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COJEP)KAHUE OBYYEHUA

Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJIE.
Bexrop marauTHOM MHAYKUMK. [IpyHIMI Cyliepno3uIy MarHUTHBIX 1I0JIEHW. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHUiTHOM MHIYKITUU OISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA WHAYKIMM MarHUTHOTO IO
JUIMHHOTO TIPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anMopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HalpaBJIEHHUE.

Cuna Jlopenna, e€ MoOayidhb W HampapieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa MHIYKITUU. 3aKOH JIEKTPOMArHUTHON MHAYKITUU Dapanes.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABUXKYIIAS CHJa WHAYKIMH B TMPOBOIHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUIa CAMOUHTYKIIWH.

DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIMYU MarHUTHOTO TIOJIA.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIbI MHAYKLIHMH OT CKOPOCTH M3MEHEHHUsS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3JEKTPOMArHUTHOW MHIYKIUU.

Pazgen 5. Koieoanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiedanus
KonebarenbHast cucrema. CBOOOIHBIE MexXaHHuUeckue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyXKMHHBII MasATHUK.
MaremaTtuueckuii MaITHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuii. [IpeBpaiienre sHepruu npu
rapMOHUYECKHUX KOJICOaHMSIX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU M DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HUJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromMX KoJjieOaHUAX. BbIHYXJAeHHbIE MEXaHUUYECKUE KOJICOaHMUs.
Pe3onanc. BeiHyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CUHYCOUAAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpaunchopmarop. IIpomsBoacTBo, mepemaya W MOTPEOJICHUE SIEKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wucnoiab3oBaHUsS
AJIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HHU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC npH 1OCIIENOBATEIPHOM COEAVWHEHHU PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIepUO/ia MajblX KOJIeOaHUi I'py3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEpeMEHHOrO TOKAa B LENM M3  IOCIEAOBAaTENbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAaAZHUNHbLE 60IHbL

MexaHnyeckue BOJIHBI, YCI0BHs pacnpocrtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoJsHblL. [lomepeunble W mpojosbHble BoJIHBL. MHTepdepenuuss u audpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTaius BekTopoB E, B, V B anexTpomarHuTHO BosiHe. CBONCTBA 3JIE€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, [pelioMJieHHe, mojspuzauus, audpaxuus, uHTeppepeHuus. CkopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana >M€KTPOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEJIbI.

Texnuyeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLIMHE, pajnap, paauoONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neus.



Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHECHUE TIOTIEPEUHBIX U MPOJA0THHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHHK 3BYKa.

Habmoienue oTpaxkeHus U IPeIOMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenne naTepdepeHInn U JUPPaKIH MEXaHHISCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmoienue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOW M YacTOTOU
KoJIcOaHUH.

HccnemoBanue  CBOWCTB — DJCKTPOMArHUTHBIX — BOJH:  OTpPaKCHHE, MPEIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
ITHYECKOH cepax IesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOU
HayyHOM KapTHHE MHpa, Pojib (PU3NUECKONH Teopuu B (OPMUPOBAHUU MPEACTABICHUN O
¢buznueckoil KapTUHE MUpa, MECTO (U3NYECKON KapTUHBI MHpa B OOLIEM PSAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O MPUPOJIE.

MexnpeamerHblie CBSI3U

N3yuyenne xypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMS:
SIBJICHUE, HAy4yHbI (akT, Tumnore3a, (U3MYEeCKas BEJIMYMHA, 3aKOH, Teopws, HaOII0/IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMBbl ypaBHEHUH, TPUTOHOMETPHUUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
IIPOEKLUH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
MPU3HAKY [IOJJ00US TPEYTOIbHUKOB, OTPEAEICHUE IIOAAN INIOCKUX GUryp u 00bEMa Tell.

Buonoeus: snexrpuyeckue sIBIEHUS B )KUBOM IPpUpPOJE, KojeOaTeabHble IBUKEHUS B AKUBOM
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOU ITPUPOJE, ACUCTBHE PalMalliy HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHUE AaTOMOB M MOJIEKYJ, KPHUCTaUIMYEeCKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eocpaghus: marHuTHBIE MOJOCAa 3€MJIM, 3aJI€KU MAarHUTHBIX PyH, GoTochEMKa 3eMHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUN.

Texnonocus: TMHUM DJIEKTPOIIEpENad, T€HEpaTop MEPEMEHHOIO TOKA, 3JEKTPOABUIATEb,
MHAYKIMOHHAs IeYb, pajap, paJuoNpUEMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHUS ydeOHOTo mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIIETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

HMHTEPEC K Pa3IMYHBIM cepam MpoecCUOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3uKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYLIECTBIICHUE JICCTBHI B OKPYKAKOLIEH CpE/Ie HA OCHOBE 3HAHUSA LIEJIEI
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacuIupeHre OmbITa JCSITEIIbHOCTA JKOJIOTMYECKOM HAMpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATEICKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
Ba3oBble joruyeckue neiicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pACCMATPUBAEMBIX (DU3HUCSCKUX SBIICHUSX,

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIIEICTBUI EATETHLHOCTH,

KOODAMHUPOBAaTh W BBINOJIHATh PAa0OTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAayYHOW TEPMHHOJIOTHEH, KIFOUEBHIMHU TMOHATHUSAMHU M METOJaMU (PH3HUYECKOU
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOOB pPEIICHUs 3a71a4
(U3NIECKOTO COACPIKaHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIIUSX, B TOM YHCIIC TIPU CO3JJaHUN
y4eOHBIX POEKTOB B 001aCTH (DU3HKH;

BBISBJISATh TPUYMHHO-CJICJICTBCHHBIC CBSI3W M aKTyaJlM3WpPOBAaTh 3ajady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI IS I0Ka3aTeIbCTBA CBOMX YTBEPIKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B X0O/I€ PEIICHHs 3a/1a4H Pe3yAbTaThl, KDUTHUECKU OLIEHUBAThH
WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
qHclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJICTh HaBBIKAMHU IOJIydeHUsI MHPOPMALUU (PU3NIECKOTO COJIEPIKAHUS M3 MCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIO0JIb30BAaTh CpeAcTBa MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DM3MYECKOTO COACP)KAHUS B pPa3IMYHBIX Qopmarax ¢ y4EToM
Ha3HaYeHUs MH(OPMALIMU U LI€JIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alluH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YpOKax (PM3UKU U BO BHEYPOUHOU JCATEIHHOCTH,

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JEUCTBUA IO €€ TOCTHKEHHIO: COCTABIISTh IUIaH IEUCTBUM, pACHIPENEIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)XIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATEIBHYIO IESTENbHOCTh B 00MACTH (U3UKH U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJISATh IJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTECHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO SPYAULIUU B 001acTH (DUBHUKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJICTh HABBIKAMH MO3HABATEIILHOU pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEILIECHUS 10 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MIPABO JAPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAJIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSIBIISITH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATBI

K koHiy oOyuenust B 11 kJjiacce nmpeaIMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(OOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHHKH W TEXHOJIOTHH, B MPAKTHUYECKOU
NS TETBHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KaPTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMCHCHUS W3YYCHHBIX (PHU3MUECKUX MOJCICH: TOYCUHBIN
ANIEKTPUYECKHIA 3apsi]l, JIyd CBETA, TOUCYHBIN UCTOYHUK CBETA, SICPHASI MOJICIIb aTOMa, HyKJIOHHAsI
MOJIEJIb AaTOMHOTO siJIpa MPH pelieHr: (prU3ndecKux 3a1ad;

pacrio3HaBaTh (DU3MYECKHE SBJICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
WHIYKINS, ACWCTBUE MAarHUTHOTO TIOJsI HA MPOBOJHUK C TOKOM U JIBIDKYLIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakius W MONSIpU3allds CBETa, AUCIEPCHS CBETa,
doTosnexkrpudeckuit 3¢pdext (pororddexT), CBeToBOE AaBleHUE, BOSHUKHOBEHHE JTHHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTD PA3IUYHBIX CPENl) U IIEKTPOMATHUTHBIE SIBIICHUS (TIPOLIECCHI),
UCTONIE3YS  (U3MYECKUE BEIMYMHBI: DJIEKTPUUECKUM 3apsij, CHiIa TOKa, DJIEKTPHUECKOe



HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIA,
paboTa TOKa, MHIYKIMsS MarHUTHOTO MO, cuia Amnepa, cwia JlopeHia, MHIYKTHBHOCTb
KaTYILIKH{, SHEPrusl 3JEKTPUUYECKOI'0 W MArHUTHOTO IOJIEW, NEPUOJA W 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce FapMOHUYECKUX DJIEKTPOMAarHUTHBIX
Kosebanuid, (POKyCHOE paccTOSHHE W ONTHYECKash CWiIa JIMH3bL, MPH OINWCAHWH IPABHILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OO0O03HAUYECHUS M CIUHHIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETMYUHAMH;

ONMCHIBaTh M3YyYCHHbIC KBAHTOBBIC SIBJICHHS M IPOILECCHI, HCMOIb3Yd (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3W AaTOMHBIX siep, NPU OMUCAHUHU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIBI, YKa3blBaThb (OPMYIbI, CBS3bIBAIOUINE JAHHYIO (U3UYECKYIO BEJIWYMHY C JPYTUMHU
BEJIMYMHAMH, BEIYUCIISITH 3HaUeHUE (PU3UYECKOM BEJIMUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
OpUHOMNBL: 3akoH OMa, 3aKOHbI MOCIEAOBAaTENbHOIO U MapajuieIbHOIO  COEIWHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEKTPOMAarHUTHOW  WHAYKUIHH, 3aKOH
MPSIMOJIMHENHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DitHIITeHA 171 hoTodD(PexTa, 3aK0H COXpaHEHUS SJHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPaHEHUsl AJIEKTPUUYECKOro 3apsja, 3aKOH COXpaHEHHUS MAacCOBOIO YHCIIA,
nocTynatel bopa, 3akoH paaMOakTHUBHOIO pacmajia, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHa, €ro MaTeMaTHYecKOe BbIpaKEHHWE M YCJIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHHUMOCTH;

ONPENENATh HANPABIECHWE BEKTOPA MHAYKIMHM MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEpEHHil: mpu 3ToM  (PopMyIupoBaTh
npoOieMy/3aady v TUIOTE3y Y4eOHOTO AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEISI0KEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEPEHUs (UBUYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OICHKHU
MOrPEITHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3ylbTaThl MOJYYCHHOW 3aBUCUMOCTHU
¢buznyecKkux BENWYMH B BUAE TaOmUIl M TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIeA0BaHUs;

coOnroAaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro 9SKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATENLCKOM UM TMPOEKTHOW JESITENbHOCTH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
(dbu3nueckre 3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUIECKYIO
MOJENb, BBIACHATh (U3MUECKHUE BENUYUHBI U (OPMYIbI, HEOOXOAMMBIE Ui €€ pelIeHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUECKON BEIHYNHBI,

pelniaTh KaueCTBEHHbIE 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO IIETOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;



HCIIOJIb30BATH IIPH PCIICHUN y‘-Ie6HbIX 3ala4 COBPCMCHHBLIC I/IH(bOpMaI_[I/IOHHbIe TEXHOJIOTNU
JUI TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MOTYJISIPHOM MH(POPMALIUH, TOJTyYCHHOH U3 Pa3IMYHbIX HUCTOYHUKOB, KDUTUYECKH aHATU3UPOBATh
MOJIy4aeMyr0 HHPOPMAITHIO;

00BACHSITH IIPUHIUITBL HeﬁCTBHH MallluH, HpI/I60pOB U TCXHHUYCCKUX YCTPOﬁCTB, pasiimuaTb
YCIOBHSI HX 0€30MMaCHOTO UCIIOJIb30BAaHUS B TOBCEIHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHUE MTPOIICCCOB OKPYKAOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TCOPECTUUCCKUEC 3HAHU T10 q)HSHKC B HOBCGILHGBHOﬁ KHU3HU OJI1 olecrieueHus
0€30IacHOCTH TIPU O0paIeHHH ¢ MPUOOPAMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIs COXPAHEHUS
3JI0POBBS M COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpeie;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTAHJAPTHBIX CUTyallUAX, aJCKBATHO OICHMBATHL BKJIAJ] KaXXJIO0TO HW3 YYACTHHUKOB TPYIIILI B
pEeLICHUE pacCMaTPUBAaEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

HanmeHnoBanue pa3e/ioB U TeM
Ne i/t

KoaudecTBo 4acoB

Kontpo

DJIeKTpOHHbIE (LN (PPOBbBIE)

IIpakTHYeckue
nporpamMmsl Bcero JIbHbIE o0pa3oBaTe/ibHbIE peCypChl
padoThbI
padoTsI
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTHOe noJie. DIeKTpOMarHuTHas 13 1 5
WHIYKITAS
Wroro mo pazueny 13
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKue B 3JICKTPOMarHUTHBIE 12 1
KojeOaHus
59 MexaHn4yecKue U 3JeKTPOMarHUTHHIE 3 1
BOJIHBI
Hroro no pasgeny 20
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 O6o0matoiiee MOBTOPCHHE 1
Hroro no pazgeny 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




I[MoypouHoe miIanHupoBanme

Ne KosnyecTBo yacos
n/ | Tema ypoka Bcer HAat Jaexktponnbie LHOP
. o KP | JIP | a
1 MarnutHoe noJie. THayKnust MarHUTHOTO MOJIs
2 Cuna Amnepa 1
3 Pemenue 3agau mo reme «Criia AMrepa 1
4 JleiicTBrEe MAarHUTHOTO TOJISL HA IBUXKYIIYIOCS 3apsbKeHHY0 yactuny. Cuna 1
Jlopenna. Pabora cuisl Jlopenna
S) [Tpumeps! pemenns 3anad no teme «Cuna Jlopenna» 1
6 JlabopaTtopHnas pabora 1 «Habmronenne neiicTBUSI MAarHUTHOTO TTOJIST Ha 1 1
TOK»»
7 MarHauTHEIE CBOMICTBA BENIECTBA 1
8 DJIEKTpOMAarHuTHasi MHAYKIWs. MarHuTHBIN TOTOK
9 [TpaBuso Jlenma. 3akoH IEKTPOMArHUTHON WHIYKITUH 1
10 [Tpumepsl penieHus 3a1ay 1Mo TeMe «3aKOH JIEKTPOMArHUTHON MHTYKIIHI 1
JlaGopaTtopnas padota Ne 2: «M3yueHue sBJICHHS dJIEKTPOMArHUTHOM
11 | urpyxomm» 1 1
SIBnenne caMOMHAYKIMHU. MHIyKTUBHOCTb. DHEPTUs MarHUTHOTO TMOJIs
12 | roxa. 1
KounTponbHas pabora no teme: «MaruutHoe mnose. DIeKTpOMarHUTHAS
13 | unpykumsa» 1 1
14 | CBoOoHbIe KOTEOaHUs 1
15 | 'apmoHuyeckue KonebaHus 1 1
16 | IIpumeps! perieHus 3aaa4 no reMe «l'apMoHudeckue KojaeOaHusD) 1




17 | YpaBHeHue rapMoHHUYeCcKHX KoJiebanuii. [IpeBpamienne sHepruu 1
18 | 3aryxatomiyie U BRIHYXJACHHBIE KosieOanus. Pesonanc
19 Jlaboparopuas padota Ne3: «Onpenenenue ycKOpeHUs: CBOOOHOTO TaIeHUs 1
MIPH TOMOIIIM MAsITHUKA»
20 | CBoOOIHBIC HIIEKTPOMArHUTHBIE KOJICOaHUs 1
21 | FapMoHHMUECKHE AIeKTpoMarHuTHeIe Kojebanus @opmyna Tomcona 1
22 | IlepemeHHBIH TOK. Pe3ncTOp B 11€NH MMEpEeMEHHOTO TOKa 1
23 | Pe3oHaHC B 2JEKTPUUECKON LIENH 1
24 | 'enepaTop nmepeMeHHOT0 ToKa. TpaHchopmaTop 1
25 | IIpou3BoicTBO, ITepeiavya U MoTpeOICHNE IIEKTPUISCKON SHEPTHH 1
26 | BomHOBEIC siBeHHS. XapaKTEPUCTHKH BOJIHBI 1
27 | 3BYKOBBIC BOJIHBI 1
28 | UnTrepdepennus, nudpakuus v MOISPU3AIHS MEXaHUUYECKUX BOJIH 1
29 DJIEKTPOMArHUTHOE MOJie. DJIEKTPOMarHuTHasi BOJIHA 1
30 Nzobperenune paano [TonoeiM. [IpuHIUTIBI pagroCBs3n 1
31 CBoICTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
32 [Tonsitue o TeneBuneHnu. PazButue cpeacTs cBs3U 1
33 KonTpospHast pabota 1o Teme «JIeKTpOMarHuTHbIE KojaeOaH!sl U BOJIHBD) 1
34 IToBTOpEHME 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







