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KomuuecTtBo 49acoB, OTBOAMMOe Ha H3ydeHHe OHOJIOTMM B CTapIled LIKOJe, 3aBHCHT OT
y4eGHOro IiaHa, yTBEpXKHOEHHOro obpa3oBaTeNbHOM opranusaumeid. JaHHaa pabodas mnporpamma
paccuMTaHa Ha npoBelneHHe 3(4) 4acoB KJIACCHBIX 3aHATHUH B HEAENIO NpH M3YYCHHH NpPEaMETa B
teuenne aAByx jer (10 u 11 knaccer).

O61mee 4ucio yueGHEIX YacoB 3a 2 roja o6ydenus coctasiser 201(268) u, u3 vux 1029 (3 4B
Hezemo) wia 1364 (4 4 B Henemo) B 10 xacce, 99 u (3 4 B Henemo) win 1324 (44 B Hezemo) B 11
KJ1acce.
Kypcy 6HOJIOrHE Ha CTYNEHH CpefHero obmero o6pa3oBaHus IpeIIecTBYeT Kype 6ronorny,
BKJTIOYAIOIIAH 3IEMEHTapHBIE CBECHUA 06 OCHOBHBIX GHONOrHueckux oobekTax. Conepxkanue Kypca
GHONOrMM B OCHOBHOM INKOJNE CIyXHT OCHOBOM /Ui M3ydeHHA OOmmMX Guonornyeckux
3aKOHOMEPHOCTEH, TEOPHif, 3aKOHOB, FHNOTE3 B CTapiiei mKoJe, rae ocoboe 3HaYCHAE nprobperaior
MHPOBO33PEHYECKHE, TeOpeTHUeckHe NoHATHA. TakmM o6pasoM, copepkaHue Kypca GHONOTHH B
crapiueif mKojie 6oJiee MOIHO pacKphIBaeT ob1ue 6HoIornIecKie 3aKOHOMEPHOCTH, MPOSABILAIOIIAECS
Ha pa3sHBIX YPOBHSAX OpraHM3alliy JKHUBOM IPHPOMIEL.

PE3YJIbTATHI OCBOEHNS KYPCA BHOJIOT'MH
JlesTenBHOCTS 06Pa30BATENBHOTO yupesKIeHns obmero o6pasoanus B 00y4eHHH GHonorny B
cpenHel mKoJe J0JDKHA OBITh HallpaBiieHa Ha JOCTHXKEHHE 00yJaroIUMHUC CICAYIOMIAX JUYHOCTMHbIX

Pe3yNbmamos:
1) peay3anys STHYECKUX YCTAHOBOK IO OTHOIIEHHIO K GHOJIOTHYECKUM OTKPBITHAM, HCCIICIOBAHIAM

H MX pe3yJIbTaTam;
2) npu3HaHHe BEICOKOH EHHOCTH JKU3HH BO BCEX €& MPOSBIIEHAIX, 3I0POBBS CBOETO H IAPYTHX JIO/ICH,
pean3anys yCTaHOBOK 30POBOro o0pasa JKH3HH;

3) chopMHPOBaHHOCTH MO3HABATEJIHFHBIX MOTHBOB, HAaNpPaBICHHBEIX HA MOJyYCHHE HOBOTO 3HAHHA B
obnacTe 6WONOTME B CBA3M C Oymymel NpOodeCCHOHATBHON JAEATENHHOCTBIO MM OBITOBBIMH
npoGieMaMH, CBS3aHHEIMH C COXpaHEHHEM COGCTBEHHOTO 310POBhS M IKOJIOTHIECKOH 6€30IaCHOCTH.
Memanpedmemnvimu pe3yromamamu OCBOGHHsS BHITYCKHHKAMH CTapIiell MKOJBI YriIyGIEHHOTO
Kypca OHOJIOTHH SIBILIIOTCS:

1) oBNazEHHE COCTABISIOLUMHE HCCIIENOBATEIbCKON W MPOEKTHOM AEATENPHOCTH, BKIIOYAs yMEHHS
BHIET NpoGieMy, CTaBHTh BOIpOCHI, BBIIBHIaTh THMIIOTE3Bl, [aBaTh ONPENCNCHHA NOHATHM,
KIacCH(pUIMpOBaTh, HAGMIOAATh, NPOBOAMTh JKCIEPHMEHTHI, J€NaTh BBIBOJBI H 3aKIIOYCHH,
CTPYKTypHpPOBATh MaTepHall, 00BACHATH, JOKA3bIBATh, 3AIHMIIATE CBOH HIICH;

2) ymenwe paboTaThb C pasHBIMM HCTOYHMKaMH OHOJIOrMYecKod WHGOpMalMH: HAXOIUTH
GHOOrHYecKyl0 MHGOPMALMIO B Pa3MYHBIX HCTOYHHMKaX (TeKCTe y4eOHHKa, Hay4HO-IIOIJIPHOH
JIHTEpaType, GHONIOrHYECKUX CIIOBAPSX U CIPABOYHAKAX), AHATM3MPOBATH H OLEHHBATH HH(OPMALHIO,
npeo6pa3oBEIBaTE HHPOPMALMIO H3 OHOH GOPMEI B IPYTYIO;

3) cocoGHOCTH BEIGHPATH LENEBEE W CMBICIIOBEIC YCTAHOBKH B CBOMX JHMCTBHSX M IOCTYIKaX IO
OTHOLIEHHIO K JKUBOiI IIPUPO/IE, CBOEMY 30POBBIO U 3/I0POBBIO OKPY KAIOIIHX;
4) yMeHHe afeKBaTHO HCIOJNB30BaTh PEYeBHIC CPEACTBA LA AMCKYCCHH M apryMEHTAal|H CBOEH
TO3HIIMH, CPABHUBATh Pa3Hble TOYKH 3PEHH, apTyMCHTHPOBATH

CBOIO TOYKY 3pEHHS, OTCTAHBATh CBOIO IO3UIMIO.
IIpedmemnvimu  pesynomamamy OCBOGHHS BBITYCKHMKaMH CTapIIed IIKOJIBI Kypca Guonoruu

yrIyOIEHHOrO YpOBHA SBILIOTCA:

B nosnaBaTensHOH (MHTEIUIEKTYAIbHOR) chepe:
1) xapakTepucTHKa COXepXKaHHMS OHONOrHYECKHX TEOPHH (KIETOYHAd, SBOJIOLMOHHAS TEOPUS

Jlapsuna); yuenus BepHanckoro o Guoctepe; 3aK0HOB MeHAEN, 3aKOHOMEPHOCTEH H3MEHYMBOCTH;
BKJIaJIa BEIIAIONINXCS YIEHBIX B pa3BUTHE GHOJIOrHYECKON HAyKH;

2) BbIJENeHHE CYIIECTBEHHBIX NPH3HAKOB OHONOTHYECKHX OOBEKTOB (KJIETOK: paCTHTENBHBIX H
KUBOTHBIX, JOSNEPHBIX M SOEPHBIX, MOJOBBIX H COMATHYECKHX; OPraHH3MOB: OJHOKJIETOYHBIX H
MHOTOKJIETOYHbIX; BHIOB, 3KocHcTeM, Guocdepsr) M mpoueccoB (0OMEH BeIECTB, pa3MHOXEHHE,
NeNeHHe KJIEeTKH, OIUIOZOTBOPEHHE, HEHCTBHE HCKYCCTBEHHOTO M €CTECTBEHHOTO OTGOPOB,




Q)opanoaaHne IIPHCHOCOGJICHHOCTH, oGpasonaHne BH/IOB, KPYTOBOPOT BEIIECTB M IIPEBpaICHUS

9HEPrHH B 9KOCHCTEMaX H 6Hocdepe);
3) o6bscHeHHe poi GHOJIOrHH B POPMHPOBAHHH HAYYHOTO MHUPOBO33PEHHS; BKJIaZa GHONOTHYECKHIX

Teopuif B (OPMHPOBAHHE COBPEMEHHOH ECTECTBEHHO-HAyYHOM KAapTHHBI MHpa; OTPHIATENBHOTO

BJIMAHHS &TKOTOJIS, HUKOTHHA, HADKOTHYECKUX BEUIECTB HA Pa3BUTHE YEJOBEKA; BIMAHHS MyTAareHOB

Ha OPraHHM3M Y€J0BEKa, SKOJIOTHYECKHX (haKTOPOB Ha OPraHM3MBI; IPHYMH FBONIOLMH, H3MEHIEMOCTH

BH/IOB, HAapyIUCHHI Pa3BUTHA OPraHU3MOB, HAC/IEJICTBEHHBIX 3a60IeBaHui, MyTalHit, yCTOMIHBOCTY 1

CMEHEI 3KOCHCTEM;

4) npHBEeACHHE NIOKA3aTeNbCTB (ApPryMeHTAlMsA) eIWHCTBA JKMBOM M HEXHUBOW IPHPOABI, POACTBA
’KHBBIX OPraHM3MOB; B3aHMOCBS3€H OPraHU3MOB H OKpYIKaKoLiel CpeIbl; HeOOXOAUMOCTH COXPAHEHHS
MHOrooOpasus BUMIOB;

5) yMeHHe N0J130BaThCsl GHOIOrHYECKOM TEPMHHOJIOTHEH 1 CHMBOJIMKOM;

6) peLIeHHE JEMEHTAPHEIX GHOJIOTHYECKHX 3a/lad; COCTABIEHHE HEMEHTAPHBIX CXEM CKPELMBAHHS 1
CXeM IIEPEHOCA BEIECTB M S9HEPrHH B IKOCHCTEMaX (LIEMH TUTAHHA);

7) onucanue 0co0el BUOB Mo MOpdOIoruIeckoMy KPHUTEPHIO;

8) BBUABICHHE H3MECHYMBOCTH, NPHCHOCOGNEHHH OPraHM3MOB K Cpefie OOHTaHHS, HCTOYHHKOB
MyTareéHOB B OKDYXalOIIe# cpene (KOCBEHHO), aHTPONOreHHBIX M3MEHEHHH B 3KOCHCTEMax CBOei
MECTHOCTH; H3MEHEHHH B 3KOCHCTeMax Ha GHONOrHYECKHX MOEISX;

9) cpaBHCHHE OHOJIOrHYECKHX OGBEKTOB (XMMHYECKHH COCTAB TENl XHBOM M HEXWBOH IPHDOLBL
3apoJpIIa 9€JIOBCKA M NPYTHX MJICKONHUTAIOMUX, IPUPOJHEIE SKOCHCTEMBI H arpO3KOCHCTEMEI CBOEH
MECTHOCTH), IIPOLIECCOB (€CTECTBEHHBIA U HCKYCCTBEHHBI OTGOp, moJoBoe H Oecmomoe
pa3sMHOX€EHHE) ¥ (pOPMYTHPOBKA BEIBOZOB Ha OCHOBE CPABHEHHS.

B yennocmno-opuenmayuornHoii cgepe:

1) aHamM3 ¥ OLEHKA pa3MYHBIX THIOTE3 CYIIHOCTH JXM3HH, NPOMCXOXAECHHS 4YeNoBeKa H
BO3HHKHOBEHHS )KH3HH, INIOOAIPHBIX SKOJOTHYECKHX IPOGJEM H MyTed HX peINeHHs, IOCIeICTBHi
COOCTBEHHOM JNEATENBHOCTH B OKpYXaromed cpeze; GHOJIOrHYecKod MH(OpMamuH, MOMydaeMoi H3
pasHbIX HCTOYHHKOB;

2) OmEHKa OJTHYECKMX aclleKTOB HEKOTOPhIX HCCIEeNOBaHMM B 001acTH  GHOTEXHOJOTHH
(x10HMpOBaHHUE, HCKYCCTBEHHOE OILIONOTBOPEHHE, HAallPaBJICHHOE H3MEHEHHE T€HOMA).

B cdepe TpyIoBOif NEATENHHOCTH: OBIAJCHHE YMEHHSMH H HAaBBIKAMH IIOCTAHOBKH OGHOJOTHYECKHX
3KCIIEPUMEHTOB U 0OBACHEHH HX PE3YJIBTAaTOB.

B coepe dusmgeckoit AeATENBHOCTH: 000CHOBaHHE H COOMIOAEHHE MEp NPOQHMIAKTHKH BHDYCHBIX
3a60NeBaHMil, BpEIHBIX NPUBBMEK (KypeHHE, YNOTpeONEeHHe AIKOrojis, HapKOMAHWs); MpaBHI

TNOBEIeHHs B OKpY>KaroIeH cpene.

ILJIAHUPYEMBIE PE3YJIbTATHI U3YUYEHUSA KYPCA BUOJIOTIHA
B pesyneraTe H3ydeHHA y4eOHOro IpeaMeTa «BHoNOrHsA» Ha YpOBHE CpegHero obmero

00pa3oBaHHs BEITYCKHHK Ha yIilyOJIEHHOM YPOBHE HayIHTCS:
- OIIEHHBATb POJIb GHOJOrHYECKHX OTKPHITHH M COBPEMEHHEIX HCCNIENOBAHUH B PA3BUTHH HAyKH H B

IPaKTHYECKOMH JeATeTbHOCTH JIIOAEH;
- OLEHMBAaTh pONb OHONOTHH B (opMHpOBaHUH COBPEMEHHOHM Hay4HOH KapTHHEI MHpa,

NIPOTHO3MPOBATh NEPCIEKTHBEI Pa3BUTHs GHOIOTHH;

- YCTAaHaBIMBATh M XapaKTEpPH30BaTh CBA3b OCHOBONOJATAIOIIMX 6uonoruyeckux MOHATHH (KieTKa,
OpraHW3M, BHJ, SKOCHCTEMa, GHoc(epa) ¢ OCHOBOMONAraloMUMH MOHATHAMK JPYTHX €CTECTBEHHBIX
Hayk;

- 060CHOBBIBATG CHCTEMy B3IVISNOB HA JKHBYIO NPHPOIY H MECTO B Hel denoBeka, NMPHUMEHSA
GHoNOriYecK e TeOPHH, YUEHNS, 3AKOHEI, 3aKOHOMEPHOCTH, IOHUMATE IPAHHIL! X IPUMEHUMOCTH;

- IpOBOIUTH Y4eGHO-HCCIENOBATENBCKYIO JCATCIbHOCTE no OHONOTHH: BBIJBUraTh THIIOTE3BI,
UlagupoBate paboTy, OTOMpaTh H npeo6pa3oBhIBaTh HeoOX0MMYI0 HMH(OPMANMIO, IPOBOIUTH
KCIIEDHMEHTEI, MHTEpIPETHPOBaTh PE3YJBTATEL nenatb BHIBOABI HA OCHOBE IIOJIYYEHHBIX

Pe3yneTaros; “
~ BBIBJIATH X 06OCHOBBIBATh CYIICCTBEHHEIC 0cOOEHHOCTH Pa3HBIX YPOBHEH OpraHM3aluy XKH3HH,



. yCTAHABHBATh CBA3b CTPOCHHS H dyHKIMit OCHOBHBIX GHONOrMYECKMX MAKpOMOJIEKYJ, X pOJb B
ppoleccax KIeToYHOro MeTabo0Iu3Ma;

. pelaTh 33784 HA ONpE/ENeHHe nocnemoBatensHoctu Hykineorunos JTHK u MPHK, antukononos
tPHK, mOCIENOBaTENLHOCTH AMHHOKHCIIOT B MOJIEKYJe Genka, MpUMEHssA 3HAHHMA O peaKIMAX
MATPHYHOTO CHHTE3a, TEHETHYECKOM KO/IE, IPUHIIMIE KOMILIEMEHTAapHOCTH;

- 7ieN1aTh BHIBOJBI 00 H3MEHEHHAX, KOTOPBIe POH30MNYT B NPOLIECCaX MATPUIHOrO CHHTEA B CIIyae
J3MeHeHHs [ocyeioBaTenbHoCTH HykeoTrao JJHK;

- cpaBHMBaTh (a3bl JeNeHHs KIETKH; PelIaTh 3aJau Ha ONpeJeNieHHe M CPABHCHHE KOIMHCCTBA
reseTHaeckoro Matepuana (xpoMocom M JTHK) B KieTKax MHOrOKJIETOYHBIX OPraHHM3MOB B Pa3HBIX
(pasax KJIETOYHOTO LHMKIIA;

- BBISBJIATH CYLIECTBEHHBIE MPH3HAKH CTPOSHHUS KIETOK OPraHU3MOB Pa3HBIX

[apcTB )KUBOH NpPHUPOABI, YCTAHABIMBATh B3aUMOCBA3b CTPOEHHA H d)yHKIlHﬁ yacTel H OpraHOHZIOB
KJICTKH,

- 060CHOBBIBATh B3aMMOCBA3b IUIACTHYECKOrO M JHepreTmdeckoro obMeHa; cpaBHHBATH NPOLECCHI
[UIACTHYECKOTO H SHEPreTUYecKoro 06GMeHa, MPOMCXOAALIETO B KIETKAX XKHUBBIX OPraHU3MOB;

- ONpENENATh KONMYECTBO XPOMOCOM B KJIETKAX PACTEHHH OCHOBHBIX OTAENOB HAa pasHBIX STallax
XU3HEHHOTO IIHKJIa;

- CPaBHHBATH Pa3HBIE CIIOCOOHI Pa3MHOXKEHHS OPraHA3MOB;

- XapaKTepH30BaTh OCHOBHBIE 3Tallbl OHTOr€HE3a OpPraHU3MOB;

-pemarh TEHETHYECKHE 3aJadd Ha IUrHOpHIAHOE CKpeIMBaHHE, CLEIUICHHOC (B ToM 4HCIE
CUEIUICHHOE C IIOJIOM) HAacJeOBAHWE, AHAIM3HUPYIOIEe CKpPEMIMBAHHE, IPHMEHAI 3aKOHBI
HACNIEACTBEHHOCTH ¥ 3aKOHOMEPHOCTH CLEILIEHHOTO HAaCleIOBaHHS;

- pACKpHIBaTh NPHUYMHE! HAC/ENCTBEHHBIX 3a00NeBaHMi, apryMEHTHpOBaTh HEOOXOMUMOCTH MeEp
npeIyNpeXIeHHs TaKuX 3a60/1eBaHuil;

. BBSBIATH NPHYMHEl M CyIIECTBGHHBE NpH3HAKH MOAMGHMKALMOHHOM M MYyTAlMOHHOH
W3MEHYHBOCTH; 0GOCHOBBIBATH POJIb H3MEHUHBOCTH B ECTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

- 0GOCHOBBIBATh 3HAYCHHE PA3HBIX METOJOB CENEKUMH B CO3JAHMH COPTOB PAacTeHHH, IIOpOZ
HUBOTHBIX ¥ ITTAMMOB MUKPOOPTaHH3MOB;

- XapaKTepHu30BaTh (PaKTOPHI (IBHKYIIHE CHIbI) SBOJIOLUH;

- XapaKTepu30BaTh IPAIMHEI H3MEHIMBOCTH M MHOr00Gpa3ys BUJIOB COTJIACHO CHHTETHYECKOM TeOpUH
3BOJIIOLIUH;

- XapaKTepH30BAaTh MOMYJIIHAIO KaK eIMHHITY SBOJIOLNH, BH/ KaK CHCTEMATHYECKYIO KaTErOpHIO 1 Kak
pe3yJbTaT 3BOJIOLHH;

- YCTAHAB/MBATh CBSA3b CTPYKTYPBI H CBOMCTB 3KOCHCTEMEL,

- COCTABJIATH CXEMBI IEPEHOCa BEWIECTB M JHEPTHH B 9KOCKCTeME (CeTH MUTaHMs), IPOTHO3HPOBAT HX
M3MEHEHHS B 3aBHCHMOCTH OT H3MEHEHHs (HaKTOpOB Cpe/bl;

- apryMeHTHpOBaTh COOCTBEHHYIO MO3MIMIO MO OTHOMEHHMIO K SKOJOrHYECKHM npobieMaM H
TI0BE/ICHHUIO B IPUPOJHOM Cpeae;

- 060CHOBBIBATH HEOOXOMUMOCTh YCTOMYHBOIO Pa3BUTHS KaK YCIIOBHS COXpaHeHHUs Grocdepsr;

- OLEHHBATH NpPAKTHYECKOE H ITHUECKOS 3HAUCHHE COBPEMEHHBIX HCCIENOBAHHMH B Ouoorny,
Me/IMIKHE, SKONOrHH, GHOTEXHOJIOrHH; 0G0CHOBBIBATh COOGCTBEHHYIO OLICHKY;

- BLISIBJISTE B TEKCTE GHOIOrMIEeCcKOro CoAepKanus mpobieMy 1 apryMEeHTHPOBAHHO €€ O0BICHATE;

- IpeiCTaBIATh OGHONOTMYECKYI0 HHQOPMALMIO B BHAC TEKCTa, TaOMuuBl, CXeMbl, rpaduka,
JMarpaMMBI M JIeIaTh BBIBOJIBI HA OCHOBAHUH MPE/CTABICHHBIX IaHHBIX; npeo6pa3oBbIBaTh rpaduk,
Tab/HILy, AHArpaMMy, CXeMY B TEKCT GHOJIOTHYECKOTO COACPIKAHUA.

BbIycKHHEK Ha YIJTy6J€HHOM YPOBHE HOTYIHT BO3MOXKHOCTE Hay1HTbCS:
- OpraHH30BHIBaTh H MPOBOJHTH HHMBHIYATBHYIO HCCIICAOBATENECKYIO NCATENbHOCTE 1O Guonoruu
(wm  paspaGaTsBaTh MHIMBHNY&IbHBI IIPOEKT): BBIBHIaTh THIOTE3bl, IUIAHUPOBAaTh paboTy,
orbupats u mpeoOpa3oBHIBATH HeoOXOIMMYI0 HMH(OpMALMIO, MPOBOAMTH JKCIIEPHMEHTE,
HHTEpNpETHPOBaTh Pe3y/IbTaThl, €NaTh BEIBOJIBI HA OCHOBC TIOJIy4YCHHBIX PE3yJIbTaTOB, NIPEACTABIATh

IPOAYKT CBOMX HCCIIeIOBaHuMT;



NporHO3MpPOBAaTh INOCIENCTBHA COGCTBEHHBIX HCCIENOBAHMI C Y4Y&TOM OTMYECKMX HOPM H
9KONOTHYECKHX TPeGOBaHUH;
. BBUIENATh CYLIECTBEHHBIE OCOOEHHOCTH JKM3HEHHBIX IMKJIOB NpEJCTABUTENEH PA3sHBIX OTHAEIIOB
pacTeHHH H THIIOB JKUBOTHEIX; 1300paXkaTh LIMKJIBI PAa3BUTHS B BUAE CXEM;
- QHAJTM3MPOBATh H HCIIONB30BATh B PEICHUH Y4eOHBIX U HCCIENOBATENECKUX 3a/a4 HHPOPMALHIO 0
cOBPEMEHHBIX HCCIIEOBAHUSAX B GHOIOrMH, MEIUIIUHE H 9KOJIOTHH;
. apryMEHTHPOBATh HEOGXOAUMOCTb CHHTE3a ECTECTBEHHO-HAYYHOIO M CONMOTYMAHUTAPHOTO 3HAHHS
B 500Xy HHQOPMALMOHHOM LUBHIIH3ALHH;
- MOJICTMPOBATh M3MEHCHHE SKOCHCTEM IOJ BIMAHMEM pa3IMYHBIX Ipymn (akTOpOB OKpyKaromeit
Cpensl;
- BBRUBIATE B IIPOLECCE HCCICAOBATENCKOW JAEATENBHOCTH IOCIEACTBHA aAHTPONOTEHHOro
BO3/ICHCTBHS HA SKOCHCTEMBI CBOETO PErHOHA, NpeAjaraTh CHOCOOBI CHIYKEHHS aHTPOIOTEHHOTO
BO3/ICHCTBHSA HA 9KOCHCTEMEL,
- HCTIONB30BAaTh NPHOOPETEHHEIC KOMIETCHUHH B MPAKTHYECKOM JEATENHHOCTH M IOBCENHEBHOM
KH3HH, UL IPHOGPETEHHUs ONbITA NEATENHOCTH, npeauiecTByomeit npodecCHOHAILHOM, B OCHOBE
KOTOPOI JISXHT GHONOrHS KaK y4eOHBIH mpeaMer.

COJEP)KAHUE KYPCA BHOJIOI A
Copnep:xanne yae6roro npeamera. 10 kiace

Paznen 1. Bronorus kak KomMmiexc Hayk o xHBOi npHpOJe.

Buonorus B cucreme Hayk. CoBpeMeHHEIE HanpasieHus B 6uonorun. Cesa3b GHONOTHH C
JpyrMMHM HayKamH. BbmIONHeHWe 3aKkoHOB ¢uM3MKM M XMMHH B OKMBOM npHpome. CHHTe3
CCTCCTBCHHOHAYYHOIO0 M  COLMOTYMaHHTAapHOIO 3HAaHWA HAa COBPEMEHHOM OJTale pa3BHTHS
muBwmsanyy. [IpakTadeckoe 3HaueHMe GHONOTHYECKHX 3HAHMN. BHOJOTHYECKHE CHCTEMBI Kak
OpeAMET H3yYeHHs Ouonorud. OCHOBHBIE NpPHHLMIBI OpPraHW3aMH H  ()YHKIMOHHPOBAHHS
Guonormyeckux cucTeM. BHONOTHYECKHE CHCTEMBI PasHBIX YPOBHEH OpraHM3auud. |MmoTessl u
TCOPHH, HX POJb B (POPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAYWHOM KapTHHBI MHpa. MeTos!
Hay9HOTO IO3HAHMA OPraHWYECKOr0 Mupa. OKCIEPHMEHTAILHBIE METONEl B  OHOJIOTHH,
CTaTUCTHYECKas 00paboTKa NaHHEIX.

CospemenHble Hanpasienus B Guonoruy. CBs3b GHONOrMH C APyrMMH HayKamu. BrmosHenne
32KOHOB ()H3HKH M XHMUH B XKUBOH npupozie. CHHTE3 ECTECTBEHHOHAYYHOTO U COLMOTYMAHHTAPHOTO
3HaHWA HA COBPEMEHHOM 3Talle Pa3sBHTHA IUBHIM3AaNWH. [IpakTHYecKoe 3HaueHWME GHOIOTHYECKHX
3HaHWA. BHONOrMYecKHe CHCTEMbl KaK MNpPeAMET M3ydeHHs O6uonormn. OCHOBHEIE IPHHLMIEL
OpraHH3aiii ¥ (YHKIMOHHPOBAHHA OHONOTMYECKHX CHCTEM. Buonormueckue cucTeMsl pasHBIX
ypoBHEH opraHusauud. ['MIOTE3El M TCODHHM, HX pPONb B (OPMHPOBAHMH COBPEMEHHOI
€CTECTBCHHOHAYYHO! KApTHHEI MHpa. METONBI HayYHOTO IO3HAHHMS OPraHMYECKOTO MHpA.
OKcneprMeHTaIbHEIE METOAB! B GHOJIOrHH, CTaTHCTHYECKAs 00paboTKa NaHHBIX.

Hemoncmpayusn

[optpets! yuensix. Cxembl: «CBA3b GHONOTUH C APYTUMH HayKaMm», «CHcTeMa GHOTOrHYeCcKHX
Hayk», «Buosioruyeckue cCHCTEMbD», «YPOBHH OpraHM3allMH XXHBOH NPHUPOAsD, «CBOKCTBA JKHBOI
Marepumy, « MeTopl I03HAHHS )KUBOH IIPUPOABD».

Pa3znen 2. CtpykTypHbIe H QYHKUMOHAIbHbIE 0CHOBBI HKH3HH.
MousnexynspHblii ypoBeHb
MonekynsapHble OCHOBBI JXH3HH. MaKpOdJIEMEHTH! M MHKPOGJEMEHTH. Heopramueckue
Bemectsa. Boyra, ee pons B xuBoi npupoe. [aapoguibHOCTS H THAPOPOGHOCTS. Pois MuHepatbHEX
coneii B knetke. OpraHMYecKue BEIIECTBA, IOHATHE O PEryIAPHBIX M HEPETyJISPHEIX GHOMOTUMEpAX.
MUNBL, WX cTpoeHue. QYHKUMHM JIHNHIOB. YIVEBOABL MoHOCaXapumel, omurocaxapumel wu
Homucaxapuypr. Mynkmuu yriaesofos. bemxu. CoctaB H CTpYKTypa Oenkos. DyHkuum Genkos.
DepMenTsr — GrONOrMUecKHEe KATAIH3aTOphl. MexaHusM NeHCTBHA (epMeHTOB. Hyxnennosrie



gucnotsl. JIHK: crpoenwue, ceolictsa, mecrononoxenne, ¢ynxmun. PHK: ctpoenue, Bus, GyHKmym.

AT®: crpoenne, ¢yHkumd. Buramunb. Hanotexmonormu B Guonornmu. Pemenne 3amay mo
MOJIEKYJIAPHOH 6uonoruy.

Kaero4Hblii ypoBeHb

Knetka — CTPYKTYpHas W (yHKUMOHaNbHAS exMHMIA opranu3Ma. PasButHe muTONOrHM.
CoBpeMCHHBIC METOZIBI M3YHeHMs KiIeTKH. Kierounas Teopus B CBETE COBDEMEHHBIX JAHHEIX O
CTPOCHHH H dynxumax knerku. Teopust cumGuorenesa. OCHOBHBIE YACTH H OpraHoM/bl KJIETKH.
MemOpaHHEIe M HEeMeMOpaHHbIe OpraHomjbl. CTpoeHHe M (DYHKUMH OHOJOTHYECKHX MeMGpaH.
[[rromnasMa. Llurockener Opranommsl  msuenms. Smpo. CTpoenme W (YHKIMH XpOMOCOM
PrOOCOMBI. OHpOIIa3MaTHYecKas CeTb. Baxyomu. Kommnexe Ionbmxu. JIH30COMBL MuToxoHzapHH,
[T7aCTHABL Bimouenus. QcHoBHEIe OTJIMYMTENIbHEIE OCOOEHHOCTH KJIETOK IIPOKAapHOT.
OTIMYATEIBHBIE OCOOEHHOCTH KJIETOK 3yKaprot. Bupycer — Heknerounas ¢opma xwusnu. CriocoGer
mepefiaty BUPYCHEIX MHOEKUMH W Mephl MpOQHIaKTHKHM BHpYCHBIX 3a00JeBAHHH. PeTpoBHpyCH H
mepsl 6oppOE co CITH{om. ITpuons!. Bupyconorus, ee npaxtmueckoe 3naueHme. KieTodHbiit
merabomu3M. DepMeHTAaTHBHEIH XapaKTep peakuuid oOMeHa BEIECTB. OJTalbl JHEPreTHYECKOro
obmena. AJpoOHOe ¥ aHa’pobHOE Jpixamme. Ponp kimeTouHBIX OpraHOHMAOB B IIpomeccax
HEPreTHYECKOro  obMeHa. ABTOTPOdEl 1 rerepotpodrr.  PotocunTes. Dassl  (HOTOCHHTE3A.
Xemocuute3. Hacnencrsennas mndopmauus u ee peanu3anus B KiIeTKe. ['€HETHYECKHH KO, €ro
CBOMCTBA. OBOJIONMSA INPEACTABIEHHN O reHe. CoBpeMeHHEBIE NpeACTaBNIeHHA O I'€HE M TEHOME.
BuocuHTe3 6eNKka, peakuuu MaTpHYHOro CHHTe3a. Perynsuus paGoTsl reHoB H mpoleccoB obMeHa
BEMECTB B KIETKE. I'eHHAT WHXEHEPHS, TeHOMHKA, NMPOTEOMHKA. Hapymenue OHOXHMHMYECKAX
IpoLEcCOB B KICTKE IOA BIMAHMEM MyTareHOB M HAPKON€HHBIX BemecTB. KJIETOYHBIA MUK
unTep(asa u AeneHue. MuTo3, 3HaYeHNe MUTO3a, (hassl MUTO3a. COMATHUECKHE ¥ TIOJOBBIE KICTKH.
Meifo3, 3Ha9€HHE MeHO3a, (assl Meio3a. Meiio3 B U3HEHHOM LHMKIE OpraHH3MoB. OPOpMHPOBaHHE
TOJNOBBIX KJICTOK Yy IBETKOBBIX PAaCTCHHMH H NO3BOHOYHBIX )XHBOTHEIX. Peryisums OeNeHHS KIETOK,
HapyIIeHHs peryJIALAY KaK NIpu4uHa 3a6onesanuii. CTBOIOBEIE KIETKH.

Hemoncmpayuu

CxeMBbl, TaG/ALEL, HparMeHThI BUACODHIEMOB M KOMIBIOTEPHEIX MporpaMM: « CTPOEHHE MOJIEKYITEI
benxan, «Ctpoenne Monexynsl JIHK», «Crpoerne Monekyis PHK», «Crpoerue knetkn», «CTpoeHne
KIETOK IIPOKapHOT U 3yKapuoT», «CrtpoeHne BHpyca», «XpOMOCOMEIY, «XapakTEpHCTHKA TeHay,
«YpBoerue mMonekysl JIHK», «®orocunTesy, «OOGMEH BEINECTB U MPEBPAIIEHHS SHEPTHH B KIETKEY,
«Jlenenne KIeTku (MHUTO3, MeH03)», «I100BBIE KIETKHY.

Pasgen 3. Opranu3MeHHbIH ypoBeHb.

OcoGEHHOCTH  OJHOKJIETOYHBIX, KOJNOHHAIBHBIX M  MHOTOKJIETOYHBIX OPraHM3MOB.
B3anMOCBSA3b TKaHEM, OpraHoB, CHCTEM OPTaHOB KaK OCHOBA LEJNOCTHOCTH opraHum3Mma. OCHOBHbIE
[pOIECCH, MPOUCXOAAIIKE B OpraHU3Me: MUTaHHUe U MHUIIEBapEHHE, IBIKEHUE, TPAHCIIOPT BEIIECTB,
BBUICNICHHE, Pa3PAXUMOCTb, pEryiauus y opraHusmos. IloxnepxaHue romeocrasa, MpHHIWII
ofpatHOM cBsi3M. PasMHOXKeHME OpraHM3MoB. becrmonoe H ImonoBoe pasMHOXeHHE. JIBoiHOE
OIIIONOTBOpEHHE y LBETKOBBIX pacTeHuid. BHIBI OMIONOTBOpEHHS y KHMBOTHBIX. Cmocoet
Pa3MHOXEHHS y pPacTeHHil M JKMBOTHbIX. IlapTeHoremes. Omnrorenes. OMOpHOHANEHOE pa3BHTHE.
Tocrombpuonansroe passutHe. IIpsMoe ¥ HENPAMOE PasBHTHE. JK¥3HEHHbIE IMKITBI PasHBIX IPYIII
OpraHu3MOB. Peryiauus HHAMBHIYIBHOTO Pa3BUTHA. [IpuYKHBI HApYIICHHUH Pa3BUTHS OPraHU3MOB.

Vicropuss BO3HMKHOBEHHS U DasBHTHA TEHCTHKH, METOLBI ICHCTHKH. I'enernueckue
TEDMUHOIOTHS ¥ CHMBOJHKA. ['€HOTHN U (peHOTHI. BepOATHOCTHBIH XapakTep 3aKOHOB ICHETHKH.
3akomsl macnencrBennocTH. I'. Menaensa ¥ YCNOBHA HX BBIIONHEHUS. [Turonormyeckue OCHOBEI
WKOHOMepHOCTeli ~ HACNe[OBAHASA. AHATM3UPYIOmee —CKpeIWBaHHe. XpOMOCOMHAs — Teopii
HacnexcTReHHOCTH. CUEIUIEHHOE HAc/e[0BaHHE, KPOCCHHIOBED. Omnpenenerne nona. Cuennenroe ¢
0JIoM HacemoBaHue. B3auMoMielicTBHE AUIEBHBIX H HEAIC/IBHBIX ICHOB. I'eneTuyeckue OCHOBEI

HHMBHyanEHOrO pa3BUTHs. [ €HETHIECKOE KapTHPOBAHHC.



['eHeTHKa 4ENOBEKA, METOAB! H3YUCHHS TEHETHKH desoBeKa. PenpomykTuBHOE 37I0pOBBE

genoBeKa. Hacnenctsennbie 3a6oneBanus YenoBeka, X NMpe/ynpekicHue. 3HA9eHHe TeHETHKH s
e HIAHE), STHIECKHE ACTICKTH B 061aCTH MEIMIIMHCKOH TF€HETHKH.

[emotun M cpena. HeHacnencTBeHHas W3MEHUYMBOCTG. Hopma peakumu npusnaka

A JalHOHHBIA  PAX W BapHAlMOHHAad KpuBas. HacleaCTBEeHHAS M3MEHUMBOCTD, an,;

Hacnencmenﬂoﬁ M3MEHYHMBOCTH. KOMOUMHATHBHA M3MEHYMBOCTD, €€ MCTOYHHKH. Myrauun, Buap!

pif. MyTareHsl, ¥X BIMSHHE Ha OpraHW3MEL MyTamuu Kak [pUYHHA ouxonom:xecmx
3360'“3331{141‘&. BHesnepHast HaCeACTBEHHOCTh H U3MEHYMBOCTD. DIIHreHETHKA,

JlomMeCTHKAIHS M CENICKIH. LenTpsr onomMamuuBanus JKMBOTHBIX M LE€HTPHI IPOUCXOKIAEHHUA

5Ty PHBIX pacTeHui. MeTONBI CeNeKuuu, uX reHeTHYECKHe OCHOBEL HckyccTBenHslt 0T60p, ero

pbl. Y CKOPCHHE M TIOBBIICHHE TOYHOCTH OTGOpa C MOMOILIBIO COBPEMEHHBIX METOJIOB renem’m %4

6110TEXHOIIOTHH. lereposuc u ero wucnomssopanme B cenekuuy. PacmupeHue TIeHeTHYecKoro

asHo00pasiid  CCNCKIMOHHOrO  Marepuana:  NONMIUIOMAMS, OTAAIEHHAS THOPHIM3AINA,

3Kcnepl»lme}rrammmiai MyTareHe3, KJeTo4Hasa HHXXCHEpHsS, XpOMOCOMHasd HHXXCHEpHdA, TIeHHas
jmkeHepust. Brobe30nacHoCTs.

Jlemoncmpayuu

CxeMbl, TabJHUBI, (parMeRTsl BHACODHILMOB M KOMIIBIOTEpHBIX TmporpamM: «Crnoco6sr
GecmoNIoro  Pa3sMHOXEHHSD», «OIUIONOTBOPeHHE y pacTeHMH M IKHBOTHBIX», «VIHAMBHIyaTbHOE
paspATHE OPraHM3May, «MoHorubpuaHoe  cxpemmBaHue, «IuruOpumHOe  CKpEINUBAaHHUE)
«[lepexpecT ~ Xpomocom»,  «Hemomsoe mommmmpoBanme», «CueIUIeHHOE Hacne.uoaanne»:
«HacnemoBaHHe€, CLCIUICHHOE C mojoM», «HacmencrsenHele 6one3HH dYenoBeka», «BiusgHue
QIKOrojM3Ma, HAPKOMAHHH, KYPEHHMs Ha HacCJEACTBEHHOCTHY, «Myrauum», «MoauprKanHoHHas
maMeHauBOCTE,  «LIeHTpEl  MHOrooGpasus u MPOMCXOXICHNSA  KYJBTYPHBIX  pacTCHHI,
«MckyccrBeHHBI  0TOOP», «['mOpumusamms», «Mccnenoanns B 06NACTH  GHOTEXHOJOTHMY;
JEMOHCTpAalliH  JKHBBIX PaCTeHHH, repGapHBIX SK3eMIUIPOB, MyJLDKel, Tabmuu, ¢ororpaduii,
WUTOCTPHPYIOMIAX PE3YIIBTAThI CENIEKIHOHHOM paGoThl; HOPTPETOB H3BECTHEIX CEJIEKIIHOHEPOB.

Coneprxanne yuedHoro npeamera. 11 knace
Pasaen 1. IlonyIsSiHOHHO — BHI0BOMH YyPOBEHb

PassuTHE BOMIONMOHHBIX Hael. Hayunsie Barmane! K. Jlunnes u XK. B. Jlamapka. OBomonroHHas
reopus Y. [lappuna. CBHAETeNbCTBA BONIOLMHM OKMBOH IPUDOJBI: NANCOHTOIOTHIECKHE,
CpaBHHTETbHO-aHATOMUYECKHE, aMOpuonormyeckne,  Ouoreorpadpudeckue,  MOJEKYJSAPHO-
TeHETHYECKHE.

PassuTHe Tpe/CTaBleHM O BuAe. Bua, ero xputepun. Ilomyssmms xak ¢dopMa CymecTBOBaHHA
BHJA M KAK 2JIEMEHTapHas eAUHAIA 3Boyonuy. CHHTETHIeCKas TOPHs SBOMIONMH. MHUKpodBOMONIA
1 MaKpo3BOIIOLHS. JIBIDKYIIME CHJIBI IBOJIOLMH, HX BIMAHUC HA resodoHn nomysiuy. Jipeiip reson
H CIydai{HEIe HEHANpaBJIeHHbIE H3MEHEHNs [eHO(OH/A MOy M. Vpasuenue Xapau—DBaita6epra.
MonekyngpHO-reHeTHYECKHE MEXaHH3Mbl SBOJIOLHH. DopMBI €CTECTBEHHOTO 0TOOpa: MBHXKYINaf,
Ccrabumusupyromas, JAu3pyNTHBHAS. DKoJOrudeckoe M reorpapuyeckoe  BHA000pa3OBaHHE.
Hanpasnerus u myTn sBomonud. POpPMEI 3BOJIOLMH: IUBCPICHINA, KOHBEPIEHIMA, IapaJLIETH3M.
Mexanmsmpr  amantaummii.  Kossomomus. Porb JBOJIIOLMOHHOM TEOpMH B (OPMHPOBAHHU
ECTECTBEHHOHAYYHOM KapTHHBI MHPa. MuorooGpa3ue OpraHu3MOB i IPHCIIOCO0IEHHOCTS OPraHH3MOB
K cpene oburaHus KaK pe3yJsIbTaT BOJIIOLHH. [TpHHLMNE! KIacCHHKAINH, CHCTEMATHKA. OcHOBHEIE
CHCTeMaTHYeCKHe TIpYIIBl OpraHUYecKoro MHpa. CoBpeMeHHbIE TOIXOIBI K KiaccHpuKanun
OpraHu3MOB,

Aemoncmpayuu
KHBBIE pacTeHHMS M JKHBOTHBIC,
PIHm"’“llyaJIbl-rylo H3MEHYHMBOCTD H pasHoO

repGapHEle OK3EMIULAPEL, KOIICKIIHI, T10Ka3bIBAIOIIHE
Gpasue COPTOB KyJIbTYPHEIX pacTeHuif # IOPOJ IOMAIIHAX

QHHS JIBTATHI
MHBOTHELX, a TaKKe pe3yIBTaTH TIpECTIOCO0ICHHOCTH OpraHH3MOB K Cpeze o6uT H pesy.

ui |
nnnooﬁpasoaannﬂ; mpuMepbl  TOMOJIOTHYHBIX H  aHIOTHYHBIX oprtxégzl, : :;;00 sc;g;e;;ﬂ 2
PlCXoR eHms B Ipolecce OHTOTCHE3?; CcXeM, WLTOCTPHPYIOIHX MPOL
6H0OrMdeCKO IBOIOIHH.

OlieHye myTejs mporpeccuBHOH



JaTHPOBKH COGEITHIA npouwioro, FeOXpoHOIOryeckas
Meronb'Se we. OCHOBHBIE 3Tallbl 3BOJIOLHM Guochepnr 3em
e Ha XHBOTHBIX. BBIMHpaHMe BHIOB u erg
ndl 1 wu uenoBeka. CHcTeMaTHYeckoe nonosen
::Ioaexa. Pace1 yenoBeka, ux NIPOHNCXOXKIeH
4800 eMOHCPAKUY
enell CKEJICTa Y€JIOBEKA M MO3BOHOYHEIX KUBOTHEIX; Mozemn «ITponcxosienue 4esioBekay
’T‘::B MaTepHaIBHOH KyJIBTYPEL
y 0T

Kana. 'unoresp; TIPOMCXOXKNeHMs

1. Kimouessie co6errug B 3BOMIOLMY
npencrasnenus o

€10Bexa. Daktop

HpuyuHel. CoBpemenHble
HC 4esoBeka. DBomonus u

4
gp""cxo i€ U €INHCTBRO,

CTeMel. Heo6xomumocts CoxpaneHHus GHOpa3sHOOGpasus
AcTeMBl. ATPOLICHO3EI, HX OCOGEHHOCTH,
3KO0C g
pasaea 3. BuocdepHBIH ypoBeHD

yeerme B. W. Bepranckoro o 6umocgepe, Hoocdepa. 3akoHOMepHOCTH CymecTBoBamHs

GuonorAYECKAX HAYK, aKTyallbHBIE IPOGIeMBI GHOMOrHH,
i i oneneit
repbapues, KOJUICKIMH, MOJeneH, Mymmxel, xuppx PaCTeHMH M JKMBOTHEIX, MoJ

eM, TabJHL, HUIIOCTPHPYIOMHIX CTPYKTYpy Guocheprr; cxem KpPYroBOpOTa BEIIECTB |

i er;nx 9HEPrHH B GHOC(Epe; BIUAHUA XO3SHCTBEHHOM ACATENIBHOCTH YeJIoBEKa Ha MPHPOLY;

ﬁaﬁlmmm «brocdepa u yenosex»; kapr 3aNOBETHUKOB HAllle! CTPaHEL.

Tpumepnviii nepeyerv 1a60PAMOPHLIX U NPaKMuUYeckux pabom (na evibop Yuumens)
|. Menone30BaHue pa3NUYHEIX METONOB IIPH H3Y4eHHH GHONOrHYECKUX 00BEKTOB.
2. Texnuka MEKPOCKOITEPOBAHHS,

3. Msysenne KIETOK pacTeHHMil ¥ HKHBOTHBIX IIOJ MHKPOCKOTIOM Ha FOTOBEIX MHKPONpPENApaTax u X
OIHCAHHE,
4 Tlprotonnenue, paccMaTpUBaHHUE H OIHMCAHUE Mnxponpenapaéon menr;x
5. CpapHeHme CTPOEHHA KJIETOK pacTeHHH, JKMBOTHBIX, IPHOOB 1 GaKTepHif.
b.isyverne mBmKEHMS [HUTOILIA3MEL
Msyvenye I1a3MOJTH3a M IeTIa3MOJIH3a B KJIETKAX KOXKHIIBI JIyKa. .2 FnSaun 00
H 3ygenpe (epMeHTaTHBHOrO pacIerUieHHs MepOKCHAA BOOPOKa B P
KeTkax
' CHHBIX peaKIuii.
?605Hap)’>xeﬂne 0enKoB, yrieBo 0B, IAMHAOB C OMOLIBIO KA4eCTB p
-Bﬂlleneﬂu JTHK
. ) KaTanassl).
I Hayyeppe KaTanuruyeckot akTHBHOCTH (pepMEHTOB (Ha puMepe aMHHng‘;‘napmx
TOBBIX .
{3' Omonenye MHTO3a B KJIETKaX KOHYHKa KOPEIIKa JIyKa Ha ro MHKD
I CHHE XPOMOCOM Ha rOTOBBIX MmcponpeHaPasz;l ok
'th““e CTazuii Meifo3a Ha FOTOBBIX MEKpOIpEnap

| onpenaparax.
Phyqeﬂm CTPOEHHS MOJIOBEIX KJIETOK HA FOTOBBIX MHKD



16. Pemmenne 2eMEHTAPHBIX 387124 10 MOJIEKYJIAPHOH GHoNOTHH.

17. BhisBJIGHHE TPH3HAKOB CXOCTBA 3aPOMBILIEH Ye/0BEKA i APYTHX MO3BOHOMHBIX JKHMBOTHEIX KAk
JI0KA3aTeNIbCTBO HX POJICTBA.

18. CocraBjieHHE IEMEHTAPHBIX CXEM CKpEIMBAHHA.

19. Pemenue reHeTHYECKUX 3a1a4.

20. Misyuennue pe3y/bTaToB MOHOTHOPHHOIO | JUruGpUAHOrO CKPEIMBAHHA Y Apo30GHILL

21. CocraBiieHHe 1 aHATU3 POIOCIOBHBIX YEIOBEKA.

22. Vi3yueHue H3MEHYHBOCTH, IOCTPOCHHE BAPHAHOHHOTO pAJa H BapHALOHHOMN KPHBOH.

23. Onucanue eHoTHNa.

24, CpaBHeHue BHJIOB IO MOPHOIOrHIECKOMY KPHTEPHIO.

25. Onucanue NPUCIOCOBIEHHOCTH OpraHu3Ma i €€ OTHOCHTEIIBHOTO XapakTepa.

26. BhIABIeHHE NPHCTIOCOGICHHI OPraHH3MOB K BIHSHHIO PA3/HIHEIX IKOOrHIECKAX daxTopos.
27. CpaBHEHHE aHATOMHUYECKOTO CTPOEHHS PacTeHHii pasHbIX MECT oburaHus.

28. Metos! n3MepeHus (akTopoB cpeas! OOUTaHHA.

29. M3yyenue 3K0JIOrMYeCKHX afanTalui yenoBexa.

30. CocraBnenue NAINEBBIX HENEH.

31. Vsyuenne u onucaHue SKOCHCTEM CBOEH MECTHOCTH.

32. MozemapoBanme CTPYKTYp U IIPOLECCOB, IPOHCXOMAIHAX B SKOCHCTEMAX.

33. OneHKa aHTPOTIOrEHHBIX H3MEHECHHH B IPHPOJIE.

TemaTtuueckoe mianuposanue (10 kiacc)

No 2 KosngecTBO 9acoB
o/ | HassaHue paszeJia/TeMbl
1. | Beenenue. Buonorns kak KOMIUIEKC HayK O XXHBOX

OpHpPOJE. 6
2. | Pasmen 1. MonekyspHEIH YPOBEHD 28
3. | pasmen 2. KieTo4Hbli ypoBeHb 39
4. | Pasgen 3. OpraHu3MeHHBIH YPOBEHB. 29
3 Pezeps
Bcero 102

Temarngeckoe nianuposanue (11 knacce)

= Konuuecrso yacon
i Ha3sBanue pa3gena/reMmpr

1. | IToBTOpenue 2

2. | T'nasa 1. [TomyisuyoHHO-BHIOBO# YPOBEHbD 41

3. | I'maa 2. DxocucTeMHEIH ypOBEHS. 34

4. | I'nasa 3. BuocepHsit ypoBeHS. 26

3. | Mosroperue u moxroToska k E[D 21

6. | Peseps 2

Beero 136




