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IHosicHuTEeNLHAA 3aNIUCKA

HamnpasieHHoCTh IporpaMMel - udpoBas 1adbopaTopusi.

YpoBeHb MPOrpaMMBI - Oa30BBIH.

Bo3spact o6yuatomuxcs: ot 14 ner no 16 ner.

Cpoxk peanu3aruu nporpammsl: 1 rof, 34 gaca.

PaGowas  mporpamma  3aHATHH  BHEYPOYHOH  JEATENBHOCTH 1O  (U3UKE
«DKcnepuMeHTaIbHas (PU3uKa U pelieHre 3a1au» mpeiHasHaueHa Uit OpraHu3aIii BHEYPOIHON
NEeSITeTbHOCTH 00yJaromuXxcst 8§ Uitk 9 KJIaccoB.

Peasn3auus nporpamMMsl o0ecrieunBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:

1. ®enepanbhsiii 3akoH oT 29.12.2012 Ne 273-03 (pea. ot 31.07.2020) «O6 obpazoBanuu
B Poccuiickoit deneparun» (¢ u3M. u 1o1., BCTyI. B cuiny ¢ 01.09.2020).

2. IlacnopT HammoHanbHOTO npoekta «O0pa3oBanue» (yrB. npesuanymom CoBera npu
[Ipesunente PO mo crparernueckoMy pa3BUTHIO M HAI[MOHAJIBHBIM IPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16).

3. l'ocynapcrBennas nporpamma Poccuiickoit @enepanuu «Pa3zputue oOpazoBanus» (yTB.
[TocranoBnenuem IlpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPKACHUH TOCYJapCTBEHHOM mporpaMmMbl Poccuiickoit @enepanyu «Pa3Butie 00pazoBaHus».

4. Meroauyeckue pEKOMEHJAUWU TI0 CO3JaHUI0 ¥ (PYHKIMOHUPOBAHHIO B
0011e00pa3oBaTeIbHBIX OpraHU3alUsAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX
ropojiax, HEHTPOB O0Opa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBJIEHHOCTEN
(«Touka pocrtay) (YTBepkIeHbl pacmopsbkeHneM MuHucTepcTBa mpocBemieHus Poccuiickoit
®enepannu ot 12 stuBaps 2021 r. NeP-6).

5. Meroanueckne pPEKOMEHIAIMU 10 CO3JAaHUI0 ¥ (QPYHKIMOHUPOBAHUIO JETCKHUX
texHonapkoB  «KBanTtopuym» Ha 0a3ze 001meoOpa3oBaTeNbHBIX  OpraHu3anuid  (yTB.
pacniopsbkeHneM MuHHCTEepeTBa npocsenienus Poceuiickoit ®eneparun ot 12.01.2021 Ne P-4),

BHeypouHast 1esTeIbHOCTD SIBJISIETCS COCTAaBHOM 4acThi0 00pa30BaTENILHOIO Ipolecca U
0JIHOM 13 popM opraHM3anuu cB0OOOIHOTO BpeMeHU oOyuatomuxcs. B pamkax peannzanuu @I'OC
OOQO BHeypouHasi ACATEIBHOCTh - 3TO 0Opa3oBaTeNIbHAs ACSITEIBHOCTb, OCYIIECTBIIAEMas B
dopmMax, OTIMYHBIX OT YpPOUHOW CHCTeMBbl OOyYEHHUs, M HaIpaBiCHHAs Ha JOCTHKEHHUE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHSA 00pa3oBaTeNIbHBIX IIPOrpaMM OCHOBHOTO OOIIEro
oOpa3oBanus. Peanusanus paboueil mporpaMmbl 3aHATHI BHEYPOUHOU JESITEILHOCTH 10 (GU3UKE
«JKcnepuMeHTalnbHas (U3MKa U pelIeHHe 3aJauy» CIOCOOCTBYET OOIIEMHTENIeKTyaJIbHOMY
HAIPAaBJIEHUIO Pa3BUTHUIO JIMYHOCTH 00YJaIOIIUXCsl 8-X KIJIACCOB.

dusnueckoe 00pazoBaHKE B CUCTEME OOIIETO U CPeTHEr0 00pa30BaHMs 3aHUMAET OJHO U3
BEAYUIMX MecCT. SBissch (QyHIAMEHTOM HAyYHOTO MHPOIIOHUMAHHUS, OHO CIOCOOCTBYET
(dopMHpOBaHHIO 3HAHUH OO0 OCHOBHBIX METO/AaX HAYYHOTO MO3HAHUS OKPY)KAIOLIero MHpa,
(GyHIaMEHTaJIbHBIX HAy4YHBIX TEOPUH M 3aKOHOMEPHOCTEW, (POPMHUPYET Yy YHAIIUXCS YMEHMUS
UCCIIEI0BATh U OOBSICHATD SIBICHUS MPUPOJIBI U TEXHUKH.

Kax mkonbHbIN npeamer, ¢pusnka o0jasaeT OrpOMHBIM T'YMaHUTAPHBIM MOTEHIIMAIOM,
OHa AaKTMBHO (POPMHUpPYET HUHTEJUIEKTyaJbHBIE W MHMPOBO33PEHUECKHE KauecTBa JIMYHOCTH.
Huddepenumanys npeamnoyiaraeT Takylo OpraHu3alio mpoiecca 00y4eHust, KOTopasi yYuThIBaeT
UH/IMBUYyaJIbHbIE OCOOCHHOCTH YYalUXCs, UX CIIOCOOHOCTH M MHTEPECHI, JINYHOCTHBIM OIBIT.
Huddepenumanys oOyueHuss ¢u3MKe MO3BOJIIET, C OJHOM CTOPOHBI, OOecTeyuTh 0a30BYIO
HOJTOTOBKY, C JIPYroil - YJOBJETBOPUTH MOTPEOHOCTH KAXKJIOTO, KTO NMPOSBISET WHTEpEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOJUT 332 PAMKH M3y4YeHHs] (U3UKH B IIKOJIBHOM KypCe.

Hesn kypca. Onupasich Ha UHIUBHIyalbHbIE 00pa30BaTEIbHbIE 3aIIPOCH U CIOCOOHOCTH
KOKIOro pebdeHKa MpU pealu3alud MNporpaMMbl BHEYPOUHOW JEATEIbHOCTH MO (pusmke
«DKCTepUMEHTaNIbHAs (PU3UKA U PELICHUE 3a/1a49», MOKHO JJOCTHYb OCHOBHOI 11eJIH - Pa3BUTh Y
00y4almUXCcd CTpeMJIeHHEe K [JajJbHeilllleMy CaMOOIlpeleeHul0, HHTe/UIeKTYaJbHOM,
HAYYHOH U NPAKTHYECKOH CAaMOCTOATEIBbHOCTH, IO3HABATEILHON AKTHBHOCTH.



JlaHHas mporpaMma Mmo3BoJIIeT 00YJarOIUMCs 03HAKOMHUTBCS C METOJIMKOM OpraHu3aluu
U [IPOBE/ICHUS IKCIEPUMEHTAIbHO-UCCIIEI0BATENBCKON AEATENbHOCTH B COBPEMEHHOM Y4€OHOM
nporiecce 1o (HU3MKe, 03HAKOMUTHCSI CO MHOTMMHU MHTEPECHBIMU BOIPOCaMU (DU3UKH HA JAHHOM
sTane OOydyeHMsl, BBIXOAALIMMH 3a paMKH IIKOJBHOW IPOrpamMMbl, PacIIUPUThH IEIOCTHOE
npeicTaBieHue O TpolieMe MaHHOM HayKd. OKCHEpUMEHTaJbHAs JesITeIbHOCTh OyneT
CHOCOOCTBOBATh PA3BUTHIO MBICIUTENBHBIX ONlEpallUil K 00IEeMY HHTEIJIEKTYaIbHOMY Pa3BUTHIO.

He menee BaXHBIM (PaKTOpPOM peanu3aliyl JaHHOH MPOrpamMMbl SBIISCTCS CTPEMIICHUE
pasBUTh y y4allluXCs YMEHHE CaMOCTOATENBbHO paldoTaTh, AyMaTb, 3KCIEPUMEHTUPOBATh B
YCIOBUSX UIIKOJIBHOM Ja0opaTopuu, a TakKKe COBEPLICHCTBOBATh HAaBBIKM apryMeHTalluu
COOCTBEHHOM MO3ULMHU O ompenenéHHbIM BonpocaM. CoJepKaHnue MporpaMMbl COOTBETCTBYET
MIO3HABATEJIbHBIM BO3MOKHOCTSM IIKOJIBHUKOB U MPEIOCTABISIET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE MOBBIICHHBIX TpeOOBaHMMU, pa3BuBass yueOHyro MortuBanuio. CoxepikaHue 3aHATHH
BHEYPOYHOI AEATEIbHOCTH MPEJCTABIISAET COOON BBEICHHE B MUP 3KCIIEPUMEHTAILHON (PU3HKH,
B KOTOPOM Y4YalllUecsl CTaHyT MCCIIEJOBATEIMU U HAay4daThCsl I03HABATh OKPYKAIOIUN UX MHD,
TO €CTh OCBOSIT OCHOBHBIE METOABl HAy4YHOIOo IIO3HaHWs. B ycinoBusix peanuzanuu
00pa3oBaTebHON MPOrpaMMBbl IIUPOKO MCIOJIB3YIOTCS METO/IbI Y4eOHOI0, NCCIIe0BATENBCKOTO,
npoOiieMHOro 3KcrnepuMeHTa. PeOEHOK B mpolecce MO3HAHUS, NPUOOpETas YyBCTBEHHBIN
(peHomMeHOIOrNYECKUl) ONBIT, MEPEKUBACT IOJyUYECHHBIEC OLIYIIEHUS M BIEYATICHHUS. OTH
nepekuBaHuss TPoOYKAAIOT W TOOYXKIAlT mpouecc MbimuieHus. Cnenuduyeckas dopma
OpraHM3alUy I03BOJISET YYalIUMCS O3HAKOMHUTBCA CO MHOTMMH HHTEPECHBIMH BOIPOCAMH
(GU3KMKYU HA TAaHHOM 3Tare 00y4YeHUsl, BBIXOASILMMU 32 PaMKU ILIKOJIbHON POTrPAMMBI, PACILIUPUTD
LIEJIOCTHOE MpPEJCTaBICHHE O MpobieMe JaHHOW Haykd. JleTw monydaroT nmpodeccruoHalbHbIe
HaBBIKH, KOTOPBIE CIIOCOOCTBYIOT JajbHEUIICH COLMAIBHOM aanTaliy B OOIIECTBE.

Ilenvio  mporpaMMbl  3aHATHH ~ BHEYPOUHOM  JAeATENbHOCTH 1O  (hU3HKE
«DKCTIepUMEHTaNbHAs (U3UKA U PEIICHHUE 3a1au», IS ydanmxcs 8, 9-X KJIaccoB SIBISIOTCS:

* Pa3BUTHE Yy YYaIMXCs [TO3HABATENBHBIX HHTEPECOB, NHTEIIEKTYAJIBHBIX U TBOPYECKHUX
CIOCOOHOCTEH B MPOLIECCE PEIICHHs MPAKTHUECKUX 33]a4 U CAMOCTOSITEIILHOTO MPUOOPETEHUS
HOBBIX 3HAHUM;

* (QopmupoBaHME U Ppa3BUTHE Yy Y4YalUIUXCS KIIOUEBBIX KOMIIETEHLUN: y4eOHO-
MO3HABATENbHBIX, HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX, COLMAJIbHBIX, M Kak CIEJCTBHE
KOMIIETEHIIMH IMYHOCTHOT'O CaMOCOBEPILIECHCTBOBAHMS;

* (QopmupoBaHME TpPEAMETHBIX M  METalpeAMETHBIX Ppe3yJbTaToB  OOyueHwUs,
YHUBEPCAITBHBIX YU€OHBIX JIEHCTBHIA;

* BOCIIUTaHUE TBOPUECKOM JIMYHOCTH, CIOCOOHON K OCBOEHUIO MEPEAOBbIX TEXHOJIOTHH U
CO3/1aHMIO CBOUX COOCTBEHHBIX pa3pabOTOK, K BBIABUKEHHUIO HOBBIX UJIEH U MIPOEKTOB;

* peanu3anysl JEATEIBHOCTHOIO MOJXOAa K IPEeIMETHOMY OOy4YeHHMIO Ha 3aHATHSIX
BHEYPOUHOI1 1€ATEIbHOCTHU O (PU3HKE.

OCOOEHHOCTBIO BHEYPOUHOU NEATEIBHOCTH MO (U3MKE B paMKaX KpPYXKKOBOWH pabOThI
ABJIIETCS TO, YTO OHA HAIpaBlieHA Ha JOCTWKEHUE OOy4arouIMMHCs B OOJbIIEH CTENeHu
JMYHOCTHBIX U METAIPEIMETHBIX PE3YJIBTATOB.

3agaum Kypca

Jns peanuzanuu Leneil Kypca TpedyeTcs pelleHHe KOHKPETHBIX MPAaKTHYECKUX 3ajad.
OcHoBHBbIE 337]a4l BHEYPOUHOH 1€ATEIbHOCTH MO (PU3UKH:

* BBIIBJICHHME HHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH YYalIMXCS K
pa3IMYHbIM BHIaM JESITebHOCTH;

* (GopMHpOBaHHE TPEJICTABICHUS O SBJICHUSAX M 3aKOHAX OKPYXAlOIIEro Mupa, ¢
KOTOPBIMH UIKOJIbHUKH CTAJIKUBAIOTCS B IOBCEITHEBHOM JKU3HH;

* (hopMupoBaHHE MPEICTABICHNUS O HAYYHOM METO/I€ TIO3HAHUS;

* pa3BUTHE UHTEpEca K UCCIIE0BATEIbCKOM 1€ TeIbHOCTH;

* Pa3BUTHE OIBITA TBOPUECKOM JEeSITEIHHOCTH, TBOPUECKUX CIIOCOOHOCTEI;

* pa3BUTHE HABBIKOB OpPraHU3allMd HAy4yHOro TpyAa, paboOThl €O CIOBapsiMH U
SHIUKJIONEUAMU;



* CO3JaHMe YCJIOBUH JUIs pealu3alluid BO BHEYPOUYHOE BpeMs NpUOOPETEHHBIX
YHUBEPCAITBHBIX YU€OHBIX IEHCTBHIA B YPOUHOE BPEMS;

* pa3BUTHE OmNbITa HEPOPMATHLHOTO OOLICHMS, B3aUMOICWUCTBUS, COTPYIHHYECTBA; II
pacuIpeHre paMoK OOILEHHs C COLUYMOM;

* (popMupoBaHNEe HABBIKOB MOCTPOCHUS (PUIUUECKUX MOJIEICH U ONpeIeIeHUs TPAHUI] UX
IIPUMEHUMOCTH;

* COBEpIICHCTBOBAaHHE YMEHHI MPUMEHATH 3HAHUS M0 (PU3UKE /Ui OOBSICHEHUS SIBICHUM
IPUPO/IbI, CBOMCTB BELECTBA, PELICHUs (PU3NYECKUX 3a/1a4, CAMOCTOATEIBHOTO IPUOOPETEHUS U
OLICHKM HOBOW WHGPOpPMALUU (PHU3UUECKOTO COJACPXKAHUSA, HCIOIB30BaHUS COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHA;

* WUCMOJB30BaHUE MPUOOPETEHHBIX 3HAHUM W YMEHUH JUIS PELICHHUS NPAKTUYECKUX,
JKU3HEHHBIX

3a1ad;

* BKJIIOYEHHE Yyyalluxcsi B Pa3HOOOpPa3HyIO JEATENbHOCTb: TEOPETHUYECKYIO,
IIPAaKTUYECKYIO, AaHAJTUTUYECKYIO, IOUCKOBYIO;

* BbIpa0OTKa I'MOKHUX YMEHUH MEPEeHOCUTh 3HAHUS U HaBBIKU Ha HOBBIC (hOPMBI yueOHOM
paboThI;

* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI PEaKLUH MPU PELIEHUH HOBBIX Pa3IMYHBIX
(du3nYEeCKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKON JESITENbHOCTHIO.

Metoabl 00y4enusi 1 GopMbl OPraHU3ANMH JeSITEIbHOCTH 00y4aI0IMXCS

Peamusanus nporpaMMbl  BHEYpO4yHOM  gesrtenbHocTH «®Pu3uka B 3agadax M
SKCHEPUMEHTax» IpeANoyiaraeT HHIUBUAYAJIbHYIO W TPYNIOBYK paboTy oOyyaromuxcs,
IUIAHUPOBAHUE W TPOBEACHHUE HCCIIEOBATEIbCKOTO 3KCIEPUMEHTa, CaMOCTOSITENIbHBIN cOop
JAHHBIX JUIsl PEIIEHUs NPAKTHUYECKUX 3a/ad, aHaJW3 U OLEHKY IIOJIy4EHHBIX pE3YJIbTaTOB,
W3TOTOBJICHHE TocoOui U Mmoxened. [Iporpamma mpegycMaTrpuBaeT HE TOJIBKO OOydarouue u
pasBUBAIOIIME LEJM, €€ peanu3alus CIOCOOCTBYET BOCHUTAHUIO TBOPYECKOH JIMYHOCTH C
AKTUBHOM XWU3HEHHOW MO3ULMEN. BBICOKMX pe3ysbTaToOB MOTYT JAOCTHYb B JJAHHOM Cllydae He
TOJIBKO YYEHHUKH C XOPOILIEH IKOJIbHON yCIIEBAEMOCTbBIO, HO M BCE LIEJICYCTPEMIIEHHBIE AKTUBHBIE
pebsiTa, yKe cAenaBIre CBO mpodecCuoHaIbHbIN BBIOOD.

Ilnanupyemble pe3ybTaThl

JlocTHkeHHe MIIaHUPYEMBIX PE3YJIbTATOB B OCHOBHOMW ILIKOJE MPOUCXOIUT B KOMILIEKCE
UCIIOJIb30BAaHUSl YETBHIPEX MEXKIUCIUIUIMHAPHBIX Y4eOHbIX mporpamMm («DopmupoBaHue
YHHUBEpPCATbHBIX yUeOHBIX neicTBuiY, «DopmupoBanne MKT-KOMIETEHTHOCTH 00YYarOIINXCS»,
«OCHOBBI Y4EOHOUCCIIEOBATEILCKON U TPOEKTHOM NeATeNbHOCTHY», «OCHOBBI CMBICIOBOTO
YTeHUs U pabOThl C TEKCTOM») U y4eOHBIX MPOTrpamMM MO BCEeM IpeaMeraM, B TOM YHCIE MO
¢uzuke. [Tocne u3yyeHus mporpaMMbl BHEYPOUHOU AESITEIbHOCTH «DKCIEepUMEHTaNbHasl (PrU3HKa
U pelieHue 3a/1a4» o0yJaromuecs:

®* CUCTECMATU3UPYIOT TCOPCTUUCCKHUEC 3HAHHMA W YMCHHA IO PCHICHUIO CTAaHAAPTHBIX,
HECTaHJAPTHBIX, TEXHUUYECKHUX U OJIUMIIMAIHBIX 33]]a4 Pa3JINYHbBIMU METO/IaMU;

* BbIpa0OTAIOT UHMBUYaIbHBIA CTHIIb pelIeHUs] GPU3NYECKUX 3a/1ay;

* COBEpIIEHCTBYIOT YMEHHs Ha TPAKTHKE TOJIh30BaThCS NpUOOpaMH, MPOBOIUTH
U3MepeHus] (PU3NUECKUX BEIIMYUH (ONMpeAeNsaTh LIeHY JeeHUs, CHUMaTh OKa3aHus, coOM01aTh
MpaBuJia TEXHUKH 0€30MacCHOCTH);

* Hay4arcs MoJIb30BaThCsl IpUOOpaMu, ¢ KOTOPBIMU HE CTAIKUBAIOTCA HA YpOKax (U3UKH
B OCHOBHOI IIKOJIE;

* pa3paboTalOT U CKOHCTPYHPYIOT MPUOOPHI M MOJETH Ui Hocieayroueil paboTsl B
KaOuHETe

bu3uku.

* COBEpIICHCTBYIOT HABBIKM MHUCHBMEHHONM M YCTHOW peYM B MPOLIECCE HAMUCAHUS
UCCJIEIOBATEbCKUX PA0OT, HMHCTPYKUMH K BBINOJIHEHHBIM MOJEISAM U Mpudopam, Ipu
BBICTYIUICHHUSX Ha HAYYHO - MPAKTUYECKUX KOH(EPEHIIMSIX PA3IUYHBIX YPOBHEH.



* ONpENeNAT AajbHellee HallpaBIeHHE Pa3BUTHS CBOUX CIIOCOOHOCTEH, chepy HaydHBIX
UHTEPECOB, ONPEIEIATCS ¢ BEIOOPOM JalibHEHIIero oopa3oBaTeaIbHOIO MapIipyTa, JalbHEHIIero
npoduiis 00ydeHus B CTapIeii mKoJe.

Ilpeomemmnvimu pesynrvmamamu NporpaMMbl BHEYPOUHOU JEATEIBHOCTH SABIIIOTCS:

1. yMmeHue MONb30BaThCSI METOJAMH HAayYyHOT'O IO3HAHWSA, MPOBOJUTH HAOIIOACHUS,
IUTAHUPOBATh U IPOBOJUTH SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3y/IbTaThl U3MEPEHUIL;

2. HayuuTbCs II0JIb30BATHbCA W3MEPUTENbHBIMU IpubOpaMu (BECHl, JUHAMOMETD,
TEPMOMETpP), COOMpaTb HECIOXKHbBIE OSKCIIEPUMEHTAIbHbIE YCTAHOBKM JUIsl MPOBEICHMS
MPOCTEUILNX ONBITOB;

3. pa3BUTHE 3JIEMEHTOB TEOPETUYECKOIO MBIIUICHNs Ha OCHOBE (DOPMUPOBAHMS YMEHUHN
yCTaHaBIMBaTh  (PaKkThl, BBIACNIATH TJIABHOE B HM3y4aeMOM  SIBICHMH,  BBISBIIATH
IIPUYMHHOCIIEACTBEHHBIE CBSI3H MEXAY BEIMYMHAMHU, KOTOPBIE €r0 XapaKTEpU3YIOT, BbIIBUIaTh
THIIOTE3bI, POPMYINPOBATH BHIBOJIBI,

4. pazBUTHE KOMMYHUKATHBHBIX YMEHHUH: JOKJIAAbIBATH O PE3yJIbTaTaX JKCIIEPUMEHTA,
KpaTKO M TOYHO OTB€YaTh HA BOIIPOCHI, MCIIOJIb30BaTh CIPABOYHYIO JUTEPATypy WU JApyrue
UCTOYHUKU UHPOPMALIUH.

Memanpeomemnuvimupesyiomamamy  TPOrpaMMbl  BHEYPOUHOH  JI€ATEIBHOCTH
ABIIIOTCA:

1. oBiajieHNe HaBBIKAMM CaAMOCTOSTEIBHOIO IPUOOPETEHNS HOBBIX 3HAHUI, OpraHUu3alun
y4yeOHOIl JesATeNbHOCTH, IOCTAHOBKM IeJei, IUIaHMPOBAHUSA, CAMOKOHTPOJII M OLIEHKU
pe3yJIbTaTOB CBOEU [JEATENbHOCTH, YMEHHUSAMH HPEIBUAECTb BO3MOXHBIE PE3YJIbTaThl CBOMX
JIEHCTBHI;

2. MpuOOpPETEHHNE OIBITa CAMOCTOSATEIBHOTO MOMCKA aHAIM3a U 0TOOpa MHpOpMauu ¢
UCIOJIb30BAaHUEM PA3JIMUYHBIX HCTOYHUKOB U HOBBIX MH(POPMAILIMOHHBIX TEXHOJIOT MM /IS pEeLIeHUs
AKCIIEPUMEHTAJIbHBIX 33/1a4;

3. popmupoBaHue yMeHHUI paboTaTh B rPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX
poJiel, IPeACTaBIATh U OTCTAaUBaTh CBOU B3IJISAbI U YOSKIEHUS, BECTU JUCKYCCHUIO;

4. oBnaseHNE SKCIEPUMEHTAILHBIMU METOJAMU PEILICHUS 3a1a4.

Juunocmuvimu pezynsmamamu NporpaMMbl BHEYPOUHOM AESITEIbHOCTHU SBISIOTCA:

1. copMHUPOBAaHHOCTH MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN yJaluxcs;

2. CaMOCTOSITENILHOCTh B IPHOOPETEHNN HOBBIX 3HAHUN M MPAKTUUECKUX YMEHUIH;

3. npuoOpeTeHHe yMEHHs CTaBUThb Iepe] cOoOOM IO03HaBaTelbHBIEC 1€, BbIIBUIaTh
TUIIOTE3Bl, I0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHMS;

4. npuoOpeTeHHE MOJOKUTEIBHOIO SMOIMOHAIBHOIO OTHOLIEHUS K OKpY)Karollen
NPUPOJIE U caMOMy ce0e KaK 4acTH MPUPOIBL.

Crnoco0bl OLIEHKH YPOBHS 1OCTHKEHHUSI 00y4a0IMXCsl

KauecTBO MOArOTOBICHHOCTH YYaIMXCsl OMPENENSIETCS KauyeCTBOM BBINOJHEHHBIX MUMHU
pabot. Kpureprem olieHKH B JaHHOM Cllydae SIBJSETCS] CTENEHb OBJa/JeHUs HaBbIKaMHU paboThI,
CaMOCTOSITENIBHOCTh U 3aKOHYEHHOCTh pPalOThl, THIATEIBHOCTh O3KCIEPUMEHTa, HAayYHOCTh
IpeIaraéMoro pemeHus npoodsieMbl, BHEITHUM BUJI M Ka4eCTBO pabOThl MPUOOpa MM MOJAENH,
COOTBETCTBHUE HUCCIIE0BATENBCKOIN paboThl TpeOyeMbIM HOpMaM U IpaBUiIaM 0(OpMIICHHUS.

[ToougpurenbHOl (GopMON ONEHKH Tpyda y4yalluxcs SBISETCS JIEeMOHCTpalus pador,
BBITNIOJTHEHHBIX YUYaIllUMUCS U BBICTYIUIEHHE C PE3yJbTaTaMHU HUCCIIEI0BaHUM Mepe]l pa3IudHbIMU
aynuTopusiMu (B Kiacce, B CTapIIMX M MIIQAIIUX KiaccaX, YYUTENSIMHM, IMegaroraMu
JIOTIOJTHUTEIILHOT0 00pa30BaHMs) BHYTPHU IIKOJBI.

Pabota ¢ yaeOHBIM MaTepuasioM pazHOOOpa3HBIX (POPM JTaeT BOSMOKHOCTh KOKIOMY UX
y4aluxcst IPOSIBUTh CBOM CHIOCOOHOCTH (B 001aCTH CUCTEMaTH3allMK TEOPETUYECKUX 3HAHUH, B
o0JyacTu pemieHrs CTaHIapTHBIX 3a7ad, B 00JACTH pelIeHHs] HECTaHJapTHBIX 3aJad, B 00J1acTH
UCCIIEIOBATEeIbCKOW paboTel M T.A.). CuTyanuu ycrexa, CO3JaoUIie MOJOXKHUTEIbHYIO
MOTHUBALIMIO K JIEATEIbHOCTH, SIBISIFOTCS BaXXHBIM (DAKTOPOM pa3BUTUS TBOPYECKUX U
MO3HABATEJBHBIX CIIOCOOHOCTEN yJaluxcs.



Conep:kanue nporpaMmbl

Cooepicanue uzyuaemozo Kypca

BBogHoe 3anstue. MHCTpyKTax 1Mo TexHUKe Oe3omacHoCTH (1 1)

1. TermtoBble siBJaeHus (7 4)

TemnoBoe nBuxenue. Tepmomerp. CBsi3b TEMIIEpaTyphl TENA CO CKOPOCTHIO IBHXKEHHUS €TI0
MoJieKyll. BHyTpeHHsisi sHeprusi. JIBa cmocoba M3MeHEHUs BHYTpEHHEH sHepruu: paborta u
Teruionepenada. Buael teronepenadu.

KonunuecTBo TennoTel. Y aenbHas TEIJIOEMKOCTh BEIIECTBA. Y I€JIbHAS TEIUIOTAa CTOPAHMS
TOIUIUBA.

3aKOH COXpaHEHUsl SHEPTUH B MEXAaHUUYECKHUX U TEIUIOBBIX MPOLECCaX.

2. U3MeHeHMe arperaTHbIX COCTOSIHUI BemecTBa (5 4)

[InaBnenue u oTBepAaeBaHHe Tel. Temreparypa IUIaBiICHUsA. YJAelbHAas TeIIOTa
TJIaBJICHUSI.

Ucnapenne m xonaeHcauusa. OTHOCUTENbHAs BJIAXHOCTh BO3AyXa M €€ HU3MEpEHHE.
Ilcuxpomerp.

Kunenue. Temneparypa KuneHusa. 3aBUCUMOCTb TEMIEPATYpbl KUIMEHHUS OT JIABJICHMS.
VY aenbHas TemioTa napooopazoBaHusl.

OObscHeHrEe M3MEHEHHI arperaTHbIX COCTOSHUU BEIeCTBA Ha OCHOBE MOJEKYISPHO-
KHHETHUYECKUX MPEICTABICHUH.

[IpeoOpa3oBanus >HEPrUM B TEIUIOBBIX MallnMHaX. JIBUrareiab BHYTPEHHETO CrOpaHMs.
[TapoBast TypOrHa. X0JIOAHIBLHUK. DKOJIOTHYECKUE TPOOIIEMBI UCTIONB30BaHMS TETIJIOBBIX MAIIIKH.

3. DaekTpuyeckue sipjenus (13 1)

Onektpuzanus Ten. JIBa pona sneKTpuyeckux 3apsiaoB. [I[poBOIHUKH, AUATIEKTPUKH U
MOJIYIPOBOJHUKH. B3aumoielicTBre 3apsiKEHHBIX TeJl. DJIEKTPUUECKOE M0JIe. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3aps/a.

JIMCKPETHOCTh 3JIEKTPUUECKOro 3apsiaa. DIeKTpoH. CTpoeHre aTOMOB.

OnexkTpruyeckuil TOK. ['albBaHUYECKHE AIEMEHThI. AKKYMYJISATOPBL. DIEKTPUUYECKAS 1ETIb.
DIIEKTpUUYECKUI TOK B MeTauiax. Hocutenu anekTpuyecKkux 3aps10B B MOITYIPOBOJIHHUKAX, ra3ax
U pacTBopax 3JeKTpoauToB. [lomynpoBoaHuKkoBbie mpubopsl. Cuiia Toka. AMIEpMETp.

DnekTpuyeckoe HanpsbkeHue. BonbtMerp.

DNEeKTPUUECKOE COITPOTUBIICHHE.

3akoH OMa U1l y9acTKa 3J1€KTPUUECKOM 1LEnH.

VY nensHoe conporuBieHue. Peoctatel. IlocnenoBarensHoe U napauieIbHOE COCIMHEHMS
MIPOBOJIHUKOB.

PaboTa u momHOCTh TOKA. KOMMYECTBO TEIIOTHI, BBIACISIEMOE MPOBOJHUKOM C TOKOM.
CueTuuK aMeKTpUYecKoi Hepruu. Jlamma HakanmuBaHuUs. DIEKTpOHArpeBaTelIbHbIE MPUOOPHI.
Pacuer snextposnepruu, norpediasiemoil ObITOBBIMU 3JieKTponpudoopamu. KopoTkoe 3ambikaHue.
[1naBkMe npenoXpaHuTEH.

4. JNeKTPOMATHUTHBIE ABJIeHHA (3 1)

MarnuTHoe 1ojie TOKa. DJIEKTPOMAarHuThl U UX MpuUMeHeHue. [locTosHHbIE MarHUTHI.
MaruutHoe mone 3emiu. JleiicTBME MArHMUTHOTO TMOJiE HA MPOBOJHMK C  TOKOM.
DnekTpoaBurarens. JJuHaMuk 1 MUKPOQOH.

5. CBeroBble aiBjienus (54)

Ucrounuku cBera. [IpsiMonuHeitHOe paclipoCTpaHEHUE CBETA.

Otpaxenus cBera. 3akoH oTpaxkeHus. [1imockoe 3epkaio.

[Ipenomnenue cBera.

JIunza. ®okycHoe paccrostHMe JUH3BL. [locTpoeHue n3oOpakeHui, JaBaeMbIX TOHKOU
auH30#. OnTudeckas cuiia TMH3bL. [ 1a3 kak ontuyeckas cucrema. OnTudeckue npudoopsl.



TeMaTH4ecKoe IVIAHUPOBAHHE

Ne Tema 3ansaTHA Kou-Bo | IlpakTHyeckas
4yacoB | pabora

1. BBogHoe 3ansTue. MHCTpyKTax 110 TeXHUKE Oe3omacHocTH (14) 1

TemnoBble siBjaennsi (7 4)

2. [TpakTrueckas padota Ne 1 «MccrmenqoBanne n3MEeHEHUS CO 2 2
BPEMEHEM TEeMIIePaTyphl OCTHIBAIOIICH BOJIBI».

3. Pemenue 3amau Ha Temy «3MeHeHUE BHYTPEHHEH YHEPruH, 1 1
paboTay.

4, Pemenue 3amau Ha Temy «M3MeHeHHE BHYTpEHHEH YHEPruH, 1 1
TEIIONEpe1aday.

5. [TpakTrueckas padota Ne 2 «M3ydeHue BHIBETpUBAHUS BOABI | 2 2
C TEUCHHEM BPEMEHM

6. OkcnepumenTanbHas padora Ne 1 «MccnenoBanue amopdusix | 1 1
TEI»

HN3meHeHMe arperaTHbIX cOCTOsIHUI BemecTBa (5 4)

7. OkcnepumeHTanbHas padora Ne 2 «MccnenoBanue 1 1
TEMIIEPATyphl IUIABICHUS U OTBEPICBAHMS

8. OkcnepumenTanbHas padora Ne 3 «MccnenoBanue BIa)KHOCTH 1 1
BO3JIyXa»

9. OkcnepuMeHTanbHas pabota Ne 4 «3aBucumocts Temneparypsl | 1 1
KHUIICHHS OT JTABICHHSDY

10. Pemenue 3anau Ha Temy «VY ienbHAs TEMI0Ta MapoodpazoBanusy» | 1 1

11. Pemenue 3amad Ha Temy «KIIJ] TennoBbIX IBUTATENE 1

uekTpuyeckne sisjeHus (13 1)

12. OkcnepuMmeHTanbHas pabota Ne 5 «MccnenoBanue 1 1
AIIEKTPUYECKOTO OIS

13. Pemenue 3amau Ha TeMy «DIeKTpuYecKas Ielb U ee CocTaBHble | 1
4acTu»

14. OkcnepumeHTanbHas padora Ne 6 «MccnenoBanue 1 1
ANIEKTPUYECKOT0 TOKA. ["abBaHUYECKHE AIIEMEHTHI,
AKKyMYJSTOPBD»

15. ITpaktuaeckas pabota Ne 3 «M3roToBaeHme IIEKTPOCKOTIA» 1 1

16. OkcnepumenTanbpHas padora Ne 7 «MccnenoBanue 1 1
3JIEKTPUUECKOM LI

17. Pemenue 3anau Ha Temy «Cuiia Toka. AMIepmMeTp» 1 1

18. Pemenue 3aau Ha TeMy «DJIEKTPUUECKOE HAMPSIKEHUE. 1 1
BonbsT™meTp»

19. Pemenwne 3ama4 Ha TeMy « DJIEKTPUIECKOTO COMPOTHUBIICHHUE) 1 1

20. Pemenue 3amau Ha Temy «OnpezneneHne napameTpoB 1 1
ANIEKTPUUECKON LIETH TP MOCIIEA0BATEIILHOM U TTapajIeIbHOM
COEIMHEHUH IPOBOTHUKOB)

21. Pemenne 3anau Ha Temy «PacdeT paboThl M1 MOIITHOCTH TOKa» 1 1

22. OkcnepuMmeHTanbHas padota Ne 8 «MccnegoBanue KoinyecTBa 1 1
TEIUIOTHI, BBIJIEJIIEMOE TIPOBOJHUKOM C TOKOM

23. [TpakTuaeckas padota Ne 4 «MccnemoBanue TaMIIbI 1 1
HaKaJIMBaHUS

24. OkcnepumenTanbHas padota Ne 9 «KopoTtkoe 3ambikanne u ero | 1 2
nocyeacTBr. [1I1aBkue npeqoXxpaHuTerTn

DJIeKTPOMATHUTHBIE sIBJIeHH (3 1)




25. OkcnepumenTtanbHas padora Ne 10 «MccnenoBanue marautaoro | 1
TIOJISl TOKAY

26. OxcniepuMeHTabHas padota Ne 11 «/leficTBre MarHuTHOTO 1
T10JIs1 HA IPOBOJTHUK C TOKOM)

27. [TpakTudeckas padota Ne 5 «MccnenoBanue npuHImna aeicTeus | 1
JTMHAMHUKA 1 MUKPO(DOHA

CaeToBble siBjaenus (5 4)

28. [Tpaktrueckas padora Ne 6 «VccneaoBaHue OTpakeHHS CBETA. 1
3akoH otpaxeHnus. [lnockoe 3epkano»

29. OkcnepuMmenTanbHas padota Ne 12 «VcecnenoBanue 3akoHa 1
MIPEIOMJICHUS CBETa)

30. Pemenue 3amau Ha Temy «Pacuer GpokycHOro paccTosHus 1
JIUH3BI»

31. [Tpaktrueckas padora Ne 7 «ITocTpoeHue n300pakeHUH, 1
JTABAaE€MbIX TOHKOM JIMH30M»

32. [TpakTudeckas padota Ne 8 «Ontudeckue nmpudops B mpupoae». | 1

UTOIro: |34 34




