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IHosicHUTEJABLHAA 3AIINCKA

OpueHTauMOHHBIH  (DaKyJbTAaTUBHBIM Kypc JUIS YdYalIMXcsi 8§ KIACCOB COCTaBJEH C
MCTOJIb30BaHNUEM MPOTPaMMEI 110 (hU3MKE OCHOBHOM 00I1meo0pa3oBarenbHoi mKkoibl. Kype paccuntan
Ha 34 Yaca W TOCBSIICH BOIPOCAM SKCIEPUMEHTAIBHON (U3UKK U pelieHuto 3a1ad. K coxxanenuro,
IIKOJIbHas nmporpamMmma HE npeaycMaTrpmuBacT IOHUPOKOTO MMPUMCHCHU A CaMOCTOATCIBHOT'O
HKCTIIEPUMEHTA Ha ypoKaxX Gu3uku. OpOHTAIBHBIN SKCIIEPUMEHT, HILTFOCTPUPYIOLINI CIPaBEIIMBOCTh
3aKOHOB U SIBIICHUI MPUPOIBI, HE CIIOCOOCH BBI3BATH JKMBOM HMHTEpEC K MPEAMETY y OOJBIIMHCTBA
ydamuxcs. A BEIb (1)I/I3I/IKa — HayKa J3KCICPUMCHTAJIbHAA, B TOM CMBICJI, YTO OCHOBHBLIC 3aKOHBI
IIpHUPO KL, HN3YYCHHUEM KOTOPBIX 3aHUMAacCTCA, YCTaHaBJIMBAKOTCA Ha OCHOBaHHHN JaHHBIX
OKCIICPUMCHTOB. YMeHre CTaBUTH OKCIICPUMCHT U ACJIAaTh IMPABUJIBbHBIC BBIBOALI HGO6XOI[I/IMO JIIsL
HU3YUCHUA CCTCCTBCHHBIX HAYK. 3KCH€pI/IM€HTaJ'II>Ha$I (’101/131/11(21 — YBJICKATCJIbHAs HaykKa. Ee METOAbI
IIO3BOJIAIOT IIOHATH U 06”I)$ICHI/ITI>, a4 BO MHOT'UX CJIydadX U OTKPbITb HOBBIC SABJICHHA ITPUPOIBIL. N yem
paHbIlle 4YEJOBEK MPUYYACTCS MPOBOAUTH (U3MYECKUN OKCIEPUMEHT, TeM OOJbIIE OH MOXKET
HAJESThCS CTaThb UCKYCHBIM (PU3UKOM-3KCIIEpUMEHTAaTOPOM. OTBITHI MOBBIMIAIOT HHTEPEC K PU3UKE U
CIOCOOCTBYIOT €€ Jy4llIeMY YCBOCHHIO.

OcrosubiMu 3a0a4amu Kypca A6JAI0Omcs.

e packpbITHE IMPOSBIEHUS GUZNYECKUX SBJICHUHN U 3aKOHOB B IPUPO/IE, TEXHUKE, OBITY;

e Ppa3BUTHE y YYalIUXCsS YCTOMYUBOTO IMO3HABATEIHLHOTO HHTEPEca K (PU3HUKE U €€ TEXHUUECKUM
MIPUJIOKEHUSIM;

e (opMHUPOBAHHE Y yUANTUXCSI YMEHHUIM CAaMOCTOSATEIIbHO MTPHOOpETaTh 3HaHMSI 10 (hU3HUKE;
e TEXHOJIOTMYECKOE 00pa3oBaHue U MPOGOPUCHTAIHS TKOJIHHUKOB.

OcHoBHBIMU (hopMaMu TIpoBeACHUS (PAKyIbTATUBHBIX 3aHATHIL MOTYT OBITh: IBpUCTHUYECKas Oecena,
paccka3 yuyuTels, JEeMOHCTpAIHs U aHaIu3 3aHUMATeIbHbIX (U3NYECKUX OTBITOB, PAa3IUYHbIEC BUJIbI
CaMOCTOSTEIBHON PaboTHI (¢ yueOHOH, HAYYHO-TIOMYJISIPHOM U CIIPABOYHOM JIUTEPATYPOH,
(bu3nyecKuil FKCIEPUMEHT, PEUICHHE 3a/1a4, U3TOTOBJICHHE HATJIAIHBIX TOCOOUN U TUJAKTUYECKUX
MaTepHasoB), SKCKYpCUH, IPOCMOTP BUACO3ANUCEH U T. 1.

HJ'ISI INPOBCACHUA CAMOCTOATCIBHOI'O (1)I/ISI/I‘IGCKOI"O SKCIICPUMCHTA UCIIOJIB3YCTCA TUIIOBOC
O60py,Z[OBaHI/IC (1)I/I3I/I‘16CKOFO Ka6I/IHeTa, a TakKoKC CaMOACIbHBIC HpI/I60pr " YCTAHOBKH. Taxxe
uenecoo6pa3Ho HCIOJIB30BAaTh PA3JIMYHBIC KOHCTPYKTOPBI U TCXHUYCCKUC UT'PYIIKHU, IICPCOHATIBHBIC
KOMIIBKOTCPBI U MUKPOKAJIBKYJIATOPHI.

Z[J'ISI opraHnu3ali CaMOCTOATCIIbHOTO PCIHICHU A (I)I/BI/I‘{eCKI/IX 3aaa4 B. (bHBPI"IeCKOM KaOMHeTe
HeO6XO,Z[I/IMO umeth 10-15 OK3EMIUIAIPOB CICAYIOMIUX C60pHI/IKOB 3ama4d: «Puzndueckas oJIMMIIAaga»

B. U. Jlykammuka; cOOpHUKH 3a7a4 1o ¢pu3uke s 7—8 kinaccoB B. A. 3onorosa u B. U. Jlykamuka.

Hean u 3apaun Kypca

Co3nanue ycnoBuil ansi (OPMHPOBAHUS M PA3BUTHS Yy YYALIUXCS: MHTEIUICKTYaJbHBIX U
MPAKTUYECKUX yYMEHHUH B 001MacTu (PU3MUECKOro 3KCIIEpUMEHTa, MHTEpeca K M3Y4YEeHUIO0 (PU3MKH U



MPOBEACHUIO (PU3NYECKOTO HKCIEPUMEHTA; YMEHHUSI CaMOCTOATEIBHO MPUOOPETaTh W HCIOJIB30BATh
3HaHUS; TBOPUECKUX CIIOCOOHOCTEH; yMeHUs paboTaTh B TPYIIE; BECTH JUCKYCCHIO; OTCTAaUBaTh U
000CHOBBIBATh CBOIO TOUKY 3PEHHUSI.

TpeOoBaHuA K YPOBHIO IOATOTOBKH

B nporecce 3ansaTuit yyamuiicst npuoOpeTaeT yMEHHUs:

- pelaTh 3a/1a4u;

- HaOI0AaTh U U3y4yaTh SIBJICHUS;

- OOBSICHSTH pe3yabTaThl HAOIIOICHUI;
- BBIJIBUTATh THIIOTE3HI;

- JlenaTh BBIBOJIBI;

- Y4aCTBOBATh B IUCKYCCHUMAX.

IIporpaMmma cocTOUT U3 MSATH Pa3IesioB.

|. TemsoBble sIBIACHUS.

Il. V3MeHeHHe arperaTHbIX COCTOSIHUHN BEIIECTBA.
I1l. DnexTpuyeckue sBICHHS.

V. DnexTpoMarHuTHBIC SIBICHUS

V. CBeToBbIC SIBICHUS

CreneHb AOCTHOKCHUS PE3YIbTAaTOB 06yqu1/1>1 INKOJIbBHUKOB ITPOBEPACTCA IIPU H3TOTOBJICHUU
O60pyI[OBaHI/I${, MMPOBCACHUU CaAMOCTOATCIBHOI'O MCCICAOBAHUA B COOTBCTCTBHH C JTallaMH IHUKIIA
IIO3HAaHHA: Ha6J'IIOI[eHI/Ie SABJICHHA, BBIIBHUXKXCHUC I'MIIOTC3hI, n0ﬂ6opa HpI/I60pOB U MaTCpHaJIOB IJIA €TI0
MMpOBCACHUA, IPEAOCTABIICHHUC PE3YyJIbTATOB OJSKCICPUMCEHTA, IMOCTPOCHUC BBIBOJOB, IIPHU PCHICHUU
3aja4. Ha 3akiarounTenbHOM ATamne IMPOBOAUTCA 3allliTa U O6CY)KI[€HI/IC PE3YyIbTATOB UCCIICAOBAHUA.

TpeOoBaHNA K YPOBHIO NOATOTOBKH Y4aluxcs 8 Kiacca
1o (pakyJabTaTUBHOMY Kypcy « S mo3Haro Mmup pu3uKu...»
3HATh/TIOHUMATh:

CMBICJ TIOHSATHH: (I)I/ISI/I‘-ICCKOC SBJICHHUC, (I)I/ISI/I‘-ICCKI/Iﬁ 3aKOH, BCIICCTBO, B3aHMOHCﬁCTBHe,
QJICKTPUYICCKOC ITOJIC, MArHUTHOC I1OJIC, BOJIHA, aTOM, ATOMHOC AP0, HOHU3UPYIOIINC U3TTYUCHU A,

cMBbICJ (U3NYECKUX BeJIMYUH: paboTa, MOIIHOCTh, KHHETUYECKasi SHEPrusl, MOTEHIMAIbHAs SHEPI U,
KOA(QQUIMEHT TOJE3HOTO ICWUCTBUS, BHYTPEHHSSI SHEPrus, TeMIlepaTrypa, KOJUYECTBO TEIUIOTHI,
yIA€IbHAs TEIJIOEMKOCTb, BJIIAXKHOCTb BO31yXa, JJICKTPUYECKUHN 3apsii, CUiIa JJIEKTPUYECKOrO0 TOKa,



3JIEKTPUYECKOE HAIPSIKEHUE, DICKTPUYECKOE CONPOTUBJIEHUE, pab0Ta U MOUIHOCTb JIEKTPUYECKOIO
TOKa, (DOKYCHOE pACcCTOSIHHE JIMH3bI, 3aKOHA COXPAHEHUS DSHEPrud B TEIUIOBBIX IpOIIECccax,
COXPAaHEHHUs DJIEKTPUUECKOro 3apsana, Oma Uil ydacTka sjekTpuueckod nenw, Jxoynsa-Jlenna,
IIPSIMOJIMHENHOIO PacpoCTPaHEHUs CBETA, OTPAKEHUS CBETA;

YMeTh:- OTIMCHIBATh M OOBSCHATH (przndeckue siiaeHus: 1 y3uro, TeIIONpPOBOJHOCTh, KOHBEKIIHIO,
U3IIy4EHHUE, UCIIAPEHNUE, KOHACHCALUIO, KUIICHUE, IUIABICHUE, KPUCTAJUIN3ALMIO, JIICKTPU3ALMIO TEI,
B3aMMOJICICTBHE WIEKTPUUECKUX 3apsI0B, B3aUMOACUCTBUE MarHUTOB, IEHCTBUE MArHUTHOT'O I10JISI HA
IIPOBOJIHUK C TOKOM, TEIIJIOBOE JICHCTBHUE TOKA, AEKTPOMArHUTHYIO HHIYKIIHIO, OTPaKEHUE,
IIPEJIOMIICHUE CBETA;

-MCIOJIB30BaTh PU3NYECKHE MPUOOPHI U U3MEPUTENIbHBIE MHCTPYMEHTHI Ui U3MEPEHUS (PU3NUECKUX
BEJIMYMH: PACCTOSHUA, MPOMEKYTKa BPEMEHM, MAacCChl, TEMIIEPATypbl, CHUJbl TOKA, HAINPSKECHUS,
AIIEKTPUYECKOTO CONPOTUBIIEHHUSI, pa0OTHI M MOIITHOCTH 3JIEKTPUUECKOT0 TOKa;

-IPECTABIIATh PE3YJAbTAThl U3MEPEHUH C MOMOIIBLIO TaOIHIl, rPa@HUKOB U BBISBIATH HA ITOW OCHOBE
SMIIMPUYECKHUE 3aBHCUMOCTH: TEMIIEPAaTypbl OCTBIBAIOIIETO Tejda OT BPEMEHHU, CHIIBI TOKa OT
HaIlpsDKEHUs Ha y4acTKe LIETH, yria OTPaXEeHUs OT yria NaJeHUs CBETa, yIJia MPEIOMIIEHUsS OT yria
1aJICHUS CBETA;

- BBIPAXKaTh Pe3yJbTaThl N3MEPEHHUI U PAaCYeTOB B €AMHNLAX MexXTyHapOIHON CUCTEMBI;

- HOPUBOAWUTH MPUMEPBI IMPAKTUYCCKOro MCIIOJIb30BAHUIA (bnznqecxnx 3HaHUK O MEXaHUYCCKUX,
TCIIJIOBBIX, SJICKTPOMArduTHBEIX U KBAHTOBBIX ABJICHUAX,

- pemiarthb 3a/1la4d Ha IPUMEHEHUE U3YYEHHBIX (PU3NYECKUX 3aKOHOB;

- OCYILECTBJISITh CAMOCTOSATENbHBIA MOUCK HH(OPMALMA €CTECTBEHHOHAYYHOIO COACPIKAHMS C
WCIOJIb30BAHUEM Pa3IMYHBIX MCTOYHUKOB (Y4EOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJISPHBIX
W3JIaHuM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera), ee 00pabOTKy U NIpeACTaBICHUE B
pasHbIX ¢opMmax (CIOBECHO, C MOMOUIbI0 TIpauKOB, MaTEeMaTHYECKUX CHMBOJIOB, PHUCYHKOB U
CTPYKTYPHBIX CXEM);

- UCMOJB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOUN NEATEIHHOCTU U MOBCEIHEBHOM
KU3HU: 17 oOecriedeHHUs O€30MacHOCTH B MPOIECCE HCIOIb30BAaHUS TPAHCHOPTHBIX CPEACTB,
ANIEKTPOOBITOBBIX MPUOOPOB, AIEKTPOHHON TEXHUKU;

KOHTPOJISL 32 UCIPABHOCTBIO 3JIEKTPOIIPOBOJIKH, BOJONPOBO/A, CAHTEXHUKU U Ta30BBIX NMPUOOPOB B
KBapTHPE;



Y4eOHO-TEeMATHYCCKHUH MJIAH

1O ®AKYJIBTATUBHOMY KYPCY « A IIO3HAIO MUP ®U3UKWN)»

Ne B ToM umncJie
K. -Bo
n/ Tema K
YACOB TeopeTHYeCK | MPAKTHYECK
n 107 107
1. | TemnoBeIe sIBICHUS 7 3 4
2. | I3MeHeHHEe arperaTHhIX 6 5 4
COCTOSIHUH BeIeCcTBa
3. | DnekTpuyecKue sBICHUS 11 4 7
4. | DneKTpOMarHuTHBIC SBJICHUS 3 1 2
5. | CBeTOBBIE ABIIEHUSA 7 4 3
Hroro: 34 14 20




Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBAHHE

®AKYJbTATABHBIN KYPC «f IIO3HAIO MUP ®U3UKH»

Ne Hara
ypo Tema ypoka npoBenen | [Ipumeuanne
Ka us

TenyoBbIe IBJICHMSI.

1. | Unctpykrax no Th. Beenenune. Uto Takoe pusuka...

2. N3mepenue ¢pusnyecknx BeIMUUH. TOUHOCTD U OTPEUIHOCTD
U3MEpEHU N

3. | DkcnepuMeHTanbHOE 3aaanue «lccienoBannue M3MEHEHHS CO
BPEMEHEM TeMIIEPaTypPhl OCTHIBAIOIIEH BOIBI».

4. [Ipumeps! Temonepenayu B IPpUPOIE U TEXHUKE.

5. | Pemrenne 3agau no teMe: « TeIIOBbIE SABICHUAY.

6. Pemenne kauecTBEHHBIX 3aga4: «TennoBbie SIBIICHUS.

7. Ucnonb3oBanue sneprun Connua Ha 3emiie. [Ipoekr.

HN3MeHeHMe arperaTHbIX COCTOSIHUI BelllecTBa.

1. | ITocTtpoenue rpadukoB.

2. | lloctpoenue rpadukoB no teme: «IlnaBnenue, oTBepACBaHNKE,
napooOpazoBaHueE».

3. Pemenue PaCUYCTHBIX 3a1a4.

4. | Amopdusie Tena ¢ ucnoabzoBanuem MKT.

5. 3KCHepI/IMeHTaJ'ILHOC OMpCACIICHUC BJIA’)KHOCTH BO3yXa.

6. | Kak obOpa3syercs poca, uHeH, 10%ab, CHeT. [IpoexT.




3HeKTpH‘leCKI/Ie ABJICHHUA.

1. | 3akoH coxpaHEHUs IEKTPUUYECKOTO 3apsia.
2. | TomymnpoBoauuku. [TomynpoBoAHUKOBBIE TPUOOPHI, C UCTIOIB3.
HKT.
3. DkcnepuMeHTalIbHOE 3a1aHne «COopKa 3JIEKTPUUECKUX LIETIEH.
4. | TlocTpoeHue dIEKTPUIECKUX CXEM.
o. DKkcnepuMeHTallbHas paboTa ¢ GpU3NYECKUMU Ipudopamu.
Omnpenenenue 1EeHb JeICHMUS.
6. | CmemaHHOe COeTMHEHNE IPOBOIHUKOB.
7. Pemenue 3amau: « IMeKTpUUECKUE SIBICHUS
8. | Pemenne kauecTBEHHBIX 33a1a4: «DIEKTPUICCKUE SIBICHUSD.
9. | UsrororieHHe caMOJICIbHBIX TPHOOPOB.
10. | Hcropus pa3BUTHS SICKTPHUECKOTO OCBemIeHUs. [IpoeKT.
11. | DkcnepuMeHTaNbHOE 3aaHie «BBIUNCICHHE CTOMMOCTH
AIIEKTPOIHEPT UM,
DJIeKTPOMATrHUTHBIE SIBJICHUSI.
1. | 3aHuMaTeNbHbIE OMBITHI C TOCTOSHHBIMU MarHUTAMHU.
2. | W3ydeHue crieKTpOB MOCTOSHHBIX MAarHUTOB.
3. | Pemenne kauecTBEHHBIX 3a7a4 MO TeMe: «MarHuTHBIC SIBJICHUSY.
CeeToBbl€ sIBJICHHS.
1. | Ilony4yeHue T€HU U TOTYTEHHU.
2. | ConHeuyHOE U JIyHHOE 3aTMEHUE, ¢ ucrosibzoBanueM UKT.
3.  TloctpoeHue n300pakeHHid, JaBaeMbIX JTUH3OM.
4. | I'na3 u 3penue. [Ipoexr.
5. | bauzopykocTh U JabHO30PKOCTh. OUKH.
6. | Pemenue 3amau «CBETOBBIC SBICHUS
7. ITonsenenue uroros. « Uto? I'ne? Korma?»




Cnmcok ureparypbl

Ne ABTOpBI, Ha3zBanmue yuyeOHOrO TI'oawl HN3parenncTBO
W31aHUs 3IaHus
i\ COCTaBHUTEJIH
1. A.B. Ilepblnikun ®dusuka-7 K 2009 M. JIpodha
2. B.W. Jlykammk COopHUK 33734 110 2005 M.IIpocBemienue
¢uznke7-9ki.
3. JI.A.Kupuk CaMocTosiTeNbHBIE U 2005 M. Unekca
KOHTPOJIbHBIE paOOTHI-
7 xnacc
4, E. M I'yrauk Temaruueckoe u 2002 M. JIpodha
MOypOYHOE
E.B. PribakoBa IUTAHHPOBAHHE 11O
(busnke -7xnacc
5. A.B.Tlepbimkun COopHUK 3a1a4 2007 M. Dx3ameH
6. 10.C. Kynepurreitn Huddepentmpopannsie | 2007 Hpoda
KonTposbHbie
PaGots!
7. A.E. Mapon KoHTponbHbIE TECTHI 2005 M.IIpocesiieHue
o dusuke 7-9 Kaaccel
E.A. Mapon
8. B.A. Bonkor [Moypounsie 2005 VYuurens-ACT
pa3paboTku o hr3uKe
9. N.U. Mokposa [MoypouHble mIaHb 2007 Vuntens-ACT
(hmzuka 7 xmace
10. N.N. Moxkposa IToypounble mIaHbI 2007 Yuntens-ACT
®usuka 9 kmacce
11. B.A. lleBmos KonTponeubie padoter | 2002 Yuntens-ACT
7- 9 kmacc
12. H.N. 3opun I'MA ¢uszuka 2011ron | 2010 OKCMO
13. JI.M. Monactsipckuii | dusnka 9 kiacc 2009 JIETUOH
A.C. Boratun ITogroroska k 'MA
14. H.N. 3opun Onementsl onodusuku | 2007 Mocksa «BAKO»
15. H.K. MapTtsiHoBa dusuka 2002 M. Ilpocsenienue

Kuwnra JJI YUYUTCIIA




