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Hoacnumenvnasn 3anucka.

Pabouas nporpamma no ¢usuke a1 11 kiacca coctaBiieHa Ha OCHOBE:
1.®enepaabHOro KOMIIOHEHTA FOCYIapCTBEHHOIO CTaHapTa CpelHero (IOJTHOr0) 001ero oopa3oBaHusl.
2. «ITporpammer o ¢usuke 11 10-11 kimaccoB 001meo0pa3oBaTeIbHBIX YUPESXKICHHUH, 0a30BBI YPOBEHBY». ABTOPHI Iporpammbl B.C.
Hanromenkos, O.B KopiryHoBa (1aHHas nporpaMma cocTaBjeHa Ha OCHOBE IIporpammel apropa I'.S1. Mskuiesa).
3.DenepanbHOr0 0a3UCHOTO YU4EOHOTO TUTaHA
[Iporpamma KOHKpETU3UPYET COACpkKAHUE MPEAMETHBIX TeM 00pa30oBaTEeNbHOIO CTaHIapTa Ha 0A30BOM YpPOBHE, JaeT pacmpenesieHhe yueOHbIX
4acoB M0 paszfenaM Kypca M IOCIElI0BaTEeIbHOCTh M3Y4EHHUs pa3fenoB (usuku; ompezaenser HaOOp J1IaOOPATOPHBIX M IPAKTHYECKHX padoT,
BBITIOJIHSAEMBIX yUYaIllUMUCS.
[Tporpamma npeaHa3HayeHa AJis KIaccoB ¢ 0a30BbIM yPOBHEM IpenojaBaHust (pU3MKH, HAa U3yYE€HUE KOTOPOU BBIJIENIAETCS 2 yaca B HENIEINIO.
®u3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOAbI U KaK yuyeOHBIN MpEeAMET JJs M3Y4YEHHs B IIKOJIE JAOHKHA BHOCUTH CYLECTBEHHBIN
BKJIaJ B (hOPMHUpPOBAHHE CHCTEMbl HAyYHBIX 3HAHMHM 00 OKpYKalOIIeM MHpE, PacKpbIBaTh POJIb HAYKH B 3KOHOMUYECKOM U KYJIbTYPHOM Pa3BUTUHU
obmectBa. s ¢GopmMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, PA3BUTHS WHTEIUICKTYAJIBHBIX CIHOCOOHOCTEH M TO3HABATEIBHBIX WHTEPECOB
IIKOJIBHUKOB B IIpoliecce U3ydeHus! (PU3MKU OCHOBHOE BHUMAaHHUE CJEIyeT yIeNiTh He Iepeaye CyMMbl FOTOBBIX 3HAHHUMH, a 3HAKOMCTBY C METO JaMH
HAy4YHOTO IO3HAaHUS OKPY>KAIOILIEr0 MUpPa, MOCTAHOBKE MPO0JIeM, TPEOYIOIIMX OT yYaIIUXCS CAMOCTOSATEIbHOM I€ATEIbHOCTH 10 UX PA3BUTHUIO.
['ymanuTapHoe 3HaueHue (PU3MKH KaK COCTaBHOM yacTH oOIIero oOpa3oBaHMs B TOM, YTO OHA BOOPY)KAET LIKOJILHUKA HAyYHBIM METOJIOM
MO3HAHUS, IO3BOJISIONINM MOJTYYaTh 0OBEKTHBHBIE 3HAHUS 00 OKPYKAIOLIEM MHUDE.
ey 00ydeHus: pU3UKU B TAKUX KJIACCaxX CIEAYIOIINE:
MOJrOTOBKA IIKOJIBHUKOB K BBINOJIHEHUIO OPHUEHTHUPOBOYHOM, KOHCTPYKTHUBHOM [€ATEIbHOCTH B €CTECTBEHHOHAYYHOW M TEXHHUYECKOH
o0IacTsx;
dbopMupoBaHHE CHUCTEMbl (U3NYECKUX 3HAHMM W yMEHUH B COOTBETCTBHMM ¢ (O0s3aTelbHBIM  MHHUMYMOM COJIEP)KaHHUS OCHOBHBIX
00pa3zoBaTeNbHBIX IPOrpaMM CpPEIHETo (TMOJIHOr0) o011ero oopa3oBanus (MPOGUILHBIA YPOBEHb);
Pa3BUTHE MBIIIEHHUS U TBOPUYECKUX CIIOCOOHOCTEN yUalIuxcs;
pa3sBUTHE HAYYHOTO MHPOBO33PEHUS yUyaIllUXCsl HA OCHOBE OCBOCHMS METO/a (PM3UYECKOM HayKu M MOHUMAaHUS poJid (PU3MKH B COBPEMEHHOM
€CTECTBO3HAHUU;
pa3BUTHE MO3HABATENIBHBIX HHTEPECOB YUAIIUXCS X IOMOIIb B OCBOEHUH NMPO(HECCHOHATBHBIX HAMEPEHUI.
3HaHue (PU3MUECKUX 3aKOHOB HEOOXOIUMO /71l U3yUeHUsI XUMHHU, Ouosioruu, pusnueckoil reorpaduu, rexnonaoruu, ObX.
B kypc ¢uzuku 11 kiacca BXOJAT ClAeayIONIUe pa3aesbl:
DneKTpOMarHuTHas WHIYKIIHS.
DJNeKTpOMarHuTHbIE KOJeOaHusl.
DNeKTPOMarHUTHHIE BOJHBI.
DNEeMEHTHI TEOPUH OTHOCUTEIBHOCTH.
CBeTOBBIC KBAHTHI.

AN NN NN



v' ATOM ¥ aTOMHOE SIpO.

Jist u3ydeHus Kypca peKOMEHIyeTCs KIIaCCHO-yPOYHast CUCTEMa C UCIOJIb30BAaHUEM PA3IMUHBIX TEXHOJIOTUH, (POpM U METOJ0B 00OyUEHHS.
JUis opraHuM3anyy KOJUICKTUBHBIX M MHIUBUAYAJIbHBIX HAOMIOAEHUHM (DU3UUECKUX SBICHUN M IPOLECCOB, U3MEPEHUs] (PU3NUYECKUX BEIUYHH U
YCTAQHOBJICHHS 3aKOHOB, IMOATBEPKICHUS TEOPETHUECKUX BHIBOAOB paboyas mporpaMmMa MpelycMaTpUBaET BHIIOJIHEHUE MPAKTUYECKON YacTH Kypca:

J1a00paTOPHBIX pabOT, KOHTPOJIBHBIX PaOOTHI.
®Dopmbl KOHTpOJS:  Oecena, GpOHTAIBHBIN OMPOC, MHANBUAYAIBHBIN OMPOC, CAMOCTOsITeNIbHAS paboTa, KOHTpOJIbHAs padoTta, Tect, paborta 1o

KapTOYKaM, CaMOCTOSITeNIbHas MOJArOTOBKA BOIIPOCA MO M3y4aeMoil TeMe, CAaMOKOHTPOJIb 0 00pasily, MOATOTOBKA TBOPUECKUX PalbOT, Mpe3eHTalus
pabot ydammxcsi, pU3AUKTAHTHI, JJAOOpaToOpHbIe pPad0Thl. OCHOBHBIE BU/IBI TPOBEPKH 3HAHUN — TEKYIIas U UTOroBas. TeKymias mpoBepKa IPOBOIUTCS
CHUCTEMaTHYEeCKHU U3 YpOKa B YPOK, a UTOTOBasi — IO 3aBEpLICHUH TeMBbI (pa3zenia), HIKOJIBHOIO Kypca.



Yueono-memamuueckoe njiaHupoearnue

Kimacc: 11 kmacc.

KomuuectBo yacos: 70u4.

KonnyecTBO mi1aHOBBIX KOHTPOJIBHBIX YPOKOB: 4.
KonmaecTBo maboparopHbeix padboT: 74.

KomnuuectBo TecToB: 6

KonrdaecTBo aiMUHUCTPATUBHBIX KOHTPOJIBHBIX paboT: 14.

Pabouasn npozpamma cocmaeiéeHa Ha OCHoeée

1.denepanbHOro KOMIOHEHTA FOCYJAPCTBEHHOTO CTaHAAPTa CPeHEro (MOJIHOro) oouiero o0pa3oBaHusl.

2. «[Iporpammsl o pusuke st 10-11 ximaccoB 00meodpa3zoBaTenbHBIX YUpeKISHUH, 0a30BbIi ypoBeHb». ABTOpHI IporpamMmsl B.C.
Hantomenkos, O.B KopuryHoBa (1anHas mporpamma cocTaBjieHa Ha OCHOBE Iporpammsl aBTopa I'.51. Msikuiiesa).

3.®enepanbHOTO 0A3UCHOTO Y4eOHOTO TUTaHa

Pacnpeodenenue yueonozo epemenu, 0meedeHH020 Ha uzy4eHue 0moeabHbvlX pazoenos Kypca.

OcHOBHOe cojJiep:kaHue KoauvecTBO 4acoB, 0TBeIEeHHBIX HA U3y4YeHHE
11 kaacc
OCHOBBI EKTPOANHAMUKHU 9
Konebanus u BoaHBI 22
OnTuka 21
KBanToBas (usuka 16
Pezepn 2
Bcero 70
KomnyecTBo m1aHOBBIX KOHTPOJIBHBIX PaboT 4
KomnuectBo mabopatopHbIX padboT 7
KonndecTBo aiMUHUCTPATUBHBIX KOHTPOJILHBIX padoT 1




Temamuueckoe naanuposanue
ba3zoewiit Kypc yueonozo mamepuana
QDuzuxka 11 knacc

(2 yueonwlx uaca 6 nedento, 6cezo 70 uacos)

Ne | Ilnan | [Jara Cucrema ypokoB Metoa 00yyeHus ®opma padoThbl CpencrBa TpebOoBanus K
aara | np-s o0y4eHus, 0a30BOMY YPOBHIO
np-s JAeMOHCTPALH NMOATOTOBKH

|. Ocnoeswt 3nexmpoounamuxu (9 u)
1 Bekrop MarHuTHOM WNupopmaninoHHo- ®poHTaNBHAA JunakTuueckuin 3HaTh/IOHUMATD
uHaykuuu. Cuna Amrmepa. Pa3BUBAIOIIINIA, 113:§1,2,3; Bomipochl Marepual, OCHOBHBIE CBOMCTBA
Oecena P.: Ne 883, 884 JIEMOHCTpPALIUS MarHUTHOTO oI,
B3aUMO/JICHCTBUS yMeTh OIpeseNiTh
IBYX TIPOBOJAHHMKOB, | MOIYJb BEKTOpa
MO0 KOTOPBIM WJET | MarHWTHOW WHIYKIUH,
JIEKTPUUYECKHUI TOK cuiiel Amnepa
KT
2 Cuna Jlopenua. YactuuHo- Komb6unupoBanHas JemoHcTpanus YMeTbp onpenensitbe CUiLy
MTOMCKOBBIN 13:§6,7 BUACOpMIBMA o | Jlopenua,
P.: Ne 897, 898 NEWCTBUM CHJIBI CO | 3HATH/IIOHUMATh CMBICI
CTOPOHBI TUIoTe3bl Amnepa
MarHMTHOIO OJISl Ha
JBYDKYILUICS 3apsi.
HUKT
3 JlaGopaTtopHnast pabota OO0BsiICHUTETHHO- ®dpoHTambHAS JleMoHCTpanus onbiTa | YMETh OTIpENIETATh
Nel wimoctparonssiit | J13:§8,9,10; Bonpocer | Dapanes, MarHUTHBIN MOTOK,
« Habmonenue neiictBust P.: Ne906 B3aUMOJCICTBUSA HalpaBJICHUE
MarHUTHOTO TIOJISI HA TOK» WHAYKIIUOHHOTO UHIYKIIMOHHOTO  TOKa

MaruuTtHsii notok. [IpaBuiio

Jlenrra.

TOKa C MAarHUTOM
HKT

(npaBuio Jlenmna)




3aKkoH 3JIEKTPOMAarHuTHOM | YacTuuHO- KomOunupoBanHas JunakTuyeckui 3HaTh/TIOHUMATh  CMBICTT

VHIYKIIUU IIOUCKOBBIN J3:811, 12 Marepuan (GU3MYECKUX  BEJIHMYMH,
P.:912 BXOJAIIHNX B 3aKOH.

OJ1C WHIYKIUU B | MudopmarmonHo- KomOunnpoBanHas JunakTuyeckui 3HaTh/IOHUMATD
JBIKYIIUXCS NMPOBOAHMKAX. | pPa3BUBAIOLIUI 13:§13, 15 MaTepuan Bo3HUKHOBeHue  JJIC
CaMOUHIYKIIUSI. P.: Ne918,919 WHIYKIIUU B

MIPOBOJIHUKAX,
JBHKYIIHUXCSA B
MOCTOSSTHHOM MAarHUTHOM
noiie, CMBICII
WHyKTUBHOCTHU
IIPOBOJIHUKA, YMETh
OOBSACHSTH SIBJICHUE
CaMOMHAYKIIUHU

OHeprus MarHUTHOT'O OIS WNupopmaninoHHo- ®poHTaNBHAA Junaktrnueckuit 3HaTH/IOHUMATDh  CMBICI

TOKa. Ppa3BUBAOIINN J3:§16, 17; Bonpocel | MmaTepuai runoressl  Makcsema.

DNIeKTPOMarHuTHOE TOJIE. P.: Ne 930, 931 YMetb MOJIb30BATHCSA

[ToBTOpenue Tembl « OCHOBBI dopmynoit mns pacuéra

AIEKTPOIUHAMUKH SHEPTrUHn MarHUTHOTO

MOJISL.

JlaGopaTtopHnast pabota [TpakTnueckuit ['pynmoBas JlabopaTopHoe IIpoBeputrs Ha  oOmbITE

Ne2 J3: moBT.§3,6,10, o0opyoBaHue IIPABUJIBHOCTH

« M3yuenue siBneHus 11,16 MPEATOIOKEHUI 0

ANEKTPOMATHUTHOMN Xapaxkrepe u

WHITYKITAW HaIpaBJICHUU JABUKCHUS

MOTKa  OTHOCHUTEIIBHO
MarHuTa, H3y4YUTh
SIBJICHUE AIIEKTPO-
MarHuTHON WHIYKIIMH U
MPOBEPUTH BBIMIOJHEHUE
npaBuia JIeHna

Pemenue 3agau no reme TBopuecku- NunuBunyanbHas JnnakTnyeckui YMeTp pemars 3a1auu 1o

« MarnutHoe noie. pPENpPOIYKTUBHBIN 13: ynp.2 (9,10) Marepuan, TEMeE

DNeKTpOMarHuTHas MOATOTOBKA «MarnutHoe noJie.

VHITYKIUSD) EI'D(tecTsr) DJIEKTpOMAarHuTHas




WHTYKITUS

9 Kontponsnast paGora 1o | PenmpoaykTHBHBII NunuBunyanbHas KoHnTpoabHo- YMers IIPUMEHSATH
TeMe « MarnutHoe Tmoue. U3MEPUTEIIBHBIC IIOJIy4YEHHBIE 3HAHUSA
OneKTpOMarHuTHas MaTepuabl IIPU pELIECHUH 3a]a4
VUHIYKIHS
10 CBoboaHble U BhIHYXIeHHbIE | THpOpManmonHo- ®poHTaNbHASA JlemoHcTpanus 3HaTh/IOHUMATD
KOJIeOaHMSI. pa3BUBAIOIIMI J13:§18,19; Bonpockl pa3IMYHBIX  BHJIOB | pa3jW4yHbIC BUJIbI
MEXaHUYECKOI 0 MEXAHUYECKUX
JBUKCHMUS KoJIeOaHuH, YCIIOBUS
BO3HUKHOBEHUS
CcBOOOIHBIX KOJIEOaHUI
11 MareMaTnyecKuil MasiTHUK. WNupopmaninoHHo- KomOunupoBannas Junakrtrueckue YMerb COCTaBIIATh
pa3BUBAIOILINMA J13:§20, 21; Bonpockl | MaTepuabl YpaBHEHUE  JIBUIKCHHUS
P.: No 953, 957 Tela, KOJICONIONMIETOCs
IO  JEWCTBUEM  CHII
YIOPYTOCTH, YpaBHEHHE
JBUKCHUS
MaTeMaTUYECKOI 0
MasiTHUKA
12 ["apmonnueckue konebanuss | OOBACHUTENBHO- Komb6unupoBanHas Junaktrueckue YMers pemarb
WUTIOCTpalMoHHbIN | J[3:§22 MaTepHuabl YpaBHEHUE  JBUIKEHUS,
HUKT OIUCHIBAIOLIErO
CBOOOAHBIC KOJICOaHUS,
ONpeAensiTh NEepuoa u
4acTOTy FapMOHUYECKUX
Kosie0aHuil
13 JlaGopatopHas pabota Ne3. TBopuecku- NunuBunyanbpHas JlaGopatopHoe YMers IIOJIb30BAThLCS
«OnpeneneHne  yCKOPEHUs | PENpOAYKTHUBHBIN obopynoBaHue 1a60paTOPHBIM
CBOOOJTHOTO TMAJCHUS IIPH 00opyI0BaHuEM "
MOMOIIIHY MasTHUKA nenatb  HEeoOXOoJMMBbIe
W3MEpPEHUS U PaCUEThI.
14 [IpeBpamienne sHeprum npH | Jlexkuus ®poHTanbHas Junaktrueckue YMerb I10JIb30BaThCS
TrapMOHHMYECKHUX 13:§23-24 MaTepuabl 3aKOHAMU  MaTEMaTUKH
KOJIe0aHUsX. P.: Ne 968, 969 MIPUMEHHUTETHHO K

dusuke




15

BreiHyxneHHbple  KoJeOaHUsI.
Pesonanc.

OOBSICHUTEILHO-
WJLTIOCTPAIHOH-
HBIN, Oecena

KomOunupoBanHas
J113:§25,26; Bonpockl

JleMoHcTpanus
BbBIHYKACHHBIX
KoJieOaHU# IIIapuka,
MPUKPEIUIEHHOTO K

3HATH/TIOHUMATh  CMBICI
ABJICHUS pc30HaHCa,
NpUMEHEHHE pEe30HaHCa
u 60oppba ¢ HUM

IpYyXKHHE
KT
16 Pemienne 3amay mno Teme | PenpoayKTUBHBIN NuauBunyanbHas JnmakTuyeckue YMeTh pemarh 3a1auu 1o
«MexaHnueckue J3: ymp. 3(7) MaTepHaIbl, TemMe  «MeXaHu4YeCcKue
KOJIe0aHUs» MOJIFOTOBKA K | KojeOaHus»
EI'D(tecThi)
17 KonebarenbHplii KOHTYP. OOBSICHUTEILHO- ®poHTanbHas JnmakTuyeckue 3Hars/MOHUMATH BUEI
WJLTIOCTPAIOH- 13:§27,28,29 MaTepUabl AIEKTPOMArHUTHBIX
HEBII, Oecena P.: No 981,983 KoJIcOaHMA, YMETh
3aIUCHIBATh MOJIHYIO
SHEPTUIO
KOJIe0aTeIbHOTO
KOHTYpa, MIPOBOJUTD
AHAJIOTHUIO MEXIY
MEXaHUYECKUMHU u
3JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
18 VYpaBHenue, omnuckiBatomee | MapopmamionHo- KomOunupoBanHas JnnakTuyeckue 3HaTh/TIOHUMATh  CMBICTT
MPOLIECCHI B KOJIEOATEIbHOM | pa3BUBAIOIIHIA, 13:§30-31 MaTepHuabl buznyecKux  BEJIHYHH,
KOHTYpE. [IepemeHnHsbIl | TEeKIUA P.: Ne994 XapaKTEePU3YIOLIUX
ANEKTPUUECKUI TOK. MPOLIECCHI B
KoJieOaTeIbHOM
KOHTYpE.
19 AxTuBHOE  compotuBieHue. | MadopmaimonHo- ®poHTaNbHAA JnnakTuyeckue Ymetp OIPEIEIISTh
Konnencarop B LENH | pPa3BUBAIOLIUN, 13:§32-34, MaTepUalIbl JEUCTBYIOILINE 3HAYEHUS
MIEPEMEHHOTO TOKA. | JIEKIUA P.: Ne1000, 1003 CHJIBI TOKa Hu
Karymka MHAYKTUBHOCTH B HaIpsKEHUs,

ey nEPEMEHHOr0 TOKa.

3HATh/TIOHUMATh CMBICIT
U TPUHLUN JECUCTBUSA
KOHZEHCAaTopa B LENH
MIEPEMEHHOTO TOKa,
NPUHIMIT  JACUCTBUS U




paboTy KaTyiieK B IEeTH
MIEPEMEHHOTO TOKa

20 Pesonanc B anexrpuyeckoit | OOBICHUTEIBHO- KomOunnpoBanHas JnnakTuyeckue 3HaTh/MIOHUMATh  CMBICIT
ey, I'eneparop Ha | worocTpanuoHHb | [13:§35-36 MaTepHabl, pe3oHaHca B
TPaH3UCTOPE. P.: Ne1010 JIEMOHCTpAIIUS SJIEKTPUYECKOM  LIETH,
paboTel TeHepaTopa | €ro UCHOJIb30BAHUU B
Ha TPH3UCTOPE paguoCBsA3M,  IPHUHIMUI
UKT paboTel TeHepaTopa Ha
TPaH3UCTOPE
21 Pemwenne 3amad mno Teme | PenpoaykTuBHBIN NunuBunyanbHas Junakrtrueckue YMers pemiath
«NEeKTPOMarHuTHhIE J3: ymip. 4(6) MaTepUabl, 3a7a4u o TeMe
KOJICOAHUS» noaroroBka k EI'D | «DnekTpomMarHuTHbIE
(TecTsr) KOJICOaHUs»
22 I'enepupoBanue HNudopmannonto- ®poHTanbHas JemoHcTparus Ymerb OIHUCHIBATh
ANEKTPUYECKON SHEPIUHU. Pa3BUBAIOLLIMI 13:§37,38 pa3IMYHBIX  BHJOB | HIPUHLIMI JIEUCTBUS
Tpanchopmaropsl. P.: Nel1015 TE€HEepaTopOB, Pa3JIMYHbIX
TpaHchopMaTopoB reHEepaTOpOB,
UKT YCTPOMCTBO W TPUHLHUII
JIEUCTBUSA
TpaHcOpMaTOPOB.
23 [IpounsBoacTBo u | Yactuuno- Komb6unupoBanHas JemoHCcTpanus YMers OIMCHIBATH
UCIIOJIb30BaHUE ITOMCKOBBIN 113:§39,40 MakKeTa nepeaayu | IMpouecc rnepegadu
AIIEKTPUYECKON IHEPTUH. AIEKTPOIHEPTHH. IIEKTPOIHEPT M.
24 Hmuaa Bomsbl.  Ckopocts | MHpOpMamoHHo- ®poHTanbHAS JleMoHcTpanus 3HaTh/TIOHUMATH
BOJIHBI. Pa3BUBAIOLLINI J13:§42,43,44, MakeTa repefayn | pasaudHble BUBI
BOIIPOCHI SHEPruu MpH | MEXAHUYECKUX BOJTH,
P.: Ne1020, 1027 pacnpocTpaHEeHUU YMETh OIpPEEATh
MIONIEPEYHON BOJIHBI. JUTUHY BOJTHBI
25 Bonubl B cpene. 3BykoBble | OOBSICHUTEIBHO- Komb6unmnpoBanHas JemoncTpanus YMerb ONUCHIBATh
BOJIHBI. WJUTIOCTPALIUOH- J113:§45,46 pa3iMYHBIX  BHUJOB | pa3jIUYHbIE BU/IbI
HBII MEXaHWYECKUX BOJIH | MEXaHMYECKHX BOJH
26 Pemienne 3amau mno Teme | [IpakTuueckuit NunuBunyanbHas JnmakTuyeckue YMeTh pemars 3a1a4u 1o
«MexaHnuecKue BOJIHbBI» 13: ymp.6(5) MaTepuabl, TemMe  «MexaHn4eckue

noxaroroBka k EID
(TecThr)

BOJIHBD)

10




27 | 2112 | 2112 | DjekTpOMarHUTHBIE BOJHBI U | MHpOpManoHHO- dpoHTanbHas JluaKTHIeCKue 3HATH/IOHUMATh  CMBICIT
170. AKCIEPUMEHTAIBHOE | Pa3BUBAOLIUN J13:§48,49 Bonpocsl MaTepHalIbl MTOHATHS
oOHapyXeHHE. P.: Ne1047, 1050 «QIIEKTpOMAarHuTHas
BOJIHAY, yCIIOBUE
U3ITy4eHUs] 3TUX BOJIH,
onbIThl ['epua
28 [ImoTHOCTB notoka | MudpopmanmonHo- ®poHTanbHas JunakTuyeckue 3HaTh/IOHUMATD
AJIIEKTPOMATrHUTHOI O Pa3BUBAIOILNH, J13:§50-52; Borpocs! MaTepuabl IIPUHLUIIBL  PAgUOCBS3H,
U3ITy4EHUSI. [lpuHUMMIEI | JeKIUs YMETb OTIpeeIIsATh
pasnoCBs3HU. IUIOTHOCTh IIOTOKA
3IEKTPOMArHUTHOTO
U3ITy4EHUS
29 CaoiicTBa HNudopmaninoHHo- Komb6unupoBannas Junaktuueckue 3HaTh/TIOHUMATD
AJIEKTPOMATrHUTHBIX ~ BOJIH. | Pa3BUBAIOLIHUIA, J113:§54, 57; Bonpockl | MaTepHalIbl CBOICTBa
[ToBTOopenne  mo  Teme | Oecena ANEKTPOMArHUTHBIX
«KonebaHust v BOIHbBI» BOJTH, TPUHITUIIBI
nepegayl u300paskeHus
Ha pPacCTOSIHUU
30 Pemenne 3amau mno Tteme | TBopuecku- NnnuBuayanbHas Junaktuueckue YMeTh pemiarh 3a1auu Mo
«KonebaHust v BOIHbBI» pEenpOLyKTUBHBIN J3:noBt.§21,22,24, MaTepHuabl JTAHHOM Teme
28,30,32,44; Bonpochl
31 KonTponbHnas pabora no TBopuecku- NunuBunyansHas KontponsHo- YMers IIPUMEHSATH
Tteme «KoneOaHus 1 BOJIHBD) PENPOAYKTUBHBIN MU3MEPUTEIIBHBIE NIOJIyYEHHBIE 3HAHHUSA
MaTepuabl U pEelIeHNH 3aa4
Onmuka (21u)
32 [Tpunaumn [Mtoiirenca. 3akox HNudopmannonHo- ®poHTanbHas JemoHcTpanus 3HaTh/IOHUMATh  CMBICI
OTpaKeHUsI CBETA. pa3BUBAIOIINH, 13:§59,60 3aKOHAa  OTpPa)XXCHMs | METOJI0B U3MEpEHUs
Oecena P.: Ne1073 cBeTa CKOPOCTH CBETa,
UKT npuHuuna  l'roirexca,
3aKOHA OTPAXKEHMsI CBETA
33 3aKOH MPETIOMJICHUS CBETA. Nudopmannonno- KomOunnpoBanHas JeMoHcTpanus 3HaTh/MIOHUMATh  CMBICIT
[TonmHoe oTpaxenue. Pa3BUBAIOLLIMNIA, 13:§61-62 3aKOHA 3aKOHa  IPEJIOMJICHUS
Oecena P.: Ne1096,1090 MPETOMJIEHUSI CBETA, | CBETA, SIBJCHUS MOJTHOTO
MIOJIHOTO OTPAKEHUSI | OTPaKEHUS CBETA
34 JlaGopaTtopnast pabota Ne4. TBopuecku- NunuBuayanpHas JlabopaTopHoe YMetb MOJTH30BATHCS
«Onpenenenue noxka3aTes pPENPOAYKTUBHBIN 00opyI0BaHuE 71a00paTOPHBIM
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IMPECIOMIICHUA CTCKIIa»

obopyoBaHHEM u
nenars  HeoOXOaUMBIE
WU3MEPEHUS M PaCYUCThI.

35 Jlunza. Iloctpoenue YacTuuHo- dpoHTanbHas JleMoHCTpanus Ymethb OIIPEIeNIATh
M300pakKeHHS B JIMH3E. MOMCKOBBIN 113:§63,64 pa3IMYHBIX ~ BHJOB | ONTHYECKYIO cuiny
JVH3 JUH3bl U CTPOUTH €€
N300paKCHHS
36 dopmyna TOHKOM JIMH3BI. HNudopmannonno- KomOunupoBannas JemoHcTpanus 3HaTh/IOHUMATh  CMBICI
Hucnepcus ceera. pa3BUBAIOIIMI J13:§65-66; BonIpoCHI Pa3IMYHBIX JIMCTIEPCUU CBETA, YMETh
P.: Nel1112,1113 croco6oB 3amuchiBaTh  popmymy
MOJTyYeHUS TOHKOM JTMH3bI
JUCTIEpCUU
KT
37 JlabopaTtopHnast pabota No5 TBopuecku- NunuBunyanpHas JlabopaTopHoe YMetb MOJIb30BATHCSA
«OmnpeneneHue onTHIECKOM PEnpPOIYKTUBHBIN o0opynoBaHue 1a00paTOPHBIM
CHJIBI U (POKYCHOTO 0o0opyoBaHuEM u
paccTosiHusl coOuparoen nenatb  HeoOXOoJIUMBbIe
JIMH3BD) W3MEPEHUS U PaCUEThI.
38 WnTepdepennus HudopmaninoHHo- ®poHTanbHas JemoHcTpanus 3HaTh/TIOHUMATh  CMBICT
pa3BUBAIOIINH, J13:§67, 68; Bonipochl | pazIUYHbIX UHTEpEpEeHINH
JEKLNS P.: Nel1163 croco6oB MEXaHUYECKUX BOJH U
MOJIy4EHUs cBeTa
UHTEepEpEeHIINH
MEXaHUUYECKUX u
CBETOBBIX BOJIH.
KT
39 Hudpaxus WNupopmarninoHHo- Komb6unupoBanHas JlemoHCcTpanus 3HATh/TIOHUMATh  CMBICT
Pa3BUBAIOILNN, J113:§70,71; Bonpocsl pa3IUYHBIX TQpakiuu
JEKIHS P.: Nel167 croco0oB MEXaHUYECKUX BOJIH U
MOJIy4EHUs cBeTa
TG paKIMOHHON
KapTUHBI PA3JTMYHBIX
BOJIH
KT
40 JudpaxknuonHas pemieTka WNupopmanrnoHHo- ®poHTanbHas JlemoHCcTpanus 3HaTh/TIOHUMATD
pa3BUBAIOLINHA, J13:§72; Bonpockl TUGPaKITMOHHON YCTPOMCTBO
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Oecena P.: Nel172, 1174 pemeTKu T (HpaKIIMOHHON
HUKT pEeLIEeTKH, YMEThb
3aMKChIBATH YCIIOBHE
HaOIro1eHUS
MAaKCHUMYMOB
41 JlabopaTtopHas pabota Ne6 TBopuecku- NnnuBunyanbHas JlaboparopHoe YMetb MOJIb30BATHCSA
«3mMepeHne JIMHBI pPEnpOIYKTUBHBIN o0opynoBaHue 1a00paTOPHBIM
CBETOBOM BOJIHBI» 00opy0BaHuEM u
nenatb  HeoOXOoJIMMble
U3MEPEHUS U PACUETHI.
42 ITonspuszanus ceera. HNudopmannonno- ®poHTaNbHAA Junakrtrueckue 3HaTh/IOHUMATh  CMBICI
Pa3BUBAIOILHNM, N3:§73-74 MaTepUaJIbl MOJISIpU3ALUU CBeTa,
JeKnus HUKT 3JIEKTPOMAarHUTHOM
TEOPHUH CBETA
43 Pewmenne 3anad mo reme PenpoayktuBHBII WNunuBunyansHas Junakrtrueckue YMeTs pemars 3aa4u 1o
«CBETOBBIE BOJIHBI» 13: ynp.8(10,13) MaTepUaIbl, TeMe «CBeToBbIE
noarotoka Kk EI'D | BomHBI»
(TecTsr)
44 Pewenue 3amay no reme PenpoaykTuBHBIi NunuBuayanbHas Junaktuueckue YMeTp pemars 3aa4u 1o
«CBETOBBIE BOJIHBI» A3: ynp.9(8,11), | marepuans TeMe «CBeToBbIC
yrp.10(4) BOJIHBI)
45 KonTponbnas pabota no PenponykTuBHBII NunuBunyansHas KontponsHo- YMerb IIPUMEHSATH
TeMe «CBETOBBIE BOJIHBD» MU3MEPUTEIIBHBIE NIOJIyYEHHBIE 3HAHHUSA
MaTepuabl U pEelIeHNH 3aa4
46 [Toctynatel Teopun YactuyHo- ®poHTaNBHAsA Junaktuueckue 3HaTh/IOHUMATD
OTHOCHUTEJIbHOCTH. MOMCKOBBIN, Oecena | J13:§75,76; Bonpocsl MaTepuabl buznyeckuit CMBLIT
IIOCTYJIATOB.
47 CrnenctBust TEOpUU OO0BsiICHUTETBHO- ®poHTaNbHAA Jnnaktuyeckue 3HaTh/TIOHUMATH
OTHOCUTEJIBHOCTH WJUTIOCTPaLOH- 13: §77-78 MaTepHabl OCHOBHBIE  CJIEJICTBHUA,
HEI, Oecena BBITCKAIOIIHE n3
IIOCTYJIaTOB TEOpUn
OTHOCUTEJIbHOCTH
48 PenstuBucrckas auHaMuka HNudopmannonHo- KomOunupoBanHas JunakTuueckue 3HaTh/IOHUMATH
pa3BHUBAOIINN J113: §79-80 MaTepHaIbl 3aBUCUMOCTh MAacCChl OT
P.: Nel1179, 1181 CKOPOCTH, YMETh
3anMchiBaTh  (popmyny
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OUHIITEHA

49 Bunst nznyuenuii. Cnekrpsl. | UnpopmanmoHHo- ®poHTaNbHAA JemoHcTpanus YMers OIIUCHIBATH
Pa3BUBAIOIIMI J13:§81,82, Bompocsl pa3IMYHBIX  BHJOB | pa3WYyHbIC BUJIbI
H3JIy4CHUH, U3JIy4CHUH,
CIEKTPaJIbHBIX 3HATh/TIOHUMATh
anmnaparoB MPUHIUIT JeUCTBUS
UKT CIIEKTPaIbHbBIX
annaparoB
50 Bunbl cnextpos. [loBropenue | Mudpopmanmonto- ®poHTanbHas JeMoHcTpanus Ymeth ONHMCHIBATh
o Teme «OnTuKa» Pa3BUBAIOLLIMI 13:§83-84 pa3MYHBIX  BHUJIOB | pa3jWYHbIE BUJIbI
CHEKTPOB CIIEKTPOB
KT
51 JlaboparopHas pabota Ne7 TBopuecku- NunuBunyanbHas JlabopartopHoe Ymerb TOJIb30BATHCSI
«Habmoieare crtonrHoro u PENpOAYKTUBHBIN o0opyoBaHue 1a00paTOPHBIM
JMHENYaTOro CIEKTPOBY o0opynoBaHueM u
nenarb  HEOOXOAMMBIE
W3MEPEHHUSI U PACUETBHI.
52 CrekTpanbHblid aHAIU3. HNudopmaninoHHo- ®poHTanbHas Junaktuueckue YMmerb ONUCHIBATh
IITxana 3E€KTPOMAarHUTHBIX Ppa3BUBAOIINN J13:§84,85-87 MaTepUaJIbl pa3JIM4HbIC BUJIbI
W3JIy4CHUI. W3JIY4EHUH 1O IIKaJIe
Keanmoeasn ¢puzuxa (16u)
53 ®dotoadpdexr. Teopus HNudopmannonHo- ®poHTanbHas JemoHcTpanus 3HaTh/IOHUMATh  CMBICI
doTtorddekra. Pa3BUBAIOIIINM, J13:§88,89; Bonpockl | HaOMIOAEHUS dboTtorddekra, TuMOTE3HI
JEKIUs P.: Ne1209, 1211 ¢dorosddexr [Inanka, YMETh
3anMchiBaTh ypaBHEHHE
HKT doroaddexra
54 ®oTOHBI. XUMUYECKOE OObsICHUTENTBHO- Komb6unupoBanHas Junakrtrueckue 3HATh/TIOHUMATh  CMBICT
JICWCTBUE CBETA. WJUTIOCTPALIMOH- J113:§90,93 MaTepUalIbl KOPITYCKYJISIPHO-
HBIN, Oecena BOJIHOBOI TTyajiu3M,
runoressl  ne  bpoitns,
YMETb 3aMuChIBaTh
SHEPTrUI0 U HMIIYJIBC
dboToHa
55 Pemenue 3agau no reme PenponykTuBHbIN NunuBunyanbHas Junnaktnyeckue YMeTp pemars 3a1auu 1o
«CBeToBbBIE KBAHTHI» J3: ynp.12(5,6) MaTepUabl, TeMe «CBeToBbIE
MIOATOTOBKA K | KBaHTBI»
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EI'D(tecthi)

56 OmeiTel Pesepdopaa. HNudopmannoHHo- ®poHTanbHas Junaktuueckue 3HATH/TIOHUMATh  CMBICT
KBanrtoBsie moctynatel bopa. | pa3BuBaromuid, J13:§94,95; Bonpockl MaTepHalIbl ONBITOB Peszepdopna,
JEKLNS P.: Ne1236, 1240 HUKT yMeTh  (OpMYIHPOBATH
KBAHTOBbIE  IOCTYJAThl
bopa
57 KBanrtoBas MexaHuKa. HNudopmaninoHHo- Kom6unupoBannas Junaktuueckue 3HATH/TIOHUMATh  CMBICT
Jlazepsl. pa3BUBAIOIINI 13:§96-97,95; MaTepHabl (U3UUECKUX TPOIECCOB
BoIpockl, ymp. 13(3) B paboTe ja3epa
58 MeTtobpl HaOMIOAEHNS U HNudopmannonno- ®poHTaNbHAA Junakrtrueckue YMers OIIUCHIBATH
pErucTpaluy 3JIEMEHTAPHBIX pa3BUBAIOIIMI J13:§98-97; Bonpochl MaTepUalIbl pa3Iu4yHbIe BUJIbI
yactull. OTKpeITHE perucrpanuu
PaZOaKTUBHOCTH. JJIEMEHTAPHBIX YaCTHII,
3HATH/TIOHUMATh CMBICI
SIBJICHUS
pPaArOaKTUBHOCTH
59 Anbda -, 6era-,ramma- OOBsSICHUTETBHO- ®poHTaNIbHAS Junaktuueckue 3HaTH/IOHUMATD  CMBICI
U3JyYEHUs. WJLTFOCTPAIIUOH- J13:8100-101,; MaTepUalbl HCIOJIL30BAaHHUS 3aKOHOB
HBIi, Oecena BOIPOCHI COXpaHEeHHUS B
PaAMOaKTHBHBIX
MpEeBpaIlCHUSIX,
oco0eHHOCTH aibha -,
Oera-,raMMa-u3ny4eHui
60 3aKOH paIMOAKTUBHOTO TBopuecku- Komb6unmnpoBanHas Junaktuueckue 3HATH/TIOHUMATh  CMBICT
pacnazaa. M3oromsl. pENpPOAYKTUBHBIN 13:§102,103 MaTepHalIbl 3aKOHAa PaJlOaKTUBHOTO
HUKT pacraza,
PaAMOaKTHBHBIX
M30TOIOB u ux
HOJIyYEHHE.
61 CrtpoeHune aTOMHOTO siipa Nudopmannonno- | ®ponranpHas Junaktuueckue 3HaTh/TIOHUMATH
Pa3BUBAOIINI J13:§104,105; MaTepuabl OCOOEHHOCTH CTPOEHHUS
BOIIPOCHI ATOMHOTO sApa
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62 DHeprus CBSI3U aTOMHBIX Nudopmanuonno- KomOunupoBanHas JunakTuyeckue 3HaTh/TIOHUMATh  CMBICTT
anep. SAnepHeie peakuuu Pa3BUBAIOLLNI 13:§106-107, MaTepHalIbl COCTaBJICHUS u
BOITPOCHI BBIIIOJIHEHHS
P.: Ne1281, 1282 PaIOAKTUBHBIX
peakuuid, YMETh
ONpENEIATh  DHEPIrHio
CBSI3U ATOMHBIX SJEP
63 [enenue saep ypaHa u WNudopmannoHHo- ®poHTaNbHAA Junaktnyeckue 3HATH/TIOHUMATh CMBICI U
LIETIHBIC SIACPHBIC PEAKIIUN pa3BUBAIOIIMI J3:§108,109; MaTepUalIbl NPUHLMUI JCJCHUs sapa
BOIIPOCHI ypaHa
64 SInepHslii peakTop. OOBbsSICHUTETBHO- KomOunupoBannas Junakrtrueckue YMerb OIIMCHIBATH
TepMosiiepHbIE peakUu. WJUTIOCTPALIMOH- 13:§110-112; MaTepUaJIbl pa3JInuHbIC BUJIbI
HBI, Oecena BOIIPOCHI pPEaKkTopoB, MPUHITUTI
TEPMOSIACPHBIX
pEeaKLHnii.
65 Tpu 3Tana B pa3BUTUU HNudopmaninoHHo- ®poHTanbHas Junaktuueckue 3HaTh/IOHUMATh  CMBICIT
(bU3UKY IIEeMEHTAPHBIX pa3BUBAIOILIHNIA, A3:§115-116 MaTepUaIIbl TUIIOTE3bI O KBapKax
YacTHL. JEKLHS
66 Pemenue 3anau o reme PenponykTuBHBIN NunuBunyanbHas Junaktnyeckue YMeTp pemars 3a1adu 1o
«Du3uka aTOMHOTO SAJIpa» J3: yrip.14(6,7) MaTepHalIbl TeMe «Duzuka
ATOMHOTO SIAPa»
67 KonTponbnas pabota no TBopuecku- NunuBuayanbHas KontponbHo- YMetb MPUMEHSTH
teme «KBaHTOBas (hU3UKa» PENPOTYKTUBHBIN U3MEPUTEIIbHBIC MOJTYYCHHBIC 3HAHUS
MaTepHabl P PELICHUH 3a/1a4
68 Pe3epBHBIi ypok
69
70
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Coaep:kaHue TeM y4eOHOro Kypca.

DJIEKTPOUHAMMKA (MPOJ0JIKEHHE)

MarnutHoe mnoJie. B3aumopeiictBue tokoB. MarnutHoe none. Muaykuuss marautHoro noisi. Cuna Ammnepa. Cuna Jlopenua. Maruuthbie
CBOMCTBA BEILECTBA.

DJIeKTPOMarHuTHasi MHAYKIUs. OTKpBITHE 3JIEKTPOMarHuTHON nHAykuu. [IpaBuio Jlenna. DnexkrponsmepurenbHble MPpUOOpsl. MarHuTHBIM
MOTOK. 3aKOH >JIEKTPOMAarHUTHOW HHAyKUMU. Buxpepoe snektpuueckoe mnone. CamMoumHAYKIUSA. HAYKTUBHOCTh. DHEpPrus MAarHUTHOIO IIOJIA.
MarHuTHbIE CBOMCTBA BEIIECTBA. DJIECKTPOMArHUTHOE TOJIE.

Dponmanvhsle 1ab6opamopuvle padomol

1. HaOmronenue neiicTBUS MarHUTHOTO I10JIA HA TOK.

2. VI3yueHue SIBICHUS NEKTPOMArHUTHOM UHIYKIIHH.
KOJIEEAHHSI 1 BOJTHBI
Mexannuyeckue KoJed0aHus

CBoOomHbie KoJieOaHus. MareMaTHYeCKHid MasTHHK. | apMOHWYECKHEe KoyieOaHWs. AMIUIMTYyIa, TEpUOA, dYacTota W (a3a KoJIeOaHHIA.
Breinyxxaennsie konebanus. Pezonanc. ABTokonebaHus.

DleKTpUYeCKHe KoJieOaHus

CBoboaubIe KONEeOaHus B KoliebareabHOM KOHTYpe. [leprnon cBOOOIHBIX 3JEKTpHUUECKUX KojeOanuil. BeinyxeHHbie konebanus. [lepeMenHbIit
AIEKTPUUYECKUN TOK. AKTHBHOE COINPOTHBIICHHE, €EMKOCTh U MHAYKTHBHOCTH B IIEMH MEPEMEHHOTO TOKa. MOIIHOCTh B LIETIH MEPEMEHHOTO TOKA.
Pe3oHaHC B aeKTpUUECKOM LEIH.

IIpousBoacTBO, Nepenaya u NOoTpedaeHne ITEKTPHUECKOI IHEPTrUHn
['enepupoBanue sueprun. Tpanchopmarop. [lepenayda snekrpudeckoii SHEPTUH.
Mexanu4veckue BOJHbI
[TpononpHBIE U TIOTIEpeUHbIe BOMHBI. J[rHa BOIHBI. CKOPOCTh paclpOCTPaHEHHUs BOJHBI. 3BYKOBBIEC BOJIHBI. IHTepdepeHIIns BOJH.
DJIeKTPOMATrHUTHBIE BOJIHBI

N3nydyenne 3meKTpoMarHuTHEIX BOJIH. CBOMCTBA 31€KTPOMAarHuTHBIX BOJIH. [Ipuniun panguocssasu. Tenesunenue. [Ipunnun I'rolirexca.
Judpakius BoJH.

Dponmanvuas nadopamopnasn paboma

3. OmpexaeneHue YCKOPEHHSI CBOOOTHOTO MAJICHUS C IIOMOIIBIO0 MasTHUKA.
ONnTHKA
CBeToBbI€ BOJIHbBI

3akoH npenomieHus cBeta. [lomHoe BHyTpeHHee oTpaxenue. [Ipusma. @opmyna Tonkoi nuH3bL. [lomydenne n300pakeHus ¢ TOMOIIBIO JTMH3BI.
OnTtuueckue mpudopsl. Ux paszpematomas crmocoOHOCTh. CBETORIEKTPOMArHUTHBIE BOJIHBL. CKOPOCTh CBETa M METOABI ee m3MepeHus. Jlucmepcus
ceeta. UuTepdepennus cera. Korepentnocts. Judpakuus cera. Judpakiumonnas pemerka. [lonepednocts cBeToBbIX BoNH. [lonspusanms cpera.
Nznydyenune u cnextpsel. [llkama s3meKTpOMarHUTHBIX BOJTH.

@ponmanvuvle 1a00pamopnvle padomaol
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4. UV3mepenue mokasareis MpeIoMICHHs CTEKIA.
5. OmpeneneHue oNTUYECKON CUIIBI M (POKYCHOTO paccTOSIHUS COOMPAIOLIEH JTHH3HI.
6. M3mepeHue IIMHBI CBETOBOW BOJIHBI.
DJEMEHTBI TEOPUY OTHOCTHUEJIBLHOCTH
[Toctynatel Teopun oTHOocuTeNbHOCTU. [IpuHuun oTHOcUTEenbHOCTH ODWHIITEHHA. [locTOAHCTBO ckopocTu cBera. [lpocmpancmeo u epemvs 8
cneyuanbHol meopuu omuocumenvnocmu. Pendaruucrckas quHamuka. CBa3b MacChl U SHEPTUU.
H3iayyeHne U CIEKTPbI
Bunst uznydenuii. CiekTpsl U clieKTpajibHble annapaTsl. Bunel cnektpoB. CriektpanbHbiii ananu3. MHppakpacHoe u yabTpaduoaeToBoe
n3iydeHus. PentrenoBckue ayuu. [llkana 31eKTpOMArHUTHBIX U3TyYEHUN.
Dponmanvuan nabopamopuasn paboma
7. HaOnrogeHue CIuIoNIHOTO U JIMHEHYAaTOro CIeKTPOB.
KBAHTOBASI ®U3UKA
CBeToOBbBIE KBAHTHI
TemutoBoe nznmyuenue. [Tocrostaras [Tnanka. ®otorddekr. YpasHenue DitamreitHa s porodddexra. Dotonsl. OnbiTel JlebeneBa n BaBuiosa.
ATtoMHast pu3uKa
Crpoenne aroma. OnbiTel Pesepdopaa. Kantoseie moctynarer bopa. Moaens aroma Bogopoaa no bopy. TpyaHoctu teopun bopa. KBantoBas
Mexanuka. ['unore3a ne bpoitns. CootHomenue Heonpenenennoctent I'eiizendepra. KopmnyckynsapHo-BonHOBO#M ayanu3M. [ludpakius 31eKTPOHOB.
Jlazepsl.
Du3nKa AaTOMHOI0 A/1Pa. JJIeMeHTAPHbIE YaCTUILbI
MeToapl perucTpanuy 3JIEMEHTapHbIX 4YacTULl. PannoakTuBHbBIE MpeBpalieHUs. 3aKOH paJMOAaKTUBHOIO paclaja M €ro CTaTUCTUYECKHM
xapaktep. [IpoToHHO-HEHTpOHHAs MOJENIb CTPOEHMs aTOMHOro sjapa. JledekT macc M sHeprus CBsA3M HYKJIOHOB B sijpe. JleleHue W CHHTE3 sijep.
Snepnas sHepreruka. @U3nKa 3MeMEeHTapHbIX YacTHll. CTaTUCTUYECKUH XapaKTep MPOIECCOB B MUKPOMUpPE. AHTHUUYACTHIIBL.
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Tpebosanus K ypoeHi0o n0020mMOBKU yUau{uxcs.

Yuawuecs oonscunt 3naTh/MOHUMATD.
cmblen nouamuil: HU3NYEcKoe sBICHHE, (PU3NUECKas BEIWYMHA, MOJEb, TMIIOTE3a, MPUHIIMII, ITOCTYJIAT, 3aKOH, TEOPHs, IPOCTPAHCTBO, BPEM,
WHEpLUUalIbHAsl CHUCTEMa OTCYeTa, MaTepuajbHas TOYKA, BEIIECTBO, B3aUMOJACICTBUE, UICANbHBIM TIa3, pE30HAHC, TOYEUYHBIA 3aps,
AJIEKTPOMArHUTHBIE KOJEeOaHMs, SIEKTPOMArHUTHOE I0JIe, SJICKTPOMAarHUTHAs BOJHA, aTOM, KBaHT, ()OTOH, aTOMHOE AP0, Ae(PEKT MacCChl, SHEPIHs
CBA3H, PaIMOAKTUBHOCTb, NOHU3UPYIOLIEE U3ITyUYCHHUE;
cMbIC pu3uuecKux enudun: IEpeMelleHIe, CKOPOCTh, YCKOPEHHUE, Macca, Cuila, 1aBJIeHUe, UMITYJIbC, paboTa, MOLIHOCTh, MEXaHUUYECKasl SHEPrus,
MOMEHT CHJIbI, TIEPHOJ], YACTOTa, aMIUINTYya KoJeOaHu, [UInHA BOJHBI, BHYTPEHHSS HEPTusl, CPEIHAS KMHETHUECKash SHEPrusl YacTHIl BELIECTBA,
abconoTHasl TeMIeparypa, KOJIUYECTBO TEIIOTHI, ylelbHas TEIIOEMKOCTh, yleidbHas TeIloTa MmapooOpa3oBaHUs, yIelbHas TEIUIOTa IUIaBJICHMUS,
yAenbHas TEIUIOTa CrOpaHUs, »JJIEMEHTApHBIA JJIEKTPUUECKUN 3apsl, HaNpsIKEHHOCTb JJIEKTPUYECKOTrO II0Js, PAa3HOCTh IOTEHIIMAJIOB,
3JEKTPOEMKOCTb, 3HEPIrHsl JJIEKTPUUECKOrO IOJs, CHJIA 3JIEKTPUUYECKOTO TOKA, SJIEKTPUUYECKOE HAIpPSHKEHUE, 3JEKTPUUYECKOE COINPOTUBIICHUE,
ANEKTPOABIIKYILAs CUJIA, MATHUTHBIN [TOTOK, MHIYKIMS MarHUTHOT'O 1OJIs, MHAYKTUBHOCTb, YHEPIHsI MArHUTHOTO I10JIs, I0Ka3aTelb MPEIIOMIICHNUS,
ONTHYECKAas CUJjia JINH3BI,
CMbICIl (pu3uuecKux 3aKoHo8, NPUHUUNOE u nocmynamos (GopMyIMpOBKA, TPAHUIBI TPUMEHUMOCTH): 3aKOHBI AUHAMHUKN HBIOTOHA, TPUHIIHITEI
CYNEpHO3ULMU U OTHOCUTENBHOCTH, 3aK0oH Ilackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHUPHOTO TSATOTEHHUS, 3aKOHbI COXPAHEHUS SHEPTHH,
HMMITYJIbCA M 3JIEKTPUYECKOIO 3aps]a, OCHOBHOE YpPaBHEHHME KHUHETUYECKOM TEOpUU Ta30B, YPABHEHUE COCTOSHMS MJICAJTBbHOTO Ta3a, 3aKOHbI
TepMOJMHAMUKH, 3aKkoH KyioHa, 3akoH Oma juig noiaHoi 1enu, 3akoH [[xoyins-JleHna, 3akoH 3J1eKTpOMarHUTHON WHYKIMH, 3aKOHBI OTPaKEHUS U
MIPEIOMIICHUSI CBETA, MOCTYJIAThl CHEIUAIBHON TeOpUH OTHOCUTEIHLHOCTH, 3aKOH CBS3M MACChl U SHEPTUH, 3aKoHbI (oTorddekra, moctynarsl bopa,
3aKOH paIn0aKTUBHOTO pacrania;
6KJ1A0 POCCUIICKUX U 3aPYDeHCHBIX YUeHbIX, OKA3aBITUX HauOOJbIIee BIUSHUE HA pa3BUTHE (PUBUKH,
yMeTb ORUCHI6Amb U O00BbACHAMY Pe3y1bmamyl HAONIO0EHUI U IKCREPUMEHMO8: HE3aBUCUMOCTh YCKOPEHHUS CBOOOJHOIO MajJieHUs] OT MacChl
[a/Ial0IEero Tella; HarpeBaHUe ra3a MpU ero OBICTPOM CHKaTHHM U OXJIAXJICHHE NpU ObICTPOM pacIIMpEHUH; MOBBIIICHUE TaBJIEHUS ra3a IpH ero
HarpeBaHuM B 3aKPbITOM COCYJle; OPOYHOBCKOE JIBHKEHUE; SJIEKTPU3ALMS TEJ IPU UX KOHTAKTE; B3aUMOIEHCTBUE MPOBOIHUKOB C TOKOM; JIeH CTBHE
MarHMTHOIO TOJIS Ha IPOBOJHUK C TOKOM; 3aBHCHMOCTb COIPOTHBIIEHHS IOJYNPOBOJHUKOB OT TEMIIEpATyphl U OCBELICHMS; dJIEKTPOMAarHUTHas
MHAYKIMS, paclpoCTpaHEHHE 3JIEKTPOMATHUTHBIX BOJIH; AMcCIepcHs, UHTepdepeHnus U Iudpakius CBeTa; W3JIy4eHHE U IOIJIOLIEHHE CBETa
aToMaMH, JMHeHuaTble crieKTpbl; GoTo3(h(HEKT; pagloaKTUBHOCTS;
npuEOOUmMs NPUMEPDLL ONBINOG, ULTIOCIMPUPYIOUIUX, YmMO: HAOTIOJCHUS U SKCIIEPUMEHT CIIyKaT OCHOBOM ISl BBIIBUYKEHUS TUIIOTE3 U MOCTPOCHUS
HAy4YHBIX TEOPUM; SKCIIEPUMEHT IMO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pU3MUECKas TEOpUs JAE€T BO3MOXXHOCTb OOBSICHSTH
SBJICHUSI TIPUPOJBI U HayyHble (akThl; (hU3MUecKas TeOpus MO3BOJSET IMPEJCKA3bIBaTh €IIe HEU3BECTHBIC SBJICHUS UM UX OCOOCHHOCTH; MHpHU
OOBSICHEHUH TPUPOJHBIX SIBICHUN MCHOJB3YIOTCS (PU3MUECKHE MOJETH; OJMH U TOT e NMPUPOIHBIA O0BEKT WM SBJICHHE MOXKHO MCCIIENOBAaTh HA
OCHOBE MCIOJIb30BAHUS PA3HBIX MOJIENEH; 3aKOHBI (PU3NKU U (PU3HUECKUE TEOPUH UMEIOT CBOU ONpPEETICHHbIE IPaHUIIbI TPUMEHUMOCTH;
onucvleams pyHoamenmanbHvle ONbIMBL, OKA3AGUIUE CYULECHBEHHOE 6IUAHUE HA pa3eéumue u3uKu,
NPpUMEHAMb NOJIYYEHHbIE 3HAHUA 014 PeuleHUus u3uiecKkux 3aday;
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onpedenams: xXapakrep QpuaMUeckoro mpouecca mno rpaduky, tadnuie, popmyse; MPOAYKTH SAEPHBIX PEAaKIHil Ha OCHOBE 3aKOHOB COXPAHEHUS
AIEKTPUYECKOTO 3apsiia U MaCCOBOI'O YHCIIA;
usmepamy: CKOPOCTh, YCKOPEHHE CBOOOIHOTO MAJEHUsS; Maccy Teja, IUIOTHOCTh BEIIECTBA, CHIly, padOTy, MOIIHOCTb, 3HEPTUio, K03 UIueHT
TPEHMSI CKOJIBKEHMSI, BIAXKHOCTh BO3/yXa, YAEIbHYIO TEIJIOEMKOCTh BELIECTBA, AIEKTpUUYECKoe conpoTusieHue, 3/1C u BHyTpeHHEE COIPOTUBIECHUE
HMCTOYHMKA TOKA, OKA3aTelb MPEJIOMIICHHS BEIECTBA, ONTUYECKYIO CUIIY JIMH3bI, JUIMHY CBETOBOW BOJIHBI; PEACTABIATh PE3YyJIbTaThl U3BMEPEHUN C
Y4E€TOM HUX IIOTPEUIHOCTEH;
npuEOOUmMs NpUMEPbl NPAKMUUECKO20 NPUMEHEHUA QuU3uYecKux 3HAHUWI: 3aKOHOB MEXaHUKHU, TEPMOJMHAMHMKHA W JJIEKTPOJMHAMHUKU B
SHEPreTHKE; Pa3IMYHBIX BHUJIOB 3JCKTPOMArHUTHBIX H3JIyUEHUH NJIS Pa3BUTHS Pajdo- U TEICKOMMYHHMKAIMH; KBaHTOBOW (DM3UKH B CO3JaHHUU
SIEPHOM YHEPTETUKH, JIA3€POB;
60CHPDUHUMAMb U HA OCHO8€E NOJIYYEHHBIX 3HAHUI CAMOCMOAMENbHO oyeHusams MHGOPMaIUIO, cofepkamlyocs B coobmenuax CMU, naydHo-
MOMYJISIPHBIX CTaThsIX; HCHOAb308amb HOBbIE MHPOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKa, 00pabOTKH U mpenbsBieHus uHpopmanuu no Gpusuke B
KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsX (cetu MuTepHer);

Hcnoab3oBaTh NpuoOpPeTEeHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOH JeSITeJIbHOCTH M NOBCEAHEBHOM KU3HU JJIS:

e o0ecrieyeHnss O€30MACHOCTH >KU3HEICSTEIBHOCTH B IPOLECCE HCIOIB30BAaHUS TPAHCHOPTHBIX CPENICTB, OBITOBBIX JJIEKTPONPUOOPOB, CPEICTB

paauo- U TeIEKOMMYHUKALIMOHHOMN CBS3U;

® aHaJM3a ¥ OLEHKHU BIMSHUS Ha OPraHU3M YeJIOBEKa U JIpyrHue OpraHu3Mbl 3arpsi3HEHUS OKPYKAtOIIeH Cpeibl;

®  paIMOHAJIBHOIO MPUPOAONOJIB30BAHUS U 3AIUTHI OKPYKAIOLIEH Cpebl;

e onpeneneHus cOOCTBEHHOM MO3ULIMY IO OTHOLIEHUIO K 3KOJIOTUYECKUM Mpo0IeMaM U MOBEACHUIO B IPUPOAHOMN Cpele.

Ilpoeepka 3nanuil yuawiuxcs.

Oyenka omeemos yuauuxcs

Quenka «5» CTaBUTHCS B TOM CIIydae, €CIIM yJyallluiics OKa3bIBaeT BEpHOE MOHUMaHUe (PU3MUECKON CYIIIHOCTH paccMaTpUBaeMbIX IBJICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHIA, a TaK K€ MPaBUIILHOE OIpeesieHne (PU3NYECKUX BETMYNH, UX €UHUI] U CIOCOOOB U3MEPEHUS: MPABUIHHO
BBINOJIHSAET YEPTEXHU, CXEMBbI U IpauKU; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHY, COITPOBOXKIAET PaccKa3 COOCTBEHHBIMU IPUMEPAMH, YMEET
MIPUMEHSTh 3HaHUsI B HOBOM CUTYallUU MIPU BBIITOJIHEHUH MPAKTUYECKUX 3a/laHUi; MOKET YCTAHOBUTD CBSI3b MEX]ly U3y4aeMbIM U paHee U3yUEHH bIM
MaTepHalioM o Kypcy (PU3MKH, a TAKXKe ¢ MaTepHalioM, YCBOCHHBIM IIPU U3yUYEHUH JPYTUX MPEIMETOB.

QOuenka «4» CTaBUTHCSI, €CIIM OTBET YUEHUKA YI0BJIETBOPSAET OCHOBHBIM TPEOOBaHUAM Ha OLIEHKY 5, HO 1aH 0€3 UCIOIb30BaHUS COOCTBEHHOIO IIJIaHa,
HOBBIX IPUMEPOB, 0€3 NPUMEHEHNUS 3HAaHUH B HOBOM CUTYaIlH, 6€3 HCIOIb30BAHNUs CBsI3€H ¢ paHee U3yYeHHBIM MaTepUaioM U MaTepHalioM,
YCBOEHHBIM MPU U3YYEHUU AP. MPEAMETOB: €CIIH YUalIUiics TOMYyCTUII OHY OUIMOKY MIM He 6ojiee IBYX HE0YETOB U MOXKET X UCIPABUTH
CaMOCTOSITENTLHO WJIN C HEOOJIBIIONW TOMOIIBIO YUUTEIS.

Ouenka «3» CTaBUTHCSI, €CIIM yYalIUiics MPaBUIbLHO MOHUMAET (PU3MUECKYIO CYLTHOCTh PACCMAaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEN, HO B OTBETE
UMEIOTCS OT/IENIbHBIE IPOOENbl B YCBOEHUH BOIIPOCOB Kypca (PU3HMKH, HE MPENATCTBYIONINE JaTbHEHIIEMY YCBOCHHUIO BOIPOCOB MPOTPAMMHOI0
MaTepuasa: yMeeT MPUMEHSTh OJy4YeHHbIE 3HaHUS IPU PEIICHUHU TPOCTHIX 3aj]ay C UCIOIb30BaHNUEM FOTOBBIX (POPMYII, HO 3aTpyIHSAETCS MpU
peleHny 3a1a4, TpeOyroIuX Mpeodpa3zoBaHus HEKOTOPBIX (GOPMYII, TOMYCTUI HE OoJiee OHOM rpy0oil OMMOKHY U IBYX HEA0UETOB, HE OoJiee OTHOM
rpy0oii u ogHOI HerpyOoii ommOku, He Oosee 2-3 HerpyObIX OIMOOK, 0IHOM HErpyOOi OMOKHU U TPEX HEAOUYETOB; JOMYCTHII 4-5 HETOUETOB.
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Ouenka «2» CTaBUTCS, €CIIH YYAIMICS HE OBJIAJIC)T OCHOBHBIMHU 3HAHUSMHU M YMCHHUSMH B COOTBETCTBHH C TPCOOBAHHMSAMH IPOTPAMMEBI M JIOTTYCTHIT
00JIbLIE OIMOOK U HEAOUETOB YEM HEOOXOAUMO I OLIEHKU «3).
Quenka «1» CTaBUTCS B TOM cllydae, €CIM YICHUK HE MOXKET OTBETHTh HU Ha OJIUH M3 TIOCTABJICHHBIX BOITPOCOB.

Ouenka KOHMPOILHLIX pabom

Ouenka «3» craBuTCS 32 pabOTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OMMOOK U HETOYETOB.

QOuenka «4» craBUTCA 32 pabOTY BHIIOJHEHHYIO MTOJIHOCTHIO, HO IPU HAJMYKU B HEll He OoJiee oJHOU rpy0oil 1 01HOM Herpy0oii OIKUOKY U OJJTHOTO
Henouera, He Oosiee TPEX HETOUETOB.

Ouenka «3» CTaBUTCS, €CJIM YYCHUK MMPABUIIBHO BHITIOJHUI HE MeHee 2/3 Bceld paOboThI WIM TIONYyCTHII He 0oJiee 0JTHOM TpyOO OMIMOKHU U.IBYX
He0uETOoB, He OoJiee 0/IHOM Ipy0oi OMMOKK U OJJHOM HerpyOoii omuOKH, He 0oJiee TpeX HErpyObIX OIIMOOK, OJHONW HErpyOooW OmmMOKH U Tpex
HEJIOYETOB, NpU Hanuuuu 4 - 5 HEOO4ETOB.

Qyenka «2» CTaBUTCS, €CJIA YHACIIO ONIMOOK U HETOUETOB MPEBBICUIIO HOPMY JIJIsl OLICHKH 3 HMJIM MPAaBHJIBLHO BBITOJIHEHO MeHee 2/3 Bcei padoThI.
Quenka «1» CTaBUTCS, €CJIM YUEHUK COBCEM HE BBITIOJIIHUI HA OJTHOTO 3aJaHMUS.

Ouyenxa 1abopamopuvix pabom

Ouenka «35» CTaBUTCS, €CIIH YYAIIHICS BBITOJHSACT padOTy B MOJTHOM 00BEMeE ¢ COOII0OIECHUEM HEOOXOMMOM TI0CIICIOBATSIIBHOCTH MPOBEICHUS
OIBITOB ¥ U3MEPEHUI; CAMOCTOSITEIILHO M PAIlMOHATILHO MOHTHPYET HEOOX0IMMOE 000PYI0BAaHKE; BCE OIBITHI TPOBOJIUT B YCIIOBHSX U PEKUMAX,
00eCTIIeUNBAOIINX TIOTYUICHHE MPABUIIBHBIX PE3YJITATOB M BHIBOJIOB; COOMIOaeT TpeOOBaHUS IPAaBHII O€30MMACHOCTH TPY/Q; B OTYETE MPABHILHO U
AKKypaTHO BBIMIOJIHSAET BCE 3aIIUCH, TAOIHIIbI, PUCYHKH, YEPTEKH, TPAdUKH, BBIYACICHUS; TIPABUIIBHO BBITIOIHSIET aHAIN3 MIOTPEITHOCTEH.

Ouenka «4» CTaBUTCS, €CIIH BBHITIOJHEHBI TPEOOBAHMS K OIEHKE «5» , HO OBLJIO JOIYIICHO JIBa — TPU HeAodeTa, He OoJiee 0THOM HerpyOoi OMTMOKY 1
OJHOTO HEIOYETA.

Ouenka «3» cCTaBUTCS, eclid paboTa BBINIOJHEHA HE IIOJHOCTHIO, HO OOBEM BBHIMOJTHCHHOW YacTH TaKOB, ITO3BOJISIET TOJTYYUTH
MpaBWJIbHBIE PE3YJIbTAaThl | BBIBOJBI: €CIIU B XOJI€ MPOBEICHUS OMbITA U U3MEPEHUN ObUIN JOMYIIEHBI OIIMOKH.

Onenka «2» craBUTCS, €ciaM padOTa BBINOJIHEHA HE IOJHOCTbIO U 00BEM BBINOJIHEHHOHN YacTH pabOThl HE MO3BOJIAET CAEIaTh MPABUIbHBIX

BBIBOJIOB: €CIIM OTIBITHI, U3MEPEHHsI, BHIYUCICHUS, HAOTIOACHUS TPOU3BOIUINCH HEITPABHIIBHO.
Ouenka «1» CTaBUTCS, €CIIN YYAIIUICS COBCEM HE BBIIIOJIHUI padoTy.
Bo Bcex ciyyasx olleHKa CHIKAeTCs, €CIM YISHHUK He coOo1an TpeOoBaHus MpaBuil 0€30MacHOCTH TPpy/Ia.
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