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IlosicHuTeIbHAA 3amHUCKAa

Pabovas nmporpaMma 3aHATHII BHEYPOUHOMU JAEATENBHOCTHU 10 (Pu3nKe « DKCIIepUMEHTaIbHAS (HU3HKA»

s 8 kmacca [lxomsr Ne3 ropoma Henmnmoso Teepckoit ob6macTu cocTaBiieHa Ha OCHOBAaHHUH CIIETYIOIINX
HOPMAaTHUBHBIX IOKYMEHTOB:

1.

2.

6.

®denepanbubiii 3aK0H 0T 29.12.2012 Ne 273-®D3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit @eneparymy» (¢ U3M. u j1o1., BeTyi. B cuity ¢ 01.09.2020).

[Nacnopt HarmoHaasHOTO MpoekTa «O0pa3oBanue» (yTB. npe3uanymom CoBeTa mnmpu
[Ipesunente PO no crpaTernyeckoMy pa3BUTUIO M HALMOHAJIBHBIM IIPOEKTaM, IIPOTOKON OT
24.12.2018 Ne 16).

I'ocynapctBennas nporpamma Poccuiickoii @eaepanun «Pa3Butue odpazoBanus» (yTB.
ITocranoBnenuem IIpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUU TOCy1apcTBeHHOU nporpaMmMal Pocceuiickon ®enepanun «Pazsurue
00pa3zoBaHus».

[Ipodeccuonanpusiii ctangapt «llegaror (megarornveckas AesITeIbHOCTD B JOIIKOJIBHOM,
Ha4yaJbHOM 001IeM, OCHOBHOM 00111eM, cpeaHeM 001meM 00pa3oBaHuy), (BOCIHUTATENb,
yuutenb)» (pen. ot 16.06.2019) (ITpukas MuHKcTepcTBa TPy/Ia U COLUANTBHOM 3a1uThl PO
ot 18 okTsa6ps 2013 1. Ne 5441, ¢ n3MEHEHUSIMH, BHECEHHBIMU MTPHUKa30M MHHHUCTEpCTBA
Tpyaa u corzamuTtel PO o1 25.12.2014 Ne 11155 1 o1 5.08.2016 1. Ne 422H).
Meroanveckue peKOMEHIAUH IO CO3/IaHHI0 M (DYHKIIMOHUPOBAHHIO B 00111€00pa30BaTEIbHBIX
OpraHM3alLUsIX, PACIOIOKEHHBIX B CEIbCKONM MECTHOCTU M MaJIbIX TOPOJax, LEHTPOB
o0pa30BaHMs €CTECTBEHHO-HAYYHOU U TEXHOJIOIMYeCKON HanpasiieHHocTen («Touka
poctay) (YTBepKIeHBI pacnopsokeHrneM MUHHCTEpCTBAa TpocBenieHus Poccuiickoi
®enepanuu ot 12 suBaps 2021 r. NeP-6).

Meroanveckie peKOMEHAAIMA MO CO3MaHHI0 W (YHKIMOHUPOBAHHIO JETCKUX TEXHOMAPKOB
«KBanToprym» Ha 06a3e 001e00pa3oBaTEIbHBIX OpraHU3aAIM (YTB. PACTIOPSIKECHUEM

Munwuctepcra npocsenierust Poccuiickoit ®eneparuu ot 12.01.2021 Ne P-4).

BHeypouHast [1eATENbHOCTD SIBISIETCS COCTAaBHOW 4YacThlO 0OpPa30BaTEIbHOIO
mpoliecca U OJHOW W3 (opM OpraHu3ainuu CBOOOJHOTO BpEeMEHH oOyuarommuxcsa. B
pamkax peanmmzanuu @I'OC OOO BHeypouHas JIesATeIbHOCTh — 3TO 00pa3oBaTesIbHAS
NeSITEIbHOCTh, OCYIIECTBIsieMast B (opMax, OTIMYHBIX OT YPOUHOH CHCTEMbI 00y4eHHS,
¥ HampaBJICHHAsA HA JOCTH)KEHHE TTAHUPYEMBIX PE3yTbTaTOB OCBOCHHUS 00pa30BaTEIHHBIX
MporpaMM OCHOBHOTO 00miero oOpa3oBanus. Peanmuzanus pabodeil mporpamMmbl
3aHATHN BHEYPOUHOW JEATENBHOCTH T0 (msuke «OKCIepuMeHTalbHas —(U3NKa»
CTIOCOOCTBYET MHTEJLUIEKTYAJIbHOMY Pa3BUTHIO TUYHOCTH 00YJAIOIINXCS 8-X KIIACCOB.

®duznyeckoe 00pa3oBaHUe B CUCTEME OOIIETO M CPEeIHEro 00pa3oBaHus 3aHUMAET
OJIHO M3 BeAylmMX MecT. SIBnssch (yHAaMEHTOM HAy4YHOTO MHMPOIOHHMMAHUs, OHO
crocoOCTBYeT (OPMHUPOBAHUIO 3HAHUM 00 OCHOBHBIX METOJAaX HAYYHOrO IO3HAHUS
OKpY’>Kalolero Mupa, (yHAaMEHTaJIbHBIX HAyYHBIX TEOPUH M 3aKOHOMEPHOCTEH,
(dbopMHUpYeT y yHaIUXCsl YMEHUS UCCIEIOBATh M OOBSICHATH SIBICHUS IPUPOIHI ,



aKTUBHO (DOPMHPYET MHTEIJIEKTyalbHble U MHPOBO33pEHUYECKUE KauecTBa JuYHOCTH. Juddepenunanus
npeAarnonaraeT Takyl0 OpraHM3alMio Tpolecca oOyueHHs, KOTOpas YYWUTHIBA€T WHAMBHUIYaTbHBIE
0COOEHHOCTH YYaIIUXCS, UX CIIOCOOHOCTM U MHTEPEChl, JIMYHOCTHBIN ombIT. uddepeHunanms
oOyueHHs (pu3MKe MO3BOJIAET, C OJHOW CTOPOHBI, OOECIEYUTh 0a30BYIO0 MOJATOTOBKY, C IPYrod —
yIIOBJIETBOPUTH MOTPEOHOCTH KaXKAOTO, KTO MPOSIBISET UHTEPEC U COCOOHOCTH K MPEAMETY U BBIXOIUT
3a paMKH U3y4eHHs (PU3UKH B IIKOJIHHOM KypCe.

Heau kypca:

Omnupasicb Ha MHIUBUAYAJIbHBIE 00PA30BaTENIbHBIE 3AMPOCH M CIIOCOOHOCTH KaKAOTO pedeHKa Mpu
peaiM3ani JaHHOW MPOTPaMMbl BHEYPOUHOU NEATEIHHOCTH MO (PHU3UKE MOKHO TOCTUYH OCHOBHOM
neJM — Ppa3sBUTh Yy OOy4YamIMXcsi CTpeMyleHMe K JajJbHellieMy camMoonpeieeHHIo,
HHTEJUIEKTYAJbHOH, HAY4YHONi M TNPAKTHYECKOH CaMOCTOSITEJbHOCTH, MO3HABATEIbHOM
AKTHBHOCTH.

JlanHas mporpamma IMO3BOJSET OOYYaOUIMMCS O3HAKOMHTBCS C METOIWKOW OpPTaHM3aIH U
IPOBE/ICHUS SKCIIEPUMEHTAIbHO-UCCIIEJOBATENbCKON EATEILHOCTH B COBPEMEHHOM YyueOHOM MpoLecce
1o (Gu3uKe, 03HAKOMUTHCS CO MHOTHMMH MHTEPECHBIMH BOINpocaMu (DM3WKH HAa JAHHOM 3Tare 00ydeHws,
BBIXO/SIIIIMMH 32 PAMKHU IIKOJIBHOW TPOTPaMMBbI, PACIIUPUTH IETOCTHOE MPEACTABIECHUE O MpodIeMe
JAHHOW HaYKH. DKCIIEpUMEHTAIIbHAS IEITEILHOCTD OYIET CITOCOOCTBOBATH PA3BUTHIO MBICIIUTEIBHBIX
orepanuii ¥ 001eMy HHTEJUIEKTYaTbHOMY Pa3BUTHIO.

He menee BaxHbIM (haKTOPOM pean3aliiy J1aHHON NpOTrpaMMBl SIBISIETCS CTPEMIICHUE PA3BUTh Y
yydalmxcs YMEHUE CaMOCTOATEIbHO padoTaTh, JyMaTh, SKCIEPUMEHTUPOBATh B YCIOBUSAX IIKOJIBHON
naboparopun, a TakKe COBEPIICHCTBOBATH HABBIKM ApPTYMEHTAllMM COOCTBEHHOW TO3MIIMH I10
omnpenena€HHbIM BompocaM. CoepikaHne mporpaMMbl COOTBETCTBYET TTO3HABATEIBLHBIM BO3MOKHOCTSIM
IIKOJIbHUKOB W TIPEJOCTaBIISIET UM BO3MOXKHOCTH PabOTaTh HAa YPOBHE IMOBBIIMICHHBIX TPeOOBaHUIA,
pa3BuBas yueOHyo moTuBanuioo. CoaepkaHue 3aHATHH BHEYPOYHOU JEATETBHOCTH MPEACTABISET COOO0M
BBEJICHUE B MHUP SKCIIEPUMEHTAIbHON (U3MKH, B KOTOPOM Yy4YallMecs CTaHyT HCCIEIOBATENsIMU U
Hay4aTbCs IO3HABATh OKPY>KAIOIIUI UX MUP, TO €CTh OCBOAT OCHOBHBIE METO/Ibl HAYYHOr0 TO3HaHUA. B
YCIIOBUSIX pean3ali 00pa30BaTENIbHON MPOTrpaMMBbl HMIMPOKO HCIIOJIB3YIOTCS METOJNbl y4eOHOTrOo,
HCCIIEIOBATENIbCKOr0, MPOOJIEMHOTO 3KcnepuMeHTa. PeOEHOK B mpolecce MO3HAaHMS, TpHoOperas
4yBCTBEHHBII ((PEHOMEHOIIOTHYECKUIT) OIBIT, MEPEKUBACT MOTYUEHHBIE OLIYIIEHUS U BHEYaTIEeHUS. DTU
NEpeKUBAHMS POOYKAAOT W OOYKAAIOT mpoiiecc MbinuieHus. Cnenuduyeckas opMa opraHu3aiumn
MO3BOJISIET YYAIIUMCSI O3HAKOMHUTHCS CO MHOTMH MHTEPECHBIMH BOTIpOCaM# (PM3UKHU HA TAHHOM JTare
00y4eHHUS, BBIXOIAIIMMH 32 PAMKH IIKOJIBHOW MPOTPaMMBbI, PACIIUPUTH IEIIOCTHOE MPEACTABICHHUE O
npobiieMe MaHHOW Haykd. J[eTm moiydaroT mpodeccHOHaIbHbIE HAaBBIKH, KOTOPHIE CIOCOOCTBYIOT
JaNbHENIIEH COIMaIbHOM ajanTalliy B OOIIECTBE.

Heab1o mporpaMMbI 3aHATHI BHEYPOYHOU JEATENHHOCTH MO (BHU3HKE « IKCIIEPUMEHTAIbHAS (PH3HUKAY,
JUTS y9aluxcsl 8-X KJIaccoB sIBISIOTCS:

* pa3BUTHE Yy Y4YAIIUXCS IMO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoLecce peHIeHHs MPAKTUYECKUX 33]1a4 U CAMOCTOSITENIbHOTO MPUOOPETEHHSI HOBBIX
3HAHUI;

*  (popMupoBaHUE U pa3BUTHE Y YUAIIUXCS KIHOUYEBBIX KOMIIETCHIIMNA: Y4eOHO-TI03HABATEIbHbIX,
UH(OPMAIIMOHHO-KOMMYHHKAaTUBHBIX, COLIMAJIBHBIX, M KaK CJEICTBHE KOMIIETEHIMH JIMYHOCTHOTO
CaMOCOBEPIIICHCTBOBAHHSI,

* (opmupoBaHuE MPEIMETHBIX U META MPEAMETHBIX PE3YJIbTATOB O0yUEHUs, YHUBEPCATBHBIX
y4eOHBIX JICHCTBHIA,



* BOCIHTaHWUE TBOPYECKOW JIMYHOCTH, CIIOCOOHOW K OCBOCHHUIO TEPEIOBBIX TEXHOJOTHUH H
CO3/IaHHIO CBOMX COOCTBEHHBIX Pa3pa0dOTOK, K BBIJBIKCHUIO HOBBIX UJICH U MMPOCKTOB;
*  peanm3anus AeSITeILHOCTHOTO MOAX0/1a K IPEeAMETHOMY OOYUEHUIO Ha 3aHATUSAX BHEYPOUYHOM
NESATETLHOCTH 110 (PUBHKE.
Oco0CHHOCTBIO BHEYPOUHOU NEATETBHOCTH 10 (PU3MKE B paMKax KpPYKKOBOW pabOTHI SBIAETCS TO,
YTO OHAa HampaBjcHa Ha JOCTH)KEHHE OOydYaroIIMMHCS B OOJbIIEH CTCHCHH JWYHOCTHBIX U
MeETapeIMETHBIX PE3yJIbTaTOB.
3apaum Kypca:
Jlist peanu3anuu 1esei Kypca TpedyeTcs peleHne KOHKPETHBIX MPaKTHIecKuX 3a1a4. OCHOBHBIC
337241 BHEYPOUHOH JEATEIBHOCTH TI0 (PU3UKU:
*  BBISABJICHUE WHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BOBMOXHOCTEH ydamuxcs K pa3TuIHbIM
BHJIAM JE€STEIbHOCTH;
* (opMuUpOBaHWE TPEICTABICHUS O SBICHUSX M 3aKOHAX OKPYXKAIOIIEr0 MHpPA, ¢ KOTOPHIMHU
IIKOJBHUKH CTAJIKUBAIOTCS B IIOBCEIHEBHON XKU3HHU;
* (opMHpOBaHHUE MPEACTABICHHUS O HAYYHOM METO/IE O3HAHMS;
*  pa3BHUTHE HHTEpECca K HCCIIeI0BATEIbCKOM JeITEIbHOCTH,
*  pa3BHUTHE ONBITA TBOPUECCKOM JACATEIBHOCTH, TBOPUYECKUX CIOCOOHOCTEIH;
*  pa3BHTHE HABBIKOB OPraHM3aI[MK HAYYHOTO TPY/a, PA0OThI CO CIOBAPSAMHM U SHIUKIIONETHSIMHE;
* CO3JaHWE YCJOBHMH JUIS peaau3allid BO BHEYPOUYHOE BpeMs MPUOOPETEHHBIX YHUBEPCATbHBIX
y4eOHBIX ICHCTBUN B YPOUHOE BPEMS;

*  pa3BUTHE OMbITa HEHOPMATIHLHOTO OOIIEHUS, B3aUMOJICUCTBHS, COTPYTHUUYECTBA,;
pacimpeHne paMoK OOIIEHHUS C COITMYMOM;

* (opMUPOBaHHE HABBIKOB IOCTPOCHUS (PU3NUYCCKUX MOJACIEH M ONpEIEICHHUS TPaHUI] UX
MIPUMEHUMOCTH;

* COBEPIICHCTBOBAaHUE YMEHUW MPUMEHSATH 3HAHUS MO (PUMKE ISl OOBSICHEHUS SIBICHUMN
MIPUPO/IbI, CBOMCTB BEIIECTBA, PEIICHUS (PU3NUECKUX 3a]1a4, CAMOCTOSITEIIBHOTO TPUOOPETEHUS U OIICHKH
HOBOM MH(popManuu (HU3UIECKOTO COJIEPKaHUs, HCIOJIb30BaHUSI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

*  HCTOJB30BaHHE MPUOOPETEHHBIX 3HAHUN M YMEHUU Ui PEHICHUS MPAKTHYCCKUX, KU3HEHHBIX
3a7a4;

* BKJIIOYCHHE YYAIIUXCA B PAa3HOOOPA3HYIO MAEATENbHOCTh: TEOPETHUYECKYIO, MPAKTHUECKYIO,
AQHATUTHYECKYI0, IOMCKOBYIO;

*  BBIpabOTKA TMOKMX YMEHUM NMEPEHOCUTH 3HAHKS U HABBIKM Ha HOBBIE (POpMBI Yy4eOHOM paboTH;

*  pa3BUTHE COOOPA3UTEITBLHOCTH M OBICTPOTHI PEAKIMH TPH PEIICHHWH HOBBIX Pa3IMYHBIX
Gu3nYECKUX 3aa4, CBSI3aHHBIX C MPAKTUIECKON JEATCIHHOCTHIO.

Metoabl 00ydyenusi u popMbl OPraHu3anMu AeATEILHOCTH 00y4YAIINXCS
Peanuzanuss mnporpaMmbl  BHEYPOUHOW JI€SATEIIBHOCTH «OKCcTIepuMeHTaNbHAs  (hU3HKaA»
MpeAroaracT MHANBUIYAIBHYIO U TPYIIIIOBYIO pab0Ty 00ydaronuxcs, MiIaHupOBaHNE U TIPOBEICHHE
MCCIIEIOBATEICKOTO IKCIIEPUMEHTA, CAaMOCTOSITEIIHBIN COOp MaHHBIX I PEHICHUS MPAKTUYECKUX
3a/1a4, aHaJIM3 U OIEHKY MOJIYYCHHBIX PE3yJIbTaTOB, U3TOTOBJIEHUE MOCcOOuit u Mmozaenei. [Iporpamma
MpeAyCMaTpUBAET HE TOJILKO OOydarolive W pa3BUBAIONIME IIeJIH, €€ peanu3alus CIoCOOCTBYET



BOCIIMTAHUIO TBOPYECKOU JINYHOCTH C aKTUBHOW KU3HEHHOU NO3ULIMEN. BBICOKUX pE3ynbTaTOB MOTYT

JOCTUYb B JJAHHOM CJIyyae HE TOJIbKO YUYEHUKHM C XOPOULIEH IIKOIbHON YCIIEBAEMOCTBIO, HO U BCE

1eJIeyCTPEMIEHHBIE aKTHUBHBIE pe0sTa, yKe CAENaBIIne CBOU MPOoQecCUOHAIbHBIN BIOOP.
IlnanupyemMblie pe3yJbTAThI:

JlocTikeHne IUIaHUPYEMBIX pPEe3yJbTaTOB B OCHOBHOM IIKOJIE€ MPOUCXOAUT B KOMILIEKCE
MICTIOJIb30BAHUS YETHIPEX MEKIUCIHUIUIMHAPHBIX y4eOHBIX mporpamMM («PopMupoBaHHE YHHBEPCATBHBIX
y4eOHBIX aelicTBuity, «PopmupoBanue MKT-kommereHTHOCTH OOydaromuxcs», «OCHOBBI y4eOHO-
HCCNIeIOBATENbCKON U MPOEKTHOM JeATenbHOCTH», « OCHOBBI CMBICTIOBOTO YTEHHUS M pabOTHI C TEKCTOM))
U y4eOHBIX MPOrpaMM MO BCEM MpeaMeTam, B ToM yucie no ¢usuke. [locne u3yyeHus mporpaMmsl
BHEYPOUHOM JIEATENBHOCTU «IJKCIEepUMEHTaIbHAs (PU3MKa U peleHne 3aa9» 00yJyaromuecs:

* CUCTEMAaTH3UPYIOT TEOPETHUYECKHE 3HAHMS W YMEHHS IO PEIICHHUIO CTaHAApPTHBIX,
HECTaHIAPTHBIX, TEXHHYECKUX U OJIMMIMAJHBIX 33/a4 pa3IndHbIMU METOJAMH;

* BBIPAa0OTAIOT WHIMBUAYANbHbINA CTHIb PEIICHNS (HU3NYECKUX 3a]a4;

* COBEpPLICHCTBYIOT YMEHHUS Ha IMpPAaKTUKE IO0JIb30BATHCA MPUOOpamMH, MPOBOJIUTH U3MEPEHUS
¢u3nyecKux BeTUYMH (ONpEAessaTh LEeHY JEeJIEeHUs, CHUMATh IOKa3aHus, COOJII01aTh MpaBuja TEXHUKU
0€30MacHOCTH);

* HaydaTcsl TOJB30BaThCA MPUOOpPAMH, ¢ KOTOPHIMH HE CTAJIKMBAIOTCS HA Ypokax (pU3uKH B
OCHOBHOM MIKOJIE;

* pa3palboTaroT U CKOHCTPYUPYIOT IPUOOPHI U MOAENH JUIs OCIEAyomeld paboThl B KabUHETe
busuky.

* COBEpLICHCTBYIOT HaBbIKM NHMCBMEHHOM M YCTHOM peYyd B IIPOLlECCe HaNUCaHUA
UCCJIEIOBATENIbCKUX pa0dOT, MHCTPYKIMH K BBIIIOJIHEHHBIM MOJEIISAM U IpUOOpaM, NpHU BHICTYIUICHUSAX HA
HAay4YyHO — MPAKTHYECKUX KOH(PEPEHLUSIX Pa3IuuHbIX YPOBHEH.

* OmpeeNAT JalibHEWIee HampaBlIC€HUE Pa3BUTHS CBOMX CIOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, OMPEACNIATCS ¢ BHIOOPOM HadbHEHIIET0 00pa30BaTENbHOTO MapUIpyTa, AATbHEHUIIEro MpoQuIIs
o0yueHHs B CTapIIeH IMIKOJIE.

Ilpeomemuvimu pesynomamamu TPOTpaMMbl BHEYPOUHOM JIEATENBbHOCTH SABISIOTCS:

1. ymeHue moib30BaThCs METOAAMH HAy4HOTO TO3HAHUs, NPOBOAUTH HAONIOAEHHS, IUIAHUPOBAThH
¥ IPOBOJIUTH IKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThl H3MEPEHHN;

2. Hay4HATHCA TOJIB30BATHCS M3MEPUTEIBHBIMU MPUOOpaMu (BECHI, THHAMOMETP, TEPMOMET)),
coOupaTh HECIIOKHBIE IKCTIEPUMEHTATBHBIE YCTAHOBKH JIJIS IPOBEACHHS MPOCTEHIITNX OTIBITOB;

3. pa3BUTHE DJIEMEHTOB TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (POpPMHpOBAaHUS yMEHUI
YCTaHABIMBATH (DaKThI, BBIJICIATH TJIABHOE B M3y9a€MOM SIBJICHUH, BBISIBIISATH MPUIMHHOCIIEICTBEHHBIC
CBSI3M MEX]y BETMYMHAMH, KOTOPBIE €T0 XapaKTEePU3YIOT, BBIJIBUTATh THIIOTE3bI, HOPMYITHUPOBATH BBIBOJIBL;

4. pa3BUTHE KOMMYHUKATHBHBIX YMEHHMN: JOKJIAJBIBATH O PE3yJIbTaTaX dKCIEPUMEHTA, KPATKO H
TOYHO OTBEYATh Ha BONPOCHI, UCTIOIH30BATh CIIPABOYHYIO JIUTEPATYPY H APYTUE UCTOUYHUKU MHPOPMAILIUH.

Mema npeomemnvimu pezynomamamu TPOTPaMMbl BHEYPOUHOUM JEATEIBHOCTH SABISIOTCS:

1. oBmaseHHEe HABBIKAMHU CAMOCTOSTENHLHOTO MPHOOPETEHUS HOBBIX 3HAHWHN, OpPraHU3aluK YIeOHON
NEeSATEIbHOCTH, TMOCTAaHOBKHU 1I€J€il, MIIaHUPOBAaHUS, CAMOKOHTPOJISI M OLEHKH pE3yJIbTaTOB CBOEU
NEATENIbHOCTH, YMEHUAMU MIPEJBUIETh BO3MOXKHBIE PE3YJIBTAThl CBOUX JEHCTBUIA;

2. TpUOOpETEeHHE OIbITa CaMOCTOSATEIHHOIO TOWCKA aHamu3a M oTOopa uHbOpMamuu ¢
WCIIOJIb30BAaHNEM PAa3IMYHBIX HMCTOYHUKOB M HOBBIX HMH(DOPMAIMOHHBIX TEXHOJOTHUH JUIsl PEHICHUS



IKCIICPUMCHTAJIbHBIX 3aa4;

3. (dopmupoBaHHE yMEHHUH pabOTaTh B TPYIIE C BHIMOJHEHUEM PA3JIMYHBIX COIMUAIBHBIX POJICH,
NPECTaBIATh U OTCTAUBATh CBOU B3TJISABI U YOCKIAEHHS, BECTH TUCKYCCHIO;

4. oBiajieHNE YKCIIEPUMEHTAIBLHBIME METO/IAMH PELICHHUS 3a]1a4.

Jluunocmuvimu pe3ynemamamu TPOTPAMMbl BHEYPOUHOH JEATENBHOCTH SBISIOTCS:

1. chopmMupoBaHHOCTH TIO3HABATEIBHBIX HHTEPECOB, HWHTEIUICKTYAbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH yUaIIuXCs;

2. CaMOCTOSTENBHOCTH B IPUOOPETEHNH HOBBIX 3HAHHMH U MPAKTUYECKUX YMEHUIA;

3. mpuoOpeTeHHEe YMEHWs CTaBHUTH Iepe]l COOOW MO3HABATENbHBIC M, BBIABUTATh THIIOTE3H,
J0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PCHUS;

4.  npuoOpeTeHHe MONOKUTETHHOTO SMOLMOHATBHOTO OTHONICHHS K OKPYKAIOIIEH NPUPOJIE 1
camoMy ce0e KaK 4aCTH MPUPOIBL.

Cnoco0bl OlleHKH YPOBHS JOCTHKEHUS 00y4ar0LIUXCS

KauecTBO MOATOTOBIEHHOCTH yYalIUXCsl ONPEIeNsieTcss Ka4eCTBOM BBIIOJIHEHHBIX UMH paloT.
Kpurepuem OIEHKH B MJaHHOM Cilydae SBIISETCS CTENEHb OBJAJCHUS HaBBIKAMH pPaOOTHI,
CaMOCTOSATENbHOCTD M 3aKOHYEHHOCTh PAOOTHI, TIIATENBFHOCTD SKCIIEPUMEHTA, HAYYHOCTD MPEeIaraeMoro
pelieHrss TpoOJieMbl, BHEUTHUN BHI M KadeCcTBO pabOThl MpuOOpa WM MOJAETH, COOTBETCTBHE
MICCIIEI0BATENBCKOM PabOTHI TpeOyeMbIM HOPMaM | TIPaBHUIaM O(QOPMIICHHSI.

[ToomputensHON HOPMOIi OLEHKH TPyJa YJalmuxcs SBISETCS AEMOHCTpanus padoT, BBHIMOIHEHHBIX
yJaIlUMUCS U BBICTYIUICHUE C Pe3yJbTaTaMH MCCIEIO0BAaHUN Tepe pa3IuYHbIMU ayAUTOPHAMH (B Kiacce,
B CTAapIIMX M MIIAJIIUX KJIAaccaX, YUYUTEISIMH, MeAaroraM JOMOIHUTEIFHOIO 00pa30BaHus) BHYTPU
IIKOJIBI.

Pabora ¢ y4eOHBIM MaTeprasoM pa3HOoOOpa3HbIX (OPM JaeT BOSMOXKHOCTh KaXIOMY MX YYaIIUXCS
MPOSIBUTH CBOM CHOCOOHOCTH (B 00JAaCTH CHCTEMAaTH3AllUH TEOPETHUYCCKUX 3HAHUH, B 00JIAaCTH peIICHUS
CTaH/ApPTHBIX 33/1a4, B 00JIACTH pEUICHHs] HECTAaHAAPTHBIX 3aj1ad, B 00JAaCTH MCCIEI0BATENLCKON PabOThI
U 1.1.). CuTyanuu ycmexa, CO3JAIOIINE IMOJIOKUTEIBHYI0 MOTHBAIIMIO K JIESATEIBHOCTH, SBISIOTCS
BaXHBIM (DaKTOPOM pa3BUTHUS TBOPUYECKHX M MO3HABATENBHBIX CIOCOOHOCTEH yUammxcs.

OcHoBHOe cofepxkaHue u3y4aemMoro kypca (34u):

1. Tennaossie siBaeHust (5 1)

TennoBoe neumxenue. TepmomeTp. CBSA3b TeMIepaTypsl Tella CO CKOPOCTHIO JBHKEHHS €0 MOJEKYJI.
BuyTtpennsist sHeprus. J[Ba cnocoba n3MeHeHus: BHYTpEHHEN dHepruu: padboTa u Tersionepeaaya. Buas
TEIJIoONepeIadH.

KonugecTBo TemnoTsl. Y ienpHas TEIIOEMKOCTb BEIIECTBA. Y IeNIbHAs TEIUIOTA CTOPAHUS TOILIMBA.

3aKOH COXpaHEHHs YHEPTUU B MEXAaHUUECKUX U TEIUIOBBIX Mpolieccax.

2. N3menenue arperaTHbIX cocTosinuii Bemectna (10 v)

[TnaBnenue u oTBepAeBanue Te. Temneparypa IiaBieHus. Y AelbHas TEIUIOTA MJIaBICHHUS.

Hcnapenne u konaeHcanus. OTHOCUTENbHAS BIAXXHOCTh BO3AyXa U ee uamepenue. [lcuxpomerp.

Kunenne. TemmnepaTypa KuneHus. 3aBUCUMOCTb TEMIEpPATypbl KHUNEHHS OT JaBICHUA. Y JelbHas
TEIUIOTa MapooOpa3zoBaHUsl.

OObscHEHNE M3MEHEHUI arperaTHbIX COCTOSHHUN BELIECTBA Ha OCHOBE MOJICKYJISPHO-KMHETHUECKHX
IIPEICTABICHUMN.

[IpeoOpazoBanusi >HEPruM B TEIUIOBBIX MalIMHaxX. JlBurarenb BHyTpeHHero cropanus. [lapoBas
TypOuHa. X0onoUIbHUK. DKOJIOTHYECKHEe MPOOIEeMbI HCTIONB30BAHUS TETIOBBIX MAIINH.



3. duekTpuyeckue sipjieHns (14 v)

Onextpuzauuss Ten. JIBa ponxa siekTpuueckux 3apsaoB. IIpOBOAHMKH, JUAJIEKTPUKH U
MOJIYIIPOBOJHUKU. B3anMoOJeicTBUE 3apsKEHHBIX Tel. OJEKTPUUYECKOE MoJie. 3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3aps/a.

JIMCKpETHOCTh 3EKTPUUECKOro 3apsaa. DneKTpoH. CTpOCHUE aTOMOB.

Onektpuyeckuil TOK. [‘anbBaHMYECKHE JJIEMEHTBL. AKKYMYJISATOPBI. OJIEKTpUYECKass LElb.
DneKkTpuyeckuil TOK B Metayiax. HocuTenu 35IeKTpHUUECKUX 3apsiioB B IMOJYNPOBOJAHHMKAX, ra3ax M
pacTBopax 3;1eKTpoauToB. [lomynpoBoaHuKoBbIE TpUOOPHI. Cuila ToKa. AMIEpMeETp.

DnexTpuyeckoe HanpskeHnue. BonpTmeTp.

DIIEKTPUYECKOE CONPOTUBIICHHE.

3akoH Oma 1711 yyacTKa 3JeKTPUYECKON LETH.

Y nensHoe conpotusienue. Peocrarsl. [locnenosarenbHoe U napauienbHOE COEANHEHNS TIPOBOJHUKOB.

PaGora u momHuocTs Toka. Komu4ecTBO TEmIOTHI, BBIACISIEMOE MPOBOJHUKOM C TOKOM. CUeTduk

ANeKTpUUYecKoi sHepruu. JlaMna HakanuBaHus. DIeKTpoHarpeBartebHble MpuOopbl. Pacuer anekTposHepruy,
noTpebiseMoil ObITOBBIMHU AeKTponpudopamu. KopoTkoe 3aMbikanue. [lnaBkue npepoxpaHuTen.

4. JnexkTpoMarHuTHbIe siBjieHus (3 )

MaruauTHO€e 1nosie Toka. DIEKTPOMArHuThl U UX npuMeHeHue. IlocTosiHHble MarHuThl. MaruuTHOE moJie
3emnu. JleiicTBIE MAarHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM. DIEKTpOABUTaTeNb. JJuHAMUK 1 MUKPO(DOH.

5. CBetoBble siBiieHns (6 1)

Hcrouynuku cera. [IpsmonuHeiiHoe pacnpocTpaHeHUE CBETA.

OTtpaxenus cBeta. 3akoH oTpaxkeHus. [Inockoe 3epkaro.

[IpenomieHue cBera.

Jlunza. ®okycHoe paccTosiHue JHH3bL. llocTpoeHune u300pakeHUM, aBae€MbIX TOHKOHW JIMH3OM.
OnTuyeckas cuia nuH3bl. [1a3 kak ontuyeckas cucrema. OnrTuueckue npudophl.

KaHEHHapHO-TeMaTH‘ICCKOe INIAHHPOBaHHE

Ne n/mt Tema Koua-Bo Tlara
4acoB
3aHATHSA
1. BBoaHoe 3ansaTHE. IHCTPYKTaX MO TEXHUKE O€30M1aCHOCTH. 1
Tennosbie sBienus (5 4)

2. [pakTuaeckas padora Ne 1 «VccnenoBanne M3MEHEHHUS CO BpEMEHEM 1
TeMIIepaTypbl OCTHIBAIOIIECH BOJIBI.

3. Pemenue 3aau Ha TeMy «VI3MeHeHNe BHYTpEHHEH 3HEPruu, paboTay. 1

4. Pemenue 3anau Ha TeMy «/3MeHeHHe BHYTpEHHEH YHEpruy, 1
Terionepeaaya.

5. [Ipaktiueckas pabora Ne 2 «M3ydyeHue ucnapeHus BOJIbI C TCUCHUEM 1
BpPEMEHID)

6. OxkcnepumenTanbHas padora Ne 1 «MccnenoBanue amopdHbIX TEI» 1

N3meHeHne arperaTHpix cocrosinuii Bemectsa (5 M)

7. DkcnepuMenTaibHas padora Ne 2 «MccneroBanue TeMeparypbl 1

TUTaBJICHUSI U OTBEP/ICBAHUS»




OkcnepuMmenTanbHas padora Ne 3 «MccnemoBanue BIaXHOCTH BO3LyXa»

9. | DkcnepumenTanbHas padota Ne 4 «3aBUCHMOCTD TEMIIEPATYPHI KHIIEHHS
OT JaBIICHUS»

10. | Pemenue 3anay Ha TeMmy «V IelbHas TEMIOTa HAPOOOPA3OBAHMS»

11. | Pewenue 3agau na remy « KIIJI TemioBsIx aBuraresieii »

QunexTpuyeckue siaenusi (14 )

12. | DkcnepumenranbHas padora Ne 5 «MccneoBaHKe dIEKTPHIECKOIO TOKA»

13. | Pemenue 3amau Ha TeMy «DIeKTpHUECKas [IETb U €€ COCTABHBIEC YaCTI)

14. | DxcnepumenranbHas pabota No 6 «[apBaHHYECKHE DIIEMEHTHI,
aKKyMYJISITOPBD)

15. | IIpakruueckas pabora Ne 3 «M3roToBieHHe HIEKTPOCKOIIAY

16. | DkcnepumenTanbHas pabora No 7 «MccenenoBanue 31eKTpUYECcKOit
LTI

17. | Pemenue 3amau Ha remy « Cria Toka. AMIepMerp»

18. | Pemienue 3anay Ha TeMy «DJIEKTPHYECKOE HANIPSHKEHHE. BoabT™MeTpy

19. | Pemenue 3anay Ha TeMy « DJIEKTPHUECKOTO CONPOTHBIECHHE)

20. | Pemenue 3a1a4 Ha TeMmy «Ompe/ieneHue mapaMeTpoB dIEKTPUUECKON
IETIH MTPH TIOCTIEI0BATENIFHOM U TTAPAIIICTbHOM COSTMHEHIH
[MPOBOIOHUKOB»

21. | Pemrenue 3a1au Ha TeMy «PacueT paboTHI ¥ MOIHOCTH TOKa)

22. | DkcnepumenTaibHas pabora Ne 8 «lccnenoBanne KOJIHYECTBA
TETIOTHI, BBIACTSIEMOE IPOBOAHUKOM C TOKOMY

23. | Tlpaktuueckas pabora Ne 4 «HccnenoBanue IaMITbl HAKaTHBAHKS)

24. | DkcnepuMenTanbHas pabora No 9 «KopoTkoe 3aMBIKaHHE H €10
nocnencTeus. [ImaBkue mpenoxpaHuTen

25. | Pemenue 3a1a4 Ha TeMy «Pacuer sIeKTpoIHEpPTHH, MOTPebIsIeMOit
OBITOBBIMU BJIEKTPOIIPUOOPAMID)

DJIeKTPOMATHUTHBIE siBJIeHUs (3 1)

26. | DkcnepumentanbHas pabora Ne 10 «HccieioBanne MarHUTHOTO HOJIS
TOKa»

27. | DkcnepuMenTanbHas pabora No 11 «JleiicTBrE MATHUTHOTO MOJIS HA

IIPOBOJHUK C TOKOM »




28. | Ilpakruueckas pabora Ne 5 «MceneroBanue npuHIMIA JEHCTBHS 1
JUHAMUKA 1 MUKPO(DOHa»

CaetoBble siBJeHus (6 1)

29. | Tlpaktuueckas pabora No 6 «MccnenoBanne OTpaKeHUs CBETa. 3aKOH 1
otpaxkenus. [Inockoe 3epkano»

30. | DkcnepumenranbHas pabora Ne 12 «MccenenoBanue 3aKoHa 1
IPETOMIICHUS CBETa

31 | Ilpaktuueckas pabora Ne 7 «HaxoskaeHne (OKYCHOTO pacCTOSHHUS JTMH3BD»

32. | Pemenne 3aa4 Ha TeMy «Pacuer ()OKYCHOTO PacCTOSHHUS JIMH3BD) 1

33. | Ipaktuueckas pabora Ne 7 «IlocTpoenue H300paXkeHHuii, 1aBaeMBbIX 1
TOHKOH JTHH30M»

34. | IIpakruueckas pabora Ne 8 «OnTnueckue npuOOpPsI B IPUPOIEN. 1
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