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IMosicuuTeILHAS 3aIMCKA

Paboyas mporpamma mo Owonormm B 10-11 kmaccax cocraBieHa B COOTBETCTBUHU C
TpeboBaHusiMu DenepaibHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOTO CTAaHJApTa CPEAHETO
obmero oOpaszoBanus Ilpukaz MwunobpHayku Poccum ot 17.05.2012 N 413  (pem. ot
11.12.2020), Ha OCHOBE MPUMEPHOM OCHOBHOW 00pa30BaTE/ILHOM MPOrpaMMbI 1o Ouosoruu (B
pemakiuu nporokona Ne 2/16-3 or 28.06.2016 denepanbHOro y4eOHO-METOIUIECKOTO
00beIMHEHHS TI0 00IEeMy 00pa30oBaHMIO), ¢ y4eToM (eaepalbHOro IMepedyHs y4eOHUKOB,
pexomeHioBaHHBIX MO P® k mcnons30BaHuIoO B 00pazoBatensHOM mporiecce B OY paccunrtana
HAa MPernoJaBaHue Mo y4eOHUKaM:

«buonorus 10 xmace» cepust JIunus xxu3nu, apropsl: [laceunuk B.B., Kamenckuii A.A., PyOios

A.M., M., lIpoceemenue, 2020 r.
«buonorus 11 kiacey cepus JIlunus xu3nau, aBropsl: [laceunuk B.B., Kamenckuii A.A., Pyouos
AM. M., Ilpocsemienue, 2021 .

N3ydenue Ouonornu Ha ypoBHE CpelHEro o0Iiero oOpa3oBaHMs HANpPaBICHO Ha JOCTHXKEHHE
CIEeNYIOLIUX LeJIeii:

c(OPMHUPOBAHHOCTH OCHOB LIEJIOCTHOM HAyYHOI KapTHUHBI MUPAa;

(dbopMHpOBaHHE TMOHMMAHUSI B3aMMOCBSI3M W B3aMMO3aBUCHUMOCTH E€CTECTBEHHBIX HAYK;
c(OPMHPOBAHHOCTh IOHUMAHUS BIIUSHUS E€CTECTBEHHBIX HAyK Ha OKPYXaloIlylo Cpemny,
HYKOHOMHYECKYIO, TEXHOJIOTUYECKYIO, COIHAIbHYI0O M OSTHYECKYIO CQepbl IesTeTbHOCTH
4eJI0BEKa;

CO3/1aHHE€ YCIOBUHM Il pPa3BUTHSL HABBIKOB YU€OHOW, MPOEKTHO-HCCIIEI0BATENbCKOMN,
TBOPYECKOH J1eATETbHOCTH, MOTUBALIMK 00YUYaIOIIUXCs K CaMOpPa3BUTHIO;

c(OPMHPOBAHHOCTh YMEHUI aHAIM3UPOBATh, OIICHUBATH, IPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HAYYHYIO HH(OPMALIUIO;

cOpPMUPOBAHHOCTh ~ HABBIKOB ~ Oe3omacHOM  paboThl  BO  BpeMsi  MPOEKTHO-
UCCIIEIOBATEIbCKON U SKCIIEPUMEHTAIBHON JeSITeIbHOCTH, IIPU UCIIOIB30BaHUU J1a0OPaTOPHOTO
000pyT0BaHUs.

IInanupyemsble pe3yJbTaTbl OCBOCHHS Y4e0OHOIO0 NpeaMeTa.

"buonorus" (6a30BbIii ypOBeHb) - TpPeOOBaHHS K MPEIMETHBIM pe3yabTaTaM OCBOCHHS
0a30BOr0 Kypca OMOJIOTHH JOJIKHBI OTPaXKaTh:

1) chopmMupoBaHHOCTH MPEACTABICHUH O POIU U MecTe OWOJIIOTUH B COBPEMEHHOMN
HAayyHOW KapTUHE MHUpA; I[OHMMaHUE poau Ouojorud B (HOPMHPOBAHMM Kpyrozopa H
(G yHKIIMOHATIBLHOU TPaMOTHOCTH YeJIOBEKa sl pEIIeHUs MPAKTUYECKUX 3a/1aY;

2) BlIaJieHHE€ OCHOBOIIOIATAIOUIMMH OHATHUSMHU U MPEACTABICHUSIMH O KUBOM MPUPOJIE, €€
YPOBHEBOM  OpraHu3alid W  JBOJIOLMH; YBEPEHHOE  IMOJIb30BaHHE  OMOJOTHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiIageHHWE OCHOBHBIMH METOJAMU HAay4YHOTO T[IO3HAHHUSA, WCIONb3yeMbIMU TPHU
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM: OIHMCAaHUE, W3MEpPEHUE,
MpOBeJICHNE HAOIIOICHUI; BBISIBJICHHE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

4) chopMupOBaHHOCTh YMEHUN OOBSICHATH PE3yJbTAaThl OUOJIOTHYECKUX IKCIEPUMEHTOB,
peliaTh IeMeHTapHbIe OMOIIOTUYECKUE 3a]a4u;

5) cdopMHPOBAHHOCT, COOCTBEHHOM TIO3WIIMM T10 OTHOIICHHIO K OHOJOTHYECKOU
uH(pOpMAIIH, TTOTy4aeMOU U3 Pa3HbIX UCTOYHUKOB, K TTI00aTbHBIM SKOJOTHUYECKUM MpodieMam
U TIYTSAM UX PEIICHUS.

"buonorus" (yriyOneHHBIH ypOBEHb) - TpeOOBAHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHUS



yrayOIeHHOTO Kypca OWOJOTHHM JIOJDKHBI BKJIIOYATh TPEeOOBAHHSI K peE3ylbTaTaM OCBOCHUS
0a30BOT0 Kypca U JIOTIOJIHUTENILHO OTPaKaTh:

1) chopmMupOBaHHOCTH CHUCTEMBI 3HaHHK 00 OOIMIMX OMOJOTUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX;

2) chopMHUpOBAaHHOCTH YMEHUH UCCIICIOBATh M AaHATU3UPOBATH OMOIOTHYECKHE OOBEKTHI U
CHCTEMBI, OOBSICHITh 3aKOHOMEPHOCTH OMOJIOTMYECKHUX MPOIIECCOB U SIBJICHHIA; IIPOTHO3UPOBAThH
MOCIIEACTBHSI 3HAYUMBIX OMOJIOTUYECKHIX UCCIICIOBAHMIA;

3) BiIajicHHe YMEHUSIMH BBIJBUIaTh TUIIOTE3bI HA OCHOBE 3HAHWH 00 OCHOBOTMOJIAraroINX
OMOJIOTUYECKNX 3aKOHOMEPHOCTAX M 3aKOHAX, O MPOWCXOXKICHUM M CYIIHOCTU KHU3HH,
ro0aNbHBIX ~ HM3MEHEHHSX B OWocdepe;  MPOBEPSATh  BBIABUHYTHIE  THUIOTE3BI
IKCIIEPUMEHTATIBLHBIMU CPEACTBAMH, (POPMYITHPYS 1IeTTb UCCIICIOBAHHSI,

4) BianeHHE METOJAMH CaMOCTOSITEIIEHOW MMOCTAaHOBKH OWMOJIOTHYECKUX IKCIEPUMEHTOB,
OTIHCAHMsI, aHAJIN3a M OIICHKH JJOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;

5) chopMHUPOBAHHOCTH YOSKIACHHOCTH B HEOOXOAUMOCTH COOIIOICHUS dTHYECKUX HOPM U
IKOJIOTHYECKUX TPEOOBAHUH TIPU TPOBECHUH OMOJIOTUYECKUX UCCIICIOBAHUM.

B pesynbrare uzyuenus yaeOHoro npeamMera «bHonorusy» Ha YpoBHE CpeTHEro 00IIero
o0pa3zoBaHus:

BBIHVCKHHK Ha 6230BOM YPOBHC HAYUHUTCA:

— packpbIBaTh Ha MpUMepax pojb OMOJIOruH B (OPMUPOBAHUN COBPEMEHHOM Hay4YHOW KapTHHBI
MHpa ¥ B IPAKTUYECKOH AESITEIBHOCTH JIOJEH;

— IIOHMMaTb W OIIMCBIBATh B3aUMOCBSI3b MEXKJAYy €CTECTBEHHbIMU HayKaMu: OMOJIOTIHEH,
(¢u3KKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBS3b IPUPOAHBIX SIBJICHUN;

— IOHHMMATh CMBICJI, Pa3JIM4aTh U ONMUCBHIBATH CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOIIMMHU
OMOJIOrMYEeCKMMHU TIOHATHAMM: KII€TKa, OpraHu3M, BHJI, SKOocucTeMa, Ouocepa;

— HCHOJb30BAaTh OCHOBHBIE METOJbl HAyYHOTO TIO3HAHUS B Y4eOHBIX OMOJIOTMYECKUX
UCCIIEIOBAaHMSX, IPOBOANUTH SKCIIEPUMEHTHI [0 N3YUYEHUIO OMOJIOTHYECKUX 0OBEKTOB U SBJICHUH,
OOBSICHATBH PE3yJIbTaThl 3KCIIEPUMEHTOB, aHATM3UPOBATh UX, (POPMYIHPOBATH BHIBO/IBI;

— (GOopMyNIHpOBaTh TUIOTE3bl HA OCHOBAaHMM IPEUIOKEHHOW OHOIOrHyeckod MHPOpMaLuU U
IpeJIaraTb BApUAHThI IPOBEPKU TMIIOTES;

— CpaBHHBaTh OHMOJIOTMYECKHE OOBEKTHI MEXIy COOOW IO 33JaHHBIM KPHUTEPHUSM, JeJaThb
BBIBOJIbI M YMO3AKJIFOUCHHSI HA OCHOBE CPaBHEHNS,

— 000CHOBBIBATH €IMHCTBO JXUBOM M HEXKUBOM MNPHUPOABI, POJCTBO >KHUBBIX OpPraHU3MOB,
B3aMMOCBSI3M OPraHU3MOB M OKPY>KaIOLIeH cpe/ibl Ha OCHOBE OMOJIOTHUECKUX TEOPHIA;

— IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIIT OPraHUYECKUX COCAMHEHUH KIeTKU (OEIKOB,
KHUPOB, YIIIEBO/I0B, HYKIEUHOBBIX KHCIIOT);

— pacro3HaBaTh KJIETKH (IPOKApUOT U IYKAPUOT, PACTEHUH M KMBOTHBIX) MO OMHMCAHUIO, HA
CXEMaTUYECKUX U300paKeHUSX;

YCTaHABIMBAaTh CBSI3b CTPOGHHMS U (DYHKUMH KOMIIOHEHTOB KJIETKH, OOOCHOBBIBAThH
MHOT000pa3ue KIETOK;

— pacro3HaBaTh MOMYJIALNIO U OMOJOTUYECKHM BUJI IO OCHOBHBIM IIPU3HAKAM;

— OMNHUCHIBaTh ()EHOTUN MHOTOKJIETOYHBIX PACTEHUH U KUBOTHBIX IO MOp(dosornyeckomy
KPUTEPHUIO;

— 00BACHATH MHOTOOOpa3ne OpraHM3MOB, IPUMEHSISI IBOJIIOLIMOHHYIO TEOPHIO;



— KJaccuuuupoBaTh OHONOTMYECKHE OOBEKTHI Ha OCHOBAaHMM OJHOIO MM HECKOJBKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTaHMS, CHOCOOBI IBIXaHUS U PAa3MHOXKEHUS, 0COOCHHOCTH
pa3BUTUSA);

— OOBACHATH IPUYMHBI HACTICICTBEHHBIX 3a00JI€BaHUN;

— BBIABJIATh M3MEHUYMBOCTH Yy OPraHU3MOB; OOBSACHSATH NPOSBICHHE BUIOB H3MEHUYHBOCTH,
UCTIONb3Ys 3aKOHOMEPHOCTH WU3MEHYUBOCTH; CPaBHUBATh HaCJIE/ICTBEHHYIO u
HEHACJIEICTBEHHYIO U3MEHYMBOCTH;

— BBIABIIATH MOp(QoOJIoruyeckue, pu3noaoruyeckue, MnoBeIeHYecKue ajanTalul OpraHu3MoB K
cpezie 0OUTaHUs U IEHCTBUIO SKOJIOTHYECKUX (DAKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEME (LIENHU MUTAHUSA);

— MPUBOJUTH JJOKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHUsI OMopazHo00pas3us UIsl yCTOMUUBOTO
pa3BUTHS U OXPAHBI OKPYIKAIOLIEN Cpebl;

— OICHHMBATh JIOCTOBEPHOCTh OWOJIOTMYECKOH WHpOpMAaIMK, TOJYYEHHOH W3 pa3HbIX
UCTOYHUKOB, BBIIEIATh HEOO0XOAUMYIO HHGOpPMALMIO Uil MCIOJIb30BaHUS €€ B ydeOHOU
NESITeIbHOCTH U PEIICHUH MPaKTUYECKUX 3a7ay;

— MPEJICTaBIIATh OMOJOrMYECKYI0 MHPOPMALIMIO B BUJE TEKCTa, TaOJIUIbl, rpaduKa, JuarpaMMsl
U JIeN1aTh BbIBO/IbI HA OCHOBAHUU MPEACTaBIECHHBIX JJAHHbIX;

— OLEHUBAThb pPOJb JOCTHKEHUH T€HETUKH, CEJIEKUIUU, OMOTEXHOJOTMU B IPAKTUYECKOU
JESITEIbHOCTH YE€JIOBEKA U B COOCTBEHHOM KU3HU;

— 0OBSACHATH HETaTUBHOE BIIMSHUE BELECTB (AJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKHUX BELIECTB) HA
3apO/IbIIIEBOE PAa3BUTHE YEIIOBEKA; — OOBSICHSTH IOCJIEICTBUS BIMSIHUS MyTarcHOB;

— 00BSACHATH BO3MOKHBIE IIPUYMHBI HACIIEACTBEHHBIX 3a00J1€BaHUM.

BeinyckHUK Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYUTHCSL:

— JlaBaTh HAy4YHOE OOBSICHCHHE OuoJIoTMYecKuM  (akTam, Tporeccam, SBICHHSIM,
3aKOHOMEPHOCTSIM, MCII0JIb3Ysl OMOJIOTHYECKUE TEOPUH (KJIETOYHYIO, 3BOIIOLIMOHHYIO), YUEHHE O
O6uocdepe, 3aKOHBI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUUBOCTH;

— XapaKTepHU30BaTh COBPEMEHHbIE HANpaBICHHUS B Ppa3BUTUM OHOJOTMHU; OIMUCHIBATh HUX
BO3MO>KHOE MCIIOJIb30BaHUE B IPAKTUYECKON JEATEIBHOCTH;

— CpPaBHUBATDH CIIOCOOBI AENEHUS KIETKU (MUTO3 U MEHO03);

— pewmarb 3ajadyud Ha MnocTpoeHue QparmeHtra Bropod uenu JHK mno mnpemioxenHomy
¢parmenty nepsoit, ”PHK (MPHK) o yuactky JITHK;

— peuaTh 331a4u Ha OIpe/ieJIeHHe KOJMYECTBA XpPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KJIETKaX,
a TaKke B KJETKaxX Mepej] HadyajoM JejeHus (Meilo3a WM MHUTO3a) U 1O €ro OKOHYaHUM (AJs
MHOT'OKJIETOYHBIX OPraHU3MOB);

— pemaTb TE€HETHMYECKME 3aJaud Ha MOHOTMOPHMIHOE CKpEIIMBAaHUE, COCTABIATH CXEMBI
MOHOTUOPUJHOTO CKpELMBaHMs, TMPUMEHSsI 3aKOHBbl HACJIEJCTBEHHOCTH M  HCIONb3YS
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

— YCTaHaBJIMBAaTh THUIl HACIIEOBAHMSI U XapaKTep IMPOSIBICHUS MpPHU3HAKa IO 3aJJaHHOW cXeme
POJIOCIIOBHON, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;

— OLICHUBATh PE3yJIbTaThl B3aUMOJCHCTBUS YeNOBEKa U OKPY’KaIOUIe Cpe/bl, MPOTrHO3UPOBAThH
BO3MOXXHBIE  TIOCJEJCTBUS  JACSITEIBHOCTH 4YeNlOBeKa Uil CYIIECTBOBAaHUS  OTAENbHBIX
OMOJIOTNYECKUX OOBEKTOB U IEIBIX MPUPOIHBIX COOOIIECTB.

BhInycKHUK Ha yriyOJeHHOM YPOBHE HAYYUTCS:




— OLIEHUBATh POJIb OMOJIOTUYECKUX OTKPBITHI U COBPEMEHHBIX UCCIICIOBAHHI B PA3BUTHH HAYKH
U B IPAKTHUYECKOM IEeATETHbHOCTH JIFOICH;

— OIIGHUWBATh POJb OWOIOTMHM B (OPMUPOBAHUU COBPEMEHHOW HAy4yHOU KapTUHBI MUpAa,
MIPOTHO3MPOBATH MEPCIICKTUBBI PA3BUTHS OMOJIOTHH;

— YCTaHABIIMBAaTh M XapaKTEPU30BaTh CBsI3b OCHOBOIIOJIATAIONINX OWUOJIOTHMYECKUX TOHSITHIMA
(KJIeTKa, OpraHu3M, BHJ, 3KOCHUCTEMa, OHOcdepa) ¢ OCHOBOIOJIATAONUME TOHSATHIMH JIPYTHX
€CTECTBEHHBIX HAYK;

— 00OCHOBBIBATh CHUCTEMY B3IJISJIOB Ha KHBYIO MPHPOIY M MECTO B HEW UEIIOBEKA, TPUMECHSISI
OMOJIOTUYECKHE TEOPHH, YYCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPaHHIBI HX
MPUMEHUMOCTH;

— MPOBOANTH Y4eOHO-HCCIIEIOBATENBCKYIO JACSITEILHOCT 0 OMOJIOTUU: BBIIBUTATh THIIOTE3HI,
IUTAHUPOBATh PaboTy, OTOMPATh U MPEoOPa30BBIBATh HEOOXOAMMYIO WH(GOPMAIUIO, TIPOBOIUTH
OKCIIEPUMEHTHI, WHTEPIPETUPOBATH PE3yJIbTaThl, JENaTh BBIBOJABI HA OCHOBE TMOJTYyYEHHBIX
pe3yJIbTaTOB,

— BBUIBJIATh U OOOCHOBBIBATH CYIIECTBEHHBIC OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHu3aIfu
KHU3HH,

— YCTaHaBIHMBATh CBS3b CTPOCHHS U (YHKIMHA OCHOBHBIX OMOJOTMYECKHX MaKpOMOJICKYIN, UX
POJIb B MPOIECCaX KIETOYHOTO META00IN3Ma;

— pemiath 3a7a4d Ha ompeneneHue nociuenoBareabHocTy HykineotuaoB JJHK u uPHK (MPHK),
aaTukonoHoB TPHK, mocnenoBaTenbHOCTH aMUHOKUCIIOT B MOJICKYJie OeKa, MPUMEHSS 3HAHUS
0 PEaKIUsAX MATPUIHOTO CHHTE3a, FTCHETHYECKOM KOJIe, TIPUHITUTIE KOMIUIEMEHTAPHOCTH;

— JIeNaTh BBIBOJBI 00 M3MEHEHHSX, KOTOPhIC MPOM30MIYT B MPOIIECCaX MAaTPUYHOTO CHHTE3a B
cilydae M3MEHEHUS MOCIe0BaTeIbHOCTH HyKieoTu 108 JTHK;

— cpaBHHBATH (ha3bl JICIICHUS KICTKU; PELIaTh 33J]aud Ha ONPEJICIICHUE U CPABHEHUE KOJIUYECTBA
reHerudeckoro Matepuasa (xpomocom u JIHK) B KiieTkax MHOTOKJIETOUHBIX OPraHH3MOB B
pa3HbIX (hazax KJIETOYHOTO IHMKIIA;

— BBISBJIATH CYIIECTBEHHBIC NMPU3HAKH CTPOCHHS KJICTOK OPTaHW3MOB PAa3HBIX IAPCTB KUBOM
MIPUPOJIBI, YCTAHABIIMBATH B3aMMOCBSI3b CTPOCHUS U (DYHKITUI YacTel U OPraHOUIOB KIICTKH;

— 00OCHOBBIBATh B3aUMOCBS3b TUTACTUYECKOTO M SHEPTETHIECKOTO OOMEHOB;

CPaBHHMBAThH IMPOIIECCHI TUTACTUIECCKOTO U SHEPTETUYECKOT0 OOMEHOB, MPOUCXOIANINX B KIIETKAX
JKUBBIX OPTaHU3MOB;

— OMpeNeNnaTh KOIMYECTBO XPOMOCOM B KIIETKAaX pPAaCTEHUl OCHOBHBIX OT/IEIOB Ha Pa3HBIX
dTamax >KM3HEHHOTO IIUKJIA;

— pelaTh TEHETUYEeCKUE 3aJaud Ha TUTHOPHIHOE CKpelIMBaHWE, CIETUIEHHOE (B TOM 4YHCIIe
CIICTJICHHOE C IIOJIOM) HAaCJIeOBaHUE, AHATU3UPYIOIIEe CKpEIIMBaHUE, TPUMEHSSI 3aKOHBI
HACJICJICTBEHHOCTH U 3aKOHOMEPHOCTH CIICTUICHHOTO HACIIEIOBaHMS;

— pacKphIBaTh MPUIHHBI HACICJICTBEHHBIX 3a00JIEBaHUI, apTyMEHTHPOBATh HEOOXOTUMOCTh MEP
peIyNPEexkICHUS TaKUX 3200 ICBaHHIA;

— CpaBHHUBATH Pa3HbIC CIIOCOOBI PA3MHOKEHUSI OPTAaHU3MOB;

— XapaKTepHu30BaTh OCHOBHBIE ITAIbl OHTOT€HE3a OPTaHU3MOB;

— BBISBIATH MNPHUYMHBI M CYIIECTBEHHbIE MPHU3HAKA MOAM(PUKAIIMOHHON W MYTallMOHHOU
W3MEHYUBOCTH; 00OCHOBBIBATh POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOODE;
— 00OCHOBBIBaTh 3HAYCHHE PA3HBIX METOJOB CEJCKIIMU B CO3/JIaHUU COPTOB PACTCHHMA, TOPOJI
YKUBOTHBIX U IIITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBATh NMPUYHHBI H3MEHSIEMOCTH M MHOTOOOpa3us BUIOB, IPUMEHSSI CHHTETHYECKYIO
TEOPHIO SBOJIIOLINH;



— XapakTepH30BaTh NOMYISAIUIO KaK EAWHUIY O3BOJIONMH, BHJ KaK CHCTEMaTHYECKYIO
KaTErOpHIO U KaK pe3yabTaT HBOJIOINH;

— YCTaHABJIMBATb CBSI3b CTPYKTYPbI U CBOWCTB 3KOCUCTEMBI;

— COCTaBJIATh CXEMbI IIepeHOCa BEIIECTB W OHHEPIMHM B DSKOCHUCTeME (CeTH NHUTaHUs),
IPOTHO3UPOBATH X U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHUsI (DAKTOPOB Cpeibl;

— apryMEHTHPOBATh COOCTBEHHYIO MO3HMIHUIO MO OTHOIICHHIO K HKOJOTMYECKUM MpolieMaM H
HIOBE/ICHUIO B IPUPOJTHOM CperIe;

— 000CHOBBIBaTH HEOOXOIUMOCTD YCTOHYMBOTO Pa3BUTHS KaK YCJIOBHUSI COXPaHEHHUSI OHMOCQEpH;
— OLICHMBATh NMPAKTUYECKOE U ITHYECKOE 3HAYCHUE COBPEMEHHBIX HMCCIICJOBAHUN B OMOJIOTHH,
MEAHIIMHE, YKOJIOTUU, OMOTEXHOJIOTUH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY

— BBUBJIATH B TEKCT€ OMOJIOTMYECKOTO COJCpXkKaHUs MpoOJIeMy M apryMEHTHPOBAHHO ee
OOBSACHATD;

— TPEACTAaBJIATH OMOJIOTHYECKYI0 MH(OpMAIMIO B BUJE TEKCTa, TaOIMIBI, CXEMBI, Trpaduka,
JMarpaMMBbI U JIeNIaTh BBIBOJIBI HA OCHOBAHUH MPE/ICTABICHHBIX JaHHBIX;

npeoOpa3oBHIBaTh TpauK, TAOIHILY, IMArpaMMy, CXeMY B TEKCT OMOJIOTMYECKOTO COACPIKAHHUS.

BbeINyCKHUK Ha VFJ'IV6J'ICHHOM YPOBHC ITOJYYHUT BOSMOXHOCTb HAYUHUTHCA.

— OpraHW30BBIBATH WM IPOBOIUTH HWHIWBHIYAIBHYIO HCCIICOBATEILCKYIO ICATCILHOCTH TIO
Ouonoruu (Wim pa3padaThiBaTh HHIMBUIYaTbHBIA MPOCKT): BBIIBUTAaTh TUIIOTE3bI, TNIAHUPOBAThH
paboty, oTOMpaTh W  TPEOOpPa3OBHIBATH HEOOXOAMMYIO  HWH(GOPMAIUIO, TIPOBOJHUTH
SKCIIEPUMEHTBI, WHTEPIPETHPOBATh PE3YJIbTaThl, Ji€JaTh BBIBOJILI HAa OCHOBE MOJYYEHHBIX
pe3yNbTaTOB, MIPEACTABIATH MPOAYKT CBOMX MCCIICOBAHMIA;
— MPOTHO3UPOBATH IOCIEJCTBUS COOCTBEHHBIX HCCIICJOBAHUN C Y4ETOM AITHUYECKUX HOPM H
9KOJIOTHYECKUX TPEeOOBAHU;
— BBIIEJATH CYIIECTBEHHbIE 0COOCHHOCTH KU3HEHHBIX IIUKJIOB MPEICTABUTENEH Pa3HBIX OTIEIOB
PACTCHHIA U TUTIOB KUBOTHBIX; H300paKaTh IIUKJIBI PA3BUTHS B BHJIC CXEM;
— aQHAIM3WPOBATH M WCIOJB30BaTh B PEIMICHUH YYEOHBIX H HCCIICIOBATEIbCKUX —3aJ1ad
UH(OPMAIIHIO O COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHN, METUIIMHE U 3KOJIOTHUH;
— apryMEHTHPOBATh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO W COIMOTYMAHUTAPHOTO
3HAHMS B AMIOXY UH()OPMAIIMOHHOW IMBUIH3AIUY;
— MOJETUPOBaTh M3MEHEHHE OJKOCHCTEM TO0J] BIUSHUEM pa3JIHYHbIX Trpynn (HakTopos
OKPYXKAaroIIel Cpeibl;
— BBIABJISITH B TIPOIIECCE HCCIENOBATENbCKON JESATENbHOCTH MOCIEICTBUS aHTPOMOTEHHOTO
BO3JICHCTBUS Ha SKOCHCTEMBI CBOETO PETHOHA, ITPeJIjIaraTh CIOCOObl CHUKCHHS aHTPOITOTEHHOTO
BO3JICHUCTBHUS Ha YKOCUCTEMEI,
— WCIIOJIb30BAaTh TPUOOPETCHHBIE KOMIIETCHIIMM B  TPAKTUYECKOW JICATCITBHOCTH H
MOBCCIHEBHON JKM3HH JUIS TPHUOOPETEHHUs OIbITa JEATSIBHOCTH, MPEIIICCTBYIOMICH
po(hecCHOHANBLHOM, B OCHOBE KOTOPOU JICKUT OMOJIOTHS KaK yu4eOHBIN TpeMeT.

Conep:xanue

Bba3oBblii YPOBEHb.

10 kaace

buoJiorusi Kak KOMIUIEKC HAYK O "KMBOM npupojae.



bronorus xak KOMIIJIEKCHas Hayka, METOJIbl HAYYHOI'O IO3HAHUs, UCTIONb3yeMble B OMOJIOTHH.
CoBpeMeHHble HampaBieHusi B Ouojnoruu. Pomb Ouonoruu B (OpMHUPOBAHMM COBPEMEHHOM
HAayYyHOW KapTHHBI MHpA, INPAKTUYECKOE 3HAYEHHE OMOJIOTMYECKUX 3HAaHUU. buomornueckue
CHCTEMBI KaK MPeaIMeT U3ydeHHsI OMOJIOTHH.

CTPYKTypHBIe H (l)yHKIII/IOHa.]'[bHLIe OCHOBBI ’)KU3HH

MonekynspHble OCHOBBI X U3HHM. Heopranmyeckue BeniecTBa, MX 3HaueHue. OpraHudeckue
BelecTBa (YrJIEBOMABI, JMMHIbLI, OCIKH, HYKJICUHOBbIC KHUCIOTB, AT®) u uX 3HAYCHUE.
buononmumepsl. Jlpyrue opraHmueckue BellecTBa KIETKH. HaHOTexHoIoTMH B OWOJIOTHU.
[utosmorusi, METoApl LMUTOJIOTMU. POJb KIETOYHOM TEOpPUM B CTAHOBICHHH COBPEMEHHOMU
€CTECTBEHHO-HAy4YHOM KapTuHbl mupa. Kietku mpokapuotr u s3ykapuoT. OCHOBHBIE 4YacTU U
OpraHouIbl KJIETKH, X QyHKIUU. Bupycsl — HekneTounas ¢popma KU3HU, MEPbl MPOPUITAKTHUKU
BUPYCHBIX 3a0osneBaHuil. JKusHenestenbHOCTh KieTKU. [lmactuueckuii oOMeH. DOTOCHHTES,
xeMocuHTe3. buocunres Oenka. DHepreTuueckuid oOMeH. XpaHeHue, Nepejadya U peaau3anus
HacJeCTBeHHOW uHbopMauu B kietke. [ 'eneruueckuit koa. ['en, renom. ['enomuka. Brnusinue
HAapKOT€HHBIX BEIIECTB Ha MPOIIECCHI B KieTke. KiieTrounslii ukin: uaTepdasa u neiaeHue. Mutos
U Mei03, ux 3HaueHue. CoMaTHYECKUE U TTOJIOBBIE KIIETKH.

11 xaacc.
Opranusm.

Oprannsm — enuHoe 1enoe. JKu3HenesTenpHOCTh opranu3ma. Perysmus QyHKuuii opranusma,

romeocra3. PasmHOxeHue opraHuzMoB (Oecrosioe U mosioBoe). CrocoObl Pa3sMHOXKEHHUS Y
pacTeHM W JKMBOTHBIX. VHAMBHMIyanbHOE pa3BUTHE oOpraHusma (oHToreHes). IIpuunHbI
HapyLIeHUH pa3BUTHA. PepoayKTHUBHOE 310pOBbE YEJIOBEKA; MOCIEICTBUS BIUSHUS AJKOTOJIA,
HUKOTHHA, HAPKOTUYECKHUX BEIIECTB Ha 3MOpHOHAIbHOE pa3BUTHE 4YenoBeka. JKu3HEHHbIE
LUKJIBI Pa3HBIX IPYII OPraHU3MOB. ['€éHeTHnKa, MEeTO/Ibl T€eHETUKH. | eHeTnuecKass TEpMUHOJIOTUS
U CHUMBOJHUKAa. 3akoHbl HacieinctBeHHocth ['.  Mennens. XpomocomHas — Teopus
HacnencTBeHHOCTH. Omnpenenenue nona. CLeluleHHOEe ¢ TMOJNIOM HacienoBaHue. ['eHernka
yenoBeka. HaciencTBeHHble 3a00J€BaHUs YENOBEKA M HMX MPEAYNPEeKICHHE. OTHYECKHE
acreKkThl B 00JacTH MEIUIMHCKOM TeHeTHMKH. [eHotun u cpena. HenacnenctBeHHas
U3MEHUYMBOCTb. HacimencTtBeHHas W3MEHYMBOCTb. MyTareHsl, HMX BIMSHUE Ha 370pPOBbE
yenoBeka. JloMectukanus U cenekuus. Meronsl cenexuuu. buorexnosorus, ee HalpaBlIeHUs U
NEepCHEeKTHBBI pa3BUTHs. brobe3onacHOCTb.

Teopus IBOTIOLHUH.

Pa3BuTHe 3BONMIOLMOHHBIX UAEH, 3BomtonMoHHas Teopus Y. JlapBuHa. CuHTEeTHYECKasi TEOpuUs
3BOMIIOLIMU. CBUAETENBCTBA 3BOJIIOLUN KUBOM NpUPOobl. MUKpPO3BOIIOLUSA U MaKpO3BOJIIOLHUS.
Bun, ero xpurepuu. llomymsanus — snemMeHTapHas €AVHULIA JBOJIOLUUU. J[BHXKYIUE CHUIIBI
HBOJIIOIMM, WX BIMSHUE Ha reHodoHn momynsuuu. Hampasnenus spomonund. MHorooGpasue
OpPraHU3MOB KakK pe3yabTar 3BooIuH. [IpuHIuIb Kilaccudukanmum, CucTeMaTHKa.

Pa3zButHe ;ku3HHN HA 3emiie

I'unotessl MPOUCXOXKJACHUA KHU3HHU Ha 3emite. OCHOBHBIC 3Tallbl OBOJJIIOIITMU OPraHUYCCKOTO
MHpa Ha 3emie. COBpCMCHHBIe NpEACTABJICHUA O IMPOUCXOKACHHUU YCIOBCKA. 3BO.IIIOI_II/I}I



yenoBeka (aHTpomoreHe3). JIBwxkymiue Ccuiabl  aHTpororeHeza. Packl  uenoBeka, HX
MPOUCXOKICHUE U €TUHCTBO.

OpraHu3Mbl U OKpY:KawIIas cpeaa

[lpucriocobnenuss OpraHM3MOB K JICHCTBHIO 3KOJIOTHYECKHX (akTopoB. buoreornenos.
Okocuctema. PasHooOpasue skocucTeM. B3anmMooTHOIICHMS MOMynsSIMid pasHBIX BHIOB B
sKocuctemMe. KpyroBopoT BemiecTB u MOTOK SHEPTHU B 9KOCUCTEME. Y CTOMUMBOCTD M TUHAMHKA
skocucteM. [lociencTBusi BIMSHHS JESITEILHOCTH 4YeJOBeKa Ha dKocucTeMbl. CoxpaHeHHUE
OuopasHooOpa3us Kak OCHOBAa YCTOMYMBOCTH 3KocucTeMbl. CTpykTypa OuoChepsl.
3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. KpyroBopots! BemecTs B 6uochepe. ['mobanpHbIC
aHTpoIoreHHbIe M3MeHeHus: B Omocgepe. IIpobGremsr ycroitunBoro passutus. IlepcrnexTHBBI
pa3BUTHUS OMOJOTUYECKUX HAYK.

Yriy0JeHHbIi VPOBEHDb

10 kJacc.
Buosorus kak KOMILIEKC HAYK O KHBOii Ipupoje

buonorus xak xomriekcHas Hayka. CoBpeMeHHbIe HamnpaBieHus B Ouosoruu. Cesi3b OMOJIOTHH €
JpyrUMH HayKamH. BbllojgHeHune 3akOHOB (M3MKM W XMMHUU B kHBOM npupozae. Cunres
€CTECTBEHHO-HAYYHOI'O0 M COLMOTYMaHUTAPHOIO 3HAaHUA HAa COBPEMEHHOM JTale pPa3BUTUSA
nuBuian3anuu. [Ipaktuueckoe 3HaueHre OMOJIOTMYECKUX 3HaHUM. brogornueckue cucTemMbl Kak
npeaMer u3ydeHust Ouosnoruu. OCHOBHBIE HPHUHIUIBI OPraHU3alMd W (YHKIHOHUPOBAHUS
OHMOJOrMYECKUX CHUCTEM. buosornyeckue cucTeMpl pa3HbIX YPOBHEW opraHusanuu. ['umnoressl u
TEOpUH, UX POJb B GOPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUpa. MeTo bl
Hay4YHOTO IIO3HAHUS OPraHMYECKOro MHpa. OKCIEpUMEHTalbHblE METOAbl B OHOJOIMH,
cTaTucTHUecKast 00paboTKa TaHHBIX.

CprKTypHLIe Hu (l)yHKIII/[OHaJII)HI)Ie OCHOBBI ’)KU3HHU

MonexkyisipHbIE OCHOBBI JKM3HU. MakpoaJeMeHTbl M MHUKpOMIEMEeHThl. Heopranumdeckune
BenlecTBa. Boga, ee ponb B kuBoW mpupone. I'mapodunbHocTs U TUAPOdOOHOCTH. Pob
MUHEPAJIBHBIX cosied B KieTke. OpraHuyeckue BEIEeCTBA, IOHATHE O PETYISpHBIX U
HEperyJspHbIX OnomnoiauMepax. YTriieBoJibl. MOHOCaXapH/ibl, OJUIrocaxapuabl U MOJIUCAXAPHIBI.
Oynkuuu yrineBoaoB. Jlunuael. ®dynkuun nununoB. benku. @yHkiun OenkoB. MexaHU3M
neiictBust pepmentoB. Hyknennossle kucnotsl. JJHK: ctpoenue, cBoiicTBa, MeCTOIONOKEHHE,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuun. AT®: crpoenue, pyHkuuu. Jpyrue oprannueckue
BenlecTBa KieTku. HanorexHonoruu B 6uonoruu. Kierka — cTpykTypHas U QyHKUIHMOHATbHAs
eauHuna opranusMma. Pasutue nuronoruu. CoBpeMEHHbIE METOAbl HU3YUEHHS KIETKU.
Knerounas Teopust B cBeTe COBPEMEHHBIX JAaHHBIX O CTPOCHHMU M (PYHKUMSX KJIETKU. Teopus
cumbuorere3a. OCHOBHbIE YaCTH U OpraHoU]Ibl KiieTkH. CTpoeHne u (QPyHKIUU OMOIOTHYECKUX
memOpan. [utorumasma. Snpo. CrpoeHne u  (QyHKIMH XpoMocoM. MeMOpaHHBIE U
HemMeMOpaHHble  opraHouabl.  Llutockener. Bkimiodenus. OCHOBHbIE — OTIMYUTENbHBIC
0COOEHHOCTH KJIETOK MPOKapHOT. OTINYUTENIbHBIE OCOOEHHOCTH KIJIETOK dYKapHoT. Bupycsl —
HeknerouHast (popma xu3Hu. CriocoObl nepesadn BUPYCHBIX MH(EKIUH U Mepbl TPOPUIAKTHKU
BUPYCHBIX 3a0osieBaHuii. Bupycomnorus, ee npaktuueckoe 3HayeHue. KieTounslii MeTabonu3M.



depMEHTATUBHBIN XapakTep pEakiuid OOMEHa BEIIeCTB. JTalbl JHEPreTHYECKOro oOMeHa.
AdpobHOe U aHa’poOHOe JbIXxaHuWe. Ponb  KJIETOYHBIX OPraHOWIOB B  IpoOIEccax
sHepreTrueckoro odmeHa. ABTorpodsl U rereporpodsl. DotocuuTe3. Daszwl (hoTOCHHTE3A.
XemocunTte3. HacnencrBennas naopmanus U ee peanu3aius B KieTke. [ eHeTH4ecKuii Ko, ero
CBOMCTBA. DBOJIIOIUS TpeacTaBieHnil 0 reHe. CoBpeMEeHHbIE MPEICTABICHUS O T€HE U T€HOME.
buocunTes Oenka, peakiuy MaTpUYHOrO cuHTe3a. Perymnsius paboThl T€HOB M IPOLECCOB
oOMeHa BelIeCTB B KieTke. [‘eHHas WH)XEHepHUs, TE€HOMHUKa, MpoTeomuka. Hapymienue
OMOXMMHYECKHX IPOLECCOB B KJIETKE MOJ| BIMSHHUEM MYTareHOB M HApKOT'CHHBIX BEIECTB.
Knerounslii nukn: wunHtepdaza u jgeneHue. MuTo3, 3HaUE€HHUE MHTO3a, (Ga3bl MHTO3a.
ComaTndeckne W TIONIOBBIE KJIETKH. Melio3, 3HadueHuWe Meio3a, (a3l meioza. Meiio3 B
JKU3HEHHOM LUKJIE OpraHu3MoB. POpMHpPOBAHHE IOJOBBIX KJIETOK Yy LIBETKOBBIX PacTCHUN U
IIO3BOHOYHBIX XHWBOTHBIX. PerJIHI_[I/ISI ACJICHUA KJICTOK, HAPYHICHUSA PEryjIsiivH KakK IMPpUYWHa
3a0oseBanuid. CTBOJIOBBIE KJIETKHU.

Opranusm.

OCOOEHHOCTH OTHOKJIETOYHBIX, KOJIOHHAIBHBIX U MHOTOKJICTOYHBIX OpPraHu3MOB. B3anMocBs3b
TKaHEW, OPraHoB, CUCTEM OpPraHOB KaK OCHOBA LIEJIOCTHOCTU opranu3ma. OCHOBHbIE IPOLECCHI,
IPOUCXOJAIINE B OpraHU3ME: INUTAaHUE M NUIIEBAPEHHUE, JIBU)KEHUE, TPAHCIOPT BELIECTB,
BbIJIEJICHUE, Pa3ApaXUMOCTh, PEryisius y opranusmos. [loanep:kanue romeocrasa, NpUHLIUI
obpatHo#t cBsi3u. PazmHOxkeHue opranm3moB. becrnonoe u monoBoe pa3MHOXeHUe. J[BoitHOe
OIJIOIOTBOPEHUE Y LIBETKOBBIX pacTeHUU. Buabl omnogoTBopeHus y >KUBOTHBIX. CrocoObl
Pa3MHOXKEHHUS Y pacTeHU U KUBOTHBIX. [lapTeHorenes. OHTOreHe3. OMOPHOHATILHOE Pa3BUTHE.
[ToctamOpuonanbHoe pasButHe. lIpsamoe u Hempsimoe pa3Buthe. JKU3HEHHBIE LMKIBI Pa3HBIX
CPYII OpraHu3MoB. Perynsauus MHIAUBUAYAIbHOTO pa3BUTUA. lIpyunHBI HapylIeHU pa3BUTHUS
opranu3MoB. McTopusi BO3HUKHOBEHUS U pa3BUTHsI T€HETUKU, METO/Ibl TeHETUKU. [ eHeTnueckue
TEPMHHOJIOTHS W CHMBOJIMKA. ['eHOTHIT W (QeHOTUIl. BeposSTHOCTHBIM XapakTep 3aKOHOB
FEeHETUKU. 3aKoHbl HacjeacTBeHHocTH [. MeHnenss u  yclnoBUST HMX — BBINOJIHEHUS.
[{uronornyeckne OCHOBBI 3aKOHOMEPHOCTEH HACJIEOBaHUsA. AHAIU3ZHMPYIOLIEE CKPEIIMBAHUE.
XpoMocoMHass Teopusi HacieACTBEHHOCTH. ClLEINIEHHOE HACIEeN0BaHUE, KPOCCHHIOBED.
Onpenenenne nosa. CHEIUIEHHOE C IOJIOM HacleAOBaHUE. B3anMonelcTBHE alIENBbHBIX U
HEAJICJIBHBIX TE€HOB. ['€HeTHYeCKHe OCHOBBI HWHAMBHUAYAJIBHOIO pa3BUTHA. | eHeTHueckoe
KapTUpoBaHue. ['eHeTHKa 4yenoBeKa, METOJbl M3YYEHMs] T€HETHKU 4YeJIOBeKa. PenmponykTuBHOE
3/10poBbe yenoBeka. HacnenctBeHHble 3a0051eBaHNs YEIOBEKA, UX MpEAYyNpekIeHHe. 3HaueHue
TEeHETUKH JJI1 MEIUIMHBI, 3TUYECKUE aCHEeKThl B 00JIaCTH MEAMIIMHCKOW MeHETUKHU. [ eHoTun u
cpena. Henacnencreennas m3meHuMBOCTh. HopMma peaknmu npusHaka. BapuanuoHHBIA psanx u
BapHallMoHHas KpuBas. HacneacTBeHHast U3MEHUHMBOCTh. Buabl HacieCTBEHHON U3MEHYMBOCTH.
KoMmOuHaTuBHAass M3MEHYMBOCTb, €€ UCTOYHUKW. MyTanuu, BUABI MyTanui. MyTareHsl, HX
BIUSHUE HAa OpraHu3Mbl. MyTalluu Kak MPUYMHA OHKOJIIOTUYECKUX 3a0ojeBaHUil. BHesaepHas
HACJIEACTBEHHOCTh M M3MEHYMBOCTh. ONureHeruka. Jlomectukanus u cenekuus. LleHTpbl
OJIOMAIlTHUBAHMS JKUBOTHBIX M LEHTPHl MPOMCXOXKACHHUS KYyJIbTYpPHBIX pacTeHuidl. MeTtomabl
CEeNIeKIMU, MX TeHETUYeCKHe OCHOBBL. VICKYyCCTBEHHBIH OTOOp. YCKOpeHHEe M TOBBIIICHHE
TOYHOCTH OTOOpA ¢ MOMOUIBIO0 COBPEMEHHBIX METOJJOB F'€HETHUKHU U OuoTexHosoruu. I'ereposuc u
€ro HCIIOJIb30BaHHE B CEJIEKIMH. PaciimpeHne reHeTHuecKoro pazHooOpas3usi CEeNEeKIIMOHHOTO
MaTepuaia: TOJMUIUIONAWS, OTJAJeHHas THOpHAM3alMsl, SKCIEPUMEHTAJIbHbI MyTareHes,



KJIETOYHAs] WHXEHEepHUs, XpPOMOCOMHas WHXKEHepus, I'eHHas HWH)XeHepHs. bnobe3omacHOCTb.
Teopus 3BOTIOUUHA

Pazputue »sBomonmonHeix wunae. Hayunble B3msael K. Jlunnes u  JK.b.  Jlamapka.
OpomonmonHass Teopuss Y. JlapBuna. CBuIeTeIbCTBA 3BOJIOLUHU  KUBOW  MPUPOJBIL:
MaJICOHTOJIOTUYECKUE, CpPaBHUTEIbHO-AaHATOMUYECKHE, AMOPHUOJIOTHYECKHE,
Ounoreorpaduueckue, MOJIEKYJIIpHO-TeHeTHUECKHEe. Pa3BuTue mpencrasicHuii o Buae. Bu, ero
kputepun. l[lomynsimus kak (opMa CyIIECTBOBaHHS BHJAa M KaK dSJEMEHTApHAs €IUHUIA
sBomtouny. CHHTEeTHYecKass TEOpHUs SBOJIOLNMU. MUKpPO3BONIOUMA W MaKpO3BOJIOLMS.
JIBuoKyIIIMe CUITBI SBOJTIOIUH, UX BIHMsHUE HAa reHo(oHa nomynsuuu. Jpeiid reHoB u ciaydaiiHbie
HEHaNpaBlieHHble H3MEHEHHMs TreHoQoHIa Tmomynauud. YpaBHeHnue Xapau—BaitnOepra.
MonekynsgpHOreHEeTHYeCKHEe  MEXaHU3Mbl  3BOJOUMU. DOpMBI  €CTECTBEHHOro  oTOopa:
OBUKYLIasi, CTaOWIM3HpYIOIlas, AU3PYNTHBHAs. DKOJIOTHYECKOe U Treorpaduyeckoe
Buji0ooOpazoBanue. Hampapnenus u nytd sBomtouud. DopMbl 3BONIOLUUU: JTUBEPreHINS,
KOHBepreHuus, napamenusM. Mexanuszmbl ananranuii. Kospomronus. Ponbs 3BOMOLMOHHON
TEOpUU B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOH KapTUHBI MUpa. MHOrooOpasue opraHu3MOB U
MPHUCIIOCOOJICHHOCTh OPTaHM3MOB K Cpele OOMTaHHWS KaK pe3ysbTaT SBONIONHH. [IpUHIHITEI
Kinaccudukanuu, cuctemMaruka. OCHOBHBIE CHCTEMAaTHYECKUE TPYMIBI OPraHUYecKOro MUpa.
CoBpeMeHHbIE TOIX0/IbI K KIIacCU(UKALIUN OPTaHU3MOB.

Pa3zButHe ;ku3HH HA 3emiie

Metonpl  JAaTUPOBKM  COOBITMM  MPOLUIOrO, TIEOXPOHOJIOTWYECKas IuKajia. [ 'unoressl
MIPOUCXOXKICHUS KU3HU Ha 3emiie. OCHOBHBIC 3Tallbl 3BOMIOIMHN Onocdepsl 3emin. KiroueBbie
COOBITUSI B DHBOJIOLMM pACTEHUHl M JKUBOTHBIX. BpIMUpaHue BUAOB U €ro NPUYMHBL
CoBpeMeHHbIE TIPEACTABICHUS O IPOUCXOKICHUM 4YeloBeKa. CHCTEMaTHYeCKOE II0JI0KEHUE
4eJloBeKa. OBoMoIMsA 4denoBeka. DakTopsl dBOMIOLMM  4yenoBeka. Packl 4enoBeka, HX
IIPOUCXOXKIECHNUE U €IUHCTBO.

Oprasu3msl 1 OKpy:Kal0Ias cpeaa

Okonornyeckne (aKTOpel W 3aKOHOMEPHOCTH WX BIHMSHHUS Ha OPTraHU3Mbl (TPUHIIHII
TOJIEPAaHTHOCTH, JUMUTHpYtoue (akropsl). IlpucnocobneHuss oOpraHusmMoB K JeHCTBHUIO
sKoJiornueckux (akropos. buonornueckue putmsl. B3aumoseiictBue 3konornyeckux pakTopos.
Okonoruyeckass Huma. buoreoneno3. Dxocucrema. KomnoHneHTs! skocucteMsl. Tpoduueckue
ypoBHH. Tunbl numeBsix neneid. [Iumeas cerb. KpyroBopoT BemiecTB M NMOTOK 3HEPTrUU B
sKocucTeMe. buoTrueckne B3aMMOOTHOLIEHHS] OPraHu3MOB B SKocucTeMe. CBONCTBA HIKOCHCTEM.
[TponykTuBHOCTE M OHOMacca »3KocucTeM pa3HbIXx TunoB. Cykueccusa. Camoperymsius
skocucteM. IlocnencTBust BIUsSHUS AESITEIBHOCTU YeJOoBeKa Ha 3KkocucTeMmbl. HeobxoaumocThb
coxpaHeHus: OuopazHooOpaszusi IKOCUCTEMBI. ATPOIEHO3BI, X OcoOeHHOCTH. Yuenue B.W.
Bepnanckoro o Ouocdepe, Hoocdepa. 3aKOHOMEPHOCTH CYIIECTBOBaHHMS OHOC(EpBHI.
KomnonenTtsl 6uocdeps! 1 ux poib. KpyroBopots! BemiecTB B 6uocdepe. buorennast Mmurpanus
atomoB. OcHoBHbIe OuoMbl 3emin. Pons dyenoBeka B 6uocdepe. AHTPONOT€HHOE BO3JEHCTBHE
Ha Ouocdepy. Ilpuponnsie pecypchl W palMOHAIBHOE NPUPOAONOIB30BAHUE. 3arpsi3HEHHE
ouocthepsl. CoxpaHeHHe MHOrooOpasusi BHAOB KaK OCHOBAa YCTOHYHMBOCTH OHochepsl.
BoccranoBurenbHas skonorus. [IpoOGnemsl ycroitunBoro pas3BuTHs. llepcriekTuBbl pa3BUTHS
OMOJOTMYECKUX HAYyK, aKTyallbHbIE MPOOIEMbI OHOJIOTHH.



[IpuMepHBIil HepeyeHb J1a00paTOPHBIX M HPAKTHUECKUX Pa00T (Ha BEIOOD VUUATEIIS):

Hcnonp30BaHre pa3InYHBbIX METOAOB MPH U3yYEHUH OMOJIOTUYECKUX OOBEKTOB.
TexHHKa MUKPOCKOITHPOBAHHUSI.

N3yueHune KIETOK pacCTEeHUH U KUBOTHBIX I10J] MUKPOCKOIIOM Ha IOTOBBIX MMKpOIIpenaparax u
UX OIHCAHME.

[TpuroroBneHue, paccMaTpUBaHUE U OIIMCAHHE MUKPOIPENApaTOB KIETOK PACTEHUH.
CpaBHEHHE CTPOEHUS KJIETOK PacTEHH, )KUBOTHBIX, TPHOOB U OAKTEPHIA.

W3ydeHue NBMKEHUS LUTOIUIa3Mbl. M3ydeHue mia3Moau3a U JAemia3Moin3a B KJIeTKaX KOXKUIIbI
JyKa.

I/IsyquI/Ie (bepMeHTaTI/IBHOFO paciiCIuICHUA IEPOKCHUIa BOAOPOJa B PaCTUTCIbHBIX U )KUBOTHBIX
KJICTKAax.

Ob6HapysxeHue 6eIKOB, YIIIeBOJIO0B, JUIHI0B C TOMOIIBIO KAUeCTBEHHBIX PEaKIIHA.
Boigenenne JIHK.

W3yueHne KaTalWTUYECKOH aKTUBHOCTH (EpMEHTOB (Ha TMpUMepe aMmia3bl WM KaTala3bl).
HabGmonenne mMuTo3a B KIETKaX KOHUYMKA KOpEIIKa Jiyka Ha TOTOBBIX MHKpOIIpernapaTax.
N3yyenne XpoMOCOM Ha FOTOBBIX MUKpOIIpENnaparax.

N3ydenue ctaauii Meil03a Ha TOTOBBIX MUKPOIIPENapaTax.
N3ydenune cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpONpenaparax.
Perenuie sneMeHTapHBIX 3a/1a4 MO0 MOJIEKYJISIPHOM OHMOJIOTHH.

BrisaBinenue IMPHU3HAKOB CXOACTBA 3apom,1meﬁ YCJIOBCKA U APYIUX IMMO3BOHOYHBIX JKUBOTHBIX KaK
A0Ka3aTCJIbCTBO UX POACTBA.

CocraBiieHHE 31€MEHTAPHBIX CXEM CKPEIIMBaHUS.
Pemrenue reneTudeckux 3aad.

N3yuenne pe3ynbTaToB MOHOTHOPHUIHOTO M JUTHOPUIHOTO CKPENIMBAHUS Y JAPO30QHUIIBI.
CocraBieHre U aHallu3 POJOCIOBHBIX YEIOBEKA.

W3yueHne W3MEHYMBOCTH, IOCTPOECHUE BAPHALIMOHHOTO psAAa M BAPHALIMOHHOM KPUBOM.
Onucanue GpeHoruna.

CpaBHCHI/IC BHUJOB I10 MOp(I)OJIOFI/I‘-ICCKOMy KpUTCPHUIO.
Onucanue HpI/ICHOCOGHeHHOCTI/I opranuismMa U €€ OTHOCHUTCIIBHOI'O XapaKTepa.

BrisiBieHne mpucrnocoOaeHu OpraHu3MOB K BIIMSIHUIO PA3IMYHBIX IKOJIOTHYECKUX (PaKTOPOB.
CpaBHeHHE aHATOMUYECKOT'O CTPOSHUS PaCTEHUI Pa3HBIX MECT OOUTAaHHUS.

MeTtobl u3mMepeHus (akTopoB Cpebl 0OUTAHUS.



N3ydeHne 3K0I0TMYEeCKUX aalTaui YeJI0BeKa.

CocTaBiieHHE MTUIIEBLIX IEIEH.

I/IsyquI/Ie 1 OIIHMCaHME YKOCUCTEM CBOEH MECTHOCTH.

MonennpoBaHue CTPYKTYp U IIPOLIECCOB, IPOUCXOJALINX B IKOCUCTEMAX.

OrneHka aHTPONIOTEHHBIX U3MEHEHUH B IPUPOAE

TemaTnueckoe NJIaHNPOBaHHUE
10 kanacce (1 yac B Hexeno, Bcero 34 yaca B roa) 0a30Bblil yPOBEeHb

Ne Tema (pa3aes) nporpaMmmbl KoJu-Bo BocnurareabHblit
n/n 4acos KOMIIOHEHT, MO/YJIb
NMporpaMMbl BOCIUTAHUS
«IIIKOJIBbHBIH YPOK»
1 |BBenenue 5 Jlenn 3HaHUI
2 |MonekynsipHbIi YPOBEHB 12 [IpenmeTHbie OTUMITHAIBI
[Ipenmernas Henens
3 |KnerouHslii ypoBeHb 17 [IpoekThl yyammuxcsi, 3amura
MIPOEKTOB
Bcero: 34
TemaTn4yeckoe NJIaHNpPOBaHHUe
10 knace (3 yaca B Heneso, Beero 102 yaca B rox) yriy0JIeHHbIH YPOBEHb
Ne Tema (pa3aesi) nporpamMmmasl Koa-Bo BocnurareabHbIi
n/n 4acoB KOMIIOHEHT, MOJYJIb
NPOrpamMMbl BOCIIUTAHUSA
«IIIKOJIBbHBINA YPOK»
1 | buonorusi, Kak KOMIUIEKC HAyK O JKUBOU 6 JleHb 3HaHUMI
IpUpoie
2 | MonekymsipHbIil ypOBEHb 28 [IpenmeTHBIC OMUMITHAIBI
[IpeameTHas Henens
3 |KnerouHslit ypoBeHb 39 [TpoekTs! yyamuxcst
4 |OpraHu3MeHHbIH YPOBEHb 29 [IpoexTrl yyammxcs
3alllUTa MPOEKTOB
Bcero: 102

TemaTnuyeckoe NJIaHMPOBaAHUE




11 kanacc (1 yac B Hezxesn0, Bcero 34 yaca B roa) 6a30Bblil ypOBeHb

Ne Tema (pazaes) nporpaMmmbl Koua-Bo BocnurareabHbIi
n/n 4yacos KOMIIOHEHT, MOAYJIb
NPOrpaMMbl BOCIIMTAHUS
«IKkoAbHBIH YPOK»
1 |Opranu3mMeHHBIH YPOBEHB 10 Jenb 3Hanut
2 |ITomynsMOHHO-BUIOBOM YPOBEHB 8 [IpenmMeTHbIe OTUMITHAIBI
[IpeameTHas Henens
3 | DKOCHUCTEMHBIN YPOBEHb 8 [IpoekThl yyanuxcs, 3ammra
MIPOEKTOB
4 buocdepHblil ypOBEHb 8 [IpoekTsl yyamuxcs, 3amura
MIPOEKTOB
Bcero: 34




