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AHHOTAIIUSI K PABOYE ITPOTPAMME

Pabouas mporpamma yuebHOro mpeamera «buosorus» cocraBieHa B COOTBETCTBUHU C
TpeboBanusIMU DenepaIbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApPTa CPEAHEro
o0mrero obpazoBanus (mpuka3 MunucrepcTa oopazoBanus u Hayku PO ot 17.05.2012 r. Ne 413),
¢ yuérom [IpumepHoii mporpamMmel 1o yuebHomy npeamMeTy «bruonorusy», ono0peHHO! permeHneM
beneparbHOT0 y4eOHO-METONYECKOT0 00BEANHEHHUS 10 001IIeMy 00pa30BaHUIO (IIPOTOKOJI OT 28
utoHs 2016 r. Ne2/16-3, OcHOBHO#M 00pa30BaTeIbHON MPOrPaMMBbl CPETHETO O0IIEr0 00pa30BaHUs
MBOY COHLI Ne 14 u aBTOpCcKO#M mporpamMmbl o ouonoruu A 10-11 kmaccoB mox pea. npod.
N. H. TTonomapesoii (M., «Benrana - I'pad», 2017)

Pabouas mporpamma mo OMOJOTHMH OpHEHTHpOBaHA Ha oOydaromuxcsi 11-bIX KI1accos.
YpoBeHb uzyueHus npeamera 6a3oblif. TemaTnueckoe nIaHUPOBaHUE PACCUUTAHO HA | yueOHBIH
qac B HEJEII0, YTO COCTaBIseT 34 y4eOHBIX Yaca B TOJI.

Pabouas nporpamma opuentupoBana Ha yueOnuk: [Tonomapésa U.H., Kopumiosa O.A.,
Jlommnunaa T.E. u ap.; mox pen. [Tonomapésoit M.H. (M., «Benrana - I'pad», 2017)

Heap mnporpammsbl Kypca: choOpMHUpPOBAaTh y IIKOJBHHUKOB B MpoIecce OHOIOrHYECKOro
00pa3oBaHusl MOHUMAHUE 3HAYCHUSI 3aKOHOB U 3aKOHOMEPHOCTEH CYIIECTBOBAHUS M PA3BUTHS
JKUBOM TIPUPOJIBI, OCO3HAHKE BeNIMYaiIIel IEHHOCTH >KU3HU U OMOJOTHYECKOro pasHooOpasus
Halled IJIaHETbl, IOHMMaHUE POJM IMPOLECCa 3BOJIOLIMU M 3aKOHOMEPHOCTEH Iepenayu
HACJIEICTBEHHON MH(pOopMaluu A 00bsICHEHUS MHOT000pa3us (opM KU3HU Ha 3emiie.

3agayu Kypca:

- TpHOOIIUTH K OCMBICIICHUIO (CYIIHOCTH >KM3HH, OBITHS, TO3HAHHS, TPAKTHKA W T.J.)
ACTETUYECKUX, ATHYECKUX, IMPABOBBIX HOPM, IIEHHOCTEH, HJICAIOB W TPaBWJ, KaCAIOIIUXCS
KYJIbTYpBI OOIICHUSI C XKHUBBIMH CHCTEMaMH; PACKPBITh KapTUHY OWOJIOTHYECKON peasbHOCTH,
MoKa3aTh cepbl ee B3auMOCBsI3U ¢ (U3MUECKON, XMMHUECKOH, TEXHUYECKON U COIUAIbHBIMU
KapTUHAMH MHUPA;

- TIO3HAKOMHUTHh C HAYYHBIMH TMPUHLIUINAMU OWOJOTMYECKOTO TMO3HAaHUS (MPUYMHHOCTHIO,
CHCTEMHOCTBIO, HMCTOPH3MOM); HAYYUTh BUJETh WX HCTOKH; Pa3BUTh YMEHUE BBIJIBUTATh M
pemats MpoOJIeMbl, MIAHUPOBATH M CTAaBUTh HAOMIOACHUS U IKCIIEPUMEHTHI;

- pa3BHUTHE YKOJOTUYECKON TPAaMOTHOCTH HA OCHOBE 3HAHUS OMOJIOTHUECKUX 3aKOHOMEPHOCTEH,
CBSI3€M MEXIYy *XMBBIMU OPraHW3MaMu, UX 3BOJIOLMH, NMPUYMH T€HETUYECKOr0, BHJIOBOTO U
HKOCHUCTEMHOT'0 Pa3HOO00pa3us;

- OBJIAJETh JIOTUYECKOM CTPYKTYpOM M  KOHUENTYyaJIbHBIM allapaToM  Ba)KHEUIIHUX
OMOJIOTMYECKUX W TOTPAaHUYHBIX TEOPUH W HJEH, YMEHHUEM TIOJIb30BaThCS TEOPETHUYECKUMU
3HaHUSIMH U1 00O0OIIEHHs, CUCTEMATH3allMi W TPOTHO3WPOBAHUS,

- YCBOUTH MPUKJIAJHBIE TEOPUH, CBA3AHHBIE C HCIIOJIB30BAHUEM J>KHMBBIX CHCTEM; BOOPYKHUTH
3HAHUSIMH, HEOOXOIUMBIMU MJisi MPOPECCHOHANBHON OpPHEHTAlMM B MPUKIAAHBIX O00JIaCTsIX
OMOJIOTHH, TPAKTUYECKHUMH HAaBBIKAMHU OOpaIIeHUusIMA C OMOCHCTEMaMu;

- NOHMMaHUE T'yMAHUCTHUYECKOW 3HAUYMMOCTU TPHUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K HEW M
dbopMHUpOBaHKE HA ATOM OCHOBE YKOJIOTUUYECKON KYIbTYPHI.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YNbTATHL:

. peanu3aly STHYECKUX YCTAHOBOK 110 OTHOUICHUIO K OMOJIOTUYECKUM OTKPBITHSIM,
HCCJIE0BAHUAM U UX pe3ysibTaTaM;

. c(OPMHPOBAHHOCTH MOTHBAIIMU K TBOPUECKOMY TPYY; OEPEKHOMY OTHOIICHHUIO K
IPUPOJIE, K MATEPUAIbHBIM U TyXOBHBIM LIEHHOCTSIM;

. c(hOpMHUPOBAHHOCTH YOEKIEHHOCTH B BAXKHON POJIM OMOJIOTUU B )KMXHH OOILIECTBa,
MOHUMAaHUSA 0COOEHHOCTEN METO0B, IPUMEHSEMbIX B OMOJIOTHYECKUX UCCIIEJOBAHUSIX;

. IIPU3HAHUS BBICOKOM LIEHHOCTH YKU3HU BO BCEX €€ MPOSIBICHUSX, 340POBbsI CBOET0 U
JpYTuX JIO/EH, pean3aliii yCTaHOBOK 3/J0POBOTO 00pa3a jK13HU;

. c(OpMHUPOBAHHOCTH MO3HABATEIHHBIX MOTUBOB, HAIIPABJICHHBIX HA OBJIAJICHHE HaBbIKAMU

CaMOCTOSITENIbHOTO MPUOOPETEHHSI HOBBIX 3HAHUH.

MeranpeamMeTHble pe3yabTaThl:

Pecynamuenvie:

o CIIOCOOHOCTH BBIOMPATH IEJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHSIX U
MOCTYIIKaX IO OTHOIICHHUIO K KHUBOM MPUPOJIE, 3I0POBBIO0 CBOEMY M OKPYKAIOIINX;
CaMOCTOSITENTLHO OOHAPYKUBATh U (OPMYIUPOBATH MPOOIIEMYy Y4eOHOIl 1eATeNbHOCTH;
IJIAHUPOBATh CBOIO 00PA30BaTEIIbHYIO TPAEKTOPHIO;

paboTaTh MO CaMOCTOSTEILHO COCTABIEHHOMY TUIaHY;

COOTHOCHUTB PE3YJbTaT JESATEIILHOCTH C LENbIO;

pa3auyath Coco0 U pe3ysbTaT IesATelbHOCTH;

YMETh OIICHUTH CTENEHb YCTIEIIHOCTH CBOSH MHIUBUIYAIbHOW 00pa30BaTEIbHOM
JIeSATeTLHOCTH.

Ilo3nasamenshuie:

o OBJIaJICHHE COCTABJIAIOIMMHU HUCCIIE0BATENBCKON U MPOEKTHON JESATENbHOCTHIO,
BKJIIOYAsi yMEHUS BUJIETh MPOOIEMY, CTABUTH BOIIPOCHI, BHIABUTATh THIIOTE3bI, 1aBATh
OTpeIeTICHUs TTOHATHSAM, KJIacCU(PHUITUPOBATh, HAOIIOATh, TPOBOUTE IKCIIEPUMEHTHI, JIeJIaTh
BBIBOJIbI U 3aKJIFOUEHUS, CTPYKTYPHUPOBATh MaTepuai, 00bICHATD, JOKAa3bIBATh, 3aIUIIATH CBOU
UJIeu;

. yMeHHe paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTHYEeCKON HH(POPMAIIUU: HAXOAUTh
OHOJOTHYECKYI0 MH(OPMAIIKIO B Pa3JIMYHBIX UCTOYHHUKAX (TEKCTE ydeOHUKA, HAyYHO-
MOMYJISIPHON JTUTEepaType, OMOTOTUUECKHUX CIOBApsIX U CIIPABOYHMKAX ), AaHATTU3UPOBATH U
OIICHUBATh WH(OPMaIINIO, TPe0OPa30BhIBATH MHGOPMAIUIO U3 OJHON (POPMBI B APYTYIO;

o CaAMOCTOATCIIBHO CTaBUTh J'II/I‘-IHOCTHO-HCO6XOI[I/IMI)IG y‘I€6HBIC U )KU3HCHHBIC 3a1a4i 1
OTpeAeNATh, KaKhe 3HaHUS He00X0IMMO NMPUOOPECTH AJISl UX PEIICHUS;

o MIPEICTaBIATh HHPOPMAIIMIO B ONITUMAIBHON (hopMe B 3aBUCUMOCTH OT aJpecara;

o MMOHUMATh CUCTEMY B3TJISI0B U MHTEPECOB YEIOBEKA,

o BIIQ/IETh MPUEMaMH THOKOTO YTSHHSI U PAIlMOHATBHOTO CIYIIAHUS KaK CPEACTBOM
camMo00pazoBaHusl.

Kommynukamuenvie:

o TOJICPAHTHO CTPOUTH CBOW OTHOIICHUS C JIFOJIbMU WHBIX TIO3UIIMA U UHTEPECOB, HAXOIUTh
KOMIIPOMHUCCHI;

. MMOHUMATh HE TTOX0XYI0 Ha CBOIO TOUKY 3peHHs (CoOeceHuKa, aBTOpa TEKCTA);

o MMOHUMATh, OIICHUBATh, HUHTEPIIPETUPOBATh MH(POPMAIIHIO, TAHHYIO B SBHOM U HESIBHOM
BUJIE;

o OOBSICHATH CMBICIT CJIOB M CIIOBOCOYETAHUH C TIOMOIIBIO TOJIKOBOTO CIIOBApsI, HCXOIS U3
PEYEBOro O1nbITa UJIM KOHTCKCTA,

o CaMOCTOSITENTFHO KPUTUYHO OIIEHUBATH CBOIO TOUKY 3PEHUS;

o MIpU HEOOXOIMMOCTH KOPPEKTHO yOKIaTh APYTUX B MPABOTE CBOESH MO3UIINU (TOUKU

3peHus);



o YMEHHE aJIeKBaTHO HCIIOJIb30BATh PEUYEBHIE CPEACTBA IS IUCKYCCUH M apTyMEHTAIIMH
CBOCH MMO3UIIMH, CPABHUBATH Pa3HbIE TOUKU 3PEHUs, ApTYMEHTHUPOBATH CBOIO TOUYKY 3PEHUS,
OTCTaMBAaTh CBOIO MO3UIIHIO.

[IpenMeTHBIEC PE3yIbTAThI:

1. B nosnasamenvholl (UnmeeKmyaibHoll) ciepe:

o XapaKTePUCTHKA COJepKaHUs OUOIOrMYECKUX TeOpUid (KJIeTOYHAs!, SBOIIOIIMOHHAS
teopus Y. Jlapsuna); yuenus B. M. Bepnaackoro o 6uocdepe; 3akonos I'. Menaens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH; BKJIa/1a BBIIAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON
HAYKH;

o BBIJICJICHUE CYILIECTBEHHBIX PU3HAKOB OMOJIOTHUECKUX 00BEKTOB (BHIOB, SKOCHCTEM,
ourocdepsl) U MPOIECcCOB (JIEHCTBUE NCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, hopmMupoBaHue
MPUCTIOCOOJICHHOCTH, 00pa30BaHuE BUA0B, KPYTOBOPOT BEIIECTB U MPEBPALICHUS SHEPTUU B
sKocHcTeMax u ouocdepe);

o o0BsiICHEHHE PO OUOIOrHH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS; BKJIa1a
OMOJIOTUYECKHUX TEOPHUil B OPMUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYUHOM KapTUHBI MUPA;
BIIMSTHAE DKOJOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI; IIPUYMH 3BOJIOINN, H3MEHSIEMOCTH BHJIOB,
MyTalul, yCTOMYUBOCTH U CMEHBI SKOCUCTEM;

o MIPHUBEJICHHUE JOKA3aTEIbCTB (ApTyMEHTAIHS) €IMHCTBA KUBOK M HEXKUBOH ITPUPOIBI,
POJICTBA KHUBBIX OPTaHU3MOB; B3aUMOCBS3EH OPTaHU3MOB M OKPY’KAIOIIECH CPebl;
HEO0OXOIMMOCTH COXPAHEHUS MHOTOO0Pa3us BUIOB;

. YMEHHE I10JIb30BaThCsl OMOJIOTUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

. pelIeHHE MIEMEHTAPHBIX OMOJIOTUYECKHX 33/1a4; COCTABICHUE SJIEMEHTAPHBIX CXEM
IepeHOca BEIECTB U SHEPTUHU B 3KOCUCTEMax (LleNy MUTaHus);

. omucaHue 0codeil BUI0B MO0 MOP(OJIIOTHIECKOMY KPUTEPHIO;

o BBISIBIICHHE U3MEHYMBOCTH, IPUCIIOCOOICHNI OPraHU3MOB K Cpezie 0OuTaHus,

HCTOYHUKOB MYTareHOB B OKpY»KaroIllel cpejie (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHUCTEMAX CBOCH MECTHOCTH; N3MEHEHHH B HKOCUCTEMAaX Ha OMOJIOTHYECKUX MOJETX;

. CpaBHEHHE OMOJIOTMYECKHX 00BEKTOB (MIPUPOAHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI
CBOEM MECTHOCTH), MPOIIECCOB (ECTECTBEHHBIN U NCKYCCTBEHHBINH 0TOOP) U (popMynHpoOBKa
BBIBOJIOB HA OCHOBE CPaBHEHUSI.

2. B yennocmmuo-opuenmayuonnoti cgepe:

. aHaJIM3 M OIIEHKA PA3JIMYHbIX TUIIOTE3 CYIIHOCTH XKHU3HH, TPOUCXOXKACHUS KU3HU U
YeJI0BEKa, II100abHBIX SKOJIOTHYECKUX MPOOIeM U MyTel X pelIeHus, OCcaeACTBUI
cOOCTBEHHOM JIEATEIILHOCTH B OKpY KaloLIel cpesie; Ouonornyeckoil nHGopMaluu, noaydaeMon
U3 Pa3HbIX UICTOUHUKOB,;

o OLIEHKa 3TUYECKUX aCIIEKTOB HEKOTOPHIX UCCIIEI0OBAaHUI B 00J1acTH OMOTEXHOJIOTUU
(HampaBJIeHHOE U3MEHEHHE FeHOMa).

3. B cghepe mpyoosoii oesmenvHocmu:

o OBJIa/ICHUE YMECHUSMH M HaBBIKAMU TTOCTAHOBKH OMOJIOTHYECKHUX SKCIIEPUMEHTOB U
00BSCHEHUS UX PE3YIbTATOB.

4. B cghepe gpusuueckoii oesmenvrocmu:

o 000CHOBaHHKE U cOOJI0/IeHNE Mep TPO(UIAKTUKY BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX
NpUBbIUEK (KypeHHE, aJIKOTOJIU3M, HAPKOMAaHUsI ); TPABUJI MIOBEICHUS B IPUPOTHON Cpejie.



COJIEP)KXAHME TEM YYUEBHOI'O KYPCA
11 kaacce

1. OpraHu3MeHHbI ypoBeHb kuBoii MaTepun (174).
Opranu3MeHHBII YPOBEHB KHU3HU U €r0 PoJib B pupoje. Opranu3M Kak OMocucTema.
OOMeH BemIlecTB M MPOIECCHl KU3HEACSATEILHOCTH OpraHu3MoB. Perynsius mpoieccoB
KU3HEJEATSIILHOCTH OPTraHU3MOB. Pa3inuuus opraHu3MoB B 3aBUCUMOCTH OT CIIOCOOOB MTUTAHUS.
WuauBuayanbHOe pa3BUTHE OPraHW3MOB. DMOPHOHANBHBIM M MOCTAIMOPHUOHAIBHBIN MEPHOIbI
pa3ButTHs opranusMa. [locaeacTBrs BIUMSHUSA alKOroJisi, HAIKOTUHA U HAPKOTUYECKUX BEUIECTB HA
pa3BUTHE 3apOJIbIIIIA.

HacneacTBeHHOCTP M M3MEHYMBOCTH — CBOWCTBA OpraHU3MOB. ['eHeTHkKa — Hayka O
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U N3MEHYMBOCTH.

N3MeHYnBOCTh MPU3HAKOB OpraHU3Ma U €€ THUIIbI (HACJIeICTBEHHAsI U HEHACJICICTBEHHAs ).
Myranuu, ux MarepuanbHble OCHOBBI — U3MEHEHHUE T'€HOB U XpOMOCOM. MyTareHsl, X BIUSHUE
Ha OPraHU3M YEJIOBEKA U HA JKUBYIO IPUPOAY B LIEJIOM.

['eHeTyeckne 3aKOHOMEPHOCTH HAcIENOBaHUs, YycTaHoBIeHHble [.Mengenem, wux
[IUTOJIOTUYECKIE OCHOBBI. MOHOTMOPUIHOE W JUTHOPUAHOE CKpernuBaHue. 3akoH T.MopraHa.
XpoMOCOMHas T€OpHsl HACIAEACTBEHHOCTU. COBpEMEHHBIE MPEACTABICHUS O T'€HE, TEHOTUIIE U
TE€HOME.

I'eneruka mona W HacielOBaHUE, CUEIUIGHHOE ¢ mosioM. HacnencrtBennsie 6051€3HU, UX
npoQUIaKTUKA. DTUUYECKUE aCTIEKThl MEAUIIUHCKON T€HETHKH.

I'enetnueckue ocHoBbl cenekiuu. Bxiiang H.M.BaBuioBa B pa3HooOpasue CENEKIIHH.
VYuensie H.M.BaBuioB o meHTpax MHOrooOpasus U MPOUCXOXKICHUS KYJbTYPHBIX pPacCTCHHM.
OcHOBHBIE METOIbI CENEKIUHN: THOPUIN3ALNS U HCKYCCTBEHHBIN 0TOOD.

buorexnonorusi, ee JOCTHKEHHUS. OTHYECKHE AaCIEKThl Pa3BUTUS  HEKOTOPHIX
UCCJIEIOBAaHHUM B OMOTEXHOJIOTHH.

Bupycel — Heknerounasi ¢gopma CyIiecTBOBaHHUSI OPraHU3MOB. BupycHble 3a00IeBaHMs.
Cnioco6s1 60ps6s1 co CITH{om.

2. KuerouHblii ypoBeHb Opranu3zanuu ;ku3uu (59).
Kiterounslii ypOBEHb OpraHU3alMK KM3HU U €r0 posib B Ipupoje. Pa3Butue 3HaHUN O KIETKE.
MeToapl n3y4eHHsI KIETKH.
KneTka kak 3Tan 3BOIOIMH )KUBOTO B UcTOpUU 3eMin. MHoroo0Opasue kieTok u Tkanen. Kierka
— OCHOBHasl CTPYKTYpHasi U (GyHKIMOHAJbHAS €IMHUIA KU3HEACATEIbHOCTH OAHOKIETOUYHOTO U
MHOT'OKJIETOYHOTO OPTaHU3MOB.
OcCHOBHBIE TOJIOKEHHS KJIETOYHOM TEOpUHM. 3HAYEHHE KIIETOYHOH TEOPHUM B CTAaHOBIICHUU
€CTECTBEHHOHAY4YHOW KapTHHBI MUpAa.
OCHOBHBIE YacTU B CTPOEHUM KJIETKU. [IOBEpXHOCTHBIM KOMILIEKC KJIETKH — OHOJornyeckas
MeMmOpaHa. [{uromnasma ¢ opraHoujaMu ¥ BKIIOYEHUSIMHU. S IpO ¢ XpOMOCOMaMH.
[TocTosiHHBIE U BpeMEHHbIE KOMIIOHEHTHI KJIETKH. MeMOpaHHbIe 1 HeMeMOpaHHbIE OPraHOM/IBI,
uX (yHKIIHUU B KIIETKE.
ITpokapuoThl ¥ yKapHOTHL. | NIIOTE3BI TPOUCXOKACHUS SYKAPUOTHUECKHUX KIIETOK.
Kinerounsii nukn. [lenenue kineTkn — MUTO3 W Meno3. COMATHYECKHE U TOJIOBBIE KIIETKH.
OcoGenHocTr 00pa30BaHUS MOJOBBIX KIETOK.
Crpykrypa xpomocoM. Creruduueckue 6€IK XpoMOCOM, UX (PYHKITUU. XPOMATHH — KOMITJIEKC
JHK u cnenuduyecknx OenkoB. DyHKIMH XPOMOCOM KaK CHUCTEMbI T'€HOB. JIMIUIOMIHBIA U
rarioNIHbI Habop XpOMOCOM B KileTKax. ['OMOJIOrMYHbIE U HETOMOJOTHMYHBIE XPOMOCOMBI.
3Ha4yeHre BUA0BOTO MTOCTOSIHCTBA YHCIA, (POPMBI U Pa3MEPOB XPOMOCOM B KJleTKax. ['apMoHus u
11EeJIECO00Pa3HOCTH B )KUBOU KIIETKE.
JlabopaTopnasi padora:



4. W3yuenue cpoiictB kietku (MccrnenoBanme (a3 mMuTO3a HAa MHKPOIIpENapaTe KIETOK
KOHUMKa KOpHs. MccrienoBaHwe NPOHUIIAEMOCTH PACTUTEIbHBIX JKMUBOTHBIX KIIETOK.
Habumronenune mia3monmnsa 1 1emia3Moiin3a B KJIETKaxX dMUIepMUca JIyKa)

3. MouiekyasipHblii ypOBeHb NPOSIBJIEHUS KU3HU (74).
MonekynspHbIii ypOBEHB )KH3HHU, €T0 0COOEHHOCTHU U POJIb B IPUPO/IE.
OcHOBHBIE XMMHMUYECKHE COEIMHEHUS XUBOM Marepuu. Makpo- U MHKPO3JIEMEHTHI >KUBOTO.
Oprannueckue U HEOPraHWYECKHE BEIECTBA, UX POJIb B KieTKe. Boga — Ba)KHbIII KOMIIOHEHT
#KUBOro. OCHOBHBIE OMOIIOIMMEPHBIE MOJIEKYJIBI )KUBOW MaTEPUU.

Ponb oprannueckux BeHIECTB B KIJIETKE OpraHM3Ma 4ejoBeKa: OEJIKOB, YIJIEBOJOB,
JUNHUI0B, HYKJIEMHOBBIX KHCIIOT.

CrpoeHue 1 XMMUYECKUI COCTAaB HYKJIEMHOBBIX KUCIIOT B KJieTke. [ToHsTHE 0 HyKIIeoTHaE.
Crpykrypa u ¢yakiuu JJHK — HOcuTens HaciaeacTBEHHON WH(pOpManuu KIeTKd. Permukarus
JHK. Marpuunas ocnoBa perumkanuu [HK. IIpaBuno komrmmementapHoctu. ['en. [lousitue o
KozoHe. ['enetnueckuii koj. Ctpoenue, GpyHkuuu 1 MmHoroodpasue ¢popm PHK B kietke.

[Ipouieccel cuHTE3a Kak 4acTh MeTaboiu3Ma B KHUBBIX KieTkaX. (DOTOCHMHTE3 Kak
YHHMKaJIbHAsI MOJIEKYJIIpHAsl CUCTEMA IIPOLIECCOB CO3/1aHUs OpraHUYecKuX BeliecTB. CBETOBbIE U
TEMHOBBIE peakiuu Gorocunresa. Posb hoTocuHTe3a B pupo/ie.

[Tpomecchr OmocuHTE3a MOJIEKYN Oenka. JTambl CHHTE3a. MaTpudHOe BOCIIPOU3BOJICTBO
OENKOB B KIIETKE.

MounekynsipHble MPOLIECCHl PACIIEIIICHUs] BEIIECTB B 3JEMEHTApHBIX OMOCHCTEMAax Kak
yacTh MeTabonu3ma B KieTkax. lloHATHE O KIETOYHOM JbIXaHUH. bBEeCKUCIOpPOIHBIA U
KHCJIOPO/IHBIN ATAIbl JBIXaHUS KaK CTaIUH SHEPTETUIECKOTO 00ECIICUeHUS KIICTKH.

[ToHsTHE O TMIACTUYECKOM M DHEPreTUYECKOM OOMeHe B KieTke. Ponb perymsaropos
OMOMOJIEKYIISIPHBIX ITPOLIECCOB.

OnacHOCTh XUMHUECKOTO 3arpsi3HEHUs OKpykatouiel cpeasl. [lociencTsus nesareapHOCTH
yeloBeka B OKpyxkatomeil cpene. [lpaBuna mnoBeneHuss B HOpupojgHOM cpexe. Bpewms
HKOJIOTHUECKOM KYJIbTYphl UeJIOBEKa M OO0IIecTBa. DKOJOTHS M HOBOE BO33PEHHE HA KYIBTYpY.
DKojoruyeckas KyJabTypa — Ba)KHas 3ajjauya 4eJI0BEUeCTBa.

4. 3akawuenue (54)
O060011IeHIe 3HAaHUH 0 MHOTOOOPA3UH KU3HH, MPEICTABICHHON OHOCHCTEMaMH Pa3HbIX YPOBHEH
ci1okHOCTH. OTIIHYKME KUBBIX CUCTEM OT HEKUBBIX.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4aKOLINXCSH

Heo6xoauMele TpeOOBaHUS K YPOBHIO MOATOTOBKM OOYYaroOIIUXCS B COOTBETCTBUU C
tpedoBanusiMu ®I'OC k pe3ynpraTamMm 00yueHHUs U POPMUPYEMBIMU KOMIETEHIIUSIMH.
B pe3ynbrare uzydenus 61onoruu Ha 6a30BOM YpOBHE BBIIYCKHHMK JIOJDKEH 3HATH/IIOHMMATh:
* 0COOEHHOCTH >KU3HH Kak ()OpMBbI CYIIECTBOBAHUSI MaTEPUU;
* poiib GU3NYECKUX U XUMUYECKUX MPOLIECCOB B )KUBBIX CHCTEMaX Pa3JIMYHOTO
UEepapXHUECKOTr0 YPOBHS OpraHU3allnu;
* (yHaaMeHTalIbHbIE TIOHATHS O OMOJIOTHYECKUX CUCTEMAX;
* CYIIHOCTb IIPOIIECCOB OOMEHA BEIECTB, OHTOT€HE3a, HAC/IE€ACTBEHHOCTH U N3MEHUYHUBOCTH;
* OCHOBHBIE TEOPHH OMOJIOIUU — KJIETOYHYIO, XPOMOCOMHYIO TEOPHUIO HACIEICTBEHHOCTH,
IBOJIIOI[MOHHYIO, AHTPOIIOTCHE3a;
* COOTHOILIEHHE COLUAIBHOTO U OMOJIOTHYECKOTO B HBOJIIOIIMH YEIIOBEKa,
* OCHOBHBIE 00JJaCTH MPUMEHEHUSI OMOJIOIMYECKUX 3HAHUM B MPAKTUKE CEIbCKOTO XO35HCTBA, B
psifie OTpaciei MPOMBIIIIIEHHOCTH, IIPU OXPAHE OKPYXKAIOLIEH Cpebl U 310POBbs YEIIOBEKA.

B PE3YJIbTATC U3YUCHUA OuoJyioruu Ha 6a30BOM YPOBHE BBINIYCKHHUK JIOJDKCH YMETh.



. MOJIb30BAThCS 3HAHUEM OOIIEONOIOTHUECKUX 3aKOHOMEPHOCTEH it OOBSCHEHUS C
MaTepUaTUCTUYECKUX MO3ULIUNA BOMPOCOB MPOUCXOKACHHS U PA3BUTHUS KU3HU HA 3emIie, a
TaK)Ke Pa3JIMYHBIX TPYII PACTEHUH, )KUBOTHBIX, B TOM YHUCJIE U YEJIOBEKa;

o JaBaTh AprYMEHTUPOBAHHYIO OIEHKY HOBOW MH(OPMAIUH 0 OHOJIOTHYECKIM BOIIPOCaM;
. paboTaTh ¢ MUKPOCKOTIOM M M3TOTOBJIATH MIPOCTEHININE TIpermapaTsl As
MUKPOCKOIUYECKUX UCCIICIOBAHUM;

o peliaTh TeHeTUYEeCKUe 3aJa4u, COCTaBISTh POJIOCIOBHBIE, CTPOUTH BapUaLlMOHHBIE KPUBBIE
Ha PaCTUTEIILHOM W JKUBOTHOM MaTepuase;

. paboTtath ¢ yueOHOH U HAyYHO-TIOMYJIIPHOM JTUTEPATYPOH,

o COCTaBJIAThH IJIaH, KOHCIIEKT, pedepar;

o BIIQJICTh SI3BIKOM IIPEIMETA.

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Ne Bcero
HaunmenoBanue Tem Teopus IMpakTuka
n/n 4acoB
11 kiacc
1 Opranu3MeHHbIH YPOBEHb OpPraHU3aIun 17 15 2
KHU3HU
2 Kinerounsrit YPOBCHBb OpraHu3anuu 5 5 0
JKA3HU
3 MonexynsapHbIi YPOBEHb MPOSIBICHUS 7 7 0
JKA3HU
4 3akioyeHne 5 5 0
Bcero 34 32 2
COI'TTACOBAHO. COlLTTACOBAHO.
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