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B xypce 6uosorun yyamuecst 000011aI0T 3HaHUS 0 XKHU3HH U YPOBHSX €€ OpraHn3alluy, paCKpbIBAIOT
MHPOBO33PEHYECKUE BOIIPOCHI O IPOUCXOKACHUN U PaA3BUTUH KU3HU Ha 3emiie, 00001at0T U yriIyOJIsitoT
NOHATUSL 00 HBOJIOIMOHHOM DPAa3BUTUU OpraHu3MoB. [losydeHHble OMOJIOTHYECKHE 3HAHMS CIyXKat
OCHOBOH IPH PaCCMOTPEHHH SKOJIOTUU OpraHu3Ma, MOMyIsuu, OuoneHosa, Ouocdepsl. 3aBepiaercs
(dhopMupoBaHHE MOHITHS 0 HOOC(Epe U 00 OTBETCTBEHHOCTH YEJIOBEKA 32 KHU3Hb Ha 3eMIie.

[IpeeMcTBEHHBIE CBSI3M MEXAy pas3jieidaMH OOECHeYMBaIOT IEJIOCTHOCTh IIKOJBHOTO Kypca
OMOJIOTHH, a €ro cojepX)aHue CrocoOCTByeT (OPMHPOBAHHIO BCECTOPOHHE PAa3BUTON IJHUYHOCTH,
BJIQJICIOIIE OCHOBAMM HAy4YHBIX 3HaHHM, Oa3zupyroumuxcs Ha OHOLEHTPUYECKOM MBIIUIEHUU, U
CIOCOOHON TBOPYECKH MX UCIIOJIB30BaTh B COOTBETCTBUHU C 3aKOHAMH MPHUPOJIBI M 00IIEUeTI0BEYECKUMU
HPABCTBEHHBIMU IIECHHOCTSIMHU.

W3yuenne 6MOIOrMYeCcKOro MaTeprasa Mo3BOJISEeT PEHaTh 3a4a4H SKOJIOTHIECKOTO, ICTETHUECKOTO,
MaTPUOTUIECKOTO, (U3NICCKOTO, TPYIOBOTO, CAHUTAPHO-TUTHCHHYECKOTO BOCIUTAHUS IIKOJIBHHKOB.
3HAKOMCTBO C KpacoTou Mpupo a6l Pomunbl, e€ pasHooOpa3ueM 1 00raTCTBOM BBI3BIBACT YYBCTBO JIFOOBU
K HEW U OTBETCTBEHHOCTH 32 €€ COXPAaHHOCTb. YUaIInuecs JOJDKHBI XOPOIIO MOHUMATh, YTO COXpaHEHHE
ATOH KPacoThl TECHO CBSI3aHO C JEATEIBHOCTHIO yenoBeka. OHM JOJDKHBI 3HATH, YTO YEIOBEK — YaCTh
MPUPOJIBI, €r0 KH3Hb 3aBHCHUT OT HeE M TOITOMY OH O0O0s3aH COXPAaHUTH TPUPOAY IS ceds U
MOCIIEYIOUIMX TOKOJICHU JIFOACH.

[Iporpamma mpenmnosnaraer BeAeHHE (PEHOJOTUYECKUX  HAOMIOJECHUM, OMBITHUYECKOW W
MPaKTHIeCKOW paboThl. Ik MOHMMAHUS YIaITUMUCS CYNTHOCTH OMOJIOTUIECKUX SBIICHUH B IIPOTPaMMYy
BBEJICHBI JIaODOpaTOpHBIC PabOTHI, JEMOHCTPAIIMU OIBITOB, MpoBeneHne HabOmoaeHu. Be€ 310 maér
BO3MO’KHOCTh HAIPaBJIIEHHO BO3ACHCTBOBATH HA JIMYHOCTh yYaIETOCs: TPEHHPOBAThH MaMSTh, Pa3BUBAThH
HaONIOAAaTeNIbHOCTh, MBIIUICHHE, 00ydaTh NpUéMaM CaMOCTOSATEIBbHON Y4eOHOW JesATeIhHOCTH,
CTIIOCOOCTBOBATH PAa3BUTHIO JIFOOO3HATEIIEHOCTH U HHTEPECa K MPEIMETY.

Jnst noctwkeHus: 0a30BOTO YPOBHSI OHOJIOTUYECKOTO OOpa3oBaHUs HEOOXOIUMO JTOOHUTHCS
OTIPENICTICHHON 3aBEPIIEHHOCTH 3HAaHWUKW 00 YCIOBHUAX JKU3HHM, O pPa3HOOOpa3uu OHOCHUCTEM,
3aKOHOMEPHOCTSX KUBOM MPUPOIBI 1 O 3aBUCUMOCTSX B €€ MPOIleccax U ABJIECHUAX. XOTA B COJIep:KaHue
Kypca BKJIIOYEHBI OCHOBBI PA3JIMYHBIX OOJacTeil OMOJOrMM, €ro OTJIWYAeT IeIOCTHOCTh, MOCKOJIBbKY
TJIaBHOM Wjeel SBISETCS BBbIAEICHHE 3aKOHOMEPHOCTEH HMCTOPUYECKOTO PAa3BUTHS M PazHOOOpa3us
KU3HU Ha 3emiie, B3aMO3aBUCUMOCTEH 3TUX MPOLIECCOB U POJIM X B KYJIbTYPE UEIOBEUECTBA.

Copep:xaHue MporpaMMbl OTPa)KaeT COCTOSHHME HAyKd M €€ B3aUMOCBSI3M C pELICHHEM
COBPEMEHHBIX MPo0JIeM 001IecTBa. YUHUTHIBAs, YTO MPOOIeMa SKOJOTHUUECKOTO 00pa3oBaHus mproopena
B HaIllM JHY MEPBOCTENIEHHOE 3HAaYEHHE, B MPOTpaMMe JIaHHOTO Kypca CYIIECTBEHHOE MECTO 3aHMMAeT
9KOJIOTMYECKUN aCIeKT.

Pabouass mporpamma mo Owosiornu s 11 kimacca cocraBieHa Ha ocHOBe DepepallbHOrO
KOMITOHCHTa FOCYJAapCTBEHHOTO CTaHAapTa cpeaHero (MoJHOro) oomero oopazoBanus. deaepanbHbIN
0a3ucHBIN ydeOHBIN MU1aH s o01ieoOpazoBarenbHbIX yupexaeHuil PO otBoaut 34 yaeOHBIX yaca Jyist
00s3aTenpHOTO U3Y4eHHUs Kypca 6uosoruu B 11-M kimacce 0CHOBHOI 1IKo0JIbI U3 pacueTta 1 yueOHOTO Yaca
B HEJEIIO.

HporpaMMa KOHKPETU3UPYET COACpKAHUC IIPCAMCTHBIX TEM, IMpeAjlaract paclipeacjicHue
MNPEAMETHBIX YaCOB 110 pa3JciiaM Kypca, IHOCICAOBATCIIbHOCTD U3YUCHUS TCM U PA3JACIIOB C YUCTOM MCK
NpEAMETHBIX U BHYTPU HNPECAMCETHBIX CBH3€ﬁ, JIOTHKH yqe6Horo mpounecca, BO3PaCTHBIX 0CcOoOeHHOCTEH
yJqaluuxcs.



HOpMaTI/IBHO-leaBOBLIe AOKYMEHTDI,
Ha OCHOBAaHHHU KOTOPLIX COCTABJICHA paﬁoqaﬂ nmporpamMmma.

Pabouas mporpamma mo Owonoruu s 11 kiacca cocraBieHa Ha ocHoBe DenepaabHOTO
KOMIIOHEHTA IOCYIapCTBEHHOTO CTaHAapTa CpeiHero (MOJIHOTo) olmiero oOpa3oBaHUsS U IMPUMEPHOMN
IIpOTrpamMMBI 71 OCHOBHOTO 00111ero 00pa3zoBaHus 1o 6uosioruu (6a3oBsiii yposens): «IIpuponosenenue.
Buosnorus. Dxonorus. 5 — 11 knacest: mporpammsl / M.H. ITonomapesa, T.C. Cyxosa, .M. IBem.» — M.:
Benrana-I'pag, 2010

Peanmaunﬂ mporpaMmaI oOecreunBaeTcs HOPMATUBHBIMH JOKYMCHTAMM:

1) 3akon P® ot 10.07.1992 1. Ne 3266-1 (penakmus ot 02.02.2011) «O6 oOpazoBaHumY.

2) CanurtapHo-3nuaeMuoornueckre npasuia u Hopmatusbl CanlluH 2.4.2.2821-10 (CanurapHo-
SMUJEMHUOJIOTHYECKUE TPEOOBAaHUSI K YCIIOBHSM W OpraHu3aluu oOydeHHs B 0011e00pa30BaTeIbHBIX
YUpEeXJIEHUX, 3aperucrpupoBanHele B Munucrepcrse IOctuumumu Poccum 3 mapra 2011 1.,
peructpanoHHslii Homep 19993).

3) ®enepanpHblii Oa3UCHBIM  yuyeOHBIH TIUJIAaH M TOpUMEpHbIE YdeOHbIE TIUIAHBl IS
001eo0pa3oBaTeNbHBIX  yUpexkaeHud P®, peanusyromux nporpamMMbel  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
(benepalbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTaH/IAPTOB OCHOBHOIO, OOIIETr0 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 0011ero o0pa3oBaHusi, 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) ®@enepalibHblil IepedeHb y4eOHUKOB, PEKOMEHI0BaHHBIX MUHHUCTEpCTBAa 00pa3oBaHusl U HAYKU
P® k ucnonb3oBaHuI0 B 00pa3oBaTeIbHOM Ipoliecce B 001ieo0pa3oBaTeabHbIX yupexkaeHusx na 2011-
2012 r., yrBepxkaennsiii [Ipukasom MunuctepctBa oOpasoBanus 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: Ilonomapesa 1.H., Kopuunosa O.A., Jlomununa T.E., Mxesckuii I1.B. «buosnorus : 11 xnacc
0a30BBIi YpOBEHb : YYEOHHK JUIS y4amuxcs oOmeo0pa3oBaTelIbHBIX YUpPeKICHUN». M.,
«Benrana-I'pad», 2012 rox.

ABTopckas nporpamma: «lIpuponoBenenue. buonorus. Dxomorus. 5 — 11 kmaccer: mporpammsr / YL.H.
[Tonomapesa, T.C. CyxoBa, .M. IlIBew.» — 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 Kupumia u Medoaus. Ypoku 6uonoruu 11 xmace. 2005



OcHoBHbIe HeTd U3y4eHusi Kypca OuoJiorum B 11 knacce:

W3yuenne 6MOI0TUM B OCHOBHOH LIKOJIE HANIPABJICHO HA JOCTIKEHHUE CIEAYIOMINX LEIeH:

OCBOEHMe 3HAHUH O OMOJOTMYECKHX CUCTeMaXx (KJIETKAa, OPraHu3M, BHUJ, IKOCUCTEMA); UCTOPUU
pa3BUTHUSL COBPEMEHHBIX NPEICTABICHUH O JKUBOW IPHUPOAE; BBLAAIOLINXCS OTKPBITUAX B
OMOJIOTUYECKON HayKe; pOJM OHMOJOTHYECKOH Hayku B (OPMHUPOBAHHM COBPEMEHHOM
€CTECTBEHHOHAYyYHOU KapTUHBI MUpPa; METO1aX HAYYHOIO ITO3HAHUS;

OBJIaJlecHHe YMEHUsIMH 0OOCHOBBIBATH MECTO U POJIb OMOJIOTMUECKUX 3HAHUM B MPAKTUYECKOU
NESITEIbHOCTH JIIOJIeH, DPa3BUTHM COBPEMEHHBIX TEXHOJIOTUM; MPOBOAUTH HAONIOAEHUS 3a
9KOCHUCTEMAMH C LIEIIBIO UX OIIMCAHUS U BBISIBICHUS €CTECTBEHHBIX U aHTPOIIOT€HHBIX N3MEHECHU;
HAXOJUTh U aHAIU3UPOBATh MHPOPMAIIUIO O KHUBBIX 00BEKTAX;

pa3BUTHe TO3HABATEJbHBIX WMHTEPECOB, UHTEIJIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MpoLiecCe M3YyYEHHUsS BBIJAIOLIUXCA NOCTHXKEHUI OMOJIOTHH, BOLIEAIINX B OOIIEYEIOBEYECKYIO
KYJIbTYpPY; CJIOXHBIX U MPOTUBOPEUMBBHIX IyTEH pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIJIOB,
uaeu, Teopui, KOHLENUUH, Pa3IWYHbIX TUNOTe3 (O CYIIHOCTH M MPOUCXOXKACHUU KHU3HHU,
YeJl0BEKa) B X0Jie pabOThl C pa3IMYHBIMU HCTOYHHKAMH UH()OPMAIINH;

BOCIIUTaHUe YOEKJIEHHOCTH B BO3MOXHOCTH TIO3HAHUS KUBOM TNPUPOIbI, HEOOXOAMMOCTU
OepeXHOr0 OTHOILIEHUS K MPUPOJHOW cpele, COOCTBEHHOMY 3J0POBBIO; YBAXEHHUS K MHEHHUIO
OTIOHEHTA MPH 00CYKIEHNN OHOJOTHYECKUX MPoOIeMm;

HCIOJIb30BAHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH B NMOBCEJIHEBHOM KU3HHU ISl OILIEHKH
MOCJIEICTBUM CBOEU NIEATEIbHOCTU MO OTHOUICHHMIO K OKPYXKAIOUIEH Cpele, 3[I0POBbIO APYTHX
moed W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHWS | COOMIONEHUS Mep NpOoQHUIaKTHKA
3a00JI€BaHUM, TIPaBUJI TIOBEACHHS B TIPUPOJIC.



TpeGoBanus K YpOBHIO MOATrOTOBKH yuamuxcs 11 kiaccos.

B pesynpraTe n3yueHuss OMOJI0TMM YUEHUK JTOJIKEH:

3HATH/IIOHUMATh:

OCHOBHbIE IOJIOKeHUs] OMOJIOTMYECKMX Teopuil (KieTouHas, 3BojtouuoHHas Teopus Y.JlapBuna);
yuenne B.M.BepHanckoro o Owuocdepe; cymHOCTh 3akoHOB [.MeHuens, 3aKOHOMEpPHOCTEH
U3MCHYUBOCTH,

cTpoeHHe OMOJIOTHYEeCKUX 00beKTOB: KJIETKH; TEHOB U XPOMOCOM; BUJIa U IKOCUCTEM (CTPYKTYpa);
CYLIHOCTb OMOJIOTMYECKHUX MPOLECCOB: PAa3MHOXKEHUE, OIUIOJOTBOPEHUE, IEHICTBUE UCKYCCTBEHHOTO U
€CTECTBEHHOT0 0T00Pa, (POPMHUPOBAHKE IPUCIIOCOOIEHHOCTH, 00pa30BaHKE BUAOB, KPYTOBOPOT BELIECTB
U IIPEBpAIlEeHHs] SHEPTUU B IKOCHUCTEMax U buocdepe;

BKJIA/I BBIIAIOIIUXCH YYEHbIX B pa3BUTHE OMOJIOTUYECKOI HAyKHU;

0M0JIOTMYeCKYI0 TEPMHHOJIOTHIO U CUMBOJIUKY;

yMeTh:
00BSICHATH: POJIb OMOJIOTHH B (POPMHUPOBAHUH HAYYHOT'O MUPOBO33PEHHUS; BKJIal OMOJIOTUYECKUX TEOPHI

B (OpPMHpPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KAapTHHBI MUPA; C€AMHCTBO XUBOW U HEKHUBOU
MIPUPO/IBI, POACTBO JKUBBIX OPraHU3MOB; OTPUIIATEIHHOE BIMSHUE ATKOTOJIsl, HHKOTHHA, HAPKOTHYECKUX
BEIIIECTB HA Pa3BUTHE 3apOIbIIIa YeJIOBEKA; BIUSHIE MyTareHOB Ha OPTaHNU3M YE€JI0BEKa, IKOJTOTHIECKIX
(hakTOpOB HA OpPraHU3MBI; B3aHMMOCBSI3M OPTraHM3MOB M OKPYKAIOIIEH Cpebl; MPUYHUHBI BOJIIOINH,
M3MEHSEMOCTH BHJIOB, HApYIICHUW Pa3BUTHS OPraHW3MOB, HACIICJICTBEHHBIX 3a00JICBaHUM, MyTaIlui,
YCTOMYMBOCTH U CMEHBI SKOCUCTEM; HEOOXOJMMOCTH COXPaHEHUSI MHOT0OOpa3us BUJIOB;

pemiaTh 3JeMEHTapHble OMOJIOTMYECKUE 3aJlauM; COCTaBJISATh 3JIEMEHTApHbIE CXEMBbl CKPEUIMBAHUS U
CXEMBbI IepeHOCca BEUIECTB U SHEPTUHU B IKOcUCcTeMax (1[eMH MUTaHusA);

OMUCBHIBATH 0CO0EH BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIO;

BBISIBJIAATH MPUCIIOCOOJIEHUSI OPraHU3MOB K Cpelieé OOMTaHUs, UCTOUHUKH MYTareHOB B OKpY)KaroIleu
cpene (KOCBEHHO), aHTPOMOTeHHbIE U3MEHEHUS B KOCHCTEMaX CBOEH MECTHOCTH;

CPAaBHUBATB: OUOJNOTHMYECKHE OOBEKTHl (XMMHUYECKHMH COCTaB Tel KMBOM M HEXKHBOW NPUPOABI,
3apOJBIILIN YEJIOBEKAa U IPYIMX MIIEKONMUTAIOLINX, IPUPOIHBIE SKOCUCTEMBI U arpo3KOCUCTEMBI CBOEH
MECTHOCTH ), MPOIIECCHI (€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP, MOJI0BOE U OECIoioe pa3MHOXKEHUE) U
JIeJIaTh BBIBO/bI HA OCHOBE CPABHEHHS;

AHAJM3MPOBATh M OLEHMBATb PA3JIMYHBIC TMIIOTE3bl CYIIHOCTHU >KU3HHU, MPOUCXOXKICHUS >KU3HU U
Yell0BeKa, II00abHbIE IKOJIOTUYECKUE MPOOJIEMbl M IMYyTH HMX PELICHUs, MOCIEICTBUS COOCTBEHHOI
JESATENBHOCTH B OKPYKaIOLEH cpese;

U3y4aTh U3MEHEHUS B SKOCUCTEMAaX Ha OMOJIOTUYECKUX MOJIETISX;

HAXOAUTH MHPOPMAIMIO O OMOJOTHYECKHX OOBEKTaX B PA3NUYHBIX MCTOYHHKAX (y4eOHBIX TEKCTax,
CIPaBOYHHKAX, HAYYHO-TIOMYJSPHBIX U3AAHUIX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeT) u
KPUTHUUYECKH €€ OLICHUBATh;

MCIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKON JIEATEIBHOCTH U MOBCEHEBHOM KU3HU
JJISL:

coOmrofeHus Mep NMpoUIAKTHKY OTPABJICHUN, BUPYCHBIX M JAPYTHX 3a00JIeBaHUMN, CTPECCOB, BPEIHBIX
MIPUBBIUEK (KypEeHHUE, alTKOTOIN3M, HAPKOMaHUS ); IPaBUII MOBEACHUS B IPUPOIHON Cpefie;

OKa3aHUs TEpBON MOMOIIM MPH NPOCTYIOHBIX U JAPYrUX 3a00JEBaHUSAX, OTPaBICHUH MHUIIEBHIMU
MPOAYKTAMH;

OIICHKH 3TUYECKUX aCIIEKTOB HEKOTOPBIX UCCIIEIOBAaHUI B 001aCTH OMOTEXHOJIOTHH.



Coaepixkanue o0yueHust

11 xiacc (34 4, 1 4 B HEnENIO)

1. Opranu3meHHblii YpoBeHb ku3HU (174)

Opranu3MeHHbII ypOBEHb KHU3HU U €ro pojb B npupoje. OpranusMm kak OuocucreMa.

OOMeH BellecTB M MPOLECCHl KU3HEACATENIbHOCTH OpraHu3MoB. Perynsuus mnpoueccos
AKU3ZHEJEATEIbHOCTY OpraHu3MoB. Paznuuus oOpraHu3MOB B 3aBUCHUMOCTH OT CHOC00a MUTaHMS:
reTepoTpodsl (carpouThl, XUITHUKH, TAPA3UThI) © aBTOTPO(DEI (HOTOTPOdEI, XeMOTPOQBI).

Pa3smHOeHne opraHu3MoB — moJioBoe U Oecnosioe. OIUIOJAOTBOPEHUE U €r0 3HAUYCHHUE.
JIBoliHOE  OIJIOJIOTBOPEHHE Yy TMOKPBITOCEMEHHBIX (IBETKOBBIX) pacTeHuid. MckyccTBeHHOE
OIIOIOTBOPEHHUE Y PACTEHUM U KUBOTHBIX.

NunmBunyansHoE pa3BuUTHE OopraHmsma (oHTOTEHE3). OMOpHOHANbHBIN 51
MOCTAMOPHOHAIBHBIN TEPUOAbl pa3BUTHs opranni3Ma. [locrnencTBust BIMSHUS aJKOTOJs, HUKOTUHA U
HapKOTHYECKUX CPE/ICTB Ha Pa3BUTHE 3apOblIlIa YETOBEKA.

HacneactBeHHOCTP M M3MEHYMBOCTH — CBOMCTBA OpraHu3moB. ['eHeTMka - Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U N3MEHYMBOCTH.

N3MeHunBOCTh MPU3HAKOB OpPraHuW3Ma M €€ THIbl (HaclieZICTBEHHAsl U HEHACJEeICTBEHHas).
Myranuu, uX MaTepuaibHble OCHOBbI — M3MEHEHHE T'€HOB M XpOMOCOM. MyTareHsl, WX BIIMSHUE Ha
OpraHu3M 4YeJIOBeKa U Ha )KUBYIO IPUPOIY B IIEJIOM.

'enernueckue 3aKOHOMEpPHOCTH Haclie[oOBaHMsA, YycTaHOBiIeHHble [.Menzaenem, ux
[UTOJIOTHYECKHE OCHOB. MoHorubpuaHoe u JUrHOpUaHOE CcKpemuBaHue. 3akoH T.Moprana.
XpoMocoMHas Teopusl HacleACTBEHHOCTU. BizaumopeiictBue reHoB. CoBpeMeHHbIE MPEICTABICHUS O
reHe, TeHOTUIIE ¥ TEHOME.

'enervka mona W HaclieoBaHME, CLEIUIEHHOE c mojoM. HacrnencTBeHHble Oo0Jie3HH, HUX
MpoUIaKTUKA. DTUYECKUE ACTIEKThl MEIULIMHCKON T€HETUKH.

@daxTophl, ONpeAeNsIoIUe 3710pOBbEe dYeloBeKa. TBOpUECTBO Kak (akTop 3I0pOBBS H
nokasaresb 00pasa ku3HH 4enoBeka. CrocoOHOCTh K TBOpUecTBY. Posib TBOpUECTBa B JKHU3HU Ka)kIIOTO
YEJI0BEKa.

I'enernueckue ocHoBwl cenekuuu. Brnag H.M.BaBuimoBa B pa3BuUTHE CEJEKIHUH. YUYECHHUE
H.M.BaBunoBa 0 1eHTpax MNPOUCXOXACHUSA KYJIbTYPHbIX pacTeHUui. OCHOBHBIE METOJbI CEJEKIUU:
rudpuAn3aIKs U HCKYCCTBEHHBIN 0TOOP.

buorexnonorus, ee TOCTHKEHUS. DTUUECKUE aCIIEKThl Pa3BUTUS HEKOTOPBIX UCCIEA0OBAHUIM B
OMOTEXHOJIOTUH (KJIOHMPOBAHUE YEIIOBEKA).

Bupycel — Heknerounas ¢opma cyiiecTBOBaHUSI OpraHu3MoB. BupycHble 3a0oJieBaHUS.
Crnioco6s1 60pb0bI co CIT Tom.

2. KieTo4Hblii ypoOBeHb KM3HHU (54)

KiterouHslil ypoBEeHb OpraHu3alMM KU3HU U €ro poJib B mpupoje. PazButue 3HaHMil 0
kietke (P.I'yk, K.M.bap, M.1lIneiinen, T.11IBann, P.BupxoB). Metoab! n3ydeHus KIETKH.

KneTka kak Tamn 3BOJIFOLIMU KUBOTO B UCTOpUU 3emiin. MHOrooOpas3ue KJIeTOK U TKaHEeH.
KneTtka — ocHOBHAast CTpyKTypHas U QYHKIIMOHAIbHAS €MHHUIA KU3HEACATEILHOCTH OJTHOKIETOYHOTO U
MHOTOKJIETOYHOT'O OPraHU3MOB.

OCHOBHBIE TIOJIO)KEHUS KJIIETOYHON T€OpHUH. 3HAYEHUE KIIETOYHON TEOPHUU B CTAHOBJIEHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

OCHOBHBIE YacTH B CTPOCHHMU KIETKH. [lOBEpXHOCTHBI KOMIUIEKC KIETKH —
ouonorndeckas MmemOpana. [{utonnazma ¢ opranoniaMu U BKIIOYSHUSIMH. SIIpO ¢ XpOMOCOMAaMH.

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

JosinepHbie (MIPOKApUOTHI) U siIEPHBIE (9YKAPUOTHI) KIETKH. [ MITOTE3bI IPOUCXOKICHU ST
J3YKapUOTHUYECKUX KIIETOK.



KneTouHbIil MKII KU3HU KICTKU. JICICHUE KICTKH - MUTO3 U Meko3. CoMaTudecKue u
1oJIoBbIe KiIeTKH. OCOOEHHOCTH 00pa30BaHus MOJIOBBIX KJIETOK.

Crpykrypa xpomocoM. Crierupudeckre OSIKH XpOMOCOM, UX (DYHKIUU. XPOMATHH —
komrieke JIHK wu cnenuduyeckux OenkoB. Kommakrtuzamus xpomocoMm. DyHKIIUU XpOMOCOM Kak
CHCTEMBbl TEHOB. JIMIUIOMAHBIA ¥ TalIOWAHBIA HAOOp XpoMOCOM B KJIETKax. ['OMOJOTWYHBIE W
HErOMOJIOTHYHBIE XPOMOCOMBI. 3HAYE€HUE BUOBOTO MOCTOSIHCTBA YUCIIA, POPMBI U pa3MEPOB XPOMOCOM
B KJIETKaxX.

3. MoJiekyasipHbIii yPOBeHb KU3HU (74)

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

OcCHOBHBIE XMUMHYECKHE COCAMHEHHS >KMBOM Marepuu. Makpo- U MHUKPOIJIEMEHTHI B
KUBOM BellecTtBe. Oprannueckrue U HEOPraHUYeCKHE BEIeCTBa, UX pOJb B KiIeTKe. Boga — BakHBIN
KOMIIOHEHT KUBOT0. OCHOBHBIE OMOTIOIMMEPHBIE MOJIEKYJIbI )KUBOM MaTepuu. [IoHsATHE 0 MOHOMEPHBIX
Y TIOJTUMEPHBIX COCTUHEHUSX.

Ponp oprannuyeckux BeEIIECTB B KJIETKE OpraHM3Ma 4YesloBeKa: OENIKOB, YIJEBOJOB,
JIUTIAIOB, HYKJIEMHOBBIX KUCTIOT.

Crpoenune 1 XUMHUYECKUH COCTAaB HYKJIEMHOBBIX KUCIIOT B KiieTKe. [loHATHE O HYKJIEOTH/IE.
Crpykrypa u ¢ynkiuun JIHK — HOcutens HacnenctBeHHou mHbopmaruu kietkd. Permmkanus JTHK.
Marpuunas ocHoBa perummkannu JIHK. IlpaBuno kommiementrapHoct. I'en. IlonsAtne o komose.
I'enetnueckuit xoa. Crtpoenue, pyakuun u mHorooOpasue dhopm PHK B xierke. Ocobennoctu JJHK
KJIETOK DYKapHOT U MPOKaPHOT.

[Ipomeccyl cuMHTE3a Kak dYacTh MeTaboJM3Ma B KUBBIX KieTkax. doTocmHTE3 Kak
YHUKaJIbHAasE MOJIEKYJIIpHAs CHCTEMa IIPOILIECCOB CO3JaHUsl OpraHudeckux BemecTB. (CBETOBBIE M
TeMHOBBIE peakiuu GorocunTe3a. Posb GpoTocuHTE3a B MpHUpOE.

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

MoutekynspHble MPOLECCHl PACILEIJICHHs] BEIIECTB B 3JE€MEHTApHBIX OMOCHCTEMax Kak
4acTh MeTaboiu3Ma B KieTkaxX. [IoHsATHE O KIETOYHOM AbIXaHWH. BEeCKUCIOPOTHBIM W KHUCIOPO THBIN
ATamnbl AbIXaHUS KaK CTaJIUU SHEPreTUYECKOro 00ecrieueHus KJICTKH.

[lonsiTHE O MIACTUYECKOM M SHEPreTHYeckoM oOMeHe B KieTke. Posb perymstopoB
OMOMOJIEKYIIIPHBIX IIPOLIECCOB.

OnacHOCTh XUMHUYECKOIO 3arpsI3HEHUSI OKpYXkatrole cpeibl. [lociencTsus nestenbHOCTH
YyeloBeKa B OKpyxkawiuei cpexne. llpaBuna moBeneHuss B npupoaHoil cpeae. Bpems skonormueckoit
KYJIbTYpbl uejoBeka M oOmiecTBa. ODKOJOTHS UM HOBOE BO33peHHE Ha KylnbTypy. Oco3HaHue
YEJIOBEYECTBOM HEMPEXOUIeH LEHHOCTH JXU3HU. OKOJIOTMYECKas KyJdbTypa — Ba)KHas 3ajaya
YeJI0BEYECTBa.

3akarouenue (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.

Hroro 34




KanengapHo-remMmaTuyecKuil mJiaH

Ha 2021-2022 y4yeoHbIii rox mo ouosiorun s 11 kiacca

pa3MHOXXEHHE, TaMeThl, TepMa(POAUTHL.
[TonoBoe n Oecrionoe pa3MHOXKEHUE.
becnonoe pasMHOXkeHNE — IPEBHEN NN
crocob pasmMHoOxeHus. Bunpl 6ecrionoro
Pa3MHOXKEHUSI: IOYKOBAHHE, ICTICHUE TENa,

I[aBaTL OIpPEACIICHUC MMTOHATUIO
Pa3MHOXCHHC.

Ha3piBaTh OCHOBHEIE (bOpMLI PAa3MHOXKCHUA,
BHUBI IIOJIOBOI'O U Oecrnooro Pa3MHOXKCHU,
CIIOCOOBI BEre€TaTUBHOIO Pa3MHOXCHUS.

Tema ypoka
No P OJneMeHTHI coslepKaHus TpebGoBaHNs K YPOBHIO IOATOTOBKH. 1[30;\42;1}1[1;1:6 Hare
Tum ypoka 8 TuTaH dakr
I'nmaBa 1. OpranusMeHnHbIil ypoBeHb ku3HM (17 41.)
1 Oprann3MeHHbIH YPOBEHB OCHOBHBIE TOHATHUSA: KU3Hb, OTKPHITAS 3HaTh: I'm1,§1,
YKU3HU U €T0 POJIb B TIPUPOJIE. CUCTeMa, HACIEeICTBEHHOCTb. CaoiicTBa )XKHBOTO B. 1-3
N3menunBocTs. OTIUYNATENbHBIE Ymerh BhIICAATD:
0COOEHHOCTH KMBBIX OPTaHU3MOB OT Oco0eHHOCTH pa3BHUTHS KUBBIX OPTaHU3MOB
HEXWBBIX: €MHBIA MPUHIIAIT OPTaHU3aIINH,
OOMEH BEIIECTB M SHEPTHH.
OcoOECHHOCTH Pa3BUTHS: YIIOPSAOICHHOCTD.
ITocTeneHHOCTb, OCIIEA0BATENBHOCTD,
peasn3anys HacJleCTBEHHON HH(OpPMAIHH.
2 OpranusMm kak duocucrema. Kiterka - ocHOBHas CTpyKTypHas €IWHULA YmeTh: §2m..1-3
opranu3moB. Kiterka kak Ouocucrema. [IpuBonuTH NpUMEpPHI OPTaHU3MOB,
KrnerouHoe cTpoeHne OpraHu3MoB, KaKk MMEIOLINX KJIETOYHOE U HEKJIETOUYHOE
JIOKa3aTeIbCTBO UX POJCTBA, €AMHCTBA CTPOEHHE.
JKUBOU IPUPOJIBI. Ha3biBaTh )xuM3HEHHbBIE CBOMCTBA KIIETKH U
MIOJIOXKEHHSI KJICTOUHON TEOPHH.
OOBACHATH OOITHOCTD MTPOUCXOKICHUS
pacTeHud U JKUBOTHBIX.
3 [Ipoueccel )Xnu3HENEATENPHOCTH | ACCUMHIISLINS, AUCCUMUIIALIUS, (DEpPMEHT. Ymern: §38.1-3
MHOTOKJIETOYHBIX OPTaHU3MOB. OOmMeH BeriecTB U npeBpalieHue Heprui — | JlaBaTh onpeneneHus MOHATHIM
MIPU3HAK )KUBBIX OPTaHU3MOB. ACCUMMIISALIUS, TUCCUMMIISILINSA.
AccuMUITALNS U JUCCUMMIISIINS — HazpiBath 3Tans oOMeHa BEIIEeCcTB, POJib
MPOTHUBOIIOJIOKHBIE TPOLIECCHL. AT® u pepMeHTOB B O\B.
XapakTepu3oBaTh CyHIHOCTH IIpolecca 0\B
4 Pa3zMHOXeHHE OpraHu3MOB. Pa3zmHOXEHUE, Oecronoe 1 BereTaTuBHOE Ymern: §4m8.1-3




crniopooOpa3oBanue. Bupl BereraTHBHOTO
Pa3sMHOKEHHUSI

IIpuBOAUTH IPUMEPHI PACTEHUH U
JKUBOTHBIX C Pa3InYHBIMU (GOPMaMH U
BUJAMU pa3MHOKEHMSL.

XapaKkTepu30BaTh CYIIHOCTh OECIONIOro 1
MIOJIOBOT'O Pa3MHOXKEHUS.

OOBsICHATH OMONIOrYECKOE 3HAYCHU E
0ecIoIoro pa3MHOKEHHSL.

O11010TBOPEHHE U €T0 OmnogoTBOpEHNE, TAMETOT€HE3, MEHO03, YMmerh: § 5, puc.
3HAUYCHHUE. KOHBIOTAIHUs, IEPEKPECT XPOMOCOM. Y3HaBaTh U OMUCHIBATH 110 PUCYHKY 4,B.1-3
[TosoBoe pa3sMHOKEHUE PACTEHUH U TIOJIOBBIC KJICTKHU.
JKHBOTHBIX, €I'0 6I/IOHOFI/I‘ICCKOC 3HA4YCHUC. BBII[eHHTB pas3iiniusa My>KCKUX U )KEHCKHUX
[NonoBbIe KIIETKH: CTPOSHHE U (DYHKIINH. IIOJIOBBIX KIIETOK.
O0pa3oBaHue MOJIOBBIX KJIETOK Briensate 0COOCHHOCTH OECIIONOro u
(ramerorenes). OceMeHEHHUE. TIOJIOBOT'O Pa3MHOKEHUS.
OmogoTBOpEHHE. OOBACHATH OMOJIOTHIECKOE 3HAUCHUE
MOJIOBOI'O Pa3MHOXKEHUS, CYIIIHOCTD U
OMOJIOrMY 3HAYCHUE OIIOOTBOPECHHSI.
Hcnons3oBath pecypebl MHTEpHETA 1014
COCTaBJICHUS CITPABKU O T€HETHYECKUX
3a00JIeBaHUSAX, CBSA3aHHBIX C HAPYIIICHUEM
JIETIEHUS TTOJOBBIX KIIETOK.
PazButHe opraHn3MoB OT OmonoTBOpEeHNE, OHTOTeHE3, SMOpHOreHe3. | YMeTh: § 6, puc.
3apOXKICHUS IO CMEPTH. Poct u pa3Butne oprann3moB. OHTorene3 u | [laBaTh onpeaeneHus MOHATHIM 5-7,8.1-3
€ro 3Tansl. DMOPHOHATEHOE U Om1010TBOPEHHE, OHTOTEHE3, IMOPHOTeHE3.
TOCTAMOPHOHATIHHOE Pa3BUTHE. HaspIBaTh Hauano u OKOHYAHHE
HpoObnenne, racTpymnsmnus, OpraHOTeHES. MTOCTAMOPHOHATHHOTO PA3BUTHSA, BUIBI
3aK0H 3apOIBIIIEBOIO CXOCTBA (3aKOH MTOCTIMOp pa3BUTHAL.
K.bapa) XapakTepru3oBaTh CYIIHOCTh IMO 1
MTOCTIMOP TIEPHOIOB Pa3BUTHS
AHanMM3UPOBATh U OLIEHUBATH BIMSHUE
(hakTOpOB pHICKa Ha 3I0POBbHE,
WCTIOJIH30BATh TPHOOPETEHHBIE 3HAHUS IS
PO UITAKTHKY BPEIHBIX TPUBHIYEK.
W3 uctopun pa3BUTHUS TEHETUKU. | AJUIEIbHBIE I€HbL, T€H, T€HOTHII, YmMerh: §7,B.1-4

N3MEHYNBOCTb, HACIICICTBEHHOCTD,
(henoTum.

HacnencTBeHHOCTD 1 K3MEHYHUBOCTD -
CBOICTBa OpraHU3MOB. [ eHeTHKa — HayKa O
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH H
W3MEHYUBOCTH.

HaBatb onpeneneHus NOHATUAM AJUIEIbHbIE
IeHbl, T'eH, T€HOTHII, U3MEHYUBOCTD,
HACJIEZICTBEHHOCTh, (DEHOTHUTI

Ha3zpiBaTh nmpu3HaKy OHOIOTHYECKHIX
00BEKTOB — T€HOB U XPOMOCOM.
XapakTepru3oBaTh CYIIIHOCTh OMOIOTAY
MPOLIECCOB HACIEICTBEHHOCTH U
W3MEHUYMBOCTH.




OOBSACHSATH TPUYMHBI HACTCICTBEHHOCTH U
W3MEHUYUBOCTH, POJIb TEHETUKH B
(hopMUPOBAHUHU COBPEMEHHON HayIHOMH
KapTHUHBI MUPA, B IPAKTUICCKOU
JIESITENBHOCTH JIOJCH.

N3MeH4YnBOCTb TPU3HAKOB I'enoM, U3MEHUNBOCTb, MyTallUH, MyTareH, | YMeThb: 8 7, puc.
OpPraHU3MOB U €& THIIBI. TTOJIATUTONTUS. [aBath onpezeneHrne TepMUHY 8-9,B.1-4
OcHoBHBIE (HOPMBI H3MEHYUBOCTH. Bupl W3MEHUYHBOCTb.
MYTaIHi 10 CTEeHN H3MEHEeHus reHotuna: | [IpuBoAuTh mpuMepsl HEHACIEICTBEHHOM
TEHHBIC, TCHOMHBIE, XPOMOCOMHEIE. HM3MEHUYHUBOCTH, HOPMBI PEaKIIMU MTPU3HAKOB,
Bapuannonnas kpuBas, U3MEHUYNBOCT, 3aBUCUMOCTH TIPOSIBJICHHS] HOPMBI PEAKIINH
MOJU(UKAIIMS, HOPMa PEAKIIHH. OT YCIIOBUM OKpPYXaOIIEH Cpeibl.
3aBUCHMOCTD MPOSBIICHUS JCHCTBUSI TEHOB | AHaIM3UPOBATH COMIEPIKAHIE OCHOBHBIX
OT YCJIOBUI BHEUIHEHN CPEBbI. TTOHATHIA.
XapaKkTepucTUKA MOAH(DUKAITMOHHOM BBISIBIISAITE M OMTUCHIBATH Pa3HbIE (YOPMBI
n3MeHInBoCTH. Haciemoranue W3MEHYHNBOCTH OPTaHNU3MOB. HaspBaTh
CITIOCOOHOCTH MPOSIBIISITH MMPHU3HAK B MIPUIHHBI, 00ECTICUNBAIONTHIE SIBJICHUE
OIIpeNeNeHHbIX YCIOBUAX. HACJIEZICTBEHHOCTH, OMOIOTHYECKYIO POJIb
XPOMOCOM, OCHOBHBIE ()OPMBI
W3MEHYHNBOCTH.
IIpuBOAUTE NpUMEpPHI TEHHBIX U TEHOMHBIX
MyTalHi.
HaspiBaTh BUIBI HACIEACTBEHHOM
W3MEHUYUBOCTH, YPOBHU U3MEHEHUS
TE€HOTHIIA, BUAbl MyTalllii, CBOMCTBA
MyTalui.
I'enernueckue 3aKkOHOMEPHOCTH, | ['OMO- ,reTepo3nurora, JOMUHAHTHBINA U Ymerh: 8 8, puc.
oTkpheIThie I'. Menaenem. PEIeCCUBHBIN TIPU3HAKH, MOHOTHOPHIHOE JlaBaTb onpeneneHust NOHATUAM [ omo- 10-11, B.
CKpEIIMBaHUE. ,TE€TEPO3UT0Ta, TOMUHAHTHBIA U 1-3

Hcnons3zoBanue Mennenem
rUOPHUIOIOTHIECKOr0 METO/A.
MonorubpugHoe ckpenBanue. Hemoiaroe
JOMHHHPOBaHHE. AHAIM3UPYIOILEe
ckpemuBanue. Lluronornueckue OCHOBBI
3aKOHOMEPHOCTEN

[IpaBuio eanHoO0Opa3usi. 3aKoH
pacuierienust. ['umoresa 4ucToOTHI ramer.

PeLleCCUBHBIN IPU3HAKH, MOHOTMOPHUIHOE
CKpEIIMBaHUE.

[IpuBonuTh NpUMeEpPHl JOMUHAHTHBIX U
PELIECCUBHBIX MPU3HAKOB.
BocnpouzBoauts popMynupoBKU IpaBuia
eanHo00pa3us U MpaBuila PaclieIuICHHs.
OnuceIBaTh MEXaHNU3M MPOSBICHUS
3aKOHOMEPHOCTEH MOHOIMOPHIHOTO
CKpEIIMBaHUS, MEXaHU3M HETIOJTHOT O
JOMHHHPOBAHMUSL.




10 | AuruOpuaHoe CKpeluBaHueE. I'eHoTHI, TUTUOPUAHOE CKPEIIUBAHNUE, Ymern: 89, puc.
MOJIMTHOPUIHOE CKpeIuBaHue, (peHoTur. OnuceIBaTh MEXaHU3M MPOSIBIICHUS 12-13, B.
Jlabopartopnast pabota Nel YcnoBus nposiBeHNsT 3aKOHA HE3aBUCUMOTO | 3aKOHOMEPHOCTEH TUTHOPUAHOTO 2-3
«Pemienne 3aga4d mo reHETHUKE HacienoBanus. COOTHOIICHUS TCHOTUIIOB U | CKPCIIMBAHMSL.
(heHOTUTIOB HE3aBHCUMOTO HACIICIOBAHHUS Ha3zpiBaTh ycroBus 3aKOHa HE3aBHCUMOTO
KomOunupoBaHHbBIH ypoK 9:3:3:1. HaCJIeZI0BaHUs.
3aKOH HE3aBUCHMOTO HaCIIE/IOBAHUSI. AHaIM3UPOBATh COIEpKaHKE ONpeAeIeHUI
OCHOBHBIX TIOHATHH, CXeMY TUTHOPHUTHOTO
CKpEIUBaHUS.

11 | 'enernyeckue OCHOBEI Cenexuus. Ymern: § 10, B. 2-
cenexkuuu. Bxinag H.U. HacnencrBeHHOCTh 1 U3MEHUMBOCTh-OCHOBA | Ha3bIBaTh nMpakTUyYeCKOE 3HAUCHUE 3
BaBuiioBa B pa3BUTHE CENEKIIMH. | HCKYCCTBEHHOTO 0TOOpa. LIeHTphI TCHETUKH.

MIPOUCXOXKJICHUS KYJIBTYPHBIX PACTCHHI. [IpuBOIUTH IPUMEPHI TTOPOJ] )KUBOTHBIX U
HezaBucumoe ogomManrHiBanme OJIM3KUX COPTOB PAaCTEHHH, BHIBEICHHBIX YEIIOBEKOM.
pacTeHHUI B Pa3IMYHbIX IIEHTPaX. Y YCHHE AHanu3upoBaTh ColepIKaHNE OCHOBHBIX
H.M.BaBwuoBa o LeHTpax. IIOHATHH.
XapakTepu3oBaTh poib yueHUs BaBuioBa
JUISL Pa3BUTHS CENEKITHH.
OOBACHATH IPUYNHY COBIAJCHHUS IIEHTPOB
MHOr000pa3us KyJbTypPHBIX PACTCHUMU C
MECTaMH PACIIONIOKEHUS IPEBHIUX
[IMBUJIM3AIIHI; 3HAUYSHHE IS CEJIEKITMOHHBIX
paboT 3aKOHA TOMOJIOTHYECKUX PSTIOB.

12 | I'enernka moja u HaclieoBaHue, | ['eTepo- U TOMOraMeTHBIH IO, TIOJIOBBIC YMern: 8 11, puc.
CIICTUICHHOE C TIOJIOM. XPOIIMOCOMBI. Ha3swiBaTh THIIBI XpOMOCOM B TEHOTHIIE, 16, 8. 1-4

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

Pacmennenwe heHOTHTIA TIO IPU3HAKY [IpuBOIUTH IPIMEPHI HACIEACTBEHHBIX
OIIpeNeNeHus moa. 3a00eBaHui, CIIETNIEHHBIX C MTOJIOM.

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

13 | HacnencrBennsie 00ne3HN I'pynme! HacIeACTBEHHBIX OONE3HEH. Ymerth: 8 12, puc.

YENOBEKA. ['enHbIe OOE3HN ¥ AaHOMAJTHH. PackpbiBaTh MOHATHE TEHHBIX OONE3HEH 1 17,8.3-4
XpOMOCOMHBIE OOJIE3HH. aHOMAJTUH:
Jnarnoctuka 3a00JIeBaHUM. HacJIeAOBaHHUE, CLIEIUICHHOE C II0JI0OM H
beszomacHoCTh XH3HENESITETHHOCTH. JIOKaTM30BaHHOE B X- U Y-XpOMOCOMax
(manpTOHU3M, TeMO(UITHS ).
XpomocomHas 6one3Hb — cuHIpoM JlayHa.
CocraBiieHHe POJJOCIOBHEIX.

14 | DTuyeckue aceKThI buorexHonorus, mraMm. YmMmerh: 8§12, 8. 2-

MEIUIIMHCKON TeHETHKH. OCHOBHBIE HAITPaBIICHUS CEIEKIIHH JlaBaTh onpezeneHre TEPMUHY 3;

MUKpPOOPTaHU3MOB. 3HAUEHHE CENIEKLIUN
MHUKpPOOPTaHU3MOB JUIS C.X.,MEIULINHBI,
MukpoOHOIOrn4ecKuil CUHTES.

6I/IOT€XHOJ'IOFI/I$[, mTaMM




[IpuBOIUTH MPUMEPHI NCIIOIB30BAHMS
MHUKPOOPTaHU3MOB B MUKPOOHOIOTHYECKOM
MPOMBILIIIEHHOCTH.

OOBSCHATH POJIb OMOJIOTUU B IPAKTUYECKON
JIeSITENIbHOCTH JIIOJIEH M caMOro yYEHHKa.

15 | HocTmkeHus OMOTEXHOJIOTHH U | BUOTEXHOJIOTHS, IIITAMM. Ymern: 813,14
3TUYECKUE aCIEKThI €€ OCHOBHBIC HAMPABIICHUS CEIIECKITNU JaBaTp onpeneneHrue TEpMUHY puc. 18,
HCCIICTOBAHMM. MUKPOOPTaHU3MOB. 3HaUYCHUE CEJICKIIUU OMOTEXHOJIOr U, IITAMM B. 2-3

MUKPOOPTaHU3MOB I C.X.,MCAUIIUHEI, HpI/IBOILI/ITI) MIPUMCEPLI UCTTIOJIE30BaAHUA
MuUKpOOHOIOrHYECKUI CHHTE3. MHUKPOOPTaHU3MOB B MUKPOOHOJIOT MY ECKON
ITPOMBIIIJICHHOCTH.
OOBSCHATH PO OMOJIOTHU B MMPAKTUIESCKON
JIESITETIFHOCTH JIIOJIEH U CaMOro yYeHHKa.
16 | Pemenue reHeTHUECKHX 3a7au. Ymern:
Peniate reneruueckue 3agaqyu
17 | BupycHble 3a00neBaHuUS. Bupychl kak Bo30yauTeNn 3a00J1CBaHUH. 3HaTh: 3HaUYEHNE BUPYCOB B IIPUPOJIE U 8 15,16,
CIIN/ - BupycHoe 3a00sieBaHKe. 3al1Ta OT | XKU3HHU YEIOBEKa; MEpPbI MPOMUIAKTUKN puc.25-
BHPYCOB. BHUPYCHBIX 3a00JI€BaHUI. 26,8.1-3
Ymern:
UCIIONIL30BATh IPUOOpETCHHBIC 3HAHUS B
TIOBCE/THEBHOM JKU3HU [T TPOQUIAKTUKA
BHPYCHBIX 3a00JICBaHUM.
I'naBa 2. KiteTouHblii YpoBeHb KuU3HH (5 4.)

18 | KierouHblii ypoBEeHb KiteTka - oCHOBHas CTPYKTypHas €IMHHULIA YmeTh: 817,18,
OpTraHU3allNH XUBOW MaTepud U | opraHu3MoB. KiteTka kak Omocucrema. TIpuBoauTH IPUMEPHI puc.27,
ero pons B pupoze. Knerka kak | Kierounoe cTpoeHne oprann3mMoB, Kak OpPTaHU3MOB,UMEIOIINX KICTOYHOE U B1-3, 8
3Tan BOIOLNHN KUBOTO B JIOKa3aTebCTBO UX POJCTBA, AMHCTBA HEKJIETOYHOE CTPOCHHE. 19,puc.28
HACTOPUH 3EMITH. JKUBOU MPUPOJIBI. Ha3sbiBaTh )XxM3HEHHbIE CBOMCTB KIIETKH U ,B1-3

TTOJIOXKEHVISI KIIETOYHOU TEOPHH.
OOBACHATH OOIIHOCTH TTPOUCXOXKICHUS
pacTeHui M JKUBOTHBIX.

19 | Crpoenue xierku. OpraHouabl Crpoenne knerku. IIpokaprornueckue u 3HaTh: § 19,20,
KaK CTPYKTYpHBbIE KOMIIOHEHTHl | dyKapuoTHYecKkre KieTkn. OCOOSHHOCTH 0COOEHHOCTH CTPOEHHUE KIETOK MpokapuoT | puc.30-
LUTOIIA3MBI. CTPOCHUS ’KUBOTHOU U PACTUTEINBHOU Y DYKaKpHOT, CTPOEHUE KJIIETOK pacTeHnd u | 32, B.1-3,

kierku. OCHOBHBIC YaCTH M OPTaHOUIBI JKUBOTHBIX, BBIJIETISITh PA3ITUYHS B UX 21,tabn.1,
KIIETKH, X (QyHKIIHH. CTPOEHWU; HA3BaHUS OPTaHOU]IOB KIIETKH, B1-3.

B3aMMOCBSI3b MEX/Y CTPOCHUEM H
(dyHKIMEH opraHoua.

YMeTh:

paborath ¢ MukpockornoM. Habmronars,
OIKCHIBATh U CPABHUBATH CTPOCHUE KIIETOK
pacTeHUl W )KUBOTHBIX.




20 | Kimerounslit muki. Jenenue Kuzuenusiii UK. Pa3MHOXeHHe-CBOICTBO | 3HATH: § 21-23,

KJIETKU - MUTO3 U MEHO03. OpraHu3MoB. JleneHne KIeTKH - OCHOBa CYIIHOCTb M OMOJIOTHYECKOE 3HAUCHHE puc.39-42
pOCTa, Pa3BUTHUS M Pa3MHOKEHUS MUTO32, a3bl MUTO3a, CTPOCHHUE MOJIOBBIX Tabm.3,
OpraHu3MoB. MUTO3, CYITHOCTb U 3HaUCHHUE. | KIETOK, (ha3bl HEPBOrO BTOPOTO B.1-3
l'amerorenes. OBorenes. CriepMaToreHes. MEHOTHYECKUX JEIICHUN, OTIINYME MEHO03a
CtpoeHue MoOBBIX KIETOK. 3HaUeHUE OT MUTO3A.
ramerorexe3a. O0pazoBaHUE MOJIOBBIX Ywmern:
kierok. Ctaguu pa3MHOXKEHUs, pocTa, JIaBaTh OIMPEACICHUS KIIIOYEBBIM MTOHATHUSIM,
co3peBanusi. Melio3. ®a3pl IEPBOro U OIKCHIBAThH MTOCIIEIOBATEILHO (ha3bl MUTO34,
BTOPOr0 MEHOTHYECKOTO JICICHHSI. Ha3bIBaTh CTAJMH I'AMETOTeHEe3a.

21 | Crpykrypa u QpyHKIHN Crpoenue U QyHKIIUH XPOMOCOM. 3HaTh: 8 24,

XPOMOCOM. 3HavyeHue MOCTOSHCTBA YHCa 1 (HOPMBI CTPOEHHE T€HOB M XPOMOCOM; THIIBI puc. 46,

XPOMOCOM B KJIETKAX. HYKJIEMHOBBIX KUCIIOT, QYHKIHH B.1-4
JHK — HOCHTENh HACIIEACTBEHHOM HyKiIenHoBbIX KucioT. Poms JIHK u PHK B
uHpopmaru. Y ieoenne Monekynsl JJIHK B | *u3HM OpraHu3MoB.
KJIETKE YmMern:

BBLJIETISITh PA3JIMYHS B CTPOCHUU H

¢bynakuumsx [THK n PHK. Xapakrepu3zoBaTh

npouecc ynpoenus: Mosiekyisl JJTHK.

22 | Ucropust pa3BUTHS HAYKH O Hayka o xierke - uronorus. [lepseie Ymerh: 8 25, B.1-

KJIETKE. MOJIOKEHUS KIIETOUHOU Teopuu. PazButue IIpuBoauTH IPUMEPHI OPTAaHU3MOB, 3,
yueHus o kierke. CoBpeMeHHast KJIETOYHAs | UMEIOLIUX KJIETOYHOE U HEKJIETOUHOE coo011eH
TEopus. CTPOEHHE. ue.
Ha3piBaTh nonoXkeHus: KIETOYHOW TEOpUH.
OOBACHATH OOITHOCTD MTPOUCXOKICHUS
pacTeHUM M )KUBOTHBIX.
I'maBa 3. MoJieky/sIpHbIi YPOBEHb KU3HHU (7 4.)

23 | MornekynsipHbI YPOBEHB XKHU3HH: | MUKPO- U MaKpORJIEMEHTHI, YTIICBOJIbI, Ywmern: 8 26-27,
3Ha4YEeHHUE U POJIb B IIPUPOJIE. JMNUABL, TOPMOHBI. [IpuBonuTH IPUMEPHI MUKPO- U puc.59,
OCHOBHBIE XMMUYECKUE Oco6eHHOCTH XUMUYECKOTI'0 COCTaBa MaKpO3JIEMEHTOB, a TaK K€ BEILECTB, B.1-3
COEIMHEHUS )KMBOH MaTEepUU. KJIETKA. MUKPO- ¥ MakpO3JIeMEHTBHI, UX OTHOCSIIIMXCS K JIMMUAAM U YIIIeBOAAM

BKJIaZ B 00pa30BaHUM OPIaHUYECKUX U Ha3zpiBaTh HEOpraHud. 1 OpraHuY. BEIIECTBA
HEOPraHMYECKUX MOJIEKYJI KUBOTO KJIETKU.

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

24 | Ctpykrypa 1 pyHKUINK Bbenku, aMUHOKHCIIOTBI, UX POJIb B Ywmern: § 28, puc.
HYKJIEMHOBBIX KHCIIOT. OpraHu3Me. JaBatb nonHbIe Ha3BaHUS HYKJIEHHOBBIM 60 -61,

Crpykrypa u ¢pyakumu 6enkos. @epmentrl. | kucnoram JJHK u PHK. Tabm.4,
HyknenHoBbIe KHCIOTBI M UX CTPYKTYpA. HaspiBath mpoaykThl, 6oratbie OeIKamH. Bl-4.

Haxoxnenue monexynsl JTHK B xnetke.
MoHOMEp HYKJIEMHOBBIX KHCIIOT.




[IpuBomUTH IPUMeEPHI OENKOB,
BBHIMOHSIOIUX Pa3IuyHble (QyHKINU.
[lepeuncnate Buas Mmoiekyn PHK.
XapakTepn3oBaTh QYHKIUH OETTKOB U
HYKJIEMHOBBIX KUCIIOT.

25 | IIportecchl CHHTE3a B JKUBBIX [Muranue, porocunres, horonus. YmeTh: 8§29,

KJIETKaXx. IIntanue. Pa3nnuus opraHu3MoB 110 JlaBath onpeneneHns MOHATUSM [IUTaHUE, puc.62-
crnoco0y nutanug. ®orocunTes. Poib aBTOTPO(dEI, HOoTOCHHTES. 63,8.3-4.
nurmenta xiopoduna. Kocmudeckas pons | Ha3eiBaTh opranbl pacTeHus rae
3€JICHBIX PACTECHHH. MPOUCXOAUT POTOCHHTE3, POJIb MUTMEHTA
Xnoporutactel. CBeToBasi ¥ TeMHOBast (pa3bl | XJopoduiuia.
(dotocuHTE3A. XapakTtepu3oBaTh (a3nl (HOTOCHHTE3A.

26 | IIpormeccel OnocuHTE3a OelKa. I'eH, reHeTHYeCKui KO/, TPUILIET, KOJIOH, YMeTh: §30 ctp
AHTUKOJIOH, IMOJINCOMA, TPAHCIISALINS, JaBaTp onpeiesieHns NOHSITUSAM T'EH, 196
TPaHCKPHUIIIHA. ACCUMMJIIIIUA.

OOMeH BelIecTB U MpeBpalleHne YHeprun — | Ha3pBaTh CBOICTBA TeHETHYECKOTO KO/,
MIPU3HAK )KUBBIX Oprann3MoB. CBoiicTBa poib u-PHK u 1-PHK B OnocuHTe3e Oenka
TEHETHYECKOT'0 KOJa: M30BITOYHOCTb, AHanu3upoBaTh cojepKaHre ONpPeneNeHUM:
crienupUIHOCTh, YHUBEPCAITEHOCTD. TPUILJIET, KOJIOH, aHTUKOJIOH, TIOJINCOMA,
MexaHu3MBI TPaHCIIAIUN U TPaAaHCKPUITIHH. TpaHCIIAIUA, TPAHCKPUIIIUA.

[TpuHINT KOMIUIEMEHTAapPHOCTH. XapakTepnu3oBaTh CYIIHOCTB IIpoIiecca
Peanu3anust HacinenCTBEHHOH HHPOPMANNN | TPAHCISIUK U TPAHCKPHIILIHN.

B KJICTKE.

27 | MomnekyspHbI€ IPOLECCHI [lonsiTHe 0 GHOTOTMYECKOM OKHCIIEHHUH. YmMeTh: §31 cp

pacIIeIUICHHU. BeckucaopoaHbIii 3Tal KJISTOYHOTO Ananu3upoBaTh conepkanue onpeaeneauit: | 202-209
IeIXaHus (TJIMKOMH3). Kuciaopomasrii stamn I'mukonu3z, OposkeHue, TbIXaHue.
KJIETOYHOTO JIBIXaHHS. HassIBaTh BerecTBa HCTOYHUKH SHEPTHH,
HPOIYKTHI PEAaKIHH TAIIOB 0OOMeHa
BEIIIECTB, JJOKAJIHM3ALHUIO B KIIETKE 3TAIIOB
oOMeHa BEIEeCTB.
OmnuceiBath portb AT® B 0OMeHe BelecTs.

28 | Xumuyeckoe 3arps3HeHue OnacHOCTh IMOJIMMEPHOTO MYyCOpa. §32 cp
OKPY’KaroIEel cpebl Kak [ectummnet. Anokcunsr. [Ipobdiema 212
r700anbHas HKOIOrHYecKast YCTOHYMBOTO PAa3BHUTHS.
mpobiiema.

29 | Bpems 3K0I0THYeCcKOi PazButre XMMHUYECKOI0 CUHTE3A. §32 c1p
KYJBTYPHI. MaHunynupoBaHue HACIEICTBEHHBIM 219

BEIIECTBOM. [ 100asIbHBIE SKOJIOTHYECKHE
poOseMbl. DKOJIOrHYecKast KyJabTypa -
HOpMa AJIs1 KaXJI0TO YeJIOBEKa.




30

3aKToYeHne: CTPYKTYpHBIS BrocucTeMBI: OT 3JTIeMEHTaPHBIX §33 c1p
YPOBHU OPTaHMU3aIINH KHBOH OMOXUMHUYECKHUX CHCTEM J10 OHOoCchephI. 225
MIPUPOJIBI. BunoBoe 6uopazHoobpasue. Y poBHU

OpraHH3alMy IPUPOABIL.

31

IToBTOpEHUE IO TEME
«Opranvu3MeHHBI ypOBEHb
KUZHI»

32

IToBTOpEHUE 1O TEME
«KiieTouHbI# YpOBEHb KU3ZHUY

33

IToBTOpEHUE 1O TEME
«MonekyJIsIpHbIil YPOBEHb
KUZHI»

34

HToroselil ypok-3auér

PecypcHoe o0ecnieuenne padoueii nporpamMmai:

1. Tlonomapesa W.H., Kopuunosa O.A., Jlomunmuna T.E., Mxesckuii I1.B. «buonorus : 11 knacc : 6a30Bblil ypOBEHb :
y4eOHUK /ISl ydanuxcs o0reoopazoBareIbHbIX yupexkaenuii». M., «Benrtana-I'pad», 2012 rox.

2. «lIpuponoBenenue. buonorusa. Dxomnorusi. 5 — 11 kmaccel: mporpammsl / 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): [Toaroroka k EI'D. KoHTpoasHbIE 1 caMOCTOSATEIbHBIE paOOTHI/
I".N.JIepuep. — M.: Dkcmo, 2007

Hynxuna O.I1. buosiorus. PazsepHyroe TeMaTH4yeCcKOe MIIAHUPOBAHUE IO TPOTPaMMeE

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

MamontoB JI.1. Dnextponnbiii kype «OTKphITas 6uosorusi». Mocksa, «®Puszukon», 2005.

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