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[Tporpamma 110 BHEYpO4YHOH J€STEIbHOCTH 110 OMOJIOIMHM Ha YPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHMs cOoCTaBlieHa Ha ocHOBe TpeboBaHMil K pe3 yapTaTam
OCBOCHHS OCHOBHOI 00pa30BaTENbHONM IIPOrpaMMbl OCHOBHOIO 00miero oOpa3oBaHMs, IpeACTaBICHHbIX B DenepalbHOM TI'OCYAAPCTBEHHOM
00pa3zoBaTeIbHOM CTaHAAPTE OCHOBHOIO 00111ero oopazoBaHus, a Takxe [IpumepHoil mporpaMmbl BOCHUTaHUS .

[Tporpamma «3enénast nabopaTopus» ACTAIM3UPYET COJCp)KaHWE Kypca BHEYpOYHOW MAEATENbHOCTH, NAeT IMOAPOOHOE pacrpeneieHue 4YacoB H
MIOCJIEZIOBATEIILHOCTh U3YYCHHUS TEM U PA3JICIIOB.

JlanHas mporpaMma mpeHa3HaYeHa IS yJammxcs 6 Ki1accoB, MO3BOJISIET PACIIMPUTh U YTIYOUTh Y YUaIMXCsl MPAKTHYECKOE MTPUMEHEHHE MOTyYEeHHBIX
TEOpETUUECKUX 3HAHUH 1o 6uosnoruu (pasaen «boranukay).

ABTOpCKas mporpaMma paccyrTaHa Ha ydanmxcs 6 KiaccoB Ha 34 yueOHBIX Yaca, OpHCHTHPOBAaHA HA YTIyOJIeHHE U paclIMpeHUe 3HaHU, Ha pa3BUTHE
Tr0003HATEIPHOCTH M MHTEpeca K OMOJIOrMH, HA COBEPIICHCTBOBAHWE YMEHUH y4YalIUXCS MPOBOIUTH OMOJOTMYSCKUN SKCIIEPHUMEHT C MCIOJIb30BAaHUEM
COBPEMEHHBIX MPHOOPOB U 000PYIOBAaHUS IIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOH U TEXHOJIOTHYeCKOW HampaBieHHocTel «Touku pocTtay.

DKCHEPUMEHT SIBISICTCS MCTOYHUKOM 3HAHWH M KPUTEPHEM WX MCTUHHOCTH B Hayke. KoHIeNus coBpeMeHHOro o0pa3oBaHus MOpa3yMeBacT, 4TO B
y4eOHOM DKCIEPUMEHTE BEYIIYIO POJIb TOJDKEH 3aHATh CAMOCTOSTEIbHBIN UCCIIEIOBATENILCKII YUCHHYECKUH SKCITEPUMEHT.

CoBpeMeHHBIE JKCIIEPUMEHTAILHBIC HCCICAOBAHUS 10 OHOJOrMH YXKE TPYIHO MPENCTaBUTh 03 HCIIOJIb30BAHUS HE TOJBKO aHAJOrOBBIX, HO U
IUQPPOBBIX H3MEpHUTENbHBIX MpuOopoB. B denepansHoM rocynapcrBeHHoM oOpaszoBatenbHoM crangapre (OI'OC) mpomnucaHo, 4YTO OJHUM U3
YHUBEPCAJbHBIX YYEOHBIX NEHCTBHN, MPHOOPETAEMBIX YYaIUMHCS JIOJDKHO CTaTh YMEHHE «IIPOBEICHHS OIBITOB, MPOCTBIX SKCIHEPUMEHTAIbHBIX
UCCIICIOBAHUH, IPSIMBIX M KOCBEHHBIX U3MEPEHHI C HCII0JIb30BAaHHEM aHAJOTOBBIX U HU(POBBIX U3MEPUTEIbHBIX TTPUOOPOBY.

B ocHOBy mporpaMMbl 3al0KeHO HpUMeHeHHe HU(POBBIX Jaboparopuil. TeMaTHKa NPEUIOKEHHBIX JKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpE NMPHUMEPHON 00pa30BaTENBLHON MPOrpaMMBbl MO OHOIOTHH, colepkaHnio DemaepaabHOro rocyIapcTBEHHOrO 00pa30BaTeIbHOTO
cranaapta (PI'OC) ocHOBHOrO 00111€T0 00pa30BaHUS.

[Inpokwmii CrieKTp TaTYNKOB HU(PPOBOI JTaOOPATOPUHN TTO3BOJUT yUAIIUMCSI 3HAKOMUTBCS € TTapaMeTpaMH OHMOJIOTHYECKOT0 IKCIIEPUMEHTa He TOJBKO Ha
Ka4eCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. Llu¢poBas maboparopusi MO3BOJIUT BECTH JUIMTEIBHBIA OSKCIEPUMEHT Jake B OTCYTCTBUHU
IKCIIEPUMEHTATOPA, @ YACTOTAa X U3MEPEHUI HEMOIBIACTHA YEIOBEY €CKOMY BOCITPUSTHIO.

B nporiecce popMupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHUH YYCHUK O0YYHTCS MPEICTABIATh HHPOPMAIIUIO 00 MCCIIEI0BAHUH B YETHIPEX BUAAX:

* B BepOaJIbHOM: OITMCBHIBATh JKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJENb JKCIEPUMEHTa, (PUKCHPOBATh BHMMaHUE HA M3MEPSEMBIX BEIMYUHAX,
TEPMHHOJIOTHH;

* B TAa0JIMYHOM: 3QIOJHATH TAOJIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHUS I'PpadMKOB (IIPH TOM y YYAIIMXCs BO3HUKACT MTEPBUYHOE MPEACTABICHUE
0 MacmTabax BEJIUYHH);

* B rpauyeckoM: CTpOUTh rpadUKu MO TaOJMYHBIM JaHHBIM, YTO HAET BOBMOXKHOCTH MEPEX0ja K BBIIBMIKCHUIO THIIOTE3 O XapaKTepe 3aBUCHMO CTH
MEKIY BeEIUYMHAMH (TIPH STOM YUYUTENh TIOKA3bIBAET NPEUMYIIECTBO B BH3YyalIM3allMd 3aBHCUMOCTEH MEXKIy BEIMYWHAMH, HATTSATHOCTh H
MHOTOMEPHOCTH); B BUE MATEMAaTUYECKUX YPAaBHEHHIA: 1aBaTh MATEMaTHYECKOE OITM CaHHE B3aUMOCBSI3H BEJIMUMH, MaTEMaTHIECKOe 0000meH e .

* (hopMHpOBaHKE MCCIEOBATEIBCKIX YMEHHI yUAIINXCsl, KOTOPBIC BRIPAKAIOTCS B CICTYIOIIUX ACHCTBUSIX:

1. onpeneneHue mMpoOIEMBI;

2. IOCTaHOBKA MCCIIEIOBATEIHCKOM 3a/1a4H;

3. IIIaHUPOBAHUE PEIICHHS 3a]a4H;



4. mocTpoeHue MO eIei;
5. BBIIBHUKCHUEC TTUITOTC3,
6. KCrIeprMEeHTaIbHas TPOBEPKA TUITOTES.

JlanHas nporpaMma 1o3BoJjisieT YAOBJIETBOPUThH IO3HABATENIbHBIE MHTEPECHI yYalluXcs B cepe OMOIOrum, SKOJIOTMH U OXpaHbl 3[0POBbS UEJIOBEKA,
cnoco0cTByeT (OPMUPOBAHUIO KOMMYHHKAaTHUBHBIX KayeCTB JIMYHOCTH IIKOJBHUKOB, Pa3BUTHUI0O HX TBOPYECKUX CIIOCOOHOCTEH, (OPMUPOBAHUIO
METaINpeAMETHbIX YMEHUH U HABBIKOB, YHUBEPCATIbHBIX YUEOHBIX 1€ CTBUH.

3HAYUTENTPHOE KOJMYECTBO 3aHSITHA OTBOJUTCS HAa HMCCIIENOBATEIHCKYIO U MPOCKTHYIO JAEATEIHLHOCTh, YTO B 3HAYUTEIBHOH Mepe CIOCOOCTBYET
(GOpPMHUPOBAHUIO y MIKOJFHUKOB PErYJSITHBHBIX, KOMMYHUKATUBHBIX, TMYHOCTHBIX YY/I. B Xoxe pa®oTel B rpynmnax ydammecss (GOpMUPYIOT B Pa3BUBAIOT
CIIOCOOHOCTH OIpeACIIATh TPACKTOPHUIO CBOCT O PA3BUTHA, CTABUTH LICJIM, 3aJa4Ui, HAMCUATDb IIYTHU PCUICHUSA, OCYIICCTBJIATE CaMO U B3aUMOIIPO BEPKY. Pabora
Haa KOJUICKTUBHBIMHU MNPOCKTAMU MO3BOJIACT INKOJbHUKAM IIOBBIIATH KOMMYHUKATUBHYIKO KOMIICTCHTHOCTD. Oun ydaTCsa OpraHu30BbLIBATH yqeGHoe
COTPYAHMYECTBO C OJHOKJIACCHUKAMM M Yy4MTeleM, paboTaTh IpynmaMM U B Iapax, HaXoIuTh 0OIlee pelleHHe, pa3peuiarb KOH(QIMKTBI Ha OCHOBE
COIJIacOBaHUS MO3ULIMH U yu€Ta HHTEpPECOB, (POPMYINPOBATH, apTyMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHE.

HoBusHa nporpaMmsbl MposBIIETCS B O0COOEHHOCTAX €€ miaHupoBaHus. IIporpammoli mpenycMoTpeHO 4epeoBaHHE TEOPETUYECKUX 3aHSTUH ¢
MPAKTUYCCKUMU, BBIIIOJITHCHUEC TBOPUYCCKUX pa60T. 3HaYUTENbHOE KOJIUYECTBO BpPCMCHHU OTBOAUTCA HaA OBJAJCHHUC yJallUMHUCA TCXHOJIOIMU HpOCKTHOfI

JACATCIIBHOCTH.

OEJIA N 3ATAYAN

[enstmu n3ydeHus: OMOJIOTUY HA YPOBHE OCHOBHOTO O0IIEero 00pa30oBaHUs SIBISIOTCS

dbopMUpOBaHKE CUCTEMBI 3HAHUN O MPU3HAKAX U MPOIeCCaX KU3HEASATEIbHOCTH OMOJIOrMYECKUX CUCTEM PAa3HOTO YPOBHS OPraHHU3allNu;

(dbopMUpOBaHKE CUCTEMBI 3HAHUN 00 0COOCHHOCTSX CTPOCHUS, KUZHECATSILHOCTH OpraHu3Ma YeIOBEKa, YCIOBUSIX COXPAHEHUS €ro 3/10POBbS;
dbopMupoBaHUE YMEHUHN TPUMEHSITH METOJIbl OMOJIOTUUECKON HAYKH JJISI H3y4YCHHsI OMOJOTHYECKUX CUCTEM, B TOM YHUCJIE U OpraHu3Ma YeJIOBeKa;
dbopMupOBaHHE YMEHUH MCIOJIb30BaTh HH()OPMAIIHIO O COBPEMEHHBIX JIOCTIKEHHUAX B 00J1aCTH OMOJIOTUH JIJIs1 O0BSICHEHHUS TPOIECCOB U SIBJICHUH 5K UBON
MIPUPOBI U KUZHEICATETLHOCTH COOCTBEHHOT'O OpPraHu3Ma;

dbopmupoBaHue YMEHUN OOBACHATH POJIb OMOJIOTUH B MPAKTHUECKOH JeATEIbHOCTH JIF0JeH, 3HaueHHne OMOJIOrHYEeCKOro pasHoo0pa3ust Ui COXpaHEHU S
6uocdepsl, MOCIeCTBUS ACSITEILHOCTH YelIOBeKa B IIPUPOJIE;

dbopMHIpoOBaHKE KOJTOTUUECKON KYJIBTYpPHI B LIENSAX COXPaHEHHS] COOCTBEHHOI'O 3/JOPOBBS U OXPaHbl OKPYXKAIOIIEH Cpe/ibl.

HocTtmxkenue neneit odecrieunBaeTcs pemenueM cueayomux 3ALAY:

npruoOpeTeHre 3HaHuN 00y4YaIOIMMUCS O KUBOW MPUPOAE, 3aKOHOMEPHOCTSIX CTPOCHHUS, )KU3HEACATEILHOCTH U CPENnoo0pas3yroliell poiau OpraHu3M OB;
YeJI0BeKe KaK OMOCOIMAILHOM CYIIECTBE; O POJIM OMOIOrMYECKON HayKH B MMPAKTHUECKOU NesSTeNbHOCTH JIFO/ICH;

OBJIaJICHHE YMEHUSIMU IPOBOJIUTH HCCIIEIOBAHUS C HCIOJIb30BAHHEM OHOJIOTMYECKOro 00OpYJOBaHHUS M HAOJIOJAEHUS 3a COCTOSHHEM COOCTBEHHOT O
OpraHu3Ma;

OCBOCHHE TPUEMOB pabOTHl ¢ OMOJOrHYECKON WHQOpMaIuel, B TOM YHUCIE O COBPEMEHHBIX JOCTIDKEHHUSX B 00jacTd Ouosoruw, €€ aHamu3 W
KPUTHYECKOE OLICHUBAHUE;

BOCITUTaHUE OMOJIOTUYECKH U DKOJIOTUYECKH IPAMOTHOMN JTMYHOCTH, TOTOBOW K COXPaHEHHIO COOCTBEHHOTO 3/I0POBBS U OXPaHbl OKPYXKAIOIIEH Cpe Ibl.



COJAEPKAHMUE KYPCA

Pa3znea 1. BBeaenue (2 yaca)

Hcropus pa3BUTUS HayKd OOTAaHUKM KaK 4acTH OMOJOrMM, OOBEKTOB M METOAOB, 3HAYEHHS B COBPEMEHHOM MHUpPE. 3HAKOMCTBO IIKOJBHHKOB C
OCHOBHBIMU METOAAMM HCCJIEIOBAHUS M 00OPYJOBaHHEM ILieHTpa o0pa30BaHUs €CTECTBEHHO-HAyYHOW M TEXHOJIOIMYecKoi HampaBieHHocTel «Touku
pocta». [IpaBuna noBeneHus B kaOMHeTe OMOJIOTUU U B IpUpoie. BBOIHBINA HHCTPYKTaX.

Pa3nen 2. PacTurtesibHble KJIETKHA U TKAaHU (7 4acoB)

BxiroyaeT TeopeTHUYEeCKHe M MPAKTUUECKUE 3aHATHS MO0 U3YYCHUIO CTPOCHHSI PACTUTEIBHOM KJIIETKU. YdYaliMecs 3HAKOMSITCS C MCTOPUEH OTKPBITHS
KJIETOYHOTO CTPOCHHMsI, 3aCIyraMH BEJIIMKUX €CTECTBOUCIBITaTeNe W ydéHbix JleBenryka, ['yka mnms pasButusi nutojoruu. Kierka kak ocHOBHas
CTPYKTypHasi equHuIa pacrteHus. CTpOCHHE PACTUTENLHOW KIETKH: KIIETOYHash CTEeHKa, SApO, IUTOIUIa3Ma, BAKyOJH, TaacTuabl. JKu3HenesTe TbHOCTh
kietku. Jlenenue knerku. Kinerka kak skuBas cuctrema. OcoOEHHOCTH pacTUTENbHOM KieTku. Tkanu pacrenuil. [lonarue o TkaHu pacreHuil. Buabl TkaHei:
OCHOBHasl, TIOKPOBHAsI, MPOBOASINIAs, MeXxaHu4yecKas. [[puurHbI mOABIEHUS TKAHEH.

Jlabopamopuas paboma « Paccmampueanue nod MuKpoCKoOnom Kiemok KOHCUybl 1yKd, mpaoecKaHyuu, IUcmvbes 3100euy.

Jlabopamopuas paboma « Paccmampugarue noo Mukpockonom pasiuyHulx pacmumenbHblX MKAHel.

Paznen 3. Opranbl pactenuii (13 yacos)

Cems Kak OpraH pa3MHO>KEHUSI PACTEHUH. 3HAUEHUE CEMSIH B IPUPOJE M KU3HU UYEIOBEKa. 3HAUEHUE BOJBI M BO3/1yXa Il MPOPACTaHUS CEMSH.
3anacHble NMUTATEIbHBIE BELIECTBA CEMEHM. TeMmIepaTypHble yclloBUS IpopacraHus ceMsiH. Ponb cBera. Cpoku moceBa ceMsiH. THIIBI KOPHEBBIX
cucreM pacteHuil. CTpoeHne KOpHS — 30HBI KOPHS: KOHYC HapacTaHUs, BCAachblBaHUS, NPOBENEHUS, NEJIEHUs, pocTa. POCT KOpHS, Ie€OTpPONU3M.
Bunonsmenenns: kopHell. 3HaueHHe KOpHeW B mpupoze. JIucr, ero crpoeHue u 3HaueHue BHemHee cTpoeHne mucta. BHyTpeHHee CTpOeHHE JiM CTa.
Tunel )xunkoBanus aucTheB. CTpoeHne U QYHKIIUU YCTHUIl. 3HAYCHHE JICTA JUIsl pacTeHUs: POTOCUHTE3, UCIapeHue, ra3oo0oMeH. JlucTonan, ero pojib
B )KM3HU pacTeHus. Bunonsmenenus nuctbeB. Ctedenb, ero CTpoeHUE U 3HaAUECHUE.

Jlabopatopnas pabota «CTpoeHue ceMeHu (Gacoim.

JIaGopaTopHas paboTta «YCI0BHS MPOPACTAHUS CEMSH).

JIaGopaTtopHas pabota «CTpoeHue KOpHS IPOPOCTKAY.

JIabopaTopHas pabota «BHyTpeHHee CTpOEHUE JTUCTa.

JIaGopaTopHas paborta «BHeIlHee CTpoeHHE KOPHEBUINA, KITYOHS, TyKOBHUIIBD).

Pa3nen 4. OcHOBHBIE TPOLIECCHI KU3HENEATENIbLHOCTH pacTeHuii (9 yacoB)

MuHepalbHOE TUTAaHUE PaCTEHUH M 3HauYeHHE BOJABl. Boja kak HE00X0IUMOE YCIOBHE MUHEPAJILHOrO (ITOYBEHHOr0) MUTaHus. V3Biedenne pacreHuemM
U3 IMOYBHI paCTBopéHHLIX B BOJAC MHHCpPAJIbHBIX coJieit. q)}IHKL[I/IH KOPHEBLIX BOJIOCKOB. HepeMemeHHe BOJAbBI U MHHCpPAJBbHBIX BCHICCTB IIO PACTCHUIO.
3HavyeHre MUHEPAIbHOrO (MOYBEHHOI0) MUTAHUA. THUIbl yAOOpEeHUN M MX POJib B )KM3HU pacTEHUs. DKOJOTUYECKUE IPYIIIbI PACTEHUM 10 OTHOLIECHHIO K
Bosie. BoznymHoe nutanue pacteHuil — ¢oTocuHTe3 YCloBUS 00pa3oBaHUs OpPraHMYECKUX BEIIECTB B pAacTEHHH. 3€JEHBIE PACTEHUS — aBTOTPO(BHI.
reTePOTpO(bBI KaK HOTpe6I/ITeJ'II/I TFOTOBBIX OPraHUYCCKUX BCHICCTB. 3HaueHHne (I)OTOCI/IHTCSa B IpUPOJIC. ,HI)IXEtHI/Ie 1 oOMeH BCOICCTB Y paCTeHI/Iﬁ Poms



JBIXaHMSI B JKM3HM pacTeHuid. CpaBHUTENIbHAs XapaKTEpUCTHKA IPOLECCOB AbIXaHUSA U (porocuHTe3a. OOMEH BELIECTB B OpraHU3ME KaK Ba)KHEWII UM
MpHU3HAK XKU3HU. B3anMOCBs3b MpoI1eccoB AbIXxaHus U (POTOCUHTE3A.
Jlabopatopnas padota «IlepenBukeHne Boabl 1 MUHEPATbHBIX BEIIECTB MO CTEOIIION.

Pa3nen 5. Mos 3esenas 1a6oparopus (3 yaca)
BrinosiHeHne U 3a1MTa MUHUA-TIPOEKTOB. DKCKYPCHS B IPUPOLTY.

IIVIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHOro npeamera «buosorus» Ha ypoBHE OCHOBHOTO 0011Iero 00pa3oBaHusl JOHKHO 00ECeunBaTh JOCTHKEHUE CIEIYIOIIMX JUYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyJILTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

Ilampuomuueckoe eéocnumanue:

OTHOIIIEHNE K OMOJIOTMM KAaK K Ba)XXHOW COCTABISIIOIIEH KyJIbTYpbl, TOPAOCTh 3a BKJIAJ, POCCHMCKUX M COBETCKUX YYEHBIX B Pa3BUTHE MHUPOBOM
OHMOIOrMYeCKOM HaYyKH.

I'pasicoanckoe éocnumanue:

TOTOBHOCTh K KOHCTPYKTMBHOM COBMECTHOW JEATEJIbHOCTH MPH BBIMOJIHEHUH HUCCIECIOBAHMN M MPOEKTOB, CTPEMJIEHHWE K B3aMMONOHUMAHHUIO U
B3aMOIIOMOIIIH.

/lyxoeno-upaecmeennoe socnumanue:

TOTOBHOCTh OLICHHBAThH MOBEACHUE U MOCTYNKH C MMO3UIIMN HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

MOHMMaHUE 3HAYUMOCTH HPABCTBEHHOT'O aCMEKTa JEATeIbHOCTH YeJIOBEKa B MEULIUHE U OMOJIOTHH.

Icmemuueckoe socnumanue:

MOHUMAaHUE PO OMOJIOTUU B (HOPMUPOBAHUH ICTETUUECKON KYIbTYPhI IUYHOCTH.

Ilennocmu nayunozo nosnanus:

OpUEHTAIlMs HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHHI 00 OCHOBHBIX OHMOJOIrMYECKHX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX UEIIOBEKa C
MIPUPOJTHOM U COLUAIBHOM CPENION;

MOHNUMAaHUE POJIM OMOJIOTHYECKON HAYKH B (DOPMHPOBAHUU HAYYHOTO MHUPOBO33PECHHUS;

pa3BUTHE HAYYHOU JIIOO03HATEILHOCTH, HHTEPECca K OMOJIOTHYECKON HayKe, HABBIKOB MCCIIEI0OBATENHCKON AeSTEIbHOCTH.

Dopmuposanue Kyabmypvl 300p06bAa:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTaHOBKA Ha 3JI0POBBIM 00pa3 KU3HU (3I0pOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX TTPAaBUI U
HOpM, COQTaHCHPOBAHHBIN PEKUM 3aHSATUH U OTIbIXa, PEryisipHas pu3ndecKasi akTUBHOCTB);

OCO3HAHUE MOCIECTBUI U HENPUATHE BPEIHBIX MPUBBIUEK (YIMOTpeOIeHNE aJIKorolis, HAPKOTUKOB, KypeHHe) U WHBIX (opM Bpeda il GU3HuecKoro u
MICUXUYECKOT O 3/I0POBBS;

co0Jro1eHre npaBui 0€30MaCHOCTH, B TOM YK CII€ HABBIKM 0€30IaCHOTO MOBEAEHUS B IPUPOTHON Cpejie;



c(OpMUPOBAHHOCTb HaBbIKA pe(IIeKCcuu, yIpaBlIeHUEe COOCTBEHHBIM MO OHAJIbHBIM COCTOSIHUEM.

Tpyooeoe éocnumanue:

AKTUBHOE YYacTHE B PEIICHUU IMPAKTUYECKUX 3a]ad (B paMKax CEMbH, LIKOJbI, Opoja, Kpasi) OMOJIOrMYECKON M 3KOJOTMYECKOW HaIpaBJIEHHO CTH,
MHTEpEC K MPAaKTUYECKOMY U3Y4EHUIO Npodeccuii, CBA3aHHbBIX ¢ OMOIOrHEH.

JKonozuueckoe eocnumanue:

OpHEHTallMs Ha MPUMEHEHU e OMOIOrMUeCKUX 3HAaHUH NPH pelIeHUH 3a]1a4 B 00JIACTH OKPYXKAIOLIEH cpenbl;

OCO3HAHUE 3KOJIOTHYECKUX TPOOJIEM U IMyTell UX peleHus;

TOTOBHOCTb K YYaCTHIO B IIPAKTUYECKOM JEATENbHOCTH SKOJIOIrMUYECKON HAPaBIECHHOCTH.

Aoanmayusa o0yuarouie2oca K U3MeHAOWUMCA YCII08UAM COUUATLHOU U RPUPOOHOUL CPedbl:

aJIeKBaTHAasl OLEHKA U3MEHSIOIUXCS YCIOBUM;

IPUHATUE PelIeHNs (MHANBUAYAIbHOE, B TPYIIIE) B U3MEHSIOMIMXCS YCIOBUAX HA OCHOBAaHUH aHAIN3a OMOJIOrMYECKOM HHpopMaLny;
IUTAaHUPOBAHUE AEHCTBUM B HOBOW CUTyalluu HA OCHOBAHUM 3HAHUM OMOJOrMYECKUX 3aKOHOMEPHOCTEH.

METANPEJIMETHBIE PE3YJIBTATbBI

YHuBepcajbHbIe I03HABATEIbHbIE 1eHCTBUA

ba3zoevie nozuueckue oeiiccmeusn:

BBISIBIISITH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN OMOIOTHYECKUX OOBEKTOB (SIBJICHHH ),

YCTaHABJIMBATh CYHIECTBEHHBIN MpPU3HAK KJIacCU(UKAIMKH OMOJIOTHUECKHX OOBEKTOB (SIBJIECHUH, IIPOIIECCOB), OCHOBAHUS /I 00OOIIEHUSI U CPaBHEHUS,
KPUTEPUU MPOBOJUMOIr0 aHAN3a;

C Y4€TOM MpPEAJIOKEHHON OMOIIOrMYecKoil 3aJayu BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B paccMaTpuUBaeMbIX (akTax MU HaOIIOJIEHUSX;
npeaaraTb KpUTEPUU JJIsl BBISIBIIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

BBISIBIISITH A€(UUINUTHI UH(OPMALIMH, TAHHBIX, HEOOXOAMMBIX JIJI PEIICHHs TTOCTABIIEHHOM 3a/1a4uu;

BBISIBJISITh TPUUMHHO-CIICACTBEHHBIE CBSI3M MPU U3YUYEHUU OMOJIOTMUECKHUX SIBJICHUU W MPOIIECCOB; JI€JaTh BBIBOABI C UCIOIb30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKJIIOUEHU 110 aHAJIOTUHU, (OPMYIHMPOBATh TUIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITENIbHO BbIOHMpaTh CHOCOO pelieHus yueOHOW OMOJOrMueckod 3ajaud (CpaBHMBAThb HECKOJIBKO BapUaHTOB peIlIeHUs, BbIOMpaTh Haumboiee
MOAXOAIINN ¢ YUETOM CaMOCTOSATENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenwvckue oeiicmeusn:

MCII0JI30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT IMO3HAHUS;

(bopMyIMpoBaTh BOIPOCHL, (PUKCHUPYIOLIME pPa3pblB MEXKIY peEaJbHbIM M JKEJaTeIbHbIM COCTOSHHUEM CHUTyalud, OOBbEKTa, M CaMOCTOSTEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE;

dbopMUPOBATH TUTIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXKJICHH, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHYy HaONIO/IeHHE, HECIOXKHBIM OMOJOTMYECKHIl SKCIIepUMEHT, HeOOJbIIoe HcceoBaHHe IO
YCTaHOBJICHUIO OCOOEHHOCTEH OMOJIOrHYecKoro o0beKTa (mporecca) M3ydeHHs, MPUIMHHO-CICICTBCHHBIX CBSI3€M U 3aBUCUMOCTEH OHMOJIOTHYECKUX
00BEKTOB MEX1y CO00iA;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, TOITYUEHHYIO B X0/1¢ HAOIIOICHUS U SKCIIEPUMEHTA;



CaMOCTOSITENILHO (POPMYIMPOBATH 000OIIEHHS U BBIBOABI IO pe3ysibTaTaM IPOBEAEHHOT0 HAOIIOAEHMS, SKCIIEPUMEHTA, BJIaJAE€Th HHCTPYMEHTAMU OLIEHKH
JIOCTOBEPHOCTH TOJTYYE€HHBIX BHIBOJIOB 1 00 00IIICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE JlajibHENIIee pa3BUTHE OMOIOrMUECKUX MPOLIECCOB U UX IMOCIEICTBUS B aHAJOIMUHBIX WM CXOAHBIX CUTYalMsSIX, & TaKKe
BBIIBUTaTh MPEANOI0KEHHS 00 UX Pa3BUTUU B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Paboma c ungpopmauueii:

IPUMEHATH Pa3IM4YHbIE METOAbI, MHCTPYMEHTHI U 3alIPOCHl IPH MOMCKE U 0TOOpe OMOoIornyeckoil HHGopMaluy WM AAHHBIX U3 UCTOYHUKOB C Y4€ TOM
MIPEJIOKEHHON y4eOHOH OMOJIOTHYeCKOl 3a/1auu;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATH M HHTEPIPETUPOBATH OMOJIOTUYECKYI0 HH(OPMAITUIO Pa3IMYHBIX BUAOB U ()OPM IIPECTaBICHUS;
HaXOJUTh CXO/HBIE apryMEHTHI (ITOTBEPKIAIOIIIE WK ONPOBEPralolIe OJIHY U Ty XK€ UJICI0, BEPCHUIO) B PA3INY HBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpMY MpeacTaBleHUs HHGOpMALMU M WUIOCTPUPOBATh pEIIaeMble 3aladd HECIOKHBIMU CXEMaMH,
JrarpaMMamMu, HHOH rpadukoif 1 ©X KOMOMHALIMSAMUY;

OLIEHUBATh HaJAEKHOCTh OMOJIOrMUE€CKON HH(POPMALUH 110 KPUTEPHUSIM, IIPEIJIOKEHHBIM YUUTENEM UM C(HOPMYIUPOBAHHBIM CAMOCTOSITENIBLHO;
3aIIOMHUHATh U CUCTEMAaTU3UPOBATh OMOJIOTMYECKYI0 HHPOPMALIHIO.

YHuBepcaibHble KOMMYHUKATHBHBIC HeiiCTBUSA

Obuenue.

BOCIIPUHUMATh U (POPMYIMPOBATH CYKJIEHUS, BBIpAXKaTh YMOLIUU B IIPOLIECCE BBIIIOJIHEHUS PAKTUYECKUX U J1ab0paTOPHBIX padoT;

BbIpaXkaTb ce0sl (CBOIO TOUKY 3pEHHUSI) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalibHbIE cpelcTBa OOILIEHMs, MOHMMATh 3HAUYEHUE COLMAJbHBIX 3HAKOB, 3HATh M PACHO3HABaTh MPEINOCHUIKM KOH(IMKTHBIX
CUTYallul U CMAr4aTh KOH(QIMKTHI, BECTH I1€PErOBOPbL;

MOHUMATh HAMEPEHUS IPYTUX, MIPOSBIATH YBAKUTEIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme PopMyIHpOBaTH CBOM BO3PAKEHUS;

B XOJI€ AMAJIOra W/UIM JUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYK/1aeMOil OMOJIOTHYECKO TeMbl U BBICKAa3bIBAaTh MJICH, HAIICICHHBIC HAa pEIIeHHUE
OMOOTUYECKOH 3a/lauu U MoJAepKaHue 0JIaroKenaTeIbHOCTH OOIICHHUS;

COIIOCTAaBJIATH CBOM CY)KJIEHHS C CY)KJIEHUSMH JAPYTUX YYaCTHUKOB AMAJIOra, OOHapyKUBaTh pa3jMunue U CXOJACTBO MO3ULIUI;

yOIMYHO MPEICTaBIATh PE3YIbTaThl BHITOJHEHHOIO0 OMOJIOrMYECKOr0 OMbITa (IKCIIEPUM EHTA, UCCIIEI0BAHUS, IPOCKTA);

CaMOCTOSITEJIbHO BbIOMpATh (opMaT BBICTYIJICHHUS C Y4€TOM 3a/ay MpPEe3eHTAlUuUd M OCOOEHHOCTEH ayAMTOPUM U B COOTBETCTBHHM C HUM COCTaBISITh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM UILTIOCTPATUBHBIX MaTEpUaJIOB.

Coemecmnasn deamensHocms (compyoHuU4ecmeo):

MOHHUMATh U HUCII0JIb30BATh IPEUMYIIECTBA KOMAaHHON M MHANBUIYaJIbHOW paObOThl IPU PELIEHUN KOHKPETHOM OMOJIOrHYecKoi

1po0JieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS IPYNIIOBBIX (OPM B3aMMOAEHCTBUS IPU PELICHNUHU IIOCTaBJIEHHON yueOHOM 3a1auu;

IPUHUMATh 11€1b COBMECTHOM NEATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JAEHCTBUA MO €€ HOCTHIKEHHUIO: paclpeleisTh Poju, J0roBapuBaThbcs, 00CyXIaTh
IPOLIECC U PE3YJbTAaT COBMECTHOIN paboThl; yMETh 0000111aTh MHEHUS HECKOJIbKUX JIH0JI€H, IPOSBISATH TOTOBHOCTh PYKOBOJIUTD, BBIMOIHITH IIOP YUEHHUS,
MOTYNHSATHCS,

IUTAHUPOBATh OpPraHU3allMi0 COBMECTHOH paboOTHI, OMpPENeNiaTh CBOIO pOIb (C Yy4E€TOM MPEANOYTEeHHH U BO3MOXKHOCTEH BCEX YYaCTHHKOB
B3aMMOJICHCTBUS), paclpeaeiaTh 3aJaud MEXIy WIEHaMH KOMaH/bI, y4acTBOBATh B T'PYMIOBBIX (opMax padboThl (00CyXIeHHs, 0OMEH MHEHHUSIMU,
MO3rOBBI€ LITYPMBbI U UHBIE);



BBIMOJIHATHh CBOK 4acTb pabOThl, JOCTUraTh Kaue€CTBEHHOI'O pe3yJibTaTa IO CBOEMY HAIPaBJIEHHUIO U KOOPAMHUPOBATH CBOM JAEUCTBUS C IPYI'MM U
YJIeHaMHU KOMaH/Ibl;

OLIEHMBATh KayeCTBO CBOEro BKJAJa B OOIIMHA HPOAYKT MO KPUTEPUSAM, CaAMOCTOSTEIBHO CQHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aMMOJACHCTBUS;
CpaBHUBATh PE3YyJbTaThl C UCXOAHOM 3a7auyeil U BKJIAJ Ka)XJOro 4jieHa KOMaHIbl B JOCTHXKEHHE PE3yJbTaTOB, pa3lelsaTh cepy OTBETCTBEHHOCTH U
HPOSIBIISITH TOTOBHOCTD K IPEAOCTaBICHUIO OTUETA MEpe MPYIIIOi;

OBJIQJIETh CHCTEMOM YHUBEPCAJbHBIX KOMMYHHKAaTHUBHBIX JEWCTBHM, KOoTOopas oOecneunBaer c(HOPMHUPOBAHHOCTh COLIMAJIbHBIX HABBIKOB H
HMOIMOHAJILHOT O UHTEJUIEKTa 00yUatoIuXCsl.

YHuBepcaiabHble peryJisiTHBHbIC 1eliCTBHA

Camoopzanusayusn:

BBISABIISITH TPOOJIEMBI JIJIS1 PEIIEHUS B )KU3HEHHBIX H YU€OHBIX CHTYallUsX, UCIOJIb3Yysl OMOIOrHYECKIE 3HAHMUS;

OPUEHTUPOBATHCS B pa3IMYHbBIX IOAX0JaX IPUHATHS pelIeHni (MHAUBUYalIbHOE, IPUHATHE PELIEHUS B IPYIIIE, IPUHATHE PEIIEHUH TPYyIOoil);
CaMOCTOSITEJIbHO COCTaBJIATH QJICOPUTM pPEUICHMs] 3aJadd (WM €ro 4acTbh), BBIOMpATh CHoco0 pemieHus yuyeOHOH OMOJIOrMuYecKol 3afaud ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh Ipe/ijlaraéMble BapUaHThl PEIICHUI;

COCTaBJIATH IUIaH JEMCTBUM (IJIaH peaju3alii HaMEYEHHOr'O aJlfOPUTMa PELIEHUs), KOPPEKTUPOBATh MPEAJIOKEHHBIH aIrOpUuT™M C YyU4E€TOM IOJYY EHUS
HOBBIX OMOJIOTHYECKUX 3HAaHUN 00 N3ydaeMoM OMOJIOTHYECKOM OOBEKTE;

JieNnaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

Camoxkonmpons (peghrexcusn):

BJIQJIETh CIIOCO0AMU CaMOKOHTPOJISl, CAMOMOTHUBALIUU U pe(IIeKCU;

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U MpeaiaraTh mjaH e€ H3MeHEHUS;

YUUTHIBaTh KOHTEKCT M MPEABUIETh TPYTHOCTH, KOTOPbIE MOTYT BOZHUKHYTb IIPU PEIICHUH y4eOHOW OMOIOrMyecKoil 3ajauu, alanTHpOBaTh pelleHne K
MEHSIOLIUMCSI 00CTOSITENIbCTBAM;

OOBACHATh NPUYHMHBI TOCTHKEHUS (HETOCTIKEHHUS) PE3yIbTaTOB JAEATEIbHOCTH, JaBaTh OIIEHKY MPHOOPETEHH OMY OIBITY, YMETh HAXOIUTh O3UTUBHOE
B IIPOU3OIIEAIEH CUTYallluH;

BHOCUTb KOPPEKTUBBI B J1€ATEIbHOCTh HA OCHOBE HOBBIX 00CTOATEIbCTB, U3MEHMBIINXCS CUTYallMil, yCTAaHOBJIEHHBIX OIINOOK, BOZHUKIINX TPYJIH OCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LI€JIU U YCIOBUSM.

ImouuonanvbHolii URMENTIEKm

pas3nnyaTh, Ha3bIBAaTh U YIPABJISTH COOCTBEHHBIMU SMOLIUSAMU U AIMOLUAMU JPYTUX;

BBISIBJIATH U aHAJIM3UPOBATh IPUYMHBI SMOLIUIA;

CTaBUTbH ce05l HA MECTO JIPYroro 4eJoBeKa, IOHUMAaTh MOTUBbI U HAMEPEHUS JPYroro;

PEryJIupoBaTh C0COO BHIPAKEHUS IMOLIUH.

Ilpunamue ceoéa u opycux:

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

NpU3HABaTh CBOE MPABO HA OMIMOKY M TaKOE ke MPaBo JIPyroro;

OTKPBITOCTb CE0€ U JPYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;



e OBJAJETh CUCTEMOW YHUBEPCAJIBHBIX Y4E€OHBIX PETyJIATUBHBIX JIEHCTBHM, KOTOpas oOecreunBaeT (pOpMHUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU
(BHYTpEHHSs O3ULUS JINYHOCTH ), U )KM3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBJIeHUsI COOO0M, CaMOU CLIUIUINHBI, YCTOMYMBOIO OBEIEHNUS).

MNPEJMETHBIE PE3YJIbTATHBI

e  XapaKTepH30BaTh OOTAHHKY KaK OMOJIOrHYECKYIO HAYKY, €€ pa3/iesbl U CBSI3H C IPYTUMU HAyKaMU U TEXHUKOM;

e TPUBOJIUTH NPUMEPHI BKIaga poccuiickux (B Tom umcie B. B. lokyuaeB, K. A. Tumupszes, C. I'. HaBammH) 1 3apyOSKHBIX y4EHBIX (B TOM YHCIIC
P. I'yk, M. Manenuru) B pa3BUTHE HAyK O paCTEHUSX;

e TMPHUMEHATH OMOIOTMYECKHE TEPMHUHBI M MOHATHS (B TOM YHUCie: OOTaHWKA, pacTUTENbHAs KJIETKa, pacTUTENbHAs TKaHb, OPraHbl PAaCTEHHI, CHCTeMa
OpPraHoOB PACTEHHUS: KOPEHb, MOOEr MOYKa, JHUCT, BUJOU3MEHEHHBIE OPraHbl, IBETOK, IJIOJ, CEMs, PACTHTENbHBIA OpraHu3M, MHHEpAIbHOE U TAaHHE,
(dboToCHHTE3, BIXaHUE, POCT, PA3BUTHE, PA3MHOXKEHUE, KIIOH, Pa3ApaKMMOCTh) B COOTBETCTBUH C ITOCTABJICHHOM 3a7a4eil M B KOHTEKCTE;

e ONHUCHIBATH CTPOCHHE U JKU3HENEATEIBHOCTh PACTUTEIBHOIO OpraHm3Ma (Ha TMpUMEpe MOKPHITOCEMEHHBIX WM I[BETKOBBIX): IMOTJIONICHHUE BOJBI W
MUHEpaJbHOE MUTaHue, (POTOCHHTE3, AbIXaHHE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE; CBA3b CTPOCHHS BEre€TaTUBHBIX M M€HEPATUBHBIX
OpPraHoB pacTeHUll ¢ UX QYHKIMIMU;

e pa3nMyaTh U ONHUCHIBATH KMBBIE M I'epOapHbIe HK3EMIUISAPbl PACTEHHI MO 3aJlaHHOMY IJIaHy, YAaCTH PACTEHUH IO W300paKeHUSM, CXeMaM, MOJENsIM,
MYJISDKaM, pelbeHBIM TaOIUIIaM;

e  XapaKTepH30BaTh MPU3HAKH PACTEHHH, YPOBHU OpPraHMU3AIMK PACTUTEIHHOIO OpraHU3Ma, YaCTH PACTCHMIA: KIIETKU, TKAHU, OPraHbl, CHCTEMbl OPraHOB,
OpraHu3M;

e CpaBHHUBATh PACTHTENILHBIC TKAHU U OPTaHbI PACTCHUN MEXIY COOOM;

e  BBINOJHATH MPAKTUYECKHUE U JaOOpaTOpHBbIE pabOTHI 10 MOP(HOIOrMH ¥ (U3HOIOTUU PACTCHUM, B TOM YKCJIe PaOOThl ¢ MUKPOCKOIIOM C TIOCTOSIHHBI MU
(ukcupoBaHHBIMH) U BPEMEHHBIMH MUKpOIIpernapaTaMy, HCCIEIOBATEIbCKHE PAa0OThI C HCIOJIh30BAaHUEM MPHOOPOB M HHCTPYMEHTOB HH(POBOI
nabopaTopui;

e  XapaKTEepPH30BaTh MPOILECCHI KU3IHENEATECIHPHOCTH PACTCHHIA: TOTJIONICHHE BOJIBI M MHHEpaIbHOE MUTaHHE, (POTOCHHTE3, ABIXaHHE, POCT, Pa3BUTHE,
CIOCOOBI €CTECTBEHHOTO U UCKYCCTBEHHOT'O BEIr€TATUBHOIO PAa3MHOXKCHHSI; CEMEHHOE pa3MHOKCHHE (Ha MPUMEPe TOKPHITOCEMEHHBIX, HITH IIBETKOBBIX);

e  BBIBJISTH MPUIMHHO-CIICCTBEHHBIC CBSA3M MEXIY CTPOCHUEM U (QYHKITUSIMU TKAaHEH W OPraHOB PACTCHUMN, CTPOCHUEM H JKU3HEEATEIbHOCThIO PACTEHUI

e KiIacCcHU(UIUPOBATH PACTEHUS U UX YACTH IO Pa3HBIM OCHOBAHUSIM;

e O0BSACHATH POJIb PACTEHHI B MPUPOJAE U KU3HU YeNlOBeKa: 3HaueHHue (OTOCHHTE3a B MPUPOE U B JKU3HH YEJIOBEKa; OMOJOTHYECKOE U X031 CTBEHHOE
3Ha4YeHHE BUOU3MEHEHHBIX TOOETOB; X03HCTBEHHOE 3HAUCHHE BEr€TaTUBHOI'O Pa3MHOKEHUS;

e TMPHUMEHATH MOJTyUYCHHbIE 3HAHUS JJIsl BBIPAIIMBAHUS U PAa3MHOXKEHHS KyJIbTYPHBIX PAaCTEHHI;

e HCIOJIb30BAaTh METOABI OMOJIOTHU: MPOBOIUTH HAOMIONCHUS 332 PACTECHHUSIMH, ONMUCHIBATh PACTEHUS U UX YACTH, CTAaBUTh MPOCTEUIINE OHOJIOTHYECKHe
OIIBITHI M KCIIEPUMEHTHI;

e coOdrOAaTh MpaBWiia OE30MacHOro TpyJda MHpH padoTe ¢ y4eOHBIM M JIaOOpaTOpPHBIM O0OPYIOBAaHHEM, XHMHUYECKOW IIOCYJI0H B COOTBETCTBHUH C
WHCTPYKIUSMHU Ha YPOKE ¥ BO BHEYPOUHOH J1eATEIHbHOCTH;

e JIEMOHCTPUPOBATh HAa KOHKPETHBIX NpHMeEpax CBS3b 3HAHWN OWOJIOTHHM CO 3HAHUSMHU 1O MaTeMaThKe, Treorpaduu, TEXHOJOTHH, IPEAMETOB
TYMaHUTapHOTO [MKJIA, PA3INIHBIMU BUAAMH HCKYCCTBA;



e ByAAETh npuéMaMu paboThl ¢ Ouosornyecko mHpopmanuein: (GopMyIupoBaTh OCHOBAaHUS AJIS U3BJEUEHUS M 0000IIeHHs MH(pOpMALUU M3 JBYX

MCTOYHHMKOB; IPe00Pa30BbIBATH MH(OPMALIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3/aBaTh NMCbMEHHBIE U YCTHBIE COOOLICHMSI, TPAMOTHO UCIIOJIb3Ys MOHATUNHHBINA annapar U3y4yaeMoro paszeiia OHoIOoruH.

TEMATHYECKOE IINTAHUPOBAHUE

Ne HaunmeHnoBanue Kosn4yecrBo yacos Hara XapakTepuCTHKAa BUAOB AeATEJIbHOCTH YYalUXCH DJieKTPpOHHbBIE (LM poBbIe)
n/m | pa3aeaoB u TeM HU3Yy4YCHUSA o0pa3oBaTesibHbIE pecypchl
Bcero | Jadoparop-
NMpOrpaMMbl
Hble padoThI
1 | Beenenue 2 1 08.09.2022 | PackppiTE CYIIHOCTH TOHSTUS OOTAaHMKM KaK HayKd O | DJIEKTPOHHOE MPUIIOKEHHE K
15.09.2022 | pactenusix. Ymenue paboTaTh ¢ 00Opy/JOBaHHEM LIEHTpa | YUeOHHKY; AIIEKTPOHHBIE
o0pa3oBaHMsI E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW | MPEe3eHTALWH; MaTepUabHO-
HamnpaBiieHHOcTel «Touku pocray TEeXHHUYECKass ©0a3a LeHTpa
«Touka pocra»
2 | PacturenbHbie 7 2 22.09.2022 | [TpyBOAUTH MPUMEPHI OJTHOKJIETOUYHBIX M MHOTOKJICTOYHBIX | DJIEKTPOHHOE MPHIIOKEHUE K
KJICTKU U TKaHH 10.11.2022 | pacrenuii. Pa3nuuath W Ha3bIBaTh OPraHOMBl KJICTOK | YUYCOHHKY; AJICKTPOHHBIC

pacteHuil.  XapakTepu3oBaTh  OCHOBHBIE  IPOLIECCHI

KU3HEIEATENLHOCTH KiieTkh. O000ImaTsy 3HaHusg U JeNIaTh
BBIBOABI O B3aMMOCBSI3M PAaOOTHI BCEX YacTEeH KIICTKH.

BBIABIATE  OTVIMUMTENBHBIE TPU3HAKH  PACTUTENBHOU
KJIETKH. Ymenue  pabotathb ¢  1abopaTopHBIM
000pyAOBaHHEM, YBEIMYUTEIbHBIMU npubopamu,

MpE3eHTAllUh; MaTepUualbHO-

TeXHUYeckass 0a3za IIeHTpa
«Touka pocTa»; OTKPBITHII
Oank 3aIaHni TUTSE

(hopMHUpOBaHUS €CTECTBEHHO-

HaquOﬁ I'PaMOTHOCTH




00OpyZOBaHMEM LIEHTpa O00pa30BaHUS  €CTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOM HampaBieHHOCcTeN «Touku
pocta». OnpeneniaTh MOHATUE «TKAHBbY». XapaKTepU30BaTh
O0COOEGHHOCTH CTPOCHMSI W (PYHKIMHU TKaHEH pacTeHUH.
VYcTraHaBiuMBaTh  B3aMMOCBSI3b  CTPOEHUS UM (PYHKLMH
TKaHel. OOBSACHATH 3HAUEHHE TKaHEH B )KM3HU PaCcTEHUS

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

otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Enunas
KOJJIEKIIUS 1 poBBIX
00pa3oBaTEIbHBIX PECYpPCOB

[OnekTponHblii  pecypc]: —

URL: http://school-
collection.edu.ru/catalog
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OOBSCHATL PO CEMSH B MPHUPOJAC. XapaKTepHU30BaTh
¢bynkuun  yacreil  cemeHu. OmnuChHIBaTH  CTpOEHUE
3apojblllla pacTeHus. Y CTaHABIMBATh CXOJICTBO IMPOPOCTKA
c 3aponpiiieM ceMeHu. ONUChIBaTh CTAINH MPOPACTAHHUSL.

CeMsiH. BBISBIATH OTIMYUTENBHBIE TPU3HAKU CEMSH
JBYIOJILHBIX W OJHOMAOJNBHBIX pacTeHuil. Mcmonb3oBaTh
WH(pOpPMaIMOHHBIC PECYPCHI IS TOATOTOBKHA COOOIICHHUS O
pONHM CeMSH B JKU3HU 4YeNOBEKa. XapaKTepU3OBaTh POJIb
BOABl W BO3AyXa B MHpopacTtaHuu ceMsiH. OOBICHATH
3HaueHHE  3amacHBIX

IMUTATCIIBHBIX BCIIICCTB B

MpOpacTaHUU CEMSIH. OOBSICHSTD 3aBHCUMOCTD
MpoOpacTaHus CEeMSH OT TEMIEPAaTypHBIX  YCIOBHIA.
[IporHo3upoBaTh CpOKM T1OCE€BA CEMSH OTACIbHBIX
KylnbTyp. Pa3nmuuaTe W onpenensTe TUIIBI KOPHEBBIX
CUCTEM Ha  pUCYHKax, TrepOapHbIX  AK3eMILIApax,
HaTypaJbHBIX  OObekTax. HasplBaTh 4acTM  KOpHS.
YcTaHaBIMBaTh B3aMMOCBA3b CTPOEHUS U (DYHKIMI yacTel
KopHs. OOBSACHATH 0COOEHHOCTH pocTa KopHs. [IpoBonuTh
HAOMIO/IEHNS] 32 W3MEHEHUSMU B BEPXYyIIEYHOH dYacTu
KOpHS B TMepuoJ pocTta. XapaKTepu3oBaThb 3HAYEHHUE
BUJOU3MEHEHHBIX KOpHEW g pacteHuil. Onpenenarb
YacTH JHMCTAa Ha TepOapHbIX DJK3EMIUISIpax, PUCYHKaX.
PaznnuaTe nmpocThie U CIIOXKHBIE TUCThS. XapaKTepUu30BaTh
BHYTPEHHEE CTPOEHUE JINCTA, €r0 4aCTU. Y CTaHABJIMBATh
byHKIHiA JHCTA.

B3aNMOCBA3b CTPOCHUA u

DNEKTPOHHOE MPUIIOKEHUE K
y4eOHHUKY; AJIEKTPOHHBIE
Ipe3eHTaluy; MaTepuaIbHO-
TexHu4eckass 0a3a IeHTpa
«Touka pocTay; OTKPBITHINA
OaHK 3aaHUN TUTS
(hopMHUPOBaHUS €CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH
[DnekTpoHHBIN pecypc]: —
URL: https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Enunas
KOJUIEKIIUS (G POBBIX
00pa3oBaTeIbHBIX PECYpPCOB
[DnekTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog
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XapakTepu3oBaTb BMJOU3MEHEHHs JIUCTbEB PACTEHHH.
OnucelBaTh BHELIHEE CTpPOEHHE CTeOJs, IPUBOAUTH
IpUMEpbl  pa3dMuHbIX TuUnoB  crebieil. HasbiBaTh
BHYTpEHHHE YacTu CTeOas pacTeHHul M HuX (QyHKUHUH.
Omnpenenats BUIOU3MEHEHHUS HAA3EMHBIX U I1OJ3EMHBIX
no0eroB Ha pHCYHKaX, ¢oTorpadusax, HaTypaJbHbIX
oobekTax. M3y4yaTh M OmuUCHIBaTh CTPOCHHUE IMOA3EMHBIX
moGero,  ormedatb  MX  pasnuuus.  IIpoBoauThb
HaOmoIeHus,, (UKCUPOBATh HX pe3yJbTaThl BO BpeMs
BBITNIOJIHEHU JTabopaTopHOil paboTsl. ColiroAaTh mpaBuiia
pabotel B KkaOuHere, oOpaimieHuss ¢ J1a0OpaTOPHBIM
o0opyaoBaHueM. YMeHHE paboTaTh ¢ J1aOOpaTOPHBIM
000pyZOBaHMEM, YBEIMYMTEIbHBIMM  NpUOOpaMu, C
000pyZOBaHMEM LIEHTpa O00pa30BaHUS  €CTECTBEHHO-
Hay4YHOM M TEXHOJOTMYECKOW HampaBlieHHOCTe «Touku
pocTa»

OcHOBHBIE
MPOIIECChI
JKH3HECATECIIEHOCT
Y pacTEHUI

02.03.2023
04.05.2023

OOBACHATH pOJIb KOPHEBBIX BOJOCKOB B MEXaHU3MeE
no4YBeHHOro nurtaHus. OOOCHOBBIBATH POJb IMOYBEHHOI'O
NUTaHUs B JKU3HM pacTeHuil. CpaBHUBaTh U pa3auyaTth
COCTaB M 3HAYECHUE OPraHUYECKUX U MHUHEpaJbHBIX
yIo0peHwmit IS pacTeHuil. Hcnons3zoBath
MH(OPMAILIMOHHBIE PECYPCHI AJI MOATOTOBKH IIPE3EHTALUN
MpOeKTa O MPUCIIOCOOTIEHHOCTH K BOJE PACTEHUM pa3HBIX
sKoJIorndeckux rpynn. IIpuBoauTs npumMepsl OpraHu3MoB
— aBTOTPO(OB U reTepoTpodoOB, HAXOAUTH PA3NIUUUS B UX
nuTaHuu. OOOCHOBBIBATH KOCMHYECKYIO PpOJIb 3€JIEHBIX
pactenuii. Mcnonp3oBaTh HH(GOPMAIIMOHHBIE PECYPChI IS
MOJTOTOBKU COOOILIEHHUS O POJid (POTOCHHTE3a Ha Haulel
IlaHere. BpImonHAT,  HAOMIOAEHWST U U3MEPEHUs.
BocnuTtanue 0epexHOro OTHOLIEHHUS K CBOEMY 310POBBIO,
IIPUBUTHE HMHTEpPEca K M3YYECHUIO IpenMeTra. BhINosHATH
ONBIT, HAOMIONATh pE3yNbTaThl W JeNaTh BBIBOJABI 110
pesyibTaTaM ~ HMCCIeoBaHMA. YMEHHe paboraTh €
0o0OpyZOBaHMEM IIEHTpa O00pa30BaHUS  €CTECTBEHHO-
Hay4YHOM M TEXHOJOTMYEeCKOM HampaBiieHHOCTel «Toukn

DNEeKTPOHHOE MPHUIIOKEHUE K
YU4EeOHUKY; AJICKTPOHHBIC
Mpe3eHTAIllul; MaTepuaibHO-
TeXHUYeckass 0a3za IIeHTpa
«Touka pocTa»; OTKPBITHII
0aHK 3aJaHui IS
(hopMHUpPOBaHUS €CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH
[DnekTpoHHBIN pecypc]: —
URL: https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-

otsenkiyestestvennonauchnoy

-gramotnosti; caiit Engunas
KOJUJIEKI A (G pOBBIX

00pa3oBaTeNbHBIX PECYPCOB
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URL: http://school-
collection.edu.ru/catalog
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pocTa»

5 | Mos 3encHas
nabopaTopus

Hcnonp3oBaTh UH(GOPMAIIMOHHBIE  PECYPCHI ISt
MOJATOTOBKM  TPE3CHTAlMM  TPOeKTa.  BBIMONHATH
HaOMIOZCHUS W H3MepeHus. Bocnuranue OepexHOro
OTHOIIIEHUSI K CBOEMY 37I0pOBBIO, MPUBHUTHE HHTEpeca K
U3YYEHHUIO TpeaMeTa. BBIMOMHATH OMBIT, HAOMI0AATh
pe3yiabTaThl M JeNaTh  BBIBOJABI IO  pe3yjbTaTaMm
UCCIIeZIOBaHUA. YMeHHe paboTratb C 000pyaZOBaHHEM
HIEHTpa o0pa3oBaHUs €CTECTBEHHO-HAyYHOU u
TEXHOJIOTMYECKON HalpaBieHHOCTEN «Touku pocra»

:‘)J'ICKTPOHHBIG MNpE3CHTAaIuN

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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