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INOACHUTEJIbBHAS 3AIINCKA

Pabouan npozpamma no é6uonozuu 9 Knacca coctaBieHa B COOTBETCTBUHU CO CIEAYIONIMMHU JOKYMEHTAMU:
- GenepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO O0IIET0 0Opa30BaHUsI BTOPOTO
nokosieHus Ilpukaz MO P® Nel897 ot 17.12.2010r.

- [IpumepHoil mporpamMmbl OCHOBHOTO 00111eT0 00pa30BaHus 10 OMOJIOTHH.

- OcHOBHast 00pa3oBarenbHas IporpaMmma OCHOBHOTO o61ero oopazoBanus MAQOY OILL Ne5 IMpukas ot
28.08.151 Ne60.

- Yuebnsiit mian MBOY COII Ne 19

- buonorus. 5-9 knaccel: mporpamma / aBt.-cocT. M.H.ITonomapéna, B.C. Kyumenko, O.A.KopHuiiosa,

A.I' Iparomunos, T.C.CyxoBa. — M.: Benrana-I"pa¢, 2017.

- yuebnuk [Tonomapera 1.H., Kopaunosa O.A., UeprnoBa H.M. buonorus. 9 xnacc. — M.: Bearana-I"pad, 2019.
[Iporpamma peanusyercs 3a 68 uacoe

Ilpomesrcymounaa ammecmayus npoBoauTcs no rpaduky B GopMe mecmuposanus.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA «BUOJIOI'US» k koHny 9 kiaacca
N3zyuenne kypca «buonorus. 9 xinacc» JOKHO OBITH HAIIPABICHO HA OBJIAZICHUE O0YYAIONIUMHUCS CIIETYIOLIIX
YMEHUI U HaBBIKOB:

Buinycknux nayuumcs:

XapaKkTepu30BaTh 001IMe OHOJIOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAUUMOCTh;
UCIOJIb30BATh METO/1bl OMOJIOrMUECKON HAYKU AJIsl U3ydeHUs OOIMX OMOJIOrMYECKUX 3aKOHOMEPHOCTEH:
HAOJI0AATh M ONKCHIBATh KJIETKH HAa TOTOBBIX MUKPOIIPETapaTax, YKOCUCTEMbI CBOEH MECTHOCTH;
HCIOJIb30BaTh COCTABIAIONINE IPOSKTHON U UCCIIEI0BATEIbCKON AEATEIBHOCTH 110 U3YYSHHIO OOLINX
OMOJIOTNYECKUX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX XKHUBOI NMPHUPOJIE; TPUBOIUTH 10KA3aTEIbCTBA
HEO0XOAMMOCTH 3aAIIUTHI OKPYKAIOIIEH CPEIbl; BBLACTATh OTIIMYUTEIbHbBIC IPU3HAKH KUBBIX OPraHU3MOB;
CYILIECTBEHHbIC IPU3HAKU OMOJIOTMUECKUX CUCTEM M OHMOJOrMUYECKUX MPOLIECCOB;

OPHEHTUPOBATHCS B CUCTEME IMO3HABATEIHHBIX IEHHOCTEH: OIIEHNBATh HH(OPMAIIHIO O IS TEILHOCTH
YeJI0BEeKa B IPUPOJE, TOIYIaEMYIO U3 Pa3HbIX HCTOYHHUKOB;

aHAJIM3UPOBATh U OLEHUBATh IOCIEACTBUS JESITEIbHOCTH YEJIOBEKA B IPUPOJIE.

PackpbIBaTh posib OMOJIOTMH B IPAKTUYECKOH NEATEIBHOCTH JIO/IEH, pOJIb pa3IMYHBIX OPIaHU3MOB B
KHU3HH YeIIOBEKa,

Cobmro1aTh npaBuia padoThl ¢ OMOJIOrHYECKUMH TPUOOPAMU U HHCTPYMEHTAaMH, IpaBuUiia padoThI B
KaOWHeTe OMOJIOrus;

PaboTath ¢ yBenuuUTEIbHBIME ITPpHOOpaMH, HAOII01aTh MUKPOOOBEKTHI U MPOLIECCHI; 1€7aTh PUCYHKH
MUKpOTpEnapaToB, PUKCUPOBATH Pe3yIbTaThl HAOJII0ICHUN;

YcTaHaBIMBATh CBS3b CTPOCHUS YaCTEH KIIETKH C BBITOTHAEMBIMH (DYHKIHSIMH;

CpaBHMBAaTh XUMHUYECKUH COCTAB XKHUBBIX OPTraHU3MOB U T€JI HEXXUBOM MPHUPO/IBI, 1€1aTh BBIBO/BI HA
OCHOBE CPaBHEHUS;

HaxomuTs cBsi3b cTpoeHUs U (YHKIIMU KIETOK Pa3HBIX TKaHEH; paCKphIBaTh CYITHOCTH MPOIIECCOB
KHU3HENIEATEIFHOCTH KJIETOK; BBIICISTH CYIIECTBEHHBIE MPU3HAKU CTPOSHHUSI KJIETOK Pa3HBIX [IapCTB;
JieNIaTh BBIBOJIBI O €IMHCTBE CTPOCHMSI KJIETOK MPEJCTaBUTENIEH pa3HbIX LIAPCTB U O TOM, KaKOH 00BEKT
uMmeeT OoJee CII0KHOE CTPOCHUE;

Jloka3bIBaTh POJCTBO OPraHM3MOB Ha OCHOBE UX KJIETOUHOT'O CTPOCHHUS;

OOBACHATH OOLTHOCTD MPOUCXOKICHUS U SBOJIIOLUU CUCTEMATUUECKUX TPYIII PACTEHUH U )KUBOTHBIX Ha
IIPUMEpPaX COMOCTABICHHS OMOJIOTMYECKUX OOBEKTOB;

BBISIBIIATE 0COOCHHOCTH Cpejl OOMTaHUs, PACKPHIBATh CYIIIHOCTH MTPHUCIIOCOOTICHNS OPTaHU3MOB K cpelie
o0uTaHUS;

Beienarts cyiiecTBeHHbIE TPU3HAKY BU/IA, OOBACHATH MPUYMHBI MHOTOOOpa3us BUJIOB;
ApryMeHTHpOBaTh HEOOXOIUMOCTh COXPAHEHUST OMOJIOTHYECKOTO Pa3HOOOPa3Hsl Ui COXPaHEHHSI
Onocdepsr; aHATM3UPOBATh U OLIEHUBAThH BIMSTHHE JICATEIHHOCTH YeIoBeKa Ha Onocdepy.

BblnyCKHuK noydyum 603MOAHNCHOCNIb HAYUUMDbCA.

BBIABUT'AaTh T'UIIOTE3bI O BO3MOXKHBIX ITOCIICACTBUAX ACATCIIBHOCTH YEIIOBEKA B DKOCHUCTEMAX U 61/100(1)6136;
APTYMCHTHUPOBATH CBOIO TOYKY 3pCHUA B X04€ NJUCKYCCHUH I10 06CY)K}1€HI/IIO rI100aJIbHBIX DKOJIOTHYECKUX
pooJieM.



CamocrosaTenbHO 00HApYXHUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIEMY, OTIPEEIIATh 1elb y4eOHOU
NesTeIbHOCTH, BBIOMPATh TEMY IPOEKTA WM UCCIIEAOBAHMS 110 OMOJIOTHH;

Brigsurats Bepcun penieHus: OMOJIOTHYECKUX W SKOJIOTHYECKHUX MPOOIIeM;

Ha6mronaTe 6mosmornueckre 00BEKTH M MPOBOAUTH OMOJIOTHYECKHUE SKCTIEPUMEHTHI,

Pabotathb 1Mo ruiaHy, cBEpsATh CBOM ACHCTBHUS C LENBIO U, IPH HEOOXOMMOCTH, UCTIPABIIATH OLIMOKH
CaMOCTOSITENILHO;

[T1aHMpoBaTH CBOIO MHIMBHYAIBHYIO 00pa30BaTENBHYIO TPAEKTOPHIO; PA0OTATh 0 CAMOCTOSTEIBHO
COCTaBJICHHOMY IJIaHY, CBEPSSICh C HUM H IEJIbIO eI TEIbHOCTH, UCTIPABIISTH OLIMOKH, UCTIONb3Ys
CaMOCTOSITENILHO MOA00paHHbIe cpeacTBa ( B ToM uncie MHTepHeT);

Co3naBaTh CXE€MaTHYECKHE MOJEIH C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK OMOJIOTHIECKOTO
00beKTa; MpeoOpa3oBbIBaTh OMOIOTHYECKYIO HH(POPMAIMIO U3 OJJHOTO BHJA B IPYTOH U BHIOMPATH
ynoOnyro 1 ceds hopmy (pUKcauu U IpeAcTaBIeHUs HHPOPMALIUH; OIPEAEIISATh BOZMOKHBIC
MCTOYHHMKH HEOOXOMMBIX CBEICHHH, IIPON3BOIUTH IOMCK HH(POPMAIMH, aHATN3UPOBATH U OLICHUBATH €€
JOCTOBEPHOCTb;

Co0uro1aTh PUHIMIIB 3J0POBOTO 00pa3a KU3HH, pallMOHAIBHOW OpraHU3alUK TPYy/a U OT/AbIXa.

JInyHOCTHBIE:

1. Bocnuranue pocCHCKOHN rpa)1aHCKOM WAEGHTUYHOCTU: TAaTPHOTH3Ma, JTF0OBU U yBaxkeHUs K OTeuecTBy,
YyBCTBa I'OPAOCTH 3a CBOKO Ponuny.

2. ®opMHpOBaHHE OTBETCTBEHHOT'O OTHOILIEHHSI K YUEHHUIO, TOTOBHOCTb U CIIOCOOHOCTH 00YUaroIIUXCsl K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K YUYEHUIO U MIO3HAHHUIO.

3. 3HaTh OCHOBHbIEC IPUHLIUIIBI U NTPaBHJIa OTHOIIEHUS K KUBOM IIPUPOJIE, OCHOBBI 37J0POBOr0 00pa3a KU3HU
U 3I0pOBbeCcOEperarone TEXHOJIOTUH.

4. CdopMHPOBAHHOCTh I103HABATEIbHBIX HHTEPECOB M MOTUBOB, HAIIPABJICHHBIX HA U3yYEHUE KUBOM
IPUPO/IbI; UHTEJUIEKTYaIbHBIX YMEHHUH (10Ka3bIBaTh, CTOMTh PACCYXACHUS, aHAIU3UPOBATh, J1€1aTh
BBIBO/Ibl); 3CTETUYECKOI'O OTHOLIEHUS K KHUBBIM 0OBEKTaM.

5. ®opmupoBaHHE TUYHOCTHBIX NPEACTABICHUH O IIEJIOCTHOCTH OKPY’KAIOILEr0 MUPA, BO3MOKHOCTH €T0
MO3HAHUS ¥ 0OBACHEHUS HAa OCHOBE JIOCTUKEHUN HAYKH.

6. Oco3HaHHE eIUHCTBA U IETIOCTHOCTH OKPY)KAIOIIETO MUPA, BO3SMOXKHOCTH €r0 TI03HaBaeMOCTH Ha OCHOBE
JOCTH)KEHUH HayKH.

7. ®dopmupoBaHHE YBaXXUTEIBHOTO OTHOLIEHUS K UICTOPUH, KYJIbTYpE, HAIIMOHATIbHBIM OCOOEHHOCTSIM,
TPaIULMAM U 00pa3y *KU3HU IPYTUX HAPOJIOB, TOJIEPAHTHOCTU M MUPOITIOOUS

8. Pazeumue HAYUOHAILHO2O CAMOCO3HAHUS, HOPMUPOBAHUE HPABCMEEHHBIX U CPANCOAHCKUX KAYECTE 8
npoyecce pasHooOpaA3HOL MEOPYECKOLl 0esimeNbHOCmU

9. OcBoeHuEe COIMATBHBIX HOPM, ITPABHJI TIOBEICHUS, POJIei U (OPM COLMANTBHOW KHU3HH B TPYTINAX U
cooO1iecTBax, BKIOYas B3pOCible COIMATIbHBIE COOOIECTBA, yYacTHE B IIKOJIBHOM CaMOYIPaBIEHUH U B
OOIIECTBEHHOM JKU3HU B IIpe/ieTaX BO3PACTHBIX KOMIIETEHIUH.

10. Pa3BuTue MOpanbHOTO CO3HAHUS U KOMIIETEHIIUU B PEIIEHUH MOPAJIbHBIX MPOOJIeM Ha OCHOBE
JMYHOCTHOTO BBIOODPA, (hOpMHUpPOBaHNE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO MTOBEACHMSI, OCO3HAHHOTO
Y OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHBIM MOCTYIIKAM.

11. ®opmupoBaHrEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBE U COTPYAHUUECTBA C YUUTEISIMU, CO
CBEpCTHMKAaMH, CTapIIUMH U MIIAJIIUMU B ITpoLiecce 00pa3oBaTeIbHON, OOIECTBEHHO - MOJIE3HON
NeSITEIbHOCTH.

12. ®opmupoBaHue LIEHHOCTH 3/10pOBOI0 U 0€30MmacHOro o0pasa *HU3HH; YCBOSHHE MTPABUI MHMBHULyaJIbHOTO
1 KOJJIEKTUBHOTO 0€3011aCHOTO MOBEACHHS B UPE3BbIUANHBIX CUTYAIUIX, YTPOKAIOIINX KU3HU U
3JI0pOBBIO JIIOJEH, TpaBUJI TOBEAECHUS B TPAHCIIOPTE U HA IOPOTax.

13. ®opmupoBaHUE OCHOB IKOJIOTHYECKOTO CO3HAHUS HA OCHOBE IPH3HAHUS IICHHOCTH )KU3HU BO BCEX €€
MPOSIBJICHUSAX U HEOOXOJMMOCTH OTBETCTBEHHOT'0, OEpEXXHOT0 OTHOIIEHUS K OKpYXKaIoIIeH cpeie u
PaIOHaIBHOTO MTPUPOIOTOIB30BAHUS.

14. Oco3Hanue 3HaYSHHS CEMbH B KH3HH YeJlOBEeKa U 00IIECTBa, MOHATHE IIEHHOCTH CEMEIHOM JKU3HH,
YBaXXHUTEIbHOE U 3a00TIMBOE OTHOLIEHHUE K UJI€HAM CBOEH CEMbH.

15. YMeHue NpuMeHsTh NOTy4YeHHbIE 3HAHUS B TPAKTUYECKOM 1EATEIbHOCTH

16. Oco3Hanue MOTPeOHOCTH U TOTOBHOCTH K CaMOOOpa30BaHUIO, B TOM YHCIIC B paMKaX CaMOCTOSTEIILHON

ACATCIIbHOCTU BHC HIKOJIbI; YMCHUC ONIPCACIIATD )KU3HCHHBIC [ICHHOCTH, 0OBSACHSATH IMPUYIHUHBI YCIICXO0B U
HEyaa4 B y‘IC6HOI71 ACATCIBbHOCTH, IPUMCHSATH ITOJYYCHHBIC 3HAHUS B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH,



17. OuenuBath KU3HEHHBIC CUTYAIIUU C TOYKH 3pEHUs O€30macHOro o0pa3a >KM3HU U COXPaHESHHUSI 3JI0POBbSI;
18. Kputnieckoe OTHOIIICHUE K CBOUM MTOCTYITKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a MX MOCJICACTBUS; YMECHUE
MPEe010JI€BaTh TPYAHOCTH B MPOLIECCe JOCTUKEHUSI HAMEUEHHBIX 1IEJICH.
MeTanpeamMeTrHbie:
1) Iosnasamenvuvie YV/I:

1.

2.

o

9.

VYMeHHe CaMOCTOATENIFHO ONPEAETSATh LENN CBOETr0 00y4YeHHs], CTABUTH HOBBIC 331a4M B y4eOe U B
MI03HABATEJIBHOM JIESITEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHl MO3HABATEIBHON EATEIBHOCTH.
OBaieTh NCCIEeI0BATENLCKON M POEKTHON JIesSTeNbHOCThI0. HayunThes BuseTh mpooOaeMsl,
CTaBHUTb BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBATh OMPEACIICHUS MMOHATHAM, KBATU()UITUPOBATD,
HaOII01aTh, JIeNIaTh BBIBO/IBL, 3AIUIIATH CBOU H/ICH.

Ymetb paboTaTh ¢ pa3sHBIMH UCTOYHHKAMU OMOJIOTHYECKON MH(OPMAIHK: HAXOAUTh
OnonornyecKyro HHPOPMAIMIO B PAa3IMYHBIX HCTOYHUKAX, AaHATU3UPOBATH U OLICHUBATH
uH(pOpMAaIIHIO, TPEOOPa3OBHIBATH €€ U3 OJAHON ()OPMBI B IPYTYIO.

VYMeHHe co3aBaTh, IPUMEHATH M IPE0OPa30BhIBATH 3HAKH M CUMBOJIBI, MOZIETH U CXEMBI IS
peleHns yueOHbIX U MO3HABATEIbHBIX 3a7a4

®opmupoBaTh U pa3BUBATh KOMIETEHTHOCTH B 00nacTu ucnons3zoanus UKT.

[TpoBOIUTH HAOMIOACHNUS, CTABUTH 3JIEMEHTApHBIE SKCIIEPUMEHTHI U OOBACHATH MOJTy4YCHHbIC
PE3YJIbTATHL

CTpouTh JOTHUECKUE PACCYKICHUS, BKIIOYAIONINE YCTAHOBICHUE TIPUIMHHO-CIIEICTBEHHBIX
cBs3eil. Mcronp3oBaTh yueOHbIE NEHCTBUS I (POPMYITUPOBKH OTBETOB.

CpaBHHBATh U KJIACCH(PHUIINPOBATH, CAMOCTOATEIBHO BHIOMPAsi KPUTEPUH JUTS YKa3aHHBIX
JOTUYECKUX OTEpPaIHi.

OnpenensTs BO3MOKHBIE HCTOYHUKN HEOOXOIUMBIX CBEACHUH, MPOU3BOANUTE TIOMCK HH(POpMAITUH,
AHAJIM3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTb.

10. CocTaBisTh CXeMaTHYECKHE MOJICIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTOB.
2) Peeynisamusnvie YV]I:

1.

5.

Oprann3oBaTh CBOIO y4eOHYIO JeSITEIBHOCTD: OMPEACTATH Leb Pa0OThl, CTABUTH 3a7auH,
IUTAHUPOBATh (PACCUUTHIBATH IMOCIICAOBATEIILHOCTh ICHCTBHIA U IIPOTHO3UPOBATH PE3YIbTATHI
paboThl).

CnocoOHOCTh BHIOMPATH 1IEJIEBbIE U CMBICTIOBBIC YCTAHOBKH B CBOMX JICHCTBUSX U MOCTYIKAX MO
OTHOILICHHUIO K )KUBOM IIPUPOJE, 3A0POBBIO CBOEMY U OKPYKAOIIHX.

CaMoCTOATEIHHO BBIIBUTAaTh BAPUAHTHI PEIICHUS MTOCTABIEHHBIX 3a71a4, PEBUICTh KOHEUHbIE
pe3yabTaThl padoThI, BEIOMpAst CPEACTBA TOCTHIKEHHUS 1IETTH. Y MEHHE COOTHOCUTD CBOM JICHCTBUSA C
TUTAHUPYEMBIM PE3YJIbTaTOM.

PabGorarts 110 IJ1any, CBEpsATb CBOU HeﬁCTBHﬂ C IICJIBIO U, IpH H€O6XOI[I/IMOCTI/I, HCIIPABJIATH
OIIMOKU CaMOCTOSITENBHO.

Bitanenne ocHoBaMu CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHUS PEIICHUN B OCYILIECTBICHUH
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEFHOM JESTEIbHOCTH.

3) Kommynuxamuenvie YV/]:

1.
2.

3.

4.
IIpeamerHbIe:

YMeHue CJIYIIaTb U BCTYIIATh B AUAJIOT, YHaCTBOBATb B KOJIJICKTUBHOM O6CY)K,I[€HI/II/I HpO6J’ICM.
YMeHne UCI0Ib30BaTh PCYEBLIC CPEACTBA JJIA AUCKYCCHUU, CPAaBHUBATDH PAa3HbIC TOYKH 3PCHUA,
OTCTanBaTb CBOKO TOUKY 3PCHUH.

YMmenune OpPraHnu30BbLIBATH y‘IC6HO€ COTPYAHHUYIECTBO N COBMECTHYIO JACATCIBHOCTDb C YUHUTCIIEM U
CBCPCTHUKAMU, pa6OTaTL HHAUBUAYAJIBHO U B I'PYIIIIC, HAXOAUTH 06].].[66 pCIICHUC.

YMmenune CTPOUTH NPOAYKTHBHOC BSaHMOHefICTBHe CO CBEpPCTHUKaMH U B3POCJIBIMHU.

1) B nosnasamenvhotl (unmeniekmyaivbHoll) cghepe:

1.
2.

YcBOGHHUE CUCTEMBI HAYUHBIX 3HAHUMN O )KUBOM MPHUPOJIEC U 3aKOHOMEPHOCTSX €€ Pa3BUTHS.
qDOpMHpOBaHI/Ie NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX Hpe}lCTaBJ’IeHI/Iﬁ 0 OMOJIOTHYECKHUX
00BEKTax, MPOIECCaX, IBICHUSX, OBJIAJICHUE TIOHATHIHHBIM arnapaToM OUOJIOTHH.

HpI/I06peTeHI/Ie OIIbITa UCIIOJIB30BAHUS METOJ0B OMOJIOTNYECKOH HAaYKH 1 IPOBCACHUS HECIIOKHBIX
OHMOJIOTMYECKHUX SKCIIEPUMEHTOB JJIsl U3yUCHHUS KHUBBIX OPTraHU3MOB.

[ToHnMaHKe BO3pACTArOIIEH POJIH €CTECTBEHHBIX HAYK M HAYYHBIX UCCIICIOBAHUI B COBPEMEHHOM
MHpE.



5. ®opMupoBaHHE OCHOB IKOJIOTHUECKON TPAMOTHOCTH: CIIOCOOHOCTH OLIEHUBATH MOCIIEACTBHS
NeSITeTIbHOCTH YeJIOBEKa B TIPUPOJIC, BIUSHUE (PAKTOPOB pUCKa HA 3I0POBbE YEIOBEKa, OCO3HAHNE
HEOOXOIUMOCTH COXPAHECHUS IPUPOJIBI.

6. Hayuutbcs OOBSICHATH POJIb OMOJIOTHH B MIPAKTHUYECKON ICATEIILHOCTH JIFOJICH; MecTa U POJIn
YeNIoBeKa B IIPUPO/IL.

7. OBianeHue MeTOaMu: HaOMroieHue, onrcanue. [IpoBoIUTh OMOIOTHYECKIE UCCIICTOBAHMS U
JIeJIaTh BBIBOJIBI HA OCHOBE TIOJyYEHHBIX PE3yIbTaTOB.

8. ®opmupoBaHUE MPEICTABICHUI O 3HAUCHUH OMOJIOTUYECKUX HAYK B PEIICHUH III00aTbHBIX
npoOem.

9. OcBoeHuE MPUEMOB OKa3aHUs MIEPBOM MOMOIIH, pAallHOHATIbHASI OPTraHU3alUs TPYIa U OTIbIXA.

10. [Tonnmanue cMbIciia OMOIOTHYECKUX TEPMUHOB. VX IpUMEHEHUE NP pelIeHHe OMOTOTUISCKUX
npoOJeM U 3aj1ad.

11. ®opmynupoBaHUEe IPABIII TEXHUKH 0€30ITACHOCTH B KAOMHETE OMOJIOTHH IPHU BBIMOJHEHUN
71ab0paTOPHBIX padoT.

2) B yennocmuo-opueHmayuonHol cghepe: 3HaTh OCHOBHBIC NIPABUIIA TIOBE/ICHHS B TIPUPOJIC U OCHOBBI

3JI0pOBOro 00pa3a >KU3HHU, IPUMEHATh UX HA IPAKTUKE; OLIEHUBATh [TOBEJICHUE YEJIOBEKA C TOUKH 3PEHMUS
30XK. [IpuBoanTh AOKA3aTENbCTBA B3AUMOCBSI3H YEJIOBEKA U OKPYKAIOIIEH CPeJlbl, 3aBUCUMOCTHU 3/10POBBS
YeJIOBEKA OT COCTOSIHUS OKpY»Karollel cpesibl, He0OOXOAUMOCTH 3aIUThI CPeibl OOMTAaHUS YeJIOBEKa.

3) B cghepe mpyooesoii desmenvrocmu: 3HaTh U COOIOIATH MpaBuiia pabOThl B KAOWHETE OMOJIOTHH, ITPaBHJIA

paboThl ¢ OMOTOTHYECKUMHU TPUOOPAMU U HTHCTPYMEHTaAMHU.

4) B cghepe puzuueckoii desmenbHocmuy: JEMOHCTPUPOBAHIE HABBIKOB OKa3aHUS MIEPBOM MOMOIIH TIPU

OTPAaBJICHUU SAAOBUTBIMH PACTCHUAMHA U rpI/I6aMI/I, YKYCC AAO0BUTBIMU KUBOTHBIMH.

5) B acmemuueckoii cghepe: OLIEHUBATH C ICTETUIECKON TOYKH 3pEHHS KPAacoTy U pasHooOpasue Mupa

MIPUPO/IBIL.

COJIEPKAHHUE KYPCA «BHOJIOI'US. 9 kiaace»
Tema 1. Oouwue 3axonomepruocmu cusnu (5 u )

Buonoeuss — nayka o srcusom mupe bruosoruss — Hayka, UCCIEAYIOIIas )XU3Hb. V3yueHre mpupoisi B
o0ecriedeHnn BRDKUBAHMUS JII0/1ei Ha 3emite. bruosorust — cucreMa pa3HbIX OMOJIOTHYECKUX obacTeit
Hayku. Poib OMoioruu B mpakTUUECKOW AESITETFHOCTH JIFOIeH

Memoovl 6uonocuyeckux ucciredosanuti MeToIbl N3y4eHUs )KUBBIX OPraHU3MOB: HaOJI0IeHNE, N3MEPEHHE,
CpaBHEHUE, ONHMCAHHUE, SKCIIEPUMEHT, MoJierupoBanue. [IpaBuna paboTel B KaOuHETe OMOJIOTUH C
OMOJIOTMYECKUMH MTPUOOPAMU U HHCTPYMEHTAMHU

Obwue ceoticmea sicusvix opeanuzmog OTIHINTETHHBIE TPU3HAKHI )KUBOTO U HEKUBOTO: XMMUYECKUN
COCTaB, KIIETOYHOE CTPOCHHE, OOMEH BEIIECTB, pa3MHOXKEHHE, HACIEICTBEHHOCTh, I3MEHUYHUBOCTH, POCT,
pa3BUTHE, Pa3IPaKUMOCTh. B3aUMOCBS3b KUBBIX OPTAaHU3MOB U CPEIIbI

Mmnoeoobpazue ghopm scusnu Cpenbl )KU3HU HA 3eMIle 1 MHOTO0Opa3ue ux opranu3mMoB. Kinetounoe
pa3HooOpa3ue OpraHu3MoB M UX LapcTBa. Bupycel — HekinerouHas popma xxu3HH. PazHooOpasue
OuocucTeM, 0TOOpakarollee CTPYKTYPHbIE YPOBHH OPraHU3aIluH KU3HU

Tema 2. 3akonomepuocmu xcu3nu Ha Kiemounom ypoene (10 u)

Mmnoeoobpazue kriemok O0001IeHNE paHee U3YUEHHOTO MaTepuaia. MHOTO0oOpasue TUIOB KJIETOK:
CBOOOTHOXHBYIIIHE M 00pa3yroIue TKaH!, IIPOKAPUOTHL, DYKapHUOTHI. Poiib y4EHBIX B U3yUYCHUH KIICTKH.
Xumuueckue eeujecmaa 6 kiemxe O000IIeHNE paHee U3yueHHOro Marepuaia. OCOOEHHOCTH XUMUYECKOTO
COCTaBa )KHMBOW KIIETKU U €T0 CXOJICTBO Y Pa3HBIX TUIIOB KJIETOK. Heopranmueckrue u opraHndecKkue
BeniecTBa KieTkd. CoaepKaHnue BOIbI, MUHEPATIBHBIX COJIEH, YIIIEBOIOB, JIUITHIOB, OEIIKOB B KIETKE U
opranuzme. Ux GyHKIMH B KUZHEIEATEIHHOCTH KIETKH

Cmpoenue kremxu CTpyKTypHBIE YaCTH KJIETKH: MEMOpaHa, sipo, IIUTOIUIa3Ma C OPraHOUIaMH U
BKIJIFOUEHUSIMU

Opeanouowl knemku u ux @pynkyuu MemOpaHHbIC U HEMEMOPaHHBIE OPTaHOUIbI, OTIIMYNTEIHHBIC
0COOEHHOCTH MX CTPOEHHS U (PyHKUIUU

Obmen sewgecme — ocrnosa cyujecmeosanus kiemxu Ilonstue 06 oOMeHe BeIecTB KaKk COBOKYITHOCTH
OMOXMMHUYECKUX PeaKIUid, 00ECTIeUNBAIOIINX KU3HEIEATEIBHOCTh KIETKH. 3HAUCHUE ACCUMUJISIINU U



JTUCCUMUIISALIMY B KJIETKe. PaBHOBECHE YHEPTeTHUECKOTO COCTOSIHUS KIETKH — oOecreueHue eé
HOPMAaJIBHOTO (DYHKITMOHUPOBAHHUS

Buocunmes 6enxa 6 scusoii kiemxe IloHsTre o OmocuHTe3e. DTamnbl cMHTE3a Oellka B KieTke. Poib
HYKJICMHOBBIX KHCIIOT U puOOCOM B OMOCHHTE3€ OEIKOB

buocunmes yenesoooe — ¢pomocunmes Ilonsitue o HOTOCHHTE3E KaK MPOIIECCE CO3/IaHUSI YTIIEBOIOB B
KUBOH KJleTke. [[Be ctaguu (hoTOCHHTE3a: CBETOBAas U TEMHOBAsl. Y CIIOBHUS ITPOTEKaHUs (POTOCHHTE3A U
€ro 3HaUYEHUE JUIsl TPUPOJIbI

Obecneuenue knemok snepeueti IToHATHE O KIETOYHOM JIBIXaHUH KaK O Ipoliecce 00ecTieueHusl KISTKU
sHepruei. CTaauu KICTOYHOTO JAbIXaHus: OeckuciopoaHas (hepMeHTaTUBHAS, WU TJIMKOJIU3) U
KUCI0poaHas. Pojib MUTOXOHIpUI B KJIETOYHOM JIBIXaHUH

Paszmnoorcenue knemxu u eé sxncusnennvii yuxn Pa3MHOXKEHUE KIICTKH MMyTEM JEICHUS — 00111ee CBOKWCTBO
KJIETOK OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX Opranu3MoB. KiietouHoe nenenue y npokapuot — JeJieHue
KJIETKH Ha/Boe. JleieHne KiIeTKu y 3ykapuoT. Muto3. ®a3el MuTo3a. JKU3HEHHBIN IIUKIT KIETKH:
unTepdasza, MuTO3. Paznenenne KJIeTOYHOTO COIEPKUMOTO Ha JIBE JOYCPHUE KIICTKH.

Jlabopamopnwvie pabomur.

1. Muoroo0Opa3ue Ki1eTok 3ykapuoT. CpaBHEHUE PACTUTEIBHBIX U )KUBOTHBIX KJIETOK
2. PaccmarpuBaHuEe MUKPOIMPENApaToOB ¢ ACTSAIIMMHUCS KICTKaMU

Tema 3. 3akonomepuocmu Hcu3HU HA OP2AHUIMEHHOM YypoeHe (17 u)

Opeanuzm — omxpuimas dxcusas cucmema (obuocucmema) OpranusM Kak xuBasi cucreMa. KoMIoHeHTHI
CUCTEMBI, UX B3aUMOJEHCTBHE, 00ECIIEUNBAIOIIEE LIETOCTHOCTh OMOCHCTEMBI «OpraHu3mM». Perynsanus
MIPOLIECCOB B OMocHcTEME

Baxmepuu u éupycwi Paznoobpasue popM OpraHn3MOB: OAHOKIETOUYHBIC, MHOTOKJIETOUHBIC U
HEKJIeTOYHbIE. bakTepun kKak OHOKJIETOYHBIE TOSIEPHbBIE OpraHu3Mbl. BUpychl Kak HekIeTouHas popma
*u3HU. OTIUYUTETbHBIE 0COOCHHOCTH OaKTepuil U BUPYCOB. 3HaUeHHE OaKTepHil U BUPYCOB B MPUPOJIE
Pacmumenvnuiil opeanusm u e2o ocobennocmu I'naBHBIE CBOWCTBA paCTEHUI: aBTOTPO(PHOCTB,
HECTIOCOOHOCTH K aKTUBHOMY II€PEIBUKECHHUIO, pa3MEIIeHNE OCHOBHBIX YacTel — KOpHS u rmodera —

B JIBYX pa3HbIX cpeaax. OCOOEHHOCTH paCTUTENbHOM KIETKH: MPUHAANIEKHOCTh K YKapuoTaM, HaTuIue
KJICTOYHOM CTEHKH, TUTACTH/I U KPYIHBIX Bakyoseld. CriocoObl pa3MHOKEHUS pACTEHU: TIOJIOBOE U
6ecrionoe. OcoOEHHOCTH MOJIOBOTO Pa3MHOXKEHUS. TUIbl 6€CIOIOro Pa3MHOKEHUS: BET€TaTUBHOE,
CIIOpaMH, JIeJI€HUEM KIIeTKU Ha/IBOe

Mnozoobpa3zue pacmenuii u 3nauenue 6 npupode O0600IIEHNE paHee U3YUYCHHOT'0 MaTepuaa.
MHorooOpasue pacTeHHii: CHOpoBble U ceMeHHbIe. OCOOEHHOCTH CIIOPOBBIX PACTEHUIA: BOJIOPOCTEH,
MOXOBUIHBIX, TAIOPOTHUKOB, XBOLIEH U MJIayHOB; CEMEHHBIX PACTEHUI: FOJJOCEMEHHBIX U IIBETKOBBIX
(moxpsIToceMeHHBbIX). Kimaccrl otnena LiBeTkoBbIe: 1BY10JbHBIE M OJIHOI0JIbHBIE pacTeHus1. OcoO0eHHOCTH
Y 3HaYCHHE CEMEHU B CPaBHEHUU CO CIIOPOil

Opeanuzmwl yapcmea 2pubos u aumatiHuxkog I'pudbl, UX CXOJICTBO C IPYTHUMHU SyKapUOTHUYECKUMHU
OpraHu3MaMH — PACTEHUSMHU U )KUBOTHBIMU — M OTIHUYME OT HuX. Crienuduueckue cBoiicTsa rpuooB.
MHoroo6pa3ue u 3HaueHue TPUOOB: TUIECHEBBIX, IUIAMOYHBIX, Tapa3UTHUYECKUX. JINIIaiHUKN Kak 0coObIe
CUMOMOTHYECKHE OPTaHU3Mbl; UX MHOI000pa3ue U 3HaueHHe

Kueommnuuii opeanuzm u e2o ocobennocmu. OCOOEHHOCTH )KMBOTHBIX OPIraHU3MOB: IPUHAITICKHOCTD K
3YKapHOTaM, TeTepoTpO(PHOCTb, CHOCOOHOCTh K AKTUBHOMY I€pE/IBUKEHHUIO, 3200Ta O OTOMCTBE,
MOCTpOMKa Xuiu (THE3M, HOP). JlemeHne KUBOTHBIX 110 CrIoco0aM JOOBIBAaHUS MHUIITH:
pacTUTENbHOSIHbIC, XUILHbIE, TApa3UTHYECKHE, TTaJalIbIIUKH, BCESHBIC

Mmnozoobpa3zue scueomnuix Jlenenne KUBOTHBIX Ha ABa nofnapctsa: [Ipocteiimre 1 MHOTOKIIETOUHBIE.
Oco0eHHOoCTH MPOCTEHIINX: pacIpOCTpaHeHue, MUTaHue, NepeABKeHre. MHOTOKIIETOUHbIE dKUBOTHBIE!
0ecro3BOHOUYHBIE M T03BOHOYHBIE. OCOOEHHOCTH Pa3HBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX.
OcobGenHoctu THNa X0p10BbIE

Cpasnenue ceoticme opeanuzma uenosexa u xcugomuuix O000IEHNE paHee H3yYEeHHOTO MaTepuana.
Cxo/1cTBO UenoBeKa U KUBOTHBIX. OTIINUME UEIOBEKA OT )KUBOTHBIX. CHCTEMBI OPTaHOB Y YEJIOBEKA KaK
OpraHu3Ma: MUILEeBapUTeNIbHAas, IbIXaTelbHasl, KPOBEHOCHAs, BblenuTeabHass. OpraHbl 4yBCTB.
YMCTBEHHBIE CIIOCOOHOCTH yenoBeka. [IpuurnHbl, 00ycnoBIUBaIOIINE COIIMAIbHBIE CBOWCTBA YEJIOBEKa
Pasmnoorcenue sncusvix opeanuszmos TUbl pa3MHOKEHUS: TT0JI0BOE U Oecrionoe. OcoOEHHOCTH MOJI0BOTO
Pa3MHOXKEHHUS: CIUSHIE MY>KCKHX U )KEHCKHX T'aMeT, OII0I0TBOpeHue, oOpazoBaHue 3urotel. becromnoe



pa3MHOXKEHHUE: BeTeTaTUBHOE, 00pa30BaHue CIIOp, ISICHUE KIIETKU HaiBOe. bruomornyeckoe 3HaueHUE
MOJIOBOTO U Oecrosoro pasMHokeHusi. CMeHa MOKOJIeHH — OeCoJIoro U MoJI0BOT0 — Y KUBOTHBIX U
pacTeHui

Hnousuoyanvrnoe passumue opeanusmos Ilonsitue 06 ontorenese. [lepuonbl oHTOreHe3a:
SMOPUOHANIBHBIN U TOCTAIMOpUOHANBHBIN. CTaguu pa3BUTHS SMOPUOHA: 3UTOTA, JPOOIIeHUE, racTpylia ¢
muddepeHnranyeil KJIeToK Ha IKTOISPMY, SHTOIEPMY U Me30j1epMy, opraHorere3. OCOOCHHOCTH
mpolecca pa3BUTHsI SMOPHUOHA, €0 3aBUCUMOCTH OT cpebl. OCOOEHHOCTH MOCTIMOPHUOHAIBHOTO
pa3Butus. Pa3BuTre )KUBOTHBIX OPTraHU3MOB C MIPEBPALICHUEM U 0€3 TIPEBPAIICHHUS

Obpa3zosanue nonosvix kiemok. Metio3 IloHaTre 0 TUIUIONAHOM U FaIUIOUAHOM HAbOpe XpOMOCOM B
kieTke. JKeHcKue U My>KCKHe MOJIOBbIE KIETKH — raMeTbl. Meiio3 Kak 0coObIil THIT JieJIeHUs KJIETKH.
IIepBoe u BTOpOE neneHue Menosa. [IoHATHE 0 ciepMaToreHese U 0OreHese

H3yuenue mexanuzma nacneocmeennocmu Havano ucciaenoBaHuil HacneACTBEHHOCTH OPTaHU3MOB.
[TepBriit Hayunblid TpyA I'. Menaens u ero 3HaueHue. JJoCTHKEHUsT COBPEMEHHBIX MCCIIEI0BaHUM
HACJICJACTBEHHOCTH OPraHU3MOB. Y CJIOBUS JJI1 aKTUBHOTO Pa3BUTUSI UCCIICJOBAHUN HACIIEICTBEHHOCTH B
XX B.

OchosHble 3aKOHOMEPHOCIU HACIeOCMBeHHOCMU opeanu3mos T1oHsATHE 0 HACIEACTBEHHOCTH U CIIOoco0ax
nepeayu MpU3HaKoOB OT poauTesiell moroMcTBy. Habop xpoMocoMm B opranusme. ['eH u ero cBoiicTaa.
I'enotun u penorun. U3MEeHUYUBOCTH U €€ TIPOSIBJICHUE B OpraHU3Me

3axonomeprocmu usmenyueocmu llonsarue 00 U3BMEHYMBOCTHU U €€ POJIU AJISi OPTaHU3MOB.
HacnencTBennas 1 HeHacaeICTBEHHAs U3MEHYMBOCTD. THIIBI HACIECTBEHHON (T€HOTHUITMYECKOH )
W3MEHYMBOCTH: MyTallMOHHAsI, KOMOMHATUBHASI.

Henacneocmeennas usmenuusocms IloHATHE O HEHACTIEACTBEHHON ((PEHOTHITMYECKON ) U3MEHYMBOCTH, €€
MIPOSIBIICHUU Y OPTaHU3MOB U POJIH B MX KU3HEAEATEIHLHOCTH. 3HAKOMCTBO C IPUMEpPaMH
HEHACJIEACTBEHHON U3MEHUYNBOCTH Yy PACTEHUN U )KUBOTHBIX.

Ocnoeguvl cenexyuu opeanuzmos llonstue o cenexuuu. Mcropust pazputus cenekiuu. Cenekuus Kak HayKa.
OO011ue MeTobI CENIEKIINH: UCKYCCTBEHHBINM 0TOOp, TuOpuan3anus, myrareHe3. Cenekius pacTeHui,
KUBOTHBIX, MUKPOOPTaHU3MOB. Vcrionp30BaHNue MEKPOOOB YEIIOBEKOM, MIOHSATHE O OMOTEXHOIOTHH
Jlabopamopmuvie pabomul:

3. BrisgBreHue HaCIEACTBEHHBIX U HEHACIEICTBEHHBIX MPU3HAKOB Y PACTCHHM pa3HbIX BUOB

4. W3yueHue M3BMEHYMBOCTH Y OPTraHU3MOB

Tema 4. 3akonomeprocmu npouCcxoxcoenuA u pazeumus xcuznu na 3emae (20 u)

IIpedcmasnenus 0 603HUKHOBEHUU HCUSHU HA 3emie 8 ucmopuu ecmecmeo3nanus [ UnoTesst
npoucxoxaeHus xku3Hu Ha 3emie. Onbitel @. Pequ u JI. [lactepa, onpoBepratoliye runoressl

0 CaM03apOXKIECHUU )KU3HU

Cospemennvie npedcmasnenus 0 03HUKHOBEHUU JHcU3HU Ha 3emne buoxumudeckas runoreza A 1.
Omnapuna. YciioBust BOSHUKHOBEHHS >ku3HU Ha 3emuie. ['unoresa J[x. Xonaeiina

3unauenue homocunmesa u 6uonocuuecko2o Kpy2ogopoma geuecms 6 pazeumuu Hcusiy OcoOeHHOCTH
NEepBUYHBIX OpraHn3MoB. [TosiBnenune aBToTpohoB — 1uaHoOaxkTepuil. i3aMeHeHus yciaoBuil )KU3HN Ha
3emite. [Ipuunnsl u3mMenenuii. [losBnenue Ouocdepsl

Omanwi pazeumus xcuznu Ha 3emne OO0ILee HAITPABICHUE IBOIIOLMH KU3HHU. Jpbl, IEPUOABI U ATIOXU B
ucropuu 3eMiu. BbIxo OpraHn3MoB Ha Cylly. JTanbl pa3BUTHUS KU3HU

Hoeu pazsumus opeanuuecko2o mupa 6 buono2uu Bo3HuKHOBEHUE HJIeil 00 HBOJIIOIUH KUBOTO MHUpA.
Teopus aomronuu K.-b. Jlamapka

Yapnz dapsun 06 36onoyuu opeanuveckozo mupa VccnenoBanusi, nposeaéHusle Y. /lapBuHOM.
OcCHOBHBIE MOJIOKEHUS IBOJIOLUYU BUAOB, U3J0KeHHbIe JlapBUHOM. [[BHXKyIue CUilbl Ipoliecca
HBOJIIOIIH: U3MEHYUBOCTb, HACIIEICTBEHHOCTh, OOpb0a 3a CyIIECTBOBAaHUE U €CTECTBEHHBIH 0TOOP.
Pesynbrate! sBosmonnu. 3nauenue padot Y. J[apsuna

Cospemennvie npedcmasnenus 06 36omoyuu opeanuiecko2o mupa Ionynsnus Kak eANHULA 3BOJIIOLHH.
Bakneime NoHATHS COBPEMEHHON TEOPUH SBOJIIOLIMH

Buo, eco kpumepuu u cmpykmypa Bun — ocHOBHasi cuctemaruyeckas eauHuia. [IpusHaku Buja kak ero
kputepud. [lomynaunn — BHYTpUBUIOBasI TPYNIIUPOBKA POJACTBEHHBIX ocobei. [Tomymsiuust — gopma
CYLIECTBOBAaHMsI BU/1a



e [Ipoyeccwl obpazosanus 6uoos BunoodbpazoBanue. [loHaTne o MUKpO3BOTIOIUHU. THITBI
BU000pa30BaHus: reorpaduyeckoe U OMOIOTHIecKoe

e Makpoasonioyus Kaxk npoyecc nosasieHus Ha08UOOBbIX 2PYNN Op2aHu3MOo8 Y CIIOBUS 1 3HAUCHUE
muddepennnanuu Buga. [lonstae o makposBosonnu. JlokasareabcTBa Mpolecca IBOTIOLNN:
MAJICOHTOJIOTHYECKUE, SMOPHOJIOTHUECKUE, aHATOMO-MOPQOIoruyeckie (pyAMMEHTHI U aTaBU3MBbl)

e OcnosHvie Hanpagnenus s6ooyuu Ilporpecc u perpecc B )xuBoM mupe. HanpapneHus: 61010ruueckoro
nporpecca: apomopho3, HAHOoaAaNTanus, o0IIas JereHepalus OpraHn3MoB

o [Ipumepbl 360110YUOHHBIX NPEOOPA308aHULL HCUBbIX opeanuzmoe O000IIeHNe paHee H3yYEHHOTO
MaTepuaia 00 SBOIIOIUHU. DBOIIOLUS — JUIUTEIbHBIA UCTOPHUUECKUI MPOLIECC. DBOIIOLUOHHBIE
npeoOpa3oBaHus )KUBOTHBIX M pacTeHUH. YPOBHH ITpeoOpa3oBaHuit

e OcHosHble 3aKOHOMEepHOCTU 26800YUU 3aKOHOMEPHOCTH OUOJIOIMYECKOM 3BOIIOIUH B PUPOJIE:
HeoOpaTUMOCTh Ipoliecca, TPOrPECCUBHOE YCIOKHEHHE (DOPM KU3HU, HEIPOTPAMMHUPOBAHHOE PA3BUTHE
KU3HH, a/IalITAlllH, TIOSBIICHUE HOBBIX BHJIOB.

o Yenosex — npedcmagumensd HCu0mMHo20 Mupa IBONIONMS IpUMATOB. PaHHUE Npe Ky TpUMaToB.
I'omunugsl. CoBpeMeHHbIe YeI0BEKOOOpa3Hbie 00€3bsHBI

e DgoatoyuonHoe npoucxodcoenue yerosexa Haxomnenne GakToB 0 MPOUCXOKICHUH YETIOBEKA.
JlokasarenbCTBa POJICTBA YEIIOBEKA U )KUBOTHBIX. BaxkHel e 0cOOEHHOCTH OpraHu3Ma 4eJI0BeKa.
[IposiBneHne OUONIOrMUECKUX U COIMABHBIX ()aKTOPOB B MCTOPUUECKOM MPOLIECCE MPOUCXOKICHUSI
yenoBeka. OO1IeCTBeHHBIN (COIMaNIbHBIN) 00pa3 )KU3HU — YHHKAJIbHOE CBOMCTBO YEJIOBEKA

e Pannue smanvi 360110YUU Yerosexka PanHue npeaku yenoseka. [lepexon Kk mpaMOX0KIEHUIO —
BBIIAIOIIMIACS ATAl SBOMIONHH YesioBeka. CTaauu aHTPOIIOTeHe3a: MPEeAIIECTBEHHUKY, YETIOBEK YMEIbIH,
JTPEBHEUIINE JIHO/IU, TPEBHUE JIFOJU, COBPEMEHHBIN YEJIOBEK

o [lo30Hue smanwl 3801104ulU Yenoseka PaHHNE HEOAHTPOIIBI — KPOMaHbOHIIBI. OTIUYHUTEIbHbIC TPU3HAKU
COBpPEMEHHBIX JIto/iel. bruocoruanbHas cylHoCTh YelioBeka. BausHue conuanbHbIX (pakTopoB Ha
JeCTBHE €CTECTBEHHOTO0 0TOOPa B ICTOPUUYECKOM Pa3BUTUU YEJIOBEKA

o Yenoseueckue pacwl, ux poocmeo u npoucxodicoerue YenoBek pazymMHbiii — noaumopdusiii Bu. [lonstue
o0 pace. OcHoBHbIe TUTIBI pac. [IponucxoxaeHne u poJaCcTBO pac

o Yenosek kak sicumenv buocgepul u e2o rusHue Ha npupody 3emau YenoBek — KuUTens ouochepsl.
Brnusinue yenoBeka Ha 6uocdepy. YciokHEHHE U MOILITHOCTh BO3/ICHCTBUS UeloBeka B Ouocdepe.
CoxpaHeHue KU3HU Ha 3eMiie — TJIaBHAS 33J]aua YeIOBEYeCTBa

e JlabopamopHas paboma:
5. IIpucrnocobaeHHOCTh OPraHu3MOB K cpeie OOMTaHus

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

o Venosus swcuznu na 3emne Cpelpl KU3HU OPraHU3MOB Ha 3emJiie: BOJIHAsA, HA3eMHO-BO3/1YIIIHAs,
MOYBEHHAs, OPraHU3MEHHAs. Y CJIOBUS )KM3HU OPraHU3MOB B Pa3HbIX cpefax. DKOJIOTHIecKue GpakTophl:
abuoTuyeckue, OMOTUYECKHE U aHTPOIIOTEHHbBIE

o  Obwue 3aKoHbl Oelicmeus pakmopos cpedvl Ha OP2aHUu3Mbl 3AKOHOMEPHOCTH JIeHCTBUS (PaKTOPOB CPE/IbL:
3aKOH ONTHMYMa, 3aKOH HE3aMEHUMOCTH (akTopa. BiusHue sxonornueckux pakTopoB Ha OpraHU3MBI.
[TeproM4HOCTD B ’KM3HU OPraHu3MoB. POTONEPHOAN3M

o [IpucnocobreHHocmb OpeanusmMos K oeucmeauro pakxmopos cpedvt IIpumepsl TPUCTIOCOOTCHHOCTH
opranu3moB. [lonsTre 06 agantauuu. PaznooOpasue ananrtanuii. [loHsTHe 0 )kxU3HEHHON (opMe.
DKOJIOTUYECKHE TPYIIIBI OPraHU3MOB

e buomuueckue cesa3u 8 npupode buoTudeckue cBA3U B IPUPOJIE: CETH MUTAHUS, CIOCOOBI T0OBIBAHUS
nuiy. BzaumoaeicTBue pa3HbIX BUJIOB B IPUPOTHOM COOOIIECTBE: KOHKYPEHIIMSI, MyTyallu3M, CHMONO03,
XHUITHUYECTBO, Mapa3uTu3M. CBS3M OPraHu3MOB pa3HbIX BUJOB. 3HaUCHHUE OMOTUYECKHX CBSI3Ei

®  Bzaumocssazu opeanusmos ¢ nonynayuu [lonymnsus kak oco0ast HaopraHu3MeHHas cuctema, popma
CyllecTBOBaHMs BUa B mpupose. [lonarue o nemorpaduueckoit 1 MpocTpaHCTBEHHON CTPYKTYpe
nonynsuy. KonndecTBeHHbIE MTOKA3aTENN MOMYJISIIIUUA: YUCIEHHOCTD U IIJIOTHOCTh

o  Dynxyuonuposanue nonyrayull  npupoode Jlemorpapuieckre XapakTepuCTUKN MOMYJIALINN:
YHCIIEHHOCTD, INIOTHOCTh, POXK/1a€MOCTh, CMEPTHOCTh, BBKMBAEMOCTh. Bo3pacTHas cTpyKTypa
MOMYJISILUH, TTOJIOBAs CTPYKTYpa nomysun. [lomynsus kak 6uocucrema. J[nHaMUKa YUCIEHHOCTH U
TUTOTHOCTH TIOTTYJISIIIUH. PeryIsius 9ucieHHOCTH oMYA



e [Ipupoonoe coobwecmso — buoceoyenos IpuponHoe cooOIIECTBO Kak OMOIIEHO3, €ro IPYCHOE CTPOSHUE,
HKOJIOTUYECKUE HUIIH, TUILEBbIC IIeTU U CETU NMUTaHUs. [ TaBHBIN NPU3HAK MPUPOJIHOTO COOOIIECTBa —
KPYrOBOPOT BEIIECTB M MOTOK dHepruu. [loHsTHe 0 6noTone. Poib BuaoB B OMolieHO03e

e bBuoceoyenosvl, skocucmemul u 6uocgepa IKOCUCTEMHAs] OpraHU3aIHs KUBOH IPUPOIBI.
OyHKIIMOHAIBHOE Pa3JInyKe BUAOB B 3KOCHUCTEMaX (IIPOU3BOIUTENH, TOTPEOUTEIH, Pa3iaraTelin).
OCHOBHBIE CTPYKTYPHBIC KOMITOHEHTBI SKOCHCTEMBI. KpyroBopoT BEHIECTB U MPEBPALICHUS YHEPTUN —
OCHOBHOM mpu3HaK 3kocucteM. bruocdepa — rnobdanpaas sxocucrema. B.M. Bepuanckuii o 6uocdepe.
KoMmoHeHTHI, XapaKTepU3yIOIIUe COCTaB U CBOMCTBAa OMOCQEPHI: )KHUBOE BEIIECTBO, OMOTEHHOE BEIIECTBO,
KOCHOE BEIIIECTBO, OMOKOCHOE BEIIECTBO. PoJIb )UBOTO BemecTBa B buocdepe

o Pazeumue u cmena npupoonsix coooujecms CaMopa3BUTHE OMOTEONIEHO30B M X cMeHa. CTauu pa3BUTHS
ouoreoreHo30B. [lepBUYHbBIC U BTOPHYHBIC CMEHBI (CYKIIECCHH). Y CTOWYMBOCTH OMOTCOIICHO30B
(akocucTeM). 3HaYCHUE 3HAHUN O CMEHE IPUPOIHBIX COOOIIECTB

e  Mmnocoobpaszue buoeceoyerosos (3xocucmem) OO00IICHUE paHee U3yUYEHHOTO MaTepraia. MHOrooopasue
BOJIHBIX SKOCHUCTEM (MOPCKHUX, PECHOBOJAHBIX) M HA3EMHBIX (€CTECTBEHHBIX U KYJIbTYPHBIX).
ATpoOHOTreoIeHO3bI (arpOdIKOCUCTEMBI), UX CTPYKTYpPa, CBOMCTBA U 3HAYCHUE JUTSI YEJIOBEKA U TIPUPOJIBI

e  OcHo6Hble 3aKOHbL YCIMOUYUBOCIU HCUBOU NPUPOoObl LINKIMIHOCTH MTPOIIECCOB B IKOCHCTEMAX.

VY CcTOiUMBOCTD PUPOAHBIX IKOCUCTEM. [IpUYMHBI yCTOMYMBOCTH KOCHCTEM: OMOIOTHYECKOE
pasHooOpa3ue U CONPSHKEHHAS YUCIICHHOCTh UX BUJIOB, KPYTOBOPOT BEIIECTB U TIOTOK SHEPTHH,
MUKIMYHOCTH MPOLIECCOB

e Dxonocuyeckue npodremul 8 buocgepe. Oxpana npupoosr O6001IeHUE paHee U3yYEHHOT0 MaTepHara.
OTHoOIIIEHUE YeNIOBEeKa K MPUPOJIC B HCTOPUH YesioBeuecTBa. [IpobieMbl Onochepbl: HCTOLICHHE
MIPUPOJHBIX PECYPCOB, 3arpsi3HEHNE, COKpaIIeHHe OMOJIOTHYECKOT0 pa3HooOpasus. Pemenne
IKOJIOTHYECKUX MPOOIieM OHocephl: pallHOHAILHOE HCIIOJIb30BaHHE PECYPCOB, OXPaHa MPUPOJIBI,
BceoOIIIee KOIOrHIeckoe 00pa3oBaHNe HACETICHHUS.

e Jlabopamopnas paboma.

6. OreHka KauecTBa OKPYKAIOIICH CpeIbl
e  OKcKypcus 8 npupooy:
1. WM3yuenue u onucaHue IKOCUCTEMbI CBOEH MECTHOCTH»
IOKeKypeus:
«Becennue siBIeHHS B IPUPOE» WK «MHOT000pa3ue sKMBOro MUpay (10 BEIOOPY YUUTEIIS).




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA

Ne Tema Kouaun4vecTBo yacoB | JlabopaTropHble
n/n padoThI
1 Tema 1. O01mMe 3aKOHOMEPHOCTH JKU3HU 3)
2 Tema 2. 3aKOHOMEPHOCTH KU3HHU Ha KJIETOYHOM YPOBHE 10 2
3 Tema 3. 3akOHOMEPHOCTH KU3HU HA OPTaHU3MEHHOM YPOBHE 17 2
4 Tema 4. 3akoHOMEPHOCTH IPOUCXOKACHUS U PA3BUTHS JKU3HU 20 1
Ha 3emie
5} Tema 5. 3aKOHOMEPHOCTH B3aMMOOTHOILLIEHUN OPraHU3MOB U 15 1
Cpensl
UTOro 67 yacoB 6
PE3EPB 1 yac
Rf

EHJIAPHO-TEMATUYECKHWH IJIAH



Tema
ypoka

Jomauinee
3aiaHue

1 Buosorust — Hayka 0 ;KHBOM MHpE § 1 (mepeckasars), Tabumna
2 MeTo/1bI OMOJIOTHUYECKUX UCCIICTOBAHUI § 2(mepeckazaTp), Tabauna
3 OOmue CBOMCTBA JKMBBIX OPTaHN3MOB §3(mepeckazatp)

4. MHoroo6paszue GopM KH3HU §4(mepeckazars),)

5 O060011eHne U cucTeMaTu3anys 3HaHuH 1o TeMe «O01IIe 3aKOHOMEPHOCTH KU3HI» ¢. 19-20 (muceMeHHO

6 MHoroo0pa3sue KIeToK (BBIY4HTB) § 5

7 XUMHYECKUE BELIECTBA B KIETKE § 6(mepeckasars)

8 CTpoeHue KISTKH § 7(BBlyunTh) TAOIHIIA

9 Opranou/p! KICTKH ¥ UX QyHKIHH §8 (BblyunTh) TabIMIA

10 OOMeH BelecTB — OCHOBA CYIIECTBOBAHMS KIIETKH §9 (mepeckasarp)

11 BrocunTes Genka B KHUBOH KIIETKE § 10 (BeIyunTh

12 BuocunTtes yrneonoB — ¢oTtocunTes § 11(Beryunts dassl),

13 ObecrieyeHue KIETOK YHepruei § 12 (mepeckasathb)

14 Pa3MHOXkeHHE KICTKU U €€ JKU3HEHHBIN LUK § 13(mepeckasThb)

15 O0o00m1IeHNe ¥ CHCTEMaTH3aIMs 3HAHUH 110 TeMe «3aKOHOMEpPHOCTH XKM3HU Ha KIICTOYHOM YPOBHE

16 OpraHu3M — OTKpPBITas )KUBas cucreMa (buocucrema) § 14(nepeckasars)

17 IIpuMuTHBHBIC OpraHu3Mbl. bakTepuu 1 BUPYCH § 15(BBIyunTS)

18 PacTuTenbHbIi OpraHi3M U ero 0COOEHHOCTH § 16(BbIyunTh)

19 Msuoroo0pasue pacTeHHi 1 3HaYCHHE B IPHPOJE § 17(mepeckasatsp)

20 Opranu3Mbl apcTBa rpHOOB M JIMITAHHUKOB § 18(BbIyunts)

21 JKMBOTHBII OPraHU3M U €ro 0COOEHHOCTH § 19(BBlyuHTS)

22 MHoOroo0pasue KUBOTHBIX § 20(nepeckasars)

23 CpaBHeHHe CBOICTB OpraHM3Ma YeJIOBEKa M AKHUBOTHBIX § 21(mepeckasatsp)

24 Pa3MHOKeHUE KUBBIX OPraHU3MOB § 22(BbIyunTh)

25 MupuBunyansHOe pa3BUTHE OPTaHU3MOB § 23(BBIy4HTB)

26 O06pazoBaHue MOJIOBBIX KIETOK. Meiio3 § 24(BbIyunTh)

27 M3ydeHne MeXxaHu3Ma HaCJIeICTBEHHOCTH § 25(mepeckazatp)

28 OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH OPraHU3MOB § 26(mepeckasatsb)

29 3aKOHOMEPHOCTH U3MEHYHBOCTH § 27(mepeckasatnp)

30 HenacrencrseHHas H3MEHUYNBOCTh § 28(mepeckasars)

31 OCHOBBI CEJIEKIIUH OPTaHNU3MOB § 29(mepeckasars)

32 O0o01IeHye ¥ CHCTeMaTH3aIMs 3HAHUH 110 TeMe «3aKOHOMEPHOCTH KHU3HH Ha OPraHHM3MEHHOM YPOBHE»

33 [pencraBneHust 0 BOSHUKHOBEHHH XM3HU Ha 3eMJIe B HCTOPHU €CTECTBO3HAHUS § 30(mepecka3zars) Tabnuna
34 CoBpeMeHHBIE MTPECTABICHHS O BOSHIKHOBCHUH KIU3HH Ha 3eMiie § 31(mepeckasars)

35 3HaveHne (OTOCHHTE3a i OMOJIIOTHYECKOTO KPYTOBOPOTA BEIIECTB B PA3BUTHHU JKU3HHU § 32(mepeckasars)

36 Drarnsl pa3BUTHS JKU3HU Ha 3emiie § 33(mepeckaszarp) Tabauna
37 Vneu pa3BuTHs OPraHUIECKOrO MHUpa B OMOJIOTHU § 34(mepeckasath) Tabnuia
38 Yapnz JlapBuH 00 3BOIOLINH OPTaHHYECKOTO MUpa § 35(mepeckasars)

39 CoBpeMeHHBIE MTPeCTaBICHHs 00 3BOJIIOIIH OPTaHMIECKOTO0 MUpa § 36(mepeckasars)

40 Bup, ero kputepuu u cTpykTypa § 37(mepeckazarp) Tabauna
41 I[Iporteccel 00pa3oBaHKs BUIOB § 38(mepeckasarh) Tabnuia
42 Makpo3BoJTIOLNs KaK MPOLECC MOSIBICHUS HA/IBUJIOBBIX TPYIII OPraHU3MOB § 39(mepeckazatp)

43 OCHOBHBIE HAIPaBJICHHUS IBOJIIOIIIH § 40(mepekasatp) Tabamma

44 IIpuMepsI YBOMIOLIMOHHBIX TPe0Opa30BaHMid )KUBBIX OPTaHI3MOB § 41(mepeckasars)

45 OCHOBHBIE 3aKOHOMEPHOCTH YBOJIOLNH § 42(nepeckazatp) Tabauna
46 YesioBek — NpeCcTaBUTENb KUBOTHOTO MUpa § 43(nepeckasatp) Tabnuna
47 DBOJIIOIIMOHHOE TPOUCXOXKICHUE YeJIOBEKa § 44(mepeckasathb)

48 PanHue >Tars! SBOIIONMN YEI0BEKA § 45(nepeckasars) Tabnuma
49 TTo3Hue HTalbl DBOIIONMN YETI0BEKA § 45(nepeckasars) Tabnmma
50 YenoBeueckue pachl, UX POJICTBO U NPOUCXOKICHUE § 46(nepeckasatp) Tabuuna
51 YenoBek Kak JKUTeNb Onocepsl U ero BIAMsSHHUE Ha IPUPOY 3eMITH § 47(nepeckasats) Tabnuna
52 O060011eHNe U cucTeMaTU3alysl 3HaHUH 10 TeMe «3aKOHOMEPHOCTH TPOMCXOKICHUS M PA3BUTHI )KU3HU Ha 3emiie»

53 YcioBus KU3HU Ha 3emiie § 48(mepeckazatp) Tabumma
54 OOmue 3aK0HbI AeHCTBHS ()aKTOPOB CPEIbI Ha OPTaHU3MBI § 49(mepeckasars)

55 [IprcnocoOIeHHOCTh OPraHU3MOB K JACHCTBUIO (DAaKTOPOB CPEIbI § 50(mepeckasarh)

56 buoTtnueckue ¢34 B IpUpoe § S1(mepeckasats) Tabnuna
57 [onysinuu § 52(mepeckazatp)

58 ODYHKIIMOHUPOBAHKE MOMYIISIIHNA B IPUPOJIE § 53(mepeckasars)

59 IIpupogHOE CO00IIECTBO — OHOTEOIICHO3 § S54(mepeckasars)

60 BroreorieHo3bl, 9KOCHCTEMBI 1 Ouocdepa § 55(mepeckasatp)

61 IIpomeskyTouHAasi aTTecTalMs (TeCTHPOBAHME)




62 PasBuTne 1 cMeHa IPUPOAHBIX COOOIIECTB § 56(mepeckazarsn)
63 MHoroo0pasue 6uoreoleH030B (IKOCUCTEM) 3amucH B TeTpaau
64 OCHOBHBIE 3aKOHbI YCTOWYMBOCTH JKUBOH MPUPOJIBI § 57(mepeckasatsb)
65 OCHOBHBIE 3aKOHBI YCTOWYMBOCTH JKUBOI MPUPOIBI

66 Okosnornueckue npodieMsl B onocgepe. Oxpana npupoIbt § 58(mepeckaszarsn)
67 JKcKkypeusi B ipupony «V3yueHne u onucaHnue YKOCUCTEMBI CBOCH MECTHOCTHY» OTyer

68 O060011eHIE U cUCTEMaTU3aIMs 3HAHUHU 110 TeMe «3aKOHOMEPHOCTH B3aMMOOTHOLICHUI OPraHNU3MOB U CPEIbI»

KoHTpo/ibHO-U3MepHTeIbHbIe MAaTEePHAJIbI
Jnist OTCIIeKMBAHUS JUHAMHUKY PE3yIbTATUBHOCTH YUAIUXCSl TPUMEHSIOTCS Pa3IudHbIe (HOPMBI KOHTPOJIS:

Bua koHTpoJIs

KosmnuecTBo yacoB (pador)

JlaGopaTopHbie pabOThI

6

Ob6o06maromue ypoku

5

TecToBBIN KOHTPOJIH *

10 KQKI0U TEME

IToxroroska cooOIIEeHUI

B KOKIOU TEME

CocraBieHue TabIuIl B TETPaIu

B KaXXIIOU TEMeE

Bxoxnas nuarHoctudeckas pabora

1 (centsiOpp)

ITomxyronosas auarHocTuyeckas padbora

1 (nexaOpn)

WrtoroBelii KOHTpOJIb (MIpOMEXKYTOUHAs aTTecTanus)™

1 (mai)

*KoHTponbHO-U3MepuTenbHble MaTepuansl. buonorus. 9 kinacc / Coct. H.A.boraanos. — M.: BAKO, 2013.

Kpurtepun onennBanus™

Otmerka OueHkKa yCTHOTO OTBeTa

OneHka BbINOJHEHUS MPAKTHYECKHX
(1adopaTopHbIX) padoT

Ouenka
BBINOJIHEHU
NPOBEPOYHBIX padoT

1. 3HaHNs, TOHUMAHUSA, TITyOUHBI
YCBOEHUS 00y4arOIIMCSI BCETO
00BEMa MPOrpaMMHOTO
Mmarepuana.

2. YMeHHs BBLIENSATH INIaBHbIC
MOJIOXKEHHUS B U3YYEHHOM
Mmarepuaie, Ha OCHOBaHHH (pakToB
Y IpuMepoB 0000111aTh, 1e1aTh
BBIBOJIbI, YCTAHABJIMBATh
MEXIpEIMETHBIE U
BHYTPHIIPEIMETHBIE CBSI3H,
TBOPYECKH NPUMEHSET
MOJTyYCHHBIE 3HAHUS B
HE3HAaKOMOM CHUTYaIHH.

3. OTcyTcTBHE OMHUOOK U
HEI04ETOB IPU BOCIPOU3BEACHUHI
M3y4EeHHOTO MaTepuaa, Npu
YCTHBIX OTBETaxX yCTpaHEHHUE
OTJENIBHBIX HETOYHOCTEH C
MOMOIIIBIO TOTIONHUTEIBHBIX
BOIIPOCOB YUHUTEIs, COOIIOIEHUE
KyJIbTYpBl YCTHOH peyu.

OTtmerka «5»

1) mpaBHUIIBHO OTMPEENNII IIETTh OTIBITA;

2) BHITOTHII paboTy B IIOJIHOM 00BEMeE C
co0ioieHIeM HeOOXOIMMOH TTOCIIeI0BATEIbHOCTH
MPOBEICHUS ONBITOB ¥ H3MEPEHHUH;

3) caMOCTOATEIBHO M PAIlMOHATIBLHO BHIOpA U
MOATOTOBWII JIJIsL OTIBITA HEOOXOJUMOE
000py0BaHNUE, BCE OMBITHI IPOBEN B YCIOBHSX H
pexrMax, 00ecIeunBaroIUX TOJydeHUE
Pe3yIbTaTOB U BBIBOJIOB C HAMOOJBIIEH TOYHOCTHIO;
4) Hay4YHO TPaMOTHO, JJOTHYHO OIHMCAJ HAOIIOACHUS
1 c(hopMyJIMPOBaI BBIBOJBI U3 OMbITa. B
MPE/ICTABICHHOM OTYETE NMPABWIBHO M AKKypaTHO
BBITIOJTHUJI BCE 3AIIMCH, TaOJIUIIBI, PUCYHKH, TPAUKH,
BBIYHCIICHHS U CAENall BBIBOJIBI;

5) mposiBiIsieT OpraHN3allMOHHO-TPYIOBBIC YMEHHS
(moaaepKUBAET YUCTOTY paboUYero MecTa U MOPSI0K
Ha CToJIe, YKOHOMHO HCIIOJIb3yeT PAaCXOIHBIE
MaTepHabl).

7) 3KCTIEPUMEHT OCYIIECTBIISAET 10 IUIaHY C YYETOM
TEXHUKH 0€30MaCHOCTH U MPaBHJ PabOTHI ¢
MaTepHajlaMH U 000pyAOBaHUEM.

1. BBITIONHIT paboTy
0e3 omMOOK 1
HEJIOYETOB;

2. pomyctuin He doinee
OJIHOT'O HEOYETA.

Otmerka «4» | 1. 3HaHUe BCEro U3y4eHHOTO
MPOTrPaMMHOI'0 MaTepHaa.

2. YMeHul BBIACTATE IJIaBHBIE
TIOJIO’KEHHUS B U3yYECHHOM
Mmarepuase, Ha OCHOBaHHH (pakToB
U IPUMEPOB 00001IaTh, JeNaTh
BBIBOJIbI, YCTAHABJIMBATh
BHYTPHIIPEIMETHbIE CBSI3H,
MPUMEHSTD MOyYSHHbIE 3HAHHS
Ha TIPaKTHKE.

3. He3nauurtensHble (HETpyObIe)
OLIMOKH ¥ HEJOUYETHI PU
BOCIPOM3BEACHUH H3YYEHHOTO
Marepuasa, coOJIr0IeHHe

1. OIIBIT IPOBOAMII B YCIIOBHUSIX, HE 00ECTIEYMBAIOIINX
JIOCTaTOYHOW TOYHOCTH M3MEPEHHI;

2. vy OBUIO JIOTYIIEHO J[BAa-TPH HE0YETA;

3. wim He Ooee 0 HOM Herpy0oii OMMOKK U OTHOTO
HeJovera,

4. WM SKCTIEPUMEHT IIPOBEJICH HE TIOJHOCTHIO;

5. MM B OIIMCAHUH HAOJFOAEHUH U3 OTBITA JOMYCTHII
HETOYHOCTH, BBIBOJIBI CJIEJIal HEMIOJIHBIE.

1. He Goitee OAHOM
Herpy0oi ommoku 1
OJIHOT'O HEI0YETA,

2. wir He 0ojee ABYX
HEJI0YETOB.




OCHOBHBIX IIPAaBUII KYJIBTYPHI
YCTHOH peun.

OtrMerka «3»

1. 3HaHMe W yCBOEHHUE MaTepHalia
Ha ypOBHE MHUHHMaJIbHBIX
TpeOOBaHMUI IPOTPaMMEI,
3aTpyIHEeHUe Ipu
CaMOCTOSATETLHOM
BOCIIPOM3BEACHNUH,
HE0OX0IMMOCTb HE3HAUYNTEIbHON
TIOMOIIIY TIPETIojaBaTells.

2. Ymenue paboTath Ha YpOBHE
BOCIIPOM3BEACHHS, 3aTPYAHCHUS
NP OTBETax Ha BUIOU3MCHEHHBIC
BOIIPOCHI.

3. Hamaue rpy6oit ommoOxwy,
HECKOJIBKUX HerpyObIX MpU
BOCIIPOM3BEICHUH U3YYCHHOTO
Marepuasa, He3HaYUTeIbHOe
HecoOIII0IeHe OCHOBHBIX TIPaBHII
KyJIBTYpBI YCTHOH peyu.

1. MpaBMIIBHO OTIPENEIIII IIENIb OTBITa; paboTy
BBITIOJIHSACT IPABIIIBHO HE MEHEE YeM HAIOJIOBHHY,
OJJHAKO 00BEM BBIIIOTHEHHOM YaCTH TaKOB, YTO
MO3BOJISIET TIOJTYYHUTh NPABUIIbHBIC PE3YIBTAThl U
BBIBOJIBI 110 OCHOBHBIM, TPUHIIMITHAIBHO BAXKHBIM
3aga4aM paboThl;

2. unu noabop 06opyaoBaHus, 0OHEKTOB,
MaTepuasoB, a TAK)Ke padoThI 110 HaYally OIbITa
MPOBEJ C TOMOIIBIO YYHUTEIS; HIIH B XOJIE
NPOBENICHUS OIIBITA H M3MEPEHUH OBIIN OIYIICHBI
OIIMOKH B OIMCAHUN HAOJIFIOACHHH,
(hOpMyIUpPOBAaHNH BEIBOJIOB;

3. ONBIT MPOBOIMJICS B HEPALMOHAIBHBIX YCIOBUIX,
YTO IPHUBEJIO K MOJTYYSHHUIO PE3yIbTaTOB ¢ OOoJbIIeH
HOTPEIIHOCTBIO; WIH B OTYETE OBUIN OIYILICHBI B
o01weif clo)KHOCTH He OoJiee IBYX OIIHOOK (B
3aIKCSAX eIUHNL, N3MEPEHHUSX, B BEIYMCICHUSIX,
rpadukax, TabJMuax, cxemax, u T.1.) He
NPUHLIMIHAIBEHOTO JUIsl TaHHOM paboThI Xapakrepa,
HO TIOBJIMSIBILIMX HA PE3YJIbTAT BHIOJIHEHHS;

4. nomyckaeT rpy0Oylo OIHOKY B X0JIe IKCIICPHUMEHTA
(B 00BsicHeHNH, B 0OPMIICHHH PaOOTHI, B
COOJIIOACHHUH MTPABHJ TEXHUKH 0€30MaCHOCTH IPH
pabote ¢ MaTepranaMu 1 000pyJOBaHUEM ), KOTOpast
UCTIPaBIsIeTCA 110 TPEOOBAHUIO YUHTEIISL.

1. He Gonee BYX
TpyOBIX OIIMOOK;

2. unm He Oonee
OJTHO¥ Tpy00it 1
OJIHOI HerpyOoi
OIIUOKH U OJTHOTO
HeJ04eTa;

3. unu He 6onee IByX-
TpeX HerpyobIX
OIINOO0K;

4., WM OqHOM
HerpyOOoit OIMOKY 1
TpeX HEJOYETOB;

5. Wi npu
OTCYTCTBHH OIIUOOK,
HO TPH HAJTMYUH
YeTBIPEX-TISITH
HEJI0YETOB.

OTtmerka «2»

1. 3HaHME U yCBOEHUE MaTepHuaa
Ha ypOBHE HIKE MUHUMAJIBHBIX
TpeOOBaHUil MPOrpaMMmel,
OTJIeNIbHBIC TIPE/ICTaBICHHUS 00
M3y4eHHOM MaTepHae.

2. OTcyTcTBUE YMCHHMI paboTaTh
Ha ypOBHE BOCIIPOHM3BE/ICHUS,
3aTpyIHEHUs [IPU OTBETaxX Ha
CTaH/IapTHBIEC BOTIPOCHI.

3. Hammmane HECKOJNBKHUX TPpyObBIX
OIIMOOK, OOJIBIIIOTO YHCIIA
HerpyOBIX IPH BOCIIPOU3BECHUH
W3y4EeHHOTO MaTepuaa,
3HAYUTENHbHOE HECOOII0IeHNe
OCHOBHBIX IIPaBHJI KYJIbTYDBI
YCTHOH peuu.

1. He ompeneNHI CaMOCTOATEIBHO LIENb OIIBITa;
BBITIOJTHAI Pa0OTy HE TMOJHOCTBIO, HE TIOATOTOBHII
HY)KHOE 000pyI0BaHHE U 00BEM BBHIIIOJTHEHHON
9acTu pabOThI HE TIO3BOJIACT CIIENIATh MPABHIbHBIX
BBIBOJIOB;

2. WK OTBITHI, U3MEPCHHUSI, BEIYUCICHHUS,
HAOJIFOICHUS MPOU3BOIUIINCH HETIPABIIIBHO;

3. Wi B Xo/ic pabOTHI U B OTYETE OOHAPYKUIHCH B
COBOKYITHOCTH BCE HEJOCTATKH, OTMCUCHHEIC B
TpeOOBaHUIX K omeHKe "3";

4. morryckaet nBe (1 O6oee) rpyObie OmMOKH B X01e
JKCIIEPUMEHTA, B 00BSICHEHUH, B O(OPMIICHUN
paboTEI, B COOTIOJICHUH TIPABHIT TEXHUKH
0e30MmacHOCTH TIpH paboTe C BEIIECTBAMA U
000pyI0BaHHEM, KOTOPBIC HE MOXKET HCIPABUTh
Jlaxke 1Mo TpeOOBAHUIO YUHUTES.

1. nomycTun yucno
OIMOOK M HEJOYETOB
IpeBocxoasuiee
HOpPMY, IIpU KOTOPOH
MOXeET OBITh
BBICTaBJIEHA OIICHKA
ng-

2. WK eciu
MIPABUIIBHO BBIOTHUI
MEHee MOJIOBUHBI
paboTEhL.

MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUHACKOM ®EJEPAIIUA

Munucrepcrso o0pazoBanust 1 Hayku PecnyOsmmkn bypsarus

KomuteT mo o6pazoBanuio ropoaa YJjaan-ym

MAOY "Bypsarckasa rumaazust Ne29"" r.Yiaan-yYm"

PACCMOTPEHO

Ha 3acemanuu MO

COI'JTACOBAHO
3am nupekTopa no YBP

YTBEPXIEHO
Hupexrop




Teipxeera H.C Pomanosa C.C Honnpos b.A

[Tpuxa3 Nel198 ot «29» npuka3 Nel99 ot «01» [Tpuxa3 Ne200 ot «01»
aBrycra 2023 . ceHtsiOpss 2023 1. ceHtsiops 2023 T.
PABOYASA TPOTPAMMA

ydeOHoro npeamera «buoJsiorusi. BazoBblii ypoBeHb»

I 00yJaroImuxcs 9 KiraccoB

Yaan-Ym.2023 roa

MNOSACHUTEJIBHASA 3AIIMCKA

Pabouasa npozpamma no 6uonozuu 9 Kknacca cOCTaBIeHA B COOTBETCTBHH CO CIIETYIOIIMMHU JOKYMEHTaMU:
- @enepanbHbII rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOIO 00IIEro 00pa3oBaHMs BTOPOTO
nokosienus Ilpukaz MO P® Ne1897 ot 17.12.2010r.

- [IpumepHOIl mporpaMmMBbl OCHOBHOT'O 00111er0 00pa3oBaHus O OMOJIOTHH.

- OcHoBHas oOpa3oBarenbHas MporpaMMa OCHOBHOTO o01iero oopazoanust MAOY OIII NeS Tlpukas ot
28.08.15r Ne60.

- YueOnsiit mian MBOY COI Ne 19

- buonorus. 5-9 xnaccel: mporpamma / aBt.-cocT. U.H.ITonomapésa, B.C.Kyumenko, O.A.KopHuiosa,

A.T" Iparomunos, T.C.CyxoBa. — M.: Benrana-I'pag, 2017.

- yuebnuk [Tonomapesa 1.H., Kopaunosa O.A., Uepnosa H.M. buonorus. 9 xnacc. — M.: Bentana-I'pad, 2019.
[Tporpamma peanusyercs 3a 68 uacos
Ilpomesiccymounana ammecmayus IPOBOJUTCSA 1O TpaguKy B GopMe mecmuposanus.

IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA «BUOJIOI'US» k koHIy 9 kiacca
N3yuenue kypca «buonorus. 9 kinacc» J0MKHO OBITh HAIIPABIIEHO HA OBJIAJICHUE 00YYarOIIMMHUCS CIEAYIOLINX
YMEHUH U HaBBIKOB:

Buinycknux nayuumcs:

® XapaKTCpPpU30BaATb 06H_II/Ie OHOJIOrHYeCcKue 3aKOHOMCEPHOCTH, UX MMPAKTHUYCCKYIO 3HAYUMOCTD,



MCIIOJIb30BATh METO/IbI OMOJIOTHUECKON HAYKHU JJISl M3y4eHHUs OOIIMUX OMOJOrMYECKIX 3aKOHOMEPHOCTEH:
HAOII0AaTh M OMKCHIBATh KJIETKH HA TOTOBBIX MUKPOIIPENaparax, YKOCUCTEMbI CBOCH MECTHOCTH;
UCIOJIb30BaTh COCTABIIAIONINE IPOEKTHON U UCCIIEI0BATEIbCKON AEATEIBHOCTH 10 U3YYEHHIO OOLINX
OMOJIOTNYECKUX 3aKOHOMEPHOCTEN, CBOMCTBEHHBIX )KMBOI NMPUPO/JIE; MPUBOIUTH 10KA3aTEIbCTBA
HEO0XOAMMOCTH 3aIIUTHI OKPYXKAIOIIEH CPEIbl; BHLACTATh OTIIMYUTEIbHbBIC TIPU3HAKU KUBBIX OPraHU3MOB;
CYIIECTBEHHbIEC IPU3HAKU OMOJIOTMUECKUX CUCTEM M OMOJOrMUYECKUX IPOLIECCOB;

OPHEHTUPOBATHCS B CUCTEME MMO3HABATEIBHBIX IEHHOCTEH: OLIEHUBATh HH(POPMAIIHIO O IESTETLHOCTH
YeJI0BEKa B IPUPOJE, TOIYIAEMYIO U3 Pa3HbIX HCTOYHHUKOB;

aHAJIM3UPOBATh U OLEHUBATh IIOCIEACTBUS JESITEIbHOCTH YEJIOBEKA B IPUPOJE.

PackpbIBaTh posib OMOJIOTHH B IPAKTUYECKOH IEATEIHLHOCTH JIO/ICH, POJIb PAa3IMUHBIX OPTaHU3MOB B
KHU3HH YEIIOBEKa,

CoOronate npaBuiia paboThl ¢ OMOIOrMUECKUMU TPUOOpaMH U HIHCTPYMEHTaMHU, ITpaBuiia padoThI B
KaOuHeTe OHMOJIOrHs;

PaboTath ¢ yBenuuuTEIbHBIME MIPHOOpaMH, HAOII01aTh MUKPOOOBEKTHI U MPOLIECCHI; I€TaTh PUCYHKH
MHUKPOIPENnapaToB, GUKCUPOBATH Pe3yIbTAaThl HAOIIOACHUH;

VYcTraHaBiIMBATh CBSA3b CTPOEHUS YACTEH KIIETKH C BBITOJHAEMBIMHU (DYHKIUAMM;

CpaBHMBAaTh XUMHUYECKUH COCTAB KHUBBIX OPIraHU3MOB U TE€JI HEXKUBOM MPUPO/IbI, J1e1aTh BHIBO/IbI HA
OCHOBE CPaBHEHMUS;

HaxomuTs cBsi3b cTpoeHUs U (YHKIUU KIETOK Pa3HBIX TKaHEH; PaCKpPBIBATh CYIIHOCTH MPOILIECCOB
KHU3HEJIEATENbHOCTH KJIETOK; BBIIEISATh CYIIECTBEHHbIE PU3HAKU CTPOEHUSI KJIETOK Pa3HbIX LApCTB;
JeTaTh BEIBOJIBI O €IMHCTBE CTPOCHHSI KJIETOK MPECTaBUTENICH Pa3HBIX IIAPCTB U O TOM, KaKOW 0OBEKT
umeet 6oJee CII0KHOE CTPOCHUE;

Jloka3pIBaTh POJCTBO OPraHM3MOB HA OCHOBE MX KJIETOYHOTO CTPOCHUS;

OOBSACHATH OOITHOCTH MPOUCXOKIACHUS M SBOJIIOLUU CUCTEMATHIECKUX TPYII PACTEHHUIA 1 )KUBOTHBIX Ha
IIpUMEpaxX CONOCTABICHUS OMOJIOTUYECKUX OOBEKTOB;

BbIsABIIATE 0COOEHHOCTH CpeJl OOMTaHUs, paCKphIBaTh CYIIIHOCTh IPUCIIOCOOICHUS OPraHU3MOB K Cpesie
o0UTaHuS;

Bbiensars cymiecTBeHHbIC TPU3HAKY BU/IA, OOBSCHITH MPUYMHBI MHOTOOOpa3us BUJIOB;
ApryMeHTHpPOBAaTh HEOOXOUMOCTh COXPAHEHHUSI OMOJIOTHIECKOTO Pa3HO00pas3usl Ik COXPaHEHHS
Oonocdepsl; aHATU3UPOBATH U OLIEHUBATD BIIMSIHUE JICATEIILHOCTH YeIOBEKa Ha Onocdepy.

BblnyCKHMK noJydum 603MOAHCHOCNIb HAYUYUMDbCAL.

BBIJIBUTATh TUITOTE3bI O BO3MOXKHBIX TOCJIEJCTBUAX IEATEIFHOCTH YEIIOBEKa B IKOCHCTEMAxX 1 Orocgepe;
apryMEHTHPOBAaTh CBOIO TOUKY 3pEHUS B XO/€ AUCKYCCUU MO 00CYKACHUIO TTI00aIbHBIX SKOJIOTHYECKUX
npobiem.

CamocTosTenbHO 00HapYKUBaTh U (POPMyYIHpPOBaTh YUeOHYIO POOIEMyY, ONPEAENATh Lelb yueOHOM
NeSITeTbHOCTH, BBIOMPATh TEMY IIPOESKTA WIIH UCCIICAOBAHUS 11O OMOJIOTHH;

BeiBurate Bepcuu perieHus: OnoJorH4ecKux U 3KOJIOrHYECKUX Mpo0iIeM;

Habnronate 6uonornuyeckre 00beKThl U IPOBOJUTH OMOJIOIHYECKHE IKCIIEPUMEHTHI;

PaboTath 1o miany, CBepsATh CBOU JIEHCTBHS C 1I€IIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKH
CaMOCTOSITENILHO;

[TmanupoBaTh CBOIO HHIMBUAYAIHHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO; padOTATh MO0 CAMOCTOSATEIHEHO
COCTaBJIEHHOMY IUIaHY, CBEPASACH C HUM M LIEJbIO JeSITEIbHOCTH, UCTIPABIIATH OLIMOKH, UCIIONIB3YS
CaMOCTOATENLHO TT01I00paHHbIe cpeacTBa ( B ToM uucie MHTepHeT);

Co3maBaTh CXeMaTHYECKHE MOJIENN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OMOJIOTHYECKOTO
00beKTa; MpeoOpa3oBhIBaTh OMOIOrMYECKYI0 HH(POPMALIMIO U3 OJTHOTO BUJA B APYTOl U BHIOMPAThH
yno0Hyto u1st cebst popMy duKcau U mpecTaBlIeHrus HHPOPMaIIUK; ONPEAEIIATh BO3MOKHbBIS
MCTOYHHUKH HEOOXOMMBIX CBEJICHUM, IPOU3BOAUTH OUCK MH(POPMAIINH, aHATU3UPOBATh U OLIEHUBATh €€
JTOCTOBEPHOCTb;

Co0:1ro1aTh MPUHIIMITE 3J0POBOT0 00pa3a KU3HU, PAllMOHAIBHOW OpraHu3alluy TPyAa U OT/AbIXA.

JInyHOCTHBIE:
19. Bocriutanue poccuiickoi rpaxk1aHCKON UICHTUYHOCTH: MAaTPUOTHU3MA, JTIOOBU U yBaxkeHUs K OTeuecTBy,

YyBCTBa T'OPAOCTH 3a CBOKO Poauny.



20.

21.

22,

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.
36.

®opMHpOBaHUE OTBETCTBEHHOTI'O OTHOLICHHUS K YYEHHIO, TOTOBHOCTh M CITIOCOOHOCTH 00yYaromuXcst K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHUBALIMH K YUYECHHIO U TIO3HAHUIO.

3HaTh OCHOBHBIE IPUHLUIIBI U ITPaBHJIa OTHOIICHUS K KUBOM MPUPOJIE, OCHOBHI 37J0POBOT0 00pa3a KU3HU
U 3710pOBbecOeperaronue TeXHOIOTuH.

ChopMupoBaHHOCTh TO3HABATEIILHBIX MHTEPECOB U MOTUBOB, HAIPABJICHHBIX HAa U3YYCHHE )KUBOKH
IIPUPOJIbl; UHTEIUIEKTYaIbHbIX YMEHUH (10Ka3bIBaTh, CTOUTh PACCYKICHUS, aHATU3UPOBATh, J€1aTh
BBIBO/IbI); 3CTETUUECKOI'O OTHOIIECHHUS K YKUBBIM OOBEKTAM.

DopMHUpOBaHUE JINYHOCTHBIX MPEICTABICHUN O LEIOCTHOCTU OKPYXKAIOIIEr0 MUpa, BO3MOXKXHOCTHU €r0
[IO3HAHUS U OOBSICHEHUS HA OCHOBE JIOCTH)KEHUIN HAYKH.

Oco3HaHMe eqUHCTBA U LIEJIOCTHOCTH OKPYXKAIOIIEr0 MUPa, BO3MOXXHOCTH €r0 II03HAaBa€MOCTH Ha OCHOBE
JOCTHKCHUM HAYKH.

®opMUpOBaHUE YBAKUTEIBHOTO OTHOILEHHSI K HCTOPUH, KYJIbTYpPE, HALLMOHAIBHBIM OCOOCHHOCTSIM,
TPaIULHSIM U 00pa3y KU3HU IPYTUX HAPOAOB, TOJIEPAHTHOCTH H MUPOIIIOOHS

Paszeumue nayuonanvnozo camocosnanus, popmuposanue HpagCmMeeHHbIX U 2padCOAHCKUX Ka4yecms 6
npoyecce pasHoobpazHoll MEOPUecKoll 0esmenbHOCHU

OcBoeHue colnanbHbIX HOPM, IPAaBUII TOBEIEHUSI, posiell 1 (OPM COLMAIbHON XKHU3HU B Ipynnax u
coo0IecTBax, BKIIOYast B3POCIIbIE COLIMAIbHBIE COOOIIECTBA, YUaCTHE B IIKOJILHOM CaMOYIIPABICHUH U B
OO0I1IECTBEHHOH KU3HU B IIpeJiesiaX BO3PACTHBIX KOMIIETEHLIUH.

Pa3BuTHe MOpaIbHOrO CO3HAHUS U KOMIIETEHLIMU B PELIEHUH MOPAJIbHBIX IP00JieM Ha OCHOBE
JIMYHOCTHOTO BbIOOpa, (hOpMUpPOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MIOBEACHNUS, OCO3HAHHOTO
1 OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHBIM MTOCTYIIKAM.

®opMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBE U COTPYAHUYECTBA C YUUTEIIMH, CO
CBEpCTHHKAMH, CTapPIIUMH U MIIAJIIMMH B IIPOIecce 00pa3oBaTeIbHON, OOIIECTBEHHO - TIOJIE3HOM
JESATEIIBHOCTH.

dopmupoBaHHE IIEHHOCTH 3/J0POBOrO M 0€30IacHOro 00pa3a XKHU3HU; YCBOSHHE IPaBIJI HHANBUIYAIbHOTO
Y KOJUIEKTUBHOT'O O€30I1aCHOT0 MOBEACHUS B UPE3BbIYAMHBIX CUTYALUAX, YTPOXKAIOLIUX KU3HU U
3JI0POBBIO JIFOZIEH, IPaBUJI IIOBEJCHUS B TPAHCIIOPTE U HA J10OpOrax.

DopMHUPOBaHUE OCHOB 3KOJOTMYECKOI0 CO3HAHUSA HA OCHOBE IIPU3HAHUS LICHHOCTH JKU3HU BO BCEX €€
MPOSIBJIICHUSX U HEOOXOMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKPY)KAIOIIEH cpefie U
PaLMOHAIBHOIO TPUPOJOIIOIB30BaHUS.

Oco3HaHMe 3HaueHUs! CEMbH B JKU3HU YeJIOBEKa U OOIIECTBA, IOHATHE IEHHOCTU CEMEMHOMN KU3HH,
YBKUTEIbHOE M 3a00TIMBOE OTHOUICHHE K YJI€HaM CBOEH CeMbH.

YMeHue npuMeHsATh NOJTyUeHHbIE 3HAaHUS B IPAKTUUECKOH 1eATeIbHOCTH

Oco3HaHue MOTpeOHOCTH ¥ TOTOBHOCTH K caMOOOPa30BaHUIO, B TOM YHCJIE B paMKaX CaMOCTOSTEIbHON
JeSITEIbHOCTH BHE LIKOJIbI; YMEHUE OIPENEATh )KU3HEHHbIE LIEHHOCTH, OOBSACHATH MPUYUHBI YCIIEXOB U
HeyJay B y4eOHOM eATeNbHOCTH, IPUMEHATH MOTy4YeHHbIE 3HAHUS B IPAKTUYECKOM IesATeTbHOCTH;
OneHuBaTh )KU3HEHHbIE CUTYAIlMH ¢ TOYKH 3pEeHUs 0€3011acHOr0 00pasa JKU3HU U COXPaHEHUS 3[J0POBbS;
Kpurtnueckoe OTHOIIEHNE K CBOMM IOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX IOCJIEACTBUS; YMEHHUE
MIPEe00IeBaTh TPYAHOCTH B MPOLIECCE JOCTHXKEHNS HAMEUEHHBIX LEIeH.

Mertanpeamerssbie:

4)

To3znasamenvuvie YVJI:

11. YMeHune caMoCTOSITENBHO ONPEAEIIATh 1IEIH CBOETro 00yUeHHMsl, CTABUTh HOBbIE 33J]auu B yueOe U B
M03HABATEJIbHOM J1€ATEIbHOCTH, pa3BUBaTh MOTHUBBI U UHTEPECHl IIO3HABATENIbHOM J1€ATEIbHOCTH.

12. OBnagets uccnen0BaTeNbCKON U MPOEKTHOM JesITeNbHOCThI0. HayunThest BUieTh mpoOemsl,
CTaBUTh BOIIPOCHI, BBIIBUTATh TUIOTE3bI, 1aBaTh ONPEAEICHUS MOHATUAM, KBaTU(PUIIUPOBATh,
HaOJI01aTh, JIeNIaTh BHIBO/IbI, 3alIUIIATh CBOM UJICH.

13. YMets paboTaTh ¢ pa3HBIMA UCTOYHUKAMHU OMOJIOTHYECKOW WH(POPMAIINN: HAXOTUTh
OMoIOrnYecKyto HHPOPMAIUIO B pa3IMYHBIX UCTOUHUKAX, AHAIM3UPOBATh U OLIEHUBATh
nHpopmarrio, mpeodpa3oBhIBATH €€ U3 OJJHOM (OPMBI B APYTYIO.

14. YmeHue co3naBath, IPUMEHATH U IPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJIEIH U CXEMBI JJIs
pelieHus: yueOHbIX U [TO3HABATENIbHbIX 3a/1a4

15. ®opmupoBaTh U pa3BUBATh KOMIIETEHTHOCTH B 00iacT ucnonaszoBanus UKT.

16. IlpoBoauTH HAOMIOACHNUS, CTABUTH 3JIEMEHTApHBIE SKCIIEPUMEHTHI U OOBACHATH MTOJTyYSHHbIE
pe3yJIbTaThI.



17.

18.

19.

20.

CTpOI/ITb JIOTUYCCKUEC PACCYKACHUS, BKIIIOYAIOIUC YCTAHOBJIICHUC TPUYINHHO-CIICACTBCHHBIX
cBs3eit. Mcronb30oBaTh yaeOHbIE TEUCTBUS 1Tl JOPMYITMPOBKH OTBETOB.

CpaBHMBATh U KJIACCH(PHULIUPOBATH, CAMOCTOSATEIILHO BHIOMPAst KpUTEPHH VIS yKa3aHHbBIX
JIOTUYECKUX ONEpaIlnid.

OHpGI[eJIHTB BO3MOXHBIC UCTOYHHUKHU HCOGXOI[I/IMBIX CBeHeHHﬁ, IIPOU3BOJUTH ITOUCK I/IH(i)OpMaI_II/II/I,
aQHAJIM3UPOBATH U OLEHUBATH €€ JJOCTOBEPHOCTD.

CocTaBlIsITh CXEMaTHUECKHUE MOZCIIN C BBIACICHUEM CYIICCTBCHHBIX XapPAKTCPUCTUK 00BEKTOB.

5) Peeynsmusnvie YV]]:

6.

10.

Oprann3oBaTh CBOIO y4eOHYIO JeSITEIbHOCTD: OMPEACTATH Leb PadO0Thl, CTABUTH 3a7auH,
IUTAHUPOBATh (PACCUUTHIBATH MOCIICAOBATEILHOCTD ICHCTBHIA U IIPOTHO3UPOBATH PE3YIbTATHI
paboThI).

CriocoOHOCTB BBIOMPATH IIEJICBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHSAX M MOCTYIKAX IO
OTHONICHHIO K JKUBOU MPUPOJIE, 3M0POBBIO CBOEMY U OKPYKAIOIIHX.

CaMOCTOSITEIBHO BBIJIBUTATh BAPHAHTHI PEIICHHSI TOCTABICHHBIX 3a/1a4, IPEABHICTh KOHCYHBIC
pe3ynbTaThl paboThl, BRIOUPAsi CPEACTBA JOCTUKEHUS 1Ie]IM. Y MCHHE COOTHOCHUTH CBOM JICHCTBUS C
TUTAHUPYEMBIM PE3yIbTaTOM.

PabGorats 110 IJ1any, CBEpsATb CBOU HeﬁCTBHH C IICJIBIO U, IIpH HCO6XOI[I/IMOCTI/I, HCIIPABJIATH
OLIMOKH CaMOCTOSTENBHO.

Bitanenne ocHOBaMu CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATUS PEIICHUN B OCYILIECTBICHUN
OCO3HAHHOT'O BHIOOPA B yUEOHOM 1 TIO3HABATEIILHOW JCSTEIBHOCTH.

6) KommyHnuxamuenvie YV/]:

5.
6.

7.

8.

IIpexmeTHbIE:

YMeHue ciynaTh U BCTyIaTh B JMAJIOr, y4aCTBOBATh B KOJUJIEKTUBHOM OOCYKJIEHHH ITPOOIIEM.
YMeHue ucnonb30BaTh peueBble CPECTBA [ IUCKYCCUH, CPAaBHUBATh Pa3Hble TOUKU 3pEHUS,
OTCTauBaTh CBOIO TOUKY 3PEHUS.

YMeHue oprann3oBbIBaTh Y4EOHOE COTPYAHUUECTBO U COBMECTHYIO JESATENIBHOCTh C YUUTEIEM U
CBEpCTHUKAMM; paboTaTh MHIUBHUYaJIbHO U B IPYIIE, HAXOJUTh 00LIee pelIeHue.

YMeHue cTpouTh MpOIyKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU.

6) B nosnasamenvholl (unmeniekmyanivHoll) cghepe:

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

YcBOGHHE CUCTEMBI HAYYHBIX 3HAHUH O KUBOM NMPHUPOAE M 3aKOHOMEPHOCTSX €€ Pa3BUTHS.
dopmupoBaHUE MMEPBOHAYATBHBIX CHCTEMAaTH3HPOBAHHBIX MPEICTABICHUH O OMOIOTHUECKUX
00BEKTax, MpoLEeccax, IBICHUSAX, OBJIAJCHNE MOHATUHHBIM annapaToM OHOJIOTHH.

[TproOpereHue onpITa UCIOIH30BAHUS METOIOB OMOJIOTHYECKON HAYKH U TIPOBEICHHS HECIIOKHBIX
OMOJIOTNYECKHUX IKCIIEPUMEHTOB JJIsl U3yYEHUS KHUBBIX OPIraHU3MOB.

[ToHnMaHme BO3pacTaroIIeil pOJIM €CTECTBEHHBIX HAYK M HAYYHBIX UCCIICOBAHUI B COBPEMEHHOM
MHpe.

DopMHUpOBaHUE OCHOB KOJIOTHUECKONW TPAMOTHOCTH: CITOCOOHOCTH OIEHUBATH TIOCIEICTBHS
JIeSITeIbHOCTH YeJIOBEKa B IPUPO/IE, BIMsSHUE (PAKTOPOB pUCKa HA 3J0POBbE YEIOBEKA, OCO3HAHNE
HEOOXOMMOCTH COXPAHEHUS TIPUPOJIBI.

Hayuutbcst 0OBSICHATE poJib OMOJIOTUH B MTPAKTUYECKOH 1EATENIbHOCTH JIIOJIEH; MecTa U posin
YeNoBeKa B IPUPOJIE.

OgnageHue MetoiaMu: HaOmoieHue, onucanue. IIpoBoguTh 6MOIOrHYecKre NCCIe0BaHus U
JIeNIaTh BBIBOJIBI HA OCHOBE TTOJTYYE€HHBIX PE3yIbTaTOB.

dopMupOBaHUE MPEJCTABICHUH 0 3HAYCHUH OMOJIOTHYECKUX HAYK B PEIICHUH TTT00AIbHBIX
npoOem.

OcBoeHHe MPUEMOB OKa3aHUs MEePBON OMOIIY, pallMOHATIbHAS OPraHU3alUs TPYy/a U OTAbIXA.
[ToHnMaHme cMbICiIa OMOIOTHYECKUX TEPMUHOB. X TpUMeHeHHe TP pelreHue OMOIOTHIECKIX
npobiem u 3aay.

dopmynupoBaHHe MPABHII TEXHUKH 0€30MaCHOCTH B KaOMHETE OMOJIOTHH MTPH BBITIOTHEHUN
71a00paTOPHBIX PadoT.

7) B yennocmHo-opueHmayuorHol cgepe: 3HaTh OCHOBHBIE NIPABUIIA TIOBEICHHS B TIPHPOJIC U OCHOBBI
3JI0pOBOTO 00pa3a KU3HU, MPUMEHATh UX Ha MPAKTHUKE; OLIEHUBAThH TIOBEJICHUE YEIOBEKa C TOUKH 3PEHUs
30X. [TpuBoAUTH 10KA3aTENHCTBA B3AMMOCBSI3H YEIOBEKA U OKPYKAIOIIEH Cpe/ibl, 3aBUCUMOCTH 3/I0POBbsI
YeJloBeKa OT COCTOSHUS OKPY>KaIoILel Cpe/ibl, HEOOXOJMMOCTH 3alIUThI Cpeibl OOUTAaHUS YeTIOBEKa.



8) B cghepe mpyoosoii dessmenvrocmu: 3HaTh U COONIOATH MTpaBuiia pabOThl B KAOWHETE OMOJIOTHH, ITPABUIIA

paboTHI C OMOJOTUYECKUMH MPUOOPAMH i HHCTPYMEHTAMHU.

9) B cghepe gusuueckoii desmenvhocmu: TEMOHCTPUPOBAHNE HABBIKOB OKA3aHUS MEPBON TTOMOIIH MTPH

OTpaBJICHUU AOAOBUTBIMU PACTCHUAMUA U FpI/I6aMI/I, YKYCE A00BUTBIMU )KHUBOTHBIMH.

10) B sacmemuueckoii cpepe: OLIEHUBATH C ICTETUYECKOM TOUKH 3pEHUS KPacoTy M pazHooOpasue Mupa

MIPUPOJIBIL.

COJIEPKAHHUE KYPCA «BHOJIOI'US. 9 kaace»
Tema 1. Oouwue 3axonomeprnocmu cusnu (5 u )

Buonocus — nayxa o scusom mupe bruonoruss — Hayka, HCCIICAYIONIAst XKU3Hb. M3ydeHne npupoisl B
obecreyeHnn BDKHBAHUS JIt01ei Ha 3emiie. bruosorust — cucreMa pa3HbIX OMOJOTHYECKUX 00J1acTeit
HayKu. Posib OHOJIOTHH B IPAKTHYECKOM IESITEILHOCTH JIFOICH

Memooul 6uonoeuueckux ucciedoganuti MeToibl N3y4eHHUs )KUBBIX OPraHU3MOB: HAa0IIOICHUE, H3MEPEHUE,
CpaBHEHHUE, ONHUCAHUE, SKCTICPUMEHT, MoieupoBanue. [IpaBuna paboTel B KaOMHETE OMOIOTHH C
OMOJIOTMYECKUMU MTPUOOPAMH U HHCTPYMEHTAMH

Obwue ceoticmesa dcusvix opeanusmog OTINUINTEIbHBIC TPU3HAKH KHBOTO U HE)KUBOTO: XUMHUUECKHIA
COCTaB, KJIETOYHOE CTPOCHHE, OOMEH BEIECTB, Pa3MHOKEHHE, HACIICACTBEHHOCTh, U3MEHUYHBOCTD, POCT,
Pa3sBUTHUC, Pa3APAKNUMOCTD. B3anMocCBsI3b JKUBEIX OpTraHru3MOB U CPCAbI

Mnozcoobpaszue ¢hopm srcuznu Cpenbl )KU3HU Ha 3eMiie 1 MHOT0OOpasue ux opranu3moB. Kierodnoe
pa3HooOpa3ue OpraHMu3MOB U UX IapcTBa. Bupychl — HekierouHast hopma xu3Hu. Paznoobpasue
OonocHcTeM, 0TOOpaXKAIOIIEe CTPYKTYPHBIC YPOBHH OPTaHU3aIIUH KU3HU

Tema 2. 3akonomeprocmu xcu3nu Ha Kiemounom ypoeue (10 u)

Mnozoobpaszue kiemox O000IICHHE paHee U3YICHHOTO MaTepraia. MHOrooOpas3ue TUITOB KIIETOK:
CBOOOTHOXHBYIIIHE M 00pa3yomue TKaH!, IIPOKAPUOTHL, DYKapUOTHL. PoIib y4EHBIX B U3yUYCHUH KIICTKH.
Xumuueckue gewjecmaa 6 kiemxe O000IIeHNE paHee U3yueHHOro Marepuana. OCOOEHHOCTH XUMUYECKOTO
COCTaBa XMBOW KJIETKH U €T0 CXOJ/ICTBO Y pa3HBIX TUIOB KIETOK. Heoprannueckue u opraHudeckue
BenlecTBa kieTku. CoaepxkaHue BOJbl, MUHEPAJIbHBIX COJIEH, YIIIEBOIOB, JIUIHUOB, OEIKOB B KIETKE U
opranusMme. Ux QyHKIUH B KU3HEEATETHHOCTH KIETKH

Cmpoenue knemxu CTpyKTypHBIE YAaCTH KJIETKH: MeMOpaHa, s1po, IIUTOIIa3Ma C OpraHOMIaMH U
BKJIFOYEHUSMU

Opeanouovl knemku u ux pynkyuu MemOpaHHbIe U HEMEMOpPaHHBIE OPTaHOUIbI, OTIIMYUTEIbHBIC
O0COOEHHOCTH MX CTPOEHMS U (pyHKUIUU

Obmen sewgecms — ocrnosa cywjecmeosanus kiemxu Ilonsatue 06 oOMeHe BelecTB Kak COBOKYITHOCTH
OMOXMMHUYECKUX PEaKIUH, 00eCTIeUnBaIOLINX )KU3HEACATEIbHOCTh KIETKU. 3HAYeHUE aCCUMUIIALINU U
IVCCUMIIISLIAY B KJIeTKe. PaBHOBECHE SHEPTreTHUECKOTO COCTOSIHUS KIETKH — O0ecriedeHne eé
HOpPMaJIbHOTO ()YHKIIMOHUPOBAHUS

buocunmes benxa 6 srcusoti knemxe IloHsTHE 0 OMOCHHTE3€E. DTaMnbl CUHTE3a Oenka B kieTke. Ponb
HYKJIEMHOBBIX KUCJIOT U puOOCOM B OMOCUHTE3E OEIKOB

Buocunmes yeneo0o6 — gpomocunmes Ilonsatue o poTocHHTE3E KaK MPOLECCe CO3/1aHuUs YIIIEeBOIOB B
KHUBOH KieTke. J[Be cTaguu (oToCHHTE3a: CBETOBAs M TEMHOBAs. Y CIIOBUS MPOTEKaHUs POTOCHHTE3A U
€ro 3HAYCHHE JJISI TIPUPOJIBI

Obecneuenue knemox snepzueti IIoHsATHE O KIETOYHOM JIBIXaHUU KaK O Mpoliecce oOecreyeHus KIeTKU
sHeprueil. CTaauu KJIEeTOYHOro JAbIXxaHus: OeckucaopoiHas (pepMeHTaTUBHAS, UM TIUKOJIN3) U
KHUCIOpOAHAsA. PoJb MUTOXOHAPHI B KIIETOYHOM JIbIXaHUN

Pasmnooicenue knemxu u eé srcuznennviil yuka Pa3MHOXKEHNE KIETKH TYyTEM JIEIEHUs] — 001iee CBOMCTBO
KJIETOK OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpraHu3MOB. KileTouHOe NeneHne y mpoKapuoT — JeJIeHUe
KJIETKH HajBoe. [leneHue KiIeTku y aykapuot. Murto3. @a3el MuTo3a. JKU3HEHHBIN IIUKII KJIETKH:
uHTepdaza, MuTo3. PazneneHne KIETOYHOTO COIEPKUMOTO Ha JIBE IOUEPHUE KIIETKH.

Jlabopamopnvie pabomur.

1. MHOFOO6paSHC KJICTOK 2YKapUoT. CpaBHCHI/IC PACTUTCIIBHBIX U J KUBOTHBIX KJICTOK
8. PaCCManI/IBaHI/IC MUKPOIIPEIIapaToB C ACTIAIINMHUCA KIICTKAMHA



Tema 3. 3akoHoMepHOCMU JHCU3HU HA OP2AHUSMEHHOM YpoeHe (17 u)

Opeanusm — omkpwimas xcusas cucmema (buocucmema) Opranusm Kak xupas cucreMa. KoMnoHeHTs
CUCTEMBI, UX B3aUMOJeHcTBHE, 00eCIeurBaloIee EIOCTHOCTh OMOCUCTEMBI «OpraHu3my. Perynsius
MIPOLIECCOB B OMOCHCTEME

baxmepuu u eupycol PaznooOpasue ¢opm OpraHu3MoB: OJHOKIETOYHbIE, MHOTOKJIETOUHBIE U
HEKJIETOYHbIe. bakTepuu Kak OJTHOKJIETOUHbIE 0SApHbIE OpraHu3Mbl. BUpychl Kak HeklieTouHas popma
KU3HU. OTINYUTENbHBIE 0COOEHHOCTH OaKTEepUil U BUPYCOB. 3HaUCHUE OAKTEpUil U BUPYCOB B MPUPOJIC
Pacmumenvnwiti opeanusm u e2o ocobennocmu I'naBHbIe CBOWCTBA pacTEHUI: aBTOTPOQPHOCTS,
HECIOCOOHOCTH K aKTUBHOMY NEPEIBUKEHUIO, pa3MelleHNEe OCHOBHBIX YacTeil — KOpHs U nmodera —

B IBYX pa3HbIX cpenax. OcoOEHHOCTH paCTUTENBbHOM KIETKH: MPHHAJICKHOCTD K 9yKapHOoTaM, HaJInIHe
KJIETOYHOM CTEHKH, TUIACTU U KPYMHBIX Bakyosiel. CriocoObl pa3MHOKEHUS PACTEHUIA: MTOJIOBOE U
6ecrionoe. OCOOEHHOCTH MOJIOBOTO pa3MHOXKEHUS. TUITbI 6€CIOIOro pa3MHOKECHHUS: BETETAaTHBHOEC,
CIIOpaMH, JEJICHUEM KJIETKHA HaJBOE

Mnozcoobpa3zue pacmenuii u 3nauenue 6 npupode O000IIEHNE paHee U3YYSHHOT'O MaTepuaa.
MHoroo0pasue pacTeHHii: CHOPOBbIe U ceMeHHbIe. OCOOEHHOCTH CIIOPOBBIX PACTEHUIA: BOJIOPOCIICH,
MOXOBH/IHBIX, IAIIOPOTHUKOB, XBOILEH U IUIAYHOB; CEMEHHBIX PACTEHUI: TOJIOCEMEHHBIX U LIBETKOBBIX
(moxpeiTocemeHHbIX). Knacesl otiena L[BeTkoBbIe: 1BYA0IbHBIE U OJJHOI0JIbHBIE pacTeHus. OcoOeHHOCTH
1 3HAYE€HHE CEMEHH B CPAaBHEHUU CO CIIOPOU

Opeanuzmul yapcmea epubos u auwiaiinuxkog I'pulbl, UX CXOICTBO C JPYTUMHU SYKapUOTHUYECKUMHU
OpraHu3MaMH — PACTCHHSIMH U KUBOTHBIMU — H OTJIMYKE OT HUX. Crieruuieckre CBONCTBA rprOOB.
MHuoroo6pasue u 3HaueHHe rPUOO0B: TUIECHEBBIX, IIISTOYHBIX, Mapa3uTudeckuX. JInmaiHuku Kak ocoOble
CUMOMOTHYECKUE OPTaHU3MBbl; UX MHOT0OOpa3ue U 3HAUCHUE

Kusommuuwiti opeanusm u e2o ocooenrocmu. OCOOEHHOCTH KUBOTHBIX OPraHU3MOB: MPUHAIIICKHOCTD K
AyKapHOTaM, TeTepOTPOPHOCTH, CHOCOOHOCTH K AKTUBHOMY TI€PEIBUKECHHUIO, 3200Ta O IIOTOMCTBE,
MocTpoiika >xunui (THE3M, HOp). JleneHue JKUBOTHBIX MO CII0c00aM JOOBIBaHUS MUIIH:
PacTUTEIBHOSIIHbIE, XUILHbIE, TaPAa3UTHUYECKHE, N1a/IaIbIIUKH, BCESIIHbIE

MHnoeoobpazue socusomnwvix JleneHne )KUBOTHBIX Ha J1Ba noAnapcTsa: [Ipocrelinme 1 MHOTOKIIETOYHEIE.
Oco0eHHOCTH MPOCTEHIINX: pacpOCTpaHEeHUe, MUTaHKE, TIepeBUKeHe. MHOTOKJIETOUHbIE )KUBOTHbIE:
0ecro3BOHOYHBIE M TO3BOHOYHBIE. OCOOCHHOCTH Pa3HBIX TUIIOB OECIIO3BOHOYHBIX )KUBOTHBIX.
Ocob6enHoctu THNa XopIoBble

CpasHenue ceoticme opeanusma uenosexka u sHcusomuvix O000IIEHNE paHee U3YyYEHHOT0 MaTepHraa.
CxoJcTBO yenoBeka U KUBOTHBIX. OTIIMYME YeloBeKa OT )KUBOTHBIX. CHCTEMBI OPraHOB y YEJIOBEKa Kak
opraHu3Ma: NUIIEeBapUTENbHAS, IbIXaTebHasA, KPOBEHOCHAs, BblAenuTeIbHasA. OpraHbl 4yBCTB.
YMcTBEHHBIE CIOCOOHOCTH uesoBeka. [IpuunHbI, 00yCIOBIMBAIONINE COIIMATIbHBIE CBOMCTBA YEJIOBEKA
Pazmnooicenue sncusvix opeanuzmos TUTbl pa3MHOKEHUS: TI0JI0BOE U Oecronoe. OcoOOeHHOCTH MOJIOBOTO
Pa3MHOXKEHHUS: CIUSHIE MYKCKHX U )KEHCKHX TaMeT, OIJIOIOTBOPEHHEe, 00pa3oBaHue 3UTOTHL. becnonoe
pa3MHOXKEHHE: BEreTaTUBHOE, 00pa30BaHueE CIOp, JIEJIEHUE KJIETKU HaJiBoe. bruonoruueckoe 3HaueHne
MI0JIOBOT'O M Oecroyioro pasMHokeHus. CMeHa MOKOJIEHUH — OecIoyioro U MoJ0BOTr0 — Yy AKHUBOTHBIX U
pacTeHui

Hnousuoyanvroe pazsumue opzanusmos Ilonsitiue 00 ontorenese. [lepuoipl oHTOrEeHe3a:
AMOPUOHANBHBIN U TOCTAIMOpHUOHANBHBIN. CTaguu pa3BUTHS SMOPHUOHA: 3UTOTA, IPOOJICHHE, TacTpya ¢
nuddepeHnnanyen KJIeTok Ha IKTOJIEpMY, SHTOIEPMY U Me30/1epMy, opraHoreHe3. OcoOeHHOCTH
nporiecca pa3BUTUS SMOPHUOHA, €r0 3aBUCUMOCTH OT cpeibl. OCOOEHHOCTH OCTAMOPHOHATIBHOTO
pa3Butud. Pa3BuTre ;UBOTHBIX OPraHU3MOB C MTPEBPALICHUEM U 03 MpeBpaleHUS

Obpaszoeanue nonoswix kiemok. Metioz IloHsITHE O JUIJIOWIHOM U TalljIONAHOM HabOpe XpOMOCOM B
kieTke. JKeHCKue U My>KCKHE TOJIOBBIE KIETKH — raMeThl. Meiio3 Kak 0COObIi THIT JeNIeHUs KIETKH.
IIepBoe u BTOpOE nenenne Meno3a. [loHATHE 0 ciepMaToreHe3e u 0oreHese

H3yuenue mexanusma nacireocmeennocmu Havyano ncciegoBaHui HacIeCTBEHHOCTH OPraHU3MOB.
[TepBsiii HayuHblld TpyA I'. Menaens u ero 3HaueHue. JJoCTUKEeHNsI COBPEMEHHBIX UCCIIEIOBAHUI
HACJIEICTBEHHOCTH OPTaHU3MOB. Y CIIOBUS JUIsl aKTUBHOT'O Pa3BUTHUS HCCIEA0BaHNUN HACIIEICTBEHHOCTH B
XX B.

OcHogHbie 3aKOHOMEPHOCMU HACIeOCmBeHHOCU op2aHu3mo8 T1oHATHE 0 HACIIeICTBEHHOCTH U crioco0ax
nepeaayy MpU3HaKoB OT poauTenel noroMmcTBy. Habop xpoMmocom B opranusme. I'eH u ero cBoiicTaa.
I'enotun u penotun. U3MeHUUBOCTH U €€ POSBICHHE B OpraHU3Me



3axonomeprocmu uzmenyusocmu IloHsTHe 00 N3MEHUYUBOCTHU U €€ POJIU JJIS1 OPraHU3MOB.
HacneacrTBenHas v HeHacneACTBEHHAs U3MEHYUBOCTh. THUIIBI HACIEACTBEHHOMN (T€HOTUITUYECKOM )
M3MEHYMBOCTH: MyTallUOHHAsl, KOMOWHATUBHASI.

Henacneocmeennas usmenyueocms IloHATHE O HEHACIEACTBEHHOU ((PEHOTUITNYECKO) N3MEHYHBOCTH, €€
IIPOSIBJIEHUU Y OPIaHU3MOB U POJIHM B UX KM3HEAEATEIbHOCTU. 3HAKOMCTBO € IPUMEpPaMH
HEHACJIEJICTBEHHOW N3MEHYMBOCTH Y PACTEHUN U )KUBOTHBIX.

Ocnogul cenexyuu opeanuzmos Ilonsrue o cenexuuu. Mcropust pazsurus cenekiuu. CeseKuus Kak HayKa.
OO1u1re METOABI CEeNEeKIMH: UCKYCCTBEHHBIN 0TOOp, rubpuan3anus, myrarenes. CeneKius pacTeHHi,
KUBOTHBIX, MUKPOOPraHu3MOB. Vcronp3oBaHe MUKPOOOB YEIOBEKOM, MOHSATHE O OMOTEXHOJIOTHH
Jlabopamopuvie pabomol:

9. BprisBIIEHUE HACIEACTBEHHBIX U HEHACIIEICTBEHHBIX IPU3HAKOB Y PAaCTEHUI pa3HbIX BUJIOB

10. N3yueHne n3MEHYUBOCTH y OPraHU3MOB

Tema 4. 3akonomepnocmu npoucxorcoenus u pazeumus xcusnu na 3emue (20 u)

IIpeocmasnenus 0 603HUKHOBEHUU HCUSHU HA 3emie 8 ucmopuu ecmecmeo3nanus [ umoTesst
MpoUCX0XaeHus knu3Hu Ha 3emsie. OnbiTel @. Penu u JI. [Tactepa, onpoBepraromme runoTe3bl

0 CaM03apOXK/ICHUU KU3HU

Cogpemennbie npedcmasieHus 0 603HUKHOBEeHUU JCu3HU Ha 3emne buoxumudeckas runoresa A.U.
Omnapuna. YciioBust BOSHUKHOBEHHS >ku3HU Ha 3emuie. ['unoresa J[x. Xonaeiina

3nauenue pomocunmesa u buoI02UYECK020 Kpyeosopoma gewecma 6 pazgumuu dHcusHu OcoOeHHOCTH
NepBUYHBIX opraHu3MoB. [losBienne aBToTpodoB — nuanobakTepuil. MI3MeHeHUs yCIOBUN KU3HU HA
3emite. [Ipuunnbl n3menenuii. [lossnenne 6unocdeps

Omanuvl pazeumus xcuzuu Ha 3emne OOI1Iee HATPABICHUE IBOJIIOLUH )KU3HHU. DPBbI, IEPHUOJIBI U TIOXH B
ucropuu 3eMiu. BbIxo opraHu3MOB Ha CyIly. DTalnbl pa3BUTHS )KU3HU

Hoeu pazsumus opeanuyecko2o mupa 6 buonocuu BozHUKHOBEHNE UAEH 00 HBOJIIOLIMU KUBOTO MUPA.
Teopus spomonnu JK.-b. Jlamapka

Yapnz [lapsun 06 seonoyuu opeanudeckoeo mupa Viccnenopanus, npopeaéuasie Y. JlappuHom.
OCHOBHBIE MOJI0KEHUS 3BOJIIOLIMN BUIOB, U3J10KE€HHbIE J[apBUHOM. JIBUXKYyIlIME CUIIBI ITpoLecca
HBOJIIOIMH: U3MEHYUBOCTb, HACIIEICTBEHHOCTh, OOpb0a 3a CyIIECTBOBAHHE U €CTECTBEHHBIH 0TOOP.
Pesynbratsl sBommonnu. 3Hauenue pador Y. JlapBuna

Cogpemennvie npedcmasienus 06 380a0yuuU opeanuyecko2o mupa Tlonynsaunsa Kak eIMHULA 3BOTIOLUH.
Baxneiime noHsATHs COBPEMEHHON TEOPUHN IBOJTFOLUN

Buo, eco kxpumepuu u cmpykmypa Bun — ocHOBHasi cuctemMaruyeckas eiuauia. [Ipu3Haku Buja Kak ero
kputepuu. [lomynsaiumn — BHYTpUBHIOBas TPYIIIUPOBKA POACTBEHHBIX ocobel. [Tonmymsiuus — dpopma
CYLIECTBOBAaHMsI BU1a

IIpoyeccer oopazosanus uoosé Bunoobpazosanue. [ToHsTHE 0 MUKPOIBOIIOLMH. THITEI
BH1000pa30BaHus: Teorpapuieckoe u OMOIOTHIECKOE

Maxkposeontoyus Kaxk npoyecc noseieHus Ha08UOO8bIX 2PYNN Op2aHu3mMo8 Y CIIOBUS 1 3HAUCHUE
muddepennmanun Buaa. [lonarue o makposBomonuu. JJokasareabcTBa mporecca 3BOJIIOLNN:
MaJIEOHTOJIOTUYECKHUE, SMOPUOJIOTUYECKUE, aHATOMO-MOpooruueckue (pyAMMEHTHI U aTaBU3MBbl)
OcnosHule nanpaenenus 26onoyuu [Iporpecc u perpecc B xkuBoM Mupe. HanpasieHus 61010ru4eckoro
nporpecca: apomopdo3, uauoaganrtaiys, oduias qereHepanmsi OpraHu3MoB

Ipumepul 260110YyUOHHBIX NPE0OPa306aHull Huswvix opeanuzmos O000IIEHNE paHee U3YYEHHOTO
MaTepuasa 00 3BOIIOIUHU. DBOJIOLUNS — JUIUTEIbHBIA UCTOPHUUECKUN MTPOoLecC. DBOTIOLNOHHBIE
npeoOpa3oBaHus )KUBOTHBIX M pacTeHUI. YpOBHH ITpeoOpa3oBaHuit

OcHognbie 3aKkOHOMepHOCMU 380a10YUY 3AKOHOMEPHOCTH OMOJIOTNYECKON BOJIIOLNN B IPUPO/IE:
HeoOpaTUMOCTh TpoIlecca, IPOrPECCUBHOE YCIOXKHEHHE (DOPM KU3HU, HEIPOTPAMMHUPOBAHHOE PA3BUTHE
KU3HU, aJlaliTallM, TOSIBJICHUE HOBBIX BUJIOB.

Yenosex — npedcmasumens HCUEOMHO20 MUpa IBOIOLNS IPUMATOB. PaHHNE NpeAKU MPUMATOB.
INomuaMABL. CoBpeMEHHBIE YeTTOBEKOOOpa3HbIE 00E3bsIHBI

Dsontoyuonnoe npoucxodxcoenue yerosexa Haxonnenue GakToB 0 MPOUCXOKICHUH YETIOBEKA.
Jloka3zaTenbCcTBa POJCTBA UEIOBEKa U KUBOTHBIX. BaxkHeilne 0coOEHHOCTH OpraHu3Ma 4eoBeKa.
[TposiBineHne OMOIOTMUECKUX U COLMATIBHBIX (DAKTOPOB B HCTOPHUYECKOM IPOIIECCE MPOUCKOXKICHHS
yenoBeka. OO0mecTBeHHBIN (COIMaNTBHBIN) 00pa3 )KU3HU — YHHKAJIbHOE CBOMCTBO YEJIOBEKA



Pannue smanvt s60n10yuu yenosexa Panaue npeaxu yenoseka. I[lepexoa K mpsiMOX0XKISHHIO —
BBIJIAIOIIMIACS 3Tl 3BOIOLNH YenoBeka. CTauu aHTPOIOreHe3a: MpeAlIeCTBEHHUKH, YeTOBEK YMEIIbIiA,
JPEBHEUIINE JTIO/IU, TPEBHUE JIFOJU, COBPEMEHHBIN YEJIOBEK

I1o30Hue smanwl 360110yUU Yen06eka PaHHNE HEOAHTPOITBI — KPOMaHbOHIIBI. OTINYUTEIbHBIC TPU3HAKH
COBPEMEHHBIX JIF0JIel. buoconuanbHas CyIHOCTh YeloBeKa. BiusHue conuanbHbiX (pakTopoB Ha
JCWCTBUE €CTECTBEHHOTO 0TOOpa B HUCTOPHUECKOM Pa3BUTHU YEJIOBEKa

Yenogeueckue pacwl, ux poocmeo u npoucxodcoenue YenoBex pazyMHblii — nonumopduslii Bus. [lonsrue
o pace. OcHoBHbIe TUTIBI pac. [IponucxoxaeHne u poJCTBO pac

Yenosex kax sicumenb buocgepuvl u e2o erusHue Ha npupody 3emau YenoBexk — KuTeab ornochepsl.
Bnusiaue uenoBeka Ha Ouocdepy. YcinoxkHeHHe 1 MOUTHOCTh BO3/ICHCTBUS YenoBeka B Ouocdepe.
CoxpaHeHue KU3HU Ha 3eMIie — TIJIaBHAs 3ajjaya YeIOBeUeCcTBa

Jlabopamopnas paboma:

11. ITpucnocoOIEHHOCT OPraHU3MOB K cpeJie OOMTaHUs

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

Venosus orcusnu na 3emne Cpenpl KU3HU OPTaHU3MOB Ha 3eMJie: BOJHAs, HA3€MHO-BO3TyIIIHAS,
MOYBEHHAS, OPTaHU3MEHHAs. Y CJIOBHUS )KU3HH OPTaHU3MOB B Pa3HBIX cpefax. DKOJIOTHIECKUE PaKTOpHI:
abuoTuyeckue, OMOTUYECKHE U aHTPOIIOTEHHBIE

Obwue 3axonsl delicmeusi hakmopos cpedvl Ha OpeanHu3Mbl 3aKOHOMEPHOCTH JEHCTBHUS (PaKTOPOB CPEIbI:
3aKOH ONTHMYMa, 3aKOH He3aMEHUMOCTH (hakTopa. BriusHue sxomorndecknx (pakropoB Ha OPraHU3MBI.
[leproAMYHOCTH B JKU3HU OpraHu3MoB. DOTONEPHOIU3ZM

Ipucnocobnennocmo opeanuzmos k deticmauro paxkmopos cpedwvt [Ipumepbl MPUCTIOCOOICHHOCTH
opranu3moB. [lonsTtue 06 agantauuu. PaznooOpasue ananramnuii. [lonstie o xxu3HeHHOH dopme.
DKOJIOTUYECKHE TPYIIIBI OPTaHU3MOB

buomuueckue céazu 6 npupode buotrueckue CBA3M B IPUPOJIE: CETU MUTAHHUSI, CIIOCOOBI JOOBIBAHUS
nuiy. BzaumoeicTBre pa3HbIX BUJIOB B IPUPOTHOM COOOIIECTBE: KOHKYPEHIIHSI, MyTyallu3M, CHMONO03,
XHUITHAYECTBO, Mapa3uTu3M. CBs3H OPraHU3MOB pa3HbIX BUIOB. 3HaYCHNE OMOTUYECKHUX CBSI3CH
Bzaumocesazu opeanuzmos 6 nonynsayuu Ilonynsuus kak ocobasi HaOpraHu3MeHHas cuctema, opma
cyliecTBOBaHMs Bua B mpupoe. [lonarue o nemorpaduueckoit 1 mpocTpaHCTBEHHON CTPYKTYpe
nomyssiuy. KonndecTBeHHbIE MTOKA3aTEeNN TIOMYJISIIIANA: YACICHHOCTD M IJIOTHOCTh

Dynkyuonuposanue nonynayuil 6 npupode Jlemorpadudeckue XapaKTepPUCTUKH TTOMYIISIIIHH:
YHUCIEHHOCTD, INIOTHOCTh, PO’KAAEMOCTh, CMEPTHOCTb, BEDKMBAEMOCTb. Bo3pacTHast cTpykTypa
TIOIYJISIIIU Y, TIOJIOBAst CTPYKTYpa nomyssiiun. [omymnsiius kak 6nocucrema. J[nHaMIKa YUCIIEHHOCTH U
IUIOTHOCTH MOMYJSALUH. Peryisuus 4ncieHHOCTH MOMYIsSIuN

Ilpupoonoe cooowecmseo — buoceoyeros lpupoaHoe cooOIIECTBO Kak OUOIIEHO3, €ro IPYyCHOE CTPOCHHUE,
HKOJIOTUYECKUE HHIIH, TUIIEBbIC IIETH U CETH MUTaHus. [ TaBHBIN MPU3HAK MPUPOJTHOTO COOOIIECTBa —
KpPYrOBOPOT BEIIECTB U MOTOK 3Hepruu. [Tonstue o 6uotone. Ponb BuaoB B OnoleHo3e

Buozeoyenoswi, sxocucmemsi u buocghepa IKOCUCTEMHAS OPTaHU3ALUS )KUBOH MTPHPO/IBL.
OYHKIIMOHATBHOE Pa3InIUE BUOB B IKOCUCTEMAX (MIPOU3BOIUTEIH, MOTPEOUTEINH, pa3araTeiu).
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHThI 3KOCHCTEMBI. KpyroBopoT BelecTB 1 MpeBpalieHNus YHEPTUU —
OCHOBHO Npu3Hak 3kocucteM. buocgepa — rinobdansHas sxocucrema. B.1. Bepnaackuii o 6uocdepe.
KoMnoHeHThI, XapakTepu3yoIue cOCTaB U CBOMCTBAa OMOC(EPHI: AKHUBOE BEIIECTBO, OMOTEHHOE BEIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE BemecTBO. Poib UBOTO BemecTBa B Onochepe

Paseumue u cmena npupoonvix coobwecme CamopazButue OMOreoleH030B U uX cMeHa. CTaauu pa3BUTHUS
6uoreoreHo30B. [lepBuuHbIe U BTOPHUHBIE CMEHBI (CYKLIECCHH). Y CTOWYMBOCTH OMOT€O0IIEHO30B
(3xocucTem). 3HauUeHUE 3HAaHUIM O CMEHE MPUPOIHBIX COOOIIECTB

Mmnozoobpa3zue buoceoyenosos (3xocucmem) O000IIEHUE paHee H3yUYeHHOT0 MaTepuana. MHorooOpasue
BOJHBIX 9KOCUCTEM (MOPCKHX, IPECHOBOJIHBIX) U HA3€MHBIX (€CTECTBEHHBIX U KYJIbTYPHBIX).
ArpoOuoreoreHo3b! (arpo3KOCUCTEMBI), UX CTPYKTYpa, CBOMCTBA U 3HAYEHHUE JUISl YeSIOBEeKa U IPUPOIbI
OcHosHble 3aKOHbL YCMOUYUBOCMU HCUBOU NPUPOObl LIUKITMIHOCTD TPOIIECCOB B IKOCUCTEMAX.

VY cTOWYNBOCTD MPUPOAHBIX SIKOCUCTEM. [IpHUNHBI yCTOMYMBOCTH 3KOCUCTEM: OMOJIOTHYECKOE
pasHooOpa3ue U CONpsLKEHHAs YUCICHHOCTh UX BUIOB, KPYTOBOPOT BEIECTB U IOTOK SHEPTHH,
UKJIMYHOCTH MPOIIECCOB



e Dxonocuyeckue npodremul 8 buocgepe. Oxpana npupoowv:t O6001IeHUE paHee H3yYSHHOTO0 MaTepHana.
OTHoIeHUE YenoBeKa K MPUpoJie B UCTOPUH YenoBeyecTBa. [Ipobiembl Ouocepsl: ucToleHne
MIPUPOJIHBIX PECYPCOB, 3arpsi3HEHUE, COKpAIIeHue OMOJIOTHYECKOTO pa3HooOpasus. Pemmenne
9KOJIOTMYECKUX Tpo0IieM OHOC(ephl: pallMOHATBHOE HCIIOIb30BaHHE PECYPCOB, OXpaHa IPUPOIHL,
BceoOIIIee KOJI0rHIeckoe 00pa3oBaHHe HACEIICHUSI.

o JlabopamopHas paboma:

12. OueHka Ka4ecTBa OKPYKAFOIICH CPEIbI

o DKCKYpcus 8 npupooy:

2. H3ydenue u onmucaHHe YKOCHUCTEMBI CBOCH MECTHOCTH
Oxckypeust:

«Becennue sBIieHUs B IpUpoie» uin «MHOrooopasue )KUBOTro Mupay (1o BEIOOPY YUUTENS).

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHAJIA

Ne Tema KonnuectBo yacos | JIaboparopHbie
n/n padoThl

1 Tema 1. OOure 3aKOHOMEPHOCTH KU3HU 5

2 Tewma 2. 3aKOHOMEPHOCTH KHU3HU Ha KJIETOYHOM YPOBHE 10 2

3 Tema 3. 3akOHOMEpPHOCTH KU3HU HA OPTaHU3MEHHOM YPOBHE 17 2




4 Tema 4. 3aKOHOMEPHOCTH MPOUCXOKICHHUS U PA3BUTHS KU3HU 20 1
Ha 3emuie

5 Tema 5. 3akOHOMEPHOCTH B3aMMOOTHOLIEHUH OPraHU3MOB 1 15 1
cpenabl
UTOroO 67 yacoB 6
PE3EPB 1 gac

KAJIEHJIAPHO-TEMATUYECKUM ILJTAH

Ne Tema OcHOBHOe cofep:kaHue 10 TeMaM padoueii NporpaMMbl JlaGopaTopHbie JomamHee
YpPOKa padotsl (JIP) 3ajiaHHue
1 buonorus — Hayka o sxuBoM mupe | buonorus — Hayka, uccienyromas )u3Hb. M3yuenue npuposl B § 1 (mepecke
obecrieyeHny BEDKMBaHMS Jitosiei Ha 3emie. buosorus — cucrema
pa3HbIX Ononormdeckux obnacteit Hayku. Poib Guonornu B
MPAKTHYECKOM NEesITeIbHOCTH JII0IeH
2 MeTto1pI OMOIOTUYECKUX MeTobl U3y4eHUs KUBBIX OPTaHU3MOB: HAOJIOICHHUE, H3MEPEHHE, §2
HCCIe10BaHUH CpaBHEHHUE, OIMCaHUE, FIKCIIEPUMEHT, MojenupoBanue. [Ipasuna (nmepeckasart
paboThI B KabMHEeTe OMOJIOTHMH ¢ OHOJIOTHYECKMMH IPHOOpaMH U
HHCTPYMEHTAMH
3 OO6uue cBoiicTBa KHUBBIX OTnuuTeNbHbIE IPU3HAKY )KUBOTO U HEXKHMBOTO: XUMHUUECKUI COCTaB, §3
OpraHu3MOB KJIETOYHOE CTPOECHHUE, OOMEH BELIECTB, PAa3MHOXKEHUE, (nmepeckasart

HacCJIC€ACTBEHHOCTb, U3MCHYHUBOCTb, POCT, Pa3BUTUE, Pa3APAKUMOCTb.
B3anMocCBsI3b JKHUBEIX OpPraHu3MoOB U CPEIbI




4. Msuoroo6pasue Gpopm Knu3HH Cpenpl ’Kn3HHE Ha 3eMile © MHOrooOpasue nx opranu3MoB. Kierounoe §4
pa3HOOOpa3ue OpraHu3MOB U UX HApCTBA. BUpyCh — HeksleTouHas (Iepeckaszat:
(bopma xu3nu. Paznoobpasue 6rocucremM, orobpakaroiiee
CTPYKTYpPHbIE YPOBHH OpPraHU3aLUK KU3HH

5 O0o611IeHe 1 CHCTEMaTH3aIHs O06o6menne 1 cucTeMaTu3anus 3HaHui 1o Teme «O6mme c. 19-20 (mm

3HaHMi1 1o Teme «OomHe 3aKOHOMEPHOCTH YKU3HI»
3aKOHOMEPHOCTH YKHU3HI»

6 MHoroo0pa3sue KIeTok O6o0muieHne paHee H3y4eHHOTo MaTepuana. MHOroobpasmue THIIOB §5
KJIETOK: CBOOOTHOKUBYIIUE M 00pa3yIoIie TKaHH, TPOKAPHOTHI, (BBIyYHTB)
9YKapHOTHL. Poiib y4EHBIX B H3yYEHUH KIICTKH.

7 XUMHUECKUe BEIECTBA B KIETKE O06o6menne panee n3ydeHHOro Matepuana. OcobeHHOCTH §6
XHMHYECKOTO COCTaBA )KUBOW KJIETKH M €r0 CXOJICTBO Y Pa3HBIX THIIOB (mepeckaszar)
kJeTok. Heopranudeckue u OpraHM4YecKye BelecTBa KISTKH.

CoJeprkaHue BOJIbI, MUHEPAIbHBIX COJICH, YIIIeBOJIOB, JTUIIHIOB,
0eJIKOB B KJIeTKe M opranu3Me. VX QyHKIMN B )KNU3HEAEATeIbHOCTH
KIIETKH

8 CTpoeHne KIeTKH CTpyKTypHBIE YaCTH KJICTKH: MeMOpaHa, Sapo, IUTOILIa3Ma ¢ §7
OPraHOMJaMH1 U BKJIIOUYCHUSIMH (BBIYYHTD) T

9 OpraHou/pl KJIeTKH U UX pyHKIMKH | MeMOpaHHbIe 1 HeMeMOpaHHbIE OPTaHOUIbI, OTIINYUTEIILHBIC §8 (BBLyuHTE
0COOEHHOCTH UX CTPOCHHS ¥ (YHKIIUH

10 OOMeH BeIIecTB — OCHOBA [MonsiTne 06 0OMeHe BeIIecTB Kak COBOKYITHOCTH OMOXMMHYIECKIX §9 (mepecka

CYILIECTBOBAHHS KIICTKH peakiuii, 00eceINBaIONINX )KU3HEAEATETEHOCT KJICTKU. 3HaUCHUE
ACCHMIJISLIMY ¥ TUCCUMIIISILIAY B KJIETKe. PaBHOBecHe
9HEPTeTHYECKOTO COCTOSHUS KIETKH — obecredeHre e€ HOpMallbHOTO
(YHKIMOHUPOBAHUS

11 BuocuHTe3 Oenka B )KUBON KIIETKE [Tonstue o GnocuHTE3e. DTanbl CUHTE3a OernKka B KieTke. Poib § 10 (Bbryun
HYKJIGHHOBBIX KHUCIIOT 1 puOOCOM B OHMOCHHTE3€ OEJIKOB

12 BuocunTes yrieonos — [TonsTHE O (hOTOCHHTE3E KaK MPOIECCE CO3AHMUS YTIICBOJAOB B KHBOK §11

(boTocunTe3 kieTke. J[Be craguu (OTOCHHTE3a: CBETOBASI M TEMHOBAsSL. Y CIIOBHUS (BBLYIHTS s

IIPOTCKAaHUsA q)OTOCI/IHTe?)a 1 €0 3HAYCHUEC U1 NPUPOIbL




13

ObecnieyeHue KJICTOK YHEPTUeH

[NonsiTHE 0 KIETOYHOM ABIXaHHU KaK O IPOIecce 00ecTIeueHNsI KIeTKI
sHepruei. CTaguy KICTOYHOTO AbIXaHHs: OECKUCIOPOIHAS
(bepmeHTATHBHAS, MM ITIMKOJIN3) U KMCIOPOAHAast. POk MUTOXOHIpHI
B KJIETOUHOM JIbIXaHUU

§12
(Iepeckaszat:

14

PasmHoXeHUe KIETKU U €€
JKM3HEHHBIHN ITUKIT

Pa3MHOXeHue KIeTKU MyTEM JiesieHHsE — 0o01Iiee CBOMHCTBO KIETOK
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX Opranu3mMoB. Kierounoe nenenue
Y IPOKapUOT — JIeJICHUE KIETKU HaBoe. J(eleHne KIeTKH y 9yKapuoT.
Murto3. ®a3pl MuTO3a. JKU3HCHHBIN UK KICTKA: HHTEp(ha3a, MUTO3.
Pa3znenenue Ki1eTouHOro COAEpKUMOTO Ha JBE JJOUSPHHUE KIIETKU.

JIP Ne 2
PaCCManI/IBaHI/Ie
MHUKpPOIIPENAapaToB ¢
JCIAIIUMUCS KIICTKaMHU

§ 13
(epeckasth
IToaroToBuT

15

O06001IeHNE U CUCTeMAaTH3aIINs
3HAHUI 0 TeMe «3aKOHOMEPHOCTH
JKM3HHU HA KIIETOYHOM YPOBHE)

O060011eHNE U CUCTEMAaTHU3aIs 3HAaHUI 110 TeMe «3aKOHOMEPHOCTH
YKU3HU Ha KJIICTOYHOM YPOBHE»

Hert 3ananus

16

OprauusM — OTKPBITAs KUBAs
cuctema (Orocucrema)

OpraHusM Kak xkuBas cucteMa. KOMIOHEHTBI CUCTEMBL, UX
B3aNMO/ICHCTBHUE, 00ECIICUNBAIOIIEe IIEIIOCTHOCTh OMOCHCTEMBI
«opranu3my. Peryisimust nporeccoB B GnocucTeMe

§ 14
(TIepeckaszat:

17

IIpuMuTHBHBIE OPTraHU3MBL
baxrepuu u Bupycel

Pa3nooOpasue GpopM OpraHU3MOB: OJHOKJICTOYHBIC, MHOTOKJICTOYHbIC
U HEKJICTOYHBIC. BakTepun Kak 0THOKJIETOYHBIC 10sICPHbIC
opraHu3Mbl. Bupychl kak HeknerouHas Gpopma KHU3HH.
OTinuuTeNIbHBIE 0COOCHHOCTH OaKTepUil 1 BUPYCOB. 3HAUCHHE
OakTepHii ¥ BUPYCOB B IIPHPOJIE

§15
(BBIy4HTB)

18

PactuTenbHblil Opranusm u ero
0COOEHHOCTH

['maBHBIE CBOMCTBA pacTeHUI: aBTOTPO(HOCTE, HECIOCOOHOCTE K
AKTHBHOMY IIepEIBIKECHHIO, pa3MeIIeHIE OCHOBHBIX YacTel — KOpHS
1 mobera — B ABYX pa3HbIX cpemax. OCOOEHHOCTH pacTUTEIBHOM
KIIETKH: IPHHAUISKHOCTD K 9YKapHOoTaM, HaIn4ue KIeTOUYHOH CTEeHKH,
TUIACTH]] U KPYHHBIX BaKyosel. CrocoObl pa3MHOKEHHS PACTCHHUMH:
mosoBoe u 6ecronoe. OCOOEHHOCTH MOJIOBOTO Pa3MHOKEHUS. THITBI
6eCIoNoro pa3sMHOKEHHUS: BEreTaTUBHOE, CIIOPAMH, [ICIICHUEM KIICTKU
HaJBOE

§ 16
(BBIyYHTB)

19

Msuoroo0pasue pacTeHHi 1
3HAYCHHE B MPUPOJIC

O0001IeHHE paHee U3YYCHHOTO MaTepuaiia. MHOrooOpasue pacTeHHA:
CHOpOBBIC U ceMeHHbIe. OCOOCHHOCTH CITOPOBBIX PACTCHUI:
BOJIOPOCIIEi, MOXOBH/IHBIX, TATOPOTHUKOB, XBOLICH U MIAyHOB,;
CEMEHHBIX PACTEHHUH: TOIOCEMEHHBIX U IIBETKOBBIX
(moxporTocemennbix). Kitacenr otena L[BeTkoBbIC: BYIOTBHBIC U
oHOO0MbHBIE pacTeHus. OCOOCHHOCTH U 3HAUYCHHUE CEMEHHU B
CPaBHEHHUH CO CHOPOit

§17
(mepeckasar!

20

OpraHu3Mmbl IIapcTBa rPUOOB U
JINIIAHHUIKOB

I'puOBL, HX CXOACTBO C IPYTHMH dYKapHOTUIECKUMH OPTaHU3MaMH —
pacTeHUSIMH U XMBOTHBIMH — M OTJIHYHE OT HUX. Criennduyeckue
cBolicTBa TprO0B. MHOr00Opa3ue U 3HaueHHUE TPUOOB: TICCHEBBIX,
LUTAIOYHBIX, Apa3UTHYEeCKNX. JIMIIaiiHUKN Kak 0coObIe
CUMOHOTHYECKHE OPraHU3Mbl; KX MHOroo0Opasue 1 3HauCHHE

§ 18
(BBIy4YHTB)

21

JKWBOTHBIN OpraHu3m u ero
0COOCHHOCTH

OCOOEHHOCTH JKHBOTHBIX OPTaHU3MOB: IPUHAIEKHOCTD K
JyKapuoTam, rerepoTpodHOCTh, CIIOCOOHOCTh K AKTHBHOMY
TIepeIBIIKEHHIO, 3200Ta O MOTOMCTBE, MOCTPOKA KUIUL] (THE3, HOD).
JleneHue )KUBOTHBIX MO CIIOCO0AaM JTOOBIBAHHS TTHIITH:
PacTUTEIBHOSIHBIE, XUIIHbIE, TAPA3UTHYECKUE, aJATBIIUKH,
BCEsITHBIC

§19
(BbLyuHTB)

22

MHoroo0pa3sue KHUBOTHBIX

Jlenenue »KUBOTHBIX Ha JiBa noAuapcTaa: [Ipocreiimume u
Muoroxknerognsie. OcOOSHHOCTH MPOCTEHIINX: pacpoCTpaHeHHE,
MTUTaHUe, Tepe/IBIKeHNne. MHOTOKIIETOUHBIE KUBOTHBIE:
0ECII03BOHOYHBIE U [103BOHOYHBIE. OCOOEHHOCTH Pa3HBIX TUIIOB
0ECII03BOHOYHBIX JKMBOTHBIX. OCOOSHHOCTH THIA XOpPJIOBbIE

§20
(mepeckasar

23

CpaBHeHME CBOICTB OpraHu3Ma
YeT0BeKa 1 )KHBOTHBIX

006001IeHHE paHee 3ydeHHOTo MaTepuaa. CXOICTBO YeIOBeKa U
HUBOTHBIX. OTIINYHE YeioBeKa OT )KUBOTHBIX. CHCTEMBI OPTraHoOB y
YeJoBeKa KaK OpraHu3Ma: MUIeBAPUTENbHAs, bIXaTeIbHA,
KPOBEHOCHasI, BhIZeuTe bHast. OpraHbl 4yBCTB. Y MCTBEHHBIE
CrocoOHOCTH YenoBeka. [[pHIrHbI, 00YCIOBINBAIOIINE COIHATBHbIC
CBOICTBA YeI0BEKa

§21
(mepeckazar

24

Pa3zMHOXeHHME )KUBBIX OpraHusmMoB

Twunbl pa3MHOXKEHHUS: 1T0JI0BOe U Oecriosioe. OCOOSHHOCTH MOJIOBOTO
PasMHOXCEHUA: CIIUAHNUE MYKCKUX U )KCHCKUX I'aMET, OIVIOAOTBOPEHHUE,
obpasoBaHue 3UroTsl. becronoe pa3MHOKEHHE: BEreTaTHBHOE,
obpasoBaHue CIiop, JeleHHe KIeTKH Ha/[Boe. bruoiornueckoe 3Ha4eHNe
TIOJIOBOTO U 0eCIIonoro pa3MHoKeHus. CMeHa TOKOJICHUH —
6eCIoIoro 1 MoJIOBOr0 — Y KUBOTHBIX U PACTCHHUI

§ 22

(BBIy4YHTB)

25

WunuBuayanbHOe pa3zBUTHE
OpraHu3MoOB

[Tonsrue 06 onTorenese. [lepnoapl OHTOreHe3a: IMOPHOHAIIBHBIN 1
noctaMOproHaNbHEINH. CTagun pa3BUTHs SIMOPHUOHA: 3UTOTa,
npobinenue, ractpyna ¢ quddepeHpanmeil KIeTok Ha IKTOIepMy,
9HTOJIEPMY M Me30/iepMy, opranorene3. OcoOeHHOCTH mpolecca
pa3BHUTHS SMOPHOHA, €T0 3aBUCHMOCTH OT cpeJibl. OcOOeHHOCTH
MOCTIMOPHOHAIEHOTO Pa3BUTHS. Pa3BuTHE )KMBOTHBIX OPraHU3MOB C
TIpeBpalnieHeM 1 Oe3 npeBpanieHus

§23

(BBIYYHTB)

26

O0pazoBaHue MOJIOBBIX KIETOK.
Meiio3

[ToHsATHE O AUTUIOUHOM U TaIJIONIHOM HabOpe XPOMOCOM B KIIETKE.
JKeHckue 1 My»CKHe MOJIOBbIe KJIETKH — rameThl. Meito3 kak ocoObIi

§24

(BBIyYHTB)




THIT ICJICHUS KIICTKH. HepBoe 1 BTOPOEC ACICHUC meiio3a. [Tonsarue o
CIICPMATOI'CHE3C U OOT'CHE3C

27 W3yuyeHne MexaHusma Hauano nccnenoBanuii HacaeACTBEHHOCTH OpraHu3MoB. [lepBbIit §25
HACJIeZICTBEHHOCTHU HayuHbldl Tpyn I'. Menpaens u ero 3Hauenue. Jloctuxenus (mepeckasart
COBPEMEHHBIX UCCIIE0BAHHI HACIECTBEHHOCTH OPTaHN3MOB.
VYcnoBust [UTs aKTUBHOTO Pa3BUTHS MCCIIEOBAaHUH HACIICICTBEHHOCTH B
XX B.
28 OcCHOBHBIE 3aKOHOMEPHOCTH [TonsTHE O HACIIEICTBEHHOCTH M CIIOCO0aX Iepeaadn MPU3HAKOB OT § 26
HaCJIEACTBEHHOCTH OPTaHN3MOB ponwmTeneit moromctBy. Habop xpomocom B opranmsme. ['eH u ero (Trepeckaszat:
cBoiicTBa. ['eHoTHN M peHOTHI. VI3MEHUMBOCTD U €€ MPOSBICHHE B
OpraHusme
29 3aKOHOMEPHOCTU U3MEHUUBOCTH [MonsiTne 06 N3MEHYMBOCTH U €€ POJIH JJIsI OPTaHU3MOB. JIP Ne 3 § 27
HacnencTBeHHas 1 HeHacleICTBEHHAsI U3MEHUHBOCTD. THUIIBI BrisiBnenne (mepeckaszat:
HaCJIeACTBEHHON (TeHOTHITHYECKON) H3MEHUNBOCTH: MyTaIl[HOHHAs, HaCJIeACTBEHHBIX U
KOMOWHATHBHAsL. HEHACIIEJICTBEHHBIX
MPU3HAKOB Y PACTEHUI
Pa3HbIX BUJIOB
30 HenacnencreenHas U3MEHUUBOCTh [MonsTne o HeHacIeICTBEHHOH ((hEHOTHITNYECKON) H3MEHUNBOCTH, €€ JIP Ne 4 Vzyqenue §28
IIPOSIBIIEHUH y OPTAaHU3MOB U POJIU B UX JKH3HEICSITEILHOCTH. HN3MEHYNBOCTH Y (Trepeckaszat:
3HAKOMCTBO C IIPHMepaMi HEeHACIEACTBEHHOH N3MEHUHBOCTH Y OpraHn3MOB
pacTeHUi U JKUBOTHBIX.
31 OCHOBBI CEJIEKIIUHN OPraHU3MOB [onsTHe o cenexuuu. Vicropus pa3Butus cenekuun. Cenexnus Kak §29
Hayka. OOmIIHe METOJIBI CeNICKIINK: NCKYCCTBEHHBINH 0TO0D, (epeckaszat
rubpuau3anys, MyrareHes. CeJeKIus pacTeHN, )KUBOTHBIX,
MHKpOOPraHnu3MoB. lcnons30BaHne MUKPOOOB YEITOBEKOM, OHSTHE O
OMOTEXHOJIOTHU
32 O06001IeHNe U CUCTEMAaTU3AIHA O0600mIeHNE U CUCTeMAaTH3aIsl 3HAHUHI TT0 TeMe «3aKOHOMEPHOCTH Her 3ananus
3HAHMI 10 TeMe «3aKOHOMEPHOCTH | >KU3HM HA OPraHU3MEHHOM yPOBHE)
JKM3HU HA OPTaHU3MEHHOM YPOBHE»
33 IIpencraBienust 0 BOSHUKHOBEHUU l'unoress! npoucxoxaeHus xku3Hu Ha 3emite. OnbiTel . Pequ u JI. §30
JKH3HU Ha 3eMJIe B HICTOPHH [Mactepa, onpoBeprarouye rHIoTe3bl 0 CaM0O3aPOXKICHUH JKU3HN (epeckaszat
€CTeCTBO3HAHHS
34 CoBpeMeHHBIE MTPEACTABICHHS O Buoxumnueckas runoreza A.W. Onapuna. Y ciioBus BOSHUKHOBEHUS §31
BO3HMKHOBCHHUHM YXU3HU Ha 3emie »xu3Hu Ha 3emuie. ['mnotesa [x. Xonaeiina (mepeckazar
35 3nauenne (OTOCHHTE3A U OCo0eHHOCTH MEPBHYHBIX Oprann3MoB. I1osiBieHe aBTOTPOHOB — § 32
OHOJIOTUUECKOTO KPYroBOpoTa raHobakTepuil. I3MeHeHus yciaoBui sxu3HN Ha 3emute. [IpudanHbI (nepeckasart
BEIIECTB B Pa3BUTHU JKH3HU n3meHenui. [losiBnenne 6nochepst
36 Drtarsl pa3BUTHS JKU3HU Ha 3emiie OO011iee HanpaBJICHUE DBOJTIOIINH KHU3HH. DPBbI, HEPHO/IBI U STIOXH B §33
ucTopuu 3emin. BeIxox opraHu3MoB Ha cynry. DTambl pa3BUTHS (mepeckazar
KHU3HU
37 Wnewn pa3BuTHsA OpraHMYECcKOTO BoznukHOBeHNE Hel 00 HBOJIONNH KUBOTO MUPA. TEOpHs 3BOIIOIIH § 34
MHpa B OHOJIOrUU XK.-b. Jlamapxka (nmepeckasart
38 Yapn3z JlapBuH 00 3BOTIOIIUH HUccnenosanus, npoBenéuusie Y. Jlapsuaom. OCHOBHBIE MOJIOKEHUS § 35
OPTaHNYECKOTO MHpPa 9BOJIOINH BUJIOB, H3T0KeHHBIE JlapBUHOM. [IBIKYIIHE CHIIBI (Trepeckasar
TIporiecca BOIIONNH: U3MEHIHBOCTH, HACJIEICTBEHHOCTD, O0ph0a 3a
CYIIECTBOBAHNE U €CTECTBEHHBII 0TOOp. Pe3ympTaTs! sBOMONIHN.
3nagenue pador Y. [lapBuHa
39 CoBpeMeHHbIe TIpeJCTaBIeHHs 00 [Momymsiyst Kak eIMHUIA SBOTIONUH. BaxkHelime noHTHs § 36
OBOJIIOIMU OPTaHUYECKOTr0 MHUpa COBPEMEHHOH TEOPHH BOJIIOLMI (mepeckazat
40 Bun, ero kputepuu u cTpykTypa Bupi — ocHoBHas cucteMaTtuueckas euHuIa. [Ipu3Haky BU/a KaK ero § 37
kputepun. [lomynsiuuy — BHYTPHBHAOBAS TPYNITHPOBKA POJCTBEHHBIX (Trepeckasar
ocobeii. [Tomynsinus — dopma CyIiecTBOBaHHMs BHIA
41 IIponeccr! 0Opa3zoBaHus BUIOB Bunoo6pazosanue. [loHsTHE 0 MUKPOABOMIOINH. THITBI § 38
BI1000pa30BaHMs: reorpaUIecKoe U OHOIOTHIECKOe (Iepeckaszar:
42 MakpOd3BOJTIOHUS KaK MPOIECC VYcnoBus u 3HaueHue auddepeHnuanuu puaa. [loustre o § 39
TOSIBJICHUSI HAZIBUIAOBBIX TPYIIIT MaKpo3BOJIIOIUH. Jl0Ka3aTesbcTBa NPOLECca IBOIOLIUH: (mepeckasarl
OpraHn3MoB NaJCOHTOJIOTMYECKHE, IMOPHOIOTHUECKUEe, aHATOMO-
Mopdosorniyeckue (PyIMMEHTHI U aTaBU3MBbI)
43 OcHoBHbIe HanpaBieHus 3Bosonnu | [Iporpecc u perpecc B xuBoM Mupe. Hanpasnenus 6nonormaeckoro § 40
nporpecca: apoMopdo3, HauoaganTanus, oomas JereHepanus (Trepeckasar
OpTaHH3MOB
44 [TpuMepbI SBONTIOLIMOHHBIX O06001IeHre paHee H3YYEHHOTO MaTepuaia 00 YBONIOIMH. DBOIOHS §41
peoOpa3oBaHMIi JKUBBIX — JUTMTENBHBIA HCTOPUYECKUH Tpoliecc. (nmepeckasar!
OpraHu3MOB DBOJIIOLIMOHHbIE IPE0OPa30BaHUs KUBOTHBIX U PACTEHUH. Y POBHU
npeoOpazoBaHuil
45 OCHOBHBIE 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH OHOJIOTUYECKOH SBOJIONUH B IIPUPOIE: JIP Ne 5 § 42
IBOJTIOIINHI HEoOpaTHMOCTB TIpoIIecca, MPOTPEecCHBHOE yclIoxkHeHne GopM ku3Hu, | IIpucrmocobieHHOCTH (Trepeckasar

HETIPOTpaMMUPOBAHHOE PA3BUTHEC JKU3HHU, aallTalluu, IMOABJICHHUE
HOBBIX BUIOB.

OpPraHu3MOB K cpefie
o0OuTaHMs




46 YenoBek — MpeCcTaBUTENb DBosolys MpuMartoB. PanHue npeaxu npumaroB. 'OMUHHIBL. § 43
JKUBOTHOTO MHpa CoBpeMeHHBIE YeJIOBEKOOOpa3Hble 00e3bsHbI (mepeckasar
47 DBOJIIOIOHHOE [TPOMCX0XKICHUE Haxormuienue (pakToB 0 IpOUCXOKACHUHN YenoBeka. JlokasarenbcTBa § 44
YeJoBeKa POZICTBA YeNIOBEKA M )KUBOTHEIX. BakHeine 0ocoOeHHOCTH oprann3ma (repeckaszat:
yesoBeka. [IposiBIeHne OGHOIOTHUECKUX M COIMATIBHBIX ()aKTOPOB B
HCTOPHYECKOM IIpoLecce MPONUCXOXKICHHS desioBeka. OOIecTBeHHBII
(conmanpHBIH) 00pa3 )KU3HH — YHHKAJIBHOE CBOMCTBO YeI0OBEKa
48 Pannme stansl sBoronuy yenoBeka | Pannue mpeaxu yenoBeka. Ilepexo K MpsIMOXOKACHHIO — § 45
BBIZIAIOIIUHCS 3TAM IBOMIOIMY YenoBeka. CTagun aHTpONoreHesa: (mepeckasat:
MIPEe/IIECTBEHHUKH, YETIOBEK YMEbIH, JpeBHEHIINeE TI0IH, JPEBHUE
JIFOJTH, COBPEMEHHBII YeI0BEK
49 Ilo3aHne HTarb! 3BOIIONUH PanHMe HEOAHTPOIIEI — KPOMAHBOHIEL. OTIMIUTEIBHBIE TPU3HAKA § 45
YeJoBeKa COBPEMEHHBIX JIojiell. bruocornmanbHas cymHoCcTs denoBeka. BiusHue (Trepeckasat:
COIMANBHBIX (PAKTOPOB Ha IHCTBHE ECTECTBEHHOTO 0TOOpa B
HCTOPHYECKOM PAa3BUTHH YeTOBEKa
50 YesoBeueckre packl, UX poACTBO U | YenoBek pa3yMHBbIil — noiauMopdusblii Bua. [lorarue o pace. § 46
MPOUCXOXKACHNE OcHoBHbIe TUITBI pac. [IponcxoxaeHne 1 poacTBO pac (mepeckasat:
51 YenoBek Kak jKUTENb OHocheps! 1 UYenoBex — xutess onocepsl. Binsane genoseka Ha 6Gnochepy. § 47
€ro BIMSIHUE Ha TIPHPOLY 3eMIIH VYcnokHeHNe U MOITHOCTH BO3JICHCTBUS YeoBeka B buocdepe. (Trepeckasat:
CoxpaHeHne KHU3HH Ha 3eMie — TIaBHas 3a/a4a 4eI0BEUeCcTBa
52 O060011eHNEe U CUCTEMAaTU3AIHA O0600mIeHNE U CUCTEMAaTH3aIsl 3HAHUHN 110 TeMe «3aKOHOMEPHOCTH Her 3ananus
3HAHKH MO TeMe «3aKOHOMEPHOCTH | TPOMCXOKACHUS U Pa3BUTHA KU3HU HA 3eMIIe»
TIPOUCXOXK/ICHUSI U PA3BUTHS KU3HU
Ha 3emie»
53 YcnoBust )kxu3HHA Ha 3emiie Cpebl )KU3HU OPraHU3MOB Ha 3eMJie: BOJHAsI, HA3eMHO-BO3TyIITHAS, § 48
MIOYBEHHAsI, OpraHM3MEHHasl. Y CIIOBHUSI XKM3HU OPTaHU3MOB B Pa3HbIX (mepeckaszat
cpenax. JKoJIorHuecKre GakTopel: aOHOTHUECKHE, ONOTHYECKUE H
AHTPOINIOTCHHbIC
54 OO0u1re 3aKoHBI AeHCTBUS PaKTOPOB | 3aKOHOMEPHOCTH ACUCTBHSA (PAKTOPOB CPEIbl: 3aKOH ONTUMYMa, 3aKOH § 49
CpeJIbl Ha OPTaHU3MBbI HEe3aMEeHUMOCTH (akTopa. BnmsHue sxogornueckux GpakTopos Ha (epeckasar:
oprauu3mbl. [leprouaHOCT B )KM3HU oprann3mMoB. QoTtorneproism
55 IIpucnoco6nennocts oprann3mMoB k | [Ipumeps! nmpucnoco6aeHHoCcTH oprann3mMoB. [TonsTie 06 amanTaruy. § 50
JeUCTBUIO ()aKTOPOB CPEbI Pa3HooOpasue amanranuii. [IonsTre o xu3HeHHOH popme. (mepeckasart
OKOJIOTMYeCKHe IPYIITBI OPTaHH3MOB
56 Buotnyeckue cBs3u B mpupoze Buotnyeckue cBSA3M B PUPOAE: CETH MUTAHUSL, CIIOCOOBI TOOBIBAHUS §51
nun. B3anmoeiicTBue pa3HbIX BUIOB B IPHPOAHOM COOOIIECTBE: (mepeckasar
KOHKYPEHIINS, MyTyalu3M, CHMONO3, XUITHUYECTBO, apa3uTH3M.
CBsI31 OpraHU3MOB pa3HbIX BUJOB. 3HAUCHHE OMOTHUYECKUX CBs3eH
57 [Momymsiinu [Momynsiius kak ocobast HaqOpraHU3MeHHas crucTeMa, Ghopma § 52
CyIIecTBOBaHMUS Buja B pupoae. [Tonstue o remorpagudeckoit n (mepeckaszat
MIPOCTPAHCTBEHHON CTPYKType momysiun. KommdecTBeHHbIE
MIOKA3aTeJIN MOMYIISIIMHI: YUCICHHOCTD M INIOTHOCTh
58 OYHKIIMOHUPOBAHUE TIOMYIISIHN B Jemorpaduueckre XapaKTepUCTUKA TOMYISIUH: YHCICHHOCTD, § 53
pupoje TUIOTHOCTB, PO’KIAEMOCTb, CMEPTHOCTB, BEDKHBAeMOCTh. Bo3pacTHas (Trepeckasar
CTPYKTYypa MOMYJISILAH, TI0JIOBAs CTPYKTYpa nonyssiiuu. [lomyssiust
Kak Onocucrema. /lnHaMUKa YUCICHHOCTH U IUIOTHOCTH MOITYJISILIAN.
PeryJisiys YncIeHHOCTH NOMYJISIIMN
59 IIpupognoe coodmecTBo — [IpupoaHOE cOOOIIECTBO KaK OHOIIEHO3, €T0 PYCHOE CTPOCHHE, § 54
OnoreoneHo3 9KOJIOTHYECKHE HUIIH, TINIIEBBIE IIETTH U CETH MUTaHus. | TaBHbIH (Trepeckasar
MIPU3HAK IPHPOTHOTO COOOIIECTBAa — KPYTOBOPOT BEIMIECTB M IIOTOK
sHepru. [lonsTre o Ouorone. Poib BUIOB B OHOIIEHO3€E
60 BuoreorieH03bl, 3KOCUCTEMBI U DKocCHCTeMHast OpraHu3alys )XUBOit mpupoabl. DYHKIHOHATBHOE §55
ouochepa pasnuure BUAOB B SKOCHCTEMaX (IIPOU3BOUTEIH, TOTPEOUTEIH, (mepeckaszat
pasnarareny). OCHOBHBIE CTPYKTYpPHbBIE KOMITOHEHTBI 9KOCHCTEMBI.
KpyroBopoT BeliecTs 1 npeBpalieHns 3Hepruu — OCHOBHOM MpPU3HAK
akocucteM. bruochepa — rmodanpHas sxocucrema. B.W. Bepranckuii o
onoctepe. KommoneHTHI, XapaKTepu3yIOIie COCTaB U CBOHCTBA
Oroc(epsl: KHUBOE BEIIECTBO, OMOTEHHOE BEIECTBO, KOCHOE BEIIECTBO,
O6noxocHoe BemmecTBo. PoJb )kuBOTO BemecTsa B bnocdepe
61 IIpomeskyTOUYHasi aTTEeCTalUA WToroBslit KOHTPOIJIb 3HAHUN Kypca OHOIOTHH Her 3ananus
(TecTHpOBaHNE) 9 kiacca
62 PasBurue u cMeHa IpupoIHBIX CamopasBuTHE OHOTE0IeH030B U UX cMeHa. CTaanu pa3BUTHS § 56
coo0mecTB O6noreoneHo30B. [lepBudHbIC 1 BTOPUYHBIC CMEHBI (CYKIIECCHH). (Trepeckasar
Y CcTONYMBOCTS GHOTEOIIEHO30B (IKOCHCTEM). 3HAUCHNE 3HAHUH O
CMeHe IPHPOAHBIX COOOIIECTB
63 MHoroo6pasue GHOreoneHO30B O06061IeHne paHee H3y4eHHOro MaTepruaia. MHOrooOpasue BOAHBIX 3anucu B T€

(aKocucTeM)

9KOCHCTEM (MOPCKHX, PECHOBOJIHBIX) U HA3EMHBIX (€CTECTBEHHBIX U
KYJBbTYPHBIX). ArpoOHOTreo1eHO3bI (arpOIKOCHCTEMBI), UX CTPYKTYpa,
CBOWCTBA U 3HAYECHUE IS YEJIOBEKA U IPUPOIbI




64 OCHOBHBIE 3aKOHbI YCTOHYUBOCTU [uKIn4HOCTB IPOLECCOB B AKOCUCTEMAX. Y CTOMYUBOCTD IIPUPOJHBIX JIP Ne 6 Ouenka § 57
65 JKHBOU TIPUPOJIBI sKocHucTeM. IIpHIMHBI yCTOHYIUBOCTH 9KOCHCTEM: OHOJIOTHYECKOE KavecTBa OKpyKaromei | (mepeckasari
pasHooOpasue U conpsHKEHHAS YUCICHHOCTh UX BUAOB, KPYTOBOPOT cpensl
BCIICCTB U ITOTOK DHEPI'MH, HUKIWYHOCTb IPOLECCOB
66 DKOJIOTHYECKHE TIPOOIIEMBI B O06061eHne panee n3ydeHHOro Matepuaia. OTHOLICHHE YelloBeKa K § 58
onocdepe. OxpaHa IPUPOIEI IIpUpoJie B NCTOpHN YenoBedecTBa. [IpobieMsr Onocdepsl: HcTomEeHHe (Trepeckaszat:
MIPUPOJHEIX PECYPCOB, 3aTrps3HEHUE, COKpaIIeHHe OHOIOTHIECKOTO
pasHo0Opazust. Perrenne sxomormyeckux mpoodiem onochepsr:
panMoHAIEHOE UCIIONB30BaHUE PECYPCOB, OXpaHa IIPUPOJIBI, BceoOIee
9KOJIOTHYECKOe 00pa30BaHNE HACENICHUS.
67 Jkekypeus B pupony «Mzyuenne | DKckypceus B mpupoay «l3ydeHne U onmucaHne SKOCHCTEMBI CBOCH Otyer
1 OIIMCAHKUE YKOCUCTEMBI CBOEH
MECTHOCTH)
68 O06o0muIeHe 1 CHCTeMaTH3aIHs O0600menne 1 cuCTeMaTH3anys 3HaHUH 110 TeMe «3aKOHOMEPHOCTH Her 3aganus

3HaHUU 10 TeMe «3aKOHOMEPHOCTH
B3aMMOOTHOIICHUH OPraHU3MOB U
cpeab»

B3aUMOOTHOIICHUI OpraHusMoB U CPEIAbD»

KoHTpoJ/ibHO-U3MepHTeIbHbIe MAaTEePHAJIbI
Jist OTCIIeKMBAHUS JUHAMHUKY PE3yIbTATUBHOCTH YYAIUXCS TPUMEHSIOTCS Pa3In4Hble (YOPMBI KOHTPOJIS:

Bua koHTpoJs

KosmnuecTBo yacoB (pa6or)

JlaGopaTopHbie pabOThI

6

O6o06maromue ypoku

5

TecToBbIil KOHTPOIL *

10 KAXKIO0U TEME

IToxaroroska cooOmeHuit

B KOKIOU TEME

CocraBieHne TaOIuIl B TETPAIH

B KaXXII0HU TEME

Bxognas quarHoctuyeckast pa60Ta

2 (ceHTs0pB)

IToxyronosas auarHocTuyeckas pabora

1 (nexaOpn)

WToroBelii KOHTPOJIb (MPOMEXKYTOUHAS aTTecTanus)™

2 (maif)

*KoHTponbHO-u3MepuTenbHble MaTepuansl. buonorus. 9 kinacc / Coct. H.A.bormanos. — M.: BAKO, 2013.

Kpurepuu ounennBanus™

OtmeTka OueHkKa yCTHOTO 0TBeTa

OueHka BHINOJIHEHUS] MPAKTHYECKHX
(1adopaTopHbIX) padoT

Ounenka
BBINOJTHEHUS
NPOBEPOYHBIX padoT

Ormerka «5» | 1. 3HaHUS, TOHUMaHHUSA, TITYOHHEI
YCBOEHUSI 00yUarOIIMCSI BCETO
00BEMa MPOrpaMMHOTO
Mmarepuarna.

2. YMeHus BBIACTATH INIaBHBIE
MOJIOKEHHUS B U3yYCHHOM
Mmarepuaie, Ha OCHOBaHHH (pakToB
Y IpUMepOB 0000111aTh, 1eTaTh
BBIBOJIbI, YCTaHABJINBATh
MEXIIpEIMETHBIE U
BHYTpHIIPEIMETHBIE CBSI3H,
TBOPYECKH NPUMEHSIET
MNOJy4YEHHBIE 3HAHUA B
HE3HAKOMOM CUTyallHH.

3. OrcyTcTBHE OUIMOOK U
HE0YETOB IPU BOCIPOU3BEACHUI
M3y4eHHOTO MaTepuaa, pu
YCTHBIX OTBETaxX YCTPaHECHHUE
OTJENBHBIX HETOYHOCTEH C
MTOMOIIIBIO TOTIONTHUTEIBHBIX
BOIIPOCOB YUHUTEIs, COOIIOIEHUE
KyJbTYpPbl YCTHOM PEUH.

1) mpaBMIIBHO OTPE/IENNII 1IETh OTIBITA;

2) BHITOTHII paboTy B IOJHOM 00BEME C
co0JoieHreM HeOOXOMMOH TTOCIIeI0BATEIbHOCTH
MPOBEJICHUS ONBITOB ¥ H3MEPEHHUH;

3) caMOCTOSITENBHO U PaIlMOHATILHO BBIOpA U
MOJTOTOBHII JIJISI OTIBITA HEOOXOIUMOE
00opyioBaHue, BCE ONBITHI ITPOBEJ B YCIOBUSX U
pexrMax, 00ecIeunBaroIIUX TOJIydeHUE
Pe3yJIbTaTOB U BBIBOAOB C HANOOJIIBILIEH TOYHOCTHIO;
4) Hay4YHO TPaMOTHO, JJOTHYHO OIHCAJ HAOIIOACHUS
1 c(hopMyJIMPOBaI BBIBOJBI U3 OMbITa. B
MPE/ICTABICHHOM OTYETE NMPABWILHO M aKKypaTHO
BBITIOJTHUII BCE 3aIIMCH, TaOJIUIIbI, PUCYHKH, TPAdUKH,
BBIYMCIICHHS U CAENall BBIBOJIBI;

5) mposiBiIsieT OpraHN3allMOHHO-TPYIOBbIC YMEHHS
(momep KMBaeT YUCTOTY paboyero MecTa U MopsIoK
Ha CTOJIe, YKOHOMHO HCIIOJIB3yeT PAaCXOIHBIC
MaTepHabl).

7) 9KCHEPUMEHT OCYILECTBJISIET 10 TUIAHY C Y4eTOM
TEXHUKH 0€30MaCHOCTH U MPaBUJI PabOTHI ¢
MaTepuagaMu ¥ 000pYyJOBaHHEM.

1. BBITIONTHIT paboTy
0e3 omMOOK 1
HEJI0YETOB;

2. nomyctui He boiee
OJIHOT'O HEJIOYETA.

Otmerka «4» | 1. 3HaHHUe BCEro U3y4eHHOTO

MMporpaMMHOI0 MaTcpuajia.

1. OTIBIT IPOBOJIVII B YCIIOBHSIX, HE 00CCIICUUBAIOIINX
JIOCTaTOYHOM TOYHOCTH U3MEPEHUH;
2. win ObUIO JOMYIICHO JIBA-TPU HEAOYETA,;

1. He Oonee ogHOM
Herpy0oi ommoKku 1
OJTHOTO HEJI0YETa;




2. YMeHul BBIAETATE IIIaBHBIE
TIOJIOXKCHHUS B H3YICHHOM
MaTepuale, Ha OCHOBaHUH (DaKTOB
Y IpUMEpOB 000011aTh, 1e1aTh
BBIBOJIBI, YCTAHABJINBATH
BHYTPHIIPESIMETHBIC CBS3H,
MPUMEHSTH TIOJYYCHHBIC 3HAHUS
Ha TPaKTHKeE.

3. He3nauutenbHble (HErpyObIe)
OIIUOKK U HEJOYETHI TIPU
BOCTIPOW3BEIICHUN H3YICHHOTO
MaTepHaia, COON0ICHIE
OCHOBHBIX IIPAaBUII KYJIBTYPHI
YCTHOH peuu.

3. uiu He OoJiee ogHON HerpyOoi OMIMOKH 1 OJTHOTO
HemoueTa,

4. M HKCTIEPIMEHT NPOBEACH HE MOTHOCTHIO;

5. WA B OTIMICAHUN HAOJIOIECHUI U3 OIBITA JOMTYCTHII
HETOYHOCTH, BBIBOJIBI C/I€JIaJl HETIOIHEIE.

2. uim He 0oJiee IBYX
HEJI0YETOB.

OrMerka «3»

1. 3HaHme 1 YCBOGHHE MaTepuaia
Ha ypOBHE MHHUMAaJIBHBIX
TpeOOBaHUI IPOTPaMMEI,
3aTpyIHEeHUe Ipu
CaMOCTOSATETLHOM
BOCTIPOU3BEJICHUH,
HE0OX0IMMOCTh HE3HAUYNUTEIbHOU
MIOMOIIY NPETIOIaBaTeIs.

2. YMmeHne paboTaTs Ha ypOBHE
BOCIIPOM3BEACHHS, 3aTPYAHCHHS
IIPU OTBETAaxX HA BHIOM3MEHEHHBIC
BOIIPOCHI.

3. Hamaue rpy6oit ommoKwy,
HECKOJIbKIX HErpyObIX MpH
BOCTIPOU3BEJICHUN U3YUICHHOTO
MaTepHaja, He3HauUUTeIbHOe
HECOOJII0ZICHUE OCHOBHBIX MPaBHII
KyJbTYpPbl YCTHOU pEUH.

1. mpaBUIIBHO OIPEEIIHI IENb ONbITa; PadoTy
BBITIOJIHSACT IPaBIIIBHO HE MEHEE YeM HAIOJIOBHHY,
OJJHAKO 00BEM BBIIIOIHEHHOH YaCTH TaKOB, YTO
MO3BOJISIET TIOJTYYHUTh IPABUIIbHBIC PE3YIbTAThl U
BBIBOJIBI 110 OCHOBHBIM, TPUHIIMITHAIBHO BAXKHBIM
3aga4aM paboThl;

2. Wi noabop 00opyaoBaHus, 0OBEKTOB,
MaTepuasoB, a TAK)Ke paboThI 10 HaYally OmbITa
TIPOBEI C TOMOIIBIO YYUTEIIST; WIIH B X018
NPOBENICHUS OTIBITA M M3MEPEHUH OBLIN IOMYILECHBI
OIIMOKH B OITMCAHUN HAOJIIOAEHHH,
(OpMYITUPOBAaHUH BEIBOJIOB;

3. ONBIT MPOBOIMJICS B HEPALMOHAIBHBIX YCIIOBUSIX,
YTO HPHBEJIO K MOJTYYCHHUIO PE3yIbTaTOB ¢ OO0JbIICH
MOTPENIHOCTBIO; HIIM B OTYETE OBLIN OMYLICHBI B
o011eif cllo)KHOCTH He OoJiee IBYX OIHOOK (B
3aIUCsX €ANHUIL, U3MEPEHHSIX, B BBIUUCIICHUSIX,
rpadukax, TabauLax, cxemax, u T.J.) He
NPUHLIMITHAIBLHOTO JUIsl TaHHOM paboThI Xapakrepa,
HO TIOBJIMSIBILIMX HA PE3YJIbTAaT BHIOJIHEHHS;

4. nomyckaeT rpy0ylo OIHMOKY B X0J€ IKCIIEPHUMEHTA
(B 00BsicHeHNH, B 0OPMIICHHH PaOOTHI, B
COOJIIOZICHHUH MPaBHJI TEXHUKH 0€30MacCHOCTH NPH
pabote ¢ MaTepuanaMu 1 000pyJOBaHUEM ), KOTOpast
UCIIPaBIISIeTCS 110 TPEOOBAHUIO YUHTEIISL.

1. He Gomnee OBYX
rpyOBIX OMINOOK;

2. unm He Oonee
OJTHO¥ Tpy00it 1
OJIHOI HerpyOoi
OLIMOKH U OJTHOTO
HeJ04eTa;

3. wu He 6oee IByX-
Tpex HerpyOoBIx
OIINOO0K;

4.y ogHOH
HerpyOOoi OMMOKH H
TpeX HEJJO4YETOB;

5. Wi npu
OTCYTCTBHUH OIIUOOK,
HO MPH HAJIMYHH
YeTBIPEX-TISITH
HEJI0YETOB.

Otmerka «2»

1. 3HaHME U yCBOEHUE MaTepHualla
Ha ypOBHE HIKE MUHUMAaJIbHBIX
TpeGOoBaHUil MPOrpaMMBl,
OTJIeNIbHBIE TIPEICTABICHHUS 00
N3y4E€HHOM MaTepHae.

2. OrcyTcTBUE yMEHHH paboTaTh
Ha YpOBHE BOCIIPOU3BEJCHHUS,
3aTpyJHEHHS IPH OTBETAaX Ha
CTaH/IapTHBIE BOTIPOCHI.

3. Hammame HECKONBKHUX TPyOBIX
OIIMOOK, OOJIBIIIOTO YHCIIA
HerpyOBIX IPH BOCIIPOU3BECHUH
W3y4EeHHOTO MaTepuaa,
3HAYNTEIBHOE HECOOIIOICHHE
OCHOBHbIX IPaBHJI KYJIbTYPBI
YCTHOH peuu.

1. He ompeneTHI CaMOCTOSTEIBHO [IENb OIIBITa;
BBITIOJTHIT Pa0OTy HE MOJHOCTBIO, HE TIOATOTOBIII
HY)KHOE 000pyI0BaHHE U 00BEM BBHIIOJHEHHON
9acTH pabOThI HE TIO3BOJISET CIIENIATh MPABHIbHBIX
BBIBOJIOB;

2. WK OTBITBI, U3MEPEHHUSI, BEIYUCICHHUS,
HAOJIFOICHUS MPOU3BOIUIINCH HETIPABIIHHO;

3. wm B xoJie pabOTHI U B OTYETE OOHAPYKHIIHCEH B
COBOKYITHOCTH BCE HEJIOCTATKH, OTMCUCHHEIC B
TpeOOBaHUIX K omeHKe "3";

4. morryckaet nBe (1 O6oee) rpyObie omIOKH B X01e
9KCIIEPUMEHTA, B O0BSICHEHUH, B O(OPMIICHUN
paboTEI, B COOTIOJICHUH TIPABIIT TEXHUKH
0€30MacHOCTH MPH paboTe C BEMIECTBAMHU U
000pyI0BaHHEM, KOTOPhIE HE MOYKET HCIPABUTh
JTaKe TI0 TPeOOBAHMIO YUUTEIS.

1. nomycTun yucno
OIIMOOK M HEJJOYETOB
MPEBOCXOAIIIEe
HOpPMY, IIpU KOTOPOI
MOJKET OBITh
BBICTaBJIEHA OICHKA
ng-

2. UM eciu
MIPABUIIBHO BBIIOTHUI
MEHee MOJIOBUHBI
paboTshL.




