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Yuurens: Pebkukosa Haranes AJIeKceeBHa, yunTe, OuosorHN 1 KyOaHoBe tennst MOBY COIII Ne 4 um. B. Ynkmesona

ITporpamma pazpaGorana s COOTBETCTBHM ¢ DejlepatbHbIM rOCYIapPCTBEHHBIM 00pa3oBaTeNbHBIM CTAHIAPTOM OCHOBHOTO

ob1ero obpa3zoBanus, YTBEPKJIEHHBLIM IIPHKAZOM MuHucrepcTea 00pasoBanus u Havku Poccuiickoii Denepaunu ot 17 mas
2012 r. No 413 (¢ U3MEHEHHSIMH U JONOJTHEHUSIMMU. );

€ YHICTOM_OCHOBHOMH 06pa3oBaTenbHoji IIPOrPaMMBI CpesiHero obLiero obpazosanus MOBY COIII No 4 umenu B.Yukmesona u
IPUMEPHOH MporpaMmoii BOCHIIUTAHMSI;

¢ yderom YMK: Buonorus. 10—11 K. [Iporpammer - y4e0HO-MeToanYecKkoe nocobue / M. B. Aradonosa, H. B. babuyes,
B. W. Cugornazos. — M. - Hpoda, 2019. — 148 ¢. (Poccuiickuii yueOHHK).




1.IlnanupyemMsble pe3yabTaThl 0CBOCHHS YUueOHOro npeamera «buosorus»

JInuHOCTHBIMU pe3yJibTaTaMu o0yueHust OouoJioruu B cpeaHei HIKO0JIe SIBJISIFOTCS
IIaTpuoTHyeckoeBOCIUTAHME:

OTHOIIIEHHE K OHOJOTMM KaK K Ba)XHOW COCTaBJISIIONIEH KYyJIBTYPBLTOPAOCTH 3a BKJAJ POCCUHCKUX M COBETCKHX YYEHBIX B
Pa3BUTHEMHUPOBONONOJIOTUYESCKOMHAYKH.

I'paxaanckoeBOCIIMTAHME:

TOTOBHOCTh K KOHCTPYKTHBHOHW COBMECTHOM JI€ATEJIBHOCTH HPUBBINOJIHEHUN HCCIEIOBAHUN W NPOEKTOB, CTPEMIICHHE K
B3aUMO-ITIOHUMaHUIOUB3aUMOIIOMOIIIU.

JlyXOBHO-HPAaBCTBEHHOEBOCIIUTAHHE:

TOTOBHOCTH OLICHMBATh MOBEJIECHUE U MOCTYIKH C MO3UILIUU HPAB-CTBEHHBIXHOPMHUHOPMAIKOJIOTHYECKOUKYIIbTYPHI;

HNOHUMaHHUE 3HAYUMOCTH HPABCTBEHHOTO aCIleKTa JESITEIbHOCTHUYEIOBEKaBMEANITUNHENONOIOTUH.

JCTEeTHYeCKOEBOCIIUTAHUE:

HOHUMAHUEPOITUONOIOTHUB(POPMHUPOBAHNNICTETUUECKONKYIIBTYPBIIIMYHOCTH.

IleHHOCTMHAYYHOT OIIO3HAHMS ¢

OpHuEHTals Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX
OPEACTABICHUHOOOCHOBHBIXOHMOJIOTHYECKUX3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX4EJIOBEKACITPUPOTHONNCOTUATBHOUCPEION
MNOHUMAHUE POJIM OMOJIOTHYECKOW HAyKH B POPMHUPOBAHUU HA-YUHOTOMHPOBO33PCHHUSI;

pa3BUTHECHAYYHONII0O003HATEIbHOCTH, HHTEPECAKONOJIOTHYE-
CKOMHAayKe,HaBBIKOBHUCCIIECAOBATEIbCKONICSITEIILHOCTU. POPMHUPOBAHNEKYJIbTYPbI3IOPOBbSI:

OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO W yCTaHOBKa HA3J0pPOBBIM 00pa3 >XU3HU (340pOBOE IHUTAaHHUE, COOIFOACHUE
TUTrHe-HUYEeCKUXITPaBUINHOPM,COATTaHCUPOBAHHBINPESKUM3AaHATUUHNOTIBIXA, PETYIISIpHAA(DU3NUECKAsIaKTUBHOCTD);

OCO3HaHHUE MOCJIEACTBUNA U HENPUATHUE BPEAHBIX MPUBBIYEK (YIO-TpEeOJICHHUE aJIKOT0JIsI, HAPKOTUKOB, KYpPEHHE) U UHBIX (hOpPM Bpe-
A uTsI(OU3UIECKOTOUTICUXUIECKOT03I0POBBSI;

cobroeHue npaBuil 0€30MaCHOCTH, B TOM YHCJI€ HAaBBIKM 0€3-0ITacHOTOMOBEACHUSBIIPUPOIHOMCPEIC;

c(OpPMUPOBAHHOCTH HaBBIKA PEePICKCUU, YIPABICHUE COOCTBEH-HBIMAMOIIMOHAJIEHBIMCOCTOSIHUEM.

TpyaoBoeBocniuTaHue:

aKTUBHOEC yJacTue B pemenun MIPaKTUICCKUX 3amaq (B
paMKaxXCeMbU,IIIKOJIbI,TOPO1a,Kpasi)On0JIOrHYeCKOMNIKOJIOTHMUECKOMHAIPABICHHOCTH, UHTEPEC K IPAKTHYECCKOMY H3YyUYEHHIO
npodec-cuii,CBsI3aHHBIXCONOJIOTHEH.

IKOJIOTHYECKOeBOCITUTAHUE:

OpHEHTAaIUsI Ha MPUMEHEHHE OMOJIOTHYECKUX 3HAaHUM MPU pelie-HUHU3a1auB0o0IaCTUOKPYKarOIIeHCpebl;



= OCO3HAHHEIKOJIOTHYECKUXIIPOOIEMUITY TEHUXPEILLICHUS;
= F'OTOBHOCTB K YYaCTHIO B IIPAKTUYECKOU JEATEIBHOCTH SKOJIOIM-UE€CKONHAIIPAaBJIEHHOCTH.
Ananranuy o0y4aromerocss K U3MEHsIOIIUMCS YCIOBHUSIM COLIMAIbHON M NPUPOAHOM cpelibl: OCBOEHHE 00YUYaIOIIMMUCS COLIMATIBHOIO OIbITA, OCHOBHBIX
COLMAJIBHBIX POJICii, HOPM U IPaBUJI OOLIECTBEHHOTO TOBEACHHUS, (POPM COLMATBHOM KU3HU B IPYINAX U COOOIIECTBAX, BKIOYAs CEMbIO, IPYIIIIbI,
c(OopMHPOBAHHBIE IO TPOPECCUOHATIBHOMN AEATEIILHOCTH, a TAK)KE B paMKaxX COLIMAIBHOTO B3aUMOAEHCTBUS C JIFOBMU U3 IPYTOil KYJIbTYPHOU Cpebl;
NoTpeOHOCTh BO B3aMMOJCHCTBHHM B YCIOBHSIX HEONMPENENEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM JAPYrHX; MOTPEOHOCTh B JCHCTBUH B
YCIIOBUSIX HEONPEIEIEHHOCTH, B MOBBIIICHUM YPOBHS CBOEH KOMIIETCHTHOCTH 4Y€pe3 NPAKTUYECKYIO NEATENbHOCTh, B TOM YHUCIIE YMCHHE
YUUTBCS Y APYTUX JIO/IEH, MOTYy4aTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETECHIIMH U3 OMbITa IPYTUX; HEOOXOIUMOCTD B
(OopMHPOBAHNUN HOBBIX 3HAHUM, YMEHUI CBS3bIBATH 00pa3bl, HOPMYyIUPOBATh UJIEH, IIOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUSX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HAHHE Je(pUIMTa COOCTBEHHBIX 3HAHWUN M KOMIIETCHIMH, IUIAHUPOBAaHHWE CBOETO Pa3BUTHUS; YMEHHE ONEpUPOBAThH
OCHOBHBIMM IOHATUSIMH, TEPMUHAMHU M MPEJICTABICHUSIMHU B OOJIACTM KOHILENLUH YCTOMYMBOIO pPAa3BUTHSA, AHAJIM3UPOBATH U BBIABIATH
B3aMMOCBSI3b MTPUPOIBI, OOIIECTBA U SKOHOMHUKH, OLIEHUBATh CBOU JICHCTBUS ¢ YUETOM BIIMSHUS HA OKPY)KAIOUIYIO CPEeNy, NOCTHKCHUS LIeTIeH 1
IIPEOJI0JIEHUS BBI30BOB, BO3MOKHBIX IJI00AIbHBIX MOCIEACTBUM; CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHUTYAllMIO, OLIEHUBATh MPOUCXOASIIUE
U3MEHEHUs U UX IOCIEIACTBUSA, OIUPASICh HA KU3HEHHBIN, PEUEBOM U YUTATEIILCKUN OIIBIT; BOCIIPUHUMATh CTPECCOBYIO CUTYAL[UIO0 KaK BbI3OB,
TpeOyIOLMil KOHTPMEp; OLEHUBATh CUTYAIHIO CTpecca, KOPPEKTHUPOBATh IPUHUMAEMbIE PEIIEHUS U AEUCTBUS; (GOPMYIUPOBATh U OLIEHUBATh
PHUCKH U TIOCTENICTBHSL, (POPMUPOBATH OTIBIT, yMETh HAXOIUTH MMO3UTHBHOE B CIIOKUBIIECHCS CUTYAIMH; OBITh TOTOBBIM JAEHCTBOBATH B OTCYTCTBHE
rapaHTvil ycrexa.

MeTanpeaMeTHbIMH pe3yJIbTaTaMH 00yueHUs] OMOJIOTHH B CPEIHEN IIKOJIE SBISIOTCS:

- OBJIAJICHNE COCTABIISIONIMMH HCCIIE0BATEIECKON M TPOCKTHON AEATEIBHOCTH, BKIIIOYAsk YMEHUSBUIETH TPOOIEMY, CTABUTH BOTIPOCHI, BBIIBUTAThH
THIIOTE3Bl, 1aBaTh ONPEACICHNUS MOHATUSIM,KIaCCU(PUINPOBATh, HAOIIOAATh, IPOBOAUTH YKCIIEPUMEHTHI, 1€71aTh BRIBOABI U
3aKJITI0UCHHS,CTPYKTYPUPOBATh MaTeprall, OOBbSICHUTH, JOKA3bIBaTh, 3AIIMIIATh CBOU HJICH;

- yMeHue paboTaTh ¢ pa3HbIMU UCTOYHUKAMHU OMOJIOTHUYECKONW HHPOPMALIMU: HAXOJUTh OMOIOTHYECKYIOMH(POPMALIHIO B PA3INYHBIX HICTOYHUKAX,
aHAJM3UPOBAThH U OIICHUBATH WH(OPMAIIHIO,Pe0Opa30BBIBATh HHGOPMAITHIO U3 OJHOW (OPMBI B APYTYIO

- CIOCOOHOCTH BHIOMPATh LIEJIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOMX JEMCTBUSAX U MOCTYIKAX MOOTHOUICHHUIO K )KMBOH MPHUPO/JIE, 310POBBHIO CBOEMY U
OKPYXKaOIITHX

IIpenmMeTHBIMHU pe3yJibTaTaMu 00y4YeHUs OMOJIOTUU B IIKOJIE SIBIISIFOTCS:

1.B nosnasamenvholl (unHmeniekmyanvHou) cgepe:

- XapaKTEePUCTUKA COJEpKaHMs OMOJIOTHYECKUX Teopui (KJIeTouHasl, SBoIonronHa s Teopus U.Jlapsuna),; yaenus: B.M. Bepnanckoro o 6uocdepe;
3aKOHOB I'. MeHens, 3aKOHOMEPHOCTEH U3MEHYUBOCTH;

- BKJIaJIa BBIJAIOUINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAyKH

- BBIJICTICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHYECKHX 00BEKTOB (KJIETOK: PACTUTEIHHON MKHUBOTHOM, TTOJIOBBIX M COMAaTHYECKUX, TOSACPHBIX U



SIIEPHBIX; OPTAHU3MOB: OJTHOKJIETOYHBIX HIMHOTOKJIIETOYHBIX; BUAOB, IKOCHCTEM, OHOCGhEpH ) MPOoIeccoB (0OMEH BEIIECTB U YHEPTUH,PA3MHOKEHHE,
JieJIeHNe KIIETKH, OIJI0JJOTBOPEHUE, AEHCTBUE €CTECTBEHHOIO 0TO0pa, 00pa30BaHUEBHI0B, KPYTOBOPOT BEILIECTB)

- 00BsiCHeHUE posu OMoJIOTHH B (POPMUPOBAHUN HAYYHOTO MHUPOBO33PEHHUS, BKJIa1a OMOIOTHUECKUXTEOpHil B (YOpMUPOBAaHHE COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA; OTPULIATEIbHOTOBIIUSHUS aJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKHUX BEUIECTB HAa Pa3BUTHE 3apO/bIllia YEIOBEKa,
BIMSHUEMYTAar€HOB HA OPTaHMU3M UYEI0BEKa; SKOJOTHIECKUX (DAKTOPOB HA OPTaHU3MBI; TPUUUH IBOJTIOIUN,U3MEHAEMOCTH BUJIOB, HAPYIIICHUI PAa3BUTHUS
OpraHWU3MOB, HACIICJICTBEHHBIX 3a00JICBaHUM, MyTaIlUi;

- IPUBEICHHE JJOKA3aTEIbCTB (ApTryMEHTAIHs1) €IUHCTBA )XKHUBOW U HEXKUBOW MPUPOIBI, POJCTBA KUBBIXOPTaHU3MOB U OKPYKAIOIIEH CPEeIbl;
HEO0OXOIUMOCTH COXPAHEHUS BUJIOB

- YMEHHE T0JIb30BaThCS OMOJIOTMYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

- peleHne 3IeMEHTapHbBIX OMOJOTHYECKHUX 3a]1a4; COCTABIIEHUE 3JIEMEHTAPHBIX CXEM CKpEIIMBaHUS UCXEM IMepeH0ca BEUIECTB U SHEPTUU B IKOCHCTEMAX
(ueru mUTaHM);

- onMcanue ocoOei BHIOB 10 MOP(OTOTHIECKOMY KPUTEPHIO;

- BBISIBJICHHE U3MEHUYHUBOCTH, PUCTIOCOOICHUI OPraHu3MOB K cpelie OOUTaHus;

- CpaBHEHHE OMOJIOTHYECKUX 0OBEKTOB (XUMUYECKUN COCTAB TEJ KUBOUM U HEXKUBOU MPUPO/IBI,3aPOABIIIHN YEI0BEKa U APYTUX MIIEKOMUTAIOUINX,
MPUPOIHBIE SKOCUCTEMBI U arpOdIKOCUCTEMBI) HPOPMYTHUPOBKA BEIBOJIOB HA OCHOBE CPABHEHHUSI.

2.B yennocmuo-opuenmayuonuou cghepe.

- aHAJIM3 ¥ OlIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH JKU3HH, TPOUCXOKACHUS KU3HU U YEJI0BEKA,IIT00ABHBIX SKOJIOTHYECKUX MPOOIEM U IMyTeH UX
pelieHus1, MOCIeICTBUM COOCTBEHHOMACATEIIFHOCTH B OKPYKAIOIICH Cpefie;

- OIICHKA 3TMYECKUX aCTIEKTOB HEKOTOPBIX MCCIEAOBaHUN B 007aCTH OMOTEXHOJIOTUH (KIIOHHPOBAHUE, NCKYCCTBEHHOE OTUIOOTBOPEHHUE)

3.B cghepe mpyoosoii Oesmenvrocmu:

- OBJIaJICHUE YMEHUSMHU U HABBIKAMH ITOCTAHOBKHU OMOJIOTMYECKUX IKCIIEPUMEHTOB U 00OBSICHEHUE UX

pe3yNbTaToB

4. B cgpepe uzuueckou desmenbHOCMU:

- 000CHOBaHHE U COONMIOZICHUE MeP MPODUIAKTUKN BUPYCHBIX 3a00JICBaHUH, BPEIHBIX MPUBBIYEK(KYPEHHUE, AIKOTOJIM3M, HAPKOMAHUS) TIPaBUII
MIOBEJICHUS B IPUPOIHOM CpELE.

OCHOBY CTPYKTYpPHPOBAaHHUS COJCPKAHUS Kypca OMOJIOTHH B CPEIHEN IIKOJIE COCTABIIAIOT BEAYIIMECUCTEMOOOPA3YIOIINE HIeH — OTIMYUTEIbHBIE
0COOEHHOCTH JKUBOW NIPUPO/IbI, €€ YPOBHEBAs OPraHU3aLMsI HIBOJIIOLMS, B COOTBETCTBUH ¢ KOTOPBIMH BBIJICICHBI COAepPaKaTeJbHbIe THHUU Kypca:
buosnorus xak Hayka;

MeToapl Hay4yHOTO ITO3HAHUS;

Krerka;

Opranuswm;



Bup;
OKOCUCTEMEI.

B pesyromame uzyuenun ouonocuu na 6azoeom ypoeue 6 10-11 knacce yuenuk 00axceH3Hamo /NOHUMAMb:

v OCHO6HbIE NOA0JICeHUs. ONONIOTUYECKUX TEOPUH (KIETOUHAs, XPOMOCOMHAs); CYIIHOCTh 3aKOHOB . MeH1es, 3aKOHOMEPHOCTENH H3MEHYUBOCTH;
v cmpoenue 6uono2ueckux 00beKmos. KIETKH; TEHOB U XPOMOCOM;

v CYWHOCMb GUONO2UYECKUX NPOYECCOE. PA3MHOKEHHUE, OTLIOAO0TBOPEHHE,

v BKILAO BbLOAIOWUXCS YHEHbIX B PA3BUTHE OUOJIOTUYECKOM HAYKH;0MOJOTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

v ymemb

00bACHAmMY: POITL ONOJIOTHH B (DOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHSI; BKJIAJ OMOJIOTHYECKUXTEOPHIA B (POPMUPOBAHUE COBPEMEHHON
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA; €IUHCTBO KUBON M HEXKUBOUIPUPOIBI, POACTBO KUBBIX OPTaHU3MOB; OTPULIATEIIHHOE BIUSIHHE aJTKOTOJIS,
HUKOTHHA, HAPKOTHYECKUXBEIIECTB HA PA3BUTHUE 3apOIbIIIa YeTIOBEKA; BIUSHIE MyTareHOB Ha OPTaHU3M YEJIOBEKA, SKOJIOTHIECKUX (PAaKTOPOB Ha
OpPTaHU3MbI; B3aUMOCBSI3U OPTAHU3MOB U OKPYKAIOIICH Cpeibl; MPUYMHBI HAPYIICHUHPA3BUTHSI OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUM, MyTaIlil,
peuiams dIEMEHTapHbIC OMOJIOTUYECKHE 3a]a9; COCTABIISATH AJIEMEHTAPHBIC CXEMbI CKPEIIIMBAHUS;

8b1A6/1AMb UCTOYHUKHN MyTareHOB B OKpYXarollei cpesie (KOCBEHHO), aHTPOIOr€HHbIE M3MEHEHHUSI BIKOCUCTEMAX CBOCH MECTHOCTH;

cpasHueamsy: GMOJOTUYECKHE OOBEKTHI (XUMUUYECKHI COCTaB TeJl )KMBOM M HEXKHBOU IMPUPOJIBI,IIPOIIECCHI (ITOJI0BOE U OECI0NIOe pPa3MHOKEHHUE) U JIeTaTh
BBIBOJIbI HA OCHOBE CPaBHCHHSI,

AHAU3UPOBAMb U OYeHUBAMb TII00ATHHBIC YKOJIOTUIECKHE TIPOOIEMbI U TyTH UX PEIICHUS,IIOCIIEACTBUS COOCTBEHHOMW JCSATEITBHOCTH B OKpPYIKarOIIeH
cpeze;

Haxooums nHHOPMAIHIO O OMOJIOTHYECKUX 00BEKTaX B Pa3IMUHBIX HCTOYHHUKAX (YUECOHBIX TEKCTAX,CIIPABOYHHUKAX, HAYYHO-TIOMYJISIPHBIX U3AaHUSX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeT) HUKPUTHYECKH €€ OLICHUBATD;

UCROJIb308aMb NPUOOPEMEHHbLE 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0eAmMeIbHOCHU U NOBCEOHEBHOUNCUIHUOIIA:

coOnroaeHus Mep MPOGUITAKTHKN OTPABJICHUN, BUPYCHBIX M IPYTHX 3a00JIeBaHUM, CTPECCOB, BPEIHBIXIPUBBLIUCK (KYpPEHHE, IKOTOJIU3M, HAPKOMAaHN );
NIPaBUJI TOBEICHUS B IPUPOTHON CPE/IC;OIICHKH dITHYECKIX aCIIEKTOB HEKOTOPBIX UCCIICAOBAHUH B 00,1aCTH OMOTEXHOJIOTUI
(KJIOHUPOBAHUE,UCKYCCTBEHHOE OIIJIOJJOTBOPEHHE).

B pesyabTare nzyuenus yue0Horo npeamera «buosnorus» Ha ypoBHe cpeHero o0mero ooOpa3oBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAYYHUTCSH:
- pacKpbIBaTh Ha MpUMEpPax posib OMOJIOTHU B (POPMUPOBAHUN COBPEMEHHOM HayYHOH KapTUHBI MUPa U B MPAKTUYECKOM JIEATEIbHOCTH JIIOIeH;



- IOHUMATh U OTIMCHIBATH B3aUMOCBSI3b MY €CTECTBEHHBIMU HAyKaMH: OMOJIOTHEH, PU3NKON, XUMUEH; yCTaHABIMBATH B3aUMOCBSI3b MTPUPOTHBIX
SIBJICHUIA;

MOHUMATh CMBICI, Pa3JIUYaTh U OMKUCHIBATH CHCTEMHYIO CBSI3b MEXIY OCHOBOIOJIATAIONUMHU OMOIOTMUYECKUMHU MOHITHSIMH: KIIETKA, OPTaHU3M, BU/I,
sKocucTema, ouocdepa;

- ACIIOJIb30BaTh OCHOBHBIE METO/IbI HAYYHOT'O MTO3HAHUS B yUYEOHBIX OMOIOTUYECKUX UCCIIEIOBAHUSIX, TPOBOJUTH SKCIIEPUMEHTHI TI0 U3YYCHUIO
OMOJOrN4YeCKNX OOBEKTOB U SABIICHUHN, OOBSICHITH PE3YJIbTAaThl SKCIIEPUMEHTOB, aHAJIU3UPOBATh UX, POPMYIUPOBATH BHIBOIBI;

- (hopmynHpoOBaTH TUTIOTE3BI HA OCHOBAHUU MPEIOKEHHON OMOJIOTHYecKoi nHpOpMAIiK U TIpejiaraTh BApUaHThI POBEPKH THUIIOTE3;

- CpaBHUBATh OHONIOrHYecKre 00BEKThI MEXKAY CO00M MO 3aJaHHBIM KPUTEPUSIM, I€JaTh BHIBOABI M YMO3AKIIOUEHHS HA OCHOBE CPAaBHEHMUS;

- 000CHOBBIBATH €AMHCTBO YKUBOW U HEXKUBOW MIPUPOJIBI, POJCTBO KUBBIX OPraHU3MOB, B3aMMOCBSI3U OPTaHU3MOB U OKPYKAIOIIEH CpeJlbl Ha OCHOBE
OMOJIOTHYECKUX TEOPHIA;

- IPUBOJIUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTAaHUYECKUX COSAMHEHUN KIIETKHU (OEIKOB, )KUPOB, YIIIEBOOB, HYKJICHHOBBIX KHCIIOT);

- pacro3HaBaTh KJIETKH (IPOKAPUOT U DYKapHOT, paCTEHUH U )KUBOTHBIX ) IO OMUCAHUIO, HA CXEMAaTUYECKUX U300paKEHUSAX; YCTAaHABIUBATD CBA3b
CTpOeHUS ¥ (PYHKIHIA KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTOO0Opa3ue KIEeTOK;

- pacro3HaBaTh MOMYJISAIUIO U OMOJIOrMYECKUN BU 10 OCHOBHBIM MTPU3HAKAM;

- ONUCHIBATH (DEHOTHIT MHOTOKJIETOYHBIX PACTEHUH U KUBOTHBIX MO MOP(POIOTUIECKOMY KPHTEPHIO;

- 00BACHATH MHOTOOOpa3re OPraHu3MOB, IPUMEHSIS HBOJIIOLIMOHHYIO TEOPHUIO;

- KJIacCCU(UIIUPOBATH OMOJIOTHYECKHE 0OBEKTH HA OCHOBAHUU OJIHOTO HJIM HECKOJIBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MTUTAHUS, CIIOCOOBI JBIXAHUS U
Pa3MHOXKEHHsI, 0COOCHHOCTH Pa3BUTHS);

- 00BSCHATH IPUYNHBI HACIEICTBEHHBIX 3a00JICBAHUM;

- BBISIBJISITH U3MEHYMBOCTD Y OPraHU3MOB; OOBSICHATH MPOSIBJICHUE BUIOB U3MEHUYUBOCTH, UCIIONIb3Yys 3aKOHOMEPHOCTH U3MEHYUBOCTH; CPAaBHUBATD
HACJICJICTBEHHYIO U HEHACJICJICTBEHHYIO U3MEHUNBOCTH;

- BBISIBJIAITH MOpdoiornyeckue, GU3noiornyeckue, MoBeeHuecKue afanTalud OpraHu3MoB K Cpeie OOMTaHUsI U JEHCTBHUIO SKOJIOTHYECKUX (DaKTOPOB;
COCTaBIISITh CXEMBI MIEPEHOCA BEIIECTB M SHEPTUHU B IKOCHCTEME (LIeTIH MTUTaHUS ),

- IPUBOJIUTH J0KA3aTeNbCTBA HEOOXOJMMOCTH COXPAaHEHUs OMOpazHO00pa3ust sl YCTOWYMBOTO PA3BUTHSI U OXPaHbl OKPYKAIOIIEH Cpeibl;

- OIICHUBATh IOCTOBEPHOCTh OMOJIOTHYECKON MH(POPMAINH, TOTYICHHON U3 pa3HBIX HCTOYHUKOB, BBIICISITH HEOOXOAUMYIO HH(POPMAITUIO TS
HCIIOJIb30BaHUs €€ B YUeOHOH NeATeIbHOCTH U PEIICHUH TPAKTUUECKHX 3a/1a4;

- IPEICTABIATH OUONIOTHUECKYIO0 HHPOPMAITUIO B BUJIE TEKCTA, TAOMUIIBI, TpadrKa, JuarpaMmbl U IeJaTh BHIBOABI HA OCHOBAHHHY MPEICTABICHHBIX
JAHHBIX;

- OIICHUBATH POJIb JOCTHKCHUI TeHETUKH, CEJICKITUN, ONOTEXHOJOTUHU B TIPAKTHUECKOM EATETHhHOCTH YeI0BEeKa U B COOCTBEHHOH JKU3HH,

- 00BSACHATH HEraTUBHOE BIMSIHUE BELIECTB (AJIKOT0JIsl, HUKOTUHA, HAPKOTUYECKUX BEILIECTB) HA 3apO/IBIIIEBOE Pa3BUTHE YEIOBEKA,

- 00BSCHATD MTOCIEACTBHYSI BIUSHUS MyTarc¢HOB;

- 00BACHATH BO3MOYKHbBIE PUYNHBI HACIIECTBEHHBIX 3a00I€BaHUM.



BbinyckHUK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHThCSH:

- IaBaTh HAy4HOE 0OBSCHEHHE OMOIOTHYECKUM (haKTam, Ipolieccam, IBJICHUIM, 3aKOHOMEPHOCTSIM, HCITIOJIB3YsI OMOJIOrHYECKUE TEOPUH (KIETOUHYIO,
ABOJIIONMOHHYIO), ydeHHe 0 Ouocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

- XapaKTepu30BaTh COBPEMEHHbIC HAIIPABJICHUS B Pa3BUTUU OMOJIOTHH; OMHUCHIBATH X BO3MOXKHOE MCIIOJIb30BaHUE B IPAKTUYECKOH 1S TENbHOCTH;

- CpaBHHMBATh CIIOCOOBI JIETICHUS KJIETKU (MUTO3 ¥ MEH03);

- pemarth 3agauu Ha moctpoeHue ¢pparmenrta Bropoi nenu JJHK nmo npennoxxennomy ¢pparmenty nepsoii, 1 PHK (M PHK) no yuactky /IHK;

- pelarth 3aJa4uu Ha ONpe/ieIeHne KOJINYECTBA XPOMOCOM B COMaTHUYECKUX U MOJIOBBIX KJIETKAaX, a TAKXKE B KJIETKaX Iepesl HadyaioM JieeHus (Meio3a nin
MHTO32) U TI0 €r0 OKOHYAHHUH (711 MHOTOKJIETOYHBIX OPTraHU3MOB);

- pelaTh FeHeTUYECKUe 3a/1a4l Ha MOHOTMOPHIHOE CKPELIMBAHNE, COCTABIATh CXEMbl MOHOITMOPHUIHOTO CKPEIMBAHNUS, IPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH U UCTIONIb3Ysl OMOIOTHYECKYIO TEPMHHOJIOTUIO U CUMBOJIUKY;

- yCTaHaBJIMBATh TUII HACJIEIOBAHUS U XapaKTep MPOSBICHUS IPU3HAKA 10 33JaHHOM CXeMe POIOCIOBHOM, TPUMEHSS 3aKOHbI HACJIECTBEHHOCTH;

- OLICHUBATh PE3yJIbTAThl B3aMMOACHCTBHS YEIIOBEKA M OKPYKAIOLICH CPeIbl, IPOTHO3UPOBATH BO3MOXKHBIE MOCTIEICTBHS IEATEILHOCTH YeJIOBEeKa JIs
CYIIECTBOBaHMS OT/ICJIBHBIX OMOJIOTMYECKUX OOBEKTOB U LIETBIX TPUPOIBL.

2.0cHOBHOe coJepkaHue y4eOHOro npeamera «buonozus» na ypoBHe cpeHero o01ero oopa3zoBaHus

Beenenue (1 1)

OO0beKT u3yyeHus: OMoJIOrUU — KUBas Mpupoaa. OTIMYUTENbHbIE TPU3HAKU KUBOU MPUPOABI:yPOBHEBAS OpraHu3anus 1 3Boonus. OCHOBHBIE YPOBHU
OpraHu3auy KuBo mpupoabl. CoBpeMeHHasieCTECTBEHHOHAYUHAs KapTUHa MUpa. Pob OMOJIOTHUECKUX TEOpHid, HieH, TurnoTe3 B GopMUpOBAaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeToAbl MO3HAHUS KUBOW MPUPOJIBI.

Kuaerka (14 1)

PaszButne 3nanwmii o kierke (P. I'yk, P. Bupxos, K. bap, M. lneitnen u T. [lIBann). Knerounasteopusi. Ponb ki1eTOYHON TEOpUH B CTAHOBIICHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPa. XUMUYECKUI COCTAB KIETKU. POJIb HEOPraHM4EeCKUX U OPraHUYECKUX BEILECTB B KIIETKE U
OpraHMU3MeYesIOBEeKa.

Crpoenue kneTku. OCHOBHBIC YaCTH U OPTaHOMIbI KIETKH, MX (DYHKINU; AOSACPHBIE U AepHBICKICTKH. Bupycsl. Mepsl npodunakTHku
pacrnipoctpaneHust BUpycHbIX 3a0oneBannii. [IpodunaktukaCIl/la. Ctpoenune u ¢pynkumuu xpomocom. JIHK — HocuTens HaciencTBeHHOW HH(POPMAIIHH.
YV nBoenunemosiexynbl/IHK B kieTke. 3HaueHue MOCTOSHCTBA YKciaa U GOPMBI XpoMOcoM B kieTkax. [ en.I'enernueckuit kon. Ponb reHoB B OnocuHTe3€e
Oenka.

Llemoncmpayuu

CrtpoeHue MoJIeKyJIbl Oeka

Crpoenne monekyns! JJHK

Ctpoenne monexkynsl PHK

CrpoeHnue KIeTKu



CrpoeHue KIETOK MPOKapHOT U FYKapHOT

Ctpoenue Bupyca

JlabopamopHvle u npakmuyeckue pabomoi

Habmroienue Ki1eTok pacTeHU U )KMBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux

ONHUCaHue

Karanutuueckas akTUBHOCTh (PEPMEHTOB

Oprannsm (6 1)

OpranunsMm — euHOE 11e710€. MHOT00Opa3ue opraHu3MoB.

OOMeH BeIeCTB U MPEBpaIleHUs YHEPTUH — CBOMCTBO KUBBIX OpraHu3MoB. OCOOCHHOCTH OOMEHABEIIECTB Y PACTEHUH, )KUBOTHBIX, OAKTEPHIA.
PasmHOMXeHMe — CBOWCTBO Oprann3MoB. JleneHue KIeTKH — OCHOBA POCTa, Pa3BUTHUS U pa3MHOXKeHHUsiopranu3MoB. [lonoBoe u 6ecnonoe pa3sMHOXKEHHE.
OmnonoTBOpeHue, ero 3HaueHue. MIckycCTBeHHOE ONbIIEHUE Y PACTEHUN U OTUIOJOTBOPEHUE YKUBOTHBIX.

WuauBuayanbHoe pa3BUTHE opraHu3Ma (oHToreHes). [lpudynHbl HapyleHui pa3BUTHS OPTaHU3MOB.

NunuBuayansHOE pa3BUTHE YelloBeKa. PenpoaykTuBHOE 310poBhe. [locnencTBrs BIUSHUS alKOT OIS, HHKOTHHA, HAPKOTUYECKUX BEIIECTB HAa pa3BUTHE
3apo/Iblllia YeJI0BeKa.

Llemoncmpayuu

MHuoroob6pa3ue opraHu3MoB

OOMeH BeIeCTB U MPEBpAIlCHUs YHEPTHH B KJIETKE

doTtocuHTE3

Jlenenue KiaeTKu (MUTO3, MEHO3)

CriocoOsI 6eCToJIOoro pa3MHOKEHUS

ITosioBBIE KIIETKH

WuauBuayaibHOe pa3BUTHE OpraHU3Ma

HacnencrBennocTs 1 u3MeHUYMBOCTH (10 1)

HacnenctBeHHOCTh M1 K3BMEHUMBOCTD — CBOMCTBA OpraHU3MOB. [ eHeTHKa — HayKa O 3aKOHOMEPHOCTAXHACIEACTBEHHOCTH U U3MeHUnBOCTU. I.Mennens —
OCHOBOIIOJIO’KHUK T€HETUKU. | eHeTUUeCKasiTEpPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HaclieJ0BaHus, ycTaHOBJIeHHbIEe [ . MeHnnenem.
XpomocoMHas Teopusi HacieacTBeHHOCTH. COBpeMeHHbIe MpeICTaBIeHHs O TeHe U reHome. HacneacTBeHHast 1 HeHaclieICTBEHHAs! H3MEHYUBOCTb.
BiustHue mytareHoB Ha OpraHu3M uYeoBeKa.3HAaUCHUE TeHETUKH JJIsl MEIULIMHBI U cesiekiuu. HacnenoBanue npusHakoB y uenoBeka. [lonosbie
xpomocombl. ClienieHHOe C 1oJI0M HacienoBanue. HacnenctBeHHble 00€3HN YeI0BeKa, UX MPUYUHBI U MPOPUIAKTHKA.

OcHoBbI cesiekunu (3 )

['enetuka — TeopeTudeckas ocHoBa cenekiuu. Cenekmust. Yuenne H.M.BaBunosa o neHTpax MHOTOOOpa3us ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTEHUH.
OCHOBHBIE METOIbI CEJICKITUH: THOPUIU3AINS, ICKYCCTBEHHBIN O0TOOD.

buotexHonorusi, ee TOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTH. DTUUECKHE aCIIEKThl Pa3BUTUS HEKOTOPBIXUCCIEAOBAHUN B OMOTEXHOIOTHH (KIIOHUPOBaHHE
YeJI0BeKa).



JBoJonus (22 4)

Hcropust 3BosmoninoHHBIX uaei. 3HaueHue padot K.JIunnes, yuenus X.b.Jlamapka, sBomrorinonnoiteopuny. Jlapsuna. Posb 3BoTIOIIMOHHON TeOpun B
dbopMUPOBaHUN COBPEMEHHOW €CTeCTBEHHOHAYUYHONKApTHHBI MUpa. Bu, ero kputepuu. [lomynsmnus - CTpyKTypHasi €IMHULIA BUQ, SAMHHUIIA SBOFOIIHH.
JIBuoKyIIIHEe CUIIBI ABOJIIOLIMM, UX BIIUsHUE Ha reHo(oH ] nonyasuuu. CuHTeTHYecKas Teopus 3Bosonnu.Pe3ynbrarel sBomonun. CoxpaHeHue
MHOTr000pa3usi BUJIOB KaK OCHOBA YCTOMYMBOTO pa3BuTus ouochepsl.Ilpuunnel BeiMupanus BU0B. bruonornueckuil nporpecc u 61oorn4eckuii perpecc.
['unore3sl MpoUCXOXKACHUS KU3HA. OTINUYUTENBHBIE IPU3HAKH )KUBOT0. Y CJI0)KHEHHUE )KMBBIXOPTaHU3MOB Ha 3€MJIE B ITPOLIECCE IBOJIIOLMH. [ UITOTE3bI
MIPOUCXOXKICHHS YenoBeka. JlokazarenbcTBapoACTBA YEJIOBEKA C MIIEKOMMUTAIOLIMMHU KUBOTHBIMU. DBONIONUA yenoBeka. [Ipoucxoxnenne
YEJI0BEUYECKUX pac.

JdemMoHcTpanuu

Bo3HukHOBEHHE 1 MHOTOOOpa3ue MPUCIOCOOICHUH y OPraHu3MOB

DBOJIIOIHS PACTUTEIIBHOIO MUpa

OBOJIIOLUS KUBOTHOTO MUPA

Penxue u ucuesaronye BUABI

@OpMBI COXPAaHHOCTH UCKONIAEMBIX PACTEHUIN U )KUBOTHBIX

[IpoucxoxneHue yenoBeka

[IpoucxoxaeHne 4eTOBEYECKUX Pac

JlabopaTopHble U NpaKkTHYecKHe padoThl

Onucanne ocobeit Buaa mo MopQoIoriaecKoMy KpUTEPHUIO

BrisiBneHre M3MEHUYUBOCTH Y 0C00€H OTHOTO BUAA

OcHoBbl 3k0J10TrHH (12 4)

Dkonorudeckue PakTopsl, UX 3HAUCHUE B )KU3HHU OPraHU3MOB. buonorndeckue putMbl. MeXBUIOBBICOTHOIIECHUS: TAPA3UTH3M, XUIIIHUYECTBO,
KOHKYpEHLMs, cuMOU03. BuoBasi 1 mpocTpaHCTBEHHAACTPYKTYpa dkocucTeM. [1uieBsie cBA3HM, KpyroBOPOT BEILIECTB U MPEBPAIICHUS SHEPTUU B
skocucTeMax. [ [puunHbl yCTOWYMBOCTH U CMEHBI 9KOCHCTEM. MICKyCCTBEHHBIE COOOIIECTBA — arPOIKOCHCTEMBI.

buocdepa — rmobansHas skocucrema. Yuenue B. Y. Bepunanckoro o 6uocdepe. Pomis sxuBeixoprann3moB B 6nocdepe. buomacca. buomornueckuit
KpYyroBOpoT (Ha IpuMepe KpyroBopoTa yriepoaa).

Oosntonus 6uocdepsl. [ 106anbHbIe 3KOI0THYECKHE MTPOOIeMbl U IyTH UX petieHus. [locneacTBusaesTenbHOCTH YeIoBEKa B OKpYKatollel cpee.
[IpaBuna noBeneHNs B IPUPOJHOM CpeELE.



3. Temarndeckoe IJIaHUPOBAHUC, B TOM YUCIIC C YYCTOM pa60qel71 nporpaMmMsbl BOCIIMTAHHA C YKA3aHUCM KOJIMUCCTBA 4aCOB, OTBOJAUMBIX Ha OCBOCHHC

KaKJIOH TEMBI

buomorrug 10 xmace

Paznen

Ko -
BO
4acoB

Tema

Kox -
BO
4acoB

OcHoBHbIE BUBI A€ATEILHOCTH
oOydaronuxcs (Ha ypoBHe
YHUBEPCAIBHBIX ICHCTBHIN)

OCHOBHbBIE HallpaBJICHUS
BOCIIUTATEIBLHOMN
JIeATEIbHOCTH

Beenenne (1u)

1

1

[ToBTOPSIOT CUCTEMY >KUBBIX
OpPraHU3MOB,XapaKTEPU3YIOT LIapCTBa
KUBOM MPUPOABIN HAYKH, N3YyYaIOIINe
OTJIENIbHBIE 1IAPCTBA,ONPEACIAIOT
MPaKTUYECKOEe 3HaYeHHE OMOJIOTUUB
COBPEMEHHOM MHUpE

1,2,3,4,5,6,7,8)

Paznea 1.
buoaorusa kak
HayKa.
MeTtoasbl
HAy4YHOI'0
no3Hanus (34)

Tema 1.1. Kparkasuctopusipa3BuTus
ononoruu

XapakTepu3yroT OMOJIOTHIO KaK HAayKY,
€eMECTO U POJIb CPEeNIU APYTUX
€CTECTBCHHO-HAYYHBIX TUCITUTUIHH,
CUCTEMAaTHU3UPYIOT pa3IeIbI0NOIOTHH B
3aBUCHMOCTH OT 00OBEKTOB
HNCCICOOBAHUSN Hccnez[yeMbe
MIPOSIBIICHUH JKU3HH,BBISBIISIOT POJIb
OTOCIIBHBIX yquHx B
Pa3BUTHHUONOJIOTHH, ONIPEICIISIOT
ATallbl pa3BI/ITI/I$I6I/IOJIOFI/II/I KaK HayKI/I

1,2,3,4,5,6,7,8)

Tema 1.2. CylHOCTBXKU3HU UCBOKCTBA
xuBoro(1 u)

OnpenensitoT MOHATHE «OKU3HDBY,
XapaKTEePU3YIOTCBOMCTBA KUBOTO U
OCHOBHBIE MTPOSBIICHUSKU3HU, ydaTcs
OTJINYATh KUBOE OT HEKUBOTO

1,2,3,4,5,6,7,8)

Tema 1.3. YpoBHHOpTraHU3aIUUKUBOM
Matepun.Metoel Ouonoruu(1 )

JlaroT onpeneneHre ypoBHeEi
OpraHU3alUMKUBOTO, OMPEACIISIIOT
HepapXHI0 YpOBHEHOPraHU3alUU U
MPOSIBJICHUS KU3HU HAKAXKIOM YPOBHE
KaK MpeaMeT U3y4eHUsIONOIOrvH.
3HAKOMATCSI C METOIAMU
MO3HAHUSKUBOW MTPUPOJIbI, BBAETSS

1,2,3,4,5,6,7,8)




IIPU ATOM OOIIEHAYYHBIEH
CTIeIIaTIbHBIE METO/IBI

MCCIIEIOBAHMS, XapaKTEPU3YIOT KasKIbIN
METOJI HCCIIEAOBaHUAB HCTOPHUECKOM
acIieKTe

Paznea 2.
Kuaerka (114)

11

Tema 2.1. VUcTopusin3ydeHUSAKIETKH.
Knerounasteopusi(1 )

3HaAKOMSTCS C UICTOPHUEN U3YUEHHUS
KJIETKH CO3IaHUEM KJIETOYHOU
TEOPHUH, XapaKTepU3yIOTOCHOBHBIE
IIOJIOXKEHUS KIIETOYHOU TEOPUU

1,2,3,4,5,6,7,8)

Tema 2.2. XumuueckuiicocTaBkiaeTku (1 1)

OnpenenstoT eIUHCTBO 3JIEMEHTHOTO
COCTaBaKaK OJHO M3 CBOMCTB KUBOTO,
pacnpeaACIIIIOTXUMHUYCCKUC 3JICMCHTBI
0 TPYIIaM B 3aBUCUMOCTHOT
KOJIMYCCTBCHHOI'O IPCACTABUTCIILCTBAB
OpraHu3Me, XapaKTepU3yIoT
POJIBOTACIBHBIX 3JICMCHTOB

1,2,3,4,5,6,7,8)

Tewma 2.3.
HeopraanueckuepeniectBakiaeTku(14)

XapakTepu3yroT POJib BOABI U
MHUHEPAIbHBIXCOJIEH B KIIETKE

Tema 2.4. OprannueckuenerniectBa.Oomas
xapakrepuctuka.Jlumuasi(1 @)

JlatoT onpesieneHue 1 MpUBOIAT
KJ1acCU()UKALUIOOPTAHUIECKUX
BEIIECTB, KJIACCH(DUITNPYIOTIIUITIIBL,
NPUBOJISIT UX XUMHUUECKHE
O0COOEHHOCTHH OTPEEISIIOT
OMOJIOTMYECKYIO POJIBJIUIINIOB

1,2,3,4,5,6,7,8)

Tema 2.5.

OprannueckueseniecTsa. YieBobl. benku.

OnpenensitoT  yIeBOAbl KaK KJIace
OPraHUYeCKUX COCIMHEHUH,
KJIACCU(PUITUPYIOT YTIICBOIBI 11O
CTPOEHUIO, BBISICHSIOT OMOJIOTHYECKYIO
POJIb, XapaKTePU3YIOT OCIKU C
XAMHYECKOH M OHMOJIOTHYECKOI TOUKU
3pEHUA.

1,2,3,4,5,6,7,8)

Tema 2.6.
Opranunueckueneniecta. HykienHoBbie

HaIOT OMpCACIICHUC HYKIICUHOBBIX
KHCJIOT KaK XHMHYCCKHX COGI[I/IHGHI/II\/'I

1,2,3,4,5,6,7,8)




KHCJIOTHI.

U HOCHUTEJEN HACIEICTBEHHOMN
nH(pOpMaIUH, OPEILIISIIOT
0COOEHHOCTH CTPOCHHMSI, UX
KJIacCU(PUKAITUIO 1 OUOJIOTHYECKYTO
pOIIb.

Tema 2.7.0ykapuoTuyecKkas KJIeTKa.
Huronnazma. OpraHou/isl

[IpuBomsaT oOuMii TJIaH CTPOEHUS
JYKapUOTUYECKOW KIIETKH, JAKOT
oTpesiesIeHue OPraHOUI0B 1
BKITFOUCHHH, KITACCUPUITUPYIOT
OpraHoubl B 3aBUCUMOCTH OT
0COOEHHOCTHU MX CTPOCHHUSN
OTIPENIETISAIOT POJIb KaXKAO0r0 OpraHouaa
B KJIETKE

1,2,3,4,5,6,7,8)

Tema 2.8. Knerounoe si1po. XpoOMOCOMBI.

JlaroT ompeneneHue saapa Kak crnocoba
XpaHEHUSHACTIECTBEHHON
uHpopMaUU U
XPOMOCOM,XapaKTePU3YIOT
KOMIIOHEHTHI siJipa U UX(YHKIIUU

1,2,3,4,5,6,7,8)

Tema 2.9. [TpokapuoTrnueckaskieTka

JlaroT ompeeneHne MpoKapuoT 1
OIPEIENIAIOTOCOOCHHOCTH MX CTPOCHUS

1,2,3,4,5,6,7,8)

Tema
2.10.Peanu3zanusHacie1cTBEHHOHHMH(DOpMAIH
UB KJIETKE

OnpenensroT reHeTUYECKUA KO 1
XapaKTEPU3YIOTEr0 CBOKCTBA,
OMMCBIBAIOT ATAIBI
peanu3auurHacIEACTBEHHON
nH(pOpMaLuY BKIIETKE, y4aTcs peniaThb
3aJ1a4¥ 10 MOJIEKYJIIPHOMONOIOTHN

1,2,3,4,5,6,7,8)

Tema 2.11.Hexknerounasidhopma
YKU3HU:BUPYCHI

XapakTepu3yroT BUPYCHI KaK
HEKJIETOUHYIO()OPMY JKU3HH,
OTIPEETISAIOT OCOOCHHOCTUCTPOCHHUSI U
KHU3HEJEATEIbHOCTH
BHUPYCOB;OMHUCHIBAIOT KU3HEHHBIN LUK
BHpYca UIMMYHOIe(hUITUTaYeIIOBEKA

1,2,3,4,5,6,7,8)




Pasnean 3.
Opranusm
(194)

Tema 3.1. OpranuzM— eaMHOELENOE.
MHoroo6pa3ue opraHu3MoB

XapakTepu3yroT OpraHu3M Kak OJUHU3
YPOBHEU OpraHu3aluu
KHBOT0,KITACCUPUIIMPYIOT OPTaHU3MBI
10 KOJIMYECTBY

1,2,3,4,5,6,7,8)

Tema 3.2. OOMeHBeIIECTB U
MpeBpaIeHUECIHEPTHH.
DHepreTu4ecKuitooMeH

XapakTepu3yloT 0OMEH BEIIECTB KakK
OJTHOM3 CBOMCTB KUBOT'0, OIIPEIEIIAIOT
ponbs AT®B opranusme, 3aluCbIBatOT
OCHOBHO€ JHEPreTUYECKOCypaBHEHUE,
OIIHCHIBAIOT 3TAIIbI
SHEPTeTUYECKOrooOMeHa

1,2,3,4,5,6,7,8)

Tewma 3.3. IlnactnueckuiiooMen. @oTocuuTe3

XapakTepu3yroT MIaCTUYECKIii OOMEH
KakdTaI o01ero oOMeHa BEIIECTB,
KJIaCCU(UIUPYIOTOPTraHU3MBI 110 THIIAM
MUTaHUS, OMUCHIBAIOTPOTOCHHTE3 110
(dhazam, BBISBIISS

MIPOLIECCHL, TPOTEKAIOIINE HA KAXKIOH
(haze, onpeaenIrTONOIOTUIECKOe
3Ha4YeHue POTOCHHTE3A

1,2,3,4,5,6,7,8)

Tewma 3.4. Jlenennexinetku.MuTo3

XapakTepusyrT pOCT U pa3BUTHE KaK
MPOSIBIICHUEKU3HU, KIIACCUDUITUPYIOT
THIBIKJIETOYHOTO JIEJICHUS,
OMPENEISAIOT KU3HEHHBIUIIUKI KIETKU
Y MATOTHYECKUN LIUKIL,0NUCHIBAIOT
3Tanbl MUTOTUYECKOTO
[MKJIA,BBISBIISIIOT 3HAYEHUE MUTO3a

1,2,3,4,5,6,7,8)

Tema 3.5. PazMHOXeHUE: 0ECIIONOEH TT0JI0BOE

OnpenensroT pa3MHOKEHHE KaK
CBOMCTBOKHBOTO, BRIICISAIOT CIIOCOOBI
Pa3MHOXKEHUSH XapaKTePU3YIOT
KaXIbIH U3 HUX,
BBISBIISIIOTOCOOEHHOCTH U 3HAYEHHUE
0eCI10JIOro 1 MoJIOBOTOCIIOCO00B
Pa3MHOXKEHUS

1,2,3,4,5,6,7,8)




Tema 3.6. OO6pa30BaHUETIONOBBIXKIIETOK.
Metlio3

XapakTepus3yroT NOJOBbIE KIETKH,
BBISIBIISISIOCOOCHHOCTH MIX CTPOCHHSI, U
Meii03 KaK CIIOCOOKIJIETOYHOTO
JICIICHHS, OIMCHIBAIOT MEI03
mocraausiM, BbISABJIISAIOT MECTO Meﬁ03a B
MpoIleCCeraMeToreHe3a

1,2,3,4,5,6,7,8)

Tema 3.7. OmogoTBOopeHue

JlaroT onpeneneHue omIog0TBOPEHUs,
KJIaCCU(ULUPYIOT)KUBOTHBIX T10
crocobam

OILIOIOTBOPEHUS, OITUCHIBAIOT IPOLIECC
JBOMHOTOOIUIOJOTBOPEHUS Y
LBETKOBBIX PACTCHUN,BBISBIISIIOT
OuoJIOrNYecKOoe 3HAUCHHE
OILIOIOTBOPEHUS

1,2,3,4,5,6,7,8)

Tema 3.8. UnauBuyalibHOEpa3BUTHE
OpraHu3MOB

JlaroT ompeneneHrne OHTOreHe3a,
OMPEJIEISAIOTETO 3TAINbBI U OMUCHIBAIOT
MPOIIECCHI, TPOUCXOASAIINCHA KaXKI0OM
JTarne

1,2,3,4,5,6,7,8)

Tema 3.9.
OnTorenesyenoBeka. Penpo1lykTHBHOE310pOB
bE

XapaKkTepu3yoT 0COOCHHOCTH 3TAIIOB
OHTOT'€HE3aueIOBEKA, OIUCHIBAIOT
MIPOIIECCHL,ITPOUCXOJIAIINE HA KaXKIOM
JTaIle, BRISABISIOTBIMSIHAC HUKOTHUHA,
QJIKOTOJIS1 ¥ HAPKOTUYECCKUXBEIIECCTB HA
pa3BHUTHE YETIOBEKA

1,2,3,4,5,6,7,8)

Tema 3.10.I'eneTnka — Haykao
3aKOHOMepHOCTHXHaCHe,Z[CTBeHHOCTI/II/II/I3MeH‘I
nBocThu.l'. MeHIenb — OCHOBOIOJIOKHUK
TCHCTUKHU

OrnpenensroT TeHETUKY KaK OJUH U3
Pa3aeIoBOMOIIOTHH, BBISBIISIOT POJTh
TeHETUKH BPa3BUTHUN OMOJIOTHH,
XapaKTEePU3YIOT HACIEACTBEHHOCThU
W3MEHYHNBOCTD KaK CBOHCTBAKUBOTO,
BBISICHSIOT poJib MeHpens B
Pa3BUTHUTCHETUKH

1,2,3,4,5,6,7,8)

Tema
3.11.3akoHOMepHOCTHHACIEA0BaHU. MOHOTH

XapakTepu3yroT 0COOEHHOCTH
MOHOTHOPHUIHOTOCKPEIIMBAHNUSA,

1,2,3,4,5,6,7,8)




OpUIHOCCKpEIIBAHIE

MEPBBIA U BTOPOU 3aKOHBIMeH e,
3aKOH YHMCTOTHI TaMET, ydaTcspenaTh
3a/1a4d Ha IIEPBBIM U BTOPOH
3aKOHEIM eHens

Tema
3.12.3akoHOMepHOCTHHACIeI0BaHU. [[urnop
WTHOECKPEIIMBAHNE

XapakTepUu3yroT TPETUH 3aKOH
Menaens, 1ar0TONpeaeacHue
aHAJIM3UPYIOIIETO CKPEIIMBaHUSIN
OIIPEAECIAIOT €r0 3HaYCHUE, y4aTCs
pemaTb3aayy Ha TUruOpuIHOe
CKPEILMBAHNE

1,2,3,4,5,6,7,8)

Tema 3.13.XpomocoMHasTeOpuUs
HaCJI€ACTBECHHOCTHU

XapakTepu3yroT MOJI0KEHUS
XPOMOCOMHOUTEOpUU
HAaCJIEACTBEHHOCTH U y4aTCs
pemaTtb3agavu Ha CLCIIJICHHOC
HacJIeI0BaHUE

1,2,3,4,5,6,7,8)

Tema 3.14.CoBpeMeHHBIETIPEACTABIECHUSIO
TeHE ¥ TeHOME

ﬂaIOT OIMPCACIICHUC ITOHATUSA «T'CHOM,
3HAKOMATCAC TUIIaMU
BSaHMO,Z[GfICTBI/IHFGHOB B I'CHOTHIIC

1,2,3,4,5,6,7,8)

Tema 3.15.I'eneTuka mosia

JlaroT omnpenenacHue MmoJia, 3HaKOMATCS
CXPOMOCOMHBIM OMPCACICHUEM I10J14,
XapaKTEepU3yITayTOCOMBI U ITOJIOBBIE
XPOMOCOMBLI€TEPOraMETHBIN U
TOMOTaMETHBIN IT0JI,y4aTCsl pelIarTh
3a/1a4y Ha CLEIJICHHOEC I10JI0M
HACJICJOBAHNE

1,2,3,4,5,6,7,8)

Tema 3.16.MI3MeHYNBOCTD: HACIIEACTBEHHASU
HEHaCJIEICTBEHHAS

JlaroT ompenereHne n3MEHYNBOCTH,
KJIACCU(UITUPYIOTBU/IBI N3MEHUUBOCTH
U BBIABJISIOT UXOCOOEHHOCTH

1,2,3,4,5,6,7,8)

Tema 3.17.I'eneTnKa U3I0POBBLE YETOBEKA

3HAKOMSTCS C HACTICICTBCHHBIMHU
3a00JIeBaHUSMUYEIIOBEKA U METOIaMU
WX TporIakTHKH

1,2,3,4,5,6,7,8)

Tema 3.18.Ceneking: OCHOBHBIE METOIBIN
NOCTYKEHUABUOTEXHOMOT U : IOCTHKEHUS

OnpenenstoT CeIeKLUnIo KaK HayKy,
BBISIBJIIIOTEE 3HAUCHME IS YETO0BEKa,

1,2,3,4,5,6,7,8)




HIICPCIICKTUBBLIPA3BUTU A

JAl0T OIIPENEICHUICOPTA, OPOIBI U
ITaMMa, 3HAKOMATCAC HEHTPaMHU
IIPOUCXOXKACHUS KYJIbTYPHBIXpACTEHUN
u posbio H. M. BaBuioBa B
PA3BUTUUTICHCTUKU U CCIICKIIUU,
OIHCHIBAIOT OCHOBHBIEMETO/IbI
cenekuuu/laror onpenenexHue
OMOTEXHOJIOTHH, 3HAKOMSATCAC €€
pasaciiaMu 1 OCHOBHBIMU
HaIpaBJICHUsIMUEE Pa3BUTHS, a TAKXKE C
ITUYCCKUMHUACIICKTAMU PA3BUTUA
OMOTEXHOJIOTHH

HUTOro

34
Jaca

11 KJIACC

Pasznen 1. Bun
(219)

1

Tema 1.1. PazButueduosioruu

BroaapsuHoBckuitnepuon. PadoraK. Jlunnes

O1neHnBaloT BKJIAL Pa3TUYHBIX
YUYCHBIXB pa3BUTHE OMOJIOTHH,
OTIpeNIeNAIOT posbJINHHES B pa3BUTUN
CHCTEMAaTHKH, 00BSICHIIOTIIPHHITHIIEI
OMHApHOI HOMEHKIIATYPBI,
OIIPEICTISIOTIIOHATHE «IBOJTIOIIMOHHOE
YUCHHE»

1,2,3,4,5,6,7,8)

Tema 1.2. Opomonnonnasteopusi K. b.
Jlamapxka

XapakTepu3yroT COACPKAHUE U
3HAYECHUEDBOJIIOLIMOHHON TEOPUH
Jlamapka

1,2,3,4,5,6,7,8)

Tema 1.3.
[IpennocbIKMBO3ZHUKHOBEHUAYUeH s Y.
JlapBuHa

OneHuBalOT €CTECTBEHHO-HAYYHbIE U
COLIMATILHO-3KOHOMMYECKHE
MPEANOCHUIKA BOSHUKHOBEHUS TEOPUH
JlapBuHa 1 XapaKTepHU3yIOT BKJIa/
OT/IENIbHBIX MPEIIECTBEHHUKOB
JlapBuHAaB pa3BUTHE HBOJIOLIMOHHBIX

UIen

1,2,3,4,5,6,7,8)




Tema 1.4. OBomononHasteopusa. lapsruHa

XapakTepusyrT COAEpKaHUE
3BOJIIOIIMOHHOMTEeOpUH [lapBuHa,
CPaBHMBAIOT HEOIIPEIEICHHYION
OIIPECICHHYIO H3MEHUYHUBOCTD,
€CTECTBEHHBINN UCKYCCTBEHHBIN
oT60p, PopMBIOOPHOBI 3a
CYILIIECTBOBaHHE

1,2,3,4,5,6,7,8)

Tema 1.5. Bun:xputepun HCTPYKTypa

OnpenensiroT MOHATHE «BHI» U
XapaKTepU3YIOTKPUTEPUN BU/IA,
OIIMCHIBAIOT 0COOEN BUIa
[IOPa3JIMYHBIM KPUTEPUAM

1,2,3,4,5,6,7,8)

Tema 1.6. Ilonynauusakak
CTPYKTypHasieAMHUIIA BUJIA

OrnpeaensitoT NOHATUE ITOMYJISILUS» U
BBISICHSIIOT,YTO TaKOE CTPYKTYypa
MONYJISILIUU,OMUCHIBAIOT MOIMYJISILIUIO
0 MOKAa3aTeNsIM, XapaKkTePU3yIOIUM
€€ YHMCIIEHHOCTh

1,2,3,4,5,6,7,8)

Tema 1.7. IMonynsuuskakeIMHALIA YBOTIOLIMT

11

OnpenensitoT NOHATHUS «3JIeMEHTapHas
€IMHUIIA3BOIIOLIUNY, «3JIEMEHTAPHOE
SBOJIIOIIMOHHOECSIBIICHHUEY, «MaTepual
HBOJIIOLIMNY»; ONMHUCHIBAIOTIIONYISLIUIO
M0 KPUTEPHUSIM,
COOTBETCTBYIOIIUMITOHSTHIO
«@JIEMEHTapHasl €IMHUIIA YBOJIIOLIUI

1,2,3,4,5,6,7,8)

Tema 1.8. dakTopbdBOIIONUN

OmnpenensioT noHsATHE «(HaKTOPHI
IBOJIIOLIUM»,XaPAKTEPU3YIOT
OTJeNbHBIE (PaKTOPHI IBOTIOIMUB
COOTBETCTBUHU C
IpeCTaBICHUIMUCHHTETHYECKOM
TEOPHH IBOJIIOLUH,
IPOBOJSTCPABHUTEIbHBIN aHAIN3
(akTOPOB IBOJIOLUHUB TEOPHIX
Jlamapka, lapBuHa u
CHUHTETHYECKONTEOPUH IBOJIIOLIUU

1,2,3,4,5,6,7,8)




Tema 1.9. EcrecTBeHHBIHOTOOD —
TJIABHASIBHKYIIAST CUITadBOJTIOIIUT

OrnpeaensioT NOHATHE «ECTECTBEHHBIN
0TOOP»,BBIACIISIIOT (DOPMBI
€CTECTBEHHOTO 0TOOPA UAAIOT UX
XapaKTEepPHUCTHKY,
XapakTepu3yroTOoprOy 3a
CYIIECTBOBaHHE KaK
PENOCBUIKYEeCTECTBEHHOTO 0TOOpa

1,2,3,4,5,6,7,8)

Tema 1.10.AganTauusiopranu3ma KyCiaoBUSIM
o0OUTaHUAKAK
pe3yIbTaTACHCTBUACCTECTBEHHOTOOTOOpA

OmnpenensioT MOHATHE «aJanTaus»,
3HAKOMSTCSIC Kiaccuukanueit
ajanTaiui,
XapaKTepU3YIOTPA3IUYHbIC aJanTalluu
C TOYKU3PEHUS UX OTHOCHTEIbHON
11e51ecO00Pa3HOCTH, IPUBOIST
IpUMEpPBI pa3NUYHBIX adanTanui

1,2,3,4,5,6,7,8)

Tema 1.11.BumooOpa3zoBannexak
PE3YIBTAaTIBOIIOINH

OnpenensroT MOHITHE
«BHUI000pa30BaHME»,3HAKOMSTCS C
dbopmamu, ciocobamu 1
MEXaHU3MaMHUBUI000pa30BaHUS,
JIAI0T XapaKTEePUCTHKY(HOPM U
Croco00B BU1000pa30BaHMs

1,2,3,4,5,6,7,8)

Tema 1.12.Coxpanenre MHOTOOOPa3UsSBUIOB
KaK OCHOBAyCTOWYMBOTOPa3BUTHS OHOCHEPHI

3HAKOMSITCSI C HAIPaBJICHUSIMU
IBOJIIOLIUUH JAI0T X
XapaKTePUCTHKY, ONPEICIISIOT
HE0O0XO0IMMOCTh COXpaHEHHUS
O6uopa3zHooOpazus

1,2,3,4,5,6,7,8)

Tema
1.13.loka3aTenbCTBAdBOIIOIUUOPTAHUYECKOT
oMHpa

[ToBTOpSIOT MOHSATHUSA

«OBOJTIOLIUS», «PEYIBTAT IBOJIOLIUN,
KIIACCHU(PUITUPYIOTAOKA3aTEILCTBA
3BOJIIOLIMOHHOIO

MIPOLECCA, XapAKTEPU3YIOT PA3JINYHbIE
JI0Ka3aTesIbCTBau IPUBOIAT IPUMEPHI
JI0OKa3aTeJIbCTB

1,2,3,4,5,6,7,8)




Tema 1.14. Pa3ButuenpencraBieHuii o
IIPOUCXOKICHNUH J)KU3HNUHA 3emiie

3HAKOMSATCA € CYHIECTBYIOIUMU
B3IJISIaMU HAIIPOUCXOKACHUE KHU3HH,
OIBITaAMH,
JI0Ka3bIBAIOIIMMHUHEBO3MOKHOCTh
abuoreHe3a B COBPEMEHHBIXYCIOBHSIX

1,2,3,4,5,6,7,8)

Tema 1.15. CoBpeMeHHBIETTPEACTABICHUSO

BO3HHMKHOBCHHUHNKXHN3HU

3HAKOMSATCS ¢ COBPEMEHHBIMU
B3IJIsA/IaMU HAIPOUCXOXKACHUE )KU3HU,
XapaKTePU3YIOTITAITbI
OMOXUMHUYECKOH 3BOIIONUH U
PaHHEHONOIOTHIECKOM IBOJIOITUN

1,2,3,4,5,6,7,8)

Tema 1.16.PasButue xu3Hu Ha 3emiie

3HAKOMSTCS C T€OXPOHOJIOTMYECKOU
IKAJIOW,30HaMHM, 3paMH U IEPUOJAMU,
XapaKTEepU3yIT OPraHUYECKHUI MUD B
pa3JInYHbIE 3PbI UTIEPUO/IBI.
BhISBISIOT OCHOBHBIE apOMOP(O3bI

1,2,3,4,5,6,7,8)

Tewma 1.17.I'unnoTe3bl NPOUCXOXKICHUS
YyeJIOBEKa

OrnpeaenstoT NOHATHE
«aHTPOTIOTCHE3»H 3HAKOMSITCS C
CYIIECTBYIOIIUMHU

THITIOTE3aMHITPOUCX 00KICHHSI YeIIOBEKA

1,2,3,4,5,6,7,8)

Tema 1.18. [TomoxeHneyeI0BeKa B
CHUCTEMEXUBOTHOTO MHUpPa

XapakTepHu3yrT MECTO YeJIOBEKA B
JKHBOUTIPUPO/IE, BHISBIIAIOT YEPTHI
CXOJCTBA C MIPEACTABUTEIAMUAPYIUX
TaKCOHOB, a TAK)KEOTIIMUYUTEILHEIE
0COOEHHOCTH YeJIOBEKA

1,2,3,4,5,6,7,8)

Tema 1.19.9BomronusIueI0BEKA

OnuceIBaIOT CTaAUU SBOJIIOLMHI
YeIIOBEKan XapaKTePU3YIOT ITaIlbI
aHTpornoreHesa. Beiaenstor u
XapaKTepU3YIOT
(haKTOpPBIAHTPOIIOTCHE3a

1,2,3,4,5,6,7,8)

Tema 1.20.YenoBeueckue packl

3HaKOMSITCS ¢ MEXaHU3MOM
pacooOpa3oBaHUsN SAMHCTBOM
MIPOUCXOXICHUS pac U Ha ITOHOCHOBE
JIETIAIOT BBIBOJ O BUIOBOM

1,2,3,4,5,6,7,8)




CAUHCTBCUCIOBCUCCTBA U
MIPUCTIOCOOUTETHFHOM
SHAYCHHUHNPACOBLIX IIPU3HAKOB

Paznea 2.
JKocucTeMa
(13u9)

Tema 2.1. Opranusmu cpeza.
OKonornyeckuedakTopel

OnpeaenstoT MOHATHS «IKOCHCTEMAY,
«OKOJIOTUYECKHI(PAKTOP.
Knaccudumupyrot u xapakTepusyoT
IKOJIOTHYECKHE (haKTOPHL. 3HAKOMSITCS
C TIOHATHSIMH «ITPEIIEITBI
BBIHOCJIMBOCTHY, «30HA ONTUMYyMay,
«OTPaHUYNBAIOIINH(AKTOPY

1,2,3,4,5,6,7,8)

Tema 2.2. AbnotnueckuedakTopbICpe bl

BriensoT u xapakTepu3yroT
abuoTnyeckneaKkTopbl, ONPeNeNIIOT
aJlanTalyy pa3InYHbIXOPTaHU3MOB K
abuoTnueckuM (pakropamcpensl,
MPUBOJIAT MPUMEPHI aAanTalui
KUHTCHCUBHOCTHU JCHCTBUS
pa3IMYHBIX A0MOTHYECKUX(AKTOPOB

1,2,3,4,5,6,7,8)

Tema 2.3. buotnyeckuedakropbicpe bl

3HaKOMSTCS ¢ MHOTOOOpazueM
MEKBHIOBBIXOTHOLICHUH B IPUPO/IE,
XapaKTepU3YIOTMEKBUIOBBIC
OTHOUICHUS U TIPUBOASAT
MMPUMCPBIPA3JINYHBIX MCKBUOBBIX
OTHOIIEHUN

1,2,3,4,5,6,7,8)

Tema 2.4. CTpyKTypasKOCUCTEM

XapakTepusyrT CTPYKTYpy
9KOCHCTEMBI HOIIPEIEIISAIOT
(YHKINOHATIBHYIO POJIb
KaXIOTOKOMITOHEHTa

1,2,3,4,5,6,7,8)

Tema 2.5.
[TumeBbiecBs3u. KpyroBopoTBeIecTB U MOTOK
SHEPTUUB IKOCUCTEMAX

OHpGI[eJIHIOT IIOHATUA «IIUIICBast
ETTbY, KITUIIEBAs CETh» U
«TpoUUECKHl YPOBEHB Y, IPUBOJIST
IPUMEPBI OPTaHU3MOB,
PACIIOJIOKCHHBIXHA PA3HBIX
TPOPUIECKUX YPOBHSIX,

1,2,3,4,5,6,7,8)




KJIacCU(UIUPYIOT U XapaKTEPU3YIOT
MUIIEeBbICHENH, POPMYITHUPYIOT
IIPABHJIO 3KOJOTUYECKOUITHPAMUIbI

Tema 2.6. [IpyanHBIYCTOMYUBOCTUHA CMEHBI OnpenensioT MOHATHE «CYKIIECCUSI», 1,2,3,4,5,6,7,8)
9KOCUCTEM BBISICHSIOTIIPHYMHBI U 00IIIHE
3aKOHOMEPHOCTH CMEHBIIKOCHCTEM
Tema 2.7. BausaneyenoBeka Ha3KOCUCTEMBI 3HAKOMATCS C DKOJOTHYECKUMH 1,2,3,4,5,6,7,8)
HAPYIICHUSIMH,XaPAKTEPU3YIOT
arpoIeHO3bl 1 0COOEHHOCTHHX
CYIIIECTBOBAHUS
Tema 2.8. buochepa— OrnpenensroT noHATHE «Onochepan, 1,2,3,4,5,6,7,8)
rio0anbHasIIKOCUCTEMA BBISICHSIFOTCOCTaB, CTPYKTYPY H
TrpaHuIlbl Onocdephl,a TaKKe
3aKOHOMEPHOCTH
pacnpeeICHUsDKUBOTO BEIIECTBA B
ouochepe
Tema 2.9. PosibXMBBIX OpraHU3MOBB XapakTepu3yroT POoJib ) KUBOTO 1,2,3,4,5,6,7,8)
o6uocdepe BelecTBaB Ouocdepe, 3HaKOMSTCS C
KPyrOBOPOTOMPA3JIMYHBIX BEIICCTB B
ounochepe, onpeaeSFOTIOHATHE
«HOOC(hepa»
Tema 2.10.buocdepa ndenoBex XapakTepu3yroT BiusHuUE uenoBeka Ha | 1,2,3,4,5,6,7,8)
ouocdepy, IPUBOAAT MPUMEPHI
MPSIMOTO U KOCBEHHOTOBITUSIHUS
yeoBeKa Ha onocdepy
Tema 3HAKOMATCSI ¢ OCHOBHBIMH 1,2,3,4,5,6,7,8)
2.11.0OCcHOBHBIEIKOJIOTHIECKUETTPOOIEMBICOB 9KOJIOTUYECKUMHUIIPOOIeMaMH,
PEMEHHOCTHU CTOSIIIIUMU TIEPE]] YETOBEUECTBOM
Tema 2.12. Tlytupemenus OnpenensroT MOHITHE «YCTOMYHUBOE 1,2,3,4,5,6,7,8)

HKOJIOTHYECKUXITPOOIEM

pa3BHUTHEY, HAMEYAIOT BO3MOXKHBIC
IYTH PEIICHUSIIKOIOTHICCKIX
npobiem




COITIACOBAHO
[Tporokon 3acenanus

METOIHYECKOro o0be HHeH s
YAATEICH ecTecTBeHHOrO K3
MOBY COII Nodumen 1 B.Ynukmesopa
MO Kopenosexkui paiion
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