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IHosicHUTEJLHAA 3aNIHCKA

HampasiieHHOCTH mporpamMmel - ¢ poBas 1adopaTopus.
YpoBeHb mporpamMmsl - 6a30BbIi.

Bozpact obOyuarommxcs: ot 14 jet go 15 aer

Cpoxk peanmzaruu porpammsl: 1 rox, 34 yaca.

Pabouas mporpamma  3aHATHH  BHEYPOYHOH JESITEIBHOCTH
«Pu3uKa B HIKCHEPUMEHTax» MO (u3MKe TNpeAHa3Ha4deHa IJsl OpraHM3alUU BHEYPOUHOU
JeSITeIbHOCTH 00yyaromuxcs 8 kiacca.

1. Peanu3anus nporpaMmbl 06ecrieqnBaeTcss HOPMATHBHBIMH IOKYMEHTAMM:

1. ®enpepanpubiii 3akon ot 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O06
obpaszoBanuu B Poccuiickoit @eaeparum» (¢ u3M. u 101., BeTyil. B cuiny ¢ 01.09.2020).

2. Ilacnopt HamumoHanbHOTO MpoekTa «ObpazoBanue» (yTB. mnpesuauymom CoBeTa mpu
[Ipesunenre P® no crpaTermyeckoMy pasBUTHIO M HAMOHAIBHBIM IPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16).

3. T'ocymapctBennas mporpamma Poccuiickoit ®@enepanuu «Pa3Butue oOpa3oBaHHS»
(ytB. IloctanoBnenuem IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKIECHUM  TOoCyAapcTBeHHOM  mporpammsl  Poccumiickoit  @epepaummn  «PasBurne
o0pa3oBaHU.

4. Tlpodeccuonanpueiii ctanmapt «llemaror (memaroruyeckasi AeATEIbHOCTH B
JOIIKOJIbHOM, Ha4yaJbHOM OOIIEM, OCHOBHOM OOIlEeM, cpeaHeM o0meM oOpa3oBaHUM),
(Bocmiutatenb, yuutenb)» (pen. ot 16.06.2019) (Ilpukaz MunucTtepcTBa TpyJda U COLHAIBHOM
3amuTel P® ot 18 okTabps 2013 r. Ne 544H, ¢ u3MEHEHUSMH, BHECEHHBIMU MPHUKA30M
Munuctepctsa Tpyna u couzamiutel PO ot 25.12.2014 No 11151 u o1 5.08.2016 r. No 422H).

5. Meroauueckue peKOMEHAALMU MO CO3JaHUI0 U (QYHKIMOHUPOBAHUIO B
o011e00pa3oBaTeIbHbIX OpPraHU3alUsAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MajbIX
ropojiax, IEeHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON HampaBIeHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacnopsbkeHneM MuHucTepeTBa npocBelieHus: Poccuiickoit
®eneparuu ot 12 sHBaps 2021 r.

6. Meronuyeckne pEeKOMEHIAIMKA TIO0 CO3JaHUI0O M (DYHKIIMOHUPOBAHHIO JETCKUX
TEXHOITAPKOB «KBaHTOprym» Ha 0a3e oO0mIeoOpa3oBaTeNbHBIX OpraHM3aliii (YTB. paclopsiKeHUEM
MunucrepctBa npocetieHus Poccuiickoit @eneparmu ot 12.01.2021 Ne P-4).

BHeypouHas 1esTeIbHOCTD SBJSETCS COCTABHOW YacThi0 00pa30BaTEIBLHOTO MpoIiecca 1
OJIHOM M3 ¢opM OpraHu3alu CBOOOJHOTO BpeMeHH oOydaromuxcs. B pamkax peamm3anuu
OI'OC OO0 BHeypouHas JEATETBHOCTH - OTO  OOpa3oBaTelbHAs  JIESITEIBHOCTb,
ocymecTBisieMass B ¢opMax, OTIMYHBIX OT YPOUHOW CHUCTEMBl OOy4YeHUS, W HalpaBlieHHas Ha
JTOCTHUIXKCHHC HJ'IaHI/IpyeMI)IX pe?;y.]'IBTaTOB OCBOCHUS O6pa30BaTeJ'H)HI)IX nporpaMM OCHOBHOT' O
obmiero o6pazoBanus. Peanu3zanus paboueii mporpaMMbl 3aHATHI BHEYPOUHOH JAEITETLHOCTH T10
¢usnke « ®Ou3uka B IKCIEPUMEHTAX» CIIOCOOCTBYET OOIICHHTEIUICKTYaIbHOMY HAIPaBICHHIO
Pa3BUTUIO TUYHOCTH 00yJarOIIUXCs 8-X KIIACCOB.

dusnueckoe 00pa3oBaHUE B CHCTEME OOIIETO M CPeaHEro 0Opa3oBaHUsI 3aHUMAET OIHO
U3 BeAyIIMX MecT. SIBmsisick (QyHIAMEHTOM HAyYHOTO MHPOTIOHHMAHHUS, OHO CIOCOOCTBYET
(GbopMUPOBaHHMIO 3HAHUW OO0 OCHOBHBIX METOJIaX HAyYHOTO MO3HAHUS OKPYXKAIOLIEro MHpa,
(yHIaMEHTAIbHBIX HAyYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (popmupyer y ydammxcs yMEHHS
HCCJICOA0OBATh U O6’B$[CH5[TB SABJICHUS HpI/IpO)II)I N TCXHUKU.

Kax mkonpHBIN npeamer, ¢usnka o0agaeT OrpoOMHBIM T'YMaHUTApHBIM MOTEHIHAIIOM,
OHAa aKTUBHO (OPMHUPYET HHTEIUICKTYalIbHBIE M MHPOBO33PEHUECKHE KauecTBa JHUYHOCTH.
Juddepenumanus npeamnonaraeT Takyro OpraHU3aluio Ipolecca 00ydeHus, KOTopasi yYUThIBACT
HUHAWBUAYAJIbHBIC OCO6GHHOCTI/I ydqalmuxcsda, ux CHOCO6HOCTH U UHTCPCCHI, JIMYHOCTHBINA OIIBIT.
Jubdepennmanus oOydeHus (uU3MKE TMO3BOJSET, C OJHOW CTOPOHBI, 00ECIEYUTH 0a30BYIO



MOJITOTOBKY, C JAPYrod - yIOBIETBOPUTH MOTPEOHOCTH KaXKIOTrO, KTO TMPOSIBISICT HWHTEpPEC U
CIOCOOHOCTH K MPEAMETY U BBIXOAUT 332 PAMKH U3Y4YeHHsI (PU3UKU B IIKOJIBHOM Kypce.

2. llenu kypca

Omnwupasicb Ha MHIUBUIYaJbHBIE 0Opa3oBaTeIbHbBIE 3alPOCHl M CIOCOOHOCTH KaKIOTO
peOeHKa Mpu peanu3anuy IporpaMMbl BHEYPOUHOH AEATENBHOCTH N0 (hU3HKE
«Pu3nka B HKCIEPUMEHTAX», MOKHO JOCTHYb OCHOBHOM WeJH - Pa3BUTh Yy 00y4aroluxcs
cTpeMJ/IeHHe K JajibHellleMy CcaMooONpe/fieleHHI0, HHTEeJIeKTyaJlbHOH, HAy4YHOH U
NPAKTHYECKOI CaMOCTOSATEIbHOCTH, I03HABATE/ILHOH AKTHBHOCTH.

JlanHast mporpamMma 1o3BoJisieT 00y4yarolUMCsi 03HAKOMUTBCSI C METOAUKON OpraHu3aluu
U MPOBEICHUS IKCIEPUMEHTAIbHO-UCCIIE0BATEIbCKOM JESTEIbHOCTH B COBPEMEHHOM Y4eOHOM
nporiecce 1o (pu3mKe, 03HAKOMUTHCS CO MHOTMMH MHTEPECHBIMH BOIIPOCAMH (PU3UKH HA JTAaHHOM
sTane OOy4yeHHs, BBIXOASIIMMHU 32 PaMKH IIKOJBHOM MpPOrpaMMbl, PacCIIUPUTh LEIOCTHOE
MpEJICTaBICHHE O TpoOJieMe JaHHOW HayKH. OKCIEPUMEHTAIbHAs JEATeIbHOCTh OyeT
CHOCOOCTBOBAaTh PAa3BUTHIO MBICIUTENBHBIX OIEpaluii W oO0IeMy HHTEIUIEKTyalbHOMY
pa3BUTHIO.

He menee BakHBIM (paKTOpOM peanu3alii JaHHOW MpOrpamMmbl SBISETCS CTPEMIICHUE
pPa3BUTh y Y4YallUXCSI YMEHHE CAaMOCTOSATEIbHO paboTaTh, AyMaTb, AKCIEPUMEHTHPOBATH B
YCIOBUSIX UIKOJIBHON naboparopuu, a TakKe COBEPIICHCTBOBAaTh HABBIKM apryMEHTallUU
COOCTBEHHOM MO3UIMK MO ONpeAeiaEHHbIM BonpocaM. ConepykaHue MporpaMMbl COOTBETCTBYET
M03HABATEIBHBIM BO3MOXHOCTSIM IIKOJBFHUKOB M MPEIOCTABISAET UM BO3MOXKHOCTh paboTaTh Ha
YpOBHE TOBBIINIEHHBIX TpeOOBaHMM, pa3BuBas yueOHyI0 MotuBauuio. CojepiaHue 3aHITHH
BHEYPOUHOH JEATEIBHOCTH MPEJCTaBIsIeT OO0 BBEIEHUE B MUP IKCIEPUMEHTAIBHONU (PU3UKH,
B KOTOPOM y4YallMecs CTaHyT MCCIEA0BATEIsIMI U HaydaThCsl I03HABATh OKPYKAIOIIUN X MUD,
TO €CTh OCBOAT OCHOBHBIE METOJBI HAay4YHOro TO3HaHWMs. B ycloBusix peanusanuu
00pa3oBaTeNbHON MPOrPaMMBI MIMPOKO MUCTIOIB3YIOTCS METOBI YU€OHOTO0, HCCIEI0BATEIBCKOTO,
npoOJeMHOro 3KcrepuMeHTa. PeOGEHOK B mpoliecce MO3HaHMSA, NpUOOpeTass UYyBCTBEHHBIN
(peHOMEHOJIOTUYECKUI) OMBIT, MEPEKHUBACT IOJYyYEHHBbIE ONIIYIIEHMs M BIEYaTIEHUS. OTH
NepeXUBaHUs MNPOOYXIAIOT M MOOYXIaroT mpouecc MblieHusd. Crenuduueckas ¢opma
OpraHM3alK TO3BOJSET YYallUMCS O3HAKOMHUTBCSI CO MHOTMMHU HWHTEPECHBIMU BOIPOCAMU
¢u3uKM Ha JaHHOM JTarne OOydYeHHs, BBIXOIAIIMMH 32 pPaMKHU LIKOJbHOW IPOTrpaMMBl,
paciiupuTh IIEJIOCTHOE NpEJACTaBI€HHE O ImpobiieMe JaHHOW Hayku. Jletm mosyyaror
npodeccuOHaIbHbIE HABBIKM, KOTOPBIE CIIOCOOCTBYIOT JajibHEHIIeH coluanbHOM ajgantanuu B
oOmiecTse.

I]envro porpaMMBbl 3aHATHI BHEYPOUHO esTeabHOCTH 10 pusnke «Dusnka B
HKCHEPUMEHTAX», UIs yJalluxcs 8 Kiacca sIBISIOTCA:
* pa3BUTHE Yy YYalIMXCsS IIO3HABATEIIBHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN B Ipolecce pelieHHs] MPaKTUYECKUX 3a7lad U CaMOCTOSITEIbHOTO MPHUOOpETEeHus
HOBBIX 3HAHUIM;
* popMHUpOBaHUE U PA3BUTHE Y yYaAIIUXCS KIIOYEBBIX KOMIETEHIIMH: y4eOHO-II03HABATEIbHBIX,
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX,  COIMAJBHBIX, W  KaK  CIEACTBUE  KOMIIETECHIIMH
JUYHOCTHOTO CaMOCOBEPIIIEHCTBOBAHUS;
* (hopMupoBaHHE MPEIMETHBIX M MeETaNpeIMETHBIX PE3ylbTaTOB OOYUEHHs, YHHBEPCAJIbHBIX
y4eOHBIX JIeHCTBHIA;
* BOCIHUTaHHE TBOPUECKOM JUYHOCTH, CHOCOOHOW K OCBOEHHUIO NEPEHOBBIX TEXHOJOTHH H
CO3/IaHUI0 CBOUX COOCTBEHHBIX Pa3pabOTOK, K BHIABIKEHUIO HOBBIX HJIEH U TIPOEKTOB;
* peanuzanus JesSTEJIbHOCTHOIO MOJX0Ja K MPeAMETHOMY OOYUYEHHIO Ha 3aHATUSAX BHEYPOUHOU
JESATETLHOCTH MO (PU3MKeE.

Oco0eHHOCThIO BHEYPOUHOH AESITETbHOCTH MO (DM3HMKE B paMKax KpYKKOBOW palOThI sIBIISIETCA
TO, YTO OHA HANpaBJICHA Ha JOCTHKEHHE OOYUYaIOIIMMHUCS B OOJbILIEH CTENEHU JIMYHOCTHBIX U
METaINpeIMETHBIX PE3YIbTaTOB.

* BOCIIUTAHUE TBOPYECKOW JMYHOCTH, CIHOCOOHOW K OCBOCHHUIO IEPEHAOBBIX TEXHOJOTHH H



CO3/IaHUIO CBOMX COOCTBEHHBIX pa3pabdOTOK, K BBIIBIKEHUIO HOBBIX UJIEH U TPOEKTOB;
* peanuzanus JesTEILHOCTHOTO TOIX0/a K MPEAMETHOMY OOYUEHHUIO Ha 3aHSATHUSX BHEYPOUHOUI
JeSTEILHOCTH 10 (PU3UKE.

OCOOEHHOCTBIO BHEYPOUHOH JEATEIBHOCTH MO (PU3UKE B paMKaxX KPYKKOBOH pabOTHI SABISETCS
TO, YTO OHA HANpaBJICHA Ha JOCTWKCHHE OOYUYaIOUIMMHUCS B OOJbIIEH CTENEHU JIMYHOCTHBIX U
METanpeIMETHBIX PE3YJITATOB.

3. 3agaum Kypca

OcHOBHBIE 33]Ja4l BHEYPOUHOU JE€SITEIBHOCTH 1O (PU3UKHU:

* BBISIBJICHHE MHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEH, BO3MOKHOCTEH YUAIIUXCsl K Pa3IHuHbIM
BUJIaM JI€STEIbHOCTH;

* ¢opMHpOBaHUE TPEJCTABICHHUS O SBICHUSIX M 3aKOHAX OKPYXKAIOIIETO MHpa, C KOTOPBIMH
LIKOJIBHUKH CTAJIKUBAIOTCS B IOBCEIHEBHOM JKU3HH;

* (hopMupoBaHKE PEACTABICHUS O HAYYHOM METO 1€ TIO3HAHMS;

* pa3BUTHE UHTEPECA K UCCIIEOBATEIBCKOM NEATEIbHOCTH;

* pa3BUTHE ONBITA TBOPUECKOMN AEATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHE HaBBIKOB OPraHU3alMM HAYYHOT'O TPYAa, paboThl CO

* CJIOBAPSIMU U SHIUKJIONIEIUSIMU;

* CO3J]aHHE YCJIOBUH Ul peau3aliil BO BHEYPOUHOE BpeMsl NPUOOPETEHHBIX YHUBEPCAIbHBIX
Y4eOHBIX ACUCTBUI B YPOUHOE BpEMSI;

* pa3BuTHE oOmbiTa HePOpMalIbHOIO  OOUIEHMS, B3aUMOJIECHCTBUS, COTPYIHUYECTBA;
pacipeHre paMoK OOIEHUS ¢ COLIUYMOM,;

* (opMHUpOBaHHE HABBIKOB IOCTPOCHUS (PU3MUECKUX MOJETCH W ONpeeNieHHs] TpaHUI] UX
IIPUMEHUMOCTH;

* COBEpIIECHCTBOBAHUE YMEHHUHM TNPUMEHATh 3HaHUSA MO (U3MKe A1 OOBSCHEHUS SBIECHUN
IIPUPO/IbI, CBOMCTB BEIECTBA, peIIeHHs (PU3NUECKUX 3a/1a4, CAMOCTOSATEILHOTO NPUOOPETEHUS U
OLICHKM HOBOM uHGpopManuu (U3NYECKOTO COJEp’KaHUS, MCIOIb30BaHUSI COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH;

* HCII0JIb30BAHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI 17151 pelIeHUs] IPAKTUUECKUX, )KU3HEHHBIX
3azay;

* BKJIIOYEHHE yYalllUXCS B pa3HOOOpa3HYyIO JAESATEIbHOCTh: TEOPETHUECKYIO, IPAKTUUYECKYIO,
AHAJINTUYECKYIO, IOUCKOBYIO;

* BbIpa0OTKA FTMOKUX YMEHUH [TEPEHOCUTh 3HAHUSI U HaBBIKK Ha HOBbIE (JOPMBI yueOHOU padoThI;
* pa3BUTHE COOOPA3UTENBHOCTU M OBICTPOTHI PEAKLIUH MPHU PEIIEHUN HOBBIX pa3IMYHbIX
(bu3MYeCcKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOU e TEIbHOCTBIO.

4. MeTtoabl 00y4yeHHUs1 U (POPMBbI OPraHU3ALUM AeSITeTbHOCTH 00y4aI0LIUXCs

Peanmu3anus nmporpaMMbl BHEYPOUHOU JesTeNbHOCTH «DHU3MKa B HKCIIEPUMEHTAX»
MpearnoyiaraeT HMHAWBUIYaJbHYI0 U TPYNIOBYIO paboTy oOydaroluxcs, I[UIaHUPOBaHUE U
MIPOBE/ICHUE HCCIEI0BATENbCKOIO HKCIEPUMEHTa, CAMOCTOSTEIbHBIA COOp JaHHBIX  JUIA
pelIeHns] MPaKTUYECKUX 3a/ad, aHalIu3 U OLIEHKY IOJyYEHHBIX PE3yJbTaTOB, W3TOTOBIECHUE
nocobuit u mojeneit. [IporpamMma mpegycMaTpuBaeT HE TOJIBKO O0ydYaromue W pa3BUBAIOIINE
ey, e€ peaau3alms CriocoOCTBYET BOCIIUTAHUIO TBOPUECKOM TIMYHOCTH C aKTUBHOM KM3HEHHON
no3uuueil. BoICOKMX pe3yapTaTOB MOTYT JOCTHYb B JAHHOM ClIydae HE TOJIBKO YYEHHUKH C
XOpOIIeH MIKOJIBHOW YCHEBaeMOCTbIO, HO M BCE LIEIeyCTpeMJIEHHBIE aKTUBHBIE peldsTa, yxe
c/ienaBIIre cBOM MpoeCcCHOHATBHBIN BHIOOD.

5. Illlanupyemble pe3yabTaThl
JIOCTHKEHHE IUIAHUPYEMBIX PE3YJIBTATOB B OCHOBHOM IIKOJIE MPOUCXOIUT B KOMIUIEKCE
UCTIOJB30BAHUS YETHIPEX MEKAMCUUIUIMHAPHBIX y4ueOHBIX mporpamm («DopmupoBaHue

YHUBEPCAIBHBIX YUeOHBIX nercTBHiY, «DopmupoBanue MKT-koMIeTeHTHOCTH 00YyJarOIIXC s,
«OCHOBBI y4eOHO-UCCIIEI0OBATEIBCKOW U TPOEKTHOM JesTeIbHOCTH», «OCHOBBI CMBICIOBOTO



9TeHHUsI U pabOThl ¢ TEKCTOM») M Y4eOHBIX MPOrpaMM MO BCEM MpPEAMETaM, B TOM YHUCIE IO
¢uzuke. Ilocne u3yyeHns nporpamMmbl BHEYPOUHOH JesTenbHOCTH «DPuU3nKa B 3KCIIEPUMEHTaX
» 00yJaromnecs:

* CHCTEMATU3HPYIOT TEOPETHYECKME 3HAHUS W YMEHUS [0 PEIICHUI0 CTaHAapTHBIX,
HECTaHJJAPTHBIX, TEXHUUYECKUX U OJIMMITMA/IHBIX 33/1a4 Pa3IuYHbIMU METOJaMU;

* BbIPa0OTAIOT MHAMBHUAYAJIbHBIN CTUIIb pellieHus] PU3NYECKUX 3a7ay;

* COBEpIICHCTBYIOT YMEHHUS Ha IMPaKTUKE MOJb30BaThCsi MpUOOpaMu, MPOBOJIUTH H3MEPEHUS
¢u3nyeckux BeMUYMH (ONpPENeNATh IEHY JeJEeHUs, CHUMAaTh MOKa3aHus, COONII0JaTh MpaBHiia
TEXHUKH 0€30TIaCHOCTH);

* HaydaTcsl HOJb30BATHCSA MPHUOOpPaMH, ¢ KOTOPHIMH HE CTAJKUBAIOTCS HAa YpOKax (HU3UKU B
OCHOBHOM IIKOJIE;

* pa3paboTarOT U CKOHCTPYUPYIOT IPUOOPHI M MOJIEIH JIJIsl TIOCTIeAYIONICH paboThl B KaOWHETE
bu3uKH.

* COBEpPIICHCTBYIOT HAaBBIKM IHCBMEHHOM M YCTHOM peuyd B MPOLECCE HAlHUCAHMS
UCCIIEIOBATENbCKUX Pab0T, HMHCTPYKIHMM K BBINOJHEHHBIM MOJENSAM U Mpudopam, Mpu
BBICTYIICHUSAX HAa HAYYHO - MPAKTHYECKUX KOH(PEPEHIUAX PA3INIHBIX YPOBHEH.

* ONpeAensT NalbHEWIlee HampaBlIEHWE Pa3BUTHUS CBOMX CIIOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, ONPEEIISATCS C BHIOOPOM JaibHENHIero 00pa3oBaTeIbHOTO MapIIpyTa, JaTbHEHIIIETO
npodusns o6ydeHus B CTapuiei uIkoe.

Ilpeomemuvimu pe3yromamamu NporpaMMbl BHEYPOUHOH JCSITEIIBHOCTH SIBJISIFOTCS:
1. yMeHHe 10Ib30BaThCsl METOIaMU HAYYHOTO MTO3HAHHUS, TIPOBOIUTH HAOJFOICHUS, INIAHUPOBATh
Y TIPOBOJIUTH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl U3MEPCHUN;
2. HAYYHUTHCS TOJH30BATHCS WU3MEPUTEIBHBIMUA MPpHOOpaMu (BECHI, JUHAMOMETD, TEPMOMETD),
COOMpaTh HECIIOKHBIC SKCIIEPUMEHTAILHBIC YCTAHOBKH JIJISl TPOBEICHUS MPOCTEHUIIINX OIBITOB;
3. pa3BHTHE D3JIEMEHTOB TEOPETHYECKOTO MBINUICHUS HAa OCHOBE (OPMUPOBAHUS YMEHHIA
yCTaHABIMBATh (PAKTHl, BBIICISATH TJAaBHOE B H3Y4aeMOM SIBJICHUH, BBISBIATH IPUYHHHO-
CJICZICTBEHHBIE CBSI3U MEXy BEIMUYMHAMHU, KOTOPBIE €T0 XapaKTepU3YIOT, BBIIBUTaTh TUIIOTE3bI,
(hopmynupoBaTh BHIBOJIBL;
4. pa3BUTHE KOMMYHHMKATHBHBIX YMEHUH: JOKIAbIBATh O Pe3yjbTaTax dKCIIEPUMEHTa, KPATKO U
TOYHO OTBEYATh Ha BONPOCHI, MCIIOJNB30BATh CIPABOYHYIO JIUTEPATYPY M APYrHe MUCTOUHUKU
uHpopMaluu.

Memanpeomemuvimu  pezyibmamamu  TPOTPAMMbl  BHEYPOUHOU  JI€SITEIIBHOCTH
SIBIISIIOTCSI:
1. oBnaseHHe HaBBIKAMH CAaMOCTOATEIHHOTO MPHOOPETEHHs HOBBIX 3HAHWM, OpTaHHU3AINH
y4eOHOW JesSTeNbHOCTH, TOCTAaHOBKM ILeJiei, TUIaHMPOBAHHS, CAMOKOHTPOJSI U OIICHKHU
PE3YIBTATOB cBOEN ACATCIBHOCTH, YMCHUAMU MNPCABUIACTL BO3MOXHBIC PE3YJIbTAaTbl CBOUX
JIeNCTBUI;

2. HpI/IO6pCTeHI/IC OIIbITa CaMOCTOATCIIbHOI'O IIOMCKa aHaJlu3a Hu 0T6opa I/IH(I)OpMaI_II/II/I C
HCIIOJIB30OBAHHUEM Pa3JIMYHBIX MCTOYHHKOB HW HOBBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI JJIA
peHICHUA SKCTICPUMCHTAJIBHBIX 3a1a4;

3. hopMHupoBaHHE YMEHUH pabOTaTh B TPYIIE C BBHITOJHEHHEM PAa3IMYHBIX COIMAIBHBIX POJICH,
MPEJICTaBIsATh M OTCTauBaTh CBOM B3IJISAAbl W YOEXAEHHS, BECTH IUCKYCCHIO; OBJIaJICHUE
JKCIEPUMEHTAIBHBIMA METOAMM PELICHUS 3a]1a4.

Juunocmuvimu pe3ynbmamamu NpOrpaMMbl BHEYPOUHOU JEATEITBHOCTHU SIBISIOTCS:
1. CC];)OpMI/IpOBaHHOCTI) MMO3HAaBATCJIbHBIX HHTCPECOB, MHHTCIUICKTYAJIIBHBIX W TBOPYCCKUX
CIOCOOHOCTEH ydaruxcs;
2. CaMOCTOSITEITBHOCTD B IPHOOPETCHUH HOBBIX 3HAHUI M MTPAKTHYCCKUX YMEHHN;
3. mpuoOpeTeHne yMEeHHUsI CTaBUTh Iepe]] COO0W MO3HABATEIbHBIC 1IENH, BBIIBUIAaTh TUIIOTE3HI,



JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHHS;
4. mproOpeTeHne TMOJIOKUTEIFHOTO 3MOIMOHAIBHOTO OTHOWICHUS K OKpYXaromed Npupone u
caMoMy ceOe KaK 4acTu IPUPO/BI.

6. Cnnoco0bI OLIeHKH YPOBHS 10CTHKEHHS 00y4a0IMXcst
KayecTBO MOArOTOBICHHOCTH YYalllUXCs ONPEENsAeTCs] Ka4YeCTBOM BBINOJIHEHHBIX UMM PadoT.
KputepreM OIIEHKM B JaHHOM CIllydae SBJSIETCS CTENECHb OBJAJCHHUS HaBBIKAMH DPAaOOTHI,
CaMOCTOSITEJIbHOCTh U 3aKOHYEHHOCTb pabOThl, TINATEIBHOCTh SKCIEPUMEHTa, HAyYHOCTb
[IPeUIaraeéMoro peueHus mpoodaemMbl, BHEIIHUNA BUJI U Ka4eCTBO pabOThl MpubOopa WM MOJEIH,
COOTBETCTBHUE UCCIIEA0BATENBCKON paboThl TpeOyeMbIM HOPMaM U IIpaBUiIaM 0(pOpMIICHHUS.
[ToompurenbHOl (GOpPMON OLEHKH Tpylda YYalIUXCS SBISAETCS JEMOHCTpamus pabor,
BBIIIOJHEHHBIX YYAlIMMKCS U BBICTYIUIEHUE C PE3YyJIbTaTAMH MCCIECJOBAHUN IEpel pa3IndHbIMU
ayquTopusMu (B Kjacce, B CTapUIMX M MIQIUIMX KjaccaX, YYUTENIAMH, I€AaroraMu
JIONOJIHUTEIBHOIO 00pa30BaHUs) BHYTPHU HIKOJIBI.
PabGora ¢ y4eOHBIM MaTepuaioM pPa3HOOOpPa3HBIX (OPM JJaeT BO3MOXKHOCTH KaXIOMYy UX
y4aluxcsi IpOsIBUTh CBOU CIIOCOOHOCTH (B 00JIACTH CHCTEMaTHU3allui TEOPETUYECKUX 3HAHUH, B
00JIaCTH pelIeHus] CTAaHJAPTHBIX 3a/1a4, B 00JacTH pEUIeHHs HEeCTaHIApTHHIX 3a/ad, B 00JacTu
UcclieIoBaTeNbCKOoW  paboThl M T.4.). CuTyanuu ycrexa, CO3JaoLIUe I0JIOKUTEIbHYIO
MOTHMBAIIMIO K JESITEIbHOCTH, SBISIOTCA BaXXHbIM (DaKTOPOM pa3BUTUS TBOPYECKUX U
MI03HABATENIbHBIX CIIOCOOHOCTEN yUaIUXCsl.

7. Coaep:xkaHue MPOrpaMmbl
Cooeporcanue uzyuaemozo Kypca 6 8 knacce

1. TemoBbie siBaeHust (7 9)
TernoBoe naBmxenue. Tepmomerp. CBsi3b TEMIIEPATYPHl Tela CO CKOPOCTHIO JIBHXKEHHUS €r0
MoJiekysl. BuyTtpennss sHeprus. J[Ba crmocoba W3MEHEHHs BHYTPEHHEH HSHepruu: pabora u
TerIonepeIaya.
Bunael Terionepenayn.
KonudecTBo TemIoThl. Y AeIbHAS TEIIIOEMKOCTh BEIIECTBA. Y IeTIbHAS TEIJIOTa CTOPAHHS
TOIUIMBA. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHUIECKUX M TEIIOBBIX MTPOIIECCAX.

2. I3MeHeHue arperaTHbIX cocTosinmii Bemecrna (5 1)
IInaBneHne m otBepAecBaHue Tell. TemmepaTypa IUIaBiIeHUS. Y I€IbHas TEIUIOTA ILIABJICHMS.
Wcnapenue n konaencanusa. OTHOCUTENbHAS BIaXKHOCTh BO3/lyXa U ee usmepenue. Ilcuxpomerp.
Kunenne. TemnepaTtypa kunenus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT IaBJICHUSA. Y IeIbHas
TeroTa mapooodpazoBaHusi. OObsiCHEHWE WM3MEHEHUW arperatHhIX COCTOSHUM BElIecTBa Ha
OCHOBE MOJIEKYJIIPHO-KUHETUUECKUX MPEICTABICHUH.
IIpeoOpa3oBaHusi SHEPrUM B TEIUIOBBIX MallMHax. /|BUratesnb BHYTPEHHETO CrOpaHUs.
[TapoBass TypOuna. XOJOAWJIBHHK. OKOJIOTHUYECKHE TMPOOJIEMBI  HCIOJIb30BAHUS
TEIUIOBBIXMAILIUH.

3. Daexrpuyeckue sisjenus (15 1)
Onextpu3anus Ten. J[Ba pojga dSneKTpUYecKHX 3apsaoB. [IpOBOJHWKHM, IUANEKTPUKHA U
MIOJIYIPOBOIHUKH. B3anumoeiicTBUE 3apsKEHHBIX TEJ. DJIEKTPUUYECKOE M0JIe. 3aKOH COXPaHEHMS
ANEKTPUYECKOTO 3apsijia.
JIMCKpPETHOCTh  AJEKTPHUYECKOro  3apsiga.  DiekTpoH. CTpoeHne  aToMoOB.
OnexTpuueckuii Tok. ['anbBaHMUECKHE IIEMEHTBI. AKKYMYJIATOPBI.
DJIeKTpUYecKas 1eMb. JIEKTPUUECKUNA TOK B METAJIJIaX.
Hocurenu snexTpuueckux 3apsiioB B MOJIYIPOBOJHUKAX, ra3ax U pacTBOpax ANIEKTPOJIUTOB.

4. JIeKTpOMarHuTHbIE siBJIeHH (2 1)
MaruutHoe mojie ToKa. DJIEeKTPOMAarHuThl U UX npuMeHeHue. [IoCTOsSHHbIE MarHUTHI.



MarnutHoe nosne 3emiu. JleiicTBue MarHUTHOTO MOJISl HA MPOBOAHUK C TOKOM.

DnexTpoaBurareib. JJuHaMuK 1 MEKPO(DOH.

5. CseroBble aBjaenus (5 1)

Hctounuku cera. IlpsmonuneiiHoe pacnpocTpaHeHue cBera. OTpakeHMsI CBeTa. 3aKOH
otpaxkeHnus. [Tnockoe 3epkano. [Ipenomienue cBera.
JIunza. @okycHOe paccTosiHue JUH3BIL. [locTpoeHrne n300pakeHUi, JTaBaeMbIX TOHKOHN JIMH30M.

OnTtHueckas cuila TUH3BL. '71a3 Kak onrtmyeckas cucreMa. OnrTudeckue HpI/I60pBI.

KanenaapHo-remaTndeckoe njianuposanue (1 rox ooyuenms)

Ne Tema 3aHaTHS Hcnoan3yemoe Hara
odopynoBanue NpOBeIeHUsI
3aHATHSA
TenioBbie siBjienus (7 1)

1 [IpakTuueckas pabota Ne 1 «VccnenoBanue JlaTunk
W3MEHEHHUS CO BpEMEHEM TeMIIePaTyphl TeMIIepaTyphl
OCTBIBAIONICH BOJIBIY.

2 Pemenne 3anay Ha temy «/i3meHeHne BHyTpeHHEeW  [XosogHas BoOJa,
JHEPru™, paboTa. MEpHBIit

[UIMHAD,  TPYy3

3 Pemenue 3anau Ha Temy «/I3MeHEHNE BHYTpEHHEN UM HPAYECK U
SHEPruu, padboTay. C KPIOUKOM, HHT,

4 [Ipaktryeckas padora Ne 2 «M3y4yenune zJeIsI;TPOHHHe
BBIBETPHBAHHS BOJIBI C TCUCHHEM i 60£)aTopHLIe
BpPEMEHN»

5 | IIpaktuueckas pabora Ne 2 «M3yuenue CTAKAHBI, MapIIA.
BBIBETPHUBAHHMSI BOIBI
C TEYEHUEM BPEMEHN»

6 OkcnepuMeHTanbHas padora Ne 1
«HccnenoBanue aMop(hHBIX TEI»

7 OxcnepumenTanbHas padota Ne 1 «MccnenoBanue
aMOp(HBIX TEJ»

N3meHeHne arperaTHbIX cocTosinmii BemecTna (5 )

8 OkcnepuMeHTanbHas padora Ne 2 «MccnenoBanue  |Jlaramk

TEMIICPATYPHI IVIABJICHUA 1 OTBECPACBAHUS TEMIIEPATYPHI,

9 DkcniepuMeHTalIbHAs padoTa Ne 3 «MccnenoBanue TEPMOMETD,

BIIQKHOCTH BO3TyXa» ropsiuas 1
10 | Oxcnepumentanpuas paborta Ne 4 «3aBHCHMOCTD  [xojonHas
TeMIIepaTypbl KHTICHUS OT TaBJICHUS BOJ1a, MEPHDIHA

11 | Pemenwue 3a1a4 Ha TemMy «Y ebHas TEMIOTA [CATHHD,

napooOpa3zoBaHUs» rpy3

12 Pemenne 3aj1a4 Ha TeMy « KII/] TerumoBeIx [IHHIpHYeC

JBUTATEINEH » i C
KPIOYKOM,
HUTB,
DIIEKTPOHHBIE
BECHI,
mabopaTOpHbI
e

CTaKaHBbI, MapJis.




JiekTpuyeckue sipjaeHust (15 v)

13

DOkcnepumeHTanbHas padorta Ne 5 «MccnenoBanue
AJIEKTPHYECKOTO TIOJISI»

JlaTunk
HanpsHKEHUs,

14

Pemenne 3a/la4 Ha TCMY ((9H€KTqu€CKaﬂ
Oerb U €€ COCTaBHBIC YaCTU»

IMaTYNK
amIepMeTp,

TOKa,

15

OkcrnepuMeHTanbHast padora Ne 6
«HccnenoBanue 31eKTPUIECKOro TOKa.
[anpBaHUYECKHE JIEMEHTBI,
AKKYMYJISITOPBD)

BOJIBTMETP
IBYXIIPEJEIbHbIMN,
IaMIoyKa,

MUTaHUS,, KOMIUJIEKT
[IPOBOIOB, KJIFOU.

16

[TpakTrueckas padota Ne 3 «M3roroBneHue
ANEKTPOCKOIIa»

17

OkcnepuMeHTanbHast padota Ne 7 «MccnenoBanue
BJIEKTPUYECKON LTI

18

Pemenue 3aga4 Ha TEMY «Cua Toka. AMHepMCTp»

19

Pemenue 3ana4y Ha TeMy «DIEKTPUUECKOE
HanpsHKeHUe.
BoasT™merp»

20

Pemrenue 3a1a4 Ha TeMy « DJIEKTPHUECKOE
COIIPOTHBIICHUE)

21

Pemenue 3aga4 Ha TEMY «OnpeneneHI/Ie mapamMcTpoOB
SHGKTpI/I‘{eCKOﬁ LCIIN IIPU

IIOCICI0BAaTCIBHOM U

napajajiCJIbHOMCOCAUHCHNU N

ITPOBOAHHKOB»

22

Pemenue 3amau Ha TEMY «Pacuer pa6OTBI u
MOIIIHOCTH
TOKa»

23

DkcnepuMmeHTanbHas padora Ne 8 «MccnenoBanue
KOJIMYECTBA TEIUIOTHI BBIAEIAEMOE POBOJHUKOM C
TOKOM)

24

[Tpaktuueckas padota Ne 4 «MccnenoBanue gamIsl
HaKaJIUBaHU

25

OkcniepumeHTabHAs padoTa Ne 9 «Kopotkoe
3aMbIKaHUE U
ero nocneAacTBus. [1naBkue npegoxpaHuTeNIn»

26

OkcnepuMeHTanbHast padora Ne 9 «Kopotkoe
3aMbIKaHUE U
ero nocieacTusl. IlnaBkue npepoxpaHuTesIn»

27

Pemrenne 3amad Ha Temy «PacyeT aeKTpoIHepruy,
noTpebIiseMoil OBITOBBIMH 3JIEKTPONPHOOpaMu»

DJIeKTPOMATHUTHBbIE siBJIeHHs (2 1)

28

OkcnepumenTanbHas padota Ne 10 «MccnenoBanue
MarHUTHOTO II0JISI TOKa»

JlaT4MK MarHUTHOIO
monga. IlocTosTHHBIHI

29

OkcnepuMeHTanbHast padota Ne 11 «JleticTBue
MarHUTHOTO TIOJISI HA IPOBOJTHUK C TOKOM

MarHuT II0JIOCOBOM,
ITIHEeKa, B4
[ITaTHBA, KOMILICKT
MPOBOJIOB,
MCTOYHUK
KJIIOY.

TOKa,

CaertoBbie siBjeHus (5 )




[Tpaktuyeckas padora Ne 5 «MccnenoBanue OcBeTUTEIH C

30 | oTpaxeHus MCTOYHUKOM  CBETQ
cBeTa. 3akoH oTpaxeHus. [1mockoe 3epkano» Ha 3,5 B, MCTOUHMK

DkcnepuMeHTanbHas padora Ne 12 «MccnenoBanue
31 | 3akoHa
MIPEJIOMJICHUS CBETA»

MUTaHUsA, KOMIIICKT
MpOBOAOB, IICJICBAA

32 | Pemuenue 3ama4 Ha TeMy «Pacder HoKycHOTo puagparwa,
paccTostHus [TOJTyIUITUHAD,
JIMH3bD) TUTAHIIET HA|

33 | IlIpaxruueckas pabora Ne 6 «IlocTpoeHue MJIOTHOM  JIUCTE C
U300paXKeHNH, KPYTOBBIM
JaBaeMBbIX TOHKOM JIMH30i1» TPaHCIIOPTHPOM.

[TpakTrueckas padora Ne 7 «OnTudeckue mpuOOpsI
34 | BIpuUpoOIE».

HNudopMannoHHO - MeTOAMYECKOE 0OecIiedeHue:

1. BHeypouHasi N1€ATE€IbHOCTh IIKOJbHUKOB. METOAMYECKUN KOHCTPYKTOpP: MOcoOue s
yuutenst/J{.B. I'puropses, [1.B. Crenanos. - M.: Ilpocsemenue, 2011. - 223 c. -. (CtangapTsl
BTOPOT'O IIOKOJICHHUS).

2. BHeypouHas aesTenbHOCTb. [IpuMepHBI IJ1aH BHEYpPOUYHOW AESATENIBHOCTH B OCHOBHOU
mkoste: mocooue st yaurens/. B.I1. Cremanos, JI.B. I'puropses - M.: [IpocBemenue, 2014. -
200 c. -.

3. Paboune nporpammel. @usnka. 7-9 xinaccel: yaeOHO-METOANYECKOE TTOCOOME/COCT.
E.H.Tuxonosa.- M.:JIpoda, 2013.-398 c.

4. ®@enepanbHbII roCcyJapCTBEHHBIN CTaHIapT oOuiero

oOpa3oBaHMs TIOKOJCHHS:  JeATeNbHOCTHBIA  mojaxon  [Tekcr]:

Meronuieckne pekoMeHmanuu. B 3 4. Yactes 1/ C.B. AnanndeBa;noj

obm. Pex. T.®. Ecenxosoii, B.B. 3apybunoii, aBr. Beryn. Cr. B.B.

3apyouna — Yupsnosck: YUIIKIIPO, 2010. — 84 c.

5. 3anumarenbHas ¢pusuka. [lepensman S1.1. - M. : Hayka, 1972.

6. Xouy ObITe Kynubunsim. Onsmanckuit 1.H1. - M. : PUL] MK]], 2002.

7. ®usuka ans yBuedeHHbIX. Kubanbuenko A.fl., KubGampuenko WM.A.- PoctroB w//l. :
«Denunkc»,2005.

8. Kak ctarb yuyeHbIM. 3aHATUS MO GU3MKe Uil cTapuiekinaccHUKoB. A.B. XyTopckuid,

JI.H. Xytopckuii, 1.C. Macnos. - M. : 'moGyc, 2008.

9. ®poHTanpHble JabopaTopHble 3aHATHS MO ¢u3nuke B 7-11 kimaccax oOmieoOpa3zoBaTeIbHbBIX
yupexaenuil: Kaura ans yuwurens./mon pen. B.A. byposa, I'I'. Hukudoposa. - M.
[Tpoceemnienue,1996.

10. ®ponTanbHbIe 1abopaTopHble 3aHATHS M0 (usuke B 7-11 kitaccax o0ieod6pa3zoBaTenbHbBIX
yupexnaenuit: Kuura g yuwrens./mox pen. B.A. byposa, I'.I. Huxudoposa. - M.
IIpoceenienue,1996.
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