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IosicHuTeIbHAS 3aNIUCKA.

[Iporpamma o u3suke s 7-9 KIaccoB cocTaBlieHa B COOTBETCTBHH ¢: DeepaibHBIM
3aKkoHOM 00 oOpazoBannu B Poccuiickoit @eneparuu (ot 29.12.2012 N 273-D3 (pen. ot
29.07.2017)), TpeboBanusimu DenepaabHOrO rOCYAaPCTBEHHOTO 00pa30BaTEIHbHOTO CTaH apTa
cpennero obmiero oopazosanus (PI'OC OOO); [IpuMepHOii OCHOBHOI 00pa3oBaTEIHLHON
porpamMmmsl oOpasoBatenbHOTO yupexkaenus. OcaoBHas mkousa / Coct. E. C. CaBuroB. — M.:
[Ipoceemenue, 2011; ABTopckoii mporpammel A.B. [lepeimkuna o ¢usuke st 7-9 ximaccos.
[Tporpamma ocHoBHOTO 0011Ier0 0OpazoBanus. duszuka. 7-9 knaccel ABTOphl: A.B. IlepoimkuH,
H.B. ®unonosuy, E.M. I'yTHuK.

MecTto npeaMera B yueOHOM NJIaHe

[Iporpamma paccunTaHa Ha u3ydeHue 0a30BOro Kypca (U3MKH ydauumucs 7-9 kiaccoB B
TeueHne 238 yacoB (B TOM 4HCie B 7 Ki1acce - 68 yueOHBIX YacOB U3 pacuera 2 Jaca B HEJENI0, B 8
KJacce - 68 yueOHBIX YacoB U3 pacueTa 2 yaca B Hezielto U B 9 kiacce — 102 yueOHBIX yaca U3 pacyera
3 yaca B HeJleN0) B cOOTBETCTBUU ¢ yueOHBIM mi1aHoM MBOY  «COII Nel2y.

HN3yyenue ¢u3ukum Ha JaHHOM J3Tane ¢(usuyeckoro o00pa3oBaHHMs HAINPABJIEHO HA
AOCTHKEHHE CJIEeAYIOLINX LeJIei:

® [IOHMMaHME YYalIUMHCA CMBICIIAa OCHOBHBIX HAyYHBIX MOHATHH M 3aKOHOB (HM3UKH,
B3aMMOCBSI3U MEX/1y HUMU;

e (opMHUpPOBaAHHE y yUALUXCS IPEACTaBIECHUHN 0 (U3NYECKOI KapTHHE MHpa.

® OBJIAZICHUE YMEHUSMH IIPOBOJUTH HAOIIOAEHUS INPHUPOJHBIX SBJICHUH, OMUCHIBATH U
00001maTe pe3ynbTaThl HAOMIOIEHUM, HCIOJIb30BaTh IPOCTHIE W3MEPUTENIbHBIE MPUOOPHI IS
u3yueHus: (U3NYECKUX SIBJICHUH; MpEeACTaBIATh pe3ylbTaThl HAOMIOJEHUNH WIM HM3MEpPEHHH ¢
MIOMOIIIBIO TaOJIMIL, TPa(UKOB U BBISIBJIATH HAa 3TOM OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH; IPUMEHSATh
MOJIydeHHble 3HAaHUSA i1 OOBSCHEHUS pPAa3HOOOpPA3HBIX NPUPOIHBIX SBICHUH U IPOLIECCOB,
IPUHLUIOB JEHCTBUS BaKHEHIINX TEXHUUECKUX YCTPOMCTB, U1 pelIeHus PU3UUECKUX 3a/1ay;

®  pa3BHUTHE [I03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYalIbHbBIX U TBOPUYECKUX CHOCOOHOCTEH
B IPOLIECCE PEIICHUS] HWHTEJUIEKTyalbHbIX MPOOJIeM, 3a/lad U BBIIOJHEHUS SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHM; CIOCOOHOCTH K CaMOCTOSITEIbHOMY NPHOOPETEHHIO HOBBIX 3HAHWH MO (U3UKE B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTSIMU U MHTEPECAMH;

® BOCNHUTaHHE YOEXKJEHHOCTH B MO3HABAEMOCTH OKPYKAIOIIET0 MHUpAa, B HEOOXOIUMOCTH
pPa3syMHOTO HCHOJb30BAHUS JIOCTM)KEHUH HAyKM W TEXHOJIOTUM [UI JajbHEUIIero pa3BUTHS
YeJIOBEUECKOro OOIIECTBa, YBaKEHHUSI K TBOPIIAM HAayKM M TEXHHKH; OTHOIIEHUS K (U3HKE KakK K
AJIEMEHTY 00I11e4eI0BEYECKOM KYIbTYpHI;

® [pUMEHEHHE TOJYYEHHBIX 3HAHUH M YMEHUH JUIs pelIeHHs IPaKTHYeCKUuX 3aaad

MMOBCEIHEBHOM JKH3HU, TJIA obOecrieueHns: OE30IIaCHOCTH.



JocTrkeHMe ITHX LeJieHd o0ecnedynBaeTCsl pelieHueM CJeIyIoImMX 3a1a4:

® pa3BUTHE MBIIUICHUS Yy4Yaluxcs, (OPMHPOBAHME y HUX HABBIKA CAMOCTOSATEIHHO
nproOpeTaTh ¥ MPUMEHATh 3HAHUS, HAOIIOJaTh U OOBICHATh (PU3NIECKUE SBICHUS;

®  OBJIQJICHUE IIKOJBHBIMU 3HAHUSAMH 00 IKCIIEPUMEHTAIBHBIX (PaKTax, MOHATHIX, 3aKOHAX,
TEOPUSIX, METOJaX (PU3MYECKOW HAYKH; O COBPEMEHHOM HAy4yHOM KapTHHE MHpa; O IIMPOKHUX
BO3MOXHOCTSIX IPUMEHEHUS (PU3NUECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUY;

® YCBOGHHME UIKOJBHUKAMHM HIECH €JUHCTBA CTPOCHMS MATEpUHM M HEUCYEPIIAEMOCTH
rpolecca ee Mo3HaHusl, IOHUMaHUE POJIM MPAKTUKH B MO3HAHUU (PU3UUYECKUX SBJICHUN U 3aKOHOB;

e (opmupoBaHHE MMO3HABATEIBHOIO UHTEPECA K (PU3UKE U TEXHUKE, Pa3BUTHE TBOPUYECKHUX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHMBOB Y4Y€HHUS; MOJrOTOBKAa K MPOJOJIKEHUIO 00pa3oBaHUS U
CO3HATENBHOMY BBIOODPY Npodeccuy;

e 3HAKOMCTBO YYallUXCsl C METOJOM HAy4HOTO IMO3HAaHUS M METOJaMHU HCCIEHOBaHUS
00BEKTOB U SIBJICHUN TIPUPO/IBI;

e [puOOpeTeHHe yJaluluMUCS 3HAHUM O MEXaHMUYECKHX, TEIUIOBBIX, JEKTPOMArHUTHBIX U
KBAHTOBBIX BJICHUSX, (PU3NUECKUX BETMUNHAX, XapaKTEPU3YIOIIHUX 3TH SIBICHUS;

e (opMHUpOBaHME Yy Y4YalIMXCsl YMEHHUH HaOMIOAaTh NMPHUPOJHBIC SIBICHUS U BBINOJIHATH
OMBITHI, JIAOOPATOpHBIE PAOOTBI M OSKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA C HCIOJIb30BAHUEM
M3MEPUTENBHBIX TPUOOPOB, IIMPOKO IPUMEHSIEMBIX B IPAKTUYECKOH KU3HU;

®  °OBJIA/ICHUE YYAILUMUCS TAaKUMHU OOLICHAYYHBIMU MOHATHIMHU, KaK MPUPOJHOE SBJICHUE,
SMIIMPUYECKH YCTAHOBJIEHHBIH (akT, Mpobiema, TUHoTe3a, TEOPETHUYECKHH BBIBOJ, pE3yJbTaT
9KCIEPUMEHTAJIbHON ITPOBEPKHU.

IInanupyemMble pe3yJbTaThl H3y4eHHs Y4eOHOI0 NpeaMeTa.

I[lo oxonuwanum 9 Kkjacca TpeAnoyiaraeTcsi JOCTW)KEHHWE OOydYarolIMMUCA — YPOBHS
00pa30BaHHOCTH U JIMYHOCTHOW 3pesIoCTH, COOTBETCTBYIOMMX DenepanbHOMYy 00pa30BaTEIbHOMY
CTaHJApPTy, 4YTO TO3BOJIUT OOYYAIOIIMMCS YCHEIIHO CJaTh TOCYJapCTBEHHYIO (HWTOTOBYIO)
aTTeCTAallMIO U MPONTH cobeceoBaHUE NMPH MOCTyIIeHUH B 10 Kiacc 1o BbIOpaHHOMY MPOQUIIIO,
JOCTUTHYTh COLMAJILHO 3HAYMMBIX PE3YJIbTaTOB B TBOPYECKOH NEATEIBHOCTH, CHOCOOCTBYIOIIMX
(GOopMUPOBAHHIO KAYECTB JIMYHOCTH, HEOOXOIUMBIX JJISl YCHEIIHOW caMOpeaTn3aliu.

MexaHn4yecKue siBJICHUS BBIIIYCKHUK HAYYUTCH:

®  pacro3HaBaTh MEXaHUUYECKHE SBJICHUS M OOBSICHATH Ha OCHOBE HMMEIOLIUXCS 3HAHHM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHUs ITUX SIBJICHHUI: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NpSIMOJIMHEIHOE JIBI)KEHUE, CBOOOJHOE MaJIeHHue Tej, HEBECOMOCTh, PABHOMEPHOE JIBWKEHHUE T10

OKPY’XHOCTHU, UHCPU U, B3aHMO/ICHCTBHE TCJI, Iepcaada JaBJIICHUA TBép,Z[LIMI/I TCJ1aMH1, ) XUJIKOCTAMU



W razamu, atMocepHOE [aBJICHHE, IUIaBaHUE TeEJI, paBHOBECHE TBEPABIX Tel, KojeOaTelbHOE
JBIKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHUE;

®  ONUCHIBATH U3yYCHHBIC CBOWMCTBA TEN M MEXaHUYECKUE SBJICHHUS, UCTIONB3YS (PU3UUECKIEC
BEJIMYUHBI: ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, INIOTHOCTh BEIIECTBA, CUJIA, JABJICHUE, UMITYJIbC
TeNa, KUHETUYECKas HHEPrus, NMOTCHIMAIbHAs SHEPrusi, MexXaHuWdeckas padoTa, MeXaHHWYecKas
MmortHocth, KIIJ] mpocroro Mexanusma, cuiia TpeHUs, aMIUTUTY/1a, IEPUOJ] U 4acToTa KoJieOaHUH,
JUTMHA BOJIHBI M CKOPOCTH €€ pacIpOCTPAHEHUS; P ONTMCAHUHU TPABUIILHO TPAKTOBATH (PU3UUYECKUIA
CMBICJI MCTOJIb3YEMBIX BEIUYHMH, UX O0O3HAUCHHS] W €IUHUIIBI U3MEPEHUs, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3HUECKYIO BETMYUHY C APYTUMH BETUYMHAMHU

® aHAIM3UPOBATh CBOWMCTBA TEJ, MEXAaHWYECKHUE SBJICHHS M TIPOLIECCHI, HCIOIb3YS
(u3MYecKue 3aKOHBI U TPUHIIMIBI 3aKOH COXPAaHEHHUs DHEPrUH, 3aKOH BCEMHPHOTO TATOTEHUS,
paBHOAecTBYrOmas cuna, I, I u I 3akonsl HeloTOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOH ['yKa,
3akoH [lackans, 3akoH Apxumesna; MpU ATOM pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0
MaTeMaTHYE€CKOE BBIPAKEHHE;

®  pazIMyYaTh OCHOBHBIC MPU3HAKH M3yYEHHBIX (PHU3NUECKUX MOJIENICH: MaTepHalIbHAs TOUKA,
WHEpLUaJIbHas CUCTEMA OTCUETA,

e pemiath 3a7ayd, UCMONB3YsA (U3NYECKUE 3aKOHBI (3aKOH COXpAaHEHUS SHEPruu, 3aKOH
BCEMUPHOIO TATOTeHUs, npuHuun cyneprno3umuu cwi, [, II w III 3axkonsr HerotoHa, 3akoH
COXpaHEHHUs UMITYJIbca, 3aKoH ['yka, 3akoH Ilackains, 3akoH ApxumMena) U GOpMyIIbI, CBSI3bIBAIOIINE
¢busnueckue BeIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teia, IJIOTHOCTh BEIIeCcTBa, CUia,
JaBJICHUE, UMITYJIbC Tella, KHHEeTHYecKasi YJHepIus, MOTEHIMAIbHAS SHEPrusl, MeXaHn4eckas padora,
MexaHnudeckas MomHocTh, KII/[ mpocroro Mexanusma, cuila TPEHHS! CKOJIbBKEHHMS, aMIUIMTYAA,
MEPHUO]] M 4aCcTOTa KOJIeOaHUM, AJIMHA BOJIHBI M CKOPOCTh €€ paclpOCTPaHEHHs): Ha OCHOBE aHalIn3a
yCIIOBUS 337a4 BBIACHATH (PU3UYECKUE BENUYUHBI U (POPMYIIbI, HE0OX0auMbIe AJs €€ pelieHus, u
MIPOBOJIUTH PACUYETHI.

TensioBble ABJICHUS] BBITYCKHUK HAYYUTCSH:

®  pacrno3HaBaTh TEIUIOBLIC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WM YCIOBHUSI MPOTEKaHHWS OSTUX sBINeHWM: Muddy3us, u3mMeHeHne oObEMa Tenm MpHu
HarpeBaHuu (OXJaXAEHWH), OoNbIIas CKUMaeMOCTh Ta3oB, Majas CKUMAaeMOCTh JKUIKOCTEH W
TBEPIBIX TeEN; TEIJIOBOE PAaBHOBECHE, WCIAPEHUE, KOHACHCAIMs, IUIABJIIEHHWE, KPUCTAIA3alus,
KHUIIEHHE, BJIKHOCTh BO3/1yXa, pa3InYHbIe COCOOBI TETIONepeIayn;

® ONUCHIBATh M3YYCHHBIE CBOICTBA TENl W TEIUIOBBIC SIBICHUS, WCIOJNB3YS (U3HUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPIHs, TEMIlepaTypa, yAelbHas TEIIOEMKOCTb
BEIIECTBA, Y/eNbHas TEIJI0Ta IJIaBICHUS ¥ Tapo00pa30BaHusl, yAeIbHas TEIUIOTA CTOPAHUSI TOTUIHBA,

KOZ—)(b(I)I/IL[I/ICHT IIOJIE3HOTO JACHCTBUS TEIJIOBOTO ABUTATCIIA, IPHU OIMMUCAHWUU NPABUJIBHO TPAKTOBATH



(bU3NYECKU CMBICI UCHOJB3YEMbIX BEJIHMUMH, UX 0003HAYCHUS U €IUHHIIBI M3MEPEHUS, HAXOIUTh
(bopMyIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIUYHHAMU;

®  aHAJIM3UpPOBATh CBOMCTBA TeEJ, TEIUIOBBIE SBJICHUS U IPOLECCHI, HCIOJIb3YS 3aKOH
COXpaHEHHs SHEPIHH; PAa3JIM4aTh CIOBECHYIO (DOPMYTMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

®  pa3iMyaTh OCHOBHBIE IPU3HAKU MOJIEIEH CTPOEHUS I'a30B, KUJIKOCTEN U TBEPIABIX TEII;

e pemiarh 3aJayd, MCIOJIb3YysSd 3aKOH COXPAaHEHHUS HHEPrud B TEIUIOBBIX IpoLeccax,
(dbopMyIibl, CBsI3bIBatOIIME (DU3MYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus,
TeMIlepaTrypa, yJelbHas TEIUIOEMKOCTh  BEIIECTBA, yJelbHas TEIUIOTAa IUIABJIEHUS W
napooOpa3oBaHusi, ynAelbHas TEIJIOTa CrOpaHus TOIUIMBA, KOA(P(GUIMEHT IMO0JIE3HOTO NEHCTBUS
TEIJIOBOTO JIBUraTelis): HA OCHOBE aHajM3a YCJIOBHUS 3aJaud BBIACNIATH (PU3UYECKUE BEIMYUHBI U
(bopMyIibl, HEOOXOIUMBIE [Tl €€ peleHus], U IPOBOJUTH PACUETHI.

DJIeKTprYecKre 1 MATHUTHbBIE SIBJIEHUS] BBINYCKHUK HAYYUTCS:

. pacrno3HaBaTh IEKTPOMArHUTHBIE SIBJICHUS M OOBACHATH HA OCHOBE HMEIOLIUXCS 3HAHU N
OCHOBHbBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHMS ATUX SBJICHUMN: 3JEKTpU3AlLMsl TEJ, B3aUMO/JICHCTBUE
3aps/l0B, HarpeBaHUE NPOBOJHUKA C TOKOM, B3aMMOJIEHCTBHE MArHWTOB, JJIEKTPOMAarHUTHAas
WHIYKIUS, TEHCTBHE MAarHUTHOT'O 1I0JIS1 HA IPOBOJIHUK C TOKOM, MPSIMOJIMHENHOE paCcIpOCTPAHEHHE
CBETa, OTPAKEHUE U MIPEIIOMIICHUE CBETA, TUCIIEPCUs CBETA;

. ONMCBHIBATh M3YyYEHHBIE CBOMCTBA TE€I M JJIEKTPOMArHUTHBIC SIBJICHUS, HUCIOJIb3Ys
(busznyuecKkue BENUYMHBL: DIIEKTPUYECKHI 3apsiji, cujla TOKa, OJJIEKTPUYECKOE HaIpshKeHHE,
AJIEKTPUYECKOE COMTPOTUBIICHHE, YAEIBbHOE COIPOTUBIICHUE BEIIECTBA, pab0OTa TOKa, MOLTHOCTb TOKA,
(oKycHOE paccTOSSHUE M OINTHYECKas CHJia JIMH3bI, MPU ONHUCAHUU NPABHIBLHO TPAKTOBATh
(bu3nyecKuil CMBIC UCHIOIB3YEMbIX BEJIMYHH, UX 0003HAUEHUS U €IUHULIBI U3MEPEHHS; YKa3bIBATh
(bopMyIbl, CBSI3BIBAIONINE JAaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

. aHAJIM3UPOBATh CBOMCTBA TEJ, JIEKTPOMATHUTHBIE SBJICHHUS U MPOLECCHI, UCIOJIb3Ys
(buznyecKkue 3aKOHBI: 3aKOH COXPaHEHUS JJIEKTPUUYECKOTO 3apsia, 3akoH Oma aisl ydacTKa IIemu,
3akoH J[>xoyns-JIeHna, 3aKOH IPSIMOJIMHEMHOTO pacpOCTPaHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH NpPEJIOMIIEHUS CBETa; NPU 3TOM pa3IUyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa U €ro
MaTEMaTH4ECKOE BBIPAKECHHUE;

o pelaTh 3aJauu, UCTIONb3ys (pru3nyeckre 3akoHbI (3akoH OMa JuId yd4acTKa LIEMH, 3aKOH
Jbxoyns—IJleHna, 3aK0H IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MpeJoMIICHHUs cBeTa) U (popMyIIbl, CBA3BIBAIOIINE (PU3NYECKHE BETMUMHBI (CHIIA TOKA, JIEKTPUUECKOE
HanpsDKeHHe, SIEKTPUYECKOe COMPOTHUBIIEHHUE, YAEIbHOE COIPOTHBIIEHHE BElecTBa, paboTa ToKa,
MOIITHOCTh TOKa, (OKYCHOE pACCTOSHUE U ONTHYECKas Cuia JIMH3bL, (GOpMYyTbl pacuéra

QJICKTPUYCCKOTO  COIMPOTHUBJICHUA HpPU TIMOCICAOBATCIBHOM W  IMApaAJUICIIBHOM  COCIUHCHHUU



MIPOBOJIHUKOB); HA OCHOBE aHAJM3a YCJIOBHS 33/1a41 BBLACTATH (PU3UUECKUE BEIUYHHBI U (POPMYIIBL,
HEOO0X0AUMBIE JJIs €€ PELICHHSI, U IPOBOIUTH PACUETHI.

KBaHTOBBIC IBIeHHUS] BBINYCKHUK HAYYUTCSH:

® pacrno3HaBaTb KBAaHTOBBIE SBJIEHUS U OOBSACHATH HA OCHOBE HMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS STUX SBJICHHUI: €CTECTBEHHAs M HCKYCCTBEHHAs
PaZv0aKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTPA U3JIy4EHUS;

®  ONHKCHIBATH U3YYCHHBIE KBAHTOBBIC SIBJIICHHSI, HCIIOJIB3YsI PHU3UUECKUE BETMYMHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, MEPHO]I MOjJypacnaja; Mpu ONHUCAHUU
MIPaBUWJIBHO TPAKTOBaTh (PU3UUYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIUYUH, UX 0003HAUECHUS U €AMHMIIBI
U3MEpeHus; yKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOLIME JAHHYIO (U3NYECKYIO0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BEITHUNHBI;

®  aHaJIM3UPOBATH KBAHTOBBIE SIBICHUS, UCTIONb3Yys PU3NUECKUE 3aKOHBI U IOCTYIAThI: 3aKOH
COXPAaHEHHUs PHEPIHH, 3aKOH COXPAHEHHUS DJIEKTPUUECKOIO 3apsijia, 3aKOH COXPaHEHHUsI MacCOBOTO
4Kclia, 3aKOHOMEPHOCTH U3TYYEHHSI U MOTJIOIEHHS CBETa aTOMOM;

e pa3nMyuaTh OCHOBHBIE NpPU3HAKU IJIAHETAPHOW MOJEIM aroma, HYKJIOHHOW MOJeNu
aTOMHOTO $71pa;

® IIPUBOJUTH IPUMEPHI MNPOSIBICHHUS B NPHUPOJE M NPAKTHUYECKOIO HCIOJIb30BAHUS
PaiMOaKTUBHOCTH, SIEPHBIX U TEPMOSICPHBIX PEAKIUH, TUHEHYATBIX CIIEKTPOB.

JJIeMeHTbI ACTPOHOMMH BhINYCKHMK HAYUYMTCH:

® Da3IMYaTh OCHOBHBIE NIPU3HAKKU CYTOYHOI'O BpallleHUs 3BE3THOr0O HebOa, nBukeHus JIyHbI,
ConHIa ¥ TUIaHET OTHOCUTEIIBLHO 3BE3N;

® [IOHMMAaTh PA3JINYMsI MEXKIY IeJIMOLEHTPUYECKON U F€OLIEHTPUUECKON CUCTEMaMU MUPA.

BbInyCKHHUK MOJIy4YHT BO3MOKHOCTD:

e  NOHUMATb CMbICI (PU3NYECKUX BEJIMUYUH: IyTh, CKOPOCTb, YCKOPEHHE, Macca, JIOTHOCTD,
cujia, JAaBJI€HHE, UMITYJIbC, paboTa, MOIIHOCTb, KUHETHYECKasl SHEPIus, MOTEHIUAIbHAs YHEprus,
KOA(Q(QUIMEHT MOJE3HOIO JICHCTBUSA, BHYTPEHHSS 3HEPrus, TeMIepaTypa, KOJMYECTBO TEIUIOTHI,
yllelbHasl TEIJIOEMKOCTb, BIAXKHOCTb BO3/lyXa, dJIEKTPUUECKUN 3apsijl, CUJa IEKTPUYECKOTO TOKA,
AJIEKTPUUYECKOE HAMIPSDKEHUE, HIIEKTPUYECKOe CONPOTUBIIEHHE, paboTa M MOLTHOCTD AJIEKTPUYECKOTO
TOKa, (POKYyCHOE PacCTOSIHUE JINH3BI

e  NOHUMATB CMbICH (u3nyeckux 3akoHOB: Ilackans, Apxumena, HproToHa, BCeMUpPHOTO
TATOTEHHUS, COXPAaHEHUS MMITYJIbCa U MEXAHWYECKOW SHEPruH, COXPAHEHMs YHEPTUU B TEIUIOBBIX
mpoueccax, COXpaHEHHMs JIEKTpudeckoro 3apsaa, Oma uid ydacTKa JJIEKTPUYECKOW IEMNH,
Jbxoyns—IJleHna, MpsMOJIMHENHOTO PacIpOCTPAHEHMSI CBETA, OTPAKEHUS CBETA;

e  OIHUCHIBATH U OOBSICHATH (PU3MUECKHE SBICHUS: pABHOMEPHOE NPSMOJIMHENHOE TBUKEHUE,

PaBHOYCKOPECHHOC HpHMOHHHCﬁHOG ABWIKCHUC, IMICpEHavdy HaBJICHUA KHUIAKOCTIMHU W TIa3aMu,



IUTABaHUE TeJl, MeXaHU4YeCKHe KoJjieOaHusi M BOJHBI, AU((y3HI0, TEIIONPOBOAHOCTD, KOHBEKIIHIO,
U3Iy4YeHHUe, nCrapeHue, KOHCHCAINIO, KUTICHHE, UTaBIICHHE, KPUCTAJUTM3AIINIO, SJEKTPU3ALHIIO TEll,
B3aHMOﬂeﬁCTBHC SJICKTPUYCCKHUX 3apAa0B, B3aHMOﬂeﬁCTBH€ MarHuToB, HeﬁCTBHC MAarHuTHOTIO I10JIA
Ha IPOBOJHHUK C TOKOM, TCILJIOBOC I[ef/'ICTBI/Ie TOKa, JJICKTPOMAroMuTHYIO MHAYKIUIO, OTPAKCHHUC,
MPEJIOMIICHHE U UCTIEPCHIO CBETA,

e  HCIMOJIB30BaTh (pu3HyecKre NpUOOPHI U M3MEPUTEIbHBIE MHCTPYMEHTHI JUISI U3MEPEHUs
(bI/I?;I/I‘IeCKI/IX BCJIMYHH. PacCToOAHMA, ITPOMEIKYTKAa BPECMCHU, MACChl, CUJIbI, JaBJICHHUA, TEMIICPATYPhI,
BJIAJKHOCTH BO3AyXd, CHJIBI TOKa, HAIPAKCHHA, ODJICKTPUYCCKOr0 COIMPOTUBIICHUA, pa60TI>I n
MOIITHOCTH JICKTPUYECKOTO TOKA

e IIPEJCTaBJIATh PE3YJbTaThl U3MEPEHUN C MOMOUIbIO Taluull, TpauKOB U BBIABIATH Ha
9TOM OCHOBE SMIIMPHUYECKHE 3aBUCHMOCTH: IIYTHM OT BPEMEHH, CHJIbl YIPYTOCTH OT YAJIUHEHUS
IPYXUHBI, CUJIbI TPCHUA OT CHUJIBI HOPpMAJIbHOI'O JaBJICHUA, IICPUOIa KOJIeOaHMI MaATHUKA OT JJINHBI
HUTH, TNepHoja KojeOaHUU Trpy3a Ha MPYXKUHE OT MacChl Ipy3a U OT KECTKOCTH TPYXKHUHBI,
TEMIICPATYpPbl OCTBIBAIOIICTO TEJIa OT BPEMEHH, CHUJIBI TOKA OT HAINPsHKCHUA Ha YYaCTKE LICIIH, yIriia
OTpaKEHHUsI OT yIJIa aJICHUs CBETa, YIila MPEeJIOMJICHHUS OT yIiia TTaJIeHHus CBETa

e BBIpAXaTh PE3yJIbTATHI U3MEPEHHUI M PACUETOB B eAMHHIIAX MEXIyHAPOIHON CUCTEMBI

e TIPUBOJAUTH TIPUMEPBI  MPAKTUYECKOTO  WCIOJIB30BaHUS  (U3MUECKUX  3HAHUH O
MEXaHUYECKUX, TETUIOBBIX, JJICKTPOMATrHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX

e  pemiath 3a7aydl Ha MPUMEHEHUE M3YYCHHBIX (PH3HMUECKUX 3aKOHOB

e  OCYHICCTBISTH  CaMOCTOSITENBHBI  TMOMCK  WH(POPMAIUU €CTECTBEHHO-HAYYHOT'O
COJICPKAHHUS C UCTIOIH30BAHUEM PA3ITUYHBIX HCTOYHUKOB (YUE€OHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO -
MOTMYJISIPHBIX H3/IaHUH, KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHera), ee 00pabOTKy W
MpEeJCTaBICHUE B Pa3HBIX GopMax (CIOBECHO, C MOMOIIBIO TPAPHUKOB, MATEMATUIECKAX CHMBOJIOB,
PUCYHKOB M CTPYKTYPHBIX CXEM

e TIO3HAKOMHUTBCS C TMPHUMEpPAMU HCIIOJIB30BaHUs 0a30BbIX 3HAHUA W HAaBBIKOB B
MPAKTUYECKON JESITEIBHOCTH U IMOBCEIHEBHON KU3HU JIJIs oOecriedeHrs 0€301MacHOCTH B IPoIecce
UCIIOJIb30BAHUSI TPAHCIIOPTHBIX CPEJICTB, 3JICKTPOOBITOBBIX MPHUOOPOB, IJIEKTPOHHOW TEXHUKH;
KOHTPOJIS 32 UCIIPABHOCTBIO AJICKTPOIPOBOJIKH, BOJIOTIPOBOA, CAHTCXHUKH U T'a30BbIX MPHOOPOB B
KBapTUpE;, pAIMOHAJIBHOTO TMPHUMEHEHHS TPOCTBIX MEXaHH3MOB; OLEHKH O€30MacCHOCTH
paananuoHHoro (oHa

IIpenmeTHble M MeTampeaMeTHbIEe pPe3yJbTATHI 0CBOCHHS Y4eOHOIr0 MpeaMeTa.

Oouwgumu npedmemnuvimu pe3yibmamamu 00yueHus pu3uxe 6 0CHOBHOU WKOE AGNAIOMCA:

¢ 3HAHWUA O MPHUPOJIC BAXKHEHITUX (U3NICCKUX SIBICHHUI OKPYKAIOIIET0 MUpa M MOHUMaHHUE

CMBICJIa (pI/I3I/I‘-ICCKI/IX 3daKOHOB, paCKPLIBAOIINX CBA3b U3YYCHHBIX ﬂBJ'ICHHfI;



% YMEHHMS MOJIb30BATHCS METOIAMH HAYYHOTO UCCIIC0BAHMS SIBIICHUI TPUPO/IBL, IPOBOIUTH
HaOJI0IeHNS, TIAHUPOBATh M BBITIOJIHATH SKCIEPUMEHTHI, 00padaThIiBaTh pe3yIbTaThl U3MEPEHHH,
MPEJCTABIATh PE3yAbTaThl U3MEPEHUH C MOMOIIBIO TAaOIuIl, rpadukoB U GOpMyIl, 0OHAPYKUBATH
3aBHCUMOCTH MEXIy (U3NYECKUMHU BEIMYMHAMH, OOBSICHATH TOJYYCHHBIC PE3yIbTaThl U JENaTh
BBIBO/IbI, OLIEHUBATH TPAHULIBI TOTPEITHOCTEN PE3yJIbTaTOB U3MEPEHUH;

% yMEHHS IPUMCHATH TEOPETHUCCKHE 3HAHUS 10 QU3MKE HA PAKTHKE, pelaTh QU3MUCCKUEC
3aJaud Ha IPUMEHEHHE TIOJTYYEeHHBIX 3HAHUH;

% yMEHHS U HaBBIKU IPUMECHSTh MTOJTyICHHbBIC 3HAHUS JJIsl 00bSICHEHUS! TIPHHITUIIOB ICHCTBUS
BOXHEWIINX TEXHUYECKUX YCTPOMCTB, pEIICHHsS INPAKTHYECKUX 3a/Ja4 TOBCEAHEBHOW >KH3HH,
obecrieyeHnss 0E30MAaCHOCTH CBOEH KHU3HH, PAIMOHAIBHOTO TPUPOJOTIONH30BAHUS W OXPaHbBI
OKpYKaroIllEenl Cpeibl;

% (dopmupoBaHHe YOXKICHHS B 3aKOHOMEPHOM CBSI3HM U TI03HABAEMOCTH SIBJICHUI MTPUPOIBI,
B OOBEKTHMBHOCTH HAyYHOTO 3HAHWs, B BBHICOKOW IIEHHOCTH HAayKH B Pa3BUTHH MaTepUAILHOW U
JyXOBHOU KYJIBTYPBI JIFOJIEN;

% Pa3BHUTHE TEOPETHUYECKOTO MBIILICHUS Ha OCHOBE ()OPMHUPOBAHHS YMEHHUI YCTaHABIMBAThH
(baxThl, pa3InyaTh NPUUUHBI U CIEICTBUSA, CTPOUTh MOJAEIH U BBIABUIaTh THIIOTE3bl, OTHICKUBATh U
(GopMynHpOBaTh JOKA3aTENbCTBA BBIABUHYTHIX TMIIOTE3, BBIBOJUTH U3 SKCIIEPUM EHTAJIBHBIX (DAKTOB
U TEOPETHUUECKUX MoJiesiel (PU3NUECKUE 3aKOHBI;

% KOMMYHUKAaTHBHBIE YMEHHUS MJOKJIAJbIBATh O pE3yJIbTaTaX CBOETO MCCIEIOBaHMS,
y4acTBOBaTh B JUCKYCCHM, KPAaTKO M TOYHO OTBEYaThb Ha BOIPOCHI, MCIIOJIb30BaTh CIPABOYHYIO
JUTEpaTypy U Apyrue UCTOYHUKHU HH(POPMALIUH.

Yacmuvimu npeomemusimu pe3yiomamamu 00y4eHus usuxe ¢ OCHOGHOU WIKOe, HA
KOMOopbIX 0CHO8b18aI0McA OOIUE Pe3yIbTaThl, BISIOTCA:

% TIOHMMAaHUE W CIIOCOOHOCTh OOBSCHATH Takue (PU3MYECKUE SBICHHSA, KaK CBOOOIHOE
najieHue Tell, KoJeOaHusl HUTSHOTO U MPYKUHHOTO MAasgTHUKOB, aTMOC(EpHOE J1aBJICHUE, TJIaBaHUE
ten, nuddy3us, 0oblas CKUMAEMOCTh I'a30B, Majlas CKUMAeMOCTb JKUAKOCTEH M TBEpAbIX Tel,
IIPOLIECCHI UCIIAPEHUs U TUIABJICHUS BEIECTBA, OXJIAXKACHUE )KUIKOCTH IPU UCIIAPEHUH, U3MEHEHUE
BHYTPEHHEH 3HEPruu Teja B pe3ynbTaTe Tersonepeaayd Wik paboThl BHEIIHUX CUJI, AJIEKTPU3aLHs
TeJl, HarpeBaHUe MPOBOIHUKOB JEKTPUUECKUM TOKOM, 3JIE€KTPOMArHUTHAS HHAYKIUS, OTPKEHUE U
IIpeJOMJIEHHE CBETa, TUCIePCHsl CBETa, BOSHUKHOBEHUE JIMHEHUYATOr0 CIIEKTPa U3Iy4EHUS;

% yMEHHS HU3MEpATh PACCTOSHHE, NMPOMEXKYTOK BPEMEHH, CKOPOCTh, YCKOpPEHHE, Maccy,
CHJTy, UMITyJIbC, pabOTy CHJIbI, MOIIHOCTh, KHHETUYECKYIO0 SHEPTUI0, MOTEHUHUAIBHYIO SHEPIHUIO,

TCMIICPATYpPy, KOJUYCCTBO TCIJIOTHI, YACIBHYIO TCIIJIOCMKOCTh BCIICCTBA, YACIBHYIO TCILIOTY

IUTIaBJICHUA BCIICCTBA, BJIAKHOCTH BO3JyXad, CHIIY OJJICKTPUYCCKOTO TOKA, OJSJICKTPUYCCKOC



HANpsDKeHUEe, DJIEKTPUYECKHA 3apsijl, JJICKTPUYECKOE COMPOTHUBICHHE, (DOKYCHOE pacCTOsSHUE
coOuparoIieli TMH3bI, ONTUYECKYIO CUTY JIMH3BI,

% BIIQJICHUE  OSKCICPUMEHTAIbLHBIMA  METOJaMH  HCCICIOBaHHMS B Ipolecce
CaMOCTOSITEIIBHOTO M3YYCHUS 3aBHCHMOCTH MPOUJICHHOTO ITYTH OT BPEMEHH, YIJTMHCHHSI MTPYKIUHBI
OT TPHWJIOKEHHOUW CHWJIBI, CHUJIBI TSDKECTH OT MAacChl Teja, CHIIBI TPCHHS CKOJBKEHUS OT TUIOIIATN
CONPUKOCHOBEHHUS TEIl M CHJIBI HOPMAaJIBHOTO JABJICHHUS, CHIIBI ApXuMeaa oT 00beMa BEITECHCHHOM
BOJIbI, TIEPHOA KOJICOAHWI MasTHHKA OT €ro JUIMHBI, 00beMa raza OT JABIICHUS TPU MOCTOSHHOM
TEeMITepaType, CWJIBI TOKa HAa y4acTKE IIEMH OT JJIEKTPUYECKOTO HAIPSDKCHHUS, DIICKTPHUIECKOTO
COMPOTHBIICHUS TPOBOJHHWKA OT €ro JUIMHBI, TUTOIIATU TOMEPEYHOTO CEYCHHS W MaTepHala,
HaINpaBJICHUS WHIYKIIHMOHHOTO TOKAa OT YCJIOBHUH €ro BO30OYXKICHHUS, Yrila OTPaXXEHUs OT yriia
MaJICHUSI CBETA;

% T[OHMMAaHHE CMBICJIa OCHOBHBIX (DU3MUYCCKMX 3aKOHOB M yMEHHE NPHUMEHATh HX Ha
MPAKTUKE: 3aKOHBI JUHAMUKA HBIOTOHA, 3aKOH BCEMHPHOIO TATOTCHHS, 3akoHbI [lackans wu
ApxuMmesaa, 3aKOH COXpPaHCHHS HMMITYJIbCa, 3aKOH COXPAHCHHS DHEPIHH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsa, 3akoH OMa JJid yJacTka 1enu, 3akoH Jxxoyna— JleHia;

% TOHMMAaHWE TPHHIUIOB JCHCTBHS MAaIllMH, TMPUOOPOB M TEXHHUYECKHX YCTPOWCTB, C
KOTOPBIMH KaXJbI YEJIOBEK IOCTOSIHHO BCTPEYaeTcs B IMOBCEAHEBHOW >KM3HHU, M CHOCOOOB
obecrnieueHrs 0€30MacHOCTH MPHU UX UCTIOJIb30BAHUN;

% OBJAJEHHE pa3HOOOpa3HBIMU CHOCOOAMH BBIIOJTHEHHUS PACUETOB Ul HAXOXKICHHS
HEU3BECTHON BEJIMYMHBI B COOTBETCTBUU C YCIOBUSMHU IOCTaBJICHHOM 3aJauyd Ha OCHOBAHUU
HCII0JIb30BAHUS 3aKOHOB (DPM3HKHU;

% YMCHHE UCIIOJIb30BaTh MMOJYYCHHbIC 3HAHUS, YMCHHUS U HABBIKU B IMOBCEIHEBHOW KU3HU
(OBIT, 5KOJIOTHSI, OXpaHa 3I0POBbsI, OXpaHa OKPYXKAIOIIEH Ccpeibl, TEXHHKA 0€30MacCHOCTHU U JIp.).

VYuyaiuecs, nNposBisioIne 0coObld HHTEpeC K (PU3KKe, CMOTYT U3Yy4aTh €€ Ha MOBBIIICHHOM
YPOBHE C OJTHUM JIOTIOJTHUTEIbHBIM Y4€OHBIM 4acOM M3 BAPHATUBHOM YacTH 0a3UCHOTO y4eOHOTO
(oOpazoBarenbpHOTO) TUTaHa M0 (PU3HKE.

MeTtanpeaMeTHBIMH pe3yibTaTaMH 00yueHusi (pu3NKe B OCHOBHOM IIKOJIe SIBJISIOTCS:

% OBJIQJICHHC HABBIKAMH CAMOCTOSITEIILHOTO NMPUOOPETCHUs HOBBIX 3HAHWW, OpraHU3aluu
y4eOHOM JIeATENbHOCTH, TOCTAHOBKH 1€JIei, MIIaHUPOBAHUS, CAMOKOHTPOJISI 1 OIICHKU PE3y/IbTaTOB
CBOEH JIeSATENILHOCTH, YMEHUSMH MPEABUACTH BO3MOYKHBIE Pe3yNbTaThl CBOUX JICHCTBUI;

% TOHMMAaHHUE PA3TMYUN MEXYy HCXOTHBIMU (haKTaMU U THUIOTE3aMH I MX OOBSICHEHHUS,
TEOPETUYECKUMHU MOJICTSIMU M pealbHBIMU OOBEKTaMH, OBIAJICHUE YHHUBEPCAIbHBIMU Y4EOHBIMU

JEUCTBUSAMHU Ha npumMcepax THUIOTE3 I[HSIOG’BHCHCHI/IH HU3BCCTHBIX (I)aKTOB u Z-)I(CHCpI/IMCHTaHBHOﬁ

IMPOBCPKU BBIABUT'ACMBIX T'HIIOTEC3, pa3pa60TKH TCOPECTUUCCKUX MoJemei mponeccoB Nin HBHCHHﬁ;



X OpPMHPOBAHUC €HMI BOCIIPUHUMATh, IIepepadaTeIBaTh U I CABABJIITHD HH(POPMAILIUIO B
wm ’

CIIOBECHOM, 00pa3HOii, CUMBOJIMYECKON (popMax, aHATM3UPOBATh U MepepadaThiBaTh MOIYYEHHYIO

I/IH(i)OpMaI_[I/IIO B COOTBCTCTBHMU C IIOCTABJICHHBIMU 3aJadaMM, BBIACIATH OCHOBHOC COJCPIKAHHC

IMPOYUTAHHOI'O TCKCTA, HAXOJAUTH B HEM OTBETHI HAa IMOCTABJICHHBIC BOIIPOCHI U U3JIaraTh Cro,

% MpPHOOpPETEHHE OIbITa CAMOCTOSITEIBHOTO IMOKMCKA, aHajiu3a W 0TOOpa WH(POpPMALUU C

HCIIOJIb30BAHHUEM PA3JIMYHBIX UCTOYHHUKOB W HOBBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHI AJId pCHICHUS

IIO3HABaTCIBHBIX 3a/1a4,

R

%* Ppa3BUTHC MOHOJIOTHYECKON U I[H&HOFH‘IGCKOﬁ pe€un, YMCHHA BbIpaXXaTb CBOW MBICIU U

CIIOCOOHOCTH BBICTYIINBAaTh COOECEAHNKA, TIOHUMATh €r0 TOUKY 3pEHMs], IPU3HABATh [IPaBO APYroro

YCJI0BCKAa HA NTHOC MHCHHUC,

R

METO/IaMH pelleHus Ipooem;

%* OCBOCHHC IIPUECMOB )ICI\/JICTBI/II\/JI B HCCTAaHAAPTHBIX CUTyallUAX, OBJIAACHHUC 3BPUCTHYCCKUMU

% (dopmupoBaHHe YMEHHUI pabOTaTh B TPYIIE C BBHIMOJHCHUEM Pa3IHUHBIX COIMATBHBIX
pMHUD w p pyn p I

pOJ'IGI)i, MPEACTABIATE U OTCTAWBAThL CBOU B3TJIAABI U Y6G)K,ZIGHI/I${, BE€CTU ANCKYCCHUIO.

B pe3yabTaTe ndyyeHus (pU3dMKM HA YPOBHE OCHOBHOI0 00pa30BaHMsl Y BHIIYCKHUKOB

6yIlyT C(l)OpMI/[pOBaHbI JIUYHOCHIHbLE, pel)/iimUE6HbIE, NOZHABAME/IbHbIE U KOMMYHUKAMUGHbLE

YHHUBepcajbHbIe Y4eOHbIe 1eiCTBUS.

dopmupyembie Txmacc 8 Kiacc 9 knacc
YV

JIMYHOCTHBI | CHOCOOHOCTH K TOTOBHOCTH K 3HAHUS MOPAJILHBIX HOPM,
e YY] CMBICTI0O00pa30BaHUIO, KU3HEHHOMY U YMEHHUSI BBIJICIIUTh

IEHHOCTHO -CMBICJIOBOM

OpHUCHTaAINHU Y4alllUuXCA,

JMYHOCTHOMY
CaMOOTIPEICICHUIO
(npum.
caMooTIpeieIeHue —
omnpeieieHne
YeJI0BEKOM CBOETO
MecTa B 00IIECTBE U
JKU3HU B LIEJIOM, BBIOOP
[[EHHOCTHBIX
OpUEHTHUPOB
OTIpEJICIICHUE CBOECTO
"croco0a Ku3uu" u

MecTa B 00IIEeCTBE);

HpaBCTBeHHBIﬁ ACIICKT
IHOBCACHHUA U COOTHOCUTH
MOCTYIIKU U COOBITHSA C
MNPUHATBIMHA 3TUYCCKUMHA
IMpUHIOUIIAMHA, a TaK¥XKC
OpUCHTAIWU B COIUYME U
MCXKINMYHOCTHBIX

OTHOIICHUAX.




Meranpenmernsie | CmocoOHOCTH paboTaTh ¢ | GOPMUPMUPOBAHHE Hayuuts Buners u
YV HOHSITUSIMH, croco0HOCTH IMOHUMATh CUTYaILIUIO B
CHCTEMaTH3HPYIOIIYIO NOHUMAaHHUS U I[EJIOM, BBIPAOATHIBATh
crocoOHOCTH (T. €. CXeMaTH3aluu COOCTBEHHYIO MO3UIUIO U
CIIOCOOHOCTH pabOTaTh C YCIIOBUH, YMETh OTCTauBaTh €€
cHCTeMaMH 3HaHUH), MOJICITUPOBAHUS
U/ICATH3AINOHHYIO o0BeKTa 3a1auun,
CIIOCOOHOCTh KOHCTPYMPOBaHUS
(crIoCOOHOCTH CTPOUTH croco0oB pelieHus,
njeanu3alnn) BBICTPauBaHUs
(Mmeanmu3amus — 3TO TaKOM | AEATEIbHOCTHBIX
U7eaTbHBIN KOHCTPYKTOP, | MPOIEAYP TOCTHKCHHS
KOTOPBIN JIEKUT B OCHOBE | LIEJIH
TIOHSTHS)
[To3HaBaTenbHBIE | - CAMOCTOSITEIHLHOE BEIOOp HanboIee - YMEHUE aJIeKBaTHO,
YV BBIJICTICHUE U 3¢ pexTUBHBIX OCO3HAHO ¥ MPOU3BOJIBHO

dhopmynupoBaHue
MO3HABATEILHOM IIEIIH,

- TIOUCK M BBIACIICHUE
He00X0UMOI
nHpopMmaruu;

- CTPYKTYpUPOBaHHE
3HAHHI;

- CMBICJIOBOC YTCHHUE KaK
OCMBICJICHUE IICJIH YTCHHS
¥ BBIOOD BU/IA YTCHHS B

3aBUCHMMOCTHU OT L CIIN,

croco0O0B perIeHus

3a/1a4;

- perexcust cnoco6oB

Y YCIIOBUM JIEHCTBUA,
KOHTPOJIb U OIICHKA
npoiiecca u
pPE3YNbTATOB

JACATCIIBHOCTH,

CTPOHTH PEeUYCBOE
BBICKa3bIBAaHUE B YCTHOW U
MUCHbMEHHOM peun,
nepeiaBasi CoJIepyKaHue
TEKCTa B COOTBETCTBUU C
LIEJIBI0 U coOITronast
HOPMBI TIOCTPOCHUS
TEKCTa;

- IOCTaHOBKA U
bopmynupoBaHue
poOJIEMBl,
CaMOCTOSTEIBHOEC
CO3/IaHKE aITOPUTMOB
JEeSITeIbHOCTH MPU
pelieHuy mpoodieM
TBOPUYECKOTO U

IMOHUCKOBOI'0 XapaKTCpa,




KommyHHKaTHBHBI

e VYV

IUTAHUPOBaHHUE y4eOHOTO
COTPYZIHHUYECTBA C
yYUTEJIeM U
CBEPCTHUKAMH —
OIIpEIeNICHUE LIENH;
MIOCTaHOBKA BOTIPOCOB -
BJIaJICHHE
MOHOJIOTUYECKON U
JMaIOTHYecKoil popmamu

pedn.

COTPYJHUYECTBO B
MOWCKE U cOope
UHpOpMAIINH;
yIIpaBJICHUE
HOBE/ICHHEM HapTHEpA -
KOHTPOJIb, KOPPEKITHS,
OLICHKA JEHCTBUI

napTHepa;

yMEHUE C JOCTaTOYHOU
IIOJIHOTOM M TOYHOCTBIO
BBIPa)KaTh CBOU MBICJIH B
COOTBETCTBHH C 3aJadaMH
Y YCIIOBUSAMU

KOMMYHUKaIINH,

Conep:xanue TeM y4eOHOI0 npeamMera.

Du3uka 1 PpU3nYecKHe MeTOAbI U3yYeHHS NPHUPOIbI

®uznka — Hayka o nmpupoje. Habmonenue u onucanue ¢uznueckux sisjaeHuid. 3mepenue

¢dbu3nveckux BenMMuuH. MexayHapoaHas cuctema eauHull. Hayuwerii meton mo3nanus. Hayka u

TCXHHUKA.

Mexannueckue saBiaenusi. Kmnemaruka

Mexannueckoe nBmxeHue. Tpaektopus. Ilyrb — ckanspHas BenuumHa. CKOpPOCTh —

BEKTOpHas BeJWyuMHA. Mojaynb BeKTOpa CKOpocTU. PaBHOMepHOe MpsSMOJIMHEITHOE IBMXKEHHUE.

OTHOCUTENHLHOCTh MEXaHHYSCKOTO JABWXCHUA. Fpa(i)I/IKI/I 3aBUCUMOCTH IMYTH U MOAYJISI CKOPOCTHU OT

BPEMCHU ABUKCHUA.

YckopeHue — BeKTOpHas BenuurHa. PaBHOycKOpeHHOE IPSIMOJIMHEHHO € IBIKeHue. [ paduku

3aBHUCHMOCTH IIYTH U MOYJIA CKOPOCTH paBHOYCKOPEHHOTI'O HpﬂMOHHHeﬁHOFO ABHUXKCHUSA OT BpEMCHU

JABUOKCHUA. PaBHOMepHOG ABHUIKCHUC T10 OKPYKHOCTHU. HeHTpOCTpeMI/ITCHBHOC YCKOPCHHUC.

JInHaMHKA

WNueprusa. UueptHocts Ten. Ilepswiit 3akon HbptoToHa. B3aummopneiictBue Ten. Macca —

CKaJIsIpHasd BCJIIMUMHA. IInoTHOCTH BemiecTBa. CI/IHa—BeKTOpHaH BCINYHHA. BTOpOfI 3akoH HrroToHa.

Tpetuit 3akoH HptoToHa. J[BH>KEHNE U CHJIBL.

Cuna YIIPpYrocrTu. Cuna TPCHUS. Cuna TsDKeCcTH. 3aKOH BCCMHUPHOT'O TATOTCHUA. L[eHTp

TAXKCCTH.

Hasnenue. AtmocdepHoe nasienue. 3akoH Ilackans. 3akoH Apxumena. YcioBue MiaBaHUs

TCII.

YcnoBus PaBHOBCCHA TBépIIOI‘O TCIa.




3aKoHBI COXpaHEHHUSI UMIYJIHLCA H MeXaHMYeCKoil FHeprun.Mexanndyeckne Kojae0aHus U
BOJIHBI

Nmnynbe. 3akoH coxpaHeHUs UMITyJbca. PeakTUBHOE IBUKEHUE.

Kunernueckas sneprus. Pabora. IlotenimanbHas sHeprus. MomHocTs. 3aKOH COXpaHEHUS
Mexanndeckoil sHepruu. IIpocteie mexanusmbl. Koaddunment monesHoro apevictBus (KITMI).
B0306HOBIISIEMbIC HCTOYHUKA YHEPTUH.

Mexannueckue kosiebanusi. Pe3zonanc. Mexanndeckue BOJHBI. 3ByK. Mcmosb3oBaHHE
KOJIeOaHUH B TEXHHKE.

CTtpoeHue u cBOiicTBA BellecTBa

Crpoenue BemecTBa. OTMBITHI, JTOKAa3bIBAIONIME ATOMHOE CTPOEHHE BEIIECTBA. | EIIOBOE
JBIDKEHUE W B3aUMOJICMCTBUE YACTHI[ BEIIECTBA. ArperatHble COCTOSIHHMS BemiecTBa. CBoicTBa
ra3oB, KUIAKOCTEH M TBEPABIX TEII.

TensioBblie siBJeHUSsI

Tennosoe paBHOBecue. Temmneparypa. Bayrpennss sueprusi. Pabora u rertonepenaya. Buss
tertonepenayn. Komuectso temnoTsl. Mcnapenue u konaeHcanus. Kunenne. BnaxHocTs Bo3ayxa.
[InaBneHue n kpucramuM3anus. 3aKOH COXPAHEHMs SHEPIUU B TEIUIOBBIX MPOLECCaX.

[IpeobOpazoBanus 2HEpruu B TerioBbIX MarmuHax. KIIJ[ TerniaoBoil ManmmHbl. DKOJIOTHIECKIE
poOJIeMBbI TETIO3HEPT €THKU.

JJleKTPUYeCKUE SABJICHUS

DNeKTpu3alus Tell. OJEeKTpUu4ecKuil 3apsn. JlBa BuIa SJIEKTPUUECKUX 3apsA/IoB. 3aKOH
COXpaHEHUs AIEKTPUUECKOro 3apsaa. dnexkrpudyeckoe noje. Hanpsoxkenne. Konaencarop. DHeprus
ANEKTPUYECKOTO IOJISL.

[ToctostHubIil  anekTpuyeckuii  Tok. Cuina Toka.  DJIEKTPUYECKOE  CONMPOTHUBIICHHUE.
Onektpuyeckoe HamnpspkeHue. [IpoBOJHUKM, AMAIEKTPUKU U TOJYNPOBOJHUKH. 3akoH Oma i
y4acTKa 3JIeKTpUUYecKo 1enu. PaboTa 1 MOITHOCTE 3JEKTPUYECKOTO ToKa. 3akoH Jlxoyns — Jlenna.
[IpaBuna 6e30macHOCTH MpU padOTe C HCTOYHUKAMH JIEKTPUUECKOTO TOKA.

MarHuTHbIE SBJICHUS

[TocrosiHHbIe MarHuThL. B3anmoelictBre MarHuToB. MarautHoe noJie. MarHuTHoOE 1oJie ToKa.
JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

DneKTpOMarHUuTHast MHAYKIUS. DiekTporeHeparop. Tpanchopmarop.

DJIeKTPOMATHUTHBIE KOJ1e0AHNS U BOJHbI

DNEeKTPOMAarHUTHBIE KOJIeOaHMs. DIIEKTPOMATrHUTHBIE BOJIHBL. BIMsSHUE 3MEKTPOMArHUTHBIX
M3JIy4eHHI Ha )KUBbIE OPTaHU3MBI.

HpI/IHI_II/Il'ILI paaruoOCBA3U U TCIICBUACHU.



Cer — anekTpoMarHutHas BojiHa. [IpsmonuHeiiHoe pacnpocTpaneHue ceeta. OTpaxkeHue u
npenomieHue ceera. Ilnockoe 3epkano. JIna3pl. DOKYCHOE paCCTOSIHUE U ONTUYECKAsk CUJIa JIMH3BI.
Ontuyeckue npubopsl. /lucnepcus caera.

KBanToBbBI€ fiIB/1eHUA

Crpoenue aroma. [lnanerapnas mozaenb aroma. KBantoBble nocrynatel bopa. JIuneiuarsie
cnekTpel. ATomHoe siipo. CoctaB atroMHOTO siapa. Saepubie cumbl. Jledext macc. DHeprusi cBsizu
ATOMHBIX s1iep. PainoakTUBHOCTh. METOIbI PETUCTPALIMY SACPHBIX U3IIYYEHUN. SNepHBIE peaKIuu.
SAnepHbit peakTop. TepMosiAepHbIE peaKIUH.

BnusiHue pagvoakTHBHBIX W3IYYEHMH Ha YKUBbIE OpPraHM3MblL. DKOJIOTMYECKHE IMPOOJIEMBbI,
BO3HUKAIOIINE ITPU UCII0JIb30BAHUN ATOMHBIX 3JIEKTPOCTAHIIUH.

Crpoenne u 3BorouMs Beenennoit

['eonienTpruueckas u relvolieHTpudeckas cucteMsl Mupa. dusndeckas npupoaa HeOECHBIX TeN
Conneunoit cuctemsl. [Ipoucxoxaenne ComHeuHoil cucreMbl. Pusmndeckas npupona ConHua u
3B&31. Ctpoenue Beenennoii. DBomronus BeeneHHOT.

Pacnpenesienue y4eOHOIro BpeMeHH, OTBEIEHHOI0 HA U3Yy4YeHHe OT/IeJIbHbIX

pa3/iesioB Kypca OCHOBHOW IIKOJIbI

Paznen Tema Komnnuectso | B Tom uncie B Tom uncie
JacoB 71a00paTOPHBIX | KOHTPOJIBHBIX
pabot pabor
7 kjace
1. Beenenue Ousnka u 4 1 -

(bn31/1qec1<ne MCTObI

U3YYEHUS MIPUPOIbI

2. [TepBoHauanbHBIC CBEACHHS O 7 1 -

CTPOCHHHU BCIICCTBA

3. Bsaumoneiictsue ten 22 4 2

4, JlaBneHre TBEpbIX TE, 21 2 1

JKHUJKOCTEH U Ta30B

5. PaGota u MomtHOCTh. DHEprusl. 14 2 1
Htoro 68 10 4

8 kmacce
1. Temnosnie IBICHUS 28 2 2

2. DNEeKTpUUECKUE SBICHUS. 26 5 1




3. ONEKTPOMAarHUTHBIE SIBJICHHUS. 7 2 0

4, CBEeTOBBIE ABJIIEHUSA 7 1 1
Uroro 68 10 4

9 kiaacc
1. 3aKOHBI B3aUMOJIECHCTBUSA U 40 1 2

JABMIKCHUA TCJI

2. Mexanuveckue KoaeOaHus u 18 1 1
BOJTHBI

3. DNEKTPOMArHUTHOE TIOJIe 20 1 1

4, Crtpoenue aToma ¥ aTOMHOTO 17 2 2

anpa. Mcnose3oBanue

OHCPTUH aTOMHBIX SAJICP

5. CTtpoeHHe U 3BOJTIOIHUS 6
Bcenennoi
Pesepr 1 0 0
Hroro 102 5 5

KonTpoabHbie padoThI

7 knacce
Konmponsnas paboma Nel «Mexanndeckoe apmkenue. Macca tena. [I10THOCTD BeliecTBay
Konmponsnas paboma Ne2 «Cunbi»
Konmponvnasa paboma Ne3 «JlaBnenue TBepabIX TEIN, )KUIKOCTEH U Ta30B»
Konmponsnas paboma Ne4 «Pabota. MomHOCTb. DHEPTrHs»

8ku1ace
Konmponvnasa paboma Nel nio Teme «TenoBsle IBIECHUS
Konmponvnasa paboma Ne2 no teme «/I3MeHeHUE arperaTHbIX COCTOSTHUM BEIIECTBa»
Konmponvnas paboma Ne3 no reme « QJJIEKTPUYECKUE ABJIEHUA»
Konmpononas paooma Ne4 1o teme «CBETOBBIE SIBIICHUS»

9 kJaacce




Konmponsnas paboma Nel «IIpsimonuHeliHoe paBHOMEPHOE U PABHOYCKOPEHHOE
JIBUYKEHUE»

Konumponsvnaa paboma Ne 2 «3aK0HBI COXpPAHEHUSI»

Konmponsnas paboma Ne3 «MexanndecKkue KoJICOaHHs U BOJTHBI. 3BYK»

Konmponvnas padoma Ned4 « IneKTpOMarHuTHOE 110JIE»

Konumponsnan paboma Ne5 «CTpoeHue aroMa U aTOMHOTO sIIpa

JlabopaTtopHbie padoThl
7 kiacc

Jlabopamopnasn paboma Ne 1 «OnipesienieHe IEHBI JEICHUS U3MEPUTEIHLHOTO TPHOOpPay.

Jlabopamopnasn paboma Ne 2 « 3mepeHue pasMepoB MaJIbIX TE»

Jlabopamopnasn paboma Ne 3 «I3mepeHne Macchl Tejla Ha PHIYaKHBIX BECaX»

Jlabopamopnasn paboma Ned «3mepenne oobema Ten»

Jlabopamopnas pavoma Ne 5 «OnpeneneHue MIOTHOCTH TBEPAOTO Tea»

Jlabopamopnasn paboma Ne 6 «'pamynpoBanue NPY>KUHBI U U3MEPCHUE CHIT
JTMHAMOMETPOM,»

Jlabopamopnas pavoma Ne7«I3MepeHre BBITAJKUBAIONICH CHIIbL, TEHCTBYIOIIEH HA
MOTPYKEHHOE B KUAKOCTH TEIIO»

Jlabopamopnasa paooma Ne 8 «BvlsicHeHHE YCTOBUM TJIaBaHUS TEJa B dKUIKOCTH

Jlabopamopnan paboma Ne 9 «BrlicCHEHNE YCIOBUI PAaBHOBECHS phluaray

Jlabopamopnas paooma Ne 10 «Onpenenenue KII/ npu nogbeme Tena no HaKJIOHHOMN
TIJIOCKOCTH.

8kuace

Jlabopamopnas paooma Nel «CpaBHEHUE KOJUYECTB TEIUIOTHI TP CMELIUBAHUU BOJIbI
pa3Hoil TemIiepaTypb»

Jlabopamopnasa paboma Ne2 «I3mepeHue yaenbHOM TEINIOEMKOCTH TBEPAOTO TEla.

Jlabopamopnasa paboma Ne3 «CO0pKa dIIEKTPUIECKON SN U U3MEPEHUE CUIIbI TOKA B €€
Pa3IUYHBIX YUACTKAX)

Jlabopamopnasa paboma Ned «13MepeHrie HalIpsDKEHUS HA Pa3IMYHBIX yU4acTKax
ANEKTPUYECKOU 1enn»

Jlabopamopnas paboma Ne5 «PerynupoBaHue CUIbI TOKa PEOCTATOM

Jlabopamopnas paboma Neb «/I3MepeHre cCONPOTUBIIEHUS IPOBOAHUKA IIPU TIOMOIIU
aMIiepMeTpa 1 BOJIbTMETPay

Jlabopamopnasa paboma Ne7 «3mepenre pabOThl U MOITHOCTH TOKA B JIAMIIE)»

Jlabopamopnan paboma Ne§ «3mepenue KIIJ[ ycTaHOBKH € 31€KTpUUECKUM

HarpeBaTejicm»



Jlabopamopnan paboma Ne9 «3yueHue 31€KTPUUECKOTO JTBUrATENs IOCTOSIHHOTO TOKa (Ha
MOJEIIN )».

Jlabopamopuasa paooma Ne 10 «Ilonyyenre n300pasxeHus IPH TOMOIIH JTUH3BI».

9 kJacc

Jlabopamopnas paboma Nel: «VccnenoBanne paBHOYCKOPEHHOTO ABMKEHUS Tesa 0e3
Ha4yaJIbHOM CKOPOCTU.

Jlabopamopnasn paboma Ne 2 «VccnenoBanue 3aBUCUMOCTH IEPUOJA M YaCTOTHI CBOOOIHBIX
KoJie0aHUI MaTeMaTUYECKOro MasiTHUKA OT €T0 JUTUHBD).

Jlabopamopnasn paboma Ne 3 «V3ydeHue siBICHUS SICKTPOMArHUTHON WHIYKITI.

Jlabopamopnasn paboma Ne 4« VIzyuenue feyeHus sapa aroMa ypaHa 1o TOTOBBIM
dhoTorpadusm».

Jlabopamopnas padoma Ne5 «I3ydeHne TpEKOB 3apSKEHHBIX YACTHUI] IO TOTOBBIM
dhoTtorpadusm».

YuyeOHoO-MeTOANYECKOE O0ecneueHHe Y4eOHOr o nmpeamera

YMK «Duzuxay 7 knacc.

1. ®wusuka. 7 knacc. A.B. Ilepsimkua — M.: Ipoda, 2015.

2. CoOopnuk 3ama4 no pusuke st 7-9 KimaccoB o0meoOpa3zoBaTeabHbIX yupexkaenuid. B.1.
Jlykamuk, B.M. Meiinep, E.B. UBanoBa — [Ipocsemenue, 2015.

3. @wusmka. Pabouas terpaap. 7 kinacc. T.A. Xannanoa; H.K. Xannanos.

4, ®wusuka. Tectrl. 7 xiacc. T.A. Xannanosa; H.K. Xannanos.

5. @wuswmka. J[unakruaeckue matepuansl. 7 kiace. A.E. Mapon; A.E. Mapon

6. @wusmka. COopHUK BOmpocoB U 3amad. 7-9 kmacc. A.E. Mapon; C.B. Ilo3oiickuii; E.A.
Mapou

7. DIEKTPOHHOE MPUJIOKCHHUE K YICOHHKY.

YMK «Duzukay» 8 kracc.

1. ®wusuka. 8 xnacc. A.B. Ilepsimkua — M.: Ipoda, 2015.

2. Coopnuk 3amad no ¢usuke st 7-9 kimaccoB o01eo0pa3oBaTeNnbHbIX yupexaeHui. B.1.
Jlykamuk, B.M. Meiinep, E.B. MBanoBa — IIpocBemenue, 2015.

3. ®wusuka. Tectrl. 8 knacc. T.A. Xannanona; H.K. Xannanos.

4. ®wusuka. [lunaktudeckue marepuainsl. 8§ kinace. A.E. Mapon; A.E. Mapon

5. ®wuszuka. COopHHMK BompocoB U 3anad. 7-9 kmacc. A.E. Mapon; C.B. Ilo3olickuii; E.A.
Mapon

6. DNeKTpOHHOE MPHUIIOKEHHUE K YICOHHKY.

YMK « Quszuxay 9 knacc.




1. ®usuka. 9 xacc. A.B. [lepeimikun; E.M. I'ytauk — M.: [lpoda, 2015.

2. Coopnuk 3amga4d no ¢usuke st 7-9 kimaccoB 00meo0pa3oBaTeNbHbIX yuapexkaeHui. B..
Jlykamuk, B.M. Meiinep, E.B. IBanoBa — IIpocsemenue, 2015.

3. @wusuxa. Tectsl. 9 kimacc. T.A. Xannanosa; H.K. Xannanos.

4. Owusuka. ugakrtudyeckue marepuansl. 9 kinacc. A.E. Mapon; A.E. Mapon

5. ®wusuka. CoopHUK BOompocoB W 3amad. 7-9 xmacc. A.E. Mapon; C.B. Ilo3zoiickuii; E.A.
Mapon

6. DNeKTpOHHOE MPHIOKEHHE K yICOHHKY.

Jumepamypa onsa yuumens

Ocnosnas tumepamypa

1. ®wusuka. 7-9 xnaccel: paboune nporpammsl o yueonukam A.B. Ileppiukuna, E.M.
I'yrauk / aBT.-coct. I'.I". TemokoBa. — Bonrorpan: Yuurens, 2014. — 82 c.

2. Pabougas mporpamma no ¢usuke. 7 kiacce / Coct. T.H. Cepruenko. — M.: BAKO, 2014. —
48 c. — (Paboumne mporpammei).

3. CoOopnuk 3am1a4d 1o ¢usuke Uit 7-9 KiaccoB 00meo0pa3oBaTeNbHBIX yapexkaeHui. B.U.
Jlykamuk, B.M. Meiinep, E.B. BanoBa — [Ipocsemenue, 2015. — 224 c.

4. E.A. Mapon OnopHble KOHCIIEKTBI M pa3HOoypoBHeBbIe 3amanus / E.A. Mapon — CaHKT-
[TerepOypr,-2007. — 88c.

5. Tomoa U.B. ®usmuka 7 xmacc. Kontponsasie padotst B8 HOBOM dopmare. — M.:
«nTtennext-Lientp», 2012. — 88 cTp.

6. Mapon A.E. Koatponsasie paboTsl 1o pusuke: 7, 8, 9 ki1.: k. 1y1st yuutens / A.E. Mapomw,
E.A. MapoHn. — 7-e uzn. — M.: [Ipocsemenue, 2007. — 79 c.

7. ®wusuka 7 knacc. Meroaudeckoe nocooue k yueonuky Ilepsimkuna A.B. ®I'OC, 2015.

8. [Ilpomexyrounas arrecranms. Puszmka 7 — 9 wmacc. ®I'OC.O.U. Jlebenea, W.E.
I'ypenkas. -M.: BAKO, 2013.

Jumepamypa ona yuauwguxcs

Jlumepamypa ons 7 Knacca

1. ®wusuka. 7 xnacc. A.B. Ilepeimkua — M.: Ipoda, 2015.

2. COopHuK 3a1a4 1o (usuke a1 7-9 knaccos oOmieoOpa3oBaTenbHbIX yupexaeHuil. B.U.
Jlykamuk, B.M. Melinep, E.B. IBanosa — IIpocsemenue, 2015.

3. E.A. Mapon OnopHble KOHCIIEKTbI U pa3HOypoBHeBbIe 3afanus / E.A. Mapon — CaHkT-
ITetepOypr,-2007. — 88c.

4. DnexTpoHHOE NPUIOKEHHE K YUeOHUKY

Jlumepamypa ona 8 knacca




1. ®usuxka. 8 xmacc. A.B. Ilepeimkun — M.: [Ipoda, 2015.

2. Coopnuk 3amga4d no ¢usuke st 7-9 kimaccoB 00meo0pa3oBaTeNbHbIX yuapexkaeHui. B..
Jlykamuk, B.M. Meiinep, E.B. UBanosa — IIpocsemienue, 2015.

3. E.A. Mapon OmnopHble KOHCIIEKTHI U pa3sHOypoBHeBbIC 3amanus / E.A. Mapon — CaHKT-
[etepOypr,-2007. — 88c.

4. DJEeKTpOHHOE NMPHUJIOKEHUE K YUEOHUKY

Jlumepamypa oisa 9 knacca

1. ®wusuka. 9 xnacc. A.B. Ilepsimkun; E.M. I'ytauk — M.: [Ipoda, 2015.

2. Coopnuk 3am1a4d 1o usmke st 7-9 KimaccoB 00meo0pa3oBaTeNbHBIX yapexkaeHuid. B.M.
Jlykamuk, B.M. Metinep, E.B. 1BanoBa — IIpocsemenue, 2015.

3. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypoBHeBbIe 3ananus / E.A. Mapon — CaHkT-
[etepOypr,-2007. — 88c.

4. DJeKTpOHHOE MPHUJIOKEHNE K YUeOHUKY

Humepnem-pecypcut

Hazsanwue caiita nian
Conepxanue Anpec

CTaTbu

http:www.ivanovo.ac.ru

/phys

Karanor CCBLIOK Ha | DHOUKIONEAUN, ONOIHOTEKH,

pecypchl 0 pu3HNKe CMMU, By3bl, HAyYHBIE
OopraHu3anum, KoHQepeHINH U
Ap.

15 oOyuarommx mporpamm 1o

becrutataeie  oOyuwarorue http:www.history.ru/fre

MPOrpaMMsbl M0 (U3HKe

Pa3IUYHbBIM pa3jenaM QU3uKu

eph.htm

JlaGopaTopHble pabOTHI IO

Buprtyanbsabie 1abopatopHbie

http:phdep.ifmo.ru

¢busuke paboTsl. BupTyanbHbie

JIEMOHCTpAIHH

IKCIIEPUMEHTOB.
AHMManus ¢busnueckux | TpexMepHble aHUMAIIUH K http:physics.nad.ru
HPOLIECCOB BU3yaIH3aIus 1Mo (hu3mKe,

COIIPOBOKAAOTCA
TCOPCTUICCKUMHU

0O0BSCHEHUSMU.

dusnyeckas YHIUKIONE U

CrpaBo4HO€E U3JaHUE,
coJiepaKallee CBEJCHHUs 10
BCEM 00J1aCTSM COBPEMEHHOM

dusuku.

http://www.elmagn.chal

mers.se/%7eigor



http://www.ivanovo.ac.ru/phys
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
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