MyHununansHoe oOpa3oBaHue
JleHnHrpaaCcKuil paion

MynuunaisHoe 0I0KETHOE 00IIe00pa30BaTEILHOE YIPEIKICHUE
cpenHsisi o0eo0pa3zoBaTeabHas mkoxa Ne 3
umenu [1.A.Jlro64eHKo
ctanunpl KpbiioBckoit
MYHHUITUTIATBHOTO 00pa30oBaHus
JleHUHTpaaCKu pamioH

YTBEPXJEHO
pelIeHrneM TIeIarOTHIeCKOro COBETa
ot 29 asrycra 2018 roma mporokon Ne 1

[To 6uosorum

YpoBeHb 00pa3oBaHus (KJ1acc) — cpeiHee od1ee odopa3zoBanue, 10-11 kiaaccsl
KomuyecTBo yacoB - 68

Vuurens - llItens EjleHa AHaTo/IbeBHA

[Tporpamma paspabortana Ha ocHoBe IIpuMepHOii mporpaMMbl 0 OMOJI0THH, Pa3MelleHHOI Ha
caiite «Peectp nmpumepusix nporpamm OOII» (http://fgosreestr.ru), aBropckoii mporpaMmmbl
cpeaHero (mojiHoro) odmero oopa3oBanusi. buosorusi. O6mas o6uosiorus. 10-11 kiaaccesl.
Ba3zosbiii yposens. ABTopsl U.B.Aragonosa, B.U.Cusornazos. Mocksa «/Ipoda» 2015 r.
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1. IosicHUTEALHAA 3aMMUCKA.

Pabouas mporpamma mo Omonorum 10-11 kmacc pa3paboTana Ha OCHOBE CJEIYIOIIMX
HOPMATUBHBIX aKTOB M Y4€OHO-METOIUYECKUX IOKYMEHTOB:
-IIpuka3za MunucrepcTBa 06pa3zoBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 roma Ne
413 «O6 yrBepxaenuu DenepanbHOr0 TOCYAAPCTBEHHOrO 00pa30BaTENBLHOIO CTaHIapTa
cpenHero odmiero oopazoBaHus» (C U3BMEHEHUSIMU);
-OcHOBHOI1 00pa3zoBaTeNbHON MpOrpamMMmbl CpeaHero obiiero oOpa3zoBaHUs 00pa30BaTEIbLHOU
opraHu3anyu, yreepxa¢Hnoi IleqarornueckuM coBeTom 0011e00pazoBaTenbHON opranu3anuu 29
aBrycra 2018 roma nporokos Nel.
-IIpumepnoii  mporpammel  «buomorus», pasmerieHHoW Ha caiite «Peectp mpumepnbix OOID»
(http://fgosreestr.ru/);
-ABTOpCKOW mporpaMMmbl cpenHero (MOJHOro) ooOmero oOpa3oBaHusa. bwuonorus. OO6mas

6uosnorus. 10-11 knaccel. ba3osslit ypoBens. ABTopsl U.b.Aradonosa, B.1.CuBornazos. MockBa
«dpoda» 2015 .

2.[lnanmpyemble pe3yJabTaThl yCBOEHHS YUY€OHOTO MpeaMeTa
BbInycKHUK HAYYHTCS:
* OOBSCHSATH POJIb OMOJOTHUYECKUX TEOPHIA, TUTIOTE3 B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHS -
HOCHUT 0000IIAIOIIHNI XapaKTep U BKIIOUAET B CE0s CICAYIONINE YMEHUS:
* BBIJICJIATH O0BEKT OMOJIOIMYECKOTO UCCIICIOBAHUS U HAYKH, U3YYalOlIie JaHHbIH 00BEKT;,
* OIPEIENIATh TEMBI Kypca, KOTOPhIC HOCSAT MHPOBO33PCHUCCKHN XapaKTep;
* OTJIMYATh HAYYHBIC METO/IbI, UCTIOIb3yeMbIC B OMOJIOTHH;
* OIIPEICIISITh MECTO OMOJIOTUN B CUCTEME €CTECTBEHHBIX HAYK;
* IOKa3bIBaTh, YTO OPTaHHU3M - IIUHOE 1IEII0C;
® O6’I)$ICH$ITI> SHAYCHUC IJId Pa3BUTHUA OMOJIOTMYECKUX HAayK BBIICJICHUA ypOBHCfI opranu3anvun
KUBOU TIPUPOJIBI;
® O6OCHOBI)IBaTI) CAWHCTBO OPTraHUYCCKOI0 MHpa,
* BBIJIBUTaTh THIIOTE3bI M OCYILECTBIISATH UX MPOBEPKY;
® OTJIMYATh TCOPHIO OT I'MIIOTC3bI;
* 00BSCHATH OTPUIATENILHOE BIUSHUE ANKOTOJIS, HUKOTHHA, HAPKOTUYECKUX BEIECTB HAa pPa3BUTHE
3apOJIbIIIa YEJIOBEKA; BIUSHUE MYTarcHOB Ha OPTaHW3M YeJIOBEKa, IKOJIOTUICCKUX (PaKTOPOB HA
OpPraHM3MBI; B3aUMOCBSI3M OPraHU3MOB M OKPYXKAlOIIeW Cpeabl; MPUYUHBI SBOJIOIHH,
HU3MCHSIEMOCTH BHIOB, HapymeHI/II\/’I PasBUTHA OpPraHUu3MoOB, HACJICACTBCHHBIX 3a6OH€BaHI/H\/JI,
MyTallui, YCTOWYMBOCTH M CMEHBI JKOCHUCTEM; HEOOXOJUMOCTH COXpaHEHHs MHOT000pa3us
BUJIOB;
* HaxoAuTh HH(pOpPMAIMIO O OUOJIOTMYECKUX OOBEKTaX B PA3NMUYHBIX HCTOYHUKAX (Y4eOHBIX
TCKCTaxX, CIPAaBOYHUKAX, HAYUYHO-TNIOMYJIAPHBIX H3JAHUAX, KOMIIBIOTCPHBIX Oazax JaHHBbIX,
pecypcax HTepHET) 1 KpUTUYECKH €€ OIICHUBATD.
* ONIPENIEISITh MPUHAIICKHOCTH OMOJIOTHYECKOTO 00BEKTa K YPOBHIO OPraHU3alliN KHBOTO;
* IPUBOJIUTH IPUMEPHI TIPOSBICHUS HEPAPXUIECKOTO MPUHITUIIA OpTaHU3AIIUH )KUBOW TPUPO/IBI;
* 00BACHATH HEOOXOIUMOCTD BbIIETICHUS IPUHIIUIIOB OpraHU3alluy >KUBON TIPUPO/IBI;
* YKa3bIBaTh KPUTEPUH BBIJICTICHUS PA3TUYHBIX YPOBHEH OpraHu3aliy KUBOU MPUPOJIBI;
* OTJINYATh OMOJIOTUYECKUE CUCTEMBI OT 0OBEKTOB HEKUBOM MPUPOIBI;
* CpPaBHHBATh OMOJOTHYECKHE OOBEKTHI (XUMHUYECKUN COCTAB TEN KMBOW M HEXHBOW MPUPOIBI,
3apOJbIIN YCJIOBEKA W JAPYIrux MIICKOIIHMTAIOIINX, MPUPOJAHBIC 3KOCUCTEMBI U arpO3KOCHUCTEMBI
CBOEH MECTHOCTH), MPOIeCcChl (€CTECTBEHHBI W HMCKYCCTBEHHBIM OTOOp, MOJIOBOE M Oecroioe
paSMHO)KeHI/Ie) " ACJIaTh BBIBOJbBI HA OCHOBE CPABHCHUS,
*penIaTh AMEMEeHTaAPHBIE OMOJIOTHYECKHE 3a/1a4H; COCTABMIATH SJIEMEHTAPHBIE CXEMbI CKPEIIUBAHUS
W CXEMBI IIepeHOoca BEIIECTB M YHEPTUH B 3KOCHUCTeMaX (IIeTH MATaHUS ),
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* QHAIM3UPOBATH M OIICHUBAThH PA3IUYHBIC TUIIOTE3bI CYITHOCTH KU3HU, TPOUCXOKIACHUS KU3HUA U
YCJIOBCKaA, FJIO6EIJIBHBI€ 9KOJIOTUYCCKUEC HpOGHeMBI H nOyra Hux peI_HeHI/ISI, IIOCJICACTBUSA
COOCTBEHHOM JIEATETLHOCTH B OKPYIKaIOIIEH Cpejie;

. I/IBYLIaTL N3MCHCHHUS B 9KOCUCTEMAX Ha 6HOHOFI/I‘{CCKI/IX MOACIAX,

3. Cosep:xaHue y4eOHOI0 NpeAMeTa, Kypca

Ne | Pazgennl, TeMbl KoaunuecTBO 4acoB

n/n ABTopckasi | Pabouasi nporpamMmma no
padouasi KJaccam
nporpamma | 10 kaace 11 knace

1. | Paznmen 1. buoJsiorusi kak Hayka. MeToabl 3 yac 3 yac
HAYYHOT'0 MO3HAHUS
Tema 1.1. KpaTkas wuctopus pa3BUTHS 1 1
6uonoruu. Crcrema OMOJOTHYECKUX HaYK.

Tema 1.2. CymHOCTb U CBOWCTBA KUBOTO. 2 2
YpOBHH OpraHu3aIy ¥ METOJIbI TO3HAHUS
SKUBOU TIPUPO/IBI.

2. | Pazgen 2. Kierka 10 uac. 11 gac
Tema 2.1. Hcropus u3ydeHHs KIETKH. 1 1
Kiterounas reopus
Tema 2.2. XUMHYECKHI COCTAaB KJIETKH. 4 4
Tema 2.3. CTpoeHHe 3yKapUOTHYECKOH H 3 3
IIPOKAPUOTHYECKON KIIETOK
Tema 2.4. Peanuszanmsa HaciaeICTBEHHOU 1 1
uHPOpPMAILINHU B KIIETKE
Tema 2.5. Bupycsrl. 1 2

3. | Paznen 3. Opranusm. 18 uac. 20 yac
Tema 3.1. Opranusm — enuHOE IEIIOE, 1 1
MHOT000pa3ue JKUBBIX OPraHN3MOB.

Tema 3.2 Ob6men BEILIECTB u 2 2
npeoOpa30BaHNUE SHEPTHH .

Tema 3.3. PasmuOXeHME " 6 6
WHAWBUAYyaIbHOE pPAa3BUTHUE OPraHU3MOB

(oHTOTEHE3).

Tema 3.4. HacnenctBeHHocTh u 7 9
W3MEHUYUBOCTD.

Tema 3.5. OCHOBEI CEJIEKIIHU. 2 2
buorexHosorusi.

4. | Paznen 4. Bun 19 yac 20 yac
Tewma 4.1.McTopust 5BOJIOIIMOHHBIX HJICH. 4 4
Tema 4.2. CoBpeMEHHOE 3BOJIIOLMOHHOE 8 8
yUeHHUE.

Tema 4.3. IlpoucxoxaeHue >KWU3HU Ha 3 4
3eMIIe.
Tema 4.4. IIpoucxoxneHne 4ea0BeKa. 4 4

5. | Pa3znmen 5 DxkocucTEMBI. 11 uvac 13 gyac
Tema 5.1. Dkonornyeckue HaKTOpPHI. 3 3
Tema 5.2.CTpyKTypa 5KOCUCTEM. 4 4
Tema 5.3. buochepa — riobanpHas 2 2
HKOCHCTEMA.




Tema 5.4. buocdepa n yenoBex. 2
6. | 3akiouenne. 1 1
NUTOI'O 62 34 34
Peseps 6
10 knacc

Pa3znen 1. buosiorunst kak Hayka. MeToabl Hay4YHOro nosHanus (3 Jaca)
Tema 1. KpaTrkast ucropus pazsutusi 6uosoruu. Cucrema 6umostornueckux Hayk (lgac)

OObexT u3yueHust OMoNIoruu — >KuBas npupoaa. Kparkas uctopust pa3BUTHs OUOJIOTHH.
Pone  Ouwosormyeckux  Teopuid, wWAEH, TUNOTe3 B (OPMUPOBAHMH  COBPEMEHHOM
€CTeCTBEHHOHAYYHOH cucTeMbl Mupa. Cucrema OMOIOTHYECKHX HAYK.

Jlemoncmpayus. TloptpeTsl yueHbiX. Cxembl: «CBsI3b OMOJIOTUH C IPYTUMHU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

OcHosnvie nouamus. buonorus. ’KusHe.

Tema 2. CymiHoCTh U CBOHCTBA KHUBOI0. YPOBHH OPraHU3alMU M MeTOAbI MO3HAHUS KMBOM
npupoasl (2 yaca)

CymHocTs xu3HM. OCHOBHBIE CBOWMCTBA *MBOW Marepuu. JKuBas mpuposa Kak CIOKHO
OpraHU30BaHHAs MEpPapXHUyecKas CHUCTEMA, CYIIECTBYIOIIAs B IPOCTPAHCTBE U BO BPEMEHH.
buonocuueckue cucmemvl. OCHOBHbIE YPOBHU OpraHU3allMU KUBOW MaTepuu. MeTobl M0O3HaHUS
JKUBOW MPUPOJIBI.

Lemoncmpayus. Cxembl: «YPOBHU OpraHU3alluy )KUBOM MaTepun», «CBOICTBA )KUBON MaTepum.
OcHosnvie nouamus. (CBOWCTBA >KU3HU. YPOBHU OpraHu3alliy KUBOM HpUPOAbl. MeTosl
ITIO3HAHMS )KUBOW MATEPUU.

Pasnen 2. Knerka (11 gacos)

Tema 1. UcTopus nzyyenus kierku. Kierounas teopus (1 gac)

PasButue 3Hanuit o knerke. Pabomur P. I'yka, A. Ban Jlegeneyka, K. 3. bapa, P. bpoyHa,
P. Bupxosa. Knerounas teopuss M. Ilneitnena u T. IlIBanHa. OcHOBHbBIE TIOJIOKEHUS
COBPEMEHHOM KJIETOYHOW Teopuu. Ponp kieTouHol Teopuu B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAYyYHOW KapTUHBI MUpa.

Jlemoncmpayus. Cxema «MHOrooOpasue KIeToK».
Ocnognvie nonsamus. Kierka. L{lutonorus. OCHOBHBIE MTOJIOKEHUSI KIIETOUHOM TEOPHUH.
Tema 2. XumMuuecKkuii cocTaB KjiaeTku (4 yaca)

EnMHCTBO 37€MEHTHOrO XMMHUYECKOTO COCTaBa >KMBBIX OPraHU3MOB KaK JJ0Ka3aTeJIbCTBO
€IMHCTBA MIPOUCXOXKACHHUS KUBOU TPpUPOIbl. OOIIHOCTH KUBOW M HEKUBOW MPUPOJIBI HA YPOBHE
XUMHYECKHX 3JIEMEHTOB. OpraHoreHsl, MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTHI,
YIBTPAMUKPO3JIEMEHTHI, UX POJIb B KU3HEAEITEIBHOCTU KJIETKH U opranusmMa. Heopranuueckue
BeuiecTBa. Bopa kak KonblOenb BCEro KMBOTO, OCOOEHHOCTH CTPOEHHMSI U CBOMCTBA.
MuHepanbpHble COJIM. 3HAYEHHE HEOPTAHUUYECKUX BE-ILECTB B )KM3HU KJIETKH U OpraHu3Ma.

Opranuyeckue  BelIeCTBA  —  CJIOXHBIE  YIJIEPOACOAEpXAIlhe  COEIMHEHUS.
HuskomonekynspHble U BBICOKOMOJIEKYJISIDHBIE OpraHUYECKHe BellecTBa. Jlunuabl. YrineBonbl:
MoOHOcaxapuapl, mnonucaxapuiapl. benkn. Hyknemnoseie xucnorsl: JIHK, PHK. VYasoenue
moutekynsl JJHK B knetke. [IpuHIunuansHoe CTpOEHUE U POJIb OPraHUYECKHUX BEIECTB B KIIETKE
U B OpraHU3Me YeJIoBeKa.

Jlemoncmpayusa. Jlnarpammel: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXUBOW IPHUPOIE»,
«Pacripeienenne XHUMHUYECKHUX OJJIEMEHTOB B JKHMBOM mpupoae». llepuoaunueckas Ttabnuia
aneMeHTOB. CxeMbl U Tabnuupl: «CTpoeHne MoJekyisl Oenka», «Ctpoenue monekynsl JJHK»,
«Ctpoenue mosekysibl PHK», «Tunet PHK», «Y nBoenne monekyinbsr JTHK».

Ocnoenvie nouamusi. OpraHoreHbl, MakpO3JIEMEHTbl, MUKPO3JIEMEHTBI, YIbTPAMUKPOJIEMEHTHI.
CaoiicTBa Bojbl. MuHepanbHble coiu. buomnonumepsl. JIMMuabl, JUMOUABI, YTIEBOIbI, OENKH,
nykienHoBsie kucnothl (JJHK, PHK). Perumukarus JJHK.

Tema 3. CTpoeHHre IyKAPHOTHYECKOH M MPOKAPHOTHYECKOI KIeToK (3 Jaca)

Knerounas memOpana, 1muromiaasma, sapo. OCHOBHbIE  OpPraHOMABI  KJIETKH:
SHAOIUIa3MaTHYECKasl CeTh, anmnapar [ oJIbJIKH, JTU30COMbI, MUTOXOHPUH, MIACTH/IbI, PUOOCOMBI.



@YHKIIMK OCHOBHBIX YaCTEW U OPraHOMAOB KJIeTKH. OCHOBHBIE OTINYUS B CTPOCHUH )KMBOTHOM U
PacTUTENBHOU KIIETOK.

XpomocoMbl, ux cTpoeHne W ¢GyHkuuu. KapuoTun. 3HaueHHWE TOCTOSHCTBA YHUCIA U
(hOpPMBI XPOMOCOM B KIIETKaX.

[Tpokapuoruueckas kietka: ¢popma, pasmepsl. Pacripoctpanenue u 3HadeHue OakTepHil B
npupoje. CTpoeHne 6akTepraaIbHON KIETKH.

Jlemoncmpayus. Cxembl u TaOmuIpl: «CTpOEHHE DYKAPUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM KJIETKH», «CTpPOEHUE PACTUTENbHOM KiIeTKn», «CTpoeHue xpomocom», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKH.

Jlabopamopnvie u npakmuyeckue pabomul

Habntoienue Ki1eTok pacTeHU U )KMBOTHBIX 0] MUKPOCKOIIOM Ha FOTOBBIX Mpernaparax.
CpaBHeHHUE CTPOSHHSI KJICTOK PACTEHHUI U )KUBOTHBIX (TabIuIIa)

[IpuroroBnenue u onvcaHue MUKPONPENAPATOB KIETOK PACTEHUIA.

OcnosHvle nonamus. DJykapuoTudeckas kierka. Knetounas memOpaHa, HMTOIUIa3Ma, Sapo.
OcHoBHbIe OpraHoubl KiIeTkh. OCOOEHHOCTH PAaCTUTENbHOM M KMBOTHOW KJIETOK. XPOMOCOMBI.
Kapuorun. Jlunmougnslii u ramnougHblii HaOopel xpomocoM. IIpokapuoThueckas KIeTka,
OakTepusi.

Tema 4. Peanuzauus HacJjieaAcTBeHHON uH(opMannu B Kietke (1 gac)

JAHK — nHocutens HacneacTBeHHON mHGopmaruu. ['eHernueckuii koa. CBoiCcTBa Koja.

I'en. buocunres Oenxa.

Jlemoncmpayus. Tabnuna «I'eHeTHUeckuit Koay, cxema «bruocuHTe3 Oenkay.

OcHosHbie noHamus. I'eHeTUUeCKUi KOJl, TPUIUIET, TeH. TPpaHCKPUTIIUA, TPAHCIISAIUS, MATPUIHBIHI
CUHTE3.

Tema 5. Bupyecsl (2 gac)

Bupycst — neknetouHas ¢opma xu3HU. OCOOCHHOCTH CTPOEHUS M PA3MHOMKEHUS.
3HaueHue B TPUPOJIC U KU3HH dYeJoBeKa. Mepbl MpOo(UIaKTUKNA PACIPOCTPAHEHUS BHPYCHBIX
3aboneBanuid. [Ipodpunaktuka CITN/a.

Hemoncmpayus. Cxema «CtpoeHue Bupyca», Tabnuna «lIpopunaktuka CITJax.
Ocnosnbie nonsamus. Bupyc, 6aktepuodar.

Paznen 3. Opranusm (20 gacos)

Tema 1. Opranusm — eqHoOe 1€J10€, MHOT000pa3ue ;KUBbIX OPraHu3MoB. (1 Jac)

MHoroo6paszue opranu3mMoB. OHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KomoHuu
OJIHOKJIETOYHBIX OPTaHU3MOB.

Jemoncmpayusa. Cxema «MHOTo0Opaszue OpraHu3MoB.
OcHosnvie nouamus. OTHOKIETOUYHbIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.
Tema 2. OOMeH BelecTB U NMpeodpa3zoBaHue IHepruu (2 yaca)

DHepreTuyeckuii OOMEH — COBOKYIMHOCTb pEaKIMi  pacIIEIUICHUS  CIOXKHBIX
OpraHUYECKUX BEIIECTB.

Tuns! nutanus. ABTOTpods! U rereporpodsl. [Inactudeckuii oomeH. @OTOCUHTES.
Jemoncmpayusa. Cxema «Ilytu metabonmu3mMa B KIETKE».

OcHogubie nonamus. MeTabonu3M, SHepreTudyeckuii obmeH, mmactuueckuid obmeH. ATO.
ABTOTPOdBL, reTepoTpodbl. DOTOCHUHTES.
Tema 3. Pa3MHOKeHHe M MHIUBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB (OHTOreHe3) (6 4acoB)

Henenne ximeTku. MHUTO3 — OCHOBa pOCTa, pEreHEepalvy, Pa3BUTHA U OECIOJIOro
pa3MHOxeHus. PasmHoxenue: 6ecrionoe u moiaoBoe. Turbl 6eCronoro pa3MHOKEHHS.

[TonoBoe pasmHoxkeHue. OOpa3oBaHHE MOJOBBIX KiIeTOK. Meio3. OmionoTBopeHue y
KUBOTHBIX W pacTeHui. buonormyeckoe 3HaueHHE OIUIONOTBOpeHus. [IpsimMoe u HempsiMoe
pa3BUTHE.

OMOpHOHANBHBIA ¥ MOCTIMOPHOHANBHBIA Tepuoabl pa3BuThus. (OCHOBHBIE DITarllbl
smOpuorenesa. [IpuunHel HapyIIeHU pa3BUTHS OpraHU3Ma.

OnToreHes 4yenoBeka. PenmpoaykTUBHOE 3/I0pPOBbE; €ro 3HaYeHHE JIsl OyAYIIHX TOKOJIECHUI
monen. [locnencTBusi BIMSIHUS QJIKOTOJISI, HUKOTHHA, HAPKOTHYECKUX BEIICCTB Ha pa3BUTHE
3apojiblia yenoBeka. [leprnoabl mocTIMOPHOHATBHOTO Pa3BUTHSI.



Jlemoncmpayusa. Cxembl u Tabmunpl: «Mwuto3 U Mmenos», «l'amerorenes», «Tumbl Oecronoro
pa3MHOKEHUs», «CTpOCHUE AUIIEKIETKU U CIEPMaTO3011a».

OcHosHnvie nousimus. JXU3HEHHBIM UWKJI KIETKH. MUTO3, OHOJOTHYECKOe 3HaueHue. THIbI
Oecrionoro pazMHOXkeHus. [lonmoBoe pa3MHOXKEHHE U €ro OWOJIOTMYECKOe 3HAYCHHE.
PaznenbHOMONBIE OpraHu3Mbl U TepMadpoauThl. SHIEKnIeTka W criepMaTo30ui. [ 'ameroreHes.
Meiio3, Ouonornyeckoe 3HayeHue. OIUIOZOTBOpPEHHE: HApYy)KHOE M BHYyTpeHHee. J[BoiiHoe
OTUIOZOTBOPEHHUE Y PACTEHUH.

Jemoncmpayus. Tabnunpl: «OCHOBHBIE CTaluU OHTOTEeHE3a», «[IpsMoe U HEempsMoe pa3BUTHEY.
Tabmuupl, d¢otorpaduu, auarpaMMbl H CTAaTHCTHYECKHE JIaHHBIC, JICMOHCTPHUPYIOIIHE
MOCIICACTBYS BIIUSIHUSI HETaTUBHBIX (DAKTOPOB Cpe/ibl HA Pa3BUTHE OPTaHU3MA.

OcHosnvie nowsamusi. OHTOreHe3. THIBI pa3BUTHSA: MpsAMOE H HenmpsiMoe (pa3BUTHE C
MeTamopdo30M). DTarbl SMOPHOHATBHOTO pa3BUTHsA. [leproapl MOCTIMOPUOHAIEHOTO Pa3BUTHSI.
Bpennoe BiusHUE KypeHUs, alKOTOJs, HAPKOTHYECKHX IperapaToB Ha pa3BUTHE OpraHu3Ma M
MIPOJIOKUTEIIBHOCTD KU3HH.

Tema 4. HaciieACTBEHHOCTHh U H3MEHYHBOCTH (9 4acoB)

HacnenctBeHHOCTs M M3MEHYMBOCTL — CBOMCTBA OpraHu3Ma. l'eHeTMka — Hayka o
3aKOHOMEPHOCTSX HACJIEICTBEHHOCTU U U3MEHYHUBOCTH.
I MeHgenb — OCHOBOIIOJIO)KHUK T€HETUKHM. 3aKOHOMEPHOCTH HAaCJEI0BaHUS,

ycranoBiennole ['. Mengenem. MonoruOpunnoe ckpemuBanue. IlepBoiii 3akon Mengens —
3aKOH JIOMUHUpOBaHUs. BTopoi 3akoH MeHenss — 3aKOH paculerieHus. 3aKOH YUCTOTHI TaMeT.
JurubpunHoe ckpe-muBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBUCUMOTO HACJIEeOBaHUS.
AHanu3upyroiiee CKpenuBaHue. XpOMOCOMHAs TeopHsi HaciaeACTBEHHOCTH. COBpEMEHHbBIC
MpeACTaBIeHUs O TeHe U reHome. I'eneruka nona. [lonoBsie xpomocombl. CLEIIIEHHOE C MOJIOM
HACJIE/IOBAHUE.

3aKOHOMEPHOCTU HU3MEHYMBOCTH. HaciencTBeHHass U HEHACJIEACTBEHHAs] U3MEHUYHMBOCTb.
MonudukanronHas I3MEHUYUBOCTh. KoMOWHATHBHAS W MyTallMOHHAS M3MEHYUBOCTH. MyTaIuu.
Tunsl myTanuii. MyTtarennblie (pakTophl.

3HaueHWEe TEHETUKU Ui MEAWIMHBL. BiusHMEe MyTareHOB Ha OpraHU3M 4YeJlOBeKa.
Hacnencrennsie 607€3HN YeNOBEKa, X TPUYUHBI U TIPODUITAKTHKA.

Jlemoncmpayus. CXxembl, WILTIOCTPUPYIOIINE MOHOTUOPHAHBIC W AU-TUOPUIAHBIC CKPEIIMBAHUS,
CUEIUIEHHOE HAaCJEJAOBAHUE IPU3HAKOB; MEPEKPECT XPOMOCOM; HACJIEIOBAHUE, CIEIUICHHOE C
nosioM. [Ipumepbr MoauUKAITMOHHON U3MEHYMBOCTH. MaTepHalibl, TEMOHCTPUPYIOITUE BIUSTHUE
MY-Tare¢HOB Ha OpraHU3M YEJIOBEKA.

Jlabopamopuvie u npakmuyeckue pabomuol

CocraBneHne NpoCTENIINX CXEM CKPEIIUBaHUSI.

Pemienue sneMeHTapHBIX TEHETUYECKUX 33/1a4.

N3ydyenune u3MEHUYNBOCTH.

BrisiBiieHHE MCTOYHHKOB MYTareHOB B OKPYKAIOMICH cpene (KOCBEHHO) M OIIEHKAa BO3MOXKHBIX
MOCJIE/ICTBUI MX BIMSHUS HA OPTaHU3M.

OcHosnvie  nowsmus.  HacnencTBEHHOCTh W M3MEHUMBOCTb. [ €HOTHI,  (PEHOTHII.
I'uOpuponoruueckuii MeToj, CKpelmuBaHue. J(OMUHAHTHBIN, periecCUBHBIA. ['eHbI, amenu.
3aKOHOMEPHOCTH HACJEOBAaHUS TMPU3HAKOB. 3aKOH YHCTOTHI TaMeT. AHaJIu3UpyoIiee
CKpeliuBaHue. XpPOMOCOMHAs TEOpHUs HACIEACTBEHHOCTHU. ['eHeTnueckue KapTel. ['eHOM.
AyTOCOMBI, TOJIOBBIE XpPOMOCOMBI. MoaudukanmonHas u3MeHYHMBOCTh. KomOuHaTHBHAs U
MyTallMOHHAas HM3MEHYMBOCTh. MyTarennsie (aktopsl. HacnenctBennsle Oone3sHu. Memnuko-
T€HETUYECKOE KOHCYJIbTHPOBAHUE.

Tema 5. OcHoBblI cesteknun. buorexnonorus (2 Jaca)

OCHOBBI CEJIEKIIMM: METOAbl M JIOCTHKEHHUS. ['€HeTMKa — TeopeThyecKass OCHOBA
cenekiuu. Cenekuus. OCHOBHBIC, METOJbI CENEKIMU: THOPUAM3AINS, MCKYCCTBEHHBIM OTOOD.
OCHOBHBIE TOCTH)KEHUS U HAIPABJIECHUS Pa3BUTHUSI COBPEMEHHOM CEIEKIIUU.

buorexHonorusa: JOCTMXKEHUST M IEPCIEKTUBBI  pa3BUTHA. ['€HHas WHXKEHepus.
KnonupoBanue. ['enemuuecku moouguyuposannvie opeaHuzmvi. ITUIECKUE ACTICKTHI Pa3BUTHUS
HEKOTOPBIX MCCIEAOBAHUN B OMOTEXHOIOTHH (KIIOHUPOBAHHE YEIIOBEKA).



Hemoncmpayus. Kapra-cxema «lleHTppl MHOrooOpaszus M INPOUCXOXKICHHS KYJIbTYPHBIX
pacrenuii». I'epOapHbple MaTepuaybl M KOJUIEKIIMHM COPTOB KYJIBTYPHBIX pacTeHuil. TaOmuisl:
«IToponpl pOMamIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi». CxeMbl CO3JIaHUs
TCHETHYECKH MOAM(DU-IIUPOBAHHBIX TMPOIYKTOB, KIOHMPOBAHUS OPraHU3MOB. Marepuansl,
WUTIOCTPUPYIOIINE TOCTUKEHUS B 00JIACTH OMOTEXHOJIOTHH.

Jlabopamopnule u npakmuueckue pabomol

AHanu3 U OLICHKA 3TUYECKUX aCMEKTOB Pa3BUTUS HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOJIOTHH.
Ocnosnule nonamusa. Cenexuusi; Tubpuanszanus u oroop. Copt, nmopona, mraMMm. buorexuonorus.
I'ennas unxenepus. Knonuposanue. I'eHeTnuecku MoIu(pUIMPOBAHHBIE OPTaHU3MBI.

11 kaace
Pasnen 4. Bun (20 gacos)
Tema 1.UcTopusi 3BOJTIONMOHHBIX M€l (4 yaca)

HcTopust 2BOMIONMOHHBIX UjeH. Pa3BuTie OMOIOTUY B JOJAPBUHOBCKHIA MIEPHOI.
[Ipennoceuiku Bo3HUKHOBeHMs yueHus Y. lapBuna. OBomtonunonHas teopus Y. Japsuna. Posb
HBOJIIOIMOHHON TEOPUHU B JOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHOHAYUYHOW KAPTUHBI MUPA.
Jlemoncmpayus. Kapra-cxema mapmpyra nyremectBus Y. Jlapsuna. ['epOapHble MaTepuaibl,
KoJiekuu, ¢ortorpaduu W JApyrue  Marepuaibl, IOKa3bIBAIOIIME WHIWBUAYAIBHYIO
M3MEHUYUBOCTh U Pa3HOOOpa3ue COPTOB KyIbTYPHBIX PACTEHUH U MOPOJ JOMAITHUX KUBOTHBIX.
OcnosHovle nonamus. DBomonus. Kpeanunonusm, TpanchopMu3M, 3BOITIONHOHN3M. ['pynmnoBas u
WHIUBUAYallbHAas HM3MEHYMBOCTh. VIckyccTBeHHBI oTOOp. boppba 3a cymiecTBoBaHue.
EctecTBennsIit 0T00D.

Tema 2. CoBpeMeHHO€ 3BOIIOIHOHHOE YueHue (8 yacoB)

Bun, ero xpurepun. Ilomynsuuss — cTpyKTypHas €AMHMILIA BUJAA, €IUHHUIA HBOJIIOLIUU.
JIBrKyliMe CHUJIbI 3BOJIIOLMHM: MYTALMOHHBIA NPOLECC, NOMYJSLHUOHHBIE BOJIHBI, H30JSALHUS,
€CTECTBEHHBII 0TOOp; MX BJIMSHHE HA F€HO(POH] MOMYJALMU. [[BHKYIIMI M CTAOMIM3UPYIOIIMIA
€CTECTBEHHBII OTOOp. AanTalyy OPraHU3MOB K YCJIOBHSIM OOWMTaHUSI KaK pe3ynbTar IeHCTBUS
€CTeCTBEHHOTO 0TOOpa. BumooOpazoBanume kak pe3yiabTar 3Boironuu. CrnocoObl W TyTH
BUJI000pa30BaHHUS.

CoxpaHeHue MHOToOOpa3wsi BUIOB KaK OCHOBa YCTOHYHMBOTO pa3BUTHS OHOCHEpHI.
['maBHBIE HampaBIeHUs SBOJIOIMOHHOTO Mpolecca. buonoruueckuii mporpecc U OMOIOTUUECKHIA
perpecc. [IpuurHbBI BEIMUpPAHUS BHIOB.

Jloka3arenbcTBa 3BOJIOLMHN OPTaHUYECKOTO MUPA.

Jemoncmpayus. Cxema, WITIOCTpUpYIOIIas KpuTepuu Buja. TaOmumpl U cxeMmsl: «JIBrmxyiue
CHWIIBI  dBoMOIHMM», «OOpa3oBaHWE HOBBIX BHAOB», «CXOACTBO HAyalbHBIX CTaJAUU
SMOpPUOHAILHOTO Pa3BUTHs TO3BOHOYHBIX». [epOapuu, KOJUIEKIMM U Jpyrue HarjisijaHble
MaTepHualbl, JIEMOHCTPUPYIOIIME TPHUCIOCOOJIEHHOCT, OpraHU3MOB K cpele OOWUTaHus |
pe3ynbTaThl  BUAOOOpa3zoBaHus. TaOmuipl, MyJIsKd U JpyrHe HarJsiIHble MaTepuabl,
JEMOHCTPUPYIOUIUE TOMOJIOTUUHBIE U aHAJIOTMYHbIE OPTaHbl, UX CTPOCHUE U MPOUCXOKIEHUE B
OHTOT'€HE3€; PyJAUMEHTHI U aTaBU3MBI.

Jlabopamopuvie u npakmuyeckue pabomol

Omnucanue ocobeii BUaa 1o MOP(OIOTUIECKOMY KPUTEPHIO.

BbIsiBIIeHHE H3MEHYMBOCTH Y 0COO€H 0JTHOTO BUJIA.

BrisiBnenue npucnoco0aeHuil OpraHu3MoB K cpejie OOuTaHusl.

Ocnoguvie nonamus. Bun, nonynauus; ux kputepuu. ['eHodona. J[Buxyiiue cuUibl 3BOJIOLNUU:
MYTaIMOHHBIA TIPOIIECC, MOMYJISIITHOHHBIC BOJIHBI, U30JISIINS, €CTECTBEHHBIN 0TOOD. JIBMKYyIINNA 1
cTabunm3upyronuii or6op. CrocoOb! U MyTH BHI000Pa30BaHHUS.

Tema 3. Ilpoucxoskaenne >Ku3HU Ha 3emJie (4 daca)

Pa3zButue mpeacraBieHuil O BO3HUKHOBEHUH >KU3HU. Onwvimur @. Peou, JI. Ilacmepa.
['unoTe3bl 0 MPOUCXO0XKIEHUH JKU3HH.

CoBpeMeHHbIE B3IUISIIBI HAa BO3HUKHOBEHHME »XM3HU. Teopusst OnapuHa—XomaeitHa.
VYcnoxHeHne KUBbIX OPraHU3MOB Ha 3eMJie B IIPOLIECCE IBOTIOIIHH.

Lemoncmpayus. Cxembl: «BO3HUKHOBEHHE OJHOKJIETOYHBIX JYKapUOTHYECKHX OpPraHU3MOBY,
«OBOJIIOLINSA PACTUTEIBHOTO MHUPa», «DBOJIOLHUSA >XKUBOTHOIO MHpay. Penponykuuu KapTHH,



n3o0paxkaronux Quiopy u ¢dayHy pasIuyHbIX d3p U TepuoaoB. OKaMEHENOCTH, OTIEYATKH
OpPraHU3MOB B JIPEBHUX MOPOJIAX.

Jlabopamopuvie u npakmuyeckue pabomuol

AHanu3 U OlleHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HHU.

Ocnognvie nouamus. Teopus Onapuna — XonjaeiHa. XuMuueckas 3BoJitonus. buonornueckas
sBomtonus. IlocTenenHoe ycino)kHEHHE OPraHM3alUU U MPUCTIOCOOJICHUS K YCIOBUSM BHELIHEH
Cpelbl OpraHU3MOB B MPOIIECCE IBOIIOLIHH.

Tema 4. IlpoucxoxaeHue yeaoBeka (4 vaca)

['unoTe3sl mpoucxoxaeHus yenoneka. [lonoxeHne yenoBeka B cUcTEME KUBOTHOTO MHUpPa
(xmacc Munekonuraroue, otpsia [Ipumatsl, poa Jlroau). DBononus 4enoBeKa, OCHOBHBIC JTallbl.
Pace1 uenoBeka. Ilpoucxoowcoenue uenogeueckux pac. BupoBoe eMHCTBO Y€I0BEYECTBA.
Jemoncmpayus. Cxema «OCHOBHBIE STarbl 3BOJIONMU 4YeNOBEeKay». Tabmuiel, m3o0pakaromue
CKEJIeThI YeJIOBeKa U MO3BOHOYHBIX KUBOTHBIX.

Jlabopamopnvie u npakmuyeckue pabomul

BrisiBeHre MpU3HAKOB CXOJCTBA 3apOJbIIICHi YeloBEeKa U JPYrMX MIIEKOMUTAIOIUX Kak
JI0Ka3aTeNbCTBO UX POJCTBA. AHAIHM3 M OIICHKA PA3JIMYHBIX TUIIOTE3 POUCXOXKACHHUS YEIOBEKa
Ocnosnbie nonamus. Ilpoucxoxaenue yenoBeka. OCHOBHBIE 3Tallbl IBOJIIOLMU. J[BHKYIITHE CHITBI
aHTpoIroreHesa. YenoBeueckue pachl, X eIUHCTBO.

Pazznen 5 Ikocucrempl (13 yacos)

Tema 1. Ikosoruveckue pakropsl (3 yaca)

Opranusm u cpega. [lpenMer u 3amayMl SKOJIOTHH. DKOJIOTHYECKHE (DAKTOPBI CpPEIbI
(abumoTtnueckue, OUOTUYECKUE, AHTPOIIOTE€HHBbIE), HX 3HAUYEHHWE B JKU3HU OPIaHHU3MOB.
3axonomepHoCcmu 6IUAHUS IKOIO2UHECKUX (haKkmopos Ha opzaHusmbl. B3aIMOOTHOLICHHS] MEXIY
opranuzMamu. MeXBUIOBbIE OTHOIICHHS: TAPA3UTU3M, XUIIIHUIECTBO, KOHKYPEHIINS, CHMOHO3.
Jemoncmpayus. HarnsaHele MaTepuanbl, JEMOHCTPUPYIOIINE BIUSHUE SKOJIOTUYECKUX (HAaKTOPOB
Ha JKUBBIC opraHu3Msl. [Ipumepsr cumOno3a B mpupo/ie.

OcHnogubie nonamus. Dxonorus. BuemHsisi cpena. Dkojorumdeckue (akTopbl. AOHOTHYECKHE,
OMoTHUYECKHE W aHTPOIOreHHbIe (PakTopbl. [lapa3uTn3M, XUITHUYECTBO, KOHKYPEHIIHS, CHMOMO3.
DKoJoru4ecKasi HUIIA.

Tema 2.CTpykTypa 3kocucrTeM (4 daca)

BungoBas u mpocTpaHCTBEHHas CTpPyKTypa 3KocucTteM. [luiieBpie CBSI3U, KPYroBOPOT
BEIIECTB U NPEBPAICHHSI SHEPTUH B dKOocUcTeMaX. [IpHuuHBI yCTOWYMBOCTH M CMEHBI SKOCHCTEM.
Bnusiaue yenoBeka Ha sKocHcTeMbl. FICKycCTBEHHBIE COOOIIECTBA — arpOLIEHO3bI.
Jemoncmpayus. Cxema «I[IpocTpaHCTBEHHAsI CTPYKTYpa SKOCUCTEMBI (SIPYCHOCTh PACTUTEIHLHOTO
cooOmiectBa)». CxeMbl M TaOJIUIbI, JEMOHCTPUPYIOLIME MUIIEBbIE IIETIH U CETH; SKOJIOTUYECKHe
MTUPaMUJIBI; KPYTOBOPOT BEIIECTB U DHEPTUHU B SKOCHCTEME.

Jlabopamopuvie u npakmuyeckue pabomuol

CocraBieHne cxeM repeadn BemecTBa U YHEPTUH (LIeNei MUTaHus) B SKOCHCTEME

BbIsiBIIeHHE aHTPOMOT€HHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH.

CpaBHHTENbHAS XapaKTEPUCTUKA TPUPOIHBIX SKOCHCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.
Pemienue skonornyeckux 3azaad.

Ocnoguvie nowsamus. DKocucTeMa, OHOreoleHo3, OuoleHo3, arporeHos. IlpoayneHTsl,
KOHCYMEHTBI, pe1ylleHThI. [IuieBbie 1enu u ceTu.

Tema 3. buocdepa — riodanbHas 3kocucrema (2 yaca)

buocdepa — rnobanbHas skocuctema. CoctaB U cTpykTypa Omochepsl. Yuenue B. .
Bepnaackoro o Ouocdepe. Ponp xuBbIX opraHusmoB B Ouocdepe. buomacca 3emmu.
Buonoeuueckuii kpy2oeopom eewjecme (Ha npumepe Kpy2080poma 800bl U y2nepooa).
Jlemoncmpayus. Tabmuiel u cxembl: «CTpykTypa onocheps», «KpyroBopoT Bosbl B 6uochepey,
«KpyroBopor yriepoma B Ouocdepe». Harmsgueiii wmarepual, OTpaKalIIUWA BHIOBOE
pa3zHooOpa3ue JKUBbIX OPraHU3MOB OHOChEPHI.

Ocnosnuvle nonsamus. buochepa. )Kupoe BemecTBo, OMOreHHOE BELIECTBO, KOCHOE BEIIECTBO,
O6unokocHoe BemecTBo. buomacca 3emin.
Tema 4. Buocdepa u yesioBek (4 yaca)



buocdepa m uenoBek. I'moGanmbHBIE SKOJOTHYECKHE TMPOOJIEMBI M IYTH HMX PEIICHHUS.
IlocnencTBus NEATEIBHOCTH 4eEJIOBEKA Ui OKpyxKawowed cpeasl. lIpaBuna mnoseneHus B
IpupoaHoH cpeae. OxpaHa IpHUPOIbI U PALIMOHAIBHOE HCIIOIBb30BaHUE IPUPOJHBIX PECYPCOB.
Hemoncmpayus. TaObnuupl, WUIOCTPUPYIOUIHE TI0O0AJIbHBIE 53KOJOrMYECKHe NpoOJIeMbl U
IIOCJICACTBHS JEATCIIBHOCTH YEJIOBEKAa B OKpYy)Kawlleh cpeae. KapTsl HalMOHaNIbHBIX ApKOB,
3aI0BEHUKOB U 3aKa3HUKOB Poccum.
Jlabopamopnvie u npakmuyeckue pabomul
AHanu3 ¥ OIIEHKA TMOCIEACTBUNA COOCTBEHHOH NESATEIHLHOCTH B OKpYXKAlOIIEH cpere, riio0anbHbIX
9KOJIOTUYECKUX MTPOOJIEM U IyTEeH UX peleHus..
OcnosHule nowsmus. 1'nobanbHbIe 3K0I0rnyeckre mpoodaemsl. Oxpana npupoasl. PamponansHoe
IpUpOAONOJab30BaHue. HannonanbHbIe MapKy, 3al10BEIHUKY, 3aKa3HUKH. KpacHast KHura.
3akuouenue (1 vac.)

Jns mproOpeTeHus] MPaKTHYECKUX HABBIKOB M TIOBBIMICHHS YPOBHS 3HAHUW B PabOUyIO
IporpaMMy BKJIFOYEHBI JIAOOpAaTOPHBIE M MpPaKTHUECKHe paboThl, mpexycMoTpenHsie [IpumepHoit
nporpammoii. Ilpu BeimomHeHMH 7Ta00paTOpPHOM pabOTHl M3Y4YAIOTCSl JKHUBBIE OMOJIOTHYECKUE
00BEKTHI, MUKPOIpENapaTsl, repoapuu, KOJJIEKIUU U T.J. BBINOIHEHHE MPakTHYeCKOH pabOTHI
HampaBiIeHO Ha (GopMHpOBaHHE OOIIEy4yeOHBIX yMEHHMH, a Takke YMEHHH ydeOHO-
MI03HABATEIbHON JEATEILHOCTH.

IlepeyeHb 1a00pPATOPHBIX U MPAKTUYECKHX PaboOT

10 xirace | 11 xmacc

1.HabGmtonenne KIETOK pAacTeHWH M JKUBOTHBIX IO MHUKPOCKOIIOM Ha 8
TOTOBBIX MpenapaTax.

2.CpaBHEHHUE CTPOCHUS KJICTOK PACTCHUH M JKUBOTHBIX (Ta0JIHIIa)
3.ITpuroToBieHre 1 ONUCAaHHE MUKPOTIPENapaToOB KIETOK PACTEHHIA.
4.CocTaBieHre IPOCTEHIINX CXEeM CKpEeIINBaHMUS.

5.Pemienue sneMeHTapHBIX T€HETUYECKHX 3a/1ad.

6./3yueHne U3MEHUYUBOCTH.

7.BolsiBIeHNEe MCTOYHMKOB MYTareHOB B OKpYXaromiei cpene (KOCBEHHO) W
OLIEHKA BO3MOKHBIX MOCIIEACTBHI UX BIUSHUS Ha OPTaHHU3M.

8.AHanu3 ¥ OIIeHKA 3TUYECKUX ACTIEKTOB PAa3BUTHS HEKOTOPHIX UCCIEIOBAHMIA
B OMOTEXHOJIOTHH.

1.Onucanue ocobeit BuIa o MOp(HOIOTHIECKOMY KPUTEPHIO. 10
2.BrbIsiBIIeHNE N3MEHUMBOCTH Y 0CO0€H 0THOTO BU/IA.

3.BbsiBrieHre mprcnocoOIeHN OpraHu3MOB K cpejie OOUTaHMS.

4.AHanu3 ¥ OlICHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHHUS )KU3HU.
5.BbIsiBIIeHHE TIPU3HAKOB CXOJCTBA 3apoOAbINICH dYeloBeKa M JAPYrHX
MJIEKOIIMTAIONIMX KakK JI0Ka3aTeJIbCTBO HMX pPOJCTBA. AHAIU3 U OIEHKA
Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKIACHHUA YCIOBCKA.

6.CocTaBieHne cXeM Tepeaadd BEIIeCTBa W JHEpruu (Lereld MUTaHWs) B
9KOCHUCTEME

7.BbIsiBIIeHNE aHTPOIIOT€HHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH.
8.CpaBHHTENIbHAS XapaKTEPUCTHKA MPUPOIHBIX IKOCUCTEM U arpO3KOCHUCTEM
CBOEH MECTHOCTH.

9.Penienue SKOIOTHYECKUX 3a7a4.

10.AHamM3 © OIIGHKAa TMOCIEJCTBUA COOCTBEHHOH JIEATENILHOCTH B
OKpYy’XKarolen cpene, rIoOaNbHBIX SKOJOTHYECKHX MNpoOIeM M MyTed ux
pelIeHHs.

Htoro 8 10




4. TemaTuyeckoe MJIAHUPOBAHUE C ONpPeIeIeHHeM OCHOBHBIX BH/IOB YUeOHOM /1esITeJIbHOCTH 00y4aIoIMXCHA CpeaHero oo1ero odpa3oBanusi
10-11 knace

Pa3zgesbl nporpaMmebl.

Tempbl, BXoAsiIMEe B pa3/aesibl

Koa-

OcHOBHBIE BH/IbI 1€ATEILHOCTH YYeHUKA (HA YPOBHE Y4eOHbIX

BO nelcTBHUIA)
4acoB
Buonornsa kak Hayka. 3 yac
MeTtoasbl nayynoro | Tema 1. Kparkas ucropus pas3sutus | 1wuac
NO3HAHUSA 6uonorun. Cucrema OHOJOTHYECKUX
HayK.
OOBexT u3yyeHust OMOJIOrMH — KHUBasI 1 OnpenenstoT MNOHATHS, (HOPMHUPYEMbIE B XOJE€ M3YUYECHUS TEMBI.
npupoga. Kparkas ucropus pa3BuUTHs OOBbsICHSIIOT podb OuoJIOruM B (POPMUPOBAHUU  HAYHYHOI'O
6uonoruu. Posnp  Ouonormueckux MUpPOBO33peHus. OLEHNBAIOT BKJIAJ PA3IMYHBIX YYEHBIX OHMOJIOrOB
TEOPHIA, uaen, TUIIOTE3 B B DPa3BUTHE HAyKH OWOJOTHH, BKJIAJ OHOJOTUYECKUX TEOpUil B
(dbopmupoBaHUU COBPEMEHHOMU (dbopMHpOBaHHE COBPEMEHHOM €CTECTBEHHOHAaYYHOU KapTHHBI MUpA.
€CTECTBEHHOHAyYHOU CHUCTEMBI MUpA. VYcraHaBnMBalOT CBA3M OHMOJIOIMM C JAPYrUMH HaykKamu. [OTOBAT
Cucrema 6GMOIOTUYECKUX HAYK. COOOLIEHUS O BKJIa/I€ BBLIAIOLINXCS YYEHBIX B pa3BUTHE OMOJIOTUU.
PaboTatoT ¢ 3J1IeKTPOHHBIM NPUITOKEHUEM.
Tema 2. CymHocTh U cBoicTBa | 2 4ac
JKUBOTO. YPOBHM OpraHu3aluud U
METO/Ibl TO3HAHUS )KMBOU IPUPOJIBL.
CymHocTts ku3HU. OCHOBHBIE 1 OnpenensitoT NOHATHA, (POPMUPYEMBIE B XOJE H3YyUYEHUS TEMBI.
CBOICTBA JKUBON MaTEepUH. BbIensoT  CyIIEeCTBEHHBIE IPU3HAKW JKUBOM  INPUPOABI U
JKuas mnpupojga Kak CIO0XKHO OMOJIOTUUECKNX CHUCTEM. XapaKTepU3ylT OCHOBHBIE CBOWCTBA
OpraHU30BaHHAs uepapxuuecKas 1 KHUBOro. OOBSACHSIIOT OCHOBHBIE IIPUUMHBI 3aTPYHEHUH, CBSI3aHHbIE
CUCTEMA, CYILLECTBYIOIIAs B C ONpEIEeNCHUEM TMOHATUSA <«OKU3HB». OOBACHAIOT pa3Iuyus U
IIPOCTPAHCTBE U BO BPEMEHU. €IMHCTBO )KMBOW M HEKUBOM NpUpobl. [IpuBOIAT IpUMeEpBI cucTeM
pa3HOro ypoBHs opraHu3anuu. I[IpuBOAAT mNpuMeEpsl YpOBHEBOMH
OpraHM3alMl M D3BOJIOLUM JKUBOM npuponbl. Omnpenenstor
OCHOBHBIE =~ METOJAbl TO3HAHMUS JKUBOM mpupoasl. [oTOBAT
NPE3eHTAIMIO WM cTeH . PaboTaloT ¢ MuToCTpausiMi yuyeOHUKa.
Kuerka 11 vac
Tema 1. Vcropus usyuenus kiuerku. | 1 uac




Kiierounas Teopusi.

PasButue 3HaHuUlI O KIETKe. OnpenensitoT NOHATUSA, (HOPMHUpPYEMBbIE B XOJE HU3YYEHHUS TEMBI.
Knerounas teopus M. llneiinena u T. 1 OrnpeaenstoT nNpeaAMeET, 3a7a4l U METOJIbI UCCIIEI0OBAHMS IIUTOJIOTHHI
[[IBanHa. = OCHOBHBIE  MOJIOKEHUS KaK Haykd. XapakTEepU3yKT COJEPKAHME KIETOYHOUW TEOPHH.
COBPEMEHHON  KIIETOYHOW  TEOpHH. OOBSICHSIOT ~BKJAJ KJICTOYHOH Teopun B  (QOPMHUPOBAHUU
Ponb KJIETOYHOH TEOpUH B COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHbl wmupa. [lpuBoast
dbopMupoBaHUH COBPEMEHHOI JIOKa3aTelIbCTBA POJICTBA JKUBBIX OPraHMW3MOB C HCIOJIb30BAaHHUEM
€CTECTBEHHOHAaY4YHOW KapTUHBI MUpA. MOJIOKEHUH KJIETOYHOM Teopuu. PaboTaioT ¢ wuumoCTpanusMu

yueOHuKa. PaboTaroT C 3JI€KTPOHHBIM MPHIIOKCHUEM.

Tema 2 XuMHuecKuil COCTaB KICTKH. 4 gac

EnunctBo 3JIEMEHTHOTO 1 OnpenensitoT NOHATUA, (HOPMUPYEMBbIE B XOJIE€ H3YyUYEHUS TEMBI.
XUMHYECKOTO cocTaBa JKUBBIX [IpuBoasT 1OKa3aTenbCcTBa POJACTBA JKMBBIX OpPraHM3MOB Ha
OpraHuM3MOB  Kak J0Ka3aTeJIbCTBO pUMepe CXOJCTBA MX XHMMHUYECKOro cocrtaBa. CpaBHUBAIOT
€IMHCTBA TPOUCXOXKIAECHUS  HKUBOU XAMHYECKHI COCTaB TEJl KMBOM M HEKUBOM MPHUPOJLI U JETAIOT
npupoabl.  OOHIHOCTH  KUBOM | BBIBOJII HAa OCHOBE CpPaBHEHHSA. XapaKTePU3yIOT OCOOCHHOCTHU
HEXUBOW  TNPUPOABI HAa  YPOBHE CTPOCHHMsI, CBOMCTBA W POJb HEOPTaHMYECKUX W OPraHUYECKUX
XUMUYECKUX 3JeMEHTOB.OpraHoreHsl, BEILLECTB, BXOJSAIIMX B COCTaB JHUBBIX OpraHu3MoB. [IpuBogsT
MaKpOAJIEMEHTHI, MUKPOIJIEMEHTHI, MIPUMEPBI OPTaHUUYECKHUX BEIECTB, BXOASAIINX B COCTaB OPraHU3MOB,
YIbTPAMHUKPO3JIEMEHThI, HX pOJIb B MECT HUX JOKanu3aluu u Ouonornueckoil ponu. Paboraor ¢
KU3HEACATEIHBHOCTU KJIETKH u WUTIOCTpalUsiMU  ydeOHuKa. Pemaror OuoOJOTHYECKHUE 3aayM.
opraHu3ma. BremonHstoT nabopatopHble, TPaKTHUECKUE U HCCIEA0BATEIbCKUE

Heoprannueckue  BemiecTsa. paboOTHI IO U3YUYEHHOH TEME.
Boma kak KomblOenb BCEro »KHUBOTO,
OCOOEHHOCTH CTPOCHHS U CBOWCTBA. 1
MuHepanbHbie COJIH. 3HaueHue
HEOPTraHWYECKUX BEHIECTB B JKU3HU
KJIETKH ¥ OpTaHU3Ma.

Oprannueckue BelIeCTBA —
CJIOKHBIE YIIIepOICOAepIKaIIe
coennHeHus. HuzkomonekymsipHsle U
BBICOKOMOJIEKYJISIPHBIE OPTaHUYECKUE 1

BEIECTBA. JInmu e VYriaeBodsl:
MOHOCAaXapubl, MOJIUCAXAPHUIBIL.




benku. Hyknennoseie
kuciaotel: JIHK, PHK. VYaBoenme
MOJIEKYJIbI JJHK B KIIETKE.
[IpuHuMNIanpHOE CTPOEHUE U POJb
OpraHWYECKHUX BEIIECTB B KIETKE U B
OpraHU3Me YeJI0BEKA.

Tema 3. CTpoeHUE 3YKapUOTHUECKOM
Y MPOKAPUOTUIECKOH KIICTOK.

3 yac

Knerounas MeMOpaHa,
[IUTOILJIa3Ma, OcHOBHBIE
OpTraHOUIbI KIIETKU:
SHJIOTIA3MATHYEeCKast CETh, ammapar
['onbaku, JTM30COMBI, MUTOXOHAPUH,
wiacTuapl,  pubocombl.  DyHKIMH
OCHOBHBIX YacTeil W OpraHoUJOB
kiaetkdn.  OCHOBHBIE  OTIIMYMS B
CTPOCHHUH >KUBOTHOH M PACTHUTEIHHOMU
kinetok. JLp. 1.2. «HaOmonenue
KJIETOK PACTEHHH M JKUBOTHBIX IIOJ
MHUKPOCKOTIOM Ha TOTOBBIX
npenaparax. CpaBHEHHME CTPOCHHS
KIETOK  pAacTeHUH U  KUBOTHBIX
(Tabmura)».

XpoMOCOMBI, HX CTPOEHHE H
¢yuknuu.  Kapuotun.  3HaueHue
IOCTOSIHCTBA ~ yuclia U (hopMel
xpomocoM B kierkax. JLp. Ne 3.
[TpuroroBnenue U ONHCaHue
MHUKPOIPENapaToB KIETOK PACTCHHH.

[IpokapuoTnueckass  KJeTKa:
dbopma, pazmepsl. Pacnipoctpanenue u
3HayeHue OakTepuil B  MPHUPOJIE.
CtpoeHue 6akTepraabHON KIETKH.

SIPO.

Omnpenensor MOHATHUS, (POPMHUPYEMBbIE B XOJE H3YYEHHS TEMBI.
XapakTepu3yloT KJIETKY, KaK CTPYKTYPHO-(YHKIHNOHAIbHYIO
eIMHMIYy JKUBOTO. BBIAENSIOT CyIIeCTBEHHBIE MPU3HAKU CTPOCHUS
KJIETKH, €€ OpPraHOMIOB, s/Ipa, MEMOPaHbI, XPOMOCOMBI Pa3IMYHBIX
KHMBBIX OPTaHM3MOB. YCTaHABIMBAIOT HPUYNHHO-CJICICTBEHHbIC
CBSA3M MEXAY CTPOCHHEM U (YHKUIUSMHU OMOJIOTMYECKUX CHUCTEM Ha
npuMepe KJIETKH, €€ OPraHOMJOB M BBIIOIHSAEMBIX UMHU (YHKIUH.
PaGorator ¢  wumoctpanusmMu  yyeOHuka.  Ilomb3yrorcs
IIUTOJIOTHYECKO TepMHHOJOTHEH. BrimonHsaoT nabopaTopHble,
NPaKTUYECKHE U HCCIIE0BATENLCKUE paOOTHI IO U3yYSHHOH TeMe.




Tema 4. Peanuzanms HaciiencTBeHHon | 1 gac
UH(OPMALIUHU B KIIETKE.
JJHK — HOCHUTEIIb 1 Onpenensior MOHATHA, (GOPMHUPYEMBIE B XOJ€ H3YYECHHUS TEMBI.
HaCJICCTBEHHOU uHpOpMaLUH. Beinenaror  ¢yHOamMeHTanbHbIM  Iporecc B OMOJIOTMYECKHX
I'enetnueckuit kox. CBoiicTBa Koja. cucremax. BBIIENsSIOT CyIIECTBEHHbIE NPU3HAKH T€HETUYECKOTO
I'en. buocunres Genka. Koga. OnucelBalOT M CPAaBHMBAKOT IPOLIECCH TPAHCKPUIILIMH U
Tpanciauuu. OOBACHSIIOT POJb BOCIPOU3BEACHHUA M IEpeaayu
HACJIe/ICTBEHHOM MH(OpManuu B CYLNIECTBOBAaHMM W Pa3BUTHH
’ku3HH Ha 3emye. PabGortaioT ¢ wDIIOCTpanusMH  ydeOHUKA.
[Tonp3yroTcs  LUTOJOTMYECKOM  TEPMHMHOJIOTMEW.  BbINOMHAIOT
nabopaTopHble, MPAaKTUYECKUE U HCCIEA0BATEIbCKUE PabOThl MO
u3y4yeHHOH TeMe. PaboTaloT ¢ 3J1eKTPOHHBIM PUII0KEHUEM.

Tema S. Bupychsl. 2 yac

Bupycst —  HexseTOuYHas 1 OnpenenstoT NOHATHS, (GOPMHUPYEMBbIE B XOJ€ H3YYEHHUS TEMBI.
dopma KU3HU. OcobenHoctu Beimensror  ¢yHOaMEHTaNbHBIM — TporiecC B OMOJIOTHYECKUX
CTPOEHHS U Pa3MHOXKECHUS. CUCTEMAX. BBIIENAIOT CyLIECTBEHHBIE IPU3HAKM CTPOCHUSA U

3HaueHue B IPUPOJE U KU3ZHU JKU3HEHHBIX LUKJIOB BHPYCOB. XapaKTEpU3YIOT POJib BUPYCOB Kak
yejgoBeka.  Mepbl  NPOQUIAKTUKH 1 BO30yauTenell Oone3Hell W Kak IEePeHOCUUMKOB T'€HETHYECKOM
pacIpoCcTpaHeHus BUPYCHBIX uHpopmanuu. OOOCHOBBIBAIOT MEphl MNPOPUIAKTUKU BHUPYCHBIX
3a00J1eBaHUH. [Tpodunakruka 3aboneBannil. Haxomar wuHpopMmanmio 1o JaHHOW TeMe B
CII1a. Pa3IMYHBIX UCTOYHUKAX, AHAIM3UPYIOT U OlleHUBaroT e€. PaboTator

C WulocTpauusMu  ydeOHuka. PaboTaloT ¢ 3J€KTPOHHBIM
IPUIIO’KEHUEM.
Opranmnsm 20 yac
Tema 1. Opranusm — enuHoe nenoe, | 1 gac
MHOTr000pasue *KHUBbIX OPIraHU3MOB.

MHoroo6pasue  OpraHu3MOB. 1 OnpenensitoT NOHATHA, (POPMHUPYEMBIE B XOJE€ H3YyUYEHUS TEMBI.
OOHOKJIETOUHBIE M MHOTI'OKJIETOYHBIE BbiiensioT  CylIeCTBEHHbIE  INPU3HAKM  OJHOKIETOYHBIX U
OpTaHU3MBlI. Kosnouun MHOTOKJIETOYHBIX OpraHu3MoB. CpaBHHUBAIOT UX U JI€JIAIOT BHIBOJIBI
OJIHOKJIETOYHBIX OPraHU3MOB. Ha OCHOBBI CpaBHEHUs. PaboTatoT ¢ JIEeKTPOHHBIM NPHIIOKEHHEM.
Tema 2. OOmen BemectB U | 24ac

npeoOpa3oBaHUe YHEPTHH.




DOHepreTuyeckuii oOMeH — 1 Onpenensior MOHATHA, (GOPMHUPYEMBIE B XOJ€ M3YUYECHHUS TEMBI.
COBOKYITHOCTb PEAKLUI pacIlEIUICHUs XapakTepu3yloT (yHIaMEHTaJIbHbIE IPOLECCHl B OHOIOTMYECKUX
CJIOKHBIX OPraHUYECKUX BELIECTB. cucreMax — 0OMeH BEIECTB U IpeBpalieHne 3Heprun. CpaBHUBAIOT
Tunel nutanus. ABToTpodsl U IUTACTUYECKUN U PHEPreTHYecKuil oOMEHbI U JENar0T BBIBOJBI Ha
rerepotpodsl. Ilnmactuyeckuii oOMeH. 1 OCHOBBI ~ CpaBHEHHUS. PackpbIBaroT 3HaueHue (HOTOCHHTE3A.
®doTocuHTE3. XapakTepu3yloT CBETOBYIO M TEeMHOBYIO (¢a3pl. Pabotaror c
AIIEKTPOHHBIM NPWIOKEHUEM. PemaroT OuoiorMueckue 3amaym.
Haxonar wuHpopMmanuio MO H3YYEHHOH TeMe, aHaIU3UPYIOT MU
OLICHMBAIOT €€, WHTEPIPETUPYIOT U MPEACTABIAIOT B pPa3HBIX
¢dopmax. PaboTaroT ¢ 3J1eKTPOHHBIM IPUIT0KEHUEM.

Tema 3. PazMHOxkeHME u| 6u4ac

WHIVBUAYaAJIEHOE pa3BUTHE

OpraHu3MOB (OHTOI'€HE3).

lenenue xierku. Mwuro3z — 1 OnpenensitoT NOHATHA, (POPMUPYEMBIE B XOJE H3YyUEHUS TEMBI.
OCHOBA pOCTa, pEreHepalyy, pa3BUTHs XapakTepu3yloT OHOJIOTMYECKOe 3HauyeHue U (a3bl MHUTO3a,
u Oecronoro Pa3MHOXKEHHUS. UCIOJIb3YSl PUCYHKU y4eOHHKA. Bbiensor  cyliecTBEHHbIE
PazMHoOeHMe: Oecrioyioe U IOJIO0BOE. IIPU3HAKN Pa3MHOXKEHMS U OIUIOAOTBOpeHUs. [IpuBoasT npumMepsl.
Twumbr 6ecrionoro pa3MHOKECHHUS. XapakTepus3yloT OMOJOTMYECKOE 3HAUYEHHWE M OCHOBBI Meio3a.

[TonoBoe pPa3MHOKEHHE. CpaBHHMBAIOT TOJYYCHHYIO HMH(POPMALMIO M JEJNAIOT BBIBOJIBI.
OOpa3oBaHue  TOJOBBIX  KJIETOK. 1 PaboTaroT ¢ 351eKTpOHHBIM IpUIOkKeHneM. Pemmaror Ononoruyeckue
Metios. 3agaun. HaxonsaT nadopmanuio no u3yuyeHHOW TemMe, aHaIU3UPYIOT

OnogoTBOpEHNE Y JKUBOTHBIX U OLEHUBAIOT €€, MHTEPIPETHPYIOT U NPEIACTABIAIOT B Pa3HBIX
U pacteHuil. buonornueckoe 3HaueHUE 1 ¢dopMax. Y4acTByIOT B AUCKYCCHUU IO U3YYEHHOU TEME.
OILIOIOTBOPEHUS. ITpsmoe "

HENpsIMOE pa3BUTHE.

OMOpHOHANBHBIN u
MOCTAIMOPUOHATBHBIN MEPUOIbI 1
pa3BUTHS. OcHoBHbIE JTarbl
smOpuoreHesa. [lpuuuHbl HapylIeHHH
pa3BUTHS OpraHU3Ma.

Omntorenes YeJloBeKa.

PenpoxykTuBHOE  3/10pOBBE;  €rO 1

3HAUYCHHUE JUISI OymyIIMX TMOKOJICHHI




JOAEH. [MocnencrBus BIIUSIHUSI
QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX
BEUIECTB Ha pa3BUTHE 3apojblila
YyeloBeKa.

[Tepuoabt
OCTAMOPHUOHAIBHOTO Pa3BUTHSIL.

Tema 4. HacnenctseHHocth U
W3MEHYUBOCTb.

9 yac

HacnenctBeHHOCTH u
W3MEHYMBOCTD — CBOICTBA
opraHusma. l'eHeTMka — Hayka o
3aKOHOMEPHOCTSIX HacleACTBEHHOCTH
Y U3MEHYHMBOCTH.

I. Mennens —
OCHOBOIIOJIOKHHUK TE€HETUKU.
3aKOHOMEPHOCTH HaCJIeI0BAHMS,
YCTaHOBJICHHBIE I. Meunnenem.
Monorubdpuatnoe CKpELIUBaHHUE.
IlepBbiii 3axkoH MeHnnens — 3akoH
JIOMUHUPOBAHMUS.

Bropoii 3akoH MeHnens —
3aKOH PACIIEIJICHUsI. 3aKOH YHCTOTHI
ramer. JLp. Ne 4. «CocraBnenue
MPOCTEUIINX CXEM CKPEILIUBAHUS».

JuruOpuaHoe  CKpellMBaHHE.
Tperuii 3akoH MeHnenss — 3aKoH
HE3aBHCHMOT'0 HacJIeJOBaHUsI.
AHanusupyrouiee ckpemuBanue. JLp.
Ne 5. «PemeHne asnemMeHTapHBIX
TEHETUYECKUX 3aaU).

XpomocoMHas TEOPHS
HACJIEICTBEHHOCTH. CoBpeMeHHbIe
MIPEJICTaBJICHUSI O T€HE U TEHOME.

OnpenenstoT NOHATHS, (GOPMHUPYEMBbIE B XOJ€ M3YYEHHUS TEMBI.
OnpenensitoT ~ OCHOBHBIE  33Jladyd  COBPEMEHHOM  T'€HETHUKHU.
XapakTepus3ylT COJECpKaHUE 3aKOHOMEPHOCTEM HAacledOBaHUs,
YCTaHOBJICHHBIX [ .MeHaeneM, COBPEMEHHBIX IPEACTABICHUM O
rese u remome. OOBICHAIOT BKJIaA MeHens u APyruX YYEHBIX B
pazButue Ouosornyeckoil Hayku. [lpoBogsT snemeHTapHBIE
OMOJIOTMYECKHE MCCIEOBAHUSA M JeNaloT BbIBOJ Ha OCHOBE
NOJTYYEHHbIX pe3ylbTaToB. Pemraior Ouosoruyeckue 3agadil.
VY cTaHaBIMBAKOT B3aMMOCBA3b N'€HOTUIIA YEJIOBEKA U €0 30POBbsL.




I'enernka mnona. IlonoBeie
xpoMocoMmbl. CLEIJIEeHHOE C IOJIOM
HacJe/J0BaHHE.

3aKOHOMEPHOCTH
u3mMeHunBoctH. Hacnencrtsennas u
HEHACIIeJICTBEHHAS WU3MEHYUBOCTb.
MonudukaionHass ~ W3MEHYHUBOCTb.
JLp. Ne 6 «3yueHune u3aMeHYUBOCTH».

KomOunaruBHas u
MyTallOHHAs W3MEHYUBOCTb.
MyTtauuu. Tumer MYTalHi.
Myrarennble  ¢daktopsl. JLp. Ne
«BpIsiBIEHNE MCTOYHUKOB MYTareHOB
B OKpyXarouieil cpene (KOCBEHHO) U
OIICHKAa BO3MOYKHBIX MOCJICJICTBUM HX
BIIMSTHUS HA OPTaHU3M).

3Hauenue T€HETUKHU VIS
MeAWIUHBI. BrusHue MyTareHoB Ha
OpranusMm uesioBeka. HacnencrBeHnbie
00JIe3HN YeNoBeKa, MX MPUYUHBI H
poUIaKTHKA.

Tema 5. OCHOBBI
buorexHonorus.

CCJICKIIUH.

2 yac

OCHOBBI CEJEKLUHUH: METOAbl U
JOOCTIKEHUS. I'enetuxka —
TEOpEeTHYeCKasi OCHOBA  CEJEKLHUH.
Cenexnusi. OCHOBHEIC, METObI
CEJIEKLIUHU: ruOpuan3anms,
UCKYCCTBEHHbIH 0TOOp. (OCHOBHBIE
JIOCTH>KEHHS] U HaIlpaBJICHUS! pa3BUTHUS
COBPEMEHHOM CEJIEKITUHU.

buorexHonorusi: TOCTHKEHUS U
MEepPCIEKTUBBI  pa3BUTHSA. | eHHas

OnpenenstoT NOHATHS, (GOPMHUpPYEMBbIE B XOJ€ M3YYEHHUS TEMBI.
OnpenenstoT TJaBHbIE 3aJayd M HalpaBiI€HHUs COBPEMEHHOMU
cenekuuu. Xapakrtepusyror Bkian Baswiosa H.M. B passButue
Oouonornyeckor Hayku. OLEHUBAIOT JTOCTHIKEHUS U MEPCHEKTHBbI
OTCUYECTBEHHOM M MHUPOBOM CEJIEKIUU. XapaKTepU3YyOT METOIbI
CEJIEKIIMOHHOMN paboTHI. CpaBHuBaroT MacCOBBIN u
UHIUBUIYAIbHBIA OTOOp. BbIIENSIOT CyIIecTBEHHBbIE MNPU3HAKU
npolecca HCKYCCTBEHHOro oTOopa. OLEHMBAIOT JOCTUXKEHUS H
NIEPCIIEKTUBBl PA3BUTUS COBPEMEHHOW CENEKLMHU. AHAIU3UPYIOT U
OIICHUBAIOT JTUYECKHE AaCHEKThl HEKOTOPBIX HCCIEJOBAaHUN B




UHXKEHEPUSL. Knonuposanue.
OTruyeckue ACTEKTHI pa3BUTHUSA
HEKOTOPBIX HCCIIEIOBAHU I B
OMOTEXHOJIOTHU (KIIOHMpOBaHUE

yenoBeka). JLp. Ne 8 «AHanu3z u
OIICHKA dTHYECKHUX aCIIEKTOB Pa3BHTHS

oOmactu 6uoTexHoJOrHU. PaboTaloT ¢ WILTIOCTpalMsIMU Y4eOHHKA.
Haxomsar wuHboOpManmuio 1o wu3y4aeMOil TeMe B pPa3IMYHBIX
UCTOYHMKAX M TPEACTABIAIOT €€ B Pa3HbIX (popmax. BeImomHsSIOT
NPaKTHYECKHUE M UCCIIEI0BATEIbCKHE PAOOTHI.

Bun.

HEKOTOPBIX HCCIIEIOBAHU I B
OMOTEXHOJIOTHI.

20 gac
Tema 1. Hcrtopus 53BOMIOLMOHHBIX | 4 4yac
UIen.

Hctopus HBOJIIOIMOHHBIX 1 OnpenensitoT NOHATHSA, (HOPMHPYEMBIE B XOJEC H3YyUCHUS TEMBI.
uaeii.  PasButme  Ouonoruu B O1neHuBalOT BKJIAJ] PA3IMYHBIX YYCHBIX OMOJIOTOB B pa3BUTHE HAYKU
JOJJApPBUHOBCKHIA TIEPUO/I. ounonoruu. OICHUBAIOT MPEANOCHIIKA BO3HUKHOBCHHS y4eHHsS Y.

[Ipennochuiku BO3HUKHOBEHHS 1 JapBuna. XapakTepus3yloT COAEpKaHHE SBOJIOIMOHHON TEOPHH.
yuenust Y. JlapBuna. CpaBHHMBAIOT ONpEICICHHYI0 W HEOIPENSICHHYI0 H3MEHUYMBOCTD,

OBomonoHHass — teopust Y. 1 UCKYCCTBEHHBIH U €CTECTBEHHBIH OTOOpPHI, GopMbl OOpHOBI 3a
Hapsuna. CYIIIECTBOBaHME U JIEJIAIOT BBHIBOJI HA OCHOBE cpaBHeHHs. PaboTaror

Ponb 3BOMIOIIMOHHOI TEOpUU B 1 C DIEKTPOHHBIM TpuUJOkKeHHeM. PaboTaroT ¢ WUIIOCTpalusIMu
dbopMUpOBaHUH COBPEMEHHOM yueOHUKa.
€CTECTBEHHOHAYYHOW KapTUHBI MUDA.

Tema 2. CoBpeMeHHOE BONIIOIIMOHHOE | 8 uac
yYEHHE.

Bun, ero KPUTEPHUH. 1 OnpenensitoT NOHATHS, GOPMUPYEMBIC B X0JI¢ U3YICHUS TEMBI.
[Tommynsitiust — CTPYKTypHas eIuHHIIA OOBSICHSIOT BKJIAJ DJBOJIOIMOHHON Teopud B (HOPMUPOBAHUE
BUJIa, eauHUIA dBoJomH. JIL.p. Ne 9. COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHBI Mupa. OnpenensitoT
«Omnucanne  ocobeit  Bupa  TO Kputepur Buaa. OnuceiBaloT ocobeil Buaa 1mo MophoIOTUYECKOMY
MOP(OTIOTHIECKOMY KPUTEPHIOY. KPUTEPHIO. XapaKTepH3yIOT TONYJSIHIO KAk CTPYKTYpPHYIO

JIBUKyIIME CHIIBI HBOJIIOIIHMH: €IUHUIY BUJA U EJUHUILY IBOJIOLUU. XapaKTEpU3yHOT OCHOBHBIE
MYTaIlHOHHBIN nporiecc, 1 dakTopsl  9BomonMH.  CpaBHUBAIOT  MPOCTPAHCTBEHHYIO |

MONYJSUUOHHBIE BOJHBI, HW30JSAIUA,
€CTECTBEHHBIH OTOOp; MX BIUSHUE HA
reHoonn momymsumu. JLp.  10.

OMOJIOTHYECKYIO
M30JIAIUI0, (POPMBI €CTECTBEHHOTO OTOOpa M AENAr0T BBIBOJABI Ha
OCHOBE




«BrbIsBIIeHNE U3MEHUYUBOCTH Y 0CO0CH
OJIHOT'O BUJI».

CpaBHEHMsI. XapaKTEpU3yIOT OCHOBHBIE aJalTallid OpPraHU3MOB K
ycinoBusM oOutanus. CpaBHMBAIOT OCHOBHBIE CIOCOOBI U IYTH

JIBroKy1ni u 1 BUJI000pa30BaHus, OMOJIOTHYECKUN TPOTPECC U PErpecc W JeNaroT
CTaOUIN3UPYIOLIUIT €CTECTBEHHBIN BBIBOJIbI Ha OCHOBE cpaBHEHHS. OOBSCHSIIOT MPUYUHBI IBOJIIOLIMH,
ot6op. MU3MEHAEMOCTH BHUJIOB. [IpuBOAST nOKa3aTeslbCcTBa POACTBA KUBBIX

Apnantanui  OpraHu3MoOB K OpPraHM3MOB Ha OCHOBE IIOJIOKEHUN 3BOJIOLMOHHOIO YYEHUS.
yCIOBHAM OOWTaHMS KaK pe3yJbTar 1 JloKa3bIBAIOT, YTO COXpAaHEHHE MHOTo00pasusi BHJIOB SIBIISETCS
JIEHCTBUSI €cTeCTBeHHOro otoopa. JL.p. OCHOBOM
Ne 11. «BwisiBnenue npucrnocoOseHui ycToiuuBoro  pasButus  Ouocdeprl.  IIpuBOIST  OCHOBHBIE
OpPraHU3MOB K Cpejie OOMTaHUS.» JI0OKa3aTesIbCcTBA  JBOJIIOIMM  OpraHMYecKoro Mwupa. Pemaror

Bunoobpazoanue KaK 1 Oounonoruueckue 3agaun. PaboTaror ¢ WUIIOCTpausIMu y4eOHHKA.
pe3ynpTaT 3BoNouud. CrnocoObl H BreimonHsoT nabopaTtopHble, MPaKTUYECKHE M HCCIIE0BATEIbCKUE
MyTH BUA000PA30BaAHUA. paboTel Mo u3y4yaemoil teme. PaboTaroT ¢ 35eKTpoHHOU (dopmon

CoxpaHeHrue  MHOTrooOpa3us 1 yueOHUKa
BUJOB KaK OCHOBa YCTOHYHMBOIO
pa3BuTHs Orocdepsl.

I'maBHBIE HaIIPaBJICHUSA
3BOJIIOLIMOHHOTO npoiecca. 1
buonornueckuit porpecc 51
ouosornueckuii perpecc. I[IpuunHbI
BBIMUPaHUS BUJIOB.

Jloka3zaTenbcTBa IBOJIIOLINH 1
OpPraHMYECcKOro MHpa.

Tema 3. Ilpoucxoxnenue xusHu Ha | 4 4yac
3emue.

PasBute nmpexncraBieHuil O 1 OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€ U3yUEHHS TEMBI.
BO3HUKHOBEHUHU XU3HU. Onvimul . AHaIM3UPYIOT U OLICHUBAIOT PA3JIMYHBIE TUIIOTE3bI TPOUCXOKACHUS
Peou, JI. I[lacmepa. XKU3HU.  XapaKTepU3yIOT OCHOBHBIE JTalbl  OMOJIOTHYECKOH

['unore3pl 0 MPOUCXOKAECHUU 1 ABOJIIOIMK Ha 3emyie. Y4YacTBYIOT B JMCKYCCUM IO OOCYXIECHUIO
#u3HU. JI.p. Ne 12. Ananu3 u oneHka TUIIOTE3 MPOUCXOKICHUS JKU3HU U apryMEHTHUPYIOT CBOKO TOUYKY
pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS 3peHusl.

YKU3HU. Pabotarot ¢ mutroctpanusaMu yaeouuka. Haxonsat uadopmaruio mno

CoBpeMeHHbIE  B3IVISIBI  Ha 1 M3y4aeMoil TeMe€ B pa3IUYHbIX HCTOYHUKAX, AHATU3UPYIOT H




BO3HUKHOBEHUE JKU3HU.
Onapuna—XoJiieiiHa.

Teopus

OLICHMBAIOT €€, HMHTEPIPETUPYIOT U MPEACTABIAIOT B Pa3HbIX
dbopMmax (Te3uchl, cooOIIEHNE, PENOPTaXK, aHATUTUYECKasl CIIPaBKa,

VYcoxxHEHHE KHUBBIX OPTaHU3MOB 1 pedepar, 00630p, moprdoano). Paboraror ¢ 3neKTpoHHOH (opMoi
Ha 3emJie B IPOLIECCE IBOJIIOLUH. y4eOHHUKaA.
Tema 4. [IpoucxoxxaeHue YeoBeKa. 4 gac
I'unore3bt IIPOUCXOXKACHUS 1 OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€ U3YUCHHS TEMBI.
YeJioBeKa. AHaJIN3UPYIOT U OLIEHUBAIOT Pa3IMUHbIE THIIOTE3bI IPOUCXOKIACHUS
[TonoxxeHne  yenoBeka B yenoBeka. OnpenenstoT IOJIOKEHHWE 4YellOBEKa B CHUCTEME
cHUCTeME JKMBOTHOTO Mupa (Kjacc 1 KUBOTHOTO Mupa. ApryMeHTHpOBaHHO JI0Ka3bIBAIOT
Munekonuraromume, orpsan  lIpumarsl, [IPUHAIE)KHOCTD YEIIOBEKa
poxn Jlronn). JL.p. Ne 13. «BbisiBienue K ONpeAETIeHHON cucTeMaTudeckoil rpynme. BbIABISIOT NMpU3HAKU
IPU3HAKOB  CXOJICTBA  3apoAbllIeH CXOJICTBA 3apOAbIIIEH YEIOBEKA U APYTUX MIECKOIUTAIOIINX KaK
YeJI0BEKAa U JPYTUX MIICKONHUTAIOIINX JI0Ka3aTeIbCTBO HX POJCTBA. XapaKTepU3yIOT OCHOBHBIE 3TaIlbl
KaK JIOKa3aTeJIbCTBO MX POJCTBA. aHTponoreHe3a. ApPryMEHTHpPYIOT CBOIO TOYKY 3pEHHUS B XOJ€
AHaJu3 M OLIEHKA pa3IMyHbIX I'MIIOTE3 JUCKYCCHH 10 00CYKACHUIO MTPOOJIEeMBbl IPOUCXOXKICHUS YEIIOBEKa.
IIPOUCXOXKICHUS YEIIOBEKay. 3HAKOMSITCS C MEXaHU3MOM pacooOpa3oBaHUs, OTMeuas €AUHCTBO
OBouronus 4eJI0BEKa, 1 OPOMCXOXKAEHUS pac. XapakTepu3yloT OCHOBHbIE  (DaKTOpHI
OCHOBHBIE 3Tallbl. aHTponoreHe3a.  I[IpuBOgAT  apryMEHTUPOBAHHYKD  KPUTHUKY
Pacer  uyemoBeka.  Bumposoe 1 AQHTHHAYyYHOM CYIIHOCTH pacu3Ma. Haxomsar wuH(boOpManuoo Imo
€MHCTBO Y€JI0BEUECTBA. U3y4yaeMOl TeMe B pa3iIMyYHbIX HCTOYHMKAX, AHAIUZUPYIOT MU
OLICHMBAIOT €€, HMHTEPIPETUPYIOT U MPEJCTaBISIIOT B Pa3HbIX
dopmax (Te3uchl, cooOILIeHNEe, PENOPTaXK, aHATUTUYECKAas CIPaBKa,
pedepat, 0630p).
PaGotator ¢  wunocTpauusMH  y4eOHHMKA.  BBIMOMHSIOT
nabopaTopHble, MPaKTUYECKUE M HCCIEAOBATEIbCKUE pabOThl IO
U3y4aeMoil TeMe.
Paboratot ¢ 351eKTpoHHOI popMoil yueOHMKa
IKOCHCTEMBI. 13 yac
Tema 1. Dkosoruueckue GakTopsl. 3 gac
Opranusm u cpena. 1 OnpenensitoT NoHATUS, GOPMUPYEMBIE B XO/I€ U3yUEHUS TEMBI.
[IpenmMer u 3aaa4u YKOJIOTHH. 1 OnpenenstoT OCHOBHBIE 33JJa4l COBPEMEHHOM DKOJIOTHH.
DKojoru4eckre (QakTopsl Cpeabl PasnmuyaroT  OCHOBHBIE  TPYIIBI  3KOJOTHYECKUX  (HaKTOPOB
(abuoTnueckue, OMOTHYECKHE, 1 (abmoTHuecKkux, OHMOTHYECKUX, aHTPOMOTeHHBIX). OOBACHSIOT




aHTpOHOreHHI:Ie), X 3HAUYCHUC B

JKU3HU OPraHU3MOB.

3aKOHOMEPHOCTH  BIUSHUS ~ JKOJOTHMYECKMX  (aKTOpOB  Ha
OpraHU3MBlI.

XapakTepu3yloT OCHOBHbIE a0HOTHYECKUE (aKTOpHl (TeMmepaTypy,
BJIQXKHOCTb, CBET). [I[puBOAAT npumMepbl mpucnocodaeHui
OpPraHu3MOB K JCWCTBUIO SKOJIOTUYECKHX (PAKTOpoB. ONUCHIBAIOT
OCHOBHbIE OuoTHueckue (aKTopbl, Ha KOHKPETHBIX IpHUMepax
JEMOHCTPUPYIOT MX 3HaueHue. OLEHUBAIOT POJb 3KOJOTHYECKUX
bakTOopoB B JKM3HENEATENBHOCTH  OopraHuzMoB. [lpuBonsr
JI0Ka3aTeNIbCTBA B3aMMOCBS3€ OPraHU3MOB U OKPY’KaIOILIEN CPEIbl.
Pemaror Ouonoruueckue 3amaun. Haxomar wunHdopmanuio 1o
M3y4aeMoOil TeMe B pa3IUYHbIX HCTOYHUKAX, AHAIU3UPYIOT U
OLICHUBAIOT €€, HHTEPIPETUPYIOT W TNPEJCTABISIOT B Pa3HbBIX

dbopmax (Te3uchl, cooOIIeHNEe, PENOPTAXK, aHATUTHIECKAs! CIIpaBKa,

pedepar, 0030p, mnoprdoano). PabortaroTr ¢ WLTHOCTpAIUAMU
yueOHuKa. PaboTaror ¢ anekTpoHHoi popmoii yaeOHHKa
Tema 2. CTpyKkTypa 3KOCHCTEM. 4 yac
BunoBas u mpocTpaHcTBEeHHAas 1 OnpenensitoT NoHATUsA, GOPMUPYEMBIE B XO/I€ U3YUEHUS TEMBI.
cTpykTypa skocuctem. JLp. Ne 14. OrnpenenstoT  CTPYKTYpPY  SKOCHCTEMBl  (NMPOCTPAHCTBEHHYIO,
«CocrapneHue CXeM neperayu 1 BUJIOBYIO, 9KOJIOTMUYECKYIO). J[al0oT XapaKTepUCTUKY MPOAYLIEHTOB,
BEIIeCTBa U SHEPruu (Lieneil MuTaHus) KOHCYMEHTOB, PEIYLEHTOB. BBIIENSAIOT CYHIECTBEHHBIE MPU3HAKU
B DKOCHCTEME). HKOCHCTEM, IIpollecca KpyroBOpOoTa BEIIECTB M IPEBpaIleHUI
[IumeBbie CBSA3M, KPYroBOpPOT 1 SHEepruM B dkocucTeMax. OOBICHAIOT MPUYUHBI YCTOWYHUBOCTU U
BEIIIECTB M TPEBPAILCHHUS SHEPTUU B CMEHBI
skocucreMax. JL.p. No 15 «BrisiBnenue sKocucTeM. JloKa3pIBalOT, YTO CcOXpaHeHHe Ouopa3zHooOpa3us
AHTPONOTEHHBIX W3MEHECHU I B 1 SIBJISIETCSI OCHOBOM YCTOMYMBOCTH 3KOCUCTEM. XAapaKTEPU3YIOT

SKOCHCTEMAaX CBOEH MECTHOCTH).

IIpyunHBl  yCTOWYMBOCTH U
cmeHsl dkocucteM. JLp. Ne 16
«CpaBHUTENbHAS XapaKTepUCTHKA
IIPUPOIHBIX 9KOCUCTEM "
arpo3KOCHUCTEM CBOEU MECTHOCTH.

Bnusinne 4eJIoBeKa Ha
DKOCUCTEMBI. HckyccTBeHHBIE

BJIMSIHME YelloBeKa Ha sKocucTeMbl. CpaBHUBAIOT UCKYCCTBEHHBIE U
IPUPOJIHBIE SKOCUCTEMBI. J[enaroT BBIBOJIBI HA OCHOBE CPAaBHEHHS.
CoCTaBISIOT 3JIEMEHTapHbIE CXEMbI IEPEHOCA BELIECTB U SHEPTHHU B
sKocucTeMax (uenu u cetn). Haxonar undopmanuio no nydaemon
TEMe B pa3jIMYHBIX MCTOYHUKAX, aHAJM3UPYIOT U OICHUBAIOT €€,
UHTEPIPETHPYIOT W TIPEACTABISIOT B pa3HBIX (opmax (Te3uCHI,
cooOlIeHne, penopTax, aHalIuTUYecKas crpaBka, pedepar, 0030p,
noprdonno). Pemaror Ouonormyeckue 3amaun. PaGoraror




coobmiectBa — arporeHo3bl. JLp. Ne
17 «PenieHue 3KOJIOTHYCCKHX 3aa9».

WUIIOCTpAllMsIMA ~ ydeOHHMKa.  BBIMOMHAIOT ~ J1abOpaTopHbIE,
NPaKTHYECKHE
U HCCIeNoBaTeNbCcKue paboThl MO u3ydaemoil Teme. Paboraior c

AJIIEKTPOHHOU (hOpMOI yueOHHKA.

Tema 3. buochepa — rnobanbHasi | 2 yac
JKOCHUCTEMA.
buochepa —  rmobanbHas 1 OnpenensitoT NoHATUSA, (DOpMHpyeMble B XOJ€ H3YYEHHUS TEMBI.
skocuctema. CocTtaB H  CTPYKTypa XapakTepu3ylOT W CpPaBHHBAIOT OCHOBHBIE THIBI BEIIECTBA
ouocdepsl. Yuenue B. H. ounocdepsl.
Bepnazackoro o 6uocdepe. XapakrepusyroT coaep:kanue ydeHus B. W. BepHaiackoro o
Ponb KUBBIX OpraHU3MOB B 1 Oouocdepe, ero BKIag B pa3BUTHE OHOJIOTMYECKONW HAyKH.
ouocepe. bruomacca 3emin. OnpenensitoT CBOWCTBa OMOC(Ephl Kak TIIO0AIBHON IKOCHCTEMBI.
[TpuBOIAT HOKA3aTENBCTBA
eIMHCTBA JKUBOW W HEXKHBOW NPUPOABI, HCIOIB3YS 3HAHHUA O
KpyroBopoTe BelecTB B Onochepe. XapakTepu3ylT poOJib >KUBBIX
opranu3MoB B Ouocepe. BrlAensioT cyniecTBEHHBIE NPH3HAKH
mpolecca KpyroBOopoTa BEHIECTB M TMPEBpAIICHU DJHEPTUU B
ouocdepe.
IIppunuMaror ydactue B JAucCKyccun 1o Teme «Beuna sm
ouocdepa?», apryMEHTHUPOBAHO  BBICKA3bIBAIOT  COOCTBEHHOE
MHeHHne. HaxonsaT nHopMauio 1mo u3y4aeMoil TeMe B pa3iIHuHBIX
UCTOYHUKAX, aHAJIM3UPYIOT M OLEHHUBAIOT €€, WHTEPHPETUPYIOT U
MPEACTABISIIOT B pa3HBIX (popmax (TE3UCHI, COOOIIEHHE, PETIOPTAK,
aHaJUTHYeCKas crpaBka, pedepar, o030p, moptdomano). Pemaror
Oouonoruueckre 3agaun. PaboTaroT ¢ WIUTIOCTpaus M yueOHUKa.
Beimonsstor nabopaTopHble, MPaKTHUECKUE U HCCIEI0BaTEIbCKUE
paboTel o u3ydaeMoil teme. PaGoTaroT ¢ 3yeKTpOHHOH (opMoii
yueOHUKa
Tema 4. buocdepa u yenosexk. 4 yac
buocdepa u yenosexk. 1 OnpenensitoT NOHATHA, (HOPMHUPYEMbIE B XOJE€ H3YyUYEHUS TEMBI.
I'moGasibHBIE  2KOJOTMYECKHE AHaIM3UPYIOT W OIIGHUBAIOT  COBPEMEHHBIE  IJI00aJbHBIC
poOJIeMBI M ITyTH MX PEHICHUSI. DKOJIOTHYECKHE TPOOIEMBI W TIYTH WX pEIICHHs, MOCIEeICTBHUI
IlocnencTBust  1esITeIbHOCTH 1 COOCTBEHHOM JeSITeIbHOCTH B OKpY>Karomien cpere;




YeJIoBeKa JJIsl OKPYKAIOIIeH Cpesibl.

JLp. Ne 18. «Ananu3 wu OIllEHKA
[IOCJIEACTBUH cOOCTBEHHOM

NESTEIbBHOCTH B OKpY)Karollen cpene,
I00ABHBIX 3KOJOTUYECKUX TPOOIIeM
U IyTeH UX pereHus»

[IpaBuia MTOBEICHUS B
npupoaHoi cpeae. OxpaHa IpUPOIbI U
paloHaIbHOE UCIIOJIb30BaHUE
MIPUPOJIHBIX PECYPCOB.

OMONOTHYecKyl0 HWH(GOPMALMI0O O TJI00ANBHBIX JKOJOTHYECKHIX
npobiieMax, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB; II€JIEBbIE H
CMBICJIOBBIC YCTAHOBKU B CBOUX JICHCTBUAX

U TIOCTYINKaxX IO OTHOLIEHHUIO K OKpYyXkaroliei cpene. BoyaBuraror
TUIIOTE3bl O BO3MOXKHBIX TOCIIEACTBUSAX JESATEIBHOCTH YEJIOBEKA B
AKOCHCTEMax. APryMEHTHUPYIOT CBOIO TOUYKY 3pEHHS B XOe
JUCKYCCHM MO  OOCYXICHHMIO  SKOJIOTHYECKHX  HIpoOJeM.
[IpencTaBisitoT pe3ynbTaThbl

CBOEr0 MCCIEAOBAHUS (IIPOEKTA). XapaKTEpU3YIOT KOHUEIIUIO
ycroiunBoro pa3BuTus. OOOCHOBBIBAIOT MpaBUjia IOBEACHUS B
npupoaHoil cpene. PackppiBaroT mpoOieMbl  palOHaIbHOIO
MPUPOIONOIB30BAHUS, OXPAHBI IPUPOJIBI: 3AIIUTHI OT 3arPSI3HEHUH,
COXpaHEHHsI eCTECTBEHHBIX OHOTE€OIICHO30B U  IaMSATHHKOB
MIPUPOJIBI,

o0ecrieyeHHsT TPUPOAHBIMH PECypcaMd HACEJIEHUS IIJIAHETHI.
Haxonat wunHOpMamuioo 0o u3ydaeMoll TeMe B pa3IUYHbIX
WCTOYHUKAX, AaHAJIM3UPYIOT M OLEHHUBAIOT €€, WHTEPIPETUPYIOT H
MPEJICTABISIIOT B pa3HbIX (opMax (Te3HChl, COOOIICHHE, PEIOPTaXK,
aHAIMTUYECKAs CIpaBka, pedepat, 0030p, moprdomnmo). Padorator ¢
WTIOCTpalusIMi  yuyeOHuKa. PematoT Ouonorndyeckue 3aayd.
Bemmonsstor nabopaTopHbIe, MPaKTHYECKHE W HCCIIENOBATEIBCKUE
paboTel o u3ydaeMoil Teme. PaboTaroT ¢ anekTpoHHOH (opMoii
yueOHHUKa

3akiaroueHue

Hroro
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