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MOSACHUTEJBHAS 3ATIMCKA K PABOUYEM ITPOTPAMME IO BHOJIOTAH 9 KJIACCA

Pabouan npozpamma no é6uonocuu 9 Knacca coctaBieHa B COOTBETCTBUU CO CIEIYIOIIMMH TOKYMEHTAMU:

- @enepanbHBII rocy1apcTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO 0011ero oopazoBanus Broporo nokosienus [Ipukaz MO P® Nel1897 ot 17.12.2010r.
- [IpumepHoit mporpamMmbl OCHOBHOTO 00111eT0 00pa30BaHus 10 OMOJIOTHH.

- OcHOBHOI1 00pa3zoBaTeNbHAs MPOTrPAaMMOl OCHOBHOTO 0601Iero oopazoanuss MbOY OOIII noc. Tensmana.

- YyeOusiit mman MBOYOOUI noc. Tensmana

- buonorus. 5-9 knaccel: mporpamma / aBT.-cocT. M.H.ITonomapéa, B.C.Kyumenko, O.A .Kopnauosa, A.I'.[Iparomunios. — M.: Benrana-I'pag, 2017.

- yuebnuk [Tonomapera 1.H., Kopaunosa O.A., UeprnoBa H.M. buonorus. 9 xknacc. — M.: Berrana-I"pad, 2022.

[Iporpamma peanusyercs 3a 68 uacos

Ilpomesrncymounaa ammecmayus npoBoautcs no rpaduky B hGopMe mecmuposanus.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA «BUOJIOI'US» k koHny 9 Ki1acca

Nzyuenune kypca «buonorus. 9 kinacce» T0MKHO OBITH HAITPABIIEHO HA OBJIAJICHUE O0YUYAIOIIMMHUCS CISAYIOUUX YMEHUHN U HABBIKOB:
Buinycknux nayuumes:

XapaKTepu30BaTh 00IIMe ONOIIOTHIECKHE 3aKOHOMEPHOCTH, UX MPAKTHYECKYIO0 3HAYHUMOCTB;

MCTIOJIB30BATh METO/IbI OMOJIOTHUECKOW HAYKH IS U3YYEeHUST OOUINX OMOJIOTMYECKHX 3aKOHOMEPHOCTEW: HaOII0JaTh U OMHCHIBATH KJIETKH Ha TOTOBBIX
MUKpOIIpernaparax, 3KOCUCTEMbI CBOEH MECTHOCTH;

UCIOJb30BaTh COCTABJISIIOIIME MPOSKTHOM UM HCCIEN0BATEIbCKOW JEATEIbHOCTH IO H3YYEHHIO OOLIMX OHMOJOIMYeCKMX 3aKOHOMEPHOCTEH,
CBOWCTBEHHBIX XHBOW MPUPOE; MPUBOIUTH JTOKA3aTEIHCTBA HEOOXOAMMOCTH 3aLIUTHl OKPYXKAIOMICH CpPEeIbl; BBIICIATH OTIMYUTEIbHBIC MPU3HAKA
’KHMBBIX OPIaHU3MOB; CYIIECTBEHHbIE TPU3HAKN OMOJOIMUECKUX CUCTEM M OMOJIOrMYECKUX IPOLIECCOB;

OPHEHTUPOBATHCS B CUCTEME O3HABATEIbHBIX LIEHHOCTEH: OLICHWBATh MH(OPMAIIUIO O JNESITEIbHOCTH YelloBeKa B MPUPOJE, MOTydyaeMylo U3 pa3HbIX
HCTOYHUKOB;

aHAJM3UPOBATh U OLIEHUBATH TOCIIEICTBHS JESITEIPHOCTH YEJIOBEKA B IPUPOJIE.

PackpbIBaTh posb OMOJIOTHH B IPAKTUIECKOH IEATETHHOCTH JIFO/ICH, POJTb a3 IMYHBIX OPTaHU3MOB B KU3HU YEJIOBEKA;

CoO:roath npaBuiia paboThl ¢ OMOJIOrMYECKUMH TPUOOpaMH U MHCTPYMEHTaMHU, ITpaBuiia paboThl B KaAOMHETe OUOJIOTHS;

PaboTath ¢ yBenMuuTENbHBIMU PUOOpaMHu, HaOMI0aTh MUKPOOOBEKTHI U MPOLECCHI; JIeaTh PUCYHKH MUKPOIIPENaparoB, (PUKCUPOBATh PE3yJbTaThl
HaOJIOICHUMN;

YcTaHaBIMBATh CBS3b CTPOCHUS YaCTEH KIJIETKH C BBITOIHAEMBIMH (DYHKIIUSAMH;

CpaBHHMBAaTh XUMHUYECKUH COCTAB KHUBBIX OPTaHU3MOB ¥ TEJI HEXXUBOH ITPUPOIBI, IETaTh BBIBO/IBI HA OCHOBE CPaBHEHHUS;

HaxomuTe cBs3b CTpoeHHMS W (YHKIHMH KJIETOK DPa3HBIX TKaHEW; pacKphIBaTh CYITHOCTh MPOIECCOB IKU3HENEATEIILHOCTH KIIETOK; BBIJIEIATH
CYIIECTBEHHBIE MMPU3HAKH CTPOCHMS KJIETOK Pa3HBIX L1apCTB; JAeJaTh BHIBOJBI O €IUHCTBE CTPOCHUS KJIETOK IMpeJCTaBUTENeH pa3HbIX IAPCTB U O TOM,
Kako#i 00BEKT UMeEeT 00JIee CI0KHOE CTPOCHHUE;

Jloka3pIBaTh POJCTBO OPTaHM3MOB Ha OCHOBE MX KJIETOYHOTO CTPOCHUS;

OOBACHATH OOLTHOCTH MPOUCXOXKJIECHHUS M SBOJIIOLMU CHCTEMATUYECKUX TPYII PACTEHUH M KUBOTHBIX Ha MPHUMEPAX CONOCTABICHUS OMOJIOTHYECKUX
00BEKTOB;

BrisiBnsITE 0COOEHHOCTH cpell 00UTaHusl, paCKpPhIBaTh CYIIHOCTh MPUCIIOCOOIEHUSI OPIaHU3MOB K cpesie OOUTaHus;

Br1iensiTe cymiecTBeHHBIC IPU3HAKY BU/IAa, OOBSCHITH MPUYMHBI MHOTOOOpa3us BUJIOB;



ApryMeHTHpoBaTh HEOOXOJUMOCTh COXPAHEHHUs] OMOJOTHYECKOTO pa3HOOOpa3us i COXpaHeHHUs Onocephl; aHATM3UPOBATh U OICHUBATH BIIMSHUE
NeSATEILHOCTH YeJIOBeKa Ha Onocdepy.

Bbll’lyCKHuK noyuyum 603MONCHOCNb HAYYUMbCA.

BBIJIBUTATh THIIOTE3bI O BO3MOYKHBIX TIOCTIEICTBUSX JCITEIFHOCTH YEJIOBEKa B IKOCcHCTEMax u onocdepe;

apryMEHTHUPOBATh CBOIO TOUKY 3PCHHSI B X0JI€ JUCKYCCHUU MO0 00CYkKICHHUIO TII00ATBHBIX IKOJIOTHICCKUX MPOOIIEM.

CaMocTosTenbHO 0OHapYyKUBaTh U (HOPMYJIMPOBATH YUYEOHYIO MPOOIEMy, OMPENeNaTh 1elNb Y4eOHOH NeATeIbHOCTH, BBIOUPATh TEMY MPOCKTa WU
UCCIICIOBAHMSI 110 OMOJIOTHH;

Br1iBUTaTh Bepcuu perieHus OMOJIOTHIECKUX U IKOJIOTHYECKUX TPoOIIeMm;

HaGnronate Ouosiornyeckre 00beKThl U IPOBOIUTH OMOJIOTHYECKHE IKCIICPUMEHTHI,

PaGoTatb 10 1utany, CBEpsATh CBOU JCHCTBHSI C IIEIBIO U, TPU HEOOXOIUMOCTH, UCIIPABJISITh OMTUOKH CaMOCTOSTEIILHO;

[TmanupoBaTh CBOIO MHAWBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO; PA0OTATh 110 CAMOCTOSITEIIHHO COCTABICHHOMY IIJIaHy, CBEPSISICh C HUM H IEIIBIO
NS TEeIbHOCTH, UCIIPABIISATH OMIMOKH, UCIIOJIB3YsI CAMOCTOSTENIBHO 101I00paHHbIe cpeacTBa ( B ToM 4ucie HTepHeT);

CoznmaBaTh cxeMaTHYECKHE MOJETH C BBIIECICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OMOJIOTMYECKOTO OOBEKTa; MpeoO0pa3oBbIBATH OMOIOTHUYECKYIO
WH(OPMAIIHIO U3 OJHOTO BHJIA B JPYroil W BRIOUPATh yIOOHYIO miist ceOst (hopMy (UKCAITUU U TIPEICTABICHUS WH(OPMALIUHU; ONPEACISATh BO3MOKHBIE
MCTOYHUKH HEOOXOIUMBIX CBEJCHUMN, IIPOU3BOAUTH TOUCK MHPOPMAIINH, aHAITM3UPOBATh U OLICHUBATh €€ JIOCTOBEPHOCTH;

Cobmro1aTh MPUHIUIIBL 3I0POBOT0 00pa3a KU3HHU, palliOHAILHOM OpraHu3aluy TpyAa U OTbIXa.

JIM4HOCTHBIE:

1. Bocnuranue poccHiiCKON TpaXk1aHCKON MICHTUIHOCTH: TATPUOTHU3MA, JTFOOBH B yBakeHHUS K OTeuecTBy, 4yBCTBa TOPAOCTH 3a CBOIO Ponuny.

2. ®opmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOYyYaIOIUXCS K CAMOPA3BUTHIO U CaMOOOPA30BAaHUIO HA OCHOBE
MOTHBAILUH K YYCHUIO U MIO3HAHUIO.

3. 3HaTh OCHOBHBIE MIPHUHIIUIILI U MTPABUJIA OTHOIIEHHS K KUBOM MPUPOJIE, OCHOBHI 37J0POBOT0 00pa3a )KM3HU U 310pOBbecOeperaroife TeXHOIOTHH.

4. ChopMHpPOBAaHHOCTh  TO3HABATEIBHBIX WHTEPECOB M MOTHBOB, HANPABJICHHBIX HA HW3YYEHUE KUBOW MPHUPOJBI; WHTEIUICKTYaJIbHBIX YMEHHMA
(oKa3bIBaTh, CTOUTH PACCYKICHUS, aHATTU3UPOBATh, A€NaTh BBIBOJbI); CTETUYECKOTO OTHOILIEHHS K )KUBBIM OOBEKTaM.

5. @opMUpOBaHWE JUYHOCTHBIX MPEJCTABICHUHN O IIEJIOCTHOCTH OKPY’KAIOIIETO MUPA, BO3MOKHOCTH €0 MO3HAHUS U 0OBSICHEHHS] HA OCHOBE JIOCTHIKCHU I
HayKH.

6. Oco3HaHWE eAMHCTBA U IIEJIOCTHOCTH OKPYKAFOIIET0 MUPa, BO3MOKHOCTH €T0 MI03HABAEMOCTH Ha OCHOBE JIOCTH)KCHHI HAYKH.

7. ®opmupoBaHHE yBRXHUTEIHLHOTO OTHOUICHHS] K MCTOPUHU, KYIbType, HAIMOHAIBHBIM OCOOEHHOCTSM, TPAIUIMAM U 00pa3y >KU3HU APYTUX HAPOJIOB,
TOJIEPAHTHOCTH U MUPOJIIOOHS

8. Paszeumue HAYUOHANbHO20 CAMOCO3ZHAHUSA, GOPMUPOBAHUE HPABCMEEHHBIX U 2PANCOAHCKUX KAYeCmse 6 npoyecce pazHoOOpA3HOl MEOPUECKOU
desimenbHOCMU

9. OcBoeHue cOUMATBHBIX HOPM, MPaBUI MOBEACHUS, poieid U GopM COLMATHHON KU3HU B TPyNIaxX U COOOIIECTBAX, BKIIOYAsl B3POCIbIC COIHAbHBIC
COOOIIECTBA, YyUaCTHE B IKOJIHLHOM CaMOYITPaBJICHUHU U B OOIIIECTBEHHOMN KU3HU B MPeEJeIaxX BO3PACTHBIX KOMIIETEHITUH.

10. Pa3BuTHE MOPAILHOTO CO3HAHMS U KOMIIETEHIIMHM B PEIICHHH MOPAIBHBIX MpOoOJeM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (GOPMUPOBAHKE HPABCTBEHHBIX
YYBCTB U HPABCTBEHHOT'O MOBEJICHHU S, 0CO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM.

11. ®opMupoBaHre KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBE M COTPYAHMYECTBA C YUHTEISIMH, CO CBEPCTHHKAMH, CTAPIIMMU U MIIAJIIUMU B

mporiecce 00pa3oBaTEIbHOM, OOIIECTBEHHO - MTOJIE3HOM IEITETHLHOCTH.



12. ®opmupoBaHuE LIEHHOCTH 30POBOT0 U OE30MAaCHOT0 00pasa KHU3HH; YCBOSHHUE NMPaBHJI MHINBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTr0 MOBEICHUS B
Ype3BbIYANHBIX CUTYalMsIX, YTPOXKAIOIINX KU3HU U 310POBBIO JIOJCH, IPaBWII IOBEICHUS B TPAHCIIOPTE U HA JOPOTax.
13. ®opmMupoBaHUE OCHOB 53KOJOIMYECKOTO CO3HAHUS HAa  OCHOBE MNPHU3HAHHMS LEHHOCTH XM3HH BO BCEX €€ MPOSBICHUSAX M HEOOXOAUMOCTH
OTBETCTBEHHOI'0, OEPEKHOTO OTHOILLIEHHSI K OKPY KAIOLIEeH Cpelie U PallMOHAIbHOTO IPUPOJIONIONIb30BaHMSL.
14. Oco3nanue 3HaUCHHS CEMBU B )KM3HU YeJIOBEKa U OOIIECTBA, MOHATHE IEHHOCTH CEMEHHOM JKNU3HHU, YBOKUTEIBHOE U 3a00TIMBOE OTHOLICHHUE K YJICHAM
CBOEH CEMBbHU.
15. YMeHue npuMeHsATh N0JyUYEHHbIE 3HAHUS B IPAKTUYECKON AESITEIbHOCTU
16. Oco3Hanue noTpeOHOCTH U TOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM YHCIIE€ B PAMKAX CAMOCTOSITEIIbHOM E€ATEIbHOCTH BHE LIKOJIbI; YMEHUE OIPEAEITh
KU3HCHHBIC IICHHOCTH, OOBSCHATh NPUYMHBI YCIEXOB W HEyJad B Y4eOHOW [eATENbHOCTH, NPUMEHSTH MOJTY4YEHHBbIE 3HAHUA B IMPAKTUYECKON
NESTEIIHOCTH;
17. OneHuBaTh )KU3HEHHBIE CUTYallMU C TOYKHU 3pEeHUs 0€30IacHOro 00pas3a JKU3HU U COXPAaHEHHS 310POBbS;
18. Kputruyeckoe OTHOIIEHHE K CBOMM IIOCTYIIKaM, OCO3HAaHHME OTBETCTBEHHOCTHM 3a UX IIOCIIEACTBUS; YMEHME IPEOA0JIeBaTh TPYAHOCTH B Ipolecce
JOCTUKEHHS] HAMEUEHHBIX LIeJIeH.
MetanpeaMeTHbIe:
1) [Iosnasamenvnvie YVJi:
1. VYmMeHue caMOCTOATENIBHO ONPENEATh LU CBOEro O0y4YeHHUs, CTABUTh HOBBIE 33J]a4l B yueOe U B [103HABATEIbHOMN AEATENbHOCTH, Pa3BUBATh
MOTHBBI U HIHTEPECHI TO3HABATEIbHOU I€ATEIbHOCTH.
2. OBnajeTh UCCIEN0BATEIbCKOM U MPOEKTHON JiesTeNbHOCThI0. HayunTbes BUieTh Mpo0ieMbl, CTaBUTh BOIPOCHI, BBIBUIaTh TUIOTE3bl, 1aBaTh
olnpezeseHus: NOHIATUAM, KBaIM(UIMPOBATh, HAOIIOJaTh, 1E/1aTh BIBO/IbI, 3AILIMIIATh CBOU UJIEH.
3. Ymerb paboTarh ¢ pa3HbIMU UCTOUHUKAMHU OMOJOrMYECKOW HH(POPMALIUU: HAXOJUTh OMOIOIHYECKYI0 HH(OPMALMIO B PA3JIMYHBIX UCTOUHUKAX,
aHaJIM3UPOBATh U OIICHUBATH WH(OpPMaINIO, MPeoOPa3OBHIBATH €€ U3 OJTHON (OPMBI B APYTYIO.
YMeHue co3iaBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOAEIH U CXEMBI JJISl pEIIeHUs] Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4
@®opmupoBaTh U pa3BUBAaTh KOMIIETEHTHOCTh B 001acTu ucnosb3oBanus UKT.
[TpoBoUTH HAOMIOEHUS, CTABUTH 3JIEMEHTApHBIE SKCIIEPUMEHTHI U OOBSCHATH MOJyYE€HHBIE PE3yJIbTaThI.
CTpouTh JIOTHUECKUE PACCYKICHUS, BKIIOYAIOIINE YCTAaHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX cBsized. Vcnonb3oBaTh ydeOHbIE AEMCTBUS IS
(OpMyIMPOBKH OTBETOB.
CpaBHUBaTh U Ki1accu(pUIUpPOBaTh, CAMOCTOSTENILHO BBIOUPAst KPUTEPUH JUTSl YKA3aHHBIX JJIOTHUYECKHUX OTIepariiii.
9. OmnpenensTh BO3MOXHbBIE HMCTOYHHKH HEOOXOIUMBIX CBEACHHUH, NPOM3BOIUTH IMOMCK HH(POpPMAIUMM, aHAIM3UPOBAaTh M OLEHHUBATH €€
JIOCTOBEPHOCT.
10. CocTaBisTh cxeMaTHUECKUE MOJEIH C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTOB.
2) Peeynsmusnoie YV]]:
1. Opranu3oBaTh CBOIO yUEOHYIO JEATEIBHOCTB: ONPENENATh LeNib Pa0OThl, CTABUTH 3aJ[auH, IJIAHUPOBATh (PAaCCUUTHIBATH MOCIEI0BATEIBHOCTD
JENCTBUI U MPOTHO3UPOBATH PE3yIbTaThl paOOTHI).
2. CrocoOHOCTb BBIOMpATh LIEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX JCUCTBHUSX M MOCTYNKaX MO OTHOIICHUIO K JKUBOW MPHUPOJE, 3A0POBBIO
CBOEMY U OKPY>KaIOIIUX.
3. CaMOCTOSTENbHO BBIIBUTaTh BapUaHThl PELICHHs MOCTABIEHHBIX 3a/ad, MPEIBUAETh KOHEUHBIE pe3yNbTaThl pabOThl, BBIOMpas CpeacTBa
JOCTHKEHUS 11eJTi. Y MEHHE COOTHOCUTD CBOM JIEHCTBUS C INITAHUPYEMBIM PE3YJIbTATOM.
4. PaboraTb 10 MJ1aHy, CBEPATh CBOU ACUCTBUS C LENBIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKH CAaMOCTOSTENBHO.

No ok
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5.

Brnanenue ocHOBaMU CaMOKOHTPOJIS,, CAMOOLICHKH, IPUHATHUS PELICHUH B OCYIIECTBICHHH OCO3HAHHOTO BbIOOpa B yueOHOH M 1Mo3HaBaTeIbHON
JeATEIbHOCTH.

3) Kommynuxamuenvie YVJ/I:

1.
2.
3.

4,
IpeamerHble:

VYMeHHe cllylaTh ¥ BCTYHaTh B TUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYKJICHHUU MPOOIIEM.

YMeHure UCIoIib30BaTh PCYCBLIC CPEACTBA JIsI AUCKYCCHU, CPABHUBATDL PA3HbIC TOUYKU 3PCHUA, OTCTAUBATH CBOKO TOUKY 3PCHMUA.

VYMeHHe OpraHNu30BhIBATh Y4EOHOE COTPYAHNYECTBO M COBMECTHYIO JACATEIBHOCTD C YUUTENEM M CBEPCTHUKAMH; PabOTaTh MHIMBHIYAIBEHO U B
rpymIe, HaXouTh o0IIee pelIeHue.

VYMeHHe CTPOUTH MPOITYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMHU M B3POCIIBIMHU.

1) B nosnasamenvrotl (unmeniekmyanvbhoil) cghepe:

1.
2.

8.
9.

Y CcBOEHHE CHCTEMBI HAyYHBIX 3HAHUN O JKMUBOU IPUPOJIE U 3aKOHOMEPHOCTSX €€ Pa3BUTHSL.

@dopMHUpOBaHUE IEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MNPEJCTABICHUNH O OMOJIOTMYECKUX OOBEKTaX, MPOLEcCcax, SBJICHUAX, OBIIAJECHUE
HNOHSTUMHBIM arapaToM OMOJIOTHH.

[TproOperenue ombiTa MCIOJIB30BAaHUS METOJOB OMOJOrMYECKOW HAyKM W IPOBEAECHUS HECIOXKHBIX OMOJIOIMYECKMX HKCIEPUMEHTOB IS
W3Y4YECHUS KUBBIX OPTaHU3MOB.

ITonnmaHnue BO3pacTaroIIel POIM €CTECTBEHHBIX HAYK U HAyYHBIX UCCIEAOBAHNN B COBDEMEHHOM MHUPE.

®opMUpOBaHUE OCHOB 3KOJOIMYECKON IPaMOTHOCTU: CIIOCOOHOCTH OLIEHMBATh IOCIEACTBHS JESATEILHOCTH YEJIOBEKAa B IPUPOJE, BIUSHUE
(bakTOpPOB PUCKA Ha 3/10pPOBbE YEJIOBEKA, OCO3HAHHE HEOOXOAUMOCTH COXPAHEHUS PUPOJIBI.

Hayuntbcst 00BSCHATH pOJIb OMOJIOTUH B IPAKTHYECKON JEATEIBHOCTH JIFOJICH; MECTa U POJIM YeJI0BEKa B TIPUPOJIE.

OBnageHue MeTtojamu: HaOuojeHue, omnucaHue. [IpoBoauTh OMONIOTMYECKHE HCCIEAOBAHMS M JI€1aTh BHIBOJbl HA OCHOBE IMOJYYEHHBIX
pe3yJbTaToB.

dopMHpOBaHUE MPEICTABICHUH 0 3HAYCHUH OMOJIOTHYECKHUX HAayK B PEIIEHUH INI00ANIbHBIX MPOOIEM.

OcBoeHMe IPUEMOB OKa3aHUs NEPBOW MOMOIUIH, palliOHaIbHASI OpraHU3alus TpyAa U OTJbIXa.

10. ITonumanue cmbiciia OMOIOTHYECKUX TEPMUHOB. VX mpUMeHeHHe Npu perieHue OMoJ0orHuecKuX npo0iaeM U 3a1ad.
11. ®opmynupoBaHue MpaBUJl TEXHUKH 0€30IaCHOCTH B KaOMHETE OMOJIOTHH MPU BBINOJIHEHNHN J1a00paTOPHBIX padoT.

2) B yennocmuo-opueHmayuoHHou cghepe: 3HaTh OCHOBHBIC MpaBHJIa TMOBEICHUS B MPHPOJAE M OCHOBBI 3I0POBOr0 00pa3a KHM3HH, NPHUMEHATh UX Ha
MIpaKTUKE; OLIEHHWBATh NOBeJeHue uenoBeka ¢ Touku 3peHus 30XK. IIpuBoauTh N0KazaTenbCTBa B3aMMOCBS3M UEIOBEKA U OKpPYXKarolleW Cpembl,
3aBHCUMOCTH 3/10pPOBbS UEJIOBEKA OT COCTOSIHUSI OKPY KAIOIIEH cpe/ibl, HEOOXOJUMOCTH 3alUThI Cpeibl OOMTaHUS YETOBEKa.

3) B cghepe mpyoosoii desmenvrocmu: 3HaTh U COONIIOATh MpaBuia pabOThl B KaOMHETE OMOJIOTHH, TpaBUia PabOThl ¢ OMOJOTHUYESCKUMHU MPHOOpAMH U
MHCTPYMEHTaMHU.

4) B cepe Guszuueckoi dessmenvHocmu: TeMOHCTPUPOBAHUE HABBIKOB OKA3aHMUs MEPBOW MOMOIIM TIPU OTPABJICHUH SITOBUTHIMH PACTCHHSIMU U TPUOAMH,
YKyCe SIZIOBUTBIMH KUBOTHBIMHU.

5) B acmemuueckotl cghepe: OUCHUBATH C ICTETUYECKON TOUKHU 3PEHHSI KPAcOTy U pa3HO0Opa3nue MUpa MpHpO/IbL.



COJEPKXAHUE KYPCA «BHOJIOI'UA. 9 knace»

Tema 1. Oouwgue 3axonomepuocmu xcuznu (5 4 )

Buonocus — nayka o srcusom mupe buonorus — Hayka, UCCIERyoLIas )KU3Hb. M3ydyeHne npupoasl B oOecliedeHNH BbDKUBAHUS JrOJei Ha 3emie.
buonorus — cucrema pa3HbIX OHOIOTHYECKUX 00acTeil Hayku. Posib OMOIOTHY B IPAaKTHUECKOM eI TEIbHOCTH JTIOICH

Memoouvr 6uonocuueckux ucciredosanuii MeToasl M3y4eHHs >KUBBIX OPTaHM3MOB: HAOJIONEHHME, W3MEPEHHE, CPAaBHEHHE, OIMCAHUE, SKCIICPUMEHT,
MmojenupoBanue. [IpaBuna paboTel B kabrHeTe OMOIOTHH ¢ OMOJIOTHYECKUMU PUOOPAaMHU U HMHCTPYMEHTAMU

Obwue ceoticmsa dHcusvlx opeanusmos OTINUUTENbHBIC IPU3HAKY KUBOTO U HEXKHMBOI'O: XMMUYECKUI COCTaB, KIETOYHOE CTPOEHHE, OOMEH BELIECTB,
pa3sMHOXKEHHE, HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT, Pa3BUTHE, PAa3IpPaXHUMOCTh. B3aMOCBSI3b )KUBBIX OPraHU3MOB U CPEJIbI

Mnozoobpaszue ghopm acusnu Cpenpl )xu3HU Ha 3eMile 1 MHOrooOpasue ux opranusmoB. Kiletounoe pasHooOpasue opraHu3MoB U UX IjapcTBa. Bupycel
— HekserouHas opma xu3HU. PazHooOpasue Onocucrem, 0ToOpakaromiee CTpyKTypHbIE YPOBHH OpPTraHU3ALUH KU3HU

Tema 2. Henenus u 3aKkoHOMEPHOCHU HCUZHU HA KNemOUYHOM ypoeHe (10 u)

Mmnozoobpasue xknemox O000IIeHHEe paHee M3YYEHHOTo Marepuana. MHorooOpasue THIOB KJIETOK: CBOOOJHOXKHMBYIIME W OOpa3yrollue TKaHH,
MIPOKAPHUOTHI, SyKapuOTHL. POJIb YUEHBIX B M3YUCHUU KIIETKH.

Xumuueckue ewjecmsa ¢ kiemxe O000IIEHUE paHee H3y4YeHHOTO MaTepuaia. OCOOEHHOCTH XMMHUYECKOTO COCTaBa KHMBOW KIETKHU M €r0 CXOJICTBO Y
pa3HbIX TUIOB KJeTOK. Heopranuueckue u opraHndeckue BeniecTBa kieTku. CoaepxaHue BObl, MUHEPAIbHBIX COJIEH, YIIIEBOJOB, TUMUAOB, OEIKOB B
KJIETKe U opranusMe. X QpyHKIuM B KU3HEIEATEITLHOCTH KIIETKU

Cmpoenue knemxu CTpyKTypHBIE YaCTH KIETKH: MeMOpaHa, sIpo, IIUTOIIa3Ma C OPraHOMIaMH U BKITIOYCHUSMHU

Opeanouovl knemku u ux ynkyuu MemOpaHHbIe 1 HEMEMOpPaHHbIE OPTaHOUIbI, OTIIMYUTEIHFHBIE OCOOCHHOCTH UX CTPOCHUS U (YHKIIUH

Obmen eewgecme — ocnoea cywecmeosanus kiemku [loHsiTue 06 0OMeHe BEIECTB KaKk COBOKYITHOCTH OMOXMMHUYECKUX peakiui, 00ecreynBaromx
KHU3HEIEATeNbHOCTh KJIETKU. 3HaUeHHE aCCUMWIALIMU U JUCCUMIIIALUM B KIeTKe. PaBHOBECHE SHEPreTHUYECKOro COCTOSHUS KIIETKH — oOecreyeHue
e€ HopMaITbHOTO ()YHKIIMOHHUPOBAHUS

buocunmes benxa 6 scusoii knemke IlonsTue 0 6GuocuHTE3€e. DTanbl CUHTE3a Oeska B KileTKe. PoJib HYKJIEMHOBBIX KUCIOT U pUOOCOM B OMOCHHTE3E
0emKoB

Buocunmes yzneo0oe — pomocunmes IloHstre o GOTOCHHTE3€ Kak IMpOLEcce CO3JaHMsl YIJIeBOAOB B KUBOW KieTke. /[Be craaum ¢orocuHTe3a:
CBETOBAs U TEMHOBAs. Y CJIOBUS MPOTEKaHUs POTOCHHTE3A U €ro 3HAYCHHE AJIS IPUPOIbI

Obecneuenue knemox sHepeueti IIoHSATHE O KJIETOYHOM JBIXaHUM KaK O Ipolecce obecredeHus KiIeTKu sHeprueil. CTaauu KIETOYHOTO JbIXaHUS:
OeckucnopoaHas (pepMeHTaTHBHAS, WM TIMKOJIH3) U KUCIOpoTHAs. POJIb MUTOXOHIPHIA B KJIETOYHOM JBIXaHUH

Pasmnooscenue knemru u eé sxcuznennvii yuxka Pa3MHOXKEHNE KIIETKU MyTEM JIeJIeHUs] — 00111ee CBOMCTBO KJIETOK OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
opranu3MoB. Knerounoe geneHue y npokapuoT — JeJeHHe KIETKU HaJBoe. Jlenenue KIeTku y sykapuoT. Murto3. ®a3el MuTo3a. JKU3HEHHBIN UK
KIETKH: nHTep(daza, MuTo3. Pa3nenenne KIETOYHOTO COAEPKUMOTO Ha JIBE JTOUEPHHE KIICTKH.

Jlabopamopnwsie pabomul.

1. Mnoroo0Opa3ue KIeToK 3ykapuoT. CpaBHEHHE paCTUTEIbHBIX U )KUBOTHBIX KJIETOK
2. PaccmarpuBaHue MEKpPOTIpENapaToB C IENSAIIAMHUACS KICTKaMU



Tema 3. 3akonomepHOCMU HCU3HU HA OP2AHUSMEHHOM YpoeHe (17 u)

Opeanusm — omkpwimas owcusas cucmema (buocucmema) OpraHu3M Kak >KuBas cucreMa. KOMITIOHEHTBI CHUCTEMBI, HMX B3aUMOJICHCTBUE,
o0ecrnieurBaroIiee IeJIOCTHOCTh OMOCUCTEMBI «OpraHu3My». Peryinsnus npoueccos B Ouocucreme

baxmepuu u eupycer PaznooOpaszue (opMm OpraHu3MoB: OJIHOKJIETOYHBIE, MHOTOKJIETOUHBIE U HEKJIeTO4YHble. bakTepun Kak OJHOKIETOYHBIE
JOSIIEPHBIE OPTaHU3Mbl. BUpychl kak HekIeTodHast popma xu3Hu. OTIIHYUTENIbHBIE 0COOEHHOCTH OaKTepUil U BUPYCOB. 3HAUCHUE OAKTEpU U BUPYCOB
B IIpUPOJIE

Pacmumenvnwiti opeanusm u e2o ocobemnHocmu I'naBHBIE CBOICTBa pacTeHMid: aBTOTPOPHOCTh, HECIOCOOHOCTh K AKTUBHOMY IEPEIBUKECHHIO,
pa3MelieHre OCHOBHBIX YacTel — KOpHS U modera — B ABYX pa3HbIX cpegax. OCOOEHHOCTH pacTUTEIbHON KIIETKH: MPUHAJIEKHOCTD K 3yKapHoTam,
HAJIMYME KJIETOYHOW CTEHKH, TUIACTHJ M KPYMHBIX Bakyosed. CrocoObl pasMHOXKEHHs pacTeHWil: mojoBoe M Oecronoe. OCOOEHHOCTH IOJIOBOTO
pa3MHOXKeHHUs. Tumbl 6ecronoro pa3MHOKEHUS: BEreTaTUBHOE, CIIOPaMU, JIeJICHHEM KJIETKH HaJ[BOE

MHnozoobpasue pacmenutl u 3HadeHue 6 npupode O000IIEHUE paHee M3YyYEeHHOro marepuana. MHorooOpasue pacTeHHil: CIOPOBBIE U CEMEHHBIE.
OCOOEHHOCTH CHOPOBBIX PACTEHUI: BOJOPOCIEH, MOXOBHUIHBIX, MAOPOTHUKOB, XBOIIEH M IUIAYHOB; CEMEHHBIX PACTCHHUH: TOJIOCEMEHHBIX W
IBETKOBBIX (TIOKpbITOceMeHHBIX). Kiaccel otmena L[BeTkoBble: ABYIOJIBHBIE W OJIHONOJIbHBIE pacTeHus. OcoOEHHOCTH W 3HAYCHHE CEMEHHU B
CPAaBHEHUU CO CIIOPOH

Opeanuszmvl yapcmea epubos6 u auuiatiHukos I'pudbl, ©X CXOACTBO C APYTUMHU YKAPUOTUYECKUMH OPTaHU3MaMU — PACTEHUSMH U KUBOTHBIMH — U
otnuune oT HUX. Crneunduyeckue cBoiicTBa rpuboB. MHOrooOpasue u 3HaueHUE TPUOOB: IIECHEBBIX, IIISMOYHBIX, TApa3UTHUECKUX. JIMIaiftHUKN Kak
0co0ble CHMOMOTHYECKHE OPTaHU3MBL, UX MHOT000pa3ne U 3HaYeHUE

JKusommuuwiil opeanuzm u e2o ocobennocmu. OcoOOEHHOCTH KUBOTHBIX OPTaHU3MOB: IPHHAICKHOCTD K 3YKapHOTaM, TeTepOTPO(PHOCTD, CHOCOOHOCTH K
aKTUBHOMY MEpeABIKEHHI0, 3a00Ta O MOTOMCTBE, MOCTpoika X uiuil (THE3N, HOp). JlemeHue KHUBOTHBIX MO crocod0am JOOBIBaHMS MHIIU:
pPaCTUTENBHOSAHBIC, XUIIIHbBIE, TAPa3UTHIECKUE, TTAJAIBIIUKHN, BCESTHbBIE

Mmnoeoobpazue owcusomuvix JleneHue OSKMBOTHBIX Ha JBa mnoamapcrBa: [Ipocreitimmne wu  Muoroknetounble. OCOOCHHOCTH TMPOCTEUIINX:
pacmpocTpaHeHHe, TMUTAaHUE, MepenBIKeHne. MHOTOKIETOYHbIE >KMBOTHBIC: OECIO3BOHOYHBIE M MMO3BOHOYHBIE. OCOOEHHOCTH pa3HBIX THUIIOB
0ECT03BOHOYHBIX JKUBOTHBIX. OCOOEHHOCTH THIa XOPAOBbIC

Cpasnenue ceoticme opeanuzma uenogexka u sxcusomuvix O000IIEHNE paHee M3ydeHHOro marepuana. CXoJICTBO uelOBEKa M JKUBOTHBIX. OTianune
YeJoBeKa OT JKUBOTHBIX. CHCTEMBbI OPraHOB y YEJIOBEKa KaK OpraHM3Ma: MHILEBAPUTENbHAsA, AbIXaTelIbHAsI, KPOBEHOCHAs, BbIAEIUTENbHAs. OpraHbl
YYBCTB. Y MCTBEHHBIE CIOCOOHOCTH uenoBeka. [[pudanHbl, 00yCIOBIMBAIONINE COIIMAIBHBIC CBOMCTBA YEIOBEKA

Pasmnoorcenue srcugolx opeanuzmos Tunbsl pa3sMHOKEHUS: 110J10Bo€ U Oecniosioe. OCOOEHHOCTH MOJIOBOIO Pa3MHOKEHUS: CIAUSHUE MYKCKUX M )KEHCKHX
raMmer, OIUIOJI0OTBOpPEHHE, 0Opa3oBaHue 3UTOTHL. becmnonoe pa3MHOXKEeHHE: BEreTaTUBHOE, 00pa30BaHUE CIIOp, JAeTeHHe KIETKH HaaBoe. buonoruieckoe
3HAYEHHE MTOJIOBOTO M OeCcIonoro pa3MHokeHus. CMeHa OKOJICHHH — OECTIONIOT0 M TI0JIOBOTO — Y KUBOTHBIX M PACTEHUHN

Hnousuoyanvroe pazeumue opeanuszmos Ilonstue 06 onToreHese. [leproapl oHTOreHe3a: SMOPHUOHATIBHBIN U TOCTAIMOpHOHATBHBINA. CTaguu pa3BUTHS
AMOpHOHA: 3UT0Ta, IPoOJIeHHUE, TacTpyia ¢ nuddepeHnuaueii KIeToK Ha SKTOIepMY, SHTOJAEPMY U Me30/1epMy, opraHoreHes. OCoOEHHOCTH mpoIecca
pa3BUTHS YMOPUOHA, €r0 3aBUCUMOCTH OT cpefibl. OCOOEHHOCTH OCTIMOPHUOHAILHOTO pa3BUTH. Pa3BUTHE )KUBOTHBIX OPTaHU3MOB C TIPEBPAIICHUEM U
0e3 npeBpalleHus

Obpa3zosanue nonosvix kiemok. Meiios [loHsITHE O AUIIOUTHOM U FAaIUIOUAHOM Habope XpoMocoM B KiieTKe. JKeHCKUe U My KCKHeE TI0JIOBbIE KJIETKH —
rameTbl. Meiio3 kak ocoOblii Tum AeneHus kieTku. [lepBoe u BTopoe nenenue meitosa. [ToHsTHE O criepMaToreHe3e U 0OTeHe3e

U3yuenue mexanusma Hacieocmeennocmu Hauano vccnenoBaHuil HACIEICTBEHHOCTH OpraHnu3MoB. [lepBrlii Hay4HbIN TPy MeHens u ero 3HaueHue.
JlocTrkeHnsi COBPEMEHHBIX UCCIIETIOBAHUIN HACIEICTBEHHOCTH. Y CIIOBHS ISl aKTUBHOT'O PAa3BUTHS UCCIENOBAHUIN HACIEACTBEHHOCTH B XX B.



OchosHble 3AKOHOMEPHOCMU HACAeOCMBEeHHOCMU oOpeanu3moe TIOHSATHE O HACIIEACTBEHHOCTH W croco0ax Iepenavyd MPU3HAKOB OT POIHUTENCH
noromctBy. Habop xpomocom B opranu3me. ['eH u ero cBorictBa. ['enotun u penotun. I3MEHYHBOCTD U €€ MPOSBICHUE B OPraHU3Me
3axonomeprnocmu uzmenuusocmu IloHsTHE 00 M3MEHYMBOCTH M €€ POJM Ui OpraHU3MOB. HacielIcTBeHHAass M HEHACJCICTBCHHAs W3MEHUYHUBOCTb.
Tunel HacIeCTBEHHON (T€HOTUITMYECKOW ) N3BMEHYMBOCTH: MyTAaIllHOHHASI, KOMOWHATHUBHASI.

Henacneocmeennas usmenuusocmo IloHsiTHE 0 HeHacleACTBeHHON ((DEHOTHMHYECKON) U3MEHYMBOCTH, €€ TPOSBICHUHM y OPTaHW3MOB U POJIA B HX
KHU3HENIEATSILHOCTH. 3HAKOMCTBO C IPUMEPAMU HEHACIICICTBEHHON N3MEHYMBOCTH y PACTEHUH U )KUBOTHBIX.

Ocnosvi cenexyuu opeanusmos Ionstue o cenexkuuu. Vicropus pazsutus ceneknun. Cenekius kak Hayka. OOue MeTo bl CeJIEKIINU: UCKYCCTBEHHBIN
otOop, rubpumuzainus, myrareHe3. CeleKinus PacTeHH, >XMBOTHBIX, MHKPOOPTaHW3MOB. MCHoib30BaHHE MHUKPOOOB YEIOBEKOM, TOHATHE O
OMOTEXHOJIOTHH

Jlabopamopnwsie pabomul:

3. BbIsiBIIeHHE HACIICCTBCHHBIX M HEHACIICICTBEHHBIX MIPU3HAKOB Y PACTCHUI Pa3HBIX BUJOB

4. W3ydeHue U3MEHUYUBOCTH Y OPraHH3MOB

Tema 4. 3akonomepHocCmuU RPOUCXOHCOCHUA U pa3sumuUs xcuznu Ha 3emae (20 u)

IIpedcmasnenus 0 603HUKHOBEHUU JHCUSHU HA 3emiie 8 ucmopuu ecmecmeo3nanus I'nnore3sl npoucxoxaeHus xu3Hu Ha 3emiie. Onsitel @. Pequ u JIL.
ITacTepa, onpoBepraromme runoTe3bl 0 CaMo3apOKICHUH )KU3HU

Cospemennvie npeocmasienuss 0 603HUKHOGeHUU dcusHu Ha 3emae buoxummdeckas runore3a A.M. OnapunHa. YciaoBHUs BO3HMKHOBEHHS KU3HHM Ha
3emie. ['unoresa JIx. Xonaeiina

3unauenue omocunmesza u 6uonocuueckozo Kpycosopoma eewjecms 6 passumuu xcusnu OCOOCHHOCTH IEPBUYHBIX OpraHu3MmoB. [losBieHne
aBTOTpo¢oB — 1HaHoOakTepuil. I3MeHeHus ycioBuii xu3Hu Ha 3emuie. [Ipuunnel uamenenuit. [lossnenue 6uochepst

Omanwr pazeumus sxcusnu Ha 3emne OOlIee HaNpaBICHUE BOIIOIHMU KU3HU. Dpbl, NEPUOJIBI U SMIOXHM B UCTOPUH 3eMiid. BBIX0]] OpraHu3MoB Ha Cymy.
Oransl pa3BUTHUS KU3HU

Hoeu pazsumus opeanuuecko2o mupa 6 buono2uu Bo3HUKHOBEHUE UJieil 00 IBOIOIMH KUBOro Mupa. Teopus sBomonun K.-b. Jlamapka

Yapnz [apsun 06 séonoyuu opeanuieckozo mupa VccnenoBanus, nposeaéuusie Y. lapBuHoM. OCHOBHBIE MOI0KEHUS 3BOIOLNN BUI0B, U3JI0’KEHHbIE
HapBuHomMm. JIBIKyIIME CHJIBI IIpoLecca HBOJIIOLMHU: W3MEHYMBOCTb, HACJIEICTBEHHOCThb, OOpb0Oa 3a CYIIECTBOBAaHHE U €CTECTBEHHBIH OTOOP.
PesynbraTsl 3Bomonuu. 3Hauenue padot Y. Jlapsuna

Cospemennvie npedcmasienus 06 26on0yuu opeanuyecko2o mupa T1omynsuus Kak eIMHUIA YBOIIONUU. BakHelne MoHsITHsS COBPEMEHHON Teopuu
9BOJIIOLIUA

Buo, eco kpumepuu u cmpykmypa Bun — ocHoBHas cucremaTudeckasi equHuna. [Ipusnaku Buaa kak ero kpurepuu. [lomynsiuuu — BHYTPUBUIOBAS
IpyNIIMpPOBKa POACTBEHHBIX ocobelt. [lomymsiuus — gopma cyniecTBOBaHHs BUIa

IIpoyeccul obpasosanus 6uooé Bunoobpasosanue. [Tonsarue o Mukpossostonuu. Tums! BUgoo0pazoBaHus: reorpaduiyeckoe 1 OMOI0rnuecKoe
Maxpossontoyusa kak npoyecc nosenenus Ha08UOOBbIX 2PYNN Op2anu3mMo8 Y CIIOBUS U 3HadeHue auddepennuannu sujaa. IloHsTue 0 MakpoIBOIIOLUH.
Jloka3zaTenbcTBa MpolLecca SBOIOIUH: MaIEOHTOIOMYECKre, SMOPHOTIOTHYECKIe, aHaTOMO-Mop(osiornueckre (pyAMMEHThI U aTaBU3MBbI)

Ocnosnvle nanpaenenus s6onoyuu [Iporpecc n perpecc B xkuBoM mupe. HampapieHus Ouosiormdeckoro nporpecca: apomopdo3, nauoajanTanus,
oO1mas JereHepanus OpraHu3MoB



Ipumepul 380110YUOHHBIX NPpeobpazosanuil Husvix opeanusmos O000IIEHNE paHee U3YYEHHOT0 MaTeprasa 00 SBOIOINH. DBOJIOLUS — JJIUTEIbHbII
HCTOPUYECKHII Mpoliecc. DBOMIOIMOHHBIE TPe00pa30BaHus KUBOTHBIX U pacTEHUI. Y POBHHU MTpeoOpa3oBaHUi

OcHogHble 3aKOHOMepHOCMU 360a0YUY 3aKOHOMEPHOCTH OMOJIOIMYECKOl 3BOJIONUN B MPHUPOJAE: HEOOpaTUMOCTh MpOoIlecca, MPOrpecCUBHOE
ycloKHEeHHE (POPM JKU3HHU, HEMPOTPAMMUPOBAHHOE PAa3BUTHUE KU3HU, aJalTaI[lH, TIOSBJICHUE HOBBIX BU/IOB.

Yenogexk — npedcmasumens HCUBOMHO20 Mupa DBONOLUS TpuMaToB. PanHue npenaxu nmpumatoB. ['omuHHAbl. COBpeMEHHBIE UYEIOBEKOOOpa3HBIC
00e3bsIHbI

Deonoyuonnoe npoucxodcoenue uenosexka Hakorsienue (akToB O MPOUCXOXKIEGHUU uenoBeka. Jloka3zaTeslbcTBa POJICTBA YEIOBEKAa U JKUBOTHBIX.
Baxmweiimme ocoOeHHOCTH opraHu3Ma uenoBeka. [IposiBieHrne OMOJOTHUECKUX U CONMATBHBIX (PaKTOPOB B UCTOPHUECKOM IPOIECCE MPOUCXOXKICHU S
yenoBeka. OOLIeCTBEHHBIN (COLMANbHBIN) 00pa3 KU3HU — YHUKAJIBHOE CBOWCTBO YEIOBEKa

Pannue smanwvr s60nt0yuu uenosexa Pannue npenku yenoBeka. Ilepexon K MpSAMOXO0XKIEHUIO — BBIJAIOUIMIICS 3Tan SBONIONMH YenoBeka. Ctaauu
aHTPOIOreHe3a: MPEAIIECTBEHHUKH, YEJIOBEK YMEIbI, APEBHENIINE JIIOI1, JPEBHUE JIFO1, COBPEMEHHBII Y€I0BEK

Ilo30nue smanvl s60110YyUU 4enoeexka PaHHUE HEOAHTPOIBI — KPOMaHbOHIIBI. OTIMUYUTENbHBIE NMPU3HAKW COBPEMEHHBIX JIojed. buocomnuanbHas
CYIIIHOCTb YeNloBeKa. BiusHue conpanbHbIX (hakTOpoB Ha JIeHCTBUE €CTECTBEHHOTO 0TOOpa B UICTOPUUECKOM Pa3BUTHH YEJIOBEKa

Yenoseuyeckue pacwvl, ux poocmeo u npoucxodcoeHue YenoBek pasyMHblii — mnonumop¢ubiii Bua. [lonstue o pace. OCHOBHBIE THUIIBI pac.
[IpoucxoxaeHue u poAcTBO pac

Yenosex kak srcumenv buocgepol u e2o gnuanue Ha npupody 3emnu YenoBek — xutens Ouocdepsl. Biusaue uenoseka Ha 6uochepy. YciaoxHeHHE U
MOILHOCTb BO3JIEHCTBUS YesoBeka B Ouocdepe. CoxpaHeHHUE )KU3HU Ha 3eMiie — IJ1aBHas 33/1a4a 4eJ0BeuecTBa

Jlabopamopuas paboma:

5. Tlpucnoco6neHHOCTh OPraHU3MOB K Cpeie OOMTaHUS

Tema 5. 3akonomepnocmu 63aumMoOMHOUEHUTL OPZAHU3MO8 U cpeobl (15 u)

Venosus owcusnu na 3emne Cpenpl KU3HM OPraHM3MOB Ha 3emiie: BOJHAs, HAa3e€MHO-BO3/AYyIIHAsA, ITOYBEHHAs, OPraHW3MEHHAs. YCIIOBHS >KHU3HH
OpPraHU3MOB B pa3HbIX cpefax. DKoJoruueckue GakTopbl: abHOTHYECKHEe, ONOTHYECKHUE U aHTPOIIOT€HHBIE

Obwue 3akonvl delicmeus hakmopos cpeodvl Ha OpeaHusMbl 3aKOHOMEPHOCTH JEHCTBHS (PAKTOPOB Cpeibl: 3aKOH ONTHMYyMa, 3aKOH HE3aMEHHUMOCTHU
¢bakTopa. BiusiHue sxonoruueckux (GakTopoB Ha OpraHu3Mbl. [IepHoAMYHOCTS B )KU3HU OpraHu3MoB. PoTonepuou3m

IIpucnocobnennocms opeanusmos K oeticmsuio gpakmopog cpeowvi IIpumepsl npucrnocoOneHHocTH opranu3mMoB. [lonstue 06 aganranuu. Paznoobpasue
ananrtauuil. [lonsrue o xxu3HeHHON (opMe. DKOJIOrHUECKHE MPYIIbl OPraHU3MOB

Buomuueckue ceéasu 6 npupooe buOTHUECKHE CBSI3M B TPUPOJE: CETH MUTAHUS, CHOCOOBI TOOBIBaHWS NMUIIM. B3amMmopelcTBUE pa3HBIX BHIOB B
IPUPOJHOM COOOIIECTBE: KOHKYPEHIHS, MYyTyalu3M, CHMOMO3, XHIIHHYECTBO, MNapazuTu3M. CBsS3M OPraHU3MOB pa3HBIX BHJOB. 3HAYCHHE
OMOTHYECKHUX CBA3EH

Bzaumoceazu opeanuzmoé 6 nonynayuu Ilomynanus kak ocobas HaJOpraHU3MEHHas cHcTeMa, (popMa CyllecTBOBaHMA BHja B mpupoze. [lonsrue o
neMorpaguueckoi ¥ MPOCTPAHCTBEHHOM CTPYKType nomyisiuuu. KonruecTBeHHbIe TOKa3aTeIH MOMYJISLUN: YUCIEHHOCTh U INIOTHOCTD
Dynxkyuonuposanue nonyrayuti 6 npupooe Jlemorpaduyeckre XapakTepUCTUKH MOIYJISLUHN: YUCICHHOCTb, TNIOTHOCTh, POXKAa€MOCTh, CMEPTHOCTH,
BBDKMBAEMOCTh. Bo3pacTHasi CTpyKTypa MOMYJSIMH, TOJ0Bas CTpyKTypa momyisiun. [lomymsmus kak Owocucrema. J[MHaMUKa YUCIEHHOCTH H
IUIOTHOCTH MOMYJISAUUH. Perynsuuns 4uciIeHHOCTH MOy ISIUN



e [Ipupoonoe coobuwecmeo — buozeoyenos IlpuponHoe cooOIECTBO KaKk OMOLIEHO3, €r0 SPYCHOE CTPOCHUE, HKOJIOTUYECKUE HUIIM, MUIIEBbIC LENU U
ceTH nuTaHus. [ TaBHBINA IpU3HAK IPUPOTHOTO COOOIIECTBA — KPYTOBOPOT BEIIECTB U MOTOK 3Hepruu. [lonstue o Guorone. Poib B11oB B 6HoIIeHO3E

o buoceoyenoswvl, sxocucmemsvl U Ouocghepa IKOCUCTEMHAs OpraHu3alusl >KUBOM Npupoibl. DYHKIMOHAIBHOE pPAa3IMYhe BHUAOB B HKOCHCTEMAaxX
(mpousBoauTenn, noTpeduTeNH, pasnararenn). OCHOBHbIE CTPYKTYPHbIE KOMIOHEHTHI SKOCUCTEMbI. KpyroBOpOT BEIIeCTB M MPEBPALCHUs SHEPT UH —
OCHOBHOI mpH3HaK 3kocucteM. buocdepa — rinobanbHas sxocucrema. B.M. Bepuanckuii o Ouocdepe. KoMnoHeHTHI, XapakTepU3yIOIIUE COCTaB U
cBOMcTBa OMOC(hephl: )KUBOE BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BelecTBO. Polib )kMBOTO BelecTBa B buochepe

e Pazeumue u cmena npupoonvix coobujecme Camopa3BuTie OMOreoneHo30B U ux cMeHa. Ctaauu pa3BuTHs OnoreoneHo30B. [lepBuuHbIe 1 BTOpUYHBIE
CMEHBI (CyKIIeCCHH). Y CTOMYMBOCTh OMOT€OIIEHO30B (IKOCHCTEM). 3HaUCHHUE 3HAHUH O CMEHE MPUPOJIHBIX COOOIIECTB

o  Mmnocoobpaszue 6Ouoceoyenozos (sxocucmem) OO000IEHNE paHEe H3YYCHHOro wmatepuaina. MHoroobpasue BOJHBIX 3KOCHUCTEM (MOPCKHX,
IIPECHOBO/IHBIX) M HA3€MHBIX (E€CTECTBEHHBIX U KYJbTYpPHBIX). ArpoOHOreoleHOo3bl (arpO3KOCUCTEMBI), UX CTPYKTypa, CBOMCTBa M 3HauY€HUE IS
YeNoBeKa U MPUPOIbI

e  (OcHo8Hble 3aKOHbL YCMOUYUBOCMU HCUBOL NpupoObl L[UKINYHOCTh MPOIECCOB B 3KOCHCTEMaxX. Y CTOMYMBOCTh MPHUPOAHBIX SKOCUCTEM. [IpuduHbI
YCTOMYMBOCTH HKOCHUCTEM: OHOJIOTHYECKOE pa3sHooOpashe M COmpsHKEHHAs YMCIEHHOCTh WX BHUAOB, KPYTOBOPOT BEHIECTB M IOTOK JHEPTHUH,
IUKIUYHOCTH MPOIIECCOB

e Dxonocuyeckue npobnemwvl 6 dbuocgepe. Oxpana npupoovr O6001IeHNE paHee W3ydeHHOro MaTepuana. OTHOIIEHHE YellOBeKa K MPUPOJIE B UCTOPUU
yenoBedyecTBa. [Ipobrnembl OMOCheEphl: HCTOLICHHE MPHPOIHBIX PECYpPCOB, 3arps3HEHUE, COKpAIeHHE OMOJOrMYecKoro pasHooOpasus. Pemenne
HKOJIOTHUYECKUX MPoOIeM Ouocdephl: pallnoOHaIFHOE UCIOIB30BaHNE PECYPCOB, OXpaHa MPUPO/IbI, BceoOliee SKOJI0rnueckoe o0pa3oBaHue HaceIeHHs.

e Jlabopamopnas paboma:
6. OrueHka KauecTBa OKPY>KaoIIEeH CpeIbl

e  OKcKkypcus 8 npupooy:
1. M3yueHue u onrcaHue SKOCUCTEMbI CBOEH MECTHOCTH

OKexypeus:
«BeceHHue sBieHUS B IpUpoe» Ui « MHOrooOpasue KUBOTO MUpay (110 BEIOOPY YUHUTEIA).




KanenaapHo-temaTu4eckoe NJIAaHUPOBAHUE YPOKOB OMoJiorum B 9 kiacce

Mama

Kon-
60

uacoe

Tema ypoka

Ocnoenule 6u0bl yueOHoIl OessmebHoCmuU

Tema 1. O01mmMe 3aKOHOMEPHOCTH KU3HU (5 4 )

buosoruss — Hayka o JKMBOM MHpeE

HazpiBaTh 1 XapakTepr30BaTh pa3IMuHbIe HAyUYHbIE 001acTH OUOJIOTHUH.
XapakTepru30BaTh pOJIb OMOJOTHYECKUX HAYK B MIPAKTUUYECKON JACATEITHHOCTH
moaei

MeToapl OMOIOrHUYECKUX UCCIIEI0BAHUI

OOBsICHATH HA3HAYCHUE METO/IOB HcclienoBanus B Ononoruu. Cobmoaars
npaBuia paboTel B KaOUHETE, 0OpaIieHus ¢ 1a00paTOPHBIM 000pyTOBAaHHEM.

OO61ue cBOMCTBA KUBBIX OPraHU3MOB

CpaBHUBaTh CBOMCTBA KUBBIX OPIraHU3MOB CO CBOMCTBAMU TEJI HEXKHUBOU
IIPUPOJIbL, 1€]1aTh BBIBOJIbI

Mmuoroo6pasue Gpopm KUBBIX OPraHU3MOB

XapakTepru30BaTh OTINYUTEIbHBIE OCOOCHHOCTH MPEACTaBUTENEH Pa3HBIX LIAPCTB
XKUBOU MpUpoabl. OOBACHATH IOHATHE «OnocHucTeMay. Ha3pBaTh CTPYKTypHBIC
YPOBHHU OpPraHU3aLMU KU3HU

KonTpoJs 3nanuii no teme «O0111e
3aKOHOMEPHOCTH JKU3HN»

OBnazeBaTh yMEHHUEM apTyMEHTUPOBATH CBOIO TOUKY 3PEHUS IIPH 00CYKICHUU
MPOOIEMHBIX BOIIPOCOB TEMBI, BBITIONHSS UTOTOBBIE 3aaHusl. HaxonuTs B
HHTepHeTe JONOTHUTENBHYIO HHGOpMAIHIO 00 YUEHBIX-OHOJI0Tax

Tema 2. 3aKOHOMEPHOCTH KM3HU HA KJIeTOYHOM YpoBHe (10 4)

Jlabopamopnas paboma Ne 1 «Mnocoobpasue
knemox sykapuom. CpasHenue pacmumenbHbix U
HCUBOTHBIX KIEMOKY

Ha3piBaTh OTIMYUTEILHBIN IMPU3HAK PA3JINYIUS KIICTOK ITPOKAPHUOT U 3YKApUOT.
BI:II[CJ'IS[TI) CYIICCTBCHHBIC ITPU3HAKH KU3HCACATCIBHOCTH KJICTKN
CBOGOZ[HO)KI/IBYH_ICI‘/’I )51 onm{meﬁ B COCTaB TKaHH. PaCCManI/IBaTB, CpaBHUBATHh U
3apHUCOBLIBATDH KJICTKU PACTUTCIbHBIX U )KUBOTHBIX TKaHEH. q)I/IKCI/IpOBaTI)
PE3YJIbTAThI Ha6HIO,[[CHI/II>’I W OCJ1aTh BBIBOJEI.

XMMHYECKHUE BEIIECTBA B KIIETKE

PazaugaTs u Ha3BIBaTh OCHOBHEBIC HCOPTaHNYCCKUEC N OPraHUYCCKHUEC BCIICCTBA
KIJICTKH. CpaBHI/IBaTL XUMHUYECKHUI COCTaB KJIETOK »KMBBIX OpTraHu3MOB H TCII
HEXHBOM NpUupoabl, J€J1aTh BBIBOJbI

CrpoeHnue KIeTKH

HasreiBath 1 00BICHATH CYIICCTBCHHBIC ITPU3HAKU BCCX yacTel KiIeTku. PaznnyaTe
OCHOBHBIC YaCTU KJICTKH. CpaBHI/IBaTB OCOOEHHOCTH KJIETOK paCTeHI/If/'I u
ZKHUBOTHBIX

Opranou/ibl KJIETKH U UX QyHKINUN

BoiiensaTe 1 Ha3bIBaTh CyIIECTBEHHBIE MPU3HAKU CTPOEHUSI OPraHOUIOB.
PaznuuaTh OpraHouabl KJIETKH Ha pUCYHKe yueOHHUKa. OOBACHATh (PyHKIIMH OT
JIEJIbHBIX OPraHOU/IOB B JKU3HEJESATEIbHOCTH PACTUTEIbHOM 1 KUBOTHOM KJIETOK

10

OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS

XapaKTepmoBaTL W CPAaBHUBATH POJIb ACCUMUIIALIWA U JUCCUMUIIAINN B




KJIICTKHU

KHU3HEEeSATeIbHOCTH KIIETKH, JAeNIaTh BBIBOJbI HA OCHOBE cpaBHEHUsA. OOBACHATH
posib AT® kak yHUBEpCaIbHOTO MEPEHOCYUKA U HAKOIUTEISI SHEPTUH.
XapakTepru30BaTh YHEPreTHUECKOE 3HaUeHHEe 00MeHa BEIIEeCTB /Ui KIETKU U
opraHusma

11 buocunTes Oenka B KileTke Bbh1iensTh 1 Ha3bIBaTh OCHOBHBIX Y4aCTHUKOB OMOCHHTE3a OellKa B KIIETKE.
PaznuuaTh M XapakTepu30BaTh ATAIbl OMOCHHTE3a OEIKa B KJIETKE
12 buocunTes yriero1oB — (pOTOCHHTE3 Onpenensats NoHsATHE «(HOTOCUHTE3». XapaKTepU30BaTh 3HaUe€HHE (POTOCHHTE3A
JUIsL pAaCTUTEIIbHON KJIETKU U IPUPOJIbl B LiejoM. CpaBHUBATh CTaIUU
(oTOCHHTE3, JIeJ1aTh BbIBOJIbl HA OCHOBE CPABHEHMSI
13 ObecrnieueHune KJIETOK IHEPrUEH OnpenensTh NOHATHE «KIETOYHOE AbIXaHHE». XapaKTepU30BaTh 3HAUECHUE
KJICTOYHOTO JIbIXaHUA 11 KIETKU U opranu3ma. CpaBHUBATh CTa UM KJIETOYHOTO
JIbIXaHUS U JIe1aTh BbIBOJbI. BBISABIATE CXOACTBO U pa3nyKe JbIXaHUS U
(dhoTocuHTE3a
14 Pa3smHOXkeHue KIeTku U e€ )KU3HEHHbIN LIUKII. JlaBaTb onpenieneHue NOHATHS «MUTO3». CpaBHUBATH JEJIEHUE KIETKH IPOKapUoT
Jlabopamopnas paboma Ne 2 «Paccmampueanue | 1 3yKapuoT, JeJaTh BHIBOJbI HA OCHOBE cpaBHEeHUs. HabmonaTh, ONUChIBaTh U
MUKponpenapamos ¢ 0eAWUMUCS KIeMKAMUY 3apUCOBBIBATH JEIISALINECS KIETKH 110 TOTOBBIM MUKpoIlipenapaTtaM. @UKcupoBaTh
pe3yJIbTaThl HAOJI0eHUH, POPMYIIMPOBATH BBHIBOIBL.
15 KonTpoJib 3HaHuii 10 TeMe «3aKOHOMEPHOCTH 0O060011aTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 MaTepuanaM TeMbl. KoHTposb
KU3HHU Ha KJIETOYHOM YPOBHE» 3HaHUil.
Tema 3. 3aK0HOMEpPHOCTH KU3HU HA OPraHU3MeHHOM ypoBHe (17 u)
16 Opranusm — OTKpbITas )KHUBasi CUCTEMA Boiensate cyiecTBeHHbIE TPU3HAKU OMOCUCTEMBI «OpraHu3M». OOBSICHATh
(6uocucrema) LEJIOCTHOCTb U OTKPBITOCTh OMocucTeMbl. OOOCHOBBIBATH OTHECEHUE KUBOTO
OopraHmsMma K OMocucTeme
17 [TpuMHUTHBHBIE OPraHU3MBI Boiiensts cyiecTBeHHbIE TPU3HAKU OaKTepUid, IMaHOOAKTEpUil U BUPYCOB.
OOBsCHATH (HAa KOHKPETHBIX IPUMEpax) CTPOCHHE U 3HaUeHUE OaKTepHil,
LIHaHOOAKTEPH U BUPYCOB.
18 PactuTenbHbIl Opranusm 1 ero 0COOEHHOCTH CpaBHUBaTh 3HaYEHHE MTOJIOBOTO U OECIOIOr0 CIOCOO0B Pa3MHOKEHUS PACTEHUH,
JieNaTh BBIBOJIbI HA OCHOBE cpaBHEHUA. OOBSACHATH POJIb PA3JIMYHbIX PACTECHUN B
KU3HU YeJIoBeKa
19 MHuorooOpa3ue pacTeHHii 1 3HaueHue B pupoje | BriaensaTs u 00001aTh CyIiecTBeHHbIE TPU3HAKN PACTEHUH pa3HbIX IPYIL,
0COOEHHOCTH CTPOEHHUS CIIOPOBBIX pacTeHUi. CpaBHUBATh 3HAUEHUE CEMEHHU U
CIOpBI B KU3HU PAacTEHUI
20 OpranusMsbl apcTBa TPUOOB U JIMIIATHUKOB Boiensate u XxapakTepHu30BaTh CyIIECTBEHHbIE TPU3HAKN CTPOSHUS U MPOLIECCOB
KHU3HEIEATSIbHOCTH IPUOOB U JIMIIaHHUKOB. CpaBHUBATh CTPOEHUE TPHOOB CO
CTpPOEHHEM PacCTeHH U )KMBOTHBIX, J1€JIaTh BHIBObI
21 JKuBOTHBIN OpraHu3M U €ro 0COOEHHOCTH Boiiensate u 06001aTh CyIEeCTBEHHbIE TPU3HAKHU CTPOCHUS U IIPOLIECCOB

KHU3HCACATCIIBHOCTH JKUBOTHBIX. XapaKTemeBaTb CHOCOOBI IIUTaHUA,




paccesneHus, nepexuBaHus HeOIaronpUATHBIX YCIOBHM U TOCTPOMKH SKHJTHIILL
KUBOTHBIMU

22 Pa3zHoo6pa3zue JKUBOTHBIX Boiiensats n 06001aTh CyIEeCTBEHHbIE IPU3HAKU CTPOEHUS U IIPOLIECCOB
KHU3HEIEATSIHOCTH JKUBOTHBIX. BBISBIATH MPUHAAICKHOCTD )KUBOTHBIX K
onpeieIéHHON cucTeMaTHYecKol rpyie (kjJaccuukanun).

23 CpaBHEHUE CBOMCTB OpraHU3Ma YeJI0BEKa U [TpuBOAMTH HOKA3ATENBCTBA POJCTBA YETIOBEKA C MIIEKOMUTAIOUIMMHU KUBOTHBIMH.

KUBOTHBIX CpaBHMBATh KJIETKH, TKAHU OPIaHU3MAa Y€JIOBEKa U JKUBOTHBIX, J1€JIaTh BHIBOJIBL.
Briiensite 0co6eHHOCTH OMOJIOTHYECKOM MTPUPOIBI YEIOBEKA M €r0 COLUATbHON
CYUIHOCTH, JI€JaTh BbIBOJbI

24 Pa3MHOXeHHUE KUBBIX OPraHU3MOB Bb11ensTh u XapakTepu30BaTh CyIIECTBEHHbIE TPU3HAKH IBYX THIIOB
pa3MHOXeHHUs opraHu3MoB. CpaBHMBATh IIOJIOBOE U OECIOI0E Pa3MHOKEHHE,
KCHCKHE ¥ MY>KCKHE TIOJIOBBIE KJICTKH, JeJIaTh BHIBOJIBI

25 WunuBuyanbHOe pa3BUTHE OPTaHU3MOB JlaBath orpejiesieHue MOHATUS «OHTOreHe3». CpaBHUBATh U XapaKTepPH30BaTh
3HAUEHUE 3TAIOB pa3BUTHsI SMOpHOHA. OOBACHATH 3aBUCUMOCTD Pa3BUTHUS
SMOpHOHA OT HACJIEJCTBEHHOr0 MaTepualla M yCJIOBHU BHEIIHEH cpelibl

26 O0pazoBaHue MOJIOBBIX KJIETOK. Meiio3 Ha3piBaTh 1 XapakTepu30BaTh JKEHCKUE U MYKCKHE MOJIOBBIE KIIETKH,
JUIJIOWIHBIE U TAIJIOUAHBIE KJIETKH OpraHu3MOB. AHAIM3UPOBATh U OLICHUBATh
OMOJIOTHYECKYIO POJIb MeH03a. XapakTepu30BaTh U CPABHUBATH IIEPBOE U BTOPOE
JieJIeHHE Mei03a, J1e1aTh BbIBObI

27 N3yuenne MexaHu3Ma HACIEICTBEHHOCTH XapakTepHu30BaTh ITAIbl H3yUSHHsI HACIEACTBEHHOCTH Opranu3MoB. OOBSICHATH
CYLIECTBEHHBIN BKJIAJ] B UCCIIEJOBAHUS HACIEICTBEHHOCTH U U3MEHYUBOCTH [ .
Mennens. BeISIBIATE B XapaKkTepu30BaTh COBPEMEHHBIE JJOCTH)KEHUS HAYKH B
UCCIIEIOBAaHMSIX HACIIEICTBEHHOCTH U M3MEHYMBOCTH

28 OCHOBHBIE 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH CpaBHMBATh MOHATHS «HACIEICTBEHHOCTb» M «M3MEHYMBOCThY. J[aBaTh

OpraHU3MOB oTipeieNieHue MOHATHS «TeH». OOBSICHATH MEXaHU3MBbI HACIICICTBEHHOCTH U
W3MEHYHMBOCTH OPTaHU3MOB.
29 3aKOHOMEPHOCTH U3MEHUUBOCTU. Jlabopamopnas | BeIaensaTh cylleCTBEeHHbIE MPU3HAKU U3MEHUYNBOCTU. Ha3biBaTh 1 0OBSACHSTH
paboma Ne 3 «Bvisenenue Hacie0cmeeHHbix u MIPUYMHBI HACJIEICTBEHHOW N3MEeHYNBOCTH. CpaBHUBATH MPOSBICHHUE
HeHaCNe0CMBEHHbIX NPUIHAKOE Y PACMEHUL HaCJIe/ICTBEHHON M HEHACIIEICTBEHHON H3MEHUYMBOCTH Opranu3MoB. OOBSICHATH
PA3HbIX 8UO0EY MPUYMHBI IPOSIBIICHHUS PA3JINYHBIX BUIOB MYTAIlMOHHON H3MEHYHBOCTH.
O60611aTh HHPOPMALKIO U POPMYIHPOBATH BHIBOJIBI.
30 HenacnencrBenHass I3MEHUHBOCTh BEISBIATE IPU3HAKK HEHACIIEICTBEHHOW N3MEHYNBOCTH. Ha3biBaTh 1 OOBSICHSTH

Jlabopamopnas paboma Ne 4 « H3zyuenue
UBMEHYUBOCIIU Y OP2AHUIMOBY

IIPUYMHBI HEHACIIEICTBEHHON N3MEHUNBOCTH. CpaBHUBATH ITPOSIBICHUE
HEHACJIEICTBEHHOW N3MEHYMBOCTH y Pa3HBIX OPTaHU3MOB, JI€1aTh BHIBOJIBI.
BrLsaBnATh, Ha0MI01aTh, OMUCHIBATH M 3aPHCOBBIBATH MPU3HAKU NU3MEHUHUBOCTH
OpPraHM3MOB Ha MIPUMEpE JINCTHEB KIEHA U PAKOBUH MOJUIIOCKOB
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OCHOBEI CENeKIINT OpraHnu3MoB

HazpiBaTh 1 XapakTepr30BaTh METO/IbI CEJICKIIUU PACTCHUH, J)KUBOTHBIX H
MUKPOOPTraHU3MOB. AHAIM3UPOBATh 3HAYEHUE CEICKIIUUA U OMOTEXHOJIOTHH B
SKA3HU JIIOJEH

32 KonTpoJib 3HaHuil 10 TeMe «3aKOHOMEPHOCTH O0600maTh U cUCTEMAaTU3UPOBATH 3HAHUA IO MaTepranam Tembl. O0CyKaaTh
KU3HU Ha OPraHU3MEHHOM YPOBHE» IpOo0OJIEMHbIE BOIPOCHI, TPEUI0KEHHBIE B YUEOHUKE
Tema 4. 3aK0HOMEPHOCTH NPOUCXOKACHHUA M Pa3BUTHS KU3HU Ha 3emuie (20 )

33 [TpencraBieHust 0 BOSHUKHOBEHUM KU3HU Ha OOBACHATH MOCTAaHOBKY M pe3ynbTarhl onbiToB JI. ITactepa. BeiaensaTs u MosiCHATh

3emiie B UCTOPUU €CTECTBO3HAHUSA OCHOBHBIE UJICH T'MIIOTE3 O MPOUCXOXKICHUH KU3HU

34 CoBpeMeHHBIE MPEICTaBICHUS O BOSHUKHOBEHNH | OOBSICHATH MPOLIECCH BOSHUKHOBEHUS KOAIIEPBATOB KaK MEPBUYHBIX OPraHU3MOB.

KHU3HU Ha 3emiie XapakTepu30BaTh U CPABHUBATh OCHOBHBIE UEU TUIIOTE3 O MIPOUCXOXKICHUN
xu3Hu Onapuna u XoJjielHa, 1e1aTh BbIBO/IbI HA OCHOBE CPaBHEHMS

35 3HadyeHue GOTOCUHTE3a U OMOJIOTUYECKOTO Bo1iensts cyiecTBeHHbIE IPU3HAKU CTPOEHUS U )KU3HEAESATEIbHOCTH TEPBUYHBIX

KpYroBOpOTa BELIECTB B PA3BUTHU KU3HU opranu3MoB. OOBACHATH POJIb OMOJIOTHYECKOTO KPYTrOBOPOTA BEIIECTB.
ApryMeHTHpOBaTh MpoIecC BOSHUKHOBEHUS Onochepbl. OTMeuaTh U3MEHEHUS
YCIJIOBUH CYIIECTBOBAaHUS KHU3HU Ha 3eMiIe.

36 Oranbl pa3BUTUSA )KU3HU Ha 3emJe Bbiiensts cyliecTBeHHbIE IPU3HAKU 3BOIIONMH KU3HUA. OTMEYaTh U3MEHEHUs
YCIIOBUH CYIIECTBOBAaHUS KUBBIX OPraHU3MOB Ha 3emie. PaznuuaTh 3pbl B
ucTopuu 3eMin. XapakTepu3oBaTh IPUUMHBI BbIX0/1a OPTraHU3MOB Ha CYIILy.
OnuceiBaTh U3MEHEHNUS, IPOUCXOSIINE B CBSA3U C 3TUM Ha 3eMJI€ U B CBOMCTBaX
OpPTraHHU3MOB

37 Wneu pa3BuTHs opraHMuecKoro Mupa B 0uosoruu | BeiiensaTs cyliecTBeHHbIe MonoxeHus Teopun sBosonnu JK.-b. Jlamapka.
XapakTepu30BaTh 3HaUE€HHE TEOPHH IBOJOLMH Jlamapka Ji1st GMOJI0THH.
ApryMeHTHpOBaTh HECOCTOATEIBHOCTh 3aKOHOB, BBIABUHYTHIX JlamMapkoM, Kak
IIyTEeW SBOJIIOLIMH BHJIOB.

38 Yapn3z lapBuH 00 3BOJIOLNN OPraHUYECKOT0 MHpa | BoIaensats u o0bsSCHATh CyIIECTBEHHBIE MOJI0KEHHUS TEOPUH BoTOLMH JlapBHHa.
XapakTepHu30BaTh ABUKYIINE CHIIbI HBOIOIMH. Ha3pIBaTh U 0OBACHATD
PE3yJIbTaThl 3BONIIOIMH. APryMEeHTHpOBaTh 3HaueHue TpyaoB Y. JlapBuHa

39 CoBpeMeHHbIE MPeJICTaBIECHUS 00 YBOJIOINH Bb11ensTh 1 00BSACHATH OCHOBHBIE TIOJIOXKEHUS YBOJIIOIIMOHHOTO YUSHHUS.

OpraHUYECKOTo MHUpa HazbiBaTh akTopbl 3BOIIONNY, €€ SBJICHUS, MaTepHall, JJIEMEHTAPHYIO €AUHHUILY.
OOBACHATH POJIb MOMYJISILIMU B MPOLIECCAX SBOJIIOLMU BUIOB

40 Bun, ero kpurepuu u CTpyKTypa BoisiBnsATE CyliecTBeHHbIE MpU3HAKY BUAA. OOBICHITh Ha KOHKPETHBIX IPUMEpPax
(bopmMHUpoBaHKE MPUCTIOCOOIEHHOCTH OPraHU3MOB BUIA K Cpejie OOUTaHMS.
CpaBHUBaTh NOMYJISILIMKA OJTHOTO BUAA, J€JIaTh BBIBOIBI

41 [Tponeccrr 0Opa3oBaHus BUAOB OOBACHATH MPUYUHBI MHOT00Opa3us BUAOB. [IpUBOIUTH KOHKPETHBIE IPUMEPHI

(dhopmupoBanus HOBBIX BUIOB. OOBSICHATH TPUYHUHBI JBYX THUIIOB
BHU1000pa30BaHus. AHATU3UPOBATH M CPAaBHUBATH MPUMEPHI BUI000pa30BaHus




(cynmak, oqyBaH4YHK), MPUBEIEHHBIC B yUeOHUKE

42 Makpo3BOIIOLIKS KaK MPOLIECC MOSBICHUS Brigensats cymecTBeHHbIC TIporiecchl auddepennnanun Buaa. O0bsICHITH
HAaJBUJIOBBIX IPYIII OPraHU3MOB BO3HUKHOBEHHE HAJIBUJIOBbIX rpymil. [I[puBoauTe IpuMepsl, cilyxaliue
JI0Ka3aTeJIbCTBOM IPOLIECCA IBOJIIOLIMM KU3HU Ha 3eMII€.

43 OCHOBHBIE HAIIPABJICHUS 3BOJIIOIIUU JlaBaTh omnpenieneHust MOHATHI «OMOIOTHYECKHI Tporpece» U «OMOIOTHYECKHIA
perpeccy. XapakTepu30BaTh HAIIPABICHHs OMOJIOTMYECKOT0 porpecca.
OOBACHATH POJIb OCHOBHBIX HANPABJICHUI SBOIOLNH. AHATU3UPOBATH U
CPaBHMBATh MIPOSIBIICHUE OCHOBHBIX HAIPABICHHUH 3BOJIIOLIMU

44 [TprMepsI 3BONTIOIIMOHHBIX TPeoOpa3oBaHUM XapakTepru30BaTh IBOJIIOLIMOHHBIEC TPEOOPa30BaHNUs y )KUBOTHBIX Ha IPUMEPE

JKUBBIX OPTaHU3MOB HEPBHOM, MUIIEBAPUTEIILHOM, pENPOIYKTUBHOM CUCTEM. XapaKTepU30BaATh
ABOJIIOIIMOHHBIE MTPE0OPa30BaHUS PENPOAYKTUBHON CUCTEMBI Y PACTEHUH.
OOBSACHATH TPUYUHBI POPMUPOBAHUS OMOJIOTHYECKOTO PAa3HOOOPa3Hst BUIOB Ha
3emiie

45 OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIHH. HazbiBaTh 1 XapakTepr30BaTh OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLUY.

Jlabopamopnas paboma Ne 5 AHanu3upoBaTh WILTIOCTPATUBHBIN MaTepuan yueOHUKa JJis JOKa3aTelbCTBa
«IIpucnocobnrennocms op2anu3mMos K cpeoe CYILLECTBOBAHMSI 3aKOHOMEPHOCTEH MpoIiecca IBOJIIOLMH, XapaKTEPU3YIOIIUX €€
obumanusy OOIIYIO0 HAIIPABJICHHOCTb.

46 UYenoBek — NpeaCcTaBUTEINb KUBOTHOIO MUpa Pa3znnuath 1 XxapakTepu30BaTh OCHOBHBIE OCOOCHHOCTH MPEAKOB IPUMATOB U
romuHu. CpaBHUBATH U aHAJTU3UPOBATH IPU3HAKU PAHHUX TOMUHU U
4eJI0BEKOOOPa3HbIX 00€3bsH HAa PUCYHKAX YUeOHUKA.

47 OBOJIIOLMOHHOE MPOUCXO0KIEHUE YETIOBEKA XapakTepHu30BaTh OCHOBHbIE 0COOEHHOCTH Opranusma yenoneka.CpaBHUBATH 110
PUCYHKY yueOHHMKa PU3HAKU CXOJICTBA CTPOCHHS OpraHu3Ma YelloBeKa 1
4eJI0BeKOOOPa3HbIX 00e3bsH. JJ0Ka3pIBaTh HA KOHKPETHBIX MIPUMEPax eIUHCTBO
OMOJIOTMYECKOUM U COITMATIbHOM CYITHOCTH Y€JIOBEKa

48 Pannme 3Tansl 3BOIFOIUHN YEIT0BEKA Pasnuuate n xapakTepu3oBarh cTaguu anTpornoresesa. Haxonurtes B IHTepHETE
JIOTIOJIHUTEIBHYIO0 HH(OPMALIMIO O IPEIIECTBEHHUKAX U paHHUX MpeIKax
4eJI0OBEKa

49 [To3gHME 3TAanbl HBOJIIOLUN YEIIOBEKA HaspiBath pemaronue pakropsl popMupoBaHus U pa3BUTUs YesloBeka pa3yMHOTO.
OO060CHOBBIBATH BIUSHUE COLUANBHBIX (PAKTOPOB HA (OPMUPOBAHUE
COBPEMEHHOI0 YEJIOBEKa

50 YenoBeueckue packl, X POJICTBO U HaszbiBaTh cymiecTBeHHble IpU3HaKy Buaa YenoBek pasyMHblil. OOBSACHATH

IIPOUCXOXKIECHNE MIPUCIIOCOOIEHHOCTh OPraHU3Ma YeJIOBeKa K cpesie OOMTaHus. XapakTepu30BaTh
POJICTBO pac Ha KOHKPETHBIX puMepax. Ha3piBaTh 1 0OBSCHATH TJIaBHbII
IIPU3HAK, JOKA3bIBAIOIINI €IMHCTBO BUAA YenoBek pa3yMHBIi.
51 YenoBek Kak KUTENb OMOC(EPHI U €ro BIUSHUE Ha | BBISBIATH MPUYMHBI BIUSHES YeTIOBEKa Ha Onocdepy. XapakTepru3oBaTh

npupoay 3eMiu

pe3yNbTaThl BIUSHUSA YeloBeKa Ha Ouocdepy. [I[puBoANTh KOHKPETHBIE TPUMEPHI
TIOJIE3HOM M TYOUTEIIbHON JesTEIbHOCTH YEJIOBEKa B MPUPOJIL.
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KonTpoas 3Hanuii no reMe «3aKOHOMEPHOCTH
MMPOUCXOKACHUSA U PA3BUTHA JKU3HU HaA 3emiien

O0600maTe U cUCTEMAaTU3UPOBATh MOTY4YEHHbIE 3HAHUS, A€IaTh BEIBOBI.
KoHTpoub 3HaHUM.

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIIEHUI OPraHu3MoB u cpeabl (15 1)

53 VYcnoBust xu3znu Ha 3emie. Cpenbl )KU3HU U XapakTepu3oBaTh OCOOCHHOCTH YEThIPEX CPeJl dKU3HHU Ha 3eMJIe.
9KOJIOTHYecKHe (haKTOpBbIL. XapakTepru30BaTh 3aKOHOMEPHOCTH JICHCTBUS IKOJIOTUYECKUX (PAKTOPOB Cpeibl.
o4 OO01mue 3aKkOHBI IEHCTBUS (aKTOPOB Cpebl Ha XapakTepru3oBaTh MPUPOTHOE COOOIIECTBO (IKOCHCTEMY U OMOTEOIIEHO3)
OpTaHHU3MBI.
55 [Ipucnoco0aeHHOCTh OPraHU3MOB K JIEHCTBUIO XapakTepr30BaTh 3aKOHBI, OTPaXKaroII1e pa3HOOOPa3HbIE CTOPOHBI IEHCTBUS
(bakTOpOB CpebL. (hakTopoB cpe/ibl Ha opranu3Mbl. OOBSICHITH NEPUOINYHOCTD.
56 Jlabopamopnas paboma Ne6 « Oyenka kauecmeéa | AHaIU3UPOBATH YCIIOBUS OKpYKarotel cpeasl. CpaBHUBATH U3MepeHus. [lenars
OKpydHrcaroueli cpeowvly BBIBOJIbI HA OCHOBE aHAJIM3a M CUHTE3a C TOYKHU 3peHHsI OMOJIOTUYECKUX 3aKOHOB.
S7 buotnyeckue cBsA3M B IpUpPOJIC. XapakTepu30BaTh OMOIOTHYECKYIO pOJIh aganTanuii. OObSACHATH PHHIINATIBI
JICJICHUSI JKUBBIX OPTaHHU3MOB Ha DKOJOTUYECKUE TPYIIIIHI.
58 [omymsaum XapakTepHu30BaTh TUITBI B3AMMOOTHOUICHUN MEXAy opraHudMamu. OnpenessTh
OHMOJIOTMYECKHE MTOHSITHS: MOMYJISAIKS, [IeTlh MUTAHUSI.
59 OYHKIIMOHUPOBAHKE TOMYJIALUU B IPUPOJIE OnpenensiTb OMOTOTUYECKUE MOHATUS: MOMYJISAIMS, 1elb nuTaHus. OOBSICHATH
CBOMCTBA ITONYJISLUM.
60 CooOmiecTBa XapakTepu3oBaTh CTPYKTYpPY COOOIIECTBA KUBBIX OpraHu3MoB. OOBACHATE POJIb
BHJIOB B OHMOIICHO3E.
61 buoneno3sl, 3xocucteMsl u Ouochepa XapakTepHu30BaTh 3KOJIOIMYECKHE HUIIN OpraHu3MoB. OOBSICHATH COCTaB
OHMOLIEHO30B.
62 VYuenue o Ouochepe XapakTepu30BaTh OCHOBHBIE MOJIOXKEHUS HAYYHOTo yueHus. OOBICHATh
KpPYTOBOPOT BEUIECTB B IPUPOJIE.
63 Pa3Butue u cMeHa 6GMOTeO1EHO30B XapakTepu30BaTh CTPYKTYypHbIE KOMIIOHEHTHI OHoreoneHo3a. OObACHATh
3HaY€HHE KPYroBOPOTA BEIIECTB U €r0 POJId B IPUPO/IE.
64 HroroBasi koHTpoO.IbHASI padoTa O06001aTh U CUCTEMATU3UPOBATh MOTYUYEHHBIE 3HAHUS, A€IaTh BEIBOBI.
KoHTpoub 3HaHUM.
65 OCHOBHBIE 3aKOHBI YCTOWYMBOCTH KUBOH OOBACHATH MPUUYMHBI CMEHBI OHoreoneHo3a. [laBaTe onpeieneHue yCTOHUnBOro
PUPOJIbI OuoreoleHo3a.
66 Dkosnorudeckue npodiaeMsl B buochepe AHaIM3UPOBATh YCIOBUS OKpYXarolei cpenbl. CpaBHUBATh U3MEHEHUs. JlenaTh
BBIBOJIbl HA OCHOBE aHAJIM3a U CHHTE3a C TOUKU 3PEHHUsI OMOJIOTHYECKHX 3aKOHOB.
67 OxpaHa npupoasbl [Tpe3eHTanms SKOJOrMYECKUX MPOEKTOB
68 WToroBelii ypok




