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IosicHuTeNLHAA 3aIIUCKA

Hamnpasnennocts nporpamMmsl - nudposas 1abopaTopusi.
YpoBeHb MPOTrpaMMEbI - OA30BBIN.

Bo3spact obyuatomuxcs: ot 14 ner no 15 ner.

Cpok peanmmsanuu nporpamMmsel: 1rox, 70 gaca.

Pabouas nporpamma 3aHATHH BHEYPOUHOU JESATEIBHOCTH 1O (u3nKe « DKCIepUMEHTaNbHas (pU3nKa
U pelleHHe 3aJauy» IpeJHa3HaueHa [yl OpraHu3allii BHEYPOUHON JAeATeIbHOCTH oOydarommuxcs 8
kiaccoB  MKOVY  «Kyiitynckas COII  Nel». Peaauzaumsi mnporpamMmbl  oOecriedyuBaeTcs
HOPMATHBHBIMHU J10KYMEHTAMMU:
1 ®epepanbublii 3akoH oT 29.12.2012 No 273-®3 (pex. ot 31.07.2020) «O6 oOpa3oBanuu B
Poccwuiickoit @eneparum» (¢ u3M. u o1, Betyi. B cuty ¢ 01.09.2020).
2 Ilacmopr HamumoHanmbHOrO TpoekTa «OOpa3zoBanme» (yrB. mnpesuguymom CoBera mpu
[Ipesunentre PO no crparernyeckomMy pa3BUTHIO U HAllMOHAJIbHBIM IIPOEKTaM, NPOTOKOI OT 24.12.2018 Ne
16).
3 TocynmapcrBennass mporpamma Poccuiickoii ®enepanun «Pa3Butue oOpa3oBanus» (YTB.
[TocranoBnenuem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «OO6 yTBepxaeHUH
rocynapcTBeHHoM nporpammbl Poccuiickoit denepanmn «Pa3zputre o0pazoBaHusy.
4. Tlpodeccuonansupiii crangapt «llemaror (memarormueckas AEATENHHOCTh B JOMIKOJIBHOM,
Ha4yaJIbHOM OOIIIEM, OCHOBHOM O0IIIeM, cpeHeM o01iemM oOpa3oBaHuH), (BOCIIUTATENb, YUUTEh)» (ped. OT
16.06.2019) (ITpuka3 MunuctepctBa Tpyna u conuanbHoi 3amuTel PO ot 18 oktsadps 2013 r. Ne 544H, ¢
W3MEHEHWSIMH, BHECEHHBIMM MpHKa3oM MuHucrepcTBa Tpyaa u couzamutsl PO ot 25.12.2014 Ne 1115H m
ot 5.08.2016 r. Ne 422#).
5 Meroauuecknue peKOMEHIAMK [0 CO3JaHUI0 U (YHKIMOHUPOBAHUIO B 00IE00pa30BaTENbHBIX
OpraHM3alMsIX, paclOJOXKEHHBIX B CEIbCKOM MECTHOCTHM M MaJbIX TOpOJAax, LEHTPOB 0O0pa3oBaHUs
€CTECTBEHHO-HAYYHOM M  TeXHoJoruueckod HampaBieHHocTed («Touka pocran) (VTBepx aeHbI
pacriopspbkeHrneM MunucTepeTBa npocserienns Poccuiickoit ®eneparuu ot 12 ssaBaps 2021 1. NeP-6).
6. Meronuyeckne peKOMEHIAINU 10 CO3JaHUI0 W (YHKIMOHHPOBAHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha 6a3e o0mieoOpa3oBaTeIbHbIX OpraHu3aiuii (yTB. pacrnopsikeHueM MUHHCTEpCTBA
npoceeteHus Poccuiickoit deneparuu ot 12.01.2021 Ne P-4).
BHeypouHas nesTenbHOCTh SBIISETCS COCTABHOW 4YacThio 00pa30oBaTENIbHOIO Ipoliecca U OJAHOM U3
dbopM opraHmzanud CBOOOMHOTO BpeMeHH oOydaronuxcs. B pamkax peamuzammuun @I'OC OO0
BHEYpPOUHasi JIEATENILHOCTh - 3TO OOpa3oBaTeNbHas JEATENbHOCTb, OCYIIECTBIsseMas B (opmax,
OTJIMYHBIX OT YPOUHOH cHCTeMbl O0yUeHHs, U HallpaBJIeHHAsl HA JOCTHKEHHE TNIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS O00pa3zoBaTeIbHBIX IPOTPaMM OCHOBHOTO o0mero oOpasoBanHus. Peamuzamus paboueit
IPOrpaMMbl 3aHATUN BHEYPOUHOM JEATENBHOCTH MO (PU3MKe «IKCHepUMEeHTalbHas GU3MKa U pelieHue
3a/1a4» COCOOCTBYET 00IIEMHTEIEKTYaJbHOMY HAMPaBICHUIO Pa3BUTHIO JIMYHOCTU O0ydaromuxcs 8-x
KJIACCOB.

dusnueckoe o0pa3oBaHHE B CHUCTEME OOIEro M CpeJHero oOpa3oBaHUs 3aHMMAET OJHO U3
BeAyIIUX MecT. SBisisick GyHIAMEHTOM Hay4HOTO MUPOIOHUMAHHUSA, OHO CIIOCOOCTBYET (hOPMHUPOBAHUIO
3HAaHUM 00 OCHOBHBIX METOJIaX HAay4yHOI'O MO3HAHUS OKPYKAIOLIEro MHUpa, (pyHIaMEHTAIbHBIX HAayYHBIX
TEOPUM M 3aKOHOMEpPHOCTEH, (popMHUpPYET y ydalMxcsi YMEHMsl HMCCIEeN0BaTb U OOBACHATH SIBICHUS
IPUPOJIBI U TEXHUKH.

Kak mxonpHBIN mpenMer, Qus3uka o0JafaeT OTPOMHBIM TYMAaHHUTapHBIM MOTEHIIMAJIOM, OHa



aKTUBHO (hOPMHUPYET MHTEIICKTY AJBHLIC M MUPOBO33pEHUECKUE KauecTra nuunoct. Juddepernumnanus
NPEANOaraeT TAKYH OPraHu3auMi npouecca oOydeHMs, KOTOpas YUMTBIBACT HMHIAMBUIYAJbHBIC
0cODEHHOCTH Yy4YallliXcA, HX CMOCODHOCTH W HHTEpechl, JUYHOCTHBI onbT. Jduddepenuunanns
o0y4eHus (pHU3MKE MO3BONAET, ¢ OAHOH CTOPOHBI, 00ecreduTh 0a30BYH TOATOTOBKY, ¢ APYTrod —
YIOBIIETBOPHTD MOTPEOHOCTH KAX/IOT0, KTO MPOSIBIISET WHTEPEC U CMIOCOOHOCTH K TIPEIMETY U BBIXOQUT
3a pPaMKH H3y4deHust QU3UKH B IIKONBHOM Kypce.

2. Uenu kypca

Onupasick Ha MHAHBUAYAJbHbIE OOPA30BATENBHBIE 3ANPOCHL M CIIOCOOHOCTH KakAoro pebeHka npu
peanH3alliy IpOrpaMMbl BHEYPOYHOH dEATEJbHOCTH IO (H3HKE «DKCIepHMEHTANbHAd (H3HKA H
pelIeHHe 3aJad», MOXHO IJOCTHUbL OCHOBHOH LeJM — pa3BHTh Y 00y4alOUIHXCA CTpeMjeHHe K
AAJLHEHIIeMY  CaMoOOMNpeeseHuIo, HHTELIEKTYATBHOH, HAYYHOH M NpPaKTHYeCcKoii
CAMOCTOATENILHOCTH, MO3HABATENbHOH AKTHBHOCTH.

JanHas nporpaMMa TMO3BONAET OOYYAIOIIMMCA O3HAKOMHTLCA C METOLHKOH OpraHuzalun H
NPOBEAEHHUS 3KCIIEPHUMEHTAbHO-HCCIIEI0BATEILCKOM JIEATEIbBHOCTH B COBPEMEHHOM y4eOHOM Ipoliecce
no QH3HKe, 03HAKOMUTLCS CO MHOTHMU MHTEPECHBIMH BONpocaMu (U3NKW HA JTAHHOM 3Tare o0y4eHusl,
BBIXOMSIIIUMH 33 PAMKH TIKOJBHONH MPOTpPaMMbI, PacIIMPUTh IENOCTHOE TPEACTABICHUE O npobieme
JAHHOHM HayKKW. DKCHEPHUMEHTAbHAS OCATEIBHOCTH OYIOET CNOCOOCTBOBATH PA3BUTHI0 MBICIUTCIBHBIX
omepannii H o0IeMy HHTEIICKTYATbHOMY Pa3BUTHIO.

He menee BaxHbiM (DaKTOPOM peanu3alu AAHHOH NPOrPAMMBI SIBJISIETCS CTPEMIIEHHE PA3BUTh Y
YUALIHMXCA YMEHUE CAMOCTOATENbHO PadoTaTh, JyMaTh, JKCIEPUMEHTHPOBATb B YCIOBHSX LIKOJbHOM
n1a0opaTopHH, a Takke COBEPIIEHCTBOBATb HABBIKM apryMeHTALIMH COOCTBEHHOW TO3HUIIMH 110
onpenenéHHbIM BonpocaM. Coaep:kaHHe MPOTPaAMMEI COOTBETCTBYET IMO3HABATENBHBEIM BO3MOKHOCTAM
UIKOJILHUKOB U TPEfOCTaRNsieT MM BO3MOXHOCTL padoTaTk HA YPOBHE IIOBBINIEHHBIX TpeOOBaHUIA,
passuBas yueOHyr0 MoTuBannio. Coepikatie 3aHATHI BHEYPOUHOMN JesITelIbHOCTH [IPeICTaBsieT co0oii
BBC/ICHUC B MHp 3KCIICPHMEHTANbHON (GU3MKH, B KOTOPOM YHAIMECs CTAHYT HCCIICNOBATEISIMH M
HAY4AaThCH MO3HABATH OKPYKALIMI HX MHP, TO €CTh OCBOSIT OCHOBHbIE METO/blI HAYHYHOIO MO3HaHus. B
YCIOBHAX peaNH3allMd 0Opa3oBaTeIbHOH MPOrpaMMbl LIHPOKO HCIOMB3YIOTCE MeTOmbl yueOHOro,
HCCITEOBATENLCKOTO, MPODNIEMHOTC 3KcmepuMenTa. PebeéHok B mpolecce TO3HAaHUA, mpuodpeTas
4y BCTBEHHBIH ((DEHOMEHOJIOTHYECKHIA) OTBIT, MEPEHKUBAET TIONTyHUEHHBIE OUIYIIEHHS U BIIEUATICHUS, ITH
nepeXHBaHus NPoOyKAAT U nodyKaAarT npouece MeiuieHns. Cneunduyeckas GopMa opraHnzanun
MO3BOMSICT YHAITHMCS O3HAKOMUTLCS CO MHOTHMMH MHTEPECHBIMM BOTIpOcaMi (hPM3HKH HAa JAHHOM 3Tare
o0y4eHHsl, BBIXOASLIMMH 34 PAMKH LIKOJBHOH MPOrpaMMBbl, PACLIHPUTL LIEJTOCTHOS MPEACTABICHHE O
npobneme aaHHoll Hayku. JeTu noayyardT npodecCHOHANBHBIC HABBIKM, KOTOPbIE CHOCOOCTBYHOT
JajbHEHIel COUMaNBpHOM afanTaluid B O0IECTEE,

I{eitbro IporpaMMBI 3aHATHIT BHEYPOUHO NesTeNbHOCTH Mo (u3HKe « IKCHepUMeHTaIbHaA QH3HKa
U pellieHHe 3a0a9Y», O YUALMXCS 8-X KNACCOB ABIAKTCH:

*  pa3BHUTHE V VYAUIHXCA [IO3HABATENBbHBIX MHTEPECOB, HHTEJUICKTYAIBHBIX M TBOPYECKUX
crocoOHOCTelt B IpOUecce pelleHusl [IPAKTHUECKHX 3a1a4 W CaMOCTOSITEIBHOIrO MPUOOpPETeHHsT HOBBIX
3HAHMI;

+  (QopMupOBaHHE M PA3BUTHE Y YYALIMXCS KIHYEBbIX KOMIETEHLMHA' y4eOHO-1103HABATENbHBIX,
UHPOPMALMOHHO-KOMMY HHKATHBHbBIX, COLMAJbHBIX, W KAk CJEICTBHE KOMIIETEHLUMHA JIMYHOCTHOIO
CaMOCOBEPIICHCTBOBAHH,

*  ¢$OpMUPOBAHUE MPEIMETHBIX U METaNpPeIMETHBIX PEe3YJNLTATOB OOYUYEeHHs, yHUBEPCANbHBIX
yueOHBbIX NeHCTBHIA,



* BOCMHTAaHHE TBOPYECKOH JHMYHOCTH, CIMOCOOHOH K OCBOEHHK) TEPEIOBBIX TEXHOIOTHH WM
CO3ZTAaHHI0 CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABHIKEHHIO HOBBIX MACH U TPOEKTOB,
* peanusanus AEATEIbHOCTHOTO MOAXOMA K MPEAMETHOMY OOYYEHMIO Ha 3aHATHAX BHEYPOUHOM
JESITETbHOCTH 10 (PU3UKE.
Oco0eHHOCTBIO BHEYPOUYHOH [eATeIbHOCTH 110 (PU3MKe B paMKax KpPYiKKOBOH paboThl siBIsieTCs TO,
YTO OHA HAaMpaBJieHA HAa [JOCTHKEHHE OOy4aroluMHucs B OOJbIIEH CTENEHH JHYHOCTHBIX H
MeTanpeaMeTHbIX Pe3yJIbTaTOB.
3. 3agaum kypca
Jinst peanuzauuu ueiei kypca tpedyercs pelneHHe KOHKPETHBIX MpakTHuecKuX 3aaad. OCHOBHbIE
3a7a41 BHEYPOYHOH IESTENbHOCTH 10 (PHU3UKH:
*  BBISIBJIGHHE WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BOZMOKHOCTEH yUaIUXCA K PA3IN4HBIM
BUJAM JIeATENbHOCTH,
* (opMupoOBaHHE MPEICTABIEHUS O SBJIEHHUSX M 3aKOHAX OKPYIKAIOIIEr0 MHPA, ¢ KOTOPBIMH
IIKOJBHUKH CTAJIKMBAKOTCS B [IOBCEJHEBHOM JKU3HH,
*  (opMupOBaHHE MPEACTABIEHHS O HAYYHOM METO/Ie MO3HAHMS,
*  pa3BUTHE MHTEPeCca K UCCIIeIOBATENIbCKON eI TeIbHOCTH,
*  pa3BUTHE ONbITA TBOPYECKOI AEATENILHOCTH, TBOPUYECKHX CIIOCOOHOCTEH,
*  pa3BUTHE HABBIKOB OPraHU3aLMH HAYYHOTO TPY/Aa, padOoThl CO CIOBAPAMH U IHLHUKJIONEIHIMH,
*  CO37aHME YCJIOBMH [UIsl peaju3alyd BO BHEYPOYHOE BpPeMsi NMPHOOPETEHHBIX YHHBEPCAIbHBIX

yueOHbIX IeiCTBHI B yPOUHOE BpeMs,

*  pa3BHUTHE OIbITa HE(POPMAIILHOTO OOIIEeHHSI, B3aUMOICHCTBUSL, COTPYIHUYECTBA, a
pacIIupeHre paMOK OOIIEHHs C COLIHY MOM,

* (opMHPOBaHHE HABBIKOB MOCTPOEHUS (HU3MUYECKUX MOAeNed U OmnpeneNeHus TPaHHUI] HX
MPUMEHUMOCTH,

*  COBEPLICHCTBOBAHWE YMEHUH MNPUMEHATb 3HaHUs 1O (usnke a1 OOBACHEHHUS SIBICHUM
NPUPOABI, CBOMCTB BELIECTBA, PELICHUs] (PU3UUYECKUX 337a4, CAMOCTOSTENBHOIrO MPHOOPETEHUsT U OLEHKH
HOBOIl uH(popMaumu (PU3MYECKOrOo COAEp:KaHUs, HCMOJAb30BAHUS COBPEMEHHbIX HH(POPMALIMOHHBIX
TEXHOJIOTHH,

*  UCMOJIb30BAHUE MPUOOPETEHHBIX 3HAHMI U YMEHUI [JIsl PELIEeHUs MPAKTHYECKUX, JKM3HEHHBIX
3aj1au;

*  BKJIIOYEHHME Y4YALIMXCH B PA3HOOOPA3HYIO ESTEeNbHOCTh, TEOPETHYECKYI), MPAKTHYECKYIO,
AQHAJIUTHYECKY 10, TIOMCKOBYIO;

* BbIpaboTKa rHOKMX YMeHHU epeHOCUTh 3HAHUS M HaBbIKU Ha HOBbIE opMbl yueOHOM paboThl;

* pasBuTHe COOOPa3HTENBHOCTH M OBICTPOTHI PEAKLUMH TPH PELIEHHUH HOBBIX PA3JIMYHBIX
¢usnueckux 3a1ay, CBI3aHHLIX C IPAKTHUECKOI NesTeIbHOCTbIO.

4. Metoabl 00yueHus ¥ GopMbI OPraHU3ALMH AESATEIBHOCTH 00y4aAIOLIHXCS

Peanuzauuss nporpamMmbl BHEYPOUHOH J€ATENBHOCTH «Pu3MKa B 3a4a4ax M DKCNEPUMEHTAX»
MPEANnoNaraeT WHAMBUAYAJIbHYK) WU TPYNIOBYIO paboTy o0y4aroIuxcs, MIaHMPOBAaHUE W TMPOBENEHUE
HCCJIEIOBATEILCKOTO AKCIIEPUMEHTA, CaAMOCTOSITENIbHBIN cOOp MAaHHBIX Ui PelleHUs [PAKTHYECKUX
3a/1a4, aHAJIM3 W OILIEHKY TMOJYYEHHBIX Pe3yJbTaTOB, M3rOTOBJEHME nocobuii u Moxpeneii. Ilporpamma
npeaycMaTpuBaeT He TOJbKO oOyuaroumqye M pa3sBUBAIOLIMe LenH, e€ peajuzauus CcrocoOCTByeT



BOCITUTAHHIO TBOPYECKOH JTMYHOCTH C AKTHBHON KM3HCHHOH MO3HLMEH. BBICOKMX pe3ynbTaToB MOTYT
AOCTUYb B JAHHOM ClIyda€ HE TOJbKO YYEHHKH ¢ XOPOLISH LIKONBbHOH YCIEBAEMOCTBH), HO M BCE
LeIeyCcTpeMIEHHbIe aKTHUBHEIE pedsTa, yixe coeNaBlIle cBoH npodeccHoHaNbHEI BLIOCOP.

5. Ilnanupyemble pe3yabTaThbl

JocTukenne nnaHUpyeMbIX pesyJbTaTOB B OCHOBHOM LIKONE MPOUCXOIUT B KOMILIEKCE

HCIIOJIL3OBAHKA YeTbIPEX MEXKIHCLHIUIMHAPHBIX yueOHbIX IporpaMm («dPopMupoBaHue yHHUBEpPCalbHbIX
yueOHbIX peiicTBuity, «®@opmupoBanre HMKT-komnereHtHocTy olyqaromuxcs», «OCHOBBI yueOHO-
MCCIIENOBATEABCKON M MPOCKTHON ASATSNBHOCTH», « OCHOBBI CMBICTOBOTO YTEHUS H pabOTBI C TCKCTOM )
U y4eOHBIX IporpaMM IO BCeM INpeameraM, B TOM uucie no ¢usuke. Ilocne usydeHHs NporpaMMel
BHEYPOYHOI! 1eATeNbHOCTH « IKCIIepUMeNTanbHas pH3NKa H pellicHHe 3anau» o0ydaoUIHecs:

* CHCTEMaTH3UPYIOT TEOPETHYECKHWE 3HAHWA W yMEHHS 1O pPEeLIeHHI0 CTAHAAPTHBIX,
HECTAHJAPTHBIX, TEXHHYECKHUX M ONTMMIHAIHBIX 32744 Pa3NMYHbIMH METOJAMH,

* BBIPA0OTAIOT MH/IMBH/IYAJIbHBIH CTHIIL pelieHust PU3HMHECKHUX 3a/1aM,

* COBEPUIGHCTBYKOT YMEHMS HA TNPAKTHKE MOJIb30BAThCH NpuOOpamu, MPOBOAUTL H3MEPEHUA
(busuueckUx BeIHYHH (ONMpelensTh LeHY AeJieHHs, CHUMATb TNOKa3aHHUs, cOONMIONaTh NpaBHia TeXHUKH
Oe3zonacHOCTH),

* HayuyaTcsa I[0Jb30BaTbC NpuUOOpaMM, € KOTOPBIMH HeE CTAJKMBAKOTCA Ha Ypokax (H3MKH B
OCHOBHOI IIKOJIC;

* pa3paboTarT U CKOHCTPYUPYIOT NpudOpbl U MOAEIH [Js rocnenyrouei padorol B kaduHeTe
(hU3HKH.

* COBEPIIEHCTBYKOT HABBIKM TIMCBMEHHOH W YCTHOH pedu B TPOLECCE  HAIMHCaHHUs
UCCIIe0BATeIbCKUX PAa00T, HHCTPYKUMUIT K BBINOJHEHHBIM MOJIENSIM M IIpUOOpaM, IPH BHICTYIUIEHUSIX Ha
HAYYHO — MPAKTHYCCKUX KOHPEPEHLMAX PasIHIHBIX YPOBHEI.

* onpeaensT AaNbHEHIIee HANPABASHHE Pa3BUTHS CBOMX crnocobHocTed, cdepy HayuHbIX
HUHTEPecOB, CIpelensaTca ¢ BLIOOPOM HanbHellnero odpa3oBaTeNbHOMO MapuIpyTa, AalbHEHIIero mpoQuns
o0ydeHHs B CTapineH MIKOJe.

Tpeosemunivu pe3yasmamamy nporpaMMbl BHEYPOIHOH 1€ATETbHOCTH SIBJISIIOTCS

1. yMeHHe MONb30BATLCA METONAMU HAYUYHOIC NMO3HAHMA, NPOBOAWTHL HAOMHOACHMS, IJIAHUPOBATL
U [IPOBOANUTE IKCIIEPUMEHTDL, 00padaThiBaTh Pe3y IbTaThl U3MEPEHUH,

2. Hay4UTBCH TIONB30BATBCS M3MEPHTCIBHBIMH TpubopamMu (BeChl, MHHAMOMETP, TEPMOMETP),
coOHpaTh HECIIOXKHbIE SKCIIEPUMEHTANBHBIE YCTAHOBKHU 1S IPOBEAECHUA MPOCTEHIINX OMNBITOR,

3 pasBUTHE OJJIEMEHTOB TEOPETHUECKOrQ MbIJEHHS HA OCHOBE (DOPMUPOBAHHUA YMEHHIA
YCTaHABIHUBATDb q)aKTbI, BbIAEJATE TJIABHOE B H3YYAEMOM SIBJIEHHMH, BbIABJIATL NPHYHMHHOCIENCTBEHHBIE
CBSI3H MEKOY BENHUMHAMH, KOTOPBIE €TO XapaKTepH3yIOT, BbIIBHIATE TUIOTE3bI, (DOPMYIHPOBATH BHIBOIHL;

4. Ppa3BHTHE KOMMYHUKATHBHBIX YMEHHI: JIOKNaALIBATL O PE3YNLTaTaX 3KCTIEPHMEHTA, KPaTKO H
TOYHO OTBEYATH HA BOMPOCHL, HCIOIB30BATH COPABOYHY KO JIMTEPATYPY U APY 'ME€ MCTOUHHKHU HHDOPMALIMH.

Memanpeomemuvivu pezy.temamamu IporpaMMbl BHEYPOUHOH IEATETIBHOCTH ABIAKTCA:

1. oBnaaeHue HaBbIKAMU CAMOCTOSTENBHOIO NMPHOOPETEHHs HOBBIX 3HAHUH, OpraHH3aliy yueOHOH
AEATENIBHOCTH, TMOCTAHOBKM [eJel, NIaHWPOBaHHs, CAMOKOHTPOJS W OIEHKH pe3yabTaTOB CBOEH
AEeATENBbHOCTH, YMEHHUAMH MPEABUAETL BO3MOKHBIE Pe3yIbTAThl CBOMX ACHCTBHIA,

2. npuoOpeTeHHe OIbTa CAMOCTOSTENBHOI'O [OMCKA aHauusza u ordopa uHdopManuu ¢
UCIIOJIL30BAHUEM PA3JIHMHBLIX HCTOMHMKOB H HOBBIX WH(OPMALMOHHBIX TEXHOJOIMH [UIsl peLueHus



3KCMCPUMEHTABHBIX 3314,
3. ¢opmupoBaHHe yMeHMI padoTaTh B TPYMINE ¢ BBIMOIHEHUEM PA3NHYHBIX COLMANBHBIX POJEH,
MPEICTABIATH U OTCTANBATE CBOU B3I M yOCKIECHNS, BECTH NUCKY CCHIO,

4. oBnajgeHue SKCIepUMEHTANbHBIMH METOAMH peLlIeHHs 3a1aY.
Juanocmuuiymu pe3papmdmamy IpoOTPAMMBl BHEY POUHOT NEATEIBHOCTH SIBJISIOTCS

1. chopMHPOBAaHHOCTL [O3HABATEJNBHLIX HMHTEPECOB, HHTEICKTYANbHBIX M TBOPYECKHX
CIOCOOHOCTEH yUALIHMXCS)

2. CaMOCTOSTENBHOCTb B MPHOOPETEHUHM HOBBIX 3HAHUNA U MPAKTHYECKUX YMEHHI,

3.  npuoOpeTeHWe YMEHHs CTaBUTb NMepea coOOiH MO3HABATENbHBIE €M, BBIABHTaTb THIIOTE3bI,

J0K23bIBATh COOCTBEHHYH TOUKY 3DEHUS,

4.  npuodpeTeHHe MONOKUTENBLHOTO YMOLIHOHANBHOIO OTHOLICHUS K OKpy:KalolieH npHpone u

camomy cede KaK 4acTh PUPOIbI.

6. Cnoco0bl OLIEHKH YPOBHS AO0CTH:KEHHA 00y YA IIHXCH

KauecTBO TOATOTOBIEHHOCTH YHALUXCA OMNpPEASNSIeTCS KAUYEeCTBOM BBITTONHEHHBIX WMHU pabor.
Kputepuem OLeHKH B JAdHHOM ClIy4dae SIBJSI€TCSl CTEMEHb OBJAZIGHWs HaBbikaMu  paboThl,
CaMOCTOATENBHOCTE M 3aKOHYEHHOCTD PadOThI, TIIATENEHOCTE SKCMIEPHMEHTA, HAYYHOCTE MPEANIAraeMoro
pemieHns npoONeMbl, BHELWTHWH BHI M KadecTBO paboTel mpudopa MIH MOIENH, COOTBETCTBHE
MCCIENOBATEABCKON padoThl TpEOYEMBIM HOPMAaM H MPaBHIaM O(pOPMIICHUS.

IMooupurenbHOI HOpMOIT OLIEHKH TPYZa YHAUIMXCS SIBJISIETCSl IEMOHCTpauUst paboT, BbINOJHEHHBIX
YHaILIMMHCS U BBICTYTUICHHE C PE3YyJIbTaTaMH MCCIICIOBAHUE Mepen Pa3INYHbIMH ay INTOPUAMH (B KJTacCe,
B CTApIIMX W MIAAIUIMX KJlaccax, YYHTEIsIMM, MenaroraMHi JOMOTHUTENbHOro obpa3oBaHHs) BHYTPH
LUKOJBI.

Padora ¢ yuebubim martepuanom pazHooOpazHbix GopM 12€T BOIMOXKHOCTb KAKAOMY MX YHALIMXCS
NpOsABUTL CBOU crnocoOHOCTH (B 00MacTH cHCTeMaTH3alHK TeOpeTHYeCKUX 3HaHMi, B o0NacTH perueHus
CTAHAAPTHBIX 33724, B 00JACTH PeLIeHNs HECTAHAAPTHBIX 33144, B 001aCTH HCCISAOBATENBCKOH PaboThl
u 1.4.). Cutyauum ycmexa, CO3JAOIINE TONOXKHTEIBHYI) MOTHMBALHIO K JESTEIbHOCTH, SBJAIOTCS
BaKHBIM (DAKTOPOM Pa3BUTHSI TBOPYECKHX U II03HABATEJILHLIX CIIOCOOHOCTElH yUaIuxcsl.

7. Conep:raHHe NPOrpaMmbl

Coodeporcanue uzyuaemozo Kypea e 8 Kiacce

1. TemnoBbie siBenun (14 1)

Ternosoe asmxenne. Tepmometp. CBsA3b TeMnepaTypbl TeNa CO CKOPOCTHIO ABWKEHHA €rC MOJEKY .
BnyTtpennsas sneprua. Jlpa cnocoda usMeHeHMs BHYTpPeHHelH sHepruu: pabota u Ttennonepenada. Bunsl
TemIonepeaayu.

Konnuectso Tennotel. ¥V aenbHas TemnoeMKOCTD BELECTBA. Y AeNbHAA TEIUIOTa CropaHusl TOIUIHBA.

3aKOH COXpaHeHMsl SHEPIHH B MeXaHHYeCKUX U TeIUIOBLIX IpoLeccax.

2. H3MeHeHHe arperaTHbBIX cOcTOSAHHIA BemecTBa (10 1)

ITnaBnenue 1 oTBepaeBanue Ten. Temnepatypa nnasiesus. Y AeNbHas TENIOTa MIaBISHHA.

Hcnapenne n konaeHcauusa. OTHOCUTENbHAS BIAXKHOCTDL BO3Ayxa U ee usMepenue. Ilcuxpomerp.

Kunenue. Temneparypa kunenusi. 3aBUCUMOCTb TEMIEPATYPbl KMIEHUSl OT AABJEHUS. Y JEJbHas
TEIUIOTa MapoodpasoBaHHsL

OO®bsicHEHHE W3MEHEHHI arperarHbIXx COCTOSHUH BEUleCTBa HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX
NPEACTABACHUI.

[TpeobpazoBaHnus SHEPrHd B TEMNIOBBIX MallTWHAX. JlBUratenb BHYTpeHHero cropaHus. Ilaposas
Ty pOuHa. X0JIONUIBHUK. DKOJIOTHYeCKHEe TPOOJIeMbl HCIIOb30BAHMS TEIUIOBbIX MAIlUH,



3. JaekTpuyeckne apjaenus (29 4)

JnexTpusauus Ten.  JBa poma 3NEKTPHYECKUX  3apsAAoB.  [IPOBOMHHKH, IOUIJNEKTPUKH H
NONyNpoBOAHUKH. B3zauMoneiicTBue 3apseHHBIX Tead. DNEKTpUYecKoe moje. 3aKOH COXPaHEeHHs
3MEeKTPUIECKOTO 3apsaa.

JAVCKpeTHOCTE 2JIeKTPpUHeCKOTro 3apsiaa. DiekTpoH. CTpoeHHe aTOMOB.

DJnexkTpuueckuili  Tok. ['anbBaHMuecKkHe 3MEMEHTbl.  AKKYMYJATOpPbI.  DJIeKTpuUuecKas  LEMb.
OnexTpHueckHi Tok B Metammax. HocuTenw >MeKTpHYECKWX 3apsaoB B TIONVIPOBOJAHWKAX, Tasax H
pacTBOpax anekTponutos. IlonynporoannkoBeie npudopsl. Cuna Toka. AMNEpMeTp.

DnekTpuyueckoe HanpsxeHue. BoabTmerp.

JNeKTpHYeCcKOoe COTIPOTUBICHHE.

3axon OMa U1 y4acTKa DJIeKTPUIeCcKOll e,

Y nenvroe conporusncHue. Peoctatel. [locnenosatensHoe 1 napanaenbHoOe COCAUHEHNA NPOBOIHUKOB.

Pabota ¥ MOmMHOCTE Toka. KONMWYECTBO TEMICTHI, BBIAENAEMOE TPOBOAHHKOM ¢ TOKOM. CHeTduk
3JEKTPHYECKOll Hepruy. JlaMiia HaKaIuBaHWs. DJIEKTPOHarpesaTenpHble npudopsl. Pacuer anexrposHepruy,
notpedanemoii OpiToBEIMY HnexTponpudbopamu. Kopotkoe 3aMmbikanue. [1naBkue npeaoXpaHuTeny.

4, DJ1eKTPOMATHHTHBIE ABJEHHS (7 1)

MarauTHoe 110Jle TOKa. JJIeKTPOMardHuThl U Ux puMenenue. IloctosHnble MarauTel. MarauTHoe nose
3emnu. JeHCTBIE MATHUTHOTO MO HA MPOBOAHHK C TOKOM. DJIEKTpoaBUraTeb. JAHHAMUK U MUKPOGOH.

5. CretoBnie aaenus (10 1)

Hcrounuku csera. IIpAMOIIHHEAHOE pacIPOCTPAHEHHE CBETA.

OrpaskeHus csera. 3aKoH orpaxkenus. [lnockoe 3epkado.

ITpenomnenne ceera.

Jlunza. DokycHoe paccrosiHue JuH3bl. [locTpoeHue u300pakeHHH, NABAEMbIX TOHKOH JIMH3OM.
Ontuueckas cuna nuH3bL a3 kak ontuueckas cucrema. Onruueckue npudOpsL.

8. KamennapHo-temarnueckoe nuiaHupoeanue (1 rox o0yuenus)

No
Koa-o | llpakTnuec-
3aHs Tema 3ansiTHA p
yacoB | Kasi padora
THS
1. Beoanoe 3anaTue. MHCTPYKTaXK Mo TeXHUKE O€30MacHOCTH. 1
Temnoebie asaenus (14 1)

2. | TIpaktuueckas padora Ne 1 «HMccnenoBanne U3MEHEHHS CO BpEMEHEM 1 1
TEMTIEPATY Pbl OCTBIBAIOIIEH BOJIBD) .

3. Peluenne 3ana4 Ha Temy «M3MeHeHHe BHYTPEHHRH SHSPruu, padoray. 1 1
Pewrenne 3anau Ha Temy «M3MeHeHune BHyTPEHHE SHEpIuy, 1 2
TEIJIONEPEaaYay .

3. [IpakTuyeckas padora Ne 2 «MsyueHue BbIBETPUBAHUSA BOJbl C TCUCHUEM 2 2
BPEMEHH»

6. Jxcnepumentanbhas padota Ne 1 «HMccnenosanue aMophHBIX Te» 1 2

H3menenne arperaTHeIX cocTosinui BemecTra (10 1)

7. DkcnepumenTanbHas padora Ne 2 «Mccnenosanue TemriepaTypol 1 1

MIaBJEHHS H OTBEPACBAHH»




DxcnepumMenTaibiast pabora Ne 3 «Mcceneioranue BIasKHOCTH BO3IYyXay

9. OkenepumentanbHas pabora Ne 4 «3aBUCUMOCTb TEMNEPATYPbI KUMEHHS
OT JABIICHUD

10. | Pewenue 3ana4 Ha TeMy « Y IebHAs TEMIOTA MAPOOOPAa3OBAHISD)

11. | Pemenune 3anau Ha Temy « KITJI TenjoBbIx ABUraTeei »

DaeKTpHYecKHe ABJIeHHA (29 1)

12. | DkcnepuMenTanbHas pabota Ne 5 « MccnenoBanue 3IEKTPHIECKOTO
MOJI»

13. | Pewenne 3ama4 Ha TeMy «JJIEKTPHYECKAs LIEMb H €€ COCTABHBIE YacTH»

14, | Dkcnepumentanbhas pabora No 6 «MccneqoBaHue 3NeKTPUIECKOTO TOKA.
I"anpBaHHYeCKHE 2JIeMEHTBI, AKKYMY IATOPbI»

15. | TTpakTryeckas pabota No 3 « M3roTOBIEHHE HIEKTPOCKOTA»

16. | DxcnepumMenTanbHas paborta Ne 7 «ceneqoBaHue 3IeKTPUIECKOM
LIETTH»

17. | Pemnenue 3amaq Ha Temy « CUna Toka. AMIepMeTp»

18. | Pewenue 3amau Ha TemMy « DNIEKTPUYECKOE HANpsikeHHe. BonbTverpy

19. | Penenve 3a/1a4 Ha TeMy « DIEKTPHYECKOTO COMPOTHBIIEHHE

20. | Peuienne 3ana4 Ha TeMy «OQnpese/ICHUE IAPAMETPOB 3IEKTPHHCCKOM
LENU NPH NOCIEA0BATENBHOM H NAPANIESIbHOM COEAUHEHUH
MPOBOJHHKOBY

21. | Pewenne 3ana4 Ha Temy «Pacuer pabOTHI © MOITHOCTH TOKA»

22, | DkcnepuMenTanabHas padora Ne 8 «MccenenoBanue KOAMYECTBA
TEIIOTH], BhIAEIAEMOe IPOBOIHHKOM C TOKOM»

23, | MpaxkTtuueckas pabota Ne 4 «McenenoBanie 1aMrbl HAKaTHBAHHS»

24, | DxcnepumMenTanbHasa pabora Ne 9 « KopoTkoe 3aMBIKAHUE H €0
nocnencTsHA. [InaBkHe MpeaoxXpaHHTEN

25, | Pemenue 3aga4 Ha TeMy «Pacuer 21ekTposHepruu, notpednaemMoii
OBITOBBIMH 3JIEKTPOIIPUOOPAMID

JnekTpoMArHuTHbIE uiBJeHus (7 4)

26. | DkcnepumenTtanbHas pabota Ne 10 «HMcenenosaHue MarHUTHOTO MO
TOKa»

27. | DxcnepumenTanbHas pabora No 11 «/deitcTBUE MATHHTHOIO IO HA

NPCBOAHUK C TOKOM »




28. | IIpaktuueckast pabora Ne 5 «MccenoBanue NpUHIMIA IEHCTBHSI 1 1
JUHAMUKA 1 MUKPO(DOHA»

CeetoBble sBaenus (10 u)

29. | IIpakruueckast padora Ne 6 «MccnenoBanue oTpakeHus CBeTa. 3aKOH 1 1
orpaxenusi. [Tnockoe 3epkano»

30. | DkcnepumenTanbHas padora Ne 12 «MccnenoBanue 3akoHa 1 2
MIPEJIOMJICHHUS] CBETAY

31. | Pemenue 3a1a4 Ha Temy «Pacder pOKYCHOrO pacCTOSIHUS JIMH3bD» 1

32. | Ipakruueckas padora Ne 7 «IToctpoeHre n300pakeHUH, 1aBaeMbIX 1 1
TOHKOH JIMH301»

33. | Ipakruueckas pabora Ne 8 «Onrudeckue mPUOOPHI B IPUPOIEY. 1 1

HUTOrO: 34 36

9. UudopmanuoHHO — MeTOAHYECKOE o0ecredeHHe

1. BhHeypouHas nesTebHOCTh LIKOJBHUKOB. MeTONMYECKU KOHCTPYKTOpP: mocodue ans yuurens/
JA.B. T'puropses, I1.B. CrenanoB. — M.: Ilpocemenue, 2011. — 223 c. -. (CraHmapTbl BTOpPOTO
MTOKOJIEHHS).

2. BmneypouHnas nestenpHOCTh. IIpuMepHbIil 1aH BHEYPOYHOU AEATENbHOCTH B OCHOBHOM LIKOJIE:
nocodue ans yuurens/. BIL Crenmanos, I.B. I'puropreB — M.: Ilpocsewenue, 2014. — 200 c. -.
(CtanmapTsl BTOPOTO MOKOJIEHUST).

3. Paboumne nporpammbr. ®Pusuka. 7-9 kmaccel: yueOHO-MeToamueckoe mnocobue/coct. E.H.
Tuxonosa.- M.:[lpoda, 2013.-398 c.

4. @enepalibHBII TOCYHAPCTBEHHBI CTaHAAPT o00Iero oOpa3oBaHUSI BTOPOTO TMOKOJIEHHUS:
nesitenbHOCTHBIN noaxon [Tekcr]: metogudeckue pekomennauuu. B 3 4. Yacte 1/ C.B.AHanuuesa; noa
o0u1. Pen. T.®.Ecenxosoii, B.B. 3apyounoii, aBt. Betyn. Ctr. B.B. 3apyouna — Ynbsnosck: YUIIKIIPO,
2010. — 84 c.

5. 3anumarenpHas ¢usuka. [lepensman . U. — M. : Hayka, 1972.

6. Xouy ObiTe Kynubunsim. Dnbmanckuii ©.U. — M. : PUL] MK/], 2002.

7. ®usuka ans ysiedeHHbIX. Kubanpuenko A A., Kubanpuenko U.A.— Poctos H//l. | «DeHUKC,
2005.

8. Kak crath yuenbiM. 3aHsatus no ¢usuke s crapueknaccHukoB. A.B. Xyrtopckuii, JLH.
Xyrtopckuii, U.C. Macnos. — M. : I'nobyc, 2008.

9. ®@poHTanpHbIe JNabopaTOpHbIE 3aHATHS MO ¢usuke B 7-11 kiaccax oOmeoOpa3oBaTeIbHBIX
yupexxnenuii: Kuura nost yuurens./non pen. B.A. Byposa, I'.I'. Hukudoposa. — M. : [Ipoceemenue, 1996.

10. denepanpHBIi TOCYHApCTBEHHBIH 00pa3oBaTeNbHbI CTAaHAAPT [DJIEKTPOHHBIH pecypc].
Pexxum nocryna: http://standart.edu/catalog.aspx?Catalog=227

11. Caiitr Munucrepcra obpa3oBanusi u Hayku Poccuiickoii @enepaunn// opuumanbHbii CaliT. —
Pexxum nocryna: http://Munobpuayku.pd/

12. Metoaunueckass ciyx0a. M3marensctBo «BMHOM. JlaGopatopusi 3HaHMiD» [DneKTpOHHBIN



http://standart.edu/catalog.aspx?Catalog=227

pecypc]. — Pexxum nocryna: http://metodist.1bz.ru/
13. Urposas nporpamma Ha aucke «Jlpakoiia u 3aHuMarteabHas pusuka» [DnekTpoHHbIl pecypc]. —
Pexxum nocryna: http:// www.media 2000.ru//

14. Pa3BuBaroLIue 3JEKTPOHHBIC UIPbl « YMHUKH — U3y4YaeM IUIAHETY» [DJIEKTPOHHBIN pecypc|. —
Pexxum noctyna: http:// www.russobit-m.ru//

15. Asropckas mactepckas (http://metodist.1bz.ru).

16. Anroputmsl peiueHus 3aaa4 no gusuke: festivai. lseptember.ru/articles/310656

17. ®opmupoBanue yMeHHMH ydamuxcsi pemarts ¢usndeckre 3amadu: revolution. allbest.
ru/physics/00008858_0. html
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