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IlosicHUTENBbHAA 3aNIHCKA

OneKkTuBHBIN Kypc «PHU3uKa BOKPYT Hac» IS yYaluxcs 8 KIacCOB COCTABJICH C MCIOIB30BaHUEM IPOrpaMMEI 10 (pr3KMKe OCHOBHOM 0011e00pa3oBaTeNbHOM
mkoiel. Kype paccunran Ha 34 yaca B rofi, 1 yac B HeJielto ¥ MOCBALICH BOIIPOCAaM 3KCIIEPUMEHTATIbHON (GU3NKHU U pelieHuto 3aaa4. K coxkalaeHuto, IKoIbHas
mporpaMMa He TpeaycMaTpUBaeT MIUPOKOTO MPUMEHEHHS CAMOCTOSATENFHOTO SKCIIEPUMEHTA Ha YpoKaxX (U3HKH. PPOHTANBHBIN 3KCIIEPUMEHT, HLTIOCTPUPYIOIIUI
CTpaBeIIMBOCTb 3aKOHOB M SIBJICHUI MPUPOABI, HE CITOCOOEH BBI3BATh KUBOIM MHTEPEC K MpeAMETY Y OONBIIMHCTBA yJaluxcs. A BeIb pU3HKa — HayKa
9KCIEPUMEHTANIbHAS, B TOM CMBICII, YTO OCHOBHBIE 3aKOHBI TPUPOJIBI, H3yYEHUEM KOTOPBIX 3aHUMAETCS, yCTaHABIMBAIOTCA HA OCHOBAHHWHU JAHHBIX DKCIIEPUMEHTOB.
YMeHune cTaBUTh HKCIIEPUMEHT U JIeNaTh IPaBUIIbHBIE BEIBOABI HEOOX0IUMO TS N3yUCHHS €CTECTBEHHBIX HAayK. DKCIIEpUMEHTalIbHAs! (PU3MKA — yBIIEKATEIbHASL
Hayka. Ee MeTo1bl HO3BOJISIOT MOHSATE M OOBSICHUTH, @ BO MHOTUX CJIy4asiX M OTKPBITh HOBBIE SIBIICHHSI IPpUpobl. 1 yeM paHblle 4enoBek Npuy4aeTcsi IPOBOJUTH
(u3nUecKuil SKCIEPUMEHT, TeM 00JIblIIe OH MOXKET HaJesIThCSl CTaTh NCKYCHBIM (PH3UKOM-3KCIIEpUMEHTATOPOM. OTBITHI MOBBIIAIOT HHTEPEC K (PU3HKE U
CIIOCOOCTBYIOT €€ JyYIleMy YCBOSHHIO.
OCHOBHBIMHY 3a/1la4aMH Kypca SBJISIOTCS:

1. packpeiTue mposiBieHus GU3NIECKUX SBICHUI U 3aKOHOB B IPUPOJIE, TEXHUKE, OBITY;

1. pasBuTHE y y4amuxcsl yCTOMYMBOTO IO3HABATEILHOIO HHTEPEca K (PU3MKE U €€ TEXHUUECKUM MIPUIIOKEHUSIM;

1. ¢opmupoBaHue y yHannxcs yMEHUI caMOCTOSATENBHO MPHOOPETaTh 3HAHUA 10 (PHU3HKE;

1. TexHOJOrHMYeCKOe 00pa3oBaHUe U NPOGOPUCHTALINS IIIKOJILHUKOB.
OcHoBHBIME (hopMaMHu TIpoBeJIeHNsT PaKyIbTATHBHBIX 3aHATUI MOTYT OBITh: dBpUCTHUYECKAs Oecea, pacckas yuuTes, JeMOHCTPAIUs U aHaIH3 3aHUMATEITbHBIX
(DU3NYECKUX OIBITOB, PA3IIMYHBIC BHJBI CAMOCTOSITENEHON paOOTHI (C Y4eOHOH, HAyYHO-TIOMYJISIPHON M CIIPaBOYHOH JTUTEPAaTypod, PU3MYECKHil IKCIIEPUMEHT,
peleHne 3a/1a4, U3rOTOBJICHUE HATIISIIHBIX TOCOOUH U TMIaKTHIECKUX MaTEpPHANIOB), KCKYPCHH, TPOCMOTP BHJE03amuce u T. 1. JJis mpoBeaeHus
CaMOCTOSITEIBHOTO (PU3NIECKOTO IKCTIIEPUMEHTA UCTIONIB3YETCsl TUTIOBOE 000py/I0BaHNe (GU3NIECKOTO KAOMHETA, a TAKKe CaMO/IeIbHbIe PUOOPHI U YCTAHOBKH.
Taxxe 1eecoo0pa3HO UCTIOIB30BATh PA3NUYHBIE KOHCTPYKTOPHI ¥ TEXHUYECKHE UTPYIIKH, IIEPCOHATBHBIE KOMITBIOTEPH! 1 MUKPOKAJIBKYIISITOPHI.
J1J1st opraHu3anuy CaMOCTOSITETILHOTO pellieHHsT PU3NUECKUX 3a/1a4 B. PU3NUEcKOM KabnHeTe He0OX0MMO UMETh CIIe/IyIoIIue COOPHUKH 3a1au: «Dusnueckas

onumnuana» B. W. Jlykaiuka; cOopauku 3a1ad 1o ¢pusuke s 7—8 kiaacco B. A. 3omorosa u B. U. Jlykariuka.



Henu u 3agaum xypca
Co3nanue ycinoBuii Juis (GOPMUPOBAHUS U PA3BUTHUS Y YUAIIUXCS: UHTCIUICKTYAIbHBIX U PAKTUYCCKUX YMEHUHN B 00J1aCTH (PU3MUECKOTO IKCIICPUMEHTa, HHTEpeca K
M3YYCHUIO (DU3HMKH U TIPOBEACHUIO (DU3MUYECKOTO SKCIIEPUMEHTA; YMEHHUS CAMOCTOSTEIILHO IIPHOOPETaTh U UCTIOIB30BATh 3HAHUS; TBOPUCCKHUX CIIOCOOHOCTEH;
yMeHHUs paboTaTh B IPYIIIE; BECTH JTUCKYCCUIO; OTCTaUBaTh M 00OOCHOBBIBATH CBOIO TOUKY 3PCHUSI.
[IporpaMmMa COCTOUT U3 TATU PA3ACIIOB.

1. TemmoBEIE ABIECHHUS.

2. V3MeHeHMe arperaTHbIX COCTOSIHUN BEIIECTBA.

3. DIeKTpHYECKUE SIBICHUS.

4. DJIeKTPOMAarHUTHBIC SBJICHHS

5. CBeToBBIC SIBIICHHS
CreneHb TOCTHKEHUSI Pe3yJIbTATOB 00YUCHHUS MIKOJIBLHUKOB TPOBEPSIETCS MPH U3TOTOBJICHUU 000PYIOBAHUS, IPOBEICHUH CAMOCTOSITEIIBHOTO UCCIICTIOBAHUS B
COOTBETCTBHU C STAaNaMH IIUKJIA TIO3HAHUS: HAOIIOICHHUE SIBJICHHSI, BBIBIDKEHHIE THIIOTE3BI, TOA00Pa MPUOOPOB U MATEPUANIOB JUIS €r0 MPOBEICHUS,
MPEIOCTABICHUE PE3yIbTATOB SKCIICPUMEHTA, IOCTPOCHHUE BBIBOIOB, IIPH PEIICHUH 3a7a4. Ha 3aKTF0UNTETBEHOM 3Tare MPOBOUTCS 3aIUTa U 00CYKICHUE

PE3YIbTATOB UCCIICAOBAHMS.

Y4yeOHo-TeMaTHUeCKOe IVIAHUPOBAHME

Nen/n Tema Koa-Bo yacos
1 TennoBrle ABICHUS 7
2 V3MeHeHne arperaTHpIX COCTOSIHUM BEIIECTBa 6
3 OneKTpUYeCKUE ABJICHUS 11
4 ONEKTPOMarHUTHBIE SIBICHUS 3
5 CBeTOBBIC SIBIICHUS 7
Bcero 34




Coxaepsxanue TeM y4eOHOro Kypca

TemnoBble siBjeHus. (749)
TemnoBoe paBHoBecue. Temmepatypa. BuyTpenHss sHeprus. Pabota u Temonepenaya Kak criocoObl N3MEHEHUsI BHYTPEHHEH SHeprun Tena. Bupt
TEIUIoNEepeauy: TeIonepeaada, KOHBeKIus, u3nydenue. KonnuecTBo TenIoTel. Y AenbHas TEIUIOEMKOCTh. 3aKOH COXPaHEHUS SHEPIUH B TEIUIOBBIX IPOLIECCaXx.
ArperaTHble COCTOSTHHSA BellecTBa (64)
Ucnapenne n konneHcanus. Kunenne. Bnaxxnocts Bozayxa. [Inasnenue u kpuctamnuzanus. Y eabHas TeMJIOTa IUIaBJIeHUs, napoodpa3oBanus. AMopdHsie Tena
Habmronenue u onucanue n3MEHEHUH arperaTHbIX COCTOSHUN BEILECTBA, Pa3IMYHbIX BUIOB TEIUIONEPEaayH;
Wzmepenue Gpu3ndeckux BEIWIUH: TEMIICPATYphl, BIXKHOCTH BO3yXa.
DJleKTpUYEeCKHE U 3JIeKTPOMATHUTHBIE siBjeHus (114, 3u)
Onextpusanus Ten. JBa Buaa 3apsanos. BzauMmonelicTBue 3apa10B. 3aKOH COXPaHEHUS 3apsia. DJIEKTPHUECKOE COMPOTUBIICHHE.
Habnronenue u onucanue 3eKTPU3aLUK Tell, B3aUMOICHCTBUE SIEKTPHUYECKHX 3apsii0B U MAarHUTOB, AEHCTBHE MAarHUTHOTO HOJISI HA MPOBOIHHK C TOKOM,
TCIIJIOBOT'O HCﬁCTBHH TOKa. I/I3MepCHI/Ie (I)I/I3I/I‘IGCKI/IX BCJIMYMH: CUJIbI TOKA, HAIIPAKCHUA, DJICKTPUICCKOTO COIMMPOTUBIICHUA, pa6OTBI 1 MOIIHOCTH TOKa.
HpOBeIleHI/IC IMPOCTBIX (I)I/I?,I/I‘-IGCKI/IX OITBITOB U SKCIICPUMCHTAJIbHBIX I/ICCJ]GI[OB&HI/II‘/'I 110 U3YUYCHHIO: DJICKTPHUICCKOT'O B3aI/IMOIleI\/'ICTBI/I$I 3apAKCHHBIX TCII,
MOCJIE0BATENBFHOI0 U ApaJUIEIbHOTO COSIMHEHUS IPOBOJHUKOB, 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS HA Y4aCTKE LIEIH.
IIpakTuueckoe npuMeHeHNe GU3NIECKUX 3HAHUN 17151 0e301acHOro 00palieHus ¢ 3IeKTPOOBITOBBIMU NPUOOpaMK; MPEAYIPEKACHNS ONTACHOTO BO3ACHCTBHS
Ha OpraHu3M 4eJoBeKa JIEKTPUIECKOT0 TOKa.
CgeTtoBble siBjieHUsI (34)
3aKoH NpSIMOJIUHEINHOTO pacnpocTpaHeHus cBeTa. OTpaxxeHue U npeiaomiieHue. 3akoH oTpaxeHnus. Ilnockoe 3epkano. JIunza. @OKyCcHOE pacCTOSTHUE JIUH3BL.
I'na3 xak ontuyeckas cucrema. OnTudeckue mpuOopEI.
[TpoBeneHre MPOCTHIX OMBITOB H AKCIIEPUMEHTANIBHBIX HccieqoBanuii. OObsCHEHHe TPUHIINIA IEHCTBUS OUYKOB.

KanennapHo-teMaTnyeckoe njaHupoBaHue

Nen/m HaumeHoBaHMe pa3aesoB, TeMbl Kou-Bo yacosB Jara

I ED: daxr

TenyoBbI€ sIBJEHHUS.

1 Wuctpykrax mo Th. Beenenne. Uto takoe pusuka. ..

2 H3mepenne ¢pu3nuecKkux BeM4rMH. TOYHOCTD U MOTPEIIHOCTh U3MEPEHUH.
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DKcnepuMeHTalbHOE 3a7aHue «lcciaenoBanue H3MEHEHHS CO BpEMEHEM TEMIIEPATYPhI
OCTBIBAIONIEN BOJBI.

[TpuMeps! TerIONEpesayn B IPUPOAE U TEXHUKE.

Pemenne 3a1a4 1o TEMC: «TerIoBbIe SBICHUSY.

Pemienne xauecTBEHHBIX 3agay: «TerIoBbIe SIBICHUSY.
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WcnonpzoBanue sneprun Connma Ha 3emie. [Ipoekt




HN3meHeHUe arperaTHbIX COCTOSIHUI BellecTBa

8 3MeHeHue arperaTHblX COCTOSIHUM BelllecTBa 1
9 [octpoenne rpadukos mo teme: «llnaBnenne, oTBepaeBaHne, TapooOPa30OBaAHHE). 1
10 Pemenne pacueTHbIX 3a1ad. 1
11 Awmopdmnsie Tena ¢ ucroiapzoBanueM UKT. 1
12 OKCIepUMeHTaJIbHOE OIIPE/IEIeHNE BIAKHOCTH BO3IyXa. 1
13 Kak obpasyertcst poca, mHEH, T0Xb, cHer. [IpoekT. 1

JJleKTpUYecKHe IBJICHHA. 11
14 3aKoH coXpaHeHHsI AIEKTPUIECKOTro 3apsiia. 1
15 [TommynpoBoganku. [lomynpoBogauKoBBIe IPHOOPHL, ¢ ncrons3. UKT. 1
16 DxcnepuMeHTanbHoe 3aaane «COopKa dIEKTPUIECKHX IIeTIei. 1
17 [locTpoeHne 3JTEKTPUUECKUX CXEM. 1
18 OkcrniepuMeHTanbHas padora ¢ puzndeckumu npudopamu. OnpeaereHue IeHbl TeIeHUs. 1
19 CMelIaHHOE COSIMHEHUE MTPOBOIHUKOB, 1
20 Pemenwne 3agaq: « DNEKTPUIECKIE SBICHS 1
21 Pemenne kauecTBEHHBIX 3a7a4: « DIEKTPUICCKHE SIBICHUSY. 1
22 W3rororieHue caMoieIbHBIX PHOOPOB. 1
23 HcTopus pa3BuTHs 37€KTPUYECKOr0 ocBemeHus. [IpoekT. 1
24 DKcrepruMeHTaIbHOE 3a7aHne « BRIncIeHne CTONMOCTH dIIEKTPOIHEPTHI. 1

DJIeKTPOMATHUTHBIE SIBJIECHHUSI. 3
25 3aHUMAaTEIbHBIE OIBITHI C IOCTOSIHHBIMU MarHUTaMH. 1
26 W3yueHne crieKTpoB MOCTOSIHHBIX MarHUTOB. 1
27 Penrenne kauecTBEHHBIX 3a/1a4 10 TeMe: «MarHUTHBIE SIBICHHSY. 1

CBeToBbI€ SIBJICHUSI. 7
28 [lorygeHue TeHU ¥ MOy TEHN. 1
29 CosHEeYHOE U JTyHHOE 3aTMEHuE, ¢ ucnoib3zoBanrueM MKT 1
30 [TocTpoeHue n300paKeHU, JaBaeMbIX JIMH30H. 1
31 I'na3 u 3penune. [IpoekT. 1
32 bm3opykocTs 1 1anbHO30pKOCTh. OUKH. 1
33 Pemenue 3amau «CBETOBBIE SIBICHUS) 1
34 [lonBenenme nroros. « Uro? I'ne? Korma?» 1




TpeGoBaHuA K YPOBHIO MOAT0OTOBKH YYAIIMXCS
3HATH/IOHUMATh:
CMBICTI TIOHSATHIA: (pU3HUECKOe sBJICHUE, (DU3MUYCSCKUI 3aKOH, BEIIECTBO, B3aUMOICHCTBUE, SJICKTPUISCKOE TI0JIe, MArHUTHOE T10JIE, BOJIHA, aTOM, aTOMHOE SIJIPO,
HOHU3UPYIOIINE U3ITYUCHUS;
CMBICH (PU3UYECKUX BEJIUYMH: Pab0Ta, MOITHOCTh, KHHETUYECKAs SHEPTHsl, MOTCHIIUANIbHAS SHEPT U, KO3(D(PUIIMEHT MOIe3HOTO JICHCTBUS, BHYTPEHHSIS DHEPT U,
TeMIIepaTypa, KOJIMUECTBO TCIIOTHI, yIeTbHAS TEIIOEMKOCTh, BIQXKHOCTh BO3yXa, JIEKTPUUCCKUN 3aps, CUIIA JIEKTPUUECKOTO TOKA, SJICKTPUIECKOE
HaIpPsHKEHUE, AIEKTPUIECKOE COMPOTUBIICHUE, pab0Ta MU MOITHOCTh 3JIEKTPUYECKOTO TOKA, (DOKYCHOE PACCTOSHUE JIMH3bI; 3aKOHA COXPAHEHUS SHEPTUU B TEILJIOBBIX
MpolIeccax, COXPAHECHUsI ATICKTPUIECKOTro 3apsiaa, OMa A ydacTka aJieKTpudeckoit uenu, Jxoyins-Jlenia, npsMoIMHEHHOT0 pacCIpOCTPAHECHUSI CBETA, OTPAXKEHUS
CBETA;
YMeTh:- ONIUCHIBATh M OOBACHATH (PU3UIECKHE SBICHUS: TUPPY3HI0, TEIUIONPOBOIHOCTD, KOHBEKITUIO, M3ITyUYeHUE, NCTIapeHUe, KOHCHCAIINIO, KUTICHHE, TUTaBIICHHE,
KPUCTAIUTH3AIIHIO, SIEKTPU3AINIO TEJl, B3AUMOICHCTBHE IIEKTPUUECKUX 3apsI0B, B3aNMOICHCTBIHE MarHUTOB, JIEHCTBIE MAarHUTHOTO TTOJISI HA TIPOBOJTHUK C TOKOM,
TEIIOBOE JICHCTBHE TOKA, AIEKTPOMATHUTHYIO MHIYKITHIO, OTPaXKEHHE, TIPEJIOMIICHHE CBETa;
-MCTIONB30BaTh (hM3UYECKUe MPUOOPHI U U3MEPHUTETHHBIE HHCTPYMEHTHI JIJISI I3MEPEHUsT PU3NIECKUX BEIINYUH: PACCTOSHIS, TPOMEXKYTKA BPEMEHH, MacChI,
TEMIIEPATYPhI, CHUIIBI TOKA, HATIPSDKEHUS, SJIEKTPUIECKOTO COTIPOTUBIICHUS, PA0OTHI K MOIITHOCTH DJIEKTPHUYECKOTO TOKA,
-TIPEICTABIISATh PE3YJIbTAThl U3MEPEHUH C IIOMOIIBIO TaOJIHII, TPAPUKOB U BEISBIATH HA 3TOW OCHOBE IMITUPHUECKNE 3aBUCUMOCTH: TEMITEPATYPhI OCTHIBAIOIIETO
TeJa OT BPEMEHH, CHIIBI TOKA OT HANPSHIKEHHUS HA YYacTKe eI, YTia OTPaXXeHHsI OT yria MMajJieHus CBeTa, yIiia MPEJOMIICHHUS OT yTiia MaJIeHUs CBETA;
- BBIp@XKaTh PE3yJIbTaThl U3MEPEHUH 1 PACUETOB B €MHAIIAX MeXTyHApOIHON CUCTEMBI;
- IPUBOIUTH NMPUMEPHI MTPAKTHUECKOTO MCITONE30BaHUS (PU3UIECKUX 3HAHHUI O MEXaHUYECKUX, TETUIOBBIX, JIEKTPOMATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;
- peiaTth 3aJla4yr Ha IPUMCEHCHNUE N3YUCHHBIX q)I/ISI/I‘IeCKI/IX 3aKOHOB;
- OCYUICCTBJIATH CaMOCTOSTEIIHLHBIN TOUCK I/IH(i)OpMaI_[I/H/I €CTECTBCHHOHAYYHOI'O COJACPIKaHUA C NUCIIOJIb30BAHUEM Pa3JIMYHbIX UCTOYHHUKOB (y‘IC6HBIX TEKCTOB,
CIPAaBOYHBIX U HAYYHO-ITOMYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa), ee 00paboTKy U NPE/ICTaBICHUE B pa3HbIX Gopmax (CI0BECHO, €

MOMOIIBIO TPahUKOB, MATEMATHIECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);



- UCIIOJIB30BAaTh HpI/IO6pCTeHHLIe 3HAaHUA U YMCHUS B HpaKTH‘ICCKOﬁ JIeSITEIbHOCTH U OBCEHCBHOM JKU3HU: 15 obecrneueHus OE30MACHOCTH B mnpomnecce

WCTIOJIb30BaHMS TPAHCTIOPTHBIX CPEACTB, SMEKTPOOBITOBBIX MPUOOPOB, AIEKTPOHHON TEXHUKH; KOHTPOJISI 32 UCTIPABHOCTBIO AIIEKTPONPOBOIKH, BOAOTIPOBO/A,

CaHTCXHHUKH U I'a30BbIX le/IGOpOB B KBapTHpeE.

IlepeyeHb yueOHO-MeTOAUYECKOr0 o0ecnedeHust

. A.B. Ilepbimkun ®usnka-7,8 ki1 M. JIpoda 2009

. B.W. Jlykammk Coopauk 3anau mo ¢usuke7-9xi M.IIpocsemenne2005

. JLA.Kupuk CamocTosTeNIbHBIE M KOHTPOJIbHBIC PaboTHI-8 Kitacc M. Unekca2005

. E. M I'yrauk E.B. PeibakoBa TemaTudeckoe u moypovHoe IiaHupoBaHue mo ¢usmke -7xmace M. [poda2002
. A.B.Ileperukun CoopHuk 3anau M. Jx3amen2007

. B.A. Bonkos Iloypounsie pa3zpadotku o pmsuke Yuutens-ACT 2005

. H.K. MaptrinoBa ®@u3uka Kuura nnst yuutens M. [Ipocsemenne2002

. L.1. Mokposa Iloypounsie mianbl Gusuka 7,8 kinacc Yuutens-ACT 2007

. .. Moxkposa Iloypounsle mnansl @uznka 9 knacc Yuurtens-ACT 2007
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Oo0pa3oBaTenbHbIe TUCKH:
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dusuka 7-11 kiaccrel.

Owusuka 7-11 kiaccsl (MpakTUKYM). YueOHOE AIIEKTpOHHOE u3fanne OU3NKOH.
3. OrkpsiTas ¢puzmka 1.1
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