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[Inanupyemble pe3y/bTaThl 0CBOEHHS Y1eOHOI0 NMpeaMeTa

OcBoenne yueOHOro mpeamera "®dusmka" Ha ypoOBHE cpemHero oomero oOpa3oBaHUS
(YyriayOneHHBI YpOBEHb) JIOJDKHO OOECIEYUTh JIOCTHIKEHHE CJEIYIOIUX JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHMs y4deOHOro mpeamera "dwuszuka" TOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUICKOTO  0OIlIecTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKON TO3MIMH  OOy4yarolmlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUECKUX W JIEMOKPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax Tpa)KAAaHCKOro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUHU B 00pa30BaTeIbHON OpraHU3alliH;

YMEHHE B3aUMOJEICTBOBaTb C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSIMHU ¥ HA3HAYEHUEM;

TOTOBHOCTb K TyMaHUTapHON M BOJIOHTEPCKOM JEATENBHOCTH;

2) MaTpUOTUYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHKEHHSIM POCCUNUCKHUX
YUEHBIX B 007acTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIBHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEPEC K pa3Iu4HbIM cpepam npodeccuoHaNbHOMN IeSTENbHOCTH, B TOM YHCJIE CBA3aHHBIM

C (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u



peanr30BBIBATh COOCTBECHHBIC JKU3HEHHBIC IIJIAHEI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpPa30BaHHUIO B 00nacTu (U3HKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3KOJOTHYECKOTO BOCIIUTAHHS:

C(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHUE TJIO0AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUN B OKPYKAIOLLIEH Cpeie HA OCHOBE 3HAHMS LIEJIEH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECCTBA;

Pacmmipenne ombiTa JIATEIEHOCTH  SKOJIOTUYECKOH  HANpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (pru3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHPOBAHHOCTL ~ MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTH B MPOLIECCE M3YYEHUS! (HUBNKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIIPHOCTh MHINBUYaIbHO U B TPYIIIIC.

B mporiecce 10CTHXKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOSHUS IIPOTPAMMBI 110 (PU3HKE TSI
YPOBHSI CPEIHEr0 00IIero oOpa3oBaHusi y OOYUYAIONIMXCS COBEPIICHCTBYETCS 3MOIMOHAIbHBIM
MHTEJUICKT, MPEAIOoaralonuii cOpMHUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIIOCOOHOCTH IMMOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpEryJIMPOBaHUS, BKIIFOUYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aJalITUPOBATHCS K SMOIIMOHATBHBIM H3MEHEHHUSIM U TIPOSBIISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIOYAMOINIEH CTpEMJICHHE K IOCTIKECHHIO IEIW M YCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE APYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHNUS, CITOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CHOCOOHOCTh BBICTPAWBATH OTHOIICHHS C JPYTHMHU
JIFOIbMHU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOTPaMMBI CpemHero oOmiero o0pa3oBaHUs
JIOJKHBI OTPasKaTh:

OBRJajicHUEe YHUBEPCAIBHBIMU TTO3HABATEIIbHBIMU JICHCTBUSIMH:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBHUS,

CaMOCTOSITENTFHO (hOPMYITHPOBATh W aKTYaIM3HPOBATh TpPoOJIeMy, paccMaTpuBaTh €e

BCECTOPOHHE;



OTIpEeCIIATh LENU AeSTeIbHOCTH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B pacCMaTpUBAEMbBIX (PU3HUECKHUX SBICHUSX;
pa3padaTbIBaTh IUIaH PEIICHUs MPOOJIEMBI C YYETOM aHAIN3a UMEIOIIUXCA MaTepPHAIbHBIX U

HEMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OLIGHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;

KOOP/JMHUPOBATh M BBHINOJHATH PAa0OTy B YCIOBHUSX pPEaJbHOTO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBHIMH IOHATHAMU U METOJaMH (PU3UIECKOM
HaYyKH;

BJIa/IETh HABBIKAMU Y4EOHO-HCCIEAOBATEIbCKOM M MPOEKTHOHN AEATeIbHOCTH B 00JIacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/OB PEIIeHHs 3a1a4
(GU3NIECKOro conepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHMS,

OCYILIECTBIATh Pa3JIMuYHBIE BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAlMU, TPe0OpPa30BaHUIO0 U MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX CUTYyallUsAX, B TOM
YHClie IPU CO3JaHUM YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIITh  [TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTYaJIM3WpPOBATh 3a/ady, BBIABHTaTh
TUIIOTE3Y €€ PELICHNUs, HAXOJUTh apryMEHTBHI JUIs 1I0Ka3aTeNIbCTBA CBOMX YTBEPXKIECHUH, 3a71aBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUS;

aHAJM3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHHUS 3a7aul pPe3yJIbTaThl, KpUTHUECKH OLIEHHBATh
UX JOCTOBEPHOCTbH, IPOTHO3MUPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTeIbHON JIeSITEIbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIlHsIM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIHHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEH, MpEAJIaraTh OpUrHHAIbHbIE MTOIXObl H PEILICHHS;

CTaBHUTH MPOOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHbOpMaIuei:

BJIaJIeTh HAaBBIKAMM MOJY4YEHHUs MHPOpPMALUU (PU3MUECKOTO COJEpKAHUS M3 MCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEPIPETANNI0 HHPOPMALIUU PA3THIHBIX BHIIOB U (OPM MPEIICTABICHIS,

OLIEHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;



HCIOJIb30BATh CPEJICTBA MHPOPMALIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUI B pEIIEHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3AIMOHHBIX 331ad C COONIOJEHUEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTUEHBI, PeCypcocOepeKeHns, MPaBOBbIX M ATHYECKHX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COAEPIKAHUSA B Pa3IMUHBIX (hopMaTax ¢ ydeTOM Ha3HAUCHUS
uHpOpMALlUM W IIETICBOM ayJUTOPUH, BBIOMpas ONTUMAIbHYIO (OpMy mpeacTaBieHUS U
BU3yaJIN3aLUU.

OBnazneHne yHUBEpCAJIbHBIMU KOMMYHUKATUBHBIMU I€HCTBUSMU:

1) obuienwue:

OCYIIECTBIATH OOILICHHE Ha YpOKaX (PU3UKU U BO BHEYPOUHOU JESTEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

pa3BepHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHMSI C MCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

2) cOBMECTHAsl €S TEIIbHOCTD:

[IOHMMAaTh M HCIOJb30BaTh IPEUMYyLIECTBA KOMAHAHOW M HMHAWBUIYaJIbHOM pPabOTHI;
BbIOMpPAaTh TEMaTUKy M METOAbl COBMECTHBIX JEHCTBHH C ydyeToM OOLIUMX HHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh ILEJIM COBMECTHOM [JE€ATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JIEHCTBHSI 10 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJa M KaXK/10T0 yYaCTHUKA KOMaH/Ibl B OOIIUI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OIEHUBAThb WJIEM C IO3ULHUHM HOBHU3HBI, OPUTHMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHHUE B pPa3IUYHBIX CUTYyaLHUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

1) camoopranu3zanus:

CaMOCTOSITENILHO OCYIIECTBIIATh IO3HABATENbHYIO JEATENIBHOCTh B 00NAacTH (U3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IIaH PEIICHHs] PAaCUETHBIX M KAadyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl € y4eTOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;



JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIMHU B 001acTH (DU3UKHU, ITOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HABbIKAMH IMO3HABATEIbHON pedieKCUN KaK OCO3HAHUS COBEPILIAEMBIX JAEUCTBUN U
MBICIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

WCIIOJIH30BATh MPUEMBI peIICKCHUU /TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHH)KEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIIbHOCTH;

3) npunsTHE Ce0s U IPYTUX:

IIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHOKY.

[IpenmeTHbie pe3ynbTaThl OCBOSHHS MPOTrpaMMbl o ¢u3uke. B mpouecce n3ydenus xKypca
¢uzuku yrnyoneHHoro ypoBHs B 11 kinacce oOydaromuiics HayquTCs:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMAIbHOM M 3THYECKOM
cdepax IesITeTbHOCTH YellOBeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUDA,
POJIb ACTPOHOMUH B ITPAKTHUECKOMN IEATEIbHOCTH YeJI0BeKa U AaJIbHEHIIIEM HAyYHO-TEXHUYECKOM
Pa3BUTHUHU, 3HAUEHUE ONUCATEIBHOMN, CUCTEMATU3UPYIOIIEH, 00BICHUTENBHON U TPOTHOCTUYECKON
GyHKUMH (GU3NYECKON TEOpUU - IEKTPOAMHAMHKH, CIIEIUATbHOW TEOPUHM OTHOCHTEIBHOCTH,
KBAaHTOBOH (DM3UKHU, pOJIb (PU3HMUECKON TeopuHu B (POpMUPOBAHUM MPEACTaBIECHUHN O pu3nuecKon
KapTHUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpPA B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTABICHUN O IPUPOJE;

pa3nuyath ycJIOBHS NPUMEHHUMOCTH Mojenel (U3NYeCKUX Tel M MPOLEecCOB (SBICHUN):
OJTHOPOJTHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE MOJs, FapMOHHUYECKHE KoyeOaHus,
MaTeMaTUYeCKU MasATHUK, WJICANbHBIA NPYKUHHBI MAasATHUK, TapMOHHMYECKHE BOJIHBI,
UJeaTbHBIA KOeOaTebHBIN KOHTYD, TOHKAs JINH3a, MOJIeNIel aTOMa, aTOMHOTO si/Ipa U KBAaHTOBOM
MOJIEJIH CBETA;

pa3nuyarh ycioBus (IpaHUIIbI, 0071aCTH) TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, IOHUMATh
BceoOUMil xapakrep (GyHAaMEHTaIbHBIX 3aKOHOB W OIPAaHUYEHHOCTh MCIOJIB30BAaHUS YaCTHBIX

3aKOHOB;



aHAJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBJIEHUS, HUCIOJb3Ys
OCHOBHBIC TOJIOXKEHUS U 3aKOHBI 3JIEKTPOJIMHAMUKU U CIEIUATBHON TEOPUH OTHOCHTEIHLHOCTH
(3aKOH COXpaHEHUsS DJIEKTPUYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHma, 3akoH
SJIEKTPOMArHUTHOM HWHIAyKUMH, TpaBwio JleHuma, cBszp OJIC caMOMHAYKIUM B 3JIEMEHTE
ANEKTPUYECKON IENU CO CKOPOCTHIO M3MEHEHMsI CHIIBI TOKA, MOCTYJAThl CIEeUaIbHONH TeOpUU
OTHOCHUTEJIbHOCTH DUHILTEHHA);

aQHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHl M SBICHUS, WCIOIB3YS IMOJTOXKCHUS
KBaHTOBOW (hm3uku (ypaBHeHUEe DHHIITEHHA uIsi (hoTod(deKTa, MEpBbId M BTOPOU MOCTYJIATHI
bopa, mnpuHuIun cooTHOIIEHUs HeompenaeneHHocTe ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YHWCENl M SHEPTHH B SIACPHBIX PEAKIHSX, 3aKOH PaJHOAKTHUBHOTO
pacriana);

OMHCHIBATh (UBUYECKUE TPOIECCHl U SBJICHMS, UCIOJB3YS BEIMYMHBI: HANPSIKECHHOCTh
ANEKTPUYECKOTO TOJIsSI, TOTEHIUAl 3JIEKTPOCTATUYECKOr0 TOJs, pPa3HOCTh IOTEHIIUAJIOB,
QJICKTPOJIBIDKYINAS CWJIA, WHIYKIHMS MAarHUTHOTO IIOJII, MarHUTHBIM TOTOK, cuiia Awmrepa,
WHAYKTUBHOCTB, OJJIGKTPOJBIDKYIAS CHJa CAMOWHIYKIIMHM, DSHEPTHS MArHUTHOTO TIOJS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJTHAS HEPIHsl, SHEPTUs MOKOs CBOOOIHOM
YaCTHULIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsia SAapa, YHEPTHsl CBSI3U SAApa;

OOBSICHATH OCOOEHHOCTH NMPOTEKAHMS (PU3MUSCKUX SBICHUH: 3JICKTPOMArHUTHAS HHTYKITHUS,
CaMOMHJTYKITUS, pe30HaHC, MHTep(EepeHITNS BOIH, TUPPAKIUS, TUCTICPCHs, TIOJTHOE BHYTPEHHEES
oTpaxkeHue, Gporoanekrpuueckuit ¢ ekt (horoaddexr), anbda- u 6era-pacnasl saep, ramma-
U3Iy4eHue siyiep, pusudeckre MPUHIMITBI CIIEKTPAIbLHOTO aHaIn3a U paboThI J1a3epa;

OTIpEICIIATH HAIIPABJICHNE WHYKIIMA MAarHUTHOTO TTOJISl TPOBOIHHUKA C TOKOM, CHITBI AMITepa
u cuiibl Jlopenna;

CTpOUTH M300pakeHne, Co3/1aBaeMoe IIIOCKUM 3€pPKaioM, TOHKON JIMH30U, U paCCUUTHIBATH
€ro XapaKTepPHUCTUKH,

MIPUMEHSITh OCHOBOITOJIATAIONINE ACTPOHOMUYCCKUE TIOHSTHS, TEOPUH U 3aKOHBI JISI aHATTN32
U 00BsCHEHUs (PU3UYECKHUX IMPOIECCOB, MPOUCXOISIINX B 3BE3/laX, B 3BE3JHBIX CHCTEMax, B
MEXTaTaKTHIeCKON Cpefie; NBIKEHUs HeOECHBIX Tel, IBOJIOLNHU 3Be3/ U BeeneHHOi;

MIPOBOJMTH UCCIIEIOBAHKE 3aBUCUMOCTEN (PU3NIECKUX BEIUYUH C UCIIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl ITOJYICHHOM
3aBHCHUMOCTH (PM3UYECCKUX BEJIMYMH B BUJC TPAPUKOB C YUIETOM a0OCOJIOTHBIX MOTPEITHOCTEH
M3MEPEHU, IeNaTh BEIBOJIBI 10 PE3yJIbTaTaM HCCIICOBAHMUS,

MPOBOANTh KOCBEHHBIE W3MEpPEeHHUS (PU3UYECKHX BEIUYMH, TpPHU OTOM BBIOHpATH
ONTHMAJBHBIA METOJI M3MEPEHUs, OICHWBATh a0COJIOTHBIC W OTHOCHTEIIBHBIC TOTPENTHOCTH

IIPSIMBIX U KOCBEHHBIX U3MEPEHHN;



MPOBOAUTH OMBITHI MO MPOBEPKE MPEIIOKEHHONW T'MIOTE3bl: TUIAHUPOBATh JKCIIEPHUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3YIbTaThl U JI€NATh
BBIBOJ O CTaTyCe MPEUI0KEHHON THUIIOTE3HI;

OIMCHIBATh METOABI OTYyYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOmofaTh mpaBuia OE30MACHOTO TpyAa MpU TMPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOTO  OSKCIIEPUMEHTa, NPAKTUKyMa U  Y4eOHO-MCCIIEHOBATENBCKOM W  MPOEKTHOM
JeSITEILHOCTH € MCTIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB M Ja00paTOPHOTO 000PYI0BAHMS;

peliaTh pacyeTHbIE 337aUu C SBHO 3aJJaHHOW U HESIBHO 3aJJaHHON (hHU3MUECKOil MOJeINbIo: Ha
OCHOBaHUU aHaJIM3a yCIOBHS BbIOUpATh GU3MUYECKUE MOJIETH, OTBEUAIOIIe TpeOOBAHUAM 3a1a4H,
NPUMEHSTh (HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl (PU3UYECKUX TEOPUH IpHU
WCIIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB PEIICHUS 3a7a4, IPOBOJIUTh PacueThl HA OCHOBAHUU
UMEIOLINXCS TaHHBIX, aHATTU3UPOBAThH PE3YNIbTAaThl U KOPPEKTUPOBATH METO/IbI PELICHHS C YIETOM
MOJTy4YEHHBIX PE3y/IbTaTOB;

pemiaTh KadyeCTBEHHBIE 3a7aud, TpeOyrolue MPUMEHEHUs 3HAHUM W3 Pa3HbIX pa3liesioB
Kypca (M3WKH, a TaK)Ke HMHTErpallid 3HAHWUU W3 JPYrHUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PACCYXKICHUW C HCIOIb30BaHUEM H3yYECHHBIX
3aKOHOB, 32aKOHOMEPHOCTEH U (PU3NYECKUX SBIICHUM;

WCIOJIb30BaTh TEOPETHUYCCKHUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX IPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

aQHAJIM3UPOBATh U OLICHUBATh IMOCJEACTBUS OBITOBOM M MPOU3BOACTBEHHOU JEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIIECCAMH, C TTO3UIIMA IKOJIOTHUYECKOM 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIIBHOM MIPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHUI HayKU U TEXHOJIOTUM AJIs AalbHEHIIIer0 pa3BUTHS YeIOBEYECKOT0 OOIIECTBa;

MPUMEHATh Pa3JIMYHbIE CIOCOOBI paboThl ¢ MHMOpMaIueld (U3NYECKOT0 COIEpKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, TMPH HSTOM HCIOJIH30BAThH
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU MJIs TOUCKA, MEepepaboTKU U TMPEeabSIBICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIpHOW WHGOpMAIUU, CTPYKTYpUPOBAHUS H HHTEPIpETalUn
uHpopMaIuy, TMONYYEHHOWM W3 Ppa3IWYHBIX WCTOYHUKOB, KPUTHUYECKH AaHAIM3UPOBATh
MoJTy4aeMyro HH()OPMAITUIO U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCSI 3HAHHH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHUKA HHPOPMAIIHH,

NpOSIBIATh  OPraHM3ALMOHHBIE W  [O3HABATEJIbHBIE  YMEHHUS  CaMOCTOSITEIIBHOTO
npuoOpeTeHuss HOBBIX 3HAHUKW B  TPOILIECCE  BBIMOJHEHUS TPOEKTHBIX U y4eOHO-

HCCIIeI0BATENbCKUX padoT;



paboTaTh B IpyMIe C UCIOJIHEHUEM PA3IUYHbIX COLMAIBHBIX POJIeH, MIIaHUPOBATh paboTy
IPYIIbl, PAMOHAIBHO PACIPEAEIATh IEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, OLIEHUBATh
BKJIaJ] KQKJI0T0 U3 YYaCTHUKOB IPYIIIBI B PEILIEHUE paccMaTpUBaeMOM IIPOOJIEMBI;

MIPOSBIIATH MOTUBALIMIO K Oyyleil mpodeccuoHanbHOMN IeATEeNbHOCTH 110 CIIEHHUaTbHOCTIM

(U3UKO-TEXHUYECKOTO MPOHUIIS.

Coaepsxanue yueOHOr0 npeamera

Paznen 4. DnexkrpoauHamMuka.

Tema 4. MarauTHoe nozze.

B3auMozeincTBre NMOCTOSHHBIX MAarHMTOB M IIPOBOJHUKOB C TOKOM. MarmurtHoe moie.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cyneprio3uiMy MarHUTHBIX 1MOJe. JIMHMM MarHUTHOM
WUHIYKLHH.

MarHuTHOe 1oje HPOBOJHHMKA C TOKOM (IPSMOro MPOBOJHMKA, KATYIIKM M KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, ee HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, ee HanpaBJIeHUE U MOAYJIb. [BHKEHME 3apsHKEHHOM 4acTULBI B OJHOPOJIHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

MarnutHoe nosue B Bemectse. PeppoMarHeTUKH, Iapa- U TUaMarHeTUKH.

TexHudeckue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTENb SKOOM, YCKOpUTENIH
DJIEMEHTApHBIX YaCTHII.

JleMoHcTpanum.

Kaptuna 7nuHUN WHAYKOIMM MarHUTHOTO TOJS TOJOCOBOTO M IOAKOBOOOpPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KapTuna nMHMI MarHUTHOM MHIYKIIUH MIOJIS IJTMHHOTO MPSIMOTO TPOBOJHHKA U 3aMKHYTOTO
KOJIBLIEBOT'O IPOBOIHMKA, KATYIIKH C TOKOM.

B3anMopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuisl JIopeHIla Ha HOHBI DJIEKTPOJIUTA.

Habntoienue ABM>KeHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI EHCTBUS 3IEKTPOU3MEPUTENBHOIO TPUOOpPa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Y4eHu4ecKkuil SKCIIepUMEHT, Ta00opaTOpHbIe paboThI, TPAKTUKYM.

HccenegoBanne MarHuTHOTO 1OJIS TOCTOSHHBIX MAarHUTOB.

UccnenoBanue cBONCTB (heppoMarHeTUKOB.

HccnenoBanue 1efcTBUSA NOCTOSIHHOTO MAarHATa HAa PAMKY C TOKOM.



N3mepenune cunbl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CHJIBI TOKA.

OrnpezenieHre MarHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. DnekTpoMaroHuTHasi UHIYKIIHS.

SIBrieHne AIEeKTpOMarHUTHOM HHAYKUUH. [loTOK BekTOpa MarHUTHOM uHAYKuuH. IDJC
MHAYKIHU. 3aKOH JIeKTpoMarHuTHO! uHaykuuu Papanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

O/JIC uHAYKIMKY B IPOBOJHUKE, IBIKYIIEMCS B OJTHOPOJTHOM MarHUTHOM ITOJI€.

[IpaBuio Jlenua.

NunyktuBHOCTh. Karymka MHIYKTHBHOCTM B LENM IOCTOSHHOTO TOKa. JSIBileHHE
camouHaykiuu. 9J{C caMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE T0JIE.

TexHu4ecKue yCTpONCTBA U TEXHOJIOTHYECKUE MPOIIECChl: MHAYKIIMOHHAS TI€4b, COJICHOMI,
3alMTa OT JIEKTPU3ALMHU TEJ NMPHU ABUKEHUU B MATHUTHOM T10JI€ 3€MIIH.

JlemoHcTpamuu.

Habmtoienue sBiaeHMsI 3J€KTPOMAarHUTHOM MHTYKITUH.

Uccnenosanue 3aBucumoctu 3/]C HHIYKIIMK OT CKOPOCTU U3MEHEHHUSI MAarHUTHOTO MOTOKA.

[IpaBuio JleHna.

[Tagenne MarauTa B alFOMUHUEBOM (MeAHOM) TpyOe.

SIBneHne caMOMHAYKIUY.

Uccnenoanue 3apucumoctd 3/1C caMOMHAYKIUMU OT CKOPOCTH M3MEHEHMsI CHJIbI TOKa B
LIETIN.

Y4eHnuecKuil IKCIEPUMEHT, J1abopaTOpHbIE pabOThI, MPAKTUKYM.

UccnenoBanue siBIEHUS 3J€KTPOMAarHUTHONW MHIYKIUU.

Ornpenenenne UHIYKIIUA BUXPEBOT'O MAarHUTHOTO TIOJIAL.

UccnenoBanue siBIeHUs CAaMOUHYKITUU.

COopka Mo/ieTH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoneGanus v BOJIHEL

Tema 1. MexaHnuyeckre KojaeOaHus.

Komnebatennuas cucrema. CBoOOIHEBIE KOJIEOAHUS.

lapmonnueckue  konebanus.  KuHemaTtmueckoe W JUHAMHYECKOE  OIMKCAHUE.
DHepreTuyeckoe OMucaHue (3aKOH COXPaHEHUs MEXaHMYeCKOH YHEpTUH ). BBIBOA TMHAMUYECKOTO
OTIMCAHUsI TAPMOHUYECKHUX KOJIEOAHUI U3 UX SHEPTETHUYECKOTO M KWHEMAaTUUECKOTO OMMCAHUS.

Amrumntyaa u ¢asza xonebanuil. CBsi3b aMIUTUTYAbl KOJEOAHUN HCXOMHOM BEIMYMHBI C



aMIUIUTY/IaMU Kojie0aHui ee CKOPOCTU U YCKOPEHHUS.

Ilepuon u yacrora xonedbanuii. [lepuon Manbix cBOOOAHBIX KOJIeOaHHI MaTeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTre o 3aryxaromux Konedanusx. Beinyxaennsie konebanus. Pezonanc. Pesonanchas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnuyeckue ycTpolcTBa M TEXHOJOTMYECKUE IIPOLECCHl: METPOHOM, 4achl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

JleMoHcTpanum.

3anuch KoaebaTeabHOro ABUKECHHUS.

Habnronenne He3aBHCHMOCTH TEPHO/Ia MANIbIX KOJIEOAHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarommx KoneOaHUN M 3aBUCUMOCTH IE€pHOJa CBOOOJHBIX KoieOaHUM
OT COIIPOTHUBJICHHUS.

UccnenoBanne konebaHuil rpy3a Ha MACCHUBHOM NpPYXHHE C LeNbl0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KoIeOaHUsAX rpy3a Ha MpYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Habmonenue pe3onanca.

YdeHu4ecKuil SKCIIEPUMEHT, Ta00opaTopHbIe padOThI, MPAKTUKYM.

N3mepenue nepuosia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jie KoeOaHui Ha yIIpyroM MojBece.

N3y4yeHne nBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yoObIBaHUS aMIUIMTY/IbI 3aTyXalOIINX KOJeOaHUH.

HccnenoBanue BEIHYXKICHHBIX KOJI€OaHUH.

Tema 2. DnekTpoMarHuTHbIE KOJIeOaHUS.

Koneb6arenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJEOAHUS B UIACAITHHOM
kosnebaTesbHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHHUsI PHEPTUH B UJICATIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamoliyue JJIeKTPOMarHuTHbIE KojeOaHus. BbIHYXJeHHbIE 3JIE€KTPOMarHUTHbBIE
Kosie0aHusl.

IlepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO TOKAa. AMIUIUTYAHOE M JEHCTBYIOLIEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS IIPU PA3IMYHOM (opMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouganbHbli nepeMeHHbIN TOK. Pe3ucTop, KoHAeHCcaTop U KaTyllKa HHAYKTUBHOCTH B



e CUHYCOUAAIIBHOTO MEPEMEHHOTO TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HanmpsiaKEeHU.

Wneansubiii Tpancopmarop. [IponsBoacTBo, mepenadya v moTpebiieHHE SIEKTPUYECKON
SHEPIHUHU.

DKOJIOTMYECKUE PHUCKU IPU IMPOU3BOACTBE 3JIEKTpO3HEepruu. KynbTypa HCIONB30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TFeHepaTop NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTpoIlepeiay.

JleMoHcTpanum.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBHCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT MHIYKTUBHOCTH M €MKOCTH KOHTYpA.

OcuorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarOMMX JIEKTPOMATHUTHBIX KOJICOAHUN.

Mopeinb 37eKTpOMarHuTHOrO0 reHepaTopa.

BrIHyXIeHHBIE CHHYCOHIaTbHBIE KOJICOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOI0 TOKA.

Pe3onanc npu mocnenoBaTeIbHOM COEJUHEHUU PE3UCTOpA, KaTyIIKH MHIYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpONCTBO M IPUHIIUTT ACUCTBHS TpaHCcHopMaTopa.

Monenb TUHUY 3JEKTPOIepeIadH.

VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

W3zyuenue tpanchopmaropa.

HccnenoBanne nepeMeHHOro TOKa 4yepe3 MOCJeI0BaTeIbHO COEIUHEHHbIE KOHAEHCATOP,
KaTyILKY U PE3UCTOD.

HaGnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENHU EPEMEHHOTO TOKA.

Tema 3. MexaHnuueckue u 3JIEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckre BOJHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie 1 MpoJoIbHbIE BOJHBI.
Ilepuon, CKOpPOCTh pacHpOCTpPaHEHUs MW JIMHA BOJHBL. (CBOICTBA MEXaHMYECKHX BOJIH:
OTpakeHHe, peIoMIIeHUe, UHTephepeHIs U AUdpaKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIBI.

3JICKTpOMaTHI/ITHBIe BOJIHEL. Y CIIOBUS HU3JTYUCHUA DJICKTPOMArHUTHBIX BOJIH. BzaumHuas

opuenTanus Bektopos E, B, V' B anexrpomaruuTHoit BOMHE.

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH: OTpaXXCHUC, IMPCIOMJICHHUC, noJriapu3lanus,

uHTEephepeHIMs U AU(PaKIHSL.



[IIkanma 3MEKTPOMAarHUTHBIX BOJH. IIprMeHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHOUIIBL paIUOCBA3U U TEJIEBUACHUSA. Paguonokanus.

ONEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHME: MY3bIKAaJIbHbIE WHCTPYMEHTHI,
pamap, paguoONpUEeMHHK, TeJIeBU30p, aHreHHa, Tenepon, CBY-meub, yrabTpa3zBykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIMHE.

JleMoHcTpanum.

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmronieecs T€10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

HaGntoneHue oTpaxeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHUYECKUX BOJIH.

AKyCTHUYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGntoneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYIOM M 4YacTOTOM
KoJIeOaHU .

HccnenoBanue  CBOMCTB  JJIGKTPOMArHMTHBIX  BOJIH:  OTPaXKCHHWE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, THTepepeHIus.

OOHapyxeHue HH(pPaKpacHOro M yIbTpadroIeTOBOrO U3Ty4YSCHHUH.

YdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

N3yuenune napameTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onruka.

[IpssMonuHENHOE PACIPOCTPAHEHUE CBETa B OAHOpOAHOU cpene. JIyu ceera. Toueynsii
HCTOYHUK CBETA.

Otpaxenue cBera. 3aKoHbI OTpaxkeHHs cBera. IlocTpoeHne u300pa’keHUN B IUIOCKOM
3epkane. Ceprudeckue 3epkaia.

[Ipenomnenue cBera. 3akoOHBI MpeNOMIICHHS cBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOUIIEHHUE JUIMH BOJIH MIPH NEPEXOJE MOHOXPOMATHYECKOTO CBETA YEpe3 TpaHUIly pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusMme. [ucnepeus ceera. ClnoxxHbIi coctaB 6enoro csera. L{ger.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroi MoaHOro BHYyTPEHHETO OTPAKEHMS.

CoOuparomme u pacceuBaromive JMH3bl. ToHKas muH3a. DOKYCHOE pACCTOSHUE U



ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS TOHKOW cepuueckoi
JIMH3bI OT €€ TEOMETPUU U OTHOCUTEJILHOT'O I10KA3aTeNsl IPEIOMIICHUS.

@opMyiia TOHKOH JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

XoJ iy4a, IPOIIEIIEro JUH3Y 0] IPOU3BOJIBHBIM YIJIOM K €€ IVIaBHOM ONTHYECKOH ocH.
[TocTtpoenne n300pa’keHUH TOUKU U OTpE3Ka NPSMOI B COOMPAIOIUX U PACCEUBAIOLINX JIMH3AX U
UX CUCTEMaX.

Ontuyeckue npudopsl. Paspemaromnias cnocoOHoCTh. [11a3 Kak onTuyeckas cucrema.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. MuTepdepenuus cBera. KorepeHTHble HMCTOUHUKU. Y CIIOBUS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kiaccnueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakius cBera. [udpakuumoHHas pelieTka. YciIoBUE HaONIOJCHMS IUIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuuyeckue ycTpoWcTBa W TEXHOJIOIMYECKHME IPOLIECCHI: OYKH, JIyla, [EepUCKOIl,
doroamnmnapar, MUKpPOCKOII, IPOEKIIMOHHBIH annapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAs ONTHKA,
TU(pPaKLUOHHAS pelIeTKa.

JleMoHcTpanuu.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue NpenoMIeHNs CBETA.

HabmroneHue nmoiHoro BHyTpeHHEro oTpakeHust. Mojiens CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB U€pe3 MIIOCKONAapaIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIA.

Habmtonenue uarepdepeHnnu caera.

HabutoieHne 11BeTOB TOHKUX IJIEHOK.

Ha6mronenue qudpakiuuu cera.

N3yuenne qupakinOHHON PELIETKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

Hab6mronenue qucnepcuu certa.

Habmoienue nonsipusanuu cBera.

[IpumeHneHne noIIpOUIOB JUIsl U3yUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Y4eHn4eckuil SKCIIepUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYM.

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PAcCTOSHUSL OT BElIeCTBa (Ha MpPUMEPE JKUIKUX



JIUH3).

N3mepenne pOKyCHOTO pacCCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tony4yenue n300paXkeHNs B CHCTEME U3 IIJIOCKOTO 3epKaja U JINH3BI.

[Tonydenue n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€IEeCKOMMYECKUX CUCTEM.

Habmronenue nudpakuuu, nHTEp)EpeHINN 1 MOISPU3aLUU CBETA.

N3ydeHue nossipu3anuy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenue nutepdepeHIuu J1a3epHOro U3JIyueHus Ha ABYX LIENSX.

Habmonenue nucnepcum.

HaGmoienue u uccnenoBanue TG pakiimOHHOTO CIIEKTpA.

N3mepenne 1JiMHbI CBETOBOM BOJIHBI.

[Tonydenue ciekTpa U3Iy4yeHUs: CBETOMO 1A TIPU MTOMOIIH TU(DPAKIIMOHHON PELIeTKH.

Paznen 6. OcHOBBI clieUAIBHON TEOPUU OTHOCUTEIBHOCTH.

['panuubl TPUMEHUMOCTH KJIACCHYECKOM MeXaHUKHU. [locTynarsl crenuaibHOM TEOPHUH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO ~ uHTepBai. [IpeoOpasoBanus  Jlopenuma.  YcioBue
NpUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaIIEHUE
JUIMHBI.

DHeprus U UMMYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € YHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

TexHUUecKkue YCTpPOMCTBA M TEXHOJIOIMYECKUE MPOIECChl: CIHYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHre UMITYIbCA U SHEPTUH PEIATUBUCTCKUX 4acTHIl (1Mo ¢oTorpadusM TPEeKOB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanroBas pusuka.

Tewma 1. KopnyckymsipHO-BOTHOBOW TyaJIU3M.

PaBHOBecHOE TemIOBOE M3IydyeHHE (M3JIydeHHe aOCONIIOTHO YEepHOro Teja). 3aKoH
cMmemieHust Buna. [ unoresa [lnanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITLC (POTOHA.

®oroaddext. Onbitol A.I'. CToneroBa. 3akoHbl poTodpdexta. YpaBHeHHEe DUHIITEHHA 1S
doroapdekra. "Kpacnas rpanuna” porosddexra.

JlaBnenue cBeTa (B 4YaCTHOCTH, JaBlIeHHME CBeTa Ha aOCOJIIOTHO IMOIJIOIIAIONIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1.H. Jlebenena.

Bonnoseie cBoiicTBa yactun. Bonnsl ne bpoiursa. [Jnuna BonHbl ne bpoiinsg m pazMepsl



00J1aCTH JIOKAJIM3AIuU ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM myanu3M. Judpaxiuys
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crnenuduxa n3mepenuii B Mukpomupe. CooTHoIIeHUs: HeonpeaeneHHocTen I eiizendepra.

TexHuueckue ycTpoHCTBAa M TEXHOJIOIMYECKHE IPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, cBeToAuo1. [leMoHCTpanuy.

D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeTOaUOI.

Conneunas Gatapes.

YdeHU4ecKuil SKCIIEPUMEHT, 1a00opaTopHbIe pabOThI, MPAKTUKYM.

HccnenoBanue porope3ucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccinenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSKEHMUSL.

Tema 2. ®usnka aroma.

OmnbITHI IO MCCIEeI0BaHUIO CTpoeHus aTroma. [lnanerapnas Mmonens atoma Pesepdopra.

ITocrynatsl bopa. M3nydenue u norsnouieHue (HOTOHOB MPH MEpeXojie aToMa C OJHOTO
YPOBHsI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa Bo0po/a.

CrioHTaHHOE M BBIHYKIEHHOE M3ITyueHue caera. Jlasep.

TexHnueckue ycTpoWcTBa M TEXHOJOIMYECKHE IPOLECCHI: CHEKTPAJIbHBIA aHaIHU3
(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanum.

Mogpens omnbita Pezepdopra.

Habnronenue nuHeHyaTbIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYNKA HOHU3UPYIOIINX YACTHIL.

Onpenenenne JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Y4eHu4ecKkuil SKCIIepUMEHT, Ta00opaTOpHbIe pabOoThI, TPAKTUKYM.

HabmtoneHue nuHeiuaToro crnekrpa.

HccnenoBanue cnekTpa pa3pexeHHOr0 aTOMapHOI0 BOJOpOJa U M3MEPEHHE MOCTOSIHHON
PunGepra.

Tema 3. ®u3nka aTOMHOTO sJIpa U AIEMEHTaPHbBIX YaCTHII.

Hyknonnas monens sinpa I'eitsenOepra-MBanenko. 3apsn sapa. MaccoBoe 4ucio spa.
N3otomsl.

PanuoakTtuBHOCTh. Anb(a-pacnan. DneKTpOHHBIH U MO3UTPOHHBIN Oera-pacnaza. ['amma-



U3JIy4CHHE.

3aKkoH paJMOAaKTUBHOTO pacmana. PanuoakTuBHbIE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusie peakuuu. [lenenue u cuuTes suep. Saepusie peakropsl. [IpodiemMsl yripaBisieMoro
TEPMOSIICPHOTO CUHTE3a. DKOJOTUYECKHUE ACTIEKThI PA3BUTHS SICPHONU SHEPTETUKHU.

Mertoabl perucTpaluyy U UCCIEI0BAHMS JIEMEHTAPHBIX YACTHULL.

@yH/1laMEHTANIbHBIE B3aUMOJCHCTBUA. bapuoHbl, Me30HbI U JenToHbl. lIpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb a[pOHOB.

®usuka 3a npenenamu CtannapTHol Mojenu. TemMHas MaTepust U TEMHasi SHEPIUsL.

EnuncTBO usznueckoit KapTUHBI MUpA.

TexHuueckue ycTpocTBa M TEXHOJIOTMYECKUE MPOLECCHl: AO3UMETpP, Kamepa BuibcoHa,
SJICPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Y4eHnuecKui IKCIEPUMEHT, J1abopaTOpHbIE pa0OThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenune nmornomeHus 6eTa-4yacTUll aTFOMUHUEM.

Pa3znen 8. DneMeHTHI aCTPOHOMUU U aCTPODU3ZHKH.

Dtanbl pa3BUTHs acTpoHOMUHU. [IprKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHHUE ACTPOHOMUM.
[IpuMeHUMOCTh 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TPUPOIBI KOCMHUYECKUX 0OHEKTOB.

Meroasl acTpoHOMHUYECKUX HccienoBaHuii. COBpEeMEHHBIE OINTUYECKHE TEeJIECKOIIbI,
paanoTeNecKOmbl, BHeaTMoc(hepHast acTpOHOMHUSI.

Bun 3Be3gnoro He6a. Co3Bes3ausi, spKue 3Be3/1bl, JIaHEThI, UX BUANMOE ABH)KCHHUE.

Conneynas cuctema.

Comnne. ConHeunas akTUBHOCTh. McTounuk sHepruu CosHIIa U 3BE31.

3Be3/1bl, UX OCHOBHBIE XapaKTEepUCTUKHU. /lnarpamMma "crieKTpanbHbIN KJIACC - CBETUMOCTD .
3Be3/1bI I1aBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" JUIsl 3B€3/1 TJIaBHOU
MOCJIeIOBAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMEHHBIE TMPEACTABICHUS O
MIPOUCXO0KICHUH 1 BoJonK COJTHIIA U 3BE3/]. JTaIbl )KU3HU 3BE3]I.

Mneunsiii [1yTe - Hama [Manaktuka. [lonoxxenne u neuxxenne Connia B ['anaktuke. Tumbl
ranakTuk. Pagnoranaktuku u kBazapbl. YepHbie JbIPHI B sIAPax TaaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6na. Pa3beranue ramaktuk. Teopus

bonsmioro B3peiBa. PennkroBoe n3nyyeHue.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepermiennsie mpo0i1eMbl aCTPOHOMUH.

YdaeHnuueckue HaOIIOICHHS.

Habumtonenus 38e31H0r0 He6a HEBOOPYKEHHBIM IJ1a30M C UCIOJIB30BaHUEM KOMITbIOTEPHBIX
MPUIOKEHUH JUIS OTIpeIeIeHUsI TIOJI0KEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus U sipKue 3BE3/bl.

Habnronenus B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

OU3NYECKUHN TPAKTUKYM.

CrniocoObl n3MepeHus: PU3NYeCKUX BEIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUN  ¢u3nuyeckux BeauyuH. OLEeHKa TI'paHUl]
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIEAOBAHUN 3aBUCUMOCTEN (PU3NUECKUX BETUYMH,
NPOBEpPKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMATHUYECKHX pa3jeiax
"V4yeHnuecKuil IKCIEPUMEHT, JJabopaTopHbIE pabOThl, MPAKTUKYM").

O6o0maroiee MOBTOPEHHE.

O60061eHre 1 cucTeMaTH3aIus CoIepKaHus pa3enoB Kypca "Mexanuka', "MonexkynsapHas
¢uzuka u TepmoauHamuka', "OnexrtpoaunHamuka', "Komebanuss u BonHbl", "OCHOBBI
crenuanbHoil Teopun oTHocutenbHocTH", "KBaHTOBas ¢u3uka", "DIeMEHTbl aCTPOHOMUU U
actpoduzuxu".

Ponbp ¢u3ukn M acTpOHOMHUM B HSKOHOMHYECKOM, TEXHOJOIMUYECKOW, COIMAIbHOH WU
ATHYECKOH chepax 1esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAYEHHE OIMHCATEIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTETHLHON W
IPOTHOCTUYECKON (YHKUUH (U3NYECKON Teopuu, poiib GU3NYEeCKoil Teopuu B (POPMUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MHUpPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3U.

Wzyuenune kypca ¢uU3MKU yriayOoieHHOro ypoBHS B 11 Kiacce OCyLIECTBIISIETCS C y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSATHUS, CBSI3aHHBIE C M3YyYEHHEM METOJI0B HAayYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BETUYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
AKCIEPUMEHT, MOJIETMPOBAaHUE, MOJEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsI, U(poBast 1ad0paTopHs.

Maremartuka: Pemienne cucrtembl ypaBHeHUW. TpuroHomerpuyeckue (yHKIUHU: CHHYC,



KOCHHYC, TaHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BekTopsl m Hx
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3IIEMEHTAPHBIX (DYHKIIUU.
[Tpu3Haky mo100Us TPEYTOIHHUKOB, ONIPE/ISIICHNE TUIOIIA U TUIOCKUX (Uryp U 00bema Tel.

buonorus: snexTpuueckre sIBICHUS B )KMBOU IPUPO/JIE, KoJiebaTeIbHbIe ABM)KEHUS B )KUBOU
NPUPOJE, SKOJOTMYECKHE PHUCKA IIPU IPOU3BOACTBE 3JIEKTPOIHEPrUH, 3JIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpenbl, YJIbTPa3BYKOBas JIMAarHOCTHKA B MEIUIMHE, ONTHYECKUE
SIBJIEHUS B YKUBOW IPUPOJIE.

XUMHS: CTPOCHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEpAbIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIeTKH, CIIEKTPAIbHBIN aHAIHN3.

I'eorpadus: MarHUTHBIC TMOJIOCA 3EMIIH, 3JIEKU MArHUTHBIX Py, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.

TexHonOrKsa: NpUMEHEHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATHUTOB, 3JIEKTPOBUTATENb
Skobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Tedb, JMHUHM DSJEKTpoliepenad,
AJIEKTPOJIBUTATEh, panap, paauoONpPHEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
VIBTPA3BYKOBass JMArHOCTHMKA B TEXHHUKE, IMPOCKIIMOHHBIM anmapar, BOJOKOHHAas OINTHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, S/IEpHAsi JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHUSI.

TemaTuueckoe IJIAHUPOBAHHUE

Nen/m HaumenoBanue pasznena u teM nporpammel | KonndectBo | Kontpomnbabie | IlpakTtrue
4acoB paboThI, KO- CKHE
BO YacoB paboThl,
KOJI-BO
4acoB
1 DJIeKTPOIMHAMHUKA. 27
2 MarsuTHO€ noJje. 14
3 DneKTpOMarHMTHas HHAYKIHSL. 13 1
4 KoJsie0anusi 1 BOJIHBI. 60
5 MexaHuueckue KoueOaHusl. 10
6 DNeKTpOMarHuTHBIE KOJIeOaHUsI. 15
7 MexaHn4yecKkue 1 3JeKTpOMarHuTHeie BoiHbL. | 10
8 OnTuka. 25 1
9 OcHoBBI crenuaabHoOMi TeopuH |
OTHOCHTEJIbHOCTH.
10 KBanToBas ¢gusuka. 25
11 KopnyckyJisipHO-BOITHOBOM yaJIu3M. 15 1
12 duzuka aToma. 5
13 ®du3rka aTOMHOTO siipa U DJIEMEHTapHBIX 5
YaCTHIL.
14 DJIeMEHTHI ACTPOHOMMH U ACTPO(PHU3NKH. 12
15 Duznyeckuii NPAKTHKYM. 16
16 IToBTOpEeHne MaTepuaia 25
170 3




I'padpyk KOHTPOJILHBIX M JIA0OPATOPHBIX PadoT

Konnuec
Hlara Hlara Tema TBO
wiaHupyemas | (pakTudeckas HACOR
1 KonTponbHas pabota Nel 1o Teme | 4
"DeKTpoMarHuTHasi MHAyKIus"
2 Kontponbnas pabora Ne2 o teme «OnTuka 1
3 KonTponbHas pabota Ne3 o Teme | 4
"KopnyckynsipHO-BOJIHOBOM ayanu3m"
I'paduk npakTnyecKux pador
Konunuec
Hlara Hlara Tema TBO
wianupyemas | (paktuueckas HACOR
1 [Tpaktuyeckas padora Nel "HMccnenoBanue 1
MarHUTHOT'O TOJISl TOCTOSIHHBIX MarHUTOB"
9 [TpakTrueckast pabora Ne2 "U3yuenue 1
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKA"
3 [Ipaktuueckass padora Ne3  "HccrnemoBanue 1
SIBJICHUS DJIEKTPOMArHUTHOW MHAYKIUU"
4 [Tpaktnueckass pabora Ned "HccnemoBanue 1
SIBJICHUSI CAMOUHTYKITH"
[TpakTuueckas paborta Ne 5"M3mepenue nepuoa
3) CBOOOTHBIX KOJIeOaHHI HUTSHOTO U py>KUHHOTO | 1
MasTHUKOB"
5 [Tpaktuyeckas padora Ne6 "IIpeobpazoBanue 1
SHEPIruu B MPYKUHHOM MasiTHUKE"
[Ipaktnueckass pabora Ne 7"HccnenoBanue
7 paboThl UCTOYHUKOB CBETa B IIEMH MepeMeHHOro | 1
ToKa"
8 [Tpaktnyeckas pabora Ne 8  "U3yuenue 1
rapamMeTpoOB 3BYKOBOW BOJTHBI"
9 [Tpaktuyeckas pabora Ne 9 «M3mepenue 1
MOKa3aTeJIsl MPEJIOMJICHHSI CTeKIa"
10 [Tpaktnyeckas pabora Ne 10 "U3smepenue 1
(hOKYCHOTO PACCTOSIHMSI PACCEUBAIOIITUX JIMH3"
[Ipaktnueckast pabora Nell "HaGmionenue
11 Judpakuuy, uHTepdepeHuuu U nonsgpuzanuy | 1
ceera'
[TpakTrnyeckas padora Nel2 "Onpenenenue
12 UMITYJIbCA ¥ SHEPTUU PENSATUBUCTCKUX YaCTHI (I10 1
dororpadusaM TpekoB 3apsKEHHBIX YACTHIL B
MarHuTHOM ToJie)"
[Tpaktuyeckas pabGora Nel3 "HccnenoBanue
13 3aBUCUMOCTH CHJIBI TOKa 4epe3 cBeroawon ot |1
HanpsokeHus"
[TpaxTiueckas padora Nel4 "VccnenoBanue
14 CIIEKTpa pa3pekeHHOTO aTOMapHOro Bojopogau | 1

W3MEpPEHHe MOCTOsTHHOM Punbepra"




[Tpaktuyeckas padora Nel5 "HccnenoBanue

15 PagroaKTUBHOTO (POHA C UCTIOJIB30BAHUEM
no3umerpa’
[Ipaktnueckass pabora Nel6  "HaGmromenus
3BE3AHOTO0 Heba HEBOOPYXKEHHBIM TJIA30M  C
16 UCIIOJI30BAHUEM KOMITBIOTEPHBIX PHIIOKCHHUN

JUTSI OTIPEICTICHUS TTOJIOKECHHSI HEOECHBIX OOBEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IIHUs
CeBepHoOro nosnymapus 4 sipkue 3B€3/1p1"




IToypouHoe miiaHupoBaHue

[Tpuunna
Hara Harta Tema Konuuect KOppEKIIHH
IUTaHUpYyeMas (akTHuecKast BO YacoB

B3aumMoneiicTBue MOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoe nose. 1

5 BekTop MaruuTHOM HHAYKIWU. [[puHIUMI cynepno3uliui MarHUTHBIX NoJield. JIMHUuKM MarHuTHOM 1
MHIYKINH.

3 MarnuTHO€ 1ojie POBOAHMKA C TOKOM (IIPSAMOro MPOBOAHMKA, KATYILIKUA H KPYTOBOTO BUTKA). 1
OmnsIT Opcrena.

4 Cuna Amriepa, e€ HampaBJIeHUE U MOIYJb. 1

5 Pemenue 3anad Ha cuimy Ammnepa. 1

6 IIpumenenue 3akoHa AMnepa. JIeKTpou3MepUTeNbHbIE TIPUOOPHIL. 1

7 Cuna Jlopenna, e€ HanpaBJIcHHE U MOIYJIb. 1
JIBrkeHue 3apsKeHHOM YacTUIIBl B OJTHOPOTHOM MarHUTHOM MOJIE.

8 Pemenue 3ana4d Ha cuiny JlopeHia. 1

9 Pabora cuier Jlopenma. 1

10 Pemenwuie 3amau Ha paboty cwibl Jlopenta. 1

11 MarnuTHO€ 1oJie B Bemectse. PeppoMarHeTUky, rapa- U JuaMarHeTUKU. 1

12 OcHoBHBIE CBOICTBA (PepPOMArHETHKOB. 1
[Tpumenenue GeppoOMarHeTHKOB.

13 Pemrenue 3amau mo reme "Maraursoe moie" 1

14 Pemrenue 3amay mo treme "MarauTHOE IOJIE» 1

15 SIBnenue 3y1eKTpoMarauTHOM MHAYKIMK. [I0TOK BEKTOpa MArHUTHOM MHTyKLIHU. 1

16 OJC uHAYKIMH. 1

17 3aKoH ayeKTpoMarHuTHOW nHAyKunu dapayes. 1

18 Buxpesoe anextpuueckoe nosie. Toku Dyko. 1

19 O/IC uHAYKIUH B IPOBOAHUKE, IBMKYILIEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE. 1

20 Pemenue 3ana4 Ha sBnenue 31C MHAYKIMH. 1

21 IIpaBuio Jlenma 1

22 WnpyxtuBHOCTB. KaTymika MHAYKTUBHOCTH B LIETIH MIOCTOSIHHOTO TOKA. 1

23 SIBnenne camonnaykuuu. IIC caMOMHIyKIIUH. 1




24 DHeprus MarHUTHOTO TIOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TIOJIE. 1

25 Pemienue 3agau Ha YHEPTUIO MATHUTHOTO ITOJIST KATYILIKH. 1

26 O0600meHne 1 CHCTEeMaTH3aITUs 3HAHUH 10 TeMe «DJICKTPOInHaAMUKa" 1

27 Koutpoabnas pa6ora Nel mo teme " DiieKTpoMarHuTHasi MHAyKuus" 1

28 Tlapmonnueckue KoaeOaHus. 1

29 Kunematndeckoe 1 THHAMHYECKOE OMFICAHNE KOJIeOaTeIbHBIX JBIKCHUN. 1
DHepreTU4ecKoe OMMCcaHne. (3aKOH COXPAaHEeHUsI MEXaHINYECKO# sHeprun). BeiBoj

30 JTUHAMHYECKOTO OMUCAHUS TAPMOHNYIECKIX KOJICOaHUN U3 UX SHEPTETUIECKOTO U 1
KHHEMAaTHYECKOTO OMHCAHHSI.

31 Awmmuutyza u dasa konebanuii. CBs3b aMILIATYIbI KOJICOaHUI NCXOTHON BETMUMHEI C 1
aMIUTATYIAMU KOJIeOaHNUH ee CKOPOCTH M YCKOPESHMSL.

30 [lepuox n wacrora konedanuit. [leproa Masix CBOOOTHBIX KOJIeOaHWH MAaTEMaTHIECKOTO 1
MmasitHuKa. [lepros cBOOOAHBIX KOeOaHUH MPYKMHHOTO MasgTHHUKA.

33 [MousiTre o 3aTyxawmux KojaeOaHusax. BeiHykaeHHbIe KoneOanus. Pesonanc. PesonancHas 1
KpuBas. BiusiHue 3aTyxaHus Ha BUJl PE30HAHCHOM KPUBOMH.

34 ABTOKOIICOaHHS 1

35 Pemrenue 3amay Ha kosieOaHus. 1

36 Pemrenue 3amay Ha kosieOaHus. 1

37 O060011IeHNE ¥ cUCcTEMATH3aus 3HaHNi 110 TeMe "Mexanndyeckue Konebanus" 1

38 KonebartensHbiii KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UI€aTbHOM 1
KoJ1e0aTeIbHOM KOHTYPE.

39 ®opmyna Tomcona. CBsi3p aMIUTUTY/IBI 3apsiia KOHJIEHCATOPA C aMIUTUTYJION CHJIBI TOKA B 1
K0J1e0aTeIbHOM KOHTYpE

40 3aK0H COXPAaHEHMsI SHEPTUU B UICATHFHOM KOJIeOATeTbHOM KOHTYPE 1

41 3aryxatromue 3JIeKTPOMarHuTHEIE KoJieOaHus. BeIHyKIeHHBIE 1
AJNEKTPOMArHUTHBIE KOJIeOaHuUst

42 IlepemenHsbIit TOK. MOITHOCTH TEPEMEHHOTO TOKa. AMIUIUTYTHOE U JEHCTBYIOIIEe 3HAUCHNUE CHITBI 1
TOKA ¥ HAIIPsDKEHUS TIPU pa3IUdHON (popMe 3aBHCHMOCTH IEPEMEHHOI0 TOKA OT BPEMEHH.

43 MouHOCTh TEPEMEHHOT0 TOKA. AMIUINTYAHOE U IeHCTBYIOIee 3HAUSHUE CUIIbI TOKA U 1
HaNpPsDKEHUSI IPH Pa3InyHON GopMe 3aBICUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

44 CuHyCoOMTaTbHBIN TIEPEMEHHBIN TOK. 1

45 Pesucrop, KOHAEHCATOP M KaTyIIKa HHAYKTUBHOCTH B LIETIM CHHYCOUJAILHOTO IEPEMEHHOTO 1

TOKa.




46 Pe3onanc TokoB. Pe3oHaHc HanpsHKCHIM. 1

47 Pemenne 3amau 1

48 Wneansueiid Tpanchopmatop. [IponsBoacTso, nepenaya u notpedbiaeHne daeKTpiuueckor sneprun | 1

49 DKONOrn4ecKue prucKy NpHu MPOU3BOJICTBE AEKTPodHeprun. KynbpTypa ncnonbp3oBaHus 1
9IEKTPOIHEPTUH B IOBCETHEBHOM JKU3HH

50 Pemrenue 3agau 1

51 Pemenue 3agau 1

52 O06o00mIenHne 1 cucTeMaTU3anys 3HaHUH 10 TeMe "DIIeKTPOMAarHuTHBIE KoneOaHus " 1

53 MexaHuyeckue BOJIHBI, YCIOBUS UX pacipocTpaneHus. [lonepedHsie U MPOA0JIbHBIE BOJIHBI. 1

54 Ilepuon, cCKOPOCTh pacIpPOCTPAaHEHHUS U JUTHHA BOJHBI. CBOMCTBAa MEXaHMUECKUX BOJIH: OTPAKCHHUE, 1
nperoMIIeHHe, HHTephepeHIHs U TUPPaKIHsL.

55 3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa. 1

56 HNudpas3syk u ynpTpa3Byk. LllymMoBoe 3arpsi3HeHUE OKPYKAIOIICH CPE/IbI 1

57 Pewienue 3agau 1
DONEeKTpOMarHuTHbIE BOJHEBL. YCIIOBHS M3JIyYeHHsS DJICKTPOMAarHUTHBIX BONH. Bianmuas

58 = 5 = . 1
OpHEHTAIHs BEKTOPOB E.B,Vs 3JIEKTPOMAarHUTHON BOJIHE.

59 CBoiicTBa 3NEKTPOMATHUTHBIX BOJIH: OTpaKeHHE, PEIOMIICHUE, TTOJSpU3aIisl, HHTepPepeHIIUs 1 1
TG PaKITHsL.

60 [[Ikana 3meKTpOMarHuTHBIX BOJH. [IprMeHeHne 371eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY 1

61 [TpuHIMITEL paJUOCBS3U U TENEBUICHHS. Paguonokamus. DIeKTpOMarHuTHOE 3arpsi3HeHUE 1
OKPY’KaroIEH Cpeibl

62 KontponbHas pabora no reme "KoneOaHus u BOIHBI" 1

63 [IpsiMonuHeHOE pacpoCTpaHEeHHE CBETa B ONHOPOAHOM cpene. JIyu cBeta. ToueuHbI HCTOUHUK 1
CBETa.

64 Pemenue 3agau Ha npUMEeHEHHE 3aKOHA NPSIMOJIMHEHHOTO pacIpOCTPaHEeHHUs CBETa 1

65 OtpakeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. llocTpoeHne M300pakeHUil B IIOCKOM 3epKalle. 1
Cdepuueckne 3epkaia.
[Ipenomnenue cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOIOTHBIN ITOKa3aTellb MPEIOMIICHUS.

66 OTHOCHTENBHBIN TIOKa3aTeNb npesioMieHus. [10cTOSIHCTBO 4acTOThI CBETa U COOTHOLIEHUE UMH | 1
BOJIH IIPH NIEpeX0/ie MOHOXPOMATHUYECKOI'O CBETA Yepe3 rPaHully pa3zaesia IBYX ONTHUYECKUX CPe.

67 Perienue 3a1a4 Ha IPUMEHEHNE 3aKOHOB OTPAYKEHHS U TIpesioMIieHHs cBeTa. [loHOe BHyTpeHHee 1

oTpakeHue. IIpeieabHblid Yo MOJIHOr0 BHYTPEHHETO OTPAXKECHMUSL.




68 Xon mydeii B mpu3me. ucriepcus cBera. CIIOKHBIN cocTaB Oenoro ceera. L[Ber. 1
Cobwuparomire U paccerBaromnie JUH3bL ToHKas TiH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CHIia

69 TOHKOW IJIMH3BI. 3aBUCHUMOCTh (DOKYCHOTO pacCTOSHHS TOHKOH Cc(epHYecKoi IMH3BI OT €e 1
TCOMETPHH U OTHOCUTEIBHOTO TTOKa3aTells mpeaoMicHus. GopMysa TOHKOU JIMH3bL. Y BEIHUEHHE,
J1aBaeMOe JIMH30U
Xox my4a, TPOIIEANIET0 JMH3Y IO TPOHW3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOW OCH.

70 ITocTpoeHne n300pakeHMI TOYKH M OTPE3Ka MPSAMOI B COOMPAIOIINX W PacCEHBAIONINX JIMH3aX U | 1
UX CUCTEMaX.

71 Pemenue 3a1a4 Ha MOCTpOCHUE N300PaKEHUH, MTOJTYYaEeMBIX C TOMOIIIBIO JINH3 1

72 Onrtuyeckue npubopsl. Paspematomas cnocodHocTs. ['M1a3 kak onTHyeckas cuctema. 1

73 Pemenwue 3amau. [Ipenenst mpuMEHNMOCTH T€OMETPUIECKOM ONTHKH 1

74 Pemenue 3amau mo onTuke 1

75 BonHoBas onrtuka 1

76 Wntepdepennns cpera 1

77 KorepeHTHble  MCTOYHMKMA. YCJIOBUS  HAOJMIOJCHHS MaKCUMyMOB M MHHHMYMOB B 1
nHTep(HEePSHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB.

78 Pemenue 3ana4 Ha MHTEP(EPEHITUIO CBETA. 1

79 [Tpumeps! kKIaccuuecKux UHTEPGEPEHIIMOHHBIX CXEM. 1

80 Hudpaxnus cBera 1

81 HudpaknronHas pemérka. YciaoBHe HAONIOACHUS TJIABHBIX MAaKCUMYMOB TIPH TaJeHUH 1
MOHOXPOMATHYECKOT'O CBETA Ha AU(PAKIIMOHHYIO PEIIETKY.

82 Pemenue 3amau Ha nudpakiuio cBeTa. 1

83 [Nonspuszanms cBera 1

84 Peuienue 3a1au Ha nonsipu3almio CBeTa 1

85 Pemenne 3a1a49 mo TemMe ONTHKA. 1
O0o00mIeHNe U crcTeMaTU3alys 3HAHUH 10

86 n " 1
teme "OnTuka

87 KonTpoabhas padora Ne2 no teme «OnTuka» 1

88 I'paHuIbl IPUMEHUMOCTH KJIACCUYECKOH MEXaHMKHU. 3aKOHBI 3JICKTPOAMHAMUKY U IPUHIIMIT 1
OTHOCHTEILHOCTH

89 [TocTynaTel crieagbHON TEOPHH OTHOCHUTEILHOCTH 1




[IpocTpancTBeHHO-BpeMeHHoM nHTepBai. [IpeoOpazoBanus JlopeHiia. Y ciioBue NpUUnHHOCTH.

90 OTHOCHUTENBEHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeUIeHHE BPEMEHH U COKPALICHUE [UIMHBI
91 DHepTUs U UMITYJIbC PETSTHBUCTCKON YaCTHITBI 1
92 CB3b Macchl ¢ SJHEPrUeH U UMILYJIbCOM PETSITUBUCTCKOM YacTUIIbl. DHEPrHsl TOKOs 1
93 PaBHOBeCHOE TEIIIOBOE U3TYUYCHUE 1
94 3akoH cMemeHns Buna 1
95 I'mnore3a M. Ilnanka o kBanTax. @OTOHBI 1
96 DOHeprust 1 UMITyJbe HOTOHA 1
97 ®otoadpdext. OnbiTel A. I'. CroneroBa. 3akoHbI POTOIPPEKTa 1
98 Ypasaenne Dvinmreiina s Gpororddekra. "KpacHas rparuma” hotoaddexra 1
99 JlaBnenue ceera. OnbiThl I1. H. JIeOeneBa 1
100 Bos1HOBBIE CBOMCTBA YAaCTHI] 1
101 Bounnb! e bpotins. JlinHa BoHBI e Bpoiis u pa3Mepsl 00J1acTH JIOKATHU3AIUH IBUKYIICHCS 1
YACTHIIBI
102 KopnyckynsipHO-BOIHOBOI Tyau3m 1
103 Jubpakiust 3JIeKTPOHOB Ha KpUCTaJLIax 1
104 Criennduka nuzmepennid B Mukpomupe. CooTHoLIeHUs HeonpeaenéHHoctel | eitsendepra 1
105 Pemenue rpaduyeckux 3anadq 1
106 Pemienne pacu€THbIX 3a71a4 1
107 KonTpoabnas padora Ne3 o teme " KopnyckyJisipHo-BOJIHOBOM xyanu3m" 1
108 OmnbITHI IO MCCIIEAOBAaHMIO CTpoeHus aToMa. [Inanerapnas mozens atoma Pesepdopna 1
109 IToctynarer bopa 1
110 Bune! criektpoB. CriekTp ypoBHEH SHEPTHH aTOMa BOAOPOAA 1
111 CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEeHHE CBETA 1
112 Jlazep 1
113 Hyxnonnas mozens siapa ['erizenOepra- MiBanenko. 3apsin 1 MaccoBoe uncio sapa. Mzotonsl. 1
PannoakTuBHOCTH
114 3aKoH panoaKTUBHOTO pacnana. CBocTBa HOHU3UPYIOIIET0 U3Iy4YeHus. Biusiane 1

PaaAOAKTUBHOCTH HA KMBBIC OPraHU3MBbI.




Ho3umerpus

DHeprus CBSA3M HYKIIOHOB B siape. Saepusie cuibl. JledekT Macce siapa. SaepHbie peakiuy.

115 Snepusie peakTopsl. [Ipobiaemsbr 1
YOPaBISIEMOTr0 TEPMOSIAEPHOTO CUHTE3a. DKOJIOTMUECKUE ACTIEKThI pa3BUTHS sIICPHON SHEPTETUKU
MeTo/1plI peTUCTpPALIUH U UCCIIEOBAHUS dJIEMEHTapHbIX YacTUll. DyH1aMeHTalbHbIE

116 B3aUMOIeHCcTBHS. baproHbI, ME30HEBI 1
nenTtoHsl. [IpencraBnenue o CranmapTHoi Moaenn. KBapK-TIroOHHAs] MOJIENh aIpOHOB

117 ®usuka 3a npenenamu CrangapTHoi Moaenu. TémHast Matepus U TEMHas 3Heprusi. EnuHcTBo 1
¢bu3nuecKoi KapTUHBI MUPa

118 OTarsl pa3BUTHS aCTPOHOMHUHU. 3HAUEHHE aCTPOHOMUHU 1
ITpuMeHNMOCTh 3aKOHOB (PU3UKHU 7151 OOBSICHEHUS IPUPOABI KOCMHYECKUX 00BEKTOB. MeToabl

119 ACTPOHOMUYECKUX 1
WCCIIETOBAHUN

120 CoBpeMeHHbIE ONTHYECKUE TENECKOITBI, PaJANOTENECKOIBI, BHEaTMOC(HEpHAs aCTPOHOMHS 1

121 Bun 3Bé3nHOTO HebOa. Co3Be3aus, sipKue 3BE3MbI, IUIAHETHI, UX BHIUMOE JIBIKCHUE 1

122 Conneunas cucrema. Comnnaie. ComHedHast akTHBHOCTE. Mctounuk sueprun CoHIA U 3BE3] 1

123 3BE37bI, NX OCHOBHBIE XapaKTepUCTUKH. JlnarpaMMma "crieKTpajabHBIN Kiacc — CBETUMOCTB" 1

124 3Be3.1bI IJIaBHOM ITOCIIEI0BATEILHOCTH 1

195 Buytpennee crpoenue 38€31. COBpeMEHHBIE MTPEICTABICHUS O TPOUCXOKICHUH U 3BOIOINH 1
CoiHia ¥ 3B€31. OTallbl >KU3HU 3BE3]

126 Mieunsiii [Tyte — Hama 'anaktrka. Tumel ranakTuk. YEpHbIe AbIPhI B sIpax ralakTHK 1

197 Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06mna. Teopust bosbmioro B3peiBa. PenukroBoe 1
W3Ty4YeHHe

128 Macmrabnas ctpykrypa Beenennoit. MeraranakTuka 1

129 Hepeménneie mpobiaeMbl aCTpOHOMUHT 1

130 [IpakTrueckas padbora J'\'Igl "UccnenqoBanne MarHuTHOTO TIOJIS 1
MIOCTOSIHHBIX MAarHUTOB

131 [pakTrdeckas padota No2 "M3ydeHue 3aBUCUMOCTH CHITBI AMIIepa OT CHITbI TOKa" 1

132 [paktrnaeckas padora Ne3 "VccnenoBanue sSiBIEHUS IMEKTPOMArHUTHON MH KUK 1

133 [Ipaktnueckas padora Ne4 "MccnenoBanue sSBJIeHUS CAMOMHIYKIMA" 1

134 [Ipaktrnueckas padota Ne 5"M3mepenne nepuoaa cBOOOIHBIX 1

KoJIeOaHUI HUTSIHOTO U MPYKMHHOT'O MasiTHUKOB"




[Mpaktuaeckas padora Ne6 "[IpeobpazoBanue SHEPTUU B IPY>KUHHOM

135 " 1
MAasiTHUKE

136 Hpalf'mqecxaﬂ paborta Ne 7"HccnenoBanne paboThl HCTOYHUKOB CBETA B IIETIH ITEPEMEHHOTO 1
TOKa

137 [Ipaktnueckas padora Ne 8 "M3yueHue napaMeTpoB 3ByKOBOW BOJIHBI" 1

138 HpaKTI:I"IeCKaﬂ pabota Ne 9 «3mepeHue moka3aTems IpeIoMICHUS 1
CTeKJIa

139 [TpaxTrueckas padora Ne 10 "U3zmepenne GoKyCHOTO pacCTOSHUS pacCEeHBAIOIINX JTUH3" 1

140 [IpaxTrueckas padora Nell "HaGmronenue nudpaximm, nHTEpGEPESHIINT U MOJISIPH3AIH CBeTa" 1
[IpaxTrueckas padora Nel2 "OmnpeneneHne UMITyIbca U SJHEPTUN PEIATHBUCTCKUX YacTHII (TI0

141 ¢doTorpadusM TPEeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM 1
nosie)"

142 HpaKTquCKé}'H pabora Nel3 "HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOUO OT 1
HanpsHKEHUs!

143 ITpakTrueckas padora Nel4 "McciaenoBaHue CIieKTpa pa3peKeHHOTO 1
aTOMapHOI0 BOJOPO/ia M U3MEpEeHHNe MOCTOssHHON Punbepra”

144 ITpaktuueckas padora Nel5 ""I/IccneI[OBaHHe pannuoakTUBHOTO (oHa ¢ 1
MCIIOJIb30BaHUEM JI03MMETpa
[Mpaktuueckas padbora Nel6 "Habmronenus 38€31HOT0 HeOa HEBOOPYKEHHBIM TI1a30M C

145 UCIIOJIb30BaHUEM KOMITBIOTEPHBIX TPUIIOKEHHM JIJIs OTIpeIeICHUsI TOJIOKEHUST HEOECHBIX 1
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3usi CeBepHOro mosrylmapusi U sipkue 3BE37p1"

146 O0600meHne u cucremMaTu3anys 3HaHUH. Ponb Gu3uKu 1 acTpOHOMUM B SKOHOMUYECKOM, 1
TEXHOJIOTHUYECKOM, COLMATIBHON M ATHUECKOH chepax AesITeIbHOCTH YeIOBEKa

147 O606H16V:lele W cucTeMaTH3anus 3HaHui. Posib 1 MecTo pHU3HKH U aCTPOHOMHH B COBPEMEHHOM 1
HAY4YHOU KapTUHE MUpa
O600uieHne 1 cucremMaru3anys 3HaHui. Ponb ¢pusnueckoii Teopuu B HOpMUPOBAHUH

148 MIpEJICTaBIEeHUH O GU3NIECKON KapTHHE 1
MUpa, MECTO PU3MUYECKON KapTHHBI MUPA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO- HAyYHBIX
NpEeACTaBICHUH 0 IPUpoAe

149 O0o061enne 1 cucTeMaTu3amys 3Hanuii mo reme "Kunemarnka" 1

150 O06o00mIeHne U CHCTeMaTH3aIUs 3HaHuK 110 TeMe " JImHamuka" 1

151 O00011IeHre ¥ CUCTeMaTH3alus 3HaHui 1o Teme "Craruka TBeporo tena' 1

152 O00011IeHNE ¥ CUCTEeMATH3allMs 3HAHUH 110 TeMe "3aKOHbI COXPaHSHHsI B MEXaHUKE" 1

153 O06o006uieHre 1 cucreMaTu3anys 3HaHU 110 TeMe "OCHOBBI MOJIEKYJIIpHO-KMHETHYeCcKol Teopun” | 1




154 O0600meHne  cucTeMaTH3aIus 3HaHui 1o TeMe ""TepMoamHamuka. TerroBbie MamHb!" 1
155 O0600meHne 1 CHCTeMaTH3aIisd 3HAHUH 110 TeMe " ArperaTHbIe COCTOSHUSA BemecTBa. Pa3oBbie 1
mepexos”
156 O06o00meHne 1 CUCTeMaTH3aIusl 3HAHUH 110 TeMe "DIIeKTprudecKoe moje" 1
157 O0600meHne  CUCTeMaTH3aI|sl 3HAHUH 110 TeMe "DIIeKTprudIecKoe moje" 1
158 O06001IeHNe U cUCTeMaTH3anus 3HaHuH 110 TeMe "[loCTOSHHBIN AIIeKTPUIECKU TOK" 1
159 O06001enne u cucTeMaTu3anus 3HaHUH 1Mo TeMe "TOKM B pa3inyHbIX cpeaax’” 1
160 O0001IeH e B cUCTEMATH3aLMsl 3HaHUH 110 TeMe "MaruutHoe mose" 1
161 O00011IeHNE ¥ CUCTEMATH3alMs 3HAHUH 110 TeMe "DJIEKTPOMAarHUTHAS UHITYKIUS" 1
162 O060011IeHME ¥ cUCcTEMATH3alMs 3HaH! 110 TeMe "Mexaundyeckue Koneoanus" 1
163 O0001IeHne 1 CUCTeMaTH3allns 3HAHUH 110 TeMe «DJIEKTPOMarHUTHBIEC KoneOaHus" 1
164 O0o006111eHNe U CHCTEMATH3AIMS 3HAHUI 110 TEME 1
"MexaHu4ecKue U 3JIeKTPOMarHUTHbIC BOJIHbI"
165 O00011IeHNE ¥ cUcTEMAaTH3alus 3HaHuil o teMe "OnrTuka" 1
166 O06001enne 1 cucreMaru3anus 3Hanuii 1o reMe "Ocuosel CTO" 1
167 O0001IeHNE B CHCTEMATHU3ALIMS 3HAHHUH 110 TEME 1
"KopnyckyisspHO-BOJIHOBOU qyanu3m"
168 O00011IeHNE ¥ cHUCTEMATH3alMs 3HaHUil 110 TeMe "Pusnka aroma" 1
169 O00011IeHNE ¥ cUcTEMATH3aMs 3HaHui 110 TeMe "Pusnka 1
ATOMHOTO sIJIpa U DIIEMEHTAPHBIX YaCTHI"
170 O0001IEHE B CHCTEMATHU3ALIMS 3HAHHUH 110 TEME 1

"OnemenTsl actpoduszuku”




