1.

I'ocyoapcmeennbiii sx3amen no usuke
Qusuueckuti pakynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocme "®Qu3zuxa KOHOEHCUPOBAHHO20 COCMOAHUA 8eujecmea”
buaer Ne 1
Qynkuus Jlarpanxka u ypaBHeHHs JlarpaHxka CHCTEMBI MaT€pHAIBHBIX TOYEK.

WHTerpaibl JBUKEHHUS.
@opMHpOBaHHE KPHUCTAJUIMYECKOH CTPYKTYPH! U3 M30JIHPOBAHHBIX aTOMOB. THIBI

CBSI3U B TBEPABIX TEJIAX.
JU1s TMHEHHOTO HOHHOTO KpHCTaIlIa U3 2/N HOHOB C YepeayIoIUMuCs 3apsaMu g

v n
¥ OTTAJIKMBAIOIIMM IOTEHIHATOM MeXay Onmkaimumu cocensmu A/R> B
JOTIOJIHEHHE K OOBIYHOMY KYJIOHOBCKOMY IOTEHIIMAIy, ONPENEIHTh PABHOBECHOE

paccrosiaue Ry Mexny noHamu u paBHoBecHYI0 sHepruto U(Ry)

3aBenyroUIHi OTACIEHUEM

SINepHON (QU3UKH,
npodeccop




L.

T'ocyoapcmeennulii sx3amen no usuxe
Duzuyeckuii paxynomem MI'Y umenu M.B.JTomonocosa
Cneyuanvrnocme "®Du3uka KOHOEHCUPOBAHHO20 COCMOAHUS 6ewyecmea”
Buaer Ne 2

Konebanus cucreM ¢ OIHON M MHOTHMH CTeneHsMH cBoOoAbsl. CBOGOIHBIE H
BBIHYXK/ICHHEIE KOJICOaHHsI.

Teopema bnoxa. [lonsitue kBasuummyibca. 3oHa bpuimosHa.

B 1BymepHOW KBaZpaTHOH pemeTke ¢ NEpHOAOM O KHHETHYECKas 3SHEPrHs
CBOOOIHOrO 3JIEKTPOHA B y3JI€ ePBOH 30HBI bpriutosHa Golblie, YeM y 3eKTpoHa

Ha Cepe/lHe I'PaHu 30HbI Ha K03 uuunent b. OnpenenuTts b.

3aBeyIOmHii OTAEIEHUEM

sinepHON (PU3UKH,

npodeccop M.N.I1anacrok




L.

2

I'ocyoapcmeennwiii sx3amen no gusuxe
DQusuyeckuti paxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanornocme "®@u3uka KOHOEHCUPOBAHHO20 COCMOSHUS Beuyecmea”
Buaer Ne 3
JIBIXeHHe B LEHTPAIBHOM IOJIe. ATOM BOJOPOAA: BOJHOBbIE QDYHKIMH H YPOBHH
SHEPIHH.
CuMMeTpust KpUCTaioB. basuc M KpHCTaLTHYecKas CTPYKTypa. DIeMeHTapHas
a4eiika. Pemerka bpage.
BBIYHCIHTE OTHOCHTENBHYIO JOJMIO NPOCTPAHCTBA, 3allOIHEHHOTO cdepaMu, B
CIEAYIOUHX KPHUCTAUIHYECKUX CTPYKTypaX: IIpocTas KyOudeckas CTpyKTypa,
OOBEMHOLIEHTPHPOBaHHAs ~ KyOudecKkas  CTPYKTypa, IpaHElleHTPHPOBAHHAS
Kybuueckas cTpykTypa. [lpenmonaraercs, 4to Kaxpmas W3 CTPYKTyp SBISETCS
IUIOTHOH YNaKOBKOM, T.e. 00pa3oBaHa JKECTKHMMH cepaMH OIMHAKOBOTO pajuyca,
KOTOpBIE KacaroTCs IpYT Ipyra.

3aBeyIOLIHii OTIEICHHEM

SAIEpPHOM PU3HKH,

npodeccop il M.W.[Tanacrox




1.
&

3.

I'ocyoapcmeennulii sx3amen no gusuke
DQusuueckuti pakynomem MI'Y umenu M.B./lomonocosa
Cneyuanenocmy "Pusuka KOHOeHCUPOBAHH020 cOCMOsHUS 6ewjecmea”
bunaer Ne 4

Teyenne nneanbHON XUIKOCTH. Y paBHEHHE Diiepa.

Konebanus atoMoB B KpuUcTaulMdeckoil pemerke. Temmeparypa [leGas.
AxycTuyeckue U ONTHYECKUE (POHOHBL

Jlana nByMepHast KBaJpaTHas peIIeTKa ¢ mapaMeTpoM d U OJHMM aTOMOM Maccoi m
B y3JI¢, B3aUMOJEHCTBYIOIIUM TOJBKO C ONMKAUIIMMH COCEIIMH C CHIIOBOH
koHcTaHToM K. IIpumeM, 49r0 (QOHOHHAs NUCHEPCHOHHAs KpHUBas OMUCHIBAETCS

4K . qa
byskumnet o, = sm(qz). Omnpenenuts, B JVIMHHOBOJHOBOM Ipezene (3BYK),
| m

WIOTHOCTE (OHOHHBIX coctosiHuil D(w) =dN/dw, T.e. 4uCIO pPEETOYHBIX

KoJie6aTeNbHbIX (aKyCTHYECKHX) MOJL B MHTEpBaie d .

3aBelyIOLIHH OTACICHUEM

sepHON (U3UKH,




L.
2

3.

T'ocyoapcmeennuiii sx3amen no gusuxe
Qusuueckuii haxynomem MI'Y umenu M. B.JTomonocosa
Cneyuanvnocmo "Du3uka KOHOEHCUPOBAHHO20 COCMOAHUS 6eujecmsa”
Buner Ne §
Teuenue Bsaskoi xuakoctu. Ypasaenue HaBbe-Crokca. Uncno PeiiHonbaca.
®opMupoBaHHe 30HHOrO chekTpa. OD¢dekTHBHas Macca. JHeprus Pepmu H
NOBEPXHOCTH DepMu.

Ha prcyHke npezcraBieHa 3aBUCHMOCTb SHEPIHH € OT BOJHOBOTO BeKTOpa k s
3JIEKTPOHOB B OJJTHOMEPHOM KpHCTalIe ¢ nepuonoM a. O6o3HaueHHs: & — yPOBEHb
®epmu, & — OHO 30HBI IPOBOJMMOCTH, Ey — BEPIIMHA BAJIEHTHOM 30HEL

! !
| |
! |
I [
| !

0k k; k3 K,

QA

(a) Ecnmn © — muoTHOCTB 4YHMCIIa 3JIEKTPOHOB H P — IUIOTHOCTh YHCJIA JBIPOK, YTO

MOHO CKa3aTh 00 OTHOIIEHHH p/N?

(6) B snemeHTapHOH! siueiiKe 3TOrO BEIIECTBA COAEPKHMTCSA YETHOE MJIM HEYETHOE
YHCJIO 3JIEKTPOHOB MPOBOAUMOCTH? OTBET apryMEeHTHPOBATb.

(B) Ups o¢pdexTuBHass Macca Oomnblne — 3JI€KTPOHOB HiH 1sIpok? OTser
aprymMeHTHpoBaTh.  lloaTBepauTe  pacueToM  (HCHONB3YS  KBaApaTHYHYIO
anmnpOKCHMALIHIO).

3aBenyIoIHii OTAEICHUEM

sIepHON QU3UKH,
npodeccop




I'ocyoapcmeennviii sx3amen no gusuke
Qusuueckuii haxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanvnocms "®@usuxa KOHOEHCUPOBAHHO20 COCMOAHUA 6ewyecmea”
buaer Ne 6

1. MexaHu3MBI SIEPHBIX PEaKIHii.

2. Meromsl HcClENOBaHUA CTPYKTYPHl TBEPABIX Tell. PeHTreHOBcKas audpakius.
Judpakius HEUTPOHOB.

3. Crtpyxkrypa runpuna Banaaus VH; HMeeT rpaHeLleHTPHPOBAHHYIO PELIETKY C IIEPHOIOM
a=4.24 A. (a) Kakyio HH(bOPMAIHIO O CTPYKTYpPE ITOrO COeAMHEHHS MOXKHO IIOJIy4YUTh C
IOMOINBIO ~ PEHTI€HOBCKOM  mudpaknvu u  audpakuum  HedtpoHoB. Otser
aprymeHTHpoBartb. (6) Onpenemuts Gparrosekue yrisl O mis otpaxenuit (100), (200) u
(300); mmHa BonHBl u3MydeHus A=1.542 A. IIpu oTBeTe HCIONB30BATh 3HAYCHHE
IOPSIKOBOrO HOMepa BaHaius Z=23, 3HaYeHHs KOTEPEHTHOTO PAcCEsSHHs HEHTPOHOB
quig BaHagus (0.01838 6u) u Bomopona (1.7568 6H).

3aBeqyIOUIHMi OTIEIEHUEM

SIIEpHON (HU3UKH, '
npodeccop —
M.H.I1anacrok




I'ocyoapcmeennuiii sx3amen no gusuxe
Quzuyeckuti paxynomem MI'Y umenu M.B.JTomonocosa
Cneyuanvrnocmo "Duzuxa KOHOEHCUPOBAHHO20 COCMOAHUA 6eujecmea”
buaer Ne 7

1. Boprosckoe npubmmkenue. [TapnuanbHoe pa3ioKeHHe aMILTATY (bl PaCCEeSHHA.

2. SlmepHbl¥ MAarHUTHBIA PE30HAHC H SAEPHbIH KBAAPYIOJIBHBIA pE30HAHC.

3. Jlns u3MepeHus MarHuTHbIX noneit B=0.1 kI'c ucnons3ytor meton SIMP 'H s
IIPOTOYHO#M BOJE, IIPYU KOTOPOM BOJIa IPE/IBAPHTEIFHO HAMArHHYHBAETCS
TIPOIyCKaHHEM €€ Yepe3 00acTh MarHuTHoro nons By = 10 x['c. Bpems
NEPEMEILECHHS BOIbI M3 3TOH 00IaCTH 10 H3MEPUTENLHOM SYEHKH HAMHOIO MEHBIIIE
BPEMEHH peNlaKcallii HaMmarHuyenHocTH. OLeHUTs yBennueHne curaana SMP 'H s
HaMarHMYEHHOH BOJIE 110 CPABHEHHUIO C CUTHAJIOM JUISl HEMarHuTHOM Bosl. OTBET
apryMeHTHPOBATh.

3aBeyIOUIHii OTIAEICHUEM

SAEpHOM PU3UKH,
npodeccop

T~  M.MW.ITanaciox




L.

Tocyoapcmeennviil 5k3ameH no @u3suke

Qusuueckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocmo "®Qu3uka KOHOEHCUPOBAHHO20 COCMOAHUA 6eujecmea”

Buaer Ne 8
Kanonuyeckue pacnpenenenus. Mneansusie 603e- 1 GepMu-ra3bl.

2. Meroapl HCCIeNOBaHHS IOBEPXHOCTH TBepAbIX Tel. CkaHHpylolas TyHHEJIbHas

3.

MHKPOCKOIIHS. ATOMHO-CHJIOBAsI MHKPOCKOIIHL.

[Ty4ox 3/1eKTPOHOB ¢ 3Hepruell 1 k3B HCHBITEIBaET AM(PAKIHMIO HAa IJIOCKOCTAX C
MEXIUIOCKOCTHBIM paccTOsSTHUEM d=1A Ipu IIPOXOXICHHH qepes
NOJHMKPHCTAUTHYECKYIO MeTautHdecKylo (onery. (a) Ompenenuts UIMHY BOJHBI
371eKTpoHOB. (6) OmpeneauTs OPArTOBCKUH yron s AW(QPaKIHOHHOIO MakCUMyMma

IIEPBOro nopsaka.
HpH BBEIUHCJIEHUAX HUCIIOJIB30BATh CJICAYIOIIUE 3HAYCHHUA KOHCTAHT.

h=6.626 10°* 0o cex; m=9.11 10> x2; 19B=1.602 10" ouc.

3aBenyromHii OTACICHUEM

sIepHOH (HU3UKHY,

npodeccop —

M.MN.I1aHacrok




T'ocyoapcmeennviii 5K3ameHn no usuke
Qusuyeckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Creyuanvrnocmo "Qu3uka KOHOEHCUPOBAHHO20 COCMOSHUS 6euyecmsa”
Buer Ne 9

1. PeanbHble rasel. YpaBHeHue Ban-nep-Baansca.
2. Dddexr Meccbayapa. MeccOayspoBcKas CIIEKTPOCKONHs TBEPABIX Tell. BimsHue

JIOKJILHOIO OKPYXKEHHUS Ha MeccOayIpOBCKHUE CIIEKTPBI.
3. Jlna rasa cBOGOIHBIX 3JIEKTPOHOB B MeTaille (3JIEKTPOHBI HE B3aHMOACHCTBYIOT

MeXay coboif M ¢ peleTKoil MeTala) BBIBECTH HM3BECTHYIO  (opmyny i

IUIOTHOCTH 3JIEKTPOHHBIX cOCTosiHM Ha noBepxHocTH Pepmu p(e,) =C. /e , Tme

c

:
) , V — o6bem MeTamna.

(2
2n? \ #?

3aBeIyOIIHiA OTACICHUEM

sepHOH (HU3UKH,
npodeccop

—————_ M.Ianaciox




1.

Tocyoapcmeennviil 2K3ameH NO Pu3uke
Qusuueckuti paxynomem MI'Y umenu M.B.JIomonocosa
Cneyuanvrocmb "®u3suxa KOHOEHCUPOBAHH020 COCMOAHUS 6eujecmea’”
Buier Ne 10
da30Bble MEPEXOIBI IEPBOTO U BTOPOTO poja. Y CJIOBHS YCTONYHBOCTH H PAaBHOBECHS.

2. DneKTpu4ecKHe W TajJbBaHOMAarHUTHBIE SBJICHHS B JBYMEPHBIX CTPYKTypax.

KBanToBsrit 3¢ ekt Xosmia.
PaccMoTpuM cOOCTBEHHBIH MOITYyNpoBOAHMK. [TyCTh & — 3HEprus 31eKTpOHa, gde) -

IJIOTHOCTh COCTOSIHHII B 30HE MPOBOIMMOCTH, i €) — IUIOTHOCTb COCTOSHHH B

BJIECHTHOM 30HE (CM. PUCYHOK)
€

9cle)
€C
:Vﬂ—\gv(e)
0 gle)

Tpexnonoxum, uto Ec —Epn kT, € — &y kpT (ks - nocrosunas Bonbimana,
T — Temnepatypa noJIyNpoOBOJHUKA) U
172
gc(e)=Cle-2c)
1/2
gv(e)= Cz(gV _8)
Iie & — SHEPrHs JHA 30HBI IPOBOAMMOCTH M &y — DHEPrUs BEPLIMHBI BAICHTHOH
30HBL DHepruio Pepmu 0603HauNM Kak & . (a) HalTu BbIpaxkeHHe Wi 17 — dHCiIa
SMEKTPOHOB B 30HE MPOBOAMMOCTH, 4Yepe3 Eq,Ep,Kkp,T,C, u GespasmepHbrit
onpeneneHHbIi unTerpai. (6) HaliTi BEIpaskeHHE IS P — YMCIA JbIPOK B BANCHTHOH

30He, depe3 £y ,Ex,ky,1,C, u Ge3pasmepHbIil onpeneneHHbIH uaTerpan. (8) Haiita

SIBHOE BBIpXXEHHE ISl & - (T)

3aBeyIOUIMi OTIEIEHUEM

AnepHOi GU3UKHY,
npodeccop




1.

T'ocyoapcmeennulii sx3amen no usuke
Quzuyeckuni paxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanvnocms "®Qusuxa KOHOEHCUPOBAHHO20 COCMOAHUS 6eujecmea”
Bbuier Ne 11
VpaBuenne MakcBemia B Bakyyme. CKalspHBIi M BEKTOPHBIA MOTEHIHAJIEL.
KamnbpoBounass MHBapHaHTHOCTb. OHEPrHs OJJIEKTPOMArHHTHOTO TMojs. Bekrop
[NoiiHTHHTA
Heynopsnouennsie cpenbl. bmmxnuii u nanpHuil nopsaok. CHIBHO JIErHpOBaHHBIE
NOJYNpOBOAHUKH. [IppDKKOBast MpoBOAUMOCTE. 3akoH Motra. I1{enb moaBHKHOCTH.
OuenuTs 3HEpruro majgaromero nydka (a) GoroHoB u (6) HEWTPOHOB, MpPH KOTOPOW
Oyner HabmonaTecs OTYETIMBAs AU(PAKIHOHHAS KapTHHA OT Kpuctawia (TunMyHbH
IIEPHOJ KPUCTAUIHYECKON PENIETKH IIPUHATE paBHbIM 1 A.)
IIpu BBIYMCIIEHUAX UCTIONB30BATh CIIEIYIOIINE 3HAYCHHUS KOHCTAHT:

h=6.626 10> ooic cex; m,=1.675 107" k2; 13B=1.602 10" dorc.

3aBeyIOUIM OTIEIEHHEM

SepHO (HU3UKHY,
npodeccop

—/——-—*\
M.WN.ITanacrok

. .




Tocyoapcmeennblii 9K3ameH no usuke
Quzuueckuti pakynomem MI'Y umenu M.B.Jlomonocosa
Creyuanvrocmy "®Ou3uka KOHOEHCUPOBAHHOZ0 COCMOANUSA 6ewjecmea’”
Buner Ne 12

1. VpaBHenus MakcBemia B cpene. Matepuanbuble ypasHeHHus. KommexcHas
IUDNEKTpUYecKass  NPOHHUIIAEMOCTh M [OKasaTelb  MNPEJOMICHHdA,  MX
IPOCTPAHCTBEHHAS] X BPEMEHHAs JUCTICPCHSI.

2. CaepxmpoBoaumoctb. Dddext Meitccnepa. CBepXnpoBOAHUKH 1-r0 H 2-TO poja.
Buxpu A6pukocosa. Kputnaeckuit Tok. OcHOBHbIE Hiien Teopur bapnuna-Kynepa-
Ipuddepa

3. Jlna ra3a cBOGOOHBIX SJEKTPOHOB IUIOTHOCTBIO ¥ (7 JJICKTPOHOB B EIMHHIIE

2 2

@, 2 he

o6bema), BeBeCTH BhIpaxenne E(@)=1-—7, G, S s
® g,m

JHRIEKTPUYECKOM IIPOHULIAEMOCTH KaK QYHKIHH ).

3aBenyIoLIHii OTACICHUEM

sIepHOH (HU3HKH,
npodeccop

-/"_-_—*‘\‘
M.U.ITanacrox




T'ocyoapcmeennviil 5Kk3ameH no @pusuke
@usuyeckuti paxynemem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocmb "@u3suxa KOHOEHCUPOBAHH020 COCMOAHUSA 6eujecmea’”
Buaer Ne 13

1. TIpoxoxaeHHe YacTHIl Yepe3 MOTeHIHaIbHEIH 6apbep. TyHHENbHBIH 9 dEKT.

2. MaruuTHbIe CBOMCTBa BEIIECTB. J(MamMarHeTH3M M IapaMarHeTH3M. I MpOMarHuTHOeE
otHomenue. 3akoH Kiopu u 3akon Kropu-Beiicca. Ilapamarnerusm Ilaynu u
auaMarHeTusm Jlannaay.

3. Jina wmerammueckoro Harpus ¢ OILIK crpykrypoit (a=4.25 A) onpenenuts
KOHLEHTPAIUIO  DJIEKTPOHOB ~ NPOBOAMMOCTH,  MpeAmosiaras OAHH  3JICKTPOH
IPOBOJMMOCTH Ha aToM. B paMkaXx Mozend CBOOOIHBIX 3JIEKTPOHOB IOJYYHTh
BeIpaxkeHue i oHeprun ®epmu mpu 7=0 K, u paccuurtarh €€ IS SJEKTPOHOB
IPOBOAMMOCTH METAJUIMYECKOTO HATPHSI.

ITpu BEIYKMCIICHUSIX UCIOIB30BATh CIIEYIONIHME 3HAYCHHUSI KOHCTAHT:
h=6.626 10™* 0orc cex; m=9.11 107" ke; 13B=1.602 10" doxc.

3aBeyrOLIHii OTACICHUEM

sepHO# HU3UKHY,
npodeccop




Tocyoapcmeennulil IK3aMeH No Pusuke
@usuyeckuii paxynremem MI'Y umenu M. B.Jlomonocosa
Cneyuanvrocmo "®u3uxa KOHOEHCUPOBAHHO20 COCMOAHUA eewecmsa”
Bbuser Ne 14

1. OcHOBBI GM3MKH MONeKysl. Ajxuabarideckoe npubivkeHne. TepMbl JIBYXaTOMHOH

MOJIEKYJTbI. THITBI XMMHYECKON CBSI3H.
2. TlomstHe 06 oOMeHHOM B3aumoneicTBud. OOMeHHbIH HHTerpail. ®eppoMarHeTH3M.

MarauTHble JOMEHBl. MarHoHbl. AHTU(QEPPOMArHETH3M.

3. OLeHHTh HaMarHM4eHHOCTh M MOHOKpHCTALIA JKele3a, e€ClId Obl OH MOJHOCTBIO
CIIOHTAaHHO HaMmarHuTuics. /s cnpasku: XKeneso (aromusiii Homep A=56) nmeet OLIK
CTPYKTypY C IapamMeTpoM dJIEMEHTapHOH syeiiku a=2.86 A, MarHUTHBI MOMEHT HOHA
xenesa Ly~ 221 (U= 9.27 102 ooc mn™*
=19 2/cm®. OtBert natb B cucteme CU.

— marHeToH bopa), IUNIOTHOCTH XKeje3a

3aBeayIOUIMHA OTIEIEHHEM

sfepHOH (HU3UKHY,  ——
npodeccop
M.U.ITanacrok




T'ocyoapcmeennviil 5k3ameH no @usuke
Qusuyeckuti paxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuansrocmy "@u3uka KOHOEHCUPOBAHHO20 COCMOAHUA 6eujecmea”
Buaer Ne 15

1. Jlucmepcus u mornouieHue cBera. OTpaXKEHHE U MPEJIOMIICHHE Ha IPaHMIAX JBYX

cpen. Paccesnue cBera. ®opmyna Pares.
2. DOpMHpOBaHHE KPHCTALIMYECKOH CTPYKTYPHI H3 M30JMPOBAHHBIX arOMOB. THIIBI

CBSI3HM B TBEP/BIX TEJIAX.
3. JIns THHEHHOTo HOHHOTO KpUCTalLl M3 2/V HOHOB ¢ YepeqyIOIHUMHCS 3apsaaamu g

. 1}
¥ OTTANKHBAIOIMM TOTEHIMAIOM MeXy Ommkaiimumu cocemsmu A/R B
JIONIOJTHEHHE K OOBIYHOMY KYJIOHOBCKOMY IOTEHLHANy, ONPEAEIUTH PAaBHOBECHOE

paccrosiaue Ry Mexy monamu u paBHoBecHyio snepruio U(Ro)

3aBeAyIOLIMIA OT/IEIEHUEM

siIepHOM (Hu3uKy,

npocdeccop —
M.N.ITanacrok




Tocyoapcmeennulil 5k3amen no Qusuxe
Quzuueckuti paxynomem MI'Y umenu M.B.Jlomonocoea
Cneyuanvrnocmo "®usuka KOHOEHCUPOBAHHO20 COCMOAHUA 6ewjecmea”
Buaer Ne 16

1. IIMKJIOTPOHHOE H CHHXPOTPOHHOE H3ITydyeHHe. PaccesHue 31eKTpOMarHUTHBIX BOJIH HA

CBOOOIHBIX 3JIEKTPOHAX.
2. Teopema bnoxa. [lonsarue kBazuumiyJibca. 30Ha bpuiuosna.
3. B aByMepHO# KBaJIpaTHOH peIleTKe C NEPHOJOM d KHHETHYECKas IHEPrHus CBOOOIHOro

9JIEKTPOHA B y3Jie IEepBOH 30HBI bpuimosHa 6ojblie, YeM y 3JI€KTpOHA Ha CEpelMHE

rpaH# 30HbI Ha K03 duuuent b. Onpenenuts b.

3aBeyIOMHi OTACICHUEM

sIepHON (HU3UKH,
npocdeccop

——— ~  M.W.anaciok
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3.

Tocyoapcmeennuiii S5K3ameH no usuxe
Quzuyeckuti paxynomem MI'Y umenu M.B.Jlomonocosa
Creyuanvrocms "@usuka KOHOEHCUPOBAHHO20 COCMOANUSA 6ewyecmea”
Buser Ne 17

MHOro3J1eKTpOHHBIH atoM. [IpubiKxenre caMoCorIacoOBaHHOIO MOJIs.

Kone6Ganusi aTOMOB B KpUCTAIAYECKOiT penetke. Temneparypa Jlebas. AkycTHyeckue
U ONTHYECKHE (POHOHBIL.

JlaHa IByMepHas KBaJpaTHas pelleTka ¢ IapaMETPOM a M OJIHAM aTrOMOM Maccoi m B
y371e, B3aUMO/IEHCTBYIOIUM TONBKO € OMIMKaHIIMMH COCENSIMH C CHIIOBOH KOHCTaHTOH
K. Tlpumem, uro (GOHOHHAs JHMCIIECPCHOHHAs KpHBass OIHCHIBACTCA byHKIHEH

_—
4K . qa

w, = \J/ —— sin( 2 ). Omnpenenuth, B JUIMHHOBOJHOBOM Mpezesie (3BYK), IUIOTHOCTH
\ m

doronnbx coctosanit D(w) =dN/dw , T.e. YMCNO PEMIETOYHBIX KOJIEOATENTBHBIX

(aKyCTHYECKHX) MOJI B HHTepBalle d .

3aBeAyrOUIMH OT/CIEHHEM

SIepHOH (HU3UKH,
npodeccop

- M.U.IlaHaciok




Tocyoapcmeennbiil S5K3aMeH no Qusuke
@usuyeckuii paxynomem MI'Y umenu M. B.Jlomonocosa
Cneyuanvrocms "®u3uxa KOHOEHCUPOBAHHO20 COCMOAHUA 6€U4ecmea "
Buer Ne 18
1. OCHOBHBIE IIOCTYJAThl KBAaHTOBOH MeXaHHMKHM. YHCTBIE M CMEMIAHHBIE COCTOAHHS
KBaHTOBOMEXAHHMYECKOW CcHCTeMBl. BomHoBas (yHKLIHS, MaTpHLa IUIOTHOCTH.
[TpUHIHIT HEONPEAETEHHOCTH.
2. Dddexr Meccbayspa MeccOayspoBckasi CIEKTPOCKONHS TBEPABIX TEIL. Brmusaue
JIOKJIBHOTO OKPYXXEHHUS Ha MeccOayIpOBCKUE CIIEKTPBI.
3. Jlns ra3a cBOGOIHBIX 2JIEKTPOHOB B MeTa/LIe (3IEKTPOHBI HE B3aHMOJCHCTBYIOT MEXY
co6Olf M C pElIeTKOM MeTalla) BBIBECTH H3BECTHYIO  (OpMysy Ui IUIOTHOCTH

SIEKTPOHHBIX ~ COCTOsHHH Ha mosepxHocTH @Depmu  p(ep)=C Jer, rHE
3

C= _Vf(g?)z’ V — 06pem MeTajlIa.
2n°\ 7
3aBeayromui OTAEIEHUEM

sIepHOH (HU3HKH,
npodeccop M.MJ. I1anaciok
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Tocyoapcmeennblil 9K3aMeH No Gusuke
Qusuueckuii paxyromem MI'Y umenu M.B.Jlomonocoea
Cneyuanvnocmv "Qu3uxa KOHOEHCUPOBAHHO20 COCMOAHUS 6eujecmsa "
Buer Ne 19
Vpasrenus ['eiizenGepra u Llpenunrepa. CTanHoHapHBIE COCTOSHHUS.
JNEeKTpHYeCKHe M TalbBaHOMAarHWTHBIC SBICHHS B JIByMEPHBIX CTPYKTypax.
KsanToBselii a3 dext Xoia.

PaccMOTpEM COOCTBEHHbIH TOMYIPOBOAHHK. [TycTh € — 3Heprus AEKTPOHa, 2dé)

— [UIOTHOCTb COCTOSHHIi B 30HE TIPOBOIUMOCTH, ) €) — INIOTHOCTH COCTOSIHHH B

BaJICHTHO} 30HE (CM. PHCYHOK)
€

h
9cle)
£C
ey -—-\gv(e)
0 ﬁ)
[peanonoxumM, uYro &c ~&p» kyT', &g —&y» k 3] (ks - mocrosHHas

BonbiMana,  — TeMIeparypa MoJyIpoBOIHHKA) H

gc(e)=C, (‘C""gc)”2
gV(g) = Cz (8,, - 8)”2

rae & — dHEprus JHa 30HbI IPOBOJMMOCTH U &y — YHEPIHs BEPIIMHBI BaJICHTHOH
30ubL DHepruto ®epmu 0603Ha4MM Kak & . (a) HailTH BBIpaXXEHHE I 71 — 1HCIIa
3JIEKTPOHOB B 30HE MPOBOIMMOCTH, 4epe3 EcsEpsky,T,C, u GespasmepHbIi
ompenenennbii unTerpan. (6) Haiitn BbIpaXeHHe Ui p — HHCIA JBIPOK B
BAJIEHTHON 30HE, 4epe3 ¢&p,& pokg, T ,C, u Ge3pa3MepHBIil ONpPEIETCHHbINA

unTerpai. (8) HaiiTu sBHOE BhIpaKeHHE VI & (T )




3aBenyIOUIMi OTIEIEHUEM

AfiepHOH QU3UKH, .
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Tocyoapcmeennbwlil 2k3amen no Qusuke
Qusuueckuii paxyromem MI'Y umenu M.B.Jlomonocoéa
Cneyuanvnocmo "@u3uxa KOHOeHCUPOBAHHO20 COCMOAHUS 6elyecmea "
Buaer Ne 20
dyHIaMeHTATbHBIE YACTHUIBI - JISITOHbI K KBAPKH. AHTHYaCTHLIBL.
2. TloustHe 06 0OMeHHOM B3auMoeicTri. OOMeHHBIH HHTErpal. deppoMarHeTU3M.
MarauTHbIe TOMeHbl. MarHoHsl. AHTH(GEPPOMArHETH3M.
3. OLeHHUTh HAMarHW4eHHOCTs M MOHOKDHCTAIIA XKeje3a, eClu Obl OH MOJIHOCTBIO
CIIOHTAHHO HamarHutwics. /s cnpasku: YKene3o (aTOMHBIA HOMEp A=56) umeer

OLIK cTpyKTypy C IapamMeTpoM OJIEMEHTapHO! SYEHKH a=2.86 A, MarauTHbIA
MOMEHT MOHa Xkenesa Ll ~ 2243 (U = 9.27 10%* 0oic mn™' — marneron Bopa),
IJIOTHOCTH Xeneza P =7.9 2/cm’. Otger jath B cucteme CH.

[—

3aBeyIOIIHii OTAEIEHHEM

snepHoi QH3UKH, -
npodeccop
M.H. [Tanacrok




