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IHosicHuTeALHAA 3aNIUCKA

PaGouast o6pazoBaTenpHas mporpamma o OMOJIOTHH I 9 Kilacca COCTaBJIEHa B COOTBETCTBUH C:
I. HopmaTuBHBIMU ITPaBOBBIMHU JIOKyMEHTaMH (heepaibHOTO YPOBHS:
1.®enepanpabiM 3akoHOM "O06 06pazoBanuu B Poccuiickoit Deaepanuu” (1. 22 cr. 2; 4. 1, S cr. 12; 9. 7 cT.
28;c1.30;m. 59. 3 cr. 47; 1. 1 4. 1 cT. 48);
2.®DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOIO OOIIEro oOpa3oBaHMsl, YTB.
npukazoM Munobpuayku Poccun ot 17.12.2010 Ne 1897 (1. 18.2.2);
3.IIpukazom MunucrepcTBa oopazoanust u Hayku PD Ne 1577 ot 31.12.2016 1. «O BHeceHUHn U3MEHEHUH B
@I'OC OOO, yrBepKACHHBIH NMpukazoM MuHucTepcTBa obpazoBanus U Hayku PD ot 17.12.2010 r. Ne
1897».
II. HopmaTuBHBIMHU [IPAaBOBBIMU JOKYMEHTAMH JIOKAJIBHOTO YPOBHS:
4.Ycrasom MOY COLI . ITamkoBo;
5.0cHOBHOIT 00pa3zoBaTenbHOMN porpammoit, peanusytorieit ®I'OC ocHoBHOTO 001IeT0 00pa3zoBanuss MOY
COIII n. ITamkoBo;
6. buonorus. 5-9 xmaccel. Konnenrpuueckass crpykrypa. PaGoume mporpammsl k smHun YMK mojg
penakuueit M. H. TlonamapeBoii: yaeOHo-meTonuueckoe mocooue/ U. H. ITonomapéna, B. C. Kyumenko, O.
A. Kopnaunosa u a1p. — M.: Benrana-I'pad, 2017
Pabouast mporpamMmma opueHTHpOBaHa Ha yueOHUK: buomnorus. 9 kmacc: yueonnk / M.H. Ilonomapesa, O.A.
Kopuunosa, H.M. YepnoBa; M.: Benra-I'pad, 2019.
Jlanubiil yaeoHuK BxoauTt B denepanbHbIil mepedeHb yueOHUKOB (Mpruka3 MuHucTepcTBa MpocBemenus: PO
or 20 mag 2020 Ne 254 u wusmeHenuss k npukazy Ne 62645 or 02.03.2021 r.), AONMYyLIEHHBIX K
UCIOJIb30BAHUIO TIPU pealu3aliil HUMEIOUIMX TOCYAapCTBEHHYIO aKKpEeIUTaIluilo 00pa3oBaTelbHBIX
IPOTrpaMM, OCYIIECTBISIOUIMIMUA 00pPa30BaTENbHYIO AESTEIbHOCTD.

MecTto yuedoHoro npeamera «buosorus» B yueonom miane MOY COIII n. ITamkoBo

B coorBercTBUH ¢ DenepanbHbIM TI'OCYAapCTBEHHBIM 00pa3oBaTEIbHBIM CTAaHAAPTOM
OCHOBHOro oOmero oOpa3zoBaHHs YyueOHBIH mpeamMer «buonorus» BXOAUT B MPEAMETHYIO
obnacTte «EcTecTBEHHO-HAy4YHbIE IPEAMETHI» U SABISETCS 00s3aTENbHBIM JJIsl U3yUYCHUS.

B yuebHom muane MOY COI n. ITamkoBo Ha u3ydyeHue npenmera «buonorusi» B 9 Kiacce
OTBEZICHO 2 yaca B Henenmo: | yac u3 o0s3aTenbHOM yacT M 1 4ac U3 4acTH, GopMHpPYyEeMOi yJaCTHUKAMHU
oOpazoBarenbHOTO nporiecca. Mroro: 68 yacos B roj.

1. Ilnanupyembie pe3yJIbTAThI H3yYeHHUs] Y4eOHOr0 MpeaMeTa, Kypca

Wzyuyenue xypca «buomnorus. 9 kmacc» OOMKHO OBITh HAalpaBIeHO Ha OBJaJieHHE O0YYaroIIMMHCS
CJICOAYIOIIUX YMGHI/Iﬁ 1 HAaBBIKOB:
Buinycknux nayuumes:
®  XapaKTepU30BaTh OOIIHE OMOIOTHIECKUE 3aKOHOMEPHOCTH, MX TMPAKTHUECKYIO 3HAYMMOCTh;
® JICIIOJb30BATh METOAbI 6PIOJIOFH‘-I€CKOFI HAayKHn JJIA N3YUCHUA 06H_II/IX 6HOJ’IOI‘I/I‘-I€CKI/IX
3aKOHOMEPHOCTEH: HaOM01aTh U ONMUCHIBATh KJIETKH HA TOTOBBIX MHKpOIpENnaparax, 3KOCHCTEMbI
CBOEM MECTHOCTH,;
® CIIOJI30BATh COCTABJISIOLIME IMPOEKTHOM M MCCIEAOBATEIbCKON JEATENbHOCTH MO H3YYEHHUIO
o0mux OMOJOTUYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKHBOW TMPHUPOJE; MPHUBOAHTH
J0Ka3aTcJIbCTBa HCOGXOI[I/IMOCTI/I 3allIUThI Opr)KaIOH_[Cﬁ CpCAbl; BBIACIATH OTJIUMYUTCIBHBIC
MPU3HAKU KUBBIX OPraHU3MOB; CYIIECTBEHHbIC TPU3HAKU OMOJIOTUYECKUX CUCTEM U OMOJIOTHYECKUX
IIPOLIECCOB;
® OpHUEHTHPOBATbCA B CHUCTEME II03HABATENIbHBIX LIEHHOCTEW: OIEHUBaTh HHQPOPMAIUIO O
NeSITeIbHOCTH YEJIOBEKA B MIPUPO/IE, OTy4aeMYIO U3 Pa3HbIX HCTOYHUKOB;
° AHAJIIU3UPOBATH U OICHUBATL IMMOCJICACTBUA ACATCIIBHOCTU YCIIOBCKA B ITPUPO/JIC.
e PackpbIBaTh poiib OMOJIOTUU B IPAKTUYECKON AEATEIBHOCTH JIOACH, POJIb PA3IMYHBIX OPIraHU3MOB B
KU3HU YETIOBEKA;
e (CoOmronars mpaBuia pabOThl ¢ OMOJOTUUECKUMU MTPUOOpAMU M MHCTPYMEHTAaMH, MPaBHIa padOTHI B
KaOuHeTe OMOJIOTHS,



PaboTtate c yBenMUYHMTEIBHBIMH NPUOOpaMHu, HaOMIONAaTh MHUKPOOOBEKTHI M MPOIECCHI; JeNaTh
PUCYHKH MUKPOTIpENapaToB, PUKCHUPOBATH PE3YJIbTaThl HAOIIOIEHHIH;

VY craHaBIMBATh CBA3b CTPOCHHS YaCTEeH KIETKH C BBIIOTHAEMBIMH (QYHKIIUSIMU;

CpaBHUBATh XMMUYECKHI COCTAB KHMBBIX OPraHM3MOB U TeNl HEKMBOM HMPUPOJIBI, AETaTh BEIBOJIBI HA
OCHOBE CPaBHEHUS;

HaxonuTp cBs3b cTpoeHMS U (PYHKIIMHM KJIETOK Pa3HBIX TKaHEH; pacKpbIBaTh CYIIHOCTH IPOLECCOB
KU3HEAEATENIHOCTH KJIETOK; BBIACIATH CYIIECTBEHHBIC TIPU3HAKH CTPOCHUS KJIETOK Pa3HbIX IapCTB;
JeNaTh BBIBOJBI O €IMHCTBE CTPOCHHUS KIIETOK INPEACTaBUTENCH pa3HBIX IIAPCTB U O TOM, KaKou
00BEKT MeeT OoJiee CII0KHOE CTPOCHHE,

JloKa3bIBaTh POJCTBO OPraHM3MOB HAa OCHOBE MX KJIETOUYHOTO CTPOCHHUS;

OOBsACHATH OOIIHOCTh NPOMCXOXKACHUS M HBOJIOINMM CHCTEMaTHMYECKHX TPYII pacTeHUudl u
’KMBOTHBIX Ha MIPUMeEpaXxX COMOCTABJICHUSI OMOIOTHYECKUX OOBEKTOB;

BeIBIsTE 0OCOOCHHOCTH Cpell OOMTaHUs, PACKPHIBATH CYIIHOCTH MPHCIIOCOOTIEHUS] OPraHU3MOB K
cpene oouTaHus;

Beinenars cymiecTBeHHbIC TPU3HAKY BU/IA, OOBACHATH MPUYMHBI MHOTOOOpa3us BUJIOB;
ApryMeHTHpOBaTh HEOOXOJUMOCTh COXpPAHEHHs OHOJIOIMYECKOro pasHOOOpa3ws AJsl COXpaHEHHs
O6uocdepsl; aHATU3UPOBATh U OLIEHUBATh BIIMSHUE JEATEIbLHOCTH YelIoBeKa Ha Onocdepy.

BblnyCKHuK noOJIyvyum 603MOINCHOCHIb HAYHUUMbCA.!

BBIJIBUTaTh TUIOTE3bl O BO3MOXKHBIX ITOCJIEACTBUAX IESATEIHHOCTH 4YEIOBEKa B HKOCHUCTEMAX W
ouocdepe;

apryMEHTHPOBaTh CBOIO TOYKY 3pEHHS B XOJe MAMCKYCCHM 10 OOCYXIEHHUIO TIJI00aIbHBIX
9KOJIOTHYECKUX TIPOOIIEM.

CamocrosTensHO O0HAPYKUBATh U (HOPMYITUPOBAThH yUeOHYIO TTPOOIEMY, ONPELITh 1ENbh y4eOHOM
JeSITeTbHOCTH, BEIOUPATh TEMY MIPOESKTA UM UCCIICAOBAHUS 110 OMOJIOTHH;

BriBurath Bepcuu perieHns: OnoJIOTHYeCKUX U AKOJIOTHUECKUX MPooieMm;

Habnronate 6uonornueckre 0ObEKThl U IPOBOIUTH OMOJIOTHMYECKHE HIKCIICPUMEHTHI,

PaboTath 1o 1any, cBepsATh CBOU JIEHCTBUA C 1ETBbIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OUIMOKU
CaMOCTOSITENILHO;

[ImaHupoBaTh  CBOIO  MHIMBUAYAJIBHYIO  00pa3oBaTENbHYIO  TPAeKTOPHIO; paboTath 1O
CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY, CBEPASACh C HUM M ILEJbIO JEATEIIBHOCTH, HCIPABISATh
OIMOKH, UCTIOB3YSl CAMOCTOSITENIHHO Mo00paHHbIe cpeAcTBa ( B ToM uucie MuTepHeT);

Co31aBaTh cXeMaTHUYECKUE MOJICNU C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OMOIOTHYECKOTO
00BEKTa; NMPeoOpa3oBHIBATh OMOIIOTHYECKYIO MH(POPMAIIUIO U3 OJHOTO BHJA B APYrod M BHIOMpPATH
ynoOHy0 mis cebsi dopMmy ¢UKcAMU W MPEeACTaBICHUS HHGOPMAIUU; ONPEICISITh BO3MOXKHBIC
UCTOYHUKM HEOOXOIMMBIX CBEACHUH, NPOM3BOAUTH IMOMCK HWH(POPMALMHU, AaHAJIU3UPOBATH U
OLIEHUBATh €€ IOCTOBEPHOCTH;

Co0:roaTh MPUHIMITEI 3I0POBOTO 00pa3a )KU3HU, PAIlHOHAIBHOM OpraHnu3allu TpyAa U OTAbIXA.

JInyHoCTHBIE:

1. Bocnuranue poCCHICKON TpakJaHCKOW MASCHTUYHOCTH: NAaTPHOTH3Ma, JIOOBH U YBaKEHHUS K
OrteuecTByY, UyBCTBA FOPJIOCTH 32 CBOKO Pouny.

2. ®opMHpOBaHHE OTBETCTBEHHOT'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH O00yYaroIuXcs
K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMH K YYEHUIO U TO3HAHMIO.

3. 3HaTh OCHOBHBIC NMPHUHIMUIIEI U MPAaBUIA OTHOIIEHHS K JKUBOW MPHUPOJE, OCHOBBI 30POBOTO 0Opaza
KHU3HU U 3[J0pOBbecOeperaroIiye TEXHOIOTHH.

4. CdopMHpPOBAHHOCTh I103HABATEIbHBIX WHTEPECOB M MOTHBOB, HANPABICHHBIX HA M3YYEHUE JKUBOU
HPUPOJIbI; MHTEIJIEKTYAIbHBIX YMEHHUH (I0Ka3bIBaTh, CTOUTh PACCYKICHUs, aHAIM3UPOBATh, A€IaTh
BBIBOJIbI); SCTETUYECKOTO OTHOLICHHUS K )KUBBIM OOBEKTaM.

5. ®opMHpOBaHHME JTUYHOCTHBIX MPEACTABICHUM O LEIOCTHOCTH OKPY)KAIOIIET0 MHUPA, BO3MOKHOCTH
€ro Mo3HaHus U OOBSICHEHHS Ha OCHOBE JIOCTH)KEHUH HAYKH.

6. Oco3HaHME €IMHCTBA U LIEJOCTHOCTH OKPYXKAIOIIEr0 MUpPA, BO3MOKHOCTH €r0 IO3HAaBa€MOCTH Ha
OCHOBE JIOCTUKCHUHN HAYKU.

7. ®opMHpOBAaHUE YBa)KUTEJIBHOTO OTHOLIEHHS K UCTOPUH, KYJIbType, HAllMOHAILHBIM OCOOCHHOCTSIM,

TPaTULMSIM U 00pa3y *KU3HU IPYTUX HAPOAOB, TOJIEPAHTHOCTH U MUPOIIIOOHS



Pa3BuTue HaIMOHAIBHOTO CAaMOCO3HAHUs, (POPMUPOBAHNE HPABCTBEHHBIX M IPAXKIAHCKUX KA4eCTB B
MpoIriecce pasHOOOPa3HON TBOPUYECKOMN JAEATETHHOCTH

9. OcBoeHue colMaNbHBIX HOPM, IPABUJI IOBEJCHUS, POJIei U (GOPM COLMAIBHOMN )KU3HU B TpyNIax
cooOIIecTBax, BKJIIOYas B3pOCIbIE  COLUANbHBIE COOOINECTBA, ydyacTUE B  IIKOJIHHOM
CaMOYTpPaBIIEHUH U B OOIIECTBEHHOW KU3HU B MIPEJIeaxX BO3PACTHBIX KOMITETEHITHIA.

10. PazButre MOpanbHOrO CO3HAHUS M KOMIETEHLIMHM B PEIICHWH MOpPaJbHBIX MpoOJeM Ha OCHOBE
JTUYHOCTHOTO BBIOOpa, (QOpMHUpOBAHWE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO IIOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOLIEHHSI K COOCTBEHHBIM MOCTYIIKaM.

11. ®opmupoBaHre KOMMYHUKATUBHOW KOMITETEHTHOCTH B OOIIECTBE U COTPYTHUYECTBA C YUHTEISIMHU,
CO CBEPCTHHKAMHU, CTApIIMMHU U MIIAJIIMMHU B IIpoliecce 00pa3oBaTeabHOM, OOLIECTBEHHO - MOJIE3HON
NEeSTETbHOCTH.

12. ®opMupoBaHre IIEHHOCTH 37I0pOBOTO MW 0Oe30omacHOro oOpa3a JKU3HHU, YCBOCHHE TIPABHUII
WHIUBUAYAIBHOTO ¥ KOJUIGKTMBHOTO O€30MaCHOTO TOBEACHHS B YPE3BBIYAWHBIX CHUTYAIUsX,
YIPOXKaOMUX )KU3HU U 30POBBIO JIFOAEH, MPAaBUII OBEACHUS B TPAHCIIOPTE U HA JOPOrax.

13. ®opMupoBaHrE OCHOB HKOJOTUYECKOIO CO3HAHUSA HA OCHOBE MPU3HAHUS LIEHHOCTH U3HU BO BCEX
ee MPOSBIECHUSX U HEOOXOIUMOCTH OTBETCTBEHHOI0, OEPEKHOT0 OTHOLIEHUSI K OKpY»KalolIeil cpene
U pallMOHAIBHOTO MPUPOJIONIOJIb30BAHUS.

14. Oco3HaHue 3HAYEHHUA CEMBH B JKU3HHU Ye€JOBEKAa U OOIIECTBA, MOHATHE IIEHHOCTH CEMEHHOMN KHU3HH,
YBOXHUTEIBHOE U 3a00TIMBOE OTHOIIIEHUE K YJICHAM CBOEH CEMbH.

15. YMeHue npuMeHATh NOJIy4€HHBIE 3HAaHUS B TPAKTHUYECKON IEATEIIbHOCTH

16. Oco3Hanue nNOTPEeOHOCTH M TOTOBHOCTH K €aMOOOpa3oBaHMIO, B TOM 4HCJIE B paMKax
CaMOCTOATENIbHON  JESATEIBbHOCTH BHE IIKOJIBI; YMEHHUE OINpENeNsaTh KU3HEHHbIE LEHHOCTH,
OOBSICHSITH MPUYMHBI YCIIEXOB U HEYAa4d B yUeOHOW JAESITeTbHOCTH, IPUMEHSITH MOyYEHHBIC 3HAHUS
B IIPAKTHYECKON JIEATEIbHOCTH;

17. OnieHuBaTh >KU3HEHHBIE CHTYAaIlMH C TOYKH 3pEHHsS 0€30MacHOro o0pasza KU3HH H COXpPaHEHUS
310pPOBBS;

18. Kputruueckoe OTHOILIEHHWE K CBOMM IOCTYIKaM, OCO3HAHME OTBETCTBEHHOCTH 3a MX IOCIIEJCTBHUS;
YMEHHUE MPEOI0JIEBATh TPYAHOCTH B IPOLIECCE JOCTHXKEHUSI HAMEUEHHBIX LEJEH.

MeranpeamMerHsble:
1) Iloznasamenvhnvie YVJ/I:

1. YMeHue caMOCTOSTENIHO OINPEAeTsATh IIeNId CBOETO OOYYEHHS, CTaBUTh HOBBIC 33/la4d B
ydeOe U B MO3HABATEIBLHOM JACATEIHPHOCTH, PA3BUBATh MOTUBEI M MHTEPECHI MMO3HABATEIIHHOU
eI TCIIbHOCTH.

2. OBnageTh UCCIIENOBATEIbCKON M MPOEKTHON JACATEIBHOCThIO. HayunThest BUACTH IPOOIEMBI,
CTaBUTh  BONPOCHI,  BBIABUTaTh  TUINOTE3bl, JaBaTh  OMNPEACIICHUS  MOHSITHUSM,
KBATH(HUIIUPOBATH, HAOJIIO1aTh, /IETaTh BHIBOJIBI, 3aITUIIATH CBOM HJICH.

3. YMerp paboTaTh ¢ pa3HBIMH HCTOYHUKAMU OWOJIOTMYECKON WH(GOpMAIMU: HAXOIUTh
OMOJIOTMYECKYI0 MH(POpPMAlUI0 B Pa3IMYHBIX MCTOYHHUKAX, aHAIM3UPOBATh M OIICHUBATH
uH(pOpMaIIHIo, TPEOOPa3OBLIBAThH €€ U3 OAHON (YOPMEI B IPYTYIO.

4. YMeHme c03/1aBaTh, MPUMEHATh U MPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJEIH U CXEMBI

JUTSI pEIICHUs YUeOHBIX M MO3HABATEIHHBIX 3a/1a4

®dopMHUpoOBaTh W pPa3BUBATh KOMIIETEHTHOCTH B 00sacTu ucnosb3oBanus UKT.

6. IIpoBoauTh HAOIIOIEHUS, CTABUTH dJIEMEHTAPHBIC SKCTICPUMEHTHI U OOBSICHITH MOJTYYCHHBIE
PE3YIbTATHI.

7. CTpoUTh JOTUYECKUE PACCYKICHHUSI, BKIIFOUAIOIINE YCTAHOBIEHUE TPUUYUHHO-CIIEICTBEHHBIX
cBs3eit. Mcronb30oBaTh yaeOHbIE TEUCTBUS 1)1 POPMYITMPOBKH OTBETOB.

8. CpaBHUBaTh U KJIAcCU(UIIMPOBATH, CAMOCTOSATEIHHO BHIOWpAs KPUTEPHUU ISl YKa3aHHBIX
JIOTUYECKUX ONEpaIlnid.

9. Ompenenarb BO3MOXXHBIE HWCTOYHUKH HEOOXOIUMBIX CBEIEHUH, MPOU3BOJIUTH TOUCK
nH(popMaIy, aHATM3UPOBATh U OLICHUBATh €€ JIOCTOBEPHOCTb.

10. CocTaBnsiTb CXEMaTUYECKUE MOJEIHU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTOB.

e

2) Peeynamuenvie YVJ]]:

1. Opranu3oBaTh CBOIO y4eOHYIO NESATEIBHOCTH: OMPENENITh LeTh pa0dOThl, CTAaBUTh 3aJauH,
IUTAHUPOBaTh  (PAacCCUUTHIBATH  IOCIENOBATEIBHOCTh JCHCTBUH W MPOTHO3HPOBATH
pe3ybTaThl PadOTHI).



CrocoOHOCTh BBIOMpaTh IIEEBbIE M CMBICIOBBIE YCTAHOBKM B CBOUX JCHCTBHUSX H
MOCTYITKAX 110 OTHOUICHHUIO K )KMBOH MPHUPOJIE, 3I0POBHIO CBOEMY M OKPYIKAFOIIUX.
CaMOCTOATEIHbHO BBIABUTATH BAPUAHTBHI PEIICHUS TIOCTABJICHHBIX 3a/1a4, TMPEABUACTD
KOHEUYHBIE Pe3yJIbTaThl pa0OTHI, BEIOUPAst CPEACTBA TOCTH)KEHUS LIENH. Y MEHHE COOTHOCUTh
CBOM JICHCTBUS C IUNITAHUPYEMBIM PE3yJIbTATOM.

PaGoTath mo 1utany, CBepsAITh CBOM NIEHCTBHS C LEIBIO H, TIPU HEOOXOJUMOCTH, UCIIPABIIATH
OIIMOKU CaMOCTOSITENILHO.

Brianenne ocHoBaMH CaMOKOHTPOJISl, CAMOOIICHKH, TPUHSITHS PEIICHUH B OCYIIECTBICHUHU
OCO3HAHHOTO BBIOOpa B yueOHOH U MO3HABATELHOU JEATEIILHOCTH.

3) Kommynuxamuenvie YY/I:

1.

2.

4.
IIpeameTHsbIe:

YmMmenne CJIymmlaTb M BCTYIIAThb B AUAJIOr, YYACTBOBATH B KOJIJICKTUBHOM OGC}’)KI[GHI/II/I
npoOJem.

YMeHHE HCIOIb30BaTh pPEUYEBBIE CPEACTBA I JUCKYCCUH, CPaBHUBATh PA3HbIE TOYKH
3pEHHS, OTCTANBATh CBOIO TOUYKY 3PCHHUSI.

YmMmenne OpraHu30BLIBATH yqe6ﬂoe COTPYAHUYICCTBO U COBMCCTHYIO [JCATCIBHOCTH C
YYUTENIEM M CBEPCTHUKaMH, paboTaTh WHIWBUAYAJILHO W B TPYIIE, HAXOAWTh oOOIIee
pelIeHue.

YMeHHe CTpOUTh MPOTYKTHBHOE B3aUMOCHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMHU.

1) B nosnasamenvroll (unmennekmyanvHoll) cepe:

l.
2.

10.

11.

Y CBOEHHE CHUCTEMBI HAYYHbIX 3HAHUU O )KMBOW IPUPOJIEC U 3aKOHOMEPHOCTSX €€ Pa3BUTHUA.
®opmMupoBaHUE NEPBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABIEHUN O OMOJIOTHYECKIX
00BEKTax, MPOLECCax, IBJICHUSAX, OBJIAJCHUE OHATHIHBIM annapaToM OHOJIOTHH.
[TpuoOpereHue ombiTa UCHOIL30BAHUS METOJIOB OHOJOTHYECKOW HAyKH M TPOBEACHUS
HECIIOKHBIX OMOJOTMUYECKUX IKCIIEPUMEHTOB [T U3YUEHHSI )KUBBIX OPTaHU3MOB.
[Tonnmanue BO3pacTarole pOJIM €CTECTBEHHBIX HAayK W Hay4YHBIX HCCIECIOBAHUN B
COBPEMEHHOM MHMpE.

®opMUpOBaHUE OCHOB FKOJIOTMUYECKON TPaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh MOCIEICTBUS
NeSITeIbHOCTH 4YeJOBEKa B IMPHUPOJE, BIUSHHE (PAKTOPOB PUCKA Ha 3/I0pPOBbE UYEIOBEKA,
OCO3HaHHE HEOOXOJUMOCTH COXPAHEHUS IPUPOIBI.

Hayuntbcs 00BSCHATH pOsib OMOJIOTHH B IPAKTUYECKOH EATEIbHOCTH JIFOJICH; MECTa U PoJIn
YeJI0BEKa B IPUPOJE.

Osnagenue Meronamu: HabIoAeHUE, onMcaHue. [IpoBoAUTh OMOIOTHYECKUE UCCIICIOBAHUS
Y JIeJIaTh BBIBOJbI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB.

dopmupoBaHUE MPEICTABICHUH O 3HAYEHUU OMOJIOrMYECKMX HAYK B PEIICHUH TTTOOAIBHBIX
npo0Jem.

OcBoeHME NPUEMOB OKa3aHMs INEPBOM IOMOIIM, PAallMOHANbHAs OpraHu3alus Tpyna U
OT/bIXa.

[lonumanue cmpicia OWONOTMYECKUX TEPMUHOB. KX TpUMEHEHHWE TIpU pELICHUE
OMOJIOTHYECKHUX MPOOJIeM 1 3a/1ad.

dopmynupoBaHUe MPAaBUI TEXHUKHU OE30MACHOCTH B KaOWHETe OMOJIOTUHU NMPHU BHITIOIHEHUH
1abopaTOPHBIX padoT.

2) B yennocmHo-opuenmayuoHHoll cgepe: 3HaTh OCHOBHBIE MIPAaBUJIa TIOBEJCHUS B MPUPOJE U OCHOBBI
310pOBOr0 00pa3a >KU3HH, IPUMEHATh X Ha MPAKTHKE; OLEHUBAThH MOBEJACHHE YEJIOBEKa C TOUYKU

3peHHUS

30K. IlpuBoauTh [n0OKa3aTenbCTBA B3aUMOCBS3M YEJIOBEKA M OKPYXKAIOLIEH cpensbl,

3aBHCHMOCTH 370POBbsI YEJIOBEKAa OT COCTOSHUS OKpYXKaloIled cpenbl, HeOOXOJMMOCTH 3allUThI
Cpenbl 0OUTaHUs YeITOBEKA.

3) B cgepe mpyoosoii desmenvrocmu: 3HATh W COOJIOATh MpaBUiIa padOThl B KaOMHETE OWOJIOTHH,
npaBuia paboThl ¢ OMOJIOTMYECKUMHU PUOOPAMHU i HHCTPYMEHTAMHU.

4) B cghepe ¢uzuuecxoii oesmenvHocmu. N1EMOHCTPUPOBAHUE HABBIKOB OKA3aHMsI MEPBOI IMMOMOIIH TIPH
OTpaBJICHUH STOBUTHIMU PACTEHUSMU U TPHOAMU, YKYCE SITIOBUTHIMH KUBOTHBIMHU.

5) B sacmemuueckotl cghepe: OICHUBATH C CTETUYECKON TOUKH 3PEHHS KPacoTy M pasHOOOpa3ue Mupa
MPUPOJIBI.



2. Conepxanne kypca «buosiorus. 9 kiaace»

Tema 1. Oowue 3axonomeprnocmu xcusnu (5 u)

Buonoeus — nayka o scusom mupe buonorus — Hayka, UCCIIEAYIOIIAs KU3Hb. V3ydeHue npupoisl B
oOecriedyeHUN BBDKMBAaHUS JoJe Ha 3emse. buonorus — cucrema pasHbIX OHOJIOTHYECKHX
obnacteit Hayku. Postb OMOIOTHY B TPAKTUUYECKON JEATEILHOCTH JIIOICH

Memoowl 6uonoeuveckux uccredogéanuti MeTolbl W3YyUeHHs >KUBBIX OPraHM3MOB: HaOJIOeHUE,
U3MEpEeHue, CpaBHEHUE, OMMCAaHWE, HYKCIEPUMEHT, MojaenupoBanue. I[IpaBuna paboTel B kabuHeTe
OMoJIOTHH ¢ OMOJIOTHYECKUMHU TTPUOOPAMU U HHCTPYMEHTaAMHU

Obwue ceoticmeéa dHcugvlx opeanusmos OTINUUTENbHbIE TPHU3HAKK >KUBOTO U HEKUBOTO:
XUMHUYECKUH COCTaB, KIJIETOUYHOE CTpOEHHE, OOMEH BEIIECTB, Pa3MHOKEHHE, HACJIEICTBEHHOCTb,
U3MEHYUBOCTB, POCT, Pa3BUTHUE, PA3APAKUMOCTb. B3aUMOCBS3b :KUBBIX OPTaHU3MOB U CPEJIbI
MHnoeoobpazue gopm scusnu Cpenpl )KU3HA Ha 3emiie 1 MHOTooOpa3ue ux opraHu3MoB. Kietounoe
pa3HOOOpa3ue OpraHu3MOB M WX IapcTBa. Bupychl — HekierodHas gopma >ku3HU. PasHOOOpazme
Ouocucrem, 0TOOpaXkaroliee CTPYKTYPHbIE YPOBHH OpTaHU3ALUU KU3HU

Tema 2. 3akonomepnocmu y3cu3nu Ha Kiemounom ypoene (10 u)

Mnozcoobpazue knemox O0001IeHNE paHee U3YYEHHOTO MaTepuana. MHOrooOpasue THUIOB KJIETOK:
CBOOOJHOXHBYIIIME M 00pa3yrolie TKaHU, MPOKAPUOTHI, SYKAPHOTHL. Poib yu€HBIX B H3y4eHHH
KJIETKU.

Xumuueckue eewecmeéa 6 kiemke (OO00OIIeHHE paHee HU3yuyeHHOro MaTepuana. OcoOeHHOCTH
XMMHUYECKOI'0 COCTaBa KMBOM KIIETKHU M €ro CXOJACTBO Y pa3HbIX THIOB KieToK. Heoprannueckue u
opraHuyeckue BeuecTBa kieTku. Coaep:kaHue BOJAbI, MUHEPATIbHBIX COJIEH, YIIeBOJIOB, JIUIUOB,
O€JIKOB B KJIETKE U Opranu3Me. X QyHKIUH B )KU3HEACATEILHOCTH KIETKU

Cmpoenue xknemxu CTpyKTypHBIE YacTH KJIETKU: MeMOpaHa, fIpo, HUTOIIa3Ma ¢ OpraHouIaMu U
BKJIFOUEHUSIMU

Opeanouodwvt knemku u ux ¢ynxyuu MemOpaHHbIe U HeMeMOpaHHBIE OPraHOUIBI, OTIMYUTEIbHBIE
0COOEHHOCTH UX CTPOEHHS U QYHKIIUU

Obmen eewjecme — ocnosa cywecmgosanuss kinemxku IloHsTe 00 o0OMEHE BeUIECTB Kak
COBOKYITHOCTH OMOXMMHYECKHX peakiuil, 00ecrneynBalouX >KU3HEICATENbHOCTh KJIETKH.
3HaueHue acCUMWIALMUM U JUCCUMWIALIMK B KJIETKE. PaBHOBecHE 3HEPreTMYECKOrO0 COCTOSHMUS
KJIETKH — obecrieueHre e€ HOpMaTbHOTO (DYHKITMOHHUPOBAHMS

Buocunmes 6enxa 6 scusoii knemxe lloHsTHE 0 OMOCHMHTE3€e. DTalbl CUHTE3a OeJKa B KieTke. Poib
HYKJICMHOBBIX KHCIJIOT U puOOCOM B OMOCHHTE3€ OEIKOB

buocunmes yeneeoooe — ¢homocunmes Ilonsitue o GoTOoCHHTE3E KaK MPOLIECCE CO3/IaHUs YTIEBOIOB
B KMBOM Kkierke. J[Be cragum (oTocuHTE3a: CBETOBas M TEMHOBAs. YCIOBHS MPOTEKAHHS
(dboToCUHTE3a U €T0 3HAUEHUE JJISl IPUPOIbI

Obecneuenue knemok sHepeuerl TIOHATHE O KIETOYHOM JBIXaHMM KaK O Ipolecce odecreueHus
KIeTKH oHeprueid. CTaauu KJIETOYHOTO JbIXaHUs: OeckucioponHas ((depMeHTaTUBHAs, WIIH
TJIMKOJIN3) U KUCIOpOAHAasA. POJIb MUTOXOHIPHIL B KIIETOUHOM JIbIXaHUU

Pasmnoorcenue knemku u eé cusHennwlli yukn Pa3MHOXKEHUE KIETKH MyTEM JeNeHus — oOlee
CBOMCTBO KJIETOK OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHusmMoB. KierouHoe neneHue y
MPOKApUOT — JIeJICHHE KJIETKW HaaBoe. JleneHue kiaeTku y sykapuoT. Mwuto3. da3pl MuToO3a.
JKuzHeHHBIN IMKJ KIETKU: UHTepdasza, MuUTO3. Pa3jieneHue KIETOYHOrO COAEPKUMOrO Ha JBE
JOYEpHUE KIETKH.

Jlabopamopuvie pabomot:

1. Muoroo6pa3ue ki1eTok 3ykaproT. CpaBHEHHE PACTUTENBHBIX U )KUBOTHBIX KIJIETOK

2. PaccmarpuBaHue MUKPOIIPENApaToB C JENIAIIUMUCS KIETKaMU

Tema 3. 3akonomepHocmu dHcu3Hu HA OP2aAHUIMeHHOM yposHe (17 u)

Opeanuzm — omkpeimas ocueas cucmema (buocucmema) OpraHusm Kak >KHUBas CHCTEMA.
KoMmoHeHTBl cHcTeMbl, HX B3aUMOJEHCTBHE, OOecrneuynBaroliee LEJOCTHOCTh OUOCHCTEMBI
«opranusmy. Perynsius mporeccoB B OnocucreMe

baxmepuu u eupycovr PaznoobOpasue (opM OpraHM3MOB: OJIHOKJIETOYHBIE, MHOTOKJIETOYHBIE U
HekJieTouHble. bakTepun Kak OIHOKJIETOYHBIE NOsIAEPHBbIE OpraHu3Mbl. BUpychl Kak HEKJIETO4Has



¢dopma xxu3Hu. OTIHMUUTENbHBIE 0COOEHHOCTH OaKTepuil ¥ BUPYCOB. 3HaUeHUE OaKTEepUil U BUPYCOB
B IIpUpOJIE

Pacmumenvnoiii opeanuzm u e2o ocobenHocmu I'naBHBIE CBOWCTBA pPAacCTeHUN: aBTOTPO(HOCTS,
HECIOCOOHOCTh K aKTUBHOMY TEPEIBIKEHUIO, Pa3MeIlleHne OCHOBHBIX YacTel — KOpHS W moOera
— B JIBYX pasHbIX cpefax. OcoOeHHOCTH pacTUTEIbHOW KIIETKH: MPUHAIJICKHOCTh K 3yKapHoTaM,
HAJINYHME KIJIETOYHOM CTEHKH, IUIACTHJ M KPYMHBIX BakyoJieil. CrocoObl pa3MHOXKEHHS pacTEHUI:
nmonoBoe U Oecmosoe. OCOOEHHOCTH TOJOBOTO Pa3MHOKEHHS. THIBI OECTIONOT0 Pa3MHOKEHUS:
BEre€TaTUBHOE, CIOPAMHU, JIEJICHUEM KJIETKH HaJIBOE

MHnoeoobpaszue pacmenuii u 3Hauenue 6 npupode OO000IIEHHE paHEe HM3YYCHHOTO MaTepHuaa.
MHoroo6pa3ue pacTeHHii: CIOpoBbIe U ceMeHHbIe. OCOOCHHOCTH CIIOPOBBIX PACTEHHI: BOJAOPOCIIEH,
MOXOBH/IHBIX, MAalMOPOTHUKOB, XBOIIEH W IUIAYHOB; CEMEHHBIX PACTEHHIl: TOJIOCEMEHHBIX U
LBETKOBBIX (TIOKpbITOceMeHHBIX). Kiaccel otnmena L[BeTkoBble: NIBYAOJBHBIE W OJHOJOJIbHBIE
pacrenusi. OCOOEHHOCTH U 3HAUE€HHE CEMEHU B CPAaBHEHHH CO CIIOPOH

Opeanuzmvl yapcmea 2pu608 u auainuxkog I'pubbl, X CXOJICTBO C IPYTUMH 3YKApUOTHUUECKUMU
OpraHu3MaMl — pPACTEHUSMU U KUBOTHBIMU — U OTJIMYME OT HuX. Crnenuduyeckue cBOWMCTBA
rpuboB. MHoroobpazue u 3Ha4YeHHE TPHOOB: TMIJICCHEBBIX, ILISTIOYHBIX, MaPa3UTHUYECKUX.
JInmaitnuku Kak 0coOble CHMOMOTHYECKHE OPTaHU3MbI; KX MHOTO00pasue U 3HaUCHHE

Kueommuwiti  opeanuzm u  e2o  ocobennocmu. OCOOCHHOCTH  KHBOTHBIX  OPraHU3MOB:
MPUHAJICKHOCTh K dyKapuoTaMm, reTepoTpoHOCTb, CIIOCOOHOCTh K aKTHUBHOMY IMepEeABUKEHHUIO,
3a00Ta O TOTOMCTBE, MOCTpOiKa >kwauml (THE3A, HOp). JleleHwe >KUBOTHBIX IO CHOCOOaM
NOOBIBaHMSI MUILU: PACTUTENILHOSAHBIC, XUIITHbIE, TAPA3UTUYECKUE, TaJaIbIIUKN, BCEsSTHbIC
Mnocoobpazue orcueommuwix Jlenenue KUBOTHBIX Ha JBa moauapctBa: [Ipocteifmme u
Muoroknerounble. OCOOEHHOCTH TMPOCTEHIINX: pACHpOCTpaHEHUE, MHUTAHHE, IePEIBIKECHUE.
MHOTrOKJIeTOUHbIE KUBOTHbBIE: OECIIO3BOHOYHBIE U IMO3BOHOYHBIE. OCOOCHHOCTH pPAa3HBIX THUIIOB
0€CI03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THIA XOPI0OBBIC

CpasHenue ceoticms opeanusma yenoseka u scugomuvix O00011IeHNE paHee U3YYeHHOTO MaTepHaia.
Cx0ACTBO YenoBeEKa U )KUBOTHBIX. OTIIMUKE YEIOBEKA OT KUBOTHBIX. CHCTEMBI OPraHOB y YEJIOBEKa
KaK opraHu3Ma: NMUILEeBapUTeNbHas, AbIXaTelbHasi, KPOBEHOCHAs, BhIAEIUTENbHAs. OpraHbl YyBCTB.
YMcTBEHHBIE CHOCOOHOCTH uyenoBeka. IlpuuuHbl, O0OyCNOBIMBAIOIIME COLMATIbHBIE CBOMCTBa
YyeJoBeKa

Pasmmnooicenue orcusvix opeanusmos Tumbl pazMHOXKEHHUS: TojioBoe M Oecrionoe. OcoGeHHOCTH
MOJIOBOTO Pa3MHOKEHUS: CIHUSHHE MYXKCKUX M KEHCKHUX TaMeT, OIJIOJOTBOpPEHHE, 0Opa3oBaHHE
3uroTel. becronoe pa3sMHOKEHUE: BEreTaTHuBHOE, 00pa3oBaHUE CIOp, JENIEHHWE KIETKH HaJlBOE.
buonornueckoe 3HaueHrEe TOJIOBOTO M Oecroyioro pa3MHoxkeHus1. CMEeHa TTOKOJICHU — OEeCIoioro
1 TIOJIOBOT'O — Y )KMBOTHBIX U PACTEHUI

Hnousuoyanvnoe passumue opeanuzmos Ilonarue o0 onHtorenese. Ilepuonsl oOHTOreHesa:
AMOPHOHANIBHBI W TOCTAIMOpHOHANBbHBIA. CTaauy pa3BUTHS HSMOPHOHA: 3UTOTa, JAPOOJICHHUE,
ractpyna ¢ nuddepeHnmanyeid KJIETOK Ha SKTOAEPMY, JSHTOJIEPMY M ME30JIEpMY, OpPTaHOTEHE3.
OcobeHHOCTH TIpollecca pa3BUTHS AMOpHOHA, €ro 3aBUCUMOCTh OT cpeabl. OcoOeHHOCTH
MOCTAMOPHOHAIBHOTO pPa3BUTHUS. Pa3BuTHE »XUBOTHBIX OPraHU3MOB C TIpeBpalicHueM u 0e3
MpEBpaIICHUS

Obpas3zoeanue nonoswix kiemok. Meiioz IloHsITHE O UIJIOWIHOM H TalJIONIHOM HabOpe XpOMOCOM B
kietke. JKEHCKHE W MY)KCKHE TOJIOBBIE KJIETKM — TaMeThl. Meio3 Kak OCOOBI THUI JEICHHS
kietku. [lepBoe u Bropoe nenenue menosa. [lonsiTue o ciepMaroreHe3e u 0OreHes3e

H3yuenue mexanusma nacireocmeennocmuy Hadano ucciieoBaHUM HACIIEACTBEHHOCTH OPraHU3MOB.
[TepBsiii HayuHbli Tpya I'. Mennensa u ero 3HadeHue. JJOCTHKEHUS COBPEMEHHBIX MCCIEIOBAaHMM
HAacJIEACTBEHHOCTH  OpPraHM3MOB.  YCIOBUA Uil  AKTMBHOIO  Pa3BUTHS  MCCIEIOBaHUU
HACJIEICTBEHHOCTH B XX B.

OcHognbie 3aKOHOMepHOCMU HacledcmeeHHocmuy op2anuzmos IloHsTHe O HacleNCTBEHHOCTH U
croco0ax mepeaadd MPU3HAKOB OT pojauTesielt moToMcTBy. Habop xpomocom B opranuszme. ['eH u
ero cBoiictBa. ['enHotun u ¢peHorun. 3MeHUNBOCTD U €€ POSBICHUE B OPraHU3Me
3axonomeprnocmu uzmenuusocmu  Ilonstue 00 M3MEHYMBOCTH U €€ PONU Ui OPraHU3MOB.
HacnencTBenHass M1 HEHACIEICTBEHHAs W3MEHUYMBOCTh. THIBI HACIEICTBEHHOU (TEHOTHITHYECKOM )
M3MEHUYMBOCTH: MyTallHOHHAsl, KOMOMHATHUBHAS.



Henacneocmeennas — usmenuugocmos  IloHSTHE O  HEHAcHeACTBEHHOW  ((DEHOTHITMYECKON)
W3MEHUYUBOCTH, €€ TPOSBICHUH Y OPTaHU3MOB M POJU B UX KU3HEACITEIHHOCTH. 3HAKOMCTBO C
puMepaMu HeHacleACTBEHHON N3MEHYUBOCTH Y PACTEHUN U )KUBOTHBIX.

Ocnosbi cenexyuu opeanusmos Ilonstue o cenekuuu. Mcropust pa3Butus cenekiun. Cenekuus Kak
Hayka. OOmIre MeTONIbl CEeNEeKIMU: UCKYCCTBEHHBIH 0TOOp, rubpuausanus, myrarenes. Celekius
pacTeHuii, >XMBOTHBIX, MHKpOOpraHusmMoB. lcmonb3oBaHue MUKpPOOOB 4YeNOBEKOM, MOHATHE O
OMOTEXHOIOTHH

Jlabopamopusie pabomol.

3. BriaBiieHue HacIeACTBEHHBIX U HEHACIIEICTBEHHBIX IPU3HAKOB Y PACTEHUH pa3HbIX BUJIOB

4. HW3ydeHue U3MEHYMBOCTU y OPTaHU3MOB

Tema 4. 3akonomepnocmu npoucxoxrcoenus u pazeumus xHcusnu na 3emie (20 u)

Ilpeocmasnenuss 0 BO3HUKHOBEHUU OJCU3HU HA 3emae 8 ucmopuu ecmecmeosnanus [ HUMoTe3bl
npoucxoxaeHus xu3zHu Ha 3emuie. Onbitel @. Penu u JI. Ilactepa, omnpoBepraromue THIIOTE3bI
0 CaM03apOKICHUH KU3HU

Cosepemennvie npeocmasieHusi 0 603HUKHOBeHUU JHcu3hu Ha 3emiae buoxumudeckas runoreza A.M.
Omnapuna. YcinoBus BO3HUKHOBEHUS *KW3HU Ha 3emiie. ['unoresa J[x. Xonaelna

3uauenue @omocunmesa u OUOIOUYECKO20 KPY208OPOMA GeWjeCm8 6 pA3GUMUU  HCUZHU
OcobeHHOCTH TEepBUYHBIX OpraHu3MoB. [losBienue aBToTpodoB — nmaHoOakTepuil. M3meHenus
ycnoBuit sxu3Hu Ha 3emute. [Ipuunaer n3menenuid. [losBnenne 6uocdepsl

Omanwl pazeumusa xcuznu Ha 3emnae OOlIee HaNpaBiICHHUE SBOJIIOLUHU KU3HHU. Dpbl, MEPUOABI U
3MOXH B UCTOPUU 3eMiid. BbIXo/1 OpraHru3MoB Ha Cylly. DTamnbl pa3BUTHUS KU3HU

Hoeu pazeumus opeanuueckozo mupa 6 ouonocuu Bo3HUKHOBEHHE UAEH 00 HBOJIIOLMU KUBOTO
mupa. Teopus somonuu K.-b. Jlamapka

Yapnz Jlapsun 06 ssomoyuu opeanudeckoeo mupa ViccnenoBanus, nposenénusie Y. JlappuHoM.
OcCHOBHbIE TIOJIOKEHUSI ABOJIOLUUA BUJIOB, M3J0XKEHHbIE [lapBuHOM. JIBroKyIMe cuiibl IMpoiiecca
SBOJIIOLIMU: U3MEHYUBOCTb, HACIIEJCTBEHHOCTh, 0Opb0a 3a CyIIeCTBOBAaHUE U €CTECTBEHHBIN OTOOD.
Pesynpratsl sBosmonnu. 3Hauenue padort Y. /lapBuna

Cogpemennvie npeocmasnenuss 06 26onoyuu opeanuyeckoco mupa llonmynauus Kak eauHHLA
3BOJIIOIMU. BakHelne MOHSITUS COBPEMEHHON TEOPUU BOTIOLINU

Buo, eco xpumepuu u cmpykmypa Buag — oOcCHOBHasi cucteMatuyeckas eauHuna. [Ipusnaku Buaa
Kak ero kputepuu. [lonynsiun — BHYTPUBUAOBAs TPYIIIHPOBKA POJACTBEHHBIX ocobei. [lomynsmus
— ¢opMa cyIIecTBOBaHHUS BHIA

Ilpoyeccot  obpazosanus 6udoé BumoobpazoBanue. IloHATHE 0 MHUKPOIBOMIONUU. THUIIBI
BH1000pa3oBaHMs: Teorpapuieckoe u ONMOIOTHIECKOE

Makpossontoyus Kaxk npoyecc noseieHusi Ha08UOOBLIX 2PYNN Op2aHU3Mo8 YCIOBHS W 3HAYCHUE
mudpdepenmmanun Buaa. [loHsTHe 0 MakpodsBomonuu. JlokasarenbCcTBa MpoOIlecca HBOJIOIHH:
MaJICOHTOJIOTUUECKHE, SMOPHOJIOTHUECKHE, aHaTOMO-Mop(doornueckue (PyIMMEHTHI U aTaBU3MBI)
Ocnoenvie nanpasnenus 26omoyuu  Ilporpecc u perpecc B kuBoM Mupe. HanpasneHus
OHMOJIOTrMYecKoro mporpecca: apoMopdo3, HANOoaAaNTaIHs, 00Ias JereHepaust OpraHu3MOB
Ipumepol 260110YUOHHBIX Npeobpazosanull dHcuevlx opeanusmos O000IIEHNE paHee HW3YYEHHOIO
Marepuansa 00 SBOJIOIUHU. DBOJIONUS — JUIMTEIBHBIA HCTOPUYECKUN MPOIECC. DBOJIOIMOHHbBIC
npeoOpa3oBaHus )KUBOTHBIX M pacTeHUI. YpOoBHH mpeoOpa3oBaHuit

OcHognbie 3aKoHOMepHOCMU 260110YUY 3aKOHOMEPHOCTH OMOJIOTMYECKON 3BOJIOLUU B MPHUPOJE:
HeoOpaTUMOCTh TpOILECCca, MPOrPECCUBHOE YCIOXKHEHHE (OpM >KHU3HH, HEMPOrpaMMHUPOBAHHOE
pa3BUTHE KU3HU, aJaNITAINH, TTOSBICHUE HOBBIX BUJIOB.

Yenosex — npeocmasumens #UsomHo20 mupa DBOMOLUS NpuMaToB. PaHHME Mpeaku MprUMaToB.
INomuaMABL. COBpeMEHHBIE YeTTOBEKOOOPa3HbIE 00E3bsHBI

Dsontoyuonnoe npoucxoxcoenue uenosexka HaxomneHne (akToB O MPOMCXOXKIAECHUH 4YeNIOBEKa.
JlokazaTenbcTBa POACTBA YEJIOBEKA U JKMBOTHBIX. BakHeline 0coOEHHOCTH OpraHU3Ma YeloBeKa.
[TposiBneHne OMOTOTUYECKHUX U COITUAIBHBIX (PAKTOPOB B UCTOPUIECKOM IMPOIIECCE MPOUCKOKICHHS
yenoBeka. OO1ecTBeHHBIN (COIUANBHBIN) 00pa3 )KU3HU — YHHKAJIbHOE CBOMCTBO YEJIOBEKa

Pannue smanwvt s6ontoyuu uenosexa Pannue npeaxu denoseka. llepexon K NMpsAMOXO0KIEHUIO —
BBIJIAIOLIMICSA 3Tam 3BOJIIONUHU 4enoBeka. CTauu aHTPOIOreHe3a: MPEIIIECTBEHHUKHU, YEIOBEK
YMEJIbI{, IPEBHEUIIINE JIFOIU, TPEBHUE JIFOJU, COBPEMEHHBIN YEJIOBEK



Ilo30Hue smanvl 380110YUU uenoseka PaHHWE HEOAHTPONBI — KPOMAHBOHIBI. OTIWYUTETHHBIC
MPU3HAKA COBPEMEHHBIX JIofiei. brocommanbHas CYIIHOCTh 4YelOBeKa. BIMsSHUE COIUATbHBIX
(akTOpOB Ha JIeHCTBHE €CTECTBEHHOTO 0TOOpa B HICTOPUUECKOM Pa3BUTHH YeJIOBEKa

Yenogeueckue pacwl, ux poocmeo u npoucxodxcoenue YernoBek pa3yMHbI — MOTUMOPQHBIN BU.
[Tonsitue o pace. OcHoBHBIE TUIIBI pac. [IpoucxoxaeHue u poJIcTBO pac

Yenosex kax scumens buocgepwvl u e2o eiusaxue Ha npupooy 3emau YemoBek — KUTenb Onochepsl.
Brnusaue denoseka Ha Ouocdepy. YcIoKHEHHE W MOUTHOCTh BO3JICUCTBHS YelloBeKa B Ouocdepe.
CoxpaHeHue )XU3HU Ha 3emiie — IJIaBHAs 3a/1aya YeJIOBEUeCTBA

Jlabopamopuas paboma:

5. TlpucnocoOieHHOCTh OPraHU3MOB K Cpeie OOUTaHHUS

Tema 5. 3akonomepuocmu 83aumMoOmMHOUEHUIL OP2AHU3MO8 U cpeodbl (15 u)

Yenosus owcusnu na 3emne Cpenpl KU3HU OPraHM3MOB Ha 3eMJjie: BOJHAsA, HA3€MHO-BO3IYIIHAs,
MOYBEHHAs, OPTaHU3MEHHAs. YCIIOBUS >KH3HH OPraHM3MOB B Pa3HBIX cpegax. JKOJOTHYECKHE
(hakTophl: aOMOTHYECKHUE, OMOTHYECKHE U aHTPOITOTCHHBIC

Obwue 3axonvl deticmeus (pakmopos cpedvl Ha OpearHu3mbl 3aKOHOMEPHOCTH JEHCTBUS (haKTOPOB
Cpelbl: 3aKOH ONTUMYyMa, 3aKOH HE3aMEHMMOCTH (akTopa. BiausHue sxojorudeckux (GpakTopoB Ha
opranusmsl. [leproanuHOCTD B ®U3HU OpraHu3MoB. POTONEPHOAN3M

IIpucnocobnennocms opeanuzmos K oeticmsuio paxmopos cpeowvi Ilpumepsl Ipucnoco0IeHHOCTH
opranu3MoB. [lonsitue 06 amanrtanuu. PazHooOpasue amantauuii. [loHsTue o *)U3HEHHOU (opme.
DKOJOTHYECKHE IPYIIbl OPraHU3MOB

Buomuueckue cesa3u 6 npupooe buotuueckue cBsi3M B IPUPOJIE: CETU MUTAHUS, CIOCOOBI TOOBIBAHUS
nuiy. B3auMmonelcTBUE pasHBIX BHUIIOB B MPUPOJHOM COOOIIECTBE: KOHKYPEHIIHS, MYTYallu3M,
CUMOMO3, XUIIIHUYECTBO, MapasuTh3M. CBs3u OpraHU3MOB Pa3HBIX BUIOB. 3HAU€HHE OMOTHYECKUX
CBsI3E

Bzaumocsazu opeanusmoe 6 nonynayuu Ilomynsimuss kak oco0asi HaJOpraHW3MEHHAsl CHCTEMa,
dbopma cymecTBoBaHus Buaa B mpupone. [loHarne o memorpaguyeckoil U MPOCTPAHCTBEHHOM
CTpyKType nomnyisiun. KonrmuecTBeHHbIC TOKA3aTENH MOMYJISIIIK: YACICHHOCTh U MJIOTHOCTh
Dynkyuonuposanue nonynayui 6 npupode Jlemorpaduyeckue XapakTEPUCTUKH TMOMYJISIUU:
YHCIEHHOCTb, IJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, BBIKMBAeMOCTh. Bo3pacTHas cTpyKTypa
MOMYJISIIIK, TONIOBast CTpykTypa mnonyisnuu. [lomynsmuss kak Owocuctema. J[mHammka
YHCJIEHHOCTH Y TUIOTHOCTH MOMYJISALUU. Perymisius 4ucieHHOCTH MOy s un

Ilpupoonoe coobwecmeo — 6buoeeoyenoz IlpupoaHoe cooOIIECTBO Kak OMOIIEHO3, €ro SIPyCHOE
CTPOCHHE, IKOJIOTUYECKUE HUIIH, MUIIEBBIC IIENH U CETU MUTaHus. | TaBHBINM PU3HAK MPUPOTHOTO
coo01IecTBa — KPYroBOpOT BellecTB M MOTOK 3Hepruu. [lonstue o Ouorome. Ponb BHIOB B
OuoreHose

buoceoyenosvi, skocucmemvr u 6O6uocpepa IKOCUCTEMHAs] OpraHu3alusg >KUBOM MPUPOIBL.
OyYHKIMOHATBHOE pa3jNyure BHIOB B KOCHCTEMax (IPOU3BOIUTENH, MOTPEOUTENH, pa3liaraTein).
OcHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI SKOCHCTEMBL. KpyroBopoT BeLIeCTB U MpeBpallieHus: SHEPTHU
— OCHOBHOM Tpu3HaK 3kocucreM. buocdepa — rmobdanpHas skocucrema. B.M. Bepnanckuii o
ouocdepe. KoMmoHeHTBI, XapakTepHU3yIOIIME COCTaB M CBOMCTBA OWOC(hEphI: KMBOE BEIIECTBO,
OMOTE€HHOE BEILECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BeIeCTBO. Poib JKHMBOrO BellecTBa B
ouocdepe

Paseumue u cmena npupoonvix coobuecme Camopa3zBuTiue OMOTreoIeH030B U ux cMeHa. Ctanuu
pa3Butus OuoreoneHo30B. [lepBUYHBIE W BTOpPUYHBIE CMEHBI (CyKIleccHH). Y CTOMYHMBOCTH
OMOreoIieH030B (IKOCUCTEM). 3HAUCHUE 3HAHUA O CMEHE TPUPOIHBIX COOOIIECTB

Mmnozoobpaszue 6Ouozeoyernozos (akocucmem) OO00OIICHHE paHee W3YYCHHOIO MaTepHuaa.
MHuoroo6pasue BOAHBIX IKOCHCTEM (MOPCKHX, MPECHOBOJHBIX) M HA3eMHBIX (€CTECTBEHHBIX H
KYJIbTYPHBIX). ATpoOHOTeO1€HO3bI (arpOdKOCUCTEMBI), UX CTPYKTYpa, CBOMCTBA M 3HAYCHHE IS
9eIIOBEKa U TPUPOIBI

OcHogHble 3aKOHbI YCMOUYUBOCMU HCUBOU NpupoObl LTUKIMYHOCTH TPOIECCOB B JKOCHCTEMAaX.
YCTOMYMBOCTS TPHUPOAHBIX AIKOCUCTEM. [IpHUYMHBI YCTOMYMBOCTH SKOCHCTEM: OHMOJOTHYECKOE
pa3HoOOpa3ue M COMpPsHKEHHAS YUCICHHOCTh MX BHJIOB, KPYrOBOPOT BEIIECTB M MOTOK JHEPTHH,
UUKIUYHOCTH MPOIIECCOB

Oxonocuueckue npobaemsvt 6 oOuocgepe. Oxpana npupoost OO000IICHHE paHEEe H3IYYEHHOTO
matepuana. OTHOIIEHHE YelloBeKa K MPHPOJE B UCTOpUU yenoBeyecTBa. [Ipobimembl GHochepsl:



UCTOIIEHUE TMPUPOJTHBIX PECypCOB, 3arpsi3HEHHE, COKpAIICHHE OMOJIOTHYECKOTO pazHOOOpa3usl.
Pemenue skomornueckux mpobiaem Omocdepbl: palMoHAIBHOE HCIOJIB30BAHUE PECYpPCOB, OXpaHa
MIPUPOJIBI, BCEOOIee IKOIOTUIECKOe 00pa3oBaHUE HACETICHUS.

e Jlabopamopnas paboma.
6. OileHKa KauecTBa OKPY-KaroIIe cpebl

o DKCKYpCUsl 8 NpUpooy.
1. V3yueHue u omucaHue SKOCUCTEMBI CBOCH MECTHOCTH)

IKeKypeust:
«Becennue sBiieHus B Ipupoie» uinu «MHOrooopasue ;KuBOro Mupay (1o BEIOOPY YUUTEs ).

3. TemaTu4eckoe NJIAHNPOBAaHME C YKa3aHHEM KOJMYeCTBA YacoB,
OTBOJMMBIX HA U3yYEHHE KAKAO0N TeMbl

Ne Tema KosmnuyectBo | JIaboparopHble | DKCKYpPCHHA IIpoekTbI
n/n 4acoB padoThI
1 Tema 1. OOmiue 5
3aKOHOMCPHOCTH KH3HU
2 Tema 2. 3aKkOHOMEPHOCTH 10 2 Axmnga  «Hucras
KU3HHU Ha KJIETOYHOM YPOBHE MJIaHEeTa
(paboThI o
051aroycTpoiCcTBY
TEPPUTOPUU
IIKOJIBI, CaJIuKa,
napka).
3 | Tema 3. 3axkoHOMEpPHOCTH 17 2
KHU3HU HA OPraHU3MEHHOM
YpOBHE
4 | Tema 4. 3aKkOHOMEPHOCTH 20 1

HpOI/ICXO)KI[eHI/IH nu paSBI/ITI/I}I
’KU3HU Ha 3eMiie

5 | Tema 5. 3akoHOMEpHOCTH 15 1 1 CocraBnenue
B3aMMOOTHOILIECHHI AKOJIOTMYECKOU
OpPraHU3MOB U CpPE/bI XapaKTEPUCTUKH
BU/I,
NacrnopTU3aLus
KOMHATHBIX
pacTeHuM.

UTOro 67 yacoB 6 1

PE3EPB 1 yac




