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IMosicHuTennHas 3anKcKa

HarnpasnerHocTs porpamMmsl — undposas naGopaTopHs.
YpoBerb nporpaMmbl — 6a30BbIi.

Bospacr obyuarowmxcs: or 14 ner no 15 ner.
Cpox peayzauin nporpaMmsi: 1 rog, 70 yaca.

Pa6o4as nporpamma 3aHATHIT BHEY POUHOIT NEATENLHOCTH 110 BHU3HKE «DKCnepUMeHTaNbHas pusrKa
W PCUICHHE 3anay» NPEAHA3HAYEHA AN OPraHM3alMd BHEYPOYHOM AEATENbHOCTH Obywarowmmxcs 8
xnaccos MBOY «Maxnesckas COLL». Peannsauns nporpaMmbi 0GecreuHBAETCS HOPMATHBHBIMH
OOKYMEHTAMH:
1. ®enepansHelil 3akoH or 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O6 oOpa3oBaHuH B
Poccnuiickoit denepaumu» (¢ uam. u nom., BeTym. B cuny ¢ 01.09.2020).
2. Tacnopr waunoHanbHOro npoekta «OBpasoBaHHe» (yts. mnpesuauymom Cosera npu
Tlpesunente PO mo crpaTernueckoMy pPasBHTHIO H HALMOHANBHBIM npoekTam, nporokon ot 24.12.2018 Ne
16).
3. TocynapcrBenHass mporpamma Poccuiickoit Qenepaumn  «Passurne obpazoBaHua» (yTB.
Ilocranosnenuem Ilpasutennctea P or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKAEHHN
ToCy IapCTBEHHOM nporpamMmbl Poccuiickoll ®enepauuu «PassuTie 06pazoBaHms».
4. Ilpodecchonanbubii craupapt «Ileparor (memarorwveckas AESTENBHOCTb B IOOLIKOJIbHOM,
Ha4anbHOM obwem, OCHOBHOM ofwieM, cpenHeM ofweM obpasoBanuu), (Bocnurareinb, y4uTens)» (ped. ot
16.06.2019) (TTpuka3 MuHHCTepCcTBa TpyAa M COLManbHOM 3amuTtsl PO ot 18 oxTs0ps 2013 r. Ne 544H, ¢
H3MCHCHWIMH, BHECEHHBIMM NpUKa3oM MuHHCTEPCTBA TpyAa M cousawmutel PO or 25.12.2014 Ne 11155 u
or 5.08.2016 r. Ne 422n).
5. Meronuteckne peKOMEHIALHU 1O CO3NAHHIO M (QyHKLMOHHPOBAHMIO B OGLIEO6Pa3OBATENbHBIX
OpraHHM3aUMsX, DPAacClONIOXKCHHBIX B CEJBCKOM MECTHOCTH M MaJbIX TOpOAax, LEHTPOB 0Opa3oBaHHA
ECTECTBEHHO-HayYHOH M  TEXHONOrH4eckoi HanpasneHHocTeit («Touka pocrtan) (YTeepxaeHsI
pacnopsuxenem Munucrepersa npocsewenns Poceuiickoit ®enepaumu ot 12 susaps 2021 r. NeP-6).
6. Meronnyeckne pEKOMEHAAUMA MO CO3NAHHI0 H (DYHKLHOHMPOBAHMIO NETCKHX TEXHONApKOB
«KBanropuym» Ha 6ase obLieobpasoBaTeNbHEX opraHu3almii (yTB. pacnopskenneM MuHHCTEpCTBa
npoceeinenns Poccuiickoit @enepaunu ot 12.01.2021 Ne P-4),
BreypouHas nesarenbHOCTb sIBAAETCA COCTABHON 4acThIO 0GPa30BATENLHONO NPOLECCA M ORHOMN U3
¢opm oprannzaumn csobonHoro Bpemenu ofyuatrommuxcs. B pamkax peamusaumu ®IOC 000
BHEYPO4Hasd MAEATEJbHOCT — 3TO 00pasoBaTenbHas AEATENbHOCTb, OCYLUECTBAseMas B (opmax,
OTJIMYHBIX OT yPOYHOH CHCTEMbI OOYHEHHS, U HATIPaBNIEHHas Ha NIOCTHXEHHE TIAHHPYEMbIX Pe3yJIbTATOB
OCBOEHHMs 00pa3oBaTeNbHBIX INPOrpaMM OCHOBHOrO ofwero ofpasopanus. Peammsanus paboueit
TPOrpamMMbl 3aHATHH BHEYPOYHON AEATENLHOCTH MO (u3nke «DKCNEPUMEHTANbHAS PU3UKA M PELISHHE
3a/a4» CocoOCTBYET 001EHHTENIICKTYAIbHOMY HaNpaBleHHIO PA3BUTHIO INYHOCTH 00y YAKOIHXCH 8-X
KJIACCOB.

®usnyeckoe obpasosanue B cucteme obwero M cpeaHero o6pasoBaHus 3aHMMAET ONHO M3
BEMyLIMX MECT. SIBNAsCH HyHOaMEHTOM HayYHOro MHPOTIOHHMAHHS, OHO CNocoGCTByeT GOpPMHUPOBaHNIO
3HaHHI 00 OCHOBHBIX METONAX HaYYHOrO MO3HAHMS OKPYXAIOLLEero MHpa, GyHIaMEHTATbHbIX Hay4HbIX
TEOpHii W 3aKOHOMEPHOCTEH, (POPMHPYET y yuaIMXCH YMEHHS WCCNENOBaTh W OOBSCHSTH SBNEHHS
TIPHPOABI Y TEXHUKH.

Kak mkonbublii mpenmer, Qu3snka o6najaeT OrpOMHbBIM TyMaHHTAPHBIM TOTEHLHAIOM, OHA



AKTHBHO ()OPMHPYET MHTENNEKTy ANIbHbIE 1 MHPOBO33peHYECKHE KaueCTBa auuHocTH. duddeperunanus
TIPCANONATACT TAKYI0 OPraHM3AUMIO NpOLeCcca OByueHHs, KOTOpas YYHUTBIBAET HHAMBHAYATbHbBIC
OCOGEHHOCTH ydYaluXcst, MX CNOCOBHOCTH M MHTEPEChI, JIHYHOCTHBIH onbIT. Judpdepenuuanns
obyywenust ¢usnke nossonser, ¢ oxHOl CTOpOHEI, obecreuuTh 0a30BYI MOATOTOBKY, C Ipyroi —
YROBJIETBOPHTE MOTPEOHOCTH KaXIOTO, KTO TPOSBIISET WHTEPEC U CMIOCOOHOCTH K MPEAMETY M BBIXOAUT
33 PaMKH H3y4eHHst GH3HKH B WIKONLHOM Kypee.

2. lHenu Kypca

Onupasce na uHauBMAY anbHbIE 06pasoBaTenbHbie 3aMpoChl H CIOCOBHOCTH KAXIOro peberika npu
PeaNH3alUK MPOTrpaMMbl BHEYPOYHON JesSTENbHOCTH Mo busuxe «OkcnepumenTanbHas Qusuka u
PEeLICHHE 3a7ay», MOXHO NOCTHYb OCHOBHOH WenH — Pa3BHTb y 00y4yalolHXCA CTpeMieHMe K
RajbHeiflneMy  camoonpeaeseHHuio, HHTEJUIEKTYANbLHOH,  HAYYHOM H  NpaKkTH4YeCcKoi
CAMOCTOATENBHOCTH, MO3HABATENLHON AKTHBHOCTH,

Hannast nporpamMma nossonser O0y4YaOMUMCSt 03HAKOMMTECA C METORHKONW OpraHHW3auuM W
TIPOBENCHNS IKCIIEPHMEHTANBHO-HCCIINOBATENbCKOI NEeATEILHOCTH B COBpEMEHHOM y4ebHOM mpouecce
10 QH3UKe, O3HAKOMMTBCS CO MHOTHMH MHTEPECHbIMU BONIPOCaMH QH3NKM HA NaHHOM JTane obydeHus,
BIXOIALIMMHU 38 PAMKH IIKONBHOA NMPOrpaMMBbl, PACIIHPHTD LETOCTHOE npexacrasiaeHue o npobneme
AaHHOH Hayku. DKCIEPUMEHTANIBHAN NeSTeNbHOCTD Oyner cnocoGCTBOBATh PAa3BUTHMIO MBICTHMTEIbHBIX
onepauyii u oS1eMy HHTENIEKTYaANbHOMY Pa3BUTHIO.

He menee BaxnbiM daxtopoM peanusaumu nanuoit NpOrpammel sBISETCA CTPEMIEHUE PA3BUTh Y
YHAUHXCS yMEHHE CAMOCTOATENbHO PaboTaTh, MyMaTs, 3KCNEPUMEHTHPOBATb B YCJIOBUAX LIKOJbHOM
MabOpaTOPUM, a TakkKe COBEPIIEHCTBOBATH HABELIKY apryMeHTanuu coOCTBEHHOH NO3HIMM TIO
OmpenenéHHeM Bonpocam. Conepxkanue mporpamMMul COOTBETCTBYET IMO3HABATENLHLIM BO3MOXHOCTAM
IIKONLHUKOB ¥ MPENOCTABISET WM BO3MOXHOCTH PaboTaTh Ha YPOBHE TMOBBIIEHHBIX TPeOOBAaHMIA,
Pa3BuBas y4ebHyro MoTHBauuw. ComepkaHne 3ausTHii BHEYPOYHOM AEATENLHOCTH NPENCTABASET COOOi
BBCACHHC B MHp SKCNCPHMEHTANbHOH (U3MKH, B KOTOPOM yHammecs CTaHYT MCCJICAOBATEISIMH MU
Hay4aTbCA NO3HABATL OKPYKAKOLUMH MX MMP, TO €CTb OCBOAT OCHOBHbIE METOLbL Hay4HOro nosHauua. B
YCIOBHAX peanHsaluuy 0Gpa3oBaTENbHOM MPOrpaMMBI LIMPOKO HCIIONB3YIOTCS  METOABl y4yeGHoro,
MCCNIENI0BATENBLCKOTO, MPOOJEMHOrO 3KChepuMenTa. PebéHOK B MpoLecce TO3HaHMs, mpHOGpeTas
HYBCTBEHHBIH (()eHOMEHOJIOrHYECK i) OTBIT, NepexuBaeT TIOJTYYEHHBIC OLUYIEHHS H BNECYATIEHHs. DTH
MEPEXUBAHHS NMPOOYKAAIOT U MOBYKAIOT MPOLIECC MBILITEHHS, Crieunduueckas dopma opranusanmu
TIO3SBOJIACT yHAIIUMCH O3HAKOMHTBLCS CO MHOTHMH MHTEDECHBIMH BONIPOCAMH $usukn Ha nanHOM 3Tane
00y4eHHs, BBIXOAALWINMHU 33 PAMKH LIKOJbHOI TIpOrpamMbl, paClIMPUTL LETOCTHOE NMPEACTABICHHE O
npobiieme nanHOH Hayku. [eTH nonyuawmt NPOdECCHOHABHBIE HABbIKH, KOTOpble CnocoGCTBYOT
AajbHenlel COUMaNbHOM aganTaumu B 0OILECTBe.

Leitbro nporpaMmel 3aHATUI BHEYPOUHON AESTENLHOCTH TI0 $usmke «IxcnepuMeHTanbHas ¢busnka
Y pellIeHNe 3a1au», NI YYaluXcs 8-X KIacCOB ABJISIOTCS:

" PaSBATHE y YHAMXCA TIO3HABATENBHBLIX HMHTEPECOB, HHTE/UIEKTYANBHBIX M TBOPYECKHX
COCODHOCTE! B MpOLECCe PEelIeHHs NPaKTHYECKHX 3a1ady H CaMOCTOATENILHOIO NMPHOOPETEHH HOBBIX
3HaHMIA,

*  ¢opmuposanue u passurue y YHaLNXCA K04CBbIX KOMNETEHUMIA: yueGHO-N03HABATENbHbIX,
MH(OPMALHOHHO-KOMMY HUKATHBHbIX, COLMaNbHLIX, M KaK CJEACTBHE KOMNETEHLMH JMYHOCTHOrO
CaMOCOBEPIIEHCTBOBAHUS,

*  (OpMUpPOBaHHE NPENMETHBIX U METANPEIMETHBIX DE3YNLTATOB OOYueHUs, yHUBEpPCANbHbIX
YHEOHBIX AefCTBHiI;



* BOCNHTaHHE TBOPYECKOM JHMYHOCTH, CNOCOGHONW K OCBOGHHMIO MEPENOBLIX TEXHONOTMH U
CO3/IaHHIO CBOUX COOCTBEHHBIX Pa3paboTOK, K BEIABHKEHHIO HOBBIX HAEH M TIPOEKTOB;
* peanMsauMs ACATENBHOCTHOrO MOAXOAAa K NMpeAMETHOMY OOYYEHMIO Ha 3aHATHAX BHEYPOYHOMH
AEATENIbHOCTH 10 PU3MKE,
Oco6eHHOCTEIO BHEYPOUHOI AEATENBHOCTH 1O QU3MKE B paMKkax KPY>KOBOH paGoThl sBAsercs To,
4YTO OHAa HanpaBieHa Ha MOOCTIKEHHE oOfyualomumucs B Oonpliefl CTENeHH JHYHOCTHBIX M
METanpenMeTHbIX Pe3yJIbTATOB,
3. 3apgauu Kypca
A peanusaumn ueneit kypca TpebyeTcs pelueHue KOHKPETHBIX MPaKTUYECKuX 3anad. OCHOBHbIE
3a1a4i BHEYPOUHOM JeATENbHOCTH 110 GUIUKHK:
* BBIIBIEHUE HHTEPECOB, CKJIOHHOCTEH, CIOCOGHOCTEMH, BO3MOXHOCTEH YYaIlMXCs K Pa3iH4HBIM
BHJIaM JIEATENLHOCTH,
* (QopmrpoBanme NpencTAaBNEHUS O SBNEHUAX M 33KOHAX OKPYXKAKOUIETO MHUPA, C KOTOPHIMH
IIKOJTbHHKY CTAJIKHBAIOTCS B MOBCEAHEBHOM KU3HU,
*  $opMHpOBaHNE IPEACTABNEHHS O HAYYHOM METOJE NIO3HAHU,
- *  PasBUTHE MHTEPECA K UCCIIEROBATENBCKOM NEATEbHOCTH;
*  PasBHTHE OMbITa TBOPYECKOH AEATENBHOCTH, TBOPUECKHX CIOCODHOCTEI,
* Pa3BUTHE HABLIKOB OPTaHM3ALMH HAYYHOrO TPyAa, PaboThl CO CIOBAPAMH M SHLUMKIONEAUSIMY;
* CO3/laHHEe YCIOBUH Ui peanus3alliyd BO BHEYPOYHOE BpeMsl MPUOOPETEHHBIX YHHBEPCATbHBIX
y4eOHBIX NEHCTBHIL B yPOUHOE BPEMS,

¢ PasBHTHE OIbITAa HeOPMaTBLHOTO OOINEHNS, B3AUMOLEHCTBHUSL, COTPYAHHYECTBA, a
pacmmupeHye paMoK OOLIEHUs ¢ COLIMY MOM;

*  ¢opMupOBaHME HABHIKOB MOCTPOGHHS (HU3MYECKMX MOZReNeH ¥ ONpenesNeHHs IPaHML HMX
IIPUMEHHUMOCTH;

* 'COBEPLICHCTBOBAHHE YMEHHMH NPUMEHATL 3HAHUA N0 GHU3MKE ANA OOBACHEHMS SIBJICHHIA
TIPHPOJIb], CBOHCTB BEIIECTBA, PELICHNs (U3MYECKUX 3a/1a4, CAMOCTOSTEIIbHOrO NPHOOPETEHNA H OLEHKH
HOBOM uH(OpMALMU (UHYECKOrO CONEPKAHHS, MCIONB3OBAHMSA COBPEMEHHBIX WH(OPMALHOHHBIX
TEXHOJIOTUM;.

* HCHONB30BaHWE NPHOOPETEHHBIX 3HAHHI W YMEHHI JUIsl PELIEHHS TIPAKTHYECKHX, KU3HEHHBIX
3anad;

* BKIIOYEHHE y4YalWXCA B DPa3HOOOPAasHYIO NEATENBHOCTb. TEOPETHUYECKYIO, NPaKTUYECKYIO,
AHANMTUYECKY IO, TIOMCKOBYIO;

*  BbIpabOTKa THOKHX YMEHHI! IEPEHOCHTD 3HAHKMSA N HABBIKM Ha HOBbIE QOPMEI yueBHOIM paborsr;

* pa3sBuTHE COOGDA3HTENBHOCTH M OBICTPOTHI PEAKLHMHM NPH PELUEHMH HOBBIX DPAa3HYHBIX
¢usHUeckix 3a1ay, CBA3aHHBIX C MPAKTHUECKOM AESATENbHOCTHIO.

4. Meroaw! 06y1erns 1 GOPMbI OPraHH3ALHH AEATENBHOCTH 00y AKX CH

Peannsaums nporpammbl BHEYpOYHOH nesTenbHOCTH «PH3HKAa B 3amauyax M IKCIEPHMEHTAX»
TIpEANONaraeT MHAMBUAYAIbHYI0 M IPYnnosyio pabory ofyuaromuxcs, NiaHUpOBaHHE M NPOBEAEHHE
UCCIIEI0BATENBCKOrO SKCMEPHMEHTa, CaAMOCTOATENbHBbI COOp AaHHBIX IJIA peIleHHs NPaKTHYECKHX
3ajia4, aHaj¥3 M OLIEHKY IOJIy4eHHBIX Pe3yJIbTaTOB, M3rOTOBJIEHHE mocoOuit m moxeneir. Ilporpamma
NpEefyCMaTpPHBAET He TONbkO Ofywarouke W pasBHBAIOIIME LENH, €8 peayBauus CIOcoBCTByeT



BOCIIH > i1 ¥ ¥ 1
TAHNIO TBOPYCCKOH JIIHYHOCTH ¢ AKTHBHOH KH3HEHHOMN TO3MuMei] Bricokmx PE3yJIbTaTOB MOIYT

AOCTHYD B 1AHHOM Ciiyuae He Toabko YHCHHKH C XopoLueil WKOAbHOM YCHEBAEMOCTBIO, HO M BCe
UCICYCTpCMACHHbIC aKTHBHBIE pebsTa, YK€ caeaplume cpoit npodeccHonabHbIi BBIOOp
5. Maanupyemuie pe3ynanTaTni
JocTikenne IAHUPYEMBIX  PE3YIbTATOB B OCHOBHOI IIKOJIC MPOHCXOAHT B KOMIJEKCe
ucn?;xhsouanm HETLIPEX MEKMCLUMIIHHAPHBIX yye6HbIx rnporpamym («dopmuposatine YHHBEpCaJIbHBIX
YHCOHBIX  NICHCTBUIY, «DopMupoBaHue HKT-komnerentHocTu O0yHaroWHxcs», «OCHOBDI y4ebHo-
HCCIICAOBATEIBCKOI H NPOCKTHOI ACATEIILHOCTHY, « OCHOBBI CMBICJIOBOIO YTCHHS I paboter ¢ TekcTOMY)
1 Y4eOHBIX MporpaMM no Bcem NpCAMETaM, B TOM uynucne no ¢usike. [locre H3YUYCHHA NpOrpamMMbl
BHEYPOUHON AesTeNbHOCTH «DKCnepuMenTatbHas Pu3nka i pelenne 3anayu» obyuyaroumecs
" CHCTEMATH3NPYIOT — TeopeTHuecKHe  3HaHNs  u YMEHHSI MO pelIeHHIO  CTaHAapTHLIX,
HECTANNAPTHLIX, TEXHHYECKHX M ONHMMHATHLIX 34124 PasNMYHBIMH METOAAMH,
* BLIPAOOTAIOT MHAMBHAYANLHBI CTHL peueHns Gu3nyeckux 3aau,
' COBCPLICHCTBYIOT YMEHHA HA MNPAKTHKE MOJNb30BATLCS NpHUOOPAMH, MPOBOAHTL H3MEPEHA

(H3HYECKHX BeauHy (OmpenenaTe UeHy HeneHHS, CHHMATDL MOKa3aHHs, COOMONATL MpPABHIA TEeXHHKH
OezomacrocTi),

Hay4arcs nonp3oBaThCs mpuOOpamu, ¢ KOTOPBLIMM HE CTAaIKHMBAIOTCA Ha YpoKax QH3HKI B
OCHOBHOI1 LIKO!1E,

* PazpadoTatoT H CKOHCTPY HPYIOT npuOOpLl M MOZENH Ans nocaenykoLweit paboTbl B kaOuuere
(GH3UKH

* COBEPINEHCTBYIOT ~ HABLIKH  MHCLMEHHOH M yCTHOI peds B npouecce  HanucaHHs
HCCJINIOBATEILCKIX PabOT, HHCTPYKUHIT K BBIMOJHEHHBIM MOENAM 1 npubopaM, Npu BBICTYIUIEHHAX Ha
HAYUHO — [IPAKTHYECKIX KOH(CPEHUMAX PasJIMuHBIX yPOBHET]

* OHPCACJAT JA/IbHCHLUCE HANPABACHHE pPa3sBHTHA CBOMX cnocobHocTed, cdepy HayuHbix
HHTCPCCOB, ONpeAcaaTcs ¢ BbIOOPOM a/ibHElIIero o6pa3oBaTeNbHOro MapuipyTa, nanbheiiwero npodns
0OyUeHHst B CTapiueii wkone.

IIpeostemuniuu pesyanmamaru nporpammer BHEYPOUHOH IEATETbHOCTH SIBASIOTCS

L yMeune nonb3oBaThcsi METOAAMH HAyUHOrO MO3HAHILA, NPOBOAMTbL HAO/OJEHHS, MIAHHPOBATH
It IPOBOAMTE JKCIIEPHMEHTBI, 00pabatTbiBaTh Pe3y InTaThl H3MEpeHitii,

2. Hay4HTBHCA I10JIb30BATHCS H3MEPHTC/bHBIMHU npidopamu (BEChI, HHAMOMETP, TEPMOMETP),
COOHPATL HECIOKHBIE DKCIIEPHMEHTANLHbBIE YCTAHOBKH IS NPOBEAEHILA NPOCTEIILIMX ONbITOR,

3 pasBUTHE 3JEMEHTOB TEOPETHUYECKOrO MbIWICHHS HA OCHOBE bopmitposania  ymeHuil
YCTaHABINBATL (DAKTbI, BBIAC/ATL NABHOEC B 13YUaeMOM SBACHMM, BbIABIATH NPHYHHHOCEACTBEHHblE
CBA3H MCKIY BCITHUIHAMH, KOTOPbIC IO XapaKTCPH3YIOT, BLIABHIATH FHIIOTE3EL, dopMy n1poBaTE BLIBOILL,

4. pasBuTHE KOMMYHHKATHBHLIX YMEHIIT AOKIaabIBaATL O Pe3ybTaTax JKCMEpHMEHTa, KpaTko M
TOUHO OTBEHATH HA BONPOCLI, HCIO1b30BATh CIPABOMHYIO JIMTEPATYPY I APY FHE HCTOUHHKH HHpopma i

Memanpeodstemuviyu pesy.tomamartu nporpamisl BHCYPOUYHOMH ACATEIbHOCTH SIBASKOTCS

1 oBjanenue HaBbLIKAMI CAMOCTOSTENBHOTO MPHOOpeTeNHA HOBBIX 3HAHMIT, OpraH3aLiI yueOHOIi
ACATENLHOCTH,  MOCTAHOBKK  UeNel, MJIaHHPOBAHHS, CAMOKOHTPONS M OLEHKH pe3yabTaToOB CBOEIT
ACATENLHOCTH, yMEHHAMH NPEABHACTH BO3MOKHBIE Pe3y/IbTaThl CBOHX AefiCTBHIA,

2 npHoOpeTeHie OIbITa CaMOCTOATENLHOTO NOMCKA AHAM3A It orbopa wuHdpopmaLH ¢
HCTIOAL30BAHNEM  PasHYHBIX HCTOYHHKOB M HOBBIX HHMOPMALMOHHBIX TEXHOJOIHI JUIA  pelueHis



AKTIBHO (POPMHPYCT IHTENICKTY A/ IbHbIE i1 MHPOBO33pPCHYECKIE KaiecTBa TnuHocTit updeperunaws
npc;_lnonaracr TAKYIO  OpraHH3aUMIO npouecca O0y4eHHA, KOTOPAs yuYUTbIBACT HHAHBHY a/1bHbIC
OCODEHIOCTH  YHALUHXCA, HX CMOCOGHOCTH M HHTEpeCbl, JAHYHOCTHLIE ONbIT Hubdepenunaunsa
obyuenns ¢usnke nossoaser, ¢ ojnoii CTOpOHLI, obecneunTs 6a3oByio MOATOTOBKY, € ApPYroH
Y/OBIETBOPHTL MOTPEOHOCTH KAKIOTO, KTO MPOABIAET HHTEPEC U CTOCOBGHOCTH K MPEAMETY H BEIXOHT
3a paMKH H3yueHHs QH3NKIT B IKOJILHOM Kypce
2.  Heau Kypca
Onupasice Ha uHAMBUAY aTbHBIE 0GPa30BATENbHbBIE 3aNpOChl M CNOCOOHOCTH Kaka0ro peGeHka npu
PCATHZALUNI NPOrPaMMEL  BHEYPOUHOI  JeATENbHOCTH Mo (H3HKE « IKCIEePHMEHTAIbHAS usuka u
PEMICHIC 33713, MOKHO JOCTHYbL OCHOBHON UeNH — pa3sBHTL Yy oGy4alOWIHXCH CTpeMJeHHe K
AdabHelemy CaMoonpeaenennio, HHTELTEKTYANBLHOI, HAYUHOI H NPaKTHYECKOM
CAMOCTOSATENBIOCTH, MO3HABATEALHOH AKTHBHOCTH

/lannas nporpamma no3BoaseT oByuqaloUMMCH O3HAKOMHTHLCS C METOMIHKOI OpraHH3auMH H
HPOBEACHHSA OKCIEPHMEHTANLHO-HCCIIEI0BATE/ILCKOI A€ATENILHOCTH B COBPEMEHHOM yueBHOM rpolecce
1o Qr3iKke, 03HAKOMUTLCS CO MHOTHMH HHTEPECHBIMH BOMpocaMH QH3HKH Ha JaHHOM JTane odyuenus,
BRIXOIAILIMMIT 32 PAMKH IIKOJIbHOH MPOIPaMMBbl, PaCUIHPHTh LICIOCTHOE MPEACTaBICHHE O Npodicme
AQHHOH HayKH DKCHEPHMEHTA/IbHAs ACATELHOCTb OyIeT CNOCOGCTBOBATL PA3BUTHIO MBICAHTEbHBIX
onepawiii 1 o0eMy HHTeUIeKTYalbHOMY pa3BHTHIO
He meHee BakHbIM (BAKTOPOM peani3alimt QaHHON NPOrPaMMBbl SIBASETCH CTPEMIEHHE Pa3BITh Y
YHALNXCsl yMCHHE CaMOCTOATENbHO padoTaThb, AyMaTh, IKCNEPHMEHTHPOBATL B YCIOBHSX LIKOIbHOMN
71a00paTopuH, a Taxke COBEPIUIEHCTBOBATL HABBIKH apPryMEHTALHH COOCTBEHHON MO3MIHH Mo
onpenenennbiM Bonpocam Conepikanue nporpamMMbl COOTBETCTBYET MO3HABATETLHBIM BO3MOKHOCTSAM
UIKOJIBHIIKOB M TIPE10CTABJIAeT MM BO3MOXHOCTH PaboTaTh Ha ypPOBHE MOBBILIEHHBIX TPEOOBAHMIA,
pa3siBas yueOny1o morssauio Conepxanne 3aHATHIT BHEYPOHHOIT IEATEILHOCTH IPEACTABANAET COOOIT
BBEICHHE B MHD 3KCIECPHMEHTANbHON (QH3HKH, B KOTOPOM YHAIINECS CTaHYT HCCJICIO0BATEIAMIH I
Hay“aTbCs MNO3HABATH OKPYKAOLUHMA HX MHP, TO €CTb OCBOAT OCHOBHBIE METOAbI HAY4HOIO NO3HaHIs B
YCIIOBHSX peani3auiy  00pa3osaTelbHOH MNpOrpaMMbl LIHPOKO HCIHOAB3YIOTCS METOAbl y4eOHOro,
HCCIEN0BATENBCKOTO,  MPOOJIEMHOrO  JKCmepuvenTa. PebeHok B mpouecce nosHanus, npHoGperas
4y BCTBEHHBIH ((QeHOMEHONOrHYECKHIT) OMbIT, MepeXKHBAET MONYUEHHbIE OLLYLLEHNS i BNeYaTIeHHs DTH
nepexMBaHNs MPodyKAAI0T u nodyxnatoT npouece mbiwaeHns. Crneunduueckas Gopma OpraHi3an
M03BOJIACT YHAUHMCs O3HAKOMITBCS CO MHOTHMH MHTEPCCHBIME Bonpocamit GH31KM Ha JaHHOM 3Tane
o0y4eHiis, BEIXONAMMI 33 PAMKH LUKOJIbHOM MpOrpaMMbl, PaCIHPHTL LEJOCTHOE MPCACTABICHHE O
npodzieme aanHOi Haykit JleTH noay4aloT npodecCHOHAIbHBIC HABBIKH, KOTOPbIE CMOCOGCTBYIOT
AanbHeHweil CounalbHOH agantauin B obwecrse.

Lle.tbso mpOrpaMMbl 3aHATII BHEYPOUHOIT NEATEABHOCTH MO Gu3itke «IKenepHMeHTaIbHas DH3iKa
W pellieHHe 3a1a4u», A1 yHauuixcs 8-X KnaccoB ABASIOTCS:

*  paspiTHE y YYAlNXCA TO3HABATENBHLIX HHTEPECOB, HHTEIEKTYATbHBIX W TBOPUYECKIIX
CrIoCOOHOCTEN B MPONECce pelieHis NMPAKTHYECKHX 3a/1a4 H CaMOCTOSTENLHONO NPHOOPeTEeHIs HOBbIX
3HAHMHA,

*  (OpMHPOBAHHME H Pa3BHTHC Y YYALIMXCH K/HOUCBbIX KOMICTCHUHIT y4COHO-N03HABATECAbHBIX.
HH()OPMAUHOHHO-KOMMY HHKATHBHbIX, COLHAJIBHBIX, H KaK CIEACTBHE KOMIICTCHUMI AMYHOCTHOIO
CaMOCOBCPLUCHCTBOBAHHS,

* ¢opmHpOBaHuEe NpeAMETHBIX W METAaNpeIMETHBIX Pe3yIbTAaTOB O0YueH:s, YHUBEPCANBHBIX
yueOHbIX AeHCTBI,




*  BOCOHTAHHE TBOPYECKOH JIHYHOCTH, CMOCOOHOI K OCBOEHHIO MNEpPeNOBbIX TEXHOMOrHI H
CO3/1aH IO CBOHX COOCTBEHHBIX Pa3paboTOK, K BBIABHKEHHIO HOBBIX HAEIT H POCKTOB;
*  peannsaums ACATENbHOCTHOrO MOAXOAA K MPEAMETHOMY OOYUYEHHIO HA 3aHATHAX BHEYPOUHOIT
NEATEJIbHOCTH 10 (PH3HKe,
OcoBeHHOCTBIO BHEYPOUHOIT AeATELHOCTH M0 (BH3HKE B PAMKAX KPYIKKOBOI paGoThbl SBASETCS TO,
YTO OHA HanpaBjieHa Ha AOCTHXKeHHE obyualowmnmics B Ooibluel CTeneHd JHYHOCTHBIX M
METanpeaMEeTHbBIX Pe3yJIbTaTOB.
3. 3apaum kypca
Jns peannszaunn ueneii kypca TpeOyeTcs pelieHne KOHKPETHbIX NMPakTHYeCKHX 3ana4. OCHOBHbIE
3ana4il BHEYPOYHOIT AEATENbHOCTH N0 PUIHKH:
*  BBbIABJIEHHE HHTEPECOB, CKJIOHHOCTEH, CNOCOOHOCTENH, BO3MOKHOCTEH YHaLIHXCS K Pa3IHUHbIM
BH/aM JIeATENIbHOCTH,;
* (opmupoBanne npencTaBieHHs O ABEHMSAX M 3aKOHAX OKPY’KAIOLIErO0 MHPA, C KOTOPbIMH
INKOJILHHKH CTAJIKHBAIOTCS B IOBCEHEBHOIT KH3HH,
*  QOpMHPOBAHHE MPEACTABJIEHHS O HAYYHOM METOAE TO3HAHMS,
*  pasBHTHE MHTEpEcAa K MCCNEN0BATEbCKOI AEATENIbHOCTH,
*  PAa3BHTHE OMbITa TBOPYECKOI AEATENBHOCTH, TBOPYECKHX CTOCOOHOCTEIT,
*  PasBHTHE HABLIKOB OPraHH3aLMH HAYYHOrO TPyaa, paboThl CO CIOBAPAMH H SHUHKJIONEAHAMH,
* CO30aHHe YCNOBWIl I peanH3alHd BO BHEYPOUHOE BpeMsi MPHOOPETEHHBIX YHHBEPCATbHbBIX

y4eOHbBIX 1eHCTBHIT B yPOUHOE BpeMH,

*  pasBUTHE onbITa HeOpPMaNbHOro OOLLEeHHs, B3aHMOAEHCTBHS, COTPYAHHYECTBa,
pacuiHpeHHe paMOK OOLLEeHHS C COLIHY MOM;

* (QopmupoBaHHe HABBIKOB TMNOCTPOEHHS (H3HYECKHX Moaeneil H OnpeaeseHHss TpaHHLl HX
NPHMEHHMOCTH;

* COBEpUIEHCTBOBAHHE YMEHHH TPUMEHSTb 3HaHuA MO (GH3MKe AN OOBACHEHHS SBJICHHIT
MPHUPOALI, CBOMCTB BELIECTBA, PeLICHHSA (PU3HYECKHX 3a1ay, CAMOCTOATENILHOTO NPHOOPETEHHS H OLEHKH
HOBOI HHpOpMauHH (H3HYECKOrO CONAEPKAHHSA, HCIIONB30BAHHSA COBPEMEHHBLIX HH(YOPMALIHOHHBIX
TEXHOJIOTHIT,

*  HCMOJb30BaHHE NPHOOPETEHHBIX 3HAHHI M YMEHHH JUIS PELUEHHS MPAKTHYECKHX, YKH3HEHHBIX
3ajay,

*  BKJIIOYEHNE YWYALHXCA B PasHOOOPa3HYlO NEATeNbHOCTb. TEOPETHUECKYI, MpPaKTHUYECKYIO,
AHATIMTHYECKY 10, MOHCKOBY 10,

*  BbIpabOTKA rHOKHX yMEHHIT IEPEHOCHTD 3HAHHS 1 HABBIKI HA HOBble POPMbI yueGHOIT paboTbl,

*  pasBuTHe COOOPA3HTENBHOCTH M ObICTPOTBI PEAKLit NPH  PELIEHHH HOBBIX PA3MH4HbIX
Gm3nueckux 3aaay, CBA3aHHbIX C NPAKTHYECKOIl AEATEIbHOCTbIO.

4. Metoanbt o6yuennss H (OPMbI OPraHH3ALHH AESATEABHOCTH 00y YAIOLHXCSI

Peaysatiis  nporpamMMbl  BHEYPOUHOIT JeaTenbHOCTH «Di3iKa B 3a7a4ax M IKCTEPHMEHTAx»
NPEANONAraeT HHAHBHIYANbHYIO M TPYNMoByrd paboTy oOyuarouuxcs, MIaHHPOBAHHE W TPOBENCHHE
HCCJICA0BATENLCKOIO IKCIEPHMEHTA, CAMOCTOSITEbHbIT COOP HAHHBIX I PELIEHHS MPAKTHYECKHX
3ajatl, aHalH3 1 OLEHKY MOJYYEHHBIX pe3yJbTaTOB, H3rOTOBAEHHE MocoOHii 1 moneneit. ITporpamma
MPEAyCMATPHBAET HE TOJLKO OOyHalOWHE M Pa3BHBAIOLLHE UEAH, €€ peanisauus cnocodcTByeT




3, JaeRTpuueckue sipaenns (29 u)

Onextpusauns  Ten.  JIBa  pona  dMEKTPHUECKHX 3apsanos.  TIposomHiki, — oAeKTpHKH 1
NOJY NPOBOAHUKH.  B3aMONCHCTBIEG  3aPSKCHHBIX  Ten.  DACKTPHYECKOE nose.  3aKow COXPAHCHII
3JICKTPIYECKOrO 3apsaaa

JUICKPETHOCTD 2JIeKTPHYECKOrO 3apsia. Diektpon. CTpoeHite aToMon

OACKTPHYCCKHiT  TOK  [anbBAHHYCCKHME  3/€MCHTBI AKKYMYJISTOPBL.  DJIeKTpHucckas  Uelb
dnexTpivecknii Tok B merannax. Hocurenn snexTpiveckix 3apSA0B B MOJAYNPOBOAHMKAX, ra3ax u
pacTsopax snertTponiTos. Honynposoaniikosbie npubops. Cina Toka. AMnepmerp

DACKTPHYCCKOC HanpskeHie. Boasryerp.

DNEKTPHYECKOE COMPOTHBIIEHHE.

3akon OMa JuIst yHacTKa dJNEKTPHYECKOIT LerH.

Yaeasroe conporusaetue. Peocratsl [locaenosatesnsHoe 1 NapaIesbHOE COCAIHEHHA NPOBOIHHKOB

Padora 1 mowmocTs Toka. KonHuecTBO TenaoThl, Bhiaeasemoe NMPOBOAHHKOM € TOKOM. CueTumnk
JNeKTpieckoii dnepring. JlaMna nakannsanis. DieKTpoHarpeBaresbible Npuoopbl. Pacuer s1ekTposHepriti,
norpeduasiemoii Srirosbimit anekrponpuGopamu. Koporkoe 3ambikanie. [Tiaskie NpeLoXpaHHTeNn

4. DaexTpovaruutubie sisaenns (7 u)

MarnuTHoe none Toxa. DIEKTPOMATHHTSBI I IX NpHMEHeHIe. 1I0CTOsSHEbIC MArHITBL. MarHimHoe nose
3emait JleiicTBiE MarHHTHOrO NOJS Ha NPOBOAHHK C TOKOM. DneKTpoasHraTesb. JAHHaMHK i1 MUKPO(OH

5. Ceetosble siaenms (10 u)

Herounnkn csera. [pasmonnueiinoe PacnpoCTpaHeHHEe CBeTa.

Otpakenus csera. 3akon otpaxeHns. [Lnockoe 3epkano

[Tpenowvneniie ceera

JlnHsa. ®okychoe pacctosime nmu3bl IlocTpocHue M300pakeHIII, 1aBaeMbIX TOHKOIl JIMH3OII
Onmitieckas cuna minsbl. ['nas kak ontHueckas cucrema OnTHuecKile npHoopsl.

8. Kanenaapuo-temarnueckoe nuanuposanne (1 rogx obyueniis)

Ne
A T Koa-so | [IpakTnuec-
AHA Ma 34aH s
CMAS AT 4aCcoB Kas padora
THSI
] Beoanoe 3anatHe. MHCTPYKTa) no TexHike 6e30nacHOCTH 1
Tennosble siBeHHs (14 4)
2 [IpaxTuyeckas padora Ne | «HMccnenoBaHie H3MEHEHHS CO BpEMEHEM l 1
TEMMEPaTy pbl OCTHIBAIOUIEH BOALIY.
3 PeweHne 3anay Ha Temy «M3MeHEHHE BHYTPEHHCH 3Hepriti, paboray. 1
Pewenie 3ana4 na temy «H3menenHe BHyTpEHHEN SHEPIi, 1 2
TEI10nepeaayar.
3 [IpaxkThuyeckas padora Ne 2 «M3yucHe BbIBETPHBAHMSA BObI C TCUCHHEM 2 2
BPEMEHH
6. IkenepimenTanbyas pabora Ne 1 «Hcecnenosanne aMopdHbIX Ten» 1 2
Hi3menenne arperaTuebIx coctosiniii Bewectsa (10 u)
7 Okcnepnmenranbias padora Ne 2 «HMccneiobanie Temnepary pbl 1 1
M1ABJICHHS 11 OTBEPAEBAHIS




OkcnepuMmenTanbhas padota Ne 3 «Mccnenosanie BiaskHoCTI BO31yXa»

1

9

OKkenepumenTasbtas padota Ne 4 «3aBHcumMocTb TEMIePATYPbl KHIIEHHS
OT dBJICHHS

10| Pewerniie 3ana4 na Temy «YnenbHas Tenaora napooOpa3oBaisy 1 2
1. | Pewenue 3anau Ha Temy « KITJI Tennosbix neirareseii » |
DNCKTPHUYCCKHE siBJIcHMs (29 )

12, | DkcnepumeHTanbHas padota Ne § «Hccenenosasme 31eKTpHUECKOro l !
noss

13. | Pewenrie 3anau Ha TeMy «DMeKTpHYECKas LEMb H e COCTABHDIE YaCTH l

14, | DkcnepumenTanbHas paGora Ne 6 «Mccaenopanite JJEKTPHYECKOro TOKA 1 ]
["anbBanyeckie J1eMeHTDI, aKKy My IATOPb)

IS5 | Tpaktiueckas paGora No 3 «3roToBeH e 31eKTPOCKona» 1 1

16| OxenepumenTansHas padora Ne 7 «MccienoBanue 31eKTpHUYECKOIT l ]
LIEITH»

I7. | Pewenne 3amau Ha Temy « Cuna Toka. AmMmepmeTpy I 1

18 | Pewenne 3anay Ha TeMy «DNEKTPHUECKOE HanpshkeHne. Boasrverpy 1 1

19. | Pewenne 3anay Ha TeMy « DNEKTPHYECKOTO COMPOTHBIEHHEY I l

20. | Pewmenne 3a1a4 Ha TeMy «OnpeneeHue napaMeTpoB 3JIEKTPHYECKOI 1 1
LI MPH 110CIeA0BATEIbHOM H 1apaJliesbHOM COeAHHEHITH
NPOBOAHUKOBY

21. | Peuwenne 3anay Ha TeMy «Pacyer paboTbl H MOLIHOCTH TOKa» l I

22 | DkcnepumenTanbHas pabora Ne 8 «MccenenoBatie konMuecTsa 1 1
TENJIOTbI, BbIAENAEMOE IPOBOIHHKOM C TOKOM»

23, | TIpaktHueckas pabota Ne 4 «HMcenenosanie naMnol HakanuBaHHA» 1 I

24 | DkcnepumenTaibHast pabora Ne 9 « KopoTkoe 3aMblKaHHe i ero 1 2
nocienctsus. [TnaBkie npeaoXpaHuTeTHy

25 | Pewenne 3anay Ha TeMy «Pacuer 91eKTpodHepri, notpednsemMoil 1 |
OBITOBBLIMH 2JIEKTPONPUOOPAMID

DuieKTpoMaranTHbie sisaenns (7 u)

26. | DxenepumenTanbHas padora Ne 10 «Mcenenosanie MariHTHOro noss I |
TOKa»

27 | DxenepumenTanbhas padora Ne 11 «JleitcTBie MArHHTHOrO 110151 Ha l 7

INPOBOAHHK C TOKOM )




28. | TIpakTuueckas padota Ne 5 «HMccnenoatie npunLmna neiicrpus I 1
AUHAMIKA H MHKPOgOHay

Caetosbie siaenns (10 v)

9) . -
29. | TpaxTiueckas pabora Ne 6 «Mccnenopatiie OTPA’KCHHs CBETA. 3aKOH 1 I
oTpaxkenus. [1nockoe 3epkano»

§)

30. | OkcnepnmenTanbHas paGora Ne 12 «Mccnenosanie 3aKOHa 1
NPEJOMJICHHS CBETa»

31. | Pewenite 3anau na temy «Pacuer $okycroro paccrosumst nHH3B 1

32 -
5Z2. | Ilpaktnueckas paGora Ne 7 «IlocTpoenue u3obpakeHnii, qaBaeMbIx I
TOHKOIT JIHH3011»

33. | Ipaxriueckas padora Ne 8 «OnTiryeckie NpHOOPBI B IPHPOIEY.

HTOI'O: 34 36

9. Unpopmaunonto — MeToanueckoe obecrneuenme

I, BHeypouHas nesTenbHOCTb WKONbHHKOB. MeToanueckuii KOHCTPYKTOp: NMocooHe ans yuuTens/
AB. I'puropees, I1B. Crenanos. — M.: Ilpocsemenne, 2011. — 223 c. -. (CranpapTbl BTOPOro

ITOKOJIEHHS).
2. Bueypounas nestensHocTh. TIpuMepHBIit N1aH BHEYPOUHON NESTETLHOCTH B OCHOBHOI LIKOJIE:

.

nocodue ans yuurens/. BIL Crenanos, JI.B. Ipuropses — M.: Ilpocsewenne, 2014. — 200 c. -.

(CtanaapTel BTOPOro nokoneHns).
3. Paboume nporpammbr. dusmuka. 7-9 knaccel: yuebHO-MeToxmHueckoe nocodue/coct. EH.
Tuxonosa.- M.:JIpoda, 2013.-398 c.
4. depepanbHblil TOCYNAapPCTBEHHBII CTaHAapT oOwero 00pa30BaHHS BTOPOrO TMOKOJEHHS:
nesatenpHocTHeI nonxon [Teker]: meronnyeckue pekomenpanuu. B 3 u. Yacts 1/ C.B.Anannuesa; noa

odur. Pen. T.® Ecenkosoii, B.B. 3apybunoii, aBr. Bectyn. Ct. B.B. 3apy6una — Yawanosck: YHUIIKIIPO,
2010. — 84 c.

5. 3anumartenbHas ¢usuka. [Tepensman SI.U. — M. : Hayka, 1972,

6. Xouy ObITb Kynubunbim. Dnewanckuii LH. — M. : PUL] MK/1, 2002.

7. ®usuka ans yenedeHHbIX. Kubanbuenko A S, Kubaneuyenko M. A — Poctos v/l : «DeHHKCY,

2005.

8.
XyTtopckuii, U.C. Macnos. — M. : T'no6yc, 2008.
9. ®ponTanbhele nabopaTopHbie 3aHATHA no ¢Qusuke B 7-11 knaccax oOueoOpazoBaTenbHbIX

yupeskaenuit: Kunra s yuurens./noa pea. B.A. Byposa, I'T". Hukudoposa. — M. : Ilpocsewterue, 1996.
10. dexmepanbHblii roCyapCTBEHHbIH 00pa30BaTebHbI CTaHAAPT [DneKTpOHHbIN pecypc]. —

Pe:xum nocryna: http://standart.edu/catalog aspx?Catalog=227
11. Caiit Munnctepcerpa obpasosannsa u Haykn Poccuiickoit denepauny// opuuuanshblii caiit. —

Kak ctath y4eHbIM. 3aHaTHA 1o ¢usuke ans crapueknaccHnkos. A.B. Xyrtopckuii, JI.H.

Pexxum goctyna: http://munobpHayku.pd/
12. Meroauueckas cnyx06a. HsnarenbctBo «BMHOM. JlaGoparopisi 3HaHuiy [DaeKTpoHHbIii




pecypc] — Pexum noctyna: http//metodist 1bz ru/

13. Hrposas nporpamma na aucke «Jlpakowa i 3aHuMaTenbHas $usmka» [DaexTporuslii pecypc] —
Pesxim noctyna: http:// www media 2000 ru//

14, PassiBalomme anexTpoHHble HIPbl « YMHHKH — H3yyaeMm nnaveryy [DnekTponHsli pecype]. —
Pesxum noctyna: http:// www russobit-m ru//

[S. Astopckas mactepckas (http://metodist 1bz.ru).
16, Anroputmbl pewienns 3ana4 no ¢pusuke: festivai.lseptember ru/articles/310656

I7. ®opmuposanue ymenmii yuammxcs pewatb ¢usmueckne 3azaun revolution allbest
ru/physics/00008858 0. html
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