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[IporpaMmMa no BHEYpOUYHOH AESITETHLHOCTU 1O OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHus COCTaBlIeHa Ha OCHOBe TpeboBaHUi K pe3yibTa-
TaM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHusi, IpeACTaBIeHHBIX B DenepabHOM rocy1apcTBEHHOM 00pa3oBa-
TEJIBHOM CTaHJIapTe OCHOBHOTO 00111ero o0pa3oBanus, a Takxke [IpuMepHoii mporpaMMbl BOCIUTAHUS.

IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma «3enénas gaboparopus» JeTaTM3UPYET COJAEpKaHUE Kypca BHEYPOUHOM AEATEeIbHOCTH, JaeT MOAPOOHOE pacipeiesieHne YacoB U MOCIe0-
BaTEJIbHOCTh U3YUEHUS TEM U Pa3/EIIOB.

JlaHHas mporpaMMa npeHa3HaueHa Uil yJaluxcst 6 KJIaccoB, MO3BOJISIET PACIIUPUTD U YIITYOUTh Y yJaluXcsl IPAKTUYECKOE MPUMEHEHHE MOTyYeHHBIX
TEOPETUYECKUX 3HAHUM 110 Ouosoruu (pasaen «boranukay).

ABTOpCKas MporpaMMa paccuMTaHa Ha yJamuxcs 6 kiaccoB Ha 34 y4eOHBIX yaca, OpUCHTHPOBAHA Ha YIITYyOJICHUE W pacUIMpEHUE 3HAHUN, HAa PA3BUTHE
JM0003HATENLHOCTH U UHTEpeca K OMOJIOTHH, HA COBEPLIEHCTBOBAHNUE YMEHHUI yJalllUXcsl IPOBOAUTH OMOJIOIMYECKUN SKCIIEPUMEHT C MCIIOIb30BAaHUEM CO-
BPEMEHHBIX MPUOOPOB U 000PYAOBaHUS [IEHTpa 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKON HampaBieHHOCTel « ToukH pocTay.

DKCIEpUMEHT SBJSETCSI HICTOYHUKOM 3HAHHUM M KPUTEPUEM MX MCTUHHOCTHU B Hayke. KoHIlemusi coBpeMeHHOro o0pa3oBaHMsl MOJpa3yMeBaeT, 4To B
y4eOHOM HKCIIEPUMEHTE BEAYLIYIO POJIb JOJHKEH 3aHATh CAMOCTOSTENIbHBIN HCCIEI0BATENbCKUN YICHHUECKUN SKCIIEPUMEHT.

CoBpeMeHHbIE FKCIEPUMEHTATIbHBIE UCCIIEIOBAHUS 110 OMOJIOTHH yXKe TPYJHO MpPeACTaBUTh 0€3 MCIIOIb30BaHMs HE TOJBKO aHAJIOTOBBIX, HO U LU(PO-
BBIX M3MEpUTEIBHBIX MpHOopoB. B denepanbHoM rocynapctBeHHOM oOpaszoBarenbHoM crangapre (PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAJIbHBIX
y4eOHBIX JIEHCTBUI, IPUOOpETaeMbIX yYAIIUMHCS JAOKHO CTaTh YMEHHE «IIPOBEJICHUS OIBITOB, IPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEI0BAaHUN, IPSIMBIX U
KOCBEHHBIX U3MEPEHM C UCTIOJIb30BAaHUEM AHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

B ocHOBY mporpaMMmsl 3a510)K€HO IpUMEHEHHe UGPOBbIX Jaboparopuil. TemaTuka NpeasioxKeHHbIX SKCIIEPUMEHTOB, KOJUUYECTBEHHBIX OINBITOB, COOT-
BETCTBYET CTPYKTYpe MPUMEPHOI 00pa30BaTeIbHON MPOrpaMMsbl o0 OMOJIOTHH, cofepkanuio deaepabHOro rocyaapcTBEHHOTO 00pa30BaTEIbHOTO CTaH-
napta (PI'OC) ocHoBHOTO 00111ETO 0OpAa30BaAHHUS.

upokuit cekTp JaT4YMKOB IM(PPOBOI 1a0OPaTOPUU MO3BOJIUT YUAIIMMCS 3HAKOMUTBCS C MapaMeTpaMu OMOJIOIMYECKOro SKCIEPUMEHTa He TOJIBKO Ha
KayecTBEHHOM, HO M Ha KOJINYeCTBEHHOM ypoBHe. [{udposas naboparopust HO3BOIUT BECTH JIUTEIbHBIN SKCIIEPUMEHT Jake B OTCYTCTBHH SKCIIEPUMEHTa-
TOpa, a YaCTOTa UX U3MEPEHUN HETOBIACTHA YEJIOBEUECKOMY BOCIIPHUSTHIO.

B npouiecce popMupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHUN YUYEHUK 00yUHTCS MPENCTaBIATh HHPOPMAIHIO 00 UCCIeA0BAHNN B YETHIPEX BUAAX:

* B BepOaJIbHOM: OIUCHIBATh SKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEIb dKCIIEpUMEHTA, PUKCHPOBAThH BHUMAHNE HA U3MEPSAEMbIX BEIMYMHAX, TEPMHU-
HOJIOTUU;

* B TAOJIMYHOM: 3aIIOJHATH TaOJMUIIBl JAHHBIX, JIOKAIIUX B OCHOBE MOCTPOCHUS TpadUKOB (IIPH 3TOM Y YUAIUXCS BO3HUKACT MEPBUYHOE MPEICT ABICHUE
0 MacmTadax BeITUYHH);

* B TpauecKoM: CTPOUTH Tpaduku 1Mo TaOIMYHBIM JAHHBIM, YTO AAET BO3MOXKHOCTH MEPEXOAa K BBIABM)KEHHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH
MEXy BEJIMYMHAMM (IIPU 3TOM YUYHUTENb MOKA3bIBAET MPEMMYIIECTBO B BU3YaJIM3allMM 3aBUCHUMOCTEN MEXAY BEIMYMHAMH, HArJIIJHOCTb U MHOIOMEp-
HOCTB); B BUJIC MAaTEMAaTUUYECKUX YPaBHEHUI: TaBaTh MaTeMaTHUYECKOE OMMCAaHNE B3aUMOCBS3H BEIMYMH, MaTeMaTHUECKoe 0000IIIeHuE.



* (hopMUpPOBAHHE UCCIIEAOBATEIBCKUX YMEHUH YUaIIUXCsl, KOTOPBIE BHIPAXKAIOTCS B CIICAYIONIMX IEHCTBHIX:
. OTIpeieTIeHUe MPOOIEMBL;
. IOCTaHOBKA UCCIIEI0OBATEIbCKON 3a1a4H;
. TUTAHUPOBAHKE PEIICHUS 3a]a4H;
. IOCTPOCHUE MOJICTICH;
. BBIIBUOKCHUE TUTIOTES;
. DKCTICpUMEHTAJIbHAS TIPOBEPKA TUTIOTES.
JlaHHas IporpaMMa TMO3BOJISIET YIOBICTBOPUTD ITO3HABATEIIHHBIC HHTEPECHI YUAIIUXCsl B chepe OMOIOTHH, SKOJIOTUH M OXPAHbI 3JI0POBbS YeJI0BEKa,
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CTIOCOOCTBYET (POPMHUPOBAHUIO KOMMYHHMKATHBHBIX Ka4eCTB JIMYHOCTH IIKOJBHUKOB, Pa3BUTHIO MX TBOPUYECKUX crocoOHOCTeH, (popMHUpOBaHUIO METa-
MPEIMETHBIX YMEHHI U HABBIKOB, YHUBEPCAIBHBIX yUEOHBIX JICHCTBHIA.

3HauUTENbHOE KOJWYECTBO 3aHATUN OTBOAMTCS HA HMCCIEAOBATENbCKYIO M MPOEKTHYIO AESTEIbHOCTh, YTO B 3HAUUTEIBHOM MEpE CIIOCOOCTBYET
(OpPMHUPOBAHUIO y IIKOJIEHUKOB PETYISTHBHBIX, KOMMYHUKAaTUBHBIX, INYHOCTHBIX Y Y /I. B xone paboTel B rpynmax ydammuecs: pOpMUPYIOT U pa3BHBAIOT
CIIOCOOHOCTh ONPEAEIATh TPAEKTOPUIO CBOETO PAa3BUTHUS, CTABUTH LIEJIH, 33aJja4l, HAMeUaTh IyTH PELICHUs, OCYLLECTBIATh CaMO U B3aUMONpoBepKy. Pabora
Ha/l KOJUIEKTUBHBIMU MPOEKTAMH I03BOJISET HIKOJIbHUKAM IOBBIIATh KOMMYHMKATHBHYIO KOMIETEHTHOCTh. OHM y4aTcs OpraHM30BbIBaTb y4yeOHOE CO-
TPYAHUYECTBO C OJIHOKJIACCHUKAMHM U yYUTeJIeM, paboTaTh IpylIIaMu U B apax, HAXOJUTh 00lee peleHre, pa3pemats KOHQIUKTBI Ha OCHOBE COTIacoBa-
HUS NMO3UIUH 1 y4éTa HHTEPECOB, (HOPMYyIUPOBaTh, ApPTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHE.

HoBuzHa mporpaMMbl nposiBisieTcss B 0COOEHHOCTIX €€ IuianupoBaHus. [IporpaMmoi mperycMOTpPEHO YepelOBaHHWE TEOPETHUECKHX 3aHATUH ¢
MIPaKTUYECKUMHU, BHIIIOJHEHUE TBOPUECKUX PabOT. 3HAUUTEIbHOE KOJIMUECTBO BPEMEHU OTBOJAUTCS HA OBJIAJIEHUE YUAIIUMHUCS TEXHOJIOTHUH MPOEKTHOU Jes-

TCIJIIBHOCTH.

LEJIU U 3AJTAYMN

[enssmMu n3yueHus OMOJIOTHH Ha YPOBHE OCHOBHOT'O O0IIIETO 00pa30BaHUS SBIISIIOTCS

(dbopMHpOBaHHE CUCTEMBI 3HAHUN O MIPU3HAKAX U MPOIeccax KU3HEAEATEIbHOCTH OMOJIOTMUECKUX CUCTEM Pa3HOT0 YPOBHS OpraHU3alluy;

(dbopMHpoBaHUE CUCTEMBI 3HAaHUH 00 0COOEHHOCTSIX CTPOEHUS, KU3HEIEATEILHOCTH OpraHu3Ma 4eJI0BeKa, YCIOBUSAX COXPAHEHUS €r0 3/J0POBbS;
dopMHpoBaHUE YMEHUI TPUMEHSATh METO/Ibl OMOJIOTHYECKOI HAyKH [T U3y4eHHs] OMOJIOTMUECKUX CUCTEM, B TOM YHCJIe U OPraHU3Ma YeJIOBeKa;
dbopMHpOBaHHE YMEHHI UCTIONB30BaTh HH()OPMAIINIO O COBPEMEHHBIX TOCTHKEHUAX B 001aCTH OMOJIOTHH U1 OOBSICHEHUS TIPOLIECCOB U SBJICHHUM XK UBOM
TPUPOIBI M KU3HEIEATSITFHOCTH COOCTBEHHOTO OPTraHN3Ma,

dbopMupoBaHUE YMEHHUI OOBSCHATH POJIH OMOJOTHN B MPAKTHYECKON JEATEIFHOCTH JIFO/IeH, 3HAYCHHE OMOJIOTHIECKOTO Pa3sHOOOpas3wst sl COXpaHEHHSI
6unocepsl, TOCIeACTBUS JEATEIBHOCTH YeIOBEKa B IPUPOJIE;

(dbopMUpOBaHKE IKOJIOTHUYECKOMN KYIbTYPHI B LEISIX COXPAHEHUSI COOCTBEHHOT'O 3/J0POBBS M OXpaHbl OKPYXKAIOLIEeH cpebl.

JocTmwkenue nenei odecriedanBaercs pemenuem cienyrommx 3AJ1AY:

npuoOpeTeHne 3HaHUi 00yUYaIOIMMUCS O KUBOW NPUPOE, 3aKOHOMEPHOCTSIX CTPOCHUS, KUZHEACATEIILHOCTH U CPeaoo0pas3yIonield poJii OpraHiu3MOB;
YeJI0BeKe KaK OMOCOIHMAIBHOM CYILECTBE; O POJIU OMOJIOTHUECKOW HAyKH B IPAKTUUECKOM EATETbHOCTH JIIOACH;



OBJIAJICHUE YMEHHUSIMH TTPOBOAMUTH UCCIICIOBAHUSI C UCIIOJIb30BAHUEM OHMOJIOTHYECKOTO 000PYIOBAaHMS U HAOIIOACHUS 32 COCTOSTHUEM COOCTBEHHOTO Op-
raHu3ma;

ocBoeHHE MPUEMOB PabOThI ¢ OMOIOTHYECKOW MH(OPMAILIHEH, B TOM YUCIIE O COBPEMEHHBIX JIOCTIKEHUSAX B 00JaCTH OMOJIOTHH, e€ aHaIu3 ¥ KpUTHIE-
CKO€ OIICHUBAHMC;

BOCIHUTAHKUE OMOJIOTHYECKH U HKOJIOTMYECKU T'PAMOTHOM JIMYHOCTH, TOTOBOM K COXpaHEHUIO0 COOCTBEHHOTO 3/I0POBbSI U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

COJAEP/KAHUE KYPCA

Paznen 1. BBenenue (2 yaca)

Hcropus pa3Butus HayKu OOTaHWUKH KakK YacTH OMOJIOTHH, OOBEKTOB U METOJIOB, 3HAUYEHHUS B COBPEMEHHOM MHUpE. 3HAaKOMCTBO IIKOJILHUKOB C OCHOB-
HBIMH METOJIAMH HCCJIEIOBaHUSI U 00OpYIOBaHHEM LIEHTpa 0Opa30BaHUsSI €CTECTBEHHO-HAYYHOM M TEXHOJOTHMUYECKOW HampaBieHHOCTeH «Todku poctay.
[IpaBuia moBeneHus B KaOMHETE OMOJIOTUH U B IPUpPOie. BBOIHBINM HHCTPYKTAXK.

Paznen 2. PacTuTtesibHbIe KI€TKH U TKaHU (/ 4acoB)

Bxirouaer TeopeTrdeckue U MPaKTUYECKUE 3aHATUS IO U3YUCHHUIO CTPOCHUS PACTUTEILHON KJICTKU. YYalluecs: 3HaKOMSITCSI ¢ UCTOPUEH OTKPBITHUS KJle-
TOYHOT'O CTPOEHHS, 3aCIyraMU BEJIMKHUX €CTeCTBOUCHbITAaTENeH U YUEHBIX JIeBeHryka, ['yka nns pa3Butusa nuronoruu. Kierka kak OCHOBHAsl CTPYKTYpHast
eanHuna pacreHus. CTpoeHUe pacTUTEIbHOM KIIETKH: KJIETOYHasl CTEHKA, SApPO, LIMTOIIa3Ma, BaKyoJu, MIacTuabl. JKu3HeaesaTenbHOCTh KIeTKU. Jlenenue
kietku. KneTtka kak xuBasi cucrema. OcoOGHHOCTH pacTUTEIbHOU KIeTKU. TkaHu pacteHuil. [lonsTue o TkaHu pacteHuil. Buabl TkaHeil: ocHOBHas, MO-
KpOBHas1, MPOBOSIIAs, MeXaHnyecKast. [[puunHbl MosBIEHUS TKaHEH.

Jlabopamopnas paboma « Paccmampusanue noo MuKpockonom Kiemox KOXCUybl 1yKa, mpaoecKkaHyuu, JTUCMbes 2100eUy.

Jlabopamopnas paboma «Paccmampusanue noo MuKpoCcKkoOnom pasiuyHulX pacmumenbHblX MKAHel.

Paznen 3. Opransbl pacrenuii (13 yacos)

Cems Kak opraH pa3MHOXKEHUs pACTEHUN. 3HaYEHUE CEMSH B IPUPOJE U KU3HH YEJIOBEKA. 3HAYEHUE BOJBI M BO3yXa JUIs TPOPACTAHUS CEMSH. 3a-
NacHbIE UTATENbHbIE BEIIECTBA CeMEHH. TeMmepaTypHble ycIoBUs MpopacTaHus ceMsH. Poib cBeta. Cpoku moceBa ceMsiH. THUITBI KOPHEBBIX CHCTEM
pactenuil. CTpoeHne KOpHs — 30HBI KOPHS: KOHYC HapacTaHUs, BCAaCbIBAaHUS, IPOBEEHUs, AeJeHus, pocTa. PocT KopHs, reorponusM. Bugonzmene-
HUS KOpHeW. 3HaueHue KopHel B mpupoje. Jlucr, ero ctpoenue u 3HaueHne BHemnHee cTpoeHue iucta. BHyTpeHHee cTpoenue nucta. THUIbl XKUIKOBa-
HUs aucTheB. CTpoeHue U PyHKIUHU yCThUIL. 3HaUEHHE JIMCTA ISl pacTeHUs: OTOCUHTE3, HCIIapeHue, ra3oo0MeH. Jlucronas, ero poib B )KU3HU pac-
Tenusi. Bunonsmenenus nucteeB. CteOemnb, €ro CTpPOSHNUE U 3HAUYCHHUE.

Jlaboparopnas pabota «CtpoeHne ceMeHu (Hacomm.

JlaGoparopnast pabota «¥Y cJI0BHUS TPOPACTAHUS CEMSH.

JlaGopartophnast pabota «CTpoeHUE KOPHS TIPOPOCTKAY.

JlaGopatopHnast pabota «BHyTpeHHEe CTpOeHHE JHCTa.

JlaGopaTopHast paboTta «BHemHee cTpoeHre KOPHEBUINA, KITYOHS, JTyKOBULIBD.



Paznen 4. OcHOBHBIE POLECCHI JKU3HEAEATEIbHOCTH pacTenuii (9 yacoB)

MunepanpHOE TUTAaHUE PACTEHUH W 3HaYeHHE BOABI. Bosia kak HE00X0AUMOe YCIIOBHE MHUHEPAIHHOTO (MOYBEHHOT0) MUTaHus. M3BIeueHe pacTeHueM
13 TIOYBbI PACTBOPEHHBIX B BOJE MUHEPAIbHBIX cojiel. DYHKIMS KOPHEBBIX BOJIOCKOB. [lepemelienne Boabl 1 MUHEPAIbHBIX BEIIECTB 10 PACTECHUIO. 3HA-
YeHUEe MUHEPATHHOTO (MOYBEHHOI0) MUTaHUs. THIIBI YIOOPEHUI U UX POJIb B KHU3HU PACTEHUS. DKOJIOTHUECKHE IPYIIIbI PACTEHUH M0 OTHONICHHUIO K BOJIE.
Bo3aymiHoe nutanue pacTeHuit — GOoToCHHTE3 Y CI0BUSA 00pa30BaHUs OPraHUYECKUX BELIECTB B PACTCHUU. 3enHble pacTeHus — aBTOTpodsl. ['eTepoTrpo-
GBI KaK MOTPEOUTETH FOTOBBIX OPraHUYECKHUX BEHIeCTB. 3HaYeHUe poTocuHTe3a B ipupoe. [IpixaHre U 0OMeH BEIIeCTB Y pacTeHuid Pojib JbIXaHUS B JKU3-
HU pacTeHuil. CpaBHUTENIbHAS XapaKTePUCTHKA MPOIECCOB JbixaHus U porocuHTe3a. OOMEH BEIECTB B OPraHU3Me Kak BaXHEHIINI MpU3HAK Ku3HU. B3a-
HUMOCBSI3b MTPOIECCOB JbIXaHHsI U (POTOCHHTE3A.

Jlaboparopnas padota «IlepenBuxeHre BOIbI U MUHEPATHHBIX BEIIESCTB MO CTEOIIOY.

Paznen 5. Mos 3esienas qab6oparopus (3 yaca)
BelinonHenue u 3aumTa MUHU-IIPOEKTOB. DKCKYpPCHUS B IPUPOLY.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBoenue yueOHorOo nipeameTa «buosorus» Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs TOJDKHO 00€CIIeUnBATh IOCTHKEHHUE CIICTYIONTUX JIMYHOCTHBIX,
MCTAIMPEAMCTHBIX U MTPECAMETHBIX O6p2130BaT€J'II)HI>IX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:

OTHOILIEHHE K OMOJIOTUHU KaK K Ba)KHOM COCTABIISAIONIEH KYJIbTYpPbI, TOPAOCTH 32 BKJIAJ POCCUHCKUX M COBETCKHX YUEHBIX B Pa3BUTHE MUPOBOM OHMOIOTH-
YECKOM HayKH.

I'pasicoanckoe 6ocnumanue:

TOTOBHOCTb K KOHCTPYKTMBHON COBMECTHOMU ACATEIIBHOCTU IIPU BBIIIOJIHEHUH UCCIIENOBAHUM U IIPOEKTOB, CTPEMIICHUE K B3aUMOIIOHUMAHUIO U B3aUMO-
ITOMOIIH.

/yxoeno-npascmeennoe 6ocnumanue:

TOTOBHOCTbh OLIEHUBATH ITOBEJICHNE U MTOCTYIIKHU C MO3UIMU HPABCTBEHHBIX HOPM M HOPM DKOJIOTUYECKOHN KYJIBTYPHI,

IOHMMaHHME 3HaYUMOCTH HPABCTBEHHOT'O aCHEKTa JeSATEIbHOCTH YEJIOBEKa B MEAULIMHE U OMOJIOTHH.

Acmemuueckoe 6ocnumanue:

IOHUMAaHHE PO OUOJIOTUH B (POPMUPOBAHUH ICTETUUECKOHN KYJIbTYphl TUYHOCTH.

Hennocmu nayunozo nosnanus:



e OpHEHTAIMS Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3AX YEIIOBEKA C TIPUPOJI-
HOM U COLUAIIBHOW CPENIoN;

e TOHUMAaHHUE POJIM OMOJIOTHYECKON HAYKU B ((OPMHUPOBAHUH HAYIHOTO MUPOBO33PEHUS;

e pa3BHUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEpPECA K OMOIIOTHYECKON HayKe, HABBIKOB UCCIIEIOBATEILCKON ACSITEITLHOCTH.
Dopmuposanue Kyaomypul 300p06bA:

e OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/JI0POBbIO M YCTaHOBKA Ha 3/I0pPOBBIM 00pa3 >KU3HU (30pOBOE MUTaHHE, COOIIOCHIE TMTMEHUYECKUX MPaBUiI U
HOpM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PETyJspHas puandecKkas akTUBHOCTD);

e OCO3HAHME IMOCIEACTBUI U HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHUE alKOToJIs, HAPKOTHUKOB, KYpeHHEe) U UHbIX (HopM Bpena A GU3NYECKOro u
MICUXUYECKOTO 3/I0POBbS;

e coOJI0JIeHUE MpaBUiI 0€30I1aCHOCTH, B TOM YHCJIE HABBIKM 0€30I1aCHOIO MTOBEIECHHUS B IPUPOIHON Cpee;

e chopMHpOBaHHOCTH HaBbIKa pe(ICKCHH, YIIPABICHUE COOCTBEHHBIM AYMOIIMOHAIBHBIM COCTOSTHHEM.
Tpyooeoe socnumanue:

e AKTHBHOE Y4acTHE B PEIICHUU MPAKTUUYECKHUX 3a/1a4 (B paMKaX CeMbH, IIKOJIbI, TOPO/Ia, Kpasi) OMOJIOTHYECKON U SKOJIOTMUECKOI HampaBIeHHOCTH, HHTE-
pec K MPaKTUYECKOMY U3yUeHUIO0 Mpodeccuii, CBA3aHHBIX ¢ OMOJIOTHEMH.
JKonozuueckoe eocnumanue:

e OpHEHTAllWs Ha MPUMEHEHHE OMOIOTUYECKUX 3HAHUI MIPH PEIICHUH 3a7a4 B 00J1aCTH OKPYXKAIOIIeH Cpe/ibl;

e  OCO3HAHME PKOJIOTHYECKHUX MPOOJIEM U MyTEeH HX PEIICHHUS;

e TOTOBHOCTH K YUAaCTHUIO B TPAKTUUYECKOMN JAEATEIHHOCTU IKOJOTUUECKOM HANPABIECHHOCTH.
Aodanmayusa o6yuarouecoca K U3MEHAIOUWUMCA YCLOGUAM COUUATLHOU U NRPUPOOHOTL CPedbl:

e QJICKBATHAs OIEHKA U3MEHSIIOIUXCS YCIIOBUH;

e TPUHATHE pelieHus (MHAUBHIYAIbHOE, B TPYIIE) B U3MEHSIOIIMXCS YCIOBHUIX HA OCHOBAaHHUH aHaH3a OUoNornueckoit nHpopmanmu;

e TIUJIAaHUPOBaHUE JCUCTBUN B HOBOW CUTYaIlMM HA OCHOBAHUU 3HAHUN OMOJIOTHUYECKUX 3aKOHOMEPHOCTEH.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIe IO3HABATENbHbBIE 1eHCTBUA
basogvie nozuueckue oeiicmeusn:

e BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU OMOIOTMUECKUX OOBEKTOB (SIBJICHUN);

e YCTAHABIIMBATH CYIIECTBEHHBIM NMPU3HAK KiIaccU(UKAIUU OHOJOTUYECKHX OOBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAaHUS JJi1 0000IIEHUsI U CpaBHEHUS,
KPUTEPHH IPOBOIMMOI0 aHAJIN3a;

e C y4€TOM IPEUIOKEHHOW OMOJIOTMYECKOM 3aaul BBIABIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMATPUBAEMBIX (haKkTaxX M HAOJIOACHUAX; MpeIa-
raTb KPUTEPHUH JUIsl BBISIBJICHHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

e  BBIIBIIATH Ae(DUIUTH HHOOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JUIsl peIICHHsI TOCTABICHHON 3a]auu;



BBISIBJISITh IPUYMHHO-CIICJCTBCHHBIC CBSI3U MPH M3YyYCHUHM OMOJIOTMYECKUX SIBIICHUN W TPOIECCOB; JIENAaTh BBHIBOJBI C UCIIOJIb30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUEHUH 10 aHAJIOTUH, (POPMYIMPOBATH THIIOTE3HI O B3aUMOCBSI3SIX;

CaMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHus y9eOHON OMOoIorndeckoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BRIOMPATh HAUOOJIee Mo/-
XOJSIIUNA ¢ YUETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

bazoevie uccneooeamenvckue oeiicmeusn:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pbiB MEXY PealbHbIM U JKeJIaTeNbHBIM COCTOSIHUEM CHUTYyalluH, 00BEKTa, U CAaMOCTOSITENIbHO YCTaHABIIU-
BaTh UCKOMOE U JIaHHOE;

(dbopMUPOBATH THIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXJICHUN, apryMEHTUPOBATH CBOIO MTO3UIINI0, MHCHHE;

MIPOBOJIUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HAOJIOJCHUE, HECIOKHBINH OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJIbIIOE UCCIIEIOBAHNE TI0 yCTa-
HOBJICHUIO 0COOCHHOCTEH OMOJIOTHYECKOro 00beKTa (IIpoliecca) H3y4eHusl, MPUINHHO-CIICICTBEHHBIX CBS3CH M 3aBUCUMOCTEH OMOJIOTHICCKUX 0OBEKTOB
MEXIy COOOM;

OLICHUBATh HA IPUMEHHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOJIYYCHHYIO B X0/1¢ HAOIIOCHHS U HKCIIEPUMEHTA;

CaMOCTOSITENLHO (POPMYITUPOBATH 0000IIEHUS U BBIBOBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHNUS, IKCIIEPUMEHTA, BIaJIeTh HHCTPYMEHTAMU OIIEHKU
JIOCTOBEPHOCTH MOJIYYSHHBIX BHIBOJOB U 000OIICHHI;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHElIIee pa3BUTHE OMOIIOTUYECKUX MPOLIECCOB U UX TMOCIEJACTBUS B aHAJOTHYHBIX WM CXOIHBIX CUTYAIlUAX, a TAKKE
BBIJIBUTATh TIPEIOJIOKEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paboma c ungpopmauueii:

MPUMEHSTh Pa3JIMYHbIC METOJIbI, MHCTPYMEHTHI H 3alPOCHI IMPH MOUCKE U OTOOpPEe OMOJIOTHYECKON HH(pOpPMAIMK WM JAaHHBIX U3 UCTOYHUKOB C YIETOM
MpeIOKEHHON y4eOHOM OMOJIOTMUeCKOi 3a1a4u;

BbIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHPOBATH OMOIOTUYECKYIO HHPOPMAITUIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS;
HAXOJHUTh CXOJHBIC apTyMEHTHI (ITOATBEPKAAIOIINE WIH OMPOBEPTaIONINe OAHY U TY K€ UCI0, BEPCUIO) B PA3IUYHBIX HHPOPMAIIMOHHBIX UICTOYHHKAX;
CaMOCTOSITENILHO BHIOMpATh ONTHUMANBHYIO (hOpMY MpeacTaBieHUs] UHDOpMAIIMKU ¥ UILTIOCTPUPOBAThH pelllaeMble 3a7a4d HECIOKHBIMH CXEMaMH, -
rpaMMaMu, THOU TpaduKoi U MX KOMOMHAIIUSIMU;

OIICHUBATh HAJEKHOCTh OMOIOTUYECKOW HH(DOPMALIUY TIO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTENIEM WK CHOPMYITHPOBAHHBIM CAMOCTOSITENHHO;
3alIOMHHATh U CUCTEMaTU3UPOBATH OMOJIOTHUECKYI0 HH(POPMAIIHIO.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

BOCIPUHUMATH U POPMYIUPOBAThH CYKACHUS, BEIPAXKaTh SMOIUHU B MPOIIECCE BHIITOTHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BBIpaXxaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBEpOATbHBIE CPECTBA OOIIEHNUS, TOHUMATh 3HAUEHUE COIMATBHBIX 3HAKOB, 3HATh M PACMO3HABATH MPEIIOCHUIKN KOHGIUKTHBIX CUTYya-
IIUH ¥ CMATYATh KOH(MIUKTHI, BECTH TIEPErOBOPEI;

MOHUMATh HAMEPEHUS JPYTUX, POSIBISITh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH opMe GopMyTupOBaTH CBOM BO3PAKECHHUS;



B XOJI€ Masiora M/Uii IMCKYCCUH 33/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYX1aeMOii OMOIOTHYECKOM TeMbl U BBICKA3bIBAaTh HJICH, HAIICIICHHBIC Ha pEIlICHHE
OMOJIOTUYECKOH 3a/1a4M U MOAIepKaHUe OJIar0XKeIaTeIbHOCTH OOIICHUS;

COIIOCTABJISITH CBOM CYXJICHUS C CY)KACHUSMU JIPYTHX YYaCTHHKOB JHajiora, 00Hapy>KUBATh Pa3jIMyle U CXOJICTBO MO3HIINH;

MyOJIMYHO MPENICTABIATH PE3YJIbTAThl BBITOJTHEHHOTO OMOJIOTMYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIIEI0BaHUS, TIPOCKTA);

CaMOCTOSITENILHO BBIOMpATh (hopMaT BBICTYIUIEHHUS € y4ETOM 3a/1a4 MPEe3eHTallud U OCOOEHHOCTEN ayTUTOPUU U B COOTBETCTBUU C HUM COCTaBJISATh yCT-
HbI€ 1 MUCbMEHHBIE TEKCTHI C UCIOIb30BAaHUEM WIUTIOCTPATUBHBIX MATEPUATIOB.

Coemecmnasn oeamenvHoCmb (COMPYOHUUECME0):

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILIECTBA KOMaHIHOW U MHIMBH1yaIbHON pabOThI IPU pEIIEHUN KOHKPETHOW OMOI0rnYecKoi

po0JIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYIIIOBBIX (POPM B3aMMOACHCTBHS MPH PEIICHUH MTOCTABICHHON y4eOHOM 3a1auu;

NPUHUMATD [IETb COBMECTHOM JIEATEIBHOCTH, KOJJIEKTUBHO CTPOHUTH NEHCTBUS MO €€ JOCTIKEHHUIO: PACHpEAesTh POJH, JIOTOBapUBATHCS, 00CYXKAaTh
IPOIIECC U PE3YIBTAT COBMECTHOM pabOThI; YMETh 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH, MPOSBISATh TOTOBHOCTh PYKOBOJUTH, BHIIOIHATH TOPYYCHUS,
HOTYHUHSATHCS;

IUITAHUPOBATh OPTraHU3aAlMI0 COBMECTHOM palOThl, ONpPENEATh CBOKO POib (C Y4ETOM HPEANOYTEHUI M BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aUMOJIEH-
CTBHSI), PacHpeleNaTh 3aJayl MEXAy YJIeHaMU KOMaH[bl, y4aCTBOBaTh B IPYIIOBBIX (GopMax paboTsl (00CYXJeHHs, 0OMEH MHEHUSMH, MO3TOBbIE
HITYPMBI U UHBIE);

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUraTh KAUECTBEHHOI'O pPe3ysbTaTa M0 CBOEMY HalpaBJIEHUIO U KOOPAMHUPOBATH CBOU JEMCTBUS C JPYTUMHU UJIeHa-
MU KOMaH/Ibl,

OLICHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO COPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUSI; CPaBHHU-
BaTh PE3yJIbTAThl C UCXOJHON 3a7auell U BKJIaJ] KaXX/I0T0 WieHa KOMaH/bl B TOCTHKEHUE PE3yJIbTaTOB, pa3/IesTh cepy OTBETCTBEHHOCTH U MPOSBIAThH
TOTOBHOCTD K IPEJIOCTABICHUIO OTUETA TIepe] TPYIIIOii;

OBJI4/IETh CUCTEMOH YHHMBEpCAJIbHBIX KOMMYHUKATHUBHBIX JAEHCTBHM, KOTOpas obecrnednBaeT c(hOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U SMOILIMOHAJIb-
HOT'O UHTEJUIEKTa 00Y4aroLXCsl.

YHuBepcaibHbIe peryJsTHBHbBIC 1eHCTBHSA

Camoopzanusayusn:

BBISBIISITH MPOOJIEMBI JUIsl PELICHHUS B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX, UCIIONIB3Ysl OMOJIOTHUECKUE 3HAHUS;

OPHEHTHPOBATHCS B PA3JIMIHBIX TIOJXO0/1aX MPUHATHS PEIIeHUH (MHINBUAYyaIbHOE, TIPUHITHE PEIICHHUS B TPYIIIE, IPUHATHE PEIICHUN TPYIION );
CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM PEIIEHUsT 3aJauu (WJIM €ro YacTh), BBIOMPATh CIIOCO0 pelieHusl yueOHON OMOJ0oTHYecKor 3a/1auk ¢ y4ETOM UMe-
IOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IpeijlaraéMble BAPUAHTHI PEILICHU;

COCTABJIATh IUIaH AEWCTBUH (IUIaH peaau3allMd HaMEUYEHHOI'O aJIfOPUTMa PEUICHHUs), KOPPEKTUPOBATh MPEIJIOKEHHBIN alrOPUTM C YYETOM IMOJIyYSHHSI
HOBBIX OMOJIOTHYECKHUX 3HAHUI 00 HU3y4aeMOM OMOJIOTUYECKOM 00BEKTE;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peghrexcus):

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCu;



JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeiaraTh IiaH e€ U3MEHEHNUS,

YUUTHIBATh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH MPH PEIICHUU yu4eOHON OMOIOTUYECKON 3a1auu, aalTUPOBATh PEIICHUE K
MEHSIOLTUMCS 00CTOSITEIHCTBAM;

OOBSCHSTH MPUYHUHBI JOCTHKCHHSI (HETOCTIKEHHUS) Pe3yIbTaTOB JACSITEILHOCTH, 1aBaTh OIEHKY MPHOOPETEHHOMY ONBITY, YMETh HAXOAUTh MO3UTUBHOE
B IIPOM3OLIEIICH CUTYalIHNH;

BHOCHTb KOPPEKTHBBI B J€SITETLHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEHH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM.

ImoyuonanbHvlil UHMeEN1EKm:

pa3nu4aTh, Ha3bIBaTh U YIPABJIATH COOCTBCHHBIMHU 3MOIUSMHU U SMOIUSIMU JIPYTHX;

BBISIBIIAAT U aHAJTM3UPOBATH MIPUUUHBI SMOIUH;

CTaBUTH c€0s1 HA MECTO JAPYTOro YeJIOBEeKa, TOHUMATh MOTHBBI U HAMEPEHHUSI IPYTOTO;

peryaupoBaTh CrIocO0 BBIPAXKEHUS SMOLIUMN.

Ilpunamue ceva u opyaux:

OCO3HAHHO OTHOCUTBCSA K JPYTOMY YEJIOBEKY, €T0 MHEHHUIO;

pHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro;

OTKPBITOCTh ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CHUCTEMOM YHUBEPCAIBHBIX YYEOHBIX PETYJISTUBHBIX IEHCTBUN, KOTOpas oOecmeynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTPEHHSISI IO3ULIMS JJMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB TUYHOCTH (yIpaBIeHHs cOO0M, CAMOAUCIUILINHBI, YCTOMYUBOTO MOBEICHNUS).

INPEAMETHBIE PE3YJIBTATbBI

XapakTepu3oBaTh OOTAaHUKY KaK OMOJIOTHYECKYI0 HayKy, €€ pa3Jiebl U CBSI3U C JPYTUMH HayKaMU U TEXHUKOM;

NPUBOAUTH MPUMEPHl BKJIaAa poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A. Tumupszes, C.I'. Hapammn) u 3apyOexXHbIX y4€HBIX (B TOM 4YHCIE
P. I'yk, M. Manbnuru) B pa3BUTHE HAyK O PACTEHUSX;

MPUMEHSTh OMOJIOrMYeCKUe TEPMUHBI U MOHATHS (B TOM yucie: O0TaHUKa, pacTUTEIbHAs KJIETKa, pacTUTENIbHAs TKaHb, OpraHbl pacTeHH, cucTeMa op-
raHOB PACTEHUs: KOPEHb, MOOETr MOoYKa, JIUCT, BUJOM3MEHEHHBIE OPTaHbl, IIBETOK, IJIOJ, CEMsI, PACTUTEIbHBIA OpraHu3M, MUHEpalbHOE MUTaHKE, POTOo-
CUHTE3, JIbIXaHue, pOCT, Pa3BUTHE, Pa3MHOXKEHHUE, KIIOH, pa3/Ipa)kUMOCTh) B COOTBETCTBUU C ITOCTABJICHHOH 33/1a4eii U B KOHTEKCTE;

ONMCHIBATh CTPOEHUE U JKU3HEAEATEIBHOCTh PACTUTEIBHOTO OpraHnu3Ma (Ha IpUMEpE MOKPBHITOCEMEHHBIX WM IIBETKOBBIX): MOIJIOUIEHUE BOJIBI U MUHE-
pajibHOE TUTaHue, POTOCUHTE3, IbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PA3MHOXKEHUE, PA3BUTHUE; CBSI3b CTPOCHUS BETETATUBHBIX M T€HEPATUBHBIX OPraHOB
pacteHuil ¢ ux QyHKIUAMHY;

pa3nuyaTh U ONMHUCHIBATh JKHUBbIE M repOapHble SK3eMILISPbl PACTCHUH 0 33JaHHOMY TUIaHY, YaCTH PACTEHHH 10 N300pakeHHsIM, CXeMaM, MOJEIISIM, MY-
JsKaM, pelbe(HBIM Ta0IuIam;

XapaKTepU30BaTh NPU3HAKK PACTCHUM, YPOBHU OPraHMU3ALMKM PACTUTEIBHOTO OPraHU3Ma, 4acTH PACTEHUM: KJICTKH, TKaHW, OpraHbl, CHCTEMBI OpraHOB,
OpTraHu3M;



CpaBHUBATh PAaCTUTENIbHBIE TKAHU U OPTaHbl PACTCHUN MEXIY COO0ii;

BBITOJIHATH MPAKTHUECKUE U JTA0OpaTOpHBIe pabOTHl O MOPQOIOTUU M (PU3MOIIOTUU PACTEHUH, B TOM YUCIE PadOThl C MUKPOCKOIIOM C MTOCTOSIHHBIMHU
(puxcupoBaHHBIMU) M BPEMEHHBIMH MUKPOIIPETIapaTaMH, UCCIEI0BATEIbCKHE PA0OThI C UCTIOIB30BAaHUEM PUOOPOB U HHCTPYMEHTOB IU(PPOBOH J1abo-
paropuu;

XapaKTepu30BaTh MPOLECCH] JKU3HEAEATEIbHOCTH PACTEHUI: MOIIOIIEHUE BOIbl 1 MUHEPAJIBHOE MMUTAaHUE, (OTOCUHTES, AbIXaHUE, POCT, pa3BUTHE, CIIO-
COOBI €CTECTBEHHOT'O U UCKYCCTBEHHOI'O BET€TATUBHOIO Pa3MHOXEHHUS; CEMEHHOE Pa3MHOKEHHUE (Ha PUMEPE MOKPHITOCEMEHHBIX, UM LIBETKOBBIX );
BBISIBJIATh IPUYNMHHO-CIIEICTBEHHBIE CBSI3U MEX1Y CTPOCHHEM U (YHKLUSAMU TKaHEH U OpPraHOB PACTEHUH, CTPOCHUEM M KU3HEIEATEIbHOCThIO PACTEHUN
KJaccu(puIUpPOBaTh PACTEHUS U UX YACTH IO Pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTEHHI B NPUPOAC M JKU3HU YEJIOBEKa: 3HAUeHUE (POTOCHHTE3a B MPHPOJIC M B KHU3HHU UYEJIOBEKA; OMOJOTMYECKOE U XO3SHCTBEHHOE
3HaYeHHE BUIOM3MEHEHHBIX MOOETOB; X03IHCTBEHHOE 3HAYCHUE BET€TaTHBHOTO PA3MHOKCHHS,

NPUMEHSTH MOJTyYSHHbIC 3HAHUS JIJIS BRIPALIMBAHUS U PA3MHOKEHHS KYJIbTYPHBIX PacTEeHHIA;,

UCTIOJIB30BaTh METOJbl OMOJIOTHH: TPOBOJUTH HAOIIOJCHHUS 32 PACTECHHSIMH, OMHCHIBATH PACTCHUS M MX YAacTH, CTABUTH MPOCTEHIINE OMOIOTHYECKUE
OTIBITHI U HKCIIEPUMEHTHI;

coOuro1aTh IpaBmiIa 0€30MacHOro Tpyaa MpH paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000pPYJOBaHUEM, XUMUYECKOM NOCYI0H B COOTBETCTBUU C UHCTPYK-
LUSIMHM Ha YPOKE U BO BHEYPOUHOMU JEATEIbHOCTH;

JIEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEpPaxX CBA3b 3HAHUI OMOJIOTHH CO 3HAHUSAMU 110 MaTeMaTHKe, reorpaduu, TEXHOJIOIMH, IPEAMETOB T'yMaHUTAPHO-
'O IIMKJIA, pa3JIMYHBIMU BHJIAMH UCKYCCTBA;

BIIAJIETh MpUEMaMu pabOThI ¢ OMOJIOTHUECKOM nHpOopMaIue: GopMyIHpOBaTh OCHOBAHHUS ISl U3BJICUCHUS U 00001IeHNsT HHPOPMAIINHU U3 ABYX HCTOY-
HUKOB; ITPe0Opa30oBbIBATh HH(GOPMAIIHIO U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIEHHS, IPAaMOTHO UCIOJIb3Ys OHATUIHBIN annmapaT U3y4aeMoro pasjeina OHOoJIO0Truu.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue KosnyecTBO 4acoB Hara n3y- XapakTepucTHKA BUOB AeSITEJIbHOCTH Y4AIIMXCS duekTpoHHbIe (LU (POBHIE)
n/m | pa3iejioB U TeM YyeHust oOpa3oBaTe/ibHbIE pecypchl
HpOrpaMMBI Bcero | Jiaboparop-
Hble padoThI
1 | Brenenue 2 1 PackppiTie CyMIHOCTH TOHSTHS OOTaHMKM KaK HAyKH O | DJIEKTPOHHOE MPHIOKEHUE K
pacTeHusix. YMeHue padbortaTh ¢ 00OpYJOBaHHEM IIEHTpa | yUeOHUKY; ANEKTPOHHBIE
o0pa3oBaHMsl €CTECTBEHHO-HAYYHOM W TEXHOJIOTMYECKOW | MPE3eHTAlluu; MaTepuaibHO-
HanpasiieHHocTel «Touku pocTta» TexHUuYeckas 0Oa3za 1LeHTpa
«Touka pocra»
2 | PacturenbHbie 7 2 [IpuBOIUTH IPUMEPHI OJJHOKIETOUYHBIX K MHOTOKJICTOUHBIX | DJIIEKTPOHHOE MPUIIOKECHHE K
KJIETKH U TKaHU pactenuil. Paznuyarh U Ha3bIBaTh OPraHOUABI KJIETOK pac- | yueOHUKY; AJIEKTPOHHbBIE
TeHul. XapakTepu30BaThb OCHOBHBIC MPOLECCHI KU3HENESA- | IPE3CHTALUN; MaTepHaIbHO-
TeNbHOCTH KJIeTKU. O000IIaTh 3HAHUS U JeNaTh BHIBOJBI O | TEXHUYECKass 0a3a 1eHTpa
B3aMMOCBSI3U PabOThl BCeX yacTeil KIeTKU. BuIABIATH OT- | «Touka pocTa»; OTKPBITHIN
JTUYUTETbHBIC TPU3HAKA PACTUTEIHHOW KIETKH. YMeHue | 0aHK 3ajaHuil s GopMHUpO-
pabotath c JabOpaTOpHBIM OOOPYIOBAaHUEM, YBEIUYU- | BAHUS €CTECTBEHHO-HAYYHOU
TEJIbHBIMU TIpHOOpamMu, O00OpYJAOBaHUEM IIEHTpa 00pa30- | TPAMOTHOCTH [DJIEKTPOHHBIN
BaHUS €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOM Hampas- | pecypc]: — URL:
nernocreit «Touku poctay. OnpeaensTh MoHIATHE «TKaHby. | https:/fipi.ru/otkrytyy-bank-
XapaxkTepu30BaTh OCOOCHHOCTH CTpoeHHMs M QyHKuuu | zadaniy-dlya-
TKaHel pacTeHui. YCTaHaBJIMBaTh B3aMMOCBS3b CTpoeHus | otsenkiyestestvennonauchnoy
u GpyHkuui TkaHe. OOBSICHATh 3HAYCHNUE TKAHEH B )KU3HM | -gramotnosti; caiit  Enunas
pacteHus KoJUIeKust 1upoBeIX 00pa-
30BaTeIbHbBIX pecypcoB
[DnexTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog
3 | Opransl pacTeHH 13 3) OOBACHATH PONb CeMSH B MpPHUpOJE. XapaKTepu3oBaTh | DIEKTPOHHOE MPHIIOKEHHE K

¢byHkuun vacteil cemeHu. ONMUCHIBaTh CTPOCHHE 3apObl-
11a pacTeHUs. Y CTAaHABJIMBATh CXOJCTBO IPOPOCTKA C 3a-
pozpbiiieM ceMeHH. ONuchIBaTh CTaAUK IPOPACTAHMSL.

CeMsH. BBIABIATE OTIIMYMTENBHBIE NIPU3HAKH CEMSH JBY-

y4eOHHUKY; AJIEKTPOHHbBIE
Mpe3eHTAINH;, MaTepUAIBLHO-
TeXHWuYeckas 0aza IeHTpa

«Touka pocTay; OTKPBITHINA



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

JOJBHBIX M OAHOJOJBHBIX pacTeHuil. Mcnonb3oBaTh MH-
(opManMOHHBIE PECypChl AJISl MOATOTOBKH COOOIICHHUS O
poiiu CeMsSH B JKM3HM 4YeJOBEKa. XapaKTepu3oBaTh POJb
BOJIbI M BO3/lyXa B NpopacTaHuM ceMsH. OObACHATh 3Haue-
HUE 3allacHbIX IHUTATEIbHBIX BEIIECTB B IMPOPACTaHUU CE-
MsH. OOBACHATH 3aBUCUMOCTb IPOPACTaHHUA CEMSH OT
TEMIEPAaTypHBIX yciaoBui. [IporHo3upoBars cpoku nocesa
CEMSIH OTIEIbHBIX KYNbTyp. Pa3znuuare u onpenensTs TU-
bl KOPHEBBIX CHUCTEM HA PUCYHKaX, repOapHbIX IK3EMILIA-
pax, HaTypajlbHbIX OOBeKTax. Ha3piBaTh 4acTH KOpHS.
YcranaBiIMBaTh B3aMMOCBSI3b CTPOCHUS U (DYHKIUN YacTei
KOpHA. OOBSCHATh 0COOEHHOCTH pocTa KOpHA. [IpoBoanTh
HaOJIOACHUS 32 U3MEHEHUSIMH B BEPXYILLEUYHOM 4acTH KOp-
Hs B IEpUoj pocTra. XapakTEepHU30BaTh 3HAYEHUE BHJIOM3-
MEHEHHBIX KOpPHEW ais pacTeHuid. OnpenensaTs 4acTH JIU-
CTa Ha repOapHBIX JK3eMIUIIpax, pUCyHKax. Pazmuuath
MIPOCTBIE M CJOXHBIE JINCThS. XapaKTepU30BaThb BHYTPEH-
HEe CTPOEHHUE JIUCTa, €ro YacTH. YCTaHaBJIMBATh B3aUMO-
CBS3b CTPOCHUS M (DYHKIMI JTuCTa. XapaKTepu3oBaTh BU-
JIOU3MEHEHMsI JINCThEB pacTeHuil. OnuchiBaTh BHEIIHEE
CTpoeHue cTedsi, IPUBOAUTH MPUMEPHI PA3TUYHBIX THUIIOB
crebueil. Ha3piBaTh BHYTpEHHHME YacTU CTEOsT pacTeHUH U
ux ¢yHkuuu. Ornpenensts BUIOM3MEHEHUS HAIA3€MHBIX U
MOJI3EMHBIX MOOEroB Ha PUCYHKax, (oTorpadusx, HaTy-
panbHbIX 00bekTax. M3y4yaTrh U onuchBaTh CTPOCHUE TOJI-
3eMHBIX M00EroB, oTMeuyaTb HMX paznuyus. [IpoBoauTh
HabOmoieHus1, (PUKCUPOBATh MX PE3YJIbTaThl BO BpeMS BbI-
noHeHus1 JtaboparopHoit pabotel. CoOmrogaTh MpaBHIIa
paboThl B KabuHeTe, oOpalieHus ¢ J1abopaTopHbIM 000pY-
J0BaHUEM. YMeHue paboTarh ¢ J1abopaTopHBIM 00OPYIO-
BaHUEM, YBEIMYUTEIbHBIMHU MpHOOpamMu, ¢ 000pyIOBaHU-
€M LIeHTpa 00pa30BaHUS €CTECTBEHHO-HAyYHOU U TEXHOJIO-
TUYECKOM HampaBiieHHOCTeW «Touku poctay

0aHK 3a1aHuil 11 GopMHUPO-
BaHUS €CTECTBEHHO-HAYYHOMH
IPAaMOTHOCTH [DJEKTPOHHBIN

pecypc]: — URL:
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiir Eaunas
KoJUTeKIus 1TU(poBBIX 00pa-
30BaTENIbHBIX pecypcoB
[DnekTpoHHBIN  pecypc]: —
URL: http://school-

collection.edu.ru/catalog
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4 | OcHoBHBIE TIPO-
LIECCBHI XKU3HEAESI-
TEIbHOCTH pacTe-
HUI

OOBACHATH POJIb KOPHEBBIX BOJIOCKOB B MEXaHHM3ME MOY-
BeHHOTro nuTaHus. OOOCHOBBIBATH POJIb IMOYBEHHOTO ITH-
TaHUs B )KM3HU pacTeHui. CpaBHUBATh U pa3indyaTh COCTAB
U 3HAUYEHUE OPraHMYEeCKHX U MHUHEPAIbHBIX yI0OpEHHI
i pactenuii. Vicnonb30BaTh HH(GOPMALMOHHBIE PECYPCHI
JUISL TIOITOTOBKU TPE3CHTALUU MPOEKTa O MPUCHOCOOIEH-
HOCTM K BOJI€ PACTEHHMM pa3HBIX HKOJIOTMYECKUX TpYyII.
[TpuBOAUTH IPUMEPHI OPTAaHU3MOB — aBTOTPO(OB U reTe-
poTpodOB, HAXOIUTH PazIHUUs B UX MUTaHUU. OOOCHOBHI-
BaTb KOCMHMYECKYIO POJIb 3€JEHBIX pacTeHuil. Mcmonb3o-
BaTh MH(POPMAIMOHHBIE PECYPCHI ISl MOJITOTOBKH COO00-
mieHust 0 poiu (poTocuHTE3a Ha Hallel ruianere. Bormoi-
HATh HAOMIOACHUS W U3MepeHus. Bocnurtanue OepexHOro
OTHOLLIEHUS K CBOEMY 3/I0POBBIO, NMPUBUTHUE HHTEpEca K
W3YYCHHUIO TpeAMEeTa. BBINONHATH OMbIT, HAOMIOIATh pe-
3yJbTaThl U JI€JaTh BBIBOJABI MO pe3yJbTaTaM HCCIEA0Ba-
Husl. YMeHue paboratb ¢ 000pyI0BaHHEM IIEHTpa 00pa3o-
BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW Hampas-
seHHoctell «Touku poctay

DNEKTPOHHOE NMPUIIOKEHUE K
Y4eOHHUKY; AJIEKTPOHHBIE
IIpEe3EHTalMM; MaTepUaJIbHO-
TexHHueckasg 0Oasza LeHTpa
«Touka pocTay; OTKPBITHINA
OaHk 3amaHuil 11 HOPMHUPO-
BaHUs €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH [DJEKTPOHHBIN

pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-

otsenkiyestestvennonauchnoy

-gramotnosti; caiit Eaunas
KOJUICKIIUs 1U(POBBIX 00pa-

30BaTEJIbHBIX pecypcos
[DNeKTpOHHBIN  pecypc]: —
URL: http://school-

collection.edu.ru/catalog

5 | Mos4 3enenas ja-
6oparopust

Hcnonb3oBate MHGOPMAIIMOHHBIE PECYPChI Ul MOATOTOB-
KU IMpE3eHTAlM NMPOeKTa. BINOIHATh HAOMOAEHUS U U3-
MepeHus. BocnuTtanue OGepekHOro0 OTHOLIEHHS K CBOEMY
310pOBBIO, TNIPUBUTHE HMHTEpECa K H3YYEHHUIO IIpEIMETa.
BbInonHATE ONBIT, HAOMIOIAaTh PE3YybTAThl U JIedaTh BbI-
BOJIBI TI0 pe3yJbTaTaM UCCIIEeIOBaHUSA. Y MEHHUE paboTaTh C
obopynoBaHueM IIeHTpa OOpa3oBaHUS  €CTECTBEHHO-
Hay4YHOH M TEXHOJIOTMYECKOW HampaBiieHHOCTeH «Touku
pocTta»

3J'IeKTpOHHI:>Ie pe3CHTAaINN

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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Ne | JlaTa mpo- Tema Koan- Hcnoab3oBanue
n/m | BeleHHsA YeCcTBO 000py10BaHMS LIEHTPA
4acos eCTeCTBeHHOHAYYHOM
HANpPaBJIEHHOCTH
HenTpa «Touka pocray»
Pa3nen 1. BBenenue (2 yaca)
1 Hcropus pa3BuThs HayKu OOTaHUKH 1
2 OCHOBHBIE METOBI UCCIICTOBAHHS 1 [Mudposast mabopaTopus ¢
JATIUKAMHA
Paznen 2. PacTuTtesibHbIE KIeTKH U TKaHU (/ 4acoB)
3 HcTopust OTKPBITHS KJIETOUHOTO CTPOCHHUS 1
OpraHHU3MOB
4 Kiterounoe crpoenue pacTeHui. 1 Muxkpockorn nuppoBoi,
Jlabopamopnas paboma «Paccmampusa- MUKpPOIpEnapaThl
Hue 00 MUKPOCKONOM KIE€MOK KOMCUYbL
JIyKa, mpaoeckanyuu, IUCmses 27100eux
5 OcHOBHBIE TPOIIECCHI )KU3HENEATEILHOCTU 1 DNEeKTPOHHBIE TAOJIHUIIBI U
KIIeTKU. JleneHne KIeTKu TTaKaThl
6 Ypoxk-mipoekt «Co3qaeM KIETKY»
7 TkaHu pacTeHuUN. 1 Muxkpockorn nuppoBoi,
Jlabopamopnas paboma «Paccmampusa- MUKpPOIpEnapaThl
Hue N00 MUKPOCKONOM PA3IUYHbIX PACTU-
MeNbHbIX MKAHEeU»
8 IIprunHBI OSABIEHNS TKaHEH 1
9 PacTenue kak 11e1OCTHBIN )KUBOW Opra- 1 DNEeKTPOHHBIE TAOJIHUIIBI U
HU3M, COCTOSIIIMI U3 KJIETOK U TKaHEeH TTaKaThl
Pasnen 3. Opransbl pacrennii (13 yacoB)
10 CrpoeHue ceMsH IBYAOIbHBIX U OHO- 1 [Mudposas nadboparopust 1o
JOTBHBIX PaCTEHUH. HKOJIOTUH (AaTYUK OCBE-
Jlabopamopnas paboma « Cmpoenue ce- LICHHOCTH, BJIAYXHOCTU U
MeHu paconuy TEeMIepaTyphl). DIEKTPOH-
HbIE TAONUIIBI U TUTAKATHI
11 3HayeHHE CEMSH B )KM3HH YEJIOBEKa 1
12 VYcnoBust mpopacTaHus CEMSH. 1 [udposas nabopaTopus 1mo
Jlabopamopuas paboma « Ycnosus npo- 9KOJIOTHH (JaTYUK OCBE-
pacmarnus cemsany IIEHHOCTH, BIIAYKHOCTU U
TeMIepaTyphbl)
13 3amacHble MUTATEIbHBIC BEIIECTBA CEMEHU 1 DNEKTPOHHBIE TAOJHUIIBI U
Y UX pOJb B mpopactaHuu ceMsH. Cpoku TTaKaThl
MOCEBa CEMSTH Pa3NIMYHBIX KYJIbTYP
14 Tunbl KOpHEBBIX CUCTEM pacTeHui. Poct 1 Muxkpockor 1udpoBoi,

KOpPHSI, T€OTPOINU3M

MUKPOTIpENapaThl.
I'epOapHblii MaTepuail.
DNEeKTPOHHBIE TAOHUIIBI U
[IJIAKaThI




15 CrpoeHue KOpHsL. 1 Muxkpockor 1u(poBoH,
Jlabopamopnas paboma « Cmpoenue xop- MUKPOIPENapaThl.
HSl NPOPOCMKA» DNEKTPOHHBIC TAOJHUIIBI U
TUTaKATHI
16 Bunonsmenenus kopHeid. 3HaueHue Kop- 1 DNEeKTPOHHBIC TaOTUIIBI U
HEell B mpupojie TUTaKAThI
17 Jluct u ero cTtpoenue. THIIBI KUITKOBAHUS 1 Mukpockor 11udpoBoi,
JIMCTBHEB. MHUKPOIPENapaThl.
Jlabopamopuas paboma « Buympennee I'epOapHbIil MaTepuar.
cmpoeHue 1ucmay DNeKTpOHHBIE TaOIUIIBI U
TUTaKATHI
18 Crtpoenue U GyHKIMH YCThHII. 3HAUCHUE 1 DNEeKTPOHHBIC TAOUITBI U
JIMCTA JIJISl paCTeHUs: (POTOCUHTES, UCTIa- TUTaKATBI
peHue, ra3000MeH
19 JIucroma, ero poiib B )KU3HU PACTCHUS. 1
BunonsmeneHus IucTheB
20 Crebenb 1 ero cTpoeHHe. 1 Muxkpockor u¢poBoH,
Jlabopamopnas paboma «Cmebenb 00HO- MHUKpOIpenaparsl.
O0NbHBIX U 08VOOILHBIX PACIEHULLY ['epbapHbIii MaTepuar.
DNEeKTPOHHBIE TAOJIHUIIBI U
TUTAKATBI
21 Bunonszmenenus cre0is y Hal3eMHbBIX U 1 I'epbapHbIif MaTepual.
MO/I3€MHBIX TOOETOB. DNeKTpOHHBIE TaOJIULIbI U
Jlabopamopnas paboma « Brewinee cmpo- TUTAKATHI
eHue KOpHesUwa, K1yOHsl, TYKOBUYbL»
22 Ypoxk-mipoekT «Co31aeM pacTUTENbHBIH 1

OpraHusm»

Pasnen 4. OcHOBHBIE NIpoLecCHI )KU3HEAEATEILHOCTH pacTeHunii (9 yacos)

23 MuHepanbHOE MUTaHUE PACTEHUN U 3HA- 1
YEeHHE BOJIBI

24 [Tepemernienue BoABI 1 MUHEPATBHBIX BE- 1 [Hudposas nabopaTopus 1Mo
IIECTB M0 PaCTeHUIO. 3HaUeHUE MUHE- HKOJIOTHH (AATYMK BIAXKHO-
pasibHOTO (TIOYBEHHOT'0) TUTAHUS. CTH, OCBEIIEHHOCTH)
Jlabopamopnas paboma «llepedsudicerue
8000l U MUHEPANLHBIX Gelfecms no cmeo-
Jo»

25 Tunsl ynoOpenuii u ux poib B )KU3HHU pac- 1
TEHUS

26 DKOJIOTUYECKHE IPYNIbl PACTEHUI 1O OT- 1 DJeKTpOHHBIE TaOIUIIBI U
HOIIEHUIO K BOJIE TUTaKAThI

27 Bo3zaymHoe nutanue pacteHud — GoTo- 1 [Mudposas nadopatopus 1no
cuHTe3. Y CIoBus 00pa3oBaHMs OpraHude- 9KOJIOTHH (AATYNK YIIIEKHC-
CKHX BEIIECTB B PACTCHUU JIOTO ra3a U KUCIOpo/a)

28 3enénple pacTeHust — aBToTpodsl. ['eTepo- 1

Tpodbl Kak MOTPEOUTENN TOTOBBIX Opra-




HHUYCCKUX BCUICCTB

29 3HayeHue GOTOCUHTE3A B IPUPOJIE 1

30 Jlpixanue 1 0OMeH BELIeCTB y pacTeHH 1 [Mudposas nadbopaTopus 1o
Posnb apIxanus B ku3HU pacteHuil. O6MeH 9KOJIOTUH (AATYMK YTIIEKHUC-
BEIIECTB B OPraHU3Me KaK BayKHEHIIMii JIOTO Ta3a ¥ KUCI0poa)
IIPU3HAK KU3HU

31 CpaBHHTEIIbHAS XapaKTEPUCTUKA MPOIIEC- 1 DNEKTPOHHBIC TAOJHUIIBI U
COB JIbIXaHUS M (POTOCHHTE3a, NX B3aUMO- TUTaKATBI
CBSI3b

Pa3nea 5. 3esienas ab6oparopus (3 yaca)

32 [ToaroroBka nmpoekToB «MoH OIBITHI C 1
pacTEHUSIMH B JIOMAIIHUX YCIOBUSX)

33 3amuTa npoekToB «MOH OTBITHI C pacTe- 1
HUSIMU B IOMAITHUX YCIOBHUSIX)

34 Okckypeus «Pacrenust BOKpyr Hac» 1

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. CuBornazos B.U. buomnorus, 6 kinacc/ OO0 «IPODAy», AO «M3natensctBo [IpocBemenne.

2. V1. AxumymkuH. HeBuanmMble HUTH npuposl.- M.: Meicis, 2005 1.-142 c.

3. Bepsunun H.M. Ilo cienam Pobunsona.- M., TIpocsemienue, 1994.

4. 3aHuMaTenbpHbIE MaTepHUaibl U (PAKTHI MO 00Iel OMOJOTUM B BOIpocax M oTBeTax. 5-11 kiaccsl / aBT.-
coct. M.M. bonnapyk, H.B., Kossimuna. — Bonrorpazn: Yuurens, 2007.

5. Kpuctnan ne J{1oB. IlyremectBue B Mup xuBoit kiietku. M.: «Mup» 1987.

6. DHmmKTonieus Uit neteil. buonorus. M.: «ABanTta+t» 1996.

METOANUYECKHUE MATEPUAJIBI JIJISA YUYUTEJIS

1. buonorus. 6 xi.: Meroanveckoe mocodbue k yueOHuky B. WM. CuBornasosa «buomorms. 6 kmace» /
3. A. Tomanosa, B. . CuBornazoB. — M. : Jlpoda, 2019. — 336 c. — (Poccuiickuii yueOHUK).

2. bycnakos Bagumup Bnagumuposud, [TeiHeeB Anekcanap Bimagumuposrny Meronndeckoe nocobue «Pe-
anu3anus o0pa3oBaTENbHBIX MPOrPAMM E€CTECTBEHHOHAYYHOW W TEXHOJOTMYECKOW HampaBlIEHHOCTEH IO
OMOJIOTUH C UCIIOJIb30BaHUEM 000py1oBaHus IIeHTpa «Touka pocTam.

3. Mup3zoes C.C. AkTuBH3aIMs 103HABATEIBHOIO MHTEpeca ydanmxcs / buonorus B mkoine, 2007. Ne6

4. Cenesko I'.K. CoBpemenHble 0Opa3oBarenbHbie TexHomoruu. M.: 1998.

5. CeneBko I'.K. DHimkmoneaus oOpasoBarenbHbIX TexHomoruil, T.1. M.: HUU mKOIBHBIX TEXHOJOTHUH,
2006.

6. Tymmna M. A. Vcnonb30BaHNE KOMIBIOTEPHBIX TEXHOJOTHIA B 00ydeHHU Ouosoruu // IlepBoe ceHTAOPS.
Buonorus, 2003, Ne27-28.



HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. Boponuna I'.A., IBanoBa T.B., Kanunosa I'.C. buonorus. ILtanupyemsie pe3ynbraThl. CHcTEMa 3aJaHUMN.
5—9 xnaccel. [Tocobue mns yuuteneit obmeodpaszopar. opranuzanmii / [log pexn. I'.C. Kopaneoi, O.b. Jlo-
ruHoBoil. — M.: [Ipocsemenue, 2017.

2. I'anontok 3.I'. buonorus. [lnanupyemble pe3ynbTaThl: KapTa MPOXOXKACHHUS pabodeil mporpamMmel. S—6
KJIacchl: yueb. mocobue nist odnieoopaszosar. opranusanwii / 3.I°. 'anontok. — M.: [Ipocsemienne, 2017.

3. Xepebnona E.JI.. EI'D. buonorus: Teoperndeckue marepuainst.- CI16.: Tpuron, 2009. — 336 c.

4. Kanuauna A.A. Tloypounsie pa3zpabotku no 6uonorun «bakrepun. I'puGsl. Pactenus», 6 kimacc. — M.:
BAKO, 2005.

5. Hukumos A.U., TlerpocoBa P.A. u nap. buonorus B tabnumax.- M.: «MJIEKCA», 1998. Hukumos A.U.,
TepemoB A.B. lunaktuueckuit Mmarepuai o 3ooiorur. — M.: PAYD «lutanensy», 1996. — 174 c.

6. [Taceunuk B.B. buonorusi. Meroanka WHAMBHIyaJIbHO-TPYIIIOBOM AesTeabHocTH. — M.: [IpocBenienue,
2016.

7. MNaceunnk B.B. buonorus. MHIuBHIyatpHO-TPpyIIOBasi EATEIBHOCTh. [loypouHble pa3paboTku. 5—6
KJIacChl: yuel. mocobue st odmeoopaszosar. oprannsanuii / B.B. [Taceunuk. — M.: [Ipocsemenne, 2017.

8. ITaceunux B.B., Cymatoxun C.B., Kanunona I'.C., I'anontok 3.I". Ypoku Ouonoruu. 5—6 Kiaccel: 1moco-
Oue it yaurtenei oomeoodpaszosar. opranusanuii / mox pen. B.B. [Taceunnka. — M.: [Ipocsemenue, 2014.
9. TepemoB A.B., Poxnos B.C.. 3anumarenbHas 300JI0THs: KHUATA JJIs YYALUXCS, YUYUTENEH U pOIUTENEH .-
M.: ACT —IIPECC, 1999.- 258 c.: u.

10. ®pocun B.H., CuBornazor B.W. 'oToBUMCS K eAMHOMY TOCyIapCTBEHHOMY SK3aMeHy: Ouosorus. XKu-
BoTHBIC. — M.: [Ipoda, 2004 — 272 c.

11. Caiit ®UIIN. OtkpbIThiil 0aHK 3agaHuil Ui (OPMHUPOBAHUS ECTECTBEHHO-HAYYHOM I'PaMOTHOCTH
[DnexTponnsiii pecypc]: — URL: https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.

12. Caiit Enunas komekuus HUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB [DnekTpoHHbIH pecype]: — URL:
http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME HEHTPA «TOUKA POCTAx:

- Muxkpockon nu¢ppoBoH.

- Mukponpenaparsl.

- lludposas nabopaTopus Mo 3KOJOTUU (IaTYMK OCBELIEHHOCTH, BIAKHOCTH, TEMIIEPATYPHI, TaTUUK yIJie-
KHCJIOTO ra3a ¥ KMCIOPoAa).

- DNeKTPOHHbIE TAOIUIIBI U IITaKaThI.

- 'epOapHbIif MaTepual.

OBOPYJOBAHME /i1 NMPOBEJEHUSI JABOPATOPHBIX, IPAKTUYECKHUX PABOT, JEMOH-
CTPALIMM

Komnreiotep, npoekTop, nHTepakTUBHAs Aocka. CrpaBOYHbIE TAaOJIUIIbI, MJIAKAThI, 3JIEKTPOHHBIE MPE3EHTa-
IIWHU, DJIEKTPOHHOE MpujiokeHne y yueonunky (CD-auck), Moaenu, BIaXXHbIE MpenapaThl, MUKpOIIpEenaparhl,
MHUKPOCKOIIBI, TPETIapOBATbHbIC UTIIBI, TMHIETHI, Yallku [1eTpu, mpeaMeTHbIe CTeKIIa, TOKPOBHBIE CTEKIIA.






