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HHOACHUTEJBbHAA 3AIINCKA
Pabouast mporpamMma (akyibTaTUBHOTO Kypca «Pu3uka (perieHne HecTaHIapTHRIX 3a1a4)» Ui 8A Kiiacca COCTaBlICHa HAa OCHOBE IPOTPAMMBbI
«Du3uka. 7-9 xi.» aBropoB E.M. I'yrauk, A.B. IleppimkuH, onyOJMKoBaHHON B cOOpHUKE pPabO4YMX Mporpamm Juis o0IIeoOpa3oBaTENbHBIX
yupexaenuii. @usuka. Actponomus. 7-11 k. / coct. B.A. Koposus, B.A. Opmnos. — 2-¢ u3z., crepeotun. — M.: Jlpoda, 2009. — 334, [2] c.
@DaKynbTaTUB OPHEHTHUPOBAH HA YYalIMXCs 8 KJIacCcoB, MPOSBISIIOIIMX WHTEpEC K M3ydeHUIo ¢u3uku. J[aHHBIN (akynbTaTUBHBIA Kypc
paccuuTaH Ha 17 yacoB, B cooTBeTcTBUM ¢ DenepalibHbIM ba3ucHBIM yueOHBIM IJIaHOM U Y4eOHBbIM TuiaHoM Jluies. M3yyeHue ero B Te4eHHUE BCETO
roga mo 0,5 yaca B HelesN 10 CIOCOOCTBYET YIiyOJIEHHUIO U PAaCIIMPEHUIO, 3aKPEIICHUIO 3HaHUH ydammxcs no ¢usuke. [Ipu cocraBienun pabdoueit
MIPOrpaMMbl HCTIOJB30BANICS YYeOHO-METOAMYeCKUi KOMILIEKT aBTopoB A.B. Ileprimkuna, P./[. Munbskosa, E.H. [TananoTu.
[Ipu nmoaroroBke ywamuxcst K nocrymieHuo B BY3pl Ha TeXHHYeCKuE CIEeNMaIbHOCTH aKTyalbHOM SIBIISIETCS Mpo0iieMa HENOJHOro pa3dopa
BCEX METOJOB PEIICHUS PACUETHBIX U JKCHEPUMEHTAIBHBIX 3a/ad Mo (U3HMKE, YTO CO3[aeT 3aTPyAHEHHE NpPU MOCTYIUICHHMH U MOCIEAYIOLIEM
o0pa3oBaHMH B BhICHICH MIKoJe. Pemenue 3amau mo (u3MKe - 3TO MoJie MO3HABATEIBHON NEATETLHOCTH, KOTOPOE OPUEHTHUPYET YelIOBeKa Ha aHaIH3
SIBIIGHUW TPUPOJIBI, TEXHUKH, XKU3HEHHBIX MpobieM. BaxkHoe MecTo 3aHMMAIOT 3aJayd Ha MojenupoBaHue ¢usznyeckux mpoieccoB. [Ipocreiimine
MCCIICIOBAHMSI, OIBITHI ¥ HAOIIOCHUS HE SBIISIOTCS CAaMOIEINIBIO, OHH JAal0T BO3MOXKHOCTD TITYOXKe MPOaHATU3UPOBaTh (U3NIECKHE 3aKOHOMEPHOCTH,
MOHATH CYIIHOCTh (DU3MUECKUX SBJICHUN U mpoiieccoB. [T1aBHYIO poib 3/1€Ch UTPAET MpaBUIIbHASI TOCTAHOBKA 33/1a4uM, BEIOOp METOJa U MPUMEHEHUE
MaTEeMaTHYECKUX U PU3NUECKUX HABBIKOB JJIsl PELLICHUS.
dakynbTaTUBHBIN Kypc «Du3mKa (pelieHne HeCTaHIAPTHBIX 3aj1a4)» HalpaBJIeH Ha KaueCTBEHHOE YCBOEHHE Kypca (pusuku, GOpMUpOBaHHUE
YMEHHsI MPUMEHATh TEOPETUYECKHE 3HAaHUS Ha MpakTuke. HoBH3HA mporpaMMbl 3akiOyaeTcs B aJanTallMM e€e K Kypcy (QHU3UKH MO Yy4yeOHUKY
Ilepbimkuna A.B.
Heab: natb BO3MOXHOCTh YyYallMMCSl, MHTEPECYIOUIUMCS (U3UKOW, MO3HAKOMHUTHCS C OCHOBHBIMU MeETOJaMHU (PU3MYECKON HayKH, OBIAJETh
M3MEPUTENIBHBIMU U APYTUMH 3KCIIEPUMEHTAIbHBIMH YMEHUSIMH.
3agauu:
1. mo3HaKOMUTH ydaluxcs ¢ MOHATHAMHU: (pU3MYEcKas BEIMYMHA, U3MEPHUTENbHbIE MPHOOPBI, METO/AbI MU3MEPEHUS, MOIPEIIHOCTH U3MEpPEHUs,
AKCIIEPUMEHTAJILHOE UCCIIEJOBAHMUE;
2. 00y4MTh ydamuxcs 4eTKOMY HCIIOJIb30BaHUIO U3MEPHUTEIbHBIX TPUOOPOB;
3. JaTh TpeACTaBICHHWE O METoJaX (PM3MYECKOTO HKCHEPUMEHTAIBHOTO HCCICIOBAHUS KaK BaKHEHINEH YacTH METOHOJNOTHH (U3WKHA W psinia
IPYTUX HayK, Pa3BUTh MHTEPEC K MCCIEA0BATEIBCKOM 1EATENbHOCTH;
4. HayuyuTh y4alllUXcCs, aHAJTU3UPYs PE3yJbTaThl IKCIEPUMEHTAIbHOIO HCCIIEOBAHMS, J€JIaTh BBIBOJ B COOTBETCTBHH CO CPOPMYIUPOBAHHOM
3ajaueii;
5. TOBBICUTH MHTEPEC YUAIIUXCS K U3YUYEHUIO (PU3UKU U MPOBEACHUIO (PU3NUECKOTO HKCIIEPUMEHTA.
O:xupaemble pe3yJbTaThl:
1. oco3HaHue MPaKTUYECKOI 3HAUMMOCTH NpeaAMeTa (HPU3HKY;
2. pacIIMpeHue UHTEJIEKTYaIbHOT0, TBOPUECKOTO KPyro3opa yyarimuxcs;
3. mpuoOpeTeHue MPaKTUYECKUX HAaBBIKOB U YMEHUH MPHU MPOBEACHUH (PU3MUECKOT0 IKCIIEPUMEHTA;
4. CcOBepIICHCTBOBAHHE MIPUEMOB MBICIUTEIBHOM EATEIPHOCTH: aHAIN3a, CHHTE3a, CPABHEHUS, 0000IICHHS.



YUEBHO-TEMATHYECKHH ILTIAH

Kozn-
Tema BO Conepanie JlesiTenbHOCTD ydanuxcs (3HaHUS U YMEHUs) IpU
4aco W3YYECHUU TEMBI
B

[TonsiTre o TermIOBOM ABMKEHUH. BHYTpeHHsA SHEprusl. [Tonnmanue v cHOCOOHOCTH OOBICHATH (PU3UUECKHE
W3meneHnue BHyTpeHHel 3Heprun: padboTa U Terionepeaaya. SIBJICHUS: KOHBEKIIMSI, U3Ty4YEHHUE, TEII0NPOBOJHOCTD,
KonnuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTh BEIIECTBA. U3MEHEHHE BHYTPEHHEH SHEPruu Tella B pe3ysbTaTe
VY nenpHas TEII0Ta CropaHus TOIUIMBA. TETUTOTIepPeIaur WIIM padOThl BHEITHUX CHIT;
3aKOH COXpaHEHUS SHEPIUH B MEXaHUYECKUX U TEIJIOBBIX YMeHue u3MepsITh: TEMIIEpPaTypy ¢ MOMOIIBIO
nporeccax. TEPMOMETPA, BIaKHOCTb BO3/1yXa IIPHU TOMOILIHU

TemnoBeie 4 DKclepUMeHTaIbHbIE 331241 NICUXPOMETPA,

SIBJICHUS 1) UccnenoBanue n3MEHEHHsI CO BPEMEHEM TEMITePaTyphl Brnanenue sxcriepuMeHTaIbHBIMU METOJAMH

OCTBIBAIOMICH BOBI UCCIICJIOBAHMUS: OMPEICIICHUE YIeTbHON TEIIOEMKOCTH
2) UccnenoBanne W3MEHEHUS] BHYTPEHHEH SHEPTHH IPU BEIIIECTBA; 3aBUCHMOCTb OTHOCHTEIBHOM BIAKHOCTH
COBEPILLIEHUH PabOTHI BO3/1yXa OT JIaBJICHUS BOJSHOIO Iapa, COAEPIKaIlerocs B
3) OreHuTe, CKOJIBKO SHEPTHU BBIACISIET 32 | MUH. BO3JlyX€ MpHU JaHHOM TeMIlepaType; 1aBIeHUe
3JIEKTpOHArpeBaTebHbIi Mpudop HACBIILIEHHOIO Tapa;
4) DkcrepuMEHTAIbHOE 3a/IaHUe Ha PACUeT KOJHYECTBA TEILUIOTHI
[InaBnenue u oTBepAeBaHueE Tel. Y AenbHas TerioTa miasieHus. | [loHumanue 1 cnocoOHOCTh OOBSICHATH (PU3UUECKUE
WUcnapenne u  konaeHcauusa. Kumenuwe.  3aBHCHMOCTBH | SIBICHUS: UCHIApeHUE (KOHJIEHCAIMs), TUIaBJIEHUE
TEeMIepaTypbl KWIIEHUs OT JaBJleHUsA. YjAelbHas TermioTa | (OTBepAeBaHKE) BELIECTBA, OXJIAXKICHHE KHUJIKOCTH IpU
napooOpa3zoBaHusl. WCTIApEHNH, KUTICHHUE, BHITIAICHUE POCHI;
IIpeoOpa3oBanus SHEPTrUM B TEIUIOBBIX MalllMHaX. J[BUraresinb [ToHrMaHMe cMBbICIIa 3aKOHA COXPAHEHUS U MTPEBPALLICHHS

MsMeHerie BHYTpEeHHero cropanus. [lapoBas TypOuHa. SHEPrUH B MEXAaHMUYECKUX M TEIUIOBBIX MPOIECCaX U

ArperaTHbIX DKcIepUMeHTaIbHbIE 3a/1a41 yMEHHUE NMPUMEHSATh 3aKOH Ha MPAKTHKE;

COCTOSH 2 | 5) HaGmroneHue 3a KHIICHUEM KHIKOCTH OBnanenue CHOCO6aMI/IVBBIH0J'IHeHI/I$I pacueToB s

BelecTBa 6)OxcniepuMenTanbHoe 3a1anHue Ha pacueT KI1/[ TemmoBoro HaXO0XKJICHHS: YJIEIIbHON TEIIOEMKOCTH, KOJIMYEeCTBA

JIBUTATENIS

TCIIJIOTHI, H€06XO)II/IMOFO JJISA HaneBaHI/ISI TeJIa NJIn
BBIJIEJISIEMOTO UM IIPU OXJIAKIECHUH, YIETbHON TEIIOThI
CropaHus TOTUIMBA, YACIHHOU TETIJIOTHI TIJIaBICHHUS,
BJIAKHOCTH BO3/1yXa, YJIEJIbHON TEIIOTHI
napooOpa3oBanus u kounencanuu, KI1/ remiosoro
JABUTAaTCIIA,




YMeHue ucroib30BaTh MOJTy4YeHHBIC 3HAHUS B
IIOBCEIHEBHOM KU3HH.

[Tonumanue MPUHIMIIOB JEWCTBHUS KOHJICHCAIIHOHHOTO U
BOJIOCHOTO THIPOMETPOB, IICUXPOMETpPa, JBUTATEIs
BHYTPEHHEIO CTOpaHUs, MapoBOH TypOWHBI U CIIOCOOOB
obecrieyeHrs: 6€30MaCHOCTH MPU UX UCTIOJIb30BaHNUH,

DNeKTpUYeCcK
ue SIBJICHUS

DnekTpu3anys Te. JINEKTPHUUECKOe Mojie. 3aKOH COXPaHCHUS
AIIEKTPUIECKOTO 3apsia.
DJEeKTpUYECKUi TOK. ['aJlbBaHUYECKUE FJICMEHTHI.

AKKyMyJSTOpBL. DnekTpuyeckas nenb. Cuiia Toka. AMIepmerp.

DnexkTpuyeckoe HanpshkeHue. BoiabTmerp.

DNEKTPUUECKOE COIIPOTUBIICHHUE.

3akoH OMa a5 yJacTKa 3JIeKTPUUYECKON 1IEeTIH.

VY nenbHoe conporupienue. Peocrarsl. [locnegoBarenbHoe u
napajiesIbHOe COEJUHEHUE POBOAHHUKOB.

Pabota u mouHOCTh TOKa. KomuecTBo TEmoThl, BHIIEIIEMOE
IIPOBOJHHUKOM € TOKOM. CUETUHK 2JIEKTPUUECKON SHEPTUH.
Jlamna HakanmuBaHUs. DJNEKTpOHArpeBaTelbHbIe IPHUOOPHI.
Pacuert anexTpo3nepruu, noTpedsieMoil ObITOBBIMU
anekTponpudopamu. Koporkoe 3ambikanue. [1naBkue
IIPEIOXPAaHUTEIH.

DKcrepuMeHTaNIbHbIE 3a/1a4H

7) HaGuroieHne 31eKTpUUecKoro B3anMOICHCTBHUS Tel

8) INocnenoBaTenbHOE COCMHEHHIE TIPOBOTHUKOB

9) MapannenbHOE COeAMHEHHE TIPOBOTHIKOB

10) CmernranHOE COSTMHEHUE MTPOBOIHUKOB

11) UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTHBIICHHSI
12) UccnenoBanue 3aBUCUMOCTH COMIPOTUBIICHHS TIPOBOTHUKA
OT €ro JJIMHBI U IUIOIIAIU TIOTIEPEYHOT0 CEUEHUS

13) Pacuer cMMMETPUYHBIX MEKTPUIECKUX Tierneil. Yemy paBHO
o0111ee CONPOTUBIICHHUE AIIEKTPUUECKON TIeTH

14) WccnenoBanue TEIIOBOTO ACHCTBHS DIIEKTPHUYCCKOTO TOKA

[Tonnmanue u criocOOHOCTh OOBICHATH (PU3HICCKUE
SIBJICHUSL: DJICKTPHU3aLMs TeJl, HarpeBaHUe MPOBOJIHUKOB
AJICKTPUIYCCKUM TOKOM, DJICKTPHUUECKHI TOK B METaJlIaX,
AJIEKTPUYECKHUE SBJICHUS C TTO3UIIMKA CTPOCHUS aTOMa,
JEHCTBHUSI SJIEKTPUUYECKOTO TOKA;

YMeHne u3MepsTh: CUITy IIEKTPUIECKOTO TOKa,
AJICKTPUYCCKOE HANPSDKCHHE, DJICKTPUICCKUN 3apsiI,
COTIPOTHUBIICHUE;

Bnagenue sxcriepuMeHTaIbHBIMIA METOIaMH
WCCJIeIOBAHMS 3aBUCUMOCTH: CUJIbI TOKA Ha Y4acTKe IENu
OT 3JIEKTPUUYECKOTO HAMIPSKEHUS, FIEKTPUIECKOTO
COTIPOTHUBIICHHUS MTPOBOJHUKA OT €T0 JIJTUHBI, IJIOIIA TN
MOMEPEYHOTO CEYEHUS U MaTepuaa;

[Tonnmanue cMpIciIa OCHOBHBIX (PU3MUECKUX 3aKOHOB U
yYMEHUE IPUMEHSATh UX Ha MPAKTUKE: 3aKOH COXPAHEHUS
AJIEKTPUIECKOTO 3apsja, 3akoH Oma Jijisl yuacTKa IerH,
3akoH /[xoyns-JIenna;

[ToHnMaHue npuHIMIIA JEUCTBUA AJIEKTPOCKONA,
3JIEKTPOMETPA, TAIbBAHUYECKOTO AJIEMEHTA,
aKKyMyJsiTopa, (hoHapuKa, peocrara, KOHJIEHCATOPA,
JIaMITbl HAKAJIUBaHUS U CIIOCOO0B 00eCIIeUCHUS
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;

Brnagenue cnoco6amul BHITIOTHEHUST PACYETOB IS
HaxO0>KJICHUS: CHJIBI TOKA, HATPSDKEHHSI, COTTPOTUBIICHHS
MIpY NapaJJIEILHOM U MOCIEI0BATETbHOM COCIUHEHUH
MIPOBOTHUKOB, YJEITHHOTO COMPOTUBIICHHUS TPOBOTHHKA,
paboThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA, KOTUIECTBA
TEIJIOTA, BBIJEISIEMOTO MIPOBOJHUKOM C TOKOM, EMKOCTH
KOHJICHCATOPa, Pa0OTHI IEKTPHUIECKOTO TOJIS




KOHJCHCAaTOpa, SOHEPIru KOHACHCATOPA,
YMeHue Ucnoab30BaTh IMOJIYYCHHBIC 3HAHUS B
HOBCCI[HCBHOI‘/'I JKHN3HU.

MarnuTtHO€e noJje ToKa. DJIEKTPOMATHUTHI U UX TPUMEHEHUE.
IlocTosiHABIC MarHuTEL. MarauTHoe nose 3emiu. JleicTBue
MarHUTHOTO TOJISE Ha MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENb.
DKCnepuMeHTAIbHBIC 3a/1a91

[Tonnmanwue U CHOCOOHOCTH OOBICHITH (PU3UIECKHEC
SIBJICHUS: HAMAarHM4YCHHOCTD JKeJIe3a U CTalIH,
B3aHUMOJICHCTBHE MarHUTOB, B3aUMOJICHCTBHE
MIPOBOJHUKA C TOKOM M MAarHUTHOM CTPEJIKH, JCHCTBUS

DneKTpoMard . . )
WTHLLC 15) UccnenoBanne MarHuTHBIX JICHCTBUIT TOKA MarHMTHOI'O II0JIsl Ha POBOJHUK C TOKOM;
JBIICHILS Brnanenue sxcnepuMeHTaIbHBIMU MeTozamMu
UCCJIEJIOBAHMSI 3aBUCUMOCTH MarHUTHOTO JIEHCTBUS
KaTYyIIKH OT CUJIbI TOKA B LIETIH;
YMeHue ucnonb30BaTh MOTYYEHHbIE 3HAHUS B
HOBCEAHEBHOM XKHU3HH.
Hcrounuku ceera. [IpsMonnHeiHOEe paclipOCTpaHEHUE CBETA. [TonnManme 1 CIOCOOHOCTH OOBACHATH (PU3HUECKHE
Otpaxxenue cBeta. 3akoH oTpaxkeHus. Ilnockoe 3epkaio. SIBJICHUS: IPSIMOJIMHENHOE pacpoCTpaHEHUE CBETa,
OnTuueckue npuOOpHI. o0Opa3oBaHH€e TEHU U MOITYTEHH, OTPaXKEHHUE U
OKClepUMEHTAIIBHBIE 3a/1a4H IIPEJIOMJIEHUE CBETA;
16) Ha ombiTe yOenuThes B CIIPAaBEATIMBOCTH YTBEPIKICHUN YMenue usMepsTh POKycHOE paccTosTHUE coOuparoieit
3aKOHA OTPAXKCHMSI CBETA JIMH3BI, ONTHYECKYIO CUITY JINH3BI;
17) Habmronenune nzo0pakeHus peMeTa B IBYX 3epKaax, Brnagenue skcriepuMeHTaIbHBIMA METOIaMU
IIOCTABJIEHHBIX TIOJ] YIJIOM JIPYT K APYTY, MOACUYET UX YHUCIIA. UCCIIeI0BaHMS 3aBUCUMOCTH: U300paXXeHHUs OT JIaMIIbl Ha
Pa3IUYHBIX PACCTOSHUSX OT JIMH3bI, yIiia OTPaKEHUs OT
CEETOBBLE yrja IaJeHus CBETa Ha 3epKajlo;
[Tonnmanue cMbIciia OCHOBHBIX (PM3UYECKUX 3aKOHOB U
SIBJICHUS

YMEHHE IPUMEHSTh UX Ha IPAKTUKE: 3aKOH OTPAXKECHHUS
CBETa, 3aKOH MPEJIOMJICHUS CBETA, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPAHEHUS CBETA;

Paznuuats Qokyc 1uH3bI, MHUMBIN (OKYC U GOKYyCHOE
paccTOsIHUE JINH3BI, ONTUYECKYIO CUITY JIMH3BI U
ONTUYECKYIO OCh JIMH3bI, COOUPAIOIIYIO U
paccenBaloILyO JIMH3bI, H300pakeHMs], JaBaeMble
coOuparoIei U pacCeMBarOIICH JTNH301;

YMeHue  uCnoiap30BaTh  IOJIyYEHHBIE  3HAHUS B
HOBCEIHEBHOMN KU3HMU.




TPEBOBAHMA K YPOBHIO IOATI'OTOBKH YUYAIIUXCHA

B pezynomame usyuenus yueHuk 00ucen:
3HATH/TIOHUMATH !

* CMBICJ NOHATHIA: FIEKTPUUECKOE 110JI€, MAarHUTHOE T10JIE;

* cMbICT (M3MYeCKMX BeJMYMH: BHYTPEHHSS JHEpPrusi, TeMIepaTypa, KOJWYECTBO TEIUIOTHI, yAEIbHAs TEIIOEMKOCTb, BIAXKHOCTh
BO3/yXa, SJIEKTPUUYECKUN 3apsi, CUiIa 3JIEKTPUUECKOro TOKA, SJIEKTPUUYECKOEe HAINPsDKEHUE, IEKTPUUECKOE CONPOTUBIIEHHE, paboTa U
MOITHOCTbH IEKTPUIECKOT0 TOKA, (POKYCHOE PACCTOSIHUE JTUH3BL;

* CMbICI (U3MYeCKHX 3aKOHOB: COXPAaHEHMs OHHEPrMM B TEIUIOBBIX mpoueccax, Oma s yuactka wnenu, Jxoynsa-Jlenua,
HPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA, OTPAKEHUS CBETA;

yMeThb:

ONHUCHIBATH M O0BSICHATH (pU3MYeCKHe SIBJEHHUs: TEIUIONPOBOJHOCTb, KOHBEKIIMIO, U3JIyU€HUE, UCIIApEHHE, KOHACHCALNI0, KUIIEHUE,
IUIABJICHNE, KPUCTAIM3ALUIO, JJIEKTPU3ALMIO Tell, B3aMMOJCHCTBUE JJIEKTPUYECKUX 3apsA/l0B, B3aUMOACHCTBUE MAarHUTOB, JEHCTBUE
MAarHUuTHOTO I10JI HA IPOBOJIHUK C TOKOM, TEIIJIOBOE JEHCTBHUE TOKA, OTPAKEHUE, ITPEIIOMIICHUE CBETA;

HCIO0JIB30BATh (pu3MYecKHe NPUOOPBI M M3MEPHUTEJbHbIC MHCTPYMEHTBhI JJIsi M3MepeHHs (PU3NYEeCKHX BEJHMYMH: TEMIIEpaTyphl,
BJIQXKHOCTH BO3/1yXa, CHJIbI TOKA, HAIIPSYKEHUS, JIEKTPUUECKOTO COITPOTUBIIEHHS, paOOThI U MOILITHOCTHU 3JIEKTPUYECKOTO TOKA;
NPeACTABJATDH Pe3yJbTAaThl H3MEPEHHUH ¢ OMOIIbIO TA0IMI, TPA(HKOB M BBISIBJATH HA 3TOI OCHOBE YMIIUPHYCCKHE 3ABHCHUMOCTH:
TEMIIEpaTypbl OCTBHIBAIOIIEIO TEJA OT BPEMEHHU, CHJIbI TOKA OT HAIPSDKEHUS HAa Y4acTKe LIENH, YIVIa OTPaKeHHWs OT yria IaJeHus CBETa,
yria NpeJIOMIIEHHS OT yIJla MaJeHUs CBETa;

BbIPAKaTh PE3YJIbTATHI U3MEPEHMI U pACYETOB B €IMHUIIAX MEXTyHApOJHON CUCTEMBI;

NPHUBOJMTH NPUMEPHI IPAKTUUECKOTO UCIIOIB30BaHUs (PU3NYECKUX 3HAHUN O TETJIOBBIX, JICKTPOMATrHUTHBIX SIBICHUSX;

pemiaThb 3aJa4M Ha IPUMEHEHUE U3YyYEHHBIX PU3NYECKUX 3aKOHOB;

OCYHIECTBJIATh CaMOCTOSATENIbHBIA MOUCK MH(OpPMAIUK €CTECTBEHHOHAYYHOI'O COJEPKAHUS C MCIOIb30BAHUEM PA3IMUHBIX HCTOUHHKOB
(Y4eOHBIX TEKCTOB, CIPAaBOYHBIX U HAyYHO-TIOMYJISPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy U
MPEJCTaBICHUE B Pa3HbIX (popMax (CIOBECHO, C MOMOIIBIO IpaKOB, MATEMAaTHUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
HCINOJIL30BATh TNPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTHUUECKON MAESITETbHOCTH W IOBCEAHEBHOW JKU3HU JUISl PallMOHAIBLHOTO
UCMOJIb30BaHUs, obOecreueHusi 0e30MacHOCTH B MPOILECCE HCHOIb30BAHUS HIEKTPUYECKUX NPHOOPOB, BOJONPOBOAA, CAHTEXHUKU H
ra30BbIX IPUOOPOB.

Kpurepun oueHnBaHus 3HAHUN YyYAIIMXCH !

JlocTuxeHne 00pa3oBaTENIbHBIX PE3YIbTATOB MIPH U3yYEHUH (PaKyIbTaTUBHOTO Kypca OCYIIECTBISIETCS 110 CUCTEME «3aUTEHO0»/ «HE 3aUTEHOM.

NEPEYEHb YYEBHO-METOIMYECKOI'O OBECHEYEHUSI JIJISI PEAJIU3AIIMA PABOYEN ITPOI'PAMMBbBI
A.B. Ileppimkun Ousnka. 8 ki1.: yaeOHUK 1t 0011eo0pa3zoBaTeNbHBIX yupexaeHuii. M.: JIpoda, 2014r.

A.E. Mapon. ®usuka. 8 kiacc: yaueoHo-Meroanueckoe mocoodue. M.: Iipoda, 2014r.

JI.A. Kupuk. CamocTosTenbHbIe U KOHTPOJIbHBIE paboThl. 8 kiacc. M: Unekca, 2014r.

B.1. Jlykamuk. CoopHUK 3a1a4 1o ¢usuke A 7-9 kimaccoB. M: [Ipocsemenue, 2014r.
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MULTIMEDIA nognepxka npeamera:
1. Enunas xosiekius udpoBsix oOpa3zoBareiabHbIX pecypcoB © 2006-2013 ®I'AY I'HUU UTT «HMudopmuxka» (school-collection.edu.ru)
2. KoMIObIOTEpHBIii UCK B KOMILIEKTE C YUCOHHKOM.

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHME

Ne Tema ypoka Kou- Conepxkanue ypoka Tun ypOKa* Oxunaemblil pe3ynbTaT Jlata Hara
ypo BO (1OJKHBI YMETb, 3HATH) ypoKa 110 bakTha
Ka 4aco (**bopma sasris €CKOro
B Juist negaroros J10) [J1a"y npoBes
(memens) eHIst
ypoka
|. Tennoevie aenenun — 4 yaca.
1 | DxcnepuMeHTaIbH 1 | Temneparypa. JUCKpeTHOE CTpOCHUE KoMO6unmnpoB | Yyamniuecs AOIKHEI 3HATh; 1
ast 3amava Nol BEIIECTBA, CBS3b TEMIIEPATYPHI aHHOE MMOHUMATH CMBICTT (PU3UUIECKUX
Uccnenosanue BEIIIECTBA C XaOTUYECKUM JIBUKEHUEM 3aHATHE BEJIMYMH: TEMIEpaTypa, CpeaHss
W3MEHEHHUS CO gactuil. [IpuHIMI neicTBus CKOPOCTH TEIUIOBOTO JIBUKCHHS
BpEMEHEM TepMOMeETpa Yuaiuecs 10JKHBI YMETh:
TEMIIEPATYPhI OTIPEICIIATH IIEHY JCIICHUS IIKATBI
OCTBIBAIOMICH BOBI TEPMOMETPA; U3MEPATH
TEMIIEPATYPY.
2 | DKcriepruMeHTaIbH 1 | Buyrpennss saeprus. I3mMeHeHne Ypok Yyamuecs: JOIKHEI 3HATh; 2
as 3amaya BHYTpeHHel 3Hepruu: padoTa u MPaKTUKYM | CTIOCOOBI U3MEHEHHsI BHYTPEHHEN
No2 UccnenoBanue TeruIonepenaya. SHEPTUH; TOHUMATh CMBICI
W3MCHCHHUS (U3HYECKUX BEIIMYMH:
BHYTpEHHEH KOJIMYECTBO TEIUIOTHI,
SHEPTUH MPH BHYTPEHHSS YHEPTHS
COBEpIICHUH Yyamuecs: JOIKHBI YMETh:
paboThl OTNHUCHIBATh U OOBSICHSTH MPOIIECC
W3MEHEHUs BHYTPEHHEH dHepruu
P COBEPILIEHUU pabOThI U MPHU
nepesavye KOJM4ecTBa TEIUIOThI
3 | OkcnepuMeHTalIbH 1 | KomnuecTBO TETUIOTHI. 3aKOH Ypox Yyammecst 10KHBI 3HATH; 3




as 3a7ada COXpaHEHUS SDHEPTUN B MEXaHUUECKUX NPAKTUKYM | IOHUMATh (PU3MUECKHUI CMBICT
Ne3 Ouenure, Y TEIUIOBBIX IIPOIIECCAX. 3aKOHA COXPAHEHHUS YHEPTHU B
CKOJIBKO YHEPIUH TEIUIOBBIX IMTPOIEccax
BBIIEIISICT 3a 1 Yyanmecs J0JDKHBI YMETh:
MUH. pacCcUUTHIBATH KOJIUYECTBO
3JIEKTPOHArpEBATEI TEIUIOTHI, TPUMEHSTh 3aKOH
BbHBIN TTPHOOP COXpPaHEHUs SHEPTUM B TEIIJIOBBIX
Mpoueccax Mpu peleHuu
(bU3HYEeCKUX 3a71a4
DKCnepuMEHTAIbH KommuaectBo TennoTel. Y aeapHas Ypok Yyammecs TOJDKHBI 3HATH;
oe 3amanue Ned Ha TEIIIOEMKOCTh BEIlleCTBA. Y AeTIbHAs IPAKTUKYyM | IOHUMATh CMBICI (DU3HUECKUX

PpacyCT KOJIUUCCTBA
TCIIJIOTHI

TCIJIOTA CTOpaHusA TOIIIMBA.

BEJINYHMH. KOJIMYECTBO TEILIOTHI,
ylenabHas TeII0EMKOCTh
Yyammecs T0JLKHBI YMETh:
PacCUYHMTHIBATh KOJIMYECTBO
TETJIOTHI, BBIACIIAIOIICECS PU
CrOpaHuu

2. H3menenue azpezamHubvlx COCMOAHUIL eeuiecm

eéa — 2 yaca.

DKCnepuMeHTalbH Kunenue. 3aBUCUMOCTb TEMIIEPATYPHI Ypok Yyamuecs 1071KHbBI 3HATD;
asg 3amada Ne5 KUIICHUS OT JIaBJICHUA. Y IEIbHAs MPAKTUKyM | TOHUMAaTh CMBICT (PU3UIECKUX
Ha6monenue 3a TEIUIOTa MapooOpa30BaHUS. MOHSATUI: yeNbHAas TEII0oTa
KHUIIEHUEM napooOpa3zoBaHus U
KUJIKOCTU KOH/JIEHCAllUW; IOHUMATh SIBJICHUE
KHUTICHUS
Yuaniuecs J0TKHBI YMETh:
O0OBSICHATH TIPOLIECC KUTICHUS
JKUJKOCTHU
DKCIEepUMEHTAIIbH Tennossie guratenu. KI1J remoBoro | KomOuanpoB | Yuamuecs 10 KHBI 3HATS;
as 3amada Neb JIBUTATESI. aHHOE MOHSTHUSA: IBUTATENb, TETLIOBOI
DKCnepuMEHTATBH 3aHATHE JIBUTATENh, TOHUMATh CMBICT
o€ 3aJlaHue Ha Kod(duUIIMeHTa MOJIe3HOTO
pacuet KII/] IEUCTBUS
TEIUIOBOTO Yuaniuecs A0TKHBI YMETh:
IIBUTATEIS BBIYHUCIIATH KOAPHUITHEHT

HOJIE3HOI'O NEUCTBUS




3. Inekmpuueckue aenenus — 8 uacos.

7 | DKcnepuMeHTalbH DneKTpu3zanus Tei. DIEKTPUIECKOe Ypok Yuamuecs A0JKHbBI 3HATh; 7
as 3amaya Ne7 1oJie. 3aKOH COXPaHEHUs IIPAKTUKYM | IOHUMAaTh CMBICII IOHSTHS
Habmronenue AIIEKTPUYECKOTO 3aps/a. «QIEKTPUUYECKOE I10JIEN,
NEKTPUYECKOTO B3aMMOCBSA3b MEXKy BEIMYMHON U
B3aUMOJCUCTBUSA KOH(HUTrypauen 3eKTPUIeCKOro
Te 3apsja U XapaKTepUCTUKaMHU
AIIEKTPUYECKOTO I0JIS
Yyamuecs 10JKHBI YMETb:
ONMCHIBAaTh B3aUMOJICHCTBHE
ANIEKTPUYECKUX 3apsLI0B;
0OBSICHATH TIPOLIECC
JIEKTPU3ALIAN, TIEpEAYdH 3apsaa
8 | DkcrepuMeHTaBH [TocnenoBarenbHOE COETUHEHUE KoMOuHMpoB | Yyanimecs A0KHBI 3HaTh; YTO 8
as 3amada Neg IIPOBOJHMKOB aHHOE TaKoe I0CJIEI0BaTEIbHOE
[TocnenoBarenbHOE 3aHATHE COEIMHEHUE MPOBOIHUKOB, KaK
COEIUHEHHE OIpEEIIAETCS CUIIa TOKa,
MIPOBOJHUKOB HaNpsDKEHUE U CONPOTUBIICHNE
LIENY MPU NOCIEA0BATEIBHOM
COETMHEHUU
Yyamuecs 10JKHBI YMETD!
pelaTth 3aJa4y Ha IPUMEHEHUe
3aKOHOB IIOCJIE0BATENBHOIO
COEJIMHEHUS] IPOBOIHHUKOB
9 | DkcnepuMeHTaIbH [TapamienpHOE coeTMHEHUE KomOunupoB | Yuamuecs 10JKHbI 3HATh; YTO 9
as 3aaaya Ne9 MIPOBOJHHUKOB aHHOE TaKoe MapajieIbHOe COeTUHEHHE
[TapannensHoe 3aHATHE IIPOBOJAHMKOB, KaK OIPEAEIAETCS
COEIMHEHHE CHUJIa TOKA, HANIPSKEHHUE U
IIPOBOJHUKOB COINPOTHBIICHUE LIENH NTPH
napajuieIbHOM COEIMHEHUN
Yyammecs 10JKHBI YMETh:
pelaTs 3aJa4i Ha IIPUMEHEHUE
3aKOHOB NIapaJUIEIBLHOTO
COEIMHEHUS IPOBOIHUKOB
10 | DxcnepuMeHTaNIbH CwMmernianHoe coefMHEeHUe MPoBOAHUKOB | KomMOuHMpOB | Yuammecst 10DKHBI 3HATH; KaK 10




ast 3amava NelO a”HHOE omnpezensieTcs cuia Toka,
CmemanHoe 3aHATHE HaIpsDKEHUE U CONPOTUBIIEHNE
COeIMHEHUE LEMH [IPU MTOCTIEI0BATEIBHOM U
IIPOBOJHUKOB [apajuIeIbHOM COEAMHEHNN
Yuamuecs 10JIKHbI YMETb!
pelaTh 3aa4y Ha IPUMEHEHUE
3aKOHOB I10CJIEI0BATEIBHOIO U
[apaJUIEJIbHOTO COEAMHEHUS
IIPOBOJTHUKOB
11 | DkcnepuMeHTaNIbH 3akon OMma aJis yyacTka KomMOunmnpoB | Yyaniyecs A0IKHbI 3HaTh; 11
as 3azmaya Nell JEKTPUYECKOM LIETIN. aHHOE IOHUMAaTh 3aBUCUMOCTh CHUJIbI
HccnenoBanue 3aHATHE TOKa OT HaIPsSKEHUS
3aBHCHUMOCTH CHJIBI Yyamuecs 10JKHBI YMETb:
TOKa OT IPUMEHSITH 3Ty 3aBUCUMOCTb IpU
COIIPOTHUBIICHUS peleHnH (PU3NYECKHX 3a/1a4
12 | DxcepuMeHTaNbH 3aBUCUMOCTh COIIPOTHUBIICHUS KomMOunMpoB | Yyamniuecs A0IKHBI 3HaTh; 12
as 3amaua Nel2 IIPOBOJHMKA OT MaTepuaa, AJINHBI, aHHOE IIOHMMATb 3aBUCUMOCTh
Wccnenosanue IUIONIA/IN TIOTIEPEYHOTO CEUEHUSI. 3aHATHE AIIEKTPUYECKOTO COIPOTUBIICHUS
3aBUCHUMOCTH VY nenpHOe COPOTUBIICHUE. IIPOBOJHMKA OT €T0 JUINHBI,
COTPOTUBIICHUS IUIOLIA/I IOTIEPEYHOT0 CEUEHUS U
IIPOBOJHMKA OT €T0 MaTepuaia
JUIMHBI U 101N Yyamuecs AOMKHBI YMETh:
MIOTIEPEYHOT 0 IIPUMEHSTH 3Ty 3aBUCUMOCTD IIpU
CeueHus penieHnn GU3NYECKUX 3a1a4
13 | DkcnepuMeHTaNbH PacueTr cuMMETpUUYHBIX AIIEKTPUUECKUX Ypok Yyamuecs AOIKHBI 3HaTh; KaK 13
as 3amada Nel3 nemnen MIPAKTUKYM | ONPENENSIETCS CUla TOKA,

Pacuer
CUMMETPUIHBIX
ANEKTPUUECKUX
nernen. Yemy paBHO
ob1ee
CONPOTHUBIICHUE
3JIEKTPUYECKON
LEenu

HaIpsKEHUE U CONPOTUBICHUE
IIETH TIPH TIOCIIEIOBATEIHHOM U
napajuieJIbHOM CO€IMHEHUH
Yyanecs 10JDKHBI YMETh.:
pemarh 3aJja4i Ha IPUMEHEHUE
3aKOHOB IOCJIEAOBATEIHLHOIO 1
NapajuieIbHOTO COCIMHEHUS
MIPOBOIHUKOB; PACCUNUTHIBATH
CUMMETPUYHBIE SJICKTPUUYECKUE




1enu

14 | DkcnepuMeHTaNIBH HarpeBanue npoBoIHUKOB KomOunupoB | Yuamuecs [10HKHBI 3HATH; 14
as 3aaada Nel4 3JIEKTPUYECKUM TOKOM. 3aKkoH [[xoys- aHHOE (U3UYECKUI CMBICIT 3aKOHA
Uccnenosanue Jlenna 3aHATHE Jxoyins-Jlenna
TEIJIOBOTO Yuaiuecs 10JKHBI YMETh!

JIIEUCTBUS 0OBSICHATH TEIIOBOE JENCTBUE
ANEKTPUYECKOTO TOKa
TOKa

4. dnexkmpomaznumnole aenenusn — 1 uac.

15 | DkcnepuMeHTanbHAs Cy1iecTBOBaHHE MarHUTHOTO TIOJIS KomOunupoB | Yuaiuecs 10JKHBI 3HATB; 15
3amaya Nel5 BOKPYT MPOBOJIHMKA C TOKOM. CHUJIOBBIE aHHOE B3aMMOCBSA3b DJIEKTPHUUECKOTO U
Uccnenoanue nuHuM noist. Hampapnenre MarHuTHBIX 3aHATHE MarHuTHOTO TOJIeH
MarHUTHBIX JTUHHH. Yyamuecs 101KHbI YMETb:

JNIEUCTBUM TOKA 00BACHSTH NEUCTBUE MATHUTHOT'O
T0JIs HA TPOBOJIHUK C TOKOM
5. Ceemosvie agnenusn — 2 uaca.

16 | DkcrnepuMeHTANbH OTtpaxxeHue cBeTa. 3aKOH OTPaKEHHUSL. Ypok Yyamuecs 1071KHbBI 3HATD; 16
as 3amada Nel6 Ha MPaKTUKyM | (U3HYECKUI CMBICI 3aKOHA
OTIBITE YOEIUTHCS B OTpa)KEHHUS CBETA
CIPaBeJIMBOCTH Yuaruecs: J0TKHBI YMETh:

YTBEPKJICHUI CTPOUTH OTPAKEHHBIN JTy4
3aKOHA OTPAKEHUS
CBeTa

17 | DxcnepuMeHTaIbH [Tmockoe 3epkaino. [loctpoenue KomOunnpoB | Yuamuecs IO KHBI 3HATh; KaK 17
ast 3amava Nel7 M300paXeHHs B TNIOCKOM 3epKalle. aHHOE MOCTPOEHUEM ONPEEIAETCA
Hab6mronenue XapakTepucTuka n300paKeHHUs. 3aHATHE PaCIOJIOKEHUE U BUT
M300paxKeHUs M300paXeHHs B IIIOCKOM 3epKale,
npeaMeTa B IBYX B JIBYX 3€pKajiax
3epKanax, Yyamuecs 101KHbI YMETh!
MTOCTaBJICHHBIX O] CTPOUTH OTPAKECHHBIN Y4
YIJIOM JIPYT K

IpYyTY, MOACYET UX
YyuCIa.




