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I[losicHuTEIBLHAA 3aIIUCKA

HampaBneHHOCTH IporpaMmebl - IudpoBas 1adbopaTopusi.
YpoBeHb porpamMmebl - 6a30BbIii.

Bo3spact obyuatonuxcs: ot 14 et go 15 ner.

Cpok peanuszanuu nporpammsl: 1 rox, 35 ygaca.

Paboyas mporpamMma 3aHSATHII BHEYPOUHOH NEATETFHOCTH MO PHU3HKe « IKCIIEpUMEHTaIbHAS (PU3HKA U pEIIeHUE
3a/1a9» MpeIHa3HauYeHA JIJIsl OpraHUu3alud BHEYPOUHOU JesATeNbHOCTH o0yJatomuxcs 8-9 kmaccoB MBOY
Epodeerckas OOLL

Peasu3anus nporpamMMsl o0ecrieunBaeTcss HOPMATUBHBIMH JOKYMEHTAMH:

1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 obpa3zoBanum B Poccuiickoit
denepauun» (¢ U3M. U JI01L., BCTyIL. B cuity ¢ 01.09.2020).

2. Tlacnopr HammoHanbHOTO Tpoekra «OOpa3oBanue» (yrB. mpesunuymoM CoBera npu Ilpesunenre PO mo
CTPATETMYECKOMY Pa3BUTHIO M HALIMOHAJIBHBIM MPOEKTaM, PoToKoJI oT 24.12.2018 Ne 16).

3. TocymapctBennas mporpamma Poccuiickoii ®@enepanuu «PasButre oOpasoBanus» (yrB. [locTaHoBneHHeM
[IpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpk AEHUU TOCYAAPCTBEHHON IpPOrpaMMBbI
Poccuiickoit ®enepannn «Pa3Butue o6pa3oBaHusy.

4. Tlpodeccuonanphpiii cranmapt «llegaror (memaroruveckas IEsITEIbHOCTh B JIOIIKOJIBHOM, Ha4albHOM
00111eM, OCHOBHOM o0OIIeM, cpefHeM o0IieM o0pa3oBaHuM), (BOcHUTaTenb, yuuTens)» (pea. or 16.06.2019) (IIpukas
MunucTepcTBa Tpyna u comumanbHol 3amuThl PO ot 18 oktsa6ps 2013 1. No 544H, ¢ u3MEeHEHUSIMH, BHECEHHBIMU
npukazoM MunucrepcTBa Tpyaa u comzamuTsel PDoT 25.12.2014 No 11155 u ot 5.08.2016 1. No 422H).

5. Meroanveckne pEKOMEHJAIMM 10 CO3JaHHI0 H  (DYHKIIMOHHMPOBAHHIO B  00MIE00pa30BaTEIHHBIX
OpraHu3alusAX, PACMONI0KEHHBIX B CETBCKON MECTHOCTH U MaJIbIX TOPO/ax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUHOM
M TEXHOJIOTHYecKol HampaBieHHocTell («Touka pocta») (YTBepKaAeHbl pacnopsbkeHHeM MMHUCTEPCTBAa MPOCBELICHUS
Poccuiickoit @enepannu ot 12 suBapst 2021 r. NeP-6).

6. Meroauyeckue peKOMEHIANNH 110 CO3JIaHHI0 U (PYHKIIMOHUPOBAHUIO IETCKUX TEXHOIAPKOB

«KBantopuym» Ha 6a3e 0011e00pa3oBaTeNbHBIX OpraHu3anuii (yTB. pacrnopsbkeHrneM MuHuCTepCcTBa
npocsemieHus Poccuiickoit deneparuu ot 12.01.2021 Ne P-4).

BreypouHast 1eTeIbHOCTD SIBISIETCS COCTABHOM YacThI0 00pa30BaTEILHOTO MPOIEcca U OJTHOM U3 popm
opraHu3amnuy cBoOOHOTO BpeMeHHu oOydarommxcs. B pamkax peanuzammn @I'OC OO0 BHeypouHas AesTETHHOCTD -
3TO 00pazoBaTeIbHas AeSITeIbHOCTD, OCYIIECTBIsIEMast B hopMax, OTIIMYHBIX OT YPOUHOH CHCTEMBI O0YUYEHUs, U
HalpaBJieHHAas! Ha JOCTHKEHHE IJIAHUPYEMbIX pe3yJIbTaTOB OCBOEHUSI 00pa30BaTeIbHbIX MPOrPpaMM OCHOBHOI'O OOIIETO
oOpa3zoBanus. Peanu3zarust paboueii mporpaMMbl 3aHATHN BHEYPOUHOU EATEIHHOCTH 1O (hU3HKE
«OKCTIepIMEHTaIbHAS (PU3UKA U PEIICHHUE 3a7ad» COCOOCTBYET 00LIENHTENIeKTYaJIbHOMYHAINPABICHUIO PA3BUTHIO
JUYHOCTH oOyuaronmxcs 8-9 Kiaccos.

®uznyeckoe 00pazoBaHUE B cUCTEME OOIIETO U CpelHEro o0Opa3oBaHMsl 3aHUMAET OJHO U3 BEAYIIMX MECT.
SBnssAck GyHAAMEHTOM HAy4HOTO MUPOMOHUMAHHMSA, OHO CIIOCOOCTBYET (POPMHUPOBAHHUIO 3HAHHUI 00 OCHOBHBIX
METO/IaX HayYHOI'0 MO3HAHUS OKPYXKAIOIEro Mupa, QyHIaMEeHTAIbHBIX HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH,
(bopMHpYeT y yJalXcsl YMEHHsI UCCIIEI0BATh U OOBSCHSTH SBJICHUS IPUPOABI U TEXHUKH.

Kak mkosnbHbI npenmeT, pu3nka o0nagaeT OrpoMHBIM T'yMaHUTAPHBIM MOTEHLIMAIOM, OHa aKTUBHO (hOPMHUPYET
MHTEIUICKTyaJ bHbIe U MUPOBO33pEHUECKHE KauecTBa TuuHOCTU. Juddepenuanus npeamnoagaraet Takyo OpraHu3aluio
npoiiecca 00y4eHus, KOTopasi yuuThIBae€T MHIUBHUIyaJIbHbIE OCOOCHHOCTH yJaluXcsl, UX CIIOCOOHOCTH U MHTEPECHI,
JUYHOCTHBIN onbIT. J{nddepenimanus o0ydeHus Gpu3uke mo3BoJiseT, ¢ OJTHONH CTOPOHBI, 00ECTICUUTh 0a30BYIO
HOJTOTOBKY, C APYTO# - yIOBJIETBOPUTH MOTPEOHOCTH KaXKI0T0, KTO MPOSIBIIIET MHTEPEC U CIOCOOHOCTH K MPEAMETY U
BBIXOJIUT 33 PAMKHU U3y4eHUs (PU3UKH B IIKOJIHHOM Kypce.



2. Hean kypca

Onupasich Ha UHAUBHIYaJTbHBIE 00pa30BaTENbHBIE 3AIIPOCHI U CIOCOOHOCTH KaXKJIOTO peOeHKA MpU peanu3aluu
pOrpaMMbl BHEYPOUHOH AESITETLHOCTHU 0 (pusmke « IKCrepuMeHTanbHast PU3UKa U PEeUICHHE 3a/1a9», MOKHO IOCTUYh
OCHOBHOM 11€JIM - PA3BUTh Y 00Yy4aI0IIUXCHA CTPeMJIEHHE K JaJbHeHeMy caMO0oNpeieIeHUI0, MHTe/IEKTY AJIbHOM,
HAYYHOH ¥ MPAKTHYECKOH CaAMOCTOSATEILHOCTH, MO3HABATEIbHOM AKTHBHOCTH.

JanHas mporpamma mo3BoJjIsieT 00yJaroIIMMCsl 03HAKOMHUTBCS C METOJIMKON OpTraHu3aIlii U TMPOBEICHUS
JKCIIEPUMEHTAIbHO-UCCIE0BATENBCKOM 1€ATEIbHOCTH B COBPEMEHHOM yUeOHOM Ipoliecce Mo (u3HuKe, 03HAKOMUTHCS
CO MHOT'MMH MHTCPCCHBIMHU BOIIPpOCaAMHU (1)I/I3I/IKI/I Ha JaHHOM J>TaIllc 06y‘~I€HI/I$I, BBIXOJAIIMMH 3a paMKH IIKOJIBLHOU
MIPOrpaMMbl, PaCIIMPUTh LIETIOCTHOE MPEACTaBICHUE O MPOOIeMe TaHHOM HayKu. DKCIIepUMEHTaIbHas 1eATeIbHOCTh
OyzeT crmocoOCTBOBATh Pa3BUTHIO MBICIUTEIBHBIX ONEparii M 001IeMy HHTEIJICKTYIbHOMY Pa3BHUTHIO.

He menee BaxkHbIM (pakTOpOM peanuzaluu JaHHON MpOrpamMMBbl SBJISIETCS] CTPEMIIEHHE PA3BUTh Y yYaIIUXCS
YMEHHE CaMOCTOSITEIbHO padoTaTh, JyMaTh, SKCIIEPUMEHTHPOBATH B YCIIOBUSX IIKOJIBHOMN JJA00PATOPUH, & TAKKE
COBEPIIICHCTBOBATh HABBIKM apTyYMEHTALUU COOCTBEHHOM MO3UIIMU TI0 OTpeAesiéHHBIM BotipocaM. CoepikaHue
mporpaMMbl COOTBCTCTBYCT MMO3HABATCIIbHBIM BO3MOKHOCTAM IIKOJIBHUKOB U IPCAO0CTABIIACT UM BO3MOKHOCTDH paGOTaTB
Ha ypOBHE MOBBIIICHHBIX TPeOOBAaHUH, pa3BuBas yueOHy0 MoTuBaiuio. CoaepikaHue 3aHATHI BHEYPOUHOU
NEeSTeNbHOCTH MIPEICTaBISAET cOO0H BBEICHHE B MU IKCIIEPUMEHTAIBHON (PU3HKH, B KOTOPOM yUalllecs] CTaHyT
HCCICAOBATCIIIMU U HAY4YaThCs IIO3HABATH 0pr>1<a10u11/11?1 X MHUP, TO €CTb OCBOAT OCHOBHBIC MCTO/Ibl HAYYHOI'O
no3HaHus. B ycrioBusx peanuszanuu o0pa3oBaTeIbHON MPOrpaMMBbl HTMPOKO MCIIONB3YIOTCS METO/IbI Y4eOHOTO,
HCCIIEIOBATEILCKOTO, MPOOIEMHOT0 SKCIIeprMeHTa. PeOEHOK B Ipoliecce MO3HAHUS, TPUOOpeTast 9yBCTBEHHBIN
(beHOMEHOIOTUYECKHUT) OTIBIT, IEPEKUBACT MOTYUCHHBIE OILYIICHHUS U BICUATICHUS. DTH NepeKUBaAHUS IPOOYKIal0T U
noOy>kaaroT nporiecc MpieHus. Crnenuduueckas popma opraHu3auu MO3BOJISET YIAIUMCS 03HAKOMHUTHCS CO
MHOTUMH UHTEPECHBIMU BOMpOcaMH (PU3UKK Ha TaHHOM dTarne 00ydeHUs], BBIXOIIIIMMHU 32 PaMKHU IIKOJBHOM
POrpaMMBbI, PACIIUPUTH LIETOCTHOE MPEICTaBICHHE O MpolIeMe TaHHOW HayKH. J[eTH mony4arT npodeccuoHaNbHbIE
HaBBIKU, KOTOPbIE CIIOCOOCTBYIOT JaibHEHIIEeH colManbHON alanTaliii B OOIIECTBE.

Llenvro mporpaMMBbl 3aHITHII BHEYPOUHOH AEATEILHOCTH 1O (pU3HKe « DKCIepUMEHTaIbHas (PU3UKa U peleHne
3aauwy, U ydaluxcs 8-9 KiaccoB SBISIOTCSA:

* pa3BUTHE Y Yy4YalllUXCSl TMO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
MPOIECCE PEIICHUS MPAKTHYECKUX 3a7a9 U CAMOCTOSITEIIBHOTO MPUOOPETEHNS HOBBIX 3HAHU;

* (QopmupoBanme W  pa3BUTHE |y  YYallUXCSl  KJIIOYEBBIX  KOMIIETEHIM: Yy4eOHO-TO3HABAaTEIbHBIX,
I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX, COoMaJIbHBIX, n KaK CJICACTBUC KOMH@TGHHI/Iﬁ JIMYHOCTHOT O
CaMOCOBEpIICHCTBOBAHUS;

* (opMHUpOBaHHME TIPEJAMETHBIX U METANPEJIMETHBIX pPE3YJIbTaTOB OOYYCHHS, YHUBEPCAIBHBIX YYEOHBIX
NICHCTBUM;

* BOCIHTAaHUE TBOPUYECKON JIMYHOCTH, CIIOCOOHOW K OCBOCHHIO MEPEIOBBIX TEXHOJOTHUN M CO3TAHHUIO CBOUX
COOCTBEHHBIX Pa3pabOTOK, K BHIABMKCHHUIO HOBBIX UJICH U IPOEKTOB;

¢ peaim3anusda ACATCIbHOCTHOIO nmoaxonaa K npCcaiMETHOMY OGy‘-IGHI/IIO Ha 3aHATUAX BHCypO‘IHOI\/'I JACATCIIbHOCTHU
o GusmKe.

Oco0eHHOCThIO BHEYPOUHOH JESITENLHOCTHU MO (PU3UKE B paMKaxX KPY>KKOBOHM paOOTHI SIBJISIETCS TO, YTO OHA
HampaBlieHa Ha JOCTHKEHHE 00YJYarOIIUMUCS B OOJBIIEH CTENeHH TUYHOCTHBIX U METapeIMETHBIX PE3yJIbTaTOB.

3. 3apgaum Kypca

s peanuzanuu nenei kypca tpedyercs pelieHne KOHKPETHBIX MPpaKkTU4ecKux 3aaad. OCHOBHbBIE 3a1a4u
BHEYPOUYHOU NESITEIHOCTH 1O (PU3UKH:

* BBIBIICHUE HWHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEW, BO3MOXHOCTEH y4alMXCsi K pa3IMyHbIM BUAAM

ACATCIIBHOCTH,



* (QopmMupoBaHHE TPEJCTABICHUS O SIBICHUAX M 3aKOHAX OKPY)KAIOIIETO MHpAa, C KOTOPHIMH IIKOJIbHHUKH
CTaJIKMBAIOTCA B MOBCEAHEBHOM KU3HMU;

* (opmupoBaHuE NPECTABICHUS O HAYYHOM METO/I€ MO3HAHUS;

* pa3BHUTHE WHTEpeca K UCCIIE0OBATEIbCKOMN NeATeIbHOCTH;

* pa3BHUTHE OMbITAa TBOPUECKON ACSITETLHOCTH, TBOPYECKUX CIIOCOOHOCTEI;

* pa3BUTHE HABBIKOB OPraHU3alMMU HAYYHOTO TPYAa, pabOThl CO CIOBAPSIMHU U SHIMKIONEIUSIMH;

* CO3/JaHME YCJIOBUH JI peaju3allid BO BHEYPOYHOE BpeMs INPHOOPETEHHBIX YHUBEPCAIBbHBIX YUEOHBIX
JICUCTBUI B YPOUHOE BpeMs;

* pa3BUTHE OIbITa HEPOPMATIHLHOTO OOIEHHS, B3aUMOJICHCTBHSA, COTPYIHUYECTBA; "pacIIMPEHUE PAMOK
OOILIEHUS C COLUYMOM;

* (opMupoBaHHE HABBIKOB IOCTPOCHHUS (PU3NIESCKUX MOJICIICH U ONpEeeNICHHs TPaHHIl UX TPUMEHUMOCTH;

* COBEpILECHCTBOBAaHUE YMEHUN NPUMEHATH 3HaHUS MO (U3MKE A OOBSCHEHHS SIBJICHMHM NPUPOAbI, CBOMCTB
BEILIECTBA, pelIeHUs (U3MUECKUX 3a]ady, CAaMOCTOSITEIbHOTO MPHOOPETEHUsI U OIIEHKH HOBOW MH(pOpManuu (Gpu3nueckoro
coepKaHMUsl, UCIIOJIb30BaHUS COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

*  HCIOJIb30BaHHUE MPUOOPETEHHBIX 3HAHUN M YMEHUI 17151 pelIeHHs] TPAKTUYECKUX, KUZHEHHBIX
3a/1a4;

* BKJIIOYCHHME YYAIIUXCSl B PA3HOOOPA3HYIO AESITEIBHOCTh: TEOPETUYECKYI0, MPAKTHUECKYIO, aHATUTUYECKYIO,
[IOMCKOBYIO;

* BBIpabOTKa THOKUX YMEHUH NIEPEHOCHUTH 3HAHUS U HABBIKM Ha HOBbIE (POpPMBI yueOHOMH pabOTHI;

* pa3BUTHE COOOPA3UTENBHOCTH M OBICTPOTHI PEAKUUHU MPU PEUICHUH HOBBIX PA3IUYHBIX (U3NYECKUX 33734,
CBSI3aHHBIX C MPAKTUYECKON JEATENBHOCTHIO.

4. Metoabl 00ydyeHus1 M GOpMbI OPraHU3ALMH AEATEIHLHOCTH 00yYAIOIIUXCSH

Peanuzarus mporpaMmbl BHEYpOUHOi iesTenbHOCTH « PU3MKa B 3a/1a4ax U SKCIEPUMEHTaxX» Mpe/roaraet
WHIMBHUIYaJIbHYIO U TPYIIIOBYIO paboTy 00yJaromuxcs, MIIaHUPOBaHUE U MPOBEACHUE UCCIIEIOBATETLCKOTO
9KCIIEPUMEHTA, CAMOCTOSITENIbHBIN COOp JaHHBIX Ui PElIeHUs] IPaKTUYECKUX 3a/1a4, aHAJIU3 U OLIEHKY MOJyYeHHBIX
pe3ynbTaTOB, U3TOTOBJIEHHE MOcoOuil 1 Moaeneil. [Iporpamma npeaycmMaTpuBaeT He TOJIBKO 00ydaroue u
Pa3BUBAIOIINE IIE€JTH, €€ peaTn3aus CIOCOOCTBYET BOCIMTAHUIO TBOPUYECKOM IMYHOCTH C aKTUBHOM KHU3HEHHOMN
no3uirei. BoICOKMX pe3yapTaTOB MOTYT IOCTHYb B JJAHHOM ClIydae He TOJIbKO YUEHHUKH C XOPOIIEH MKOJIbHON
yCIIEBAEMOCTBIO, HO U BCE IIeJIeyCTPEMIIEHHBIE aKTUBHBIE Pe0sTa, Y)KE ClIeNaBIlne CBOU MpodeccrnoHabHbIN BHIOOP.

5. Ilananupyemble pe3ybTaThbl

JlocTukeHue IaHuPyEeMbIX Pe3yJbTaTOB B OCHOBHOM IIKOJIE TIPOMCXOAUT B KOMIUIEKCE UCIIOJIb30BAHUS YETHIPEX

MEXIMCIUIUTMHAPHBIX Y4eOHBIX Iporpamm («@opMupOBaHNE YHUBEPCAIBHBIX YUeOHBIX IeHcTBUIY, «DopMupoBaHue
UKT-komneTeHTHOCTH 00y4aromuxcs», «OCHOBBI yueOHOI Hcce10BaTeNbCKOW U IPOEKTHOM e TEIbHOCTH,
«OCHOBBI CMBICJIOBOTO YTE€HHUS U PAOOTHI C TEKCTOM») U yU4E€OHBIX MPOTPaMM I10 BCEM IMIPEAMETaM, B TOM YHUCIIE 11O
¢usuke. [Tocne u3ydeHus: mporpaMMbl BHEYPOUHOH EATELHOCTH « DKCIIEpUMEHTaIbHAs (PU3HKa U PEIICHUE 3a/1aW»
oOyyarormecs:

* CHUCTEMATU3UPYIOT TEOPETUUECKHUE 3HAHUS U YMEHHUS 110 PELICHUIO CTAaHJAPTHBIX, HECTAHJAPTHBIX, TEXHUUECKUX
1 OJINMITHAJHBIX 33/1a4 Pa3IMYHBIMU METOJaMH;

* BBIPaOOTAIOT UHJIMBUYaJIbHBIA CTHIIb pelieHus! (PU3NUECKUX 3a/1a4;

* COBEpILEHCTBYIOT YMEHHUS Ha TMPAKTUKE II0JIb30BaThCAd MPUOOpPaMU, MPOBOAUTH H3MEPEHHS (PUINYECKUX
BEJIMYUH (OTIPENIETIATh IIEHY JeJICHUs, CHUMATh IMOKa3aHusl, COOJI0IaTh MPaBUiia TEXHUKH OE30MTaCHOCTH);

* HayyaTcs MOJIb30BaThCs MPUOOpPaMH, C KOTOPHIMH HE CTAIKMBAIOTCS Ha YpOKax (PM3UKH B OCHOBHOM IIKOJIE;



* pPa3paboTarOT U CKOHCTPYHUPYIOT IPUOOPHI U MOAENIH AJIsl MOCIeAyroleil paboTsl B KaOUHETE
pusnxm.

* COBEPUICHCTBYIOT HaBBIKM NHCbMEHHOH M YCTHOW peud B IPOLECCE HAMMCAHUS UCCIENOBAaTEIbCKUX paloT,
MHCTPYKUHMH K BBIMOJHEHHBIM MOZEISAM M IpUOOpaM, IpU BBICTYIUICHUSAX HA HAy4YHO - MPAKTHYECKHX KOH(EpeHLHUAX
pa3JINYHBIX YPOBHEH.

* ompelensaT JalbHEHIee HalpaBlIeHHE Pa3BUTHA CBOUX CIIOCOOHOCTEH, cgepy HayuyHBIX HHTEPECOB,
OIpENeNATCs ¢ BBIOOPOM JalbHEHIero o0pa3oBaTENbHOIO MapuIpyTa, AajibHeilmero npoduias o0ydeHus B CTaplIcH
LIKOJIE.

Ilpeomemmnvimu pezynromamamu IporpaMMbl BHEYPOUHOU JEATENBHOCTH SABIISIOTCSA:

1. yMeHHE TOJIb30BaThCSl METOAAMHU HAYYHOTO MO3HAHMS, MPOBOJIUTH HAOJNIOJCHUS, TUIAHUPOBATh U TPOBOIUTH
3KCIIEPUMEHTHI, 00padaThIBATh PE3YIbTAThl U3MEPEHMIA;

2. HAyuUThCS TIOJNB30BAThCS HM3MEPUTEIbHBIMU TpuUOOpamMu (BEChl, TUHAMOMETP, TEPMOMETp), COOUpaTh
HECJIO’KHBIE SKCIIEPUMEHTAIbHbIE YCTAHOBKHU JUIsl IPOBEJIEHUS IIPOCTEUILINX OIBITOB;

3. pa3BUTHE 3JIEMEHTOB TEOPETHYECKOrO MBIIUICHUS HAa OCHOBE (POPMHpPOBAHUS YMEHHUH YCTaHABJIUBATH
(axThl, BBAETATH TJABHOE B HM3Y4aeMOM SBJICHHMHU, BBISBIATH MPUYMHHOCIECACTBEHHBIC CBSI3M MEXIY BEITUYMHAMH,
KOTOPBIE €T0 XapaKTePU3YIOT, BEIIBUTATh THIIOTE3bI, (POPMYITUPOBATH BEIBOJIBL;

4. pa3BUTHE KOMMYHHKATUBHBIX YMECHUH: OKJIAIbIBaTh O PE3yJbTaTaxX 3KCICPUMEHTA, KPaTKO ¥ TOYHO OTBEYAThH
Ha BOTIPOCHI, UCTIOJIb30BaTh CIIPABOYHYIO JINTEPATYPy U JPYrue HCTOUHUKH HH(OPMAITHH.

Memanpeomemnvimu pe3ynvmamamu TPOrpaMMbl BHEYPOUHON JESITEIBHOCTHU SIBIISIOTCS:

1. oBJIa/IcHNE HABBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEHUST HOBBIX 3HAHUI, OpraHM3alud YIeOHOH eI TeITbHOCTH,
IOCTAHOBKH LI€JIEH, TUIAHUPOBAHMSI, CAMOKOHTPOJII M OLIEHKU pPEe3yJIbTaTOB CBOEH NEATEIbHOCTH, YMEHUSMHU NPEABUIETH
BO3MOYKHBIE PE3YJIbTAThl CBOUX JICHCTBUN;

2. nproOpeTeHNe OMbITa CAMOCTOSTENFHOIO TIOMCKA aHanu3a U oTOopa MH(pOpPMAIMU C HCHOIb30BAHUEM

pa3JIMYHBIX UCTOYHUKOB W HOBBIX I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTUM JJIs peuicHus
OKCIICPUMCHTAJIBHBIX 3a/1a4;

3. (¢dopmupoBaHHe yMEHHI pabOTaTh B IPYIIIE C BHITOJHCHUEM Pa3IMUHBIX COIMATIBHBIX POJICH, MPEICTABIIATh U
OTCTauBaTh CBOM B3TJISIBI M YOCIKICHHS, BECTH JUCKYCCHIO;
4. oBiaJcHHE YKCIICPUMECHTAIBHBIMUA METOAMHU PEIICHUS 3a/1a4.
JIuunocmuvimu pe3ynvmamamu pOTPaMMbl BHEYPOUHOU JAESATEIBHOCTHU SBISTFOTCS:
1. chopMUPOBAHHOCTH MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX H TBOPUYECKUX CITOCOOHOCTEH
YYaIImxcs;
2.  caMOCTOSTEIBHOCTH B IPHOOPETECHUH HOBBIX 3HAHHI U MPAKTHUYCCKUX YMEHUH;
3. npuoOpereHre YMEHHUS CTaBUTh Tepesl COO0W NO3HABATEIILHBIC 1IEITU, BBIIBUTATh THIIOTE3bI, IOKa3bIBATh
COOCTBEHHYIO TOUKY 3PCHHS;
4. npuOOpETeHHE TOJI0KHUTEIBHOTO SMOIIMOHAIBHOTO OTHOIIICHHUS K OKPYXKAOIIEH MPUpoJIe U caMoMy cebe Kak
YaCTH MPUPOJIBL.
6. Cnoco0Obl OlIeHKU YPOBHS JOCTHKEHHS 00Y4AKOIIMXCS
KauecTBO MOATOTOBICHHOCTH YYAIIUXCSI OMPEIEsIeTCS KaueCTBOM BBIIIOJIHEHHBIX UMH padboT. Kpurepuem
OILICHKH B IAHHOM CJTyd4ae sIBJISICTCS CTETICHb OBJIA/ICHUSI HABBIKAMU Pa0OThI, CAMOCTOSITEIILHOCTh M 3aKOHUYEHHOCTh
paboTBhI, TIIATEILHOCTh IKCIIEPUMEHTA, HAYYHOCTh MPEIAraéMOT0 PEIICHHs MPOOJIEMbI, BHEITHUI BUJ] U KAYECTBO
paboTel prbopa WK MOJETH, COOTBETCTBUE UCCIIEOBATENLCKON pabOThl TpeOyeMbIM HOpMaM U TIpaBUIIaM
o opMIIEHUS.
[ToompuTenbHO HOPMOIL OIIEHKHU TPYyIa yYAIIUXCS SBISETCS IEMOHCTpAIs padoT, BBIMOTHEHHBIX YUaIUMHUCS
Y BBICTYIUICHUE C PE3YJIbTaTaMH UCCIICAOBAHUM MEpe]] pa3IHYHBIMU aAyIUTOPHSIMH (B KJIACCE, B CTAPIIAX M MIIAJIIIINX



KJlaccax, yYUTeNsIMHU, IeIaroraMu TOMOJHUTELHOTO 00pa30BaHNUsl) BHYTPH IIKOJIBI.

PaGora ¢ yaeOHBIM MaTepuaioM pa3sHOOOpa3HbIX (HOPM JaeT BOZMOKHOCTh KaXKJIOMY UX YUAIIUXCs TPOSIBUTH
CBOM CITOCOOHOCTH (B 00JIACTH CUCTEMATU3AIMN TEOPETUUECKHUX 3HAHUH, B 00JIaCTH pelIeHHs CTaHJapTHBIX 3aj1a4, B
o0JacTu pelieHusl HECTaHJaPTHBIX 3371a4, B 00JIaCTH UCCIeI0BAaTENbCKON paboThl U T.1.). CuTyanuu ycnexa,
CO3/Ia0IIIME TIOJIOKUTEIbHYI0 MOTHBALIMIO K IEITEIBHOCTH, SIBIISIFOTCS] BAXKHBIM (JAaKTOPOM PA3BUTHS TBOPUECKUX U
MO3HABATENIBHBIX CITIOCOOHOCTEH yJalnuxcsl.

7. ConepskaHue nNporpaMmbl

Cooeprcanue uzyuaemozo Kypca

1. TensioBble siBjieHud (14 1)

TennoBoe aeukenue. Tepmomerp. CBsi3b TeMIIEpaTyphl T€JIa CO CKOPOCTHIO ABMKEHUS €r0 MOJIEKY . BHyTpeHHs s
sHeprus. /[Ba cnocoba n3MeHeHus BHYTpEHHEH 3Heprun: padboTa u Teronepenaya. Buel teronepenadm.

KonuuecTBo TemnoTsl. Y AelbHAas TEINIOEMKOCTh BEILIECTBA. Y IebHAs TEIUIOTA CrOPaHUs TOIUIMBA.

3aKOH COXpaHEHMs SHEPTrUU B MEXaHUYECKUX U TEIIOBBIX MPOLECCAX.

2. HN3meHeHnne arperatHbix cocTosiHui BemecTna (10 )

[1naBnenue u orBepaeBanue tein. Temneparypa miaBjieHus. Y enbHas TEIUIOTa IIaBICHUS.

Hcnapenune u konaeHcanus. OTHOCUTENbHAS BIaKHOCTh BO3JlyXa U ee u3mepenue. [lcuxpomerp.

Kunenue. Temneparypa kuneHus. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT AaBJICHUS. Y IeJibHAs TEIJIOTa
napoo0Opa3zoBaHusl.

OObsicHeHHE U3MEHEHU I arperaTHbIX COCTOSIHHI BEIIECTBA HA OCHOBE MOJICKYIISIPHO-KHUHETHUECKUX
MIpEACTABICHUM.

[TpeoOpaszoBaHus YHEPTUH B TEIUIOBBIX MallIMHaX. J[BUraTens BHyTpeHHero cropanus. [lapoBas TypOuHa.
X0JIOAUIBHUK. DKOJIOTHYECKHUEe MPOOIIEMbI HCTIOIb30BAHMSI TEIIOBBIX MAIIHH.

3. JyleKTpUYecKHe siBjeHus (29 4)

Onektpuzainus Ten. /[Ba pona sanextpuueckux 3apsaoB. [[poBoAHUKY, IUIEKTPUKH U MTOTYTPOBOAHUKH.
B3aumopeiicTBue 3apssKeHHBIX Tell. DIEKTPUYECKOe MoJie. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

JIMCKPETHOCTD JEKTPUUYECKOTO 3apsiia. DNeKTpoH. CTpOEHHE aTOMOB.

OnekTpryeckuil ToK. ['abBaHNYECKNE AIEMEHTBI. AKKYMYJIATOPBI. DJIEKTPUYECKAS LETb. JIEKTPUUYECKUN TOK B
Metauiax. Hocurenu snexkTpuieckux 3apsaoB B MOJYIPOBOJHUKAX, Ta3aX U pacTBOpax 3JIEKTPOJIUTOB.
[TorynpoBoiHUKOBBIE TPUOOPHI. Crita Toka. AMIIEpMETP.

DnexTpuueckoe HanpsbkeHue. BonbTMerp.

DIIEKTPUYECKOE CONPOTUBIICHNUE.

3akoH OMa JJ1g ydacTKa 3JIEKTPUUECKON LIETIH.

VY nensHoe conporusiieHne. Peocratel. [locnenoBaTenbHOe M napalieIbHOE COEUHEHUS TIPOBOIHUKOB.

Pabota 1 MmoutHOCTh ToKa. Kon4ecTBO TEIIOThI, BBIIEISIEMOE TPOBOIHUKOM C TOKOM. CUETUHK HJIEKTPUIECKOIN
sHepruu. Jlammna HakanuBaHus. DJIeKTpoHAarpeBaTelibHble MPUOOPHL. PacueT anekTposnepruu, norpedisieMoit ObITOBBIMU
anektponpudopamu. Kopotkoe 3ampikanue. [lnaBkue nperoxpaHuTeny.

4. DJieKTpOMArHUTHBbIE ABJIeHus (7 1)

MarsuTHO€ 1noje Toka. JNeKTPOMATrHUTHI U X ITpuMeHeHue. [TocTosHHble MarHuThl. MarHuTHOE MoJje 3eMIIH.
JleiicTBre MAarHUTHOTO TIOJISL HA MIPOBOJIHUK C TOKOM. DJIEKTPOABUraTeNb. JIMHAMUK ¥ MUKPOQOH.

5. CgetoBble aBjeHus (10 1)

Hcrounuku ceera. [IpsmonnHeiiHOe pacipoCcTpaHEHUE CBETA.

OTtpaxxkenus cBera. 3akoH oTpaxkenus. [Liockoe 3epkaio.

[Ipenomnenue cera.

Jlunza. ®okycHoe paccrosinue JauH3bl. [locTpoeHne n3o0paxeHui, JaBaeMbIX TOHKOM JIMH30M. OnTHYeckas cuia
nuH3bL. [11a3 kak ontudeckas cucrema. Onruyeckue mpubopsl.



8. KauenpapHo-rematudeckoe mianuposanue (1 rox o0yueHus)

Ne Kox-Bo
3aHsA Tema 3ansaTus [lpaKTuecka
4acoB(Teo | paGora
THSHA pus)
1 BBoHoe 3anstue. MTHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH. 1
TenoBblie siBjaenust (10 4)
) [IpakTuueckas padora Ne 1 «VccnenoBanue u3MeHEHHs CO BpEMEHEM 1
" [reMmepaTypbl OCTHIBAIOIICH BOABD.
3. |Pemenue 3anay Ha TeMy «/3MeHeHHE BHYTPEHHEN SHEPrUM, paboTay. 1
4. [Pemenue 3anau Ha Temy «M3MeHeHHe BHYTpEHHEH YHEPTHH, 1
TeIUIoNEepeIayay.
5. [Mpaxtnyeckas pa6ota Ne 2 «M3ydyeHne BHIBETPHBAHUS BOBI C TCUCHHEM 1
BPEMEHU»
6. |9xcnepumenTtanbHas padora Ne 1 «VccaeqoBanne aMOpGhHEBIX TE) 1
HN3meHnenue arperatHbixX cocTosiHuii Bemectna (10 1)
7.

DkcriepuMeHTaabHas padora Ne 2 «ccnenoBanue TeMnepaTypbl

[JIaBJICHHA 1 OTBCPACBAHUA)




28. [IpakTrueckas padora Ne 5 «VccnenoBanue npuHIUIIA JEHCTBUS 1
TMHaMUKa 1 MUKpO(oHa»
CgertoBble siBjienus (10 u)
29. |MMpaxtuueckas pabora Ne 6 «MccnenoBaHue oTpakeHHs CBeTa. 3aKOH 1
oTpaxkeHus. [1nockoe 3epkano»
30. [DkcnepumenTansHas pabora Ne 12 «MccnenoBaHue 3aKOHa TIPETOMIICHHUS 1
CBETa»
31. [Pemenue 3anay Ha TeMy «Pacder (pokycHOro pacCTOSHUS JIMH3bI» 1
32. [[Mpaktuueckas pabora Ne 7 «ITocTpoeHne N300paXkeHuii, TaBaeMbIX 1
TOHKOW JIMH301»
33. [[Ipaktuueckas padora Ne 8 «OnTrueckue npruOOpsI B IPUPOIEL». 1
HUTOIO: 14 19
B B B 1
16. |9xcnepumenTanbHast padbora Ne 7 «MccaemoBanne 3eKTPUUIECKOM ETH» 1
17. |Pemenue 3ama4 Ha TeMy « Cuia Toka. AMIepMeTp» !
8 Pemienue 3aga4 Ha TeMy «DJIEKTpUUECKOE HaIpsKeHUe. BoabsTMeTp» {
19. [Pewienue 3agau Ha TEMY « DJIEKTPUUYECKOTO CONPOTUBICHUE {
20. |Pemenue 3anau Ha Temy «OnpeeneHre TapaMeTPOB AEKTPHUECKOi 1
[IEMH TP TI0CIeI0BATEILHOM U MapalljieIbHOM COSAMHEHUN
[TPOBOJTHUKOBY
91 Pemenue 3a1au Ha Temy «Pacuer paboThl 1 MOLITHOCTH TOKay {
29 DxcniepuMeHTanbHas padota Ne 8 «lcciemoBanne KOJTUYECTBA TETUIOTHI, 1
" |BBIAENSIEMOE TPOBOAHUKOM C TOKOM»
23. [[Ipaktuyeckas padora Ne 4 «MccnenoBaHue JIaMITbl HAKAJTUBAHUSD) .
24. DkcnepuMeHTanbHas padboTta Ne 9 «KopoTkoe 3aMbIKaHUE U €TO 1
nocnenctsusl. [lnaBkue nperoxpaHuTean»
25. IPemenme 3a/1a4 Ha TeMy «Pacuer 351eKTposHepruu, noTpedasieMon 1
OBITOBBIMU DIICKTPOIIPUOOPAMIDY
DJIeKTPOMATHUTHBIE siBJIeHUd (7 1)
26 OkcriepuMenTanbHas padora Ne 10 «VcenenoBaHre MarHuTHOTO OIS 1
" [roka»
27.

DkcnepuMeHTanbHas padorta Ne 11 «J/leficTBrue MarHuTHOTO TOJIST HA

IMPOBOJHHUK C TOKOM »
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