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MNOACHUTEJBHASA 3AIINCKA.

Pabouas mporpamma 1o Owomorum s 10-11 kmacca (6Ga3oBBIM  ypOBEHB)
pa3paboTaHa Ha OCHOBE MPUMEPHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl CPEIHETO
obmiero oOpa3oBaHUs 10 OHOJIOTHH, OJ00peHa pelieHueM deaepaibHoro y4eOHo-
METOIUYECKOr0 OOBEIMHEHHS 110 00111eMy 00pa3oBaHuIO (MPOTOKOJ OT 28 uroHs 2016 r.
No 2/16-3, http://fgosreestr.ru/), npukaza MunuctepcTBa npocsenienust PO ot 28.12.2018
Ne 345 «O denepanbHOoM nepeyHe Y4EOHUKOB, PEKOMEHAYEMbIX K UCIOJIb30BAHUIO MIPU
peanu3ali UMEIONUX TOCYAaPCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX MPOTPaMM
Ha4yaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, CcpemaHero ooémero oOpa3oBaHus» (C
W3MEHEHUSMU U JIOTIOJTHCHHSIMHU )

[IpenogaBanue Ouosioruun B 10-11 kiaccax Ha 0a30BOM YpPOBHE BEIETCA MO
yueOHukam: buonorus. O0mas ouonorus. 10 knacc: ba3zoBelil ypoBenb yueOnuk / B. W.
CuBornazos, U. b. Aradonosa, E. T. 3axaposa- 9-oe u3zn., crepeotutr. - M.: 3maTeascTBO
Hpoda. 2020; buonorus. O6mas 6uonorus. 11 kinacc: bazoserit ypoBens yueOnuk / B. 1.
CuBornazos, U. b. Aradonoga, E. T. 3axapoBa- 9-oe u3zz., crepeorurr. - M.: 3naTeiabcTBO

Hpoda. 2020;

VYyebnuk peanuzyet TpedboBanuss GI'OC, npeaHazHaueH A1 U3yyeHus rnpeameTa Ha
yrayOJeHHOM YPOBHE.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'U B
10—11 KITIACCAX HA BA30BOM YPOBHE.

Buvinycknuk na 6a3o06om ypogHe Hayuumcsi:

® pPACcKpbIBATh HA IPUMEPAX poJib OMOJOTUH B (POPMUPOBAHUHN COBPEMEHHOM HAYYHOMI
KApTUHBI MUPA U B IPAKTUYECKON AESATENBHOCTHU JHOJEH;

® [IOHMMaTh W OIKCBHIBATh B3aMMOCBS3b MEXKJY €CTECTBEHHBIMU HAayKaMHU:
ouostoruei, GU3NKOMN, XUMHEH;

® yCTaHaBJIMBATh B3aUMOCBS3b IPUPOJIHBIX SBJICHUI;

® [IOHMMaThb CMBIC], pa3jdM4yaTb M OINHUCHIBATb CHCTEMHYIO CBSI3b MEXKIY
OCHOBOITOJIATAIOIIUMHA OMOJIOTHYECKUMHU TMOHATUSIMU: «KIJIETKa», «OPraHU3M», «BUI»,
«IKOCUCTEMay, «Onochepar;

®  JCIO0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O TIO3HAHUS B YU€OHBIX OMOJIOTHYECKUX
UCCJIEIOBAHUX, MPOBOJUThH SKCIIEPUMEHTHI 10 U3YYCHHIO OMOJIOTMUYECKUX OOBEKTOB U
SBJICHUHN, OOBSACHATH PE3YJIbTAThl IKCIEPUMEHTOB, aHAIU3UPOBATh X, GOPMYIUPOBATH
BBIBO/IbI;

e (QopmynupoBaTh THUIIOTE3bl Ha OCHOBAHUU TNPEUIOKEHHONM OHOJIIOTUYECKOM
uH(pOpMaIMKU U NpeyiaraTb BApUaHThl IPOBEPKU TMIIOTES;

® CpaBHUBATb OMOJIOTMUYECKHE OOBEKTHI MEXKIY COOOW MO 3aJaHHBIM KPUTEPUSIM,
JIeJ1aTh BBIBOJBI U YMO3aKIJIFOUEHHSI HA OCHOBE CPaBHEHMUS;

e O00OCHOBBIBaTb €IWHCTBO JKMBOW U HEXUBOM TNPUPOIBI, POJCTBO IKUBBIX
OpPraHHU3MOB, B3aUMOCBSI3U OPTaHU3MOB U OKPY KaIOLIEH Cpeibl HA OCHOBE OMOJOTMYECKUX
TEOPHUL;



® TPUBOJWTH MPUMEPHI BEUIECTB OCHOBHBIX TPYMNI OPTaHUYECKUX COCAMHEHUI
KJIETKH (OEJIKOB, JKUPOB, YIIIEBOJIOB, HYKIEMHOBBIX KUCIIOT);

® pacro3HaBaTh KJIETKUA (MPOKAPUOT U HYKAPHOT, PACTEHUW U JKUBOTHBIX) IO
OTMCAHUIO, HA CXEMATUYECKUX U300pKCHUSX;

® YCTaHABJIMBATh CBSI3b CTPOCHHS U (DYHKIIMA KOMITOHEHTOB KJIETKH, 0OOCHOBHIBATH
MHOT000pa3ue KJIEeTOK;

® pAacro3HaBaTh MOMYJISIUIO U OMOJIOTMYECKHUI BU IO OCHOBHBIM IMIPHU- 3HAKAM;

® ONHUCHIBATh (PEHOTUII  MHOTOKJIETOYHBIX  PACTEHUH UM  SKUBOTHBIX  TIO
MOP(OIOTHIESCKOMY KPUTEPHIO;

e OOBSACHATH MHOTOOOpPa3ne OPraHU3MOB, IPUMEHSIS SBOJTIOIUOHHYIO TEOPHIO;

e xiaccu(uIUpoBaTh OWOJOTHYECKHE OOBEKTHI HAa OCHOBAaHWUU OIHOTO WJIU
HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CHOCOOBI JbIXaHUS U
Pa3MHOXEHUSI, 0OCOOEHHOCTH Pa3BUTHS);

® OOBSCHATH NPUUYMHBI HACTIEACTBEHHBIX 3a00JICBaHUM;

® BBHIIBIATH M3MEHUMBOCTh Yy OpPTaHU3MOB; OOBICHATH TIPOSBJICHHE BHIIOB
M3MEHYMBOCTH, UCTIOJB3Ys 3aKOHOMEPHOCTH U3MEHYUBOCTH;

® CpaBHMBATh HACJICICTBEHHYIO U HEHACJIEACTBEHHYIO U3MEHUYUBOCTD;

® BBIABIAATH MOpPQOJIOTHYEeCKUe, (U3NOJIIOTHYECKUE, TOBEACHUYECKUE aJanTalluu
OpraHU3MOB K cpejie OOUTaHUs U JEHCTBUIO IKOJIOTUUECKHUX (DAKTOPOB;

® COCTaBJISITh CXEMbI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (IIETIH MUTaHUsA);

® [IPUBOJUTH JOKA3aTEeIIbCTBA HEOOXOAMMOCTH COXpaHEHHUs Ouopa3zHooOpaszusi s
YCTOWYUBOTO Pa3BUTHSI U OXPAHBI OKPYKAIOIIEH CPEJIbl;

® OIICHUBATh JJOCTOBEPHOCTh OMOJIOTHYECKON MH(MOPMAITIH, TTOJIyYeHHOW U3 pa3HBIX
HMCTOYHHUKOB, BBIJICISATH HEOOXOIUMYIO MH(OPMAITUIO ISl UCTIONIH30BAHUS €€ B yUeOHOM
NESTEILHOCTH U PEIICHUH MPAKTHYECKUX 3a/1a4;

® [PEICTaBIATH OMOJOTMYECKYI0 MH(OpPMAlLMIO B BHJIE TEKCTa, TabauLbl, rpaduka,
JUarpaMMBbl U IeJIaTh BEIBOBI HA OCHOBAHHHY MPECTABICHHBIX JaHHBIX;

® OIICHWBATh pOJb JIOCTHKCHUN TEHETUKH, CEJCKIMH, OWOTEXHOJOTHH B
MPaKTUYECKOM JeATEILHOCTH YeJI0OBeKa M B COOCTBEHHOMU KU3HHU;

® OOBSACHATH HETATUBHOE BIMSHUE BEIIECTB (AJKOTOJIs, HUKOTHHA, HAPKOTHYECKUX
BEIIIECTB) Ha 3apOJIbIIIEBOE PA3BUTHUE YEJIOBEKA; OOBSICHATH IOCICACTBUS BIUSHUS
MyTareHoB;

® OOBACHATH BO3MOXKHBIE TPUUMHBI HACJICACTBEHHBIX 3a00JICBaHUM.

Buvinyckuux na 6a3060Mm ypoeHe noiyuum 603MOHCHOCHb HAYYUMbCAL:

® JaBaTh Hay4YHOE OOBsICHEHHWE OWOIOTHYECKMM (aKTaMm, MPOIeccaM, SIBICHUSM,
3aKOHOMEPHOCTSIM, UCIOJIb3Yysl OMOJIOTUYECKHE TEOpUHU (KJIETOYHYIO, BOJIOINUOHHYIO),
ydeHue o onocdepe, 3aK0OHbI HACTEACTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUYNBOCTH;

® XapaKTepu30BaTh COBPEMEHHBIC HAMpPAaBJICHUS B Pa3BUTUM OUOJIOTHU; OMUCHIBATH
MX BO3MOKHOE HCIIOJIb30BAHUE B MPAKTUYECKOU S TEILHOCTH;

® CpaBHMBATH CIIOCOOBI ICJICHUS KJIETKU (MUTO3 U MEI03);

e pemiath 3a/1a4u Ha ocTpoeHue ¢pparmenta Bropoi nernu JJHK mo nmpennoxxkernomy
dbparmenty nepsoii, uPHK (MPHK) no yuactky JIHK;



¢ DpCfIiaThb 3aAa4W Ha OIPCACICHHUC KOJIMYCCTBA XPOMOCOM B COMATHYCCKHUX H
ITOJIOBLBIX KJICTKAX, d TAKIKC B KJICTKAX IICPCO HAYAJIOM JACJICHUA (Meﬁ03a NN MI/ITOBa) H 110
€Iro OKOH4YaHHnuH" (I[J'IH MHOTI'OKJICTOYHBIX OpI‘aHI/I?:MOB);

® pflmiaTb I'CHCTHYCCKUC 3aJa4YM Ha MOHOFH6pH,Z[HOG CKpCIIUBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHWsA, IIPUMCHAA 3aKOHbI HACJIICACTBCHHOCTH U
HCIIOJIb3Ys 6I/IOJIOFI/I‘IGCKyIO TCPMUHOJIOTHUIO U CUMBOJIMKY

¢ yCTAaHABJIMBATBH TUII HACJICAOBAHUA N XaPAKTCP IMPOSABJIICHUSA IIPU3HAKA 110 SaHaHHOfI
CXCMC pO,ZIOCJIOBHOﬁ, IMPUMCH:S 3aKOHBI HACJIICACTBCHHOCTH

¢ OOCHUBATL PC3YJIbTATHI BSaHMOHCﬁCTBHH YCJIOBCKa H Opr}I(aIOIHGﬁ CpCIbI,
IMPOTrHO3UPOBATHE BO3MOKHBIC ITOCICACTBHA ACATCIBbHOCTH YCIOBCKA IJI CYIICCTBOBAHUA
OTACJIbHBIX OMOJOIHYECKUX OOBEKTOB H LEJIBIX TPUPOAHBIX COO6HI€CTB.

JInuHOCTHBIE, MeTanpeAMeTHbIe U TMpeIMeTHbIEe Pe3yJbTAaThbl OCBOEHHS Kypca
OMO0JIOTHMH.

JIn4HOCTHBIE, BKJIIOYAIOT TOTOBHOCTH M CHOCOOHOCTH OOy4YaromIuxcs K
CaMOPa3BUTHIO U TJMYHOCTHOMY CaMOOTIPEICIICHHIO, CHOPMUPOBAHHOCTh UX MOTHBAITUHU K
00y4YeHHIO W IIeJICHANPAaBJICHHON IMO3HABATEIbHON JESITEIbHOCTH, CUCTEMbl 3HAUYUMBIX
COIMAIBHBIX W MEXKIMYHOCTHBIX OTHOILICHUN, II€HHOCTHO-CMBICJIIOBBIX YCTaHOBOK,
OTpaKaIOIIUX JUYHOCTHBIC U TPAXKJAHCKUE O3UIMHU B JI€STCIILHOCTH.

MeTtanpeaMeTHble, BKIIOYAIOT OCBOCHHBIE OOYYAIOMIMMHUCA MEXIIPEIMETHbBIC
MOHATUSI U YyHUBEpPCAJIbHbIC YyueOHbIe MACUCTBUSI (pEryJsiTUBHBIC, IO3HABATEIbHbIE,
KOMMYHUKATUBHBIE), CIIOCOOHOCTh MX UCIIOJIb30BaHUs B MO3HABATEIHLHON U COI[UATILHOMN
MpaKTUKE, CaMOCTOSITCIbHOCTh B IUIAHUPOBAHWMM HM  OCYIIECTBICHUM  y4eOHOM
JEATEeIIbHOCTH U OpraHu3aIlui Y4eOHOTO COTPYIHNYECTBA C TIeAaroraMu U CBepCTHUKAMU,
CITOCOOHOCTH K TTOCTPOCHHIO MHANBUIYAILHON 00pa30BaTeIbHOM TPACKTOPHH, BIIAJICHUE
HaBBIKAMH YICOHO-HMCCIIEI0BATEILCKOM, TPOCKTHON U COIUAJIBHON JISATEIIBHOCTH.

IIpeameTHble, BKIIOYAIOT OCBOCHHBIE 00YUYAIOIIUMUCS B XOJI€ U3YUYEHUS Y4EOHOTO
npeaMera  yMEHHs, crheuuuyeckue i JaHHOM MpeaMeTHOM oO0jacTd, BHJbI
JEATEeIbHOCTU TO TIOJIYYEHHIO HOBOTO 3HAaHMS B paMKax y4eOHOro mMpeaMera, €ro
MpeoOpa3oBaHUI0 U TPUMEHEHUI0 B YYEOHBIX, Y4YEOHO-TIPOCKTHBIX M COIHAIBHO-
MPOEKTHBIX CUTYalMsIX, (GOPMUPOBAHNE HAYYHOTO THIIA MBIIUICHUS, BIaJCHIUE HAYIHOU
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHITUAMHU, METOJIAMHU 1 MMPUEMaMH.

JIMYHOCTHBIE Pe3yJIbTaThl

JIMIHOCTHBIE pe3ynbTaThl OCBOCHHS OOpa30BATEIBHONW MPOTPAMMBI IO TPEAMETY
«buronorus» OTpaxkaror:

1) ¢dopmupoBaHWe OTBETCTBEHHOTO OTHOIICHHWS K YYEHHIO, TOTOBHOCTH M
CIIOCOOHOCTH K CaMOPa3BUTHIO;

2) copMHUPOBAHHOCTh OCHOB CAMOPA3BUTHSI i CAMOBOCITUTAHHS B COOTBETCTBHH
¢ o011eyesIoBeYeCKUMHU IIEHHOCTSIMHU;

3) TolepaHTHOE CO3HAHWE W TIOBEACHHE B MOJUKYIBTYPHOM MHUPE, TOTOBHOCThH H
CIIOCOOHOCTh BECTH JHUAJIOT C JPYTHMH JIOABMH, JOCTUTaTh B HEM B3aMMOIIOHWMAHUS,



HaXOAUTh OOITUE TIEIN U COTPYIHUYATH JIJIS1 UX JTOCTIKEHUS,

4) HaBBIKM COTPYOHMYECTBA CO CBEPCTHUKAMHU, JETbMHU MIIQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOU, y4eOHO-HCCIIEeI0BATENbCKOM,
IPOEKTHOM U APYTUX BUIAX ACATEIbHOCTH;

5) HpaBCTBEHHOE CO3HAHWE U TMOBEJECHUE HA OCHOBE YCBOCHUS OOIIEYEIOBEYECKHUX
IICHHOCTEH;

6) TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO,
Ha NPOTSHKECHUU BCEU JKU3HU;

7) 3CTETUYECKOE OTHOLIEHUE K MUPY;

8) MpUHATHE U peaM3aLUI0 [ICHHOCTEN 370pOBOrO M 0€30MacHOr0 00pasza >KU3HU,
MOTPeOHOCTH B (PUBUYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHSATHUAX CIOPTHUBHO-
O37IOPOBUTEIIBHOM  JAESATENBbHOCTbIO, HENPUSITUE BPEAHBIX MPUBBIYEK: KypeHUSs,
yHnoTpeOIeHUs aJIKOT0JIsl, HAPKOTUKOB;

9) GepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (DU3UYECKOMY H
MICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JpYrHUX JIIONCH, yMEHHE
OKa3bIBaTh MEPBYIO OMOIIIb;

10) oco3nanubii BeIOOp Oymymiedt mpodeccud U BO3ZMOXKHOCTEH peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TIJIAHOB;

11) popmupoBaHue KOIOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS COLIUAJIBHO-
SKOHOMHYECKHX MPOLECCOB HA COCTOSHHE NPUPOJHONM U COLUUAIBHOW CpEIbI;
MPUOOPETEHHUE OMBITA IKOJIOTO-HANIPABICHHOM A TEILHOCTH;

MeTanpeaMeTHble Ppe3yJbTAThl OCBOCHHUSI 00pa30BaTeNbHOM MPOTPaMMbl [0
OMOJIOTUN OTPAXKAIOT:

1) ymeHue caMOCTOATENIbHO OMPENEIATh LeIn ACSTEIbHOCTU U COCTABISATh IJIaHbI
JEATEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl IOCTUXKEHUS MOCTaBICHHBIX
1ejael W peanu3anuy TUIAHOB JCSTENBHOCTH, BBIOMPATh YCICIIHbIE CTPAaTErHH B
Pa3JIMYHBIX CUTYaILUSX;

YMEHHE TMPOAYKTUBHO OOIIATbCA W B3aWMOJCMCTBOBATH B TIPOIECCE COBMECTHOM
JESTETPHOCTH, YYUTHIBATh TMO3UIUU JPYTHUX YYACTHHKOB JIEATEILHOCTH, d(PHEKTUBHO
paspeniarb KOHQIUKTHI;

3) BnajieHre HaBBIKaMU MIO3HABATEIILHOM, yUeOHO-UCCIIEIOBATEILCKOM U MPOEKTHOM
NESTETbHOCTH, HABbIKAMU pa3pelieHus MpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHHUS NPaKTUYECKUX 3a/1ad, MPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MTO3HAHUS;

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATEIBbHOM HHGOPMAIMOHHO-TIO3HABATEIILHOM
NEATEeIbHOCTH, BKJIIOYass YMEHHE OpPHUEHTHPOBATbCS B  PA3IMYHBIX HMCTOYHUKAX
nH(pOpMaIMK, KPUTUUECKU OLICHUBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO, TTOTYyYaeMYHO
13 pa3JIMYHBIX HCTOUHUKOB;

5) yMEHHE WCTONB30BaTh CPEACTBA WH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHonoruit (mamee — WKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHW3alMOHHBIX 3a/la4 ¢ CcoOMoAeHUuEM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH
0€30MacHOCTH, THTHUEHBI, PECypCOCOEpEeKeHUs, MPABOBBIX U ITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TacHOCTH;

6) yMEHHE OIPENeNsATh MOHATHUS, CO3/1aBaTh 000OIICHMS, YCTaHABITUBATh AaHAJIOTHH,



KJacCU(UIUPOBaTh, YCTaHABIMBAaTh  IMPUYUHHO-CIEACTBEHHbIE  CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKICHUE, YMEHHE CO31aBaTh, IPUMEHSITh, PEOOPA30BbIBATh 3HAKU U
CHUMBOJIbI, MOJIEJIM M CXEMbl, CMBICIIOBOE UTEHUE, YMEHUE OpPraHM30BbIBATh Y4eOHOE
COTPYAHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU U T. [1.;
YMEHHE CaMOCTOSTEIBHO OLIEHUBATh U IPUHUMATh PELICHUS, ONIPENCISAIOIINE CTPATETUIO
IIOBE/ICHHUS,

8) BiIaJiIcHUE S3BIKOBBIMU CPEJICTBAMH — YMEHHUE SICHO, JIOTMUHO U TOYHO M3JaraTh
CBOIO TOUKY 3PEHUS, UCIIOIB30BATh A/ICKBATHBIE A3BIKOBBIE CPEICTBA;

9) BnageHue HaBbIKAMU TTO3HABATEIHLHON PEPIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, I'PAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX [TI03HABATEIbHBIX 331a4 U CPEACTB UX JOCTUKECHUS.

IIpeaMeTHbIMU pe3yJIbTATAMH Ha [JAaHHOM OJTale SBIKIETCA  IPOAOJDKEHUE
(bopMHpOBaHUsI HAyYHBIX 3HAHUN O >KMBOM MPHUPOAE U 3aKOHOMEPHOCTSX €€ Pa3BUTHA,
NEepPBOHAYAJIbHBIX, CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O OMOJOTHYECKUX OOBEKTaX,
npoueccax, SBJICHUSX, OCHOB 3KOJOTHYECKOM IPaMOTHOCTH, CHOCOOHOCTH OIIEHMBATH
MOCJIEACTBUS ACATEIbHOCTH YEJIOBEKa B IPUPOJIE, IPUOOPETEHHUE OIBITA HCIIOJIb30BAaHUS
pa3IMYHBbIX METO/IOB UCCIENOBaHUs (HAOMIONEHMS, ONIBITOB, SKCIIEPUMEHTOB).

2. COAJEP/KAHUE KYPCA.

buoJiorus Kak KOMILIEKC HAYK 0 KMBOM npupo/je.

buonorus kak KOMIUIEKCHAs HAayKa, METOAbl HAyYHOIO NO3HAHMS, UCIIOIb3YEMbIC B
ouonoruu. CoBpeMeHHbIE€ HamnpaBiieHus B Ouonoruul. Posb Ouonoruu B popMupoBaHun
COBPEMEHHOW HAy4YHOW KapTUHBI MUPA, MPAKTUYECKOE 3HAUCHHE OMOJIOTMYECKUX 3HAHUM.

buonornyeckue cucteMsl Kak NpeaMeT U3y4eHus: OMOJIOTUH.

CrpyKkrypHbIe U QYHKIHOHAJIbHBIC OCHOBBI 'KU3HHU.

MonexkynsapHble OCHOBBI KHW3HU. HeopraHnudeckne BeEIIECTBA, HUX 3HAYCHHUE.
Opranuueckuie BemiecTBa (yrJIeBOJIbI, JIUTUbI, OCIKH, HYKJIEUHOBBIE KUCIOThI, AT®) u
uXx 3HayeHue. buononumepsl. [Ipyrue opranndeckue BeuecTsa KieTku. Hanorexnonoruu
B OMOJIOTHH.

[uronorust, MeToAbl UWTOJOTMU. Poib KJIETOYHOM TEOpPUM B CTAHOBIICHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTWHBI Mupa. KIETKu NmpokapuoT U 3yKapuoT.
OCHOBHBIE YaCTH U OPTaHOUJIBI KJIETKHU, UX (PYHKITUH.

Bupycel — HekserouHas hopma KU3HU, MEPbI TPO(YHUIAKTUKY BUPYCHBIX 3a00JIEBaHUIA.

KusnenesarenbHOCTh KIIeTKH. Ilnactmueckmii oOMeH. DoOTOCHMHTE3, XEMOCHHTES.
buocunTes Oenka. DHepreTuueckuii oOMeH. XpaHEHHE, Tepe- Jladya W peanuzaius
HacJeACTBEHHOM MH(popManuu B kieTke. ['enetmyeckuid kon. I'en, renom. I'eHoMuKa.
BimsiHne HapKOTE€HHBIX BEIIECTB HA IIPOLIECCHI B KIIETKE.

Kinerounsiii nukn: uaTepdasa u gesnenue. MuTo3 u Menos, ux 3Hauenue. ComaTudyeckue
Y TIOJIOBBIE KJIETKH.

Opranusm.

Opranusm — eIuHOE LETOE.

KuznenestenbHOCTh opranusma. Perymsimus ¢yHKIMNA opraHu3Ma, TOMeocTas.

Pasmuoxxenne oprann3zMoB (Oecrionoe u mosioBoe). CriocoObl pa3sMHOKEHUS Y pPaCTEHUN
Y KUBOTHBIX. IHIMBHIyaIbHOE pa3BUTUE OpraHu3Ma (OHTOTE€HE3).



[IprunHBI HapylIeHUN pa3BUTHUA. PEIPOAYKTUBHOE 340POBbE YEIIOBEKA; MOCIEICTBUSL
BJIMSIHMS QJIKOTOJIsl, HUKOTMHA, HApPKOTHMUYECKUX BEIIECTB HAa 3MOPHOHAIBHOE PA3BUTHUE
yesioBeKa. JKM3HEHHBIE [IUKIIBI Pa3HBIX IPYIIT OPraHU3MOB.

I'eneTnka, MeTOABI T€HETUKHU. ['€HeTHUYECKass TEPMHUHOJIOTHS U CHMBOJIMKA. 3aKOHBI
HacnencTseHHocTy . Menens. XpoMocoMHas Teopus HaclIeICTBEHHOCTH. OmpeneseHne
noJia. CLieIuIEHHOE C I0JIOM HACJIeJOBaHUE.

I'eneruka uenoseka. HacneacrBeHHble 3a0071€BaHUs YEIOBEKA U UX MIPEAYIPEKACHUE.
DTHYyecKkHe acmekThl B O00JacTH MEIWLIMHCKOM TIeHeTMKH. ['eHoTMn | cpena.
HenacnenactBeHHass UW3MEHUMBOCTb. HacneAacTBeHHas WM3MEHUYMBOCTb.  MyTanuu.
MyrtareHsl, UX BIUSHUE Ha 3JI0pOBbe yenoBeka. JlomecTukanus u cenekuus. MeTonbl
CeleKUMU. buorexHomnorus, €€  HanpaBI€HHs W MEPCHEKTUBbI  Pa3BHUTHI.
buo6e3omacHOCTb.

Teopus 3BoOTIIOLMH.

Pa3BuTre 3BOIIOIIMOHHBIX UAEH, 3BOMonOHHas Teopus Y. [JapBuna. CuHTeTHYECKAs
Teopus 3BOJONMH. CBHIETENBCTBA HBOJIIOLMHU XKUBOM NpHUPOABI. MHUKpO3BOMIOLUS U
MakposBosronus. Bun, ero kpurepuu. [lonmysanus — aneMeHTapHas €IMHALIA YBOJIFOLUY.
JIBIOKyIME CHJIBI 3BOJIIOLIMM, MX BIIMSHUE Ha TeHOQOHI mnonyisuuu. Hampasnenus
ABOJIFOLUH.

MHoroo6pa3ue opraHu3sMoOB Kak pe3ysbTaT 3Bostonuu. [IpuHnunel knaccudukanuu,
CUCTEMATHKA.

Pa3Burtue :kxu3Hu Ha 3emuie.

['umiore3pr mpoucxoxaeHuss xKu3HU Ha 3emsie. OCHOBHBIE ATamnbl  3BOJIOLUU
OpPraHUYECKOTO MHpa Ha 3eMJIe.

CoBpeMeHHbIE TPEACTABICHHUS O MPOUCXOXKIECHUM YEJIOBEKa. DBOJIIOIMUS YEIOBEKa
(anTponorenes). JIBuKylue CUIIbI aHTpONOreHe3a. Packl yenoBeka, vX MPOUCXO0KIECHUE U
€AMHCTBO.

OpranusMbl 1 OKpPYKaOLIIas cCpeaa.

[IpucnocoOneHust OpraHu3MoB K JEHCTBUIO KOJIOTUYECKUX (PakTopoB. buoreoieHos.
Okocuctema. PazHoobpasue skocucreMm. BzaumMooTHOLIEHHS TOMYIALUNA pa3HbIX BUIOB B
skocucreMe. KpyroBopoT BEmIeCTB M MOTOK 3HEPIHMU B 3KOCHUCTEME. Y CTOMWYMBOCTH U
IUHaAMUKa 3kocucTeM. llocmencTBus BIMAHUS ACSATENBHOCTH YEIOBEKA HA 3KOCHCTEMBI.
Coxpanenne 6uopazHoo0pa3usi Kak OCHOBA YCTOMYMBOCTU IKOCHUCTEMBI.

CrtpykTypa 6uocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOC(EPHI.

KpyroBopots! BemiecTB B buocdepe.

['moGanbHbIE aHTPOIOTeHHbIE W3MeHeHus: B Ouocdepe. IIpobiieMbl ycTOHYMBOTO
pa3BUTHSL.

[lepcniekTUBBI pa3BUTHs OUOTOTHYECKUX HAYK.

IIpumepnuiil nepeuers 1a00PAMOPHBLIX U NPAKMUYECKUX pabom (Ha 8b100p yuumeis).

1. HUcnonvzosanue pa3iuunsix Memooos npu uzyueHuu 6uoi02uieckux 00beKmos.

2. Texnuxa MuKpocKonuposauus.

3. U3yyeHue knemox pacmeHuti U OIHCUBOMHBIX NOO MUKPOCKONOM HA 20MOBbIX
MUKpOnpenapamax u ux onucaue.



4. Ilpuecomosnenue, paccmampueéanue u ONUCAHUE MUKPONPENApamos Kiemox
pacmeHu.

5. CpasHnenue cmpoenus Kiemok pacmeHul, HCUBOMHbIX, 2puboe6 u baxmepuil.

6. HUzyuenue osudicenus yumonaiazmol.

7. H3yuenue naazmonusza u 0eniasmonu3d 8 Kiemrax Ko#Cuyvl JyKd.

8. MUszyuenue  ¢pepmenmamusnoco  pacwjeniieHus — nepoxkcuoa - 8000pooa 8
PACTMUMENbHBIX U HCUBOMHBIX KIEMKAX.

9. Ob6napysicenue b6enkos, y2nes0008, MUNUO08 ¢ NOMOUWbIO KA4eCMBEHHbIX PeaKyull.

10. Buioenenue /[HK.

11. H3yyenue kamanumuyeckol akmusHocmu gepmenmos (Ha npumepe amuiazol Uil
Kamanasol).

12. Habniodenue mumo3za 6 Klemkax KOHYUKA KOpewlka JYKa Ha 20mOBbiX
MUKDPONpenapamax.

13. Uzyuenue xpomocom Ha 20mosvix MUKpONpenapamax.

14. Uzyyenue cmaouii meiio3a Ha 20MOBbIX MUKPONPENnapamax.

15. Uzyuenue cmpoenusi noio8wix Kiemox Ha 20MO8blX MUKPONPEnapamax.

16. Pewenue snemenmaphuix 3a0ay no MOAEKYJIAPHOU OUOLO2ULL.

17. Boisisnenue npusHaxo8 cxo0cmea 3apoobluiell 4eloseka U Opyeux NO360HOUHbLIX
HCUBOMHBIX KAK OOKA3AMENbCMBO UX POOCMEA.

18. Cocmasnenue snemeHmapHuvix cxem CKpewu8aHusl.

19. Pewenue cenemuyeckux 3aoad.

20. U3yuenue pe3yromamosd MOHOUOPUOHO20 U OUSUOPUOHO20 CKPEWUBAHUSL )
0po30uol.

21. Cocmasnenue u ananus poooCi08HbIX 4el08eKd.

22. U3yuenue uzmenuugocmu, nOCmMpoOeHue 6apUaAyUOHHO20 padd U BaAPUAYUOHHOLL
KpUBOl.

23. Onucanue ¢henomuna.

24. Cpasnenue U008 no Mop@onocuuecKkomy Kpumepuio.

25. Onucanue npucnocobieHHOCmU OP2AHU3MA U ee OMHOCUMENbHO20 XapaKmepd.

26. Buvisasnenue npucnocobienuii opeanu3mos K GIUAHUIO DATUYHBIX IKOJIO2UUECKUX
Gpaxmopos.

217. CpasHenue aHamomMuiecko20 CmpoeHUsi pacmeHull pa3Hblx Mecm ooumanusl.

28. Memoowt uzmepenus paxmopos cpedvt 0oumaHusl.

29. U3zyuenue sxonocuueckux adanmayuil Yeio8exd.

30. Cocmasnenue nuuesvix yeneil.

31. Uzyuenue u onucanue sIKocucmem c80et MeCmHOCHU.

32. Mooenupogarue cmpykmyp u npoyecco8, NpoUcXo0auux 8 IKOCUCmemax.

33. Oyenxa aHmpono2eHHviX U3MEeHeHUll 8 NPUPOOe.

3. TEMATUHYECKOE IIVIAHUPOBAHHUE.

Oo011ee yrcio yueOHBIX 4acoB 3a 2 roja o0y4enus cocraniser 136, u3 Hux 68 gacos (2
yaca B Hezenmo) B 10 kimacce (B aBTopckoit mporpamme 34/70 vacoB) u 68 yacos (2 4 B
Henenro) B 11 kiacce (B aBropckoii mporpamme 34/70 dacos).



Coneprkanne Kypca OMOJIOTHH SBISIETCS 0a301 ISt U3y4EHUS OOIINX OMOJIOTHIECKUX
3aKOHOMEPHOCTEH, 3aKOHOB, TCOPHIA B cTapiiei mKkoje. Takum o0pa3oM, coaepraHue
Kypca OMOJIOTHH MPEACTABISET COOOM 3BEHO B CUCTEME HEMPEPHIBHOTO OMOJIOTHIECKOTO
o0pa30BaHMsI U SBIISETCS OCHOBHOM IS MTOCIIEAYIOMIEH YPOBHEBOM AU HepeHITHAIINH.

Taﬁ.lmua TEMATUICCKOTO pacnpeac/JiCcHus KoJandecrsa 4acoB:

10 knace
Ne KosauyecTBo yacos
n/n Pazgesnl, TeMbI ABTOpCKasi Pabouas
nporpaMMa | mporpamma
1. BBEAEHUE. 1 1
2. |PA3JIEJI 1. BUOJIOI'US KAK HAYKA. METO/IbI 5 5
HAVYYHOI'O ITO3HAHM L.
3. |PA3JEJI 2. KIIETKA. 20 21
4. |PA3JEJI 3. OPTAHU3M. 38 41
UToro 70 yacoB 68 yacos

(13 Hux 4 yaca
pe3epBHOE BpeMsi)

Hcnonb3oBaHue PE3CPBHOI0 BPpEMCHHA PACIIPCACIICHO Ha 0oJiee CIIOKHEIC pas3aciibl.

«Knerkay - 1 gac; «Opranusm» - 3 gaca.

11 kaacce
Ne KoauuecTBO 4acoB
n/n Paspennl, Tembl ABTOpCKasi Pabouas
nporpaMma | mporpamma
1. |BBEJIEHUE. 1 1
2. |PA3JIEJI 1. BU/. 36 40
3. [PA3EJI 2. SKOCHUCTEMBI. 20 25
4. 3AKJIFOYEHHE. 1 2
HUTOTIO 70 yacoB 68 yacon

(13 Hux 12 gacos
pe3epBHOE BpeMsl)

Hcnonb3oBaHne pe3epBHOTO BpEMEHH pacTpeie]ICHO Ha 00JIee CIIOKHBIC pa3/Ieibl:
«Buny» - 4 gaca; «9xocucteMsnl» - 5 yaca, B 3akiaroueHnu 1 yac 7o0OaBiIeH Ha UTOTOBBIN

KOHTPOJIb 3HAHUMU.

Koumn4ecTBo J1a00paTOPHBIX U NPAKTHYECKHUX PA00T, a TAKKe IKCKYPCHIl.

HaumenoBanue padornl

KosmnuecTBO BbINOIHSIEMBIX PadoT

10 kaace 11 kaace
JlaGopaTopHble paboThI 7 2
[TpakTHyeckue paboTh 7 3

Kondepenuun 1




10 KITACC (1/2 4 B Heaeso, Bcero 35/70 4, u3 Hux 2/4 4 — pe3epBHOE BpeMs).

OcHOBHOE co/iep:KaHue 10 TeMaM
(pa3znenam)

XapakTepuCTHKA OCHOBHBIX BHI0B YU4€OHOM
AeSITeJIbHOCTH

Beseoenue: ponv buonoeuu 6 popmuposaruu co8pemenHou KapmuHvl Mupda,
npakmuiecxkoe 3Haverue ouonocudeckux snanuil (1/2 u)

Paspnen 1. buosorusi kak Hayka. Metoabl HayuHoro nosuanus (3/5 1)

11. Kparkas
ouosnornu. Cucrema
Hayk (1/2 u).

OOBeKT u3y4YeHUs OHOJIOTHU — >KHUBAs
npupona. Kparkas wucropus pa3BUTHSA
ouonoruu. Ponb OMONTOrMYECKUX TEOpUIA,
uae, rumnore3 B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. Cucrema OHMOJIOTMYECKUX
Hayk. CoBpeMeHHble  HampaBlICHUS B
OMOJIOTHH.

HCTOPUSL  Pa3BUTHA
0MOJIOTHYECKHUX

Onpenensitor  mOHATHA, (OpMUpYyEeMble B XOfe
U3YYEHHUS TEMBI.

OObsicHsIIOT poib  Ouoyoruu B (POPMHUPOBAHUU
HayyHOro  MupoBo33peHus.  OIEHUBAIOT  BKIJIAJ
Pa3NUYHBIX YYEHBIX - OWOJIOTOB B pa3BUTHE HAYKH
Ouonoruu, BKIaX  OHOJOTMYECKMX  TEOpUMl B
(dhopMHUpPOBaHME COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa. YCTAaHABIMBAIOT CBSI3M OWOJIOTHU C
JIpyrumu Haykamu. [TpuBoasT nmpumepbl COBpEMEHHbIX
HAIpPaBICHUH B OMOJIOTUU U ONPEENIAIOT UX 33aa4l U
npeaMeTsl u3ydeHus. ['oToBAT cooOmienus (AOKIaIbI,
pedeparbl, Tpe3eHTAIMK) O BKJIaJ€ BBIIAIOIINXCS
YUEHBIX B pa3BUTHE OUOJIOTHUHU.

PaGoTator ¢ anekrpoHHO# popMoii yueOHHKA.

1.2. CymHocTh H CBOWCTBAa JKHMBOIO.
YpoBHM OpraHu3anyu KMBOIl MaTepHu.
Buosnornyeckune cucreMbl Kak npeamer
u3ydyeHusi 0uosiornu. Meroabl 6M0JI0rUM
(2/3 v)

CymHocth ku3HU. OCHOBHBIE CBOMCTBA
kuBord Marepuu. JKuBasg mpupoja Kak
CJIO’)KHOOpPTaHW30BaHHAsl  HMepapXuyueckas
CcUCTEMa, CYUIECTBYIOIAsl B MPOCTPAHCTBE
U BO BpeMeHH. buoyiormdeckue CHUCTEeMBI.
OCHOBHBIE YPOBHHM OpraHU3allMU KUBOH

OnpenensitoT NoHATUSA, (GOPMUPYEMBIE B X0 U3yUEHUs
TEMBI.

BriaengroT cynecTBEeHHbIE MPU3HAKY KUBOW TPUPOJIBI U
OMOJIOTHYECKHX cHucTeM (KJIeTKH, OpTraHu3Ma, BHJA,
9KOCHUCTEMBI). XapaKTEepPU3YIOT OCHOBHBIE CBOICTBA
KUBOT0. OOBSICHIIOT OCHOBHBIE MPUYNHBI 3aTPYAHCHHUIA,
CBSI3AHHBIX C ONPEACICHUEM TIOHATUSA  (OKU3HBbY.
OOBACHAIOT pa3nu4us U €AUHCTBO KHBOW W HEXHUBOU
npupoAsl. [IpuBOAST MpUMeEpPbl CUCTEM PA3HOTO YPOBHS
opranuzauuu. IIpu- BOIAT 10OKa3aTesnbCTBA YPOBHEBOM
OpPraHU3aLMHU U YBOIIOLNH KUBOW TPUPOIBI.
OnpenensaioT OCHOBHBIE METOJIbl TMO3HAHUSl KUBOU

Marepur. MeToapl TO3HAHUS  KUBOW | IPUPOMBI.

MIPUPOJIBI. loToBAT mpe3eHTaUMIO WIM CTEHJ Ha  TEMy
«CoBpemMeHHOE Hay4YHOE O0OpYJOBaHHE W €r0 POJib B
pelmieHnd  OMOJOTHMYeCKHX  3amad». PaboTaroT ¢
WUTFOCTpAIUsIMA yaeOHHUKa. PaboTaroT ¢ 3JIeKTpOHHOMN
(dhopmoit yueOHUKaA.

Paznen 2. Kaerka (10/20 49)
2.1. HUcropus wm3ydenuss kJeTku. | Onpenenstor NOHATUS, POPMUPYEMBbIE B XO€ U3YUECHUS

Kuaerounas teopus (1/2 4).

PazButne 3Hanumii o kuetke. PaGoter P.
I'yka, A. Ban JleBenryka, K. bapa, P.
bpoyna, P. Bupxosa. Knerounas teopus
M. Hlneiinena u T. [IIBanHa. OCHOBHBIE
MOJIOKEHUSI ~ COBPEMEHHOM  KJIETOYHOM
teopuu. Poip KIeTOYHON Teopuu B

TCMBI.

OrnpenendioT NpeIMeT, 3a/1a4d U METOJIbI UCCIIEI0BAHUS
[IUTOJIOTHU KaK HayKH. XapaKTepHU3yrT COJepKaHhe
KieTouyHo Teopun. OOBACHAIOT BKIAA KIECTOYHOU
TEOPHUH B dbopmupoBaHUe COBPEMEHHOM
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPA; BKJIA] YUEHBIX —
WCcTeoBaTeNied KJIETKH B pPa3BUTHE OHMOIOTHYECKOM
HayKH.




dbopMHUpOBaHUH
€CTECTBEHHO-HAay4YHOU
MeToasl HUTOIOTUN.

COBPEMEHHOM
KapTUHBI ~ MHpA.

[IpuBoAsT HOKAa3aTEIBCTBA POJCTBA KUBBIX OPTAHU3MOB
C UCIIOJIb30BAHUEM MOJIOKEHHUIN KIIETOYHON TEOPHH.
AHaNIM3UPYIOT W CPaBHUBAIOT OCHOBHBIE METO/IbI
IIUTOJIOTHH.

PaboTaroT ¢ mumrocTpanusiMu yueOHUKA.

PaboTaroT ¢ 351eKTpoHHOI PopmMoii yueOHuUKa.

2.2. XuMuueckuii coctaB KjaeTku (4/8 4).
EnuHCTBO  2JIEMEHTHOIO  XHMHYECKOIO
coCTaBa  JKHUBBIX OpraHU3MOB KakK
JI0OKa3aTeJIbCTBO €AMHCTBA MPOUCXOKICHUS
)KUBOW mpupoAbl. OOMIHOCTH >XUBOW U
HEXUBOW MPUPOJIbI HA YPOBHE XUMUYECKUX
31eMeHTOB. OpraHoreHbl, MaKpOd3JIEeMEHTHI,
MHUKPOAJIEMEHTBHI, yIIbTpa-
MHUKPOAJIEMEHTBHI, X POJIb B
JKU3HEACSITEIIbHOCTU KIIETKH M OpTaHU3Ma.
Heoprannueckue BemiectBa. Boma kak
KOJIBIOEIb BCETO KHUBOr0, OCOOEHHOCTH
CTPOCHHUSI U CBOMCTBA. MUHEpaIbHBIC COJIH.
3HaueHHEe HEOPraHWYECKUX BEIIECTB B
JKU3HH KJIETKH U OpraHu3Ma.

Opranuyeckue BelECTBA — CJIOXHbBIE
YTJIEpOICOAEpIKaIe COEIMHEHMUSL.
Huzkomonexkynspabie u
BBICOKOMOJIEKYJISIPHBIE OpraHUYEeCKUe
BEILECTBA. Jlunn el YrieBonsl:
MOHOCAaXapupl, Ioaucaxapuisl. benku.
Hyxnennoseie kucnorer: JIHK, PHK.

VYnsoenne wmonekynsl JIHK B kierke.
IIpyHnunuaneHOE  CTPOCHHE W POJb
OpraHMYECKHUX BEILIECTB B KIETKE U B
OpPraHM3Me YEI0BEKa.

OnpenenstoT NOHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHHUSI
TEMBI.

[IpuBoasT nokazaTenbcTBa (ApryMEHTALUIO) €AMHCTBA
JKUBOU M HEKMBOM IIPUPOABI HA IIPUMEPE CXOACTBA UX
XUMHMYECKOro coctaBa. CpaBHHUBAIOT XMMWYECKHUU
COCTAaB TeJI XUBOM M HEXUBOU IPUPOABI U JAEIAIOT
BBIBOJIbl HA OCHOBE CPAaBHEHH.

XapakTepu3yloT OCOOCHHOCTU CTPOEHMs, CBOMCTBA U
pOJb HEOPraHWYECKMX M OPraHUYeCKHX BEIECTB,
BXOJISAINX B COCTaB AKHUBBIX OpraHu3MOB.
Y cTaHaBIMBaOT IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKAY
XUMHAYECKHM CTPOCHUEM, CBOWCTBAMH U (DYHKIUSMH
BEILIECTB Ha OCHOBE TEKCTOB M PHUCYHKOB Yy4eOHHKA.
[IpuBonaT npuMepsl yYIIEBOIOB, JUIHUIOB, OEJKOB,
HYKJIEHHOBBIX KHCJIOT U JPYT'MX OPTaHUYECKUX BEIIECTB,
BXOJISIIIIMX B COCTaB OPraHU3MOB, MECT UX JIOKAJIU3ALIUU
1 OMOJIOTHUYECKON POJIH.

PaGorator ¢ wmnocTpanusaMu - yueOHUKA.
Ouosiornyeckue 3agaun.

Boinonusitor  1aboparopHble, — NpakTHYECKHE U
uccie1oBaTeabCkie padoThl 110 U3y4aeMOl TeMe.
PaGorarot ¢ a5ekTpoHHOM opMoil yueOHUKA.

Pemaror

2.3. CrpoeHue JyKapHOTHYECKOH U
NMPOKAPUOTHYECKOI KIeTOK (3/6 4).

Knerounas memOpana, muTormiasma, sapo.

OCHOBHBIE OpPraHOU/IbI KJIETKU:
SHAOIIa3MaTHYECKas CeTh, armapar
l'ombmxu,  JTM30COMBI,  MUTOXOHJPHUH,
IUTACTH B, prUOOCOMBEI. OyHKIMU

OCHOBHBIX YacTe€d U OPraHOUJIOB KIIETKH.
OCHOBHBIE OTJINYHS B CTPOEHUHU KUBOTHOM
U PacTH- TEIbHOM KJIETOK.

XpOMOCOMBI, WX CTpOCHHE W (YHKIIUU.
Kapuorun. 3HaueHue nocTosHCTBA YKCla U
(hOopMBI XPOMOCOM B KJIETKAX.
[IpokapuoTuueckass  KJeTKa: dopmMa,
pa3Mepbl. PacnpocTpaneHue u 3HadyeHHE
OGakrepuit B mpupone.  CTpoeHue
OakTepuaIbHON KIIETKU

OnpenenstoT NOHATHS, HOPMUpPYEMBIE B X0J1€ U3YUCHHUS

TEeMbl. XapaKTepU3yIOT KJIETKY KaK CTPYKTYpPHO
(YHKIMOHATBHYIO  €AMHUILY JKUBOro.  Beinensior
CYLIECTBEHHbIE MPHU3HAKU CTPOEHHUS KIETKH, €€

OpPraHOM[IOB, s1/Ipa, MEMOpPAHBI, XPOMOCOM, JI0SIIEPHBIX U
SIEPHBIX KJIETOK, KIJIETOK pAacTeHUH, IKUBOTHBIX H
rpu6oB.  CpaBHHMBAIOT  OCOOEHHOCTH  CTPOEHUS
TOSIIEPHBIX U SIIEPHBIX KIIETOK, KIIETOK PpAcCTeHMIH,
KHUBOTHBIX M TPUOOB M JI€Nal0T BBIBOJIBI Ha OCHOBE
CpaBHEHHUS. YCTaHABJIMBAIOT NPUYMHHO-CIIEACTBEHHbIE
CBSI3U MEX]Y CTPOCHHEM U (QYHKUIUSAMHU OMOTOTHYECKUX
CUCTEeM Ha TMpuMepe KIeTKH, €€ OpraHouioB U
BBINOJIHAEMBIX UMU (YHKIIUH.

PaGorator ¢ mmmoctpanusiMu ydeOHuka. Ilomp3yrorcs
LIATOJIOTUYECKON TEPMHUHOJIOTUEH.

O60CHOBBIBAIOT Mepbl MPOPUIAKTUKNA OaKTEepHATIBLHBIX
3a00JIeBaHUH.

Bommonusitor  maboparopHble, — MpakTHYEeCKHE U
UCClleI0BaTeNbCKUE paboThl MO U3y4aeMoil Teme.
PaGorarot ¢ asekTpoHHON opMoil yueOHUKa.




2.4. Peanusanusi  HaCJeACTBEHHOM
uHpopmanuu B kjaerke (1/2 ).

OnpenenstoT NOHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHUS
TeMbl. BbInensor QyHIaMEeHTaNbHBIA Ipolece B
OMOJIOTNYECKUX CUCTEMAaX — pealIn3aluio HHpopMauu

JHK — Hocurenb HaclIEACTBEHHOM | B KJIETKE. BBIIEHAIOT CYLIECTBEHHBIE IPU3HAKU
uHpopmauuu. ['eHeTmyeckuil Koj, ero | reHerndyeckoro koja. ONMCHIBAIOT M CPAaBHUBAIOT
cBoiicTBa. ['en. buocunres Gernka. MIPOLIECCHI TPAHCKPUIILIUY U TPAHCIIALIMHU.
OOBACHAIOT pOJb BOCIHPOU3BENCHUS M  Iepefayu
HACJIC/ICTBEHHOH WH(pOpPMAallUd B CYIIECTBOBAHUH H
Pa3BUTHHU XU3HU Ha 3eMIIe.
Pemrator  Ouonormueckue 3amaun. Paborator C
WITIOCTPAUsIMU y4eOHUKA.
PabotaroT ¢ anexTpoHHO# Popmoii yueOHuUKA.
2.5. Bupycsi (1/2 v). OnpenenstoT NOHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHHS
TEMBI.
Bupycer — HexserouHast (gopma >KM3HH. | BRIIENSAIOT CyIIECTBEHHbIE TPU3HAKA CTPOCHHUSA H

OCOOEHHOCTH CTPOEHHs] U PA3MHOXKEHUS.
3HaueHue B NPUPOJE U JKU3HU YEJIOBEKa.
Meppl NpoUIAKTUKY PaCIPOCTPAHEHUS
BUPYCHBIX 3a0oneBanuid. lIpodunaxTuka
CIIn/a

JKU3HCHHBIX [HUKIIOB BHPYCOB. XapaKTepI/I3y10T poJib

BUPYCOB Kak Bo30yaurteneil Oosie3HeM U Kak
IIEPEHOCYHKOB TeHETUYeCKOU nHpopmManum.
OOOCHOBBIBAIOT ~ MEphl  MPOPHUIAKTUKHA  BHPYCHBIX
3a00JIeBaHU.

Haxomsat wHpoOpMamuioo o0 BHpycax W BHPYCHBIX
3200JICBAHUSAX B PA3JIMYHBIX UCTOYHHKAX, AHATHU3UPYIOT
U OICHUBAIOT €€, NHTEPIPETUPYIOT U MPEACTABISIOT B
pasHbIX (opmax (Te3uChl, COOOIIEHUE, PEMOPTAK,
aHAJIMTUYECKas CrpaBka, pedepar, 0030p, TOpTHOIHO).
PaGoraror ¢ wmmoctpanusamu ydeOHuka. PaGortaror ¢
ANEKTpOHHOU (hopMOl yueOHUKa.

Paznen 3. Opranusm (18/38 u)

3.1. Opranusm — eauHoe 1eioe. | Onpenenstor NOHATUs, popMHUpyEMbIe B X0J€ U3YUEHUs
KusHeneATEJIbHOCT M peryJsiiusi | TEMBI. Beiaenstor CYILLIECTBEHHbBIE IpPU3HAKU
¢pynkumii opranusma (1/1 u). OJHOKJIETOYHBIX ¥ MHOIOKJIETOYHBIX OPraHU3MOB.

CpaBHUBAIOT  OJIHOKJIETOYHBIE, MHOTOKJIETOYHbIE
OOHOKJIETOUYHBIE W MHOTOKJIETOYHBIE | OPTaHU3Mbl M KOJIOHMH OJHOKJIETOYHBIX OPraHU3MOB U
oprauu3mbl. KoOJIOHMM OJHOKJIETOUHBIX | JE€JNAIOT BBIBOJBI Ha OCHOBE CpaBHEHUs. Onpeneinstor
opranu3mMoB.  JKHM3HENEATEIbHOCTh U | OCHOBHBIE IIPOLIECCHI, XapaKTEepHbIE IS  JKUBBIX
perysnust QyHKIUN opranu3ma. opranu3mMoB. CpaBHMBAIOT IPOLECCHl PETYJALMH B

pacTUTENFHBIX W JKUBOTHBIX OpraHm3Max. lIpuBomsT
MIPUMEPHI, MOATBEP)KIAIOIINE, YTO TOMEOCTa3 SIBIISETCS
JTMHAMUYECKUM PaBHOBECHEM.

PabotaroT ¢ 3neKkTpoHHO# popmMoii yueOHuUKa.

3.2. O0MeH BewmecTB W NpeBpalleHue
yHeprum (2/4 ).

DOHepreTuyeckuii 0OMeH — COBOKYITHOCTb
peakuui pacienyieHus CJIO’KHBIX
oprannyeckux BemecTB. OcCOOEHHOCTH
HHEPreTUYecKoro 00- MeHa y IpubOB H
OGaxTepuil.

OmnpenenstoT NoHATH, HOPMUpPYEMBIE B X0J1€ U3YUCHHS
TeMBbl. XapaKTepu3yroT (yHIaMeHTalIbHbIE MPOIECCH] B
OMOJIOTHYECKUX CHUCTEMax OOMEH BeIIeCTB U
MIPEBpAICHUE DSHEPruu. BpIIENAIOT CyIIECTBEHHBIE
IIPU3HAKU IIPOLIECCOB  KU3HEACATEIBHOCTH  KIIETKHU.
CpaBHUBAIOT IUTACTUYECKUI U SHEPreTHUYeCKUii 0OMEeH U
JIENIal0T BBIBOJIBI Ha OCHOBE CTpoeHHsA. CpaBHUBAIOT
OpraHu3Mbl 10 TUIy NMHUTAHWS W JEJAIOT BBIBOJBI HA
OCHOBE CPaBHEHUSI. PackpsiBaroT 3HAYCHHUE




Tumnbl MUTAHUA. ABTOTpOdBI u | porocuHTe3a. XapaKTepU3yIT CBETOBYIO U TEMHOBYIO
rereporpodbl.  OcobeHHOCTH  OOMeHa | (a3sl ¢dboTocuHTE3A. PackpsiBatoT 3Ha4YCHHE
BEIIECTB y JKUBOTHBIX, PACTEHUH U | XEMOCHHTE3a.
OaKTepHii. [TnacTrueckuii oOmeH. | Paborator ¢ wmocTpanusiMu  yueOHHMKa. Pemaror
®orocuHTE3. XEeMOCHHTE3. OHMOJIOrMYeCKHe 3a/1a4H.
Haxomsat wHpopManuio 1O u3ydyaeMoil Teme B
Pa3IMYHBIX HCTOYHHUKAX, aHATU3UPYIOT U OLIEHUBAIOT €€,
MHTEPIPETUPYIOT U TPEACTABIAIOT B Pa3HbIX (opmax
(Te3ucel, CoOOILIEHHE, pEenopTax, aHAIUTUYECKas
crnpaBka, pedepar, 0030p, mopTdHoIHO).
PaboTaroT ¢ anekTpoHHOH (opMOii yaeOHHKaA.
3.3. PazmHoxkenue (4/9 4). OmnpenenstoT NOHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHHS
TEMBI.
Henenne wierku. JKu3HEHHBIM UK | BeIIEIAIOT CyleCTBEHHBIE IPU3HAKY IIPOLECCA EICHUS
KIeTKH. MHTO3 — OCHOBa pOCTa, | KIIETKU. XapaKTepU3ylT OHOJIOTHYecKOe 3HAueHUue u
pereHepamnyu, pa3BUTUS U OECIOJOro | OCHOBHBIE (Da3bl MUTO3a, UCIIONIB3YS PUCYHKH YIeOHHKA.

pa3sMHOXKeHus. PasMHOXeHHe: Oecrosioe u
nosioBoe. Tumsl 6€Croyioro pa3MHOKEHUS.

[TonoBoe pasmuoxkenue. (OOpazoBaHHE
MTOJIOBBIX KJICTOK. Metiios.
On010TBOPEHUE Y )KUBOTHBIX U PACTEHUH.
brnonornueckoe 3HAUCHHE
OTUTIOJIOTBOPCHUS. HckyccTBeHHOE
OTBUICHUE Y PACTEHUM M OIJIOJIOTBOPEHUE
Y )KUBOTHBIX.

Brigensror CYHICCTBCHHLIC IIPpU3HAKHU IIpoueccoB
PAaSMHOXKCHUA u OINIOJOTBOPCHUA. OnuceIBaoT
CIIOCOOBI  BEr€TAaTHBHOI'O Pa3MHOXKCHHUA. HpI/IBOI[HT

pUMEPHI OPraHU3MOB, PA3MHOKAIOIIUXCS OECIIONIBIM U
MOJIOBBIM ITyTEM.

XapakTepusyroT OMOJIOrH4ecKoe 3HaYeHUE U OCHOBHbBIE
¢da3pl  Meiio3a, HUCHONB3ys PUCYHKH  yueOHUKA.
XapakTepusyloT CTaiul 00pa30BaHUs MOJOBBIX KIETOK
y JKUBOTHBIX, HCIIOJIb3Ysl CXEMY yUeOHHKA.

OOBACHAIOT OHMOJIOTHYECKYIO CYILIHOCTb
OIUTOIOTBOPEHHSA.  XapaKTepU3yloT  OCOOEHHOCTH
JIBOWHOTO OTUIOJJOTBOPEHHSI Y pAaCTEHUH.

OnpenenstoT 3Ha4YeHUe HCKYCCTBEHHOT'O
OILTO/I0TBOPEHHS.

CpaBHMBAaIOT MHUTO3 M  MeHO3, SHIEKIETKH W

CIIEpMAaTO30M/Ibl, CIIEPMATOTE€HE3 1 OBOTEHE3, [I0JIOBOE U
Oecrioyioe pa3MHOXKEHHME M JIeTal0T BBIBOJABI HA OCHOBE
cpaBHeHHUs. PaboTaroT ¢ mwmocTpanusiMu yueOHUKa.
Pemator  OGuonornyeckue 3agaud. Y4acTBYIOT B
JUCKYCCHH I10 U3y4aeMOU TEME.

Paborarot ¢ a51eKTpoHHOM opMoil yueOHUKA.

34. NuauBuayanasHoe pa3BuTHe
opranu3moB (OHTOreHe3) (2/4 4).

[Tpsimoe " HENpsIMoe pa3BUTHE.
OMOpHOHANBHBIA U TOCTIMOPHOHAIBHBIN
nepuoasl pazBUTHs. OCHOBHBIE OTalbl
smOpuorene3a. IlpuuumHbl  HapymeHui
pa3BUTHS OpraHU3Ma.

OHrorene3 uyenoBeka. PenpogykTuBHOE
3/I0pOBbE; €ro 3HaueHWe Uisi OyAyIIHX
nokoJieHnit aroaeu. IlocnencTsus BIUSHAA
QJKOTroJIsl, HUKOTHMHA, HAPKOTHYECKHUX
BEIIECTB Ha pa3BUTHE 3apO/blla YeIOBEKa.
[Tepnoibl TOCTAIMOPHOHATBHOTO PA3BUTHS.

OnpenensitoT NOHATUSA, (POPMUPYEMBIE B XOA€ U3yUEHUS
TEMBI.

XapakTepu3yrOT NepuoAbl OHTOreHe3a. ONUCHIBAIOT
0COOEHHOCTH MHIMBHYyaJIbHOTO PAa3BUTHUS YEIOBEKA.
OueHuBaroT BiMsHHE (PAKTOPOB BHEIIHEH cpeabl Ha
pa3ButHe 3aponbimia. OOBIACHAIOT  OTpUIATEIBHOE
BIIUSIHUE QJIKOTOJISl, HHIKOTHHA, HAPKOTUYECKUX BEIECTB
Ha pa3BUTHE 3apOAbIIIa YEIOBEKA; IPUUYUHBI HAPYLIECHUH
pa3BUTHS OPTraHU3MOB.

AHanu3upyloT U OLIEHHWBAIOT LEJEBBIE U CMBICIIOBBIE
YCTAaHOBKM B CBOMX JIEHCTBUSX W TMOCTYyNKax IO
OTHOILIEHHIO K CBOEMY 310POBbIO, TOCIEACTBHS BIUSHUSA
(hakTOpOB pHICKA HA 3]I0POBbHE.
OOGOCHOBBIBAIOT ~ Mepbl  NMPO(UIAKTUKH
MIPUBBIYEK.

BPCAHBIX




CpaBHHMBAIOT 3MOPUOHATIBHBIN U MMOCTIMOPHOHAIBLHBIN
MEepPUOJbl WHAWNBUAYAIBHOTO pPAa3BUTHUS, TPAMOE H
HEMpsIMOE pa3BUTHE W JENAIOT BBIBOJBI HAa OCHOBE
CpaBHCHHS.

Onwupasich Ha 3HAHHS, MOJYYCHHBIC TP HU3YyYCHHUH
NPEeNbIIYIIUX  KYpCOB ouomnoruw, MOBTOPSIIOT
YKMU3HCHHBIC [TUKJIBI PA3HBIX OPTaHU3MOB.

PaboraroT ¢ wmrocTpanusaMu y4eOHuKa.

PaboTaroT ¢ anekTpoHHOHN (opMOii yaeOHHKA.

3.5. HaciaeacTBeHHOCTL U U3MEHYNBOCTH
(7/15 u).

HacnencTBeHHOCTh M M3MEHUYMBOCTH —
CBOWCTBA OpraHu3mMa. I eHeTnka — Hayka o
3aKOHOMEPHOCTSAX HACJeJACTBEHHOCTH U
WU3MEHYUBOCTH.

I''  Mengens —  OCHOBOIIOJIOKHUK
TE€HETHKH. 3aKOHOMEPHOCTH
HacJIeTOBaHUS, YCTaHOBJICHHbIE I.
Mennenem. MounorubpumaHoe

ckpemuBanue. [lepBoiii 3akon Menaens —
3aKOH JIOMHHHMpOBaHWsA. Bropoil 3akoH
Mennenss — 3aKoH pacuierieHus. 3aKoH
YHCTOTHI ramer. Hurundpuanoe
ckpemuBanue. Tperuil 3akoH Menaens —
3aKOH  HE3aBHCHMOTO  HAacJeIOBaHUS.
AHanu3upyolee CKpeuBaHue.
XpOMOCOMHasi T€OpUsl HACIEACTBEHHOCTH.
CuenuieHHOe Hacae10BaHUE PU3HAKOB.
CoBpeMeHHbIE TIPEACTABICHUSI O TEHE U
resoMe. BzaumoaeiicTBrE TE€HOB.
I'eneruka mona. IlonoBble XPOMOCOMBI.
CuenieHHOE ¢ IOJIOM HaclIeJOBaHUE.

3aKOHOMEPHOCTH W3MEHYHBOCTH.
HacnenctBeHHass W HEHacseICTBEHHas
U3MEHUYUBOCTb. MoaudukannonHas
NU3MCECHYUBOCTD. KomOunarusHas u

MyTallMOHHAass M3MEHYMBOCTb. Myrtanuu.
Tunsel myrauuii. MyrtareHHble (QaxKTOpBI.

3HaueHUEe TI'C€HETUKU 1 MCIOUMIIMHEL.
Bansane MYTarcHoOB Ha OpraHn3m
YCJI0BCKaA. HacnencrBenHnie OoJe3Hn

YyeJioBeKa, UX MPUYUHBI U MPOPUIAKTHKA.
Otnyeckue aCIeKThI B o0nactu
MEIUIINHCKOW T€HETUKH.

OnpenenstoT NOHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHHS
TEMBI.
OnpenensitoT OCHOBHBIE 33/1a4l COBPEMEHHON I'€HETUKHU.

XapakTepus3yroT coaepkaHue 3aKOHOMEPHOCTEM
HacJeJ0BaHMS, YCTaHOBJIEHHBIX T. Mennenem,
XPOMOCOMHOM TEOpUHU HACJIeICTBEHHOCTH;

COBPEMEHHBIX IPE/ICTAaBICHUM O TeHEe U TEHOME,
3aKOHOMEPHOCTEH N3MEHUUBOCTH.

OObscusaroT Bkiaan I'. Menaens um Apyrux y4yeHbIX B
pa3BUTHE Ouonornyeckoin HayKH, 3HaYeHUe
YCTaHOBJIEHHBIX UMHU 3aKOHOMEPHOCTEN B
(OpMHUpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI ~ MHUpPA; TPUYMHBI  HACIEACTBEHHBIX H
HEHACJIEICTBEHHbIX U3MEHEHUH.

[IpuBonAT HOKa3aTENbCTBA POACTBA KUBBIX OPraHU3MOB
Ha OCHOBE IOJIOXKEHU I TeHETUKH.
[Tonws3yroTcs  reHeTHyecKou
CUMBOJIMKOM.

PematoT snemeHTapHble FeHETUUECKUE 3a]Ja4H.
CocCTaBIISIOT 2JIEMEHTAPHBIE CXEMBI CKPEILIMBAHUS.
BbISBASIOT HCTOUHUMKH MyTareHOB B OKpY’Karollel cpejie
(KOCBEHHO).

[IpoBonsr 3JIEMEHTAapHBIE
UCCIIEIOBaHUS M JIEJAal0T  BBIBOJIBI
MIOJIyYE€HHBIX PE3yJIbTaTOB.

OOBACHSAIOT BAMSIHAE MyTareHOB HAa OPraHU3M UYelIOBEKa,
BO3HUKHOBEHHE HaCJIEICTBEHHBIX 3a00JeBaHuH,
MyTalMil. YCTaHABIMBAIOT B3aMMOCBA3b TE€HOTHINA
4yelloBeKa M €ro 370poBbs. OLEHUBAIOT 3HAYEHHUE
310pOBOTO 00pa3a >kU3HHU Kak Hanbosee 3¢ (HEeKTUBHOTO
MeToza NPO(UIAKTUKH HACIEICTBEHHBIX 3a00JeBaHUN.

TEPMHUHOJIOTUEH U

OMOJIOTUYECKHE
Ha OCHOBE

XapakTepu3yroT poib MEMKOT€HETHIECKOTO
KOHCYJIbTUPOBAaHUS  JJIi  CHIDKEHHS  BEPOSTHOCTHU
BO3HUKHOBCHUSA HACJICACTBCHHBIX 3a00JIeBaHUIA.
OOcyXmaloT  JTHYECKHE  acleKThl B 00IacTu

MEIUIIMHCKON T€HETHKU.

PaGoraror ¢ wmmocTpanusMu  yueOHuKa. Pemator
OHOJIOTUYECKHE 3aJIaUH.
Haxomst wuHbopmanuio 10 u3ydyaeMoil TemMe B

PA3IMYHBIX HCTOUYHHUKAX, AHAJIM3UPYIOT U OLICHUBAIOT €€,
MHTEPIIPETUPYIOT U TPEACTABISIOT B Pa3HBIX (opmax
(Te3uchl, COOOMICHWE, PpEMmopTax, AaHATIUTHYECKas
crpaBka, pedepat, 0630p, TOpTOIHO).




BemonHsOT ~ J1a0oparopHBIC,  MPAKTHYECKHE
HCCIIeIOBATENLCKUE PA0OTHI IO U3y9aeMOi TeMe.
PabotaroT ¢ anekTpoHHOHN (opMOii yaeOHHKaA.

u

3.6. lomecTukanusi. OCHOBBI CeJIEKIUM.
BbuorexHosaorus (2/5 v).

I[OMGCTI/IKaHI/IH N CCJICKOUs. OCHOBHBIC
METOJABl M JOCTIDKCHMSA. ['eHeTmka —
TEOpECTHUECKAd OCHOBa CCIICKIMU.

Cenekmusi. Yuenne H. W. Basuiosa o
HEHTPax MHOT000pa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUM.

OcHoBHbIE METO/IBI CEJIeKIINHU:
ruOpuan3anus, HWCKYCCTBEHHBIH OTOOP.
OcCHOBHbBIE [IOCTHKEHUSI M HAIpPaBIICHUS
pPa3BUTHUS COBPEMEHHOM CEJIEKIUH.
buotexnonorus: JIOCTUKEHUS u
MEePCIEKTUBBI pa3BUTHA. ['ennas
unxenepusi. Kinonuposanue. ['eHetnuecku
MOAU(PUIIIPOBAHHBIC OpTaHU3MBI.
DTHUYECKUE aCMeKThl Pa3BUTUA HEKOTOPBIX
HCCIIEIOBAHUI B OMOTEXHOJIOTHUHI
(KJIOHMpPOBaHUE YEIIOBEKA).

OnpenenstoT NOHATHS, HOPMUPYEMBIE B X0J1€ U3YUCHHS
TEMBI.

OnpenensitoT  IJIaBHbIE  3aJaud M HAIpaBJICHUS
COBpPEMEHHOU cenekuuu. Xapakrtepusyror Bkiaag H. U.
BaBunoBa B pa3BuTHE  OHOJOTHYECKOW  HAYKH.
OueHuBarot JOCTH>KEHHUS u MEPCIEKTHUBBI
OTEYECTBEHHOW U MUPOBOH CEJIEKLUU.

XapakTepu3yloT METOJbl  CEJNEKUHOHHOW  paboThI.
CpaBHUBAIOT JOMECTHKALUIO U CEJIEKIUI0, MACCOBBIA U
UHAMBHUIYaIbHBIN 0TOOD.

Bpigendaror  CylIeCTBEHHbIE  NPHU3HAKKM  Ipolecca
MCKYCCTBEHHOTO 0TOODA.
CobOuparoT W aHaIM3UPYIOT  WHPOPMAIHIO O

JEATEIIbHOCTH MECTHBIX CEJCKIMOHHBIX LEHTPOB H
CTaHHI/Iﬁ, CEMCHHBIX XOS?[fICTB, COPTOUCIIBITATCIIbHBIX
y4acTKOB U JIp.

OHGHI/IBaIOT AOCTMIKCHUA W TICPCIICKTHUBBLI PA3BUTHA
COBPEMEHHOW OMOTEXHOJIOTHH.

AHaJH/IBI/Ip}IIOT U OLCHHUBAIOT JTHYCCKHE AaCIICKTHI
HEKOTOPBIX MCCJICAOBAaHUH B 001aCTH OMOTEXHOJIOTHH.
PaGorator ¢ wumoctpanusamMu  yuebnuka. Haxopsr
uHpOpMAMI0O TO H3y4aeMOil TeMe B pa3IMYHBIX
UCTOYHUKAX, AaHAJM3UPYIOT ¥  OICHUBAIOT €€,
MHTEPIIPETHPYIOT M TPEICTABISIIOT B Pa3HBIX (opMmax
(Te3uchl, COOOIICHWE, PpEMopTax, AaHAIUTHUYECKas
crpaBka, pedepart, 0630p, OpTPOIHO).

BEIMONHAIOT ~TpaKTHYECKHE W UCCIIENOBATEIIbCKUE
paboThI 110 U3ydyaeMol TeMe.

Paborarot ¢ a51eKTpoHHOM opMoil yueOHUKA.

3aksrouenue (1/1 4).

11 KJIACC (1/2 4 B Henemto, Beero 35/70 4, u3 Hux 3/12 4 — pe3epBHOE BpeMs).

OcHOBHOE co/iep:KaHue 110 TeMaM
(pa3nenam)

XapakTepucTUKa OCHOBHBIX BU/10B
Y4eOHOM 1eITeJIbHOCTH

BBenenue (1/1 u).

Pa3znen

1. Bun (19/36 u).

1.1. Ucropus 3BOTIONUOHHBIX Haei (4/7

q).

Uctopus »BoNOUMOHHBIX HIel. Pa3Burne
Ouosoruu B JIOJIAPBMHOBCKHUH  MEPUOI.
3uauenue padot K. Jlunnes, yuenus XK. b.
Jlamapka, Teopun XK. KroBee. IIpennocbuiku
BO3HUKHOBeHHs ydeHus Y. [lap- BuHa.
OpomtonmonHas Teopus Y. lapsuna. Ponb
HBOJIIOLIMOHHOW Teopuu B (POpPMHPOBAHUU

OnpenensioT MOHATHUA,
U3YYEHHUS TEMBI.
OneHuBaroT BKJIaA Pa3IndHBIX
OMOJIOrMYeCKON HAyKH.
OneHuBaroT NPEANOChUIKM BOZHUKHOBEHUS yueHus Y.
JapBuHa. XapaxkTepusyroT coJiep;KaHue
sBostolIMOHHONW Teopun Y. J[lapBuna. CpaBHHBAIOT
OTpPEICNIEHHYI0 U HEOIpeAeIeHHYI0 W3MEHUYUBOCTbD,
UCKYCCTBEHHBIH M €CTECTBEHHBIH OTOOp, (HOopMBbI
OOprOBI 3a CYIIECTBOBAHWE M JIENAIOT BBIBOJBI Ha
OCHOBE CPABHEHHMSI.

dopmupyeMble B XO0j€

YUYCHBIX B PA3BUTHC




COBPEMEHHOI
KapTUHBI MUpA.

€CTECTBEHHO-HAYYHOU

Pabotator ¢ mmmoctpanusmMu yaeOHuka. PaboTaror ¢
AIIEKTPOHHON (POPMOH yueOHHKA.

1.2. CoBpeMeHHO€ IBOJIIOIIHOHHOE YUeHH e
(8/16 u).

Bun, ero kpurepuu. llonmynmamus —
CTPYKTYpHasi €IWHUIIA BHUAQ, EIUHUIIA
SBOJIIOIHH. CuHreTnueckas Teopus

ABOJIIOIMU. [IBMXKYIIME CHIIBI 3BOJIIOLUU:
MYTallMOHHBIM MpolecC, MOMYJISIHUOHHbIC
BOJIHBI, U30JISIIHS, €CTECTBEHHBIN 0TOOD; UX

BIMSIHUE Ha  TeHO(OHX  HOMYJISLMH.
JBroKyinii U CTaOMIIN3UPYIOIINN
€CTECTBEHHBIN oToop. Apnanranuu

OpraHM3MOB K YCJIOBUAM OOWUTaHUS Kak
pe3yibTaT AeWCTBUS €CTECTBEHHOI0 0TOOpA.
MuxkposBosmtonus. MHOroo6pasue BU10B Kak
pesyabTar 3Boitouuu. CrnocoObl U IMyTH
BUJ1000pa30BaHMUs. [Tpunnmmb
KJaccu(puKalum, CUCTEMaTHKa.
Hamnpasnenuss  sBomonuw.
MHOrooOpasust ~ BHJOB  Kak  OCHOBa
YCTOHYHMBOIO pa3BUTHS ouocgepsl.
buonorudeckuit mporpecc u 610I0rnYecKui
perpecc. [Iytn JIOCTHKECHUS
O6uonornyeckoro  mporpecca.  IIpuumHb
BBIMHPAHUS BUJIOB.

JlokazaTenbcTBa BONIOLUN OPraHUYECKOTO
Mupa

Coxpanenue

Omnpenensitor  MOHATUA, (QOpMHpPYEMbIE B
U3y4YCHUS TEMBI.

OOBSCHAIOT  BKJIAJ  JBONIONMOHHOH  TEOpuu B
(dbopMupoBaHHE COBPEMEHHOW €CTECTBEHHO-HAyYHOMH
KapTuHbl Mupa. OrmnpenensioT KpUTEPHH  BUAA.
OmuceiBatoT ocobeil Buaa MO0 MOPQOIOTHIECKOMY
KPUTEPHIO.

XapakTepu3yloT TONYJSIIUI0 KaK  CTPYKTYPHYIO
eIMHUILY BU/Ia U €AWHUILY IBOJIOIMH. XapaKTePU3YIOT
OocHOBHBIE  (akToppl  3Bomoouuu.  CpaBHHMBAIOT
IPOCTPAHCTBEHHYI0O U OHOJOTHMYECKYI0 H3OJISIIHUIO,
(GOpMBI €CTECTBEHHOT0 OTOOpa M JIENIAI0T BBIBOJBI Ha

X0JI€

OCHOBE CpaBHEHHUS. XapaKTEepU3ylOT OCHOBHBIE
aJanTallid  OpraHU3MOB K YCJIOBHUSIM OOUTaHHS.
CpaBHUBAIOT  OCHOBHBIE  CIIOCOOBI M IyTH
BUJ000pa3oBaHus, OHOJOTHYECKH mporpecc W

perpecc n aejar0T BbIBOJAbI HA OCHOBC CPABHCHUA.

OOBIACHIIOT MNPpUYKUHBI 3BOJIIOIHH, HW3MCHACMOCTHU
BUJI0B.
HpI/IBO,Z[ﬂT JO0Ka3aTcCJIbCTBa poacTBa KHNBBIX

OpPraHU3MOB Ha OCHOBE ITOJIOKCHHH JBOIIOLUOHHOIO
yueHus. Jloka3bIBaIOT, UTO COXpaHEHUE MHOT000pasus
BHUJIOB SIBJIIETCS OC- HOBOM YCTOMYMBOIO pa3BUTHUSA
ouocheprl. IIpuBOIAT OCHOBHBIE JIOKa3aTelbCTBA
HBOJIIOLIMHA OPraHUYECKOro MUpA.

Pemator  OGuonoruueckue 3amaud. PabGotaror ¢
WUTIOCTpaLMsIMH YYeOHUKA.
Beimonusaor  nabopaTopHble,  NpakTUYEeCKUE U

HCCIIEe0BaTEIbCKHUE PAOOTHI IO U3ydaeMot TeMe.
PaboTaroT ¢ 31eKTpoHHOM popMoii yueOHuUKa.

1.3. IIpoucxoxkaenne

U pa3BUTHE )KU3HU Ha 3emJie (3/6 4).
Pa3BuTue npencraBieHnii 0 BOSHUKHOBEHHH
JKHA3HH. Omnpiter @. Penu, JI. Ilacrepa.
['unoTes3sl 0 MPOUCXOXKICHUN KU3HH.
CoBpeMeHHbIE B3IJIA/IbI HA BOSHUKHOBEHHE
xu3Hu. Teopus Omnapuna — XoJaenHa.
VYcnoxxHeHne JKUBBIX OpPraHU3MOB Ha 3emiie
B MIPOIIECCE IBOJIOIIH.

Onpenenstor noHATUSA, (GOpMUPYEMBIE B
U3YYEHHUS TEMBI.

AHaJIM3UPYIOT U OLEHUBAIOT PA3IUYHbIE THUIIOTE3bI
IIPOUCXOXKICHUS KU3HU.

XapakTepu3yroT OCHOBHBIC dTallbl OMOJIOTH- YECKOU
ABOJIIOLIMU Ha 3eMIie.

Y4acTBYIOT B JAMCKYCCHUU IO OOCYXKIEHHUIO THUIIOTE3
IIPOUCXOXACHUS )KU3HHU U apTyMEHTUPYIOT CBOIO TOUKY
3peHusl.

Pabotatror ¢ wumocTpauusMu yyeOHuka. Haxoxsar
nH(pOpMALIMI0O MO H3y4yaeMOW TeMe B Pa3IUYHBIX
HUCTOYHUKAX, AaHAIU3UPYIOT U  OLEHUBAIOT €€,
MHTEPIPETUPYIOT U MPEJCTABIAIOT B pa3HbIX dopMax
(Te3ucel, COOOIIEHUE, PENnopTaX, aHATIUTHUECKas
cripaBka, pedepart, 0030p, mopThoIHo).

PaboTaroT ¢ 31eKTpoHHOM popMoii yueOHuUKa.

xoze

1.4. Ilpoucxoxaenue yejioBexka (4/7 4).
['umoTe3sl TPOUCXOXKACHUS YEIO- BeEKa.
[TonoxxeHne JeroBeKa B CHCTEME KHUBOTHOTO

Onpenenstor  moHATUSA, (GOpMUpPYEMBbIE B  XOJ€

HU3YUCHUSA TCMBI.




Mupa (kimacc MiexkonuTaromme, OTpsIa
[Ipumatsl, poxa JIroam). DBotoLNs YeTOBEKa,
OCHOBHBIE  JTaIlbl. Pacel  demoBekxa.
[Ipoucxoxaenue YeJIOBCUCCKUX pac.
BumoBoe eAUHCTBO YeJIOBEUYESCTRA.

AHaNMM3UPYIOT U OLEHHUBAIOT Pa3IMYHbIE TUIOTE3bI
MIPOMCXOXKICHUS YEIOBEKa.

OnpenensioT TMOJIOKEHHWE 4YelIOBeKa B  CHCTEME
KUBOTHOTO MHUpA. APryMEHTHPOBAaHHO JIOKA3bIBAIOT
MPUHAJICKHOCTh ~ YeJOBEKa K  ONpPEIeTIeHHOM
CUCTEMAaTU4YEeCKONM Tpynne. BpIABIAIOT nNpuU3HAKU
CXOJCTBA  3apOoAbIlIeld  4YeloBeKa U JAPYrux
MJIEKOITUTAIONINX KaK JOKA3aTeIbCTBO UX POJCTBA.
XapakTepus3yloT OCHOBHBIE 3Tallbl aHTPOMOreHe3a.
ApPryMEHTHPYIOT CBOIO TOYKY 3pEHHS B XOe
JTUCKYCCUH o 00CYKICHHUIO poOIIeMbI
MIPOMCXOXKICHUS YEIOBEKA.

3HaKOMSTCS C  MEXaHM3MOM  pacooOpa3oBaHUS,
oTMeyast €IMHCTBO MPOUCXOXKICHUS pac.
XapakTepus3yroT OCHOBHbIE (DaKTOPHI aHTPOIOreHE3a.
[TpuBoasT apryMEHTHPOBAaHHYIO KPUTHUKY
aHTHMHAYYHOM  CyImIHOCTHM  pacu3ma.  Haxoxdar
UHPOPMALIMIO TIO M3y4aeMoOil TeMe B PAa3INYHBIX
UCTOYHMKAX, aHAIM3UPYIOT ¥  OICHHBAIOT €€,
UHTEPIPETUPYIOT U MPEACTABIAIOT B pa3HbIX opMax
(Te3uchl, cooOOIIEHHUE, PENopTax, AaHAIUTUYECKAs
crpaBka, pedepat, 0030p, MopThOIHoO).

PaGorator ¢ wumocTpauusaMu yueOHUKa. BuinonHstoT
nabopaTopHbIe, MPAKTUYECKHE U HCCIEI0BATEIbCKUE
paboThI IO U3y4aeMOH TEME.

Paboratot ¢ anekTpoHHOI popmoil yueOHUKA.

Pa3nea 2. Ikocucremsi (11/20 v).

2.1. Ixogornueckne paxropsl (3/5 9).

Opranusm u cpena. [lpeamer u 3amauu
IKOJIOTHH. DKOJIOTUYECKHE (DAKTOPBI CPEJIbI
(abuotuueckue, OnoTHUYecKue,
AHTPOTIOTEHHBIC), WX 3HAYCHUE B KU3HU
OpraHW3MOB. 3aKOHOMEPHOCTH  BIUSHUS
IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MEI.
AOuoTuyeckue (bakTopsI cpenpl.
[TpucniocoOeHust OpraHu3MoOB K JEHCTBHIO

HKOJIOTMYECKUX (dakTopoB.
B3auMooTHOIIEHNsT  MOMyNMAUI  pa3HbIX
BUIOB B  OJKOCHCTEME:  Iapa3uTh3M,

XUITHUYCCTBO, KOHKYPCHIIHA, cuMOM03

OnpenenstoT MNOHATUSA, (GOPMUpPYEMbIE B  XOJE
W3Yy4YEHUS TEMBI.

OnpenensioT  OCHOBHBIE  3aJlayd  COBPEMEHHOM
HKOJIOTHH.

Pa3nuuaroT  OCHOBHBIE  TPYINIBI  3KOJOTHYECKHX
(dakTOpOB (a0bUOTHYECKUX, OMOTUYECKUX,
aHTPOMOTeHHBIX).  OOBSICHSIIOT  3aKOHOMEPHOCTHU

BIIMSIHASL DKOJIOTHYECKUX (DaKTOpPOB HA OPTraHU3MBEI.
XapakTepu3ylOT OCHOBHBIE abMOTHYECKHE (HaKTOPHI
(TemnepaTypy, BIaXHOCTb, cBeT). [IpuBoAAT mpumMepbl
MPUCTIOCOOIEHUM OpPraHu3MOB K  JeHCTBHUIO
HKOJIOTHYECKUX (PakTopoB. ONHCHIBAIOT OCHOBHBIE
ouotuueckre (aKTopbl, Ha KOHKPETHBIX IpUMepax
JEeMOHCTPUPYIOT MX 3HaueHue. OILEHUBAIOT pPOJIb
DKOJIOTHYECKUX (PaKTOPOB B IKU3HEACATEIHHOCTH
OpPTraHU3MOB.

[IpuBoAST MOKA3aTENbCTBA B3AMMOCBS3€ OPraHU3MOB
Y OKPYXAaIOIIEH CPEBL.

Pemaror Onoornyeckue 3aaaqm.

Haxomar wuHpoOpManuio 1O uU3yyaeMod TeMe B
Pa3IMYHBIX UCTOYHUKAX, aHAIU3UPYIOT U OIECHUBAIOT
ee, HMHTEPIPETUPYIOT M NPEACTaBISAIOT B Pa3HbIX
bopmax (Te3ucsl, coo011eHue, penopTax,
aHaJMTHYecKas cripaBKa, pedepar, 0630p, HopTdonno).




Pabotator ¢ mmmoctpanusamu ydeOHuka. Paboraror ¢
AJIEKTPOHHON (POPMOH yueOHHKA.

2.2. CTpykrypa 3xkocucrtem (4/7 4).

BugoBas u mpocTpaHCTBEHHasi CTPYKTypa
skocucTeM. llumeBbie CBSI3H, KPYroBOPOT
BEILIECTB M IMOTOK SHEPTrUU B IKOCUCTEMAX.
YcTOoMYMBOCT W AWHAMHUKA DKOCHCTEM.

Bnusane  yemoBeka  Ha  OKOCHUCTEMBI.
Pa3sHooOpa3ue  DKOCHCTEM:  NIPHPOJAHBIC
9KOCUCTEMBI, HMCKYCCTBCHHBIE IKOCHUCTEMBI

(arpo3KocUCTEMBI, yPOOIKOCUCTEMBI).

OnpenenstoTr  moHATUA, (GOpMUpPYEeMble B  XOJe
W3Y4YEHUS] TEMBI.

Omnpenenstor CTPYKTYpY HKOCHCTEMBI
(IpOCTPaHCTBEHHYIO, BUJOBYIO, 3KOJIOTHYECKYIO).

JlatoT XapakTepUCTHKY MPOIYLIEHTOB, KOHCYMEHTOB,

pPEAYLEHTOB. BpIIENAIOT CyLIECTBEHHBIE IPU3HAKU
DKOCHCTEM, IIpollecca KpYroBopoTa BELIECTB U
IIPEBPALLICHNI SJHEPIUU B IKOCUCTEMAX.

OOBACHAIOT MNPUYUHBI YCTOWYMBOCTH M CMEHbI
HKOCHUCTEM. JloKa3pIBaIOT, 4TO COXpaHEeHue

O0uopa3zHoOOpa3us SABIAETCS OCHOBOM YCTOWYMBOCTHU
HKOCHUCTEM.

XapakTepus3yrloT BIHSHHE YelOBEKa Ha HKOCHUCTEMBI.
CpaBHMBAalOT ~ HWCKYCCTBEHHBIE M TNPHUPOJHBIC
HKOCHCTEMBI. [[enaroT BEIBOIBI HA OCHOBE CPaBHEHUSI.
CoCTaBISIFOT AJIEMEHTAPHBIE CXEMBI IEPEHOCA BEIIECTB
Y DHEPTHH B SKOCUCTEMaXx (LIETIH U CETH).

Haxonmsar wunpopmamnuio 1Mo wu3ydyaeMod TeMe B
pa3IMYHBIX HUCTOYHHMKAX, aHAIU3UPYIOT U OLICHUBAIOT
ee, HMHTEPIPETHPYIOT M MPEIACTABISAIOT B Pa3HBIX
dhopmax (Te3uckl, COOOIICHHE, penopTax,
aHaJIMTHYECKas crpaBka, pedepar, 0630p, mopTdomo).
Pemaror Ouonorumueckue 3amgaud. PaGoraor c
WLTIOCTPAIMSIMA y4eOHUKA.

Bemonustor  mabopaTopHble,  MpPaKTUYECKUE |
HCCIIEIOBATEIBCKUE PabOTHI 110 H3y4aeMOi TeMe.
PaboTaroT ¢ 31eKTpoHHOM popMoii yueOHuUKa.

2.3. buocdepa — rinodajsbHas IKOCHCTEMA
(2/4 ).
buochepa — rmobanbHas 2sKocucTEMA.
CocraB u cTpyKTypa 6uochepsl.

VYuenne B. U. Bepuaackoro o Guocdepe.
3aKOHOMEPHOCTH CYIIECTBOBaHUS
ounochepsl. buomacca 3emuIH.
buonornueckuii KpyroBopoT BellecTB (Ha
puUMepe KPYroBOpOTa BOJIbI U YTIIEPOa).

Omnpenensitor  MOHATHSA, (QOpPMHpPYEMBbIE B
U3yYEHUS TEMBI.

XapakTepu3ylOT W CpPaBHUBAIOT OCHOBHBIC THIIBI
BellecTBa Ouochepsl.

XapakTepusyroT coepKaHue yuenusa B. N.
Bepnanckoro o Ouocdepe, ero BkiIag B pPa3BUTHE
OMOJIOrMYECKON HAyKH.

OnpenensitoT cBoiicTBa Ouocdepbl Kak TI00ambHOU
9KOcHUCTeMBI. [IpUBOISAT [TOKa3aTENbCTBA EIMHCTBA
KUBOW M HEXHMBOH HpPUPOABI, MCIOJB3YSl 3HAHUS O
KpyroBOpoTe BemecTB B Ouochepe. XapakTepu3yroT
POJIb KUBBIX OPraHU3MOB B Onocdepe.

Beimensror  cymiecTBeHHBIE  NPHU3HAKK  Ipoliecca
KPYroBOpOTa BELIECTB M MPEBpAIICHUN HHEPTUU B
ounocdepe.

[TpuHUMarOT yyacTue B IUCKYCCHUU IO TEME

«Beuna m  Oumocdepa?»,  apryMeHTHPOBAHHO
BBICKa3bIBAIOT COOCTBEHHOE MHEHHE.

Haxomsar wHpopmamuioo mo wu3ydyaeMod TeMe B
Pa3IMYHBIX MCTOYHHUKAX, aHAIU3UPYIOT U OLEHUBAIOT
ee, HWHTEPIPETHPYIOT W TPEACTABISAIOT B Pa3HBIX
dopmax (Te3ucsl, cooO1ieHue, penoprax,
aHaJIMTUYecKas cpaBka, pedepat, 0630p, moprdonno).

xXoze




Pemaror Owuosiormueckne 3amadyu. Pabortaror ¢
WITIOCTPAMSIMUA y4eOHUKA.

BeimonHstor  mabopaTopHble,  MpPAKTUYECKHE U
UCCIIEIOBATENILCKUE pa0OThl MO H3y4aeMoOW TeMe.
PaboTatoT ¢ asekTpoHHO# hopMoli yueOHHKa.

2.4. buocdepa n yesoBek (2/4 4).

buochepa wum  uenoBek. [moGanbHBIE
AHTPOIIOTEHHBIE HW3MEHEHHUsI B Oumocdepe.
[locnencTBusi AESITENIBHOCTA YEJIOBEKA MJIs
OKpY>Karoleu Cpeabl. Kounenmnus
yCTOMYMBOrO pa3Butus. [ IpaBuiia noseneHus
B npupogHoil cpexe. OxpaHa mpuUpoOnIbl U
palMOHAIBHOE HUCIOJIb30BAHUE MPUPOIHBIX
pECypcoB.

OmnpenensitoT  MOHATHA, (QOpPMHpPYEMBbIE B  XOj€
W3YYEHUS TEMBI.

AHQIM3UPYIOT M OICHMBAIOT  COBPEMEHHBIC
rJ1I00aJbHBIE HKOJIOTMYECKHE NPOOJIEMbl U MYTH HX
pelIeH s, TIOCIEACTBUS COOCTBEHHOM NESTEIHLHOCTH B
OKpYXarolien cpezie; OMoIornuecKyo HHpopMaluio o
rII00aTBHBIX  JKOJOTHMYECKHX  MpoliemMax, IMOJIy-
YaeMyl0 M3 pa3HbIX HMCTOYHHKOB; LIEJE€BbIE H
CMBICIIOBBIE YCTAaHOBKM B CBOMX JICHCTBHSX U
MOCTYMKaX 10 OTHOIIECHUIO K OKPYXaro- 1IeH cpeie.
BbIIBUTAIOT THIOTE3BI O BO3MOXHBIX MOCITEICTBHUIX
JESITEIIbHOCTH YeloBeKa B 9KOCUCTEMAX.
ApPryMEHTHPYIOT CBOIO TOYKY 3pEHHS B XOe
JTUCKYCCHI 10 00CYKIEHUIO SKOJIOTHUECKUX TPoOieM.
[IpencraBisitoT pe3yiabTaThl CBOETO HCCIIECIOBAHUS
(mpoekra).

XapakTepu3yrT KOHUEMLIHK YCTOMYMBOIO Pa3BUTHA.
OOOCHOBBIBAIOT TIPaBHUJIA TOBEIACHHUS B MPUPOTHOM
cpene. PackpeiBatoT mpoOiieMBl  palMOHAIBEHOTO
MPUPOJONOIB30BaAHUS, OXPAHbl MPUPOJBL: 3AIIUTHI OT
3arpsi3HEHUH, COXpaHECHHS €CTECTBEHHBIX
OMOreoIeHO30B U MAMSITHUKOB MIPUPOIbI, 00ecreUeHUs
MPUPOIHBIMH PECYpCaMH HACEIICHUS TUIAHETHI.
Haxomar wuHopManuio 1o u3yyaeMod TeMe B
Pa3NMYHBIX MCTOYHUKAX, aHAIM3UPYIOT M OLIEHUBAIOT
ee, HMHTEPINPETUPYIOT M NPEACTaBISAIOT B Pa3HbIX
dhopmax (Tesuck, coo0IIeHue, penoprax,
aHaJMTUYecKas clipaBKa, pedepar, 0030p, HopT(oIno).
PaGorator ¢ wmmocTtpauusiMu  yueOHuka. Pemraror
OuosIornYecKre 3a1a4H.

Beimonusaor  nabopaTopHble,  NpakTUYECKUE U
HCCIIEIOBATEIIbCKUE pabOThl 10 HW3ydaeMoOW TeMe.
PaboTaroT ¢ 35eKTpoHHOM popMoii yueOHuUKa.

3aksrouenue (1/1 4).

COI'JTACOBAHO

[IpoTokon 3acenanus
METOAMYECKOT0 O0bETUHEHNUS
yuurtened MBOY COIII Ne 53
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