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1. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

PaGouass nmporpamma cocTaBieHa B COOTBETCTBUU C TpeboBanusmu  DenepabHOTO
rOCy/IapCTBEHHOT'O0 00pa30BaTENbHOIO CTAaHIApTa BBICIICTO MpodeccuoHanbHOro obpazoBanus (PI'OC
BIIO) mno wHanpaBnenuto mnoaroroBku 150700MammHOCTpoEHHE,  YTBEPKIEHHOTO  IPUKA30M
MunucrepctBa obOpazoBanuss u Hayku Poccuiickoir ®enepanmu ot "9" Hos6ps 2009 1. Ne 538 u
aKTyaJIM3UpOBaHa B COOTBETCTBUU c TpeOOBaHUAMU dI'ocC BO
15.03.01 «ManmmHOCTPOCHUEYYTBEPKICHHOTO  MPUKa3oM MMUHHCTEpCTBAa 00pa3oBaHUs M HAyKH
Poccuiickoit @eneparuu ot "3" _centsOps 2015 r. Ne 957.

Jucuummuaa dusukassisgercs aucuuruinHon: cormacao @I'OC BITO 6a3oBoit uactu

MaTEeMaTHYECKOI0 ¥ €CTECTBEHHOHaY4YHOro 1ukJia; corsiacHo ®I'OC BO6a3oBoii yacTu.

He.]'lbl() OCBOCHUA NUCHMUIIVIMHBI ABJIACTCA: OCBOCHHEC CTYACHTAMHW OCHOBHBIX (bI/IBI/I‘-ICCKI/IX
SIBJICHUI, 3aKOHOB M BO3MOXKHOCTEH HX TNPHUMEHEHUS Ul PEIICHHS HAayYHO-TEXHHYECKHUX 331a4 B
TEOPETUYECKUX U TMPHUKJIAJHBIX acHeKTaX, BO3HHUKAIOUIMX B MOCIEAyIOMEeH MpodeccuoHanbHON
JEATENILHOCTH BBITYCKHIUKOB TEXHUYECKOTO YHUBEPCHUTETA.

dopmupyemebie
KOMIIETEHIINHT

Konx 3HaThb VYMeThb Bnaners




yMeHue OIIK-1 |pusnyeckue peuiaTth TUIIOBBIE | METOAAMU
HUCIIOJB30BaTh OCHOBBI MEXaHUKH, 3aa4d 110 OCHOBHBIM | MaTEMAaTHUYCCKOI'O
OCHOBHBIE 3aKOHBI PIEKTPUYECTBA U paszaeiaM Kypca, | OnuCaHHA
€CTECTBEHHOHAYY MarHeTH3Ma, MCTIONB3Y  METOJIBI | PH3HUEcKHX
HBIX JUCLMILINH B usuku koneGannii | MATEMATHICCKOTO ABJICHAN 1
. | aHanu3a; IIPOLIECCOB,
npodeccuoHanbH 1 BOJIH, KBAHTOBOM
. OIpEAEIIAIOINX
Oif IeSATENIbHOCTH, (bu3uk,
1 TPUHIIAIIBI PAOOTHI

. | IpUMEHSATH SHCKTpOI[HHaMIiI‘KH, PATHIHBIX
METO/IbI CTaTHUCTUYECKOM TeXHUYECKIX
MaTeMaTH4eCKOro (bU3UKHN U YCTPOHCTE;
aHanusa u TepMOIUHAMUKH,
MOJIETTUPOBaHUS, ATOMHOM U /IepHOI
TEOPETUYECKOTO U (bu3nku;
AKCIIEPUMEHTAJIbH
Or0 UCCJIEeI0BaHUs

3agauamu Kypca pU3UKU SABISIOTCSA:

*  HU3yuYeHHUE 3aKOHOB OKPYKAIOIIEro MUpPa B UX B3aUMOCBSI3U;
® OBJIAICHUC q)YHIIaMeHTaJH)HLIMI/I MNpUHOUITaMX U METOJaMU PCHICHUA HAYYHO-TCXHUYCCKUX 3a/1a4;
* (opmupoBaHUE HABBIKOB 110 IPUMEHEHHUIO MOJIOKEHUN (DYHIAMEHTAIBHON (PU3UKH K TPAaMOTHOMY
HAyYHOMY aHAJIM3y CUTYallud, C KOTOPBIMH HHXKEHEPY MPUXOIUTCS CTAIKUBATHCA MPH CO3JaHUM HOBOM
TEXHHUKHN U HOBBIX TGXHOHOFHﬁ;
® OCBOCHHE OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX TGOpI/H\/JI, IMO3BOJIAIOIIKUX OIMHUCATh ABJICHUA B IPUPOAC, U IPCACTIOB
MPUMEHUMOCTH ITUX TGOpI/Iﬁ IJI pCHICHUA COBPEMEHHBIX U MEPCICKTUBHBIX TCXHOJOTMYCCKUX 3aaa4,
* (opmupoBaHHE y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;
* O3HAKOMIIEHHUE CTYACHTOB C HCTOPHUEH U JIOTHUKOU pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITHIA.
ITocne 3aBCPUICHUA 06yquI/1$1 CTYACHTEI JOJI?KHBI JACMOHCTPUPOBATH KOMIICTCHIINH,
MEePEUYHCIICHHbIE HUXKE.
2. [lepeyeHb pe3yabTATOB 00y4YeHHUSA

[Ipouiecc w3y4deHHWs AUCHMIUIAHBI HampaBieH Ha (HOPMHUPOBAHUE DIIEMEHTOB CIEIYIOIINX
KOMIIETEHIIUN:



Conep:xaHue pa3ieoB IMCHUILTHHBI

Paznen 1. Mexanuka. MonekynspHast pus3nka u TepMOJHUHAMUKA

Ne

HaumeHoBaHue U COIepKaHKE pa3jiena

Mexanuka. MoJiekyasipHas pu3nKa 1 TepMOJIMHAMUKA

11

KunemaTnka MmaTepuajibHOM TOYKH M MOCTYNaTeIbHOE IBUKEHUE TBEPA0ro TeJa.
Mexanuueckoe nBuxkeHHE. TpaekTopusi, MyThb, epemenieHue. CKOpoCTh U YCKOPEHUE MPU MPSIMOJIMHEHHOM U KPUBOJIMHEHHOM JBHKEHUU. YTIIOBas
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.

1.2

JIlnHaMuKa MaTepuaJIbHON TOYKHM M MOCTYNATEIbHOI0 ABUKEHUS TBEPAOro TeJia.
3axon nnepuuu. UCO. Bropoii u Tpetuii 3akoH Hetorona. Macca. Cuia, umnysbc. 3aKOH COXpaHEHUs! M U3MEHEHMsI cuJibl. LIeHTp Macc u 3aKoH ero
JIB>KEHUS. [[BHKEHUE Tella IEpEMEHHON MacChl.

13

PabGora u sHeprus.

Mexanndaeckas pa60Ta, KHHCTHYCCKAad SHCPIus. CBs13b MCKAY KHHCTHYCCKUMUA SHCPIrUusAMU B PA3JIMYHBIX CUCTEMAX OTCUCTA. KOHCGpBaTI/IBHI)IG u
JUCCUTIATUBHbBIE CHIIBL.

[loTeHumanbHas sHEPrus. 3aKOH COXPAHEHUSI U UBMEHEHUSI MEXaHUYECKOM 3HEpruu. Y 1apbl Tl U 3aKOH COXPaHEHUSI.

14

3aKoH COXpaHeHHsI MOMEHTA UMITYJIbCA H JUHAMMKA BPAIIATeJIbHOI0 IBUKEHUSI.
MoOMEHT CUJTBI 1 MOMEHT UMITYJIbca. 3aKOH COXPAaHEHUsI M U3MEHEHMsI MOMEHTa uMIylibca. MoMeHT unepuuu tena. Teopema Illteitnepa. YpaBuenue
JTUHAMUKHU BpaIIaTeIbHOTO JBYIKEHUS TeJla. DHEPTUsl BPAIIAIOIIEroCs ¥ KaTAIIErocs Tea.

1.5

DJieMeHThbI JUHAMHUKH CIJIOIIHOMH Cpe/bl.
OO0u1me cBOCTBA BELIECTBA B Pa3IMUYHBIX arperaTHbIX COCTOSHUAX. J[aBiIeHHe XUIKOCTH U Tra3a. YpaBHeHue bepnymnu. Jledopmarus ten u 3aKkoH
I'yka. Ilonbemuas cuna.

1.6

OcHOBBI ClIENMAJIBHON TEOPHH OTHOCHTEILHOCTH.

MexaHn4YecKHii MPUHIIUAIT OTHOCUTEIILHOCTH U TipeoOpazoBanus ["anmmes. [TocTynaTel ciennaibHON TeOpUur OTHOCUTENIBHOCTH. [IpeoOpa3zoBanue
Jlopennia. OTHOCUTENTBHOCTH OJTHOBPEMEHHOCTH, JUIMH U BpeMeHu coObiTus. MHTepBan mexay coobiTusmu. [IpeoOpa3oBanue ckopocTeit B
PENSTUBACTCKOM MEXaHUKe. PeITUBUCTCKAs TMHAMHKA. 3aKOH B3aUMOCBSI3M MAacChl M SHEPTUU.

MexaHnnuyeckue KoJae0aHUusI M BOJHBI

Konebanus. 'apmoHnyeckue konebaHus U UX XapaKTepPUCTHUKU. BEKTOpHOE U KOMITJIEKCHOE MPeICTaBIEHHE TAapMOHUYECKOT 0 KoJIeOaHMsl.
MaremaTHuecKui, Mpy>XKMHHBIA U GU3NUECKUI MasTHUKH. 3aTyXarolue KoJieOaHus U UX XapaKTepUCTHKHU. BbIHYXIeHHbIE KoJeOaHus, pEe30HAHC.
Crnoxenue xonebanuil. buenus. ®uryps! Jluccaxy. Bonnsl B ynpyroii cpeze. IIpoonsHbie 1 onepeyHble BOJIHBI. Y paBHEHUE MJIOCKO Oeryieit
BOJIHBI U OZTHOMEPHOE BOJTHOBOE ypaBHEHHeE. J[JIMHA BOJIHBI, BOJTHOBOE YHCIIO, (a30Bast U TPYNIOBasi CKOPOCTH, CTOSYNE BOJIHBL. DHEPTHsI BOJIHBI.
A dexr Honmuepa.




MouJiexkyasipaas (pu3nKa U TEPpMOINHAMUKA

3.1 | CratucTuueckuil 1 TEpPMOJMHAMUYECKUNA METO/BI UCCIIE0BAHUS MAaKpOCUCTEM. MUKpPO- U MakponapamMeTpbl MaKpOCUCTEM, UX PABHOBECHBIE U
HEPaBHOBECHBIE TEPMOJUHAMUYECKHE COCTOSIHUSA U npoLecchl. OCHOBHBIE MOJIOKEHUS MOJIeKyIsipHO-KuHeTHnueckoi Teopun (MKT). TermmoBoe
JBUKCHHE U €r0 XapaKTep B Pa3IMYHBIX arperaTHbIX COCTOSHUSAX BEILECTBA.

3.2 | MKT uaeajJbHOro rasa.

Mopnens uneanbHOro ra3a. Y paBHeHue coctosHus u ocHoBHoe ypaBHeHHe MKT nneansHoro raza. CMbici TemnepaTypsl. ['a30Bbie 3aKOHBI.
Pacnipenenenne MakcBeiia 110 CKOPOCTSIM U SHEPTHUAM TEIJIOBOIO JBUKEHMSI MOJIEKYJI MJI€aIbHOIO T'a3a U €ro SKCIIEPUMEHTAJIbHAs IIPOBEPKaA.
Pacnipenenenne bonpiimana u 6apomerpudeckas popmyia.

3.3 | SIByieHMs IepeHOca B TEPMOAMHAMHYECKHX HEPABHOBECHBIX CHCTEMAX.

CpenHee 4uciI0 CTOJKHOBEHUH, CpeIHss JUInHA cBOOOIHOTO Ipodera 1 3 GeKTUBHBIN AUaMeTp MOJIEKYJI HlealIbHOTrO Ta3a. Yucio creneHel cBoO60AbI
MOJIeKYJ1. 3aKOH paBHOpACIpEIEICHUs SHEPTUHU TEIUIOBOTO ABMKEHHS [0 CTENEHsAM cBOOObI. TermnonpoBoaHOCTb, A1 dy3us, BHyTpeHHEE TPEHUE U
UX 3aKOHBI. Bpems penakcanuu.

3.4 | OCHOBBI TEPMOIMHAMHUKH
Buytpennss sneprust MakpocucteMsl. PaboTa ra3a u koianuecTBo TerioThl. [lepBbiii 3akoH TepMoAMHAMUKH. ATnadaTHbI npouecc. TenaoeMKocTb.
[TonutpomnHeIid porecc uaeansHoro raza. OdparuMeie U HEOOpaTUMBIE IPOIIECCHL. BTOPOIi 3aKOH TepMOAMHAMUKY. TEIUIOBBIE U XOJIOAMIBHBIE
MamuHbl. MneanbHas teriosas Mamusa u ee KITJI. Durponus. Teopema HepHera. PeanbHble ra3el u ypaBHeHue Ban-nep-Baanbca. M3oTepmbl
Bannep-Baanbca. YpaBuenue Knaneiipona-Kiaysuyca. ®a3oBbie nepexosl.

Pa3neu 2. DieKTpUYECTBO U MarHeTU3M
Ne HaumenoBanue u conepxkanue paszuena
4 | DaeKTpUYECTBO H MATHETHU3M
4.1. | DaekTpocTaTuKa
DJIeKTpOcTaTHYECKOe 0J1e B BAKYyMe.
3apsq M ero CBOMCTBAa. 3aKOH COXpaHEHMs 3JIEKTpUUYECKOoro 3apsaa. 3akoH Kynona. HampsokeHHOCTh anekTpocTatnueckoro noss. ITpunHumn
cyneprno3uiuu. [ToTok BekTopa HanpsbkeHHOCTH. Teopema ['aycca u ee mpruMeHeHHe s pacyeTa 3JIeKTpuuecKux nojiei. Pabora no nepemenieHIO
3apsaa B AJIeKTpocTatndeckoM mnose. Lupkynanus BekTopa HamnpshkeHHOCTH. lloTeHnuman 31eKTpOCTaTMYECKOro IO M €ro CBsA3b C
HaANPsHKEHHOCTHIO. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
4.2 | IudNeKTPUKH B YJIEKTPHYECKOM IOJI€E.

Tunel nnanextpukos. [lonsgpuzanusa quanexkTpukoB. IlonsgprusoBanHoCcTh. HanpsykeHHOCTE OIUISL B IMAJIEKTPUKAX. DIEKTPUUECKOE CMELICHUE.
Teopema 'aycca Ju1sl 2€KTPOCTAaTUYECKOTO TIOJISL B JUAJIEKTPUKAX. Y CIIOBHS Ha TPAHULIE pa3zesa IBYX JTUAIEKTPUKOB. CerHeTOIEKTPUKH.




4.3

IIpoBoAHUKH B DJIEKTPOCTATHYECKOM I10JIe. JHEPIrHUsl 3JIeKTPHYECKOr0 MOJIsl.
Pacrnipenenenuie 3aps10B B IPOBOJHUKE. DJIEKTPUUECKAsi EMKOCTh YEAMHEHHOIO IIPOoBOIHKKA. KOHAeHCcaTOpbl. DHEPIusi CUCTEMBI 3aps/I0B,
YEIMHEHHOT'0 POBOJIHUKA, KOH/IEHCATOpa. DHEPTHs 3JIEKTPOCTATUYECKOTO OIS

4.4 | IloCTOSTHHBII 3JIeKTPUIECKHH TOK.
ITocTOSTHHBIN NEKTPUYECKUI TOK U €r0 XapakTepUCTUKU. CTOPOHHHUE CHJIBL, DJIEKTPOIBIKYIIAs cwila. Hanpsbkenue Ha ydactke nenu. 3akoH Oma
JUIs OTHOPOJHOI'O y4acTKa ey B UHTerpanbHoi u nuddepenuumansHoi popmax. ConpoTHBIEHUE TPOBOAHUKOB. Pab0oTa M MOIHOCTH TOKA.
3akon JIxoynsa-Jlenna 1 ygacTka 1enu B MHTerpayibHon 1 quddepennnansaoit hopmax. [IpaBuna Kupxroda mist pa3BeTBICHHBIX HETICH.

4.5 OCHOBBI KJIACCHYECKOH YJICKTPOHHOM TEOPHH 3JICKTPONPOBOIHOCTH META/NIOB.
Pabora BbIxoza 31€KTpoHa U3 METa/U1a. DMUCCUOHHBIE SIBJICHUS U UX IPUMEHEHUE.

4.6 MarnuTHoe 1moJie B BaKyyMme.
MarauTtHas HHIYKIMS U HAaIPSDKEHHOCTh MarHUTHOTO noJist. 3akoH Amnepa. Cuna Jlopennia. MaruutHoe nose aBuxyuierocs 3apsiaa. [lpunnun
cynepno3unuu. 3akoH buo-Capapa-Jlamiaca u ero npuMeHeHue K pacyeTy MarHUTHBIX HoJieil. Teopema o MUPKYJISIUU BEKTOpa MarHUTHOM
MHAYKINHU (3aKOH IOJHOro ToKa). MaruutHbIi notok. Teopema ['aycca i MarHuTHOTO noJisi. J\BUykKeHUe 3apsKEHHBIX YaCcTUL B JIEKTPUYECKUX U
MarHUTHBIX TOJIAX. D¢ ekt Xoa.

4.7 | MarHuTHOe noJie B BelecTBe.
MarauTHblE MOMEHTHI JIEKTPOHOB U aTOMOB. HaMarHM4eHHOCTb U €T0 CBSI3b C IUIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB. HanpskeHHOCTh MarHUTHOTO
1OJIsl B BelllecTBe. 3aKOoH MosHoro Toka. Knaccudukanus MaraeTukoB. JluaMarHeTHKH, HapaMarHeTUKH U (peppoMarHeTUKu. Y CIOBUS Ha TPaHULIE
paszzelna AByX MarHeTUKOB.

4.8 DJIEKTPOMAarHUTHAs1 MHAYKIHSA.
OcHOBHOM 3aKOH 3yIeKTpoMarHuTHOU nHAYKIMU. [IpaBuio Jlenna. UHaQykTHBHOCTD. SIBNeHNE caMOMHAYKUIMU. TOKM MPH pa3MbIKaHUU U 3aMbIKaHUU
nenu. SBjaeHne B3aMMHON MHAYKIUU. DHEPTUS MAarHUTHOTO TIOJISL.

4.9 OcHoBbI TEOpUM MakKcBe1a JJIsl 3JICKTPOMATHATHOTO MOJIS.
OOm1ast xapakTepuCTHKa U 3HaYeHHe Teopuu MakcBenna. Buxpesoe anekrpuueckoe nose. [lepsoe ypaBuenue Makcsemia. Tok cMemenus. Bropoe
ypaBHeHUE MakcBera.
[Tonnast cucrema ypaBHeHU MakcBesia 171l 3JI€KTPOMAarHUTHOTO T0JIsl B MHTErpalibHON U U depeHnanbHoi popmax, pU3nuecKuii cMbICT 3THX
YpaBHEHUM.

4.10 | D1eKTPOMArHUTHBIE KOJI€OAHUS U BOJIHBI.

OnexTpuueckuil konedaTenbHbIN KOHTYp. CBOOOHBIE 3aTyXatoiue Konebanus B KoHType. Koapduiuent 3atryxanus, sorapupmuueckuit
JNEKPEMEHT 3aTyXaHus, J0OpPOTHOCTh KOHTYpa. BoIHyKIeHHbIE KOJIe0aHHs B 3JIEKTPUUECKOM KOHTYpe. Pe3oHaHc. DKcrepruMeHTaIbHOE OTy4yeHUe
AIIEKTPOMAarHUTHBIX BOJIH. BoHOBOE ypaBHEHUE /IS 3JIEKTPOMATrHUTHOTO MOJIsA. Y paBHEHHE TUIOCKOM 3JIEKTPOMarHUTHOM BOJTHBL. OCHOBHbBIE
CBOICTBA AJIEKTPOMATHUTHBIX BOJIH. DHEPIUsl AJEKTPOMArHUTHBIX BOJIH. Bektop [loliTunra.




Paspea 3. BoigoBas ontuka

Ne HanmeHoBaHue u cofepxkanue pasnena
5 BoJsHoBas onTuka
JJIeKTPOMarHUTHbIE BOJIHBI.
5.1 | PazButue mpencraBneHuid o npupoze cBera. lllkanma 3JeKTPOMarHUTHBIX BOJH. DHEPrus AJIEKTPOMArHUTHBIX BOJH. M3iMydeHHe 3IeKTpUYECcKOro
qunosst. OTpa)keHue U IpesIOMIIEHUE 3JIEKTPOMAarHUTHBIX BOJIH HAa TPaHULE pa3zielia AByX JUIIEKTPUUYECKUX CPEel.
HNurepdepennus cBera.
59 [TonsiTue o xKorepeHTHOCTH. Pacuer nHTEp(hEPEHIIMOHHON KapTUHBI OT JIBYX MCTOYHUKOB cBeTa. [IpocTpaHCTBEHHAs M BPEMEHHAs! KOTEPEHTHOCTD.
' Crioco6b1 HaOmonenns uHTEepdepeHmu. MHTEepdepeHnns B TOHKHX IUIeHKaX. [l0JOChl paBHOW TONIMMHBI M PaBHOTO HakioHa. [IpuMeHenue
UHTEpPEepeHINH.
5.3 | Indpaknus cBera
[Mpunanumn [Molirenca-Openenst. Meton 3080 @penens. udpakuus Openens Ha mpocredmux nperpanax. Judpaknus Openens Ha menu. Pacuer
pacnipenenenust ”HTeHCUBHOCTH. Jndpaknuonnas pemerka. CriekTpaiabHOe pasioxkenue. [lucnepcns u pa3pemaromas criocOOHOCTb
mupakuoHHOM pemetku. {udpaxuus peHTreHoBckuX aydel. [Ipunuun romorpadum.
B3aumopneiicTBHe 3JIEKTPOMATHUTHBIX BOJIH € BelIeCTBOM
Jucnepcus cBera. DnekTpoHHas Teopust aucnepcun. HopmanbHast u aHomanbeHas nucnepcu. Iornomenue ceera. 3akoH byrepa-Jlambepra.
54 [Tonapuzanus ceera. EcTecTBEHHBIN U NOISPU30BaHHBIN cBeT. 3akoH Mantoca. [londpuzanus cBera npy OTpaXXeHUH U IPEJIOMIIEHUH Ha
' TpaHuLe pa3jiena IByX JUAJIEKTpUUYecKux cpell. 3akoH bprocrepa. J[BoliHOE myuenpenoMiieHue B aHU30TPOIHbIX cpenax. MckyccTBeHHas
anuzotponus. Meroxa ¢oroynpyroctu. Bpaiienue miockocTH nospu3aiuu.
6 KBanToBas ¢usuka
TemnoBoe usiry4yeHue
6.1 CrniexTpasjbHble XapaKTEPUCTHKH TEIUIOBOro u3idydeHus. 3akoH Kupxroda. 3akoHbl u3nmydeHus abCooTHO depHoro Ttena. I[IpoTuBopeuns
kiaccudeckoit pusuku. Ksanrosas runotesa [1nanka.
6.2 OCHOBBI KBAaHTOBOI ONTHKH

Buemnuit potoaddext u ero 3akoHbl. YpaBHeHHE DUHIITEHHA. DHEPTUs U UMITYJIbC CBETOBBIX (oTOHOB. DPdext KomnTona. JlaBneHue ceera.




6.3

ATOM

Mopenb atoma Pesepdopna u ee HeocTaTku. 3aKOHOMEPHOCTH B CIIEKTpE M3JIydeHus aroMma Bogoposa. [locrynatst bopa. Teopus bopa s
BOJIOPOJIONIO00HBIX CUCTEM.

6.4

KopnyckyasipHo-BOJIHOBOM ayajiu3m

I'unotesa ne-bpoiins. Judpaxius 31ekTpoHoB 1 HeTpoHOB. COOTHOIIEHUE HeonpeaeneHHoctei [ eiizendepra

6.5

KBanToBbie cocTosinus. YpaBsHenue Hlpexunrepa

CocrosiHre MuKpoyacTHllbl. BoHOBast pyHKIMS U ee cTaTUCTHUeCKU cMbIci. Cynepno3uiys COCTOSHUNA. AMIUINTY1a BeposiTHOCTeNH. BpemenHoe
ypaBHenue llpenunrepa. CranuonapHoe ypaBuenue lllpeaunrepa. Yactuiia B 0OqHOMEPHON MOTEHUHUAIBLHON sMe. [IpoxokaeHne yacTulibl yepes
NOTEHLMAIbHBIN Oapbep. ['apMOoHMUECKU OCLIMIUIATOP B KBAHTOBON MEXaHUKE.

6.6

MHOFOC)J'IeKTpOHHbIe aTOMBbI

Bonopononono6ubie cucTeMbl B KBAHTOBOM MexaHuKe. KBaHTOBBIE umciia, MX (U3NYECKUN CMBICIL. DHEpreTuieckue ypoBHU. CHEKTp U3TydCHUSI.
ITpocTpaHcTBEHHOE pacIpeieseHle IUIOTHOCTU BEPOSITHOCTH Ul 3JIEKTPOHA B aToMe Bojopona. CrnuH 3yiekTpoHa. CIMHOBOE KBAaHTOBOE YMCIIO.
Hepa3nuuauMocTh TOXKIECTBEHHBIX YAaCTHI] B KBAHTOBOK MexaHuke. bo3oHs! 1 pepmuonsl. [Ipuniun [laymu. Pactipenenenue 2JIeKTpOHOB B aTOME T10
cocrosaHuaM. Ilepuonnueckas cucrema snemeHntoB [[.11. MenneneeBa. PentrenoBckue crnektpel. [Ipupona CruioniHOro M XxapakTepUCTHYECKOTO
PEHTT€HOBCKUX CIIEKTPOB.

6.7

DJIeMEeHTBbI KBAHTOBOM YJICKTPOHUKH

CrioHTaHHOE U BBIHYKJICHHOE U3Iy4eHHs! PoTOHOB. BeposaTtHocTh nepexonos. [Ipunuumn paboTsl kBaHTOBOTO reHepaTopa. OCOOEHHOCTH J1a3€pHOT 0
n3iydenus. [Ipumenenue asepos.

6.8

9J1eMeHTbI KBAHTOBOM CTATUCTHKHU U (l)I/I3I/IKl/I TBEPAOro rejaa

[TonsTrE 0 KBaHTOBBIX cTaTucTUKax bo3e-OinHiurelina u @epmu-/Iupaka. @ynknuu pacnpeneneHus. Y poseHb @epmu. TemnoeMKoCTb TBEPAbIX
Tel.

3J'ICKTpOl'IpOBO,Z[HOCTL MmeTauioB. Hocutenu Toka B MeTaiax. HeqocTaTogyHOCTh KIIaCCHYECKOM BHCKTPOHHOﬁ TCOpHUHU. 3J'ICI(Tp0HHBIfI (bepMI/I-FaB
B MeTaie. OCHOBEI KBAaHTOBOM TCOPHU IJICKTPOIIPOBOAHOCTHU MCTAJIJIOB. SIBnenue CBCPXIPOBOJAUMOCTH. AKYCTI/I‘-IGCKI/IC U ONITHYECKHE KOJICOaHU s
KpI/ICTaJIJII/I‘{CCKOﬁ PCLICTKU. IlonsTue o (pOHOHaX.

KymepoBckoe capuBanue 31eKTpOHOB. TyHHENIbHBIN KOHTAKT. D dekT [ko3edcoHa u ero mpuMeHeHne.

DneMeHTHl 30HHON TEOPHH KPUCTANIOB. DHEpreTHUeCKHEe 30HbI B KpUcTauiax. BaneHTHas 30Ha 1 30Ha MPOBOJIMMOCTHU. 3allOJIHEHHUE 30H: METAJUIBL,
JIUAIEKTPUKH, TTOTYITPOBOITHUKH.

CobcTBeHHAs MPOBOAMMOCTE TOTYIPOBOJHUKOB. [IpuMecHas mpoBOAMMOCTb MOIYIPOBOJAHUKOB. P-N mepexon u ero cBoiicTaa




ATOMHOE SIIPO. DJIeMeHTAPHbIE YACTHIIbI
CrpoeHue aTOMHBIX si7ep. Mozenu siaep. DHeprus cBsA3u. B3aumoaeiicTBie HYKJIOHOB B Spe, CBOMCTBA U IPUPO/IA SAEPHBIX CHIL.

EcrecTBennas u HNCKYCCTBCHHAA PpaJOAKTHBHOCTH. 3aKkoH PaaruOaKTUBHOI'O pacliaaa. HpaBI/IJ'Ia CMCIICHHA. O- B' pacnaisbl, Y-U3JIYUCHUS.

6.9
SAnepusble peakuun. Peakuus nenenus. Llennas peakuus. SAnepHsiii peakrop. TepMosaepHblid CUHTE3. DHEPrus 3Be3/. Y IPaBIIsEMbIii
TEPMOSIACPHBIN CUHTES.

9JI€M€HTapHBIe gactuipl. CHcTeMaTHKa OJIEMCHTAPHBIX YaCTHUII. Twumel BBaHMOHeﬁCTBHH. Kocmuueckue JIy4u.

[TonpoOHoe comeprkaHne AUCHMILTUHBI, CTPYKTypa Y4eOHBIX 3aHATUH, TPYJOEMKOCTh W3YYEHUS AUCIHILIMHBI, BXOJHBIC U UCXOAIINE KOMIIETEHIUH,
YPOBEHb OCBOCHHSI, OIPEACISACMBbId dTanoM (OPMUPOBAHUS KOMIICTCHIIUH, Y4eOHO-METOIWYECKOe, HH()OPMAIMOHHOE, MAaTepPHAIbHO-TEXHUYECKOE
obecrniedyeHre yueOHOro Mmpolecca U3JI0KeHbl B padoueil mporpaMmme TUCHUTIIHHBIL.




