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IHosicHuTEALHAA 3aNMHCKA

HcxoaHpiMu JOKYMEHTaMHU JIJIsl COCTaBiIeHUsT pabouell mporpaMMbl SBHIIUCH:
Pabouas nporpamma kypca ¢usuku 11 kmacca pazpaboraHa B COOTBETCTBUHU C:

»  ®enepanbHbIM 3ak0HOM Poccuiickoit @enepanuu ot 29 nexadps 2012 r. Ne273-d3 «O6
obpaszoBanunu B Poccuiickoii @enepaumny;

+ ®depaepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHEro o0IIero oopa3oBaHusl,
YTBEPKJCHHBIM MpHKa3zoM MunucrepcTBa oopasoBanus u Hayku PO ot 17.05.2012 Ne 413 ¢
W3MEHEHUSMH, YTBEP)KICHHBIMU MTpuKa3zoM MunoOpHayku Poccun ot 31.12.2015 1. Nel1578;

» IIpumepHoit ocHOBHOI 00pa30oBaTENLHON MPOTrpaMMOi CpeHEro 001Iero oopa3oBaHus

*  OcHOBHOI 00pazoBaTENIbHON MPOrpaMMOii cpeiHero o0IIero 00pa3oBaHus MyHHUIIUIIAIEHOTO
Ka3eHHOro 001eo0pa3oBarensHOro yupexkaenus «IloaropHoBckas cpeansis 001meodpazoBaTeIbHas
LIKOJIay;

*  Vyeonsmm mianom MKOVY «lloaropnosckas COLL;

* Tlomoxxenuem o padoueit mporpamme MKOVY «Iloaroprosckas COILL»;

» IIpumepHOii mporpamMmMoii cpeiHero oomero oopazoBanus no GU3MKe;

* IIporpammsl cpeaHero oOriero oopazoBanus Mo GpU3MKe K KOMIUIEKTY yueOHUKOB «Pusuka, 10-11»
aBTopoB I'.5l. Msakumes, b.b. Byxosnesa, H.H. Cotrckoro — 6a30Bbl1ii 1 mpouibHbBII ypoBHH. ABTOD
nporpaMMmsbl — I'. SI. Mskumes. (IIporpaMMel 115 06111€e00pazoBaTenbHbIX yupexaeHui. dusuka.
Actponomus .7- 11 k1. / coct. B.A. KopoBuH, B.A. Opros. — M.: lpoda, 2011 rox.)

PaGouas mporpamma oOpHEHTHpPOBAHA Ha HCIIOJIb30BaHWE YydeOHWKa: - Pm3mka 11 kmacc.
Knaccuueckuii kxypc (aBroper I'. f. Msakumes, b. b. byxosnes, H. H. Cotckuii), u3gareiabcTBa
«ITpoceernienue»

Pabouast mporpamMma paccunTana Ha 68 4acoB (2 yaca B HEJIEIIO).

[Iporpamma peanu3syercs ¢ ucnoiab3oBaHueM obopynoBanus Llenrpa «Touka poctay.

Heaun u 3axa4m 00y4yeHus

Nzydenne pus3nku Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHus HANIPABICHO HA JOCTHKCHHE
CIIEYIOIIUX LIeTeH:

- OCBOCHUC 3H3HPII>1 (0] (1)YHZ[aMCHTaJ'IBHI)IX (1)I/ISI/I‘ICCKI/IX 3aKOHaX U HpI/IHHI/IHaX, JIC)KAIInX B OCHOBEC
COBpEeMEHHOM (pU3MUecKoi KapTHHBI MUpa; HAauOO0JIee BaKHBIX OTKPBITHIX B 007acT (DU3MKH, OKA3aBIINX
onpenenmomee BJIINAHHUC HA paSBI/ITI/Ie TEXHUKHU U TCXHOJIOTHUH, METOdaX Haquoro IIO3HAHUA HpHpOI[I)I;

- OBJIaJICHUE YMEHUSMHU MTPOBOAUTH HAOIIOICHNUS, TUIAHUPOBATh U BBIMOIHITH SKCIIEPUMEHTHI, BBIIBUTATh
THUITIOTC3bI U CTpOI/ITB MOACIIN, HpI/IMeHHTB HOJ'Iy‘IeHHI)Ie 3HAHUA 110 q)HBI/IKC JJIA 06’I7$ICHGHI/I$I pa3H006pa3HHx
(bu3MYECKUX SIBJICHUN U CBOWCTB BEIIECTB; MPAKTUYECKOTO UCTIONb30BaHMS (PU3NUECKUX 3HAHUIA; OI[CHUBATh
JIOCTOBEPHOCTH €CTECTBEHHOHAYUYHON WH(MOpMAINH;

- pa3BUTHE NTO3HABATEILHBIX HHTEPECOB, NUHTENIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B MpoIiecce
MpUOOpETEeHNUs 3HaHUH MO (PU3HUKE C UCIIOJIB30BAHNEM PA3JIMYHBIX HICTOYHUKOB HH(OpMALIUU U
COBpPEMEHHBIX HH(POPMAITHOHHBIX TEXHOIOTHIA,

- BOCIIUTAHUC y6e)KI[eHHOCTI/I B BOBMOXHOCTH ITO3HAHUS 3aKOHOB HpI/IpOI[BI 1 UCITOJIb30BAHUA
JOCTHXKEHHUH (PU3UKK Ha 0Jaro pa3BUTHS YEIOBEYECKOM IMBUIN3ALMN; HEOOXOAMMOCTH COTPYAHHYECTBA B
HpOIIGCCG COBMCECTHOI'O BBIIIOJTHCHUA 3a/1a4, YBa)KI/ITCJ'H)HOFO OTHOIICHUS K MHCHUIO OIIIIOHCHTA HpI/I
00CYyKIeHIH MPOOIeM €CTEeCTBEHHOHAYYHOTO COJIEPKAaHUS; TOTOBHOCTH K MOPAJIbHO-ITHUECKOH OllEHKE
WCIIOJIB30BAaHNs HAYYHBIX JOCTHKEHUW, YyBCTBA OTBETCTBEHHOCTH 32 3AIUTY OKPYXKAIOIIEH CPEIbl;

- HCIIOJIb30BaHKE TPHOOPETEHHBIX 3HAHUI U YMEHHH JUTsI pEIICHUS TPAKTUIECKHUX 33/1a4 MOBCETHEBHOMN
KU3HH, 00eCTIeueHHs 0€30MacHOCTH COOCTBEHHOM JKM3HHU, PAIIMOHATIEHOTO TTPUPOIOTIONB30BAHMS U OXPAHBI
OKpY>KarollEeu Cpeibl.

OcHoBHBbIE 33/]aul JAHHON POTPaMMBbI:

- YMCHUA CaMOCTOATECIBbHO n MOTHUBHPOBAHHO OpTraHHu30BBIBATECBOIO ITO3HAaBaTCIbHYIO
JACATCIIBbHOCTD (OT IMMOCTAHOBKH J10 IMOJYUYCHHUA U OUCHKH pGSYJ'II)TaTa);



- YMEHHUS HCIIOJIb30BATh3JIEMEHThl MPUUYUHHO-CIEICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHAJIBLHOTO
aHallM3a,  OMpEAeNsATh  CYIIHOCTHBIE  XapaKTePUCTHKH  H3Y4aeMoro  OObBeKTa,  pa3BepHYTO
000CHOBBIBAaTHCYKJICHHSI, JaBaTh ONPEIEICHNUs, IPUBOJUTHI0KA3aTEIbCTBA;

- YMEHHUS UCIOIb30BATbMYJIbTUMEIUHHBIXPECYPCHI U KOMIBIOTEPHBIC TEXHOJIOTHHU 11 00pabOTKU U
IIpE3EHTALMH PE3YJIbTATOB [103HABATEIBHON U MPAKTUYECKOM EATEIBHOCTH;

YMEHMSI OLICHMBaThb M KOPPEKTHPOBATHCBOE IIOBEJIEHUE B OKPYXKAIOLIEH Cpeze, BBIIOIHATh
9KOJIOTMYECKHE TPeOOBaHUS B MPAKTUYECKOM NESTEIIbHOCTH U MOBCEIHEBHOM JKU3HH.

- IIOHUMAaTh BO3PACTAIOIIYIO POJbHAYKH, YCHJICHHE B3aMMOCBSI3M U B3aUMHOI'O BIIMSHHS HAayKU U
TEXHUKH, TPEBPAIICHUS HAYKH B HETOCPEACTBEHHYIO NPOHM3BOIUTEIFHYIO CHIIy OOIIECTBa, OCO3HABAThH
B3alMO/ICIICTBHE YEJIOBEKA C OKPYKAIOIIEH CPe10il, BOSMOXKHOCTHU U CIIOCOOBI OXpaHbl IPUPOJIBI;

- pa3BHMBAThIIO3HABATENIbHbIE  MHTEPECHIM  HMHTEUICKTyalbHbIE  CIHOCOOHOCTHB  IpoIecce
CaMOCTOSITENILHOTO TMPUOOpeTeHHusT (PU3MYECKHX 3HAHUK C HCIOJIB30BAHUEM PA3JIMYHBIX HCTOYHHKOB
uHpOpMalKy, B TOM YHCII€ KOMIBIOTEPHBIX;

- BOCIMTHIBaTbYOEXKIEHHOCTh B IO3UTUBHOW pONM (PU3MKH B KU3HU COBPEMEHHOIO OOLIECTBa,
IIOHMMaHHE NEPCHEKTHB Pa3BUTHs SHEPreTUKU, TPAHCIIOPTAa, W JIp.; OBJIAAEBATh YMEHHSIMH INPUMEHATh
IOJTyYEHHbIE 3HAaHUAJIA MOIY4YE€HUS] pa3HOOOpa3HbIX (PU3HMUECKUX SBICHUN;

- HNPUMCHATHL IOJYYCHHBIC 3HAHUA W YMCHHUA IJid 0€e301IacHOro HUCIIOJIB30BaHUABCHICCTB H
MEXaHU3MOB B 6I)ITy, CEIBCKOM XO03SICTBE B IMPOU3BOACTBEC, pCHICHUA NPAKTUYCCKUX 3a/1a4 B HOBCGI[HCBHOﬁ
YKU3HU, IPEAYNPEKICHUS ABICHUN, HAHOCSIINX BPE 3J0POBBIO UEJIOBEKA U OKPYKAIOILIEH Cpelie.

IIporpamMa HampaBieHa Ha PEAIU3ALUI0 JMYHOCTHO-OPUEHTUPOBAHHOIO, JAEATENIBHOCTHOTO,
IPOOJEMHO-TIOUCKOBOIO  MOAXOJ0B; OCBOCHHME YyYallUMHUCS HHTEIUIEKTYaJIbHOM W MPaKTHYECKOH
NesITebHOCTH.

IInanupyemMsble npeIMeTHbIE Pe3y/JIbTAThI

B pesyabrare nzydyenus yue6Horo npeamera «®@u3nka» Ha ypoBHeE CpeIHero o01mero o0pa3oBaHus:

BbinyckHUK Ha 6a30BOM YPOBHE HAYYHUTCH:

—  JIEMOHCTPUPOBATh Ha MpUMEpax poib U MeCTO (U3UKH B (OPMHPOBAHWU COBPEMEHHOW HAYYHOMU
KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUMH, B IPAKTUUECKON AEATEIbHOCTH JII0IeH;

—  JEMOHCTpPUpOBaTb Ha IMpUMEpPax B3aUMOCBA3b MEXAY (PU3MKON U JPYIrMMH E€CTECTBEHHBIMU
HayKaMu;

—  YCTaHaBIHMBATh B3aHMMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUN W NMPUMEHITH OCHOBHBIC (PM3UYECKHE
MOJIEJIN AJISl UX OIUCAHUS U OOBICHEHHUS;

—  HUCHOJB30BaTh MHPOpMANUIO (PU3UYECKOTO COAEpN AaHUS MPU PEHICHUH Y4YeOHBIX, MPAKTUYECKHX,
INPOEKTHBIX W MCCIENOBATENbCKUX 33734, WHTErpUpys HHPOPMALMIO M3 Pa3IMYHBIX HMCTOYHHKOB U
KPUTHYECKH €€ OLICHUBAs;

—  pasnauuaTh M yMETh HCIOJIb30BaTh B YyU4E€OHO-MCCIIEIOBATENbCKON AEATEIbHOCTH METO/bl HayYHOI'O
no3HaHus (HaOII0/IeHKE, ONMCAaHUE, U3MEPEHNE, SKCIIEPUMEHT, BBIABUKEHHUE TMIIOTE3bl, MOAECIUPOBAHNE U
1p.) 1 GOpMBI HAYYHOTO 1MO3HAHMS ((aKThl, 3aKOHbI, TEOPHH), IEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO
B HayYHOM I103HaHUU;

— TPOBOAMTH MpPSIMbIE M KOCBEHHBIE H3MEHEHHs (U3NYECKUX BEIMYMH, BBIOUpAs H3MEpHUTEIbHbIC
pUOOPHI C Y4ETOM HEOOXOIUMONM TOUHOCTH U3MEPEHNUH, TUIAaHUPOBATh XOJ1 U3MEPEHUH, 110JIydaTh 3HAUEHUE
M3MepsIeMOM BETMUUHBI M OLIEHHBAaTh OTHOCUTEIbHYIO TIOIPEIIHOCTh MO 33JJaHHBIM (hopMyram;

—  IPOBOAMTH HCCIIEIOBAHUS 3aBUCUMOCTEN MEXAY GU3NUECKUMHU BEIMUMHAMU: TIPOBOIUTH U3MEPEHUS
U ONPENENATh Ha OCHOBE MCCIEN0BAaHUS 3HAUYEHUE NAapaMETPOB, XapaKTEPU3YIOUINX JTaHHYIO 3aBUCHMOCTb
MEX1y BEJIMYUHAMMU, U JIeJIaTh BBIBOJ] C YYETOM MOTPEUTHOCTH U3MEPEHHI;

—  HCIONIb30BaTh Ui OINHUCAHUS XapakTepa NpOTeKaHHs (U3UYECKUX MPOIEeccoB (uznueckue
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEKIY HUMU;

—  HCIIOJIB30BATh JJIS ONMCAHMS XapaKTepa MPOoTeKaHus (PU3NYECKUX MPOIECCOB (PU3NUYECKUE 3aKOHBI C
Y4eTOM IpaHMI] UX IPUMEHUMOCTH;

—  pelaTh KaueCTBEHHBIE 33Jaud (B TOM UHUCIIE M MEXIPEAMETHOIO XapaKTepa): UCIOJIb3Yys MOJEIH,
¢busznyeckne BeIMYMHBI M 3aKOHBI, BBICTpAUBaTh JIOTMUECKH BEPHYIO IEMOYKY OOBSICHEHUS
(Toxa3aTenbCTBA) MPEATIOKEHHOTO B 3a/1a4e Ipoliecca (SIBICHHS);

—  pelaTh pacyeTHbIE 33Ja4yd C SBHO 33JaHHON (PM3NYECKON MOJENbIO: HA OCHOBE aHAJIM3a YCIOBHS
3aJjaud BBLACTATh (DPU3MYECKYI0 MOJeNb, HAXOAWUTh (U3MUECKUE BEIMYMHBI M 3aKOHBI, HEOOXOAMMBIE U
JIOCTATOYHBIE JUIS €€ PELIEHUs], TIPOBOIUTH PacyeThl U MPOBEPATH MOJTyUYEHHBIH PE3yabTaT;



—  YYMUTHIBATh I'PAHUIIBI IPUMEHEHUS M3YYEHHBIX (PU3UUYECKUX MOJENEH MpH pemeHud GU3NYeCKUX M
MEXIPEIMETHBIX 3a/1a4;

—  HCIOJIb30BaTh HMH(POPMALMIO M TNPUMEHATH 3HAHUSA O MPUHIOUNAX padoThl M OCHOBHBIX
XApaKTepUCTUKAX M3YYEHHBIX MallUH, HOPUOOPOB M JPYTUX TEXHUYECKUX YCTPOWCTB MJIsl pEIleHUs
IIPAKTUYECKUX, YIEOHO-UCCIIEN0BATENbCKUX U IPOEKTHBIX 33/1a4;

—  HCIOJIb30BaTh 3HAHMA O (U3MUECKUX OOBEKTaX W IpoleccaXx B IOBCEJIHEBHOM KHU3HM JUIs
obecrieyeHrs: 0€30MacHOCTH TpH OOpalmIeHHH ¢ NpUOOpaMH W TEXHUYECKHMH YCTPOWCTBAMH, JJIs
COXPAHEHMs 370pPOBbsS U COOJIOACHUS HOPM SKOJIOTMYECKOrO IOBEIEHHUS B OKpYXawlled cpene, A
IIPUHATUS PEUICHUH B IOBCEIHEBHOM KU3HU.

BbinmyckHUK Ha 0230BOM YPOBHE IOJIY4YHT BO3MOKHOCTD HAYYHThCH:

—  TIOHUMATh U OOBSICHATH HEIOCTHOCTh (PU3NYECKON TEOPHH, PA3INYATh TPAHHIIBI €€ TPUMEHUMOCTH H
MECTO B psAY APYIUX (GU3NYECKUX TEOpUil;

— BJIAJIETh IIPUEMaMH IIOCTPOCHMSI TEOPETUYECKUX JOKA3aTeNbCTB, a TaKXKe IPOrHO3UPOBAHMS
0coOeHHOCTEH MpoTekaHus: (U3NYECKUX SBICHUI M MPOLIECCOB HAa OCHOBE MOJYYEHHBIX TEOPETUYECKUX
BBIBOJIOB U JI0KA3aTENIbCTB;

—  XapakTepu30BaTb CHUCTEMHYIO CBA3b MEXKIY OCHOBOIOJATalOIMMU HAYYHBIMH IIOHATHSAMMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, 110JI€), ABM)KEHUE, CUJIA, SHEPTHUS;

—  BBIABUIaTh TMIOTE3bl HA OCHOBE 3HAHUSA OCHOBOIIOJATAIOUIMX (U3NYECKUX 3aKOHOMEpPHOCTEH U
3aKOHOB;

—  CaMOCTOSITEIbHO IIAHUPOBATH U MPOBOAUTH (PU3NUECKUE IKCIIEPUMEHTHI;

—  XapakTepu30BaTh IJI00ATBHBIE IPOOJIEMBI, CTOSAIIUE MEpel, YEIOBEYECTBOM: DHEPreTUYECKHE,
CBIPbEBBIE, IKOJIOTHUECKUE, — U POJIb (PU3UKH B PELICHUU TUX MPOOIIEM;

—  pemiath MPaKTUKO-OPUEHTHPOBAHHBIC KAYECTBEHHBIC M pacdyeTHbIC (PU3UUYECKHE 3a]1a4d C BHIOOPOM
¢bu3n4ecKoil MoJieNn, UCHOJb3Ys HECKOIBbKO (PU3NUYECKUX 3aKOHOB WM (POpMYJI, CBA3BIBAIOIIUX M3BECTHBIC
¢bu3nvecKre BEIMINHBI, B KOHTEKCTE MEKIPEAMETHBIX CBSI3€H;

—  OOBACHATH NPUHLMIIEI PAOOTHI U XapaKTEPUCTUKU M3YYEHHBIX MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

—  OOBACHATH YCIOBUS NPUMEHEHUS (PU3NYECKUX MOJEICH MpH peleHNH (PU3MUECKUX 3a1a4, HAXOIUTh
aJIeKBaTHYIO IPEJUIOKEHHOM 3ajade (U3MYECKyl0 MOJENb, paspelarb I[po0iieMy KaKk Ha OCHOBE
UMEIOIUXCS 3HAaHUM, TaK ¥ IPU IOMOIIY METO/I0B OLIEHKH.

Conep:xanue yueOHOro npeamera.

OCHOBBI SJIEKTPOINHAMUKHA

Jlemoncmpayuu:

B3anMoaeincTBHENIPOBOTHUKOB C TOKOM.
OneItdpcerena.

JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
MarauTHO€E 1oJIe MPSIMOTO TOKA KAaTYIIKHA C TOKOM.
OTKJIOHEHUE IEKTPOHHOTO MyYKa B MAarHUTHOM TTOJIE.
DNEeKTpOMarHUTHAsIMHYKIUS.
MarauTHOENOJIETOKACMEIIICHUS.

NogakrwnpE

l. MarauTHoe moJie

B3anmopencTere TOkoB. BEKTOp MarHUTHON MHAYKIUH. JINHUA MarHUTHON UHAYKIUU. Moayiib
BEKTOpa MarHUTHOM MHAYKIUU. Cuina AMiiepa. DieKTpoMarHuTHeIe mpuOopsl. [Ipumenenne 3akoHa



Awmrniepa. ['pomkoroBoputens. JleficTBe MarHUTHOTO TOJIS Ha IBWXKyLuiics 3apsia. Cuna JlopeHna.
MarauTHEIE CBOVICTBA BEIISCTBA.

@poumanvras 1abopamopuas paboma:
1. HaGmoaeHue AeWCTBHUS MArHUTHOTO TOJIS HA TOK.

1. DJIeKTPOMArHUTHASI MHAYKIUSI

OTKpBITHE 3JEKTPOMAarHUTHON MHAYKIMHU. MarHUTHBIN MOTOK. HanpaBnenue HHAYKIIMOHHOTO TOKA.
[IpaBusno Jlenna. 3akoH 3eKTpoMarHUTHOM MHAYKIMHU. BuxpeBoe snekrpuueckoe nose. 31C unaykuuu B
JOBUKYIIMXCA TPOBOJHUKAX. OJeKTpoauHamudeckuil MukpodoH. Camoumnaykuusa. MHIYKTHUBHOCTS.
DHeprusi MarHUTHOTO MOJIsl TOKA. DJIEKTPOMArHUTHOE TOJIE.

@poumanvras 1abopamopuas paboma:
2. U3ydenue sBJICHUS JIEKTPOMATHUTHON HHIYKIIHH.

KOJIEBAHMSA U BOJIHbI

Jlemoncmpayuu.
8. MarHuTHOeB3aNMO/ICHCTBUETOKOB.
9. OrtkJIOHEHHE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM TOJIEM.
10. MarauTHas3anuch3BYyKa.
11. 3aBucumocth D/IC UHAYKIMH OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TIOTOKA.
12. CBOOOAHBIEATEKTPOMATrHUTHBIEKOICOAHHMS.
13. OcuumiorpamMmmanepeMeHHOT0TOKa.
14. I'enepaTopnepeMEeHHOT OTOKA.
15. UznydeHue u npueM 3JIeKTPOMArHUTHBIX BOJIH.
16. OrpakeHre U TPEIOMIICHHE ICKTPOMArHUTHBIX BOJIH.

[1l.  Mexannuyeckue Kosie0aHusA
CBoOO/HBIE W BBIHYXJCHHbIE KojeOaHus. YCIOBHUS BO3HHMKHOBEHHS CBOOOIHBIX KOJIeOaHUIl.
Maremarnuecknii MasaTHUK. [luHamuka kosjeOatenbHOro ABMkeHUs. ['apMmoHuueckune kosiebanus. daza
konebOanuii. IlpeBpalieHue »HEPruM MpPU TAPMOHUYECKUX KoleOaHUsX. BuIHYXKIeHHbIE KoJIeOaHUs.
Pe3onanc. Bo3aeiictBue pesonanca u 6opbn0a ¢ HUM.

@ponmanvrasn 1abopamopHasn paboma:
3.  Ompenenenne yckopeHusi CBOOOHOTO MaACHUs MTPH MOMOIIY MasTHHUKA.

IV.  DjekTpoMarHMTHbIE KOJIeOaHUS

CBoOosHbIE ¥ BBIHYXKJEHHBIE AJIGKTpOMarHuTHble Konebanusa. KomeOaTenbHBIH — KOHTYD.
[IpeBpameHre SHEpPruM NpU AIEKTPOMArHUTHBIX KOJIEOaHMSIX. AHAJIOTHUS MEXAYy MEXaHWYECKUMH H
AJIEKTPOMArHUTHBIMH KOJIEOAHUSMHU. Y PaBHEHUS, ONHKCBHIBAIOILINE MPOIECChl B KOJEOATENTbHOM KOHTYpE.
Ilepuon cBOOOAHBIX 3NEeKTpUuYeCKUX KosieOaHuM. [lepeMeHHBIN BJEKTpUYECKM TOK. AKTHBHOE
COINpoTHBIIeHUE. JlelicTByIOINE 3HAUYEHUS CUJIbl TOKA M HanpspkeHus. KoHaeHcaTop B LieM NEPEMEHHOIO
Toka. Karyika HHIyKTUBHOCTH B LIENU NIEPEMEHHOro Toka. Pe3oHaHc B anekTpuyeckoil uenu. I'eneparop
Ha TpaH3ucTope. ABTOKOJIEOAHHS.

V. IIpousBoacTBo, nepenaya M HCHOAb30BAHNE IEKTPHYECKON IHEPrUH
['enepupoBanue snexkTpuyeckoil sHepruu. Tpanchopmaropsl. IIpou3BOACTBO M HCNONB30BaHHE
anekTpuueckoit sHepruu. [lepenaua snexTposneprun. IPpPeKTrBHOE NCIOTB30BAHUE IIEKTPOIHEPTHH.

VI. MexaHu4yecKHe BOJHBI
BonnoBele sBnenus. PacnpocTtpaneHue mexanuueckux BodH. JlnnHa BOdHBL. CKOpPOCTH BOJIHBI.



YpaBHeHHE rapMOHUYECKOH Oeryiieit BoiaHbl. PacnpocTpaHenne BOJIH B YIPYTHX CpeAax. 3ByKOBBIE BOJIHBI.

VIl. DjekTpoMarHMTHbIE BOJTHBI

Yro Takoe 3IEKTPOMArHUTHAs BOJHA. DKCIIEPUMEHTAIbHOE OOHAPYKEHUE 3JIEKTPOMAarHUTHBIX BOJIH.
[110THOCTH MOTOKA 3JIEKTpOMAarHUTHOro u3nydeHus. M3oOperenue paguo A. C. IlonossiM. IlpuHuuie
panuocBs3u. Moaynsauus U aerektupoBaHue. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH. PacnpocrpaHeHue
panuoBonH. Pannonokanus. Ilonste o teneBunenue. Passutue cpeacTs cBA3H.

OIITUKA
Jlemoncmpayuu:
17. Untepdepennusicpera.
18. JIludpakmusceera.
19. ITony4yenue criekTpa ¢ HOMOIIBIO IPU3MBI.
20. Ilonyyenwue criekTpa ¢ MOMOIIBI0 TUGPAKIIUOHHOMN PEIIETKH.
21. lonsipuzanusceera.
22. IlpsmonuHeHOe pacpOoCTpaHEeHUE, OTPaKEHUE U MTPEIOMIICHUE CBETA.
23. OnTHYecKuenpudopsI.
24. TTonmy4yeHnEen300paKCHUSUTMH30M.

VIIl. CgBeroBbie BOJHBI

Cxopoctsb cBeta. [Ipunuun ['toiirenca. 3akoH oTpakeHus CBeTa. 3aKOH MpeaomiieHus ceeta. [lonHoe
orpaxenue. Jlunza. [loctpoenne nzobpaxenus B jmH3e. DopMysia TOHKOW JIMH3BI. YBEIMYCHUE JTUH3HI.
Hucnepcus cBera. Unrepdepennns mexanndeckux BoyiH. MHTepdepenuus ceera. Hekoropbie mpruMeHEeHUs
uaTeppepenimn. Judpakmus mexanndecknx BonH. Jludpakums ceera. JudpaxmponHas —pemieTka.
[Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cBera. [lonepeyHOCTh CBETOBBIX BOJH M 3JIEKTPOMArHUTHAS
TEeopus CBETA.

Dponmanvuvle 1abopamopHvle pabombi:

W3mepenue nokasatelis IpeloMIICHUS CTEKIIa;

Omnpenenenne ONTHYECKON CHITBI U (POKYCHOTO PACCTOSIHUSI COOMPAFOIIEH JTMH3BL;
Habmtonenue unrepdepeHunu u qudpakium.

N3mMepenne 1JIMHBI CBETOBOM BOJIHBI.

No O N

1X. DJieMeHThI TEOPUH OTHOCHTEILHOCTH

3aKOHEI QJICKTPOAWMHAMHUKU W MPUHIUIT OTHOCHUTCIIBHOCTH. HOCTYJ'IaTI)I TCOpPHUHU OTHOCUTCIIBHOCTH.
OTHOCUTENBHOCTH OIHOBPEMCHHOCTH. OcHoBHbBIC CICACTBHUA H3 IOCTYJIATOB TCEOPUHU OTHOCHUTCIBHOCTH.
DJIeMEHTHI peﬂﬂTHBHCTCKOfI JUHaMUKH.

X. H3iyuyeHne u crieKTpbl

Bunet msnydenuid. VMcrounuku cera. CnekTpbl M CHEKTpalibHble ammaparbl. Buuabl crekTpos.
CnexrpanbHblil aHanu3. MHppakpacHoe U yiabTpaduosieroBoe usinydeHue. PentreHoBckue syuu. Illkana
9JIEKTPOMATrHUTHBIX U31y4YEHUN.

@ponmanvrasn 1abopamopHasn paboma:
8.  HaOmroneHue CIIONIHOTO M TUHEHYATOTO CIIEKTPOB.

KBAHTOBAS ®U3UKA
Jlemoncmpayuu:
25. ®otorhdexr.
26. JInHeH4yaThleCIEKTPbIM3ITYYCHHSL.
27. Jlazep.
28. CUeTUYNKNOHU3UPYIOIIMXYACTHII.



Xl.  CBeToBble KBAHTHI

®dotorpdexr. Teopus dortodddexra. Dotonsl. I[Ipumenenne Qororddexra. [laBneHue caera.
Xumuueckoe neiicteue csera. @ororpadusi.

XIl.  ArtomHuas ¢u3zuka

Crpoenne atoma. OnbiTel Pesepdopaa. KBantoseie nocrynatsl bopa. Moaens aroma Bogoposaa mo
bopy. Tpynunoctu teopun bopa. KBantoBas mexanuka. Jlazepsr.

XIll. ®u3zuka aToOMHOro0 sApa

MeToap! HaOIIOICHHS ¥ PETHCTPALIMU 3JIEMEHTapHBIX YacTull. OTKpPBITHE PaIMOAKTUBHOCTH. AJbda-
, 0eTa- W raMma-usnyudeHus. PajanoakTuBHbIE MpeBpallleHus. 3aKOHbI paJMoakTUBHOTO pacnazga. [lepuon
nonypacnaaa. M3oromnel. OTkpeiTHE HeWTpoHa. CTpOeHHE aTOMHOTO sipa. fepHble CUIIbl. DHEPrus CBS3U
aTOMHBIX snep. SnepHsle peakuuu. Jlenenue snep ypana. LlenHsble snepHble peakuuu. SnepHbId peakTop.
Tepmosnepnble peakuuu. IIpumenenue saepHod sHepruu. IlomydeHue paguoOaKTUBHBIX HM30TOIOB M HX
IpuMeHeHue. bruonornyeckoe AecTBUE PaIMOAKTUBHBIX U3JIYy4EHUI.

®@ponmanvras 1abopamopHasn paboma:
9.  N3ydeHue TPEKOB 3apsHKEHHBIX YaCTHII.

XIV. DaeMeHTapHbIe YacTHIII
Tpwu 3Tana B pa3BUTUU (U3UKH FIEMEHTAPHBIX YacThll. OTKPBITHE TTO3UTPOHA. AHTUYACTHUIIHI.

ACTPOHOMMUA

XV. ConHeyHasa cuctema

Buaumbie nBrkeHust HEOECHBIX Tel. 3aKOHbI ABMkeHUs riaHeT. Cucrema 3emisi-Jlyna. dusnyeckas
npupoja miaHeT u Mabix Tea CoTHEYHON CUCTEMBI.

XVI. ConHue v 3Be3bl
Connue. OCHOBHBIE XapaKTepUCTUKHU 3Be3l. BHyrpeHHee crpoenne ConHIla W 3B€37 TIJIaBHOM
MOCJIEI0BATEILHOCTH. DBOIOIUS 3BE3/1: POXKJICHUE, KU3Hb U CMEPTh 3BE3/I.

XVII. CrpoeHue BceneHHoM
Mneunsiii [1yts — Hama ['anaktuka. ['anaktuku. CTpoeHUE U DBONIOLMS BCEIIEHHOM.

3HAUEHUE ®W3WKHN JUISI OBbSICHEHUSI MUPA W PA3ZBUTHSI TPOM3BOIUTEJILHBIX
CWJI OBIIECTBA

Enunas ¢usnueckas kapTuHa Mupa.

TemaTH4eckoe NUIaHNPOBaHHUeE € y4eTOM padoyeil MPOrpaMMbl BOCIIMTAHUSA
€ YKa3aHHeM KOJIMYecTBA 4YaCcOB, OTBOAUMBIX HA M3YUYeHHe KaK10i TeMbl

11 kaacce
dusuka
Ne | HaumenoBanue Moayab BociuTaTe 1bHOM Bcero uyacos
pa3aesioB NMPOrpamMMbl
IIIK0JIbHBINH YPOK
1 OCHOBBI Jlenb 3HaHUH 10
AIEKTPOIMHAMUKHU Ypoxk 6e30macHOCTH
JIHYU KHUTHU

VYpok Hayka u TexHOm0THS
ITpenMeTHBIE OIMMITHABI YYacTue B
pabote Ilentpa Touka pocra

2 Konebanus n Ypok uadopmanroHHOM 13




BOJIHbI

Oe3omacHoOCTH
Hayuno-nipakTuyeckas
koH(pepeHmus: S mo3Haro Mup
Pabota na caiire Pernry BITP
VYuactue B padore L{entpa Touka
pocTa

Onrtuka

Ypok 310poBbsi. YPOK TBOpUECTBaA: 3a
CTpaHULIaMU y4eOHHKaA.

VYuactue B padote L{entpa Touka
pocra

23

KBanToBas ¢uzuka

VYuactue B padore L{entpa Touka
pocta JIucTaHIMOHHbIE HHTEPHET-
onumMmmuaasl. Beepoccuiickue
oTKpbIThIE YpokH [TpoeKTOpusl.
Pabora Ha caiite Penry BIIP

12

AcTpoHOMUS

Ypok TBOpuecTBa: 3a CTpaHUIIAMHU
yueOHMKa. Y4dactue B pabote LlenTpa
Touxka pocra.

Hrtoro

68




TEMATHUYECKOE INTAHUPOBAHHUE
¢pusuka 11 knacc (68 4, 2 u B Hepen10)

Ne
Pa3nes, Tema ypoka

1 MarnuTtHoe moJie (4 4. )
1/1.BBoaHbIi HHCTPYKTAK 10 TexHUKe Oe3onacHocTu( Th) MarnutHoe nose u ero
CBOMCTBA. XapaKTepUCTUKA MATHUTHOIO 1ToJisl. BekTop MarHuTHOM MHAYKIMU. JInHUM
MarHMTHON MHIIYKIUH.

2 2/2.Cuna Amriepa.

JlaGoparopnas pabora Nel «Habmonenne AeicTBUS MArHUTHOTO TOJISL Ha TOK».

3 3/3. JleiicTBHE MarHUTHOTO 1OJIs HA ABIKYIHiics 3apsa. Cuia Jlopenna. [IpuMenenue
3akoHa Amriepa u cuiibl JIopeHiia.

4 4/4. MarauutHbIe CBONCTBA BEIIECTBA

5 JJIeKTpOMarHuTHasi MHAyKus (6 4.)
5/1.9nekTpoOMarHuTHAs] HHAYKIIHS.

Hanpasnenue nanykimonHnoro toka. IIpasuio Jlenna.

6 6/2. 3aKOH AIIEKTPOMATHUTHOW MHYKIIHH.

JlaGoparopHas padoTta Ne2 «M3ydeHue siBICHUS 3JICKTPOMArHUTHOW UHITYKITHI

7 7/3. BuxpeBoe anektpudeckoe mosie. DJIC HHAYKIMK B IBHKYIIUXCS TPOBOAHUKAX.

8 8/4 .Camounnaykuus. MHIyKTUBHOCTh. DHEPTHsl MAHUTHOTO IOJIS.

9 9/5. DnexkrpomarautHoe moje. O6o0IIeHe MaTepraa mo TeMe «MarHuTHOE MoJie
DnekTpoMarHuTHas HUHAYKIUS». Pemienue 3aaau.

10 10/6. Konmponvnas paboma Nelno meme « Maenumnoe none. DnekmpomacHummnas
UHOYKYUSL Y.

11 DJIeKTPOMArHUTHBIE KoJiebanust (94.)

11/1 CBoGosHbBIE U BBIHYKICHHBIC YIEKTPOMArHUTHBIE KosteOanus. KonebarenpHblii
KoHTYp. [IpeBpaiiienne sHeprun Mpu IEKTPOMArHUTHBIX KOJIeOaHUsX.

12 12/2. Ananorus Mex1y MEXaHHYECKUMH U 3JIEKTPOMArHUTHBIMH KOJICOAHHSIMH.
VYpaBHeHMe, ONKMCHIBAIOLIEE MPOLIECCH B KoJiebaTebHOM KOHTYype. Ilepnoa cBoO6O HBIX
AIEKTPUUYECKUX KOJIeOaHU.

13 13/3. Pemienue 3a7a4 Ha XapaKTEPUCTHKH CBOOOIHBIX 3JICKTPOMArHUTHBIX KOJICOAHHIA

14 14/4. TlepemeHHBII1 AIEKTPUYECKUIT TOK. AKTHBHOE COnpoTUBIIeHHE. [lelicTByromiee
3HAYECHHE CUJIbI TOKA M HAMPSDKECHUS.

15 15/5. KonaeHcaTop ¥ KaTyIika HHIYKTHBHOCTH B IIETTH MIEPEMEHHOTO TOKa.




16 16/.6 Pe3onaHc B aneKTpruecKoil ienu. ['eHepaTtop Ha TpaH3UCTOpE. ABTOKOJICOAHHMS.
17
17/7. T'enepupoBanue dNIEKTPUIECKON dHepruu. Tpanchopmaropsl.
18 18/8. ITpou3BoACTBO, MEepeaaya U UCIOIb30BAHKUE JCKTPHUCCKOI SHEPTUH.
19 DJIeKTPOMArHUTHbIE BOJIHBI (44.) 19/9. BosiHOBbIE siBJIeHUS. DIEKTPOMArHUTHBIC
BOJIHBI.
W3nydyeHne 31eKTPOMarHUTHBIX BOJIH.
20 20/10. U3o6perenue paano A.C.ITomoBbIM.
[TpuHLIMIIBI paOCBSI3U.
21 21/11. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. PacripocTpaHeHre paaroBOIIH. .
22 22/12. KonTposabHas padora Ne2 JjIeKTPOMATHUTHbIE KOJIeOAHUSI M BOJIHbI.
23 I'eomeTpuueckas onTuka(64.)
23/1. Pa3BuTHE B3IJIS1I0B HA TIPUPOJIY CBETa
[Tpunuun [Mtolirenca. 3akoH oTpa)keHUs CBETA.
24 | 24/2. 3akoH npenomiieHus cBera. [loiHOE oTpakeHUE CBETA.
25 25/3. Jlaboparopuas pabota Ned «V3MepeHne mokasaTesst IPETOMICHUS CTEKIIa
26 | 26/4. Jlunza.
[Toctpoenue nzobpaxenus B muH3ax. DopMyna TOHKON JTMH3BIL.
27 27/5. JlabopartopHast pabota Ne5 «DKCrepUMEHTAIBHOE OMPEACICHHE ONTUUECKOM CHITBI
1 POKYCHOTO pacCTOSHHSI COOMPAIOIIEH JTHH3BDY.
28/ | 28/6. Pemienue 3a1a4 Mo reOMETPUUECKOMN ONITHKE.
29 BouanoBas ontuka ( 154.)
29/7. JTucniepcus cBeTa.
30 30/8. UurepdepeHiins MEXaHUUECKUX U CBETOBBIX BOJIH.
HexoTtopblie mpuMeHeHHsI UHTepEPEHIHH.
31 31/9 Mubpakims MEXaHUIECKHX U CBETOBBIX BOIIH.
32 32/10.Judpaxmuonnas pemérka. Jlaboparopnas padora Ne 6 «Habmronenue
uHTephEpEeHIINH U TU(PAKITI»
33 33/11. ITonepeyHocTh CBETOBBIX BOJH. [lonmspusanus cBera. [lonepedHOCTh CBETOBBIX

BOJIH U JJICKTPOMAarHuTHas TCOpusA CBETA.




34 34/12.J1abopaTopuas pabora Ne7 «M3MepeHue UTMHBI CBETOBOI BOHBI.
35 35/13. Perienue 3a1a4 Ha BOJTHOBBIC CBOWCTBA CBETA.
36 36/14. Konmponvuas paboma Ne3 no meme « I'eomempuueckas u 601HO8AsL ONMUKAY.
37 DJ1eMeHThI TEOPUHM OTHOCHTEJIbHOCTH (4 4).
37/15. 3akoHBI AMEKTPOIUHAMUKY U TIPUHIIUIT OTHOCUTEIBHOCTH.
38 38/16. ITocTynarel TEOPUU OTHOCUTEIBLHOCTH. OTHOCUTEIILHOCTD OTHOBPEMEHHOCTH.
39 39/17. OcHOBHBIE CIEICTBHS, BHITEKAIOIINE U3 TOCTYJIATOB TEOPUH OTHOCUTEIBHOCTH.
40 40/18. 3aBHCHMOCTb MacChl OT CKOPOCTH. PeliaTUBUCTCKas quHAMUKa. CBA3b MEKIY
MAacCOU 1 PHEPTUECH.
41 N3nydyenus u ciekTpsl (5 4).
41/19.Bunpl uznydenus. MicrouHuku cBera.
42 42/20. CriekTphl ¥ CIIEKTpajibHbIC anmapaTel. Buabl criekTpoB. CrieKTpasIbHbINA aHAIN3.
43 | 43/21.J1abopartopHas padota Ne8 «HaO:roieHHE CILIOMIHOTO ¥ JIMHEHYATOro CIICKTPOB)
44 44/22.. NndpakpacHoe u yabTpaGuoIeTOBOE H3ITYICHHUS.
45 | 45/23. PenrrenoBckue my4n. 11lkana 3neKTpOMarHUTHBIX U3TyYCHHH.
46 CBeToBbI€ KBaHTHI (5 4ac).
46/1. ®oroaddekt. 3akonsl potodddexra. Teopust hororddexra
47 | 47/2. dotoHsbI.
48 48/3. Tlpumenenne Gpotodpdekra. [laBneHne cBera. XMMUUECKOE ACHCTBIE CBETA.
dotorpadus.
49 49/4. Peurenue 3aa4 Ha 3aKOHBI HOTOAPdEKTA.
50 50/5. Koumponvuas pabomahe5 no meme « Pomosghghexmny.
51 AtomHas ¢pusuka (3 4.)

51/1. Crpoenue atoma. OmnbiTel Pesepdopma.




52 52/2. KanToBsie noctynatsl bopa. Mozesnb atoma Bomopoza o bopy. Ksantosast
MEXaHHKa.

53 | 53/3. Jlazeps! (Jiekius).

54 ®u3uka aToOMHOr0 saApa (9 u).
54/1. Metoibl HAOTIOAEHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHIL.

JlaGopaTtopHnas pabota Ne9 «3yueHne TpeKOB 3apssKCHHBIX YaCTHID)

55 55/2. OtkpbiTHE paguoakTHBHOCTH. Allb(a-, OeTa-, raMMa-u3IydeHUs.
PannoakTrBHBIC IPEBpAIICHHUS.

56 56/3. 3akoH paanoakTHBHOTO pacraja. [lepron nmonypacnana.

57 57/4 N3otonbl. OTKpHITHE HEUTPOHA.
CtpoeHre aTOMHOTO si/ipa. SnepHbie CUITbl. DHEPrus CBSI3U aTOMHBIX sep. S nepHbie
peaKIuu.

58 | 58/5. [lenenue siaep ypana.
Lenusie siaepHble peakuuu. SnepHelil peaktop. TepmosiiepHble peaKiHH.

59/ | 59/6.Ilpumenenue siIepHOM SHEPrUU. broornveckoe AeHCTBUE paTuOAKTHBHBIX
W3JTyYCHHI.

60 | 60/7. Pemenue 3aau o Teme «DU3nMKa aTOMHOTO SIIPAY.

61 61/8. KonTponbHas padota Ne6 no teme «Du3uka aTOMHOTO S,Apay.

62 DJiemeHTapHbIe YacTulbl (14yac).
62/9. Tpu sTamna B pa3BUTHH (DU3HKH DJIEMEHTAPHBIX YACTHII.

63 63/1CostHeyHas cucTeMAa

64 64/2.CoJiHuie v 3Be3/1bI

65 65/3.Ctpoenue Beenennoii

66 | 66/1. Enunas pusuveckas kKapTuHa MUpA.

67 67/1. TloBropenue. [ToaroroBka K HTOrOBOM KOHTPOJIBHOM padoTe.

68 | 68/2. Utorosasi KOHTpObHAs paborTa.




Cnucox ucnob3yeMONJINTepaTyphbl:

dusuka, 11 kiaacc

ABTOp HanMeHnoBanue N3paTebCTBO U I'oj
U3JaHNA
1. B.C. [Tporpammsl 11 o6meoOpasoBaTenbHbix | «IIpocBemenuey,
Aaniowenkos, O. | yupexxnenuid. Gusuka 10-11 kiacc Mockaa,
B. KopluyHosa, C. 2006 rox
B. l'pomos.
2. Bonkos B. A. IToypounsle pa3paboTku 1o (usnke. «BAKO», Mocksa,

VYHuBepcanpHoe n3nanue. 11 kiace

2013 rox

3. Mskuwes .1, Vuebnuk «dusuka 11», kiraccuueckuit «IIpocBenieHney,
byxosues b.b., KypC. Mockaa,
CoTcKkuii H.H. 2013 rox

4. 3opuH H. U. KonTponbHo-u3Mepurenbabie MmaTtepuaisl | «Bako», MockBa,
o ¢pusuke, 11 kiace 2014 roxn

5. PbimKesuy A.T

®duszuka. 3agaunuk, 10-11 kiacc.

«poda», Mockaa,
2009 roxg

6. MapoHA.E,, JnnakTuyeckue MaTepualibl «dpoda», Mockga,
MapoH E. A. 2013 ron
7. Bo6owwHa C. b. Ousuka. [IpaktukyMm. Dk3aMeHalMoHHble | «DK3amMeH», MockBa,

tectel EI'D 2015

2015 rox

HNurepHeT-pecypcsl

HasBaunue caiita niu
CTaTbu

Coneprxanue

Anpec

Karanor ccbuiok Ha
pecypcbl o puszmnke

Ourukinoneauu, oudmunreku, CMU, By3bI,
Hay4YHBIC OpraHU3aIuH, KOH(PEpEHITNHN U

Ap.

http:www.ivanovo.ac.
ru/phys

becmatubie oOy4arorue
MPOTPaMMBI 110 (PU3UKE

15 oOyuaromux MporpaMm Mo pazandHbIM
paszznenam (pU3UKH

http:www.history.ru/fr

eeph.htm

JlaGopaTopHbie pabOThI
1o ¢pusnKe

BupTtyanbHbie 1abopaTopHbie pabOTHI.
BuptyanpHble 1eMOHCTpaluu
HKCIIEPUMEHTOB.

http:phdep.ifmo.ru

AHnMarus GU3NYECKUuX
MPOIIECCOB

TpexmepHble aHUMAIMU U BU3YyaIu3alns
1o (U3HKe, COMPOBOKIAFOTCS
TEOPETUIECKIUMH OObSICHEHUSIMU.

http:physics.nad.ru

duznueckasn

CripaBouyHOE M3aHUE, COCPIKAIICE
CBEJICHUS 110 BCEM 00J1aCTM COBPEMEHHOM

http://www.elmagn.ch



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

OHIUKJIONIC AU

bu3UKH.

almers.se/%7eigor

DJIEKTPOHHA MIKOJIa
«3HaHUKa»

Onummuabel, KOHKYPCHI, KYpPCHI,
noaroroska k OI'D, EI'D

http://znanika.ru/

Omnnaiin-
mkoia «Doxcopa»

Onummuabl, KOHKYPCHI, KYPCHI,
noaroroska k OI'D, EI'D

https://foxford.ru/



http://www.elmagn.chalmers.se/~igor
http://yandex.ru/clck/jsredir?bu=3mau84&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1817.OayQa24cY7zf8Vn1nAHrVX8HJ9TTeaNfL_7lAsk116uWg8zJGp6TOscUdt4iWndZ.4350745d9bd26168fd861da1bad724bcfc3d371e&uuid=&state=PEtFfuTeVD5kpHnK9lio9QkU1tHIaqSGmpn3NHuF9Zj21qB0RdKWapXypJivwxactDn6kzaP4iQXGNM7vYJGNFF8es9Gr732_UVQu-cCkPeBvPkO-xhXew,,&&cst=AiuY0DBWFJ4CiF6OxvZkNBecmSfePXRqxgaaQpolnzysdpnXb2jl7IFNcDajdUnF6EwACR3fx8M5SOVuv2106tqzz9Pdla4YSB4qQeWxFSfSbXk-Kl9avmxaYGMuGUPQze0cjv7jf8Ih3JRpfzom_L8y_PW5nhF3Fu10HwwHG7-qQCLtwbcugqZDDb_iUWnoldCeLgOhTGvr__Ynuwms_AKmh6Aft_HkdHZPgZhqAU5Z32WZAGxmDg330d404hnUY_-ury6arBxoiz_XJINas-m1XIxjYA_GD0A_XxedBSjhd5ZEvOmG0fCNElVsMPbBgDMJFeqMfbi-m6c_x-7CKgV9KHS_uYtyMrdZemjUyG1gTDSiL-0LYO6ezHF2ESz3MBHPORZ9yJ_CA7Ux3S8gJPb9hRzi6MPVyqJqw_5e9FwlY6x6gx1AztJKLPCx7Vq9_ReGOLZoYaTgObfqGBvaEod5o0xWbSo1kktq66G9GI0RHNWYVwfLP0jHJ81FmpKljZGomoH29xV26xrBYbnATcUJCulgZ9ozAAfSHieCZhQ,&data=UlNrNmk5WktYejY4cHFySjRXSWhXQnpIWHh0NHdCYVVoRmY5ckpYeDNDTXI5OUhTME5zX2lhaC1XdXdEajgzMUNnOW1qcGpQTXBLTHNMdzRmekxOZnZBdHRmb2tSaUxv&sign=ea3ab6ff3dbf908d3470f2bea5f3a476&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&l10n=ru&cts=1528956310576&mc=4.672553025604896&hdtime=20255
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