenem
THOPU0IOTUIECKOTO METO/IA.
Monorubpuanoe ckpermuBanue. Henmomnnoe
JOMUHHMPOBaHHE. AHAIU3HUPYIOLIEe
ckpemmBanue. Lluromornueckiue OCHOBBI
3aKOHOMEpPHOCTEN

[IpaBuno equHOOOpasus. 3akoH
pacmieryieHus. [ urmore3a YucToThl ramer.

pEleCCUBHBII MTPU3HAKN, MOHOTHOPUIHOE
CKpeIlMBaHue.

[IpuBOANTH TPUMEPHI JOMUHAHTHBIX U
PELECCUBHBIX TPU3HAKOB.
BocnponsBoants GpopMyIHpOBKH MpaBuIIa
eArHO00pa3us U MpaBuila PacIIeIUICHUS.
OnuceIBaTh MEXaHU3M TPOSIBIECHUS
3aKOHOMEPHOCTEH MOHOTHOPUAHOTO
CKpC€uIBaHWsA, MEXaHU3M HEIIOJIHOT'O
JIOMHHUPOBaHHUSI.




10 | JurubpunHoe CKpelirBaHue. I'enotun, qurnOpuIHOE CKpEIIUBAHNUE, Ymern: § 10, puc.
MOJIMTHOPHUIHOE CKPEIIUBaHue, (DEHOTHIL. OnurchIBaTH MEXaHU3M ITPOSIBIICHUS 12-13, B.
JlaboparopHas pabora Nel YcnoBus IposBIICHUS 3aKOHA HE3aBUCUMOTO | 3aKOHOMEPHOCTEH TUTHOPHUITHOTO 2-3
«Pewenue 3a0au no cenemuxey» | HacienoBaHus. COOTHOIIEHHS TEHOTUIIOB M | CKPEIIMBaHHUSL.
(heHOTUTTIOB HE3aBIICHMOTO HACJIEIOBAHUS HazpiBaTh ycinoBus 3aK0Ha HE3aBHCHMOTO
Kombunuposeannwiii ypok 9:3:3:1. HACJIeIOBAHHSL.
3aKoH HEe3aBUCHUMOTO HACIIEIOBAHUSI. AHaNMM3UPOBATh COJICPIKAHUE ONPEICIICHUI
OCHOBHBIX TOHSTHH, CXeMY TUTHOPHIHOTO
CKpEIIMBaHusI.

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

MIPOUCXOXKIEHUS KyIbTYPHBIX PACTEHUH. [IpuBOIUTH IPUMEPHI TTOPOT JKUBOTHBIX
He3aBucumMoe ogoMaliHuBaHue OJIM3KUX COPTOB PacTCHUH, BHIBEJCHHBIX YSJIOBEKOM.
pacTeHHI B Pa3JIMYHBIX IIEHTPaX. YUeHUe AHanM3UpOBaTh COACPKAHUE OCHOBHBIX
H.N.BaBunosa o neHTpax. MOHSITUH.
XapakTepu3oBaTb pojb ydeHUs BaBuiosa
JUTSL Pa3BUTHS CEIICKITUH.
OOBACHATH IPUINHY COBIAACHUS [IEHTPOB
MHOT000pa3us KyJIbTYPHBIX PACTEHHI C
MeCTaMH PacIOiIOKCHHS JPEBHUX
IMBWJIA3AIIHI; 3HAYSHHE [T CEIEKIIMOHHBIX
paboT 3aKOHA TOMOJIOTHUIECKHX PSJIOB.

12 | I'eneruka noja u HacyieJioBanue, | ['erepo- U rOMOraMeTHBIH 1O, TIOJIOBBIC YMeTh: § 12, puc.
CIICTIJICHHOE C TI0JIOM. XPOJIMOCOMBI. Ha3biBaTh TUIIBI XpOMOCOM B T€HOTHIIE, 16, B. 1-4

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

Pacuiennienue eHoTHIIa IO IPU3HAKY [IpuBOIUTH IPUMEPHI HACIICCTBECHHBIX
OTIpe/IeTIeH sl TT0JIa. 3a005IeBaHui, CIIETUICHHBIX C TTOJIOM.

3aKo0H CIEIIEHHOTO HACIICOBAHNSI. Pemarp npocreiinme reHeTHYECKUe 3a1a4H.

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

YeJ0BeKa. I'enHble OONE3HN M AHOMAJIHH. PackpeiBaTh MOHATHE TEHHBIX O0JIe3HEN U 17, 8. 3-4
XpOMOCOMHBIE OOJIE3HH. AHOMAJIHH:
Jlnarnoctrka 3a00eBaHUIA. HacJIeIOBaHHe, CIICTITICHHOE C ITOJIOM H
be3onacHoCTh )XKU3HENESITENHLHOCTH. JIOKaJTU30BaHHOE B X- U Y -XpOMOCOMax
(manpTOHU3M, reModuITHs).
XpomocoMHas 60sie3Hb — cuHApPOM [layHa.
CocraBieHHe POAOCIOBHBIX.

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

MEUIIMHCKON TeHETHKH. OCHOBHBIE HaITPaBIICHUS CETEKIIUU JlaBaTh onpe/ieieHue TEPMUHY 3;

MUKPOOPTaHU3MOB. 3HAUCHHE CEJICKIIHH
MHUKPOOPraHu3sMoB JJid C.X.,MCAULHBI,
MUKpOOHOIOTHIECKUN CHHTES.

OMOTEXHOJIOT I, ITAMM
[IpuBOIUTH IPUMEPHI UCTIOTB30BAHMS
MUKPOOPTaHU3MOB B MUKPOOHOJIOTHUECKOH




MIPOMBINIJICHHOCTH.
OOBACHATH POJIHL OMOJIOTHH B IPAKTHICCKOM
JIeSITEIIBHOCTH JIIOJIeH ¥ CAaMOTO YYCHHKA.

15 | HocrmxkeHus OMOTEXHOJOTUU U | BHOTeXHOMOTHS, ITaMM. Ymeth: § 15, puc.
STHYECKHE aCTIEKTHI €€ OcHOBHBIE HANIPABJICHUS CENEKINU JHaBate onpeaeneHrne TEPMUHY 18, B. 2-3
WICCIIETOBAaHUN. MUKPOOPTaHU3MOB. 3HAYEHHE CEECKIIHH OMOTEXHOJIOTHS, IITAMM

MHUKPOOPTaHU3MOB JUISI C.X.,MEAULIUHEI, [IpuBOANTH MPUMEPHI UCTIOIE30BAHUS
MuKpoOHOIOTHYECK A CHHTES. MHUKPOOPTaHMU3MOB B MUKPOOHOJIOTUIECKON
MIPOMBINIJICHHOCTH.
OOBACHATH POJIH OMOJIOTHH B IIPAKTHICCKOM
JeSITENIPHOCTH JIIOACH M CaMOTO YUEHHKA.
16 | Pemenue reHeTH4ecKux 3amad. Ymern:
Pemartp reneTnyeckue 3a1aun
17 | BupycHsie 3a00meBaHusl. Bupychr kak Bo30yauTenu 3a001eBaHNH. 3HaTh: 3HaUEHHE BUPYCOB B MPUPOJIE U § 17,
CIIN ] - BupycHOe 3a00seBaHKe. 3alUTa OT | dKHU3HU YEIOBEKa; MEPhI MPOQPUIAKTUKH puc.25-
BHPYCOB. BHPYCHBIX 3200JICBaHUIA. 26,8.1-3
Ymers:
HCTIONB30BaTh MPUOOPETEHHBIC 3HAHHS B
MOBCEHEBHOM JKU3HU TS TPOPHUIAKTHKH
BHPYCHBIX 3200JI€BaHUA.
I'nasa 2. KiietouHblii ypoBeHb U3HH (5 4.)

18 | KneTouHslit ypoBeHb KreTka - ocHOBHas CTpYKTypHas €AMHALIA YMmeTh: § 18,
OpraHM3alliy )KMBOK MaTepuu U | opranu3moB. Kietka kak Ouocucrema. IIpuBoauThs 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 HEKJIIETOYHOE CTPOCHHE. 19,puc.28
HUCTOpHH 3eMITH. JKUBOW HPUPOJIBI. Ha3biBaTh )kM3HEHHBIE CBOMCTB KIIETKU U ,B1-3

IIOJIOXKEHUS KJIETOYHON TEOPUH.
OOBACHATH OOIIHOCTH MMPOUCXOXKIEHUS
pacTeHHI W )KUBOTHBIX.

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

KaK CTPYKTYpHbIE KOMITIOHEHTBI syKaproTHYecKue KieTku. OCOOeHHOCTH 0COOEHHOCTH CTPOEHHE KJIETOK MpoKapuoT | puc.30-

IUTOILIa3MBl. CTPOCHHS JKUBOTHOM U PaCTUTEIHLHOM Y DYKaKpHOT, CTPOCHHE KJIETOK pacTeHuit u | 32, B.1-3,
KkieTku. OCHOBHBIE YaCTH U OPTaHOUJIBI ’KUBOTHBIX, BBIJIEJSATh Pa3IMyus B UX 21,tabmn.1,
KIIETKH, UX QYHKIHH. CTPOCHUH; Ha3BaHHS OPTaHOUIOB KIIETKH, B1-3.

B3aUMOCBS3b MEXY CTPOCHHEM U
(byHKIMEH OpraHoua.

Ymers:

pabotaTh ¢ MuKpockornom. Habmronats,
ONMCHIBATh U CPaBHUBATH CTPOCHUE KIETOK
pacTeHui 1 KUBOTHBIX.




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

KJIETKH - MUTO3 ¥ MEi03. opraHu3MoB. JlereHne KIETKA - OCHOBA CYIIHOCTH ¥ OMOJIOTHYECKOe 3HAUCHUE puc.39-42
pocTa, pa3BUTHs U Pa3MHOXKEHUS MUTO33, (pa3bl MUTO3a, CTPOCHHE TIOJIOBBIX Tabm.3,
OpraHu3MoOB. MUTO3, CYIIHOCTh U 3HaU€HHE. | KIETOK, (ha3bl HEPBOrO BTOPOTO B.1-3
I'ameTorenes. OBorene3. CriepMaToreHes. MENOTUYECKUX JEeJICHUHN, OTIINYMEe Meilo3a
CrpoeHne noyioBbIX KJIETOK. 3HAaUEHHUE OT MHTO34.
ramerorenesa. O0pa3zoBaHue MOJOBBIX Ymern:
kieTok. CTaguu pa3MHOKEHHs, POCTa, J1aBaTh ONPEEIICHUS KITIOUEBbIM MTOHITHAM,
co3peBanus. Meito3. ®a3bl nepBoTO U OTIMCHIBATH MTOCIIEIOBATEIRHO (Da3bl MUTO3A,
BTOPOT0 MEMOTHUYECKOTO JIETICHUSI. Ha3bIBaTh CTAJMH raMeTOreHe3a.

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 KUCJIOT, ()YHKIIUH B.1-4
JHK — HOcuTens HACIeICTBEHHOMN HykJIenHoBBIX kucnot. Pons JJHK u PHK B
uHpopmanun. Y asoenue Monekyisl JJHK B | u3HM OpraHu3MOB.
KIIETKE Ymern:

BBLIETIATH Pa3iINyns B CTPOCHUU U

¢ynkumsx JHK u PHK. XapakrepuzoBaTsb

npouecc yaBoenus mosuekynsl JTHK.

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

KJIETKE. IIOJIOXKEHUS KIIETOUYHOHM Teopun. Passurtue IIpuBoaUTH IPpUMEPHI OPraHU3MOB, 3,
yueHus o kjeTke. COBpeMeHHas KJIeTOYHAs | UMEIOUIUX KJIETOYHOE U HEKJIETOYHOe cooOuieH
TEOPHSL. CTpOCHHUE. ue.
Ha3biBath noJi0KeHUs KIETOUYHON TEOPUH.
OOBSCHATH OOIIHOCTH MPOUCXOXKICHUS
pacTeHU U KUBOTHBIX.
I'naa 3. MoJiekyJIsipHbIi YpOBeHb ku3HU (7 4.)

23 | MounekynspHBI YPOBEHB KHU3HU: | MUKpO- M1 MaKpO3JIEMEHTEHI, YTIEBOIBI, Ymers: § 27-28,
3Ha4YeHHE U POJIb B IPUPOJIE. JIUTIU/IBI, TOPMOHBI. [IpuBOIUTH IPUMEPHI MUKPO- puc.59,
OcHOBHBIE XUMHYECKHE Oco0EeHHOCTH XMMUYECKOr0 COCTaBa MaKpO3JIEMEHTOB, a TaK K€ BELIECTB, B.1-3
COEAMHEHHS )KMBOH MaTEpHH. KJIETKH. MUKPO- ¥ MaKpO3JE€MEHTHI, UX OTHOCAIIMXCS K JIUIUAAM U YTIIEBOJaM

BKJIaJ] B 00pa30BaHUM OPraHUYECKUX U HazbiBaTh HEopraHuy. 1 OpraHuy. BEIIECTBA
HEOPTaHWYECKUX MOJIEKYJI JKHUBOTO KJIETKH.

BELIECTBA. XapakTepru3oBaTh ONOJOrHYECKOE 3HAUCHUE
Ponp Heoprannyecknx BENIECTB: BOAA, MHKPO U MaKpOdJIEMEHTOB, OMOIOTHY. POJIh
MUHED.COJIH. BOJIBI, COJIEH HEOPTaHUIECKHUX KUCIIOT.

24 | Ctpykrypa 1 QyHKIUH benkn, aMMHOKHCIIOTHI, X POJIb B Ymern: § 29, puc.
HYKJIEMHOBBIX KUCIIOT. OpraHH3Me. JaBatp nosHbIe Ha3BaHUS HYKIEHHOBBIM 60 -61,

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

Haxoxnenune monexynsl JIHK B kietke.
MoHOMep HyKJIEWHOBBIX KHCIIOT.




[IpuBOIUTH IPUMEPHI OCITKOB,
BBITIONHSIOMINX Pa3INIHbIe (QYHKITUH.
ITepeuncnars Buabl Mosiekyn PHK.
XapakTepu3oBaTh PYHKIIUH OCIKOB U
HYKJIEMHOBBIX KUCIIOT.

25 | IIporweccel CHHTE3A B KUBBIX [Murtanwe, horocunres, hoTonms. YMeTh: §30,
KJIETKaX. [Mutanue. Paznuuus opraHu3mMoB 110 JaBate onpeaencHus MOHITUSAM MUTaHUE, puc.62-
cnocoOy nuranusa. ®orocuntes. Ponp aBTOTPOdbI, HOTOCUHTE3. 63,8.3-4.
nurmenTa xjaopodmmia. Kocmudeckast pons | HaspiBaTh opransl pacTeHus rae
3eJIEHBIX PACTCHHU. MIPOUCXOANT (POTOCUHTE3, POJTh IMTMEHTA
Xnopomnactel. CBeToBast 1 TeMHOBast hazbl | xsopoduia.
(dhoTocuHTE3A. XapakTepnu3oBath (pa3sl (HOTOCHHTE3A.
26 | IIpomeccsr bmocuHTE3a OEnKa. I'en, reneTnyeckuii Ko, TPUILIET, KOAOH, YMerTh:
AHTUKOJOH, ITOJIMCOMA, TpaHCIAIA, I[aBaTI) OIpEACIICHUA IIOHATUAM I'CH,
TPAHCKPUIILUA. ACCUMUJIIA M.
OOMeH BelecTB U NpeBpaiieHne SHeprud — | Ha3biBaTh CBOMCTBA TeHETHIECKOTO KOJIA,
MPU3HAK JKUBBIX Opranu3mMoB. CBoilCTBa pons u-PHK u T-PHK B OnocuHTe3€e Oenka
TCHETHYECKOTO KOJla: N30BITOYHOCTS, AHaTU3UPOBAThH COACPIKAHHUE OIPeeIICHH:
cHenupUIHOCTh, YHUBEPCATHHOCTb. TPHILIET, KOJAOH, aHTUKOJIOH, MTOJINCOMA,
MexaHn3MBI TPAHCISIIUY | TPAHCKPUTIIIAH. | TPAHCIISIUS, TPAHCKPHUTIIIHSL.
[TpuHIMT KOMILIEMEHTAPHOCTH. XapakTepu3oBaTh CYIIHOCTh Mpolecca
Peanuzanust HacneACTBEHHOW MHPOPMAIUKH | TPAHCIISIUHA U TPAHCKPHITLIUH.
B KIIETKE.
27 | MounekynspHbIE IPOIECCHI [lonsiTHe 0 GMOTOTUYECKOM OKHCIICHHUU. YMmeTh:
pacllerieHusl. beckucnopoanslii 3Tan KJI€TOYHOTO AHamU3UpOBaATEH CONEPIKAHUE OIIPEICTICHUI:
neixanus (rmukonus). KucmopomHerii sTam I'mukonms, OpokeHue, TbIXaHHe.
KJIETOYHOTO JBIXaHU. Ha3zpiBaTh BemecTBa HCTOYHUKY SHEPTHUH,
MIPOJYKTHI pEaKIIMU 3TaloB OOMeHa
BEIIECTB, JIOKAIHU3AIUIO B KJIETKE TAIIOB
oOMeHa BEIECTB.
OmnuceiBath poib AT® B 0OMEHE BEIIECTB.
28 | XuMu4ecKoe 3arps3HeHUe OnacHOCTh MOJUMEPHOTO 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.
TIPUPOIBL. Bunosoe 6mopasznoodpaszue. YpoBHU

OpraHHu3al{ IPUPOJIBL.

31 | IloBTOpEHUE MO TEME
«OpraHu3MeHHbIN YPOBEHb
KHU3HI

32 | IloBTOpEHHUE 1O TEME
«KeToyHbIl ypOBEHb KU3ZHID)

33 | UtoroBblit ypok-3a4éT

PecypcHoe o0ecnieuenne padoueii MporpaMmbi:

1. Tlonomapesa 1.H., Kopuunosa O.A., Jlommnuna T.E., Mxesckuii [1.B. «buonorus : 11 kiacc : 6a30BbIi YpOBEHb :
YUeOHUK Ui ydaluxcsi o01eoopa3oBaTeNbHbIX yupexkaeHuii». M., «Benrtana-I'pad», 2014 rox.

2. «IIpuponoBenenuie. buonorus. Dxonorus. 5 — 11 kmaccel: mporpammel / M.H. Tlonomapesa, T.C. Cyxosa, .M.
[IBer.» — M.: Benrtana-I'pad, 2015

«buonorus B ocHOoBHOII mikone. [Iporpammen». Mocksa, «Bentana-I'pady», 2006 roz.

Jlepuep I'.'11. O6mas 6uonorus (10-11 xmaccer): [TogroroBka k EI'D. KoHTposibHBIE 1 caMOCTOSTENbHBIE pabOThI/
I'"'N.JIepuep. — M.: Dxcmo, 2007

Hynxuna O.I1. buonorus. Pa3sepHyToe TeMaTnueckoe MIaHUPOBaHUE I10 IPOrpamMme

N.H. Tlonomapesoii. — Bonrorpan: Yuurens, 2011

Mawmonros J[.1. DnextponHsIil kype «OTKpbITast Ouonorus». Mocksa, «®Puzukon», 2005.

Bupryansnas mkona Kupunna u Megpoaus. Ypoku ouonorun 11 kmace. 2005
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