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IosicHuTeILHAA 3aIIUCKA

OpueHTaunOHHBINA (aKyIbTATUBHBIA KypC Ui YYalIUMXCs & KIACCOB COCTABIEH C MCIIOJNB30BAaHUEM NpPOTpaMMbl MO (U3MKE OCHOBHOM
obmmeoOpa3zoBatenbHO MmKOIbL. Kype paccuntan Ha 34 yaca M TOCBSIICH BONPOCAM SKCIIEPUMEHTAIBHON (U3UKHU U penieHuto 3aaa4. K coxanenuio,
IIKOJIbHASE TpOrpaMMa HE MpeayCMaTPUBACT IIUPOKOTO TPHUMEHEHHS CaMOCTOSTEIBHOTO OJKCIEPUMEHTa Ha ypokax (u3nkd. DOpOHTANbHBINA
HKCHEPUMEHT, UJUTIOCTPUPYIOIIMNA CIIpaBelIMBOCTh 3aKOHOB U ABJICHUN NMPHUPOJIbI, HE CIIOCOOEH BBI3BAaTh )KUBOI MHTEpEC K MpeaMeTy Y OOJBIIMHCTBA
yyaimuxcs. A Belb (U3MKa — HayKa HKCIEpUMEHTajJbHas, B TOM CMBICI, YTO OCHOBHBIE 3aKOHBI NPHUPOJbI, U3YYEHHEM KOTOPBIX 3aHMMAETCH,
YCTaHABJIMBAIOTCSl HA OCHOBAHUM JIaHHBIX HKCIIEPUMEHTOB. Y MEHUE CTaBUTh SKCIIEPUMEHT U JieNIaTh IPAaBUJIbHbBIE BBIBOABI HEOOXOAUMO IS U3YYEHUS
€CTECTBEHHbIX HayK. DKCIIepUMEHTalIbHas (pu3MKa — yBiIeKaTellbHAs Hayka. Ee MeTo/bl MO3BOJSIOT MOHATh M OOBACHUTH, a BO MHOTHUX CIydasx U
OTKPBITH HOBBIE SIBJICHUS MPHUPOJBL. M 4eM paHbIIe YelIOBEK MPUYdYaeTCs MPOBOJAUTH (PH3MUECKUI IKCIEPUMEHT, TEM OOJIbIIE OH MOXKET HalesThCs
CTaTh UCKYCHBIM (PU3UKOM-IKCIIEpUMEHTATOPOM. OTIBITHI MOBBIIIAIOT HHTEPEC K (PU3HKE U CIIOCOOCTBYIOT €€ JIYUIIEMY YCBOCHHIO.

OcHosHbIMU 3a0auamil Kypca AGNAI0MCL:
e pacKphITHE NPOSBICHUS (PU3NYECKUX SBICHUI U 3aKOHOB B IPUPOJE, TEXHUKE, OBITY;
e pa3BUTHE y y4yalllUXCsl YCTOMUMBOTO MMO3HABATENIBHOIO HHTEpeca K (PU3MKeE U ee TEXHUYECKUM MPUII0KEHUSM;
e (opMupoBaHHE y yyallUXCsl YMEHUH CaMOCTOSITENIbHO IPUOOpeTaTh 3HaHUS MO (PU3UKE;
e TexHoJornyeckoe oOpazoBaHue U MPO(POpPUEHTALUS IKOJIbHUKOB.

OcHOBHBIMU (pOpMaMU TPOBeIeHUs (PaKyIbTaTUBHBIX 3aHATHI MOTYT OBITh: IBpUCTHUYECKas Oeceqa, paccka3 yuuTels, IEMOHCTPALUs U aHAIIU3
3aHUMATEIbHBIX (PU3NYECKUX OIBITOB, PA3JIMUYHbIE BUABI CAMOCTOSTEIHHON paboTHI (¢ yueOHOM, HayYHO-TIOMYJISIPHON M CIIPABOYHOM JTUTEPaTypOi,
¢bu3nvecKuil HKCIIEPUMEHT, pellIeHHEe 3a]a4, U3TOTOBJICHUE HAIIAHBIX MOCOOUH M TUTAKTUYECKUX MAaTepHAIIOB), SKCKYPCHH, IPOCMOTP BHUI€03aITUCEH
UT. 1.



Jl1s IpoBeIeHHs CAMOCTOSTENBHOTO (PU3MUECKOr0 IKCIIEPUMEHTA HCII0JIb3YETCsl TUIIOBOE 000pYI0BaHNE (PU3NUECKOro KaOUHETa, a TaKxKe
caMmo/ieJIbHbIe TPUOOPBI U YCTAHOBKU. Takke 11e1eco00pa3Ho UCIOIb30BaTh PA3INUYHbIe KOHCTPYKTOPBI M TEXHUUYECKUE UTPYLIKH, IEPCOHATIbHBIE
KOMITBIOTEPBI U MUKPOKAJIBKYJIATOPBL.

J1Jis opraHu3aIuy caMoOCTOATEILHOTO PelieHus (PU3MUECKUX 3a/1a4 B. PU3NIeCKOM KaOnHeTe He0OX0auMO UMeTh 10—15 3K3eMIUIIpOB CIeayIONINX
cOOpHHKOB 3a1a4: «DuznuecKas oIMMITHATA

B. U. Jlykammka; cOopHuKH 3a1a4 o ¢pusuke aus 7—8 kiaccos B. A. 3o1oroBa u B. U. Jlykamuka.

Lesn u 3a7a4m Kypca

Co3nanue yciaoBuil i (POPMUPOBAHMS M Pa3BUTHS Yy YYAIIMXCS: MHTEUICKTYalIbHbIX M MPAKTUYECKMX YMEHHUI B 00JacTH (U3UYECKOTO
HKCIEPUMEHTa, MHTEepeca K M3YYCHUIO (DU3MKH U MPOBEACHUIO (PU3MUYECKOTO HKCIEPUMEHTA; YMEHHUSI CaMOCTOSTENILHO NMPHOOPETaTh U MUCIOIb30BAThH
3HAHHUA; TBOPUECKUX CIIOCOOHOCTEN; yMEHUsI paboTaTh B IPYIIE; BECTH IUCKYCCHIO; OTCTauBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PEHMS.

TpeOoBaHus K YPOBHIO IOATOTOBKHU
B nponecce 3ansaTuil yyamuiicst mpuodperaer yMeHHUsL:
- pemiaTh 3a1a4y;
- HaOJI0/IaTh W U3YYaTh SIBJICHUS,
- OOBSICHATD Pe3yNbTaThl HAOIIOIEHUH;
- BBIJIBUTaTh TMIIOTE3bI;
- JienaTh BBIBOJIBI;

- Y4aCTBOBAaTh B JUCKYCCHAX.



IIporpaMmma coCTOMT U3 NATH Pa3IeJioB.

|. TemoBble sIBICHUS.

Il. M3meHeHMe arperaTHbIX COCTOSIHUM BEIIECTBA.
I1l. DnexTpuyeckue siBICHHUS.

IV. DiiekTpoMarHuTHBIE SBJICHUS

V. CBeroBbl€ SIBICHUS

CreneHb JOCTHUIKCHUS PE3YJIbTATOB 06y‘lCHI/IH IIKOJIbHUKOB IIPOBEPACTCA IMPHU U3TOTOBJICHHUU O60py,Z[OBaHI/IH, MMPOBCACHUHU CAMOCTOATCIBHOI'O
HCCICOOBAHNUA B COOTBECTCTBHU C OTallaMHM ITHMKJIAa ITIO3HAHUA: Ha6J'IIOI[eHI/Ie SABJICHHA, BBIIBMKXCHHUC IT'NITIOTC3hI, non6opa HpI/I60pOB U MAaTCpUAJIOB IJIsA €TI0
MMpOBEACHUA, NPCAOCTABJICHUC PE3YJIbTATOB J3KCIICPUMCHTA, IMOCTPOCHUC BBIBOJOB, IIPpHU PCHICHUU 3a/ad. Ha 3akmrounTenrHOM 3Tare IMPOBOAUTCA
3aluTa 1 O6CY)K,Z[€HI/I6 PE3YyJIbTAaTOB UCCIICAOBAHUS.

TpedoBaHus K YPOBHIO NOATOTOBKHU YYaluxcs 8 Kiacca
1o (paxkynbTaTHBHOMY KYpCY « S mo3Haio mup pusuku...»
3HATH/TIOHUMATh:

CMBICJI MOHATHI: (U3NUECKOe sBIEHUE, (PU3UUYECKUN 3aKOH, BEIIECTBO, B3aMMOJEHCTBHE, JJIEKTPHUECKOE I10JIe, MarHUTHOE IOJie, BOJIHA, aToM,
aTOMHOE $1JIpO, HOHU3UPYIOIINE U3JTyUYEHUS;

cMbICT (u3nyecKUX BeJHMYHMH: PaboTa, MOIIHOCTh, KHHETHYECKas HHEPrus, MOTEHIMANbHAs JHEprusi, KOdPPHUIMEHT IMOJIE3HOTO IeHCTBUS,
BHYTPEHHSISI SHEPTHs, TEMIIepaTypa, KOIUYECTBO TEIUIOTHI, yeIbHAas TEJIOEMKOCTh, BIAKHOCTh BO3/1yXa, ANEKTPUUSCKUH 3apsijl, CHIIa AIEKTPUUIECKOTO
TOKa, DJICKTPUIECKOE HaNpsHKEHUE, IIEKTPUIECKOE COMMPOTUBIICHUE, pad0Ta M MOITHOCTD JIEKTPUIECKOTO TOKA, (POKYCHOE pacCTOSTHHE JIMH3bI, 3aKOHA
COXPAaHEHHUs JHEPrMH B TEIUIOBBIX IpOLIECCaX, COXPAHEHHUs SJeKTpuueckoro 3apsiaa, Oma Juid ydacTKa 3JekTpuueckoi nenu, Jxoyns-Jlenna,
MPSIMOJIMHEHHOTO PaclpoOCTpaHEHHsI CBETa, OTPAKEHUSI CBETA;



YMETb:- OIIMCBIBATH U OOBSICHATD (bl/I3I/I‘IeCKI/Ie SABJICHUA: ,Z[I/I(l)q)}’SI/IIO, TEIIOMPOBOJHOCTE, KOHBCKIHIO, U3JIYYCHHUE, UCITAPCHUEC, KOHACHCAIIUIO, KUIICHUC,
IIABJICHUE, KpUCTAJUIM3allWI0, SJICKTPU3alHUIO TCII, BSaHMOHeﬁCTBHe SJICKTPHUYCCKUX 3apsa0B, BSaHMOﬂCﬁCTBHe MAarHuToB, HCﬁCTBHe MAardHuTHOTI'O IT10JIsA
Ha IMpOBOJHHUK C TOKOM, TCILJIOBOC HeﬁCTBHe TOKa, DJICKTPOMAarHuTHYIO UHAYKIUIO, OTPAXKCHUEC, ITPEIIOMIICHHUE CBETA,

-HCITI0JIb30BAaTh (bI/ISI/ILIeCKI/IC HpI/I60pI)I U U3MEPHUTCIIbHBIC HHCTPYMCHTBI JJIsI U3MEPCHUSA (bI/ISI/ILIeCKI/IX BCJIIMYMH: paCCTOAHUSA, IMPOMEKYTKAa BPEMCHU,
MacCChI, TEMIICPATYPhI, CUJIbI TOKA, HAIIPSAXKECHUSA, SJICKTPUICCKOI'O COIIPOTUBJICHUS, pa6OTBI M MOIIHOCTH 3JICKTPHUYECKOI'O TOKA,

-IIPCACTABJIATE PE3YJIbTAThI I/I3MepeHHﬁ C IIOMOIIBIO Ta6J'II/II_I, l"paCI)I/IKOB M BBIIBIATHL HAa 3TOM OCHOBE SMIIUPUYCCKHUE 3aBUCHUMOCTHU: TEMIICPATYPhbI
OCTBIBAIOLICTO TCJIa OT BPEMCHU, CUJIbI TOKA OT HAIPSIKCHUSA HAa YHACTKE LICIIH, YIJIa OTPAXKCHHUA OT yIJla IMaJACHHUA CBCTA, YIJIa IIPCIIOMIICHUA OT YIJia
nagcHus CBETAa,

- BbIPpAXaTb PE3YyJIbTAThI H3MepeHHI>i M PaCyYCTOB B CAUMHUILAX MGH(HYHapOﬂHOﬁ CHUCTCMBI,
- IPUBOJUTH MIPUMCPBI IIPAKTHICCKOI'0 UCITOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAHWM O MCXAaHNYCCKUX, TCIIJIOBBIX, 3JICKTPOMAIrHUTHBIX U KBAHTOBLIX ABJICHUAX,
- pe€uiaTh 3aAa41 Ha IPUMCHCHHUE N3YYCHHBIX (1)H3I/I‘I€CKI/IX 3aKOHOB;

- OCYIICCTBJIATH CaMOCTOSITEIIbHBIN TTONCK I/IH(i)OpMaIII/II/I €CTCCTBCHHOHAYYHOT'O COACPKaHUA C HMCIIOJIBb30BAHHWEM PA3JIMYHBIX MUCTOYHHKOB (y‘-Ie6HI>IX
TEKCTOB, CIIPAaBOYHBIX M HAYYHO-TIOMYJIIPHBIX U3JaHUHN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy U MpeACcTaBICHUE B Pa3HbIX
(opMax (CI0BECHO, C TOMOUIBIO I'pahKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

- HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHHUS U YMEHHUS B MPAKTUYECKON NESATENbHOCTH W TOBCEJHEBHOM JKM3HU: i1 oOecredeHuss 0e30MacHOCTH B
MIPOLIECCE UCTIONB30BaHUS TPAHCIIOPTHBIX CPEICTB, AIEKTPOOBITOBBIX TPUOOPOB, JIEKTPOHHON TEXHUKU;

KOHTPOJIA 3a UCITPABHOCTBIO SJICKTPOIIPOBOAKH, BOAOIIPOBOJA, CAHTCXHUKH U T'a30BbIX l'[pI/I60p0B B KBApTUPE,



Y4eOHO-TEMATHYECKUH TIJIAH

IO ®PAKYJIBTATUBHOMY KYPCY « i IIO3HAIO MUP ®U3UKMU...»

Ne Koanue B Tom umcie

n/ Tema CTBO | TEOPETHYECK | MPAKTHYECK

n 4acoB 1107 1107

1. | TennoBeIe ABICHUS 7 3 4

2. | I3aMeHeHHME arperaTHpIx 6 ) 4

COCTOSIHUM BEIIECTBA

3. | DNeKTpUYECKUe SIBJICHUS 11 4 7

4. | DNeKTpOMarHUTHBIE SBJICHHUS 3 1 2

5. | CBeTOBBIE ABJICHUS 7 4 3
Hroro: 34 14 20




Y4yeOHO-TeMaTH4YeCKoOe IIAHMPOBAHHE

®AKYJbTATUBHBIN KYPC « 1 HIO3HAIO MUP ®HU3UKH...»

Ne Hara
ypo Tema ypoka nposeaeH | Ilpumeyanue
Ka us
TemoBble siBJICHUS.
1. | Uucrpykrax no Th. Beenenue. Uto Takoe pusuka...
2. H3mepenne Guandyeckux BeIMUrH. TOYHOCTh U MOTPEUIHOCTh
U3MEPEHH.
3. | OkcnepumeHTanbHOe 3a1anue «VcciaenoBanue H3MEHEHUS CO
BPEMEHEM TEMIIEPATYPbI OCTHIBAIOIIEH BOJBI».
4. IIpumMepsl Tertonepesayu B NPUPOIE U TEXHUKE.
5. | Pemenue 3agau no teme: «TenyioBbIe SIBICHUSY.
6. Penrenuie kayecTBEHHEIX 3a/1a4: « [ €IIIOBLIE SIBJICHUS).
7. Ucnonp3oBanue 3neprun Connua Ha 3emiie. [IpoekT.
HN3meHeHHne arperaTHbIX COCTOSIHUM BelecTBA.
1. | lHoctpoenwue rpaduxos.




[Toctpoenue rpacduxos no reme: «IlnaBnenue, oTBepeBaHue,
napooOpa3zoBaHUE.

Pemrenne PaCUCTHBIX 3aaa4.

AwmopdHusie Tena ¢ ucnosp3zoBanuem UKT.

SKCHepI/IMeHTaJ'IBHOG OIIPEACIICHUC BJIAJKHOCTHU BO3yXa.

Kak oOpasyercst poca, unei, 1ox b, cHer. [IpoexT.

3J1€KTpI/I‘leCKHe SAABJICHUA.

3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia.

[TonmynpoBoHukH. [1orynpoBoIHUKOBbIE TPUOOPHI, C UCITIOJIB3.
HKT.

OKkcnepuMeHTalIbHOE 331aHne «COOpKa 3JEKTPUUECKUX LETei».

HOCTpOCHI/Ie QJICKTPHUYCCKUX CXCM.

OKcrepuMeHTalbHas paboTa ¢ pU3NIECKUMU TPHOOpaMH.
Onpenenenne HEHb! JENIECHNUS.

CMemanHoe COCAUHCHUC ITPOBOJHUKOB.

Pemenne 3aI[a‘-IZ((3J'ICKTpI/I‘-ICCKI/IC SIBIICHUS

Pemenne kauecTBEHHBIX 3aga4: ((3J'I€KTpI/I‘—IeCKI/Ie SIBJIICHUS.

H3roroBneHne caMoieIbHBIX IPUOOPOB.




10. | Hctopus pa3BuTHs dJIEKTpUUECKOro ocBemeHus. [IpoexT.
11. | DkcnepuMeHTAIBHOE 3a/1aHne «BBIYMCIIEHHE CTOUMOCTH
BJIEKTPOIHEPTUN.
DJIeKTPOMArHUTHbIE SIBJICHUS.

1. | 3aHMMAaTeNbHBIE OMBITHI C HOCTOSHHBIMM MarHUTAMH.

2. N3yuenune ciekTpoB MOCTOSIHHBIX MAarHUTOB.

3. | Pemrennie KkaueCTBEHHBIX 3a/1a4 110 TeMe: «MarHuTHBIC SIBIICHHS .

CBeTOBbBIE SIBJICHHA.

1. | [lomy4yeHue TE€HU U MOIYTEHHU.

2. | ComHe4HoOe M TyHHOE 3aTMeHHe, ¢ ucnoias3oBanuem MKT.

3.  Tloctpoenue n300pakeHuid, JaBaeMbIX TUH30M.

4. | I'ma3 u 3penue. [Ipoexr.

5. | bimszopykocTs U 1anbHO30PKOCTh. OUKH.

6. | Pemenne 3agay «CBETOBEIE SIBICHUS

7. ITonsenenue nroros. « Uro? I'ne? Korma?»




Cnmcoxk Jureparypsl.

Ne | ABTOpBI, Ha3Banue yueOHOTr0 T'oabl HN3parenbcTBo
U31aHUA H3IaHUSA
N\l | COCTABUTEH
1. | A.B. [leppimkun | ®usuka-7 Ki 2009 M. [dpocda
2. | B.W. Jlykamuk | COOpHHK 3a/1a4 1O 2005 M.IIpocBemenne
¢buznke7-9x1.
3. | JI.LA.Kupuk CamocrosTeNnbHbIE U 2005 M. Unekca
KOHTpPOJIbHBIE Pa0OTHI-
7 Ki1ace
4. | E. M I'yrauK Temaruueckoe u 2002 M. [pocda
MOYpOYHOE
E.B. PribakoBa IUTAHUPOBAHHE TIO
¢duzuke -7xnacc
5. | A.B.Ileppmmkun | COOpHHK 32124 2007 M. Dx3ameH
6. |IO.C. Huddepennmuporannbie | 2007 Hpoda
Kynepmreiitn
KoHntposnbnsie
PaboTsl
7. | A.E. Mapon KoHTposbHbIE TECTHI 2005 M.IIpocsmienne

E.A. Mapon

o ¢usuke 7-9 Ki1acchl




8. | B.A. BoskoB [Toypounsie 2005 Yuutenp-ACT
pa3paboTKH 10 PU3HUKE
9. | N.1. Mokpoga [ToypouHbIie TIIaHBI 2007 Yuutenp-ACT
¢dbusuka 7 kimacc
10. | U.1. MokpoBa [Toypounble maaHbl 2007 Yuutens-ACT
®duzuka 9 kiace
11. | B.A. llleBuoB Konrponsnsie padotsr | 2002 Vuurens-ACT
7- 9 knacc
12. | H.W. 3opun I'NA ¢uzuka 2011rog | 2010 OKCMO
13. | JIM. ®dusuka 9 kmacc 2009 JIETMOH
MoHacThIpcKui
[Toaroroska xk T'MA
A.C. boratun
14. | H.W. 3opun OnemenTsl onodusuku | 2007 MockBa
«BAKO»
15. | HK. dusnka 2002 M.
MapTtsiHOBa [Ipocsemenue

Kuura I yYUTCIIA










