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Bun sansatus

HammenoBanwue paznenos, tem, CPC

Koi-Bo

JlomarnHee 3aianue

Paszoen 1. Ocnogwl 31eKMpPoOUHaAMUKY

Tema 1.1. Dnexmpocmamuxa

1-2

Teopus

Mertons! pacueta cunsl Kynona u
HAMPSKEHHOCTHU 3IEKTPOCTATUUECKUX TOJIEH.

2

BblyunTs (hopMyIIbl 1 OTIpeieIeHUs.

3-4

Teopus

PaboTa crit aeKTprYecKoro oSt pH
nepeMenieHnn 3apsaaos. Pabora n
IIOTCHUIHAJIbHAA 3Hepr1/151. HOTCHHI/I&H
JIEKTPUYECKOTO MOJISI U €r0 CBOMCTBA.
[Ipu3Haku nmoteHIMaIbHOCTH N0 PaboTa n
pa3HOCTh NOTEHIMANIOB. EAMHUIBI OTEHIIMATIA.
DKBUIOTEHLIMAJIbHbIE TOBEPXHOCTH, CBSI3b
MeX]Ty HAPSHKEHHOCTHIO M Pa3HOCTHIO
MOTEHI[AAIOB.

BbryunTs ()OTMYIEL U OTIpeIeNIeHHSI.
OTBeTHTH HA BOIPOCHI C JIMCTA OMOPHBIX
KOHCIIEKTOB.

Teopust

IIpoBOIHUKY B 3JIEKTPHUECKOM IOJIE.
Pacnpenenenune 3apa10B, HANPSHKEHHOCTH
JNIEKTPUYECKOTO MO U TIOTEHIINANIA B
IIPOBOJIHUKE U BHE NMPOBOAHUKA. JIU3IIEKTpUKHU B
JNEKTPUUYECKOM ToNe. MexaHn3M NOoIspu3aiuu
JIUDIIEKTPUKOB. TeCT Mo OCHOBaM
INEKTPOCTATUKH.

OtBetuTh Ha Bomnpock! ¢ aucta OK,

6-7

Teopust

DneKTpoeMKOoCTb. EMKOCTE yeinHEHHOTO
npoBoaHuka. EMkocTs mapa. Konnencaropsl n
UX THIIBI. DJIEKTPOEMKOCTh IIJIOCKOTO
KoHJeHcaTopa. CoeMHEHNE KOHIEHCATOPOB.
DHeprus 31eKTPUIECcKOro MoJIsl.

BbiyunTs (hopMyIIBI M OTIpeeIeHUs.
OtBetuth Ha Bornpocs! ¢ aucra OK.

HPaKTHYECKOE
3aHsTHE

Pemenue 3amaq "DnekrpocraTuka”

3HaTh GOPMYIIBI U onpeeneHus. Pemuts
3agaun 5-10 ¢ nucTa HHAMBUIYANBHBIX
3aJaHUMN.

Tema 1.2. 3axkonsvt nocmoannozo moka

10-11

Teopust

VYcoBusl BOSHUKHOBEHUS 3JIEKTPUUECKOrO TOKA.
Ponb ncrounmKa ToKa. DIEKTPOABIDKY A
cuna. Conpotusnenue. [IpoBoauMocTts. 3aKoH
Oma 1151 0OTHOPOJHOTO ¥ HEOJHOPOAHOTO
y4YacTKa IeMH. DIEeKTPUIECKHE CXEMBI.
YcoBHBIE 0003HAUYEHUS Ha
cxemax.[Ipumenenune 3akona Oma k Lemnsm ¢
MIOCJIEI0BATENFHBIM U MAPAIICITHHBIM
COETMHEHHEM ITPOBOIHUKOB. Pacmupenue
IpeJesioB aMIepMeTpa U BoIbTMeETpa. PeocTar
n noreHnnomMetp. CoeMHEHNE HCTOYHIKOB
TOKa

2

OtBetuTh Ha Bompocs! ¢ aucta OK.
CocraBuTh TPOCTEHIIINE CXEMbI
COE/IMHEHUSI TOTPEOUTENEH.

12

naboparopHas
pabora

Ompenenenne DJC 1 BHyTpeHHETO
COIPOTHUBIICHHS UCTOYHUKA TOKA.

[oxroroBuTh OTYET O paboTEe

13-14

MPAKTUYCCKOC
3aHATHE

Pemenue 3anau Ha npuMeHeHue 3akoHa OMa K
LETISIM C IIOCJIEI0BATENBHBIM U NapaJIeIbHBIM
COEMHEHUEM NTPOBOIHUKOB, PACIINPEHHE
MpEeJENIOB aMIIEpMeTpa U BOJIbTMETpa. MeTonbl
pacdera IEeKTPUUECKHX LETel MOCTOSHHOTO
TOKa.

Pemmts 3amaun ¢ mucra OK.

15

naboparopHas
pabota

HccnenoBanue mociae0BaTeibHOTO
COCANHCHUS PE3UCTOPOB.

[MoxroroBuTh OTYET paboTe

16

naboparopHas
pabota

N3yuenue 3axona OMa JUIst y4acTKa Ienu

[MoaroToBUTH OTYET O paboTEe

17

IMMPaKTU4YECKOC
3aHATUC

Pemrenre 3agau mo teme "Pabora ¥ MOI[HOCTE
Toka. 3akoH Jlxoynsa-Jlenua. KITJI ncroununka
TOKAa."

Ppemmts 3a1a4u u OTBETUHUTD Ha
BOTIPOCHI C JINCTa WHAWBHAIYATBHBIX
3aJIaHNM.

Cmp.2u3z 6




18

nmabopaTopHas
pabora

W3MepeHne yaenpHOTO CONPOTHUBIICHUS
MIPOBOTHUKA

HOZ[FOTOBI/ITL OTYCT O pa60Te.

19-20

MMPAKTUYCCKOC
3aHATHE

Pemenne 3a/la4 Ha 3aKOHBI ITIOCTOSAHHOI'O TOKa

Pewnts 3a1aum ¢ aucra
WHAWBHIYANbHBIX 3aaHui ( 5-6 Ha
BBIOOD).

Tema 1.3. Dnexmpuyeckuit mox ¢ p

A3/IUYHBIX cpedax

21

Teopust

OCHOBHBIE TIOJIOKEHHUS AIEKTPOHHON TEOPUH
MIPOBOTUMOCTH METAJUTOB. OMBITHI
MangensmramMa -ITananexcu, ToaMena -
CrroapTta. 3aBUCHMOCTH CONTPOTHBIICHHUS OT
TemnepaTypbl. CBepXIIPOBOIUMOCTb.

1

[MoaroroBuTh cooOlIeHHE HA TEMY '
CBepxnpoBaoIUMOCTb"

22

Teopust

DJEeKTPUYECKUH TOK B pacTBOPAx M pacIuiaBax
AIIEKTPOJUTOB. 3aKOH JJIEKTPOIIH3A.
Onpenenenne 3apsiia IEKTPOHA.

23-24

nabopaTopHas
pabora

Onpe,ueneHI/le QJICKTPOXUMHYCCKOT'O
OKBHBAJICHTa MCIU

IToarotoBuTh OTUET O paboTe

25

Teopust

DneKTpU4ecKuil TOK B BaKyyMe. DJIeKTPOHHAs
amHccus. JIByX3IeKTpoaHas JaMIIa U €€ BOJIbT-
aMIIepHas XapaKTEePUCTHUKA. DIEKTPOHHO-
Jy4eBas TpyOka. DJIeKTPOHHBIE IIyUKH U UX
CBOICTBa

IToaroToBUTE IPE3EHTALMIO
"9JIEKTPUYECKUN TOK B BaKyyMe'

26

TeopHus

DJIEKTPUYECKHI TOK B ra3ax.
HecamMocTosATeNBHBIN U CAaMOCTOS TEIBLHBIN
paspsasl. Buasl caMocTOsSTENbHOTO paspsiaa
(TIeroInuii, UCKPOBOMA, TyTOBOH, KOPOHHBIH)

27-28

TeopHs

DIEeKTPUIECKHH TOK B ITOIYIIPOBOAHUKAX.
3aBUCHMOCTH ITPOBOAUMOCTH
MOJIyIIPOBOIHUKOB OT TEMIIEpaTyphl U
ocsereHHOCcTH. COOCTBEHHAS M TIPIMECHAsI
IIPOBOANMOCTb HOIYIIPOBOJHHUKOB. P-N
nepexon. [loaynpoBoHUKOBBIN JUOA U €T0
IIPUMEHCHHE.

[ToAroToBAUTH MPE3EHTAIHNIO
"DIIeKTPUIECKUI TOK B
MOJTyNIPOBOAHUKAX"

Tema 1.4. Maznummnoe

noJe.

29

Teopust

OmneiTel Opcrena. BzaumoaeiicTBue TOKOB.
MarnuTHOe nosne Toka. MarHuTHas1 UHIyKIHS.
JInnun maruutHOM MHAYKUMHU. ITpaBuio
OypaBurka. BuxpeBoe MarHuUTHOE 10JI€.
MarHuTHO€ 10JI€ IPSAMOr0 IPOBOJHHUKA U
KaTyIIKU C TOKOM. MarHuTHast TOCTOSTHHAS.
[IpuHIUNO Cynepno3uuy MarHUTHBIX MOJEH.

BbryunTs (OpMyIIBI B OTIpEeICHUS.
OtBetuTts a Bompock ¢ mmcta OK.

30

TEOPUS

Cuna Ammnepa. [IpaBuio neBoit pyku. Cuna
Jlopenna. JIBrmxeHue 3apsAKEHHbIX YaCTHULL B
MarHUTHOM H 3JIEKTPUYECKOM II0JIE.
VYckopuTenu 3apsKEHHBIX YaCTHII.

OTBETUTH Ha BOIIPOCHI X pEIINTH 3a1a4u C
JINCTA OMMOPHOI'O KOHCIICKTA.

31-32

MPAKTUYCCKOC
3aHATHE

Pemenue 3a1a4 Ha MarHUTHOE TOJIE U CUILY
Awmmnepa u cuny Jlopenua.

3HaTh (GOPMYIIEI U oTpeesieHus. Permmth
3a/1a4yy C JUCTA HHAUBUAYATbHBIX
3aJaHuH.

33

Teopus

MarauTHble CBOMCTBA BelllecTBa. MaruuTHas
MIPOHULIAEMOCTb. DPEPPOMATrHETHKH,
rapamMarHeTUKU U IUaMarHeTUKH, UX IpUpoJa.
MaruutHsli ructepesuc. Temneparypa Kropwu.

34

TeopHus

YeTpoHCTBO U IPUHLIMIT JEHCTBUS
AIEKTPOU3MEPHUTEIHHBIX IPUOOPOB. Y CJIOBHBIE
0003HaYECHUS.

3anoaHuTh TAbNUIY
"DnekTpou3MepUTeIbHEBIE IPUOOPHI"

Tema 1.5. Dnekmpomaznumnan UHOYKYus
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35 TeopHus MarnuTHslil notok. Oneitel @apanes. SBnenue 1 BbryunTs (hopMyIIBI B OTIpeaeIeHus.
ANEKTPOMArHUTHON MHAYKINH. 3aKOH
3JIEKTPOMarHuTHON HHAyKuu. [Ipasuno
Jlenna.
36 Teopust Camounnaykuus. 9JIC caMOMHIYKIUH. 1 BblyunTs (hopMyIIBI M OTIpEeICHUs.
NHayKTUBHOCTD KaTyIIKU. DHEPrus OtBetuts Ha Bonpocs! ¢ mucta OK u
MarHUTHOTO TIOJIA. PELInTh 3a7a4u.
37 npakTudeckoe | Pemenwne 3amad va 3akon OMMU,3akoH 1
3aHATHE CaMOUHAYKIUH U SHEPTUI0 MATHUTHOTO MOJIS.
38 | mpaktuueckoe | KonTpompHas pabora mo Teme 1 IToBTOpUTE TEMy. COCTaBUTH CITUCOK
3aHATHE «DIEeKTPOANHAMUKA (hopMyII 0 MEKTPOIMHAMUKE.
Pazoen 2. Inekmpomaznumnsle Konedanus u 60aHbl
Tema 2.1. Inekmpomaznumnvie konevanus. Ilepemennslii mox.
39-40 Teopus CpaBHEHHE JEKTPUIECKOTO U MATHUTHOTO 2
nosieid. CBOOOHBIE DIIEKTPOMAarHUTHBIE
konebanus. Kontyp Tomcona. @opmyina
Tomcona. I'paduku xomeOaHMiA.
41-42 TeOpHUs Bremyxnenasie OMK. IlepemenHslif TOK, 2
CHOCOOBI ero nojiy4eHus.. MOIHOCTD B LIENH
mepeMeHHOro Toka. KoaduuueHT MOIHOCTH.
JelicTByro11ee 3HaUEHUE TOKA U HATIPSIKEHMSL.
MeToa BEKTOPHBIX TUarpaMM.
43-44 | npaktuueckoe | CONpOTHUBIECHUE, EMKOCTh U HHIYKTUBHOCTD B 2 [TocTpouTh BEKTOpHBIE AUArpaMmbl U
3aHATHE LEIH IEPEMEHHOTO TOKa. paccyYuTaTh MOJIHOE COMPOTHBIICHHUE IS
napasensHoro coequaenus R,C L.
45-46 | npaktuueckoe |[lonHoe compoTUBIIEHHE MTOCIIE0BATEIBLHOM 2 OTBeTUTH Ha BOMPOCHI C JIUCTA OTIOPHOTO
3aHATHE ey epeMEHHOT0 ToKa. 3akoH OMa Jiis e KOHCIIEKTA.
MepeMeHHOTo Toka,coaepxamei R,L,C.
47 Teopus Tpaucdopmarop. YCTpoicTBO U IPUHITHIT 1 OtBetuTh Ha Bonpock! ¢ ucta OK u
neiictus. KI1J] Tpancdopmaropa. pEeLINTh 3a1a4u.
48 TeopHus IIpou3BonacTBO U Mepenada MEKTPOIHEPTUN 1 OtBetuTh Ha Bomnpocs! ¢ aucta OK.
Tema 2.2. Dnekmpomacuummswie eoanvl. Ilpunyunvi paduocesasu
49 Teopus I'unote3sr MakcBemna. OnsiTe I'epua. 1 OTBeTUTH Ha BONIPOCHI C JIUCTA OTIOPHOTO
OnexTpoMarauTHble BOIHBL [[Ikana OMB. KOHCIIEKTA.
CaotictBa OMB paznuuHBIX TUaa30HOB.
50 TeopHus PangunocBsa3p. Momynsius u AeTEeKTHPOBAHHE. 1
[MpuHUMNManbHas OJIOK-CXeMa PaJnOCBSI3H. .
Pacnipoctpanenue paanoBoOIH.
Panpunonoxanus.Pazsutue paanocBssu.
Tenesunenue. CoToBas ¥ CIIyTHUKOBAS CBA3b.
Pa3zoen 3. Onmuka u keaumoesan guzuka
Tema 3.1. 'eomempuueckan onmuka
51 Teopus I'eomeTrpuueckas onTuka. 3aKOHBI 1 Breryunts hopMyIibl B OnipeieeHns.
reoMeTpuueckoi ontuku. OTpaxxeHue u OtBeTtuTh Ha Bompockl ¢ jaucta OK.
npenomiieHue ceera. [lomHoe BHyTpeHHEe
OTpakeHHe
52 TEopus JInm3s (cobuparomias, pacceHBarOIIas). 1 CraenaTh mocTpoeHue N300paKeHHH B
[MocTpoenue uzodpaxenuit. @opmyia TOHKOI cobuparoIeil 1 pacceuBaroIei TUH3ax.
JIH3BI.
53-54 | mpakTudeckoe | Perenue 3a1ay Ha 3aKOH OTPaKEHUS U 2 Pemnts 3a7aun ¢ nucra
3aHATHE IIPEIOMIICHUS, pellIeHNe 3ajad Ha IOCTPOCHHE WHIUBUIYIGHBIX 3a1aHHH.

n300pakeHMi 1 pelIeHne 3a1a4d Ha GopMyIy
JIH3BI
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55 | naboparopras |OnpeneneHnue GOKYyCHOTO pacCTOSHHS JIMH3BI 1 Ortuer o 1abopatopHoii padoTe
pabora
Tema 3.2. Bonnosas onmuka u ocnoswvt CTO,
56-57 Teopus Bonnogas ontuka. Jlucnepcus. Ilornomenue u 2 BblyunTh TEOpHIO, OTBETUTH HAa BOIPOCHI.
paccestaue cBeta. LlBeta Ten.. [Tomspuzanms
csera. [IpuMeHeHne MospU30BaHHOTO CBETA.
58 Teopus Wntepdepenus cBeta. KorepenTHsie 1
UCTOYHHKH. [IpuMeHeHe HTephepeHINH
59 Teopust Judpaxuus ceera. [Ipunmun [toitrenca- 1
Openerns. JJudppakunonnas pemerka. Gopmyrna
JTU(PaKIMOHHON PELIETKH.
60 | mpaktuueckoe |Pemenne 3ama4 Ha mHTEP(EPEHITNIO, 1
3aHATHE Judpakuuio 1 AupaKkHOHHYIO PEIIETKY.
61 | mabGopatopHas |VI3mMepeHue JJIMHBI CBETOBOM BOJTHBI 1 [MoaroToBUTH OTUET MO padoTe.
pabora
Teopust AKOHBI 2JIEKTPOIUHAMUKH U IPUHLIUI 0001IEHNS HA TEM neruagbHast
62 3 1 Coo0 y"C
otHocurensHocTy. [Toctynater CTO. TE€OpHUsl OTHOCUTEIBHOCTH"
Crnenctus u3 nmocrynatoB CTO.
63 Teopus PenstuBuctckas auHamuka. CBsizb MEXKAY 1
Macco U SHepTrHUen
64 | mpaktudeckoe | KonTpompHas pabora mo teme "Ontuka" 1
3aHATHE
Tema 3.3. Keanmoesasn ¢uszuka
65-66 Teopust Tennosoe uznyuenue. I'unoresa [lnanka. 2
KsanTtsl. ®oTonsl. KopiyckyisspHO-BOIHOBOI
nyanusM. CBeroBoe naBieHue. BorHoBas u
KBAaHTOBAasi TCOPUU CBETOBOTO JABIICHMUS.
Xumudeckoe neictue ceera. Gororpadusi.
®dortocunTes. JIroMuHecHeHIUA
67-68 Teopus dotoarddext. 3akons! horordpdexra. 2
VYpaBHeHHe DHHIITEIHA.
69-70 | mpaktuueckoe |Pemenue 3amad o reme "KBanToBast puznka” 2
3aHATHE
Paszoen 4. Amomnasn u adepnas gusuxa
Tema 4.1. Duzuka amoma u amomnozo aopa
71-72 Teopus SIBnenHwsI, MOATBEPKAAIOIINE CIIOKHYIO 2 IToaroroButs coobmenue "Pa3Butne
cTpyKTypy aroMa. OnbITel Pesepdopna n ux npeacTaBieHuit 00 arome"
uHTepnperanus. [lnanerapuas Moziens aroma,
ee npotuBopeurst. KBanTosble noctynaTel bopa
W3ny4yeHue U MOTNIOIIEHHE CBETa AaTOMOM.
[TpoucxosxaeHue JINHEHYATHIX CIIEKTPOB.
ATOMHBIE U MOJICKYJISIPHBIC CLIEKTPBI. CIIEKTPHI
U3TY4YEeHUS U MOTTIOIEHUS
73 Teopus Mopnenu ctpoenus saapa. Coctas siapa. 3apsia u 1
Macca sapa. Mzoromnsl. DHeprus CBsI3U sapa.
SnepHble cunbl. Y aenbHas 3HEPrus CBSI3H,
e eKT Macc
74 Teopus PannoakruBHblie npeBpamienus. CTaOWIbHbIE U 1

HecTaOuIbHbIE sipa. [[paBUiIo CMEIeHHSI.
Jlenenue sinep. 3aKOH PaliOAKTUBHOTO
pacmana. [lepuon momypacnana. AKTHBHOCTh
obpasia. Equaniel aktuBaoctd (bekkeperns,
Kropnm).
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75 Teopus MeTonapl HaOMIOICHUS M PETUCTPAIHN 1
HOHU3UPYIOLLMX U3JIy4eHUI: KamMmepa BunbcoHa,
IIy3bIPbKOBasl Kamepa, cueT4yuk l'elirepa, meron,

(hoToIMyITBCHIA
76 | mpaktudeckoe | BzaumopelcTBIE HOHU3UPYIOIIUX U3TyUYSHUN C 1
3aHsTHE BelecTBOM. bronornueckoe nelicrene

HMOHM3HPYIOMINX H3TyYCHHUH.

77 Teopus HckyccTBeHHast palu0aKTUBHOCTb. SIepHbIe 1 Yuuth marepual aueknun. CoCTaBUTh
peaxiy. 3aKOHbI COXPaHEHUS NPH AEPHBIX BOIIPOCHI 10 JAHHOM TeMe.

peakuusax. DHEPreTUUECKU BIXOA AIEPHON
peaxiuu. LlenHbIE SAEPHBIE PEaKIIHH.
Kputnueckas macca. SnepHblii peaktop.
ATOMHBIE AIIEKTPOCTAHIIIH.

78 Teopus TepmosinepHas peakuus 1
79 | npaktudeckoe |Pemienue 3anau Ha Temy "fnepHsle u 1
3aHATHE TEepPMOsICpHBIC peaknnun'
80 | mpaktuueckoe |KonrponsHas padora no teme "KBaHToBas 1
3aHATHE ¢u3nka u pru3uka aToMa ¥ aTOMHOTO sipa”
81-82 | mpaktrueckoe | OTYET IO CAaMOCTOSTENHHOM paboTe: DBOMONHS 2
3aHATHE Bcenennoii. Cospemennas ®KM
Bcero: 82
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