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IosicHUTEILHAA 3aANMMUCKA

HampaBiieHHOCTh TPOrpaMMEI - UQPPOBast 1Ta00OPATOPHSL.
YpOBEeHb IPOTPaMMBI - OA30BBIH.

Bospact oOyuaromuxcs: ot 14 ser no 15 ner.

Cpoxk peanm3armu mporpammsl: 1 roj, 34 gaca.

PaGowyas mporpamMma  3aHATHHA  BHEYPOYHOM  JEATENBHOCTH MO  (PHU3HUKE
«JKcriepuMeHTaNIbHAsT (U3MKa W pelICHHWEe 3aJad» TNpeJHa3HayeHa JUIsi  OpTraHu3aliH
BHEYPOUHOU AesTenbHoCcTH o0yyaronuxcs 8 kinacca MbOY «Yenkacunckas OOILL»

Peasuzauus nporpamMmsl o0ecieduBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:

1. ®denpepanbbiii 3akoH oT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoii Ddemeparym» (¢ U3M. U Jo1., BeTyi. B ety ¢ 01.09.2020).

2. ITacnopt HammoHanmpHOTO MpoekTa «OOpazoBanue» (yTB. mpesuamymom CoBera mpu
[Ipesunenre P® mo crpaTermyeckoMy pa3BUTHIO W HALMOHAIBHBIM IPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBenHast mporpamma Poccwuiickoit ®enepanuu «Pa3zButne 00pa3oBaHUs)
(yrB. Iloctanosnenuem IlpaButenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0
YTBEPKJACHUM  TOCyHapCcTBeHHOM  mporpammsl  Poccmiickoit ~ @epepaumn  «Pa3Burtne
00pazoBaHUM.

4. TIIpodeccuonanvubiii cranmapt «llemaror (memaroruueckas JAESTEIbHOCTh B
JOIIKOJIbHOM, HadaJdbHOM OOIIeM, OCHOBHOM 0OImIeM, cpeaHeM o0meM oOpa3oBaHHH),
(Boctiutatenb, yuutens)» (pea. ot 16.06.2019) (Ilpukaz MuHucTepcTBa Tpyda M CONMATBHON
3ammutel PO ot 18 oxTabps 2013 r. No 544H, ¢ W3MEHEHHSMH, BHECCHHBIMHU MPHUKA30M
MunuctepctBa Tpyaa u comzamutsl PO ot 25.12.2014 Ne 11151 m ot 5.08.2016 1. Ne 422#).

5. Meroauueckue peKOMEHJALMHU 1O CO3JaHUI0 W (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPraHU3alUAX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HANpaBJIEHHOCTEH
(«Touka poctan) (YTBepKIeHbI pacmopspkeHrneM MUHUCTEpPCTBA MpocBemieHus: Poccuiickoit
®enepanuu ot 12 ssaBaps 2021 r.

6. Meroauueckre peKOMEHJAMU MO CO3AaHUI0 U (YHKIMOHHUPOBAHUIO JETCKUX
TeXHOonapkoB «KBaHTopmym» Ha 0aze 00meoOpa3oBaTeIbHBIX OpraHW3alHi (YTB. PACIIOPSKESHHEM
Munncrepcersa npocseierns Poccuiickoit @emeparium ot 12.01.2021 Ne P-4).

BHeypouHast 1eTeNbHOCTD SBISIETCS COCTABHOM YacThi0 00Pa30BaTENBHOrO Mpoliecca U
onHON u3 ¢GopM opraHuzaiu CBOOOJHOTO BpeMeHU oOyuaromuxcsa. B pamkax peanuzanuu
OI'OC OOO BHeypouHass [JEATENBHOCTH - 9TO  oOpa3oBaTelbHAas  JAEATEIbHOCTH,
ocyiiecTBisiemMas B ¢opMax, OTIUYHBIX OT YPOUHOW CHUCTEMbI OOy4YeHHs, U HalpaBlieHHas Ha
JOCTHKEHHE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 0O0pa3oBaTENbHBIX MPOrpaMM OCHOBHOTO
obuiero oOpazoBanus. Peanu3zanus paboueli mporpaMMbl 3aHITHII BHEYPOUHOH JESITENLHOCTH T10
buznke «DKCIepUMEHTAIbHAS buznka n perieHue 3a1a9» CIOCOOCTBYET
00 HHTE/VIEKTYAIbHOMY HaMpaBIEeHUIO PA3BUTHIO TUYHOCTH 00YyJaromuXxcst 8-X KJIaccoB.

®duznyeckoe 00pazoBaHUE B CUCTEME OOIIETO U CPeHEro 0O0pa3oBaHUsl 3aHUMAET OJIHO
U3 BEOyIIUMX MecT. SIBNsisch (QyHIAMEHTOM HAy4YHOTO MHUPONOHHUMAaHHUS, OHO CHOCOOCTBYET
dbopMHUpOBaHHIO 3HAHHMK OO0 OCHOBHBIX METOJAaX HAyYHOTO MO3HAHUS OKPYXKAIOIIeTO MHpA,
(GyHIaMEHTAIbHBIX HAy4YHBIX TEOPHM W 3aKOHOMEpHOCTeH, QOpMHUpYeT y ydalluxcs yMEHHUS
HCCIIEIOBATh M OOBSACHATH SIBIICHUS MPUPOJIbI U TEXHHUKH.



Kak mxonbpHBIN mpenmer, ¢u3uka 06Ja1aeT OTPOMHBIM T'YMAaHUTAPHBIM MOTEHIIUAIOM,
OHAa aKTHBHO (OPMHPYET HWHTEIUIEKTYyaJbHbIE M MHUPOBO33PEHUYECKHE KadyeCTBA JIMYHOCTH.
Huddepennnanys npeanoaaracT Takyro OpraHu3aluio Ipouecca 00yueHust, KOTopas y4uThIBAacT
UHAWBUAYAJIbHBIC 0COOEHHOCTH ydqalmuxcs, ux CIIOCOOHOCTH H HHTCPCCHhI, JIMIHOCTHBIA OIIBIT.
Huddepenunanust obyueHust (u3uke MO3BOJSAET, C OJHOW CTOPOHBI, OOECIEYUTH 0a30BYIO
MOATOTOBKY, C APYTrOd - YIOBJIETBOPUTH MOTPEOHOCTH KaKJIOTO, KTO MPOSBIISIET MHTEPEC U
CIOCOOHOCTH K MPEIMETY U BBIXOJUT 32 PAMKH H3Y4YeHUS (PM3UKHU B IIKOJIBHOM KypCe.

2. Henu kypca

Onupasick Ha WHIWBHUIyaJIbHbIE OO0pa30BaTEIbHBIC 3alPOCHl M CHOCOOHOCTH KaXJIOTO
pebeHKa Mmpu peau3anuy MPorpaMMbl BHEYPOUHOU JEATCIEHOCTH 10 (hHU3HKE
«IKCcrepuMeHTalbHas (PU3UKa U pElIeHUE 3a/1a94», MOKHO IOCTUYhL OCHOBHOM II€JIH - Pa3BUTh
y 0o0y4yalluxcsi cTpeMileHHe K JajibHeillleMy camMoonpeae/eHUuI0, MHTe/IEKTYaJbHOI,
HAYYHOI U NMPAKTHYECKOIi CAMOCTOSTEIbLHOCTH, O3HABATEIbHOH AKTUBHOCTH.

JlanHasi mporpaMMa Mo3BoJIsIeT 00yJaroNMMCs 03HAKOMUTHCS C METOAMKON OpraHu3aluu
Y TIPOBEJICHUS IKCIIEPUMEHTAILHO-UCCIIEI0BATEILCKON IEITEIbHOCTH B COBPEMEHHOM Y4eOHOM
npoiiecce o pU3NKe, 03HAKOMHUTHCSI CO MHOTUMH MHTEPECHBIMU BOTIpocamMH (PU3UKH HA TAHHOM
sTame OOy4YeHUs, BBIXOISAIIMMHU 32 PaMKH IIKOJBHOW MPOTPAMMBI, PACHIUPHUTH IE€JIOCTHOE
MpEeACTaBICHUE O TNpodiieMe JaHHOW HayKd. OKCHEpUMEHTAIbHas JEATebHOCTh OyaeT
CrocoOCTBOBAaTh PA3BUTHIO MBICIUTENBHBIX OIEpaluii ©W OoOleMy HHTEIJIEKTYaTbHOMY
Pa3BUTHIO.

He menee BakHBIM (haKTOPOM peaM3alliy JAaHHOW MPOTPAMMBI SIBIISIETCS CTPEMJICHHE
pPa3BUTh y Y4YaIIMXCA YMEHHE CaMOCTOSTEIhHO paldoTaTh, JAymaTh, SKCIIEPUMEHTHUPOBATH B
YCIIOBUAX IIKOJBHOM JTabOpaTOpuM, a TaKKe COBEpIICHCTBOBATh HABBIKM apryMEeHTalUd
cOOCTBEHHOM MO3UILIMHU MO OMpPENENCHHBIM BompocaM. CoaepaHue MporpaMMbl COOTBETCTBYET
MO03HABATEIbHBIM BO3MOXHOCTSAM HIKOJBHUKOB UM MPEJOCTABISET UM BO3MOXKHOCTh paboTaTh Ha
YpPOBHE TIOBBIIIEHHBIX TPeOOBaHMM, pa3BuBas ydeOHyr0 MoTuBanuio. CojaepkaHue 3aHITHHA
BHEYPOUHOH JIEATEILHOCTH MPEJCTABIsIET cO00M BBEECHHE B MUP 3KCIIEPUMEHTAIbHON (HU3HKHY,
B KOTOPOM yYaluecs CTaHyT UCCIEA0BATESIMU U HaydaTbCsl MO3HABATh OKPYXKAIOLUNA UX MHUP,
TO €CTh OCBOSIT OCHOBHBIE METOAbl HAy4dHOro TMO3HaHUA. B ycioBusx peanuzauuu
00pa30BaTeNIbHOM MPOrpaMMBbI IIUPOKO HCIIONB3YIOTCS METO/Ibl YUeOHOT0, UCCIIEA0BATEILCKOTO,
npoOJIeMHOro JKcrepuMeHnTa. PeOeHOk B mpoliecce MO3HAHUS, NpUOOpeTas YyBCTBEHHBIN
(beHOMEHOIOTHYECKUI) OTBIT, MEPEKUBACT MOJYyYCHHbIC ONIYIIEHHWS M BIEYATICHHS. OTHU
MepeKUBaHUS MPOOYKIAIOT W MNoOyXxIaroT mpouecc MbiieHus. Crnenududeckas ¢opma
OpraHu3aluy MO3BOJISET YYalllMMCS O3HAKOMHUTBCS CO MHOTMMHU HHTEPECHBIMH BOIPOCAMU
¢bu3MKM Ha JaHHOM OJTame OOydYeHHUs, BBIXOIALUIUMHU 32 PaMKU IIKOJbHOW MpPOTrpamMbl,
pacIIupuTh UEJIOCTHOE IMpeJCTaBieHre o mpobieMe naHHOW Hayku. JleTm mosydaror
npodeccroHallbHbIE HAaBBIKM, KOTOPHIE CIOCOOCTBYIOT NalbHEWIEH COLUANbHON ajanTalii B
oO1ecTBe.

Ilenvio  mporpaMMbl  3aHSATHI ~ BHEYPOUHOM  JEATEIBHOCTH MO  (pU3UKE
«QKcrniepuMeHTanbHas PU3UKa U pElICHHUE 3a/1au», Ul yUaluxcs 8 kiacca sSBISIOTCS:

* pa3BUTHE Yy YYAIIUXCSA I[103HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH B Mpolecce PElIeHHs MPaKTUYECKUX 3a7ad U CaMOCTOATEIBHOTO MPHOOpEeTeHUs
HOBBIX 3HAHUH;

* popMupoBaHUE U PA3BUTHE Yy YYAIIUXCS KIFOYEBBIX KOMIETCHIIMI: yUeOHO-TI03HABATENbHBIX,
MH()OPMALIMOHHO-KOMMYHUKATUBHBIX,  COLIMATBHBIX, U KaK CJEJICTBUE  KOMIIETEHIIUI
JIMYHOCTHOTO CAMOCOBEPIIEHCTBOBAHUS;

* (bopmupoBaHUE MPEIMETHBIX U METANPEAMETHBIX PE3yIbTAaTOB OOYYEHHs, YHHBEPCATbHBIX
y4eOHBIX IEHCTBUI;



* BOCIMTAaHUE TBOPYECKOW JIMYHOCTH, CHOCOOHON K OCBOCHHUIO MEPEIOBBIX TEXHOJOTHHA U
CO3JaHHUIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIIBI)KEHUIO HOBBIX UJCH U TIPOCKTOB;

* peanu3anus JIeSTeIILHOCTHOTO TOIX0/a K MPEAMETHOMY OOYYEHHUIO Ha 3aHSATUSX BHEYPOUHOU
NEeSITETILHOCTH 110 (PU3UKE.

Oco0eHHOCThIO BHEYPOUHOU ACATEILHOCTH N0 (PU3HKE B paMKax KPY)KKOBOU pabOTHI SBISETCS
TO, YTO OHA HANpaBJCHA HA JOCTIKCHHE OOYYAIOIUMUCS B OONBIICH CTENICHW JIMYHOCTHBIX H
METanpeAMETHBIX PE3YJIbTATOB.

3. 3agaum kypca

Jnst peanmu3anuu 1eneil Kypca TpeOyeTcs penieHne KOHKPETHBIX MPAaKTHYECKHX 3aj1ad.
OcHOBHBIE 33/1a41 BHEYPOUHOH JIEATETHHOCTH MO (PH3UKH:
* BBISIBJICHHE UHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEN, BOBMOKHOCTEHN yJaIlUXCsl K pa3JInyHbIM
BUJIAM JICATEIBHOCTH;
* (GopMHUpOBaHHE TPEJCTABICHHUS O SBICHUSIX M 3aKOHAX OKPYXKAIOMIETO MHUpPA, C KOTOPBIMHU
[IKOJIFHUKH CTAJIKUBAIOTCS B TIOBCETHEBHOW KH3HU;
* opmmpoBaHUE MPEACTABICHHUS O HAYYHOM METO/IE TIO3HAHWS,
* pa3BUTHE UHTEPECA K HCCIIEI0BATEINBCKOM IESITETbHOCTH,
* pa3BUTHE OTIBITA TBOPUECKOH JEIATEITHHOCTH, TBOPYECKHX CITOCOOHOCTENH;
* pa3BUTHE HABBIKOB OpPraHU3alliy HAYIHOTO TPy/ia, pabOTHI CO CIOBAPSIMHU U SHIIUKIONEIUSIMHU;
* CO3JIaHME YCIIOBHH JUTS pealn3alliid BO BHEYPOUHOE BpeMsl MPUOOPETEHHBIX YHUBEPCAIHHBIX
y4eOHBIX IEUCTBUN B YPOUHOE BPEMSI;
* pa3BUTHE OMNBITa HePOPMATBHOTO OOIICHWS, B3aWMOJCHCTBHSA, COTPYAHWYECTBA; II
paciiupeHe paMoK OOIIEHHUS C COLUYMOM;
* (opmHupoBaHNE HABBIKOB NOCTPOEHUs (U3NYECKUX MOJETCH M OmpelesieHus TpaHHUl] HX
MPUMEHUMOCTH;
* COBEpIICHCTBOBAHHME YMEHUN MPUMEHATh 3HAHUS TO (QHU3UKE Uil OOBSICHEHMS SBICHHUN
MIPUPO/IbI, CBOMCTB BEIIECTBA, pelIeHHs GU3NUECKUX 3a/1a4, CAMOCTOSITEILHOTO MPUOOPETEHUS U
OLICHKM HOBOM wuHGpopManuu (U3NYECKOTO COJCpKaHUS, KCIOIb30BaHUSI COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH;
* UCIIOJIb30BaHKUE TPUOOPETCHHBIX 3HAHUN U YMEHUH [Tl pellIeHUs IPAKTUYECKHX, )KU3HEHHBIX
3azay;
* BKJIIOYEHHE Yy4aIIMXCS B pa3HOOOPa3HYIO JAESITEeIbHOCTh: TEOPETUYECKYIO, IPAKTHUUECKYIO,
aHAJIMTUYECKYIO, TOMCKOBYIO;
* BEIPa0OTKA THOKUX YMEHUH NIEPECHOCUTH 3HAHUS ¥ HABBIKK HA HOBBIE POPMBI yueOHOH pabOTHI;
* pa3BUTHE COOOPA3UTEITBHOCTH U OBICTPOTHI PEAKLIMHU IIPU PEIICHUH HOBBIX Pa3IMUHBIX
(buznuecKux 3a/1a4, CBI3aHHBIX C MPAKTUYECKOU NESTEIbHOCTBIO.

4. MeTtoabl 00yueHHs1 U (pOPMBbI OPraHU3ALUHU AeSITeJIbHOCTH 00y4alOIIMXCS

Peanu3anus mporpamMmbl  BHEYpO4yHOH  gedrenbHocTH  «®Pu3nka B 337a4ax U
SKCIEpUMEHTax» IpeANoyiaraeéT WHAWBUIAYAJIBHYIO U TIPYNIOBYHO padoTy oO0ydarouuxcs,
IUTAHUPOBAaHUE U TPOBEJEHHUE HCCIE0BATEIbCKOTO AKCIEPUMEHTA, CaMOCTOSTENbHBIA cOOp
JAHHBIX JUIl pELIeHHs NPAKTUYECKUX 3a7ad, aHaJIU3 M OLIEHKY IOJYYEHHBIX pe3yJbTaToB,
U3roToBJIeHHE MocoOuil u Mozenel. [Iporpamma npexycMaTpuBaeT He TOJBKO OOydaromue U
pa3BUBAIOIIME LENM, €¢ pealu3alus CIocOOCTBYET BOCHHUTAHUIO TBOPYECKOH JMYHOCTU C
AKTUBHOM XU3HEHHOW MO3ULMENH. BBICOKMX pe3yabTaTOB MOTYT JOCTHYb B JAHHOM Cllydac HE
TOJIBKO YYEHUKH C XOpOIIEH IIKOJBbHOW YyCIIEBAEMOCTBIO, HO U BCE LEJICYCTPEMIICHHbBIE
aKTHBHBIE pebATa, Y)Ke C/IeNaBIIne CBOH MpodecCHOHAIbHBIN BHIOOD.

5. Ilnanupyemble pe3yabTaThl
JlocTkeHne NIaHUPYEMbIX PE3YJIbTaTOB B OCHOBHOM IIKOJIE MPOUCXOIUT B KOMILIEKCE
UCIOJIb30BAHUS YETHIPEX MEXAUCHUIUIMHAPHBIX y4eOHBIX mporpamm («PopmupoBaHue



YHUBEPCAIBbHBIX y4eOHBIX NeiicTBuity, «Popmupoanne MKT-komMmeTeHTHOCTH 00y4aronuxcs»,
«OCHOBBI y4eOHO-HCCIIEIOBATENBCKOM U TMPOEKTHON AeATeNbHOCTHY, «OCHOBBI CMBICIOBOTO
9YTeHUSI U pabOThl C TEKCTOM») M Y4EOHBIX NMPOTPaMM IO BCEM IMpeaMeTaM, B TOM YHCIE IO
¢usuke. Ilocne wu3ydeHUs HpOrpaMMbl BHEYPOUHOH JEATENBHOCTH «IKCIEpUMEHTAIbHAS
¢u3MKa 1 pereHne 3a1auw» 00yJaronuecs:
* CHUCTEMAaTH3UPYIOT TEOPETUYECKHE 3HaHWsI M YMEHUS [0 PEUICHUI CTaHJIApTHBIX,
HECTaH/IAPTHBIX, TEXHUYECKUX U OJMMITMAIHBIX 3a/1a4 pa3IMuYHbIMU METOJAMY;
* BBIPa0OTAIOT MHMBHYAIbHBIA CTHIIb peIIeHHs (PU3NIECKUX 3a1a4;
* COBEpIUEHCTBYIOT YMEHHS Ha IPAKTUKE IOJIb30BaThCs NpUOOpaMu, MPOBOJIUTH H3MEPEHMUS
¢u3nvecKuX BETUYMH (OMpPENeNsTh IICHY JeNICHHs, CHUMAaTh IOKa3aHUs, COOJI0NaTh MpaBuIiIa
TEXHUKH 0€301aCHOCTH);
* HayyaTcsl I0JIb30BaThcs MpUOOpaMH, C KOTOPHIMHU HE CTAJKHUBAIOTCS HA ypoKax (U3UKHU B
OCHOBHOM HIKOJIE;
* pa3paboTarOT ¥ CKOHCTPYUPYIOT IPUOOPHI U MOJEIH JIJIs TIOcienytomel paboThl B KaOUHETe
bu3nku.
* COBEpIICHCTBYIOT HaBBIKM IHUCBMEHHOW M YCTHOM peud B TpPOIEccCe HaNHUCaHus
HCCIIEI0BATENIbCKUX pPadOT, HMHCTPYKIMHM K BBIIOJHEHHBIM MOJEISIM U HpubopaMm, MpH
BBICTYIUICHHUSX HA HAYYHO - MPAKTUYECKUX KOH(EPEHIMIX PA3IUYHBIX YPOBHEH.
* ONpeNeNaT AajbHeillllee HalpaBlI€HHE Pa3BUTHS CBOUX CIOCOOHOCTEW, cdepy HaydHBIX
MHTEPECOB, ONPEAETATCS ¢ BEIOOPOM JajbHENIIero 00pa3oBaTeIbHOr0 MapiipyTa, JajibHeiero
npoduiis oO0ydeHHs B CTapliel mIkoJie.

Ilpeomemmnvimu pezynromamamu nporpaMMbl BHEYPOUHOU JI€ATEIBHOCTH SABIISIOTCS:
1. ymeHue monb30BaThCsl METOIaMU HAYYHOTO TTO3HAHUS, IPOBOIUTH HAOIIOACHHUS, IIJIAHUPOBATh
Y IIPOBOJMTB HKCIIEPUMEHTBI, 00pabaThIBaTh pe3ysibTaThl U3MEPEHUIL;
2. HAYYUTHCS TIOJIb30BAThCS HM3MEPHUTEIBHBIMU TPHOOpaMH (BECHI, JUHAMOMETD, TEPMOMETD),
coOMpaTh HECIIOKHBIE IKCIIEPUMEHTAJIbHBIE YCTAHOBKH JUIsI IPOBEIECHUS IPOCTEHUIINX OIBITOB;
3. pa3BUTHE DJIEMEHTOB TEOPETHYECKOrO MBIIUIEHUS Ha OCHOBE (OPMHUPOBAHMSA YMEHHIt
YCTaHaBJIMBATh (aKThl, BBIAEIATH IJABHOE B H3y4aeMOM SBJIEHUH, BBIABIATH MPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXJy BEIMUYMHAMHU, KOTOPBIE €T0 XapaKTEPU3YIOT, BbIABUIaTh T'MIIOTE3bI,
(GbopMynHUpOBaTh BBIBOBI;
4. pa3BUTHE KOMMYHUKAaTUBHBIX YMEHHI: JOKIAIbIBATh O pe3yibTaTax dKCIIEPUMEHTa, KPaTKO U
TOYHO OTBEYATh HAa BOIPOCHI, MCIIOJIb30BaTh CHPABOYHYIO JIMTEPATypy U Jpyrue HCTOUYHUKHU
nHpopMaIuu.

Memanpeomemnuvimu  pesynvmamamu  NPOrpaMMbl  BHEYPOUHOM  J€SATEIbHOCTH
SBIISAIOTCS:
1. oBnajneHue HaBBIKAMH CaMOCTOSITEIBHOTO IPUOOPETEHUs] HOBBIX 3HAHUM, OpraHU3alUH
y4yeOHOIl JesATeNbHOCTH, IOCTAaHOBKM IieNiell, IUIAaHUPOBAHMs, CAMOKOHTPOJIS U OLEHKHU
pe3yabTaTOB CBOEH MAEATENbHOCTH, YMEHUSMHU IMPEABHJETh BO3MOXKHBIE pE3YylbTaThl CBOMX
JIeHCTBUIA;
2. mpuoOpeTeHHe OIblTa CaMOCTOSATENIBHOIO IIOMCKAa aHalmu3a M oTOopa HMH(POpPMAaLUU C
UCIOJb30BAHUEM pPA3IMYHbIX HMCTOYHMKOB M HOBBIX HH(MOPMALMOHHBIX TEXHOJIOTHUH JUis
pELIEHNs SKCIIEPUMEHTAIBHBIX 3a/1a4;
3. opmupoBanre yMmeHui paboTaTh B IpyNIe C BHIMOJHEHUEM Pa3IMYHBIX COLMAIIBHBIX poJiei,
MPEJCTABIATh U OTCTAUBATh CBOU B3IVISAbI M YOSIKICHHSI, BECTH JUCKYCCHIO;
4. oBJaJieHHE SKCIIEPUMEHTAILHBIMU METOIaMH PELLIeHUs 3aj1ay.

Juunocmuvimu pesynvmamamu IporpaMmbl BHEYPOUHOU JESITEILHOCTH SIBJISIOTCS:
1. cpopMHpPOBAaHHOCTH TO3HABATEJIbHBIX MHTEPECOB, HWHTEIUIEKTYyalbHBIX M TBOPYECKHX
CIOCOOHOCTEH yyarmuxcs;
2. CaMOCTOSATENBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUN U TIPAKTUUYECKUX YMEHUI;
3. mproOpeTeHne yMEeHHs CTaBUTh Nepe] co00i Mo3HaBaTeIbHbIE 1M, BBIIBUTATh TUIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;



4. nproOpeTeHHE TOJIOKUTEIBHOTO AMOIIMOHAIBHOTO OTHOIICHHS K OKPYKAIOIICH TIPUPOJIE U
caMoMy ce0e KaK 4acTH MPHUPOIBL.

6. Cnioco0bI OLleHKH YPOBHSI JOCTUKEHUSI 00y4YaI0LIUXCSl
KauecTBO MOoAroTOBIEHHOCTH y4YalIUXCsl ONPEAEIAETCS KaueCTBOM BBIIOJHEHHBIX UMM paloT.
KputeprieM OIIEHKM B [aHHOM Ciydae SBJISETCS CTEICHb OBJAJCHHUS HaBBIKAMU pPaOOTHI,
CaMOCTOSITEJIBHOCTh U 3aKOHYEHHOCTb palOOThI, TIIATEJIbHOCTh AKCIEPUMEHTa, HAayYHOCTb
IpeIaraéMoro petieHus npo0aemMbl, BHEIIHUN BU U KauyecTBO pabOThl MprOopa MM MOJENH,
COOTBETCTBHUE UCCIIEI0BATENBCKON pabOThl TpeOyeMbIM HOpMaM U MpaBuiaM 0(hOpMIICHHUS.
[ToompurensHoit (GOpPMON OLEHKH Tpyda YdYalIMXCS SBISETCS JEMOHCTpamust padoT,
BBINIOJIHEHHBIX YYAIIMMUCS U BBICTYIIJIEHUE C pe3yJIbTaTaMU MCCIEA0BAHUN Mepes pa3IuuHbIMU
aymuTopusMu (B Kjacce, B CTaplIMX M MIAQMIMX KjlaccaX, YYUTENIsMH, IeAaroraMu
JIOTIOJTHUTEIBHOTO 00pa30BaHMsl) BHYTPH IIKOJIBI.
Pabora ¢ y4yeOHbIM MarepuaqoM pa3HOOOpPa3HbIX (QOPM JaeT BO3MOKHOCTh KaKIOMY HUX
yydaluxcs IposBUTh CBOU CIIOCOOHOCTH (B 00JIaCTH CUCTEMaTH3allMi TEOPETUUECKUX 3HAHUM, B
o0JacTu pelieHus CTaHapTHBIX 3a]a4, B 00JIaCTH pellleHUs] HECTaHJIapTHBIX 3a/a4, B o0nactu
HCCIeOBATEIbCKON  paboThl W T.1.). CuTyanuu ycmexa, CO3Jaloliue IMOJO0KUTEITbHYIO
MOTHBAIMIO K JESITEIbHOCTH, SIBJISIOTCS BaXHBIM (AKTOPOM pAa3BUTHS TBOPUYECKHX U
M03HABATEIbHBIX CIIOCOOHOCTEN yJaIIuXcs.

7. Conep:kaHue mporpaMmmbl
Cooeporcanue uzyuaemozo Kypca 6 8 knacce

1. TennoBbie siBaeHus (7 4)
Tennosoe nBukenue. Tepmomerp. CBA3b TEMIIEPATYPHI TEIA CO CKOPOCTBIO ABMXKEHUS €I0 MOJIEKYI.
Bryrpennsis sneprus. [IBa crioco6a n3aMeHeHUs BHYTPEHHEH YHEpTHH: padoTa 1 Teruionepeaya.
Buae! Temonepenayn.
KonnuecTBo Teriorsl. Y ienbHas TEIIOEMKOCTh BENIECTBA. Y JieJIbHAs TEIJIOTa CTOPAHUs TOILINBA.
3aKOH COXPAaHEHUS PHEPIUM B MEXAHMUYECKUX U TEIUIOBBIX ITpOLEcCax.

2. I3MeHeHUe arperaTHbIX cocTosiHuii BemecTna (5 1)
[InaBnenue u orBepaeBanue Ten. TemnepaTrypa IUIaBIeHUs. Y JebHas TEII0Ta IUIaBICHUS.
Wcnapenne u konaeHcanus. OTHOCHTENbHAS BIAXKHOCTh BO3AyXa U ee u3Mepenue. [lcuxpomerp.
Kunenune. Temneparypa kuneHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJIEHUS. Y JelIbHas
TEIUIOTa MapooOpa3oBaHMs.
OOnbsicHeHnEe U3MEHEHHI arperaTHbIX COCTOSIHHUI BEIIECTBAa HA OCHOBE MOJICKYJISIPHO-KHHETHIECKUX
MPEICTABICHUI.
[IpeoOpazoBanust SHEPTHH B TEIIOBBIX MallnHaX. J[Burarens BHyTpeHHEro cropanus. [laposas
TypOuHa. X0I0JUIBHUK. DKOIOTHYECKUE TPOOIEMBbI UCTIONB30BaHHS TETIJIOBBIX MAIIHH.

3. DaekTpuueckue siBjienns (15 1)
Dnextpusarys Tei. J[Ba pojia SIEKTPUIECKHUX 3apsaoB. [[pOBOIHUKH, TUIICKTPUKH U
MOJTYIIPOBOHUKY. B3anMoieiicTBre 3apsHKEHHBIX T, DIIEKTPUIECKOE ToJie. 3aKOH COXPAHCHUSI
AIIEKTPUIECKOTO 3apsiia.
JIMCKPETHOCTh ANEKTPUUECKOro 3apsiaa. IiaekTpoH. CTpoeHUE aTOMOB.
DnekTpudeckuii TOK. ['anbBaHHYECKUE IITEMEHTBI. AKKYMYIISTOPBL. DIIEKTPHUYESCKAs 1ICTb.
DJEeKTPUYECKHiA TOK B MeTaluiaX. HocuTenn NeKTpruyeckuX 3apsioB B MOTYIIPOBOJHHUKAX, Ta3aX U
pactBopax anekTponutoB. [TonynpoBoauukoBbie mpubopsl. Cuia Toka. AMepMerp.
DnekTpuyecKkoe HanpsbkeHne. BompT™eTp.
DJEeKTPUYECKOE COMTPOTUBIICHHE.
3akon OMa Ju1sl yuacTKa JIeKTPUIECKOM LeH.
VY nenvHOe conporuBienue. Peocrarsl. [TocnenoBareabHOe U MapalIeIbHOE COSTUHEHUS
[IPOBOTHHKOB.
Pabora u momiHOCTh TOKa. KONMMYEeCTBO TEIIIOTHI, BBIICNIIEMOE IPOBOTHIUKOM C TOKOM. CYEeT4HK
ANIEKTPUUECKOI SHeprun. Jlamra HakanuBaHus. DIEKTPOHArpeBaTelbHbIe TPUOOpPHI. Pacuer



3JIEKTPOIHEPTUH, MOTpebIIsieMoil OBITOBBIMHU AsieKkTporipubopamu. Koporkoe 3ambikanue. [1naBkue
MPEeIOXPAHUTEIH.

4. DJIeKTPOMarHUTHBIE sIBJIeHHUsI (2 4)
MarsuTHoOE 1oJie TOKa. DIEKTPOMarHuThl U UX npuMeHeHue. IloctosiHHble MarHuThl. MaraHuTHoe
nosie 3emid. JlelicTBHE MArHUTHOIO MOJIsI HAa IIPOBOJHUK € TOKOM. DJIEKTPOABUIaTenb. JJMHAMUK U
MHUKPOQOH.

5. CeetoBble siBiaeHus (5 1)
Ucrounuku cera. [IpsamonuHeitHoe pacpocTpaHeHUE CBETa.
Otpaxxkenus cBeta. 3aKoH oTpaxkeHus. [liockoe 3epkaso.
IIpenomnenue ceera.
JIunza. ®okycHoe paccrosiHue IMH3bL. [locTpoeHne n3obpakeHnii, 1aBaeMbIX TOHKOM JIMH30M.
Ontuueckas cuia auH3bL. [ 1123 kak ontuyeckas cucrtema. Onrudeckue npuoopsl.



KanennapHo-temarnyeckoe mianuposanue (1 rox ooyuenmusi)

Ne Tema 3ausTus
TensoBble siBiaeHus (7 1)
1 IIpaktudeckas padora Ne 1 «VccnenoBanue U3MEHEHHsI CO
BpPEMEHEM TeMIIEpaTypbl OCTHIBAIOIIEH BOIBIY.

2 Pemenue 3anau Ha TeMy «/I3MeHeHNE BHYTpEHHEN JHEPTUH,

pabotay.

3 Pemenue 3anau Ha TeMy «/I3MeHeHNEe BHYTpEHHEN JHEPTUH,

pabotay.

4 [Ipaktuyeckas padora Ne 2 «M3yueHue BbIBETpUBaHUS
BOJIbI C TEUEHHUEM BPEMEHN)

5 [Ipaktudeckas padora Ne 2 «/3y4yeHne BoIBETpUBAHUS BOJIbI

C TEUEHHEM BPEMEHI»
6 OkcnepuMmeHTanbHas padora Ne 1 «ccnenoBanneamopHbIX TEI»
7 OkcniepumenTanbHas padora Ne 1 «MccnenoBanue
amMOp(HBIX TeI»
H3menenne arperaTusix cocrosinuii Beujecrna (5 1)

8 DOkcniepuMenTanbHas pabora Ne 2 «MccnenoBanue
TEMIIEPATYPHI IIABJICHUS U OTBEPJICBAHUS

9 OkcniepuMenTanbHas padbora Ne 3 «MccnenoBanue
BJIQKHOCTH BO3/1yXa»

10 DkcniepuMeHTanbHas pabora Ne 4 «3aBUCHMOCTD
TEMIIepPaTyphl KUTICHHS OT IABJICHUS

11 Pemienue 3ayma4 Ha TeMy «Y fienbHAS TEMIOTA
mapooOpa3oBaHUSDY

12 Pemienue 3anau Ha temy « KIIJ] TernoBsix gBurarenei »

DaekTpuyeckue siBjieHus (15 )

13 OkcniepuMeHTaibHas padbora Ne 5 «MccnenoBanue
AIEKTPUYECKOTO MOJIS»

14 Pemenue 3amau Ha TeMy «DJIEKTpHUECKasl LENb U €eCOCTaBHBIC YAaCTH»

15 DkcniepuMeHTanbHas padoTta Ne 6 «MccnenoBanne 3JIeKTPHUIECKOro TOKa.
l"anpBaHMYECKHE STIEMEHTHI,

AKKyMYJISITOPBD»

16 [TpakTuueckas padora Ne 3 «M3rotoBicHue
AJIEKTPOCKOIAY

17 OxcnepumeHTalbHast pabota Ne 7 «VccnenoBanue
AIEKTPUYECKOM LETH»

18 Pemrenue 3anay Ha Temy «Cuia Toka. AMIiepMeTp»

19 Pemrenue 3aga4 Ha TeMy «DIIEKTPUYECKOE HATIPSIKEHHUE.
BonetmeTp»

20 Pernrenue 3a1a4y Ha TeMy « DIEKTPUYCCKOE
CONPOTHUBIICHHE)

21 Pemenue 3anau Ha Temy «Omnpenenenue napameTpoB
JIEKTPUUECKOM IIeTIH TPH MOCJIE0BATEILHOM UIIapalIeIbHOM COSIMHEHUN
IIPOBOTHUKOBY

22 Pemenue 3aga4 Ha TeMy «Pacuer paboThl 1 MOIIHOCTH
TOKa»

23 OkcnepuMeHTanbHas padora Ne 8 «MccnenoBanue




KOJIMYCCTBA TCIIJIOTHI, BHIACIIACMOC ITIPOBOAHHUKOM C
TOKOM

24 [IpakTuueckas pabora Ne 4 «MccnenoBanue JamIibl
HAKaJTMBAHUS»

25 DkcnepuMeHTanbHas padora Ne 9 «KopoTkoe 3aMbIKaHUE U
ero nociencteus. [lnaBkue nperoxpaHuTem

26 DkcnepumMenTtanbHas padora Ne 9 «KopoTkoe 3aMbIKaHue U
ero nocnencteus. [lnaBkue nperoxpaHuTenm»

27 Pemenne 3aqa4 Ha Temy «Pacder snexkTposHeprum,
notpedisieMoit ObITOBBIMH 3JIEKTPOIPUOOpaMID)

DJIeKTPOMATrHUTHBIE sIBJIeHH (2 4)

28 OkcnepumenTtanbHas padora Ne 10 «MccnenoBanue
MarHUTHOT'O TIOJISI TOKa)

29 OkcnepuMenTtanbHast padora Ne 11 «JleficTBue MarHUTHOTO
TIOJISL Ha IPOBOJTHHUK C TOKOM »

CaetoBble siBjienus (5 1)

30 [TpakTrueckas padora Ne 5 «MccnenoBanme oTpakxeHHs
cBera. 3aKoH oTpakeHus. [l1ockoe 3epkano»

31 DkcnepuMenTanbHas padbora Ne 12 «MccnenoBanue 3akoHa
TIPEJIOMIICHHSI CBETa»

32 Pemenne 3a1a4 Ha TeMy «Pacder OKyCHOTro pacCTosHHS
JIMH3bD»

33 IMpakTrueckas pabora Ne 6 «IToctpoenue n300paXkeHHH,
JaBaeMbIX TOHKOW JIMH30M»

34 [TpakTiaeckas padora Ne 7 «Onrrueckue mpuOOpsI B

MIPUPOLEN.
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1. BHeypouHas AesTenbHOCTh MIKOIHHUKOB. METONMNYECKH KOHCTPYKTOP: ITOCOOUE JIIsl yuuTens/
J1.B. I'puropses, I1.B. Crenanos. - M.: [Ipocsemnienue, 2011. - 223 c. -. (CTanaapThl BTOPOToO
TTOKOJICHHUS ).

2. Bueypounas aearenbHOCTh. [IpuMepHbIil 1aH BHEYPOUHOH JEATEIbHOCTH B OCHOBHOM IIKOJIE:
nocoobue s yuutens/. B.I1. Crenanos, JI.B. I'puropses - M.: IIpocsemenue, 2014. - 200 c. -.
(CrangapTbl BTOPOIro IOKOJICHHS).

3. Paboune nporpammel. @usuka. 7-9 kiaccel: yuebHo-MeToquueckoe nocobdue/coct. E.H.
Tuxonoa.- M.:JIpoda, 2013.-398 c.

4. ®enepanbHblii TOCY1apCTBEHHBIN CTaHAAPT 00LIEro 00pa30BaHUsl BTOPOro IOKOJIECHUS:
nesITenbHOCTHBIN nonxof [ Teker]: meroauueckue pekomenaanuu. B 3 4. Yacts 1/ C.B.AHannyeBa;
non obmr. Pex. T.d.Ecenkosoii, B.B. 3apyounoii, aBt. Beryn. Cr. B.B. 3apybuna — YIbsHOBCK:
YUIIKIIPO, 2010. — 84 c.

5. 3anumarenbHas gusuka. [lepensman S.U1. - M. : Hayka, 1972.

6. Xouy 0b1Th Kynmubunemm. Dnemanckuii U.H. - M. : PUL] MK/I, 2002.

7. ®uszuka s yBrnedeHHbIX. Kubanpuenko A.Sl., Kubansuenko NU.A.- PoctoB u//l. : «DeHukcy,
2005.

8. Kak crath ydyeHsIM. 3aHsTHs 10 PU3MKE I cTapiiekiaccHukoB. A.B. Xyropckwuii, JI.H.
Xyropckwuii, U.C. Macnos. - M. : I'nobyc, 2008.

9. ®ponTansHbIe Ta00paTOpHBIE 3aHATHA 1O Gu3uKe B 7-11 kimaccax o0mieoOpa3oBaTenbHbIX
yupexnenuit: Kaura mns yaurens./mon pen. B.A. bypoga, I'.I". Hukudoposa. - M. : [Ipocsemienne,
1996.
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