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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

PabGowyas mporpamma cocTaBieHa B COOTBETCTBMM ¢  TpeOoBanusamu  DenepanbHOro
roCy/IapCTBEHHOIO0 00pa30BaTeIbHOrO CTaHAapTa Bbiciiero mnpodeccuonambHoro obpazosanus (PI'OC
BIIO) mno wnampaBnenuto mnoaroroBku 150100 MarepuanoBeeHUe ¢ TEXHOJIOTUH MAaTEpUAIOB,
YTBEP)KJICHHOT'O TIPHKa30M MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit deaepannu oT «25» sHBAps
2010r. Noe66 wu axryanusupoBaHa B cooTBeTcTBHM C TpeboBanusmu PI'OC BO mno HampaBieHHIO
noaroroBku 22.03.01 MarepuanoBeieHUE M TEXHOJOTHMM MATEPHAJOB YTBEPXKICHHOTO IPUKA30M
MunucrepcTBa oopa3zoBanus U Hayku Poccuiickoit @enepanuu ot "12" Hos6ps 2015 r. Ne 1331.

JuctunauHa hU3KKa SBISETCS TUCIHUIUIMHON 0a30BOM YacTH.

Lesbio ocBOeHUS THCHHILIHHBI SBISICTCS: OCBOCHHE CTY/ICHTaMH OCHOBHBIX (DM3MUECKHX SIBIICHUH,
3aKOHOB M BO3MOXKHOCTEH HMX MPUMCHCHUA JId PCHICHUS HAYUYHO-TCXHHYCCKHX 3aJlad B TCOPCTHYCCKUX U
NPUKIAHBIX ACIEKTaX, BO3HUKAIOMIMX B MOCIEAYIOIIEH MPO(EeCCHOHANBHON JESITENbHOCTH BBIITYCKHUKOB
TEXHUYECKOTO YHHBEPCHUTETA.

3agayamu Kypca QU3UKHU SBISIOTCS:

® M3y4YEHUE 3aKOHOB OKPYXKAIOLIEro MUpPa B UX B3aUMOCBS3H;

e OBjaJeHHe (yHIaMEHTAIbHBIMU IPUHIUIIAMU U METOJJaMH PELICHUs HayYHO-TEXHUYECKUX 3a]a4;

e (QopMHpOBaHWE HABBIKOB 1O MPUMEHEHUIO IMOJIOKEHHH (yHIAMEHTAIBHOW (U3UKHA K TPAMOTHOMY
HAay4YHOMY aHAJIU3y CUTyalui, ¢ KOTOPBIMH MH)KCHEPY IPUXOIUTCS CTAJIKMBATHCSA IPU CO3IaHUH HOBOU
TEXHUKH U HOBBIX TEXHOJIOTHIA;

® OCBOEHHUE OCHOBHBIX (PM3MUECKUX TEOPUH, MO3BOJISIIOIIUX ONUCATh SBJIEHUS B IPUPOJIE, U IPEIETIOB
IIPUMEHUMOCTH 3TUX TEOPHM JUJIS PEIICHHs] COBPEMEHHBIX U IIEPCIEKTUBHBIX TEXHOJIOITMYECKUX 3a7a4;

e (QopMHpOBaHUE Yy CTYIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

® O3HAaKOMJIEHHUE CTYJEHTOB C UCTOPHUEN U JIOTUKON Pa3BUTHS (PU3UKU M OCHOBHBIX €€ OTKPBITHII.
[Tocne 3aBepuieHUst 00y4eHUS CTYIEHTHI TOJKHBI IEMOHCTPUPOBATh KOMITETEHILIUH, ITEPEUNCICHHbIE HUXKE.

Ilepeyens pe3yabTaTOB 00y4eHHS

[Ipouiecc w3ydeHHs [UCHUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE SJIEMEHTOB CIEIYIOIINX
KOMIIETEHITNH:

No Popmmpyemere Kon 3HaTL YMeThb Bnanets
KOMIIETEHITUH
T'oroBHOCTB OIIK-3 |busnyeckue OCHOBHI | pelarb TUIIOBBIE | METOJAMU
NPUMEHATH MEXaHHKH, 33Jladyl MO0 OCHOBHBIM | MAaTEMaTHYECKOTO
byH1aMeHTaIbHbIC PIIEKTpUYECTBA U paznenam Kypca, | onrucaHus
MaTeMaTH4YeCKHE, MarHeTu3Ma, QU3UKH | UCTIONb3YS MeTOAb! | PU3NYECKUX SABJICHUI
€CTECTBEHHOHAYYH KOoeOaHuH 1 BOJIH, MaTeMaTHYECKOT o 1 TIPOLIECCOB,
bl U KBAHTOBOH (hM3HKH, aHaIIN3a; OTIpEeACIISIOLTIX
L oOIIenHKEeHEPHBIE PIIEKTPOANHAMUKH, MIPUHLUIIBI PaOOTHI
3HAHHA B CTaTUCTUYECKON Pa3IUYHBIX
npogeccruoHab- (bnz3uku n TEXHUYECKUX
HOH 1E€ATEIbHOCTH [TEPMOJIUHAMUKH, YCTpPOMCTB;
ATOMHOMU U SIACPHOU
(bu3uKy;




Conep:xanue pa3iesi0B IMCHUUILIHHBI

Pasznea 1. Mexanuka. MoJsiekyJsipHasi pu3uKa 1 TEePMOJHMHAMUKA

Kunemaruka MaTepuaJbHOM TOYKH U MOCTYNATENbHOE IBUKEHHE TBEPAOI0 Tejia.
Mexanudeckoe aBuxeHue. Tpaekropus, myTh, nepemenieHue. CKOpoCcTb U YCKOPEHUE IPU
MPSMOJIMHETHOM Y KPUBOJIMHENHOM JIBH)KEHUU. YTJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHUE.

1.2

JMHAMHKA MaTepHAJbHOMH TOYKHU U MOCTYNATEIbHOI0 IBHKEHHUS TBEPAOro TeJia.

3axon nnepuuu. MCO. Bropoii u Tpetnii 3akoH Hetorona. Macca. Cuila, umMnysnbc. 3aKOH
COXpaHEHUs U M3MEHEeHNs cuilbl. LIGHTp Macc 1 3aKOH ero JBIKEHHS. [[BIKeHHE Tena IepeMeHHOM
MacChl.

1.3

PabGora u sHeprus.

Mexanuueckasi paboTa, KUHeTHUecKas SHeprusi. CBsi3b MKy KHHETUYECKUMU SHEPTUSIMH B
pa3IMYHBIX cCUCTeMax oTcyeTra. KoHCepBaTHBHbIE U TUCCUIATUBHBIC CHIIBI.

HOTGHLII/IaJIBHaﬂ OHCPIUs. 3akoH COXPAaHCHUA U UBMCHCHUA MeXaHU4IeCKOMN OHCPTHUHU. Yﬂapm TCI U
3aKOH COXPaHEHHS.

1.4

3aKoH coOXpaHeHHsI MOMEHTAa HMIIYJIbCA M JMHAMUKA BPALIATEJbHOI0 IBHKEHUSI.

MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA. 3AKOH COXPAHEHMs U N3MEHEHNS MOMEHTA UMITyJIbca. MOMEHT
nHepuuu tena. Teopema [lITeitnepa. YpaBHeHNMe TMHAMUKY BPaIaTeIbHOIO JIBHKECHHUS TEJIA.
OHeprus BpallAoLIErocs U KaTsAUIerocs Teja.

1.5

DJieMeHThI TUHAMMKH CILUIONIHOM Cpebl.
OO61mue cBOMCTBA BELIECTBA B PA3IMYHBIX arperaTHbIX COCTOSHUAX. J[aBieHue KUAKOCTH U Ta3a.
Ypasuenne bepnymm. Jedopmarus Ten u 3akon ['yka. [TogpemHas cuna.

1.6

OcCHOBBI CIIENMAJIBHON TEOPHUH OTHOCHTEILHOCTH.

MexaHuueckuil IpUHLIMIT OTHOCUTENIBHOCTH U IipeoOpa3zoBanus ['ammiies. [loctynaTel cienuanbHOR
TeOopHH OTHOcUTENbHOCTHU. [IpeobpazoBanue Jlopenna. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH, AJTUH
U BpeMeHHu coObITusl. UHTepBan mexy coobiTusiMu. [Ipeobpa3zoBanue ckopocrteii B
PENATUBUCTCKON MEXaHUKe. PelnsiTuBUCTCKas IMHAMUKA. 3aKOH B3aMMOCBS3M MAaCChl M SHEPTUU.

Mexann4deckue KoJ1e0aHUs U BOJTHbBI

Konebanus. 'apmonnyeckue konebaHus U UX XapaKTEPUCTHKU. BEKTOpHOE 1 KOMITJIEKCHOE
IpeJCcTaBIeHNe TAPMOHHUYECKOT0 KoslebaHus. MaTteMaTu4eckuid, Ipy>KUHHbIN U pu3ndeckuit
MasiTHUKU. 3aTyXarolue KojiedaHus U UX XapaKTepUCTUKU. BbIHyX/IeHHbIE KoJIeOaHUsl, pE30HAHC.
Crnoxenue xonebanuil. buenus. @urypsl Jluccaxy. Bonnsl B ynpyroii cpeze. [IpononsHbie u
MOTIEpEYHbIE BOJIHBI. Y paBHEHUE IUIOCKOM OeryIieil BoJHbI U OJTHOMEPHOE BOJIHOBOE YPAaBHEHHUE.
JlinHa BOJIHBI, BOJIHOBOE YHUCIIO, (ha30Basi U IPYIIOBas CKOPOCTH, CTOSIYME BOJIHBI. DHEPIUs BOJIHBI.
Dddext Jonmiepa.

MouJiexyjsipHas (pM3MKa M TEPMOJIMHAMHUKA

CratucTudeckuii 1 TepMOAMHAMUYECKUN METO/IbI HCCIIEOBaHMS MakpocucTeM. Mukpo- u
MakKpoIapamMeTpbl MAKPOCUCTEM, UX PABHOBECHBIE U HEPABHOBECHBIC TEPMOJUHAMUYECKHE
COCTOSTHUS U nporiecchl. OCHOBHBIE MOJIOKEHUS MOJIEKYIsIpHO-KuHeTH4eckoi Teopun (MKT).
TennoBoe IBMKEHUE U €r0 XapaKTep B Pa3JIMUHbBIX arPEraTHBIX COCTOSHUSAX BELIECTBA.

3.2

MKT uaeajbHOro rasa.

Mogenb ueanbHOro ra3a. Y paBHEHUE COCTOSIHUS U 0ocHOBHOE ypaBHeHne MKT uaeanbHoro rasa.
Cwmbicn TemniepaTypsl. ['a3oBbie 3akoHbl. Pactipenenenne MakcBeia mo CKOpoCTSIM U SHEPTUSIM
TEIJIOBOTO JABUKEHUSI MOJIEKYJT UCAIBHOTO ra3a U €ro 3KCepuMeHTalbHasi IpoBepKa.
Pacnipenenenne bonbnmana n 6apomerpuueckas hopmysia.

3.3

SB/IeHus epeHoca B TEPMOJAUHAMUYECKHX HEPABHOBECHBIX CHCTEMaXx.

Cpennee 4KCIIO CTOJIKHOBEHUMH, CpeHSS AJIMHA CBOOOIHOTO npodera u 3¢ HEeKTUBHBIN AUAMETP
MOJIEKYJ UJeabHOro ra3a. Yucno creneneit cBoO6OIbI MOJIEKYI. 3aKOH paBHOPACIIpEIeICHUS
SHEPIr'UH TEIJIOBOTO JIBUKEHUS IO CTENEHSAM cBOOOABI. TemionpoBoaHOCTh, 1u(p(dy3usi, BHyTpEHHEE
TPEHME U UX 3aKOHbI. BpeMs penakcanuy.

3.4

OCHOBBI TEPMOAMHAMUKH
BuyTtpenHssist sHeprus MakpocucteMsl. PaboTa ra3a u konm4ecTBo TerioThl. [1epBblii 3akoH




TePMOJAMHAMUKH. ATabaTHBIN mporiecc. TermmoeMKkocTh. [TomuTponHbIi mporiece uaeaaTbHOro ras3a.
OO0paTtumbie 1 HeOOpaTUMEIE Mporiecchl. BTopoii 3akoH TepMOoAMHAMUKH. TEIUIOBbIC U
XO0JI0/IWJIbHBIE MalIHbI. MaeansHas temnosas mamunaa u ee KIIJ1. Durponus. Teopema HepHcra.
Peanbuble rasel u ypaBHeHue Ban-nep-Baansca. M3orepmel Ban-nep-Baanbsca. YpaBHeHue
Knaneiipona-Kinaysuyca. ®a3oBbie nepexobl.

Pa3zgen 2. BHCKTPH‘leCTBO H MAarHeTu3mM

4.1.

JJIeKTPOCTATHKA

DJIEKTPOCTATHYECKOE [10J1e B BAKyyMe.

3apsizi M ero CBOMCTBA. 3aKOH COXpaHEHUS AJIEKTPpUIECcKOro 3apsaaa. 3akoH Kynona. HanpskeHHOCTh
anekTpocraTiueckoro noss. Ipunuun cynepnosuun. IloTok Bekropa HanpskeHHOCTH. Teopema
["aycca u ee npuMeHeHHeE 11 pacyera dJIeKTpUUecKuX noseil. Pabora mo nepemernieHuo 3apsijaa B
AIEKTPOCTATUUECKOM 1oJ1e. LlupKysius BekTopa HanpskeHHocTd. [loTennman
AJIEKTPOCTATUUECKOTO MOJISI U €T0 CBSI3b C HANPSHKEHHOCTHI0. DKBUIIOTEHIIHAILHBIE TOBEPXHOCTH.

4.2

JIM3JIEKTPUKHU B 3JIEKTPUYECKOM T0JIe.

Tumnbr quanextpukos. [onspuzanus qusnekrpukos. [lonspusoBanHocTs. HanpsikeHHOCTD OIUIs B
JTUBJIEKTpUKaX. DileKTpudeckoe cmelienre. Teopema ["aycca i 351eKTpoCcTaTHUeCKOro MoJis B
JMDJICKTPUKAX. Y CIIOBUS HA TPAHUIIE pa3JieNa ABYX AUAIEKTPUKOB. CEerHETOIIEKTPHUKH.

4.3

IIpoBogHUKH B DJIEKTPOCTATHYECKOM I10J1e. JHEPrusl 31eKTPHYECKOro MmoJis.
Pacnipenenenue 3apsi1oB B IPOBOJHUKE. DIIEKTPUUECKASI EMKOCTh YEIUHEHHOTIO POBOTHUKA.
Konnencaropsl. DHeprusi cucTeMbl 3aps/10B, YEAUHEHHOTO IIPOBOAHMKA, KOHAEHCATOPA. DHEPrUs
3JIEKTPOCTATUYECKOTO OIS

4.4

IHocTOsIHHBIN JIEKTPHYECKHI TOK.

ITocTOsIHHBIN 3JIEKTPUYECKUI TOK U €r0 XapaKTepUCTUKU. CTOPOHHUE CUIIBL, DJIEKTPOIBIKYILAS CHJIA.
Hanpsoxenne Ha ygactke nenu. 3akoH OMa J1st OTHOPOIHOTO YUacTKa IIENH B HHTETPAILHOM U T -
bepenumanbHON popmax. ConpoTHBIeHUE TPOBOAHUKOB. PaboTa 1 MOITHOCTB TOKA. 3aKoH JIKOyJIs-
Jlenmna s

y4acTKa LIeNH B UHTerpaibHoi u muddepentmansHoi popmax. [pasuna Kupxroda ms
pa3BETBJIECHHBIX IIEMEH.

4.5

OcHOBBI KJIaCCHYECKOH 3J'IeKTp0HHOﬁ TCOPHUHU IICKTPONIPOBOAHOCTH METAJLJIOB.
Pabora BbIXO0/Ja 3JICKTPOHA U3 MCTAJIJIA. OMUCCHOHHBIC SBIICHUS U UX IIPUMCHCHHC.

4.6

MarsnuTHoe moJjie B BaKyyme.

MarnuTtHast UHIyKIUS 1 HAIPSDKEHHOCTh MarHUTHOTO 1oJisl. 3akoH Amriepa. Cuna Jlopenua.
MaruuTHOe nosne aBuxkyierocs 3apsaa. [Ipunnun cyneprnosunmu. 3akoH buo-Caapa-Jlamaca u ero
IIPUMEHEHUE K PacueTy MarHUTHBIX MOJIeH. TeopeMa 0 IUPKYISIIUU BEKTOPAa MATHUTHON UHTYKLIUH
(3aK0H MOJIHOTO TOKa). MaruuTHbIN oTOK. Teopema ["aycca st MarHuTHOTO OIS, [[BHKeHue
3apsHKEHHBIX YaCTHIL B DJICKTPUYECKUX U MATHUTHBIX MOJsIX. Dddekt Xoma.

4.7

MarnuTHoe 1oJjie B BellecTBe.

MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB. HaMarHn4eHHOCTh U €ro CBSA3b C IJIOTHOCTHIO
MOJ'[@KynS[pHI)IX TOKOB. HaHpﬂ)KeHHOCTI) MArHmuTHOI'O I10JIA B BCIIICCTBE. 3aKOH IIOJIHOI'O TOKA.
Knaccudukarnust MarHeTHKoB. /[naMarHeTHKy, mapaMarHeTUKy U (peppoMarHeTHKH. Y CIOBUS Ha
TpaHMlle pa3gena IByX MarHETHKOB.

4.8

JIEKTPOMArHUTHAs1 HHAYKIHUS.

OCHOBHOM 3aKOH 2J1eKTpoMarHuTHOM MHAyKIuu. [Ipasuno Jlenna. UHaykTHBHOCTS. fIBIIEHME
caMOMHAYKIMU. TOKM ITpH pa3MbIKaHUU U 3aMbIKaHWU LI€NH. SIBJICHNE B3aUMHON MHAYKIMHA. DHEPIUs
MarHUTHOTO TOJISL.

4.9

OcHoBbI Teopuu MakcBeJl1a 11 3JIEKTPOMATHUTHOTO TOJISL.

OO61as xapakTepucTrKa 1 3HadeHue Teoprun Makcsesuia. Buxpeoe anextpuueckoe nose. [lepsoe
ypaBHeHue Maxkcgeia. Tok cMmemenus. Bropoe ypaBHeHne Makceiia.

[Tonnas cucrema ypaBHeHUN MakcBesia Jij1sl 3JIEKTPOMArHUTHOTO TIOJISL B UHTETPATTLHOM 1
mddepentmansHoi popmax, GU3HUECKUN CMBICI STHX YPaBHEHHIA.

4.10

JIEKTPOMArHUTHbIE KO1€0aHUs M BOJIHBI.
DJNeKTpUUECKH KoJe0aTebHbIi KOHTYp. CBOOOHBIE 3aTyXaloNHe KOIeOaHusl B KOHTYpE.




Koaddumnment 3aryxanusi, torapuMudecKkuii 1eKpeMEHT 3aTyXaHusl, T0OpOTHOCTh KOHTYDA.
BreinyxieHHbIe KOneOaHus B 3JICKTPUUECKOM KOHTYpe. Pe3oHaHC. DKCIepUMEHTAIBHOE TIOTydYeHUE
3JIEKTPOMArHUTHBIX BOJH. BOJIHOBOE ypaBHEHUE IS SJIEKTPOMArHUTHOTO MOJIS. Y paBHEHUE TIOCKON
AIIEKTPOMArHUTHOW BOJHBI. OCHOBHBIC CBOMCTBA AJICKTPOMATHUTHBIX BOJIH. DHEPTHUS
3JIEKTPOMarHuTHhIX BOJIH. Bektop [loiiTunra.

Pa3gea 3. BoiiHoBast onTHKA

5.1

JJIeKTPOMarHUTHbIE BOJIHBI.

Pazeutue npencraBnenuid o mnpupoge cBera. lllkama 31eKTpOMArHUTHBIX BOJIH. DHEPIHs
3JIEKTPOMArHUTHBIX BOJH. M3nmydeHue siekTpuueckoro aunoiisa. OTpakeHue U MIpesioMIICHUE
AJIEKTPOMATHUTHBIX BOJIH HA TPAHULIE pa3fena ABYX JUDJICKTPUUECKUX CPEL.

5.2

Nurepdepenuus ceera.

[Tonatue o korepeHTHOCTH. Pacuer MHTEPHEPEHIIMOHHON KapTUHBI OT ABYX MCTOYHHKOB CBETA.
[IpocTpaHcTBeHHass M BpeMEHHas KOrepeHTHocTb. CrocoObl HaOMIOAEHUS UHTEphEpeHLUN.
WnTepdepenius B TOHKUX MIeHKaX. [10g0ckl paBHON TONIUHBI U paBHOTO HakJIoHA. [Ipumenenue
uHTephEePEHITUN.

5.3

Judpaxkuus ceera

[Tpunnun [Moiirenca-Openens. Meton 3ou @penens. Judpaxnus OpeHens Ha MPOCTEHIIIX
nperpanax. Audpakuus @penens Ha menu. Pacyer pacripeneneHuss HHTEHCHBHOCTH.
Hudpaxuonnas pemrerka. CriekTpaibHOE pasnokenue. Jucnepeus u paspeniaronas crnocooHOCTh
mdpakunonHoi pemerku. Audpaxmus peatreHoBcKux gydeid. [Ipuanmn ronorpadun.

5.4

B3aumoneiicTBue 3J1IeKTPOMATrHUTHBIX BOJIH € BellleCTBOM

Hucnepcus cBera. JIeKTpoOHHAs Teopus aucriepcuu. HopManbHas v aHoMaibHas AUCTICPCUH.
[Tornomenue cBera. 3akon byrepa-JlambGepra. [Honspuzauus ceeta. EcrecTBEeHHBIN U MOJSIPU-
30BaHHBIN cBeT. 3akoH Mamtoca. [lonspusarnus cBeTa mpu OTpaKEeHUU U MPETOMIICHUH Ha TPaHUIIE
pazziena AByX AMDIIEKTpHUUECKHUX cpell. 3akoH bproctepa. [[BoitHOE ydenpenomMiIeHle B aHU30-
TpomHBIX cpenax. MickyccTBennas anuzotponus. Meroa goroynpyroctu. Bpamenue miockoctu
MOJISIpU3AIUH.

KBanroBas ¢pusuka

6.1

TenaoBoe H3JTYyYCHUEC

CrekTpaibHble XapaKTePUCTUKH TEIUIOBOro u3nydeHus. 3akoH Kupxroda. 3akoHBl H3TyueHUs
abcoItoTHO YepHoro Tena. [IporuBopeuns kinaccuueckoit pusnku. KBanTtopas runoresa [lnanka.

6.2

OCHOBBI KBAHTOBOM ONITHKH

Buewnuit pororddext u ero 3akoHbl. YpaBHEHHE DUHIITEHHA. DHEPrusi U MUMITYJIbC CBETOBBIX
doronoB. Ddpdextr Komnrona. J/laBnenue cpera.

6.3

ATOoM

Monens atoma Pesepdopaa u ee HemocTaTku. 3aKOHOMEPHOCTH B CIIEKTPE U3TYUYSHHS aTOMa BO-
nopona. [Tocrymarst bopa. Teopust bopa 117151 Bogopoa0mog00HBIX CUCTEM.

6.4

KopnyckyisipHO-BOJIHOBOM AyaIu3M

l'unores3a ae-bpoitna. Audpakius 37eKTpoHOB U HEUTPoHOB. COOTHOIIEHNE HEOoNpeAeIeHHOCTEN
['eiizenOepra

6.5

KBanTtosbie cocTosinusi. YpasHenue llpexunrepa

CocrosiHe MHKpodacTHIlbl. BonHoBas (yHKIMA U ee cTaTUCTUYeCKUi cMbIich. Cyneprno3unus
coctosiHUM. Ammuntyna BeposiTHOcTeil. Bpemennoe ypaBHenue Illpeaunrepa. CranuonapHoe
ypaBHenue lllpenunrepa. Yactuna B OAHOMEPHON NMOTEHUHUAIBHON siMe. IIpoxoxkaeHue 4acTULbl
4yepe3 MOTeHITHATBHBIN Oaphep. ['apMOHWYECKHI OCITMIUTSITOP B KBAHTOBOM MEXaHHUKE.

6.6

MHOl"Oi).]'IeKTpOHHI)Ie aTOMBI

Bomoponomnonobupie cucTeMbl B KBaHTOBOM MexaHuke. KBaHTOBBIE 4HCIa, WX (HU3UYECKUN




CMBbICT. OJHepreruueckue ypoBHU. CnekTp wu3nydeHus. IIpocTpaHCTBEHHOE pacnpenesieHue
IUIOTHOCTU BEPOSITHOCTH JJIs 3JIEKTpoHa B atoMe Bojopona. CnuH snektpoHa. CnuHOBOE
KBaHTOBOE 4uC0. Hepa3znuuumocTh TOXKJIECTBEHHBIX YaCTULl B KBAHTOBOW MeXxaHMKE. bO30HBI n
depmuonbl. [lpunnun [laynmu. PacnpeneneHue dIEKTPOHOB B aroMe IO COCTOSTHUSIM.
[lepuonuueckass cucrema »snemeHtoB JI.M. MenneneeBa. PentreHoBckue cnektpbl. I[Ipupona
CIUIOLIHOTO U XapaKTEPUCTUUECKOTO PEHTI€HOBCKHUX CIIEKTPOB.

JJieMeHThl KBAHTOBOM 3JIEKTPOHUKHU

6.7 CrioHTaHHOE ¥ BBIHYXJICHHOE H3JIydeHus: GoToHOB. BeposaTHOCTh mepexonoB. [IpuHiun paboTs
KBaHTOBOT0 reHeparopa. Oco0eHHOCTH J1a3epHoro u3inydenus. [Ipumenenue na3epos.

9J1eMeHTbl KBAHTOBOM CTATUCTHKHU U (l)I/I3I/IKI/I TBEPAOro rejia

[TonsiTue 0 kBaHTOBBIX cTaTUCTUKAX boze-DitHmreitna u ®epmu-/lupaka. yHKIIUU pacrpeaesne-
HudA. YpoBeHb @epmu. TennoeMKOCTh TBEPABIX TEIL.

OnexTponpoBogHOCTs MeTaiuIoB. Hocurenu Toka B MeTaiax. HenoctaTo4HOCTh Ki1acCUUECKON
AIIEKTPOHHOHN TEOpUH. DIEKTPOHHBIH pepmu-Ta3 B MeTayuie. OCHOBBI KBAHTOBOM TEOPUH IEKTPO-
IPOBOJHOCTH METAJIJIOB. SIBJI€HNE CBEPXIIPOBOAUMOCTH. AKYCTUUECKHE U ONITHYECKUE KOJIeOaHUs
6.8 KpHUCTaTN4ecKoi pemeTku. [TonsaTue o poHoHax.

Kyneposckoe ciapuBanue 31eKTpoHOB. TyHHenbHbIN KOHTAKT. Dddext [xo3edcona u ero npu-
MEHEHHE.

OneMEHTHI 30HHOM TEOPUH KPUCTAIOB. DHEPIreTUUECKHUE 30HbI B KpUcTajuiax. BaneHnTHas 30Ha u
30HAa IPOBOAUMOCTH. 3allOJTHEHUE 30H: METAILJIbI, AUAIEKTPUKH, TOIYIIPOBOJIHUKH.

CoOcTBeHHas MPOBOAUMOCTD IOJYITPOBOIHUKOB. [IpuMecHas MpoBOAUMOCTD MOJYITPOBOIHUKOB.
P-n nepexox u ero cBoiicTBa

ATOMHOE SIIPO. DJIeMeHTAPHbIE YACTUIIbI

CrpoeHue aTOMHBIX sifiep. Mozenu siaep. DHeprus cBs3u. B3aumoaeiicTBie HyKJIOHOB B SApE,
CBOMCTBA U MPUPOJA AAEPHBIX CHUIIL.

EcrecTBeHHAast M HCKYCCTBEHHAs paJIMOAaKTHBHOCTH. 3aKOH paJIMOaKTHBHOTO pacmaja. [IpaBuia
6.9 | cmemenus. a- B- pacnanabl, Y-U3JIy4eHHs.

Anepusle peakunn. Peaknus nenenus. Llennas peakuus. Snepnsiii peakrop. TepmosaepHslit
CUHTE3. DHEPrus 3B€3/. YPaBIAEMbId TEPMOSICPHBIN CUHTES.

SHCMGHTapHI)IC HYaCTHIIBI. Cucremaruka OJICMCHTAPHBIX YaCTHUII. Twumel BSaHMO}IGﬁCTBHﬂ.
Kocmuueckue JIy4H.

[TonpoOHOE coaepxaHHe MUCHUIUIMHBI, CTPYKTypa Y4YeOHBIX 3aHSATHH, TPYIOEMKOCTb H3y4EHUS
JAUCHUIUNIMHBI, BXOAHBIC MW HCXOOAIIMC KOMIICTCHOWH, YPOBCHL OCBOCHUA, OHpGI[GJ'IfIGMI:Iﬁ 3TarnomM
dbopMUpOBaHUS KOMIETEHIIMH, Y4eOHO-METOANYecKoe, HH(OPMAIMOHHOE, MaTepUAIbHO-TEXHUYECKOE
obecrieueHne yaeOHOTO Mporiecca u3JI0KeHbI B pabodel mporpaMme TUCIUTILUIAHEI.



