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1. MecTO IMCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl

PabGouass mporpamma cocTaBieHa B COOTBETCTBUM ¢ TpeOoBaHusiMu DenepalbHOTO
roCyJapCTBEHHOTO 00pa3oBaTEeIbHOTO CTaHAAapTa BbIcHIEro npodeccuoHanbHoro odpazoBanus (OPI'OC
BIIO) mno wampaBneHuto mnoarotoBku 150700MamMHOCTPOEHUE, YTBEPKICHHOTO  MPUKA30M
MunucrtepctBa oOpasoBanus u Hayku Poccuiickoit @enepauuu ot "9" Hoa0ps 2009 r. Ne 538 u
aKTyaJIM3UpOBaHa B COOTBETCTBUU c TpeOOBaHUAMU oroc BO
15.03.01«MaimmHOCTPOCHUEN YTBEPKACHHOTO  NpUKa3oM MuHUCTepcTBa 00pa3oBaHUs M HAayKd
Poccuiickoit deneparuu ot "3"  centsaops 2015 r. Ne 957.

Juctunnuna GU3NKasBISICTCS AUCITUTUIMHON:

coriacHo @I'OC BIIO 0a30Boii yacTH MaTEMaTUYECKOTO U €CTECTBEHHOHAYYHOTO LIUKIIA;

cornmacHo ®I'OC BO6a3oBoii yacTu.

Lenb0 OCBOEHHS AUCHHUILUIMHBI SIBJIICTCSA: OCBOCHHUE CTYJICHTAMH OCHOBHBIX (DH3HUECKUX
SIBJICHUW, 3aKOHOB M BO3MOXKHOCTCH WX MPUMEHCHHS JUIsI PEIICHUS HAyIHO-TEXHWYCCKUX 3a1ad B
TEOPETUYECKUX U TPHUKIATHBIX AacleKTaX, BO3HUKAMIIUX B MOCICAYIOMEeH MpodeccnoHaATbHON
JESITEIIbHOCTH BBIITYCKHIUKOB TEXHUYECKOTO YHHBEPCUTETA.

3agayamu Kypca pU3UKHU SBIISIOTCA:

® U3Yy4YEHHUE 3aKOHOB OKPYKAIOIIETO MHUPA B UX B3aUMOCBS3H;
e OBJIaJiIcHHE PyHIaMEHTAIbHBIMU IPUHIIMIIAMU U METOJAMH PEIICHUS HayYHO-TEXHUYECKUX 3a/1a4;
¢ (opMHPOBAHNE HABBIKOB MO MPUMEHEHHIO NOJOKEHUHN (yHIaMEHTaIbHON (PU3UKH K TPaMOTHOMY
HAay4HOMY aHAJIM3y CUTYallHi, C KOTOPBIMU MH)KEHEPY NPUXOANUTCS CTAIKUBATHCA MPU CO3aHUH HOBOU
TEXHUKH U HOBBIX TEXHOJIOTHH;
® OCBOEHHE OCHOBHBIX (PM3NYECKUX TECOPUH, MO3BOJIIIOMIMX OMUCATh SBJICHUS B IIPUPOJE, U Ipee-
JIOB NIPUMEHHUMOCTHU 3TUX TEOPUM JUISl PEIICHHS COBPEMEHHBIX U IEPCIEKTUBHBIX TEXHOJOTMYECKUX 3a-
Jaq,
e (opMHUPOBAHUE y CTYJIEHTOB OCHOB €CTECTBEHHOHAYYHON KapTHHBI MUDA;
® O03HAKOMIJIEHUE CTY/AECHTOB C UCTOPHEN U JIOTUKOW pa3BUTHS (PU3HKU U OCHOBHBIX €€ OTKPBITH.
[Tocne 3aBepiieHus: 00y4eHUsI CTYJEHTHI I0JKHBI IEMOHCTPUPOBATh KOMIETEHIIMH, IEPEUHCIICH-
HBIE HUXKE.
2. Ilepeyenn pe3yJbTATOB 00yUeHUsI

[Ipomecc wW3ydeHUsT NOUCUMIUIMHBI HAMpaBiIeH Ha (HOPMUPOBAHUE HIIEMEHTOB CJEAYIOIINX
KOMIIETEHIINI:

Ne PopwmHpyemeIe Kon 3HaTh YmMmers Biagets
KOMIIETEHIIUI

YMEHHE OIIK-1 |pusnueckue pemarb THUIIOBBIE | METOJIAMU
HCII0JIb30BATh OCHOBBI MEXaHUKH, | 33J]a4d M0 OCHOBHBIM | MaT€MaTUYECKOTO
OCHOBHBIE 3aKOHbI DIIEKTpUYECTBA U paznenam Kypca, | OIuCcaHUs
€CTECTBEHHOHAy4 MarHeTusma, UCIOJIb3YSl  METOJbl | (PU3MUECKUX
HBIX JUCLUILIUH B (bu3ukyM KoJiebaHU | MaTEMaTHYeCKOIro SIBJICHUN U
npodeccuoHalbH Y BOJIH, KBAHTOBOW | aHaJIMU3a; IIPOLIECCOB,
O IeSITENIbHOCTH, (buzuku, OTIPEIEIAIOIINX

| | PAMEHATD PIIEKTPOAUHAMUKH, MPUHIIMIBI paOOThI
METO/IbI CTaTUCTUYECKOM pa3IMYHbIX
MaTeMaTH4eCKOIro (bu3uKy 1 TEXHUYECKUX
aHaJn3a u TEePMOIMHAMUKH, YCTpOICTB;
MOJIEJINPOBAHUS, ATOMHOW U
TEOPETUYECKOTO U SIepHON (DU3UKHY;
AKCIEPUMEHTAIbH
oro
UCCIIeIOBAaHUs




Coneprkanue pa3aesioB TUCHUTLTHHBI

Pa3nea 1. Mexanuka. MonekynsipHas (pu3nka u TepMOIMHAMUKA

Ne

HaumeHnoBanue u conep:xanue paszaena

Mexanuka. MoJsekyJsipHas pu3uKa ¥ TepMOAUHAMUKA

1.1

KunemaTnka MaTepHaJbHON TOYKH M IOCTYNATEIbHOE IBHKEHHE TBEPAOIO TeJla.
Mexannueckoe IBukeHue. TpaekTopus, myThb, nepemenieHue. CKOpocTh U YCKOPEHUE MPU IPSIMOIMHEHHOM M KPUBOJIMHEHHOM JBM)KEHUU. YTIIOBast
CKOPOCTb H YIJI0BO€ YCKOPEHHE.

1.2

JlnHaMuKa MaTepUaJIbHON TOYKH U NMOCTYNATEJbLHOI0 IBHKeHHUSI TBEPIOro Teja.
3axon unepuu. UCO. Bropoit u Tpetnii 3akoH Hetorona. Macca. Cuila, uMmynbce. 3aKOH COXpaHEHMsI U M3MEHEHHU sl CUiibl. L{eHTp Macc 1 3aKoH ero
JBH>KEHU. /[BH>KEHUE Tesa MepeMEHHOM MacChl.

1.3

Paborta u 3Heprus.

Mexannueckas pa60Ta, KMHCTHUYCCKAs SHCPIrus. CBs13b MCKAY KHHECTUUCCKUMU SHEPTHUAMU B PA3JINYHBIX CUCTEMAX OTCUCTA. KOHCGpBaTI/IBHI)IC u
JUCCHUIIATUBHBIC CUJIbI.

HOTCHHI/IaJII)HaSI OHCPrus. 3akoH COXpaHCHUA U NU3MCHCHUS MEXaHM4YeCKOM OHCPTHUH. yI[apI)I TCJI 1 3aKOH COXPAaHCH U

1.4

3aKoH COXpaHeHHsI MOMEHTA UMITYJIbCA U JMHAMHMKA BPallaTeJIbHOI0 IBUKEHUSI.
MoOMEHT CuJIbl U MOMEHT UMITYJIbCa. 3aKOH COXpaHEHUs U U3MEHEHUsI MOMEHTa uMnyiabca. MomenT unepiuu tena. Teopema Ll telinepa. YpaBHeHue
JMHAMUKH BPaIlaTeIbHOTO JBMKEHUS Tela. JHEPrys BPaIlAIOIIEerocsl U KaTsAIIErocs Tena.

1.5

DJIeMeHThI JUHAMHUKH CIJIOLIIHOW Cpe/bl.
OOm1re cBOMCTBA BEIIECTBA B PA3JIMYHBIX arperaTHhIX COCTOSHUAX. JaBieHne >KuaKoCTH U ra3a. YpaBHenue bepuymmu. [lepopmarust Ten u 3aKkoH
I'yka. [loxsemHas cuna.

1.6

OcHOBBI ClIEMATBHOI TEOPUU OTHOCUTEJIbHOCTH.

MexaHudeckuil MPUHIIKUI OTHOCUTEIILHOCTHU U TipeoOpazoBanus ["anmnes. [locTynarsl crieninanbHON Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanue
Jlopenna. OTHOCHUTENBFHOCTH OJJHOBPEMEHHOCTH, JUTMH M BpeMeHHU coObITHs. MHTepBan Mexay coobtusaMu. [IpeoOpazoBanne CKOpocTeii B
peJISITI/IBPICTCKOﬁ MeXaHuke. PenaTuBucrckas JUHaMHKa. 3aK0OH B3aMMOCBSI3H MacChl U OHCPTUHU.

Mexanuyeckue KoJe0aHUs U BOJTHbBI

Konebanus. 'apmoHnueckue kojedaHus U UX XapaKTepUCTUKU. BEKTOpHOE ¥ KOMIIJIEKCHOE MTPE/ICTaBICHHE FTapMOHHUYECKOT0 KOJIEOaHUs.
MaremaTHUECKHH, MPY>KUHHBIA U (PU3HUECKUI MAasSTHUKH. 3aTyXarolue KoJeOaHus U UX XapaKTePUCTUKH. BbIHYKJIeHHbIE KOIe0aHus, pe30HaHC.
Cnoxenue xonebanuil. buenns. @urypst Jluccaxy. Bonnsl B ynipyroii cpene. IIpononbsHbie 1 nonepeyHble BOJIHBI. Y paBHEHHE IJIOCKOHN Oeryiei
BOJIHBI M OJTHOMEPHOE BOJIHOBOE ypaBHEHUE. J[JTMHA BOJIHBI, BOJIHOBOE YUCIIO, (Pa3oBasi ¥ rPyNIoBasi CKOPOCTH, CTOSUME BOJIHBI. DHEPIUs BOJIHBI.
Dddexr Jomnmiepa.

MousekyasipHasi pu3uka ¥ TepMOJUHAMHUKA

CratucTUYecKuii 1 TePMOTUHAMUYECKUN METOIbI UCCIIE0BAHUS MAKPOCUCTEM. MHUKPO- 1 MakpoIapaMeTpbl MAaKPOCUCTEM, UX PaBHOBECHBIE U
HEPaBHOBECHbBIEC TEPMOIMHAMHYECKHE COCTOSIHUS U TIpotiecchl. OCHOBHBIE MOJIOKEHUS MOJIeKyIsipHO-kuHeTnyeckoi Teopun (MKT). Terosoe
JBH>KEHUE U €0 XapaKTEP B PA3JIMUHBIX arpEraTHbIX COCTOSIHUAX BEUIECTBA.




3.2

MKT upaeanbHoOro rasa.

Monens uieanbHOro ra3a. Y paBHEHUE COCTOSIHUS U ocHOBHOE ypaBHeHne MKT uaeansHoro raza. Cmpica TemnepaTypbl. ['a30Bble 3aKOHBI.
Pacnipenenenrie Makcgesuia o CKOpOCTSIM M DHEPTUSM TEIJIOBOTO JABMKEHHS MOJIEKYJ MJICaJIbHOTO I'a3a U €ro dKCIIEPUMEHTalIbHAas [IPOBEpKa.
Pacnipenenenne bonbpiimana u Gapomerpudeckast popmyia.

3.3 | SIBJjieHMs MepeHOCca B TEPMOIMHAMUYECKHX HEPABHOBECHBIX CHCTEMAaX.
CpenHee 4HCI0 CTOIKHOBEHUH, CPEIHSISI [UIMHA CBOOOAHOTO Mpobera v 3(pPEeKTUBHBIN TuaMeTp MOJIEKYJ HJIeallbHOTO raza. Yucio creneHei
cBOOO/IBI MOJIEKYIT. 3aKOH PaBHOPACTIPE/ICICHUS JHEPTUHU TETUIOBOTO JBMKEHUS TI0 CTETIEHSIM cBOOOIBI. TemmonpoBoAHOCTh, tuddy3us, BHyTpeHHEE
TPEHME U UX 3aKOHBI. Bpems penakcanuu.
3.4 | OcHOBBI TEPMOIMHAMUKH
BHyTpeHnHss sHEprus MmakpocucteMsl. PaboTa rasa n konuuecTBo TeIoThl. I1epBblil 3ak0H TepMoIMHAMUKU. AirabaTHBIN npouecc. TemnnoeMKocTs.
[TommuTpomnHeIii porecc uaeansHoro rasa. OdparuMelie 1 HeOOpaTUMBbIE TPOIecChl. BTOpOii 3aK0H TepMOANHAMHKH. T eIIOBBIE M XOJIOJHIIbHBIE
MaiuHbl. MneansHas teroBas mamuHa u ee KIT/I. Ourponus. Teopema Heprcra. Peanbnblie ra3el u ypaBHeHue Ban-nep-Baansca. M3otepmbr Ban-
nep-Baanbca. YpaBaenue Kianeiipona-Knaysunyca. @a3oBbie nepexosl.
Pasnen 2. DneKTpU4ECTBO U MarHETU3M
Ne HaumenoBanue u conepxkanue pasjaena
4 | DAeKTpUYeCTBO U MATHETH3M
4.1. | DuekTpocTaTuka
JIEKTPOCTATHYECKOE 110JIe B BAKYYMe.
3apsi/1 ¥ €ro CBOMCTBA. 3aKOH COXpPAHEHUS ANEKTpUUecKoro 3apsaa. 3akoH Kynona. HanpsbkeHHOCTB anekrpocTarndeckoro nosis. [Ipunimn
cyneprio3unun. [ToTok BekTopa HampsbkeHHOCTH. Teopema ['aycca u ee mpuMeHeHne Ui pacyera AeKTpUIecKux mnojieid. Pabora rmo nepeMerieHmo
3aps/ia B AJIEKTpOCTaTHUECKOM ToJje. LlupKymsuys BeKTopa HanpspkeHHOCTH. [IoTeHIman 31eKTpocTaTHYeCKOrO M0JIs M €r0 CBSA3b C HAPSKEHHOCTBIO.
OKBUINIOTEHIMAJIbHBIE TOBEPXHOCTH.
4.2 | IM3J1eKTPUKH B 3JIeKTPHYECKOM M0JIe.
Tunel quanexrpuxoB. [lonspuzanus nusnexTpukos. [TonspuzoBanHoCTh. HanpsokeHHOCTH OIUISA B TMAJIEKTPUKAX. DIIEKTpuyeckoe cMmelieHue. Teopema
I"aycca u1s AeKTpOCTaTHUECKOTO NOJIsl B AWAJIEKTPUKAX. Y CIOBUS Ha TPAHULIE pa3/iena ABYX AUMIEKTPUKOB. CEerHETOIEKTPHUKH.
4.3 IIpoBoaHUKH B DJIEKTPOCTATHYECKOM I10JIe. JHEPIrHUsi 3JIEKTPUYeCKOro MoJisl.
Pacnipenenenue 3aps10B B IPOBOTHUKE. DJEKTpUUECKas EMKOCTh YEIMHEHHOTO MTPOBOIHUKA. KOHEHCATOPBI. DHEpIrHs CUCTEMBI 3aps/10B, YEAUNHEHHOTO
IIPOBOJTHHMKA, KOHJIEHCATOPA. DHEPrusl 1EKTPOCTATUIECKOTO MOJISt
4.4 ITocTOSAHHBIN 2JIEKTPUYECKUH TOK.
ITocTOSIHHBIN 3TEKTPUUECKUI TOK U €ro XapakTepucTUKH. CTOPOHHHUE CUIIBI, 3JIEKTPOABIKYIas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH OMa J11st
OJTHOPOJTHOTO y4acCTKa IIeTH B MHTETrpaTbHON U Auddepenimanpaoi popmax. ConpoTHBIeHHE TPOBOAHUKOB. PaboTa 1 MomHOCTh TOKa. 3akoH J[xo-
yia-JIeHna s
y4acTKa ey B HHTerpanbHoi u muddepennmansaoit opmax. [TpaBuna Kupxroda st pa3BeTBICHHBIX IIETICH.
4.5 OcHOBBI KJIaCCHYECKOH 3JIEKTPOHHOMH TEOPHH 3J1eKTPOIPOBOIHOCTH METAJLJIOB.




PaboTa BbIX0/1a SJIEKTpOHA U3 METAJIa. DMUCCHOHHBIE SBJICHUS U UX IPUMEHEHHE.

4.6 MarHuTHoOe 1moJie B BaKyyMme.
MarnutHas UHIYKLUS U HalpsDKEHHOCTh MarHUTHOTO nosisl. 3akoH Ammiepa. Cuna Jlopennia. MarautHoe nose apwxkynierocs 3apsaja. [puHuumn
cynepno3unuu. 3akoH bro-Casapa-Jlamiaca u ero npuMeHeHre K pacueTy MarHUTHbBIX IoJjied. Teopema o HUpKyJIAUN BEKTOpa MArHUTHON MHIYKIIUU
(3aKoH moJIHOTO TOKa). MaruuTHbIi oTok. Teopema ["aycca myist MarHUTHOTO TOJIs1. [IBM KeHME 3apsyKEHHBIX YAaCTHIL B AJIEKTPUUYECKUX M MAarHUTHBIX
noJsx. Oddexr Xora.
4.7 | MarauuTHoe 1oJjie B BelecTBe.
MarHuTHbIE MOMEHTBHI 3IEKTPOHOB ¥ aTOMOB. HaMarHMueHHOCTh U €ro CBA3b € MJIOTHOCTBbIO MOJIEKYJISIPHBIX TOKOB. HalpsykeHHOCTh MarHUTHOTO T10JISt
B BEIIECTBE. 3aKOH MOJHOTO ToKa. Kitaccudukanus MarneTukoB. JlnaMarHeTnky, mapaMarHeTUKA U (peppOMarHeTUKH. Y CIIOBHS Ha TPAHUIIE pa3zena
JIBYX MarHeTHKOB.
4.8 DJIEKTPOMATHUTHASI HHAYKIWS.
OCHOBHOM 3aKOH 3JI€KTpOMarHuTHON nHAYKIMK. [IpaBuiio Jlenna. UHAyKTUBHOCTD. SIBNeHNe caMOMHAYKIMK. TOKH TP Pa3MbIKaHUU U 3aMbIKaHUU
1eny. SIBneHne B3auMHON MHIYKIMU. DHEprHsi MAarHUTHOT'O MOJIS.
4.9 OcHoBbI Teopuu MakcBeslia VI 3JIEKTPOMATHUTHOIO 110JIS.
OOras XxapakTeprCcTHKa U 3HaUeHHe Teopuu MakcBema. BuxpeBoe anekrpuueckoe nose. [lepBoe ypaBHerne MakcBeruia. Tok cmemerus. Bropoe
ypaBHeHue Makcseiia.
[NonHas cucrema ypaBHeHH MakcBea Iyl SIEKTPOMarHUTHOTO TIOJISt B MHTETPATTbHOM 1 T depeHransHoi Gopmax, GU3HUECKUil CMBICI 3THX
YpaBHEHU.
4.10 | DeKTpOMarHUTHbIE KOJ1eDaHUS U BOJIHBL
OnexTpuueckuii KoiedaTenbHbIi KOHTYp. CBOOOAHBIE 3aTyXatomye Koebanus B KoHType. Koadduument 3aryxanus, JorapupMUIecKuii JeKpeMeHT
3aTyxaHus, JOOPOTHOCTh KOHTYpa. BeIHYXIeHHbIE KOJI€0aHMs B 3JIEKTPUUECKOM KOHTYpe. Pe3oHaHC. DKcriepuMeHTaIbHOE MOJTyYeHNe
ANIEKTPOMArHUTHBIX BOJIH. BOTHOBOE ypaBHEHME 715 2IIEKTPOMArHUTHOTO MOJIsA. Y PaBHEHHE IJIOCKOM IEKTPOMarHUTHOM BOJIHBL. OCHOBHBIE CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. DHEPIrHsl EKTPOMarHUTHbIX BosIH. Bekrop IloliTiHra.
Pa3nea 3. BosiHoBas ontuka
Ne HanmenoBanue u coaepxanue pasjaena
5 BosiHoBast onTHKa
JIEKTPOMATHUTHBIE BOJIHBI.
5.1 | Pa3zBurue npezacrasieHuii o npupoje ceera. lllkana 3eKTpOMarHUTHBIX BOJH. DHEPrusl 3JEKTPOMArHUTHBIX BOJIH. M3iyueHue 31eKTpUYECKOTo
aunods. OTpakeHHue U NpeJoMIIeHHE 3JIEKTPOMArHUTHBIX BOJIH Ha TPaHMIIE pa3zesia IBYX JUAIEKTPUUYECKUX CPEl.
HNurepdepennns cBera.
59 [TonsiTne o KorepeHTHOCTH. Pacuer nHTEp(EpEeHIIMOHHONW KapTUHBI OT JIBYX HCTOYHUKOB CcBeTa. [IpocTpaHCTBEHHAs W BpeMEHHAsk KOT€PEHTHOCTb.

Crnioco6b1 HaOmoneHus: uHTepepeHunn. MuTepdepeHus B TOHKHX IIeHKax. [10Jlochl paBHOW TONIIMHBI M paBHOTO HakioHa. llpumeneHue
UHTEphEPEHITNH.

53

Judpaknus ceera




[Mpuanymn [Molirenca-@penens. Meton 308 @penens. Judpakuus Openens Ha npocredmux nperpanax. Judpakuus Openens Ha menn. Pacuer
pacripenenieHust ”HTeHCHBHOCTH. Jndpakunonnas pemerka. CriekTpaibHOe pa3inokenue. [lucnepens 1 pazpeniaronas cnocoOHOCTh
mudpaxiponHoii pemerku. Audpaxiys peHTreHoBckux rydei. [Ipuanmn romorpadun.

B3aumopeiicrBue JICKTPOMAIrHUTHBIX BOJIH ¢ BEHICCTBOM

JHucnepcus cBeta. DIeKTpoHHas Teopus aucnepcun. HopmanbHast u anomanbHas aucniepcuu. [lornomenue ceera. 3akoH byrepa-JlamOepra.
[Tonsipuzanus cera. EcrecTBeHHBIN U NOJISpU30BaHHbIN cBeT. 3akoH Mamtoca. [lossspuzanus cBeTa npu OTpakeHUU U NPEIOMIIEHUH Ha

5.4 o
IpaHuLe pa3zena IByX AUAJIEKTPUUECKUX cpell. 3akoH bproctepa. J[BoiiHOE TydenpesoMiIeHle B aHU30TPONIHBIX cpeniax. MickyccTBeHHast aHM30TpO-
nus. Mero gotoynpyroct. BpaiieHue miockocTy moJisspu3aluy.
6 KBanToBas pusuka
TensioBoe nznydyenue
6.1 CrnexTpanbHble XapaKTEpUCTUKH TEIJIOBOTO M3NydeHus. 3akoH Kupxroda. 3akoHbBl H3iIydeHHs aOCOJIOTHO 4YepHOro Tena. lIpotuBopeuws
kiaccuueckor pusuku. KBanrosas runotesa [1nanka.
6.2 OCHOBBI KBAHTOBOW ONTHKH
Bremnuii goTod¢hdeKT u ero 3akoHbl. YpaBHeHHe DHWHIITEHHA. DHEPrHsl U UMITYJIEC CBETOBBIX poToHOB. Dddekt Komnrona. /laBnenue cBera.
ATom
6.3 Mogens aroma Pesepdopaa u ee HenocTtaTku. 3aKOHOMEPHOCTH B CIIEKTpe u3lydeHus aroma Bojgopoaa. [locrynarst bopa. Teopus bopa ans Bojio-
' POAOTIOAOOHBIX CUCTEM.
64 KopnyckyasipHo-BOJIHOBO# 1yaIu3M
I'unoresa ne-bpoins. udpaxius snexTpoHoB U HeWTpoHOB. COOTHOIIEHHE HeompeaeneHHocTel ['elizenbepra
KBanToBble cocTosinus. YpasHenue Llpeaunrepa
6.5 Cocrositnre MuUKpodacTHIbl. BomHoBast (yHKIMS M ee cTaTHCTHYeCKUd cMbIch. Cynepro3uius COCTOSHUA. AMIUTUTYya BEpOSTHOCTEH.
Bpemennoe ypaBHenue lllpenunrepa. CraumonapHoe ypaBHeHue lllpenmnrepa. Yactuma B oJHOMEpHOH moTeHHManbHOU sime. [IpoxoknaeHue
YJacTHUIIbI Yepe3 NOTEHIMAIbHbIN Oapbep. ['apMOHMYEeCcKHil OCHMIIATOP B KBAHTOBOM MEXaHMKE.
MHOro03/71eKTPOHHbIE ATOMBI
Boaopoaonoo0Hbie ccTeMbl B KBAHTOBOW MexaHuke. KBaHTOBbIE uncia, X GU3N4ecKuil CMbIC. DHepreTudeckue ypoBHH. CIEKTp U3ITydeHHUs.
6.6 | IIPOCTpaHCTBEHHOE paclpejiesieHUe MWIOTHOCTH BEPOATHOCTU Ul SJIEKTPOHA B atome Boaoposa. CruH snekTpona. CIMHOBOE KBAHTOBOE YHCIIO.

HepaznmmuumMocTh TOKIECTBEHHBIX YaCTHIl B KBAHTOBOW MexaHuke. bo3oHb! u Gepmuonsl. [Ipuniun [Taymu. PacnpeneneHue 31eKTpOHOB B aToMe
no cocrossHusM. I[lepuoanueckas cucrema snemeHtoB J[.M. MenneneeBa. PentrenoBckue criektpsl. [Ipupoa CrutoniHoro u xapakTepucTUHYECKOro
PEHTT€HOBCKHUX CIIEKTPOB.

6.7

9J1eMeHTbl KBAHTOBOM IJICEKTPOHUKH




CrnoHTaHHOE ¥ BBIHYXJEHHOE HU3IMydeHUs (oTOHOB. BeposTHOCTh mepexonoB. IIpunimnm paboTsl kBaHTOBOro reHeparopa. OcoOeHHOCTH
Ja3epHoro msnydenus. IlpuMenenue azepos.

9J1eMeHTbl KBAHTOBOM CTATHCTHKH U (l)I/ISHKI/I TBEPAOTO TEJaa

[TonsTre 0 KBaHTOBBIX cTaTUcTHKaX bo3e-OitHiTeitna u @epmu-/Aupaka. @ynkuuu pacnpeaeneHus. YposeHb @epmu. TenaoeMKocTs TBEPIBIX
TE.

OnexkTponpoBoaHOCTh MeTaioB. Hocurenu Toka B MeTaiax. HepocTarouHOCTh KI1acCU4ECKOM 2IEKTPOHHON TEOPUH. DIEKTPOHHBIN (hepMuU-ra3
B MeTajuie. OCHOBBI KBAHTOBON TEOPHUH JIEKTPOIPOBOAHOCTH METAJUIOB. SIBIEHNE CBEPXIIPOBOIUMOCTH. AKYCTUYECKHUE U ONITUYECKUE KOJIEOaHU s

6.8 KpHUcTanaeckoil pemetku. [lorstue o poHOHAX.
KynepoBckoe cnapuBaHue 351eKTpOHOB. TyHHENbHbBIN KOHTAKT. DPdekT Jxo3edcoHa u ero npuMeHeHue.
DJeMEeHTBI 30HHOM TEOPUH KPUCTAIOB. DHEPreTUYECKUE 30HbI B KpUCTA/UIaX. BageHTHas 30HA ¥ 30HA IPOBOAUMO CTH. 3alIOJHEHHE 30H: METall-
JIbl, TUDJIEKTPUKH, TTOTYIIPOBOIHUKH.
CoOcTBeHHAs IPOBOJIUMOCTb MOJYNPOBOAHUKOB. [IprMecHast MpOBOAMMOCTD MOJYIPOBOJIHUKOB. P-1 TIepexoJ1 ¥ €ro CBOKCTBA
ATOMHOe A1p0. DJIeMeHTApHbIe YaCTHIbI
CrpoeHue aToMHBIX siaep. Mogenu siaep. DHeprus cBsa3u. BzaumoeiicTBie HYKIOHOB B sijpe, CBOWCTBA U IIPUPOJIA AJIEPHBIX CHUIL.
6.9 EcrecTBeHHas M HCKYCCTBEHHAs paIMOAKTHUBHOCTU. 3aKOH PalMOaKTUBHOTO pacrnazaa. [IpaBuia cmenienus. o- - pacraipl, y-U3TydeHHs.

SAnepnsle peakuuu. Peakuus nenenusd. Lennas peakuus. SAnepHsiit peakrop. TepMosaepHbIid CUHTE3. DHEprus 3Be3/1. Y IIpaBisieMblil TEpMOsIEp-
HBIM CHHTE3.

3JI€MCHTapHI)IC JaCcTUIlbI. Cucremarnka OJICMCHTAPHBIX YaCTHUII. Turmel B3aHMOI[€I>'ICTBH$I. KocMmueckue JIy4Hu.

[ToppobOHOE coneprxaHUe TUCIUIUIMHBI, CTPYKTYpa YUEOHBIX 3aHATHH, TPYJOEMKOCTh W3YUEHHUS TUCIHUIUIMHBI, BXOIHBIC U MCXOISANINE KOMIICTCHIINH,
YPOBEHb OCBOCHUS, ONpEICIIeMbI d3TanoM (OPMUPOBAHUS KOMIETCHIIUU, Y4eOHO-METOANYecKoe, WH()OPMAIMOHHOE, MAaTepHAIbHO-TEXHUYIECKOE
oOecrieyeHne yueOHOTO MpoIiecca H3JI0KEHBI B pabodel mporpaMMe AUCIUTLTNHBI.




