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MecTo AMCHIMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

PabGouass mporpamMma cocTraBlieHa B COOTBETCTBHMM C TpeOoBanusimu DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa BBICHIETO 0Opa30BaHMUsS IO HAMPABICHHUIO MOATOTOBKU
OakanmaBpuata 23.03.01 TexHojorus TpPAHCIOPTHBIX MPOIECCOB, YTBEPXKIACHHOTO IMPUKA30M
MunucrepcTBa 06pa3zoBanus U Hayku Poccuiickoit denepannu ot «6» maprta 2015 r. Ne 165.

JucnuninuHa « Quszuxay SABISICTCA TUCHHUIUITMHON 0a30BOM YaCTH.

LeabI0 TUCIUIUINHBI SIBISICTCS: OCBOCHHE CTYJICHTaMU OCHOBHBIX (DH3UYECKHX SIBIICHUH, 3aKOHOB
U BO3MOXXHOCTEH HX MPUMEHEHHUs /I PEUICHUS HAYYHO-TEXHHYECKHMX 3a7a4 B TEOPETUYECKUX U
NPUKIAHBIX  aCMEeKTaX, BO3HHUKAKOIIMX B MOCIEAYIOMEH mpodeccnoHabHON e TeNbHOCTH
BBIITYCKHUKOB TEXHUUYECKOTO YHUBEPCUTETA.

3agayamu Kypca QUMUK SBISIOTCS:

. U3Yy4YEHUE 3aKOHOB OKPY KAIOLIEro MUpa B UX B3aUMOCBS3H;

. oBiajieHue (yHJAMEHTAIbHBIMU MNPUHLMIAMM M  METOJaMHU pELIeHHs Hay4HO-
TEXHUYECKUX 3a]1a4;

o ¢opMHpOBaHHE HABBHIKOB MO MPUMEHEHHIO MOJOXKECHUH (YHAAMEHTATbHOUW (QHU3UKH K

rPaMOTHOMY HAyYHOMY aHAJIU3y CUTYallud, ¢ KOTOPHIMU HHXKEHEPY MPUXOAUTCS CTAIKUBATHCA IPHU
CO3JaHNH HOBOM TEXHUKH M HOBBIX TEXHOJIOTH;

° OCBOCHHE OCHOBHBIX (DH3UYECKHUX TCOPHIl, MO3BOJISIONINX OMKUCATH SBICHUS B MIPUPOJIC, U
MIPEACIIOB MPUMEHUMOCTH ATUX TEOPHH I PEIICHUSI COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTUYECKUX
3aja4;

o dbopMHUpOBaHKE Y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOMN KapTUHBI MUPA;
o O03HAKOMJICHHE CTYJIEHTOB C HCTOPHEH M JIOTUKOW pa3BUTHUsI (U3UKH U OCHOBHBIX €&
OTKPBITHH.

Hucnurnnuna « Qu3uxa» B3aMMOCBsI3aHA CO CIEIYIOMUMH TUCIUTIIIMHAMU: MaTeMaTUKa, XUMHSI.
[IpeniecTByrOmUMU KypcamMH, Ha KOTOPBIX OasupyeTcss AMCUUILTUHA « Du3uxay, SBISIOTCS
IIKOJIbHBIE TUCIUTUTMHBL: (PU3HKA, aredpa, reoMeTpusi, anredpa U Ha4aJlo aHAIN3a, XUMHUSL.

IlepeyeHb pe3yIbTATOB 00y4YeHUS

[Iporiecc m3y4yeHuss AMCHUIUIMHBI HAMpaBlieH Ha (POpMUpOBAHUE DJIEMEHTOB CIIETYIOIINX
KOMIIETEHIINN:

Ne PopwHpyeMbre Kon 3HaTh YMers Bnaners
KOMIIETEHIINH
CHOCOOHOCTh OIIK-3| ocHOBHBIE (DPM3UYECKHE | BBIIEIATh METOAaMHU
PUMEHSTh SIBIICHUS; KOHKpETHOE MIPOBEICHUS
CUCTEMY byHaaMeHTalbHbIE ¢busnyeckoe ¢buznueckux
byHIaMeHTaJIbHbIX MOHSATHSI, 3aKOHBI U | COJAEp>KaHUE B| U3MEPEHUH,
3HaHUU TEOPUM KJIACCUYECKOH | MPUKIIAIHBIX METOAaMHU
(MaTeMaTH4eCKHX, )51 COBpEMEHHOM | 3a1ayax Oynyiel KoppeKTHON
€CTECTBEHHOHAYYH bu3uKy; JESTENBHOCTH OLIEHKH
BIX, HH)KCHEPHBIX U COBPEMEHHYIO MOTpelHOCTeN
1 | 5KOHOMHYECKHUX) HAYYHYIO anmaparypy npu
TUISt MIPOBEJICHUU
UACHTU(DHUKAIIH, (bu3nUecKoro
dbopMynupoBaHus U JKCIIEPUMEHTA
peleHus
TEXHUYECKUX u
TEXHOJIOTUYECKHUX
npo0jemM B obmactu
TEXHOJIOTHH,




OpraHu3aluy,
IUIAHUPOBAHUS |
YIIPABJICHUS
TEXHUYECKON 51
KOMMEPYECKOU
AKCIUTyaTaluen
TPaHCIOPTHBIX
CHUCTEM

Couep)lca}me pa3ae/ioB TMCIHUIIJINHBI

Paznen 1. Mexanuka. MonekyisipHas (pu3nka U TepMOAMHAMHUKA

HanmenoBanue u COJCPKAaHUE pasgciia

Mexanuka. MoJieky/asipHas (pM3uKa M TEPMOJIMHAMUKA

11

KunemaTnka MarepuajJibHOM TOYKHM M MOCTYNATeJbHOE JIBH/KCHHE TBEpAOro TeJa.
Mexanuueckoe ABMKEHUE. TpaekTopusi, IyTh, nepemerieHue. CKOpocTb M yCKOpPEHHE IpU
IIPSIMOJIMHEHOM U KPUBOJIMHENHOM JABM)KEHHUHU. YTJI0Basi CKOPOCTh U YIVIOBOE YCKOPEHHUE.

1.2

JAuHaMuKa MaTepuaIbHONH TOYKH U MOCTYNATEJIbHOI0 ABHKEHUS TBEPAOTO TeJla.

3akon uHepuuu. UCO. Btopoit u Tpernii 3akoH Hbrorona. Macca. Cuna, umnyinbsc. 3aKoH
COXpaHEHUsS W HM3MEHEHMsI cuibl. LleHTp Macc W 3akoH ero ABWXKeHUs. J[BrkeHue Tena
MIEPEeMEHHON MacChI.

13

PabGora u sHeprus.

Mexanndeckas pa60Ta, KHUHCTHYCCKAad SHCPIrus. CBa3bp MCKAY KUHCTUUCCKMMU SHCPIrusiMu B
pa3IMYHBIX cUcTeMax oTrcyeTa. KoHcepBaTUBHbBIC U IUCCUTIATUBHBIC CHIIBI.

[loTenunanpHas sHeprus. 3aKOH COXpPAHEHUsI U U3MEHEHMs] MEXaHWYECKOW IHEpruu. Y aphbl
TE€J U 3aKOH COXPaHEHHS.

14

3aKoH cOXpaHeHHS MOMEHTA MMIIYJIbCA U JTMHAMHMKA BPAIATEJILHOIO IBHKEHHUS.
MOMEHT cuiibl 1 MOMEHT MMIIYJIbCAa. 3aKOH COXPAHEHHS M M3MEHEHUS MOMEHTAa MMILYJIbCA.
Mowment wnHepumm Ttena. Teopema IllTeitHepa. YpaBHeHME JUMHAMUKHM BpallaTEIbHOIO
JBVOKEHMsI Tea. DHEPIHsl BpAalArOIIErocst U KaTAIErocs Tela.

1.5

DJIeMEeHThI JUHAMMKH CIIONIHOM Cpe/bl.
OOmue cBoiicTBa BEUIECTBA B PA3NIMYHBIX arperaTHBIX COCTOSHUSAX. J[aBleHHe KUAKOCTU U
rasza. Ypasuenue bepuymu. Jlebopmanms ten u 3akoH ['yka. [Togpemuas cua.

1.6

OcHOBBI cTICHMATBHON TEOPUH OTHOCHTEJILHOCTH.

MexaHuueckuii TNPUHLUII OTHOCUTENBHOCTH U mnpeoOpa3zoBanust [amunes. Iloctynats
CelMaNbHOM Teopun OTHOCUTENbHOCTH. IIpeoOpasoBanue JlopeHma. OTHOCHTENBHOCTH
OJTHOBPEMEHHOCTH, JJIMH MW BpeMeHU coObITusA. VIHTepBan Mexay COOBITHUSAMHU.
IIpeoOpa3oBanue cKOpocTeil B peNsSITUBUCTCKOM MexaHuKe. PelsTuBucTCKas AMHAMUKA. 3aKOH
B3aMMOCBS3U MacChl U SHEPIHH.

Mexanu4deckue KoJ1e0aHUs U BOJTHbBI

Konebanus. 'apmonndeckue koneOaHUs U UX XapaKTEPUCTUKH. BEeKTOpHOE M KOMIUIEKCHOE
NpeJCTaBIeHUE TapMOHUYECKOro KonebaHus. MaTeMaTH4ecKuid, TPy KUHHBIA U (U3NIECKUi
MasiTHUKU. 3aTyxarouiye KojeOaHus M HUX XapaKTepUCTUKH. BBIHYXJEeHHbIE KoJjeOaHus,
pe3onanc. Croxxenue kosneOanuil. buenus. @urypsr Jluccaxy. Bomuel B ympyroii cpene.
[IpononpHble W TONEpeUHble BOJHBL. YpaBHEHHE IUIOCKOM Oeryieil BOJIHBI U OJHOMEPHOE
BOJIHOBOE ypaBHEHHE. J[JMHa BOJIHBI, BOJIHOBOE YHMCIO, (a3oBas MU TPYINIOBas CKOPOCTH,
CTOSIYME BOJIHBI. DHEprus BoJaHbI. Db dext lommepa.

MouexyasipHas (pu3uKa ¥ TEpMOAUHAMHKA

CraTucTUYeCKUid U TEPMOJUHAMUYECKUN METOJbl MCCIEAOBAaHUS MaKpOCHCTEM. MUKpO- U
MakporapaMeTpbl MaKpOCHCTEM, MX PAaBHOBECHBbIE M HEPABHOBECHBIC TEPMOJAMHAMHUYECKHE
cocTosiHus U Tiporiecchl. OCHOBHBIC TIOJIOKEHUS MOJIEKYIIsIpHO-KuHeTH4Yeckon Teopuu (MKT).
TennoBoe JBMKEHUE U €ro XapaKTep B Pa3IMUHbBIX arperaTHbIX COCTOSHUSAX BEHIECTBA.

3.2

MKT unpeananHoOro rasa.




Mogenps uaeanbHOTO rasa. YpaBHEHHUE COCTOSIHUA M OocHOBHOe ypaBHeHue MKT maeanbHOro
raza. Cmblcn Temreparypsl. 1'a3oBble 3akoHbl. Pacnipenenenne MakcBena Mo CKOpOCTSIM U
JHEPrusM TEIUIOBOTO IBM)KCHMSI MOJIEKYJ HJIEAJIbHOIO Ta3a M €ro SKCICPHUMEHTAaJIbHAS
npoBepka. Pacnipenenenue bonbsiimana u 6apomerpuueckas popmyia.

3.3 | SIBjieHus MepeHOCa B TEPMOAMHAMHYECKHX HEPABHOBECHBIX CHCTEMAaX.

CpenHee 4YMCIO CTOJKHOBEHMH, CpenHss JUIMHA CBOOOAHOTO mpobera u 3hdeKTuBHBINA
IMaMeTp MOJEKYJl HACIbHOro ra3a. Yucimo cremeHed cBOOOIBI MOJEKYNI. 3aKoH
paBHOpACHpPEIEICHUST ~ DHEPTMH  TEIJIOBOIO  JIBIDKEHUST IO  CTEMEHSIM  CBOOOJIBI.
TenonpoBotHOCTB, MG Qy3usi, BHyTpEeHHEE TPEHUE U UX 3aKOHBL. Bpems penakcarmy.

3.4 | OCHOBBI TEPMOIHHAMHUKH

BuyTpennss sueprusi MmakpocucteMbl. Pabota raza m xoinyectBo TeIuioThl. [lepBbiii 3akoH
TepMOJIMHAMUKH. AuabaTHbIi nporecc. TermmoeMkocTs. [1oMUTPONHBIA MPOLIEcC UACaATBHOTO
raza. O6patumMble U HeoOpaTUMBbIe Mpolecchl. BTopoli 3akoH TepMoauHaMHUKU. TerioBbie U
xoJloAwiibHbIe MamuHbl. WaeanbHas TtemioBas MamuHa u ee KIIZ. DOurtpomnusa. Teopema
Hepucra. Peanbnble ra3el u ypaBHeHue Ban-nep-Baanbsca. M3orepmbl Ban-nep-Baainbca.
Ypasnenue Knaneripona-Knaysuyca. @a3oBbie nepexobl.

Pa3nen 2. DieKTpUYECTBO U MAarHETHU3M

Ne HanmMeHnoBaHue u COACPIKAaHUC pa3aciia

4 3.]IeKTpI/I‘{eCTBO U MAarHeTu3im

4.1. | DaekTpocTaTHKa

DJIEKTPOCTaTHYeCKOe 10J1e B BAKYyMe.

3apsq W ero CBOMCTBA. 3aKOH COXpPaHEHUs SJIEKTPUUYECKOro 3apsaa. 3akoH Kyrsona.
Hanpsbxkennocts  anektpocratuueckoro mond. [lpunmmn cynepniozunmu. IloTok  BekTopa
HanpsbkeHHocTH. Teopema ["aycca u ee mpuMeHeHHe IS pacueTa dIeKTpUYecKux noneil. Pabora
0 MEePEMENICHUIO 3apsijia B 3JIeKTpocTaTndeckoM nose. [L{upkynsnus Bekropa HanpsKEHHOCTH.
[ToTeHuman 3MeKTpOCTaTUIECKOrO MO U €T0 CBSA3b C HANPSHKEHHOCTBIO. JKBUIIOTEHIIMATIBHBIE
TTOBEPXHOCTH.

4.2 | IndJIeKTPUKH B YJIEKTPHYECKOM MOJIe.

Tuner auanexkrpukos. [lonspuzanus quanekrpukos. [lonsprusoBanHoCcTs. HanpsykeHHOCTD OIUIA
B AMAJIEKTpUKaxX. DJeKTpuueckoe cmelieHre. Teopema ["aycca i 3eKTpoCcTaTHUECKOro MoJsl B
JURJIEKTPUKaX. Y CIIOBHSI HA TPAHUIIE PA3/IeNia IBYX AUAIEKTPUKOB. CErHETONEKTPUKH.

4.3 | IIpoBOAHMKH B DJIEKTPOCTATHYECKOM M0JIe. JHEPTHSl TEKTPHYECKOI0 MOJIsl.
Pacnipenenenue 3apsAaoB B MPOBOJHUKE. DJIEKTPUYECKAsT €MKOCTh YEJUHEHHOIO IPOBOIHHUKA.
Konnencaropel. DHeprus CcUCTEMbl 3apsA0OB, YEAWHEHHOTO IPOBOAHUKA, KOHJEHCATOpA.
OHeprust AIEKTPOCTaTHYECKOTO OIS

4.4 IHocTosIHHBIN JIeKTPHUYECKHUI TOK.

ITocTOSIHHBIN IEKTPUYECKUI TOK U €r0 XapaKTepUCTUKH. CTOPOHHUE CHJIBI, DJIEKTPOABHKYILAS
cuna. Hanpsokenne Ha ydacTtke 1menu. 3akoH Owma [1s OJHOPOJHOTO y4yacTKa IenH B
UHTErpaJbHOW M auddepenimanbioi Gopmax. ColpoTuBIeHHE NPOBOJHUKOB. Pabora u
MOIIHOCTh TOKAa. 3akoH JDkoyns-JleHma Juid  y4yacTka UenuM B HMHTETPAIbHOM U
mddepennmansHoil hopmax. Ilpasuna Kupxroda 115 pa3BeTBIEHHbIX LENEH.

4.5 | OCHOBBI KJIACCHYECKOT YJIEKTPOHHO TE€OPUH 3JIEKTPONIPOBOHOCTH METAJLIOB.
Pabota BbIX0/1a DJIEKTPOHA U3 METal1a. IMHUCCHOHHBIC SIBIICHUS M MX IPUMEHEHHE.

4.6 MarHuTHoe 1moJjie B BAaKyyMe.

MarnuTHass MHOYKLIUS U HaNpsHDKEHHOCTh MarHUTHOTO moisl. 3akoH Amnepa. Cuna JlopeHua.
MaruauTtHoe nosne arkyierocs 3apsana. lpuanun cynepnosunnn. 3akoH buo-Casapa-Jlamnaca
U €ro NPUMEHEHHNE K pacueTy MarHUTHBIX Nojeld. Teopema 0 LMPKYISIIMK BEKTOpPa MarHUTHOM
WHIYKIMA (3aKOH TOJIHOTO TOKa). MarHuTHBIN moTok. Teopema ["aycca ajiss MarHUTHOTO TIOJIS.
JIBIKeHue 3apsHKEHHBIX YaCTHUI] B 3JICKTPUYECKUX M MAarHUTHBIX NOysiX. Dddekt Xona.

4.7 MarbamuTHoe 1oJie B BelecTBe.
Mar HUTHBIC MOMCHTHI BHCKTpOHOB n aroMOB. HaMaFHI/I‘-IeHHOCTL N €TI0 CBiA3b C IINIOTHOCTBHO
MOJIEKYJISIPHBIX TOKOB. HanpspkeHHOCTh MarHUTHOTO TIOJIST B BEIIECTBE. 3aKOH IMOJHOIO TOKA.




Knaccudukarus MarneTuKoB. JlnamMarHeTHKy, mapaMarHeTUKU U (peppOMarHETUKH. Y CIIOBHUS Ha
rpaHUlE pa3eiia AByX MarHETUKOB.

4.8

DJIEKTPOMATHUTHAS HHAYKIHS.

OCHOBHOI 3aKOH 3JIEKTpOMarHuTHOM MHAyKuuH. IlpaBuno Jlenna. MHaykTuBHOCTH. SIBiEeHME
CaMOMHIYKIMU. TOKM IpU pa3sMbIKaHWM U 3aMbIKaHWM LENU. SIBIeHUE B3aMMHOW WHIYKIIHH.
OHeprusi MarHUTHOTO MOJISI.

4.9

OcHoBbl Teopun MakcBeJlia ISl 3J1eKTPOMATHUTHOTO T1OJIS.

OO0mmass xapakTepucTHKa W 3HaueHHWe Teopurd MakcBeiia. BuxpeBoe ajeKTpudeckoe IoJie.
[TepBoe ypaBHenue Makcpeiia. Tok cMmelenus. Bropoe ypaBuenue Makcperia.

[lonnas cucrema ypaBHeHM MakcBeiuia Ui SJIEKTPOMAarHUTHOTO TOJISI B MHTETPAJIbHOW U
muddepeHnanbHoN hopmax, GU3NIECKUI CMBICIT 3TUX YPaBHEHUH.

4.10

JIeKTPOMATHUTHBIE KOJIe0OaHUSI M BOJIHBIL.

OnekTpudeckuii KonedaTenbHbld KOHTYp. CBOOOAHBIE 3aTyxarolmue KojeOaHus B KOHTYpE.
Koaddumment 3aryxanus, gorapuMUUEcKuil TEKPEeMEHT 3aTyXaHHs, JOOPOTHOCTh KOHTYpa.
BeiHyX/ieHHbIE KOneOaHMsT B 3JEKTPUYECKOM KOHType. Pe3oHaHc. OKcrnepUMeHTallbHOE
MOJTyYeHHE SJIEKTPOMArHUTHBIX BOJH. BONHOBOE ypaBHEHHE IUISi AJIEKTPOMArHUTHOTO ITOJIS.
VYpaBHEHHE IUIOCKOM 3JIeKTpOMarHUTHOM BOJHBL OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. DHEPTUsl SJIEKTPOMarHuTHIX BoJH. Bektop [loittunra.

Pa3gean 3. BoxHoBas onrruka

HaumeHoBaHMe U coiepikaHue
paszgena

BoJsinoBasi onTuka

5.1

JIeKTPOMATHUTHBbIE BOJIHBI.

PazButue npencraBnenuid o mpupone cBera. lllkanma 351eKTpOMarHUTHBIX BOJIH. DHEPrus
3JEKTPOMArHUTHBIX BOJH. M3myuenue anektpuueckoro numois. OTpaxxeHue u NpeaoMIICHHE
AJIEKTPOMATHUTHBIX BOJIH Ha TPAHMIIE pa3Jiena ABYX IUAICKTPUUECKUX CPEI.

5.2

HNurepdepenuns cBera.

[TonsiTue o xorepeHTHOCTH. PacueT MHTEphEpPEHIIMOHHONW KAPTHUHBI OT JIBYX HMCTOYHUKOB
ceera. IlpocTpaHcTBeHHass M BpeMeHHas KOrepeHTHOcTb. CrocoObl  HaOmroneHUs
untepdepenn. urepdepenius B TOHKUX MiaeHKax. [Tomockl paBHOI TONIIMHBI U PaBHOTO
HaksoHa. [IpuMeHeHne uaTepepeHImm.

5.3

JAu¢ppakuus csera

[Tpuniun Noitrenca-@penens. Merton 300 @penens. Judpaxkuus OpeHens Ha MpOCTEHITNX
nperpanax. [udpaxuus @penens Ha wmienu. Pacuer pacnpeneneHuss HUHTEHCUBHOCTH.
Hudpakiuonnas pemerka. CrnekTpaipHoe pasnokeHue. Jlucnepcus U paspemiaromias
CHOCOOHOCTh nu(ppakunoHHONW pemeTku. Judpakuus peHTtreHoBckuX ydeil. [IpuHiun
rojorpaguu.

5.4

B3aumopneiicTBue 3JIEKTPOMATrHUTHBIX BOJIH € BeLIECTBOM

Hucnepcuss cBera. ONeKTpoHHass Teopus aucriepcud. HopmanbHas M aHoOMaibHas
mucnepcun. [lornomenue cera. 3akoH byrepa-JlamGepra.llonspuzarmus CBeTa.
EctecTBeHHBII M NONApU30BaHHBI cBeT. 3akoH Mamtoca. Ilomspuzanus cBera mpu
OTPaXEHUN W TMPEJIOMIICHWH Ha TpaHMIE pasfesia IBYX IMDJIEKTPUYECKHX Cpeld. 3aKOH
bprocrepa. JIBOMHOE JIydemnpelOMIICHHME B aHU30TPONHBIX cpenax. lckyccrBeHHas
anuzoTponus. Meron ¢potoynpyroctu. Bpaiienue miockocTu noyispu3auu.

KBanToBas Qpusuka

6.1

TemnoBoe n3jiyuenue

CriekTpanbHble XapaKTEPUCTUKH TEIUIOBOTO w3nydeHus. 3akoH Kwupxroda. 3akoHBI
M3JIy4eHHUsT aOCONMIOTHO 4epHoro Ttena. IIporuBopeums kimaccuueckod (usuku. KBaHTOBas
runoresa Ilnanka.

6.2

OCHOBBI KBAHTOBOH ONTHKH
Buemnuit gorosddext u ero 3akoHbl. YpaBHeHHE OHHINTEHHA. DHEPrusi U HMMITYIIBC




cBeToBbIX (poroHOB. Dpdext Komnrona. J[aBnenne cera.

6.3

AToMm
Monens aroma Pesepdopna u ee HemocTaTku. 3aKOHOMEPHOCTH B CHEKTPE H3JIy4EHUs
atroma Bojopoza. [ocrynaret bopa. Teopust Bopa st Bo1opoa0mno100HBIX CHCTEM.

6.4

Kopnycky/isipHo-BOJIHOBOM 1yaJin3M
['unoreza  ne-bpoitnsa.  dudpakuuss  smekrpoHoB U HelitponoB.  CooTHoleHHE
HeonpeneneHHocTel [ elizendepra

6.5

KBanrtoBbie cocTosinus. YpasHenue Llpeaunrepa

CocrosHue MukpoyacTuilbl. BonHoBass (QyHKIMS U ee CTaTUCTUYECKUH CMBICIH.
Cyneprnio3unus coctossHui. AMIIINTy1a BepositHocTel. Bpemennoe ypasuenue Lllpenunrepa.
Cranuonapnoe ypaBHeHue Illpegunrepa. YacTuiia B OJHOMEPHON MMOTEHIIMAIBLHOM SIME.
[IpoxokaeHre YacTHIBl 4Yepe3 MOTCHUUANbHBIA Oaphep. ['apMoHHMUYECKHMU OCHMIUISITOP B
KBAaHTOBOI MEXAHHKE.

6.6

MHOro03/1eKTPOHHbIE ATOMBI

Bonopononono6Hbie cucTeMbl B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia, UX (HhU3nUecKuii
cMbIC. DHeprerudeckue ypoBHU. CnekTp uzinydeHus. IIpocTpaHcTBeHHOE pacipeneneHue
IJIOTHOCTU BEPOATHOCTU IJIsl BJIEKTpOHA B arome Bojxopoga. CrnuH 3nekTpoHa. CIUMHOBOE
KBAaHTOBOEC 4YHUCIIO. HepaSJII/I‘-II/IMOCTI) TOXIACCTBCHHBIX 4YaCTUIL] B KBAaHTOBOM MeEXaHUKE.
bozonst u depmuonsl. Ilpunnun Ilaynu. Pacnpenenenue 5IeKTpOHOB B aroMe IO
cocrosiHusM. llepuonnueckass cucrema osnementoB J[.M. MenneneeBa. PeHTreHoBckue
cnekTpsl. [Ipupoa criionHoro u XxapakTepucTHUYECKOr0 PeHTI€HOBCKUX CIEKTPOB.

6.7

DJIeMEeHTbI KBAHTOBOI 3JIeKTPOHUKH
CroHTaHHOE W BBIHYXJCHHOE H3iydeHHs (OoTOHOB. BepostHocTh mepexonoB. [IpuHIun
paboThl KBAHTOBOTO reHepaTopa. OcCoOOCHHOCTH JIa3epHOro n3iaydeHus. [IpuMeHeHne a3epos.

6.8

DJIeMeHThbl KBAHTOBOM CTATHCTHKH M (PM3UKHU TBEPIOro Tesa

[lonsiTue O KBaHTOBBIX cTaTucTUKax boze-DitHmreiina u ®epmu-upaka. DyHKUUH
pactpenenenus. YposeHb @epmu. TemnoeMKoCTs TBEPABIX TEI.

OnekTponpoBogHOCT,  MeTaiioB. Hocurenm Toka B Merauax. HepocraTtouHocTh
KJIACCUYECKOM AJIEKTPOHHOW TEOpHH. ONEKTpPOHHbIM ¢epmu-ra3 B Metamie. OCHOBBI
KBAaHTOBOM TEOPUU  IEKTPONPOBOJAHOCTH METAJUIOB. SIBIIEHHME CBEPXIIPOBOJUMOCTH.
AxycTH4eckHe U ONTHYeCKue KojeOaHus Kpuctaniyeckoil pemetku. [lonsTue o poHOHAX.
KynepoBckoe cnapuBaHue 371€KTpOHOB. TyHHENbHBIM KOHTAKT. D¢ ¢ekt Jxo3edcoHa u ero
IIPUMEHEHUE.

DOneMEeHTbl 30HHOM TEOpUU KPUCTAIJIOB. DHEPreTUUeCKHe 30HbI B KpucTaliax. BaneHTHas
30Ha ¥ 30Ha IPOBOAMMOCTH. 3allOJTHEHUE 30H: METAJIJIBI, IUDJIEKTPUKH, ITOJIYIIPOBOIHUKH.

Cob6cTBeHHast ~ MPOBOJUMOCTH ITOJIYIIPOBOJTHHUKOB. [IpumecHas IIPOBOJIUMOCTD
MOJTYITPOBOJIHUKOB. P-N mepexo/1 ¥ ero cBoWcTBa

6.9

ATOMHOE s1IPO. JJIeMeHTaApPHbIE YACTHIbI

CtpoeHune atroMHbIX sanep. Mogenu siaep. DHeprus cBA3U. BzamMoaencTBUE HYKIIOHOB B
SIApEe, CBOMCTBA U MPUPOJA SAAECPHBIX CUIL.

EcTecTBeHHass M MCKYCCTBEHHAsl pPAJMOAKTHMBHOCTH. 3aKOH paJWOaKTUBHOIO pacraja.
[IpaBuia cmenieHus. o- - pacnaabl, y-U3Ty4eHUs.

Snepubie peakumn. Peakuuss genenusa. llenmnas peakums.  SnepHbii  peakTop.
TepmosiepHbIil CHHTE3. DHEPIHs 3B€31. Y IPABIISEMBIN TEPMOSICPHBII CUHTES.

DneMeHTapHble yacTUlbl. CUCTEeMaTHUKa 3JIEMEHTAPHBIX YacTHIl. THIbI B3aUMOJACHCTBUA.
Kocmuueckue sryun.

[TonpoGHoOe copepkaHne TUCIUILIMHBL, CTPYKTYpa yUeOHBIX 3aHATHH, TPYOEMKOCTh NU3Y4YEHHUS

JUCLUIIIMHBI, BXOJHBIE M MCXOJSIIME KOMIETEHIMH, YPOBEHb OCBOEHHUS, OMNpEIEsieMbI ATaroMm
dbopMHUpOBaHUST KOMIETEHITNH, YIYEOHO-METOIUYECKOE, NHPOPMAIIMOHHOE, MAaTepUaTbHO-TEXHUIECKOE
obecrnievueHre yueOHOro Mpoliecca U3JI0KeHbI B paboueil mporpaMmMe JUCIUTLTHHBL.




