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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE ABTOPCKOM  IMporpamMmbl HO OHOJOTUH MO
pemakumeir B. B. Ilaceunmka I'. T. IIsemoBa T. M. EdumoBoii, y4ebHOe mocoOme s
0011e00pa3oBaTeNbHBIX OpraHu3anuii, 0a30BbI ypOBEHb, NpeAMETHas JUHHUS y4eOHUKOB «JIMHUsA
xu3Hn», Mocksa «lIpocsemenue» 2017ron. Peanusyercs npu ucnonb3oBaHUM ydeOHUKOB «buosorus.
10 kmace» u «buomnorus. 11 kmaccey», 6a30BbIA ypOBEHb Mo penakuuei npodeccopa B. B. Ilaceunuka.
Mocksa «IIpocsemenue» 2019roq.

[Iporpamma cocTaBieHa B COOTBETCTBHH C TPEOOBAaHHMSIMU K PE3yJabTaTaM CpeIHEero oOmiero
O6pa3OBaHI/I$[, YTBCPKACHHBIMHA q)ejlepaHI)HBIM roCcyaapCTBCHHBIM O6p330BaT€J'II)HI>IM CTaHJapTOM
cpenHero oOmiero oopazoBaHusl.

[Iporpamma paspaboTtana ¢ y4€TOM aKTyaJlbHBIX 3a7ad OOy4YeHHUs, BOCIHUTAHUS U PA3BUTHS
oOyuvaroruxcsi. [IporpaMma yduTBIBae€T YCIOBHS, HEOOXOIWMBIE HJIsi PAa3BUTHUSl JUYHOCTHBIX U
MMO3HABATEIHHBIX KAYECTB 00yJaFOIIIXCS.

[Tporpamma BKIIO4aeT 0Os3aTENBHYI0 YacTh YYEOHOTO Kypca, H3JIoKeHHYo B «lIpumepHoii
OCHOBHOM 00pa3oBaTeIbHON MpPOTpaMMe MO OMOJIOTMHM Ha YPOBHE CPEAHETO OOIIero 0Opa3oBaHUS» U
paccuntana Ha 68 dacoB (34 vaca B 10 kmacce m 34 vaca B 1lkiacce). OcBoeHHE MporpamMMsbl 1O
O6uosorun obecreynBaeT OBIaJCHUE OCHOBaMHU y4eOHO-HCCIIEIOBATENbCKON AESITETbHOCTH, HAyYHBIMU
METO/IaMH PEILIEHUS Pa3INYHbIX TEOPETUUECKUX U MPAKTUYECKUX 3aa4.

N3yuenune OGuosorun Ha 6a30BOM ypOBHE OPUEHTUPOBAHO Ha OOecrieueHre 001eo0pa3oBaTeIbHOM
1 OOIEKYIbTYPHOU MOATOTOBKH BBIITYCKHUKOB.

Ha 6a3oBom ypoBHe u3yuenue npeamera «buosiorus», B yactu GOpMUPOBaHUSA Y OO0y4arOMINXCS
HAayYHOTO MUPOBO33pPEHUS, OCBOEHUS OOLICHAYUYHBIX METOJO0B, OCBOCHUS MPAKTUUECKOTO MPUMEHEHHS
HAy4YHBIX 3HAHUW, OCHOBAHO HA MEXIPEIMETHBIX CBS34X C IpeaMeTamMHu oOiacTell eCTECTBEHHBIX,

MAaTEMaTUYICCKUX U T'YMAHUTAPHBIX HAYK.



1. Ilnanupyemble pe3yJbTaThl 0CBOeHHs yueOHOro npeamera «buosorus»

JlesiTensHOCTh 00pa30BaTENBHOTO YUPEKIACHHUS OOIIero o0pa3oBaHUs B OOy4eHHWU OHOJIOTHUH B
cpenHel (MOJHOW) MIKOJNE JOJDKHA OBITh HAmpaBlieHAa Ha JIOCTIKEHHE OOYYaIONUMUCS CIIEAYIOUTUX
JIMYHOCTHBIX PE3YJIbTaTOB;

1) peanu3ali  STHYECKMX YCTAHOBOK TI0 OTHONICHHWIO K OHMOJIOTUYECKHM OTKPBITHSIM,
HCCIEA0BAHUSM U UX pe3yjIbTaTaM;

2) IIPU3HAHUSA BBICOKOM LIECHHOCTH XKMU3HM BO BCEX €€ NMPOSBICHUSAX, 3J0POBbS CBOETO M JIPYrUX
JIIOJIEH, peain3allii yCTaHOBOK 3/I0POBOIO 00pa3a )KU3HHU;

3) c(hOpMHUPOBAHHOETH TIO3HABATEIILHBIX MOTHBOB, HAIIPABJICHHBIX Ha TIOJYYCHHE HOBOTO 3HAHUS B
obymacTi OHOJIOTMM B CBS3U C Oyaymied mpodecCHOHAIBHOM JIeATeTbHOCTBI0O WU  OBITOBBIMU
npo0OsieMaMH, CBSI3aHHBIMH C COXPaHEHHNEM COOCTBEHHOTO 370POBBS M SKOJIOTUYECKOH 0€301TacHOCTH.

JIMYHOCTHBIE PE3yAbTATHI OTPAKAIOT CHOPMUPOBAHHOCTh, B TOM YHCIIE B YACTH:

1.I1aTpUOTHYECKOT0 BOCIIUTAHUS

IIEJIOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY, KYJIBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIEIHIo,
MMOHMMAaHUS 3HAYeHUs OMOJOrMYeCKOW HAyKH B JKU3HM COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEpHON HH(pOpMAaLHeld O MEePeOBbIX IOCTHNKCHHSIX U OTKPBITHSIX MHPOBOW M OTEUECTBEHHOMN
OMOJIOrMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONUCTBE MHpa U O0IIECTBA;

2.I'pa:knaHcKOro BOCHUTAHMS M HPABCTBEHHOT0 BOCIUTAHMA JeTeli Ha OCHOBE POCCHMCKHX
TpaauINOHHBIX HGHHOCTCP’I MMpEACTaBJICHHUA O COLOUAJIbHBIX HOpPMax W IpaBujIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH AEATENbHOCTH MPHU BBIMOJIHEHUH
y4eOHBIX, TI03HABATENBHBIX 3a/a4, BBITOJHEHHH OKCIEPUMEHTOB, CO3JIaHWM Y4YEeOHBIX IIPOEKTOB,
CTpEMIJICHHS K B3aUMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TIPOIIECCE OSTOW Y4EeOHOH MAeATEeThbHOCTH:
FOTOBHOCTH OLICHUBAaTh CBOE IOBEIECHUE WU MOCTYNKU CBOMX TOBAPHUILNEH C MO3ULUU HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIEACTBUN TOCTYIIKOB.

3.JlyXx0BHOT0 M HPABCTBEHHOI'0 BOCIUTAHMS JIeTell HA OCHOBE POCCHIICKUX TPaIUIIMOHHBIX IIEHHOCTEH

MeIarorM9ecKy OPraHM30BaHHOTO MPOIlecca, B KOTOPOM O00YyHarOMUMCS IEPEaroTCs TyXOBHO-HPABCTBEHHEIE
HOPMBI JKU3HHU, CO3/IAI0TCS YCIIOBHS IJISI YCBOSHUS U MPHHSITHS 00ydJarouMuca 0a30BbIX HAIMOHAIBHBIX
LIEHHOCTEH, IS OCBOEHHUS CHCTEMBI OOIIEYEIOBEYECKUX, KYJIbTYPHBIX, ITyXOBHBIX M HPAaBCTBEHHBIX
LIEHHOCTEW MHOT OHAIIMOHAJIbHOTO Hapoja Poccuiickoit denepaiiny;

4.Ilpuodmenus aereii K KyJbTyPHOMY HacJeauIo (3cTeTHYECKOe BOCIIUTAHHE)

CHOCOOHOCTH BOCIIPHSATHS W MPAaBUIBHOTO IMOHMMAHUS MPEKPACHOTO B IEHCTBUTEIHHOCTH U B MCKYCCTBE,
BOCIIUTAHUS JCTETHUECKUX UYBCTB, CYXICHHW, BKYyCOB, a TaK)K€ CIIOCOOHOCTH W TOTPEOHOCTH
Y4aCTBOBATh B CO3JaHUU MPEKPACHOTO B UCKYCCTBE U B JKU3HU;

S.lonyasipu3anuu HAYYHbIX 3HAHUI cpeau AeTeil (HEHHOCTH HAYYHOT0 MO3HAHMS)

MHPOBO33PEHUECKUX MPEACTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKHu U
COCTABJISIONIMNX OCHOBY Ui TIOHMMaHHs CYINTHOCTH HAayJYHOW KapTHHBI MHpPa; TPEACTaBICHHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3AUMOCBS3AX YEIOBEKA C IPUPOAHOM CpenoH, 0 poiau
MpeaMeTa B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HaBaTEbHBIX MOTHBOB, HAIIPABICHHBIX HA MONyYeHHWE HOBBIX 3HAHWU MO MPEIMETY, HEOOXOMUMBIX IS
00BSICHEHUST HA0ITF0JTaeMBIX TTPOIECCOB U SBJICHUH;

MOo3HaBaTeTbHOH W WH(POPMAIMOHHON KyIbTYPhl, B TOM YHCJE HABBIKOB CaMOCTOSITENLHOW pPabOTHI ¢
Y4eOHBIMH  TEKCTAMH, CHPAaBOYHOM  JUTEPATypoOl, JOCTYNMHBIMH TEXHUYECKHUMH  CpEICTBAMU
MH()OPMaIMOHHBIX TEXHOJIOTHIA,

WHTEpeca K 00OYYeHHIO0 W TIO3HAHUIO, JIFO003HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
WCCIIE/IOBATENBCKON JIEATEIbHOCTH, K OCO3HAaHHOMY BHIOODY HAIPaBICHHOCTH W YPOBHS OOYYeHUS B
JTanbLHEHIIIEM;

6.®du3nyecKkoro BocnuTaHus U GopMHUpPOBaHNS KYJIbTYPhI 310POBbS

Oco3HaHUA LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHMS] K CBOEMY 3J0POBbIO, YCTAHOBKU Ha 30POBBIM
00pa3 KU3HHU, OCO3HAHUS MTOCIIEACTBUN W HETIPUATHS BPEIHBIX MPUBBIUEK, HEOOXOAMMOCTH COOIIIOICHUS
MIpaBmII 0E30IIACHOCTH B OBITY M peabHON KHU3HM,



7.TpynoBOro BOCINTAHUSA H PO eCCHOHAIBLHOI0 CAMOOIIpeieSIeHUs!

KOMMYHUKATUBHOM KOMIICTCHTHOCTH B OOIECTBEHHO MOJIC3HOM, y4eOHO-UCCIICNOBATEILCKOM, TBOPUYECKON U
JOpYTUX BHIAX JEATENbHOCTH; UHTEpeca K MPAaKTUYeCKOMY M3Y4YeHHUIO MpodeccHil U Tpyda pa3iIudyHOro
poa, B TOM YKCJIC Ha OCHOBE IPUMCHEHHUSI PEIMETHBIX 3HAHHUM, 0CO3HAHHOTO BHIOOPA WHIMBHIYaIbHON
TPACKTOPUHU TPOJIOJKCHUS 00pa30BaHUS C YYETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K IMPEIMETY,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

8.9Kk0/10rn4ecKoro BOCIUTAHMS

9KOJIOTHYECKH 1IeNecoo0pa3Horo OTHOLICHHsS] K MPHPOAE KaK HCTOYHHKY XM3HM Ha 3emjie, OCHOBE ce
CYIIECTBOBAaHUS, NMOHUMAaHUS [EHHOCTH 3I0POBOTO M 0€30MacHOro o0pa3a >KW3HHW, OTBETCTBEHHOIO
OTHOIIECHUS K COOCTBEHHOMY (H3UYECKOMY W ICHXUYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH
COOMIOACHUST TIpaBUJI 0€30MacHOro MOBEACHUS MpH paboTe ¢ BEIIeCTBAMH, a TAaKKE B CHUTYaIMsIX,
YTPOXKAIOIIMX 310POBBIO U JKU3HU JIFOJIEH;

CIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPH U3YUCHUU MpenMeTa, JJIs pelieHus 3a/1ad, CBA3aHHBIX C
OKpY)Kalolllel NPUPOJHOM Cpedoi, TMOBBIIEHUS YPOBHS JKOJIOTMYECKOW KYJIbTYpPbl, OCO3HAHUA
rII00aIbHOTO  XapakTepa OKOJIOTMYECKUX TMpoOJeM W MyTed WX pelmIeHHsT MOCPEICTBOM METOJIOB
MIpENMETa;

SKOJIOTHYECKOTO MEBITUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B II03HABATENbHOW, KOMMYHUKATHBHOH U
COLIMaJIbHOM MPaKTUKE.

MeTanpeaAMeTHBIMH pe3yJabTaTaMH OCBOCHHS BBIITYCKHUKAMH CTapIied MIKOJbBl 0a30BOTO Kypca
OUMOJIOTUM SABJISTFOTCS:

1) OBJIAJICHUE COCTABJISIIOLIIMMU UCCIEA0BATENBCKON U IPOEKTHOM AESTENIBHOCTH, BKIFOYAs] YMEHUS
BUJIETh NpOOJIEMy, CTaBUTh BOIPOCHI, BBIABUTATh THUIOTE3bl, JaBaTh OIPENEICHUS TMOHATHUSM,
KJIacCU(UIMPOBaTh, HAOIIOAAaTh, MPOBOAUTH SKCIEPUMEHTHI, JeJaThb BBIBOABI U 3aKIIOYCHMUS,
CTPYKTYpUPOBATh MaTepuaj, 0ObSICHSTh, JOKa3bIBaTh, 3aIIUILATh CBOU UJIEH;

2) yMEHHUS pPabdoTaTh C pa3HBIMA HWCTOYHHKAMH OHOJOTHYECKOH WH(POPMALUHU: HAXOIUTh
OMOJIOTMYECKYI0 HMH(OpMANMIO B Pa3IWYHBIX HCTOYHUKAX (TEKCTE Y4YEOHHMKA, HAYYHO-TOMYISIPHOM
auTeparype, OMOJIOTHYECKUX CIIOBApsX M CIPaBOYHUKAX), aHATH3UPOBATh U OICHUBATH HH(OpPMAIIHIO,
peoOpazoBbIBaTh HHPOPMAIIHIO U3 OJTHON (DOPMBI B APYTYIO;

3) CIIOCOOHOCTH BBHIOMPAThH LIE€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHUAX U MOCTYIKAaX IO
OTHOIICHUIO K KUBOH MPUPOJIE, CBOEMY 3[I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

4) YMCHHS aACKBATHO HCIIOJB30BaTh PCUYCBLIC CPCACTBA [JIA NUCKYCCHHM W apryMEHTAIUU cBOCH
IMO3UMIHH, CPABHUBATH PA3HBIC TOYKHU 3PCHUSA, ApTYMCHTHUPOBATh CBOIO TOYKY 3pCHUA, OTCTAUBATHL CBOIO
IIO3UILIHIO.

HpeHMeTHLIMI/I pe3yiibTaTaMH OCBOCHUS BBIITYCKHUKAMU CTapmeﬁ IIKOJIbI KypcCa ouoJjiorun 6a3o0BOIO
YPOBHA SABJIAIOTCA:

B no3naBarenbHOM (MHTEIUIEKTYallbHOM) cdepe:

1) XapaKTepUCTUKA COAEpKaHMsI OHMOJOTHMYECKUX TeOopul (KIETOYHasi, HBOJIOLMOHHAS TEOopus
Hapsuna); yuenusi BepHaackoro o 6uocdepe; 3akoHOB MeHens, 3aKOHOMEPHOCTEH M3MEHYMBOCTH;
BKJIaJ]a BBIJTAIONINXCS YYEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIJICJICHUE CYIIECTBCHHBIX MPU3HAKOB OWOJOTHYECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX H
KUBOTHBIX, JOSJCPHBIX W SJICPHBIX, TMOJIOBBIX U COMATHYECKUX; OPraHU3MOB: OJHOKJICTOYHBIX W
MHOTOKJICTOYHBIX; BHJOB, JKOCHUCTEM, OHOC(ephl) U TpoieccoB (OOMEH BEIIECTB, Pa3MHOKEHHE,
JeTICHHe KJICTKH, OIUIOJOTBOPEHHE, JICHCTBHE WMCKYCCTBEHHOTO M E€CTECTBEHHOTO OTOOPOB,
(dbopMupoBaHHe MPUCIIOCOOICHHOCTH, O0Opa30BaHHE BHJOB, KPYrOBOPOT BEIIECTB M IMPEBPALICHUS
SHEPruM B DKOCHUCTEMax U buochepe);

3) 00BsicHeHUE poJi OMOJIOTUK B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;



BKJIa/1a OMOJIOTUYECKUX TEOpU B (POPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHUHBI MHpAa;
OTPULATENILHOTO BIIMSHUS QJIKOIOJIs, HUKOTMHA, HAPKOTHMYECKUX BEIIECTB HAa Pa3BUTUE YEJIOBEKA;
BIMSHUS MYTarecHOB Ha OPraHU3M 4eJOBEKa, JKOJOTMYeCKHX (PakTOpOB Ha OpraHU3Mbl; MPUYHUH
9BOJIIOLIMY, U3MEHSIEMOCTH BUJI0B, HAPYIIEHUH pa3BUTHSI OPraHu3MOB,

HACJICJICTBEHHBIX 3a00JI€BaHUH, MyTallUl, YCTOMYMBOCTH U CMEHBI 3KOCHCTEM;

4) MPUBEJICHUE JIOKA3aTENbCTB (apryMEHTalMs) €IMHCTBA KUBOW M HEXHUBOUN MPUPOJBI, POACTBA
YKUBBIX OPraHU3MOB; B3aMMOCBS3€H OPraHU3MOB U OKPYKAIOIIEH Cpe/bl; HEOOXOIUMOCTH COXPAHCHUS
MHOT000pa3us BUJIOB;

5) yMEHUE M0JIb30BaThcsa Onosioruueckoit repmunonorueit 1 CUMBOJIMKOU;

6) peICHUE  BJICMCHTAPHBIX OHOJIOTHYCCKUX 3aJa4, COCTABJICHHUEC  JJICMCHTAPHBIX CXCM
CKpCIIMBAHHA U CXEM IIEPCHOCA BEIICCTB XU SHCPIUH B OKOCUCTEMAX (HCHI/I HI/ITaHI/ISI);

7) omnucaHue ocodeit BU0B 10 MOP(HOJIOTHIECKOMY KPUTEPHIO;

8) BBISIBJIEHHE WM3MEHUYMBOCTH, MPHUCIOCOOIEHUM OpraHM3MOB K cpele OOMTaHMs, HWCTOUYHUKOB
MYTareHoB B OKpyXarollel cpene (KOCBEHHO), aHTPOIIOI€HHBIX M3MEHEHHH B 3KOCHCTEMAax CBOEH
MECTHOCTHU; U3BMEHEHHUH B 3KOCHCTEMaX Ha OMOJIOrMYECKUX MOJIENSIX;

9) CpaBHEHHME OMOJIOTHYECKHX OOBEKTOB (XMMHMUYECKUN COCTaB Tell )KMBOW M HEXUBOM MPUPOIBI,
3apOJIBIII YeJOBEKa U JPYTrUX MIIEKOINHUTAIONINX, MPHUPOJIHBIE SKOCHUCTEMBI U arpo3KOCUCTEMBI CBOEH
MECTHOCTH), TIPOLECCOB (€CTECTBEHHBI M MCKYCCTBEHHBI OTOOpBI, ToOJoBOoe U Oecnonoe
pa3MHOKeHHsT) U GOPMYIHUPOBKA BHIBOJOB HA OCHOBE CPaBHEHUS.

B nenHocTHO-OpHUEHTAaIIMOHHOM cdepe:

1) aHaM3 W OIICHKA pa3IMYHBIX THUIOTE3 CYINIHOCTH J>KU3HHU, IPOUCXOXKICHHE 4YEIOBeKa |
BO3HUKHOBEHHUE KH3HH, TIIOOATBHBIX KOJIOTHYCCKHX MPOOJIEM W IMyTeH WX pEeHICHUs, MOCIEeICTBUI
COOCTBEHHOU NEATETHLHOCTH B OKpPY)KAIOIIEH cpene; OMOJIOrHYecKod WHGOpPMAIMH, MOTydacMoil u3
pa3HBIX HCTOYHHUKOB;

2) OLCHKAa OJTHUYCCKUX AaCICKTOB HCKOTOPBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B o00macTH OHOTEXHOJOTHUHU
(KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIIJIOAOTBOPCHUE, HAIIPABJICHHOEC N3MCHCHUEC I‘CHOMa).

B C(bepe pr,I[OBOfI ACATCIIBHOCTH: OBJIaJACHUEC YMCHHSAMHU M HaBbIKaMHU ITOCTAHOBKH OHOJIOTHYECKUX
OKCIICPUMCHTOB U 00BSICHEHHUS UX PE3YIbTATOB.

B cdepe dusuueckoit mesrenpbHocTH: 000CHOBaHWE W COONIOACHHE Mep MPOPUIAKTHKU BUPYCHBIX
3a00JIeBaHMiA, BpPEIHBIX MPHUBBIUEK (KypeHHE, YIOTpeOJIeHHe aiKorojisi, HapKOMaHHs); IPaBHII
MOBEJICHUS B OKpYXKaIOIIel cpeie.

B pesyabTare usyyenusi yueOHoro npeamera «buosiorus» Ha ypoBHe cpeaHero (I10JIHOr0) o0uero
o0pa3oBaHus BBIIYCKHUK HA 0230BOM YPOBHE HAYYHMTCH:

— packpeIBaTh Ha MpUMepax poiib OMoOrHU B (POPMUPOBAHMU COBPEMEHHON HAy4YHOI KapTHHBI
MHpa U B IPAKTUYECKON AEATEIbHOCTH JIIOIEH;

— IIOHUMATb U OIMUCBIBATH B3aUMOCBA3b MCKAY €CTCCTBCHHBIMU HAayKAMMH: 6I/IOJ'IOI"I/IeI71, (1)H31/IKOI71,
XHMHCﬁ; YCTAaHABJIMBATb B3aUMOCBA3b ITPUPOJHBIX HBHCHHﬁ;

— IMOHUMATb CMBICII, pa3In4aTb H OIUCBIBATL CHUCTEMHYIO CBA3b MCKAY OCHOBOIIOJAraromumMu
OMOJIOTMYECKUMH TTOHITUSIMH: KJICTKA, OpraHnu3M, BHUJ], DKOCUCTEMA, 61/100(bepa;

— OpOBOAUTE SKCICPUMCHTLI 1O H3YYCHHIO OMOJIOTHYECKUX OOBEKTOB MU ﬂBHCHHﬁ, OOBSACHATH
PE3YyIbTATHI SKCIICPUMCHTOB, aHAJIU3UPOBATH UX, (bOpMyJ'II/IpOBaTB BBIBO/JBI,



— UCIOJb30BaTh OCHOBHBIC METOJbl HAYYHOTO TIO3HAHUS B Y4E€OHBIX OHOJOTHMYECKHX
UCCIICIOBAaHUAX, MPOBOJAUTH SKCIEPUMEHTHI MO0 HM3YYEHUIO OHMOJIOTMYECKHX OOBEKTOB U SIBICHUM,
OOBSICHATB PE3yJAbTAThI SKCIIEPUMEHTOB, aHATTM3UPOBATh X, (POPMYIUPOBATH BHIBOJIBI,

— (dbopMynmupoBaTh TUIIOTE3bl HA OCHOBAHWU TMPEUIOKEHHOW OHOJOrMYecKord WHGOpMAIUU U
mpeiaraTb BAPUAHTHI IPOBEPKH TUTIOTE3;

— CpaBHUBATh OMOJIOrMYECKHE OOBEKTHI MEXAY CO00i MO 3aJaHHBIM KPUTEPHUSIM, JETIaTh BHIBOIBI
Y YMO3AaKJIIOUEHHUsI HA OCHOBE CPABHEHUS,

— 00OCHOBBIBaTh E€IMHCTBO JKMBOW W HEXHUBOH MPHUPOJIBI, B3aUMOCBS3H OpPraHU3MOB U
OKpYXaIoIlel cpe/ibl Ha OCHOBE OMOJIOTUYECKUX TCOPHUIA;

— IIPUBOJIUTh HPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COEIUHEHUH KJIETKU (OEIKOB,
KHUPOB, YIIIEBOJIOB, HYKJIEMHOBBIX KUCIIOT);

— pacrno3HaBaTh KJIETKH (IIPOKAPUOT W DYKAPHOT, PACTEHUH U >KMBOTHBIX) IO OINKCAHUIO, Ha
CXEMAaTHUYCCKUX I/1306pa)K€HI/I$[X; yYCTaHaBJIUWBaTb CBA3b CTPOCHUA U (1)yHKIII/II\/'I KOMIIOHCEHTOB KIICTKU,
000CHOBBIBaTh MHOT000pa3ue KJIETOK;

— 00BSACHATH MHOI000pa3nue OpraHu3MoB, IPUMEHSISI SBOTIOLHMOHHYIO TEOPHIO;
— O0OBSCHATH IPUYUHBI HACJICICTBEHHBIX 3a00JICBAaHUM;

— BBIABJIATE UBMCHYMBOCTL Y OPraHU3MOB; CPaBHUBATH HACJICACTBECHHYIO W HCHACJICACTBCHHYIO
U3MCHYNBOCTD,

— BBISIBJIATH MOp(bOJ'IOFI/I'-IeCKI/Ie, @HSHOHOFH‘-IGCKI/IG, MOBCACHUYCCKUE ajalliTalluki OPraHu3MoOB K
cpene oOMTaHUs U ACHUCTBUIO SKOJOTHUECKHUX (DaKTOPOB;

— COCTaBIISATh CXEMBbI MIEPEHOCA BEUIECTB U SHEPTUH B SKOCHCTEME (LIeTIM MUTAHMUS);

— MIPUBOJIUTH JI0Ka3aTeIbCTBA HEOOXOAUMOCTH COXpaHEeHMsI OMopazHooOpa3usi A YCTOMYHMBOTO
Pa3BUTHUSI U OXPAHBI OKPYKAIOLIEH Cpeibl;

— OICHUBATH JOCTOBCPHOCTD OHoIoru4YecKoi I/IH(l)OpMaHI/II/I, HOJ'Iy‘IGHHOfI M3 pasHbIX UCTOYHUKOB,

— MIPE/ICTaBIATh OMOJIOTHYECKYI0 HH(GOPMALIUIO B BUJIE TEKCTa, TaOMuUIbl, rpaduka, 1uarpaMMbl U
JieNlaTh BBIBOJIbI HA OCHOBAHUU MPE/CTABICHHBIX JaHHBIX;

— OLOCHUBATL POJIb I[OCTI/I)KCHI/Iﬁ T'CHCTUKHU, CCICKIHNH, OHMOTEXHOJIOTUM B HpaKTquCKOﬁ
ACATCIBbHOCTH YCJIOBCKA,

— OOBACHATH HETaTUBHOE BIIMSHHE BCIIICCTB (aJ'IKOl"OJ'ISI, HHUKOTHHA, HAPKOTUYCCKUX BeI_I_IeCTB) Ha
3apOJAbIIICBOC PAa3BUTUC YCIIOBCKA.

BbinyckHHK Ha 62a30BOM YPOBHE NMOJIYYHT BO3MOKHOCTh HAYYUTBCS:
— JlaBaTh Hay4HOE 00BsCHEHHE OMOJIOTHYECKUM (aKTaM, Ipolieccam,

SIBIICHUSIM, 3aKOHOMEPHOCTSIM, HCIIOJIb3Ysl OHMOJIOTUYECKUE TEOpPUH (KIECTOYHYIO, DBOJIOIHOHHYIO),
y4eHUE O ouoctepe,  3aKOHBI HACJIEJICTBEHHOCTH,

3aKOHOMCPHOCTHU U3MCHYUBOCTH,

— XapaKTCPU30BaTb COBPCMCHHBIC HAIIPABJICHHUA B PA3BUTHUHN 6I/IOHOFI/II/I; OIMUCBIBATh UX BO3MOXXHOC
HCIIOJIb30BAHHUEC B HpaKTHqCCKOﬁ JACATCIIbHOCTH,

— CpaBHHBATb CIIOCOOBI JCIICHUA KIICTKH (MI/ITOS n MCfIO3);



— pemaTh 3a1aun Ha noctpoeHue gpparmenta Bropoi nenu JJHK no npeanoxxeHHoMy pparMeHTy
nepsoii, u”PHK (MPHK) no yuactky /IHK;

—pelaTth 3aJa4d Ha ONpE/eNICHUE KOJIMYECTBA XPOMOCOM B COMATHYECKUX M IOJOBBIX KJIETKax, a
TaKK€ B KIETKax Iepej] HayaJoM JejleHus (Meio3a WM MUTO3a) M [0 €ro OKOHYaHuU (ams
MHOTOKJIETOYHBIX OPTaHU3MOB);

— peuiatb TICHCTHYCCKUC 3adadu Ha MOHOI‘I/I6pI/II[HOG CKpCUIMBAHUC, COCTABJIATH CXCMBbI
MOHOFI/I6pI/IIIHOFO CKpCIMBaHud, MPUMCEHAA 3aKOHBI HACJICACTBCHHOCTHU M HCIIOJIL3Ys 6I/IOJIOFI/I‘-I€CKYIO
TCPMHUHOJIOTUIO U CHUMBOJIUKY;,

— yCTaHABJIMBATh THI HACIEAOBAaHUS M XapaKTep MNPOSBICHUs TMpH3HAKa IO 3aJlaHHOU CXeMme
POJOCTIOBHOM, MPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

— OLICHUBATh PE3YJbTAThl B3aUMOJCUCTBHUS 4YEJIOBEKA M OKPYKAIOWIEH Cpeibl, IMPOrHO3UPOBATH
BO3MOXHBIE TIOCJIEJICTBUS JEATEIbHOCTH YEJIOBEKa JJISl CYIIECTBOBAHUS OTIENIBHBIX OHMOJIOIMYECKUX
00BEKTOB U LIEJIBIX MPUPOJHBIX COOOIIECTB.

2. Copepxanue yueOHOro npeamera «buosorus» mas 10 - 11 kiaccos.

ba3zoBblil ypoBeHb

10 KJTACC (1 u B Heaeto, Bcero 34 4)

buosiorusi Kak KOMILIEKC HAYK O )KMBOW Mpupojae

buonorus kak KOMIUIEKCHasT HayKa, METOAbl HAYYHOIO I[IO3HAHMS, HCIOJIb3yeMble B OHOJIOTHH.
CoBpemMeHHbIC HampaBiieHHus B Owojoruu. Pons Ouonornu B GopMHpOBaHWU COBPEMEHHON HAy4HOU
KapTUHBI MUPa, TPAKTHYECKOE 3HaUeHHE OMOJOTUUECKUX 3HAHUH.

buonorudeckue cuctemMpl Kak MpeaMeT U3ydeHus: OMOJIOTHH.
CTpyKTypHBIE M PYHKUMOHAJIBbHBIE OCHOBBI KM3HH

MoutekynspHbele OCHOBBI XKU3HU. Heopranmueckue BeliecTBa, WX 3HaueHHe. OpraHuvecKkue BellecTBa
(yrneBoapl, MUmuabl, Oenku, HyKJIeuHOBbIe KucaoThl, AT®) u ux 3nauenue. buonomumepst. dpyrue
OpraHuyeckre BenlecTBa kiieTku. HaHotexHonaoruu B OMOJIOTHH.

]_II/ITOJ'IOFI/IH, METOJbI IUTONOTHUM. POJb KIETOYHOM TCOPpUHU B CTAHOBJICHUU COBpCMCHHOfI CCTCCTBCHHO-
Haquoﬁ KapTUHbLI MHUpaA. Knerkn MMPOKApHUOT U IYKAPHUOT. OCHOBHBIE YacTH U OpraHounJibl KJIICTKH, UX

GyHKIHH.
Bupycsl — HekiieTouHast popMa KU3HU, MEPbI POPHUIAKTHKH BUPYCHBIX 3200JICBAaHHIA.
JKusuenesrenpHocTs KieTk. [Inactuueckuii o0OMeH. PoTOCHHTES,

xeMocuHTe3. buocuHTe3 Oenka. DHepretndyeckuii oOMeH. XpaHeHHe, Mepefada M peaau3alus
HacJeICTBEHHOW HHpopManuu B KieTke. ['eHernmueckuid koxa. ['en, renom. ['enomuka. BnusHue
HApKOTE€HHBIX BEIIECTB HA MPOLIECCHI B KIIETKE.

Knerounsrit TUKII: I/IHTep(I)aBa U aeiaeHue. MuUTo3 u MeﬁOB, nx 3HaueHue. COMaTHYECKUE U TOJIOBBIC
KIJICTKH.



11 KJIACC (1 4 B Heaen10, Bcero 34 4)

Oprannsm
Opranusm — e1HOE 1IEJIOE.
KuznenesTenbHOCTh OpranusmMa. Perymsnus GyHKIn opranu3mMa, roMeocTas.

Pa3mHoxkenune opranuzmoB (6ecronoe u nojaosoe). CrnocoObl pa3sMHOXKEHHS! Y pPACTEHUN U )KMBOTHBIX.
WnnuBuayanbHoe  pa3BuTtue  opraHusma  (oHToreHe3). I[lpuumHbl  HapylleHUH  pa3BUTHS.
PenponykTuBHOE 310pOBBE YEIOBEKA; IMOCIEACTBUS BIHSHUSA AJIKOTOJS, HUKOTHMHA, HAPKOTHYECKHUX
BELIECTB Ha SMOPHUOHAJILHOE pa3BUTHE YesloBeKa. JKU3HEHHbIE UKIIbI Pa3HbIX IPYII OPraHU3MOB.

I'enernka, MeTo/ibl FreHETUKH. ['eHeTHYECKasi TEPMUHOJIOTUSL U CUMBOJIMKA. 3aKOHBI HACJIEJICTBEHHOCTH
I'. Menpens. XpomocoMHast Teopus HacineAcTBeHHOCTU. OnpezneneHue nosa. CLEIUIEHHOE ¢ IMOJIOM
HacJIe/IOBaHUE.

I' eneruka uvenoBeka. HacnenctBeHHbie 3a00Ji€BaHUS YEJNOBEKA M HUX MPEAYNPEKICHUE. DTHUYECCKUE
acHeKTHl B 00J1acTh MCHHHHHCKOﬁ TCHCTUKMU.

I'enotun u cpena. HenacnenacrBeHHass M3MEHUMBOCTh. HacnmencTBeHHas H3MEHYMBOCTh. MyTaluw.
MyTtareHsl, UX BIUSHUE HA 3[I0POBbE YEITIOBEKA.

HOMCCTI/IKaHI/Iﬂ 1 CCIICKIUA. MeTOJII)I CCJICKIINHU. BI/IOTGXHOJ’IOFI/IS[, eé HaIrpaBJICHUA W TNCPCICKTHUBLI
pa3BuTHs. bruo6e3onacHOCTb.

Teopus 3BoI0UNH

Pa3zBuTre 5BOJIIONMOHHBIX UAEH, 3BoJIoNMOHHAs Teopuss Y. JlapBuHa. CuHTEeTHYECKas TeEOpHUs
3BOJIIOIMH. CBUJIETENIBCTBA ABOJIIOIMHU KUBOW MPUPOIbl. MUKPOIBOJIIONUSA U MaKpodBOItOLMs. Bu, ero
kputepun. [lomymsauust — dieMEHTapHas €AWHUIA SBOJIONMH. J[BWKYIIME CHIIBI DBOJIIOIUH, WX
BIIMSIHUE HAa TeHO(DOH I MOy siiun. HampapiieHus SBOJTIONHH.

MHuoroo6pa3ue opraHu3MOB KaK pe3yJbTat 3BOJonuH. [I[puHIKITBI KiacCupUKaIMU, CUCTEMaTHKA.
Pa3zBuruHe ;xu3nu Ha 3emiie

['unoTte3sl mpoucxoxaeHus xu3Hu Ha 3emie. OCHOBHBIE 3TaIbl ABOJIIOIMH OPraHUYECKOTO MHpa Ha
3emite.

COBpeMCHHHe MNpeACTAaBJICHHA O IIPOUCXOKACHHUHN 4YCJIOBCKA. 9BOJ’IIOI_[I/IH YCJIIOBCKaA (aHTpOHOFeHCS).
HBI/I)KYH_[I/IC CHUJIBbI AHTPOIIOI'CHE3Aa. Pacnul YCJIIOBCKA, UX ITPOUCXOKIACHUC U CANHCTBO.

Opra"usmsl 1 OKpY:KawIIas cpeaa
[IpucnocobaeHnst OpraHu3MoB K JIEHCTBUIO HKOJIOTUYECKUX (DaKTOPOB.

buoreonenos. DKocucrema. P33H006pa31/le 3KOCHCTEM. B3auMOOTHOILIEHUS HOHYJ'I}II_II/Iﬁ Pa3HbIX BUIOB B
OKOCHCTEMC. prTOBOpOT BCIICCTB MW IIOTOK 3HCPIrUU B ISKOCHCTCME. YCTOMYMBOCTh M JIMHAMHKA
skocucteM. llocrmeacTBUs BIMSAHUS ASATEIBHOCTH YEJIOBEKAa HA DKOCHCTEMEL. COXpaHeHI/IC
6I/IOpa3HOO6pa3I/IH KaK OCHOBa YCTOI\/’I‘H/IBOCTI/I OKOCHUCTCMBEI.

Crpykrypa 0uochepsl. 3aKOHOMEPHOCTH CylIeCTBOBAHNS OHochepsbl.

KpyroBopoTsl BemiecTB B 6uochepe. I'mobanbHbIe aHTponoreHHsie n3MeHeHus B Ouocdepe. [Ipobraemsl
yCTOWYHMBOTO pa3BUTHUs. [lepcrieKTUBBI pa3BUTHS OMOIOTUYECKUX HAYK.



IIepeuyeHb 12a00PATOPHBIX M MPAKTUYECKUX PaldOT.
10 knacc:
1. MexaHu3M caMOperyssiuu.
2. OGHapyKeHHE YIIIEBOIOB C MOMOIIBI0 KAUYECTBEHHBIX PEaKIIUK.
3. [IpuroToBneHne, pacCMaTpUBaHNE U OTIMCAHHE MUKPOIPENIapaTOB KIETOK PACTCHUIA.

4. CpaBHEHHE CTPOEHUS KIIETOK PaCTEHH, )KUBOTHBIX, TPHOOB U OaKTEepUid 110 MUKPOCKOTIOM Ha
TFOTOBBIX MUKpPOIIPENapaTax U UX ONMCaHUE.

5. HabOmroieHue MUTO3a B KJIETKaX KOHUMKA KOPEIITKa JTyKa Ha TOTOBBIX MHKpPOIIpEraparax.

11 knacc:

1. CocraBieHHE IEMEHTAPHBIX CXEM CKpPEITUBAHUS.

2. Pemrenne reHeTHYECKHX 3a1a4.

3. CpaBHEeHUE BUOB [0 MOP(POIOTrHIECKOMY KPUTEPHUIO.

4. BeIgBIieHUE TIPUCTIOCOOJICHUH OPraHU3MOB K BIUSHUIO PA3IIUIHBIX IKOJOTHUSCKUAX (PaKTOPOB.
5. CocraBiieHNE MTUIIEBBIX IIEIIEH.

6. OLileHKa aHTPONOTEHHBIX U3MEHEHH B IPUPOJIE.

Tabauna TemaTuueckoro pacnpenenaenust yacos B 10 - 11 kiacce

Ne KommgecTBo wacoB mo
Tema Kommyect | paboueil mporpamme no | yjabopa

BO YacoB KJaccam TOpHBIC
o paboThI
nporpamm
e B.B. 10 xnacc 11 ximacc
ITaceunux
a

1 BBenenune. buonorusa xak 5 5 1

KOMILJIEKC HayK O >KUBOM IpUPOJIe

2 MonexkynsapHbIi ypOBEHb. 12 12 1
3 Knerounslii ypoBeHb 16 16 3
4 Opranu3MeHHbIN YpOBEHb 10 10 2
5 [TonyIALMOHHO-BUI0OBOM YPOBEHb 8 8 1
6 OKOCHCTEMHBIN YPOBEHD 8 8 2
7 BbuocdepHslii ypoBeHb 9 8 1
8 PezepBHOE Bpemsi 2 1 0

UTOI'o 70 34 34 11




HanpaBjieHus1 NPOEKTHOM 1eATEJILHOCTH 00YYAIOIIUXCSH:
1. Tlumesbie 100aBKH ¥ 3I0POBbE YEIIOBEKA

2. JKu3Hb 11aCTUKOBOM OyTHUIKH
3. Bo3szeiicTBue QU3KYIBTYPHI U CIIOPTA HA OPraHU3M YeJIOBEKa
4. BunusiHHME cTpecca Ha OpraHu3M YeJoBeKa
5. JlomaiHsis mbUTh U €€ BIUSHUE HA OPraHU3M 4YeIOBeKa
6. Mycop — kak skoJsioruueckas mpoosiema ct. KucisikoBckoi.
3. TemaTnueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaCo0B,
OTBOAUMMBbBIX HA OCBOCHHUC Kﬂ)KI[Oﬁ TEMbI
1 u B Heneamro B 10 u 11 kaaccax. Beero 3a nBa roaa o0yuenusi 68 u.
10 KJIACC - 34 u.
Tempbl, OcHoBHOE coaep:kaHHe 110 OcHoBHBIE
BXOJsIlME B | TeMaM HanpasJIeHUs
pas3aebl. XapakTepucTHKA OCHOBHBIX | BOCHHMTATEJbH
BU/IOB JNeSiITeJIbHOCTH | oW
y4yamuxcs. AeSITeJIbHOCTH
1. Bgenenmue (5 4)
Buonorus kak | Taiinet  npupoowL. Hayunas | CaMOCTOSTEILHOE — ONpeneIcHue 12,5
KOMILIEKCHAS KapTHHA MUpa: y4€HbIe, HAay4Has | meyiell ydeOHOM MeATeTbHOCTH H
Hayka. (14) JIeSTebHOCTD, HAy4YHOE | COCTAaBIICHHE ¢ IUIaHa I[IpH
MHpOBO33peHNE. Pomb u Mecto | m3ydueHnn — pasmena  «OOrmmas
owmonornn B QopmupoBanuu | Omomormsi» B 10—I11 Kimacce.
HAYYHOU KapTUHBI mupa. | OnpeneneHve
IIpakTnueckoe 3HAQYCHHUE | OCHOBOIIONATAIOMIMX  IOHSITHIA:
OMONOTMUECKHX 3HAHWHA. | HAyYHOE MHUPOBO33pEHUE,
Coepemennvle  HanpaeieHus 6 | HaydHasl KApTHHA MUPA.
buonozuu.
CoBpemennbie | Memooonoecus 6buonozuu. Kusnp | CamocToATenbHas 1,2,5
HanpapjeHus B | KaK O0BEKT M3ydeHHs OHONOTHH. | HHPOPMALMOHHO-
ouonoruu (1y) | OCHOBHBIE KpuTEpHH (IPU3HAKM) | MO3HABATENbHAS JISATEILHOCTD C
KHUBOTO. pa3INIHBIMA HCTOYHUKAMH
Paszsumue npedcmasnenuii | nHGOPMAITIH B
yenogeka o npupooe. Pacmenus u | OTHOIICHHN CYIIECTBYIONIMX Ha
JlcuBOmHble Ha 2epbax cmpau | CETOMHSIIHUMN JIeHb ONMpeneNeHUH
mupa. TIOHSATHSI
Omnpenenenue «OKM3HBY, €€ KPUTHUYECKAs OIICHKA
OCHOBOIOJIATAIOMMX  TOHATHH: | U
METOMIONIOTHSI  HAyKH, OOBEKT | HHTEPIpPETAIMsl C TMOCISTYIOICH.
HCCIIEIOBAHMS, MOJITOTOBKON  WH(pOPMAITMOHHBIX
MpeAMET WCCICNOBAHMS, YKU3Hb, | COOOIICHHIA
KU3HCHHBIC B T.4. MOJIKPETUIEHHBIX
CBOICTBA. MYJIbTUMETHA-
PE3CHTAIUSAMU.
Metonasl Hayunsrii METO/I. Meronsl | Onpenenenue 1,2,5
Hay4HOTO UCCIICOBaHMUS B OMOJOTMH: | OCHOBOIOJNATAIOMINX  TOHSTHIA:
HO3HAHUS B HaO0/IeHHE, ONMCAHKE, | HAYYHBIH METO/I, METO/IbI
6uosnoruy. (1y) | M3Mepennue, CpaBHEHHE, | UCCIICIOBAHUS: HaOJo1eHNE,
MOZICIIUPOBAHUE,  OKCIEPUMEHT. | IKCIICPHMEHT, OIMCaHHE,
CpaBHUTEILHO-UCTOPHYECKUI U3MEpEHHe, CpaBHEHHE,
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METOZ. Otamnsl HAY4YHOTO
UCCIIEI0BAHUS.

Krnaccudeckas Moaens HaydyHOTro
METOAA. Meronsl  Hay4HBIX

UCCIIeIOBaHUH: abCcTparupoBaHue,
aHaJ M3 M CHHTE3, WJealu3alusi,
WHTYKIHST u JCAyKIIHS,
BOCXO)K/ICHHE OT a0CTPAaKTHOTO K
KOHKPETHOMY.

MOJEIUPOBAHUE, CPABHUTEIHHO-
HUCTOPUYECKUI METO/I.
CocraBieHre Ha OCHOBE paboThI €
y4eOHUKOM u JIPYTUMU
UH(OPMAITIOHHBIMU

HMCTOYHUKAMU CXEMBHI,
pacKpbIBaroOLIEH 3Tarnbl
MPOBEAEHUSA Hay4HOI'O

HUCCIICAOBAHUA U UX B3aUMOCBA3b.
Hcnonp3oBanue Mo  JKEJIAHHUIO
oboyuaroruxcsi UKT B perienuun
JTAHHOM 3aJ1a4H.

buonoruueckne | @yHnameHnrtanbHble 1nonoxkeHus | OmnpeneneHue 2,57
CHUCTEMBI KaK OUONIOTHH. VYpoBHEBasi | OCHOBOIONATAIOMINX  TOHSTHI:
peaMer OpraHu3anus >KUBOU TPUPOJIBI cucrema, Ouonornyeckas
M3yUeHNst (OMOMOrNYEeCKUX CUCTEM). cucreMa, 3MEPKEHTHOCTH,
61OIOTHIL DOHeprust U Marepusi Kak OCHOBA | CAMOpPEryJISIIHsL. OgBnanenue
(1a) CYIIECTBOBAHUSl OMOJIOTHYECKHX | METOJIAMH HAYYHOI'O TTO3HAHMUS,
cucreM. XpaHEHUE, pealiu3alus U | UCTIONb3yEMBbIMU npu
nepegaya TEHETUYECKON | OMOIOTMYECKUX HCCIIEOBAHUSX,
nHpOpMaITUH B 4yepesie | pa3BUTHE YMEHHH OOBACHATH WX
MOKOJIGHUH KaK OCHOBA JKW3HU. | PE3YJbTATHI B YCIIOBUSIX
B3anMopelicTBie  KOMIIOHEHTOB | BBIIIOJIHEHMUS.
OMOIOTMYECKUX cUCTEeM u
CaMOperyJIsIusl.
O6o0maromuii CaMOCTOSTEIBHBI  KOHTPOJIb | 2
YPOK. KOPPEKITUS yaeOHOI
(1u) JIESITENTFHOCTH C HCIOBb30BaHUEM
BCEX BO3MOXHBIX PECYpCOB JUIs
JOCTHKEHUS IIOCTaBJICHHBIX
nejledl W peanu3aly  IJIAHOB
JeSATEIbHOCTH.
JleMoHcTpaius HaBBIKOB
MMO3HABATEIHLHONU pedIeKCHU
IIpogyktnBHOE  OOWIEHWE W
B3aUMOJICHCTBHE B  Mpolecce
COBMECTHOM yaeOHon
JEATEIBHOCTH C Y4ETOM IO3UIUH
b119)9970:4 YYaCTHUKOB
JESITENbHOCTH.
MouJiekyasipublii ypoBeHb (12 4)
. Oo6mas XapaKTepPUCTHKA CaMoCTOsATEIbHOS ompenenenue | 2,5
MonekyisipHble | MOJICKYJIIPHOTO YpOBHs | UM ydeOHOH  JIeATENBHOCTH 1
COCTaBIICHHE € IUIaHA.
OCHOBBI JXH3HH. | OpraHH3AaLHH KUBHH. | pnenenenie  OCHOBOMONATAIONIEX
(14) XMMUYCCKHH COCTAB | nopsTuit: aTtoMbl M MONEKYIBI,
OpraHnu3MoB. XUMHUYECKUE OpPraHMYeCKMe M HCOPraHUYECKUE
3JIEMEHTBI. MaKpO3JIEMEHTHI U | BEIIECTBA,  KOBAJICHTHAS  CBA3D,
MI/IKp ODJIEMEHTEI. AT OMBEI H MaKpO3JIEMEHTHI, MUKPOIJIEMEHTHI,
OmomoNMMMepEl: TOMOMONHMEPH
MOJIEKYIIBI. KoBanentnas
TETEPONOIUMEPHI.
cBaA3b. HeopraHmuyeckue W | Canocrosrensnas
OpraHu4YeCKuc BEIICCTBA. | nH(MOPMAIIOHHOIO3HABATEIbHAS
MHuoroo0Opa3ue OpraHHYECKUX | ACATENBHOCTE €  Pa3IMYHBIMH
BEILECTB. BrononumMeppr; | ACTOIHIKAMI nHpopmanmy, e
KpUTHYICCKAA OILICHKa n
rOMOHOHHMep bl u HUHTEpHIpCTAlUA oo BOIpocaM
TFeTCPONOJINMEDBL. XAMHYECKOTO  COCTaBa  JKHBBIX
OpraHnu3MoB. (I)OpMI/IPOBaHI/IC
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coOcTBeHHON TIO3UINN 1o
OTHOILICHUIO K uHbOpMaIUH,
MONTy4aeMOW U3 Pa3HBIX MCTOYHUKOB.
IIponykTuBHOE obreHne u
B3aMMOJIEHCTBUE c JpyTUMU
y4acTHUKaMHU y4eOHOM

JEATENIFHOCTH  TIPU  OOCYX/IECHUU
npobieM pa3paboTKK yY9eHBIMH |
BHEJIPEHUSI B IIPOM3BOACTBO HOBBIX
HUCKYCCTBEHHO CO3/IaHHBIX
OpPTraHUYECKUX BEIIECTB.

Heoprannueckue
BEILIECTBA, UX
3HaueHue (1u)

CTpyKTypHBIE  OCOOCHHOCTH
MOJIEKYIBI ~ BOABI H €€
cBoiicTtBa. Bonopoanas cBs3b.
I'uapodwmibHbie u
ruipopoOHbIE BEILECTBA.
Comu W UX 3HAUYEHHE IS
OpraHu3MOB.

bygepuvie coeounenus.

OmnpeneneHne  OCHOBOIIOJIAraroIINX
TIOHSITHI: BOJIOpO/THAS CBSI3b,
PO UITbHBIE BEIIIECTBA,
rupodoOHbIe BEIIIECTBA.
CaMocrosTenpHas
nH(OpMaLMOHHOIIO3HABATENbHAS
JIeATENbHOCTh c pa3IuIHBIMU
UCTOYHMKaMH  uHpopManmuu 00
0COOEHHOCTAX HEOpraHNYeCKHX
BEIIECTB, BXOMSAIIMX B  COCTaB
JKMBOTO, €€ KpPHUTHYECKas OLEHKa U
MHTEPIpeTaIHs.

IIponyxTuBHOE ob1renne U
B3auMOJIEHCTBHE B rporecce
COBMECTHOI y4eOHOH JesTeNbHOCTH
c y4€TOM MIO3ULUU JIpYTUX
Y4aCTHUKOB ACATEIIbHOCTH.

Pa3BuTne no3HaBaTeILHOTO HHTEpECca
B nporecce M3y4EHUsI
JIOTIOJIHUTENBHOTO MaTepuana
yueOHHKa

2,5

Opranunueckue
BEIECTBA!

JUOUABL U UX
3HaveHwue (149)

Jmmmaer, ux
byHKINA.
KHUPBIL.
Bocxka.
Crepoupl.

CTpOEHHE H
Heiirpanbasie
DdupHble  CBS3M.
dochoaunus.

OmnpenencHue  OCHOBOIOJAraroIINX
NOHSATHUM: JIMIMIbI, HEUTPaJIbHBIC
KHUpBI, O(QUpHBIE CBs3M, BOCKAa,
dochonumnupl, CTEPOH/IbI.
JemoncTpanus BJIaJCHUS
A3BIKOBBIMHU CpencTBaMu ISt
XapaKTEPUCTUKU XHUMUYECKOT 0
cocTaBa JKHUBBIX OpraHNu3MOB.
Pemenne Ouonmormyeckux 3amad Ha
OCHOBE BIIAJICHUsSI MEXIPEIMETHBIMU
3HAaHMAMH B 00JIaCTH XMMUH.

IIpoxykTuBHOE 00IIIeHIE "
B3auUMOJIEHCTBHE B rporecce
COBMECTHOH Y4eOHOH NesITeIhbHOCTH
c Y4ETOM MO3ULMU  JIPYrHX
YJaCTHHKOB JEATETbHOCTH 1o
BOIIPOCaM MIPUMECHEHHUS
CIOPTCMEHAaMH aHaOOJIHKOB.

2,57

Opranunueckue
BEIIECTBA!
YIJIEBOABl U MX
3HayeHue (1)

VYrneBoasl  (caxapa), ux
CTpOEHHUE Hu GbyHKIMH.
MoHocaxapusl.

Jucaxapupl.
Onurocaxapuibl.
[Tonmcaxapuesl.

OrmpezieneHne  OCHOBOIONATAIOIINX
HOHATHI: YrIIEBOIBI, MOHOCAXaPHUIIBL,
JIFCaxapHIbL, OJIUTOCaxapHIpl,
MO CAXaPHUIIBL. JdemoHcTpanus
BIIQJICHUS S3BIKOBEIMH CpEICTBAMU
IUISL  XapaKTePUCTUKH XHUMHYECKOTO
cocraBa JKHBBIX OpraHH3MOB.
Pemenne Owonormueckux 3agad Ha
OCHOBE BJIAJICHHSI MEXIIPEIMETHEIMU
3HAHUSIMHU B 00JIACTH XUMHH.

OBiazeHne  MeTOaMH  HAYJHOTO
MO3HAHUS, HCHONB3YeMbIMH  TIpH
OMONOTMYECKUX HCCIICAOBAHUSIX B
nporecce BBITTOJTHEHHSA
nabopaTopHoH paboTsl Ne2

2,5
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PazBurne
pe3ynbTaThI
9KCIIEPUMEHTOB.

yMEHHN 00BSICHATE
OMOJIOTMYECKUX

buononumepsi.
benku. CocraB u

CTPYKTYpa
oenkoB. (1)

benku. CocraB u cTpykTypa
OEJKOB. Hesamennmeie
aMHHOKHCIOTHL.  [lenTuanas
cBs13b. Kondopmarus Genka. I
100yIsIpHBIE u
bubprLIsIpHBIC OeNKH.
Henarypanus.

OmnpeneneHne  OCHOBOIOJIArarOIINX
TIOHSATHIA: He3aMEHUMBbIE
AMHMHOKHCIIOTBI, TENTUIHAS CBS3b,
KOH(popMarus Oenka, TI00YIsIpHBIE
u ¢ubpnsipHEBIC Oenxw,
JICHaTypalys. [poxykTuBHOE
oOmeHne ¥ B3aUMOJEHCTBHE B
mpolecce  COBMECTHOW — yueOHOM
JEATENBHOCTH ¢ Y4ETOM TO3UIIMU
JPYTUX YYACTHHKOB JEATEINbHOCTH
npu  OOCYXKICHHU  OCOOCHHOCTEH
cocTaBa M CTPYKTYphl  OEJIKOB.
CamocrosrensHas HH(POPMAIIOHHO-
NOo3HaBaTellbHas  JEATENbHOCTh  C
Pa3ITHYHBIMH HCTOYHHKAMHU
uHpopmanum, €  KpUTHYCCKas
OIICHKA U MHTEPIPETAIHS.

2,5

benku n nx
3HaueHue. (1u)

OyHKIMU OenKoB.
CrpykrypHbie Oenku. benku-
¢depmentsl.  TpaHcopTHBIE
Oenku. benku 3amuTel  ©
HaIaCHHUS. CurHaJTbHBIC
O6enku. benku- penentopsl.
benku, o0ecreynBaroIye
IBIDKEHHE. 3amacHble OSIKH.

OmnpeneneHne  OCHOBOIOJIATAIOIINX
NOHATHH:  CTPYKTYpHBIE  OenKwy,
6enku-(hepMeHTHI, TPAHCIIOPTHBIC
OenKH, CHTHAjJbHBIE O€IKH, OenKu
3allUThI u HaraacHus, 6CJ'IKH—
PeLenTOPEI, OenKHy,
o0ecrieunBaroIe NIBIDKEHHE,
3anacHele Oenku. CamocTosTeIbHAs
HH(POPMAIHOHHO-TTO3HABATEIbHAS
JIeATENbHOCTh c Pa3ITHYHBIMH
UCTOYHUKAMH  HHpOpMAIMU  TI0
M3Yy4CHUIO OCITKOB U BBIMOIHAEMBIX
umMu  QyHKIMH, €€ KpuUTHYecKas
OlIeHKa u UHTEpIpeTalys.
®dopMupOBaHHE COOCTBEHHOU
MO3UIMKM O  OTHOIICHHIO K
Ouonornueckon unpopmanuu,
MOJIy4aeMOoW 13 pa3HbIX HCTOUHHKOB.
Pa3BuTHE TO3HABATENHLHOIO HHTEpECa
Npyd  U3YYEHHH JOTMOJIHHUTENHLHOTO
MaTepHasia yueOHHKa.

2,5

DepMEeHThl —
OHOJIOTHYECKUE
KaTaJln3aTopHhI.

(14)

Mexanuzm NEUCTBUS
KaTaJau3aTOPOB B XUMHUYECKUX
peaKkuusx. DHeprus
aKTUBALIUU. Crpoenue
(dbepmeHTa: aKTUBHBIA IEHTP,
cyOcTpaTHasi crnenupuIHOCTb.
Kodepmentsr. OTnnuns
(hepMEeHTOB OT XHMHYECKUX

KaTaJln3aTOPOB. benku-
AKTUBATOPbI u OenKku-
UHTHOUTOPBI.

OmnpenencHue  OCHOBOIONAraroIux
MOHATHI:  3HEprus  aKTHBALUH,
aKTHBHBIH  IIGHTp,  CyOCTpaTHas
crenu(puIHOCTb, KO(epMEHTHI,
OeTKN-aKTUBAaTOPHI u Oenku-
WHTHOUTOPBHI. IIponykTuBHOE
OOIllEHHE W  B3aMMOJEHCTBHE B
MpoIecce  COBMECTHOW  ydeOHOU
JEATEIPHOCTH C Y4ETOM MO3UIMU
JPYrUX YYacCTHHUKOB JEATEIbHOCTH
npu 00CYKIIEHUN OTIIIYHS
(hepmeHTOB oT XUMHYECKIX
KaTalM3aToOpoOB, TIPH  OOCYXICHUU
BIIMSIHAS KPUTHYECKOTO TTOBBIIICHUS
TeMIlepaTypsl Telda dYeloBeKa Ha
aKTUBHOCTH (pepmeHTOB. OBnajicHNe
METOJaMH  HAayJyHOTO  ITO3HAHWA,
WCTIOIb3yeMbIMH pu
OMOTOTMYECKUX HCCIEIOBAHMAX TPU
BBINTOJTHEHUN J1a00paTOPHON pabOTHI
«Karanntrdeckas AKTHBHOCTB
(hepMEHTOB (Ha PUMEPE aMUIIA3HI)».
Pa3Butne yYMEHUil OOBSCHATH
pe3yIbTaThI OHMOTOrHIECKIX

2,5
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OKCIICPUMCHTOB

Hanorexuouo-

'y B OMOJIOTHH.

O06o06marommit
ypok. (14)

CaMoOCTOATENBHBIA ~ KOHTPOIb U
KOppeKIMsl y4eOHOH NesITelbHOCTH C
WCIIOJIb30BAaHUEM BCEX BO3MOXKHBIX
pecypcos Ui JOCTIKEHHUS
TIOCTaBJICHHBIX IIENeH M peann3anyu
TUTAHOB JIESITENTBHOCTH.
JemoHcTpanus HaBBIKOB
TI03HABATENILHON pedIeKCHH.

2,5

Opranunueckue
BEILECTBA!
HYKJICUHOBBIE
kucnotel: JJHK
u PHK. (1)

Hyxneunossie kucnorsi: JJHK
U PHK. Ocobennoctu
CTpOEHUs u byHKIIH.
Hyxneorun. [TpuHnun
KOMILJIEMEHTApHOCTH.
Pemukamms  JIHK.  Ponsb
HYKJIIEMHOBBIX  KUCJIOT B
peanu3anui  HacJeJICTBEHHOU
nHpopmanuu. ['en.

OmnpeneneHne  OCHOBOIOJIAraroIINX
TOHATHIA: HYKJICHHOBBIC KHCJIOTHI,
JIE30KCUPHOOHYKIIENHOBAsT KHCIIOTa,
PHOOHYKIIENHOBAS KHCIIOTa,
HYKIJIEOTH]I, TIPUHITHIT
KOMIUIEMEHTapHOCTH, TEH.
IIponykTuBHOE o0IeHne u
B3aUMOJICHCTBHE B npotiecce
COBMECTHOI y4eOHOH IesTenbHOCTH
c y4€TOoM MO3ULUU JIPYTHX
YYACTHUKOB  JICATCIBHOCTH  TPH
OOCYXIIEHUH CTPOCHUS W (DYHKIIMA
HYKJICHHOBBIX  KHCJIOT. PereHue
OMONIOTHYECKUX  3aJad B LENAX
noaroroBku Kk EI'D.

Pa3BuTne no3HaBaTeLHOrO HHTEpECca
K W3y4EHUIO OHOJIOTMH B IIpolecce
1/13yqemxm JOIIOJIHUTECIIBHOI' O
MaTepuasa yueOHHKa

2,5

HApyrue
OpraHn4yecKue

BEIeCTBA
kineTkn: ATO,
BUTaMUHBI (14)

Ponp HykneoTumoB B oOMeHe
BemiectB. AT®. ['maponus.
Makpospruueckue CBSI3H.
AT® «kak yHUBEpCaJIbHBIN
AKKyMYJISITOP SHEepruu.
MHuoroo6pasue
MOHOHYKJIEOTH/IOB
Butamunsl.

KIJICTKH.

Ompenenenie  OCHOBOIOJIATAIOIINX
TOHSITHM: ATO, TUAPOJIN3,
MaKpOIPIHYECKUE CBA3M, BUTAMUHBL.
[IponykTuBHOE o0IIIeHIE "
B3auUMOJICHCTBHE B npouecce
COBMECTHOH y4eOHOH NesTenbHOCTH
c y4€TOM MIO3ULUU JIpYrux
YYaCTHUKOB  JEATENBHOCTH  TPH
00CY)K/IEHHH BOIPOCOB 00ECIEeYeHUS
YEIOBEKOM CBOMX MOTPEOHOCTEH B
SHEPrUu u BHUTAMHUHAX.
CamocTosTenbpHas
nH(pOpMAaLIMOHHOIO3HABATENbHAS
NIeITENLHOCTD C pa3TMYHBIMU
WCTOYHMKAMU HH(POpPMAIMA O POJIU
HYKJICOTHIOB W  BHUTAaMHHOB B
OCYIIECTBIICHUH IPOIIECCOB

2,5

Bupycsr —
HEKJIETOYHAas
(dhopma KH3HH.

(1)

Bupycsl — Heknerounas ¢opma
*u3HU. MHOrooOpasue BHPYCOB.
JXu3HeHHBIE IMKIBI  BHPYCOB.
[Mpo¢pumnakrrka BUPYCHBIX
3aboneBanuii. Bakiuna.
Hanomexnonozuu 6 buonozuu.
Pemposupycor — napywumenu
OCHOBHO20 npasuna
MONEeKYIAPHOU OUOn02UU.

OmnpeneneHnre  OCHOBOMONATAIOIINX
TIOHSTHIA: BUPYCHI, BaKIMHA.

IIpoxykTuBHOE 001IIeHIE "
B3auUMOJIECTBHE B nporecce
COBMECTHOH Y4eOHOH NesITeIhbHOCTH

c Y4ETOM MO3ULUN  JPYTUX
YYaCTHUKOB  JIEATENBHOCTH  IIPU
00CYKIIEHIHN TIPOOTIEMBI

NPOMCXOXK/ICHUS] BUPYCOB M IIPUYHH,
Ha OCHOBaHHMH KOTOPBIX MX OTHOCAT K
JKHBBIM OpTaHHU3MaM.

CamocrosiTenbHas WHPOPMAIIMOHHO-
NO3HaBaTellbHAsl  JEATENBHOCTh  C
Ppa3INYHBIMH MCTOYHHKAMH
uHpOpMAIMM O BHUpPYCax M HUX
JKM3HEHHBIX IUKIaX, €€ KpUTHIecKas

OLICHKA u HMHTEpPIIPeTaIHsL.
dopmupoBaHue COOCTBEHHOM
MO3UIIMM MO  OTHOIIGHHIO K
Ononornaeckon nHpopmanum,

2,5
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MOJIy4aeMOM M3 Pa3HbIX UCTOUYHUKOB.
Pemenne Owuosormueckux 3azad B
LIEJISIX MOATrOTOBKH K EI'D.

O06o0marommit
ypok.(1u)

CaMOCTOATENBHBI ~ KOHTPONb U
KOppeKIHsl y4eOHOH NIesITelbHOCTH C
UCIIOJIB30BAaHUEM BCEX BO3MOXKHBIX
pecypcos Ui JOCTHXEHHUS
MOCTAaBJICHHBIX LEJIEH U pealn3aluu
IUTaHOB JIeSITENbHOCTH.
JemoHcTpanus HaBBIKOB
MO3HABATENLHOH peduieKcHn
IIponykTuBHOE oOIeHne u
B3aUMOJICHCTBHE B rporecce
COBMECTHOHM y4eOHOH HesTeTbHOCTH
c y4€TOM MO3ULUU  JPYIHUX
YYaCTHHUKOB JAEATETBHOCTH.
YBepeHHoe MOJIb30BaHNE
OMONIOrMYecKo TEPMUHONIOTHEH B
npeaenax U3y4eHHOM TeMbl

3. Knerounsliii ypoBensb (16 4)

Crpoenue
kieTku (7 v)

Obmas

KJIETOYHOTO
OpraHu3aIuy. O6mme
CBEJICHUS 0 KIIETKE.
[uTonorusa — Hayka O KJIETKE.
MeTobl  M3ydeHUS  KIETKH.
Knerounass teopusi. Ctpoenue
kieTkd. CXOJCTBO MPHUHIIMIIOB
MOCTPOCHHUS KJICTKU.
OcHOBHBIE YaCTH ¥ OPraHOMUIbI
KJICTKH, 1704 GbyHKIINH.
OcobGenHoctu CTPOCHUS
KJIIETOK MIPOKAPUOTOB u
aykaproToB. Cropbl OaKTepHid.

XapakTepucTHUKa
YPOBHSI

CamocrosTensHoe oTpezieieHue
Heau  y4eOHOW  JIedaTeNlbHOCTH U
COCTaBJICHUE €€ II1aHa.

OmnpefneneHne  OCHOBOIIOJIATAIOIINX
MOHATHIT:  IUTOJIOTHSI,  METOJbI
N3Yy4YCHUA KJICTKH,
yIabTpaleHTpudyrupoBaHue,
KiIeToyHas Teopus.  OnpenencHue
OCHOBOIIOJIAr AIOIIUX HOHATHIA:
KJIETOYHasi CTEHKa, IJIMKOKAJIHKC,
9HIONUTO3: (HaronuTo3 M MUHOLMTO3,
9K30LMTO3, PEeLeNIys, THanomia3ma,
LIUTOCKENET,  KJICTOYHBIA  LIEHTP,
LEHTPUOIU dopMupoBaHUE
cOOCTBEHHOM MMO3UIIAHA o
OTHOIICHHWI0O K  OHONOrHYecKon
undopmanmy,  molydyaeMoul U3
Pa3HBIX HCTOYHHKOB.
Ucnonp3oBanne cpeacts MKT s
HOJIT OTOBKH HUH(OPMAIIMOHHOTO
cooOIIeHus U MyJIbTUMEANA-
Ipe3eHTaluH.

Pa3Butne no3HaBaTeNnLHOrO HHTEpECA
K M3Y4EHHIO OWOJIOTMH B Mpolecce
U3y4CHUS JOTIOJTHUTENBEHOT O
MaTepHuana yueOHHKa

1,2,5,7

Merabonusm
kieTku (9 u)

JKu3HenesaTenbHOCTh  KJIETKH.
OOMeH BCIICCTB u
MpeBpallleHue  JHEePTUh B
KIIETKE.

MeTaboau3M: aHabONIU3M U
KaTtabonu3M. DHepreTHYecKuit
u IJIACTUYECKUN 0o0OMeH.
OKHCIUTEIBHOE
¢bochopumumpoBanue.
Cnupmosoe 6pooicerue. Turibl
KJIETOYHOTO MMUTaHUS.
ABTOTpOGBI U TETEPOTPOdBHL

OmnpeneneHnre  OCHOBOMONATAIOIINX
TTOHSTHIA: oOMeH BEIIECTB,
SHEPreTUICCKUit obOmeH,
IJIACTHYECKUH OOMEH, MeTabOoIIM3M.
OmnpeneneHre  OCHOBOMONATAIOIINX
noHstuii:  I'muxomms.  Knerounoe
JIBIXaHHUE. uxn Kpebca.
HeixatenpHass wenb. OmnpeneneHue
OCHOBOITOJIATaIOIINX TOHSTHIA:
THIIBI KJIETOYHOT'O MMUTAHMS,
aBTOTPOGBI u
TeTepOTPOdHI, XEMOCHHTE3,
¢orocuHTE3. Omnpenenenue
OCHOBOIIOJIATAIOIINX TIOHSITHI:
MHTO3, MeHo3a, JKM3HCHHBIA ITHKI

2,5,7
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XeMOCHHTE3. doTtocuHTE3.
®dotosu3 BOJIbI. ki
KansBuna.

buocunTe3z Oenka. XpaHeHwue,
mepenaya W peanm3anus
HACJIeICTBEHHOW HH(pOpMaLUH
B KieTke. I'eHeTHUeCKU KO,

Matpu4ssii CUHTE3.
[Tommmcoma. KneTrouyHbll 1UKI:
uHTepdasza u JICJIEHHUE.
Amonto3. Mwuto3, ero ¢assbl.
buonorunueckoe 3HAYCHUE

MHTO3a. Meilio3, ero MexaHnu3m
U OHOJIOTUYECKOE 3HAYECHIUE.

KIICTKH, uaTephasa,
Metadaza,  anadasa,
PpeRyILTUKATIHS,
[IEHTPOMEpa,  BEPETCHO
aMHTO3, alloNTo3
IIponykTuBHOE obreHne u
B3aNMO/IECTBHUE B Tporecce
COBMECTHOHM Y4eOHOH NesITeIhbHOCTH
c y4€ToM MO3ULUU  JIPYrux
VYACTHHKOB  JICATCIBHOCTH  MPHU
00CyXeHIH HPOIECCOB
KU3HENEATCITHHOCTH KJICTKH.
CamocrosTenbHas
nH(pOpMaLMOHHOIIO3HABATENbHAS
JIeATENBHOCTh c Pa3TUYHBIMA
UCTOYHUKAaMU  wHpopMaImu 00
oOMeHe BeIIeCTB W MpeBpalleHUH

npodasa,
tenogasa,
XpOMaTHIIbI,
JIeTICHMS,

Konbrorammsi XpoMOCOM M | sHepruM B KIETKAaX  pasiHUHBIX
KpoccuHroBep. COMAaTHYECKHE | OPraHu3MOB, €& KPATHYECKas OLCHKa
- HOIOBEIE KIeTkn. | 1 MHTepnperaums. Dopmuposanue
cOOCTBEHHON TIO3UIIMN o
I'amerorenes. o
OTHOIICHHIO K  OWOJOrHMYeCcKOit
nHpopmanu, MoTy4aeMon u3
Ppa3HbIX HUCTOYHUKOB.
UcnonwzoBanne cpeacte UKT s
[IOATOTOBKHU MH(OPMAIMOHHBIX
COO0O0LLIEHUH 5 MYJIBTHME/INA-
MpE3EeHTalUN.
BaKIIOUYNTEILH IIponyxTuBHOE obIeHne u|2
bl B3aHMO£[eﬁSTBHe uB npouecce
Y —— COBMECTHO y4eOHOH esTeNbHOCTH
¢  yu€ToM  TO3MIMH  JAPYrHX
YPOK Y4aCTHUKOB JIeATETbHOCTH.
KOH(EpEeHITUS CamocTosTesbHas
10 UTOTaM HMH(POPMAIMOHHOMO3HABATEIbHAS
yaeGHO- JESITETbHOCTh c pasIHIHBIMH
UCTOYHHKaMH  uHpopMaumu, e
HCCIIEI0OBATEIILC
y KPUTHYECKas OLICHKA u
KOH H MHTEpIPETaIHs. dopMupoBaHue
MPOEKTHOM COOCTBEHHOM TIO3HLHH o
IEATEIHLHOCTH. OTHOIIIEHUIO K OHOJIOrUYECKOi
(1) uHpOpMaLUH, noiryyaeMol W3
pa3HbBIX HCTOYHHKOB.
Ucnonp3oBanne cpencte UKT B
pereHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
11knacce - 34 yaca
Temsl, Bxoasimue | OcHOBHOe  coAep:kaHMe IO OcHoBHBIC
B pasjeJbl. TeMaM XapakTepucruka OCHOBHBIX | HANIPaBJICHUA
BH/IOB JNesITeJIbHOCTH | BOCIIUTATEIbHOM
YYALIMXCS. AeITeJIbHOCTH
Opranusm (10 u)
Opranusm — Oprann3MeHHbI ypoBeHb: o0mas | CamocTosiTenbHoe —omnpeaeneHue | 2,5
enuHoe nenoe.(14) | xapakTepucTUKa. Oco0b. | menu
’KuzHenearenbHOCTh OpraHu3Ma. | y4eOHOH JIEATENBbHOCTH u
OcHOBHBIE IIPOLIECCHI, | COCTABJICHUE €&
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Opoucxoadmuc B OpraHusme.
PasmuoxeHnue OpraHnu3MoOB:

TJIaHa. Onpenenenue
OCHOBOIOJIATAIOIIUX TTOHSATUI:

Oecrionoe u monosoe. ['ameTsl. oco0b, Oecrmomoe W TONOBOE
lammouanplii W JIUIUIOWIHBIA | pa3MHOXKEHUE,
Habop XPOMOCOM. | TaIUIOWJHBIA W AUIUIOWIHBIA
I'epmadpoanTsr. Habop
3Hauenue pasHbIX BUJIOB | XpOMOCOM, TaMeThl, CEMEHHUKH,
pa3MHOXKEHHUSL. SUYHUKY,
Perynsuust gyHkumii opranusma, | repMadpOAUTH3M.
roMeocTas. [MponyktuBHOE  OOLICHWE W
B3aUMOJICHCTBUE B  MPOLECCE
COBMECTHOM y4ueOHOM
JIEATENBHOCTU € Y4ETOM ITO3ULIUU
IpYyrux YYaCTHUKOB
JEATEIILHOCTH TpU  00CYXKIICHHH
MPOIIECCOB  JKU3HENEATEIBHOCTH
opranusmoB. CamocTosTenpHas
WH(POPMAITHOHHO-
MO3HABATeIbHAS JIEITEIbHOCTh C
Pa3sInIHbIMU HCTOYHHUKaMHN
UHpOpMAIUH,
PazButne monmoBeix | IlomoBeie  kmerku.  PasButme | Ompenencure 2,5
kieTok. CriocoOsr MOJIOBBIX KJIETOK. ['ameroreHes: | OCHOBOIONATAIOIINX  ITOHSTHIA:
pa3sMHOXKEHHUS ¥ OOTeHE3, CIIEpMaTOTeHE3. | TaMETOTeHe3, OOTeHE3,
paCTeHI/Iﬁ u HaHpaBI/ITe.HBHBIe TEbLA. | CIIEPMATOIr€HE3, HAIIPABHUTCIILHBIC
JKUBOTHBIX. (11) ITonoBoit MpoIECC. | TENblIA, Hapy>KHOE
OmioJoTBOpEeHUE: HApY)KHOE H | OIUIOJIOTBOPEHHE, BHyTpEHHEE
BHyTpeHHee. AKpocoMa. 3Urora. | OIUIOJOTBOPEHUE, aKpocoma,
3urora. [IpoayKTUBHOE OOIICHHE
W B3aUMOJIECUCTBHE B TMPOIECCE
COBMECTHOM yaeOH oM
JEATEIbHOCTH C Y4€TOM IO3UIIU
JIpyrux YYaCTHUKOB
JEATEIBHOCTH IpU 00CYXIEHUU
M3y4aeMoro MaTepuaia.
PazBurue M03HABATEJIBHOTO
MHTEpeca K M3Y4YCHHUIO0 OMOJIOoTuu
B nporecce H3Y4EHUS
JOIOJTHUTEIEHOT O MaTepuaina
yaeOHHKa
NnnuBuayansHoe WnnuBuayansHoe paszsutue | OnpeneneHne 2,5,6
pa3BuTHE opraHusma (oHTOTreHE3). | OCHOBOIOJATAIOIIUX  IOHSTHIL:
opraamma. (14) [lepronast OHTOTEHEe3a. | OHTOT'€HE3, (unorenes,
OMOproHaTBEHOE pasBuTHE. | SIMOPHOHAIBHBINA TIepUO]I,
3apozplieBbie JIUCTKU. | TOCTAMOPUOHATBbHBIN MIEPUOZ,
[loctaomOpnoHanbHOE  pa3BUTHE. | IpoOJIeHHE, OmacToMepsl,
Turmer OHTOreHe3a. | Omacryna, ractpyna, SKToAepMa,
Buorenernueckuii 3aKOH. | BHTOAEpPMA, ME30AepMa, HelpyIa,
[IpuunHbl HapylIeHU# pa3BUTHUS. | HEpBHAS TpyOKa,
PenponykrusHoe 30pOBbE; | OMOTeHETHYECKUN 3aKOH.
MOCIEACTBUsL BIUsHUA ankorons, | [lponyktuBHOoe — oOmeHue  u
HUKOTHHA, HapKOTUYECKUX | B3aUMOJEWUCTBHE B  IIpolecce
BEIIECTB HAa  HAMOPHOHAJBHOE | COBMECTHOU yueOHOi
pasButHe uenoBeka. JKusHenHbie | NEITEIBHOCTH C YU4ETOM HO3ULUH
YUKl PA3HBIX 2PYIN OP2AHUSMOS. | APYTUX YYaCTHUKOB

JEATEIBHOCTH TpU  00CYXIECHUH
0COOEHHOCTEH WHIMBHIYaIbHOTO
pasBUTHS Yy pasHBIX TIpynn
opranu3moB.  CamocTosiTenpHas

17




I/IH(I)OpMaL[I/IOHHOHOBHaBaTCHLHaSI

JIEATEIbHOCTh €  pa3IHuYHBIMH
UCTOYHUKAMH HWHPOpPMAIMKA O
JKU3HEHHBIX ~ LHUKJIaX  pasHbIX
Ipymnm OpPraHU3MOB, eé
KpUTHYECKast OLICHKa u
MHTEpPIIPETAIHSL.
dopmupoBanue COOCTBEHHOI
NO3WIMU TIO0 OTHOWIIGHHIO K
Ouonornueckod  WHGpOPMALUH,
IIOJIy4aeMOH us3 Pa3HbIX
HUCTOYHUKOB. Hcnonp3oBanue
cpenctB  MUKT mns moumcka
yueOHon uHpOpMaIIH "
MOJITOTOBKH MyJbTUMEINA-
IIpe3eHTaluu.
I'eneruka, metoasl | HacnenctBeHHOCTH u | OnpeneneHue 2,5
TCHETHKH. 3aKOHBl | U3MEHYMBOCTh. [ €HETHKa KaK | OCHOBONOJATAIONINX  TOHSTHH:
HACJICCTBEHHOCTH | Hayka. Meroabl TeHeTukd. [ | reH, TeHeTWKa, THOpHIu3aIus,
I""Mennens. (19) €HeThYecKass TEpPMUHOJIOTUS U | YuCTad JIMHUA, TEHOTHI,
CUMBOJIMKA. 3akoHbl | GeHoTHIL, reHo(OH,
HacnenacTBeHHocTH [. MeHnmens. | MOHOTHOPHAHOE — CKpEIMBaHUE,
XpomocomHast TEOpHs | JOMUHAHTHOCTh, PEIECCHBHOCTS,
HaciencTBeHHOCTH. OmnpenesieHne | paciieryieHue, 3aKOH YHCTOTHI
nona. CuoersieHHoe ¢ mosoM | ramer. [IpoayktuBHOe oOiieHne u
HacJe0BaHHE. B3aMMOJEHCTBHE B  TIpoIecce
COBMECTHOM yaeOHOI
JIESITENFHOCTH € yYETOM MO3UITIH
TIPYTUX YYaCTHHKOB
JESITENFHOCTH TIPH  0OCYKICHUU
3aKOHOMEPHOCTEH HacIeTOBaHUs
MIPU3HAKOB. Pemienue
OMONOTHYECKUX  (TEHETHYCCKIX )
3a7a4 Ha MOHOTHOPHITHOE
CKpelllMBaHUE. PazButue
MO3HABATEIBHOIO  HMHTEpeca K
M3YYEHUIO0 OWOIIOTWH B TIpoOIlecce
M3yYEHUS JOTIOTHUTENTFHOT'O
MaTepuana yaeOHUKa
Hemonnoe Hemonnoe nmoMuHHpoBaHue. | OnpenencHue 2,57
JOMUHUPOBAHUE. I'erotun u (heHOTHI. | OCHOBOIONATAIONINX  TTOHSTHA:
l'enotum n AHanmM3upyroIee CKpeBaHie. | HEMOJTHOE JIOMAHHAPOBaHNUE,
dheHoTum. aHATM3UPYIOIISe CKPEIBaHHE.
AHanm3upyroniee IIpogyktnBHOE  OOWEHWE |
ckpemBanue. (149) B3aMMOJCHCTBHE B  TIporiecce
COBMECTHOM yaeOHoI
JIESITENTFHOCTH € YIETOM TO3UIIHH
TPYTUX YYaCTHUKOB
JIESITENTFHOCTH TIPH  00CYKISHUU
3aKOHOMEPHOCTEH HacIe0BaHus
MIPU3HAKOB. Pemenue
OMOJTOTHYECKUX  (TEHETHYCCKHX )
3a/1a4 Ha MOHOTUOpPHUTHOE
CKpEIIMBaHUE.
Hurunbpugnoe HAurnbpugnoe ckpemmBanue. | Onpenenexnue 2,57
CKpELINBaHUE. 3aKkoH HE3aBUCHMOTO | OCHOBOIIOJIATAIOUIMX  OHSTHIA:
3aKkoH HaCJIeI0BaHUs MPU3HAKOB. | IUTHOPUAHOE CKpELINBaHUE,
HE3aBUCHMOTO OrpannueHusi JelicTBHsl 3aKoHOB | pemérka IlenHera, He3aBHCHMOE
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HaclleI0BaHUs
npu3HakoB. (149)

Mennens.
Yenosus
Menoens.

6bINOJIHEHUSl  3AKOHO6B

HacnenoBanue.  [IpomykrtuBHOE
o0lIeHre W B3aMMOJCHCTBUE B
npolecce COBMECTHOH y4ueOHOH
JEATEILHOCTH C YUETOM HO3UIUH
JpYTuX YYaCTHUKOB
JEATEIbHOCTH TpU 00CYXKICHUH
3aKOHOMEPHOCTEH HAaCIeAOBaHHS

MPU3HAKOB. Pemenne
OMoNMornuecknx (reHeTUYecKnX)
3a/1a4 Ha JUTHOPUTHOE
CKpeIIUBaHUE. Passutue
MO3HABATEJILHOTO  HMHTEpeca K
W3y4YeHHI0 OMOJIOTHH B TIpolecce
N3YyUYCHUA JOIIOJIHUTECIBHOI'O
MaTepuasa ydeOHHKa
3akon Moprana. Kpoccunrosep. | OnpeneneHue 2,5
XpomocomHast XpoMocoMHas TEOpHUsl | OCHOBONOJNATAIOIMX  TTOHSTHIA:
HaclleIcTBeHHOCTH. [ eHeTWka | CIeTUIeHHOE Hacle0BaHue, 3aK0H
TeopHi nona. Kapuorun. Hacnenoanme, | Moprana, nepeKkpécT
CIIETIJIEHHOE c MOJIOM. | (KPOCCHHTOBEp),  XPOMOCOMHAs
HACIIE/ICTBEHHOCTH.
HacnenctBennbie  3a0onieBaHUsI | TEOpUs HaCIIE/ICTBEHHOCTH,
Onpenencne YeloBeKa M MX MPEAYNPEKICHUE. | ayTOCOMBI, MOJOBBIE XPOMOCOMBI,
OTudeckne acmheKkTbl B 001acTd | Terepo- u
noJa. CHCHHCHHOC MeHHHHHCKOﬁ TCHCTUKH. TOMOraMETHBIN 1oJI, IIPpU3HAKH,
CIICTUICHHBIE
C IOJIOM c 10JIOM, reMouIHs,
JAJTETOHU3M.
Hacnenosanue.(19) IlponyxtuBHoe  oOmenne  u
B3aNMOJICHCTBHE

B IIPOIIECCE COBMECTHOM yueOHOMH
JIESITENTFHOCTH € YIETOM TMO3UIIHH

JIPYTUX
YYaCTHUKOB JOC€ATCIIBHOCTHU IIpH

o0cyXIeHnn

BOITPOCOB HCCIIeIOBaHUI
HACJIEZIOBAHUS

MPU3HAKOB Yy  dHeIOBEKa W
STUYECKUX

aCIEeKTOB B obiactu
MEIULMHCKON TEHETUKHU.
CamocrosiTensHas
nH(OpPMAITOHHO-
MO3HABATENbHAS  JIEITEIHHOCTh
C pa3NMUYHBIMH  WCTOYHHKAMH
nH(popMaIyH,

B T.4. C UCIIOJIb30BAHUEM CPENICTB
UKT, ed
KPUTHYECKAS OIIeHKa "
WHTEpIpeTaIusl.

dopMupoBaHUE COOCTBEHHOM
TTO3UIIHH o
OTHOIIIEHUIO K OWOIOrHYecKoi
uH(hopMaIH,

MOy4aeMoit u3 pasHBIX
MCTOYHHKOB.

Pemenue OMOJIOrMYECKIX

(reHeTHuecKuX) 3aAad C y4ETOM
CIETUIEHHOI'O HACJIEIOBAHUS U
KPOCCHHTOBEpa.
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Hacnencrsennas 3aKOHOMEPHOCTH HU3MEHUMBOCTH. | OmpeneneHue 2,5
M3MEHYHUBOCTb. Henacnencrsennas OCHOBOITOJIAralOUX  TOHSITHH:
Henacnencreennast | msmeHunBocTh. Monudukanuu. | HacnenctBeHHas H3MEHYHMBOCTD
M3MEHYHUBOCTb. Hopma peakuuu. | MoauQUKaOHHAS
(19) HacnencrBenHass M3MEHUMBOCTH | H3MEHYMBOCTb, HOpMa pEAKIUH,
Moau(HUKAIXOHHAS KOMOMHALIMOHHAS W3MEHYHBOCTb,
M3MEHYMBOCTh, HOpMa peaKIUH, | MyTallMOHHAs HM3MEHYHUBOCTb,
KOMOMHAIIMOHHAs M3MEHYMBOCTH, | MyTallMH: [€HHBIE, XPOMOCOMHEIE,
MyTalMOHHAs W3MEHYHMBOCTH, | TEHOMHBIE, Jenenus,
MyTalllu{: TeHHbIE, XPOMOCOMHBIE, | TYTIIUKAIU, TIOJTUTIIION TS,
TeHOMHBIE, Jenenysi, | MyTareHHbIe (bakTopsl,
IYTUTMKALHS, MIOJTUIUION NS, | MyTal[MOHHAs TEOpHs.
MyTareHHbIe ¢dakropsl, | [lponyktuBHOE ~ OOlICHWE U
MyTallMOHHAs Teopusi. MyTareHsl, | B3aUMOJEHCTBUE B  IIpoIecce
HX BIMSIHUE HA OPTaHU3MBL. COBMECTHOU yueOHOM
JIEATENBHOCTU ¢ Y4ETOM ITO3ULIMU
JIpYyTHX YYaCTHHUKOB
JEATEILHOCTH TpU  00CYXKICHHH
3aKOHOMEPHOCTEN H3MEHYHMBOCTH
OpPTraHHU3MOB.
Meroabl Homectukarus u  cenmekums. | Onpenenenue 1,2,5
CeJEeKIINH. Meronp! cenekiuu. KierodHas | OCHOBOMONATAIONIMX — TTOHSTHMA:

buorexmonorus, eé
HaIpaBJICHUS U
TIePCTICKTUBBI
pazButus. (14)

nHxeHepus. ['eHHas HMHXKeHepus.
buorexnonorus, e€ HanpaBJIECHUS
U NIEPCIEKTUBBI.

CeJIeKIINA, COpT, MOpOo/a, ITaMM,
OMOTEXHOJIOTHA, MyTareHes,
KJIETOYHAs WHXEHEpHs, TeHHad
WHXEHEpHUS, reTeposuc,
WHOpUAWHT, OHOTYMYC, KyJIbTypa
TKaHEH,

KIIOHUPOBAaHUE, CHHTECTHUICCKUE
OpTaHU3MEI,

TpaHCTCHHBIC OpTaHU3MBI,
0100€30aCHOCTb.

IIpomykTBHOE  OOImIEHWME U
B3aHMOJCHCTBHC

B TIPOIECCE COBMECTHOW y4eOHOM
JEATEIBHOCTH C Y4ETOM IO3ULUH

ApYrux

YYaCTHUKOB JESITEIBHOCTH IIPH
00CYyXIeHU N

mpobiieM  OWOTEXHONIOTHH, €6
HEPCIIEKTUB u
TUYECKUX HOPM.
CamocrosTenpHas
nH(OpPMAITOHHO-
NIO3HABATeNIbHAS  JESATEIBbHOCTh
C Ppa3IMyYHBIMM  HCTOYHUKAMH
nH(popMaIu

0  Merojax  CeleKUUH  H
HaIpaBJICHUI

pa3BuTHA  OMOTEXHOJIIOTHH, €&
KPUTHYECKast

OLIEHKA W MHTEPIIPETaLHSL.
dopMupoBaHUE coOCTBEHHOU
NO3ULIUHT o
OTHOLICHUIO K OHOMOruyeckon
UH(pOPMALUH,

NOJTy4aeMoi u3 pasHbIX
MCTOYHHKOB.
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O6o0matomuit CaMOCTOSITENIbHBI  KOHTPONb U | 2
ypok. (19) KOpPEKIUA yueOHOH
JEeATEIbHOCTH C UCIOIb30BaHUEM
BCEX BO3MOXHBIX PECYPCOB IS
JOCTHKEHUS MTOCTaBJICHHBIX
Henel W pealu3aliH  [UIAHOB
JeSITENbHOCTH.
Hdemoncrpanus HABBIKOB
MO3HABATENbHON pedrekcun
[MponyktuBHOE  OOLICHWE U
B3aUMOJICHCTBUE B  MPOLECCE
COBMECTHOM y4ueOHOM
JIEATENBHOCTU € Y4ETOM ITO3ULIMU
JPYTUX YYaCTHUKOB
JIeSITEeIbHOCTH.
JeMoHcTpanus BJIaJICHUSA
SI3BIKOBBIMU CPEICTBAMH.
YBepeHHoe M0JIb30BaHUE
OHONIOrMYecKOd TEePMHUHOJIOTHEN
B IIpeiesiax U3y4EHHOU TEMBbI
HonyasinmoHHO-BU10BOH YpoBeHb. Teopus 3Bosaonmu. (8 1)
Bugl, ero ITonsitue o Bunme. Kpurepun Buga. | CamocTosTenpHOE — ompenenenue | 2,5,7
KpHUTEPHUH. [MomymsiMoHHAsT CTPYKTYpa BUJA. | IeNH y4eOHOW JNeSTENbHOCTH H
Ionynsauus — [onynsusi. IToka3zaTenu | coctaBieHue €€ IIaHa.
3JIEMEHTapHast TIOMYJISIIIUAMA. I'enernueckast | Onpenencare
eIMHUIIA cTpykTypa momysiui. CBOMCTBa | OCHOBOIONATAIONIMX — TOHSTHIA:
aBomroIuH. (119) TTOTTYJISTIAN. BU/J, KpUTEpUH BHAA, apeall,
TIOITYJISALINS, POX/IaeMOCTb,
CMEpTHOCT, MOKa3aTenn
CTPYKTYPBI TIOITYJISAIINH,
TUIOTHOCTD, YUCIIEHHOCTD.
IIpomykTtBHOE  OOmIEHWME U
B3aUMOJICHCTBHE B  Mpolecce
COBMECTHOM yaeOHon
JIESITENTFHOCTH € YIETOM TO3HIIHH
TIPYTUX YYaCTHHUKOB
JIESITENFHOCTH TIPU  OOCYXKICHUH
COBPEMEHHBIX NPEACTaBICHHHA O
BHJIE W €ro TMOMyJISIHOHHON
CTPYKTYPE.
OBnaseHne MerogaMu HayIHOTO
MO3HAHUS, HWCMOIb3yEMBIMH TIPH
OMOJIOTMYECKUX UCCIIEAOBAHUAX B
mporiecce BEITIOTHEHUS
nmabopatopHoit paboter Ne ]
«CpagneHue 81008 no
MOPDONO2UYECKOMY KDUMEPUION.
PasBurne PazButue sBOmOUMOHHBIX uUAeH, | Onpenenenue 2,5
ABOITIOIMOHHBIX ABOIIOIIMOHHAS TeopHs Y. | OCHOBOITONIATAIONINX  TTOHSTHIA:
WJeH, HapBuna. CuHTEeTHYECKAs] TEOPUS | IBOJIONMS, TEOPHUS 3BOJOIHH
ABOITIOIIMOHHAS 3BOITOLINH. Homymsmmss ~ — | JlapBuHa,  ABWDKYyIIME  CHUJIBI
teopus U./lapBuHa | snmemeHTapHas eIUHUIA | SBOJIOIHH: W3MEHYHBOCTD,
(19) SBOJIIOIUU. CeunerennctBa | Ooppba 32 CyIIECTBOBaHUE,
9BOJIIOLIMHU )KUBOW IPUPOJIBL. €CTECTBEHHBIN otoop,
CHUHTETHYECKast Teopus
9BOJIIOLHH. [IponykruBHOE

0o0llleHME W B3aUMOJEHUCTBUE B
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npolecce COBMECTHOH y4ueOHOH
JEATEIBHOCTH C YU4ETOM HO3UIUH

JIPYTHX Y4aCTHHUKOB
JIESITETLHOCTH TPU  OOCYKICHUU
OCHOBHEIX MOJIOKEHHI
3BOJIIOIIMOHHOMI TEOPUU Y.
JapBuna u MOJI0KEHUM
CHHTETUYCCKOU TEOpUU
JBOJIIOLIMH. CamocrosTenbHas
WH(POPMAITHIOHHO-

MO3HABaTeIbHas JIeATCIbHOCTh C
pa3IUYHBIMHU WCTOYHUKAMU
uHpopMaIH 0 Pa3BUTHH
IBOJIIOIIMOHHBIX uieH, eé
KPUTHYECKAS OIlCHKa u
uHTepnperausia. DopMUpOBaHHE
COOCTBEHHOMU MO3ULIMHU 110

OTHOIICHUIO K OHONOrHYecKon
uHpOpPMaIMK, TONydyaeMol U3

Pa3HbIX UCTOYHHKOB.
UcnonszoBanue cpencts UKT B
peuicHnun KOrHUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX )51
OpTaHU3AIMOHHBIX 3ajad,
CBS3aHHBIX C HU3YyUCHUEM

quyHocti Y. JlapBuHa, Kak
YYEHOI'0-UCCIIENOBATENS.

JBrKyiye cuibl
3BOIIOLINH, UX
BIUSHUE Ha
rerodoHT
ronyssiian (14)

HOewkymme  cuiabl  ((akTopsr)

DBOJIOLIMN, HX  BIHSHHE
TeHO(OH T TTOITYJISIIHH.

Ha

Ompenenenne

OCHOBOIIOJIATAIOIIUX ~ ITOHSTHIA:
3JIeMEHTapHbIC (hakTopsI
IBOIIOIVH: MYTaIMOHHBIH
npoiiecc, TIOMYJISIIIUOHHBIC

BOJIHBI, Jpei( I'CHOB, M30JSIIHSL
IIpomykTBHOE  OOImIEHWME U
B3aUMOJICHCTBHE B  Mpolecce

COBMECTHOH yaeOHon
JeATETBHOCTH € YIETOM TTO3HIIUH
JIpYyTuxX YYaCTHHKOB

JeATeTbHOCTH TIPH  OOCYKICHUH
COBPEMEHHBIX NPEICTaBICHUH O
IBMKymmx —cuiax  ((axropax)
HBOJTIOIHH. CamocrosiTenbpHas
MH()OPMAITOHHOIIO3HABATEIbHAS
JeATeNbHOCTh € Pa3THYHBIMU
WUCTOYHHKaMH HWHQOpManuu 00
SBONIOIMOHHEIX  (akTopax, eé

KPUTHYECKAS OILlEHKAa u
uHTepnperanus. DopMupoBaHHe
cOOCTBEHHOI THO3ULNHN 110

OTHOLIEHUIO K OHOIornyeckon
uHpOpMaINK, IOMydaeMonl U3
pasHBIX HCTOYHUKOB. Pemienue

OMOMTOrMUECKUX 3a1a4 Ha
OpUMEHEHHe  3aKoHa  Xapau-
Baiin6epra. Pa3Burtne

MO3HABaTEIbHOIO  HMHTEpeca K
U3Y4EHHI0 OMOJIOrHM B IIpoLEecce
U3yYEHUS JOTIOJTHUTEIBHOT O
MaTepraia ydeOHHKa

2,5
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EctecTBeHHbIN EcrecTBenHbIN otoop — | Onpenenenue 2,5
0TOOp Kak (akTop | HANPABJIAIOLIUHA (aKTOp | OCHOBOIONATAIOIIMX  OHSATHIA:
sBomtonuu (149) SBOJIOIUH. ®opmebl | GOPMBI  €CTECTBEHHOTO 0TOOpA:
€CTECTBEHHOT'O oTOopa: | ABMXKYIIMH, CTAOMIN3UPYIOLIHH,
JBIDKYLIUH, CTAOMIIM3UPYIOIMHA U | AU3PYNTUBHBIA (pa3phIBAIOIINI).
paspeiBaromii  (au3pyntuBHEIA). | [IponykTBHOE — OOWIeHHWE  H
Uzmenenus reHooHza, | B3aMMONEHCTBUE B  Mpolecce
BBI3bIBACMBIE €CTECTBEHHBIM | COBMECTHOMH y4ueOHOi
0TOOPOM. Ananrtanuu KaK | ACATENBHOCTH C yYETOM MO3UIHH
pe3yabTaT JCHCTBHSL | APYTHX YYaCTHUKOB
€CTECTBEHHOT'0 0TOOpa. JEATEILHOCTH TpU  00CYXKICHUH
BJIUSTHUSL ©CTECTBEHHOro O0TOOpa
Ha TeHO(OH T IO YJIALIUH.
PazButue [I03HABATEIbHOIO
WHTEpeca K M3Y4YCHUIO0 OHMOJIOTUH
B nporecce U3YYCHHS
JIOTIOJTHUTENEHOT'O Marepuaia
yueOHHKa
MuxkpoaBostonus 1 | MUKPOIBOIIOIHS u | OnpeneneHue 2.5
MaKpO3BOJIIOLIHA MakpodBoNOLMs.  HampaBieHus | OCHOBOIONATAIOIINX — [TOHSTHIA:
(19) 3BOJIIOIUU. MaKpO3BOJOLU,
MUKPOIBOJIOIHS,  JTUBEPTCHIIHS,
PerpOAYKTHBHAS W3O0JISIHSL,
BHU1000pa30BaHHE:
reorpaduueckoe, dKOIOTHIECKOE,
KoHBepreHnus.  [IpomykruBHOE
o0IeHe ¥ B3aUMOIEIHCTBHE B
npoIlecce COBMECTHOH y4eOHOH
JIESITENFHOCTH € yYETOM MO3UITHI
TIPYTUX YYaCTHHKOB
JESITENFHOCTH TIPH  0OCYKICHUU
MIPOIIECCOB Makpo- u
MUKPOIBOIIOIIH.
CamocrosiTenpHas
nH(pOpMaITMOHHO-
MO3HABATENbHAS JEATENbHOCTh C
Pa3ITMYHBIMA HACTOYHUKAMHU
nHpopMarm 0 hopmax
BHI000pa30BaHUA, el
KPUTHYECKAS OLIeHKa "
WHTEPIIPETAIHSI.
dopmupoBaHue COOCTBEHHOH
MO3WIIMK 10  OTHONICHHIO K
Omonornyeckod  WHGOpPMAIHH,
MoJIy4aeMoun u3 Ppa3HbIX
HMCTOYHUKOB. PazBurue
MO3HABATEIHHOIO HMHTEpeca K
M3YYEHUIO0 OMOIIOTUH B TIpOIlecce
M3yYEHUS JIOTIOTHUTEIHHOTO
MaTepuana yaeOHUKa
Hamnpasnenus Hampasnenuss maxpossomonuu: | OnpeneneHue 2,5
sBomtonuu (1) OMOJIOTHYECKHE  TPOTPEecC W | OCHOBOIIOJNATAIONIMX  TTOHSTHIA:
perpecc.  Ilytm  nmocTXeHHs | HaIlpaBJICHUS JBOITIOLINH:
OHMOJIOTHYECKOTO mporpecca: | OMOIOrHYecKuid rporpecc,
apomop¢o3, uanoananTanys, | OnoJoruyeckui perpecc,
JiereHepanus. apomop¢ o3, UAMOaJanTamus,
JereHepanus.
[IponyktuBHOE  OOWIEHHE WU
B3aMMOJICHCTBHE
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B IIPOLIECCE COBMECTHON y4eOHOH
JEATEIBHOCTH C YU4ETOM HO3UIUH
Apyrux

YYaCTHUKOB JICSITEIBHOCTH IIPH
00CYyXICHUN

HalpaBJICHUH 3BOIIOLUH.

CamocrosTensHas
MH(POPMAITHOHHO-
MO3HABATeNbHAS  JIESITEIbHOCTh
C Pa3InIHbIMU HNCTOYHHKaAMHU
UHpOpMaIUH
0 JI0Ka3aTelIbCTBAaX JBOIIOLMH, €&
KpUTHYECKast OlICHKa u
HHTEPIIPETALIUA.
®dopmupoBaHue COOCTBEHHOI
HO3UIUU o
OTHOIICHUIO K OHONOrHYecKon
WH(pOPMAIUH,
OJIy4aeMOHn n3 Pa3HbIX
HCTOYHUKOB.
UcnonszoBanue cpencts UKT B
peunesuun
KOTHUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX u
OpraHU3aIHOHHBIX 3ajad,
CBS3aHHBIX C
N3YYCHUEM OCHOBHBIX
HaIpaBJIeHUH
3BOJIIOLMH.
[TpuHIATIE MHorooOpasue opranm3MoB Kak | OmperneneHue 2,5
KJaccuuKanuy, pe3ynbTaT 3BOMOLMU. [IpUHIUIBI | OCHOBOMONAralOIUX  ITOHATHM:
cucremaTtuka (1) kiaccudukarnuy. CrucremaTHka. CHCTEMaTHKa,  OWMHOMHUHAIHHOE
Ha3BaHUE, CHCTEeMaTH4ECKHe
KaTeropuu: THII, OTAEN, KJacc,
OTpsizl, TOPAJIOK, CEMENCTBO, PO,
BuA. IlponykruBHoe oOmienue u
B3aUMOJICHCTBHE B  Mpolecce
COBMECTHOH yaeOHon
JEATEIBHOCTH C Y4ETOM IO3UIUH
b119)9970:4 YYaCTHUKOB
JEATEIBHOCTH IIpU O00CYXIECHUH
MPUHIHIIOB KIaccupuKauuu
OpraHU3MOB. PaszButue
[IO3HABATEJIbHOIO  HMHTEpeca K
M3YYEHUIO0 OMOIIOTUH B TIpOIlecce
U3y4YEeHUS JONOJIHUTEIBHOT O
MaTepuana yaeOHUKa
O6o06marommii CamocTosTenbHBIA  KOHTPOIh W | 2
ypok (1) KOPPEKITUs yaeOHOI

ACATCIbHOCTH C HCIIOJIB30BAHUEM
BCEX BO3MOXHBIX PECYpCOB IJId

JOCTHUXKCHUA IIOCTAaBJICHHBIX
oca el u pcaj3dalliu I1JIAaHOB.
I[GM OHCTpanugd HaBBIKOB

M03HABATEIHHON pedeKCHH.
YBepeHHoe MOJIb30BaHUE
OMONOrMYECKON  TEPMHUHOJIOTHEH
B IIpeJieNiax U3y4YeHHOH TEMBI
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OpranusMm u okpyskaomas cpeaa. (8 1)

[Ipucnocobnennoc | DxocucTeMHBIH ypoBeHb: obOmias | CamocrosrensHoe onpeneneHue | 2,5,7,8
Th OPTaHU3MOB K XapaKTepUCTUKA. Cpena | uenu y4eOHOH [ESATEIBHOCTH H
JEUCTBUIO obuTaHusl. OpraHW3MOB. | COCTaBJICHHE €€ TIaHa.
9KOJOTHYECKUX Okonoruueckue ¢aktopel U ux | Onpenenenue
¢akropos. (1u) BIIMSIHUE Ha OpPTaHU3MBI. | OCHOBOIIONATAIOIINX  ITOHSTHIA:
TonepanTHOCT W  ajmanmTanus. | cpena OOWTAHUS, DKOIOTHYECKUE
[Ipucnocobnenns opraHu3MoB K | (haKTOpBI: abuoTHYeCKHE,
JEWCTBUIO 9KOJIOTMYECKUX | OMOTHYECKue,
(hakTOpOB. AHTPOIOTrCHHBIE,
JIMMUTHPYIOIIHE,
TOJIEPAHTHOCTD, 3aKOH
MHUHHUMYMaA, IIpaBUJIO
TOJIEPAHTHOCTH, aJallTalusI.
[IponykTuBHOE  OOWIEHWE  H
B3aMMOJCHCTBHE
B TIPOIIECCE COBMECTHOW y4eOHOMH
JIEATENBHOCTU € Y4ETOM ITO3ULIHU
Apyrux
YYaCTHUKOB JAC€ATCIIBHOCTHU IIpU
o0cyXIeHnu
BIIMSTHU S OKOJIOTMYECKNX
(akropoB Ha
OpraHu3MBbI.
CamocrosiTensHas
WH(POPMAITUOHHO-
NO3HABATebHAS  JICSTEIbHOCTh
C Ppa3IMuYHBIMM  HCTOYHUKAMHU
uHpOopMaIH
0 INPUCIOCOOJIEHUSX OPraHU3MOB
K
JIEUCTBUIO pa3IUYHbIX
3KOJIOTMUYECKUX
(hakTopoB, e€  KpuTHueckas
OLIEHKa U
MHTEPIIPETALIHSL.
dopmMupoBaHue CcOOCTBEHHOMH
HO3ULIUI (s
OTHOIIEHUIO K OWOIOTHYecKOi
nHpopMarm,
MoJIly4aeMoun u3 Ppa3HbIX
HMCTOYHUKOB. PazBurue
[IO3HABATEJIbHOIO  HMHTEpeca K
M3YYEHUIO0 OMOIIOTUH B TIpOIlecce
U3y4YEeHUS JONOJIHUTEIBHOT O
MaTepuana yaeOHUKa
Buorenos. Bbuorenos. Oxkocucrema. | Onpenenexnue 2,5,8
Okocucrema. (14) Knaccupukanus 9KOCHCTEM. | OCHOBOIOJNAralOIUX  ITOHATHMA:
Buoreoneno3.  MckyccTBeHHbIE | OMOTHYECKOE €0001IeCTBO
9KOCUCTEMBI. OkocucteMmsl | (OuoLeHos), JKOCUCTEMA,
roponoB. llumeBele CBs3u B | OMOreOIEHO3, ouoror,
skocucreme. lIpocTpaHCTBEHHas! | HCKYCCTBEHHBIE (aHTPOIIOT €HHBIE)
CTPYKTypa 9KOCHUCTEMBI. | 3KOCHCTEMBI: arpoOroLIEeHO3,
Pasnoobpasue 9KOCUCTEM. | SKOCHCTEMa TOpOAa, TOPOACKOM
B3auMooTHOmeHNsT — momynsUui | JaHgmadgT. [IponykruBHOE

Pa3HBIX BHJIOB B 3KOCHCTEME.
KpyroBopor BemecTts u MOTOK
SHEpruu B 9KOCUCTEME.

o0lIeHre W B3aMMOJICHCTBUE B
npolecce COBMECTHOH y4ueOHOH
JEATEIBHOCTH C YU4ETOM HO3UINH
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YCTOWYHBOCT M JAWHAMHKA
3KOCHUCTEM. [Tocnencreus
BIHSIHUS JCITETBHOCTH YETOBEKa
Ha o9Kkocuctembl. CoxpaHeHHe
Onopa3HooOpa3usi Kak OCHOBa
YCTOWYMBOCTH SKOCHCTEMBI.

JIpYTUX YYaCTHUKOB
JEATEIILHOCTH TP CpPaBHUBAHUH
€CTECTBEHHBIX M HMCKYCCTBEHHBIX
9KOCHUCTEM, POOIIEM 3arps3HEHHS
atMocepsl.  CamocTosiTenbHas
MH(POPMAaIIMOHHONO3HABATENbHAS
JIEATEIbHOCTh C  pa3IHYHBIMH
UCTOYHUKAMH HHpOpMauu 00
9KOJIOTHYECKHX COO0OIIecTBax, eé
KpUTHYECKas OlICHKa u
uHTepnperanusa. PopMUPOBaHHE
COOCTBEHHOI MTO3UITNH 1o
OTHOUICHUIO K OHONOrHYecKon
uHpOpMaIMK, TONydyaeMol U3
Pas3sHbIX HCTOYHUKOB. PasButne
MO3HABATEJILHOrO  WHTEpeca K
W3y4YeHNI0 OWOJIOTHH B TIpolecce
N3Yy4YCHUA JOIIOJIHUTEIBHOI'O
MaTepuaia yueOHHKa.

B3anmMooTtHoOIEHHS
HONYJISIUUNA pa3HbIX
BHJIOB B
skocucreme. (1)

DKOJIOTUYECKHE B3aUMOIEHCTBUS
OpPraHU3MOB B JKOCHCTEME.
OKoJIOTHYECKasT HHIIA. 3aKOH
KOHKypeHTHOI'O HNCKIIFOUCHU .

Ompenenenne
OCHOBOITOJIATAFOIIIIX
HeHTpanu3m, cuMOn03:
MyTyaJli3M, IPOTOKOOIEpAaIIns,
KOMMEHCAJIM3M, HaXJIeOHHUYECTBO,
KBapTUPAHCTRO, napasuTU3M,;
XUIIHAYECTBO, aHTHOMO3:
aMEHCaJIN3M, aJesnonarus,
KOHKYPCHIIUA,
TEePPUTOPHAIIBHOCTb,
JKOJIOTWYecKasi  HHWINa, 3aKOH
KOHKYPEHTHOTO WCKITIOYEHUSI.
IIpomykTBHOE  OOImIEHWME U
B3aUMOJICHCTBHE B  MpOIEcCce
COBMECTHOM yaeOH oM
JIESITENFHOCTH € yYETOM MO3UIUU
TIPYTUX YYaCTHHUKOB
JIESITENFHOCTH TIPU  OOCYKICHUH
THIIOB B3aMMOOTHOILIEHU I
OpPTaHU3MOB B DKOCHCTEMAX.
OBnaseHne MerogaMu HayIHOTO
MMO3HAHUS, HWCIOIB3yeMbIMH TIPH
OMOJIOrMYECKUX UCCIIEAOBAHUAX B
mporiecce BEITIOTHEHUS
nmabopaTopHON PabOTHI

TOHATHH:

2,5,8

Bunosas

u
MPOCTPAHCTBCHHAS
CTPYKTYpa
skocucTeMbI(14)

BunoBass u mnpocTpaHCTBEHHAs
CTPYKTypa 9KOCUCTEMBI.

Tpoduueckas CTPYKTYypa
9KOCHCTEMBI.

Onpenenenue
OCHOBOIIOJIAT AIOIINX
BUJIOBAS
IPOCTPaHCTBEHHAS
coo01I1ecTBa, Tpodudeckast
CTPYKTypa,  THIIEBas  IICIb,
numeBass  CeTb,  SPYCHOCTD,
aBTOTPO(HI, reTepoTPOdBHI,
HPOIYIIEHTEI, KOHCYMEHTBHI,
penyLEHTHI. [IponyxruBHOE
o0lIeHre W B3aMMOJICHCTBUE B
npolecce COBMECTHOH y4ueOHOH
JEATEIBHOCTH C YU4ETOM HO3ULUH
JPYTHX YYaCTHUKOB

HOHSTHIA:
CTPYKTYpa,
CTPYKTYypa

2,5,8
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JEATEIBHOCTH TpU 00CYXICHUH
Pa3IUYHBIX CTPYKTYP 3KOCHCTEM.

ITuieBrle CBA3U B OOMeH BemecTBOM U 3Hepruei B | OmnpenencHue 2,5,7.8
skocucreme. (149) skocucreMme. [IWieBbie CBS3M B | OCHOBOIOJNATAIONIMX  TTOHSTHIA:
JKocHcTeMe. THWIbl TNUIIEBBIX | MUIIEBas  LENb:  JICTPUTHA,
neneit. I[lpaBuiio 3KONOrMYECKOW | MacTOMIHAS, MUPaMUIA: YHCEN,
MTAPAMHU/IBL Owomacc, OSHEPruHM;  IPaBUJIO
3KOJIOTUYECKON MTAPAMHU/IBL
[MponyktuBHOE  OOLICHWE U
B3aUMOJICHCTBUE B  MPOLECCE
COBMECTHOM y4ueOHOM
JIEATENBHOCTU € Y4ETOM ITO3ULIUU
JPYTUX YYACTHUKOB
JIESITEILHOCTH TPH  OOCYKICHUU
MUIIEBBIX CBs3eH B Pa3JIMYHBIX
skocuctemax. CamocTosTenpHas
WH(POPMAIMOHHO-
MO3HABATEIbHAS JCATEIBHOCTh C
Pa3IUYHBIMH HUCTOYHUKAMH
uHpopMalii 00 OCOOCHHOCTSX
MUIIEBBIX CBs3eH B Pa3JIMYHBIX
JKOCUCTEMAX, €€ KpUTHYeCcKas
OLICHKA 1 UHTEPIPETALIHSL.
®opMupoBaHUe cOoOCTBEHHOU
MO3WIMK 10  OTHOIICHHIO K
Oomonornyeckod  WH(pOpPMAIWH,
IOJIy4aeMOoMn u3 Pa3HbIX
HACTOYHUKOB. Hcnonb3oBanue
cpeacts.  UKT B peuieHuu
KOMMYHHUKaTHBHBIX u
OpPTraHM3aIMOHHBIX 33]1aY.
Kpyrosopor ITotoku »sHeprum u BemecTBa B | OmpeneneHue 2,5,8
BEIIECTB U JKOCHCTEMaX. OCOOEHHOCTH | OCHOBOIIONATAIONINX  TTOHSTHMA:
MpeBpaIieHue MepeHoca dHEPTUU B DKOCHCTEME. | TOTOK:  BEIIECTBA,  DHEPTHML;
SHEpPTHUH B Kpyrosopot BEIIECTB 1 | OMOreHHbIe 3JIEMEHTHI,
akocucteme (1) TIpeBparieHre SHEPTUHU B | MakpoTpodHEIC BEIIECTBA,
JKOCHCTEME. MUKPOTpO(HBIE BEIIECTBA.
IIpogyktnBHOE  OOWIEHWE |
B3aUMOJICHCTBHE B  Mpolecce
COBMECTHOM yaeOHon
JIESITENTFHOCTH € yYETOM MO3UITNHI
TPYTUX YYaCTHUKOB
JIESITENFHOCTH TIPU  OOCYKICHUH
KpPYroBOpOTa BEIIECTB u
TpeBpaIicHue SHEPTUHN B
HKOCHCTEMAX.
PazBurue MO3HABATEIBHOTO
WHTEpeca K U3y4eHHI0 OHOIIOTHU
B mporiecce W3YYEHUS
JIOTIOJTHUTENFHOT'O Marepuaia
yaeOHMKa.
YcToiiunBOCTE U Okonoruyeckas cykieccuss u e€ | OnpenencHue 2,5,8
JTTHAMHKA 3Hauenune. CTaguM CYKIECCHH. | OCHOBOIIONATAIONINX  TTOHSTHIA:
skocucreM. (149) [Mocnencreus BIIUSHUS | CYKIlecCHsl,  oO0Iee  JIbIXaHue
NEeSITeTPHOCTH ~ YellOBEKa  Ha | COOOIIECTBa, TepBUYHAS u
9KOCHCTEMBI. BTOPUYHAS CYKIIECCHH.
[IpogyktuBHOE  OOWIEHHE |
B3aUMOJICHCTBUE B  IIpoLiecce
COBMECTHOMU yueOHOi
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JEATEIBHOCTH C YUETOM HO3UIUH
JOpYyTHX YYaCTHUKOB
JeSITEIbHOCTH.

OBnasneHue MerofaMH HaydHOIO
MO3HAHUS, HCIOJB3YEeMbIMU MpPH
OMONOTMYECKUX HCCIICAOBAHMSX B
nporiecce BBITTOJTHEHUS
nabopaTopHOU paboThl
«MogenupoBaHue CTPYKTyp U
MPOIIECCOB,  MPOUCXOASIINX B
JKOCUCTEMAX (na rpumepe
akBapuyMma)y». PazButne ymeHUi
OOBACHSTD pe3yAbTaThI
OMOJOTrMUECKHUX IKCIIEPUMEHTOB.

O0600I1IaroIIHii
ypoxk. (14)

CamocTOsTeNbHBIA  KOHTPOIb U
KOPPEKITUs yueOHOI
JIESITENTBHOCTH C HCIOJIb30BaHUEM
BCEX BO3MOXHBIX PECYpPCOB s
JOCTHIKEHUS MOCTaBJIEHHBIX
nejledl W peanu3alvd  JIAHOB
JIesITeTHHOCTH.

IIpoaykTuBHOE oOmenne U
B3aUMOJICHCTBUE B  MpOIECCe
COBMECTHOM yaeOHOH
JIEATENBHOCTU ¢ Y4ETOM ITO3ULIHU
TIPYTHX YYaCTHHKOB
JIeSITeTHHOCTH.

YBepeHHoe MOJIb30BaHUE
OMOJIOTHYECKON TEPMHHOJIOTH I
B IIpeiesax U3y4eHHOU TEMBbI

CtpykTtypa 6nocepnl. 3akoHOMepHOCTH cyllecTBOBaHUsI Guocdepsnl. PazBuTHE :KN3HM

Ha 3emure. (8 u)

buocthepa —
rio0aapHas
JKOCHCTEMA.
VYuenue B. U.
Bepnanackoro o
ouochepe. (19)

buocdepHbiii  ypoBeHb: oOmias

XapaKTEepPHUCTHUKA. Crtpykrypa
(KOMITIOHCHTH!) u TpaHUIIBI
ouocepsl. VYyenne B.N.

Bepnajckoro o 6uocdepe. XKupoe
BEIIIECTBO U €ro poiib B Onocdepe.
Hoocdepa.
KpyrosopoTtsl
onocdepe.

BEIIECTB B

CamocTrosITenbHOE ~ OlpeneIcHue
[end y4eOHOW JesSTeIbHOCTH H
COCTaBJICHUE e MJIaHa.
Ompenencane

OCHOBOIMOJIATAFOIIUX  ITOHSTHMA:
omocthepa, Hoochepa, IKHBOE
BEILIECTBO, OMOreHHOE BEIIECTBO,

OunokocHOe BEILIECTBO.
IIpogyktnBHOE  OOWEHWE |
B3aUMOJICHCTBUE B  IpoLEcce
COBMECTHOM yaeOHon
JEATEIBHOCTH C YU4ETOM HO3ULUH
b119)9970:4 YYaCTHUKOB
JEATEIBHOCTH MpU 00CYXIESHUH
CTPYKTYpPHBI U TPaHMLBI
ouocdepsl. CamocrosTenpHas

MH(OPMAITOHHOIIO3HABATEbHAS
JeATeTbHOCTh C  Pa3IMYHBIMU
WUCTOYHHKaMH HWHQOpManuu 00
yuenun B.M. Bepnaackoro o
Oonocdepe, ponud dYenoBeka B
W3MEHEHUHU onocdepsl, e
KpUTHYECKasI OIICHKa u
uHTepnperauus. DopmupoBanue

2,5,8
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cOOCTBEHHOMI THO3UINHU 110
OTHOLIEHUIO K OHOJIOTMYECcKOMn

uHpOpMaIMK, MOlydaeMonl U3
pa3HBIX HCTOYHUKOB.
Kpyrosopot I'moGanpHbIil Ouoreoxumuueckuii | OnpeneneHue 2,5,8
BEILICCTB B KpYroBOpoT (OMOr€OXMMHUYECKH | OCHOBOIONATAIOIINX  I[TOHSTHIA:
ouocdepe. (149) LIUKI).  3aKOH  TJ00aJIbHOTO | OMOTCOXMMHYCSCKUN IMHKJI, 3aKOH
3aMBIKaHUsl OHOT€OXMMUYECKOTO | TII00aJbHOro 3aMbIKaHUs
KpYroBopoTa B Onocdepe. OMOreOXMMUYECKOT0
Kpyeosopomut sewecms 6 | KpyroBopora B
buocgepe ouochepe.
[MponyktuBHOE  OOLICHWE W
B3auMMOJICHCTBHE
B IIPOLIECCE COBMECTHOW y4eOHOMH
JIEATENBHOCTU € Y4ETOM ITO3ULIMU
Apyrux
YYaCTHUKOB JOC€ATCIIBHOCTHU IIpU
o0cyxneHuu
KPYTOBOpOTa BEIIICCTB B
ouochepe.
CamocrosiTensHas
WH(POPMAITUOHHO-
NO3HABATebHAS  JICSITEIHbHOCTh
C Ppa3IMYHbBIMHA NCTOYHUKaAMU
UHpOpMaIUH
0 KpYroBOpOTE BEUIECTB B
ouochepe,
e€ KpUTHYeCKas  OlIeHKa |
WHTEpPIIPETAIIHS.
®dopMupoBaHUE coOCTBEHHOU
TIO3UITUU
M0 OTHOIIICHUIO K OMONIOTHYECKON
uHdopMaIiK, MOJydaeMoi u3
pasHbIX
HCTOYHUKOB.
I'mobansHBIE OcHoBHBIC  dTambl  pa3BuTusA | OnpenencHue 2,5,6,7,8
AHTPOITOTCHHEIE ouocheprl. 3apokIeHHE >XHU3HH. | OCHOBOIIONATAIONIMX  TTOHSITHIMA:
U3MEHEHHUS B Pomp mporteccoB dorocuaTesa u | popmanus  Mcya, mepBUYHBIMA
ouocdepe. (19) IBIXaHWS B DBOJIONMH OHOChEPHL. | OyIbOH, METAHOTEHHBIE apXeu.
Brusaue yenoBeka Ha sBomonuio | [IpogyktnBHOe — OOmeHWe  H
orocdepsl. B3aMMOJCHCTBHE B  Iporiecce
I'mobanpHBIE AHTPOTIOT€HHBIE | COBMECTHOM yaeOHoI
n3MeHeHus B ouochepe JIESITENTFHOCTH € YIETOM TO3UIIHH
JPYTHX YYaCTHUKOB

JEATEIBHOCTH IpU  00CYXIECHUH
mpobaeM sBomonun Ouochepsl u
pOJIM YEeOBEKa B HEM.

CamocTrosiTenbHas
nH(OpMAIOHHO-
HO3HaBAaTeIbHASL JEATENFHOCTD C
Pa3ITUYHBIMA WCTOYHUKAMU
uH(hopMaIu 00 3BOITIOIIUA
omocdeprl, e€  KpUTHUECKas

OLICHKAa U MHTCPpHPCTALUA.

dopMupoBaHue COOCTBEHHOMH
MO3UIIMK 10  OTHONICHHIO K
Ouonornueckod  WHGOpPMAIHH,
Moy4aeMoi u3 pa3HBIX
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HCTOYHHKOB.

T'unoressl
MIPOUCXOKICHUS
SKU3HU Ha 3eMIIe.

(1)

I'unoressl MIPOUCXOKICHUS
)ku3Hu Ha 3emuie. CoBpeMEHHBIC
MPECTABIECHUS O BOSHUKHOBEHUU
JKU3HH. OcHOBHEBIE 9Tanbl
SBOJIIOIMU OPTAaHUYECKOTO MHUpa
Ha 3emire. I'nnore3nl
MPOUCXOXKICHUS FYKAPUOT

Onpenenenue
OCHOBOIIOJIATAFOIINX
KpEalnoHU3M, THIIOTE3a
CTallMOHAPHOTO COCTOSIHHS,
CaMONpPOU3BOIILHOE 3apOXKACHHE,
TUIOTe3a MaHCIEPMHH, THUIOTE3a
OMOXUMHUECKOH 3BOITIOLINHY,
abuorenes, runoresa PHK-mupa.
[lponykTtuBHOE  OOIICHUE U
B3aUMOJICHCTBUE B  MPOLECCE
COBMECTHOM y4ueOHOM
JIEATENIbHOCTH C Y4ETOM MO3ULIMHU
JIPYTHX YYACTHUKOB
JEATEILHOCTH TpU  00CYXKICHHH
TUIIOTE3 TMPOUCXOMKACHUS JKU3HU
Ha 3emse. CamocTosTeNnpHas
WH(POPMAITHOHHO-
MO3HABaTeIbHAS JIEITEIbHOCTh C
Pa3IuYHBIMH HUCTOYHUKAMH
uH(pOpMAIIMK O TIPOMCXOXKICHUU
JKU3HH Ha 3emIie, e€ KpuTHIecKast
OllEHKA W MHTEpPIPETAIHS.

TIOHATHH:

2,5

OCHOBHBIE dTaIlbI
DBOJIIOLIUHN
OpPTaHUYECKOr0
MHpa Ha 3emIie.

(1)

OcHOBHBIE OTallbl SBOJIOIINN
OpPTaHWYECKOTO MHpa Ha 3emile.
I'eonornueckas ucropus 3emin

Ompenenenne

OCHOBOITOJIAr a0 X TIOHSTHM:
9pa, MEpUOJ], 3I0Xa, KaTapxei,
apxed, mpoTepo3oi, (HaHepo3oi,
MMajaeo30i, Me3030M, KaWHO30M,
KeMOpHii, OpAOBUK, CHITYp, JCBOH,
KapOOH, TepMb, TpHAC, I0pa, MeIl,
MaJiecoreH, HEOTeH, AaHTPOIIOTEH,
TOJIOIEH. IIponykTuBHOE
oOmeHne W B3aUMONCHCTBHE B
MPOIIECCe COBMECTHOH y4ueOHOMH
JIESITENTFHOCTH € YIETOM TO3HIIHH
TIPYTUX YYaCTHHUKOB
JESITENFHOCTH TIPU  OOCYKICHUH
mpoOJieM  BO3HUKHOBEHHSI U
pa3BUTHE KU3HA HA 3eMIIe.

2,5

DBomonus
yejroBeka. Pacer
YeJI0BeKa, UX
MIPOUCXOXKICHHE U
equHCTBO. (19)

PazBurue B3IJISI0B Ha
MIPOUCXOKICHUE YEIOBEKa.
CoBpeMeHHBIEC TNPEICTABICHUS O
MIPOUCXOKICHUU YeIoBeKa.
OBoIonUs YelnoBeKa
(amTpororenes). JBmxymime
CWIBl  aHTpomoreHeza.  Pacel
YeJIOBEKa, UX IMPOHCXOXKICHHUE U
equHcTBO. Kputrka pacuszma

Ompenencane
OCHOBOITOJIATaIOIINX
AHTPOIIOTE€HES,
pasymueiii  (Homo  sapiens),
aBCTPAJIONTUTEKOBHIE, JOIIH :
apXaHTPOIIHI, aJIE0aHTPOITHI,
HEOAHTPOIIHI, CoIlHaJIbHBIE
(haxTopsI aHTpPOIIOTeHe3a!
TpyAOBas JIeSITeTHHOCTB,
OOIIeCTBEHHBII  00pa3  JKU3HH,
peub, MBIIIUICHUE, pacsr:
eBpOINeonHasl, MOHTOJIOMTHAS,
aMepUKaHOWHAs,  HETPOHIHAS,
aBCTPAJIOUIHAS, PACHU3M.
IIpogyktuBHOE  OOWmIEHWE U
B3aUMOJICHCTBUE B  IIpoLiecce
COBMECTHOM yueOHOi
JEATEIBHOCTH C YU4ETOM HO3UIUH
JOpYyTHX YYaCTHUKOB
JIEATEIbHOCTH TpU  00CYXKIICHUH

THOHSTHIA:
YEJI0BEK

2,5
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pacoreHesa.
CamocrosTensHas
MH(POPMAITHIOHHO-
MO3HABaTeIbHAS NIEITEIbHOCTh C
Pa3IMYHBIMH HUCTOYHUKAMH
uHpopMau 00 aHTPOIMOreHese,
e€  KpUTHYECKas OLECHKa W

MHTEpIpeTausl.
®dopmupoBaHUe COOCTBEHHOI
JRL0C35000%041 10 OTHOIICHUIO K
Ouonornueckol  WHGpOPMALUH,
II0JIy4aeMOH u3 Pa3HbIX
HUCTOYHUKOB. Hcnonp3oBanue
cpencte UKT B pemenuu
KOT'HUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX )41
OpPTraHU3aIMOHHBIX 3az1ad,
CBA3aHHBIX C N3Yy4YCHUEM

BOIIPOCOB 3BOJIIOIIUHN YECJIOBCKA.

Poinb yenoBeka B Pone  uemoBeka B Ouochepe. | OnpeneneHue 2,5
6uocdepe. (149) UenoBeK W OJKOJOTMYECKHH | OCHOBOMOJATAIOMUX  TOHSATHI:
kpusuc. Ilytm  BeIXOma W3 | yCTOMYMBOE Pa3BHUTHE.
3KOJIOrMYECKOr0 kpusuca. | [IponyktuBHOE  OOmIEHWE  ©
[Ipobmemsl YCTOMYHMBOTO | B3aUMOJAEHUCTBUE B  IpoLEcce
pa3BUTHA. COBMECTHOM yaeOHOI
Ilepcnexmuegul pazeumusi | JeATENFHOCTH ¢ YYETOM MO3UIHH
OUOIOSUYECKUX HAYK JPYTUX YYaCTHUKOB
JESITENFHOCTH TIPH  0OCYKICHUU
ponms  dYeloBeKka B Omocdepe.
CamocrosTenpHas
uH(OPMAIIMOHHO-
MO3HABaTENbHAS JEATENbHOCTh C
Pa3ITMYHBIMA HMCTOYHUKAMH
uHpopMarum 0  TpodiieMax
YCTOMYUBOT O pa3BUTHS, ed
KPUTHYECKAS OLIeHKa "
uHTepnperanus. DPopMHpOBaHHE
COOCTBEHHOI TTO3UITIHI o
OTHOIIEHUIO K OWOIOTHYecKOi
uH(popMaIK, TOIydaeMor U3
pa3HBIX UICTOYHUKOB.
O6o0mmaronmii ypok. CaMOCTOSTEIbHBII KOHTPOJIb uj|?

(14)

KOppeKuusi y4eOHOH JAeATeIbHOCTH C
HCHOJIB30BAHMEM  BCEX  BO3MOXKHBIX
pecypcos ULt JOCTHKEHUS
NIOCTAaBJICHHBIX LEJIed ¥ pealu3aluu
IUIAHOB JIESATEIBHOCTH.

JemoHcTpanms HAaBBIKOB
MO3HABATEIbHOM pedIiekcrn
IIponyxruBHOE obmeHune u

B3aUMOZEHUCTBUE B MPOLECCE COBMECTHOU
yueOHOW  JEATENbHOCTH € Yy4ETOM
MO3ULUH JIpYrux YJIaCTHUKOB
JeSTeIbHOCTH.
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COI'JTACOBAHO

poTokoJ1 3aceganust MO yuureneit
€CTECTBEHHO-MATEMAaTUYECKOT0 1IUKJIA

MAOY COLI Ne2 um.Tpyoununa N.T.

or 27. 08.2021 1. Ne 1
/ /

COI'JTACOBAHO

3aM. aupekropa o YBP
/Kmumosa U.B./
30. 08. 2021r.
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