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1. [EJTU OCBOEHMUS IUCIHMTLIAHEL (MOYJIST)

Uenamu ocBoerus mucuumimesl «OCHOBBI KBAHTOBOM (usukuy sABNsETCH O6ecHeUeHue
Oyaymero crenuanicra HaydHOR dusuyeckoii Gasoit, Ha KOTOpPOM B BEICINEH TeXHUYECKOI
IKOJIE CTPOUTCS OOIMEHHIKEHEPHAS U CHELHANbHAS TTOATOTOBKA. IMocnenoBarensHoe n3yuenue
usvku BeIpabaTeBaeT crenuGHYECKHil METO MEBIIIICHHS, usnyecKylo HHTYHIHIO, KOTOpBIE
OKasbIBAIOTCA BECBEMA IUIONOTBOPHEIMH M B JPYrMX HaykaX. CHelMaldcThl, [TOJLY YMBIITHE
IEPOKOe (U3MKO-MaTeMaTHIECK)e o6pasoBaHwue, MOTYT CaMOCTOSITEJIBHO OCBAaWBATh HOBEIE
TEXHAYECKHUE HaIlpaBIICHHS, YCHG;EJHO paboTaTh B HUX, JIETKO HEPEXOMUTH OT PEUICHUsT OJHIX
3ajad X ApyruM, UCKaTh HECTAHAAPTHBIE H HETPAJMIMOHHEIE MYTH, YTO OCOOEHHO BaYKHO JU1st
IpodecCHOHATEHOM MOOMITBHOCTH] CIICIMAIMCTOB B YCHOBHSX YCKOPEHHOI'O Pa3BUTHS TEXHUKH.,
3agavu TUCIUILIAHEL,
® TCOpETHUCCKas IOATOTOBKA B 06MACTH (H3MKH, MO3BOJSIONMAS GYIyIIAM HHKEHEpaM
OPUCHTHPOBATLCS B IIOTOKE HAYYHOH U TeXHHYECKON MHGOpMALMH 1 00ecneYnBaromas um
BO3MOYKHOCTE HCIIOJIB30BAHMS HOBBIX ()HU3MIECKUX IPUHIMIIOB B TeX 06IACTAX, B KOTOPBIX
OHH CHELUAIU3UPYIOTCS;

® (OPMHUPOBAHHEC HAYYHOrO MMIIUICHHSA, B YACTHOCTH MPaBHJIBHOTO IOHMMAHUS TPAHUIL
IPEMEHUMOCTH Da3IMYHBIX (DH3HYECKHX IIOHATHIL, 32aKOHOB, TEOpU U YMEHHS OI€HHBATH
CTCICHD TOCTOBEPHOCTH PE3YJIbTATOB, HONYYEHHEIX ¢ TOMOIIBIO 9KCIICPUMEHTAIBHEIX WA
MaTEMaTHYCCKHX METOIOB HCCIIEOBAHMSL,

® BEIPaOOTKA IPHEMOB M HABEIKQB PEIICHHI KOHKPETHBIX 3aja4 U3 pasHbIX obnacreit Ppusuxw,
TOMOTAIOMUX CTYICHTaM B JIafIbHCHIIEM PellaTh HHKEHEPHEIE 314,

¢ O3HAKOMJICHHUC CTYNCHTOB C COBPEMEHHOM HAay4HOM annaparypod M BEIpabOTKa y HHX
Ha4aJIbHBIX ~ HABBIKOB  HPOBENEHHS  DKCIEPUMEHTATBHBIX HayYHBIX  HCCICHOBaHUM
Pa3IUYHBIX QU3NYECKUX ABIECHUIN U OLEHKU IIOTPEIIHOCTEH U3MEPEHHHI,

2. MECTO JHCHHUIIJIVHBI B CTPYKTYPE OLIOII BO

Hucnnmmiaa « OCHOBEI KBaHTOBOM Gu3nKE» OTHOCHTCH K 06sBaTeNBHEIM JUCIUIUITHAM
BapPMATHBHOM YacTH OCHOBHOM mpodeccHOHANBHON 06pasoBaTensHON nporpamMmsl. Mzyuenue
AMCUUIITMHBI IPOXOAUT B YETBEPTOM CEMECTDE.

st yermemHoro ocBoeHus Oﬁgzpca $usukE cTyneHTaM HEOGXOMMO 3HATH CIIERYIOLINE
paszeinel BeicIIeH MatematHku: [l depennnansuoe HCcUhcIeHne, MaterpanbHoe ueuncnenue,
AHaUTHYECKAs TEOMETpUs U JHiieHHas anreOpa, Pajer, DneMeHTH BeKTOPHOTC aHAIM3a,
QYHKIHA KOMILIEKCHOTO nepeMeH.:[oro, Hudbdepennnancubie ypaBHeHHs, DeMeHTH TEOPHH
BEPOATHOCTEH U MATEMATHYCCKOM CTaTHCTHKH.

OcBoenHye MUCIIMILIAHEL HEO(XOAMMO JULT U3YYICHHS CIEAYIOUIMX JUCIHUIUIAH y4eOHOro
miasa: «OCHOBBI onTHKH», «OCHOBHI KBAHTOROI QJIEKTPOHUKW», «KBaHTOBas Mexanwka u
CTaTHCTAYeCKas (usmka», «Hayuio-nucenenosarennckas pabota B ceMecTpe», BBIIOJHEHHE
BBITYCKHOU KBAIM(QUKAITMOHHON pafioThL.

3. KOMIIETEHIIMH OBYYAIOUIETOCSI, DOPMUPYEMBIE B PE3YJbTATE
OCBOEHM TUCHUTILINHBI MOYJIs)

B pesyibrare ocBoeHus MCHMITHEET 06y yarommiics JOJDKEH IEMOHCTPHPOBATD CIIEIYIOIIHE
Pe3yJIbTaThl 00pa3OBaAHMUS:

1) 3uars:

* (dyHIAMEHTaNBHBIC 3aKOHH IIPHPOLBI H OCHOBHBIE duspueckre 3aKoHBI B 00nacTH
KBAaHTOBOM, aTOMHOH U siaepHoi Gusuxn (OTIK-1 ; IIK-1).

2) YMerTs:

® TNPUMEHATH (U3MIECKHE 3aKOHBI ISl PELICHHUS HpakTHYecKux 3agad (OITK-3).




3) Bnaners:
¢ HaBBIKAMH IIPAKTHYECKOT
Komnerennnn, yactuuno ¢
OIIK-1. Cmoco6rocTs 11p
HAay4YHYIO KapTHHY MHPA HA OCHOB
OIIK-3. Cnocobuoctb
BO3HHKAIOIMX B XoAe mpodece
(hu3MKO-MaTeMaTHYEeCKHil ammapal
OIIK-5. CmocoGHocts 06
HCCIICIOBAHMI;
IIK-1 CmocoGrocts Xk an
IpHO6OPOCTPOEHHS;
IIK-5 CmocoGHocts k aua
COOTBETCTBHH C TEXHUYCCKUM 34
CXEMOTEXHUYECKOM H HIIEMEHTHOM

4. CTPYKTYPAI

O6mas TpymoeMKOCTh THCIIHI]

0 IpuMeHeHns 3aK0HoB Gusmkn (OITK-5 ; ITK-5).

pMpreMBIC B PaMKax OCBOCHUSA JUCIUIIINHEL:

RACTABIIATE  ANIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA
* SHAHHS OCHOBHBIX HOJIOKEHHUMN, 3aKOHOB ¥ METOZOB;

BLIIBIISTH CCTCCTBCHHOHAYYHYIO CYITHOCTD HpO6HCM,
HOHAJIBHOM ACIATCIbHOCTH, IIPUBJICKATH UII UX PEUICHUS

|

abarbIBaTh W TMPEACTABIAT IAHHEIC SKCTIEPUMEHTAJILHBIX
QIU3y IIOCTABNEHHOM 3aja4ydl HCCNEeJOBAHUHE B  OGIACTH

13y, pacyuéTy, NpPOEKTHPOBAHHIO U KOHCTPYUPOBAHHIO B
AlAHHEM THIOBEIX CHCTEM, MpHOOPOB, JAeTaneif W y3noB Ha
'YPOBHSIX,

A CONEP)KAHUE JUCHMILIAHEL (MOYJIST)

['THHBI COCTABJIAET / 3a4ETHBIX €IMHUIL, 252 4acoB.

Bunpr yue6Hoit paGoTsl, Bkiroyas 06 DopMbI TEKYLIETO
® CaMOCTOATENIBHYIO PaboTy CTyACHTOB é’ eMﬁ KOHTpONSA
E 1 TPYAOEMKOCTH (B Yacax) 3;:%0:21 YCneBaeMocTH
Ne Paspien (tema) g § 2 o u c ﬂpHMeHeH’HeM (no nedeasn
n/n JUCLHTIIMHEL ° % = 3= 8 e || By o, | HHTEPaKTHBHEIX cemecmpa),
“ Er:’( g gE gg § 1§ 2 % METOJIOB (bopma
o 2 = . o NIPOMEXCYTOUHO
= = E § § = g & - E (8 vwacax / %) arTecTauuy
l% é = (no cemecmpan)
KearnTon upoma '
l DIPROE g ta e | e [0 - | 2 | -] 12/60% :
H3TyYeHHs |
DJIEMEHThI KBAHTOROMH 3 Peiitunr-
2 | MeXaHWKH U aTOMHOH | 4 12 20 18 - - 48 - 18/47% KOHTpomb Nel
du3HKH
Peitrunr-
3 SneMeHThI (PU3NKH 4 13- 6 4 8 } 24 ) 10 /55% KOHTpOJTH Ne2
TBEPOTO Tejia 15
OnemMeHThbl GHUINKH Peifrirr-
4 | Apan 4 16- 6 8 i i 23 ) 6/ 42% KOHTpOJb No3
JIEMEHTapHbIX 18 |
9aCTHI[
Beero 4 118 | 36 | 36 | 18 | - 117 | - | 46/51% | sksamen (45
4.)
CO}IQ[]QK&HHB PasneJIoB JUCHHIINHLI
'L Kon-o npakru- | yabopa-
Temsr1, pasnesnst qucmum) :HHE.I vacop | TEKWAH | e 98 cpe
Paspen 1. KBanTosas npupoaa usﬂytrfmmn 42 4 6 10 22
Jlexums 1. 3akoHEI TermIoBOro H3myueHns
18 2 4 2 10
Jlexuus 2. KBanToBEIe cBOMCTBA cBeTa 24 2 2 8 12
Pasnen 2. dnemenTs1 kBaHTOROI MexanuKi 1 ATOMHOI
o i 85 20 18 : 48
puznkH
Jlexnus 3. Ctpoenue atoma 8 2 2 - 4
Jlexuus 4. BonHOBEIE CBOMCTRA MU KPOYacTull 8 2 2 - 4
Jlexuus S. Vpasnaenue 1 peauHrepa 8 2 2 - 4
Jlexuus 6. Vpasuenue HIpEAUHIepa /U1 4acTHLBI B 8 2 2 - 4




: Kosn-Bo npaktu- | nabopa-
Temel, pa3nensr qucnuiuas! qacon | TCKIME | L e e cpe
NOTEHIHAJIBHON sIMe ,
Jlexupst 7. TIpoxoxaeHHe YacTULIBI th:ipez 3 2 5 i 4
NOTeHUMATBHbIH Gapbep !
Jlexums 8. JIMHeNHbIH rapMoHHYeCK Ml OCLMILIISATOP 8 2 2 - 4
Jlekuus 9. Atom Bostoposia : 9 2 2 - 6
Jlexuus 10. Op6UTanbHbIH MeXaHHYEHKMIA 1 MATHUTHBIA 9 ) 2 ) 6
MOMEHT 3JIeKTPOHA
Jlexumsa 11. Ipusimn naymm 9 2 2 - 6
Jlexuus 12, CionTaHHOe 1 HHAYLHPOBAHHOE H3JTydeHHe 10 2 - - 6
Pasnen 3. DnemenThb puznkn TBEPJOTO TeJIa 42 6 4 8 24
Jlexuus 13. DneMeHTHI KBaHTOBO] CTATHCTHKH 10 2 2 - 6
Jlekums 14. TennoeMkocTs TBepABIY TeN 14 2 2 = 8
Jlexums 15. 3oHHas Teopus TBepBIX Teil 18 2 - 8 10
Paznen 4. duaementol pusukn Siipa M 3jIeMeHTAPHBIX 38 6 8 ) 23
HACTHI _
Jlexums 16. ATomHOE aapo : 12 2 4 - 6
Jlexums 17. PaguoakTiBHOCTS 12 2 4 - 8
Jlexums 18. Bunpl B3auMoeiicTBri U [kiacchl
SJICMCHTapHBIX 4acTHL. MeToasl perugrpaimu 14 2 - . 9
SJIEMEHTAPHBIX YACTHIL i
Dx3amen 45
Utoro | 252 36 36 18 117
|
JIaGopaTopHble 3aHATHS
Ne monyns Ne | Haumenosanug u/umu kpatkoe conepranue 1abopaTopHeIX paGor | TpyaoémkocTs
JMCLHIITHHBI n/n . (uacos)
Paspgen 1. I | Ne 6.10mpesenenue nocrosuHoM Credana - Bonbumana 2
Knantosas |
npupoaa
M3J1y4eHus ‘
2 | Ne6.2 Usyuenug BHenitero dboroaddekra u BakyymHbIx 2
dorosnemerToR
3 | Ne6.3 Onpezenguue pesonancuoro NOTEHIMaNa BO30Y K ACHHUs 2
aroma merojiom ®panka — ['epua
4 | Bammra naboparopusix paor 4
Pazpen 3, 5 Ne 6.6 Msyuenie TemnepaTyproit 3asucumoctn COIIPOTHBIIEHUS 2
OneMeHTbI MOJTYIPOBOJIHUKOB
uzuku
TBEPJIOTO Tejia |
6 | Ne 6.7 Usyyenny BOJILT-AMIICPHBIX XapaKTEPHUCTHK 2
TepMOI{yBC'I‘BHTEﬂbHBIX CONPOTHUBJICHUI
7 | Ne 6.8 Usyuenng BOJIbTAMIIEPHBIX XapaKTEPHCTHK 2
thoToconporussienus
8 | 3amwra nabopa I;TDpHBIX paGoT 2
. HUTOTO: 18
|
S. OBP.T{BOBATEJILHI)IE TEXHOJIOTUH
® JCKIHOHHO-CEMHHApCKas ¢HcTeMa  OOYdYeHHs (TpafMIIIOHHEIE  JIGKIIMOHHBIE |
nabopaTopHEIE 3aHsTHS);
* ofydYeHne B MaJlbIX Irpymmax (BBITONTHEHME JTA6OPATOPHBIX paboT B rpynmax us AByX miu
TPEX YEIIOBEK);
|
|
|




1O pa3sIMYHEIM TeMaMm);

3aHATHH ¢ HpUMEHEHHEM |

C TIOMOIIBIO TPOESKTOPA HJI]
MH(OPMAIHOHHO-KOMMYHH
TEXHOJIOTHI JUIT MOHUTOPH

6. OIEHOYHBIE CPEJC

MacTep-KIacchl (IEMOHCT]

PUMEHEHNE MYJILTHME TN

anuga Ha IIPaKTHYCCKUX 3aHATHAX TIIPUHITAIIOB pac’t{eTa 3ajga4d

4 TEXHONIOTHH (IIPOBEINCHHE JEKIMOHHBIX M CEMHHAPCKHX
FOMIIBIOTCPHBIX NIPE3CHTALUN ¥ JEMOHCTPAIMOHHBIX PONIUKOB
1 KOMIIBIOTEpPa);

KAI[MOHHBIE TEXHONOIWH (NPHMEHEHWE HHMOPMAUOHHBIX
HIa TeKYINeH yCIeBaeMOCTH CTY/IEHTOB B KOHTPOJIS 3HaHUM).

I'BA JJIsI TEKYHIEI'O KOHTPOJISI YCOIEBAEMOCTH

2

IIPOMEXKYTOYHOM ATTECTAIINH 10 UTOTAM OCBOEHMS

JICHUATLTAHBI
CAMO(

Texymmii konTposNL yCrer

HECKOJIBKUX COCTaBJISIOIINX.
1. Pesynerarsl pedTHHr-KO

N YYEBHO-METOANYECKOE OBECIEYEHUF,
'TOSITEJIbHOU PABOTHI CTYJIEHTOB

AEMOCTH SBJIIECTCS paCl'IpejI@JIéHHBIM H OCHOBaH Ha OIICHKE

HTPOJISL.

2. Brmonxenue u 3ammura nabopaTopHEIX paboT.

3.

Bompocsr DBﬁTHHF*I{OHTDOJ’!H

Brmmonnenue npaxtutec

KHX 3a1adnii,

Nol

1. Temmeparypa abcomoTH

YMCHBIIUTEH B 2 pa3a, TO 3HCpreTnyY|

1) ymensmmtes B 4 paza
2) ysenuuutes B 16 pas

2. Eciy JuiiHa BOJHEL, COOTE

TO TEMIIEPATypa aGCOMIOTHO YEPHO
1) yBemmymnacs B 2 pasa
2) ymeHbIIMIACH B 4 pasa

3. Ecnu 3ayeprennyio miact

TOH 3Ke IIomaau, TO CBETOBOE JIAB

1) ocranercs Hem3MeHHbIM;
2) yMEHBIIUTCS B 2 paza;
3) yBemuuuTes B 2 pasa.

0 uepHoro tera T = 6000 K. Eciu TEMIIEPATYPY Tea
€CKas CBETUMOCTD aOCOMIOTHO YEPHOTO TeNa

3) ysemuuuTes B 2 pasa

4) ymensmutes B 16 pas

ETCTBYIOIIAS MAKCHMYMY H3JIyYeHHs YMEHBIIMIACH B 4 pasa,
1o Tena

3) yBenuumiacs B 4 pasa
4) yMeHbIIHIACE B 2 pasa.

L

HHKY, Ha KOTOPYIO NaJIacT CBET, 3aMEHUThH Ha 3€PKATBHYIO
eHue

|
AT U3 B036Y)I(I[CHHOI‘0 COCTOSAHUA C 3He:pme171 E] B OCHOBHOC

.

4. DJIEKTPOH B aToMe mepexo;
CocTosiHRE ¢ dHepruei Fy. Ilpu sto

M HCIIycKaeTces GoToH. Macca MCITyImeHHOTo dotona pasna

L

B —E B, ~E, E +E,

El T~ Eo En 3 E]
2

h ¢ 2 & 3

5. Hacrora magarorrero Ha g
HY’)KHO M3MEHHUTH 3a][epXKHUBAIOLI

Marepuaina Q)OTOBJICMQHTa MOXKHO I

1) yBenmuuts B 2 paza;  3):

2) yMeHBIIUTE B 2 pa3a;

paGoTol BEIXOZA JUIS IEPBOTO
1) yBenmuumace;

Dy
6. Ilpu 3ameHe omHOro MeT

rpanuie poTosdpdexra, ymeHbmaes

2) ymen

0
he 4) he 5 ¢

)
v

1:‘0’;}116MGHT HU3TYy4ICHHUA YMEHBINAECTCS BABOE. BO CKONBLKO pas

€ HAIpsDKeHHe, eciM paboToH BHIXOAA JNEKTPOHA U3
peHebpeun?

Y BEJIMIUTH B V2 pas; 5)octaBuTh 63 M3MEHEHH,
MEHBIIUTE B V2 pas;

13 IPYTHM JUTMHA BOJHEL, COOTBETCTBYIOINAS KpacHO#H
¢si. PaGora BEIXOmA Ut BTOpOro Merama mo CPaBHEHHIO ¢

BIIUTIACK; 3) He U3MeHMNACh.




7. Onsits1 CrosteToBa mo ucd
1) mo3Bonmmm onpenenuts p
2) noATBEpAMIM KBAHTOBYIO
3) NOATBEPAMIIM HATIHYHE BO
4) MOATBEPIMIIM TUIIOTESY O

if

8. B appexre Kommrona ot

JIEJOBAHUIO B3AaUMOEHCTBHA U3IYUEHHS C METAIIIAMH:
A3MEPEI s1/Ipa;
MIPUPOAY M3IYUCHHUS,;

[HOBBIX CBOMCTB Y NIEKTPOHOB,

IMHCKPETHOM CIICKTPE 3HECPruu JJIEKTPOHOB B aTOMaX.

OH

1) BEIOMBACT DIEKTPOH € NOBEPXHOCTH BELECTRA;
2) nmepeniaeT SNEKTPOHyY YacTh SHEPTHH IPH YIIPYTOM CTOJIKHOBEHHH,
3) mepenaet >MEKTPOHY HacTh SHEPTUH IIpH HEYIIPYIOM CTOJIKHOBEHHHU.

9. Onbiter @panka u Tepra 1
1) mo3BosMIM onpenenMTE P4
2) IOATBEPAUIY KBAaHTOBYIO
3) HoATBEPAMIIH HAIMYKE BOJ

0 HCCIIEOBAHUIO 3IEKTPHYECKOTO pa3psia B mapax pryru:
IBMEPEL Apa;

[IPUPOAY U3TYUEHHS,;

IHOBBIX CBOMCTB y 3JIEKTPOHOB;

4) IO/TBEpPIMITA TUIIOTE3Y O JUCKPETHOM CIIEKTpE 9HEPI'HH JJIEKTPOHOB B ATOMAX.

10. Ha pucynke usobpaxent
bopa, a Taxxe ycnosHo mzobpaie
APYT'YIO, CONPOBOMXIAIOIUECS H3)

I CTallTUOHAPHBIC 0p6I/ITBI aToMa BOJOpOJA COTJIACHO MOJIEJIH

Bl IICPEXO/BI DIIEKTPOHA € ONHOM CTAMOHAPHOK OpPOUTHI Ha
[yuCHHEM KBaHTa SHepruu. B ymerpadmoneroBoit o6sactu

CIICKTpa STH MEPEeXOALI JatoT cepuio Jlalimana, B BuamMoit — cepuro Bansmepa, B HHQpaKpacHoi

— ceputo Ilamena. HauGonpueii o
repexo

1. B Teopuu Bopa pamuy¢

BBIDAXKACTCA 4Uepes pamuyc mnEpE
H3MCHACTCS KHHETHUECCKAs JQHEPIUs

1) yBenuunBaercs B 9 paz
2) yMeHbIIaeTcs B 9 pas
3) yenuunBaercs B 3 paza

aCTOTE KBaHTa B BUAUMOMN oOjacTu CIICKTpa COOTBETCTBYET

)n=4—>n=3
2)n=3—->n=2
3)n=5—->n=2
4)n=5—->n=1

N-0# KpyroBoi OpOGHTHI JNEKTPOHA B aToMe BOJIOpPOJIA
2

; g T =hom

Of  opOUTHI (bopMyIIOii: Omnpenenure, xax

PIICKTPOHA MPY IEPEXOJIe C TPETheit OpOUTEI Ha IepBYIO.

4) ymenbIaeTcs B 3 pasa

5) He MeHseTCs

Maccol m = 1,67-10'27 KT, IMEIOIH

ABIIACTCHA YpaBHECHUEC

12. Onpiter JleBuccona u Jlxepmepa mo IHOpaKIuy Ha KPACTAJLIax:

1) mosBonmum onpenennts par
2) moATBEpUIIM KBAHTOBYIO I)
3) HOATBEpAVIN HATIMYKE BOJI
4) monTBEpIUITH THIIOTE3Y O I

MEpBI SIpa;
PHPOLY H3TYUCHHS;
HOBBIX CBOMCTB y 3JIEKTPOHOB;

13. CpaBHuTe AjiMHy BONHEI ]

N OJHHAKOBBIC CKOPOCTH.

1) 6,57:10% 2) 8,351107%7 3)6,57-10%

Bomnpock! peituar-koutposis No2

HCKPETHOM CICKTPE SHEPTUH ICKTPOHOB B aTOMaX.

A
A o
te Bpoiing ? nns mapuka maccoit m = 0,2 T u IpoToHa

4) 8,35-10°4,

1. Cranmonapuev ypasaenuey [peaunrepa s JJICKTPOHA B BOXOPOAOTIONOOHOM aToMe
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2. Bomm y — dyHKIms umeer |pun, ykasamusii Ha PHUCYHKE, TO BEpOSATHOCTH OOHApyKUTh

—<x<=
SJICKTPOH HA y4acTKe 6 2 paBHA

r 1>;A

//\ ) 1 ’
/\\/ )
e

\ll 4

0 L

e

3. B kakoM cityuae sHepreTHteckuii CIICKTP 3JIEKTPOHA CILIOMIHOM?
1) anekTpoH B moreHNIaNBHOM SMe mmpusoit 1010w

2) 3NEKTPOH B aTOMe
3) 2NIeKTPOH B MOJIEKyIIE BOAOPOJIA
4) cBOGOIHEII JIIEKTPOH.

4, MaxkcumMansaoe SHa4YCHUE HPOEeKIINd MOMEHTA uMIryiansca JJIEKTPOHA, HaxXo dmerocd B f-
COCTOSAHNM, HA HAIIPABJIICHUE BHOIIHETO MAarHuTHOIO I10JIS paBHO

1
DA 2)2h; 33k, 44k,

5. CKOIBKO PasinyHBIX COCTOSIHMN MOXET HMETh 3JIEKTPOH ¢ IJIABHBIM KBAHTOBBIM UYKCJIOM
n=4?

1)15;  2)48; 3)32; 4)54,

6. OpeseuTs aT0M, Y KOTOPOII0 B OCHOBHOM COCTOSHIM 3amoyennl K, L, M — cnon u 8 N
== CIIOE PACIOIOKEHBI 7 DJIEKTPOHOB.

1)CL; 2)Ge; 3)Br; 4)Ti

7. Cpena HasbIBaeTCs aKTHBHOIM, GC/IH OHA
1) monmHOCTEIO HOTIIOMAET masAdIIee HA Hee H3IIy4YeHHE,
2) TONHOCTBIO pacceMBaeT Iafaloniee Ha Hee H3JIy4YCHHE;




3) ycunuBaer najaroniee Ha Heg H3IydCHNeE,

8. CucTeMa HaKauKH Ja3epa No3BoJIseT

1) co3naTh HHBEPCHYIO HAaceNeHHOCT B AKTHBHOM cpene;

2) BBI3BATH BEIHYXKIICHHOE H3TyueHHE DOTOHOB;

3) o6ecneunTh BEICOKYIO KOrEPEHTHOCTD Ja3epHOr0 U3IYICHMUS.

9. PaccMOTpHM 1Ba KBAHTOBBIX COCTOSHHS, B KOTOPHIX HaXOJMTCS CHUCTEMa aTOMOB, C
Suepruamu Ey u E, npudeM E; > E;. CucTema 6yaeT HAXOMUTHCS B COCTOSHUY C MHBEPCHOM
HACEICHHOCTBIO, €CJIH YHCII0 aTOMOB N| ¢ 3Heprueit E; 6yner

1) paBHO yrCIy aTOMOB N> C aHeprueit £,

2) MeHbIIe, yeM Ny;

3) Gonbmie, yeM N.

10. Hpusnun IMaynu cipasemntis

1) A BCeX TOXXIECTBEHHBIX Y4CTHIT KBAHTOBOMEXaHIUECKOH CHCTEMBI,
2) JIst CHCTEMBI TOXIECTBEHHBIX GO30HOB;

3) I CHCTEMBI TOX/IECTBEHHEIX (DePMHOHOB.

11. lenenne wacTurr Ha G030HL] H GEPMUOHET onpenensieTcs
1) TOMBKO I'TABHBIM KBAHTOBBIM IHCIIOM 7,

2) TONBKO OPOUTATBHBIM KBAHTOBEIM YHCIIOM [

3) CIMHOBBIM KBAHTOBBIM YHCIIOM g,

4) OpOMTATBHBIM / H MATHUTHBIM /71 KBAHTOBBIMHI THCIIAML.

12. 3aBucumocTs MOMSIDHOH femnoemkoctn Cjy XMMHYECKH MPOCTBIX TBEPARIX TEI OT
TEMIICPATYPHI NpeICTaBICHA Ha| rpaduKe

1) 2) 3) 4)
Cwm Ci Cm
IR 3R LS
=l
3R [ - .
n T 0 T 0 T o
13.TennoemkocTs  cucremsl, |cocrosmeii w3 N = 102 KIIACCHYECKUX TPEXMEPHBIX

HE3aBHCAMBIX TAPMOHUIECKUX OCLIHIUISTOPOB Ipu TeMueparype T = 300 K, paBHa
1) 414 w/K;  2) 4,14 Tx/K; || 3) 124,2 kTw/K; 4) 41,4 xIx/K.

14. [leGalf MOXy4rHi TEOPETHMECKYIO 3aBHCHMOCTS MOJIApHOH TermnoemkocT Cjs OT
TEMIICPATYPBI, PACCMATPHBASL KPHUCTAIMIECKYIO PEIIETKY KaK
1) cucremy HeB3amMmopeficTByfommX wacTw, COBEPINAIONIMX TEIJNOBbIE KOJEOAHUS ¢
PasIMYHBIMHI YACTOTAMH,
2) cucTeMy CBA3aHHBIX HYACTHI], COBEpINAIONINX TEIIIOBBIE KOTEGAHMS C OOUHAKOBBIMHU
YaCTOTaMH,
3) cuCTeMy CBS3aHHBIX YACTHIl, COBEPUIAIONIMX TEIUIOBEIE KOJTeGamms C pasIUYHBIMU
4aCTOTaMH;

4) CUCTEMY HCBSaHMOHGHCT'By OIIHX YacTHIl, COBEPIIAIOIMMNX TEIUIOBEIC KOJEOAaHUS C
OIMHAKOBBIMH YaCTOTaAMHU.




15. BanenTHas 30Ha COGCTBEHHBIX MOTYIPOBOIHAKOB

1) wacTH4HO 3aHsTa SNEKTPOHAMY;

2) IOJTHOCTBIO 3aHATA HJIEKTPO]
3) nepexpsIBaeTCs Co CBOGO,THI

16. C yBenugenreM Temmepary,
1) yBenuumBaercs;
2) yMeHbIIIaeTCs,
3) He MeHseTCH.

T ?
{aMu;
Vi 30HOH BO30YKIECHHBIX SHEPIHUH.

PbL SJICKTPOIIPOBOJHOCTE IIOJIYIIPOBOJHUKOB

17. B obnacTut HU3KHX TEMIEpATYp y HOTYIIPOBOAHAKOB npeobnangaer

1) npIpounas mpoBoAEMOCTS;,
2) 3IIeKTPOHHAS IPOBOJIMMOCT

3) cobcTBeHHAS IPOBOAUMOCTH

4) nprMecHast IPOBOMMOCTb.

Bormpocs! pedTHET-KOETPO IS

ul

Ne3

1. JIyist HYKIIOHOB BEPHBIMH SBJISIOTCS CIIE/YIOLHE YTBEPKICHUSA

1) npoton o6nanaer 3apsamom, 1
2) cMH HEUTPOHA MEHBIIIE CIH
3) MacCHI HYKJIOHOB MPAKTHYCC

2. UeM MeHbBIIIE DHEPTHS CBSI3H
1) Gonslire y Hero nedekT mMace;
2) meHpImyro paboTy HYKHO
HYKJIOHBL;

3) Gounble 3Hepruy BBLAEUTCS
4) MEeHBIIIe er0 SHEPTHS TTOKOSL;

+
)aBHEIM € ;
Ha OpOTOHA,
KH OIMHAKOREI,
Alpa, TeM

COBCPIINUTSH, YTOOBI Pa3sACIUTE 3TO AP0 Ha OTICIbHEIE

HpI/I pacirazic dToro sapa Ha OTAEIbHEIE HYKIIOHHI,

5) MEHBINE SHEPI'WH BHIACIHTCS B PEAKIIHE TEPMOAJIEPHOTO CHHTE3a 3TOTO SIAPA ¢ JPYTHMH

ApaMH.

3. Ilpu a-pacnane

1) 3apaj saapa HE H3MEHUTCA, Micca sAapa yMEHbIIaeTcs Ha 4 a.C.M.;

2) 3apsan sAmpa yMeHBIIASTCS Ha
3) 3apsn sapa yMeHbIIaeTcs Ha
4) 3apsn sapa yMeHbIIaeTCs Ha

4. Kakas mons paguoakTHBH

2e, Macca a71pa yMeHbImaercs Ha 4 a.e.M.;
2e, Macca s/Ipa He MEHSETCS;
Ae, Macca fipa yMeHbIIaeTCs Ha 2 a.e.M.

BIX aTOMOB OCTaHETCS HeE pacHaBmeﬁc;I HEPC3 HHTEpPBAl

BpCMEHH, paBHBIﬁ ABYM IICPAOJAM Iloj1ypacnama

241
95

aJIeMeHTa 006pa3zoBaIoCh?

1) 50% 2) 67%

5. CxoibKo 0- u - pacnanos

NPEBPATHIICS B CTAOMIIBLHEIN

1)8awm4p
2)%9amu3p

14
6. Slnpo asora /

17
1) 9

17
2) 8

16 1
F 03)9F

3)

3axXBaTHIT

4) §

33%

4) 75% 5)25% ?

MIDKHO POM30HTH, YTOOR! HECTAOHILHEI H30TON aAMEPHIIHS

209 .-
H30TOII BUCMyTa 83 Bi ?
3)6ausp
4Y7o0u3p
4 He)

0 & -gacTuny (2 U UCIYCTHUJIO IIPOTOH. SIIpo Kakoro

17

0
O 57

N




HJacThia IpH 3TOM BBIGpaCBIB&eTCS

9

7. Anapo 6epumnsa 4 Be , IO

Dp 2)n 3)a 4e

Toe 4V, +
8. Peakiusa H €

1) cnunoBoro Momenta umryn
2) JIENTOHHOTO 3aps/a;
3) sneKTpHYecKoro 3apsna.

b

9. 3aKOHOM COXpaHEHHs HIICKT!
pH et 4y,

gy N+tPp—>e +7,

10. Y3 npuBeaeHHBIX cxeM B3al
1) s y+y 2y PN

11. B mopsake BospacTan
pacroyararoTcs CIEAYIOMUM Of]
1) snexrpomaramTHOE, crnaboe;
2) cnaboe, CHIBHOE, IPaBHUTALL
3)
4)

)

I'paBATAIMOHHOE, CJ'I&60€, 3l

IIpomexyTounas arrecramy
Bompock! x sx3aMeny

1. TemmoBoe wu3zmyueHue.
H3JIyYCHUSL.
2. AGCOTIOTHO 4epHOE Terl
Buna.
3. Pacmpenencuue smepruu
Jxunca. Yisrpaduonero
4. KsanToBas runoresa u ¢y
5. Bmemmnuit Gporosnexrpuy
6. Oddexr Komnrona u ero
7. Mopens atoma Pesepdop,
8. T'mmote3a ne Bpoitrs.
MUKpPOYaCTHII,
9. CootHomrenre Heonpees
10. BomuoBas ¢pynxmnus, ee cx
11. Hecramuonapnoe ypasher
12, Cranmonaphoe ypaBHeHH
13. Yactuna B HOTEHIHATILHO
14. TIpoxosxneHue 9acTULEI U
15. KBaHTOBEI rapMOHHYECK
16. Ypasnenue Illpenunrepa
MarHUTHOE KBAaHTOBLIE YH(
17. KpanTtoBanue smeprum 9
I[IpaBuno otGopa.
18. Opburanbusii u MarauTa

2 10

otuB neditpon | * | mpespamaercs B sapo 6opa 9 . Kakas
f

5) ucnyckaercst 7 -xBant

v
# He MOXeT H/TH U3-3a HApYIICHUS 3aKOHA COXpaHCHUA

Ca,

HYECKOT0 3apsga 3alIpeIICHA PCaKIIN

:
v, >pte

pVutno>p+u

EfMOIIpCBleHICHI/Iﬁ HaCTHUIl aHHUTHJIIITHH COOTBETCTBYCT

+e +v, WK’ >zt +7” pe +te Sy+y

5 MHTCHCUBHOCTH (DyHIAMEHTaNbHBIE B3aMMOJEHCTBHS

pazom
TPaBUTALIMOHHOE, CUIILHOE,
OHHOE, DIIEKTPOMArHUTHOE,

1
JJIEKTPOMarHuTHOE, FpELB.PITIEHPIOHHOC, cna6oe, CHJIBHOE,
ICKTPOMaruiuTHOE, CUJIbHOE,

1 IPOXOJUT B hopMe 3K3aMeHa.

PaBHOBecHOE HU3JIy4YCHHUE, XapaKTepI/ICTI/IKI/I TCIIJIOBOI'O

0. 3axon Kupxroda. 3akon Credana-Bombimana # 3akon

B CheKTpe abcomoTHo depHOro Tena. Mdopmyna Panes-
Bas KatacTpoda.

ypmyiia ITnanka

scknit o dexT i ero 3akonsL. GOTOHBL

TEOPHSL.

na. Ilocrynarer Bopa. Atom Bomoposa.

-3KCHepI/IMeHTaJ'II)HOC IIOATBEPIKIACHUE BOJHOBBIX CBOMCTB

SHHOCTEH.

tOHCTBA ¥ CTATUCTHYECKHIN CMBICIL.

e [Ipenunrepa.

2 HIpenunrepa.

W sMe.

€pe3 MOTeHINANBHEIN Gapbep.

W OCLMIIIATOD.

JUISL BIEKTPOHA B aToMe Boaoposa. [iasHoe, opbuTasibHOE U
Ja.

JICKTpOHa B arome Bopopoza. CmekTp aroma Bomopona.

51 MOMEHT 3JICKTPOHA.




19. CobOcTBeHHBIH Mexanm:
MarHATHEIA MOMEHT 3JIe
Onerr IltepHa 1 Iepnax

20. Tlpunrmn 3anpera Iayn

21. Tlormowenwue,
JiiHInTeHHA.

22, Jlazepsr. Ipunnun neiic

23.

24,

25.

26.

KBanroBas TCOPHSI TEIIL

Bo3oHEl u epMHOHSL
Oepmu-/lupaka.

27
28

29
30

. CobcrBeHnast u mpumect
. DIEKTPOIIPOBOTHOCTE
AIIEKTPONIPOBOTHOCTH ME
P-n nepexon. Ionynpos
. XapaKTEepUCTHUKH aTOMH
saapa.

31.
32
33
34, SnepHble peakmuu u 3ax

JICTICHHS.
35
36
37
38.

CamocrosiTesibHas paGoTa ¢
AynuropHas camoc
Ha 1a00PaTOPHBIX U IMPAKTHYECKUX
BueaynutopHas ca
YIIIyON€HHOM W3YYEHUH IHCITHIL]
nabopatopHbM pabotam. OCHOBH(
H3y4CHVE KOHCIIEKTA JIEKITUH, PEKON

CamocrosTenbhas paGora 3ai
MOXET OCYIIECTBIATBCY Ha JIEKII
3aHATHAK, KOHCYIbTanusx. Kak ¢
paboTa CTYAEHTOB HPENCTABISET C
10 IPHOOPETEHHIO 3HAHUH, OCyIIEC!

KonTpons Beimomnenns camoc

1.

2.

3aIMUTHL T1aGOPaTOPHBIX paboT 110
JK3aMeHe.

BOHDOCB] A KOHTPOJIS camMod

CIIOHTal

Kaccuueckas Teopust 1¢

Teopus Tennoemkoctu J

. DHepreTHYECKHe 30HH B
. Pacnpenenenue smexrpe
TEJl Ha METAJLIBI, IOy TP

. 3aKOoHBI pPaTuOaKTHBHOI(]

. Peaknms cuntesa atommn
. Bunwl B3anmoneticTuii v

. MCTOI[LI perucTpanuu 2JICMCHTapPHEBIX YaCTHII. Kocmuueckue JY4H.
Qacmum N aHTHYaCTHUIIE)

leCKMH MOMEHT HMITyIbca 3MEKTpoHa (cumm). CHHHOBEIH
KTpoHa. CIMHOBOE M MarHUTHOE CIIMHOBOE KBAHTOBBIC YHCIIA,
i,

u. Ileproauyeckas cucrema s1neMeHTOB MeHIeeesa.

iHOC M WMHIYyNHpOBaHHOe u3nydeHHe. Kosdoduuments:

IBHs a3€pOB.
FILITOEMKOCTH. 3akoH Jlrononra u Itw,

NEMKOCTH DHHINTEHHA.

[ebas. DoHOHEL

Ilonstre o KBaHTOBEIX craTHcTHKax Bose-DHHMmTedHA U

KpHCTaJIIaX.

IHOB IO SHEpreTHyecknM 30HaMm. Kmaccubukanus Teepapx
YBOJTHUKH M OUBIICKTPUKH.

ast IPOBOJTUMOCTH IIOJIYIIPOEOIHHKOB,
TBEPJIBIX TeJL Temneparypuas
faJLIOB M IIOTYNPOBOJHUKOB. YpoBeHs Depmu.
)IHUKOBEIC THOIBL.

oro sapa. Monemu aromuoro sapa. Macca u SHEPTHUsl CBA3M

3aBUCHMOCTB

!
[

pacnaga. Anbda-, Geta- # raMMa-H3ITyYeHME,
(OHBI coXpaHeHus. Peaxuust newenns sanep. Ilennas peaknus
1x sazep. ITpoGrema ynpaBiIseMBbIX TePMOSIEPHBIX PeaKITiit.
| KIIacCH(UKALHS JIEMEHTAPHBIX YACTHIL.

\ Helirpuno. Ksapku.

TYIEHTOB BKJIFOYAET B el

OsTebHAs paboTa CTYJEHTA MO JUCIMINIAHE BBITOTHSICTCS
BAHATHAX IPU PEIICHUM 3a/1a4.

MOCTOSITEIbHASL  pabOTa  BBITONHACTCS —CTYJEHTOM —IIpH
HHBI TI0 TEME INIPOMICHHOM JIEKIWH, HPH IIOATOTOBKE K
i opMolt caMocToATENEHON PaGOTEL CTYJCHTa SBJIACTCH
{CH/TOBAHHOH JIUTEpaTypEL

JCPIIACT 3a7a4K BCEX IPYTUX BUJOB y4eGHOTO Ipomecca u
1IX, CeMUHApaX, IPAKTHYCCKHX 3aHATUSAX, JaGOPaTOPHBIX
OpMa OpraHMu3aIlMH Y4eOHOTO IIPOIECCa CaMOCTOSTENbHAS
060Ii Le/eHAIPABIICHHYI0 CHCTEMATHYECKYIO AeATeNbHOCTD
[BISIEMYIO BHE ayTUTOPHH.

TOATEJIBHOW pabOoThI OCYINECTBISAETCS B XOIE BEUIOIHEHMS U

HCIUIUIMHE, IIPH BHIIOJIHECHUHT IPAKTHYICCKUX SaﬂaHI/Ii;I, Ha

|

J

TOSTEIBLHON paboThl

8

Kaxkoe U3JTY4YCHHE Ha3bl

3dCTCA  TCIUIOBBIM, M YEM OHO OTJIMYAcTCS OT APYrux

(epeuncMTe KakuX) BUIOB H3TydeHUs?

JlaiiTe OnpexeTeHys OCHOBHBIX XapaKTEPHCTHK TEIIOBOIO u3nydyenus. Kakoe temno

2.

Ha3kIBAeTCA a0CONMFOTHO HePHBIM?
3. Coopmymupyiite 3akon Kppxropa.
4. Kakoif BUI MMeeT pacn

Hapucyiite xpuBble pac

U1 AByX TemMuepatyp (12>

CACICHNE SHEPIHH B CHEKTPe abCONIIOTHO YepHOro Teja?
CHENICHNS B 3aBUCUMOCTH OT JIMHEI (M)1M 9acTOTHI) BONHBI

rT1).

P




5.
6.

7.
8.

9.

10.

11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22,
23,
24.
25.
26.

27,

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

Coopmymupyiite 3axonpr Creana — Bonbumana u cMemernns Bixa.
3amummare dopmyny Pones - JDxuHCA W TIOSICHHUTE CyTh "ynbTpaduoieToBoi

KaTacTpodsr”,
3amumute Gopmyiy Iln

AHKa 1 IOACHUTC CYTh €0 KBAHTOBOM I'MIIOTE3EI.

Kakoe u3 Tein, yepHoe ¥in HedyepHOE, MMeeT BbIIIe TEMITEPATypy, €CIIH UX SPKOCTH

OJIMHAKOBBI?
B gem cocTouT sBneHus
Chopmymupyiite 3axo

IIPEACTaBICHUAM KJIACCH
Kak kadecTBenno, ciepn
OObacHuTe 3aK0HEI ()01
Uro Takoe xpacHas rpa

TpaHUYHOM JacToThI? YT(
Yro Takoe doroanemen
ITouemy 6bL1a OTBEpPruy
B uém npotuBopeuns 1
B uem cymmocts T¢

, HazeIBaeMoe GoToadhexToM.

Hel  GoTodddexkra. B yeM 5TH  3aKOHEI IPOTUBOPEYAT
HEeCKOM (PH3MKH?

ysL BOJIHOBOH KapTHHE U3JTydeHHs, OOBSICHUTH hoTo3hdEKT?
03 dexra, rexons uz popMymsr Ditannreiina.

huna dorosddexra. YeM onpenenseTcs YUCIOBOE 3HAUCHHE
) BIUACT HA ITOJIOXKEHUE KpacHOU rpanutsl GoTosddexra?

[ 4 KAKOBA €T0 BOJILTaMIIEPHAS XapaKTePUCTUKA?

Ta MoZenb aroMa TomMmcona?

deanoxkeHHON Pesepdoprom mianerapHoit Mogenu aroma?
fOpuH  atoma, mpennoxenHolr bopom? Coopmymmpyiite

noctynarsl bopa. Kaxosnl Benoctarku teopru Bopa?

Cnextps! atomon, Criex
Kakue Tumer

COylapeHuii BO3MOXKHEI

I'palbHBIC CEPUU aTOMa BoIOopona.
MCXOY DJICKTpOHaMHU, YCKOPpACMBIMHA

aroMaMu?

SJICKTPAYCCKHUM IIOJIEM, H

B 4ém sakmouaercst ompir ®panka u I'epnia, u Kakue OCHOBHBIE BBIBOIBI MOJKHO
CIeJIaTh Ha OCHOBAHHUU OIbITA?

Kaxne KBaHTOBbIE UHCIId OMKCHIBAIOT COCTOSHIE MHKPOYACTHIIBI?

Yem ompenensercst 21eKIPOHHOE COCTOSHHE HM30JIMPOBAaHHOTO aToMa?

O6msacaute nporecc o6p)

OBAHHA SHEPTETHYECCKUX 30H B TBEPIOM TECIIE.

OT Yero 3aBHCAT UIMPHUHA Pa3PEIICHHON 30HBI M YHCIIO YPOBHEH B HEl?
KaxoBa 30HHas cTpyKTypa npoBoaHuKa, IIOJIYIPOBOAHUKA H U30JIATOPA?

ObmbsacuuTe MEXaHW:
IIOJIYIIPOBOTHHKOB.

KaxoB dusnuecknii cMpb

Yem obbsicHsCTCS pasn

MCTaIIOB H IIOJIYIIPOBOIH

M COOCTBEHHOI U IIPUMECHOM IIPOBOAUMOCTH

1CJ1 HOHATHS ypoBHS OepMu?
HYUe TEMIIEPATYPHON 3aBHCHMOCTH 3JIEKTPOIPOBOJHOCTH y
UKOB?

OOBICHHUTE 3aBUCHUMOCT: IIOJIOXKECHS ypoBHs Depmu u KOHITEHTPAIMH CBOOOIHBIX

HOCHTEEH 3apsya B oIy
O6pacuure pusmyeckue

[MPOBOJHHUKAX OT TCMIICPATYPHIL.
IPOLIECCHI, IPOUCXOIAIIHC pu 06p8.30B3.HI/II/I p-n mepexona.

Hapucyiite osneprermue¢kie 30HEI B oGmacTé p-n nepexosa U OOBSICHUTE, B 4YeM

COCTOHUT JICIiCTBHE BHEIIH

2’0 JICKTPHUYCCKOT'O MOJIS Ha P-n Iepexon.

Uro HaseIBaeTcd panHoaKkTUBHOCTRIO? Kakue IIPOIECChI  OTHOCATCI K Hucity

PanroOaKTUBHBIX?

Ha 4em oCHOBaH NPHHINI PErHCTPAITNY ¥ M3MepeHHs PaTHOaKTUBHOTO U3IyYEHHS?

Kaxwue npuGopsl npumMeHns

OO6psacHuTE ycTpokicTBO

HOTCS JUISL OTUX Lieneit?
M MIPUHIAIL JeifCTBUA cueTdrKa [effrepa.

Omnuiure IIPOIIECCHI, IIPOHCXOISIIHUEC B ra3opaspaaHbiX CUSTUYHKAX.

lepeuncimre busmueciue mporeccr, MPOUCXOIAITHE IIPH B3aUMOJEHCTBUI

N3JIYYCHHS C BEIECTBOM,
B uem 3aKIIOYaI0TCA

JJICKTPOHOB Ha 3JICKTPOHA

Yem oOyciioBieHs!
IOTJIOIAIOLLYIO CPeay?

B-

IIpONCCChl  YIIPYroro paccesums SICKIPOHOB  SApaMH,
K
ODTCPH  SHEPTHHM YaCTHOBI MPH  IPOXOXKICHHH qepes

10 IPOUCXOMMT TIPH NPOXOKIEHAN ITEKTPOHA Yepe3 MOINIOTUTEIE?

KakoBblI 0cOOCHHOCTH

YaCTUI U B-U3JTydeHUs, UM

TIPOXOXICHUS 9€PEe3 IIOTJIOTUTENh MOHOJHEPreTHYecKuX [-
CIOIICrO HEIPEPBIBHBIN SHEPTETHIECKUH CIIEKTp?




7. YUYUEBHO-METO/IMYECKOE U NH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCOUILIMHBI (MOY JIST)

a) OCHOBHASl JIUTEPATypa:

1. ®usuka. Bonrosas ontrka. Ksauropas IPUPOJa U3NIyYeHUs. DIEMEHTH aTOMHOH M
anepHoit Gpusukm: Vue6. moc. / C.U.Kyzueros, A.M.JIugep - 3-e usn., nepepa6. u gom. - M.:
Bysos. yue6.: HUL[ UH®PA-M,|2015 - 212 ¢.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. -
Pexxum mocryna: http://znanium.com/ bookread2.php?book=438135.

2. Tamuieikosa-Bymkepny V.U, ®usuxa. Yacts 2. Ontuka. KanTopas bu3uxa.
Crpoenne u dusnueckue cBolicTBa BemecTna [OnexTponusi pecype]: yueOunk/ TannbKoBa-
Bymkesuy U.1.— DnexTpon.TeKcToBEIe faHHBIC.— MUHCK: Beimoitmias mkoma, 2014.— 232
¢.— Pexxum octyna: http://www.iprbookshop.ru/35563.~— DBC «IPRbooksy.

3. lankwun A.®. Jlexmu 1o husnke [Onexrponnsiit pecype] : [B u.] / A. ®. Tankum, H. C.
IIpoxomesa ; Buagummpckmit TOCYNapCTBEHHLIH ~ YHHBEPCHTET MMEHH AUleKcaH/pa
I'puropresraa u Hukonas I'purophesuua CTomeToBbIX (BaI'Y).— Buagumup : Brnagumupckuit
FOCYNapCTBCHHBIA YHUBEPCHTET MMeHH Anekcanzpa I'puropsesmua u Hukomas T PUTOpEEBHYA
CroneroBeix (Bnl'Y), -Y. 5: KsautoBas u AfiepHas (Qu3uKa.— DJIEKTPOHHBIC TEKCTOBBIC
Fammbie (1 gaiin: 4,16 M6) .— 2015 .— 94 c. : wn., Tabn. — 3arasme c TUTYJIa SKpaHa.—
buGmiorp.: ¢. 92 .— Cro6oannrii ZAOCTYIIl B 3JICKTPOHHBIX YUTAIBHBEIX 3aJ1aX OMOIIMOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/4025/1/00560.doc>.

0) nomosHUTeIBHAN IHTEPATYpa:

1. Encuna E.M. Onruka. OCHOBBI KBAaHTOBOH 1 ANICPHON pu3nKH [DIeKTpOHHEIH pecypc]:
y4eOHO-MeTOquUeCcKOe ocoGHe s nabopaTopHIX paGot o dusuxe/ Ercuna E.M., Co6onesa
B.B.— DnexTpoH.TeKCTOBEIE Nanmbie,— AcCTpaxaHb: ACTPaXaHCKUIN HHIKEHEPHO-CTPOUTENBHEH
uHetutyT, 95C ACB, 2011.— 107 ¢.— Pexum moctyma: http://www.iprbookshop.ru/17059.—
9BC «IPRbooks».

2. AnnaroB A.B. ®usnuxa. Artomuas ¢u3nka [DnexTpoHHLIT pecypc]: yuebroe mocobue/
AnmatoB AB.— DJeKTpOH.TEKCTOBbIE JAHHBE.— Bonrorpan: Bosrorpanckuit HHCTUTYT
OusHeca, By3zosckoe obpasgBanmue, 2009.— 116 c¢—  Pexum  gocrymna:
http://www.iprbookshop.ru/11355 .- DBC «IPRbooks

3. XKapenosa C.B. ®usnxa atomos u MOJICKYIL. SnepHas Gusuka [DIeKTpoHHbIH pecype] :
METONIMMECKUC yKa3dHus K 1a00paTopHeM paGotam 1o dusmke / C. B. Kapenosa, H. C.
IIpoxomena, E. JI. Illamanckas ; Branumupckuii rocyaapersenubiit yHuBepecurer (Bal'V),
Kadenpa $pusukn u mpuxmagnoi MaremaTuky ; on pen. E. JI. [llamanckas .— DneKTpoHHbIE
TEKCTOBBIC NaHHBIe (1 daiin : 431 K6) .— Bragumup : Bragumupckmit TOCYIapCTBEHHBII
yausepcuret (Bal'VY), 2010 .— 38 ¢. : wn., Tab1. — 3arasue ¢ THTYJIa 9KpaHa .— DJIeKTPOHHAS
BEPCHSI NeaTHOH myOmkanun .— BuGimorp.: ¢. 36 .— CBo6oIHEI nmoctynn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/ 123456789/2065/3/00706.pdf>.

4. Xapernosa C.B. ®usmxa TBEPIIOTO Tena [ONeKTPOHHBIA pecypc] : MeTommueckue
yKasaHus K nabopatopHeM paGotam 1o dusuke / C. B. Kapenosa, H. C. Ilpokomesa, E. JI.
Ilamanckas ; Buagumupeknit roc /IAPCTBCHHLIH yHuBepcuter (Bal'V), Kadenpa dusuxu u
NPUKIAJHON MareMaTHky ; nox pey. C. B. JKapenoBa .— DIIEKTPOHHBIE TEKCTOBBIC JTAHHDIC (1
daitin : 356 K6) — Bragumup : Bianumupexuit rOCYyIapCTBEHHBIN yHuBepcuTeT (Bil'Y), 2010
— 40 c. : wi, Tabn. — 3arnaspe c THTYJIa 3KpaHa .— ONEeKTPOHHAs BEPCHS MEYATHOMH
nybiukanun .— Bubmmorp.: c. 38 |— CBoGonuent moctyn — Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/ 23456789/2088/3/00703.pdf>.

5. llpoxomena, Hanexna epreebHa. COOpHUK 3amay 1o (u3uKe [OnexTporHbLit
pecype] / H. C. Ipokomera ; Biam MHPCKHI TOCY/IapPCTBEHHBIN YHUBEPCUTET (Bal'Y) — Usn.
2-e, UCIIp. W JOMm. — ODIEKTPOHHBIE TEKCTOBBIE NAaHHBIC (1 daitm : 593 K6) .— Bragumup
Bragumupcxuii rocynapersennsrit yausepeurer (Bal'Y), 2010 .— 66 ¢. — 3armagme ¢ THATYJA
9KpaHa .— ODJIEKTPOHHAS BEPCHUS T¢YATHOMN nybnukammn .— Bbubmuorp.: ¢. 64 .— CpoGoxHbL
Aoctynm  .—  Adobe Acrobat | Reader 4.0 — ISBN 978-5-9984-0043-8 . —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/1 871/3/00749.pdf>.

B) IEPHOIHYECKHE H3TAHUS:




l. Kypran  «KsantoBas | smexrpomukay. ApxuB  HOMepoB. Pexum  nocryra:
http://www.mathnet.ru/qe/archive.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHNE
AACHUILINHBI

JIeKIMOHHEBIE ayIUTOPHYE OCHAIEHBI HOCKOM (s Mena WIH MapKepa), SKpaHOM JuIs
IPOCKLIHOHHEIX CHCTEM, NPOEKTOPOM ¥ HOYTGYKOM.

AYIMTOpPHH 171 OpOBeAeHMs! nabOpaTOPHEIX 3aHATHH OCHAIIECHEI YCTaHOBKaMM IS
BBIIIOJIHEHUS JTaDOPaTOPHEIX padoT)

]

6.1. Onpenenenne nmocrostanoi Cr edana-Bonsnmana.
6.2. Usyuenne Bremnero goroaddexra.
6.3. OnpernieneHne pe3ocHAHCHOrO TIOTEHIHATA BO30Y>KIeHHS aToMa MeTosoM Mparka - I epra.
6.6. U3yuenne TeMiepaTypHOit 3aBCcHMOCTH CONPOTHUBJIEHHS IIOIYTIPOBOIHUKOB.
6.7. VIsyueHne BONBT-aMIepHBIX X4PaKTEPUCTUK TEPMOYYBCTBUTEIBHBIX COPOTHRIEHMUAL,
6.8. Usyuenne BombTaMepHbIx XapaKTepHCTHK GOTOCOMPOTHBRIICHHS.

Jlekunonnele aypuropunm odHameHB MOCKOM (W11 Mena WIH Mapkepa), SKpaHOM s
IIPOCKIHOHHBIX CHCTEM, POEKTOPOM B HOYTGYKOM.

AYIUTOPUH JUIA IPOBENEHWS 3aHATHA OCHALICHEL COBPEMEHHEIMH NTEPCOHATHHBIMHE
KOMIIBIOTEPAaMH, OOBEAMAEHHBIME B JIOKATBHYIO BEIYHCIIUTENBHYIO CETh U YKOMITJIEKTOBAHHBIMHI
HEOOXOAMMEIM CHCTEMHBIM H TIPHK,[a/IHBIM IIPOTPaMMHBIM 00€eCIIeYeHHEM.,
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