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IHosicHuTEALHAA 3aNIHCKA.

JononnurenbHas o01eo0pa3oBaTesibHas 001epa3BUBaONIas porpaMmma 1no OMoJI0ruu
«3enénas 1abopaTopus» cOCTaBlIeHa Ha OCHOBE TpeboBaHMil K pe3yIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeNbHON IPOTPAaMMbI OCHOBHOTO O0IIIEr0 00pa30BaHusl, IPEACTABICHHBIX B
denepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO OOIIEro 00pa3oBaHMUs,

a Takxke IIpumepHOl MporpaMMbl BOCIIUTaHUS.

[Tporpamma «3enénas 1abopaTopus» IETATU3UPYET COJEPKAHUE Kypca U JaeT NoapoOHoe
pacrpeelIeHue 4acoB U MOCIEeI0BATEIbBHOCTh U3YYEHHS TEM U Pa3/IeIIoB.

JlaHHas mporpamMma IpeJHa3HaueHa JJs ydaluxcs / KJIaccoB, MO3BOJIAET PACHIMPHUTH U
yrIyOUTh Yy ydalluxcs NPaKTUYEeCKOEe NPUMEHEHUE IOJIYYEHHBIX TEOPETUYECKUX 3HAHUM IO
ouonoruu (pasaen «boraHuka).

ABTOpCcKas IporpamMma paccuMTaHa Ha ydamuxcs 7 kiaccoB Ha 34 yueOHBIX uyaca,
OpUEHTHpPOBaHAa Ha YINIyOJICHWE W pacIIMpeHHe 3HAHUM, Ha pa3BUTHE JIIOOO3HATEIBHOCTH M
MHTEepeca K OWOJIOTHH, Ha COBEPIICHCTBOBAHHE YMEHHH y4alluXcs MPOBOIUTH OHOIOTHYECKHNA
AKCIIEPUMEHT C MCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB M 000pyHOBaHUS LIEHTpa 00pa30BaHUA
€CTECTBEHHO-HAy4YHOHN U TEXHOJOTMYECKOM HalpaBieHHOCTEN « Touku pocTay.

OKCHEpUMEHT SBJISETCS MCTOYHMKOM 3HAHMM M KPUTEPUEM HX HMCTHMHHOCTH B HaykKe.
Konnenuust coBpeMeHHOro 00pa3oBaHusl MOPa3yMeBaeT, YTO B yUeOHOM IKCHEPUMEHTE BEIYLIYIO
POJIb NOJKEH 3aHATH CAMOCTOSITENIBHBIN UCCIIEN0BATENBCKUN YICHUUECKNN IKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTANIbHbIE UCCIIEI0OBAHUS 110 OMOJIOIMH YK€ TPYJIHO MPEACTaBUTh
0e3 HUCMONb30BaHUSI HE TOJIBKO aHAJIOTOBBIX, HO M IHU(PPOBBIX H3MEPHUTENBHBIX NpHOOpoB. B
denepanbHOM TOCYAapcTBEHHOM oOpazoBarenbHoM ctangapre (PI'OC) nponucaHo, 4T0 OJHUM U3
YHUBEPCAJIbHBIX YUEOHBIX JEMCTBUI, NPUOOPETAEMBbIX YYAlIUMUCS JOJDKHO CTaTh YMEHHE
«IIPOBEJIEHUSI OIBITOB, IMPOCTHIX AKCHEPUMEHTANbHBIX HCCIEOBAHUM, MPSMBIX U KOCBEHHBIX
U3MEPEHUH C NCTOIb30BAHUEM aHAIIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

B ocHOBy mnporpaMMmbl 3ajoXeHO MNpUMeHeHHe LupoBeIX nabopatopuil. TemaTuka
IIPEIIOKEHHBIX IKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpPE MPUMEPHON
o0pa3oBaTeNbHOW MpOrpaMMbl MO OHOJOrMH, cojepxkaHuio DenepaabHOr0 TOCyJapCTBEHHOTIO
obpazoBarenbHoro crangapta (PI'OC) ocHoBHOTO 0011IETO 00pa30BaHMS.

[upokuii ciekTp AaT4UKOB LU(POBOI 1a00paTOPUU MO3BOJIUT y4YAIIUMCS 3HAKOMHUTHCS C
napaMerpamMu OHMOJOTMYECKOIO0 OJKCIEpUMEHTa HE TOJIbKO Ha KauyeCTBEHHOM, HO U Ha
KOJM4YecTBEHHOM ypoBHe. Lludposas yabopaTopusi MO3BOJUT BECTH JUIMTEIbHBIA SKCIEPUMEHT
Ja)ke B OTCYTCTBHM IKCIIEPUMEHTATOpa, a 4acTOTa UX M3MEPEHHI HEMNoJBJIacTHA YEIOBEYECKOMY
BOCIIPUATHUIO.

B npouecce ¢popmupoBaHus 3KCIIEPUMEHTAIBHBIX YMEHUN YUEHUK 0OYUUTCS MPEJICTABIATh
uHpopManuio 00 UCCIeI0BaHUU B YETHIPEX BUIAX:

* B BepOaJbHOM: OIHKCHIBATH 3KCIIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb HKCIEPUMEHTA,
¢uKcupoBaTh BHUMAaHNUE HA U3MEPSIEMbIX BETMUMHAX, TEPMUHOJIOTUY;

* B TaOJMYHOM: 3aIIOJIHATH TAOJUIBI JAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHHUS IpaduKoB (MpH
3TOM y YYalllUXCsl BO3HUKAET [IEPBUYHOE MPEJICTABIEHNE O MacIITabax BEITUYHH);

* B rpa)u4eCcKOM: CTPOUTH I'pauKH MO TAOIMYHBIM JAHHBIM, YTO €T BO3MOXHOCTh Iepexoja
K BBIIBIKEHHUIO THIIOTE3 O XapaKTepe 3aBHUCHUMOCTH MEX]y BEIWYMHAMU (IIPY 3TOM YUYUTEND
IIOKAa3bIBAET IMPEUMYILECTBO B BU3yaJIM3allMM 3aBUCUMOCTEH MEXIY BEJIMYMHAMM, HAIVISIIHOCTh U
MHOTOMEPHOCTb); B BHJE€ MaTeMAaTUYECKUX YPAaBHEHUM: [aBaTb MaTEMAaTUYECKOE OINMCAHUE
B3aMMOCBSI3U BEJIMYMH, MaTEMAaTHYECKOe 00001IEeHHE.



* GOpMHPOBAHNE UCCIIEAOBATEILCKAX YMEHHUH yJaluXcsi, KOTOPbIE BHIPAXKAIOTCS B CIEAYIOIIAX
JCUCTBUSAX:
1. onpenenenne NpooIeMBl;
. TIOCTAHOBKA MCCJIEIOBATEIILCKOM 3a1a4u;
. TUTAHUPOBAHKE PEIICHUS 3aa4H;
. IOCTPOCHHE MOJICIICH;
. BBIIBU)KCHUE TUTIOTE3;
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. OKCTIIEpUMEHTaJIbHAs IPOBEPKA TUIIOTE3.

JlaHHas mporpamma IO3BOJISIET YAOBJIETBOPUThH I103HABATEIbHbIE WHTEPECHl YYalUXCS B
cepe OMONOTHM, HSKOJOTUM M OXPaHbl 3J0POBBS YEJIOBEKAa, CIIOCOOCTBYET (HOPMUPOBAHHIO
KOMMYHHUKATHBHBIX Ka4eCTB JIMYHOCTU IIKOJBHUKOB, PAa3BUTHUIO MX TBOPUYECKUX CIOCOOHOCTEH,
(hOopMHPOBAHNIO METANIPEIMETHBIX YMEHHUH U HABBIKOB, YHUBEPCAIBHBIX YU€OHBIX ACHCTBUI.

3HAaYUTEIbHOE KOJHMYECTBO 3aHATHH OTBOAMTCS HA HCCIEAOBATENBCKYI0 M IMPOEKTHYIO
JeSTeIbHOCTh, YTO B 3HAUUTENBHOM Mepe crnocoOCTBYyeT (OPMUPOBAHUIO Y IIKOJIbHHUKOB
PEryasTUBHBIX, KOMMYHMKATHBHBIX, JUYHOCTHBIX YVY/[. B Xxoxe paboTel B rpynmax ydamuecs
(GOopMHPYIOT M Pa3BUBAIOT CIIOCOOHOCTh ONPENENATh TPAGKTOPUIO CBOETO pa3BUTHs, CTABUTh LGN,
3aJjaud, HaMedaTb IYTH pelIeHUs, OCYIIECTBIATh camMO M B3auMonpoBepky. Pabora Hapx
KOJUICKTUBHBIMH ~ TPOCKTAMH  TIO3BOJISIET  IIKOJBHUKAM  MOBBIIIATh  KOMMYHUKATHBHYIO
KOMIETEHTHOCTh. OHU ydyaTcs OpraHM30BHIBaTh y4eOHOE COTPYAHHYECTBO C OJHOKJIACCHUKAMHU U
yuauTeneMm, paboTaTh rpynnaMy U B Mapax, HaXOAUTh O0Iee pemeHne, pa3pemarb KOHQIUKTH Ha
OCHOBE COTJIACOBaHMS TO3MIMI M Yydé€ra HWHTEpecoB, (OPMYyIHpPOBATh, APTyMEHTHPOBATH U
OTCTauBaTh CBOE MHEHUE.

HoBu3Ha mnporpaMMel NposiBiIsieTCsl B OCOOEHHOCTAX €€ IutaHupoBaHus. IIporpammoit
IPEJyCMOTPEHO YEepelOBaHUE TEOPETUYECKMX 3aHATHUH C [PaKTUYECKHMMH, BBIIOJHEHHE
TBOPYECKUX paboT. 3HAUUTENbHOE KOJMYECTBO BPEMEHHM OTBOAMTCS Ha OBJIAJCHHME YYalUMHCA
TEXHOJIOTUH NPOEKTHON JEATEIbHOCTH.

Azpecat nporpamMmsl.

OO6yuenue no IIporpamme Bezercs B rpymmax u3 oOywarommxcs 7 kiacca. KommyectBo

00yyaromuxcst B rpyrmie — 5-7 4enoBek.

O0bemM M cpok peajm3anuu nporpammsbl. [Iporpamma paccuutana Ha roja oOydeHust 1 yac B

Hepeno (34 Jaca B roj).

IponoxutenbHOCTh 3auATHIA: 40 MUHYT 1 pa3 B HEZETIO.

IlepunoanuHocTh 3aHATHII M MecTO MpoBedeHus: exeHenenbHo. Cpena ¢ 13.15-13.55 kabuner

Ne5

LEJU U 3AJTAYU

LenssmMu n3yueHust OMOJIOTHH Ha YPOBHE OCHOBHOT'O O0IIIETO 0OPa30BaHUS SBIISIIOTCS:
q)OpMI/IpOBaHI/Ie CHUCTEMBI 3HaHUH (0] IMpU3HAKax n mnmponeccax KNU3HCACATCIIBHOCTHU
OMOJIOTHYECKHMX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

dbopMUpOBaHNE CHCTEMbI 3HAHUN 00 OCOOEHHOCTSX CTPOEHUS, KU3IHEACSITEIbHOCTH OpPTaHHu3Ma
YeNIOBEKa, YCIOBHIX COXPAHEHHUS €r0 3/I0POBBSI;

dbopMuUpOBaHHEe YMEHUN MPUMEHITh METOAbl OWOJOTMYECKONM HayKu [Uis HM3y4eHUs
OMOJIOTUYECKUX CUCTEM, B TOM YHUCIIC U OPTaHHU3Ma YEJIOBEKa;



dbopMupoBaHUE YMEHHI HCIONB30BaTh MH(POPMALIMIO O COBPEMEHHBIX TOCTHKEHUSX B 00JacTu
Ouonoruu sl OOBSICHEHUSI MPOLECCOB M SIBJICHUN XUBOW MPUPOIBI M KHU3HEICATEITHLHOCTH
COOCTBEHHOTO OPraHU3Ma;

dbopMUpOBaHHE YMEHHI OOBSCHSATH POJb OHOJOTUU B MPAKTUYCCKOW NEATEIHHOCTH JIOJICH,
3HaYeHHe OHMOJOTMYECKOrO pa3HooOpasusi il COXpaHEHUs Ouocdepsl, MOCIEICTBUSL
JIeATEIbHOCTH Y€JIOBEKA B IPUPOJIE;

dbopMUpOBaHUE 3KOJIOTUYECKOW KYJIbTYpbl B LIEISX COXpaHEHHs COOCTBEHHOTO 3J0POBbS U
OXpaHbl OKPYKaroUIE Cpeibl.

Joctuxenue neseit odecrieyuBaeTcs pelieHHeM CIeIYIOIINX 3a1a4:

npuoOpeTeHne 3HAHUKM OOYYAIOIIUMKCS O JKMBOM TNPUPOJAE, 3aKOHOMEPHOCTAX CTPOCHHS,
KHU3HEICATEIIFHOCTH U CPeloo0pasyrolield pojid OpraHu3MOB; 4YelIOBEKe KaKk OHMOCOIMAaTIbHOM
CYIIECTBE; O POJIM OMOJIOTUYECKOI HayKH B MIPAKTUYECKON JEATEILHOCTH JIFOJICH;

OBJIQJICHUE YMEHUSIMH TPOBOAMTH HCCIEJOBAHUS C HCIOJIb30BAHUEM OHMOJIOTUYECKOTrO
0o0opynoBaHus U HAOTIOJCHHS 32 COCTOSIHUEM COOCTBEHHOTO OPraHu3Ma;

OocBoeHHE MPUEMOB paboOTHl ¢ OUONOrHMuecKkoil MHQOpMalued, B TOM YHCIE O COBPEMEHHBIX
JTOCTHIKEHUSX B 00J1aCTH OMOJIOTHH, €€ aHAIN3 ¥ KPUTUYECKOE OIICHUBAHHE,

BOCIIUTAHUE OUOJOTUYECKH U IKOJIOTMYECKHM TPaMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHUIO
COOCTBEHHOT0 3710POBbsI U OXPaHbl OKPY>KAIOIIEH CPE/IBL.

COJAEP/KAHUE KYPCA

Pa3nen 1. BBenenue (2 yaca)

Hctopus pa3BuTHsA HayKd OOTaHUKM KakK 4yacTW OMOJIOTHUHM, OOBEKTOB M METO/0B, 3HAYEHUS B
COBPEMEHHOM MHpPE. 3HAKOMCTBO IIKOJBbHUKOB C OCHOBHBIMHM METOJAMH HCCIICJOBAHUS H
o0OpyJIOBaHMEM  LEHTpa  O0pa3oBaHMs  €CTECTBEHHO-HAYYHOM W TEXHOJOTMYEeCKOU
HanpasieHHocTed «Touku pocra». IlpaBuna moBeneHuss B KaOMHETe OMOJIOTMM U B TNPUPOJE.
BBOIHBIN HHCTPYKTAXK.

Pasnen 2. PacTurtesnbHble KIeTKH U TKaHM (7 4acoB)

Bxirouaer TeopeTHMYeCKHME M MPAKTHYECKUE 3aHATHSA 110 HU3YYEHUIO CTPOEHUS PAaCTUTEIBHOU
KJIETKU. Y4Yaliuecss 3HaKOMATCSI ¢ UCTOPUEH OTKPBITHS KJIETOYHOIO CTPOCHHSI, 3aCIyTaMH BEJINKUX
ecTecTBoMCHbITaTeNied M y4€HbIX JleBeHryka, I'yka nmmsa pasButus nurosnorud. Kierka kak
OCHOBHAsl CTPYKTYpHasi euHMIa pacTeHus. CTpoeHue pacTUTEIbHOW KJIETKH: KJIETOYHas CTEHKa,
AIIpo, LUTOIUIa3Ma, BaKyoJH, IacTuibl. JKuszHenesatenbHOCTh KieTkd. Jlenenue knerku. Kierka
Kak jkuBas cucreMa. OCOOEHHOCTU pacTUTENbHOM KIeTKH. TkaHu pacteHuid. [loHaTue o TkaHM
pacTteHuil. Bunapl TKaHeW: OCHOBHAas, IOKPOBHAs, MPOBOASAIIAsL, MeXaHuuyeckas. I[IpuumHbI
MIOSIBJICHUS] TKAHEH.

Jlabopamopnas paboma «Paccmampusanue noo MUKPDOCKONOM KIEMOK KOXCUYbl VKA,
mpaodecKkanyuy, JUCMbes 3100euy.

Jlabopamopnas paboma «Paccmampueanue noo MUKPOCKONOM PA3IUYHBIX PACMUMENbHBIX
MKaHeuy.

Pa3nea 3. Opransi pacrennii (13 yacos)

CeMs kak opraH pa3MHOKEHHUS pacTEHUIl. 3HAUEHHE CEMSH B INPUPOAE U JKU3HU 4YEIOBEKA.
3HaueHue BOJABI M BO3AyXa JUIsl IPOpAacTaHUs CEMsIH. 3allacHble IMUTATEIbHBIE BEIIECTBA CEMEHHU.
TemnepaTypHsble yciioBus popactanus ceMsH. Ponb cBera. Cpoku noceBa ceMsiH. THIIBI KOPHEBBIX



cucreM pacteHnid. CTpoeHHe KOPHSI — 30HBI KOPHS: KOHYC HapacTaHUsl, BCACHIBAHUS, TTPOBEICHUS,
nenenusi, pocra. Poct kopHs, reorponusmM. Bugonsmenenust kopHeil. 3HaueHHe KOpPHEH B IPUPOJE.
Jluct, ero crpoeHue u 3HaueHHe BHemrHee crpoeHue nucta. Buyrpennee crpoenue nucra. Tumb
KHUITIKOBaHMS JTUCTheB. CTpoeHue U (yHKIMU YCTBUL. 3HAYCHHUE JIMCTA Ui pacTeHus: (POTOCHHTES,
ucnapenue, ra3zooOmen. Jlucroman, ero poib B JKM3HU pPACTeHHA. BUIOM3MEHEHHS JHCTHEB.
Crebenb, ero cTpoeHUE U 3HAUYCHUE.

JlabopaTtopHas padota «CtpoeHue ceMeHHu (Hacomy».

JIaGoparopHas paboTa «Y cJIOBHUS IPOPACTAHUS CEMSHY.

JIaboparopHas padota «CTpoeHHE KOPHS IPOPOCTKAY.

JIaGoparopHas paboTa «BHyTpeHHEe CTPOCHHE JIUCTa.

JlaboparopHasi paboTa «BHeIlIHee CTpoeHNEe KOPHEBHUIIA, KITYOHS, TYKOBHUIIBI.

Pasnen 4. OcHOBHBIE NIPoOILECCHI )KU3HEAEATeIbHOCTU pacTennii (9 4acoB)

MunepanbHOE€ NHUTaHUWE pPACTEHUH W 3HaYeHHe BoOJbl. Boga kak HeoOXOAMMOE YCIOBUE
MUHEPAIBHOTO (MOYBEHHOI0) MUTaHus. V3BliedeHne pacTeHHUEM U3 MOYBBI PACTBOPEHHBIX B BOJE
MUHEpaNbHBIX cosield. DyHKIUS KOPHEBBIX BOJOCKOB. llepememieHrne BOObI M MUHEPATBHBIX
BEIIECTB M0 PACTCHUIO. 3HAYEHHWE MUHEPATHHOrO (IIOYBEHHOI0) MUTaHUA. TUMbl ynoOpeHuil u ux
POJIb B KU3HU PACTEHMsI. DKOJOTUYECKUE TPYIIbI paCTEHUI MO OTHOLIEHUIO K Boje. Bo3aymiHoe
NUTaHUE pacTeHUuil — (OoToCHHTE3 YCIOBUSI O0pa30BaHMS OPraHMYECKUX BELIECTB B PACTCHMU.
3enénple pacteHust — aBTOTPO(dbI. l'eTteporpodbl Kak NOTPEOMTETM TOTOBBIX OPraHMYECKHX
BemecTB. 3HadeHHE (GOTOCHHTE3a B mpHpoxae. [lpixaHue m oOMEH BeHIeCTB y pacTeHwil Poib
IbIXaHUs B KU3HU pacTeHuil. CpaBHUTENbHas XapaKTEPUCTUKA MPOLECCOB IbIXaHUS U
¢dotocunTeza. OOMEH BEIIECTB B OpraHM3Me Kak Ba)KHEWINWN MpU3HAK >KU3HU. B3anMocBs3b
MIPOLIECCOB JIbIXaHUs U (POTOCHHTE3A.

JIaGoparopHas pabota «llepenBuxeHne BoJIbl 1 MUHEPAIBHBIX BEIIECTB MO CTEOIION.

Pasnen 5. Mos 3esienas qaboparopus (3 yaca)
BrinonHenue u 3anmTa MUHU-ITPOEKTOB. DKCKYpPCHUS B IPUPOY.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

OcBoeHue yqe6Hor0 npeameTa «buonorus» Ha YPOBHE OCHOBHOTO 06]]_[61"0 O6p830BaHI/I$I
JOJIDKHO obecneunBaTh JOCTHIKCHUC CJIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPECAMCETHBIX U ITPEAMCTHBIX
O6p830BaTeJ'ILHHX PE3YJIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:

OTHOIIEHHE K OHOJOTMM KaK K BaXHOM COCTaBISIOIIEH KYJIbTYpbl, TOPAOCTh 3a BKJIA]
POCCUNCKHX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOI OMOJIOrMUECKOil HAyKH.

I'pasxicoanckoe 6ocnumanue:

TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOW AEATEIBHOCTH IIPU BBIIOIHEHUU HMCCIECIOBAaHUN U
IIPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHUIO U B3aMOIIOMOILH.

/yxoeno-npascmeennoe eocnumanue:

TOTOBHOCTh OLICHMBAaTh ITOBEJCHUE W IOCTYNKH C MO3ULMN HPABCTBEHHBIX HOPM M HOPM
9KOJIOTUYECKOHN KYIbTYpHI;



MOHMMAaHHWE 3HAYMMOCTH HPABCTBEHHOTO AacHeKTa JEATEIbHOCTH 4YEJIOBEKa B MEIULUHE H
Ouosnoruu.

Icmemuueckoe eocnumanue:

NOHUMAaHHE POJIK OHOJIOTUH B (POPMUPOBAHUH ICTETUUECKOHN KYJIbTYpPBI TUYHOCTH.

Ilennocmu nayunozo nosnanusa:

OpHEHTAIMsl Ha COBPEMEHHYIO CUCTEMY HAYYHBIX IMPEICTaBICHUI 00 OCHOBHBIX OMOJIIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX YeJIOBEKa C MPUPOTHON U COLIMATIBHON CPEIOif;

MOHMMAaHUE POJIH OMOJIOTHYECKON HAyKH B (POPMUPOBAHUN HAYYHOIO MUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTH, HHTEpeca K OMOJIOrMYecKodl Hayke, HaBBIKOB
HCCIIE0BATEIBCKON 1EATEIILHOCTH.

Dopmuposanue Kyaomypol 300p06b:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO M YCTAaHOBKAa Ha 3JI0POBBI 00pa3 KU3HU
(3mopoBO€e MUTaHKE, COOJIIOJICHHE TUTHUEHUYECKUX MPABHII U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATUN U OTAbIXA, peryNsapHas puzndeckasi akTUBHOCTD);

OCO3HAHME TMOCIEJICTBUH U HENPUSATHE BPEAHBIX NPUBBIYEK (YIOTpeOJIeHHe aJKorods,
HapKOTUKOB, KypeHHe) 1 UHBIX (hopM Bpeaa /it (pU3NIECKOro U ICUXUYECKOTO 3/10POBbS;
coOnrofeHue npaBui 0€30MacHOCTH, B TOM YMCIIE HABBIKM 0€30MaCHOTO MOBEACHUS B IPUPOTHOM
cpene;

c(OPMHPOBAHHOCTh  HaBBIKA pe(ICKCHH, yIpaBlieHHE COOCTBEHHBIM HSMOLMOHAIHHBIM
COCTOSIHUEM.

Tpyoosoe eocnumanue:

AKTUBHOE YYacTHE€ B pPEHICHHH MPAKTHYECKHUX 33Jay (B paMKax CEeMbH, IIKOJbI, TOpoja, Kpas)
OMOJIOTUYECKOW W HKOJIOTMYECKON HampaBICHHOCTH, HHTEPEC K MPAKTHYECKOMY H3YUEHUIO
npodeccuii, CBA3aHHBIX C OMOIOTHEH.

IKonozuueckoe eocnumanue:

OpUEHTAllUsl Ha MpPUMEHEHHE OMOJIOTMYEeCKMX 3HAaHWM MpHU peleHHH 3ajad B 00JIacTH
OKpYKarolle Cpeibl;

OCO3HAHHE YKOJIOTHUECKUX MPOOIIEM U IyTeH UX PEIICHHS;

TOTOBHOCTP K YUaCTHIO B TPAKTUYECKOHN JEATEIILHOCTH SKOJIOTUUECKON HANPABICHHOCTH.
Aoanmauyusa odyuarouecoca K uU3MEHAIOUWUMCA YCLOGUAM COUUATLHOU U NPUPOOHOIL CPedbl:
a/IeKBaTHAas OLIEHKA U3MEHSIOIUXCS YCIOBUH;

NPUHITHE pelleHusl (MHIUBUIYyalbHOE, B TPYIE) B U3MEHSIONIIUXCS YCIOBUAX HA OCHOBAHHUU
aHanu3a OMOJIOTUYECKOM NH(pOopMaIHH;

IUTAHUPOBAHWE JCWCTBUIM B HOBOM CHTyalldd Ha OCHOBaHMM 3HAaHUH OMOIOTUYECKUX
3aKOHOMEPHOCTEH.

METAINPEAMETHBIE PE3YJIbTATHI

YHuBepcaibHble O3HABATEIbHbIE 1eCTBUA

Bba3zoevie nozuueckue oeiicmeus:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OMOIOTHYECKUX OOBEKTOB (SIBICHUI);
yCTaHABIIMBATh CYNIECTBEHHBIA MPU3HAK KIacCU(UKAIMKU OMOJOTUYECKHX OOBEKTOB (SIBICHUM,
MIPOIIECCOB), OCHOBAHUS /Il 000OIIEHUS ¥ CpaBHEHUS, KPUTEPHUH ITPOBOMMOTO aHAIH3A;

¢ yu€TOM MPeI0KEHHON OMOJIOTUYECKON 3a/1a4Ml BBISIBISTH 3aKOHOMEPHOCTH U MMPOTUBOPEUUS B
paccmaTpuBaeMbiX ¢dakTax ¢ HAOMIOJCHMSIX; TMpejiaratb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;



BBISBJIATH JAeUUUTHl MHQOpPMALMK, TaHHBIX, HEOOXOAWMBIX Ul pEIICHHs IOCTABJICHHOM
3a/1a4i;

BBISBIISATh [IPUYMHHO-CJICICTBEHHbIC CBSI3W TPH  M3yYCHUH OWOJOTHYECKUX SIBICHUH U
IPOIIECCOB; /I€TaTh BHIBOJBI C MCIIOIH30BAHNEM JCYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEeHHUH 110 aHaJIOTUH, (OPMYIIMPOBATH TUIIOTE3BI O B3aMMOCBSI3X;

CaMOCTOSTEIIbHO BBIOMpATh CIOCOO perieHus y4eOHOW OMOJIOTMYecKOr 3a/adu (CpaBHUBATh
HECKOJIbKO BapHaHTOB pEIlIeHUs, BHIOMpPATh HanboJee MOAXOMAUINN ¢ yU€TOM CaMOCTOSITENBHO
BbI/IETICHHBIX KPUTEPHUEB).

bazoevie uccnedosamenvcxue oeiicmeusi:

UCTIOJIb30BaTh BOIIPOCHI KAaK MCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,

(dopMynupoBaTh BOMPOCHL, (UKCUPYIOIIHE pPa3phlB MEXKIY peaTbHbIM U JKEIaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSTEIHHO YCTAHABIMBATh HCKOMOE U JJAHHOE;
¢dopmupoBaTh THMOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXACHUH, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHCHHE;

OPOBOAWTH IO  CAaMOCTOSITENILHO  COCTaBICHHOMY IUIaHy  HaONIOJCHHE, HECIOKHBIH
OMOJIOTUYECKHI SKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
Ouonoruueckoro oObekTa (mporecca) H3y4deHUs, MPUYUHHO-CIEACTBEHHBIX CBs3eH U
3aBUCHUMOCTEH OMOJIOTHUECKUX OOBEKTOB MEXIY COOOI;

OLICHMBAaTh HAa MPHUMEHUMOCTh M JIOCTOBEPHOCTH HWH(POpPMAIHIO, TOIYYCHHYI0 B XOJIEe
HaOJIOICHUS 1 SKCIIEPUMEHTA;

CaMOCTOSITENIFHO (POPMYyITUPOBaTH OOOOIIEHUS W BBIBOJABI IO pE3yJbTaTaM IPOBEAEHHOTO
HAOIO/IEHUs, IKCIEPUMEHTA, BJIAJETh MHCTPYMEHTAMU OIICHKH JOCTOBEPHOCTH IOITYYEHHBIX
BBIBOJIOB M 000OILEHNI;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEillllee pa3BUTHE OHOJOTHYECKHMX TIPOIECCOB U HX
MOCIIEACTBYSI B AHAJIOTUYHBIX WJIM CXOJIHBIX CUTYAIHsIX, a TAK)Ke BBIBUTATh MPEIION0KEHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paboma c ungpopmanueii:

NPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI M 3aIPOCHI IPH TIOUCKE M 0TOOpE OMOIOTHIECKON
MH(OpPMallUU UM JaHHBIX U3 UCTOYHHMKOB C Y4ETOM IPEAJIOKEHHOM yuyeOHON OMOoJIornyeckou
3a/1a4i;

BbIOMpATh, AaHAJIM3UPOBATh, CUCTEMATH3UPOBaTb M MHTEPIPETUPOBATH OMOJOTHYECKYIO
WH(}OPMAIIKIO Pa3INYHBIX BUOB U (HOPM MpeICTaBICHHUS;

HaXOJUTh CXOJIHbIE apryMeHTHh! (MOATBEP)KIAIOIINE WIM ONPOBEPraolie OAHY U Ty ke HJEH,
BEPCHIO) B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHMalbHYIO (QOpMYy MpEeACTaBlIeHUS HHPOpMALMM U
WITIOCTPUPOBATh pellaeMble 337a4l HECJTIOKHBIMU CXEMaMH, JHarpaMMaM#, WHOW rpadukoil u
UX KOMOUHAILUSIMU,

OILICHUBATh HAJAEKHOCTH OMOJIOTHYECKOW MH(POPMAIIUH TI0 KPUTEPHUSM, TIPEIIOKESHHBIM yIUTEIIeM
WK CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO;

3alIOMMHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYI0 HHPOPMALIUIO.

YHuBepcajibHble KOMMYHUKATHBHbIE eHCTBUS

Obwenue.

BOCIIPHHUMATh W (OPMYIHPOBATH CYXKIEHHS, BBIpAXaTh SMOIIMHA B TIPOIIECCE BBHIMTOJHEHUS
NPaKTUIECKUX U JTA00PATOPHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;



pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBA OOLIEHMs, NMOHHMMAaTh 3HAUCHHE COLMAIBHBIX 3HAKOB,
3HATh U PACIO3HABaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYallMil U CMATYaTh KOH(IJIUKTHI, BECTH
IIEPETOBOPBL;

NOHMMAaTh HaMEpPEHHs IPYTUX, MPOSBIATH YBAKUTEIHHOE OTHOLICHHE K COOECEAHMKY M B
KOPPEKTHOH (popme hOopMyIHpPOBATH CBOU BO3PAKECHHUS;

B XOJ€ Juajora W/WIM JAUCKYCCHM 3a/aBaTh BOIPOCHI 10 CYHIECTBY 00CYXIaeMOMH
OMOJIOrMYEeCKOM TEeMbI U BbICKa3bIBaTh UJEU, HALIEJICHHbIE HA pellleHue ONOJIOrM4ecKOoi 3a1aun 1
nojjep)kaHue OyaroxenareIbHOCTH OOLIEHNUS;

COIIOCTABJISITh CBOM CYXIEHHs C CYKACHUSAMHU APYIMX YYaCTHHUKOB JMajora, oOHapyKUBaTh
pPa3JIM4ME U CXOJICTBO MO3ULIHIA;

nyOJIMYHO MPEJCTABIATH PE3YJIbTAThl BBIIIOJIHEHHOTO OMOJIOIMYECKOIO ONbITa (3KCIEPUMEHTA,
UCCIJIEIOBAHMsL, IPOEKTA);

CaMOCTOSITENIbHO BBIOUPATh (hOpMaT BBICTYILICHHS C YYETOM 3a/1a4 MTPE3CHTAIIMH U 0COOEHHOCTEH
ayIUTOPUM U B COOTBETCTBUM C HHUM COCTaBJIATb YCTHBIE W IIHCBMEHHBIE TEKCTBI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MAaTEPUAJIOB.

Coemecmuasn deamenvHocmy (COompyoHu4ecmeo):

[OHUMaTb M HCHOJb30BAaTh NPEUMYLIECTBA KOMAHIHOW W HMHIMBUAYaJIbHOW palbOThl IpH
peLIeHUH KOHKPETHON OMOIOrMuecKoi

po0JieMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUSI TPYIIIOBBIX (POPM B3aHMMOJECHCTBUS NPU
pEIIeHUH MTOCTABICHHOW y4eOHOM 3a1auu;

IPUHUMATh LI€Jb COBMECTHOM JESTENBbHOCTH, KOJUIEKTMBHO CTPOUTh JEHCTBUS 1O €€
JOCTIDKEHUIO: paclpeiessaTh pojiM, J0roBapuBaThCs, OOCYXJaThb MPOLECC U  PEe3ysbTaT
COBMECTHOM paboOThl; yMeTh 00O0OIIAaTh MHEHHS HECKOJbKUX JIOAEH, MPOSIBIATH T'OTOBHOCTh
PYKOBOIUTb, BBIIOJIHAT IOPYYEHMS, TIOAUNHATECS;

IUIAHUPOBaTh OPraHM3allli0 COBMECTHOW paloThl, OMNpEeAesTb CBOK poib (C  Yy4éTOM
OPEANOYTeHU M BO3MOXKHOCTEH BCEX YYACTHHUKOB B3aUMOJCHCTBHUS), pacnpeaessaTh 3a1adu
MEXJly YJeHaMH KOMAaH]Ibl, Y4acTBOBaTh B I'PYNIOBBIX (opMmax paboTel (0OCyxaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBITNOJHATH CBOIO YacTh pa0OThI, JOCTUTaTh KAU€CTBEHHOT'O pe3ysbTara 0 CBOEMY HaIlPaBJICHUIO
¥ KOOPAMHUPOBATh CBOM JIEUCTBHUSA C APYTUMH YJICHAMH KOMAaH/IbI;

OLICHUBATh KayeCTBO CBOET0 BKJaJa B OOMMH MPOAYKT MO KPUTEPUSM, CAMOCTOSATEIBHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMH B3aWMOJICHCTBUS; CpaBHHMBATh pE3yJIbTaThl C HCXOAHOM
3aJauell M BKJIQJ KaXJOro 4ieHa KOMaHIbl B JOCTHXKEHHME pE3yJbTaTOB, Pa3lesiTh chepy
OTBETCTBEHHOCTH U IIPOSBIIATH TOTOBHOCTD K IIPEJOCTABIEHUIO OTUETA NTEPEN TPYIIION;

OBJIAJIETh CHUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHUKATUBHBIX JEWCTBUM, KOTOpas oOecnedyuBaeT
c(OpMHUPOBAHHOCTH COLMAIBHBIX HAaBBIKOB ¥ AMOIIMOHAJILHOTO UHTEJIEKTa O0yUYaOIUXCSl.
YHuBepcaiabHble peryJsiTUBHbIE JAelicTBUS

Camoopzanusayusa:

BBISABIIATH NPOOJEMBbI JUIsl pEIIeHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalMsX, MCIOIb3Ys
OMoJIOrYecKre 3HAHUS;

OpPUEHTHPOBATHCSI B PA3MUYHBIX MOAXOJAX MPUHATHS pEIIeHUH (MHAMBHUIyalIbHOE, MPUHSATHE
pelleHus B IpyMIle, IPUHIATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTABJISATh AITOPUTM pEIIeHUs 3a1ayu (MWW €ro 4acTh), BBIOMpaTh CIOCOO
pemieHuss y4eOHON OMONIOrMYeckoi 3ajauu ¢ y4y€TOM HUMEIOUIMXCA PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/jIaraéMble BApUAHThI PELICHUN;



e COCTaBIATH IUIaH JeHCTBUM (IUIaH peanu3alid HaMEUEHHOro ajropuTMa peuIeHHs),
KOPPEKTHPOBATH MPEIOKEHHBIH allTOPUTM C YIETOM MOTyYSHHUS HOBBIX OMOJIOTHMUYECKUX 3HAHUM
00 u3y4yaeMoM OHOJIOTHYECKOM O0BEKTE;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):

e BJIQJICTh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U peIeKCuu;

e JIaBaTh a/ICKBATHYIO OIICHKY CUTYallUH U MpeiaraTh MiaH e€ U3MEHEeHHUS,

e YYMUTHIBATH KOHTEKCT M MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpU PELICHUU
yueOHOI OMOIOrHYecKOor 3ajauu, aAaTUPOBATh PeIlIeHNEe K MEHSIIOUIUMCS 00CTOSATEIbCTBAM;

e OOBSCHATH MPUYMHBI TOCTHKECHUS (HEJOCTH)KEHUS) PE3yIbTaTOB JIEATEIBHOCTH, JaBaTh OICHKY
nproOpPEeTEHHOMY OTIBITY, YMETh HaXOAUTh MIO3UTUBHOE B MPOU3OIIEIIICH CUTYaIUH;

e BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HM3MEHHBIIHXCS
CUTYallUii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

e  OIIEHUBATh COOTBETCTBHE PE3yJbTaTa LIENU U YCIOBHUSM.

Imoyuonanvuvlii uHmMeN1eKm:

e  pa3NUyaTh, HA3bIBATh U YNPABJIATH COOCTBEHHBIMHU YMOIUSMU U SMOIUSMU JIPYTHX;

e  BBIABIATH U AHAU3UPOBATH MIPUYMHBI SMOIIHIA;

e CTaBUTH ceOs HA MECTO JAPYrOro YeJIOBEKa, IOHUMATh MOTUBBI U HAMEPEHHS JAPYToro;

e  PETYJIMPOBATH CIIOCOO BHIPAYKEHHS YMOLIUH.

Ilpunamue ceéa u opyaux:

e OCO3HAaHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €r0 MHEHUIO;

e TPHU3HABATh CBOE MPABO HA OMIKOKY U TAKOE K€ MPaBO JPYroro;

e  OTKPBITOCTH ce0€ U IPYTHUM;

e 0OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHUPOBATH BCE BOKPYT;

e OBJAJIETh CUCTEMOU YHHUBEPCAIbHBIX YUEOHBIX PETYISTUBHBIX JEUCTBUH, KOTOpas 0OecreuynBaeT
(dbopMUPOBAaHHE CMBICIOBBIX YCTAaHOBOK JHUYHOCTH (BHYTPEHHSIS TO3HIMS JIMYHOCTH), U
KU3HEHHBIX HAaBBIKOB JIMYHOCTH (yNpaBlIeHUS CcO0O0#, CaMOAMCIMIUIMHBI, YCTOHYHMBOTO
MTOBEJICHNSA).

INPEAMETHBIE PE3YJIBTATbBI

e XapakTepu3oBaTb OOTAaHMKY KakK OHOJOIMYECKYI0 HayKy, e€ pas3ieiabl U CBSI3U C JIPYTUMH
HayKaMH U TEXHUKOW;

e MPUBOAUTH MPUMEpPHI BKiIana poccuiickux (B Tom uucie B. B. Jloxyuaes, K. A. Tumupsses, C.
I'. HaBammn) u 3apyOexHbIX Y4€HbIX (B TOM uucie P. I'yk, M. Manenuru) B pa3BuTHEe HayK O
pacTeHUsIX;

e TPUMEHATh OMOJOTHYECKHE TEPMHUHBI U TIOHATHA (B TOM uuciie: O00TaHHKa, paCTUTENbHAs KIIETKa,
pacTuTenbHasi TKaHb, OPraHbl PAaCTEHUH, CUCTEMa OPTaHOB PacTEHUs: KOPEHb, NOOET MOoYKa, JIHCT,
BUJIOMU3MEHEHHBIE OpPraHbl, IIBETOK, IUIOJ, CEMs, PACTHUTEIbHBI OpraHu3M, MHHEPAIbHOE
nuTaHue, (HOTOCHHTE3, JbIXaHHE, POCT, PAa3BUTHE, PAa3MHOXKEHHUE, KJIOH, pa3ApakUMOCTh) B
COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4€il U B KOHTEKCTE;

e OINUCBHIBATH CTPOEHUE U IKU3HEAEATEIBHOCTh PACTUTEIIBHOTO OpraHusMa (Ha mpuMepe
MOKPBITOCEMEHHBIX MJIM LIBETKOBBIX): MOIJIOIIEHNE BOJBI 1 MUHEpAJIbHOE MTUTaHHEe, (POTOCHUHTE3,
JbIXaHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOXKEHUE, PA3BUTHE; CBSI3b CTPOCHMS BETE€TATUBHBIX U
FeHepaTUBHBIX OPraHOB PACTEHUH C UX (QYHKIUSAMHU;

e pa3nuyaTh M OMNMCHIBATh JKMBBIE W repOapHbIe 3K3EMILUIAPHl PACTEHUI IO 3aJJaHHOMY ILIaHy,
YaCTH pacTeHUH 10 U300pakeHUsIM, CXeMaM, MOJIETISIM, MYJISDKaM, pesibe(hHbIM TaOauIaM;



XapaKTepu30BaTh MPU3HAKU PACTEHUN, YPOBHU OpPraHU3AIMHM PACTUTEILHOTO OPraHU3Ma, YacTH

pacTeHUM: KJIETKH, TKAaHU, OPraHbl, CHCTEMbI OPIaHOB, OPTaHU3M;

CpaBHUBATh PACTUTEIIbHBIC TKAHU U OPTaHbl PACTCHUN MEXKIY COOO0H;

BBINOJIHATH MPAKTUYECKUE U JJAOOpaTOpHbIE PadOTHI 10 MOP(OIOrUU U (PU3UOJIOTHH PACTEHUH, B

TOM 4YHcie paboThl C MHUKPOCKONOM C TOCTOSHHBIMU ((PUKCHPOBaHHBIMH) W BPEMEHHBIMHU

MHUKpOIIpErapaTaMn, HCCICI0BATCIIbCKUC pa6OTBI C HCIIOJIb30BAHHUCM HpI/I60pOB U UHCTPYMCEHTOB

nrdpoBoii 1aboparopuu;

XapaKTEPHU30BaTh IMMPOLECCHI JKUSHEACATCIbHOCTU paCTCHHﬁi IIOrJIOICHHUE BOABI U MUHEPAJIBHOC
IIUTaHUC, (bOTOCI/IHTGS, AbIXaHHUEC, POCT, pa3sBUTHUC, CIIOCOOBI €CTECTBEHHOI'O U HCKYCCTBECHHOI'O

BEr€TATUBHOI'O PAa3MHOXKEHUS; CEMEHHOE Pa3MHOXKEHHE (Ha MpUMEpE MOKPBITOCEMEHHBIX, WM

IIBETKOBBIX);

BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIAY CTPOCHUCM U q)yHKI_[I/ISIMI/I TKaHEH U OpraHoB

pacTeHUI, CTPOCHUEM U KU3HEEATENBHOCTHIO PACTEHUI

KJ'IaCCI/I(bI/II_II/IpOBaTB pacTCHUA U UX 4aCTHU 110 Pa3HbIM OCHOBAHUSM;
00BACHATH PpOJib paCTeHI/Iﬁ B IIPpUPOJAC U )KU3HH YCJIOBCKA: 3HAYCHUC (I)OTOCI/IHTG?»B. B IIPHUPOJIC U B
JKH3HM YCJIOBCKA, OMOJIOrMYECKOE U XO3SHMCTBEHHOE 3HAYECHHE BUJJOM3MEHEHHBIX HO6€FOB;
XO3JHCTBEHHOE 3HAUYCHNE BEre€TaTUBHOIO Pa3MHOXKCHHUA,

MNPUMCHATH IMOJYUCHHBIC 3HAHUSA JJI BhIpAlllUBAHUSA U PA3MHOXCHUA KYJIbTYPHBIX paCTeHI/If/'I;

HCIIOJB30BaTh METOABI OHOJIOrUH: IIpOBOAUTD Ha6JIIOI[CHI/I$I 3a paCTCHUSAMHU, OIMUCBIBATH PACTCHUA

U UX 4aCTu, CTaBUThb HpOCTGfIHIPIC OMOJIOTMYECKUE OIBITHI U OKCIICPUMCHTBI;

coOmonaTh mpaBwia O€30MacHOro Tpyda npu pabore ¢ y4eOHBIM H  JTaOOPaTOPHBIM

060py,I[OBaHI/ICM, XHUMHUYECKOU nocyﬂoﬁ B COOTBCTCTBHU C HHCTPYKIUAMH Ha YPOKEC U BO
BHeyquHOﬁ JACATCIIbHOCTH,
JACMOHCTPUPOBATE HAa KOHKPCTHBIX IIPHUMCPAX CBA3b 3HaHUH OHOJOTMH CO 3HAHMSIMM IIO
MAaTCMAaTHKE, I‘COFpa(bI/II/I, TCXHOJIOTUH, TPCAMETOB 'YMAHUTAPHOT'O IHUKJIA, pA3JIMYHBIMU BUAAMU

HCKYCCTBA;

BJIa/IeTh Npuémamu paboThl ¢ OHonoruueckor nHpopmanmen: GopMyaIupoBaTh OCHOBAHUS IS

W3BJICUCHUSI U 00001IeHUsT HH(OPMAIIUU U3 JBYX HCTOYHHKOB; MPeoOpa3oBhIBaTh WH(POPMAIIHIO

W3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3aaBaTb NHUCBMCHHBIC W YCTHBIC COO6HIGHI/I$[, TpaMOTHO HCIIOJIb3Yysd TMOHSTUHHBIN armapar

M3y4aeMoro pasjiena OuOoIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumenoBan | KoauyecTBo 4yacos XapakrepucTiKa BU10B DJIEKTPOHHBIE
n/m | ue pa3iejaoB u AEeATEJIbHOCTH YYaIlIMXCH (undgposbie)
Bcero | JadoparopH
TeM oOpa3oBaTe/ibHbIE
bIe padoThI
NPOrpaMMmsblI pecypcbl
1 | Beenenue 2 1 PackpsITre CymHOCTH MOHATHS | DIEKTPOHHOE

OOTaHMKM KaKk HAyKH O
pacteHusix. YMeHue paboTaTh
c oOopyaoBaHHeM  IIEHTpa
o0pa3oBaHus €CTECTBCHHO-

IPUIIOKEHUE K
y4eOHUKY; 2JIEKTPOHHBIE
IIPE3EHTALINN;
MaTepHaIbHO-




HAay4HOH M TEXHOJIOTMYECKOU

TEeXHU4YECKasa 0asza

HaIlpaBJIEHHOCTEN «Toukn | nenrpa «Touka pocra»
pocta»

Pacturensubie | 7 [IpuBoaAUTE IPUMEPHI DIJIEKTPOHHOE

KJIETKU U OJTHOKJICTOYHBIX U MPUIIOKEHUE K

TKaHU MHOTOKJICTOYHBIX PACTCHHI. y4eOHUKY; 3JICKTPOHHBIE
Pa3znuyath 1 Ha3bIBaTh MPE3CHTALINN;
OpraHoubl KJIETOK PaCTEHUH. | MaTepualbHO-
XapakTepru30BaTh OCHOBHBIE TEXHUYECKas 6aza
IIPOLIECCHI KUZHEAEATENBHOCTH | LieHTpa «Touka pocTay;
kierkd. O0001aTs 3HAHUS U OTKPBITBIN OAHK 3aJaHHIA
JIeNIaTh BBIBOJIBI O B3aUMOCBSI3U | Ui (DOPMUPOBAHUS
paboThI BceX YacTeil KIeTKH. €CTECTBEHHO-HAYYHOH
BbIsSBISATE OTAMYKTENBHBIE IPaMOTHOCTH
MPU3HAKU PACTUTEIbHOU [DnexTpoHHbIi
KIJIETKU. Y MeHHe paboTath ¢ pecypc]: — URL:
1a00paTOPHBIM https://fipi.ru/otkrytyy-
000pyI0BaHUEM, bank-zadaniy-dlya-
YBEJIMYUTEIIbHBIMH otsenkiyestestvennonauc
npubopamu, 000pyA0BaHUEM hnoy-gramotnosti; caiit
LeHTpa 0Opa3oBaHUs Enunas konnekuus
€CTECTBEHHO-HAYYHOU U U (POBBIX
TEXHOJOTHYECKON 00pa3oBaTeNbHBIX
HarpaBjieHHOCTel «Touku peCypcoB [ DIEKTPOHHBIN
poctay. Onpenensats nousitue | pecypc]: — URL:
«TKaHb». XapaKTepH30BaTh http://school-
0COOEHHOCTH CTPOCHHUS U collection.edu.ru/catalog
(yHKIIUU TKaHEH pacTeHU.
VYcranaBnuBaTh B3aMMOCBSI3b
CTpoeHus ¥ PyHKIMI TKaHEH.
OOBsACHATH 3HaYEHUE TKaHEH B
KU3HU PACTEHUS

Opranbl 13 OOBACHATH POJIb CEMSH B DNEeKTPOHHOE

pacTeHni pupojie. XapakTepu3oBaTh [IPUIIOKEHUE K

(yHKIIUM YacTeil ceMeHu.
OnnceIBaTh CTPOCHHE
3apO/IbIIlIa PACTEHUS.
VYcraHaBiIMBaTh CXOJACTBO
IIPOPOCTKA € 3apOJIbIILIEM
ceMeHH. OnuceIBaTh CTAAUU
MIPOpacTaHHUsL.

ceMsiH. BBIABIATH
OTJIMYUTETbHbIE TPU3HAKU
CEMsIH JIBYAOJIbHBIX U
OJTHOJIOJIBHBIX PACTEHUH.

y4€OHUKY; 3JIEKTPOHHBIE
MIpe3eHTalllH;
MaTepUaIbHO-
TEeXHUYecKas 06a3a
neHTpa «Touka pocray;
OTKPBITBHIN OaHK 3aJaHUA
it popMHUpOBaHUS
€CTECTBEHHO-HAy4YHON
IPaMOTHOCTH
[DnexTpoHHBII

pecypc]: — URL:
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Hcnons3oBaTh
MH(OPMAIIMOHHBIEC PECYPCHI
JUISL IIOATOTOBKU COOOIICHUS O
pOJIM CeMSIH B KM3HU
YyeroBeKa. XapakTepru30BaTh
POJIb BOJIBI M BO3/TyXa B
MPOPACTaHUH CEMsIH.
OOBSCHATH 3HAYEHUE
3aIlaCHEIX ITUTATSIbHBIX
BEILIECTB B MPOPACTaHUU
ceMstH. OOBSICHITh
3aBUCHUMOCTD MTPOpACTaHUS
CEMSH OT TeMIIEPATYPHBIX
ycnoBuii. [Iporuno3upoBarth
CPOKH TI0CEBa CeMsTH
OTJIENbHBIX KYIBTYP.
Paznuyate u onpenensaTh THITBI
KOPHEBBIX CHUCTEM Ha
pUCYHKaX, repOapHbIX
AK3EMIUISIpaxX, HaTyPaTbHBIX
o0bekTax. Ha3pIBaTh yacTu
KOpHsI. Y CTaHaBIIMBATh
B3aUMOCBSI3b CTPOCHHUS U
GbyHKIUM YacTeil KOpHS.
OOBACHATH 0COOCHHOCTH
pocta kopHs. [IpoBoauTh
HaOJIIOIeHUS 32 H3MCHEHUIMU
B BEPXYIICYHOW YaCTH KOPHS B
TIepUOJI POCTA.
XapakTepru30oBaTh 3HAUCHUE
BUJOU3MEHEHHBIX KOPHEN U1
pacteHuid. Onpeaensars 4acTu
JUCTa Ha TepOapHBIX
IK3EMIUISIpax, pUCyHKaX.
Pasnuuate npocteie u
CJIOKHBIE JIUCThS.
XapakTepru3oBaTh BHYTPEHHEE
CTPOEHHUE JIUCTA, €T0 YACTH.
VYcranaBinuBaTh B3aUMOCBSI3b
CTpoeHus 1 pyHKIUHN JTHCTA.
XapakTepus3oBarhb
BUOM3MEHCHUS JINCTHEB
pactenuii. OnuchIBaTh
BHEIIHEE CTpoeHue cTeds,
MIPUBOJIUTH TIPUMEPHI

https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauc
hnoy-gramotnosti; caiit
Ennnag xomneknus

U (GpOBBIX
00pa3oBaTeNbHbIX
pecypcoB [ DJIEKTPOHHBIN
pecypc]: — URL:
http://school-
collection.edu.ru/catalog



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

Pa3IMYHBIX THUIIOB CTEOJICH.
HaspiBaTh BHyTpEHHUE YACTH
cTeOms pacTeHUI 1 UX
¢ynkuuu. Onpenenarsb
BUJIOM3MEHEHHS HAJI3EMHBIX U
MO/I3€MHBIX TOOETOB Ha
pucyHkax, ¢potorpadusx,
HaTypaJIbHBIX 00BEKTaX.
N3yuars 1 onuceBaTh
CTPOCHHE MOA3EMHBIX TTOOETOB,
OTMEYaTh MX PA3IAYUSL.
[IpoBoauTth HabMOIEHNS,
(UKCUpPOBATh UX PE3YNbTATHI
BO BpEMsI BBITIOJIHEHUS
n1abopaTOpHON PabOTHI.
CobmroiaTe mpaBuiia padoThI B
KaOHuHETEe, 00paleHus ¢
1a00paTOPHBIM
o0opynoBaHuEM. Y MEHUE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opyaoBaHUEM,
YBEJIIUYUTEIbHBIMU
npubopamu, ¢ 000pyI0BaHHEM
1eHTpa 00pa3zoBaHUs
€CTECTBEHHO-HAYYHOHN U
TEXHOJOTHYECKON
HanpasiaeHHOcTed «Toukn
pocTay

OCHOBHBIE
MIPOLECCHI
JKU3HEIESTENb
HOCTHU
pacTeHun

OOBACHATH POJIb KOPHEBBIX
BOJIOCKOB B MEXAaHU3ME
MTOYBEHHOT'O ITUTAHUS.
OOGO0CHOBBIBATH POJIb
MIOYBEHHOT'O MMUTAHUS B XKU3HU
pactenuii. CpaBHUBATh U
pa3nauyaTh COCTaB U 3HAYEHHE
OpPraHMYECKUX U MUHEPAJIbHBIX
ya0OpeHu# 1)1l pacTEHUH.
Hcnons3oBars
MH(OPMAIIMOHHBIE PECYPCHI
JUISL TIOATOTOBKY NPE3EHTALIUN
IIPOEKTa O
MIPUCITIOCOOJICHHOCTH K BOJIE
pacTeHni pa3HbIX
9KOJIOTHYECKUX TPYIIIL.
[IpuBOIUTE IPUMEPHI

ONEKTPOHHOE
MPUIIOKEHUE K
yu4eOHUKY; dJIEKTPOHHBIE
MPE3CHTAIINY;
MaTepuaIbHO-
TeXHUYecKas 0aza
neHnrpa «Touka poctay;
OTKPBITHIN OaHK 3a/IaHUM
Uit popMHUpOBaHUS
€CTECTBEHHO-HAy4YHOHU
TPaMOTHOCTH
[OnexkTpoHHBIN

pecype]: — URL:
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauc
hnoy-gramotnosti; caiit
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OpPraHu3MOB — aBTOTPO(OB U
reTepoTpodoB, HAXOIUTH
pa3nu4Ms B UX MMUTAHUU.
OO0CHOBBIBATH KOCMUYECKYIO
POJIb 3€TEHBIX PACTCHHUIA.
Hcnons3oBath
nH(}OpPMAaLIMOHHBIE PECYPChI
JUISL IOATOTOBKH COOOIICHHUS O
poinu GOTOCUHTE3a HA HAIIICH
IU1aHeTe. BhIonHATh
HaAOJIOACHUS 1 U3MEPEHUSI.
Bocnuranue 6epexxHoro
OTHOIICHUS K CBOEMY
3JI0pOBbIO, IPUBUTHE HHTEPECA
K U3Y4YCHHIO TPEIMETA.
BoInonHATE OnbIT, HAOMI01aTh
PE3yNbTaThI U AENaTh BBIBOJbI
0 pe3yJbTaTam
HCCIEA0BaHUsA. Y MEHUE
paboTtath ¢ 060pyI0BaHUEM
LIeHTpa oOpa3oBaHUs
€CTECTBEHHO-HAYYHOU U
TEXHOJOTHYECKON
HampaiieHHOcTel «Touku
pocTa»

Enunas xkomnexusa

U (POBBIX
00pa3oBaTeNbHBIX
pecypcoB [ DNEeKTPOHHBII
pecypc]: — URL:
http://school-
collection.edu.ru/catalog

5 Mos 3enenas
naboparopus

Hcnonb3oBars
MH(POPMaIIMOHHBIE PECYPCHI
JUISL IOATOTOBKH MPE3EHTAINU
MPOEKTa. BBINOIHATH
HaOJI0/ICHUS U U3MEPEHHUS.
Bocnutanue 6epexxHOro
OTHOIIEHHUS K CBOEMY
310pOBBIO, IPUBUTHE NHTEPECA
K U3y4YEHHIO TPeMETA.
BrinonHsaTs onbIT, HA0IIOAATH
Pe3yNbTaThl U JeNaTh BBIBOBI
0 pe3ylbTaTaM
HCCIeI0BaHMs. Y MEHUE
paboTtath ¢ 000pyI0BaHHEM
LeHTpa 00pa3oBaHus
€CTECTBEHHO-HAYYHOHN U
TEXHOJOTHYECKON
HanpasieHHOcTel «Toukn
pocTta»

ONEeKTPOHHBIE
Npe3eHTaINN

OBILEEE
KOJIMUECTBO
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YACOB 11O
IMPOTPAMME




Ne n/m Tema Konnu Hcnoans3oBanue
€CTBO 000py/10BaHMSA LIEHTPA
4acoB ecTeCTBEeHHOHAYYHOM
HANPaBJIEHHOCTH
LenTpa «Touka pocra»
1 Hcropus pa3BuTus HayKu OOTaHUKH 1
2 OCHOBHBIE METO/IbI HCCIICIOBAHUS 1 Hudposas nabopatopusi ¢
JaTYuKaMHU
3 HcTopus OTKpBITHS KJIETOYHOTO CTPOCHUS 1
OpPraHu3MOB
4 Kierounoe crpoeHue pacTeHHid. 1 Mukpockor nudpoBoi,
Jlabopamopnas paboma «Paccmampusanue MHUKpOIpenapaThl
10O MUKPOCKONOM KIIEMOK KOJICUYbL VKA,
mpadecKkanyuu, IUCmves 3100eu»
5 OcCHOBHBIE MPOIIECCHI )KU3HENEATEILHOCTU 1 DJNEeKTPOHHBIE TaOJIMLIbI U TTAKATHI
KJIeTKH. [leieHne KiaeTku
6 Ypoxk-mipoekt «Co3aaeM KIETKY»
7 TkaHu pacTeHUH. 1 Muxkpockor nudpoBoH,
Jlabopamopnas paboma «Paccmampusanue MHUKpOIpenapaTsl
n00 MUKPOCKONOM PA3TUUHBIX
paAcmumenbHulX mKaHeu»
8 [IpyuumnHEl NOSABIECHUS TKAaHEH 1
9 PacTeHune xak 1eI0CTHBIN )KUBOM OpraHu3M, 1 DNEeKTpOHHBIE TAOIHIIBI U TUTAKATHI
COCTOSILIMN U3 KJIETOK M TKaHel
10 CrpoeHnue ceMsiH JBYA0JIbHBIX U 1 [udposas nadboparopus 1Mo
OJTHOJIOJIbHBIX PACTECHUH. HKOJIOTHH (aTYUK OCBEIIEHHOCTH,
Jlabopamopnas paboma « Cmpoenue cemenu BJIQKHOCTH M TEMIIEPATYPHI).
gaconru» ONEeKTPOHHbIE TaOJIULIbI U TTAKaThI
11 3HaueHue CeMsIH B KU3HU YeJIOBEKa 1
12 YcnoBus npopacTaHus CEMSH. 1 [Tudposas nadopaTopus 1o
Jlabopamopnas paboma «Ycnoeus HKOJIOTHH (IaTYUK OCBEIIEHHOCTH,
NPOPACMAanUsl CeMIH» BJIQKHOCTH U TEMIIEPATyphl)
13 3anacHble MUTATENbHbIE BEIIECTBA CEMEHU U 1 DNeKTpOHHBIE TaOIMIIBI U TIAKATHI
WX pOJIb B IpopacTanuu ceMsiH. Cpoku
M0CEBa CEMSTH Pa3IIMYHBIX KYJIbTYP
14 Tunel KOpHEBBIX CUCTEM pacTeHui. Poct 1 Muxkpockorn 1uppoBoH,
KOpH$, T€0TPOITU3M MHUKpPOIPENapaThl.
['epOapHbIil MaTepuall.
DJeKTpOHHBIE TAOIMIIBI U TJIAKATHI
15 CrpoeHne KopHs. 1 Muxkpockon ugppoBoH,
Jlabopamopnas paboma « CmpoeHnue KopHs. MHUKPOTPEapaThl.
npoOpoOCmMKa» DIIeKTPOHHBIE TaOIUIIBI U TIIAKATHI
16 Bunounsmenenus kopHeil. 3HaueHure KOpHeil B 1 ONEeKTPOHHBIE TaOJIULIbI U TTAKaThI
pupoje
17 JIuct n ero crpoenue. THIIBI )KUITKOBaHUS 1 Muxkpockor ugppoBoH,




JIUCTHEB.
Jlabopamopnas paboma « Buympennee

MHUKPOIPENapaThl.
['epOapHblii MaTepuall.

cmpoeHue 1ucmay DNEKTPOHHBIC TAOJHUIIBI U TUTAKATHI
18 Crtpoenue u GyHKIIUN YCTHUIL. 3HAUCHUE DNeKTPOHHBIC TAOIUIIBI U TIJIAKATHI
JUCTA JIsl pacTeHusl: POTOCUHTE3,
ucnapeHue, ra3000MeH
19 Jlucronan, ero posb B )KU3HU PACTEHUSI.
Bunon3meHneHus MCThEB
20 Crebenb U ero cTpoeHHe. Muxkpockor udpoBoH,
Jlabopamopnas paboma « Cmebens MHUKPOIPENapaThl.
0OHOOONbHBIX U 08YOOIbHBIX PACTNEHULLY ['epGapnbIif MaTepua.
DJEeKTPOHHBIE TAOJIUIIBI U TUTAKATHI
21 Bunonsmenenus cre6s y HaA3eMHBIX U ['epOapnbIif MaTepual.
MO/I3€MHBIX TOOETOB. DJIEKTPOHHBIE TAOIHUIIBI U TUTAKATHI
Jlabopamopnas paboma « Brewinee cmpoeHtue
KOpHesuwa, KyoHs, 1YKOBUYbLY
22 Ypoxk-tipoekt «Co31aeM pacTHTEIbHBIH
OpTraHHU3M»
23 MunepanbHOE MUTAaHUE PACTEHUM U 3HAYCHHE
BOJIbI
24 [Tepemernienue BoAbI 1 MUHEPATBHBIX Hudposas naboparopust mo
BEIIECTB 110 PACTCHUIO. 3HAYCHUE HKOJIOTHH (IaTYHK BIAKHOCTH,
MUHEPAJILHOTO (I0YBEHHOI'0) MUTAHUS. OCBEILIEHHOCTH)
Jlabopamopnas paboma «llepedsusicenue
800bl U MUHEPATILHBIX 8eUieCm8 No cmeo»
25 Tunsl ynoOpeHuit 1 X poib B KU3HU
pacTeHus
26 DKOJIOTHYECKHUE TPYIIIHI PACTEHUH TIO DIIeKTPOHHBIE TAOTUIIBI U TIAKATHI
OTHOIIICHHIO K BOJIC
27 BozaymHoe nutanue pacteHuii — [udposas naboparopust mo
¢dotocuHTe3. YcnoBus 00pa3oBaHus HKOJIOTMH (AATYUK YTJIEKUCIIOTO Ta3a
OpPraHUYECKUX BEIIECTB B PACTEHUU U KHCJIOPO/a)
28 3enénbie pacTeHUs — aBTOTPO(DEI.
I'erepoTpodsl Kak MOTPeOUTENN TOTOBBIX
OpPTaHUYECKUX BEIIECTB
29 3HavyeHne GOTOCUHTE3a B IPUPOIE
30 Jlpixanue u oOMeH BellecTB y pacteHuil Poib [Mudposas nadboparopust 1o
JBIXaHUS B )KU3HH pacTeHuil. OOMeH AKOJIOTHH (IATYUK YTIIEKUCIIOTO Ta3a
BEIIECTB B OPraHU3Me KaK BaXKHEUIITUI U KUCJIOPO/a)
MIPU3HAK KU3HU
31 CpaBHHTENBbHAS XapaKTEPUCTUKA TPOIIECCOB DJEeKTpOHHBIEC TAOIHIIBI U TUTAKATHI
IBIXaHUsS ¥ (POTOCHHTE3a, X B3aUMOCBS3h
32 [ToaroroBka MPoeKTOB «MOU OITBITHI C
pacTEeHUSIMH B JIOMAITHUX YCIOBHSIX)
33 3amuTa npoekToB «MOHU OMBITHI €




PAaCTCHUAMU B JOMAITHUX YCIIOBUAX)
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

1. Cuornasos B.U. buonorus, 6 kiracc/ OO0 «/IPODPA», AO «3maTtenbcTBO
[IpoceemieHue».

2. . Axumymikus. HeBuaumsie HUTH nipupoabl.- M.: Mbicib, 2005 r.-142 c.

3. Bep3unun H.M. Tlo cienam Pobunzona.- M., Ilpocsemienue, 1994,

4. 3aHuMmarenbpHble MaTepHalibl U (PakThl O 001IEH OMOJIOrHH B BOIIPOCAaX U OTBETAX.
5-11 xmaccel / aBT.-coct. M.M. bomnapyk, H.B., KoBsumnaa. — Bonrorpan:
Yyurens, 2007.

5. Kpuctnan ne /{roB. IlytemectBue B Mup xuBoit kiietku. M.: «Mup» 1987.

6. DHIukIoneAus s aeTeil. buonorus. M.: «ABantat» 1996.

METOINYECKHUE MATEPHUAJIBI IJIS1 YAUTEJIA

1. buonorus. 6 wi.: Meroaumueckoe mocobme k yueOHuky B. WM. Cupormazosa
«buonorus. 6 kmace» /3. A. Tomanosa, B. . CuBornazos. — M. : [Ipocda, 2019. —
336 c. — (Poccuiickuii yueOHUK).

2. bycnakoB Bnagumup BmamumupoBuu, [leiHeeB Anekcannp BnagumupoBud
Meroaunueckoe nocobue «Peanuzanus 00pa30BaTeIbHBIX MpOrpaMm
€CTECTBEHHOHAYYHOW ¥ TEXHOJIOTMYECKON HampaBIeHHOCTEH M0 Ouonoruu c
MCIOJIb30BaHNEM 000pyIoBaHus IeHTpa «Touka pocTan».

3. Mup3zoeB C.C. AKTHBHU3AIHs MTO3HABATEIHHOTO WHTEpeca ydamumxcs // buomorus
B 1ikoune, 2007. Ne6

4. Cenesko I'.K. CoBpemenHble oOpa3oBaTenbHble TeXHOI0rHH. M.: 1998.

5. CeneBko I'.K. Dummknonenus oOpa3zoBarenbHbIX TexHojorui, 1.1. M.: HUU
IIKOJBHBIX TeXHOJIOrui, 2006.

6. Tymmna WM.A. Hcnosnp3oBaHue KOMIIBIOTEPHBIX TEXHOJOTMH B OOyueHHUH
ouosoruu // IlepBoe centsa0ps. bruomorus, 2003, Ne27-28.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponmna I'.A., HNBanoBa T.B., Kamunoa I'.C. buonorus. Ilnanupyemsie
pesynbTatel. Cucrema 3amanmii. 5—9 wmaccel. IlocoOume s yuureneit
obmeobpasosar. opranu3zanuii / [Tog pen. I'.C. Kopanesoii, O.b. JlorunoBoii. — M.:
IIpoceemenue, 2017.




2. T'anontok 3.I'. buonorusa. Ilnanupyembie pe3yibTaThl: KapTa MPOXOXKIACHUS
paboueit mporpammbl. 5—6 Kiaccel: y4e0. mocobue s oOmeoOpaszosar.
opranu3zanuii / 3.I'. lanontok. — M.: [Ipocsemenue, 2017.

3. XKepebmosa E.JI.. EI'D. buonorus: teopernueckue marepuainsl.- CII6.: Tpurow,
2009. —336.c.

4. Kamununa A.A. Iloypounsle pa3paboTrku 1o Owuonorun «bakrtepun. ['puOsbI.
Pactenusa», 6 kimacc. — M.: BAKO, 2005.

5. Hukumos A.U., IlerpocoBa P.A. u ap. buonorus B Tabmumax.- M.: «<MJIEKCA»,
1998. HukumoB A.U., TepemoB A.B. [upaktuueckuii Matepuall Mo 300J0THH. —
M.: PAVYDB «llutanens», 1996. — 174 c.

6. Ilaceunux B.B. buonorums. Meroauka  UHAMBUAYAIBHO-TPYIIIOBOM
nesitenbHocTH. — M. [Ipocsemienue, 2016.

7. Ilaceunuxk B.B. buosorus. HWHauBuayanbHO-IPYNIIOBas — JA€ATEIbHOCTD.
[Toypounsie pa3zpaboTku. 5—6 kiaccel: yueb. mocobue A oOuieodpas3oBar.
opranuzanuii / B.B. ITaceunuk. — M.: IIpocBemenue, 2017.

8. Ilaceunuk B.B., Cymaroxun C.B., Kamunosa I'.C., T'amontok 3.I'. Ypoxku
Oouonorun. 5—6 Kiaccel: mocobue AN yuurteneil oOmieoOpa3oBar. opraHuzanuii /
nox pexa. B.B. ITaceunnka. — M.: IIpocBenienne, 2014.

9. TepemoB A.B., PoxnoB B.C.. 3anumarenbHasi 300J10THs: KHUTA JUISL y4alUXcs,
yuureneit u poguteneit.- M.: ACT — IIPECC, 1999.- 258 c.: n.

10. ®pocun B.H., CuBornazos B.M. ['oroBuMCS K €AMHOMY TrOCYJapCTBEHHOMY
sk3ameny: ouonorus. Kuotasie. — M.: [Ipocda, 2004 — 272 c.

11. Caitr OUIIA. OtkpbiThii OaHK 3amaHuil a7 (QOPMHUPOBAHUS €CTECTBEHHO-
HAy4YHOU TrpaMOTHOCTH [DnektponHslii pecypc]: — URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti.

12. Caiit Enunas xosekius 1udpoBbIX 00pa30BaTeNbHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]: — URL: http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHUE HEHTPA «TOYKA POCTA»:

- Muxkpockon 1uppoBoi.

- Mukponpemnapartsl.

- Iudpomas mabopaTopusi MO DKOJOTHH (JAaTYUK OCBEMICHHOCTH, BIIAYXKHOCTH,
TEMIIEpaTyphl, TaTYUK YIIIEKHCIIOTO ra3a u KUciaopoa).

- DNEKTPOHHBIC TAOJHIIBI U TITAKATHI.

- 'epbapusblit MaTepuai.

OBOPYJOBAHME /IS IIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKUX
PABOT, JEMOHCTPALIUIA

KommnbroTep, mpoekTop, MHTepakTHBHAs Aocka. CrpaBouHble TAaONHMIBI, TJIAKATHI,
AJIEKTPOHHBIC TPE3CHTAIlNH, DJIEKTPOHHOE TpwiokeHne y yueOHuky (CD-muck),



MOJIENIM, BJIa)KHbIE IMperapaThl, MUKpPOIpPENnapaTbl, MUKPOCKOIIbI, MpernapoBalibHbIE
WIJIbl, TUHIETHI, yaiiku [leTpu, npeaMeTHble CTeKIIa, HOKPOBHBIE CTEKJIA.



