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MOSICHUTEJBHAS 3AIIMCKA K PABOYEN ITPOI'PAMME 110 BUOJIOT' A 9 KJIACCA

Pabouasa npozpamma no 6uonozuu 9 Knacca coctTaBieHa B COOTBETCTBUHU CO CIICAYIONIMMHU JOKYMEHTAMH:

- GenepanbHBINA FOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT OCHOBHOTO 00111eT0 00pa3oBanus BToporo nokosnenus [Ipukaz MO P® Ne1897 ot 17.12.2010r.
- [IpumepHOIt mporpaMmMbl OCHOBHOTO 00IIIeT0 00pa3oBaHuUs 110 OMOJIOTHH.

- OCHOBHOI# 00pa3oBaTebHas MPOrpaMMoOi 0OCHOBHOTO ob1ero oopazopanus MbOY OOII noc. Tenbmana.

- YueOnsbiii man MBOYOOUI noc. Tenpmana

- buonorus. 5-9 knaccel: mporpamma / aBt.-cocT. MI.H.ITonomapéna, B.C. Kyumenko, O.A.Kopaunosa, A.I'./IparomusioB. — M.: Benrana-I"pad, 2017.

- yuebnuk [lonomapesa U.H., Kopaunosa O.A., Uepnoa H.M. Bbuonorus. 9 xnacc. — M.: Benrana-I'pad, 2022.

[Iporpamma peanusyercs 3a 68 uacos
Ilpomesricymounan ammecmayus IpOBOJUTCSA 10 TpaduKy B hopMe mecmuposanus.

IIVTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA «BUOJIOI'USA» k koHIy 9 Ki1acca

Nzyuenue kypca «buonorus. 9 kiiace» A0HKHO ObITH HAIIPABJICHO HA OBJIAICHUE 00YUYAIOIIUMHUCS CIICTYIONUX YMEHUM U HaBBIKOB:
Buinyckuux nayuumes:

XapaKTepU30BaTh O0IIHEe ONOIOTHYECKHE 3aKOHOMEPHOCTH, X NMPAKTUYECKYIO0 3HAYUMOCTb;

UCIIOJIB30BATh METO/IbI OMOJIOTUYECKOW HAYKU Ul N3YyYeHHs OOMIMX OMOJOTMYECKUX 3aKOHOMEPHOCTEH: HaOII01aTh M ONMUCHIBATH KJIETKHA HA TOTOBBIX
MHUKpOIIpernaparax, 3KOCUCTEMbI CBOCH MECTHOCTH;

UCTIOJB30BATh COCTABJISIIOIIME MPOSKTHOH UM HCCIENOBATEIbCKOW JIEATENBHOCTH 10 HM3YYEHHIO OOHmMX OHOJIOrMYECKHX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX >KMBOW MPUPOJE; NPUBOAMTH J0KA3aTEIbCTBA HEOOXOJMMOCTH 3aIUTHl OKPY)KAIOIMIEH Cpelbl; BBIACIATH OTIMYUTEIbHBIC TMPU3HAKH
KUBBIX OPraHU3MOB; CYIIECTBEHHBIC TPU3HAKN OMOJOTHYECKUX CUCTEM M OMOJIOTHYECKUX TPOIIECCOB;

OPHEHTHUPOBATHCS B CHCTEME MO3HABATEIBHBIX IIEHHOCTEW: OIIEHWBATh MH(OPMAIHIO O JEeSITeIHbHOCTH YelIOBeKa B MPUPOJIE, MOTydaeMylo U3 Pa3HbBIX
HCTOYHUKOB;

aHAJIM3UPOBATh U OLEHUBAThH MOCIEACTBHS JESITEIbHOCTH YEJIOBEKA B IPUPOJIE.

PackpbIBaTh posib OMOJIOrMH B MPAKTUYECKOH JIEATETbHOCTH JIFOAEH, pOJIb pa3IMUHBIX OPraHU3MOB B JKU3HU YEJIOBEKA;

CobmroiaTh npaBuia paboThl ¢ OMOJIOTHYECKUMH TPUOOPAMU U HUHCTPYMEHTAMHU, IIpaBUiia paboThl B KAOMHETE OMOJIOTHS;

PaboTath ¢ yBenmMUMTENbHBIMU PUOOpPaMHU, HAOMIONATh MHUKPOOOBEKTHI U MPOIECCHI; JIeaTh PUCYHKH MHUKPOIIPENapaToB, (PUKCUPOBATH PE3yJbTaThI
HaOJIIOIEHUI;

YcTaHaBIMBATE CBSA3b CTPOEHUS YaCTeH KIJIETKH C BBITOJHAEMBIMHU (DYHKIUSAMM;

CpaBHMBATh XUMHUYECKUH COCTAB XKHUBBIX OPTAHU3MOB U TEJI HEXXUBOM MPUPOIBI, 1€1aTh BBIBO/IbI HA OCHOBE CPABHEHUS;

Haxonuth cBA3b CTpoeHHMS M (YHKIMH KJIETOK pa3HBIX TKaHeW; pacKpbIBaTh CYIIHOCTh MPOIECCOB KHU3HEAEATENILHOCTH KIIETOK; BBIJIENATh
CYIIECTBEHHBIE MMPU3HAKK CTPOCHHS KJIETOK Pa3HBIX IIapCTB; JEJaTh BHIBOJBI O €IUHCTBE CTPOCHHUS KIIETOK MPEICTaBUTEICH Pa3HBIX IIAPCTB U O TOM,
KaKOH 00BEKT UMeeT OoJiee CI0KHOE CTPOCHHE;

Jloka3bIBaTh POJICTBO OPraHM3MOB Ha OCHOBE MX KJIETOUYHOT'O CTPOCHUS;

OOBSACHATH OOITHOCTH MPOUCXOKICHHS M SBOJIONUN CHCTEMATHYECKHX TPYIIT PACTEHUH M KUBOTHBIX HA MPHMEPAX COMOCTABICHUS OMOIOTHYECKHX
00BEKTOB;

BbIsBiATE 0COOGHHOCTH CpeJl OOMTaHUs, PACKPhIBATh CYIIHOCTH ITPUCIIOCOOTIEHNS OPIraHU3MOB K cpejie OOMTaHus;

Br1iensts cyniecTBeHHbIE MPU3HAKY BU/IA, OOBACHATH MPUUMHBI MHOTOOOpa3us BUJIOB;



ApryMeHTHpOBaTh HEOOXOJMMOCTh COXpPaHEHUsI OMOJOTMYECKOrO pazHooOpasus i COXpaHEHUs OMocQephl; aHATU3UPOBATh M OLIEHUBATH BIIMSHHE
NeSTeIbHOCTH YeJIOBEKa Ha Ouocdepy.

Bbll’lyCKHuK noJiyuyum 603MOIICHOCHIb HAYUUMbCA!

BBIJIBUTaTh TUIIOTE3BI O BOSMOKHBIX HOCJICACTBHSIX JICSTEIBHOCTH YeJIOBEKa B 9KOCUCTEMax B buocdepe;

apryMEHTHPOBATh CBOIO TOUKY 3PEHHSI B XOJI€ TUCKYCCHUH 110 00CYKICHHIO TTI00aIbHBIX KOJIOTHYECKHX MTPOOIEM.

CamocrosiTensHO OOHApYXHUBaTh U (OPMYJIUPOBATH YU4EOHYIO MpPOOIEeMy, ONpPEAeIATh 1eidb y4eOHOU NesATeIbHOCTH, BBIOMpATh TEMy MPOEKTa HIIH
HCCJIEIOBAHUS 110 OHOJIOTUH;

BriiBurars Bepcuu perieHus: OnoJIOrH4ecKrX U AKOJIOTHYECKUX Ipobiem;

Habnronate 6uosnornueckue 00beKThl U IPOBOIUTH OMOJIOTMYECKHE SKCIICPUMEHTHI,

PaboTath 1o 1utany, CBEpsATh CBOU JACHCTBHS € LIENBIO U, TPU HEOOXOIMMOCTH, UCIIPABIISTH OIIUOKH CaMOCTOSTENBHO;

[T1aHrpoBaTh CBOIO MHAWBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO; PadOTATh IO CAMOCTOSATEIFHO COCTABICHHOMY IUIAaHY, CBEPSSCh C HUM U LIEJIbIO
JEeSTEIbHOCTH, UCTIPABIISATH OIMIHUOKH, HCIIOJIB3Ys CAaMOCTOSTEIBHO TIojo0paHHbIe cpeacTBa ( B ToM yucie MHTepHeT);

Co3maBarh CXeMaTHYECKHE MOJEIU C BBIJCICHHEM CYIIECTBEHHBIX XapPaKTEPUCTHK OMOJOTHMYECKOrO OOBEKTa; MpeoOpa3oBHIBATH OHMOIOTHYECKYIO
UH(OPMAIIHMIO U3 OJHOTO BUA B JPYrod W BHIOMPATh yNOOHYIO [t cebst popMmy (ukcanmu u npeacTaBieHuss HHPOPMAIMU; OIPENENIATh BO3SMOXKHBIC
HCTOYHHUKN HGO6XOIII/IMI)IX CBCIIGHI/H\/JI, IMPOU3BOAUTH ITIOUCK I/IH(bOpMaIII/II/I, AHAJIM3UPOBATH U OLICHUBATL €€ JOCTOBECPHOCTD,

Co0bmro1aTh NPUHIUIIBI 3I0POBOr0 00pa3a KU3HHU, palllOHAIbHOM OpraHu3aluu TpyAa U OTJbIXa.

JInuyHOCTHBIE:

1. Bocnuranue poccuiickoi rpaxk1aHCKON UACHTUYHOCTH: MAaTPUOTU3MA, JTI00BH U yBaxkeHUs K OTeuecTBy, 4yBCTBa rOPAOCTH 3a CBOIO Ponuny.

2. ®opmupoBaHWE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIONUXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE
MOTHUBALIMH K YYEHUIO U MMO3HAHUIO.

3. 3HaTh OCHOBHBIC ITPUHIIMITEI M ITPABUIJIA OTHOIIICHHS K )KUBOH MPUPOJIE, OCHOBHI 3JJ0POBOT0 00pa3a )KM3HU | 3I0POBbECOCPEraronife TEXHOIOTHH.

4. CdhopMHupoBaHHOCTH,  TO3HABATENbHBIX HHTEPECOB M MOTHUBOB, HAMPABICHHBIX Ha HW3Y4YCHHE >KUBOW MPUPOJIBI, HWHTEIEKTYalIbHBIX YMEHHMA
(1oKa3bIBaTh, CTOUTH PACCYKICHHS, AHAIU3UPOBATh, JIEJaTh BBHIBOJIBI); ICTETHUECKOTO OTHOIICHUS K dKUBBIM 00BEKTaM.

5. ®opmupoBaHHe TUYHOCTHBIX MPEACTABICHUH O 1IEJIOCTHOCTU OKPY>KAIOIIEro MUPa, BOZMOXKHOCTH €T0 MO3HAHUS U 00BSCHEHHS Ha OCHOBE JIOCTHKEHU N
HayKH.

6. Oco3HaHUEe €AMHCTBA U IEIOCTHOCTH OKPYKAIOIIET0 MUPA, BOZMOKHOCTH €T0 MO03HABAEMOCTH Ha OCHOBE JOCTH)KCHUI HAYKH.

7. ®opMUpOBaHWE YBAKHUTEIHHOTO OTHOIICHHS K UCTOPUM, KYJIbType, HAIMOHAIBHBIM OCOOCHHOCTSIM, TPAJUIIMAM M 00pa3y >KU3HU JAPYTHX HAPOJIOB,
TOJICPAHTHOCTH U MUPOIIOOHS

8. Pazsumue HAYUOHANLHO2O CAMOCO3HAHUS, (OOPMUPOBAHUE HPABCMBEHHLIX U 2SPANCOAHCKUX KaAuyecme 6 npoyecce pPasHOOOPA3HOU MEOPUECKOl
oesimenbHOCMU

9. OcBoeHHE CONMATLHBIX HOPM, TIPABHJI TOBEICHUS, POJicH H GOpPM COIMATBHON KU3HU B TPyIIax W COOOIIECTBAX, BKIIOYAs B3POCIbIC COIHATLHBIC
COO0O0IIIEeCTBA, YYacTHE B IIIKOJILHOM CAMOYTIPABICHUH U B OOLIECTBEHHOMN )KM3HU B MpeesiaX BO3PACTHBIX KOMIIETCHIIUH.

10. Pa3BuTHE MOPAILHOTO CO3HAHMS W KOMITETECHITUH B PEIICHHH MOPAJTBHBIX MPOOJIeM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMUPOBAHNE HPABCTBEHHBIX
9yBCTB U HPABCTBEHHOT'O MTOBE/ICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHBIM MOCTYIIKAM.

11. ®opmupoBaHue KOMMYHHUKATUBHON KOMITIETEHTHOCTH B OOINECTBE M COTPYJAHHYECTBA C YUUTEISIMH, CO CBEPCTHHUKAMH, CTAPIIMMH U MIIQJIIUMHU B

nporecce 00pa3oBaTeIbHOM, OOIIECTBEHHO - MOJIE3HOH AEATEILHOCTH.



12. dopmupoBaHue IIEHHOCTH 3I0POBOT0 U 0€30MMaCHOT0 00pa3a KU3HH, YCBOCHUE MPABHII MHINBHIYATHHOTO M KOJUIGKTUBHOTO O€3011aCHOTO MOBEICHMS B
Ype3BbIYANHBIX CUTYalMSIX, YTPOXKAIOIINX KU3HHU U 310POBBIO JIIOJIEH, IpaBUJI IOBEIECHUS B TPAHCIIOPTE U HA JOPOTrax.
13. ®opMupoBaHHEe OCHOB HKOJIOIMYECKOTO CO3HAHMS Ha  OCHOBE MPU3HAHUSA LEHHOCTH KH3HU BO BCEX €€ IMPOSBICHUAX M HEOOXOIUMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIICHHS K OKPYKAIOLIEeH Cpelie U PallMOHAIBHOTO MPHPOJIOTIONIE30BAHMS.
14. Oco3Hnanue 3Ha4eHHs CEMbH B JKM3HH YeJIOBeKa M 00IeCTBa, NOHATHE LIEHHOCTH CEMEHHOM KU3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOIICHUE K YJIEHAM
CBOEH CEMBHU.
15. YMeHue npuMeHATh NOJy4YeHHbIC 3HAHUS B IPAKTUYECKON AESITETbHOCTU
16. Oco3nanue moTpeOHOCTH ¥ TOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM YHCIIE B PAMKAX CAMOCTOSITEIILHOM JEATEIIbHOCTH BHE LIKOJIBI; YMEHHUE ONPEACISITh
KU3HEHHBIC IICHHOCTH, OOBACHATH MPUYUHBI YCIIEXOB M HEyAad B y4eOHOIl NesATENbHOCTH, NPUMEHATh IOJyYeHHbIE 3HAHUS B IMPAKTUYECKOU
JESITENIbHOCTH;
17. OuenuBath KU3HEHHbIE CUTYAlLlMU C TOUYKHU 3peHUs Oe30macHoro o0pas3a >KM3HU U COXPaHEHHUsI 3J10POBbS;
18. Kputrnyeckoe OTHOIIEHHE K CBOMM IIOCTYIIKaM, OCO3HAaHHME OTBETCTBEHHOCTH 32 MX IIOCIIEACTBHUS; YMEHHE IPEOAOJIEBAaTh TPYAHOCTH B MPOIECCE
JOCTUKECHHSI HAMEUEHHBIX LIeTICH.
MertanpeameTHble:
1) Iosnasamenvuvie YV]:
1. VYMeHune caMOCTOSATEIFHO ONMPEIEIATh eI CBOETO OOYUYEeHHUs, CTABUTH HOBBIC 33J]a4i B y4eOe U B ITO3HABATEIHHOHN JACATEIBHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHl TO3HABATEIBHOU NESTEIBHOCTH.
2. OBnajeTh UCCIENIOBATEIBCKOW U MPOSKTHON eATeNbHOCThI0. HayunThes BUIETH MPOOJIEMBI, CTAaBUTHh BOTPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBATh
omnpezeNieHus: MOHATUAM, KBaU(UIIMPOBATh, HAOIIOaTh, IEIaTh BBHIBO/IbI, 3allIMIIATH CBOU HJICH.
3. Ymerp paboTarh ¢ pa3HBIMU UCTOYHUKAMH OMOJIOTHYECKONW MH(POPMALIUU: HAXOJUTH OHMOIOTHYECKYI0 HH(OPMAIMIO B PA3JIMYHBIX HCTOUYHUKAX,
aHaAJTM3UPOBATh U OLIEHUBATh HH(POPMaIKIO, TPe0OPa30BIBATE €€ U3 OJIHON (POPMBI B IPYTYIO.
YMeHue co3ziaBath, IPUMEHATH U IPeoOpa30BbIBATh 3HAKU M CHMBOJIBI, MOJIEJIA U CXEMBI JUIsl pelIeHNs yUeOHBIX U MO3HABAaTEIbHbBIX 3a/1a4
dopMHpoBaTh U Pa3BUBATh KOMIIETEHTHOCTbH B 001acTu ucnonaszoBanus UKT.
[TpoBoaMTH HAOMIOIEHNUS, CTABUTDH 3JIEMEHTAPHBIE IKCIIEPUMEHTHI U OOBACHATH MOJTYyYEHHbIE PE3YJIbTATHI.
CTpouTh JOrMYECKHe PACCYXkAEHUS, BKIIOYAIOIIME YCTaHOBJIEHHE MPUUYMHHO-CIEICTBEHHbIX CBsi3ed. Mcnonb3oBaTh y4yeOHbIE NeHCTBUSA IS
(GbOopMyIIMPOBKHU OTBETOB.
CpaBHMBATh U KJIaCCU(PULIUPOBATH, CAMOCTOSATENIBHO BHIOUPAst KpUTEPUH JUIs YKa3aHHBIX JOTMYECKHUX OIEepaIuil.
9. OmnpenensiTh BO3MOXHBIE HMCTOYHHKH HEOOXOIUMBIX CBEIACHHWW, NPOM3BOIUTH IMOMCK HH(POpPMAIUK, aHAIM3UPOBATh M OIEHUBATH €€
JIOCTOBEPHOCT.
10. CocTaBisTh CXeMaTHYECKUE MOJIEIH C BBIJCIICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTOB.
2) Pecynsmusnvie YV]]:
1. OpranuzoBarh CBOIO y4e€OHYIO J€ATEIBHOCTh: ONMPEAEATh Ledb padoThl, CTaBUThH 3aJlauM, MJIAHUPOBATh (PACCUUTHIBATH MOCIIEI0BATEIbHOCTD
JeMCTBUI M TPOTHO3UPOBATh PE3YIbTATHI PAOOTHI).
2. CrocoOHOCTh BBHIOMpATh IIEJIEBBIE M CMBICTIOBBIC YCTAHOBKH B CBOMX JCWCTBHUSX M MOCTYNKaX IO OTHOIICHHUIO K JKUBOW MPHPOJE, 3A0POBBIO
CBOEMY M OKPY’KaOIIUX.
3. CaMOCTOSTENbHO BBIIBATATh BapHaHTHl PEUICHHs MOCTABICHHBIX 3a/a4, MPEIBUACTh KOHEUHBIE pPEe3yNbTaThl paOOThI, BBIOMpAs CpEICTBa
JOCTUKEHUS 1IENU. Y MEHHE COOTHOCUTD CBOM JIEHCTBUS C INIAHUPYEMBIM PE3YJIBTATOM.
4. PabotaThb 10 IU1aHy, CBEPATH CBOU JEHCTBUS C LEIbIO U, TP HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKH CAaMOCTOSTEIBHO.
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5.

Bnanenue ocHOBaMH CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHSI PEIIEHUH B OCYILIECTBICHUH OCO3HAHHOTO BHIOOpa B yueOHOW U MMO3HaBATEIbHON
JIeSATeTbHOCTH.

3) Kommynuxamuenvie YVJ/I:

1.
2.
3.

4,
IIpeamerHbIe:

YMeHue cirymaTh U BCTYIaTh B JUAJIOT, Y9aCTBOBATh B KOJUIEKTUBHOM OOCYXKIEHUH MPOOIIEM.

YMeHHe HCIIoNb30BaTh PEUEBBIE CPEACTBA VIl JUCKYCCUH, CPABHUBATh Pa3HbIEC TOUKU 3PEHMS, OTCTAUBATH CBOIO TOUKY 3PCHHUS.

YMeHne opraHu30BbIBATh yUeOHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUYUTEIEM U CBEPCTHUKAMU; padOTaTh HHAUBUIYaIbHO U B
rpymnie, HaxXoJuTh o0lIee pellieHue.

YMeHHe CTpOUTh NPOLYKTUBHOE B3aUMOJIEUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU.

1) B nosnaséamenvhoul (unmeniekmyanvbHoul) cghepe:

1.
2.

o &

8.
9.

VY CcBOCHHE CUCTEMBI HAYYHBIX 3HAHUH O KMBOW IIPUPOJE U 3aKOHOMEPHOCTSAX €€ Pa3BUTHSA.

®opMupoBaHuEe NEPBOHAYATIBHBIX CHUCTEMAaTU3UPOBAHHBIX IPEICTAaBICHUM O OMOJIOrMYECKHX OOBEKTaX, MpOIleccax, SBICHUSAX, OBJIAJCHUE
HNOHSATUIHBIM annapaToM OUOJIOTHH.

[TpuoOpereHue ombITa HCIONb30BAHUS METOJOB OMOJIOTMYECKON HAyKM M IPOBENEHUS HECIOXKHBIX OMOJOIMYECKUX AKCIEPUMEHTOB IS
W3Y4EHHUs] )KUBBIX OPIraHU3MOB.

[TonnmaHue Bo3pacTaroliel poIu €CTECTBEHHBIX HAYK U HAyYHBIX UCCIIEAOBAHUN B COBPEMEHHOM MHUPE.

dopMHUpPOBaHUE OCHOB 3KOJIOTHYECKOH I'PAaMOTHOCTH: CIIOCOOHOCTH OLICHHMBATh IOCIEACTBUS JIEATEIbHOCTH YEJIOBEKa B IPUPOJE, BIUSHHUE
(akTOpOB pHCKa HA 3/I0pPOBbE YEJIOBEKA, OCO3HAHNE HEOOXOAUMOCTH COXPaHEHUSI IIPUPOIBIL.

Hayuutbcst 0OBSICHATE poJib OMOJIOTUH B MIPAKTUYECKOH EATEILHOCTH JIIOJIEH; MEeCTa U POJIM YeIO0BEKa B IIPUPOJIE.

Omnagenne MeTofamu: HaOmojeHHe, omucaHue. [IpoBOAMTH OHMONOTMYECKHE HWCCIEAOBAHMS M JIENaTh BHIBOJBl HA OCHOBE IOJYYEHHBIX
pE3yJIbTATOB.

®opMupoBaHuE NPEICTABICHNUN 0 3HAUEHUU OMOJIOTMYECKUX HAYK B PEIIEHUU TJI00aIbHbBIX TPOOIIEM.

OcBocHME IPUEMOB OKa3aHUs NIEPBOM MOMOLIY, pallMOHAIbHASI OpraHu3alus TpyAa U OTIbIXa.

10. [Tornmanue cMbICTIa OMOJIOTHYECKUX TEPMUHOB. VX IpUMEHEHUE P pelieHHe OMOJIOTUISCKUX MTPOOJIeM U 3ajad.
11. ®opmynupoBaHue MPaBUI TEXHUKH 0€30MAaCHOCTH B KaOMHETe OMOJIOTHH MPH BBIMOJIHEHNUHN J1a00paTOPHBIX padoT.

2) B yennocmmno-opueHmayuoHnol cghepe: 3HaTh OCHOBHBIC NpaBUiIa MOBEACHHS B MPHPOJE M OCHOBBI 3I0POBOTO 00pa3za »KH3HH, MPUMEHSITh WX Ha
MPaKTUKE; OLIEHWBATh TOBeleHue uenoBeka ¢ Touku 3peHus 30XK. [IpuBoauTh MOKa3aTenbCTBA B3aMMOCBS3M UEIOBEKA U OKPYXKAIOIIEH CpPe.bl,
3aBUCHMOCTH 37I0POBbS UEIOBEKA OT COCTOSIHUS OKPYIKAIOIICH CpeIbl, HEOOXOIMMOCTH 3aIlUThI CPEJIbl OOMTAHUS YEIIOBEKA.

3) B cghepe mpyoosoi desmenvrocmu: 3HaTh U COOMIONATH MpaBUiia padOThl B KaOHHETe OHOJIOTHH, TpaBuia paboThl ¢ OHOJIOTHYECKUMHU MPUOOpaMU U
WHCTPYMEHTAMH.

4) B cghepe usuueckoii desmenvHocmu: TEMOHCTPUPOBAHUE HABBIKOB OKa3aHMsI TICPBOM MOMOIIH TIPU OTPABJIICHUU SOBUTBIMU PACTEHHUSIMHA M TPHOAMH,
YKYyCE STIOBUTBIMH KUBOTHBIMHU.

5) B acmemuueckoii cghepe: OLIGHUBATH C ICTETUUECKON TOUKU 3PSHUS KPACcOTy M pa3HOOOpa3re MUpa IpUupoIbl.



COJIEPKAHHUE KYPCA «BUOJIOI'US. 9 kiaace»

Tema 1. Oouwue 3axonomeprnocmu scusnu (5 4 )

Buonozus — nayka o srcusom mupe buonorus — Hayka, UCCleAyIoIIas Ku3Hb. V3ydyeHue npupozabl B 00eclieYeHUN BbDKUBAHUS JItOJIell Ha 3emiie.
buonorusi — cuctema pa3HbIX OMOJIOTHYECKUX 0OnacTeil HayKu. Poib OMOIOTHY B MPaKTHUECKOW AEATEIbHOCTH JII0ICH

Memoowr 6uonocuueckux ucciedosanuii MeToasl U3y4eHHs >KUBBIX OPTaHM3MOB: HAOJIOIEHHME, W3MEPEHME, CPAaBHEHUE, OIUCAHUE, 3KCIECPUMEHT,
MmojenupoBanue. IlpaBuna paboTel B kabrHeTe OMOJIOTHH ¢ OMOJIOTHYECKUMU TPUOOpaMHU U HUHCTPYMEHTaMHU

Obwue ceoticmea dHcusvlx opeanuzmos OTIMUNTENbHbIE IPU3HAKU )KUBOTO U HEXXHMBOTO: XUMHUYECKUI COCTaB, KIETOUHOE CTPOECHUE, OOMEH BEILECTB,
Pa3MHOXKEHHE, HACIEACTBEHHOCTh, U3MEHUNBOCTB, POCT, Pa3BUTHUE, Pa3ApaXUMOCTb. B3aMMOCBA3b JKUBBIX OPraHU3MOB U CPENIbI

Mnozoobpa3zue popm scusznu Cpenpl )KU3HN Ha 3emile 1 MHOrooOpasue ux opranuzMoB. Kiierounoe pasHooOpa3ue opraHu3MoB U UX LapcTBa. Bupycsl
— HekJeTouHas popma xu3HH. PazHooOpa3ue OmocucreM, 0ToOpaxaromiee CTpyKTypHbIE YPOBHU OpraHU3aIMN )KU3HA

Tema 2. Asnenus u 3aKkoOHOMEPHOCHU HCUZHU HA KNemMOYHOM ypoeHe (10 u)

Mnozoobpazue xknemox OO000IICHHE paHEee M3YYCHHOTO Marepuasia. MHOrooOpasue THIIOB KJIETOK: CBOOOJHOXXKHBYIIME W OOpa3yrollHe TKaHH,
MIPOKAPUOTHI, 3YKapHOTHL. Poib yUEHBIX B U3YUEHUU KIIETKU.

Xumuueckue eewgecmea 6 kiemxe O00O0IIeHHE paHee W3YYeHHOro MaTepuana. OCOOEHHOCTH XMMHUYECKOTO COCTaBa JKUBOW KIETKU M €T0 CXOJCTBO y
pa3HBIX TUIOB KJIETOK. Heopranuveckue u opraHnuecKue BemecTa kieTku. Conepxannue BOIbl, MUHEPAIBbHBIX COJICH, YIIIEBOAOB, INITHIO0B, OCITKOB B
KJIeTKe U opranusme. x QyHKIHMH B KUZHEIEATEIbHOCTH KIIETKU

Cmpoenue knemku CTpyKTypHBIE YaCTH KJIETKH: MeMOpaHa, siipo, IUTOIIa3Ma C OPraHOMIaMU U BKITFOUCHHUSIMU

Opeanouodwvl knemxku u ux ¢ynxyuu MemOpaHHble 1 HeMeMOpaHHbIE OPraHOM/Ibl, OTIIMYUTEIbHBIE OCOOEHHOCTH X CTPOEHUS U (PYHKIIUU

Obmen sewpecme — ocnosa cywjecmeosanus kiemxu IlonsaTue 006 oOMeHe BelecTB KaKk COBOKYITHOCTH OMOXMMHYECKUX PEAKIMHA, 00ecreqnBaoInX
KHU3HENIEATSIFHOCTh KIIETKH. 3HAUYCHHE aCCUMWIALINN M JUCCUMIIIALIUNH B KIIeTKe. PaBHOBECHE SHEPTeTHYECKOTO COCTOSHUS KIIETKH — O0ecreYeHne
€€ HOpMaJIbHOTO (PYHKIIMOHUPOBAHUS

Buocunmes 6enxa 6 scusoii knemxe IloHsTHE 0 OGHOCHHTE3€e. DTambl CUHTE3a OejKa B KieTke. Pojib HYKJIEMHOBBIX KUCIOT U puOOCOM B OMOCHHTE3e
OeNKoB

Buocunmes yeneooos — gpomocunmes IloHsiTe 0 GOTOCHHTE3€ KaK IMPOIECCE CO3JAHMsI YIIIEBOJOB B XKUBOW KieTke. /[Be cragmm ¢orocuHTE3a:
CBETOBAs M TEMHOBAs. Y CIIOBUS MPOTEKaHUsI JOTOCHHTE3A U €T0 3HAYCHHE IS TIPUPOJIBI

Obecneuenue xknemox sHepeueti TIoHSITHE O KIETOYHOM JBIXaHHUHM KaK O Ipolecce oOecredeHus KiIeTku dHeprueil. CTaaun KIETOYHOTO IBIXaHUS:
Oeckucnopoanas (pepMeHTaTUBHAS, WIN TIIMKOJIN3) U KUCIOpOoIHAs. Pob MUTOXOHAPHIA B KJIETOUHOM JIBIXaHUU

Pasmnooicenue knemku u eé scusnennviti yuxn Pa3MHOXKEHNE KIETKH MyTEM JIeJIeHUs] — o0I11ee CBOMCTBO KJIETOK OJJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
oprann3MoB. KierouHoe neleHne y npoKapuoT — JEeJIEHUE KIETKH HaaBoe. JlereHne KIeTku y 3ykapuoT. Muto3. ®a3el MuTo3a. JKU3HEHHBIN UK
KJIETKH: uHTep(daza, MuUTO3. Pa3ienenue KIeTOYHOro COAEPKUMOTO Ha JIBE J0UEPHUE KIIETKH.

Jlabopamopnvie pabomur.

1. Mmuoroo0Opa3ue ki1eTok sykapuoT. CpaBHEHHE paCTUTENIbHBIX U )KUBOTHBIX KJIETOK
2. PaccmarpuBaHue MUKpONpEnapaToB C JENIAIIMMHUCS KIETKaMU



Tema 3. 3akonomepnocmu y3Hcu3nu Ha op2anusImennom ypoeue (17 u)

Opeanusm — omkpwuimas oicusas cucmema (buocucmema) OpraHu3M Kak >KuBas cucreMa. KOMIIOHEHTBI CHUCTEMbI, HMX B3aUMOJICICTBUE,
o0ecreynBaroniee HEeTOCTHOCTh OMOCUCTEMBI «OpPraHu3My. Perymsims nmporeccoB B Onocucreme

baxmepuu u eupycvr PaznooOpaszue (opM OpraHu3MOB: OJHOKJIETOYHBIE, MHOTOKJICTOYHBIE M HEKJIETOYHBIE. BakTepuu Kak OJHOKJIETOYHBIE
NosiZIepHble OpraHu3Mbl. Bupycel kak HexsieTouHast popMa xu3HU. OTIMUUTEIbHBIE OCOOCHHOCTH OaKTEepHil U BUPYCOB. 3HaueHUe OakTepuil U BUPYCOB
B IIpUpOJIE

Pacmumenvnoiii opeanusm u e2o ocobennocmu I'7MaBHBIE CBOWCTBA PAacTEHUIl: aBTOTPO(GHOCTb, HECIIOCOOHOCTh K AKTHMBHOMY IIEpPEIBHKEHHIO,
pa3MeleHre OCHOBHBIX YacTell — KOpHs M 1obera — B IBYX pa3HbIX cpefax. OCOOCHHOCTH pacTUTENIbHOW KIIETKU: MPHHAJICKHOCTD K dyKapruoTam,
HaJINYME KJIETOYHOM CTEHKH, IUIACTU] U KPYNHBIX Bakyosied. CrnocoObl pasMHOXKEHHs pacTeHuil: mojoBoe M Oecnosioe. OCOOEHHOCTH IOJIOBOTO
pa3MHOxeHus. TUITbI 6ecTioNoro pa3MHOXKEHHUS: BETreTaTUBHOE, CIIOPAMH, JICJICHUEM KIIETKU HaJlBOE

Mnozoobpazue pacmenuti u 3uauenue 6 npupode O000IIEHUE paHEee M3YYECHHOro Marepuasna. MHOrooOpasue pacTeHH: CIOPOBBIC U CEMEHHBIC.
OcoOeHHOCTH CHOPOBBIX PACTEHUI: BOJOPOCIEH, MOXOBUIHBIX, MAlOPOTHHUKOB, XBOIIEH M IUIAyHOB; CEMEHHBIX PAaCTEHUN: TOJIOCEMEHHBIX U
LBETKOBBbIX (TIOKpbITOceMeHHBIX). Kiaccel ornena LlBeTkoBble: NBYJOJBHBIE W OJHOJOJIbHbIE pacTeHHs. OcoOEHHOCTH W 3HAYEHHE CEMEHHU B
CPaBHEHHH CO CHOPOH

Opeanusmsl yapemea epu6o6 u auwiainuxkoé I'pudbl, ©X CXOJICTBO C JPYTUMH 3yKapUOTUYECKUMU OpraHM3MaMH — PAcTEHUSMHU U JKUBOTHBIMU — U
orimuue oT HuX. Cnenngudeckue cBoiicTBa rpudoB. MHOrooOpasue 1 3HaueHHE IPUOOB: TUIECHEBBIX, IUIAIIOYHBIX, MAPA3UTUICCKUX. JINIIaiHIKH KaKk
0co0ble CUMOMOTHYECKHE OPTaHU3MBbL; UX MHOT0OOpa3ue U 3HaueHue

Kueommwiti opeanuzm u eco ocobennocmu. OcOOEHHOCTH )KUBOTHBIX OPraHU3MOB: IIPUHAJIEKHOCTh K 9YKapHOTaM, reTepoTpOpHOCTh, CIOCOOHOCTD K
aKTUBHOMY TIEPEIIBIDKCHHIO, 3a00Ta O TMOTOMCTBE, MOCTpoiika >kwiuil (THE3N, HOp). JleneHue >KUBOTHBIX IO Crmoco0aM JOObIBaHUS THUIIH:
pacTUTENbHOSIHbIE, XUILHBIE, TApa3UTUYECKHE, TaJalIbIIUKH, BCESHbIC

Mnozoobpazue owcusommnvix JleneHue KHUBOTHBIX Ha JBa mnoauapctBa: Ilpocreiimime u  MHorokierounsle. OCOOEHHOCTH MPOCTEHUIIMX:
pacnpocTpaHeHHe, IUTaHUE, IepelBHKeHue. MHOTOKIETOYHbIE >KMBOTHBIE: OECIO3BOHOYHBIE M IO3BOHOYHBIE. OCOOEHHOCTH pa3HBIX THUIIOB
0eCr03BOHOUYHBIX KUBOTHBIX. OCOOEHHOCTH THIAa XOP10BbIE

Cpasnenue ceoticme opzanusma uenoseka u Hcusomuvix O000IIEHNE paHee M3ydeHHOro martepuana. CXOJCTBO YeJloBEeKa M KMBOTHBIX. OTinuune
4esioBeKa OT KUBOTHBIX. CHCTEMBI OPraHOB y YeJIOBEKAa KaK OpraHu3Ma: MUIIEeBapUTeNbHAsl, JbIXaTelbHasl, KPOBEHOCHAs!, BblIENUTENbHAs. Opraubl
YyBCTB. ¥ MCTBEHHbIE CHOCOOHOCTH uesioBeka. [IpruunHbl, 00yCIIOBIMBaIOLIME COLMAIBbHBIE CBOWCTBA YEJIOBEKA

Pasmnoorcenue srcusvix opeanuzmos TUIbl pa3MHOXKEHHS: 110JI0Bo€e U Oecnionoe. OcOOEHHOCTH MOJIOBOTO Pa3MHOXKEHUS: CIMSIHUE MY>KCKUX U HKEHCKUX
ramert, OIUIOJ0OTBOpPEHHE, 0Opa3oBaHue 3UTOThl. becnonoe pazMHOXKEHNE: BEreTaTUBHOE, 00pa30BaHUE CIIOp, JAeJIeHUE KIETKU HaaBoe. buonornueckoe
3Ha4YeHHUE MOJIOBOro U 06ecrosoro pa3MHokeHus. CMeHa MOKOJIEHHH — OeCIoIoro U MoJI0BOro — Y )KMBOTHBIX U PaCTEHUIN

Hnousuoyanvroe pazeumue opeanusmos Ilonsitue 06 ontorenese. [leproapl oHTOreHe3a: sMOPHOHATIBHBINA U MOCTIMOPHOHANIBHBIA. CTaauu pa3BUTHS
SMOpHOHA: 3UT0Ta, ApolieHue, racTpyia ¢ AuddepeHnnanuei KIeTok Ha SKToAepMy, SHTOIEPMY U Me30epMy, opraHoreres. OcoOEHHOCTH Tpoliecca
pa3BUTHS SMOPUOHA, €r0 3aBUCUMOCTb OT cpefibl. OCOOEHHOCTH OCTIMOPHOHAIBHOTO pa3BUTH. Pa3BuTHE )KUBOTHBIX OPraHU3MOB C MPEBpAIICHUEM U
0e3 rmpeBpaleHus

Obpasosanue nonoswix kiemox. Metios IloHATHE O TUTUIONIHOM U TaIlJIOUIHOM HabOpe XpOMOCOM B KieTke. JKeHCKHe U My)KCKHE MOJIOBbIE KIIETKU —
rameThl. Melo3 kak ocoObIi THN aenieHus KieTku. [lepBoe u BTopoe nenenue meitosa. [loHsTHE 0 criepMaToreHes3e U 00reHe3e

H3zyuenue mexanusma nacieocmeennocmu Hauano vccnenoBaHuil HaclIeICTBEHHOCTH OpraHnnu3MoB. [lepBrlil HayuHbIN TpyL MeHzens u ero 3HaueHue.
JlocTrKEHMsI COBPEMEHHBIX UCCIIEI0OBAaHUI HACIEACTBEHHOCTH. Y CIIOBHS Ul aKTUBHOI'O Pa3BUTHS MCCIEA0BAHNN HACIEICTBEHHOCTH B XX B.



OchosHble 3aKOHOMEPHOCMU HACIeOCMEeHHOCmU opeaHusmoe TIoHATHE O HACIEACTBEHHOCTHM M croco0ax Iepenadyd NPU3HAKOB OT POJHUTENCH
notoMcTBYy. Habop xpomocom B opranusme. ['en u ero cBoiicTa. ['eHoTHIT ¥ peHOTHUTI. MI3MEHUYMBOCTE U €€ IPOSIBIICHUE B OPTaHU3ME
3axonomeprnocmu uzmenuusocmu IloHsiTHe 00 M3MEHYMBOCTH M €€ pONM JUIsi OpraHu3MoB. HacielncTBeHHass M HEHAcJeICTBEHHAs M3MEHUYMBOCTb.
Tunsl HacneACTBEHHON (T€HOTUNTUYECKON ) N3BMEHYMBOCTU: MyTallMOHHAs,, KOMOMHATHUBHASI.

Henacneocmeennasa usmenuusocmo Ilonstue o HeHacneACTBEHHON ((PeHOTHMHUECKON) M3MEHYMBOCTH, €€ MPOSBICHUH y OPraHU3MOB U POJI B HX
KU3ZHEIESITEIIbHOCTU. 3HAKOMCTBO C PUMEpPaMHU HEHACJIEACTBEHHON N3MEHUYMBOCTH Y PACTEHUN U KUBOTHBIX.

Ocnosbi cenexyuu opeanusmos Ilonsrue o cenekuuu. Vicropus passutus cenekuuu. Ceneknus kak Hayka. OOmIre MEeTO/Ibl CEJIeKIINU: UCKYCCTBEHHBIH
otOop, rubpuauzanus, myrarene3. CelekuMs pacTeHU, >XMBOTHBIX, MHKPOOpPraHu3MoB. lcronb30BaHHEe MHKPOOOB YEIOBEKOM, IMOHATHE O
OMOTEXHOJIOTHH

Jlabopamopuvie pabomol:

3. BprisiBieHUE HACIIECTBEHHBIX U HEHACIECTBEHHBIX MPU3HAKOB Y PaCTEHUI pa3HbIX BUOB

4. W3yueHue M3MEHYMBOCTH Y OPraHU3MOB

Tema 4. 3akonomepHocmu nPOUCXOHCOEHUA U pa3eumus xcuznu Ha 3emae (20 u)

IIpeocmasnenus 0 603HUKHOBEHUU HCUZHU HA 3emie 8 ucmopuu ecmecmeo3Hanus 1 'unoTe3sl NpoucxoxaeHus ku3Hu Ha 3emue. Onbitel ©. Penu u JI.
[TacTepa, onpoBepraromme runoTe3bl 0 CaMo3apoKIEHUH )KU3HU

Coepemennvie npedcmasieHus 0 803HUKHO8eHUuu dxcusnu nHa 3emne buoxumuueckas runore3a A.M. Onapuna. YcinoBus BO3HUKHOBEHUS >KM3HHM Ha
3emite. I'mnotesa [x. Xongeitna

3uavenue ¢pomocunmesza u Ouonocuueckozo Kpyzoeopoma eewjecme 6 pazeumuu cusHu (OCOOCHHOCTH MEpPBUYHBIX OpraHu3MoB. llosBieHue
aBTOTpO(POB — 1HaHoOakTepuil. I3menenus ycnouil sxu3Hu Ha 3emie. [Ipuunnsl namenenuil. [lossinenne 6uocdepsl

Omanwvl pazeumus scusnu na 3emne OO1ee HANPaBICHUE 3BOIIOLUYU KU3HU. Dpbl, NEPUOABI U ATIOXH B UCTOPUHU 3eMJIH. BbIX01 OpraHu3MOB Ha CyIly.
Oransl pa3BUTHUS KU3HU

Hoeu paszsumus opeanuueckoeo mupa 6 buonozuu BozHukHOBeHUE Hjieil 00 3BOIOIMH KUBOro Mupa. Teopus sBomtorun JK.-b. Jlamapka

Yapns /lapsun 06 26onoyuu opeanuieckoz2o mupa Vccnenosanus, nposeaéuubie Y. lappuHoM. OCHOBHBIE MOJOKEHHS 3BOIIOLUHN BUI0B, U3J10KEHHbIE
JapBuHoM. JIBHXKYIIHE CHJIBI IpOLEcca SBOJIIOLMU: W3MEHYMBOCTb, HACIIEACTBEHHOCTh, OOpb0a 3a CyIIECTBOBAaHHE M €CTECTBEHHBIM OTOOD.
PesynbTats! aBomtonuu. 3Hauenue padot Y. JlapuHa

Coepemennvie npedocmasnenusi 06 28omoyuu op2anudecko2o mupa Ilomynsuus kKak eIWHULA 3BOIIOLMU. BaxkHelie MOHITHS COBPEMEHHOM Teopuu
IBOJIIOLIMU

Buo, eco kpumepuu u cmpykmypa Bun — ocHOBHas cucreMaTnueckas equauna. [IpusHaku Buga kak ero kputepuu. [lomynsiuun — BHYTpUBHIOBAs
IpyNIUpoOBKa pOACTBEHHBIX ocobeil. [lonmynsuus — dopma cyiecTBOBaHMs BUIa

IIpoyeccwr obpazosanus 6uoos BunoodpazoBanue. [lonsTHe 0 MUKpPO3BOIIOIIH. THUITBI BUI000pa30BaHus: reorpaduueckoe u OMOJIOTHIEeCKOe
Maxkpoaeontoyus kak npoyecc noseieHuss Ha08UOO8bIX 2PYNN Op2aHu3mMos Y CJIoBHs U 3HaueHue auddepenunannu sujaa. [IoHsATHE 0 MAKPOIBOIIOLHH.
JlokazarenbCTBa MpoLecca IBOIOUH: TaJTE€OHTOJIOTHYECKHUE, SMOPHUOIOTHYECKUE, aHATOMO-MOP(OJIOTHYecKUe (PYJUMEHTHI U aTaBU3MBI)

OcnosHuvle nanpaenenus 26onoyuu [Iporpecc u perpecc B *kuBoM Mupe. HampasieHust 6uosiornyeckoro mnporpecca: apomopdo3s, uauoaaanTanus,
o0111as iereHepanus OpraHu3MoB



IIpumepul 380110YUOHHBIX NPEOOPazo8anull Hcusbix opeanusmos O000IIEHNE paHee U3YUEHHOT0 MaTepuaia 00 SBOJIOIUH. DBOIIONHS — JUTUTEIbHBIN
UCTOPHUYECKHH Mporiecc. DBOIOUOHHBIEC IPE0Opa30BaHMs JKUBOTHBIX U PACTCHUN. Y POBHU IPe0oOpa30BaHMit

OchosHble 3aKOHOMepHOCMU 360a10YUU 3aKOHOMEPHOCTH OWOJIOTHYECKOW HBOJIOIMHM B TNPHPOJE: HEOOPaTHUMOCTh IpOLEcca, IPOTPECCUBHOE
yClIoKHEHHE (POPM KU3HHU, HEIPOTPAMMHUPOBAHHOE Pa3BUTHE KU3HHU, aIalITAllUH, TOSBICHIUE HOBBIX BUIOB.

Yenosex — npeocmasumens HUBOMHO20 Mupa IBOIIOLUS NMpuUMartoB. Pannue npenaku nmpumaroB. 'omuHuabl. CoBpeMeHHBbIE 4YelI0BEKOOOpa3HbIe
00e3bsTHBI

Deontoyuonnoe npoucxodcoenue yenogeka Hakorenue (HakToB O NMPOMCXOKIACHUM uelloBeKa. JlOKa3aTenbCcTBAa POJCTBA YEJIOBEKA M KHUBOTHBIX.
Baxkneiimne ocoOeHHOCTH opranu3zMa venoBeka. [IposiBieHrne OMONIOrHUecKUX U COLMATIBHBIX (PAKTOPOB B UCTOPUUYECKOM MPOLIECCE MPOUCXOKICHU S
genoBeka. OOIeCTBEHHBIN (COIMANBHBIN) 00pa3 KU3HU — YHUKAIBHOE CBOWCTBO YEIOBEKa

Pannue smanwir s6on10yuu uenosexa Pannue npenxu uenoeka. llepexon K NpsAMOXO0XKIEHUIO — BBIJAIOLIMIICS 3Tal 3BOMIONMM 4enoBeka. Ctaauu
aHTPOIIOr€He3a: MPEAIIECTBEHHUKH, YEJIOBEK YMEIbIH, IPEBHEUILINE JII0IU, IPEBHUE JIFO/IU, COBPEMEHHBIIN YeJI0BEK

1lo30Hue smanvl 360m0yUU 4enosexa PaHHUE HEOAHTPOIBI — KPOMaHBOHIIBL. OTIMUUTENbHBIE MPHU3HAKA COBPEMEHHBIX Jojaed. buocomnuanbhas
CYIIHOCTP 4YeJIOBeKa. BimsiHue conpanbHbIX (pakTOpoB Ha JICHCTBHE €CTECTBEHHOTO 0TOOPA B UCTOPUYECKOM PA3BUTHH YEIIOBEKA

Yenoseueckue pacwvl, ux poocmeo u npoucxodcoenue YenoBek pasyMHbli — mnoaumop¢Hbiii Bua. [lonstue o pace. OCHOBHBIE THUIIBI pac.
[Ipoucxoxaenue u poaCTBO pac

Yenogek kak sxcumens o6uocgepuvl u e2o erusanue nHa npupody 3emau YenoBexk — xKutenb onocdepsl. BnusHue yenoBeka Ha 6uocdepy. Y cioxxHEeHHE H
MOIIIHOCTh BO3JIEHCTBUS YenoBeka B Ouocdepe. CoxpaHeHHe KU3HU Ha 3eMyie — IJIaBHas 3a/1a4a 4eJI0BeuecTBa

Jlabopamopuas paboma:

5. TlpucnocoO6IeHHOCTh OPraHU3MOB K Cpe/ie OOUTaHUS

Tema 5. 3akonomepuocmu 63aumMoOMHOUERUTL OP2AHU3MO8 U cpelbl (15 u)

Yenosusa owcusnu na 3emne Cpenpl KU3HM OpraHU3MOB Ha 3eMJjie: BOJHAs, Ha3eMHO-BO3AYIIHAs, MOYBEHHAs, OpPTaHU3MEHHAs. YCIIOBUS KU3HU
OpPraHM3MOB B Pa3HbIX cpellaX. DKoJorndeckue pakTopel: abMOTHYECKHE, ONOTHUECKHUE U aHTPOTIOT€HHbIE

Obwue 3akoHbl Oeticmaust pakmopos cpedvl HA Op2aHu3Mbl 3aKOHOMEPHOCTH ACHCTBUSA (PAKTOPOB CPEbl: 3aKOH ONTHUMYMa, 3aKOH HE3aMEHUMOCTH
dbaxTopa. Bnusiare 3xon0rHUecKuX (akTOpOB HA OpraHU3MbL. [IeprHoAMYHOCTH B )KU3HU OpraHu3MoB. DoTonepruom3mM

IIpucnocobnennocms opeanusmos K oericmeauro ghakmopos cpedwvt Ilpumepsl mpucocoOIeHHOCTH oprann3mMoB. [lonstue o6 aganTtanuu. PasHoo6paszue
amanrtanuii. [lonarue o xxu3HeHHOU (hopMe. DKOIOTHYECKHUE TPYIIbI OPTaHU3MOB

Buomuueckue ceéasu 6 npupooe buoTHueckue CBS3M B MPUPOJAE: CETH MUTAHUSA, CHOCOOBI JTOOBIBaHMS NMUIIM. B3aumopelcTBUE pa3HBIX BHIOB B
MPHUPOJHOM COOOIIECTBE: KOHKYPEHIUS, MYTyalu3M, CHMOWO3, XHIIHHYECTBO, mapa3uTu3M. CBS3M OpPraHU3MOB pa3HBIX BHJOB. 3HAYCHHE
OMOTHUYECKHUX CBSI3EH

Bzaumoceasu opeanuzmoé 6 nonynayuu Ilomynsanus kak ocobas HaJOpraHU3MEHHas cucTema, opma CyllecTBOBaHMA BHa B mpupoze. [lonsrue o
neMorpauuecKor ¥ MPOCTPAHCTBEHHOH CTPYKType MOMyJsiui. KormuecTBeHHbIE TOKA3aTe I  MOIYJISIUN: YUCIEHHOCTh U TUIOTHOCTD
DyHKyuoHuposanue nonyrayuti 6 npupoode Jlemorpaduyeckre XapakKTEepPUCTHKH TOIYIISIIUN: YHCICHHOCTD, TUNIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTH,
BBDKMBAEMOCTh. Bo3pacTHas CTpyKTypa MOMYJSIUH, MOJOBasg CTpyKTypa momymsiuu. [lomymsanus kak Ouocucrema. JIMHaAMHMKA YHCICHHOCTH H
TUTOTHOCTH TIOITYJISIIIAH. Peryisnus 9uciIeHHOCTH TOMYJISIHA



e [Ipupoornoe coobwecmeo — buoeceoyenos IlpuponHoe cooOIECTBO KaK OMOILIEHO3, €r0 SPYCHOE CTPOCHUE, DKOJIOTHUUECKUE HUIIH, MUIICBBIC 1ENU U
ceTd nuTanus. [ TaBHBINA MpU3HAK TPUPOAHOTO COOOIIECTBA — KPYTOBOPOT BEUIECTB M MOTOK Hepruu. [lonstue o 6uotone. Pons BUI0B B OHoLieHO3E

e bBuoceoyenoswl, sKocucmemvl U Ouocepa DKOCUCTEMHAs] OpraHM3anus >KUBOH NpHPonbl. DYyHKIMOHAIBHOE pa3IMuhe BUAOB B 3KOCHCTEMax
(mpowmsBoauTenn, noTpeOuTeNnH, pasnararenn). OCHOBHbIC CTPYKTYPHBIE KOMIIOHEHTHI S9KOCUCTEMBI. KpyroBOpOT BEIIECTB U MPEBPAICHUS SHEPT UH —
OCHOBHOW TpH3HAK KocUCTeM. bruocdepa — riodanbHas 3xocucrema. B.U. Bepuanckuii o 6uocdepe. KoOMIOHEHTHI, XapaKTepU3yIOIIHE COCTaB H
CBOMCTBa OMOC(hephI: JKUBOE BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BeliecTBO. Polib )kMBOTO BelecTBa B Ouocdepe

o Pazeumue u cmera npupoornvix coobujecmsé Camopa3BuTHe OMOTEONEeHO30B U UX cMeHa. CTajuu pa3BUTHs OMOTeoleHO30B. [lepBUYHbBIC 1 BTOPHUYHBIE
CMEHBI (CyKlieccun). Y CTOMUNBOCTh OMOT€01€HO30B (3K0ocHcTEM). 3HaU€HNE 3HAaHUN O CMEHE MPUPOJHBIX COOOLIECTB

e Mnozoobpasue 6uozeoyenosos (skocucmem) OO000LICHHE paHee W3YUYEHHOTO Marepuana. MHOroodpasue BOIHBIX JKOCHUCTEM (MOPCKHX,
MIPECHOBO/IHBIX) U HA3eMHBIX (€CTECTBEHHBIX W KYJIBTYPHBIX). ATrpoOHOTeoneHo03bl (arpOdKOCHCTEMBI), UX CTPYKTypa, CBOWCTBA W 3HAYCHHE LIS
9eJI0BEeKa U TPUPOJIBI

o  OcHoBHblEe 3AKOHbI YCMOUYUBOCU HCUBOU NPpUpoobl LIUKIMYHOCTH MPOLIECCOB B IKOCHCTEMaX. YCTOHYMBOCTH NMPHPOTHBIX SKOCHCTEM. lIpuunHBI
YCTOMYUBOCTH JKOCHUCTEM: OHMOJIOTMYECKOE pPa3HOOOpa3ue W CONpsDKEHHAS YHUCICHHOCTh WX BHJIOB, KPYTOBOPOT BEIIECTB M IOTOK SHEPTHH,
MUKIMYHOCTH MPOLIECCOB

o Dkonocuueckue npobaemol 8 buocepe. Oxpana npupoovr O000IIEHNE paHee U3yUYeHHOro mMarepuaina. OTHOIIEHHE YeJIOBeKa K MPUPOJIE B UCTOPUHU
yenoBedyecTBa. [IpoOiaembl OHOC(EphI: MCTOIICHHE MPHPOJIHBIX PECYpPCOB, 3arps3HEHUE, COKpAICHHE OMOJOrHMYECKOro pasHooOpasus. Pemenue
HKOJIOTHYECKUX MPoOIieM Oruochepsl: palioHAIbEHOE MCTIOIb30BaHUE PECYPCOB, OXpaHa MPUPO/IbI, BCEoOIIee 3KOJIOrHIecKoe 00pa3oBaHNe HACECHUSI.

o Jlabopamopnas paboma:
6. OreHka KauecTBa OKPYKAOIICH CpeIbl

o DKCKypcusi 8 npupooy:
1. WsyueHue u onmrcaHue YKOCUCTEMBI CBOSH MECTHOCTHY

OKekypeust:
«Becennue siBieHHs B TpUpoie» Win « MHOrooOpasue )KMBOTO MUpay (IO BEIOOPY YUHUTEIS).




KanennapHo-teMaTnyeckoe JiaHNPOBaHMe YPOKOB OHOJIOTHH B 9 Kiacce

ama

Kon-
60

uyacoe

Tema ypoka

OcHoenbvle 6u0bl yueOHOIl deamebHoCmu

Tema 1. O61He 3aKOHOMEPHOCTH KU3HU (5 1)

buonorns — HayKa O JKHBOM MHPC

Ha3piBaTh 1 XapakTepr30BaTh pa3IMUHbIE HAyYHbIE 001aCTH OMOJIOTHH.
XapakTepru3oBaTh POb OMOJIOTHUECKUX HAYK B MTPAKTHICCKON AEITETbHOCTH
JTronen

MeTtoasl OMOJIOTHYECKHUX UCCIIEIOBAHUN

OOBSCHATH Ha3HAYCHUE METOJIOB UcCieoBanus B Onoorun. Co0Irto1aTh
npaBuiia paboThl B KaOMHeTe, oOpalleHus ¢ 1abopaTOpHBIM 000pyA0BaHUEM.

O6H_[I/Ie CBOMCTBA JKHBBIX OpraHu3MoB

CpaBHI/IBaTB CBOMCTBA JKUBBIX OpraHnu3smoB CO CBOMCTBaMHM TeJI HEKUBOM
IIpUPOAbI, 1CJ1aTh BHIBOAbI

MHuoroo6pasue GpopM KUBBIX OPTaHU3MOB

XapakTepu30BaTh OTINYUTEIbHBIE OCOOCHHOCTH IPEACTaBUTENEH Pa3HbIX LIAPCTB
XKUBOH NpUpoabl. OOBACHATH NOHATHE «OrocucTeMa». Ha3blBaTh CTPYKTypHBIE
YPOBHM OPTaHM3ALIUN KU3HU

KounTtpous 3Hanmii no teme «O0mue
3aKOHOMEPHOCTHU YKUZHI

OBnazieBaTh yMEHUEM apryMEHTUPOBATh CBOIO TOUKY 3PEHUS NPU 00CYKICHUN
POOJIEMHBIX BOTIPOCOB TEMBI, BHITIOJHSS HTOTOBBIE 3a1aHus. HaxoauTs B
HHTepHeTe JONOIHUTENbHYI0 HH(opMaIio 00 yuéHbIX-0nosorax

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

Jlabopamopnas paboma Ne 1 «Mnocoobpazue
k1emox aykapuom. CpagHeHue pacmumenbHsix U
HCUBOMHDBIX KIEMOK»

HaspiBaTh OTIMYNTENBHBIN IPU3HAK PA3IMYHS KIETOK POKAPUOT U 3YKAPUOT.
BrlaensaTs CylecTBEeHHbIE IPU3HAKU KU3HEAEATEIbHOCTH KIETKU
CBOOOHOXKUBYILEH U BXOJAIIEH B cCOCTaB TKaHU. PaccMarpuBaTh, cpaBHUBATh U
3apUCOBBIBATH KJIIETKU PACTUTEIIBHBIX U )KUBOTHBIX TKaHEH. PUKCUPOBATH
pe3ysIbTaThl HAOMIOICHUH U J1e71aTh BHIBOJIBI.

XHMHYECKHE BEMIECTBA B KJIETKE

PaznuuaTe ¥ Ha3bIBaTh OCHOBHEIC HCOPTaHUYCCKUC N OPIraHUYICCKHEC BCIICCTBA
KIJICTKH. CpaBHI/IBaTB XHUMHYECKHI COCTaB KJICTOK JKHBBIX OpTraHu3MOB H TCJI
HEXHUBOM npupoAnbl, 1CJIaTb BLIBOJbI

CTpoeHue KIETKU

Ha3riBaTh U 00BACHATH CYIICCTBECHHBIC ITPU3HAKU BCEX qacTeit KiIeTku. Paznnyars
OCHOBHBIC YaCTHU KJICTKH. CpaBHI/IBaTL 0COOEHHOCTH KIJIETOK paCTCHI/Iﬁ u
KHNBOTHBIX

OpraHouibl KJIETKH U UX QyHKIUN

BolaensaTe 1 Ha3pIBaTh CyIIECTBEHHBIE IPU3HAKU CTPOEHUS OPraHOUIOB.
Pa3znuyath opranou bl KJIIETKH Ha pUcyHKe yueOHHuKa. OOBACHATh GYHKIIMH OT
JIEJIbHBIX OPraHOUJIOB B KU3HEJEATEIBHOCTH PACTUTEIBHON U )KMBOTHOM KJIETOK

10

OOmeH BCIICCTB — OCHOBA CYHICCTBOBAHUS

XapaKTCpI/ISOBaTL 1 CPABHUBATH POJIb ACCUMWJIALIUA U JUCCUMUIIAIINN B




KIJIICTKH

KU3HEJEATSIIbHOCTH KIIETKHU, JAENIaTh BBIBOJBI HA OCHOBE cpaBHEHUs. OOBICHATH
posib AT® kak yHHBEpPCAIbLHOTO IEPEHOCUMKA U HAKOTUTENSI SHEPTHH.
XapakTepu3oBaTh YHEPreTUYECKOE 3HaYCHUE 0OMEHA BEILIECTB ISl KJIETKH U
opranusma

11 Buocunres 6enka B KJIeTKe Br1iensiT 1 Ha3pIBaTh OCHOBHBIX YYaCTHUKOB OMOCHHTE3a Oellka B KIIETKE.
PaznuuaTh U XapakTepu30BaTh TaIbl OMOCUHTE3a OEJIKa B KJIETKE
12 Buocunres yrieBonoB — doTtocunres OmnpenensaTs moHATHE «(HOTOCHHTE3Y». XapaKTepH30BaTh 3HaUCHNE (DOTOCHHTE3a
JUI PAaCTUTEIbHOM KJIETKU M IPUPOJIbI B 1ies1oM. CpaBHUBATH CTAUU
(boTocHuHTE3a, JIeNaTh BHIBOJIBI HA OCHOBE CPABHEHHS
13 ObecnieueHne KJIETOK SHEpruei OnpenensaTs NOHATHE KIETOUYHOE JbIXaHUE». XapaKTepu30BaTh 3HAUYCHHE
KJIETOYHOTO JIbIXaHUs AJIsl KJIETKU U opranu3ma. CpaBHUBATh CTalUU KJIETOYHOTO
JIBIXaHUS U JIeJ1aTh BBIBOJIbL. BBISBIIATE CXOJCTBO U pa3ivyMe JbIXaHUs U
¢dorocunTEe3a
14 Pa3MHoOeHME KIETKH U €€ KU3HEHHbIH UK. JlaBaTh orpejiesieHue MOHATUS «MUTO3». CpaBHUBATH JI€JIEHUE KIIETKU POKAPHUOT
Jlabopamopnas paboma Ne 2 «Paccmampusanue | U 9yKapuoT, 1e1aTh BbIBOJIbI HA OCHOBE cpaBHeHMsl. HabitonaTe, onuceiBaTh U
MUKponpenapamos ¢ 0eAWUMUCS KNeMKAMUY» 3apHCOBBIBATH JEJSIIMECS KIETKU 10 TOTOBBIM MUKponpenapaTaMm. GUKCHUPOBAThH
pe3yabTaThl HAOIIOACHUH, POPMYIMPOBATH BBHIBOIBL.
15 KoHTpoab 3Hanmnii no Teme «3aKOHOMEPHOCTH O06001arh U cuCTEeMaTU3UPOBATH 3HAHUS 10 MaTepuaiaM TeMbl. KoHTpoIIb
YKU3HU Ha KJIETOYHOM YPOBHE» 3HAHUH.
Tema 3. 3aK0HOMEPHOCTH KU3HH HA OPraHU3MEHHOM ypoBHe (17 )
16 OpraHu3m — OTKpBITas )KUBasi CUCTEMA Bo1iensts cyiecTBeHHbIE PU3HAKKA OMOCUCTEMBI «OpraHu3M». OObICHATh
(buocucrema) LIETTIOCTHOCTh U OTKPBHITOCTh OMocucTeMbl. OOOCHOBBIBATH OTHECEHHE KUBOTO
opraHusMa K Ouocucreme
17 IIpuMuUTHBHBIE OPraHU3MBI Boigensate cyuiecTBeHHbIE IPU3HAKU OAKTEpUil, IMAHOOAKTEPUN U BUPYCOB.
OOBsACHATH (Ha KOHKPETHBIX MPUMepax) CTPOSHHUE U 3HaUeHUe OaKTepuil,
1IMaHO0AKTEepU U BUPYCOB.
18 PacTurenbHbIi OpraHu3M U ero 0co0EHHOCTH CpaBHMBATh 3HaUYEHHE MOJIOBOTO M OECIIONIOr0 CIIOCOO0B Pa3MHOXKEHHSI PACTEHHH,
JIeJ1aTh BbIBOJIbI HA OCHOBE CpaBHEHUS. OOBSICHITH POJIb PA3JIMYHBIX PACTEHUI B
YKU3HU YEJI0BEKa
19 MHoroo6pa3ue pacTeHUuil U 3HaYeHHE B IPUPoAe | BoiiensTs 1 060011aTh CyIECTBEHHbIE IPU3HAKU PACTEHHUM pa3HbIX TPy,
0COOEHHOCTH CTPOCHHS CIOPOBBIX pacTeHU. CpaBHUBATh 3HAYCHUE CEMEHU U
CIIOPBI B )KU3HH PACTEHUH
20 Opranu3msl IapcTBa TPUOOB U JMIIAHHUKOB BolaensaTe u XxapakTepHu30BaTh CYIIECTBEHHBIE IPU3HAKN CTPOEHUS U ITPOLIECCOB
KHU3HEESTeIbHOCTH IPUOOB U JIUIIaiHUKOB. CpaBHUBATH CTPOEHHE IPUOOB CO
CTPOEHHEM PAaCTEHHMH U )KMBOTHBIX, A€JIaTh BHIBObI
21 JKWBOTHBIN OpraHu3M B €r0 OCOOCHHOCTH Brimensate u 00001maTh CyIiecTBEHHbIE MPU3HAKA CTPOCHHS U TIPOIIECCOB

KHU3HCACATCIIBHOCTHU > KMBOTHBIX. XapaKTCpI/ISOBaTL CITIOCOOBI ITMTaHUA,




paccerneHus, epeKuBaHus HeOIAarONPUATHBIX YCIOBUN M MOCTPOMKHU SKHITHII
YKUBOTHBIMU

22 Pa3HOo00Opasue KHUBOTHBIX Brigensats u 000011aTh CyIIeCTBEHHBIC MPU3HAKHA CTPOSHUS U MPOIIECCOB
AKHU3HEEATeIIbHOCTH JKUBOTHBIX. BBIABIIATH NPUHAAIE)KHOCTD )KUBOTHBIX K
onpenenéHHON CUCTeMaTHYeCKOU Tpymie (Kiaccuukanum).

23 CpaBHeHUE CBOMCTB OpraHU3Ma 4eJI0BEKa U [IpuBOAMTE HOKA3aTENIBLCTBA POJCTBA YEJIOBEKA C MIIEKOIUTAIOLIMMHU )KUBOTHBIMH.

KUBOTHBIX CpaBHMBATH KJIETKH, TKAHU OPTaHU3Ma YEJIOBEKa U )KUBOTHBIX, JICJIATh BHIBOIBL.
Bo1iensite 0co6eHHOCTH OMOJIOTMUECKO IPUPO/IbI UEIOBEKA U €r0 COLMaIbHON
CYIIHOCTH, JI€TaTh BBIBOJBI

24 Pa3zMHoOeHMe KUBBIX OPraHU3MOB Bb1iensTh u XapakTepu30BaTh CyIIECTBEHHbIE IPU3HAKH IBYX THIIOB
pa3MHOXeHHUs1 opranu3MoB. CpaBHHBATH TIOJIOBOE U OECIOJI0E pa3MHOKEHHE,
KEHCKHE U MY>KCKHE TI0JIOBbIE KJIETKH, JeJIaTh BHIBOJIbI

25 WunuBrayanbHOE pa3BUTHE OPTaHU3MOB JlaBath ompesiesieHue MOHITHS «OHTOTeHe3». CpaBHUBATh U XapaKTEPH30BaTh
3Ha4YeHHE 3TANOB pa3BUTHUs IMOpHOHA. OOBICHATH 3aBUCUMOCTb PA3BUTHUS
SMOpHOHA OT HACJEACTBEHHOI'O MaTepuala U YCIOBHUM BHELIHEH cpeibl

26 OO6pa3zoBaHue MOJOBBIX KJIeTOK. Meiio3 Ha3piBaTh U XapakTepu30BaTh )KEHCKUE U MY CKHE MTOJIOBbIE KJIETKH,
JUTUTIOWIHBIE U TaIIOUIHBIEC KJIETKH OPraHu3MOB. AHAIM3UPOBATH U OIICHUBATH
OMOJIOTNYECKYIO pOJIb Meiio3a. XapakTepu30BaTh U CPaBHUBATH IIEPBOE U BTOPOE
JIeJIeHNEe MEH03a, JIeIaTh BEIBOJIBI

27 N3yuenne MexaHu3Ma HaCIeICTBEHHOCTH XapakTepu30BaTh 3TAlbl U3yYCHHsI HACJIEACTBEHHOCTH OpraHu3MoB. OOBSICHATH
CYIIECTBEHHBIN BKJIA]] B HCCIIEIOBAHUS HACIECICTBEHHOCTH U H3MEHUYMBOCTH [ .
Menens. BeISIBIATE M XapakTepu30BaTh COBPEMEHHBIE JJOCTHXKEHUS HAyKH B
WCCIICIOBAHMSIX HACIIEICTBEHHOCTH U M3MEHYHBOCTH

28 OCHOBHBIEC 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH CpaBHHMBATH TIOHATHS «HACIEICTBEHHOCTH» M «M3MEHUYMBOCTHY. J[aBaTh

OpPTraHU3MOB orpeJiesieHue MOHATUS «TeH». OOBSICHATh MEXaHU3MbI HACIEICTBEHHOCTH U
W3MEHYHMBOCTH OPIaHU3MOB.
29 3aKOHOMEPHOCTH U3MEHYNBOCTHU. Jlabopamopras | BeIAEnsaTh CyleCTBEHHbIE TPU3HAKA N3MEHUYNBOCTH. Ha3biBaTh 1 OOBSICHSTH
paboma Ne 3 «Bvisgnenue nacieocmeenHuix u MIPUYMHBI HACJIECTBEHHOW N3MeHYUBOCTH. CpaBHUBATH MPOSBICHHUE
HeHAC1e0CMBEeHHbIX NPUSHAKO8 Y paACMeHUl HACIIe/ICTBEHHON M HEHACIIEICTBEHHON H3MEHUYMBOCTH Opranu3MoB. OOBSICHSITH
PA3HBIX BUO0BY MPUYUHBI IPOSBICHUS PA3IMYHBIX BUAOB MYTAIllMOHHON U3MEHYHBOCTH.
0O60061mate nHhopMaLuio U GOPMYJIUPOBATH BHIBOBI.
30 HenacnencTBeHHass N3MEHYHUBOCTD BbISBIATE IpU3HAKK HEHACIIECTBEHHON n3MeHYUBOCTH. Ha3biBaTh 1 OOBSACHSTH

Jlabopamopnas paboma Ne 4 « Uzyuenue
UBMEHYUBOCTNU Y OP2AHUIMOBY

IIPHUYNHBI HCH&CJ’IC}ICTBGHHOI\/’I N3MCHYHNBOCTH. CpaBHI/IBaTI) IIPOABJICHUC
HeHaCHCHCTBCHHOﬁ N3MCHYMUBOCTHU Y Pa3HBIX OPraHU3MOB, ACJIATh BHIBO/bI.
BBI?IBJ'IHTI), Ha6J'IIO)IaTB, OIMMCBIBATH U 3apHUCOBBIBATH ITPU3HAKU U3MCHUYMUBOCTHU
OpraHru3MOB Ha NPUMEPC JIUCTHCB KJI€Ha U PAaKOBUH MOJIJIKOCKOB




31

OCHOBBI CEJIEKIIN OPraHU3MOB

Ha3LIBaTI> nu xapaKTemeBaTL METOABI CCIICKIINN paCTeHI/If/'I, JKHUBOTHBIX U
MHUKPOOPTaHU3MOB. AHAIM3UPOBATh 3HAYEHUE CEICKIIUA U OMOTEXHOJIOTHH B
JKU3HU JIOJIEN

32 KoHnTpoJib 3HaHuii 10 TeMe «3aKOHOMEPHOCTH 0O060061aTh U CUCTEeMaTU3UPOBATh 3HAHUS 110 MaTepuanam TeMbl. OOCyKaaTh
YKU3HU HA OPTaHU3MEHHOM YPOBHE» poOJIEMHBIE BOIPOCHI, TPEUIOKEHHBIE B YICOHHKE
Tema 4. 3aK0HOMEPHOCTH NPOUCXOKAECHUS U Pa3BUTHS KU3HHU HA 3emJie (20 4)

33 [IpencraBienust 0 BOSHUKHOBEHUH KU3HU Ha OOBACHATH MOCTAHOBKY M pe3yibTarhl onbIToB JI. [lactepa. Beiaensts u nosicHATH

3emJiie B UICTOPUM €CTECTBO3HAHUS OCHOBHBI€ HJIEU THIOTE3 O IPOUCXOXKICHUH KU3HU

34 CoBpeMeHHbIE MPECTABICHUS O BOSHUKHOBEHUH | OOBACHATH MPOLECChl BOBHUKHOBEHUS KOAIIEPBATOB KaK MEPBUYHBIX OPTaHU3MOB.

YKU3HU Ha 3emiie XapakTepr30BaTh U CPABHUBATH OCHOBHBIE MJIEU TUIIOTE3 O IPOUCXOKACHUN
xu3Hu Onapuna u XoJjjaelHa, 1e1aTh BbIBOIBI HA OCHOBE CPaBHEHHS

35 3HavyeHne POTOCHHTE3a U OMOIIOTUIECKOTO BrinensaTe cymiecTBeHHbIC TPU3HAKK CTPOCHHUS U KU3HEACSITEIHbHOCTU MEPBUYHBIX

KpYroBOpOTa BEUIECTB B PA3BUTHH KU3ZHU opranu3mMoB. OOBICHATH POJIb OMOJOTHYECKOT'0 KPYrOBOPOTA BELIECTB.
ApryMeHTHpOBATh MPOIECC BOSHUKHOBEHUS Onochepsl. OTMeuaTh H3MEHEHUS
YCIIOBUH CYIIECTBOBaHUS KHU3HU Ha 3emiie.

36 Oranbl pa3BUTHA KU3HU Ha 3emiie BrinensaTe cyniecTBeHHbIC IPU3HAKK YBOJIIOIUH KU3HA. OTMEUaTh U3MEHEHUS
YCIIOBUH CYIIIECTBOBAHHUS KUBBIX OPraHU3MOB Ha 3emJe. PaznuuaTh 3psl B
uctopuu 3eMin. XapaKkTepu30BaTh MPUUMHBI BbIXOa OPraHU3MOB Ha CYIILY.
OnuceIBaTh U3MEHEHUs1, TPOUCXOSIINE B CBSI3HM C 3TUM Ha 3eMJI€ U B CBOMCTBAX
OpPraHHU3MOB

37 Wneu pa3BuTHs OpraHNYECKOro MuUpa B OMoJIoruu | BeIensaTh cylecTBeHHbIE MOoNoxeHus Teopun Boonnu JK.-b. Jlamapka.
XapakTepr30BaTh 3HaYEHUE TEOpUH IBotoMU Jlamapka 11 6uoaoruu.
ApryMEHTHpPOBATh HECOCTOSITEIIBHOCTh 3aKOHOB, BBIIBUHYTHIX JIlaMapkoM, Kak
IIyTEN IBOJIFOLIUU BUJOB.

38 Yapnz JlapBuH 00 3BOITIOIUU OPTaHUYECKOTO MUpa | BBIAENSATh M OOBSICHATH CyIIeCTBEHHBIE MOJIOKEHUS TEOPUH IBoIoLKU J[apBrHAa.
XapakTepu30BaTh ABUXKYIINE CUJIbI ABOOLINK. Ha3biBaTh 1 00BACHATH
pe3yabTaThl 3BOJIOLMH. APryMEHTHPOBATh 3HaueHue TpyaoB Y. /lapeuHa

39 CoBpemeHHbIe MpeCcTaBlIeHUs: 00 IBOIOLNN Boiaensate u 00bsACHATH OCHOBHBIE TIOJIOKEHUS HBOJIOLIMOHHOTO YUEHUSI.

OpraHUYECKOT0 MUpa HazpiBaTh akToOphI 3BOIONNY, €€ SIBIECHUS, MaTepHall, JIEMEHTAPHYIO €ANHHUILY.
OOBSCHATH POJIb MOMYJIALKU B IPOIECCaX IBOJIOLUU BUIOB

40 Bupn, ero kpurepun u CTpyKkTypa BrisBIsATE CyliiecTBeHHBIE MpU3HAKU BUAA. OOBSICHITh Ha KOHKPETHBIX MMPUMEpPax
(hopmupoBaHue MPUCTTOCOOIEHHOCTH OPTaHU3MOB BHJIa K Cpejie OOUTaHMs.
CpaBHUBATh NOMYJISIIIMKA OJHOTO BUA, JIENIaTh BHIBOIBI

41 [Tpoueccrl 0Opa3zoBaHus BUI0B OOBACHATD MPUINHBI MHOT000pa3us BUIOB. [IpUBOANTE KOHKPETHBIE PUMEPHI

(dopmupoBaHUs HOBBIX BUI0B. OOBSICHATH MPUYMHBI JIBYX THUIIOB
BUJ1000pa30BaHus. AHAIU3UPOBATh M CPAaBHUBATh IPUMEPHI BUI000pa30BaHus




(cynak, olyBaHYHK), IpUBEACHHBIC B yUeOHUKE

42 Maxkpo3BOIIOIUS KaK IIPOLECC MOSABICHUS Beiensats cymectBenHsle npoueccs! Auddepenunanun suga. O0bACHATh
HaJBU/IOBBIX I'PYyII OPraHU3MOB BO3HUKHOBEHHE Ha/IBUJIOBBIX TpynIl. [IpuBOIUTE mpuUMeEpBHI, CIIyKaliue
JI0Ka3aTeJIbCTBOM IPOLECCA IBOJIIOLIMY JKU3HU Ha 3eMII€.

43 OcHOBHbIE HaNpaBJICHUS 3BOJTIOLUU JlaBaTh orpe/esieHus MOHATHIA «OMOJOTHYECKHH MTPOrpecce» 1 «ONOIOTHYECKUi
perpeccy. XapakTepu30BaTh HAIIPABICHHs OMOJIOIMYECKOr0 Iporpecca.
OOBSACHATH POJH OCHOBHBIX HANIPABICHUN HBOJTIOIMH. AHATTU3UPOBATH U
CPaBHMBATH NIPOSIBJICHUE OCHOBHBIX HAIPABICHUN YBOJIIOLIMH

44 [TpuMepbI 3BOIOLMOHHBIX PEOOpa30BaHU XapakTepu30BaTh 3BOIOLMOHHBIE TPE0OpPa30BaHus Y )KUBOTHBIX Ha IPHUMEpPE

JKUBBIX OPIraHU3MOB HEPBHOM, IIUILEBAPUTEIILHOM, PENPOAYKTUBHON CHUCTEM. XapaKTepU30BaTh
HBOJIIOIMOHHBIC TIPE0OPa30BaHUS PEMPOTYKTHBHON CUCTEMBI Y PAaCTCHUH.
OOBACHATH MPUUYUHBI POPMUPOBAHUS OMOJIOTMUECKOTO Pa3HOOOPa3Hsl BUIOB Ha
3emie

45 OcCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLHH. Ha3zbiBaTh M XapakTepru30BaTh OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLUH.

Jlabopamopnas paboma Ne 5 AHanu3upoBaTh WUIIOCTPATUBHBIN MaTepuan yueOHUKa JJis JoKa3aTeIbCTBA
«lIpucnocobnrennocms op2anuzmos k cpeoe CYILLECTBOBAHMSI 3aKOHOMEPHOCTEHN MPOLIECCA IBOJIIOLMH, XapaKTEPU3YIOIIUX €€
obumanusy 00IIyI0 HaIIPaBJIECHHOCTb.

46 YenoBek — MpeACTaBUTEINb )KUBOTHOIO MUPa PaznuuaTh 1 XapakTepu30BaTh OCHOBHBIE OCOOCHHOCTH IPEIKOB IPUMATOB U
roMuHu]. CpaBHMBATh U aHAIU3UPOBATh NPU3HAKK PAHHUX TOMUHU U
4eJI0BEeKOOOPa3HbIX 00€3bsiH Ha PUCYHKaX y4eOHHUKA.

47 DBOJIIOIIMOHHOE TTPOUCXOKICHHIE YETIOBEKa XapakTepru3oBaTh OCHOBHBIE OCOOEHHOCTH OopraHu3Ma uenoBeka.CpaBHUBATH 10
PUCYHKY y4eOHMKA IPU3HAKU CXO/ICTBA CTPOEHUS OpraHu3Ma 4ejoBeKa u
4eJI0BEeK0OOpa3HbIX 00e3bsH. JloKa3pIBaTh HA KOHKPETHBIX MIPUMEpPaxX €UHCTBO
OMOJIOTHYECKON M COLMAIbBHOM CYIITHOCTH YeJloBeKa

48 PaHHue 3Tarsl 3BONIOIUY YEI0BEKa Pasnnuats 1 xapakTepu3oBaTh cTaguu aHTponorenesa. Haxonuts B IHTEepHETE
JIOMIOJTHUTEIbHYI0 MH(POPMAIIUIO O IPEAIIECTBEHHUKAX U paHHUX MpeaKax
4eJioBeKa

49 [To3aHME 3Tanbl HBOJIIOLNUY YEJIOBEKa HasbiBaTh pematonivie paktopsl GopMupoBaHus U pa3BUTUs YeaoBeka pa3yMHOIO.
OO00CHOBBIBATH BIMSHUE COIIMATBHBIX (PaKTOPOB Ha (POPMUPOBAHUE
COBPEMEHHOT0 YeJIOBEKa

50 Yenoseueckue pachl, UX POACTBO U HaspiBath cymiecTBeHHbIE TpU3HAKU BUaa YenoBek pazyMHbIil. OObICHATH

MIPOUCXOXKICHNE MPHUCTIOCOOJIEHHOCTh OPraHK3Ma YeJloBeKa K cpesie o0uTaHus. XapakTepu3oBaTh
POJICTBO pac Ha KOHKPETHBIX NpuMepax. Ha3biBaTh U 00BICHATH TTIaBHBIN
MPU3HAK, TOKa3bIBAKOIINNA €TMHCTBO BHIAa Yea0BEK pa3yMHBIN.
51 YenoBek Kak *HUTeIb OHOC(hEphI U €ro BIUSHUE HA | BBIABIATH NPUUUHBI BIUSHUS YelOBeKa Ha Onocdepy. XapakTepu3oBaTh

MIPUPOTY 3eMITH

pe3yNbTaThl BIUSHUSA YeloBeka Ha Ouocdepy. [IpuBoaUTH KOHKPETHBIE TPUMEPDI
110JIE3HON M T'yOUTENIbHOM J1eATeIbHOCTH YeIOBEKa B IPUPOJIE.
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KonTpoJb 3HaHuil 10 TeMe «3aKOHOMEPHOCTH
IPOMCXOXKAECHUS U Pa3BUTHS KHU3HU Ha 3emiie»

0O06001maTh ¥ CUCTEeMAaTU3UPOBATH MMOTYUYCHHBIC 3HAHUS, 1€]IaTh BHIBOJIBI.
KoHTpoJib 3HaHUI.

Tema S. 3aK0HOMEPHOCTH B3aMMOOTHOILLIEHUIT OPraHu3MoB u cpeasbl (15 )

53 VYcnoBust xku3H Ha 3emie. Cpebl )KU3HU U XapakTepu30BaTh OCOOCHHOCTH YEThIpEX CPel dKU3HU Ha 3eMIle.
HKOJIOTHUECKUE (PAKTOPBI. XapakTepu30BaTh 3aKOHOMEPHOCTH JCHCTBUS HKOJOTHUECKUX (DAKTOPOB CPEIBL.
54 OO0mue 3aKOHBI IEUCTBUS (HaKTOPOB CPEIbl Ha XapakTepru30BaTh IPUPOTHOE COOOIIECTBO (IKOCUCTEMY U OHOTEOIIEHO3)
OpraHU3MBl.
55 [TprcnocoO1eHHOCTh OPraHU3MOB K J€HCTBUIO XapakTepHu30BaTh 3aKOHbI, OTPAKAIOIINE Pa3HOOOpPa3HbIE CTOPOHBI ACHCTBUS
(baxTOpOB Cpeabl. (bakTopoB cpepl Ha opranu3Mbl. OOBIACHATh MEPHOAUYHOCTD.
56 Jlabopamopnas paboma Ne6 «Oyenka kauecmea AHanu3upoBaTh yCJIOBUS OKpYyXkaroiiei cpenbl. CpaBHUBATh U3MepeHus. Jlenarb
OKpYHCaoueli cpeovly BBIBOJIbI HA OCHOBE aHAJIM3a M CUHTE3a C TOYKHU 3pEHMsI OMOJIOTHYECKUX 3aKOHOB.
57 buotnueckue cBsA3u B Ipupoe. XapakTepu30BaTh OMOJOTMUECKYIO poiib agantauuil. OObACHATh NPUHLIUIIBI
JICJICHUS] KUBBIX OPTaHU3MOB Ha 3KOJOTUYECKUE TPYIIIIbI.
58 [Momynsauumn XapakTepu30BaTh TUIIbI B3aUMOOTHOLIEHUH MeX Ay opranuzmMamu. OnpeaesnsiTb
OMOJIOrMYECKHE MTOHSTHSL: MONYJISALNS, LIeTlb MUTAaHUsI.
59 @OYHKIIMOHUPOBAHKE NOMYJIALIUN B IPUPOJIE OmnpenensTe OMOTOrHYECKUE MOHATHUS: TOMYJISAIH, e MuTanusi. OOBICHATH
CBOMCTBA TOIMYJISIITAMN.
60 CoobmecTBa XapakTepru30BaTh CTPYKTYPY COOOIIECTBA )KUBBIX OpraHu3MOB. OOBSICHATH POIIb
BUJIOB B OMOIIEHO3E.
61 buoneno3ssl, 3xocucteMsl U 6uochepa XapakTepru30BaTh FIKOJIOIMYECKHE HUIIN OpraHu3MoB. OOBICHATH COCTaB
OMOIICHO30B.
62 VYyenue o Ouochepe XapakTepru30BaTh OCHOBHBIE MOJIOXKEHHUS HAYYHOro yueHusi. OObsACHATh
KPYTOBOPOT BELECTB B PUPOJIE.
63 Pa3BuTHe u cMeHa OMOTreoeHO30B XapakTepru30oBaTh CTPYKTYpHbIE KOMIIOHEHTHI OuoreoneHo3a. OObsICHATh
3HAUEHHUE KPYrOoBOPOTA BEIIECTB U €T0 POJIK B IPUPOJIE.
64 Hrorosasi KOHTpoJIbHAs1 padoTa 0O06001maTe U CUCTEMAaTU3UPOBATh MOJTYUYCHHbIE 3HAHUS, 1€1aTh BHIBObI.
KoHTposb 3HaHMIA.
65 OcHOBHBIE 3aKOHBI YCTOMYMBOCTH KUBOU OOBACHATH PUUMHBI CMEHBI OMoreoleHos3a. Jlapatb onpeaeneHrne ycToiunBoro
IPUPOIBI OuoreoleHo3a.
66 Okonoruyeckue npodiaemsl B 6uochepe AHanu3upoBatk ycI0BHUS OKpysKarolel cpeasl. CpaBHUBaTh U3MeHEHM. [lenath
BBIBOJIbI HA OCHOBE aHAJIM3a M CUHTE3a C TOUYKHU 3PEHUsI OMOJIOTHYECKUX 3aKOHOB.
67 OxpaHa npupoJsl [Ipe3enTanys 3K0J0THYECKUX IPOEKTOB
68 HTOTOBBII YpOK
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