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Marucrpatypsl 01.04.07 «®Pu3uka KOHIEHCHPOBAHHOIO COCTOS HUSD)



1. llosicHHTe/ILHAA 3AMHCKA

Berynurenbasie  ucnbsiTaHuss  no  HanpasieHutro  03.04.02 ®wuswmka,
Marucrepckas mnporpamMmma «@u3uka KOHICHCUPOBAHHOTO COCTOSIHUS» (o4Has H
0YHO-3a09Hast (opma OOy4YeHHUsS) NPOBOMATCS IJIA JIWL, JKEIAIOMIUX OCBOMTH
nporpaMMmy IMOJATOTOBKM  Marucrtpa Mo JaHHOMY  HarpabieHuro. Llenb
BCTYNHUTE/IbHBIX  HCIBITAHUNW  3aKIIO4YaeTcs B ONpedeSieHUM  YPOBHS
NPOMECCHOHAIBHON  KOMIETEHTHOCTH M TOTOBHOCTH  TMOCTYMAIOUIUX B
MarucTpatypy K OCBOEHMIO IPOTrpaMmbl MOATOTOBKH Maructpa B 00J1acTu (PU3UKU
aTMOC(eppl U OKOJO03eMHOI0 KOCMHYECKOro npocTpaHcTBa. Jluua, skenaromiue
OCBOUTH IPOrpaMMy [10IN0TOBKH MArucTpa, A0JKHbl UMETh BbICIIee o0pa3oBaHHe

OMpeJe/IEeHHOH CTYIE€HH, T[OATBEPK/IEHHOE JIOKYMEHTOM TIOCYJapCTBEHHOIO

oOpasua. Jluua, mMmerolMe JUIIOM O BbICIIEM 00pa30BaHHH, 3a4MCIAIOTCA Ha
MporpaMmy MarucTepCcKkod [MOJAIOTOBKM Ha KOHKYPCHOH OCHOBe. YCI0OBHS
KOHKYpCHOTO  0TOOpa ONpenenistoTcs BY30M Ha OCHOBe  (eaepaibHOro
FOCYZAapCTBEHHOTO 00pa3oBaTeIbHOMO CTaHAapTa BBICIHIETO O0pPa30BAHMS  TIO
JTAHHOMY HaNpaBJIeHWIO MOATNOTOBKH. BCTynuTenbHBIE UCIIBITAHUS TTPOBOJISTCS B
GopMe  KOMIIJIEKCHOTO  BCTYMHUTENBHOTO  MEXKIMCLUIUIMHAPHOTO  3K3aMEHA.
AOHTypHEHTaM HEOOXOOMMO TMOKa3aTh 3HAHHWE OCHOBHLIX YUeHHil, TeOpHH u
KOHLENLMH HAYKH:

— HMETb CUCTEMHOE MpeACTaBIeHHE O CTPYKTYpPaX U TEHASHUHSIX Pa3BUTUS
(PU3UUYECKUX HAYK;

— INOHUMATh CYLIHOCTb, COLMANIBHYIO 3HAYUMOCTh U OCHOBHBIE MPOOJIEMBI
(GUBHKU;

— 3HaTb TEOPETHUYECKHE OCHOBbI M 3aKOHOMEPHOCTH IIPOTEKAHUS
(pU3UYECKHX TTPOLECCOB;

— YMeTb BBIABJIATH NpoOIeMbl (U3UUECKOr0 Xapakrepa IIPpH aHajlu3e
KOHKPETHBIX CHUTYalHH, [pemiarath CcrnocoObl WX pemends W OLeHUBATh
OKUIAaeMBbI€ Pe3VYJIbTAThI;

— BJAICTh CICUMAIBHON MPO(ECCUOHATBHON TEePMHUHOJIOTHEH W JIEKCUKOM

CIHCLHHUAJIBHOCTH,



— BJIdA€Thb OCHOBHBIMH METO/1aMH O6PH6OTKH, CHCTCMATHU3AlIHH H dHAJIHN34d

(GU3UYCCKUX JJaHHBIX.

3agauu MarucTEePCKOM MOArOTOBKH:

- TIPH TIOATOTOBKE MATrHUCTPOB OPUEHTHPOBATHLCSA HaA pelleHHe KOHKPETHBIX
Hay4YHO-MPOU3BOICTBEHHBIX 3a/ay;

- OpPraHU30BbIBATh NPOU3BOACTBEHHO-3HAYMMYIO [PAKTHUKY, IIPUBJIEKAs K €
MPOBEACHUID  PYKOBOJAMTENEeH M BeAYLUMX  COTPYJHHUKOB  MPO(MHUIbHBIX
NpeAnpUATUIA U OpraHu3alHii;

- TOTOBUTh MAarucTpa «Ha OIlepeKeHue», ¢ yueToOM IepCIeKTUBbl Pa3BUTHS
[MPOU3BOJACTBA; - CTPEMMUTLCS TIPH TOJIFOTOBKE Marucrpa OpPMEHTHPOBAThLCS Ha
YPOBEHb IIPOU3BO/ICTBA B CTpaHax EBporibl;

- IIOJITOTOBUTH  NPO(MECCUOHAIOB  JUIS  YCHEUIHOW  Kapbhepbl B
MEIKYHApOIHbIX U POCCUHUCKUX KOMITAHUX, a TAK)KE HAyIHO-MCCIIe0BaATEIbCKO
NeSTeTbHOCTH.

[lepcriekTUBLI pa3BUTHSA MAarucTEPCKOH MOATOTOBKH:

- CETEeBOE B3aWMOJEHCTBUE C BEAYIIMMH BY3aMH CTPAHBI;

- pa3BUTHE aKaleMH4YeCKOH MOOUIbHOCTH MaructpanToB u I111C.

Maructp mo narnpasieHuto moarotoBku 03.04.02 ®dusuka MoxkeT OBITH
MOArOTOBJIEH K pELIeHUK MOpOoMEecCHOHANIbHBIX 3a7a4 B COOTBETCTBUH C
NpOMUILHON  HAmpaBlIEHHOCTbID  MAarMcTepCKoil  mporpaMMbl W BHIAMH

[po(heCCUOHANTBHON AeATENBEHOCTH:
® Hay4yHO-UCCJIEI0BATENIbCKAA,
® [1eJIaroruvyeckKas.
Beimyckuuku HanpaBieHus 03.04.02 dDusuka HMMEIOT BO3MOXKHOCTD

POJOJDKUTL CBO€ OOy4YeHHE B aclUpaHType YHHUBEPCUTETA TI0 HAaNpPaBICHHIO

«Du3uka nu aCTPOHOMHUSY.



2. Kpurepun oueHKH 3HAHHH NOCTYNAKWHX B MATHCTPATYPY

Kputepry oLeHKH 3HaHWK aOUTYpUEHTOB HA 3JK3aMEHE CJyxXaTr g
K3aMeHaTOpa OCHOBOHW OMNpedeleHUss W OUECHKHU PEalbHOTO YPOBHS 3HAHUH,
MOKA3aHHOTO Ka)KIbIM aOUTYPHUEHTOM MPU OTBETE HA BOMPOCHI YK3aMEHALIMOHHOTO
ounera. Ilpy npoBepke ycBOeHHsI Marepuana BbIABJISETCA [MOJHOTA YCBOEHHS
TEOpPUU U YMEHHUE INMPUMEHATh €€ Ha MpaKTHKe MPH pelIeHWU KOHKPETHBIX 3a7ad.
JK3aMEHalMOHHAsl OlLleHKa 3aBUCUT Takke OT Haluyusg K  Xapakrepa
[OrpeluHoCTeEN MW OuMOOK, AONYILNEHHbIX abutypueHtamu. llocrynaroimum B
MarucTpaTypy npejiaraeTcs 3ajaHue, BKJIHOYarolee JBa TeOPEeTUYECKUX BOMpoca,
KaK/Ibli U3 KOTOPbIX OTHOCUTCS K OJIHOM U3 YKa3aHHbBIX BbIlIe JUCHUIUIMH. Kpome
OTBETAa  HA  TEOpeTUYeCKHe  BOIMNPOChl  MpejarnojaraerTcs  00CyxK/eHHe
[pejrnoJjiaraeMod TeMbl UCCJIEJOBAHUS, YTOUYHEHUE 0071aCTU Hay4HbIX MHTEPECOB,
00CYyKIEHHE BBINMYCKHOW KBATM(MUKALMOHHON padoThl (OakamaBpCKOW MM
JUMIIOMHOM) U T.I. 3axanus oueHuBarotTcsd mo 100 GannbHOM mIKane cieayroninm
obpaszom: rmepBblii Bompoc - 50 OGamioB, BTopoi Bompoc - 50 OGammos. Jlns
BRIICHCHUA TIyOMHBI 3HAHUM aOUTYPHEHTOB TMPEATNOJIAraroTCa AOIOTHUTENbHBIE
(yTOoYHsIOLIME ) BOIIpochl. MakcuManbHasg cymma 0ajjioB YMEHbBILIAETCS Ha CYMMY
NOTEPAHHBIX OailoB 3a JomylleHHble OMMOKH 1 HeqoueThl. [IpH olieHKe paboThl
CYET TMOTEepsHHBbIX OaIOB BeAeTcs CAeAYIOLUM o00pa3soM: — [OJHOCTBIO
OTCYTCTBYET OTBET — CHUMAIOTCA BCe Dalibl 10 JAHHOMY BOMNPOCY; — 32 HEIOJIHbIN
OTBET Oailjibl CHUMAaIOTCS MPONOPIHOHAIILHO 00beMY H3JI0KEHHOI0 MaTepuaa; —
32 (PparMeHTapHOCTL OTBETA, OTCYTCTBHME COJIEPKATENLHBIX CBfA3eH Mekay
OTHACJIbHBIMH €I'0 YaCTAMH, OTCYTCTBHUE JIOTHKH B U3J10KeHUH — 10 50% Oaniios; —
3a HEIOJIHOE MJIM HEeNpaBUJIbHOE OIpe/lesieHHue TOHSTHH, KaTeropui, mpu3HaKoB,
OCHOBaHHWH Kilaccu(uKaluu, omMOKY B Ha3BaHMSX, HENPABUIILHOE OIpe/ielieHHe
CYOBEKTOB OTHOLICHUM, UX MPABOBOTO cratyca — 10 30% 0anioB; — 3a HEAOYETHI
(HermonHasi XapakKTepHUCTHKA CTPYKTYPHOTO 3J€MEHTA BOMPOCa MPH H3JI0KEHHH
CYLIECTBEHHOTO MaTepuasla, HapylleHUe 0CIeI0BATEIbHOCTH U3I0KEHUS U Jp.) —
110 20% 0OannoB. I1lo okOHYaHHU YCTHOrO OTBeTa OAllIbl, HAYMCIECHHBIC 3a KAXKI0e

3alaHue, CYMMUPYIOTCH (IIpU ITOM JpoOHbIE Oajbl OKPYIJISIOTCS A0 LEJTOro



yucia). HeoOxoaumoe koiuuyecTBO paBHo 61 Oammy s NpOXOKIACHUS

BCTYIUTEIBHBIX UCTTBITAHUN B MarucTpaTypy.



3. CoaepixkaHue nporpaMmmbl

I. CrartucTuyeckuil TmMoOAX0A K ONUCAHUIO MOJIEKYJISIpPHBIX SBJICHHH.
CTaTUCTUYECKHE 3aKOHOMEPHOCTH M OINHUCAaHWE CHUCTEMbl MHOTHUX 4YacTHIl. 6
MonexkynsapHass cucTeMa Kak COBOKYIMHOCTb YacTHULl M KakK CIUIOLIHAsA cpeja.

Kanonuueckoe pacnpenenenue [ udbdca s CUCTEMbI B TEPMOCTATE.

2. MWMneansHwiii ra3. Mogens  uaeanbHoro raza. PaBHOBecHoOe
[IPOCTPAHCTBEHHOE pacHpeieseHue 4YacTUll HAeallbHOro rasa. bHHOMHHalIbHOE
pacripejeiieHue (pacnpeaeneHue bepuyiuin). MosiekyisgpHass Teopus JlaBJeHUS
MJ€aJIbHOTO Tras3a. YpaBHEHHUE COCTOSHMS MJeallbHOro ra3a (ypaBHEHME

Knanelipona-MeHieneeBa).

ﬁ

3. Crartuctuka wuaeanbHoro rasa. Pacrpegenenue mosexkyn rasa 110
ckopoctsim.  Pacnpenenenue  MakcBemia.  Pacnpenenenue  bosbiiMmana.
bapoMmeTpudeckas @opmyna. Pacnpenenenne Makcpenna-bonmsumana u o ero
SKCIEPUMEHTAJIbHAS [TPOBEPKA.

4. bpoynosckoe asmxkeHue. Jlnuna cBoGomHOTO TIpoOera. Yacrora
coynapeHuu. l'eopema 0 paBHOMEPHOM pacripeleIeHUH KHHETHYECKOH SHEPTHH 110
CTerneHsaM cBoOoAbl. XapakTep ABUKEeHHs OpoyHOBCKUX 4acTull. CToxacTuyecKue
nuddepeHLaIbHbIE VPAaBHEHUSI.

5. TepMoauHamMuuecKuil MoAXOJ K OMUCAHUIO MOJIEKYJISIPHBIX SIBICHHUIA.
T'epmonnnamuueckue mnapamerpsl. TepMoauHaMUYEeCKUEe CUCTEMbI. 3ajaHue
CHCTEMbBI C IMTOMOIILIO YpaBHEHHH COCTOsAHUs. HyneBoe Havaio TepmMoIMHAMUKH.
[lonsaTre TepMoOIMHAMHYECKOIO PABHOBECHH.

6. TemnoemkocTs cuctembl. TemnnoeMkocTh HaealibHOro raza. CBsA3b
TETUIOEMKOCTH ra3a ¢ YUCJIOM CTelneHeH cBo0o/bl MoJieKyn. YpaBHeHue Maiiepa.
[lonuTponueckuii npouecc. YpaBHeHHe TMOJUTPOIBI W €ro YacTHbIE CIyyaw.
Kmaccuyeckas Teopus TEIIIOEMKOCTH TBepAbIX Ted. 3akoH Jrosonra u IlTw.
KBaHTOBasi TeopHs TEMIOEMKOCTH ¢ yYeTOM BHYTPEHHUX IBHKEHHH. 3aKoH
Jlebas.

7. llepoe u Bropoe nauana tepmoanHamuku. uddepenunansias Gopma

neporo Havana. Hepasenctso Knaysuyca. ®opmynuposka Kinaysuyca u Tomcona



(KensBuHa)  BTOpOro  Havana  tepmojauHamMuku.  lloHsthe  sHTpoOnMU
TEPMOAUHAMUYECKON CUCTEMBI. 3aKOH BO3PACTAHUS IHTPOMUU B HEPABHOBECHOU
U30JIMPOBAHHON cucteMe. TepMoanHamuyveckass BepoOsSTHOCTb. (CTaTuctuyeckas

HHTEPIpPETALUs BTOPOTO HAYajia TEPMOAUHAMHKH.

8. PeanmbHble ra3sl U KUAKOCTU. HenpeanbHbIN KITACCUYECKHM OTHOATOMHBIN
ra3. [lapHas xkoppensiuMoHHass QYHKLUUS U €€ CBI3b C dHepruei. PeanbHbie rasbl.
YpaBHenue Ban-gep-Baanbca. Cuibl  MeXKMOJIEKYJISIPDHOIO B3auUMOJEHCTBUS.
[lotenunan Jlennapaa-Jl)xoHca.

9. TepmoaunHamuuyeckue noTeHUHanbl. MeTton TepMOIMHAMHYECKHX
[MOTEHIIMAIOB. Y CJIOBUS pPaBHOBECHS M YCTOWYMBOCTH OJHOPOJIHOH CHCTEMBI.
Tepmonunamuueckue TtoxaectBa. TepMoamHaMMYeCKOe  OIMKMCAaHWE  a30B,
MAarHeTUKOB, JIUAJIEKTPHUKOB.

10. Teepasie Tena. Kpucramnnueckue u amophHbie coctosinus. Kpucrasl,
CHMMeTpUs KPUCTAIJIOB. DIEMEHTHI TOYEYHON CHMMETpHMH. TpaHciusuus W
TpaHC/IALHUOHHAS CUMMeTpHA. Kpucramimnyeckas pellerka. JineMeHTapHas suelka.
®a3pl mepeMeHHoro cocrana. ledekTs! B kpuctamnax. Jucnokanuu. Ilorstue o
KXUIAKUX KpUCTalllax.

I'l. ®a3oBpie nepexonasl nepsoro U Broporo poaa. ®aza. Kiaccuduxamms
(pa30BBIX NepexonoB o IpeHdecty. TepmoauHamuyecknii noteHuman [u66ca Kak
GyHKUMsA cocTosiHUA. (Da30Bble Mepexoibl [EepBOro  poaa. YpaBHEHHe
Knaneiipona-Knaysuyca. ®as3oBble nepexojbsl BToporo poga. Teopus (HazoBbIx
NepeX0a0B U KPUTHYECKHUX SBICHHUU. Y CJIOBUS XUMUYECKOr0 paBHOBECHSL.

2. JSlBnenns nepenoca. [loHsTHe 0 peslakcalMOHHBIX TIPOLECCAX B
MOJIEKYJISAPHBIX cHcTeMaX. Jln(pdys3usa: 3akon Duka. BHyTpeHHee TpeHue: 3aKOH
Hetorona-Crokca. TerutonpoBojHocTs: 3akoH Dypbe. YpaBHeHHe mepeHoca.
sIBnieHue nepeHoca B rasax. Teopema JIuyBuiuis W ypaBHeHue JIMyBWUIIS JUIS
KlacCM4eckod  (QyHKuuH  pacnpenenenus. Kuneruueckoe pacnpeneicHue
bonbliMana. SIBieHns nepeHoca B yibTpopaspeKeHHBIX ra3ax.

[3. DnexTpocratrueckoe mone. BekTop HANPsSHIKEHHOCTH 3JIEKTPHYECKOrO

nojis W ero cBA3b ¢ moreHuwanom. Teopema Octporpaackoro-I'aycca, eé



npejactaBieHde B auddepenumansHoi  popme. [Tlone aunons.  Cunsl,
OCHCTBYIOIIWE HA IHUIONbL B IJIEKTPUYECKOM TI0Jie. JHEPrusd 3JIEeKTPUUYECKOro

JUITOJIA BO BHCHIHCM IT10JIC.

14. TloreHuManbHOCTh 3JeKTpocTaTHdyeckoro mous. [lorenuman. CBA3b
MOTEHIMAAa ¢ BEKTOPOM HaMpPSKEHHOCTH 3JICKTPOCTATHYECKOTO T110J1s. Teopema o
LHUPKYJSIUMH U e€ mpeacTaBjeHHe B au(depeHLUanbHOU dopMe. YpaBHEHHUE
[IyaccoHa u MmaTeMaTh4yecKas [10CTAHOBKA 3a/4a4 2JIeKTPOCTATHKH.

15. IIpoBOAHUKM B dJIEKTpUUYECKOM noJje. HanpsizKeHHOCTh 3JIEKTPHYECKOIro
MoJjisi y TIIOBEPXHOCTM M BHYTPU MpoBOJAHMKA. Pacrpenenenue 3apsaa 110
[TOBEPXHOCTH  I[POBOJAHMKA.  DIEKTPOEMKOCThb.  KoHjeHcaropbl.  JHeprus
3apSIKEHHOTO KOH/IEHCATOpaA.

16. JludnekTpuku B IJIeKTpUUecKOM Tiojie. Bektop mnonsipusaiuu.
CBoOOsHBIE M CBsS3aHHble 3apsabl. BekTop 2MeKTpUUYECKON  MHIYKIHH.
TepMonunamuyeckoe OTIHCaHWEe IUBJIEKTPUKOB. JuasiekTpruyeckas
MPOHULIAEMOCTE W AWUIJIEKTpHUYECKas BOCIPUUMYHUBOCTHL BewiecTa. [loHsTHe o
TCH30p€ OUBJIEKTPUYECKON MPOHULIAEMOCTH. JHEPrus AUICKTPHUKA BO BHEIIHEM
AIEKTPHUUECKOM T10J1e. | loHIepoMOTOpHbBIE CHIIBI B AJIEKTPUUYECKOM T10JI€ ¥ METO/IbI
WX BbIYMcIeHus. Tensop HaTsokeHuin Makcsera.

17. DnextpoHHas Teopus NOJApU3ALMHU AUIIEKTpUKOB. JlokanbHoe moJe.
Henonapusie  audnexktpuku. @opmyna  Knaysuyca-Mocortu.  [lonspHsie
AUDJIeKTpUKU. DyHKusa JIaHKeBeHa.

18. ITlocTOsSIHHBIA DJNeKTpUYECKHMH TOK. VYpaBHEHHE HEMPEPHIBHOCTH.
YClIoBHE  CTAUMOHAPHOCTH  TOKa.  DIIEKTPOCONPOTUBIIEHHE.  YenbHas
3JIEKTPOIIPOBOAHOCTL BewecTsa. JludgdepenunansbHas dopma 3akona Oma. 3akoH
Jkoyns-Jlenua u ero nuddepennmansHas popma. Croponnue cunst. IJIC.

9. MaruutHoe noJjie KBa3uCTallMOHAPHBIX TOKOB. DJIEMEHTAPHBIN TOK M €ro
MarHMuTHbIM MOMEHT. JIMMOJILHBIN MarHuTHBIA MOMEHT TOKOB. MarumMTHOE TOoJe B
aunonbHoOM npuoamkeHnu. Cuna Jlopenua. Dddext Xomna.

20. MaruuTtHoe noJie B CIUIOMIHON cpejsie. BekTop HAMAarHUYEeHHOCTH W €ro

CBA3b C MOJICKY/ISPHBIMH TOKaMH. BEKTOP HAIIPAKCHHOCTH MAI'HUTHOT'O IT10JIA.



MarsurHas [TPOHUIIAEMOCTDh U MarHuTHas BOCIIPHUMYHBOCTE BCIICCTBA. [lonstue

0 TEH30pe MArHUTHOW TPOHUIIAEMOCTH. | paHuyHbIe VYCIOBHUSA I BEKTOPOB
HAMNPsSHKEHHOCTH U MHAYKLUMHU MArHUTHOTO T0JIS B KYCOYHO-OIHOPOAHOH CpeJie.

21. Marneruku. Knaccudukanms marHeTukos. Knaccuueckoe onucaHue
nuaMmartetusma. O0bscHeHue mapamartHerusma no Jlamkeseny. | upomaranutnoe
OTHOLUEHHE. DeppoMarHeTUKH. JlomeHHas CTPYKTYpa. ['ucrepesuc
HamMarHuyuBaHusl. MarduTHas aHuzoTponus. PeppoMarHeTusM - Kak CleICTBHE
nercTBUsi OOMEHHbIX cuJl. TemnepaTtypHas 3aBUCHUMOCTb HAMArHUYEHHOCTH.
Touka Kropu.

22, SlBiieHue 3JIEKTPOMArHUTHOM MH/IYKLMH. 3aKOH SJIEKTPOMArHUTHOM
uHaykuuu @apages v ero dopmynupoBka B aud@epeHiinaibHOl  (opme.
MarauTHasi Heprugd KOHTypa ¢ TOKOM. JHEpPrus MarHUTHOTO MoJisi, €€ 00beMHas
[JIOTHOCTh. JHEPIrusi MArHuTHOTO T10JIS B BE1IECTBE.

23. MexaHu3Mbl 3JEKTPOIIPOBOJHOCTH  TBepAbIX Ted. [IpoBOAHHKH.
OCHOBHBIE TTOJIOKEHHUS KIACCHUECKON 3JIEKTPOHHOH TEOPHHU TMPOBOIUMOCTH
Hpyne-Jlopenua. llousatue o 30HHOW TeOpHUHM TBEPABLIX Tell. JHEPreTUYECKHE
YPOBHH W (QopMUpoBaHHe 3HepreTHueckux 30H. llpuamun I[laymu. Cratuctuka
®epmu-/lupaka. OcobennocTH 30HHOU CTPYKTYPBI JIUAJICEKTPUKOB,
NOJIYIIPOBOJHUKOB U METAJLJIOB.

24. OcHOBbI KBAaHTOBOH TeOpuUM TBepHOro tena. Moaenu TBepIOro Tena.
IIpencraBnenue o kBazuuyactuuax. MOHOHBI. DKCHUTOHBL. DIEKTPOH-(POHOHHBIA
raMmulIbTOHHAaH. CBepXnpoBOAMMOCTb. (OCHOBHBIE CBONCTBaA CBEPXIIPOBOIHHUKOB.
Dddpext MeiicHepa, KpUTHYECKOE MarHuTHOe roJie. B3aumojielicTBUe YACTHIL C
KpUcTa/llindyeckom petetko. [oaspon.

25. VYpaBHenus MakcBemia. DIeKTPOMArHUTHOe 1oJie. Y paBHEHHUs
MakcBesuia Kak 00001IeHHe HKCIIePUMEHTANBHbLIX JaHHBIX. DJIEKTPOMArHUTHbIE
BOJTHBI B BAKYyMe. JJIEKTPUYECKOE AUIONILHOE H3TyUYEeHHE.

26. Ilnockue 7371eKTPOMArHUTHBIC BOJIHBI B TIPO3pavyHOM  BEILECTBE.
Bomnosoe ypaBHenwe. CkopocTh ¢BeTa B  OJHOPOIHBIX  WM30TPOMHBIX

HABJICKTPUKAX. [[1oTHOCTE JHCPTHHU U UMITYJIBCA DJICKTPOMATIrHUTHBIX BOJIH,



27. SIBnenue unrepdepenumnn. MurepdepeHiing MOHOXpPOMATHYECKHX BOJIH.
[lonyuenne WHTEPOEPECHUMOHHBIX KApTHH ICJICHUEM BOJIHOBOTO (PpPOHTA (METO.
[Onra) u genenunem amnautyasl (meton Openens). llongtue o Dypbe-
CIIEKTPOCKOMHUHU. | [pocTpaHcTBEeHHAs! KOTE€PEHTHOCTD.

28. JSBaenme  gudpaxkumu. Ilpunuun | rourenca-®penens,  ero
MHTEerpajbHas 3anuch M TPaKTOBKA. 3akoHbl DpeHesnsa. 30HHbIE I[LJIACTHHKHU.
Cnupanb Koputo. Tlonstue o teopuu audpakuuu Kupxroda. IlpubnuxeHue
GOpenens wu  npubnawxenue DpayHrodepa. AMOIUTYIHbIE W (a30BbIE
IU(GpPaKLIMOHHbIE PELIEeTKH.

29. Jucnepcust JMJIEKTPUYECKONW [MPOHULAEMOCTH. PU3MUYECKHI CMBbICI
KOMITJIEKCHOW JIM3JIEKTpUYeCKon npoHutiaemoctu. @opmyina Kpamepca-Kpouura.
[IpoctpancTBenHas nucnepcus. Knaccudeckas 3/71€KTPOHHAs TEOpPUS JIUCIIEPCHUH.

DaszoBas ¥ rpynroBas CKOPOCcTH, UX cooTHouieHue. HopmanbHas u aHomaibHas

OACIepcua ToKasarenda mnpeinomieHusa. llormomenune cBera. 3axkoH byrepa-
Jlambepra-bepa. OcobennocTn pacnpocTpaHeHus c¢BeTa B MeTainax. OTpaxkenue
CBETa IMMOBEPXHOCTHIO MeTasla.

30. TTonspuszaumus ceera. Ilonsipuzanust ectecTBeHHOTO cBeTa. OnTHYECKHUeE
ABJICHHUSI Ha TpaHHLEe pasgena M30TPOIMHBIX AUICKTPUKOB. llonsgpusanus
OTPakK€HHOH MW TPEeJIOMIIEHHOW BOJH. Yroa bproctepa. PacnpocTtpaHeHud
CBETOBBIX BOJIH B aHH30TPOIIHbIX cpeaax. OQHOOCHbIE U ABYXOCHbBIE KPHUCTAJIJIbL.
JIBoliHOE nyuenpesoMIeHUe cBeTa. AHWU30TPOIMS ONTHYECKUX CBOMCTB.

31. Onruyeckoe wu3nyvyeHue. Kiaccuueckas Mozelb 3aTyXaloILero
JAUIOJILHOTO ocuuigTopa. JlopeHueBa @opMa M IIMPHHA JTHHUU M3JTYUYEHUS.
TenmmoBoe wm3nmyuenue. WM3imyuarenbHass M MOrJOWATENIbHAS  CIIOCOOHOCTH
BelllecTBa, UX cooTHoweHue. Mo/iesib adcomoTHO YepHoro tesa. 3akon Credana-
bonbiimana, popmyna cmeuteHus Buna. @opmyiia Pajies - Jxunca. CriekTpaibHas
IUIOTHOCTh 3HEPIrUM PABHOBECHOTO 3JIEKTPOMArHWTHOrO wu3jydyeHus. Popmyra
[ Imanka.

32. M3nydeHue cBeTa aToMaMu M MOJeKylIaMu. MoJenlb JBYXYPOBHEBOMH

CHCTEMBI. B3anMoaelcTBHE ABYXYPOBHEBON CUCTEMBI C M3IYUEHHEM: CITIOHTAHHbBIE



M BBIHYXKAEHHbIE 1nepexo/ibl. Koadduumentsl DiHuITENHA. MHOrOypOBHEBBIE
CUCTEMBbI. Pe30HaHCHOE YyCUJIEeHWE CBeTa TpH HWHBEPCHOW 3aCEJCHHOCTH
YHEPreTUUCCKUX ypoBHeH. Jlazepsl - yCTPOMCTBO W TPUHLMIT  padOTHI.
lIpononbHbBIE W TTOTIEPEYHBIE MOJIBI.

33. Jlyanusm siBJieHUH MUKpoMHUpa. JIUCKpeTHBIE CBOMCTBA BOJIH, BOJTHOBBIE
CBOMCTBAa YacTull. PaBHOBeCHOE 7JJIEKTPOMAarHUTHOE H3JIyUYeHHE B MOJOCTH.
KBaHntbel  M3Iy4YEHUS. Gopmyna  llnanka. Dotorddexr.  PaccesHue
3JIEKTPOMArHUTHOIO M3Jy4eHUs Ha CcB0oOOAHBLIX 3apsnax. Ddpdexkt KomnrToHa.
Topmo3Hoe peHTreHOBCKOe H3lyyeHUe. BosHOBbIe CcBOMCTBA 4acTHUL. OIbITHI
JlesuccoHa-/Ixxepmepa u  Tomcona. Boaunel  Jge  bpoias.  [IpuHuun
HEOIIPEJICJIEHHOCTH.

34. OcHOBbI KBaHTOBOM MexaHuku. KBaHTOBasi cuctema, ee COCTOsIHUE,
n3mepsaembie napamerpsl. JIuHeHHble oneparopel U HabaroaaeMble. BosiHoBas
(¢pynxkums, ee cBoiictBa. YpaBHenume Ilpeamnrepa. CraumoHapHbie H
HeCTallMOHAPHBIE COCTOAHUS. |lJIOTHOCTH BEPOSTHOCTH W IUIOTHOCTH IIOTOKA
BEpPOSITHOCTH. 10

35. OnHo37mekTpoHHBIM aTom. YpaBHenue lllpenmurepa ¢ ueHTpaabHO-
CUMMETPUYHBIM TOTeHLHanoM. PanuanbHoe ypaBHEHHE. YPOBHHU 3IHEPIUM.
KBaHtoBble uucna. AToOM BOA0poOJa. YPOBHM DHEPrMH U BOJIHOBbIE (DYHKLUH
CTAaLlMOHAPHBIX COCTOSIHMH. BbIpoiKIeHue ypoBHEH Mo OpOUTATIbHOMY MOMEHTY.
OpOuTanbHblii  MEXaHMYECKMH M MArHUTHbIE ~ MOMEHTBI  SJIEKTPOHA.
JKCIepUMEHTAlbHOE OIpenejeHue MarHMUTHbIX MoMeHTOB. OmnbiT IllTepna w
['epnaxa. Crivn ss1exTpoHa. CoOCTBEHHBIH MarHUTHBIH MOMEHT 3JIEKTPOHA.

36. MmuorosnektpoHHble  arombl.  OOmiMe  NPUHLUMIBL  OMHCAHUS
MHOTO2JIEKTPOHHOTI0 aroMa. OJIHOIEKTPOHHOE COCTOsAHHE. ATOMHbBIE 000JIOUKHU U
moa 00osiouku. Mojens atoma Tomaca-@epMu 1 CaMOCOTIACOBAHHOE T10JI€ ATOMA.
JJIEKTpOHHAs  KoHpurypauus. BoaHoBble  (YHKIHM  KOHQUTYPALUU  C
onpeneynecHHbIM CTHHOM. Tepm. ToHkas cTpykTtypa Tepma. llpaBuno mHTEpBanIoOB

Jlange. Criin ¥ MarHWTHBIA MOMEHT HYKJIOHOB M sapa. CBepXTOHKas CTPYKTypa



aTOMHbIK CcrneKTpoB. M3oTonnyeckue 3(pdextsl B aromax. llepuoanyeckas cucrema
y1eMeHTOoB. [ IpaBuno Xynaa. OCHOBHBIE TEPMbBI ATOMOB.

37. AToM BO BHEIIHEM mojie. AToOM B MarHuTHOM mosie. Crnaboe U CHlIbHOE
moine. Makrop Jlange. Dddextol 3eemana u [lamena-baka. DIeKTPOHHBIN
nmapamMaruuTHeiii  pe3onanc (DIIP). ATom B anekTpuueckoM Tiojie. JPOEKT
[IITapka.

38. XumHUYecKas CBsI3b, MOJEKYIbl. AnuadaTuyeckoe MNpUOIHKEHUE.
Monekyna Bogopoma. Teopuss [altnepa-JlongoHa. XwuMuueckass CBf3b.
KoBaneHTHas 4 MOHHAs cBsA3U. BaneHTHOCThL. HacklleHue XUMUYECKUX CBSI3EH.
MonekyispHas opOutanb. OOmme npeacTaBieHUs O KoJiebarelbHOM WU
BpallaTebHOM JBUKEHUU sijep B MoJieKysax. CreKkTpbl JIByXaTOMHbBIX MOJIEKYIL.
[IpaBuiio oTOOpa /U1 3JIEKTPOMATrHUTHBIX 1€PEX0/10B B JIBYXaTOMHbBIX MOJIEKYJIaX.
[ Ipunuun ®panka-KoHaoHa.

39. OcHOBBI KBaHTOBOW TEOPUHM TBEpAOro Teiaa. Momelu TBEpAOro Tea.
CocrosHHEe SJIEKTPOHOB B KPHUCTANNIMYECKOH pelieTke. 30HBI  bpuimosna,
SHepreTryeckre 30HBL. llpumecn u npumecHsie ypoBHH. [ledextnl. CTaTucTHKa
HocUTENleH 3apsana. HepaBHoBecHble 37eKTpoHBI W IObIpKH. [IpoBogmmoctn
KHHECTHYCCKHE CBOMCTBA TUIIEKTPHKOB, METAJLIOB U TTOJYITPOBOAHUKOB.

40. IlpencraBneHue o0 KBasuyacTULAX. AKYCTHYECKHE M OINTHYECKHUE
(OHOHBI, MIa3MOHbI, JKcUTOHBI @Dpenxens W Baube. KonageHcauusi 6030HOB.
JJIeKTPOH-(POHOHHBIH ramuibToHHaH. CBepxmpoBoguMocTs, Mozenb bBKIII.
CBepxTeKydecTb. B3aumoaeiicTBHue cBeTa ¢ KPUCTAINYECKON PELIETKOM].

41. UpneanbHble cucteMbl B crathucTHueckoii mexanuke. Craructuka Bose-
JiiHioTeiiHa u ctatuctuka ®epmu-Jlupaka. [epexos k Kinaccuueckoi CTaTHCTHKE
bonbumana. @Depmu-raz npu HU3KUX TeMmIleparypax. DIEKTPOHHBIH ra3 B
MeTallax. PejsITUBUCTCKMM  BbIPOXKJEHHBIH  (epmu-raz. DoTOHHBIA ras.
KBaHTOBass TEOpHs TEIUIOEMKOCTH MHOTOQTOMHOTO HIEaJbHOTO ra3a ¢ y4eToM
BHYTPEHHUX MOJIEKYIISIPHBIX IBUKEHUH,

42. @uspueckas KHHETHMKA. MMUKPOCKONMMYECKOE COCTOSHHE CHCTEMBI

MHOTHX YaCTHIl B KBAHTOBOW W KJacCU4YeCKOW Teopusix. Teopema JInyBunns mn



ypaBHeHue JIuyBuwiuis s Kiaccudecko (QyHKuuu pacnpejenieHus. llenouka
ypaBHeHWH boromoboBa a8 HepaBHOBECHBIX (YHKUMH  pacrpenaciicHus.
[IpubnuxkeHue caMoCoriIacoBaHHOTO T0JIs, ypaBHeHUe BiacoBa.

43. CpoiicTBa atoMHEIX saep. OnbiT Pesepdopaa. Macca u >Heprust CBA3H
siapa. CTabuiLHbBIE M palMOaKTUBHBIE sApa. KBaHTOBEIE XapaKTEPUCTHKHU SAEPHBIX
cocrosgHuii. CnouH sapa. CraTuyeckue MYJIbTUIOJbHBIE MOMEHTHI  sJep.
PanuoakTHBHOCTL. 3aKOH pajMoakTUBHOro pacrnaaa, dddext Meccbayapa.

44, HyKIOH - HYKJIOHHO€ B3aMMOJEHCTBHME M CBOHMCTBA SAEPHBIX CHIL
Cucrema JBYX HYKIOHOB. HyknoH - HykJloOHHOe paccesHue. CriMHOBAas
3aBUCUMOCTb SIJIEPHBIX CHJI. TeH30pHbIA XapakTep sJAepHbIX CHIL. 3apsijioBas
HE3aBUCUMOCTh siZiepHbIX cui. M3ocrnuH. OOMeHHBbIN XapakTep SAEepHbIX CHIIL.
Mozenn aromubix sjiep. Pusuueckoe 000CHOBaHHE O000J0YEHHOM MOJIEIH.
O HOYaCTUYHbIE COCTOAHUSA B siZiepHOM roTeHuualie. O0o01eHHas MO b sJIpa.

45. Yactuusl U B3auMONEHCTBHMA. YeTbipe Tuna (yHAaMEHTAIbHBIX
B3aMMOIEeHCTBUN. OCHOBHBIE XapakTepucTUKH 4dacTul. Knaccubukanus 9acTHil.
DIEeKTPOMArHuTHbIe B3auMoneicTBUs. OCHOBHBIE CBONCTBA 3JIEKTPOMATHHTHOTO
B3aUMOICHUCTBHS.

46. CuneHble U cnadbble B3amMomeicTBusa. Krnaccudukaums anapoHoOB.
CTpaHHOCTE M JApyrde aApoHHble KBaHTOBble uucna. Ksapku. [rOOHBL.
Ilorenunan cunbHoro B3aumojneiictsusi. Cnabble B3auMomeiicTBUs. OCHOBHbIE
XapakTepUCTHKH cJlaboro B3auMonecTBHsA. HeWTpuHO W aHTHHEHTPHHO.

O0beqUHEeHUE 2IeKTPOMArHUTHBIX U CJTA0BIX B3aUMOIEMCTBUIA.



4. IlepeyeHb BONMPOCOB K BCTYNHTEIbHBIM HCNIbITAHHAM

[. Craructnyeckuli MOAXOA K OMNHCAHHUIO MOJIEKYJIAPHBIX SBJIEHUH.
CTaTUCTHYECKHE 3aKOHOMEPHOCTH M OTIUCAHWE CHCTEMBI MHOTHX YaCTHIL.

2. Moznens naeanbHoro rasa. MojexkynsapHas Teopus AaBJI€HUs HACATbHOIO
raza. YpaBHeHHUE COCTOSHMS UJI€aIbHOIO rasa.

3. Cratuctuka wuaealbHOro rasza. PacnpeneneHue MOJEKyJl rasa 1o
CKOPOCTSIM.

4. BpovHoBckoe gBukeHue. JlnuHa cBOOOJIHOrO rpodera. Xapakrep
IBMKEHUS  OpoyHoBckux  vactuil. Croxactuyeckue JuddepeHiiiaibHbIe
ypPaBHEHHA.

5. TepmoauMHaMH4YeCKMH MOJAXO0J K OIMHWCAHUKD MOJIEKYJISIPHBIX SIBIEHHH.
TepmoaHaMuueckue napameTpbl. TepmoauHamMudeckue cuctembl. [loHAaTHe
TePMOJIMHAMUYECKOTO PABHOBECHSI.

0. lemnmoemkocTe  cuctembl.  TermioeMKOCTh  HMACAIbHOrO  rasa.
Kiaccuyeckas Teopus TEINIOEMKOCTH TBEpPAbIX TeJl. 3akoH [lromonra wu IlTw.
KBaHTOBast TEOpHA TEIIIOEMKOCTH C YY€TOM BHYTPEHHHUX JBUKEHUH.

7. IlepBoe u BTOpOEe Havaja TepmoauHaMuKH. [uddepennnanpHas Gopma
nepsoro Havama. Popmymnuposka Knayzuyca u Tomcona (KenbBHHA) BTOPOIo
Hayajia TepMOJUHAMUKH.

8. PeanbHble rasel 1 ;kuaKkocTH. HenmeanbHbIi KIaccHYeCKUil 0IHOATOMHbIMI
raz. PeanbHbie rasel. YpaBHenue Bau-nep-Baanbca. [lorenruan Jlennapua-
JIKOHCca.

9. TepMmojauHamuyeckue moTeHUMaIbl. MeToJl TEpPMOIUHAMUYECKUX
[MOTEHIMAJIOB.

10. Teepable tena. Kpucramnnyeckue u amopHbie coctosiHus. Kprucraiisl.

1. ®daszoBble nepexoabl NEPBOrO W BTOpPOro poaa. Teopus (a3zoBbIX
MEepexX010B U KPUTHUECKUX ABJICHUN. Y CITOBHS XMMHUYECKOTO paBHOBECHS.

12. lBnenus mepenoca. Huddysus: 3axkon ®Puka. BHyTpenHnee TpeHue:
3akoH HerotoHa-Ctokca. TennonpoBoanocTs: 3akoH Mypre. SBIeHue mepeHoca B

ra3ax.
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3. Dnekrpocraruueckoe roJie. BeKTop HanpsyKeHHOCTH JJIEKTPUYECKOro
[10JIS1 K €r'0 CBA3b C MOTEHLIMATIOM.

14. IMToreHUMAIBLHOCTD 3JIEKTpOCTaTHYECKOTO TI0J1s. |loTenuman. Y paBHeHHE
[Tyaccona u maTemaThyecKas MoCTaHOBKA 3a1a4 3JIEKTPOCTAaTHKH.

5. IlpoBOIHUKHM B 9SJIEKTPUUECKOM [I0JE. DIIEKTPOEMKOCTb. JHEPIHs
3apPsDKEHHOr0 KOHJEeHcaTopa.

16. JIMdJNEeKTpUKM B JJeKTpu4deckom 1ose. Bekrop 2neKTpu4ecKon
MHIYKLHUH. JlusnekTpuyeckas MPOHHULIAEMOCTh 4| NUIJIEKTPpUYECKAs
BOCIPUUMYMBOCTD BellecTBa. [ loHAepOMOTOpPHBbIE CHUJIBI B DJIIEKTPUYECKOM I10JI€ U
METO/Ibl UX BbIUKUCIICH US.

[7. DJiekTpoHHas TeopHs TMOJSpU3alUU  JTHIEKTPUKOB. HenomspHbie
nudneKTpuku. Qopmyna Knaysuyca-MocoTTH. |loJisspHbie AUIEKTPUKH.

8. TloCTOSSHHBIM 3JIeKTPUYECKHMM TOK. YCJIOBHE CTAllHOHAPHOCTH TOKA.
Huddepenumansuas gopma 3akona Oma.

19. MaruuTHoe 1oJie KBa3uCTAallHOHAPHBIX TOKOB. JJI€MEHTAPHBINA TOK H €r0
MarHUTHBIA MOMEHT. JIUMOJIbHBIA MarHUTHBIA MOMEHT TOKOB. MarHuTHOE MoJjic B
JUTIOJIBHOM TIPUOJTUIKEHUU.

20. MaruuTtHoe 1oJjie B CIUIOIIHOM cpene. BekTop HaMarHHYEHHOCTH H €r0
CBsA3b C MOJIEKY/ISAPHBIMH TOKaMH. | paHU4yHbIe YCIOBHS [JiI BEKTOPOB
HanpsUKeHHOCTH M MHAYKLOHWHM MarHMTHOIO IOJisi B KYCOYHO-OJHOPOJHOH cpeje.
21. Marnetuku. Knaccudukanus MarHeTtukoB. Kraccuyeckoe omnucaHue
nuamartHetusma. O0bscHeHue napamaruetusma no Jlanxepeny. @eppoMarHeTusM
- KaK CJIeJICTBUE JeHCTBUS OOMEHHBIX CHIL.

22. JlBneHue »/1IeKTPOMarHMTHOM WMHIAYKUMUH. 3aKOH 3JIEKTPOMAarHHUTHOM
nHayKuuu Dapagesu ero GpopmyaMposka B AudpepeHialibHoi hopme. DHeprus
MArHuTHOIO 1oJis, e€ 00beMHas MJIOTHOCTb.

23. MexaHHU3MBI AJIEKTPOIPOBOIHOCTH TBEPABIX Teld. OCHOBHBIEC MOJIOKEHUS
KIaCCUYECKOH  3UIEKTPOHHOW  Teopun  mposoaumoctu  [pyne-Jlopenna.

OCo0EHHOCTH 30HHOU CTPYKTYPhI TUIEKTPUKOB, TOJTYTIPOBOAHUKOB U METAJIIIOB.



24. OcHOBBI KBAaHTOBOW TeOopuu TBepaoro rteina. Mopend TBepIoro Ttena.
[ [peicTaBienne 0 kBazuyacTtulax. B3aumoaeicTBrUe YacTHI ¢ KPUCTATUIHIECKOM
PEILIETKOM.

25. VYpaBuenus MakcBeiia. DJIEKTPOMarHUTHOE TIojie. Y paBHEHHS
MakcBeiia kak 000011eHre SKCIepUMEHTAIIBHBIX TaHHbBIX.

26. llnockue »>neKTpOMarHUTHbIE BOJIHBI B TMPO3pavyHOM BellleCTBe.
BonHnoBoe ypaBHeHHe. | NTOTHOCT YHEPIrUK U UMIIYJbCA AEKTPOMATHUTHBIX BOJIH.
Bektop YMoBa-IloiiHTHHIA.

27. JABnenue unrtepdepeHun. MHTepdepeHHUIMOHOXPOMATUYECKHUX BOJIH.
[loHsiTHe 0 Dypbe-CIIEKTPOCKOINHUH,

28. Ssnenue nudppakumu. Ilpunmun Iroiirenca-@Openens. [lpubnuxenune
GOpenens wu  npubiimkenne DpayHrodepa. AmiuiMTyaHble W (da30Bbie
JIU(PPAKIIMOHHbIE PELIETKH.

29. Jucniepcust OUIJIEKTPUIECKOH TPOHHLIAEMOCTH. MDU3NYECKHAI CMBICT
KOMITJIEKCHOH AHUDJIEKTPUYECKON MPOHULIAeMOCTH. [IpocTpaHcTBEHHAs AUCTIEPCHS.
Kitaccuyeckas 3JIeKTpOHHAs TCOPHUs THUCTIEPCHH.

30. llonmspusauus ceera. Ilongpusanms ecrecTBenHoro csera. Onruyeckue
SIBJICHUSI Ha TpaHULE pasjesia H30TPONHBIX AUAJIEKTPUKOB. Yroi bprocrepa.
PacnipocTpaHeHust CBETOBBLIX BOJH B aHU30TPOMHBIX cpejax. AHH30TPOIUS
OIITUYECKUX CBOUCTB.

31. Ontuueckoe wu3nydeHue. Kraccuueckas Mogenb 3aTyXaroLlero
AUIMOJBHOTO ocuuMwIATopa. lemnoBoe usnydeHue. Moaens aOCOMIOTHO YEPHOIo
rena. 3akoH Creana-bonbimana, popmyna cmemenus Buna. ®opmyina [MnaHka.

32. Usny4yenne ceta aroMamu W MolieKyJamu. Mojeib JABYXypOBHEBOI
cUCTeMbl. B3anMojielicTBUE IByXYPOBHEBOM CUCTEMBI C M3JIYUEHHEM: CIIOHTAHHBIE
M BbIHYK/ICHHbIE ITepeXo/ibl. MHOIrOYypOBHEBbIE CUCTEMBI.

33. Jlyanusm sBiaeHU MUKpoMupa. /IMcKpeTHbIe CBOMCTBA BOJIH, BOJIHOBBIE

CBOUCTBA YaCTHIL.

T3



34. OcHOBBI KBaHTOBOH MexaHMKH. KBaHTOBass cucrema, ee COCTOSIHHUE,
U3MepseMble TapaMeTpbl. BosHoBas GyHKUHSA, €€ CBOHCTBA. YpaBHEHHE
LlIpenuHrepa.

35. OmHo’neKTpoHHBIM aToMm. YpasHeHue lllpenwHrepa ¢ LEHTpalIbHO
CUMMETPHYHBIM  MOTeHIHanmoM. PagmanbHoe — ypaBHeHue.  OpOHTaibHbIH
MEXaHWYeCKUI M MarHuTHbIH MoMmeHThl 7nekTpoHa. OneiT IltepHa u | epnaxa.
CoOCcTBEHHbIM MAarHUTHBIM MOMEHT 3JI€KTPOHA.

36. MHorosnekTpoHHble — atombl. OOlKMe  OPUHLMIBLI  ONMHCAHUS
MHOT03J1EKTPOHHOT0 atoMa. OIHOAIEKTPOHHOE COCTOAHUE. ATOMHbIE 000T0YKH H
nojaooosiouku. Tepm. ToHkas ctpykrypa Tepma. OCHOBHBIE TEPMbI ATOMOB.

37. AToM BO BHelIHEM roJie. ATOM B MAarHUTHOM T1oJie. D(@eKTbl 3eemMaHa
nu Ilamena-baka. DnexkTpoHHbIlinapamarHuTHelii pe3zonanc (JIIP). Atrom B
EKTPUYECKOM T10J1€.

38. XMUMHUECKass CBS3b, MOJEKVIbL. AguadaTuydeckoe TpUOTHKEHUE.
Teopus laitnepa-Jlongona. KoanentHas u  HMoHHad CBSI3U. CIIEKTPLI
JBYXaTOMHBIX MOJIEKYJI. llpaBuio otbopa st 3JME€KTPOMAarHUTHBIX TMEPEX0/10B B
ABYXATOMHBIX MOJIEKYJIaX.

39. OcHOBBI KBAaHTOBOH TEOpHHM TBepAoro Tena. Moaemrw TBEpAOro Tena.
CoCTOsSIHME DJIEKTPOHOB B KPHUCTANIMYECKOHW pelieTke. 30Hbl bpuamosna,
YHEPreTUYECKHUE 30HbI

40. IlpencraBnenue o kBazuyacTulaxX. AKYCTHYECKHE MW OINTHYECKHE
(POHOHBI, IJIa3MOHBI, 3KCUTOHBI Ppenkens u Banbe. CBepXIIpoBOAUMOCTb, MOJIE/Ib
bKIL. CBepxTeKky4yecTsb.

41. UneansHble cucteMbl B cratuctHyeckon Mmexanmke. Ctatuctuka bose-
DWHwTeHa M cratuctuka ®epmu-/Iupaka. 42. ®Dusuueckas KHHETHKA.
MHKPOCKONIMYECKOE COCTOSSHME CHCTEMbl MHOTIMX 4YaCTHUIl B KBAHTOBOMW W
KJIACCHYECKOU TEOPHSIX.

43. CroiicTBa atoMHBIX saep. OmeiT Pesepdopna. Macca u sHeprus CBA3u
sapa. CraOunpHBIE W paJuoaKTHBHBIE sapa PagWoakTWBHOCTE. 3aKoH

PaaIuOaKTHBHOTO pacliaia.
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44. HyxkjioH - HYK/IOHHOE B3aUMOIEHCTBME M CBOMCTBA SJ/IEPHBIX CHIL
CrnuHOBAas 3aBUCHUMOCTE SACPHBIX CUIL. 3apsAnoBas HE3aBUCHUMOCTB SACPHBIX CHIL.
OOMeHHbBIH XapakTep sSAepHBIX cuil. Moaenn aTOMHBIX SAep.

45. Yactunsl U B3auMmojeiicTBug. YeTblpe THNA (YHIAMCHTAIBHBIX
B3auMoeiicTBUH. OCHOBHBIE XapakTepuCTHKH YacTHLl. Knaccu(ukanus JacTHLL.

46. CunpHsle M chabble B3auMmojeihcTBus. Knaccuduxaumss aapoHOB.
[ToTennman cunbHOro B3aumoaeiictaus. Cnabsie B3aumonaeicteusa. O0benMHEHUE
YIEKTPOMArHMTHBIX U C/1a0bIX B3aUMOIEHCTBUH.

47. Kunkoe coctosiaue. Tursl sxuakocterd. Ksasukpucraninieckas MOIeIb

SI.U. ®penkens. Mojens bepHasa

48. KosuiougHbie aucnepcuu. KostonaHas dvactuua B - KHJIKOCTH.

YpaBHeHue DiiHiuTelHa. Da3oBbie jHarpaMmbl KOJJIOH/10B

Kputepuu olieHKH
61-75 - «yOBIIETBOPUTEIILHOY,
76-90 - «Xopomoy,

01-100 - «OTIHYHOY.
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5. Pekomenayvemas Jureparypa

OcHoBHas JUTEpaTypa

. CwuByxun JI.B. O0mmii kypc ouszuku. T.2. TepmoauHamuka #
MoJeKynspHas ¢pusuka. M.:Pusmataut, 2014.

2. MatBeeB A.H. Monekynsapnas ¢duszuka. CI10.: Jlans, 2009.

3. CuByxun J1.B. O6mmuii kypc duzukn. T.3. M.: Guzmatiur MOTH, 2014.

4. Casense M.B., Kypc obuwei ¢duszuku, Tom 3. KBaHTOBas oOITHKA.
AtomHas ¢u3uka. DPuszuka TBepjoro Ttena. Ddusuka aroMHOro sjapa M
yieMeHTapHbIX yactull. 9-e uza. CI16.: Jlaus, 2011.

5. CuByxuH JI.B. O61uit kype ¢puzuku. T.4. Ontuka. M.: @usmariaur, 2014,
6. CuByxuH J1.B., O0wuit kypc dusuku. Tom 5. Atomuas u snepHas usuka. U3 .
3. M.: ®usmarnur, 2014,

/. MatBeeB A.H. Atomuas ¢usuka. M3a. 2-e¢. CI16.: Jlans, 20009.

8. KanmutonoB .M. BBenenune B ¢usuky sapa u dactuu. M.: @uU3Matiur,
2010.

JlonoaHuTE/ILHASA JIHTEpaTypa

1. CaBenves N.B. Kypc obweii ¢uszuku. T.1. Mexanuka. MonekynspHas
¢usuka. 10-e u3n. CII6.: Jlans, 2008.

2. Tenecnun B.P. Monexynspuas dusuka. CI16.: Jlans, 2009.

3. CaBenbeB U.B. Kypc obmreit dusuku. T.2. M.: KuoPyc, 2009

4. Ilapcenn D. DaekTpU4eCTBO U MarHeTHsMm. Y4eOHoe mocobue. 3-e u3jl.
CII16.: Jlans, 2005.

5. AxmanoB C.A., Hukutun C.FO. ®usuyeckas onrtuka. M.: MI'Y, 2004.

6. /lx. bieiikmop, ®@usuka tBepuoro Tena. M.: Mup, 1988.
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