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IlosicHuTeNbLHAA 3aNIHCKA

Pabouaa npozpamma no o6uonocuu 9 Knacca COCTaBICHA B COOTBETCTBHU CO
CJICIYIOIIMMU TOKYMEHTaMH:
- @enepa’bHBII  TOCYAApCTBEHHBIM  OOpa3oBaTENbHBIA  CTaHIAPT OCHOBHOTO  OOIIEro
oOpa3zoBanus BToporo nokosenus [pukaz MO P® Nel897 ot 17.12.2010r.
- [IpumepHOil mporpaMmbl OCHOBHOTO 00111€TO 00pa30BaHus M0 OMOJIOTHH.
- Yuebnuk Ilonomapesa W.H., Kopuunosa O.A., UepnoBa H.M. buonorus. 9 kmacc. — M.:
Benrana-I"pad, 2019.
[Tporpamma peanusyercs 3a 68 uacoe

enn
N3yyenue Owomornu Ha CTYNEHH OCHOBHOTO OOIIET0 OOpa30BaHUS HAMpaBIEHO Ha
JOCTMKEHHE CIIEAYIOLINX LIEJICH:

. OCBOCHHE 3HAHMH O >KMBOW IIPUPOJE M IPUCYIIHX €M 3aKOHOMEpPHOCTSX; CTPOCHMH,
KHU3HEJEATEIIbHOCTH U CpPefooOpa3yronieil poiy JKUBBIX OPraHW3MOB; 4YeNIOBEKE Kak
OMOCOLMAJIBHOM CYLIECTBE; O POJIM OMOJOrMYECKON HAyKH B IPAKTUYECKOH 1eATeIbHOCTU
JIOJIeH; METOAaX II03HAHMS )KUBOU IIPUPOJIBI;

J OBJIaJleHHe YMEHUSIMM TTPUMEHITH OMOJIOTHYECKUE 3HAHUS ISl OOBSICHEHUS TIPOIIECCOB U
SIBJICHUH KUBOW MPUPOJIBI, KU3HEACITEIFHOCTH COOCTBEHHOTO OpPraHU3Ma; MCIOIb30BaTh
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHSAX B 00JAacTH OHOJIOTMH M DKOJOTHH, O
(axTopax 370pOBbS M PHUCKA; pabOTaTh ¢ OMOJOTMYECKUMH MPUOOpaMH, HHCTPYMEHTAMH,
CIPaBOYHUKAMHU; TPOBOIUTH HAOIIOACHNUS 32 OMOIOTMIECKIMH OOBEKTaMU U COCTOSTHUEM
COOCTBEHHOTO OpraHM3Ma, OMOJIOTUYECKUE IKCTIEPHIMEHTHI;

. pasBUTHE IO3HABATEIbHBIX MHTEPECOB, HHTEIEKTYAJAbHbIX M TBOPYECKHX
CIOCOOHOCTeH B TIpoliecce NPOBEAEHUS HAOIIOAEHUI 3a KUBBIMM OpraHu3Mamy,
OHMOJIOTMYECKHX IKCIIEPUMEHTOB, paOOTHI C Pa3IMYHBIMH UCTOYHUKAMU UH(POPMALINY;

J BOCIIMTAHUE MO3UTHUBHOI'O LIEHHOCTHOTO OTHOLIEHUS K XHBOW MPHUPOJE, COOCTBEHHOMY
310POBBIO U 3/I0POBBIO APYTUX JIIOJEH; KyJIbTYpbI IOBEEHUS B IPUPOJIE;

J HCIO0JIb30BAHHE TNPHOOPEeTEeHHBbIX 3HAHUI M yYMeHMH B IOBCEJHEBHOH KU3HHM s
yX0/la 3a PACTeHHUSMH, JOMAIIHHUMH XUBOTHBIMH, 3a00THI O COOCTBEHHOM 3/I0POBEE,
OKa3aHHs IEepBOW MOMOUIM ce0e U OKPYKAIOLIUM; OLIEHKH IIOCJIEJICTBUN CBOEH
NEeSTENHHOCTH MO0 OTHOILIEHUIO K MPUPOAHON cpesie, COOCTBEHHOMY OPraHU3MY, 3/10POBBIO
JIPYTUX JIIOJIEH; 1J1 COOIOAEHMSI PaBUII TOBEACHUSI B OKpYXalollel cpene.

MecTto npeameTa B 0a3UCHOM y4eOHOM IJIaHE
Pabouast nporpamma pa3zpaboraHa Ha OCHOBE (eepaJbHOro 0a3uCHOro ydeOHOTO TUTaHa
i 00pa3oBaTeNbHBIX yupekaeHuid P®, B COOTBETCTBUM C KOTOPbIM Ha HM3y4Y€HHE Kypca
OWOJIOTUM HA CTYIIEHW OCHOBHOTO OOIIEro 0O0pa3oBaHUs BBIICICHO B 9 Kiacce — 68 wacos (2
yaca B HEJIENIO).

Pe3yabTaThbl M3y4yeHnsi y4eOHOro nmpeamera
N3yuenne kypca «buonorus. 9 kmacc» IOIDKHO OBITh HalpaBIEHO Ha OBJaJIeHHE
00 yUaIOIUMUCS CIEIYIONINX YMEHUN 1 HaBBIKOB:
Buinycknux nayuumes:
® XapakTepu3oBaTh O0OmUE OWONIOTHMYECKHE 3aKOHOMEPHOCTH, WX MPAKTUYCCKYIO
3HAYUMOCTb;
® WCIIOJNBK30BAaTh METOABI OMOJIOTMYECKON HAyKH MJIsi W3y4deHHUs OOIMMX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH: HalIIOAaTh U ONMCHIBATH KJIETKM Ha TOTOBBIX MHUKpOIpenaparax,
9KOCUCTEMBI CBOEH MECTHOCTH;



HCIIOJIb30BaTh COCTAaBJISIOLIUE TPOEKTHOM U HCCIIEN0BATEIbCKOW JEATEIbHOCTH 110
M3YYCHHUIO OOIIUX OMOJIOTHYECKUX 3aKOHOMEPHOCTEW, CBOWCTBEHHBIX JKUBOU MPHUPOJE;
MIPUBOJIUTH JOKA3aTEIbCTBA HEOOXOJAMMOCTH 3alIUTHl OKPYXKAIOMICH CpPEIbl; BBIICISATH
OTIUYUTENbHBIE  TPHU3HAKH  JKUBBIX  OPraHM3MOB;  CYIIECTBEHHBIE  IPU3HAKH
OHMOJOrM4YEeCKUX CUCTEM U OMOJOTMYECKHUX MPOIIECCOB;

OpPUEHTUPOBATHCS B CHCTEME TO3HABATEILHBIX IIEHHOCTEH: OICHUBATh HMH(DOPMAIHIO O
JESITENIbHOCTH YEJIOBEKa B MIPHUPOJIC, IOTYyYaeMyIO U3 Pa3HbIX UCTOYHHUKOB;
aHAJIM3UPOBATH U OLICHUBATH MOCJE/ICTBUS JAESITEILHOCTH YeJIOBEKa B IPUPO/IE.
PackpeiBaTh posib OMOJIOTHU B TPAKTHYCCKOW IEATCIIEHOCTH JIIOJEH, POJIb Pa3IHIHBIX
OpPTraHU3MOB B KU3HU YEIIOBEKA;

Cobmoate mpaBmiia paboOThl ¢ OMONOTHYECKMMH NPUOOpaMU U UHCTPYMEHTAMH,
npaBmiIa paboThl B KAOWHETE OHOJIOTHS;

PaGotarh ¢ yBenMuuTENbHBIMH TpPHOOpaMU, HAOIIOAATH MHUKPOOOBEKTHI M IMPOIECCHI;
JeNnaTh PUCYHKH MUKPOIIpEnapaToB, ((UKCHUPOBATH pe3ybTaThl HAOIIOACHHIA;
YcTaHaBIHMBATh CBS3b CTPOCHHS YaCTECH KIIETKH C BBITOJHICMBIMU (yHKIHSIMH,
CpaBHUBATh XUMUYECKUH COCTAB )KUBBIX OPTaHU3MOB M TEJ HEXHUBOU MPHUPOJIBI, JIEIaTh
BBIBOJIbI HA OCHOBE CPaBHEHUSI;

Haxonuth CBA3b CTpOSHUS W (YHKIMH KJICTOK Pa3HBIX TKAHEW; paCKpPhIBATh CYIIHOCTH
MIPOLIECCOB KHU3HEACITEILHOCTU KJIETOK; BBIICNATH CYIIECTBEHHBIC NMPU3HAKH CTPOCHHS
KJIETOK pa3HbIX LIAPCTB; J€JIaTh BHIBOJbI O €AMHCTBE CTPOCHHUS KIJIETOK MpEICTaBUTENEH
Pa3HBIX APCTB U O TOM, KAKOW 00BEKT UMeeT 00JIee CI0KHOE CTPOCHUE;

Jloka3bIBaTh pOJICTBO OPTaHU3MOB HA OCHOBE MX KJIETOYHOT'O CTPOCHHUS;

OOBSICHATH OOLTHOCTH MPOUCXOKICHUS U IBOJIOLUN CHCTEMAaTUYECKUX TPYIIN PACTCHUMA
Y )KHBOTHBIX Ha MPUMEPAX COITOCTABIICHUS OMOJIOTHIECKIX O0BEKTOB;

BrisBnsaTe ocoOeHHOCTH cpeli OOWMTaHUS, PACKPHIBATH CYIIHOCTH TMPUCIIOCOOJICHUS
OpPraHU3MOB K Cpefie OOUTaHMUS;

Briensarte cyiecTBeHHbIC TPU3HAKY BUIA, OOBSCHATH IPUIMHBI MHOTOOOPA3Hs BUJIOB;
AprymMeHTHpOBaTh HEOOXOJUMOCTh COXPAHEHHS OWOJIIOTMYECKOrO pa3HooOpasus yis
coxpaHeHus Ouocdepbl; aHATU3UPOBATh U OLICHUBATH BIUSHUE ACSITEILHOCTH YeJIOBEKa
Ha 6uocdepy.

Bbll’lyCKHl/lK nOYHYuUm 603MONCHOCMb HAYHUUNbCA.

BBIJIBUTATh THIOTE3bl O BO3MOXHBIX TIOCIEJCTBHAX JCATEIBHOCTH 4YEIIOBEKa B
IKOCUCTEMax U Ouocdepe;

apryMEHTHPOBATh CBOIO TOYKY 3PEHHUS B XOJI€ TUCKYCCUH MO OOCYKICHUIO TI00ATBHBIX
9KOJIOTUYECKHUX MTPOOIIEM.

CaMmocTosTenbHO OOHapYXUBaTh U (OPMYIHUPOBATH Y4eOHYIO MpOOJieMy, ONpEIesATh
1eNTb y4eOHOM AeSITeTbHOCTH, BBIOMPATh TEMY IPOEKTA WIIA UCCIIEOBAHUS 110 OUOJIOTHH;
BriBurath Bepcum perieHns: OMOJIOTHIECKUAX U IKOJIOTHUECKUX MPoOIIeMm;

Hab6mtonate 6uosnornyeckre 00bEKThl U IPOBOIUTH OMOIOIMYECKUE IKCIICPUMEHTHI;
PaGoTtath mo 1utaHy, CBEpATh CBOM JAEUCTBHS C LENbIO U, NP HEOOXOAMMOCTH,
WCTIPABJISTh OMIMOKH CaMOCTOSITEIIBHO;

[InanupoBaTh CBOIO WHAMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO; paboTaTh IO
CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHy, CBEPAACh C HUM U LEJIbIO JEATENbHOCTH,
WCTIPABJISITh OIIUOKH, UCTIONB3Ysl CAMOCTOSTENBHO 1TOI00paHHbIe CPeaCTBa ( B TOM YHCIIE
WuTepHer);

Co3naBaTh CXEMaTHUECKHE MOJETH C BBIJICICHUEM CYINIECTBEHHBIX XapaKTEPHCTHK
OMOJIOTUYeCKOro 00beKTa; MpeoOpa3oBBIBATE OMOIOTUYCCKYI0 HH(POPMAIUIO U3 OJHOTO
BHJIa B JPYrol W BBIOMpaTh ymoOHYIO miisi ceOst hopmy pukcanmuu U MpeACcTaBICHUS
uHpOpPMALUK;  ONpPENENsATh BO3MOXHBIE HCTOYHMKH HEOOXOIMMBIX  CBEJCHHH,
MIPOU3BOJIUTH MOUCK MH(OPMAIINH, aHATTU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTH;



Cobuto1aTh NPUHIMIBI 3J0POBOr0 00pas3a KU3HHU, pallMOHAIbLHOW OpraHU3ally Tpyaa U
OTJIbIXA.

JInyHOCTHBIE:

1.

2.

10.

11.

12.

13.

14.

15.
16.

17.

Bocriutanue poCCHMUCKOM TpakIaHCKOW WACHTUYHOCTH: TMATPUOTH3MA, JIOOBH |
yBakeHUs1 k OTedyecTBy, UyBCTBA TOPIOCTH 3a cBOO Poauny.

®opMHUpPOBaHUE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
o0yJaronuxcs K CaMOpa3BUTHIO U CaMO0OOpa30BaHUIO HA OCHOBE MOTHBAIIUU K YUCHHUIO U
MO3HAHUIO.

3HaTh OCHOBHBIC TIPUHIIUIBI W TPaBHJIa OTHOIICHHS K >KUBOH MPHUPOJIE, OCHOBBI
3J10pOBOT0 00pa3a KU3HU U 37]0pOBhecOeperamiine TeXHOIOTUH.

ChopMupoBaHHOCTh ~ MMO3HABATENBHBIX HMHTEPECOB M MOTHBOB, HAIPABICHHBIX Ha
W3Y4YEeHHE OKUBOM TPUPOJBI, HMHTEIUIEKTYalIbHBIX yYMEHUH (JOKa3bpIBaTh, CTOMUTH
pacCcyKIeHHUs, aHATU3UPOBATh, JENIaTh BBIBOJBI); SCTETUYECKOTO OTHOIICHUS K YKUBBIM
00BEKTaM.

@opMHpOBaHUE JIMYHOCTHBIX MPEJICTABICHUH O IEJIOCTHOCTH OKPYXKAIOMIETO MHpA,
BO3MOYXHOCTH €T0 NMO3HaHUS U OOBSICHEHHS Ha OCHOBE JOCTH)KCHUN HAyKH.

Oco3HaHue enuHCTBA M IEJIOCTHOCTH OKPYKAIOIIer0 MHpPa, BO3MOXKHOCTH €Tro
M03HABAEMOCTH Ha OCHOBE JIOCTH)KCHUN HAYKH.

dopMHUpOBaHUE YBKHUTEIHHOIO OTHOMIEHUS K WUCTOPHH, KYJIbTYpe, HAIMOHAIBHBIM
OCOOCHHOCTSIM, TPAAHMIMSIM M 00pa3zy JKW3HHM JPYrMX HApOJOB, TOJEPAHTHOCTH H
MUPOTIOOHS

Paseumue  nayuonanvnoco  camocosnanus,  opmuposanue - HpABCMEEHHbIX U
2PAdCOAHCKUX Ka1iecms 8 npoyecce pazHoobpasHoll meopUecKoll 0esmeabHoCmuy
OcBoeHHe colMaIbHBIX HOPM, MIPABWII TIOBEJECHUS, Poie U GOpM COIHATLHOM )KU3HH B
rpynmax u cooOmecTBax, BKJIIOYAsh B3POCIBIC COIUAIBHBIE COOOIIECTBA, yJacTHE B
IIKOJILHOM CaMOYIIPAaBICHUH U B OOINECTBEHHON J>KU3HM B TpEJeNax BO3PACTHBIX
KOMIIETCHITUH.

Pa3BuTHE MOpaIbHOrO CO3HAHHS W KOMIIETCHIIMU B PEIIEHWU MOPAIBHBIX MpoOiIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHPOBAHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO M OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM TOCTYIIKaM.
®opMupoBaHUE KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBE M COTPYIHUYECTBA C
YUUTEISIMH, CO CBEPCTHUKAMM, CTAPIIMMH M MJIAJLIIMMHU B Ipolecce o0pa3oBaTeIbHOM,
OOIIECTBEHHO - MMOJIE3HON AESITEIbHOCTH.

®opMupoBaHUE IIEHHOCTH 3JI0POBOTO M 0€30MacCHOr0 00pasa JKU3HM; YCBOSHHE MpaBUII
WHAMBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOr0 TMOBENEHHS B YpPE3BbIUANHBIX
CUTYalLIUsAX, YIPOXKAIOIINX XKHU3HHU U 3/I0POBBIO JIIOJIEH, IPAaBUII TIOBEJICHHUS B TPAHCIIOPTE
U Ha JIoporax.

@opMHpOBaHUE OCHOB SKOJIOTUYECKOTO CO3HAHUS HA OCHOBE NPU3HAHUS IIEHHOCTH
KHU3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOTO, OEpesKHOTrO
OTHOIICHHS K OKPY’KAIOIIEH CpeJie U PallMOHAIBHOTO MPHPOIOTIOIE30BAHMS.

Oco3HaHue 3HA4YEHUS CEMbU B JKM3HU 4YeNOBeKa M OOIIECTBA, IMOHSATHE LEHHOCTH
CEeMEHHOM KHU3HH, YBAXHUTEIBHOE U 3a00TINBOE OTHOIIEHUE K YWIEHAM CBOEH CEMbH.
YMeHune NpuMeHsTh MOTYYeHHbIE 3HAHUS B MPAKTUYECKOM 1eATeIbHOCTH

Oco3Hanue MOTPEOHOCTH W TOTOBHOCTH K CamMOOOpa30BaHUIO, B TOM YHCIE B paMKax
CaMOCTOSITENIbHOM ~ JIETENIBHOCTH BHE IIKOJb; YMEHUE ONpENessaTh IKU3HEHHBIC
IIEHHOCTH, OOBSCHATEH MPUIMHBI YCIIEXOB U HEYad B YIeOHOU IeATeIbHOCTH, IPUMEHSITh
MOJIy4YE€HHBIC 3HAHUSA B MMPAKTUYECKON AESATENbHOCTH;

OneHnBaTh JKM3HEHHBIE CHTYallMd C TOYKH 3peHHsl Oe30macHoro obpas3a JKU3HU H
COXPaHEHHUS 3/I0POBBS;



18. Kputnueckoe OTHOIICHHE K CBOWM ITOCTYIKaM, OCO3HAaHHWE OTBETCTBEHHOCTH 33 HX
MOCJIEICTBUS; YMEHUE IMIPEOI0JIEBATh TPYIAHOCTU B MPOLECCE TOCTHKEHHUS] HAMEUEHHBIX
LCICH.

MeTtanpeameTrHbie:

1) Iosnasamenvuvie YVJI:

1. YMeHue caMOCTOSITENIbHO OMpPENeNsITh IIEM CBOETO OOYYEHHsI, CTAaBUTh HOBBIC
3a/aud B ydye0e W B TIO3HABATEIIBHOW JESATEIHLHOCTH, Pa3BHBaTh MOTHUBBI H
HMHTEPECHI MO3HABATENBHOMN AEATEIBHOCTH.

2. OBmazieTs MCCIICOBATEILCKON W IPOSKTHOM JEeATEIBbHOCTRIO. HayunThbes BUIETH
mpoOJIeMbl, CTaBUTh BOIPOCHI, BBIABUTATH THUIOTE3bl, JaBaTh OIpPEACTICHUS
MOHATHUSAM, KBaTU(UIIMPOBATH, HAOIONATh, J€iaTh BHIBOJBI, 3alMINATH CBOH

U7EH.

3. YMeTp paboTath ¢ pa3HBIMH HWCTOYHMKAMH OHMOJIOTHYECKOH WH(MOpMAIIH:
HaXOJUTh OHOJOTHMYECKYI0 HH(POPMALHUIO B PA3IM4YHBIX MCTOYHHMKAX,
aHAJIM3UpPOBaTh M OLIEHUBATh MH(OPMALUIO, MPEeoOpa3oBbIBATh €€ U3 OIHOMN
(bopMBI B IpYTyIo0.

4. YMmeHue co3aBath, IPUMEHITHh U MpeoOpa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETH U
CXEMBI JJIs1 PEICHUs Y4eOHBIX U MO3HABATENbHBIX 3a/1a4
dopMUpOBaTh M pa3BUBATh KOMIIETEHTHOCTH B 00acTu ucnoyibzoBanust UKT.

6. IIpoBoauTh HAOMIOACHHUS, CTABUTH HJIEMEHTAPHbBIE 3KCIIEPHUMEHTHI U OOBICHATH
MOJIy4YEHHbIE PE3YIbTaThI.

7. CTpouTh JIOTUYECKHE PACCYKICHUS, BKIIOYAIOIIME YCTAHOBICHHE HPUYHMHHO-
CIIEJICTBEHHBIX CBsizei. Vcnonp3oBaTh yueOHbIe NEHCTBUS Uid (POPMYITHPOBKU
OTBETOB.

8. CpaBHuBaTh M KiIacCU(PUIHUPOBATH, CAMOCTOSITEIILHO BBIOUpPAsl KPUTEPUH IS
yKa3aHHBIX JJOTMYECKUX ONEpaLnii.

9. OnpenensiTb BO3MOXKHbIE HCTOYHUKHA HEOOXOAMMBIX CBEIEHUI, MPOU3BOIUTH
MOUCK MH(POPMALINH, aHATTU3UPOBATH U OIICHUBATh €€ JJOCTOBEPHOCTb.

10. CocTaBnsiTh  CXE€MaTHYECKHME MOJEIM C  BBIACICHHEM  CYIIECTBEHHBIX
XapaKTePUCTHK OOBHEKTOB.

2) Pecynsmuenvie YV/I:

1. Opranu3oBaTh CBOIO YUCOHYIO JESATEIBHOCTh: OMPEILISTh Ie)Ib PA0OTHI, CTABUTh
3a/lay¥, IUIAHUPOBATh (PacCUMTHIBATH IOCJIENOBATENILHOCTh JACHCTBHM U
IIPOrHO3UPOBATh PE3YJIbTaThl PabOTHI).

2. CriocoOHOCTH BHIOMPATH 1EJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEUCTBUSAX U
MOCTYNKAaXx [0 OTHOWIEHWIO K IKMBOH TpPHpOJE, 3I0pPOBBIO CBOEMY U
OKpYKaIOIIHX.

3. CaMOCTOATENIBHO ~ BBIIBUTaTh BapHaHThl PEUICHHS MOCTABJICHHBIX 3ajad,
NpPeBUIETh KOHEUHBIE pPEe3yNbTaThl pabOThl, BBIOMpas CPEACTBA JIOCTHUKEHUS
e, YMEHHE COOTHOCUTD CBOM JICHCTBUS C IUIAHUPYEMBIM PE3YIbTaTOM.

4. PaboTaTh 1o IjaHy, CBEPATh CBOM JEHCTBUS C LENbIO U, IPU HEOOXOIUMOCTH,
UCIPABIIATH OIIMOKN CaMOCTOSITENIBHO.

5. Bragenue oOcHOBaMH CaMOKOHTpOJIS, CaMOOLICHKH, TPHUHATHS peIIeHuil B
OCYILIECTBICHUH OCO3HAHHOTO BbIOOpa B Yy4eOHON W TO3HaBaTEIbHOU
JeSTeNbHOCTH.

3) Kommynuxamusuvie YV]]:

1. Ymenue cnymare M BCTynaTh B JHAJIOr, Yy4acTBOBaTb B KOJIJIEKTMBHOM
o0CyXIeHUHU TIPOOIEM.

2. YMeHHe HCHOJb30BaTh PEUYEBBIE CPEACTBA JJS JUCKYCCUHU, CPABHUBATH pa3HbIE
TOYKH 3PEHUSI, OTCTANBATh CBOIO TOUKY 3PCHHSI.

o



3. YMeHue opraHu30BbIBaTh y4eOHOE COTPYAHHYECTBO H COBMECTHYIO JIEITEITHHOCTD
C YYUTEJEM M CBEPCTHHKaMH; paboTaTh WHAWBUAYAJIBHO U B TPYIIIE, HAXOAUTH
o0Iiee perieHue.

4. YMeHUuE CTPOWTh TPOIYKTHBHOE B3aMMOJCHCTBHEC CO CBEPCTHHKAMH W
B3POCJIBIMHU.

IIpenmeTHbIe:

1) B nosnasamenvhoil (unmeniekmyanivHoll) cepe:

1. YcBoeHue cucteMbl HayYHBIX 3HAHUI O )KMBOM NMPHUPOJE U 3aKOHOMEPHOCTSX €€
pa3BUTHSL.

2. ®opMHupoBaHUE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUH O
OHMOJIOTUYECKHX OOBEKTax, IpOIeccax, SBICHUSAX, OBJIAJCHHE IOHATHHHBIM
anmnapaToM OHUOJIOTHH.

3. IIpuoOpeTeHne oOMbBITA WCIONB30BAaHUS METOJOB OWOJIOTHYECKOH HAayKh W
MIPOBEJICHUST HECIIOKHBIX OMOJOTHUECKUX IKCIIEPUMEHTOB JJIsI U3YUEHUS JKUBBIX
OpPraHHU3MOB.

4. TlonumaHue BO3pacTalollei poju eCTECTBEHHBIX HAYK U HayYHBIX UCCIIEIOBAHUMA
B COBPEMEHHOM MHpE.

5. ®opMHUpOBaHHE OCHOB HIKOJIOTMYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTH OLIEHHBATH
MOCJIEZICTBHSI IEATEIBHOCTH YeJIOBEKa B IMpHUpOJIe, BIUsgHUE (HAKTOPOB pUCKA Ha
3JI0POBbE YEJIOBEKA, OCO3HAHNE HEOOXOIUMOCTH COXPAHEHUS PUPOIBL.

6. Hayuntbcsi OOBSICHATH POJIb OMOJOTUM B MPAKTUYECKOW NESATEIBHOCTH JIIOJCH;
MECTa U POJIM YeJIOBEKa B MPUPOJIE.

7. OBnanenue Mmetofamu: HaOmojeHue, omnucanue. lIpoBoauTh Ouonoruyeckue
WCCIICIOBAHMS U JI€TIaTh BBIBOBI HA OCHOBE MOJIYYCHHBIX PE3YJIbTATOB.

8. ®opmupoBaHUe MPEICTAaBICHUN O 3HAYEHUU OMOJOTUYECKUX HAYK B PEIICHUU
J100aIbHBIX TPOOIEM.

9. OcBoeHue MpHEMOB OKa3aHUs MEPBOM IMOMOIIM, PallMOHAIbHAs OpraHU3alus
TpyZa ¥ OTJbIXa.

10. [Tonnmanue cMmbiciia OMOJOTUYECKUX TEPMUHOB. VX mpuMeHeHue mpu penieHue
OHMOJIOTMYeCKHX MPoOIeM | 3a/1a4.

11. ®opmynupoBaHue MPaBHJI TEXHUKH OE30MACHOCTH B KaOWHETEe OHWOJOTHMU TpHU
BBITIOJTHCHUH JTA00PAaTOPHBIX PaboT.

2) B yennocmmuo-opuenmayuonnot cghepe: 3HaTh OCHOBHbIC MTPABUIIA TOBEACHUS B MPUPOJIEC
¥ OCHOBBI 3JTOPOBOTO 00pa3a JKU3HU, MPUMEHATH WX HA MPAKTHKE; OLIEHNUBATD MTOBEICHUE
yenoBeka ¢ Touku 3peHus 30K. [IpuBoauTh qoka3aTenbcTBa B3aMMOCBSI3HM UeIOBEeKa U
OKpY>Kaloliel Cpesbl, 3aBUCHMOCTH 37I0POBBSI YEJIOBEKAa OT COCTOSIHHS OKpYXKaromien
Cpelibl, HEOOXOJUMOCTH 3alTUTHI CPeIbl OOUTAHUS YETIOBEKa.

3) B cghepe mpyoosoii dessmenvhocmu: 3HATh U COOJIOAATH MpaBHia pabOThl B KaOMHETE
OuoJ0ruy, MpaBuia paboThl C OMOIOTHYECKUMU IPUOOpaMU M HHCTPYMEHTaMHU.

4) B cepepe ¢puzuueckoii dessmenvHocmu: JEMOHCTPUPOBAHHE HABBIKOB OKa3aHUS TEPBOIl
MOMOIIM TPH OTPaBIEHUH SOBUTHIMU PACTCHHSIMH W TPUOAMH, YKyce STOBHTHIMHU
KUBOTHBIMH.

5) B scmemuueckoii c¢hepe: ONCHHUBATH C OSCTETHUYSCKOW TOYKH 3PCHUS KPacoTy H
pa3HooOpa3ue Mupa MpUpoIbL.

Kpurtepun oneHnBanus 3HAHUH ydalmmxcs

OT1MmeTKa «5» CTaBUTCS, €CJIN YYCHHK:

JIOTHUYHO H3J1ara€t OCHOBHBIC ITOJIOXKCHUA yqe6H0r0 Marcpuala, Ipu3HakKu OMOJIOTMYECKUX
O6’LCKTOB, IMpoueCCOB U HBJICHI/Iﬁ, PAaCKpbIBACT UX CYIIHOCTb U B3AUMOCBS3b,



® KOHKPETHU3HPYET TCOPETUUECCKUE MOJIOKEHHUS ITPUMEpPaMH, HAyYHBIMHU (haKTaMH;

® JIEMOHCTPHUPYET BIAJCHHE YMEHHUSIMH 0000IaTh, aHAIU3UPOBAThH, CPABHUBATH
Ouooru4eckre 0ObEKTHI U MPOLIECCH K HA OCHOBE 3TOTO JIENAET BHIBOJIBI;

® JIEMOHCTPUPYET 3HAHHS O MPU3HAKAX OMOJIOTHYECKUX 0OBEKTOB (KJIETOK, OPraHOB, CUCTEM
OpPraHOB U OPTAaHU3MOB PACTCHHIA, )KUBOTHBIX, TPHOOB, IKOCHCTEM); O CYIITHOCTH
OMOJIOTHYECKHUX MPOIECCOB (0OOMEH BEIIECTB, TPAHCTIOPT BEIIECTB, POCT, pPa3BHUTHE,
pa3MHOXKEHHUE, pa3ipakKUMOCTh);

® JIEMOHCTPUPYET YMEHHS: OOBSICHATH POJIb PA3IMUHBIX OPTAHU3MOB B MIPUPOE, UX
B3aUMOCBS3b, HEOOXOIMMOCTD 3aIIUTHl OKPYXKAIOIIEH CPeIbl; Pacro3HaBaTh U OMUCHIBAThH
Ha KUBBIX 06’beKTaX nu T3.6JII/II_IaXI OpI‘aHbI IIBETKOBOT'O paCTeHI/ISI, OpI‘aHbI U CUCTCMBI
OpPraHOB YKMBOTHBIX, BBISIBJISTH THIT B3aUMOJICHCTBHUS Pa3HBIX BUJIOB B SKOCHCTEME,
COCTaBJIATH LCIIN IMTUTAHUA,

® He JOMyCcKaeT OMOIIOTUYECKUX OMIMOOK M HETOUHOCTEH.

OT1MmeTKa «4» CTABUTCS, €CJIH YYEHUK:

® HE NOJHOCTBIO PACKPBHIBAET TEOPETUUYECKUE MOJOKEHUS U HEJOCTATOYHO LIUPOKO UX
WUTFOCTPUPYET MPUMEPaMH, IPUBOIUT HE BCE DJIEMEHTHI CPAaBHEHHUST OOBEKTOB U SIBJICHUH,
JIOITYCKaeT OMOIOTHUECKUE HETOYHOCTH, HETPyOble OMOIOTHUECKHUE OIINOKY;

® JIEMOHCTPUPYET OCBOCHHE BBIIICHA3BAHHBIX 3HAHUM, JOIMYCTUB MIPU 3TOM HE3HAUUTEIIbHbBIE
OMOJIOTHYECKHUE TIOTPEITHOCTH U HETOYHOCTH, HEJIOCTATOYHO YETKO BJIAICET YMECHUSMHU
paCHOSHaBaTL, yCTaHaBHI/IBaTB B3auMMOCBA3U, aHaHI/IBI/IpOBaTB OGT:GKTBI, Hpoueccm, SIBJICHUS.

® JIONyCKaeT He3HAYHMTEJIbHBIE OMOJIOTHYECKHE IMOTPEIIHOCTH U HETOYHOCTH, HEIOCTAaTOYHO
YCTKO I[CMOHCTpI/IpyeT BJIAICHUC YMGHI/UIMI/I HpI/IMeHSITI) HOJ'Iy‘IeHHI)IC 3HAHUSA OJIs1
O0BSICHEHUS JKU3HEIEATETHHOCTH U3yYCHHBIX OPTaHU3MOB.

OT1MmeTKa «3» CTABUTCS, €CJIH YYEHUK:

e UMeeT HemoJHbIe (hparMeHTapHbIe 3HAHUSI 00 OCHOBHBIX MPU3HAKAX JKHUBOTO,
MIPOSIBJISIONINXCS HA BCEX YPOBHSAX OpraHU3AIMK, 00 0COOCHHOCTSIX CTPOCHHS 1
KU3HCACATCIBbHOCTHU paCTeHI/Iﬁ U ) KUBOTHBIX, HeBepHO TpaKTyeT 6I/IOJIOFI/I‘I€CKI/I€ IIOHATHUA, HC
pPacKpbIBaeT CYIIHOCTH IIPOLIECCOB U SBJICHHM, JIeJaeT HEMPABWIbHBIC BHIBOJIBI, JOITYCKACT
HNCKAXCHUS B yCTaHOBJIeHI/II/I HpI/I‘-II/IHBI U CICACTBUA SABJICHUA,

® 1MeeT OTPHIBOYHBIE 3HAHUS 00 IKOIOTUYECKUX (PaKTOpax, ’KOCUCTEMaxX, HEBEPHO
pPacKpbIBaeT CYIIHOCTh OMOJIOTHUECKHUX MPOIIECCOB M SIBJICHUH, HE B TIOJIHON Mepe
OBJIaA€BaAcT YMGHI/ISIMI/I OHpeI[eJISITB, OIINCHIBATH, paCH03HaBaTB, aHaJII/I3I/IpOBaTB O6'L€KTLI 158
SIBJICHU,

OT1MmeTKa «2» CTABUTCSH, €CJIH YYCHUK:

® JIONyCKaeT IrpyObIe OMOJIOTHYECKHE OIIMOKH, PUBOIUT OTPHIBOYHBIC CBEJICHUS, TPHUMEDHI,
HC UMCHOIIIMEC OTHOUICHUS K KOHerTI/ISaHI/II/I TGOpCTI/I‘ICCKI/IX HOHOX(@HHﬁ, HJINX OTBET
MOJIHOCTBIO OTCYTCTBYET;

® JIONyCKaeT rpyObIe OMOJIOTHYECKHE OIIMOKH, HE JIEMOHCTPHUPYET BlIaJieHUE 0011eydeOHBIMU
158 HpaKTI/I‘-IeCKI/IMI/I YMGHI/IHMI/I 1 HaBBIKaMU, HC CHOCO6CH q)OpMy.]II/IPOBaTB OTBCTHI HA
HaBOJISAIINE BOIPOCH! YUUTEIS;

U3JIaraeT JINIIb OTICIIBHBIC SJIEMEHTHI 3HAHUH, HE CBS3aHHBIC MEXK Ty COO0H, TomycKaeT
rpyObIe OMOJIOTHYECKHUE OITMOKH, HE MOYKET IPUMEHUTH TOJYYCHHBIC 3HAHHUSA 00 OpraHu3Me

YCJIOBCKA B HpaKTquCKOfI OCATCIIBHOCTU U HOBCCI[HCBHOﬁ JKN3HU.

Ouenka 6binojaHenus npaKkmuyeckux (1adopamopnvix) paoom
OrMmerka "5" craBuTCS, €CIIN YUCHHK:

1. IIpaBUIBHO ONpeEeInII LEb ONbITA.
2. BeimonHui paboTy B OJTHOM 00beMe ¢ cOOII0AeHHEM HE00X0MMOH 1OCIe10BaTeIbHOCTH
IIPOBEJICHUS OIIBITOB U U3MEPEHUM.



3. CaMOCTOSTENHHO U PAIIMOHAIBHO BRIOPAI M MIOATOTOBHII JIJISl OTIBITA HEOOXO0IUMOE
000py/I0BaHUE, BCE OIBITHI IPOBEJI B YCIOBUAX U PEKUMAX, 00ECIIEUNBAIOIINX MTOJIyYeHUE
PE3yNbTAaTOB U BHIBOJIOB C HAHMOOJBIIEH TOYHOCTBIO.

4. HayuHo rpaMOTHO, JIOTHYHO ONUcas Ha0I0ieHus: U copMyIupoBaj BEIBOBI U3 OnbiTa. B
MPECTaBICHHOM OTYETE MPABHIBHO M aKKYPAaTHO BBIMOJIHII BCE 3aITUCH, TaOIHIIbI, PUCYHKH,
rpaduKy, BEIMUCICHUS U CJIETall BBIBOIBL.

5. IIposiBIsieT OpraHu3allMOHHO-TPYAOBBIE YMEHUS (ITOJIEPKHUBAET YUCTOTY paboyero Mecta u
MOPSAZIOK Ha CTOJIe, PKOHOMHO HCIIOJIb3YET pacXOJHbIe MaTepUasbl).

6. DKCIIEpPUMEHT OCYILECTBIISIET M0 IJIaHY C YYETOM TEXHUKH 0€30MaCHOCTHU U MpaBUil paboOThI ¢
MaTepualiaMu 1 000pyIOBaHUEM.

OtMmertka "4" craBuUTCS, €CIIN YUCHUK:

1. OnbIT IPOBOINI B YCIOBUAX, HE 00ECIIEUNBAIOIIUX JOCTATOUHON TOYHOCTH U3MEPEHUIA.

2. JlomyuieHo ABa-Tpy HEIOYETA.

3. HomymieHo He Oosiee 0JHOM HETPyOOoit OMOKH U OJTHOTO HEOYETa.

4. DKCIEpUMEHT MPOBEJIEH HE TOJIHOCTHIO.

5. B onucanuu HaOMIOIEHUH U3 OTBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CZEIAN HETIOJIHBIE.
Otmerka "3" cTaBuTCA, €CJIU YYCHUK:

1. IIpaBUJIbHO OIpeeuII Leib ONbITa; PadOTY BBINOIHSET IPABUIIBHO HE MEHEE YEM
HaTOJIOBUHY, OJJHAKO 00BEM BBIITOJTHEHHON YaCTH TaKOB, YTO ITO3BOJISIET MOJIYIUTh MPABIIILHBIE
Pe3yIbTaThI U BBIBOJIBI [0 OCHOBHBIM, PUHIMITHAIBHO BaXKHBIM 3a/1a4aM paOOThI.

2. [Tog6op oGopynoBaHus, 00bEKTOB, MATEPUAIIOB, a TAK)Xe PAOOTHI IO HAYaIy OIbITa MPOBET C
MOMOIIBIO YUUTEIIS; WU B X0J1€ TPOBECHHS OIbITa U U3MEPEHHM ObLITH TOMYIIIEHBI OITUOKHU B
ONMCaHUU HabOoAeHU, (POPMYIHPOBAHUH BHIBOIOB.

3. OmbIT IPOBOMIICS B HEPAIIMOHABHBIX YCIIOBHSIX, YTO TIPUBEINIO K MOIYYEHHUIO PE3YIIBTATOB C
O0JIBIIeH MOTPENTHOCTHIO; MIIH B OTYETE OBUIN JIOMYIIEHBI B OOIIEH CI0KHOCTH HE Ooiee ABYX
oIMOOK (B 3aMUCAX €IUHUIl, U3MEPEHUSIX, B BBIYUCIECHUSX, Tpadukax, Tabaunax, cxemax, u T.11.)
HE IPUHLIUIHAIBHOTO AJIs JaHHON paboThl XapakTepa, HO MOBIHUSBIINX HA PE3YIbTAT
BBITTOJTHEHHUS.

4. lommyckaet rpy0yro ommOKy B X0JI¢ dKCIIepuMeHTa (B 00BICHEHUH, B 0()OpPMIICHUH paOOThI, B
COOJIOICHNH TIPAaBUJI TEXHUKU 0€30MaCHOCTH NP paboTe ¢ MaTeprajaMu U 000PyIOBaHHEM),
KOTOpasi UCIIPABIISAETCS MO TPEOOBAHUIO YUUTEIIS.

Otmerka "2" cTaBUTCH, €CJIM YYEHUK:

1. He ompenenui caMOCTOSATENBHO 1I€J1b ONbITA; BHINOJIHUI padOTy HE MOJHOCTHIO, HE
MOJITOTOBUJI HY)KHOE 000pyJJ0BaHHE B 00BEM BBITIOJTHEHHOW YacTH pabOTHI HE TIO3BOJISIET
CeNaTh MPABUIBHBIX BHIBOIOB.

2. OnBITHI, U3MEPEHUS, BEIYUCICHUS, HAOMIOIEHUS IPOU3BOAMINCH HETPABUIIBHO.

3. B xozne pabGoThl 1 B 0TUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B
TpeboBaHUsAX K orleHKe "3".

4. Nomyckaet nBe (u 6osee) TpyObIie OMMOKH B XOJI€ SKCTICPUMEHTA, B OOBSICHEHUH, B
odopmiieHnn paboThl, B COOIIOICHUH TPaBUII TEXHUKH O€30MMaCHOCTH MPHU padboTe ¢
BEIIECTBAMU U 000PYZI0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUThH JIaXe M0 TPEOOBAHHIO YUUTEI.

Conep:kanue nporpaMmmbl
9 kJaacc



OO0mme OHoOIOrNYECKHE 3AaKOHOMEPHOCTH. 68 yacoB

Tema 1. Oougue 3axonomeprnocmu xcusnu (5 4 )

Buonoeus — nayka o sgcueom mupe bruonorus — Hayka, HcCIeAyromas Ku3Hb. M3yuenne
Ipupobl B 00ECTIedeHNH BBDKUBAHUS Jfofei Ha 3emie. buonorus — cucrema pasHbIX
Onosornyeckux oodnactei Hayku. Posib 6MONIOTHN B IPaKTHUECKOM A TETLHOCTH JTIOIEH
Memoowvr  buonocuueckux uccireooganuii MeTOIbl H3YUYEHHUS IKUBBIX OPraHU3MOB:
HaONIO/IeHNe, W3MEpeHHe, CpaBHEHHE, ONHMCAaHHEe, OSKCIIEPUMEHT, MOJCITUPOBaHHE.
[lpaBuna paboTel B KaOuHETEe OHONOTMM C OHOJOTMUYECKUMH TpUOOpaMu U
MHCTPYMEHTaMHU

Obwue ceoticmsa dHcusvix opeanuzmos OTIUIUTENBHBIE TPU3HAKU KHUBOTO U HEKUBOTO:
XMMHUYECKHH COCTaB, KJIETOYHOE CTPOEHHE, OOMEH BELIeCTB, pPa3MHOXXEHHE,
HACJIEZICTBEHHOCTh, W3MEHYMBOCTh, POCT, PA3BHUTHE, Pa3IPaXHUMOCTh. B3amMoCBs3b
KMBBIX OPIaHU3MOB U CPEJIbI

Mnuoeoobpazue ¢popm scusnu Cpensl KU3HH Ha 3emiie 1 MHOrooOpa3ue MxX OpraHu3MOB.
Knerounoe pazHooOpas3ue opraHu3MOB M HX IapcTBa. Bupyckl — HekieTrouHas (opma
*u3HU. Pa3zHooOpa3me Omocuctem, oToOpaXkaromiee CTPyKTypHBIE YPOBHH OpraHU3aIMH
KHU3HU

Tema 2. 3akonomepnocmu Hcu3Hu Ha KiemouyHom ypoere (10 u)

Mnozcoobpazue kremox OO0001IEHHE paHEe H3YUYEHHOro Mmarepuaiga. MHoroobpasue
TUIOB KJIETOK: CBOOOJHOXKMBYILIME U OOpa3yloolliue TKaHHW, MPOKAPHOTHL, dYKApPUOTHI.
Posb y4€HBIX B U3y4EHHUH KIIETKHU.

Xumuueckue eewjecmea 6 kinemke OO000IIEHNE paHee HW3YYEHHOr0 MaTepuaa.
Oco0eHHOCTH XMMHMYECKOT0 COCTaBa >KMBOM KIETKH M €ro CXOACTBO y pa3HbIX THUIIOB
kjIeTok. Heopranmueckue u opraHuyeckue BemiecTBa kieTkd. ConepikaHue BOIbI,
MUHEPAJIbHBIX COJIEH, YTIIEBOIOB, JINIIUIOB, OEIKOB B KJI€TKe U opranusMe. Mx ¢pyHkunn
B )KU3HEJCATEIBHOCTH KIETKU

Cmpoenue xknemxu CTpyKTypHbIE 4YacTH KIETKU: MeMmOpaHa, SApo, IUTOIUIa3Ma C
OpraHouJiaMH U BKJIFOUEHUSIMU

Opeanouodvr xknemku u ux @yukyuu MemOpaHHblE U HeMEMOpaHHBIE OPTaHOWJIBI,
OTJIMYUTEIbHBIE OCOOCHHOCTH UX CTPOCHUS U QYHKIIUN

Obmen sewpecme — ocnosa cyujecmeosanus kiemxu Ilonatue o6 oOMeHe BEIeCTB Kak
COBOKYITHOCTM OMOXMMMYECKHX peakluil, o0ecneunBaromux KHU3HEACITEIbHOCTD
KJIETKA. 3HAa4eHHEe AacCUMWIALIMM U JUCCUMWIALIMM B KieTke. PaBHoBecue
HHEPreTUYEeCKOro  COCTOSHUS ~ KJIeTKH —  ofOecneueHMe €€  HOPMAJIbHOI'O
(GyHKIMOHUPOBAHUS

buocunmes 6enxa 6 acusoti knemxe IlonsTHe 0 OGMocuHTE3e. DTambl cuHTE3a Oenka B
KJeTke. Pojib HyKJI€MHOBBIX KUCIOT U pUOOCOM B OMOCHHTE3€ OEJIKOB

Buocunmes yaneo0006 — pomocunmes Ilonsatue o poTocuHTE3E KaK MPOLECCE CO3IAHUSL
YTJIEBO/IOB B )KMBOI KieTke. [IBe ctanuu (oTOCHMHTE3a: CBETOBAs M TEMHOBAs. Y CIOBUA
MpoTeKaHus (HOTOCHHTE3a U €T0 3HAUEHUE JJIs1 TPUPOJIbI

Obecneuenue knemox sHepeueu I[loHATHE O KIETOYHOM [BIXaHUM Kak O TIpolecce
obecrieueHus KieTKM HSHeprued. Craauy KJIETOYHOTO JbIXaHMs: OeCcKHCIOpOoJHas
(pepmenTaTUBHAS, WK TIUKOIN3) U KUCIOpOJIHAs. Poib MUTOXOHIpHIA B KIETOUHOM
TbIXaHUU

Pasmnooicenue knemku u e€ srcusnennvil yuka Pa3MHOXKEHHUE KIIETKU ITyTEM JICIEHUS —
o011ee CBOMCTBO KJIETOK OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHm3MoB. Kietounoe
JieJIeHUe y MIPOKapHoOT — JIeJIeHNe KIETKU HaziBoe. /leneHue KIeTku y aykapuor. Muros.
®a3pl MuTO3a. JKU3HEHHBIH LUK KJIETKU: MHTEepda3a, MUTO3. Pa3neneHue KIeTOYHOTO
COJICPKHMMOTO Ha JIBE JOUYEPHHE KIIETKH.



Jlabopamopnsie pabomul.
1.

HOT0oOOpa3ue KIeTOK dykapuoT. CpaBHEHUE PACTUTENBHBIX U JKUBOTHBIX KIETOK
2.

ACCMAaTPUBaHUC MUKPOIIPCIIAPATOB C ACTIAIUMUCH KIICTKAMU

Tema 3. 3aKOHOMEPHOCHU HCUHU HA OP2AHUMEHHOM yposHe (17 1)

Opeanusm — omxpoimas ocusas cucmema (6buocucmema) OpraHu3M Kak >KUBas
cuctema. KoMIOHEHTBI CUCTEMBI, X B3aUMOJEHCTBUE, 00ECIIEYHBAIOIIEE IETOCTHOCTD
OHMOCHCTEMBI «OpTaHnu3My. Perymsnus npoueccoB B Onocucreme

bakxmepuu u  eupycer  Pa3HooOpa3zue ¢GopM  OpPraHM3MOB:  OJHOKJIETOYHBIC,
MHOTOKJIETOYHBbIE M HEKJIeTOuHble. bakTepun Kak OJHOKJIETOUHBIE JOsI€pHBIC
opranm3Mbl. Bupychl kak HekJeTouHas ¢opma ku3HH. OTIHYUTENbHBIE 0COOCHHOCTH
OaxTepuii U BUpycOB. 3HaueHUE OaKTepuil U BUPYCOB B IPUPOJIE

Pacmumenvuwiii  opeanuzm u e2o ocobennocmu I'naBHBIE CBOWCTBA PACTCHHM:
aBTOTPO(PHOCTH, HECITIOCOOHOCTh K AKTUBHOMY IEPEABIKEHHUIO, pa3MeIlleHHe OCHOBHBIX
yacTel — KOpHA W mobera — B ABYX pasHbIX cpeaaX. OCOOCHHOCTH pacTUTEIHHOU
KJIETKU: TPHUHAUICKHOCTh K JyKapuoTaM, Hajudue KJICTOYHOW CTEHKH, IJIACTHI U
KpynHbeIX Bakyojed. CrocoObl pa3MHOXKEHHUS pAcTEHUH: II0JIOBOE U Oecrosioe.
Oco0eHHOCTH TOJIOBOTO Pa3MHOXKeHUS. THUITBI 6ecronoro pa3MHOKEHHUs: BEreTaTUBHOE,
CIopamu, JIeJICHUEM KJIETKU Ha/IBOe

Mmnoeoobpaszue pacmenuti u 3uaveHue 6 npupode OOO0OIICHWE paHEEe H3IYICHHOTO
MaTepuasia. MHOroo0pasue pacTeHuil: cropoBble U ceMeHHble. OCOOEHHOCTH CITOPOBBIX
pacTeHHIA: BOJOPOCIICH, MOXOBHIHBIX, TTAIIOPOTHUKOB, XBOIIEH W IJIAYHOB; CEMEHHBIX
pacTeHHii: TOJOCEMEHHBIX M I[BETKOBBIX (MOKpBITOCEMEHHBIX). Kiaccel otnena
[[BeTKOBBIC: ABYAOIBHBIE U OJHOMOJBHBIE pacTeHusi. OCOOCHHOCTH U 3HAYCHHE CEMEHHU
B CPaBHEHMH CO CIIOPOH

Opeanusmvl  yapcmea 2epu6o8 u auwiarnuxoe I'pubbl, HX CXOACTBO C JIPYTUMHU
JYKapUOTHYECKUMHU OPTaHU3MAaMH — PACTCHUSMH M KHUBOTHBIMH — U OTJIMYUE OT HUX.
Crneuunduyeckue cBoiictBa Tpub0B. MHOroobpaszue M 3HaueHUE TPHOOB: IJIECHEBBIX,
MUIATIOYHBIX, TTApPa3UTHUECKUX. JIMTIMAHUKN Kak 0COOble CHMOMOTHYECKHUE OPTaHHU3MBL;
UX MHOTOOOpa3ue u 3HaUeHHe

JKueommwiti opeanusm u ezo ocovennocmu. OCOOEHHOCTH >KUBOTHBIX OpPTaHH3MOB:
MPUHAJICKHOCTh K OJYKapuoTaM, TeTepOTPOPHOCTh, CHOCOOHOCTh K aKTHBHOMY
MepeBIKEHNI0, 3a00Ta O TMOTOMCTBE, MOCTpoiKka kil (THE3H, HOp). [eneHue
KHUBOTHBIX TI0 cmocobaM JOOBIBaHUS MHINU: PACTUTEIBHOSIHBIC, XHUIIHbBIE,
napa3uTHYECKHe, MaJalbIINKH, BCESIHbIE

Mnozcoobpazue scusommuvix JleneHue KMBOTHBIX Ha JBa mojamapctsa: llpocreitmme u
Mmuoroknerounbie.  OCOOEHHOCTH  MPOCTEHIIMX:  PacHpOCTpaHEHUE, MHUTAHHE,
nepenBwKeHue. MHOTOKJIETOUHBIE >KUBOTHBIE: OECHO3BOHOYHBIE M IO3BOHOYHBIE.
Oco0eHHOCTH pa3HbIX THUINOB OECMO3BOHOYHBIX JKMBOTHBIX. (OCOOEHHOCTHM THUMA
XopaoBblie

Cpasnenue ceoticme opeanuzma uenogexka u xcueomusix O000IICHHE paHee U3YUCHHOTO
Matepuana. CXOJICTBO deIOBeKa W KHUBOTHBIX. OTIMYME 4YeNOBEeKa OT >KUBOTHBIX.
CucteMbl OpraHoB y 4YeJOBEKa KaK OpraHu3Ma: NHIIEBapUTENIbHAs, IbIXaTelbHas,
KPOBEHOCHAas1, BbIAENUTEIbHAs. Opranbl 4yBCTB. YMCTBEHHBIE CIIOCOOHOCTH YENIOBEKA.
[Tpuuunnel, 00yCIOBIMBAIOIIME COIL[MAIbHBIE CBOMCTBA YEJIOBEKa

Pasmnooicenue oncusvix opeanuzmoe TwIBI pa3MHOXKEHHUsS: I0OJIOBOe U Oecmoloe.
OcoOeHHOCTH TOJIOBOTO PAa3MHOXKEHMS: CIMSHHUE MYXKCKUX M IKEHCKUX TaMer,
OIJIOZOTBOPEHHE, O0pa3oBaHME 3UTOTHL. becmojoe pa3MHOXXEHHE: BETreTaTHBHOE,



o0Opa3oBaHHE CIIOp, JAEJIEHUE KJIETKM HajaBoe. buoiornuyeckoe 3HaueHUEe MOJIOBOTO U
6ecrosnoro pazMHokeHusi. CMeHa MOKOJIeHH — OECIoIoro U MOJIOBOTO — Y )KMBOTHBIX
Y PaCTCHUI
Unousuoyanvrnoe pazeumue opeanuzmoe llonstue 00 ontorenesze. Ilepuoss
OHTOT'€HE3a: YMOPHUOHAIBHBIA M TOCTIMOpHOHAIBHBIA. CTaauu pa3BUTHUS IMOpPHOHA:
3UroTa, IpodiieHue, racTpyia ¢ quddepeHranmeii KIeToK Ha SKTOAepMY, SJHTOJIEPMY H
Me307epMy, opraHorene3. (OcoOeHHOCTH Tmpolecca pa3BUTUS SMOpHOHA, €ro
3aBUCUMOCTh OT cpeabl. OcoOEHHOCTH MOCTAIMOPHOHAIBHOTO pa3BUTHA. Pa3ButHe
KUBOTHBIX OPTraHU3MOB C MPEBpAIllEeHuEM U 0e3 MpeBpalleHuUs
Obpasosanue nonosvix kiemox. Meiios IloHsTHE O TUTUIOMIHOM U TaIIOWIHOM Habope
XpoMocoM B kieTke. JKeHCKkue M My>XCKHE€ TOJIOBBbIE KJIETKH — rameThl. Meio3 kak
ocoObIii Tum gneneHust kieTku. [lepBoe m BTOpoe peneHue wmeinosza. [lonsitue o
CIIEPMATOTE€HE3€ U OOTCHE3E
H3yyenue mexanusma HacneocmeenHocmu Haganno uccneqoBaHUN HACIEICTBEHHOCTH
oprauu3moB. [lepBelii Hayusblii Tpya I'. Mengens u ero 3HadyeHue. JlocTmxeHHs
COBPEMEHHBIX MCCJIEIOBAHUIN HACIEACTBEHHOCTH OPraHU3MOB. Y CIIOBUS ISl aKTUBHOTO
Pa3BUTHS UCCIECOBAHUI HACIEACTBEHHOCTH B XX B.
Ocnoguvle  3aKoHOMepHOCMU — Hacledcm@eHHocmu — opeanusmos  llonatue o
HACJIEICTBEHHOCTH U croco0ax Mepenayu MpU3HAKOB OT poauTesneit notoMctBy. Habop
XpoMocoM B opranmu3me. ['eH u ero cBoiictBa. 'enotun u ¢peHoTurn. MI3MeHIHBOCTH U €€
MIPOSIBIICHUE B OPTaHU3Me
3axonomepnocmu  usmenuueocmu  llonsiTue 00 HM3MEHUMBOCTHM U €€ POIU IS
opranu3moB. HacnencrBeHHass W HEHACHEACTBEHHAss  M3MEHYMBOCTh.  THIBI
HACJIE/ICTBEHHOM (T€HOTUIHYECKON) U3MEHUNBOCTH: MyTallMOHHAsl, KOMOMHATHUBHAS.
Henacneocmeennas uzmenyueocms IloHSATHE O HEHACTEICTBEHHOU ((hEHOTHITMYECKOIN)
W3MEHUYUBOCTH, €€ MPOSBICHUH Y OPraHU3MOB U POJIM B HX KUIHEACATEIHHOCTH.
3HAKOMCTBO C IPUMEpaMH HEHACJIEICTBEHHOW N3MEHUYMBOCTH Y PACTEHUM U )KUBOTHBIX.
Ocnogvl cenexyuu opeanusmoé llonstue o cenexkunu. Mcropus pa3BUTHS CENIEKLHU.
Cenexuuss kak Hayka. OOmMe MeTOAbI CENIEKIMH: HCKYCCTBEHHBIH  0TOOD,
rubpuauszanus, wmyrareHe3. Ceyekuus pacTeHHH, JXUBOTHBIX, MHUKPOOPIraHHU3MOB.
HcnonpzoBanue MUKPOOOB YEIOBEKOM, ITOHATHE O OMOTEXHOJIOTHUHU
Jlabopamopuvie pabomol.
3. BhisBneHHEe HACIEICTBEHHBIX U HEHACIEICTBEHHBIX MPU3HAKOB y PACTCHUN Pa3HBIX
BHJIOB
4. H3yueHue U3MEHYMBOCTH y OpPraHU3MOB

Tema 4. 3akonomepHocHU RPOUCXO0XHCOCHUA U PA36UMUA HcU3HU Ha 3eme (20 u)

Ilpeocmasnenuss 0 603HUKHOBEHUU OJHCU3HU HA 3emie 6 UCMOPUU eCmecmBO3HAHUS
['unote3sl mpoucxoxaeHust >xku3Hu Ha 3emsie. Onbitel @. Penu u JI. Ilacrepa,
OIIPOBEPraroIie TUIOTE3bl O CAMO3aPOXKICHUY JKU3HU

CoepemeHnble npedcmasieHuss 0 B603HUKHOBEHUU JHCU3HU Ha 3emie buoxumudeckas
runiore3a A.M. Onapuna. YcnoBusi BO3HMKHOBEHHMS >KU3HU Ha 3emuie. ['mmore3a Jk.
XonaenHa

3nauenue pomocunmesa u OUOIO2UYECKO20 KPY20BOPOMA BEUieCME 8 PA3BUMUL HCUSHU
OcoOeHHOCTH TEepBUYHBIX OpraHu3MoB. llosBneHne aBTOTPO(OB — LMAHOOAKTEPUH.
W3menenus ycnoBui sxu3Hu Ha 3emie. [Ipuunnsl usmenenuil. [lossnenue 6uocdeps
Omanwt pazeumusi xHcusnu Ha 3emae OOIIEe HANPaBICHUE HBOJIIOIUU JKU3HHU. OPBI,
MEpPUOABl U AIOXU B UCTOPUM 3eMiu. BbIXxoJ OopraHu3mMoB Ha cyily. DTalbl pa3BUTHS
KU3HU



Hoeu pazsumus opeanuveckoz2o mupa ¢ 6uonocuu Bo3HUKHOBEHUE uaeil 00 3BOIIOLUN
xuBoro mupa. Teopus somonuu JXK.-b. Jlamapka

Yapnz /lapsun 06 s6o0noyuu opeanudeckoeo mupa ViccnenoBaHus, NpPOBEAEHHBIE
Y. lapBuaoM. OCHOBHBIE TIOJIO)KEHHSI HBOJIIOIMKA BUJIOB, HU3JIOKEHHBIE [lapBHHOM.
JIBUOKyIIMe CHIIBI Mpoliecca BOJIONUU: U3MEHUYUBOCTh, HACJIEICTBEHHOCTh, OOpb0a 3a
CYLIECTBOBAHME U €CTECTBEHHBIH 0TOOp. PesynbTaThl »Bomtounu. 3HaueHue padot Y.
JapBuna

Coepemennvie npedcmasieHuss 06 26onmoyuu opeanuyeckoeo mupa llomynsauus kak
€JIMHUIIA YBOIIOLMH. BakHeuIe NOHATHSI COBPEMEHHOM TEOPUH 3BOJIFOLIUN

Buo, eco kpumepuu u cmpykmypa Bum — OCHOBHas cHUCTeMaTH4ecKas €IMHHUIIA.
[Ipu3Haku Buga kKak ero kpurepuu. llomynsuuu — BHYTPUBHIOBas TPYNIHUPOBKA
poacTBeHHBIX ocoOeit. [Tomymsamus — dopma cymecTBoBaHUS BUIA

Ilpoyeccovr obpaszosanus euooé BumoobpaszoBanue. [loHATHE 0 MHUKPOIBOIIONKH. THITBI
BHJ1000pa3oBaHus: Teorpaduyeckoe U OMOIOTHIECKOe

Maxkpossontoyus kak npoyecc noseieHusi HA0BUOOBbIX 2PYNN OP2aHUu3Mo8 Y CIOBUSA U
3HaueHue auddepennmnanuu Buaa. I[lonstue o MakposBomionuu. JlokazaTenbcTBa
mporiecca  SBONIONMHU:  TMAJCOHTOJIOTHYECKHE,  SMOpPUOJIOTHYECKHE,  aHATOMO-
Mopdosiorudeckue (PyaAUMEHThI U aTaBU3MBI)

Ocnoenvie nanpasnenus ssonoyuu Ilporpecc u perpecc B xuBoMm mupe. Hanpasienus
Ouosiornyeckoro mporpecca: apomopdo3, HAMOANANTALMSA, O0OLas JereHeparus
OpraHU3MOB

IIpumepvl 260110YUOHHBIX Npeobpazosanuil Hcugvlx opeanusmos (O000IEHHE paHee
M3YYEHHOTO Marepuaiia 00 5SBOJIONUU. OBONIONHUS — JIIUTENbHBIM HCTOPUYECKUN
mporecc. IJBOJIONMOHHBIE TIPeo0pa3oBaHUsl JKUBOTHBIX M PACTCHHH. YPOBHHU
npeoOpa3oBaHUiA

Ocnognbie 3aKOHOMepHOCMU 360110YUY 3AKOHOMEPHOCTH OMOJIOTMYECKON SBONIOIUH B
IpUpozie: HEOoOpPaTUMOCTh TPOLEcca, MPOTPECCHBHOE YCIOXHEHHE (OpM IKU3HH,
HEMPOrpaMMUPOBAHHOE Pa3BUTHE KU3HU, aJIallTAI[1H, [TOSIBJICHHE HOBBIX BUJIOB.
Yenosex — npedcmasumenv HCUEOMHO20 Mupa IBONIOLUS NpUMaTtoB. PanHue mpenku
npuMaToB. ['omuHuabI. COBpeMEHHBIE YeI0BEKOOOpa3Hble 00e3bIHBI

Deonoyuonnoe npoucxodxcoenue uenosexka HaxomneHue ¢HakToB O MPOUCXOXKICHUH
yenioBeka. JlokasaTenbcTBa POACTBA YEIOBEKA U KUBOTHBIX. BaxxHeime ocobeHHOCTH
opranm3mMa uenoBeka. [IposiBieHHe OWONOTUYECKUX M COIHUAIBHBIX (DAKTOPOB B
HMCTOPHYECKOM IIPOIeCCe MPOUCXOXKACHHS ueroBeka. OOmecTBEeHHBIH (COIMATbHBIN)
o0pa3 *KU3HU — YHUKAIbHOE CBOMCTBO YEOBEKA

Pannue omanvr  s6omoyuu  uyenoéexa Pannue mpenku denoseka. llepexonm K
MPSIMOXOXKIEHUIO — BBIJAIOIIMICS 3Tam 3BOJIOLMH yenoBeka. CTauu aHTpOIOreHes3a:
MPENIICCTBEHHUKH, YeJIOBEK yMEJbld, JpeBHEHIIMe JII0au, JPEBHHE JIIOJH,
COBPEMEHHBIN YEIIOBEK

Ilo30Hue smanvl 360nt0yuu  yenogexka PaHHHE HEOAHTPONBI — KPOMAHBOHIIBI.
OTnnunTenpHble MPU3HAKK COBPEMEHHBIX JItoJIel. bruoconnanpHas CylHOCTh YeI0BeKa.
Bnusiaue counanbHbIX (PAKTOPOB HA JIEHCTBHE €CTECTBEHHOTO OTOOpa B UCTOPHUECKOM
Pa3BUTUHU YeJIOBEKa

Yenoseueckue pacvl, ux poocmeo u npoucxodxcoeHue YenoBeK pasyMHBIM —
nonuMopdusbril Bua. [lonsitue o pace. OcHoBHBIE THIIBI pac. [IpoucxoxkaeHne u poICTBO
pac

Yenogex kax srcumens duocghepol u e2o enusanue Ha npupody 3emau YenoBeK — KUTEIb
ouochepsl. Biusaue yenoBeka Ha Ouocdepy. YCI0)KHEHHE U MOIUTHOCTh BO3JICHCTBUS
yenoBeka B Onocdepe. CoxpaHeHHE )KU3HU Ha 3emiie — IJIaBHAs 3a/1a4a YeJIOBEUeCTBa
Jlabopamopnas paboma:



5. Ilpucnoco61eHHOCTh OPTAaHU3MOB K Cpejie OOUTaHUS

Tema 5. 3akonomepnocmu 63auUMOOMHOULEHUTI OP2AHU3MOE U cpelbl (15 u)

Yenosus orcuznu na 3emne Cpenbl )KM3HM OpPraHM3MOB Ha 3emule: BOJHAs, HA3€MHO-
BO3/yIIIHAS, TOYBEHHAs, OpPraHW3MEHHas. YCIOBHS JKU3HHM OPraHW3MOB B pa3HBIX
cpemax. Dxosoruueckue GakTophl: A0MOTUIECKHE, OMOTHUECKUE U aHTPOTIOTCHHBIE
Obwue 3axonbl deticmaus Pakmopos cpedvl Ha OpeaHu3mMvl 3aKOHOMEPHOCTH JICUCTBUS
(bakTOpOB cpenbl: 3aKOH ONTHMYyMa, 3aKOH He3aMeHUMocTH ¢akropa. BnusHue
HKOJIOTHYECKHUX (PaKTOPOB HA OpraHW3Mbl. [lepHOAMYHOCTH B JKHU3HU OpPTaHHU3MOB.
doTonepruoan3M

Ilpucnocobnennocme  opeanuzmos K  Oelicmeuro  axmopos cpedvt Ilpumepbl
npucrnocodaeHHocTn opranu3moB. [lonstue o0 amanramuu. PazHooOpasue amanTaiuii.
[TonsiTue o >kU3HEHHOH PopMme. DKOIOrHUECKUE TPYIIIbI OPraHu3MOB

buomuueckue ceasu 6 npupode buotuueckue CBS3U B IPUPOJIE: CETH MUTAHUS, CIIOCOObI
noObIBaHUS MNUIIK. B3aummopelicTBue pa3HBIX BUAOB B MPUPOIHOM COOOIIECTBE:
KOHKYpPEHLUS, MyTyalau3M, CUMOMO3, XUITHHUYECTBO, Mapa3uTu3M. CBs3u OpraHM3MOB
pa3HbIX BUJOB. 3HaUeHUE OMOTUYECKHX CBA3CH

Bzaumocssazu opeanuzmos 6 nonynayuu Ilomymnsiust kak ocoOasi HaJoOpraHU3MEHHas
cuctema, (¢opmMa cyliecTBoBaHus BuAa B npupoje. [loHstue o nemorpapuueckoit u
IIPOCTPAHCTBEHHOU CTPYKType mnomyisiuuu. KonnuecTBeHHbIE MOKa3aTead MOIMYJISILUH:
YHCIICHHOCTD U IIOTHOCTh

Dynkyuonupoganue nonyaayuil 6 npupode JleMorpaguueckue XapaKTePUCTHKU
MOMYJISIIIUA: YUCIEHHOCTh, IJIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTb, BBIKHBAEMOCTb.
Bo3pacTHas cTpykTypa MOMYINSLWH, MOJIOBasi CTPYKTypa momyrsanuu. [lomymsuus kak
Oouocuctema. JlMHaMUKa UYWCICHHOCTH M IUIOTHOCTH MOMYJSAIUH. Perymsius
YHCIICHHOCTH TOMYJISIIIAN

Ilpupoonoe coobwecmeo — buoceoyenos llpuponHoe cooOIIECTBO KaKk OMOILEHO3, €ro
SPYCHOE CTPOEHHUE, SKOJOTMYECKHe HUIIM, MUIIEBbIe e U CeTH MUTaHus. | IaBHbBIN
MPU3HAK TIPUPOJHOTO COOOIIECTBa — KPYTOBOPOT BELIECTB M MOTOK dHepruu. [lonarue
0 Ouorore. Pois BUI0B B OMOIIEHO3€E

Buoceoyenosvl, skocucmemvt u Ouocghepa IKOCUCTEMHAs] OpPTraHU3ALUS KHUBOKH
npupozbl. DyHKIMOHANBHOE pa3iMyue BHJIOB B HKOCHCTeMax (IIPOU3BOAUTEINH,
norpedurenu, pasznaratenu). OCHOBHbIE CTPYKTYpHbIE KOMIIOHEHTBI 3KOCHUCTEMBI.
KpyroBopot BemecTB M MpEBpallleHUs] SHEPIMM — OCHOBHOM MPHU3HAK HKOCHUCTEM.
buocdepa — rinobanpHas 3xocucrema. B.M. Bepnanckuit o 6uocdepe. KomnoneHTsl,
XapaKTepU3yIOIUe COCTaB M CBOWCTBAa OMOC]Ephl: KHUBOE BEIIECTBO, OHMOTCHHOE
BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BemiecTBO. Pojb JKMBOTO BemiecTBa B
ounochepe

Paszsumue u cmena npupoonwvix coobuecms CamopaszButrue OHOT€OIIEHO30B  UX CMEHA.
Cranmuu pa3BuTusi OuoreoreHo30B. [lepBuYHBIE W BTOPUYHBIE CMEHBI (CYKIIECCHUH).
YcToitunBocTh OMOreOleHO30B (PKOCHCTEM). 3Hau€HUE 3HAHUM O CMEHE MPHUPOJHBIX
coo0111eCTB

MHnoeoobpazue buoceoyenosos (akocucmem) O6001ICHNE paHee U3YUEHHOTO MaTepraa.
MHoroo6pa3ue BOAHBIX JKOCHCTEM (MOPCKHMX, IPECHOBOAHBIX) M  HA3eMHBIX
(ecTeCTBEHHBIX M KYJIbTYPHBIX). ATPOOHOTEOIEHO3HI (arpOIKOCUCTEMBI), UX CTPYKTYpa,
CBOICTBA U 3HAYEHUE JIJIS YEJIOBEKA U MIPUPOJIBI

OcHo6Hble 3aKOHbL YCMOUYUBOCMU HCUBOU Npupoobl IUKIMYHOCTH TPOLECCOB B
9KOCHCTEMAX. YCTOWYMBOCTh MPHPOIHBIX JSKOCHCTEM. [IpUUYMHBI yCTOWYMBOCTH
AKOCHUCTEM: OMOJIOTHYECKOe pa3zHoOOpa3ue M CONPsDKEHHAS YHMCICHHOCTh WX BHJIOB,
KpPYroBOPOT BELIECTB U MOTOK YHEPTUHU, IUKINYHOCTH MPOLIECCOB



e DOxonoeuueckue npoodnemvt 6 oOuocghepe. Oxpana npupoovr OO000IIEHUE paHee
M3Y4YeHHOTO Marepuana. OTHOIIEHHE 4YeJOoBeKa K MPUPOJE B HCTOPUU YEIOBEYECTBA.
[IpoGnemMbr Guochepsl: UCTOIIEHUE MPUPOIHBIX PECYPCOB, 3arpsi3HEHUE, COKPAIICHHE
OMOJIOTUYEeCKOro pa3sHooOpasus. PemeHune dKoMOTHYECKHX TMpodieM Ouochepsr:
palnoHaIbHOE HUCIIOIB30BAHUE PECYpPCOB, OXPaHa MPUPObI, BCeoOIllee IKOJIOTHIECKoe
o0pa3oBaHNE HACEICHHUS.

e Jlabopamopuas paboma:

6. OreHKa Ka4ecTBa OKPYKAFOIICH CPeIbl

o DKcKypcus 8 npupooy:

1. Usyyenwue u onmcaHue YKOCUCTEMBI CBOSH MECTHOCTHY
Oxekypcus:

«BeceHHue sBICHUA B IprUpoacH Uiin <<MHoroo6pa31/Ie JKUBOT'O MHpa» (HO BLIGOpy yLII/ITeJ'IfI).




Kane}mapﬂo — TeMaTHYCCKO€ IJIAaHUPOBaAHUE pa3aeia

«OcHoBBI 0011el Onosorun» 9 Kiaace
68 yacos
IInanupyemsie YV ]|
Jlaboparopusble
Tema ypoka aTta /3
yp paboThI A A
IpeIMETHBIE METanpeIMETHbIE JIMYHOCTHbIE
1 2 3 4 5 6 7
1. buonorus —Hayka o 3HaTh onpejeNeHne OBnanenue yueOHbBIMU OpueHnranus B I1.1
KUBOM MUDE. OMOJIOTHHU KaK HAYKH O YMEHUSIMU: paboTaTh C MEXJIMYHOCTHBIX

’KWBOW MPHUPOJIE.
YMeTb: 00BACHATD POJIb
OuoJsIoTHH B
dbopmMHupoBaHUU
COBPEMEHHOM
€CTECTBEHHOHAY4YHOU
KApTUHBI MUDA;
MPUBOJAUTH PUMEPHI
NOCTHKECHUN
COBPEMEHHOU OMOJIOTHUH

y4eOHO! U CIPaBOYHOMN
JUTEPATyPOU, JIOTHYHO
u3JaraTh MaTepualr;
yMeHue paboTatsb C
uHbopMaluen:
CaMOCTOSITEJIbHO BECTH
TIOVCK UCTOYHHUKOB
(cripaBOYHBIC U3/IaHUS HA
IIeYaTHOW OCHOBE U B
Bune CD,
NIEPUOTNIECKUE
U3JIaHUS, PECYPCHI
HuTepHeTa); MPOBOJNUTH
aHanmu3 U 00paboTKy
nH(bOpMaIuu.

OTHOIIIEHUAX. YMEHHE
BBIJICIIATh HPDABCTBEHHBIN
aCIIeKT MOBEJICHUA.
Camoornpenenenue




2. Meronn! 3HaATh: METOIBI OBJajieHHe Y4eGHBIMU Opuenranus B I1.2
OMOJIOTNYECKUX U3YUYCHHSI KUBBIX MEXIIMYHOCTHBIX
HCCIIEIOBAHHIA. OpTaHN3MOB: YMEHUAMH PaboThI ¢ OTHOIIEHUSIX. YMEHHUE
HaOmroeHue, 71a00paTOPHBIM BBIJICJIATh HPABCTBCHHBIH
U3MEPeHUe, CPABHEHHE, | o5onynonanmem ACTIEKT MOBEICHUS
OIMCaHMe, SKCIIEPUMEHT,
MOJIEITHPOBAHHE; COOJIIOICHNE TEXHUKHU
npaBuiia paboThl B 0€30I1aCHOCTH,
kabunere Guonornu ¢ 00BACHATH Ha3HAUEHHE
OMOJOTUYECKIMHU
NpHGOpaMI 1 METO/I0B UCCIIEIOBaHHS
UHCTPYMEHTAMHU
3. OO6mue cBoiicTBa 3HaTh NpU3HAKU KUBBIX | OBlageHue dopMupoBaHue I1.3
KMBBIX OPIaHU3MOB. OpPTraHU3MOB. UCCIIEI0BATEIbCKUMHU MI03HABATENIbHBIX
YMeTb: XapakTepu30BaTh | YMEHHUSMU: ONPEICIATh | HHTEPECOB M MOTHBOB K
CYIIHOCTb LIeJIY, STalbl U 3aJ1a4u U3YyYEHHIO OMOJIOTHH U
OMOJIOTUYECKHUX paboThI, CaMOCTOATENBHO | OOIICHHUIO C IIPUPOJIOH

npoleccoB: oOMeHa
BEULIECTB U MIPEBPALLCHUS
SHEpruH, pocra,
pa3BUTHSA, PA3MHOKEHUS,
HACJIE/ICTBEHHOCTH;
JTOKa3bIBaTh, YTO KUBBIC
OpTaHU3MbI- OTKPBIThIE
CUCTEMBI.

MOJIEJINPOBaTh U
IPOBOJIUTH HAOJIIO/IEHUE
U Ha €ro OCHOBE
IMOJIydaTb HOBBIC 3HAHMA,
OCYILECTBIISATh
(¢uKcHpOBaHUE U aHAIIN3
(aKTOB MU SBICHUH.




4. Muoroo6pasue Gpopm 3HaTh onpeeIcHue YMeHue cinymarhb u OBJIaIeHNe I1.4
KU3HU. HOHATHS «TAKCOHY, BCTYNaTh B JUAJIOT.

YPOBHH OpTaHU3aluN [TnmanupoBanue cBoei VHTCTLICKTYalbHBIMH

XKHU3HH, pa3HOOOpa3ue NS TeIbHOCTH IS YMEHUSIMH (CPaBHUBATH,

ouocucrem. peLIeHHs TOCTaBIEHHOMN KITaccH(UIMPOBATS,

YMeTb xapakTepu3oBaTh | 3aaa4yu. OBiajeHue

[apCTBa KUBOU y4eOHBIMH YMEHUSIMHU: ycTaHaBIMBATD

OPUPOIBIL. JIOTMYHO U3JaraTh PUYHHHO-

YMeTh: 00BIACHATH MaTrepuan; CIIC/ICTBEHHBIC CBSI3H,

0COOEHHOCTH CTPOCHMS U | aHAIU3UPOBATH TEKCT,

KU3HENEATEILHOCTH Ta6uIy, pucyHOK M Ha | AC71aTh 0000MmenHs 1

BHUPYCOB, JTOU OCHOBE BBIBO/JIbI).

XapaKTepu30BaTh (bopmMynupoBaTh

CTPYKTYpPHBIE YPOBHHU BBIBOJIBI.

OpraHu3aluy JKU3HU
5.000061mmeHne 1 § XapvaKTepI/ISOBaTB Haxonuts B UHTepHeTe OBnazeBatb yMEHUEM
cHCTeMaTH3alus 3HaHUH | CBOWMCTBA KUBOTO apryMEHTHPOBAThH CBOIO
o rinase «Oouue AOTOTHUTCIIEHYIO TOYKY 3pEHUs NIPH
3aKOHOMEPHOCTH KHU3HI» uHpopMaLuio oo 00CYXIIeHUH

VIEHBIX-GHOIOTaX poOJIEMHBIX BOIIPOCOB
TEMBI

6. MHoroo0pazue 3HaTh: OCHOBHBIE DUKCUPOBATH Haxonuts B MuTepnere u | Nel. MHoroo0paszue
KJIETOK. HOJIOKEHHUS KJIETOUHOU pe3ynbTaThl HAOMIOACHUS | Ha3bIBaTh MMEHA YUEHBIX, | KJIETOK HYKapHOT. IS5

TCOpI/II/I, OTJINYUTCIIBHBIC
MPU3HAKHU KIETOK
MPOKAPHUOT U DYKAPHOT,
XapaKTepUu30BaTh
CYHIGCTBGHHBI HpI/ISHaKI/I
KN3HCACATCIBbHOCTU
CBOOOTHOKHUBYIIICH
KIIETKU U KIIETKH ,
BXOJAIIEH B COCTaB
TKaHU, CpaBHI/IBaTL

U JIeNIaTh BBIBOJbI
OgnageHue yaeOHbIMU
YMEHMUSIMH paboTaTh C
y4eOHOI1 U cripaBOYHOM
JIUTEPATYPOid, TIOTUIHO
u3JaraTh MaTepua;
yMeHue paborath ¢
uHpopManueit:
CaMOCTOSITEIIBHO BECTH
IIOMCK UCTOYHUKOB,

MOJIOXKUBIITUX HAYAJIO
M3YYEHUIO KIIETKHU.
Opuenranus B
MEKJIMYHOCTHBIX
OTHOIIICHUSAX. Y MEHUE
BBIJICJISITh HPABCTBEHHBII
aCIEKT MOBEICHUSI.
CamoonpeneneHnue.

CpaBHeHmne
PaCTUTENBHBIX U
JKHNBOTHBIX KJICTOK.




CTPOCHUC KIICTOK.

NPOBOJUTH AaHAIIU3 U
00paboTky nHopmManuu

3HaTh: NpU3HaKU KiIeTku | OBiageHue OBnanenue
7. XuMHYecKHe BellecTBa | Kak OMOJI0rMYECKOro UCCIIEI0BATENIbCKUMU UHTEJUIEKTYaJIbHbI-MU I1.6
B KJIETKE. 00BEKTa, €€ XUMUYECKUI | YMEHUSMU: ONPECIATh | yMEHUSMH (CpaBHUBATD,
COCTaB: HEOpPraHWYECKHE | LIEJIM U 3a7a4u paboThl, | KiIaccU(UIUpPOBATh,
¥ OpraHUYecKue CaMOCTOSITEIIEHO yCTaHaBIIMBATh
BEIIIECTBA. MOJIEJIMPOBaTh U MIPUYMHHO-CJIE/ICTBEHHbIE
YMeThb: XapakTepu30BaTh | MPOBOJNUTH HAOIIOIEHUE | CBS3H, JIEIaTh
3HAYEHUE Y Ha €r0 OCHOBE 0000111IeHNs ¥ BBIBOJIBI)
MHUKPODJIEMEHTOB, NIOJTy9aTh HOBBIC 3HAHUS;
KJIaccu(UIMpoBaTh OCYILIECTBIISATh
YTJIEBOJIBI 110 TPYIIIaM, (bUKCHUpOBaHNE M aHAIN3
OOBSICHATH PYHKIIUU (bakTOB WK SBICHUH,
0eJIKOB, yIJIEBOJIOB, aHAIIM3UPOBATH TEKCT ,
JIMITUAIOB ¥ HYKJIEWHOBBIX | TaOJIMIy, pUCYHOK U Ha
KHCJIOT B CBSI3U MX 3TOI OCHOBE
CTPOCHUEM (GbopMynHpOBaTh BHIBOJIBI.
YMeTb pacrio3HaBaTh U OBnanenue OBnanenue I1.7
OINUCBIBATh HA TAOJIMIAX | UCCIIENOBATEIbCKUMU UHTEJUIEKTYyaJIbHBIMU
8.CTpoeHne KIEeTKH. OCHOBHBIC YaCTH KJICTKH: | YMCHUSMU: ONPEICIATh | YMEHUSAMH (CpaBHUBATD,
MeMOpaHy, Aapo, LIeJIY, STaIbl U 33]1a41 KJ1accu(pUIUpPOBaTh,
IIUTOIIa3MY C paboThI, CAMOCTOATENIBHO | yCTAaHABIUBATD

opraHonziaMu u
BKIIIOYCHUAMH

MOJICJIUPOBATh U
MIPOBOIUTH HAOIIIOICHUS
Y Ha €r0 OCHOBE
MOJTy4aTh HOBHIC 3HAHMUS;
OCYILIECTBIISITh

MPUYHMHHO-CJICICTBCHHBIC
CBSI3H, JIETIaTh
000011ICHIE U BBIBOIBI)




(GuKCcHpOBaHUE U aHAIIN3
(bakTOB MU SBICHUH.

9.0pranousbl KJIE€TKU U UX | 3HaTh: OCHOBHbBIE OBnanenue dopMupoBaHue I1.8
byHKIMH. OpTaHOM/IbI UCCIIEI0BATENILCKUMHU M03HABATENbHBIX

pacTUTENEHON U YMEHUSIMU: OTIPEACTISITh | HHTEPECOB H MOTHBOB K

KHUBOTHOM KJIETOK LeJIU U 3a]1a4¥ paboThl, | U3YyYEHHIO OMOJIOTHUHU U

YMeTb: cpaBHUBATh CaMOCTOSITEIIEHO OOLIEHUIO € MPUPOIOH

KJIETKH OPraHU3MOB MOJIEJIPOBaTh U

pa3HBIX POBOJUTH HAOIIOACHHUS

CHUCTEMAaTHUYECKUX TPYII, | U Ha €r0 OCHOBE

paccMaTpHBaTh KJIETKU Ha | TIOJTYy4aTh HOBbIC 3HAHUS;

TOTOBBIX OCYILECTBIISATh

MHUKpoOTpenaparax, (bUKCHUpOBaHNE M aHAIN3

OOBSICHATH PYHKIIUU (baKTOB MK SBICHUI

OpPTraHOMJIOB B CBS3H C UX

CTPOEHHUEM.
10.06meH BemecTs - 3HaTh: CYIIHOCTh Osnanenue Osnanenue I1.9
OCHOBA CYIIIECTBOBaHMUSI OHMOJIOrNYECKUX UCCIIEI0BATEIbCKUMHU UHTEJUIEKTYyaJIbHBIMU
KIICTKH. IpOIIECCOB OOMEHA YMEHUSIMU: ONIPEACATh | YMEHHSIMU: CPAaBHUBATD,

BEIIIECTB U MIPEBPAILEHUS | LIEIH, HTAIbl U 331a4H KJacCU(PULIUPOBATh,

SHEPIUH. paboThI. yCTaHaBIUBAaTh

YMeTh: cpaBHUBATH
IPOIIECCHI ACCUMUJIISIIIH
U TUCCUMUJISIINY;
00BsACHATH posib ATD

XapakTepHu30BaTh U
CpaBHI/IBaTB npoueccm
MIPOTEKAIOIINE B
Onocucremax, AejaaTh Ha

MPUYHNHHO-CJICICTBCHHBIC
CBSI3H, JIETIaTh
0000I11IeHUS 1 BBIBOJIBI




OCHOBE CPaBHEHHUS

11.buocunres Oenka B 3HAaTh: CYIHOCTh OBnaneHue yMeHUsIMU OBnanenue I1.10
KHUBOU KIIETKE. OMOJIOTUYECKHUX ONPEAEIIATh 1NN, TANBl | UHTEJUIEKTYaIbHBIMU

MPOIIECCOB OOMEHa W 3aJ1a4u paboThI, YMEHUSIMH (CPaBHUBATb,

BEULIECTB U IIPEBPALLEHUE | CAMOCTOSITEIBLHO KJ1ac-CU(UIIPOBATH,

SHEPI'uH, 3Talbl MO/JIEJINPOBATh, yCTaHaBJINBATh

0EKOBOI0 CHHTE3A. COCTAaBJISATh CXEMBI M HA | IPUYMHHO-CJIE/ICTBEHHBIE

VYMeTb: Ha3bIBaTh UX OCHOBE I0JTy4aTh CBSI3H, JI€aTh

CBOICTBAa FT€HETUUECKOIO | HOBBIE 3HAHMUS; 0000111eHNE 1 BBIBOIBI)

KO/1a, XapaKTepH30BaTh | OCYIIECTBIISTH aHAIIU3

MEXAHU3MBI (aKTOB MK SBICHU.

TPaHCKPHIILIUHY,

TpaHCIALUU

[Intanue. Paznuune YMeHue ciymarh U dopMupoBaHue IL.11
12.brocuHTe3 YriieBoAOB | OPraHW3MOB I10 CIIOCOOY | BCTYNAaTh B IUAJIOT. M03HABATEIbHBIX

— (oTOCHHTE3.

muTadusg. @OTOCHUHTE3
KaK IIPOLIECC CO3/IaHUs
YIJIEBOJOB B KUBOMU
KjeTke. Ponb
xJjopoduia.
Kocmuueckas posb
pacteHui

[InannpoBanue cBoeit
JEATEeNIbHOCTH ISl
pELICHUS TOCTaBICHHOMN
nean. OBiIagenue
y4eOHBIMU YMEHUSMHU
JIOTUYHO U3J1ararthb
MaTtepuan,
AHAJU3UPOBATH TEKCT.
Tabnuiy, pucyHOK U Ha
3TON OCHOBE
(dbopMyIUpPOBaTH BHIBOIBI

HUHTCPCCOB 1 MOTHUBOB K
W3YYEHUIO OUOJIOTHH U
0OIIIEHUIO C PUPOJION.




13.00ecneueHue KICTOK
SHEPIrUeH.

3HaTh: CYIHOCTh
OMOJOTUYECKHIX
MIPOIIECCOB OOMEHA
BEIIECTB U MPEBPALCHUS
SHEPTruH, OMOJIOTHIECKUI
CMBICTT IBIXaHHUS.

YMeTb nepeyucisTh
STanbl AUCCUMUIISLINY,
XapaKTepU30BaTh ITAITbI
SHEPreTUIeckoro ooMeHa

Osgnagenue
HCCIIEI0BATENBCKUMU
METOJIaMU YMEHUSIMHU:
OTIPENEIIATh IS , ITAIIBI
Y 3aJ1a4u paboTHI,
CaMOCTOSITCIIBHO
MOJICTTUPOBATH H
MPOBOJNUTH U MPOBOJIUTH
HaAOJIFOAECHUS U HA UX
OCHOBE TOJy4aTh HOBBIE
3HAHUS

OsnageHue
WHTEJUIEKTYaJIbHbI-MHU
YMEHUSIMH: CPAaBHUBATh.
YcraHaBiauBaTh
MIPUYUHHO-CIICJICTBEHHBIE
CBS3H, JeJIaTh BEIBOJILI H
00001ICHHS.

I1.12

14. Pa3MHOXXEHHE KJIETKH | 3HATh: MUTO3, ero ¢da3er;, | O000mare u OBnaneHue Ne2 I1.13
" € *KU3HCHHBIN ITHKIL. JIOKa3bIBaTh, 4YTO CHUCTEMAaTU3UPOBATH WHTEJUICKTYaJIbHBIMU U «PaccmaTtpuBanue

pa3sMHOXKeHHe ob1mee 3HaHusa. HaGmronate u KOMMYHUKATHBHBI -MH MHKpOIIpenapara ¢

CBOICTBO KIICTOK OIIMCHIBAThH ACHAIIHNCCS YMEHUSIMH, OTIBITOM JEIISIAMUCS

OJHOKJIETOYHBIX U KJIETKH, CPAaBHHBATh, MEKIUYHOCTHBIX KJIETKaMm»

MHOTOKJICTOYHBIX JIeJIaTh BHIBOADI; OTHOILICHUH,

opranu3MoB. OOBSCHATh | MPOBOJIUTH HAOMIOJEHUSI | KOPPEKTHOTO BEJICHUS

MEXaHH3MbI Y Ha UX OCHOBE TOJIy4aTh | JUajora, yMeHue

pacnpeneneHus HOBBIE 3HAHMS BBIJICTISITh HDABCTBEHHBIM

HACJICACTBCHHOT'O aCIEKT

MaTepuana
15. O6o61meHue u Ymertsh: xapaktepuszosath | Mcnonb3oBaTh OBnanenue [osrT. IL.5-
CHUCTEMAaTH3aIUs 3HAHUK | CYIECTBEHHBIC IPU3HAKU | HH(OPMAIMOHHBIC KOMMYHHUKATHBHBI-MHU 13

10 TeMe
«3aKOHOMEPHOCTH KHU3HU
Ha KJIETOYHOM yYpPOBHE»

BAKHENIINX MPOLIECCOB
KU3HEIeSITENIbHOCTH
KIJIICTKHN

pecypcehl i MOArOTOBKHU
Mpe3eHTALN 1
CO001IIeHUIT TTO
MaTtepuagam TEMBI.

YMEHHSIMH U OTTBITOM
MEXJIMYHOCTHBIX
OTHOIIICHUH ,
KOPPEKTHOTO BeJCHUS
JTIAJIOTa, BBIJICTICHUE
HPaBCTBEHHOT'O aCIEKTa.
Camoornpeenexue.




YMeTh DOoKa3bIBaTh:

OBnaneHue yMeHUsIMU

Osnanexue

16. Opranus™ - OTKpbITasi | OpPraHu3M — SKUBAsI CaMOCTOSITEIBHO WHTEJUIEKTyaJIbHBIMU I1.14
KHUBasi CUCTEMA cucrema, MOJIETTUPOBATh, BHIACIATH | YMEHUSMHU, YMEHUE BECTH
(Ouocucrema) B3aUMOJICHCTBHE CYIIECTBEHHbIE PU3HAKY | TUAJIOT, OPHEHTAIHS B
KOMIIOHEHTOB CUCTEMBI, | OMOCUCTEMBI, CBSI3b C MEXJIMYHOCTHBIX
o0ecreuynBaroux OKpPYXKAaloIle CPeloil U | OTHOILEHUAX
LEJIOCTHOCTh Ha 3TOI OCHOBE IOJIy4aTh
OMOCHCTEMBI «OPTaHU3M» | HOBBIC 3HAHUS
3HaTh: PEryJIAIHIO
IPOIIECCOB B OMOCUCTEME.
3HaTh: pa3HOOOpa3ue YMeHue ciymarhb u OBnazeHue MeToaaMu IL15
17. bakTepuu U BUPYChI (GopM OpraHU3MOB: BCTYNaTh B JHAJIOT. npopUIaKTUKN
OJTHOKJICTOYHBIC, [InanupoBanue cBoeit 3a0o0JyieBaHui,
MHOT'OKJIETOYHBIE, JEeSTEbHOCTH VIS BBI3BIBAEMBIX
HEKJIETOYHbIE peIIeHUs IOCTABICHHON | OaKTepUsIMH U BUPYCaMHU
YMeTb: BBIIENATh 3aJ1a4u, JJOTUYHO
CYILLECTBEHHbBIE IPU3HAKY | M3J1araTh MaTepual;
OaxTepuii, BUpycOB aHaAJIU3UPOBATh TEKCT,
Ta0JIMIly, PUCYHOK U Ha
3TOM OCHOBE
(bOpMYITUPOBATH BBIBOJIBI
3uatb: ['maBHBIE cBOMCTBA | Brigensats nu 00001aTh dopMupoBaHue I1.16
18. PacTurenbHbIi pacTeHuil; 0COOEHHOCTH | CYILECTBEHHBIE LIEJIOCTHOTO
OpraHu3M U €ro PaCTUTENbHON KIIETKHU; IpU3HAKH, MHPOBO33pPEHUS,
0CO0EHHOCTH crocoObl pa3MHOXKEHHUS , | XapaKTepU30BaTh COOTBETCTBYIOLLIETO
TUIBI OECTI0IOTO IPOLIECCHI COBPEMEHHOMY YPOBHIO
pa3MHOKEHUs KU3HEIEATEIBHOCTH, pa3BUTHS HAYKH,
CpaBHUBATb, (hopMHpOBaHHE OCHOB
yCTaHaBJIMBATh 9KOKYJIBTYPbI

IMPUYIUHHO-CIICACTBCHHBIC
CBsA3HU




19. Muoroo6pasue 3HaTh: MHOTOOOpa3ue YMeHue BBIIEIATh U I1.17
pacTeHMi ¥ 3HaYEHHUE UX B | paCTEHUM, CUCTEMaTUKy | 0000marh cyuecTBeHHble | PopMUpOBaHUE U
IIpUpoIe pacTeHuH , IIPU3HAKU PaCTEHUN pasBuTHE
XapaKTepUCTUKY OT/EJIOB | Pa3HBIX TPYIIL.; KOMIIETEHTHOCTH B
Y KJIaCCOB OIpEeENATh 00J1aCTH UCIIOJIb30BaHUS
CaMOCTOSITEJIBHO U WnTepHer-pecypcon
3a/1a4M B yu€oe
pa3BUBaTh HHTEPECHI
CBOEH IM03HABATEIBHON
JeSATETbHOCTH
20. Opranu3msel napctBa | 3HaTh MHOTrOOOpasue OBnanenue y4eOHBIMU Opuenranus B IT.18

rpuOOB M TUIIAHUKOB

BUJIOB TPHOOB U
JUIIATHUKOB B IIPUPOJIE,
UX 3HaUYCHUE,
JHITAMHAKHA —
CHUMOHOTHYECKHE
OpPTaHU3MBI CXOJICTBO;
IpubOB C IPYTUMHU
JYKapUOTHUECCKUMU
OpraHu3MaMu
:paCTEHUSMH H
’KUBOTHBIMH U OTJIMYHE
OT HHX

MeTOoAaMHu PaboTHI C
y4eOHO! U CIIPaBOYHOMN
JUTEPATYPOii; TOTUIHO
u3jaraTh MaTepHal,
yMeHue paboTath C
nHOpMaIuen:
CaMOCTOSITENIEHO BECTH
TIOVCK UCTOYHHUKOB
(cripaBOYHBIEC U3/IaHUS HA
TIeYaTHOH OCHOBE,
NepUOINYECKUE U3/IaHuS,
pecypcsl HTEpHETA;
IPOBOJUTH aHAIIU3 U
00paboTKy nHpOpMaHH

MCKINYHOCTHBIX
OTHOIICHUAX. Y MCHHE
BBIJIEJISITH HPABCTBEHHBII
ACIICKT IOBECHUS.
Camoornpenenenue




21. )KuBOTHBII opranusm
U ero 0COOEHHOCTH

3HaTh: 0COOCHHOCTH
KMBOTHBIX OPIaHU3MOB:
MMPUHAOJICIKHOCTD K
JyKapuoTam,
reTepOTPOPHOCTD,
CHOCOOHOCTH K
nepeBUKEHHIO, 3a00Ta 0
HOTOMCTBE.

YMeTs: onpenenarb

OBnaneHrne yMEHUSIMU:
OTIPEEIIATH 1IeJIU, ITAIIbI
Y 3aJ1auu paboThI;
BBIIEIATh U 000011aTh
CYIIIECTBECHHBIC TTPU3HAKU
U TIPOIIECCHl OMOCUCTEM ,
CaMOCTOSTEIIEHO
MOJIETTUPOBATh U
IIPOBOUTH HAOJIIO/IEHNE

OBnanenue
WHTEJUIEKTyaJIbHBIMU
yMeHUsIMU( CPAaBHUBATb,
yCTaHaBJIMBAaTh
MPUYUHHO-CIIEICTBEHHBIE
CBsI3H, JI€N1aTh
00001IeHNS 1 BEIBOIBI.
Hcnonp3oBats MHTEpHET
JUISL CO3/TaHUS

I1.19

9KOJIOTHUECKHE TPYIIBI | ¥ Ha €r0 OCHOBE Mpe3eHTaIi
YKUBOTHBIX MOJTy4aTh HOBBIC 3HAHMUS;
OCYILIECTBIISATh
(UKCUPOBAaHHE W aHAIIU3
(aKTOB WK SIBICHUHN
3HaTh: CUCTEMATUKY Osnanenue Osnanenue I1.20
22. Muoroobpa3zue YKUBOTHBIX U €€ HCCIIEI0BATENLCKUMU HHTEJJIEKTYaTbHBIMU
KUBOTHBIX npuHIUIE;;, OCOOCHHOCTH | YMEHUSIMU: ONIPEACIIATh | YMEHUSIMU,
pa3HbIX THIIOB LEJIH, TAIBI U 331241 (dhopMupoBaHue
0€CII03BOHOYHBIX paboThI, CAMOCTOATENBHO | TO3HABATEIBHBIX
JKUBOTHBIX U THIA MOJIETTUPOBATh U HWHTEPECOB U MOTUBOB
XopnoBsie NPOBOJUTH HAOMIOACHUS | M3YYECHUIO OMOJIOTHUH H
Y Ha OCHOBE UX MOJYy4aTh | OOUICHHUIO C PUPOIOH.
HOBBIC 3HAHUSI.
AHanMM3UpPOBaAThH TEKCT,
TabJIMIly, PUCYHOK U Ha
3TOM OCHOBE
(GhOpMYITMPOBATH BBIBOJIBI
23. CpaBHEHHUE CBOICTB 3HaTh: CXOACTBO [ImanupoBanue cBoei OBnanenue I1.21
OpraHm3Ma 4eJioBeKa YeIIOBEKa KUBOTHBIX, HX | JACSITEIbHOCTHU IS WHTEJJIEKTYaTbHbIMU
KUBOTHBIX OTJIMYHE, 0COOCHHOCTH pelIeHNs TOCTABICHHON | YMEHHMSIMH CPaBHUBATh,
CTPOCHUS OpraHU3Ma 3anauyn. OBnageHue yCTaHABIUBATh

YCJIOBCKA, ITPUBOAUTH
JA0Ka3aTCJIbCTBA POACTBA

y4eOHBIMU YMEHUSAMHU
JIOTUYHO M3J1araTh

IIPUIUHHO-CJICACTBCHHBIC
CBA3U, ACJIATh BBIBOJABI U




YCJIOBCKA C
MIJICKOIIMTAarOIINMH

MaTepuaj, CpaBHUBATh ,
JIeNIaTh BBIBO/IbI

00001eHus

24. Pa3MHOXE€HUE KUBBIX | 3HATh: TUIIbI YMeHue ciymarh U dopMupoBaHue I1.22
OpraHU3MOB Pa3MHOXXEHHUS U UX BCTYIIaTh B AUAJIOT. OTBETCTBEHHOT'O
0COOCHHOCTH. YMETH: [TnanupoBanue cBoei OTHOIIIEHUS K y4Eoe,
CpPaBHUBATb I1OJIOBOE U NEeATENBHOCTH JUISI ¢dopmupoBaHue
Oecrosoe pa3sMHOXKEHUE, | peLIeHHs IOCTaBICHHON | 1IETOCTHOTO
OOBSICHATB POJIb 3a/1a4M, JOTUYHO MHPOBO3pEHUS
OTLIOIOTBOPEHUS U u3naratb MaTepua,
o0pa3oBaHUE 3UTOTHI, YMEHHE OpPraHU30BbIBAThH
pacKpbIBaTh yueOHOe COTPYIHUYECTBO
OMOJIOTHYECKOe U COBMECTHYIO
MPEUMYIIECTBO MOJOBOTO | AESITENBHOCTD C YUUTETIEM
Pa3MHOXKEHHUS U CBEPCTHUKAMHU
25. UnpuBunyanbpHOE 3HaTh: MOHATHE 00 YMenue camocTosTenbHo | PopMUpOBaHUE I1.23
pa3BUTHE OPTaHU3MOB OHTOT€HE3€; MEPUOJIbI OTIpEIeNIATh LENH U L[EJIOCTHOTO
OHTOT'€HE3a: IUTAHUPOBATh MyTH MHPOBO33pEHUS,
SMOPUOHANIBHBIN U TTOCT- | JOCTUKECHHUS UX, COOTBETCTBYIOIIETO
SMOpPUOHAJIBHBIN U UX OCYIIECTBIISATh KOHTPOJIb | COBPEMEHHOMY YPOBHIO
0COOCHHOCTHU CBOCH1 IeSATENBHOCTH B pa3BUTUS HAYKU
MPOLIECCE TOCTHKEHUS
pesynbprata. CpaBHUBAThH
U XapaKTepHu30BaTh
3HAYEHUE ITAIIOB
pa3BUTHS OpraHu3Ma
26. O6pa3oBaHue 3HaTh: MOJOBBIE TAMEThl | YMEHHUE OLICHUBATH dopmMupoBaHUE I1.24
MIOJIOBBIX KJIETOK. Meiio3 | u Habop XpOMOCOM B HUX. | IPAaBUIIBHOCTh KOMMYHUKaTUBHOMN

OnpenensaTs MOHSATHE
MEI03, CIIEpMaTOreHe3,
OBOTCHE3.

BBITIOJTHCHHSI YICOHOM
3aJ1a4i, COOCTBEHHEIE
BO3MOKHOCTH €€
peuieHusl.

KOMIIETEHIIMN B OOIIIEHUH
U COTPYAHUYECTBE CO
CBEpPCTHUKAMH,
YBAXUTEIBHOTO U




XapakTepus3oBaTh U
CpaBHHUBATh MEPBOE U
BTOPOE JICJICHUE MEI03a,
JIeNaTh BBIBOJIBI.
AHanu3upoBaTh U
OLICHUBATh
OMOJIOTHYECKYIO POJIb
Meio3a

T00POKEITATEITHHOTO
OTHOIIICHHS K YIUTEITIO

27. N3yuenue mexaHusma | 3HaTh: TOCTUKEHUS Tl'oToBHOCTE M dopmMupoBaHue I1.25
HACJIEICTBEHHOCTH COBPEMEHHBIX CIOCOOHOCTH K L[EJ0CTHOTO
UCCIIE0BAaHUN CaMOCTOSITEJIbBHOU MHPOBO33pEHHUS,
HACJIEICTBEHHOCTHU nHGOPMaIMOHHO- COOTBETCTBYIOIIETO
OpraHU3MOB, POJIb MI03HABATEJIbHON COBPEMEHHOMY YPOBHIO
OTEUYECTBEHHBIX YUCHBIX B | ICSITEIbHOCTHU, BKIIIOYAsT | pa3BUTHS HAYKH .
HACJIEICTBEHHOCTH YMEHUE OPUEHTUPOBATHCS
B Pa3IMYHBIX UICTOYHHKAX
UHPOpPMALIUU
28. OcHOBHBIE 3HaTh: MOHSTHS: YcranaBinuBaTh dopmupoBaHue I1.26
3aKOHOMEPHOCTH HACJIEJICTBEHHOCTh U MPUYUHHO-CJIEICTBEHHBIE | IIEHHOCTH 37J0POBOTO U
HACJIEACTBEHHOCTH W3MEHYHMBOCTD, T'€H, CBSI3U, CTPOUTH Oe3omacHoro odpasa
OpPraHU3MOB TEHOTHUI ¥ JEHOTHTI. JIOTUYECKOE PacCyKIEHUE | HKHU3HHU, POPMUPOBAHUE
CBolicTBa reHa W JeJIaTh BBIBOEI, OCHOB 3KOJIOTHYISCKOM
YMEHHE CAMOCTOSTEIBHO | KYJIbTYpPhI
Y OCO3HAaHHO BBIOMPATH
HaunOosee 3¢ (heKTuBHbIC
CIOCOOBI pelIeHus
yUeOHBIX U
MO03HABATEJIbHBIX 3aJ1a4
29. 3aKOHOMEPHOCTH 3HaTh: HACJIEACTBEHHYIO | YMeHue paboTath co Co0mronaTh paBuIa No3 «BrisiBieHue I1.27

U3MCHYUBOCTHU

Y HEHACJIEICTBEHHYO
W3MEHYNBOCTD, THUIIBI
HaCJIEICTBEHHOMN
W3MCEHYMBOCTH; BBIICIATE

CIIPaBOYHOU
JIUTEPATYypOi;
OTIPE/ICIIATh TIOHSATHUS,
co31aBaTh 0000IIIeHHE,

paboThI B KaOUHETE,
(dhopmupoBaHue
HKOJIOTUIECKOTO
MBIIUICHUS

HACJIEJCTBEHHBIX U
HEHACJIEICTBEHHBIX
MIPU3HAKOB Y
pacTeHui »




CYIICCTBCHHBIC ITPU3HAKH
HU3MCHYNBOCTH

yCTaHaBJIUBAaTh
IIPUYUHHO-CJIEJCTBEHHBIE
CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKICHUE

30. HenacnencreenHas 3HATh: HOHATHE O YMeHue Ha3bIBaTh U dopMupoBaHue Ned «3yuenune I1.28
U3MEHUYUBOCTD HEHACJICCTBEHHOU OOBSICHATh IPUYHHBI KOMMYHHMKaTUBHOU U3MEHYUBOCTH Y
MU3MEHUYUBOCTH, €€ HEHACJIEJICTBEHHON KOMIIETEHIIH B OOIIIEHNUH | OPraHU3MOB»
IIPOSIBIICHUE Y U3MEHUYUBOCTH, U COTPYJHHUYECTBE CO
OpraHU3MOB U POJIM B UX | CPAaBHUBATh IPOSIBICHUE | CBEPCTHUKAMU
KHU3HEICATCIBHOCTH e€ y pa3HbIX
OpraHu3MOB, JI€1aTh
BBIBOJIBI.
DopMynHMpoOBaTH.
AprymMeHTHpOBaTh U
OTCTauBaTbh CBOE MHEHUE.
I1.29
31. OcHOBBI cenexuun Ha3ssiBaTh 1 YMenue ananmsupoBars | Bocniuranue

OpraHnu3MoOB

XapaKTepU30BaTh METOIBI
CEeJIEKI[UHU, 3HAUCHUE
CENIEKIUU U
OHMOTEXHOJIOTHUHU B KU3HU
monen

3HAUEHUE CEJICKLINU U
OMOTEXHOJIOTHH.
dopmupoBaHUE U
pasBuUTHE
KOMIIETCHTHOCTH B
00J1aCTH UCIIOJIb30BAHUS
UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOT U

MaTpuOTH3MAa, YBAXKECHUE
k OredecTBy, NPOIIOE U
HacCTosIIee
MHOTOHAIIMOHAJILHOT O
Hapozna Poccun




32. O6o061IEHNE U

[Tosrt. I1.14-
28.

CUCTEMaTH3alus 3HaHUM | XapaKkTepu30BaTh
10 TeEME OTIINYUTEIIbHbBIE Hcnonp3zoBath
«3aKOHOMEPHOCTH JKU3HU | MIPU3HAKU KUBBIX UH(POPMALIMOHHBIE Bocnuranue
Ha OPraHU3MEHHOM OpraHu3MoB. BblaenaTs u | pecypchl Uil IOATOTOBKY | MATPUOTU3MA
YPOBHE» XapaKTepU30BaTh Ipe3eHTALNNA TPOEKTOB U
CYIIECTBEHHBIE MPU3HAKHU | COOOIIEHUH 110
CTPOEHUS U NPOLECCOB MaTepuagaM TeMbl
KuznenesarenbHOCTH
33. IlpencraBieHus o 3HATh: TUNOTE3bI YMeHue CTpouTh dopMupoBaHue I1.30
BO3HUKHOBEHUU >KU3HU MPOUCXOXKICHUS KU3HU | JIOTHYECKOE L[EJIOCTHOTO
Ha 3eMIe. Ha 3emie, onbITel O. paccyXIeHue, MHUPOBO33PEHUS,
Penn n Jl.IIactepa, ONPENEIATh TOHATUS U COOTBETCTBYIOILIETO

OOBSACHATH UX
MIOCTAHOBKY H
pe3yabTaThl

0000111aTh , BEIACTIATE U
MOSICHATH OCHOBHEBIE UJICH
TUIIOTE3

COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU




34. CoBpeMeHHbIE
MIPEJICTABICHHS O
BO3HUKHOBCHUMH KU3HU HA
3emie

3HaTh: OMOXUMHUYECKYIO
runore3y A.M.Onapuna,
JIx. XonaeliHa

YMeTb: XxapakTepu30BaTh
Y CPaBHHUBATb OCHOBHBIE
UJiey TUIOTE3, AeNaTh
BBIBOJIbI HA OCHOBE
CpaBHEHHUS , CTPOUTh
JIOTUYECKOE
paccyxaeHue.

Bocniuranne
MaTPUOTH3MA, YBAXKECHHE
k OredecTBy,
(dhopMupoBaHue
MHUPOBO33PEHUS

I1.31

35. 3nauenue
dboTocuHTE3a U
OMOJIOTUIECKOTO
KpPYroBOpOTa BEIIECTB.

3HaTh: 0COOCHHOCTH
MEPBUYHBIX OPTraHU3MOB,
OCHOBHBIE JTaIlbl
OMOJIOTHYECKOH
SBOJTIOIIMH Y TIPUIUHBI
DBOJIIOLUN

YMeThb: apryMeHTUPOBATh
MPOIECC BOSHUKHOBEHUS
ounochepsr

DopmMupOBaHHE YMEHUN
OMPEICIIATh OHSATHS,
co3/1aBaTh 00001IeHNUE,
yCTaHABJIUBATh
MPUYUHHO-CJICICTBCHHBIC
CBSI3H, CTPOUTH
JIOTUYECKOE PACCYKICHUE

@opMUpPOBaHHE HABBIKOB
COTPYAHHYECTBA CO C
CBEpPCTHUKAaMH,
B3POCJIBIMHU B
00pa3oBaTebHOM,
y4eOHO-
HUCCIIENOBATEILCKOU U
MIPOEKTHOM ESITENbHOCTH

I1.32




36. DTansl pa3BUTH
KHU3HU Ha 3emiie

3HaTh: 00I11IEE
HaTPaBJICHUE DBOJIOIIUU
XKU3HH; pbl. [leproabl u

SMOXHU B UCTOPUH 3EMIIH.

OTaIbl Pa3BUTHUA KU3HU.

YMeHue opraHu3oBhIBaTh
ydeOHOE COTPYTHHUYECTBO
U COBMECTHYIO
NeSITETFHOCTD C yYUTEIeM
U CBEPCTHUKAMU;
paboTaTh MHIUBUIYATHHO
U B IPYIIe: HAaXOIUTh
oO1iee pernieHne Ha
OCHOBE COTJIaCOBAHMUS
MO3UIUHI U ydeTa

T'oToBHOCTE 1
CIIOCOOHOCTH BECTHU
JTAJIOT C APYTUMHU
JIOIBMU U JJOCTUTATh B

HEM B3aUMOIIOHUMAHUS.

I1.33

UHTEPECOB
37. Uneu pa3BuTus 3HaTh: BOBHUKHOBEHUE YMmers : dopmupoBaHue I1.34
OpraHUYeCKOro MMpa B uzei 00 IBONIOINH apryMEHTUPOBATh LEJIOCTHOTO
Ouoaorun OpraHUYEeCKOro MHpa, HECOCTOSITEIBHOCTh MHPOBO33PEHHUS O
TEOPHH IBOJIOLUH 3aKOHOB BBIIBUHYTBIX B | Pa3BUTUH UJIEH

JIOTAPBUHOBCKUI MIEPUOI, | BOJIOLIHH.

KakK ITyTEH 3BOJIOIUU

BUJIOB.
38. Yap3n [dapBuH 06 3HATh: UCCIIEIOBAHUS, YMeHue IPUMEHATh dopMupoBaHue I1.35
9BOJIFOLIMN OPTaHUYECKOIO | IPOBEICHHBIE 3aKOHBI ( JBUKYIIHE LETIOCTHOTO

MHUpa

Y./lapBrHOM, OCHOBHBIE
IIOJIOKEHUS €r0 TEOPUH
3BOJIIOLIAN

(bakTOphI ) IBOTOLIUU
Jlns perienus yueOHbIX U
MIO3HABATENbHBIX 33/1a4.

MHPOBO33PEHUS O
pa3BUTHH UAECH
SBOJIIOIHNHU
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH




39. CoBpeMeHHbIE
MPEJCTaBICHHUS 00
HBOJIIOIIUH OPTaHUIECKOTO
Mupa.

3HATh: NOMYJISILMIO KaK
€IMHUILY 3BOJIOIHH;
BAKHENIINE TOHATHS
COBPEMEHHOM TeopHH
IBOJIIOIHH.

YMeTh: BBIIEIATh
OCHOBHBIE MOJIOKECHHUS

OBOJIIOMMOHHOTI'O YUCHUA.

YMeHue onpenesaTh
HOHATHS, CO3/1aBaTh
000011IeHHS,
yCTaHaBJIMBATh
MMPUYIUHHO-CIICACTBCHHBIC
CBSI3H, CTPOUTH
JIOTUYECKOE pacCyKIeHHUE

dopmMupoBaHue
LIEJIOCTHOTO
MHPOBO33pEHMUS,
COOTBETCTBYIOLLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU

I1.36

40. Bun, ero kputepun u | 3HaTh: [Ipu3Haku Buna YMeTb: cpaBHUBATh dopMupoBaHue I1.37
CTPYKTypa KaK OCHOBHOM HOMYJISAILMYA OJTHOTO BUJA, | HAYYHOTO

CHUCTEMaTHUYECKOM JIeJIaTh BBIBOJIBL, MHUPOBO33PEHUS,

€AMHULBI; OISO YMeHue oLeHnBaTh ¢dbopmupoBaHue

KaK BHYTPHBHJIOBYIO NpaBUIBHOCTD OCO3HAHHOIO ,

IPYNITUPOBKY BBINOJIHEHUSI YUeOHOH YBAKUTEIBHOIO U

POICTBEHHBIX 0CO0€ 1 | 3a7auM, COOCTBEHHBIC T00pOKETATETHHOTO

(GopMy CYIIECTBOBAHUS | BO3MOYKHOCTH €€ OTHOIIEHUSA K JPYroMy

BUJIA. peleHus. YEJI0BEKY

I1.38

41. IIpoueccsl
o0pa3oBaHus BUIOB

3HAaTh: NOHATHE
MHUKPOIBOJTIOIUH,
CIIOCOOBI
BUI000pa30BaHMSI.
VYMmeTh: OOBICHATD
PHYUHBI
BU1000pa30BaHUs

AHanM3upoBaTh U
CpaBHUBATH [IPUMEPHI
BU1000pa30BaHus,
BJIaJICHUE OCHOBAMU
CaMOKOHTPOJIS

dopmupoBaHue
OTBETCTBEHHOT'O
OTHOIIICHHUS K yuele,
pasBuTHe
II03HABATEJbHBIX
HUHTEPECOB




42. MakposBOIOIUS KaK | 3HATh: TIOHSTHE O YMeHue: co3naBarh, dopMupoBaHue I1.39
Iporecc NOSBICHUS MaKpO3BOJIIOLHH, HIPUMEHSTh MOJICIH U LIEJIOCTHOTO HAyYHOTO
HAJBUJOBbIX TPy yCIIOBUS M 3HAUECHUE CXEMBI JJIsl PELICHUS MHPOBO33pPEHUS,
OpPraHu3MOB muddepeHManuy BUaa, | y4eOHbBIX U OTBETCTBEHHOT'O
JI0Ka3aTenbCcTBa MIO3HABATEJIbHBIX 33J1a4; | OTHOILEHUS K YUEHHUIO,
IIPOLIECCA IBOIIOLUH. MCIIOJIb30BAaTh U MOSICHATH | TOTOBHOCTH U
WJUTIOCTPaTUBHBIN CIIOCOOHOCTH ydaluxcs K
MaTepual yueOHHKa, CaMOpa3BUTHIO
U3BJIEKATh U3 HETO
HYXHYI0 HH()OPMALHUIO.
43. OcHOBHbIE 3nate: OnpenensTsb AHanusupoBaTh U ®opMupoBaHue [1.40
HaMpaBJICHUS 3BONIOIMU. | MOHATHUS CPaBHUBATh MPOSIBJICHUE | MO3HABATEJIbHOM 1IN,
«OnoornyecKuit OCHOBHBIX HAalpaBJICHUH | OLIEHWBaHUE
porpece». 9BOJIIOIIUH; COCTABJICHUE | YCBAaUBa€MOI'O
«OnoornyecKuit IUIaHA U COJIep>KaHUS.
perpeccy; mporpecc u H0CJIEe10BATEIbHOCTH
perpecc B JKUBOM MUpPE; | JCHCTBUM.

HaTpaBICHUS
OHMOJIOTUYECKOTO
nporpecca; pe3yiabTaThl
9BOJIIOIUH.




I1.41

44. ITpumepsl 3HATh: YCIOKHEHUE Brinenenue u ocosnanue | OneHuBaHue
3BOJIFOLIMOHHBIX OpraHU3MOB B IIPOLIECCE | TOTO, UTO YK€ YCBOEHO M | YCBAaUBAaEMOTO
npeoOpa3oBaHuit 9BOJIIOLIUM; IBUKYILHE YTO elE MOAJICHKUT coaepxanus, MoTuBauus
CHUJIBI 3BOJIIOLIUHY; YCBOEHHIO, OCO3HAHUIO yueHus; popMupoBaHue
XapaKTepu30BaTh KauecTBa U YPOBHs KOMMYHHMKaTUBHOM
3BOJIIOLIMOHHbBIE YCBOEHUS; O0BACHATD KOMITETEHTHOCTH
npeoOpa3oBaHus OPUYHHBI (YOPMUPOBAHHS
pacTeHH U KUBOTHBIX. | OMOJIOTUYECKOTO
pa3Ho0Opa3us BUJIOB;
dbopMmynupoBaHue
po0OJIeMbI
45. OcHOBHbIE 3HaTh: 3aKOHOMEPHOCTH | YMETh: aHAJTU3UPOBATH Osnanenue No5 11.42
3aKOHOMEPHOCTH Ouosorn4ecKoin WIITFOCTPATUBHBIH UHTEJUIEKTYaJIbHBIMU IIpucnocobaenHoct
3BOJIIOLIUU ABOJIIOLIMU B IPUPOJIE MaTepuas yaeOHHUKa JUIsI | YMEHHUSMU: BBISABIISTH, b OPraHU3MOB K
JI0Ka3aTeIbCTBa HaOJII0aTh, ONUCHIBATh U | cpeie OOUTaHUs
CYILLECTBOBAHMSI 3apUCOBBIBATH TPU3HAKU
3aKOHOMEPHOCTEH HaCJIeICTBEHHBIX CBOMCTB
Ipoliecca 3BONIIOLUY.
46. Yenosek — 3HaTh: MecTO 4yesoBeka B | CpaBHUBATH U dopmupoBaHue
MIpECTaBUTEND CHCTEME OPraHUYECKOr0 | aHAJIU3UPOBATH IIPU3HAKU | MUPOBO33PEHUS, I1.43
KMBOTHOT'O MHpa MUpa; YEPTHI CXO/CTBA U | pAaHHUX TOMUHH] U COOTBETCTBYIOILIETO

pasiinyus 4€JI0BCKa U
KHNBOTHBIX

YEeJI0BEKOOOPa3HBIX
00e3bsIH Ha PUCYHKaX
y4eOHMKA; HAXOJIUTh B
HNutepnere
JIOTIOJTHUTEITLHYIO
MH(OPMALIUIO TIO TEME.

COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU U
00111eCTBEHHOM MPAKTHKH




47. DBOIOIIMOHHOE 3HaTh: 10Ka3aTeIbCTBA YMeTh: cpaBHUBATh dopMupoBaHue [1.44
MIPOMCXOXKICHHE YEeIIOBEKa | pOJICTBA YEJIOBEKA U MPU3HAKU CXOACTBA L[EJIOCTHOTO
KHUBOTHBIX. [IposiBIIeHUE | CTpOEHUS YelloBeKa U MHPOBO33pPEHUS,
OMOJOTUYECKHUX U 4eJI0BeKOOOpa3HbIX COOTBETCTBYIOIIETO
COLMANBHBIX (PaKTOPOB B | 00e3bsiH. JloKa3bIBaTh COBPEMEHHOMY YPOBHIO
UCTOPUYECKOM MpOLIECCe | €AUHCTBO OMOJIOTMUECKON | Pa3BUTHUS HAYKU U
TIPOMCXOKIACHUS Y COIMANIFHON CYIITHOCTH | OOIIECTBEHHOM MPAKTHKH
yenoBeka. [Ipupoanyro u | yenoBeka. Pa3BuBath
COLIMAJIBHYIO CpEeay MOTHBBI 1 WHTEPECHI
oOWTaHUS YeTOBEeKa CBOCi MO3HABATEIHLHOU
JeSATEITbHOCTH
48. DTanbl 3BOJIOIUU 3HaTh: paHHUX MPEIKOB | YMETh: OCOZHAHHO dopmupoBaHUe I1.45
4eJloBeKa YeJIOBEKa, pas3iinyaTh U | UCIOJIb30BaTh PEUEBBIC HAy4YHOTO
XapaKTepU30BaTh CTAIUN | CPEJICTBA B COOTBETCTBUH | MUPOBO33PEHUS,
aHTpOIOreHe3a C 3a7audei OTBETCTBEHHOTO
KOMMYHUKAIIUU JJIS OTHOILICHUS K YUEHHUIO,
BBIPAXCHHSI CBOUX TOTOBHOCTH U
YyBCTB, MBICIICH U CIIOCOOHOCTH K
noTpeOHocTed. Haxoauts | camooOpa3oBaHuIo.
B MHTepHEeTE
JIOTIOJTHUTEILHYIO
uHGOPMAIIHUIO O
MPEIICCTBCHHUKAX U
paHHHX IpeIKax
YyeJIoBeKa
49. YenoBeueckue pachl, | 3HaTh: OTIUYUTEIIHHBIC YMeTb: 0600maTh 1 dopMupoBaHue [1.46
UX POJICTBO U MPU3HAKK COBPEMEHHBIX | CHCTEMAaTU3HPOBATh HAy4YHOTO
IIPOUCXOXKICHHUE. arofieil, OMOoCOIMalIbHYIO | 3HAHUS 10 TEME, MHUPOBO33PEHUS,
CYILLHOCTb 4€JIOBEKA. 000CHOBBIBATh BIUsIHUE | (pOpMUpOBaHUE
BnusiHue conupanbHbIX COLIMAJIBHBIX (PaKTOPOB [M03HABATEJbHBIX

¢dakTOpoB Ha JeiicTBHE
€CTEeCTBEHHOT'0 0TOOpa

Ha (popMupoBaHUe
COBPEMEHHOTO YeJIOBEKa

HUHTCPCCOB U MOTHUBOB K
M3y4YEHUI0 OHMOJIOTHI




50. YenoBek Kak KHUTEIb | 3HATH: MOHATHE O pace; | YCTaHABIMBAThH dopmupoBaHue
O6uocdepsl U ero BAUSHUE | OCHOBHBIE TUIIBI Pac; NPUYUHHO-CJIEICTBEHHBIE | OCO3HAHHOTO, I1.47
Ha TMPUPOTY 3eMITH. IPOMCXOXKICHUE pac. CBSI3M, CAMOCTOSITENIFHO | YBOKHTEIBHOTO
Ha3piBaTh npu3HaKy BU/IA | COCTABIATH CXEMbl M HA | OTHOILEHHSI K LIEHHOCTSIM
YenoBek pa3yMHbIi, UX OCHOBE I10JIy4aTh HapoaoB Poccuu n I[Tosr. I1.30-
OOBSICHATH HOBBIE 3HAHUS; HapoJ 0B MUpa. 42
MPUCTIOCOOICHHOCTh OCYIIECTBIISTh
OpraHu3Ma 4ejoBeKa K (UKCUpOBAHKE U aHAIIN3
cpene oOuTaHus. (haKTOB WU SIBIICHHA.
52. O60061menue u YMeTh: BBIIEHATh ®opmupoBaHuE U dopmupoBaHus [TosT. 11.43-
cucTeMaTH3alys 3HaHUM | IPU3HAKU BUJA; pa3BUTHE OepeKHOr0 OTHOILEHUS K 47.
o teme. 4 . XapaKkTepru30BaTh KOMIIETEHTHOCTH B pupoe
OCHOBHBIE HAIIPABJICHUS U | 00JACTH UCTIOIb30BAHUS
JBIDKYIIUE CHITBI UH(POPMALMOHHO-
9BOJIIOLIUH; OOBACHATD KOMMYHHMKAIIMOHHBIX
NPUYHHBI MHOTOOOpa3usl | TEXHOJIOTUI
BUJIOB
53.YcnoBus )KU3HU Ha 3HATb: CPelbl JKU3HU OBnanenne dopMupoBaHue I1.48
3emiie OpraHW3MOB Ha 3emJie; HCCIIEN0BAaTEIbCKUMU MO3HaBaTEIbLHBIX

9KOJIOTHYECKHE (BaKTOPBHI;
Ha3bIBaTh XapaKTEPHBIE
MpU3HAKK OPTaHU3MOB-
oburarenen TUX cpel.

YMEHUSIMH: OTIPECTISTh
LIeJIM, 3TAIbI B 33149
paboThl, MPOBOIUTH
HaOJII0JICHUE B HA €ro
OCHOBE MOJIy4aTh HOBbIE
3HAHHA. YMEHHE
0000111aTh U
CHUCTEMAaTHU3UPOBATH
(aKThl WU SIBICHUS

MHTEPECOB U MOTHUBOB K
M3y4YEHHUI0 OUOJIOTHUHU U
OOIIEHUIO C IPUPOJIOH




54. O0mme 3aKOHEI

3HaTh: 3aKOHOMEPHOCTH

YMeHnue onpenensith

®opMUpPOBAHHE OCHOB

I1.49

neicTBus PaKTOpoB nencTBUS (GaKkTOpOB MOHSATHS, CO37aBaTh 9KOJIOTHYECKOMN
Cpebl Ha OpraHu3M Cpelbl Ha OpraHu3M. 000011eHUS, KYJbTYpPbI
Brnusinue sxonorndeckux | aHaJIU3UPOBATh, COOTBETCTBYIOIIEH
(akTOpOB Ha OpPraHu3M. | KJIaccUu(pUIHUPOBATS, COBPEMEHHOMY YPOBHIO
B3aumocssi3p CaMOCTOSITENIBHO 9KOJIOTMYECKOT O
OpraHU3MOB U BbIOMpAaTh OCHOBAHUS MBIILIICHUS.
OKpYXKaroIleH Cpeibl. KpUTEPUU AJIs
KJ1acCu(UKalnu,
yCTaHaBJIUBATh
MPUYUHHO-CJIEICTBEHHBIE
CBSI3H, CTPOUTh
JIOTHYECKOe
paccyXJIeHHeE.
55. Tlpucniocob6ieHHOCTh | 3HATh: MOHATHE 00 YMenue camocTosTensHo | PopMUpOBaHUE I1.50
OpPraHU3MOB K JICUCTBUIO | aJanTalllH, O )KU3HEHHOH | OMpeeNATh eI CBOETO | OTBETCTBEHHOTO
(hakTopoB Cpebl dopme; sKoIoTHYECKHUE | 00YYCHHS, CTABUTh OTHOIICHUS K YUCHHUIO,
TPYMIBl OPTaHU3MOB dbopMynupoBath A ce0si | TOTOBHOCTH U
pazHooOpa3ue amanTaiyii | HOBbIC 33J1a4¥ B ydeOe U | CHIOCOOHOCTH K
YMeTh: pa3nuyarthb MO3HABATEIbHOMN CaMOpa3BUTHIO Ha OCHOBE
3HauYEHUE TOHATUHN JesATebHOCTH MOTHBAIMH K 00y4EHHIO
«OKU3HEHHas hopmay u
«QKOJIOTHYECKas Tpymnmna
56. buotnyeckue cBsi3u B | 3HaTh: CETU MUTAHUS, YMeHHe OLleHUBATh dopmMupoBaHue I1.51
IIpUpoe crocoObl JOOBIYM UK. | PABUIBHOCTD M03HABATEIbHBIX

B3anmoperictBre pa3HbIX
BUJIOB B IPUPOJE, UX
CBSI3U.

YMeTb: XapakTepu30BaTh
THIIBEI OMOTHYECKHX
CBSI3€H, TUIIBI
B3aHMOJICHCTBHS BHJIOB,
OOBSICHATH 3HAUCHUC

BBITIOJIHEHHSI YICOHOM
3anaun. CoOCTBEHHbBIE
BO3MOKHOCTH €€
pelieHusl.

YMeHnue onpenensith
MOHSATHS, CO3/1aBaTh
00o01eHue.

HUHTEPCCOB 1 MOTHUBOB K
U3yYEHHIO OMOJIOTHH U
OOLIEHUIO C IPUPOIOH.




OMOTUYECKUX CBI3EH

57. BzaumocBs13u 3HaTh: NOMYJISILUIO KaK YMenue ananmusupoBats | GopmupoBaHHe I1.52
OpPTraHu3MOB B MOMYJISIUH | 0COOYIO COJIep>)KaHNE PUCYHKOB, | IIO3HABAaTEJIbHBIX

Ha/I0praHU3MEHHYIO WITIOCTPUPYIOILUX UHTEPECOB U MOTHBOB K

cucremy, Gopmy cBOIicTBa monmymAuuu. M | u3y4eHuto 6uonoruu

CYLIECTBOBaHMS BUJIA; Ha 3TOH OCHOBE MOJTy4aTh

HOHATHE O HOBBIE 3HAHUS.

nemorpapuueckoit u

MPOCTPAHCTBEHHOMN

CTPYKTYpE HOMYJISALHH.

I1.53

58. OyHKIIMOHUPOBaHKE
MOMYJISALUI B IPUPOJIE.

3HaTh: eMoKpaduIecKue
XapaKTEePUCTUKU
TOITYJISIIIH;, BO3PACTHYIO
CTPYKTYPY MOIYJISALIUY.
YMeTb: cpaBHUBATh
HOHATHS «UUCIIEHHOCTh
OISR U
«IUIOTHOCTH MOIMYJIALIAN,
JIeJ1aTh BBIBOJIBL.

OBnanenue
UCCIIEIOBATEILCKUMU
YMCHHSIMH: OTIPEICIISITh
LEJIH, TAIbI ¥ 331241
paboThI, CAMOCTOSITEIIBHO
MOJIETTUPOBATh U
MIPOBOIUTH HAOIIOCHUS
Y Ha €ro OCHOBE
MOJIy4yaTh HOBbIC 3HAHUS.

OBnanenue
WHTEJUICKTYaTbHBIMU
yYMEHUSMHU(CPaBHH-BATh,
KJaccu(GuIupoBaTh,
yCTaHABJINBAThH
MPUYHHHO-CJICICTBCHHBIC
CBSI3H, JIeaTh
0000111eHHE BBHIBOIBI)




59. TlpupoaHoe
COOOILIECTBO -
OMOreolLeH03

3HaTh: IPUPOJIHOE
CO0O0IIECTBO KaK
OMOLIEHO03, €ETO CTPOEHHUE,
MTOHSATHE O OHOTOIIE,
KpPYrOBOPOT BEIIECTB H
MOTOK PHEPTHUH.

YMeTb: XapakTepu30BaTh
SAPYCHOE CTPOCHUE
OHMOreoIcHO30B,
COCTaBIISTH ICITH
IMATaHUS, OOBSICHATE
MUIIEBBIC CETH U
9KOJIOTHYECKHUE HUIIIH.

Ognagenue
HCCIEN0BATEIbCKUMU
YMEHUSIMH: ONIPEICIIATh
LIEJIM, DTAIbBI ¥ 3312491
paboThI

CpaBHuBaTh,
KJ1accu(puIupoBaTh,
yCTaHaBIUBaTh
HPUYHHHO-
CJIEJICTBEHHBIE CBA3U U Ha
OCHOBE 3TOr0 MOJIYy4aTh
HOBBIE 3HAHUS.
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60. broreornecHO35I,
AKOCUCTEMBI U Oruocdepa.

3HaTh: KPyroBOPOT
BEIIECTB U MPEBpaICHIE
SHEPTUU B IKOCHCTEME;
ounocepa xak
riio0aiabHast SKOCUCTEMA;
rpanuiibl ouocdepsr. B.1.
Bepnanckuii-
OCHOBOTIOJIOKHUK yUEHUS
o buocdepe.

YMeTh: BBIICTSATH,
OOBSCHATH ¥ CPAaBHUBATH
CYIIECTBEHHBIC TTPU3HAKU
MIPUPOTHOTO COOOIIECTRA;
XapaKTepU30BaTh
ouocdepy Kak
17100aJIbHYI0 9KOCHCTEMY.

OsnaneHue
UCCIIEIOBATEIILCKUMHU
YMCHHSIMH: OTIPEICIISITH
1eJTH, 3a/1a4H PaOOTHI,
CpaBHUBATh, OOBSICHATH
,pOJIb Pa3IMYHBIX BUIOB B
nporecce KpyroBopoTa
BEIIECTB U MOTOKA
SHEPTHUH.
AHanu3upoBaTh U
TIOSICHSITH COJICPIKAHHE
PUCYHKOB yueOHHKA

Bocnuranue
MaTpUOTH3MA, YBAXKECHUE
k OredecTBy, rOpJOCTH
3a cBOO Ponuny.

61. Pa3zBuTtue u cmMeHa
IPUPOIHBIX COOOIIECTB.

3HaTh: IKOCUCTEMHYIO
OpraHu3aLUIo0 )KUBOM
npupozasl. Kpyrosopor
BEIIIECTB U [IpEeBpalleHUe
sueprun. Ctaanu
pa3BUTHS OMOTr€OIICHO30B.
YMeTh: 00BICHATH
3HAYEHUE 3HAHUH O
CMEHE MPUPOIHBIX
co001IeCTB.

OnpenensTs Henu u
3a7a4u padoTHI,
MIPOBOJINTDH aHATH3
(GaKTOB WK SIBJICHUH.
OOBACHATH MPOLIECCH
CMEHBI 9KOCHCTEM,
000CHOBBIBATh POJIb
KpPYroBOpOTa, CPAaBHUBATH
€CTECTBEHHBIE U
KYJBTYPHBIE YKOCHCTEMBI.

Bocnuranue
MaTpUOTU3MA U TOPAOCTH
3a CBOM Kpaii,
(hopMupoBaHHE OCHOB
CaMOpa3BUTHUA U
CaMOBOCIUTAHHUA B
COOTBETCTBUH C
00111eYeJIOBEYSCKUMU
LICHHOCTSMM.
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62. Muoroobpasue 3HaTh: MHOTrOOOpa3zne ®opmupoBanue ymenuit | @opMmupoBaHue Nurtepuer-
OMOTeOIIeHO30B 9KOCHUCTEM UX CTPYKTYPY | CpaBHHBATh, 0000IIaTh, | IIEHHOCTH 3JI0POBOTO U pecypchl

U CBOICTBA. POBOAMTH HaOIOIeHHe, | 6e30macHoro obpasa

YMeTh: BBIIEHATh U AHAM3UPOBATH M HA OTOU | )KU3HHU; OCHOB

XapaKTepu30BaTh OCHOBE TIOJTy4aTh HOBBIE | DKOJIOTUYECKOM

CYIIIECTBCHHBIC IPU3HAKY | 3HAHUS. KYJbTYPBI

CBOICTBa BOJHBIX, COOTBETCTBYIOIIEH

HA3EMHBIX YKOCUCTEM U COBPEMEHHOMY YPOBHIO

arpodKOCHCTEM JKOJIOTHYECKOTO

MBIIIICHUS.

63. OCHOBHBIE 3aKOHBI 3HaTh: 3aKOHOMEPHOCTH | AHaIM3UpoBaTh (GakTel U | DopMHUpOBaHHE I1.57
YCTOWYHBOCTU IPUPOJIBI | COXPAHCHHUS SIBIIEHUSI, 00001IaTh, HKOJIOTUIECKOTO

YCTOHYMBOCTH MPOBOJUTH HAOIIO/IEHNE | MBIILUICHUS,

MPUPOJTHBIX IKOCUCTEM, | Ml Ha OTOW OCHOBE MO3HABATEIHHBIX

MPUYUHBl YCTOMYHMBOCTH
9KOCHUCTEM.

YMeTb: BBIIETATh U
XapaKTepU30BaTh
CYILIECTBEHHbIE IPUYUHBI

IMoJIy4aTb HOBBIC 3HAHHA.

UHTEPECOB U MOTHBOB K
M3y4YEHUI0 OUOJIOTHUHU U
OOIIEHUIO C IPUPOJIOH




YCTOMYMBOCTH
3KOCHUCTEM.

64. DKOJIIOTHUECKHE
po0OyieMsl B Ouocdepe

3HaTh: MOCIECTBUS
JESITEILHOCTH YEJIOBEKA B
IKOCHCTEMAX,
9KOJIOTHUCCKUE
poOJIEMBI, POJIb
4esoBeka B buocdepe.
YMeTb: BBIIEIATh U
XapaKkTepru30BaTh
NPUYHHBI SKOJIOTUYECKHUX
npo0iieM B Onocdepe.

O0600maTe,
AHATM3UPOBATH U
IPOTHO3UPOBATH
MOCIICACTBHSI HCTOIICHUS
NPUPOIHBIX PECYPCOB U
COKpAIIEHUS
OHMOJIOTUYECKOTO
pazHooOpazusi,
o0cyXIaTh
IKOJIOTHUECKHE
poOJIEMBbI CBOETO
peruona u 6uocheps! B
TCJIOM.

®opmMupoBaHue
9KOJIOTMYECKOT 0
MBILJICHYS], IOHUMaHHUE
BJIMSIHUSI COLIMANIBHO -
9KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE
IIPUPOIHOH Cpelbl;
MIPUOOPETEHNE OTIbITA
9KOJIOrO-HaNpaBICHHON
NEeSTENbHOCTH

Ne6 «Ouenka
KadecTBa
OKpYy>Karoleun
Cpeab»

58

65. DKcKypcus B IPUPOIY
« M3yuenue u onucanue
9KOCUCTEMBI COCHOBOTO
6opa»

3HaTh: METOJIbI U3yUYECHUS
JKUBBIX OPTaHU3MOB:
Ha0II0IcHUE, U3MEpPEHNUE,
IKCIIEPUMEHT.

YMeTh: OIUCHIBATh
9KOCHUCTEMbBI CBOCH
MECTHOCTH

Osnagenue
HCCIEN0BATENLCKUMU
YMCHHSIMH: OTIPEIEIISITh
LEeNH U 337241 paboThl,
CaMOCTOSITEIHLHO
MOJICTTUPOBATH U
MIPOBOJIUTH HAOIIOCHUS
1 Ha €r0 OCHOBE
110JTy4aTh HOBBIC 3HAHUS,

CobmronaTh paBuiIa
MOBEICHUS B IPUPOJIC




OCYIIECTBIISATh
¢dbukcupoBaHUe U aHAIIN3
(aKTOB WU SIBIICHUIA.

66. DKcKkypcus B IpUpoAy | 3HATh : METOAbI U3yueHus | OBnageHue Co0mronaTh paBuIa
«M3ydenue u onucaHue JKUBBIX OPTaHU3MOB: HCCIICA0BATCILCKUMU MOBEJICHUS B IIPUPO/IE.
arporeHo3a HaOII0/IeHUE, U3MEPEHUE | YMEHUSIMU
MIPUIIKOJIBHOTO YYacTKa» | , 9KCIIEPUMEHT; TPUIUHBI
HEYCTOMYUBOCTH
arporeHo3a.
67. O0001IIEHNE U VYMeTh: BBISIBIIATE OBiageHue dopmMupoBaHUE ITosrt. I1.48-
cUCTEMaTU3alus 3HAHUM | TPU3HAKHU WHTEIJICKTyaaIbHbIMU IIO3HABATEIbHBIX 58
0 TEME « MPUCTIOCOOJICHHOCTH SBJICHUSMU: 0000111aTh, HWHTEPECOB.
3aKOHOMEPHOCTH OpraHU3MOB K Cpejie CpaBHUBATb,
B3aMMOOTHOILIEHUH o0uTaHus; OOBSICHITD aHaJU3UPOBATh U

OpraHru3MoB U CPCABD»

pOJIb KPYroBOpoTa
BEILIECTB U MPEBPAIICHUS
SHEPIUU B SKOCHUCTEMAX;
XapaKTepu30BaTh
ounochepy kKak
r7100aJIbHYIO SKOCHCTEMY.

OLICHUBATh MOCJICICTBUS
JeSITETLHOCTH YEJIOBEKA B
npupoje

68. 1IToroBbIil KOHTPOJIb
3HaHU# Kypca Onosoruu 9
KJjlacca

YMeTh:
CUCTEMAaTH3UPOBATh
3HAHMSA 110 TeMaM pa3zena
« OO011111€ OMOJIOTHYECKHE
3aKOHOMEPHOCTHY

[IpuMeHsTh OCHOBHBIE
BUJIbI yUEeOHOMI
JeSITeIbHOCTH IIPH
(bOpMyYITMPOBKE OTBETOB K
UTOTOBBIM 33JJaHHSI




Nudopmanuonno — MeToanyeckoe odecrnevyeHne
OcHoBHasi iMTEpaTypa:

W.H. Ilonomapesa, T.C. Cyxona. [Ipuponosenenue. buonorus. Dxomnorus: 5-11 knaccel: nporpammsl. — M.: Benrana-I'pad, 2010.

N

WN.H. Ilonomapera, O.A. Kopuunoa, H.M. Yepnosa. buonorus. 9 xmacc. YueOHuk nans yyammxcsi oOmeoOpazoBaTelbHbIX yupexnaenuit/ [lon
penaxiueit mpodeccopa M. H. Tlonomapesoii. — M.: Benrana-I'pad, 2011
W.H. Ilonomapesa, O.A. Kopuuiosa, B.C. Kyumenko. buonorus. 9 kiacc. Pabouas rerpans. — M.: Benrana-I'pag, 2013.
INonomapesa 1.H., Cumonosa JI.B., Kyumenko B.C. «buonorus» 9 ki., MeTogudeckoe nocooue.
Menaunakypc «OcHoBbl 0011e# Ononorun» 9 ki., (CD-auck).
«KoHTpoJIbHO-U3MEpUTENNBHBIE MaTepualibl. buonorus. 9 knace», M.: Bako, 2010
MULTIMEDIA - nognepxkka kypca «O01mas 0uosorus»
JlaboparopHsrii npakTukyM. buonorus 6-11 kinacc (yae6HOE SIEKTPOHHOE U3/IAaHUE).

© ks~ w

OtkpsiTas 6uonorus 2.6 O6pa3oBaTeNbHBIA KOMIUIEKC (3JIEKTPOHHOE yueOHoe n3nanue), Guznkon, 2005.
1C: Penterutop. buonorus. Beck mkonpHbIN Kypc, 1998-2001.

http://school-collection.edu.ru/). «Enunas komnexius [uppossix O6pasoBatenbHbIX PecypcoBy (
www.bio.1september.ru— razera «buoOT s -MIPHIOKEHHE K «1 CEHTAOPS».

ok wbdpE

http://bio.1september.ru/urok/ - Matepuaist k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CalT, ObLIH OMYOJIMKOBaHBI B Ia3eTe
"Bruonorus". ABTOpamMH caiiTa mpojenana 0oJbliiast paboTa Mo CUCTEMATH3UPOBAHUIO MA3€THBIX CTATEH C YUETOM MIKOIBHOM Y4eOHOU MPOTrpaMMBI
9. http://ebio.ru/ - DnexrponHsIit yueOHuk «buosiorus». Www.biodan.narod.ru - Bronormueckuii ciioBapb ¢ anpaBUTHBIM yKa3aTeleM
10. www.nsu.ru - Bromorus B BOIpocax M OTBETax
11. www.college.ru - Y4yeOHuK 1m0 OHOJIOTHH OHJIANHH, WILTFOCTPUPOBAHHBIN

JlutepaTypa 1Jis1 y4auuxcs:
VYueonuk: [Tonomapera W.H., Kopaunosa O.A., Ueproa H.M. "OcHoBsl 06111ei#t 6nonorun" (M., "Benrtana-I'pad", 2005r.)
Kucenesa 3. C., Msarkosa A. H. «I'enetuka: yue6HO€ mocobue no paxyapTaTuBHOMY Kypcy s yuammxcs» (M., «[Ipocsemenuey, 1983 rox)
Boponnos H. H., Cyxopyxosa JI. H. «3Bomonust oprannyeckoro mupan(M., «Hayka», 1996 rox)

M ownNne

Kucenesa 3. A. Kuura mist yrenust no napsunuzmy (M., «IIpocsemienue», 1970 ron)

JlutepaTypa aJis1 yuuTesi:
AnexceeB B. I1. «CtanoBnenue uenoedectBa» (M., M3naTeabCcTBO MOMUTHYSCKON TUTEpaTyphl, 1984 rox)
2. TI'pant B. «3Bomtonus opraauzmoB» (M., «Mup», 1980 rox)
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http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
http://www.biodan.narod.ru/
http://planetashkol.ru/redirect.php?q=http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html
http://planetashkol.ru/redirect.php?q=http://college.ru/biology/course/design/index.htm

3. T'pun H., Crayr V., Teitnop . «buonorus — B 3 Tomax» (Mocka, «Mup», 1993 rox)
4. Koueprus b. H., Kouepruna H. A. «3anaun no MojekyIsspHOA OMOJIOTUU U TE€HETUKE»
5. Myptazun I'. M. «3anaun u ynpaxHeHus: 0 o011el 61oIorum»



