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PaGouasi mporpamma
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bazoBslii ypoBeHn

Cocrasniena Ha ocHoBe PI'OC,
NPUMEPHOI IPOrpaMMBI 110 GUOJIOrHH,
aBTOPCKOM MPOrpamMMbl

N.H. ITonomapeBoii

10-11 xmacc




HosicHUTeAbHAA 32ANUCKA

Pabouas mporpamma aapecoBana ydammumces 10-11 kjaccoB o061ieodpa3oBaTe/ibHOr0 yupexaenusi. PadGouasi nporpaMmma cocraBjieHa Ha
OCHOBe aBTOpckoil mporpammel kypca [Tonomapesa U.H., Kyumenko B.C., Kopuunosa O.A., JdparomunoB A.I'., Cumonosa T.C. buonorus: 5-11
kiaccel: nporpammbl/[.H. TTonomapéa, B.C. Kyumenko, O.A. kopauioa u 1p.]- M.: Benrana-I'pag, 2016. — 400 c.

Pabouas nporpamma coorBercTByeT @I'OC COO

[Ipenmer «buonorus» oTHOCUTCS K peaMeTHo o0nactu « EcTecTBeHHOHayUYHbIe PeAMeThD.

Llesas nporpamMmsbI:

CdopmupoBaTh y HIKOJIBHUKOB B Mpoliecce OMOJIOrMYecKoro 00pa3oBaHus MOHUMAaHUE 3HAUEHUS 3aKOHOB U 3aKOHOMEPHOCTEH CyIeCTBOBaHUS
U pa3BUTHUS JKUBOW TNPHUPOJBI, OCO3HAHME BEIMYAWIIECH IIEHHOCTH >KU3HU M OHMOJOTMYECKOTO pa3zHooOpasusi Hallel IUIaHEeThl, TOHUMaHHE POIU
IpolLiecca 3BOIIOIUHU U 3aKOHOMEPHOCTEH Mepeaayu HacleACTBEHHON HHPOpMAIUH 1Sl OObSICHEHUS MHOT000pa3us GopM >KU3HHU Ha 3emIie.

Cpoku peaju3anuu NporpaMmMsel — 2 roja.

OCHOBHBIM NPHHUMIOM OTOOpa MaTepuaja CIY>KUT HEMOCPEICTBEHHOE MPOJODKEHHE IMPOrpaMMbl Kypca Ouojoruu 5-9 kiaccos,
COCTaBIICHHBIX aBTOPCKHM KOJUIEKTHBOM TOA pyKoBoacTBoM mpodeccopa W.H. TlonomapéBoii (M:Benrana-rpad, 2015).Onupasice Ha cBeneHwus,
MoJIy4eHHbIe B 5-9 Kilaccax, B CTapIIel IIKoje Kypc OMOJIOTHU pacKpbIBaeT OoJiee MOJIHO U TOYHO C HAYYHOW TOYKHU 3peHHsS 001eOnoIorndecKkue
SIBJICHHSI M 3aKOHOMEPHOCTH, OCYILECTBIISIONINECS HAa Pa3HBIX YPOBHIX OpraHU3ALUHU )KUBOM MPUPOJIBI, M3JIAaraeT BaKHEHIINE ONOIOTHYECKHE TEOPUH,
3aKOHBI, TUIIOTE3bL. B cBsizu ¢ 3TuM mporpamma 10-11 kimaccoB mpencTaBiseT cojepkaHue Kypca OMoIoruu Kak MaTepuana BTOporo, 0oyee BHICOKOTO
YpOBHsI 0OydYeHUs, MMOCTPOSHHOTO Ha WHTETPUPOBAHHOW OCHOBe. PackppiTHe yueOHOTo conmepkaHus B Kypce obOmeit Ouomormm 10-11 kimaccos
MPOBOAMTCS 1O TEMaM, XapaKTEPU3YIOIUM 0COOEHHOCTH CBOMCTB KMBOU MPHUPOABI HA MOJIEKYJIIPHOM, KIE€TOYHOM, OPTraHU3MEHHOM, ITOMYISIIUOHHO-
BUJIOBOM, OMOT€OIICHOTHYECKOM, Onoc(hepHOM YPOBHSX OpraHU3aLUH KUBOW IPUPOIBI.

IIpennonaraembie pe3yabTaThl:

BbinycKkHUK Ha 62a30BOM ypPOBHE HAYYHTCH:

—  packpbIBaTh Ha MpUMepax posib OMOJIOrUK B (POPMUPOBAHUU COBPEMEHHON HAYYHOM KAPTUHBI MUPA U B IPAKTHUECKON JAEATEIbHOCTH JIIOJIEH;

— TIOHMMAaTh W OIMCHIBaTh B3aUMOCBSI3b MEXKIy €CTECTBEHHBIMH HayKaMu: OWoioruel, (QHU3MKOW, XWMHEH; yCTaHaBJIMBATH B3aWMOCBS3b
MIPUPOIHBIX SBICHUM;

— TIOHUMATh CMBICH, Pa3JINyaTh U ONMUCHIBATH CUCTEMHYIO CBSI3b MEXIYy OCHOBOIIOJIATAIONIIMMH OMOJIOTHUECKUMH TOHSATHSIMH: KJIETKA, OPTaHU3M,
BU/I, dKOcucTeMa, buocdepa;

—  HCIIOJIb30BaTh OCHOBHBIE METOJIBI HAYYHOTO TTO3HAHUS B YUEOHBIX OMOIIOTUYECKUX HMCCIEOBAHUSIX, TIPOBOJUTH SKCIIEPUMEHTHI 10 N3YUECHHUIO
OMOJIOTNYECKUX OOBEKTOB U SIBIEHUH, OOBSACHATH PE3YyIbTaThl SKCIIEPUMEHTOB, aHAIM3UPOBATh UX, (POPMYITUPOBATH BBHIBOIBI;

—  (opMynHupoBaTh TUTIOTE3bI HA OCHOBAHUH MPEITIOKESHHOW OMOIOTnYecKoi HHPOPMAITUH U TIPeJIaraTh BapUaHTHI IIPOBEPKHU TUTIOTES;

—  CpaBHHBATbh OMOJIOTHYECKHE O0BEKTHI MEKAY COOOH MO 33JaHHBIM KPUTEPUSM, JI€1aTh BBIBOABI U YMO3AKIIIOUEHUsI HA OCHOBE CPaBHEHUS;

—  00OCHOBBIBaTh €IWHCTBO JKUBOW M HEXKWBOH TMPUPOIBI, POJCTBO KUBBIX OPTaHU3MOB, B3aUMOCBSI3M OPTaHM3MOB M OKpYKalOIIeH Cpeibl Ha
OCHOBE OMOJIOTMYECKHX TEOPUH;

—  TIPUBOJUTH NIPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT OPTAaHUYECKUX COSMHEHHUH KIETKH (OCITKOB, )KUPOB, YIIIEBOIOB, HYKIEHHOBBIX KHCIIOT);

—  pacmo3HaBaTh KJIETKU (IIPOKAPUOT U 3YKApUOT, PACTEHUH M KUBOTHBIX) IO OMHCAHUIO, HA CXEMAaTUYECKHX HM300paXKCHHUSX; YCTaHABIHUBATh
CBSI3b CTPOCHUS M (PYHKIMI KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOT000pa3ue KIIETOK;

—  pacmo3HaBaTh MOMYJISILNIO U OMOJIOTUYECKUN BUJI IO OCHOBHBIM IPU3HAKAM;




—  ONHUCHIBATh (PEHOTUIT MHOTOKJIETOUHBIX PACTEHUH M KUBOTHBIX 110 MOP(HOJIIOTHIECKOMY KPUTEPHUIO;

—  00BACHATH MHOTOOOpa3ne OPraHu3MOB, IPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;

—  KJIacCU(pHUIMPOBATH OMOIOTHYECKHE OOBEKThl HA OCHOBAaHMM OJHOTIO MJIM HECKOJIBKMX CYHIECTBEHHBIX MPU3HAKOB (THUIIBI MUTAHMS, CIIOCOObI
IBIXaHUS M Pa3MHOXKEHHUS, OCOOCHHOCTH Pa3BUTHA);

—  OOBACHATH NPUUMHBI HACIIEICTBEHHBIX 3a00JI€BAHUN;

—  BBUBJISITH HM3MEHUUMBOCTb Yy OpPraHU3MOB; OOBSACHATH IPOSIBICHUE BUIOB H3MEHUYMBOCTH, HCHOJIb3Ysl 3aKOHOMEPHOCTH HM3MEHYHMBOCTH;
CpaBHUBATb HACJIEJCTBEHHYIO U HEHACIIEICTBEHHYI0 H3MEHUUBOCTB;

—  BBUBIATH MOp(osiorndeckue, (pU3NOJOTHUECKUE, MOBEICHUYECKUE AJalTallid OPraHU3MOB K Cpele OOMTaHUS M JEHCTBHIO SKOJIOTUYECKHX
(hakTOpoB;

—  COCTaBJIAITh CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B 3KOCHUCTEME (LIETIN TUTaHMS);

—  NPUBOJUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH COXpPaHEHUs OMopazHo00pa3us sl yCTOMUMBOIO Pa3BUTHSI U OXPaHbl OKpPY’KaloIIel Cpeabl;

—  OLEHMBATh JOCTOBEPHOCTH OMOJIOTHMUYECKOW MH(pOpPMALNH, TOTYIEHHONW M3 PasHbIX MCTOYHHKOB, BBIIEIATH HEOOXOANMYIO MH(OPMAIUIO /IS
HCIOJIb30BaHUS €€ B yUeOHOM NesATeIbHOCTH U PEIIeHUH TPaKTUUECKUX 3a7ay;

— TIPEACTaBIATH OWOJOTHYECKYI0 HWHGPOpPMANMI0O B BHIE TEKCTa, TaONMIbl, rpaduka, nuarpaMMbl W JelaTh BBIBOJBl HAa OCHOBAaHUHU
IIPEJCTABICHHBIX JAHHBIX;

—  OLEHHBATH POJIb AOCTIKECHHI T€HETHUKH, CEIEKIINU, OMOTEXHOJIOTUH B MIPAKTHYECKON ACATEIHHOCTH YeI0BEKa M B COOCTBEHHOH JKU3HHU;

—  OOBSACHATH HETaTUBHOE BIMSHUE BEIECTB (AIKOIr0JIsl, HHKOTHHA, HAPKOTUYECKUX BELIECTB) HA 3apO/IbIIIEBOE pa3BUTHE YEIIOBEKa,

—  OOBACHATH NOCIEACTBUS BIUSHUS MyTarcHOB;

—  OOBACHATH BO3MOXKHbIE IPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHUII.
BbinmyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHMThCS:

— JlaBaThb HaydHOe OOBsACHEHHME OHOJOrHyeckuM (QaxTaM, Ipolreccam, SBICHUSIM, 3aKOHOMEPHOCTSM, HCHOJb3ys OHOJOIMUECKHE TEOpUHU
(KJIETOUHYIO, IBOJIIOIIMOHHYIO), YUeHHUE 0 Onocdepe, 3aKOHbI HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH,

—  XapaKTepHu30BaTh COBPEMEHHbIE HAINpaBJIEHUs B pPa3BUTHM OWOJIOTHH; OIUCHIBATh HX BO3MOXKHOE HCIIOJIb30BaHUE B MPAKTUYECKOH
NeSITeNIbHOCTH;

—  CpaBHMBATh CIOCOOBI ACTCHUS KJIETKH (MUTO3 U MEH03);

—  pelaTh 3a7auu Ha noctpoeHue gpparmenta sropor nenu JJHK no npeanoxxennomy ¢pparmenty nepsoit, uPHK (MPHK) no yuactky IHK;

—  pelaTh 3aJa4d Ha OIpPENEICHHE KOJNYECTBA XPOMOCOM B COMAaTHYECKMX M IOJOBBIX KJIETKAX, a TAKXKE B KJIETKAaX NEpe] HA4aJlOM JIEJICHUS
(Melio3a WM MUTO3a) U 110 €r0 OKOHYAHUHU (1J11 MHOTOKJIETOYHBIX OpPTraHU3MOB);

—  pemiaTh I'€HETHYECKUE 3aJaud Ha MOHOTMOPHUIHOE CKpELIMBaHHME, COCTABJIATh CXEMbl MOHOTMOPHUIHOIO CKpEIIMBAaHUS, MPUMEHSS 3aKOHbI
HACJIEICTBEHHOCTH U UCHOJIb3Ys OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— YCTaHaBIMBAaTh THUI HACJIEJOBAHUS W XapakTep TNPOSIBICHUS TpPU3HAKA IO 33aJaHHOM CXeMe pOJOCIOBHOW, NpPUMEHSS 3aKOHbI
HACJIEICTBEHHOCTH;

— OLICHMBAaTh pE3yNbTAaThl B3aMMOJICHCTBHS 4YEJIOBEKA M OKPYKAIOLIEH Cpelbl, MPOTHO3UPOBATH BO3MOJKHBIE IOCIEICTBUS JIEATEIBHOCTH
YesioBeKa JJIsl CYIECTBOBAHUS OTJEJIbHBIX OMOJOrHYeCKUX 00BEKTOB U LIEJIBIX MPUPOIHBIX COOOIIECTB.

Cucrema OLeHKH JOCTH/KCHUH YUALIUXCS



CucremMa ONEeHKH I0CTHKEHHS TUIAHAPYEMbIX Pe3yIbTaToB
(npezmosnaraeT KOMIUTEKCHBII OX0/1 K OLIEHKe Pe3y.bTaToB 00pasoBarus)

/\.

JIndnocTHbIe pe3yabTaThl Meranpeamernbie [Ipeamernbie
obpasoBanus pesyabTaThl 06pasoBamms Pe3yabTATHI
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Jlnunocthbie pe3yIbTaTH Beuopnoe coepAanne OLEHKH MeTAIPEIMETHBIX
BBITTYCKHHKOB Ha CTYIIEHH OCHOBHOIO PE3YJAbTATOB Ha CTYTICHH OCHOBHOIO 001IEro
obuero o()pa';ouamm B IOJHOM Ok_)pa'l()BaHHﬂ CTPOUTCA BOKPYI™ JINHAMHKH (bopmnpomumu
COOTBCTCTBHH ¢ TpeDOBAHHAMHU H YPOBHS C(HOPMHPOBAHHOCTH
Cranjapra me MoIeKAT HTOTOBOJ YMEHUS YUUTHCSI
OLICHKeE.
\ [oprdens
JOCTHIREHHS
ofyuaromerocst Marepuaiibl, XapakTepusylomme

JOCTHKEHHS 00YYAIOIIMXCS B PaMKaX

BHEYPOYHOH  J0CYTOBOH JIeSITEIbHOCTH,
HanpuMep, pe3yabTaThl y4acTHs B
0JIHMITHA/IAX, KOHKYPCaX, CMOTPAX,
BBICTABKAX

Cucremarusnpopannbie
MaTepHaIbl Hab a0 1eHHi
(O1EHOYHbBIE JIHCTBI,
MatepHabl 1 JIMCThI
Ha0O/IeHHi U T. 11.)

Buibopkn rereknx
pabor
PopMaabIbIX |1
THOPUCCKHX

OCHOBHOIT HHCTPYMEHTAPHIi 17151 OLIEHUBAHUS Pe3yIbTATOB:
BONIPOCHI U 3aaHus yueOHnKOB «buomorus» 10-11 kimaccoB (mox pemakmueit M.H. Ilonomapéoii),
TUAKTHYECKUE MaTepUaJIbI,
TeCThI 10 n3ydyaembiM TeMam, KUMpr;
HCCIIeIOBATENLCKUE, TBOPUYECKHUE, MPAKTUIECKUE PAOOTHI,
® IIPOEKTHAs ESATEIbHOCTD.
O01asi XapaKTePUCTHKA Kypca OU0JIOT UM




PabGouass mporpamMma cocraBjeHa Ha OCHOBe aBTOpckoil mporpammbl Kypca IlonomapeBa M.H., Kyumenko B.C., Kopamiosa O.A.,
HparomuiioB A.I'., CumonoBa T.C. buonorus: 5-11 knaccer: mporpammsl/[.H. [Tonomapésa, B.C. Kyumenko, O.A. kopHuiosa u ap.]- M.: Benrana-
I'pad, 2016. — 400 c.

IIporpamma u coxepxkanue Kypca Ouonoruu 10-11 kiaccoB pa3pa®oTaHbl B IOJHOM COOTBETCTBUH CO CTaHAAPTOM CPEIHEro OOLIero
o0pa3zoBaHus 6a30BOTO YPOBHSI.

IIporpamma mocTpoeHa Ha Ba)KHOM COZAEP)KAaTENbHOW OCHOBE — I'yMaHH3Me, OMOLIEHTPU3ME U IMOJULEHTPU3ME B PACKPBITUM CBOWCTB KHMBOMH
OPUPOJIBI U €€ 3aKOHOMEPHOCTEH; MHOTOMEPHOCTH YPOBHEH OpraHM3allié JKU3HU; UCTOPHU3ME SIBICHUH B MPUPOJAE M OTKPHITUH B OMOJIOTHYECKOM
00J1acTH 3HaHUH; MTOHUMAaHUHM OMOJIOIMH KaK HAyKU M KakK SBJICHUS KYJIbTYpPbl; 3HAUCHUM OMOJIOTUU JJIS KU3HU JIOAEH U [l COXPAHEHUs MPUPOJBI.
[Iporpamma mpemycMaTpuBaeT OTPaKEHHWE COBPEMEHHBIX 33/ay, CTOSIIMX Mepes OMOJIOTMYEeCKON HayKo#l, pelieHue KOTOPBIX HampaBiIeHO Ha
COXpaHEHHE OKPY)KAIOLIEH cpezbl, >KMBOH HPUPOABI U 310pOBbs 4YeroBeka. Oco0oe BHMMAHHUE YJENEHO Pa3BUTHIO SKOJIOTMYECKOH KyJbTYphI
MOJIOAEXKHU, (OPMHUPOBAHNIO KOMIETEHTHOCTHBIX Ka4eCTB JMYHOCTH YYAIMXCS, Pa3BUTHIO IO3HABATEILHOW NEATENHOCTH (M, COOTBETCTBEHHO,
[I03HABATENbHBIX YHUBEPCAIbHBIX JEHCTBUI), YKPEIUICHUIO U PACIIMPEHUIO MPEJICTABICHUNH O HAyYHOH KapTHHE MHUpa C y4€TOM OMOJIOTMYECKHUX,
ATUYECKUX, T'YMAHUCTUYECKUX, KOMMYHUKATUBHBIX, SCTETUUECKUX U KYJIbTYpPOJIOTHYECKUX ACIIEKTOB.

WHTerpupoBaHue MaTepualioB M3 pa3iMyHbIX oONacTel Hayku OHOJOIMM B XOJ€ PACKPBITUS CBOMCTB JKMBOW HPUPOABI C MO3HMLUHU
MIPUHAJIEKHOCTH UX K Pa3HbIM CTPYKTYPHBIM YPOBHSIM OpPraHU3alluy KU3HU, UX SKOJIOTU3alMsl, KyJbTypoJoruyeckasl HalpaBJleHHOCTU U JIMYHOCTHO-
pa3BUBAIOIINN OJXO0/ A€TAI0T yueOHOE co/lepKaHNe HOBBIM M 00JIee MHTEPECHBIM IS yJalluXcsl.

Wznoxenne yyeOHOoro martepuana B 10 Kiacce HAYMHACTCA C PACKPBITHS CBOMCTB OMOC(HEPHOTO YPOBHS JKM3HU M 3aBEpIIACTCS M3YYCHUEM
CBOWCTB MOMYJIALIMOHHO-BUI0BOTrO ypoBHs. B 11 kiacce u3yueHue cBONCTB KMBOW MPUPO/IbI HAUMHAETCSA C OPraHU3MEHHOI'0 YPOBHS M 3aBeplIaeTcs
M3y4eHHEM CBOMCTB MOJIEKYJISIPHOTO YPOBHSI KHU3HU. Takas mociieoBaTeIbHOCT H3JI0KEHHS COJIepKaHmsI Kypca ononoruu odecrieunBaet B 10 kiacce
IIPEEMCTBEHHYIO CBSI3b C KypcoM OuoyIorMu 9 kilacca M MEXIpeAMETHYIO0 cBs3b ¢ Kypcom reorpadpun 9 m 10 xnaccos. M3yuenue B 11 kiacce
MIPOLIECCOB U ABJIEHUU MOJIEKYJISIPHOTO YPOBHS KM3HU MO3BOJISIET OCYIIECTBUTH MEXIPEAMETHYIO CBSA3b C KYpCOM OPraHMUYECKON XUMUHU.

N3yuenune Ouonoruu Ha 06a30BOM YypOBHE HAIPaBICHO, TJaBHBIM OOpa30M, Ha peaM3aluio KyJIbTYypOJOTMYecKOoW (YHKIMH B OOIIMX
KOMIIETEHTHOCTSIX OMOJIOrM4ecKOro o0pa3oBaHus Ha MOJArOTOBKY BBICOKOPA3BUTOM JIMYHOCTH, CHOCOOHON K aKTUBHOW AESITEIbHOCTH; Ha Pa3BUTHE Y
o0yyJaroImuxcs HHAUBUIYaIbHBIX CIIOCOOHOCTEN, (JOPMHUPOBAHNE COBPEMEHHOTO HAYYHOTO MUPOBO33PEHHUS.

B nporpamme npegycMoTpeH pe3epB cBOOOJIHOTO yueOHOr0 BpeMeHU AJis 0oJiee HIMPOKOT0 UCIOIb30BaHUs UHBIX (DOPM OpraHu3anuu y4eOHOro
npoiiecca (J1adbopaTopHble pabOThI, CEMUHAPBI) U BHEAPEHHSI COBPEMEHHBIX Me1arOrMYeCKUX TEXHOIOIHH.

MecTto Kypca 0M0JIOTHM B_Y4eOHOM IJIaHe

ITporpamma pa3paboTaHa B COOTBETCTBHHM ¢ 0a3UCHBIM y4EOHBIM I aHOM IS

ypoBHs cpenHero oomero obpaszoBanus 10-11 kmaccoB. O6miee yuciio ydeOHBIX YacoB 3a roja oOydenus cocrapisger 103, u3 vux 35 (1 u B
Heneno) B 10 kimacce, 68 (2 u B Henento) B 11 kiacce.

Jlannast paGodvast mporpamMma coctaBiieHa B cooTBeTcTBUH ¢ YueOHbM ianoM ['BOY COII ¢ Hooe YcemanoBo Camapckoit o0macTu u
rofoBeIM KajeHaapHeiM rpapukom 'bOY COILL ¢ HoBoe Yemanoo Camapckoii obnactu.

VYyeOuuku 6uonoruu ans 10 u 11 kitaccoB sIBISIFOTCS IBYXYpPOBHEBBIMU. VIX OCHOBHOI MaTepual mpeiHa3HayeH JUIsl OpraHu3aluyd 00y4eHus B
COOTBETCTBHH C TPEOOBAHUAMHM K MPEIMETHBIM pe3yibTaTaM OCBOEHHUS 0a30BOro Kypca OMOJIOTHH B 1IKOJIE. JIONOTHUTENbHBIN MaTepuall MOXeT ObITh
HCIOJIb30BaH BO BHEYPOUHOU JESATEIbHOCTH.

Conepxanue kypca ouonoruu 10-11kmaccoB 6a3oBoro ypoBHs, PesepBHoe Bpemst OyAeT HUCIOIb30BaHO Ha U3y4YeHUE MPOOIEMHBIX U.BOIPOCOB Kypca,
MPOBEACHUE DKCKYPCHUH, MPAKTUIECKUX padOT, KOHTPOIHHO-0000IIAIONINE YPOKH.
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JIMYHOCTHBIE, MeTanpeAMeTHbIE M NIPeIMETHbIE Pe3YJIbTATHI 0CBOEHHUS Kypca 0M0JI0THH
JIn4HOCTHBIE pe3yJIbTaThl:
* chopMHpPOBAaHHOCTH MOTHUBAIIMU K TBOPUECKOMY TPYIY, K paboTe Ha pe3ysbTaT; O0epekHOMY OTHOIICHHIO K TIPUPOJIC, K MATEPUATBHBIM U TyXOBHBIM
LIEHHOCTSIM;

* chopMHpOBaHHOCTH YOSXKIEHHOCTH B BAsKHOM POAM OHOJIOTHH B KU3HU OOIIECTBA,

* peayin3anysi STUYECKUX YCTAHOBOK HO OTHOIIEHUIO K OMOJIOTMUECKUM OTKPBITHSAM, UCCIIEI0BAaHUAM U X PE3yIbTaTaM;

* chopMHPOBAaHHOCTH HAYYHOU KapTHUHBI MUPA KaK KOMIIOHEHTa O0IIeYeI0BEYECKOM U TMUHOCTHOM KYJIbTYphl Ha0a3e OMOIOrHuecKUX 3HaHUM U
YMEHU;

* IPU3HAHUE BBICOKOI LIGHHOCTH >KU3HU HO BCeX €€ MPOSBIICHUSX, 3J0POBbsI CBOETO U IPYTUX JIOCH; peanusalys yCTaHOBOK 3JJ0pOBOro o0pasa
KU3HU;

* chopMHpPOBAaHHOCTH MTO3HABATEILHBIX MOTUBOB, HAMPABICHHBIX Ha OBJIa/ICHUE HABBIKAMH CAMOCTOATEIHLHOTO MPHOOPETEHUS HOBBIX 3HAHUIA;

* 3HaHKE O MHOI000pa3uu KUBOW MPUPO/IbI, METO/IAaX €€ N3YUEHMsI, POJIU YUEOHBIX YMEHUMN I TUYHOCTH, OCHOBHBIX IIPUHIIUIIOB U MPaBUJ
OTHOIICHHUS K KUBOU MPUpPOJE.

MertanpeamMeTHble pe3yJbTaThl:

* OBJIQJICHUE COCTABJISAIONIMMH HCCIIEI0BATENbCKON U MTPOEKTHOM J1eATEIbHOCTH, B TOM YHCJIE YMEHUEM BUETH MIPOOJIEMY, CTaBUTh BOIPOCHI,
BBIJIBUTATh TUIIOTE3bI, ABATh ONPE/ICICHUS OHATHIM, KJIacCu(UIMPOBaTh, HA0II01aTh, TPOBOJANUTH SKCIIEPUMEHTHI, JIEJIaTh BHIBOJIBI U 3aKITFOUCHUS,
OOBSICHAITH, I0KA3bIBATh, 3AIIMIIATh CBOU HJICH;

* KOMIIETEHTHOCTh B 00JIaCTH MCIIOJIb30BaHMSI HHPOPMOHHO-KOMMYHUKATHBHBIX TexHoJorui (MKT), ymenne paboraTh ¢ pa3HBIMH HCTOUHHUKAMH
Ouosiornuyeckoil nHpopMaIK; CaMOCTOATEIEHO HAXOAUTh OMOIOTHYECKYI0 MH(OPMAIIUIO B pa3IMYHBIX HCTOYHHUKAX (TEKCTE yUeOHHUKA,
JIOTIOJTHUTEBHOMN JIUTEpaType, CIPaBOYHUKAX, CIIOBAPSAX, HHTEPHET-PECYPCAX); aHAJTU3UPOBATh U OLIEHNWBATh MH(OpPMaLIKIO, TPeoOpa3OBhIBATh €€ U3
OJIHOH (OPMBI B JIPYTYIO,

* YMEHHE aJIeKBaTHO HCIOIb30BaTh PEUEBBIE CPECTBA AUCKYCCUU M apryMEHTAIMH CBOEH MO3UIIMH, BBICTYIIMBATD U CPABHUBATh Pa3HbIE TOUKHU
3peHus1, apryMEHTUPOBATh CBOKO TOUKY 3PEHUs, OTCTauBaTh CBOIO IO3HIINIO;

* CIIOCOOHOCTD BBIOUPATH 1I€JIEBBIE U CMBICTIOBBIE YCTAHOBKHU Il CBOMX JEHCTBUI, TOCTYNKOB IO OTHOLIEHHIO K )KHUBOW MIPUPOJIE, 3J0POBbIO CBOEMY U
OKPY>KAIOIIHX.

IIpenmeTHble pe3yJbTaThl:

* XapaKTepUCTHKA COJIepKaHMsI OMOJIOrMYECKHX TeOpUH (KJIETOYHOHN TeopuH, sBotormonHoi Teopun Y. [lapsuna), yuenus B.1. Bepnanckoro o
ounocdepe, 3akoHOB I'. MeHnens, 3aKkOHOMEPHOCTEH N3MEHYMBOCTH, BKJIa1a BRIIAIOIIMUXCS YIEHBIX B PA3BUTHE OMOJIOTHIECKON HAYKH;

* YMEHHUE ONPEENATh CYIIeCTBEHHbIE MPU3HAKH OMOIOTHYECKHX 00BEKTOB U MPOLIECCOB, COBEPIIAIOIIMXCS B )KUBOI MPUPOJIE HA PA3HBIX YPOBHAX
OpraHM3allly KU3HU; YMEHHE CpaBHUBATh MEKIy co00i pa3nnyHble OMonoruueckre oObeKThl; CPABHUBAThH U OLIEHUBATh MEX]y COOOHM CTPYKTYpHBIE
YPOBHH OpraHU3alUuU KU3HU;

* 00bsCHEHUE POJIH OMOJIOTHH B (POPMUPOBAHNN HAYYHOI'O MUPOBO33PEHMUSI; BKJIa/1a OMOIOTMYECKUX TEOpHil B (popMHpOBaHNE COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHBI



MHpa; OTPULIATEIBHOIO BIUSHUS AJIKOT0JIs1, HUKOTHHA, HAPKOTUYECKUX BEILECTB HA PA3BUTHUE 3aPO/IbIILIA YEIOBEKA; BIUSAHUSA MyTareéHOB HAa OpraHu3M
YeJI0BEKa, SKOJOTMUECKUX (PaKTOPOB HA OPTaHU3MbI; IPUYMHBI SBOJIIOLIUH, U3MEHSIEMOCTH BUJIOB, HACIEICTBEHHBIX 3a00I€BaHU, MyTaIHii,
YCTOMYMBOCTH ¥ CMEHBI SKOCHCTEM;

* YMEHHE NIPUBOJUTH JOKA3aTEIbCTBA €AUHCTBA JKUBOU U HEXKUBOM IIPUPOABL, €€ YPOBHEH OpraHU3alMU U BOJIIOLUHU; POJCTBA KUBBIX OPIaHU3MOB U
OKpYy’Karolel cpesibl; HEOOXOJUMOCTH COXPAaHEHHsI MHOT00Opa3us BU0B;

* YMEHUE MOJIb30BaTHCS OMOJIOTMYECKONM TEPMUHOIOTHEH i CUMBOJIUKO;

* YMEHUE pellaTh 3JeMEHTapHble OMOJIOTNYECKHE 3aJaul, COCTABIISTh HJIEMEHTAPHBIE CXEMbI CKPEIIIMBAHUS M CXEMBbI IEPEHOCA BEIIECTB M SHEPIHH B
JKOCHCTEMaX (LIENU TUTaHUs);

* YMEHUE NPOBOAUTH aHAJIM3 U OLICHKY Pa3IMUYHbIX TMIIOTE3 O CYIIHOCTHU >KU3HH, O IPOMCXOMKAECHUH KU3HU U YEJIOBEKA; INT00AIbHBIX 3KOJIOIHYECKUX
npoOJIeM U IyTeH WX pelIeHHs; MOCIeACTBUN COOCTBEHHOH IEATEIIbHOCTH B OKPY)KAIOIIEH cpejie; Ype3BbIYaHbIX CUTYallui IPUPOAHOTO U
TEXHOTE€HHOI'0 XapakTepa; Ouojoruyeckoi HHGopmau,

IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB;

* OLICHKY 3TUYECKUX aCIEKTOB HEKOTOPBIX MCCIIEeIOBAaHUN B 001aCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUS, HCKYCCTBEHHOT'O OILUIOIOTBOPEHUS,
HaIpPaBJIEHHOTO U3MEHEHHS TEHOMA);

* [IOCTAaHOBKY OMOJIOTHYECKUX IKCIIEPUMEHTOB 1 00BSICHEHNE UX PE3YJIbTaTOB.

CoaepskaHue TeM Y4e0HOI0 Kypca:

Ilepeuenn U Ha3BaHMe pa3/iesia U TeM Kypca 10 rogam o0y4eHHs, He00X0AMMOe KOJIUYeCTBO YacoB /ISl pa3/ieia, TeMbl:
Paznen 1. BBenenme B Kypc o0mieit Omossorumn

Paznen 2. buocdepHblii ypoBeHb KU3HH

Paznen 3. buoreoneHoTH4YeCKHii YPOBEHbD KU3HH

Paznen 4. TlonysiuMOHHO-BH/I0BOI YPOBEHb KU3HH

Paznienn 5. Opranu3MeHHbINi YPOBEHb KU3HU

Paznien 6. KieTrouHblii ypoBeHb KM3HH

Paznienn 7. MoJieky/JIsIpHbIN YPOBEHb KU3HU

Pe3epBHOe Bpemst

Coaepixanue yueOHOIl TeMbl; OCHOBHbIE BOIIPOCHI; IPAKTHYECKHE U JIA00paTOPHbIe padoThl, IKCKYPCHUH, HCII0JIb3yeMble IIPU 00yUeHHH
Pa3zoen 1 Beenenue B Kypc o01eil 6nonornu
buonorus xak Hayka. Otpaciu OU0I0THH, €€ CBSA3H C IPYrUMU HayKaMH. 3HaYeHUE pakTudeckoi ononorun. OCHOBHBIE CBOMCTBA KU3HH.
OTnuuuTeNbHbBIE TPU3HAKU
xuBoro. buonornueckue cucreMsl. bruocucrema kak CTpyKTypHas eqUHHIIA )KUBOM MaTtepun. O01ye npu3Haku OMOCUCTEM. YPOBHEBasl OpraHU3aIus
KHUBOH MPUPOABL. Poib Ouonocuueckux meopuil, uoei, cunomes 8 hopMupo8anuu co8peMeHHOl ecmecmeeHHOHAYYHOU Kapmuhbl MUpa.
MeTtobl U3ydeHHsl )KUBOM MpUpo bl (HaOII0AeHNE, CpaBHEHHE, ONIMCAHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNE). B3aumocesass npupoost u Kyaismypol.
Oxckypcus 8 npupody MHorooOpas3ue BUAOB B POTHON MIPHUPOJIE.
Pa3zoen 2. buocgepHblii ypoBeHb KUZHH
Ocobennoctu 6uocdepHoro ypoBHs opranuzaiuu xusHu. Yuenue B.W. Bepuaackoro o 6uocdepe. @PyHKINU )KUBOTO BelecTBa B buocdepe.
['unoTe3bl 0 MPOUCXOXKIEHUH KU3HH (KUBOTO BellecTBa) Ha 3emiie. Pabotel A.W. Onapuna u /. XonaeitHa. DBomtonus 6uocdepsl. ITarsl




OMOJIOrNYECKO SBONIIOLIMH B pa3BUTHH Onocdepsl. buonornueckuit kpyroopot. KpyroBopot BemiecTB u HOoTOK 3Hepruu B 6nocdepe. buocdepa kak
riobanpHas OMO- U SKOCUCTEMA. Y CTOHYHBOCTh Onocheps! U e€ npuunHbl. UenoBek Kak xutenb ouocdepst. [modanpHbIe M13MeHEHUs B Onocdepe,
BbI3BaHHBIE JICATEIBLHOCTHIO YeI0BeKa. Posib B3aMMOOTHOIIIEHNH YeloBeKa U MPUPO/bl B pa3BUTUU Onochepbl. Cpeabl )KU3HU OPraHU3MOB Ha 3emiie.
Dkonoruveckre (pakTopsl Cpeabl: A0MOTUYECKUE, ONOTHUECKUE, AHTPOIIOTCHHEIE.

3HayeHHe KOJOrMUECKUX (PaKTOPOB B )KU3HU OPraHU3MOB. OnmumanvHoe, 02paHudusaioujee u CUCHAIbHOe 0eticmeus IKOJI02UYECKUX PaKmopos.
Paszoen 3. BuoreoneHoTHYECKHUI YPOBEHb KU3HU

OcobeHHOCTH OMOreoLIeHOTHYECKOT0 YPOBHS OpraHu3aliy *KHUBOM MaTtepuu. bruoreornenos kak 6rocrcrema 1 0coOblil ypOBEHb OpraHNU3aLUU JKU3HU.
buoreonenos u sxocucrema. CTpoeHue 1 cBoiicTBa Ororeorenos3a. Bunosas u npocTpaHCTBEHHAs CTPYKTYypa OnorieHo3a. Turibsl cBszel u
3aBUcUMOCTeH B 6roreoneHose. [IpucrnocobieHnst opraHn3MoB K COBMECTHOM KU3HU B OMOI€0IeH03€, KPYTOBOPOT BELECTB U IPEBPALLCHHSI SHEPTUU
— TJIABHOE yCJIOBUE

CYIIECTBOBAHUS OMOTeO0LeH03a (IKOCUCTEMBI). Y CTOHUMBOCTD M TUHAMUKA OMOT€0LIeHO030B (3KocucTeM). buonoeuueckue pummol. Camopeynayus
aKocucmem. 3apokKIACHUE U CMEHA OMOTEOIICHO30B. MHOT000paszne OMOreoeH030B (IKOCUCTEM). ATpo3KocUCTeMBIL. [1o0depaicatue
paznoobdpazusdsKkocucmem. IKo102U4eCKUe 3aKOHbL NPUPOOONONb308AHUSL.

Jlabopamopnas paboma Ne [

ITprucnocoOaeHHOCTh PACTEHU U )KUBOTHBIX K YCJIIOBUSM JKU3HU B JIECCHOM OHMOTEOLEHO3E.

Pa3zoen 4. TlonyIAMOHHO-BUI0BOH YPOBEHb KU3HU

Bup, ero kpurepuu u crpykrypa. Iomynsanus kak HagopraHuzMeHHas 6uocucrema — (opma CyliecTBOBaHUs BUua U oco0asi reHeTH4ecKas cucreMa.
Pa3Butne 3BomonoHHbIX uaei. 3uauenue padort XK.-b. Jlamapka. Oontonmonnoe yuenue Y. Jlapuna. [lonynsauns — ocHOBHas

€IMHUIIA YBOIIOLUH. J{BHXKYIIIME CHIIBI U (PaKTOPBI SBOJITIOLMU KUBOU Npupobl. Pe3ynbrarsl sBommonnu. MHoroo6pasue Buj1oB. Cuctema KHUBbIX
opranu3mMoB Ha 3emiie. [Iprcrmoco0ICHHOCTh OPraHu3MOB K cpenie ooutanus. OOpa3oBaHre HOBBIX BUAOB Ha 3emie. CoBpeMeHHOE yaeHue 00
HBOJIIOLUM — CHUHTeTHUecKas Teopus 3omonuu (CTI).

YesoBek KaK YHHKAJIBHBINA BUJI )KUBOH MPUPOJIBI. DTAITBI MPOIIECCa MPOUCXOKICHHS U DBOJIOINHY YeIOBeKa. [ MIOTe3bI O MPOUCXOKACHNUN YeJI0BEKa 1
ero pac. ETMHCTBO yenoBevyeckux pac.

OcHOBHBIE 3aKOHOMEPHOCTH BONIONNHU. bronorndecknii mporpecc u Ononornaeckuii perpecc. OCHOBHBIE HAIIPABIICHHSI SBOJIIONUHN: apoMop(do3,
UAMOAIaNTalus U JIereHeparusl.

IIpobnema coxpanenus 6UOLOCUYECKO20 PAZHOOOPA3USL KAK OCHOB8A YCMOUYUB020 pazeumus buocgepuvl. CTpaTerusi COXpaHEHUs! IPHUPOTHBIX BUIOB.
3Ha4yeHre NONy/ISIMOHHO-BUI0BOTO YPOBHS XKHU3HH B OHocdepe.

Jlabopamopnas paboma Ne 2 Mopdonoruueckre KpuTepun, UCIOJIb3yeMble IPU JIEJIEHUN BUJIOB.

Jlabopamopnas paboma Ne 3 HabnroneHue npu3HakoB apoMopdo3a y pacTeHUH U KUBOTHBIX.

Oxckypcus 8 npupody Ce30HHBIE U3MEHEHHUS (PUTMBI) B )KUBOW TTPUPOJIE.

Paszoen 5 OpranusMeHHbIH YPOBeHb KHU3HU

Opraan3m kak 6rnocucreMa. OOMeH BEIIECTB M MPOIECCH JKU3HEACATEIIEHOCTH OPTaHU3MOB. PeryIsinus mpomeccoB Ku3HeIeITETbHOCTH OPTaHI3MOB.
Tumnbl nmuTaHus opraHu3MoB: rerepoTpodsl U aBTpodbl. PazMHOKEHNE OpraHN3MOB — I10JIOBOE U Oecrioyioe. 3HaueHre OIUI0I0TBOpeHus. J{BoitHOoe
OIIJIOZIOTBOPEHHE y TOKPHITOCEMEHHBIX (I[BETKOBHBIX) PACTeHUH. McKyccmeenHoe onio0omseopetue y pacmenul u dxcugomuuvix. HAUBHyaTbHOE
pa3BUTHE OpraHn3Ma (OHTOreHe3). DMOPUOHATBHBIN U MOCTAIMOPHOHANIBHBIN MEPHOBI pa3BUTHS opranu3ma. IlocineacTBus BIUSHUS alKOTr oI,
HUKOTHHA M HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE 3apO/IbIIa YyeoBeKa. HacaeIcTBEeHHOCTh M HI3MEHUYHMBOCTh — CBOMCTBA OpraHn3MoB. | eHeTHka —
HayKa 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH. VI3MEHYMBOCTH MPU3HAKOB OpraHu3Ma U €€ TUIIbI (HaCIeCTBeHHAs U




HEeHacJIeICTBEHHas ). MyTanuu, X MaTepuaibHas OCHOBa — U3MEHEHHE F€HOB U XpOMOCOM. Mymaezensl, ux e1usHue Ha Opeanu3m Yeno8eKd U HCugyio
npupody. I'eneTnueckue 3aKkOHOMEPHOCTH HACIIEOBAHUS, YCTAHOBIICHHbIE

I'. MenneneMm, uX MUTOJOTHYECKUE OCHOBBL. MOHO- 1 TUTHOpUIHOE cKpemmBanue. OTkioHeHus ot 3akoHOB I'. Mennens. 3akon T. Moprana.
B3anmopencrerue reHoB. XpoMOCOMHAs TEOPUS

HacyencTBeHHOCTH. COBPEMEHHBIE NIPEACTABIEHUS O T€HE, FCHOTUIIE M TeHOME. | 'eHeTrKa 1oJ1a ¥ HaclIe0BaHue, CLEIJICHHOE C IOJIOM.
HacnencrBennsie 0051e3HM YeNOBEKa, UX MPO(UIAKTHKA. Dmuueckue acnekmol MeOUyuHckou ceHemuxu. GakTopel, ONMpeIeNIONIe 310pPOBbE
qeioBeKa. Teopuecmeo Kaxk ¢paxmop 300po6vs u nokazamensb 0opasa sHcusnu yenogeka. I'eneTnueckue ocHOBbI cestekunu. Bxnag H.W. BaBunosa B
pa3BuTHe cenekunu. Yuenue H.W. BaBunoBa o neHTpax mpoUCXOXKACHUS KyIbTYPHBIX pacTeHHid. OCHOBHBIE METOJIbI CEJIEKIIUU: THOPUIN3AINS U
HCKYCCTBEHHBIN 0TOOp. bruorexnonorus, e€ 1ocTuxkeHns. ITUUECKUE aCHEKThl HEKOTOPBIX UCCIEI0BAHNUN B OMOTEXHOJIOTUH (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAIIPABICHHOE U3MEHEHHE reHoMa). Bupycsl — Hekierounast ¢popma xu3Hu. Bupycuslie 3aboneBanus. CriocoOs
npodunaktuku CIIN/]a. Opranu3MeHHbIN YPOBEHB KU3HH U €T0 POJIb B IIPUPOJIC.

Jlabopamopnas paboma Ne 4 MoaudukanmoHHass U3MEHYUBOCTb.

Pa3zoen 6. Knerounblii ypoBeHb KM3HU

Pa3Butue 3nHanuii o knerke (P. I'yk, K.M. bap, M 4. [lneitnen, T. llBann, P. BupxoB). Llutonorus — Hayka o kjieTke. MeToabl U3yuyeHus KJIETKU.
Bo3HuKHOBEHNE KIIETKU KaK 3Tall 3BOJIIOLMOHHOIO pa3BUTHUSA >kU3HU. KileTka — OCHOBHAas CTpyKTypHasi, (PyHKIIMOHAJIbHAsI U TeHETUYECKas eIMHHIIA
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpraHu3MoB. MHorooOpa3sue kieTok u TkaHeil. Kierounas teopusi. 3HaueHHe KJIETOUHOM TEOPUHU B CTAHOBJICHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHOM KapTUHBI MUpa. OCHOBHBIE YacTH KJIeTKH. [ToBepxHOCTHBIN KoMIuIeke. [{uTomiasma, e€ opraHouasl U BKIOUCHHUS.
Snpo. ITocTossHHBIC 1 BpeMEHHBIE KOMITOHEHTHI KJIeTKH. MeMOpaHHbIe 1 HEeMEMOpaHHbBIE OPTraHOU/bI, UX (DYHKIIMH B KIIETKE.

JlosiaepHble (IPOKApUOTHI) U SAEPHbIE (3YKAPHOTHI) OPraHU3MBbL. [ unomessl 0 npoucxodxicoeHuu sykapuomudeckoli Kiemxu. JXU3HEHHbIN LUK KIETKH.
Jlenenue KIeTKH — MHUTO3 U Melo03. ComaTHyecKue 1 MoIoBbIe KiIeTkin. OCOOCHHOCTH 00pa3oBaHMsI MOJIOBBIX KIIETOK. CTpyKTypa v GyHKIHA
xpoMmocoM. Cneyuguueckue 6enku xpomocom, ux ¢ynxyuu. Xpomatud. Kommnakruzanus XxpomocoM. JHUIIOUAHBIN U ralulonIHbIH HA0OpBl XpPOMOCOM.
I'omonornuneie

Y HETOMOJIOTUYHBIE XPOMOCOMBI. [ apMonus u yenecooopasnocms 6 dcugou npupode. KieTouHbI ypoBeHb OpraHu3alliy )KU3HU U €r0 poJib B
IPUPOJIE.

Jlabopamopnas paboma Ne 5 ViccnenoBanue (a3 MUTO3a Ha MUKpOIIpenapare KJIETOK KOHYMKa KOPHS.

Pa3zoen 7. MonekyIsipHbIH YPOBEHb KM3HU

XHWMHYECKUH COCTaB KIETKU. Makpo- 1 MUKpodJieMeHThl. OpraHM4ecKkue U HEOPraHUYECKUE BEIIECTBA, UX POJIb B KIETKE. MOHOMEpHBIE U
NoJINMEepHbIE coeuHeHHs. OCHOBHBIE OMOIOJIMMEPHBIE MOJIEKYJIbI )KUBOM MaTepuu. CTpoeHHE U XUMUUYECKUH COCTaB HYKJIEMHOBBIX KHCIIOT.
Crpyxtypa n ¢ynkuun JIHK. Peruukanus JJHK. Matpuunas ¢pynkuus AHK. IIpasuio

koMIuieMeHTapHocTu. ['en. ['enernueckuit koa. [Tonsitue o konone. Crpoenue, pyHkiuu u Muorooopasue gopm PHK B kietke. Ocobennocmu J[HK
KJIeMOK 9YKapuom u npoKapuom.

[TnacTuyeckuii u sHEepreTrdeckuii ooMeH. [Iporecchl cuHTe3a Kak yacTh MeTaboan3Ma XUBOM KieTku. PotocuHTe3. CBETOBBIE M TEMHOBBIE PEAKITNH
¢dorocuntesa. Posb porocunTe3a H

npupojae. XeMocHuHTe3. JTanbl OnocruHTe3a 6enka. MonekynspHble MPOLECChl pacillelIeHHsI BEIECTB B KieTKe. [[oHATHE 0 KJIETOYHOM JbIXaHHH.
BbeckucnopoaHblii ¥ KUCTIOPOIHBIN 3TAMbI ABIXaHUS KaK CTaAUN 00eCTIeYeHUs KICTKH dSHEpTHel. Pecyiamopbi OUOMONEKYIAPHBIX NPOYECCO8.
[TocnencTBus nesaTenbHOCTH YyeraoBeka B Onocdepe. OnaHOCTh XMMHUECKOT0 3arps3HEHMs OKpy»Katoleil cpeabl. [IpaBuia noBeneHus: B IpUpOIHOM
cpene. 3nauenue dKOI02UUeCKOM KYIbmypbl Yenoseka u 0oujecmea. MoneKyIsipHbli ypOBEHb JKU3HHU, €T0 0COOEHHOCTH U POJIb B IPUPO/IE.




KypcueoM BblJIeJIEH MATEPHAJ, KOTOPBIH MOMJIEKNT H3YIEHHI0, HO He BKJII0YEH B TpeOoBaHusl K YPOBHIO MOATOTOBKH BLINYCKHHKA.

TpeOoBanus Kk 3HAHMSAM M YMeHHSIM O00YYaIOIIMXCSl K KOHIy M3y4YeHMs pasjiena (ompadcensvl 6 pasoene «llnanupyemvie pezyiomamol
u3yyeHus yuebHo20 Kypcay.

@opMBbI M BONIPOCHI KOHTPOJISI:

® YCTHBI ompoc

®  TECTUPOBAHUE

®  TEPMHHOJIOTUYECKHIA AUKTAHT

e [pakTHYeckas pabota
- BBIJIBMDKEHHE TMIIOTE3bI, LIeJIeNoIaraHue, OpeIeleHue 3a/1a4, IOCTPOCHUE IUIaHa Pealn3allii IPOEKTa;
- CO3JJaHHE MPOCKTA,;
- COOOIIEHNE yYaIerocs ¢ AEMOHCTpauel pe3yabTaToB HaOII0ICHHIA;
- y4acTue B IUCKYCCUU M0 PEIICHUIO MPOOIEMHOr0 BOMPOCa;
- OIICHWBAaHUE OTBETA yUYCHHKA,
- IPE/ICTAaBIICHUE PE3YJILTATOB pabOThI ¢ MH(GOPMALMOHHBIMU UCTOYHUKAMU,
- IPaBUJILHOCTH OTBETA Ha IMOCTABJICHHBIN BOIPOC, yMeHHE (DOPMYyITHUPOBATh BOIPOC;
- pelieHrne OMOIOTHYeCKUX 3aay;
- OTBET IO TECTOBBIM 33/IaHUSIM;
- 3aroJHeHue paboyeil TeTpaau;
- OTBET IIyTEM IMMCHbMEHHOTO 3aIIOJIHEHUS TUIAKTHIECKUX KapTOUeK;
- KOJUIEKTHBHOE 3aIl0JIHEHHE 0000MIaroIIei TabIuIbI;
- ygacTue B ""CKOpOCTHOM oTBeTe" (OJIUII-OTBET);
- HanMcaHue "counHeHus-panTa3un" Ha 3a/1aHHYI0 TEMY;
- CO3J]aHNe TEKCTa POJIM MEPCOHAaXa JJIsl y4acTHsl B pOJIEBOM UIPE;
- IPaBUJILHOCTH BBIMOJTHEHUS MTPAKTUYECKUX Pa0OT, yMEHUE JAeNaTh BBIBOIBI;
- KQueCTBO YCBOCHHS U3yUYEHHOTO0 MaTepHara;
- YMEHHE HUCII0JIb30BaTh 3HAHUS Ha TIPAKTHKE.

Bo3mokHBIE BHIBI CAMOCTOAITEILHONH PA00THI y4alIMXCH:
e pabora ¢ uMHGOPMALMOHHBIM HCTOYHUKOM: aHajIM3 pPUCYHKA, rpaduka, MOUCK OTBETa Ha BOIPOC, KOHCIIEKTHPOBAHHUE, IEpeckKas,
COCTaBJICHHE IIaHA OTBETA;
TPEHUPOBOYHBIE YIIPAKHEHHUS;
pelIeHne 3aay;
nabopaTOpHbIEe U MPAKTUYECKUE pabOTHI;
MIPOBEPOUHBIE PabOTHI;
JOKJIaJIbl, pedepaTsl;
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WH/IMBUYAJIbHBIEC U TPYIIIOBbIE 3a/JaHMs IIPH MTPOBEACHUH SKCKYPCHUH;
JoMallHue 1abopaTopHble paboTH;

HaOJII0ICHUS,

CO3JIaHHE MIPE3CHTALU;

BBINOJIHEHHUE JICTHUX 33aJJaHUI;

IPYIIOBOE «HAMCAHUE) KHUTHU U JIP.;

CO3JIaHKE MTPOCKTA

dopmupyemMbie YHHUBepPCcAJIbHbIE YUeOHbIE 1elCTBHS:
Juunocmmuowie:
JUYHOCTHOE, TPO(ECCHOHATBHOE, )KH3HEHHOE CaMOOTIPE/ICIICHHE
JNeMCTBHE CMBICIIO00pa30BaHUS,
NEeWCTBUE HPABCTBEHHO - TUYECKOTO OLICHUBAHUS
3HAaHHUE MOPAJIBHBIX HOPM;
YMEHUE BBIJICITUTh HPABCTBCHHBIN ACTICKT MOBEJCHUS U COOTHOCHTH MOCTYIIKH M COOBITHS C TPUHSATHIMU dTHYCCKUMH HOPMaMHU
OPHMEHTAIIUS B COLMAIBHBIX POJIAX U MEXIMIHOCTHBIX OTHOIICHUSIX
Kommynuxamuenvwie:
MJIaHUPOBaHKUE Y4eOHOTO COTPYAHUYECTBA C YUUTEIEM U CBEPCTHUKAMU - ONpe/ieNieHue enei,

(YHKIMH y9aCTHUKOB, CIIOCOOOB B3aMMOJICHCTBHS;

IMOCTaHOBKA BOIIPOCOB - UHUITUATHUBHOC COTPYAHHUYCCTBO B IIOUCKE U c60pe I/IH(I)OpMaI_II/II/I;
paspeuICcHue KOH(i)JII/IKTOB - BBIJABJICHHC, I/IIICHTI/I(i)I/IKaHI/Iﬂ HpO6JI€MBI, IIOMCK MW OICHKa

AJIBTCPHATUBHBIX croco0oB pa3peuICHuC KOHq)J'II/IKTa, MPUHATHAC PCLICHUS U €r0 pealin3alus,

yIpaBJiieHHE MTOBEJIEHUEM MapTHEPa - KOHTPOJIb, KOPPEKIHs, OLIEHKa IeHCTBUI MapTHEPa;

YMEHHE C JOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPaKaTh CBOU MBICIMB COOTBETCTBHU C 33/1a4aMH U YCJIOBUSIMU KOMMYHHUKAIINH;

BJIaACHUC MOHOJIOTHYECKOH 1 Jmanornqecxoﬁ (bOpMaMI/I PE€Un B COOTBCTCTBUM C I'PaMMAaTHYCCKUMH U CUHTAKCUYCCKUMHU HOPMaMU POAHOT'O SA3bIKA.
Pezynamuenvie:

LeJenojaranue

IJIaHUPOBAHUEC

IIPOTHO3UPOBAaHUE

KOHTPOJIb

KOpPPEKLHs

OII€HKa

BOJIEBAsl CAMOPETryJIsLus
Ilo3nasamenvnuie:

CaMOCTOSITENIbHOE BhIJIeNIeHHE U (POPMYITMPOBAaHUE IO3HABATENLHON 11€ITH;

IIOMCK MU BBIJCIICHUC HGO6X0}II/IMOI\/'I I/IH(bOpMaI_[I/II/I; IPpUMEHCHUE MCETOJ0B I/IH(bOpMaIII/IOHHOFO IMOMCKa, B TOM YUCJIC C TIOMOIIbIO KOMIIBIOTECPHBIX

CPEICTB;
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*  3HAKOBO-CHMBOJIMYECKHUE: MoOenuposaHue - mpeodpasoBaHre 00BbEKTa U3 YyBCTBEHHOH (POPMBI B TPOCTPAHCTBEHHO-TPAQUUECKYIO0  WIN
3HaKOBO-CUMBOJIMUECKYIO MOJEJb, TI/I€ BBIJICICHBI CYIIECTBEHHBIC XapaKTEPUCTUKH O0BEKTA, U npeodpazosanue Mooeau ¢ 1eNbl0 BhIABICHUS
00IIMX 3aKOHOB, OTPEICIAIONINX JAHHYIO PEIMETHYIO 00J1aCTh;

* yYMEHHE CTPYKTYpUpPOBATh 3HAHUS;

* yMEHHE OCO3HAaHHO M IPOU3BOJIFHO CTPOUTH PEUYEBOE BHICKA3bIBAaHKUE B YCTHOW M MMUCHMEHHOM (hopMax;

*  BbIOOp Hanbosee 3(h(HeKTUBHBIX CIIOCOOOB PEIICHNUS 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBUH;

* peduekcusi cnocoO0OB M YCIOBUH JIEHCTBUS, KOHTPOJIb W OILEHKA IPOIecca U pe3yIbTaToB AESTEIbHOCTH;

* CMBICJIIOBOE YTEHUE KaK OCMBICIICHUE IIETM YTCHHUS M BBIOOD BUA YTEHUS B 3aBUCUMOCTH OT II€JIH; U3BJICYCHHE HEOOX0IUMMON HH(POPMAIIUH U3
NPOCTYIIAHHBIX TEKCTOB, OTHOCAIIMXCS K PAa3IMYHBIM )KaHPaM; OIpe/ielIieHIe OCHOBHOW M BTOPOCTENEHHON HH(OpMAaLuy; CBOOOIHAS OPUEHTALHS 1
BOCIIPHSITHE TEKCTOB XYI0’KECTBEHHOT0, HAYYHOT 0, MMyOIUIUCTHYECKOTO U O(UIINATIEHO-JIEIOBOTO CTUJICH; TOHUMAaHKE U aJIeKBaTHAsI OIICHKA SI3bIKa
CPEICTB MaccOBOW MH(OPMALIUH;

* IIOCTaHOBKA U (hOPMYIHPOBAHKE MPOOIEMBI, CAMOCTOSATEIEHOE CO3/IaHIE AITOPUTMOB JICATEIILHOCTH MPH PEIIEHUH TPOOIEM TBOPUYECKOTO U
MIOMCKOBOTO XapaKTepa.

KanenaapHo-remarnueckoe mianupoanne (Ilpuiaokenne 1)

DopMbl U cpeacTBa KOHTPOJIs (Ilpusiokenue 2)

Onucanue y4e0HO-METOAMYECKOr0 1 MATEPHAJIbHO-TEXHNYECKOr0 o0ecnedeHusi 00pa3oBaTeibLHOro npomecca (Ilpusokenue 3)

IlnanupyeMble pe3yJjbTAThl H3YYeHUS Y4eOHOI0 Kypca
Pa3zoen 1. Beenenue B Kypc o0uieii 010J10ruu
Buinycknuk nayuumcesa:
* BBISIBJIATH M OOBSCHATH OCHOBHBIE CBOMCTBA KHBOTO;
* XapaKTepu30BaThb MHOTr00Opa3ue CTPYKTYPHBIX YPOBHEN OpraHu3alluy KU3HY;
* paccMaTpuBaTh U OOBIICHATH 00IIME TPU3HAKK OMOCHUCTEMBI;
* aHAJIN3UPOBATH U OLIEHUBATh NPAKTUYECKOE 3HAaU€HUE OUOJIOTUH;
* HA3bIBATh U OOBSCHATH POJIb METOJIOB UCCIICOBAHUS B OMOJIOTHH.
Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbBCA:
* apryMEHTHPOBATH CBOIO TOUKY 3pEHHSI B XOJI€ TUCKYCCHH TI0 OOCYKICHHIO OCOOCHHOCTEH CTPYKTYPHBIX YPOBHEH OpraHU3alluy )KU3HU;
* pa3BUBATh MIPEJCTABICHHUS O COBPEMEHHOMN €CTECTBEHHOHAYUYHOU KapTUHE MUPa;
* IPUMEHSATH KOMMYHUKAaTUBHBIE KOMIIETEHTHOCTH TP pabOTe B Mape WK B TPYIIIE IPU 00CYKIEHUH MPOOIEMHBIX BOIIPOCOB Kypca.
Pazoen 2. bBuocgepHblii ypoBeHb KH3HH
Buinycknuk nayyumcsa:
* XapakTepu3oBaTh Onocdepy Kak OMOCUCTEMY M SKOCUCTEMY;
* 00BSACHATDH POJIb )KUBOT'O BEIIECTBA B CYLIECTBOBAHUHN OHOCHEPHI;
* O0BSICHATD CYIIHOCTh KPYTOBOPOTA BEIIECTB U MPEBpAIIECHUs SHEPTUU B Onochepe;
* XapaKTepu30BaTh U CPAaBHUBATH THIIOTE3BI O TPOMCXOKACHUH )KU3HU Ha 3eMIie;
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* pacKpbIBaTh CYLIHOCTb YBOJIIOLIMM U Ha3bIBaTh €€ ATAllbl;
* Ha3bIBaTh U XapaKTEPU30BATh CPE/Ibl )KU3HU Ha 3eMIIE;
* ONPEAEIATh U KIaCCU(PHUIMPOBATH 3KOJIOIHUYECKHE (PAKTOPBI Cpeibl OOUTAHUS )KUBBIX OPIraHU3MOB.
Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbBCA:
* XapaKTepu30BaTh JTalbl CTAHOBJIECHUS U pa3BUTHs Ouocheps! 3emiu;
* PacKpBIBATh YCIOBUS YCTOWYMBOCTH U HEYCTOHUMBOCTU OHOCHEPHI;
* apryMEHTHPOBATh CBOIO TOUKY 3pEHHs B XOJI€ JUCKYCCUH O BO3MOXHBIX IOCIEICTBHSIX AEATEIILHOCTH UesloBeKa B Ouocdepe.
Pazoen 3. BuoreoneHOTHYeCKUI YPOBeHb KM3HH
Buinycknuk naywumcesn:
* XapaKTepu30BaTh OMOTE€OIEHO3 KaKk OMOCHCTEMY U 3KOCUCTEMY
* pacKpbIBaTh OCOOEHHOCTH U 3Ha4€HUE OMOTeOLEHOTHYECKOr0 CTPYKTYPHOI'O YPOBHS OpraHu3aluy )KMBOM MaTepuu;
XapaKTepu30BaTh CTPYKTYPY U CTPOCHHE OMOTEOIIeHO03a,;
* O0OBSCHATH OCHOBHBIE MEXAHNU3MbI YCTOHUNBOCTH OMOI€0LIEHO30B;
* CpaBHUBATh YCTOMUMBOCTbH €CTECTBEHHBIX KYJIBTYPHBIX SKOCHUCTEM;
* OOBSCHATH POJIb OMOr€OLIEHO30M B BOJIIOLIMH KHUBBIX OPIaHU3MOB,;
* pacKpbIBaTh IPOLIECC CMEHbI OMOTE€0IIEHO30M U Ha3bIBATh €€ IPUUUHBL;
* XapaKTepu30BaTh EPUOINYECKHE U3MEHEHUN OMOTeOLeHO30B;
* kiaccu(uuupoBaTh pazHOOOpa3ue GMOTeOIIeHO30B Ha 3eMIIe.
Boinycknuk nonyuum 603M03HCHOCHb HAYUUMbBCA:
* cO0JII01aTh TIPaBHJIa Pa0OTHI B KAOMHETE OMOJIOTHH,
¢ OMOJIOrMYECKUMHU ITPUOOpaMU U HHCTPYMEHTaMH;
* COCTaBJIATh AJIEMEHTAaPHbBIE CXEMBI IIEPEHOCA BEUIECTB U SHEPTUHU B IKOCUCTEMaX (L€ MUTAHUSA);
* IPUMEHSATH 3HaHUA 00 SKOJIOTUYECKON HUIIIE U )KU3HEHHOU (hopMe OpPraHU3MOB B CYKJIEHHSIX O KOaJaNTalluu U KOABOJIIOIMH OPraHU3MOB;
* apryMEHTHPOBATh CBOIO TOUKY 3pEHHS B X0/1€ JUCKYCCUHU 110 OOCYX ACHHUIO CONPSHKEHHOTO Pa3BUTHSI IPUCIIOCOOUTEIBHBIX PU3HAKOB Y OPraHHU3MOB.
Pazoen 4. TlonynssiHOHHO-BUI0BON YPOBEeHb KM3HH
Boinycknuk naywumesn:
* XapaKTepu30BaTh MOMYJISALHUIO U BUJ KaK OHOCHCTEMY;
* pacKpbIBaTh OCOOEHHOCTH M 3HAUEHHUE MOMYJISALHOHHOBHUIOBOTO CTPYKTYPHOI'O YPOBHS OPraHU3allMU KUBOM MaTepHH;
* OIPEIENATH NOMYJISIINI0 KaK TEHETUUECKYI0 CUCTEMY U KaK €JUHUILY 3BOJIIOLINN;
* OOBSICHATD MPOIIECC MOSBJICHHS HOBBIX BUIIOB (BU000pa30oBaHue);
* pacKpbIBaTh ABMXKYIIHME CUIIBI IBOJIIOLINN;
* 00BSACHATDH CYIIHOCTh COBPEMEHHOI TEOPHUH BOJIIOLINH;
* IOKa3bIBaTh MECTO YEJIOBEKA B CUCTEME )KMBOI'O MUDA;
* XapaKTepu30BaTh OCOOCHHOCTH U 3Talbl CTAHOBIIEHUS Bua UenoBek pa3yMHbIii;
* aHAJIM3UPOBATH U CPABHUBATH I'MIIOTE3BI O IPOUCXOKIEHUN YEI0OBEKA COBPEMEHHOIO BU/IA.
Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbCA:
* HAXO/AUTh OMOJIOTHYECKYIO0 HH(OPMAIIHIO B yUeOHOM, HaydHO-TIONYJISIPHOM, ClIpaBOYHOMN uTepaType u HTepHeTe 0 MOy suu, SBOIIOIHH,
OLICHUBATh €€ U NIEPEBOAUTH U3
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OJTHOH (hOPMBI B IPYTYIO;

* apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI IPH 00CYKACHUN ABMKYIUX CHJI SBOJIOIHH;

* MIPOSIBJIATDH KIIFOUEBbIE KOMIIETEHTHOCTHU MpU 00BSICHEHUH 0COOEHHOCTEH OMOJIOTHYECKOTr0 Mporpecca 1 perpecca;
* apryMEHTHPOBATH CBOIO TOUKY 3PEHHsI B XOJI€ TUCKYCCHH 110 00CYKICHHIO MPOOJIEMBI COXPAaHEHHS TPUPOTHBIX BUJIOB;
* coOroaTh IpaBuiIa padoThl B KaOMHETE, 0OpalieHus ¢ Ja00paTOPHBIM 000PYIOBAHUEM.

Pa3zoen5. OpranusMeHHbIN YPOBEHb JKM3HH

Buinycknuk nayuumcesn:

* XapaKTepu30BaTh OPraHU3M KaKk OMOCHCTEMY U KaK CTPYKTYPHBIH YPOBEHb OpraHU3aIlNH KU3HH,

* pacKpbIBaTh U OOBSICHATH CBOWCTBA OPraHU3Ma;

* HA3bIBATh U OLICHUBAThH CTAJMH Pa3BUTHS 3apOJIbIIIa Ha PUMEpE JIAaHIIETHUKA,;

* 00BACHATH 3HAYEHHUE U TUIIBI OIIOIOTBOPEHUS Y PACTEHUHN U KUBOTHBIX;

* XapaKTepu30BaTh OCHOBHBIE (PAKTOPHI, (HOpMUPYIOIINE 30POBbE;

* 00BACHATH OCOOEHHOCTH HACIEACTBEHHOCTH H U3MEHUYHUBOCTH;

* HA3bIBATh U OOBSACHATH 3aKOHBI HACIICTOBAHMS TPU3HAKOB;

* Ha3bIBaTh IPUYUHBI HACIICJICTBEHHBIX 3a00ICBaHMUIA,

* OOBSICHATH CYIIHOCTh U 3HAYEHUE KPOCCHHTOBEPA.

Oobyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

* apryMEHTHPOBATH CBOIO TOUYKY 3pEHHsI IIPH 00CYKACHUU 0COOEHHOCTEH OPraHN3MEHHOTO CTPYKTYPHOTO YPOBHS JKU3HHU;
* pelaTh JIeMEHTapHbIE TeHETUYECKHE 3a/1a4H;

* IPUMEHATH KOMMYHUKAaTUBHBIE KOMIIETEHTHOCTH pabOTHI B TIape U B TPYIIIIE NMPH BHITIOIHEHUH J1a00paTOPHOI paboTHI;
* cobm0IaTh MpaBuia paboTkl B kKabuHeTe, oOpalieHus ¢ 1abopaTopHBIM 000PYTIOBAaHHEM.

Pazoen 6. KiieTounblii ypoBeHb KU3HU

Buinycknuk nayyumcsa:

* XapaKTepU30BaTh KIETKY Kak OMOCHCTEMY U KaK CTPYKTYPHBI YPOBEHb OpTaHU3allNH KU3HHU;

* Ha3bIBATh U PACKPHIBATh CTPOCHUE M (PYHKIIMM OCHOBHBIX YacTel M OpPraHOMI0B KIETKHU;

* CPaBHUBATh M PAa3JINYaTh KIECTKA MPOKAPUOT U IYKAPHOT;

* OOBSICHATH POLIECCHI KHU3HEEATENbHOCTH KIICTKH;

* HA3bIBAaTh OTJIIMYUE MEH03a OT MUTO34;

* OOBSICHATH CTPOCHUE U (PYHKIIMH XPOMOCOM;

* HA3bIBATh U XapaKTEPHU30BaTh ITAIbl KIETOUYHOTO IHKIIA;

* O0OBSICHATD BKJIAJ KJIETOUHOM TEOPHH B (POPMHUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYYHOI KapTHHBI MHpa.
Boinycknuk nonyuum 603mMoHcHOCHIb HAYYUMBCA:

* QHAJIM3UPOBATH NMPU3HAKHU KJIIETOYHOTO YPOBHS OpraHU3allH KU3HH;

* apTyMEHTHPOBATH CBOIO TOUYKY 3pEHHSI B XOJI€ TUCKYCCHH O OMOCHCTEMHOM CYITHOCTH KUBOU KIIETKH,

* XapaKTepu30BaTh KJIETKY KaK 3Tall HBOJIOLMH KHU3HH Ha 3eMIIe;

* HaXOJUTh B y4eOHOI 1 Hay4yHO-TIONMYJSPHOMN, CIIPaBOYHOM uTeparype u MHTepHeTe HHPpOpMAaIHIO O KJIETKE,
oopMIIATH €€ B BUJIE YCTHBIX COOOILICHUH, T0KJIaf0B, pedepaToB, MPE3eHTALIHIA;

* pemarTh HIEMEHTAPHBIE [IUTOJOTHYECKUE 3a1aUH;
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* IPUMEHATh KOMMYHUKAaTUBHBIE KOMIIETEHTHOCTH pabOTHI B TIape U TPYIIIIE MPHU BHIOIHEHUH JIAOOPaTOPHON pabOThI;

* co0mo1aTh npaBuiia paboThl B KabuHeTe, 00palieHus ¢ 1abopaTOpHBIM 000PYAOBAaHHEM.

Pazoen 7. MoJieKkyJasipHblid YPOBEHb KH3HH

Buvinycknuk nayuumcs:

* XapaKTepu30BaTh KOMIUIEKCHI MOJIEKYJI B KJIETKE KaK 3JIEMEHTapHble OMOCUCTEMBI U KaK KOMIIOHEHThI MOJIEKYJIIPHOTO YPOBHS OpraHU3alMy )KU3HH;
* PacKpBIBAaTh M OOBACHATH MPU3HAKH MOJICKYJISIPHOTO YPOBHS;

* 00BSCHATH OMOJIOrMYecKue YHKIIMH MAaKPOMOJICKYIT,

* HA3bIBATh U XapaKTEPHU30BaTh OCOOCHHOCTH CTpoeHUs 1 QpyHKIMH HykienHoBbIX kucioT (JHK n PHK);

* OOBSCHSTH IPOLIECCHl CUHTE3a B KUBOM KIIETKE;

* XapaKTepu30BaTh 3HAYCHNE CBETOBOW U TEMHOBOH (a3 POTOCHHTE3A;

* Ha3bIBaTh U OOBACHATH ITalbl OMOCHHTE3a OellKa;

* PacKpBIBATh CYIIHOCTb MPOIECCOB KIETOYHOTO JbIXaHUS;

* OOBSCHATH CYHIHOCTb KU3HU KaK IJIAHETAPHOT'O SIBJICHMUS.

Obyuarouwguiica noayuum 603M0HCHOCHb HAYUUMBCA:

* apryMEHTHPOBATh CBOIO TOUKY 3pEHUs IIPH 00CYKIACHUN 0COOEHHOCTEH MOJIEKYISIPHOTO CTPYKTYPHOI'O YPOBHS KHU3HH;

* HCTIOJIH30BATh PEUYEBHIC CPENICTBA IS AUCKYCCHH U apTYMEHTAIlUN CBOMX MPECTABICHUN O COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHE MUPA;
* pelaTh IEMEHTApHbIE 3a/1a41 110 SHEPIeTUKE KIETKHU;

* BBIJIBUTATh THIIOTE3bI O BO3MOKHBIX PE3YJIbTaTax JACATEIbHOCTH YeJI0BEKa Ha MOJICKYJIIPHOM YPOBHE JKU3HHU.

3akiro4yeHnue

CTpyKTypHBIE YPOBHHM OpTaHU3alUN MaTEPHH
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YUYEBHO -TEMATHUYECKHUH IJIAH.

Ne TlocienoBaTenbHOCTE TEM " | Kon- | OcHOBHEIE TTOHSTHS HUKT Bungnl
YPOKOB B TeM€E BO pecypchl, KOHTPOJIA.
4aco
B
I'naBa 1. BBenenue B kypc o01eii Onosornu 4 yaca

1. Copepxanue u CTpyKTypa Kypca | 1 3uarp mousitusi: buonorus, | [Ipesentanus | @poHTanbHbI
obmieit  Omonoruu.  OCHOBHBIC ouocucrema, i ompoc
CBOMCTBA XU3HU. [§1,2] CBolicTBa XHU3HU: €IUHCTBO

XHM. cocTaBa, oOMeH
BEIIIECTB u SHEPTHH,
pPa3MHOKE€HHUE, OHTOTE€HE3 U
¢dunorenes, paszapaKUMOCTb,
SHEPTr03aBUCUMOCTb,
JTUCKPETHOCTh

Ymernb:

00BsCHATH moueMmy 19 Bek
CUHTAIOT BEKOM OMOJIOTHH.

2. YpoBHH  oOpraHMzanu  KUBOM | 1 3HATh NOHSATHS: [Ipesenrauus | Ilposepka
MaTepuu. 3HavyeHue MonekysIsIpHBIH, KIIETOYHBIH, mabnuybl
npakTUudeckon ouonorum. [§3,4] OpraHM3MEHHBIH, «YpPOBHH

MOMyJIAIMMOHHO-BHUI0BOU , OopraHu3anuu
OMOTeOIEHOTUYECKUI U KHUBOM
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OnocdepHbIl YPOBEHb.
HNuTponykums,
aKKJIMMaTH3aIus.

YMmern:

XapaKTepu30BaTh YPOBHH
OpraHu3aly KUBOU
MaTEepUU, TPUBOIUTH
MIPUMEPHI UCIIOJIb30BAHUS
3HAHUH B 00J1aCTH OMOJIOTUH
JUTSL OXPaHbl OKPYKAFOIICH
Cpelbl.

MaTepUm»

Mertonsl

OHOJIOrNYECKUX

HcclieIoBaHui. [§5]

3HaTDh NOHATHS:
HabGmronenue, onucanue,
SKCIIEPUMEHT, MOHUTOPHHT,
MO/JICTTUPOBAHHUE.

YMmern:

O0BACHATH, C KAKUMHU
METOIaMH OMOJIOTHYECKUX
HCCIIEAOBAHMI 3HAKOMEI, U
MPUMEHSTh UX HA MPAKTHUKE.

[Ipe3enTanus

OpOoHTAITBHBI

v

u

n

VHIUBUya)lb

HBII OITPOC

Kusoit mup u KyabTypa. [§6]

3HaTh NOHATHSA:

KynpTypa, Tl KynbTyp
Ymersn: XapaKTEpPU30BaTh
TBOPYECTBO B HCTOPUU
4eJI0BEUECTBA M B3aMMOCBS3b
¢ OMoJIoTHEH.

IIposepka

cam. pabomul

«ypOBHHU

OopraHu3anuun

KUBOH
MaTepUn»

I'naBa 2 buocdepHblii ypoBeHb KU3HU 9 YacoB

Yyenue o Ouochepe. DyHKUMU

KUBOTO BeliecTBa B Owuocdepe.

3HATL OHATHA:
buocdepa, xuBoe, KOCTHOE U

[Ipe3enTanus

@poHTaTBHBI

17§

u
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[§7] OHOKOCTHOE BEIIECTBO, WUHOWBUYyaJIb
atMocdepa, nutocdepa, HBII OIpOC
ruapocdepa.

DOyHKIUU- ra3oBas,
JHEPreTHYECKas,
KOHIIEHTPAIMOHHAS,
JECTPYKTUBHAS,
cpenoodpasyrolas

YMeTh:

00OCHOBEIBATD, movyemMy
OHOJIOTHIO OTHOCST K
ouocucTeMaM.

[Tpoucxoxacaue ’KHBOTO 3HATH MOHATHS: )78)1 87 DpoHTATTBHEI

BenlecTBa. DU3HKO-XHUMHUUECKas buorenes, abuorexes, MPOUCXOXKIC u o1poc

HBOJIIOIMS B Pa3BUTUU OMOC(EpHI. NanClepmMuA, KpCallMOHU3M, | HMEC KM3HHU

[§8] TUIIOTEe3a OmnapwuHa,

KOaIlepBarhl,
MPOTOIUTAHETHOE 00JIaKO
YMerhb:

XapaKTepU30BaTh OCHOBHBIE
TEOpUHU MIPOUCXOKICHUS
KU3HU, CTaguud  (PU3UKO-
XUMHYECKOH SBOJIIOIUU

buonornueckass  JBONIOLUS B 3HATD NOHATHS: IIposepka

pa3BUTHH onocdepsi. Apomopdo3,  TPOKAPHOTHI, mabauybl «

XPOHOJIOTHS Pa3BUTHS KU3HU Ha IPOTOOMOHTBI,  ABTOTPOQHI, STarnbl

3emute. [§9] reTepoTpodEL, pa3BUTHS
puHHO(PUTHL. A3pOOHI, JKU3HU Ha
aHa’poOBI. 3emie»
YMmerh:

Ha3bIBAThH OCHOBHEBIE

apoMopd03bl B XPOHOJIOTHH
Pa3BUTHUS KUZHU
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buocdepa KaK riio0anbpHas
skocucteMa. [§10]

3HaTbh NOHATHSA:
[IponyueHThl, KOHCYMEHTHI,
penyueHTsl. bruosornyeckui
KpPYTrOBOPOT.

YMmerh:

XapakTepu30BaTh OCHOBHBIE
COCTaBHBIEC YaCTH
OHOJIOrMYECKOI0
KpPYroBOpPOTA.

MIPE3CHTAIIHS

OpoHTaTBHBI
i orpoc

KpyroBopot BemiecTB B mpupoJe.
MexaHu3mbl
ouocdepsr. [§11]

YCTOMYMBOCTH

3HaTh NOHATHSL:

Kpyrosoport SHEPIHH,
OMOTeHHBIE JIEMEHTBHI.

Y CTOMYHUBOCTh, PABHOBECHOE
COCTOSIHHE,
YHOPSAOYEHHOCTD.

Ymern:

Ha3bIBaTh OCHOBHBIE
MEXaHU3Mbl  YCTOMYMBOCTH
ouocdepsl.

[Ipe3enTanus

@poHTaIbHBI
51 u
WHVBH1yaJlb

HBIN OIPOC

10.

UYenoBek Kak KHUTeNb Ouochepsl.

[§12]

3HaTh NOHATHSA:

Hoocdepa, 6uocdepa.
Ymern:

OOBSCHSATH, TOYEMY YeIIOBEKa
CUHUTAIOT Te0JIOTUIECKON
cusoii B Ouocdepe

[Ipe3enTanus

@poHTaIBHEI
1 orpoc

11.

OcobenHoctu o6uocgepHoro
YPOBHA  OpraHu3alud  KHUBOU
MaTepUl U  €ro  poip B

oOecnieUeHUH JKM3HM Ha 3eMie.

[813]

3HaTh NOHATHSA:
CTpyKTypHBIE KOMIIOHEHTHI,
OCHOBHBIE TTPOIIECCHI,
0COOEHHOCTH OpraHu3aluu
omocdepsl.

YMmerh:

XapaKTEPU30BaTh OCHOBHBIC
MPOIIECCHI CYIIECTBOBAHUS

@poHTaIBHBI
1 orpoc
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ouocdepsl

12. | B3auMoOTHOIIICHHUS YeJOBEKa M 3HATb NOHATHSA: npe3eHranus | OpoHTaIbHbL
NpUPOJIbI Kak (haKTOp pa3BUTHUSA Abuorrueckue, OHOTHYECKHE i ompoc
o6uochepsl. Y aHTPOIOTEHHbIE (DAKTOPHI.

Dkosnoruueckre (aKTopbl U HX Ymers:

3Hauenue[§14,15] OOBSICHATH TOUEMY
3emJieieNiue U CKOTOBOJICTBO-
3TO (haKTOPHI HAPYILICHUS
YCTOMYHUBOCTH OHOCHEPHI.

13. | O6o6menne Tembl «buochepHsrii Ymerhb: 0000maTh 3HAHUS 110 IIposepka

YPOBEHB JKU3HW». [§7-15] o6uochepHoMy YPOBHIO cam. pabomul
KU3HHU. «buocgepnst
U  ypOBEHb
KUZHI
I'naBa 3 BuoreHeTu4eckuii ypoBeHb KM3HU § 4acos

14. | buoueHo3 kak 0coObIil ypOBEHb 3HATh NOHATHSA: IIpezentanus | @poHTAIBHBI

OpraHM3aINHN KHU3HH. [§16] buoron, 6uoieno3, nuiieBas i u
LENOYKa. WHAUBHUIYab
Ymernb: HBII OITPOC
CpPaBHMBATh
OMOTreHeTHYECKUI YpOBEHb
OpraHu3aIlK KUBOU
MaTepuH ¢ GuochepHbIM
YPOBHEM >KU3HHU

15. | buoreonenos Kak ouno- " 3HaTh NOHATHA: OpoHTATBHBI
skocrcTeMa. [§17] Coo0r1ecTBO, GUTOLICHO3, it ompoc

OKOCHUCTEMA
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Ymersn:
XapakTepu30BaTh OCHOBHbBIE
MIOHSTHSI, IPUBOIUTH

MIPUMEPBHI.
16. | Crpoenue u CBOMCTBA 3HATb NOHATHSA: IIpezentranus | @poHTAIBHBL
ouoreorieHo3a. [§18] Tpoduueckas crpykrypa, 1 onpoc
MepBUYHAs ITPOTYKLIUS,
3KOJIOTMYECKasi MUPAMUJIA,
SIPYCHOCTb, 3KOJIOTMUECKast
HUIIIA
Ymersn:
OOBACHATH OCHOBHBIE
MEXaHU3Mbl YCTOMUNBOCTH
ouocdepsl
17. | CoBMecTHass J>KU3Hb BHJIOB B 3HATH NOHATHSA: LIposepxka
ouoreorienose. IlpucrnocoOenus Mumukpus, JI\PNel
BUJIOB K COBMECTHOM JKHU3HM B HOKPOBHUTCJILCTBCHHAA NpuCcnocod.1
OouoreorieHo3ax. [§19] OKpacka, KO3BOJIIOL KA, €HHOCTh
CI/IM6I/IOS, KOMMCHCAJIN3M, OpPraHu3sMoB
aMEHCaJIu3M, XHUIIHUYECKBO, K yCJOBHSAM
mapasuTu3M, KOHKYpPCHI M. JKHU3HU B
Ymersn: OnoreoneHos
MIPUBOIUTH MIPUMEPHI, e
Ha3bIBaTh THUTIBI
MIPUCIIOCOOTICHUH.
18. | [Ipuumnnb YCTOWYUBOCTHU 3HaTh NOHATHUS: IIpesentranus | @poHTAIBHEI
6roreoneno308[§20] JKu3zHeHHOe  MpPOCTPAHCTBO, i u
KOJIMYECTBO BUJIOB, WHIUBH]TyaJTb
cpenooOpasyroIiye CBOUCTBA. HBIH onpoc

YMerh:

OOBICHATH, B 4éM IIEHHOCTH
OorarcTBa BHIOBOIO COCTaBa
B OMOI€OIlEHO03E.
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19. | 3apoxnenue u CMEHa 3HaTh NOHATHS: IIposepka

Ouoreo1eHo3os. [§21] Cykueccusi- mepBUYHAsS | maoauybL«
BTOpHUYHAs, CYTOYHBIC u MHoroo6pa?,1/I
CE30HHbIC U3MEHEHUS. e
YmMmers: OuoreoneHo3
CpaBHUBATb CYTOYHBIE, OBY»
CE30HHbIE U TOAUYHbBIC
HU3MEHEHMsI B OMOTeolIeHO3e.

20. | Coxpanenue pa3HooOpa3us 3HaTH NOHATHS: Hoxmanel ¢ | UuauBuayan
OHMOTeOIIEHO30B. TeppuKoHbI, peKyIbTUBALMS, | mpe3eHTAlUS | BHBIHM OIPOC
IIpuponononb30BaHue B UCTOPHH cranu- OrHCHHas, | MU
YEJIOBEUECTBA.  DKOJIOTHYECKHE CEJIbCKOXO351ICTBEHHAs,
3aKOHBl  NPHUPOAONOIb30BAHUS. MPOMBIIIICHHAS
[§22,23]

21. | O600menne TEMBI YMern: 0000111aTE NnauBugyan
«buoreoneHoTnyeckuii  ypoBEHb TEOPETUYECKUI MaTepHall 1o bHBINA YCTHBIN
KU3HN» [§16-23] OHMOTeOLIEHOTHYECKOMY orpoc o

YPOBHIO KH3HHU. TeMe
«buoreoneno
THUYECKHI
YpOBEHb
HKUZHI
I'maBa 4 Ilony1sinMOHHO- BUI0BOI ypoBeHb 12 yacoB

22. | Bun, ero Kputepuu M CTPYKTypa. 3HaTh NOHSATHSA: [Ipesentauus | IIposepka

[§24] Mopdonoruueckuii, maobauybl
¢bu3n0I0ro-6MOXUMHUYECKUH, «Kpurepuu
reorpauueckuii, BUJIA»
9KOJIOTHYCCKHIA,
PENPOTYKTUBHBIN
Ymern:

XapakTepu3oBaTh BUJ KaK
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onocuctemy

23.

[omymnsmus KaK dopma
CYIIECTBOBaHMS BHJAa M  Kak
ocobast TEHETHYECKas CHCTEeMa.

[§25]

3HaTh NOHATHSL:

[Momynsimus, Bun, reHodoH,
reorpaduyeckas,
IKOJIOTHYECKAST TTOTTYJISIIIHSI.
Ymern:

OOBACHATH, KakKUM 00pa3om
MOMYJISIIUM B KPYrOBOPOTE
BELIECTB U IOTOKE JHEPrHH
OHMOIeOIEHO30B.

@poHTaIbHBI
i ompoc

24,

[Momynsmms KaK OCHOBHasA
€IMHUIIA BOJTIOLINH. [§26]

3HaTh NOHATHS:
Mukpo3Bomtonus,
MAaKpO3BOJIIOLMSA, MyTalsl,
W30JISI0Ms, [TOYJISILIUOHHBIE
BOJIHEI.

YmMmerh:

OOBACHATD, TOYEMY BU/T
Ha3bIBAIOT KAYECTBEHHBIM
9TAroM 3BOJIOLIMH, a
MOMYJSALNIO — €AUHULIEN
SBOJIIOIHNHU

[Ipe3enTanus

@pOoHTaIBHBI
i orpoc

25.

BunoobpazoBanue- nporece
yBEJIMUEHUS BHUAOB Ha 3emJe.
Cucrema >KHUBBIX OpraHnu3MOB Ha
3emuite. [§27]

3HaTh NOHATHS:
buopaznoobpasue,
reorpaguueckoe u
Ouosiornyeckoe
BUZI000pa30BaHue.

Ymern:

XapaKTepru30BaTh OCHOBHBIE
MPUYMHBI BEIMUPAHUS BHJIOB

[Ipe3enTanus

@poHTaIBHEI
51 u
WHMBH1yaJIb

HBIW OIPOC

26.

Drarbl MIPOUCXOKICHUS
yenoBekal§28]

3HaTh MOHATHSN:
ABCTpajIONUTEK, CAHAHTPOTI,
HeaHAepTaliel], KPOMaHbOHEI]
YMmerh:

[Ipe3enTanus

IIposepka

maodauybl
«CTaauu
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XapakTepus3oBaTh Pojb HBOJIIOLIUU
MHUKPO3BOJIIOLUH B IpoIecce YeoBeKa»
MIPOUCXOXKACHUS YEIOBEKa
27. | YenoBek Kak YyHUKaJIbHBIH BHJ 3HATb NOHATHSA: IIpezentranus | @poHTAIBHBL
YKUBOU MpUpo/Ibl. [§29] CoumanbHeie haxropsl 1 orpoc
SBOJIIOLIMM, MOHOLEHTPHU3M,
MOJINLEHTPU3M.
Ymern:
OOBSCHATDH B 4€M
YHUKaJIbHOCTh BUJIA YEJIOBEK
Pa3yMHBII.

28. | Uctopus pa3BUTUA 3HATH MOHSATHSI: [Ipesentanust | poHTAIbHbI
SBOJTIOIMOHHBIX umeil. JBroKymuid, 11 ompoc
EcrecTtBeHHbIli 0oTOOpP UM ero CTaOUIIM3UPYIOLIN,
dbopmsI[§30] T3Py TUBHEIH, I10JIOBOM

otbop.

Ymern:

OOBACHATD, TOUEMY
OCHOBHBIM MEXaHH3MOM
3BOJIIOLUUA CUYUTAIOT
€CTECCTBEHHBIN 0TOOD.

29. | CoBpemeHHOE yueHue 00 3HaTh NOHSATHS: @OpoHTaIBHBI
3BOMIONHH. [§31] CuHTeTH4ecKast Teopus i "

Ymernb: WHMBU/Iya]b
CpaBHHBATH YBOJIIOIUOHHYIO HBIH OIPOC
teoputo lapsuna ¢ CTD

30. | Pesymprar oBOMIOIIMM @ © €€ 3HATH MOHSITHSI: @poHTAIBHBI
OCHOBHBIC 3aKOHOMEPHOCTH. [§32] Ananrans, naneoHToNI0T s 1 onpoc

Ymern:
XapakTepu3oBaTh
3BOJIIOLIMOHHBIE MTPOLIECCHI.

31. | OcHoBHBIE HaIpaBJIeHUs 3HATh MOHSTHUS: IIpesentauus | [Iposepxa
sBoOLUH. [§33] buonornueckuii nporpecc u JI\PNe2
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perpecc, apomopdos, Apomopdo3
nauoaaanTarus, bl Yy
JIereHeparusi. pacreHuii u
Ymern: KMBOTHBIX
OOBACHATH POJIb

apomMoph030B,

HJIM0AIANTAI[MU B 3BOJIFOLUH.

32. | OcobennocTu MOMYJISIIIUOHHO- 3HaTh NOHATHS: Hoxnaasl ¢ | OpOHTAIBHBI
BHUIOBOI'O YPOBHS KU3HH. FeHO(bOHIl, peaKue H | mipe3eHTanusa " u
Bcemupnas cTparterusi oXpasbl HCYC3ar0IHrC BUJIBL, | MU HUHIUBHUYyaJIb
MIPUPOHBIX BUJIOB. [§34,35] 3aKa3HUKH, 3alOBCIHUKH U HBI OMmpoc

HALIMOHAJIbHBIE TAPKH.

Ymern:

OOBACHATDH, IOYEMY YPOBEHB

Ha3bIBAECTCS MOMYJISLIMOHHO-

BHJIOBBIM.

33. | O6o6mIeHHe YMmeTh: IIposepka k\p

0000maTe  TEOPETUYCCKUIMA «Honmyassuun

Marepuan OHHO-
BUI0BOM
YPOBEHb
JKM3HID)

IToBTOpenne 1 yac

34. | Ananuz KoHTponbHOH paboThI. YMmerb: @poHTANBHEI
IToBTOpEHHE OCHOBHBIX IOHATHH 000011aTh  TEOPETUYECKUIA 51 U
Kypca Marepuan WHUBU]TyaJTb

HBIW OIPOC
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I'PA®UK KOHTPOJIBHBIX U JIABOPATOPHBIX PABOT

OpraHU3MOB. Knetka kak buocucrema.
Knerounoe CTPOCHHUEC OPraHM3MOB, KaK

[TpuBOIUTH IPUMEPHI OPTaHU3MOB,
MMEIOUINX KIETOYHOE U HEKJIETOYHOE

No | Temaruka ‘ Jlara npoBeneHus
KouTtpoJbHbie paboThbl
1. | HToroBasi KOHTpOJIbHAS paboTa \
JlaGoparopHble padoThbI
1. [Tprcnioco0IEeHHOCTh OPraHNU3MOB K YCIOBUSM KU3HU B
OHOreoIeHO03e.
2. Apomopdo3bl y paCTeHUN U )KUBOTHBIX.
KanennapHo-reMaTn4yeckuii njiaH
1o ouosoruu A 11 kiacca
Tema ypoka Tlomansee Hata
No DneMeHTHI coiep KaHus TpeboBaHHs K YPOBHIO MTOATOTOBKH.
Tun ypoxa SaJaHHe CpoK hakrre
cKast
I'naBa 1. Oprann3MeHHbIi ypoBeHb KU3HU (17 4.)
1 Oprann3MeHHbINH YPOBEHb OCHOBHBIE OHATHS: )KU3HB, OTKPBITas 3uHarth: I'm. 1,8 1,
XHU3HH U €r0 POJib B IPUPOJE. CHCTEMa, HACIIeICTBEHHOCTb. CBoiicTBa JKUBOT'O B. 1-3
N3menunBocTs. OTIHMUMTENBHBIE YMerh BbIICIATD:
0COOEHHOCTH KMBBIX OPTaHU3MOB OT OcOOEeHHOCTH Pa3BUTHS KUBBIX OPraHU3MOB
HE)KUBBIX: €JUHBIH NPUHIIMI OpraHu3aluy,
00OMeEH BEIIEeCTB M SHEPTUH.
Oco0eHHOCTH Pa3BUTHS: YIIOPATOUYEHHOCTb.
[TocTeneHHOCTD, IOCIEAOBATEIBHOCTS,
peanu3ainms HacjeICTBeHHOH HH(pOpMAIIHH.
2 Opranmnsm Kak 6mocucTema. KrneTka - ocHOBHas CTpYKTypHasl €AMHUIIA YmeTh: §28.1-3
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JIOKa3aTeIbCTBO UX POJICTBA, EAMHCTBA
>KUBOU TIPUPOABI.

CTpOCHHUE.
Ha3zbIBaTh )KM3HEHHBIC CBOWCTBA KICTKH U
MOJIOXKEHUS KIIETOYHOM TEOpHH.
OOBACHATH OOITHOCTH MPOUCXOXKICHUS
pacTeHHI U JKUBOTHBIX.

[Iportecchl KU3HEAEATSIIBHOCTH | ACCUMIIIAINS, TUCCUMILIAIUS, (epMEHT. YMerh: §3B.1-3
MHOTOKJIETOYHBIX OPTaHHU3MOB. OOMeH BemecTB U IpeBpalieHue sHepruu — | JlaBate onpeaeneHus MOHATHIM
MIPU3HAK JKUBBIX OPTaHU3MOB. ACCUMUIIALINS, TACCUMPLTSIIHS.
AccuMWISINS U TUCCUMUIIALIAS — Ha3zpiBaTh 3Tansl oOMeHa BEUIECTB, POJIb
MIPOTUBOIIOJIOKHBIC POIIECCHI. AT® u GepMeHTOB B O\B.
XapakTepu30BaTh CYIIHOCTh Ipoiiecca 0\B
Pa3zmHO)X€HME OpraHnu3MOB. Pa3smHoxeHue, O6eCIoioe U BEreTaTUBHOE YMerhb: §48.1-3
Pa3MHOKEHUE, TaMEThI, TepMadPOAUTHI. JlaBaTh ompe/erieHue OHATHIO
[TomoBoe u Oecmonoe pa3sMHOKEHHE. pa3MHOXKEHHE.
Becnonoe pazMHOKeHUE — APEBHEUILINI HazbiBaTh ocHOBHBIE (POPMBI pa3MHOKEHUS,
croco6 pasMHokeHus. Bubl 6ecmooro BU/IBI TIOJIOBOT'O M OECIIOJIOr0 Pa3MHOKCHHS,
Pa3MHOKEHUS: TIOYKOBAHKE, ICJICHHE TeJla, | CIIOCOOBI BETE€TATUBHOTO Pa3MHOXKCHUSI.
criopooOpazoBaHue. Buapl BereTaTHBHOTO [IpuBoAUTH pUMEPHI PACTECHUH U
Pa3sMHOKEHUS JKUBOTHBIX C pa3JIMYHBIMU (HOpMaMU U
BUJIaMH Pa3MHOXKEHUS.
XapakTepru30BaTh CYIIHOCTh OECTIONOTO U
MTOJIOBOTO Pa3MHOKEHHUSL.
OOBSICHATH OMOJIOTMYECKOE 3HAYCHHE
0ecrooro pa3MHOKEHUSL.
OI11010TBOPEHUE U €TO Om010TBOpEHUE, TAMETOI€HES, MEH03, YmeTh: § 5, puc.
3HAYCHUE. KOHBIOTALIUS, TIEPEKPECT XPOMOCOM. Y3HaBaTh U OMUCHIBATH 10 PUCYHKY 4,B.1-3
[TonoBoe pa3MHOXEHHUE PACTEHUN 1 MOJIOBBIE KJIETKHU.
JKUBOTHBIX, €r0 OMOJIOTHYECKOE 3HAUCHHE. BreiaensTh paznudans My»XCKUX U )KEHCKHX
[TomoBwIe KIETKH: CTpOeHUE U (HYHKITHUH. MOJIOBBIX KJIETOK.
O0pa3oBaHUE MOJIOBBIX KIETOK Briensath 0coOeHHOCTH OECIoIoro u
(rametorenes). OcemeHeHUeE. MTOJIOBOTO Pa3MHOKEHHUSI.
OmogoTBOpEHHeE. OOBSICHATH OMOJIOTHYECKOE 3HAUCHHE
MOJIOBOT'O Pa3MHOXKECHHMSI, CYIIIHOCTh
OmoIOTMYeCKOe 3HAUCHUE OTII0IOTBOPCHHUS.
HUcnonw3oBats pecypcsl MHTEpHETA 1151
COCTaBJICHHS CITPABKH O T€HETHUECKHUX
3a00JIeBaHUSX, CBI3aHHBIX C HAPYIIEHUEM
JISJICHUS TIOJIOBBIX KIIETOK.
Pa3Butne oprannsmos ot Omo10TBOpEHHE, OHTOTEHE3, SMOPHOTeHe3. | YMeThb: § 6, puc.
3apOXKJICHUS 10 CMEPTH. Poct u pa3Butne opranm3moB. OHTOTeHe3 U | JlaBaTh ompeneeHus TOHITHIM 5-7,B.1-3

€ro 3Tarnbl. JMOPHOHATFHOE U

Orm10/10TBOpEHHE, OHTOTCHE3, IMOPHOTCHE3.
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MTOCTAIMOPHOHAIBHOE Pa3BUTHE.
Jpobnenue, racTpysisiius, OpraHOTCHE3.
3aK0H 3apOJIBIIIEBOTO CXOICTBA (3aKOH
K.bapa)

HazpiBaTh Hawano u OKOHYaHHE
MOCTAMOPHUOHATILHOTO PA3BUTHS, BUIBI
MTOCTAMOp pa3BUTHSL.

XapakTepru30BaTh CyIIHOCTh
AMOPHUOHATIBHOE U MOCTIMOPHUOHATLHOE
MIEPUOJIOB Pa3BUTHUSA

AHanm3upoBaTh U OIIEHWBATH BIHSIHNE
(haKTOpOB pHCKa Ha 3I0POBbE,
WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JISI
PO UITAKTHKY BPEIHBIX TPUBBIYCK.

N3 ucrtopuu pa3BUTHUs TEHETUKU. | AJlIeNIbHBIC T€HBI, T€H, TE€HOTHII, YMmern: §7,8.1-4
HM3MEHYUBOCTD, HACIEICTBEHHOCTD, JlaBath ompenenacHus: HOHATUSIM AJJIEIbHBIC
¢deHotum. T€HBI, T€H, TEHOTHUII, U3MEHUYUBOCTD,
HacnenctBeHHOCTh U U3BMEHUYUBOCTD - HACJIEJICTBEHHOCTb, (DEHOTHUII
CBOIicTBa OpraHm3MoB. | 'eHeTHKa — Hayka 0 | HaspBaTh mpu3HaKky OHONIOTHYECKUX
3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH U 00BEKTOB — TEHOB M XPOMOCOM.
W3MEHYHUBOCTH. XapaxTepru30BaTh CYIIHOCTb OMOJIOTHY
MPOLIECCOB HACJIEICTBEHHOCTH U
M3MEHYUBOCTH.
OOBSICHATH TPUYMHBI HACICICTBEHHOCTH U
W3MEHYHUBOCTHU, POJIb TEHETUKU B
(hOpMUPOBAHUHU COBPEMEHHOW HAYYHON
KapTHUHBI MUPA, B IPAKTUYECKOMN
JIEATENILHOCTH JIIOJEH.
N3MeHYHBOCTh IPU3HAKOB I'eHOM, U3MEHUKBOCTb, MyTALIUH, MyTarcH, YmeTh: § 8, puc.
OpPraHU3MOB U €€ TUIIBIL. MTOJIMTIOUIHS. JlaBatb onpeneneHue TepMUHY 8-9, 8. 1-4
OcHoBHbIE POPMBI U3MEHUYMBOCTH. BB W3MEHYUBOCTb.

MYTaHI/Iﬁ IO CTCIICHU U3MECHCHUA IT'CHOTHIIA!

TeHHbIE, TeHOMHBIE, XPOMOCOMHBIE.
BapuannonHnas kprBas, ©3MEHUHNBOCTb,
MoIU(HKaLUs, HOpMa PEaKkLUH.
3aBUCHMOCTbD MPOSIBIICHUS IEHCTBUS I€HOB
OT YCJIOBM BHEIIHEW CpENbI.
XapaKTepUCTUKH MOJU(PHUKALMOHHON
n3MeHunBocty. Hacnenosanue
CIIOCOOHOCTH TIPOSBIIATH MPU3HAK B
OTIpeZIeNIEHHBIX YCIOBUSX.

IIpuBoaUTH IpUMEPEI HEHACIEACTBEHHOM
W3MEHYHBOCTH, HOPMBI PEAKINH TPU3HAKOB,
3aBHCHMOCTH MPOSBICHHUS HOPMBI PEAKITHH
OT YCJIOBHM OKpy>Karoliei cpespl.
AHanu3upoBaTh COAEPIKaHNE OCHOBHBIX
TOHATHIA.

BBISIBIIATE U ONTUCHIBATH Pa3HbIe (OPMBI
M3MEHYMBOCTH Opranu3zMoB. Ha3piBaTh
MIPUYUHBI, 00ECTIeYNBAIOIINE SBICHNE
HACJIEICTBEHHOCTH, OMOIOTUYECKYIO POITh
XpOMOCOM, OCHOBHBIE ()OPMBI
W3MEHYHBOCTH.

[IpuBOINTH IPUMEPHI TEHHBIX ¥ T€HOMHBIX
MyTalui.
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HasreiBaTb BUIBI HacIEICTBEHHOM
W3MEHYHUBOCTH, YPOBHU U3MECHEHUS
TE€HOTHIIA, BUJIbI MyTalllid, CBOMCTBA

MyTaluil.
9 I'enernueckue 3akoHOMepHOCTH, | ['OoMO- ,reTepo3uroTa, JOMUHAHTHBIN U YmMmers: § 9, puc.
OTKphITHIE . Menaenem. PELeCCUBHBIH MPU3HAKK, MOHOTHOPHIIHOE [JaBatp onpenenenus noHsTusm ['omo- 10-11, B.
CKpELIUBaHUE. ,T€TepPO3UroTa, JOMUHAHTHBIN U 1-3
Ucnonb3oBanue Menzaenem peIeCCUBHBIN IPU3HAKH, MOHOTHOPHUTHOE
THOPHUI0IOTUIECKOTO METO/A. CKpeIlBaHue.
Monorubpuanoe ckpemuBanue. Henonnoe | I[IpuBoauTh npuMepsl JOMHUHAHTHBIX U
JOMUHHUPOBaHUE. AHAIU3UPYIOLIEe PELIECCUBHBIX IPU3HAKOB.
ckpemyBanue. [{uronornyeckrie OCHOBBI BocnpounsBoanTs popMyarpOBKH MpaBuiIa
3aKOHOMEpHOCTEMN eAnHO00pa3ys U MpaBuiia PaclleTIeHus.
[IpaBumo equHOOOpa3ms. 3aKoH OnuceIBaTh MEXaHU3M MPOSBIICHUS
pacuieryieHus. [ umoresa 4UCTOTHI ramer. 3aKOHOMEPHOCTEH MOHOTHOPUIHOTO
CKpEIIMBaHUs, MEXaHU3M HETIOJIHOTO
JIOMUHHPOBAHUSL.
10 | AurnOpuaHOE CKpeIIBaHHE. I'enotun, aMruOpuIHOE CKPELINBAHUE, Ymern: § 10, puc.
MOJUTHOPHUIHOE CKpEeIUBaHue, (PEHOTHII. OnucelBaTh MEXaHU3M MPOSBICHUS 12-13, B.
JlaboparopHast paborta Nel YcnoBust MposIBIICHUSI 3aKOHA HE3aBHCUMOTO | 3aKOHOMEPHOCTEH JUTHOPHIHOTO 2-3
«Pewenue 3a0au no cenemuxe» | HacnenoBaHus. COOTHOILEHHS T€HOTUIIOB M | CKpPEILHUBaHMUA.
(eHOTHUIIOB HE3aBUCHMOTO HacJIeI0BaHUS Has3piBaTh ycnoBus 3aKOHa HE3aBUCUMOT'O
Kombunuposanmwiii ypox 9:3:3:1. HACJICIOBAHUSI.
3aKOH HEe3aBUCHMOTr'0 HacJeI0BaHUSI. AHaM3UpoBaTh CoAep KaHUE ONpeeSICHUN
OCHOBHBIX TIOHSTHH, CXeMY AUTHOPHUIHOTO
CKpEIINBaHNS.

11 | I'eneTHuecKHe OCHOBBI Cenexkmusi. YMeTh: §11,B.2-
cenexuuu. Bxkaag H.U. HacnencTBeHHOCTh M M3MEHUYMBOCTH-0CHOBA | Ha3piBaTh mpakTHyecKoe 3HaUEHHUE 3
BaguiioBa B pa3BUTHE CEJIEKUUH. | UCKYCCTBEHHOIro oTOOpa. LleHTpHh! TCHETHKH.

MPOUCXOXKJICHUS KYJIbTYPHBIX PACTEHHA. [TpuBOIUTH IPUMEPHI TOPOJT KUBOTHBIX
HesaBucumoe ogoMaliHuBaHue OIM3KUX COPTOB PaCTEHUM, BBIBECHHBIX YEJIOBEKOM.
pacTeHuid B pa3IMYHbIX LIEHTpaxX. YUYeHne AHanm3upoBaTh coJepkaHle OCHOBHBIX
H.M.BaBuiioBa o uieHTpax. HOHATHH.
XapakTepu3oBaTh poib yueHUs BaBuinosa
JUTSL Pa3BUTHS CEIEKLINH.
OOBSICHATH TPUYNHY COBIIAJCHHUS [IEHTPOB
MHOT000pa3us KyJIbTypHBIX PACTEHHH C
MECTaMH PacIlOIOKEHHUS IPEBHUX
UUBUJIN3AIMN; 3HAUCHHUE AJIS1 CENIEKLIMOHHBIX
paboT 3aKOHA TOMOJIOTHYECKHX PSJIOB.
12 | I'eneruka noja u HacjieJoBanue, | ['erepo- U roMOraMeTHBIH 101, IOJIOBBIE YMeTh: § 12, puc.
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CICIITICHHOC C ITOJIOM.

XPOJIMOCOMBI.

Hacnencreennsie 3a0osieBanus ,
CIETUIEHHBIE C TIOJIOM.

Pacmennenune penoTuma mo nmpu3HaKy
onpezeNeHus Mona.

3aKoH CLEMJIEHHOI0 HacleA0BaHusl.

HasbiBaTh TUIIBI XpOMOCOM B T€HOTHIIE,
YHUCJIO AyTOCOM U MOJOBBIX XPOMOCOM Y
YeIoBeKa

[TpuBOIUTH NpUMEPHI HACIECTBEHHBIX
3a00JI€BAHNMN, CLEIJIEHHBIX C IOJIOM.
Pemates npocreiiiine reHeTHuecKrue 3a1aum.

16,B.1-4

13 | Hacnencteennbie 00JI€3HN I'pymiier HaceICTBEHHBIX OOJIE3HEH. YmeTh: § 13, puc.
YeJIOBeKa. ['eHnBIe OONIE3HN W AHOMAIIHH. PackprIBaTh MOHATHE TEHHBIX 0OJIC3HEH M 17, 8. 3-4
XpoMocoMHBIE OOJIE3HH. AHOMAJIUU:
JuarHoctrka 3a001eBaHUA. HacJIeJOBaHUE, CLIETIJIEHHOE C MOJIOM U
beszomacHoCTh )XH3HENEATENHHOCTH. JIOKaJIM30BaHHOE B X- U Y-XpoMocoMax
(manbTOHM3M, TeMOQUITHS).
XpomocomMHas 6oJe3Hb — cHHApoM JlayHa.
CocTaBlieHHE POIOCIOBHBIX.
14 | DTUyeckue acCreKThI buorexnoiorus, mramMm. YMmern: § 14, B. 2-
MEIUIIMHCKON TeHeTHUKH. OcCHOBHBIE HaNpaBIEHUs CENEKINN aBaTh onpeneneHue TepMUHY 3;
MUKpPOOPTaHU3MOB. 3HAUEHHE CEIEeKIIH OMOTEXHOJIOTHSI, IITAMM
MHUKPOOPTaHU3MOB IS C.X.,MEIAIINHBL, [IpuBOIUTH IPHUMEPHI UCTIOTH30BAHUS
MuKpoOHOIOrHUECKUN CHHTE3. MHUKPOOPTaHU3MOB B MUKPOOHOJIOTHYECKOMH
MIPOMBIIIIIEHHOCTH.
OOBSICHATD POJTb OMOJIOTHH B IPAKTHYECKON
JIESTEIIGHOCTH JTIFOJIEH ¥ caMOT0 YYeHHUKA.

15 | HocTmxeHus OMOTEXHOJOTUU U | BUOTEXHOJIOT s, IITaMM. Ymerh: § 15, puc.
STUYECKUE aCIEKTHI €€ OCHOBHBIE HANPaBJIEHUS CENEKIINN JaBatb onpeneneHue TepMUHY 18, B. 2-3
WCCIIeIOBaHUH. MHUKPOOPTaHU3MOB. 3HAUEHHE CEIECKITHH OMOTEXHOIIOT S, IITAMM

MUKPOOPTaHU3MOB IS C.X.,MEIULINHBI, [IpuBOAUTH IPUMEPHI UCTIOIB30BAHUSA
MukpoOHOIOrHUECKUN CHHTES. MHUKPOOPTraHU3MOB B MUKPOOHOJIOTHYECKOMH
MTPOMBINIUICHHOCTH.
OOBSICHATB POJIb OMOJIOTHH B IPAKTHYECKOM
JIeITEJIbHOCTH JIFO/IEH M CaMOT0 YUYEeHHKA.
16 | Pemenne reHeTH4ecKuX 3ajad. Ymern:
Pemmarp reHeTHYECKHE 331291
17 | BupycHsle 3a00sieBaHUSL. Bupycsl kak Bo30yauTenn 3a00J1€BaHHUMA. 3HaTh: 3HaUYECHUE BUPYCOB B IPUPOAE U § 17,
CIIN/ - BupycHoe 3a00jeBaHue. 3alUTa OT | KU3HHU YEIOBEKa; MEPhI MPO(HIAKTHKN puc.25-
BHUPYCOB. BUPYCHBIX 3a00JI€BaHUH. 26,8.1-3

YMerh:

HNCITIOJIB30BaTh HpI/IO6peTeHHBIe 3HAHUS B
MTOBCETHEBHOM KU3HU [T TPODUITAKTHKH
BUPYCHBIX 3a00JICBaHUH.

I'maBa 2. KineTouHslii ypoBeHb KU3HH (S 4.)
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18 | KneTouHslii ypOBEHb KiteTka - OCHOBHasI CTpYKTypHasl eqUHULA YmMeTh: § 18,
OpraHU3alliy )KMBOW MaTepuu 1 | opraHu3MoB. KieTka kak Onocucrema. IIpuBoauTH IPpUMEpPHI puc.27,
ero posb B npupoze. Knerka kak | KilerouHoe cTpoeHue opraHuzMoB, Kak OpPraHU3MOB,UMEIOLINX KIETOYHOE U B1-3, §
JTaIl BOJIIOIHH KUBOTO B JTIOKa3aTelIbCTBO UX POJICTBA, CAMHCTBA HEKJIETOYHOE CTPOCHHE. 19,puc.28
HCTOPHUH 3EMIIH. JKUBOM MPUPOJIBI. HazbpiBaTh )KM3HEHHBIE CBOWCTB KJIETKHU U ,B1-3

TMIOJIO’KEHUS KIIETOUHOUN TEOPHH.
OOBACHATH OOITHOCTH MPOUCXOXKICHUS
pacTeHui U )KUBOTHBIX.

19 | Crpoenue knetku. Opranoust Crpoenue knetku. [IpokapuoTnueckue u 3HaTh: § 20,

KaK CTPYKTYpHBIC KOMIIOHEHTBI | DyKapuoTH4ecKue KieTKu. OcoOeHHOCTH 0CcOOEHHOCTH CTPOEHHE KIIETOK Mpokapuotr | puc.30-
LUTOILIA3MBI. CTPOEHUS! )KUBOTHOH U PACTUTEIILHON M 9YKaKpHOT, CTPOCHHE KJICTOK pacTeHuit u | 32, B.1-3,
kJeTKu. OCHOBHBIE YaCTH U OPTaHOU/IbI JKUBOTHBIX, BBIJENATH PA3INUMs B UX 21,1abm.1,
KIIETKH, UX QYHKIHH. CTPOEHHUM; Ha3BaHHS OPTaHOUI0B KIETKH, B1-3.
B3aUMOCBSI3b MEKIY CTPOCHHEM H
(GyHKIHEH opraHouia.
Ymertb:
paborath ¢ MUKpockonioM. HaGmronars,
OIKCBIBATh U CPAaBHUBATH CTPOCHHE KIETOK
pacTeHuil ¥ )KUBOTHBIX.

20 | Knerounsrit muki. JeneHue JKusnennsiii nukia. Pa3aMHOXXeHHE-CBOMCTBO | 3HATH: § 22-23,

KJIETKH - MUTO3 U M€I03. OopraHu3MoB. JlenieHne KJIETKH - OCHOBa CYIITHOCTH ¥ OMOIIOTHYECKOE 3HAUCHUE puc.39-42
pocTa, pa3BUTHS U Pa3MHOXKECHHUS MHTO033, (pa3bl MUTO3a, CTPOSHHUE TTOJIOBBIX Tabm1.3,
OpraHu3MoB. MUTO3, CYIIIHOCTh M 3HaYCHHE. | KIIETOK, (Da3bl IEPBOr0 BTOPOTO B.1-3
I'ameTorenes. OBorenes. CnepmMaTtoreHes. MEUOTUYECKHUX JICJICHU, OTInYne Meno3a
CrpoeHune MONOBBIX KIETOK. 3HaYCHUE OT MHTO3a.
ramertorenesa. O0pa3oBaHUE MOJTOBBIX Ymern:
kieTok. Ctaguu pa3MHOXKEHHSI, POCTa, JIaBaTh OMPEENIEHUS KIIOUEBbIM MOHITHSM,
co3peBanus. Meiio3. ®a3bl epBoro u OIKCBIBATH MOCIIEIOBATENIBHO (ha3bl MUTO3A,
BTOPOT0 MEHOTHYECKOTO JIEJIEHUSI. Ha3pIBaTh CTAJMH FaMETOTeHe3a.

21 | Ctpykrypa u GyHKIUU Crpoenune 1 QyHKIIMH XPOMOCOM. 3HaTh: § 24,

XPOMOCOM. 3Ha4YeHue MOCTOSIHCTBA YMCIa U (POPMBI CTPOEHHUE F'€HOB U XPOMOCOM; THIIBI puc. 46,

XPOMOCOM B KJIETKaX. HYKJICMHOBBIX KHCJIOT, (YHKIIIH B.1-4
JHK — HOCHTENb HACIEICTBEHHON HyKJIenHOBBIX KucioT. Pons [IHK u PHK B
uHpopmaruu. Yasoenue Monekyibl JJHK B | *KH3HM OpraHU3MOB.
KIIETKE Ymern:

BBIIETISITH Pa3INyusl B CTPOCHUH U

¢ynkuusax JJHK u PHK. XapakrepuzoBath

npouecc yaBoeHus moaekyasl JJHK.

22 | Hcropus pa3BUTHS HAYKH O Hayxka o xnetke - nuronorus. [lepeie Ymerb: § 25, B.1-
KJIETKE. MIOJIOXKEHUS KIETOYHOM Teopun. Pa3Butue IIpuBOoANTH IPUMEPHI OPTaHU3MOB, 3,

yaeHus o kjeTke. CoBpeMeHHas KJIETOYHAsl | MMEIONIUX KIETOYHOE M HEKJIETOYHOE co00I1IeH
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TEOopHsl. CTpPOCHHE. ue.
Ha3piBaTh MoI0KeHHs KIIETOYHOH TEOPHH.
OOBSICHATH OOIIHOCTH MMPOUCX 0K ICHHUS
pacTeHui U )KUBOTHBIX.
I'maBa 3. MoJiekyasipHbIi ypOBeHb KU3HU (7 4.)

23 | MonekynspHbIid ypOBEHb KHU3HHU: | MUKPO- U MaKpOIJIEMEHTHI, YTIIEBOIbI, YMeTh: § 27-28,
3Ha4YEHHUE U POJIb B IPUPOJIE. JUMABI, TOPMOHBEI. [TpuBOIUTH IPUMEPHI MUKPO- U puc.59,
OcHOBHBIE XMUMHUYECKHE OCco0EHHOCTH XMMHYECKOTO COCTaBa MaKpOJJIEMEHTOB, a TaK K¢ BEIIECTB, B.1-3
COEAMHEHHS )KHBOH MaTEpHH. KJIETKH. MUKPO- U MaKpO3JIEMEHTHI, UX OTHOCSIIIMXCS K JIUMTUIaM H YTIIEBOJaM

BKJIaJl B 00pa30BaHUH OPraHUYECKUX U HaspiBaTh HeOpranuy. ¥ OpraHuy. BEIIECTBa
HEOPraHMYECKUX MOJIEKYJI )KHBOTO KJIETKH.

BEII[ECTBA. XapakTepHu30BaTh OMOJIOTHIECKOE 3HAUCHHE
Ponp HeopraHmuecKMX BeIECTB: BOJA, MHUKpPO H MaKpO3JIEMEHTOB, OMOJIOTHY. POJIb
MHHEP.COJIH. BO/JIbI, COJIEH HEOPraHUYECKHUX KUCIIOT.

24 | CtpykTypa 1 QyHKIHH benky, aMMHOKHUCIIOTHI, HX POJIb B Ymern: § 29, puc.

HYKJIEHHOBBIX KHCIIOT. OpraHusMme. JlaBaTh nonHbIe Ha3BaHUS HYKJIEHHOBBIM 60 -61,

Crpykrypa u pynkuuu 6enkoB. @epmentsl. | kucnoram JHK u PHK. Tabn.4,
HyKkiienHOBBIE KUCIIOTHI M MX CTPYKTYpA. HaspiBathk nmpomyKThl, OoraTsie OeKamy. Bl-4.

Haxoxnenue monekynsl JIHK B kietke.

MoHoMep HYKIIEHHOBBIX KUCIIOT.

[TpuBOANTH IPUMEPEI OEIKOB,

BBITIOJTHSIOIINX Pa3INuHbIe (QYHKIHH.

[lepeuncnare Buas Mmoaexyna PHK.

Xapaktepru3oBaTh QYHKIIUN OCIKOB H

HYKJIEMHOBBIX KUCJIOT.

25 | IIpomeccel cuHTE3a B )KUBBIX [Murtanue, porocunTes, HOTONU3. Ymern: §30,

KJIIETKaX. [Muranue. Paznuuns opraHu3MoB 1o JlaBath ompesienieHrst HOHATHSM TTHTaHHE, puc.62-
cnocoOy nuranust. @otocunres. Posb aBTOTpOdHI, POTOCHHTES. 63,8.3-4.
nurmMeHTa xiopodmura. Kocmuueckas poins | HaspBate opransl pacteHus rie
3€JICHBIX PaCTECHHIA. MPOUCXOANUT POTOCUHTE3, POJIH MUTMEHTA
Xnopornactel. CBeToBasi U TeMHOBast a3l | Xjopodusuia.
doTocuHTE3A. XapaxTepu3oBath (a3bl HOTOCHHTE3A.
26 | IIpomeccer OrocuHTE3a OeKa. ['en, reneTH4eCcKUil KO, TPUILIET, KOJIOH, YMerh: JIEKITHS

AHTHUKOJIOH, TTOJIMICOMA, TPAHCIISIIHS,
TPAHCKPHUIIITHUS.

OOMeH BellecTB U MPEBPaLICHUE SHEPTHU —
MIPU3HAK JKUBBIX Oprann3MoB. CBocTBa
TEHETHYECKOTO KOoJIa: N30BITOYHOCTD,
cneurn(pUIHOCTh, YHUBEPCAIBHOCTb.
MexaHn3Mbl TPaHCISUN U TPaHCKPUIIIHH.

JlaBaTp onpeiesieHus IOHSATHUAM T'EH,
ACCUMMIISIIIMS.

Ha3piBath cBOMCTBAa FEeHETUUECKOTO KOJIA,
poib u-PHK u T-PHK B OnocuHTe3€e Oenka
AHaTM3UPOBATH COAEPIKAHIE OMIPEACTICHUH:
TPUIUIET, KOJOH, aHTUKOJIOH, MTOJIUCOMA,
TPaHCISAIUS, TPAHCKPHUTIITHSL.
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ITpuHIMIT KOMILIEMEHTAPHOCTH.
Peanuzanus HacneACTBEHHOW HHPOPMALTUH
B KJIETKE.

XapakTepu3oBaTh CYIIHOCTh IpoIiecca
TPAHCIISAIUHN U TPAHCKPHUITIIHH.

27 | MonekymsipHbIe IPOLECCHI ITonsiTHE O OGMOJIOTUYECKOM OKHCIICHHH. YMmers: JeKIUA
pacuienyeHusl. BeckuciopoaHblii 3Tan KI1eToyHoro AHanM3MpoBaTh CoAepIKaHUe ONpeaeTICHHMN:
IbixaHus (rnukonu3). Kucnopoanslii stamn I'mukonus, OpoxkeHue, IpIXxaHue.
KJIETOYHOT'O IbIXaHMS. Has3piBaTh BeliecTBa HCTOYHUKU HEPTHH,
MIPOAYKTHI PEaKIUy 3TalloB OOMeHa
BEIICCTB, JOKAIHU3ALHUIO B KJIETKE ITAIIOB
oOMeHa BeIleCTB.
OrnmceiBath poiib AT® B 0OMeHe BEIIeCTB.
28 | XumMuueckoe 3arpsizHEHHE OnacHOCTb MOJIMMEPHOTO MYCOPA. JeKIHs
OKPY’KaIOILIEH Cpelbl Kak [ectumuner. Juokcunsl. [Ipobnema
rio0asbHast 3KOJIOrHYeCKast YCTOMYMBOI'O Pa3BUTHA.
mpo0JiemMa.
29 | Bpems akosioru4ecKoi Pa3BuTHE XUMHUECKOT'O CUHTE3A. JIEKIIHS
KYJIBTYPBIL. MasnunyiaupoBaHie HaclaeICTBEHHBIM
BEIIECTBOM. [ T0GabHbIE S3KOIOTHYECKHUE
npoOieMbl. JKoJoruyecKas KyJapTypa -
HOpMa JIJIs1 KaKJIOTO YeJIOBeKa.
30 | 3akio4eHue: CTPYKTYpHBIE brocucTeMsl: OT 3IeMEHTapHBIX
YPOBHU OpTraHU3aIliH JKABOM OMOXMMHYECKUX CUCTEM JI0 OHOC(EpHI.
MIPUPOIBL. BunoBoe 6uopazHoobpaszue. YpoBHU
OpraHu3alfy TPUPOJIBL.
31 | IloBTOpeHnwue mo Teme
«OpraHn3MeHHBIH ypOBEHb
KU3HI»
32 | [loBTOpenue no TeMe
«KeTouyHbli ypOBEHb KU3ZHID)
33 | IloBTOpeHnwue mo Teme
«MonexyJIsIpHbIi YpPOBEHb
KU3HI
34 | toroBslii ypok-3a4éT
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