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IosicHUTEJBbHASA 3AIIUCKA
Pa60qa;1 HporpaMMa COCTAaBJICHA HAa OCHOBC.

1. ®IocC;

2. OcHoBHOM 00pa30BaTeNbHON MPOrpaMMbl 001Iero 0opazoBanuss MbOY

Jlomanguackoi COL,

VYueonoro mnana MBOY Jlonanguackoi COILI,

[TpumepHOIi TpOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusI 10 OUOJIOTHH,

0a3UCHOTO Y4eOHOTO MJIaHa U MOJIHOCTHIO OTPakaeT 0a30BbIN YPOBEHb

MOATOTOBKHU IIKOJIBHUKOB.

5. PabGoueit nporpammel o ouosorun 9 kinacc k YMK U.H. ITonomapeBoii u
ap. (M.: Benrana-I'pad), 2019.

6. YueOnmka [parommioB A.I'., Mam P.Jl. buosorus : yueOHuK.- : BeHTana —
['pad, 2021r.

7. Atopckoii nporpammsl U.H.ITonomapéra, B.C. Kyumenko,

O.A .Kopnuiosa, A.I'.[lparomunos, T.C. CyxoBa (buonorus 5-9 knaccei:
nporpamma-M.: Bentana-I'pag, 2017r)

8. IlpumepHOil mporpaMMBbI o peaMeTy ouonoruu. buonorus: 5-9 kmaccer :
nporpamma. — M. :BenTtana-I'pad,2018. — 304 c. (aBropsr: [ToHomapéna
N.H., Kopaunosa O.A., Kyumenko B.C., Kouctantunos B.H., badenko B.T,
Maiu PJI., dparomunoB A.I'., Cyxosa T.C. u np.)

B W

PaGouast mporpamma cocrtaBiieHa Ha ocHOBe TpeOoBanuii ®I'OC ocHOBHOrO
obmiero o0pa3oBaHUsI BTOPOrO MOKOJIEHMS, TPUMEPHOW MPOrpaMMbl OCHOBHOTO
oO1iero oOpa3oBaHusl MO OMOJIOTHHU, 0a3UCHOrO y4eOHOIro IJlaHa U TOJHOCTHIO
oTpaxaeT 0a30BbIi YPOBEHb MOJATOTOBKH ILIKOJbHUKOB.

[Iporpamma opueHTHpOBaHa Ha MCMOJb30BaHUE yueOHuka Ilonomapeson U.H,

Kopnunosoit O.A., Yeprnosoti H.M. «buonorus. 9 xkinace» (M.: Benrana-I'pad,

2019).

®enepanbHbli 0a3UCHBIN TJ1aH OTBOAUT 68 4YacoB AJii 00Opa3oBaTeIbHOIO
U3y4eHHs OMOJIOTHH B 8 Kilacce U3 pacyéra 2 yac B HE/ICIIO.

[TporpaMMa BBINOJIHSIET JBE OCHOBHBIEC (DYHKLIMU.

Hnghopmayuonno-wemoouueckas ¢ynkyus TO3BOJSET BCEM YYaCTHHUKAM
o0pa30BaTeNpHOr0 Mpollecca Moay4yaTh HPEACTABICHUS O LENsIX, COJIEp KaHUH,
oO1elt cTpaTeruy 00y4YeHus, BOCITUTAHUS M PA3BUTHSI O0yJAIOITUXCS CPEJICTBAMU
JTAHHOTO Y4eOHOTO MpeMeTa.

Opeanuzayuonno-nianupyrowas  @yHkyus TpPeILyCcMaTpUBAaeT  BbLICJICHUE
ATanoB OOy4YeHUs, CTPYKTYpUpOBaHUE y4yeOHOTro Marepuasa, ONpEIETICHHE €ro
KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUK HA KAXKJOM M3 HTAIOB.
N3yyenue Ouonoruu Kak Yy4yeOHOW JMCUMIUIMHBI —MPEAMETHOM  00JacTu
«EcTecTBeHHO-Hay4HbIE TPEAMETBI» 00ECIEYMBAET:

- (popMupoBaHUE CUCTEMBI OMOJIOTMYECKHX 3HAHUUA KaK KOMIIOHEHTA IIEJIOCTHOU
HAay4YHOU KapThl MUPA;
« OBJIQJICHUE HAYYHBIM MOJIXO0JIOM K PEIICHHIO PAa3IMYHbIX 3a/a4;



dbopmHpoBaHUEe U pa3BUTHE YMEHUN (HOPMYIUPOBATh TUIIOTE3bI, KOHCTPYUPOBATD,
MIPOBOJIUTH 3KCIEPUMEHTHI, OIEHUBATh IMOJYYCHHBIC PE3yJIbTAThl; COMOCTABISATH
OKCIIEPUMEHTAJIbHBIE W TEOPETUYECKUE 3HAHWS C OOBEKTHBHBIMH PEaTHSIMU
KU3HH,

BOCIIUTAHUE OTBETCTBEHHOTO M OEPEeKHOTO OTHOIIEHHUS K OKpY’Kalolleh cpene,
OCO3HaHUE 3HAYMMOCTH KOHIICTIIIUY YCTONYHUBOTO Pa3BUTHS;

dbopMupoBaHUE YMEHUN U HABBIKOB 0€301acHOTO U 3 (HEKTUBHOTO UCIIOJIb30BaAHUS
7a00paTOPHOTO O0OpPYAOBaHUS, MPOBEACHUS TOYHBIX M3MEPEHUN M aJeKBaTHOU
OLICHKH TOJIYYEHHBIX PE3yJIbTaTOB;

OBJIAJICHHE METOJaMU Hay4YHOW apryMeHTallMd CBOUX JICHUCTBUU IyTeM
MPUMEHEHUST MEXIIPEIMETHOTO aHallM3a y4eOHbIX 3a/1au.

[Iporpamma 1o OMOJIOTUHU CTPOUTCS C YUETOM CIIEIYIOLIUX COAEPKaTeIbHBIX
JIMHUM:

MHOT000pa3ue U HBOIIOLNS OPTaHHIECKOTO MUPA;
Ouonornueckas Mpupoia U ColraibHasi CyIIHOCTh YeTIOBEKa;
CTPYKTYPHO-YPOBHEBAsI OpraHU3AIHsI )KUBOU MTPUPO/IBI;
[IEHHOCTHOE U YKOKYJIbTYPHOE OTHOIIIEHHUE K MPUPOJIE;
MPAKTHUKO-OPUEHTUPOBAHHAS CYITHOCTh OMOJOTUYECKIX 3HAHUH.

[enu Ouosiornueckoro oOpa3oBaHUsl B OCHOBHOW HIKOJE (POPMYIIHMPYIOTCS Ha
HECKOJIbKMX  YPOBHSIX: TJ00adbHOM, METalpeIMETHOM, JIMYHOCTHOM U
MPEIMETHOM, C YYeTOM TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS COJIepIKaHUS
MPEAMETHBIX MPOTPAMM.

['moOanbHble 1ENN SABISIOTCA OOUIMMH JUIsI OCHOBHOTO OOILEr0 U CPETHETO
(mosHOTO) 00MIEro oOpa3zoBanus. OHU OMPENEISIIOTCS COIMATBLHBIMUA TPEOOBAHUS-
MU, B TOM YHUCJIE€ HM3MEHEHHEM COIMAJIbHON CHUTYyallMl pPa3BUTUS — POCTOM
WH(OPMAITMOHHBIX MEPErpy30K, U3MEHEHHUEM XapaKkTepa U CIOCOOOB OOIICHMS U
COLIMAJIBHBIX B3aUMOJEHUCTBUNA (00BEMBI M CIOCOOBI MOJy4YEeHHs] HHGOpPMALMH
MOPOKIAIOT PSSl OCOOCHHOCTEH pa3BUTHS
COBPEMEHHBIX TMOAPOCTKOB). ['mobGampHBle 1Eenn (HOPMYITUPYIOTCS C Y4ETOM
paccMOTpeHHUsI OMOJIOTHYECKOro 00pa3oBaHUs KaK KOMIIOHEHTA CHCTEMBbI
oOpa3oBaHus B LIEJIOM, MIO3TOMY OHHU SIBJISIOTCS HanbOojee oOMMU U COLUAIBHO
3HAYNMBIMHU.

Takum oOpa3om, TI00aTBHBIMUA TENSIMH OHOJOTHYECKOTO 0Opa3oBaHUs
SIBJISTFOTCSI:
conuanu3anus (BXOXJICHHE B MHUDP KYJIbTYpbl U COIIMAIBHBIX OTHOIICHWHA) —
BKJTFOUCHHE 00YYaIONUXCS B Ty WJIM WHYIO TPYNITY WIH OOIHOCTh KaK HOCHUTEIEH
ee HOpM, LIEHHOCTEN, OPUEHTALIUN, OCBAMBAEMbIX B MPOIIECCE 3HAKOMCTBA C MUPOM
YKUBOM MPUPOIBI;
npuoOIeHNe K TO3HABaTEIbHOM KyJbType KaK CHCTEME TO3HaBaTeIbHBIX
(Hay4YHBIX) IEHHOCTEH, HAKOIJIEHHBIX 00I1IECTBOM B cpepe OMOJIOrMUeCKON HAYKH.

OcHoBHbIC 3a7a4M 00y4YeHUs (OMOJIOrHYECKOro 00pa3oBaHus ):

OpUEHTAIUSI B CHUCTEME MOPAIBHBIX HOPM W IICHHOCTEH: MpHU3HAHUE BBICOKOMN
IIEHHOCTH >KM3HU BO BCEX €€ MPOSBICHHIX, 3JJ0POBBSI CBOETO W APYTHX JIIOJEH;
IKOJIOTUYECKOE CO3HAHNE; BOCIIUTAHUE JTFOOBH K MPUPOJIE;

pa3BUTHE TIO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha TOJyYE€HHUE HOBOTO



3HAHMS O JKMBOW IPHUPOJE; MO3HABATEIIBHBIX KAaYeCTB JIMYHOCTH, CBSI3aHHBIX C
YCBOCHHEM OCHOB HAYYHBIX 3HAHHWW, OBJIQJICHUEM METOJAMM HCCIEIOBaHUS
npUpoibl, HOpMHPOBAHMEM MHTEIUICKTYAIbHBIX YMEHHI;

+ OBJIQJICHHE KJIFOYEBBIMU KOMIIETEHIUSMMU: y4eOHO-TI03HABATEIbHBIMH,
UH(GOPMAIIMOHHBIMU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKAaTHBHBIMH;

- (hoopMHUpOBaHHME TO3HABATENFHOM  KYJIBTYpHl, OCBaMBaeMoOil B  Mpoliecce
MO3HABATEJIbHOM JEATEIbHOCTH, U 3CTETHYECKOW KYJBTYpbl KaK CIHOCOOHOCTH K
HYMOLIMOHAJIBHO-IIEHHOCTHOMY OTHOILIEHHIO K 00BEKTaM >KMBOW IIPUPOJIBI.



Ilnanupyembie pe3yJbTaTbl OCBOEHHUS Y4e€0OHOI0 nmpeaMera
N3yuenne kypca «buonorus» B 9 kiiacce HapaBJIEHO HA JOCTHKEHUE CIEAYIOIINX
pe3yabTaTOB (OCBOCHUE YHUBEPCAIbHBIX YUEOHBIX AeicTBuil — Y'Y JI):

Jluunocmmuuie pe3yromamol:
OCO3HAaHHUE E€IMHCTBA M ILEJIOCTHOCTA OKPY>KAIOIIEr0 MUpa, BO3MOMXHOCTH €ro
MO3HAHUA U 00BSICHEHUS] HA OCHOBE JOCTHXKEHUN HAYKU;
3HAHWE OCHOBHBIX MPUHIWNOB W MPAaBWJI OTHOLIEHUS K >KUBOW IMPUPOAE, OCHOB
3I0pPOBOTO 00pasa *KU3HU U 3J0POBbECOEPETAIONTNX TEXHOIOTHIA;
Pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB WU MOTHMBOB, HANPABICHHBIX HA U3YYCHHUE
JKUBOW  MPUPOJABI, HHTEIUICKTYAJIbHBIX  yMEHUW  (JOKa3biBaTh, CTPOUTH
pacCcyXJeHus, aHalu3UpOBaTh, CpaBHUBATh, JedaTh BBIBOALI W [Ip.);
ACTETUYECKOTO BOCIIPUATHS )KUBBIX OOBEKTOB;
OCO3HAHHE MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa3oBaHUIO, B TOM YHCIIE U B
paMKax CaMOCTOSITEJIbHOM JESITEIbHOCTH BHE IIKOJIbl; YMEHHE OIPEIeIIsITh
JKU3HCHHBIC IIEHHOCTH, OOBSCHITh NPUYUHBI YCIEXOB W HEynad B yuyeOHOU
JESTEIbHOCTH, IPUMEHSTD I10JIyYEHHBIE 3HAHUS B IPAKTUYECKOM AEATEIbHOCTH;
OILICHMBAHUE KU3HEHHBIX CUTYyaIlUi ¢ TOUKU 3peHUsI 0€30MacHOro 00pas3a >KU3HU U
COXPAaHEHUs 310POBbSI;
BOCITUTAHUE YYBCTBA TOPJIOCTHU 32 POCCUMCKYIO OMOJIOTUYECKYIO HAYKY;
MOHMMAHUE OCHOBHBIX (DAKTOPOB, OMPEAEISAIONINX B3aUMOOTHOILIEHUS YEJIOBEKa U
MPUPOJIbI; TOTOBHOCTh K CaMOCTOSITENIbHBIM TOCTYNKaM W JCUCTBUSIM Ha 0Ojaro
pUPOJibl; POPMUPOBAHKUE IKOJTOTUYECKOTO MBIIICHHUS;
MpU3HAHUE IIEHHOCTU >KU3HM BO BCEX €€ MPOSBICHUSIX U HEOOXOIUMOCTHU
OTBETCTBEHHOT'0, OEpEeKHOr0 OTHOUIEHUS K OKpYyXKaroleh cpene; coOroaeHue
MpaBuUJI IOBEICHUS B IPUPOJIE;
NMOHUMAHUE 3HAYCHUS OOYy4YeHHUS [JIi TOBCETHEBHOW U3HU U OCO3HAHHOTO
BbIOOpa ipodeccun;
NpU3HAHWE TpaBa KaXJAOro Ha COOCTBEHHOE MHEHHE, JMOIIMOHAJILHO-
IIOJIOKUTEIIBHOE OTHOIIEHUE K CBEPCTHUKAM;
YBaXKXUTEIHHOE OTHOIICHUE K OKPY>KAIOIIUM, COOJOJIEHNE KYJIbTYPhl TIOBEICHHUS,
ITPOSIBJIEHUE TEPIIUMOCTH IIPU B3aUMOJIEMCTBUU CO B3POCIBIMUA U CBEPCTHUKAMU;
KPUTUYHOE OTHOLIEHHWE K CBOMM ITOCTYIIKaM, OCO3HAHHUE OTBETCTBEHHOCTH 3a UX
MOCJEACTBUSA;, YMEHHUE IMPEOAOJIEBaTh TPYIHOCTH B TPOLECCE AOCTUKEHUS
HAMEYEHHBIX LIEJICH.

Memanpedmemmuoie pe3ynomamol:

Ilosnasamenvuvie YV/] — hopMupoBaHue U pa3BUTHE HABBIKOB M YMEHUM:
paboTaTh ¢ pa3HbBIMH MCTOYHMKAMHM MH(OpPMAIIMH, aHAJIW3UPOBATh U OLICHUBATH
uH(popMaIuio, mpeoOpa3zoBbIBATh €€ U3 0OJHON (HOPMBI B IPYTYIO;

COCTaBJISAITh TE3UCHI, PA3IUYHbIE BUJAbI IJIAHOB (MPOCTHIX, CIOXKHBIX M T. IL.),
CTPYKTYpHUPOBATh YUEOHBIN MaTepHall, JaBaTh ONPEEICHUS TTOHITUH;

MPOBOJIUTh HAOJIOJEHUS, CTaBUTHh JJICMEHTAPHBIC SKCICPUMEHTHI U OOBSCHATH
MOJTYYEHHBIE PE3YJIbTATHI;

CpaBHUBATh W KIIACCU(PHUIIMPOBATH, CAMOCTOSITEILHO BBIOUpAs KPUTEPHUH IS
YKa3aHHBIX JIOTUYECKUX OIEepalnii;

CTPOUTH JIOTUYECKHE PACCYXKICHUS, BKIKOYAIOIINE YCTAHOBJIEHUE IPUYUHHO-



CJIEJICTBEHHBIX CBSI3€H;

CO37aBaTh CXEMATHYECKHE MOJENH C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTOB,;

ONpENENATh BO3MOXKHBICE HCTOYHUKM HEOOXOJUMBIX CBEICHHUM, NPOU3BOIUTH
NOUCK MH(OPMAITNH, aHATU3UPOBAThH U OLIEHUBATh €€ JOCTOBEPHOCTH;

Pezynamuenvie VY]] — hbopMmupoBaHue U pa3BUTHE HABBIKOB U YMEHHUIA:
OpraHU30BbIBAaTh CBOIO YYEOHYIO M MO3HABATENIbHYIO JESITEIBHOCTh - ONPENEIATh
e paboThl, CTAaBUTh 3a/1a4H, IJIAHUPOBATh (PACCUUTHIBATH MOCIIEA0BATEIBHOCTD
JEUCTBUIN U TTPOTHO3UPOBATH PE3YJIbTATHI pa0OTHI);

CaMOCTOATENILHO BBIJIBUTATh BapUaHThl PEIICHHsS IOCTABJIEHHBIX 3alady M|
BBIOMpATh CpEACTBA JOCTHKCHHS IIeJId, NPEBUJIETh KOHEYHBIE pPE3yJbTaThl
paboTHI;

paboTarh MO IUIaHy, CBEPSATh CBOW JEHUCTBUS C IEIBIO M, MPU HEOOXOIUMOCTH,
UCITPABJIATh OLIMOKHA CAMOCTOSITENIBHO;

BBIOMPATh 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JACHCTBUSX U MOCTYIKAaX IO
OTHOUIEHUIO K KUBOW MPUPOJE, 3A0POBBIO CBOEMY U OKPY KaOIIUX;

MPOBOAUTL pabOTy HaJ OIIMOKaMU MJiE BHECEHUS KOPPEKTUB B YCBaMBaeMbIC
3HaHUS,

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJISI U CAMOOLIEHKU, MPUMEHSATh 3TH HABBIKU MPU
NPUHATUN PEIICHUH W OCYIIECTBICHUM OCO3HAHHOTO BHIOOpa B Yy4ueOHOW U
MO3HABATEIIbHON JEATEIbHOCTH;

Kommynuxamusnwvie ¥Y'Y/[— popmupoBaHue 1 pa3BUTHE HABBIKOB U YMEHUI:
aZIcKBaTHO HCIIOJIb30BaTh PEUEBBIE CPEACTBA A AUCKYCCHM U apryMEHTAlU
CBOEH MO3UIMHU, CPABHUBATH Pa3HbIE TOUKH 3PEHUS, APTYMEHTUPOBATH CBOIO TOUKY
3pEHHs], OTCTAauBATh CBOIO MO3UIIUIO;

CIylIaThb W CJBIINIATh JAPYro€ MHEHHUE, BCTyNaTh B AWAJIOr, BECTHU JTUCKYCCHIO,
ornepupoBaTh (akTaMu, Kak I JI0KA3aTeNbCTBA, TaK M JUISl ONPOBEPKEHUS
CYILIECTBYIOILIETO MHEHHS;
WHTETPUPOBATHCA U CTPOUTH MPOJAYKTUBHOE B3aUMOJICUCTBHE CO CBEPCTHUKAMU U
B3pPOCIBIMU;
y4aCTBOBATh B KOJJIEKTUBHOM OOCY>KJIEHUH MPOOIIEM.

Ilpeomemmnuwie pe3yrvmamot:
BJIAJ€Th OCHOBAMM HAYYHBIX 3HAHHMUI O XUBOW NPHUPOJE M 3aKOHOMEPHOCTAX €€
pa3BUTHS, BBIJACIATh CYIICCTBEHHBIE MPU3HAKK OHOJIOTMYECKUX OOBEKTOB U
IPOLIECCOB, OCHOBHBIE CBOMCTBA MHBBIX CHUCTEM, LAPCTB JKUBOW MPUPOIBI,
CUCTEMATUKH U MPEJICTABUTENIEH Pa3HbIX TAKCOHOB;
OOBSCHATH POJIb OMOJIOTHH B TIPAKTUYECKOM NESITEIBHOCTH JIFOCH; MECTa U POJIH
YyeJIoBeKa B MPUPOJIC; POJIA PA3TUYHBIX OPTaHU3MOB B )KM3HH YEJIOBEKA; 3HAUCHUS
OMOJIOTUYECKOTO Pa3HOOOpa3usi JUIsi COXpaHeHHs Ouocdepbl; MEXaHU3MOB
HACJIEICTBEHHOCTU U U3MEHYMBOCTH, BUI000pa30BaHUSI U MPUCITIOCOOIECHHOCTH;
XapakTepu30BaTh OMOJOTUIO KaK HAyKy, YPOBHHM OpraHU3allMM >KUBOM MAaTEepUH,
METO/Abl OMOJOTUYECKOW Hayku (HAONIOIeHHe, JKCIEPUMEHT, HW3MEpPEHHUE),
Hay4YHbIC JUCHUIUIUHBI, 3aHUMAIOIIUECS HU3YyYCHHEM >KU3HEIEITCIHbHOCTH Opra-
HU3MOB, U OIIEHUBATh UX POJIb B IO3HAHUU KUBOU MPUPOJIHI;
IPOBOJUTh OMOJIOTMYECKUE MCCIEAOBAHMS M JENaThb BHIBOABI HAa OCHOBE



MOJIYYEHHBIX  pe3yJbTaTOB,  JIEMOHCTPUPOBATH  yMEHHS  paboTratb ¢
YBEJIUYHUTEIbHBIMU TPUOOpaMu, U3rOTaBIMBATh MUKPOIIPENIApaThl;

MOHMMAaTh OCOOCHHOCTH XHMHYECKOTO COCTaBa JKMBBIX OPraHU3MOB, pPOJb
XUMHUYECKUX D3JIEMEHTOB B OOpa30BaHWU OPraHUYECKUX MOJIEKYJ, MPUHIUIIBI
CTPYKTYpHOM oOpraHu3aud # (yHKUUW YIJIEBOJIOB, JKUPOB U  OEIKOB,
HYKJIEMHOBBIX KHCJIIOT;

XapaKTEpPU30BaTh BKIJIAJ MAKPO3JIEMEHTOB M MHUKPOAJIEMEHTOB B 0OOpa3oBaHHE
HEOPTaHWYECKUX W OPraHWYECKUX MOJIEKYJI >KUBOTO BEIIECTBA, XHUMHUYECKHE
CBOMCTBAa M OHMOJOTUYECKYIO POJIb BOJbI, KATUOHOB M AHHMOHOB B OOECIECUCHHUU
MPOLIECCOB KU3ZHEIEITEIbHOCTH;

CpPaBHUBATh KJETKU OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 3HATh
CTpOEHUE TPOKAPUOTHYECKONM U IYKApPUOTUYECKOM KIETOK, XapaKTepU30BaTh
OCHOBHBIE TI0JIOKEHUSI KJIETOYHON TEOPUU CTPOEHUS OPTraHU3MOB;

JTIOKa3bIBATh MPUHAJIEKHOCTh OPraHU3MOB K pa3HbIM CHCTEMATHYECKUM TpyTIaMm;
ONMKCHIBATH OOMEH BEUIECTB M NPEBPAILECHUE SHEPTrUU B KIETKE; MPUBOAMTH
nopOoOHYIO0 CXeMy Ipoliecca OMOCUHTE3a OEJIKOB; XapaKTepHU30BaTh OPraHU3ALMIO
MeTaboIu3Ma y MpOKapuoT, FeHeTHUUYECKUU armapar OakTepuid, cropoodpa3oBa-
HUE, Pa3MHOXKECHHUE;

XapaKTepU30BaTh (PYHKIUU OPraHOMAOB IIMTOIUIA3Mbl, OINPEAENATh 3HAUYECHUE
BKJIFOUEHUI B )KM3HEAECATEIBHOCTD KIETKHU;

CPAaBHUBATh pA3JIMYHBIE IPEACTABICHHUS €CTECTBOUCIIBITATENIEH O CYIIHOCTH
YKUBOM IIPUPOBL; XapaKTEPU30BATh OCHOBHBIE TOJI0KEHHS BOJIIOLIMOHHON TEOPHUU
K.b. Jlamapka, yueHus

Y. JlapBuHa o ectecTBeHHOM 0TOOpe, B3msiAbl K. JIuHHEs Ha cucTeMy »KHUBOTO
MHpa; oueHuBarh 3HaueHue teopuu K. b. Jlamapka u yuenus Y. [lapBuHa nid
pa3BUTHS OUOJIOTHH,

ONPENENATh NOHITUS «BUA» U «IOMYJSLHUS», 3HAUEHHE MEXBHUAOBOH OOpHOBI C
abMOTHYECKUMH (PaKTOpaMH Cpebl; XapaKTepu30BaTh NPUYMHBI OOpHOBI 3a
CYILIECTBOBAHME;

OLICHMBATh CBOMCTBA JIOMAlIHUX JKUBOTHBIX U KYJbTYPHBIX pAaCT€HUU IO
CPABHEHUIO C UX TUKUMU IPEIKaMU;

MOHUMATh CYIIHOCTh IPOLECCOB MOJOBOTO PAa3MHOXKEHHS, OIUIOJOTBOPEHUS,
WHIUBUIYAIbHOTO pPa3BUTHs, TaMETOreHe3a, Meho3a U HuX OHMOJOTrMyYecKoe
3HAYECHUE;

XapaKTepu30BaTh OWOJIOTMYECKOE 3Hau€HUE OECNooro pa3sMHOMXKEHHS, STaIlbl
AMOPHOHATILHOTO PAa3BUTHS, ATAMBI OHTOT€HE3a MPU MPSIMOM MOCTIMOPHUOHATIHLHOM
pa3BUTHH, (GOPMBI TMOCTAIMOPHOHATBLHOTO TEPUOAA Pa3BUTHSA, OCOOCHHOCTH
OpSIMOTO Pa3BUTHS; OOBACHATH MpoOIlecC Meio3a, MPUBOIAUIMM K 00pa3oBaHUIO
ralIONIHBIX TaMeT; ONHUCHIBATH TMPOIECCHI, MPOTEKAIOIIME MpHU JPOOJICHHUH,
racTpyJIsIIUM U OPTaHOT€HE3E;

pasznuyaTh COOBITHS, CONMPOBOXKAAIOIIME pa3BUTHUE OpraHrW3Ma MpU TMOJTHOM H
HEIMOJHOM MeTaMopdo3e, OOBSICHATh OHOJOTMYECKHI CMBICT pa3BUTUS C
MeTamopdo3om;

UCITIOJIb30BaTh T€HETUYECKYI0 CUMBOJIUKY; BBIIUCHIBATH T€HOTUIIBI OPTAaHU3MOB U
UX TaMEThl; CTPOUTHb CXEMbl CKpPEUIMBAHUS MPU HE3aBUCHMOM M CLEIJIEHHOM



HACJICIOBAaHUH, HACIEIOBAHWH, CIEIUICHHOM C TOJIOM; COCTAaBJIATH MPOCTEHUIINE
POJIOCIIOBHBIE W pEIIaTh T€HETUYECKUE 3aJaud; XapaKTEePU30BaTh T'€HOTHIT Kak
CHUCTEMY B3aUMOJICHCTBYIOITUX T€HOB OPTaHU3Ma;

pacno3HaBaTh MyTaIMOHHYIO 1 KOMOMHATHBHYIO M3MEHUNBOCTB;

MOHMMATh CMBICT W 3HAYEHWE SIBJICHUN TeTepo3uca W  TOJUILIOHWINH,
XapaKTEPU30BaTh METOJIbI CENEKITUHU (THOPUAU3AIUIO U OTOOD);

XapaKTEePU30BaTh OCOOCHHOCTH TIPUCIIOCOOMTEIILHOTO TIOBEACHMS, 3HAUYCHUE
3a00THl O TOTOMCTBE IJIsi BBDKUBAHHSA, CYIIHOCTh TEHETHYECKHX IPOIIECCOB B
MOMYJISIIHSIX, (POPMBI BUI000Pa30BaHMS,

ONKCHIBATh OCHOBHBIC HAIIPABJICHUS JBOJIONWU (OMOJOTHYECKUI Mporpecc |
OMOJIOTHYECKUI PeTpecc), OCHOBHBIC 3aKOHOMEPHOCTH U PE3yJIbTaThl SBOJIIOIHH;
IPUBOIUTH PUMEPHI MPUCIIOCOOUTEIIEHOTO CTPOCHHS Tea,
MOKPOBUTEIBCTBEHHON OKPAaCKH

MOKPOBOB W  TOBEICHUSA, OOBACHATH, TIOYEMY TMPHUCIIOCOOICHUS  HOCST
OTHOCHUTEJIBHBIN XapaKTeD;

OOBSCHATh TPUYUHBI PA3ACIICHUS BHUAOB, 3aHUMAIOIIMX OOIIMPHBIN apeas
oOWTaHWs, Ha TOMYJSAIUW, XapaKTEPU30BaTh IMPOIECC OKOJOTUYECKOTO U
reorpayecKoro BHI000pa30BaHMs; OIICHUBATH CKOPOCTh BHI000pAa30OBaHHS B
pa3IMYHBIX  CHCTEMAaTHYECCKMX  KATCrOpHsX  JKUBOTHBIX, PACTCHUH W
MHUKPOOPTaHU3MOB;

XapaKTepU30BaTh MYTU JOCTHXKEHHsSI OMOJIOTMYECKOro mporpecca - apomopdos,
UAMOAJANTAINI0 U OOIIYIO JIeTEHEPAIlNIo; TPUBOIUTH MPUMEPHI TOMOJIOTHYHBIX H
aHAJIOTUYHBIX OPTaHOB;

ONKCHIBATHh JIBIKYIIIME CUJIBI aHTPOTIOTEHE3a, TMOJIOKEHUE YENIOBEKA B CHCTEME
YKUBOTO MHUPa, CBOMCTBA YeJIOBEKa Kak OMOJIOTHUECKOTO BUA, dTAIbl CTAHOBJICHHS
YeJIOBEeKa KaK OMOJIOTMYECKOTO BU/IA;

XapaKTEPU30BaTh POJIb MPSMOXOXKIACHHS, Pa3BUTHS TOJIOBHOTO MO3ra W TpyJa B
CTAaHOBJICHHH YEJIOBEKA; BBISBJIATH MPU3HAKKA CXOJCTBA M Pa3]INuUsi B CTPOCHUH,
oOpa3e U3HH U TTOBEJACHUY )KUBOTHBIX M UEJIOBEKA;

OCO3HaBaTh AHTUHAYYHYIO CYIITHOCTh PacU3Ma,

OMKCHIBATh PA3BUTHE JKW3HW Ha 3eMJie B pa3Hble TEPHOJbI, CPAaBHUBATH W
COMOCTABJIATH  COBPEMEHHBIX M  HMCKOMAEMBIX  JKMBOTHBIX  HM3yYCHHBIX
TaKCOHOMUYECKHX TPy MEXITY COOOM;

XapaKTepU30BaTh KOMIIOHCHTHI )KHBOT'O BEIIECTBA U €r0 (PYHKIMH , CTPYKTYPY H
KOMITOHEHTHI Ouochephl; OCO3HABaTh TOCIEACTBUS BO3CHCTBUS YEJIOBEKa Ha
onocdepy; 3HATH OCHOBHBIC CIOCOOBI W METOABI OXpaHbl MPHUPOIBI, Xapak-
TEPU30BaTh POJIb 3aMIOBETHUKOB B COXPAHEHUH BUIOBOTO PA3HOOOpa3Hs;
KJIACCU(UITUPOBATh  JKOJOTHYECKHE  (PAKTOpBI,  pa3iudaTth  MPOIYICHTHI,
KOHCYMEHTHI U PEIYyIEeHTHI; XapaKTepru30BaTh OMoMaccy 3eMiii, OMOJIOTHYECKYIO
MIPOTyKTUBHOCTD; ONTUCHIBATH OMOJIOTHYCCKUNA KPYTOBOPOT BEIIECTB B MPUPO/IC;
XapaKTEePU30BaTh JCHCTBHEC a0MOTHYCCKHX, OHMOTHYECKUX M aHTPOMOTCHHBIX
(GbakTOpoB Ha OHOIICHO3; OIMCHIBATH JKOJOTHYECKUE CHUCTEMBI, IPUBOIHTH
IPUMEPBI CAMOPETYJISIIUU, CMEHBI OMOIICHO30B M BOCCTAaHOBJICHHS OMOIICHO30B;
XapaKTepu30BaTh (HOPMBI B3aUMOOTHOIIICHHH MEXTy OPTaHH3MaMU;

MPUMEHSTH Ha TIPAKTUKE CBEICHHS 00 IKOJIOTHICCKUX 3aKOHOMEPHOCTSX;



3HaTh OCHOBHBIC IpaBWja IMOBEJICHUS B MNPHPOJAC W OCHOBBI 370pOBOTO 0OOpa3za
YKU3HH, PUMEHATH UX Ha TPAKTUKE;

MPUBOJNUTH JOKA3aTeIhCTBA B3aMMOCBSI3M YEJIOBEKA W OKPYXKAIOMIEH Cpebl,
3aBUCUMOCTH 370pPOBbSI UEJIOBEKAa OT COCTOSHHUS OKpPY’KaOIICH CpeIbl,
HEO0OXOMMOCTH 3aIUTHI CPEIIbl OOUTAHUS YEIOBEKA,;

OIICHWBATh TOBEJCHUE YEJIOBEKAa C TOUYKH 3PEHUS 370pOBOro o0pasa >KU3HW;
pasnuyaTh CheIOOHBIC U STOBUTHIC PACTEHUS U TPUOBI CBOCH MECTHOCTH;
aHAJIM3UPOBaTh W OIEHWBATH IOCICICTBUS JICSITCIBHOCTH YEJIOBEKAa B IMPHUPO/IE,
BIIUSHUC (DAKTOPOB PHICKA Ha 3/IOPOBHE UCITOBEKA,;

3HaTh U COOJIIOAATh IIpaBUiia paboThl B KAOMHETe OMOJIOTHH;

coOII01aTh TIpaBuia pabOThl ¢ OMOJOTHMYSCKUMH NMPUOOpAMH M MHCTPYMEHTaMHU
(mperapoBaibHBIC UIJIBI, CKATBIICIH, JIYTTbI, MUKPOCKOIIBI);

JIEMOHCTPHUPOBATh IPUEMBI OKa3aHUSA TIEPBOM IMOMOIIM MPHU OTPABJICHUH
STOBUTHIMHU PACTCHUSIMH B TPHOAMH, YKYCE )KUBOTHBIMH,

OIICHUBATh C 3CTCTHUECKOU TOUYKH 3PEHUS 00BEKTHI KUBOM TPUPOJIBI.



COILEPKXAHUE YYEBHOI'O IPEJIMETA

I'naea 1. Obuwgue 3akonomepruocmu xcusnu (5 4)
buonocuss — nayka o scueom mupe: OMOIOTUS — HaAyKa, UCCICAYIONIAsl KU3Hb;
W3Y4YEHHUE MPHUPOJIBI B 00€CTICUCHUH BBEDKMBAHUS JIFOACH Ha 3emiie; OMoIorus —
CUCTeMa pa3HbIX OHOJOTHYECKHX oOjacTel Haykd; pojab OHOJOTHH B
MPAKTUYECKOUN ACSITEIIBHOCTH JTIOCH.

Memoouwl buonocuueckux ucciedo8anuu: MHOTO0OOpa3ue METOIOB OMOJOTHYECKUX
UCCJIeIOBaHMM; HAOJIOJIEHNEe, U3MEpPEHUE, CpaBHEHHUE, OIMCaHUEe, IKCIIEPUMEHT,
MOJICIMPOBaHUE; TpaBuia paboThl B KaOWHETe OMOJIOTMM C OUOJIOTHYECKUMU
npudopamMu ¥ HTHCTPYMEHTAMHU.

Obwue ceolicmea HCUBLIX OpP2AHU3MOG: OTIUYUTEIbHBIE TMPU3HAKU >KHUBOTO H
HEXHUBOTO — XMUMHUYECKUH COCTaB, KJIETOYHOE CTpOEHHE, OOMEH BEIIECTB, pas-
MHOKEHHE, HACJIEICTBEHHOCTh, U3MEHUMNBOCTh, POCT, Pa3BUTHE, Pa3APAKUMOCTH;
B3aMMOCBSI3b JKUBBIX OPTAaHU3MOB U CPEJIbI.

Mmuozoobpazue ¢opm owcuznu: cpeibl KU3HM Ha 3emyie MU MHOrooOpasue ux
OpPraHU3MOB; KJIIETOYHOE pa3zHOOOpa3We OpraHW3MOB W HMX I[apCTBA; BUPYCHl —
HEKJIETOUHasi QopMma JKHM3HU;, pasHooOpazue OHOCHCTEM, OTOOpa)aroliee
CTPYKTYPHBIC YPOBHH OpPTaHU3AITUH KH3HU.

OcHogHble noHAmMuUs, KOTOpPbIE HEOOXOJAMMO YCBOUTH OOydYarolmemycsl Iocie
u3yudeHus TaBbl 1: OmocucreMa, ouocdepa, HaOIOICHUE, ONKCAaHUE, U3MEPEHUE,
CpaBHEHHUE, OJKCIEPUMEHT (OMbIT), MOJECIMPOBAHUE, TMPHU3HAKU  KHUBOTO,
Ouonornyeckoe pasHooOpasue, CTPYKTYpHbIE YPOBHU OpraHM3alluu >KU3HU
(MONEKyJSIpHBIA,  KJIETOYHBIH,  OPraHU3MEHHBIN,  MOIMYJISIMOHHO-BUIOBOH,
OMOTreOIeHOTUYECKUM, OMOCHEPHBIN).

I'naga 2. Aenenusn u 3aK0HOMEPHOCHIU HCUZHU HA K1emouHom ypoehe (11 u)
MHnoeoobpazue knemox: MHOTOOOpasve THUIOB KJIETOK (CBOOOJHOXXHUBYIIIME H
oOpa3yrolye TKaHd, TPOKAPHOTHI, SYKAPHUOTHI); POJIh YUEHBIX B H3yUYCHUU KIICTKH.
Xumuueckue eewecmea 8 Kiemke. OCOOCHHOCTHM XMMHYECKOIO COCTaBa »KUBOWU
KJIETKH M €70 CXOJCTBO Y Pa3HBIX THIIOB KJIIETOK; HCOPTAaHMYECKUE U OPTaHUICCKUC
BEIIECTBA KJICTKU; COJIEP’)KaHKE BOBI, MUHEPAJILHBIX COJIEH, YTIIEBOOB, JIMIHJIOB,
OEJIKOB B KJICTKE U B OpraHU3ME M UX (QYHKIIUU B KU3HEACSITCIEHOCTH KIICTKH.
Cmpoenue kiemxu: CTPYKTYpPHBIC YacTH KJIETKH — MeMOpaHa, Sapo, [UToIIa3Ma
C OpraHoWJaMd W BKJIIOYCHUSMHU, IUTOIIa3Ma — BHYTPEHHSS Cpela KIETKH;
OTJINYMS ) KUBOTHOMU KJIIETKU OT PACTUTEIIBHOM.

Opeanoudvt kiemxku u ux @QyHkyuu: MeMOpaHHbIE U1 HEMEeMOpaHHBIE OPTaHOU/IbI,
OTIIMYUTENbHBIE OCOOCHHOCTH X CTPOCHUS M (YHKIIUU; KJIETKA KaK dJIEMEHTapHas
JKUBasl CHCTEMA.

Obmen eewjecmé — OCHOBA CYWeCmMBO8aHUs KlemKu. TIOHSATHE 00 oOMeHe
BEIIECTB KaK COBOKYITHOCTH OMOXMMHUYECKUX PEaKIHi, 00€CTIeUnBAIOINX KU3HE-
NEATECILHOCTh KJICTKH; 3HAYCHHE AaCCUMIIIAIMM W JUCCHMWIAIHNH B KIIETKE;
PaBHOBECHE DHEPreTUYECKOTO COCTOSHUS KIEeTKH — oOeclieueHne ee
HOPMAJILHOTO (DYHKITMOHUPOBAHUS.

buocunmes 6enka 6 orcusoil kiemxe: IOHIATHE O OMOCUHTE3E; dTAlbl CHHTE3a OeKa
B KJICTKE; POJIb ITUTOILIa3Mbl B OMOCHHTE3e O€iKa; poJib HYKICHHOBBIX KHCJIOT U
pubocom B OMOCHHTE3€ OCIIKOB.



buocunmes yenesoooe — gpomocunmes: noHsTHe 0 (POTOCHHTE3E KaK Mpoliecce
CO37aHMs YTJICBOJIOB B JKMBOM KJIETKE; ABE CTaaud (HPOTOCHMHTE3a — CBETOBAs U
TEMHOBAS;, YCJIOBHS MPOTEKaHMs (POTOCHHTE3a U €T0 3HAYCHHE JIJIST IPUPOJIBI.
Obecneuenue K1emok 3Hepaueli. TIOHATHE O KIETOYHOM JIbIXaHUHU KaK O MpoIecce
oOecrieueHusT KJICTKH SHEPTUCH; CTaNH KJICTOYHOTO JBIXaHHs — O€CKUCIOPOIHAS
(bepmeHTaTHBHAS, WM TJIMKOJIW3) W KHUCIOPOAHAS; pOJIb MHUTOXOHAPUN B
KJIETOYHOM JIbIXaHUH.

Pasmuoowcenue kiemku u ee JCUBHEHHbIN YUKL: PA3MHOKEHHE KIICTKH ITyTeM

AJCICHUA — O6Hl€€ CBOMCTBO KJIETOK OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHu3MoOB; KIICTOYHOC JOCJIICHHUC Yy IIPOKApUOT — JOCJIICHUC KIICTKH HAIBOC,
ACJICHUC KIICTKH Y 3YKApPHOT, YKU3HCHHBIMN OUKI KICTKH — HHTep(ba?,a, MHTO3;

(dha3pl MUTO3a; pa3ielICHUE KJIETOYHOTO COACPKUMOT0 Ha JBE JOUCPHHUE KICTKH.
OcHosHble noHamus, KOTOpPhIE HEOOXOJIMMO YCBOUTH O0OydYaromemMycsi Iocie
M3YUYCHHUS TJ1aBbl 2: MPOKAPUOTHI, SYKAPUOTHI, OPTAHOU Il KIETKH, MOHOMEPHI, MO-
JUMEpHI, HYKJIEWHOBbIe KHUCIOThI, HykiIeoTuasl, JJHK, PHK, AT®, depmenTsi,
onocunTe3, PoTOoCUHTE3, META0OIU3M, ACCUMUIIALINS, AUCCUMUIIALINS, TIIUKOJIN3,
KJIETOYHOE (TKaHEBOE) JIbIXaHuEe, MUTO3, UHTep(Pa3a, KICTOUHBIN ITUKII.

JLP. Ne 1 «MHoroo6pa3ue KieTok sykapuoT. CpaBHEHUE PACTUTEIBHBIX U
JKUBOTHBIX KieTtok»; JLP. No 2 «PaccmarpuBanue MHKpOIPENAPATOB C
JETSUUMUCS KIIETKaMU PACTCHUS.

I'nasa 3. 3axonomeprHocmu Hcu3HU HA OP2AHUBMEHHOM ypoeHe (17 u)
Opeanusm — omkpvimas dxueas cucmema (buocucmema): OpraHU3M Kak >KHABas
CUCTEMA; KOMIIOHEHThI CUCTEMbI, UX B3aMMOJICUCTBHE, 0OECTIeUnBAIONIEe EI0CT-
HOCTBh OMOCHUCTEMBI «OPTaHU3MY; PETYJISIUS MPOIIECCOB B OMOCHCTEME.
Ipumumugnvle opeanusmol. pazHooOpazue HopM OpraHu3MOB — OJHOKIJIETOUHBIE,
MHOTOKJICTOYHbIE U HEKJIETOUYHbIE; OaKTepUM KaK OJIHOKJICTOUHBIE NOSJCPHBIC
OpraHuU3Mbl; BHUPYCHl KaK HEKJETO4YHas (opMma KU3HHU; OTIUYUTEIbHBIC
0COOEHHOCTH OaKTepuil U BUPYCOB; 3HAUEHHE OaKTEpUil U BUPYCOB B IPUPOJIE.
Pacmumenvhwiii opeanusm u e2o ocobenHocmu: TIaBHbIE CBONCTBA pacTEHUU -
aBTOTPO(HOCTh, HECMOCOOHOCTh K AaKTHUBHOMY TMEPEIBUKEHUIO, pa3MeElIeHue
OCHOBHBIX 4YacTeil (KopHsS M moOera) B JABYX pa3HbIX cpeAax; OCOOEHHOCTH
PACTUTENILHONW KJIETKH — MPUHAMICKHOCTh K JyKapUOTaM, HAIMYHUE KIJIETOYHOM
CTEHKH, TIJIaCTUJ W KPYMHBIX BaKyoOJIeH; CIOCOOBI pa3sMHOXKEHUS pPACTCHUH —
MOJIOBOE M 0ecroyioe; 0COOEHHOCTH TOJIOBOTO Pa3MHOXKEHUS; THUIBI OECroyioro
Pa3MHOXKEHUSI — BErE€TaTUBHOE, CIIOPAMHU, JEJIEHUEM KJIETKH HAJIBOE.
MHoeoobpazue pacmeHnutl u ux 3HayeHue 8 nNpupode. CIOPOBBIE U CEMEHHBIC
pacTeHus; 0COOCHHOCTH CIIOPOBBIX PACTEHUN — BOJIOPOCIIEH, MOXOBUIHBIX, MATIO-
POTHHMKOB, XBOIIEH U TUIAYHOB, OCOOEHHOCTH CEMEHHBIX paCTeHUd —
rOJIOCEMEHHBIX M IBETKOBBIX (ITOKPHITOCEMEHHBIX); KJacchl oTaena [[BeTKkoBbIE -
JIBYJIOJIbHBIE M OJHOJOJIbHBIE PACTCHMs; OCOOCHHOCTH M 3HAYE€HHUE CEMEHU B
CPaBHEHHUHU CO CIIOPOU.

Opeanuzmel yapcmea 2pub0o8 U JIUWAUHUKOS8. CXOJCTBO TPUOOB C JIPyTUMHU
ADYKAPUOTUYECKUMHU OpraHu3MaMu (PacTeHUsIMH U >KUBOTHBIMHU) M OTJIMYHE OT
HUX; clienu(puUecKkue cBoicTBa rpuO0OB; MHOTOOOpasue M 3HaYeHUEe rpruboB —
MJIECHEBBIX,  UUISMIOYHBIX, Mapa3UTUYECKUX;, JIMIIAWHUKK  KaKk  OCOObIe



CUMOMOTUYECKHE OpraHU3Mbl; MHOIoOOpa3ue U 3HAYEHUE JMIIANHUKOB B
MIPUpPOJIE.

Kueomnulii opeanuzm u e2o ocobennocmu: 0COOCHHOCTH KUBOTHBIX OPraHU3MOB
— TPHUHAJICKHOCTD K dyKapuoTaM, reTepoTpohHOCTh, CIOCOOHOCTh K aKTHBHOMY
MEePEBUKEHUIO, 3a00Ta O MOTOMCTBE, MTOCTPOMKA KUIUI (THE3/, HOP); JEJICHUE
KMBOTHBIX MO cHoco0aMm A0ObIBaHMS TUIIM - PACTUTEIbHOSHBIC, XUIIHBIC,
napa3uTHYECKUE, MaTANIbIIUKU, BCESIAHBIC.

MHnoeoobpazue owcueomuvix: JeJI€HUE SKUBOTHBIX Ha JBa MOJAUAPCTBA —
[Ipocreiinne 1 MHOTOKJIETOUHBIE; 0COOEHHOCTH MPOCTEHUIINX - paclIpOCTPaHEHUE,
NUTaHUE, TMEPEBUKEHUE; MHOTOKJIETOUYHBIE >XUBOTHbIE — OECMO3BOHOYHBIE U
MO3BOHOYHBIE; OCOOCHHOCTHM pPAa3HBIX THUIOB OECIHO3BOHOYHBIX >KMBOTHBIX;
O0COOEHHOCTH THUIA XOP/IOBHIE.

CpasneHue c80UCME Op2aHU3Ma Yel08eKa U HCUBOMHBIX. CXOACTBO UYEJIOBEKa U
YKUBOTHBIX; OTJIMYHUE YEJIOBEKAa OT KUBOTHBIX; CUCTEMbl OPraHOB Yy UEJOBEKa Kak
OopraHvM3Ma — MUIIEBApUTEIbHAs, JbIXaTelbHAs, KPOBEHOCHAS, BBIJACIUTEIIbHAS;
OpraHbl ~ 4YyBCTB; = yYMCTBEHHBIE  CIIOCOOHOCTHM  YEJIOBEKa;  MPUYHUHBI,
0OyCJIOBIIMBAIOIINE COLIMATIbHBIE CBOMCTBA YEJIOBEKA.

Pazmnoorcenue orcusvix opeanuzmog: TUIBI pa3MHOKEHHSI — IMOJIOBOE M OECHOJIOE;
OCOOCHHOCTH TOJIOBOTO PAa3MHOXKEHUSI — CJIMSIHUE MYXKCKUX M JKCHCKHX TaMeT,
OIUIOZIOTBOPEHHE,  OOpa30BaHME  3UTOTHI;  OECHOJIOE  pPa3MHOXKEHHE  —
BEreTaTUBHOE, OOpa30BaHMUE CIOp, JEJIIEHUE KIETKH HaJBOE; OMOJIOTHYECKOE
3HAYEHHE TIOJIOBOTO M OECIOJIOr0 Pa3MHOXKEHHS; CMEHa MOKOJeHUH (0ecroyioro u
MOJIOBOT'0) Y KUBOTHBIX U PACTEHUMU.

Hnousuoyanvroe pazéumue: TOHATHE 00 OHTOIEHE3€; MEPHUOIbl OHTOrE€HE3a —
AMOPUOHATILHBIM U TMOCTAMOPHOHATBHBIN; CTaJAUKM PA3BUTHUS AMOpPUOHA - 3UTOTA,
npobienue, ractpyna ¢ nuddepeHuanieil KIeToK Ha dKTOAEPMY, SHTOAEPMY U
ME30JIepMy, OPTraHOTE€HE3; OCOOEHHOCTH Mpoliecca pa3BUTUSI IMOPUOHA, €ro 3aBU-
CUMOCTb OT Cpe€lbl; OCOOCHHOCTH MNOCTIMOPUOHAILHOTO Pa3BUTHUSI; Pa3BUTHE
YKUBOTHBIX OPTaHU3MOB C MPEBPAILCHUEM U O€3 MPEeBpaIlICHHUS.

Obpaszosanue nonosvix Kkiemok. Metio3: TIOHATHE O TUIJIOUTHOM M TarIOMIHOM
Ha0Ope XpPOMOCOM B KJIETKE; KEHCKHE M MYXKCKHUE TOJIOBbIE KJIETKH - TaMEThI;
MeM03 Kak OCOOBIM THUM JACJCHUs KJICTKU, MEPBOE W BTOpPOE JACJICHUE Meio3a;
MOHSTHE O CIIEPMATOTE€HE3€ U OOTEeHE3E.

H3yuenue  mexanusma  HacreOcmeeHHocmu.  TIEPBbIE  TPEICTABICHUS O
HACJIEICTBEHHOCTH; MEPBbIA HAYUYHBIM TPYJ IO U3YUYEHUIO HACJIEACTBEHHOCTH [
MeHnens W ero 3HAYEHHE; YYEHUE O HACIEICTBEHHOCTH W HM3MEHUYUBOCTH;
JIOCTUKEHHUSI COBPEMEHHBIX HCCJIEIOBAaTeNel B W3YUYEHHHM HACJEICTBEHHOCTH
OpPTaHU3MOB; YCJIOBHS 111 aKTUBHOTO Pa3BUTHUS TEHETHUKU B XX B.

OcHogHble 3aKOHOMEPHOCMU HACAe008AHUSL NPUSHAKOS Y OP2aHU3MO8. TIOHATHE O
HACJIEJICTBEHHOCTH M CHOco0ax rmepefadyu MPU3HAKOB OT POJUTENEH MOTOMCTBY;
Ha0Op XpOMOCOM B OpraHu3Me; I'eH M €ero CBOMCTBA; T€HOTUIT M (PEeHOTHII;
W3MEHYUBOCTh U €€ MPOSBICHUE B OPTaHU3ME.

3axonomeprocmu  uzmMeHyugocmu.  TOHSATHE 00  M3MEHYMBOCTH;  POJIb
W3MEHYUBOCTHU B  JKU3HENEITEIBHOCTH  OPraHU3MOB; HACJECACTBEHHAas U
HEHACJIC/ICTBEHHAss HM3MEHYMBOCTH, THIBI HACJIEACTBEHHONW (T€HOTUITNYECKOM )



U3MEHYMBOCTHU - MyTallMOHHAsl, KOMOMHATHUBHAS.
Henacneocmeennas UBMEHYUBOCND. IIOHATHE 0 HEHACJIEICTBEHHON
(peHoTUnMUECKON) W3MEHYMBOCTH, €€ TPOSBICHHE Y OpPraHU3MOB; POJb
HEHACJIEICTBEHHON  W3MEHUYMBOCTM B  JKM3HEAEATEIBHOCTH  OPraHU3MOB;
3HAKOMCTBO C IPUMEpPAaMM HEHACJIEACTBEHHOW W3MEHUYHMBOCTH Y PACTEHUU U
YKUBOTHBIX.
OcHosbl  cenekyuu Op2aHu3Mo8: TIOHSATHE O CEJEKLUHH; HWCTOPUS Pa3BUTHA
CEJIEKIIMM; CEJIEKIMsSI KaK Hayka; OOILIMEe METOJbl CENEKIMH - HCKYCCTBEHHBIN
oTOOp, ruOpuaM3alnMs, MyTareHe3;  CEJIEKIUs  PacTeHHMH,  KUBOTHBIX,
MUKpPOOPTraHU3MOB;  HCIIOJIb30BAaHME  MHKPOOOB  4YEJIOBEKOM; IIOHATHE O
OMOTEXHOJIOTHH.
OcHog@uvie nouamusi, KOTOpPblE HEOOXOIUMO YCBOUTH OOydarolEMyCsl IMOCIe
U3y4€HHUs I1aBbl 3: OuocucTemMa, 0ECrosioe pa3MHOKEHHE, ITOJIOBOE Pa3MHOXKEHHUE,
ramera, 3Urora, XpoMocoma, MeHo03, NEPEeKpPecT (KPOCCUHIOBEp), IUILIIOHUIHAS
KJIETKA, TalyIOMJHAas KJIETKa, OHTOr€He3, I'eH, TeHOTUIl, (PEHOTUI, MyTauus,
CKpCIMBaHWE, HACJIEACTBEHHOCTb, HW3MEHUYMBOCTb, CEJIEKUUs, TE€TEPO3UC,
OMOTEXHOJIOTHS.
JILP. Ne 3 «BbIABI€HHE HACIEACTBEHHBIX W HEHACIEICTBEHHBIX IPHU3HAKOB Y
pacTeHnii pa3HbiX BUAOBY; JI.P. Ne 4 «3yueHne n3MEHUYMBOCTH Yy OPTaHU3MOB).
I'nasa 4. 3axonomepnocmu nPOUCXOHCOCHUA U PAZCUMUA HCUZHU HA 3eme
(21 u)
IIpeocmasnenus 0 603HUKHOBEHUU HCUSHU HA 3eMie 8 UCTOPUU eCMeCMBO3HAHU.
TUIIOTE3bI IPOUCXOXKACHUS KU3HU Ha 3emiie; onbITel O. Penn u JI. I1actepa, onpo-
BEprarolIie THIIOTE3bl O CAMO3APOXKICHUH KU3HMU.
Coepemennvie  npeocmasieHusi O  603HUKHOBEHUU  JHCU3HU Ha  3emie:
onoxumuueckas runoreza A.M. OnapuHa; ycliOBUSI BO3HMKHOBEHHUS KM3HU Ha
3emJie; mpoliece Kkoaneppanuu; runoresa Jx. XonaeiHa.
3uauenue pomocunmesa u O6UONIO2UUECKO20 KPY2OBOPOMA eUjecme 6 pa3eumuul
JHCU3HU. OCOOCHHOCTHU MEPBUYHBIX OPTaHU3MOB; MOSBJICHUE aBTOTPOPOB — IIUAHO-
OaxkTepuil; M3MEHEHUs] YCJIOBHM >KM3HM Ha 3eMJie U HMX NPUUYUHBI, TOSBICHUE
ounocdepsl.
Omanwvl pazeumus HcusHu Ha 3eme: oOLIEe HANPABIECHUE SBOJIOLNHN KU3HU; dPbI,
NEepUOJIbl M 3MOXM B HMCTOPUM 3€MIIM; BBIXOJ OPraHU3MOB Ha CYIIy; 3Tarlbl
Pa3BUTHS )KU3HU — KaTapxeu, apXxeu, MpOTepo301, Najeo30u, Me3030M, KAHHO30M.
Hoeu passumus opeanuuecko2o mupa 6 buono2uu: TOSBICHUE U pa3BUTHE UAEH 00
ABOJIIOLIAH )KUBOTO MUpa; Teopus sBoonuu K. b. Jlamapka.
Yapnsz [apsun 06 26onoyuu opeanuiecko20 mupa: MUCCIEAOBaHUS, TPOBEICHHBIC
Y. JlapBMHOM; OCHOBHBIE MOJIOKEHUS IBOJIOLMU BUIOB, U3JI0KEHHbIE JlapBUHOM;
JBIKYIIME CHJIBI IPOLECCa SBOJIOLUWA — W3MEHUYHMBOCTb, HACIEACTBEHHOCT,
O0opr0a 3a CylIeCTBOBAaHUE U €CTECTBEHHBIN 0TOOD; pe3yJIbTaThl SBOJIIOLIMH; 3HAYE-
Hue padot Y. JlapBuHa.
Cogpemennvie npedcmasieHuss 00 360IOYUU OPSAHUYECKO20 Mupa: TOMYJISLIUs
KaK €MHUIA SBOJIOIMU; OCHOBHBIE OTIMYMUSI COBPEMEHHOTO YUEHHUs 00 3BOIIOLUN
OT DBOJIIOLUMOHHON Teopuu Y. JlapBuHA; BaXHEUIIME NOHATUS COBPEMEHHOM
TEOPUU IBOJIIOLIHH.



Buo, eco kpumepuu u cmpykmypa: BUIl — OCHOBHAas CUCTEMAaTHUECKasi CIUHUIIA,
NPU3HAKHA BUJA KaK €0 KPUTEPHH; MOIMYJISIUN — BHYTPUBUIOBBIC TPYIITUPOBKA
POJCTBEHHBIX 0co0ei; MOMy sy Kak (hopMa CyIIECTBOBAHUS BHIA.

IIpoyeccovr obpazosanus 6udos. BUI000Pa30BaAHNE; TOHATHE O MUKPOIBOIIOIHH;
THUIIBI BUA000pa30BaHUS — TeorpauIecKoe U OMOJIOTHIECKOE.

Maxkpoaeonoyusi kak npoyecc nos6ieHUs HAOBUOOBbIX 2PYNN  OP2aAHUZMOS.
yCclIOBUSL M 3HaueHue aud@epeHnranud BHJA; TOHATHE O MaKpOAIBOJIOLHUU;
JI0Ka3aTeNbCTBA TPOIECCa DBOJIOIUM —  MAJICOHTOJIOTMYECKHEe, AMOpHO-
JIOTHYECKHE, aHATOMO-MOP(OIIOTUIECKUE (PYIUMEHTHI U aTaBU3MBI).

OcHogHble HanpasieHus 360a0yuuU: TPOTPECC M perpecc B IKHUBOM MHPE;
HaIpaBlIeHUs] OMOJIOTHIECKOTO TIporpecca — apomMopdo3, UANoaganTaIus, 0o1as
JIeTeHepaIysi OpPraHu3MOB; COOTHOIIIEHUE HAMIPABICHHUA YBOJTIOIIHH.

Ipumepol 380110YUOHHBIX NPEOOPAZOBAHULL JHCUBLIX OP2AHUIMOG: DBOJIOIHS —
JUINTENIbHBIA ~ MCTOPUYECKUU  NIPOLECC;  HBOJIOLMMOHHBIE  IpeoOpa3oBaHUs
KHUBOTHBIX U PACTCHHIA; YPOBHH IIPe0Opa30BaHUH.

OcHogHble  3aKOHOMEPHOCMU  380I0YUU:  3aKOHOMEPHOCTH OHOJIOTHYECKOM
IBOJIIOLIUU B TIPUPOJE — HEOOPATUMOCTh MPOIEcca, TPOrPECCUBHOE yCIOKHEHNE
GopM KH3HH, HENPOTPAMMHPOBAHHOE PA3BUTUE YKUBON TPUPOJIBI, aIarTaIlUH,
TIOSIBJICHHE HOBBIX BUJIOB.

Yenosex — mnpedcmasument HCUBOMHO20 MUpA: HBOIIOLUS TMPUMATOB; paHHUE
IPEJKU PUMATOB; TOMHHUIBI; COBPEMEHHBIEC YeTIOBEKOOOpa3HbIE 00E3bsHBI.
DBONIOYUOHHOE — NPOUCXOdCOeHUe  uYelogeKa:  HaKoIuleHHe  (akToB O
NPOMCXOXKICHUU YEJIOBEKa; JI0Ka3aTelbCTBA POJCTBA YEJOBEKA M JKUBOTHBIX;
BOKHEUIITME OCOOCHHOCTH OpraHM3Ma 4YeNOBeKa; OOIIECTBEHHBIN (COIUATHHBIN)
o0pa3 )KU3HU — YHUKAJIbHOE CBOMCTBO YEJIOBEKA.

Omanvl 36070YUU  Yel068eKd: PAHHUE IPEIKHA YEJIOBEKA — aBCTPAIONMUTEKU;
nepexol K NPSAMOXOKICHUI0 — BBIIAIOIIMKCS 3Tall IBOJIIOLUWH YEJIOBEKA; CTaIUH
AHTPOINOIEHE3a — YEJOBEK YMEIIbIM, apXaHTpPOIIbl, WJIM JIPEBHEMIINE JIIOIH,

MaJCOAHTPOMNBI, WU APCBHUE JIOAU, HEOAHTPONBI, WM COBPEMEHHBIC JFOIM;
OwocoruanbHas CYIIHOCTh YEJIOBEKAa; BJIUSHUE COIMANIBHBIX (HAaKTOPOB Ha
JEHCTBHUE €CTECTBEHHOTO 0TOOpa B MCTOPUYECKOM Pa3BUTHH YEIOBEKA.
Yenogeueckue pacvl, ux poocmeo U HPOUCXONCOeHUe. YEIOBEK pa3yMHBIN -
oJIMMOPGHBIN BHUJT; TIOHSITHE O pace; OCHOBHBIC THIIBI pac; MPOMCXOXKICHHE U
POJICTBO pac.

Yenosek kax oicumenv ouocgepvt u e2o eiusHue Ha Npupooy 3emiu: 4YeloBeK -
XKUTeNlb Ouocdepsl; BIUIHUE YelloBeKa Ha Ouochepy; yCloKHEHHE BO3AEUCTBUS
yeoBeka Ha Ouocdhepy; COXpaHEHHE >KM3HM Ha 3emje — TJIaBHas 3ajada
YeJI0BEUYCCTBA.

OcHosHble noHamus, KOTOPhIE HEOOXOIMMO YCBOUTH OOydYaromemycsi MOcCIe
M3yueHUs TaBbl 4: abuoreHe3, OMOTEHE3, DBOJIIOIHMSA, XUMHYECKas SBOJIOLMS,
OwWojornyeckass SBOJIIONHMS, KOallepBaThl, CHHTETUYECKAas TEOPHUS DBOJIOIUH,
MHUKPOIBOJIIOIMS, MaKpOABOJIONMS, BHUJ, MOMYJAIMS, BHUA000pa3oBaHue, O0pbOa
3a CyYILECTBOBAHHME, ECTECTBEHHBI OTOOp, MYTAI[MOHHBIA MPOLECC, MOMyJis-
IIMOHHBIC  BOJIHBI, MW3OJAIMSA, Jpeid TeHOB, HWCKYCCTBEHHBIM  OTOOD,
OMOJIOTUYECKUI TMPOTpecc, OMOJIOTHUECKH perpecc, HamlpaBJICHUS DSBOJIOINUH,



aHTPOIIOTE€HE3, ABCTPAJIONMUTEK, apPXaHTPON, MaJCOAHTPON, HEaHJEepTaJIell,
HEOAHTPOIl, KpomaHboHel, YemoBek pasymubndi (HOmosapiens), pacsl
(HerpouaHas, MOHTOJOMIHAs, €BpOMEeOuIHas), OHOCOIMalbHAs CYIIHOCTb
YEJIOBEKa.

JLLP. Ne 5 «IIpucnoco0neHHOCTh OPraHUu3MOB K Cpelie OOUTaHUsD».

I'naea 5. 3axonomepuocmu 63aumMoomHoOUIEHUIL OP2AHU3IMO8 U cpeodbl (14 u)
Venosus orcusnu ma 3emne. Cpedwvl dcusHu u 9Koio2udeckue axmopul: Cpeibl
KU3HU OPraHu3MOB Ha 3eMjie — BOJIHAs, Ha3eMHO-BO3JYyIIHAs, MOYBEHHAs,
OpraHM3MEHHAsl; YCJIOBHS JKU3HU OPTaHU3MOB B Pa3HBIX Cpelax; dKOJOTUYECKHE
(bakTopsl - abMOTUYECKHUE, OMOTUYECKUE U aHTPOTIOTEHHBIE.

Obwue 3axoHbl Oelicmeusi (hakmopos cpedvl HA OP2AHU3MbL: 3aKOHOMEPHOCTH
nercTBUs (HaKTOpOB Cpeibl — 3aKOH ONTHMYyMa, 3aKOH HE3aMEHUMOCTU (haKTopa;
BIIUSIHUE DKOJOTHYECKUX (PAKTOPOB HAa OPraHU3MbI, MEPUOJAMYHOCTH B KU3HU
OpraHu3MOB; (POTOMEPUOIU3M.

Ilpucnocobnennocmos opeanusmos K Oelcmseuro hakmopos cpedvl. TPUMEPDI
MPUCTIOCOOICHHOCTH OPTaHU3MOB; MOHITHE 00 ajanTalnuy; pasHooOpas3ue ajganTta-
I TIOHSATHE O KU3HCHHOU (DOpPME; IKOJIOTHUECKUE TPYTIHI OPTaHU3MOB.
buomuueckue cesazu 6 npupoode: CeTH NUTaHUSA U CIOCOOBI JTOOBIBAHUS MHIIIH;
B3aMMOJICHCTBHE Pa3HBIX BUIOB B MPUPOJHOM COOOIIECTBE — KOHKYPEHIIHS, MY-
TyaJlu3M, CAMOHO3, XHIIHUIECTBO, TAPa3UTHU3M; CBSI3U OPTaHMU3MOB Pa3HBIX BHJIOB;
3HaYeHHe OMOTUYECKUX CBSI3EH.

Honynayuu: monynsauus Kak ocoOas HaJoOpraHu3MeHHas cucrtema, Gopma
CYILIECTBOBAaHMSI BUJA B TPHUPOJE; B3aUMOCBS3M OPraHU3MOB B MOMYJISIINH,
MOHATHE O JeMorpaduueckodl W TPOCTPAHCTBEHHOW CTPYKTYpe MOIMYJISIUU:
KOJIMYECTBEHHBIC MTOKA3ATENIN MOMYJISAIINN — YUCIEHHOCTH U TNIOTHOCTb.
DynuKyuoHuposanue NONYIAYUU 8 npupoode: NeMOrpapUuecKue XapaKTepUCTUKH
MOMYJISIIAM — YUCJIEHHOCTh, IUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCThH, BBIKH-
BAa€MOCTh;, BO3pAacCTHAs CTPYKTypa MOMYJSAIWHU; TMOJ0Basg CTPYKTypa MOMYJISIUY;
MOMyJISIIKS KaK OMocucTeMa; TWHAMUKA YUCICHHOCTH U TUIOTHOCTH TOMYJISIIUY;
PETYIAIUS YUCICHHOCTH TOMYJISINH.

Coobuecmea: NPUPOJHOE COOOIIECTBO Kak OHMOLIEHO3, €r0 SIPyCHOE CTPOEHHE,
AKOJIOTHYCCKUEC HUIIM, THUIIEBBIC 1EMM M CeTH MUTAHUS; TJABHBIN MPU3HAK MPHU-
POTHOTO COOOIIECTBA — KPYTOBOPOT BEIIECTB M TOTOK SHEPTUU; TMOHITHE O
ouoToI1Ee; POJb BUIOB B OMOLIEHO3E.

Buozeoyenoswi, sxocucmemvr u duocghepa: 3K0CUCTEM- Hasl OpraHMU3AIMs KUBOM
PUPOBL; PYHKITMOHATIEHOE PA3IMYKe BHIOB B SKOCHCTEMaX (TIPOU3BOIUTENH, TIO-
TpeOUTENn, pasziararein); OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI JKOCHCTEMBI;
KPYTOBOPOT BEIIECTB U MPEBPAIICHHS SHEPTUH — OCHOBHOM MPU3HAK IKOCUCTEM;
omochepa — rmobampHas dkocuctema; B.M. Bepnaackmit o Omocdepe;
KOMITOHEHTBI, XapaKTepU3yIOIMe COCTaB M CBOMCTBa Ouochepbl — KUBOE
BEIIECTBO, OMOTEHHOE BEIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO; POJb
YKUBOTO BelllecTBa B Ouocdepe.

Pazsumue u cmena 6Ouoyenozos: camopasBUTHE OHOTEOIIEHO30B U UX CMEHA,;
CTaIMHM Pa3BUTHS OMOTCOIICHO30B; TICPBUYHBIC U BTOPUYHBIC CMEHBI (CYKIICCCHUH);
YCTOMYMBOCTh OHOT€OIeHO30B (PKOCHCTEM); 3HAUYEHHE 3HAHUH O CMEHe



MIPUPOTHBIX COOOIIIECTB.

OcHogHble 3aKOHbL YCMOUYUBOCMU HCUBOU NPUPOObI: TTUKINYHOCTD MPOIIECCOB B
HKOCUCTEMAX; YCTOMYMBOCTH MPUPOJIHBIX SKOCHUCTEM; MPUYUHBI yCTOWYHUBOCTH
HIKOCUCTEM — OHMOJIOTHMYECKOE pa3HOOOpa3ue W COMPSUKCHHAS YHUCIEHHOCTh HMX
BUJIOB, KPYTOBOPOT BEIIECTB U TTOTOK SHEPTHH, [IMKIMIYHOCTH TPOIIECCOB.
Ixonoeuveckue npoobiemsl 8 buocgepe. Oxpana npupoosvi: OTHOIICHUE YEIIOBEKa K
IpUpoJie B MCTOPUHM YEIOBEYECTBa; MpoOIemMbl OuOCPepbl — HCTOIICHHE
MIPUPOJIHBIX PECYPCOB, 3arpsi3HEHUE, COKpAIEHHE OMOJIOTHIECKOTO pa3HOO0pa3us;
pElIeHrne dKOJOTHIECKUX MpobiemM Omochepsl — palmoHaIbHOE HCIIOIh30BaHHE
PECYpCOB, OXpaHa MPHUPOJIBI, BCEOOIIee IKOJIOTUIECKOEe 00pa3oBaHNe HAaCEICHUSI.
OcHoguble nousmus, KOTOpPbIE HEOOXOIUMO YCBOUTH OOydYarOIMIEMyCsl TIOCTe
U3YYCHUS TJaBbl 5. DKOJOTHS, Cpelbl XW3HU (BOAHAs, HA3eMHO-BO3IYIIHAS,
MOYBEHHAsi, OpPraHU3MEHHAas), DJKOoJIOTMUeckue  (akTtopsl  (OHOTHYECKHE,
a0MOTUYECKUE,  aHTPOIOTCHHBIE),  ajanTaius, OHOIEHO3, OHOTCOIICHO3,
sKocucTeMa, Ouochepa, OHOJOTMYECKHA KpPYrOBOPOT BEIIECTB, IHILEBBIC
(Tpouueckue) CBsA3M, HKOJOTUYECKAs HUIIA, MUIIEBas 1eMb, YUCICHHOCTh
HOMYJISIIIAKA, TUIOTHOCTh TMOMYJISIUN, CMEHa OMOTeOleHO30B, CYKIECCHs, Mapa-
3UTH3M, XWIIHAYECTBO, KOHKYPCHIIHS, KOMMEHCAJIHM3M, MYTyajlu3M, CHMOHO3,
a0MOTHYECKUIA KOMITOHEHT, TIPOTYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.

JI.P. Ne 6 «OuieHKa Ka4ecTBa OKPYKAIOIIEH CPEABD.

Conepxanue kypca «buosnorus. 9 kiacc» CTpOUTCS Ha OCHOBE JI€ITEIbHOCTHOTO
noaxonaa. O0y4aronmecs: BOBICKAIOTCS B UCCIIENOBATEIBCKYIO IESITEIbHOCTh, YTO
SBJIIETCS YCJIOBUEM MPUOOPETEHUS POYHBIX 3HAHUH.



TemaTn4eckoe NJIaHUPOBAHKE M0 OUOJIOTUH

Kuaace: 9

Yuurens: I'ypbeBa U.M.

KoJsinyecTBO 4acoB 1o yueGHOMY ILIaHY: Bcero — 68, B Heesio — 2 4.
[1i1aHOBBIX KOHTPOJIBHBIX padoT: 4

I[InaHupoBaHue COCTABJIEHO HA OCHOBE:

1. ®eepaabHOIO rocylapcTBEHHOI0 00pa30BaTeIbHOIO CTAHAAPTA;

2. OcHoBHoli o0pa3oBareabHoil nporpammbel MBOY Jlonanannckoi COL;

3. Yueonoro mnana MBOY Jlonanaunnckoii COIL;

4, Paboueii nporpammel o ouoJioruu 9 kiaacec k YMK U.H. Ilonomapesoii u ap. (M.:
BenTana-I'pag), 2019.

5. Yueonuka /IparomumiioB A.I'., Mam P.JI. buoJiorus : yueOnuk.- : Benrana -I'pad,
2021r.

6. ABTtopckoii nmporpammsl U.H.Ilonomapésa, B.C. Kyumenko, O.A.Kopauiiona,

A.I'.Iparomuio, T.C. CyxoBa (buoJsiorus 5-9 kiaccei: nporpamma-M.: Benrana-I'pad,
2017r)

7. IIpumepHoii nmporpamMmbl no npeamety ouosnoruu. buosorusi: 5-9 kiacesl :
nporpamma. — M. :Bentana-I'pa¢,2018. — 304 c. (aBTopsi: [lonomapésa U.H.,
Kopuuiosa O.A., Kyumenko B.C., Koncrantunos B.H., ba6enko B.I'., Mam P./I.,
JparomunoB A.I'., Cyxosa T.C. u ap.)

Ne Tema ypoxa Koa-Bo | JlaTa npoBeJeHUs1 YPOKa
JacoB IIo niany ‘ DaKTHYECKH
Iasa 1. Obwue 3axonomeprocmu scusnu (5u)
1. | buosorus — HayKa o0 JKUBOM MUpPE 1
2. | MeTtoabl OMOIOTHYECKUX UCCIIEI0OBAHUN 1
3. | OOmme cBOWCTBA JKUBBIX OPraHMU3MOB 1
4. | MHoroob6pasue ¢opM KHUBBIX OPTaHU3MOB 1
5 O06o011eHre U cucTeMaTr3aIus N3y4YeHHOTO 1
" | matepuana (rnasa 1)
Inasa 2. Hsnenus u 3aKOHOMEPHOCMU HCUSHU HA KemouHoM yposHe (11u)
6. | MHOrooOpasue KJIeTOK 1
JIP Nel «MHorooOpa3ue KJIeTOK dyKapuoT.
7. | CpaBHEHHUE pACTUTENbHBIX U JKUBOTHBIX 1
KJIIETOK»

8. | XuMuueckue BEIEeCTBA B KJIETKE

9. | CtpoeHue KIETKU

10.| OpraHoup! KIETKH U UX QYHKITHH

11 OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS
| KIIEeTKHN

12.| BuocunTes GeNka B KIETKE

13.| buocuHTe3 yrieBoaoB - GOTOCHHTE3

PRk P R

14.| OGecnieyeHune KIETOK IHEPTUEH

Pa3MHOXKEHUE KIIETKH U €€ KU3HEHHbIH UK.
15.| JIP Ne2 «PaccmarpuBanue Mukpomnpemnapatos | 1
C JISNALIMMHUCS KICTKAMU PACTCHUI»

O06o0menre 1 cucTeMaTr3alus n3y4eHHOTO
16.| matepuana (rnasa 2). K/p Nel «Henenus u 1
3aKOHOMEPHOCTU HCUSHU HA KNEeMOYHOM




‘ VposHe»

I 1asa 3. 3axonomeprHocmu dHcu3nu Ha opearusmeHHom yposne (174)

OpI‘ AHU3M — OTKPbLITAaA )KHMBasgd CUCTCMaA

17. 1
(buocucrema)

18.| [IpuMUTHBHBIE OPTAaHU3MBI 1

19.| PacturenbHbIi opranu3m u ero ocobennoctu | 1

20. MHoroo0pa3ue pacTeHUI U UX 3HaUE€HUE B 1
npupojie

21.| Opranusmsl IapcTBa IpuOOB U JIMIIAWHUKOB | 1

22.| )KuBOTHBII OpraHu3M U ero 0COOEHHOCTH 1

23.| PaznooOpasue )KMBOTHBIX 1

o4, CpaBHEHUE CBOMCTB OpraHU3Ma 4eJI0BeKa U 1
YKUBOTHBIX

25.| Pa3MHOKEHHUE JKUBBIX OPraHU3MOB 1

26.| ManuBuayanpsHOE pa3BUTHE OPTraHU3MOB 1

27.| ObpazoBaHue MOJOBBIX KJIETOK. Meiio3 1

28.| M3yvyeHne MeXxaHU3Ma HACJICICTBEHHOCTH 1

29 OcHOBHBIE 3aKOHOMEPHOCTH HACJIETOBAHUS 1
IIPU3HAKOB Y OPraHU3MOB
3aKOHOMEPHOCTU U3MEHYUBOCTH. JIP No3

30 «BrIsiBIeHHE HACTIEICTBEHHBIX U } 1
HEHACIIEJICTBEHHBIX MPU3HAKOB Yy PACTCHHM
pa3HBIX BHJIOB»

31 Henacnencrsennasa nameHunBocThb. JIP N4 1
«M3ydyeHrne n3MEHUYMBOCTH Y OPTaHH3MOBY

32.| OCHOBBI CEJIEKIIMH OPTaHU3MOB 1
O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO

33| Marepnana (rnaBa 3) K/pNe2 1

'| «3akonomepnocmu scusHu Ha
OpP2aAHUBMEHHOM YPOBHE)
Inasa 4. 3axonomeprocmu npoucxoxcoenus u pazeumusi dcusnu na 3emue (21u)

34 [IpencraBieHns 0 BOSHUKHOBEHUH JKU3HU HA 1
3emie

35, CoBpeMeHHbIE MPECTABICHUS O 1
BO3HMKHOBEHUH JKU3HU Ha 3eMiie

36. 3HaueHue POTOCUHTE3a U OMOJIOTUYECKOTO 1
KPYTOBOPOTA BEIIECTB B PA3BUTUH KU3HU

37.| DTambl pa3BUTHS KU3HU Ha 3eMite 1

38, Wnen pa3BUTHS OPraHUYECKOr0 MUPA B 1
OunoJIorun

) Yapnz JlapBuH 00 3BOJIOIUHN OPraHUYECKOT0 1
MHpa

40 CoBpeMeHHBIE MPENICTABICHHUS 00 IBOIIOIIH 1
OpPraHUYeCcKOro MHUpa

41.| Bun, ero KpuTepuu U CTPYKTypa 1

42.| Ilpouecchl 00pa3oBaHMs BUJIOB 1

13 Makpo3BOTFOIHS KaK MTPOIECC OSBICHHSI 1
HaJIBUJIOBBIX IPYIII OPTaHU3MOB

44.| OcHOBHbBIE HaNpPaBJIEHUS SBOJIIOLUU 1

45 [TprMepbl 3BOTIOLIMOHHBIX TPEO0Opa30BaHUM 1

JKMBBIX OpPTraHM3MOB




46.

OCHOBHBIC 3aKOHOMCPHOCTHU 5BOJIKOLTT

47.

JIP Ne5 «ITpucnoco0aeHHOCTh OPraHU3MOB K
cpene oOuTaHUs

48.

YemoBek — npeaAcCTaBUTCIIb ) KUBOTHOI'O MHpa

49.

OBOJIIOIMOHHOE IMPOUCXOKACHUC YCITIOBCKA

50.

DTankl BOIIOIMH YEJIOBEKA

o1.

YenoBeuecKue Pachl, UX TPOUCXOKIACHUC

52.

YenoBek Kak KUTeIb Onochepsl 1 ero
BIIMSIHUE HA IPUPOay 3eMin

e LY 1\ Y TN PN B S TS

53.

O060011eHrEe U CUCTEeMAaTU3AIMS U3YYEHHOTO

Martepuaia (ryiaBa 4) .

Iasa 5. 3axonomeprnocmu 83auMOOMHOULEHUN OP2AHUZMO8 U cpedbl (14u)

54.

VcinoBus XU3HU Ha 3eMIie 1

55.

K/pNe3«3axonomeprocmu npoucxosicoenust u

paseumus HCU3HU HA 3emne»

56.

OO01m1me 3aKOHBI AeCTBUS (PAKTOPOB CPEbl HA
OpraHHU3MBI

S7.

[Tprcnoco0aeHHOCTh OPraHU3MOB K
JCUCTBHIO (PaKTOPOB CPEIb

58.

buoTtnueckue cBsA3HU B IIpUupoac

59.

[Tonynsunu

60.

QDYHKIIMOHUPOBAHKE MOMYJISALNUNA B IPUPOJIE

61.

JIP Ne6 «OueHka kauecTBa OKpY Karolen
cpeab»

62.

Coo0miecTBa

63.

buoreoreHo35l, 2K0cHCTEMBI U OHOchepa

64.

PasButue u cMeHa OMOreo1eH0308

65.

OcHOBHBIE 3aKOHBI YCTOMYMBOCTH KUBOU
IIPUPOJBI

N NI I

66.

Dxosiorudeckue mpodiaemsl B Ouocdepe.
OxpaHa npupoIsl

67.

O06o011eHre U cUCcTeMaTH3aIus N3Y4YeHHOTO
matepuana (rnasa 5) Mmoeoeas konmponvras | 1
paboma.

68.

Peseps. 1
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