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[MosAcHUTeNbHasA 3anmncka

Paboyas nporpamMma y4yebHOro kKypca 6uonormm 9 Knacca coctaB/ieHa Ha
ocHoBe PefepanbHoro 3akoHa «O6 obpa3oBaHuMM B Poccuiickoit deaepaumm» OT
29.12.2012 Ne273 @3, B cootBeTcTBUM PIOC OOO, Ha OCHOBE MNPUMEPHOWA
nporpaMmbl 151 OCHOBHOro o06uwero o6pasoBaHus No 6Guonorun (6a3oBbIv
YPOBEHb):  OCHOBHOM o06pa3oBatesibHOM nporpaMmbl  MKOY  COLLU  No6
C.OKTABPLCKOro, NOMOXEHUA 0 paboyeld nporpaMme negarora LUKO/bI.
Paboyas nporpamma opueHTMpoBaHa Ha ncnosnb3osaHne YMK:
- TloHomapéBa, W. H. YuebHuk «buonormsa» 9 Knacc: yuebHUK ans
o6LeobpasoBaTenibHbIX yupexaeHut / N.H. MNoHomapesa, O.A. KopHunosa, H.M.
UepHoBa. - MockBa: M3gatensckuin LeHTp «BeHTaHa-Ipadg», 2019. - 270 c.

- lMNoHomapésa, W. H. Bbuonorus 9 Knacc: meTtognyeckoe nocodbre / W.H.
MoHomapesa, J1.B. CumoHoBa, B.C. KyumeHko. - Mockea: BeHTaHa-I"pag, 2019
r.- 205 c.

lNpeanonaraeT MCMNOMb30BaHWE 3NEKTPOHHOIO MPUIOXKEHNS K [aHHOMY
YMK, 3n1eKTPOHHbIX 06pa3oBaTe/ibHbIX PECYPCOB.
[poeKTHasA AeaTenbHOCTL yyallmxea npefycMoTpeHa 1 pa3 B UeTBepTs, 4
yaca 3a y4ebHblIli rog.

NMITAHNPYEMBbBIE PE3Y/IbTATbI NU3YUEHNA KYPCA
«BONOINA» K KoHUY 9 Knacca
N3yueHne Kypca «buonorus. 9 Knacc» A0MKHO ObITb Harpae/EHO Ha OBMafEHME
00yyaroLLMMUCH CNefytoLLMX YMEHWNIA 1 HaBbIKOB:
BbINYCKHUK HAY4YNTCS:

e XapaKTepu3oBaTb o6Lme OV0MIOrMYeCKNe  3aKOHOMEPHOCTN, nx
MPaKTUYECKYH 3HAYNMOCTb;

* UCMOMb30BaTb METOAbl OMOMIOTMYECKON HayKu ANs  W3Yy4vyeHus OOLLMX
OM0/IOMMYECKNX 3aKOHOMEPHOCTEN: HabnwgaTb M ONUCbIBaTb KETKM Ha
roTOBbIX MUKpPOMNpenaparTax, 3KOCUCTEMbI CBOE MECTHOCTW;

* UCMOMb30BaTb  COCTaBMSIIOLUME  MPOEKTHOM W WCCNeaoBaTebCKOW
NEeATENbHOCTU MO M3YYEeHMO O0OLWMX OMONOrMYeCKNX 3aKOHOMEPHOCTEN,
CBOMCTBEHHbIX YKNBOA npupoae; NPUBOAUTb [l0Ka3aTeNbCTBa
Heo6X0AMMOCTM 3alMTbl OKPYXKatoLed cpefbl; BblAENATb OTANYMTENbHbIE
MPU3HAKN YKMBbIX OPraHM3MOB; CYLLECTBEHHbIE MPU3HAKKM OGUONOrNYECKUX
CUCTEM N BMOMOrMYECKNX NPOLIECCOB;

* OPUEHTMPOBATLCS B CUCTEME MO3HaBaTe/IbHbIX LIEHHOCTEW: OLEHMBATb
NHOPMaLMIO O [AeATeNbHOCTU YeNoBeKa B MpUpode, MNOMyyvaemyro W3
pa3HbIX NCTOYHWUKOB;

e QaHaNM3MpoBaTb W OLEHMBATb MOCNEACTBUA [AEATENbHOCTU 4Ye/loBEKa B
npupogae.

e PackpbiBaTb Pofib GMONOrNN B MPaKTUYECKON AEATENbHOCTU MIKOAER, Porb
Pa3/IMYHbIX OPraHNU3MOB B XXM3HW Ye/I0BEKa,;

o Cobntopatb npaBuWna paboTbl € OMONMOTMYECKMMM  MnpubopamMu U
WNHCTPYMeHTaMu, npasuia paboTbl B KAOMHeTe BMOMOrUS;

o PaboTaTb C YyBENNYUTE/bHLIMW Npubopamn, HabNAAaTb MUKPOOOLEKTLI Y
Mpouecehl; AenaTb PUCYHKM MUKPOMPenapaTtoB, (PMKCUMPOBaTb Pe3y/bTaThbl
Hab O AeHNI;



VYcraHaBnuBaTh CBSI3b CTPOEHUA YACTEW KIETKM C  BBINOJHIEMbIMU
dbyHKIHAMH;

CpaBHMBAaTh XUMHUYECKHH COCTAB >KUBBIX OPraHU3MOB M TEJI HEKHUBOU
MIPUPO/IbI, AEJIaTh BHIBO/IBI HA OCHOBE CPABHEHUS,

Haxomuthb cBsA3b cTpocHUS W (DYHKITUH KJIETOK PA3HBIX TKAHEH, paCKPHIBATh
CYIIHOCTb MPOIECCOB KU3HEACATEIbHOCTH KJIETOK; BBIJEAThH CYIICCTBEHHbIE
MPU3HAKK CTPOEHUS KJIIETOK Pa3HbIX I[APCTB; JA€IaTh BHIBOJIbI O €TUHCTBE
CTPOCHHUS KJIETOK MPEACTABUTEIIEH PA3HbIX IAPCTB U O TOM, KAKOH OOBEKT
uMeeT 00Jiee CIIOKHOE CTPOEHUE,

Jloka3biBaTh POJACTBO OPraHU3MOB HA OCHOBE UX KJIETOUHOTO CTPOEHUS,
OOBACHATh OOIIHOCTh MPOUCXOXKACHUS W HBOJIIOIUU CUCTEMATHUUYECKUX
IPYII PACTEHUH U KUBOTHBIX HA MPUMEPAX COMOCTABJICHUS OMOJTOTUUECKUX
0OBEKTOB;

BrisBasTE 0COOCHHOCTH Cpe/l OOUTAHMS, PACKPHIBATH CYIIIHOCTh
MPUCTIOCOOJICHHUS] OPraHU3MOB K Cpejie OOUTaHMUS,

Briensares cyliecTBEHHbIC MPU3HAKK BUIA, OOBSCHATH MPUUUHBI
MHOT000pa3us BUJIOB,

AprymeHTupoBaTbh  HEOOXOJUMOCTh COXPaHEHUS OMOJIOTUUECKOTO
pasHooOpasus A COXpaHeHHs Owocdepsl, aHATM3UPOBATh W OICHUBATH
BITUSTHUC JICATEIIBHOCTH YeJI0OBEKa Ha Onocdepy.

BblnyCKHuK noaYy4uUm 603MONCHOCHb HAYH UMb A

BBIJIBUTATh THITOTE3bI O BO3MOXKHBIX TIOCIICCTBUAX JASATEIHBHOCTH UEIOBEKA
B SKOCHCTeMax B Omocdepe;

apTyMEHTHPOBATh CBOIO TOUKY 3PEHUS B XOJE JNUCKYCCHH IO 00CYKICHUIO
TJI00ATBHBIX SKOJIOTHYECKHAX TIPOOIIEM.

CamocrosarensHO 0OHApYkWBaTh W (POPMYTUPOBATH yUEeOHYIO MPOOIEMYy,
OTIPENIENATh TIeNTb YUEOHOW NeATEeTbHOCTH, BHIOMpATh TEMY TPOEKTA WIIH
HCCJICIOBAHUS IO OHMOJIOTHH,

BrigsuraTs Bepcun permeHuss OMOIOTHIECKUX W SKOJIOTHIECKUX MPOOIIeM;
HaGnmtonate Ouonornueckue OOBEKTHI W MPOBOJIUTH OWUOJIOTHUYECKHE
IKCIIEPUMEHTHI

PaGoTtats mo mnany, CBEpATHh CBOM JCHCTBUSA C IIENBIO U, TIPH
HEOOXOIMMOCTH, HCTIPABJISTH OMMOKA CaMOCTOATEITBHO;

[InanupoBaTh CBOIO WHIWBHAYyAJIbHYIO OO0pPa30BATEIBHYIO TPACKTOPHIO,
paboTraTh MO CaMOCTOSATEIIFHO COCTaBJICHHOMY IUIaHY, CBEPSSACH C HAM H
IETbIO CSITCIIFHOCTH, WCIPABJIATh OIMUOKHA, HWCTOB3YS CaMOCTOATEIIBHO
nonobpanHbie cpeacTaa ( B ToM uncie MHTepHeT);

Co3maBath CXEMAaTHYECKHE MOJCIH C  BBIIEICHHUEM  CYIIECTBEHHBIX
XapPaKTePUCTUK  OMOJOTHYECKOTO 00BbEKTA; npeoOpa3oBbIBATH
OWoNOTrHUecKyr0 WH(GOPMAIMIO W3 OJHOTO BHAA B APYrOod W BHIOWpATH
ynobHyo s cebs dopmy ¢HUKCAMd M TPEACTaBICHUS HH(MOPMAIUH,
OTIPEIEITSITh BO3MOYKHBIC UCTOUHUKHA HEOOXOMMMBIX CBEICHUH, MPOU3BOIUTH
MOMCK WH(GOPMAINK, aHATM3UPOBAThH U OIICHUBATH €€ JIOCTOBEPHOCTH;,
Cobmomath TPUHIMIB  30pPOBOTO  O0pa3a JKWU3HH, PalMOHATBHOM
OpraHu3alvy TPY/Ja U OTIbIXA.

JIM4HOCTHBIC:

1.

Bocrutanne poOCCHICKOW TpakIAHCKOM WACHTHYHOCTH. NATPUOTH3MA,



MO0BU U yBaxkeHUsa K OTe4ecTBY, YyBCTBA FOPOCTH 3a CBOKO PoauHy.

2. ®opMupOBaHWE OTBETCTBEHHOTO OTHONICHHWS K YYCHHWIO, TOTOBHOCTh H
CIOCOOHOCTH OO0ydYaromMXCcsl K CaMOPa3BUTHIO M CaMOOOpa3OBaHHIO Ha
OCHOBE MOTHBAIIMN K YUECHHUIO U TTO3HAHUIO.

3. 3HaTh OCHOBHBIC TPHUHITUIIBI W TIPABHJA OTHOIICHHUS K YXHBOW TPHUPOJE,
OCHOBBHI 3JTOPOBOTO 00pa3a KU3HU U 3I0POBbECOCPETAIONINE TEXHOJIOTHH.

4. ChopMHpPOBAHHOCTh  IMO3HABATEIIBHBIX  HMHTEPECOB M MOTHBOB,
HAITPaBJICHHBIX HA W3YYCHHE JKUBOW MPHUPOJIBI, HHTCIUICKTYAIbHBIX YMEHUH
(mOKa3BIBaTh, CTOUTH PACCYXKACHHS, AHAJTU3MPOBATh, JACJATh BBIBOJbI);
ACTETHYECKOTO OTHOIIECHUS K )KABBIM OOBEKTaM.

5. ®OpMUPOBAHUE JTUYHOCTHBIX MPEICTABIECHUN O HEJTOCTHOCTH OKPYIKAKOIIETO
MHpa, BO3MOXXHOCTH €r0 TO3HAHWSA W OOBSICHEHUS HA OCHOBE JTOCTHKCHHUI
HayKH.

6. Oco3HaHWE €IMHCTBA W IEJIOCTHOCTH OKPY’KAIOIIETO MHPA, BO3MOXKHOCTH
€ro MO3HABaGMOCTH Ha OCHOBE JTOCTHKCHUH HAYKH.

7. @®OopMUPOBAHWE YBAXXKHUTEILHOTO OTHOIICHHUA K WCTOPHH, KYJIBType,
HAIlMOHAJTbHBIM ~ OCOOCHHOCTSM, TPaaWIAsAM | 00pa3y XKW3HU JPYTUX
HApOJIOB, TOJICPAHTHOCTH W MUPOJTIOOHS

8. Paszsumue HAYUOHANBLHO20 CAMOCOHAHUS, (POPMUPOBAHUE HPABCMBEHHBIX U
2PAdNCOAHCKUX — Kayecms 8  npoyecce  pa3HOOOPA3HOU — MBOPYECKOL
oesmenlbHOCmu

9. OcBoecHHME CONMABHBIX HOPM, TIPaBWJI TOBEACHUS, pojei u  (opm
CONMAJIFHON W3HW B TPyNmaxX H COOOIMIECTBAX, BKIIIOYAS B3POCIIHIC
CONMAJIbHBIC COOOMIECTBA, YYacTHE B IIKOJLHOM CaMOYTIPABIICHUA W B
0OIIECTBEHHOM JKU3HH B TIPE/IETaX BO3PACTHBIX KOMITETECHITHH.

10.Pa3zBuTHe MOpaNbHOTO CO3HAHHWS W KOMIECTCHIIMA B PEIICHAA MOPAJTBHBIX
mpoOiieM Ha OCHOBE JTUYHOCTHOTO BhIOOpa, (popMUpOBAHWE HPABCTBEHHBIX
YyBCTB W HPABCTBEHHOTO TIOBENEHUSA, OCO3HAHHOTO W OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHBIM TIOCTYITKAM.

11.®opMupoBaHrie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIECTBE U
COTPYJHAYECTBA C YUUTEIISAMHA, CO CBEPCTHUKAMH, CTAPITAMHU U MJIAAIIAMHA B
npoiiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO - TTOJIC3HOM JACATEILHOCTH.

12.®opmupoBaHue IIEHHOCTH 3J0POBOr0 M 0Oe30macHOro olpasza >KHU3HH,
YCBOCHHE TIPAaBWJ WHIWBHIYAIBHOTO ¥ KOJUICKTHBHOTO 0€30MacHOTO
MTOBEJICHHS B YPE3BBIYANHBIX CHUTYANHSIX, YTPOKAIOMINX KU3HUA U 30OPOBBIO
JIOJIEH, TIPaBWJT TIOBEACHHS B TPAHCIIOPTE W HA JIOPOTaX.

13.®opmupoBaHre OCHOB HKOJIOTHUECKOTO CO3HAHUS HAa OCHOBE TMPU3HAHUS
IIEHHOCTH JKW3HU BO BCEX €€ TMPOSBICHUSAX M HEOOXOJAUMOCTH
OTBETCTBEHHOTO, OEPEXKHOTO OTHOIICHHWS K OKDPYXaloleH cpeae w
PaIMOHATEHOTO TTPUPOIOTIOIH30BAHUA.

14.Oco3nanne 3HAUCHUA CEMBH B JKH3HHM YCJIOBEKAa M OOIIECTBA, IOHSITHC
IIEHHOCTH CEMEWHOHN >KM3HW, YBAXHUTEIHHOE W 3a00TIUBOE OTHOIICHHE K
YJIEHAM CBOEU CEMBH.

15.YMenne npuMeHsATh IOJTyICHHBIC 3HAHUA B IPAKTHUECCKON IEATETHHOCTH

16.0Oco3Hanme noTpeOHOCTH U TOTOBHOCTH K caMOO0OPa30BAaHUIO, B TOM YHUCIIE B
paMKax CaMOCTOSITEIIPHOW JEATEIIPHOCTA BHE IIKOJIBI, YMEHHE OMPEICIIATh
YKU3HECHHBIC TICHHOCTH, OOBSICHATh MPUYMHBI YCIIEXOB U HEyJad B yueOHOM
NEATEIPHOCTH, TIPUMEHATH TOJYYEHHBIC 3HAHWUS B TPAKTHICCKOMN
NEATEITIBHOCTH,



17.0uenuBaTh >KM3HCHHBIE CHUTYallMd C TOYKH 3peHMs Oe3omacHOro oodpaza
JKU3HHM Ml COXPAHEHUSI 3JTOPOBbSI;

18.Kputrueckoe OTHOIICHHE K CBOMM ITOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH
32 WX TIOCJICACTBHS, YMEHHE TIPEOJOJIEBATh TPYIHOCTH B IPOIECCE
JIOCTHOKCHHSI HAMCUSHHBIX TICIICH.

MeTtanpeamerHsbie:
1) Ilosnasamenvhvie VVJ[:

1.

YMeHHE CaMOCTOATENIbHO ONPEACATh LENH CBOEr0 OO0Yy4YeHUs,
CTAaBUTh HOBbIC 337auM B yueO€ M B MO3HABATEJILHOW ACATEIBHOCTH,
Pa3BUBATh MOTUBbI M1 UHTEPECHI MO3HABATEIBLHON NEATEILHOCTH.

OBnazieTh HKCCICIOBATEIBCKOM M TNPOEKTHOH JEATEIbHOCTHIO.
Hayuutbcst BuUeTh mpoOJieMbl, CTaBUTh BOIMPOCHL, BBIJABUTATh
TUTIOTE3bI, JaBaTh OMPEACICHUS TOHATHAM, KBaJU(HUIIUPOBATH,
HaOIIOIaTh, AEaTh BHIBOABI, 3AIMINATh CBOU UICH.

YMeTp paboTath C pa3sHbBIMH HCTOYHHKAMH  OHOJOTHUYECKOM
nH(pOpMaLHH: HAaXOAWTh  OWOJOTHYECKyr0 HHOpMaAIO B
Pa3TUYHBIX UCTOYHHWKAX, aHAJM3UPOBATh U OLICHUBATHh WH(OpMAIHIO,
peoOpPa3OBBIBATE €€ U3 OJHOM (POPMEI B APYTYIO.

YMeHune co3gaBarh, MNPUMEHATh W MNpPeoOpa30oBbIBATh 3HAKU U
CUMBOJIBI, MOJIEIM W CXEMbl Ui PEUICHUA YUYEOHBIX U
MO3HABATENbHBIX 3374

®opMHUpPOBATH U PA3BUBATh KOMIIETCHTHOCTh B 00JIaCTH
ncnonbzoBanuda UKT.

. HpOBOI[I/ITB Ha6J'IIOI[eHI/I$I, CTAaBUTH JJICMCHTAPHBLIC SKCICPUMCHTBI U

OOBACHATH MOJIYYEHHBIE PE3YJIbTATHI.

CtpouTh JOTHYECKHE PACCYX ACHUS, BKIIIOYAIOIIUE YCTAHOBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBs3el. Mcrnoab30BaTh yueOHbIC AEHCTBUS
1t GOPMYJTUPOBKH OTBETOB.

CpaBHUBaATh U KITACCH(PHUITMPOBATH, CAMOCTOSATEIIHFHO BEIOHpas
KPUTEPHUU U1l YKA3AHHBIX JIOTUYECKUX OMEPALIAN.

OnpenensTe BO3MOXHBIE MCTOUYHHUKH HEOOXOJIUMBIX CBEJCHUM,
MMPOU3BOIATH TOWUCK WH(MOPMAIANA, aHAJTU3WPOBATh W OICHUBATH €€
JIOCTOBEPHOCT.

10.CocTaBnars cxemMaTHUE€CKHE MOJEIN C BBIJICTCHUEM CYIIECTBEHHBIX

XapPaKTEPUCTUK OOBEKTOB.

2) Pecynamusnvie YV)|:

1.

Opranu3oBath CBOIO YYEOHYIO JCATEIBHOCTh. OMPEACTIATh LEIb

padoTHI, CTaBHTH 3a/1auu, MJIAHUPOBATh (paccunTHIBATH
MOCJIEAOBATEIIBHOCTh  JEUCTBUM W NPOTHO3UPOBATH  PE3YJIBTATHI
paboTHI).

CnocoOHOCTh BBIOMPATh LIEJEBBIE U CMBICJIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUAX M TNOCTYNKAX MO OTHOLICHUWIO K JKABOM TMPUPOJE,
310POBBIO CBOEMY M OKPYIKAOIIMX.

CaMoCTOATENbHO BBIJIBUTATh BApUAHTBhl PELICHUS MOCTABJICHHBIX
3a/a4, NOPEABUACTh KOHEUYHBbIC PE3YyJbTaThl paldoThl, BbIOUpas
CPEACTBA NOCTHIKEHHA LIEIM. Y MEHHE COOTHOCUTH CBOW JEHCTBHS C
IJTAHUPY €MBIM PE3YJIbTATOM.

. PabGoTtate mo muIaHy, CBEpsATh CBOM JCHCTBHSA C IIEJBIO H, TPH

HGO6XOI[I/IMOCTI/I, HUCIIPABJIATH OIIMOKH CaAaMOCTOSITETLHO.



5. BnageHue OCHOBaMM CAMOKOHTPOJA, CaMOOLECHKH, NPUHATHS
pelIeHui B OCYIIECTBJICHUM OCO3HAHHOTO BbIOOpPAa B YueOHOU U
MO3HABATEIBHOMN ACATEIBHOCTH.

3) Kommynukamusnvie YV)|:

1. YmMmeHue ciymaTh U BCTYNaTh B JUAJIOT, YYaCTBOBATh B KOJUIEKTUBHOM
00CYKIEHUU MTPOOJIEM.

2. YMeHHME WUCIHONb30BaTh PEUEBBIC CpEACTBA Uil  JUCKYCCHH,
CpPaBHUBATh PA3HbIE TOUKHU 3PEHHUS, OTCTAUBATh CBOKO TOUKY 3PECHUSL.

3. YMeHHE OpPraHu30BBIBaTh Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO
JNEATEIbHOCTh € YUMTEJIEM W CBEPCTHHKaMH,  padoTaTh
WHJIMBUYAJIbHO U B TPYMIE, HAXOIUTh OOIIIEE PEIICHUE.

4. YMeHHe CTPOUTh MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U
B3POCJILIMHU.

IIpeamerHbie:

1) B nosnasamenvHotli (uHmennekmyanvbHot) cgepe 00y4arowuiicss Hay4umcs:

1. YcBoeHue cucTteMbl HayuHbIX 3HAHUM O JKMBOM MpUpPOAE U
3aKOHOMEPHOCTSIX €€ Pa3BUTHA.

2. dopMUpOBaHUE MEPBOHAYATIbHBIX CHUCTEMATU3UPOBAHHBIX
MPEACTABICHUNA O OMOJIOTHYECKUX OOBEKTAX, MPOleccaxX, SIBJICHUAX,
OBJIQJICHUE MOHATUIHBIM annapaToM OHOJIOTHH.

3. IlpuoOpeTeHue OMbITa HCHOJB30BAHUSA METOJOB OHOJOTUYECKOM
HAyKH W TPOBEICHUS HECIIOXKHBIX OUOJOTHUYECKUX SKCIEPUMEHTOB
JUISl U3YUYEHUS KUBBIX OPTaHU3MOB.

4. TloHuMaHue BO3paCTAIOIICH POJIM €CTECTBEHHBIX HAYK M HAYUYHBIX
WCCIEIOBAHUN B COBPEMEHHOM MUPE.

5. ®opMHpPOBAHUE OCHOB 3KOJIOTMYECKONW T'PAMOTHOCTH: CIHOCOOHOCTH
OLICHUBATh TMOCJCACTBUSA JACATEIBHOCTH UEJIOBEKA B NPHUPOJE,
BIUsSHUE (DAKTOPOB pHCKAa HA 30POBhE UEIIOBEKA, OCO3HAHHE
HEOO0XO0IMMOCTH COXPAHEHUS MPUPO/IbI.

6. Hayuutbcsi 0OBACHATH POJIb OMOJIOTHU B MTPAKTHUECKOU NEATENIbHOCTH
TIOJEN; MECTA U POJI YEIIOBEKA B MPUPOJIE.

7. OpnaneHue Merodamu: HaOmoJaeHue, onucaHue. [IpoBoauTth
OMOJIOTMUECKUE WCCIICIOBAHUS M JIeJlaTh BBIBOJbl HAa OCHOBE
MOJIYYEHHBIX PE3YJIbTATOB.

8. ®opmupoBaHUE MPEICTABJICHUN O 3HAYEHUU OMOJIOTHYECKUX HAYK B
PELIEHUH TJI00ATbHBIX MPOOJIEM.

9. OcBoeHue TPUEMOB OKa3aHUS TEPBOM MOMOIIM, PalMOHAIbHAA
OpraHu3anus TpyJa v OTJbIXa.

10.ITonumanue cMbicia OUOJIOTHUECKUX TEPMUHOB. X MpUMEHEHUE TTPU
pelieHrue OMOJIOrHuecKUx mpodsIeM 1 3aaau.

11.®opMmynupoBaHue TpaBUI TEXHUKH O€30MACHOCTH B KAOWHETE
OMOJIOTUH MPH BHITIOJTHEHUH JTa0OPATOPHBIX PadoT.

2) B yewHocmuo-opueHmayuouHol cgepe: 3HaTh OCHOBHBIE TIPaBWIJIA
MOBE/ICHUSI B MIPUPOJE U OCHOBBI 3J0POBOT0 00pasza *U3HHU, MPUMEHATh UX
Ha MPAKTUKE, OILECHUBATh TMOBEJACHUE UYEJIOBEKA C TOYKH 3PEHUA
30X. IlpuBoauTh A0Ka3aTEIbCTBA B3aUMOCBS3M YEJIOBEKA M OKPY KAOIIEH
Cpelbl, 3aBUCUMOCTHA 3JI0POBbSI UEJOBEKA OT COCTOSIHHUS OKpY Karoleh
cpeibl, HEOOXOIMMOCTH 3AIMUTHl CPEbl OOUTAHUA YETOBEKA.

3) B cghepe mpyoosoii OesimenvHocmu: 3HATh W COOMIOAATH TpaBwiia padbOTH B



kaOuHeTe OMOJIOTWH, TpaBuWia padoThl ¢ OWOJOTMYECKUMH MPUOOpaMU M
WHCTPYMEHTaMH.

4) B cepe ¢uzuuecxoii OesmenvHocmu: NEMOHCTPUPOBAHHE HABBIKOB

OKa3aHWs NEPBOM NOMOINM NPH OTPABJICHUM SIOBUTHIMH PACTCHUAMHU W
rpubamu, yKyce I0BUTHIMH KHUBOTHBIMHU.

5) B acmemuueckoii chepe: OICHUBATH ¢ AICTETHUCCKON TOUKHU 3PEHHUS KPACOTY

1 pazHo0Opa3re MUpa IPHUPOIHI.

Coaepxanne o0pa3oBaHust

Tema 1. Oougue 3axkonomepHocmu ycu3nu (5 u )
e Juonocusi — Hayka o swcueom mupe buonorus — Hayka, HCCIeAyrOIIas

)Ku3Hb. V3ydeHne mpupojbl B 00ECNEUEHUN BbIXKMBAHUA JIIOJIEH Ha 3emiie.
buonoruss — cucrema pas3Hbix OHoONOrMuUeckux oobOsacte Hayku. Pomb
OMOJIOTUH B IPAKTUUYECKON JIEATEIIbHOCTH JIFOICH

Memoowr  b6uonoeuveckux uccneoosanuii  MeToAbl HW3YUEHHS  KHBBIX

OpraHu3MOB:  HAONMIOJEHWE,  M3MEPEHWE,  CPABHEHHE,  OIHKCAHUE,
SKCIEpUMEHT, MojenupoBanue. [Ipasuia padoTel B kKaOMHETE OMOJIOTHM C
OMONOTHYECKUMH P OOpaMU U HHCTPYMEHTAMHU

Obwue ceoiicmea sxcugvix opeanuzmos . OTIUUUTENIbHbIC TPU3HAKU )KHUBOTO
YW HEXKHMBOTO. XMMHUUYECKUH COCTaB, KJIETOYHOE CTPOEHUE, OOMEH BEIIECTB,
Pa3MHOXEHHE, HACIEACTBEHHOCTh, HM3MEHUMBOCTh, POCT, Pa3BHUTHE,
pa3IpakuMOCTh. B3auMOCBS3b JKUBBIX OPTAHU3MOB M CPE/IBI

o Mnocoobpazue ¢opm ocuznu Cpenpl KU3HA HA 3eMJIe 1 MHOTOOOpa3ue ux

opranu3moB. Kietounoe pazHooOpa3ne OpraHu3MOB U UX I[apcTBa. Bupychl
— HekyerouHas ¢opma xu3Hu. PazHooOpasue OnocucTeM, 0ToOpakaromiee
CTPYKTYPHBIC YPOBHH OPTaHHU3AITUH YKU3HU

Tema 2. 3axoHomepHOCMU HCUZHU HA K1eMOYHOM ypoeHe (10 u)

Mnoeoobpazue wxnemox OO000IIEHHEe paHee H3YUYCHHOTO MaTepHuana.
MHoroo0pa3ue THUMOB KJIETOK: CBOOOJHOXKMBYIIME M OOpa3yroIUe TKAHU,
MPOKAPUOTHI, 3yKApUOThl. POJIb yUEHBIX B U3YUCHUU KIIETKH.

Xumuueckue eewpecmea 6 kiemke OO000IIEHHE paHee HIYUEHHOTO
Marepuana. OCOOCHHOCTH XHMMHUYECKOTO COCTaBa XKHUBOM KIIETKH H €T0
CXOJICTBO Yy pa3HbIX THUMOB KJIETOK. Heopranuwdeckue M OpraHuueCcKue
BelecTBa kieTku. ConepxaHue BOJAbI, MUHEPAIbHBIX COJICH, YTJIEBOJIOB,
TunuaoB, OenkoB B KIeTke ®W  opraAmsme. UWx  dyHkmmm B
KUBHEACATENBHOCTH KIIETKH

Cmpoenue wxnemkuy CTPYKTypHbIE 4YacTH KJIETKH: MeMmOpaHa, sapo,
LATOIJIa3Ma C OPraHOUIaMH U BKITFOUCHU MU

Opeanouowvr xnemxu u ux ¢Gynxyuu MemOpaHHBIE W HEMEMOpaHHBIC
OPTaHOW/IBI, OTIIMUUTENHHBIC OCOOCHHOCTH UX CTPOSHUS U (PyHKIMH

Obmen sewecms — ocHoga cyujecmsosanusi kiemxu 1lonsatune o6 oOMeHe
BEIIIECTB KAK COBOKYMHOCTH OMOXMMHUYECKUX PEaKIMA, 00ECrEeUNBAIOIINX
JKUBHEACATEBHOCTh KJIETKU. 3HAUCHUE ACCUMWJISILUM U JUCCUMUWISALIAU B
KJieTKe. PaBHOBECHE SHEPreTUUECKOr0 COCTOSIHUS KJIETKU — OOECIEeUCHHE
€€ HOpMaJIbHOTO (PYHKIIMOHUPOBAHUS

buocunmes oOeaxka 6 owcueoil rkiemxe Ilondarue o OWOCHHTE3€. Tarlbl
cuHTEe3a Oenka B KieTke. Pojb HYKJIEHMHOBBIX KHUCJIOT W PUOOCOM B
OMOCHHTE3€ OETKOB



buocunmes yenesooos — gomocunmes IloHstTHe o (OTOCHHTE3E Kak
MPOIIECCe CO3/IaHuA YTIJICBOJIOB B *KUBOM KIIeTKe. J[Be cTammm (hOTOCHHTE3A:
CBETOBAs U TEMHOBAs. Y CIIOBHS MPOTEeKaHUs (POTOCHHTE3a M €ro 3HAUCHHUE
JUTSL TIPUPO/IBI

Obecneuenue knemox suepeueit 1loHATHE O KIETOYHOM JbIXaHUM KaK O
npoiecce odecneueHus: KIeTku sHeprueil. CTaiuu KIETOUHOIO JbIXaHUA:
6eckuciopoaHas ((pepMEeHTATUBHAA, WIHA TIUKOIHW3) W KACIOpoaHas. Ponb
MHUTOXOHJIPUM B KJIETOUHOM JbIXaHUH

Pasmnoxcenue kiemxku u eé€ scuznennvlli yuki Pa3MHOKEHUE KIIETKU MMYTEM
JieJieHns — 00Iee CBOMCTBO KJIETOK OJHOKJICTOUHBIX U MHOTOKJIETOYHBIX
opranu3moB. KijieTouHoe fesieHrne y NpoKapuoT — JEJICHUE KIIETKH HAJIBOE.
Jlenenne kneTtkun y 3ykapuoT. Mwuto3. ®a3sl Muto3a. JKU3HEHHBIA UK
KIeTkn: nHTepdaza, MuTo3. Pazenenre KIIeTOUHOTO COACPKUMOTO Ha JIBE
JIOUEPHHUE KIIETKH.

Jlabopamopnwvie pabomut:

1. MHuoroo6pa3zue KieTok 3ykapruoT. CpaBHEHHE PACTUTEIbHBIX U )KUBOTHBIX
KIJIETOK
2. PaccMmaTtpuBaHHE MHKPOIIPEIIAPATOB ¢ ACIISAITUMHUCS KICTKAMH

Tema 3. 3axoHomepHOCMIU HCUZHU HA OP2AHUSMEHHOM ypoeHe (17 u)

Opeanuzm — omxpweimast oicugas cucmema (ouocucmema) OpraHu3M Kak
xkuBasgs  cuctemMa. KOMIIOHEHTBI  CHCTEMBI, WX

B3aMMOJICHCTBHE, 00CCIICUMBAIONIEE IEJIOCTHOCTE OHOCHCTEMBI
«opraHuzm». Peryndius npoueccoB B OMOCUCTEME
baxmepuu u eupycwei PaznooOpazue (HopM OpraHWU3MOB. OJHOKJICTOUYHEIE,
MHOTOKJICTOUHBIE 1 HEKJICTOUHbIE.  bakTepun  Kak  OJAHOKIIETOYHBIE
JOSIICPHBIC  OpraHW3Mbl. Bupychl Kak HekeTouHas ¢GopMa KHU3HU.
OtnuunTeNibHbie OCOOCHHOCTH OAaKTEpU M BUPYCOB. JHAUCHHE OAKTEPU U
BHPYCOB B TIPUPOJIC
Pacmumenvuuviii  opeanusm u eco ocobennocmu ['nmaBHBIE CBOHCTBA
pacTeHuii: aBTOTPOHOCTh, HECTTOCOOHOCTh K aKTHBHOMY TIEPEIBHIKEHUIO,
pa3MeIeHHe OCHOBHBIX YAaCTe — KOpPHA W molera — B ABYX Pa3HBIX
cpenax. (OcCOOEHHOCTH PACTUTEIIBHONW KIETKH: MPUHAUICKHOCTh K
SyKapuoOTaM, HaJIMUWAE KJICTOYHOW CTEHKH, IJIACTHI W KPYIHBIX BaKyOJICH.
CnocoObl pa3MHOXKEHUA pacTeHui: mojioBoe u Oecnosioe. OCOOCHHOCTH
MOJIOBOTO Pa3MHOXKEHUS. Tunei 0ecnosoro Pa3MHOKEHHUS:
BEr€TaTUBHOE, CIIOPAMU, JIEJICHUEM KIIETKH HAJBOE
Mnocoobpaszue pacmenuti u 3uauenue 6 npupooe OO00OICHUE paHEe
W3YUYEHHOTO MaTtepuana. MHOrooOpa3ue pacTeHUid: CIIOPOBbIE U CEMEHHBIEC.
OcCOOEHHOCTH  CIOPOBBIX  PACTeHHWM:  BOJAOPOCIEH,  MOXOBHJIHBIX,
MAMOPOTHUKOB, XBOIIEH M MJIAyHOB, CEMEHHBIX PACTCHHIA: TOJIOCEMEHHBIX H
IBETKOBBIX (MOKPHITOCEMEHHBIX). Kimaccer oTnena [[BeTkoBbIe: MBYIOIBHBIC
Y OJHOAOJbHBIE pacTeHUs. OCOOEHHOCTH U 3HAYEHUE CEMEHU B CPABHEHUU
CO Copou
Opeanusmvl  yapcmeéa 2pu6og u auuiatinukog ['puObl, WX CXOACTBO C
JPYTUMH  DYKAapUOTHYECKUMH  OpraHW3MaMH —  PAacCTCHHUAMH W
JKUBOTHBIMH — M OoTiiMuKe oT HuX. Crenuduuyeckne CBOMCTBA TPHOOB.
MHoroo6pasue ¥ 3Hau€HWEe TPUOOB.  ITUICCHEBBIX,  IUIAMIOYHBIX,
nMapasuTHYeCKuX. JIMIMmaWHuKN KaKk 0COOble CHMOMOTHUYECKHE OPTaHHU3MBI,



WX MHOTOOOpAa3ue U 3HAUCHUE

Kusommwiii opeanusm u eco ocodennocmu. OCOOCHHOCTH KUBOTHBIX
OpPraHW3MOB. TPHUHAUICKHOCTh K  JyKapuoTaM, TeTepoTPOdHOCTD,
CIOCOOHOCTh K  aKTUBHOMY MEPE/BHXKECHUIO, 3a00Ta O TMOTOMCTBE,
noctpoiika skwimi (THE3A, HOp). JleneHue JKMBOTHBIX MO crmocodam
JNOObIBAHUS  TUIIW: PACTUTEIBHOSAHBIC, XUIIHBbIC, MAPA3UTHUECCKHUE,
NAJAIbIUKHA, BCESTHBIC

Mnocoobpazue scusommnwvix JleneHue >KUBOTHBIX Ha JiBa MOJLAPCTBA:
[Ipoctetimmue wu  Muoroknerounble.  OCOOEHHOCTH  MPOCTECHINHUX:
pacrpoCTpaHeHUEe, MUTAHUE, TIEPeABUKEHUE. MHOTOKIETOUHbIE KUBOTHBIE:
OE€CNO3BOHOUHBIE W MO3BOHOUHbIE. (OCOOCHHOCTM  Pa3HbIX  THIIOB
0€CI03BOHOUHBIX JKMBOTHBIX. OCOOCHHOCTH THIA XOPI0BHIC

Cpasnenue ceoiicme opeanuszma denogexa u sxcugomuwvix O000IICHUE paHEee
W3yueHHOro marepuajga. CXOACTBO UeIOBEKA M KHUBOTHBIX. OTnmume
YyeJIoBeKa OT KUBOTHBIX. CHCTEMbl OPraHoOB y UEJOBEKA KaK OpPraHu3Ma:
MUIIEBAPUTENIbHAS, JbIXaTe/IbHAS, KPOBEHOCHAs, BbIACIUTENbHAA. OpraHsl
YyBCTB. YMCTBEHHBIE COCOOHOCTH YEIOBEKa. [IpyunHEl,
00y CJIOBIMBAIOIINE COLIMAIbHBIC CBOMCTBA UEJIOBEKA

Paszmnooicenue  orcusvix  opeanuzmos Tunbl pa3MHOXKEHHUS: TMOJIOBOE U
oecniosioe. OCOOCHHOCTH TOJIOBOTO PA3MHOXKECHHS: CIIUSIHUE MYKCKUX M
JKEHCKMX TaMeT, OIUIOJIOTBOPEHUE, o0o0Opa3oBaHUE 3uroThl. becnonoe
Pa3MHOXKEHHE: BETE€TAaTUBHOE, 0OPA30BAHUE CIOP, ACICHUE KJIETKU HAABOE.
buonornueckoe 3Haue€HHE MOJIOBOrO M Oecronoro pa3MHoxeHus. CMeHa
MOKOJIEHUH — O€CMOJIOTO U MOJOBOTO — Y )KUBOTHBIX U PACTCHUI
Hnousuoyanvnoe pazeumue opeanuszmog lloHsTue 00 OHTOTEHE3E.
Ilepuoapl oHTOTEHE3a: AMOPHOHAIBHBIA W TMOCTAIMOpHOHANBHBIN. Cragun
pa3BuUTHA SMOPHOHA: 3UT0Ta, APOONIeHHMe, racTpyyia ¢ auddepeHIHanuei
KJIETOK Ha OJKTOAEPMY, OHHTOJAECPMY M  ME30JEPMY, OpPraHOTCHE3.
Oco0eHHOCTH TpoIiecca Pa3BUTHA 3MOPHOHA, €r0 3aBUCHUMOCTH OT CPEIbI.
Oco0eHHOCTH MOCTAMOPHUOHANIBHOTO  pa3BUTHA. Pa3BUTHE  KUBOTHBIX
OPraHU3MOB C MPEBpPAICHUEM U 0€3 MPEBPAICHUA

Obpaszosanue nonosvlx Kiemox. Meiio3 IloHaTHE O AWUIUIOWAHOM |
rariou/IHOM Ha0Ope XpPOMOCOM B KJjieTKe. KEHCKHE M MYKCKHE TOJIOBBIE
KJIETKM — rameThl. Meio3 kak ocoObld Thn aeneHust kieTku. llepsoe u
BTOPOE JieJicHHue Meiio3a. [ToHsTHE 0 ciepMaToreHes3e u 0OreHe3e

H3yuenue  mexanuzma  HacreocmeenHocmu  Hawano — WcclienoBaHHM
HACIICACTBEHHOCTH Oprannu3MoB. [lepBeiii Hayunslil Tpya ['. Menaens u ero
3HaueHHUE. JIOCTHIKEHHUS COBPEMEHHBIX HUCCEIOBAHWMN HACJIEACTBEHHOCTH
OpPraHU3MOB. Y CJIOBUS JUIsi  aKTUBHOTO pa3BUTHSL UCCJIEAOBAHUHN
HACIIEICTBEHHOCTH B XX B.

OcHosHbie 3aKOHOMepHOCMU HacleocmeeHHocmu opeanusmog llonarue o
HACJIEJCTBEHHOCTH W CHoco0ax mnepeayd MNPHU3HAKOB OT POAUTENEH
noromcTBy. Habop xpomocom B opranusme. ['eH u ero cpoiictsa. ['eHoTHI 1
dbenotun. U3MeHUHBOCTH U €€ IPOSIBIICHUE B OPTaHU3ME

3axonomeprnocmu usmenyugocmu lloHsTHE 00 U3MEHUMBOCTH U €€ POJIH
JUisi opraHu3MoB. HacnencTtBeHHass M HEHACTEACTBEHHAS W3MEHYMBOCTD.
Tunsl HacneACTBEHHOW (TCHOTUIWYECKOW) W3MEHUMBOCTH. MYTAIIMOHHASA,
KOMOWHATHUBHAS.



o Henacneocmeennas  usmenyusocms lloHATHE O  HEHACIEACTBEHHOM
(beHOTHTIHYECKOH ) I3MEHUMBOCTH, €€ TIPOSIBIICHANA y OPTAaHU3MOB M POJIA B
WX KU3HEACATECIIbHOCTH. 3HAKOMCTBO C MPUMEPAMHM HEHACJEICTBEHHOM
W3MEHUYMBOCTHU Y PACTCHUMN U KUBOTHBIX.

e (Ocnoswr cenexyuu opeanuzmos llonarue o cenexkuuu. Mcropus pazButus
cenekuuu. Ceneknus kak Hayka. OOIue METOAbl CEEKINN: UCKY CCTBEHHbIH
otbop, rubpuauzanus, wmyTareHe3. Cenekiys pacTeHUM, KUBOTHBIX,
MHUKPOOPraHu3mMoB. Hcrnonb30BaHUE MHUKPOOOB YEJIOBEKOM, TOHSTHE O
OMOTEXHOJIOTUH

e Jlabopamopuwvie pabomei:

3. BbIsiBJIcHHE HACJEACTBEHHBIX M HEHACJIEACTBEHHBIX MPU3HAKOB Y
pacTeHU pa3HbIX BUAOB
4. V3yueHue U3MEHYUBOCTH Y OPraHU3MOB
Tema 4. 3akoHOMepHOCIMU NPOUCXO0IHCOCHUA U PA3GUMUA HCUSHU HA 3emie
(20 u)

e [Ipeocmaenenuss 0 GO3HUKHOGEHUU OJICU3HU Ha  3emile 6 UCMOpUuU
ecmecmegoznanusi ' unoTe3bl MPOUCXO0XKICHUS KU3HU Ha 3emuie. OmnbiTel O.
Penn m JI. I1actepa, onpoBepraromye ranoTe3bl 0 CaMm03apoKACHUH KU3HA

o (ospemennvle NpeOCMasIeHus O BGO3HUKHOBCHUU JICU3HU HA 3eme
buoxumuueckaa runote3a AWM. OnapuHa. ¥YciaoBusi BO3HUKHOBEHUS KU3HU
Ha 3emte. ['unmoresza /. Xonaeiina

e 3uauenue Gomocunmesa u OUOIO2UYECKO2O KPY2OBOPOMA Beuecms 6
pazsumuu  dcusnu  OCOOCHHOCTH TEPBUYHBIX oOpraHu3moB. [losBieHue
aBTOTpOohOB — TMaHOOaKkTepmii. M3MEHEHUS YCITOBUH >KM3HH Ha 3eMIle.
[Tpuuwnsl n3menenuii. [lossnenne Guochepsl

e  DOmanvl pazeumusi scuznu Ha 3emne OOlee HaMPaBICHUE SBOJIIOLIUHN KU3HHU.
Opbl, IEPUOABI U SMOXU B UCTOPUU 3eMJiM. BbIX0oJ OpraHu3MoOB Ha CYIILY.
OTtanbl pa3BUTHUSA KU3HU

e [oeu pazsumus opeanuyeckoeo mupa ¢ ouonocuy Bo3HUKHOBEHHE UIEH 00
3BOJTIOIMH KUBOTO Mupa. Teopus ssomonuu K.-b. Jlamapka

o Yapnz Jlapsun 06 26onmoyuu  opeanudeckoco mupa HccnenoBaHus,
npoeaéHHbie Y. J[apeuHoM. OCHOBHBIC TIOJIOXKEHHUS SBOJIOLMN BUJIOB,
n30xkeHHble  JlapBuHOM.  J[BWOKYIIME CHJIBI  MOPOIECCa  SBOJIOLWH:
W3MEHUMBOCTh, HACJCACTBEHHOCTh, ©OOpb0a 3a CyIIECTBOBAHHE U
€CTECTBEHHBIH 0TOOp. Pe3ynbTarsl 3BomoMHU. 3HaueHue padoT Y. /lapsuHa

o (Cogpemennvie  npeocmasgienus 00  260IOYUU — OP2AHUYECKOLOMUPA
[Monynsauua Kak €IWHUIIA 3BOMIOIMHU. BaxHeie NOHATHS COBPEMEHHOM
TEOPUH SBOJTFOLIUA

e Buo, eco kpumepuu u cmpykmypa Bun — OCHOBHasi CHCTEMaTHYECKas
enuauna. [lpu3sHakm Buga kak ero  kpurepuu. llomynmsumm —
BHYTPHUBHU0BAs TPYNITUPOBKA POACTBEHHBIX ocobei. [lomymsimus — dopma
CYIIIECTBOBAHUS BUA

e [lpoyeccer  obpazosanusi  6uoo¢  BupooOpazoanue. I[lonarue o
MHUKPO3BOJIIOIUU.  Tumbl BHI000pa3oBaHusA.  reorpaduueckoe U
OHOJIOTHYECKOE

e Maxpossomoyus kax npoyecc NossieHus Ha08UOOBbIX 2PYNN OPSAHUZMOB
VYcnosus u 3HaueHne muddepenmmanvy Buaa. [loHsITHE 0 MAKPOIB OO,
JlokazarenscTBa mpolecca SBOJIIOIWH: MAJIEOHTOJIOTHYECKUE,



AMOPHOJIOTHUECKHE, aHATOMO-MOPGOJIOTHYECKHE (PYIUMEHTHI M aTaBU3MBI)
OcHosHvie Hanpasnenus s3eomoyuu llporpecc W perpecc B KHBOM MHPE.
Hampasnenuss OGuosnormdeckoro mporpecca: apoMopdo3, HAHOaTanTaIvs,
00111ast iereHepanys Opranu3MoB

Ilpumepor  260M0YUOHHBIX — NPEOOPA30BAHULE  JICUBBLIX  OPCAHUIMOB
O06o0mieHne paHee M3yYEHHOTO MaTepuajia 00 ABOIIONWH. DBOJIOMUA —
JUIMTENIbHBIA UCTOPUUYECKUN TIpoliecC. OBOIOLMOHHBIE MPeoOpa3oBaHUsA
JKUBOTHBIX W PacTEHUH. YPOBHU MpeoOpa3oBaHU

OcHoBHblE 3aKOHOMEPHOCMU 380JII0YUY 3aKOHOMEPHOCTH OHOJIOTHYECKOH
SBOJNIIOLIMM B MPUPOJAE. HEOOPAaTUMOCTh TMPOIECCa, MPOrPECCUBHOE
yCIokHeHHEe (OpM  KWU3HH, HEMPOrPAMMHPOBAHHOE PA3BUTHE >KHA3HH,
aJlanTalu, TOSBICHUE HOBBIX BUIOB.

Yenosex — npeocmagumenv JICUBOMHO20 Mupd OBOIIONWAS TPUMATOB.
Pannane mpenxu npumatos. ['omuaMAbl. COBPEeMEHHBIE UEIOBEKOOOPA3HBIC
00€3bSHBI

Dsomoyuonnoe  npoucxoxcoeHue 4denogexka Haxommenue ¢GakToB 0
MPOUCXOXKJEHUU  4YeyoBeka. JlokazarenbCcTBa  pPOACTBA  UEJIOBEKA H
JKUBOTHBIX. BakHele ocoOeHHOCTH opraHu3Mma uenioBeka. [IpossieHue
OWONOTHYECKMNX U COIUAIBHBIX (DAaKTOPOB B HMCTOPHYECKOM TPOIIECCE
MPOUCXOKACHUS YenoBeka. OOIIeCTBEHHBIN (COLMANbHBIN) 00pa3 KU3HU —
YHUKQJIBHOE CBOWCTBO YEJIOBEKA

Pannue smanwl s60moyuu yenosexa Panaue mpenku venmoseka. [lepexon k
MPSMOXOXKICHAIO — BBIJAIONIUNACA 3Tall 3BOJIIONHAHA uejoBeka. Craaum
AQHTPONOTCHE3A: MPEAIICCTBCHHUKH, YEJIOBEK YMEIIbIM, JPECBHEHUIINE JIHO/H,
JPEBHHE JTFOIA, COBPEMCHHBIHN YETTOBEK

Ilozonue smanet  360moyuu  4enoseka PaHHWE  HEOAHTPONBI —
KpOMaHBbOHIB.  OTIUUATEITIEHBIC MPU3HAKA  COBPEMCHHBIX  JIFOJICH.
buocomnmanpHas cynHOCTh YenoBeKa. BiusHuE comuanbHBIX (pakTOpOB Ha
JIEHCTBUE €CTECTBEHHOTO OTOOPa B UCTOPUUIECKOM PA3BUTHH YETIOBEKA
Yenoseueckue pacwl, ux poocmso u npoucxodxicoernue YenoBek pa3yMHbIH —
nosmmMopdHbiid  Bua.  [lomstue o pace. OCHOBHBIE THMBI  pac.
[Ipoucxoxaenue u poaCTBO pac

Yenosex kak scumenv buocgepwi u e2o snusinue Ha npupooy 3emnu Uenosek
— oxuTenb Omocdeprl. BausHue udenmoBeka Ha Omochepy. YCIOKHECHUE H
MOIITHOCTh BO3JCHCTBHUS uejoBeka B Omocdepe. CoxpaHeHHWE XM3HHA Ha
3emiie — TJIaBHAs 33/7aua YeI0BEUECTBA

Jlabopamopuas paboma:

5. IlpucnocoOaeHHOCTh OPraHU3MOB K Cpeic OOMTaHUsA

Tema 5. 3axoHomepHOCMIU 83AUMOOMHOUIEHUIL OP2AHU3IMOG U cpeobl (15 u)

Yenosusa ocusnu na 3emne Cpenpl )KU3HM OPraHU3MOB Ha 3eMile. BOAHAS,
HA3€MHO-BO3/IyIIIHAsI, TIOYBCHHAs, OPraHU3MEHHasA. YCJOBUA JKU3HU
OpPraHM3MOB B Pa3HBIX Cpefax. JKoJorndeckue (HakTopel: aOMOTHUECKHE,
OMOTHYECKHUE U aHTPOMOTEHHbIE

Obwue  3axoHwvl  Oelicmeusi  (pakmopog  cpedvl  HA  OP2AHUZMbI
3aKOHOMEPHOCTH ACHCTBUS (PAaKTOPOB CPEIbI: 3aKOH ONTHMYMa, 3aKOH
He3ameHuMocTH  (dakrtopa. Bnumsuue skonormueckux — (akropoB Ha
opraHu3Mmbl. [1epruoIMuYHOCTD B )KU3HU OpraHu3MoB. DOTONEPUOIUZM
IpucnocobnenHocmos opeanuzmos k oelicmsuio paxmopos cpeowt [1pumeps



npucnocodieHHocTH opranu3MoB. [lonstue 00 amantanmu. PazHooOpaszue
amantammid. [loHaTue o0 >kU3HEHHOW (opMe. DKOJOTHUCCKUE TPYTIIBI
OpPTaHW3MOB

buomuueckue cesa3u 6 npupooe BHOTHUECKHE CBSI3W B TIPUPOAE. CETH
MATaHUs, CIOCOOBI AOOBIBAaHUS THUIH. B3amMoaeicTBHE pa3HBIX BUIOB B
MPUPOAHOM  COOOIECTBE:  KOHKYPCHIWS,  MYTyaJn3M,  CHMOWO3,
XUITHAYECTBO, TapasuTh3M. CBS3W OPraHW3MOB Pa3HBIX BUIOB. 3HAUCHHE
OMOTHYECKUX CBA3EH

Bzaumoceszu  opeanuzmos 6 nonynsyuu llomynsmus kak ocobas Han
OpraHW3MeHHas cucTema, ¢GopMa CyIIECTBOBAHWS BHIA B TPHUPOJC.
[TonsiTre 0 nemorpadudeckoi U MPOCTPAHCTBEHHOW CTPYKTYPE TOIMYJISIHH.
KonudecTBeHHBIE TTOKA3aTE TN TIOMYJISIIUHN: YHCIIEHHOCTH W TUTOTHOCTD
Qyuxkyuonuposanue  nonynayuii 68  npupooe  Jlemorpaduueckue
XapaKTEPUCTHKH TOMYJISAIANA. YUCICHHOCTh, ITUIOTHOCTH, POXKAAEMOCTb,
CMEPTHOCTH, BBDKHBAEMOCTh. Bo3pacTHast CTPyKTypa MOMYJISIUH, TTOJIOBAs
cTpyktypa monymsamun. [lomynsimus kak  Owmocuctema. JluHammka
YUCJIICHHOCTH W  TUIOTHOCTH TOMYJISIIIAW. Perymismus YuCIICHHOCTH
TIOTTYJISATIAN

IIpupoonoe coobwecmeo — 6buoceoyenos llpupoaHoe cooOIIECTBO Kak
OHMOIICHO3, €T0 APYCHOE CTPOCHHUE, SKOJOTHUCCKUAE HUIIH, TTUIICBHIC TIETH 1
CeTH MUTaHWA. [ JTaBHBIM MPU3HAK MPUPOTHOTO COOOIIECTBA — KPYTOBOPOT
BEIIECTB U MOTOK AHepruu. [Tonsatue o 6uotorne. Poib BUI0OB B OMOIICHO3E
buoceoyenoswi, sxocucmemvr u Ouocghpepa KOCUCTEMHAs OpPTaHHU3AIUS
KUBOW TIPUPOAsl. DYyHKIIMOHAILHOE pa3Iiuhe BHIOB B HSKOCHCTEMAX
(mpow3BomuTEeNM, MOTpeOWTENM, pasiararend). OCHOBHBIE CTPYKTYPHBIC
KOMITOHEHTBI SKOCUCTEMBI. KpyroBOPOT BENMIECTB W MPEBPAIICHHS SHEPTHHA
— OCHOBHOH TMpHU3HAK dKocucTeM. brocdepa — riobanpHas skocucTeMa.
B.W. Bepuanckuii o 6uochepe. KOMIOHEHTHI, XapaKTEPU3YIOITHE COCTaB U
cBoiicTBa OWOC(EpPHI: JKABOE BEMICCTBO, OMOTCHHOE BEIIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BEIECTBO. Ponb s)KuUBOTO BemecTBa B duocdepe
Paszeumue u cmena npupoonvix coobugecmse CaMopasBUTUE OMOTEOIEHO30B
1 nx cMmeHa. Cramuu pa3BUTHS OMOTEONCHO30B. [lepBUUHBIE W BTOPUYHBIC
CMEHBI (CYyKIIeCCHH). Y CTOMUHUBOCTh OHOTEOTICHO30B (9KOCHCTEM ). 3HAUCHUE
3HAaHHWHA O CMEHE MPUPOTHBIX COOOIIECTB

Mmuozcoobpazue 6uoceoyenozos (sxocucmem) O600IICHUE paHee U3YICHHOTO
matepuana. MHOrooOpa3ue BOAHBIX SKOCHCTEM (MOPCKHX, MPECHOBOIHBIX)
W Ha3eMHBIX (€CTECTBEHHBIX U  KYJBTYPHBIX). ATpoOHOTEOIECHO3BI
(arposKOCUCTEMBI), UX CTPYKTypa, CBOWCTBA W 3HAUCHHUE JUIS YEIIOBEKA W
TIPAPO/TBI

OcCHOBHbIE  30KOHBI  YCMOUYUBOCMU  JHCUBOU  NpupoOsl | |AKIMIHOCTH
MPOIIECCOB B OKOCHUCTEMAX. YCTOWUMBOCTh TPHPOJHBIX IKOCHCTEM.
[IpyuurHbl yCTOMUMBOCTH SKOCUCTEM: OHOJIOTMUECKOE pa3HooOpazue u
COTIPsDKEHHAS YHMCICHHOCTh WX BHJIOB, KPYTOBOPOT BEIMIECTB W TIOTOK
SHEPTUH, MTUKITUNIHOCTD TIPOIIECCOB

Oronocuveckue npobdnemvr ¢ oOuocgepe. Oxpana npupoosi QO0OIICHHE
paHee u3ydeHHoOro Marepuajia. OTHOIICHHUE YEJIOBEKA K MPUPOC B HCTOPHH
yenoBeuecTBa. [Ipobmempl OGmocdepsl: MUCTOIMEHNE TPUPOIHBIX PECYPCOB,
3arpsA3HEHUE, COKpAIlleHHe OWOJOTHYECKOr0 pa3HooOpasus. Pemenue



AKOJIOTHUECKUX TpoOsieM Ouocdepsl: palMoHaJbHOE  HCIIOJIh30BAHUE
pPECYypCcoB, OXpaHa MPUPOJABI, BCEOOIIEE HSKOJOTHUECKOE
00pa3oBaHKE HACEIICHUA.

e Jlabopamopuas paboma:
6. OrleHKa KauecTBa OKPY KaroIeH
Cpebl ®  DKCKVPCUSL 8 NPUPOOY:
1. N3yueHue u onrcaHrue SKOCUCTEMBI CBOCH
MECTHOCTH» IKCKYPCUSL:
«Becennue sBienns B mpupoe» wim « MEOrooOpasue KUBOro Mupa» (1o
BBIOOPY YUMTEIA).

TEMATHYECKOE INTAHUPOBAHUE YYEGHOI'O MATEPHUAJIA

No Konuuec | Jlaboparo Dxexy Kontpon
Tema TBO pHBIE bHBIE IIpoexTsl
n/m pcun
4acoB paboThI paboThl
Tema 1. OOmme
1 3aKOHOMEPHOCTH 5
JKU3HU
Tena 2. Axnus «Yucras
rutaseTa» (padoTbl
3aKOHOMEpPHOCTHU -
2 10 2 1 1o O6J1aroycTpoicTBy
JKU3HU Ha KJIETOYHOM
TEPPUTOPHHU LIKOJBI,
YpOBHE
Ca/INKa,mapKa).
Tema 3.
3aKOHOMEpPHOCTHU
3 JKU3HU Ha 17 2 1
OpPraHU3MEHHOM
YPOBHE
Tema 4.
3aKOHOMEpPHOCTHU
4 MPOUCXOXKAEHUS U 20 1 1
Pa3BUTHS KU3HHU HA
3emie
Cocrasrnenue
3KOJIOTUYECKOHN
Tema 5.
3aKOHOMEPHOCTH XapaKTCPHCTHIH
5 . 15 1 1 1 BUJA,
B3aWMOOTHOIICHUH
MaCTIOPTU3ALUS
OpPTraHU3MOB H CPEIbI
KOMHATHBIX
pacTeHUI.
HUTOTO 68uacoB | 6 1
PE3EPB 1 gyac
KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHHUE
Ne | Tema ypoka Koa-so | Maramo | lara Jdomamnee 3aganue

4aCO0B IJIAHY dakr

I yerBepTh 184




1. O0umHe 3aKOHOMEPHOCTH KH3HH (S 4)

1

buonorus- nHayka o >xUBOM
MHpE.

1

81,

2

MeTtoanl OHOJIOrNYECKUX
HUCCIIENOBAaHUN

QOO0wue CBOWCTBA KUBBIX
OpraHU3MOB.

§2,

MHuoroobpaszue Gpopm KHBBIX
OPraHU3MOB.

§3,

Bbuonoruueckoe paznoobpasue
BOKPYT Hac. DKCKypCHUs
«buonoruyeckoe
pa3HooOpas3mre BOKPYT Hac»
MPOEKT

OT4er 1o 3KCKypcum,

. 33KOHOMepHOCTl/l KU3HH HA OPraHu3MEeHHOM

posHe (104)

LluTonorus- Hayka O KJIETKE.
MHoroo0pasue KJIEeTOK.

1

s4

XUMUYECKUUN COCTAB KJIETKH.

1

$3,

o NN O N

benkn u HYKJICUHOBBIC
KHCJIOTHI.

1

$§6

Crtpoenue knerku. Jlab. pad.
Ne 1 «CpaBHenue cTpoeHus
KJIETOK PAaCTEHUM, JKUBOTHBIX,
OaxTepuin»

s7

10

OpraHouabl KJIETKU U UX
¢byukuuu. JIab. pab. Ne2
«H3yuenne KiaeTok OakTepuiiy

$§8

11

OOMeH BelecTs U
npeBpalleHHe YHEPTHH.

$§9

12

BuocunTes GENIKOB B KUBOM
KJIETKE.

$§10

13

buocunTtes yrinesogos-
(dhoTocuHTES.

§11

14

O0ecrnieueHne KIeTKU
SHEprueil.

§12

15

3auer o teme « OCHOBBI
y‘leHI/ISI O KIJICTKE»
KOHTPOJIbHAsI padoTa

3. 3aKOHOMEpPHOCTH KH3HH HA OPraHU3MEeHHOM

poBHe (174)

16

Opranusm — OTKpbITas
cucrema

1

14

15

17

IIpuMUTHBHBIE OPraHU3MBI.
[TPOEKT

18

PacturenbHblil OpraHu3M

16

Hroro 18 yacos
Konrpoabnas 1
JladopaTopnas 2
IIpoekt 1

2 uemeepmep 16 uacoe

19

MHoroobpa3ue pacTeHuit

17

20

IlapcTBa rpuboB, THIIATHUKA

18

21

Kusorasie. [IPOEKT

19

22

MHoroobpasue JKUBOTHBIX

[ER (VR (U WY

20

23

CpaBHeHue denoBeka u
JKUBOTHBIX

21




Tunbl pa3sMHOXKEHUS

24 1 22
OpraHU3MOB

95 HWunuBuayanbHOE pa3BUTHE
OpraHu3Ma — OHTOTEHE3.

26 Henenne knerku. Muros. 1 23
MENWO3

27 HaciencTBeHHOCTD 1 24

3 3aKOHOMEPHOCTHU 1 25
HACJIEICTBEHHOCTHU

29 3aKOHOMEpPHOCTHU
U3MEHUYHUBOCTHU

30 Henacnencrsennas
U3MEHUYHUBOCTD

31 Cenexuums

32 | KonrponbHas pabora

4. 3aK0HOMEpPHOCTH MPOUCXOK/IEHHS] U PA3BUTHS KH3HH HA 3emJe (224)

Ilpencrasnenus o

33 1 $17, 18
BO3HHKHOBEHUH JKU3HU

34 CoBpeMeHHbIe IPeCTaBIeHUs 1 $19,
O BO3HUKHOBEHHUH JKHU3HU.
Hroro 16 yacos
KonTpoabnas 1
JladopaTopnas 0
IIpoekT 1

3 yeTBEpPTH

35 3HadeHue GOTOCUHTE3A B 1 $20
Pa3BUTHH JKH3HH.

36 | Dramnbl pa3BUTHs KU3HU 1 $21

37 Pa3Butne oprann4eckoro 1 §22
MHUpa

38 | DBOJIOLIMOHHOE YUEHHE. 1 $23

39 CuHreTnyeckas TeOpHsi 1 §24
SBOJIIOLIUH.

40 | Bun 1 $25

41 | OGpa3oBaHKe BHIOB 1 $26

42 | Makpo3BOMIOIHS 1

43 | HanpasneHus 3BOJIIOLIUU 1

44 [Ipumepsr 9BOJIOLHOHHBIX 1 §27
npeoOpa3oBaHUil OPTraHI3MOB.

45 OcHOBHbBIE 3aKOHOMEPHOCTH
3BOJIIOLIUHI

46 Yenosek NpencTaBUTENb 1 $28
JKUBOTHOTO MHpa

47 AHTpOIIOreHes u 1 §29
AHTPONOJIOTUs

48 ITPOEKT Dtamnbt 1 $30
aHTpOIOreHes3a

49 | YenoBeuecKkue pacel 1 $31
Yenosek Kak XKUTEINb

>0 ouocepsr ! $32

51 | KonrponbHas pabota 1 $33
3ammTa MpOeKTOB IO TEME:

52 | Dranel pa3BUTHUSA )KU3HU Ha 1 $34
3emie.

53 | YcnoBus xkusHu. Cpenpl 1 $36




JKU3HHU U SKOJIOT'MYECKUE
(bakTophL

OcHOBHbBIE 3aKOHOMEPHOCTH
54 | neiictBus pakTopoB cpenpl Ha | 1 $37
OpTraHU3MBL.

Hroro20 yacos
Konrpoabnas 1
JladopaTopnas 0
ITpoekt 1

4 yetBepTh (14 4)

5. 3akoHOMepHOCTH B3aMMOOTHOLIEHHH OpraHusmMa u cpeasli (15)

[IpucnocobieHHOCTD
OPTraHu3MOB K JI€HCTBHUIO
55 | dakropoB cpenpbL 1 3anucu 6 mempaou
buotuueckue cBsizu B
MIPHUPOTIE.

IMonynsuun kak Gopma
CyLIeCTBOBAHUS BUJIOB B
56 | npupone. PyHkuuonuposanue | 1 $38
MOMYJISIUYN U TUHAMUKA €€
YUCJIEHHOCTH B IPUPOJE.

Buonenos kak coo0ecTso

57 | )KUBBIX OPraHU3MOB B 1 $39
IPUPOJIE.

53 TTonsiTue o OuoreoneHo3e 1 1 $40
3KOCUCTEME.

59 PazButue u cMeHa 1 §41

OuoreoneHo30B. [IpoekT

Hsyuenue u onucanue
3KOCHUCTEM CBOEH MECTHOCTH.
BrisiBienue TUTIOB
B3aUMOJEHNCTBUS Pa3HbIX

60 BHUJIOB B KOHKPETHOU 1 $42
skocucteme. Jlab. pad. No8
«3yueHue u onucanue
3KOCUCTEMBI CBOEH
MECTHOCTH

OcCHOBHbBIE 3aKOHBI
YCTOWUYHUBOCTHU

>kuBoi pupoasl. JIad. pab.
61 | Ne9 « BrisiBneHue Tunos 1 $43
B3aUMOJECNCTBUS Pa3HbIX
BUJOB B KOHKPETHOMU
3KOCHUCTEME

(OCHOBHBIE 3aKOHBI
YCTOMYHUBOCTH KUBOU
npuponsl. JIab. pad. Ne9 «
62 Brsisnenve TUITOB 1
B3aUMOJECHNCTBUS Pa3HbIX
BUJOB B KOHKPETHOMU
3KOCHCTEME»

C. 160
— 161,

63 Bbuocdepa xak rmobanpHas 1
3KOCHUCTEMA. DKOJIOTUIECKUE
npobnemsl. JIad. pab. NelO
«AHanMU3 U OLIEHKA BIIMSTHUS
(hakTOpOB OKpYIKaArOLIEH




cpenbl, (hakTOPOB PUCKA HA
3I0POBbEN»

3auet o teme « OCHOBBI

64 §51
9KOJIOTHIY
11. 3akmouenune. O6o0meHne
65 | mo pasgeny «OO0mas $44
Ouojorus»
12. Buocdepa kak rinodabpHas
3KOCHUCTEMA. DKOJIOTMYECKHE
npobnemsl. JIad. pab. NelO
66 | «AHanu3 U OLIEHKAa BIUSHUSA $45
(hakTOpOB OKpYyKaroIIeit
cpenbl, (hakTOPOB PUCKA HA
3I0POBBEN»
3ayet 1o Teme « OCHOBBI s$4e6,
67
9KOJIOTHIY 47
63 3akmrouyenne. O6o0menne mo $48,
pasneny «O0mmast Guoyiorus» 49,

Hroro 14
JlabopatopabIx 3
IIpoekr 1

HT0ro KoHTpOJBbHO-
00001marmmx ypokos —2




