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1o OMOJIOTHH HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTaBJICHA Ha OCHOBe TpeboBaHUil K pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON
pOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30oBaHMs, MPEICTaBICHHBIX B DeepaabHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takxke [I[pumMmepHON IPOrpaMMbl BOCIIUTAHHSL.

INOACHHUTEJ/IbHAA 3AIIMCKA

Jannast mporpamMma 1o OMOJIOrMM OCHOBHOTO 0O0IIero o0pa3oBaHus pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUAMU OOHOBIEHHOTO DenepalibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOro ob0miero obpazoBanus (PI'OC OOO) u ¢ yuérom [IpumepHOl OCHOBHOMA
o0pa3oBaTenpHOM MporpaMMbl OCHOBHOTO ob11ero oopazosanus (IIOOIT OOO0).

[Iporpamma HampaBieHa Ha (GOPMHPOBAHWE ECTECTBEHHO-HAYYHOW TPAMOTHOCTH YYAIIMXCS W OPraHM3alWI0 H3y4eHUs OHOJOTHH Ha
JeSTeTbHOCTHON OCHOBE. B mporpamme y4YUTHIBAIOTCSI BO3MOXHOCTH Tpeamera B peanmsanuu TpeboBanuit @I'OC OOO k miIaHHUPYEMBIM,
JUYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00Y4YeHHUsI, a TAK)Ke peallh3alusi MEKIIPEAMETHBIX CBS3€H €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB
Ha YPOBHE OCHOBHOI'O OOLIET0 0Opa30BaHMUS.

B nporpamme ompenensitoTcsi OCHOBHBIE L€ W3Yy4eHHs OHOJIOTMHM Ha YPOBHE 5 Kilacca OCHOBHOTO OOIIEro 0oOpa3oBaHUA, IJIaHUPYEMbIE
pe3yabTaThl OCBOSHHS Kypca OMOJIOTHH: INYHOCTHBIE, METAIIPEMETHBIC, TIPEAMETHBIC.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O TIPEAMETA «bUOJIOTUA»

VY4eOubiii npenmer «buonorus» pa3BUBaeT MNPEACTABICHUS O IMO3HABAEMOCTH >KMBOW MPUPOABI M MeToAaxX e€ TMO3HaHMs, OH IO3BOJSET
c(hOpMHUPOBATH CUCTEMY HAayYHBIX 3HAHUM O )KUBBIX CHCTEMax, YMEHHS UX MOTy4YaTh, MPUCBAUBATh U IPUMEHATDH B )KU3HEHHBIX CUTYaIlUsiX.

buonorudeckass moaroroBka oOecrmeynBaeT MOHUMaHHE OOYUYAIOIIUMUCS HAyYHBIX TMPUHIUIOB YeIOBEYECKOW JeATEIbHOCTH B MPHUPOIE,
3aKJIaJbIBa€T OCHOBBI 3KOJOTUYECKON KYJIBTYpBbI, 3J0POBOr0 00pas3a >KU3HH.

IEJIU UBYYEHHA YYEBHOTI'O TIPEAMETA «BHOJIOTUA»

L[e.]'ISIMI/I HU3y4YCHUA OHOJIOrHH Ha YpOBHE OCHOBHOI'O O6HI€FO 06p330BaHI/I$[ SIBJISAFOTCA

¢ (OopMHUpPOBaHKE CHCTEMBI 3HAHUIT O MPU3HAKAX U MPOIeccax KU3HEAEsTeIbHOCTH OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpraHU3allly;

¢ (OopMHUpPOBaHHNE CHCTEMBI 3HaHUIT 00 0COOEHHOCTSIX CTPOCHHUS, KU3HEAEATEIHLHOCTH OpraHi3Ma YeJI0BeKa, YCIOBUIX COXPAHEHHUS €T0 3710POBbS;

e GOopMHUpPOBaHNE YMEHHUH ITPUMEHSATH METOJ(bI OMOJIOTUYECKON HAYKH JUIS U3YUEeHUsI OMOJIOTMYECKUX CHCTEM, B TOM YHCIIEe M OPTaHU3Ma YellOBEKa,;

e GOopMHUpPOBaHNE YMEHUH HCIIOJIb30BaTh MH(MOPMAIMIO O COBPEMEHHBIX NOCTH)KEHHSX B 00JacTH OMOJOTHH Ul OOBSICHEHHMS NPOLIECCOB U SBJIEHUH >KUBOM MPUPOIBI U
JKU3HEAEATEIPHOCTH COOCTBEHHOTO OpPraHn3Ma;

¢ hopMHUpOBaHNE YMEHHH OOBACHATH POJb OMOIOTHM B TNPAKTHYECKON IEATETBHOCTH JIO/EH, 3HadeHHEe OMOJIOTHMYECKOTO Pa3HOoOoOpasus IS COXpaHEeHHs Onocdepsl,
MOCTEICTBHS NESITEIHHOCTH YEJI0BEKa B TIPHUPOJIE;

e (OpMHUPOBAHHE IKOJIOTHUECKOH KYJIBTYPHI B LIEJSX COXPaHEHHS COOCTBEHHOTO 3/I0POBBSI M OXPaHbI OKPYXKAIOIIEH Cpebl.



JocTmwkenne 1eneit obecrieunBaeTcs pemenneM ciueayomnx 3A1AY:

¢ IproOpeTeHNE 3HAaHUH O0YYaIOMNUMHUCSA O JKUBOW MPHPOAE, 3aKOHOMEPHOCTSIX CTPOCHUS, *KU3HEASSATEINBHOCTH M CPEeJooOpa3yromell poiau OPTaHU3MOB; UEIOBEKE Kak
6roconnanTbHOM CYIIECTBE; O POIIM OMOJIOTHIECKOH HAyKH B IPAKTUYECKOH JIESITENbHOCTH JIIOACH;

® OBJIJICHUE YMEHHUSIMH [IPOBOANTD UCCIIEAOBAHMUS C UCIIOJIb30BAaHUEM OHOJIOTMYECKOr0o 000PYI0BaHHS U HAOJIOICHHS 32 COCTOSIHIEM COOCTBEHHOTO OPTaHM3Ma;

® OCBOEHHE NPUEMOB PabOTHI ¢ OHOJIOTHYeCKOH HH(OpMaLue, B TOM YUCIie O COBPEMEHHBIX JOCTHKEHHSIX B 00JIaCTH OHOJIOTHH, €€ aHAJIN3 U KPUTHYECKOE OLICHUBAHME;

® BOCIIMTaHNE OMOJIOTHYECKN M HKOJIOTHYECKH I'PAMOTHOH JIMYHOCTH, TOTOBOH K COXPaHEHUIO COOCTBEHHOTO 370POBbS M OXPAHbBI OKPY’KAIOLIEH CPEIBI.

MECTO YYEBHOTI'O IIPEAMETA «BHUO0JIOTHA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 6uonorus sBisercs 00s3aTebHBIM IPEAMETOM Ha YpOBHE OCHOBHOTrO oO1iero oopazoBanus. JlaHHas nporpamma
IpeycMaTpuBaeT u3yuyeHue Ouonoruu B 5 kiacce - 1 yac B Hezento, Beero - 34 yaca.

COAEPKAHHME YYEBHOI'O IIPEAMETA

1. BuoJsiorusi — Hayka 0 »KMBOW Npupoje

[Honstue o xusHu. [IpusHaku xUBOro (KJIETOUHOE CTPOEHHE, MUTAHUE, IBIXaHUE, BbIIEICHHUE, pOCT U Jp.). OOBEKTHI )KUBOM U HEXKUBOW IPHUPOJIBI,
ux cpaBHeHue. )KuBas 1 HeXMBasi IPUPOJa — E€IUHOE LIETIOE.

buonorus — cuctema Hayk 0 kuBOM nipupojie. OCHOBHBIE pa3esibl OMoJoTHH (00TaHWKA, 300JI0THS, SKOJIOTHSI, IIUTOJOTHS, AaHATOMUS, (PU3UOTOTHUS
u ap.). [Ipodeccun, cBsizanHble ¢ OUONIOTHEH: Bpay, BETEpUHAP, ICUXOJIOT, arPOHOM, KHBOTHOBOA U 1p. (4—5). CBsI3b OMOJIOTHH C IPYTMMHU HayKaMu
(Matematuka, reorpadus u ap.). Ponb GMosoruu B NO3HaAHUN OKPYKAIOIIEr0 MUpa U MPaKTUYECKON JAESITEIbHOCTH COBPEMEHHOTO YeIOBEKa.

Kabuner 6uonoruu. [1paBuia noseneHus u paboThl B KabUHETe ¢ OMOIOTHYECKUMHU PUOOPaMU U HHCTPYMEHTAMHU.

buonoruueckue TepMUHBI, MOHATHS, CUMBOJIBL. Vcrounuku Oumonormyeckux 3HaHuil. Ilonck wHGpOpManuu ¢ HCNONB30BAaHUEM PA3IUYHBIX
MCTOYHHKOB (Hay4HOIOMYJISIpHAs JIUTEpaTypa, CIPaBOUYHUKH, MIHTEpHET).

2. MeToabl n3y4eHHs KUBOI NPUPOAbI

Hayunble MeTobI H3yueHUs KHUBON MPUPOBI: HAOIIOAEHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEPEeHHUEe, KIacCU(pHUKaIHs. Y CTPOHCTBO YBETMUUTEIbHBIX
puOOpOB: Tynbl U MUKpocKora. [IpaBuina paboThl ¢ yBeIUYUTENbHBIMU IPUOOPAMH.

Merton onucanust B OMoMOTuM (HArJISIHBIN, CIIOBECHBIHM, cXxeMaTuyeckuil). MeTo n3MepeHus: (MHCTpYMEHTHI u3MepeHust). MeToJ kiaccudukanum
OpPraHU3MOB, IPUMEHEHNE ABOWHBIX Ha3BaHMUN oprann3MoB. HabmroieHre u 3KCepuMEHT KaK BeTyIUEe METOAbl OMOIOTHH.

Jlabopamophule u npakmuieckue pabomoi

1. U3yuyenne nmabopatopHOro oOOpyAOBaHHUS: TEPMOMETpPHI, Bechl, yaliku lletpu, mpobupku, meH3zypku. [IpaBuna paboTel ¢ 000pyJOBaHHEM B
IIKOJIbHOM KaOuHeTe.

2. O3HaKOMJIEHUE C YCTPOMCTBOM JIyIIbl, CBETOBOI'O MUKPOCKOIIA, ITpaBuiia pabOThI C HUMHU.



3. O3HaKkOMJIEHHE C PACTUTEIBbHBIMU W XKMBOTHBIMH KJIETKaMHU: TOMara M apOy3a (HaTypajbHBIC IMpenaparsl), HHPY30puu Ty(HerabKd U TUIPHI
(roToBBIE MUKpOIIpENApaThl) C IOMOLIBIO JIYIbl U CBETOBOIO MUKPOCKOIIA.

IKCKypcuu uiu 8U0e0IKCKypCcuu

OBnajeHne MeTo1aMu U3y4eHHUs )KUBOH NPUPOIbl — HAOIIOAEHUEM U SKCIIEPUMEHTOM.

3. OpranusMsbl — TeJIa ;KUBOI NPHPOIBI

[TonsiTue 06 opranusme. JlosaepHsle U sI€pHbIE OPraHU3MBI.

Knerka u e€ orkpeitue. KierouHoe crpoenue opranuzmoB. Llutonmorus — Hayka o kietke. KiieTka — HauMeHblIas €AMHMLIA CTPOEHHUS U
KHU3HEIeATEIbHOCTH Opranu3MoB. CTpOeHUE KIETKHU T0J] CBETOBBIM MUKPOCKOIIOM: KJIETOUHAsi 000J104Ka, IUTOILIA3Ma, SAPO.

OOHOKJIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KileTku, TKaHu, OpraHbl, CUCTEMbI OPI'aHOB.

XKuznenearenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U MPOLIECCOB KU3HEAEATEIbHOCTH Yy PACTEHHM, )KUBOTHBIX, OaKTepuil ¥ rpuOoB.

CBoiicTBa OpraHu3MOB: MHUTAaHUE, bIXaHHUE, BHIACICHNE, IBI)KEHUE, Pa3MHOKEHHE, pa3BUTHE, Pa3pakUMOCTb, IPUCIIOCOOIEHHOCTh. Oprann3m —
eIMHOE 1IeJI0e.

PaznooOpasue opranu3mMoB U UX Kiaccu(ukanus (TaKCOHbI B OMOJIOTHH: APCTBA, TUIIBI (OTAENBI), KIACChl, OTPAIBI (TIOPSIKU), CEMEUCTBA, POJIBL,
Bubl. bakTepun u BUpychl Kak GopMbl )KU3HU. 3HaUeHUE OakTepuil U BUPYCOB B IPUPOJE U B )KU3HU YEJIOBEKA.

Jlabopamopnvle u npakmuueckue pabomoi

1. 3yyeHue KIETOK KOKUIIbI YELIYH JIyKa O] JIYIIOH 1 MUKPOCKOIIOM (Ha MPUMepPE caMOCTOSITEIbHO IPUTOTOBICHHOTO MUKPOIIpEnapara).

2. O3HaKOMJIEHHUE C MIPUHLIMIIAMUA CUCTEMATUKH OPraHU3MOB.

3. HaGmroieHue 3a noTpeOiIeHueM BOAbI pACTEHUEM.

4. Opranusmsl U cpea 00UTaHUSA

[Tonsatue o cpene oOutanus. BogHast, Ha3eMHOBO3yIIHAs, TOYBEHHAs, BHYTPHOpPraHU3MeHHas cpefbl ooutanus. [IpeacraBurenu cpen oouTaHus.
OcobenHoctu cpen oduTanust opranu3MoB. pucnoco6ienus opraHu3smMoB K cpezie ooutanus. Ce30HHbIE H3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopnvle u npakmuueckue pabomoi

BrisiBnenue npucnocobieHui OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX MpUMepax).

DKcKypcuu unu 8u0eoIKCKypcuu

PactutenbHbIi ¥ 5KUBOTHBIA MUP POJTHOTO Kpasi (KpaeBeeHue).

5. Ilpupoanbie coodecTBA

[Tonsarue o nmpuponHoM cooOmiecTBe. B3auMocBsi3u OpraHu3MoOB B MPUPOAHBIX cooOriecTBax. [IumieBsie cBa3u B cooduiecTBax. [IumeBsie 3BeHbs,
uenu u cetu nuranud. [IpousBonuTenu, MOTpeOUTENU U Pa3pyLIUTEIN OPraHUYECKUX BEIIECTB B MPUPOJHBIX coodiiecTBax. [IpuMepsl mpUpoOaHbIX
cooOm1ecTB (Jiec, mpyx, 03epo U JIp.).

HckyccTBeHHBIE COO0IIECTBA, X OTIMYUTENIbHBIE MPU3HAKU OT MPUPOJIHBIX coo0IecTB. [IpuunHbl HEYCTOWYMBOCTH MCKYCCTBEHHBIX COOOIIECTB.
Poitb MCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIOBEKA.

[Tpuponnbie 30HbI 3eMiH, ux oourarenu. dnopa u dpayHa NpUPOAHBIX 30H. JlaHAmAa(TH: TPUPOIHBIE U KYJIbTYpPHBIE.

Jlabopamophule u npakmuieckue pabomoi



W3ydenune nCKyCCTBEHHBIX COOOIIECTB U MX oOuTarenel (Ha mpuMepe aKkBapuyma u Jip.).

OKcKypcuu unu 6u0eosIKCKypcuu

1. 3yuenue npupoHbIX cooOIIecTB (Ha mpUMeEpe Jieca, 03epa, Mpyaa, Jayra u ap.).

2. I3yueHue CEe30HHBIX SIBJICHUH B XKU3HU IPUPOJHBIX COOOIIECTB.

6. ’KuBasi npupoaa u 4ei0BexK

W3MeHeHns B NMPUPOAE B CBSI3U C PA3BUTUEM CEIBCKOIO XO3SMCTBA, MPOU3BOJACTBA U POCTOM YHMCIEHHOCTH HaceleHMs. BiusHue denoBeka Ha
KHUBYIO TIPUPOAY B Xoze UcTopuu. ['1o0anbHbIe SKoIorHYecKrue MpoliaeMbl. 3arps3HeHre BO3IYIIHONW M BOAHON 000s04ek 3eMiiH, MOTEepH MOYB, UX
npenorBpauienue. Ilytu coxpanenus 6uonoruyeckoro pasHooOpasus. OxpaHsemble TEPPUTOPUN (3aNIOBEJHUKH, 3aKa3HUKHU, HAllMOHAJIbHBIE MApKH,
namsaTHUKY npuposibl). Kpacuast kaura P®. Oco3HaHue )KM3HU KaK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue pabomul

[IpoBenenue akmuu o yoopke Mycopa B OinKaiiiiiem jecy, napke, CKBepe WK Ha MPUIIKOJIBHOW TEPPUTOPHH.

IIJIAHUPYEMbBIE OGPA30BATEJIbHBIE PE3YJ/IbTATbI

OcBoenmne yueOHOro mpeamera «bHOJOTHSI» Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS JODKHO OOECIeYMBATh JIOCTHIKEHHE CIIEIYIOIIUX
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHbIX PE3YIbTATOB:

JINYHOCTHBIE PE3YJIbTATBI

Hampuom uuyecKoe eocnumanue:

e OTHOIIEHNE K OMOJIOTUU KaK K BaXHOW COCTaBJISIIOLIEH KyJIbTYpbl, TOPJIOCTh 33 BKJIAJ POCCUMCKUX U COBETCKUX YUEHBIX B pa3BUTHE MHUPOBOU
OMOJIOTHYEeCKON HAYKH.

I'pasicoanckoe eocnumanue:

¢ TOTOBHOCTbD K KOHCTPYKTHBHOP'I COBMECTHOM ACATCIIBHOCTH IIPHU BBIITOJTHCHHUN I/ICCJ'ICJIOBaHI/Iﬁ H IMPOCKTOB, CTPEMIICHUC K B3AUMOIIOHUMAaHUIO U
B3aMOIIOMOIIIH.

ﬂyxoeno-upaecmeennoe eocnumanue.

¢ TOTOBHOCTBH OICHUBATD MOBCACHHUE U MMOCTYIIKU C MMO3UIUHU HPABCTBECHHBIX HOPM U HOPM 9KOJIOTHYCCKOU KYJIBbTYPBI;
¢ [IOHUMAHUC 3HAYNUMOCTHU HPABCTBCHHOI'O aCIICKTa ACATCIILHOCTHU YCIIOBCKA B MCIAUIIUHC U OMOJIOTUH.



Jcmemuueckoe gocnumanue:
e IOHUMAaHUE POJIH OMOJIOTUHU B OPMUPOBAHUU ICTETUUECKON KYIbTYpPbI JINYHOCTH.
Ilennocmu nayunozo nosnanusa:

e OPUEHTAIIMS HA COBPEMEHHYIO CUCTEMY HAayYHBIX MPE/ICTABICHUN 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEJIOBEKA C
MIPUPOAHON U COLIMATIBHOM CPEHO;

e IOHMMAaHHUE POJIH OMOJIOTUYECKON HAYKH B POPMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS;

e pa3BUTHE HAYYHOU JIF0O003HATEILHOCTH, HHTEPECA K OMOJIOTHYECKON HAayKe, HABBIKOB MCCIIEA0BATEIHCKON AESTEIHLHOCTH.

Dopmuposanue Kynbmypol 300P06bs:

e OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pPOBbIO M YCTaHOBKA Ha 3J0pOBBIA 00pa3 >KU3HHU (340pPOBOE MUTAHUE, COOIOJEHUE TMTMEeHUYECKUX
IIPaBWJI U HOPM, cOAIaHCUPOBAHHBIIN PEXUM 3aHATHH U OTIIbIXA, peryisipHas (pu3nueckas akKTUBHOCTB);

e OCO3HAHME IOCJIEACTBUN M HENpUSATHE BPEIHBIX NPUBBIUEK (YHOTpeOJIeHHE alKorojsi, HapKOTHKOB, KypeHHE) U MHbIX (OopM Bpeaa ais
($U3UYECKOT0 U MCUXUYECKOTO 3I0POBBS;

* COOJIIO/ICHNE TIPaBUII O€30MIaCHOCTH, B TOM YHCJIE HABBIKK 0€30IIaCHOTO MOBEIEHUS B IPUPOJIHON Cpeje;

e cOPMUPOBAHHOCTH HAaBbIKA Pe(IIEKCUH, YIIPaBIEHHE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHUEM.

Tpyooeoe éocnumanue:

e aKTMBHOE YYacTHE€ B pELICHHHM NPAKTUYECKUX 3ajJad (B pamMKax CeMbH, ILIKOJbI, ropoia, Kpas) OWOJOTMYECKOM U 3KOJIOrMyecKon
HAIpPaBJIEHHOCTH, HHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPOPECCHii, CBA3aHHBIX C OMOIOTHEH.

JKonocuueckoe gocnumanue:
e OpUEHTAIIMS Ha TPUMEHEHNE OMOJIOTHYECKUX 3HAaHUH MPHU PEeLICHUH 3a/1a4 B 00JIaCTH OKPY’KaIOIEH Cpelbl;
e OCO3HAHME IKOJOTMUYECKUX MPOOIeM U IMyTel UX PELIeHHUs;

¢ TOTOBHOCTB K Y4aCTHUIO B HpaKTHLIeCKOfI JACATCIIBHOCTH 9KOJIOTHYECKOU HaIpaBJICHHOCTH.

Aoanmayusa o0yuarouie2oca K U3MeHAIOUWUMCA YC108UAM CO-UUATbHOU U RPUPOOHOIL CPEObl:



e 4JICKBATHAsl OLICHKA U3MEHSIOIUXCS YCIOBUM;
e IPUHATHE PELIeHUs (MHIUBHUyaJIbHOE, B IPYIIIE) B N3MEHSIOLIMXCS YCIOBHAX HA OCHOBAaHMM aHAJIM3a OMOJIOrHYecKol HH(opMaIuy;
e IUIAHUPOBAHKE JICHCTBHIA B HOBOI CUTYaIlMK HA OCHOBAHUY 3HAHWUH OMOJIOTHUECKUX 3aKOHOMEPHOCTEH.

METAINPEAMETHBIE PE3YJ/IbTATBI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eHCTBUA

ba3zoeswie nocuueckue oeiicmeus:

* BBISIBIISITH U XapPaKTEPU30BATh CYIECTBEHHbIC TPU3HAKUA OMOJOTHYECKIX O0OBEKTOB (SBICHUN);

* YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIACCU(PHUKAIUKU OMOJOTUYECKUX OOBEKTOB (SIBICHUM, MPOIIECCOB), OCHOBAHMS IUIsi 00OOIICHUS M
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3a,

* ¢ Y4ETOM MPEIOKCHHON OMOJIOTUYCCKOW 33]1a4d BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpUBAaeMbIX (DakTax W HAOIIOJICHUSX;
npeasaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

* BBISIBIISATH ACPUIIMTH HHPOPMAITIH, TaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS IIOCTABICHHOH 3a1a4u;

* BBIABJIATH IMPUYUHHO-CIEACTBEHHBIE CBSA3M IPH HW3YYCHUU OHOJOTMYECKUX SBIIEHMH M TPOIECCOB; JeiaTh BHIBOJABI C HCIOJIb30BAHHEM
JNEAYKTUBHBIX U UHYKTUBHBIX YMO3AKIIOUEHUHN, YMO3AKIIOUEHUN TT0 aHAJIOTHH, (POPMYIUPOBATH TUIIOTE3bI O B3aUMOCBSI3SIX;

* CAMOCTOSITENILHO BBIOMPATH CIIOCOO pelieHus: yueOHOoM OMoIornuecKoil 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHUs, BRIOUPAaTh Hanboee
MOAXOISIINI C Y4ETOM CaMOCTOSITEIFHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

* HCTOJIb30BaTh BOMPOCHI KaK UCCIEIOBATEIHCKUN HHCTPYMEHT MO3HAHUS;

* (opmynupoBaTh BOMPOCH], (UKCUPYIOIIUE Pa3pbIB MEXKIY PEaTbHBIM U >KEIaTeIbHBIM COCTOSHUEM CUTYyallud, O0BEKTa, U CaMOCTOSATEIHHO
YCTaHABIIMBATh UCKOMOE U JJAHHOE;

* popmMupoOBaThH TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHUMN, apTyMEHTHPOBATH CBOIO TIO3UIIMIO, MHEHUE;

* TIPOBOJIUTH MO CaMOCTOSITEILHO COCTABICHHOMY IUTaHY HaOJI0JICHHE, HECIOXHBIM OMOJIOTUYECKUN IKCIIEPUMEHT, HEOOJBIIIOE HCCIIEIOBAHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH OMOJIOTMYECKOro 00beKTa (mpoliecca) U3ydeHHs, MPUUNHHO-CIEACTBEHHBIX CBS3€H U 3aBUCHUMOCTEH OMOJIIOTMYECKUX
00BEKTOB MEXIY CO00ii;

* OIIEHUBATh Ha MPUMEHUMOCTH U IOCTOBEPHOCTh HH(OPMAIIUIO, TIONYYEHHYIO B X0/1¢ HAOIIOICHUS 1 SKCIIEPUMEHTA,

* CaMOCTOSITENBHO (POPMYyTHPOBATH OOOOIIEHHS W BBIBOJBI MO pe3yIbTaTaM MPOBEIEHHOTO HAOIIOAEHUS, YKCIIEPUMEHTA, BJIaJIETh HHCTPYMEHTAMHU
OLIEHKH JTOCTOBEPHOCTH MOJTYYSHHBIX BHIBOJOB U 0000IICHUH;

* IPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIIEe Pa3BUTHE OMOJIOTHYECKUX MPOIECCOB M UX MOCIEACTBUS B AaHAJIOTHYHBIX WJIM CXOJIHBIX CHUTYaIlUsX, a
TaK>Ke BBIIBUTATh MPENOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmanueii:

* IPUMEHATH PA3IUYHbIE METOJbI, HHCTPYMEHTHI U 3aIPOCHI MPU MOKUCKE U 0TOOpe Omonorudyeckoi MH(GpOpMAIMK WX JAaHHBIX M3 HUCTOYHUKOB C
Y4IETOM MPEIIOKEHHON YIeOHOM OMOIOTHYECKOM 3a1a4H;



* BEIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH OHOIOTUYECKYI0 HHPOPMALIUIO PA3TUYHBIX BUIOB U (pOPM IpECTaBICHHUS;

* HaXOAWUTb CXOJHBIE APryMEHThl (MOATBEP)KIAIOIIME MM ONPOBEPralolIUe OJHY M Ty K€ MJECK, BEPCHI0) B PA3IMUYHBIX HH(OPMAIIMOHHBIX
HCTOYHUKAX;

* CaMOCTOSTENbHO BBIOMPATh ONTHUMAIbHYIO (OpMY IpeACTaBiIeHUS WH(GOPMALMK U WUIFOCTPUPOBATH PELIaeMble 3aaul HECIOXKHBIMH CXEMaMH,
ararpaMMaMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;

* OLICHUBATh HAJEKHOCTh OMOJIOTHYECKOM HH(pOPMALIUY IO KPUTEPUAM, MPEATIOKEHHBIM YUUTEIEM UIIH c(hOPMYIUPOBAHHBIM CAMOCTOSATENBHO;

* 3aIIOMHHATH ¥ CUCTEMAaTHU3UPOBATh OMOIOTMYECKYI0 HHPOPMALIHUIO.

YHuBepcaibHble KOMMYHMKATHBHbIE 1eliCTBUS

Obwenue:.

* BOCIIPUHUMATh U (POPMYIUPOBATh CYKACHUS, BBIPAXKaTh YMOLMH B IIPOLIECCE BBITOJIHEHHS TPAKTUYECKUX U JJaOOPaTOPHBIX padoT;

* BbIpa)kaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOaIbHbIE CPEJCTBA OOIIEHUS, IOHUMATh 3HAYEHUE COLIMATIbHBIX 3HAKOB, 3HaTh M PAcllO3HABATh MPEANOCHUIKM KOH(IUKTHBIX
CUTYalui ¥ cMAr4aTh KOH(MIUKTHI, BECTU IIEPETOBOPLI;

* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSABIATH YBAKUTEIbHOE OTHOLIEHNE K COOECEAHUKY U B KOPPEKTHOM (opme (HGOpMyIHpOBaTh CBOU BO3PAKEHUS;

* B XOJIE TMAJIOTA /WM TUCKYCCUU 33/1aBaTh BOIPOCHI MO CYMIECTBY OOCYXKIaeMOW OMOJIOTMYECKON TeMBbI W BBICKA3bIBAaTh HJICH, HAICJICHHBIC HA
peleHre 6MoNIOrnYecKoi 3a1a4M 1 Mo iepKaHue 6J1aroXkenaTeIbHOCTH OOIIEHUS;

* COIIOCTABJISITh CBOU CYKJEHUS C CY)KJIEHUSIMU APYTUX YYaCTHUKOB JIMAoOra, oOHapyXUBaTh pa3Inyle U CXOJCTBO MO3ULUIL;

* MyOJIMYHO NPEACTABIATh PE3YIbTAThl BBITOJIHEHHOIO OMOIOTHYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEA0BAHMS, IPOCKTA);

* CaMOCTOSITEIILHO BBIOMPATh (hOpPMAT BBICTYIUIEHHS C YUETOM 3aJ]1a4 MPE3EHTAlUU U 0COOEHHOCTEN ayTMTOPUU U B COOTBETCTBUU C HUM COCTaBISATh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIIOJIB30BaHNEM WIIIIOCTPATUBHBIX MAaTEPHUAJIOB.

Coemecmuasn desmenbHOCMb (COMPYOHUYUECHBO):

* IOHMMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAHAHON U MHIUBUAYATIbHON paOOThI IPU PELIEHUH KOHKPETHON OMOJIOTHYECKOil

po0JieMbl, 000CHOBBIBATH HEOOXOJUMOCTh PUMEHEHHUS IPYNIOBBIX (HOPM B3aUMOJEHCTBUS MPU PELICHUH ITOCTaBICHHON yueOHO 3a1au;

* NPUHUMAaTh LEJIb COBMECTHOW JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS MO €€ INOCTUKEHHIO: PACIpPEAEIATh POJIH, JOTOBAPUBATHCS,
o0CyXIaTh MPOIIECC U pe3yabTaT COBMECTHON pabOThl; yMETh 0000111aTh MHEHUSI HECKOJIBKUX JIIO/IEN, MPOSIBISATH TOTOBHOCTh PYKOBOJUTbH, BBIIOJHSTh
MOpYYEHUsl, TOTUUHSTHCS;

* IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH pabOThI, OMpPENENsATh CBOIO POJb (C Y4ETOM MPEANOYTEHHH W BO3MOMKHOCTEH BCEX YYaCTHHKOB
B3aMMOJICICTBUS), pacpeleNsITh 3aJaud MEXIy YIeHaMH KOMaHJbl, y4acTBOBaTh B IpyNIOBBIX (hopmax paboThl (00CykaeHus, 0OOMEH MHEHMSIMH,
MO3TOBBIE IITYPMBI U UHBIE);

* BBINIOJIHATH CBOIO YacTh paOOThI, TOCTUraTh KaU€CTBEHHOI'O Pe3yJibTaTa 10 CBOEMY HAlpaBICHUIO U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTHUMHU
YJIEHaMU KOMaHJibl;



* OLIEHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOLIMI MPOAYKT MO KPUTEPUSM, CAMOCTOATEIBHO C(HOPMYIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJCHCTBUS;
CpaBHMBATh PE3yJIbTAaThl C UCXOJHOW 3a/layeil U BKJIAJ Ka)XJ0ro 4WieHa KOMaH/bl B JOCTH)KEHHUE Pe3yJIbTaToOB, pa3AelisiTh chepy OTBETCTBEHHOCTH U
IIPOSABIISATH TOTOBHOCTD K IIPEOCTABIEHUIO OTUETA NIEPE] IPYIIION;

* OBJIQJIETh CHUCTEMON YHHBEPCAIbHBIX KOMMYHHKAaTHUBHBIX JACUCTBUN, KOTOpas oOecrneyuBacT CPOPMHUPOBAHHOCTH COLMANBHBIX HAaBBIKOB U
HMOIMOHAIBHOTO UHTEIUIEKTA 00YJarOIIUXCS.

YHuBepcaibHble peryJsiTUBHbIE JeiCTBUS

Camoopzanuzayusa:

* BBISIBIISITH IIPOOJIEMBI JTIsl PEIICHUS B dKU3HEHHBIX U YU€OHBIX CUTYAIUSIX, UCIONB3YS OMOIOTHUeCKUEe 3HAHUS,

* OPUEHTHUPOBATHCS B PA3IMUHBIX IOJIX0aX MPUHATHS PEIICHUH (MHIMBUIYalbHOE, IPUHIATHE PEILIEHUS B IPYIIIE, IPUHATHE PELICHUHN IpyNIoi);

* CaMOCTOATEIHHO COCTABIIATH AITOPUTM PEIlIeHUs 3a7aud (WU €ro 4acTh), BBIOUPATh CIOCO0 pelieHnus yueOHOoM OMOIOrnYecKoil 3a/1a4u ¢ y4€TOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH IIPEIJIaraéMble BApUAHThI PELLICHUM;

* COCTaBJISATH IUIAH ACMCTBUI (IUIaH peanu3alii HAMEYEHHOIO ajropuTMa pEeIlIeHUs), KOPPEKTHUPOBATH MPEIJIOKEHHBIA aIrOpuUTM C y4ETOM
MOJTyYCHHUSI HOBBIX OMOJIOTHYECKUX 3HAHUH 00 N3ydaeMOM OHOJIIOTHYECKOM 00OBEKTE;

* JIeNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghrexcus):

* BJIAJICTh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHUBAIIUU U peIIeKCU;

* 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyalluH U IpejlaraTh IiaH e€ U3MEHEeHMUS;

* YYUTBIBaTh KOHTEKCT M MPEABUJECTh TPYAHOCTH, KOTOPblE MOTYT BO3HMKHYTh NpH PEUIEHUH y4eOHOW OHOIOrvyeckoi 3aaayd, aaanTUpOBaTh
pelIeHre K MEHSIOLUMCS 00CTOATENbCTBAM;

* OOBSACHATH NMPUYMHBI JOCTIDXKEHUS (HEAOCTHIXKEHMS) pe3yJbTaToOB JEATEIbHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY ONBITY, YMEThb HAaXOAMTh
MTO3UTUBHOE B ITPOU30LIEINICH CUTyalllH;

* BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CUTYalMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HHMKIINX
TPYIHOCTEN;

* OLIEHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBHUSM.

Imoyuonanvrvlii unmMeNEKm:

* pa3nuy4aTth, HA3bIBaTh U YNPABIATH COOCTBEHHBIMU IMOLUSIMU U IMOLUSAMHU APYTUX;

* BBISIBJISITh U @HAIM3UPOBATh MPUUMHBI SMOLINIA;

* CTaBUTh c€0sl HA MECTO JPYToro 4eloBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUSI IPYTroro;

* PeryaupoBaTh crioco0 BhIPaKEHUS SMOLIUH.

Ilpunamue ceéa u opyzux:

* OCO3HaHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, EM0 MHEHUIO;

* IPU3HABATh CBOE MPABO HA OIMIMOKY U TAKOE K€ MPaBO APYroro;

* OTKPBITOCTb ce0€ U IPYTUM;



* 0CO3HAaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;
* OBNQJETh CHUCTEMOM YHHUBEPCAJIbHBIX YUEOHBIX PErYISTHBHBIX ACHCTBUN, KOTopas oOecreunBaeT (HOpMHpPOBAHHE CMBICIOBBIX YCTAaHOBOK
JMYHOCTHU (BHYTPCHHSIS TO3MIINS JIMYHOCTH ), M KU3HCHHBIX HABBIKOB JTMYHOCTH (yIpaBlICHHUS COOO0M, CAMOAMCIIUILUIMHBI, YCTOHYUBOTO MTOBEICHUS ).

NNPEAMETHBIE PE3YJ/JIbTATDI

* XapaKTeprU30BaTh OMOJIOTHIO KaK HAyKy O KUBOUM MPUPO/IE; HA3bIBATh MPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI JKUBON M HEXKUBOU MTPUPOJIBI;

* IEPEYMCIIATh UICTOYHUKH OMOJIOTMUYECKUX 3HAHUHN; XapaKTepu30BaTh 3HaUCHUE OMOJOTMUYECKUX 3HAHUM 711 COBPEMEHHOTO YelloBeKa; npodeccuu,
CBsI3aHHBIE ¢ Orosorueit (4—>5);

* MPUBOAWTH MPUMEPHI BKIaAa poccuiickux (B Tom uucie B. U. Bepuanckwii, A. JI. YUmkeBckuii) U 3apyOeXHBIX (B TOM 4YuciIe ApPUCTOTEb,
Teodpact, [ unnokpar) yu€HbIX B pa3BUTUE OUOJIOTUY;

* UMETh MPEJCTABICHNE O BAKHEUIINX OMOJIOTHMUECKUX MPOIEccaxX U SIBICHUAX: MUTaHHE, JIbIXaHUE, TPAHCIOPT BEUIECTB, Pa3IpakUMOCTbh, POCT,
pa3BUTHE, IBHKEHUE, PA3MHOKECHHUE;

* IPUMEHATH OWOJIOTUYECKHUE TEPMUHBI U TOHATHS (B TOM YHUCIE: >KUBBIE Tela, OWOJIOTHSA, SKOJOTHS, IUTOJOTHS, aHATOMUS, (HU3HOIOTHS,
OuosornvecKkasi CUCTEeMaTHKa, KJIETKa, TKaHb, OpraH, CUCTEMa OPraHOB, OPraHW3M, BUPYC, IBM)KCHUE, MIUTAaHKUE, (DOTOCHHTE3, JIbIXaHHUE, BBIJICICHHE,
pa3apaKuMoOCTh, POCT, PAa3MHOXKEHHE, Pa3BUTHE, cpela OOWUTaHUs, MPUPOTHOE COOOMIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHUHU C
[IOCTaBJIEHHOM 3a/1ayeil U B KOHTEKCTE;

* pa3nuyaTh MO BHEUTHEMY BHUIY (M300pakeHUsAM), CXeMaM U OMUCAHUM JIOSACPHBIE U SIEPHBIE OPTaHU3MbI; pa3IHYHbIe OHOIOTHYECKHE OOBEKTHI:
pacTeHusl, KUBOTHBIX, IPUObI, JUIIAWHUKYU, OAKTEpPUH; MPUPOJHBIE U HCKYCCTBEHHBIE COOOIECTBA, B3aMMOCBA3M OPraHU3MOB B IPUPOJIHOM H
HCKYCCTBEHHOM COOOIIIeCTBAX; MpeAcTaBUTeNei QIopbl U GayHbl MPUPOAHBIX 30H 3eMITH; JIaH A Thl IPUPOIHBIE U KYIbTYpPHBIE,

* MPOBOJUTH ONKCAaHUE OpraHM3Ma (pPacTeHHUs, KUBOTHOIO) MO 33JaHHOMY IUJIaHY; BBIIENATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS U MPOIIECCOB
KHU3HEICSITeIbHOCTH OPraHN3MOB, XapaKTePU30BaTh OPTaHU3MBI KaK Tella )KHUBOU MPHUPOJIBI, EPEUUCITATH 0OCOOCHHOCTH pacTEeHUH, )KUBOTHBIX, TPUOOB,
JUIIaHUKOB, OaKTepUil U BUPYCOB;

* pacKphIBaTh MOHATHE O cpesie 0buTaHus (BOIHOM, HA3eMHO-BO3AYIITHON, TOYBEHHOW, BHYTPHOPTAaHU3MEHHOM ), YCIOBUSAX Cpeabl OOUTaHUS;

* IPUBO/IUTH NIPUMEPHI, XapaKTEPU3YIOIIKE IPUCIIOCOOTIEHHOCTh OPTaHU3MOB K Cpejie 0OMTaHNs, B3aUMOCBS3H OPraHU3MOB B COOOIIECTBAX;

* BBIJICNIATH OTIUYUTEIbHbIC TPU3HAKU PUPOTHBIX M HCKYCCTBEHHBIX COOOIIECTB;

* apryMEHTHUPOBAaTh OCHOBHBIE IpaBHJIAa NOBEJCHHS YelIOBE€Ka B MPHUPOAEC M OOBACHATH 3HAUECHUE NMPUPOJOOXPAHHOU NEATEIbHOCTH YEJIOBEKa;
aHAIIM3UPOBATH TJI00ATBHBIE YKOJIOTHYECKHE MTPOOIIEMBI;

* pacKphbIBaTh POJIb OMOJIOTHH B MPAKTUUECKON AESITEIbHOCTH YEIOBEKA;

* JIEMOHCTPUPOBATh HAa KOHKPETHHIX MPUMEPAX CBA3b 3HAHWN OHOJIOTMU CO 3HAHUSAMHU IO MaTeMaTHKE, MPEIMETOB TYMaHUTAPHOTO ITUKJIA,
pa3IUYHBIMHU BUAMHU UCKYCCTBA;

* BBIMIOJIHATH MPAKTUYECKUE PaOOTHI (MOMCK MH(OPMALIMK C UCTIOIb30BAHUEM PA3IMUHBIX UCTOYHUKOB; OMMCAHUE OpraHU3Ma M0 33JaHHOMY ILUIaHY)
1 1abopaTopHbie paboThI (paboTa ¢ MUKPOCKOTIOM; 3HAKOMCTBO C Pa3IUYHBIMU CIIOCOOAMH U3MEPEHUS U CPABHEHUS KUBBIX OOHEKTOB);



* IPUMEHATh METOABI OMOJOTHH (HAOI0eHNE, ONICaHue, KiIacCu(UKaIys, N3MEpEeHNe, SKCIIEPHUMEHT): IPOBOIUTH HAOIIOIEHUS 32 OpraHU3MaMH,
OIUCHIBATh OMOJIOTHYECKUE OOBEKTHI, IPOLECCHI U SIBJICHHS; BHIIOIHITH OMOJIOTHYECKUN PUCYHOK U U3MEpEHHE OMOJIOTHUECKUX 00BEKTOB;

* BIIaJIETh MPUEMAMHU PabOTHI C YO, CBETOBBIM U IIU(PPOBHIM MUKPOCKOIIAMU IIPU PACCMATPUBAHUN OMOJIOTUYECKUX OOBEKTOB;

* coOuoaTh npaBuiIa 0€30IacHOro TpyJa MpH padoTe ¢ ydeOHbIM U Ja0OpaTOPHBIM 00OpPYJOBAHHMEM, XUMUYECKOH MOCYI0i B COOTBETCTBUU C
HHCTPYKIUAMHU Ha YPOKE, BO BHGypO‘IHOfI ACATCIIbHOCTH,

* HCIIOJIb30BaTh IPH BBIIOJIHEHUU Y4YEOHBIX 3a/JaHUIl HAYYHO-TIOMYJSAPHYIO JMTEpAaTypy IO OMOJIOTMH, CIIPABOYHBIE MaTepUalbl, PECYpPCHI
WNHurepHera;

* CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHUS, TPAMOTHO UCIOJIb3Yys NOHATUIHBIN anmapaT U3y4aeMoro pasjeia OMOoI0rHH.

INIOYPOYHOE IIVIAHUPOBAHHE

Ne Tema ypoka KounuecTBo yacos Hdara KounrpoJsnpyemsie IIpoBepsiemble Buasbl, popmsl
n/n U3y4YeHUs 3JIEMEHTBbI COJAepPKAHUSA 3JIEMEHTbI KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHUe cofepKanus
padoThI padoThI
1 | IlonsTHe O XKU3HMU. 1 0 YKa)KI/ITe buonorus xak Hayka. [TonsiTve 0 )KNU3HU. EYCTHHﬁ OIpoc
[Ipu3Haku xuBOrO ﬂaTyr """" MeTopl U3y4eHHUs KUBBIX CxXoJIIcTBO U pa3nuuus
(knerounoe crpoenwe, | | | | opranu3moB. HayuHsbie KUBOT'O U HEXHUBOTO.
NUTaHUe, JbIXaHHe, METO/Ibl U3yUYEeHHUS, XKusas u Hex)xuBas
BBIJIETICHUE, POCT U pUMeHsieMble B OMOJIOTHH: IPUPOJA — EAUHOE
1p.) OOBEKTHI )KUBOU U Ha0JII0/IeHNE, ONMCAHHUE, esoe
HEXKMBOW ITPUPOJIBI, UX DKCIIEPUMEHT. [ 'nnoresa,
cpaBHeHue. JXKuBas u MO/JI€JIb, TEOPHUS, UX 3HAUECHUE
HEe)XMBasi pupoja — Y UCTIOJIb30BaHUE B
eITMHOH ITeN0e MMOBCETHEBHON KU3HH.
buonornueckue Hayku. Ponb
ouosnoruu B popMupoBaHUN
€CTECTBEHHO-HAy4YHON
KapTUHBI MUpa
2 | buomorus — cucrema |1 0,25; 0 Viaxure | Buonorns kak Hayka. Buosorus — cucrema | [IucoMeHHBI
HAyK O XkuBOM | | N naTyr _______ Meto1bl U3y4eHHUst )KUBBIX HAYK O )KUBOU KOHTDOJH,: _____




npupoze. OCHOBHBIC
pazenbl OUOIOTHH
(6oTanuka, 300510TH,
OKOJIOTHSL, ITUTOJIOTHS,
aHaTOMHsI, (PU3HNOJIOTHUS
u jp.). [Ipodeccun,
CBSI3aHHBIC C
Ouosorueil: Bpay,
BETEpUHAP, IICUXOJIOT,
arpoHOM, JKHBOTHOBO]T
u 1p. (4—5). Cs13b
OMOJIOTUH C JPYTUMU
HayKaMu (MaTeMaTHKa,
reorpadusi, u 11p.).
Ponb OGuonoruu B
MO3HAHUH
OKPY’KaroIlero Mupa u
MPAKTUYECKOU

eI TENIbHOCTH
COBPEMEHHOTO
YyelnoBeKa

opranu3moB. Hayunbie
METO/Ibl U3YUYEHUS,
MIPUMEHSEMbIC B OMOJIOTHH:
HAOJIIOIEHUE, OMMCAHHUE,
AKCIepuMeHT. [ unoresa,
MOJIEJb, TEOPUS, UX 3HAUCHUE
M HCIOJIL30BAHNE B
MMOBCETHEBHOM KU3HH.
buonornueckue nHayku. Posb
ouonoruu B popMUpoOBaHUU
€CTECTBEHHO-HAy4YHOI
KapTUHBI MUpa

npupojie. OCHOBHBIE
pa3elbl OMOJIOTHH.
3HaueHHUE
OHMOJIOTHYECKUX
3HAHUN 11
COBPEMEHHOTO
yeJI0oBeKa

Kabwuner Onosoruu.
[TpaBuna noBeneHus u
paboThl B KaOUHETE C
OMOJIOTMYECKUMH
npubopamu u
WHCTPYMCHTAMHU

=31

YKaXKUTE

........ --=---=d

buoinorus kak Hayka.
Metoabl u3y4eHus KUBbIX
opranu3moB. HayuyHsie
METO/Ibl U3YUYECHHUS,
MPUMEHsIEMbIE B OUOJIOTHH:
HaOJII0JIeHUE, OMKMCaHMuE,
JKCIEpUMEHT. [ unoresa,
MOJIENb, TEOPUSI, UX 3HAUCHUE
U UCMOJIb30BaHUE B
MMOBCETHEBHOM KU3HH.
buonornueckue Hayku. Ponb

Kabuner ononoruu.
[IpaBunia noBeneHus u
paboThl B KaOUHETE
Oouosoruu

[IpakTaecku




Oouosoruu B pOpMHUPOBAHUU
€CTECTBEHHO-HAy4YHON
KapTUHBI MUPa

buonornyeckue 0 Vkaxure, | buonorus xak Hayka. SI3p1K OMONIOrHN: [ [CEMEHHBI]
TEPMUHBI, IOHATHUS, B HaTyr ------- MeToabl U3y4eHus KUBbIX TEPMUHBI, [IOHATHS, KOHTpOJ'II): _____
cumBojbel. Uctoynwkwn | | [ | oprann3MoB. HayuHbie cumBobl. UcTounuku |
OHOJOTUYECKHUX METO/bl U3yUYEHUS, OMOJIOTMYECKHIX

3HAHUU: HAOIIOJCHHE, MIPUMEHSEMbIE B OMOJIOTHH: 3HAHUU: HAOIIOICHUE,

3KCHEPUMEHT U HaOI0/IeHUE, ONTUCAHHE, onsIT U Teopus. [Touck

teopus. [lonck AKCHepuMeEHT. [ unoresa, uH(pOpMAIHU C

uH(pOpMaInu ¢ MO/I€JIb, TEOPHUsI, UX 3HAUEHUE | UCIIOJIb30BAHUEM

HCIIOJIb30BaHUEM Y UCNOJIb30BaHUE B pa3INyYHbIX

pa3IMYHBIX MTOBCEIHEBHOMN KU3HH. HMCTOYHUKOB

MCTOYHUKOB (Hay4HO- buonornueckue Hayku. Ponp | uHpopmarim

nonyJsipHas ouonoruu B popMUpOBaHUI

JATEPATypA, €CTECTBEHHO-HAYYHOI

CIIPaBOYHMKHU, KapTHUHBI MUpa

Wurepuer)

Hayunbie MmeTo 161 | yKa)KI/ITei buosnorus kak Hayka. Hayunsiii MeTog EYCTHLHZ OIpoC ,
W3YYEHUs KUBOU B ﬂaTyr ------- MeTopl N3y4eHHs KUBBIX U3YYEHHUS KUBOU

HPUPOJIBL:
HaOJII0ICHUE,
JKCIIEPUMEHT,
OTHCaHUe, U3MEPEHHE,
Kyaccuukarms

oprann3moB. HayuyHsie
METO/Ibl U3YUYECHHUS,
IIPUMEHsIEMbIE B OMOJIOTUHU:
HaOJro1eHue, ON1UcaHue,
sKcnepuMeHT. ['unoresa,
MO/JIETIb, TEOPHUS, UX 3HAUECHUE
Y UCTOJIb30BaHUE B
MIOBCEIHEBHOM JKU3HM.
buonornueckue nayku. Ponb
Ouosioruu B popMupoBaHUH
€CTECTBEHHO-HAyYHOMN

npupoasl. Meton
HAOIIOECHUS B
OuoIorHuy.
VYBenu4UuTeILHBIC
npuOopbI. YCTpONCTBO
CBETOBOI'O
MHUKPOCKOTIA,
1upoBoro
MHUKPOCKOTIA U
npaBmiia pabOThl C HUM




KapTUHBI MUPa

YCeTpoiicTBO 1 0 05 Vkaxure | buonorus xak Hayka. Hayunslit MmeTox [IpaKTHyecKas:
YBEJIUYHUTEIIbHBIX B i HaTyr ------- Mertonabl U3y4eHus KUBbIX M3Yy4YEHUs KUBOU paboTa '
NpUOOPOB: JYIIBI U opranu3moB. Hayunbie npupoasl. Meton
MuKpockorna. [IpaBuna METO/bI U3yUYEHUS, HaOII0/IeHUs B
paboThI € pUMeHsIeMbIe B OMOJIOTHU: ouonorum.
YBEJIUYUTEIbHBIMU HaOII0/IeHUE, ONTUCAHHE, YBenuuuTenbHble
npudopamu 3KCHepuMEHT. [ urnoresa, puOOpHI. Y CTPOUCTBO
MO/I€JIb, TEOPHSI, UX 3HAYEHUE | CBETOBOIO
Y UCIIOJIb30BAHUE B MHUKPOCKOIIA,
MTOBCETHEBHOM KHU3HH. 1uppoBoro
buonornueckue Hayku. Ponb | MUKpockomna u
Ouosoruu B pOpMUPOBAHUU | MPaBHIIA PAOOTHI C HUM
€CTECTBEHHO-HAy4YHON
KapTUHBI MUpa
Hab6monenue u yKamTe' buoinorus xak Hayka. Hayunsiii MeToz ETGCTI/IpOBaHI/IC;E
JKCIIEPUMEHT KaK )IaTyr ------- MeToapl U3y4eHus KUBBIX W3Yy4YEeHUs KUBOU

BEyIINE METOIBI
OMOJIOTUH

opranu3moB. HayuHsie
METO/Ibl U3yUYEHUS,
MPUMEHsIEMbIE B OUOJIOTHH:
HaO0II0IcHUE, ONIHCAHUE,
sKcnepuMeHT. ['unoresa,
MOJIENb, TEOPUS, UX 3HAUCHUE
1 HCIIOJIb30BaHUC B
MMOBCETHEBHON KU3HH.
buonornueckue Hayku. Ponb
ouosnoruu B popMupoBaHUN
€CTECTBEHHO-HAy4YHOHN
KapTHUHBI MUpa

npupozasl. Meton
HaOJIIOICHUS B
OHOJIOTHH.
VBeanunuTeIbHbIC
npubopsl. YcTpoiicTBO
CBETOBOI'O
MHUKPOCKOTIA,
udpoBoro
MUKPOCKOTIA U
npaBuiia paboOThI C HUM
DKCTepuMEHTATBHBIH
METOJ B OMOJIOTAHN 1
€ro 0COOCHHOCTH




|y 1 | iy I 1 Y I 1

Meron onucanus B 1 0.25 0 Yxkaxure, | buomorus kak Hayka. Meron onucanus B [ [ucbMeHHbIN!

L Lt | e=====s s -1

Ouosioruu (HarJIsiAHBIN, naTy: MeToabl U3y4eHus KUBBIX ouonoruu KOHTPOJIB
CJIOBECHBIH, opranu3moB. Hayunbie
CXEMaTUYECKUI) METO/Ibl U3yUYEHUS,

MIPUMEHSEMbIC B OMOJIOTHH:
HaOJIIOIEHHE, ONMCAHHUE,
AKCIepuMeEHT. [ unoresa,
MOJIENb, TEOPUS, UX 3HAUCHUE
M HCIOJIL30BaHNE B
MMOBCETHEBHOM KU3HH.
buonornueckue Hayku. Posib
Ouonoruu B popMupoBaHUH
€CTECTBEHHO-HAy4YHOI
KapTUHBI MUpa

Meton n3mepenus 1 0 Yxaxure, | buosorus xak Hayka. MeTton n3mepeHus 'Y cTHBII O1IpOC]
- - | Eemmm=== it

(MHCTPYMEHTHI nary; MeToapl U3y4eHus KUBBIX
wsmepenus) || opranu3moB. HayuHsie
METO/Ibl U3yUYEHUS,
MPUMEHsIEMbIE B OMOJIOTHH:
HaOII0IEHUE, ONTHCAHUE,
sKcnepuMeHT. ['unoresa,
MO/IeJIb, TEOPHUsI, UX 3HAUYCHUE
1 HCIIOJIb30BaHUE B
IMOBCEAHEBHOM KH3HU.
buonornueckue Hayku. Ponb
Ouosioruu B popMupoBaHUH
€CTECTBEHHO-HAyYHOMN
KapTUHBI MUpa

Merton 1 0 Yikaxure, | brnosorus xak Hayka. Meton 'Y CTHBIH Ompoc
KJIaccH(pUKauu nary} Metonbl H3y4eHUs )KUBBIX KJIacCU(pUKALUH

OpraHNU3MOB, oprann3moB. HayuHsie OpraHU3MOB




IIPUMEHEHUE ABOWHBIX
Ha3BaHU OPraHU3MOB

METO/Ibl U3yUYCHHUS,
pUMEHsIeMbIe B OMOJIOTHU:
Ha0II0/IeHUE, ONTUCAaHUE,
sKcnepuMeHT. ['unoresa,
MOJIeJIb, TEOPHUS, UX 3HAUCHUE
U HCIIOJIb30BaHKE B
MOBCEIHEBHOM JKU3HH.
buonornueckue nayku. Ponb
Ouosioruu B pOpMHUPOBAHUU
€CTECTBEHHO-HAy4YHON
KapTUHBI MUPa

INonstue 06 0 0 Vkaxure, | Kinerounoe crpoenue [Tonsrue 06 TecTupoBaHme;;
OpraHu3Me. B ﬂaTyr _______ OpPraHU3MOB Kak OpraHusMe.
HosinepHbie u sigepubie | [ | JI0Ka3aTeabCTBO UX POJCTBA, | JlosepHble U sepHbIe
OpraHU3MBbl €IMHCTBA XKHUBOW IPUPOJIBI. opranusmsl. Kierku,

MHuoroo6pasue KIeToK. TKaHU, OPTaHbl,

XPpOMOCOMBI Y TE€HBI. CUCTEMBI OPTaHOB

KrneTouHsle u HEKIETOUHbBIE

¢dopMmbl xu3HU. Bupycel
Knerka n e€ | ' 0,25 YKa)I(I/ITel Knerounoe ctpoeHne [TonsiTe 06 TTpaxTHyecKuii
otkpbITHe.[{utonorus B z[aTyr """" OpPraHU3MOB KakK OpraHusMe.
— HayKa O KJIETKe JI0Ka3aTeNNbCTBO UX POACTBa, | [losnepHsle U sinepHbIe

€AVHCTBA KUBON IIPUPOJIBI. opranusmsl. Kietku,

Muoroo6pasue KIeToK. TKaHH, OpTaHbl,

XPpOMOCOMBI U TEHBI. CUCTEMBI OPTaHOB

KneTouHsle u HEKIETOUHbBIE

¢dbopMmbl xu3HU. Bupychl
Kierka — 0,25; anmmei Kiterounoe crpoenue [Tonsitue 06 TecTrpoBaHue;
HauMEHbIAs eAMHNUIIA HaTyr _______ OpraHU3MOB KakK OpraHM3Me.

crpoenus. CtpoeHue
KJIETKU T10]] CBETOBBIM

J0Ka3aTcJIbCTBO X POACTBA,
€IMHCTBA KUBOM mpupoabl.

JlosinepHBbIE U siIepHbIE
opranusmsl. Knetku,




MHUKPOCKOIIOM:
KJIETOYHAs 000JI0UKa,
[UTOILIA3Ma, SIIPO.H
KHN3HCACATCIBHOCTU
OpPraHUu3MOB.

MHorooOpasue KIeTOK.
XpOMOCOMBI U TEHBI.
Knerounble u HEKJIETOUHbIE
dopmbl sxu3HU. Bupych

TKaHU, OPTaHbl,
CUCTEMBbI OPTaHOB

OIHOKIETOUHBIE U
MHOT'OKJIETOYHBIE
opranu3msl. Knetku,
TKaHH, OPTaHbl,
CHUCTEMBI OPTaHOB

re=j1

Y KaKUTE!
........ it

Kiterounoe crpoenue
OpPraHU3MOB KakK
JI0Ka3aTeIbCTBO UX POJICTBA,
€IMHCTBA KUBOU MPUPO/IBI.
MHuoroob6pasue KJIeToK.
XPpOMOCOMBI U TEHBI.
Kierounsle 1 HEKJIETOYHBIE
dbopMbl xxu3HU. Bupycer

ITonsTue 00
OpraHusMe.

JlosinepHble U SAEpHBIE

opranu3mbl. Kietku,
TKaHH, OPTaHbl,
CHCTEMBI OPTaHOB

'Y CTHBIN OIIPOC

JKusHenesaTeabHOCTh
OpTaHU3MOB.
OcobOeHHOCTH
CTPOCHHUSI U TIPOIIECCOB
KUZHEJEATEIILHOCTH Y
pacTeHuM, KUBOTHBIX,
6axtepuii u rpudoB

YKaKUTE!

........ e

OnHOKIIETOYHBIE U
MHOT'OKJIETOYHBIE
OpraHU3MBI.
HacnencreeHHOCTS 1
U3MEHYMBOCTh — CBOMCTBA
OpraHNU3MOB.
Hacnencrsennas u
HEHACJIEACTBEHHAs
U3MEHYUBOCTb.PacTuTenbHbIC
TKaHU ¥ OpraHbl paCTCHUM.
TkaHu, Opranbl ¥ CUCTEMBI
OpraHOB OpraHU3Ma
YeJI0BEKa, UX CTPOCHUE U
¢byukun. [Ipuémsl
BbIpAILIMBaHUSA U
Pa3MHOKEHHUs paCTEHUN U
yXxoJa 3a HUMH. Jlomalinue
IITULIBL, IIPUEMBI

IIpomecchr
KHU3HEICATCILHOCTH
OpraHu3MOB.
Opranusm — equHOe
enoe

CaMOOLIEHKa Ci

MCIIOJIb30BAHUEM

«OLEeHOYHOT 0!




BbIpalllMBaHUA U yX0/1a 3a
nrunamu. [puémsl
BbIpalllMBaHUA U YX0/1a 3a
JTOMAIITHUMH
MJICKOITHTAFO MMM

| iy I 1 | 1

CoiicTBa opranusmos: | 1 Viaxute, | OJHOKIETOYHBIE U ITponeccer Tect
’i e S [ S KU b

MUTaHuE, JbIXaHue, nary; MHOT'OKJIETOYHBIE KU3ZHENIEATEIIbHOCTH
BBIJICTIEHUE, IBUOKEHUE, OPTraHU3MBl. OpraHu3MOB.
pa3MHOXKEHUE, HacneacrBeHHOCTD M Opranusm — elMHOE
pasButue, U3MEHYMBOCTh — CBOMCTBA LeJ0e
pa3IpaxuMocCTh, OpraHU3MOB.
MPUCTIOCOOICHHOCTb. Hacnencrsennas u
Opranusm — eInHoe HEHACJIEACTBEHHAs

LeJI0€ W3MEHUYHUBOCTh.PacTuTenbHbIe
TKaHU ¥ OpraHbl paCTEeHUM.
TkaHu, OpraHbl ¥ CUCTEMBI
OpraHOB OpraHu3Ma
YeJIoBeKa, UX CTPOCHHUE U
bynkuuu. [Ipuémer
BBIpAIIUBaHUS U
Pa3MHOKEHHUS paCTEHUHN U
yxo/1a 3a HUMH. JlomarHue
IITULIBL, IPUEMBI
BBIpAlIMBaHUA U YX0/1a 3a
nrunamu. [puémsl
BBIpAIlIMBaHUS U yX0/a 3a
JIOMAITHUMHU
MJIEKOMUTAIOIIUMHU

re=j1

S

PaznooOpasne 1 0 Vkaxure, | bakrepuu, ux crpoeHue u Knaccuduxanus 1Y CTHBIN 0mpoc ;|
OpraHu3MOB U UX naTy! KHU3HEIEATENIbHOCTb. Ponb OpraHHU3MOB.
wiaccupukarmus | || OakTepuil B mpupojie, xku3Hau | OcobeHHocTn




(TakCOHBI B OMOJIOTHH:
1ApPCTBA, TUIIBI
(oTmensl), KIacchl,
OTpAIbI (TIOPSIKH),
CEeMeICTBA, pObI,
BUIbL. baktepun u
BHUPYCHI KaK (hOPMBI
JKM3HHU. 3HAYCHHUE
OaxkTepuii U BUPYCOB B
IPUPOJIE U AJIA
YyeJoBeKa

yesoBeka. Mepbl
npoUIaKTUKN 3a00JIeBaHUH,
BBI3bIBAEMbIX OaKTEPUSIMU
Knerounoe crpoenue
OpraHU3MOB KakK
JI0Ka3aTeIbCTBO UX POJICTBA,
€IMHCTBA KUBOU MPUPOIBI.
MHuoroob6pasue KJIeToK.
XPpOMOCOMBI U TEHBI.
KieTounblie 1 HEKJICTOYHBIE
dbopMbl xxu3HU. Bupycer

pacTeHMii, )KUBOTHBIX,
rpuOOB, TUIIAWHUKOB,
OakTepuii. Bupychr —
HEKJIETOYHBIE (POPMBI
KHU3HU

18 |IlonsTHe 0 cpene 0 Vikaxute, | DKOJIOTHs, DKOJOTUYECKHE ITonsiTe o cpene 'V cTHBIH ompoc
oOutanus. Bonnas, B ﬂaTyr ------- (bakTOphl, UX BIUSHUE obutanus. Bognas,
Ha3eMHoO-BO3MywmwHas, | | | | Haopranusmsl. Cpena HA3eMHO-BO3/1yIlIHAs,

HOYBEHHAs, obutanus. [lonymnsuus kak MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAs ¢dbopmacyIecTBOBaHUS BIIA B | BHYTPHOPTaHHU3MEHHAs
cpezbl OOUTaHus. npupoje. Bzanmoneiicreue cpeabl OOMTaHUsS U UX
[IpencraBurtenu cpen MIOITYJISIIIUI Pa3HBIX BUJIOB B | XapaKTEPHUCTHUKA.
oOuTaHuUS. skocucteMme. Ce30HHBIE YcnoBus KU3HU
OcoOenHocTH cpef SIBJICHUS B )KU3HU PACTEHUI. | OpraHU3MOB
OoOUTaHUs OPTaHU3MOB Ce30HHBIC SBJICHUS B XKU3HU

KUBOTHBIX

19 |IlownsTHe o cpene VKamHTeE DKOI0THs, DKOJIOTHYECKHUE [TonsiTue o cpene HHCbMeHHHﬁE
obutanus. Bonnas, HaTyr ------- (bakTOpHl, UX BIUSHUE obutanus. Boanas, KOHTpom,1 -----

Ha3eMHO-BO3IyIITHAS,
MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS
Cpenbl OOUTaHUS.
IIpencraBurenu cpen
oOuTaHusl.
Ocobennoctu cpen

Haopranusmel. Cpena
obutanus. [lonymnsuus kak
(dbopmacyiecTBOBaHMs BUA B
npupoje. Bzaumonelicreue
MOMYJISILUI pa3HbIX BUJOB B
skocucteme. Ce30HHbIE
SIBJICHUS B )KU3HU PaCTEHUI.

HA3eMHO-BO3/TyIITHAS,
MOYBEHHAS,
BHYTPHOpPTaHH3MEHHAs
cpelbl OOUTaHUS U UX
XapaKTePUCTHKA.
YcioBus KU3HA
OpPTraHU3MOB




obuTanus OpraHu3mMoB

Ce30HHEBIC IBJICHUS B *KU3HHU
JKHUBOTHBIX

20 |Ilonsarue o cpene 0 0 yKa}KI/ITe' OKOJI0THsl, SKOIOIHIECKHE ITonsarue o cpene Bauer;
oOuranus. Bonnas, B B ILaTY‘ _______ (baxTopHl, UX BIUSHUE obutanus. Bogmas, |
Ha3eMHO-BO3MyIUIHAS, | | | | Haopranusmsl. Cpena Ha3eMHO-BO3/1yIlIHas,

NOYBEHHAS, obutanus. [lonymsuus kak MOYBEHHAA,
BHYTPUOpPraHU3MEHHAas (dbopmacyIecTBOBaHUS BUJIA B | BHYTPHOPraHU3MEHHas
cpeabl O0uTaHusl. npupoje. Bzaumonerncreue cpelbl OOUTaHUs U UX
ITpencraButenu cpen HOMYJISALUI pa3HbIX BUJOB B | XapaKTePUCTHUKA.
oOuTaHus. skocucreme. Ce30HHbIE VYcinoBust KU3HU
OcobeHHoctu cpen SIBJICHUS B )KM3HHU PACTEHUH. | OpraHU3MOB
0o0HTaHUsl OPraHU3MOB Ce30HHBIE ABJICHUS B KU3HU

YKUBOTHBIX

21 | IlpucnocoGnenus r' '0' YKamHTe DKoJorus, 5KOJIOrH4eCcKHe [pucnoco6neHHocTh | Y CTHBIH ompoc ;|
OpPraHU3MOB K cpejie B B I[aTy ------- (akTOpBl, UX BIUSHUE OpPraHU3MOB K cpejie
obwrawms | | 1 | Haopranusmsl. Cpena obutaHus. BrisiBnenue

oburanus. [lomynsauus kak MPUCTIOCOOTICHUM
(dbopmacyIecTBOBaHUS BUJIA B | OPTaHU3MOB K
npupoje. Bzanmoneiicreue YCIIOBHSIM Pa3HBIX
HOMYJISALUI pa3HbIX BUJOB B | cpell OOUTaHUs
skocucteme. Ce30HHbIE

SIBJICHUS B 'KM3HHU PACTECHHM.

Ce30HHBIE SBICHHS B KU3HH

YKUBOTHBIX

22 | Ce30HHBIE U3MEHEHUS r' 'OI VKam/ITe DKOJIOTHs, KOJIIOTHUECKHE [TpucnocobaeHHOCTD HI/ICLMGHHLII/I
B )KM3HH OPTaHU3MOB B B HaTy“ ------- (baxTOpBI, NX BIUSHNAE OpPraHU3MOB K cpeJie KOHTpOJIB -----

Haopranusmel. Cpena
oburanus. [lonmynsauus kak
dbopMacyiecTBOBaHMS BHIA B
npupoze. Bzaumoericreue
MONYJISLUA pa3HBIX BUJOB B

oburanus. BrisBieHue
MPUCTIOCOOTIEHUH
OpraHM3MOB K
YCIIOBUSIM Pa3HBIX
cpen oOuTaHus




skocucreMe. Ce30HHBIC
SABJICHHUSA B )KU3HU paCTeHI/If/'I.
Ce30HHEBIC SIBIICHUS B JKU3HU

JKUBOTHBIX
[onsitue o nmpupoaHoM | 1 0 Viaxute | DKocucTeMHas opranusanus | [onsTre o npuposoM | TIpaktnueckast
coo0IecTBe. - N naty, JKUBOH TIPHPOJIBL. co00IIecTBe. paboTa |
Bsaumocsizw | | | |77 DKOCHCTEMA, €6 OCHOBHBIC pupoguse n |
OPraHW3MOB B xkommnoHeHTsl. CTpyKTypa MCKYCCTBEHHBIE
IPHPOIHBIX skocrcTeMbl. [THIeBbIe CBSI3H | cOOOIIECTBA.
co0bIIecTBaX B DKOCHCTEME. B3aumocBsi3u

B3anMoieiicTBHE TIONY/IALMI | OPraHu3MOB B

pa3HLIX BHJIOB B OKOCUCTEMC. HpI/IpOIIHOM

EcTecTBeHHas SKOCHCTEMA cOOObIIECTBE.

(buoreo1eHo3).
Arposkocuctema (arporeHos)
KaK NCKYCCTBEHHOE
COO00IIECTBO OPraHU3MOB

B3anmocssa3u Mexy
OpraHu3Mamu B
HUCKYCCTBCHHOM
cooOIecTBe

[IumeBsie CBSA3U B

DKOCHCTEeMHas opraHu3anusa

[TonsTre o npupogHOM

co0011IeCTBaX. KUBOU MPUPOJIBIL. COO0O011IeCTBE.
[TumieBsle 3BEHBS, OKkocucrtema, €€ OCHOBHBIE ITpuponssie u
LEeNU U CeTU MUTAHUS KOMIIOHEHTHI. CTpyKTypa HCKYCCTBEHHbIE
sKocucTeMsbl. [IueBbie cBsA3M | cOOOIIECTBA.
B DKOCHCTEME. B3anmocsszu
B3aumMozeicTBue monyisnuii | OpraHu3MoB B
Pa3HbIX BUJOB B OKOCUCTEME. | IPUPOTHOM
EctecTBeHHas skocuctema coo0IIEeCTBeE.

(buoreoreHo3).
Arposkocucrema (arpoleHos)
KaK HCKYCCTBEHHOE
COO0O0IIECTBO OPraHU3MOB

B3anMocss3u mexny
OpraHu3MamH B
HCKYCCTBEHHOM
cooOriecTBe

{TecTUpOBaHUE;!




25 | [IpousBoauTenu, r ' VkaxuTe, | DKOCUCTeMHas opranusamus | [IoHATHE 0 IPUPOIHOM | Y CTHBIH 0mpoc ;|
NOTpeOHUTENH U - naty, JKUBOH TIPHPOJIBL. COOOIIECTBE.
papymuresa || Dkocucrtema, e€ OCHOBHBIC [Tpupoansie u
OpPTaHMYECKHUX KOMIOHEHTHI. CTpyKTypa HCKYCCTBEHHBIC
BEIIECTB B MPUPOIHBIX sKocucTeMsbl. [IuieBsie cB3M | cooOIIecTBa.
coo0IIeCTBaX B DKOCHCTEME. B3aumocssizu

B3anmoneiicTBre nonynagiui | opraHu3MoB B
Pa3HBIX BUOB B IKOCUCTEME. | IPUPOTHOM
EctectBennas skocuctema COO0O011IeCTBE.
(buoreo1eHo3). B3aumMocsszu mexy
ArposkocucteMa (arpoleHo3) | opraHu3MaMu B

KaK UCKYCCTBEHHOE HMCKYCCTBEHHOM
COO0O0IIeCTBO OPraHU3MOB coo01ecTBe

26 | [Ipumepbl MPUPOTHBIX ; ' YKa)KI/ITeI DkocucteMHas opranuzaiusi | [IoHsATHE O IPUPOTHOM | Y CTHEII OIIPOC
co0011IeCTB (J1ec, mpy/, h ﬂaTyr _______ JKUBOU TIPUPOJIBI. COOOIIIECTBE.
oepowsap.) | | DKocucTema, €€ OCHOBHBIE [Tpuponusie n

KOMMOHEHTHI. CTpyKTypa HCKYCCTBEHHbBIE
sKocucTeMsl. [IumieBsie cBsi3u | COOOIIECTRA.

B DKOCHUCTEME. B3anmocsssu
B3anMozeicTBrue nonyasnuii | OpraHu3MoOB B
Pa3HBIX BUJOB B IKOCUCTEME. | IPUPOJTHOM
EcTecTBenHas sxocuctema COO0IIeCTReE.
(buoreoreHo3). Bzaumocss3u Mexay
Arposkocuctema (arpolieHos3) | opraHu3mMamu B

KaK HCKYCCTBEHHOE HCKYCCTBEHHOM
COO0O0IIIECTBO OPraHU3MOB coo01IecTBe

27 | UckyccTBeHHBIC yKan(I/ITe OkocucremHasa opranuzanusa | [lonsitue o mpupoaHom ETeCTI/IpoBaHI/Ie;E
co0011IecTBa, UX HaTyr _______ JKUBOU TIPUPOJIBL. COO0O0IIIeCTBE.
OTAMYUTEeNbHBIE | | | DKocucTema, €€ OCHOBHBIE [Tpuponusie n
MPU3HAKU OT KOMIOHEHTHI. CTpyKTypa HCKYCCTBEHHBIC
MIPHPOJTHBIX sKocucTeMsl. [IumeBsie cBsi3u | COOOIIECTRA.




coobmiecTB. [TpuannbI
HEYCTOMYMBOCTH
HCKYCCTBEHHBIX
coobmiecTB. Poib
HCKYCCTBEHHBIX
COOOIIECTB B KU3HU
YyeJIoBeKa

B DKOCHCTEME.
B3aumMozeicTBre nonyssnui
pa3HbIX BUIOB B SKOCUCTEME.
EcrectBenHas sxocucrema
(buoreoreHo3).
Arposkocuctema (arpoleHos)
KaK UCKYCCTBEHHOE
COO00I11€CTBO OPraHU3MOB

Bzanmocsa3u
OpPTraHHU3MOB B
MIPUPOTHOM
cooOI1ecTBe.
B3aumocBsi3u Mex Ty
OpraHu3Mamu B
HUCKYCCTBCHHOM
cooO1ecTBe

28

[TpupoaHbIC 30HBI
3emiu, UX 0OUTaTEIIH.
®iopa u payHa
MIPUPOTHBIX 30H

re=1

YKaKUTE!

........ e

buocdepa — rmobdanpHas
skocucrema. B.1.
Bepnaackwuit —
OCHOBOTIOJIO)KHUK YYCHUS O
o6uocdepe. CTpykrypa
ouocdepsl. PacripocTpanenue
U POJIb )KUBOTO BEIIECTBA B
ounocdepe. 3HaUeHNE OXPAHBI
O6uocdepsl s COXpaHEeHUs
KU3HH Ha 3eMIIe.
buonorunyeckoe
pasHooOpa3ue Kak OCHOBA
yCTOMUMBOCTH OUOChEpHI.
CoBpeMeHHbIE
HKOJIOTMYECKHE TTPOOIIEMBI,
WX BJIMSTHUE HA COOCTBEHHYIO
JKU3HD U KU3Hb OKPYKAIOIINX
monaeit. [locnencreus
JIESITSIIBHOCTH YeJIOBEKa B
HKOCUCTEMAX

[Tpupoanbie 30HBI
3emnn. @nopa u
(dayHa IpUPOIHBIX
30H. Jlanamad et
MPUPOJHBIE U
KyJIbTYpPHBIE
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JlannmagTer:
IPUPOJIHBIE U
KYJIbTYpPHBIE.

Y KaKUTE!

buocdepa — rmobanpHas
akocucrema. B.1.
Bepnanckwuii —

[TpupoaHbie 30HbI
3emuu. Gnopa u
(dayHa IpUPOJHBIX

TectupoBaHue;;

'Y CTHBII O1IpOC ;|




OCHOBOIIOJIO’KHUK YYEHUS O
ouocdepe. CTpykrypa
ouocdepsl. Pacipoctpanenue
U POJIb JKUBOTO BEIIECTBA B
ounocdepe. 3HaUCHHE OXPAHBI
ouocdepsl s COXpaHCHUS
KU3HH Ha 3eMIie.
buonornueckoe
pa3zHooOpa3ue Kak OCHOBA
YCTOHYMBOCTU OHOC(hEPHI.
CoBpeMeHHbIE
HKOJIOTHYECKUE TPOOIIEMBI,
WX BJIMSHUE Ha COOCTBEHHYIO
JKU3HB U )KU3Hb OKPY>KAFOIIUX
moaeit. Ilociencreus
JIESITCIIBHOCTH YEJIOBEKA B
HKOCHCTEMAX

30H. JlanamadTe
MPUPOJIHBIC U
KYJIBTYPHBIC
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Viaxure, | bnocdepa — rmodansHas YenoBek — 4acTh 3aver;;

e

W3menenus B npupoze |1

B CBSI3U C Pa3BUTUEM
CEIILCKOT'0 XO035ICTBA,
IIPOU3BOJCTBA U
pPOCTOM YUCIEHHOCTH
HaceJIeHUs

skocucreMa. B.1.
BepHnanckuit —
OCHOBOTIOJIOKHHK YYEHUS O
ouocgepe. Ctpykrypa
ouocdepsl. Pacripoctpanenue
H POJIb J)XKMBOT'O BEIIECCTBA B
ouocdepe. 3HaUCHUE OXPAHBI
ouocdepsl s COXpaHEeHUs
KU3HM Ha 3eMIIe.
buonornueckoe
pasHooOpa3ue Kak OCHOBA
yCTOMUMBOCTH OHUOChEPHI.
CoBpeMeHHbIE
9KOJIOTUYECKUE MTPOOIIEMBI,

YKUBOU IIPUPOLBI.
XO0351CTBEHHAA
NEeATENbHOCTD
YEJIOBEKA B KUBOU
npupone. Oxpana
KUBOU IIPUPOBI




UX BJIMSHUE HAa COOCTBEHHYIO
JKU3HD U )KU3Hb OKPYKAIOIINX
monei. [Tocnencreus
JIeATETbHOCTH YEJIOBEKA B
HKOCHCTEMAX

OKocucTEMHAs OpraHu3aLus
YKUBOU MPUPOIBI.
DKocHCcTEMA, €€ OCHOBHEIE
KOMIOHEHTHI. CTpyKTypa
AKocUCTEMBI. [InIeBbIe CBA3M
B DKOCHCTEME.
B3aunMozeicTere nonyssnni
pa3HbIX BUIOB B SKOCUCTEME.
EcrectBennas sxocucrema
(buoreoreHo3).
Arposkocuctema (arpoueHos)
KaK UCKYCCTBEHHOE
COOOIIIECTBO OPTraHU3MOB

| P 1 . N 1 s e 1

Bnusnue yenoBeka Ha |1 0,25 0: Vkaxure | buochepa — rnodanpHas Yenosek — 4acTh KoHTponbHas,
JKUBYIO TIPUPOJTY C o T | - L skocucrtema. B.M. YKUBOW MPHUPOIBI. ba6otad
XOZOM UCTOPHH. ' BepHanckuit — XO0351CTBEHHAA '
I'mobGanbHbIE OCHOBOIIOJIO)KHUK YUYEHHUS O | J€SATEIbHOCTD

JKOJIOTHYECKHE ouocdepe. CTpykTypa 4eJI0OBEKA B )KMBOU

POOJIEMBI ounocdeprl. Pacipoctpanenue | mpupone. Oxpana

U POJIb )KUBOTO BEIIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
Oounocdepsl A1 COXpaHESHUSI
JKU3HU Ha 3eMJIe.
buonornueckoe
pa3zHooOpa3ue Kak OCHOBA
YCTOHYMBOCTH OHOC(hEPHI.
CoBpeMeHHbIE

JKABOU IIPUPOJIbI




9KOJIOTHYECKHUE TMPOOIIEMBI,
WX BJIMSHUE Ha COOCTBCHHYIO
KHM3Hb U )KU3Hb OKPYKAOIIHX
monaeit. [locnencreus
NEeSITeTIbHOCTH YEJIOBEKA B

HKOCUCTEMAX
32 | 3arpsasHeHHe 0 0 Vxaxute | Buocdepa — roGanpaas Yenosek — yacTh TecTupoBaHue;]
BO3AYIIHOW U BOJHOU - N ;[aTy"r _______ skocuctema. B.1. YKUBOW MPUPOJIBI.
o6onouek 3emmu, | | 1 | Bepnaackuii — XO03gicTBEHHAs
MOTEPH TIOYB, MX OCHOBOTIOJIO)KHUK YYCHUS O | JESATCILHOCTD
peoTBpaICHHE o6uocdepe. CTpykrypa YeNoBeKa B )KUBOU
ouocdepsl. Pacipoctpanenue | mpupomae. Oxpana
U POJIb )KUBOTO BEIIECTBA B KUBOU MPUPOIBI
ouocdepe. 3HaUCHUE OXPAHBI
ourocdepsl 111 COXpaHCHUS
KU3HH Ha 3eMIIe.
buonorunueckoe
pasHooOpa3ue Kak OCHOBA
yCTOMUMBOCTH OUOChEpHI.
CoBpeMeHHbIE
HKOJIOTMYECKHE TTPOOIIEMBI,
WX BJIMSTHUE HA COOCTBEHHYIO
JKU3HD U KU3Hb OKPYKAIOIINX
monew. ITocimeacTBus
JIESITEIbHOCTH YeIOBEKa B
HKOCUCTEMAX
33 | Ilyrtu coxpaHeHus 0 Viaxure | buocdepa — rmobanpHas Yenosek — 4acTh TecTHpOBaHHE;
GHOJIOTHYECKOTO B B naty, skocucTema. B.U. JKUBOH TIPUPOJIBL.
paswoobpazus. | | | | Bepuanckwuii — Xo3siicTBeHHas
OxpaHsieMbie OCHOBOTIOJIO)KHUK YYEHHUS O | JESATEIbHOCTD
TEPPUTOPUHN ouocdepe. CTpykrypa YesoBeKa B JKUBOU




(3ammoBeTHUKH,
3aKa3HHUKH,
HallMOHAJIbHBIE MAPKH,
NaMSATHUKU IPUPOJIbI)

ouocdepsl. Pacipoctpanenue
U POJIb JKUBOTO BEIIECTBA B
ounocdepe. 3HaUCHHE OXPAHBI
ouocdepsl s COXpaHCHUS
KU3HH Ha 3eMIIe.
buonornueckoe
pa3zHooOpasue Kak OCHOBA
YCTOMUUBOCTH OUOC]EPHI.
CoBpeMeHHbIE
HKOJIOTUYECKHUE TPOOIIEMBI,
WX BJIMSHUE Ha COOCTBEHHYIO
JKU3HB U )KU3Hb OKPYKAIOIINX
moaeit. Ilociencreus
JIESITCIIBHOCTH YEIOBEKA B
HKOCHCTEMAX

npupoze. Oxpana
JKABOU ITPUPOJIBI
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Kpacnas xnura PO.
Oco3HaHUE KU3HH KaK
BEJIUKOM 1IEHHOCTH

buocdepa — rmobanpHas
skocucrema. B.1.
Bepnanckuit —
OCHOBOIIOJIO)KHUK YUEHUS O
ouocgepe. Ctpykrypa
ouocdepsl. Pacripoctpanenue
Y POJTb )KUBOTO BEUIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
ourocdepsl 111 COXpaHESHUS
JKU3HU Ha 3eMJIe.
buonornueckoe
pa3HooOpa3une Kak OCHOBa
yCTOMUMBOCTH OUOChEpHI.
CoBpeMeHHbIE
HKOJIOTHYECKHUE TMPOOIIEMBI,
WX BJIMSHUE HA COOCTBEHHYIO
JKU3Hb U KHU3Hb OKPY)KAIOIIIX

Yenosek — 4acTh
YKUBOU IIPUPOLBI.
XO0351CTBEHHAsA
NEeATENbHOCTD
YeJI0BEKa B KUBON
npupone. Oxpana
KUBOU IIPUPOBI

{TecTupoBaHue;;




monei. [Tocnencreus
NEeATEILHOCTH YEI0BEKA B
DKOCHUCTEMAX

OBILIEE KOJIMYECTBO 34 3 2
YACOB I10 ITPOTPAMME

YYEBHO-METOAHNYECKOE OBECIIEYEHHE OBPA30OBATEJ/IbHOI'O ITPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHAJIbI AJI1 YYEHUKA

[Tonomapena 1.H., Hukonaes U.B., Kopuunosa O.A.; nox pexakuueii [Tonomapesoit U.H. buonorus, 5 knacc/ O01iecTBO ¢ orpaHuueHHOM
otBeTcTBeHHOCTHIO «M3natensckuii ienTp BEHTAHA-I'PA®y; Axunonepnoe obmiectBo «M3narensctBo [IpocBemenuey;

Beenllonomapesa U.H., Hukonaes U.B., Kopuunosa O.A.; nox penakiueii [Tonomapepoit M.H. buomnorus, 5 ximacc/ O61ecTBo ¢ orpaHuueHHON
orBeTcTBeHHOCTHIO «M3narenbckuii neHTp BEHTAHA-I'PA®»; AkunonepHoe obmectso «M3narensctBo [IpocBenieHre»;ute cBoi BApUaHT:

METOAUYECKHUE MATEPHUAJIBI AJIA YYUTEIA

[Tonomapera 1.H., Hukomnaes 1.B., Kopamiosa O.A.; nox penakuueit [lonomapesoit M.H. buonorus, 5 kiace/ OO1iecTBoO ¢ orpaHUYeHHOM
otBeTcTBeHHOCThIO «M3natenbckuit ienTp BEHTAHA-T'PA®y; Axkumonepnoe odmectso «M3narenscto [IpocBenienue;

IIUDPOBLIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

uudpoBbie 00pa3oBaTeIbHBIE PeCYPChl U pecypchl cetu MHTepHeT

MATEPHUAJ/IbHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJ/IbHOI'O ITPOLIECCA

YYEBHOE OBOPYJ OBAHHUE

CnpaBoYyHbIE TaGJULBI.

OBOPY/IOBAHUE /1/11 IPOBEJIEHUA JIABOPATOPHbIX, IPAKTUYECKUX PABOT, IEMOHCTPALIUM

WHTepakTUBHAs JocKa. My IbTUMeAUMHBIN NPOEKTOP. ... MUKPOIpenapaThl, MUKPOCKOII




