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IHosicHuTe IbHAA 3aIIMCKA

Pabouas nporpamma yyebHOro Kypca 6nonoruu 9 kiacca coctaBjieHa Ha OCHOBE IMPOrpaMMbI 1o Ouonorun st 5-9 kiaccoB aBTopa: CHBOria3oB
B. W. buonorus. Paboune mporpammel. [Ipenmernas nuaus ydeOnukoB CuBornazoBa B. M. 5—9 xmaccer: yue6. mocobue it o0meoOpas3oBart.
opranmzanmii / B. W. CuBormazoB. — M.: IIpocBemenune, 2019r. u cooTBeTCTBYeT  MONOXKEHHSAM  DeaepaqbHOrO0  roOCyJapCTBEHHOTO
00pa3oBaTEeNbHOIO CTaHJIapTa OCHOBHOTO 0OIIero oOpa3oBaHUs, B TOM YHCJe TPEOOBAaHMIM K pe3yJbTaTaM OCBOCHMsI OCHOBHOI 0Opa3oBaTenbHON
nporpamMmsbl, (QyHIAMEHTAILHOMY SIPY CoAepkaHusi oOmero obOpaszoBanus, [IpumepHoit mporpamme mo Oumosoruu. [IporpamMmma oTpaxkaer uaeu
u rnonoxeHus KoHuenuuu AyXOBHO - HPABCTBEHHOTO Pa3BUTHS M BOCIUTAHUS JMYHOCTH rpaxaanuHa Poccuu, Ilporpammsl dhopmupoBaHus
YHUBEpCAJbHBIX Yy4ueOHbIX aedcTBuil (YVY/]), COCTaBIAIOLIMX OCHOBY JJsi CaMOpPA3BUTUS M HENPEPBIBHOIO  00pa3oBaHMs,  BBIPaOOTKU
KOMMYHHKATHBHBIX KaueCTB, IEIOCTHOCTH OOIIEKYIBTYPHOTO, JTUYHOCTHOTO U MTO3HABATENLHOIO PA3BUTHS yUaITUXCS.

Cucrema ypoOKOB COpHUEHTHPOBAaHAa HE CTOJNBKO Ha TNepefadyy TOTOBBIX 3HAaHUN, CKOJIbKO Ha (OpMUpOBaHHWE AaKTUBHOM JIMYHOCTH,
MOTHBUPOBAHHOM K camooOpa3oBaHuto. Ocoboe BHMMaHHUE YyJENSeTCs MMO3HABAaTEIbHOM aKTMBHOCTH YyYalllUXCs, Pa3BUTHE TBOPYECKMX YMEHH,
Hay4YHOI'O MUPOBO33PEHNUS, TYMAaHHOCTH, 3KOJIOTUYECKON KYJIbTYPBHI.

[IpuHIMIBEl 0TOOpPa OCHOBHOI'O M JIOMIOJHUTEIBHOI'O CO/IEP KAHUSI CBS3aHbl C MMPEEMCTBEHHOCTHIO I1esiel 00pa30BaHUs Ha Pa3UYHBIX YPOBHSX
o0y4yeHus, JIOTHKOW BHYTPUIIPEAMETHBIX CBS3€i, C BO3PAaCTHBIMH OCOOEHHOCTAMHU pa3BuThus ydamuxcs. Colep)kaHue Kypca HampaBlIEHO Ha
obecrieueHne YMOLMOHAIbHO-1IIEHHOCTHOTI'O IOHUMAHMS BBICOKOM 3HAaYMMOCTH JKH3HM, LIEHHOCTH 3HaHMsI O CBOEOOpA3UU LIapCTB )KUBOTHBIX, PACTEHUI,
rpu0oB U OakTepuil B cucreMe OMOJOTMYEeCKHX 3HaHWM, Ha (OpMUPOBAHHWE HAYyYHOM KapTHUHBI MHpa, a TaK k€ Ha (OPMUPOBAHUE CIIOCOOHOCTHU
UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS B IPAKTUUYECKON JESTENbHOCTH.

JlnarHocTupoBaHHE pe3yJbTATOB IPEANOIAraeTcs Yepe3 MHCIOIb30BAHUE YPOYHONO M TEMAaTUYECKOrO TECTHUPOBAHMS, BBIIIOJIHEHHE
WHAUBUAYaAJIbHBIX U TBOPUYECKHUX 3aJaHHI, IPOBE/IEHUE J1ab0OpaTOPHBIX padoT, SKCKYPCHUH, 3aIIUThI TPOEKTOB.

CpencrBamu peanuzanuu pabodeil mporpammsl siensoTes YMK Cosornazor B.U, marepuansHo-Texnudeckoe obopynoanue Lentpa «Touka
pocTay, TUIAKTHYECKUN MaTepual o OHOIOTHH.

JlocTKeHHIO pe3ysbTaTOB OOYYEHHs YYallluXcs CIOCOOCTBYET NPUMEHEHHE JAEATENbHOCTHOrO TIOAXO0/a, KOTOPBIA pealn3yeTrcss udepes
UCTOb30BaHNEe 3(P(GEKTUBHBIX IMEJArOrMYeCKUX TEXHONOTUN (TEXHOJNOTHU JHYHOCTHO OPHEHTHPOBAHHOTO OOYUEHHS, Pa3BUBAIOIIETO OOYUEHHS,
TEXHOJIOTHH Pa3BUTUsI KPUTHUECKOT'O MBILIICHUS, MpoekTHOW TexHonoruu, KT, 3mopoBsecOeperarontux). [Ipeamonaraercs ucnonbp3oBaHNEe METOI0B
o0yueHusi, TI/€ Benylleld SBJISETCA CaMOCTOSITENbHAsl TIO3HABAaTeIbHAs JAESITENBbHOCTh OO0y4arouuxcs: MpoOJeMHBIN, HCCIeA0BaTEIbCKUH,
POrpaMMHUPOBAHHBIH, 00BACHUTEIbHO-UIUTIOCTPATUBHBIH.

Pabouas nporpamma peanusyercs Ha ocHoBe Y MK co3nannoro nojn pykosoactsom Cusornazosa B. U.

1. Buonorus. 9 knacc: yue6. ansa obmeoopazosat. yupexaenuii / Cuornazos B. U., Kamenckuii A. A., Kacnepckas E.K., I'abpuensun O.C.— M.
: [IpocBemenue, 2019.

Y4eOHuKH COOTBETCTBYIOT DenepaabHOMYy TOCyIapCTBEHHOMY 0Opa3oBaTebHOMY CTaHAapTy. PekomeHIoBaHBI MUHHCTEPCTBOM
npocselienus: Poccuiickoit @enepanni.



IIporpamma pazpaGorana B cooTBeTCTBHHM ¢ y4eOHbIM TuiaHoM MBOY CaxapozaBoxckoit COLL st ypoBHS OCHOBHOI'O 00IIero oopa3oBaHus ¢
UCIIOJIb30BaHHEM COBPEMEHHOI'0 00OPYAOBAaHUS LIEHTPa €CTECTBEHHO-HAYYHOU M TeXHOJIOrnyeckoi HampaBiaeHHOCcTU «Todka pocray.Ha 0aze nentpa
«Touka pocTta» obecneynBaeTcs peaau3anus OOpa30BATENBHBIX NPOTPaMM €CTECTBCHHO-HAYYHOH M TEXHOJIOTMYECKOW HalpaBICHHOCTEH,

pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAHUSMH 3aKOHOJATEIHCTBA B cepe oOpa3oBaHUS U ¢ ydéToM pekomeHmanmii dexepanbHoro omeparopa
yuebHoro npenmera «buonorusy. McnonszoBanue odopyaoanus 1eHTpa «Touka pocTay Mpu peanu3aluy JaHHOW pabodell mporpaMMbl MO3BOJSET

CO3JIaTh YCIIOBHS:
* JUTSI pACIIMPEHISI COACPIKAHMSI IIKOJIBHOTO OMOJIOTHYECKOro 00pa30oBaHMS;

* JUTsI TIOBBIIIICHUS TIO3HABATEIILHOM aKTUBHOCTH 00YUaIOLINXCS B €CTECTBEHHO-HAYYHOU 0071aCTH;

* JUIS pa3BUTHSI JIMYHOCTH peOEHKa B mporiecce 0O0ydeHHs] OMOJIOTHH, €r0 CITOCOOHOCTEH, (hOPMHUPOBAHHS W YAOBIECTBOPEHUS COITHATBHO 3HAYM MBIX
MHTEPECOB U MOTPEOHOCTEN;

* UTst pabOTHI ¢ OIAPEHHBIMU IIKOJIBHUKAMU, OpTaHU3alUU UX PA3BUTHS B PA3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATEIHHOCTH.
[Tpumensst nu¢poBbie J1a0OpaTOPUKM HA YPOKaX OMOJOTHUM, YYaIUECs CMOTYT BBINOIHUTH MHOKECTBO JIA0OPATOPHBIX PA0OT M IKCIEPUMEHTOB I10

oporpammMme buogorusa

Hesm Ouomormueckoro oOpa3zoBaHHs B OCHOBHOW IIKoJe (DOPMYJIUPYIOTCS Ha HECKOJIBKUX YPOBHSX: IJIOOATbHOM, MeETamnpeaAMETHOM,
JUYHOCTHOM M TIPEJIMETHOM, Ha YypOBHE TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS COJAEP)KaHUS TPEIMETHBIX NporpamMM. [ioOanbpHBIE LEIH
OMOIOrn4eckoro oOpa3oBaHus SBISIOTCS OOIIMMH JUIsi OCHOBHOM M CTapIled LIKOJBbl M ONpeesAoTCICOLUANbHBIMA TPEOOBAaHUSMU, B TOM YHCIIE
U3MEHEHHEM COLMAIbHOM CHUTYallud pa3BUTHUS — POCTOM MH(OPMAIIMOHHBIX IEPErpy30K, M3MEHEHHEM XapakTepa M CI0COOOB OOIIEHUs WU
COIIMANIBHBIX B3aMMOACUCTBUI (00BEMBI M CIOCOOBI MOMy4YeHHS WH(GOPMALKUK BBI3BIBAIOT ONpEACIEHHBIE OCOOCHHOCTH PAa3BHTHS COBPEMEHHBIX
noapoctkoB). Hanbonee npoayKTUBHBIMU, ¢ TOYKM 3PEHUS PELICHMs 3a/1a4 Pa3BUTHUS MOJPOCTKA, ABIAETCA COLMOMOpabHAas U MHTEIUIEKTyalbHas
B3pociocTb. [TomuMo 3Toro, rimobaibHble HENU (HOPMHUPYIOTCS € y4ETOMPACCMOTPEHUSI OMOIOTHYECKOro 00pa3oBaHMsS KaK KOMIIOHEHTa CHUCTEMBbI
00pa3oBaHMs B LIEJIOM, TIO9TOMY OHH SIBIISTIOTCSI HAnOO0JIee OOIMMH U COITUATEHO 3HAYUMBIMHU.

C y4€ToM BbIIIEHa3BaHHBIX [TOXO00B I100aJbHBIMH LEJIIMH ONOJIOrHYECKOr0o 00pa30BaHUs SBIISIOTCS:

ecoHATU3ANMSA 00y4aeMbIX — BXOXKJCHHUE B MUP KYJIbTYPHI U COLMAIIBHBIX OTHOILIEHHH, 00ecreunBarolas BKIOYCHNE YUAIIUXCS B TY WM
MHYIO IPYIIY WIH OOLIHOCTh — HOCHUTENS €€ HOPM, LIEHHOCTEN, OPUEHTALIMM, OCBAUBAEMBbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KMBOM IIPUPOIBI;

*IpUOOIeHNe K I103HABATEIbHOM KyJIbTYpe KaK CHUCTEME II03HABATENIbHBIX (HAayYHBIX) LIEHHOCTEH, HAKOIUIEHHBIX OOLIECTBOM B cdepe
OMOIOrNYECKOIl HayKH.

[TomuMmo 3TOT0, OHONTOrMUEecKOe 00pa3oBaHNE TPU3BAHO 0OECTICUNTD:



*OpPMEHTALMIO B CHUCTEME MOPAJIbHBIX HOPM M LIEHHOCTEN: MpU3HAHNE HAaWBBICIIEH IIEHHOCTHIO )KU3Hb U 3/10pOBbE UEIOBEKa; (OPMUPOBAHUE
LIEHHOCTHOI'O OTHOILIEHUS K KUBOH NPUPOJE;

*pa3BUTHE [O3HABATEIbHBIX MOTHBOB, HAIPAaBJICHHBIX Ha IOJIYYCHHE 3HAHHUM O KUBOM MPUPOJAE; MO3HABATEIBHBIX KAYECTB JIMYHOCTH,
CBSI3aHHBIX C OBJIQJICHHEM METOJIAMU W3y4YEHUS IPUPOIBI, (POPMUPOBAHNEM MHTEIUICKTYaTbHBIX U MTPAKTUUYECKUX YMEHUMH;

*0BJIa/IECHUE KITIOYEBBIMH KOMIIETEHTHOCTSIMU: y4eOHOMO3HABATEIbHOM, HH()OPMALIMOHHON, IIEHHOCTHO-CMBICIIOBOI, KOMMYHHKAaTUBHOI;

*(popMupoBaHue y OOYyJAIOIMINUXCS MMO3HABATEIHHOW KYIBTYPHI, OCBAUBAEMOI B IMpOIIECCE MO3HABATEILHOU JESITEILHOCTH, U 3CTETHYECKON
KYJIb Typbl KaK CIOCOOHOCTH SMOIIMOHAIBHO-IIEHHOCTHOTO OTHOUIEHHS K 00bEeKTaM >KUBOI MPUPO/IBL.

3agaun:

L] (1)OpMI/IpOBaHI/IC y IIKOJIBHUKOB GCTGCTBGHHOHayLIHOFO MI/IpOBO33peHI/I$I, OCHOBAHHOI'O HAa ITIOHUMAaHHWH B3aNMOCBSI3U DJICMCHTOB )KHBOP'I nu
HEKMBOW TTPHPOJIBI, OCOZHAHWH YEJIOBEKA KaK YacTH MPUPOJIBI, MPOTYKTa IBOITFOIIUH KHBOH TIPUPOIBL;

® (I)OpMI/IpOBaHI/Ie y IIKOJIBHUKOB J5KOJOI'HYCCKOI'O MBIIIJICHHUS W HABBIKOB 3,Z[OpOBOF0 06pa3a KHN3HU Ha OCHOBC yMenoro BJIaCHUA
Croco0aMy caMOOPTraHU3aAlNUN KUZHECSITSITLHOCTH;

° NpUOOpETeHNE MIKOIbHUKAMH OIBITa Pa3HOOOpa3HON MPAKTUYECKOW NEATENIbHOCTH, OMbITa MO3HAHUS W CaMOIIO3HAHUS B IMpollecce
U3YYCHUS OKPYKAFOIIETO0 MUPA;

° BOCITUTAHUE TPAKIAHCKOH OTBETCTBEHHOCTH M IMPABOBOI'0 CaMOCO3HAHHS, CAMOCTOSTEILHOCTH Y MHHIIMATHBHOCTH YYAIUXCS dYepe3

BKJIIOUEHUE UX B TO3UTUBHYIO CO3UAATEIBHYIO KOJIOTMYECKYIO IEATENBHOCTD;

CO3/IaHHE€ YCIIOBUH [UIsi BO3MOXXHOCTM OCO3HAHHOIO BbIOOpa MHJIMBUIYadbHOW OOpa30BATEIbHOW TPAEKTOPUHU, CIOCOOCTBYIOLIEH
nocjeayIoueMy npoecCuOHAIbHOMY CaMOONPEIEIIEHNIO0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU MHTEpecaMu peOeHKa W MOTPeOHOCTSIMH PErroHa.
OcBoeHne 3HaHMH O >KMBOM MpUpPOJIE M NPUCYHIUX €l 3aKOHOMEPHOCTSX; CTPOEHHUH, >KU3HEAEATENILHOCTH M Cpelnoo0pasyromeil posin KUBBIX
OpraHu3MOB (pacTeHU); 0 POJIK OMOTIOTMUECKON HAYKU B MPAKTHUYECKOU JIEATEIbHOCTH; METOAAX MO3HAHUS YKHUBOU MPUPOJIBI

DYHKYUOHAILHO-YEIOCMHDBLL NOOX00 K A61eHusiM dcuznu. JKU3Hb — CBOMCTBO I1€J10T0, a He ero yacted. [loatomy B mporpamMmmax 5—9 kimaccoB
CTpoeHue U (PYHKIHMHM OPraHM3MOB PacCMaTPUBAIOTCS HE OTJEIbHO IO OpraHaM M CHUCTEMaM OpPraHoB, a B BHUJE LIEJIOCTHBIX IUIAHOB CTPOEHHUS.
OcobeHHOe BHUMaHHE MPH 3TOM YAEISETCS PONM KKIOH 4acTH OpraHu3Ma B (YHKIMOHHPOBAHHHM ILIEJOT0. VeHHBIM CTEep)KHEM IpPOrpaMMBbl §-TO
KJlacca SIBIISIETCS. PAacCMOTPEHHE POJU OCHOBHBIX (YHKIIMOHAIBHBIX CHUCTEM B IMOAJIEP)KAaHUU TOMEOCTa3a M IOCTOSHCTBA BHYTPEHHEH Cpelibl
opranu3ma. OCHOBHOHN maeed mporpamMmsel 9-ro Kjiacca CIIy>)KAT PEryisiliMs *KM3HEHHBIX IMPOLECCOB KaK OCHOBA YCTOMYMBOI'O CYLIECTBOBAHMS U
pa3BUTHSL, TIOKa3aHHAS HA BCEX YPOBHIX OpraHU3alMU KUBOTO.

Hcmopuueckuii nooxoo k asnenuam sxcuznu. OCOOEHHOCTb TaHHOT0 Kypca OMOJIOrUU COCTOUT B TOM, YTO UCTOPUYECKOE BO33PEHUE HA IPUPOTY
MPOBOJUTCS C CAMOT0 Havalla U3y4eHHs IpeaIMeTa B OCHOBHOM cpenHel mkone. B 9-M kinacce ucropuyeckuil moaxo/ mocie1oBaTeIbHO MPOBEICH HE
TOJIBKO B 3BOJIIOLIMOHHBIX, HO U B SKOJIOTUYECKUX pa3esax Kypca.

Okocucmemuslii n00xo0. buonorndyeckoe o0pa3oBaHHe B CpelHEN MIKOJE JOMKHO ObITh, 3KOJOTHYECKH OPUEHTHPOBAHHBIM Ha pEIIEeHHE
MPAKTHYECKUX 33/1a4, CTOSIINX Tepe]l 4YeTIOBEUECTBOM.



O0wmas xapakTepucTUKA Y4eOHOro nmpeamera

Kypc Ouomorum Ha CTyHeHM OCHOBHOI'O o0Omero oOpa3oBaHMs HampaBiieH Ha (OPMHUPOBAHUE Yy UIKOJbHUKOB IPEACTaBICHUN 00
OTJIMYUTEIHHBIX OCOOCHHOCTSAX KHBOM MPHUPOIBI, 0 €€ MHOrOOOpa3uu W SBOIIOLMH, YEIOBEKe Kak OnocomuaabHoM cymectBe. OTOOp comepikaHus
npoBel€H ¢ Y4ETOM KyJIbTYpOJOTHYECKOr0 IOAXO0AA, B COOTBETCTBUM C KOTOPBIM Yydallluecs IOJKHBI OCBOUTb COJEpXKaHHE, 3HAuYuMoe s
(opMHUpOBaHUS MO3HABATEIbHOM, HPABCTBEHHOW M 3CTETUYECKOH KYJIbTYpPbI, COXPAaHEHMs OKpPY)KAIOLIeH cpelpl U COOCTBEHHOTO 3/10pOBbS, IS
IIOBCEAHEBHOM )KM3HU U NTPAKTUYECKOHN JESTEIIBHOCTH.
buronorus kak ydeOHast JUCUUIUIMHA IPEeAMETHOH 00sacTh «EcTecTBEHHOHayuHbIE IPEAMETh» 00eCIIeUnBaeT:

- (hopMHpOBaHKE CUCTEMBbI OMOIOTMYECKUX 3HAHUN KaK KOMIIOHEHTA 11€JIOCTHOCTH HAyYHON KapThl MUPA;

- OBJIA/ICHUE HAYYHBIM TIOJIXOJIOM K PELICHHUIO Pa3IMYHbIX 33]a4;

- OBJIJICHUE YMEHUAMHU (HOPMYIHPOBATH TUIIOTE3bl, KOHCTPYUPOBATh, IPOBOIUTH SIKCIIEPUMEHTBHI, OLIEHUBATh I10Jy4YCHHbIE PE3YIIbTATHI,

- OBJIa/ICHUE YMEHHEM COIOCTABIIATh HKCIIEPUMEHTAIbHbIE U TEOPETUUECKUE 3HAHUS C OOBEKTUBHBIMU PEATUSIMH KU3HU;

- BOCIIUTAaHHE OTBETCTBEHHOT'O U OEPEKHOT'0 OTHOLICHHSI K OKPY’KaIOLIeH cpefie, 0CO3HAaHNE 3HAYMMOCTH KOHLEIIINHA YCTOWYMBOT'O Pa3BUTHUS;

- opmupoBanre ymeHuil 6e30macHoOro u 3(pQPEeKTUBHOrO HUCIOJIb30BaHUs Ja00paTOPHOro 000pyI0BaHUs, IPOBEACHUS TOUYHBIX W3MEPEHUN U
a/IeKBaTHOW OLIGHKU IIOJYYEHHBIX pE3YyJIbTaTOB, MPEACTAaBICHUS HAy4YHO OOOCHOBAHHBIX AapryMEHTOB CBOUX JEHCTBUH NyTéM NPUMEHEHUS
MEXIIPEIMETHOTO0 aHann3a yueOHbIX 3a1ad. Kypc OMONOrnyeckux AUCIUIUIMH BXOAUT B YMCIIO €CTECTBEHHBIX HAYK M3YYaIOUIMX MPUPOAY, a TAKKE
HayYHbIC METOBI M ITYTH TIO3HAHUS YEIOBEKOM MTPUPOIBI.

B 9 knacce ywamuecs monydyaroT 3HaHHS 00 OCHOBHBIX 3aKOHAX JXKM3HM Ha BCEX YPOBHSIX €€ OpraHM3alluy, 3HAKOMSTCS C COBPEMEHHBIMU
JOCTIDKEHUSIMA B 00JIaCTH OMOJIOTHH, OCO3HAIOT MECTO 4YeloBeKa B Ouochepe M ero OTBETCTBEHHOCTh 3a COCTOSHUE HPUPOAbL. B Kypce Takxke
TIPOXOJISITCSI OCHOBBI ITUTOJIOT MU, TEHETHKH, CETICKIIH, TEOPHUsT IBOFOIIHH.

[Ipennaraemas mporpaMma 1o OMOJIOTHH BKIIIOYAET B ce0sl CIEAYIOIINE COAep KaTeIbHbIC JINHUY:
— MHOro00pasue 1 3BOJIIOLUS OPTaHUIECKOTO MUPA;

— Ouosornyeckas Ipupoza U colraibHas CyLIIHOCTh YEI0BEKa,;

— CTPYKTYPHO-YpOBHEBasi OpraHU3aLys )KUBOU IIPUPOJIBI;

— LIEHHOCTHOE ¥ KOKYJIBTYPHOE OTHOILIEHHE K IIPUPOJE;

— IPAKTUKO-OpPUEHTUPOBAHHAS CYIIHOCTh OMOIOTMYECKUX 3HAHUM.

Mecto yueOHOro npeaMera B yueOHOM IUIAHeE.
buonorus. 9 xnacc-684.( 2 yaca B HEZIEIO)



.JII/I‘IHOCTH])Ie, METANPEAMETHLIC U IIPCAMETHDBLIC PE3YyJbTAaThl OCBOCHHUS Kypca.

Tpe6OBaHI/I$I K pe3yjibTaTaM OCBOCHHA KYypcCa OMOJIOTMM B OCHOBHOH IIIKOJIE OIIPCACIAOTCA KIHOYCBbIMU 3a/la4aMU 06IJ_ICFO O6pa3OBaHI/IH,
OTpakaromiuMi UHAWBUAYAJIbHBIC, 06H.I€CTB€HHBI€ H TOCYIAapCTBCHHBLIC HOTpGGHOCTI/I, " BKIIIOYAKOT JIMYHOCTHBIC, MCTAIIPCAMCETHLIC U NMPEAMCTHBIC
PE3YIbTATEI OCBOCHUS IPEAMETA.

JINYHOCTHBIMHU pe3yJbTaTaMu U3ydeHUs npeamera buonorus 5-9 kiaccsl ABISIOTCS CIELYIOIINE YMEHUS:

Oco3HaBaTh €AMHCTBO U LIEJIOCTHOCTh OKPYXKAIOLIEr0 MUPA, BO3MOYKHOCTH €r0 03HaBa€MOCTH U O0BSICHUIMOCTH Ha OCHOBE JOCTHKEHHUI HayKH.

ITocTeneHHO BBICTpauBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHUE.

Oco3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMO0OOPa30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSTEIBHOM IESITEIbHOCTH BHE IIKOJIBL.

OueHuBaTh )KU3HEHHBIE CUTYALIUU C TOYKU 3peHHs 0e30macHoro oopasa )KM3HU U COXPaHEHUSI 3710POBbSL.

O1neHnBaTh 3KOJIOrMYECKUN PUCK B3aMMOOTHOIIEHUH YeIoBeKa U IPUPOIbI.

@opMHpOBaTh 3KOJIOTMYECKOE MBIIUIEHHE: YMEHUE OLIEHHMBATH CBOK AEATEIBHOCTh M IOCTYNKU APYIMX JIOAEH ¢ TOYKU 3PEHUS COXPAHEHHUS
OKpY’Kalollel cpefibl — TapaHTa KU3HU M OJ1aronoiayyus Jogen Ha 3emie.

Cpeocmeom pazeumus TAYHOCTHBIX Pe3yJIbTaTOB CIYKUT y4eOHBII MaTepuall, U Mpexae BCero NpoAyKTHUBHBIE 3a/1aHUS yI€OHUKOB.

MeTanpeaMeTHBIMH pe3yJabTaTaMu U3yueHUs Kypca buomorus ssisercs GopMupoBaHue YHUBEPCAIbHBIX ydeOHbIX neiictuii (VY ).

Pecynsmuenvie YVJI.

CaMocTosTeNnbHO 0O0HApYKUBaTh U (POPMYITHPOBATH YIEOHYIO TPOOIIEMY, OMPEENATh 1elb YUeOHOM NesTeNbHOCTH, BHIOUPATh TEMY IPOEKTA.

BriBurath BepcuH peIIeHus: MpoOJIeMbl, 0CO3HABATh KOHEUHBIH pe3yNbTaT, BHIOUPATh M3 MPEUVIOKEHHBIX U MCKaTh CAMOCTOSTEIBHO CpelCTBa
JOCTUKEHHUS LIETIH.

CoctaBnath (MHAUBUAYAIBLHO UM B TPYIIE) IJIAH PelIeHHs MPoOIeMbl (BHIITOIHEHUS TPOEKTA).

Paboras no muany, CBepsATh CBOM JIEHCTBHS C €TI0 U, IPH HEOOXOIUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSITENBHO.

B nunainore ¢ yuntenem coBepIIEHCTBOBATh CAMOCTOSITENIbHO BbIPAOOTAHHbBIE KPUTEPUH OLICHKH.

Cpeocmeom popmuposanus peryasaTUBHbIX Y'Y ]l ciykaT TeXHOIOTUs MPOOJIEMHOr0 AUaiora Ha 3Tare U3y4eHus HOBOro MaTrepuasna U TeXHOJIOTUs
OLIEHMBaHMsI 00pa30BaTENbHBIX TOCTH)KEHUH (yUeOHBIX yCIIEXOB).

Toznasamenvuvie YYII:

AHanmu3upoBaTh, CPaBHUBATbh, KJIAaCCU(UIUPOBATH U 000011aTh (PAKTHI U SABJICHUS. BBIABIATH NIPUUMHBI U CIEICTBUS IPOCTHIX SBICHUH.

OcylecTBnATh CpaBHEHUE, CEpUAIMIO U KIACCU(UKAIIMIO, CaMOCTOSATENbHO BBIOMpAsh OCHOBaHMS M KPUTEPHM ISl YKa3aHHBIX JIOTHYECKUX
orepanuii; CTpOUTh KJIACCH(PHUKALINIO HA OCHOBE TUXOTOMHYECKOTO JeJIeHUS (Ha OCHOBE OTPHIIAHUA).

CTpouTb JTOrHYEeCKOe paccykIeHHe, BKIYAIOIIee YCTaHOBICHUE IPUIMHHO-CIIEICTBEHHbBIX CBS3EH.



Co3naBaTh cXeMaTHYECKHE MOJIEIH C BbIAECJIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBnATh TE3UCHI, Pa3IMYHbIC BUJIBI IIJIAHOB (ITPOCTHIX, CIIOXKHBIX U T.11.). [IpeoOpazoBbIBaTh HH(POPMAIIMIO U3 OJHOTO BHAA B APYroi (Tabnuiy B
TEKCT U TIp.).

BrrauTeiBaTh Bce YPOBHU TEKCTOBOW MH(OPMAIIUH.

YMeTh ompenensaTb BO3MOXKHBIE HMCTOYHUKH HEOOXOMUMBIX CBEACHHM, MPOU3BOAWTH MOMCK HMH(OpPMAIMH, aHATM3UPOBATh M OICHUBATh €€
JIOCTOBEPHOCTb.

Cpeocmeom ghopmuposanuanoznaBarenbiblx Y'Y [ cykut yueOHbINH MaTepuall, U IPe/e BCero NpOAYKTUBHbIE 3a/1aHUs yuyeOHMKA, HallCJIEHHbIE
Ha!

— OCO3HAHHE POJIH KHU3HH;

— paccMOTpeHHe OMOIIOTHIECKHX TPOIIECCOB B PA3BUTHU;

— UCTOJIb30BaHNE OMOIOTUYECKUX 3HAHUI B OBITY;

— OOBSACHATH MUD C TOUKH 3pEHUS] OMOTIOTHH.

Kommynuxamuenvie YVJI:

CaMOCTOSITEIbHO OpTraHU30BBIBATh yUEeOHOE B3aUMOJICHCTBUE B TpyIIe (ONpeneNisTh OOIIMe IeN, PacHpeeNiaTh POJIH, TOTOBAPUBATHCS APYT C
JIPYrOM U T.1I.).

Cpeocmeom  opmuposanusi KOMMYHUKATUBHBIX Y Y]] ciy)KaT TEXHOJOTHS MPOOJEMHOro auanora (MoOyXTaloNIui W TMOABOMSAIINA IUATIOT) |
opraHu3aiys padoThl B MAIBIX TPYIIAX, a TAKXKE UCIIOIF30BaHNE HA YPOKAX IJIEMEHTOB TEXHOJIOTUU MPOJTYKTUBHOTO YTSHHUSI.

IIpenmeTHBIME pe3yiabTaTaMu U3ydeHUs npeamera buonorus 5-9 kiaccel ABIAIOTCA CIEAYIOUINE YMEHUS:
OCO3HAHUE PONU HCUSHU!
— OIPENENIATh POJIb B IPUPOAE PA3IMUHBIX IPYIIT OPTaHU3MOB;
— OOBSICHATH POJIb )KUBBIX OPTaHU3MOB B KPYTOBOPOTE BELIECTB 3KOCHUCTEMBI.
paccmompeHrue OUOI02UYeCKUX NPOYecco8 8 Pa3GUMUL:
— IPUBOAUTD IIPUMEPHI IPUCIIOCOOIEHUI OPraHU3MOB K Cpejie OOUTaHMs U OOBSACHATH UX 3HAYCHHUE,
— HaXOJIUTh YEPThI, CBUACTEILCTBYIONINE 00 YCIOKHEHUH )KUBBIX OPTaHU3MOB 110 CPAaBHEHHUIO C MPEJIKAMHU, U 1aBaTh UM OOBSICHEHHE;
— OOBSACHATH MPUCIIOCOOTIEHNS Ha Pa3HBIX CTAUAX KU3HEHHBIX [IUKIIOB.
UCNONb308aHUE DUONOUYECKUX SHAHUT 8 ObIMY:
— OOBSICHATH 3HAUEHHUE )KUBBIX OPTaHU3MOB B )KH3HU U XO3SICTBE YEIOBEKa.
00BACHAMb MUP € MOYKU 3PEHUSL OUOLO2UU:
— IIEPEUUCIIATh OTJIMYUTEIbHBIE CBOMCTBA )KUBOTO;



— paznuuath (1o TabJaMIle) OCHOBHBIE TPYIIBI KUBBIX OpraHU3MOB (OakTepuu: Oe3bsifepHbIE, siAepHbIC: TPUObI, pacTeHUs, KUBOTHBIE) U
OCHOBHBIE I'PYIIIbI pacTeHUH (BOOPOCIH, MXH, XBOIIH, IJIAyHbI, TAITIOPOTHUKHU, TOJIOCEMEHHBIE U IIBETKOBBIC);

— OIPEJENSITh OCHOBHBIC OpTaHbl PACTEHUM (4aCTU KIIETKH);

— IIOHUMATh CMBIC]I OMOJIOTUYECKUX TEPMHUHOB;

— XapaKTepH30BaTh METOJbl OMOJIOrMYecKOM Hayku (HaOIOJeHHEe, CpaBHEHHE, SKCIEPUMEHT, U3MEPEHUE) M UX POJib B MO3HAHUM >KUBOU
MIPUPO/IBI;

— IPOBOJUTH OMOJOTMYECKHE OIBITHI U SKCIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThl; MOJB30BATHCS YBEIMUUTEIbHBIMU IPUOOpaMH U UMETh
3JIEMEHTapHbIE HABBIKM IPUTOTOBJICHUS U N3YyUEHHsI ITPETIapaToB.

OcBoenue Kypca Oouonoruu B OCHOBHOM LIKOJIE HaIpaBJICHO Ha JOCTHUKEHUE
00YJarOIIUMUCS IUYHOCTIHBIX, NPEOMEMHBIX U MemanpeomMemubiX Pe3yIbTaTOB OCBOSHHSI OCHOBHON 00pa30BaTeIbHOMN MPOrpaMMBbI.
B pe3yabTrare u3yueHust Kypca OMOJIOrHH B OCHOBHOM IIKOJIE:
BrITyCKHUK HAYYUTCS MTOJIb30BAThCS HAYYHBIMH METOJAMH JUIS PACIO3HAHMUS OWOJOTHYECKHX MpoOJieM; JaBaTh HAYYHOE OOBSICHCHHE
OmonorndeckuM Qakram, Imporeccam, sIBICHUSIM, 3aKOHOMEPHOCTSIM, UX POJIA B KU3HU OPraHU3MOB W YEJIOBEKA; MPOBOJIUTL HAOIOJCHUS 3a
KUBBIMH OOBEKTaMH, COOCTBEHHBIM OPraHM3MOM; OIMCBHIBATH OUOJIOTMYECKAE OOBEKTHI, IMPOLECCHl M SBJIICHUS; CTaBUTh HECIOXHBIC
OMOJIOrMYECKHUE YKCIIEPUMEHTHI U HHTEPIPETUPOBATH UX PE3YIbTATHI.
BrITycKHUK OBJIaeeT CUCTEMON OHMOJIOTMUECKUX 3HAHWUH — MOHATHSIME, 3aKOHOMEPHOCTSMH, 3aKOHAMH, TCOPHUSIMH, WMEIONUMH Ba)KHOE
00111e00pa30BaTEIbHOE ¥ TO3HABATEIBHOE 3HAUCHHE; CBEJICHUSMH 110 HCTOPHH CTAHOBJICHUS! OMOJIOTHUH KaK HAayKH.
BrITyCKHUK 0CBOUT 00IIIME MTPUEMBI: OKa3aHUs IEPBOW MOMOIIH; PAIIMOHAILHON OpraHU3aliy TPYyJa U OTJbIXA; BRIPAIIIUBAHMS M Pa3MHOXKEH UsT
KYJIbTYPHBIX PACTCHHI U JOMAIIHUX XUBOTHBIX, YXOJa 32 HUMH; IIPOBEACHUS HAOIIOACHUIA 32 COCTOSTHUEM COOCTBEHHOIO OpraHHW3Ma; MpaBuiIa
paboThI B KaOMHETe OMOJIOTUH, ¢ OMOJTOTHYECKUMH IPHOOPaMH M HHCTPYMEHTaMHU.
BrinmyckHUK npuodpeTeT HABBIKK MCIOIB30BAHUS HAYYHO-TIOMYIISIPHON JTUTEpaTyphl IO OMOJIOTUH, CIPABOYHBIX MaTepuaioB (Ha OyMaXKHBIX U
AJICKTPOHHBIX HOCUTEIIAX ), pecypcoB MHTepHeTa U BBITIOJTHCHUH YUEeOHBIX 3a/1a4.
BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHThHCSI:
OCO3HAHHO KCIIOJIb30BaTh 3HAHUS OCHOBHBIX MTPABHII MTOBEICHUS B IPUPOJIE U OCHOB 37I0POBOT0O 00pa3a »KU3HH B OBITY;
BEIOMpATh IICJIEBBIC M CMBICIIOBBIC YCTAaHOBKH B CBOMX JICHCTBHUSAX M TIOCTYIKAaX IO OTHOIICHUIO K JKHBOW IMPHUPOJE, 30POBBIO CBOEMY U
OKPYXKAIOIINX;
OPUEHTHPOBATHCS B CHUCTEME IIO3HABATEIbHBIX IIEHHOCTEW — BOCIPUHUMATh HH(OPMANHUIO OHOJIOTHYECKOTO CONEp’KaHHWs B Hay4dyHO-
MOMYJIIPHOM JIUTEpAType, CpencTBax MaccoBod mHpopManuu u MHTEepHET-pecypcaxX, KPUTHYCCKH OIICHUBATH TMOTYYCHHYIO HH(OPMAIIHIO,
aHAITM3UPYs ee CoJep)KaHue U JJaHHbIe 00 HCTOYHUKE MH(OPMAIHH;
CO03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHHsI O OMONOTHYECKUX SIBICHUSX M MPOIleccaX Ha OCHOBE HECKOIBKUX MUCTOYHUKOB
uH(OpPMAIH, CONTPOBOXK/IAThH BBICTYIUICHUE TIPE3CHTAIINEH, YIUTHIBAsS OCOOCHHOCTH ayIUTOPHH CBEPCTHHKOB.



7KuBble opraHnu3mMbl

BbINYCKHUK HAYYUTCS:
BBIJICJISATh CYLIECTBEHHBIE IPU3HAKU OMOJOIMUECKUX OOBEKTOB (KJIETOK M OpPraHM3MOB PAaCTEHUH, )KMBOTHBIX, I'pUOOB, OAKTEpUil) U IPOLECCOB,
XapaKTepHBIX JUI AKHUBBIX OPIaHU3MOB;
apryMEHTHPOBaTh, IPUBOAUTH JI0KA3aTEIILCTBA POJCTBA PA3IMYHBIX TAKCOHOB PACTEHHA, )KUBOTHBIX, TPHOOB U OaKTEpHIA;
apryMeHTHPOBaTh, IPUBOAUTH JI0KA3aTENbCTBA Pa3IMUUil paCTEeHUH, )KUBOTHBIX, 'PUOOB 1 OaKTepHii;
OCYILIECTBIIATh Kiaccu(ukanuio OUOIOrHYecKuX OOBEKTOB (pacTeHMi, >KMBOTHBIX, OakTepuil, IpuOOB) Ha OCHOBE OIpEAeNeHUS HX
NPUHAAJIECKHOCTH K ONpeeTICHHON CHCTEeMaTHUeCKOM rpyIIe;
PacKpbIBaTh POJIb OMOJIOTUU B MPAKTHUECKON AEATEIILHOCTH JIFOJICH; POJIb pa3IMYHBIX OPraHW3MOB B JKU3HU YEJIOBEKA;
OOBACHATh OOLIHOCTb IPOUCXOXKICHHUS U SBOJIOLUU CHUCTEMAaTHYECKUX TPYII PpacTeHUH M HKUBOTHBIX HAa IPUMEpax COMNOCTaBJICHHUS
OUMOIOTNYECKUX 0OBEKTOB;
BBISIBIISITH TIPUMEPBI U PACKPBIBATH CYITHOCTH MPHCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHUS;
pa3inyarh MO BHEIIHEMY BHJly, CXeMaM M OMNHMCAaHUSAM pealbHble OMOJIOrMYecKHe OOBEKThl WM UX H300pa)KE€HHUs, BBIABIATH OTIIMYUTEIbHbIE
IPU3HAKU OMOJIOTMYECKUX OOBEKTOB;
CpaBHUBaTh OHOJOrMYECKHE OOBEKThl (pacTeHMs, KHUBOTHbIC, OakTepuu, TrpuObI), MPOLECCHl >KU3HEAECATEIBHOCTH; J€1aTh BBIBOABI U
YMO3aKJIIOUE€HUS Ha OCHOBE CPaBHEHUS;
YCTaHABJIMBATh B3aUMOCBSI3U MEXKy OCOOCHHOCTSIMH CTPOCHUS M (PYHKITUSIMH KJIETOK ¥ TKaHEH, OpraHOB U CHCTEM OpPT'aHOB;
UCIOJIB30BaTh METOJbl OMOJOrMYecKOW HayKu: HaONI0JaThb M OMNMCHIBaTh OMOJIOTMYECKHE OOBEKTHI M IPOLECCHl; CTaBUTh OMOIOTHYECKUE
IKCIIEPUMEHTHI U OOBACHATH UX PE3YIbTATHI,
3HaTh U Apr'yMEHTHPOBATh OCHOBHBIE IIPAaBUJIA TOBEEHHS B IPUPO/IE;
aHAJTM3UPOBATh U OLCHUBATD MOCIEACTBHS JCSITEIHHOCTH YEIOBEKa B IPUPOJIE;
OIMCBIBATh U UCIONb30BATh MPUEMbI BBIPALIMBAHUS U PA3MHOKEHHSI KYJIbTYPHBIX PACTEHUH M JOMAIIHUX KUBOTHBIX, YX0Ja 32 HUMH;
3HATh M COOJIIONIATh MpaBmiia paboThl B KaOMHETEe OMOJIOTHH.

BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHThHCS:
HAxXoo0umsv UHGOPpMAyuIo 0 PACMEHUSX, HCUBOMHLIX cpudax U OaKmepuax 6 HAYYHO-NONYIAPHOU Jumepamype, OUONOSUHECKUX CI08ADAX,
cnpagoyHuxax, Mnmepnem pecypce, ananuzuposams u oyeHugamy ee, nepesooums u3 00HOU Gopmbl 6 Opyeyio;
OCHOBAM UCCNE008AMENbCKOU U NPOEKMHOU 0esImeNbHOCMU N0 U3VHYEeHUI0 OP2AHUBMO8 PA3IUYHBIX YAPCME JHCUBOU NPUPOObL, GKIIOYASL YMEHUs.
@opmynuposams 3a0auu, npeocmasiames pabomy Ha 3auwumy u 3auuuams ee.
UCNONb306aMb NPUEMbl OKA3AHUS NEPEOU NOMOWU NPpU OMPAGIeHUU SO0SUMBIMU 2PUOAMU, A00BUMBIMU PACMEHUAMY, YKVCAX JICUBOMHBIX,
pabomvi ¢ onpedenumenimu pacmenuti, Pa3sMHONCEHUS U blPAUUBAHUS KVIbIMYPHBIX PACMEHUU, YX000M 34 OOMAULHUMU HCUBOMHBIMU,



OpPUEHMUPOBAMBCA 8 CUCHeMe MOPATbHbIX HOPM U YEHHOCMel NO OMHOWEHUIO K 00beKmam dHCUoL npupoosl (NpusHaHue 6vbiCOKOU YeHHOCU
JHCUBHU 80 BCEX ee NPOABIEHUSAX, IKOIOSULECKOe COZHAHUE, IMOYUOHAILHO-YEHHOCIMHOe OMHOUEeHUe K 00beKMAam JHCUBOL NPUpoobl);
OCO3HAHHO UCNONIL308AMb 3HAHUSL OCHOBHLIX NPABUTL NOBEOEHUSl 8 NPUPOOe,; BbIOUPAMb Yellegble U CMbLCI08ble YCMAHOBKU 8 C80UX OeUCmBUsX U
HOCMYNKAX N0 OMHOWEHUIO K HCUBOU NpUpooe;
co30aeamv cobCmeeHHble NUCbMEHHbLE U YCHHble COOOWEeHUs O PACMEHUSAX, HCUBOMHBIX, OaKmepus u epubax Ha OCHO8e HeCKOIbKUX UCMOYHUKO8
ungopmayuu, conposotcoams 8blCMynieHue npe3enmayuet, y4umaoleds 0CoOOeHHOCMU ayOUumopuu C8epCmMHUKO8;
pabomamv 8 2epynne C8epCMHUKO8 NpU peulenul NO3HABAMENbHbIX 3a0ay CA3AHHLIX C U3YYEHUeM O0cobeHHOcmell CMmpoeHus U
HCUBHEOEeSAMENbHOCU  PACMEHUL, JHCUBOMHbBLX, 2pubos u Oakxmepuill, NIAHUPOBAMb COBMECMHYIO O0eamelbHOCMb, YUumvleams MHEHUe
OKPYIHCAIOUWUX U AOEKBAMHO OYEHUBAMb COOCMBEHHbLU BKAAO 8 OesIMENbHOCHb 2PYNNbL.

Yes10BeK U ero 310poBbe

BbINMyCKHUK HAYYHTCS:
BBIICTISTH CYIIECTBEHHBIC MMPU3HAKH OMOIOTMYECKHX O0OBbEKTOB (JKUBOTHBIX KJIETOK M TKAHEW, OPTaHOB U CUCTEM OPraHOB YEIOBEKa) M MPOIECCOB
KHU3HEIEATETLHOCTH, XapaKTePHBIX Ul OpraHu3Ma YeI0BeKa;
apryMEeHTHPOBATh, IPUBOAUTH JOKA3aTEIbCTBA B3AaUMOCBSI3U YEJIOBEKA U OKPYXKAIOLIEH Cpe/ibl, pOJICTBA YENIOBEKA C )KUBOTHBIMU;
apryMEeHTHUPOBATh, IPUBOANTH JOKA3aTEIbCTBA OTIIMYUI YeIOBEKa OT )KUBOTHBIX;
apryMeHTHPOBATh, IPUBOIUTH JI0KA3aTEIbCTBA HEOOXOAUMOCTH COOJIOIEHUS! Mep MpodUIaKTUKK 3a00JIeBaHU, TpPaBMaTHU3Ma, CTPECCOB, BPEIH bIX
MPUBBIYEK, HAPYIICHUS] OCAHKHU, 3PCHHUSI, CIyXa, NH(EKIIMOHHBIX U MTPOCTYIHBIX 3a001eBaHUI;
OOBSCHATH IBONIONHIO BU/Ia UeIoBeK pa3yMHBIN Ha IPUMEPAX COMOCTABICHHS OMOIOTMYECKIX 00BEKTOB M JPYTUX MaTepPHAIbHBIX apTe()aKToB;
BBISBJISITH NPUMEPHl U TOSCHATH MPOSIBICHHE HACIEIACTBEHHBIX 3a00/IeBaHUN Yy UeNOBEKa, CYH[HOCTh IPOLIECCOB HACIEICTBEHHOCTH U
M3MEHYMBOCTH, IPUCYILIEH YEIIOBEKY;
pa3nuuaTh MO BHEIIHEMY BUJY, CXEMaM U OMMCAHUSIM pealbHble OMoJorndeckrue oOBEKThl (KJIETKH, TKAaHH OpPTaHbl, CUCTEMbl OPraHOB) WM HX
U300paKeHUs, BBIABIIATH OTIUYUTENIbHBIE IPU3HAKNA OMOIOTHYECKUX OOBEKTOB;
CpaBHMBaTbh OMOJIOTMYECKHE OOBEKTHI (KJIETKH, TKaHW, OpraHbl, CUCTEMbl OPTraHOB), MPOILECCHI KU3HEACITEIbHOCTH (IIMTAaHUE, JbIXaHuEe, 0OMEH
BEIIECTB, BBIACTICHUE U JIP.); JeJaTh BHIBOABI M YMO3AKIIOYCHHs HA OCHOBE CPABHEHHS,
YCTaHABJIMBATH B3aUMOCBSI3U MEXKIY OCOOCHHOCTSMH CTPOCHUS M (PYHKIIUSMH KJIETOK U TKAaHEW, OPraHOB U CUCTEM OpTaHOB;
UCIIOJIb30BaTh METOJIbI OHMOJNIOTMYECKON HayKH: HaOMIOJaTh M OMMCHIBATH OMOJIOrHYecKHe OOBEKThl M MPOIECChl; MPOBOAUTH HCCIEAOBAHUS C
OpPraHU3MOM YEJIOBEKA U OOBSACHATH UX PE3yJIbTATHI,
3HATh M ApTyMEHTHPOBATH OCHOBHBIC TIPUHITUITHI 3JI0POBOT0 00pa3a KU3HU, PAIlMOHATIBHON OpraHN3alluy TPya U OTIbIXa;
aHaAJM3UPOBATh U OLCHUBATh BIMSHUE (PaKTOPOB PUCKA HA 3/I0POBbE YETOBEKA;
OITUCHIBAThH M UCTIOIB30BATh IIPUEMBI OKa3aHUs TIEPBOW TTIOMOIIIH;
3HATh U COOJIIO/IaTh TIPaBHIia pa0OThHI B KAOMHETE OUOIOTHH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThHCS:
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00BACHAMb HE0OX00UMOCMb NPUMEHEHUs mexX WU UHbIX NPUeMo8 Npu OKA3AHUU Nep8ol 008PAYeOHOU NOMOWU NpU OMPABILEHUSX, 0HCO2dX,
00MOPOIICEHUSX, MPABMAX, CNACEHUU YMONAOWe20, KPOBOMeYeHUsX,
HAXo0ums UHGOPMAYUI0 0 CMPOEHUU U IHCUSHEOESIMENbHOCMU Yel08eKd 6 HAYYHO-NONYIAPHOU Jaumepamype, OUOIOSUYECKUX CLOBAPSX,
cnpasounuxax, Mumepuem-pecypce, anaiuzuposams u OYeHu8ams ee, nepesooums Uz 00HoU opmosl 8 Opyayro,
OPUEHMUPOBAMBCS 8 CUCEME MOPATIbHBIX HOPM U YeHHOCMel NO OMHOUEHUIO K COOCIMBEHHOMY 300P08b10 U 300P08bI0 OPY2UX TH00el;
Haxo0ums 8 y4eOHOU, HAYYHO-NONYJIAPHOU aumepamype, Mnmepuem-pecypcax ungopmayuro 0o opeanuzme uenosexd, oQopmiams ee 8 suoe
VCMHbBIX CO0OWeHUll U 00KIA008;
AHAU3UPOBAMb U OUEHUBAMb Yejlegble U CMbICII08ble YCMAHOBKU 6 C8OUX OelicmeUsax U NOCMYNKAX NO OMHOWEHUIO K 300pPO8bl0 C80EMY U
OKPYHCAIOUWUX, NOCTeOCNBUS BNIUAHUSL (hAKMOPO8 PUCKA HA 300P08be YelloBeKd.
co30aeamv cOOCMBEHHblE NUCbMEHHble U YCMHble CO0OWeHUsI 00 OpeaHu3Me 4Yelo8eKd U e20 JHCUSHeOesMeIbHOCMU HA OCHO8e HEeCKONbKUX
UCTNOYHUKO8 UHPDOPMAYUL, CONPOBOHCOAMb BbICIYNICHUE Npe3eHmayuet, Y4umulédas 0COOEHHOCMU ayOumopuu C8epCmHUKO8;
pabomamv 8 epynne c8epCMHUKO8 NPU peuleHulu NO3HABAMENbHbIX 3A0ay, CEA3AHHBIX C OCOOEHHOCMAMU CMPOEHUs U IHCU3HeOesamenbHOCU
Op2aHU3MA Yelo8eKd, NIAHUPOBAMb COBMECTHYIO O0esiMelbHOCMb, VYUMbIGAMb MHEHUEe OKPYICAIOWUX U AOeKBAMHO OYEeHUBAMb COOCMEEHHbI
BKIAO 8 0esIMEeNbHOCIb 2PYNNbL.

O0mme 0MoJIOrHYECKHE 3aKOHOMEPHOCTH

BbINMyCKHUK HAYYHTCS:
BBIJICJIATh CYLIECTBEHHBIE NMPU3HAKU OMOIOTMYECKMX OOBEKTOB (BHJA, PKOCHUCTEMBI, OMochepsl) M IMPOIECCOB, XapaKTEPHBIX AT COOOIIECTB
JKUBBIX OPTaHU3MOB;
apryMeHTHPOBATh, IPUBOAMUTDH JOKA3aTEIbCTBA HEOOXOIUMOCTH 3aIUThI OKPYXKAIOIIeH Cpeibl;
apryMEHTHPOBAaTh, IPUBOAUTH JI0KA3aTENLCTBA 3aBUCUMOCTH 37I0POBbS UEIOBEKA OT COCTOSHUS OKPYKAIOIIEH Cpelibl;
OCYILIECTBIIATh KIAacCU(PUKAIIMI0O OMONIOrMYECKUX OOBEKTOB HAa OCHOBE OMpENENICHUs WX MPHUHAUIKHOCTU K ONPEAEeNIEHHOW CHCTeMaTH4YeCKOn
Ipynmne;
pacKpbIBaTh pOJib OMOJOTHU B MPAKTUYECKOW IEATEITHHOCTH JIFOACH; pONb OMOJIOrMYECKHX OOBEKTOB B NMPHUPOJE M KU3HU YEJIOBEKAa; 3HAUCHHE
OMOJIOTMYECKOT0 PA3HOOOpa3us AJIs COXpaHEeHHs Onochephl;
OOBACHATH OOIIHOCTH MPOUCXOKICHHSI U IBOJIOIIMH OPTaHU3MOB Ha OCHOBE COITOCTABJICHUSI OCOOCHHOCTEH UX CTPOCHUS M (YHKIIMOHUPOBAHNUS;
OOBSICHATH MEXaHU3MbI HACTIEICTBEHHOCTH U U3MEHYUBOCTH, BOSHUKHOBEHHSI MPUCIIOCOOIEHHOCTH, POIIECC BUI000pa30BaHNUS;
pa3nuyaTh MO BHEIIHEMY BUIY, CXE€MaM W OMUCAHUSM peallbHble OHOJOTHYeCKHe OOBEKTHI WM MX H300paKEHUS, BBISBISAS OTIMYUTEIbHBIC
MpU3HAKU OMOJIIOTUYECKUX OOBEKTOB;
CpaBHHBATh OMOIOTUYECKIE OOBEKTHI, MPOIIECCHI; 1eNIaTh BBIBOABI M YMO3AKIIOUCHHS HA OCHOBE CPABHEHMS;
YCTaHABJIMBATh B3aUMOCBSI3U MKy 0COOCHHOCTSIMH CTPOCHHUS U PYHKIIMSMHI OPTaHOB M CUCTEM OpPTaHOB;
UCIIOJIb30BaTh METOJABI OHMONIOTMYECKON HayKu: HAOMIOJaTh W OINUCHIBATh OMONOTMYECKHE OOBEKTHI U TMPOILIECCHI, CTaBUTh OHOJIOTHYECKHe
IKCIIEPUMEHTHI U OOBSCHATH UX PE3YIbTATHL;
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e 3HATh W apryMEHTHPOBATh OCHOBHBIC NPABWJIA IOBEJCHUS B NMPUPOJC; aHAIU3UPOBATH U OLCHUBATH IIOCIEJCTBUS IEATEIHLHOCTH 4YEIOBEKa B
IPUPOJE;
® ONHWCBHIBaTH W HCIIOJIB30BATh IMPHEMBI BHIPAIIUBAHUS W Pa3sMHOKEHHUS KYIbTYpHBIX PAaCTEHHH W [IOMAIIHUX J>KUBOTHBIX, yXOJa 32 HHUMH B
arporneHo3ax;
® HAXOIUTh B YUeOHOH, HAYUHO-TIONYJISIPHOI JTUTEparype, IHTepHET-pecypcax nH(OpMAIHIO O )KUBOM MPHUPOJE, OPOPMIISTH €€ B BUAE MUCHMEHHBIX
COOOIICHUH, TOKIIa70B, peepaTos;
e 3HaTh M COOJIIOJATh MTpaBUiIa paboThl B KaOMHETE OMOIOTHH.
BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYHThHCS:
®  NOHUMAMb FKOJI02UYECKUe NPOOTEMbl, BOZHUKAIOWUE 8 YCIOBUAX HEPAYUOHATLHO2O0 NPUPOOONOIbIOBAHUS, U NYMU PEeUleHUs. SMUX npooiem,
®  AHANU3UPOBAMb U OYEHUBAMb Yelegble U CMbICI08ble YCIMAHOBKU 8 CE0UX OeUCMBUAX U NOCMYNKAX N0 OMHOWEHUIO K 300P08bl0 CBOEMY U
OKPYHCAIOWUX, NOCTEOCMBUSL BIUAHUS PAKMOPOB PUCKA HA 300P08be YeN08eKd
®  HaxoOumv uHgopmayuio no onpocam odujell buoro2UU 8 HAy4HO-NONYIAPHOU TUMmepamype, CHeYuaru3upo8aHHbIX OUOIO2UUECKUX CLOBAPSIX,
cnpagoyHuxax, nmepnem pecypcax, anaiusupoeams u OyeHus8ams ee, nepesooums uz 0OHol hopmul 8 Opyeyio;
®  OpUEHMUPOBAMBCA 6 CUCmeEMe MOPATbHbIX HOPM U YEeHHOCHel N0 OMHOWEHUI) K 00beKmam JHcusol npupoosi, cOOCMEEeHHOMY 300pP08bI0 U
300po6bI0  Opy2ux niooell (npusHaunue 6biCOKOU YEHHOCMU JICU3HU 80 6CeX ee NPOSGIEHUAX, IKON0SUYECKOe CO3HAHUe, IMOYUOHANbHO-
YeHHOCmHOe OMmHOUuleHUe K 00beKmam HCUBoU npupoobl);
® co30asamb cOOCMEEHHbBIE NUCbMEHHbLE U YCIHblE COOOWEHUs O COBPEMEHHBIX NPobemMax 6 ooaacmu 6UOI02UY U OXPAHbL OKpYIcaloujel cpeobl
HA OCHOB8e HEeCKONbKUX UCMOYHUKOE UHGOpMAayuu, COnposo#cOamsv 6blCMyNJeHue npesenmayuell, y4umuleas 0COOEHHOCMU ayOumopuu
C8EPCMHUKO8,
® pabomame 6 epynne CEPCMHUKOE NPU peuleHUl NO3HABAMENbHLIX 3a0ay, CEA3AHHbIX C MeopemuidecKuMuy U npaKmuieckumu npooiemamu 6
obnacmu MONeKYIAPHOU OUONO2UU, 2eHeMUKU, IKOI02UU, OUOMEXHON02UU, MeOUYUHbl U OXPAHbL OKpYdHcarowel cpeovl, NIAHUPOBAMb
COBMECMHYI0 0essmeNbHOCb, YUUMbLEAMb MHEHUE OKPYHCAIOWUX U AOEK8AMHO OYeHUBAMb COOCMBEHHDbIN 6KIAO 8 0esMeNbHOCMb SPYNNb.

Conep:xaHnue y4eOHOI0 nmpeaMeTa

buosornst kak Hayka.
Haquble MCTO/bI U3YUCHM, IPUMECHACMBIC B 61/IOJIOFI/II/II Ha6JIIO,HCHI/I€, OIMCAaHKUC, SKCIICPUMCHT. I'umot €3a, MOICIIb, TCOPH:, X SHAYCHHUC U MCIIOJIb30BAHHC B
TIOBCETHEBHOM kM3HU. bronornueckue Hayku. Pors Guonoruu B GOpMUPOBAaHUN €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. OCHOBHBIC MPU3HAKHU JKUBOTO. Y POBHU
OpraHu3alUK >KUBOH TPUpobL. JKBbIe MPUPOIHBIE 00BEKTHI Kak cuctema. Kimaccudukarys )KUBbIX TPUPOIHBIX OOBEKTOB.
Kuerka.
Knerounas teopusi. Knerounoe ctpoeHne opraHM3MOB Kak JI0Ka3aTeNIbCTBO UX POZICTBA, €IMHCTBA KMBOW Mpupobl. CTpOeHHE KIIETKU: KIeTO4Hasi 000JI0uKa,
Tuia3MaThyeckas MeMOpaHa, IMTOIUIa3Ma, Apo, opraHouabl. MHoroodpasue kietok. OOMeH BElIecTB U MPEeBpaIlieHHue SHEPIUH B KIIETKE. XPOMOCOMBI U TeHBL
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Hapyrmenus B ctpoeHnr 1 (PYHKITMOHUPOBAHWH KJICTOK — OJTHA M3 TIPUYMH 3a0051eBaHus opranu3ma. Jlenenne KIeTku — OCHOBA Pa3MHOMKEHHSI, POCTa M Pa3BUTHS
OpPraHU3MOB.
JlabopaTopuast pabora Nel «/3yuenne crpoeHus KIETOK M TKAHEH paCTEHNA 1 KUBOTHBIX Ha TOTOBBIX MUKPOIIPEIApATAX

Opranusm.
Knerounpie 1 Hekserounbie (Gopmbl ku3HA. Bupychl. OTHOKIETOYHBIE ¥ MHOTOKJIETOYHBIC OpraHn3Mbl. OCOOEHHOCTH XMMHYECKOIO COCTaBa OPraHM3MOB:
HEOPraHUYeCKHEe M OPraHMYEeCKUE BEIIeCTBA, UX pOjb B opranu3Me. OOMEH BEINECTB M NPEBpAICHUS SHEPrHM — MPHU3HAK JKUBBIX OpraHu3MoB. IIluTanHue,
JIBIXaHUE, TPAHCIIOPT BEIICCTB, YIAJICHUE MPOIYKTOB OOMEHa, KOOPIMHAIMS M Peryssiiys (PyHKIMH, TBIDKEHWE W Oropa y PacTeHWH W KHUBOTHBIX. PocT m
pa3BuTHE OpraHu3MoB. PasMHOkeHue. becrionoe u monoBoe pasmuHokeHue. IlomoBele kimetkn. OrutomoTBopeHue. HacnenacTBeHHOCTs U M3MEHYHMBOCTh —
CBOICcTBa OpraHn3MoB. HacrieicTBeHHas 1 HeHaCTIeICTBEHHAS M3MEHUMBOCTE. [[pHUCITOCOOICHHOCTh OPTaHU3MOB K YCTIOBHSIM CPE/IbI.
JlabopaTopHas padora Ne2 «BrIIBIeHNE N3MSHUMBOCTID

Bun.

Bun, npu3Haku Buja. Buj kak oCHOBHas cHCTeMaTHdecKkas Kareropus »uBoro. Ilomymsius kak ¢opma CylnecTBOBaHUS BUaA B mpupoze. Ilomymsmus kak
emuuma sBomoin. Y. JlapBuH — OCHOBOIOJIOKHUK ydeHHsI 00 3Bomoini. OCHOBHBIC JBMXKYIIME CHJIBI ABOJIIONMHU B MpHUpoze. Pe3ynbTaTsl 3BOIOIMN:
MHOro00pa3ue BHJIOB, TPUCITOCOOIEHHOCTh OPTaHU3MOB K Cpejic OOWTaHHWs. Y CIOKHEHHWE PACTEHHH M JKMBOTHBIX B Tporiecce ABomonun. [IporcxoxieHne
OCHOBHBIX CHCTEMATHYCCKHMX TPYII PacTCHUH M JKUBOTHBIX. [IprMeHeHHEe 3HAHMH O HACJICACTBEHHOCTH, M3MEHUYMBOCTH M HCKYCCTBEHHOM OTOOpE IIPH
BBIBE/ICHUH HOBBIX TIOPOJI JKUBOTHBIX, COPTOB PACTCHHIA M IIITAMMOB MHUKPOOPTaHHU3MOB.
JlaGoparopnas padora Ne3 «BbIsBiIeHHE Y OpraHU3MOB ITPUCIIOCOOICHUH K Cpelie OOMTaHMDY

JKOCHCTEMBI.
DKOJIOTHsl, SKOJIOrHYecKue (haKTOphl, UX BIUSHAE HA OPraHU3MbL. DKOCHCTEMHAs] OpPraHU3allvs >KUBOM MPUPOJIBL. DKOCHCTEMA, €€ OCHOBHBIE KOMITOHEHTHI.
Ctpykrypa sxocucTeMsl. [TumieBbie cBsi3u B SkocucTeMe. B3anmoeiicTBrIe IOMYIISINA Pa3HbIX BUAOB B dKocHcTeMe. EcTecTBeHHas skocucTeMa (OMOreorneHos).
Arposkocucrema (arporeHo3) KaKk HCKyCCTBEHHOE COOOIIECTBO OpraHM3MOB. KpyroBopoT BEIECTB M IOTOK SHEPIHU B OMOreorieHo3ax. buocepa—rnodanpHas
skocucrema. B. M. BepHajackuii — OCHOBONONIOKHHUK yueHHs 0 Orocdepe. CtpykTypa ouochepsl. Pacnpoctpanenue u pojiib KHMBOrO BeIecTBa B Ouochepe.
Hoocdepa. Kparkas nctopust sBomrormu ornocdepsl. 3HaueHne oXpaHbl Onochepbl 7151 COXpaHeHHs )KU3HU Ha 3emite. bruonorndeckoe pazHooOpas3ue Kak OCHOBA
ycroiunBocT Ouochepnl. COBpeMEHHBIC IKOJIOTMYECKHE MPOOJIEMbI, X BIMSHUEC HAa COOCTBEHHYIO JKM3Hb M JKU3HB OKpYyXKaromux Jrozaei. IlocmencTBust
JIeSITEeIbHOCTH YEJIOBEKA B IKOCHCTeMax. BivsiHue cOOCTBEHHBIX MTOCTYITKOB HA KUBBIE OPraHU3MbI U SKOCUCTEMBI.

KaﬂeHlIapHO-TeMaTI/I‘IECKOC IVIAHHPOBAHUEC

Ne Tema ypoka KoanuecTBo yacoB
n/n
1 2 3

Beenenne (2 yaca)
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1 | [Tpusnaku xwuBoro. bronorndyeckrne Hayku. MeTo 16l OHOIOTHI 1
2 | YpoBHM OpraHM3alliu KUBOM pupoibl. Poib Onosoruu B GopMUpOBaHUN KaPTHHBI MHPa 1
Pa3nen 1. Knerka (9 uacoB)
3 | Kneroynas treopusi. EXMHCTBO 5KHBOM IPUPOJIBI 1
4 | Crpoenue xietku. Kierounas memOpana, siipo, II1C, pubocombl, komiuieke I'ombmKu 1
S | Crpoenue kineTku. JIN30COMBI, MUTOX OHJIPUH, ILIACTHIbI, KIICTOYHBINA IIEHTP 1
6 | MHorooOpasue KIeToK 1
7 | Muoroo6pasue kierok. JlaGopaTtopuas padora Nel «M3ydyeHue CTpPOeHHsI KJIETOK M TKAaHeil pacTeHHH W 1
JKHBOTHBIX HA TOTOBBIX MUKPOINpeNnapaTax»
8 | OOMEH BEIIIEeCTB M SHEPTHH B KIICTKE 1
9 | lesieHue KJIETKH — OCHOBA Pa3MHOXKEHHsI, POCTA U PA3BUTHSI OpraHM3Ma 1
10 | Hapymienus ctpoeHusi 1 QYHKITHI KJIETOK — OCHOBa 3a00JIeBaHU I 1
11 | O6o6menue o teme «Kierka» 1
Paznen 2. Opranusm (24 u)
12 | HekseTounblie )OPMBbI )KHU3HU: BUPYCHI 1
13 | Kinerounble hOpMBI JKU3HH: OJJHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE OPraHU3Mbl, KOJOHUH 1
14 | Xumuueckuil cocTaB OpraHu3Ma: XMMHUYCCKHEIIEMEHThI, HEOPraHMYECKUE BEIIECTBA 1
15 | Xumuyeckuii COCTaB OpraHM3Ma: OPraHuYeCKUe BenecTa (OCIKH, JTUIHIbI, YTIJICBOIbI) 1
16 | Xumuueckuii COCTaB OpraHU3Ma: OpraHndYecKre BemecTBa (HyKICHHOBbIC KUCIOTh 1 AT®) 1
17 | OOMeH BelIeCTB U SHEPIHH B OPraHU3Me: INIACTUYECKUH 00MeH (OoToCHHTE3) 1
18 | OOMeH BeIeCTB U SHEPTMH B OpPraHU3ME: IUIACTHYECKUH 00MeH (CHHTE3 OesKa) 1
19 | OGMeH BelecTB ¥ YHEPTHHU B OpraHU3Me: YHEPreTHYECKUI 0OMeH 1
20 | TpaHCIOPT BEIECTB B OPraHU3Me 1
21 | Yaanenue U3 opraHd3Ma KOHEUHbBIX POTYKTOB OOMEHA BEIIECTB 1
22 | Onopa uIBH)KEHHEOPTaHU3MOB 1
23 | Perynsust GyHKIMIA y pacTeHuit 1
24 | Perynsauus QyHKUUHA Y )KUBOTHBIX 1
25 | Becnonoe pa3sMHOKEHHE 1
26 | ITonoBoe pazmMHOKeHHE. Meiio3 1
27 | Ilonosoe pasMHOkeHue. ['amMmeTorenes 1
28 | Poct 1 pa3BUTHE OPraHU3MOB 1
29 | Poct u pa3BuTHe opranu3MoB. [IpsMoii THIT pa3BUTHS 1
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30 | HacyeiICTBEHHOCTh W M3MEHYMBOCTH — OOIIIME CBOMCTBKMUBBIX OPraHU3MOB 1
31 | HacnecTBEHHOCTh M M3MEHUMBOCTh. 3aKOHOMEPHOCTH HACJICOBAHUS PU3HAKOB 1
32 | 3aKOHOMEPHOCTH H3MEHYMBOCTH. Moau(HKaIIMOHHAsE W3MEHYUBOCTD 1
33 | 3aKOHOMEPHOCTH M3MEHYMBOCTH. MOTU(PHUKAIMOHHAS U3MEHUYHUBOCTh. JlaGopaTopHasi padora Ne2 «BbisiBieHune 1
U3MEHYMBOCTH»
34 | HacneicTBeHHAs! HF3MEHYHMBOCTh
35 | O6o0mIeHuE 10 TeMe «OpraHu3zm»
Paznen 3. Bua (13 yaco)
36 | Pa3BuTure OGMOIOIHH B JIOJAPBHHOBCKHIA TIEPHOJL 1
37 | Yapn3 JlapBrH — OCHOBOIIOJIOKHUK YUCHHSI 00 BOJIOIHH 1
38 | Yuenue JlapBrHA O €CTECTBEHHOM OTOOpE 1
39 | Bua Kak OCHOBHAs CHCTEMAaTHYeCcKasi Kareropusi kuBoro. IpusHaku Buja 1
40 | TTomymsitust KaKk CTPYKTYPHAs €IMHMIIA BHIA 1
41 | Tomynsiust KaK e IMHHUIA YBOIOIHH 1
42 | OCHOBHBIE JBMXKYIIME CHUJIbI DBOJIIONNH B IPUPOJIE 1
43 | Pe3ynbTaThl 3BONIIONKMN: MHOTO00pa3ne BHJIOB, MPUCITOCOOICHHOCTh OPraHU3MOB K Cpejic OOMTaHuUs 1
44 | Pesynbratel sBOMIONMU. JlaGopaTtopHasi padoTra Ne3 «BpbIsiBjieHHE Y OPraHU3MOB NMPHUCIOCOOIeHUIT K cpeae 1
o0uTAHUS»
45 | YcnoxkHeHHEe OpraHU3alliy PaCTEHHI B MTPOIIECCE IBOIOIIUU 1
46 | VcnoxHEHHE OpraHu3alliy )KMBOTHBIX B IIPOIECCE DBOJIIOIMH 1
47 | [lpuMeHeHHe 3HAHUN OHACJIEACTBCHHOCTH, M3MCHUHMBOCTH M HMCKYCCTBEHHOM OTOOpE IMPHM BBIBEACHHHM HOBBIX 1
MIOPOJT )KHUBOTHBIX, COPTOB PACTEHHI U MITAMMOB MUKPOOPTaHM3MOB
48 | O606meHne 1o Teme «Bumy 1
Pa3nea 4. Jxocucrems (20 yacoB)
49 | Dkonorus KaK HayKa 1
50 | 3aKOHOMEPHOCTH BJIMSIHUS YKOJIOTHICCKUX (PAKTOPOB HA OPTaHU3MBI 1
ol | Abuotnyeckue (haKkTOPbl CPEbl M MPUCIIOCOOICHHOCTh K HUM JKHBBIX OPIraHU3MOB 1
92 | buornyeckue haktopbl. BzaumoaeicTBre MOMyIIAIHiA Pa3HbIX BUIOB 1
53 | DKocHuCcTEMHAs OpraHU3allis )KUBOM TPUPOIBI 1
94 | CTpyKTYypa 9KOCUCTEMBbI 1
55 | IIuieBble CBS3U B IKOCUCTEME 1
56 | DKonoruyecKre mMMpaMu bl 1
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57 | ArposkocucTeMa (arporieHo3) Kak HCKYCCTBEHHO€E COODIIIECTBO OPraHM3MOB 1
98 | buocthepa — riobanpHasi SKOCHCTEMA 1
59 | PacnpocTpaHeHue U pojib )KHUBOTO BEIECTBa B OHochepe 1
60 | Kpatkas uctopus 3BOJIOIMH OHOCHEpBI 1
61 | Hoocdepa 1
62 | Bromornyeckoe pasHOoOpasre Kak OCHOBA YCTOMUUBOCTH OHOC(EPHI 1
63 | CoBpeMeHHBIC SKOJIOTHYECKUE MPOOJIEMbI, UX BIMSIHHUE HA XKH3Hb KKOTO M3 HAC 1
64 | TlyTu penieHus SKOJIOTHUECKUX MPOOIeM 1
65 | O6o0uIeHNE 10 TeMe «DKOCUCTEMBD) 1
66 | MToroBslii ypok 1
67 | PesepBHBIE YPOKHU 2
68

Onucanue y4e0HO-METOAMYECKOI0 1 MATEPHAJbLHO-TEXHUYECKOI0 00ecreyeHmsl.

Ilepeyens y4eOHO—METOIUYECKOTO 00ecTIeYeHMsI.

1. Astopckoii nporpammel  «buosorus. [Ipumepnbie paboune nporpammel. [Ipenmernas nunus yueOnukoB B. M. CuBornazoBa». 5—9 kiacchr:
yuebHoe mocobue it obieoOpa3oBaTenbHbIX opranu3amuii / B. Y. CusornazoB. — M.: [Ipoceemenue, 2019 ®I'OC OO0
2. buonorms. 9 kmacc: y4ueO.mis obmeoOpasoBar. yupexnaenuii / CuBormazoB B. U., Kamenckmit A. A., Caperuea H. FO. u ap.— M. :

IIpocsemenue, 2019.

MeToauueckas Jureparypa JJisl YIuTe .

1.

[Tonomapera N.H., Kopaunosa O.A., Kyumenko B.C. buonorus: Pacrenus. bakrepun. ['pu6sl. Jlnmaitauku. 6 xnacc. Metoandeckoe nocodue
i yuurens.- M.: Bentana-I"pad, 2005.

Mup3zoeB C.C. AkTuBH3aIys MO3HABaTEIIBHOTO HHTEpeca ydanuxcs // buonorus B mkose, 2007. Neb.
Cenesko I'.K. CoBpemennbie o0pazoBarenbHble TeXHOT0ruu. M.: 1998.
Crambepckas JI.B. Ypok 6uonoruu maraet B KOMIbIOTEpHBIH Ki1acce // buonorus B mkone, 2006, Ne6.

ok wN

Tymmna U.A. Mcnionbp3oBaHre KOMITBIOTEPHBIX TEXHOJIOTHUH B 00yueHnuu ouosnoruw // IlepBoe centsaops. buonorus, 2003, No27-28.
UcnonszoBanue UKT npu pabore ¢ METOAUYECKMMH MaTeprajlaMu B IOArOTOBKE ypokoB 6uosnoruu. Ilepms, 2006.
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MyJibTUMeNUITHAA OJ/IEePIKKa Kypca.
1. buonorus. Pacrenus. bakrepuu. I'pulsl. Jlumaitauku. 6 kinacc. O6pazoBarenbHbIN KOMIUIEKC, (2JIEKTpOoHHOE yueOHoe n3nanue), ®upma «1 Cy,
Wznarensckuii nentp «Benrtana-I'pady», 2007.

OcHoBHas1 JInTepaTypa AJisl yJaluuxcs.

1. buonorus. 5 knacc: yue6. lns obueodpazoBar. yupexaenuii / Cusoriazos B. U., [TnemakoB A. A.— M. : [Ipocsemenue, 2019.

2. 2. buomnorus. 6 knacc: yue0.1so0meobpazoBar. yupexaenuii / Cusornazos B. U., [TnemakoB A. A.— M. : IIpocsemmenwne, 2019.

3. 3. buonorus. 7 xnacc: yue0.amso6meoopazosart. yupexaenuii / Cusornazos B. U., CapsrueBa H. 10., Kamencknii A. A. — M. : [IpocBenienue,
2019.

4. 4. buonorus. 8 knacc: y4ueb.yisiodmeoodpasosat. yupexaenuii / Cuornazos B. U., Kamenckuit A. A., Capsraea H. FO. — M. : TIpocsenienue,
20109.

5. 5. buonorus. 9 knacc: yue6.u1s o0eodpazosar. yupexaenuii / Cusornazos B. 1., Kamenckuii A. A., Capsruesa H. 0. u np.— M. :
IIpocsemenue, 2019.

HNuTepHeT-pecypcesbl.

http://school-collection.edu.ru/) . «<Eaunas xomrekuus [{udpossix O6pa3zoBaTeabHbIX PecypcoBy
http://www.fcior.edu.ru/

www.bio.1september.ru — raszera «buonorus»

www.bio.nature.ru — Hay4HbIC HOBOCTH OHOIOTHH

www.Km.ru/education - yueOHbIe MaTepualibl ¥ ciioBapy Ha caite «Kupmut 1 Medonuii»
http://video.edu-lib.net — yaeOHbIe GHUIBMEI

o0k whE

KoMmuieKThI me4aTHBIX 1eMOHCTPAIMOHHBIX OCO0OHI:

(TabMHIIBI, TPAHCIIAPAHTHI, TOPTPETHI BBIAIOIINXCS YIEHBIX-OUOIOTOB).

Kaproreka ¢ 3amaHusiMu A1 MHAMBUAYAJIBHOTO OOyuY€HUs, OPraHU3AlMH CaMOCTOSTENIBbHBIX PaboT 0Oydaroluxcs, MPOBEACHUS KOHTPOJIbHBIX
pabor.

HarypanbHbie 00BEKTHI:

T'epoapuu
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OCHOBHBIE T'PYIIIBI PACTEHUI
CenbCcKOX0341CTBEHHBIE PACTEHUS
PactutenbHbIe coobmiecTBa
Konnexuyuu

["onocemeHHbIE pacTeHUS

Cemena u 10461
Komnnekmuot muxkponpenapamog
boranuka I
boranuka I1

3o00m0rust
Anatomus

Oo0vémnvie mooenu

[IBeTox
Penvegpnovie maoauy

Crpoenue NErkux
Maznummnsie mooenu-annauKayuu
Knaccudukanus pacteHui 1 >KUBOTHBIX
U OBIYbETO IEMHS

Pa3BuTHE HACEKOMBIX C IMOJHBIM U HETIOIHBIM MPEBPAIICHUEM
Habopuvt mynaxceii

[Tnonaw1, oBoIM, PpyKTOBBIE pacTEHUS
Ilpuéopur
Pazoamounvie

Jlyna pyunas

Mukpockon

[Tocyna v mpuHAIEKHOCTH IS OIIBITOB
Jlemoncmpayuonnuvle

(I11JI6)

Jocka st Cynku mocy/ibl
Ileyammnwie nocoousn
Jlemoncmpayuonnvie

Kommnekr tabmui «borannka 1. ['puObl, MumaitHUKKM, BOJIOPOCITH, MXH, TATOPOTHUKOOOPA3HBIE U TOJTOCEMEHHBIE PACTCHHUSI.
Kommuekt tabnun «boranuka 2. CTpoeHHe U CUCTEMATHKA IIBETKOBBIX PACTCHHID)



Komrutext tadnun «3o0morud 1. becrio3BoHOYHBIE)

Kommnext tabmur «3oo0morug 2. [103BOHOYHEBIEY»

KommutekT Tabnui «YenoBek u ero 370poBbe 1. YPOBHU OpraHu3aluy 4YeI0BEUECKOT0 OPTaHu3May
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[TopTpeTsl OHoIOroB

Jluoaxmuueckue mamepuanl

Kaprouku ¢ 3agaHusIMU, TECTHI
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