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Pabouas mporpamMma 3aHATHI BHEYPOUHOI nesTenbHOCTH «DPU3nKa B 3a/1a4ax U SKCIIEPHIMEHTaX»
npeHa3HavYeHa JIs OpraHu3alry BHEYPOUHOH AesaTeabHoCTH o0ydatonuxcs 8-9 kmaccoB MKOY
«Kamxamaxmackas COLL»

Peanuzanus nporpaMmmal o0ecreyuBaeTcs HOPMATHUBHBIMUA TOKYMEHTAMU:

*  OepaepanbHbI 3aK0H Poccmiickoit denepanum ot 29 nexadbps 2012 r. Ne 279-03 «O06 o6pa3oBaHuH B
Poccuiickoit @eaepannum» (¢ I3MEHEHUSAMH U TOTTOJTHEHUSIMH);

* denepaabHBIM TOCYIAPCTBEHHBIM 00Pa30BaTENBHBIM CTAHAAPTOM OCHOBHOTO 00IIero oOpa3oBanus (TIprUKas
MO PO ot 17.12.2010 Nel1897«0O0 yTBep:kaeHNN U BBeJeHHE B AeiicTBre DenepaibHOro rocyaapCcTBEHHOTO
00pa30BaTenpHOr0 CTaHAApTa OCHOBHOTO 00IIIEero 00pazoBaHus» (C MI3MEHEHUSIMH U nonodHeHnsMu [Ipukaza
Muno6puayku Poccuu ot 29.12.2014 Ne 1644););

* OyHIaMEHTAILHBIM SPOM COACPKaHUS 00IIer0 00pa30BaHHUS;

* Tlocranoenenne ®PenepalibHOMN CITYKOBI 110 HAI30py B chepe 3aIuThI IpaB MOTpeduTeNei u OIaromoIyIns
YeJoBeka, [ TaBHOTO rocynapcTBeHHOro canutapHoro Bpada P@ ot 29.12.2010r. Ne189 «O6 yTBepkIeHHN
CanlluH 2.4.2.2821-10 «CaHUTapHO-3HIEMHOJIIOTHIECKUE TPEOOBAHUS K YCIOBUSIM U OPraHU3aIuu
o0OydeHus B 0011e00pa3oBaTeIbHBIX YIPEXKISHUIX ),

* [Ipuka3 MunucrepctBa oOpazoBanus 1 Hayku Poccuiickoit @eneparuu Ne 986 ot 4.10.2010 r. «O6
YTBEpXKICHUU (efepalibHbIX TpeOOBaHHI K 00pa30BaTEIIbHBIM YUPEKICHUSM B YaCTH MUHIUMAIbHOM
OCHAIIIEHHOCTH Y9e0HOT0 TpoIiecca U 000pyI0BaHUS yIeOHBIX TOMEIICHHIDY

HanpasiieHHOCTb IPOrpaMMBbl - €CTECTBEHHOHAYYHAs!

1. MecTo Kypca B 00pa3oBaTeibHOM Ipouecce

BHeypouHas 1esITebHOCTD SBISETCS] COCTABHOW YacThi0 00pa30BaTEIbHOIO MPOIecca U 0JTHOM 3 popm
opraHu3aiuu CB0O0OIHOr0 BpeMeHu oOy4aronuxcs. B pamkax peanuzanun ®I'OC OOO BHeypouHas AeSITEIbHOCTD -
9TO 00pa3oBaTeNbHas JEATEIBHOCTD, OCYIIECTBIIsIEMas B GOPMax, OTIIMYHBIX OT YPOUHON CHCTEMBI OOyUeHHS, 1
HarnpaBJIeHHAs Ha JOCTIKEHUE TJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHS 00pa30BaTENbHBIX MPOrPaMM OCHOBHOTO
obrrero oopa3zoBaHusl. Peanuzanust padoyeit
IpOrpaMMBbI 3aHATHI BHEYPOUHOH JESITEILHOCTH 110 pr3uke «Du3nka B 3a/1a4ax M HIKCIIEPUMEHTAX» CIOCOOCTBYET
O0IIEHHTE/VIEKTYATbHOMY HAIIPABICHHUIO PAa3BUTHUIO TMYHOCTH 00ydarommxcs 8-9-X Ki1accos.
[pemnaraemast mporpaMma BHEYpOUHOM JIESTEINEHOCTH B 8 - 9 Kilaccax paccuynTaHa Ha 3 rojia 00ydYeHus..

®duznyeckoe 0OpazoBaHe B CUCTEME OOIIEro M CPpeTHEr0 00pa30BaHuUs 3aHUMAET OHO U3 BEIYIIUX MECT.
SABnsisick PyHIaMEHTOM HAYYHOTO MHUPOTIOHUMAHHMS, OHO CIIOCOOCTBYET (POPMHUPOBAHHIO 3HAHHI 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS OKPYKAIOIIETo MUpa, GyHAaMEHTAIbHBIX HAYYHBIX TEOPHH 1 3aKOHOMEPHOCTEH,
bopMHpYeET y yualuxcsi yMEHHS UCCIIEIOBATh M O0BICHATH SBJICHUS IPUPOJIBI U TEXHUKH .
Kak mkonbHbIH ipeaMeT, (u3nKa 00J1a1aeT OrPOMHBIM T'YMaHUTAPHBIM IMOTEHIHAJIOM, OHa aKTHBHO (hopMupyer
MHTEJIEKTYaIbHbIE 1 MUPOBO33pEHUYECKHE KauecTBa IMYHOCTH. JuddepeHunanys npeamnonaraeT TaKyto
OpraHu3alMIo porecca 00y4eHus, KOTOpasl YUYUThIBaET WHANBUAYaIbHbIE 0COOCHHOCTH YHaIUXCsl, UX CIIOCOOHOCTH
Y UHTEPECHI, TMYHOCTHBINA onbIT. JJuddepenunanus o0ydeHus: pusuke Mo3BoIsIET, C OJHON CTOPOHBI, 00€CIEUUTD
0a30By10 IOATOTOBKY, C APYTOH — YAOBIETBOPUTH MOTPEOHOCTH KaXKI0T0, KTO MPOSBIIET HHTEPEC U CIOCOOHOCTH K
NpeIMETy U BBIXOJIUT 332 PaMKH M3y4eHUs (QU3UKH B IIKOJIHLHOM Kypce.

2. Ilean kypca
Onupasch Ha WHAWBUAyaTbHBIE O00pa30BaTENbHBIE 3alpOCHl W CHOCOOHOCTH KaXIOro peOeHKa mpu
pealin3anyy MporpaMMbl BHEYPOUHOU AEATEIbHOCTH M0 (usuke «Du3nka B 3ajJauyax M IKCIHEPUMEHTAX», MOMKHO
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JIOCTUYb OCHOBHOH WeJM - Pa3sBUTh Yy 00y4alOUIUXCH CTpeMJIeHHEe K AaJbHeillleMy caMoOmpee/eHulo,
MHTE/UIEKTYAJIbHON, HAYYHO! M MPAKTHYECKON CAMOCTOATEIbHOCTH, IO3HABATEJIbHOH AKTHBHOCTH.



JannHast mporpaMma mo3BoJsieT 00y4JaronuMcsi 03HAKOMHUTHCS ¢ METOAMKOW OPraHN3allii U IPOBEICHUS
9KCIIEPUMEHTAIBHO-UCCIIEIOBATEIBCKON IEATEIPHOCTH B COBPEMEHHOM y4eOHOM TpoIiecce 1Mo (pru3mKe, 03HAKOMHUTHCS
€O MHOTHMH HHTEPECHBIMH BOITPOCaMU (PU3UKH HA JIAHHOM 3TaIle 0OYYEHHs, BEIXOISIUMH 32 PAMKH ITKOJIHHOM
MPOrPaMMBbI, PACHIMPUTH IIEIOCTHOE MPEJICTABICHUE O MPOOJIeMEe JaHHOHM HAyKU. DKCIEpUMEHTAIIbHAS IEATEIIbHOCTD
OyJeT crmocoOCTBOBATh PA3BUTHIO MBICTUTEIBHBIX ONIEPAIUil U O0IIIEMY HHTEIICKTYaJIbHOMY Pa3BUTHIO.

He meHee BaxHBIM (haKTOPOM peasin3allii TaHHOW MPOrPaMMBbI SBISETCS CTPEMIICHHUE PA3BUTh Y YUAITUXCS YMEHUE
CaMOCTOSTEIBHO PabOTaTh, TyMaTh, IKCIICPUMEHTHPOBATh B YCIOBHSX IKOJIBHOM JJAOOPaTOPUH, a TAKKE
COBEPIIICHCTBOBATh HABBIKM apTyMEHTAIINK COOCTBEHHOM ITO3UIINH 10 OIIpeen€HHbIM BonpocaM. Copeprkanne
MIPOTPaMMBI COOTBETCTBYET ITO3HABATEIEHBIM BO3MOXKHOCTSM IIKOIFHUKOB H MTPEIOCTABISET UM BO3MOXKHOCTh
paboTaTh Ha ypOBHE TIOBHIIIICHHBIX TPEOOBaHUI, pa3BUBas yIeOHYIO MOTHBAIIHIO. Conepxanue 3aHATHI
BHEYPOYHOMU JESITETFHOCTH MPEACTABIISET

co00i1 BBeJICHUE B MUP IKCIICPUMEHTAIBHON (PU3NKH, B KOTOPOM YYaITUECs] CTAaHYT UCCIICI0BATEIIIMU U HAy4aThCS
MO3HABATh OKPYXKAIOIIHUI UX MUP, TO €CTh OCBOSIT OCHOBHBIC METOIbl HAYYHOT'O TIO3HaHUs. B ycinoBusax peanmsanuu
00pa30BaTeIbHON MPOTPaMMBI ITUPOKO MCIIOJIB3YIOTCS METOABI Y4eOHOT0, NCCIICI0BATENBCKOT0, TPOOIEMHOTO
JKcriepuMenTa. PeOEHOK B mpoliecce mo3HaHusl, MproOpeTast YyBCTBEHHBIH ((heHOMEHOJIOTUYECKHIA) OIBIT,
MIEPEKUBAET MOTyIEHHBIE ONTYIICHHS 1 BIIEYaTICHUA. JTH MEePEKUBaHUS POOYKIAIOT U MOOYKIAIOT IPOIIECC
MmpinuieHns. Crerudraeckas popmMa OpraHU3aIiH MO3BOJISET YIAIUMCS 03HAKOMHUTHCS CO MHOTHMH WHTEPECHBIMHU
BONpocaMu (DM3WKH Ha JTaHHOM dTare 00ydeHus, BRIXOISAIINMH 32 paMKH MIKOJIBHON TPOTPaMMBI, PaCIINPHUTh
[[EJIOCTHOE TPEACTaBICHHE O MIPOo0JIeMe JaHHOW HayKH. [leTr moydaroT npodeccHOHaTbHbIE HABBIKH, KOTOPBIE
CIOCOOCTBYIOT JTANIbHEUIIICH COMAIbHOM aanTaluy B 00IIeCTBe.

I[envro mporpaMMebl 3aHITHI BHEYPOUHOU JCATEIBHOCTH IO Pu3nke «DU3nKa B 3a7a4ax U SIKCIICPUMEHTAX),
JUTSE yaanuxcs 7- 9-X KjaccoB SBJISIOTCS:

* pa3BUTHE Y yYaIIUXCS TO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOIIECCE PEIICHHS MPAKTHIECKHUX 33/1a4 i CAMOCTOSTEIIFHOTO IPUOOPETEHNST HOBBIX 3HAHUI;

* (QopmupoBaHHE W Pa3BUTHE y YYAIIUXCS KIIOYEBBIX KOMIETEHIWH - y4eOHO - TO3HABATEIHHBIX,
WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX, COIMANBHBIX, U KaK CJIEICTBUE - KOMIIETEHIIHH JTUIHOCTHOTO
CaMOCOBEPIICHCTBOBAHUS;

*  (QopmupoBaHHE PEAMETHBIX U METANPEIMETHBIX Pe3yJIbTaTOB O0YUCHHS, YHUBEPCATHHBIX yUeOHBIX
JEUCTBUH.

* BOCIUTAHHE TBOPYECKOH JMYHOCTH, CITIOCOOHON K OCBOEHHIO IMEPENOBBIX TEXHOJIOTHH M CO3/IaHUIO
CBOMX COOCTBEHHBIX Pa3palOTOK, K BHIJIBMIKEHUIO HOBBIX HUJIEH U TIPOEKTOB;

* peaiu3anys JIEATSIBHOCTHOTO TOJAXOAa K MPEIMETHOMY OOYYCHHIO Ha 3aHATUSAX BHEYPOUYHOU
JISATSIILHOCTH TI0 (DU3HKE.

Oco00eHHOCTHIO BHEYPOUHOH AESITEIHLHOCTH 10 (PU3UKE B paMKax KPYKKOBOH pabOTHI SBJISETCS TO, YTO OHA
HampaBJieHa Ha JTOCTIDKEHUE 00YJIarOIUMUCS B OOJIBIIEH CTENCHH JTMYHOCTHBIX ¥ METAIPEIMETHBIX PE3yJIhbTaTOB.

3. 3apaum Kypca
s peanmzanuu 1ieneit Kypca TpedyeTcs pereHne KOHKPETHBIX MpaKTHIecKuX 3a1ad. OCHOBHBIE 3a1aun
BHEYPOUYHOM JEATEIFHOCTH 110 (hU3UKH:

® BBIIBJICHHC MHTCPECOB, CKHOHHOCTCﬁ, CHOCO6HOCTCﬁ, BO3MOKHOCTEH yJalmuxcs K pa3jinddbIM BUAaM
ACATCIIBHOCTH,

® q)OpMI/IpOBaHI/Ie MMpeACTABJICHHUS O ABJICHUAX U 3dKOHAX OKPYKArOMICro M1upa, ¢ KOTOPpbIMU HIKOJIbHUKHN
CTAJIKUBAIOTCs B HOBC@HHQBHOﬁ JKH3HHU,

i (GhopMHUpPOBaHHUE MPEACTABICHUS O HAYYHOM METO/IC TO3HAHMS,

° Pa3BUTHE UHTEPECA K UCCIIEIOBATEIBCKOM NEATEbHOCTH;

° pa3BUTHUE OIBITA TBOPUECKOH IEATEIBHOCTH, TBOPUYECKUX CIIOCOOHOCTEH;

i pa3BUTUE HABBIKOB OPraHU3al[Mi HAyYHOTO TPYJa, paboThl CO CIIOBApSIMHU U SHIIUKIIONEIMSIMHU,

* CO37aHUE YCIOBHHU JJIsl pean3alii BO BHEYPOUHOE BpeMsl MPUOOPETEHHBIX YHUBEPCATIbHBIX YIeOHBIX AeHCTBUN B
YPOUHOE BpeEMS;

® Pa3BUTHUC OIIbITA He(i)OpMaJ'ILHOFO O6IJ.[€HI/I$I, BBaHMOﬂeﬁCTBHﬂ, COTPYAHHNYCCTBA,



i pacimpeHne paMoK OOIIEHHS ¢ COLITYMOM.
* (QopMupoBaHHE HABBIKOB MOCTPOCHUS (PU3MYECKUX MOJIENICH U ONIpeeTICHHs TPAHHUL] UX TPUMEHUMOCTH.

* COBEpPIICHCTBOBAHHE YMEHUN MPUMEHATH 3HAHUA 10 (pH3HKe 17151 OOBACHEHUS SIBIICHUI PUPOBI, CBONCTB
BEIIECTBA, PelIeHus PU3MIECKHX 33724, CAMOCTOSATENFHOTO MPHOOPETEHHSI U OIEHKH HOBOUM WH(pOPMAITUH
(U3NIECKOTro CoJiepIKaHusl, UCTIOIL30BAHUS COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

*  WCHOJB30BaHHUE MPUOOPETEHHBIX 3HAHUI W YMEHUH IS peIIeHNs TPAKTHYECKUX, )KU3HEHHBIX 3a]1ad;

*  BKJIIOYCHHE YYAIMXCS B PA3HOOOPA3HYIO AEATCIBLHOCTD: TEOPETHUECKYIO, MMPAKTHYCCKYIO, aHATUTHYCCKYIO,
MIOUCKOBYIO;

. BBIPa0OTKA THOKUX YMEHHI IEPeHOCUTh 3HAHUA 1 HABBIKHA Ha HOBBIE (DOpMBI y4eOHON paboTHI;

* pa3BUTHE COOOPAZUTENBHOCTH M OBICTPOTHI PEAKITUH MPH PEIICHNH HOBBIX PAa3IMYHBIX (DM3WUYECKUX 3a71ad,
CBSI3aHHBIX C MPAKTHUECKOU JEATEIBHOCTHIO.

4. Metoapl 00yueHusi 4 OpPMbI OPraHU3ALMH AeATETLHOCTH 00yYAIOLIUXCS

Peanuzamus nporpaMMbl BHEypOoUHOH aesiTenbHocTH «PU3MKa B 3a7ja4ax U SKCIEPUMEHTaxX» Mpenoaaraet
MHIMBUAYAJIbHYIO U TPYIIIOBYIO paboTy 00ydaromuxcs, JIaHHPOBaHUE U [IPOBEICHUE HUCCIIEI0BATEIECKOTO
9KCIEPUMEHTA, CAMOCTOSTENbHBINH COOp NaHHBIX AJIS PEICHHS MPAKTHUECKHX 3a/1a4, aHaIU3 U OLEHKY IOTy4eHHBIX
Pe3ynbTaTOB, U3TOTOBICHHUE TocoOuid 1 Monesneil. [IporpaMma npegycmMaTpuBaeT He TOJIBKO 00y4JaroLye 1
Pa3BHBAOIIKE 1ISITH, €€ peau3alysi ClIOCOOCTBYET BOCITUTAHUIO TBOPYECKOM JIMYHOCTH ¢ aKTUBHOM KU3HEHHON
no3uuuel. BEICOKUX pe3ynbTaToOB MOTYT AOCTUYb B JAHHOM CIIy4ac HE TOJIBKO YUYEHUKHU C XOPOILIEH IKOJbHOM
YCIIEBAEMOCTBIO, HO M BCE LIEIeyCTPEMIIEHHBIC aKTUBHBIE Pe0sITa, YK CIICNaBIINE CBOM MPodecCHOHANBHBIN BHIOOD.

5. Ilnanupyemble pe3yabTaThl

JocTiwkeHne mIaHupyeMbIX Pe3yJIbTaTOB B OCHOBHOM LIKOJIE MPOMCXOANT B KOMIUIEKCE HCIOIb30BAaHUS YETHIPEX
MEKIUCHUILTUHAPHBIX YU9eOHBIX MporpaMM («PopMHUpOBaHNe YHUBEPCATHLHBIX YUeOHBIX NecTBUil», «DopMupoBaHue
UKT-xomnereHTHOCTH 00y4arommxcs», «OCHOBBI y4eOHOUCCIIENOBATENBCKON M MTPOEKTHOM eI TENFHOCTHY,
«OCHOBBI CMBICIIOBOTO YTEHHUS ¥ Pa0OTHI C TEKCTOMY) M y4eOHBIX ITPOrpaMM IO BCEM NpeAMETaM, B TOM YHCIIE 1O
¢usuxke. [locne nzyueHus nporpaMmMbl BHEYPOUHOH esTeIbHOCTH «PH3HKa B 3a1a4aX U SIKCIEPUMEHTax»
oOyyaronuecs:

® CUCTCMATU3UPYIOT TCOPCTUUCCKUC 3HAHUA U YMCHUS 110 PCUHICHUIO CTAHAAPTHBIX, HCCTAHAAPTHLIX,

TEXHUYCCKUX U OJIMMITMAIHBIX 3aJla4 pa3JIM4YHbIMU METOAaMU,

*  BBIPa0OTAIOT MHAWBUAYAJIBHBIN CTHIIb peIICHUS (PU3NUECKUX 3a/1a4.

*  COBEpIUEHCTBYIOT yMEHHs Ha MPAaKTHKE MOJIb30BaThCA NPUOOPaMH, IPOBOAUTE U3MEPEHUS (PU3MUECKUX
BEJIMYMH (ONPEAEIATh LIEHY JeJICHHs, CHUMATh MIOKa3aHMsl, COOJII0AATh NpaBuiia TEXHUKU O0€30MacHOCTH);

*  Hay4Yarcs IOJIb30BaThCsl MPUOOpaMH, C KOTOPBIMH HE CTalIKWBAIOTCSA Ha ypOKax (U3UKH B OCHOBHOW HIKOJIE;

*  pa3paboTaoT U CKOHCTPYHPYIOT NPUOOPHI M MOJENH ISl OCIEeayIoUIel paboThl B KaOMHETE (PU3HKH.

®  COBEPIICHCTBYIOT HABBIKY MMMCHbMEHHOW M YCTHOW PeyH B MPOIIECCE HAMMMCAHMS UCCIIEI0BATENILCKUX padoT,
WHCTPYKIUH K BBIMTOJTHEHHBIM MOJICTISIM U IPHOOpaMm, TIPH BBICTYIIICHHUSIX HA HAYYHO - TIPAKTHUYECKUX
KOH(EPEeHLUAX PA3ITUUHBIX YPOBHEH.

*  ompeneNsT AanbHellee HanpaBIeHHE Pa3BUTHSI CBOMX CIIOCOOHOCTEH, chepy HAyIHBIX HHTEPECOB,
OTIPEJIEIIATCSI C BBIOOPOM JalibHENIIero 00pa3oBaTeIbHOTO MapIIPyTa, JaNbHEHIero mpoduis o0ydeHus B
cTapllel mKoe.

IIpeomemmnvimu pezynomamamu IpoOrpaMMbl BHEYPOUHOH 1€ATEIbHOCTH SIBJISIOTCS:

1. ymeHue moJB30BATHCS METOJAMH HAYYHOTO ITO3HAHMS, IPOBOJUTH HAOIOACHNUS, INIAHUPOBATh U IPOBOIUTH
9KCIIEPUMEHTHI, 00pa0aThIBATh PE3YIbTATHl N3MEPEHUI;

2. HayuyuTbCs TNOJb30BATHCS M3MEPHUTEILHBIMU NpuOOpamMu (BEChl, AWHAMOMETP, TEPMOMETp), COOUpaTh
HECJIOKHBIC OKCIICPUMCHTAJIbHBIC YCTAHOBKHU JJI IIPOBEACHUA HpOCTeﬁH.[PIX OIIBITOB,

3. pa3BUTHE BJIEMEHTOB TEOPETUUECKOTO MBIIIICHUS Ha OCHOBE (POPMUPOBAHUS YMEHUN YCTaHABINBAThH (PAaKThI,
BBIACIIATh TJIABHOC B U3Yy4YAaCMOM SBJICHUU, BBIABIATH IMPUYMHHOCICACTBCHHBIC CBA3KW MCKIAY BCIMYUHAMU,
KOTOPBIC €0 XapaKTECPU3YIOT, BBIABUTI'aTb I'MIIOTE3EI, (bOpMy.T[I/IpOBaTL BBIBOJBI,

4. pa3BuTHE KOMMYHHUKAaTHUBHBIX YMEHUH: TOKIIAIBIBATE O PE3YJIbTATaX SKCIEPHUMEHTA, KPATKO M TOYHO OTBEYATh
Ha BOIIPOCHI, UCTIOIB30BaTh CIIPABOYHYIO JIUTEPATYPY U APYTHe UCTOYHUKH WH(POPMAITIH.



Memanpeomemusimu pe3yinbmamamiu IpOrpaMMbl BHEYPOUHOU AESITETFHOCTH SIBISIOTCA:

1. oBnasicHWE HaBBIKAMHM CaMOCTOSITEIILHOTO TIPUOOPETCHUS HOBBIX 3HAHWW, OpraHM3alMd Yy4eOHOU
JIEeSTEIbHOCTH, TIOCTAHOBKH IIeJIeH, TIJIaHHMpPOBAHMSA, CAMOKOHTPOJISI M OIEHKH pEe3ylbTaTOB CBOEH
JEATEeIbHOCTH, YMEHUSIMU MPEIBUICTh BOZMOKHBIC PE3YJIbTAThl CBOUX ACHCTBUIA;

2. TpHOOpETEeHUE OMbITa CAMOCTOSATEIHHOrO IMOWCKAa aHanM3a M oTO0opa WHGOpPMAIUU C HCIOJIh30BAHUEM
Pa3IMYHBIX HCTOYHUKOB M HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH JIJISl pEIICHNUs SKCTIEpUMEHTATBHBIX 3a/1aY;

3. ¢dopMupoBaHUE YMEHHIA Pa0OTATh B TPYIIIC C BHITOJHEHUEM Pa3IMYHBIX COIIMATBHBIX POJICH, IPEICTABIISATh U
OTCTaWBaTh CBOM B3TJIAJIBI U YOIKIEHS, BECTH TUCKYCCHIO;

4. oBNajeHUE PKCIIEPUMCHTAILHBIMH METOIAMU PEIIICHUS 3a/1a4.

Juunocmuvimu pezysromamamu IporpaMMbl BHEYPOUHOHN JESITEILHOCTH SIBISIOTCS:

1. cOpMHUPOBAHHOCTh TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAJIBHBIX W TBOPUYECKHX CIOCOOHOCTEH
YUAIIIXCS;

2. CaMOCTOSITEIBHOCTh B MPHOOPETEHUH HOBBIX 3HAHWHN M MPAKTHUECKUX YMEHUH;

3. npuoOpeTeHne YMEHHUS CTaBUTH Iepes co00il IMo3HaBaTeIbHbIE IEIH, BEIIBUTAaTh THIOTE3b], JOKA3bIBATh
COOCTBEHHYIO TOUYKY 3PEHHUS;

4, nproOpeTeHne MOJI0KUTEIFHOTO SMOLMOHATIBHOTO OTHOILIEHHS K OKpY)KaloLIel mprupoje U camomy cebe

KaK YacTH MIPUPOJIBL.

6. Cnoco0bl OLIEHKH YPOBHSI 1OCTUKEHUS 00yYaAIOIINXCS

KauectBo IMOATrOTOBJICHHOCTH YYalllUXCs OHNPCACIIACTCA KAauCCTBOM BBIIIOJHCHHBIX MMHU pa60T. KpI/ITepI/ICM
OIICHKM B JAaHHOM ClIy4dac€ SABJIACTCA CTCIICHL OBJIAJICHUSA HaBBIKAMH pa6OTI>I, CaMOCTOATCIIBHOCTh U 3aKOHYCHHOCTDH
pa6OTI>I, THIATCJIIBHOCTh SKCIICPUMEHTA, HAYUHOCTh IMPEAIaracMoro peuicHus HpO6J'ICMBI, BHEIIHUMN BUO U Ka4€CTBO
paboTel mpubopa WM MOJENH, COOTBETCTBHE HCCIEIOBATENBCKOW padOTH TpeOyeMbIM HOpMaM W IpaBHIIaM
odopmITeHus.

[MToompurensHOit (GopMOIT OLIEHKH Tpyda ydamuxcs SBISETCS JEeMOHCTpamus padoT, BBITOJTHEHHBIX
yYalIuMUCS U BEICTYIUICHHE C Pe3yIbTaTaMH HCCIICTOBaHHUHN Mepe T pa3IMYHbIMU ayANTOPUSMH (B KJIacce, B CTAPIIUX U
MJIaIIKUX KiacCax, YUUTCIIAMHU, IeJaroraMu JOIMOJIHUTCIbHOTO O6p330BaHI/I$1) BHYTpPHU HIKOJIBI.

Pabora ¢ yueOHBIM MaTepUaIOM pa3HOOOPa3HBIX (DOPM JaeT BO3MOKHOCTh KaXJIOMY UX yUYaIIUXCs MPOSIBUTh
CBOHU CITOCOOHOCTH (B 00JIaCTH CUCTEMAaTH3allMU TEOPETHUECKUX 3HAaHUiA, B 00JIACTH PELICHUs] CTAaHJAPTHHIX 33]a4, B
o0iacTi pelieHus] HeCTAaHIAPTHBIX 3a7ad, B OONACTH HccienoBaTeNbckod pabothl M T.1.). CuTyanuum ycmexa,
CO3/IAIOIINE TIOJIOKHUTEIBHYI0O MOTHUBALIUIO K JICSTENFHOCTH, SIBISIFOTCS BaXKHBIM (DaKTOPOM PA3BUTHUSI TBOPYECKHX H
HI03HABATEIBHBIX CIOCOOHOCTEN YJaIIUXCsl.

7. Coaep:kaHue NPOrpaMMbl

Cooepicanue uzyuaemozo Kypca 6 8 knacce

1. IlepBoHayanbHbIe CBeICHUS 0 CTPOEHUH BenlecTBa (7 4)
Lena nenenns naMepurensHoro npubopa. Omnpeenenne MeHbl IeIeHNs U3MEPUTENbHOT0 uuHapa. Onpenenenne
TEOMETPHUYECKUX pa3MepPOB Tena. M3rotosieHrne n3MeprUTeNbHOro IMIuHApa. VizMepenne TemmnepaTypsl Tela.
Wzmepenue pasmMepoB MaibIX Tell. MI3MepeHue TOMIMHBI TUCcTa OyMary.

2. B3aumoneiictBue Tes (12 u)
Wzmepenue ckopocT IBUKEHMs Tena. Mi3MepeHue Macchl Tella HelpaBUIbHOM (opMbl. Mi3MepeHue MIoTHOCTH
TBeporo Tena. M3mepenne oobema mycToTsl. MccnenoBanie 3aBUCIMOCTH CHIIBI TSKECTH OT MAaccChl Tea.
Onpenenenne Macchl M Beca Bo3ayxa. ClokKeHHe CHII, HallpaBJIEHHBIX 10 OJJHOW MpsiMoi. M3MepeHne xKeCTKOCTH
npyxuHsl. U3Mepenue koadduiimenta cuiibl TPEHUS CKOJIBXEHUs. Pellienne HecTaHaapTHHIX 3a/1ad.

3. JaBienue. JlaBjieHue skuaKocTeid 1 ra3os (7 1)
HccnenoBanne 3aBUCHMOCTH AABJIEHUS OT IUTOMAAN MOBEPXHOCTH. ONpeaesieHne 1aBIeH!s TBEPIOro Tena.
Brruncnenue cuibl, ¢ KOTOpoi aTMocdepa JaBUT Ha TIOBEPXHOCTH cToa. OnpeeneHne Macchl Tena, IIaBaoIIEeTro B
BoJie. OnpesiesieHne MIOTHOCTH TBepaoro Tena. OnpeneneHrue odbeMa Kycka jbja. VizyueHne ycioBys TIaBaHusl Tel.
Pemenne HecTaHAApTHBIX 3a]1a4.

4, PaGoTa u MongHoCTh. JHeprus (8 4)
Brrunciienne paboTsl 1 MOLTHOCTH, pa3BUBAaEMOM yUeHUKOM npu nogbeMme ¢ 1 Ha 3 stax. OnpeneneHne BIUTPhIILA B
cuie. Haxoxxaenue neHTpa TspkectH mockoit urypsl. Beruncnenne KI1J| HakmonHol mnockoctu. M3mepenue



KUHETHYECKOU sHepruu. 3mepeHure noTeHalbHOM 3Hepruu. PellieHre HecTaHJapTHRIX 3aad.

Cooepotcanue uzyuaemozo Kypca ¢ 9 Kuacce

1. Du3nyecKuii MeTo U3ydeHusl PUPOIbI: TEOPETHYECKUI M IKCIIEPUMEHTAIbHBIN (3 1)
Onpe/iesieHre IEHBI JIeIeHUs IPUOOPOB, CHATHE ToKa3aHuid. OnpeielieHUe MOTPEIIHOCTeH U3MEPEHUH.
2. TemnoBble sIBJIEHUS] U METOJIbI UX HccJaeToBaHus (8 4)

Onpenenenue yAJIMHEHN Tea B IIpoLiecce U3MEHEHUS TeMIiepaTypsl. Pelienne 3a1a4 Ha olpe/ieNeHne KoJu4ecTBa
TeIIOTHL. [IprMeHeHre TETTOBOTO pacIIupeHus IJIsl pETHCTPAINA TEMITEPaTyPHI.

HccnenoBanne mpoIieccoB IUIABISHHS ¥ OTBEpAeBaHNs. V3yueHne ycTpoiicTBa TeIIoBbIX ABurarenei. [lpnbopst ams
U3MEpEeHMs BIaXKHOCTH BO3/yXa.

3. DyieKkTpUYecKHe SIBJIEHHUs U METObI UX UccieqoBaHus (8 1)

Onpenenenue yeabHOr0 CONMPOTUBIIEHNS TPOBOAHUKA. 3akoH OMa Juid yuacTka nenu. Pemenue 3anau. MccnenoBanue
1 UCIIOJIb30BaHME CBOMCTB AJICKTPHUIECKUX KOHIEHCATOPOB. Pacder moTpebsiemoit anekTposneprun. Pacuer KI1/T
3NEKTPUYECKUX yCTpoiCTB. Pemenue 3agau Ha 3akoH Jlxoynsa-Jlenna.

4, DJ1eKTPOMATHUTHBIE siBjieHus (5 4)

[ony4yenune u puKCUpOBaHHOE M300paKEHUE MArHUTHBIX MoJiei. Mi3yueHne cBOHCTB 3JIEKTPOMAarHuTa.

W3yuenue moaenu anekTpoasurarens. Perenne kadecTBEHHBIX 3a/1a4.

5. Onruka (104)

Wzydenne 3akoHOB oTpaxenus. Habmonerrne oTpaxkeHus U MpeIoMIICHUs cBeTa. M300pakeHns B TUH3aX.
Omnpenenenne raaBHOTO (POKYCHOTO PACCTOSHUS M ONITUYECKON CHITBI TUH3BL. Habmronenne nHTepdepeHIinm cBeTa.
Pemenwne 3amau Ha penomiieHne cBeta. HabmoaeHre moaTHOTO OTpaskeHus CBETA.

Cooepircanue uzyuaemozo Kypea 6 9 knacce

1. Marnetu3sm (9 4)
Kowmmac. [Ipuammmn pabotet Maraut. MarHuTsl moiocoBble, 1yroBeie. MarautHas pyna. MarHuTHOe 1moire 3eMITH.
MsroroBnenue Maruuta. PenieHre kauecTBEHHbBIX 3a4a4.



2. AnextpocraTuka (10 )

DIIeKTPUIECTBO HA pacdeckax. OCTOPOKHO CTATHIECKOE DJICKTPUIECTBO. DJIECKTPHICCTBO B UTPYIIIKAX.
DIIEKTPUIECTBO B OBITY. Y CTpOHCTBO OaTapeiiku. Permenne HecTaHIAPTHRIX 3a1ad.

3. Caet (15 4)

Ucrounuku cBera YcTpoicTBo ria3a. ConHeunsle 3aiiunku. Tenb. 3aTMeHHe.

IIBera koMmakT qucka. MbuThHBIN criekTp. Pagyra B mpupoje. Jlynusie u Conmneunsie 3atmMenusi. Kak ciomars jtya?
Kax 3axxeus orons? Penienue HecTaHIapTHBIX 3a/1a4.

8. KanenmapHo -TemMaTnyeckoe NJiaHMPOBaHHe

Kajenaapuo -temaTnueckoe mianuposanue (1 roa o0yyenns)
Ne Tema 3ansTHSA
S IIpakTu4eck as
KoJu-Bo yacos pabora

1 1

BroaHoe 3ansTHe. UHCTpYKTaX MO0 TEXHUKE OE301MacHOCTH.
I[IepBoHayabHBIE CBEAEHHUS 0 CTPOEHUM BellecTBa (7 4)

2 DkcnepuMenTanbHas padora Ne 1 «Onpenenenre nensl genenus |1 1
pa3IUYHBIX TPHOOPOBY.

3 DKcrepuMenTaIbHas pabora Ne 2 «Omnpeenenne reomeTprudeckux|l 1
[pa3MepoB TeI».

4 [MpaxTudeckas padota Ne 1 «3roToBIeHUE H3MEPUTEIBHOTO 1 1
LWTHHIDAY.

5) 1 1
OkcriepuMenTanbHast padota Ne 3 «/3mepeHne TeMneparypsl TE.

6 DkcnepuMenTanbHas padora Ne 4 «M3Mepenue pasmMepos Majibix |1 1
Tem».

U DKcnepuMenTanbHas padora Ne 5 «M3Mepenue Tommunbl gucra |1 1
OyMmarm.

B3aumopeiictBue Tes (12 4)

3 OkcriepuMeHTaibHas pabora Ne 6 «3mepenne ckopoctu 1 1
TIBYDKEHUSI TEID).

9 1
Penrenue 3a1a4 Ha TeMy «CKOPOCTh pABHOMEPHOT'O JIBUOKCHUSIY.

10 OkcrniepuMeHTa bHas padota Ne7 «M3mepeHue Maccel 1 karuin 1 1
BOJIBIY.

11 OkcriepuMenTanbHas padora Ne 8 «3MepeHne mII0THOCTH KycKa 1 1
caxapay.

12 OkcriepuMeHTabHast padora Ne 9 «M3mepeHne mI0THOCTH 1 1
XO3AHCTBEHHOT'O MBLIA.

13 Pemenne 3amad Ha TeMy «[ITOTHOCTE BelecTBaY. 1

14 DkcrepuMenTansHas pabora Ne 10 «MccmenoBanne 3apucumMocTtr |1 1
CHJIBI TSDKECTH OT MAcCChlI TeJay.

15 DkcrepuMenTanbHas pabota Ne 11 «Omnpenenenne Macesl  Beca |1 1
BO3/1yXa B KOMHATE).

16 OkcriepuMenTanbHast padora Ne 12 «Cnoxenue cui, 1 1
HanpaBJICHHBIX IO OJHOHN MPSIMOIN».

17 OkcrnepuMeHTaibHas padora Ne 13 «M3mepenue 1 1




PKECTKOCTHU IPYKHHBD».
18 DkcnepuMmenTanbHas padota Ne 14 «Uzmepenne kodpdunmenta |1 1
CHJIBI TPEHUSI CKOJIBKECHUSI.
19 Pemenne 3amay Ha Temy «Cuia TpEHUD). 1
JaBaenue. JlaBienue skuaxkocteid u razos (7 4)
20 DKcrnepuMenTanbHas pabora Ne 15 «Mccnenosanue 3apucumoctu |1 1
aBJICHMSI OT IUIOLIAIU TIOBEPXHOCTI
21 OkcriepuMmenTanbHas pabota Ne 16 «OnpeneneHue naBieHus 1 1
[THHIpUYECKOT0 Tesay. Kak mMbl Bugum?
22 DKkcnepuMeHTanbHas pabora Ne 17 « BeurcIeHHE CHITBI, ¢ KOTOPOi(l 1
aTMocQepa JaBUT Ha MOBEPXHOCTH cToday. [louemy Mup
[Pa3HOLIBETHBIN.
23 DKcrnepuMenTanbHas pabora Ne 18 «Onpenenenune macewl Tena, |1 1
[IABAIOIIETO B BOAEY.
24 OkcrepuMmenTanbHas padora Ne 19 «OnpeneneHue mIOTHOCTH 1 1
TBEPJOTO TeJay.
25 Perienne kadyecTBEHHBIX 3a7a4 Ha TeMy «llmaBaHue Tem». 1
26 DkcrnepuMeHTanbHas padota Ne 20 «3yuenue ycaosuii muasanms |1 2
TEID.
PaGora u MmomtHocTh. JHeprus (8 u)
27 DkcrnepuMenTanbHas pabora Ne 21 «Beraucnenne paboTsl, 1 2
COBEPILECHHON MIKOJBHUKOM P HoabeME ¢ 1 Ha 3 3Tax».
28 1 2
DxcrnepuMeHTanbHast padota Ne 22 «BrranciieHue MOITHOCTH
pa3BHBaeMO HIKOJLHUKOM IIpH NoabeMe ¢ 1 Ha 3 aTax».
29 1 2
DOxcnepuMenTanbHast padota Ne 23 «OmnpeeneHrie BEIUTPHIIIA B
CHJIe, KOTOPBIH JaeT MOABMKHBIA U HEMTOBIKHBIN OJIOKY.
30 Pemienue 3a1a4 Ha TeMy «PaboTa. MoOIHOCTEY. 1
31 DkcnepuMeHTanbHas padora Ne 24 «Beraucnenue KI1J] naknonnoiil 2
[UIOCKOCTH.
32 DkcnepuMenTanbHas pabota Ne 25 «M3MepeHne KMHeTHYECKOH |1 2
SHEPTUH TENaY.
33 Pemrenue 3agay Ha TeMy «KuHeTHuecKast SHEprus». 1
34 OkcriepuMeHTanbHas padota Ne 26 «3MepeHue n3MeHeHus 1 2
NOTECHIMATBHON SHEPTUIY.
HUTOI'O:34 34
KajenaapHo -temaTHdeckoe IJIaHupoBaHue (2 rog o0yyeHus)
Tema 3aHATUA
Ne 3aHs
st Koxa-Bo yacos |IIpakTuyeck as
padora
PDu3nvecKUil MeTO U3yYeHNs PUPOABI: TEOPETHYECKHI U IKCTIEPUMEHTAJIbHBIH (34)
1 BBoanoe 3ansTHe. MHCTpYKTaX 1O TeXHUKE 0€30MaCHOCTH. 1
2 OkcriepuMenTanbHas padora Ne 1 «Onpenenenue neHbl 1 1




JACIICHUA HpI/I60pOB, CHSTHE ITOKa3aHMUID).

3 OmnpeencHne MOrpeNIHOCTe H3MepeHus. Perienre kadyectBeHHbIX |1

3amad.
TenJioBble siBJeHMs U METOIbI UX HccenoBanu (8 4)

4 1
Omnpe/enenre yIUIMHEHNS TeJa B IIPOIecCe N3MEHEHHUS TEMITePaTyPhIL.

5 Pemenue 3aqa4u Ha onpeaeNeHHe KOJTMUECTBA TETIOTHI. 1

6 [IpyMeHEHHE TEMIOBOrO PACIIMPEHHS LISl PETHCTPALMI 1
Temreparypbl. AHaNIU3 U 00001IIeHne BO3MOYKHBIX BApUAHTOB
KOHCTPYKLUIL.

7 OkcnepumenTanbHas padbota Ne 2 «MccnenoBanue nmporeccos 1
TUTABIICHUS ¥ OTBEPCBAHII.

8 [Tpaktudeckas padora Ne 1 «M3yuenne cTpoeHHs KPUCTAILIOB, HX 1
BEIPAIIIIBAHIE.

9 M3yyeHne yCTpOWCTBA TEIIOBBIX ABUTATENCH. 1

10 [ [prOops! I N3MEPEHHSI BIAYKHOCTH. 1
OxcrnepuMeHTanbHast padota Ne 3 «Onpenenenue BIaXxHOCTH BO3LyXa
B KaOMHETaX IIKOJIBI.

11 Pelienne Ka4ecTBEHHBIX 3a1a4 Ha onpenenenne KI1JI Temmosoro 1
TTBUTATEIS.

DyiekTpUYecKHe SIBJIEHUs 1 METObI UX uccjieqoBaHus (8 1)

12 [TpakTudeckas padbora No 2 «Onpeznenenue yaeIbHOTO 1
COTPOTHBIICHHSI PA3JIMYHBIX MPOBOTHUKOBY.

13 3axon Oma 11 yuacTka nenu. Permenne 3amgad. 1

14 lccnenoBaHue U UCTIONIb30BAHUE CBOMCTB 3JICKTPUUECKIX 1
KOHJICHCATOPOB.

15 PelreHne 3a/1a4 Ha 3aBHCHMOCTh COMPOTHBIICHHS IPOBOAHHKOB OT |1
TEMIIEPATYPHI.

16 [IpaxTideckas pa6ota Ne 3 «PacuéT moTpeGIsieMoil dIeKTPOIHEPI U |
COOCTBEHHOT'O JIOMay.

17 Pacuér KII/] amexkTpruecKkux ycTponcTB. 1

18 Pemenue 3amau Ha 3akoH [xoyns-Jlenna. 1

19 Perrenye kaueCTBEHHBIX 3a1a4. 1

DJIeKTPOMATHUTHbBIE siBJIeHUs (5 4)

20 . 1
[Mony4yeHne u GUKCUPOBAHHOE M300pAKEHNE MATHUTHBIX MOJIEH.

21 3yueHue CBOMCTB 3JIEKTPOMAarHuTa. 1

22 3ydeHne MOIETH IICKTPOABUTATEIIS. 1

23 DKCKYpCHSL. 1

24 PereHne KkaueCTBEHHBIX 3a1a4. 1
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Onruxka (10 4)

25 3y4eHre 3aKOHOB OTPayKCHHS. 1

26 OkcriepuMenTanbHas pabora Ne 4 «HaOnroneHue oTpakeHus u 1 1
[IPEIOMIICHHSI CBETaY.

27 OkcriepumenTanbHas pabota Ne 5 «300paxkeHus B TMH3aX». 1 1

28 DKcrnepuMenTabHas padota Ne 6 «OnpejiesieHue riaBHoro 1 1
(hOKYCHOTO PacCTOSHUS U ONITHYECKON CHJIBI JIMH3BIY.

29 DKcriepuMenTabHas padorta Ne 7 «Habmonenue untepdepenin - |1 1
M (QpaKIKA CBETaY.

30 Pemienue 3a1a4 Ha IPEIOMIICHUE CBETA. 1

31 DKcriepuMenTabHas padota Ne 8 «Habumronenue nonroro orpaxkenusi|l 1
CBETA».

32 Perienne kauecTBEHHBIX 33/1a4 HA OTPaKEHHE CBETA. 1

33 1
3amura npoekToB. [IpOEeKTHL.

34 1
3akmouuTenbHoe 3aHAaThe. [IpOeKTHL.

HUTOI'O:34 11
Kajenaapno -TtemaTnueckoe IiaHupoBanue (3 roa o0yyenuns)

Tema 3ansaTHs

Ne 3aHs

TUSA Kox-Bo yacoB Tpakririeck as

padora
1 BeomHoe 3aHATHE. UHCTpYKTaX MO TEXHUKE O0€30TaCHOCTH. 1
MarneTrusm (9 4)

2 1 1
OkcriepumenTtanbHas pabora Ne 1 «Kommac. [Tpuatmmn paboTs».

3 1
[TpakTudeckas pabora Ne 2 «OpueHTHpOBaHHE C TTOMOIIBIO KOMITAcay.

4 Maruutsl. [eiicTBue MarauToB. Pemenne 3amay. 1

5 OkcriepumenTanbHas padota Ne 3 «3aHUMAaTENbHBIE OIBITHI C 1 1
MarHUTaMu».

6 Marnutnas pyna. [loxesnsie uckonaemslie [1oqMocKoBbS. 1

7 JleficTBre MarHUTHOTO MMOJIL. MarHUTHOE TI0JIe 3eMITH. 1

te] JleiicTBue MarHUTHOrO IoJis. Pemenue 3amadq. 1

9 1 1
OkcriepuMenTanbHas padbota Ne 4 «3roToBneHne MarHuTOBY.

10 [Ipe3eHTanus MPOEKTOR. 1

JuektpoctaTtuka (10 1)

11 1 1
OxcrniepuMenTanbHast padoTa Ne 5 «CraTudeckoe 3JeKTpUIeCTBOY.

12 OCTOpPOKHO CTaTHYECKOE HJIEKTpUIecTBO. Perienue 3agau. 1

13 OkcriepuMenTanbHas padota Ne 6 «3aHUMAaTENbHBIE OMBITHD). 1 1
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14 DJIEKTPUUECTBO B UTPpYIIKax. CxeMbl pabOTHI. 1
15 DJICKTPUUYCSCTBO B OBITY. 1
16 DKCcIIepuMeHTaIbHAs padboTa Ne 7 « YcTpolcTBO 6aTapeikmy. 1 1
17 OkcnepumenTanbHas padbora Ne 8 «M300peraem OGatapeiiky». 1 1
18 [Ipe3eHTanus MPOEKTOB. 1
19 [Ipe3eHTanms MPOEKTOB. 1
Cget (15 9)
20 VIcTouHMKH CcBETa. 1
21 Kax MBI BUIum? 1
22 [Touemy MHpP pa3HOIBETHBIMH. 1
23 OkcriepuMmenTanbHas pabora Ne 9 «Tearp Tenei» 1 1
24 OxcrepuMeHTabHas padota Ne 10 «ComHeUHbIE 3aH9IHK» 1 1
25 Hucnepcusi. MbIIbHBIN CHIEKTP 1
26 Panyra B mpupoe. 1
27 OkcrepumenTtanbHas padbota Ne 11 «Kak momyuuts pagyr.. 1 1
28 DKCKypCHsl. 1
29 Jlynusie u CoTHEYHBIE 3aTMEHUSI. 1
30 Kak crmomarts rya? 1
31 3azepkainbe. 1
32 OkcriepuMmenTanbHas pabora Ne 12 «3epkana» 1 1
33 3aruTa MpoeKTOB. 1
34 3aKITIOUNTENFHOE 3aHATHE 1
HUTOI'O:34 12
9. UndopMaMOHHO - METOIUYECKOE ODecTieveHHne
BreypouHas AesITeTbHOCTh MIKOJTBHUKOB. MeTOAnYeCcKIii KOHCTPYKTOp: ocobue s yuurtens/ [[.B.

o No »

I'puropses, I1.B. Ctenanos. - M.: IIpocBenienue, 2011. - 223 c. -. (CranmapTsl BTOPOTO
ITOKOJICHHUS ).

BreypouHnas aestenbHOCTh. [IpuMepHBIii TUTaH BHEYPOUHOU AEITEIHLHOCTH B OCHOBHOM IIKOJIE: TOcOOre ISt
yuutens/. B.I1. Crenanos, [I.B. I'puropses - M.: IIpocsenienune, 2014. - 200 c. -. (CtaHaapThl BTOPOTO
TIOKOJICHHUSI ).

Pabouue nporpammel. dusuka. 7-9 knaccel: yueOHo-MeTouueckoe nocobue/coct. E.H. Tuxonosa.- M.:[Ipoda,
2013.-398 c.

denepalibHBINA TOCYAAPCTBEHHBIN CTaHAAPT OOIIEro 00pa30BaHMs BTOPOTO MOKOJICHUS: NEATEIIbHOCTHBIN MOIX0]
[Tekct]: meTonmnyeckue pekomeHmanuu. B 3 4. Yacts 1/ C.B.Anannuesa; noj oom. Pen. T.®.Ecenkosoii, B.B.
3apy6unoit, aBt. Beryn. Ct. B.B. 3apyouna — Yuesnosck: YUIIKITPO, 2010. — 84 c.

3anumarenbHas ¢usuka. Ilepensman S.U. - M. : Hayka, 1972.

Xouy 6biTh Kynubunsim. Onpmanckuit .U - M. : PUL] MK/, 2002.

dusuka s yeiaedeHHbIx. Kubanbuenko A.S., Kub6anpuenko M.A.- PoctoB /[ . «®enukcy, 2005.

Kak ctatp y4eHbIM. 3aHsTHS IO PHU3HKE ISl CTAPUICKIACCHUKOB. A.B. Xyropckuii, JI.H.
Xytopckwuii, U.C. Macnog. - M. : ['mobyc, 2008.

@poHTanbHBIE TabopaTopHbIe 3aHATHA 10 (hr3mke B 7-11 kiaccax 00111e00pa3oBaTeNbHBIX

yupexaenuit: Kaura nist yuurens./mon pea. B.A. Byposa, I'.I'. Hukudopoga. - M. : [Ipocsemienue, 1996.
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10.

11.

12.

13.

14.

15.

16.
17.

ODenepanbHBIN TOCYIaPCTBEHHBIH 00pa30BaTeIbHBINA CTaHAAPT [ DIEKTPOHHBIN pecypc]. - Pesxxum gocrtyna:
http://standart.edu/catalog.aspx?Catalog=227
Caiit MunucrepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanun// opunmansHbeiii caifT. - Pexxum goctyma:
Hitp://MuHOOpHAYKH. PG/
Meronnueckas ciyx6a. M3garensctBo « BMHOM. Jlaboparopus 3HaHUI [DIEKTPOHHBIHA pecypc].
- Pexxum moctyma: http://metodist.lbz.ru/
HUrposas nmporpamMma Ha aucke «/Ipakorra u 3aanMatenbHas Gusnkay [ DIeKTpOHHEIHN pecypce]. - Pexxum moctyma:
http:// www.media2000.ru//
Pa3BuBatomye 3MeKTPOHHBIE HTPHI «Y MHHUKH - H3Y4aeM IIaHETY»
[DnexTpoHHbI pecypc]. - Pexxum goctyna: http:// www.russobit-m.ru//
Asropckas mactepckas (http://metodist.Ibz.ru).
AnroputMBI pernenuns 3aqa4 mo ¢gusnke: festivai.l september.ru/articles/310656
DopMypoBaHUE YMEHHH YHaIIUXCsl peraTh GU3NUECKUE 3a0a4H:
revolution. allbest. ru/physics/00008858 0. html
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