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IHosicHUTEJIBbHAA 3AIIMCKA
PaGouast mporpamMmma coctaBieHa Ha OCHOBE:

I. ®dIroc;

OcHOBHOIi 00pa30BaTeNIbHOM MpOrpamMmel od1ero oopazopanuss MbOY

Jlonanaunckoi COILI,

Vyeonoro miana MBOY Jlonanauackoin COILI;

4. TlpumepHO# IPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUsl 10 OMOJIOTHUH,
0a3uCcHOr0 y4eOHOro IIaHa U MOJIHOCTHIO OTpaXkaeT 0a30BbIN YPOBEHb
MOJITOTOBKH HIKOJIbHUKOB.

5. Paboueii mporpammel o ouosnorun 9 kiacc kK YMK U.H. ITonomapesoii u
ap. (M.: Benrana-I'pad), 2019.

6. YueOnmka parommiioB A.I'., Mam P.JI. buonorus : yueOHuk.- : Benrana —
I'pad, 2021r.

7. Amropckoii mporpammbl U.H.ITonomapéra, B.C. Kyumenko,

O.A .Kopuunosa, A.I'.Iparomunos, T.C. Cyxosa (buonorus 5-9 knaccsr:
nporpamma-M.: Benrtana-I"pad, 2017r)

8. IlpumepHoii mporpammsl 1o npeaMery ouonoruu. buonorus: 5-9 knaccsl :
nporpamma. — M. :Bentana-I'pad,2018. — 304 c. (aBropsl: [Tonomapéna
N.H., Kopaunosa O.A., Kyumenko B.C., Koncrantunos B.H., babenko B.T",
Mam PJI., IparomunioB A.I., Cyxora T.C. u ap.)

W

Pabouass mporpamma cocraBieHa Ha ocHoBe TpedoBanuii ®I'OC ocHOBHOro
oOmero oOpa3oBaHMsI BTOPOrO IOKOJEHUS, MPUMEPHON MPOrpaMMbl OCHOBHOI'O
oOmiero oOpa3oBaHHUs MO OHOJOTHH, 0A3UCHOTO YUYEOHOrO IUIaHA W TOJTHOCTHIO
oTpaxkaeT 0a30BbI YPOBEHb NOATOTOBKH IIKOJbHUKOB.

[Iporpamma opueHTHpOBaHa Ha MCHOJb30BaHUe yueOHuka [lonomapesoti H.H,

Kopnunosoii O.A., Yepnosoti H-M. «buonorus. 9 kinacce» (M.: Benrana-I'pad,

2019).

®enepanbHblii 0a3UCHBIN IJIaH OTBOAUT 68 4YacoB Ul 0OPa30BATEIBHOIO
U3yuyeHus: OMOJIOruM B § Kiacce U3 pacuéra 2 yac B HEZAEIIIO.

[IporpaMMa BBINOJHSET 1BE OCHOBHBIE (DYHKIIHH.

Hugpopmayuonno-wemoouueckas ¢ynkyus TO3BOJSET BCEM yYaCTHUKAM
o0pa30BaTeNpHOr0 Mpolecca MOody4yaTh MPEJACTABICHUS O LENsIX, COJEp)KaHUH,
oO1elt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHSA 00YyYarONTUXCs CPeJICTBAMU
JAHHOTO Y4eOHOTO MpeaMeTa.

Opeanuzayuonno-nianupyowas  @yHkyus TPEeTyCMaTPUBACT  BbIACTICHHE
3TaoB OOYyYEHHsI, CTPYKTYPHUpOBaHUE y4eOHOrO0 MarepHualia, OMpeiesieHHEe ero
KOJIMYECTBEHHBIX M KQUE€CTBEHHBIX XapaKTEPUCTUK Ha KaXKIOM U3 HTAIOB.
W3yyenue Ouonoruu Kak Yy4yeOHOW AMCHMIUIMHBI MPEIMETHON obiactu
«EcTecTBeHHO-Hay4YHbIE TPEAMETB» 00ECIIeUNBAET:

- (popMupoBaHue cUCTEMbl OMOJOTMYECKMX 3HAHUM KaK KOMIIOHEHTA LIEJIOCTHOM
HAy4YHOW KapThl MUDA;
+ OBJIQJICHUE HAYYHBIM IIOJIXOJIOM K PEIICHUIO Pa3INyYHbIX 33/1a4;



dbopMupoBaHUE U Pa3BUTHE YMEHUN (OPMYITUPOBATH TUIIOTE3bI, KOHCTPYHUPOBATH,
MIPOBOJIUTH JKCIEPUMEHTBI, OIICHUBAThH IOJIYUYEHHBIC PE3YJIbTAThl; COIMOCTABISATH
AKCIIEPUMEHTAJILHBIE M TEOPETUYECKHE 3HAHUS C OOBEKTHUBHBIMHU PpeaTusIMU
KU3HH,

BOCIIUTAHUE OTBETCTBEHHOTO M OEPEKHOr0 OTHONIIEHHUS K OKpYXKarolleil cpene,
OCO3HaHUE 3HAYUMOCTH KOHIIETIIUU YCTOMYMBOTO PA3BUTHS;

dbopMHpoBaHre YMEHUHN U HABBIKOB 0€3011acCHOT0 M 3P(HEKTUBHOTO UCTIOIb30BaHUS
J1a00paTOpHOTO O0OpPYAOBAHMS, MPOBEACHUS TOYHBIX M3MEPEHUN M aJEeKBATHOU
OILICHKH MOJIYYEHHBIX PE3yJIbTaTOB;

OBJIQJICHUE METOJAaMM HAy4YHOM AapryMEHTAalMM CBOUX JICUCTBUU IIyTEM
MPUMEHEHUST MEXITPEIMETHOTO aHaM3a YYeOHBIX 3a1ad.

[Iporpamma 1o OMOJIOTHUHU CTPOUTCS C YUETOM CIETYIONINX COACPIKATEIbHBIX
JIAHUU:

MHOT000pasue 1 IBOJIONNS OPTaHUIECKOTO MUPA;
OunoJsioruuecKas npupoja 1 colranbHas CylIHOCTh YEIOBEKA;
CTPYKTYPHO-YPOBHEBAsI OpraHU3aIMsI )KUBOU MTPUPO/IBI;
[IEHHOCTHOE U SKOKYJIbTYPHOE OTHOIIICHUE K MPUPOJIE;
MPaKTUKO-OPUEHTUPOBAHHASL CYITHOCTh OMOJIOTHYECKUX 3HAHUM.

[enu Guosiornueckoro oO6pa3oBaHUsi B OCHOBHOM IIKOJE (POPMYIHUPYIOTCS Ha
HECKOJBKUX  YpPOBHSAX: TJIOOAJbHOM, METanmpeIMETHOM, JIMYHOCTHOM U
IPEeIMETHOM, C Y4eTOM TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS COJEpKaHUS
MPEIMETHBIX TPOTPAMM.

['moGanpHBIC 1EIW SBISIFOTCS OONIMMH IS OCHOBHOTO OOIIETO M CPEIHETO
(momHOT0) 00MImIEer0 0Opa3zoBanuss. OHU ONMPESIISIOTCS COIUATBLHBIMU TPeOOBaAHUS-
MH, B TOM 4YHUCJI€ HM3MEHEHHEM COIMAIbHONW CHUTyallud DPa3BUTHS — POCTOM
WH()OPMAITMOHHBIX MEPErPy30K, M3MEHEHHEM XapakTepa U CIOCOOOB OONICHHS U
COIMATBHBIX B3aMMOJICUCTBHA (00BEMBI M CIIOCOOBI TONy4YeHUs WH(OpManuu
MOPOKTAFOT PSJT OCOOEHHOCTEH pa3BUTHS
COBPEMEHHBIX MOJAPOCTKOB). [J00anbHble 1Enu (QOPMYIUPYIOTCA C Y4E€TOM
paccMOTpeHHs] OMOJIOTMYECKOr0 O00pa3oBaHMs KaK KOMIIOHEHTa CHUCTEMBI
00pa3oBaHUsl B 1I€JIOM, TIO3TOMY OHHU SIBJIAIOTCS HamOoJiee OOIMMH U COLMAIBHO
3HAYUMBIMHU.

Takum 00pa3oMm, TJIO0ATBHBIMU IEJISIMH OHOJIOTHYECKOTO 00pa30BaHUS
SIBJISTFOTCSI:
conau3anusi (BXOXJACHHE B MHUP KyJIbTYpbl M COIMAIBHBIX OTHOIICHHM) —
BKJIFOUCHHE 00YyYaIONIUXCs B Ty WM WHYIO TPYMITY WM OOITHOCTh KaK HOCUTEINEH
€€ HOpM, LIEHHOCTEH, OpUEeHTAllMid, OCBAMBAEMBbIX B MIPOLECCE 3HAKOMCTBA C MUPOM
YKUBOU ITPUPOIBI;
npuOOIIEHUE K I[I03HABAaTENbHOW KyJIbType KaK CHCTEME MO3HABATEIbHBIX
(Hay4HBIX) [IEHHOCTEN, HAKOIICHHBIX 00IIIECTBOM B cpepe OMOTOTHUECKON HAYKH.

OcHoBHBIE 3a1aun 00ydeHUs (OMOTOTHIECKOTO 00pa30BaAHMS):

OpHUEHTAIMs B CHUCTEME MOPAJIbHBIX HOPM M LIEHHOCTEW: NMPU3HAHUE BHICOKOU
IIEHHOCTU >KU3HU BO BCEX €€ MPOSBICHUSAX, 3/I0POBbSI CBOETO U APYTUX JIIOJCH;
9KOJIOTMYECKOE CO3HAHUE; BOCIIUTAHUE JIIOOBU K IPUPO/IE;

pa3BUTHE I[103HABATENILHBIX MOTHBOB, HAMPAaBICHHBIX HAa TMOJyYE€HHE HOBOTO



3HaHMSI O JKUBOW MPUPOJE; MO3HABATENIbHBIX KAYECTB JIMYHOCTH, CBSA3aHHBIX C
YCBOEHUEM OCHOB HAy4YHBIX 3HAHWI, OBJAJCHHEM METOJAAaMHU MCCIIEJOBAaHUS
npupobl, GOPMUPOBAHUEM MHTEIJIEKTYAIbHBIX YMEHUI;

« OBJIQJICHUE KJIFOUEBBIMU KOMITETEHLIUSIMU: y4eOHO-TI03HaBaTEIbHBIMH,
UH(OPMAIMOHHBIMU, IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMH;

- (hopMupoBaHHEe TMO3HABATEIILHOM  KYyJIbTYpbl, OCBaMBacMOl B  Tmpolecce
MO3HABATENLHON JESATEIBbHOCTH, U 3CTETHUUECKONW KYJBTYpPhl KaK CHOCOOHOCTH K
AMOIMOHATILHO-IICHHOCTHOMY OTHOIICHHIO K 00bEKTaM >KMBOU MPUPO/IBI.



Ili1anupyemblie pe3yJibTaThl 0CBOCHHUS Y4€0OHOI0 MpeaMeTa
N3yuenne kypca «buonorus» B 9 kiiacce HapaBJIEHO HA JOCTHKEHUE CIEAYIOIINX
pe3yiabTaToOB (OCBOCHUE YHUBEPCAIBHBIX YUeOHBIX neicTBuil — Y'Y ):

Jluunocmmuoie pesynomamol:
OCO3HAHHME E€JIMHCTBA U IEJIOCTHOCTH OKPYXAIOIIEro MHUpa, BO3MOXKHOCTU €ro
MO3HAHUS U OOBSICHEHUS HAa OCHOBE JOCTIKCHHUI HAYKH,
3HAHUE OCHOBHBIX IMPUHILMIIOB U TMPaBUJI OTHOUIECHUS K >KUBOW HPUPOJIE, OCHOB
3I0POBOTO 00pa3a KU3HU U 3JJ0POBhECOEPETAONIUX TEXHOJIOTH;
pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB MU MOTHBOB, HANPABJICHHBIX Ha W3YUYCHUE
JKUBOM  MPUPOJABI, HHTEIJIEKTYaJIbHBIX  yMEHUW  (JOKa3biBaTh, CTPOUTH
paccyXIeHus, aHalM3upoBaTh, CpaBHUBATh, JeJaTh BBIBOABI U  Jp.);
ACTETUYECKOT0 BOCIPUSATHS )KUBBIX OOBEKTOB;
OCO3HaHUE MOTPEOHOCTH M TOTOBHOCTH K CaM0OOpa3oBaHHIO, B TOM YHCIIE U B
paMKax CaMOCTOATENIbHOW JEATEIbHOCTH BHE IIKOJIBI, YMEHUE OINPEAEIATh
KU3HCHHBIC I[CHHOCTH, OOBACHITH MPUYMHBI YCIEXOB W HEylad B Yy4eOHOU
NEeATEIbHOCTH, IPUMEHSTh MOJTYUYECHHbIEC 3HAHUS B IPAKTUYECKOU eI TEIbHOCTH;
OIICHUBAHWE KU3HEHHBIX CUTYaIlUi ¢ TOYKH 3peHUsI 0€30MacHOro o0pa3a KU3HU U
COXpaHEHUS 310POBbS;
BOCITUTAHWE YYBCTBA TOPJIOCTH 32 POCCUMCKYIO OMOJIOTUUYECKYIO HAYKY;
MOHMMAaHUE OCHOBHBIX (DaKTOPOB, OMPEACISIONINX B3aUMOOTHOIIICHUS YEJIOBEKa U
MPUPOJIbI; TOTOBHOCTh K CAMOCTOSITEJIbHBIM TMOCTYIKaM U JACHUCTBHUSIM Ha Ojaro
pUPOibl; GOPMUPOBAHUE IKOJIOTUYECKOTO MBIILICHHUS;
NpU3HAHUE IIEHHOCTHU >KU3HM BO BCEX €€ IMPOSIBICHUSIX W HEO0OXOIUMOCTHU
OTBETCTBEHHOT'0, OEpEeXKHOT0 OTHOLIEHUSA K OKpYXKalollel cpene; coOo/ieHue
IIpaBUJI ITIOBEJICHUS B IIPUPO/IE;
NOHMMAaHUE 3HAaYeHUs OOy4YeHHUs [JIi TOBCEIHEBHOM >KM3HU U OCO3HAHHOTO
BBIOOpA Mpodeccui;
NpU3HAHWE TpaBa KaXJOro HAa COOCTBEHHOE MHEHHE;, OSMOIMOHAIBHO-
MOJIOKUTEIIBHOE OTHOIIEHUE K CBEPCTHUKAM;
YBXUTEIHHOE OTHOIICHHE K OKPY>KAIOIIUM, COOIIOJICHUE KYJIbTYpPbhl IMOBEICHUS,
MPOSIBJIEHUE TEPIIUMOCTH MPU B3aUMOJICUCTBUU CO B3POCIBIMU U CBEPCTHUKAMU;
KPUTHUYHOE OTHOILIEHHE K CBOMM IOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a HMX
MOCJEACTBUSA, YMEHHUE IMPEoAoJieBaTh TPYAHOCTHU B TMPOILIECCE JAOCTHXKEHUS
HAMEUYEHHBIX LIEJIEN.

Memanpeomemmnuie pezynromamal:

llo3nasamenvrvie YV — bopMupoBaHUE U Pa3BUTHUE HABBIKOB U YMEHHUIA:
paboTaTh C pa3HbIMM MCTOYHUKAMHU WH(OpMAIUHU, aHAIU3UPOBATh U OLEHUBATH
uH(pOopMaIuIo, TpeoOpa3oBbIBAThH €€ U3 OJHON (DOPMBI B IPYTYIO;
COCTaBJISITh TE3UCHI, PA3JIUYHbIC BUJIbI IJIAHOB (MPOCTHIX, CIOXKHBIX U T. IL.),
CTPYKTYPUPOBATh YUEOHBI MaTepHall, JaBaTh ONPECICHUS TOHITHI;
MPOBOJIUTh HAOJIOJECHUS, CTAaBUTHh JJIEMEHTAPHBIE JKCIIEPUMEHTHI U OOBICHSTH
MOJIyYEHHBIE PE3YIIbTATHI;
CpaBHUBAaTh U KIACCH(PUIIUPOBATH, CAMOCTOSITEIHHO BBIOMpasi KPUTEPUHU IS
YKa3aHHBIX JIOTHYECKHUX OIEpallnii;
CTPOUTH JIOTUUECKUE PACCYKICHHUS, BKJIIOYAIOIINE YCTAHOBJIECHUE MNPUYUHHO-



CJICJICTBEHHBIX CBSI3CH;

CO3/1aBaTh CXEMaTUYECKUE MOJIETU C BBIJICIICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
OOBEKTOB;

ONPECNISITh BO3MOXHBIE HCTOYHUKH HEOOXOJIUMBIX CBEJICHUM, MPOU3BOJIUTH
nouck uHdopmaluu, aHaJIM3UPOBATh U OIIEHUBATh €€ JOCTOBEPHOCTH;

Pezynamuenvie VY[ — bopmupoBaHue U pa3BUTHE HABBIKOB U YMEHHMI:
OpraHU30BbIBATH CBOIO yUEOHYIO U MO3HABATENIbHYIO ACSITEIBHOCTh - OMPENEIsiTh
e paboThl, CTABUTH 33/1a4H, IJIAHUPOBATH (PACCUUTHIBATH MOCIEAOBATEIbHOCTh
JENUCTBUN U TPOTHO3UPOBATH PE3yJIbTaThl paboThl);

CaMOCTOSITENIbHO BBIJIBUTAaTh BapUaHThl PEIICHUS IOCTABJICHHBIX 3a/lad U
BBIOMpATh CpEACTBA JOCTIDKCHHS II€JId, NPEIBHUICTh KOHEYHBIE PE3yIbTaThl
paboTHI;

paboTaTh MO IJIaHy, CBEPSITh CBOM ACHCTBUS C ILIEJIbIO M, IPU HEOOXOJIUMOCTH,
UCIIPABJIATH OIMUOKHA CAMOCTOSITEIIBHO;

BBIOMPATh 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUSX U MOCTYIKAX IO
OTHOIIICHUIO K )KUBOU MIPUPO/IC, 3I0POBBIO CBOEMY U OKPYKAIOLIUX;

NPOBOAUTH PabOTy HaAJ OWIMOKAMHU JJii BHECEHUS KOPPEKTUB B YCBaWBaeMbIC
3HAHUS;

BJIAJIETh OCHOBAaMHU CAMOKOHTPOJII M CaMOOLEHKH, NMPUMEHATh 3TH HABBIKU MpU
OPUHATUU PEIIEHUA W OCYIIECTBICHUU OCO3HAaHHOrO BBHIOOpa B Y4YeOHOW U
MIO3HABATEIbHOMU JAEATEIBbHOCTH;

Kommyrnuxamusnvie ¥V /[— popmupoBaHue u pa3BUTHE HABBIKOB U YMEHUI:
aJIeKBaTHO HCIIOJIb30BaTh PEUEBBIE CPEACTBA JJISI JUCKYCCUM WM apryMEHTaluu
CBOEH MO3ULMU, CPABHUBATH Pa3HbIE TOUKHU 3PEHHUS], ApPTYMEHTHPOBATH CBOIO TOUKY
3pEHUs], OTCTAauBATh CBOIO MO3UIIUIO;

CIylIaThb W CJBIIIATH APYro€ MHEHHE, BCTYyNaTh B JUAJOr, BECTH JIUCKYCCHIO,
omnepupoBaTh (pakramu, Kak JUisl JIOKa3aTeIbCTBa, TaK W JJISI ONPOBEPKEHUS
CYIIECTBYIOIIETO MHEHHS;
WHTETPUPOBATLCA U CTPOUTH MPOAYKTUBHOE B3aUMOJICUCTBUE CO CBEPCTHUKAMU U
B3POCIIBIMU;
y4acTBOBATh B KOJUIEKTUBHOM OOCY>KJICHUH MPOOIIEM.

IlIpeomemmnpwie pezynomamal:
BJIAJIETh OCHOBAMM HAyYHBIX 3HAHWUM O JKUBOW NPUPOJE U 3aKOHOMEPHOCTAX €€
Pa3BUTHS, BBIIEIATh CYUIECTBEHHbIE MPU3HAKKM OHUOJIOTHYECKUX OOBEKTOB H
IIPOLIECCOB, OCHOBHBIE CBOMCTBA MHBBIX CHUCTEM, LAPCTB JKUBOW MPUPOBI,
CUCTEMATHKHU U MPEJICTABUTEIEH Pa3HbIX TAKCOHOB;
OOBSACHSATH POJIb OMOJIOTUU B MPAKTUYECKON JEATEIHHOCTH JIIOJIEH; MECTa U POJIU
YyeJIoBeKa B MPUPOJIC; POJIM PA3TUYHBIX OPraHU3MOB B KU3HH YEJIOBEKA; 3HAYEHUS
OMOJIOrMUYECKOTO pa3HOOOpaszus [UIsl CcOXpaHeHust Ouochepbl; MeXaHH3MOB
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH, BUI000pa30BaHMs U MPUCITIOCOOJICHHOCTH;
XapakTepu30BaTh OMOJOTHIO KaK HAyKy, YPOBHU OpraHM3alluM >KUBOW MaTepHH,
METOJbl OMOJIOTMYECKONM Hayku (HAOJNIOJeHUEe, SKCIEPUMEHT, W3MEPEHHUE),
Hay4YHbIC JUCHUUIUIMHBI, 3aHUMAIOIIUECS HU3YUYCHUEM >KU3HEIESITEIHbHOCTH Opra-
HU3MOB, U OIICHUBATh UX POJIb B IO3HAHUU KUBOU MPUPOJIBL;
IPOBOJUTh OMOJIOTMYECKUE HCCIEAOBAaHUS W JelaTh BBIBOABI HAa OCHOBE



NOJMyYEeHHBIX  PE3ylbTaTOB,  JEMOHCTPUPOBATb  yYMeHHs  paboraTh €
YBEIMYUTEIbHBIMU PUOOPaMU, U3TOTABIUBATH MUKPOIIPETIAPATHI;

NOHUMAaTh OCOOEHHOCTH XHWMHMUYECKOTO COCTaBa JKHUBBIX OpPraHU3MOB, POJIb
XUMUYECKUX DJEMEHTOB B OOpa30BaHUM OPraHUYECKUX MOJIEKYJ, HPHUHLIIMUIIBI
CTPYKTYpHOM oOpraHnuzauud W (QYHKIMH YIJIEBOJOB, JKUPOB U  OEJIKOB,
HYKJIEMHOBBIX KUCJIOT;

XapaKTepu30BaTh BKJIAJl MaKpO’JIEMEHTOB M MHUKPOJJIEMEHTOB B 0OOpa3oBaHUE
HEOPTraHWYECKUX W OPraHWYeCKUX MOJEKYJ JKMBOTO BELIECTBA, XUMHUYECKUE
CBOMCTBAa M OMOJIOTMYECKYIO POJIb BOJIbI, KATHOHOB M aHHOHOB B 00O€CleueHUU
IIPOLIECCOB KU3HEIEATEIbHOCTH;

CpaBHMBATh KIIETKM OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, 3HATh
CTPOEHHE NPOKAPUOTUYECKON M DYKAPUOTHUYECKOW KJIETOK, XapaKTEepU30BaTh
OCHOBHBIE TOJIOKEHUS KJIIETOUHOM TEOPUU CTPOECHUS OPraHU3MOB;

JIOKa3bIBATh MPUHAIEKHOCTh OPraHU3MOB K pa3HbIM CUCTEMATHYECKUM IpyMNIam;
ONKCHIBATH OOMEH BELIECTB M IMPEBpAIICHUE HSHEPIUU B KIETKE; MNPUBOJIUTH
noIpoOHYI0 CXeMy Ipoliecca OMOCHHTE3a OEJIKOB; XapaKTepHU30BaTh OPraHU3ALNIO
MeTaboIu3Ma y MpOKapuoT, NeHETHUUECKUU armapar OakTepuid, criopooOpa3oBa-
HUE, pa3MHOXKECHHUE;

XapaKTepu3oBaTh (DYHKIIMM OPraHOMAOB IUTOIUIA3MBI; OINPEACNSITh 3HAYCHHUE
BKJIFOUEHHI B JKU3HEACSATENBHOCTD KIIETKH;

CpPaBHUBAThb PA3JIMYHBIC TMPEACTABICHUS €CTECTBOUCIBITATENIEH O CYIIHOCTH
YKUBOH IIPUPOJBL; XapaKTEPU30BaTh OCHOBHBIE MOJI0KEHHSI 3BOJIOLIMOHHON TEOPUU
K.b. Jlamapka, yueHus

Y. JlapBuHa o ectectBeHHOM oTOOpe, B3msiAbl K. JIuHHEs Ha cucTeMy >KHBOTO
MHpa; oueHuBarh 3HaueHue teopuu K. b. Jlamapka u yuenusa Y. [lapBuna i
pa3BuTHUs OUOJIOTUH;

ONPEACIISITh MOHATUSI «BUI» U IOMYJISIUS», 3HAUCHUE MEXKBUIOBON OOpPHOBI C
abuoTnueckuMu (aKTOpaMH CpPEIbl;, XapaKTepU30BaTh MPUYUHBI OOpHOBI 3a
CYILIECTBOBAHME;

OLICHMBATh CBOMCTBA JOMAIHUX JKUBOTHBIX U KYJbTYPHBIX PAaCTeHHIl 10
CPaBHEHUIO C UX JUKUMU MPEAKAMU;

NOHUMAaTh CYIIHOCTh IPOIECCOB IOJOBOTO Pa3MHOXKEHHUS, OIIOAOTBOPEHUS,
WHIUBUIYAIbHOTO pa3BUTHS, TaMeToreHe3a, Melo3a M UX OHOJOTHYECKOe
3HAYCHUE;

XapaKkTepu30BaTh OWOJIOTUYECKOE 3HAUY€HUE OECloJIoro pPa3sMHOMXKEHUS, 3TaIlbl
AMOPUOHAIILHOTO PAa3BUTHS, ATAIBI OHTOI'€HE3a MIPU MPSIMOM MMOCTIMOPHOHATHLHOM
pa3BuTHH, (OPMBI TOCTAIMOPHOHANBLHOTO TMEpUOAa PA3BUTHUS, OCOOCHHOCTH
OPSIMOTO Pa3BUTHs; OOBACHATH MpoOIlecC Meio3a, MPUBOIALINN K 00pa3oBaHUIO
rafulOMJHBIX TaMET, ONMCBHIBAaTh IMPOLECCHI, MPOTEKAIUe NpH JPOOJICHHH,
racTpyJsiIUU U OPraHOTEHE3E;

pa3nuyarbh COOBITHS, CONPOBOXKJIAIOIIWE PAa3BUTHE OpraHU3Ma IPU IOJHOM U
HEMOJIHOM MeTaMop(o3e, OOBICHATh OHOJOTMYECKU CMBICT pa3BUTUSA C
MeTtamopdozom;

UCIIOJIb30BaTh F€HETUYECKYI0 CUMBOJIMKY; BBIIUCHIBATH T€HOTHUIIBI OPTAaHU3MOB U
UX TaMEThl, CTPOUTh CXEMbl CKpPEIIMBAHMS IPU HE3ABUCUMOM U CIETUICHHOM



HACJIEJIOBAaHUH, HACIEAOBAHUH, CLUEIUICHHOM C TOJOM; COCTaBJISATh MPOCTEHIINE
pPOJIOCTIOBHBIE M pellaTh T€HETHYECKHE 3a/ladyM; XapaKTepu30BaTh T'C€HOTUI Kak
CUCTEMY B3aUMOJICHCTBYIOIINX T'€HOB OpraHU3Ma;

pacrno3HaBaTh MyTallHOHHYIO U KOMOMHATUBHYIO N3MEHUYUBOCTb;

NOHMMAaTh CMBICII ¥ 3HAa4eHHWE SBJICHWA TeTepo3nca H  MOJUIUIOUINH,
XapaKTepHU30BaTh METO/IbI CEICKIINH (THOPUIN3AINIO U OTOOD);

XapaKTepu30BaTh OCOOCHHOCTH MPHUCIIOCOOUTEIBHOTO TOBEACHHS, 3HAYCHUE
3a00Thl O TOTOMCTBE JJIsi BBDKHBAHHS, CYIIHOCTh T'€HETHYECKHX IPOIIECCOB B
MOMYJISIIHSIX, POPMBI BUI00OPA30BAHHS,

OMHCHIBATh OCHOBHBIC HAIMpPAaBICHUS HBONIONUU (OMOJOTHYECKUN TIporpecc u
OHOJIOrMUecKuil perpecc), OCHOBHbIE 3aKOHOMEPHOCTH U PE3YJIbTaThl IBOJIIOLINY;
PUBOJIUTH IPUMEPHI MPUCTIOCOOUTEIHHOTO CTPOCHHUS Tena,
TTOKPOBUTEIILCTBEHHOW OKPACKH

MOKPOBOB W  TOBEICHUS, OOBICHITh, TOYEMY TPHUCIOCOOIECHUS  HOCST
OTHOCHUTENBHBIN XapaKTep;

OOBSACHATh TPHYMHBI DPA3JCICHHUS BUIOB, 3aHUMAIOIIMX OOIIMPHBIN apeal
oOuTaHWs, Ha TOMyJNAIMHA; XapaKTepU30BaTh IMPOILECC JKOJOTUYECKOTO U
reorpauueckoro BUI000pa30BaHUs; OIEHUBATh CKOPOCTh BUAO000pa30BaHUS B
pPa3IMYHBIX ~ CHCTEMAaTHYECKUX  KaTeropusX  JKUBOTHBIX, PACTCHUH W
MUKPOOPTaHU3MOB;

XapaKTepU30BaTh MyTH IOCTIKEHUS OHMOJOTHMYECKOro mporpecca - apomopdos,
UM0AIANTAllAI0 U OOIIYIO JeTeHepaInio; MPUBOIUTH MPUMEPHI TOMOJIOTHYHBIX U
aHAJIOTUYHBIX OPTaHOB;

OMHCHIBATh JIBIKYIIME CHJIBI aHTPOINOTEHE3a, MOJOKEHHUE YEIOBEKa B CUCTEME
YKUBOTO MHpPA, CBOMCTBA YEJIOBEKA KaK OMOJIOTMYECKOTO BU/IA, ITAbl CTAHOBIICHUS
YelloBeKa KaK OMOIOTMYECKOTO BU/IA;

XapaKTEPU30BaTh POJIb MPSIMOXOXKACHUS, Pa3BUTHS TOJOBHOTO MO3ra W TpyJa B
CTAHOBJICHUM YEJIOBEKA; BBHISBISATH NMPHU3HAKH CXOJICTBA W Pa3IMUUS B CTPOCHUH,
o0Opa3se KU3HM | MMOBEICHUN KUBOTHBIX U YEJIOBEKA;

OCO3HABaTh aHTUHAYYHYIO CYIIHOCTh PACU3Ma;

OMKCHIBATh PA3BUTHE >KU3HM Ha 3emiie B pas3HbIe IEPUOJBI; CPAaBHUBATH U
COMOCTABJIATh  COBPEMEHHBIX M  HCKONACMBIX  JKUBOTHBIX  H3YYCHHBIX
TaKCOHOMUYECKUX TPYII MEXKITY COOOM;

XapaKTepU30BaTh KOMIIOHEHTHI JKUBOTO BEIIECTBA U €ro (PYHKIHH , CTPYKTYPY H
KOMITOHEHTHI Ouoc(hepsl; OCO3HABaTh MOCIEACTBUS BO3JCHCTBUS YEJNIOBEKa Ha
ouochepy; 3HATH OCHOBHBIE CIOCOOBI U METOJABI OXpaHbl MPHUPOJBI, Xapak-
TEPU30BaTh POJIb 3aIMIOBEIHUKOB B COXPAaHEHUHU BUIOBOTO pa3HOOOpA3us;
KJacCu(UIIMPOBaTh  JKOJOTWYECKHE  (PAKTOPBI;  pa3auyaTh  IPOYICHTHI,
KOHCYMEHTHI M PEeIyLEHTHI; XapakTepru3oBaTh Onomaccy 3emiu, OHOIOrHYECKyIO
MPOYKTUBHOCTD; OMTUCHIBATH OMOJIOTHYECKUN KPYTOBOPOT BEIIECTB B MPUPOIC;
XapaKTepU30BaTh JCHCTBHE a0MOTHYECKUX, OHMOTHYECKUX ¢ aHTPOTOTEHHBIX
¢dakTOpoB Ha OWOIEHO3; OMHUCHIBATH JKOJOTUYECKHUE CHUCTEMBI, MPHUBOJIUTH
IpUMEPBl CAMOPETYJISALNU, CMEHBI OMOIIEHO30B U BOCCTAaHOBIICHHUS OMOIIEHO30B;
XapaKTepu30BaTh (HOPMBI B3aUMOOTHOIIICHUI MEXTy OpraHU3MaMH;

NPUMEHATH HAa TIPAKTHKE CBEICHUS 00 DKOJIOTUYECKUX 3aKOHOMEPHOCTSIX;



3HaTh OCHOBHBIC TpaBWJa IMOBEJCHUS B NPHUPOAEC W OCHOBHI 370POBOTO OOpasza
YKU3HH, TPUMEHATH UX Ha TPAKTUKE;

NPUBOJNUTH JO0KA3aTeIhCTBA B3aWMOCBI3M YEJOBEKA MW OKPYXKAIOIICH Cpepl,
3aBUCUMOCTH 3J0POBbSI YEJIOBEKAa OT COCTOSIHHS OKpYIKaromen Cpensl,
HEO0OXOIMMOCTH 3aIUThI CPeJIbl OOUTAHUS YEIOBEKA;

OLICHUBATh IOBEJCHUE YEJIIOBEKAa C TOYKH 3pEHHUs 370pOBOro olpasa >KU3HU;
pasnuyaTh ChbeI00HBIC U SJOBUTHIE PACTEHUS U TPUOBI CBOCH MECTHOCTH;
aHAJIM3UPOBATh W OLIEHWBATH MOCIEJCTBUS ACSITEIBHOCTH YEJIOBEKa B IMPHUPOJIE,
BIUsIHUE (DAKTOPOB PHUCKA HA 3/IOPOBbE YEIOBEKA;

3HATh M COONIOAATH MpaBuiia paboThl B KaOMHETE OMOJIOTHY;

coOmro/1aTh MpaBuja padoThl ¢ OMOJOTMYECKUMHU TPHOOpaMu M MHCTPYMEHTaMU
(mpemnapoBabHBIC UTJIBI, CKATIBIIENH, TYTIbl, MUKPOCKOIIBI);

JEMOHCTPUPOBATh TMPUEMBI OKa3aHWS TIEPBOM IMOMOIMM TIPH OTPABICHUU
SITOBUTBIMU PACTCHHUSIMHU ¥ TPUOAMU, YKYCE KUBOTHBIMH;

OIICHUBATH C ICTETHYCCKOU TOUKHU 3PEHUS 0OBEKTHI JKUBOW TTPUPOJIHI.



COIEPKAHUE YYEBHOI'O ITIPEJMETA

I'naga 1. Obwgue 3axonomepruocmu xncusnu (5 u)
buonocuss — nayka o srcueom mupe: OUOIOTUS — HAyKa, UCCICAYIONIAs KU3Hb;
W3YUYEHHUE MPHUPOJbl B 00€CICUCHUU BBDKUBAHUS JtOJeH Ha 3emie; OMoJIorus —
CUCTEMa pa3HbIX OMOJOTrMYECKHX 0OJlacTeld HayKH; pOJb OHOJIOTMH B
MPAKTUYECKOM JESITEIbHOCTH JIIOACH.

Memoowbl buonocuvweckux ucciedo8anuu; MHOTO00Opa3ne METOI0B OMOJOTUUECKUX
UCCJIeIOBaHMI; HAOJIO/IEHNEe, U3MEpPEHUE, CpaBHEHHUE, OIMUCAHUE, IKCIIEPUMEHT,
MOJICJIMpOBaHUE; TpaBuia paboThl B KaOWHETe OMOJIOTMM C OWOJIOTMYECKUMU
npubopamMu 1 HHCTPYMEHTaMHU.

Obwue ceolicmea MHCUBLIX OP2AHU3MOG: OTIWYUTENbHBIC MPU3HAKU >KHUBOTO H
HEKXUBOTO — XMMHYECKUN COCTaB, KJIETOYHOE CTPOEHUE, OOMEH BEIIECTB, pa3-
MHOXEHHUE, HACIEIACTBEHHOCTh, U3MEHYMUBOCTh, POCT, Pa3BUTHUE, PA3APAKUMOCTE;
B3aUMOCBSI3b JKMBBIX OPIaHU3MOB U CPEJIbI.

Mmnozcoobpasue ¢opm ocusnu: cpenbl KA3HU HAa 3emiie U MHOrooOpasue Hux
OpraHu3MOB; KJIETOUYHOE Pa3HOOOpa3uWe OpraHu3MOB U WX I1apCTBA; BUPYCHl —
HeKJIeTouHass Qopma KM3HU; pa3HooOpa3ue OUOCHUCTEM, OTOOpakarolee
CTPYKTYPHBIC YPOBHU OPTaHU3AINU KU3HHU.

OcHosHble noHAmuUs, KOTOpPblE HEOOXOIUMO YCBOUTH OOYyYaroleMycsi TIOcie
u3ydyeHus riaBbl 1: Ouocucrema, 6uocdepa, HabOAeHNE, ONTUCAHUE, U3MEPEHUE,
CpaBHEHHUE, OJKCIEPUMEHT (OmMbIT), MOJETUPOBAHKME, TPU3HAKUA  HKUBOTO,
OWoJornYecKoe pa3HooOpas3ue, CTPYKTYpPHBIE YPOBHU OpTaHM3AIMU SKU3HU
(MONEKYJIApHBIM,  KJICTOYHBIM,  OpPraHU3MEHHBIH,  MOMYJISIMOHHO-BUIOBOM,
OMOTreoIeHOTHYECKUH, OMOoChEpHBIiT).

I'naga 2. enenusn u 3aKOHOMEPHOCHU HCUZHU HA K1emOoYHOM ypoeHe (11 u)
MHnoeoobpazue knemox: MHOTOOOpa3We THUIOB KIETOK (CBOOOTHOXHUBYIIHE W
o0Opa3yroliue TKaHu, TPOKAPUOThI, 3YKAPUOTHI); POJIb YUCHBIX B U3yUEHUU KIIECTKHU.
Xumuueckue eewjecmea 6 Kiemke. OCOOEHHOCTH XHMMHUYECKOIO COCTaBa KUBOU
KJIETKU U €r0 CXOJICTBO Y Pa3HbIX TUIIOB KJIETOK; HEOPraHUYECKUE U OPraHUYECKUe
BEILIECTBA KJIETKU; COACPKAHUE BOJIbI, MUHEPAIBHBIX COJICH, YTIIEBOOB, JUIUJIOB,
O€JIKOB B KJIETKE U B OpraHu3Me U UX (QyHKIUHU B KU3HEACATEIbHOCTH KIICTKHU.
Cmpoenue kniemxu: CTPYKTYpPHBIE YacTH KJIETKM — MeMOpaHa, sJipo, [IUToIiazma
C OpraHoMJIaMH U BKJIIOYEHHUSIMU; ILMTOIJIa3Ma — BHYTPEHHSSI Cpela KIETKU;
OTJINYUS KUBOTHOM KJIETKH OT PACTUTEIIbHOM.

Opeanoudsl kiemku u ux @yHxyuu. MeMOpaHHbIE M1 HeMeMOpaHHBIE OPTaHOWIBI,
OTJINYUTEIbHBIE OCOOCHHOCTH UX CTPOCHUS U (YHKIIUM; KJIETKA KaK dJIEMEHTapHas
KUBasi CUCTEMA.

Obmen eewjecmé — OCHOBA CYWECMBOBAHUs KilemKu. TIOHATHE 00 oOMeHe
BEIECTB KaK COBOKYITHOCTH OMOXMMHUYECKUX PEAKIIHi, 00€CTICUNBAIONINX KU3HE-
JEATEeNIbHOCTh KJIETKM; 3HAYeHUE aCCUMWISUMUA W JUCCUMUISALIMM B KIETKE;
PaBHOBECHE DJHEPreTHYECKOIO0 COCTOSIHUSI KJIETKM — oOOeclieueHue ee
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUSI.

buocunmes 6enxa 6 srcusoul knemie. MOHATHE O OMOCUHTE3E; ITAMBI CUHTE3a OeJiKa
B KJIETKE; POJIb IIUTOIIa3Mbl B OMOCHUHTE3¢ OeJiKa; poJib HYKJICEMHOBBIX KUCIOT U
prubocom B OMOCUHTE3€ OCIIKOB.



buocunmes yeneeoooé — gomocunmes: NoHATHE O (POTOCHUHTE3E KaK IpPOLECCE
CO37IaHUsl YTJICBOJOB B XKUBOW KJIETKE; IBE CTaAWH (POTOCHHTE3a — CBETOBAs U
TEMHOBAsI; YCIOBUS MPOTEKaHUs (POTOCUHTE3a U €ro 3HAUEHUE ISl TPUPO/IBI.
Obecneuenue Knemok sHepeuell: IOHITHE O KJIETOYHOM JIbIXaHHM KaK O IMpoliecce
obecrieueHusl KJICTKU SHEPruei; CTaJiui KJIECTOYHOTO JbIXaHUsl — O€CKUCIOpOaHAs
(pepmeHTaTHBHAS, WM TJIMKOJIM3) M KHUCIOPOJHAs; pOJIb MUTOXOHAPUNA B
KJIETOYHOM JIbIXaHUHU.

Paszmnooicenue knemxu u ee JHCUSHEHHbIU YUKL: PA3MHOKEHHE KIETKH IyTeM

JeneHusi — o00IIee CBOMCTBO KJIETOK OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OPraHU3MOB; KIIETOYHOE JECJICHHE y IPOKAPUOT — JICJICHUE KIIETKU HaJBOE;
JIICHUE KIJIETKH y DYKapHOT; >KM3HEHHBIN UK KJIETKH — HHTepdasza, MUTO3;

(a3pl MUTO3a; pa3esieHNe KIETOYHOTO COAEPKUMOTO Ha JIBE TI0UEPHUE KIETKH.
Ocnogubie nouamus, KOTOpPbIE HEOOXOIMMO YCBOUTH OOydYaromeMycs IOCTe
M3YUYCHHUSI TJIaBbl 2: MPOKAPHUOTHI, SYKAPUOTHI, OPTAaHOU Il KIETKH, MOHOMEPHI, T0-
JUMEpPHI, HyKJIenHOBBbIe KHCIOTHI, Hykiaeotunbl, JJHK, PHK, AT®, dbepmenTsi,
ouocunTe3, PorocuHTe3, MeTabOIU3M, ACCUMUIISALIMS, AUCCUMUIIALIMS, TIIUKOJIN3,
KJIETOYHOE (TKAHEBOE) JIbIXaHUE, MUTO3, UHTepJa3a, KICTOUHBIN [TUKII.

JLP. Ne 1 «MHoroo6pa3ue kiIeTok sykapuoT. CpaBHEHHE pACTUTEIBHBIX U
JKUBOTHBIX KieTok»; JLP. No 2 «PaccmarpuBaHue MUKPOIPENAPATOB C
JNENSAUUMUCS KIETKaMU PaCTEHUSD.

I'naga 3. 3akonomeprnocmu Hcu3HU HA OP2AHUBMEHHOM ypoeHe (17 u)
Opeanusm — omkpwvimas sHcusas cucmema (ouocucmema): OpraHU3M Kak KUBas
CUCTEMa; KOMIIOHEHTbI CUCTEMBbI, UX B3aHUMOJEICTBHE, 0OecIeunBaroniee 1e0CT-
HOCTb OMOCHUCTEMBI «OPTaHU3M»; PETYJISALHUS IPOLECCOB B OMOCHCTEME.
Ipumumuenvie opeanusmol: pazHooOpazue GopM OpraHM3MOB — OJTHOKIIETOUHEIE,
MHOTOKJIETOYHBIE W HEKJIETOYHBbIC; OaKTepUU KaK OJHOKJICTOUHBIC OsACpPHBIC
OpraHu3Mbl; BHUPYChl KaK HEKJIeTO4YHass Qopma KU3HU; OTIUYUTEIbHbIC
0COOCHHOCTH OaKTepuil 1 BUPYCOB; 3HaUEHUE OAKTEpUIl K BUPYCOB B MIPHUPOJIE.
Pacmumenvnwiii opeanuzm u e2o ocobennocmu: TiaaBHbIE CBOWCTBA PACTEHHM -
aBTOTPO(HOCTh, HECIOCOOHOCTh K AaKTUBHOMY IEPEIBUKEHHUIO, pPa3MELICHUE
OCHOBHBIX 4YacTed (KOpHs M 1obOera) B JBYX pa3HbIX Cpelax; OCOOEHHOCTU
PaCTUTENIBHOW KJIETKM — IPUHAMICKHOCTh K JYKApUOTaM, HAIMYHUE KIECTOYHOU
CTEHKH, IJIACTUJ U KPYIHBIX BaKyoOJeH; CIOCOObI Pa3MHOXKEHHUS pacTeHUH —
M0JIOBOE M 0ecroioe; 0COOEHHOCTH IMOJIOBOIO Pa3MHOKEHUS; THIBI OECIOJIOTO
Pa3MHOYKEHUSI — BEreTaTUBHOE, CIIOPAMHU, JCJIICHUEM KJIETKU HaJBOE.
MHnoeoobpazue pacmenutl u ux 3HayeHue 8 Npupode. CIOPOBBIE U CEMEHHBIC
pacTeHus; 0COOEHHOCTH CIIOPOBBIX PACTEHUN — BOAOPOCIIEH, MOXOBUIHBIX, MAI0-
POTHUKOB, XBOIIEW U IUJIAYHOB; OCOOEHHOCTH CEMEHHBIX pPACTEHUH —
TOJIOCEMEHHBIX M IIBETKOBBIX (IIOKPHITOCEMEHHBIX); Kiacchl otaena L{BeTkoBbie -
JIBYAOJBHBIE U OJHOJOJIBHBIE PACTEHMS; OCOOEHHOCTH W 3HAYEHHWE CEMEHHU B
CPaBHEHMH CO CIIOPOM.

Opeanusmovl yapcmea 2pubo8 u JAUMAUHUKOS: CXOACTBO T'pUOOB C JAPYyTHUMH
AYKApUOTUYECKUMHU OpraHu3MaMu (pacTeHHSIMU M KUBOTHBIMU) M OTJIUYUE OT
HUX; crenu@uueckue cBoiicTBa rpuOOB; MHOTO0OOpasve M 3HaYeHUEe rpudoB —
IUIECHEBBIX,  MUIAMOYHBIX, Mapa3UTUYECKUX; JIMIIAWHUKK KaKk  0coOble



CUMOMOTHYECKHE OpraHW3Mbl, MHOTooOpa3We ¥ 3HAYCHHE JIMIIAWHUKOB B
pUpo/Ie.

JKusommwiii opeanusm u e2o ocobennocmu: 0COOEHHOCTH KUBOTHBIX OPraHU3MOB
— TPUHAJISKHOCTD K dyKapruOTaM, TeTepOTPOPHOCTh, CIIOCOOHOCTh K aKTHBHOMY
NepeIBIKEHNI0, 3a00Ta O MOTOMCTBE, MOCTPOMKA >KWIHIL (THE3/, HOP); JeJICHUE
KUBOTHBIX MO crMocobam A0OBbIBaHUS TUIIM - PACTUTENIbHOSAHBIC, XHUIIHBIEC,
napa3uTU4YecKue, NagaiblluKK, BCEsTHBIE.

MHnoeoobpazue owcusomuvix: JENEHHE SKUBOTHBIX HA JIBa MOJAUAPCTBA —
[Tpocreiimue 1 MHOTOKIETOUHBIE; 0COOEHHOCTH MPOCTEUIINX - PACIIPOCTPAHEHUE,
MUTaHUE, TEPEBUKEHNE; MHOTOKJIETOUYHBIE >XUBOTHbIE — OECHO3BOHOYHBIE W
MO3BOHOYHBIE; OCOOCHHOCTHM PA3HBIX THUIMOB OECIMO3BOHOYHBIX YKHUBOTHBIX;
0co0eHHOCTH THMa XOPIA0BbIC.

Cpasnenue c80UCME Op2aHU3Ma 4en08eKa U HCUBOMHBIX: CXOACTBO YEJIOBEKA U
KUBOTHBIX; OTJIMYHME YETOBEKA OT JKMBOTHBIX; CUCTEMbI OPTAHOB Yy UEJIOBEKa Kak
OpraHu3Ma — TMHIIEBAPUTEIbHAS, JbIXaTeIbHAs, KPOBCHOCHAS, BBIICIUTEIIHHAS;
OpraHbl  YyBCTB; = YMCTBEHHBIC  CIIOCOOHOCTH  4EJIOBEKAa;  IMPUYHHBI,
00yCJIOBJIMBAIOIINE COLUATIbHBIE CBOMCTBA YETIOBEKA.

Pazmnoorcenue orcusvix opeanuszmog: TUIBI pa3MHOKEHUSI — TOJIOBOE U OECHOJIOE;
O0COOEHHOCTH TOJIOBOTO Pa3MHOKEHUS — CIUSHHUE MYKCKHUX M JKEHCKUX TaMer,
OIUIOAOTBOpPEHUE, 00pa3oBaHHE  3UTOTHI,  OEClojoe  pa3MHOXKEHHE  —
BEreTaTUBHOE, OOpa30BaHUE CIIOp, JEJIEHWE KIETKHM HaJBOE; OMOJOTHYECKOe
3HAUYEHUE TOJIOBOTO M OECIIOIOr0 Pa3MHOKEHUS; CMEHA MOKoJieHnH (Oecronoro u
MOJIOBOTO) Y )KUBOTHBIX U PACTCHHI.

HUnousuoyanvrnoe passumue: moHATHE 00 OHTOrEHE3€; MEPHOJBI OHTOTEHE3a —
AMOPUOHAIBHBIA U MOCTIMOPUOHAIBHBIN, CTaIMA PA3BUTHS dMOpPHUOHA - 3UTOTA,
npobnenue, ractpyna ¢ nuddepeHnuanieii KIeToKk Ha dKTOAePMY, SHTOICPMY U
ME30JIEPMY, OPraHOI€HE3; OCOOEHHOCTH IpoLiecca Pa3BUTUS IMOPHUOHA, €ro 3aBU-
CUMOCTh OT CpE€IIbl; OCOOCHHOCTH MOCTIMOPHOHAIBHOTO Pa3BUTHS; pPa3BUTHE
YKUBOTHBIX OPTaHU3MOB C TIPEBPAIICHUEM B 0€3 MpeBpaIcHUsI.

Obpasosanue nonosvix kiemok. Metio3: MOHATHE O JUIUIOUJHOM U TarlIOUTHOM
HaOOpe XPOMOCOM B KJIETKE; KCHCKHE M MY)KCKHE ITOJIOBBIC KJICTKH - TaMETHI;
MeH03 Kak OCOOBbI THN JAENIeHUs KJIETKH; MEepPBOE M BTOPOE JCJICHHE Meilo3a;
MOHSTHE O CIIEPMATOreHE3€ U OOTEHE3e.

U3zyuenue  mexanusma  HacieocmeeHHocmu:  TIEpBble  TNPEACTABICHUS O
HACJICICTBEHHOCTH; MEPBbIA HAYYHBIM TPy IO W3YYEHUIO HACJIEACTBEHHOCTH [
Mengenss u ero 3HAYCHHE, YYEHHE O HACICACTBEHHOCTH M W3MEHUYMBOCTH;
JOCTIDKEHUSI COBPEMEHHBIX HCCIeAoBaTeNied B HW3YYEHUU HACJEICTBEHHOCTH
OpraHU3MOB; YCJIOBHS JIJIs1 aKTUBHOTO Pa3BUTHUS TEHETHUKU B XX B.

OcHosHble 3aKOHOMEPHOCMU HACIE008AHUSL NPUSHAKOG ) OP2AHU3MO8G: TIOHSATUE O
HACJICICTBEHHOCTH W CIOCO0axX IMepeavyd MPU3HAKOB OT POJUTENICH MOTOMCTBY;
HA0Op XPOMOCOM B OpraHW3Me; T€H M €ro CBOWCTBA; TCHOTUN W (EHOTHII;
W3MEHYHUBOCTD U €€ TIPOSIBJIICHUE B OPTaHU3ME.

3akonomepnocmu  uzmMeHyugocmu.  TOHSATHE 00  M3MEHYUBOCTH;  POJIb
U3MCHUYMBOCTH B  KU3HEIEATCILHOCTH OpPraHW3MOB; HACJICACTBCHHAs U
HEHACJIEJICTBEHHAas: W3MEHUYMBOCTb, THUIIBI HACJIEACTBEHHOW (T€HOTUITMYECKOMN)



M3MEHYUBOCTHU - MyTallUOHHAS, KOMOMHATUBHAS.
Henacneocmeennas UBMEHYUBOCTND. IIOHSITHE 0 HEHACJIEICTBEHHON
(penoTunuueckoil) HM3MEHYUMBOCTH, €€ IMPOSIBJICHUE Yy OpPraHU3MOB; pOJb
HEHACJICICTBEHHON  M3MEHUYMBOCTM B  JKU3HEACATEIBHOCTH  OpPraHU3MOB;
3HAKOMCTBO C IIPUMEpPAaMM HEHACJIEACTBEHHOW W3MEHUYMBOCTH Yy PAacTEHUU U
YKUBOTHBIX.
OcHogbl  cenekyuu Op2aHu3Mo8: TIOHSATHE O CEJEKIUU; HUCTOPHUS PpPa3BUTHS
CEJICKIIMHU; CEJIEKIUsl KaK Hayka; oOIlue METOJbl CEJIEKIHUHU - HCKYCCTBEHHBIN
otOop, rudpuaM3alMs, MyTareHe3;  CEJNEeKIHs  pPAaCTeHUH,  KUBOTHBIX,
MUKPOOPTaHU3MOB;  HWCIIOJIb30BAaHWE MHUKPOOOB  HYEIOBEKOM; IMOHSTHE O
OMOTEXHOJIOTHH.
OcHosHble noHAmMUs, KOTOpPbIE HEOOXOIUMO YCBOUTH OOYYalomEeMycCsl TIOCHe
U3YyYEeHUS IJIaBbl 3: OMOCUCTEMA, OECIIOI0€ Pa3MHOKEHHE, IT0JI0OBOE Pa3MHOKEHHUE,
raMmera, 3uUrora, XpoMocoma, Meio3, mepekpecTt (KPOCCHUHIOBEP), AMUILIOWHAS
KJIETKa, TarlouJHasi KJEeTKa, OHTOreHEe3, T'€H, TI'eHOTUN, (eHoTHm, MyTalus,
CKpEILIUBAaHUE, HACJIEIACTBEHHOCTb, W3MEHUYHMBOCTb, CEJIEKLHs, TETEPO3HUC,
OMOTEXHOJIOTUS.
JLP. Ne 3 «BblIABI€HHE HACIEACTBEHHBIX W HEHACIEICTBEHHBIX IPHU3HAKOB Y
pactenuii pazubix BUaA0BY»; JI.P. No 4 «3ydyeHne u3MeHYMBOCTH Y OPTaHU3MOBY.
I'naga 4. 3axonomepnocmu npoUCXoNHcOeHUA U PA36UMUA HCUSHU HA 3emie
(21 u)
lIpedcmasnenus o 603HUKHOGEHUU JHCUZHU HA 3eM]ie 8 UCMOPUL eCMeCM8O3HAHUA!
TUIIOTE3bI POUCXOXKICHUS KU3HU Ha 3emiie; onbIThl @. Penu u JI. [TacTepa, omnpo-
BEPraroIre THNOTE3bl O CAMO3aPOKACHUH KU3HU.
Cospemennvie  npeocmasnenus O  BO3HUKHOBEHUU  JCU3HU HaA  3emie:
onoxumuueckas runore3a A.M. Omnapuna; ycioBUSI BO3HUKHOBEHHUS KU3HU Ha
3emite; npoiecc Koaueppanuu; runoresa Jx. Xonaeina.
3nauenue omocunmesza u OUOIO2UUECKO2O KPY20BOPOMA Gewecms 8 pa3eumuu
JHCU3HU: OCOOEHHOCTH MEPBUYHBIX OPTraHU3MOB; MOSIBIEHHE aBTOTPOGOB — LIUAHO-
OakTepuii; U3MEHEHHUsI YCJIOBUN >KU3HU Ha 3eMJie U UX TPUYUHBI; MOSBJICHUE
ouocdepsl.
Omanvi pazeumus Hu3Hu Ha 3emie: 00IIee HAIIPABICHUE YBOJIIOIUHU KU3HH; APBHI,
NepuoAbl M 3MOXM B HCTOPUU 3E€MIIM; BBIXOJ OpPraHM3MOB Ha CYIy; 3Tallbl
Pa3BUTHS )KU3HU — KaTapXxeu, apxeu, MPOTEPO30M, MATIC0301, ME30301, KAMHO30M.
Hoeu pazsumus opeanuveckoeo mupa ¢ b6uono2uu: MOSBICHUE U PA3BUTHE HICH 00
ABOJIIOLIMH )KUBOr0 Mupa; teopus sBoionuu K. b. Jlamapka.
Yapnz /lapsun 06 38010yuu 0peaHu4ecKko2o mMupa: UCCIeOBaHUs, TPOBEACHHBIC
Y. JlapBHHOM; OCHOBHBIE MOJIOKEHUS PBOJIFOLMU BUJIOB, U3JI0KEHHBIE J[apBUHOM;
JBWKYIIUE CHJIBI MPOLECCA HIBOJIOUUA — HW3MEHYHUBOCTH, HACJIEICTBEHHOCTD,
Oopn0a 3a cyIIecTBOBaHUE U €CTECTBEHHBII 0TOOP; Pe3yIbTaThl IBOJIOLNN; 3HAUC-
Hue padot Y. JlapBuHa.
Cospemennvie npedocmasieHus 00 2601I0YUU OP2AHUYECKO20 MUpA: TOMYJIALHS
KaK €MHUIA YBOJIIOLIMU; OCHOBHBIE OTJIMYMS COBPEMEHHOIO YU€HHUS 00 3BOITIOLUU
OT D3BOMIIOLMOHHOM Teopuu Y. JlapBHHA; BaXHEHIIME IIOHATUS COBPEMEHHOU
TEOPHUU IBOJIOLIUH.



Buo, eco xpumepuu u cmpyxmypa: BUJl — OCHOBHasi CUCTEMAaTUYECKasl €IUHHUIIA;
MPU3HAKKU BUJA KaK €r0 KPUTCPUH; TOIMYJISIIIUN — BHYTPUBHUIOBBIC TPYIITUPOBKU
POJICTBEHHBIX 0CcO0€i; momysiuus Kak (popMa CyluIeCTBOBaHUS BU/IA.

IIpoyeccvl obpasosanus 6udos: BUAOOOPA30BAHUE; TOHITHE O MHUKPOIBOJIIOLMH;
THUIIBI BU1000pa30BaHus — reorpaduueckoe u OM0JIOrH4ecKoe.

Maxpossonioyusi kax npoyecc nos6neHUs HAOBUOOBLIX 2PYNN  OP2AHUIMOS.
ycioBus W 3HadeHue AuddepeHuranud BHUAA; MOHATHE O MaKpO3BOIIOIUU;
JIOKa3aTelbCcTBa Mpoliecca JBOJIIOIUMU —  MAJCOHTOJOTMYecKue, 3MOpuo-
JIOTUYECKHEe, aHATOMO-MOP(OJIOTUIECKHe (PyIUMEHTHI U aTaBU3MBbl).

OcHosHble HanpasieHus 2360aYUU. TPOTPECC U perpecc B IKHUBOM MUDE;
HaIpaBJIeHUs] OMOJIOTMYECKOTo Mporpecca — apoMopdo3, uanoaaanTanms, oomas
JiereHepanys OpraHu3MOB; COOTHOIIIEHHE HANPABIECHUN YBOJIFOLUY.

Ilpumepst 260110YUOHHBIX NPEOOPAZOBAHUL HCUBLIX OP2AHUZMOG: SBOJIOLU —
JUINTENbHBIA ~ MCTOPUYECKUH  MPOLIECC;  JBOJIONUOHHBIE  MPeoOpa3oBaHUA
YKUBOTHBIX U PACTEHUI; YPOBHU NPEOOpa30BaHUM.

OcHOB8Hble  3AKOHOMEPHOCMU  9601I0YUU.  3AKOHOMEPHOCTH  OMOJIOrMYECKOM
HBOJIIOLIMHU B MPUPOJIE — HEOOPATUMOCTh MpPOLECCa, IPOrPECCUBHOE YCIOKHEHUE
bopM KU3HU, HENPOrPaMMHMPOBAHHOE PA3BUTHE >KMBOW MNPUPOJbI, aJaNTaluH,
MOSIBJIEHUE HOBBIX BUJIOB.

Yenosex — mnpedcmasumenvb HCUBOMHO2O0 MUpA: SBOIIOIUS MPUMATOB; paHHUE
IpeKu MPUMATOB; TOMUHUJIbI; COBPEMEHHBIE YeJI0BEKOOOpa3HbIe 00€3bsHBI.
DBONIOYUOHHOE — NPOUCXOMCOeHUe  YelogeKa:  HaKomieHne  (PakToB O

IIPOMCXOXKICHUM YEJIOBEKA; JI0KA3aTeJIbCTBA POJCTBA 4YEJIOBEKA W KUBOTHBIX;
BOKHEHIITNE OCOOCHHOCTH OpraHu3Ma 4esOBeKa; OOIIECTBEHHBIN (COIMATHHBIN)
00pa3 KU3HU — YHUKAJIBHOE CBOMCTBO YEJIOBEKA.

Omanwvl 360110YUU  Yelo6eKa: PAHHUE IPEAKU YEIOBEKa — aBCTPAIONUTEKHU;
epexo K NPsIMOXOKICHUI0 — BBIIAIOLIMICS 3Tall 3BOJIIOLUN YEJIOBEKA; CTaIUN
aHTPOIIOTEHE3a — YEJOBEK YMEJIbIM, apXaHTpPOIbl, WIM JApPEBHEHIIWE JIOIU,

NaJICOAHTPOMBl, WIH JPEBHHUE IIOJM, HEOAHTPOIIbI, WU COBPEMEHHBIC IO/IH;
OuoconuangbHas CYHIHOCTh YENOBEKa; BIHMSHHE COIHUAIBHBIX (DaKTOPOB Ha
JICICTBHE €CTECTBEHHOTO OTOOPA B ICTOPUIECKOM Pa3BUTHH YETIOBEKA.
Yenoseueckue pacvl, ux poocmeo U HPOUCXOHCOeHue: YEIIOBEK pa3yMHBIN -
noJIMMOPGHBIN BHUJI; TOHATHE O pace; OCHOBHBIE THUIIBI Pac; MPOUCXOXKIACHUE U
POJICTBO pac.

Yenosex kax sicumensb ouocepvl u e2o eiusiHue Ha npupody 3emiu: YeIOBEK -
KUTENb Onocdepsl; BIUSHUE YeloBeKa Ha Ouocdepy; yCIOKHEHUE BO3IACHCTBUS
yelloBeKa Ha Ouocdepy; COXpaHEHHE JKM3HM Ha 3emie — TJlaBHas 3ajayda
YeJI0BEYECTBA.

Ocnoguvie nouamus, KOTOpPbIE HEOOXOIMMO YCBOUTH OOydYaromeMycs IOCTe
U3ydeHus riaBbl 4: abuoreHe3, OMOTeHE3, IBOJIOLHMSA, XUMHUYECKAs 3BOJIOLUA,
Ouosornyeckass SBOJIIONMS, KOalepBaThl, CHHTETUYECKAsh TEOPHUS IBOJIOLNH,
MHUKPOIBOJIIOIMS, MaKpOABOIIOLMS, BUJI, MOIMYJISLMS, BUI000pa3zoBanue, 60opboa
32 CYIIECTBOBAHME, €CTECTBEHHBI OTOOp, MYTAI[MOHHBIA MPOLECC, MOMYJIs-
[IMOHHBIE  BOJHBI, HW3OJAIMSA, Jpeii TEHOB, UCKYCCTBEHHBIH  OTOOp,
OMOJIOTUYECKUN TPOTpecc, OMOJIOTMYECKHI perpecc, HampaBJICHHUS HBOJIIOIUH,



aHTPOITIOT€HE3, AaBCTPAJONMUTEK, AaApPXAHTPOI, MAaJCOaHTPOI, HeaHAepTalell,
HEOaHTpoN, KpomaHboHel, YemoBek pa3zymubiii  (Homosapiens), pacsl
(HerpoujHas, MOHTOJIOMJHAsA, €BpONEOUHAs), OHUOCOIMANIbHAS  CYIIHOCTb
YeJIOBEeKa.

JLP. Ne 5 «IIpucnoco61eHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS.

I'naga 5. 3akonomeprnocmu 63auMOOMHOUEHUT OP2AHU3MO8 U cpedbl (14 u)
Ycnosus owcusnu na 3emne. Cpeovl dcusHu u 3xonocudeckue axmopul. Cpeibl
KU3HM OpPraHM3MOB Ha 3eMje — BOJIHas, HA3eMHO-BO3JYyIIHAas, MOYBEHHas,
OpraHU3MEHHasl; YCJIOBUS >KM3HU OPraHU3MOB B Pa3HbIX CpeAax; IKOJOTHYECKUE
bakTopsl - abMOTUYECKHUE, ONOTUYECKHUE U AaHTPOTIOTEHHBIE.

Obwue 3axonvl Oelicmseusi (hpakmopos cpedvl HA OP2AHU3MbL. 3aKOHOMEPHOCTH
nencTBrA (HaKTOPOB CPellbl — 3aKOH ONTHMYyMa, 3aKOH HE3aMEHUMOCTH (DaKTopa;
BIUSHAE HKOJOTHYECKUX (PAKTOPOB HA OPTraHW3MbBI, MEPUOJAMYHOCTh B KU3HU
OpraHu3MoB; (OTONEPUOIU3M.

llpucnocobnrennocms opeanuzmos K Oetcmseuro Hakmopos cpeovl: TPUMEPHI
IPUCIOCOOJIEHHOCTH OPTaHU3MOB; MOHATHE 00 ajanTaluu; pazHooOpa3ue ajanTta-
I1i1; TIOHATHUE O )KU3HEHHOU (hOpMe; FIKOJIOTHUECKHE TPYTIITHI OPTaHU3MOB.
buomuueckue ceasu 6 npupode: ceTH NMUTAHUS U CIOCOOBI JOOBIBAaHUS MHIIM;
B3aMMOJICCTBHE PA3HBIX BUIOB B MPUPOJIHOM COOOIIECTBE — KOHKYPEHIIUS, MY-
TyaJlu3M, CUMOMO03, XUITHUYECTBO, MAPA3UTU3M; CBSI3U OPTaHU3MOB Pa3HBIX BUJIOB;
3HauY€HUE OMOTHYECKHUX CBS3EH.

Honynayuu: monynsauus Kak ocoOas HaJOpraHu3MEHHas cucrema, Gdopma
CYIIECTBOBAHMS BHJIa B TMPHUPOJE; B3aUMOCBSA3M OPraHW3MOB B TIOIMYJISIUY;
MOHATHE O JeMorpaduyeckod ¥ TPOCTPAHCTBEHHOW CTPYKTYypE TOIMYJISIUU:
KOJIMYECTBEHHBIC MTOKA3ATENIN MOMYJISAIIMA — YUCICHHOCTh U IJIOTHOCTb.
DynkyuoHuposanue NOnyIAYUL 8 npupode: AeMorpaduyueckue XapaKTepUCTUKH
MOMYJISIIAA — YHUCIEHHOCTh, IIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTh, BBDKH-
BAaGMOCTh; BO3pacTHasi CTPYKTypa MOMYJISAIUU; TOJIOBAas CTPYKTypa IMOIYJISIINY;
NOMyJISIIKST KaKk OuMocucTeMa; IWHAMUKA YUCICHHOCTH U TUIOTHOCTH TOMYJISINY;
PETYISIIHS YUCICHHOCTH MOMYJISINH.

Coobwecmesa: NpUPOAHOE COOOUIECTBO Kak OMOIIEHO3, €ro SIPyCHOE CTPOEHHE,
HKOJIOTUYECKUE HUIIM, TMUIIEBbIC LENU U CeTU MUTAHUS; TJIaBHBIN MPU3HAK MPHU-
POHOTO COO00IIeCTBa — KPYrOBOPOT BEIIECTB M MOTOK JHEPrUU; IMOHATHE O
OuoToIIe; pOJIb BUJIOB B OMOIICHO3E.

buoceoyernoswvi, sxocucmemvr u 6uocghepa: >KOCUCTEM- Hasl OpPraHU3AIUS SKHUBOU
IpUPOBL; PYHKIIMOHATIEHOE PA3INYNUEe BUIOB B SKOCUCTEMaX (TIPOU3BOIUTEIH, TI0-
TpeOuTenu, pasziaraTein); OCHOBHBIE CTPYKTYPHBbIE KOMIIOHEHTHI JKOCHCTEMBI;
KPYTOBOPOT BEIIECTB U MPEBPALLEHUS SHEPTUU — OCHOBHOM MpPHU3HAK 3KOCHUCTEM;
omochepa — rmobampHas odKocuctema; B.M. Bepmanckuit o Ouocdepe;
KOMITIOHEHTBI, XapaKTepU3YIOIIME COCTaB M CBOWCTBA OHOC(epbl — KHUBOE
BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO; POJIb
YKUBOTO BelecTBa B onocdepe.

Pazeumue u cmena 6uoyenozos: camopazBUTHE OHOI€OLIEHO30B U HUX CMEHA;
CTaauu Pa3BUTHS OMOTEOIICHO30B; MEPBUYHBIE U BTOPUYHBIC CMEHBI (CYKIIECCUN);
YCTOMYMBOCTh OMOTEOIIEHO30B (PKOCHCTEM); 3HAUY€HHE 3HAaHUH O CMEHE



IPUPOAHBIX COOOIIECTB.

OcHo8Hble 3aKOHbL YCMOUYUBOCNU JHCUBOU NPUPOObI: ITUKINYHOCTh MPOLECCOB B
AKOCHUCTEMAX; YCTOMYMBOCTh MPHUPOJHBIX IKOCHUCTEM; MPUYUHBI YCTOWYHMBOCTH
AKOCUCTEM — OHOJOTUYECKOEe pa3HOooOpa3ue W CONpPSKEHHAs YUCICHHOCTh HX
BUJIOB, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH, IIUKIMYHOCTD MPOIECCOB.
Axonoeuyeckue npoobremsl 8 buocghepe. Oxpana npupoosl: OTHOIIEHUE YeJIOBEKa K
OpUpoJe B UCTOPUU YEJIOBEYECTBA; MpoOiieMbl Ouochepbl — UCTOILIEHUE
IPUPOAHBIX PECYPCOB, 3arpsi3HEHUE, COKpAIEHHE OMOJIOTHYECKOr0 Pa3HO00pa3us;
pelIeHre SKOJOTUYECKUX MpobiieM Onochepbl — palrMoHaIbHOE MCIOIb30BAHKE
peCypcoB, oXpaHa IPUPO/IbI, BCE0OIIee IKOIOTHIeCKOe 00pa30BaHNe HACEICHUS.
OcHosHble noHAmMUs, KOTOpPhIE HEOOXOIUMO YCBOUTH OOYYaloOmEeMyCsl TIOCie
U3YYCHHUS] TJIaBbl 5: DKOJOTHS, Cpelabl XU3HM (BOAHAS, HAa3eMHO-BO3AYIIHAS,
MOYBCHHAS, OpTraHW3MEHHas), JKoJiormueckue  (Qakrtopsl  (OMoTHYECKuE,
abMoTHYEeCKHe, aHTPOIIOTCHHBIC),  ajanTanus, OWOIEHO3, OMOTeoIeHO3,
KocHcTeMa, Ouocdepa, OHONOrHMUECKU KPYrOBOPOT BEUIECTB, IMHUIIEBBIC
(Tpoduueckue) CBSI3M, HKOJOTUYECKAs HUIIA, TMUIIEBas 1eMb, YUCICHHOCTh
MOMYJISIIUK, TUIOTHOCTH MOMYJISIMUA, CMEHAa OHOreoleHO30B, CYKIeCCHs, mapa-
3UTU3M, XHUIHUYECTBO, KOHKYPEHIHSI, KOMMEHCAJIU3M, MYTyajlu3M, CUMOHO3,
aOMOTUYECKUI KOMIIOHEHT, IPOYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI.

JLP. Ne 6 «O1ieHKa KauecTBa OKPY>KaroIIeh Cpeib».

Copepxanue kypca «buosorus. 9 kimacc» CTpOUTCS Ha OCHOBE JI€ATEIIbHOCTHOTO
noaxonaa. O0ydaromrecs: BOBICKAIOTCS B UCCIIEIOBATEIBCKYIO JCSITEIBHOCTD, YTO
SIBIIIETCSI YCJIOBUEM MPUOOPETEHMSI IIPOYHBIX 3HAHUM.



TemaTuveckoe NIAHUPOBAHME 110 OMOJTOTHH

Kaace: 9

Y4ureas: Yeosa M.C.

Konu4yecTBo 4acoB mo yueOHoMy mJiaHy: Bcero — 68, B Hegesnto — 2 4.
I1;1aHOBBIX KOHTPOJILHBIX padoT: 4

ILl1anupoBaHMe COCTABJIEHO HA OCHOBE:

1. ®eepabHOIO rocy1apcTBeHHOro 00pa3oBaTe/JIbHOIO CTAHIAPTA;

2. OcHoBHo¥i 00pa3oBaTeabHoil nporpammsl MBOY Jlonanaunckoi COIL;

3. Yyeonoro niaana MBOY Jlonanaunckoii COII;

4, Pa6oueit nporpammel o ouosiornu 9 kiaacec k YMK U.H. Ilonomapesoii u ap. (M.:
Bentana-I'pag), 2019.

5. Yuyeonnka /Iparomunos A.I'., Mam P.JI. Buosorus : yueOnuk.- : Benrana —I'pag,
2021r.

6. Astopckoii nporpammsl U.H.Ilonomapésa, B.C. Kyumenko, O.A.KopHauniosa,

A.I'.Iparomunios, T.C. Cyxosa (buosorus 5-9 kiaaccel: nporpamma-M.: Benrana-I'pad,
2017r)

7. IIpumepHoii mporpammel o npeaMery Onosnoruu. buonorus: 5-9 kaaccsr :
nporpamma. — M. :Benrana-I'pa¢,2018. — 304 c. (aBropsi: Ilonomapésa U.H.,
KopuuiioBa O.A., Kyumenko B.C., Koncrantunos B.H., badenko B.I'., Mam P. /L.,
Aparomuios A.I., Cyxosa T.C. u ap.)

Koa-Bo | /laTa mpoBegeHUs YPOKa

Ne Tema ypoka
yp JacoB IIo nuany |(I)aKTnt1ec1cn

Inasa 1. Obwue 3axonomeprocmu dHcusHu (54)

1. | buosorus — Hayka 0 )KMBOM MUPE 1
2. | MeToibl OMOJIOTHYECKUX UCCIIeIOBAHUI 1
3. | OOmme cBONCTBA KUBBIX OPTAHU3MOB 1
4. | MHoroo6pasue ¢hopM KUBBIX OPTaHH3MOB 1
5 O06o0011eHre U CHCTeMaTU3alus U3YYeHHOTO 1
" | marepuana (rnasa 1)
Inasa 2. Henenusi u 3aKOHOMEPHOCIU JHCU3HU HA KlemouHom yposue (114)
6. | MHOroo6pasue KJIeTox 1
JIP Nel «MHorooOpa3ue KIeTOK DYKapuoT.
7. | CpaBHEHUE PACTUTENBHBIX U )KUBOTHBIX 1
KJIETOK»
8. | XUMHYECKHE BEIECTBA B KJIIETKE 1

CtpoeHue KIeTKH

10.| Opranouipl KJI€TKH U MX QYHKLIUU

1 OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS
'| KIeTKH

12.| Buocuures Oenka B KIIETKE

13.| buocunTe3 yriaeBoJoB - poToCcHHTE3

14.| ObGecnieueHne KJICTOK SHEPTHEH 1

Pa3sMHOXeHHE KIETKH U €€ JKU3HCHHBIN UK.
15.| JIP Ne2 «PaccmaTtpuBaHue MUKpoIpenaparos | 1
C JACJISIIIUMHUCS KJIETKaMH PACTEHUM»

O06o0011eHre U cUCTeMaTU3alus U3YYeHHOTO
16.| matepuana (rnaBa 2). K/p Nel «ferenus u 1
3aKOHOMEPHOCTU HCUZHU HA KIIeMOYHOM




| yposuer

I nasa 3. 3axonomepHocmu dcuznu Ha opeanusmeHHoMm yposue (174)

OpranusM — OTKpBITas KHUBask CUCTEMa

17. 1
(buocucrema)
18.| ITpuMHUTHBHBIE OPTAHU3MBI
19.| PacTuTenbHbIi OpraHu3M U €ro 0COOEHHOCTH
20 MHuoroo6pasue pacTeHHI U UX 3HaAUCHUE B 1
pupoie
21.| Opranusmsl apcTsa rpuOOB U JIMIIAHHUKOB
22.| )KuBOTHBIN OPraHU3M M €ro 0COOEHHOCTH
23.| Pa3zHooOpazue KHUBOTHBIX
24, CpaBHEHHE CBOMCTB OpraHU3Ma YeJIOBEeKa 1 1
YKUBOTHBIX
25.| Pa3MHOX€EHME )KUBBIX OPTaHU3MOB 1
26.| UnauBuayanbHOE pa3BUTHE OPraHU3MOB 1
27.| OOpa3oBaHue MOJIOBBIX KJIeTOK. Meiio3 |
28.| M3yuyenne MexaHn3Ma HaCJlIeICTBEHHOCTH 1
29, OcCHOBHBIE 3aKOHOMEPHOCTH HACJIEI0OBaHUS 1
IPU3HAKOB Y OPraHU3MOB
3aKOHOMEPHOCTU U3MEeHUYUBOCTH. JIP Ne3
30. «BbIsIBIIeHNE HAC/IEICTBEHHBIX U } 1
HEHACIICJICTBEHHBIX MPU3HAKOB y PACTCHHM
pa3HbIX BUJOBY»
31 Henacaencrsennas n3amMeHunBocTs. JIP N4 1
'| «3ydeHne n"3MEHYMBOCTH Y OPTaHU3MOBY
32.| OCHOBBI CEIEKIIUU OPTAaHU3MOB 1
O06o0011eHre U cUCTeMaTH3alus U3YYeHHOTO
33| Matepnana (rnaBa 3) K/p/Ne2 1
"| «3axkoHomepHOCMU JICUSHU HA
OpP2aHUBMEHHOM YPOBHE)
Inasa 4. 3axonomeprocmu nPOUCXoxcOerUs U pazsumusi HcusHu Ha 3emae (21y)
34 [IpencraBneHust 0 BO3HUKHOBEHUU KU3HU Ha 1
‘| 3emiie
35 CoBpeMeHHbIE TPEICTABICHUS O 1
'| BOBHUKHOBEHUU XKM3HU Ha 3emiie
36, 3HaveHne GOTOCHHTE3a U OUOTIOTHIECKOTO 1
KPYTrOBOPOTA BEUIECTB B PA3BUTHH KU3HU
37.| Dtansl pa3BUTHS )KU3HU Ha 3emIIe 1
38 Wnen pa3BuTHs OpraHUIeCKOro MUpa B 1
'| Ouonoruu
39. Yapnz JlapBuH 00 5BOTIONHMHA OPTaHUYECKOTO 1
Mupa
40, CoBpemeHHbIE NPECTaBICHUs 00 IBOJIIOLNN 1
OpPraHUYECKOT0 MHUpa
41.| Bun, ero Kputepuu 1 CTpyKTypa
42.| Ilponecchl 00pa3oBaHus BUIOB
43, Maxkpo3BoITIOIHS KaK MPOLECC MOABICHUS 1
HAJBUJIOBBIX TPy OPraHU3MOB
44.| OcHOBHBIE HAINPaBJICHUS SBOJIOIUHU 1
45, [Ipumepsbl 3BOTIOIMOHHBIX TPe0Opa3oBaHui 1

JKHUBBIX OpPraHHU3MOB




46.

OcHOBHbIE 3aKOHOMEPHOCTH IBOJIIOLITT 1

JIP Ne5 «IIpucroco6ieHHOCTh OPTaHU3MOB K

47. 1
cpesie OONTaHUs)
48.| YenoBek — peCTaBUTEND JKUBOTHOI'O MUPA 1
49.| DBONIOIIMOHHOE MPOUCXOKICHHUE YEITOBEKA 1
50.| DTansl SBOTIONNUN YETOBEKA 2
51.| YenoBeueckue pachl, UX MPOUCXOXKICHUE 1
59 YenoBek Kak KUTeIb Onochepsl u ero 1
‘| BIIMSIHUE Ha IpUpoay 3eMin
53 O0001IeHNEe U CHCTEMAaTH3ANNS U3YICHHOTO 1
‘| matepuaina (rnaBa 4)
Inasa 5. 3axonomeprocmu 63auUMOOMHOULEHUL OP2AHUIMO8 U cpedbl (14u)
54.| YcnoBus xu3HH Ha 3emMie 1
K/pNe3«3axonomeprnocmu npoucxosrcoenus u
55.
PAaA3sUmMus HCU3HU Ha 3emiex
56, OO61mue 3akoHbI JeHCTBUS (AaKTOPOB Cpe/Ibl Ha 1
OpraHHU3MBl
57 [IpucnocobaeHHOCTH OPraHU3MOB K 1
JIeHCTBUIO (haKTOPOB CPEJIBI
58.| buornueckue cBs3M B IPUPOAE
59.| Honynsimuun
60.| @YHKIMOHUPOBAHUE NONYJISILHUNA B IPUPOJIE 1
61. JIP No6 «OnieHka kayecTBa OKpYy Karomen 1
Cpelb»
62.| CoolmiecTBa 1
63.| broreoneHo3b1, 5KOCUCTEMBI U Orocdepa 1
64.| PasButue 1 cMeHa OMOreo1eHO30B 2
65 OcCHOBHBIE 3aKOHBI YCTOWYMBOCTHU KMBON 1
MPUPOJIBI
66 DKoJyioruaeckue npodiaemMsl B Ouocdepe. 1
‘| Oxpana npupoasl
O06o01eHre 1 cucTeMaTu3alus H3y4eHHOTO
67.| matepuana (rnasa 5) Mmoeosas konmponavhasn | 1
paboma.
68.| Peseps. 1
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