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HHOACHUTEJBHASA 3AIIUCKA.

B kypce 6nonoruu yqamuecs 0000IIaI0T 3HAHUS O KU3HH U YPOBHSIX €€ OpraHu3aIui, PaCKpPbIBAIOT
MHPOBO33PEHYECKUE BOIIPOCHI O IPOUCXOKACHUN U Pa3BUTUH KU3HU Ha 3emiie, 00001a0T U yri1yOJIsitoT
MOHATHS 00 DSBOJIIOIMOHHOM Pa3BUTHH OPraHu3MOB. [lonmydeHHBIC OMOJIOTWYECKHE 3HAHUS CIyXKaT
OCHOBOH IPH PAaCCMOTPEHHH SKOJIOTUM OpraHu3Ma, MOMYJSIUH, OuoneHo3a, onochepsl. 3aBepiiaercs
(dbopmupoBanue NOHATHS 0 HOOC(hepe U 00 OTBETCTBEHHOCTH YeJIOBEKA 32 KHU3Hb Ha 3eMIIe.

[IpeeMcTBeHHBIE CBSI3M MEXAy pas3ielaMH OOECHEeUMBAIOT IIEJIOCTHOCTh IIKOJBHOTO Kypca
OnoJIOTHH, a €ro CcoJep)kKaHue CHocoOCTBYeT (OPMHUPOBAHUIO BCECTOPOHHE pPA3BUTOW JIMYHOCTH,
BIIQJICIONICH OCHOBAMHM HAYYHBIX 3HAHHUH, Oasupyromuxcs Ha OHOIECHTPUYCCKOM MBIIUICHUH, U
CIIOCOOHOM TBOPYECKH MX MCIOJIb30BAaTh B COOTBETCTBUU C 3aKOHAMH MPUPOIBI U 0OIIECUESIIOBEICCKIMHU
HPABCTBEHHBIMU IICHHOCTSMH.

W3yueHre OMOIOrHYECcKOro MaTeprasa Mo3BOJISET PenIaTh 3aa4H SKOJIOTHIECKOTO, SCTETUIECKOTO,
MAaTPUOTUIECKOTO, (PU3NICCKOTO, TPYIOBOTO, CAHUTAPHO-TUTHCHHYECKOTO BOCIUTAHUS IIKOJBHHKOB.
3HAKOMCTBO C KpacoTou npupo ikl PonuHel, €€ pasHooOpa3ueM u 60raTCTBOM BBI3BIBAET YYBCTBO JIFOOBU
K HEW ¥ OTBETCTBEHHOCTH 3a €€ COXPAHHOCTh. YUalluecs JOJKHBI XOPOIIO MOHUMATh, 9TO COXPaHEHUE
ATOH KpacoThl TECHO CBSI3aHO C JEATEIBHOCTHIO yenoBeka. OHM JOJDKHBI 3HATH, YTO YEIOBEK — YaCTh
MPUPOJIBI, €0 JKWU3Hb 3aBUCHT OT HEE€ W TIOTOMY OH OOs3aH COXpaHHUTHh NPUPOIY I CeOs |
MOCIIETYIOUIUX TOKOJICHUH JIFOACH.

[Iporpamma mpenmonaraer BeaeHHUE (PEHOJOTHMUECKHX  HAONMIOEHWN, OMBITHUYECKOW |
MPAKTHIeCKOW paboThI. IJIsT MOHMMAHHS YYaITUMUCS CYNTHOCTH OMOJIOTHUYIECKUX SBIICHUH B ITPOTPaMMy
BBEJICHBI JIaDOpaTOpHBIC PabOTHI, JEMOHCTPAIIMU OTBITOB, MPOBEACHUE HaOmoAeHu. Bcé a0 maér
BO3MOXHOCTh HAIPABJIEHHO BO3/ICHCTBOBAThH HA JITYHOCTH yUAIlerocs: TPEHUPOBATh MaMsTh, Pa3BUBATh
HaOMIOIaTeNIbHOCTh, MBbIIIIJIEHHEe, oOy4yaTh NpuéMaM CaMOCTOSITENbHOM y4eOHOM JAedaTeabHOCTH,
CHOCOOCTBOBATH Pa3BUTHIO JTIOO03HATEIHLHOCTH U HHTEPECA K MTPEIMETY.

Jnst noctmwkeHus: 0a30BOTO yYPOBHS OHOJOTHYECKOTO OOpa3oBaHMsI HEOOXOJUMO JTOOWTHCS
OTNPENICTICHHON 3aBEpIICHHOCTH 3HAaHWUKW 00 YCIOBHUAX JKH3HHM, O pPa3HOOOpa3uu OHOCHUCTEM,
3aKOHOMEPHOCTSIX KUBOM NMPUPOIBI M O 3aBUCUMOCTSIX B €€ MPOIleccax U SIBJICHUAX. XOTS B COJACpKAHUE
Kypca BKJIIOYEHBI OCHOBBI PA3IMYHBIX OOJacTeil OMOJOrHM, €ro OTIMYAET LENOCTHOCTh, MOCKOJIBKY
TJIaBHOM HJeel SBISETCS BBIJCICHHE 3aKOHOMEPHOCTEHl HMCTOPUYECKOTO PAa3BUTHS U PazHOOOpa3us
YKU3HU Ha 3emiie, B3aMMO3aBUCHUMOCTEH 3TUX MPOIIECCOB U POJIM UX B KYJIBTYpE YeJIOBEYECTBA.

Cogep:xaHue MporpaMMbl OTPa)KaeT COCTOSHUE HAyKHd M €€ B3aUMOCBS3M C pElICHUEM
COBPEMEHHBIX IIpobJieM 001IecTBa. YUUTHIBAs, YTO MPOOIIeMa SIKOJIOTHYECKOro 00pa3oBaHus mproodpena
B HaIllM JHH MEPBOCTENIEHHOE 3HaYEHHE, B MPOTpaMMe JIaHHOTO Kypca CYIIECTBEHHOE MECTO 3aHHMAaeT
9KOJIOTMYECKUN aCIeKT.

Pabouass mporpamma mo Owosormum mius 11 Kiacca cocraBieHa Ha ocHOBe DejepallbHOrO
KOMIIOHEHTa TrOCYJApCTBEHHOI'O CTaHAapTa cpeaHero (MoJHoro) oobiiero odpasoBanus. denepaibHbiid
0a3uCHBIN yueOHBIN MIIaH [Tt 001Ie00pa3oBaTenbHbIX yupexaeHuii PO otBoaut 34 yuyeOHbBIX yaca Juis
00s3aTenpHOTO U3Y4eHHUs Kypca ouonoruu B 11-M kimacce 0CHOBHOI 1IKOJIBI U3 pacueta 1 yueOHOTO Yaca
B HEJEIIO.

HporpaMMa KOHKPETU3UPYET COACPKAHUC IIPECAMCETHBIX TEM, IMpeAjiaract paclipeacjicHuc
NpEAMETHBIX YaCOB IIO pa3ZciiaM KypcCa, IMOCJICAOBATCIIBHOCTh U3YUCHUSA TCM U Pa3dCsiOB C YyUYCTOM
MCKIIPECIMCETHBIX U BHYTPUIIPECAMCETHBIX CBH3CI>1, JIOTHUKH y‘le6HOl"O nmponecca, BO3paCTHBIX 0CcOoOeHHOCTEH
yJqaluuxcs.



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

Pabouas mnporpamma mo Owonormm mns 11 xiacca cocraBieHa Ha ocHoBe DenepaiibHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa cpenHero (TMoJIHOTro) oOmero o0pa3oBaHusl W MPUMEPHOM
MIPOrPaMMBEI JJIsI OCHOBHOT'O 00111eT0 00pa3oBanus 1o Ouosioruu (6a30Bbiid ypoBeHb): «lIpupomoBencHue.
Bbuosnorus. Dxonorus. 5 — 11 knacest: mporpammsl / MI.H. Ilonomapesa, T.C. Cyxosa, .M. llIBem.» — M.:
Benrana-I'pag, 2010

Peanmaunﬂ mporpaMmaI oOecreunBaeTcs HOPMAaTWBHBIMH JOKYMCHTAMM:

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

2) CanurapHo-3nuaeMuoornueckre npasuia u Hopmatusbl CanlluH 2.4.2.2821-10 (CanutapHo-
AMUJEMHUOJIOTHYECKUE TPEOOBaHUS K YCIOBHSIM W OpraHu3anuu oOydeHus B 0O0IIeoOpa3oBaTeNbHbIX
YUpEeXJIEHUX, 3aperucrpupoBanHele B Munucrepcrse IOctuumumu Poccum 3 mapra 2011 1.,
peructpanoHHslii Homep 19993).

3) ®enepanbHblii  0a3UCHBIA  y4yeOHBIM TUIAH M OpUMEpHbIEe YydeOHbIE TIUIAHBl IS
001eo0pa3oBaTeNbHBIX  yUpexkaeHud P®, peanusyommx mporpamMmbl o0mero oOpa3oBaHuA,
yTBEpKJAeHHbIE IpUKkazoM MunuctepcrBa oopazoBanust PO ot 09.03.2004 r. Ne 1312.

4) Tlpukaz MunucrepctBa obpazoBanusi PD ot 05.03.2004 r. Ne 1089 «OO06 yrBepkaeHUN
(beneparbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB OCHOBHOTO, OOIIEro U
cpenHero (MmoaHoro 00IIero oopa3oBaHms).

5) Ilpukaz MwunucrepctBa oOpazoBanus u Hayku PD ot 20.08.2008 r. Ne 241 «O BHeceHum
M3MeHeHU B QenepanbHBIi 0a3UCHBIA YJYEOHBIM TUTAH W TPUMEpPHBIE YYeOHBIC IUIAHBI IS
oOpa3oBaTeNbHBIX yupexaeHuid PO, peanusyronmx nporpaMMbl 0011ero o0pa3oBaHus, YTBEPKICHHBIE
[Tpukazom MunucrepctBa oopazoBanusi PO ot 09.03.2004 r. Ne 1312».

6) Ilpuka3 MunucrepctBa obpazoBanus U Hayku P® ot 30.08.2010 r. Ne 889 «O BHeceHuu
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) ®@enepalibHbIl IepedeHb y4eOHUKOB, pEKOMEHI0BaHHBIX MUHKCTEpCTBa 00pa3oBaHus U HAYKU
P® k ucnonb3oBaHuI0 B 00pa30BaTEIbHOM Ipoliecce B 00I1e00pa3oBaTelbHbIX yupexaeHusx Ha 2011-
2012 r., yrBepxkaennsiii [Ipukasom MunuctepctBa oOpasoBanus oT 27.12.2011 r. Ne 2885.

8) IucekMo MunuctepcTBa 00pazoBanus u Hayku PO JlenmaprameHnTta rocy1apcTBEHHON MOJUTUKU
B oOpazoBanuu ot 10.02.2011 r. Ne 03-105 «OO6 ucnonp30BaHUM Yy4€OHUKOB Y4eOHMKOB M Y4eOHBIX
mocoOuii B 00pazoBaTeabHOM MPOIECCE.



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., Wxesckuii I1.B. «buosnorus : 11 xnacc
0a30BBIi YpOBEHb : YYEOHHK JUIS ydalluxcs oO0meoO0pa3oBaTelbHBIX YUpPeKACHUN». 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

MeToauveckne nNocoous 1Jisl yIUTeJIsl:

«buonorus B ocHoBHOM 1ikosne. [Iporpammeny. Mocksa, «Benrana-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 TeMaTH4ecKoe IUIaHUPOBAHUE 0 IPOTrpamMMe
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 H3y4eHusi Kypca omoJiorum B 11 kinacce:

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

OCBOEHMe 3HAHUH O OMOJOTMYECKHX CUCTeMaXx (KJIETKAa, OPraHu3M, BHUJ, IKOCUCTEMA); UCTOPUU
pa3BUTHUSL COBPEMEHHBIX NPEICTABICHMM O JKUBOM MNPUPOJE; BBIJAIOIIMXCS OTKPBITHIX B
OMOJIOTUYECKON HayKe; pOJM OHMOJOTHYECKOH Hayku B (OPMHUPOBAHHM COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHBI MUpPa; METO/1aX HAy4YHOTO NO3HAHMS;

OBJIaJlecHHe YMEHUSIMH 0OOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX 3HAHUHU B MPAaKTUYECKOU
NESITEIbHOCTH JIIOJIeH, DPa3BUTHM COBPEMEHHBIX TEXHOJIOTUM; MPOBOAUTH HAONIOAEHUS 3a
9KOCHUCTEMAMH C LIEIIBIO UX ONIMCAHUS U BBISIBICHUS €CTECTBEHHBIX U AHTPOIIOT€HHBIX U3MEHEHU;
HAXOJUTh U aHAIU3UPOBATh MHPOPMAIIUIO O KHUBBIX 00BEKTAX;

pa3BUTHe TO3HABATEJIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
MpoLiecCe M3YyYEHHUsS BBIJAIOLIUXCA NOCTHXKEHUI OMOJIOTHH, BOLIEAIINX B OOIIEYEIOBEYECKYIO
KYJIbTYpPY; CJIOKHBIX U MPOTUBOPEUMBBIX MYTE€H pa3BUTUS COBPEMEHHBIX HAYUHBIX B3IJISJIOB,
uaeH, Teopui, KOHLENUWH, pa3lM4yHbIX TUNOTE3 (O CYIIHOCTH M NPOUCXOKICHUM >KU3HU,
YeJl0BEKa) B X0Jie pabOThl C pa3IMYHBIMU HCTOYHHKAMH UH()OPMAIINH;

BOCIIUTaHUe YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS KUBOW MPUPOABI, HEOOXOIUMOCTH
OepeXHOr0 OTHOILIEHUS K MPUPOJHOW cpele, COOCTBEHHOMY 3J0POBBIO; YBAXEHHUS K MHEHHUIO
OTIOHEHTA MPHU 00CYXIEHUN OHMOJOTHYECKUX IPOOIIEM;

HCI0JIb30BAHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH B NMOBCEJIHEBHOM KU3HU ISl OILIEHKH
MOCJIEICTBUN CBOEU JIEATEIIbHOCTH MO OTHOIIEHHUIO K OKPYXKAIOIIEeH cpene, 340pOBbI0 JIPYrux
moed W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHUS U COONIOJEHUS Mep TPOUIAKTUKH
3a00JIeBaHU, TIPABUJI TIOBEJICHUS B IIPUPO/IE.



TpeGoBanusi K ypOBHIO NOAr0TOBKH y4yaumxces 11 kiaaccos.

B pesynbraTe n3ydeHuss OMOIOTHH YUSHUK JOJIKEH:

3HATH/IIOHUMATh:

OCHOG6HbBle nON0MCceHUus OWOJOTHYECKHX TeopHui (KieTodHas, SBojrouuoHHas Teopus Y.JlapBuna);
yuenue B.M.Bepnanckoro o Ouocdepe; cymHocTh 3akoHOB [.Mengens, 3akoHOMepHOCTEN
U3MCHYUBOCTH,

cmpoenue duono2uiecKkux 00beKmos: KIeTKN; TEHOB U XPOMOCOM; BUJIa U IKOCUCTEM (CTPYKTYypa);
CYU{HOCMb OUOSI02UYECKUX NPOYeCcCos: PA3MHOKEHUE, OILUIOJOTBOPEHHE, IEHCTBHE UCKYCCTBEHHOIO U
€CTEeCTBEHHOTO 0TOOpa, (POPMHUPOBAHUE IPUCIIOCOOICHHOCTH, 00pa30BaHNE BUIOB, KPYTOBOPOT BEIIECTB
U IIPEBPAIEHHs] SHEPTUH B IKOCHCTEMaxX U duocgepe;

6K1A0 8b10AIOWUXCA YHUEHBIX B PA3BUTHE OUOJIOTUUECKON HAYKU;

0M0JIOTMYeCKYI0 TEPMHHOJIOTHIO U CHUMBOJIUKY;

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

Teopuii B (OpMHUpPOBAHHWE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA; €IUHCTBO >KHBOU M
HEKUBOW TPHUPOJBI, POJICTBO JKHMBBIX OPraHU3MOB; OTPHUIATEIBLHOE BJIMSIHUE aJIKOTOJIsl, HUKOTHHA,
HApPKOTUYECKHUX BEIIECTB HAa Pa3BUTHUE 3apObIIIA YEIOBEKA; BIUSIHUE MyTar€eHOB Ha OPraHU3M YEJI0BEKA,
AKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI; B3AaMMOCBSI3U OPraHU3MOB U OKPYKAIOIICH CpeiIbl; TPUIHHBI
ABOJIIOIINH, U3MEHSEMOCTH BHJIOB, HAPYIIIEHUH Pa3BUTHSI OPTraHU3MOB, HACIEACTBEHHBIX 3a00JIEBAHUM,
MYyTaIui, yCTOWIUBOCTH M CMEHBI SKOCUCTEM; HEOOXOJMMOCTH COXPAHEHHSI MHOTOOOpasusl BUIOB;
pewiams >IeMEHTapHble OMOJIOTUYECKHE 3a/1a4H; COCTaBISATh JIEMEHTApHBIE CXEMbl CKPEIUBAHUA U
CXEMBbI MepeHOCca BEUIECTB U SHEPTUHU B IKOcHCcTEeMax (I[eMH MUTaHuUsA);

onucwleamp 0codei BUI0B IO MOP(OIOTHYECKOMY KPUTEPHIO;

6b1:671AMb TIPUCTIOCOOTICHUST OPraHU3MOB K cpejie 0OWTaHUs, HCTOUHUKM MYTareHOB B OKpYyXKarouei
cpene (KOCBEHHO), aHTPONIOT€HHbIE U3MEHEHUS B KOCHCTEMaX CBOEH MECTHOCTH;

cpaenueams: OUOIOTUYECKUE OOBEKTHl (XMMHUYECKHI COCTaB TN >KMBOM M HEXUBOM IPUPOJBL,
3apOJBIILIN YEJIOBEKAa U IPYrMX MIIEKOMUTAIOLINX, IPUPOIHBIE SIKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH
MECTHOCTH ), MMPOIIECChI (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOP, MOJI0BOE M OECroioe pa3MHOKEHUE) U
JIeJIaTh BBIBO/bI HA OCHOBE CPABHEHHMS;

AHAIU3UPOCAMb U OUEHUEAMD PA3INYHBIC TMIIOTE3bl CYIIHOCTH U3HH, IMPOUCXOKIEHUS KU3HU U
Yell0oBeKa, II00aNbHbIE IKOJIOTUYECKUE MPOOJIEMbl M IMYyTH MX PEIIEHUs, MOCIEICTBUS COOCTBEHHOI
JESATEIBbHOCTH B OKPYXKaIOLIEH Cpere;

u3yyams U3MEHEHHsSI B SKOCUCTeMaX Ha OMOJIOTUYECKUX MOJIETISX;

Haxooumsp vHOGOPMALMIO O OUOJIOTMYECKUX OOBEKTaX B Pa3UYHBIX MCTOYHUKAX (Y4EOHBIX TEKCTax,
CIPAaBOYHHKAX, HAYYHO-TIOMYJSPHBIX U3AaHUIX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, pecypcax MHTepHeT) u
KPUTHUYECKH €€ OLICHUBATh;

UCIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKON JICATEIBHOCTH U MIOBCEHEBHOM KU3HU
IS

coOmrofeHns Mep MpoUIAKTHKU OTPABICHUN, BUPYCHBIX M JAPYTHX 3a00JIeBaHUN, CTPECCOB, BPEIHBIX
MIPUBBIUEK (KypEeHHUE, aTKOTOIM3M, HAPKOMaHUS ); IPaBUII MOBEACHUS B IPUPOIHON Cpefie;

OKa3aHUs TEpBOM MMOMOIIM MPH NTPOCTYAHBIX U JAPYrUX 3a00JEBAaHUSAX, OTPABICHUU THIIEBBHIMU
MPOAYKTaMHU;

OIICHKH 3TUYECKUX aCIIEKTOB HEKOTOPBIX UCCIIEIOBAaHUI B 001aCTH OMOTEXHOJIOTHH.



Coaepixkanue o0yueHust

11 xnacc (34 u, 1 u 6 neodenio)

1. Opranu3meHnHblii YpoBeHb Ku3HHU (174)

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

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

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

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

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

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

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

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

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

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

buoTtexnonorus, ee 1OCTIKEHUS. DTHUECKUE aCIEeKThl Pa3BUTHs HEKOTOPBIX UCCIEA0BaHUN B
OMOTEXHOJIOTUH (KJIOHMPOBAHUE YEIIOBEKA).

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

2. Knerounblii ypoBeHb xu3Hu (54)

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

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

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

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

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

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



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

Crpykrypa xpomocoM. Crierupudeckre OSIKU XpoMOcoM, WX (PyHKIUU. XpOMaTHH —
komrieke JIHK u cnenmduueckux OenkoB. Kowmnaxmuzayus xpomocom. DYHKIUH XPOMOCOM Kak
CHCTEMBl TE€HOB. J[uniououviti u 2anioudHvlii HAOOp Xpomocom 6 Kiemkax. Iomonocuunvie u
He20MOJI02UYHble XPOMOCOMbI. 3HAUCHHE BHJIOBOTO MOCTOSIHCTBA YHUCIIA, (POPMBI U pa3MEPOB XPOMOCOM
B KJIETKaX.

3. MosekyJIsipHblii ypoBeHb KU3HH (74)

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

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

Ponb oprannueckux BemIECTB B KIETKE OpraHM3Ma dYeJIoBeKa: OEKOB, YrieBOIOB,
JIUTIAIOB, HYKJIEMHOBBIX KUCJIOT.

CtpoeHne W XHUMHYECKHH COCTaB HYKJIEHHOBBIX KHCIOT B KieTke. [lonamue o
nykneomuoe. Ctpykrypa u ¢ynkuuun JIHK — Hocurtenss HaciencTBeHHOM HMH(POpMAlUM KIIETKH.
Permukamus JHK. Mampuunas ocnosa penauxayuu /HK. Ilpasuno xomniemenmaprocmu. 1'eH.
Ilonamue o xkooone. I'enetnueckuil xoa. Ctpoenue, GpyHkuun u MHorooopasue ¢opm PHK B kietke.
Ocobennocmu JIHK xnemox sykapuom u npokapuom.

[Ipomeccyl cuMHTE3a Kak dYacTh MeTaboJM3Ma B KUBBIX KieTkax. doTocmHTE3 Kak
YHUKaJIbHAsE MOJICKYJISIpHAsE CHCTEMa IPOIIECCOB CO3/IaHUs OPraHWYecKux BemmecTB. (Ceemosvie u
memHosble peakyuu pomocunmesa. Ponb poTocuHTe3a B MPUPOIE.

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

MoutekynspHble MPOLECCHl PACILEIJICHHs] BEIIECTB B 3JE€MEHTApHBIX OMOCHCTEMax Kak
4acTh MeTaboJu3Ma B KieTKaX. [IoHsATHE O KIETOYHOM JbIXaHWUU. BeCKHCIOPOIHBIN U KHCIOPOIHBIN
ATamnbl AbIXaHUS KaK CTaJIUU SHEPreTUYECKOro 00ecrieueHus KJICTKH.

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

OnacHOCTh XUMUYECKOT0 3arps3HeHUs OKpykatoleit cpenbl. [locneactBus aestensHOCTH
yeloBeKa B OKpyxkaromieil cpene. IlpaBuiia moBeneHus B NpUpPOHON cpene. Bpemsi skosioruyeckoit
KYJIBTYpBI YeJIOBEKa U 00111eCcTBA. JKo102Usl U HOB0e 8033peHue Ha Kynbmypy. Oco3Hanue yenogeuecmeom
Henpexoosuell YeHHOCMU JHCU3HU. IKOJI02UYeCKas KYIbmypa — 8AliCHAs 3a0a4a Yelosedecmasd.

3akiodenue (14)

buocuctembl: OT »reMEHTapHBIX OMOXMMHMYECKUX cuUcTeM 10 Ouocdeprl. Bumosoe
O6uopazHooOpasue. YPOBHU OpraHU3aIK MPUPOIbI.



Ilepeyenns pa3nesoB U TeM

KoanyecTBo
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, TaMeTbl, repMa(pPOANUTHL.
[TonoBoe n Oecrionoe pa3MHOXKEHUE.
becnonoe pasMHOXkeHNE — IPEBHEN NN
crocob pasmMHoOxeHus. Bunpl 6ecrionoro
Pa3MHOXKEHUSI: IOYKOBAHHE, ICTICHUE TENa,

I[aBaTL OIpPEACIICHUC MMTOHATUIO
Pa3MHOXCHHC.

Ha3piBaTh OCHOBHEIE q)OpMBI Pa3MHOXKCHU,
BHUBI IIOJIOBOI'O U Oecrnooro Pa3MHOXKCHU,
CIIOCOOBI BEre€TaTUBHOIO Pa3MHOXCHUS.

Tema ypoka
No P OJneMeHTHI collepKaHus TpebGoBaHNs K YPOBHIO IOATOTOBKH. 1[30;\42;1}1[1;1:6 Hare
Tun ypoxa 8 TuTaH dakr
I'nmaBa 1. OpranusMeHnHbIil ypoBeHb ku3HM (17 41.)
1 Oprann3MeHHbIH YPOBEHB OCHOBHBIE TOHATHUSA: KU3Hb, OTKPHITAS 3HaTh: I'm1,§1,
YKU3HU U €70 POJb B IIPUPOJIE. CUCTeMa, HACIEeICTBEHHOCTb. CaoiicTBa )XKHBOTO B. 1-3
N3menunBocTs. OTIUUNTENBHBIE Ymerh BhIICAATD:
0COOEHHOCTH KMBBIX OPTaHU3MOB OT Oco0eHHOCTH pa3BHUTHS KUBBIX OPTaHU3MOB
HEXWBBIX: €MHBIA MPUHIIAIT OPTaHU3aIINH,
OOMEH BEIIECTB M SHEPTHH.
OcoOECHHOCTH Pa3BUTHS: YIIOPSAOICHHOCTD.
ITocTeneHHOCTb, IOCIIENOBATENBHOCTD,
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. Ha3sbiBaTh )kM3HEHHBIE CBOMCTBA KJIETKH U
MIOJIOXKEHHSI KJICTOUHON TEOPHH.
OOBACHATH OOITHOCTD MTPOUCXOXKTICHUS
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 — Ha3zpiBath 3Tansl oOMeHa BeIecTs, poJib
MPOTHUBOIIOJIOKHBIE TPOLIECCHL. AT® u GpepMeHTOB 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 OMOTIOrUYECKOE 3HAUCHUE
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 KIETKU: CTpOEHHE U (PYHKIIHH. 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 pa3Butre oprann3moB. OHTOorene3 u | [laBaTh onpeneneHus MOHITHIM 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 pHCKa Ha 3/I0POBbHE,
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.

HacnencTBeHHOCTh 1 I3MEHYHBOCTD -
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.
XapakTepu3oBaTh CYIIIHOCTh OMOIOTHY
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.
MYTaIil 10 CTEMEHN U3MEHEHHs reHoTuna: | [IpuBoauTh mMprUMepsl HEHACTIEICTBEHHON
TEHHBIC, TCHOMHBIE, XPOMOCOMHEIE. HM3MEHUYHUBOCTH, HOPMBI PEaKIIMU MTPU3HAKOB,
Bapuannonnas kpuBas, U3MEHUYNBOCT, 3aBUCUMOCTH TIPOSIBJICHHS] HOPMBI PEAKIINH
MOJU(UKAIIMS, HOPMa PEAKIIHH. OT YCIIOBUM OKpPYXaOIIEH Cpeibl.
3aBUCHUMOCTD MPOSIBIICHUS ICHCTBUS TEHOB | AHaIM3UPOBATH COMIEP’KAHIE OCHOBHBIX
OT YCJIOBUI BHEUIHEHN CPEBbI. TTOHATHIA.
XapaKkTepucTUKA MOAH(DUKAITMOHHOM BBISIBIISAITE M OMTUCHIBATH Pa3HbIE (YOPMBI
n3MeHInBoCTH. Haciemoranue W3MEHYHNBOCTH OpraHU3MOB. Ha3rBaTh
CITIOCOOHOCTH MPOSIBIISITH MMPHU3HAK B MIPUIMHBI, 00ECTICINBAIOIITUE SBICHIE
OIIpeNeNeHHbIX YCIOBUAX. HACJIEZICTBEHHOCTH, OMOJIOTHYECKYIO 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 3aKOHOMEPHOCTH, | ['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. LluTonornueckne 0OCHOBEI
3aKOHOMEPHOCTEN

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

PeLleCCUBHBIN IPU3HAKH, MOHOTMOPHUIHOE
CKpEIIMBaHUE.

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




10 | AuruOpuaHoe CKpelrBaHueE, I'eHoTHI, TUTUOPUAHOE CKPEIIUBAHNUE, YmeTh: 8 9, puc.
MOJIMTHOPUIHOE CKpeIuBaHue, (peHoTur. OnuceIBaTh MEXaHU3M MPOSIBIICHUS 12-13, B.
Jlabopartopnast pabota Nel YcnoBus nposiBeHNsT 3aKOHA HE3aBUCUMOTO | 3aKOHOMEPHOCTEH TUTHOPUAHOTO 2-3
«Pewenue 3a0au no cenemuxe» | HacnenoBaHus.. COOTHOLICHUS] TEHOTUIIOB U | CKPELMBAHMUS.
(heHOTUTIOB HE3aBUCUMOT'O HACIICIOBAHUS Ha3zpiBaTh yciioBus 3aKOHA HE3aBHCUMOTO
Kombunuposarmwiii ypok 9:3:3:1. HACJICZOBaHUS.
3aKOH HE3aBUCHMOTO HaCIIE/IOBAHUSI. AHanM3UpOBaTh CONEPIKAHUE OTPEIACTICHHIA
OCHOBHBIX TIOHSATHH, CXeMY TUTHOPHUIHOTO
CKpEIUBaHUS.

11 | 'enernyeckue OCHOBEI Cenexuus. Ymern: § 10, B. 2-
cenexkuuu. Bxinag H.U. HacnencrBeHHOCTh 1 U3MEHUMBOCTh-OCHOBA | Ha3bIBaTh nMpakTUyYeCKOE 3HAUCHUE 3
BapuiioBa B pa3BUTHE CEICKIIMU. | UCKYCCTBEHHOro oTOopa. LleHTphI TCHETUKH.

MIPOUCXOXKJICHUS KYJIBTYPHBIX PACTCHHI. [IpuBOIUTH IPUMEPHI TTOPOJ] )KUBOTHBIX U
He3aBucumMoe oiomManiHuBaHUE OJIM3KUX COPTOB PAaCTEHHH, BHIBEICHHBIX YEIIOBEKOM.
pacTeHHUI B Pa3IMYHbIX IIEHTPaX. Y YCHHE AHanu3upoBaTh ColepIKaHNE OCHOBHBIX
H.M.BaBwuoBa o LeHTpax. IIOHATHH.
XapakTepu3oBaTh poib yueHUs BaBuioBa
JUTSL PA3BUTHUS CEICKIIHH.
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 3a00JICBaHHM.
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 CTPYKTYpHbIE KOMIIOHEHTBl | dyKapuoTH4eckre kieTku. OcoOeHHOCTH 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. CTPOEHWH; HA3BaHUS OPTaHOH]IOB KIIETKH, B1-3.

B3aMMOCBSI3b MEX/Y CTPOCHUEM H
(dyHKIMEH opraHoua.

YMeTh:

paborath ¢ MukpockornoM. Habmonars,
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 MTOCIIEIOBATEIBLHO (ha3bl MUTO3a,
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€ BEIIECTB, B.1-3
COEIMHEHUS )KMBOH MaTEepUU. KJIETKA. MUKPO- ¥ MakpO3JIeMEHTBHI, UX OTHOCSIIIMXCS K JIMMUAAM U YIIIeBOAAM

BKJIaZ B 00pa30BaHUH OPIaHUYECKUX H HazpiBaTe HEOpraHud. 1 OpraHuY. BELIECTBA
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 Qynkuuu 6enkos. @epmentsl. | kucnoram JHK u PHK. Tabm.4,
HyknenHoBbIe KHCIOTBI M UX CTPYKTYpA. HaspiBath mpoaykThl, 6oratbie OeIKamH. Bl-4.

Haxoxnenue monekyns! JIHK B kietke.
MoHOMEp HYKJIEMHOBBIX KHCIIOT.




[IpuBomUTH IPUMeEPHI OENKOB,
BBIMOHSIOIUX Pa3IMyHble (PYHKIHU.
[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 opraHbl pacTeHus e
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, TPAHCIILINS, JaBaTp onpeniesieHns HOHSITUSAM I'EH, 196
TPaHCKPHUIIIHA. ACCUMMJIIIIUA.

OOMeH BelIecTB U MpeBpalleHne Y Heprur — | HazpBaTh CBOICTBA TeHETHYECKOT0 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 IIpoIecca
Peanusanust HacienCTBEHHOH HHPOPMAMK | TPAHCISIIUH U TPAHCKPHIIIHN.

B KJICTKE.

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

pacIIeIUICHHU. BeckucaopoaHbIii 3Tal KJISTOYHOTO Ananu3upoBaTh conaepkanue onpeaencauii: | 202-209
IeIXaHus (TJIMKOMH3). Kuciaopomasrii stamn I'mukonu3z, OpokeHue, 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 o0ecrieuenne padoueii mporpaMmbi:

1. Tlonomapesa M.H., Kopuunora O.A., Jlomununa T.E., Uxesckuii [1.B. «buomorus : 11 kmacc : 6a30BbIil YpOBEHb :
y4eOHUK /ISl ydanuxcst o0meoopazoBareIbHbIX yupexkaenuii». M., «Benrtana-Ipad», 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 xmace. 2005
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