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IosicHUTENLHAA 3aNNCKA

Pabouast mporpamMma 3aHATHII BHEYPOUYHOU JEATEIHLHOCTH MO (Pu3nke «IKCIepuMeHTaabHas (pu3uka u
pelieHne 3a1a4y» MpelHa3HaueHa AJis OpTaHu3allii BHEYPOUYHOW MESTEIBHOCTH O0y4arommxcs § KIaccoB
MBOY COHI Ne 25 cr-ubl Homwkanckod MO Elickuii paiion. Peanu3anusi nporpaMmMbl o0ecrnieunBaeTcst
HOPMATHMBHBIMH JOKYMEHTAMM:

1. ®enepanbubii 3akoH oT 29.12.2012 No 273-®3 (pen. or 31.07.2020) «O6 oOpa3oBaHuU B

Poccuiickoit deneparum» (¢ u3M. u 1om., Betyi. B cuiy ¢ 01.09.2020).

2. ITlacnopt HammonansHOro mpoekta «OOpa3zoBanue» (yTB. npesuauymom Coseta npu Ilpesuaente
P® no crparernueckoMy pa3BUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IPOTOKOA OT 24.12.2018 Ne 16).

3. TocymapctBennas mnporpamma Poccuiickoii ®enepanuu  «Pa3Butue oOpasoBaHus»  (yTB.
[TocranoBnenuem IlpaBurensctBa P ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O06 yTBepkaecHUU
rocyaapcTBeHHOM nmporpamMmbl Poccutickoit @enepanuu «Pa3sutue o0pa3zoBaHus».

4. Tlpodeccuonanpupiii cranmapt «llemaror (memarormueckass AEATENBHOCTb B JOUIKOJIBHOM,
HayaJbHOM OOIIEM, OCHOBHOM OOIIEeM, CpelHeM oO0IeM 00pa3oBaHWM), (BOCHIUTATENb, YUYUTEIh)» (peld. OT
16.06.2019) (IIpukaz MunucrepcTBa Tpyaa u counainbHoi 3amuTbl PO ot 18 oxTsaops 2013 1. Ne 544H, c
M3MEHEHUsIMU, BHECEHHBIMU NpUKa3oM MunucrepcrBa Tpyaa u couzamutel POot 25.12.2014 Ne 11151 u ot
5.08.2016 r. Ne 422n).

5. Metoauueckre peKOMEHIAMU MO CO3AaHMI0 U (DYHKIHMOHHPOBAHUIO B OOIIE00pa30BaTEIbHBIX
OpraHu3alMsaX, pPacOJIOKEHHBIX B CEJIIbCKOM MECTHOCTH UM MajblX TOpOJax, IEHTPOB 0OOpa3OBaHMs
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOU HarpaBieHHOCcTel («Touka pocta») (YTBEpKIEHBI paclopsiKeHueM
MunucrepcTBa npocsetienus Poccuiickoit ®enepariu ot 12 siBaps 2021 r. NeP-6).

6. Metoauueckre pEKOMEHAALMK IO CO3JAaHUI0 M (PYHKIIMOHUPOBAHMIO JIETCKUX TEXHOIMAPKOB
«KBanTopuym» Ha 0aze o00meoOpa3oBaTeNbHBIX OpraHu3anuii (yTB. pacrmopsikeHHeM MUHUCTEpCTBa
npocsemnieaust Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

BueypouHast eTenbHOCTb SBISETCS COCTaBHON YacThIO0 00pa30BaTEIbHOTO MPOLecca U 0JHOM U3 hopM
opraHuzaiu cBoOoaHOro BpeMeHH oOyuwatromuxcs. B pamkax peammzaunun PI'OC OOO BHeypouHas
JesTeNbHOCTh — 3TO 00pazoBaTeNbHasl eATeNbHOCTh, OCYIIEeCTBIsgeMas B (popMax, OTIIMYHBIX OT YPOUHOU
CUCTeMbl OOy4YeHMsl, ¥ HallpaBJI€HHas Ha JOCTH)KEHHME IUIAHUPYEMBIX pe3yJlbTaTOB  OCBOECHUS
o0pa3oBaTeNbHBIX MPOrpaMM OCHOBHOIO o0miero obpa3oBaHus. Peannzanus paboueil mporpaMmbl 3aHATHR
BHEYPOUHOH JeATENbHOCTH MO (u3uke «IKCHepUMEHTaldbHas (PU3MKa M pelleHue 3aJay» CHOCOOCTBYET
00LIeNHTEVIEKTYAJIbHOMY HAIIPABICHUIO Pa3BUTHIO IUYHOCTH 00YJaOIIMXCs 8-X KJIACCOB.

dusnyeckoe 00pa3oBaHUE B CUCTEME OOLIEro W CpeAHero oOpa3oBaHMs 3aHMMAET OAHO M3 BEIYLIUX
MecT. SBissch GyHAAMEHTOM HAay4HOTO MHUPOIOHMUMAHHUS, OHO CIIOCOOCTBYET ()OPMHPOBAHUIO 3HAHHH 00
OCHOBHBIX METOJaX HAy4YHOI'O IO3HAaHHS OKPYKAIOLIEro MHpa, (PyHIaMEHTaIbHBIX HAYYHBIX TEOPHH U
3aKOHOMEPHOCTEH, POpPMUPYET y yyaluxcs yMEHUs UCCIIEA0BaTh U OOBACHATH SABJICHUS IPUPOABI U TEXHUKH.

Kak mkonbHBIA mpenMer, ¢pu3nka 00JagaeT OrPOMHBIM T'YMaHMTApHBIM MOTEHIIMAJIOM, OHA aKTHBHO

(bopmMHpyeT UHTEIEKTyalbHbIE U MHUPOBO33pEeHUYECKHE KauecTBa TUUHOCTH. Juddepenunanus npeanonaraer
TaKyl0 OpraHU3alMIo Mpoliecca 00ydeHHsl, KOTopasi YUUThIBAeT MHANBUAYAIbHbIE OCOOEHHOCTH YJalluXcsl, UX
CIOCOOHOCTH W MHTEPECHl, JTUYHOCTHBIA ombIT. [uddepenumanus odyueHus (uzuke MO3BOJISIET, ¢ OJHOM
CTOPOHBI, O0ecrneyuTh 0a30BYyI0 IMOATOTOBKY, C IPYrOoM — YAOBJIETBOPUTh HOTPEOHOCTH KaXKJIOTO, KTO
MPOSIBJISIET MHTEPEC M CITIOCOOHOCTH K MPEMETY U BBIXOJUT 332 PAMKU U3y4eHUs (PU3HUKH B IIKOJIHLHOM KypcCe.

esn kypca

Onupasch Ha WHIWBUIYyadbHBIE 00pa30BaTENbHBIC 3alPOCHl U CIHOCOOHOCTH KaXKIOTO pebeHKa MpHu
peau3aiyy NporpaMMbl BHEYPOUHOM JESTENbHOCTU MO (u3HKe «IDKCIepUMEHTalbHasi GU3MKa U pelIeHne
3a/1au», MOKHO JOCTUYb OCHOBHOWN WeJM — Pa3BUTh y 00Y4YAKINHUXCH CTpeMJieHHMe K JajJbHeHiieMy
caMoompeJe/IeHHI0, HHTEeJIEKTYaJIbHOH, HAy4YHOll M  NPaKTHYeCKOW  CaMOCTOSTEJIbHOCTH,
MO3HABATEJIbHONH AKTUBHOCTH.

JlanHast mporpaMma Mmo3BoJisieT 00y4aromuMCcsi 03HAKOMUTBCSI C METOIMKON OpraHU3alK U TPOBEICHUS
HKCIIEPUMEHTAIbHO-UCCIIEI0BATENILCKON JEATENbHOCTH B COBPEMEHHOM Y4YeOHOM mporecce Mo (U3MKe,
03HAKOMUTHCSI CO MHOTHMHU HHTEPECHBIMH BONpOcaMu (PU3UKK HA JAHHOM 3Tane o0ydeHusl, BEIXOAAIIUMU 32
paMK{ [IKOJIBHOH TIPOTpaMMBbl, PACIIMPHUTHh IIEIOCTHOE TPEACTaBIeHHE O MpobiIeMe MaHHOW HayKH.



DKCcTepuMEHTaNIbHAS JSITEFHOCTh OYAET CITOCOOCTBOBATH PA3BUTHIO MBICIUTEIBHBIX ONEpaluii U 00IeMy
WHTEJUIEKTYAJIbHOMY Pa3BUTHIO.

He Menee BaxXHBIM (PAaKTOPOM peallM3alMK JaHHOW MPOTPaMMBI SIBISIETCS CTPEMIICHHE Pa3BHUTHh Y
yyaluxcs yMEHHE CaMOCTOSITeNbHO padoTaTh, AyMaTh, SKCIEPUMEHTUPOBATh B YCIOBHSIX IIKOJIbHOU
1abopaTopuH, a TAK)KE COBEPIICHCTBOBATH HABBIKM apryMEHTAIMU COOCTBEHHOM MO3UIMU IO ONPEACIEHHBIM
BorpocaMm. CojaepkaHue MNporpaMMbl COOTBETCTBYET I103HABATEIbHBIM BO3MOXKHOCTSAM UIIKOJIBHUKOB U
MPEIOCTABISIET UM BO3MOXKHOCTH pabOTaTh Ha YpPOBHE IOBBHIIMICHHBIX TPEOOBAaHUM, pa3BHBas Y4EeOHYIO
motuBanuio. CoJepkaHue 3aHATHII BHEYPOUHOW MESITENbHOCTH MpEICTaBisieT coOOi BBEACHHE B MHUP
IKCIIEPUMEHTAIBHOW (PU3UKHU, B KOTOPOM Y4YaIl[Mecs CTaHYT HCCICNOBATEISIMH M HAydaThCsl MO3HABATh
OKPYKalIIUM UX MUDP, TO €CTh OCBOST OCHOBHBIE METOJIbI HAYYHOTO NO3HaHUA. B ycloBusX peanuzanuu
0o0pa3oBaTeNbHON  MPOrpaMMbl  IIMPOKO  HCHOJB3YIOTCS METOABl  Y4eOHOTO, HCCIIEIOBATEIBCKOTO,
npoOiieMHOTO  3KcnepuMeHTa. PeOHoxk B mporecce  MO3HaHUS, MpuoOpeTas  YyBCTBEHHBIN
(peHOMEHOIOTUYECKUI) OTBIT, MEPEIKUBACT IMOJYICHHBIC OIMYIICHUS W BIEYATICHUS. DTHU TCPE)KUBAHHS
npoOyXaaloT U ModyxaalT nporecc MbinuieHus. Crenududeckas Qopma opraHuzaluu MO3BOJISET
yUYaluMcsl 03HAKOMUTBCS CO MHOTMMH HMHTEPECHBIMU BOTpocamu (DU3MKM Ha JAHHOM JTarne OOydeHus,
BBIXO/ISIIIMMU 32 PaMKH IIKOJIBHOW MPOTPAMMBI, PaCHIMPUTH LIEJIOCTHOE MPEACTaBIeHHE O MpolIemMe JaHHOI
HaykW. JleT Mmoiy4aroT mpoeCcCHOHATBHBIC HABBIKH, KOTOPBIE CIIOCOOCTBYIOT NajlbHEHINEH COMMATBLHOU
ajlanTanuu B oOIIeCTBeE.

Ilenvro iporpaMMBbl 3aHITHI BHEYPOUYHOU JEATEIHHOCTH MO (pH3MKe «DKCIepUMEHTANIbHAS (PHU3UKa U
pelIeHe 3aau», JJId yJalluxcs §8-X KJIaCCOB ABIISIFOTCS:

* pa3BUTHE Yy YYalIUMXCAd IIO3HABATEIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce peuieHus MPaKTUYECKUX 3a/1a4 U CaMOCTOSATEIHHOIO MPHOOPETEHUSI HOBBIX 3HAHMIA

* (QopMUpOBaHHWE W PA3BUTHC y YYANIMXCS KIIOUYEBBIX KOMICTCHIIMNA: y4eOHO-ITO3HABATEIHHBIX,
MH()OPMALIMOHHO-KOMMYHHUKATUBHBIX, COIMANBHBIX, M KaK CIEJACTBHE KOMIIETEHIMH JTHUYHOCTHOTO
CaMOCOBEPILICHCTBOBAHMUS;

* (¢opMupoBaHUE MPEAMETHBIX U METANPEAMETHBIX PE3yJIbTaTOB 00YUEeHHUS, YHUBEPCATbHBIX Y4€OHBIX
JICHCTBHIA;

* BOCIHUTaHUE TBOPUECKON TUYHOCTH, CIOCOOHON K OCBOCHHIO MEPEIOBBIX TEXHOJIOTUN U CO3JaHHIO
CBOUX COOCTBEHHBIX pa3padOTOK, K BEIIBUKEHUIO HOBBIX UJIEH U TTPOCKTOB,;

e peanuzanys ACSATEILHOCTHOTO MOAXO0Ja K MPEeIMETHOMY OOYYEHHUIO Ha 3aHATHUAX BHEYPOUHOI
NESTETFHOCTH 10 (PU3HUKE.

Oco0eHHOCTHI0 BHEYPOUHOI AESITENFHOCTH MO (PU3UKE B paMKaX KPYKKOBOM pabOTHI SBISETCS TO, UTO
OHa HarpaBjieHa Ha JOCTHXXEHUE O00YyJarouMMHUCsS B OOJIbIIECH CTENEHW JIMYHOCTHBIX W METalpeaIMETHBIX
pe3yJIbTaTOB.

3apaum Kypca

Jns peanu3zanuu nesei Kkypca Tpedyercs peleHre KOHKPETHBIX MPaKTHUeCKUX 3a/1a4. OCHOBHBIE 33/1a4H
BHEYPOUHOI J1eATENbHOCTH MO (PUUKH:

* BBUIIBJIEHHE HMHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEW, BO3MOXKHOCTEH Ydalmuxcs K paziIMuHbIM
BUJIaM JI€ATEIbHOCTH;

* (opMupoBaHHe NpPEACTAaBICHUS O SBICHUAX U 3aKOHAX OKPYKAIOLIETO MHUPA, C KOTOPHIMH
IIKOJIbHUKH CTAJIKUBAIOTCS B IOBCETHEBHOM JKU3HU;

* (opMupoBaHHe MPEACTABICHNUS O HAYYHOM METO/I€ TIO3HAHUS;

* pa3BHUTHE MHTEpeca K UCCIIEJOBATEIbCKOMN 1eATEeIbHOCTH;

* pa3BUTHE OIbBITA TBOPUECKOH IEATETLHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BHUTHE HABBIKOB OPTaHU3ALMK HAYYHOTO TPYZJa, pabOThI CO CIOBAPSMHU U SHIMKIONEAUSIMH;

* CO3/JaHUE YCIOBHM Ui peai3allid BO BHEYPOYHOE BpeMs HpPHUOOPETEHHBIX YHHMBEPCAJIbHBIX
y4eOHBIX JIEUCTBUN B yPOUHOE BpEMS;

* pa3BuTHE OMbITa HEYOPMATIBHOTO OOIICHHS, B3aUMOJICUCTBHS, COTPYAHHYECTBA;, ' PACHIMPEHUE
paMOK OOIIIEHHSI C COITUYMOM;

* (opMupoBaHHEe HaBBIKOB MOCTPOCHHS (UIUUYECKUX MOJENe U ONpeneneHus TpaHul] HuX
IIPUMEHUMOCTH;

*  COBEpIICHCTBOBAHME YMEHHMI MPUMEHATH 3HAHUS MO (U3MKE Il OOBSICHEHHS SBICHUHA MPUPOIHI,
CBOWCTB BEILECTBA, pPELICHHUA (U3NYECKUX 3a/ad, CaMOCTOATEIBHOTO IPHOOPETEHUs M OLEHKH HOBOM



nH(popManuu HU3HMIECKOTO COACPIKAHUS, UCIIOIB30BAHMS COBPEMEHHBIX NH()OPMAIIMOHHBIX TEXHOJIOTHH;

*  HCNOJb30BaHHE MNPUOOPETEHHBIX 3HAHUM M YMEHUU JUIsl peUIeHHs] MPAaKTUYECKUX, >KU3HEHHBIX
3a/1ay4;

* BKJIIOYEHHME Y4YalIUXCS B PAa3HOOOpPA3HYIO JESTeNbHOCTh: TEOPETUYECKYI0, MPaKTHUYECKYIO,
AHATUTHUYECKYIO, TOUCKOBYIO;

* BbIpabOTKa TMOKMX YMEHUN NEPEHOCUTH 3HAHMSI U HABBIKU Ha HOBbIE (DOpPMBI yueOHOM paboThI;

*  pa3BUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKIIMH MPU PEIICHUH HOBBIX Pa3IMYHBIX (PHU3UYECKHX
3a/1a4, CBSA3aHHBIX C IPAKTUYECKON JEATEIbHOCTBIO.

MeToasl Oﬁy‘leHI/IH H q)OpMBI Opraums3alum I1€ATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

Peanuzanus mnporpaMMbl BHEYPOYHOM JesATeNbHOCTH «@Pu3MKa B 3a7adaXx M JKCIEPUMEHTAX»
OpernoiaraeT WHANBHIYAIbHYI0 W TPYNIOBYIO paboTy 0OydaroumIuxcs, IUIAHUPOBAaHHWE U IPOBEACHUE
UCCIIEI0BATEIbCKOIO 3KCIIEPUMEHTA, CaMOCTOSATENIbHBIA cOOp NaHHBIX AJIS PEelIeHHs] NPAaKTUYECKUX 3ajad,
QHAIM3 H OICHKY TOJNYYEHHBIX pe3ylbTaTOB, W3rOTOBJICHUE Tocobuii u wmojeneit. [Iporpamma
npeaycMaTpuBaeT He TOJIbKO 00YyYarolye 1 pa3BUBAIOLIME LIEIH, €€ peaan3alus ciocoOCTBYET BOCIIMTAHUIO
TBOPYECKOM JIMYHOCTH C AKTUBHOM >KM3HEHHOM MO3ULMEN. BBICOKMX pe3ysbTaTOB MOT'YT IOCTUYb B JAHHOM
CJIy4ae He TOJBKO YYEHUKH C XOpOIIEH IIKOJIBHOM yCIIEBAEMOCTBIO, HO U BCE LIENEYCTPEMIIEHHBIE AKTUBHBIE
pebsiTa, y)Ke cAenaBIre CBo mpodecCuoHaIbHbIN BBIOOD.

IInanupyemsle pe3yJibTaThl

JlocTrKeHue MIaHuPyeMbIX pe3yJIbTaTOB B OCHOBHOM IIIKOJIE TPOUCXOJUT B KOMILJIEKCE UCIIOIb30BaHUS
YeThIPEX MEKANCLHUIUIMHAPHBIX YUeOHbIX nporpamm («PopMHUpPOBAHUE YHUBEPCAIBHBIX YUEOHbBIX AEHCTBHI,
«®opmupoBanue MKT-xkomnereHTHOCTH OOywaromuxcsi», «OCHOBBI  yueOHO-HCCIIEIOBATENIbCKON U
HPOEKTHOH AesTenbHOCTU», «OCHOBBI CMBICIIOBOI'O YTEHHS U pabOThl ¢ TEKCTOM») M y4eOHBIX IIPOrpamMM I10
BCEM INpeaMeraMm, B TOM uucie mo ¢usuke. [locrme m3ydeHHs mporpamMMbl BHEYPOUYHOH JESTEIBHOCTH
«DKCrepUMEeHTalIbHAs (PU3UKA U PeLIeHHE 3a7au» 00yJaroIuecs:

* CHCTEMaTU3HMPYIOT TEOPETUYECKUE 3HAHUS U YMEHHS IO PEIICHUIO0 CTaHIApTHBIX, HECTAHJAPTHBIX,
TEXHUYECKHUX U OJMMIIMAJHBIX 337a4 Pa3INYHbIMUA METOJIaMU;

* BBIPabOTAIOT MHAUBUIYAJIbHBIN CTUIb pelIeHNs (PU3NUEecKUX 3a1au;

* COBEpUICHCTBYIOT YMEHMsI Ha TMpPaKTHKE IO0Jb30BAThCS NPUOOpaMHU, HPOBOIUTH H3MEpPEHHS
(Gbu3NYeCKUX BEIUYMH (ONpPENeNATh IeHY [eJNEeHMs, CHUMAaTh IOKa3aHHUs, cOOJ0JaTh NpaBHJIa TEXHUKHU
0€30IaCHOCTH);

* Hay4yarcs M0Jb30BaThCs NPUOOPaMHU, ¢ KOTOPHIMH HE CTAJIKMBAIOTCS HAa YpoKaX (PU3MKU B OCHOBHOM
LIKOJIE;

* pa3paboTarT U CKOHCTPYUPYIOT MPUOOPHI U MOJICIIN AJIS TTOCIIEIYIOIIEH paboThl B KAOMHETE (PU3UKHU.

* COBEpIICHCTBYIOT HAaBBIKA MMCbMEHHON U YCTHOM PEYM B IIPOLIECCE HAIMCAHMS UCCIIEN0BATEIbCKUX
paboT, MHCTPYKIMI K BBIMOJIHEHHBIM MOJIEISAM M MpuOOpam, MpU BHICTYIUIEHHUAX Ha HAYYHO - MPAKTHUYECKUX
KOH(EepeHIMIX pa3IuyHbIX YPOBHEH.

* OMpeAensT JalbHelllee HallpaBIeHUe Pa3BUTHS CBOUX CIOCOOHOCTEH, chepy HayUHBIX HHTEPECOB,
OIIpeJIeNIATCS C BBIOOPOM JalibHEHIero oOpa3oBaTeIbHOr0 MapuipyTa, AajbHelero npoduias o0ydeHus B
CTapIlel MKOoJe.

Ilpeomemmnvimu pe3ynromamamu NporpaMMbl BHEYPOUHOU JEATEIBHOCTH ABIISIOTCS:

1. yMeHue mosib30BaThCAd METOJAMU HAay4YHOTO IMO3HAHUS, MPOBOAUTH HAONIOEHUS, MJIAHUPOBATh U
MIPOBOJIUTH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl U3MEPEHUIA;

2. HAYYUTHCS MOJIE30BATHCS U3MEPUTENLHBIMU MPHOOpamMHu (BECHI, IMHAMOMETP, TEPMOMETP), COOMPATh
HECJIOXKHBIE IKCIIEPUMEHTAJIbHBIE YCTAHOBKH AJIS1 IPOBEJEHUS POCTEUIINX OIBITOB;

3. pa3BUTHE DIIEMEHTOB TEOPETUIECKOTO MBIIIICHHSI HA OCHOBE ()OPMHUPOBAHUS YMEHUH yCTaHABINBATh
(bakThl, BBIIEIATH TIJIaBHOE B M3YYaeMOM SIBJICHHM, BBIABISATH NPUUYMHHO-CIEJCTBEHHBIE CBSI3U MEXIY
BEIMYMHAMU, KOTOPBIE €r0 XapaKTEePU3YIOT, BBIIBUTaTh TMIIOTE3bI, (POPMYINPOBATH BHIBOJIBL;

4. pa3BUTHE KOMMYHMKAaTUBHBIX YMEHUM: TOKJIAbIBaTh O PE3YyJIbTaTax IKCIEPUMEHTA, KPATKO U TOYHO
OTBEYATh Ha BOIPOCHI, UCIIOIb30BATh CIIPABOYHYIO JIUTEPATYPY U IpYre UCTOUHUKU UH(DOPMALIUH.

Memanpeomemnvimu pezyivmamamu TpOrpaMMbl BHEYPOUHOHN AESITEIbHOCTHU SBISIOTCA:



1. oBnaseHue HaBBIKAMHU CAMOCTOSITEIBHOTO NMPHOOPETEHHs HOBBIX 3HAHUM, OpraHU3alu y4eOHOU
NEeSTeTbHOCTH, TIOCTAHOBKY IIEJICH, TNIAHMPOBAHHUSI, CAMOKOHTPOJISI M OIICHKH PE3YJIbTaTOB CBOCH NI TEILHOCTH,
YMEHUSAMH [IPEIBUIETh BO3MOKHBIE PE3YyJIbTaThl CBOUX JECHCTBUN;

2. TpuOOpETEHHUE OMBITa CAMOCTOATEILHOTO TIOUCKA aHAM3a U 0TOOpa MHPOPMAITUU C UCTIOTH30BaHUEM
Pa3JINYHBIX UCTOYHUKOB U HOBBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH JJI pCHICHUA 3KCIICPUMCHTAJIBHBIX 3a/1a4;

3. (dopmupoBaHue yMeHHI paboTaTh B TPYIIE C BBITOJHECHHEM Pa3IHYHBIX COIMAIBHBIX POJICH,
MNpCACTABJIATh U OTCTAUBATH CBOU B3IJIAABI U Y6G)KI[CHI/I$I, BCCTU JUCKYCCHUIO;

4, OBJIAICHUC SKCIICPUMCHTAJIbHBIMU METOJaMU PCIICHHUA 3a1a4.

JIuunocmuvimu pe3ynpmamamu IpOrpaMMbl BHEYPOUHOU JESTEILHOCTH SBIISIOTCS:

1. C(l)OpMI/IpOBaHHOCTb IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
CIIOCOOHOCTEW YYaIHXCS;

2.  CaMOCTOSTENIbHOCTh B MPUOOPETECHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH;

3. mpuoOpeTeHHe yMEHHs CTaBUTh Iepel CO0OW I03HAaBaTEJbHBIC LEIH, BBIIBUIaTh THIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PCHUS;

4.  npuoOpeTeHHe MOJIOKUTEIFHOIO SIMOLHOHAIBHOIO OTHOILICHHUS K OKPYXKAIOIICH IPHPOE U cCaMOMy
ce0e KaK 9acTH MPHPO/IBL.

Cnoco0b1 OleHKH YPOBHS 10CTHKEHUS 00y4al0IUuXCs

KauecTBO mMOATrOTOBIEHHOCTH Y4alIUXCsS OIpPENEsieTcss KaueCTBOM BBINOJHEHHBIX HMMH pPadoT.
KpurepreM O1leHKH B JaHHOM CIlydae sIBJsIeTCS CTENCHb OBJIA/IEHUS HaBbIKaMU pabOoThl, CAMOCTOSITENIbHOCTD U
3aKOHYEHHOCTh PaOOTHI, THIATEIBHOCTh HKCHEPUMEHTA, HAYYHOCTh TMPEAJIAraeMoro pemeHHst MpoOieMBbl,
BHEIIHUN BHMJI M KayecTBO paboThl MpUOOpa WIM MOJENH, COOTBETCTBUE MCCIIENOBATENIBCKON paboThI
TpeOyeMbIM HOpMaM U NpaBuiaM 0pOpMIIEHHUSL.

[ToompurenbHoil (opMOH OLEHKH TpyJa ydalluxcs sBJISETCS JEMOHCTpalusi padoT, BBINOJIHEHHBIX
yUYalIUMKCS U BBICTYIUIEHUE C PE3yJIbTaTaMHU UCCIIEI0BAaHUM Mepes pa3IMuyHbIMU ayJUTOPUSMU (B KJlacce, B
CTapIIMX U MIIAJIIIUX KJaccaxX, yYUTEISIMU, TlelaroraMu JIOTIOJIHUTENIHOTO 00pa30BaHus) BHYTPH LIKOJIBI.

Pabora ¢ yueOHBIM MaTepuanoM pa3HOOOpPa3HBIX (OPM JaeT BO3MOXKHOCTh KaKJIOMY HX y4allluXcs
IPOSIBUTH CBOU CIIOCOOHOCTH (B OOJACTH CHUCTEMAaTH3aIllMM TEOPETUYECKUX 3HAHWH, B OOJIACTH peIIeHUs
CTaHJAPTHBIX 3a/1a4, B 00JACTU PELICHUs] HECTaHAAPTHBIX 3aJad, B 00JIACTH MCCIIEJ0BATEIBbCKON paboThl U
T.1.). CuTyauuu ycrexa, cO3Jarolliue MOJOXKHUTEIbHYI0 MOTHUBAIIUIO K JAEATEIIHOCTH, SBISIIOTCS Ba)XKHBIM
(akTOpoM pa3BUTHs TBOPUECKUX M MMO3HABATEIbHBIX CIIOCOOHOCTEN yUaIIUXCsl.

Coaeprxanue nporpaMmbl

1. TenJioBble siBJICHUS

TennoBoe nBuxenue. Tepmomerp. CBsA3b TeMIEpaTypsl Tela CO CKOPOCTBIO JIBUIKEHUS €0 MOJEKYJI.
BuyTpennss sHeprus. J[Ba crmocoba uM3MeHEHUs BHYTpPEHHEW sHepruu: padbora M Temjonepeaayda. Buabl
TEIUIoNEepeIadHy.

KonnyectBo TemioTsl. Y aenbHas TEINIOEMKOCTb BELIECTBA. Y J€NIbHAs TEIUIOTAa CrOPaHus TOILUINBA.

3aKOH COXpaHEHMS SHEPTUN B MEXAHUUYECKUX U TEIUIOBBIX IIpOLECCaX.

2. U3MeHeHUe arperaTHbIX COCTOSIHUIA BelllecTBA

[InaBneHune u orBepaeBanue Ten. Temneparypa IaBiaeHus. Y IenbHasl TEII0Ta IUIaBIEHUS.

Wcnapenue u xonaencanus. OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa U ee u3mepenue. [lcuxpomerp.

Kunenne. Temnepatypa kuneHus. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUSI OT 1aBICHUS. Y IeIbHAs
TeII0Ta mapooOpa3oBaHMs.

OOBsicHeHHEe U3MEHEHUH arperaTHbIX COCTOSHUM BEIIeCTBAa HA OCHOBE MOJIEKYJISPHO-KHHETHYECKUX
MIPEACTABJICHUI.

IIpeoOpa3oBaHus SHEPTUHU B TEIJIOBBIX MallIMHaX. /[Burarens BHyTpeHHEro cropanus. [lapoas TypOuHa.
X0Nn0JMIBHUK. DKOJOTHYECKUE TPOOIJIEMBI UCTIONB30BaHUS TEIUIOBBIX MAIIMH.

3. DJeKkTpuyecKue siBJICHUsI

OnexTpusanus Tei. [IBa pona snekTpuueckux 3apsiioB. [[poBoJHUKH, TUAIEKTPUKH U TIOTYITPOBOJHUKH.
B3auMogeiicTBre 3apsyKEHHBIX Tell. DIEKTPUUYECKOE MoJIe. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

JIMCKPETHOCTD AIEKTPUUECKOTO 3apsiaa. DIeKTpoH. CTpoeHUue aTOMOB.



OnexkTpuueckuid TOK. l'aJbBaHMYECKHE  AJIEMEHTHl. AKKYMYJIATOPBl.  OJIEKTpUYECKas  LElb.

DnekTpruyeckuil TOk B MeTaiiax. Hocurenu snexkTpudeckux 3apsaoB B MOJIYIPOBOJHUKAX, Fa3ax U pacTBOpax
anekTponuToB. [lomynpoBonHukoBsie mpubopsl. Cuia Toka. AMIepmerp.

DIIeKTpUYecKoe HanpsikeHue. BonbT™merp.

DIEKTPUYECKOE COMPOTUBIICHUE.

3akoH OMa JyIsl y4acTKa JIEKTPUYECKOM LIeTH.

VYnensHoe conporusiieHre. Peocratel. [locnenoBaTenpbHOe U MapajIeIbHOE COEAUHEHUS TPOBOJHUKOB.
Pabora u momHocT, TOKa. KOIMYECTBO TEIIOTHI, BBIACISIEMOE MPOBOJHUKOM C TOKOM. CueTdmk

AJIEKTpHUYECKON sHepruu. Jlamma HakanuBaHUs. DIIEKTpOHArpeBarTebHble MPUOopkl. Pacuer anekTposHepruy,
notpebiisieMoil ObITOBbIME 3JeKTporiprudopamu. KopoTkoe 3ambikanue. [lnaBkue npegoxpanuTeni.

4. JaeKTpOMArHUTHbIE IBJICHUS
MarsuTHOE 1oJie TOKa. DJIEKTPOMarHuThl U UX NMpUMeHeHue. [locTossHHbIe MarHUThl. MarHuTHOE T0JIe

3emin. JlelicTBME MAarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM. DIEKTPOABUTraTeNb. JJMHaAMUK 1 MUKPO(DOH.

5. CaeToBble siBJIeHHS

Hcrounuku cBeta. [IpsMonuHeHOE pacnpoOCTpaHEHUE CBETA.

OTtpaxxenus cBeta. 3akoH oTpaxeHnus. [lnockoe 3epkaino.

[Ipenomiienune ceera.

Jlunza. @DokycHoe pacctossHue IuH3bL. [locTpoeHue wu300pakeHUil, JaBaeMbIX TOHKON JIMH30M.

OnTnueckas cuia auH3bl. ['11a3 kak ontuyeckas cucreMa. Onruyeckue npuOopsl.

TemMaTH4eckoe NJIAHMPOBAHNE

Ne Koa-Bo yacos
3aHdA Tema 3aHsaATHA IMpakTuyeckasn
Bcero
THS padora
BBenenune 1
1. |BBoxHoe 3aHsTHE. MHCTPYKTaX MO TEXHUKE OE30MACHOCTH. 1
TenoBble ABJIEeHUSA 5 B
2.  [[Ipaktuueckas pabora Ne 1 «MccnenoBanue U3MEHEHUS CO BpEMEHEM 1 1
TEMIIePaTypPbl OCTHIBAIOIICH BOJIBI».
3.  |Pemenue 3aymau Ha TeMy «VI3MeHEHUE BHYTpEHHEH dHEprun, paboTay. 1 1
4.  |Pemenue 3a1a4 Ha TeMy «/I3MeHeHHEe BHYTpEHHEH SHEpruu, 1 1
TeruIonepe1auar.
5. [[Ipaktuyeckas pabora Ne 2 «M3ydyeHue BHIBETPUBAHUS BOJbI C TEUEHUEM 1 1
BpPEMEHI)
6. [OxcnepumeHTanbHas padora Ne 1 «MccnenoBanne aMOpQHBIX Tem» 1 1
H3MeHeHne arperaTHbIX COCTOSIHUI BellleCTBa 5 5
7.  [DxcnepumeHTanbHas padora Ne 2 «ccnenoBanue TeMnepaTypsl 1 1
TUTABJICHUS U OTBEPICBAHHS
8. [DkcnepumenTanbHas pabora Ne 3 «lccaeoBaHne BIaXXHOCTH BO3IYXa» 1 1
9. [DkcnepumenTanbHas padota Ne 4 «3aBUCUMOCTb TeMIepaTypbl KUEHUS 1 1
OT JTaBIICHUSI
10. |Pemenue 3aga4 Ha TeMy «Y JeJbHas TEIUIOTa NApPOOOPA30BaAHU» 1 1
11. |Pemenue 3amau Ha TeMy « KI1/] rennoBsIx nBuratenei » 1 1
DJIeKTpHYeCcKHe SIBJICHHUS 14 7
12. [DxcnepumentanbHas pabora Ne 5 «MccneoBanue dIeKTPUIECKOTO TTOISD 1 1
13. |Pemenue 3aa4 Ha TeMy «DJIEKTpUYECKasl IENb M €€ COCTABHbIE YaCTH 1
14. [DxcnepumentanbHast padota Ne 6 «MccneoBaHue 3JIeKTPUIECKOTO TOKA. 1 1
["ajbBaHUYECKHE NIEMEHTHI, AKKYMYJISITOPBI»
15. [[Ipaktuueckas pabota Ne 3 «M3rotoBieHNe 3IEKTPOCKOTIA» 1 1
16. [DxcnepumenTanpHas padota Ne 7 «MccnemoBanne AIEKTPUICCKOM ST 1 1
17. |Pewenue 3anau Ha TeMy « Cuia Toka. AMnepMeTp» 1
18. |Pemenue 3ama4 Ha TeMy «DJEKTpUUYECKOE HanpsbkeHUe. BombTMeTpy» 1




Ne Koj-Bo yacoB

3aHdA Tema 3aHATHA IpakTnyeckas
Bcero
TUSA padora
19. |Pemenue 3a1a4 Ha TEMY « DIEKTPUUECKOE CONPOTHBICHHE) 1
20. |Pemenue 3agau Ha TeMy «OnpeieneHne napaMeTpoB MEKTPUUECKOM Lenn 1
[pY NOCJIE0BATEIBHOM U MAPAJUIETLHOM COSIUMHEHHH TPOBOTHUKOBY
21. |Pemenue 3amay Ha TeMy «PacueT pabOThl U MOIITHOCTH TOKa 1
22. [DxcnepuMmeHTanbHas paborta Ne 8 «MccnenoBanue KoJIuyecTBa TEIJIOTHI, 1 1
BBIJICJIIEMOE IPOBOTHUKOM C TOKOM)
23. [[Ipaxtuueckas padota No 4 «MccnenoBanue Jamibl HAKQTHBAHUS) 1 1
24. [DxcnepumeHTanbHas padora Ne 9 «KopoTkoe 3aMbIKaHUE U €T0 1 1
nocneacTsusl. [InaBkue npe1oXpaHuTenn
25. |Pemenue 3aya4 Ha TeMy «PacueTt 3eKTposHeprun, oTpedisseMon 1
OBITOBBIMHU AJIEKTPONPUOOPAMI)
DJIEKTPOMATHUTHBIE SIBJICHUSI 3 3
26. [DxcnepumentanbHas pabora Ne 10 «MccnegoBanrne MarHuTHOTO MO 1 1
TOKA)
27. [DxcnepumenTtanbHas padora Ne 11 «/leficTBue MarHuTHOTO MOJISI HA 1 1
MIPOBOIHHUK C TOKOM >
28. [[Ipaktuueckas padora Ne 5 «MccnenoBanue NpUHIUTIA CHCTBHS 1 1
TUHAMIKA U MUKPOGhOHA»
CBeToBbI€ SIBJIEHUS 5) 4
29. [[Ipaktuueckas padora Ne 6 «MccnenoBanue OTpakeHUs CBETa. 3aKOH 1 1
otpakenus. [Timockoe 3epkanoy
30. [DxcnepumenrtanpHas pabora Ne 12 «MccnenoBanue 3akoHa MPeTOMIICHUS 1 1
CBETa»
31. |Pemenue 3amau Ha Temy «IlocTpoeHue n300pakeHu, TaBaeMbIX TOHKON 1
TTMH301»
32. [[Ipaktuyeckas padora Ne 7 «IlocTpoenue u3o0paxeHuil, JaBaeMbIxX 1 1
TOHKOU JIMH301»
33. [[Ipaktuyeckas pabora Ne 8 «Ontudeckre mpudOpPHI B IPHPOJIEN. 1 1
Hrorosoe 3ansiTHe 1
34. |UtoroBoe 3aHsATHE 1
Htoro 34 25
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