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IHosicHUTEJLHAA 3aNIHCKA

Hanpasnennocts nporpammsl - iiudpoBas gsadopatopus.
YpoBeHBb IpOrpamMmsI - Oa30BEIi.

Bospacrt oOyuaromuxcs: ot 14 ner go 15 ner

Cpoxk peanmmzaruu mporpammsl: 1 ron, 34 yaca.

PabGouass mporpamma  3aHATUH  BHEYPOUHOH JESTENBbHOCTH
«Du3nKa B SKCIEpUMEHTaX» Mo (u3uMke mpeaHazHAyeHa Jid OpraHHu3ali BHEYPOUHOU
JeSITeIbHOCTH 00yJaromuxcs 8 kiacca.

1. Peanuzauusi nporpamMmsl o0ecrie4uBaeTcsi HOPMATHBHBIMU JOKYMEHTAMM:

1. ®epepanpubiii 3akon ot 29.12.2012 Ne 273-®3 (pex. or 31.07.2020) «O6
obOpazoBanuu B Poccuiickoit @enepariuny (¢ u3M. U J011., BeTym. B cuiny ¢ 01.09.2020).

2. ITacnopT HanmmoHanmpHOTO MpoekTa «O6pazoBanue» (yTB. mpesunuymom CoBera mpu
[Ipesunente P® mno crpaTternueckoMy pa3BUTUIO U HALMOHAJIBHBIM IPOEKTaM, MPOTOKOI OT
24.12.2018 Ne 16).

3. T'ocynmapctBennas mnporpamma Poccuiickoit ®enepanuu «Pa3Butue oOpa3oBaHH»
(yrB. IloctanoBnenuem IIpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0
YTBEPXKJIEHUH  TOCYyJapCTBEHHOW  mporpamMmbl  Poccuiickoit ~ @exnepauun «Pa3zButne
o0pa3oBaHU.

4. Tlpodeccuonanvubnii cranmapt «llemaror (memarorwyeckasi JAeATEIBHOCTH B
JIOIIKOJIbHOM, Ha4yaJlbHOM OOIIEM, OCHOBHOM OOIEeM, cpeaHeM oOmieM oOpa30BaHHH),
(Bocmiuratenp, yuutens)» (pea. ot 16.06.2019) (Ilpuxaz MunucrepcTBa TpyJaa U COLMAIBHOM
3amutel PO ot 18 oxTabps 2013 r. Ne 544H, ¢ u3MeHEHUSMHU, BHECEHHBIMU MPHKA30M
Munucrepera Tpyaa u couzamutbl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meroauueckue peKOMEHAALUMHU MO CO3JaHUI0 U (QYHKIIMOHUPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHMU3ALUAX, PACION0KEHHBIX B CEIbCKOW MECTHOCTH M MaJIbIX
ropojax, IEHTPOB 00pa30oBaHUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKOW HAmpaBIICHHOCTEH
(«Touka pocrta») (YTBepxkIeHbl pacropshkeHHneM MuHHcTepcTBa MpocBemieHuss Poccuiickoit
Oenepanuu ot 12 staBapst 2021 T.

6. Meronuyeckue pEeKOMEHJAIMKM IO CO3JaHUI0 U (PYHKIMOHUPOBAHMIO JETCKUX
TEXHOIIApKOB «KBaHTOopuym» Ha 06a3e 00meoOpa3oBaTeNbHBIX OpraHM3alui (yTB. paclopsiKEeHHEM
MunucrepctBa npocetieHus Poccuiickoit @eneparmu ot 12.01.2021 Ne P-4).

BHeypouHast 1esTeIbHOCTh SIBJISIETCSI COCTAaBHOM 4acThio 00pa30BaTEILHOTO IMpolecca U
onHOM W3 ¢GOpM OpraHu3alvd CBOOOJHOTO BpeMEeHH oOydaroniuxcs. B pamkax peanuzanuu
®I'OC OOO BHeypouyHass JA€ATENBHOCTh - 3TO  oOpa3oBaTelbHas  JESITEIbHOCTD,
ocymecTBisieMast B (hopMax, OTIIMYHBIX OT YPOYHOH CHCTEMBI OOydYeHHs, W HallpaBlieHHas Ha
JOCTIDKEHHE TUIAaHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS 00pa30BaTENbHBIX MPOTrPaMM OCHOBHOIO
obmero oopazoBanus. Peannzanus paboueii mporpaMMBbl 3aHATHI BHEYPOUHOM JESITEIIBHOCTH T10
¢usuke « Ouznka B IKCIEPUMEHTAX» CIOCOOCTBYET OOLIEHMHTEIICKTYaIbHOMY HAaIlpaBlICHUIO
Pa3BUTHIO TMYHOCTH 00YJaOIIMXCs 8-X KITacCoB.

dusnueckoe 00pa3oBaHUE B CUCTEME OOIIEro U CPeJHEro oOpa30BaHUs 3aHUMAET OJTHO
U3 BemymMxX MecT. SIBNssich (yHOIAMEHTOM HAyYHOTO MHPOIIOHMMAHHWsS, OHO CIIOCOOCTBYET
(dbopMHpOBaHHIO 3HAHUKA OO0 OCHOBHBIX METOJaX HAYYHOTO TO3HAHUS OKPY)KAIOLIEro MHpa,
(GyHIaAMEHTAILHBIX HAy4YHBIX TEOPHH M 3aKOHOMEpPHOCTEH, (hOpMUpYeT y ydJammxcs yMEHHS
UCCIIEI0BATh U OOBSICHATH SIBICHUS MPUPOJIBI U TEXHUKH.

Kak mxonbHbBIN mpenmer, ¢u3nuka 00JaaaeT OrPOMHBIM T'YMaHUTAPHBIM MOTEHIIUAIIOM,
OHa AaKTHBHO (OPMHPYET WHTEIUICKTYaJlbHbIe M MHPOBO33PCHUYECKHE KayecTBa JIMYHOCTH.
Juddepennunarus npeanoaaraeT Takyro OpraHi3alHio mpouecca 00yueHus!, KOTopasi yauThIBaeT
VHIUBHUIyaIbHBIE OCOOCHHOCTH YYAIUXCs, MX CHOCOOHOCTH W MHTEPECHI, JIMYHOCTHBIA OIBIT.
Huddepenunanus obyueHus: (pu3MKe MO3BOISAET, C OJHOW CTOPOHBI, 0OeCHeunuTh 0a30BYIO



MOJATOTOBKY, C JPYrOd - yAOBJIETBOPUTH MOTPEOHOCTH KaKIOT0, KTO MPOSIBISIET HHTEpPEC U
CIOCOOHOCTH K MTPEIMETY U BBIXOAMT 32 PAMKHU M3Y4eHUS! (PU3UKHU B IIKOJIBHOM Kypce.

2. llesan kypca

Onupasch Ha MHAMBHIyallbHbIE 00pa30BaTENIbHBIE 3aIPOCHl U CIOCOOHOCTH KaKIOTO
pebeHKka mpu peanu3aluy MporpaMMbl BHEYPOUHOU JEATENBHOCTH MO (HU3HKE
«®Pu3MKa B IKCIEPUMEHTAX», MOKHO JOCTUYb OCHOBHOM WeJIH - Pa3BUTh Yy 00y4aromuxcs
cTpeM/ieHMe K [aJjibHelillleMy CcaMoOOMNpeae/IeHNI0, WHTEUIeKTYaJbHOH, HAyYHOH M
NPAaKTHYECKOM CaMOCTOATEIbLHOCTH, IO3HABATEIbHOM AaKTHBHOCTH.

JlanHast mporpamMma 1mo3BoJisieT 00y4JarolUMCsi 03HAKOMHUTBCSI C METOAMKOM OpraHu3aluu
U TIPOBECHHUS SKCIIEPUMEHTAILHO-UCCIIE0BATEIBCKON IEATEIbHOCTH B COBPEMEHHOM Y4eOHOM
nporecce no GU3nKe, 03HAKOMUTHCS CO MHOTMMH MHTEPECHBIMU BOIIpocamMu (PU3UKH Ha TaHHOM
sTarne OOydueHMsI, BBIXOAAIIMMH 32 pPaMK{ UIIKOJIBHONH MHpPOTPaMMBbl, PAaCIIMPUThH IEOCTHOE
MpeJCTaBlIeHe O mpobiieMe JaHHOW HayKH. OKCIepUMEHTAIbHAs JIeATelIbHOCTh Oyner
CIOCOOCTBOBaTh PAa3BUTHIO MBICIUTEIBHBIX OMNEpalii W 00LmEeMy HMHTEIICKTYaIbHOMY
Pa3BUTHIO.

He meHee BakHBIM (paKTOpOM peanu3aly JaHHOM MporpamMmbl SIBISIETCS CTPEMIICHUE
pPa3BUTh y Y4YalIUXCsl YMEHHE CaMOCTOSTENIbHO paboTaTh, AyMaTh, IKCIEPUMEHTHPOBATH B
YCIIOBUSIX IIKOJBbHOM JIaOpaTOpUM, a TaKKe COBEPIIECHCTBOBATh HAaBBIKM apryMEHTalUU
COOCTBEHHOM MO3ULIMU TIO0 OomnpenenéHHbIM BonpocaMm. Coaep:kaHue IporpaMMbl COOTBETCTBYET
[103HABATEJIbHBIM BO3MOXHOCTSIM IIKOJBHUKOB U IIPEIOCTABIISAET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE TMOBBIIIEHHBIX TpeOOBaHMIA, pa3BuBas yueOHyl0 MotuBanuioo. CojepaHue 3aHITHHA
BHEYPOUHOH J€ATEIBHOCTH MPEJCTABIsIET OO0 BBEIEHUE B MUP IKCIEPUMEHTAIbHON (PU3UKH,
B KOTOPOM YyYalllMecsi CTaHYT MCCIEAO0BATENIIMU U Hay4aTbCsl I03HABATh OKPYXKAIOLIUNA UX MHUP,
TO €CTb OCBOST OCHOBHBIE METOABI HAy4HOro MO3HaHuA. B ycioBusAx peanusanuu
00pa30BaTeNbHON MPOrpaMMbl IIMPOKO UCIIONB3YIOTCS METObI Y4eOHOT0, UCCIIE0BATEIBCKOTO,
MpoOJIEeMHOr0 JKcnepuMeHTa. PeOEHOK B mpoliecce MO3HAHUS, NpUOOpeTas 4YyBCTBEHHBIN
(peHomMeHOIOTNYECKUI) OIBIT, MEPEKHUBAET MOJIYUYECHHBIE OINYIIEHHS M BIEYaTIeHHs. OTH
NepeKuBaHus MpoOyKIalT W MoOyXxJIarT mnpouecc MbinieHus. Crnenududeckas ¢dopma
OpraHU3alyM IO3BOJISAET Y4YalIUMCS O3HAKOMHUTBCA CO MHOTMMH HWHTEPECHBIMH BOIPOCAMU
¢u3MKM Ha JaHHOM OJTane oOOydYeHHUs, BBIXOJSIIMMH 32 PaMKU LIKOJBHOH IPOrpaMMBL,
paclIMpuTh IEJOCTHOE TpeACTaBlIeHHe O mpobdieme JaHHON Hayku. J[letm mnomy4aroT
npo¢eCCHOHAIbHBIC HABBIKH, KOTOPBIE CITOCOOCTBYIOT NajdbHEWIIEH COIMATIbHOW aganTallud B
o01ecTse.

I]enwro nporpaMMBbl 3aHITHI BHEYPOUHOH J1€ATEIbHOCTH 1O (pusnke «Pusnka B
AKCIEPUMEHTAX», U yUaIIuXcst 8 Kilacca SIBISIOTCS:
* pa3BUTHE Yy Y4YallMXCA I103HABAaTEIbHBIX HHTEPECOB, HMHTEIUIEKTYAJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Ipoliecce peleHus MPaKTHUYECKUX 3a/1a4 U CaMOCTOATENBHOTO NMPHUOOpETeHUs
HOBBIX 3HAHUII;
* (hopMupoBaHHe U pa3BUTHE y YUYAIIUXCS KIIIOYEBBIX KOMIETEHIMI: y4eOHO-TT03HABATENIbHBIX,
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX,  COLIMAJbHBIX, W Kak CJIEACTBHE  KOMIIETEHLIUN
JIMYHOCTHOT'O CAMOCOBEPLICHCTBOBAHN,
* (opmHupoBaHUE MPEAMETHBIX U METANPEIMETHBIX PE3yJIbTaTOB OOyuYeHUs, YHUBEPCAIbHBIX
y4eOHBIX JICHCTBHIA;
* BOCIHUTaHHE TBOPYECKOM JUYHOCTH, CHOCOOHOW K OCBOEHHUIO MEPEOBBIX TEXHOJOTHH H
CO3/IaHUI0 CBOUX COOCTBEHHBIX Pa3pabOTOK, K BEIABIKEHUIO HOBBIX HJIEH U TIPOEKTOB;
* peanu3anys JAesITeIbHOCTHOTO MOJIX0Aa K MpeAMETHOMY OOyUeHHIO Ha 3aHATHAX BHEYPOUHOU
NesITeTbHOCTH 10 (PU3HKe.

OCOOEHHOCTBIO BHEYPOUHOH JIEATENBHOCTH MO (PU3KUKE B paMKaxX KPYKKOBOW pabOTHI SIBIISETCS
TO, YTO OHA HAIpaBJE€HA Ha JAOCTHKCHHE OOYdYaIOUIMMHUCSA B OOJbILEH CTENEHH JIMYHOCTHBIX U
METANpPEeIMETHBIX PE3YJIHTATOB.

* BOCIIUTAHUE TBOPYECKOW JMYHOCTH, CIMOCOOHONW K OCBOCHHMIO TEPEAOBBIX TEXHOJOTHH H



CO3/IaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIIBHKEHUIO HOBBIX UJEH U TPOEKTOB;
* peanuzanus JesTEJIbHOCTHOTO MOJIX0/a K MpeAMETHOMY OOYUEHHUIO Ha 3aHATUSX BHEYPOUHOI
NEeSITeIbHOCTH 110 (PU3UKE.

OCOOEHHOCTBIO BHEYPOUHOH JEATEIBLHOCTH MO (PU3MKE B paMKaxX KPYKKOBOH paOOTHI SABISETCA
TO, YTO OHA HANpaBJICHA Ha JOCTIDKEHHE OO0YJarOUIMMUCS B OOJBIICH CTETIEHU JUYHOCTHBIX H
METalpeIMETHBIX PE3YJIBTATOB.

3. 3agaum Kypca

OcCHOBHBIE 33]]Ta4¥ BHEYPOUHOU JESATEIBHOCTH O (PU3HUKH:

* BBISIBJICHHE HHTEPECOB, CKIIOHHOCTEH, CLIOCOOHOCTEH, BO3MOXKHOCTEN ydyaIllUXCsl K pa3IMuHbIM
BUJIAM JIESTEIbHOCTH;

* ¢opMHpOBaHUE TPEICTABICHHUS O SIBICHUSX M 3aKOHAX OKPYXKAIOIIETO MHpa, C KOTOPHIMH
HIKOJIbHUKH CTAJIKUBAIOTCS B IIOBCEIHEBHOM KHU3HH;

* (hopMupoBaHME PEACTABICHUS O HAYYHOM METO/I€ I03HAHMS;

* pa3BUTHE UHTEPECA K UCCIIEI0BATEIbCKON JEeSITENbHOCTH;

* pa3BUTHE OIIbITA TBOPUECKOH NEeATEIBHOCTH, TBOPYECKHX CIIOCOOHOCTEH;

* pa3BUTHE HaBBIKOB OPraHU3alMM HAYYHOT'O TPYyAa, paboThl CO

* CJIOBapsSIMU U SHLUUKJIIONIEAUSIMU;

* CO3/IaHUE YCIIOBU Ui peanu3alii BO BHEYPOUHOE BPEMsI IPUOOPETEHHBIX YHUBEPCAIbHBIX
Y4eOHBIX JICUCTBUI B YPOUHOE BpEMSI;

* pa3BuUTHE OMNbITa HEPOPMAIBHOrO  OOLIEHHS, B3aUMOJAEUCTBUS, COTPYIHUYECTBA,;
pacipeHre paMoK OOILEHUs ¢ COLIUYMOM,;

* (opMHUpPOBaHME HABBIKOB IOCTPOEHUS (PU3MUYECKUX MOJENEH W ONpeleNeHHs] I'paHUll uX
MIPUMEHUMOCTH;

* COBEpUICHCTBOBAHWE YMEHUN NPUMEHSTh 3HAaHUS N0 (U3MKE JUId OOBSCHEHUs SBICHUN
MIPUPO/IbI, CBOMCTB BEILIECTBA, PELICHUS (PU3NYECKUX 3aa4, CAMOCTOSITEIbHOTO IPUOOpETEHUS U
OLIEHKM HOBOH uH(popManuu (U3NYECKOTO COAEP)KaHUS, MCIOIb30BAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHII;

* UCIOJIb30BAHUE IPUOOPETEHHBIX 3HAHUN U YMEHUM IS PELIeHUs TPAKTUYECKUX, )KU3HEHHBIX
3ajay;

* BKJIIOUEHHE YYAILIUXCS B pa3HOOOPa3HYIO JEATENbHOCTh: TEOPETUUECKYIO0, TPAKTUYECKYIO,
aHAJINTUYECKYIO, IOUCKOBYIO;

* BbIpa0OTKA FTMOKUX YMEHUH MIEPEHOCUTh 3HAHUSI M HaBBIKK Ha HOBBIE (POPMBI yueOHON padOoThI;
* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI pEAKIIMU MPH PEIICHUN HOBBIX Pa3IUYHbIX
($u3MYeCcKUX 3a/1a4, CBI3aHHBIX C IPAKTUYECKOH /1€ TETbHOCTBIO.

4. Metoabl 00y4yeHus1 U (pOPMbI OPraHU3aALMHU AeSITeIbLHOCTH 00yYa0IIUXCH

Peanmusanus nporpaMMbl BHEYPOUHOM JAEATENBHOCTH «DHU3UKA B DKCIIEPUMEHTAX)»
MpenroiaraeT HHAWBUIYaJbHYI0 W TPYNIOBYIO paboTy oOydaroluxcs, IUIaHHPOBAHUE W
MIPOBEJICHUE HCCIIEJIOBATEILCKOTO JKCIIEPUMEHTa, CaMOCTOSITENbHBIA COOp JaHHBIX JUId
pelieHusl MpakTUYECKUX 3a7ad, aHajdu3 U OLEHKY IIOJYyYEHHBIX pPE3yJbTaTOB, U3TOTOBICHUE
nocobuit u moneneld. IIporpamma npenycMaTpuBaeT HE TOJNBKO OOyyarollde M pa3BUBAIOIINE
ey, e€ peaau3alrs CrocOOCTBYET BOCIIUTAHUIO TBOPUECKOM TUYHOCTH C aKTUBHOM YKM3HEHHON
nmo3unuen. BpICOKMX pe3ylbTaToB MOTYT JOCTHYb B JAHHOM CIIydae HE TOJBKO YYEHUKH C
XOpOIIeH MIKOJIBHOW YCHEeBaeMOCTbIO, HO M BCE LIEIeYCTpeMJIEHHBIE aKTUBHBIE pedsTa, yxe
ClIeNaBIIe CBOM MpogecCHOHATBHBIN BBIOOD.

5. Illlanupyemble pe3yabTaThl

JlocTrKeHNe MIaHUPYEMBIX Pe3yJIbTaTOB B OCHOBHOM IIKOJIE MMPOUCXOJUT B KOMILIEKCE
UCIOJIb30BAHUS YETHIPEX MEKIUCLUIUIMHAPHBIX y4eOHbIX mporpamm («DopMmupoBaHue
YHUBEPCAJIbHBIX y4eOHBIX AeHCTBHID», «D@opmupoBanne MKT-kommnereHTHOCTH 00y4aromuxcs»,
«OCHOBBI y4eOHO-UCCIIEIOBATEIBCKOW U TPOEKTHOM JesTeabHOCTH», «OCHOBBI CMBICIOBOTO



YTEHUsI U PabOTHI C TEKCTOM») M YYEOHBIX MPOrpPaMM IO BCEM MpeaAMETaM, B TOM YHCIIE IO
¢usuke. [locne u3ydeHus: mporpaMMbl BHEYPOUHOU JEATEILHOCTH «PDU3HMKa B AKCIIEPUMEHTAX
» 00 y4Jarommecs:

* CHCTEMATH3UPYIOT TEOPETUYECKHE 3HAHWS H YMCHHS [0 PEUICHUIO CTaHIAPTHBIX,
HECTaHIAPTHBIX, TEXHHUYECKUX M OJIMMITUAIHBIX 33/1a4 PA3IUIHBIMU METOJAMH,

* BBIpA0OTAIOT MHIMBHUAYATBHBIN CTUJIb pelieHUs (GU3NICCKUX 3a/1a4;

* COBEPIICHCTBYIOT YMEHHUS Ha IMPAKTUKE MOJb30BaThCSA MPUOOpaMH, MPOBOJIUTH H3MEPCHHUS
(bU3UYECKUX BETWYUH (OMpeNessiTh IIEHY JCJICHHs, CHUMaTh IOKa3aHus, COO0IaTh IMpaBuja
TEXHUKH 0€30I1aCHOCTH);

* Hay4arcsl IMOJIb30BaThbCS NMPHOOpaMHu, ¢ KOTOPHIMH HE CTAJIKHMBAIOTCS Ha YpoKax (PU3UKH B
OCHOBHOM IIIKOJIE;

* pa3paboTarOT ¥ CKOHCTPYUPYIOT IPUOOPHI U MOJICTH JIJIsl TIOCTIEAYIOIICH paboThl B KaOMHETE
bu3uKH.

* COBEPIICHCTBYIOT HAaBBIKM IMHCBbMEHHOM W YCTHOM peud B TMPOIECCE HAIMCAHMS
HCCIICIOBATENILCKUX Pab0T, HWHCTPYKIHMA K BBINOJHEHHBIM MOJACISAM W MpHOOpaM, IpU
BBICTYIUICHUSIX Ha HAYYHO - MPAKTUYECKUX KOH(DEPEHINAX Pa3IMUHbIX YPOBHEH.

* ONpeNeNsIT JalbHEWINee HAIMpaBJIICHUE Pa3BUTHS CBOHMX CIIOCOOHOCTEH, cdepy HaydHBIX
HMHTEPECOB, OMPEAETATCS C BEIOOPOM JajbHEMIIero 00pa3oBaTeIbHOrO MapuIpyTa, AajdbHeiero
npod s 00y4eHus B CTapIei mKoJIe.

Ilpeomemmuvimu pe3ynromamamu NporpaMMbl BHEYpOUHOH J€SITEIbHOCTH SBIISIFOTCS:
1. yMeHue noap30BaThCs METOJAMHU HAYYHOI'O IIO3HAHUS, IPOBOJUTH HAOIIOIEHUS, UITAHUPOBATh
U IPOBOAMTD SKCIIEPUMEHTHI, 00padaTbiBaTh PE3yJIbTaThl U3MEPEHHUI;
2. HAYYHUTHCS TOJBH30BATHCS MU3MEPUTENBHBIMUA MpHUOOpaMu (BECHI, TUHAMOMETP, TEPMOMETP),
cOOHMpaTh HECIIOKHBIC KCIIEPUMEHTAILHBIC YCTAHOBKH JIJIsl TPOBEICHUS TPOCTEUIIHNX OIBITOB;
3. pa3BUTHE DJEMEHTOB TEOPETHYECKOTO MBIIUICHUS HAa OCHOBE (OPMUPOBAHUS YMEHHI
yCTaHaBJIMBaTh (DAKTHI, BBIIENATH TIJIaBHOE B H3Y4Ya€MOM SIBIEHUM, BBISBIATH NPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEX/Y BEIMYMHAMM, KOTOPBIE €r0 XapaKTepU3YIOT, BbIIBUraTh T'UIIOTE3BI,
(GbopMyIMpOBATH BBIBOABI;
4. pa3BUTHE KOMMYHUKATUBHBIX YMEHUMN: TOKJIAIbIBaTh O pe3yjbTaTax dKCIIEPUMEHTa, KPaTKO U
TOYHO OTBEYaTh HAa BOIPOCHI, MCIIOJIB30BAaTh CIPABOYHYIO JINTEPATYPY M APYTHE€ HCTOYHHKH
nH(pOpMaLNH.

Memanpeomemuvimu  pezyibmamamu  TPOTPAMMbl  BHEYPOUHOM  JIESITEIIBHOCTH
SIBJISIIOTCSI:
1. oBmazeHue HaBBIKAMHU CaMOCTOSITEILHOTO TMPUOOPETEHUs] HOBBIX 3HAHUM, OpraHU3aIIN
y4eOHOW JesATENbHOCTH, IIOCTAHOBKM IIeJiel, TIJIaHHUPOBAaHHUS, CAMOKOHTPOJS U OICHKHU
pe3yabTaTOB CBOEH JEATEIbHOCTH, YMEHHUSMHU MPEABUJETh BO3MOXXHBIE PE3YyIbTaThl CBOMX
JICHCTBHI,

2. TmpUOOpETeHHE OIBbITa CAMOCTOSATEIBHOIO IIOMCKAa aHadu3a W OTOOpa HH(POpPMAIUH C
UCIOJIb30BAHUEM Pa3NIMYHBIX HCTOYHHUKOB M HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN st
PEIICHUA SKCIICPUMCHTAJIBHBIX 3a1a4,

3. bopmupoBaHre yMeHUH pabOTaTh B TPYMIE C BHITOJHCHUEM Pa3IMIHBIX COIHATBHBIX POJICH,
MPEJCTaBIsATh M OTCTaWBaTh CBOM B3TJSAAbl W yOEXKACHHUS, BECTH AHCKYCCHIO, OBIAJICHUE
JKCIIEPUMEHTAIILHBIMUA METOJJAMH PEILLICHUS 3a]1a4.

Juunocmuvimu pe3ynbmamamu NporpaMMbl BHEYPOUHOU JIEATEITBHOCTHU SIBISIOTCS:
1. C(I)OpMI/IpOBaHHOCTB MO3HABATCJIIbHBIX HWHTCPCCOB, MHWHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEH ydaruxcs;
2. CaMOCTOSITENILHOCTh B PUOOPETEHNH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHUII;
3. HpHOGpeTeHI/Ie YMCHHA CTaBUTH MECPCH co00li MO3HaBaTEIbHEIE nciau, BbIABUIaTh T'HIIOTC3HI,



JOKa3bIBaTh COOCTBEHHYIO TOUKY 3PCHHS;
4. npuoOpeTeHre MOJOKHUTEIHHOTO 3MOIMOHAIFHOIO OTHOLICHHUS K OKpYXarolled Npupoae u
caMoMy ceOe KaK 4acTu IPUPO/BI.

6. Cnnoco0bI OLIeHKH YPOBHS 10CTHKEHHUS 00y4aI0IMXCsl
KauecTBO MMOATOTOBJICHHOCTU YYallIUXCA ONPCACTIACTCA Ka4Y€CTBOM BBIITOJHCHHBIX MMH pa60T.
Kputepuem olieHKM B JaHHOM Cllydae SIBJISIETCS CTENEHb OBIAJCHHsS HaBbIKAMU paboThI,
CaMOCTOSITENIPHOCTh W 3aKOHYEHHOCTh pabOTHI, TINATENBHOCTh SKCIEPUMEHTa, HAyYHOCTh
[pejiaraéMoro penieHus npooaeMbl, BHEIIHUN BUJ U KaueCTBO pabOThl MpUOOpa WM MOMAEINH,
COOTBETCTBHE HUCCIIEA0BATENBCKOM paboThl TpeOyeMbIM HOPMaM | IpaBuiIaM 0(pOpMIICHHUS.
[ToompurenbHolt  (popMON OIEHKHM Tpyda Yydalluxcs sBIsieTcs JeMOHCTpalus pador,
BBIITOJIHCHHBIX YYallIUMHCA W BBICTYIIJICHHUE C PE3YyJIbTaTaMU I/ICCHGILOBaHI/If/’I nepea pasindHbIMU
aymuTopusiMu (B Kiacce, B CTapUIMX W MIAQIUIMX KJaccaX, Y4YUTENISAMH, IeAaroraMu
JIOTIOJTHUTEIHHOTO 00pa30BaHMs1) BHYTPHU MIKOJIBI.
PaGora ¢ yueOHBIM MaTepualioM pa3zHOOOpPa3HBIX (OPM JaeT BO3MOXKHOCTH KaXAOMYy HX
ydamuxcsa MmposABUTb CBOU CIIOCOOHOCTH (B o0JacTu CUCTCMATHU3allUN TCOPCTUUCCKUX 3HaHI/II>'I, B
o0jacTu pelieHus CTaHJApTHBIX 3a/lady, B 00JAacTU pEIIeHUs HEeCTAaHAAPTHBIX 3aj7ad, B 00JIacTU
HCCIeAoBaTeNIbcko pabotrel W T.1.). CuTyanuu ycrexa, CO3[aI0IIUe IOJIOKHUTEIbHYIO
MOTHBAIIMIO K JESTENbHOCTH, SIBISIOTCA BaXKHBIM (DAKTOPOM pa3BUTHUSA TBOPUYECKUX H
MO3HABATEIBHBIX CIIOCOOHOCTEH YUaIIUXCsl.

7. Coaep:kaHue POorpaMmbl
Cooeporcanue uzyuaemozo Kypca ¢ 8 Knacce

1. TemoBbie siBaeHust (7 9)
TennoBoe newxkenue. Tepmomerp. CBs3p TemmepaTrypbl Tela CO CKOPOCTBbIO JIBHIKEHHUS €ro
Mosiekys. BHyTpenHsisi sHeprusi. [[Ba cmocoba W3MeHEHHs] BHYTPEHHEH SHEprum: padora u
TeIuIonepeaya.
Bunael Terionepenayn.
KonunuecTBo TemnoThl. Y 1eiabHas TEMJIOEMKOCTh BELIECTBA. Y IeIbHAs TEIJI0Ta CrOPAHUS
TOIUIMBA. 3aKOH COXPAHEHMS YJHEPTUU B MEXAaHUYECKUX U TETUIOBBIX MTPOLIECCAX.

2. I3MeHeHue arperaTHbIX cocTosinmii Bemecrna (5 4)
IInaBneHne m oTBepAcBaHuE Tell. TemmepaTypa IUIaBIEHUA. Y AeIbHAs TEIUIOTA ILIABICHHS.
Hcnapenne n konaeHcanusa. OTHOCUTENbHAS BIAKHOCTh BO3/lyXa U ee usmepenue. Ilcuxpomerp.
Kunenue. TemnepaTypa kunenus. 3aBUCUMOCTb TEMIIEPATYpPbI KUIIEHUS OT J1aBJIeHUS. Y eibHast
TeioTa napooOpa3zoBaHus. OObsSCHEHHE W3MEHEHHMH arperaTHbIX COCTOSHUM BeIlecTBa Ha
OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX ITPEICTABICHUMN.
[IpeoOpa3oBanusi HEPruM B TEIJIOBBIX MallMHaxX. J|BUraTeilb BHYTPEHHETO CTOpAHHS.
[TapoBast TypOuHa. XOJOAMIBHHK. ODKOJOTMYECKHE MPOOJIEeMbl HCIIOJIb30BAHUS
TETJTIOBBIXMAIIIHH.

3. Daexrpuyeckue sisjienus (15 41)
Onektpuszanusi Ten. JBa pojga sneKkTpuyecKHX 3apsAoB. [IpOBOJHUKHM, TUANEKTPUKUA U
MOJIYIPOBOTHUKH. B3anumoeiicTBre 3apsKeHHBIX TNl DIEKTPUUecKoe Mojie. 3aKOH COXpaHEeHUs
AIEKTPUYECKOTO 3aps/ia.
JIMCKpPETHOCTh  AJEKTPUYECKOro  3apsiga.  JiekTpoH. CTpoeHue  aToMoOB.
DnekTpuyeckuil Tok. ['anbBaHUYECKHE 3E€MEHThL. AKKYMYJISATOPBI.
DneKTpruYecKas ienb. DINEKTPUUECKUN TOK B MeTaJIax.
Hocurenu snexTpuueckux 3apsiioB B MOJYIPOBOJHUKAX, ra3ax U pacTBOpax ANEKTPOJIUTOB.

4. JIeKTpOMArHuTHbIE siBJIeHH (2 1)
MarauTtHoe 1moJI€ TOKa. 3H€KTpOMaI‘HI/ITI>I H UX MNPUMCHCHHC. ITocTosIHHBIE MArHUTHL.



MarnauTHOe nosie 3emiid. [[elicTBUEe MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.

OnekTpoaBurarelb. JJuHaMUK U MEKPO(QOH.

5. CseroBble aBjaenus (5 1)

Uctounuku cBera. lIpsMonuHeitHoe pacnpocTpaHeHre cBera. OTpakeHHsi CBeTa. 3aKOH
otpaxkeHus. [limockoe 3epkaio. [Ipenomnenue ceera.
JIunza. @okycHoe paccrosinue JUH3bIL. [locTpoenrne n300pakeHui, JaBaeMbIX TOHKOM JIMH30M.

OnTnueckas cuna auH3bl. ['11a3 Kak onTuyeckas cuctema. OnrTudeckue npruOopsl.

KanenaapHo-remaTndeckoe njianuposanue (1 rox ooyuenms)

Ne Tema 3aHATHS Hcnoan3yemoe Hara
o0opynoBaHue NPOBeACHUA
3aHATHSA
Tennosble sijaenus (7 1)

1 [IpakTuueckas padora Ne 1 «MccnenoBanue JlaTank
HU3MCHCHUA CO BPEMCHEM TCMIICPATYPhI TeMIIEpaTyphl
OCTBIBAIONICH BOJIBIY.

2 Pemrenue 3anau Ha Temy «/3MeHeHe BHyTpeHHeH  [XonogHas BoOJa,
OHCPI'HUH, pa60Ta». MepHLIﬁ

[WIMHAD,  TPYy3

3 | Pemrenue 3a1a4 Ha TeMy «M3MeHeHMEe BHYTPEHHEN THHPHUECK it
SHEPruu, padboTay. C KPIOUKOM, HHT,

4 [IpakTuueckas padota Ne 2 «3yuenue EEEEITPOHHHG
BBIBETPUBAHUS BOJIbI C TEUCHHEM a 60£)aTOpHLIe
BpPEMEHN»

5 | IIpakrnueckas pabora Ne 2 «M3yuenue CTAKAHBL, MapIi.
BBIBETPUBAHHS BOJIBI
C TeYEHUEM BPEMEHU»

6 OkcnepuMeHTanbHas padbora Ne 1
«HccnenoBanne aMophHBIX TEID»

7| DkcniepumenTanbHas padora Ne 1 «HMccenoBanue
aMOp(HBIX TEI

N3meHeHne arperaTHbIX cocTosinmii BemecTa (5 )

8 OkcnepuMeHTanbHast padora Ne 2 «MccnenoBanue  |JlaTunk

TeMIIepaTyphl TUIABJICHUS U OTBEPICBAHUS TeMIIepaTypbl,
9 DkcniepuMeHTalIbHAs padoTa Ne 3 «MccnenoBanue TEPMOMETD,
BJIQKHOCTH BO3/yXa» ropsuas 1
10 | OxcrepumentanbHas pabota Ne 4 «3aBHCHMOCTD  [xononHas
TeMIIepaTypbl KHTICHUS OT IaBJICHUS BOJ1a, MEPHDIHA

11 | Pemwenwue 3amau na Temy «Y aenbHas TEIIOTA LITHHIP,

napooOpa3zoBaHUs» rpy3

12 Pemenne 3aj1a4 Ha TeMy « KII/] TerumoBeIx ITHHAPHYEC

JBUTATEIEH » i ¢
KPIOYKOM,
HUTD,
DIIEKTPOHHBIE
BECHI,
maGopaTOpPHBI
e

CTaKaHBbI, MapJis.




DjekTpuyeckue sipaeHus (15 )

13

DOkcnepumeHTanbHas padorta Ne 5 «MccnenoBanue
AJIEKTPHYECKOTO TIOJISI»

JlaTumk
HaIPSKEHUS,

14

Pemenne 3aaa4 Ha TEMY «BHCKTpI/IquKaﬂ
Oerb U €€ COCTaBHBIC YaCTU»

MaTYnK
aMIIEpPMETD,

TOKa,

15

DkcnepuMeHTanbHas padora Ne 6
«HccnenoBanue 3MEKTPUIECKOTO TOKA.
I'anpBaHMYCCKHE BJICMEHTEI,
AKKYMYJIISITOPBI»

BOJILTMET]
IBYXITPEAEIbHBIN,
ITaMIIouKa,

MATAHUS, KOMIIISKT
[MPOBOJIOB, KJTIOY.

16

[TpakTrueckas padota Ne 3 «3roroBneHue
ANEKTPOCKOIIa»

17

OkcniepuMmeHTaNbHAs paboTta Ne 7 «MccnenoBanue
ANEKTPUYECKON LN

18

Pemenue 3aga4 Ha TEMY «Cua Toka. AMHepMeTp»

19

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

20

Pemenue 3ana4y Ha TeMy « DIEKTPUUECKOE
COTIPOTHUBIICHUE)»

21

Pemenue 3anad Ha Temy «OnpeneneHnue napaMmeTpoB
JIEKTPUYECKOMN LEnH IIPH

IIOCJIEZI0BATEIBHOM U

[1apaJUIeIbHOMCOEIUHEHUH

IIPOBOJHHUKOBY

22

Pemenue 3anay Ha Temy «Pacuer paboThl U
MOIIHOCTH
TOKa»

23

DkcnepuMmeHTanbHas padora Ne 8 «MccnenoBanue
KOJIMYECTBA TEIUIOTHI BBIIEIAEMOE MPOBOJHUKOM C
TOKOM)

24

[TpakTryeckas padora Ne 4 «ccnenoBanue Jamibl
HaKaJIWBaHUS

25

OkcniepumeHTanbHas padota Ne 9 «Kopotkoe
3aMbIKaHUE U
ero nocyueacTsus. IlnaBkue npe1oXpaHUuTeIn»

26

OkcnepuMeHTanbHast padora Ne 9 «Kopotkoe
3aMbIKaHHE U
ero nocyueacTsus. IlaBkue npe1oXpaHUTEIn»

27

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

DJIeKTPOMArHUTHBIE siBJIeHH (2 1)

28

OkcnepumeHTanbHas padbota Ne 10 «Mccnenoanue
MarHUTHOTO II0JIS TOKa»

JlaTyuK MarHuTHOTrO
mons. IlocTossHHBIN

29

OkcnepuMeHTanbHast padora Ne 11 «JlelicTBue
MarHUTHOTO TIOJISI HA IPOBOJTHUK C TOKOM

MarduT I10JI0COBOM,
IMMHeNKa, B4
MITATHBA, KOMILUIEKT|
[POBOJIOB,
HCTOYHUK
KJII0Y.

TOKa,

CaertoBbie siBjeHus (5 9)




[Tpaktuyeckas padora Ne 5 «MccnenoBanue OcBeTuTEeIbH C

30 | oTpaxkeHus MCTOYHUKOM  CBETA
cBera. 3akoH oTpakeHus. [1nockoe 3epkanoy» Ha 3.5 B. HCTOYHHK
b b

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

MUTaHWsA, KOMIIJICKT]
IMPOBOAOB, ILICICBAs

32 | Pemenue 3anau Ha TeMy «Pacuer (oKycHOro madparma,
paccTostHusA HOTyIWIMHAD,
JIMH3BD» TJIAHIIIET HA

33 | IlIpaxtuueckas pabora Ne 6 «IlocTpoenue [UIOTHOM  JIUCTE ¢
M300pakeHuil, KPYTOBBIM
JlaBaeMbIX TOHKOM JTMH30M) TPAHCIIOPTUPOM.

[TpakTrueckas padorta Ne 7 «OnTudeckue mpruOOpsI
34 | BOpUpoOIE».
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