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IosicHuTeNLHAA 3aNIUCKA

Hamnpasnennocts nporpammsl - nudposas 1abopaTopusi.

YpoBeHb MPOrpaMMBI - Oa30BBIH.

Bo3spact o6yuatomuxcs: ot 15 net no 16 ner.

Cpok peanuzanuu nporpammsl: 1 ron, 34 yaca.

PaGouass  mporpamMma  3aHATUH ~ BHEYpPOUYHOM  JEATENIBHOCTH 1O  (pU3HKE
«DKCIepUMEHTApHil 1T0 (PU3MKE» MpeIHa3HAuUeHA JUIsl OPTraHU3allii BHEYPOUHON EATEITHbHOCTH
oOyuaromuxcs 9 kiacca.

Peasm3anus nporpaMMsl o0ecrie4nBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:
1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 obpa3oBaHuu B
Poccuiickoit @enepanun» (¢ U3M. U JI011., BCTyin. B cuiay ¢ 01.09.2020).
2. Ilacnmopr nHauuoHanbHOro mnpoekra «OOpa3oBanue» (yTB. npesunuymoM CoBera npu
[Ipesunente PO no crparernyeckoMy pa3BUTHIO M HALMOHAIBHBIM MPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16).
3. l'ocynapctBennas nporpamma Poccuiickoii @enepanun «Pazputue obpazoBanus» (yTB.
[Tocranosnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJIEHUH rocyJapcTBeHHOM nporpammbl Poccuiickoit ®enepanum «Pa3putue
o0pa3oBaHU.
4. Meronuyeckue pEeKOMEHJAIMM IO CO3JaHUI0 U (PYHKUMOHHPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3AINAX, PACIIONIOKEHHBIX B CEILCKOM MECTHOCTH U MaJIbIX
ropojiax, HeHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYUYHOW U TEXHOJIOTHUECKON HAMpaBICHHOCTEH
(«Touka pocra») (YTBepxaeHbI pacnopsikeHrueM MuHucTepeTBa mpocseuieHus Poccuiickoit
®enepanuu ot 12 stuBaps 2021 r. NeP-6).
5. Meronuueckue peKOMEHAALNN IO CO3/1aHuI0 U (PYHKIIMOHUPOBAHUIO AETCKUX TEXHOIMAPKOB
«KBanTopuym» Ha ©Oaze oOmeoOpa3zoBaTelbHbIX  OpraHu3anuid  (yTB.
pacriopspbkeHreM MuHHCTEpCTBa pocBenieHust Poccutickoit deaeparuu ot 12.01.2021 Ne P-4)

BHeypouHast nesTenbHOCTh SIBJISETCSI COCTAaBHOM YacThio 00pa30BaTENILHOTO IMpolecca 1
oJHOW M3 (opM OpraHu3alMud CBOOOJHOIO BpeMeHHM oOydarommxcs. B pamkax peanuzanuu
®I'OC OOO BHeypoUHasi 1eATEIbHOCTh - 3TO 00pa3oBaTeIbHas A€ATEIbHOCTh, OCYILIECTBIsIEMAs
B (hopMax, OTIIMUHBIX OT YpPOUHOM cHCTeMbl OOy4YeHMs, M HallpaBlI€HHas Ha JOCTI)KEHUE
IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOGHHS OOpa30BaTENbHBIX IPOrpaMM OCHOBHOI'O OOILIEro
oOpa3oBanus. Peanusanus paboueit nporpaMMbl 3aHATHIH BHEYPOUHOH JESITEIbHOCTH 10 (HU3UKE
«OKCnepuMeHTapuil 1o (u3uKe» CIOCOOCTBYET OOIIEHHTE/VIEKTYAJIbHOMY HalpaBiICHUIO
Pa3BUTHIO JTMYHOCTH oOydaromuxcs 9 kiacca.

dusnueckoe 00pa3oBaHUE B CUCTEME OOLIETO U CpeHEero oOpa3oBaHUs 3aHUMAET OJTHO
U3 BeAYIMIMX MecT. SBissich (QyHAAMEHTOM Hay4YHOTO MHPOIIOHUMAaHHS, OHO CIIOCOOCTBYET
¢dopMHpOBaHHIO 3HAHUNH 00 OCHOBHBIX METOJaX HAyYHOTO IO3HAaHUS OKPYKAIOIIEro MHpa,
(GbyHIaMEHTaIbHBIX HAy4YHBIX TEOpUH M 3aKOHOMEPHOCTEH, (opMUpyeT y ydaluxcs yMEHUus
UCCIIEIOBATh U OOBSICHATH SIBICHUS MPUPOJIBI U TEXHUKH.

Kak mkonpHbIH npeaMeT, pusnka 001a1aeT OrpoMHBIM T'yMaHUTapHBIM MOTEHIIMAJIOM,
OHa aKTHUBHO ()OPMHPYET MHTEIIIEKTyalbHbIEe U MUPOBO33PEHUYECKHE KaueCTBa TMYHOCTH.
Huddepenunanys npeamnoiaraeT Takylo OpraHu3aliio mporecca 00y4eHust, KOTopasi yYuThIBaeT
WH/IMBUyalIbHbIe 0COOEHHOCTH YYaIlUXCsl, UX CIOCOOHOCTU M MHTEPECHI, TNUHOCTHBIN OIBIT.
Juddepenunanys odydenus pusrke mo3BOJISET, C OHON CTOPOHBI, 00eCTIeYnTh 6a30BYIO
HOJTOTOBKY, C IPYrOM - YIOBJIETBOPUTH MOTPEOHOCTH KAXKI0T0, KTO MPOSBIIIET MHTEPEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOJUT 332 PAMKHU M3y4YeHHs] (U3UKH B IIKOJIBHOM KypCe.

Lesm kypca. Onupasich Ha UHAWBUAYAIbHBIE 00pa30BaTENbHBIE 3aIIPOCHI U CIIOCOOHOCTH
KaXJI0ro pebeHKa Npu peanu3ali HpOorpaMMbl BHEYPOUHOM JEATENBHOCTH MO (U3UKE
«DKCTIepUMEHTapuil 0 (PU3UKE», MOKHO JOCTHYH OCHOBHOI 11€JIM - PA3BUTH Y 00YUYaIOLIUXCS
CTpeMJUIeHHe K JajJbHeHlIeMy CaMOONpPEAEeJICHUI0, HHTE/UIEKTYaJIbHOH, HAY4YHOH M
NPaKTHYeCKO CaMOCTOSITEIbHOCTH, NMO3HABATEJbHOU AKTHBHOCTH.



JlaHHas mporpaMma ro3BoJisieT 00yJaroUMMCcs 03HAKOMUTBCS ¢ METOAUKON OpraHu3auu
U MPOBEJCHUS SKCIIEPUMEHTAIBHO-UCCIIEJ0BATENBCKON 1eTEIbHOCTH B COBPEMEHHOM Y4€OHOM
nporiecce 1mo Gu3nKe, 03HAKOMUTHCS CO MHOTMMHU HHTEPECHBIMHU BOIIPOCaMH (PU3KUKH Ha TAHHOM
sTane o0y4eHHsl, BBIXOJAIIMMU 32 PaMKH IIKOJILHONW IIPOrpaMMbl, PACIIMPUTh LIEIOCTHOE
npejcTaBIeHre 0 IpobaeMe JaHHOM HAayKu. DKCIEpPUMEHTAIbHAS ACATEIbHOCTD OyIeT
CHOCOOCTBOBATh PA3BUTHIO MBICIUTENBHBIX ONEpaliii U 00IIEMY HHTEIUIEKTYaJIbHOMY
pPa3BUTHIO.

He meHee BaxHbIM (haKTOpOM pealM3allMd AAHHOW MPOrpaMMbl SIBISETCS CTPEMIICHUE
pa3BUTh y ydalIUXcsd YMEHHE CaMOCTOSTENbHO pabdoTaTh, AyMaTh, SKCIIEPUMEHTHPOBATh B
YCIOBHAX IIKOJbHOM J1a0OpaTOpHM, a TAaKKe COBEPIICHCTBOBATh HABBIKM apryMeHTalluu
CcOOCTBEHHOM MO3ULIMHU IO OIpeneia€HHbIM BonpocaM. CoJepkaHue IporpaMMbl COOTBETCTBYET
II03HABATEJILHBIM BO3MOXKHOCTSIM IIKOJIBHUKOB U MPEAOCTABISAET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE TOBBIIICHHBIX TpeOOBaHMIA, pa3BuBas yueOHylo MoTuBanuioo. ConepkaHue 3aHITHN
BHEYPOUHOI JeSATeIbHOCTH MpeACTaBIsgeT co00i BBEACHNE B MUP SKCIEPUMEHTAIbHON (PU3HKH,
B KOTOPOM y4YalllUeCs CTaHyT MCCJEN0BATEISIMU U HaydaTbCs MO3HABATh OKPYKAIOLIUN UX MHUP,
TO €CTb OCBOSAT OCHOBHBIE METOJbl HAy4YHOIO IIO3HaHUA. B ycloBuMAX peanusanuu
00pa30BaTebHOI POrpaMMBbl IIKUPOKO UCIIOIB3YIOTCS METOJIbl y4EOHOI 0, NCCIIEI0BATENBCKOIO,
npoOJeMHOro 3KcrepuMeHTa. PeOGEHOK B Ipolecce MNO3HAHUSA, NpUOOpeTas YyBCTBEHHBIN
(penomeHomOrNUECKNii) OMBIT, TEPEKUBACT TOIYYCHHBIC OIIYHICHWS W BIICYATICHUS. OTH
HepeXUBaHus NpoOyKIaroT M MoOyxkaarT mpouecc MblnuleHus. Crnenuduueckas ¢opma
OpraHM3aly I03BOJSET YYallUMCS O3HAKOMHUTBCSI CO MHOTMMHU HHTEPECHBIMU BOIPOCAMHU
¢u3uKM Ha [JaHHOM JTane OOy4eHHUs, BBIXOJAIIMMHU 3a pPaMKU IIKOJBHOW IPOrpaMMBl,
paclIMpUTh ILEJIOCTHOE NPEICTaBICHHE O MpodiieMe MJaHHOM Hayku. Jletu mnomyyaror
npodeccHOHAIbHbIE HABBIKM, KOTOPbIE CIIOCOOCTBYIOT AajbHEWIIEeH COLMalbHONW ajanTaluu B
o01iecTse.

Ilenvio  mporpaMMbl ~ 3aHATHM ~ BHEYPOUYHOH  JEATENbHOCTM MO  (U3MKe
«OQKcnepuMeHTapHil o Qu3ukey», Uil yyamuxcs: 9 kiacca sBISIOTCA:

* pa3BUTHE Yy yYalllUXCS MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYaIbHbBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Ipoliecce peleHusl MPaKTUYECKUX 3a/lad U CaMOCTOSITEIbHOTO PUOOpETEHUS
HOBBIX 3HAHUIM;

* (opMHUpOBaHME M PA3BUTHE Y YYAIIMXCSH KIIOYEBBIX KOMIETEHIM: y4eOHo-
MIO3HABATENbHBIX, HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX, COLMAJIbHBIX, M KaK CIEACTBUE
KOMIETEHIIMH TMYHOCTHOI'O CaMOCOBEPILIEHCTBOBAHMS;

* (QopmupoBaHME TPEAMETHBIX M  METAaNpPEAMETHBIX pEe3yJbTaTOB  OOyueHUs,
YHUBEPCAITBHBIX YU€OHBIX JIEHCTBHI;

* BOCIIUTAaHNE TBOPUYECKOH JTMYHOCTH, CIIOCOOHOI K OCBOEGHUIO MEPEIOBBIX TEXHOJIOTHH 1
CO3/IaHMIO CBOUX COOCTBEHHBIX pa3pabOTOK, K BBIABUKEHHUIO HOBBIX UJIEH U IPOEKTOB;

* peanu3anus JesITeIbHOCTHOTO MOAX0/1a K TPeIMETHOMY OOYUYEHHUIO Ha 3aHATHUAX
BHEYPOUHOI1 1eATEIbHOCTHU O (PU3HKE.

OCOOEHHOCTBIO BHEYPOUHOW NEATENFHOCTH MO (pU3MKe B paMKax KPYKKOBOH pabOTHI
ABIIIETCS TO, YTO OHA HAalpaBlieHa Ha JOCTH)KEHHE OOydaroIlMMHuci B OOJblIeH cTeneHu
JIMYHOCTHBIX U METAIPEIMETHBIX PE3YJIBTATOB.

3agaum kypca

Jlns peannzanuy nesei Kypca Tpedyercst perieHne KOHKPETHBIX MPAaKTHYeCKUX 3a/1ad.
OcHoBHBbIE 33]a4l BHEYPOUHOU 1€ATEIbHOCTH MO (PU3UKH:

* BBISIBJIGHUE UHTEPECOB, CKIIOHHOCTEH, CHOCOOHOCTEH, BO3MOXKHOCTEH yyaIuxcst K
pa3IMYHbIM BHIaM JESITEIbHOCTH;

* (hopMupoBaHHE MPECTABICHUS O ABJICHUIX M 3aKOHAX OKPYKAIOIIEro MHUpa, ¢
KOTOPBIMU UIKOJIbHUKH CTAJIKUBAIOTCS B IOBCEIHEBHOM JKU3HH;

* (hopMupoBaHHE MPEACTABICHUS O HAYYHOM METO/I€ TIO3HAHUS;

* pa3BUTHE UHTEpECA K UCCIIENOBATEIbCKOMN IEATENBHOCTH;

* pa3BUTHE OIBITA TBOPUECKOM JESTEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEI;

* pa3BUTHE HAaBBIKOB OpPraHU3aIMK HAYYHOTO TPYZAa, PaOOTHI CO CIIOBApSMU U
SHUUKJIONIECIUSAMU;



* CO3JIaHME YCIIOBUH ISl pean3allii BO BHEYPOUHOE BPeMsI MPHUOOPETCHHBIX
YHUBEPCAITBHBIX YU€OHBIX IEHCTBHIA B YPOUHOE BPEMSI;

* pa3BUTHE OMbITAa HEPOPMATLHOTO OOIIEHUS, B3aUMOACHCTBHSI, COTPYIHUYECTBA; IT
paciMpeHre paMoK OOIIEHUS C COLIUYMOM;

* (popmupoBaHUE HABBIKOB MOCTPOCHUS (PU3MUECKUX MOJIENIEH U ONpeAeTICHHS TPAHULL UX
MPUMEHUMOCTH;

* COBEpUICHCTBOBAHNWE YMEHUUN MPUMEHATH 3HAHUA MO (PU3UKE AJsi OOBSICHEHUS SIBJICHUIA
MIPUPOJIBI, CBOWCTB BEUIECTBA, PEHICHHS (PU3NYSCKUX 33/1a4, CAMOCTOSITEIILHOTO IPUOOPETEHUS 1
OLICHKM HOBOM HHGpopMaMK (U3NYECKOTO COACPIKAHMS, HCIOJIB30BAHUS COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTHH;

* UCII0JIb30BAHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUM [Tl pEIICHUS TPAKTHUECKHUX,
KU3HEHHBIX

3azady;

* BKJIIOYEHUE Y4YalllUXCS B PA3HOOOPA3HYI JIE€ATEIbHOCTb: TEOPETUUYECKYIO,
MPAKTUYECKYIO, aHATMTUYECKYIO, TOMCKOBYIO;

* BBIpa0OTKA TMOKUX YMEHUH MIEPEHOCUTH 3HAHUS U HABBIKK Ha HOBBIC (DOPMBI yaeOHOMH
padoTHI;

* pa3BHTHE COOOPA3UTEIHLHOCTH M OBICTPOTHI PEAKIIUU TIPH PEIICHUH HOBBIX Pa3IMYHBIX
buznyecKuX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKON JAeSITENbHOCTDIO.

Metoabl o0yueHusi U (GopMbl OpPraHu3alMu AeATeJbLHOCTH oOydaromuxcess Peanmuzanus
POrpaMMbl BHEYPOUHOUW  JACSITEIBHOCTH «IKCICPUMEHTAPUN 1O (PU3UKE», MPeIoiaract
WHAVBUAYAIIbHYI0O M TPYNIOBYI padoTy oOydaromuxcs, IUIAHUPOBAaHHE U IPOBEJICHUE
HCCIICIOBATEIILCKOTO  AKCIICPUMEHTA, CAMOCTOSITENbHBIA  COOp  JAaHHBIX JJIS  PEIICHUs
MPAKTUYECKHUX 3aj[ay, aHallu3 U OLIEHKY MOJIyYEHHBIX Pe3yJbTaTOB, U3FOTOBJICHHUE MOCOOHI U
mozenei. [Iporpamma mpegycMaTpuBaeT HE TOJIBKO 0O0ydaloIllMe€ W pa3BUBAIOIIME LENH, €€
peanm3anusi CHOCOOCTBYET BOCIHMTAHHIO TBOPYECKOW JIMYHOCTH C AKTUBHOM >KU3HEHHOM
no3unve. BbICOKMX pe3ylbTaToB MOTYT JOCTHYb B JIAaHHOM CJy4ae HE TOJIBKO YYEHUKH C
XOpOIIeH IMIKOJFHON YCIIEBAEMOCTHhIO, HO M BCE IEJCyCTPEMJIEHHBIE aKTHUBHBIE pe0sTa, yxkKe
cenaBIiIre cBoi MpoecCHOHATbHBINA BEIOOD.

IInanupyemMble pe3yJbTaThl

JlocTrKeHHne MIaHUPYEMbIX Pe3ylIbTaTOB B OCHOBHOM IIKOJIE TPOUCXOAMUT B KOMILIEKCE
UCMOJIb30BaHUS YETHIPEX MEKIUCUMIUIMHAPHBIX yueOHbIX mporpamMm («PopmupoBaHue
YHHUBEpPCAIbHBIX yUeOHBIX AercTBui», «@opmupoBanne NKT-koMrereHTHOCTH 00y4daromuxcs»,
«OCHOBBI Y4eOHOUCCIIEZIOBATENILCKOM M MPOEKTHOM JAeATENbHOCTH», «OCHOBBI CMBICIOBOTO
YTeHHUs] U pabOThl C TEKCTOM») M Y4YeOHBIX MpOrpaMM IO BCEM MpeaMeTaMm, B TOM 4YHCIE IO
¢usuke. Ilocme wu3ydeHuss MNporpaMMbl BHEYPOUHOM JEATENbHOCTH «IJKCIepUMEHTATbHAs
(bu3uka 1 pereHue 3agau» o0yJaroIuecs:

* CUCTEMATU3UPYIOT TEOPETUUECKHUE 3HAHUS U YMEHHUS 10 PELICHUIO CTaHJapTHBIX,
HECTaH/IaPTHBIX, TEXHUUYECKUX U OJIMMITHAHBIX 33/1a4 pa3InYHbIMU METOIaMU;

* BEIpAOOTAIOT WHAMBUYATbHBIN CTHIIb pEHIeHUsT PU3NUECKUX 3a1a4;

* COBEpILEHCTBYIOT yMEHHsS Ha TMPAKTUKE I[0JIb30BaTbcsd MNPUOOpaMH, IPOBOIUTH
U3MepeHus: (PU3MUECKUX BEIMYMH (OMpEAessATh LeHY JeJIeHUs, CHUMATh ITOKa3aHus, COOII0IaTh
IpaBHJia TEXHUKHU 0€30MacHOCTH);

* Hay4arcs M0JIb30BaThCs MPUOOPaMH, C KOTOPBIMH HE CTAIIKMBAIOTCA Ha YpOKax (pU3MKH
B OCHOBHO IIKOJIC;

* pa3paboTaroT U CKOHCTPYHPYIOT IPUOOPHI M MOJIENH IS TIOCIIEAYIoIei paboThl B
KaOnHeTe

busuKy.

* COBEpUICHCTBYIOT HAaBBIKM IIMCBMEHHOW M YCTHOM pe4yd B MPOILECCE HalMCAHUS
UCCIIEIOBATENbCKUX pPadOT, MHCTPYKLUMH K BBINOJHEHHBIM MOJENSAM M Ipubopam, Ipu
BBICTYIUICHUAX HA HAy4YHO - TMPAKTHUYECKUX KOH(EPEeHIUSAX pa3IMYHbIX  YPOBHEH.



* OIIpEIEIIAT JalbHeIee HapaBIeHHue Pa3BUTHSI CBOMX CIIOCOOHOCTEH, chepy HaydIHBIX
MHTEPECOB, OIMpPENEATCs C BRIOOPOM JabHEHIIero 00pa3oBaTeIbHOr0 MaplIpyTa, JalbHENIIEero
npoduiis 00ydeHus B CTapILei MIKoJIe.

Ilpeomemnvimu pe3ynromamamu NporpaMMbl BHEYPOUHOM NESTEILHOCTH SBIISIOTCS:

1. yMeHue moyb30BaThCs METOAAMU HAYYHOTO MTO3HAHUS, IPOBOAUTH HAOIIOIEHUS,
IUTAHUPOBATh U MIPOBOAUTH IKCIIEPUMEHTHI, 00pabaThiBaTh pe3yIbTaThl H3MEPEHUIA;

2. HAy4YWTbCS TOJB30BATbCA W3MEPHUTENbHBIMU MpuOopamu (BEChl, JAWHAMOMETP,
TEPMOMETp), coOUpaTh HECIOKHBIE HKCIEPUMEHTaJbHbIE YCTAHOBKH Ui IPOBEACHUSA
MPOCTEUILNX ONBITOB;

3. pa3BUTHE PIEMEHTOB TEOPETUUECKOI0 MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHUI
yCTaHaBIMBaTh  (PAaKTBl, BBIIENATH IJIABHOE B  HM3y4aeMOM  SBICHHM,  BBISBIATH
MPUYMHHOCIIEACTBEHHBIE CBSI3M MEXIY BEIIMYMHAMH, KOTOPHIE €r0 XapaKTepU3yIOT, BbIIBUTATD
THIIOTE3bI, JOPMYIIMPOBATH BHIBOJIBI,

4. pa3BUTHE KOMMYHHMKATHUBHBIX YMEHHUMN: MOKJIAJbIBATh O PE3yibTaTax IKCIEPUMEHTA,
KpaTKO M TOYHO OTBE€YaTb HA BOMIPOCHI, MCIOJb30BATh CIIPABOUYHYIO JIMUTEPATypy U Jpyrue
MCTOYHUKU WH(OpMAIIUH.

Memanpeomemnuvimupesyiomamamuy  TPOrpaMMbl  BHEYPOUHOM  JI€ATEIbHOCTH
SBIISIOTCS:

1. oBiasieHnEe HaBBIKAMU CaMOCTOSITEJILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM, OpraHu3aluu
yueOHOM JesATEIbHOCTH, IIOCTAHOBKH IIeJieil, MJIaHUPOBaHUS, CAMOKOHTPOJS M OLEHKHU
pe3yJIbTaTOB CBOEH J€ATENbHOCTH, YMEHHUSMHU IMpPENBUJIETh BO3MOXKHBIE PE3YNIbTAThl CBOUX
JIEHCTBHI;

2. mpuoOpeTeHre OIbITa CaMOCTOSITEILHOTO MOKMCKA aHaln3a U 0TOOpa MH(pOpMAIUHN C
UCIIOJIb30BAaHUEM PpA3NUYHBIX HCTOYHHUKOB M HOBBIX HH(OPMALMOHHBIX TEXHOJOTUN st
peLIeHHs SKCIIEPUMEHTATIBHBIX 3a/1a4;

3. dopmupoBaHre YMEHHI paboTaTh B IPYIIIIE C BBHIMOJIHEHUEM PA3IMYHbBIX COLUATBHBIX
poJiel, PeACTaBIATh U OTCTAaUBaTh CBOU B3TJISABI M YOSKIEHUS, BECTU JUCKYCCHUIO;

4. oBNajieHue SKCIIEPUMEHTATbHBIMU METOJIaMH PELLICHHs 3a/1au.

Juunocmuvimu pezynsmamamu NporpaMMbl BHEYPOUHOM AESITEIbHOCTHU SBISIOTCA:

1. chopMHPOBAHHOCTh O3HABATENIBHBIX MHTEPECOB, MHTEIEKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN yJaluxcs;

2. caMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUN U MPAKTHUECKUX YMEHHI;

3. mpuoOpeTeHne YMEHUs CTaBUTh Nepes cO00M MO3HaBaTeIbHbIE LIEIH, BbIIBUTAaTh
TUIIOTE3Bl, I0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PEHMS;

4. nmpuoOpeTeHne NOJ0KUTEIBHOIO IMOLMOHAIILHOTO OTHOLIEHUS K OKpY>KaroIen
NPUPOJIE U caMOMy ce0e KaK 4acTH MPUPOIBI.

Crnoco0bl OLIEHKH YPOBHS 1OCTHKEHUSI 00y4a0IMXCsl

KayecTBO MOArOTOBIEHHOCTH YYaIIUXCsl ONPEAEISIeTCs KAUeCTBOM BBINOJIHEHHBIX MU
pabot. Kpurepriem OlleHKH B JAHHOM CIlydyae sIBJIsIeTCs CTeNeHb OBJIaJICHUS HaBbIKaMU paloThI,
CaMOCTOSITENIbHOCTh M 3aKOHYEHHOCTh Pa0OThI, THIATEIBHOCTh SKCIIEPUMEHTA, HAYYHOCTh
IpeyIaraéMoro pemnieHus npooieMbl, BHEIIHUN BUA U KauecTBO paboThl MprbOopa Wik MOJIENH,
COOTBETCTBHUE HUCCIIE0BATEIBCKOI paboThl TpeOyeMbIM HOpMaM U MpaBuiIaM 0(hOpMIICHHUS.

[ToompurenpHO (HOpMON OIEHKH TpyAa YYAIIUXCS SBISETCS JEMOHCTparus pador,
BBIMOJIHEHHBIX yYalIUMHCS U BBICTYIICHHE C Pe3yJIbTaTaMH MCCIEI0BAaHUN Tepes pa3IuuHbIMU
aynmuTopusiMu (B Kiacce, B CTapIIMX UM MIAQIIUX Kjlaccax, YYMUTEISIMHU, IeJaroramu
JIOTIOJTHUTEILHOT0 00pa30BaHMs) BHYTPHU IIKOJbI.

Pabota ¢ yueOHbpIM MaTepuaioM pazHOOOpa3HBIX (GOPM JAET BO3MOKHOCTH KaXKJIOMY HX
yyalumxcs IposiBUTh CBOU CIIOCOOHOCTH (B 00JIaCTH CHCTEMAaTH3al[MM TEOPETHUECKUX 3HAHUM, B
00J1acTH pelIeHus] CTaHAApTHHIX 3a]1a4, B 00JIaCTH pEIIeHUs] HeCTaHAAapPTHBIX 3aj]ad, B 00JIACTH
UCCIIeIOBaTeIbCKOW paboTel M T.A.). CuTyauuu ycmexa, CO3Jarollue TOJ0KHUTEIbHYIO
MOTHUBALIMIO K JAEATEIbHOCTH, SBISIOTCS BaXHBbIM (DAKTOPOM Ppa3BUTHS TBOPUYECKHX U
MO03HABATEJbHbBIX CHOCOOHOCTEM y4aIuxcs.



Conep:xkanue nporpamMmmel

Cooepicanue uzyuaemozo Kypca

BBoanoe 3anstue. UHCTpykTax 1o TexHuke 6e3omnacHoct (1 9)

1. TenuioBble siBjieHus (7 1)

TennoBoensuxenue. Tepmomerp. CBs3b Temmeparypsl Te€la CO CKOPOCTBEO JBHUKEHHUS
ero MoJiekyi. BHyrpeHHsst sHeprus. JIBa cocoba m3MeHEHHUs BHYTPEHHEH dHEprum: padora u
terjonepenaya. Buasl ternonepenayu.

KonunuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTb BELLECTBA. Y €/IbHAsl TEIIOTA CTOPaHuUs
TOIUIMBA.

3aKOH COXpaHEHUsI SHEPTUH B MEXAHUYECKHUX U TEIJIOBBIX IIPOLIECCAX.

2. U3MeHeHMe arperaTHbIX COCTOSIHUI BemecTBa (5 4)

[InaBnenue u orBepaeBanue tei. Temneparypa miaBieHus. Y 1ejbHas TeIioTa
IUIaBJICHUS.

Ucnapenue u konaeHcanusa. OTHOCUTENbHAS BIAXKHOCTh BO3AyXa U €€ U3MEpPEHUE.
Ilcuxpomerp.

Kunenue. Temneparypa kurnenus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AABJICHUS.

VY aenbHas TemioTa napoodopazoBaHusl.

OObscHeHre N3MEHEHUH arperaTHbIX COCTOSIHUM BEIIECTBA HA OCHOBE MOJIEKYIISIPHO-
KMHETUYECKHUX PEICTABICHUM.

[TpeoOpa3zoBanus SHEPTUH B TEIJIOBBIX MaluHax. J[Burarens BHyTpeHHero cropanus. [laposas
TypOuHa. XO0JIOAMIBHUK. DKOJIOTHYECKHE TPOOIEMbI HCIIOIH30BAHNUS TETIJIOBBIX MAIITHH.

3. Duekrpuyeckue sapjaeHus (13 1)

Onektpusanus ten. [[Ba popa anekTpuueckux 3apsaoB. [IpoBOIHMKH, TUANEKTPUKUA U
MOJIYIPOBOHUKHU. B3anumoeiicTBie 3apskeHHbIX Tel. DJIEKTPUYECKoe MmoJie. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3aps/a.

JIUCKpPETHOCTH AJIEKTPUUECKOTO 3apsiaa. DiekTpoH. CTpoeHHe aTOMOB.

DnekTpruyeckuil ToK. ['anbBaHUYECKUE PJIEMEHThI. AKKYMYJISTOPBI. DJIEKTPUUECKas LEb.
DnekTpruueckuil Tok B Metaiiax. Hocurenu anekTpuyeckux 3aps/10B B IOTYIIPOBOJHUKAX, ra3ax
U pacTBOpax 3eKTpoauToB. [lomynpoBogaukoBbie mpubopsl. Cuina Toka. AMIEPMETP.

DnexTpuueckoe HanpshkeHue. BonbTmerp.

DNEKTPUUECKOE CONIPOTUBIICHHUE.

3axon OMa JJ1 y4acTKa JIEKTPUYECKON LIEIH.

VY nensHoe conpoTtusienue. Peocratel. [locnenosarenbHoe n napauieabHOE COEIUHEHUS
IIPOBOIHHUKOB.

PaGora u momrHOCTh TOKa. KOMM4ecTBO TEIUIOTHI, BBIACISAEMOE MPOBOJAHUKOM C TOKOM.
CueTuuk anexkTpuyeckoil sHeprum. Jlamma HakanuBaHHs. DJIEKTpOHArpeBaTENIbHBIE MPHOOPHI.
Pacuer anexktposHepruu, norpediseMoil OBITOBBIMU AeKTponpubopamu. KopoTkoe 3aMbIkaHMe.
[InaBKME MpeToXpaHNUTENH.

4. DIeKTPpOMarHuTHbIe siBjeHud (3 4)

MarautHoe 1oJie TOKa. DJEeKTPOMAarHuThl U HX NpuMeHeHue. [1oCTOsHHbIE MarHWTHI.
MarnutHoe mone 3emiuu. JleficTBUE MarHUTHOrO TMOJsi HAa TPOBOAHUK C  TOKOM.
OnekTpoaBuraresns. JJuHaMuk 1 MUKPOQOH.

5. CBeroBble siBJeHUs (54)

Hctounuku cBeta. [IpsiMonuHeiiHOE pacipoCTpaHEHUE CBETA.

Otpaxenus cBera. 3akoH oTpaxeHus. [Imockoe 3epkaio.

[Ipenomienne cpera.

JIunza. ®okycHoe paccrosiHue TuH3bL. [locTpoeHre n300paXkeHNil, TaBaeMbIX TOHKOH
nuH30#. OnTudeckas cuiia TMH3bL. [ 1a3 kak ontuyeckas cucrema. OnTudecKkue mpuoopshl.



TeMaTu4eckoe IJIAHUPOBaHHME

Tema 3auarTusa

Koa-Bo yacos

IIpakTnyeckas
padora

BBenenmue.

0

TenoBble ABJIeHUA 7ua

HN3MeHeHMe arperaTHbIX 54
COCTOSIHUI BellecTBa

JyleKTpHYeCKHe SBJICHUS 134

DJIeKTPOMATHUTHDIE SIBJIEHUS 3y

CBeToOBbIE IBJICHUA

54

UTOro

34y

21

IHoypo4yHoe NJIAHNPOBaHUE

Ne
3aHATMA

[ara

Tema 3aHATUN

Konunyectso
yacos

MpakTnyeckasn
paboTa

1

BBoanoe 3ansaTue. THCTpyKTax 110 TEXHUKE
0e30MacHOCTH

1

[TpakTnyeckas pabora «VccnenoBanue
WU3MEHEHHUS CO BPEMEHEM TEMIIEPATYPhI
OCTBIBAIOLIEHN BOJBD.

Pemenue 3agau Ha temy «M3MeHeHne
BHYTpPEHHEH 3Hepruu, paboTay.

Pemenue 3anau Ha temy «3menenue
BHYTPEHHEHN DHEPTUH, TEIUIONEpeaadar.

[TpakTtuyeckas pabora «3yuenue
BBIBETPUBAHMUSI BOJIBI C TEUEHUEM BPEMEHM)

[TpakTnueckas pabora «M3ydenue
BBIBETPUBAHUS BOJIBI C TEUCHUEM BPEMEHI

OkcnepuMeHTanbHas padora «lccinenoBanue
aMOp(HBIX TeI»

OkcnepuMeHTanbHas padora «lccinenoBanue
TEMIEPATYphI MJIABJICHUS U OTBEPIEBAHUS»

SKCHepI/IMeHTaﬂbHaﬂ pa60Ta «I/ICCJ'ICI[OBaHI/Ie
BJIAKHOCTH BO3ayXa»

10

DKcrepuMeHTanbHas pabota «3aBHCUMOCTD
TEMIIEPATyphl  KUICHUS OT JaBICHUSY

11

Pemenue 3anau Ha TemMy « Y enbHAs TEIJIOTA
napooOpa3oBaHMs

12

Pemenne 3anay Ha remy «KIIJ] TernoBbix
IBUTATEIICH»

13

OkcnepuMeHTanbHas pabota «MccnenoBanue
AIIEKTPUYECKOTO OIS




14

Pemenne 3anau Ha TeMy «OJIEeKTpUYECKast LIETb U
€€ COCTaBHbIE YacTW»

15

OkcnepuMeHTanbHas padbota «Mccnenopanue
ANEKTPUYECKOro ToKa. ["albBaHNYECKUE 2JIEMEHTHI,
AKKyMYJIITOPBD)

16

[TpaxTrueckas pabora «M3rotosieHue
JEKTPOCKOIIa»

17

OkcnepuMeHTanbHas padota «VccnenoBanue
3IIEKTPUYECKON LETIH

18

Pewenne 3anau Ha Temy «Cuia Toka. AMIepmMeTp»

19

Pemenue 3anau Ha TeMy «DJIEKTPUUECKOE
HanpspkeHue. Bonbrmerpy»

20

Pemenue 3ana4 Ha Temy «DJIEKTPUUECKOTO
COTIPOTHUBIICHUE)

21

Pemenue 3anau Ha Temy «Onpenenenue
[apaMeTpoOB AEKTPUUECKON LIEH MTPU
MOCJIE0BATEIBHOM U NAPAJUIEIbHOM COEIMHEHUHN
MIPOBOTHUKOBY»

22

Pemenue 3anau Ha Temy «PacueT pa®oTsl u
MOIIIHOCTH TOKa

23

OkcnepuMeHTanbHas padbora «lccienoBanue
KOJINYECTBA TEIUIOTHI, BBIAEIIAEMOE IIPOBOAHUKOM
C TOKOM»

24

[TpakTruaeckas paborta «lccnemoBanue TamMIbl
HaKaJIMBAHMSD)

25

OkcnepuMeHTanbHas padora «KopoTkoe
3aMbIKaHUE U €T0 nocneactBud. [naBkue
NPeIOXPaHUTEITI

26

OkcnepuMeHTanbHast padora «HccnenoBanne
MarHuTHOTO  TIOJISl TOKa»

27

OKcrepuMeHTaIbHas paboTa
«JlelicTBHE MarHUTHOT'O TIOJIST HA
IMPOBOAHUK C TOKOM»

28

HpaKTI/I‘{CCKaH pa60Ta ((I/ICCJ'IC,ZLOBaHI/Ie MNpHUHOMIIA
HeﬁCTBHﬂ JUHaMHKa 1 MI/IKpO(l)OHa»

29

[IpakTuueckas pabora «MccnenoBanue
OTpakeHUs cBeTa. 3aKoH oTpaxkeHus. [Imockoe
3epKajo»

30

SKCHepI/IMeHTaﬂBHaH pa60Ta ((HCCJ'IGI[OB&HI/IG
3aKOHa HPEJIOMJICHUSA CBETa»

31

Pemenne 3a/la4d Ha TEMY «Pacuer (bOKyCHOFO
paccTossHusA JIMH3bD)

32

[TpakTrueckas padora «IlocTtpoeHue
M300paKeHH, TaBaeMbIX TOHKOW JIMH30M»

33

[TpakTrueckas pabota «OnTudeckue mpudOpH B
pUPOIC».

34

UTorosoe 3aHATHE




JIuer Koppekuuu

KomnuaectBo
MPOIMYIIEHHBIX
YPOKOB

Koppextupyemsbiii pasgen
(yacoB mo TMuiaHy/ YacoB
ocyie KOPPEKTHPOBKH)

Koppektupyemble  Tembl
(K01-BO yacoB MO IUIaHy/
KOI-BO ~ 4YacoB  MOCIE
KOPPEKTHPOBKH)

3a cyer yero mpon3BeIcHA
KOPPEKTHPOBKA
(oOBbenMHEHUE
JIOMAIITHEE H3y4YeHue,
KOHTPOJIbHAS pabora,
4acoB BHEAYTUTOPHOU
3aHITOCTH)

YPOKOB,

CpoKu IpoBeICHUS
ias/akT




