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IosicHUTENLHAA 3aNNCKA

OpueHTauMOHHBIN (D aKyJbTaTUBHBIM KypCc [ YydYallMXcsi & KJIacCOB COCTaBIE€H C
UCIOJIb30BAaHUEM IIPOrpaMMbl IO (U3UKE OCHOBHOM 001eo0pa3oBaTenbHON mKoubl. Kype paccunran
Ha 34 yJaca M MOCBSILEH BONPOCaM SKCIEPUMEHTANBHON (U3UKU U pelieHuto 3anad. K coxanenuro,
LIKOJIBHAsg IporpaMmMa HE IPEJyCMAaTpUBaeT IIUPOKOrO INPUMEHEHUS  CaMOCTOSTEIbHOIO
HKCIEPUMEHTa Ha ypokaX Qu3uKu. OPOHTAIBHBINA SKCIIEPUMEHT, HIUTIOCTPUPYIOLIHMIA CIIPaBeIITMBOCTb
3aKOHOB W SIBIICHHI MPUPOIBI, HE CIIOCOOEH BBI3BATH )KMBOIM HMHTEpEC K MPEAMETy y OOJBbIIMHCTBA
yuamuxcs. A Benb (M3MKa — HayKa SKCHEPUMEHTaJIbHAs, B TOM CMBICI, YTO OCHOBHBIC 3aKOHBI
IPUPOJbI, M3YYCHHEM KOTOPBIX 3aHMMAETCs, YCTAHABIMBAIOTCS HAa OCHOBAaHUU  JIAHHBIX
HKCIEPUMEHTOB. YMEHUE CTaBUTh 3KCIIEPUMEHT W [eJIaTh IPABUJIbHBIC BBIBOABI HEOOXOAMMO IS
M3yUeHHs] €CTECTBEHHBIX HayK. DKCIepUMEHTalbHas (U3uMKa — yBleKaTesbHas Hayka. Ee meroabl
MO3BOJISIOT MOHATh U OOBSCHUTH, @ BO MHOTUX CIy4asX M OTKPBITh HOBBIE sIBJIEHUs NpUpobl. Y uem
paHblle YeJIOBEK IMpUYy4YaeTcss MNPOBOJAUTH (DU3MYECKMH HKCHEPUMEHT, TeM OOJIbLIe OH MOXET
HA/ICATHCS CTaTh UCKYCHBIM (PU3UKOM-IKCIIEpUMEHTaTOpOoM. OTIBITHI MOBBIIIAIOT HHTEPEC K (PHU3HKE U
CIIOCOOCTBYIOT €€ JTy4IIeMy YCBOCHHIO.

OcHosHbIMU 3a0a4amu Kypca A6JAIOMCA.

e PACKPBITUC IIPOABIICHUS (I)I/ISI/I‘ICCKI/IX SIBJICHUM U 3aKOHOB B IMpupoAc, TCXHUKE, 6I>ITy;

® PAa3BUTHC Yy yUallIUXCA YCTOﬁqHBOFO IMO3HAaBAaTCJIbHOI'O HUHTECPECA K (1)I/ISI/IK6 Hn €€ TCXHUYCCKUM
MIPHUIIOKCHUAM

e (OpMHUPOBAHKE Y YUANTUXCS YMEHHUI CaMOCTOSTEILHO IPUOOPETATh 3HAHUS TT0 (PUBHKE;
e TexHoIormyeckoe oOpazoBaHue U MPoGOpHEHTALUS IKOTLHUKOB.

OcHoBHBIMU (pOpMaMU NPOBEACHUS (PAKYIbTATUBHBIX 3aHATHI MOTYT OBITH: IBpUCTUYECKas Oecena,
paccka3 yuuTensl, JEMOHCTpalMsl U aHaIU3 3aHUMATENbHbIX (PU3MUYECKUX ONBITOB, PA3INYHbIE BUIBI
CaMOCTOSITENIbHOM paboThI (C yueOHOI, Hay4YHO-TIONYJISPHON U CIIPABOYHOM JINTEPATYPOil,
¢bu3nuecKkuit HKCIIEPUMEHT, pellieHHe 3a]]a4u, U3TOTOBJIEHUE HATIAAHBIX TOCOOUH U JUTAaKTHYECKUX
MaTepHuajoB), SKCKYpCHUU, TPOCMOTP BUICO3AMUCEH U T. 1.

I[J'If[ MMPOBEACHUA CAMOCTOATCIIBHOTO (1)I/IBI/I‘~I€CKOFO OKCIICPUMCHTA UCITIOJIB3YCTCS TUIIOBOC
o0opynoBaHue pU3NYECKOro KabMHETa, a TAK)KE CaMOJIeJIbHbIE TPUOOPHI U YCTAaHOBKU. Takxke
1eJ1eco00pa3HO UCTIONB30BaTh Pa3IMIHbIe KOHCTPYKTOPHI M TEXHHYECKHE UTPYIIKH, TEPCOHATEHBIE
KOMIIBIOTEPB 1 MUKPOKAIBKYISTOPHI.

I[JBI OopraHu3alnv CaMOCTOATCIIBHOTO PCIICHU A (I)I/ISI/I‘-IGCKI/IX 3aJa4 B. (I)I/ISI/IHCCKOM KaOuHeTe
HCO6XOI[I/IMO nmeth 10-15 OK3CEMIIIAAPOB CICAYIOIIHUX C60pHI/IKOB 3a1a4: «Pu3nueckas OJIMMIIAAAa»

B. N. Jlykammka; cOopHUuKH 3a1a4 1o ¢usuke ais 7—8 kiaccos B. A. 3oioroBa u B. U. Jlykammuka.



Lean u 3axaym Kypca

Co3ganue ycinoBuil aisi (OPMHPOBAHUS M PA3BUTUSL Yy YYAIIUXCA: HWHTEIUIEKTYAIbHBIX M
MPAKTUYECKHX YMEHUH B 00JacTh (PU3MUECKOro SKCIEpUMEHTa, MHTEpeca K M3Y4YCHUI0 (PHU3UKU U
MPOBEICHUIO (HU3UYECKOrO IKCIEPUMEHTA; YMEHHUSI CaMOCTOSTENFHO MPHOOPETaTh M UCIOJIb30BATh
3HAHMSA; TBOPYECKUX CHOCOOHOCTEH; yMeHHs paboTaTh B IpYIIE; BECTH JUCKYCCHIO; OTCTaMBaTh U
00OCHOBBIBATh CBOIO TOUKY 3PEHHS.

TpeGoBanusi K ypOBHIO NOATOTOBKH

B mporuiecce 3ansaTHil yyaniuiics npuoopeTaeT yMeHHUs:

- pelaTh 3aJauu;

- Ha0JIt0/1aTh U U3y4aTh SIBJICHUS,

- OOBSICHATDH PE3YNIbTAThl HAOIIOICHU;
- BBIIBUTATh THIIOTE3bI;

- JienaTh BBIBOJBL;

- Y4aCTBOBAaTh B JUCKYCCHAX.

IIporpamma coCTOMT U3 NMATH Pa3IeJioOB.

|.  TemnsoBble sBICHHUS.

Il. V3meHeHme arperaTHbIX COCTOSTHUM BEIIECTBA.
I1l. DnexTpuueckue sIBICHUS.

IV. DnekTpoMarHuTHBIE SIBICHUS

V. CBeTroBbI€ SIBIICHUS

CrencHb AOCTHUIKCHUS PEC3YJIbTATOB O6y‘-ICHI/I$I IIKOJIbHUKOB MPOBCPACTCA IPU HU3TOTOBJICHUUA
O60py,Z[OBaHI/I}I, NPOBCACHUN CaAMOCTOATCIIBHOTO HCCICAOBAHUA B COOTBCTCTBUH C 3TAallaMU HHKJIA
IIO3HAaHUA: Ha6J'IIOI[eHI/IC SABJICHUSA, BBIABHXXCHHUEC I'MITIOTC36I, nozl60pa HpI/I60p0B U MaTCpraJIOB IJId €ro
MNpOBCACHUA, MPCAOCTABIICHUC PE3YJIbTATOB JSKCIICPUMCHTA, IOCTPOCHUC BLIBOJOB, IpPU PCIICHHUU
3amad. Ha 3akimouunTenbHOM dTare IMPOBOAUTCH 3alllUTa 1 06CY)KJIGHI/IG PE3YIbTATOB UCCIICOBAHMA.



Tpeb6oBaHus K YPOBHIO IOATOTOBKH yyamuxcs 8 kiacca
1o pakyJbTATUBHOMY KYypcy « S mo3Ha Mmup GU3NKH...»
3HATH/IOHUMATH:

CMBICJI MOHATHH: Qu3nueckoe sBiIeHHWE, (U3WYECKUN 3aKOH, BEIIECTBO, B3aMMOJICHCTBHE,
AIEKTPUYECKOE MOJIe, MAarHUTHOE T10JI€, BOJIHA, aTOM, aTOMHOE $JIpO, HOHU3UPYIOILIUE U3ITYUCHHUS;

cMbIcT pU3NUecKNX BeJIMYMH: paboTa, MOIIHOCTh, KHHETUYECKAsl SHEPrUsl, NOTEHLUAIbHAs YHEPI U,
KOX(QQHUIHUEHT TOJEe3HOr0 ACWCTBUS, BHYTPEHHSS SHEPIus, TEMIIEpaTrypa, KOJIWYECTBO TEIUIOTHI,
yZA€IbHas TEIJIOEMKOCTh, BJIAXKHOCTb BO3/yXa, JJICKTPUYECKHUN 3apsill, CHja IEKTPUYECKOIO TOKa,
JIEKTPUUYECKOE HAIPSDKEHHE, JIEKTPUUECKOE COIPOTHBIIEHHE, paboTa U MOLIHOCTh IEKTPUUYECKOTO
TOKa, (DOKYCHOE pacCTOSIHHE JIMH3bl; 3aKOHAa COXpPAaHEHMs OHHEPrMHM B TEIJIOBBIX Hpoleccax,
COXPAaHEHHUs DJIEKTPUYECKOro 3apsana, Oma i ydacTka aiieKTpudeckod nenu, Jxoyisa-Jlenna,
IIPSIMOJIMHEMHOIO PACIIPOCTPAHEHMSI CBETA, OTPAKEHHUS CBETA;

YMETb:- OIIUCBIBATH U OOBSICHATH (1)I/ISI/I‘{CCKI/IG SIBJICHUA I[I/I(b(by’}I/IIO, TCIUIOIIPOBOJHOCTDb, KOHBCKIHIO,
H3JIyUYCHUC, UCIIAPCHUC, KOHACHCALIUIO, KUIICHUE, IIJIABJICHHUEC, KPUCTAJUIN3AUI0, 3JICKTPU3AIHUIO TCII,
B3aI/IMOII€I>'ICTBI/IC OJICKTPUYCCKUX 3aps/10B, B3aHMOﬂeﬁCTBHe Mar"HuToOB, I[GI‘/JICTBI/IG MAar"auTHOTI'O I10JIA Ha
IMPOBOAHHK C TOKOM, TCIIJIOBOC I[GﬁCTBHG TOKAa, SJICKTPOMAarHuTHYO MHAYKIHUIO, OTPaXCHUC,
IMPECIOMJICHUC CBCTA,

-ACIIOIB30BaTh (PU3NUECKHE MPUOOPHI U U3MEPUTEIHHBIE HHCTPYMEHTHI ISl U3MEPEHUsT (PU3UIECKUX
BEJIMYUH: PACCTOSHUA, INPOMEXKYTKAa BPEMEHM, MAacChl, TEMIEPATYPbl, CHJIBI TOKA, HAIPSKECHUS,
ANEKTPUYECKOTO CONPOTUBIICHUS, PA0OTH M MOIIIHOCTH 3JIEKTPUUECKOTO TOKA;

-TIPEACTaBIATh PE3YyIbTaThl U3MEPEHUN C TIOMOIIBIO Ta0HIl, TpaUKOB U BBISIBIATH HA 3TOH OCHOBE
SMIIMPUYECKHE 3aBUCUMOCTH: TEMIIEpaTypbl OCTBIBAIOLIEIO Tejda OT BPEMEHM, CHIbI TOKa OT
HaIlpsDKEHUs Ha y4acTKe LIeTH, yrila OTPa)KeHUs OT yIJla NaJeHUs CBETa, YIUia MPEIOMIICHHs OT yIia
I1aJICHUS CBETA;

- BBIPAXaTh PE3yJIbTAThHl U3BMEPEHUI U PAaCUETOB B €IMHUALIAX MeXAyHapOIHON CUCTEMBI;

- HOPUBOAWUTH MPUMEPBI MPAKTUYCCKOr0o HMCIIOJIb30BAHUSA (1)I/I3I/I‘-ICCKI/IX 3HAaHUHA O MEXaHUYCCKUX,
TCIIJIOBBIX, DJICKTPOMArdUTHBIX U KBAHTOBBIX ABJICHUAX

- peuiaTh 3ala4u Ha IPUMCHCHNEC N3YYCHHBIX (I)I/BI/I‘ICCKI/IX 3aKOHOB;

- OCYUIECTBISTh CAMOCTOSITENbHBIH MOUCK HMH(GOPMAIMM €CTECTBEHHOHAYYHOT'O COJEPXKAHHUS C
UCTOJIb30BAHUEM PA3IMYHBIX MCTOYHUKOB (Y4EOHBIX TEKCTOB, CHPABOYHBIX M HAYUHO-TIOMYJISPHBIX
U3JIaHUH, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M MpeICTaBICHHE B
pa3HbIX ¢opMax (CIIOBECHO, C MOMOUIbIO TpapUKOB, MaTeMaTHYECKUX CHMBOJIOB, PHUCYHKOB H
CTPYKTYPHBIX CXEM);

- MCIIOJIb30BaTh NMPHUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTHUUYECKOU JESITETHHOCTH U MOBCEIHEBHOMN
KHU3HM: U1 oOecredeHHus Oe30MacCHOCTH B NPOILECCe MCIOJIb30BaHMUS TPAHCIOPTHBIX CPEJCTB,
ANEKTPOOBITOBBIX TPUOOPOB, JIEKTPOHHOIN TEXHUKU;

KOHTPOJISL 32 MCIIPABHOCTBIO AJIEKTPOIPOBOJIKH, BOJOIPOBO/IA, CAHTEXHUKU U Ta30BBIX MPUOOPOB B
KBapTHPE;



Y4eOHO-TEeMATHYECKHHA TIJIAH

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

Ne Kounuue B Tom vucIe

n/ Tema CTBO | TEOPETHYECK | MPAKTHYECK

1| 4acoB 17071 U

1. | TennoBeIe sABICHUS 7 3 4

2. | U3sMeHeHue arperaTHbix 6 ) 4

COCTOSIHMHU BEIIEeCTBA

3. | DneKTpuYeCcKue SBICHUS 11 4 7

4. | DneKTpOMarHUTHBIC SBIICHUS 3 1 2

5. | CBeToBBIC SIBICHUS 7 4 3
Hroro: 34 14 20




YueOHO-TeMaTHYeCKO€e MVIAHUPOBAHUE

®AKYJbTATUBHBIN KYPC « 1 HIO3HAIO MUP ®U3UKH...»

Ne
ypo Tema ypoka Hara JlaTa
Ka aHoBasi | pakTUYecKas
TenJioBble sIBJICHUS.
1. | Unactpykrax no Th. Beenenue. Uto Takoe usuka...
2. H3mepenne Guandyecknx BeIMUrH. TOYHOCTh U MOTPEUIHOCTh
WU3MEPEHH.
3. | OkcnepumeHTanpHOe 3a1anue «lccnenoBanne N3MEHEHUS CO
BPEMEHEM TEMIIEPaTypbl OCTHIBAIOIIECH BOJBI».
4. [Ipumeps! Temonepesayu B IPUPOAE U TEXHUKE.
5. | Pemenue 3amau o teme: «TeraoBbIC SIBICHUS Y.
6. Pemenne kauecTBeHHBIX 3a7a4: « T emIoOBbIC SIBICHUS.
1. Ucnonb3oBanue sueprun Cosnia Ha 3emite. [Ipoexr.
HN3MeHeHMe arperaTHbIX COCTOSIHUM BellecTBA.
1. | IlocTpoenue rpaguKos.
2. | Iloctpoenue rpadukos no teme: «I[lnaBnenue, orBepaeBaHue,
napooOpazoBaHHE.
3. Pemienne pacueTHbIx 3a71a4.
4. | AmopdHsbie Tena ¢ ucnonb3oBanueM UKT.
5. DKCIEPUMEHTAIIBHOE ONPEEICHNUE BIAXKHOCTH BO31yXa.
6. Kaxk oGpasyercst poca, nHel, 10K1b, cHer. [IpoekT.




3.]IeKTpI/I'leCKI/Ie ABJICHHA.

1. | 3axoH coxpaHEeHHs SJIEKTPUUECKOTO 3apsia.
2. | IoxympoBoauuku. IToaynpoBoaHUKOBBIE TPUOOPHIL, C UCTIONB3.
HKT.
3. | DOkcnepuMmeHTanbHOE 3aaHue «COOpKa ANMEKTPUUECKUX LIeTICH».
4. | TlocTpoeHue INEKTPUUECKUX CXEM.
5. DKcrepuMeHTaabHas padboTta ¢ GU3NIECKUMHU TPUOOpaMHU.
Onpenenenue HEeHbl JeJICHUS.
6. | CmemanHoe coeAMHEHHUE TPOBOAHHUKOB.
7. | Pemenue 3amaq:«DNEKTPUIECKUE SIBICHUS
8. | PemeHne kaueCTBEHHBIX 3a1a4: «IEKTPUICCKUE SIBICHUS.
9. N3roroBieHune camoIeIbHbIX IPUOOPOB.
10. | Hcropus pa3BUTHS IEKTPUIECKOTO OCBemeHH. [IpoeKT.
11. | DxcnepuMeHTanbHOE 3a7aHe «BhIUNCIeHNE CTOUMOCTH
AJIEKTPOIHEPT UL .
DJIeKTPOMArHUTHbIE SIBJICHMS.
1. | 3aHuMaTenbHBIE ONBITHI C TOCTOSHHBIMU MarHUTAMH.
2. | H3yuyeHHe CIEKTPOB MMOCTOSHHBIX MarHUTOB.
3. | Pemenne xauecTBeHHBIX 3a1a4 10 TeMe: «MarHuTHBIE SBICHHS.
CBeToBbIe sIBJICHH.
1. | Ilony4yeHue T€HU U MOIYTEHHU.
2. | ConHe4yHOE U JTyYHHOE 3aTMEHUe, ¢ ucnonb3oBanueM UKT.
3. Toctpoenue nzobpakeHHi, 1aBa€MbIX JTUH3OM.
4. | I'na3 u 3penue. [Ipoexr.
5. | bauzopykocTh U AambHO30PKOCTh. OUKH.
6. | Pemrenue 3amau «CBETOBLIE SIBICHU)
7. IToasenenue uroros. « Yro? I'ne? Korga?»




Cnmcok ureparypsl.

No ABTODBI, Haspanue yye0HOro T'oaer M3patenscTBo
H31aHUs U3JaHUS
m\m COCTABUTE/HU
1. A.B. Ilepbrnkun ®dusuka-7 K 2009 M. [Ipoca
2. B.N. Jlykamuk COopHUK 33734 10 2005 M.IIpocsemenne
¢duzuke7-9ki.
3. JILA . Kupuxk CaMocTosTENbHBIE U 2005 M. Unexkca
KOHTPOJIbHBIC paOOTHI-
7 KImacc
4. E. M I'yraHK Tematnueckoe n 2002 M. [Ipoca
HOypOYHOE
E.B. PribakoBa IUTAHUPOBAHHE TTO
¢uznke -7Kmacc
5. A.B.Ilepblitikun COopHHK 33124 2007 M. Dk3ameH
6. 10.C. Kynepreiin Huddepennnposanusie | 2007 Hpoda
KontposnbHbie
PaboTter
1. A.E. Mapon KonTponbsHbie TeCTHI 2005 M.IIpocesmenne
o usuke 7-9 kmaccel
E.A. Mapon
8. B.A. Bonkos [Toypounsie 2005 Yautens-ACT
pa3paboTku 1Mo Gu3nKe
9. N.N. Mokposa IHoypounsle muaHbl 2007 Vunrens-ACT
¢uznka 7 Kiacc
10. N.N. Mokposa IHoypounsle muaHbl 2007 Vunrens-ACT
Odusuka 9 kiace
11. B.A. llleBuio Konrtponbasie padoter | 2002 Yunrens-ACT
7- 9 xiacc
12. H.N. 3opun I'NMA ¢usuxa 2011ron | 2010 9KCMO
13. JI.M. MonactseIpckuil | @usnka 9 knacc 2009 JIETOH
A.C. boratuu IToaroroska xk I 1A
14. H.N. 3opun OnemenTsl Onopuzuku | 2007 MockBa «BAKO»
15. H.K. MaprsiHoBa ®usznka 2002 M. IlpocBenieHue

Kuura s yunrens




