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1 TACHOPT PABOYEN TPOT'PAMMBI YYEEHOM
JUCHUTIIMHBI «@PU3UKA»

1.1 Ob6s1acTh NpUMEHEHUA POTPAMMBI

Pabouast nmporpamMmma yuyeOHOM NUCHUUILUIMHBI SBISIETCS YACThIO MPOTPaAMMBI
MOJTOTOBKH CIELIMAIIUCTOB CPETHETO 3BE€HA B COOTBETCTBHUH C aAKTYAJIN3UPOBAHHBIM
®I'OC CIIO no cnenuaibHOCTH

23.02.04 TexHuyeckasd OKCIulyaTauus MOABEMHO — TPAHCIOPTHBIX,
CTPOUTEINIBHBIX, JOPOXKHBIX MAlIUH U 000pyJa0BaHus (IO OTPACIsAM), BXOMSIICH B
YKpyNHEHHYO rpyniy cneunanbHocter 23.00.00 TexHuka W TEXHOJIOTHH
HA3eMHOT'0 TPAHCIIOPTa

1.2 MecTo y4eOHOH AMCHHUIJIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CIEIHAJTUCTOB CpPe/IHero 3BeHAa: JHUCIUIUIMHA BXOAUT B 0O0IIe00pa3oBaTEIbHBIN
YYCOHBIM UK

1.3 Hean u 3amauyM JUCUMIUVIMHBI — Tpe0OBaHUsI K  pe3yjbTaTam
OCBOCHHUS:

B pesynbrare ocBOCHMS y4eOHOW MUCIMILIAHBI / MEXIHCIUILIMHAPHOTO™
Kypca y oOyyatouierocs (ppopMupyrTcs Cleayone o0mmue KOMIeTeHIIUM:

OK Ol. BsiOupats cnocoObl pemieHus 3agad  MpoQecCHOHATBHON
NEeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. OcymiecTBisTh MOHUCK, aHAJIW3 W HMHTEPIpETAlUi0 MH(pOpManuu,
HE0OXOAMMOM /ISl BBIMOJTHEHUS 3a/1a4 POo(hEeCCHOHATBHOMN IeATETbHOCTH;

OK 03. [1nanupoBath U peain30BLIBaTH COOCTBEHHOE TPO(dheCcCUOHATBFHOE U
JUYHOCTHOE PAa3BUTHUE;

OKO04. PaGoTaTh B KOJUIEKTHBE U KOMaH/IE, 3 (HEKTUBHO B3aUMOICHCTBOBATH
C KOJUIEraMH, pyKOBOJACTBOM, KIINEHTAMH;

OKO5. OcymiecTBiasTh YCTHYI0O MU TMCbMEHHYIO KOMMYHHKAlMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ yd4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OKO6. IIposBiIATH IPaXXJaHCKO-TIATPUOTUYECKYIO MO3ULHIO,
JEMOHCTPUPOBATH OCO3HAHHOE MOBEJEHUE HA OCHOBE TPAJAUIIMOHHBIX
0O0IIIEYeNIOBEYECKHUX [IEHHOCTEM;

OK 07.CoaeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPEeIbI

1.4. Pexomenayemoe KOJMYECTBO YAaCOB Ha OCBOCHHE IPOrpaMMblI
AUCHUIIIHHBI:

O0s13aTenbHas ayiuTopHas Harpys3ka oOydaromierocs 164 yaca, BKIIOYaeT B
ce6s1 110 yacoB JEKITMOHHBIX 3aHATHIA U 36 4aCOB MPAKTUYECKUX 3aHATHH.



2 CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1 O0bem yueOHOI AUCITUIINHBI

IMPAKTHYCCKUC 3aHATHA

Bup yueOHoi paGoThI Kouauuec
TBO
4acoB
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 164
B TOM YHCJIE:
36

Hmozosas ammecmayus 6 popme sx3amena 6 1 u 2 cemecmpe




2.2 TemaTu4yecKuii IJIaH U COiePKaHNEe YUeOHOM AU CIUTITHHBI

HaumenoBanue Conepxanre yueOHOTO MaTepHaia, 1adopaTopHbIe U O6BéM | YpoBeH
pa3znesnoB U TeM IpaKkTH4ecKue paboThl, CAMOCTOSITENbHAs padoTa 9acoB b
0o0yJaronmxcs. OCBOEHU
st
Pasnesn 1 Mexanuka. 34 2
Tema 1.1 Beenenune. ®usnyeckue BenuanHbL. M3mepenne. 2 2
Kunemaruka. Mexanuka. Kunemaruka. [IpocTpaHcTBO U Bpemsi.
Cucrema oTcuéra.
Tema 1.2 Mexanunueckoe ABMKEHHE. MaTtepralibHas TOUKa. 4 2
Mexanunueckoe OcHoBHas 3aa9a MeXaHuKd. TpaexTopus, myTh,
ABUKEHUE. nepemenienne. CKopocTb.
Yckopenne. Yckopenue. PaBHOMepHOE 1 paBHOYCKOPEHHOE JIBUKEHUE.
PaBHOMEpHOE ABMKEHHE 110 OKPY>KHOCTH.
IIpakTuyeckasi padora 1-2 4
Tema 1.3 Tlunamuka. | [Ipuniun npuunaHocty. Cuiia 1 Macca 2 2
Tema 1.4 3axoHbI 3akons! HetoTona. CrencTBus u3 3akoHOB HproTOHA. 4 2
HeroTona. Ipakrnueckas pagora 3-4 4
Tema 1.5 Buasl B3aMMOJECUCTBUHN. I'paBuTarrionHoe 6 2
B3aumopeiicTBue. B3aMMOZCHCTBAE.  3aKOH  BCEMHPHOTO  TATOTCHMS.
I'paBuranus. I'paBuTanionnas mocrosHHas. Cuna TsDKeCTH. JBHXKEHHE
oA, JeHUCTBUEM CUIbl TsDKeCTH. Bec tena. Ileperpysku u
HEBECOMOCTb. J|BIKEHNE HCKYCCTBEHHBIX CITyTHUKOB.
IIpakTnyeckas padora 5-7 4
Tema 1.6 Mexannueckas pabota. Kunernueckas sneprus. Teopema o 4 2
Mexannueckasi KHHETHYeCKOM  dHepru. lloTeHImManpHas  SHEprusl.
padora. Teopema 0  mnoreHmManebHOW  »Heprud.  llomHas
MeXaHUUeCcKasi SHeprus. 3aKOH COXpaHEHUsI SHEPTUH.
IIpakTnyeckas padora 7-8 4
Tema 1.7 UmnyJibc. Umnynec  Tema.  3akoH ~ COXpaHEHHS  WMITyJbca. 2 2
CronkHoBeHHe Tell. PeakTHBHOE JIBIKEHHE.
Pazgen 2 30
MouiekyasipHasi
Ppusuka.
Tema 2.1 OcHOBBI OcHoBuble nonoxxerus. Juddysnsa. Cuibsl MOJIEKYIIPHOTO 2 3
MOJIEKYJISIPHO — B3aUMOJECHCTBUS. ~ DHeprus  MoOJeKyJd.  ArperatHoe
KHHETHYECKOIi TeOPHHU | COCTOSTHHE BemlecTBa. TeMmeparypa. BHyTpeHHsAsa sHEeprus.
CTPOeHHMsI BelecTBa.
Tema 2.2 XapakTepUCTUKH  ra3oB.  bBpOyHOBCKOe  JIBHXKCHHE. 2 3
MoJiekyJasipHo — CkopocTth MoJieky1. Pa3mepsl n Macca MOJIEKYJI U aTOMOB.
KHHeTHYeckasi Teopusi | [locrosHHass ABoragpo u  mnocrosHHas —Jlommuara.
razooopazHoro JaBnenue raza. ManomeTpsl. Bakyym.
COCTOSIHHUS BellecTBa.
Tema 2.3 Uneansnslii | Mneansueiii raz. OcHoBHoe ypaBHeHue MKT razos. 2 3
ras. 3aBUCUMOCTh JaBIIEHUS OT TemrepaTypbl. AOCONIOTHBIN
HONb. CBA3b MEXIYy TEMIepaTypod U KHHETHYECKOU
sHepruen Monekya. [loctosinnas bonbsimana.
Tema 2.4 YpaBHenue | TepmonuHamudeckue mnapamerpbl rasa. OObeqUHEHHBIH 4 3

COCTOAHUHA
HACAJIBHOI'0 Tra3a.

ra3oBblii  3akoH. MoJmspHass rasoBass  IOCTOSIHHasl.
VYpasuenne Knaneiipona — MenaeneeBa. [InoTHoCTh rasa.
3aBUCUMOCTh CpelHEH KBaJpaTUYHON CKOPOCTH MOJIEKYII
oT TEMIIEPATYPHI. Nzoxoprueckuit Ipolecc.
Nzobapuyeckuid mporiecc. M3oTepMudeckuii  mporiecc.




BryTpennsisi sHeprus upeaibHOro rasa. Paborta ra mpu
W3MEHEHHUH er0 00BEMa.

Tema 2.5 Buyrpennsin | Buytpennsas  sHeprusa.  TemnooOmen.  M3menenue 4

JHEeprus. BHYTpPEHHEH SHEPTUU TMpPH HArpeBaHUM U OXJIKICHUH.

VYpaBHeHHE TeEIUIOBOrO OanaHca. TeIJIoTa CrOpaHMsA
torumBa. K.UILJ[. marpeBarens. M3meHeHue BHYTpeHHEH
SHEPTUU MpPHU COBEPUICHUH PaOOTHL. 3aKOH COXpaHEHUS U
npeBpaiieHus SHepruu. llepBoe Havanao TEPMOIMHAMHKH.
AnrabaTHIeCcKui mporiecc.
Tema 2.6 Ilepexon u3 | [lapooGpasoBanne n koHaeHcanus. Mcnapenne. Kunenne. 2
JKHAKOro cocrosinusi B | Termota  mapooOpasoBanust. TemmepaTypa  KUTNCHHS.
razooopasHoe u 3aBUCUMOCTh TEMIIEPAaTypbl KHUIIEHUS OT BHEILIHErO
o0paTHo. napneHus. HacbllieHHble M HEHACBILICHHBIE — IApBI.
AOcooTHasE U OTHOCHUTENbHAs BIaKHOCTh. TOYKa POCHI.
['MrpoMeTphl U ICUXPOMETPBHI.
IIpakTuyeckast padora 9-10 4
Tema 2.7 CBolicTBa | XapakTepuCTHKa KHUAKOCTEH. IIOBEpXHOCTHBIM  CIIOMA. 2
JKMIKOCTEH. [ToBepxnoctHoe HaTspkenue. CmauuBaHue. MEHHCK.
KanmmisipHocTs. Bsizkocts. AMopdHBIe Tena.
IIpakTHyeckas padora 11 2
Tema 2.8 CBoiictBa | XapakTepuUCTHKa TBEPIBIX TEI. Kpucrammesr.
TBEPABIX TeJl. Kpucramnmueckast — pemérka. Bumel  nmedopmanuii.
Mexanudeckoe HalpsDKEHHE. YIPYrocTh, IJIACTUYHOCTD,
TBEPIOCTh, XPYNKOCTh. 3aKoH ['yKa.
Tema 2.9 IlnaBaenue u | [InaBnenve n kpucrammsanus. Temneparypa IIIaBICHUS. 2
KpHCTAJLIH3AIusl. VYnaenbHas Temnora riaBieHus. M3meHenue oObéMa mpu
IUTaBJICHWW W KpPHUCTAIIM3allMU. PacTBOpBl W  CILIaBHI.
Cybmumanwst.
I[IpakTuyeckas padora 12 2
Pazgen 3 42
JIEKTPOAMHAMHKA.

Tema 3.1 Onexktpuzanusa. 3apsa. 3aKOH COXpaHEHMs — 3apsija. 2
DdyekTpUYECKHE Crpoenne artoma. BizammonelicTBue 3apsioB. 3aKOH
3apsabl. 3aKOH Kynona. Jludnexkrpuueckass MPOHMLAEMOCTb  CPEABI.

Kynona. ONEeKTPOCKOI.

Tema 3.2 ITone. Hampsoxénnocts mnosst. JluHum HanpsKEHHOCTH. 4

OuekTpuyeckoe moje. | OgaHopogHoe mose. [loBepxHOCTHas IUIOTHOCTH 3apsia.
Pabora monst mo mepememieHuio 3apsaa. llotenmman.
Hanpsixenue. IlpoBonHuk B moze. JusnekTpuk B mode.
Honspuzanms. EmkocTs mnpoBoanuka. KoHaeHcaTopbl.
Oueprus xonzaeHcaropa. OO0bEMHAS TIOTHOCTh IHEPTHUH.
[IpoBonuuk B moze. Jdusnextpuk B noje. [lomspuzanms.
Emkocts  mpoBommuka.  KomjencaTopel.  DHeprus
koHsieHcaTtopa. OO0BEMHAs MIIIOTHOCTH YHEPTHH.
IpakTuyeckasi pa6ora 13 2

Tema 3.3 [oaBwxHBIE HOCHTENN 3apsAoB U TOK. CHjla U IUIOTHOCTD 4

DneKkTpuyecKuii TOK B | Toka. 3aMmkHyTas nenb. O.J[.C. 3akon Oma juis ydacTka
MeTasljIax. 3aKoHbI nern.  ComlpoTHWBIIGHWE  TPOBOJHUKA.  3aBUCHMOCTH
MOCTOSIHHOI0 TOKA. CONPOTHBJICHHS OT TPOBOJAHMKA M  TEMIIEPaTypHl.

CaepxnpoBoanMocTs. [locnenoBarensHoe U apaieibHOS
COCTMHECHHE TTPOBOTHUKOB. 3akoH OMa JJist BCEH TIeTH.
Tema 3.4 PabGora, Pabota snexrpudeckoro Toka. MOMIHOCTE 3JIEKTPHYECKOTO 2

MOIIHOCTH M TEIJIOBOE
nerncreue

ToKa. TermnoBoe NEHCTBHE DIIEKTPHUECKOTO TOKA. 3aKOH
[xoyns — Jlenna. Kopotkoe 3ambikanue. [Ipakrtnueckoe
MIPUMEHEHHUE TEMJIOBOT0 IEHCTBUS TOKA.

7




JIEKTPHYECKOI0 IIpakTHyeckast padora 14
TOKaA.
Tema 3.5 DNEeKTPONUTHIECKAs JUCCOLIMALIMSL. DIIEKTPOITH3.
DJIeKTPUYECKHi TOK B | DJIEKTPOJIU3, COMPOBOXIAIOLIUIICSI PACTBOPEHUEM aHOJA.
3JIEKTPOJIUTAX. KonnuecTBo BemecTBa, BBIAESIAIOMIETOCS MIPU SIEKTPOJIH3E.
IlepBriii 3axkon ®apanes. Bropoit 3axkon ®apajes.
Omnpenenenne 3apsaa uoHa. Vcmomp30BaHNE AIEKTPOIU3a
B TeXHHUKE. ['abBaHMUECKHE JIEMEHTBl. AKKYMYISATOPHI.
[Ipumenenne raJlbBaHUIECKIX JJIEMEHTOB u
AKKyMYJISITOPOB B TEXHHKE. SIBIEHIE IEKTPOKOPPO3UH.

IIpakTHyeckas padora 15

Tema 3.6 WNonunzanus raza. oHHas U AIEKTPOHHAs MPOBOJIUMOCTh

JjIeKTpUYeCKHii TOK B
ra3ax u BaKyyMme.

rasa. 3aBHCUMOCTb CHJIBI TOKa B ra3e OT HalpsDKEHHSL.
DOJneKkTpuyeckuid pa3psiig B Tra3e MpH  aTMOCPEpPHOM
JaBJICHUU. DJIEKTPUUECKUN pa3psi B pa3peKeHHBIX ra3ax.
I"a3ocBeTHBIE TPYOKHM U JTaMITbl THEBHOTO cBeTa. M3myueHue
MW TOTJIOIIEHHWE J3Heprud atoMoM.  Karonsele JTydw.
[lonsatue o mma3Me. DJEKTPUUYECKHM TOK B BaKyyMe.
JByxaneKkTpoaHas jamna Auon). TpExaneKTpoaHas Jiamma
(Tpronm). DNEeKTPOHHO-ITy4eBast TPyOKa.

Tema 3.7
JyleKTpUYECKUil TOK B
NOJIYTPOBOIHUKAX.

CpaBHEeHHE CBOWCTB IPOBOJHHUKOB, JAMIJIEKTPUKOB U
HIOJIYIIPOBOJJHUKOB. Yuctsle (becnpumecHsbIe)
MOJIYIPOBOJHUKH. TepmucTopsl. [IpumecHsbie
MOJIyIPOBOJHUKH.  DJIEKTPOHHO-ABIPOYHBIA  TIepexof.
[TonynpoBogHUKOBBIM AuoA. [10aynpOoBOIHUKOBBIN TPHOJ,.

Tema 3.8
DJ1IeKTPOMATHETU3M.

BzaumoneiicTBue TokOB. MarHUTHOE 110JI€ KaK OCOOBIM BU/I
matepud. Maruutel. JIMHUM MAarHUTHOM WHAYKLUU.
IlonsTne o BuxpeBoM 1oje. MarHutHoe 1oJie
NPAMOJIMHEMHOr0 TOKa, KPYroBOro TOKa M COJICHOW[A.
CpaBHEHHE CBOICTB COJICHOMJA U MOCTOSIHHOTO MarHUTA.
MarunuTHble  TONIOCHI  KOHTypa ¢  TokoMm. Cuia
B3aUMOJICUCTBUA  MAapaJUIENbHbIX TOKOB. MarHuTtHas
MPOHUIIAEMOCTD cpenbl. OnpeaeneHue ammnepa. MarHuTHas
MOCTOSIHHAS. JevicTBue MarHUTHOTO TTOJIS Ha
MPSIMOJMHEWHBIM  NMPOBOAHMK ¢  TokoM. CuioBas
XapaKTEpUCTUKA  MArHUTHOTLO  MOJS. OnHoponHoe
MAarHuTHOE noJjie. MarHuTHbBIE MOMEHT KOHTYpa C TOKOM.
Pabora mnpu nepeMerieHMHd MPOBOJHMKA C TOKOM B
MarHUTHOM  Tonie. MarHuTHelii  noTok. HMHaykuug
MarHUTHOTO TIOJIA, co3jaBaeMast B BEIIECTBE
MPOBOJHUKAMHU C TOKOM pa3u4HOM (hopMbI.
Hanps>k€HHOCTh MAarHUTHOTO MOJIA U €€ CBSI3b C UHAYKIUEH
U MarHUTHOW IPOHULAEMOCTBIO cpenbl. [lapamaruurtHele,
JIMaMarHUTHBIE n (heppomMarHuTHBIE BEILIECTRA.
HamarununBanue (HeppoOMarHeTHKOB. JIEKTPOMArHHT.
Pabora u ycTpoiictBo ammepmerpa u BoibTMeTpa. Cuia
Jlopenna. JIBwkeHue 3apsiia B MarHUTHOM  IIOJIE.
ITocTosHHOE U TIEPEMEHHOE MAarHUTHBIE TTOJIS.

IIpakTHyeckas padora 16




Tema 3.9
DJIeKTPOMArHUTHAS
I/IH)IyKIII/IH.

IToTokocuenyienue u WHIYKTUBHOCT. SBnenue
SJEKTPOMATHUTHOM  MHIYKUWUU.  D.J.C.  HUHIYKIUH,
BO3HUKAIONIAsl B MPSIMOJMHEHHOM MPOBOJHUKE TPU €ro
JBIKEHUU B MarHuTHOM noisie. IlpaBuio mpaBoil pykw.
Omeiter @apanes. 3akoH JIeHIa I AIEKTPOMAarHUTHOM
WHAYKIIUY.

OOBbsicCHEeHUE TUAMarHUTHBIX sBJICHWH. BenwunHa 3.7.C.
WHAYKOAU. BUXpeBoe aIeKTprueckoe Mojie M €ro CBS3b C
MarHWTHBIM T0oJieM. BuxpeBble TOKH. Poilb MarHUTHBIX
MI0JICH B SIBJICHUSX, IPOUCXOISIINX HA COJIHIIE U B KOCMOCE.
SBneHre caMOWHAYKIHU. J.J1.C. CAMOMHAYKIINU. DHEPTUS
MarHMTHOTO ITOJIS.

IIpakTHyeckas padora 17

Pasznen 4 Koaedanus u
BOJIHBI.

22

Tema 4.1
MexaHnnuecKkue
KO0J1e0aHUSA ¥ BOJIHLI.

KonebartenpsHoe nBmkeHne. Y CI0BUS BOSHUKHOBEHHUS
koseOanuii. Kimaccudukarys koaeOaTeIbHbIX JIBHKEHHMA
TeJa B 3aBUCUMOCTH OT JI€HCTBYIOIIEH Ha HETO CHIIBI.
[TapameTpsl KomebaTeIbHOTO ABIKEHUS. BemuanHel,
XapaKTepU3yIOIe MTHOBEHHOE COCTOSTHUE
KoJjieOroIerics Touku. ["apMoHHUYecKoe KoeOaHue.
YpaBHEHHE TAPMOHUYECKOTO KOJICOaHHS U eTo rpadukK.
MaremaTnyeckuii MASTHUK. 3aKOHBI KOJIeOaHMs
MaATEMATHYCCKOI'O MassTHHUKA. qDopMyna MasTHHKA.
®uznuecknii MassTHUK. [IpakTueckoe mpuMeHeHue
MasTHUKOB. YTipyrue konebanus. [Ipesparienne sneprun
npu KonebaTenbHOM IBMKEeHHH. CKOPOCTh
pacnpocTpanenus BoiH. MHTepdepenmsa. Mexanudeckuit
pe3oHaHC.

IIpakTuyeckas padora 18

Tema 4.2 3Byk n
YAbBTPa3BYK.

IIpupona 3Byka. 3ByKoBble BOJIHBL. CKOpPOCTB 3BYKa.
I'poMkOCTh M MHTEHCHBHOCTH 3ByKa. OTpakeHHE W
TIOTJIONICHHE 3ByKa. 3BYKOBOH pPEe30HAHC. YIBTPa3BYK.

Tema 4.3 IlepemeHHbIH
TOK.

Bpamenne pamMkn B OJHOPOJAHOM MAarHHTHOM TIOJE.
Ilepuon wm wacrora mnepemeHHoro Ttoka. lloHsTue 00
YCTPONCTBE MHAYKLHMOHHBIX IeHepaTopoB. [leiicTByroniue
3HAYEHUS 3.1.C., HANPSOKEHUA U CHIIBI TIEPEMEHHOIO TOKa.
NHAyKTUBHOCTB N EMKOCTH B LIEMH TEPEMEHHOIO TOKA.
[Ipeobpa3oBanue nepeMeHHOro Toka. TpaHcdopmarop.
Wunyknuonnas katymka. Tpéxdasueiii Tok. [Nonydenue,
repeiadya U pacipeiesICHUE dIEKTPHYECKON SHEPTHH.

IIpakTHyeckas padora 19




Tema 4.4
DJ1eKTPOMATHUTHBIE
KO0J1e0aHUS ¥ BOJIHLIL.

[IpeBpamieare SHEPrUM B 3aKPHITOM  KOJI€OATEILHOM
KoHType. YacToTa COOCTBEHHBIX KOJicOaHMH. 3aTyxaromnmue
AJICKTPOMArHUTHEIC KOJIeOaHusl. DICKTPUICCKHI Pe30HAHC.
[Momyuenue He3aTyxarOMMX KOJCOAHUH TIPU OMOIIH
JIaMIIOBOTO TeHepaTopa. TOKM BBICOKOH YacTOThl U HX

[IPUMEHEHHUE.

ONEKTPOMArHUTHOE TIOJ€ KakK OCOOBI BHJ MAaTCPHU.
OTKpBITBIA ~ KOJICOATEIBHBIA  KOHTYP. Usnyuenue.
OJIIeKTpOMarHUTHBIC BOJTHBL. CxopocTh ux

pacnpoctpanenus. OnbsITh ['epia.

IIpakTHyeckast padora 20

Pa3nea 5 OnTuka.

22

Tema 5.1 IIpupona
cBeTa.
Pacnpocrpanenue
cBeTa.

Kpatkas uctopus pa3BUTHS MNPEACTABICHUNA O MPHUPOJE
cBeta. [loHsATHE 00 DIEKTPOMAarHUTHOH TEOPHUH CBETA.
[nana3oH cBeToBbIX BOJH. [IoHsATHE O KBAaHTOBOU TEOPUU
ceeta. [loctosinnas Ilnanka. Mctounuku ceta. IlpunHuun
I'toiirenca. CeeroBble yur. CKOPOCTh pacHpOCTpPaHEHUS
ceeta B Bakyyme. OmbiT Maiikenscona. CkopocTh
pacnpocTpaHEeHHs CBETA B PA3INYHBIX cpefax. Onrudeckast
IJIOTHOCTB CPEJBL.

Tema 5.2 OTpaxenue
U TIpeJIOMJIeHUe CBeTA.

OnTHueckue SBJIEHUS Ha TpaHUIle pasfena JBYyX
MPO3pavHbIX cpefl. 3aKOHBI OTPAXKEHUS CBETA. 3epPKAIbHOE
u muddysnoe orpaxkenue. [Imockoe 3epkano. Cheprudeckue
3epkana. llocTpoeHne w300pakeHUH, TOIYYaeMbBIX C
MOMOIIIBIO chepudeckux 3epkai. Popmyna chepuyeckoro
3epKaja.

3aKOHBI TPENOMIIEHUSI CBeTa. AOCOJIOTHBIN ITOKa3aTelb
MMPEJIOMJICHHUA U €T0 CBA3b C OTHOCUTCIIBHBIM ITOKa3aTCJICM
npenomieHud. IlomHoe oTpaxkeHue cBeta. lIpenenbHbIi
yron. IIpoxoxneHue cBera  4epe3  IUIACTUKY €
HapajulelIbHbIMK TPAHSAMU U YEPE3 TPEXTPAHHYIO IIPU3MY.
ITpu3mMa ¢ OJIHBIM OTPaKEHHUEM.

Tema 5.3 JInn3bl.
onyyenune
u300pakeHmii ¢
NMOMOIILIO JIMH3.

Cobupatorme u paccenBaroImye JUH3b. ONTHYECKHE OCH.
OnTrueckuii eHTp TUH3BL. [ TaBHBIE POKYCHI B OKATEHBIC
IJIOCKOCTH JUH3BL. OnTrueckas cuiia JuH3bL [locTpoeHne
M300paKEHUSI CBETAIICHCS TOYKH, PACIOJIOKCHHOW Ha
TJIABHOM ONTHYECKOW OCU JHH3BL. BBIBOA (QopMynbl s
CONPSDKEHHBIX TOYEK TOHKOM JuH3bl. llocTtpoenue
M300paKEHUSI CBETAIICHCS TOYKH, PACIOJIOKCHHOW Ha
moOo4HOM  onTmuecko ocm  JuH3BL  llocTpoeHme
M300paKeHHUH TIpeIMeTa, co3aBaeMbIX TUH30M. JInHelHoe
YBEIMYCHHE, TTOJIYICHHOE C TIOMOIIBIO JTMH3EI. HemocTaTku
JIMH3.

Tema 5.4
DoTomMeTpHs.

[Totok sHeprum m3nmydenus. TenecHsli yrosn. CBeTOBOM
nmotok. Cwia cBera. EAWHUWIIBI CHIIBI CBETa W CBETOBOTO
rotoka. OCBEMEHHOCTh. SIPKOCTL. 3aKOHBI OCBEIIEHHOCTH.
CpaBHeHME cHIBI CBeTa JIByX HMCTOUHMKOB. doTtomeTp.
JIrokcmeTp.

IIpakTHyeckas padora 21

10




Tema 5.5 U3nyuenne u

CIIEKTPHI.
Pentrenosckue syqm.

[lonste o aucnepcun cBera. Pasmoxxkenue Oenoro ceTa
npusMoit. CrutomHo# criekTp. Clo’keHHe CHEKTPaTbHBIX
useroB.  JlomonmuutensHble — nBera.  LlBera  Temn.
VYnerpaduosneroBas u nHPpaKpacHas 4acTu criekTpa. Posb
ynbTpaONETOBEIX W MH(PPAKPACHBIX JIydel B MPHPO/IE.
Wx mpumenenne B Texauke. [IpuOopsl ams momydeHus u
WCCIEIOBaHNSA CHEKTpoB. Bunapl cnektpoB. CHekTpsl
norsonienus razoB. Criektpsl ConHIla U 3BE3I.

CriekTpasibHBIN aHaW3. PEeHTreHOBCKOe WM3IydYeHHe M ero
pUMeHeHue. Buibl KOCMUYECKOro U3Iy4€eHusl.

Tema 5.6 SIBjieHus,
00bsIcCHAEMbIE
KBaHTOBBIMH

cBoOilicTBAMH
H3JIy4eHHUsl.

[loHsiTHE O BOTHOBBIX U KBAHTOBBIX CBOMCTBAX MU3TyUEHHUS.
HaBnenne ceroBbix nyuedt. OmbiTer II. H. JleGenmesa.
TertoBoe neiicTBUE cBeTa. XMMHYECKOE EHCTBUE CBETA.
Hcnonb3oBaHne XUMHYECKOTO MACWUCTBHA CBETa MpU
¢ororpapupoBanuu. I[loHsTHE © KBaHTOBOH NpHUpoOIE
XMMUYECKOr0 NeHCTBUS U3IyUIEHUsI.

Buemnuit  ¢orosnekrpudeckuir  3pdexr.  OnbITH
CroneroBa. 3akoHbl BHenTHero poTordpdexTta. O0bsIcHeHNE
¢dbotordpdexkra Ha  OCHOBE  KBAHTOBOW  TEOPHHU.
doro3nemenThl ¢ BHEITHUM (GoTodPdexTom. BHyTpeHHNI
dotordpdexr. DotoconporuBneHus. DOTOIIEMEHTH €
BHyTpeHHUM 3 dekrom. Mcnonp3oBanue GOTOIIEMEHTOB B
Hayke U TexHuke. [loHsTie o TeneBuaeHUH.

[onsitne o teopum bopa. CrpoeHme aroma BoIOpoOJA.
N3nydyeHre W NOIVIOLIEHUE JHEPrUM aToMamu. SIBineHue
momMuHecteHuun. IloHsiTHe 0 KBaHTOBBIX F'eHEpaTopax.

IIpakTuyeckas padora 22

Pa3nen 6 ®uzuka
aTOMHOTO sapa.

Tema 6.1 Ctpoenne
aTOMHOrO spa.

CriocoObl  HAOMIONEHUST W PETUCTPalUW  3apsSHKEHHBIX
gactull. PaanoaktuBHOCTh. [loHATHE O mnpeBpaleHUH
XAMUYeCKUX dneMeHToB. [lonsitne 00 odHeprum U
MIPOHUKAIOIIEH CITOCOOHOCTH PaHOAaKTUBHOTO M3TYUYEHHS.
Oc¢d¢pexr  BaBumoBa —  UYepeHkosa. OTkpbITHE
WCKYCCTBEHHOTO TpeBpalieHust aTOMHBIX g1ep. OTKpbITHE
HeiTpoHa. CocCTaB aTOMHOTO SiApa. 3amuch SJIEPHBIX
peakuuii. Uzotomel. [lonarue o smepbix cumax. Jedexr
MAacchl aTOMHBIX ffiep. DHEPrHsl CBSI3U.

Tema 6.2 ATomHas
JHeprus u eé
HCII0/Ib30BaHMe.

OTKpBITHE TPAHCYPAHOBBIX IEMEHTOB. JlereHne TaKENbIX
aroMHbIx saep. Llennas peakuus pgeneHus. fnepHbii
B3pbIB. SepHblil peakTop. Pazpurtue snepHOi SHEPreTUKU.
[TousiTHEe O TEpMOSIEPHON peaKIuu. JDHEPTHsl COJHIA U
3B€3x. [loHsATHE 00 ympaBisieMoi TEpMOSAEPHON PEaKIi.
[Tosrydenue paaroaKTUBHBIX H30TONOB U UX IPUMEHEHHE.

Bcero

164
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3 YCJIOBUS PEAJIMBALAUA ITPOT'PAMMBI IUCHUITJIMHBI

3.1 TpeOoBaHuT K MHHUMAJIBLHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanu3zanus nporpaMMbl TUCHUIUIMHBI TPEOYET HAIMYHUS y4eOHOTO KabrHeTa
«O0111e00pa30BaTENbHbBIX TUCIUTLITUHY.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJJ0YHbIE MECTA 110 KOJIMYECTBY 00YyUarOIUXCS;

- pabouee MecTo MpenoaaBaTes;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TOCOOM « ATOMHAs (hU3UKay;

- 00bEMHBIE MOJENIA METAJUIMYECKON KPUCTAIUTMYECKON PELIETKY;

- 00pa3ibl METAIIIOB (CTaIM, YyT'yHA, [IBETHBIX METAJJIOB U CIIABOB);

- tabopaTopHOe 000pyAOBaHHUE (BOILTMETPHI, aMIIEPMETPHI U JIP.)

TexHuueckue cpeacTsa 00ydeHus:

- KOMIIBIOTEp C JIMIEH3UOHHBIM TPOTPAMMHBIM  OOECICYCHHEM U
MYJIbTUMEINA - TPOEKTOP;

- UHTEpaKTUBHAS JOCKa;

- IPE3CHTAIINH K YPOKaM.

3.2 UndopMmannonHoe odecnevyeHne o0yueHust
Ilepeyenbr pexoMeHayeMbIX YyueOHbIX u3AaHui, W HTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE HCTOYHHUKU:

1 I'pomos C.B. Illaponosa H.B. ®u3uka, 10—11: Kaura mns yuurens. — M:
Bnanoc.,2016.

2 Kabapaun O.0., OpnoB B.A. DkcnepuMeHTaNbHbIC 3aaHUs 10 (PUBUKE.
9—11knaccel: ydeOHOe TocoOWe Mg ydJammxcs —oO0Imeo0pa3oBaTeIbHBIX
yupexaeHuit. — M.:Ilpocsemienne, 2016.

3 KacessHoB B.A. Mertonuueckue peKOMEHIANMU MO HCIOJIb30BAHUIO
yueOHukoB B.A.KacesnoBa «®usuka. 10 iy, «®dusuka. 11 iy npu usydeHuu
busuku Ha 6a30BOM U npoduasHOM ypoBHE. — M: [Ipocsemnienue, 2019.

4 KacesnoB B.A. ®wusuka. 10, 11 i Temaruueckoe U NOYpOYHOE
riaHupoBanue. —M.: [Ipocsemenue, 2019.

JIOTIOTHUTETbHBIC UCTOYHUKH:

1 T'engenmreitn J1.O., Jluxk FO.M. ®duzuka. Yuebnuk gis 10 k1. — M.:
[Ipocsemenne,2016.

2 T'enpenmreitn JI.O., Jluk KO.M. ®wusmka. YueObnuk gus 11 k1. — M.:
[Tpoceemenne, 2018.

3 JImutpueBa B.®. 3amgaun no ¢usuke: yued.nmocodue. — M: Ilpocsemienue.,
2017

4 Cawmoitnenko [1.H1., CepreeB A.B. COopHUK 3a71a4 U BOPOCHI TIO (pU3UKeE:

yuae0.mocobue. — M.:Academa, 2019.
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4. KOHTPOJIb W OLEHKA PE3YJLTATOB OCBOEHMS
JUCHUIIIAHBI

dopmupyembie DopMbI 1 METOAbI KOHTPOJISI U OLEHKH
KOMIeTeHHH pe3yJ1bTaToOB 00y4eHust

OK 01. Beibupats ciocoOsr | UccrnenoBaTenbekas pabora,
peleHus 3a1a4 NPAKTUYECKUE 3aHSATHS, TECTHPOBAHUE,
npodeccuoHaNbHOM KOHTpOJIbHAs paboTa

JESITeTbHOCTH

IMPUMCHUTCIIBHO K
Ppa3JIMIHBIM KOHTCKCTaM,

OK 02. OcymiecTBasTh
MOWCK, aHAJIU3 U
UHTEPIPETALIUIO
uH(pOopMaIi, HEOOXOTUMO
JUTSI BBITIOJTHEHUS 33124
npodeccruoHaIbHON
NEeSATETHHOCTH;

OK 03. [InannpoBats u
pealin30BbIBaTh
COOCTBEHHOE
1po¢dheCCUOHAIBHOE U
JTUYHOCTHOE PAa3BUTHUE;

OK 04. PaGotats B
KOJIJIEKTUBE U KOMaHJIC,

¢ pexTuBHO
B3aMMO/ICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH
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