[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

PWO: Cannos 3aypbek Acranbekosuy

HlomkHocTb: PekTop

Nata nognucanus: 13.04.2022 13:16:13

HWKaNbHbIA NPOrPaMMHBIN KIHOY:
.e8339f3ca5e6a5b4531845a12d1bb5d18&*fﬁa]t_)'"(,,

"EPCTBO HAYKH U BLICHIET'O OBPA3OBAHUS P®

PEJEPAJIBHOE TOCYJIAPCTBEHHOE BIO/I’KETHOE
OBPA3OBATEJIBHOE YYPEX/JEHUE

BbICHIEI'O OBPA3OBAHMUS
«4YEYEHCKHUI rOCYJIAPCTBEHHBI YHUBEPCUTET»

H.Y. Sipbiues
2021r.

Sty
IIporpamma BeTynuTeIbHBIX JK3AMEHOB B MarucTpaTypy no
HanpagjeHuio 03.04.02 ®usuka
IIpopnab — Pu3HKa KOHIEHCHPOBAHHOIO COCTOSIHUS

IIporpamma o06pena Ha 3acenanuu kabeapsl «O6mas Gpusmkar
[Tporokon Nel ot «03» cenm6plii)é(z. /
H.o. 3aBenytomiero kadenpoit & /4{1’7\ ¢ C.X. Anuxamkues

PaspaboT4uk nporpammsl glmf,_AQ’ II.S/. DNUMXaHOB K.().-M.H., JIOLIEHT

I'posubrii — 2021 r.




1. [TosicHuTe/IbHASA 3aNIUCKA

BerynurensHbie  ucnbiTaHuss 1o HampasieHuto  03.04.02 ®usuka,
Maructepckass mporpamMmma «@u3nka KOHJICHCUPOBAHHOTO COCTOSIHUS» (O4YHas U
OYHO-3204Hast (opma OOy4YeHHUs) MNPOBOASATCS IS JIMI, >KEJIAIOUUX OCBOUTh
NporpaMMy [MOJArOTOBKM Marucrpa IO JaHHOMY HampaslieHuto. Llenb
BCTYIUTENIBHBIX ~ MCHBITAHUW  3aKJIIOYaeTCs B OMNPENCIICHHH  YPOBHS
npoecCUOHaNbHON  KOMIIETEHTHOCTH W TOTOBHOCTM  MOCTYMAIONIMX B
MarucTparypy K OCBOCHHUIO MPOrPaMMBbI MOJATOTOBKH MarucTpa B 00acTu PU3NKu
atMoc(epbl M OKOJO3€MHOTO KOCMHUYECKOTO MpocTpaHcTBa. Jluma, xenaroniue
OCBOUTH MPOTPAMMY MOJATOTOBKH MarucTpa, JOJKHBI UMETh BBICIIIEEe 00pa3oBaHue
OMPENICICHHOW CTYNEHU, TMOATBEPKICHHOE JOKYMEHTOM TOCYJIapCTBEHHOTO
oOpasua. Jluma, UMeronye AUIUIOM O BbICIIEM OOpa30BaHMM, 3aUUCISIOTCS Ha
MporpaMMy MAarucTEpPCKOM TMOJATOTOBKA Ha KOHKYPCHOW OCHOBE. Y CIOBUS
KOHKYpPCHOTO OTOOpa ONpEAeNsioTcs BY30M Ha OCHOBE (hellepaabHOro
rOCyapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBICIIETO OOpa30oBaHUS 110
JJAHHOMY HAaIpaBJICHUIO MOJATOTOBKHU. BCTynmuTeabHbIE UCIBITAaHUS MPOBOASTCS B
dbopMe KOMIUIEKCHOTO BCTYNUTEIBHOTO  MEXKIUCIHMIUIMHAPHOTO  HK3aMeHa.
AOuTypueHTaM HEOOXOIMMO TOKa3aTh 3HAHHE OCHOBHBIX YYCHHM, TEOpUH U
KOHIEMIINI HAYKU:

— UMETh CUCTEMHOE MPEACTABICHUE O CTPYKTypax M TEHACHIUSAX Pa3BUTHUS
(buU3NYECKUX HaYyK;

— MOHUMAaTh CYIIHOCTh, COIMATIBLHYIO 3HAUMMOCTh U OCHOBHBIE MPOOJIEMBI
busuKy;

— 3HaThb TEOPETUYECKUE OCHOBBI M 3aKOHOMEPHOCTH MPOTEKaHUs
(U3UYIECKUX MPOIIESCCOB;

— yMETh BBIIBJIATH MPOOJSIEMbl (PU3NYECKOTO XapakTepa IpU aHAIW3E
KOHKPETHBIX CHUTyallui, TMpejjarath Crnocoobl HMX peIIeHUs] W OICHUBATh

0’KMJIAEMBIE PE3YyJIbTATHI,



— BJIAJIETh CHEIHATBbHON MPO(EeCcCCHOHAIBHON TEPMUHOJIOTHEH M JIEKCUKOU
CIIEHUAJIBHOCTH;

— BJIa/IETb OCHOBHBIMU METOJlaMU 0OpabOTKH, CHCTEMATH3allMU U aHaJIU3a
buznyeCKuX TaHHBIX.

3a1auyn MarucTepCcKon MOArOTOBKU:

- IIpY NOATOTOBKE MAaruCTpOB OPHUEHTHPOBATHCSA Ha PELICHUE KOHKPETHBIX
Hay4YHO-TIPOM3BOACTBEHHBIX 33]1a4;

- OpPraHU30BbIBATH ITPOU3BOACTBEHHO-3HAYMMYIO IIPAKTUKY, IIPUBJIEKAs K €€
NPOBEICHUIO  PYKOBOJWUTENEH U  BEAYWIUX  COTPYAHHKOB  MPOQPUIBHBIX
NPEANPUATAN U OPTaHU3ALINN;

- TOTOBUTh MAarucrpa «Ha OIIEPEKEHUE», C YYETOM IEPCIIEKTUBBI Pa3BUTH
IIPOU3BOJICTBA; - CTPEMHUTBHCA IIPU IMOATOTOBKE MAarucTpa OPUEHTUPOBATHCS Ha
YPOBEHB IIPOU3BOJICTBA B CTpaHax EBpoOIbI;

- TOJArOTOBUTH  NPO(ECCHOHAJIOB  JJii  YCHEIIHOM  Kapbephl B
MEKIYHAPOIHBIX U POCCHUMCKAX KOMITAHUSX, 4 TAKKE HAYYHO-UCCIEA0BATEIBCKON
NEATEIIBHOCTH.

[TepcniekTHBBI pa3BUTUSA MAaruCTEPCKON MOATOTOBKHU:

- CETEBOE B3aUMOJCHCTBUE C BEAYIIUMHU By3aMH CTPaHbI;

- pa3BUTHE aKaJeMHUCCKON MOOMIBLHOCTH MarucTpanToB u I1TIC.

Maructp mo HampaBieHnto moAroToBku 03.04.02 duszmka MOXKET OBITH
NOJrOTOBJIEH K pEHICHHI0 Npo(ecCHOHANBHBIX 3a7ad B COOTBETCTBUHM C
npo@UIbHOW  HAMpPaBJIEHHOCTHIO  MAaruCTepCKOW MpOrpaMMbl M BUJAMU
npodeccCuOHaNbHOM eI TEIbHOCTH:

® Hay4YHO-HCCJIEI0BATEIIbCKAS,

® [IeJarornyecKasl.

Boinyckuuku HanpaBineHuss 03.04.02 ®uszuka uMEOT BO3MOXHOCTb
OpOAODKUTH CBOE OOy4YeHHE B aclHUpaHType YHHBEPCHUTETA 110 HANpPaBICHUIO

«Pur3MKa U aCTPOHOMUSI».



2. Kputepun onleHKM 3HAHMI MOCTYNAKIINX B MATHCTPATYPy

Kpurepuu oneHkr 3HaHUN aOUTYpUEHTOB Ha DHK3aMEHE CIyXaT I
AK3aMEHATOpa OCHOBOM OMPENCIICHUS M OIICHKU peajbHOI0 YPOBHS 3HAHUH,
MOKA3aHHOT'0 KaXKJIbIM a0UTYPUEHTOM IPU OTBETE HA BOMPOCHI HIK3aMEHAITMOHHOTO
ownera. Ilpu mpoBepke ycCBOEHHUsI MaTepuaia BBISBIISIETCS MMOJHOTA YCBOECHUS
TEOPUU U YMEHHE NPUMEHSThH €€ Ha MPAKTHUKE MPHU PEIICHWH KOHKPETHBIX 3aj1ad.
DK3aMeHallMOHHAs  OIIEHKAa 3aBUCUT TakXKe OT HaJIW4uus M Xapakrepa
MOTPENTHOCTe W OIMMOOK, MOMYyIIeHHBIX abutypueHTamu. [loctymaromum B
MarucTpaTypy npejjaraercs 3ajaHue, BKIIOYAIOIIEe JBa TEOPETUYECKUX BOMIPOCa,
KaXJIbId U3 KOTOPBIX OTHOCUTCS K OJTHOM M3 YKa3aHHBIX BbIlE TUCHUILUIMH. Kpome
OTBETa HAa  TEOPETHYECKHE  BOMPOCHI  TPEANoJiaraeTcs  OOCYXKJICHHE
MpenoiaraeMoi TEMbI UCCIEIOBAHUS, YTOUYHEHNE 00JaCTH HAyYHBIX MHTEPECOB,
00CyXJIeHHE BBIMYCKHON KBaIM(pUKAIMOHHON paboThl (OakanaBpCKOM WU
JUTIIOMHOM) M T.1. 3amanus orneHuBaroTcsa 1mo 100 GamipHOM IIKaje CiaeayroIuM
oOpazom: mepBblii Bompoc - 50 OamwioB, BTOopod Bompoc - 50 OamwmoB. [ns
BBISICHCHUS TJIyOMHBI 3HAHWUKM aOMTYpHUEHTOB MPEIIIONAraroTCs JIOMOJHUTEIIbHBIC
(yrouHsromue) BOnpockl. MakcuMalibHasi cyMMa 0aJllIOB YMEHBIIIACTCS HA CyMMY
MOTEPSHHBIX OAJJIOB 3a JOMYIIEHHbIC OIMOKU U HefoueThl. [Ipu oneHke paboTh
CYCT TIOTEPSHHBIX OayIOB BEACTCSA CICAYIOIMUM O00pa3oM: — ITOJHOCTBIO
OTCYTCTBYET OTBET — CHUMAIOTCS BCE 0asUIbl 1O JJAHHOMY BOIPOCY; — 32 HETMOJIHBIN
OTBET OaJIbl CHUMAIOTCSI MPOMOPIMOHATBEHO 00bEMY U3JI0’KEHHOTO Marepuana; —
3a (parMeHTapHOCTh OTBETa, OTCYTCTBHE COJEPNKATEIBHBIX CBSI3CU MEXKIY
OTJICJIbHBIMH €r0 YacCTSMH, OTCYTCTBHE JIOTUKH B U3JI0KeHUH — 10 50% OasioB; —
3a HEMOJHOE WJIM HEMPaBWIHHOE OMNpEACCHHE MOHATHUM, KaTeropui, Mpu3HAKOB,
OCHOBaHUM KJIacCU(UKAIIUU, OMMOKKA B HA3BAaHUSIX, HEMPABWIBHOE ONpPECICHUE
CyOBEKTOB OTHOIIICHUH, UX MpaBoBOro craryca — 10 30% OaioB; — 3a HEOYETHI
(HemoyiHasi XapaKTEpUCTHKA CTPYKTYPHOIO 3JIEMEHTa BOIPOCA MPU H3JI0KEHUHU
CYILIECTBEHHOI'0 MaTepuasia, HapylIeHHUe MocaeI0BaTeIbHOCTU U3JI0KEHUS U Ip.) —
10 20% OamnoB. [1o okoOHYaHWHM YCTHOTO OTBETa OAJITbI, HAYMCICHHBIE 32 KaXI0e

3a/laHie, CYMMHUPYIOTCS (IPU STOM JPOOHBIE OAJUTBI OKPYTJISIOTCS IO IIEJIOTO
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gyucna). Heobxommmoe konumuecTBO paBHO 61 Oamwmy A IPOXOXKACHUS

BCTYNUTEIBHBIX UCIIBITAHUN B MATUCTPATYPY.



3. Copepixkanue nNporpaMmbl

1. Crartuctuyeckuid MNOAXOJ K ONUCAHUIO MOJIEKYJISIPHBIX SIBJICHHM.
CratucTryeckre 3aKOHOMEPHOCTM M OINHMCAHHE CHCTEMBl MHOTHMX 4YacTHl. 6
MouekyisipHasi cucTeMa KaK COBOKYIIHOCTb YacTHIl M Kak CIUIOIIHAs Cpena.
Kanonmnueckoe pacrpenenenue ['ub0ca amns cucTeMbl B TepMOCTaTe.

2. Wpeanpupli r1a3. Mouens wuaeanbHOro rasa. PaBHOBeCHOE
IIPOCTPAHCTBEHHOE PACIIPEIECICHNE YacTULl HMACAIBHOrO Tra3a. buHOMMHaIBHOE
pactipenenenue (pacnpenenenue bepnymim). MonekynsipHas TEOpusl aBJICHUS
UJCANBHOTO Tra3a. YpPaBHEHME COCTOSHUS HUACATbHOrO rasza (ypaBHEHHUE
Knanelipona-MeHnieneena).

3. Craructuka wuaeansHOro rasa. PacnpeneneHue MOJEKyn rasa 1o
ckopocTsM.  Pacnpenenenme  MakcBemma.  Pacnpenenenume  bosbiimana.
bapomerpuueckas ¢opmyna. Pacnpenenenne MakcBemna-bonbimMana u - ero
DKCIIEpUMEHTAJIbHAS ITPOBEPKA.

4. bpoyHoBckoe paBwxkeHue. JlnimHa cBoOomHOro mpobera. Yacrora
coynapeHui. Teopema 0 paBHOMEPHOM PaCIPEICIICHUA KHUHETUYECKON SHEPTUHU T10
CTENEeHsAM CBOOObI. XapakTep IBUKEHUSI OpoyHOBCKUX yacThll. CToXacTH4ecKHue
mupepeHranbHble YpaBHEHHUS.

5. TepMOIMHAMHUYECKHM TOAXOJ K OINHMCAHUID MOJIEKYJISIPHBIX SIBJICHUM.
TepMmoauHaMuueckre mnapaMerpbl. TepMOIMHAMUYECKHE CHUCTEMBI. 3aJaHue
CUCTEMBI C MOMOILBIO ypaBHEHUHN cocTosiHUS. HyneBoe Havamo TepMOJIMHAMHKHU.
[ToHsiTHE TEPMOAMHAMUYECKOTO PABHOBECHS.

6. TemnoeMKoCTb CHCTEMBI. TEIUIOEMKOCTh WAcaNbHOrO rasza. CBs3b
TEMJIOEMKOCTH Ta3a ¢ YUCJIOM CTETeHe cBOOOABI MOJICKYJ. YpaBHeHHEe Maiiepa.
[Tonutpornueckuii mpouecc. YpaBHEHUE IOJUTPOIIBI U €r0 YacTHBIE CIIyYau.
Kiaccuueckast Teopusi TENIIOEMKOCTH TBEPAbIX Ted. 3akoH Jromonra m Iltwm.
KBaHTOBasi TEOpUs TEIUIOEMKOCTH C Y4YE€TOM BHYTPEHHHX JBW)XCHHU. 3aKOH
Jlebast.

7. IlepBoe u BTOpoe Hayana tepmoauHamuku. uddepenunansuas popma

nepBoro Hauana. HepasencrBo Knaysuyca. ®opmynmposka Kitaysuyca u Tomcona
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(KenbBuHa)  BTOpOro  Hauvanma  tepMoauHamuku.  lloHsitue  sHTpomnuu
TEPMOJUHAMHYECKON CUCTEMBbI. 3aKOH BO3pPACTaHMS SHTPOINUHU B HEPABHOBECHOMU
M30JIMPOBAHHOW cHUCTEME. TepMOAuHAaMH4YeCcKass BEpPOSTHOCTh. (CTaTUCTHYECKas
VMHTEPOPETALNS BTOPOTO Hayana TEPMOJNHAMUKHU.

8. PeanpHble ra3pl U )KUAKOCTH. HenneanbHBIN KIIaCCUUECKUI OTHOATOMHBIHN
ra3. [lapnas xoppensimonHas GyHKIMS U €€ CBs3b C dHeprueil. PeanbHbie rasbl.
VYpaBuenue Ban-gep-Baanbca. Cuibl MeXMOJIEKYJISIPHOTO B3aWMOJIECHCTBUA.
[Torenuman Jleanapaa-JlxoHca.

9. TepMmoanHaMHYECKHE TOTEHUHUAIBL. MeTon TEepMOAMHAMUYECKUX
MMOTCHIIMAJIOB. Y CJIOBUSI PABHOBECHS M YCTOMYMBOCTH OJHOPOAHOM CHUCTEMBI.
TepMoIMHAMHUYECKHE  TOXKIAECTBA. [E€pMOAMHAMHYECKOE OIMCAaHUE Ta30B,
MAarHeTUKOB, JUAJIEKTPUKOB.

10. Teepasie Tena. Kpucramnmuyeckue u amopdHbie coctosiHusa. Kpuctaisl.
CumMeTpuss KpPUCTAUIOB. JDJEMEHTHl TOYEYHOM CUMMETpHUH. TpaHCisus u
TPaHCISIHUOHHAsE cUMMETpus. Kpucramnuyeckas pemeTka. DJIeMEHTapHas siueiKa.
®a3b1 nmepeMenHoro cocrana. [edexTsl B kpucramiax. Jucnokanuu. [lonstue o
KUJIKAX KpUCTAJJIaX.

11. da3oBbie mepexojibl mepBoro U Broporo ponaa. ®aza. Knaccuduxarus
(ha3oBbIX MepexoA0B 1o IpeHdecty. TepMmoauHamMuaeckuii moreHnuan [ néoca kak
¢bynkuust coctosHus. @Da3oBble  MEpPeXOJpl NEPBOro  pojaa. YpaBHEHHE
Knanetipona-Knay3suyca. ®a3zoBbie mepexojibl BToporo pojaa. Teopusi (a3zoBbIx
MEPEX0JI0B U KPUTUUECKUX SIBIICHUI. Y CIOBUSI XUMHUECKOTO PABHOBECHS.

12. SBnenuss nepenoca. IloHsiTMe O penakCallMOHHBIX Mpoleccax B
MOJIEKYJISIpHBIX cucteMax. uddysus: 3akon duka. BHyTpenHnee TpeHue: 3aK0H
Hprorona-Crokca. TemnonpoBoaHocTh: 3akoH Dypee. YpaBHEHHE IepeHoca.
SIBnenne mepenoca B raszax. Teopema JluyBuiis m ypaBHenue JInyBuiuis 1uis
KJaccuueckod  QyHKkiuu  pacmpeneneHus. KuHeTwdeckoe — pacmpenesieHue
bonbpumana. fIBieHUs nepeHoca B yJIbTPOPa3PEKEHHBIX ra3ax.

13. Dnexkrpocrarnueckoe moiie. BEKTOp HaNpsKEHHOCTH 3JIEKTPUYECKOIO

noyisi U ero cBA3b ¢ mnoreHuuaioMm. Teopema Octporpanckoro-I'aycca, eé



npencraBieane B auddepenmmanbsHont  dopme. [lome  mumoms.  Cusl,
JEUCTBYIOIIME HA JUIOJb B JJIEKTPUYECKOM IMOJE. ODHEPIHsl 3JIEKTPUYECKOIrO
JIUTIONS BO BHEIIHEM IIOJIE.

14. TloreHumanbHOCTH 3nekTpocTatnyeckoro nois. I[lorennuman. Cas3b
MOTEHIIAAJIa ¢ BEKTOPOM HAINPSKEHHOCTH 3JIEKTPOCTATUUYECKOro mojsi. Teopema o
HUPKYJISIIUU U e€ mpeacTtaBieHue B AuddepeHuuansHol Gopme. YpaBHeHUE
[Iyaccona u Marematnyeckasi HIOCTaHOBKA 3a7a4 3JIEKTPOCTATHKH.

15. IIpoBOAHUKH B JIEKTPUYECKOM IoJe. HanpseHHOCTh 3JEKTPUYECKOTO
NoJisi 'y TOBEPXHOCTM W BHYTPM MpPOBOAHMKA. Pacmpenenenue 3apszia 1o
ITIOBEPXHOCTH  IIPOBOJHMKA.  OJJNEKTPOEMKOCTb.  KoOHIeHcaTtopel.  OHeprus
3apsKEHHOTO KOHJIEHCATOopA.

16. [IvpnexkTpuku B JJIEKTPUYECKOM ITose. Bekrop mnosspu3anuu.
CBoOOnHBIE M  CBsA3aHHbIE 3apsAlpl. BeKTOp 3JIEKTpUYECKOW HMHIYKLUU.
TepmoauHaMuueckoe OnMCcaHue JUAJIEKTPUKOB. Jusnexrpuueckas
IIPOHUILIAEMOCTh M JUAJIEKTpUYECKas BOCIPUUMYHUBOCTH BellectBa. lloHsTHe o
TEH30p€ UAJIEKTPUUYECKON MPOHULIIAEMOCTH. JHEPIHsl JUAIEKTPUKA BO BHEIIHEM
ANEeKTpUUecKoM moJie. [IoHAepOMOTOpHBIE CHIIBI B 3JIEKTPUYECKOM TOJIE U METOABI
UX BblUHCIIEHUA. TeH30p HaTshHKeHUu MakcBera.

17. DnekTpoHHass Teopus MOJSPU3ALMNM TUAIIEKTPUKOB. JlokanpHOE moOJIE.
Henonspupie  mguonektpuku. Popmyna  Knaysmyca-Mocortu.  Ilossipabie
andJIeKTpuku. Oynkuus JlanxkeBeHa.

18. IIOCTOSIHHBIM DIEKTPUYECKUH TOK. YPaBHEHHE HENPEPBIBHOCTH.
YcnoBue — CTAllMOHAPHOCTH  TOKA.  OJIEKTPOCONPOTUBJIEHUE. Y eNbHas
AJIEKTPOIIPOBOIHOCTH BemiecTBa. Juddepennumanbuas dopma 3akona Oma. 3akoH
Jxoynsa-Jlenna u ero nuddepenimansuas popma. Cropornue cuibl. IJIC.

19. MarauTHoO€ 1oJie KBa3UCTAIMOHAPHBIX TOKOB. DJIEMEHTAPHBIN TOK U €ro
MAarHUTHBIA MOMEHT. JIMIIOJIbHBIA MArHUTHBIA MOMEHT TOKOB. MarHuTHoe mnoJie B
nuroasHoM nipuommkeHuu. Cuita Jlopenna. ddext Xoa.

20. MaruuTHO€ MoJje B CIUIOIIHON cpene. BeKTop HaMarHM4eHHOCTU U €ro

CBA3b C MOJICKYJIAPHBIMH TOKaMMH. BCKTOp HAMmpsO>KCHHOCTH MArHUTHOI'O I10JIA.



MarauTtHasi IpOHUIAEMOCTh U MArHUTHAsI BOCIIPUUMYUBOCTH BemlecTBa. [lonsTre
O TEH30p€ MAarHUTHOM IIPOHUIAEMOCTH. ['paHWYHBIE YCIIOBHUS ISl BEKTOPOB
HaIpPsSKEHHOCTH M MHAYKIIMHA MAarHUTHOTO MOJIA B KYCOYHO-OJHOPOIHOM CpeeE.

21. Marneruku. Knaccuduxamus marmetukoB. Kiaccuueckoe omucanue
nuamarHetusma. OObsicHeHue MapamarterusMma 1o JlamwxkeBeHy. ['mpomarauTHoe
OTHOILICHHE. DeppOMarHeTHUKH. JlomeHHas CTPYKTYypa. ['ucrepesuc
HaMarHu4MBaHusA. MarauTtHas aHu3oTponus. GeppoMarHeTusM - Kak CIEICTBHE
nercTBUs OOMEHHBIX cuil. TemmepaTypHas 3aBUCHUMOCTh HaMarHWUYEHHOCTH.
Touka Kropnu.

22. SlBmeHne SIEKTPOMATHUTHOW WMHAYKUMHU. 3aKOH 3JIEKTPOMAarHWTHOU
unaykiun @apages u ero QopmynupoBka B jauddepeHnuanbHon  popMme.
MarauTHasi 3Heprusi KOHTypa ¢ TOKOM. DHEPIrusi MAarHUTHOTO MOJIsl, €€ 00beMHas
IUIOTHOCTBh. DHEPIHsI MATHUTHOTI'O IOJISI B BELIECTBE.

23. MexaHu3Mbl 3JIEKTPONPOBOJHOCTH TBEpAbIX Tel. IIpoBOIHHKH.
OCHOBHBIE TIOJIOKEHHSI KJIACCUYECKOW DJIEKTPOHHOM TEOPHUH ITPOBOAUMOCTH
Hpyne-Jlopenna. IloHsaTHE O 30HHOW TEOPHUM TBEPIBIX TEJI. DHEPreTHUYECKHE
ypoBHU U ¢dopmupoBaHue sHepretuyeckux 30H. [Ipunnun Ilaymu. Crartuctuka
®epmu-/lupaxa. OcobenHoctu 30HHOMN CTPYKTYPBI JIADJIEKTPUKOB,
MTOJYIIPOBOAHUKOB U METAJIIOB.

24. OCHOBBI KBAaHTOBOM TEOpPUM TBEpAOro tena. Monaenu TBEPAOTO Tena.
[IpencraBnenne o kBazuuactunax. MOHOHBI. DKCHUTOHBI. DIEKTPOH-(HOHOHHBIN
raMuibToHMaH. CBepXIpoBOAUMOCTh. OCHOBHBIE CBOMCTBA CBEPXIPOBOIHHUKOB.
Oddext MeiicHepa, KpUTHYECKOE MarHUTHOE MoJje. B3zaumoneicTBue 4acTuil ¢
KPUCTAJUIMYECKON pemeTkou. [1onspoH.

25. VYpaBHeHus MakcBemna. OJIEKTPOMATHUTHOE TMOJIe. Y PaBHEHUS
MakcBemia kak 00O0OIIEHUE SKCIEPUMEHTAIBHBIX JTAHHBIX. DJIEKTPOMArHUTHHIC
BOJIHBI B BAKyyMe€. DJIEKTPUYECKOE AUIOJIBbHOE U3TyYEHHE.

26. Ilmockue DIIEKTPOMAarHUTHBIE BOJIHBI B IPO3PAYHOM  BELIECTBE.
BonnoBoe ypaBHeHue. CKOpoCcTb CBE€Ta B OJHOPOJHBIX  H30TPOIHBIX

JAUDJICKTPHUKAX. I[InoTHOCTH OHCPIruu U UMITYJIbCAa DJICKTPOMAariHuTHBIX BOJIH.



27. SIBnenue unreppepenunu. MHTeppepeHns MOHOXpOMATUYECKUX BOJIH.
[Tomy4yenne mHTEPPEPEHIIMOHHBIX KapTUH JIEJICHUEM BOJHOBOTO (ppoHTa (METOT
Onra) u pgenennem ammumryasl (Meron Openens). Ilonarue o @Dypwe-
criekTpockonuu. [IpocTpaHCTBEHHAs] KOTEPEHTHOCTS.

28. SBnenme  nudpakumu. Ilpunnun  [rolirenca-dpenens,  ero
WHTETpajbHas 3alliCb W TpakToBKa. 3akoHbl DpeHend. 30HHbBIE IUIACTUHKH.
Crupans Koparo. Ilonsitue o teopum mudpakumu Kupxroda. I[Ipubmmxenue
Openenss u  npubmmxenue @DpayHrodepa. AMmMTyaHbIE U (pa3oBbIe
TU(PpaKIMOHHBIE PEIIETKH.

29. Jlucriepcusi TUDIECKTPUUYECKONM MPOHUIAEMOCTH. DU3NYECKUN CMBICIT
KOMIUIEKCHON AM3JIEKTpUuUeckor nmponunaeMoctu. @opmyna Kpamepca-Kponwura.
[IpoctpancTBenHas aucnepcus. Knaccuueckass 3I€KTpOHHAs TEOPUS THUCIEPCHH.
da3oBast U IpylIoBas CKOPOCTH, UX COOTHOIIEHUE. HopmanbHas M aHOMasbHas
aucriepcust mokasarens npenomsieHus. llormomenue cBera. 3akoH byrepa-
JlamOepra-bepa. OcobeHHOCTH pacnpocTpaHeHUsl cBeTa B MeTaiiax. OTpaxeHue
CBETA ITIOBEPXHOCTHIO METAJLIA.

30. Ilonspuzauus cera. [lomgpuzamnuss ecTteCTBEHHOTO cBeTa. ONTUYECKHUE
ABJICHHWS] Ha TpaHUIE pasjesia U30TPONHBIX AUANEKTpUKOB. [lomspusanus
OTPAXXEHHOW W TMPEIIOMIIEHHOM BOJIH. Yron bprocrepa. PacnpocrpaHenus
CBETOBBIX BOJIH B aHM30TPOIHBIX cpeaax. OIHOOCHBIE U ABYXOCHBIE KPHUCTAJLIBI.
JIBoitHOE TydenpenomMiieHue cBeTa. AHU30TPONUS ONTUUYECKUX CBOMCTB.

31. Onrtuueckoe wu3nyuenne. Kiaccuueckas MoJelb —3aTyXarollero
JTUTIONBHOTO ocmuisaTopa. JlopeHiieBa ¢gopma W IIMpPUHA JIMHUM HW3JIyYEHUS.
TennoBoe w3nmyuenue. U3zmyuarenpHas ¥ MOTJIONIATENIbHAsT  CIIOCOOHOCTH
BEILECTBA, X COOTHOIIeHHe. Moaenb abcomtoTHO yepHoro tena. 3akoH Credana-
bonwsimana, hopmyna cmemnenus Buna. ®opmyna Panes - [[xunca. CriektpanbHas
IJIOTHOCTh 3HEPTMHA PABHOBECHOTO JJIEKTPOMAarHUTHOTO u3inydeHus. Popmyiia
ITmanka.

32. W3nydeHue cBeTa aToMaMu W MoJieKyJlamu. Mojenb JByXypOBHEBOU

CHUCTCMBI. BBaHMO,Z[efICTBPIGI HBYXYPOBHCBOﬁ CHUCTCMbI C U3JTYYCHUCM: CIIOHTAHHBIC
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U BBIHYXXJeHHbIe mepexonsl. Koapdummentsr OitHmTeiiHa. MHOroypoBHEBbBIE
cucteMbl. Pe3oHaHCHOE yCHIIeHME CBE€Ta INpPU HMHBEPCHOW 3aCEICHHOCTHU
HPHEPreTUYecKux YypoBHEH. Jlazepbl - yCTpOHCTBO M MNPUHUUI PAOOTHI
[IponosbHBIE U NTONIEPEYHBIE MOJIBI.

33. Jdyanu3m siIBIIEHUI MUKpPOMHpPA. JJUCKPETHBIE CBOMCTBA BOJIH, BOJIHOBBIE
CBOMCTBa 4YacTull. PaBHOBECHOE »JJIEKTPOMArHUTHOE HW3IYYEHHE B TMOJOCTH.
KBantet  m3nmyuenus.  @Dopmyna  Ilmanka.  dortosdpdext.  Paccesnue
AJIIEKTPOMArHUTHOTO W3JIydeHHs Ha CBOOOAHBIX 3apsgax. Dddext KommroHa.
TopMO3HOE PEHTTEHOBCKOE H3IydeHHe. BosiHOBBIE cBoOMCTBa 4acTHUll. OTMBITHI
HeBuccona-/lxxepmepa u  Tomcona. Bomuer ne  bpoinnsa.  IlpuHnwmn
HEOIIPEACIIEHHOCTH.

34. OcHOBBI KBaHTOBOW MexaHUMKH. KBaHTOBas cHCTEMa, €€ COCTOSHHE,
u3MepsieMble napamerpsl. JIuMHelHble omepartopbl U HaOmogaemble. BoiHoBas
¢ynkius, ee cBoiictBa. YpaBHenue Illpegunrepa. CraumoHapHble |
HECTALIMOHAPHBIE COCTOSAHMS. [ITOTHOCTH BEPOATHOCTH WM IUIOTHOCTH ITOTOKA
BeposiTHOCTHU. 10

35. OpHOd2meKTpOHHBIA aToOM. YpaBHeHue lllpenuHrepa ¢ LEHTpaIbHO-
CUMMETPUYHBIM IOTEHUHAJIOM. PanuanpbHOoe ypaBHEHUE. YPOBHM DHEPIUHU.
KBantoBble uncna. ATOM BOAOpoAa. YPOBHM SHEPrUM W BOJHOBBIE (DYHKLIHU
CTal[MOHAPHBIX COCTOSTHUU. BBIpoXkIaeHHEe ypoBHEW MO OpOUTaTLHOMY MOMEHTY.
OpOuTtanbHblii ~ MEXaHMYECKHMH M  MAarHUTHBII ~ MOMEHTBI  JJIEKTPOHA.
OKCIEpUMEHTAIBHOE OINPENEIICHHE MarHUTHBIX MOMEHTOB. OmnwiT IlTepHa u
['epnaxa. Criun a5ekTpoHa. CoOCTBEHHBIM MArHUTHBIM MOMEHT JICKTPOHA.

36. MmuoroanekTponHble  atroMbl.  OOmuMe  TPUHIUIIBI  ONKUCAHUS
MHOT'03JICKTPOHHOTO aroMa. OIHO3JIEKTPOHHOE COCTOSIHUE. ATOMHBIE O00JI0UKHU U
noja o6osouku. Mogens atoma Tomaca-®epmu U CaMOCOTIIACOBAHHOE TTOJIE aTOMA.
OnexTpoHHass  KoHburypamus. BoiHOBbIE  (QyHKIIMKM  KOHPUTYpaAlUd  C
onpeneneHHbIM cnuHOM. TepMm. ToHKas cTpykrypa tepma. lIpaBuino nHTEpBAIOB

Jlange. CriiH M MarHUTHBIM MOMEHT HYKJIOHOB U siipa. CBEpXTOHKasi CTPYKTypa
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aTOMHBIN criekTpoB. M3oTonnueckue r¢dektsl B atomax. [leproauueckas cucrema
snemeHToB. [IpaBuno Xynaa. OCHOBHBIE TEPMbI aTOMOB.

37. AToM BO BHEIIHEM ToJjie. ATOM B MarHUTHOM ToJie. Cinaboe U CUIIbHOE
nose. Dakrop Jlanme. Oddexter 3eemana wu I[lamena-baka. naeKkTpoHHBIN
napamMarHuTHbeI  pe3oHaHc (OIIP). Atom B snexkrtpudyeckom mnoje. Iddext
[IITapka.

38. Xwumuueckass CBs3b, MOJEKYNbl. AnnabaTHueckoe NpHUOIIKEHHUE.
Mounekynma Bomopoma. Teopust ['antnepa-JlongoHa. XumMudeckas  CBS3b.
KoBanentHas u noHHas cBsizu. BanmeHtHoCTh. HacklleHne XMMHYECKHX CBSI3EM.
Monekynsipaas opObutans. OOmMe NOpeAcTaBiIeHUs O KojedaTeJabHOM U
BpaIllaTEJIbHOM JBUKEHUU SiAEp B MosieKynaX. CIEeKTphl ABYXAaTOMHBIX MOJIEKYIL.
[IpaBusno otOopa aJsl NEKTPOMArHUTHBIX IEPEXOO0B B IByXaTOMHBIX MOJIEKYJIaX.
[Tpununn @panka-Konaona.

39. OcHOBBI KBaHTOBOW TEOpPUHM TBEPAOro Teya. Mozenn TBEPIOTO Tena.
CocrosiHME DJIEKTPOHOB B KPUCTALNIMYECKOW pemeTrke. 30HBl  bpuiuiosHa,
sHepreTuyeckue 30Hbl. [Ipumecn m npumecHeie ypoBHU. [ledekTsl. CTaTUCTHKA
HOocuTenen 3apsana. HepaBHOBeCHblE BIEKTpOHBI M AbIpku. [IpoBommmoctn un
KMHETUYECKUE CBOMCTBA IUAIJIEKTPUKOB, METAJIOB U MOJTYIPOBOIHUKOB.

40. IlpeacraBieHue O KBa3MYacTHIAX. AKYCTUYECKHE W ONTHUYECKHUE
(GoHOHBI, MIa3MOHbI, 3KCUTOHBI Dpenkens u Banwe. Kongencauus 0030HOB.
OnexTpoH-POHOHHBIN TaMmmwibTOHUMAH. CBepXmpoBoaAUMOCTh, Mozenb bKIII.
CBepxrekydecTs. BzanMmoelicTBrE CBETa C KPUCTATUIMYECKON PEMIETKOM.

41. UneanpHBIE CUCTEMBI B CTaTUCTHUECKOM MexaHuke. Cratmcrtuka bose-
OiinmreitHa u cratuctuka ®epmu-Jupaka. [lepexon k KiacCUHYeCKOl CTaTUCTHKE
bonpumana. ®depmu-ra3 Opu HU3KUX TeMIeEpaTypax. OJEKTPOHHBIA Ta3 B
MeTauiax. PensTUBUCTCKUIT  BBIpOXKACHHBIA  (pepmu-ra3. DOTOHHBINH Ta3.
KBaHTOBasi Teopusi TEMIOEMKOCTH MHOTOATOMHOIO HJCAIBHOTO raza C Y4eToM
BHYTPEHHHUX MOJICKYJISIPHBIX JIBUKECHUH.

42. @uznyeckas KUHETUKA. MUKpPOCKOIMYECKOE COCTOSIHUE CHUCTEMBI

MHOTHX YaCTHUI[ B KBAHTOBOM M KJIACCUYECKOM Teopusx. Teopema JlmyBwuis u
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ypaBHeHue JInyBuiis uis kiaccuueckod (yHKuuu pacnpeneienus. llemouka
ypaBHeHuir boromob6oBa ansi  HEpaBHOBECHBIX (PYHKIMIA  pacmpeeieHHUs.
[TpubnukeHne caMocoriacoBaHHOTO MoJIs, ypaBHeHue Biacosa.

43. CpoiicTBa atoMHBIX sifep. OmbiT Pesepdopna. Macca u sHEprus CBs3H
anpa. CTaOuibHbIC U PAAMOAKTUBHBIC sipa. KBaHTOBBIE XapaKTEPUCTUKHU SIIEPHBIX
coctossHui. Cnoun sgapa. Cratudeckue MyJIbTUIIOIBHBIE MOMEHTHI  SIIED.
PamnoaktuBHOCTB. 3aK0H pagnoakTUBHOTO pacnana. Iddext Meccbayapa.

44. HykJOH - HYKJIOHHO€ B3aWMOJICVCTBUE U CBOWCTBA SIEPHBIX CHIIL.
Cucrema 1ByXx HYKIOHOB. HyKIOH - HykiIoHHOe paccesHue. CrnuHOBas
3aBUCHMOCTb SIIEPHBIX CWI. TEH30pHBIM XapakTep SAECPHBIX CWI. 3apsaoBas
HE3aBUCUMOCTh siIepHbIX cuil. M3ocnuH. OOMEHHBIH XapakTep SACPHBIX CHIL
Mopenun atomubIX sgep. Puszndeckoe OOOCHOBAHHE OO0OJOYEUHON MOJEIH.
OpHOYacTUYHBIE COCTOSIHUS B siZIEpHOM ToTeHIane. O0o01eHHas MOIeIb JIpa.

45. Yactumpsl u B3aumojedcTBus. Yerblpe THna ¢GyHIAMEHTAIbHBIX
B3auMOJiecTBUH. OCHOBHBIE XapakTepucTuku yactull. Knaccudukanus gactui.
DNeKTpOMarHuTHbIE B3auMOAEHCTBUSI. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHOTO
B3aMOJIENCTBHS.

46. CunbHple W crnabble B3ammopeicTBus. Kiaccubukaius aapoHOB.
CrpaHHOCTH M JIpyrH€ aJApOHHBIE KBaHTOBble uucia. Kapku. [TIOOHBL.
[Torenmuan cuabHoro B3amMozeicTBug. CnalOble B3amMopaencTBusd. OCHOBHEBIE
XapaKTEePUCTHKU  cIaboro B3auMojehcTBua. HeWTpuHo W  aHTUHEUTPHUHO.

OOBeauHEeHNE IEKTPOMArHUTHBIX U CIa0BIX B3aUMOJICHCTBU.
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4. HepequL BOIIPOCOB K BCTYIIUTC/IbHBIM UCIIBITAHUAM

1. Crartuctuyeckuid MNOAXOJ K ONUCAHUIO MOJIEKYJISIPHBIX SIBJICHHM.
Craructuyeckre 3aKOHOMEPHOCTH M ONUCAHUE CUCTEMbI MHOTUX YaCTHIL.

2. Mogenps uaeanpHOrO raza. MonekynspHas TEOpHs NABIEHUS UACATbHOIO
raza. YpaBHEHUE COCTOSHHUS UICAIBHOTIO Ta3a.

3. Cratuctuka wuAcalbHOTO Tasza. PacmpeneneHue MOJIEKyn rasza Io
CKOPOCTSIM.

4. bpoyHOBcKoe BMKeHHE. JlnmuHa cBOOOgHOrO mpodera. Xapakrep
NBIKeHUs  OpoyHoBckux  4actuil. Croxactuueckue  auddepeHIuanbHbe
YpaBHEHHUSL.

5. TepmoauHaMUYECKUN MOAXOJ K OIMCAHUIO MOJIEKYJISIPHBIX SIBJICHUM.
TepmonuHamuueckne mapamMerpbl. TepmoauHamuyeckue cuctembl. [lonsitue
TEPMOJNHAMUYECKOTO PABHOBECHS.

6. TemmoemkocTp  cuctembl.  TeIOEMKOCTh  HMAEAIBHOIO  rasa.
Kiaccudeckast Teopusi TEIIOEMKOCTH TBEPAbIX Ten. 3akoH [lronmonra u Iltm.
KBaHTOBasi TEOpHUS TEMIOEMKOCTH C YYE€TOM BHYTPEHHUX JABUKECHHUI.

7. IlepBoe u BTOpOe Hauana TepMmoauHamMuku. Juddepennmansuas popma
nepBoro Hayana. @opmynupoBka Knaysmyca u Tomcona (KenbBHHA) BTOpPOTO
Hayaja TEpMOJIUHAMUKH.

8. PeanpHBIE Ta3pl U )KUAKOCTH. HenpgeaapbHBIN KiIacCHYECKUH OHOATOMHBIHN
ra3. PeanbnHbie ra3el. YpaBHeHue Ban-aep-Baansca. Ilorenuuman Jlennapna-
Jl>xoHca.

9. TepmoaMHamMH4YeCKHE TOTEHLMAIbl. MeTol TepMOJIMHAMUYECKHUX
MOTEHIAJIOB.

10. TBepabie Tena. Kpucramnmueckue u amopdHbie cocTossHus. Kpuctaisl.

11. ®azoBbie mepexoAbl MepBOro MU Broporo poaa. Teopus (a3zoBbIX
MEPEXO0/I0B U KPUTUUYECKUX SIBJICHUMN. Y CIOBUS XUMHYECKOTO PABHOBECHSI.

12. SBnenus nepenoca. duddysus: 3akon Puka. BHyTpeHHee TpeHue:
3akoH Hrrotona-Crokca. TemmonpoBoaHOCTh: 3akoH Dyphe. SBleHNE nepeHoca B

rasax.
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13. Dnexkrpocrarnueckoe moiie. BEKTOp HaNpsKEHHOCTU 3JIEKTPUYECKOIrO
IOJISL X €70 CBSI3b C MOTEHIUAIOM.

14. IToTeHUMANBHOCTD 3NIEKTpOcTaTUYECKOro nojs. [lorennman. YpaBHeHue
[Iyaccona u MaremMaTuyeckasi IOCTaHOBKA 3a7a4 3JIEKTPOCTATHKH.

15. TIpoBOAHMKH B DJIEKTPUUYECKOM IIOJE. DIEKTPOEMKOCThb. JHEPIUs
3apsHKEHHOTO KOHJIEHCATOopa.

16. JIudmekTpuku B 3JIEKTPUYECKOM Tojie. BeKTop 3ieKTpuyecKon
WHIYKIWH. Jusnexktpruueckas MIPOHUIIAEMOCTb " JIUBJIEKTpUYECKas
BOCIIPUMMYMBOCTH BellecTBa. [[OHAEpOMOTOpPHBIE CHIIBI B 3JIEKTPUYECKOM II0JIE U
METO/IbI UX BHIYUCIICHUSI.

17. DOnextpoHHas Teopus MOJAPU3ALMUA IUAIIEKTPUKOB. HenonspHbie
nuaiektpuku. @opmyna Kitaysnyca-MocoTTtu. [lomsapHbie TUAIEKTPUKHA.

18. TIoCTOSIHHBIN BNEKTPUUYECKUN TOK. YCJIOBHUE CTALMOHAPHOCTH TOKA.
Hudbdepenuuansuas popma 3akona Oma.

19. MarauTHO€E 10JIE KBa3UCTAIMOHAPHBIX TOKOB. DJIEMEHTAPHBIN TOK U €TO
MAarHUTHBIA MOMEHT. JIMIIOJIbHBIA MArHUTHBIA MOMEHT TOKOB. MarHuTHoe noJie B
JUTIOJIBHOM TTPUOJINKEHUU.

20. MarauTHO€ 1oJIe B CIUIOIIHOW cpene. BeKkTop HaMarHW4eHHOCTH U €T0
CBSI3b C MOJICKYJSIDPHBIMM TOKaMd. [’ paHMuYHbIE YCIOBUSL JJISI BEKTOPOB
HaIMpPsHKEHHOCTH M MHAYKIIMM MAarHUTHOTO TOJII B KyCOYHO-OJIHOPOJHOU cpenie.
21. Marneruku. Krnaccudpukammss marnetukoB. Kiaccudeckoe omnucaHue
nuamarHetuzma. O0bsicHeHue napamarHeTusma no Jlamkeseny. @eppomMaraeTusm
- KaK CIeACTBUE AeUCTBUSI OOMEHHBIX CHIL

22. SIBneHWE HNEKTPOMArHUTHOM HWHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykun dapanesu ero popMynupoBka B quddepennraibion popme. DHEprus
MarHuTHOTO MOJs, €€ 00beMHAas MIOTHOCTb.

23. MexaHu3Mbl 3JIEKTPOIPOBOJHOCTH TBEPIbIX Tel. OCHOBHBIE MOJTOXKEHUS
KJIACCUYECKOM  DJIEKTPOHHOM  Teopur  mpoBoauMoctu  pyne-Jlopenua.

Oco0eHHOCTH 30HHON CTPYKTYPBI TUAIEKTPUKOB, TOTYIIPOBOJHIUKOB U METAJIOB.
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24. OCHOBBI KBaHTOBOW TEOpUHU TBEPAOrO Tejsa. Moaenu TBEpAOro Tena.
[IpencraBienne 0 KBazu4yacTUlaXx. B3anmonencTBre 4acTUll ¢ KPUCTAIIMYECKOU
pEIIETKOM.

25. VYpaBHeHus MakcBemia. OJIEKTPOMarHUTHOE TOJ€. Y pPaBHEHHS
MakcBeia kak 000011IeHHEe SKCTIEPUMEHTAIBHBIX TAHHBIX.

26. Ilimockue HSIIEKTPOMAarHUTHBIE BOJIHBI B IPO3PAYHOM  BELIECTBE.
BomHoBOE ypaBHeHME. [[TOTHOCTB Y3HEPTUH U UMITYJIECA DJIEKTPOMATHUTHBIX BOJIH.
Bekrop Ymosa-lloviHTHHTA.

27. SBnenue unreppepenuun. NurepdhepeHuuIMOHOXPOMATUYECKUX BOJIH.
[lonsatne 0 Pypbe-CIEKTPOCKOIHUH.

28. SBnenue nudpakuuu. [Mpunmun [Noiirenca-Openens. [Ipubmmkenue
Openenss u  npubmmwxenue @payHrodepa. AMIIMTYIHbIE H  (pa3oBbIe
Tu(hPaKIIMOHHBIE PEIIETKH.

29. Jlucriepcusi TUDJICKTPUUECKONM MPOHUIIAEMOCTH. DU3NUYECKUN CMBICI
KOMIUJIEKCHOM JAUAJIEKTPUYECKON MpoHUIIaeMOCTH. [IpocTpaHcTBEHHAs qUCTIEPCHUS.
Kitaccuueckast 3JIEKTpOHHAs! TEOPUsI IUCTIEPCUU.

30. Ionspuzauus csera. [lomgpuzanust €eCTeCTBEHHOro cBeTa. ONTUYECKUE
ABJICHUS Ha TPAaHMLE pasfena H30TPONHBIX IJUAIEKTPUKOB. Yroa bprocrepa.
PacnipocTpaHeHHsT CBETOBBIX BOJH B aHHM30TPONHBIX Ccpeaax. AHHU30TPONUS
ONTHUYECKUX CBOMCTB.

31. Ontuueckoe wu3myueHue. Kiaccuyueckas MoJellb 3aTyXarolIero
JUTIOJIBHOTO oclWUIsiTopa. TemnoBoe u3nydeHue. Mojeiab aOCOIIOTHO YEepHOTO
tena. 3akoH Ctedana-bonbimana, popmyna cmemenus: Buna. ®opmyna I[lnanka.

32. WznyyeHne cBeTra aTOMamMM M MOJIEKyJaMH. MoJenp JIBYXypOBHEBOU
CUCTEMBI. B3auMOIENCTBHUE IBYXYPOBHEBOU CUCTEMBI C U3JIyYEHUEM: CIIOHTAHHBIE
Y BBIHYXKJCHHBIE TIEPEX0Abl. MHOTOYpPOBHEBBIE CHCTEMBI.

33. lyanusm siBieHUid MUKpomupa. [[ucKkpeTHble CBOCTBA BOJIH, BOJHOBbBIC

CBOMCTBA YacCTHII.
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34. OcHOBBI KBAaHTOBOWl MeXaHMKH. KBaHTOBas CHCTEMa, €€ COCTOSHHC,
u3MepsieMble TapaMmeTphl. BomHoBas (QyHKIuS, ee CBOWCTBA. YpaBHEHHUE
[Ipenunrepa.

35. Opno3nekTpoHHBIA atoM. YpaBHeHue IllpenuHrepa ¢ LEHTpaIbHO
CUMMETPUYHBIM  MOTeHIMaioM. PanuanpHoe  ypaBHeHue. OpOUTaNbHBIN
MEXaHUYECKUI M MAarHUTHBIM MOMEHTHI 3yiekTpoHa. OmnbiT ItepHa u I'epnaxa.
CoOCTBEHHBII1 MATHUTHBIA MOMEHT JJIEKTPOHA.

36. MmuorosnekTpoHHble  atroMbl.  OOmMe  TPUHIUIB  OMUCAHUSA
MHOT'03JIEKTPOHHOTO atoMa. OTHOAJIEKTPOHHOE COCTOSIHUE. ATOMHBIE OO0JI0UKHU U
nono6osouku. Tepm. Tonkast cTpykrypa Tepma. OCHOBHBIE TEPMBI aTOMOB.

37. AToMm BO BHENIHEM MOJie. ATOM B MarHUTHOM Tosie. DddexTsl 3eeMana
u Ilamena-baka. OnexrpoHHsliinapamMarauTHeli pe3oHanc (DIIP). Artom B
IIEKTPUYECKOM II0JIE.

38. Xwumuueckas CBs3b, MOJIEKYJbl. AauadaTH4ecKoe MpHUOIMKEHUE.
Teopusa Tantnepa-Jlongona. KoBaneHTHass uW  WOHHas CBA3U. CHEKTpHI
JByXaTOMHBIX MouiekyJ. [IpaBuio orGopa ansi 3J€KTPOMArHUTHBIX NEPEXOJ0B B
JIBYXaTOMHBIX MOJIEKYJIaX.

39. OcHOBBI KBaHTOBOW TEOpHUH TBEPIOTO Teia. Moaenum TBEpAOro Tena.
CocTostHME D3IJIEKTPOHOB B KPUCTAIMYECKOM pemerke. 30HBI  bpuinitosHa,
HHEPreTUYECKUE 30HbI

40. IlpeacraBieHue O KBa3MYaACTHIAX. AKYCTUYECKHME W ONTHUYECKHUE
(G oHOHBI, T1a3MOHBI, SKCUTOHBI Ppenkens U Banbe. CBepXNpoOBOANMOCTb, MOJENb
BKIII. CepxTeKyuecTb.

41. UneanpHble CUCTEMBI B cTaTHUCTHYECKOM MexaHuke. Cratuctuka bose-
OuHmrTeiiHa u  cratuctuka @epmu-upaka. 42. @usnueckas KUHETHKA.
MUKpPOCKOITMYECKOE COCTOSIHUE CHCTEMBl MHOTMX 4YacTUL B KBaHTOBOM U
KJIACCUYECKOU TEOPUSX.

43. CpoiicTBa aTomMHbIX sifep. OnbIT Pesepdopaa. Macca u sHeprusi cBa3u
aapa. CraOuibHBIE W paAMoOaKkTUBHbIE siapa PagmoakTuBHOCTH. 3aKoH

PadIOAKTHUBHOTO paciiaaa.
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44. HyxknoH - HYKJIOHHO€ B3aUMOJECHCTBHE U CBOICTBA SIAEPHBIX CHIIL.
CnuHoOBas 3aBUCUMOCTD SIJICPHBIX CUJI. 3apsioBas HE3aBUCHUMOCTH SIICPHBIX CHIL
OOMEHHBIN XapakTep sSICpHBIX CHI. MoJiesT aTOMHBIX SAEp.

45. Yactunpsl u B3auMmojaeicTBUsA. YeTslpe THUMa (PyHIAMEHTAIBHBIX
B3anMo/ielicTBUH. OCHOBHBIC XapaKTepUCTHKU yacTull. Knaccudukamms qacTuil.

46. CunbHple W cnabble B3ammopeicTBus. Kiaccudbukaiums aapoHOB.
ITorennuan cuabHOrO B3anmopaercTBusa. Ciadbie B3aumoaehcTBusa. O0neIMHEHHE
AIIEKTPOMArHUTHBIX M CJIA0BIX B3aMMOICHCTBUIA.

47. XKunkoe cocrossHue. Tunel xuakocren. KBasukpucrammmyeckas MOJIEIb
SL.N. ®penkens. Monens bepnana

48. Komnouanele gucnepcuu. KomowaHas dYacTuiia B KUJIKOCTH.

VYpaBHenue JiiHiuTeHA. Pa30BbIe AUarpaMMbl KOJIJIOUIO0B
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5. PekoMenayeMas qureparypa

OcHoBHas TuTEpaTypa

1. CuByxun J.B. OO6mmit kypc ¢usuku. T.2. Tepmoaunamuka u
MosekyssipHas pusuka. M.:dusmatiurt, 2014.

2. MatBeeB A.H. Monekymnsapuas pusuka. CII6.: Jlans, 2009.

3. Cuyxun [1.B. O6mmii kypc puzuku. T.3. M.: ®uzmariur MOTHU, 2014.

4. CasembeB W.B., Kypc ob6meti ¢usuku, Tom 3. KBanToBas omnTuka.
Atomuast ¢Qusuka. Dusmka TBepmoro Ttena. Dusznka aTroMHOrO supa U
anemMeHTapHbIX yactuil. 9-e¢ u3a. CII6.: Jlans, 2011.

5. CuByxuHn J1.B. O0uuii kype pusuku. T.4. Ontuka. M.: ®uszmatiur, 2014.
6. CuByxun [.B., O6mmii kypc ¢usuxu. Tom 5. ATomHas u siaepHas ¢usuka. 13 .
3. M.: ®uszmaraur, 2014.

7. MatBeeB A.H. Atomuas ¢usuka. 1U3x. 2-e. CII6.: Jlans, 2009.

8. Kanutonos .M. BBenenne B ¢pusuky siapa v yactuil. M.: OU3MATIUT,
2010.

JlonoiHMTE IbHAA JTUTEPATypa

1. CaBenveB U.B. Kypc o6mieit ¢usuku. T.1. Mexanuka. MonexynspHas
¢usuka. 10-e uzn. CII6.: Jlans, 2008.

2. Tenecuun B.P. Monexynspuas ¢puszuka. CI16.: Jlans, 2009.

3. CasenbeB U.B. Kypc o6mieit puszuku. T.2. M.: KnoPyc, 2009

4. Tapcenn 3. DIEKTpUYECTBO U MArHeTu3M. YueOHoe mocobue. 3-e u3.l.
CIIO.: JIanb, 2005.

5. AxmanoB C.A., Hukutun C.}JO. ®usnueckas ontuka. M.: MI'Y, 2004,

6. Ix. bnelikmop, ®usuka TBepaoro tena. M.: Mup, 1988.
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