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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamma mo Ouosoruu ans ywammuxcs 10-11 xmaccoB (yriayOsieHHBIH YpPOBEHB)
COCTaBJIEHA B TIOJHOM COOTBETCTBUH ¢ DenepanbHbIM TOCYJapCTBEHHBIM CTaHJAPTOM CPEIHETO
o0miero o0pa3oBaHUs U ABTOPCKOM NpOrpaMMoil yriyOJeHHOro ypoBHs Y4eOHOIO IpeaMeTa

«buonorusy». Ilox peakmueit I'. M. Ipimiut, O. B. Cabauna. — M.: IIpocBemenue, 2017.

JlanHast mporpaMMa OpHEHTUPOBAaHA HAa UCTIOIb30BaHUE yIeOHUKOB: «buomorus. 10 kmaccy» moj
penakuueit B. K. llymuoro u I'. M. Jdemmmmna (M.: IIpocsemenue, 2017). JI. B. Beicoukas, I
M. Hemvmmun, A. O. PyBunckuii, u ap.; Ilox pen. B. K, lllymuoro u I'. M. [JpiMmuima. — M. :
[Tpocsemienue, 2019.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA

B cucreme ecrecTBeHHO-HAyyHOro 00pa3oBaHUs OMOJIOrMs Kak y4eOHbIM HpeaMeT 3aHuMaeT
BaXHOE MECTO B (JOPMHPOBAHWHU: HAYYHOH KAPTHHBI MUPA; (PYHKIMOHAIBHOW TPAMOTHOCTH,
HEOOXOIMMOM ISl TIOBCETHEBHOM KU3HH;, HABBIKOB 3/I0POBOTO M 0€30MacHOTrO Il YeJI0BeKa U
OKpy>Karolle cpeipl oOpas3a >KM3HM; SKOJIOTMYECKOTO CO3HAHUS; LIEHHOCTHOTO OTHOULICHUS K
KUBOW TPHUPOJE M YEJIOBEKY; COOCTBEHHOH MMO3UIMU MO OTHOIIEHUIO K OHOJOrMYecKou
uH(pOpMalnK, NMOTy4aeMOl U3 pa3HbIX UCTOYHHUKOB. M3yueHne 6Mon0ruu co3aaét yCcaoBUs IS
(bopMupOBaHUSA Yy OOYYaIOIIMXCSl MHTEIUIEKTYaJbHBIX, I'PaXKIaHCKUX, KOMMYHUKAIIMOHHBIX U
UH(POPMALIMOHHBIX KoMIeTeHIMH. M3ydyenune kypca «buonorus» B crapiieil mkose HalpaBiIeHo

Ha PCIICHUC CIICAYIOIINX 3ada4:

1) dopmupoBanue cucteMbl OMONOTMYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyuHOU

KapTUHBI MUpa,

2) pa3BUTHE JIMYHOCTUM  OOydYaloIIMXCS, UX MHTEJUIEKTyaJlbHOE U  HPABCTBEHHOE
COBEpUIEHCTBOBAHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX OTHOLIEHUH M HKOJIOTUYECKU

11e51eco00pa3HoOro NOBEACHUS B OBITY M TPYAOBON AEATENBHOCTH;

3) BBIpAOOTKY MOHUMAHHUSA OOIIECTBEHHOW MOTPEOHOCTH B pa3BUTHUU OWOJIOTHH, a TaKkKe
dbopMUpOBaHHUE OTHOIICHHS] K OMOJOTHMH KaK BO3MOXHOW 00IacTH OyAylied MpakTUYecKOu
nesitenbHOCTH. Llenn Ouonormdeckoro oOpazoBaHUs B CTapliei mikose (GOpMyIHPYHOTCS Ha
HECKOJIBKUX YPOBHSX: IJ100aTbHOM, METAMPEIMETHOM, JJMYHOCTHOM M TIPEIMETHOM, Ha YPOBHE
TpeOOBaHUI K pe3ysIbTaTaM OCBOEHHUS COJACPIKAHUS MPEAMETHBIX Tporpamm. [ o0aapHbIe 1enn

OMOJIOTHYECKOTO O6pa3OBaHI/ISI SABIIAKOTCA O6H_II/IMI/I JIJIsI OCHOBHOM U CTapmeﬁ IIKOJBI H



OTIPEEIAI0TCS COLUATbHBIMU TPEOOBAHUSAMH, B TOM YHCIIE U3MEHEHUEM COLIMAILHON CUTyalluu
pasBUTHS — pPOCTOM HH(POPMAIMOHHBIX MEPErpy30K, M3MEHEHHEM XapakTepa U CIOCOOOB
oOmieHust 1 6 COIMANBHBIX B3aUMOJCHCTBUN (0OBEMBI M CIIOCOOBI MOJyueHHs] MH(pOpMaLUU
MOPOXKIAIOT Pl OCOOEHHOCTEH  pa3BUTHUA  COBPEMEHHBIX  MoApocTkoB). HaubGonee
NPOAYKTUBHBIMU JUISl pEIICHUS 3a/ad pPa3BUTHS TOJIPOCTKA SBISIOTCS COLMOMOpalibHas U
MHTEJUIEKTyallbHast B3pocsiocTh. [ToMuMo 3Toro, riiobanbHble mean GOpMyIHPYIOTCS € y4ETOM
paccMOTpeHHs: OMOJIOTHYECKOT0 00pa30BaHUsl KaK KOMIIOHEHTA CUCTEMbI 00pa30BaHUS B IIEJIOM,
MO3TOMY OHM SABIIAIOTCA Haubosiee OOmWUMU | colHalbHO 3HauuMbiMH. C  yuérom

BBIINICHA3BAHHBIX ITOAXO0J0B r100aabHBIMU Ja(S2) 20904 OHOJIOrHYECKOI0 06paSOBaHI/IH ABJIAKOTCA:

* comMayM3aIusl 00yJYaromuXcsl KaK BXOXKJICHUE B MHUP KYJBTYPbl U COLIMAJIBHBIX OTHOIICHUH,
oOecrnieunBaroliee BKIOUCHUE YUAIIUXCS B Ty WIM UHYIO TPYIITY JUO0 OOIIHOCTh — HOCHUTENS
€€ HOpPM, LEHHOCTEH, OpUEHTAlMi, OCBAMBAEMBIX B IPOLIECCE 3HAKOMCTBA C MHUPOM KUBOU

IIPUPOJBL;

* mpuoOIleHWe K IO03HABATEeNbHON KyJIbType KakK CHCTEME IO3HABATENbHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOIUICHHBIX o00mecTBoM B cdepe Ouonormyeckod Hayku. [lommmo »3toro,

Ouosornyeckoe 0Opa3oBaHKUE Ha CTapUIeH CTYNEHH IPU3BAHO OOECIIEYUTH:

¢ OPUCHTAIHUIO B CUCTCMC OTHYCCKHUX HOPM H HCHHOCTeﬁ OTHOCHUTCIIBHO METOAO0B, PE3YJIbTATOB
u I[OCTI/I)KGHI/Iﬁ COBpeMCHHOfI OMOJIOrHYECKOM HAayYKH; ¢ Pa3BUTHC IO3HABATCIIbHBIX Ka4Y€CTB
JIMYHOCTHU, B TOM YHCJIC IO3HABATCJIBHBIX HHTCPECOB K HN3YUYCHHIO O6HH/IX OMOJIOTHYSCKUX

3aKOHOMepHOCTCI>'I U CaMOMY IPOLUCCCY HAYUYHOT'O ITIO3HAHUS;

* OBJIJICHHE Y4eOHO-TIO3HABATEIbHBIMH M IEHHOCTHO-CMBICIIOBBIMU KOMIETEHTHOCTSIMU ISt
(GbopMUpOBaHUS IO3HABATEIbHON M HPABCTBEHHOW KYJIbTYphl, HAYYHOIO MHPOBO33PEHHUSA, a
TaKXKe METOJI0JOrMeld OMOJIOTMYECKOro HSKCIEepUMEHTa M 3JIEMEHTAPHBIMH  METOJaMH

OMOJIOTHYECKUX HCCHGI{OBaHHﬁ;

* (hopMHpPOBAHNE DKOJOTMUECKOTO CO3HAHUs, IIEHHOCTHOTO OTHOIIEHHUS K XUBOW TpHUpoOAe U

YEJIOBEKY.

MECTO KYPCA BUOJIOI'MM B YYEBHOM IIVIAHE

JlaHHas paboyasi mporpaMMa paccurTaHa Ha MpoBeleHHe 4 YacOB KIACCHBIX 3aHSATHI B HENEIIO
IIpU U3Y4YEeHUU IpeameTa B TedeHue AByX JjetT (10 u 11 xmacceer). OOmiee yucno y4eOHbIX 4acoB

3a 2 roga oOydeHus cocraBisieT 272 4, u3 Hux 136 4 (4 4 B Henemo) B 10 kmacce, 136 4 (4 u B



Henemo) B 11 kmacce. Kypcy Owonormm Ha CTymeHM cpeaHero oomero oOpa3oBaHUS
MPEIIIecTBYeT Kypc OWONOrMH, BKIIOYAIONINA JJIEMEHTapHBIE CBEACHHS 00 OCHOBHBIX
ouonornyeckux oowvekrax. Conmepxanue Kypca OMOJIOTHH B OCHOBHOM IIIKOJIE CIYXKHT OCHOBOM
JUTSL M3YYCHUS OOIMX OMOJIOTHUYECKUX 3aKOHOMEPHOCTEH, TEeOpUH, 3aKOHOB, THUIIOTE3 B CTAPIICH
HIKOJIe, TJIe 0cO000e 3HAaYeHHE MPHOOPETAlOT MHUPOBO33PCHUYECKHE, TEOPETUUYCCKHE IOHSTHS.
Takum o0pa3om, cojepaHue Kypca OHMOJIOTMH B CTapIlei IIKoie 0osee MOJHO PacKphIBaeT
o0mre OMOJIOTHYECKHE 3aKOHOMEPHOCTH, MPOSBISIONINECS HA Pa3HbIX YPOBHSIX OpraHU3aIud

JKUBOU TIPUPO/IBI.

1. INTAHUPYEMBIE PE3YJIbTAThHI

JIN4HOCTHBIE PE3YJIBTATHI:

1) peanm3amuyM STHYECKUX YCTAHOBOK II0 OTHOIICHHIO K OHMOJIOTUYECKUM OTKPBITHSM,

HCCJIEIOBAHMAM U UX pe3yJIbTaTaM;

2) IIpU3HaHUA BBICOKOM LIGHHOCTH >XKU3HU BO BCEX €& MMPOSABJICHUAX, 3J0POBbs CBOCI'O U APYIUX

JFOJICH, peau3alii YCTaHOBOK 3I0pPOBOTO 00pa3a jKU3HH;

3) chopMHpPOBAHHOCTU IO3HABATEIbHBIX MOTHBOB, HAIPAaBJICHHBIX HA IOJYyYEHHE HOBOIO
3HaHUS B 00JacTH OMOJIOTMU B CBA3M ¢ Oynymied 8 mpodeccuoHanbHOH esTeIbHOCThIO WU
OBITOBBIMU ~ TIpOOJIEMaMH, CBSI3aHHBIMU C  COXpaHEHHMEM COOCTBEHHOTO 3/10pOBbsl U

SKOJIOTHYECKOM 0S30IacHOCTH.

MeTaHpeI[MeTHBIMI/I pe3yjibTaTaM OCBOCHUS BBIITYCKHUKaAMU CTapH_Ieﬁ IIKOJIEI 0230BOTO Kypca

OMOJIOTUY SABJISTFOTCS

1) OBJIAACHHUEC COCTaBJIAIOIINMUA I/ICCJ'IC,Z[OBaTeHLCKOI\/’I u HpOCKTHOﬁ JACATCIIbHOCTH, BKJIFOYasd
YMCHUA BHUHICTH HpO6J’I€My, CTaBUTb BOIPOCHI, BBIABUI'aTb T'HIIOTE3bI, AABATb OIIPCACICHHA
IIOHATHAM, KHaCCI/I(i)I/IHI/IPOBaTI), Ha6J'II-OZ[aTI>, MMPOBOAWUTEL OJOKCICPUMCHTBI, ACJIaThb BBIBOABLI U

3aKJTIOYEHUS, CTPYKTYPUPOBATh MaTepuall, OOBICHITh, TOKa3bIBaTh, 3alTUIIATh CBOH HJICH,

2) ymeHuss paboTaTh C pPa3HBIMH HMCTOYHUKAMH OHOJIOTHYECKOW WH(OpMAIMu: HaXOIUTh
Onojoruyeckyro HH(OpMALMIO B Ppa3IUYHBIX MCTOYHMKAX (TeKCTe ydeOHUKa, Hay4yHO-
HOMYJIIPHON JUTEpaType, OMOJOTMYECKHX CIIOBApsAX M CIPaBOYHMKAX), aHAJIW3UPOBATh H

OLIEHUBATh WH(pOPMAIHIO, TIPE0OPa30BbIBATh HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

3) criocoOHOCTH BHIOMPATH LIEEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JEMCTBUSIX M MOCTYIIKaX

110 OTHOIIEHHIO K KHMBOH nprupoac, CBOEMY 3JOPOBbIO U 3JOPOBBIO OKPYKAIOIIINX



4) yMeHHUs a/IeKBaTHO MCIOJIb30BaTh peUeBbIe CPEACTBA AJIS AUCKYCCUU U apTyMEHTalluu CBOEH
MO3UIMH, CPAaBHUBATh Pa3HbIE TOUKU 3pEHUS, ApITYMEHTUPOBATh CBOIO TOUKY 3pEHUs, OTCTauBaTh

CBOIO ITO3HMIIHMIO.

[IpeamMeTHBIMU pe3yJbTaTaMUd OCBOEHHS BBITYCKHUKAMH CTapIliedl IIKOJIBl Kypca OHOJIOTHH

0a30BOr0 YpOBHSI SIBJISIOTCS:
1. B nos3HaBarenbHOU (MHTEIUIEKTYaIbHOMN) cdepe:

* XapaKTepUCTHKA COJCpkKaHUsA OWOIIOTHYECKUX TEeOpHid (KJIETOYHAs, 3BOJIIOLMOHHAS
teopuss [lapsuna); yuenus Bepnaackoro o Ouocdepe; 3akoHoB  Menpens,
3aKOHOMEPHOCTEM W3MEHYHMBOCTH; BKJIaJa BBIJAIOUIMXCS Y4YEHBIX B  Pa3BUTHUE

OMOJIOrN4YEeCKON HAYKHU;

* BBIJCJIIEHUE CYUIECTBEHHBIX IPU3HAKOB OHOJOTMYECKUX OOBEKTOB  (KJIETOK:
pacCTUTEIBHBIX W JKMBOTHBIX, JOSJEPHBIX M SAJEPHBIX, IIOJOBBIX M COMATHYECKHX;
OpPTraHU3MOB: OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BHJIOB, 9 3KocHcTeM, OHOchepsl) u
poreccoB (0OMEH BELIECTB, pa3MHOKEHUE, JEJICHUE KIETKU, OILIOJOTBOPEHHE, IeHCTBHE
UCKYCCTBEHHOI'O U €CTECTBEHHOro OTOOPOB, (HOPMUpPOBAHHME MPHUCIIOCOOIECHHOCTH,
o0Opa3oBaHUe BUAOB, KPYrOBOPOT BEILECTB W IPEBPAIICHUS SHEPIMHU B HKOCUCTEMAX MU

ouocdepe);

* OOBsiCHEHHE poNu OHONOrMH B (OPMUPOBAHWK HAYYHOTO MHPOBO33PEHHS; BKIada
OMOJIOTHYECKUX Teopuil B (POPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTHUHBI
MHpA; OTPHULIATEIBHOIO BJIMSHUS aJKOIrO0Jis, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha
pPa3BUTHE YEJIOBEKA; BIIMSAHUA MYTar€cHOB Ha OPraHU3M YEJIOBEKa, DSKOJIOTMYECKUX
(GakTOpoB HA OPraHU3MbI; TPUYUH DBOJIONUHU, H3MEHSIEMOCTH BHUJOB, HaPYIICHHIA
pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JICBaHUM, MyTalllid, YCTOWYMBOCTH U CMEHBI

HKOCHCTEM;

* IPUBEJCHUE JI0KA3aTeIbCTB (apryMEHTAlMsl) €IMHCTBA >KUBOM M HEXHMBOH IMPUPOJIBI,
pPOJCTBA JKMBBIX OPraHM3MOB; B3aUMOCBSI3€ll OPraHHW3MOB U OKpYXalollel cpebl;

HeO6XO)II/IMOCTI/I COXpaHCHUA MHOI‘OO6paSI/I$[ BUJIOB,

* YMCHHUC IIOJIb30BATHCA OHOJIOTUYECKOM TCpMHHOHOFI/Ieﬁ n CHMBOHHKOﬁ; ¢ pCuIcHuc
OJIEMCHTAPHBIX OMOJOrHYECKUX 3aaa4; COCTABJICHUC JJIEMCHTAPHBIX CXECM CKPCIIMBAHUA U

CXEM IepeHoca BEIIEeCTB U YHEPIHH B SKOCUCTEMaX (LIeTIH MUTaHMUS);

* onucaHue oco0elt BUAOB M0 MOP(POIOTHIECKOMY KPHUTEPHIO;



* BBIIBJICHHE W3MEHUYMBOCTH, IPHUCIIOCOOJCHUIH OpPraHu3MOB K cpele OOUTaHMs,
MCTOYHUKOB MYTareéHOB B OKpY:Karolllel cpeie (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUH B

3KOCHCTEMaX CBOECH MCECTHOCTH, M3MEHEHHUI B DKOCHUCTEMAaX Ha OMOJIOTHYECKHUX MOACIIAX,

* CpaBHCHHE OHOJIOTUYECKUX OOBEKTOB (XMMHUYECKHUH COCTaB TENl JKUBOH W HEKUBOU
MPUPOABI, 3apOJbIIIA YEIOBEKA U JPYTHX MIIEKONUTAIOUIUX, TPUPOIHBIE SKOCUCTEMBI U
arpo3KOCHUCTEMBbl CBOEH MECTHOCTH), MPOLECCOB (ECTECTBEHHBIH U HCKYCCTBEHHBIM
OoTOOpBI, TOJIOBOE M Oecrioyioe pa3MHOXKEeHHE) U (OPMYJIUPOBKA BHIBOJOB Ha OCHOBE

CpaBHEHHUS.
2. B nienHOCTHO-OpHEHTAIMOHHON cepe:

* QaHAJIM3 U OIIEHKA Pa3JIMYHBIX TUIIOTE3 CYUTHOCTH KU3HHU, 10 MPOUCXOKIEHHUE YeTOBEeKa U
BO3HUKHOBEHHUE XU3HU, TI00ATBHBIX JKOJOTHYCCKUX MPOOIEM W MyTeH HX pPEIICHUs,
MOCNEACTBUI COOCTBEHHOM JAESITENPHOCTH B OKpYXKalolled cpene; OUOIOrHuuecKoit

I/IH(1)OpMaI_II/II/I, HOquaCMOﬁ M3 Pa3HbIX UCTOYHUKOB,

¢ OLCHKAa 3THYCCKUX AaCIICKTOB HCEKOTOPBLIX I/ICCJICIIOBaHI/Iﬁ B 00J1acTH OHMOTEXHOJIOTUH
(KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIUIOAOTBOPCHUEC, HAIIPABJICHHOC N3MCHCHUC FeHOMa). 3.

B cdhepe TpynoBoii nesTeNbHOCTH:

¢ OBJIaACHUC YMCHHAMHU W HABbIKAMU ITIOCTAHOBKU OMOJIOrMYECKUX OKCIICPUMCHTOB H

00BSICHEHUS UX PE3YTbTATOB.
4. B chepe dpuzndeckoit N1eITeNbHOCTH:

* 000CHOBaHME M CcOONIO/IEHUE Mep MPOPHUIAKTUKH BUPYCHBIX 3a00JI€BaHUM, BpPEIHBIX
NpUBBIYEK (KypeHue, yHoTpeOJieHue alIkorojs, HAapKOMaHHs), IMpaBUi IOBEIACHHS B

OKpYXarollel cpere.

B pesyabraTre m3ydenusi ydeOHoro mpeamera «buoJiorusi» Ha ypoBHe CpegHero ooumero

00pa3oBaHus BbINYCKHUK HA YIJIy0OJICHHOM YPOBHE HAYYUTCH:

— OLOCHUBATH POJIb OMOJIOrHYSCKUX OTKpI)ITI/II\/’I 1 COBPpECMCHHBIX I/ICCJ'IGJIOBaHI/Iﬁ B Pa3BUTHUH HAYKHU

UuB HpaKTH‘{eCKOﬁ JACATCIIbHOCTH J'IIOI[CI‘/JI;

== KOppeKTHO OPUBOJUTh AUAJIOT C APYTUMHU JIIOAbMU W OTCTaWBAaThb CBOIO TOYKY 3PCHHUA IJIA

JOCTHIKEHMS OOIIUX IIENeit;



-- Paborate B I'pynmnax, BECTH AUAJIOr C APYIrUMH JIFOJAbMH, OOCTHUIraTbhb B3aMMOIIOHMMAaHMA,

HAXOJWUTh OOIIME IeNIU U COTPYAHHYATH ISl X JOCTHKCHHUS,

— OLIGHHWBAaTh pPOJb Ouosoruu B (OPMUPOBAHMU COBPEMEHHOM HAyuyHOM KapTUHBI MHpa,

IMPOrHO3UPOBATh NCPCIICKTHUBLI PA3BUTUA 61/IOJIOFI/II/I;
-- Bpra60TaTB JIUMYHOCTHOE OTHOHICHUE K CUCTEME COBPEMCHHEBIX HAYUYHBIX B3IJISA0B;

— YyCTaHaBIMBATh M XapaKTEPHU30BaTh CBSI3b OCHOBOIOJATAIONIUX OWOJIOTHMYECKUX TOHSATHI
(kJeTka, OpraHu3M, BUI, YKOCHCTeMa, Onocdepa) ¢ OCHOBOMOIATAIONIUMU MOHATHUSIMHU JPYTHX

€CTCCTBCHHBIX HAYK;

-- OCHOBHBIC JKOJIOTHYCCKHUE HpO6JIeMBI, CBA3aHHBIC C PCAKMMHU HCUC3AOIIMMH BUIAAMU

pacTteHuii, TpuOoB 1 KUBOTHBIX CaMapckoil 0651acTH;
-- CymHOCTh OMOT€HHOM MUTPALIUK ATOMOB;

— 000CHOBBIBATH CUCTEMY B3IJISIIOB Ha KUBYIO IIPUPOAY U MECTO B Hel YCJIOBCKA, IMPUMCHIA
OMOJIOTUYECKHE TCOpHUH, YUCHUSA, 3aKOHBI, 3dKOHOMCPHOCTH, IIOHHMATb TpPaHULBI HX

IMPUMCHUMOCTH;,

— MPOBOJUTH Y4eOHO-HCCIENOBATENBCKYIO NEATEIBHOCTh 10 OMOJIOTUU: BBIIBUTaTh THIIOTE3bI,
IUTAHUPOBATh paboTy, OTOMpPATh U MPeoOpPa30BBIBATh HEOOXOAUMYIO HH(OPMAIINIO, TPOBOAUTH
AKCIIEPUMEHTBI, MHTEPIIPETUPOBATh PE3YJbTAThl, JENIaTh BHIBOABI HAa OCHOBE IOJYYEHHBIX

pe3ybTaToB;

— BBIBISAT M OOOCHOBBIBATh CYIIECTBEHHbIE OCOOEHHOCTH pa3HbIX YPOBHEW OpraHu3aluu

JKU3HU;

-- QaHAJIM3UPOBATh U OLICHWBATh MH(OPMAIIUIO, TIOIYUYEHHYIO U3 Pa3HbIX UCTOUHUKOB, paboTaTh C
TEKCTOM y4eOHMKa, Hay4HO-NOIMYJSIPHOW JIUTEPATypbl, OHOJOTMYECKHUMH CIIOBapsiMH U

COPAaBOYHHUKAMMH,

-- H3rOoTaBJIMBATL W ONPCACIIATL MHUKPOIIPCIIapaThbl paCTeHHﬁ, KHUBOTHBIX, T pI/I6OB, TKaHEeH

YEIIOBEKA;

— YCTAHAaBJIMBATL CBA3b CTPOCHUA U (I)YHKI_II/Iﬁ OCHOBHBIX OHMOJIOTMYECKHX MaKpOMOJICKYJI, UX

POJib B IMponecCax KICTOYHOTO MeTa60JII/I3Ma;

— pflaTth 3aJa4d Ha OHNpCACICHUC TMOCICAOBATCIIBHOCTU HYKIICOTUI0B I[HK )51 MPHK,
AHTUKOJOHOB TPHK, noCJICA0BATCIIBHOCTU aMUHOKHUCIIOT B MOJICKYIJIC 66.1'[1(3, MNPUMCHAA 3HAHUS

0 p€aKkiuiaX MAaTPUIHOI'O CUHTE3a, TCHETUYCCKOM KOAC, TPUHIUIIC KOMIINIEMCHTAPHOCTH,



— JenaTh BBIBOJBI 00 M3MEHEHMSIX, KOTOpbIE MIPOU3OHAYT B IpolleccaXx MaTPUYHOTO CHHTE3a, B

CJIydac UBMCHCHMUS MOCJICAOBATCIIBHOCTU HYKJIICOTUIOB I[HK,

— cpaBHHMBATh (ha3bl JAeNICHUs KJIETKU; pellaTh 3a/1a4d Ha ONpeesieHuEe U CpaBHEHUE KOJIMYECTBA
reHerudyeckoro marepuana (xpomocom u JIHK) B kileTkaX MHOTOKJIETOYHBIX OPraHU3MOB B

pas3HbIX (pazax KIETOYHOTO IMKIIA;

— BBIBJIATH CYHICCTBCHHBIC IIPHU3HAKKW CTPOCHUA KIECTOK OpPraHM3MOB pPa3HbIX LHAapCTB JKHUBOM

NPUPOIBI, YCTAHABIMBATH B3aUMOCBSA3b CTPOCHUS U (DYHKINI YacTel U OPraHOUI0B KIECTKHU;

— 00O0CHOBBIBATH B3aMMOCBSI3b IUIACTHYECKOTO U SHEPICTUYECCKOI'O O6M€HOB; CpaBHHBATH
IMPOHECChl IMIACTUYCCKOTO MU SHEPIreTUYCCKOI'O 06M6HOB, IMPOUCXOAAIINX B KICTKAaX XHBBIX

OpraHU3MOB;

— OHIpCaAcCiIATbL KOJIUYCCTBO XPOMOCOM B KIICTKax paCTeHI/Iﬁ OCHOBHBIX OTHACJIOB Ha pPa3HbIX

oTalax >XU3HCHHOT'O ITUKJIA,
— CpaBHUBATb PA3HbIC CIIOCOOBI Pa3MHOXKCHUA OPraHnu3MOB;
— XapaKTCPU30BaATb OCHOBHBIC 3TAIlbl OHTOI'CHE3a OPIraHN3MOB;

— peuiaTb IrcHCTHUYCCKUC 3ada4Hd Ha I[I/IFI/I6pI/II[HOC CKPCIIUMBAHUEC, CLCIIIICHHOC (B TOM 4YHUCJIIC,
CHOCIIIICHHOC C HOJ'IOM) HACJICAOBAHUC, AHAJIM3UPYIOLICC CKPCIIHMBAHUC, NPUMCHAA 3aKOHBI

HACJICACTBCHHOCTU U 3aKOHOMCPHOCTU CUCIIJICHHOI'O HACJIICAOBAHU A,

— pacKpbIBaTh NPpUYNHBI HACIICACTBCHHBIX 3a6OJIeBaHHI>'I, ApTYMCHTUPOBATH HCO6XOZ[I/IMOCTL MEp

NpeynpexIeHNs TaKuX 3a00IeBaHMI;

— BBIBJEAITH MPUYUHBI M CYHICCTBCHHBIC IIPHU3HAKU MO,HH(l)HK&HHOHHOfI 151 MYTaHHOHHOﬁ

N3MCHYHNBOCTHU, 000CHOBBIBATh POJIb UBMCHYHUBOCTHU B €CTECTBECHHOM U UCKYCCTBECHHOM 0T60pe;

— 000CHOBBIBATh 3HAYECHHE PAa3HBIX METOJOB CEJIEKIIMH B CO3JJaHUU COPTOB PACTEHHUMU, TOPOJ

YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;
— XapakTepu3oBaTh (PaKTOPHI (IBUKYILIKE CHIIbI) SBOJIIOLIHH;

— XapaKTCpHU30BaATb NPUIYUHBI USMCHYNBOCTH U MHOI‘006pa3I/IH BHUJIOB COTJIACHO CHHTETHUYECKOU

TEOPHH DBOJIIOIHH;

— XapakKTCpU30BaATb MONYJSMIUIO KaK CAWHHUIY JSBOJIONHHU, BUA KaAK CHCTCMATHUYCCKYIO

KaTCroprro U KakK pe3yJIbTaT 3BOJJIIOLIUHA,

— YCTaHABJIMBATh CBS3b CTPYKTYPBI U CBOMCTB 3KOCUCTEMBI;



— COCTaBJIAITb CXEMbl IIEpPEHOCa BEUIECTB W HSHEPruM B DJKOCHCTEME (CeTH THTaHus),

MMPOrHO3UPOBATH UX UBMCHCHHS B 3aBUCUMOCTHU OT U3MCHCHUS (I)aKTOpOB CpCabI;

— ApryMCHTHUPOBATDH CO6CTB€HHYIO IIO3HUIHIO 110 OTHOHICHHIO K 3KOJOTHUYCCKUM npo6neMaM u

MIOBEJICHUIO B IPUPOJIHOW CPELE;
— 000CHOBBIBaTh HEOOXOAUMOCThH YCTOMUMBOTO Pa3BUTHS KaK yCIOBHS COXpaHeHus: 6rnochepsl;

— OLCHHUBATL IMPAKTHUYCCKOC U 3THYCCKOC 3HAYCHHUC COBPCMCHHBLIX I/ICCJIC,Z[OBaHI/Iﬁ B 6I/IOJIOI‘I/II/I,

MEAHIIHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OILICHKY;

— BBIBIISAITh B TEKCT€ OHMOJOTMYECKOTO COACPX)aHHUS MPOOIeMy H apryMEHTHPOBAHHO &

OOBSACHATD;

— HNPCACTaBIIATH 6I/IOJIOFI/I‘I€CKYIO I/IH(I)OpMaI_[I/II-O B BHAC TCKCTAQ, Ta6J'II/II_U:I, CXCMHI, Fpa(I)I/IKa,
AuarpaMMbl U A€JaTb BBIBOJAblI Ha OCHOBAHWH IIPCACTABICHHBIX OAHHBLIX] Hpeo6pa30131)113aTI)

rpaduk, TabHIly, TMarpaMmmy, CXeMy B TEKCT OMOJIOTHYECKOTO COACPKAHUS.

-- OKa3bIBaThb IMCPBYHO MCIUIHUHCKYIH0 IIOMOIIb, 6epC)KHO OTHOCUTBCA K 3A0POBBIO KakK

COOCTBEHHOMY, TaK U JIPYI'HX JIIOJAEH.

BLIHyCKHI/IK Ha yI‘JIyﬁJIeHHOM YPOBHE INOJYYHUT BO3MOKHOCTb HAYYHTbBCA:

— OpraHW30BBIBATH WU TMPOBOJUTH WHAMBHIYAIBHYIO HCCIIEIOBATENbCKYIO JAESITeIbHOCTh M0
Ouonoruu (WM pa3padaTbiBaTh UHIMBUYAJIbHBIA MPOEKT): BBIABUIATh THIIOTE3bI, NIAHUPOBATH
pabotry, oTOMpaTh U MpeoOpa3oBBIBATH HEOOXOAMMYIO  HWH(MOpMaIUIO, TMPOBOAHUTH
OKCIIEPUMEHTBI, WHTEPIPETUPOBATh PE3yNbTaThl, JI€laTh BBIBOJILI HA OCHOBE MOJIYyYEHHBIX

PE3yJIbTAaTOB, MPECACTABIATL IPOAYKT CBOUX HCCHGHOB&HHﬁ;

— NPOTHO3MPOBATH MOCIEACTBUSI COOCTBEHHBIX HCCIEJOBAHUM € YYETOM STHYECKHX HOPM H

9KOJOTHYCCKHUX Tpe60BaHHI>i;

— BBIJCTIATE CYIICCTBCHHBIC 0COOEHHOCTH JKM3HEHHBIX IIUKJIOB Hpe)ICTaBHTeHCﬁ Pa3HBIX OTACIIOB

paCTeHI/Iﬁ U THUIIOB )KHNBOTHBIX, 1/1306pa>1<aTL LUKJIBI Pa3BUTHA B BUIC CXCM;

— AaHaJIu3UpoOBaTb W HUCIOJB30BATh B PCIICHUU y‘Ie6HI)IX n  HCCICAOBATCIBCKUX 3aJayd

I/IH(l)OpMaHI/IIO 0 COBPEMCHHBIX UCCICOOBAHUAX B 6I/IO.]'IOFI/II/I, MCIUIMHE U DKOJIOTHH,

— apryMCHTUPOBATHb HGOGXOI[I/IMOCTB CHUHTEC3a CCTCCTBCHHO-HAYYHOI'0O U COMUOTYMAHHUTAPHOT'O

3HAHMS B ATI0XY MH(GOPMAIIMOHHON ITUBHIIN3AIINH;



— MOJENUpPOBaTh H3MEHEHHE OHKOCHCTEM TIOJl BIMSHHEM pa3IMYHbIX TIpynn (HakTopos

OKPYXKaroIlEe Cpebl;

— BBIABJIITH B IIPOLECCE HCCHCHOB&T@HBCKOﬁ ACATCIIBHOCTH ITIOCICACTBUA aHTPOIIOI'CHHOT'O
BOSI[G?ICTBPISI Ha 3KOCHUCTCMBI CBOCTO PEruoHa, rnpeajiaratb CIIOCOOBI CHUKEHHUS AHTPOIIOTCHHOI'O

BO3JICHCTBUS Ha SKOCUCTEMEL,

— MCII0JIb30BaTh IPHOOPETEHHbBIE KOMIIETEHIIUH B IPAKTUYECKON IESATEIbHOCTH U OBCEAHEBHOM
KHU3HH, Ui TPUOOPETEHUs OmbITa JAEATEIBHOCTH, NMPEANISCTBYIOMEH MPOo(ecCHOHANTBHOMN, B

OCHOBE KOTOPOH JICXKHUT OMOJIOTHS KaK y4eOHBIN peaMET.
-- IPUHUMATh COOCTBEHHYIO TOUKY 3PEHHSI, CBOH MTOIXO0/I K H3Y4YECHHIO OHOJIOTHH;
-- TI0JTy4aTh MPEJCTABICHUS O MPaBax U 00SI3aHHOCTSIX MEAULIUHCKUX PAOOTHUKOB

--  BBIpa0dOTaTh HPABCTBEHHOC OTHONICHWE K BpadeOHOMY JIONTY JUIsl  YCIICIIHO

npoQeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

-- Bpra6OTaTB YYBCTBO OTBETCTBCHHOCTHU IIEPCI POﬂHHOﬁ, ropaocCThb 3a cBOI Kpaﬁ

2. COAEP)XAHHUE KYPCA BUOJIOTUHA

buosnorns xak KOMILIEKC HayK O JKHBOM mnpupoac buosnorns xak KOMIIJICKCHas HayKa, MCTOAbI

HAay4YHOI'O IMO3HAHUSA, UCITIOJIB3YCMbIC B OHOJIOTHH.

CoBpemeHHble HampaieHUs B Ouojoruu. Ponp Ouonoruu B (HOpMHUPOBAHUM COBPEMEHHOMN

HAay4YHOU KapTHUHBI MUPA, IPAKTHYECKOE 3HAUCHHE OUOTOTHYECKUX 3HAHUM.

buonoruueckue cuctemMpl Kak mpeaMeT uyueHus: ononorun. CTpyKTypHbIe U (yHKIIMOHAILHBIC
OCHOBBI XKM3HH MONEKyIsipHbIE OCHOBBI XM3HU. Heopranunueckue BellecTBa, WX 3HAYCHHE.
Oprannueckue BemniecTBa (yriaeBOAbI, JUMUIBI, OCIKH, HYKJIECHHOBBIE KUCTOTH, AT®) u ux

3HA4YCHUC. BI/IOHOJ'II/IMCpBI. I[pyme OpTraHUYCCKUC BCUICCTBA KIICTKH.

Hanorexnonmorun B Ounonoruu. Kierka — cTpykTypHas U (yHKUMOHANbHAs €AMHMIIA
opranu3ma. lluromorus, meToasl HUTONOTMU. PoOnb KIETOYHONM TeopuM B CTAaHOBIIEHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTuHbI Mupa. KitleTku npokapuot u sykapuot. OCHOBHbBIE
YacTH M OPraHOWJbl KIEeTKH, UX (yHKuuu. CTpoeHue M (YHKIHU XpOMOCOM. Bupycbl —
HekJeToyHass  GopMa  JKM3HM,  Mepbl  NPO(UIAKTUKU  BUPYCHBIX  3a00JIeBaHUU.

KusnenestenoHocTh KieTKH. Ilmactuueckuii ooMeH. POTOCHHTE3, XEMOCHHTE3. buocuHTes



Oenka. ODHepreTMYecKuid oOMeH. XpaHEHHe, Iepenada W peanu3anus HacJIeICTBEHHON
uHpopmanuu B kierke. ['enermueckuil koxa. I'eH, renom. ['enomuka. BrnusiHue HapKOT€HHBIX
BEIIECTB Ha Mpouecchl B kKieTke. Kierounsid nuki: uatepdasa u aenenne. MuTo3 u Menos, ux
3HaueHue. Comarnyeckue U 1oJoBble KIeTKH. Opranmsm OpraHusM — €IUHOE LEJoe.
KusnenesrenbHocTh oOpranm3ma. (OCHOBHBIE IIPOLECCHI, IPOUCXOJAIIME B  OpraHU3ME.
Perymsiuus yHnkimii opranusma, romeocras. PazMHoxeHHEe OpraHu3MoB (OECIoNoe U MOJIOBOE).
CriocoObl pa3sMHOKEHHUSI y PACTEHWH M JKUBOTHBIX. VHAMBHIyanbHOE pPa3BHTHE OpPraHHU3Ma
(ontorenes). IlpuumHbl HapymeHMH pa3BuUTHS. PenpoayKTHBHOE 370pOBbE YENIOBEKa;
HOCJEICTBHS BJIMSHUS aJIKOTOJI, HUKOTHHA, HAPKOTUYECKMX BEIIECTB Ha 3MOpHOHAIBHOE
pa3BuTue uenoBeka. JKM3HEHHBIE LUMKIBl Pa3HbIX IPyHI OpraHu3MoB. ['eHeTHnka, METO.bI
TFEHETUKU. | eHeTHueckas TEpMUHOJIOTUS U CUMBOJIMKA. 3aKOHbI HacyieCcTBeHHOCTH ['. Menaens.
XpoMmocoMHass Teopusi HacnencTBeHHocTd. Omnpenenenue mnosa. CLEIUIEHHOE C  [OJIOM
HacnenoBaHue. ['eHermka uyenoBeka. HacnencrtBeHHble 3a0ojeBaHMs 4YeJIOBEKa M UX
npenynpexaeHue. DTUYECKUE acleKThl B 0071acTU MEIUUMHCKON reHeTtuku. ['eHoTMI M cpena.
HenacnencrBenHnas n3meHunBocTh. HacnencrBeHHas u3MeHUMBOCTb. Myrtanuu. MyrtareHsl, ux
BIMSHUE Ha 370poBbe denoBeka. Jlomectukaumss U cenexkuusa. MeToabl  CEIEKLUMU.
buorexHonorus, e€ HampaBieHHMs M TEpPCHEKTUBBI pa3BUTHA. buobesonacHocts. Teopus
sBoMOLIMM  Pa3BuTHE OBOIMIOLMOHHBIX  UACH, »HBoMmonuMoHHas teopus Y. [lapBuHa.
Cunrernueckass Teopus dBomonuH. CBHUAETENbCTBA  SBONIOLUM  JKUBOH  NPUPOJBL
MuxkposBonroniuss U MakposBoarouus. Bun, ero xpurtepuu. Ilomynsamus — »snemeHTapHas
€IMHUIIA HBOJIONMU. [IBIDKYIIME CWIIBI 3BOJIONMH, UX BIMSHUE HA TeHO(POHA MOMYJISAIMH.
Hampasnenus spomonuu. MHoroo0pa3ue opraHu3MOB Kak pe3yibTaT 3BOMIONUM. [IpuHIMIBI
KJIacCu(pUKaluu, cuctemMaruka. PazBurue xu3Hu Ha 3emiie ['MMoTe3bl MPOUCXOKICHUS KU3HU
Ha 3emsie. OCHOBHBIE 3Tambl JBOJIONUM OpraHu4eckoro mupa Ha 3emne. CoBpeMEHHbIE
IPECTaBICHUS O MPOUCXOXKIECHUH YeIOBeKa. DBOJIIOLUS YeJIoBeKa (aHTpororeHes). [IBmxkyiue
CWJIBI aHTpomoreHe3a. Pacel uenoBeka, WX NPOUCXOXKAEHHWE W €AUHCTBO. OpraHusMbl U
okpyxatomasi cpefa IlpucrnocoOneHust opraHu3MOB K JEHCTBHIO SKOJIOTMYECKUX (DaKTOPOB.
Buoreonenos. Dxocucrema. Paznoobpasue 3xocucteM. B3auMooTHOIIEHUS TOMYJISAIMNA pa3HbIX
BUJIOB B dKocucTeME. KpyroBopoT BeIIecTB M MOTOK YHEPTUU B SKOCUCTEME. Y CTOMYMBOCTH U
IuHamMHuKa sKocucTteM. llocnencTBus BIUSHUS JACSITEIBHOCTH YeNOBEKAa Ha SKOCHUCTEMBI.
Coxpanenune OnopazHooOpa3usi Kak OCHOBAa YCTOMYHUBOCTH IKOCUCTEMBI. CTpyKTypa OHOChEpHI.
3akoHOMEpHOCTH cymecTBoBaHus Ouochepsl. KpyroBoporsl BemectB B Ouocdepe. Ponb
yergoBeka B Ouocdepe. InobanmbHBIE aHTpOINOreHHbIE HM3MeHeHust B Ouocdepe. [Ipobiembl
yCTOWYMBOrO pa3BUTHs. [lepcreKkTuBbI pa3BUTHS OHOJOrHYecKuX Hayk. [IpuMepHBbIN nepedeHb

7a00paTOPHBIX W TPAKTHYECKUX padoT (Ha BbIOOp yuutens): lcmonbp3oBaHWE pa3IMYHBIX



METOJIOB TPU U3YUYEHUH OMOJIOTMYECKUX 00BEKTOB. TexHHKa MUKpockonupoBanus. 3. M3yuenue
KJIETOK PAacTeHWH M >KUBOTHBIX I10J MHMKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax M HX
onucanue. [IpuroroBienue, paccMaTpuBaHUE U ONKMCAHUE MUKPOIIPENAPATOB KIETOK PAaCTEHUH.
CpaBHeHUE CTPOCHHUSI KJIIETOK PAaCTEHUH, )KUBOTHBIX, TpOOB U Oaktepuil. M3yueHnue ABMKEHUS
nuTora3Mel.  M3ydeHue miasmonu3a M JIEIUIa3MoJin3a B KIETKax KOXKHIBI Jyka. M3ydeHue
(epMEHTaTUBHOTO paCUICTIIICHUS MEPOKCHIa BOJOPO/JA B PACTUTENBHBIX M KUBOTHBIX KIIETKaX.
OO6HnapyxeHue OeJKOB, YIIIEBOAOB, JIMIUA0OB C MOMOIIBIO KaUeCTBEHHBIX peakuuid. Beiaenenue
JHK. W3ydenune KaTadIUTHYECKOHM aKTUBHOCTH (PEepMEHTOB (Ha MpUMEpe aMujas3bl WIH
karana3el). HaOmioneHue wMuTO3a B KIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpompenaparax. M3yueHue XpoMocoM Ha IOTOBBIX MHKpolpenaparax. M3ydenue crapuii
Meiio3a Ha TOTOBBIX MHKpolpenaparax. M3yueHue CTpOEHMsI MOJOBBIX KJIETOK Ha TOTOBBIX
MUKporpenaparax. PelieHue 3neMeHTapHBIX 3a7ad MO MOJEKYJIsSIpHOW Ouojoruu. BeisBieHue
MPU3HAKOB CXOJICTBA 3apOJbIIICH 4YelOBEeKa M JAPYrUX IO3BOHOYHBIX JKMBOTHBIX Kak
JI0Ka3aTeNnbcTBO MX pozacTBa. CocTaBleHHE 3JIEMEHTapHBIX CXEM CKpelmuBaHus. Pemenue
FEHETUYECKUX 3a/a4. V3yueHue pe3ysibTaToB MOHOTMOPUIHOTO U JUTHOPUAHOIO CKPEIMBAHUS
y apo3zocduisl. CocTaBieHHE W aHAIU3 POJOCIOBHBIX 4YeloBeka. M3yueHue W3MEHUMBOCTH,
MOCTPOCHUE BapHAIIMOHHOTO psifia U BapuallMOHHOM kpuBod. Onucanue ¢penoruna. CpaBHEHUE
BUZOB 1O MOp(osorudeckoMy Kpurepuro. OmucaHue MPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHTEJIBHOTO XapakTepa. BrisBieHre mprucroco0IeHni OpraHu3MOB K BIHSHHUIO PA3IMYHBIX
sKoJiornueckux (akropo. CpaBHEHHE aHATOMHUYECKOTO CTPOEHHUS PACTEHUH Ppa3HBIX MECT
oOutanusa. Meronsl u3MepeHus (aKTOpoB cpenbl obutaHus. M3ydeHue 53KOIOrMYecKHX
amanTanuii yenoseka. 30. CocraBineHue MHUIIEBBIX Iienei. M3ydeHue U onmcaHue 3KOCUCTEM
cBOoeil MecTHOCTH. MoenrpoBaHue CTPYKTYp M IPOLECCOB, MPOUCXOAAIIUX B JKOCHUCTEMaX.

OI_IGHKa AHTPOIIOTCHHBIX U3MEHEHUH B npupoze.



3. TemaTn4yeckoe NJIaHMPOBAHUE

No Kon-60
yacos
1 | BBenenue 29
2 | [IpoucxoxkaeHne U HayadbHBIC ATAIbl pa3BUTHUS KU3HU Ha 3emiie | 14y
3 | YueHue o KIETKHU:
3.1. Ctpoenue u GyHKIMHN MPOKAPUOTHUECKOMN KIIETKH. 124
Hexnerounsie GOpPMBI )KU3HH.
3.2 XumHueckas OpraHu3aIis >KUBOTO CYIIECTBa. 204
3.3 CTpyKTypHO - PyHKIIMOHAJIbHASI OPTaHU3aUsl KJIETOK 144
AYKapHOT.
3.4 OOMEH BeEILECTB B KIIETKE. 124
3.5 JKu3HEHHBIN [IUKII KJIETOK 6u
4 | Pa3MHOKEHUE W MHJIMBUIYAJIbHOE PA3BUTHE OPTAHU3MOB 154
5 | OCHOBBI T€HETHUKU U CEJIEKIIUHA 41yg
Temamuueckoe naanupoeanue 11 knacc
No Temwt ypoxkos Kon-6o
yacoe
1. OO61rast xapakTepuCTUKa OMOJIOTHH B I0AAPBUHOBCKUN 12y
EPUOJTL
2. JapBuHu3mM 22y
3. OBomonnoHHoe yyenue CTD, MUKPO3BOIOLHS. 14 u
4. OcCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMHU. MakposBOIIOLHS 12y
S. OCHOBHBIE YEPTHI 3BOJIFOLIUN KUBOTHOT'O U PACTUTEIBHOTO 12y
MHUpa.
6. AHTpornoreHes (MPOUCX0XKICHUE YEJIOBEKA) 12y
7. ITonsarue o 6uochepe 6u
8. Kusub B coolriecTBax 74
Q. B3aumMooTHOIIIEHHE OPraHU3MOB 11y
10. B3anMooTHOIIEHNS MEXTY OPTraHU3MAMHU 6u
11. buocdepa u yenosex 8u
12. IToBTOpEHNE TEHETUKH U CEJICKIIUU 14 u







