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IosicHuTeIbHASA 3aMHCKA
HanpasnenHocTs mporpaMMsl - HuQpoBast
nabopaTopust. YpOBEHb MPOTPaMMBI - OA30BBIi.
Bo3spact oOyuarommxcs: ot 14 et go 16 ner.
Cpok peanuzanuu nporpammsl: 1 ron, 70
Jaca.

Pabovas mporpamma 3aHATHII BHEYpOYHOW MAEATENFHOCTH MO (U3KMKE «DKCIIePHUMEHTAIbHAS
¢u3nka W pemeHHe 3amauy» [peaHa3HaueHa Ui OpraHM3allid  BHEYPOYHOW  JIESTEIBHOCTH
oOywaromuxcss 8 kimaccoB. Peamm3anmusi mporpaMmbl  ofecrnieuuBaeTcsli  HOPMATHBHBIMU
AOKYMEHTAMU:

1. ®epepanbubiii 3akoH 0T 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O06 oOpa3zoBaHuu B

Poccuiickoit ®enepanuun» (¢ u3M. u noi., Beryi. B cuty ¢ 01.09.2020).

2. Ilacmopr HamumoHampHOro mpoekra «OOpazoBanue» (yrB. mnpesuguymoM CoBera  mpu
[Ipesunente PO mo crpaTernyeckoMy pa3BUTHIO W HAIlMOHAIBHBIM TIPOCKTaM, IMpoTokos oT 24.12.2018
Ne 16).

3. TocymapctBennas mnporpamma Poccuiickoii @Penepauun «Pa3Butue o00pazoBaHus» (yTB.
[Mocranosnenuem IlpaButenbctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKIcHUN
rocynapcTBeHHOU mporpammel Poccuiickoit @enepanun «Pa3putre oOpazoBaHUs.

4. Tlpodeccuonanbupiii ctanaapt «llemaror (memarormueckas OeSTENBHOCTh B JOLIKOJIBHOM,
HavyaJlbHOM OOIIIeM, OCHOBHOM 00IIIeM, cpeaHeM 001eM oOpa3oBaHuH), (BOCIIUTATEb, YUUTENh)» (peld. OT
16.06.2019) (ITpukaz MunucTepcTBa Tpyaa u conraabHON 3amuThl PO ot 18 oxTsa0ps 2013 1. Ne 544H, ¢
W3MEHEHUSMH, BHECEHHBIMM TIpUKa3oM MuHHUCTepcTBa Tpyda W comzamuTel Pdor 25.12.2014 Ne
11158 u OT 5.08.2016 r. Ne 422n).

5. Meroanueckue peKOMEHIAIMHU MO CO3JaHUI0 U (HYHKIIMOHMPOBAHHUIO B 0011€00pa30oBaTeIbHBIX
OpraHM3alUsaX, PpACIHOJOXKEHHBIX B CEIbCKON MECTHOCTM W MajblX TOpoJaX, LEHTPOB 00pa3oBaHUA
€CTECTBCHHO-HAyYHOW W  TEXHOJIOTMYeCKoW HampaBieHHocTed («Touka poctay) (YTBepKICHBI
pacriopsbkeHreM MunucTepeTBa npocsenicaus Poccuiickoit deneparuu ot 12 saBaps 2021 r. NeP-6).

6. Meroauueckue PeKOMEHJIAMU MO CO3JAHHMIO M (PYHKIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB

«KBanTtopuym» Ha 6a3e o01ieoOpa3oBareiabHbIX Opranu3aiuii (yrB. pacnopsbkeHueM MHUHHCTEpPCTBa
npocseienus Poccuiickoit ®eneparuu ot 12.01.2021 Ne P-4).

BueypouHas nesTenbHOCTD ABIISETCS COCTABHOM 4acThi0 00pa30BaTENIbHOTO Ipoliecca U OJHOM U3

dbopMm opraHuzanud CBOOOJHOTO BpeMeHH oOydarommxcs. B pavmkax peamumzamuun @I'OC 00O
BHEYpOUHAsl JESITENbHOCTh - 3TO 0Opa3zoBaTelbHas MAESITEIbHOCTb, OCYIIECTBIsieMas B  Qopmax,
OTJIMYHBIX OT YPOUHOH CUCTEMBI OOY4eHHs, U HampaBJIeHHAsl HA JOCTH)KCHUE IIIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI 00pa3oBaTelIbHBIX MPOTPAaMM OCHOBHOTO oOmiero oOpa3oBanus. Peanmmzanus paboueit
MPOrpaMMBbI 3aHSTUIl BHEYPOUHOU NEATENBHOCTH MO (Pu3uke «IKCIEpUMEHTaNbHas PU3UKa M pelleHue
3a/1au» CcrocoOCTBYeT OOMIEMHTEIUIEKTYallbHOMY HAMpPaBICHUIO PAa3BUTHIO JHUYHOCTH OOyJarommxcs 8-X
KJIACCOB.

Oduznyeckoe oOpa3oBaHHE B CHUCTeME OOIIEr0o W CpeaHero oOpa3oBaHUs 3aHUMAET OJHO U3
BEIYIIUX MECT. SIBISsACH PyHIAMEHTOM HaydHOTO MUPONOHUMAaHHUS, OHO CHOCOOCTBYET (hOPMUPOBAHHIO
3HaHUI 00 OCHOBHBIX METOJIaX HAy4YHOTO MO3HAHMs OKPY)KAIOLIEro MHUpa, (pyHIaMEHTAJIbHBIX HAayYHBIX
TEOpUil U 3aKOHOMEpHOCTEH, (POpPMUpPYET y ydYalUXCs YMEHHs MCCIeIoBaTh M OOBACHATH SBJICHUS
HIPUPOJBI U TEXHHUKH.

Kak mkonpHbI npeaMeT, Gu3uka 06JalaeT OrpOMHBIM T'YMAaHUTapHBIM MOTEHIIMAJIOM, OHA



aKTUBHO (DOpPMHUPYET MHTEJUIEKTYaTIbHbIE M MUPOBO33pEHYECKHE KadecTBa JnuHOCTU. Juddepenimanms
NpearnojaraeT TaKyl0 OpraHU3alMIo Ipolecca OOy4eHHUs, KOTOpas YYUTHIBACT HWHAMBHUIYyaJIbHbIC
O0COOEHHOCTH yYalllUXCs, MX CIIOCOOHOCTH W HMHTEPEChl, JUYHOCTHBIM  ombIT.  Juddepennmanms
oOy4yeHuss (QU3MKE MO3BOJSIET, C OJHOW CTOPOHBI, OOECIeYnTh Oa30BYIO MOATOTOBKY, C JPYro -
YIOBJIETBOPUTH MOTPEOHOCTU KAXKIOr0, KTO MNPOSBISET HMHTEPEC M CIOCOOHOCTH K MPEAMETY U
BBIXOJIUT 32 PAMKH M3Y4eHUs (PU3UKH B IIKOJHHOM Kypce.

2. Heam kypca

Onupasch Ha UHIUBUIYalbHbIE 00pa30BaTENIbHbBIE 3aIIPOCHl M CLIOCOOHOCTH KaXKJI0T0 peOeHKa IpH
peali3ali TPOTrpaMMbl BHEYPOUHOU JEATENBbHOCTH 10 (u3uke «OKCIEpUMEHTaIbHAs (U3UKA |
pelieHre 3ajay», MOXXHO JOCTUYb OCHOBHOM LeJIH - Pa3BUTh Yy O0y4YalOIIMXCH CTpeMJIeHHe K
AajibHeIIeMy  CaMOONpedeJIeHUI0,  MHTE/IEKTYaJbHOH,  HAy4YHOM " NMPaKTHYEeCKOM
CaMOCTOSITEIbHOCTH, IO3HABATEIbHONH AKTMBHOCTH.

JlanHasi mporpamma MO3BOJIIET OOYy4YaloOIIMMCS O3HAKOMUTHCS C METOJMKOM OpraHu3allud |
MIPOBEJIEHUS]  BKCIIEPUMEHTAIIbHO-UCCIIEI0BATENbCKOW  JAESITEIbHOCTH B COBPEMEHHOM  yueOHOM
npoiriecce o (uU3uKe, 03HAKOMUTHCS CO MHOTHMU MHTEPECHBIMH BOTIpOCaMU (DM3HKK HA JTAHHOM 3Tarie
00y4eHMsI, BBIXOAAIIMMH 32 PAMKHU IIKOJHHOW MPOTPaMMBbl, PACHIUPHUTH IIEJIOCTHOE MPEICTABIICHHE O
nmpobsieMe JaHHOW HayKd. OKCIEpUMEHTAJIbHAs JACSITEIBHOCTh OyleT CrmocoOCTBOBATh Pa3BUTHIO
MBICIIUTENBHBIX ONEpaluii U 0OLIEMY UHTEIUIEKTYaJTbHOMY Pa3BUTHIO.

He menee BaxHBIM (pakTOpPOM peanu3aluyd JAaHHOW TPOTPaMMBbI SBISIETCS CTPEMJICHHE Pa3BUTh Yy
yUaluxcs yMEHHME CaMOCTOSTENIbHO paboTaTh, AymaTh, SKCIIEPUMEHTHPOBATh B YCIOBUAX MIKOJIbHOU
nabopaTopuM, a TaKXe COBEpIIEHCTBOBAaTh HABBIKM apryMEHTAllUW COOCTBEHHOW TO3MIMU IO
onpenenéHHeiM BompocaMm. CojepxaHue MPOrpaMMbl COOTBETCTBYET IMO3HABATEIbHBIM BO3MOKHOCTSIM
IIKOJIBHUKOB M TNPEAOCTABISIET UM BO3MOXHOCTh pabOTaTh Ha YpPOBHE MOBBIIICHHBIX TpeOOBAaHUM,
pa3BuBas yueOHyr0 MoTuBaiuio. ConepkaHue 3aHATUA BHEYPOUHOW JEATEIHHOCTH MPEACTABISET COOOM
BBEJICHUE B MHUp JKCIEPUMEHTAIbHOM (PU3MKH, B KOTOPOM YdallMecs CTaHYyT HCCIeJoBaTeNsIMU U
Hay4yaThCsl MO3HABaTh OKPYXKAIOUIUII UX MHUP, TO €CTb OCBOSIT OCHOBHBIE METO/Ibl HAYYHOI'O Mo3HaHMs. B
YCIIOBUAX pealn3aluu o0pa3oBaTeNIbHOM MPOrpaMMbl IIUPOKO HCIOJIb3YIOTCA METOJAbl y4eOHOro,
HCCIE0BATEILCKOTO, TMPOOJIEMHOTO OJKCIIepuMeHTa. PeOEHOK B mporiecce IMO3HaAHUS, MpHoOpeTas
YYBCTBEHHBIN (()EHOMEHOJOTUYECKHIT) OTBIT, MIEPEKUBACT MOJyYECHHBIE OIIYIIEHUS U BICYATICHUS. DTU
MepeKUBaHUs MPOOYXKAAIOT U MOOYKIaloT mpouecc MbinuieHus. Crenududeckas Gopma opraHuzanuu
MO3BOJISIET YYal[UMCSl 03HAKOMUTBCS CO MHOTHMH HHTEPECHBIMH BOIpOocaMu (PU3MKU Ha JaHHOM dTame
oOyueHus, BBIXOJSAIIMMH 32 PAMKH HIKOJBHON MPOrpaMMbl, PACIIUPHUTh LEIOCTHOE MPEACTaBICHHE O
npobneme AaHHOM Hayku. JleTw mnony4aroT NpoQeccHOHAIbHBIE HAaBBIKH, KOTOpPbIE CIOCOOCTBYIOT
MabHENIEN COLUAIILHON afanTaluid B OOIIECTBE.

Ilenvro TpOrpaMMBbl 3aHATUN BHEYPOUHOH JAeATedbHOCTH Mo ¢u3nke «IKCIepuMeHTalIbHas
¢busnKa 1 peleHue 3a1au», Uid yJammxcs 8-X KIaccoB SIBISIFOTCS:

* pa3BUTHE Yy YyYalIUXCAd I[103HABATEIbHBIX MHTEPECOB, MHTEUIEKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEH B MpOIECCe PELICHUs] MPAKTUYECKUX 3a/lad M CaMOCTOSITENIbHOTO MPUOOpPETEHHS] HOBBIX
3HAHUH;

* (dopMHpOBaHHE U PA3BUTHE Yy y4aIIMXCS KIIOYEBBIX KOMIETEHIIMH: y4eOHO-II03HABATEIbHbIX,
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX, COIMANBHBIX, U KaK CJIEJACTBHE KOMIIETEHIIMH JHYHOCTHOTO
CaMOCOBEPILIEHCTBOBAHMS;

* (dopMHUpOBaHHE TPEIMETHBIX U METAlPEIMETHBIX PE3yNbTaTOB OOYYEHHs, YHHBEPCATbHBIX
y4eOHBIX JIEHCTBUI;



* BOCIHMTAaHUE TBOPUYECKOH JIMYHOCTH, CIIOCOOHON K OCBOCHHIO MEPEJIOBBIX TEXHOJIOTHH U
CO3/IAaHUI0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIIBUIKECHUIO HOBBIX HJICH U MPOEKTOB;
* peanuzanus JACATEIHLHOCTHOTO MOJAX0Ja K MPEAMETHOMY OOyUYEHHUIO Ha 3aHATHSIX BHEYPOUHOM
JESITEITILHOCTH TI0 (PU3HKE.
Oco0eHHOCTBI0O BHEYPOUHOU JEATEIBHOCTH 1O (PU3HKE B paMKax KPY>KKOBOU PaOOTHI SIBISETCA
TO, YTO OHA HAMpaBJeHA Ha JOCTKCHUE OOYYAIONIMMHUCS B OOJIBIICH CTENCHW JUYHOCTHBIX H
METaIPeAMETHBIX PE3YJIbTAaTOB.

3. 3agaum Kypca

Jns peanusanuu 1ele Kypca TpeOyeTcs pelIeHHe KOHKPETHBIX IPAKTUUCCKUX 3a1ad.
OCHOBHBIC 33JaY¥ BHEYPOUHOU JICSITCILHOCTH MO (QU3UKU:

*  BBIBJICHHE UHTEPECOB, CKIIOHHOCTEH, CITOCOOHOCTEN, BO3MOXKHOCTEH, yHaIuxcs K
pPa3TUIHBIMBHIAM JICSITETLHOCTH;

« (opMHpOBaHUE TIPEJICTABICHHUS O SBICHHUSIX M 3aKOHAX OKPYXKAIOMIETO MHpa, C
KOTOPBIMH IITKOJILHUKH CTAJIKUBAIOTCS B MTOBCEIHEBHOM KU3HU;

« (opMHEpOBaHHE MPEACTABICHUS O HAYYHOM METOJE MO3HAHUS,

s pa3BHUTHE WHTEpPeca K HCCISA0BATEIIHLCKOMN AeSITEeIbHOCTH,

* pa3BHUTHE OIBITA TBOPYECCKOW JCATECIBHOCTH, TBOPUYECCKHX CIIOCOOHOCTEH;

* pa3BHUTHEC HABBIKOB OPraHU3AIlMN HAYYHOT'O TPYJa, pabOTHI CO CIIOBapsIMH U

SHITUKJIONEIUSIMHU;

* CO3/IaHWE YCJIOBUH JJI pealu3allidl BO BHEYPOYHOE BpPEeMs IMPHUOOPETESHHBIX
YHHBEPCAIIBHBIX YUYCOHBIX JICHCTBUH B YPOUHOE BpEMSI,;

*  pa3BHUTHE OIbITa HEHOPMATILHOTO OOIIEHHSI, B3AUMOICHCTBUS, COTPYAHUYECTBA; [
paciImpeHre paMoK OOIIEHUsI C COIMYMOM;

« (opmMupoBaHuE HABBIKOB TMOCTPOCHUS (PU3UYECKUX MOJECICH U OINPEACICHHS TPaHHI[ UX
MMPUMEHUMOCTH,

* COBEpPIICHCTBOBAHWE YMEHHU TMPHUMEHSATH 3HAHUA MO (Ppu3uke sl OOBSICHECHUS SIBICHHUI
MPHUPOJIBI, CBOMCTB BEIIECTBA, pEIICHUsS (U3MYSCKUX 3aJ7lad, CAMOCTOSITEIILHOTO MPUOOPETCHUS WU
OIICHKM HOBOHW wHpopMaruu  (PU3NUECKOTO  COACp)KAHUS, HCIOJIb30BaHUS  COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJIOTHH;

* HCIIOJIb30BAaHHE MPUOOPETEHHBIX 3HAHWM W YMEHUH JJId pEIICHHS NPaKTHYECKHUX,

JKU3HCHHBIX
3a1a4;

e BKJIIOYCHHE y4YaIIUXCS B Pa3HOOOpPaA3HYIO JESITEIBbHOCTh: TCOPETUYECKYIO, IPAKTUYECKYIO,
aHAJIMTUYECKYIO, TOUCKOBYIO;

* BbIpa0OTKAa TMOKUX YMEHHUU NMEPEHOCUTh 3HAHUSI U HABBIKM HAa HOBBIE (HOpMBI yueOHOM

paboThI;

* pa3BUTHE COOOPA3UTEILHOCTH M OBICTPOTHI  PEAKIIUM IPU PEIISHUH HOBBIX
Pa3IUYHBIX PU3UUECKUX 3aJ1a4, CBA3aHHBIX C MPAKTHYECKON AEATEIbHOCTBIO.

4. Metoabl 00yyeHus U (GopMbI OPraHNU3ALNHM IeSITEJIbHOCTH 00y4alouuxcst

Peanuzamuss mporpamMMmbl BHEYpOUHOU AestenbHOCTH «Dusnka B 3a7ayax U IKCIEPUMEHTAX»

NpeanojaraeT HWHAWBUIYAJIbHYIO U TPYINNOBYIO paboTy oOydaromuxcs, IUIaHUPOBAHUE |
MPOBEICHUE HCCIIEIOBATEIBLCKOTO JKCIIEPUMEHTa, CAaMOCTOSITEIbHBIM cOOp MaHHBIX ISl PEIICHUS
MPAaKTUUECKUX 3ajJlad, aHalIu3 U OIEHKY MOJYYEHHBIX pe3yibTaTOB, W3TOTOBJIEHHE MOCOOWN H
mogenei. [Iporpamma mpemycMaTpuBaeT HE TOJNBKO oOOydaroliue U pa3BUBAIOIIME LENH, €&
peanuzanusi CIOCOOCTBYET BOCIUTAHUIO TBOPYECKOW JIMYHOCTU C AKTUBHOM JKU3HEHHOW MO3UIIMEH.
Bricokux pe3ynbTaToB MOTYT JAOCTHYH B JAHHOM CIy4yae HE TOJbKO YYEHHKH C XOPOIIEH MIKOIbHOU
yCIIEBAEMOCThIO, HO W BCE IMENCyCTPeMIIEHHBIE aKTUBHBIE pebsATa, YXKe CAeNaBIIUE CBOU
npodeccuoHanbHBIN BBIOOP.

5. Ilnmanupyemble pe3yJibTAThI

JlocTikeHre TUIAHUPYEMBIX pE3yJabTaTOB B OCHOBHOW IIIKOJIE TIPOMCXOJUT B  KOMILJIEKCE

WCIOJIb30BAHUS YETHIPEX MEXIUCIUILTUHAPHBIX yueOHBIX mporpaMMm («DopmupoBaHue YHHUBEPCATbHBIX



y4eOHbIX aedcTBuil»y, «PopmupoBanue HWKT-xommerentHOocTH o0Oydarommxcs», «OCHOBBI yueOHO-
UCCIIEIOBATENICKOM M TPOEKTHON JAeATeNbHOCTHY», «OCHOBBI CMBICIOBOTO UTEHHS M paboOThl C
TEKCTOM») U Y4EOHBIX IMPOrpaMM IO BCEeM mpeaMeraMm, B ToM umcie mo ¢usuke. Ilocie uzyueHus
[IPOrpaMMbl  BHEYPOUHOM  JI€ATENBHOCTH  «OKCIIEpUMEHTaJIbHAs (u3MKa U  peleHue 3axau»
oOyuJaromuecs:

* CHUCTEMATH3UPYIOT TEOPETUYECKHUE 3HAHMS M yMEHUS [0 pElIeHUIO CTaHJapTHBIX,
HECTaH/IAPTHBIX, TEXHUYECKUX U OJMMIIMAJHBIX 3a/1a4 pa3IMuHbIMU METOJAMU;

* BBIPA0OTAIOT MHIMBHUIYAIbHBIH CTWIb pelIeHHs (PU3NYECKHX 3a/ad,

* COBEPLUEHCTBYIOT YMEHMsI Ha IPAKTUKE I10JIb30BaTbCcs MpUOOpaMy, MNPOBOJAUTH HU3MEPEHUs
¢u3nyecKux BENUYMH (ONPENeNATh LEHYy JAEJCHUs, CHUMAaThb MOKa3aHus, cOOJII0/aTh MpaBUiia TEXHUKHU
0€30TMacHOCTH);

* HaydaTcsl INOJb30BaThCS NMPUOOpPaMH, C KOTOPHIMU HE CTaJKMBAIOTCA Ha YpoKax (HU3UKH B
OCHOBHOM IIIKOJIE;

* pa3paboTalOT M CKOHCTPYUPYIOT MPUOOpPHI U MOJENH Ul MOCHenyoueld paboTel B KaOMHETE
bu3uku.

* COBEpIIEHCTBYIOT HaBbIKM THCbBbMEHHOM W YCTHOM pedd B TMpollecce  HaluCaHUs
HCCIIEIOBATENIbCKUX PA0OT, MHCTPYKUMN K BBIMOJTHEHHBIM MOJIENSIM M MpUOOpam, NMpU BBICTYIJICHUSX Ha
HAy4YHO - IPAKTHUYECKUX KOH(EPEHIUAX Pa3INYHbIX YPOBHEH.

* ONpeNeNsT JAajbHeillllee HampaBlIeHWE pPa3BUTHS CBOMX CHOCOOHOCTEH, cdepy HaydHBIX
HMHTEPECOB, OIpPENENATCS ¢ BHIOOPOM JallbHENIIEro 00pa3oBaTeIbHOTO MapLIpyTa, JalbHEUIIEro mpoduist
oOyueHus B cTapiieil mkosie.

Ilpeomemmnvimu pesynvmamamu NpOrpaMMbl BHEYPOUHOM NEATCIBHOCTH SBJISIOTCS:

1. ymeHue mOJIB30BaTHCSA METOJAMU HAy4YHOIO T[O3HaHMs, MPOBOJUTH HAOIIOAEHUS,
IUTAHUPOBATh U MIPOBOAUTH IKCIIEPUMEHTHI, 00pabaThIBaTh PE3yJIbTaThl U3MEPEHUN;

2. HAY4YUTBCS IOJIb30BATbCSl M3MEPUTENIBHBIMU IMPUOOpaMH (BECBl, TUHAMOMETP, TEPMOMETP),
coOMpaTh HECIO0XKHBIE HKCIIEPUMEHTAIBHBIE YCTAHOBKU JJIsl IIPOBEJCHUS MPOCTEHUIINX OIBITOB;

3. pa3BUTHE DJIEMEHTOB TEOPETUYECKOrO0 MBIIUIEHUs Ha OCHOBE (DOPMHPOBAHUSA yMEHHIt
yCTaHaBJIMBATh (DaKThl, BBIJAEIATH IVIABHOE B H3y4aeMOM SIBJICHHUHU, BBIABIATH IPUYUHHOCIEICTBEHHBIE
CBSI3M MEXIY BEJIMYMHAMM, KOTOpBIE €r0 XapaKTepU3yIOT, BBIIBUTATh THUIOTE3bl, (OPMYIUPOBATH
BBIBOJIBI;

4. pa3BUTHE KOMMYHHUKATHBHBIX YMEHHUI: NOKIAAbIBATh O PE3yJIbTaTaX JKCIEPUMEHTa, KPaTKO H
TOYHO OTBE€YaThb Ha BOIPOCHl, UCIOJIL30BaTh CIPABOYHYIO JIMTEPAaTypy M JPYrHe MCTOYHUKHU
nHpopMaIuu.

Memanpeomemnvimu pe3ynvbmamamu IPOrpaMMbl BHEYPOUHOU JEATENBHOCTH SBISIOTCSA:

1. oBiageHHE HaBBIKAMH CAMOCTOSATEIBHOTO MPHUOOPETEHUS HOBBIX 3HAHUM, OpraHU3aLUU
y4eOHOI 1eATeNIbHOCTH, IIOCTAHOBKY 1ieJIeH, MJIaHUPOBAaHUS, CAMOKOHTPOJISI U OLIEHKU pe3yJbTaTOB CBOEH
JESITEIbHOCTH, YMEHUSAMHU MPEIBUIETh BO3MOKHBIE PE3Y/IbTAaThl CBOUX JCUCTBUIA;

2. mnpuoOpeTeHHe OINbITa CaMOCTOATENBHOIO IIOMCKAa aHauu3a M oTOopa HHpOpManuu ¢
UCIOJb30BAHUEM DA3JIMYHBIX MCTOYHMKOB M HOBBIX HH(MOPMALMOHHBIX TEXHOJIOTUH JUIl pelleHUs
9KCIEPUMEHTAIBHBIX 3a/1a4;

3.  (dopmupoBaHue yMeHUH pabOTaTh B IPYIIE C BBIMOIHEHUEM PA3IMYHBIX COLMATBHBIX POJIEH,
MPEJCTaBIATh U OTCTauBaTh CBOM B3IVIAJBI U YOEIKICHHUS, BECTH AUCKYCCHUIO;

4. OBIaJEHUE DKCIEPUMEHTAIbHBIMU METOJAaMHU pEIIECHUs 3ajaad.

Juunocmuvimu pezyronuwimamu NpOrpaMMbl BHEYPOUHOW JESATEIBHOCTH SIBJISIOTCS:

1.  chopMHPOBAaHHOCTH IO3HABATENIbHBIX HMHTEPECOB, HHTEIUIEKTYaJbHBIX U
TBOPYECKUXCIIOCOOHOCTEN ydaIuxcs;
2.  CaMOCTOSITEJIbHOCTh B NMPUOOPETEHUM HOBBIX 3HAHUN M MPAKTHUYECKHX YMEHMIA;
3.  mpuoOpeTeHHe YMEHHUs CTaBUTh Nepes] co00i mo3HaBaTeIbHbIE 1M, BBIIBUTATh TUIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHUS;
4.  mpuoOpeTeHHue MOJI0KUTEIILHOTO YMOLIMOHATIBHOTO OTHOIICHHUS K OKpYXKarolel npupoae u

caMOMy cebe Kak 4acTu IpUpOabI.



6. Cnoco0bl OlleHKH YPOBHS IOCTHKEHHSI 00YyYAIOIINXCH

KadyecTBO TOATOTOBIEHHOCTH YYalIUXCS OIPEAEISIECTCS KaueCTBOM BBITIOJHEHHBIX HMH PpadoT.
KpureprieMm OIEHKM B JaHHOM Clydae SIBJIISIETCS CTENECHb OBJIAJCHHUS HABBIKAMU  PaOOTHI,
CaMOCTOSITEIIbHOCTh ¥ 3aKOHUYEHHOCTH Pa0OTHI, TIIATEIHOCTh SKCIEPUMEHTA, HAYYHOCTh MPEAIaracMoro
pemieHust MpoOJeMbl, BHEINIHWH BHJI M KadecTBO pabOThl NpuOOpa WIM MOJETH, COOTBETCTBHUE
HCCIIEA0BATEIbCKON paboThl TpeOyeMbIM HOPMaM M MpaBujaM 0(OpPMIICHHS.

[MoompurensHON GOPMOI OLIEHKH Tpy/Ja ydalluXcs SBISIETCS IEMOHCTpAIUs paboT, BHIOTHEHHBIX
YUYAIIUMUCS W BBICTYIUICHHE C pe3ylIbTaTaMH WCCIEAOBAaHUN TMepea pPa3IuYHbIMUA ayAuTOpUsSMH (B
Kjacce, B CTApIIMX M MIAIIIUX KIAccaxX, YYUTEISIMH, IeJaroraMH JOTIOJIHUTEIBHOTO 0Opa3oBaHUs)
BHYTpH
HIKOJIBI.

Pabora ¢ yueOHBIM MaTepHaioM pa3HOOOpa3HBIX (OPM JIaeT BO3MOKHOCTh KaKJIOMY MX y4alllUXCs
MPOSIBUTh CBOU CHOCOOHOCTH (B 00JIACTH CHCTEMAaTU3allMM TEOPETUUYECKUX 3HAHUMU, B 00JaCTU pelieHus
CTaHJAPTHBIX 3a7a4, B OOJIACTH pEIIeHWs HECTaHAAPTHBIX 3a/a4, B OOJACTH WCCIENI0BATEIBCKON
pabotel U T.A.). CuTyanuu ycmexa, CO3JAIONIUe TOJOXKUTEIbHYI0 MOTHBAIMIO K JCSITEIbHOCTH,
SIBIISTFOTCS] BAKHBIM (DaKTOPOM pPa3BUTHUSI TBOPUYECKHX W TIO3HABATENBHBIX CIIOCOOHOCTEH yJaluxcsl.

7. Copaep:xxaHue NpOrpaMMbl

Cooepircanue uzyuaemozo Kypca 6 8
Kacce

1. TensioBble siBjieHus (14 u)

TemnoBoe nBuxkenue. Tepmometp. CBsA3b TeMIlepaTyphl Te€a CO CKOPOCTHIO IBKEHHUSI €70 MOJIEKYIL.
Buyrpennsis sHeprus. Jlpa crmocoba M3MEHEHHsS BHYTPEHHEW SHeprum: pabora W Teruionepenada. Bumsl
TeIUIoNepe1auH.

KonunuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BEIIECTBA. Y AeTbHAs TEIIOTa CrOpaHus

TOIUIMBA.3aKOH COXpPAaHEHHS SHEPTUU B MEXaHWYECKUX U TEIJIOBBIX IMpoLeccax.

2. HN3MeHeHHe arperaTHbIX cocTosinuii Bemecrna (10 1)

[InaBnenue u orBepAeBaHue Te. TeMieparypa MiaBieHus. Y AeIbHas TEIUIOTAa IJIaBJICHHUSL.

Ucnapenue n konaeHcanus. OTHOCHUTENbHAsI BJIAXXHOCTh BO3JlyXa M €€ M3MEpEHUE.

[Tcuxpomerp.

Kunenue. Temneparypa kureHusi. 3aBUCUMOCTb TEMIIEPATyphl KUIEHUS OT JaBIICHUS.

VY aenpHasATEIIOTa MapoOOpa30BaHUSI.

OObsicHeHHnEe HM3MEHEHHI arperaTHbhIX COCTOSHUM BEIIeCTBa Ha OCHOBE MOJICKYJISIPHO-KMHETHUECKUX
MPEACTABICHUM.

[IpeoOpa3oBanust S3HEPTUHU B TEIUIOBLIX MalIMHaxX. /[Burarens BHyTpeHHero cropanus. [laposas
TypOuHa. XOJOIUIbHUK. DKOJIOTUYECKHE MPOOIEMBbl MCIOIB30BaHUS TEIIOBBIX MAIIIHMH.

3. DuiekTpuueckne siBjenus (29 1)
Onektpusanust  Ted. J[Ba poma 3IEKTpUYECKHX — 3apsaoB.  [IpOBOIHHKH,
MOJYIPOBOJAHUKH.  B3auMoeiCTBHE 3apsDKEHHBIX — TEl. JIMRJIEKTPUKHU U DJIEKTPUIECKOE

QJICKTPUYIECCKOTO 3apsa. moJie. 3aKoH COXPAaHCHUSA



JIUCKPETHOCTh 3JIEKTPUYECKOro 3apsiga. DiaeKTpoH. CTpOCHHUE aTOMOB.

OnexTpuueckuil TOK. ['anbBaHMYECKHE  3IEMEHTBl.  AKKYMYJISTOPHI.

DneKTpuuecKoe HanmpsoKkeHne. BombTmerp.
DNeKTPU4eCKOe COINPOTUBIICHHE.
3axkoH OMa Juisl yyacTKa 3JIEKTPUUYECKOH Liemu.

OJleKTpUYecKast  IeMb.
OnexTpuueckuil TOK B MeTauiax. Hocurenw sieKTpUYECKMX 3apsiioB B IOJIYNPOBOAHMKAX, Ta3ax H
pactBopax auekTposuToB. [lomynpoBogHukoBeie mpudopel. Cuiia Toka. AMIEpPMETD.

VY nensHoe conporusieHue. Peocrarsl. IlocnenoBarenbHoe U MapajuieIbHOE COCIMHEHUS IPOBOAHUKOB.
PaboTa u MomHOCTh TOKa. KOJIMYECTBO TEMJIOTHI, BBIACISAEMOE MPOBOJHUKOM C TOKOM. CUeTdmk
ANIEKTpUYecKoi 3Hepruu. Jlamma HakaiauBaHUsS. DJIeKTpoHarpeBarTenbHble Tpubopsl. Pacuer

AJIEKTPOIHEPI UM,

noTpebssieMoil OBITOBBIMU 3niekTponpubopamu. KopoTtkoe 3ambikanue. [lnaBkue mnpenoxpaHUTENH.

4. DJIeKTPOMArHUTHbBIE siBJIeHUu (7 1)

MaruutHoe nose Toka. DJIEKTPOMAarHuThl U uUX npuMmeHeHue. IlocrossHHble MarHuThl. MaruutHoe
nosnie3eMin. JleficTBUE MarHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM. DJIEKTpoABUTareib. JMHaMUK u
MHUKpPO(OH.

5. CBeroBble siBjieHus (10 4)

Hctounuku ceera. [IpsMonuHeliHOE pacipoCTpaHEHHE CBETA.
Otpaxenus ceta. 3akoH oTpakeHus. [lmockoe 3epkaio.
[Ipenomnenue cBera.

JIunza. @okycHoe paccrosiHue JTUH3BL. [locTpoeHne M300pakeHHi, TaBaeMbIX TOHKOW JMH3OM.
OnTtuueckas cuia JUH3BL. [71a3 kak onTudeckas cucreMa. ONTUYECKHE MPUOOPHI.

8. KanenaapHo-temMaTnuyeckoe miaaHupoBanue (1 roa ooy4yeHusi)

Ne Kou- IIpakTnyec
3aHsd Tema BO -Kas
THS 3aHATHA yacoB | padora

1. BBonnoe 3anstue. MHCTpyKTaxk MO TEXHHKE OE30MAaCHOCTH. 1

TenioBble siBjaenust (14 )

2. [Ipaktnueckas pabora Ne 1 «MccrnenoBanue U3MEHEHHsI CO BPEeMEHEM 1 1
TEeMIIepPaTyphbl OCTHIBAIOIIEH BOJIBI».

3. | Pemenue 3amau Ha Temy «/3MeHeHMe BHYTpeHHEH sHepruu, padoTay. 1 1

4. | Pewenue 3agau Ha Temy «/3MeHeHHE BHYTpPEHHEH SHEpruw, 1 2
TeIuIonepe1avya.

5. | IIpakrtnueckas padora Ne 2 «/3ydeHne BbIBETPUBAHUS BOJIbI C TEUCHUEM 2 2
BpEMEHI»

6. OkcniepumeHTanbHas padota Ne 1 «MccnenoBanne amopdHBIX TeEm» 1 2

HN3meHeHHe arperaTHbIX COCTOsTHUIT BemecTBa (10
1)

7. OkcnepuMeHTanbHast padoTa Ne 2 «MccnenoBanue Temneparypsl 1 1
IUTaBJICHUSI U OTBEPJICBAHMSD)

8. OkcnepuMeHTanbHast pabota Ne 3 «lMccnenoBaHue BIQXHOCTU 1 1
BO3/yXa»

9. OkcnepuMeHTanbHast padota Ne 4 «3aBUCHUMOCTb TEMIIEPATypPbI 1 1
KUTICHUSIOT JaBJICHUS

10. | Pemenue 3amau Ha TeMy «YielbHas TEIJOTa MapooOpa3oBaHUs 1 2




11.

Pemrenne 3agau Ha temy « KIIJI TeruioBbIX ABUTATENEH »

DuekTpuuyeckue siBjaeHus (29 u)

12. | DOkcnepumenTanpHas padora Ne 5 «MccnenoBanue >IEKTPUIECKOTO
TIOJISD)

13. | Pemenue 3amay Ha TeMy «DJEKTpUYECKasi LEMb U €€ COCTaBHBIC
JacTH»

14. | OkcnepumenTtanpHas padota Ne 6 «ccnenoBanue 3IEKTPUUIECKOTO
ToKa.[ 'aJlbBaHUYECKUE 3JIEMEHTBI, AKKYMYJIATOPBI»

15. | Ipaktuyeckas pabora Ne 3 «/3roToBIEHHE AIIEKTPOCKOIIA

16. | DkcrepumenTtanpHas padbota Ne 7 «VccnenoBanne AIEKTPUIECKON
LENn»

17. | Pemenne 3amau Ha Temy « Cuia Toka. AMIEpMeTp»

18. | Pemrenne 3amad Ha Temy «DJEKTPHUYECKOE HampspkeHue. BoibTmerpy»

19. | Pemrenne 3amad Ha TeMy « DJEKTPHUECKOTO COMPOTHUBIICHHE)

20. | Pemenne 3amau Ha TeMy «OrmpesesieHne mapaMeTpoB AICKTPUICCKOM
Lenu MpH MOCIEeI0BAaTeIbHOM U TapaieIbHOM COEIUHEHUU
MIPOBOHUKOBY

21. | Pemenue 3amay Ha Temy «PacyeT pabOThI U MOIIHOCTH TOKa»

22. | DkcnepuMeHTanbHas padoTa Ne 8 «lccrnemoBanue KOJIMYECTBA
TEIUIOTHI, BBIIEISIEMOE IPOBOJIHUKOM C TOKOM»

23. | Tlpaktuueckas pabotra Ne 4 «lcciemoBaHue JTamibl HaKaTHBAHUS

24. | DkcnepuMenTanbHas padota Ne 9 «KopoTkoe 3amMbIKaHUE U €ro
nocnencteus. [1naBkue npegoxpaHuTenn

25. | Pemenue 3ama4 Ha TeMy «Pacder anekTpos’Hepruu, noTpedseMoi
OBITOBBIMHU DJIEKTPOIIPUOOPAMI»

JJIeKTpOMArHuTHbIE siBJieHus (7 4)

26. | DkcnepumenTanbHas padora Ne 10 «MccnenqoBanue MarHUTHOTO TOJIS
TOKa»

27. | DxcnepumenTtanbHas pabora Ne 11 «/lelicTBue MarHMTHOro MOJS Ha

IMPpOBOAHUK C TOKOM >




28. | Ilpaktuyeckas pabora Ne 5 «MccnenoBanue mpuHIUNA IeHCTBUS 1 1

JTMHAMUKa U MUKpPO(OHa»
CgertoBble siBjienus (10
1)

29. | Ilpaktuueckas pabora Ne 6 «MccnemoBaHue OTpakeHUS CBETA. 1 1
3akoHoTpaxenus. [lnockoe 3epkanoy»

30. | DkcnepumenTanbaas padora Ne 12 «MccienoBaHue 3akoHa 1 2
MPEIOMIICHHUST CBETa»

31. | Pemenue 3amau Ha Temy «PacueT (OKYCHOTO pacCTOSHHS JIMH3BD) 1

32. | Ilpakruueckas padota Ne 7 «IlocTpoenne m300pakeHnH, TaBaeMbIX 1 1
TOHKOW JIMH301»

33. | IIpaktuueckas pabora Ne 8 «Onrudeckne nmpuOOpsl B TPUPOICH. 1 1

UTOIO: 34 36

9. UndopMalIHOHHO - METOAHYECKOE 00ecTieueHne

1. BuHeypouHas IeATEILHOCTh NIKOJLHUKOB. METOMNIECKUN KOHCTPYKTOP: TTOCOOUE I yauTes/
J.B. I'puropreB , I1.B. CremanoB. - M.: IlpocBemenne, 2011. - 223 c. -. (CranmapThl BTOPOTO
MTOKOJICHUS).

2. BueypouHnas pestenbHOCTh. [IprMepHBIN T1aH BHEYPOUHOU AESITEIBHOCTH B OCHOBHOM IIIKOJIE:
nocobue misa yuutens/. B.I1. Crenmanos, [[.B. I'puropseB - M.: Ilpocsemienue, 2014. - 200 c. -.
(CranmapTsl BTOPOTO TOKOJICHUS).

3. Paboume mporpammbl. dPusmka. 7-9 kmaccel: ydeOHO-mMeToaMueckoe mocobue/coct. E.H.
Tuxonosa.-M.:[Ipoda, 2013.-398 c.

4. DenepanbHBI TOCYAAPCTBEHHBIM CTaHAApT oOLIEro 00pa3oBaHUsS BTOPOTO IMOKOJICHUS:
nesaTenbHOCTHBIN moaxo [Tekcr]: meromuueckue pekomenmaiuu. B 3 4. Yacte 1/ C.B.Ananunuesna;
mon o6m. Pen. T.d.Ecenkomoii, B.B. 3apybunoii, aBT. Bceryn. Cr. B.B. 3apyOuna-YinbpsHOBCK:
YUIIKIIPO, 2010. - 84 .

5. 3anumarenwsHas ¢usmka. [lepenpman S.U. - M. : Hayka, 1972.

6. Xouy ObiTe Kynubunsim. Dnpmanckuit 1.U. - M. : PULl MK/, 2002.

7. ®usuka s yBiedeHHbIX. Kubanbuenko A.Sl., Kubampuenko M.A- PoctoB H//l. @ «DeHUKCY,
2005.

8. Kak cratp yueHbiM. 3aHaTusa no ¢usuke ais crapuiekiaccHukoB. A.B. Xyropckuii, JL.H.
Xyrtopckuii, 1.C. Macnos. -M.: I'no6yc, 2008.

9. ®poHTanbHbIe Tab0paTOpHBIC 3aHATHA 10 (pr3uke B 7-11 Kiraccax o0OmieoOpa3oBaTeIbHBIX
yupexaenuit: Kuura mns yuutens./mon pen. B.A Bbypasa, I'.I'. Hukudoposa. -M. : [Ipocsemienue,
1996.

10. PenepanbHbIl TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIM cTaHAApT [DJIEKTPOHHBIA pecypc]. -
Pexxum mocrtyma: http://standart.edu/catalog.aspx?Catalog=227

11. Caiit MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanun// opunuanbHblii CalT. -

Pexxum nmoctyma: http://MuHOOpHaYKH.pD/

12. Meroanueckas cnyx06a. M3narensctBo «BUHOM. JlaGoparopusi 3HaHUID» [DIeKTpOHHBIN



http://standart.edu/catalog.aspx?Catalog=227

pecypc]. - Pexxum mocrtyna: http://metodist .1bz .ru/
13. UrpoBas mporpamMma Ha Jucke «/Ipakomia u 3aHMMaTelbHas

dusnka»[DnexTpoHHslid pecypce]. - Pexxum gocryma: http:// www.media
2000.ru/l )

14. Pa3BHBAIOIINE IEKTPOHHBIE UTPHI «Y MHHUKH - H3y4aeM ILIAHETY)
[DnexTpoHHbIi pecype]. - Pexxum goctyma: http:// www.russobit-m.ru//
15. ABropckas mactepckas (http://metodist .1bz .ru).

16. Anroput™mel penieHus 3amad 1o (usMKe:

festivai.lseptember.ru/articles/310656
17. ®opmupoBaHue yMEHUN YydaluXcs pewaTh (U3MUecKue 3alauu:

revolution. allbest. ru/physics/00008858 O. html
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