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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas oOpa3oBarenbHas mporpaMma 1o OMoJoruu uis 9 Kilacca CoCTaBIeHa B COOTBETCTBUH C:
|. HopmaTtuBHBIMU MPaBOBBIMH TOKyMEHTaMU (efiepaibHOro YpOBHS:
1.®enepanbubM 3akoHOM "O06 ob6pazoBannu B Poccuiickoii @eneparuu (. 22 cr. 2; 4. 1, 5 ct. 12; 4. 7 cT.
28;cr.30;m. 549. 3 cr. 47;m. 1 4. 1 ct. 48);
2.QenepaibHBIM FOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM OCHOBHOTO 00mIero oOpa3oBaHus, YTB.
npuka3zoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897 (1. 18.2.2);
3.ITpukazom MunucrepcrBa oopazoBanus u Hayku PO Ne 1577 ot 31.12.2016 1. «O BHeceHUU U3MEHEHUH B
dI'OC 00O, yrBepxkacHHBIM MpuKazoM MunucrepcTBa obpazoBanus U Hayku PD ot 17.12.2010 r. Neo
1897».
I1. HopMaTuBHBIMH PAaBOBBIMU JJOKYMEHTaMU JIOKaJIbHOTO YPOBHSI:
4.Ycrasom MOY COMI n. ITamikoBo;
5.0cHOBHOIT 00pa3oBaTeNIbHOM MporpaMMoi, peanusytomeid @I'OC ocHoBHOTO 001IEeT0 00pa3oBanus MOY
COII 1. ITamxkoBo;
6. buonorus. 5-9 kmaccel. Konnenrtpuueckas crpykrypa. PaGoume mporpammbel k munuun YMK mon
penakmueit . H. [Tonamapesoii: yae6HO-MeTomndeckoe nocodue/ M. H. Ilonomapéra, B. C. Kyumenko, O.
A. Kopuunoa u 1p. — M.: Benrana-I'pad, 2017
Pabouas nporpamma opueHTHpOBaHa Ha yueOHuK: buonorus. 9 xmacc: yueonuk / V.H. Ilonomapea, O.A.
Kopuunora, H.M. Yepnosa; M.: Benta-I"pad, 2019.
JlanHbli yueOHUK BXoaUT B DenepalibHblil nepedyeHb yueOHUKOB (puka3 MunuctepcTBa npocsemienus PO
or 20 mas 2020 Ne 254 m wu3meHeHus Kk npukazy Ne 62645 ot 02.03.2021 r.), IOmyIIEHHBIX K
UCIOJIb30BAHUIO TPU pealn3ali HMMEIOLIMX TOCYAapCTBEHHYIO aKKpEIUTAIMI 00pa30BaTEJIbHbBIX
MIPOrpaMM, OCYIIECTBISIOUIMMHU 00pa30BaTEIbHYIO JESTEIbHOCTD.

Mecto yuedoHoro npeamera «buosiorus» B yueonom miiane MOY COMI n. ITamkoso

B cootBercTBHM ¢ DeaepalbHBIM TOCYJAapPCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOro oOmero oOpa3zoBaHus YyueOHBIH npenMer «buonorus» BXOAUT B IPEIMETHYIO
obnacTh «EcTecTBEHHO-HAy4YHBIC IPEIMETHI» U SABISCTCS 00sM3aTESIBbHBIM ISl H3yYCHHUS.

B yuebnom mmane MOY COI n. IMTamkoso Ha mW3ydeHue mpenmera «buonorus» B 9 kimacce
OTBEJIeHO 2 yaca B Hefeno: 1 yac u3 o0s3arenbHON yacTu U 1 yac U3 yactu, GopMUPYEeMOil ydacTHUKAMU
oOpazoBarenbHOro Mnpoiiecca. Mtoro: 68 4acos B ros.

1. Ilnanupyemble pe3yJibTAThI H3yUeHHsI Y4eOHOr0 MpeaMeTa, Kypca

N3yuenune kypca «buonorus. 9 kimacc» OOMKHO OBbITH HAIpaBJIEHO Ha OBJAJEHHE OOYyYarOIIMMUCS
CIIETYIOIINX YMEHUI 1 HaBBIKOB:
Buinycknux nayuumes:
® XapakTepu30BaTh OOIIHME OUOIOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAUUMOCTh;
® UCMOJNb30BAaTh METOAbl OMOJOTMYECKOW HAyKh Ui HU3YyYeHHs OOIMX  OMOJOTHYECKUX
3aKOHOMEPHOCTEH: HaO/01aTh M OMHUCHIBATh KJIETKH Ha TOTOBBIX MHUKpOIpenaparax, SKOCHCTEMbI
CBOEHM MECTHOCTH,;
® CIIOJIb30BAaTh COCTABJISIOUIME MPOEKTHONM U MCCIEA0BATENbCKON AESITENbHOCTH IO H3YYEHUIO
o0mMx OMONOrMYEeCKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKMBOM MpHUpPOAE; MPUBOJIUTH
JI0Ka3aTeNbCTBA HEOOXOAMMOCTH 3alIMTHl OKPYXKAIOIIEH Cpenbl; BBIICTSATh OTIWYHTEIbHBIC
MIPU3HAKU KUBBIX OPraHU3MOB; CYLIECTBEHHbIE TPU3HAKU OMOJIOTUYECKUX CHCTEM U OMOJIOTHYECKHUX
IIPOLIECCOB;
® OpHUEHTHPOBATHCA B CHCTEME IIO3HABaTENIbHBIX IEHHOCTEW: OIeHMBaThb MH(OpPMAIHIO O
NeSITeIbHOCTH YEJIOBEKa B MIPUPOJIE, TIOTYyYaeMylo U3 Pa3HbIX HCTOYHUKOB;
® aHaJIM3UPOBATH U OLIEHUBATH MOCIEACTBUS JEATCIILHOCTH YEIOBEKA B IIPUPOJIC.
e PackpbiBaTh pob OMONOTHH B IPAKTHYECKOHN ACSITETLHOCTH JIIOJICH, POJIb Pa3IUYHBIX OPTAaHU3MOB B
KU3HU YETIOBEKA;
e (CoOmonath mpaBuiIa paboOThl ¢ OMOJOTUYECKUMH TPHOOpPaAMU U HHCTPYMEHTaMHU, TIpaBujia paboThl B
KaOWHeTe OHMOJIOrHs;



PaboTtath ¢ yBeNWYHMTENbHBIMH TNPUOOpaMH, HAOJIOJATh MHKPOOOBEKTHI M IPOLIECCHI; JenaTh
PUCYHKH MUKPOIIpENapaToB, (UKCUPOBATH PE3yJIbTaThl HAOIIOICHHIA;

VY cTaHaBIMBATH CBA3b CTPOCHUS YaCTEH KIETKHU C BBIOJTHAEMBIMH (QYHKIIUSIMHU;

CpaBHUBATh XMMHUYECKHI COCTaB )KMBBIX OPTaHU3MOB M TEJ HEXXHMBOM MPHUPOJIBI, 1€JIaTh BHIBOJBI HA
OCHOBE CPaBHEHUS;

HaxoauTp cBS3b cTpoeHHS U (PYHKIMM KJIETOK Pa3HBIX TKaHEW; pacKpbIBaTh CYIIHOCTH MPOIECCOB
KU3HEAEATEIBHOCTH KJIETOK; BBIICNATH CYIICCTBEHHBIE IPU3HAKU CTPOCHHS KJIETOK Pa3HBIX LAPCTB;
JeNaTh BBIBOJBI O €AMHCTBE CTPOCHUS KIETOK IMPEICTaBHTENEH pasHBIX LAPCTB U O TOM, KaKoOii
00BEKT UMeeT OoJiee CII0KHOE CTPOCHUE;

Jloka3pIBaTh POJCTBO OPraHM3MOB HAa OCHOBE MX KJIETOYHOTO CTPOCHUS;

OOBsCHATH OOIIHOCTD MPOHMCXOXAEHUS W DBOJNIONMU CHCTEMATUYECKUX TPYII PACTCHUHA W
KHBOTHBIX Ha MIPUMeEpaxX COMOCTABJICHUS OMOJIOTHIECKUX 0OBEKTOB;

BeIaBIsTE 0COOCHHOCTH Cpell OOMTaHHs, PACKPHIBATH CYIIHOCTH MPHCIOCOOJICHHS OPraHW3MOB K
cpene oouTaHus;

Be1ensare cyiecTBeHHbIC TPU3HAKY BU/IA, OOBSCHITH MPUYMHBI MHOTOOOpa3us BUJIOB;
ApryMeHTHpOBaTh HEOOXOAMMOCTH COXPAHEHUS OHMOJIIOTMYECKOTO Pa3sHOOOpasus Ui COXPAHEHUS
Oouocdepsl; aHATU3UPOBATh U OLICHUBATh BIIMSHUE ICATEIILHOCTH YeIOBEKa Ha Onochepy.

Bbll’lyCKHl/lK noxydyum 603MOHCHOCNIb HAYYUMDbCAL.

BBIJIBUTaTh TUIOTE3bl O BO3MOXKHBIX IIOCIIEACTBUSAX ACATEIBHOCTH YEIOBEKa B JKOCHUCTEMax M
ouocdepe;

apryMEHTHPOBaTh CBOIO TOYKY 3pEHHS B XOJE JUCKYCCHH IO OOCYKICHHIO TJI00aIbHBIX
9KOJIOTUYECKUX TTPOOIIEM.

CamocTosaTenbHO 00HApYXHUBaTh U (OPMYIUPOBATH YUEOHYIO MPOOIIeMy, ONPEeNeNTh Lelb yueOHOM
NesITebHOCTH, BBIOMPATh TEMY IPOEKTa WM UCCIIE0BaHMsI 110 OMOJIOTHH;

BriiBuraTh Bepcuu pemieHns: OnoJIOTHIECKUX U IKOJIOTHYECKUX IPobieMm;

Habmtonate 6uonornueckne 00beKThl U IPOBOJUTH OMOJIOTHYECKUE IKCIIEPUMEHTHI;

PaboTatp 1o rutany, cBepATh CBOU JICHCTBHUS C LEIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OMINOKH
CaMOCTOSITENTLHO;

[InanupoBaTh  CBOIO  HMHIUBUAYaJbHYIO  00pa30BaTENIbHYIO  TPAaeKTOpUI0;  paboTaTh IO
CaMOCTOSITENTFHO COCTaBJICHHOMY IUIaHY, CBEPSSACh C HUM M IEJIBbIO JIEATEIFHOCTH, HCIPABISTH
OLIMOKH, HCTIONIB3Ys] CAaMOCTOSITEBHO MO00paHHbIe cpecTBa ( B TOM uuciie MIHTepHeT);

Co3maBaTh cXeMaTHYECKUE MOJIENN C BBIICTICHUEM CYIIECTBEHHBIX XaPaKTEPUCTHK OMOIIOTHIECKOTO
0o0BeKTa; MpeoOdpa3oBbIBaTh OMOJOTHYECKYI0 MH(OpPMALMIO U3 OJHOTO BHJA B JPYrod U BHIOMpPATH
yaoOHy0 a1 ceds dopMmy (uKcanuu W NpencTaBieHUs MHPOpPMALUU; ONPEAETsTb BO3MOXKHbBIE
WUCTOYHUKH HEOOXOIAMMBIX CBEJCHWH, TNPOM3BOJANTH IOWCK HH(POpPMAIMK, aHAIU3UPOBATH U
OLIEHUBATh €€ JIOCTOBEPHOCTH;

Co0ro1aTh MPUHIIMIIEL 3I0POBOTO 00pa3a KU3HH, PAIlMOHATBHOW OPraHU3aIluy TPY/Aa U OT/AbIXA.

JInyHOCTHBIE:

1. BocnuTtanue pocCHUHCKON TIpaKIaHCKOW HWASHTUYHOCTU: MATPUOTHU3MA, JIIOOBU M YBaXEHHUS K
OteuecTBy, UyBCTBa rOpJOCTH 3a CBOIO Ponuny.

2. ®opmupoBaHWE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0yYaroIInuXCst
K CaMOPa3BUTHIO U CAMOOOPA30BAaHHUIO HA OCHOBE MOTHBAIIMH K YUECHHUIO U TO3HAHUIO.

3. 3HaTh OCHOBHBIC NMPHUHIIUIEI U TPAaBUJIa OTHOIICHHS K KUBOW MPUPOIE, OCHOBHI 37J0POBOTO 00pa3a
KHU3HH U 37I0pOBbecOeperaromye TeXHOJIOTHH.

4. CdopmHpoBaHHOCTh MO3HABATEIbHBIX UHTEPECOB U MOTHBOB, HAIllPaBJIEHHBIX HA M3y4Y€HHUE >KUBOM
MPUPOJIbI; HHTEIJICKTYAIbHBIX YMEHHUN (JI0Ka3bIBaTh, CTOUTh PACCYXICHHS, aHAJIU3UPOBATh, JIE€1aTh
BBIBO/JIbI); 3CTETHUECKOI0 OTHOIICHHUS K )KUBBIM OOBEKTaM.

5. ®opmupoBaHHME JUYHOCTHBIX IPEICTABICHUM O LEIOCTHOCTU OKPY)KAIOIIET0 MHUpPA, BO3MOXKHOCTH
€ro Mo3HaHMs U 0OBSICHEHHs Ha OCHOBE JOCTHKEHUH HaYyKH.

6. Oco3HaHHE €IUHCTBA M IEIOCTHOCTU OKPYKAIOIIEr0 MUPA, BOSMOKHOCTH €0 MO3HABAEMOCTH Ha
OCHOBE JJOCTUKECHHUI HAYKH.

7. ®opMHpOBaHHE YBOKUTEIHBHOTO OTHOLICHHS K UCTOPUH, KYJIbType, HALIMOHAJILHBIM OCOOCHHOCTSIM,

TpaauLUAIM U 00pa3y *KU3HU APYTUX HAPOJIOB, TOJIEPAHTHOCTU U MUPOIIOOUS



8. Pa3BuTHE HaMOHATBFHOTO CaMOCO3HAHUs, (POPMUPOBAHNE HPABCTBEHHBIX U IPAXKIAHCKUX KAaueCTB B
MpoIiecce pasHOOOPa3HON TBOPUYECKOMN ACATEIHHOCTH

9. OcBoeHue colUaNbHBIX HOPM, IPAaBUII TIOBEACHUS, posiel U (OpPM COLMANBHOM )KU3HU B TPyNIax U
cooOIIecTBaX, BKJIIOYAs B3pOCIbIE  COIMAIBHBIE  COOOIIECTBA, y4yacTHE B  IIKOJIBHOM
CaMOYIIPaBJICHUH U B OOIIECTBEHHOM KHU3HH B MIpeiesiaX BO3PACTHBIX KOMIETECHIIUH.

10. Pa3BuTHE MOpaJIBHOTO CO3HAHMSI M KOMIIETEHIMM B PEUICHHUH MOpPAJbHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, (OpMUpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IOBEICHHMA,
OCO3HAHHOTO M OTBETCTBEHHOTI'O OTHOIICHUS K COOCTBEHHBIM IOCTYIKAM.

11. ®opmupoBaHuEe KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOIECTBE M COTPYJHHUYECTBA C YUUTEISIMHU,
CO CBEPCTHHKAMHU, CTAPIIMMU U MIIAJIIMMHU B IIpoliecce 00pa30BaTeabHOM, OOLIECTBEHHO - MOJIE3HON
NESITEIbHOCTH.

12. ®opMupoBaHue IIEHHOCTH 3J0pPOBOrO0 M 0e30macHOro oOpas3a KHU3HU; YCBOCHHME IPAaBHII
WHIMBUIYAIBHOTO ¥ KOJUJICKTHBHOTO O€30MacHOrO TMOBEIEHUS B UPE3BBIYAWHBIX CHUTYAIHSX,
YTPOKAIOIIUX JKU3HU U 370POBBIO JIIO/ICH, PAaBUJI IOBEJCHUS B TPAHCIIOPTE U HA AOPOrax.

13. ®opmupoBaHUE OCHOB YKOJIOTUIECKOTO CO3HAHUS Ha OCHOBE MPU3HAHUS [EHHOCTH JKU3HU BO BCEX
€€ MPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOI'0, OEPEKHOTO OTHOIICHUS K OKpYXaIloIIei cpee
U PallMOHAJIBHOTO MPUPOJIOTIOIb30BaAHMUSL.

14. Oco3Hanue 3Ha4YEHUS CEMbH B KH3HU YEJIOBEKA U OOIIECTBA, MOHSATHE IEHHOCTH CEMEIHON KU3HH,
YBaXXHUTEJIbHOE U 3a00TIMBOE OTHOLIEHUE K UJI€HAM CBOEH CEMbU.

15. YMeHue npuMeHATh MOMy4YeHHbIC 3HaHUS B IPAKTUYECKON AESITETbHOCTU

16. Oco3nanne mMOTPEOHOCTH W TOTOBHOCTM K C€amMoOOpa3oBaHUIO, B TOM UYHCIE B pPaMKax
CaMOCTOSITENIHOM ~ JEATEIIbHOCTH BHE WIKOJIBI, YMEHHE ONpPENeNsTh IKU3HEHHBIE I[EHHOCTH,
OOBSICHATH NMPUYUHBI YCIIEXOB M HEey/lad B YIeOHOH NEATEILHOCTH, IPUMEHSTH MOTyYCHHbIC 3HAHUS
B [IPAKTUYECKON JESITETbHOCTH;

17. OnenuBath XKU3HEHHBIE CHTyallMd C TOYKH 3peHHs Oe3zomacHoro obpasa >KM3HU M COXPaHEHUS
3]10pOBbBS;

18. Kputnyeckoe OTHONIEHHWE K CBOMM IOCTYIIKaM, OCO3HAHME OTBETCTBEHHOCTH 3a WX MOCIEICTBHS,
YMEHHE MPEe00JIeBATh TPYTHOCTH B MPOLIECCE JOCTHKEHHSI HAMEUEHHBIX LeJIeH.

MertanpeamerHble:

1) Iosnasamenvuvie YVJII:

1. YMeHue camMOCTOSTENBPHO ONpPENENSATh LEIN CBOEro OOy4eHHs, CTaBUTh HOBBIE 3aJaud B
yuebe U B TI03HABATENIbHON JIeSITeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI MO3HABATEIbHOMN
JeSITEIIbHOCTH.

2. OBnajeTh UCCIIEA0BATENBCKOM U MPOEKTHOH JiesTenbHOCThI0. HayunThes BUIeTh Ipooaemsl,
CTaBUTh  BOINPOCHL,  BBIABUTaTh  THUIOTE3bI, JIaBaTh  ONPEACICHHUS  IOHATHUSM,
KBaJIM(PHULIHUPOBATh, HAOIIOAATh, 1€1aTh BBIBOBI, 3AIUIATH CBOM UJIEH.

3. YMmerp paboTarh C pa3HBIMH HWCTOYHHKAMH OHOJOTMYECKOW WH(POpPMAlUU: HAXOAUTh
Ouosornyeckyro MHGOPMAIMIO B Pa3IMYHBIX MCTOYHHMKAX, aHAIM3MPOBAaTh M OLIEHUWBATh
uHpopmaruto, mpeoOpa3oBHIBATH €€ U3 OJHOUN (POPMBI B APYTYIO.

4. YwmeHue cosaBaTh, IPUMEHATh U NPeoOpa30BbIBATh 3HAKHM U CHUMBOJIbI, MOAEIH U CXEMbI

JUTSI pelIeHUs yUeOHBIX U MO3HABATENbHBIX 3a/1a4
®opMHpOBaTh U Pa3BUBATh KOMIIETEHTHOCTH B 001acTu ucnonszoBanus UKT.
6. IlpoBomuTH HAONIOIEHNS, CTABUTH JIEMEHTAPHBIC DKCIICPUMEHTHI U OOBSICHSTH ITOJTydYeHHBIE
pe3yJbTaThI.
7. CTpouThb JIOTHUECKUE PACCYKIECHHUS, BKIIIOYAIOIIUE YCTAaHOBICHNE IPUYUHHO-CIIEICTBEHHBIX
cBsizeit. Mcnonb3oBath yueOHbIe ASUCTBUS 17151 POPMYIUPOBKU OTBETOB.
8. CpaBHHBaTh W KJIacCH(UIMPOBATH, CAMOCTOSTEILHO BBIOMpAs KPUTEPUH ISl YKa3aHHBIX

JIOTHYECKUX OTepaluii.

9. OmnpenensiTh BO3MOXHBIE HWCTOYHHKH HEOOXOMUMBIX CBEIEHHUH, TPOU3BOIHUTH ITOMCK

UH(OPMaLINH, aHATU3UPOBAThH U OIICHUBATh €€ JTOCTOBEPHOCTb.

10. CocTaBisTh CXeMaTHYECKHE MOJENU C BbBIJCICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK
00BEKTOB.
2) Peeynssmusnvie YV]]:
1. OpranuzoBaTh CBOIO y4EOHYIO JCSITEIBHOCTH: OMPEACIATh 11eJb PabOThl, CTABUTH 3aJa4H,

IUIAHUPOBaTh  (PacCUUTHIBATH  MOCJIENOBATEIBHOCTh  JCUCTBHM W MPOrHO3UPOBATH

pe3ynbTaThl pabOTHI).

o



5.

CHOCOGHOCTB BBI6I/IpaTI> HOCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHUX I[CﬁCTBHSIX )41
MIOCTYIIKaX 110 OTHOLLIEHUIO K )KMBOM MPUPOJIE, 310POBBIO0 CBOEMY M OKPYKAIOIINX.
CaMOCTOSTEILHO BbBIIBUTATb BAapUAHTLI PCUHICHUA TIOCTABJICHHBIX 3a4a4, NOPCABUIACTDH
KOHEYHBIE Pe3yJbTaThl paObOThl, BEIOMpPAsi CPEICTBA JOCTHKEHUS LIeIH. YMEHHE COOTHOCUTH
CBOU I[CﬁCTBI/ISI C INIAaHUPYCMBIM PE3YJIbTAaTOM.

Paborate no 1miaHy, cBepsATh CBOM JIEHCTBUS C LIEIbIO U, IPH HEOOXOAUMOCTH, UCIPABIIATH
OIIMOKU CaMOCTOSITEIILHO.

Bnanenue ocHOBaMHM CaMOKOHTPOJIS,, CAMOOLEHKH, MPUHATHS PELICHUI B OCYIIECTBICHUHU
OCO3HAHHOTO BBIOOpA B yUeOHOMN U MO3HABATEILHON JESTCILHOCTH.

3) Kommynuxamuenvie YV/I:

1.

2.

4.
IIpeamerHbIe:

YMeHue ciymarh W BCTYNaTh B JMAJOr, y4acTBOBATh B KOJUIGKTMBHOM OOCYKICHUU
npo0JeM.

YMeHue WCmonbp30BaTh pPEUYEBBbIC CPEICTBA IS JUCKYCCHH, CPAaBHHUBATH Pa3HbIC TOYKH
3pEHHS, OTCTAUBAThH CBOIO TOUYKY 3PCHHSL.

YMeHue OpraHu3oBbIBaTh Y4EOHOE COTPYAHHYECTBO W COBMECTHYIO JIEATEIBHOCTH C
YUUTEIEM M CBEPCTHUKaMH, paboTaTh WHIMBUAYAJILHO W B TPYIIE, HAaXOAWUTh oOOIIee
pelIeHue.

YMeHHe CTPOUTH MPOTYKTHBHOE B3aMMOICHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMH.

1) B nosnasamenvrotl (unmeniekmyaivbHot) cgepe:

1.
2.

10.

11.

Y CBOEHHE CHCTEMBI HAyYHBIX 3HAHUU O )KMUBOW IPUPOJIE U 3aKOHOMEPHOCTSX €€ pa3BUTHA.
dopmupoBaHUE NEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX IPEACTABICHUN O OHOJIOTHYECKUX
00BEKTax, MPOIECCax, BJICHUSAX, OBJIAJCHNE TIOHATHIHBIM alliapaToM OUOJIOTHH.
[TpuoOpereHue ombiTa MCIOJIB30BAaHUS METONOB OHOJIOTMYECKOM HAayKH M MPOBEICHHS
HECJIOKHBIX OMOJIOTMYECKUX SKCIIEPUMEHTOB JJI U3YUYEHHUS KUBBIX OPIraHU3MOB.
[Tonumanue Bo3pacTarolleld pOJM €CTECTBEHHBIX HAyK M Hay4yHbIX HCCIEIOBaHUNA B
COBPEMEHHOM MHMpE.

®opMHUPOBaHUE OCHOB SKOJIOTHYECKOI IPAMOTHOCTH: CIOCOOHOCTH OLIEHUBATh MTOCIIEICTBUS
JIESITEIbBHOCTH YeJIoB€Ka B IpPUpOJIE, BIMAHUE (PAKTOPOB PUCKAa Ha 3/I0POBHE YEIIOBEKA,
0CO3HaHHE HEOOXOIMMOCTH COXPAHEHUS IPUPOJIBL.

Hayuutbest 00BACHATH pOsib OMOJIOTUH B IPAKTUYECKON JESITEIbHOCTH JIFOJIEH; MECTa U POJIU
4eJI0BEKa B IIPUPOJIE.

OBnanenue MerogaMu: HalOJoIeHue, onrcanue. [IpoBoanuTh OHoNOrMuecKre uccaea0BaHus
Y JIeTIaTh BBIBOJBI HA OCHOBE ITOJIYYEHHBIX PE3YJIbTATOB.

dopmMupoBaHue NPECTABIECHUN O 3HAYEHUH OMOJIOTMYECKHX HayK B PELIEHUU II100aJIbHBIX
npooeM.

OcBoeHME NpUEMOB OKa3aHMs NEPBOM IMOMOIIM, PallMOHAJIbHAs OpraHu3auus Tpyaa U
OTJIbIXA.

[Tonnmanue cwbicia OHOJIOTUYECKUX TEepMUHOB. X mnpumMeHeHWe mpu pelieHue
OMOJIOTHYECKHX MPOOIIEM U 3a]1ad.

dopMyaupOBaHUE MPAaBUIl TEXHUKU OE€30MACHOCTH B KaOMHETe OMOJIOTUU MPU BBHINOJTHEHUN
71a00paTOPHBIX PadoT.

2) B yennocmuo-opuenmayuoHHol cgepe: 3HATh OCHOBHBIC TIPABHIIA TIOBEACHUS B IPUPOJIC U OCHOBBI
3I0pOBOTO 00pa3a JKU3HH, NIPUMEHATh MX Ha MPAKTHKE; OIEHUBAThH MOBEJACHHUE YEJIOBEKA C TOUYKHU

3peHHS

30X. IlpuBomnuTh [OKa3aTebCTBA B3aMMOCBSI3M 4YEJIOBEKAa M OKPYXKAIOIIEH Cpensl,

3aBUCHMOCTH 3[I0POBBSI YEJIOBEKa OT COCTOSHHS OKPY)KAaIOIIEH Cpeibl, HEOOXOIMMOCTH 3aIlUThI
cpenbl OOMTaHHs YeTOBeKa.

3) B cghepe mpyoosoii desmenvrocmu: 3HaTh U COONIOATh MpaBHUia PabOThl B KaOWHETE OWOJIOTHH,
npaBmia paboThl C OMOJIOTUYECKUMHU IPUOOpaMU U HHCTPYMEHTaMHU.

4) B cepe guzuueckoii desmenvrocmu. TEMOHCTPUPOBAHHE HABBIKOB OKa3aHUs MEPBOM MOMOIIM ITPH
OTpPAaBJICHHUH SIJIOBUTHIMU PACTCHUSMH U TPUOAMH, YKYCE STTOBUTHIMHU JKUBOTHBIMH.

5) B scmemuueckoui cghepe: OLIEHUBATH C 3CTETUYECKON TOYKHU 3PEHHUSI KPACOTY M pa3HOOOpasue mMupa
MIPUPO/IBL.



2. Coagepxanne kypca «buosiorus. 9 kiace»

Tema 1. O6ugue 3axonomepnocmu rcusnu (5 4)

Buonoeus — nayka o sxcusom mupe buonorns — Hayka, UCCIIEAYIONIAs KU3Hb. VI3ydueHue npupo sl B
oOecriedyeHUN BBDKMBAaHUS Jiofe Ha 3emue. buomorus — cucremMa pasHbBIX OHOJIOTHYECKHX
obnacTelt HayKu. Posib OMOJIOTHH B IPAKTUYECKOMN ACATEIBHOCTH JIIOIeH

Memoowl 6uonoeuveckux ucciedosanuti MeTolbl W3YUEHHs JKUBBIX OPraHU3MOB: HaOJIOAEHUE,
U3MEpeHue, CpaBHEHHE, OIMMCAHME, DKCIEPHUMEHT, MoaenupoBanue. IlpaBuna paboTel B kabunere
Ouosioruu ¢ GMONOrMYECKUMHU IPUOOPAMU U HHCTPYMEHTaMHU

Obwue ceoticmeéa dHcugvlx opeanusmos OTINYUTENbHbIC TPHU3HAKH JKUBOTO W HEKUBOTO:
XUMHUYECKMH COCTaB, KJIETOYHOE CTPOEHHE, OOMEH BEILECTB, Pa3MHOXKEHHME, HAaClIeACTBEHHOCTb,
M3MEHYHBOCTb, POCT, Pa3BUTHUE, Pa3APaKUMOCTh. B3aMOCBS3b KHUBBIX OPraHU3MOB H CPEIIbI
Mnozoobpa3zue ¢popm scuznu Cpeapl )KU3HU Ha 3eMiie 1 MHOrooOpasue ux opranuzMoB. KierouHoe
pa3HooOpa3ue OpraHu3MoB M UX LapcTBa. Bupycel — HekseTouHast ¢popma xu3HU. PazHooOpasue
OuocucTeM, 0TOOpaKarolIee CTPYKTYPHBIE YPOBHH OPTaHU3aIlUH KU3HU

Tema 2. 3akonomepruocmu dcu3nu Ha Kiemounom ypoeue (10 u)

Mnozoobpazue kremox O000IIEHNE paHEee M3yYEHHOro0 MaTepuana. MHOroodpasue THUIIOB KICTOK:
CBOOOJHOXKHBYIIIUE M OOpa3yroIHe TKAaHU, MPOKAPHOTHI, dYKAPUOTHL. Pob y4EHBIX B W3y4CHUU
KJICTKH.

Xumuueckue eewecmsea 6 kiemke (Q000mIeHUE paHee H3ydeHHOTo Matepuana. OcoOeHHoCTH
XUMHYECKOTO COCTaBa KUBOH KIIETKU M €r0 CXOJICTBO Y Pa3HBIX THIIOB KJIETOK. Heopranuueckue u
opraHnuyeckue BemecTBa kieTku. CoaepkaHue BOJAbI, MUHEPAIbHBIX COJIEH, YIIIeBOAOB, TUMUIOB,
OeIKOB B KJIIETKE U opranu3Me. X pyHKINY B )KU3HEACIATEITLHOCTH KICTKU

Cmpoenue xnemxu CTpyKTypHBIE YaCTH KJIETKU: MEeMOpaHa, SApo, IIUTOoIUIa3Ma ¢ OpraHoMIaMHu U
BKJTFOUCHUSMHA

Opeanouowvl knemku u ux @ynkyuu MemOpaHHBIE 1 HEMEMOpPAHHBIE OPTaHOUIbI, OTIIMUYUTEIbHBIC
0COOEHHOCTH MX CTPOCHMS U (pyHKINU

Obmen eewpecme — ocHosa cywecmgosanus kiemxku IloHsTHe 00 o0OMeHe BeIIeCTB Kak
COBOKYITHOCTH OMOXMMHYECKHX pPEaKIHii, 00eClneynBaroNX KUIHEACITEIbHOCTh KJIETKH.
3HaueHHEe ACCHUMIUIANNNA W JTUCCUMIUIAIMMA B KJIETKe. PaBHOBecHE SHEPreTHYECKOrO COCTOSHHUS
KJIeTKH — obecrnedeHre e€ HOpMaabHOTO (PYHKIIMOHUPOBAHUS

buocunmes benka 6 scusoti kiemke IloHsTHE 0 OMOCHMHTE3e. DTalbl CHHTE3a OeNKa B KieTke. Poib
HYKJIEMHOBBIX KUCJIOT U prubOCOM B OMOCHHTE3E OEIKOB

Buocunmes yeneso0o6 — ghomocunmes Ilonarue o poTocuHTE3E Kak MpoLEcce CO3/1aHus YIIEBOI0B
B JKkMBOM KjeTke. JIBe cramum (OTOCHMHTE3a: CBETOBas W TEMHOBas. YCJIOBHS TPOTEKaHUS
(dhoToCHHTE3a U €T0 3HAUCHUE JIJISI TIPUPO/IBI

Obecneuenue xknemox sHepeueti IIoHATHE O KIETOYHOM JIBIXaHWHM KaK O Tporiecce oOecreueHus
KIeTKkH dHeprueidl. CTaauu KISTOYHOrO JhIXaHUs: OecKuciopoaHas ((hepMEHTATUBHAS, WIH
TJIMKOJIN3) ¥ KUCIOPOAHAs. PO MUTOXOHIPHIA B KIIETOUHOM JIbIXaHUU

Pazmnoocenue knemku u eé scuznenHwviti yuxki Pa3zMHOXEHWE KIIETKH TyTEM JelieHus — oo1ee
CBOWCTBO KIIETOK OJIHOKJICTOYHBIX M MHOTOKJIECTOYHBIX OpraHm3MoB. KilerodHoe encHue y
MPOKApUOT — JIeJIeHHE KJIeTKH HajBoe. [leneHue kieTku y sykapuor. Mwuto3. ®Pas3pl MuTO3a.
KusHeHHBIM WK KIeTKU: uHTep(daza, MuTo3. Pa3neneHue KIETOYHOTO COMAEPKHMMOTO Ha JIBE
JOYEpHUE KIETKU.

Jlabopamopnvie pabomur.
1. Mmuoroo0Opa3ue KIeToK 3ykapruoT. CpaBHEHUE PACTUTEIIBHBIX U )KHBOTHBIX KJIETOK
2. PaccmarpuBaHUE MHKPOIPEAPATOB C ACTSITUMUCS KICTKaAMH

Tema 3. 3akonomepnocmu y3Hcu3nu Ha Op2aHuImennom ypoeue (17 u)

Opeanuzm — omipvimas oicusas cucmema (buocucmema) OpraHu3M Kak >KHBas CHCTEMA.
KOMITOHEHTBI CHCTEMBI, WX B3aUMOJCHCTBHE, O0ECNEYMBAIONIECE IEJIOCTHOCTh OHOCHCTEMBI
«opranu3my». Perymsinus nporeccoB B OnocucTeme

baxmepuu u eupycer PaznooOpa3zue (GopM OpraHM3MOB: OJHOKJIETOYHBIC, MHOTOKJIETOYHBIC H
HEeKJIeTOuHbIe. bakTepun Kak OJHOKJIETOYHBIC TOSIEPHBIE OPraHU3Mbl. BHpPYCHl Kak HEKJIETOYHAs



¢dopma xxu3Hu. OTIHYUTETbHBIE 0OCOOCHHOCTH OaKTepuil M BUPYCOB. 3HaUeHHE OaKTepuil 1 BUPYCOB
B IIpUpOJIE

Pacmumenvnviii opeanusm u eco ocobennocmu I'naBHBIE CBOWCTBA pPAacTeHHUN: aBTOTPO(HOCTS,
HECIIOCOOHOCTh K aKTUBHOMY TEPEIBIKEHUIO, pa3MEIIEHUE OCHOBHBIX YaCTel — KOpHS U mobera
— B JIBYX pa3HbIX cpenax. OcOOEHHOCTH PacTUTENbHON KIETKU: MPUHAICKHOCTh K dyKapHOTaMm,
HaJM4ue KJIETOYHOM CTEHKH, IJIACTHJ M KPYHHBIX Bakyosei. CrocoObl pa3MHOXKEHMsI PacTEHUI:
nosioBoe u Oecronioe. OcoOEHHOCTH MOJOBOTO pa3MHOKEHUS. TUMBl 0ecrnosoro pa3MHOKEHHUS:
BET€TATUBHOE, CIIOPAMHU, JIEJICHUEM KJIETKU HAJIBOE

MHnozoobpaszue pacmenuii u 3Hauenue 6 npupoode O000IIeHHE paHEe H3YYEHHOrO MarepHala.
MHuoroo6pasue pacTeHHii: CIIOpoBbIe U ceMeHHbIe. OCOOEHHOCTH CIIOPOBBIX PACTEHUI: BOAOPOCIEH,
MOXOBH/IHBIX, MAalOPOTHUKOB, XBOIIEM U TIUJIAYHOB; CEMEHHBIX PACTEHUM: TOJOCEMEHHBIX U
LBETKOBBIX (TOKpbITOceMeHHBIX). Kiaccel otnena L[BeTkoBbIe: NBYIOJBHBIE W OJHOJOJIbHBIC
pactenus. OcoOEHHOCTH U 3HAYCHHE CEMEHHU B CPABHEHUU CO CIIOPOMA

Opeanuzmbvl yapcmea 2pu608 u aumaiHukog I'pudbl, X CXOJCTBO C IPYTUMH 3YKapHOTUYECKUMU
OpraHM3MaMH — PACTeHUSMU U KUBOTHBIMU — M OTJIMYME OT HuX. Crenududeckue cBOMCTBa
rpuboB. MHoOrooOpasue W 3HA4YCHHWE TPHUOOB: TUICCHEBBIX, MUISAMIOYHBIX, Mapa3HTHYCCKUX.
JInmaiHuKA Kak 0coOble CHMOMOTUYECKUE OPTaHU3Mbl; UX MHOTOOOpa3ue U 3HaUCHUE

Kusommuwviti  opeanusm u  e2o  ocobennocmu. OCOOCHHOCTH  KHBOTHBIX  OPTaHH3MOB:
MPUHAJICKHOCTh K dyKapuoTaMm, reTepoTpodHOCTh, CIIOCOOHOCTh K aKTUBHOMY IEpEIBHKEHUIO,
3a00Ta O TIOTOMCTBE, IOCTpOMKa >Kwauil (THE3A, HOp). JleleHWe J>KUBOTHBIX IO CHOCOOaM
NOOBIBaHMS MUIIU: PACTUTEILHOSAHBIC, XUIIIHbIE, TApa3UTUUYECKHE, MaJalbIIUKH, BCESTHbIC
Mnocoobpazue orcueommuwix Jlenenue KMBOTHBIX Ha JBa mnoxauapcrBa: [lpocredimme wu
Muoroknerounsie. OCOOCHHOCTHM TPOCTEHIIMX: PACIPOCTPAHCHHUE, THUTAHUE, TIEPEABUIKEHUE.
MHOTrOKJIETOYHbIE KUBOTHBIE: OECIIO3BOHOYHBIE U MO3BOHOYHBIE. OCOOCHHOCTH pAa3HBIX THUIIOB
0€CIT03BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH THITA XOPIOBBIC

CpasHenue ceoticme opeanusma yenoseka u scugomuvix O000IICHNE paHee U3YYeHHOTO MaTepHaia.
Cx0ACTBO UenOBEKA U )KUBOTHBIX. OTIIMUKE YENOBEKA OT )KMBOTHBIX. CHCTEMBI OPraHOB y UEJIOBEKA
KaK opraHu3Ma: MUIIeBapUTeIbHasA, AbIXaTeIbHas, KPOBEHOCHAs, BhIEIUTENbHAs. OpraHbl YyBCTB.
YMCTBEHHBIE CHOCOOHOCTH 4YenoBeka. [IpuumHbL, 00yCIOBIMBAIONIME COLUATbHBIE CBOWCTBA
YeJIoBeKa

Pasmmnooicenue ocusvix opeanusmos Tumbl pazMHOKeHHUs: TojoBoe u Oecronoe. OcoOeHHOCTH
MOJIOBOTO Pa3MHOKEHUS: CIUSHHE MYKCKUX M KEHCKUX TaMeT, OIIOJOTBOpEHHE, oOpa3oBaHHE
3urotsl. becronoe pa3smMHO)KeHUE: BEreTaTuBHOE, 00Opa3oBaHHE CIOp, AEJIEHUE KIETKH HaJBOE.
buonoruueckoe 3HaueHUE MOJOBOTO U OECMONIOr0 pa3MHOXKeHUA. CMeHa MOKOJIEHHH — 0ecroioro
Y TIOJIOBOTO — Y )KMBOTHBIX U PaCTCHUIA

Hnousuoyanvrnoe paszsumue opeanusmos llonsatue 00 onroreHese. Ilepuonsl oHTOreHesa:
SMOpPUOHANBHBIM W TOCTAMOpUOHANbHBIA. CTaguu pa3BUTUS AMOpPUOHA: 3UTOTa, ApPOOJICHHE,
ractpyia ¢ nuddepeHmanyel KJIeToK Ha 3KTOAEPMY, SHTOJAEPMY M ME30J€pMY, OpPraHOTeHe3.
OcoOeHHOCTH TpoIecca pa3BUTHS OSMOpPHUOHA, €ro 3aBUCHUMOCTh OT cpeabl. OcobeHHoCTH
MMOCTAMOPUOHATIFHOTO pa3BUTHs. Pa3BUTHE KWUBOTHBIX OPraHU3MOB C TMpeBpalieHueM u 0e3
MpeBpalIeHUs

Obpas3zosanue nonogvix kiemok. Metioz [loHsATHE O TUIUTOWAHOM M TAIJIOUTHOM HAOOpPE XpOMOCOM B
kietke. JKeHCKHe W MY)KCKHE TOJOBBIC KIETKM — TaMeThl. Melo3 Kak OCOOBIM THM JeleHus
kietku. [lepBoe u Bropoe nenenue mernosa. [lonsitue o criepMarorenese u 0OreHese

H3yuenue mexanusma nacneocmeennocmu Hadano vccinenoBaHuil Hacl€ACTBEHHOCTH OPTaHHU3MOB.
[TepBoiit Hayunbidt Tpyn I'. Menaens u ero 3HadyeHue. JJOCTHKEHUS COBPEMEHHBIX MCCIEAOBAHUM
HACJIEACTBEHHOCTH  OpPraHU3MOB. YCIOBUS  JUIsl  aKTUBHOIO  Pa3BUTUSL  MCCIEIOBAHUI
HAaCJEACTBEHHOCTH B XX B.

OchosHble 3aKOHOMEPHOCMU HACIe0CmE8eHHOCmU opeanu3moe 1loHsATHe O HAaCIeICTBEHHOCTH U
criocobax mepefayd MpU3HAKOB OT poauTenel moromctBy. Habop xpomocom B opranusme. ['eH u
ero cBoictBa. ['eHoTun u perorur. UI3MEeHIMBOCTH U €€ MPOSIBJICHUE B OpTaHU3ME
3akonomepnocmu uzmenyusocmu  IloHATHE 00 H3MEHYMBOCTH U €€ pOJIM ISl OPraHU3MOB.
HacnencTBenHnass u HeHacne[ACTBEHHAss MU3MEHYMBOCTh. THUIIBI HACIEICTBEHHON (T€HOTHUITMYECKOMN)
W3MEHUYUBOCTH: MyTAallHOHHAs, KOMOWHATUBHASI.



Henacneocmeennas — usmenyusocms  IloHsTHE O  HEHAcneACTBEHHOW  ((EHOTHUIIMYECKON)
M3MEHYMBOCTH, €€ MPOSBICHUU Y OPraHU3MOB U POJIM B MX >KU3HEICATEIBHOCTH. 3HAKOMCTBO C
pUMepaMu HeHacleACTBEHHON N3MEHYNBOCTH Y PACTEHUN U )KMBOTHBIX.

Ocnogul cenexkyuu opeanusmog Ilonstue o cenekuuu. Mcropus pazsurus cenexunu. Cenexkuus Kak
Hayka. OOmIMe MeTo/Abl CeNeKIMU: UCKYCCTBEHHBIH 0TOOp, rudpumu3anus, myrarenes. Cenexuus
pacTeHuii, >XMBOTHBIX, MHUKpOOpranu3MoB. lcmosiab3oBaHue MUKPOOOB 4YEIOBEKOM, IMOHSATHE O
OMOTEXHOIOTHH

Jlabopamopusie pabomol.

3. BprisBiieHUe HACIEACTBEHHBIX U HEHACIIECTBEHHBIX MPU3HAKOB Y PACTEHHI pa3HbIX BUJOB

4. W3ydeHue U3MEHYMBOCTH Y OPTaHU3MOB

Tema 4. 3akonomeprnocmu npoucxoricoeHus u pazeumus rxcusnu na 3emue (20 u)

Ilpeocmasnenuss 0 BO3HUKHOBEHUU OJiCU3HU HA 3emae 6 ucmopuu ecmecmeosnanus | HIOTE3bI
npoucxoxaeHus xusHu Ha 3emuie. Onbitel @. Penu u JI. Ilactepa, ompoBepraromue runoTessl
0 CaM03apOXKICHUU KU3HU

Cogpemennvie npedcmasneHus 0 603HUKHOGeHUU HcU3HU Ha 3emne buoxumudeckas rumnoresa A.U.
Omnapuna. YcioBus BO3HUKHOBEHMS KU3HU Ha 3emie. ['unoresa [x. Xonaeitna

3navenue ¢omocunmesa u OUONOUYECKO2O KPY208OPOMA GeWjeCms 6 pA3BUMUU  HCUZHU
OcoOeHHOCTH TIEPBUYHBIX OpraHu3MoB. [losBienue aBroTpohoB — nmaHoOakTepuil. M3meHenus
ycnoBuit sxu3Hu Ha 3emiie. [Ipuunnbl uamenenuii. [lossiaenue Guocdepsr

Omanvl pazeumus xcuznu Ha 3emne OOllee HaNpaBICHUE SBOJIOLUHU KU3HU. Opbl, MEPUOIBI U
3IO0XU B UCTOpUM 3eMiid. BpIXoa opraHu3MoB Ha Cyllly. DTarbl pa3BUTHS KU3HU

Hoeu pazeumusi opeanuueckoeo mupa 6 6uonocuu BO3HUKHOBEHHE HJCH 00 IBOJIIOIUU YKHUBOTO
mupa. Teopus somonuu K.-b. Jlamapka

Yapns /lapeun 06 s6omoyuu opeanuueckozo mupa ViccnenoBanus, nposeaéHHbie Y. JlapBuHOM.
OcHOBHbIE TOJIOKEHUSI HBOJIIOLIMK BUJAOB, M3JI0KEHHbIE [lapBuHOM. [IBMXKylIue cuibl Impolecca
HBOJIIOIIUM: U3MEHYHMBOCTb, HACJIECTBEHHOCTh, 0Oph0a 3a CYIIECTBOBAHUE U €CTECTBEHHBINH OTOOD.
Pesynbrate! sBosmonnu. 3nauenue padot Y. Jlapsuna

Cospemennvie npedcmasnenus 00 260n0yuu opeanudeckoeo mupa Ilomynsnus Kak eIuHHIA
IBOJIIOLIMH. BaxkHelne NoHITHS COBPEMEHHON TEOPUH BOJIIOLIMH

Buo, eco kxpumepuu u cmpykmypa Bun — ocHOBHas cuctemaruueckas enuvHuua. [IpusHaku Buna
Kak ero kpurepuu. [lonynsnum — BHYTPUBUAOBAs IPYNIUPOBKA POJACTBEHHBIX 0coOei. [Tomynsnus
— (hopMa CyIIeCTBOBaHUS BHJIA

Ilpoyeccvr  obpaszosanusi 6udos BumooOpazoBanue. I[loHsTHE 0 MHMKPOIBOTIONMHA. THIIBI
BHUI000pa30BaHus: reorpaduueckoe u OMOJIOTHIECKOe

Maxkpoaeonoyusi kak npoyecc noseieHus HAOBUOOBbIX 2PYNN Op2aHU3Mo8 Y CIOBHUS U 3HAUEHHE
muppepenumanun Buaa. [lonstue o makposBomonuu. JlokazareabcTBa Mpolecca HBOJIOLNU:
MAJIEOHTOJIOTHYECKHE, SMOPHOJIOTHUECKUE, aHATOMO-MOpQoIoruyeckue (pyAMMEHTHI U aTaBU3MBbl)
Ocnoenvie nanpasnenuss 26omoyuu  Ilporpecc u perpecc B xuBoM wmupe. Hanpapnenus
OMOJIOTHYECKOT0 Mporpecca: apoMopd 03, UANoaAaNTaINsI, 00IIast IeTeHepaIis OpraHU3MOB
IIpumepul 260110YUOHHBIX Npeodpazosanull KHcugvlx opeanuzmos OO00IEHHE paHee HU3YYEHHOTO
MaTepuaia 00 HBOJIOLUH. DBOJIONMS — JIUTEIbHBI UCTOPUYECKUN Mpoliecc. DBOJIIOLMOHHbIE
peoOpa3oBaHUs KUBOTHBIX U PaCTEHUI. Y POBHU MpeoOpa3oBaHUA

OchosHble 3aKOHOMEPHOCU 260I0YuUY 3aKOHOMEPHOCTH OHOJIOTUYECKOM SBOJIIOLUHU B MPHUPOJIE:
HEOOPaTUMOCTh Tpolecca, MPOTPECCUBHOE YCIOXKHEHUE (DOPM KHU3HM, HENPOrpaMMHPOBAHHOE
pa3BUTHE KU3HU, aJalITAllUH, IOSIBJIEHNE HOBBIX BUJIOB.

Yenogexk — npedcmasument HCU8OMHO20 Mupa DBOIIONMS MPUMATOB. PaHHUE NMpenKu MpUMaToB.
I'omunnpl. COBpEMEHHBIE YETI0BEKOOOPa3HbIE 00€3bsIHbI

Deonoyuonnoe npoucxoxcoenue udenoeeka HaxorieHne (akToB O MPOUCXOXKJIEHUH YEIOBEKa.
JlokasarenbcTBa poJCTBa YEJIOBEKa M JKMBOTHBIX. BaxkHeine 0coOEHHOCTH OpraHu3Ma 4ejoBeKa.
[IposiBnenne 6GHOJOTMUECKUX U COIMAIBHBIX (PAKTOPOB B UCTOPUUECKOM IPOLIECCE MTPOUCKOKACHUS
yenoBeka. OOiecTBeHHBIN (COIMaIbHbIN) 00pa3 KU3HI — YHUKAJIbHOE CBOMCTBO YeJIOBEKa

Pannue smanwvr 36on0yuu yenosexa Pannue npeaku denoBeka. llepexon K MpsAMOXOXKICHUIO —
BBIIAIOIIMINCS 3Tan 3BOJIOUMU yenoBeka. CTaluu aHTPOINOreHes3a: MpPEIIeCTBEHHUKH, YEeIOBEK
YMEIBIU, APEBHEHUIINE JIFOIH, JPEBHUE JIFOJU, COBPEMEHHBIN YEII0OBEK



Ilo30nue smanvl 380110YUU Heloseka PaHHWE HEOAHTPONBI — KPOMAHBOHIBI. OTIWYUTETHHBIC
MPU3HAKA COBPEMEHHBIX JIofei. brocommanbHas CYIIHOCTh 4YeNOBEKa. BIHMSHUE COIUATBHBIX
(haKTOpOB Ha IEHCTBHE ECTECTBEHHOTO OTOOpa B HICTOPUIECKOM Pa3BUTHH YEJIOBEKA

Yenogeueckue pacwl, ux poocmeo u npoucxodrcoernue UenoBeK pa3yMHbI — MOTUMOPQHBINA BUJ.
[Tonsitue o pace. OcHoBHBIE THUIIBI pac. [IpoucxoxaeHue u poJacTBo pac

Yenosex kax srcumens buocgepuvl u e2o erusnue Ha npupooy 3emau YemoBek — KUTEIb OHOCPEPHI.
Bnusinue yenoBeka Ha Ouocdepy. YCIoKHEHUE M MOIIHOCTh BO3JICHCTBUS 4eloBeKka B Ouochepe.
CoxpaHeHue )XU3HU Ha 3emJie — IJIaBHAs 3a/1aya 4eJIOBEUECTBa

Jlabopamopuas paboma:

5. TlpucnocoOeHHOCTh OPTraHU3MOB K Cpe/ie OOUTaHUS

Tema 5. 3akonomeprnocmu 63aumMoOmMHOUEHUT OP2AHUZMO8 U cpeobl (15 u)

Ycnosusa owcusnu na 3emne Cpenbl )KM3HH OPraHU3MOB Ha 3emiie: BOJHAs, HA3eMHO-BO3yLIHas,
MOYBEHHAs, OpPraHU3MEHHAs. YCJIOBUS JKMU3HM OPraHM3MOB B DPAa3HBIX cpenax. DKOJIOTHYECKHE
(dakTopbl: abUoTHYECKHE, OMOTHYECKHE U aHTPOIIOTEHHbBIE

Obwue 3axonvl deticmeusi pakmopos cpedvl Ha opearHuzmvl 3aKOHOMEPHOCTH JIEHCTBUS (aKTOPOB
Cpeapl: 3aKOH ONTHMYyMa, 3aKOH He3aMEHUMOCTH (pakTopa. BnusHue skonornyecknx (akTopoB Ha
opranu3msl. [leproanuHOCTD B )KU3HU OpraHu3MoB. PoTONEpUOAN3IM

Ilpucnocobnennocmos opeanuzmos K oelicmauio ¢akmopos cpedwvt IIpuMepsl MPUCTIOCOOICHHOCTH
opranu3MoB. [lousitne 06 amanranuu. PasHooOpasue amantauuii. [loHatue o >ku3HEHHOU (opme.
DKOJOTHYECKHE IPYIIbl OPTaHU3MOB

Buomuueckue cesazu 6 npupooe bruotnaeckue CBsi3M B IPUPOJIE: CETH IMUTAHUS, CIOCOOBI TOOBIBAHUS
nuimy. B3aumogeiicTBue pasHBIX BHJOB B HPUPOJHOM COOOIIECTBE: KOHKYPEHIHS, MYTYAJIU3M,
CUMOMO3, XUIIIHUYECTBO, Mapa3suTu3M. CBSI3U OPraHU3MOB Pa3HBIX BUAOB. 3HAUYCHUE OMOTHYECKHX
CBsI3ei

Bzaumocesazu opeanusmos 6 nonynayuu Ilomynsmus kak ocobasi HaJOpPraHW3MEHHAs CHCTEMa,
dbopMa cymecTBoBaHUS Buja B mpupoze. [lonstue o memorpaduueckoil M MPOCTPAHCTBEHHON
CTpyKType nomyisiun. KomndecTBeHHBIE MOKa3aTeNd MOMYIISIIAN: YACICHHOCTh U TIOTHOCTD
Dynkyuonuposanue nonynayui 6 npupode Jlemorpaduyeckue XapakTEPUCTUKH TOMYJSIUU:
YHCIIEHHOCTh, TJIOTHOCTh, POXIAA€MOCTh, CMEPTHOCTh, BBDKHBAEMOCTh. Bo3pacTHas CTpyKTypa
MOMYJISIIAK, TIOJNOBasi CTpyKTypa mnomynsnuu. llomymsiims kak Owocuctema. JlmHamuka
YHCIIEHHOCTHU U TUIOTHOCTH MOMYJSIUU. Perynsius 4ucieHHOCTH MOMYIISIHH

Ilpupoonoe coobwecmeo — buoceoyenos IlpupoaHoe cooOIIECTBO KaKk OMOIEHO3, €Tr0 SPYCHOE
CTPOCHHE, YKOJIOTHYECKUE HHUIITH, MTUIICBBIC TICTIH U CETH MUTAHUS. | JTaBHBINA MPU3HAK MTPUPOTHOTO
cooOmiecTBa — KPYroBOpOT BELIECTB M MOTOK 3Hepruu. Ilonarue o Ouotome. Ponbp BUIOB B
OuoneHo3e

buoceoyenosvi, skocucmemvr u Ouocpepa IKOCUCTEMHAs] OpraHU3alUS IKUBOM MPUPOIBL.
OYHKIIMOHAIBHOE PA3JIMYUe BUIOB B SKOCHUCTEMax (MPOU3BOIUTENH, TOTPEOUTENH, pa3jaraTtein).
OcCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI 3KOCUCTEMBI. KpyroBopoT BelecTB U MPEBPALCHUs] YHEPTUU
— OCHOBHOU mNpu3HaK 3KocucTeM. buocdepa — rnobanpHas sxocuctema. B.M. Bepraackuii o
6uochepe. KoMIOHEHTHI, XapaKTepU3yIOIUe COCTaB M CBOMcCTBa OMOChephl: KUBOE BEILIECTBO,
OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEMIeCTBO. Poib JXKMBOTO BemiecTBa B
ouocdepe

Passumue u cmena npupoonwvix coobujecms CamopazBuTHE OMOTreOleH030B U MX cMeHa. Craguu
pa3BUTHs OHOTeoleHO30B. [lepBUYHBIE M BTOPUYHBIE CMEHBI (CyKIeCCHH). YCTOHYHMBOCTB
OHMOreoIeH030B (IKOCUCTEM). 3HAUCHHE 3HAHMI O CMEHE IIPUPOTHBIX COOOIIECTB

Mmnoeoobpaszue 6Ouoceoyenosos (akocucmem) OO00IMIEHNE paHee W3YUYCHHOTO MaTepHaa.
MHoroo6pasue BOAHBIX IKOCHCTEM (MOPCKHX, NMPECHOBOJHBIX) M HAa3eMHBIX (€CTECTBEHHBIX U
KYJIbTYPHBIX). ATPOOHOTEOIeHO3bI (arpOIKOCUCTEMBI), UX CTPYKTYypa, CBOWCTBA U 3HAYCHUE IS
YeJl0oBeKa U MPUPOIbI

OcHo6Hble 3aKOHbl YCMOUYUBOCMU JHCUBOU NpupoObl LIUKIMYHOCTH NPOLIECCOB B JKOCHUCTEMAX.
YCTONUMBOCTE TPUPOAHBIX 3KOCUCTEM. [IpHUMHBI YCTOWYMBOCTH HKOCHUCTEM: OHOJIOTHYECKOE
pazHooOpas3ue M CONpsHKEHHAs YUCICHHOCTh MX BHJIOB, KPYTOBOPOT BEUIECTB M MOTOK SHEPTHUH,
HUKIMYHOCTH MPOLIECCOB

Oxonoeuneckue npobaemvl 6 oOuocghepe. Oxpana npupoovr OO000IIEHHE paHEE HW3YyUYEHHOTO
Marepuana. OTHOIIEHHE 4YesoBEeKa K MPHUPOJEC B MCTOPUH dYenoBeuecTBa. [Ipobmemsl Ouocdepsr:



UCTOIIEHUE TPHUPOJIHBIX PECYpCOB, 3arps3HEHUE, COKpAIIeHHWE OMOJOTHYECKOro pPa3HOOOpa3HsL.
Pemenune skonornyeckux mnpoOieM Ouochepsl: palMOHANIBHOE HCIOIb30BAHUE PECYPCOB, OXpaHa
MPUPOJIBI, BCceoOIIee IKOIOrnIecKoe 00pa3oBaHue HACEICHUSL.

o Jlabopamopnas paboma.
6. OueHka KauecTBa OKPY>KaroleH cpebl

e  OKcKypcus 8 npupooy:
1. WM3yueHue u onurcaHue IKOCUCTEMbI CBOEH MECTHOCTH

OKeKypeus:
«Becennue sBneHus B mpupoje» uiu «MHOrooopasue )XMBOro Mupay (1o BEIOOPY YUUTEIs).

3. TemaTHueckoe IJIAHUPOBAHME C YKAa3aHUEM KOJIHYIECTBA YaCo0B,
OTBOAUMBIX HA H3YYCHUE Ka)l(IlOﬁ TEMBbI

Ne Tema KosaunyectBo | JIaboparopHble | IKCKYpCHHA IIpoexTnI
n/n 4acos padoThI
1 | Tema 1. O6mmue 5
3aKOHOMEPHOCTH JKU3HU
2 Tema 2. 3aKOHOMEPHOCTH 10 2 Axmus  «Hucras
KU3HU Ha KJICTOYHOM YPOBHE TUTAHETa»
(paboThl o
OJIaroycTponcTBy
TEPPUTOPHUU
IIKOJIBI, CaJIuKa,
rapka).
3 | Tema 3. 3akOHOMEpPHOCTH 17 2
KU3HU HA OPTaHU3MEHHOM
YpOBHE
4 | Tema 4. 3aKOHOMEPHOCTH 20 1

MIPOUCXOXKACHUS U Pa3BUTHUS
JKA3HU Ha 3emie

5 | Tema 5. 3akoHOMEpPHOCTH 15 1 1 CocraBnenue
B3aMMOOTHOILICHUI 3KOJIOTUYECKOM
OpPTraHHU3MOB U CPEJIbI XapaKTePUCTHKU
BH/IA,
MacopTH3aIUS
KOMHATHBIX
pacTeHui.

UTOIro 67 4acos 6 1

PE3EPB 1 yac
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