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HHOACHUTEJIBHAS 3AIINCKA.

B kypce Ouonoruu ywammecs 0000LIAIOT 3HAHMA O JKU3HM M YPOBHSAX €€ OpraHu3alud,
pPacKpbIBalOT MHUPOBO33PEHYECKHE BONPOCHI O MPOMCXOXKIECHUM W PA3BUTUU JKU3HH Ha 3eMmile,
0000ImaoT W YrayONsIOT TOHATHS 00 HBOJIOIMMOHHOM pAa3BUTUM OpraHu3MoB. [lomydeHHble
OMOJIOTMYeCKHe 3HAHUS CIY)KaT OCHOBOM NpPU PACCMOTPEHHHM JKOJIOTUM OpraHu3Ma, MOMYJISIuH,
ouorieHo3a, 6mocheprl. 3aBeprraercs (HOpPMUPOBAHHE MOHATHS O HOoocdepe W 00 OTBETCTBEHHOCTH
YesloBeKa 3a JKU3Hb Ha 3emiie.

[IpeeMcTBEHHbBIE CBSI3M MEXAY pas3fellaMd 00€CleUMBalOT LEIOCTHOCTh LIKOJIBHOTO Kypca
OMOJIOTHH, a €ro cojaepKaHue crnocoOCTByeT (OPMUPOBAHHUIO BCECTOPOHHE Pa3BUTOM JUYHOCTH,
BJIAJICIONIC OCHOBAMM HAy4yHBIX 3HAHWUH, Oa3MPYIOMIMXCS HAa OHOLUEHTPHUYECKOM MBIIUICHUH, U
CIOCOOHOM TBOPYECKU UX HCIOJB30BaTh B COOTBETCTBHH C 3aKOHAMHU MPUPOBI U O0IIEUYEIOBEYECKUMU
HPAaBCTBEHHBIMU LIEHHOCTSIMHU.

N3ydyeHnne OHOJOTMYECKOrO0  MaTepuana [MO3BOJISIET  pelaTh  33Jayd  3KOJOTHYECKOro,
ACTETUYECKOTO, MATPUOTUIECKOTO, (PU3NIECKOTO, TPYAOBOTO, CAHUTAPHO-TUTHEHUYECKOTO BOCITUTAHUS
IIKOJILHUKOB. 3HAKOMCTBO € KpacoToil nmpupojsl Ponunel, e€ pasHooOpa3ueM 1 OOraTCTBOM BBI3BIBACT
YyBCTBO JIIOOBU K HEH U OTBETCTBEHHOCTHU 3a €€ COXPAaHHOCTb. YYalllUecs JOJKHBI XOPOLIO OHUMATh,
YTO COXpaHEHHE ITON KPacCOThl TECHO CBS3aHO C ACSITENHHOCTHIO 4enoBeka. OHU TOJKHBI 3HATh, UTO
YeJIOBEK — 4acTh IMPUPOJIbI, €ro KU3Hb 3aBUCUT OT HEE U M03TOMY OH 00s3aH COXPAHUThb MPUPOAY JUIsS
ce0s U MOCIeAYIOUIUX MMOKOJICHUH JII0ICH.

[Iporpamma mpenmnonaraer BeAeHHUE (DEHOTOTHYECKMX  HAOJIONCHUM, OINBITHUYECKOW U
MPaKTU4YeCKON paboThl. J{J1s MOHMMAaHUS YYalTUMUCS CYITHOCTA OMOJIOTUYECKUX SBJICHUM B MPOTpamMmy
BBEJICHBI JTA0OpATOpHBIE PAa0OTHI, IEMOHCTPAIMH OIBITOB, MPOBEACHUE HaOmoAcHu. Beé 3Tto maér
BO3MOXXHOCTh HaIPaBJIEHHO BO3/IEHCTBOBATh HA TUYHOCTH y4alllerocs: TPEHUPOBATh MaMSITh, pa3BUBATh
HAOJII0IaTEIFHOCTh, MBINUICHHE, O0ydaTh NpUEMaM CaMOCTOATEIbHOW YUeOHOW MACSTeTbHOCTH,
CHocoOCTBOBAThH PA3BUTHIO JIFOOO3HATEIBHOCTH U MHTEPECa K MIPEIMETY.

Jia noctukeHuss 06a30BOro YpOBHS OHOJIOTMYECKOTO OOpa3oBaHMsI HEOOXOAMMO JOOUTHCS
OIpEJICIECHHONW 3aBEepIIEHHOCTH 3HAHUH 00 YCIOBHSX JKH3HH, O pPa3HOOOpa3uu OUOCHUCTEM,
3aKOHOMEPHOCTSIX KUBOU MPUPOABI M O 3aBUCHMOCTSIX B €€ MPOIleccax U sIBJICHUAX. XOTS B COJEpKaHUE
Kypca BKJIIOYEHBI OCHOBBI pa3jM4YHBIX OOJacTeil OMOJIOTHH, €ro OTJIMYAeT LEIOCTHOCTb, MOCKOIBKY
[JIAaBHOW HJI€eH SIBISETCS BBIJCIICHHE 3aKOHOMEPHOCTEM HMCTOPUYECKOTO PAa3BUTHS U Pa3zHOOOpa3us
KU3HU Ha 3eMile, B3aMMO3aBUCUMOCTEHN 3TUX MPOLIECCOB U POJIU UX B KYJIBTYPE UEIOBEUYECTBA.

CopepxaHue NporpaMMbl OTPaKaeT COCTOSTHUE HAyKHM M €€ B3aMMOCBA3M C pPELIEHUEM
COBPEMEHHBIX TmpolieM oOmiecTBa. YUUTBIBas, YTO MpobiieMa 3KOJOrMYEcKoro oOpa3oBaHuUs
nproOpesna B HAIlIM JTHU EPBOCTENEHHOE 3HAUEHUE, B IPOrpaMMe JaHHOTO Kypca CYIIECTBEHHOE MECTO
3aHUMAET DKOJIOTUYECKUH ACTIEKT.

Pabouas nporpamma mo Oumonorumu ans 11 xiacca cocraBieHa Ha ocHoBe DenepalbHOTO
KOMITOHEHTa TOCYJIapCTBEHHOT'O CTaHJapTa cpeaHero (MOJHOro) olmiero oopasoBanus. denaepaabHbIi
0a3uCcHBIN yueOHbIH Tu1aH Ui 001eo0pazoBaTenbHbIX yupexxaeHuid PO orBoaut 34 yueOHbIX yaca JUIs
00s13aTeIPHOTO M3yUeHus Kypca Ouosnoruu B 11-m Kjacce OCHOBHOHM MIKOJBI M3 pacdera 1 yuyeOHOTO
qaca B HEJIEIO.

[IporpaMMa KOHKpETH3HPYET COJAEp)KaHHE NPEAMETHBIX TeM, MpelaraeT pacrpeneieHue
IPeAMETHBIX YacoB IO pa3jesiaM Kypca, MOCIeI0BAaTeNbHOCTh M3YYCHHS TEM M Pa3JesioB C y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Yy4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEH ydaluxcs.



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

Pabouas mporpamma mo Ouomorumu nansi 11 kmacca cocrtaBieHa Ha ocHoBe DenepalibHOTO
KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHAapTa CpenHero (IMOJHOro) o0mero o0pa3oBaHusl M MPUMEPHOR
porpaMMbl  JIIi  OCHOBHOTO  o0Omiero oOpa3oBaHus 1o Ouosioruu  (0a30BBIM  YPOBEHB):
«[IpuponoBenenue. buonorus. Dxomorusi. 5 — 11 wmaccsl: mporpammbl / WM.H. Ilonomapesa, 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-3IIM/IEMUOJIOTMYECKHE TpeOOBaHUS K YCIOBUSAM M OpraHu3anuu oOyueHus B
0011e00pa30BaTENbHBIX YUPESKICHUAX, 3aperucTpupoBanHbie B MunuctepctBe HOctummm Poccun 3
mapta 2011 r., peructpanroHHbiii Homep 19993).

3) ®enepanbHblii  0a3uCHBIA  y4eOHBIM TUIAaH M TOpUMEpPHbIE Y4eOHbIE IUTAHBI  JUIS
o0mieo0pa3oBaTenbHBIX  yUpekIeHud P®, peanm3yomux mporpamMmbl  o0Iero o0pa3oBaHUS,
yTBepXkJACHHbIE TpukazoM MunuctepctBa oopazoanusi PO ot 09.03.2004 r. Ne 1312.

4) Ilpuxkaz3 MunucrepcrBa obpazoBanusi PO ot 05.03.2004 r. Ne 1089 «O06 yrBepx)aeHUH
(benepambHOrO0 KOMIIOHEHTa TOCYIapCTBEHHBIX O0pa3oBaTEIbHBIX CTaHAAPTOB OCHOBHOTO, OOIIETO H
cpenHero (IMoHOro o0mero oopa3oBaHus).

5) Ilpuka3 MunucrepctBa oOpazoBanust U1 Hayku PD ot 20.08.2008 r. Ne 241 «O BHeceHuu
U3MEHEHUH B (¢enepanbHbIi 0a3uCHBIM Y4eOHbI IUTaH M NpUMEpHble YydeOHbIE IIJIaHbl JUIsS
o0pa3oBaTenbHbIX yupexaeHuil PO, peanusyromux nporpaMMsl o01iero o0pa3oBaHus, yTBEPKIACHHbIE
[Ipukazom Munucrepcra o6pazoBanus P® ot 09.03.2004 r. Ne 1312».

6) Ilpuka3z MunucrepctBa obpazoBanusi u Hayku P® ot 30.08.2010 r. Ne 889 «O BHeceHum
U3MeHeHUH B (QenepanbHblii Oa3ucHBI y4eOHBIM MJIaH W MpUMEpHble YydeOHble IUIaHbl IS
oOpa3oBaTenpHbIX yupexaeHuil PO, peanusyromux mporpaMMbl 0011ero oopa3oBaHusl, yTBEpKICHHbIE
ITpuka3zom Munuctepcra oOpazoBanust PO ot 09.03.2004 r. Ne 1312».

7) ®enepanbHbIl MEpedeHb Y4eOHMKOB, PEKOMEHIOBaHHBIX MUHHCTEpCTBa OOpa3oBaHHs U
Hayku P® k ncnosp3oBaHuio B 00pa30BaTeIbHOM IIpoIiecce B 0011e00pa30BaTeIbHbIX YUPEKICHUAX Ha
2011-2012 r., yrBepxnennsiii [Ipukazom MunmncrepcrBa oopazoBanmst ot 27.12.2011 1. Ne 2885.

8) ITuckmo MuHucTepcTBa 06pazoBanus U Hayku PO JlemapramMeHnTa rocy1apcTBEHHON MOJUTUKU
B oOpazoBanuu ot 10.02.2011 r. Ne 03-105 «OO6 ucnonp30BaHUM YUEOHMKOB y4EOHUKOB U YUEOHBIX
mocoOuii B 00pa3oBaTEILHOM MPOIECCE.



Hcnoab3oBanne y4eGHOT0 U MPOrpaMMHO-MeTOIHYECKOT0 KOMILIEKCa.

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

Yueonuk: Ilonomapea M.H., Kopuunosa O.A., Jlomununa T.E., Wxesckuii I1.B. «buonorus : 11
KJlacc : 0a30BbI YpOBEHb : y4EOHUK ISl ydauuxcsi o0rieo0pa3oBaTeNbHbIX YUPEKICHHI». M.,
«Benrana-I'pad», 2012 ro.

ABTopckas nporpamma: «lIpupogoBenenue. 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 ocHoBHO# mikone. [Iporpammen». 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. buonorus. PazsepHyroe TemaTHueckoe IIaHUPOBAHKE IO IPOTrpaMMe
W.H. Ilonomapesoii. — Bonrorpan: Yuurens, 2011

DJIeKTPOHHbIE U31aAHMSL:

MawmontoB JI.U. DnexTponHslii kKypc «OTKpbITas 6uonorus». Mocksa, «®usukon», 2005.
Buptryansnaas mkona Kupuinna u 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 IIPEACTABJICHHH O JKUBOH NPHUPOJE; BBIAAIONINXCS 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;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npolecce M3y4eHUs BBIJAIOIIMXCS JOCTHXKEHUI OMOJIOrMM, BOLIEINIMX B OOLIEUYEIOBEUECKYIO
KYJIBTYpY; CIOXHBIX M NPOTUBOPEUMBBIX IYTEH pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IJISO0B,
uaeH, Teopui, KOHLENUUN, Pa3IUYHbIX TUNOTe3 (O CYIIHOCTM W HPOUCXOXKACHUU KU3HHU,
YyeJIoBEKa) B X0/€ paboThl C pa3IU4YHbBIMU UCTOYHUKAMHU UH(OpMAaLIHH;

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 OMOJIOTHYECKUX HpO6J’I€M;

HCIO0JIb30BAHNE NMPUOOPETEHHBIX 3HAHMN M YMEHHMH B NOBCEJHEBHOM KU3HM [UJIsl OLICHKHU
MOCIEACTBUI CBOEH NEATEIBHOCTH M0 OTHOILIEHHUIO K OKPYKAaIOILIEH cpese, 30pPOBBI0 JAPYTUX
JOJel M COOCTBEHHOMY 30pPOBbIO; OOOCHOBaHMSI M COONIIOIEHUS Mep NPOPUIAKTHKU
3a00JI€BaHUM, TTPABUJT TTOBECHUS B TIPUPOJIE.



TpeGoBanus K ypOBHIO NOATOTOBKHM yuyammxcs 11 kinaccos.

B pe3ynbrate n3ydeHus: OMOJIOTHH YICHUK JTOJIKCH:

3HATH/IIOHUMATh:

OCHOGHblE NONI0MceHuA OUONOTMYECKUX Teopuil (KiIeTouHas, 3BoJoLMOHHas Teopus Y./lapBuHa);
yuenne B.M.Bepnanckoro o Ouocdepe; 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;

O0MOJIOTMYeCKYI0 TEPMHUHOJIOTHIO 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 BEIECTB U SHEPTUU B KOCHCTeMax (LIeNH MUTaHUs);

onucwsléams 0codelt BUIOB TT0 MOP(HOIOTHIECKOMY KPUTEPHUIO;

6b1A61AMb TIPUCTIOCOOTICHNUS OPTaHU3MOB K cpesie 0OMTaHUs, UICTOUHUKH MYTareHOB B OKpY’Karollen
cpene (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHUS B IKOCUCTEMAaX CBOEH MECTHOCTH;

cpasnueamsp: OUOJIOTHYECKHE OOBEKTHl (XMMHUYECKMH COCTAaB Tel JKUBOM W HEXHBOH NpUPOABI,
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 OUEHUEamMpb PA3JINYHBIE TUIOTE3bl CYIHOCTH >KM3HH, IIPOUCXOXKICHUS JKU3HHU U
YeJI0BEKa, INI00ANIbHbIE 3KOJOrMYECKHe MpOOJIeMbl M MYTH MX PELIeHHs, MOCIEJICTBUS COOCTBEHHOU
JEATEIIbHOCTH B OKPYKAIOIIEH CpeJie;

u3yuams U3MEHEHUS B 9KOCHCTEMax Ha OMOJIOrMYECKHX MOJIEIsX;

Haxooumsp VHOOPMALIMIO O OMOJIOTHUYECKUX OOBEKTAaX B Pa3IMYHBIX MCTOYHUKAX (y4eOHBIX TEKCTax,
CIpaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX M3/1aHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeT) u
KPUTHYECKH €€ OLICHUBATD;

UCTOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IMPAKTHUECKOW JAEATENbHOCTH M TMOBCEIHEBHOM
KHU3HU LIS

coOoIeHns Mep MPOGUIAKTUKN OTPABICHUH, BUPYCHBIX U JIPYTUX 3a00J€BaHM, CTPECCOB, BPEIAHBIX
MPUBBIYEK (KypeHHUE, aJIKOTOJIN3M, HAPKOMaHHMs ); TPaBUJI MOBEACHUS B IPUPOJIHON Cpefie;

OKa3aHMs TEpPBOM IOMOIIM TNPH HPOCTYIHBIX M JPYTUX 3a00JE€BAHUSAX, OTPABICHUU MUILEBBIMU
MIPOYKTAMH;

OLIEHKHU 3TUYECKUX ACTIEKTOB HEKOTOPBIX MCCIEIOBAHUN B 00J1aCTH OMOTEXHOJIOTHH.



Conep:kanue o0yueHust

11 xnacc (34 u, 1 u 6 nedeno)

1. Opranu3mMeHnHbli ypoBeHb ku3HH (174)

Opranu3MeHHbIN ypOBEHb )KH3HHU U €ro poiib B pupoje. Opranusm Kak 6uocucrema.

OOMeH BemeCTB M TPOLECCHl KHU3IHENEATEIBHOCTH OPraHU3MOB. Peeynayus npoyeccog
JHCUBHEOeSAMENbHOCIU Op2anusmMos. Pasnuuus opeanuzmos 6 3asucumocmu om cnocoda numanus:
2cemepompoul (canpogumul, XUWHUKU, nApa3umsl) u agmompoghul (homompogul, xemompoghoi).

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

WNHnuBunyansHoe pasBuTHe opraHusma (oHTOTrEHE3). OMOpHOHATBHBIHI u
MOCTAMOPUOHANIBHBIN MepuoIbl pa3BUTHs opranuizMa. [locrneAcTBusl BIMSHMS alKOTOJsl, HUKOTUHA U
HAapKOTUYECKUX CPEJICTB HA PA3BUTHUE 3apOJIbIIIA YEIOBEKa.

HacnencTtBeHHOCT M WM3MEHYMBOCTH — CBOICTBa OpraHu3MoB. ['eHeTMka - Hayka O
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH 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.

['eHeTnyeckne 3aKOHOMEPHOCTH HACJEIOBaHMs, YCTaHOBJIeHHbIe [ .Mengenem, ux
[UTOJIOTUYECKHE OCHOB. MoHoruOpuaHoe # AUTHOpUAHOE CcKpemmBanue. 3axon T.Mopeana.
XpOoMOCOMHasl T€OpUsl HACIEACTBEHHOCTU. Bzaumooeticmeue 2enos. COBPEMEHHBIE MPEACTABIECHUS O
reHe, TeHOTHUIIE U TeHOME.

I'enervka moja M HacieioOBaHUE, CLEIUIEHHOE C mojoM. HacnencTtBeHHble 00JI€3HM, HX
npodunakTuka. dmuueckue acnekmol MEOUYUHCKOU ceHeMmuKuU.

dakmopyl, onpedensowue 300posve yenoseka. Teopuecmeo kak ¢haxkmop 300posvs u
nokaszamenv obpasa owcusHu denogexka. Cnocodbnocms x meopuecmsy. Ponv meopuecmea 6 owcusnu
Kaxico002o 4enogexa.

I'enernueckue ocHoBbl cenekunu. Brian H.M.BaBunoBa B pa3BuTuE ceneKkuuU. YUYEHHE
H.M.BaBunoBa 0 LEHTpax MNPOUCXOXKIAECHHSI KYJIbTYpHBIX pacTeHHil. OCHOBHBIE METOJABI CEJIEKIUU:
ruOpUAU3aIHs U UCKYCCTBEHHBINA OTOOP.

buorexHonorus, ee TOCTKEHHUS. ITUYECKUE ACTIEKThl PAa3BUTHI HEKOTOPBIX MCCIIEIOBAHHI
B OMOTEXHOJIOTHH (KIIOHHPOBAHHUE YEIOBEKA).

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

2. Knerounblii ypoBeHb :ku3HM (54)

KrneTounslif ypoBeHb OpraHM3aliiyl KU3HU U €T0 poJib B mpupoze. PazButue 3HaHHIA O
knetke (P.Iyx, K.M.bap, M.Ilnetioen, T.Illeann, P.Bupxos). MeToibl U3y4eHUS KIETKH.

KreTka kak 3Tam 3BOOLNN KUBOTO B HCTOpUU 3eMiid. MHOr0ooOpasue KIEeTOK 1 TKaHEeH.
KreTka — ocHOBHas CTpYKTypHas U (QYHKIIMOHAIBHAS €TUHUIIA )KU3HEICATEIIHHOCTH OTHOKJIIETOYHOTO U
MHOTOKJIETOYHOT'O OPTaHU3MOB.

OCHOBHBIE TIOJIOKEHHS KIIETOYHOM T€OpUHU. 3HAYEHUE KJIETOYHOW TEOPUH B CTAHOBJICHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

OCHOBHBIE YAaCTH B CTPOCHUU KIETKUA. [lOBEpXHOCTHBIM KOMIUIEKC KIETKH —
ouonorudeckas MmeMOpana. [{utonnazma c opraHoniaMu U BKIIOYSHUSIMH. S TpO ¢ XpOMOCOMAaMHU.

[TocTosiHHbIE M BpeMEHHbIE KOMIIOHEHTHI KJIETKH. MeMOpaHHble M HemMeMOpaHHbIE
OpPraHoubl, NX (PYHKIIUU B KIIETKE.

JlosinepHble (MPOKAPUOTHI) U SACPHBIC (3YKAPUOTHI) KICTKH. [ unomesvl NpOUCXOHCOeHUS
IYKAPUOMUYECKUX KIIeTNOK.



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 —
komruiekc JIHK u cneuuduueckux OenxoB. Kowmnaxmusayus xpomocom. DyHKIUHU XPOMOCOM Kak
CUCTEMBI TE€HOB. JunioudHviti u 2aniououvili 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.

Ponb oprannyeckux BEIIECTB B KJIETKE OpraHM3Ma 4eJOBeKa: OEJIKOB, YIJIEBOJOB,
JUNHUI0B, HYKJIIEUHOBBIX KUCIIOT.

CrpoeHrne M XUMHYECKMH COCTaB HYKJIEHHOBBIX KHCIOT B KieTke. [lonamue o
nykieomuode. Ctpykrypa u ¢ynkuumu JIHK — Hocutens HacneACTBEHHONW HHQOpPMAIMH KIETKU.
Permukamus JHK. Mampuunas ocnoea penauxayuu /JHK. Ilpasuno xomniemenmaprocmu. 1'eH.
Ilonamue o kooowe. I'enetnueckuii kon. Ctpoenue, GyHkuu u MHoroodpasue ¢popm PHK B kietke.
Ocobennocmu J[HK knemox syxapuom u npokapuom.

[Ipouieccyl cuHTE3a Kak 4YacTh MeTa0OMuM3Ma B JKUBBIX KieTkax. DOTOCHMHTE3 Kak
YHHUKaJIbHasE MOJIEKYJsIpHAash CUCTEMa IPOLIECCOB CO3JaHMsl OpraHuyeckux BemiecTB. Ceemosvle u
memHosble peakyuu pomocunmesa. Ponb poTocuHTesa B mpupoe.

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

MounekynsipHble MPOLECCHl PACIIEIUIEHNs BEUIECTB B 3JEMEHTApHBIX OHMOCHCTEMax Kak
gacTh MeTabonu3ma B kieTkax. [oHSATHE O KIETOYHOM AbIXaHWU. BEeCKUCIOPOMHBIN U KUCIOPOIHBIN
ATambl IBIXaHUS KaK CTaJIMA SHEPTETUUECKOT0 00CCIICUCHHS KIIETKH.

[ToHsiTHE O MIACTHYECKOM U DHEPreTUYECKOM OOMEHE B KIeTKe. Poib pezynsimopos
OUOMONEKYNAPHBIX NPOYECCO8.

OnacHOCTP ~ XMMMYECKOTO  3arps3HeHuss  okpyxaromeid  cpenbl. IlocneacTBus
NeSITEIbHOCTH 4eJloBeKa B OKpykaroueil cpene. [lpaBuna moBeaeHust B mpupogHOW cpene. Bpems
HKOJIOTMUECKON KyIbTypbl ueJoBeKa M OOIIecTBa. JKolo2usi U HOBOE B6033peHuUe HA KYIbmypy.
Oco3nanue uenogeuecmeom Henpexoosiuelti YeHHOCMU HCU3HU. IKoI02udecKds Kyiomypa — 6aHCHAS
3a0aya wenoseyecmaa.

3akimouenue (14)

buocuctempl: OT 31MeMEHTapHBIX OMOXMMHYECKHX cHCTeM 10 Ouocdeprsl. Bumosoe
OmopazHooOpas3ue. YpOBHH OpPTaHU3AIUN TTPUPOIHI.



Ilepeyennb pa3aesioB U TeM

KounuyecrBo
Tema
4yacos

I'maa 1. OpraHu3MeHHBIN YPOBEHD KU3HU 17
I'maBa 2. KneTo4yHslil ypOBEHb KU3HU 5
I'naBa 3. MonieKynsipHbIil YpOBEHb XKU3HU 7
3akiroueHue, IOBTOPEHUE, 5
WUTOrOBBIN 3a4€T.

Utoro 34




KanenmapHo-reMaTu4eckuil mjiaH

Ha 2012-2013 y4eOnbl1ii roa nmo o6moJiornu 1s 11 kiacca

becnosioe pa3MHOXKEHUE — APEBHENIINN

Ha3biBaTh OCHOBHBIE )OPMBI PA3MHOKEHHS,

Tema ypoka
Ne P OneMeHThI coiep)KaHus TpeboBanus K ypoBHIO TOATOTOBKH. Homariree Hare
Tun ypoxa 3a/laHue
I'maBa 1. Oprann3MeHHbI ypoBeHb xKu3HU (17 4.)
1 Opranu3mMeHHbIH YPOBEHb OCHOBHbI€ NOHATHS: KU3HB, OTKPBITAs 3uaTth: I'm 1,81,
JKU3HH U €r0 POJib B IPUPOJE. CUCTEMA, HACJIEACTBEHHOCTb. CBoiicTBa XKUBOTO B. 1-3
N3menunBocTs. OTIUYUTENBHBIE YmMerh BbLICIATD:
0COOEHHOCTH KHUBBIX OPTaHU3MOB OT OCOOEHHOCTH Pa3BUTHUS KUBBIX OPTaHU3MOB
HEXWBBIX: €IUHBIN IPUHIUI OpraHU3alvH,
00OMEH BEeIIECTB 1 SHEPTHH.
OcoOeHHOCTH Pa3BUTHUS: YIOPIJOYCHHOCTb.
[TocTeneHHOCTh, MOCNEN0BATENBHOCTD,
peanu3anys HacJaeICTBEHHON MH(OpMalHy.
2 Opranusm Kak 6uocucTema. Krnetka - ocHOBHas CTpYKTYypHas €AMHALIA YMeTh: §28.1-3
oprann3moB. KiieTka kak 6nocucrema. [IpuBOIUTH IPUMEPHI OPTraHU3MOB,
KneTouHoe cTpoeHne OpraHu3MoB, Kak MMEIOIINX KIETOYHOE U HEKJIETOYHOE
J0Ka3aTeNbCTBO UX POJCTBA, EAMHCTBA CTPOCHHE.
JKUBOU IIPUPOJIBI. HasbiBaTh )XU3HEHHBIE CBOMCTBA KJIETKU U
TOJIO’KEHUS KIIETOYHOM TEOpHUH.
OOBACHATH OOLIHOCTD MIPOUCXOXKICHHS
pacTeHui 1 KUBOTHBIX.
3 [Ipomeccr KU3HEAEATETHHOCTH AcCUMWIALUSA, TACCUMUIIALINS, PEPMEHT. YMerTh: §38.1-3
MHOTOKJIETOYHBIX OPTaHU3MOB. OOMeH BeliecTB 1 peBpalieHue sHeprun — | JlaBaTh onpeneneHus MOHATHIM
MpU3HAK >KUBBIX OPIraHU3MOB. ACCUMWIALUS, TUCCUMMIISLIVSL.
AcCUMIITALINSA ¥ TUCCUMILISIIUS — HaszpiBaTh 3Tansr 0OMeHa BEIeCTB, poihb
NIPOTUBOIIOJIOKHBIE IIPOLIECCHI. AT® u pepMeHTOB B O\B.
XapakTepu3oBaTh CYIIHOCTB Tpoliecca 0\B
4 Pa3mHOX€EeHHE OpraHU3MOB. PasmHoxeHue, Oecrionoe 1 BereTaTUBHOE Ymern: §48.1-3
pa3MHOKEHHUE, TaMeThl, TepMadPOAUTHL. [aBaTh onpeneneHue NOHATHIO
[TomoBoe u Oecrosioe pa3sMHOKEHHE. pa3MHOXKEHHE.




croco0 pa3MHOXKeHUs. Bubl Gecrosoro
Pa3MHOXKEHUS: TIOYKOBAHUE, JICTICHUE TeJa,
criopooOpa3oBanue. Bujbl BereraTHBHOTO
Pa3sMHOKEHUS

BH/IBI TTOJIOBOT'O U OECIIOJIOT0 Pa3MHOXKCHYS,
CIOCOOBI BETETATUBHOTO Pa3MHOKEHHSI.
IIpuBoauThs IpUMEPHI pAaCTEHUN 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, 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 pa3nudans My>KCKUAX 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 3HAYEHNE OIIOAOTBOPEHHSI.
Hcnons3oBate pecypcsl UHTEpHETA M1t
COCTaBJICHHSI CITPABKU O TEHETHUECKUX
3a005IeBaHUsX, CBA3aHHBIX C HAPYIIICHHEM
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 OmonoTBOpEHNE, OHTOTEHE3, IMOPHOTEHE3.
MTOCTAMOPHOHAIIFHOE PAa3BUTHE. HazpiBaTh Havaio 1 OKOHYaHUE
JpoOnenue, TacTpyssius, OpraHoreHes. MOCTAMOPUOHATIBHOTO PAa3BUTHUS, BUJIBI
3aK0H 3apOJIBIIIIEBOTO CXOCTBA (3aKOH IIOCTIMOp Pa3BUTHSL.
K.bapa) XapakTepru3oBaTh CYIIHOCTh dMO 1
MOCTAMOp TIEPUOJIOB Pa3BUTHS
AHaM3UPOBATh U OLICHUBATh BIIUSHUE
(hakTOpOB pHICKa Ha 370POBEE,
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 HAaCJIEACTBEHHOCTU U
N3MCHYNBOCTHU.

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

HaspiBaTe npu3Haku OMOJIIOTHUECKUX
00BEKTOB — FT€HOB U XPOMOCOM.
XapakTepru30BaTh CyIIHOCTh OMOIOTHY
MIPOLIECCOB HACIIEICTBEHHOCTH U




A3MEHYUBOCTH.
OOBACHATH IPUYNHEI HACIEACTBEHHOCTH H
HM3MEHYUBOCTH, POJIb TCHETHUKHU 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
OcHoBHble (HpOpMBI H3MEHUMBOCTH. Buib HM3MEHYUBOCTB.
MyTaluH 10 CTENIEHN U3MEHEHHs reHoTuna: | [IpuBoauTh NpuMepsl HEHACIEACTBEHHON
TeHHBIE, TEHOMHBIE, XPOMOCOMHBIE. HM3MEHYMBOCTH, HOPMBI pEaKIUH MPU3HAKOB,
BapnanuonHnas kpuBas, "3MEHUYNBOCTb, 3aBUCHMOCTH IIPOSIBIICHHSI HOPMBI PEAKIIH
MoubHKanysi, HOpMa peaKkLuy. OT yCIIOBUH OKPYKAIOIIEH CpEMbI.
3aBUCUMOCTb MPOSIBIIEHUS IEHCTBUS T€HOB | AHAIM3UPOBATh COJIEPKaHHUE OCHOBHBIX
OT YCIIOBU BHELIHEN CPEIBI. TIOHATH.
XapaKkTepUCTUKA MOAU(PHUKALTMOHHOMN BbIBIIATE M ONTUCHIBATH Pa3HBIE (POPMBI
n3MeHuynBocTu. Hacnenosanue M3MEHYMBOCTH Opranu3mMoB. Ha3piBath
CIOCOOHOCTH TPOSIBIISITH NMPU3HAK B NPUYMHBL, 00ECTICUNBAIOIIIE SIBJICHUE
OIIPEAETICHHBIX YCIOBHIX. HaCJIEACTBEHHOCTHU, OMOJIOTHYECKYIO POJIb
XPOMOCOM, OCHOBHBIE (hOPMBI
WU3MEHYHMBOCTH.
IIpyuBOIUTH MPUMEPHI TEHHBIX U T€HOMHBIX
MyTanuil.
Ha3piBaTh BUIIBI HACTIEACTBEHHON
M3MEHYMBOCTH, YPOBHH N3MEHEHUS
TEHOTHUIA, BUJBI MyTalUil, CBOICTBA
MyTalui.
I'enernueckue 3akoHOMepHOCTH, | ['OMoO- ,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
THOPU0IOTUIECKOTO METO/IA.
Monorubpuanoe ckpermuBanue. Henmomnnoe
JOMUHHMPOBaHHE. AHAIU3HUPYIOLIEe
ckpemmBanue. Lluromornueckiue OCHOBBI
3aKOHOMEpPHOCTEN

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

PEleCCUBHBII MMPU3HAKN, MOHOTHOPHUIHOE
CKpeIllMBaHue.

[IpuBoANTH IPUMEPHI 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 CKpEIIUBaHNE, Ymern: § 10, puc.
MOJIMTHOPHUIHOE CKPEIIUBaHue, (DEHOTHIL. OnurchIBaTE MEXaHU3M TTPOSBICHUS 12-13, B.
JlaboparopHas pabora Nel YcnoBus IposBIICHUS 3aKOHA HE3aBUCUMOTO | 3aKOHOMEPHOCTEH TUTHOPHUIHOTO 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 CENEKIINH. | HCKYCCTBEHHOTO 0TOOpA. LIeHTpHI TeHETHKH.

MIPOUCXOXKIEHUS KyIbTYPHBIX PACTEHUH. [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. MOHSITUH.
XapakTepu3oBaTb poJjb ydeHUs BaBuiosa
JUTSL Pa3BUTHS CEIICKIUH.
OOBACHATH NPUINHY COBIAJACHUS [IEHTPOB
MHOT000pa3us KyJIbTYPHBIX PaCTEHHH C
MECTaMHM PACIIOJIOKEHUS APESBHUX
IVBWJIA3AIIHI; 3HAYSHHUE [T CEIEKITMOHHBIX
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. Pemarp npocreiiime reHeTHYECKUE 3a/1a4H.

13 | HacnencreeHHbie 00Jie3HU ['pymnribl HacaeICTBEHHBIX 0OJIe3HEH. YMeTh: § 13, puc.

YeJ0BeKa. I'enHble OONE3HN M AHOMAJIHH. PackpbIBaTh OHSTHE TEHHBIX OOJIE3HEH 1 17, 8. 3-4
XpOMOCOMHBIE OOJIE3HH. AHOMAJIHHU:
Jlmarnoctrka 3a00eBaHUIA. HacJIeIOBaHKe, CIICTINICHHOE C ITOJIOM H
be3onacHoCTh )XKU3HENESITENHLHOCTH. JOKaJIN30BaHHOE B X- 1 Y -XpoMOcoMax
(manpTOHU3M, reMopuITus).
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
MHUKPOOPraHMu3sMoB JJid C.X.,MECANLIHBI,
MUKpOOHOIOTHIECKUN CHHTES.

OMOTEXHOJIOT U], ITAMM
[IpuBOIUTH IPUMEPHI UCTIOTB30BAHHMS
MHUKPOOPTaHM3MOB B MUKPOOHOJIOTHYECKOH




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

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

MHUKPOOPTaHU3MOB JUISI C.X.,MEAULIUHEI, [IpuBOANTH IPUMEPHI UCTIONB30BAHHUS
MuKpoOHOIOTHYECK A CHHTES. MHUKPOOPTaHMU3MOB B MUKPOOHOJIOTUIECKON
MIPOMBIIIJICHHOCTH.
OOBACHATH POJIH 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 | KneTouHslit ypoBeHb KieTka - ocCHOBHAs CTPYKTypHas €QMHHALA 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 kietku. [IpokapuoTrueckue u 3HaTh: § 20,

KaK CTPYKTYpHBIE KOMITOHEHTEI syKaproTHYecKue KieTku. OCOOeHHOCTH 0CcOOEHHOCTH CTpOEHHE KJIETOK Ipokapuot | puc.30-

IUTOILIa3MBl. CTPOCHHS JKUBOTHOM U PaCTUTEIHLHOM 1 DYKaKpHOT, CTPOCHHE KIETOK pacTeHuit u | 32, B.1-3,
KkieTku. OCHOBHBIE YaCTH U OPTaHOUJIBI ’KUBOTHBIX, BBIJIEJSTh Pa3IMyus 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 M KUBOTHBIX.




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

KJICTKH - MUTO3 ¥ MEi03. opraHu3MoB. JleneHre KIeTKA - OCHOBA CYIIIHOCTH ¥ OMOJIOTHIECKOE 3HAUYCHUE puc.39-42
pocTa, pa3BUTHs U Pa3MHOXKEHUS MUTO32, (pa3bl MUTO3a, CTPOCHHE TIOJIOBBIX Tabm.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 ONPENEIICHUS KITIOUEBbIM MTOHITHAM,
co3peBanus. Meito3. ®a3bl nepBoro 1 OTIMCHIBATH MTOCIIEIOBATEIRHO (Da3bl MUTO3A,
BTOPOT0 MEMOTHUYECKOTO JIEICHUSI. 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 KIIETKaX. HYKJIEMHOBBIX KUCIIOT, (DyHKITHH B.1-4
JHK — HOcuTens HACIEeICTBEHHON HykiIenHoBbIX KucioT. Pons IHK u PHK B
nHpopmanun. 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 kjeTke. COBpeMeHHas KJIeTOYHAs | UMEIOUIUX KJIETOYHOE U HEKJIETOYHOE cooOuieH
TEOPHSL. CTpOCHHUE. ue.
Ha3biBath noJ10KEHNS KIETOUHON TEOPHH.
OOBSCHATH OOIIHOCTH MPOUCXOXKICHUS
pacTeHUH 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 XMMUYECKOr0 COCTaBa MaKpO3JIEMEHTOB, a TaK K€ BELIECTB, B.1-3
COEAMHEHHS )KMBOH MaTEpHH. KJIETKH. MUKPO- ¥ MaKpO3JE€MEHTHI, UX OTHOCSIIMXCA K JIMIINIAM U YTIIeBOJaM

BKJIaJ] B 00pa30BaHUM OPraHUYECKUX U HaspiBaTh HEopraHuy. 1 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, X 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. HaszpiBaTh nmpotykThl, OOoraThie OeIKamMu. Bl-4.

Haxoxnenune monexynsl JIHK B kietke.
MoHOMep HyKJIEHWHOBBIX KHCIIOT.




[TpuBOIUTH IPUMEPHI OEIIKOB,
BBITIONHSIOMINX Pa3IUIHbIe (QYHKITAH.
Ilepeuncnsars Buabl mosiekysn PHK.
XapakTepu3oBaTh (PYHKIIUU OCIKOB U
HYKJIEWHOBBIX KUCIIOT.

25 | IIporweccel CHHTE3A B KUBBIX [Murtanwe, horocunres, hoTonms. YMmeTh: §30,
KJIETKaX. [Mutanue. Paznuuus opraHu3mMoB 110 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) OIIpEACIICHUS IIOHATUAM I'CH,
TPAHCKPUIILUA. ACCUMMUJIIAI M.
OOMeH BelecTB U NpeBpaiieHne SHeprud — | Ha3biBaTh CBOMCTBA TeHETHIECKOTO KO/A,
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, MTOJINCOMA,
MexaHn3MBI TPAHCISIUU | TPAHCKPUTIIIAA. | TPAHCIISIUS, TPAHCKPHUTIIIHSL.
[TpuHIMT KOMILIEMEHTAPHOCTH. XapakTepu3oBaTh CYyIIHOCTh Ipolecca
Peanuzanust HacneACTBEHHOW MHPOPMAUH | TPAHCIISIUKA U TPAHCKPHIILIUH.
B KIIETKE.
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. Ha3zpiBaTh BemecTBa HICTOYHUKY SHEPTHUH,
NPOJIyKTHI peaKiiy 3TarnoB oOMeHa
BEIIIECTB, JIOKAIN3AIUIO B KJIETKE TAIOB
oOMeHa BEIECTB.
OnwuceiBath posib AT® B 0OMeHe BEIEeCTB.
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 HaClIeICTBEHHBIM
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 6mopasznoodpasue. 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
HKUZHI»
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Htoroseiii ypok-3a4ét

PecypcHoe o0ecnieuenne padoueii mporpaMmbi:

1. Tlonomapesa U.H., Kopuunosa O.A., Jlomununa T.E., Uxesckuit [1.B. «buonorus : 11 kiacc : 6a30BbIil ypOBEHSD :
y4eOHHUK IS yJaruxcsi 001eo0pa3oBaTenbHbIX yupexkaeHuin». M., «Benrtana-I'pad», 2012 rox.

2. «IlIpuponosencune. buonorus. Dxomorus. 5 — 11 kmaccer: mporpammel / M.H. Tlonomapesa, T.C. Cyxoa, .M.
Iser.» — M.: Benrana-I'pag, 2010

«buonorus B ocHoBHOII 1mikone. [Iporpammeny. MockBa, «Bentana-I'pad», 2006 rox.

Jlepuep I''. O6mas 6uonorus (10-11 xmaccer): TloaroroBka k EI'3. KoHTpoapHbIE 1 caMOCTOSITEIbHBIE paOOTHI/
I'.'N.JIepuep. — M.: Okemo, 2007

Hynkuna O.I1. buonorus. PazsepHyToe TeMaTHYECKOE TUIAHUPOBAHUE T10 TIPOTPaMMe

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

MamonroB JI.1. DnexTponHbIit Kypc «OTKpbITas 6nonorus». Mocksa, «®usukon», 2005.

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