MHAHMCTEPCTBO OEPA30OBAHHUS U HAYKHA POCCHIICKON ®EJIEPAITAN

®I'BOY BO «KABAPJIMHO-BAJIKAPCKHH TOCYJIAPCTBEHHBI YHUBEPCUTET
HUM.X.M. BEPBEKOBA»

«YTBEPXIAIO»
H.o. IlepBoro npopeKTopa-npopexkTopa

no y4e6Hoii pabore

B.H. Jleces
«_» 2021 r.
MPOITPAMMA
BCTYNHUTEIBHOI0 K3aMeHA B aCIHPAHTYPYy 10 (pusuxe no
HaMpABJICHHSIM:

1.3.8 — pu3nKa KOHICHCHPOBAHHOI0 COCTOSIHHA
1.3.14 — Tenu10(pH3HUKA ¥ TEOPETHYECKAN TEIVIOTEXHHKA

Tupexrop H®uM, npod. % Bb.. KynmxeB

3as. xapenpoii TudD, mpod. ’/,j& 5 M.X. X0KOHOB

Hanpuuxk -2021



1. CONEPKAHUE ITPOI'PAMMbI

1.1. Mexannka

KuneMmarnka MaTepuanbHOM Toukd. JIMHelHble ¥ YITOBBIE CKOPOCTH M YCKopeHHWs. JluHammka
MaTepuanbHO# Touku. 3akons! HpioToHa. YpaBHeHMs mBriKeHHA. [lMHaMUKa CHCTEMBI MaTepHATBHBIX
ToueK. 3aKOHBI COXpAaHEHHs B MeXaHWKe. J[BIKCHHE B IEHTPATLHO-CHMMETPHYHOM IONE. 3aKOH
BCEMHPHOTO TAroTeHus. 3akoHsl Kemiepa.

®ynxiua Jlarpamxa u ypasmenus Jlarpamka CHCTEMBI MaTepHATLHLIX TOUek. IHTerpaisl
JBIOKeHHs. J[MHAaMPKa abCONIOTHO TBEPAOro Tena. TeH3op MHEpIHH. YpaBHeHus OJiiepa. [IBimokeHue
OTHOCHTEJIGHO HEHHepIHaNbHBIX cHcreM orcdyera. Cwisl HHepiuH. BapualMOHHBIA NPHHIMII
aMunbTOHA. 3aKOHBI COXpaHEHHH 1 CBOMCTBA CHMMETPHH IIPOCTPAHCTBA H BPEMEHH.

Kone6aHus CHCTEM C OIHOM ¥ MHOTHMH cTeneHsaME cBo0oabl. CBOOOIHBIE H BEIHYKICHHBIC
Konebanus. 3aTyxaromme konebanus. [Tokasarenb 3aTyXaHH.

TledopMalK B HANpPSKERNs B TREPIBIX Tenax. Moxyma FOrra u csura. Koagumuent Ilyaccona.

MexaHHKa SKHIKOCTEH W rasoB. TeueHHe WIEATBHOM MXHMIKOCTH. YpaBHeHHe bepHyuim.
JlamuHapHOE M TypOynenTHoe Teuenms. Jucio Peiinonbaca. TedeHue BA3KOH JKHIAKOCTH. VpaBHeHHe
Hasbe - Crokca. ®@opmyna Ilyasens.

BoJHEI B CIUIONIHON cpefe. YpaBHEHHE BOJNHBL AKYCTHYECKUE BOIHBL YIIBTPa3BYK. Dddexr

Horurepa.

1.2. Mouexyasipuasi pnsuka.
TepMoIHHAMHKA H CTATHCTHYECKAS (PH3HKA

TepMOJMHAMHYECKMI M CTATHCTMYECKHH IOJIXOA K ONHCAHHIO MOJICKYJIAPHBIX SIBJICHUI.
Temneparypa. ITocTosnnas bornsimana.

[lepBoc Ha4ano TEPMOJWHAMHMKH. BHYTpEHH:SA SHEprus, TeIUIOTa U paGora. Iluxmiueckue
nporeccsl. L{uxr Kapuo u ero KIIJl. Bropoe Haqano TepMOIMHAMHKH. DHTPONHS TEPMOHHAMHYECKOH
cucTeMbl. TepMOaUHAMMYECKAs BEPOATHOCTE M DHTPOIHA. TepmopuHamMudecKue moTernuansl. Obmue
yCII0BHS paBHOBECHS (as.

Baaumopeiictue Monexyn. MpeanpHplif ras. OCHOBHBIC Ta30BbIC 3aKOHBIL Pacnpenenenue
MOJIEKYT Ta3a 1o CKopocTsM. MjeanbHblif ras BO BHEIIHEM NOTCHIMATBHOM none. PacnipenencHue

BonsiMana. PeansHble rassl. YpasHenue Ban-nep-Baansca.
Kasoumueckoe pactpezencaue I'u66ca. CraTHCTHYECKasd CyMMa U cBoGOHAsA SHEPrHsl CHCTEMBL

CramicTuka Bose-Ditnmreiina u craructaka @epmu-/lupaxa. PaBHOBecHOE H3Iy4YeHHE abCOIOTHO
yepHoro Tea. CreKTpaIbHas IVIOTHOCTE M3y ICHHSL. dopmyina [Inanxa.

TerwoemkocTs TBepabIx Ten. Teopuu DiiHmTelina u Jlebas.

Teopust GykTyamuu. OIyKTyaus MmIOTHOCTH. BpoyroBckoe ABikerre. QopMyItbl JHHIITERHA

JUTSL THCTIEPCHH HMITYJTBCA ¥ CMeITeHus GPOYHOBCKOH JACTHIIBI.
Kuakoctd. [ToBepXHOCTHBIE SHEPTHHM M HATSDKEHH. JlaBieHHE I10]] MCKPHUBIICHHOH IIOBEPXHOCTBIO.

®opmyna Jlamwtaca. CMauuBacMOCTb M KalMILIAPHBIC SBICHHA, amresus. AzcopOIusa KOMIIOHCHTOB,

dopmysta 'nb6ca.
Teepapie Tena. Kpucramibl. CHMMETpHA KPUCTAILIOB. JledexTr B KpucTaLiaX. dasosbic MEPEXO/BI

IIEPBOTO ¥ BTOPOTO po/ia. Y CIIOBHA PABHOBECHS U YCTOWUMBOCTH (has.
Senenna nepesoca. Juddysusd, 3aKoH duka; BHYTpEHHEES TpPEHHE, 3aKOH Herorona-Crokca;

TEIUIOMPOBOHOCTE, 3aK0H DypEe.
Kunerndeckoe ypaBHenuwe bBonbivana. Ilomstue 06 H-teopeme. IlnasmMeHHOE COCTOAHHE

pemecTsa. KuneTmaeckoe ypapHenue Biiacosa. [TousTHE O CAMOCOIJIACOBAHHOM ITOJIE.

1.3. D1eKTpOAMHAMMKA H ONTHKA



OnexrpocraTHueckue mond. 3akoH Kynona. Teopema ["aycca. [loTeHIHaN 3/1€KTPHYESCKOrO IIOJA.
3axon buo-Cagapa-Jlamnaca. Teopema 0 HIHPKYJIALIMKA BEKTOPa HAIPSHKEHHOCTH MarHUTHOTO OIS,

VpaHenus MaxkcBeia B BakyyMe. CKalsdpHbIi M BEKTOpHBIA nNOTeHIMansl M3mydeHue
3IEKTPOMArHHTHBIX BOJIH B 37IEKTPHYECKOM JUIIOIBHOM NpubmkeHnd. Y paBHeHNs MakcBea B cpene.

IuonexTpudeckass  NpOHHIAeMOCTb.  IIpocTpaHCTBeHHas W BpEMEHHasd  JHCIEPCHH
JMNIEKTPHYECKOl NpoHuIiaeMocTH. [TpOBOHUKM, CBEPXIPOBOAHUKH, JAUAIEKTPUKH M MarHETHKH M MX
(hu3udecKue CBOMCTBA.

[IpeobpaszoBaune Jlopenia. 3akoHbl IpeoOpasoBaHHsA IUIOTHOCTEH 3apAdOB H TOKOB, IOJICH H
noteHnmanoB. [IpeoOpasoBaHue 4YacTOTBl M BOJHOBOIO BEKTOpa 3JIEKTPOMArHUTHOH BOJHBEI IIPH
npeobpaszopanusax Jloperua. 3¢dexr Jomnepa.

OCHOBBI 3JIEKTPOMAarHUTHOM TEOPUH CBeTa. DHEPrHA M HMIIYIbC CBETOBBIX BONH. ONBITHI
JleGenmeBa 1Mo H3MEPEHHIO CBETOBOI'O IABIICHHS.

Hutepdepenims ceera. BpeMeHHas M NpOCTpaHCTBeHHas KorepeHTHocTb. MuTepdepomerpsl.
Jiudpaxuus ceera. [Ipubmmkenus Operens u Opayrrodepa. CrniekrpansHbie mpuGopel. Pois mudpaximn
TIpH (POPMUPOBAHIH OLTHIECKHX M300paKeHHMIA.

Jlucnepcus W moromeHre cBera. PasoBas M rpymmoBas ckopocTH cBera. OrpaxeHue H
npeoMiIeHHe cBeTa. MonekysipHoe paccesimue cBeta. @opmyna Pones. CrieKTpambHBIH  cOCTaB
PaccesTHHOTO CBETA.

HManyyeHne oCIMUIATOpoB. ECTecTBEHHad INMPHHA  CNEKTPAIGHOH JIMHWH.  YJapHoe
(CTO/IKHOBUTENIbHOE) M JIOILIEPOBCKOE ymmpeHue mmmmi. KpasucraumonapHoe nprOmmKeHne B
MAaKPOCKOITMECKOM 37IEKTPOIMHAMIKE | IPaHMIIb! ero npuMeHIMocTd. CrkuH-3dexT.

HemuueiiHble onTHYECKHE sBIICHNs. | eHepalysa rapMOHHK, CaMO(OKYCHPOBKa CBETA.

1.4. ATomHas (pu3HKAa H KBAHTOBas TEOPHSA

JKCIIEPUMEHTATbHEE (DAKTHL, JIeXKAlie B OCHOBE KBAHTOBOH TEOPHH. 3aKOHBI TEILIOBOTO
H3JTy4eHHs KOHISHCHPOBaHHBIX cpelt, hopmyna [Lnanka.

ATOMHBIE CIIEKTphl H3Tyderus. Atom Bogopoza. Iloctynmarsr Bopa. OmbiTel mo upaximm
3JIEKTPOHOB H aTOMOB. BOITHOBBIE # KOPIIYCKY/IPHBIC CBOHCTBA MATEPHH. I'unote3sa ne-bpoitis.

OCHOBHBIE TOCTYNaThl KBaHTOBOHM MexaHHKH. Omeparopbl KOODIMHATBI H  HMITYJIbCA.
[ avuasTORMAH. UHCTHIE M CMEIIAHHEIE COCTOSHHAS KBAHTOBOMEXaHUYECKOH CHCTeMBL. BOJTHOBas (DYHKIHA
u ee cBolicTBa. [IOTHOCTE BEPOSTHOCTH H MaTPHIIA ITOTHOCTH. [ [pHHIMI HEONpe IEICHHOCTH.

Omricanye SBOIONMH KBAHTOBOMEXaHHUeCKHX crcteM. Ypasrenus IlIpemnrepa. CranuoHapHbIe
cocTosHUS. JIMHEHHBIA KBAHTOBBI TapMOHMYECKHI OCIHMILIATOP. DJHEPrHM H BOJHOBBIC ¢dbyHKIHH
CTAIMOHAPHEIX cocTosHuM. [TPOX0XKICHHE JaCTHII Yepe3 MOTEHIHATBHBIH Gapbep. TyHHEIbHBIHA (PdeKT.

JIBIKEeHHE B LEHTPAILHOM MOJie. ATOM BOJOpOJA: BOJHOBBIC (GYHKUIMHM M YPOBHH SHEPIHH.
OpOWMTATLHEIA MEXaHHYECKMH M MArHWTHBIA MOMEHTBL Cnoxenne MoMeHTOB. CIIEKTpBI aTOMOB
IIETOYHBIX METALJIOB.

BHsiHEE MArHATHOO TIoys Ha uamydenue. Jdodexrsr eemana u [lamena-baka. Dddexr Ilrapka.
Vpaprenue Jlupaka. Cnun-0pOUTAIEHOE p3auMoelicTre. ToHKas CTPYKTypa CIIEKTpa aToMa BOAOPO/a.

CHcTeMBl TOKIECTBEHHBIX yYacTull, CHMMETpHYHEIE W aHTHCHMMETPHYIHBIC BOJHOBBIC (OYHKIHH.
Bozous! u pepmuonsl. [Tpuanun [Naymm.

MuorosneKkTporsbii  atoM.  IIpuOmokeHHe — €aMOCOITIACOBAHHOIO  IIOJU. DJIeKTpOHHAs
xoHpurypauus aroma. Tepm. ToHkas CTpyKTypa TepMa. [Tpu6mmxenne LS u JJ-caseit. [lpasiia Xynna.

ITepuoapdeckas CHCTEMA 3JIEMECHTOB Il Menpeneesa. Ilepuonsr u rpynmst. Ilepexommbie
DIIEMEHTHI.

DNEeKTPOMArHHUTHEIE TIEPEXO/IBI B aTOMAX M MOJIEKYJIaxX. ITpasuna ot6opa. CrieKTphI M3y YeHHH.

OcHOBBI (U3HKH MOJEKYIN. AJHabaTHYECKOE npuGmkerre. TepMbl  JBYXaTOMHOH MOIEKYJIBL
Tumer XxuMEgeckol casp. CeKTphl ABYXaTOMHBEIX MOJEKYJl. MI3mydeHHe CBETa aToMaMH M MOJICKYTTaMH.
JIByxyposaeBas cicTeMa. CIOHTAHHbIE M BHIHYK/ICHHBIC IEPEXO/IBL VcuieHre CBeTa, 1a3ephl.

JIRDKeHHe YACTHII B [IEPHOIMEECKOM I10J1€, 30HHas CTPYKTYPa SHEPreTHIeCKHX CIIEKTPOB.



1.5. ®u3HKa ATOMHOTO SAPA H YACTHIL

OCHOBHBIE XapaKTEPUCTUKH aTOMHBIX sziep. [IpoToHs! M HeATpoHBI. Macca 1 SHEPrud CBs3M AMIpa.
KBaHTOBEIE XapaKTEPUCTUKH SAEPHBIX COCTOsHMIA. CIIHH siipa.

Mogenu atoMHBIX saep. Monens ®epmu-raza, 060no4edHas MOJEIb, MOJENb JKUIKOH Karum.
PamMoaKTHBHOCTS. 3aKOH PaIHOaKTHBHOTO PACTIana, o - pacnaj, B - pactan u Y-mydenne aaep. dddexr
Meccbayspa. Jlenerue u cunres saaep. LlenHas peakuys JAeneHHs M TEPMOAIEPHAS PEAKIHSL. SAnepHas
3Heprus. PeakTopsl.

u 00o0uIeHHas Mojenb sapa. MexaHusmbl siiepHbIX peakmmii. Ceuenus peakuuii. Kanaisi
peaKImid.

SnepHele cHIBI M WX CBOMcTBa. YacTHIBI M B3aMMOJEHCTBHA. B3amMozeHCTBHE Kak obmeH
KBaHTaMH KamHOPOBOYHOro 110Jist (KamOpoBounbMU 6030HaME). DPyHIAMEHTAIBHBIE JACTULBI - JICTITOHBI
H KBapKi. AHTHYACTHIIEL

CwibHOe u cnaboe B3amMozelicTBus. KsapkoBas cTpykTypa anpoHOB. 1[BeTOBOM 3apsj KBapKOB.
[mrooust. Cnabble pacnaibl KBAPKOB ¥ JIeTTOHOB. HEeHTPHHO 1 aHTHHEHTPHHO. B3aumopeiicTBre HEHTpHHO
C BEIICCTBOM.

CuMMeTpuE H 3aKOHBI coxpaHeHus. OObenuHEHME p3aumMoyeiicTeuit. Hykneocunres Bo
Beenennoii. SlnepHble peakuuu B 3Be3fax. BsawMozelcTBHEe YaCTHIl H H3Ty4eHU C BEMECTBOM.
TTpYHIAIEL X METOABI YCKOPEHHS 3apsDKEHHBIX YaCTHIL. MeTop! AETEKTUPOBAHHS YaCTHIL,

1.6 CnenpanbHble AHCHAILIAHLL Borpockr

OCHOBHBIE CBE/IEHHS 0 TBEPABIX Tenax. KpucTamindeckne u aMopdHble Tela.

DNeMeHTHl KprcTa/uorpadguu. JlieMeHTapHbIe s4eikH. HICKCH Muuiepa. Sueiiku Burnepa-
3eiiTua.

JledeKThl CTPYKTYPHI B TBEPABIX Tenax. TodedHbIE neeKThl -BaKaHCHH, MEXIyy3elbHEIE
ATOMEBI MaTOMBI 3amermeHns. Jlucinoxkauy. I'paHuIlbl 3epeH.

Tumns cBs3eil B TBep/ABIX Tenax. MonekyspHas CBA3b. HoHHas CBA3b.

®usuka TOHKMX IUIEHOK H HaHOMarepuaibl. MeTofbl MOJNYYeHUs TOHKHX ILJICHOK:
TEPMHUYCCKOE HANBUICHHE, KATONHOC HAIIBUICHHUC, 3NIEKTPOIOIMPOBKA U IUTH(OBaHKE.

®aser 1 arperatuble cocrosHus. OOpasoBaHue HOBOH dazp1. ['omorenHoe o6pasoBanue (assl.
I'ereporennoe o6pasoBanue (assl.

Pabora BEIXOIA JMEKTPOHA M METOJBI €€ H3YICHMA. DoTOIMEKTPHYESCKHH METOA H METOX
3a/IepKUBAIOIIAX MATEPHATIOB.

VenoBus paBHOBeCHS (a3 JKUJIKOCTb-TIap, KPHCTAILI-TIAp. ®opmyna Knaneiipona-Kiaysuyca.

Conmeunas cHcTema. KoMeThl, MeTeopHTHl, MeTeopbl. Hosefiume JaHHBIC O HPAPOAC
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