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IHossicHuTEILHASA 3aANMUCKA

HamnpasierHOCTh iporpamMmel — iudposasi 1adopaTopusi.
YpoBeHb mporpaMMbl — Oa30BBIH.

Bospact obyuarommxcst: ot 14 ner no 15 ner.

Cpok peanuzanuu nporpammel: 1 rox, 70 daca.

Pabouas mporpaMma 3aHSTHII BHEYPOUHON AESITEIBHOCTH IO (PH3HKe « IKCTIEPUMEHTANIbHAS (PU3HKA
U pelleHHe 3ajay» NpeAHa3Ha4deHa JIsl OPraHHW3aldd BHEYPOUHOU NEeATeNIbHOCTH OOydaroummxcs: 8
knaccoB MbOY «Maxuesckass COIll». Peanusauusi nporpaMmmel o0ecnedyuBaeTcsi HOPMATHBHBIMH
AOKYMEHTAMHU:

1. ®enepanpHbii 3ak0H OT 29.12.2012 Ne 273-®@3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B

Poccwiickoit @enepaunmy (¢ u3M. u 011, BCTyIL. B crity ¢ 01.09.2020).

2. Tlacmopt HanmoHanbHOro mpoekTa «OOpasoBanue» (yrB. mpesuguymoMm CoBera Tmpu
IIpesunentre P® no cTpaTernyeckoMy pa3BUTHIO U HALIMOHAJIBHBIM MPOEKTaM, NMPOTOKOJ OT 24.12.2018 Ne
16).

3. Tocynmapcteennas mnporpamma Poccuiickoii ®enepaimm «Passutne obOpaszoBanus» (yTB.
ITocranosnennem IlpaBurenscrBa P@ ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBep:kaeHUN
rocynapcTBeHHON nporpammbl Poccuiickoii @enepannn « Pa3sutre 00pasoBaHUsD.

4. TIpodeccuonanbubiii cranaapT «Ilemaror (memarormdeckasi AESITENBHOCTh B JOIMIKOJBHOM,
HAuvaJbHOM O0IIeM, OCHOBHOM OOIIeM, cpeHeM o0IieM o0pa3oBaHUM), (BOCIIHTATENb, YUUTENb)» (pPel. OT
16.06.2019) (Ilpuka3 MunucrepcTa Tpyaa U corpanbHol 3amutel P@ ot 18 oxTs6ps 2013 r. Ne 544H, ¢
W3MEHEHUsIMH, BHECEHHBIMM NPUKa3oM MuHucrepcTsa Tpyaa U couzamutel PO ot 25.12.2014 Ne 11158 n
ot 5.08.2016 . Ne 422#).

5. Meronndyeckre peKOMEHAALNH 110 CO3JaHNI0 M (PYHKIMOHHPOBAHMIO B 00IIe00pa3oBaTeIbHBIX
OpPTaHU3aLUsIX, PACMOJOXKEHHbIX B CEJIbCKOH MECTHOCTH M MajbIX TOpojax, LEHTPOB 0Opa3oBaHUs
€CTeCTBEHHO-HAy4YHOH M  TexHOoJormueckoi HampasineHHocTel («Touka pocray) (VTBep:KaeHbI
pacnopsbkerreM MuHucTepcTsa npocsemnenus Poccutickoit @enepauuu ot 12 siuapst 2021 r. NeP-6).

6. Meroanueckue peKOMEHIALMHN IO CO3MaHHI0 M (YHKIHOHHUPOBAHUIO JETCKUX TEXHOMAPKOB

«KBantopuym» Ha Gaze o0rmeoOpa3oBaTeNbHBIX OpraHu3auuii (yTB. pacropspkeHneM MHUHUCTEPCTBA
npocsewennst Poccuiickoit @enepannu ot 12.01.2021 Ne P-4).

BreypouHas nesaTenpHOCTb SBISIETCS COCTABHOM YacThIO 00pa30oBaTENbHOIO IMpOoLecca U OTHOW U3

dopMm opraHmzanmu CBOOOAHOTO BpeMeHH oOydaromuxcs. B pamkax peamusaimuu @I'OC 00O
BHEYpOYHAast [IESTENIbHOCTD — 3TO o0Opa3oBaTelbHas [ESTEIbHOCTb, OCyLIeCcTBIsieMass B (opmax,
OTJIMYHBIX OT YPOUHOH CHCTEMBbI OOyUEHHsI, U HANIPABJICHHAS HAa JOCTHKEHUE TUTAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHUSI 00pa3OBaTeNbHBIX MPOrpaMM OCHOBHOTO oOmmero obOpasoBanusi. Peamusanus paboueit
NPOTrPaMMBbl 3aHITUH BHEYPOUHOH AESTENBHOCTH MO (Pu3MKe « IKCIEepUMEHTalbHast (PH3UKa U peLIeHHe
3a1a9» CIIOCOOCTBYET 00EHHTENIEKTYAJIBHOMY HANPABJICHUIO PA3BUTHIO JJMYHOCTH oOyJaromuxcs 8-x
KJIACCOB.

Qusnyeckoe oOpa3oBaHHE B CHCTEME OOINEro W CpeaHero oOpasoBaHHs 3aHUMAET OJHO W3
BeAyIUX MeCT. SBissAch PyHAAMEHTOM HayYHOTrO MHPOIIOHMMAHUS, OHO CIIOCOOCTBYET (POPMHUPOBAHHUIO
3HaHUN 00 OCHOBHBIX METO/aX HAYYHOrO MO3HAHMS OKPY’KAKIIETro MUpa, PyHIAMEHTAJIbHBIX HAy4YHBIX
TEOPUIl M 3aKOHOMepHOCTeH, (POpPMHPYET y ydalMxCsl YMEHUs HCCIEeNOBaTh W OOBSCHSTH SBJICHUS
NPUPOABI M TEXHHUKH.

Kakx mkonbHbIH mpenmer, ¢usnka o0JamaeT OTrPOMHBIM TI'yMaHUTAPHBIM TIOTEHIHMAJIOM, OHA



aKTUBHO (POPMHUPYET MHTEJUIEKTYaJIbHbIE 1 MHUPOBO33pEeHUYECKHe KadecTBa JIUIHOCTH. Juddepernunanus
NpeanojaraeT TaKyl OpPraHM3alUI0 Tmponecca OOy4eHHMS, KOTOpash YUWTBHIBACT WHINBHUYAJIbHBIC
OCOOCHHOCTH y4YaIuXcs, WX CIIOCOOHOCTH W MHTEPEChl, JUYHOCTHBIA onbIT. Huddepennmanms
oOyueHus1 (pU3HMKE MO3BOJIAET, C ONHOH CTOPOHBI, OOecreunuTh 0a30BYI0 MOATOTOBKY, C JAPYrod —
yAOBJIETBOPUTD MOTPEOHOCTH KAXKIOTO, KTO MPOSIBJISIET UHTEPEC U CITIOCOOHOCTH K MPEAMETY M BBIXOIHT
3a paMKH H3y4YeHHs (PU3UKHU B IIKOJIBHOM Ky pce.

2. Ieaum kypca

Omnwupasice Ha HHAUBUAY AIbHBIE 00Pa30BATENbHBIE 3AMPOCHl H CIIOCOOHOCTH KaXKAOro pebeHKa mpu
peanu3alui NpPOrpaMMbl BHEYPOUHOW IESTENbHOCTH MO (u3uke «IDKCIepUMEHTalbHas (U3HKa |
peweHne 3a1ay», MOXKHO [TOCTHYb OCHOBHOH LEJH — Pa3BHTh Y OOYYAIOHIUXCH CTpeMJeHHe K
AajJbHeHmemMy CaMooMpeaesIeHHIO, HHTEJIEKTYAJbHOH, HAY4YHOI H NMPAKTHYeCKOH
CAMOCTOAITEJIbHOCTH, MO3HABATEJIbHOH AKTHBHOCTH.

JlanHas mporpaMma IMO3BOJSIET OOYYAarOIIMMCS O3HAKOMHUTBCS € METONMKOH OpraHu3aluu Hu
NPOBENCHUS HKCIIEPHUMEHTAIBHO-MCCIIEIOBATENLCKON NEATEIBHOCTH B COBPEMEHHOM y4eOHOM IpoLecce
1o (gu3uKe, O3HAKOMHUTBHCS CO MHOTUMH HHTEPECHBIMH BONPOCaMU (PH3UKU HA JAHHOM 3Tare oOy4deHwus,
BBIXO[SIIIMMH 32 PAMKH MIKOJBHOW MPOrpamMMbl, PACUIMPUTH LEJIOCTHOE TMPENCTaBICHUE O MpodjeMe
TaHHON HayKH. DKCIEepUMEHTaJbHas NesITebHOCTh Oy/eT CIOCOOCTBOBATH PA3BUTHIO MBICIUTEIbHBIX
orepanuii ¥ 00IEMy HHTEJUIEKTYIbHOMY Pa3BUTHIO.

He menee BakHBIM (PaKTOPOM peaM3allid JAHHOH NMPOTrPaMMBbl SIBJISIETCS CTPEMIIEHHE Pa3BUTH Y
YYALTUXCS YMEHHE CaMOCTOATENBHO PadoTaTh, MyMaTb, SKCIEPUMEHTHPOBATH B YCJIOBUSX IIKOJBHOM
7a00paTOpPUM, a TaKXKe COBEPIIEHCTBOBATH HABBIKM AapPTyMEHTALUHU COOCTBEHHOW TIO3ULUHU 1O
onpenenéHHpM BornpocaM. ConepikaHue MPOrpaMMbl COOTBETCTBYET NO3HABATEIBHBIM BO3MOKHOCTSIM
IIKOJBHUKOB M TPENOCTaBIsIET MM BO3MOXKHOCTh PadOTaTh Ha ypPOBHE MOBBILIEHHBIX TPeOOBAHMIA,
pa3BuBas yueOHyto MoTuBauuio. ComepkaHue 3aHATUH BHEYPOUHON eI TENIbHOCTU MPEACTABIAET COOOM
BBEJCHHE B MHpP OSKCIEPUMEHTAJbHOH (PM3MKH, B KOTOPOM YyHAIUECS CTaHYT HCCJICAOBATEISIMH H
HAy4aTbCsl TIO3HABATDH OKPYKAIOIIUH UX MHP, TO €CTh OCBOSIT OCHOBHBIE METO/IBI HAYYHOTO MO3HaHus. B
YCIOBUSIX peanu3alu 00pa3oBaTeIbHONW NPOrpaMMbl LIUPOKO HCIOJB3YIOTCS METOABl y4ueOHOro,
HCCJIEIOBATENIBCKOTO, TMPOOJEMHOr0 3KCnepuMeHTa. PeOEHOK B Tmpolecce MO3HaHMA, NpuodpeTas
4yBCTBEHHBIN ((PEHOMEHOJOTHUECKHI) OIBIT, EPEKUBAET MMOJyUEHHBIC OINY IEHHUS W BIEYATIECHUS. DTH
nepesKuBaHus MPoOyKAAT U MO0y kIarT mporece MbiiuieHus. Crienududeckas Gopma opraHu3aluu
MO3BOJISIET YUAIIMMCSI O3HAKOMUTBCS CO MHOTMMH WHTEPECHBIMHU BOIpOCaMH (PH3MKU HA JAHHOM JTare
00yueHUs], BBIXOASIIUMH 32 PaMKHU IIKOJBHOH MPOTPaMMBbl, PACIIMPUTH LIENIOCTHOE IPENCTABICHUE O
npobnemMe naHHOW Hayku. JleTm monydaroT mnpogeCcCHOHANbHbIE HABBIKH, KOTOPBIE CIIOCOOCTBYIOT
nanpHeHmeR COUaNbHON afanTauuy B 00IIeCcTBe.

I[enn10 porpamMmbl 3aHITUH BHEYPOUHOH AEATENBHOCTU MO (pr3uke « DKCrepuMeHTalbHas PU3NKa
U peIIeHHue 3aa9y», AJIS yHaIuxcs 8-X KJIACCOB SIBJIFOTCS:

* pa3BUTHE Yy YYaLIUXCS IIO3HABATENbHBIX WHTEPECOB, HHTEJUIEKTYAJbHBIX H TBOPYECKUX
CHOCOOHOCTEH B MpoLlecce PEHIeHHs MPAKTUYECKUX 3a]ad M CaMOCTOSITEJIbHOrO MPHUOOPETEHHs HOBBIX
3HAHU,

* (QopMupoBaHHE U PA3BUTHE Y YHAIIMXCS KIOYEBBIX KOMIIETEHIHH: y4eOHO-IT03HABATENIbHBIX,
UH(POPMALIMOHHO-KOMMY HUKATUBHBIX, COLMAJBbHBIX, W KakK CJIEACTBHE KOMIIETEHUUH JINYHOCTHOTO
CaMOCOBEPIIEHCTBOBAHUS,

* (QopMmupoBaHHE TNPEIMETHBIX W METANPEIMETHBIX Pe3yJIbTATOB OOYyYEeHHs, YHHBEPCAJIbHBIX
y4eOHbIX NeHCTBUI,



* BOCIHUTAaHHE TBOPYECKON IJIMYHOCTH, CIOCOOHON K OCBOCHHIO TIEPEOBBIX TEXHOJIOTHH U
CO3JIaHUIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIABIKEHUIO HOBBIX UICH U MPOCKTOB;
e peanu3anus ACSITEILHOCTHOTO MOAXO0Ja K MPEAMETHOMY OOYUYCHHIO Ha 3aHSTHUSX BHEYPOUHOU
NEeSTeNLHOCTH 10 (hH3HKE.
OCOOCHHOCTBIO BHEYPOYHOH JIEATEIHHOCTH O (DU3HMKE B paMKax KPY>KKOBOW pabOTHI SIBISIETCS TO,
9TO OHA HaNpaBleHa Ha JOCTI)KCHHE OOyJaroIIUMHUCS B OOJNbIIEH CTENeHH JUYHOCTHBIX U
METanpeAMETHBIX PE3yJIbTAaTOB.
3. 3apaum kypca
Jlnis peanu3anuu 1eiei Kypca TpeOyeTcsl pellieHHe KOHKPETHBIX MpakTUdeckux 3anad. OCHOBHbBIE
3a/la4il BHEYPOUHOU JEATEILHOCTH MO (U3HKH:
* BBIABICHHE MHTEPECOB, CKIOHHOCTEW, CIIOCOOHOCTEH, BOZMOKHOCTEH yJalIUXcsl K pa3iMyHbIM
BUJIaM JIeSITEIBHOCTH,
* (QopMUpOBaHUE MPEICTABICHUS O SBICHHUSIX M 3aKOHAX OKPYXKAIOMIETO MHUPA, C KOTOPHIMH
IIKOJbHUKH CTAJIKUBAIOTCSA B ITOBCEIHEBHOM JKH3HM;
* (opMuUpOBaHUE MPECTABICHUS O HAYYHOM METOJIC MO3HAHNS;
* pa3BUTHE MHTEPECA K UCCIEN0BATEIBCKON IEATEIBHOCTH;
* Ppa3BUTHUE OIBITA TBOPUYECKOU NEATEIHHOCTH, TBOPUECKHUX CIOCOOHOCTEN;
* pa3BUTHE HABBIKOB OPTaHU3AIMU HAYYHOTO TPY/Aa, paOOTHI CO CIIOBAPSIMHU U HIIUKIIOTIC UM,
* CO3JlaHHME YCIOBUU Ui peallu3allid BO BHEYPOYHOE BpeMs MPUOOPETEHHBIX YHHUBEPCAIBHBIX

y4eOHBIX JEHCTBUI B ypOUHOE BpEMS;

* pa3BHUTHUE OIBITa HEPOPMATHHOTO OOLICHUS, B3AUMOICHUCTBHS, COTPYIHUUECTBA; I
pacupeHre paMoK OOIIEHUs C COLIMYMOM;

* (opMupoBaHHE HABBIKOB IOCTPOCHHA (DU3NYECKUX MOJAEICH M ONpeNeNeHUs] TPaHUI] HX
PUMEHUMOCTH;

*  COBEpUICHCTBOBAaHHE YMEHUH MPHUMEHATh 3HAaHUS N0 (u3uke A1 OOBSICHEHUS SIBICHHM
NPUPOJIBI, CBOWCTB BEIIECTBA, PELICHUs (U3UUECKUX 3a]au, CAMOCTOSTEIHHOIO MPHOOPETEHUS! M OLEHKH
HOBOH uWHGpOpMaNUU (UIUUECKOTO COACPKAHHSA, HCIOJIb30BAHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOT'UI;

*  HCIHOJb30BaHUE MPUOOPETEHHBIX 3HAHWUU M YMEHHH /ISl PELICHUS! MPAKTUYECKUX, JKU3HEHHBIX
3aj1ay;

* BKJIIOYECHHE Yy4YallUXcsd B pa3HOOOPa3HYIO MAEATENBHOCTb: TEOPETUYECKYIO, MPAKTHUECKYIO,
aHAJMTUYECKYI0, TIOUCKOBYIO;

*  BbIpabOTKa TMOKMX YMEHHI NEPEHOCUTh 3HAHUS U HABBIKM HAa HOBBIE ()OPMBI yueOHOIl paboThI;

* pa3BUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKIMH TPH PEHICHUH HOBBIX Pa3IMYHBIX
(bu3nUecKrx 3a1ay, CBA3aHHBIX C IPAKTUUYECKOH JesITeIbHOCTHIO.

4. Metoabl 00ydyeHust 1 (pOpMbI OPraHU3ALMH 1eSATETbHOCTH 00y4aAKOLIUXCS

Peanuzanms mnporpammbel BHEYpOuHOU JesATelbHOCTH «®du3nMka B 3aJadyax M JKCIEPUMEHTAX)
npezroiaraeT UHANBUIYaIbHYI0 M TPYHIOBYIO paboTy oOydaromuxcs, IUITAHUPOBAaHUE U IPOBEACHUE
HCCIIEIOBATENILCKOTO JKCIIEPUMEHTa, CAMOCTOATENILHBIA COOp JMaHHBIX IS PEHICHUS MPAKTUYECKUX
3a7a4y, aHaJM3 M OLCHKY IIOJIyYCHHBIX pe3yJbTaTOB, M3rOTOBJIEHUE MocoOuit u monenei. IIporpamma
npeaycMaTpuBaeT HE TOJBKO OOydYarolle M pa3BUBAIOIIME LeNu, €€ pealu3alus CIocoOCTBYeT



BOCIIUTAHUIO TBOPYECKOW JUYHOCTU C AKTUBHOHM >KM3HEHHOH NO3uULMENd. BBICOKHX Pe3ynbTaTOB MOTYT
IOCTHYb B JAHHOM Cllydyae HE TOJIbKO YUYEHHKH C XOpOIIEeH IIKOJBbHOW yCIEeBa€MOCTBIO, HO H BCE
LIeJIey CTPEMJIEHHBIE aKTUBHBIE pedsiTa, yKe CAeNaBIIne CBOH NPodeCCHOHANBHBINA BBIOOP.

S. Ilnanupyemble pe3yabTAThI

JIOCTIDKEHHE TJIAaHUPYEMBIX pe3yJIbTATOB B OCHOBHOH INKOJIE TMPOMCXOJUT B KOMILIEKCE

UCTIOJIb30BAHUS YETHIPEX MEKAMCLUUIUIMHAPHBIX YYeOHBIX mporpamm («PopMupOBaHHE yHHUBEPCATbHBIX
yueOHbIx paeiictBuity, «®Dopmupoanne WKT-kommerentHOCTH OOydaromumxcs», «OCHOBBI y4eOHO-
HCCIIEIOBATEIbCKON U MPOEKTHON NesTeNbHOCTI», « OCHOBBI CMBICJIOBOTO UYTEHHS U pabOTHI C TEKCTOM)
U yueOHBIX MMPOrpamMMm IO BCEM MpeaMeTaM, B TOM 4yucie no ¢usuke. Ilocne m3ydeHuss nporpammbl
BHEYPOYHOH JeATeNbHOCTH « DKCIIEpUMEHTaIbHAst (PU3MKA U PEeIIeHue 3a1aw» 00yUaromnecs:

* CHUCTEMATH3UPYIOT TEOPETHUECKHE 3HAHUS W YMEHHs IO pPEIIeHHI0 CTaHAAapTHBIX,
HECTAHAAPTHBIX, TEXHHUECKUX U OJIMMITHAIHBIX 337144 Pa3IMYHBIMH METOIAMH,

* BbIpabOTAIOT UHANBHUAYAJIBHBIA CTHIIb PELICHUs (PU3NIECKUX 3a1aY;

* COBEPIICHCTBYIOT yMEHHs HAa MPAKTUKE TIIOJIb30BAThCS NPUOOpPaMHu, MPOBOAUTH H3MEPEHUs
¢u3nYeCKNX BENUUYUH (ONpenessiTh LeHy NEJIEHHs, CHUMATh IMOKa3aHWs, COONIONaTh MpaBHia TEXHUKU
0€30MacHOCTH);

* Hayd4arcsl TOJb30BATHCS MPHOOpPaMH, C KOTOPBIMH HE CTAJKMBAIOTCS Ha YpoKax (U3UKH B
OCHOBHOM MIKOJIE,

* pa3paboTaroT U CKOHCTPYUPYIOT MPUOOPBI MU MOAENH Ui TOCIeNyrome paboTel B kabuHeTe
busnkm.

* COBEPIICHCTBYIOT HAaBbIKM IIMCbMEHHOH W YCTHOW pedyd B TMPOLECCe HAMUCAHUS
HCCIIEIOBATENbCKUX PabOT, MHCTPYKUUH K BBIMOJHEHHBIM MOZENSM U MPUOOpaM, NPU BBICTYIUIEHHUSIX HA
HAYYHO — MPAKTUYECKUX KOH(PEPEHLIHSIX PA3IMUHBIX YPOBHEH.

* ompenemsT [najbHEHINee HAMpaBleHHE pa3BUTHS CBOMX CHOCOOHOCTEH, cdepy HaydHbIX
HMHTEPECOB, ONPEAEISITCA ¢ BBIOOPOM JanbHeimero oopa3oBaTeIbHOrO MapIIpyTa, JajJbHEHIIEro mpodus
0OyueHHsI B CTaplIeH MIKOJIE.

Ilpeomemnsimu pesyibmamamu IporpaMMbl BHEY POYHOH NEeSITETBHOCTH SIBJISFOTCA

1. yMeHHe MoNb30BaThC METOAAMH HAYYHOTO MO3HAHUS, MPOBOAMTH HAOIIONEHUS, MJIAHUPOBATH
U TIPOBOANTH 3KCTIIEPHMEHTBL, 00pabaThIBaTh pe3yIbTaThl H3MEPEHHIA;

2. Hay4WUTBCS TOJIb30BATBCS W3MEPHUTEIBHBIMH IpHOOpamMu (BEChl, TUHAMOMETP, TEPMOMETP),
coOupaTh HECJIOXKHBIE SKCIIEPUMEHTAIbHBIE YCTAHOBKH /Uil POBEAEHHS MPOCTEHIINX OIBITOB;

3. pa3BUTHE OHJIEMEHTOB TEOPETHYECKOTO MBIIIEHHs] HAa OCHOBE (POPMHPOBAHUS yMEHHH
yCTaHABIHMBATh (DAKThI, BBIICISATH IJIABHOE B HM3YYa€MOM SIBJICHUH, BBIIBIATH MPUYMHHOCIEACTBEHHBIE
CBSI3M MEXXAY BEJIUYHMHAMH, KOTOPBIE €T0 XapaKTePU3YIOT, BBIIBUTATh THITOTE3bI, (POPMYJIUPOBATH BHIBOJHI,

4. pa3BuTHE KOMMYHHUKATUBHBIX YMEHHI: NOKJIAJbIBATh O PE3yJIbTATaX JSKCIEPUMEHTA, KPAaTKO U
TOYHO OTBEYATh HA BOIIPOCHI, HCIIOJIb30BATh CIIPABOYHYIO JINTEPATYPY U APYTHE UCTOUHUKH HH(OPMALIIH.

Memanpeomemnvimu pe3y/ibmamamu NporpaMMbl BHEY POUHOH AEATEIBHOCTH SIBIISTFOTCSI:

1. oBiageHWE HABBIKAMHU CAMOCTOSITEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHUH, OpraHnu3aluy yaeOHOH
NEATEebHOCTH, ITOCTAHOBKM L€JIeH, IUIAHUPOBAaHMs, CAMOKOHTPOJII M OLEHKH pPe3yJbTaTOB CBOEH
JEeATEbHOCTH, YMEHUAMHU NPEIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOUX AEHCTBUML,

2. mpuoOpeTeHHe OMmbITa CaMOCTOSITENIBHOIO IIOMCKAa aHanmu3a H OoTOOpa HHpOpMALUu C
UCTIOJIB30BAHUEM PA3JIMYHbIX HMCTOYHMKOB M HOBBIX HMH(POPMALMOHHBIX TEXHOJOTHH ISl pPELICHHS



SKCMEPUMEHTAJIbHBIX 3a/1a4;
3. ¢opmupoBaHue yMeHUl padoTaTh B IPymIe C BBHIMOJHEHUEM PAa3JIMYHBIX COIHABHBIX POJIEH,
MPEICTaBIISITh U OTCTAUBATH CBOM B3TJISIABI M yOSKIEHUS, BECTH JUCKY CCHIO,

4. oBnageHHe SKCIIEPUMEHTAIBHBIMA METOIAMHU PELIeHHs 3a/1a4.
Juunocmusimu pe3yibmamamu IporpaMMbl BHEYPOUHOH NEATENbHOCTH SIBISIOTCA:

1. C(bOpMI/IpOBaHHOCTb MO3HABATCJIBHBIX  HUHTCPECOB, HHTCIUICKTYAJbHBIX W TBOPUYECKUX
CHIOCOOHOCTEH yYaIxcs,

2. CaMOCTOSITENIbHOCTb B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX Y MEHHI,

3. npuoOpeTeHne YMEHHUsT CTaBUTh Tepe cOoO0O0i MO3HABATENbHbIE EH, BbIIBUIaTh THIIOTE3bI,

JOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS,

4. mpuobpereHue MoJOKUTENIBHOTO YMOLIMOHAIBHOTO OTHOLIEHUS K OKPY KAl mpupoae u

caMoMy ceOe KakK 4acTH MPHPOIBL.

6. Cnoco0bl oLIeHKY YPOBHS JOCTHKEHHUsI 00y4aromuxcsi

KauecTBO NOATOTOBJIEHHOCTH YYAIIUXCS OMNPENENsIeTCs KaueCTBOM BBIMOJIHEHHBIX WUMH paboT.
Kputepuem oneHkum B [JaHHOM Cly4ae SBJSIETCS CTENEHb OBJAACHUS HaBbIKAMHU  PadoThI,
CaMOCTOSITENIbHOCTD M 3aKOHYEHHOCTh PadOThI, TINATENbHOCTb HKCIIEPUMEHTA, HAYYHOCTD MPEIIaraeMoro
pemeHnss TpoOJIEMbl, BHEIIHUH BHUA W KadecTBO paldOThl mpubOpa WM MOJAEIH, COOTBETCTBHE
HCCIIEOBATEIbCKOM paboTh! TpeOyeMbIM HOpMaM U ITPaBUIaM O(POPMIICHUSL.

IMoompurensHON GOpPMOIT OLIEHKH TPyOa YUAIIUXCS SBISAETCS JEMOHCTPALHS padoOT, BBIIOIHEHHBIX
YYAIIIMUCS U BBICTYIUICEHHE C Pe3yJIbTaTaMH MCCIIEOBAHUN Mepe Pa3IMYHbIME ay IUTOPUAMH (B KJIacce,
B CTAapIIUX M MIAIUIMX KJAacCaX, YYUTEJSIMH, IE€AaroraMy IOMOJHUTEIbHOrO OOpa3OBaHUs) BHYTPHU
IIKOJIBI.

Pabora ¢ yueOHbIM MaTepHanoM pa3sHOOOpa3HbIX (POPM [aeT BOZMOXKHOCTb KKIOMY HUX YUAIIHXCS
NPOSIBUTH CBOM CMOCOOHOCTH (B 00JIaCTH CHCTEMATH3aLUN TEOPETUUECKUX 3HAHUH, B 00JAaCTH peIIeHus
CTAaHAAPTHBIX 3a/a4, B 00JIACTH PELIeHUs] HECTAHOAPTHBIX 3a7a4, B 00JIaCTH HCCIEAOBATENbCKOM pabOThI
u t.a.). Curyauum ycrexa, CO3NAIOIIHUE IIOJOXKUTEIbHYI0 MOTHUBALMIO K IEATENbHOCTH, SIBIIIOTCS
BaKHBIM (PaKTOPOM Pa3BUTHS TBOPUECKUX M MMO3HABATEIBHBIX CIIOCOOHOCTEN yUaIuXcs.

7. Copep:kaHue NporpamMmsl

Cooepoicanue uzyuaemozo Kypcea 6 8 kiacce

1. TenioBbie siBjenus (14 1)

Tennosoe asuxenue. Tepmomerp. CBsi3b TemMmepaTypbl Tea CO CKOPOCTHIO ABM)KEHUS €r0 MOJIEKY L.
BryTpennss sueprus. /pa cmocoba mM3MeHeHMs BHYTpeHHeH »Hepruu: padora W Teruionepenada. Bumbl
TeIJIonepeauH.

KonuuectBo Tennotsl. Y aesbHast TEIUIOEMKOCTD BEIECTBA. Y AeNIbHAS TEIUIOTa CropaHusl TOILUINBA.

3aKOH COXpaHEHHs SHEPTUU B MEXaHUUYECKUX U TEIJIOBbIX MpOoLeccax.

2. HN3meHeHne arperaTHbIX cOcTOsIHUI BemecTsa (10 u)

IInaBnenue u orBepaeBaHue Tea. Temneparypa IiaBieHus. Y ieJbHas TeMI0Ta [U1aBIeHHUs.

Hcnapenue u konaeHcauus. OTHOCHUTENbHASI BIAXHOCTb BO3AyXa U ee uzMepenue. Ilcuxpomerp.

Kunenune. Temneparypa kumneHus. 3aBUCUMOCTb TEMIEpaTypbl KUIEHMs OT OaBJeHUs. Y aesbHas
TeIJIOTa MapooOpa30BaHHSI.

OOmbsicHeHNe M3MEHEHUH arperaTHbIX COCTOSIHMI BEINECTBA HA OCHOBE MOJIEKYJISIPHO-KUHETHYECKHX
MIPENCTABICHUMN.

IIpeobpa3zoBaHuss SHEPruM B TEIUIOBBIX MalluHaxX. Jlpurarens BHyTpeHHero cropanusi. I[laposas
TypOuHa. XONOAUIBHUK. DKOJIOTHIECKHE POOJIEMbI HCITOIB30BAHNS TETIOBBIX MAIINH.



3. DneKkTpuveckKue siBjaeHud (29 1)

Onextpuzauus Ten. JlBa poma anekTpudeckux 3apsanoB.  IIpoBOOHMKH, IMAJIEKTPUKU U
MOy IPOBOJHUKU. B3aumozeilcTBue 3apsoKeHHBIX Tell. DJEeKTpUYecKoe Iosie. 3aKOH COXpaHeHHus
3JIEKTPUYECKOTO 3apsiza.

JIUCKPETHOCTD 3JIEKTPUUECKOTO 3apsiaa. DNekTpoH. CTpoeHHe aTOMOB.

Onextpuueckuii Tok. lanpBaHuueckue BJIeMEHTbl.  AKKyMYJATOPbI.  DJEKTpUYECKas  LeMb.
OnexkTpuueckuii TOKk B Meraiax. Hocurenu siexkTpUyecKuUX 3apsioB B MOJYNPOBOJHUKAX, ra3ax U
pacTBopax 3sekTponuToB. IlonynpoBonHukoseie mpudopsl. Cuia Toka. AMIepmerp.

DnekTpuyueckoe HanpsikeHue. BoapTMmerp.

DIeKTpUIecKoe CONPOTHUBIIEHHE.

3axon OMa 1151 y4acTKa 3JEKTPUIECKOHN eI .

VY aenbHoe conpotusieHue. Peocratsl. [locnenosarenpHoe 1 napasuiebHOE COEIUHEHUs IPOBOIHUKOB.

Pabora m momHoOCcTh TOKa. KONMMYECTBO TEMJIOTHI, BBHIAENSAEMOE MPOBOIHUKOM C TOKOM. CueTdmk
ANEKTPUUECKON sHepruu. Jlammna HakanuBaHus. DIEKTPOHArpeBaTeNnbHbIe MpuOopsl. Pacuer snekTposHepruuy,
notpedsieMoii OpITOBBIMHE 35eKkTponpudopamu. KopoTkoe 3ambikanue. IlnaBkue npenoxpaHuTeH.

4, JJIeKTpOMATrHUTHBIE siBJIeHus (7 1)

MarsutHoe nosie Toka. JJeKTPOMarHuThl U Ux npumeHeHue. IloctosHHble MarHuThl. MarHuTHoe nose
3emun. JlelicTBUE MArHUTHOTO MOJIST HA IPOBOJHHK C TOKOM. DJIEKTpOABHUraresb. JIMHaMUK 1 MEKPO(OH.

5. CBetoBble siBieHus (10 u)

Hctounuku cseta. [IpsamMonnHeiHOE pacIpOCTPAHEHUE CBETA.

OTtpakenus cBera. 3akoH oTpaxkenus. [Lnockoe 3epkao.

IIpenomnenue ceera.

Jlunza. dDokycHoe paccrosiHue nuH3bL llocTpoeHue w300paKeHW, OaBAEMBIX TOHKOW JIMH3OM.
Onrtuyeckast cuia muH3bL [ a3 kak ontudeckas cucrema. Onruueckre npudophl.

8. KauenaapHo-temaTuueckoe niaanuposanue (1 rox odyuenus)

Ne
Koa-Bo | [IpakTuuec-
3aHs Tema 3ansaTHs p
yacoB | Kas padora
THSL
1. BBognnoe 3anATHE. MTHCTPYKTAX MO TEXHUKE O€30MMaCHOCTH. 1
Tennosbie siBaenus (14 1)
2. [IpakTuyeckas padora Ne 1 «MccnenoBaHue H3MEHEHHS CO BPEMEHEM 1 1
TEMIIEPATy Pbl OCTHIBAIOLIEHN BOIBD).
3. Pemenue 3ana4 Ha Temy «VI3MeHeHHe BHYTPEHHEH SHEPruH, paboTay. 1 1
4. | Pemenue 3ama4 Ha TeMy «I3MeHeHre BHY TPEHHE!N SHEPTHH, 1 2
Terjionepenayay.
5. [Ipakrrueckas pabora Ne 2 «l3yueHne BbIBETpUBAHUSA BOIbI C TEUCHHEM 2 2
BPEMEHI»
6. OxcnepumMeHTanbHast pabora Ne 1 «MccnenoBanne aMoppHBIX TEJD) 1 2
N3menenne arperaTHbix coctosinuii Bemectsa (10 u)
7. OxcnepuMenTanbHast padora Ne 2 «MccnenoBanue TemMreparyphbl 1 1
IJIaBJIEHUS U OTBEPI€BAHMS»




DxcnepuMeHTaibHas padora Ne 3 «lccneqoBaHue BIaKHOCTH BO3IyXay

9. OxcnepumMenTanbHas padora Ne 4 «3aBHCHMOCTD TEMIIEPATYPbl KUTICHHS
OT JIaBJICHHSD»

10. | Pemenwue 3ama4 Ha TeMy « Y IeJIbHasI TEILIOTA MAPOOOPA3OBAHKS

11. | Pemenue 3anau Ha Temy « KI1/] TemsioBbIx aBUratesei »

DnekTpuyeckue siBjaeHud (29 4)

12. | DkcnepumenTanbHas pabora Ne 5 « MccremoBaHue IEKTPUIECKOTO
TIOJIS»

13. | Perenvie 3amau Ha TeMy «DIEKTPHUECKAs! LIETh U €€ COCTABHBIE YaCTHY

14. | DxcnepumentanbHas padora Ne 6 «HccenoBaHtie 3JeKTPUIECKOTO TOKA.
I"anpBaHMUECKHE 3TIEMEHTBI, AKKYMYJIATOPBD)

15. | Tpaktudeckas pabora Ne 3 « MI3rotoBieHHe 31EKTPOCKOMA

16. | DkcnepumenTtanbHas pabora Ne 7 «MccaenoBanue 3eKTPUIECKOMH
LeTI

17. | Pemenue 3anau Ha TeMy « Cuiia Toka. AMIepMeTpy

18. | Pewenwe 3amau Ha TeMy «DJIEKTPUUECKOE HAMpsbKeHHE. BonbTMeTpy

19. | Pewenue 3ama4y Ha TeMy « DJIEKTPHUECKOTO COMPOTHBIIEHHE»

20. | Pewenue 3ama4 Ha Temy «OnpeneneHne mapaMeTpoB dIEKTPHIECKOM
LIETH NPU TIOCIIE0BATENBHOM U MaPaIIEIbHOM COETMHEHUH
IPOBOJTHHKOBY

21. | Pewenwue 3ama4 Ha Temy «Pacuer pabOThI M MOITHOCTH TOKa»

22. | DkcnepumenTanbHas pabora Ne 8 «ccnenoBanne KOIMYECTBA
TEIUIOTHI, BBIIESIEMOE ITPOBOIHUKOM C TOKOM»

23. | IIpaktuueckast pabora Ne 4 «MccenoBaHue TaMIibl HaKaaIMBaHUsD

24. | DOkcnepumenTanbHas pabora Ne 9 «KopoTkoe 3aMbIKaHHE U €T0
nocaencTsus. IlnaBkue npenoxpaHuTemm

25. | Pemenue 3anau Ha TeMy «Pacuer 3JeKTpoIHepPruH, NoTpedsieMoit
OBITOBBIMH 3JIEKTPONPUOOpPAMI)

DJeKTPpOMarHuTHele siBjaeHus (7 1)

26. | DkcriepumenTanbHas padora Ne 10 «MccenoBaHue MArHUTHOTO TOJISK
TOKa»

27. | DkcnepumenTanbHast pabora Ne 11 «JleficTBrHE MArHUTHOTO TIOJIS HA

MNPOBOAHUK C TOKOM »




28.  TIpaktnyeckas pabora Ne 5 «MceneqoBanne NPUHIAIA JAEHCTBHS 1 1
JMHAMUKa ¥ MUKPO(DOHA»

CsetoBble siBjaenus (10 1)

29.  Tlpakruueckas pabora Ne 6 «MccreqoBanue OTpaKeHus CBETa. 3aKOH 1 1
otpaxenusi. [liockoe 3epKrano»

30.  DkcnepumenTanbHas pabora Ne 12 «HccenoBanne 3aKoHa 1 2
IPETIOMIICHUSI CBETA»

31.  Pemenue 3a1au Ha TeMy «Pacder OKyCHOrO pacCTOSIHUSI JTUH3bD) 1

32.  TlIpakrtuueckas pabora Ne 7 «IlocTpoeHre H300paXKeHHiA, TaBaEMbIX 1 1
TOHKOU JIMH30M»

33.  TlIpaktuueckas pabora Ne 8 «OnTuueckue npubGOpsI B IPUPOIEN. 1 1

HUTOrO: 34 36

9. UndopManmoHHO - MeTOAMYECKOE 0OOecrnedeHne

1. BHeypouHas A€ATEIBbHOCTh IIKOJBHUKOB. METOIUUECKUH KOHCTPYKTOP: MOCOOHE JUIsl YUUTest/
J.B. T'puropses, II.B. CrenmanoB. - M.: Ilpoceemenue, 2011. - 223 c. - (CranzmapTsl BTOpPOro
TTOKOJICHHST ).

2. BneypouHas aearenbHOCTb. [IpuMeEpHBI M1aH BHEYPOYHON AEATENBHOCTH B OCHOBHOM IIKOJIE:
nocobue mns yuutens/. B.IL. CremanoB, J[.B. I'puropweB - M.: IlpocBemenue, 2014. - 200 c. -
(CranzapTbl BTOPOTO MOKOJIEHNUS).

3. PabGoume mnporpammel. Pm3uka. 7-9 Kmaccel: yudeOHO-meTonuueckoe mocobue/coct. E.H.
Tuxonosa.- M.:/Ipocda, 2013.-398 c.

4. @enepallbHbIi TOCYJApCTBEHHBIM CTAaHAAPT OOIIEr0 O0Opa30BaHUSI BTOPOTO TOKOJICHHUS:
nesTenbHOCTHBIN noaxon [Tekcr]: meromudeckue pekomennammu. B 3 4. Yacte 1/ C.B.AnannueBa; noa
o6bur. Pen. T.®.EcenkoBoii, B.B. 3apyounoii, asr. Bectyn. Cr. B.B. 3apy6una — Yabsnosck: YUIIKIIPO,
2010. — 84 c.

5. 3anmmarenbHas ¢usuka. [lepensman S.1. - M. :Hayka, 1972.

6. Xouy ObITh KynmuOunsim. Dnemanckuit U, - M. : PUL] MK/, 2002.

7. ®usuka ans yenedeHHbIX. Kubanpuenko A.S., KuGanpuenko U.A.- PoctoB w//l. : «DeHuUKcy,
2005.

8 Kak crarp yueneM. 3aHATHS 1O ¢u3MKe A crapiekiaccHukoB. A.B. Xyrtopckuii, JLH.
Xytopckuii, 1.C. Macnos. - M. :I'100yc, 2008.

9. ®ponranbHble JabopaTopHble 3aHATHA NO (u3uke B 7-11 kiaccax o00meoOpa3zoBaTeIbHBIX
yupexxaennit: Kaura s yaurens./non pen. B.A. Byposa, I'.I'. Hukudoposa. - M. : [Ipocsemenue, 1996.

10. depepanbHBIl TOCYIApCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT [DIEKTPOHHBIA pecypc]. -
Pexxum nocryna: blIp://51anbar!.eoun/calaloa.a5SPx?Calaloa=227

11. Caiir MunuctepcTBa obpa3oBanus U Hayku Poccuiickoil @enepanuu// opuIMaNbHBINA CalT. -
Pexxum nocryma: bHp://munoOpuayku.pd/

12. Meroauyeckas ciyxb6a. M3patensctBo «BMMHOM. JlaGoparopusi 3HaHUWi» [DIEKTPOHHBIHI


http://standart.edu/catalog.aspx?Catalog=227
http://%d0%a0%d1%98%d0%a0%d1%91%d0%a0%d0%85%d0%a0%d1%95%d0%a0%c2%b1%d0%a1%d0%82%d0%a0%d0%85%d0%a0%c2%b0%d0%a1%d1%93%d0%a0%d1%94%d0%a0%d1%91.%d0%a1%d0%82%d0%a1%e2%80%9e/

pecypc]. - Pexxum gocryna: biip:/reloél51;.1b2.uv/

13. Urposas nporpamma Ha aucke «Jlpakoma 1 3aHumMarenbHas Gpuznkay [DNeKTpoHHbIH pecypc]. -
Pesxxum nocryna: biip:// * " .Tte& a 2000.ru//

14. Pa3BuBalomue 3JIEKTPOHHBIE UTPhl «YMHUKH - H3y4daeM IUIAHETY» [DJIEeKTPOHHBIM pecypc]. -
Pexum nocryna: biip:// A~ . maaobk-Tt.ru//

15. Astopckas mactepckas (biip://telo€151.1b2,ru).

16. Anroput™msl pemenus 3aaa4 no ¢usuke: ['eSityal.15eplerber.rw/arl1cle5/310656

17. ®opmupoBaHue yMEHUH yuammxcs pemarb ¢usndeckue 3amaun: reyolllbom.  allbea!l.
ri/pby51C5/00008858 0. b!t!
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