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IosicHuTe/ILHAS 3aNUCKA
Pabouast mporpamma mo 6uosioru B 9 KJjacce cocTaBlieHa B COOTBETCTBHH ¢ TpeOoBaHusiMu DenepaqbHOT0 KOMIIOHEHTA TOCYIapCTBEHHOTO
CTaH/JapTa OCHOBHOTO OOIIEro oOpa3oBaHus, HA OCHOBE MPUMEPHOU MPOrpamMMbl IO OHMOJIOTHH OCHOBHOTO OOIIero o0pa3oBaHUs, MPOTrpaMMbl Kypca
Oouonorum s 0oOmeoOpazoBarenbHbIX yupekaeHuid (aBrop:B.B.Ilaceunuk, Jlunws xwu3nu, m3marenscTBO «lIpocsemenne», 2011 r) ¢ yderom
(denepabHOTO MepeyHst y4eOHUKOB, pekoMeH10BaHHBIX MO P® k ncmonp3oBannio B oOpa3oBarenbHoM mporecce B OY Ha 2022-2023 yueOHbINH T011 U
paccunTaHa Ha mpernogaBanue 1o yueOuuky «buonorus 9 xinacc.» (aBropsi:[laceunnk B.B.,M., [Ipocsemenue 2016 1.).

N3yuenue Ononoruu Ha CTylieHd OCHOBHOTO 00111ero 00pa30BaHus HAIIPaBJIEHO Ha JI0CTH)KEHUE CIIEAYIONINX LeJleii:

® OCBOEHHE 3HAHUWH O XMBOW MPHUPOJIE U MPHUCYIIUX €l 3aKOHOMEPHOCTSAX; CTPOEHUH, KUZHEACATEIHLHOCTH U CPEenooOpasyromieil poiii KUBBIX
OpraHM3MOB; YEJIOBEKE KaK OMOCOLUATbHOM CYILECTBE; O POJIM OMOJIOTMYECKOM HayKH B MPAKTUYECKON NEATEIbHOCTH JIIOAEH; METOAAaX MMO3HaHUS
YKUBOM IIPUPOJIBL;

® oBJIa/iecHHEe YMEHHSIMU TIPUMEHSTh OWOJIOTMYECKHE 3HAHUS 1T OOBSICHEHMsI TPOIIECCOB M SIBICHWUW >KUBOW MPHUPOJBI, KU3HENCATECIHHOCTH
COOCTBEHHOTO OpraHM3Ma; WCIOIh30BaTh HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHUSIX B 00JIaCTH OMOJIOTHH M KOJIOTHH, O (PaKTOpax 30pPOBHS U
pHucKa; paboTarh ¢ OMOIOTHYECKUMH MPUOOpaMH, HHCTPYMEHTAMHU, CIIPABOYHUKAMH; TTPOBOIUTH HAOTIONECHHS 32 OMOJOTHYECKUMH OOBEKTaMU U
COCTOSIHUEM COOCTBEHHOT'O OpraHu3Ma, OMOJIOTHYECKUE IKCIIEPUMEHTHI;

® pa3BHTHE TO3HABATCIIbHBIX WHTEPECOB, MHTEIICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Tpollecce MPOBENCHUs HAOIIOACHUHN 3a YKUBBIMH
OpraHu3Mamu, OMOJIOTHYECKIX IKCIIEPUMEHTOB, Pa0OTHI C pa3TUUYHBIMU HCTOYHUKAMU MHPOPMAIINH;

® BOCIHTAHHUE MO3UTUBHOTO LIEHHOCTHOTO OTHOIIEHUS K )KMBOW MPUPOJIE, COOCTBEHHOMY 370POBBIO U 30POBBIO IPYTUX JIONEN; KyIbTyphl OBEICHUS
B MIPUPOJIE;

HCIOJIb30BAHUE TIPUOOPETEHHBIX 3HAHUN W YMEHHIl B MOBCEJHEBHOM >KM3HHM U1 YXOJla 3a PACTEHUSMH, JOMALIHUMH XUBOTHBIMH, 3a00ThI O
cOOCTBEHHOM 3/I0POBBE, OKa3aHUsl MEPBOM MOMOIIU cebe M OKPYKAIOIIKUM; OL[EHKU MOCIEACTBUN CBOEH NIEATEIBHOCTU MO OTHOIICHUIO K MPUPOTHOM
cpezne, COOCTBEHHOMY OpraHU3MYy, 3I0pPOBbIO APYTUX JIIOAEH; AJsi COOMIONEHUsI MPaBUJI MOBEICHUSI B OKPY)KAIOILIEH cpenie, HOpM 37I0pOBOTro obpasa
XKU3HU, TPOoPUIAKTUKY 3a00JIeBaHUM, TpaBMaTH3Ma U CTPECCOB, BpeIHbIX puBbluek, BUY-undexunu.

O0mas xapakTepucTHKA y4e0HOI0 npeaMeTa

IxonbHBIN KypC ouonorun 9 kmacca HaIIpaBJICH Ha (I)OpMI/IpOBaHI/IC Y ydaluxcsa Hpe,I[CTaBJ'IeHI/Iﬁ 00 OTIMYHTENLHBIX OCOOEHHOCTIX JKHBOM
Opupodnbl, €€ MHOFOO6pa3I/II/I 1 3BOJIFOIIMH. OT60p COACPIKAaHUA IMPOBCACH C YYCTOM Ky.]'IbTypOCOO6pa3HOFO nmoaxoaa, B COOTBCTCTBHU C KOTOPLIM
yqamuecsa OOJDKHBI OCBOUTH OCHOBHBIC 3HAHHUA U YMCHHSA, 3HAYUMBIC IS (1)OpMI/IpOBaHI/I${ O6H.[€I>i KYJIBTYPbI, COXpAaHCHUA Oprmanmeﬁ cpeanl U
COOCTBEHHOTO 340pOBbA, BOCTpC6OBaHHHe B IIOBCEIHEBHOM KHU3HU U HpaKTquCKOﬁ ACATCIBHOCTH. OCHOBy HN3Y4YCHUA KypcCa OMOJIOTUH COCTaBJISIOT
JKOJIOTO-3BOIIOIHMOHHBIN U (I)YHKI_[I/IOHaJ'IBHHﬁ IoAxoAbl, B COOTBETCTBUU C KOTOPBIMHU AKIICHTHI B U3YUCHUUN MHOF006paSI/I}I OPraHru3MOB IIEPCHOCATCH C
pPaccMOTpCHUA 0COOCHHOCTEH CTPOCHHA OTHCJIBHBIX HpeI[CTaBHTeHeﬁ Ha PACKpPBITHC NPOHCCCOB UX KUHCACATCIBHOCTH MU YCIOXHCHHUC B XOJIC
OBOJIIOIINH, HpI/ICHOCO6J'IeHHOCTI/I K cpeac O6I/ITaHI/ISI, POJIN B 9KOCHUCTCMaAX.

B 9 xmacce ydqamuecsa O606H_[aIOT 3HAHUSA O JXU3HU U YPOBHAX eé opraHusanuu, paCKpbIBatOT MUPOBO33PCHYCCKUC BOIIPOCHI O IMTPOUCXOKACHUU U



Pa3BUTHH )KU3HH Ha 3emiie, 0000MIAI0T U yIITYOJISI0T MOHSTHS 00 SBOJIIOIMOHHOM pa3BUTHH Oprann3MoB. [lomyueHHbIe OMOIOTHUECKUE 3HAHUS CIYKaT
OCHOBOHM TIpY PACCMOTPEHUHU JKOJIOTHH OpraHu3Ma, MOMYISluU, OnoreHo3a, ouocdepsl. 3aBepmaeTcs GopMUpPOBaHUE TOHATHS O Hoocdepe u 00
OTBETCTBEHHOCTH YeJIOBEKa 3a )KU3Hb Ha 3eMIIe.

[IpeeMcTBeHHBIE CBSI3M MEXAY pasaenaMd OOeCIeYMBalOT IIEIOCTHOCTh INKOJBHOTO Kypca OWOJIOTHMH, a €ro CoJep)KaHHue CIoCcOoOCTBYeT
(OpPMUPOBAHUIO BCECTOPOHHE PA3BUTON JIMYHOCTH, BIIAJICIONMICH OCHOBAMHU HAYYHBIX 3HAHWU, 0a3UPYIOMIUXCS HA OMOIEHTPUYECKOM MBIIIUICHUH, U
CIOCOOHOM TBOPYECKH MX UCIIOIB30BATh B COOTBETCTBHUH C 3aKOHAMH ITPUPOIBI U OOIICYESIIOBEUSCKUMH HPABCTBEHHBIMU IIEHHO CTSIMH.

N3yyenne OMOIOTHYECKOTO MaTepralia Mo3BOJISET PEHIaTh 3a/1a4H SKOJIOTUIECKOTO, SCTETUYECKOTO, MAaTPUOTHIECKOTO, (PU3HUECKOTO, TPYIOBOTO,
CaHUTAPHO-TUTHEHUYECKOTO, TMOJIOBOTO BOCIHHUTAHUS IIKOJIGHUKOB. 3HAKOMCTBO C KpacoToW mpuponsl PomuHbl, €€ pazHooOpasueM W 0OOTaTcTBOM
BBI3BIBAET YyBCTBO JIFOOBH K HEHl M OTBETCTBEHHOCTH 3a €€ COXPAaHHOCTh. YYalluecs JOJDKHBI XOPOIIIO MOHUMaTh, YTO COXPAHEHUE 3TOW KPAaCOThI TECHO
CBSI3aHO C JIEATENFHOCTHIO YenoBeka. OHU JIOJDKHBI 3HATH, YTO YEJIOBEK — YacTh PUPO/IBI, €T0 KHU3Hb 3aBUCUT OT HEE W TIOITOMY OH 00513aH COXPaHUTh
MPUPOLY Ui ce€0sl U MOCIETYIOIINX MTOKOJIEHUH JIFoNe.

[Ipu TTaHUPOBAHKUK YPOKOB MPEITyCMOTPEHBI Pa3IMIHbIC BUIBI ISATSIIPHOCTH U HX EIMHCTBO W B3aUMOCBSI3b, IIO3BOJISIONINE ONTUMAIBHO JIOCTHTaTh
pe3yabTaToB OOYJCHHS.

Jlyiss iproOpeTeHusT MPAKTHYECKIX HABBIKOB WM TIOBBINICHHS YPOBHS 3HAHUKM B pabOdyr0 MPOrpaMMy BKITFOUEHBI JTA0OPATOPHBIE M TMPAKTHYCCKUE
pabotsl, ipenycmoTperHsie [Ipumepnoit u aBropckoit (B.B.[laceunuka) nmporpammoii. JlabopatopHble B MPAKTHYECKHUE PAOOTHI, SBIISIOTCS dTallaMu
KOMOWHUPOBAaHHBIX YPOKOB M MOTYT OIIEHHUBATHCS 10 YCMOTPEHUIO yauTess. JlabopaTtopHbie U MpaKTHYECKUE pabOThI, pacCCYUTAaHHBIC HAa BECh YPOK,
OILICHUBAIOTCA B 0053aTE€ILHOM HOPSIKE.

Oco60e BHUMaHHE YIEJCHO MMO3HABATEILHON aKTUBHOCTH YUaIIUXCs, ©X MOTHBAIIUU K CAMOCTOSITEIbHOU ydeOHOM paboTe. B cBs3uM ¢ 3TUM npu
opraHusaiuu yueOHoIl, M03HaBaTeNbHOM JAESITEeNbHOCTH, MPeroaraeTcst paboTta ¢ TeTpaapio. B TeTpaas BKIIOUEHBI BOIPOCH U 33JaHUS, B TOM YHCIIE
1 B opme J1abopaTopHBIX paboT, MO3HABATEILHBIX 3a/1a4, TAOIHII], CXeM, HEMBIX PUCYHKOB.

Pabouas mporpamma opuentupoBana Ha yueOHuk B.B. [Taceunuk, A.A. Kamenckuii, I'.I. [lIsenioB. buosnorus 9 kmacc. U3n-Bo «IIpoceemnienune»,2016.



PaGouas mporpamma

Ne Hasanue TeM nporpammsl Koin-Bo Kon-Bouacos Kou-Bo Kou-
n/n 4acosB B pa0OoueiiniporpamMMe | 1a0OpaTOpPHBIX | BO
B aBTOPCKOM pabot naboparo
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pabo
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e
1. Bgenenwme. buonorus B cucteme Hayk 2 2 - -
2. |OCHOBBI IMTOJIOTUU-HAYKA O KIIETKE 10 10 2 1
3. |Pa3aMHOXEHME M MHAUBUAYAIHHOE Pa3BUTHE OPTaHU3MOB 5 5 - -
4. |OCHOBBI T€HETUKHU 10 10 2 1
5. |'eneruka yenoBeka 3 4 1 -
6. |OCHOBEI ceJIEKIINY U OMOTEXHOIOTUU 3 3 - -
7. [ DBOJIIOIIMOHHOE YYEHBE 15 15 1 1
8. |Bo3HUMKHOBEHHE M pa3BUTHUE )KU3HU Ha 3eMIie 4 4 - -
9. |B3auMOCBSI3U OPraHU3MOB U OKPYKaIOIIEH Cpeibl 10 15 3 3

VBenuueHo Ha 4 Jaca B pasaciie «BzanmMocss3u OPraHnu3smMoOB U 0pr>KaIOH_[eI71 Cpeabl» 3a CUéT pe3CpBa: 14. OTBOJUTCA HA ITPOBCACHUC HHaFHOCTquCKOﬁ
pa6OTI>I, 1 4. Ha 9KCKYpPCHHU, 1 4. PE3CPB K IlIaBaM «OcHOBBI LHUTOJIOTMHU-HAYKHU O KIICTKE» U «Pa3zMHoxenue u HHAUBUAYAJIIbHOC PA3BUTUC OPraHU3MOB).

B PE3YIIbTATC U3YUCHUSA OuoJorun YUYCHHUK HOJIZKCH 3HATBH/MIOHUMAThH

TpeGoBanus K YPOBHIO IOATOTOBKH yuaimuxes 9 kiacca

1. IIpHU3HAKU OMOJIOrHYECKUX 00BEKTOB: JKHBBIX OpraHu3MOB; TCHOB U XpOMOCOM; KJICTOK U OPraHU3MOB paCTeHHﬁ, JKHNBOTHBIX, FpI/I60B u 6aKTepPII>i;




MOMYIISNN; IKOCUCTEM H arpO3KOCUCTEM; OMOC(hEephl; paCTCHH, )KUBOTHBIX ¥ TPHOOB CBOETO PETHOHA;

2. CYIIHOCTDb 6I/IOJIOI‘I/I‘-ICCKI/IX MPOLECCCOB: O6M€H BCHICCTB U IIPECBPALICHUA SHCPTHUU, TUTAHUC, JbIXaHNUC, BBIACJICHUC, TPAHCIIOPT BCIICCTB,
POCT, pa3BUTUC, PA3MHOKCHUC, HACITICACTBCHHOCTb U UBMCHYNBOCTD, PETYIALUSA ) KU3HCACATCIIbHOCTHU Opraiu3mMa, pasapaKuMoCTb, KPyroBopoT
BCIHICCTB UITPCBpALICHUSA DHCPIrUH B 9KOCUCTECMAX,

3. 0COOCHHOCTH OpraHM3Ma YeJIOBEKa, €r0 CTPOCHUS, )KU3HEICATSIILHO CTH, BBICIIICH HEPBHOU JCSITEILHOCTH U TIOBEICHUS;
yMeTh O0bSICHATD:
poib 6rosoruu B GOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA, B TIPAKTHYECKOHN EATEIHHOCTH JIFONICH U CaMOTO YYCHHKA;
POJICTBO, OOITHOCTH MPOUCXOKACHUSI U IBOJIIOLUIO PACTEHUH U KUBOTHBIX (HAa IPUMEPE COMOCTABIECHUS OTAENIbHBIX IPYII);

POJIb PA3TUYHBIX OPTaHU3MOB B )KM3HU YEJIOBEKA U COOCTBEHHOM JIEATETHLHOCTH; B3aUMOCBS3H OPTaHU3MOB M OKPYXKAIOIIEH CPeJibl;0M0JIOrMIeCKOTO
pazHo00pa3us B coOXpaHeHUU OHochephl;

HEOOXOAMMOCTH 3aIIUTHI OKPYXKAIOIIEH CPEeIbI;

POACTBO YECJIIOBEKA C MIICKOIMUTAOIIIUMHA )KUBOTHBIMHU, MCCTO U POJIb YCJIOBEKA B IMTPHUPOJAC;B3aMMOCBA3H

YeJI0BeKa U OKPYKAIOIIEeH Cpelibl;
3aBUCHUMOCTb COOCTBEHHOTO 37I0POBbsSI OT COCTOSTHUSI OKPYKAIOIIEH CPeabl;

IMPHUYUHBI HACJICACTBCHHOCTU U USMCHYNBOCTH, ITPOABJICHUA HACIICACTBCHHBIX 3360J'I€B3HI/II7[, HUMMYHHUTETA Y YCJIIOBCKA,

POJIb TOPMOHOB U BUTAMHWHOB B OPraHU3ME;

U3y4yaThb OHOI0rHYecKHe 00beKThI M MPOLeCcChl: CTABUTH OMOJIOTMUECKHE IKCTIEPUMEHTHI, OMTUCHIBATH U OOBSICHITH PE3YJbTaThl ONBITOB; HAOIIOaTh3a
POCTOM U pa3BUTHEM PACTEHUHN U KUBOTHBIX, TOBEJCHUEM KUBOTHBIX, CE30HHBIMU U3MEHEHUSIMU B MPUPOJIC; PACCMaTPHUBATh HA TOTOBBIX
MUKpOTpenaparax U OnuchiBaTb OMOJIOTHYECKUE OObEKTHI;
pacno3HaBaTh U ONMUCHIBATH: HA TaOIMIIAX OCHOBHBIC YACTHU U OPTAHOUABI KIETKH, OpPraHbl U CUCTEMbI OPraHOB YEJIOBEKa; Ha )KUBBIX 00bEKTaxX U
TalJIMIax Opra’bl I[BETKOBOTO PACTEHHUS, OPraHbl U CUCTEMbI OPTaHOB KMBOTHBIX, PACTEHUS Pa3HBIX OTIENIOB, JKUBOTHBIX OTACIBHBIX THIIOB U KJIaCCOB;
HauboJiee pacpoCTPAHEHHbIE PACTEHUSI U )KUBOTHBIX CBOEH MECTHOCTH, KYJIbTYPHBIE PACTEHHSI U IOMAIIHUX >KMBOTHBIX, CheI00HbBIC U SIIOBUTHIE
rpuObl, OTACHBIE [Tl YeIOBEKa PAaCTeHUs U )KUBOTHBIE;

BBISIBJISITh U3MEHYMBOCTH OPraHU3MOB, ITPUCIIOCOOICHNS OPTaHU3MOB K Cpeie OOUTaHUs, TUIIBI B3aUMOICHCTBUS Pa3HBIX BUIOB B HKOCHUCTEME;
CPABHUBATH OHOJIOTHYeCKHUE 00beKThI (KJIETKH, TKAaHH, OPTaHbl U CUCTEMBI OPraHOB, OPraHU3MBbI, IPEJCTaBUTENEH OTACIbHBIX CHCTEMAaTHUECKUX
TPYIII) U AeTaTh BHIBOJIBI HA OCHOBE CPaBHEHMS;
onpenesiTb MPUHAIIC)KHOCTh OUOJIIOTHUECKUX 0OBEKTOB K OTPEACTICHHOM CHCTeMaTHIecKoi rpyme (Kiaccudukanus);
aHAJIM3MPOBATH U OLIEHUBATDb BO3JICHCTBUE (PAKTOPOB OKPYXKAIOIIEH cpelibl, (PaKTOpOB pHUCKa Ha 3I0POBBE, MOCIEACTBHUI IEATEIBHOCTH YEJIOBEKA B
AKOCHUCTEMAaX, BIUSHUE COOCTBEHHBIX MMOCTYKOB Ha )KUBbIE OPTaHU3MbI U 9KOCUCTEMBI;

NPOBOAUTH CAMOCTOSTEIbHBIN MOUCK OMOJIOTrHYeCcKOil HHPOPMAILIUK: HAXOIUTh B TEKCTE yYEOHHUKA OTIMYUTENbHBIE TPU3HAKUA OCHOBHBIX
CUCTEMATUYECKUX TPYII; B OMOIOTUYECKUX CIIOBAPSIX M CIIPABOYHHUKAX 3HAYCHHS OMOJIOTHYECKUX TEPMUHOB; B PA3IMYHBIX HCTOYHHKAX HEOOXOAUMYIO
UHGOPMAITUIO O KUBBIX OpraHU3Max (B TOM YHUCIIE C UCTIOJIb30BaHHEM HH(GOPMAIIMOHHBIX TEXHOJIOTHH);

HCIO0JIb30BATh NPHUOOpeTeHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOM 1esITeJIbHOCTH M ITOBCEIHEBHOM KM3HHU IS

- coOmronieHus: Mep MPoPUIAKTUKY 3a00JIeBaHU, BHI3BIBAEMBIX PACTEHUSMU, )KUBOTHBIMH, OAKTEpUSIMU, TpUOaMU U BUPYCAMH; TPaBMaTHU3Ma,



crpeccoB, BUU-uHbeknu, BpeqHbIX MPUBBIYEK (KYPEHHE, AIKOTOIM3M, HAPKOMAaHUs); HAPYIICHHSI OCAHKHU, 3PCHHUSI, CITyXa, UH(PEKIIMOHHBIX 1
MIPOCTYAHBIX 3200JIeBaHUI;

- OKa3aHUsl IIEPBOM MOMOIIH TP OTPABJICHHUH SJOBUTHIMH IPHOAMU, PACTCHUSMH, YKyCaX )KHBOTHBIX; IIPU TIPOCTYTHBIX
3a00JIeBaHUAX, 0)KOTAX,00MOPOKEHHUAXK, TPaBMaX, CIIACEHUH YTOTIAOIIETO;

- paIMoOHAJIBLHOM OpraHU3AIMH TPYAA U OTIbIXa, COOMIOICHMSI TPABUII TIOBEJCHHS B OKPYXKAIOIICH cpele;

- BBIPAIMBAHUS ¥ PA3MHOKCHHUS KYIIbTYPHBIX PACTEHUHN U JOMAIIIHUX KUBOTHBIX, YXOJIa 32 HUMU;

- IPOBE/ICHUS HAOIIOICHUH 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.

Conep:xanue

66 u/ron (2 u/Hen.)
Beenenne. buosorus B cucreme Hayk (2 4.)

buonorus xak Hayka. Mecto Ouosioruu B cucTeMe€ HayK. 3HaYeHHE OMOJIOTHH JUIsl MOHMMAHUS HAydYHOM KapTHUHBI MUpa. MeToapl GHOJIOrHYecKHX
uccnenopanuii. [lonstue «xu3Hbp». CoBpeMeHHbIE HayyHbI€ MPEACTABIEHUS O CYIIHOCTU KU3HU. 3HAYEHHE OMOJIOTMYECKOW HayKd B JESITeNhHOCTH
YeJI0BeKa.

JleMOHCTpalMM: OPTPETHI YIEHBIX-01O0JIOTOB; cxeMa «CBsA3b OMOIOTUH C IPYTUMHU HAyKaMU».

I'maBa 1. OcHOBBI IUTOJIOTHH - HAyKH 0 KJeTke ( 10 4.)

[Ipenmer, 3aga4n ¥ METOABI MCCIICTOBAHUS ITUTOJIOTUH KaK HayKH. VICTOpUS OTKPBITUS U U3ydeHUs KieTKH. OCHOBHBIC TIOJIOKEHHUS KJIIETOUHON TEOPHUH.
3HaueHUE ITUTOJIOTHUYECCKUX MCCICIOBAHUHN TSI Pa3BUTHsI OUOJIOTHH M IPYTHX OMOJIOTHYECKUX HAyK, MEIUIIMHBI, CETLCKOTO XO35HCTRA.

Knetka kak cTpykrypHas v QyHKIMOHAIbHAS €IUHHIIA )KUBOTO. XUMHUECKUM cocTaB KieTKH. OCHOBHBIE KOMIIOHEHTHI KiIeTKU. CTpoeHrne MeMOpaH u
anpa, ux QyHkuuu. LluToniasma u oCHOBHbIE opraHouibl. X pyHKIIUU B KIIETKE.

Oco0OeHHOCTH CTPOEHHUS KIETOK OaKTepuil, rpu0OB, )KUBOTHBIX U pacTeHHil. Bupychi.

OOMeH BeliecTB U MpeBpalieHus dHeprusi B KieTke. CrnocoObl MOMyueHUs: OPraHuYecKuX BEUIECTB: aBTOTPOdbl U rereporpodnl. DOTOCHHTES, €ro
KOCMHUYECKas poJib B Onocdepe.

buocuntes 6enkoB. [lonstue o rene. JIHK - ucrounuk renerndyeckoit napopmarmu. ['eHeTnueckuii ko, MaTpuyHbIi PUHIUIT OMOCHHTE3a OSITKOB.
O6pazoBanue PHK no marpune JIHK. Perymsiuus Ouocuntesa.

IlonsThe 0 TrOMEOCTa3¢C, peryisnus NpoueCCoB MPEBpAICHNA BCIICCTB U DHEPTHUU B KIICTKEC.

IleMOHCTpaIII/II/II MUKpOIIperaparbl KJICTOK paCTeHI/Iﬁ U JKUBOTHBIX; MOJCJIb KIICTKU; OIIBIThI, HJIJIFOCTPUPYIOIIHUEC ITPOLIECC (bOTOCI/IHTe?»a; MOACIN PHK
n Z[HK, PAa3JIMIHBIX MOJICKYJI U BUPYCHBIX YaCTHIL;, CXEMa HYTeﬁ MeTaboJIn3Ma B KJICTKEC, MOACIb-allIlJInKaluA «CuHTe3 OemKkay.

JlabopaTropHbie padoThI:



CrpocHre dYKapHOTHIECKUX KIETOK Y PACTCHHIA, )KUBOTHBIX, TPHOOB M MTPOKAPHUOTUICCKUX KIETOK Y OAKTEpHIA.
I'apa 2. PazMHoKeHMe H HHIHBHIYAJIbHOE pa3BuTHE (OHTOreHe3) opranu3mMoB (5 4.)

CamoBocIpon3BeieHHe - BceoOlee CBOMCTBO XUBOT0. DOPMBI pa3MHOXKEHHS OPraHU3MOB. becronoe pa3MHOXkeHHe U ero TUIbl. MHUTO3 Kak OCHOBa
0ecrosI0ro pa3MHOXKEHHUS M POCTAa MHOTOKJIETOYHBIX OPTaHU3MOB, €r0 OMOJIOTHYECKOe 3HAUCHHE.

[TonoBoe pazmHokeHue. Meio3, ero 6MoJ0rnyeckoe 3HaueHue. bruoiornieckoe 3Ha4eHe OTUI0A0TBOPEHUS.

[ToHsTHE MHAMBUTYaILHOTO Pa3BUTHSI (OHTOT€HE3a) Y PACTUTENBHBIX M )KUBOTHBIX OpraHU3MoB. Jlenenue, poct, auddepeHnuanus KIeToK, OpraHoreHes,
pa3MHOXKEHHUE, cTapeHue, cMepTh ocoleil. BrnusHue (akTopoB BHEUIHEH Cpelbl Ha pa3BUTHE 3apoAbllla. YPOBHHM MHPUCIOCOONIEHUS OpraHu3Ma K
HU3MCHAIOIUMCA YCIIOBHAM.

JeMoHcTpanuu:TaONMIIbI, WUTIOCTPUPYIOIINE BHUABI OECHOJIOTO M IOJIOBOTO Pa3MHOXKEHMS, SMOPHOHAIBHOTO U MOCTAMOPHOHAIBHOTO Pa3BUTHUS
BBICIIMX PACTEHUH, CXOJICTBO 3apO/IbIlIel TO3BOHOYHBIX KMBOTHBIX; CXEMbl MUTO3a U MeHo3a.

I'maBa 3. OcHoBbl reneruxu (10 4.)

I'eneTnka xak orpaciabs Ouonornyeckoit Hayku. MicTopust pa3BUTHS TeHETUKH. 3aKOHOMEPHOCTH HACJIEIOBAHUS MTPU3HAKOB KUBBIX OPraHu3MoB. PaboTsil.
Mengens. Metoapl UCCIENOBaHUS HACIEACTBEHHOCTH. | MOpUIOIIOTHUECKUN METO M3Y4YeHHS! HACIEACTBEHHOCTH. MOHOTHOPHUIHOE CKpEIIUBAHUE.
3akoH JAOMUHHpOBaHMs. 3akoH pacuierieHus. [lonHoe M HemolHOe AOMUHHpOBaHHE. 3aKOH YUCTOTHI TAMET M €ro LUTOJOrHYeckoe 000CHOBaHUE.
®enotun M reHotun. ['eHernueckoe onpezaeneHue nona. [eHeTMdecKkas CTPyKTypa MOJIOBBIX XpoMocoMm. HacnmenoBanue mpu3HAKoB, CHEIJIEHHBIX C
MOJIOM. XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTH. | eHOTUII KaK LIeJI0CTHAsI CUCTEMA.

OcHoBHbIE (POPMBI U3MEHYMBOCTH. | eHOTUTIMYECKAsT H3MEHYUBOCTh. MyTanuu. [IprudnHbI 1 9acToTa MyTaIluid, MyTareHHbIe (paKTOPbI. DBOIIOIMOHHA S
poinb myTtanuii. KomObuHaTiBHAS H3MEHUMBOCTh. BO3HUKHOBEHHE Pa3IMYHBIX KOMOWHAIIMN T€HOB U UX POJIb B CO3JJAHUH F€HETUYECKOT0 pa3HOO0 pa3usiB
npesenax Bujaa. JBONIOIMOHHOE 3HaueHne KOMOMHATUBHON W3MEeHYUBOCTH. DeHoTunuyeckas, Wik MoAu(pUKalMoHHas, U3MEHYUBOCTh. Poib ycnoBuii
BHEIIHEH cpenibl B pa3BUTHH U MPOSBICHUU MIPU3HAKOB U CBOWCTB.

I[CMOHCTpaIII/II/I: MOACIU-alIlJIMKAIMKY, WITIOCTPUPYIOIHUE 3aKOHbI HACIECACTBCHHOCTH, IIEPEKPECT XPOMOCOM; PE3YIbTAThI OIIBITOB, IOKA3bBIBAIOIIUX
BINAHHUC YCJIOBI/Iﬁ cpeabl HAa UBMCHUYUBOCTb OPIraHU3MOB; rep6apHLIe Marepualibl, KOJUICKIUH, MYJIIST)KU FI/I6pI/I,I[HBIX, IOJIMIINIONIHBIX paCTeHI/Iﬁ.

JlaGopaTopHblie padoThI:

N3ydenne n3MEHYMBOCTH y PaCTEHUI U KUBOTHBIX.
N3ydenue ¢heHOTUTIOB pacTEeHUH.

[IpakTrueckas pabora:

Pemenune reneTnueckux 3aau.

I'naBa 4. I'eneTnka yesoBeka (3 4.)



MeToabl HU3Yy4YCHHA HACJICACTBCHHOCTH YCJIOBCKA. T'enernueckoe pa3H006pa3He JelloBeKa. | eHeTHYeCKHue OCHOBEI 310pOBbA. Bausxue CpCabl Ha
TCHCTUYCCKOC 3I0POBLC YCIIOBCKA. I'enetnueckue Oone3nu. ['eHorun u 310pPOBLEC YCIIOBCKA.

I[eMOHCTpaIII/II/I: XPOMOCOMHBIC AaHOMAJIMHU YC€JIOBCKA U UX (1)€HOTI/IHI/I‘~ICCKI/IG IMPOABJICHHA.
JladopaTopHas padora:
CocragieHnue po/10CIOBHBIX.

I'naBa 5. OBosmonuonHoe yuenue (15 4.)

VYyenue 00 3BonrOIMM opranudeckoro mupa. Y. JlapBUH - OCHOBOIIOJIO)KHUK YU€HHUs 00 3BONIONUH. J[BWXKYyIIME CUIIBI M PE3YIbTaThl 3BOJIOLUH.
VYenoxHeHne pacTeHUH U )KMBOTHBIX B IIPOLIECCE IBOJIOIMH. bronorndyeckoe pazHooOpa3ne Kak 0CHOBa yCTOMUMBOCTU OHOC(epsl, pe3yibTaT 3BOJIOLKY.
CyIIHOCTB 3BOJIOIMOHHOTO M0/1X0/1a K U3YYEHHIO )KUBBIX OPTaHHU3MOB.

Bua. Kputepuu Buga. Bunooopaszosanue. [lonsitue mukpossomtonun. [lomymsiimnonHas ctpyktypa Buaa. [lomymsius kak sneMeHTapHas SBOJIOIMOHHAS
eauHuIa. DakTopsl SBOJIOIUHU U UX XapaAKTEPHUCTUKA.

JIBHKyIIHE CUIIBI M PE3YIIBTAThI YBOJIFOLUH.

EctectBeHHBIl OTOOp - IBMXKYIIAs W HampaBlsollas cuila 3BONOLMHU. bopbba 3a cyliecTBOBaHHME KaK OCHOBAa €CTECTBEHHOro orbopa. Poib
€CTECTBEHHOTr0 0TO0Pa B (POPMHUPOBAHUH HOBBIX CBOMCTB, IPU3HAKOB M HOBBIX BUJIOB.

Bo3nukHOBEeHME amanTaliiii ¥ KX OTHOCHUTEIBHBIN XapakTep. BzauMonprcnocoOneHHOCTh BUAOB KaK pe3ylbTaT IeUCTBHUS €CTECTBEHHOTO 0TOODA.

3HayeHHe 3HAHUK O MHUKPOSBONIONMH Ui YIPaBICHUS NPUPOTHBIMUA MOMYISIIHUIMH, pEIIeHUs MHpoOiaeM OXpaHbl MPUPOAbI U PALMOHAIBHOTO
MIPUPOJIOTIOIH30BAHHUS.

[Tonsite o MakposBomoni. COOTHECEHHWE MUKPO- U MaKpOdSBOJIIOIHMH. YCIOKHEHHE PACTEHUI U )KUBOTHBIX B Mpoliecce 3Boounu. bruojoruueckoe
pa3zHooOpa3ue Kak OCHOBa YCTOWYUBOCTH OHUochepsl, pe3yabTar SBOJIIOLUH.

HGMOHCTpaHI/II/Ii KUBBIC paCTCHHA U )KMBOTHBIC, rep6apHHe OK3EMILIAPBI MU KOJUICKIWHA JXKMBOTHBIX, ITOKA3bIBAOINE WHANBUAYAJIbHYIO U3SMCHUYUBOCTE U
pa3Hoo6pa3He COPTOB KYJIIBTYPHBIX paCTeHI/Iﬁ U Iopoa AOMAITHUX KUBOTHBIX, a TAKIKE PE3YJIbTAThI HpI/ICHOCO6H€HHOCTI/I OpPraHn3smMoB K CpeI[eO6I/ITaHI/IH
" pE3yJIbTAaThbl BI/II[OO6paSOBaHI/IH; CXEMbI, WJUIFOCTPUPYIOHIHUEC IMPOLECChI BI/II[OO6paSOBaHI/I$I U COOTHOLICHUC HYTeﬁ HporpecanHoﬁ OMOJIOTMYECKOH
3BOJIFOLINH.

JlaGopaTopHnas padora:
N3ydenune npucrnocoOIeHHOCTH OPTaHU3MOB K Cpeie 0OUTaHMUS.
I'naBa 6. OcHOBBI ceJieKIIUH U OHOoTexHOoI0ruH (3 41.)

321,[[21‘11/1 M METOJBI ceneKunu. I eHeTnka Kak Hay4YHas OCHOBA CCJICKIIMU OPraHU3MOB. I[OCTI/I)KCHI/IH MHpOBOfI 1 OT€YECTBEHHOM CEJICKIIUH.



JleMOHCTpau: pacTeHus, repOapHble SIK3EMIUIAPHI, MYISDKH, TaOIHIIbI, GOTOrpaduu, HIUTIOCTPUPYIOIINE PE3yNIbTaThl CEIEKIIMOHHON PadoThI;
HOPTPETHI CENEKIIMOHEPOB.

I'naBa 7. Bo3HUKHOBeHHe U pa3BUTHE KH3HU Ha 3emuie (4 4.)
B3misizibl, rUIIOTE3bI U TEOPUU O IPOUCX0KIEHUH KU3HU. OpraHMuecKuil MUp Kak pe3ybTar 3BoJoLuu. VicTopust pa3BUTHS OpraHuyeCcKoro MUpa.

JleMOHCTpalMHM: OKAaMEHEJIOCTH, OTIEeYaTKH PACTCHWH M YXUBOTHBIX B JIPEBHHX IOPOAAX; PENPOAYKLIMU KapTHUH, OTpaxaromux ¢iuopy u ¢ayHy
Pa3JIMYHBIX 3P U IIEPUOJIOB.

I'naBa 8. B3anmMocBsi31 OpraHu3MoB U OKpY:Kamouleii cpeanl (16 4.)

Oxpyxaromiasi cpefia - UCTOYHHK BEMISCTB, dHEPruM W WHGOpMAIU. DKOJOTHsS, KaK Hayka. BiusHHE 3KOJIOTHYecKuX (PaKTOpOB HA OPTaHU3MEIL.
[TpucmocoOaeHus OpraHu3MOB K Pa3IMIHBIM IKOJIOTHISCKUM (akTopam. [Tomymsius. TUIsl B3auMOICHCTBYS TIOMY/ISAIIUN pa3HbIX BUAOB (KOHKYPCHIHS,
XUITHIYECTBO, CHMONO03, TTApa3UTU3M).

DKOCHCTeMHasl OpraHHu3alys >KUBOW MpHUponbl. DKocucTeMbl. Ponb mpousBoauTeneld, moTpeOuTeneil U paspylnTenel OpraHMuYeCKUX BeElIeCTB B
HKOCUCTEMAX U KPyroBOpOTE BellecTB B nipupoe. [lumessie cBa3u B sxkocucreMe. OCOOEHHOCTH arpO3KOCHCTEM.

buocdepa - mmobanpHas skocucrema. B.M. BepHaackuii - 0CHOBOMOJIOKHHMK Y4eHHS O Omocdepe. Poinp demoBeka B Omocdepe. DKOIOTHYECKHE
poOJIeMbl, MX BIMSHUEC Ha KHU3Hb 4eoBeka. [1ociaecTBHS NesSTETbHOCTH YEIOBEKa B AKOCUCTEMaX, BIIMSIHHE €r0 MOCTYIKOB Ha )KMBBIC OPraHHM3MbI U
9KOCUCTEMBI.

JlemMoHcTpauMu: TaOIUIbI, WIUTIOCTPUPYIONINE CTPYKTYpY Onocdepsl; cxeMa KpyroBOpOoTa BEIIESCTB M IMPEBpAIlCHHS dHEpruu B Ouocdepe; cxema
BIIMSIHUSL XO3SIICTBEHHOH JISATEIILHOCTH YeJIOBEKa Ha MPUPO.LY; MOJIeTb-alTuIHKaIus «bruocdepa u 4eaoBek»; KapThl 3aoBeTHIKOB Poccum.

JlaGopaTopHblie padoThI:

CrpoeHue pacTeHul B CBSI3U C YCIOBUSMU SKH3HHU.

[Toxcuer MHAEKCOB MIIOTHOCTH JJIsl ONIPECIIEHHBIX BUJOB PACTEHUH.

Brigenenue nuieBsIx 1enei B ICKYCCTBEHHOM sKocucTeMe (Ha MpUMepe akBapuyMma).
I[IpakTuyeckue padoTbi:

Habmronenus 3a ce30HHBIMU H3MEHEHUSIMU B )KMBOM MPUPOJIE.

CocraBieHue cxeM Mepeaayn BeeCTB U SHEePruu (1ierel MUTaHus).

BersBieHne npucnocoOieHni opraHu3MoB K cpefe oOuTaHMs (Ha KOHKPETHBIX MpHMepax), TUIOB B3aMMOJEHCTBHS MOMY/SLMNA pa3sHbIX BHUJOB B
KOHKPETHOM 3KOCHUCTEME.



AHanmu3 ¥ oleHKa BIMAHUSA (DAKTOPOB OKPYKAIOLIEH Cpenbl, (PaKTOPOB PHCKA HA 3I0POBHE, MOCICICTBHHA AEATEIBHOCTH YEIOBEKa B SKOCHCTEMaX,
COOCTBEHHBIX IOCTYIIKOB Ha KUBBIE OPraHU3MbI 1 SKOCUCTEMBI.

IKCKYypCHA:

Cpena >kxu3HH U ee OOUTaTeNH.

Y4yeOHO-TEeMaTHYECKHUH IUIaH B 9 Ki1acce

No 1 Koun-Bo yacos Konrp. n IIpakt. n
n/m e ABTOpCKasmporpamma Pabouas TECTOB. nabop.
M nporpamma | paloThbI paboThl
a
1. Brenenwne. buonorus B cucteme Hayk 2 2 - -
2. OCHOBBI IUTOJIOTUH-HAYKE O KIIETKE 10 10 1 -
3. Pa3mMHOXeHNE U HHIUBUAYAIBHOE 5 5 - 1
pa3BUTHE OPraHU3MOB
4. OCHOBBI T€HETUKHU 10 10 - 1
5. ['eneTrka yenoBeka 4 4 1 -
6. OCHOBBI CENEKIIMHU U OMOTEXHOJIIOTHHA 3 3 - -
7. DBOJIIOIIMOHHOE YUCHUE 15 15 1 1
8. Bo3HUKHOBEHME U Pa3BUTHE KU3HU HA 4 4 1 -
3emie
9. B3anMocCBs31 OpraHu3MoB U 13 13 1 1
OKPYKaOIIEeH Cpeabl
Wroro: 66 66 5 4

JlabopaTopHbie padoThI:

1. CrpoeHue KIeToK.

IIpakTHyeckasi 4acTh MO OGMOJIOTHH

2. 3ydyenue penorumnos pacteHus. M3ydenne MoanpukanMoHHON U3MEHYMBOCTH U ITOCTPOCHHUE BapHAIlMOHHOMN KPUBOH.

3. I/I3y‘{eHI/IC HpI/ICHOCO6J'ICHHOCTI/I OopraHu3Ma K Cpeac oOuTaHus.

4. N3yyeHue npucnocoOiIeHnit OpraHu3MoB K ONpeIeIeHHON cpeie OOUTaHuUs.




5. CTpoeHue pacTeHUM B CBS3H C YCIOBHUSIMU JKU3HU.



6. Onucanue HKOJIOTUIECKON HUIIM OpraHu3Ma.

7. BoisiBIeHHE MUILEBBIX LIETIEH B UCKYCCTBEHHOM IKOCHCTEME HA IIPUMEPE aKBapruyMa.
IIpakTnuyeckune padorsbi:

1. Pemenne reHeTUYECKHX 3a/1a4 HA MOHOTHOPHUIHOE CKPELIBAHNUE.

2. CocraBneHHe poJI0CIOBHBIX.

3. BeIsiBeHrE TUTIOB B3aWMO/ICHCTBUS MOTYIISIIIMNA pa3HBIX BUJIOB B KOHKPETHON 9KOCHUCTEME.
4. CocTaBiieHue CXeM Tepe/iaud BEIIeCTB U SHEPTHH.

quﬁﬂo-MeTwmquKnﬁ KOMILJIEKT

1. [Taceunnk B.B. «IIporpaMMbI 0CHOBHOTO 00IIIET0 00pa30BaHUs IO OMOJIOTHI JUTS ydaruxcs 5-9 kiaccoB 00meo0pa3oBaTeIbHBIX
yupexaeHui, n3narenscTBo «IIpocsemenuey, 20011 rox.
2. [Taceunuk B.B., Kamenckuii A.A., llIsenos I'.I"., YueOuuk ay1s1 00ieoOpazoBaTelbHBIX yapexaennii 9 kinace, buonorus, Mockga,

«[Ipoceemenne»,2016 rog.

3. [Taceunuk B.B., Kamenckuit A.A., llIsenos I'.I'., Pabouas Terpans no 6uonorun 9 ximacce. M3a-so «IIpocsemenuey, 2016.

4. TTaceunuk B.B Ypoxu 6nonoruu 9 kiace, M. [Ipocsemienue, 2014.

5. buonorusa. Pazsepayroe temarnueckoe miianupoBanue. Y MK «JIunus xuzan» non penakuueit B.B. [laceunuka. Temarnueckoe
maHupoBanue 5-11 kmaccwl, Bonrorpan, nznarensctBo «Yuurtensby, 2011 rox
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Pelienue remeTnyeckux 3ajaad.
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IIpakTuyeckasi pa6ora Ne 1 «Pemenune reneTnuecKkux
3a]1a4 HAMOHOTHOPHUIHOE CKpELIBaHUEY.
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B KomOnHarnBHAs U3MEHUYUBOCTb.

m21,8.3*




26

5w

O & S N0 @Ko Hd00 I I 0ON0 00O UvFr 9Mmg W
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27 O06o6marommii ypok u TecTupoBanue 1o rase «OCHOBBI
TCHETHUKI.
I'maBa 4. I'eHeTnKa 4ejioBeka -4 yaca
28 MeTo/1b1 U3ydeHUsT HACIEICTBEHHOCTH Y€JI0BEKA. m.23,8.%c.87
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[IpakTnueckas padora Ne2 «CocraBneHue
POIOCIIOBHBIXY.

NunuBunyanbHbIe
3aaHus

30

T'enotun u 340pPOBbLC UCIIOBCKA.

m.24,8.!







31

O6o0marommii ypok 1o rase «l eHeTrnka yeIoBeKa.

I'maBa 5. OcHOBBI ceJIeKIUY U
OMOTEXHOJIOrMH -39aca

32

OcCHOBEI ceneKuu. MeToab!I CENEKIINU

m.25,8.%u !1¢.95
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I[OCTI/I)KGHI/IH MHpOBOﬁ M OT€YECTBEHHOM CCJIICKIIHUU.

m.26,8.* u !¢.99
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broTexHOIOTHA: TOCTUKEHUS U IEPCIIEKTUBBI
pa3Butusa. Meton KynsTypbiTkane. Kinonnposanue

m.27,8.*%u !c.103
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I'naBa 6. DBoJIIOMOHHOE YueHHe -15 yacoB

35
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VYuenue 00 OBOJIIOIUHA OPTaHNYCCKOro Mupa.

m.28,8.1,2%¢.109
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DpommononHas Teopus Y. JlapBuHa.

n.28,8.!¢.109
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Bun. Kpurepun Buna.

n.29,8.1,2*
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[TomynsiuMoHHas CTPyKTypa BUA.

m.30,8.* ulc.113
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Bunoo0bpa3zoBanue.

m.31,8.!c.117
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m.31,c.114




usi
41 O06o0menne MaTepuaia 1 TECTUPOBAaHHUE 110 TEMaM
«YueHnue 00 3BONIOLUHOPraHUYEcKOro Mupa. Bus.
Kpurepuu Buna. BugoobpazoBanue».
42 bopw0a 3a cymiecTBoBaHNE M €CTECTBEHHBIN 0TOOp — .32 noc.120

ABVIKYHIUCCA CUIIBISBOJIIOIUH.







43

X

EcrectBennsrii otoop.

c.120- 121,8.1,2*




44

AnanTanus Kak pe3yabTaT eCTECTBEHHOTo 0TOopa.

m.33(1,2.)
B.1*c.125
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B3anmMornpucnoco6aeHHOCTh BUIOB KaK PE3yibTar
eV CTBHS €CTECTBEHHOTO

1.33(3,4)

otbopa.

B.2*u lc.125




46 JlaGopaTtopnas paGora Ne 3 «/3yuenue
PUCIIOCOOJICHHOCTH OPraHU3MOB KCpeJle OOMTaHUSY.
47 Ypox cemunap «CoBpeMeHHbIE TPOOIEMBI TEOPUU m.34(1,2)

OBOJIOIHUN.







48

Ypok cemunap «CoBpeMEeHHbIE TPOOIEMBI
TEOPHUH IBOJIOIIH. DBOIIOLMOHHAS TEOPHUS
K.b. Jlamapkay.

1.34(3,4)







u
49 O06o01eHne MaTepuaa M TeCT 110 IIaBe
«OBOIIOIMOHHOE YUCHHUEY.
I'aBa 7. Bo3dHMKHOBEeHMe U Pa3BUTHE )KM3HH HA
3emuie -4uaca
50 B3misiibl, rHnoTe3sl U TEOPUU O MPOUCXOKIEHUH KU3ZHH. n.35,8.* ulc.133
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51

Opranndeckuil MUp Kak pe3ylbTaT SBOJIIOLHH.

m.36,8.!
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52

HcTopus pa3BUTHS OpraHUYECKOTO MHUpA.

m.37,8.* ulc.141




53

II

Ypoxk-cemunap «lIpoucxoxaeHue u pa3BUTHE )XU3HHU Ha
3emiey.

.38







I'naBa 8. B3anMocBsI3u OPraHu3MoOB U OKpY:Kalouiei
cpeabl -154acoB
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Oxosiorus Kak Hayka. Jlaboparopnasi padora Ne
4 «3yuenune npucnocoo6IeHnit OpraHu3MOB K
onpeAenEHHoM cpenie OOuTaHUs (HAKOHKPETHBIX
IpuUMepax)».

m.39,8.* u!c.149
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Bnusinue sxonornyeckux (pakTropoB Ha OPraHU3MBI.
JlaGopaTopHasi padora
Ne 5 «CTpoeHne pacTeHU B CBSI3U C YCTIOBUSMH KU3HW.

.40 u B.
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Oxosornyeckas Hua. Jlaboparopuas
padora Ne 6 «OnrcaHUe3KOIOTNYECKON
HUIIY OPTraHU3May.

n.41 u B.
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Crpykrypa nonymsiuuii. Tunsl B3auMo1eCTBUA
nonyasanui pa3usix BuoB. [lpakTuyeckast padora Ne 3
«BBbIsIBIICHME TUIIOB B3aUMOACHCTBUS TOMYISAUANA pa3HbIX
BUJIOB B KOHKPETHOM 3KOCUCTEME.

n.42 u B.11.43
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58

Briienste cymecTBeHHbIE IPU3HAKUIKOCcUCTeMBI. KimaccnumpoBarh 9K0CHUCTEMBI
DKocHUCTeMHas opraHu3anus npuposl. KomnoneHTs! axocucteM. CTpyKTypasKOCUCTEM.

1.44,45
59
Bboiensats npu3Haku MporeccoB 0OMeHaBEIIECTB, KPYTOBOPOTA BEIICCTB.
[ToTOK 3HEPrUM U MHUIIEBBIC IETTH
.46

60

BoiaensTe npu3HaKu npoieccoB 0OMeHaBelIeCTB, KPyroBOPOTa BEIIECTB.
IpakTHyeckasi padora Ne 4 «CocTaBieHUe CXeM Mepeadn BEIeCTB UIHEPTUH (TIeTIeH TUTaHUs)».
COCTaBI/ITI)HeHI/I IIUTaHUsA

61-62

BrIsBIATH CyllleCTBEHHbIE MPU3HAKN UCKYC. 3KocucTeM. CpaBHUBATH IPUPOIHBIE U UCKYCCTBEHHBIE SKOCUCTEMBI, JIeJIaTh BHIBOIbIHA OCHOBE CPABHEHUSI.
[IpuBoauTH NOKa3aTeNbCTBA (apryMEeHTAaIMs) HEOOX0IUMOCTH 3aIllUThI OKPYXKAIOLIEH cpebl

HckyccTBeHHbIe 3K0cucTeMbl. JIabopaTopHasi padora Ne 7 «BbIsiBI€HUENMIIEBBIX 1IENIEH B HCKYCCTBEHHOM SKOCHCTEME Ha MPUMEPE AKBAPUYMay.
n.47

DKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOCTH.
.49
63-64

Hpe,Z[CTaBI/ITL PE3yIbTaThl CBOCTOUCCIICAOBAHU. CDOpMYJ'II/IpOBaTL,
APTrYMCHTHUPOBATH U OTCTAMBATH CBOC MHCHUC

Hrorosas xondepennus «B3auMocBa31 OpraHu3MoB U OKpYKaroIelcpebly. 3aiuTa 3K0JIOTHYeCKOro MpoeKTa.
.50

O000marommii ypoxk 1 TECTUPOBaHUE 1O I1aBe 8§ «B3auMOCBI3MOPraHU3MOB U OKPYKAIOIIEH CPEIb».
MNosTOPUTL
n.39-50
65-66

[ToBTOpenue mo rmase «OCHOBBI IUTOJIOTHH — HAYKHU O KJIeTKe». [I0IroTOBKaK NTOTOBOM KOHTPOIBHOM padoTe.
NunuBuayanpHbIe 3aJaHUS



JJIs TIOATOTOBKH K K.D.
HroroBas koHTpOJBHAS paboTa 3a Kypc 9 kimacca.
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