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ITosicHuTebHAS 3alIHCKA

JononuutenbHas oOmeoOpa3oBaTenbHas oOliepa3BuBaroias nporpamma no ¢usuke «Pusnka B
3a/la4ax M dKCIepUMEHTaxX» mpeaHazHaueHa oobydaromuxcs 7-9 kmaccoB MKOYCOI Ne2 T, FOxu

Peasu3aunus mporpaMmsl o6ecrednBaeTcss HOPMATHUBHBIMH JOKYMEHTAMM:
o @ecnepanbHblii 3akoH Poccwiickoit ®enepanmu ot 29 mekabps 2012 r. Ne 279-®@3 «O6
obpazoBanun B Poccuiickoit @enepanumny (C HI3MEHEHUSIMH U JOTIOJTHEHUSIMHU );

e deneparbHBIM  TOCYJAPCTBEHHBIM  00pa3oBaTENbHBIM  CTAaHAAPTOM  OCHOBHOTO  OOMIETO
obpazoBanus (mpukaz MO P® ot 17.12.2010 Ne1897«O06 yTBep>KACHUU U BBEJCHUE B JICHCTBHE
@denepalibHOTO  TOCYJapCTBEHHOTO  00pa30oBaTEeNbHOTO  CTaHJApTa  OCHOBHOIO  OOIIEro
oOpazoBanus» (¢ m3MeHeHUsIMH 1 JonoidHeHusMu [Iprukasa MunoOpuayku Poccun ot 29.12.2014
Ne 1644););

o OyHIaMEHTaJIbHBIM SPOM COJEPKaHUS 0011ero 00pa3oBaHus;

e [locranoBnenne PenepanbHON CIIy’KObI MO HAI30py B cdepe 3alUThl IpaB MOTpeOUTENned M
OJlaromoJiyurs 4eaoBeKa, [ JTaBHOTO rocyaapCTBEHHOTO caHuTapHoro Bpadya P® ot 29.12.2010r.
Nel89 «O6 yrBepxaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MMHIEMHUOJIOTHICCKIE
TpeOOBaHUS K YCIOBHSIM U OpraHU3aliii 00ydyeHus: B 0011e00pa30BaTEeNbHBIX YUPEKACHUIX ),

e [lpukaz MunncrepctBa obpasoBanusi u Hayku Poccuiickoit @eneparuu Ne 986 ot 4.10.2010 r.
«O06 yrBepxkaeHUU (QenepanbHbIX TpPeOOBAaHWNW K OOpa30BATENBHBIM YUPEKICHUSM B YaCTH
MHUHUMAJIBHOU OCHAIIIEHHOCTH Y4eOHOTO Mporiecca U 000py/1I0BaHMs YI€OHBIX MTOMEIICHUID)

Hal'lpaB.HeHHOCTb nmporpamMmabl — €CTCCTBCHHOHAaYyYHasd

[Ipemnaraemas nmporpamma B 7- 9 Kiraccax paccunrtana Ha 3 roja oOydeHus: B 7 kiacce — 34 4acos;
B 8 kiacce — 34 yacoB; B 9 kiacce - 34 yaca, Bcero (102uaca).

dusnyeckoe 00pa3oBaHKe B CHCTEME OOIIEr0 M CPEHEro 00pa30BaHMs 3aHUMAET OJIHO M3 BEAYIIHUX
MecT. SIBasisick (yHIAMEHTOM HAyYHOTO MHPOMOHHUMAHUS, OHO CIOCOOCTBYET (POPMHUPOBAHUIO 3HAHUI
00 OCHOBHBIX METO/IaX HAYYHOT'O MO3HAHMS OKPYKAIOIIET0 MUPa, (PyHIaMEHTAIbHBIX HAYYHBIX TCOPUN U
3aKOHOMEPHOCTEH, POPMHUPYET Yy OOYUAIOIIUXCS YMEHUSI HCCIIEA0BATh U OOBSICHATH SIBICHHS MPUPOJIBI U
TEXHHKH .

Kaxk mikospHbIN TipeaMeT, Gusnka 00JaaeT OrpOMHBIM T'YMaHUTAPHBIM MTOTECHIIMATIOM, OHA AaKTUBHO
bopMHpyeT HHTCIUIEKTyallbHbIE M MHPOBO33pCHYECKHE KadecTBa JHMYHOCTH. JluddepeHuunanms
IpeAnoiaraeT TaKyl0 OpraHU3alMio Mpolecca OOYydYeHHs, KOTOpas YYHUTHIBACT HWHIUBHUIyalIbHBIC
0COOCHHOCTH OOYYAIOIINXCSA, UX CIOCOOHOCTH M HMHTEPECH, JHYHOCTHBIA ombIT. [uddepenumarms
o0yueHust pu3MKe MO3BOJSIET, C OMHON CTOPOHBI, 00ECIeYnTh 0a30BYIO MOATOTOBKY, C JAPYro —
YIOBJIETBOPUTH MOTPEOHOCTH KaXKIOTO, KTO MPOSBIISET HHTEPEC U CHOCOOHOCTH K MPEJAMETY M BBIXOHT
3a paMKH M3ydeHUsl HU3UKH B IIKOJILHOM KypCe.

Iean kypca
Onwupasicb Ha MHIUBUAYaJbHbIE 00pa30BaTENIbHBIE 3alPOChl M CIOCOOHOCTH KaXKJ0ro peOeHKa
IpU peanu3aluu nporpammbsl no ¢usuke «Pusuka B 3a7avax M SKCIEPUMEHTaX», MOXKHO JIOCTHUYb
OCHOBHOM L€/ - Pa3BUTh y O0y4alIIMXCS CTPeMJIEHHE K JajibHeilIeMy caMoOIpeleseHHIo,
HHTEUIEKTYAJIbHOM, HAy4YHOH M  NPaKTHYeCKOH CAMOCTOAITEJIbHOCTH, IO3HABATEJIbHOM
AKTHMBHOCTH.

JlaHHas mporpamMma IO03BOJIIET OOy4alOIIMMCs O3HAKOMHUTbCS C METOJMKOM OpraHu3aluv M
MIPOBEICHUS SKCIIEPUMEHTATBHO-UCCIIEA0BATENLCKON AEATEIBHOCTH B COBPEMEHHOM Y4eOHOM Ipoliecce
1o (pu3KKe, 03HAKOMUTHCS CO MHOTUMH MHTEPECHBIMM BONpOcaMH (PU3MKK Ha JAHHOM 3Tare 00ydeHus,
BBIXOJIIIMMHU 32 PaMKH IIKOJIBHOW IMPOrpaMMBbl, PACHIMPUTh LIEJIOCTHOE IPEJCTaBICHHE O IMpobieme
JaHHOM HaykH. DKCIepUMEHTalbHas JesITeIbHOCTh OyJeT CIIOCOOCTBOBATh Pa3BUTHIO MBICIUTEIIBHBIX
orepanuii 1 00IIeMy HHTEIUIEKTYaJIbHOMY Pa3BUTHIO.

He menee BaXHBIM (pakTOpoM peanu3aliiil JTaHHOM MpOrpaMMbl SIBJISIETCS CTPEMJICHHE Pa3BUTH Y
o0yJaromuxcs yMEHUE CaMOCTOSATENIbHO paboTaTh, AyMaTh, SKCIIEPUMEHTHPOBATH B YCIOBHSX IIKOJIbHOM



nabopaTopuM, a TakXKe COBEPIUICHCTBOBATh HABBIKM APTyMEHTAllMM COOCTBEHHOW TO3WULUHU IIO
onpenenéHHpM BorpocaM. CojepaHUE IPOrpaMMbl COOTBETCTBYET IO3HABATEJIBHBIM BO3MOKHOCTSIM
IOKOJIBHUKOB M MPCAOCTABIACT MM BO3MOKHOCTH pa6OTaTB Ha YPOBHC IOBBIINICHHBIX Tp€60BaHHﬁ,
pa3BuBas y4yeOHYI0 MOTHBALUIO. ConepxaHue 3aHATUH  TPEICTaBIsieT cOOOM BBEJCHHWE B MUP
3KCHepHMeHTaHbH0ﬁ (1)I/I3I/IKI/I, B KOTOPOM yHalIHueCCd CTAHYT HUCCICAOBATCIIAMHA WM HAY4YaTbCs MMO3HABATH
OKPY)KaIOI_L[I/Iﬁ HUX MHP, TO CCTb OCBOAT OCHOBHBIC MCTO/Ibl HAYYHOTO IMO3HAHUS. B YCJIOBUAX pCain3allin
o0pa3oBaTeNIbHOW MPOTrPaMMBbl  IIUPOKO HCIHOJB3YIOTCS METOJAbl  y4eOHOTO, HCCIEI0BATEIBCKOTO,
npoOMeMHOTO  dKcnepuMeHTa. PeOEHOK B mpolecce TMO3HaHUS, MNpHOOpeTas YyBCTBEHHBIN
((eHOMEHOIOTHYECKHUI) OTIBIT, IEPEIKUBACT MOJTyUCHHBIC ONTYIIICHHS U BIICUATIICHUS. DTH MEPS)KUBAHHUS
npoOyKIaroT M MOOYXKIAIoT mporecc MbiuieHus. Crempduueckas ¢opma OpraHU3alMHd MO3BOJSET
O6yT-IaIOHII/IMC$I O3HAKOMUTBCA CO MHOI'MMHU MHTCPECHBIMU BOIIPOCAMHU (1)I/I3I/IKI/I Ha JaHHOM JTali€
00Oy4eHHs, BBIXOJSIIMMHU 32 PAaMKH IIKOJIBHOH MPOTPaMMBl, PACHIMPUTH IEIOCTHOE IMPEICTABICHHUE O
npobsemMe MaHHOW Haykd. JleTH mNoiy4aroT NpoQecCHOHANbHBIE HaBBIKH, KOTOPBIE CHOCOOCTBYIOT
MalbHEHIIEN COMAILHON aIalTalliy B OOIIECTBE.

lle./lblo IIporpamMmaI 3aHATHI 10 (1)I/ISI/IK€ «Du3nka B 3aga4ax W OKCICPUMCHTaxX», IJId
oOygarommuxcs 7- 9-X KJIacCOB SBISOTCS:

e pa3BUTHE Yy OOYYalOUIMXCsl TI03HABaTEIbHBIX MHTEPECOB, WHTEINIEKTYAIbHBIX U
TBOPYECKUX  CIIOCOOHOCTEM B  Tpollecce  pelieHusT  MpPaKTUYeCKWX  3ajad |
CaMOCTOSITEILHOTO MPUOOPETEHUS HOBBIX 3HAHUI;

e (dopmMHUpOBaHME W pa3BUTHE Y OOYYAIONIUXCS KIIOYEBBIX KOMMETEHIMHA — y4eOHO —
TTO3HABATENBHBIX, WH(POPMAITMOHHO-KOMMYHUKATUBHBIX, COIIMAJIbHBIX,  KaK CJIC/ICTBHE -
KOMTIIETEHITNH JITYHOCTHOTO CaMOCOBEPIIICHCTBOBAHUS,

e (opmMupOBaHHUE MIPEIMETHBIX U METANIPEAMETHBIX PE3yAbTATOB 00YUCHUS, YHUBEPCAITBHBIX
Y4EeOHBIX JICHCTBHIA.

® BOCIUTAHHE TBOPYECKOM JIMUYHOCTH, CIIOCOOHOW K OCBOCHHIO MEPEIAOBBIX TEXHOJIOTHUH W
CO3IaHHIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BHIIBM)KEHHUIO HOBBIX HI€H U MPOEKTOB;

e peanu3alus JEATEIbHOCTHOTO IMOAXO0JA K NMPEAMETHOMY OOYUEHHIO Ha 3aHATHSIX IO
buzuke.

OC0OEHHOCTBIO JIOTIOJTHUTEIILHOTO 00pa3oBaHus 1Mo (HU3UKE B paMKax KPY)KKOBOW paOOTHI SBIISETCS TO,
YTO OHa HalpaBjJeHa Ha JOCTI)KEHHE OOydalolmuMucs B OOJbIIEH CTENeHH JIMYHOCTHBIX H
MeTanpeaIMETHBIX Pe3yIbTaTOB.

3amauum Kypca
Jliia peanuzanuu 1eneit Kypca Tpedyercs pelieHne KOHKPETHBIX IPaKTHUecKuX 3af1ad. OCHOBHbBIE
3a/1aun

. BBISIBJICHUE MHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH 0 Oydaromuxcsa K
Pa3IMYHBIMBHIAM JIEATEIBHOCTH;

. (opMupoBaHHME NPEICTABICHUS O SBJICHUAX U 3aKOHAX OKPY)KAIOLIEro MHpa, ¢ KOTOPhIMU
LIKOJIBHUKH CTAJIKUBAIOTCS B IOBCEIHEBHOM JKU3HH;

. (opMupoBaHUE NPEACTABICHUSA O HAYYHOM METOJIe TIO3HAHUS;

. pa3BUTHE UHTEPECA K UCCIIEN0BATEIbCKON NEATEIBHOCTH;

. pa3BUTHE OIBITA TBOPUECKOM NEATEIbHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE HABBIKOB OPraHU3alM1 HAy4HOTO TPY/a, pabOThI CO CIOBApsAMH U SHLUKIIONECAUIMHY;

. CO3/IaHUE YCIIOBUHM [UI peau3alii BO BHEYPOUHOE BpeMsl MPHOOPETEHHBIX YHUBEPCAIbHBIX
y4eOHBIX JIeHCTBHI B ypOUHOE BpeMs;

. pa3BUTHE OTbITa HE(POPMaIbHOTO OOIIEHNUS, B3aUMOAEHCTBH S, COTPYIHUUECTBA,;

. paciupeHue paMoK OOIEHHUS C COLIUYMOM.

. (dbopMUpOBaHME HABBIKOB TOCTPOCHHUS (U3MYECKUX MOJesNell W ONpeAeleHHus TpaHull HuX
IIPUMEHHUMOCTH.

. COBEpILIEHCTBOBAHNE YMEHUI NMPUMEHSTh 3HAHUS 10 (prsHKe i OOBSICHEHUS SIBJICHUI TPUPO/IBI,

CBOMCTB BCIICCTBA, pCHICHUSA (I)I/I3I/I‘-ICCKI/IX 3aaa4, CaMOCTOATCIIbHOTO HpI/IO6peTCHI/I${ U OIICHKH HOBOM
HH(bOpMaIlHH (I)I/ISI/IIIGCKOFO COACPIKaHUA, HUCHOJB30BaAHUSA COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX



TEXHOJIOT Ui,

. WCIOJIb30BAHNE MPUOOPETEHHBIX 3HAHUNA M YMEHUH ISl PEIICHUS MPAKTHYECKUX, KU3HEHHBIX
3ajad;

. BKJIFOUCHHE OOYyYarolMXcs B PasHOOOpPa3HYIO AEATEIBHOCTb: TEOPETHUECKYIO, NPAKTUYECKYIO,
AQHAJIMTHYECKYIO, TOUCKOBYIO;

. BBIPa0OTKA TMOKMX YMEHUN NEPEHOCUTh 3HAHUS M HABBIKA Ha HOBBIE (POPMBI yueOHOI paboThI;

. pa3BUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKIMU MPU PEIICHHH HOBBIX Pa3IMYHBIX

(1)I/I3I/I‘ICCKI/IX 3aaa4, CBA3aHHBIX C HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTBIO.

Metoabl 00y4eHusi 1 popMbl OPraHU3ALUM AeATEJILHOCTH 00y4aI0LIUXCH

Peamusanus  mporpaMmsl «DPusnka B 3aJa4axX M DKCIIEPUMEHTAX»  IIPEAIOJaract
WHAWBUIYAIBHYI0O W TPYNIOBYHO  paboTy  oOydJaromuxcs, IUIAHUPOBAaHWE W INPOBEACHUE
HCCIIEIOBATENIbCKOIO AKCHEPUMEHTa, CAMOCTOSATENbHBIA COOp JaHHBIX I PELIEHUS MPAKTUYECKUX
3ajad, aHaJlu3 U OLIEHKY IOJIYYEHHBIX pPe3yJIbTaTOB, M3rOTOBJIEHHE MocoOuii m Mognene. Ilporpamma
IpeJyCMaTpUBacT HE TOJbKO OOydarolmue M pa3BUBAIOIIME Leiu, €€ peaau3alus CIOCOOCTBYET
BOCIIUTAHUIO TBOPYECKOW JIMYHOCTU C AKTHUBHOW JKW3HEHHOW IMO3HMIMEN. BBICOKMX Pe3ysbTaTOB MOIYT
JNOCTHYh B JIaHHOM CIIydae HE TOJIBKO YYEHUKHM C XOPOIIEH IIKOJIBHOW YCIIEBAEMOCTBIO, HO MU BCE
LeneycTpeMIEHHbIE aKTUBHBIE pedsATa, yxKe c/ielaBuIne cBoi mpodecCHoHaIbHbIN BBIOOP.

I[Inanupyemble pe3yabTaThl
JlocTrkeHre TIJIaHUPYEMbIX pEe3yJlbTaTOB B OCHOBHOM IIKOJE MPOUCXOJUT B KOMILIEKCE
HCIOJIb30BAHUS YETHIPEX MEXKIUCIUIUIMHAPHBIX YUeOHBIX Mporpamm («PopMUpoBaHNE YHUBEPCAIbHBIX
yueOHbIX aedcTBuil», «PopmupoBanne WKT-kommerenTHOCTH OOywatrommxcs», «OCHOBBI ydeOHO-
HCCTIE0BATEIBCKON U MPOEKTHOM NIEATETbHOCTHY, «OCHOBBI CMBICIIOBOTO YTEHUS U PaOOTHI C TEKCTOM))
1 y4eOHBIX IPOrpaMM II0 BCEM INpeAMETaM, B TOM yuciie 1o ¢usuke. [locne n3ydyeHus AONMOJHUTEIbHON
001eoOpa3oBaTeIbHON  00IIepa3BUBaOIICH mporpaMMmbl «@Pu3MKa B 3a7adax M AKCIIEPUMEHTAX)
oOy4Jarommecs:
® CHCTEMAaTH3UPYIOT TEOPETUYECKHE 3HAHUS U YMEHHUS IO PEIICHUIO CTaH/IapPTHBIX, HECTAaHAAPTHBIX,
TEXHUYECKUX U OJUMIIHAIHBIX 33a]1a4 pa3InuHbIMA METOIaMU;
e  BbIPA0OTAIOT MHAMBUAYAIBHBIN CTUIIb pelieHns GU3NUECKUX 3a1a4.
® COBEpUICHCTBYIOT YMEHHsS Ha MpPaKTUKE TIOJb30BaThCS MNPUOOpaMU, MPOBOAUTH H3MEPEHUS
(bu3nuecKux BEeNUYHMH (ONpPENeNATh LIeHy AeNieHUs, CHUMAaThb IOKa3aHWs, COOII0AaTh IMpaBuia
TEXHUKU 0€30I1MacCHOCTH);
e Hayyarcs IOJb30BaThCS NpUOOpaMHU, C KOTOPHIMH HE CTaJKUMBAIOTCA Ha YypoKax (HU3UKU B
OCHOBHOII IIIKOJIE;
e pa3paboTalOT U CKOHCTPYUPYIOT MPUOOpPHI U MOAENU sl MOCIEnyroueld paboThl B KaOUHETE
(bu3uKH.
® COBEpUICHCTBYIOT HAaBBIKM NHCHbMEHHOW U YCTHOW peud B  TPOIECCe  HAMUCaHUSI
WCCIIEIOBATENIbCKUX pabOT, WHCTPYKIUMH K BBINOJHEHHBIM MOJENSM U Mpudopam, Mpu
BBICTYIUICHHUAX Ha HAYYHO — NMPAKTUUYECKUX KOH(PEPEHLIUAX PAa3IUYHBIX YPOBHEH.
e OMmpelensaT JalbHEWIIee HalpaBlIeHUE pPa3BUTUS CBOMX CIOCOOHOCTEH, cdepy HaydHBIX
WHTEPECOB, OMPEAEIATCS ¢ BHIOOPOM JallbHEHIIEero 00pa30BaTEIbHOTO MapIIpyTa, AadbHEHIIero
npoduiis o0ydeHus B CTapIIel mIKoe.



Ilpeomemnvimu pe3yrvmamamu NPOTPaMMBbI SBISIOTCSL:

1. yMeHue MoJyib30BaThCs METOJAaMHU HAYYHOTO MO3HAHHMS, IIPOBOJUTH HAONIOJCHUS, UIAHUPOBATh U
MPOBOUTH SKCIIEPUMEHTHI, 00padaThIBaTh PE3yabTaThl U3MEPCHUN;

2. HAYYUTBCS TIOJIB30BAThCS H3MEPUTEIBHBIMU OpuOopamu (BEChl, JUHAMOMETP, TEPMOMETP),
cOOMpaTh HECJIOKHBIE IKCIIEPUMEHTAIBHBIC YCTAHOBKH JJIsl TPOBEICHHUS IPOCTEHIIINX OIBITOB;

3. pa3BHUTHE DJIIEMCHTOB TEOPETUYECKOTO MBIIUICHHS Ha OCHOBE (OPMHUPOBAHUS YMCHUIl
yCTaHABIMBaTh (aKThl, BBIICIATh TJABHOC B H3y4aeMOM SIBIICHHH, BBISBIISATH IPUYUHHO-
CIICJICTBEHHBIC CBSI3U MEXKIY BEIMYMHAMH, KOTOPBIC €r0 XapaKTEPH3YIOT, BBIIBHIATh TMIIOTE3BI,
(hopMyIMpOBaTh BBIBOIBI;

4. pa3BUTHE KOMMYHHKATHBHBIX YMEHHUU: JOKJIAJbIBATh O PE3yJbTaTaX JKCIICPUMEHTA, KPATKO M
TOYHO OTBEYAaTh HAa BOIMPOCHI, HCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY M JPYrHe€ HCTOYHUKU
nHpOpMaIUH.

Memanpeomemuvimu pe3yibmanmamu IPOTPAMMBbI SBISTFOTCS:

1. oBnajeHHE HaBBIKAMHU CaMOCTOSITEJIBHOTO NMPUOOPETEHMs] HOBBIX 3HAHWi, OpraHu3aluu y4yeOHOU
ACATCIBbHOCTH, IIOCTAaHOBKHU ueneﬁ, IJIaHUPOBAHUA, CAMOKOHTPOJIA U OLUCHKU PE3YJIbTATOB cBoet
ACATCIIBHOCTH, YMCHUSAMMU NPEABUACTE BO3MOKHBIC PE3YJIbTAThI CBOUX HeﬁCTBHﬁ;

2. TpUOOpETeHHE ONbITa CaMOCTOSTEIBHOTO TIOMCKA aHamu3a W oTOopa wuHpopmamuu ¢
HCIIOJIb30BAHHUEM PAa3JIMYHBIX NCTOYHUKOB U HOBBIX I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTUH JJI1 pCHICHUA
OKCIICPUMCHTAJIBHBIX 3a/1a4;

3. (opMupoBaHHWE YMEHHI pa0OTAaTh B TPYIIE C BBHITIOJHCHHEM PA3IMIHBIX COIHUAIBHBIX pPOJICH,
IpEACTABIATE U OTCTAMBATh CBOUW B3IJIAAbI U Y6€)KI(€HI/I$[, BE€CTHU JHUCKYCCHIO,

4, OBJIAICHUC SKCIICPUMECHTAJIbHBIMU METOJJaMU PCHICHUA 3a1a4.

JIuunocmuvimu pezynomamamu NporpaMMbl  SIBIISIOTCS:

1. c(OPMHUPOBAHHOCTh  ITO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W  TBOPYECKUX
CrocoOHOCTEN 00YyJarOITUXCS;

2. CaMOCTOSITSIBHOCTh B TPHOOPETEHNH HOBBIX 3HAHUN U MPAKTUICCKUX YMEHUI;

3. MPHOOpEeTEHUE YMEHHS CTaBUTh Tepes] coO0M Mo3HaBaTEIbHBIC [IEIH, BBIJIBUTATh THIIOTE3HI,
JOKa3bIBaTh COOCTBCHHYIO TOUKY 3PCHUS;

4, MPHOOpPETEHUE TOJIOKUTEITHPHOTO SMOIIMOHAIBHOTO OTHOIICHUS K OKPYXAloIIeH MpUpojie U

camoMy ce0e KaK 4acTu MPUPOIbIL.

Cnoco0bl OIeHKH YPOBHS TOCTHKEHUS 00y4ar0 U XCs

KadyecTBO MOATOTOBIEHHOCTH OOYYAIONIUXCS OIPENENIICTCS KAa4eCTBOM BBITIOJIHEHHBIX HMHU
pabot. Kpurepuem OICHKM B JaHHOM Cjydae SBIISCTCS CTCIICHb OBJIQJICHHUS HABBIKAMH DPalOTHI,
CaMOCTOSITEIBHOCTh ¥ 3aKOHYEHHOCTh Pa0OTHI, TINATSILHOCTh AKCIIEPUMEHTA, HAYYHOCTbh MPEIaracMoro
pemieHusl TPOOJIEMbl, BHEIIHUM BUJ M KayeCTBO pPabOThl MPUOOpa WM MOJEIH, COOTBETCTBUEC
UCCIIEI0OBATENILCKOM paboThl TpeOyeMbIM HOPMaM U TpaBuiiaM 0(HOPMIICHUSI.

[MoompurensHol (GOpPMON OLEHKK Tpyda OOYYarOIIUXCs SBISCTCA JEMOHCTparusi padoT,
BBITIOJIHCHHBIX YYAlIUMHCS M BBICTYIUICHHE C pPE3yJbTaTaMU HCCIICOBAHUN Tepel] pPa3IuYHBIMU
ayquTOpUsMHU (B KJIacce, B CTapUIMX W MJIAMIIMX KJaccaxX, YYUTENSIMHU, MeJaroraMmu JOTIOJTHUTEIBHOTO
00pa3oBaHUs) BHYTPH IIKOJIBI.

PaGora ¢ y4eOHBIM MaTepHalioM pa3zHOOOpa3HBIX (GOpPM JaeT BO3MOKHOCTh KaXKIOMY HX
oOyuarouxcs MPOSBUTh CBOM CIIOCOOHOCTH (B 00JacTH CUCTeMaTH3allMM TEOPETHUYECKUX 3HAHWU, B
obnacTu pelleHuss CTaHJAPTHBIX 3a1ad, B OOJAacTH peuIeHHs HeCTaHAApTHBIX 3adady, B obmactu
HCCIIEeIOBATENIbCKOW PadoThl U T.4.). CUTyalluu ycrexa, CO3Jalollhe TMOJOKUTEIbHYI0 MOTHBAIMIO K
NEeSITENEHOCTH, SBJSIOTCS BaXKHBIM (DaKTOPOM Pa3BUTHS TBOPUYECKHUX M TMO3HABATENBHBIX CIIOCOOHOCTEH
oOydaromuxcs.



Coaepikanue nporpamMmsl

Cooepotcanue uzyuaemozo Kypca 6 [ Knacce

1. IlepBoHaYaJIbHbIE CBEICHHUA O CTPOEHUH BerecTBa (7 4)

Llena neneHust U3MEpHUTEIbHOTO MpubOpa. OmpeneneHue LEHbl ACICHUS W3MEPHUTEIBHOTO LWJIMHAPA.
Omnpenenenne reoMeTpUUECKUX pa3MepoB Tela. M3roToBieHne u3MepuTeNbHOro uiauHapa. Msmepenne
TeMIleparypsl Tena. Mzmepenue pazmepoB Manbix Ted. M3MepeHue ToImuHbl JucTa Oymar.

2. B3aumoneiictBue e (12 v)
N3mepenue ckopoctu aBmxkeHHs Tena. M3MmepeHue macchl Tena HenpaBuwibHOW (opmbl. M3mepenue
IUIOTHOCTHU TBepJoro tena. M3mepenue o0bema mycToThl. VccnenoBanue 3aBUCUMOCTH CUJIBI TSYKECTH OT
Maccel Tena. OnpeneneHre Macchl U Beca Bo3ayxa. CloXKeHHe CHII, HAalpaBJIEHHBIX MO OJHOM MPSMOM.
W3mepenne KecTKOCTH TpYKUHBI. M3Mepenue kod(h@UIMEHTa CHIBI TPEHUS CKOJBXKEHUs. Pemenue
HECTaHJAPTHBIX 3a/]a4.

3. JaBaenue. [aBiienue skuakocrei u ra3os (7 4)
HccnenoBanue 3aBUCMMOCTH JIaBJI€HUS OT IJIOUIaJM MOBepXHOCTU. OmpeneneHue NaBieHHs] TBEPAOTrO
Tena. Belunciienne cuibl, ¢ KOTOpoll atMocdepa JaBUT HA MOBEPXHOCTh crosa. OmnpenesneHrne mMacchbl
Tena, IUaBaromiero B Boje. OnpeaeneHue MmiIOTHOCTUA TBepaoro tena. Onpenenenrue oobeMa Kycka Jibja.
N3yuenune ycioBus 1iaBaHus Tei. Pelenre HeCTaHaapTHBIX 3a/1a4.

4, PadoTa u MomHoCTh. JHeprus (8 u)
Brruncnenue paboTel M1 MOIIHOCTH, Pa3BUBAaEMOIl yUeHHUKOM Ipu noabeMe ¢ 1 Ha 3 stax. OnpeneneHue
BhIMTpHINIA B cuie. Haxoxaenue mneHtpa Tskectu 1uiockoil ¢urypsl. Berumcnenue KIIJI nHaxnonHo#
IJIOCKOCTH. M3MepeHue KuHETH4YecKOM sHepruu. l3mepeHue NoTeHInanbHOM sHepruu. Pemenue
HECTaHJapTHBIX 3a/]a4.

Cooepotcanue uzyuaemozo Kypca ¢ 8 knacce

1. DOu3nYecKnii MeTOI H3YUYeHHs MPUPOIbI: TEOPETHUYECKH I U IKCIIePUMEHTAIbHBIN (3 )
Omnpenenenue 1EHbI AeTIeHUs TPUOOPOB, CHATHE MoKa3zaHuid. OnpeesieHne MOTpeuTtHOCTer H3MEPEHHH.
2. TensoBble sIBJIEHUsI U METObI UX HcciaenoBanus (8 1)

Omnpenenenre yJUIMHEHNS Tela B MpOIECCe M3MEHEHUS TeMIepaTypbl. Perienne 3a1ad Ha onpeielieHue
KOJIM4ECTBa TEIUIOTHI. [IprMeHeHe TerI0BOro pacuIupeHus Al peTuCTpaluy TeMIepaTyphl.
HccnenoBanue npolieccoB IUIaBJIEHUS U OTBepAeBaHus. V3yueHue ycTpoicTBa TEIUIOBBIX ABUTaTEIeH.
[Tpubopsl A U3MepeHust BIAKHOCTH BO3AyXa.

3. JJleKTPUYeCKHUE ABJIEHUS U METObI MX HcciaeaoBaHus (8 1)

Omnpenenenre yaenbHOTO COMPOTUBIIEHUS MPOBOIHUKA. 3akoH OMa i yyacTka 1enu. Pemenue 3anau.
HccnenoBanue U UCIOJIb30BAHNE CBOMCTB 3JIEKTPUUYECKUX KOHIeHCAaTOpoB. Pacuer nmoTpedisemoit
anektposnepruu. Pacuer KII/] snexrpuueckux ycrpoiicT. Pemenue 3anad Ha 3akoH [[xoynsa-Jlenua.
4. DJIeKTpOMarHuTHbIe siBjieHus (5 1)

[Tonyuenue u puxkcupoBaHHOE N300pAKEHNE MATHUTHBIX MoJieil. 3ydyeHne CBOMCTB AIeKTpOMaruura.
N3ydeHnue Mmoaenu 3neKTpoaBUrarens. Pemienrne kauecTBEeHHBIX 3a/1ad.

5. Onrtuka (104)

N3ydenue 3akoHOB oTpakeHus.. HabmoieHne oTpaxxeHus U npenomieHus ceera. M3zobpaxenus B
nuH3ax. OnpeaeneHue riaBHoro (POKyCHOTO pacCTOSHUS M ONTHYECKON CHIibl TMH3bI. Habmonenue
uHTepdepeHuu ceeta. Perenne 3agau Ha mpenoMieHue ceeta. HabmoqeHre moaHoro oTpakeHus
CBeTa.

Cooepoicanue uzyuaemozo Kypca 6 9 Knacce

1. Marnerusm (9 u)
Kowmmnac. IMpunnun pabotel Maruut. MarHuThbl MOJIOCOBBIC, JYroBble. MarHuTHas pyaa. MarautHoe
noJie 3emuin. M3rotoBiienne Maraura. PenieHre kauecTBEHHbBIX 3a/1au.



2. daekrpocraTuka (10 u)

OnexTpuuecTBO Ha pacyeckax. OCTOPOKHO CTaTUUECKOE IEKTPUUYECTBO. DJIEKTPUUECTBO B MIPYIIKAX.
DneKTpUUYeCcTBO B OBITY. YCTpOlicTBO OaTapeiiku. Pemenne HecTaHJapTHRIX 3a7ad.

3. Cget (15 4)

Ucrounuku cBera YcrpoiicTo rinaza. ConHeunblie 3aiiunku. TeHb. 3aTMEHHE.

[IBera koMmakt aucka. MpuibHBIN criekTp. Pagyra B npupoae. Jlynnsle u Conneunsle 3atmeHus. Kax
cioMmarts J1yd? Kak 3axeub orons? PelieHne HecTaHAapTHBIX 3a7ad.

KaJ’IeHI{apHO —TEeEMAaTHY€CKO€ IVIAHUPOBaAHUSA

KasennapHo —TemaTuyeckoe njianuponanue (1 rox ooyuenus)

Ne Tema 3ansaTust
3aHATH Koua-Bo [MpakTuyeck
| 4acoB asi padora
1 BBognoe 3ansaTue. MTHCTpyKTax 110 TEXHUKE 1

0€30MaCHOCTH.

IlepBoHayabHBIE CBEJCHUS O CTPOCHUM BenlecTBa (74)

2 OxcnepumeHTanbHas padorta Ne 1 «Onpenenenne neHbl 1 1
JETICHHST PA3INIHBIX TIPUOOPOBY.

3 OxcnepuMeHTanbHas padora Ne 2 «Omnpezenenne 1 1
TE€OMETPUIECKUX Pa3MEPOB TEID».

4 [IpakTnueckas padorta Ne 1 1 1
«M3roToBICHNE N3MEPHUTEITHHOTO IUIAHAPAY.

5 OxcnepuMeHTanbHas padora Ne 3 «M3mepenue 1 1
TEMIEPATYPhI TEI.

6 OxcnepuMeHTanbHas padora Ne 4 «M3mepenHue pasMmepoB 1 1
MaJibIX TEJ.

7 DOxcnepuMmeHTanbHas padora Ne 5 «M3mepeHue TOIIIMHBI 1 1

nrcTa Oymarm.

B3aumopneiictBue Te (12 u)

8 DOkcnepuMeHTanbHas padbora Ne 6 «M3mepeHue cKkopocTu 1 1
JIBYDKCHUS TETI.

9 Pemrenue 3aau Ha TeMy «CKOPOCTh paBHOMEPHOTO 1
TIBYDKCHUS.

10 DkcniepuMeHTanbHas padbota Ne7 «M3mepenue maccsl 1 1 1
KaIlTH BOJIBI».

11 DOkcnepuMmeHTanbHas padorta Ne 8 «M3mepenue mmotTHoctn | 1 1
KyCKa caxapay.

12 OkcnepumenTanbHas padota Ne 9 «M3mepenue mnotuoctu | 1 1
XO3SIICTBEHHOTO MBLIaY.

13 Pemenue 3anau Ha Temy «IIOTHOCTH BelecTBay. 1

14 OkcnepumenTanbHas padota Ne 10 «MccnenoBanue 1 1
3aBUCHUMOCTH CHJIBI TSOKECTH OT MACChI TeJay.

15 OkcnepuMeHTanbHast padora Ne 11 «Omnpenenenue macesl | 1 1
Y Beca BO3/1yXa B KOMHATe».

16 OkcnepuMeHTanbHast padota Ne 12 «Crnoxenue cui, 1 1

HaITpaBJICHHLIX 10 OJIHOH prlMOfI».

17 OkcnepuMeHTanbHast padota Ne 13 «3mepenue 1 1




AKECTKOCTH TPYKUHBD).
18 OkcnepuMeHTanbHas padota Ne 14 «3mepenue 1 1
KO3 (UIIMEHTA CUITBI TPEHUS CKOJIBKESHUS.
19 Pemenue 3anay Ha Temy «Cuita TpeHUsD. 1

JaBJjienne. JlaBjieHue KuaKocTeil u ra3os (7 4)

20 OkcniepumeHTasibHas padora Ne 15 «MccnenoBanue 1 1
3aBHCHUMOCTH JIaBJICHUS OT IUIOMIA N TOBEPXHOCTI

21 DxcnepuMmeHTanbHas padora Ne 16 «Onpenenenue 1 1
JaBIICHUS IWIMHIPUIECKOTO TEJay.

22 OkcnepumenTanbHas padota Ne 17 «Boiuucienue cunel, ¢ | 1 1

KOTOpO#t aTMOc(epa JaBUT Ha TIOBEPXHOCTH CTOJIAY.

23 OkcniepuMmeHTalbHaAs padboTa Ne 18 «Onpenenenune maceer | 1 1
TeJla, MJIABAIOIIETO B BOJIEY.
24 OkcnepuMeHTanbHas padora Ne 19 «Omnpenenenue 1 1

IJIOTHOCTHU TBEPAOIO TEJIa».

25 Pemrenne kauecTBeHHBIX 33124 Ha TeMy «llimaBanue Tem». 1

26 OkcniepumenTaibHas padboTa Ne 20 «3yuenue yciaoBwuid 1 1
TUTaBAHUS TEJI.

Pa6ora u momHocTh. JHeprus (8 u)

27 OkcnepumenTanbHas padota Ne 21 «Brruucnenue padotsr, | 1 1
COBEPIIICHHON IIKOJIHHUKOM IIPH MoabeMe ¢ 1 Ha 3 3Tax».

28 DOxcnepuMeHTanbHas padorta Ne 22 «Beruucienue 1 1
MOIIIHOCTH Pa3BUBAaE€MOM MIKOJHLHUKOM IpH noabeme ¢ 1
Ha 3 ATaXK».

29 DOxcnepuMmeHTanbHas padbota Ne 23 «OnpeneneHue 1 1

BBIUTPHIIIA B CHJIE, KOTOPBIN AT IMOBMKHBIN U
HEIOABMYKHBIN OII0K».

30 Pemenne 3amau Ha Temy «Pabota. MOIIHOCTEY. 1

31 OkcnepumenTanbHas padora Ne 24 «Berancinenne KI1J] 1 1
HAKJIOHHOH TIOCKOCTH.

32 DkcnepuMeHTanbHas padora Ne 25 «3mepenne 1 1
KUHETHYECKOW YHEPTUU TeJay.

33 Pemienue 3aau Ha Temy « KnuHeTHueckast SHEPTHs». 1

34 DkcnepuMmeHTanbHas padoTa Ne 26 «M3mepenue 1 1

M3MEHEHUS MOTEHIIUAIbHOM OHCPIUN».

HUTOIO: | 34 27

KanennapHo —Temarnyeckoe miiaHupoBanue (2 roa o6yueHus)

Ne Tema 3ausaTus

3aHd Koa-Bo IIpakTHyeck
THS 4acoB as1 padora

dusnueckunii MeTo H3yYeHHsI MPUPOIbI: TEOPETHYECKHI H IKCIIEPHMEHTANbHBIH (39)

1 BBoanoe 3ansTue. MHCTpyKTaX 1Mo TeXHUKE 0€301aCHOCTH. 1

2 OkcnepuMeHTanbHast padbora Ne 1 «OnpeneneHue 1eHbl 1 1




JeNeHust TIpUOOPOB, CHATHE TIOKA3aHHI.

3 Ornpezenenue norpenrtHocTeit usmepenus. Pemenne 1

KaueCTBEHHBIX 3a/1a4.
TenJioBble sSIBJIEHHSI 1 METOAbI HX HccaeT0BaHus (8 4)

4 Ornpezenenue yaJIMHEHHs TeJla B IPOLIECCEe U3MEHEHUS 1
TEMIIEPATYPHI.

5 Pemenue 3aga4d Ha onpeeneHrne KOJIM4eCTBA TEIIOTHI. 1

6 [IpuMeHeHne TEeIIOBOTO PACIIUPEHUS Ul PETUCTPALAN 1
TeMIiepaTypbl. AHaJIU3 ¥ 00001IeHnEe BOBMOXKHBIX BAPUAHTOB
KOHCTPYKIHUH.

7 OkcniepuMeHTanbHast padbora Ne 2 «MccnenoBanue mporeccoB | 1
TUTABJICHUS U OTBEPICBAHUS.

8 [IpaxTnueckas padota Ne 1 «3yuenue crpoenus 1
KPHUCTAIIJIOB, UX BBEIPAITUBAHUEY.

9 N3yuenne ycTpoHCcTBA TEIJIOBBIX IBUTATEIICH. 1

10 [Ipubopsl A1 UI3MEPEHUS BIAXKHOCTH. 1
OkcniepuMeHTaNIbHAS padota Ne 3 «Onpenenenne BIaKHOCTH
BO3JlyXa B KAOMHETAX IIIKOJIBI.

11 Pemenune kauecTBeHHBIX 3a/1a4 Ha onpeaenenue KII1J{ 1
TETUIOBOTO JIBUTATEIIS.

DJIeKTpUYecKHe sIBJIEHUsI U METOAbI UX HcciaeaoBaHus (8 u)

12 [Ipaktuueckass pabora Ne 2 «Ompenenenue ynaenabHOTO | 1
COMPOTHBIICHUS PA3IUYHBIX IPOBOTHUKOB.

13 3akon Oma a1 ydacTka menu. Pemenue 3aad. 1

14 HccnenoBanue M UCTIOIB30BAHUE CBOUCTB JICKTPUICCKUX 1
KOHJICHCATOPOB.

15 Pemrenne 3a1au Ha 3aBUCUMOCTD CONTPOTHUBIICHHS 1
MIPOBOJTHUKOB OT TEMIIEPATYpHhI.

16 [Tpaktuueckas padota Ne 3 «Pacuér moTpebiasemoit 1
ANIEKTPOIHEPTHH COOCTBEHHOTO JIOMay.

17 Pacuér KII/] anekTpuueckux yCTpOUCTB. 1

18 Pemenue 3anay Ha 3akon J[xxoyns-Jlenna. 1

19 Pemenne kauecTBEHHBIX 3a/1a4. 1

DJIeKTpOMarHuTHbIe siBjeHus (5 1)

20 [Tonmy4yenue u pukcupoBaHHOE U300paKEHNE MArHUTHBIX 1
TIOJICH.

21 N3y4eHne CBOMCTB 2JIEKTPOMArHuTa. 1

22 N3yuenue Moaenu 3neKTpoIBUraTeNsl. 1

23 DKCKYpCHSL. 1

24 Pemienne kauecTBEHHBIX 3a/1a4. 1




OnTtuka (10 4)
25 N3yuenne 3aKOHOB OTPaKECHUSI. 1
26 OkcnepuMeHTanbHast padbora Ne 4 «Habmonenue otpaxenus | 1 1
U TIPEJIOMJICHHSI CBETaY.
27 OkcnepumenTanbHas padota Ne 5 «M300pakenus B muH3ax». | 1 1
28 OkcniepuMeHTaNIbHAS padboTa Ne 6 «OrnpeiesieHue rIaBHOTO 1 1
(OKYCHOTO PACCTOSIHUS U ONITUYCCKOM CHIIBI JINH3BIY.
29 OkcniepumeHTasbHAs padoTa Ne 7 «Habronenue 1 1
uHTephEpeHINH U TU(PPAKIIUN CBETa.
30 Pemenue 3a1a4 Ha IpeOMIICHUE CBETA. 1
31 OxcnepumeHTanbHas padota Ne 8§ «Habmroaenue motHoro 1 1
OTpaKEHHsI CBETaY.
32 Pemenne kauecTBEHHBIX 3a7a4 Ha OTPA)KEHUE CBETA. 1
33 3amura IpoeKTOB. 1
[TpoexTsl.
34 3aKIOYNTEIbHOE 3aHSITHE. 1
[IpoexTsr.
HUTOTI'O: | 34 11

KajiengapHo —TemaTu4yeckoe mianuposanue (3 roa o0yueHust)

Ne Tema 3aHsATHSA

3aHs KoJu-Bo IIpakTH4eck

THSA 4acoB asi padora

1 Brognoe 3ansTie. MHCTpyKTax 1O TEXHUKE O€30MIaCHOCTH. 1

Marnerusm (9 u)

2 OxcnepumenTanbHas padora Ne 1 «Kommac. [Tpunium 1 1
paboTH».

3 [Ipaktrueckas padora Ne 2 «OpueHTHPOBAHUE C IIOMOIIIBIO 1 1
KOMITaca.

4 Marnursl. [leiicTBue MarauuToB. Pelienune 3agay. 1

5 DOkcniepuMeHTalbHas paboTa Ne 3 «3aHumarensHbie ONBITEI ¢ | 1 1
MarHuTamm.

6 MaruutHas pyaa. [Tonesnsie uckonaemsie [1o1MOCKOBBSI. 1

7 JlelicTBME€ MarHUTHOTO 10J1sl. MarHuTHOE 1oJie 3eMJIU. 1

8 JlericTBe MarHUTHOro noJs. Penienue 3agay. 1

9 OkcnepuMeHTanbHast padora Ne 4 «M3rotosnenue 1 1
MarHuTOBY.

10 IIpesenTanyst NpoeKToB. 1

Daexrpocratuka (10 u)

11 OkcnepuMeHTanbHast padora Ne 5 «Cratudeckoe 1 1
AIEKTPUIECTBOY.

12 OCTOPOKHO CTaTMYECKOE AIIEKTPUUECTBO. Pemenue 3agau. 1

13 OkcnepuMeHTanbHast padota Ne 6 «3aHUMaTeNbHbIe ONBITEY. | 1 1




14 DEeKTpUUECTBO B Urpymkax. Cxembl paboThlI. 1
15 DJIEKTPUYECTBO B OBITY. 1
16 OkcnepuMeHTanbHast padora Ne 7 « YerporicTBo O6atapeiiku». | 1 1
17 OkcnepuMeHTanbHast padora Ne 8 «M3zo0peraem Oatapeiiky». | 1 1
18 [Ipe3enTanms MpoeKToB. 1
19 [Ipe3eHTarys MPOEKTOB. 1
Cger (154)
20 WcTounuku cera. 1
21 Kak Mb1 Bumum? 1
22 [Touemy Mup pa3HOIBETHBIM. 1
23 OkcnepuMeHTanbHast padora Ne 9 «Teatp Tenein» 1 1
24 OkcnepumenTanbHast padota Ne 10 «ConHeuHbIe 3aiUnK» 1 1
25 Jucnepcusi. MbUIBHBIN CIIEKTP 1
26 Panyra B mpupose. 1
27 OkcnepumenTanbHas padoTa Ne 11 «Kak nomyyuTs pagyr».. 1 1
28 JIynnbie u CoJTHEUHbIE 3aTMEHHSL. 1
29 Kax ciomats j1yu? 1
30 3asepKaibe. 1
31 DkcniepuMeHTaNIbHAS paboTa Ne 12 «3epkamar» 1 1
32-33 | 3amuTa MpoeKToB. 2
34 3aKIIOYATETHHOE 3aHATHE 1
HUTOIO: | 34 12

8. Un(popManmoHHO — MeTOIHYeCKOe obecneyeHmne

-undposas nabopatopms yyeHmnyeckas;

-KOMMJIEKT NocyAbl U 060pyA0BaHUSA AN YUYEHNUYECKUX OMNbITOB;

-060py/I0BaHMe A1 AEMOHCTPALMOHHbIX OMbITOB;

-KoMnbloTepHOe obopyaoBaHue.

BHeypouHast 1esTebHOCTh IKOJIBHUKOB. MeTOqMUecKii KOHCTPYKTOP: nocodue s yuurenst/ [.B.
I'puropees, [1.B. CrenanoB. — M.: Ilpocsemenue, 2011. — 223 c. -. (CrapmapTsl BTOPOTO
MTOKOJICHUS).

Bueypounast nestenbHOCTh. [lpuMmepHbI IUIaH BHEYPOUHOH JEATENBHOCTH B OCHOBHOM ILIKOJIE:
nocob6ue s yuurenst/. B.II. Crenanos, /[.B. I'puropeeB — M.: Ilpocsemenue, 2014. — 200 c. -.
(CrangapThl BTOPOTO MOKOJIEHUS).

PaGouune nmporpammel. @usnka. 7-9 kinaccel: yaebHO-MeToauueckoe nocooue/coct. E.H. Tuxonosa.-
M.:[poca, 2013.-398 c.

@enepanbHblii  rocylapcTBEHHBIH  cTaHIapT oO0mero oOpa3oBaHUS BTOPOrO  MOKOJICHUS:
neaTenbHOCTHBIN noaxon [Tekct]: meroandyeckue pekomenaanuu. B 3 u. Hacte 1/ C.B.AHaHunueBa;
nox obur. Pen. T.®.EcenxoBoii, B.B. 3apyOunoii, aBt. Beryn. Cr. B.B. 3apyouna — VYibsHOBCK:
YUIIKIIPO, 2010. — 84 c.

3anumatensHas pusuka. [lepensman S.11. — M. : Hayka, 1972.



~No

Xouy 0b1Th Kynmubunsim. Dneimanckuit 1., — M. : PUL] MK/, 2002.

®dwusuka i yBrnedeHHbIX. Kubanpuenko A. 4., Kubanpuenko 1. A.— Pocros v//1. : «®enukcy, 2005.
Kak crarp ydeHsiM. 3aHATusS 10 ¢u3nMke s crapiiekiaccHukoB. A.B. Xyropckuii, JI.H.
Xyropckuit, U.C. Macnos. — M. : 'moGyc, 2008.

OpoHTANBHBIC JTA0OpaTOpHBIE 3aHATHUS 1o ¢Qmuke B 7-11 kmaccax o0OmeoOpa3oBaTeNbHBIX

yupexaenuit: Knura s yaurens./non pen. B.A. Byposa, I'.I'. Hukudoposa. — M. : IIpocsemienue,
1996.



10.
11.
12.
13.
14.
15.

16.
17.

@enepanbHbI TOCYIapPCTBEHHBIM 00pa3oBaTeNIbHBIN CTaHAApT [DNEKTPOHHBIA pecypc]. — Pexum
noctyna: http://standart.edu/catalog.aspx?Catalog=227
Caiit MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit @eneparun// opuIMATBHBIA CalT. —
Pexum noctyna: http:/muno6puayku.pd/
Metonuueckas cimyx0a. M3mparensctBo « BMMHOM. JlaGopaTopust 3HaHui» [DIEKTPOHHBIN pecypc].
— Pexxum nocryna: http://metodist.Ibz.ru/
Urposast mporpamma Ha jaucke «/lpakomra m 3aHuMatenbHas ¢Gu3ukay [DIeKTpoHHBIH pecypc]. —
Pexxum nocryma: http:// www.media 2000.ru//
Pa3BuBaroiye 3JI€KTPOHHBIE UTPhl «YMHUKH — H3Yy4aeM ILUIAHETY»
[DnexTpoHHBI pecypc]. — Pexum goctyma: http:// www.russobit-m.ru//
Astopckas mactepckas (http://metodist.lbz.ru).
AnroputMsbl perienus 3aaa4 o ¢usuke: festivai.1september.ru/articles/310656
®opMHUpOBaHUE YMEHUHN yJaIIHXCs penaTh (U3NIeCKUe 3a1a4H:
revolution. allbest. ru/physics/00008858_0. html

Ba pa HOBaA En @HQ MNoanucaHo uMdpPOBOI NOANNCHIO:

bapaHoBa EneHa AnekcaHapoBHa

ANeKCaHPOBHA flara:2021.08.17 20:11:48 +0300
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