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1. Hesn 1 3a1a4M TUCHUILUIHHBI (MOTYJIA)

Ilenvio oceoenusn Oucyunaunvl «B3aumoodeiicmeue u3znyueHus ¢ GeuyeCmeom)
ABIseTCs (POPMUPOBAHUE y ACMIUPAHTOB 3HAHMU U COBPEMEHHBIX MPEICTaBICHUH O (OTOHHOU
CTPYKTyp€ 3JEKTPOMArHUTHOTO MO, 00 3JIEMEHTAPHBIX KBAHTOBBIX aKTaX OJHO(POTOHHOTO U
MHOTO()OTOHHOTO B3aMMOJICHCTBHS TOJIA C BEIIECTBOM M MX KOHKPETHBIX MPOSBICHUSAX MPH
npeoOpa3oBaHUU, YCHUJICHUM M TEHEpalMd KOTePEeHTHOrO HSJIEKTPOMAarHUTHOTO HW3IIy4eHUs,
OCBOCHHME (PYHJaMEHTAIBHBIX 3aKOHOMEPHOCTEH, CBS3aHHBIX CO CBOWCTBAMH JIa3€PHOTO
M3JIy4EHHS U IPOLECCaMU PaCpOCTPaHEHUs AJIEKTPOMATHUTHOIO U3JIyYEHHS B BELIECTBE.

B3aumopneiictBue u3MydyeHUsT C BEIIECTBOM — OJHO M3 BaXKHEHIIMX HAay4HbIX
HAIpaBJIEHUN COBpPEeMEHHON JazepHOU ¢u3uku. OHO CYIIECTBEHHBIM 0O0pa3oM JOIOJIHSET
IpeCTaBiICHUs O (YHAAMEHTAIBHBIX (DPU3UYECKHUX IPOIECcCcax, MPOUCXOIIIINX B BEIIECTBE (B
NEPBYI0 OYepe/lb, B KOHICHCHUPOBAHHBIX Cpellax) MpU BO3ACHCTBUM MHTEHCHUBHBIX CBETOBBIX
IIOTOKOB M TO3BOJISIET pa3paboTaTh (U3UYECKHE OCHOBBI MHOTOYHCICHHBIX HPUKIAJIHBIX
HaIlpaBJICHUH, CBA3aHHBIX C JIa3€pamMu U UX IPUMEHEHUSIMH B TEXHOJIOTUZ].

3aoaueit oceoenusn Oucuyunaunvl «Bzaumooleiicmeue uznyyenus c Geu|ECHEOM»
Aenaemca yriayOleHWe U pacliMpeHHe 3HaHWM, KacalolIUXCS OCHOBHBIX IPUHIHUIIOB
B3aUMOJICHCTBHS ONTHYECKOTO H3JIyYEHHs] C BEIIECTBOM M (YHIAMEHTAIBHBIX (PU3MUECKUX
Mpoleccax, IPOUCXOASIINX B BEIIECTBE MPU BO3/ICHCTBUH CBETOBBIX TOTOKOB.

AKTyaJlbHOCTh Kypca O0OYyCIIOBI€Ha HEOOXOJUMOCTBIO IIOJYyYEHUS Pa3HOCTOPOHHEN
uH(pOpMAILlMM O CBOMCTBAX ONTUYECKOTO HM3IYYCHHsS M MEXaHHW3MaX €ro B3auMOJCHCTBUS C
BEIIECTBOM. B Kypce HCIONB3yIOTCS MPEICTaBICHHS CMEXKHBIX oOjacTell (pu3MKH: KBaHTOBOM
MEXaHHUKH, TEOPUU OIS, SJICKTPOJUHAMHUKY U IPYTUX Pa3aeTIoB (PU3UKU.

2. Mecto aucuumiannsl (Moayas) B crpykrype OOII

Hucyunauna «B3zaumooeiicmeue usnyyenus ¢ eeuwyecmeom) BXOIAUT B BAPUATHUBHYIO
yacTh O10ka b1.B./IB.1 «/lucuuniausl o BeIOOpY» MporpaMmel actiupanTypsl. Heo0xoaumbiM
YCIOBUEM JJII OCBOCHHS Oucyunaunwvl «B3aumooeiicmeue usnyuenus c eeuwyecmeom»
ABIIAIOTCS 3HAHMS, TOJIY4YEHHbIE aclMpaHTaMH paHee NpH OOy4YeHHHM B BBICIIEM Yy4eOHOM
3aBEICHNN IO TAKUM JUCLUUIUIMHAM, KakK: «JIEKTpUYecTBOY», «ONTHKa», «INEKTPOAUHAMUKA,
«ATtomHas pusuka», «KBaHTOBas MEXaHUKaY.

Copepxanve oucyunaunvl «Bzaumooeiicmeue usnyueHus c 6euiecmeom» CIyKUT
OCHOBOIl JUIsl CaMOCTOSITEJIbHOM Hay4HO-MCCIIEJOBATENbCKOM pabOThl acnupaHTa, AJs
HOJrOTOBKM BBIMYCKHOM KBalM(PUKALMOHHOM pabOThI, HAMMCAHUS AMCCEPTALMH, JUIs ObICTpOi
ajanTtauMd B 0O0JacTH COBPEMEHHBIX HAyKOEMKHX TEXHOJOTHH, M JUid €ro JajbHEHIIero
npo¢eCcCHOHATBLHOTO POCTa.

O6bem kypca coctaBisier 108 waca (3 3adeTHBIe €IWHUIIBI), U3 KOTOPHIX 48 uacoB
NOPUXOJUTCS Ha ayIUTOPHYIO Harpy3ky W 60 4acoB OTBEJEHO Ha CaMOCTOSTEIbHYIO paboTy
acmupaHTa O4yHOM GopMbl 00yUeHHUs; 24 yaca IPUXOAUTCS HA ayJUTOPHYIO Harpy3ky u 84 yacos
OTBEJICHO Ha CaMOCTOSTENIbHYIO0 padoTy acliupaHTa 3a04HOM (popMbl 00yueHus



3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS THCHHUILIHHBI (MOAYJIsI):
Cornacno ®I'OC acnupaHT no HanpasiaeHUuo «Du3rka KOHACHCUPOBAHHOTO COCTOSTHUSI
JIOJDKEH 001a/1aTh psAAoM NpodeccHoHaIbHbIX U obmenpodeccuoHanbHbix komneteHui (1K u

OIIK).

OO0yuarommiics JOJKEH o0anaTh CJIEAYIOLIMMHU o0menpogeccuoHAIbLHBIMHA

kommneTeHnusaMu (OIIK):

- CnocoOHOCTEIO CaMOCTOSITEIILHO OCYILECTBIISATh HAYYHO-HCCIIEIOBATEIBCKYIO
JIeSITEIbHOCTh B COOTBETCTBYIOIIEH NMPO(EeCcCHOHANBHOM 00JacTH C HMCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB HCCIENOBaHUA U HWHPOPMAIMOHHO-KOMMYHUKAITHOHHBIX
texHozoruit (OIIK-1)

BrimyckHuK 10IDKeH 001anaTh clieayrmuMu npogeccnonanbibivu komnerenuusamu (ITK):

BJIaACHUC HOBBIMH METOJaMHM H MCTOJOJIOTMYCCKHUMHU ITIOAXOdaMU H€O6XOI[I/IMI)IMI/I JJIA
ydyacTusa B HAyYHO- MHHOBALIMOHHBIX HMCCIICAOBAHUAX W WHIKCHCPHO- TEXHOJOTHICCKOM

nestenbHOCTH (ITK-3);

B wurtore ocBoeHus oOucyunaunsl «B3aumooeiicmeue uznyuenus ¢ eeuiecmeom»
aCTMPAHT JAO0JDKEH TOCTUYb CIEAYIONINX Pe3yJIbTaTOB 00pa30BaHMS:

3HATH:
- (u3nUecKrue OCHOBBI B3aMMOAECHCTBUS JIa3€PHOT0 U3ITyYEHHUS C BELLIECTBOM;
- OCHOBBI KBAHTOBOM TE€OPUH M3IYYCHUS U IOIVIOLICHUS JJIEKTPOMATHUTHBIX BOJIH
BEILECTBOM;
- OCHOBHBIE 3JIEeMEHTapHbIe KBAHTOBBIE MTPOLIECCHI C ydacTHEM (POTOHOB.

yMeThb:
- HaxOJWUTh AHAJIWTUYECKUE pELICHUA 3a7a4 KBAaHTOBOW TEOPUU H3Iy4YEHUsS U
MIOTJIOIIECHMS SJIEKTPOMAarHUTHBIX BOJIH BEIIECTBOM,;
- JleNaTh YNACIEHHBIE OLIEHKU BPEMEH pEIaKCallud U BEPOSITHOCTEH MEpPEXO0B s
OJHO(OTOHHBIX MPOIIECCOB B 3aBUCHUMOCTH OT HapaMeTPOB CHEKTPAIbHBIX JIMHUHM JUIs
Pa3INYHBIX CPEN;
- IIPOBOJIUTH JKCIIEPUMEHTHI 110 HCCICJOBAHUIO B3aUMOJEUCTBUS ONTHYECKOIO
U3JIy4ECHHUS C BEILIECTBOM.

BJ1aJ€Th:
- METOJJaMH TEOPETHYECKHX M DSKCIEPUMEHTAJIbHBIX MCCIEI0BaHUN B o0iactu
(GU3MKN B3aMMOJICHCTBUS JIA3€pHOTO H3JIyYeHHS C KOHJEGHCHUPOBAHHBIMU CpEJaMH,
HABbIKAMHU HMHTEPIPETALNN SKCIIEPUMEHTAIbHBIX JaHHBIX U (OPMYIMpOBaHUS Ha MX
OCHOBE HaYYHBIX ITOJIOKEHUM.

4. O6beM TUCHUIUIMHBI (MOYJIs) ¥ BUABI y4eOHOM paboThI

Bun yueoHoil paGoThl Bcero Kypesl
4yacos
04YHO/320uH | | 2 3 4
0




AynuTOpHBIE 3aHATHS (BCEro) 48/24 48/24

B toMm unce: -
Jlexknuu 24/12 24/12
[Ipaktuueckue 3ausarus (I13) 24/12 24/12
Cemunapsi (C)

JIaboparopusie paboTs (JIP)

KCP

CamocrosiTesibHas padoTa (Bcero) 60/84 60/84

B ToMm uuce: -
Kypcogoii mpoekt (pabora)

Pacuetno-rpaduueckue paboThl

Pedepar (mpu nHanmmumn)

llpyeue 6uovl camocmosamenvbHol pabomwl 60/84 60/84
Bun npomexxyTouHo# aTTecTanuu (3a4er) 36/1 36
OO01mast Tpy10eMKOCTh gacel | 108 108
3a4eTHBIC €AUHHULIBI 3 3

5. COAEPKAHUE JTUCIUIIJIMHbI

5.1. Conep:xanue pa3e0B H TeM AUCHHUIIINHBI

Howmep
Ne pasnena/r CopepxaHue JeKIUHU (TIEpeYeHb PacKpbIBAEMBbIX Meroasl
3aHSTHS CMPI BOIIPOCOB) o0y4yeHus
JUCIIUILI
VHBI
OCHOBHBIE TOJIOKEHUSI KBAHTOBOUM Teopuu. OCHOBHBIE OOBsiCHUTENBHO-
MTOHSATHUSA. CpoiicTBa  OIEpaTopoB. Omneparop WJUTFOCTPATUBHBIN
1. 1 IWIOTHOCTH. JluddepeHnmanbaple ypaBHEHUS IS , TpOOJIEMHOTO
CpPEIHUX 3HAUEHHUH ONEepaTopoB  JUHAMHYECKHUX U3JI0KEHUS
BEJINYHH.
Junonpable  mepexonbl. [ammibToHMan aromMa B | OOBSICHUTENHHO -
7 1 ANIEKTPOMAarHUTHOM TMosie. MaTpuyHble 3JIEMEHTHl MU | WUIIOCTPATUBHBIN
MOHSATHE  YETHOCTU. YpaBHEHHE  JABWXKEHHUS s | , IPOOJIEMHOIO
IEKTPUYECKOTO TUIIOJIBHOIO NEPEXOAA. W3JI0KEHUS
Pe3onancHble mporecchl. DNEeKTpUYECKUN AUMOIbHBINA | OOBSICHUTEIHHO-
IIepeXo]l B CTAlMOHAPHOM COCTOSIHMM. TEH30pHBIE | MIUIIOCTPATUBHBIN
3. 2 CBOMCTBA BOCIIPUMMYHUBOCTH. Hecranuonapusie | , mpoOiaeMHOT0
MIPOLIECCH] Ui AJIEKTPUYECKOTO IUIOJIBHOIO IEPEXo/a. U3JI0KEHUS
Cucrema aMIUIMTYIHBIX YpaBHEHHH M KHHETHYECKHE

5




Homep

azzena/t
No p el1[vn,1 Coneprkanue JIeKIUH (MepeueHb PACKPhIBAEMBIX Mertob1
3aHSTHS BOIIPOCOB) o0y4yeHus
JUCIUILI
VHBI
YpaBHEHUS.
Pe3onancueie mporeccel. YpaBHeHue bioxa. Peanmbnbie | OOBICHUTEIBHO-
aTOMBl W JABYXYpPOBHEBBIM aToM. [IpuOmmkeHue | WILTIOCTPATUBHBIN
4. 2 BpalIaromencs BOJHBIL. AHAJIOTHS W PAa3Iu4us MEXay | , IpoOJIEMHOTO
KJIACCUYECKMM M TOJYKJIACCUYECKUM  JAUNOJIbHBIMU U3JI0KEHUS
B3aumoeiicteusimu. Casur bioxa-Curepra.
OOBSACHUTETHHO-
JIByXypOBHEBBIE aTOMbl B CTallMOHAPHBIX MOJSX. T- .
WJUTFOCTPATUBHBIN
5. 3 uMITynbChl.  Pemenue Pabu. ®eHoMeEHOJIOrHYecKue
, TPOOJIEMHOTO
IIOCTOSIHHBIE 3aTyXaHUS.
W3JI0KEHUS
JIByXypOBHEBbIE aTOMBl B  CTAl[MOHAPHBIX MOJAX. | OOBSICHUTETHHO-
6 3 Pemenune Toppu. Ontuueckass HyTanus. 3aTyXaHue | WIUIIOCTPATUBHBIN
) cBOOOIHOM MOJISIPU3ALUH. Anmnabatuyeckoe | , IpoOIEMHOTO
MIPOXOKJCHHE. U3JI0’KEHUS
KBanroBanue mnonsi. KBantoBanue noneir B pesonarope. | OObSICHUTEIHHO-
7 4 Ksanrosanue IIJIOCKUX BOJIH. B3anmoneiicTBre | WITIOCTPATUBHBIN
) W3IIy4eHUs C BEIIECTBOM B cllyyae, KOrja Iojie U cperna | , mpoOJIeMHOro
KBaHTYIOTCSI. U3JI0’KEHUS
BiaumopeiictBue usnyuenuss c¢ ¢dononamu. KonebGanusi | OObSICHUTETHHO-
3 5 KpUCTaJIM4Yeckor pemietkd. KBaHTOBaHME KoJjeOaHUN | MIUIIOCTPATUBHBIN
’ pemretku. CoxpaHEeHHE SHEPTUU U UMITyJIbCa B Mpolieccax | , MpoOIEeMHOIO
¢ yuactueM (hOHOHOB. U3JI0KECHUS
Bsaumonericteue U3ITy4EHUS c dononamu. | OOBICHUTENHHO -
9 5 WNndpakpacHsle  cBOilcTBa  ONTUYECKUX  (POHOHOB. | MIUIIOCTPATUBHBIN
' KomOunanuonHoe paccesiHue cera (paccestuue Pamana). |, mpoGieMHOro
Paccessune Mannensimrama-bpuiiirosHa. W3JI0KECHUS
OOBSICHUTEIBHO -
10 6 DNEeKTPOHbI B KpUCTaIaX. DJIEKTPOHbI B KPUCTAUIAX B | WILTIOCTPATUBHBIN
' OTCYTCTBHE BHEIIHEro MoJjst. BHyTpu3oHHBIE Y3 HEKTHI. , TpOOJIEMHOT0
U3JI0KEHUS
OOBSCHUTETBHO -
11 6 DNeKTpOHbl B KpHCTauiax. Mex30HHbIe AS((EKTHI. | WILTIOCTPAaTUBHBIN
' DOoTONPOBOIUMOCTb. , MPOOJIEMHOI0
W3JI0KEHUS
OOBSCHUTETHHO -
PacnipocTpaneHne J1a3epHOrO MMIyNbca. YpaBHEHHE .
WJUTFOCTPATUBHBIN
12. 7 Makcpemta. IloBenenue BekTopa bnoxa. «Teopema
. , MPOOJIEMHOI0
mnomaneit» Mak Komnna-Xana.
U3JI0KEHUS
Pacnpoctpanenue JIA3epHOTO uMmityinbca. | OOBSICHUTENBHO -
13 7 CamounnynupoBaHHas MPO3PavYHOCTb. D} dexTsl | UITFOCTPATUBHBIHA
' ¢dazoBoit  monynsauuu. L{upkynaspHO-TONSPU30BAHHBIN | , TPOOIEMHOTO
CBET. U3JI0KEHUS
OOBSCHUTETHHO -
®oTOHHOE 9XO0. KauecTBennoe paccMOTpEHHUE. N
WJUTFOCTPATUBHBIN
14. 8 CBobOosnHOe 3aTyxaHue. BpemMeHHOe TOBEIEHHE dXa.
N , POOJIEMHOTO
Hanpasnennblii xapakrep 3xa.
U3JI0KEHUS




Homep

asJeia/r
No p DL Coneprkanue JIeKIUH (MepeueHb PACKPhIBAEMBIX Mertob1
3aHATUS BOIIPOCOB) oOydeHus
JUCITUTLIT
WHBI
OOBSCHUTENBHO -
®oToHHOE 3XO0. ®oTOHHOE 9X0 B rasax. N
WJUTIOCTPATUBHBIN
15. 8 DKcrepuMeHTalbHOE  HaOmoJeHne  (POTOHHOTO  9Xa. DOGIEMHOro
PacrnipocTpanenue u 3aTyxanue OTOHHOTO HXa. - 1P
U3JI0’KEHUs
B3auMopeiicTBie MOIIHOTO ONTHYECKOTO u3aydeHUst ¢ | OObsICHUTENBHO -
BEUIECTBOM. MHOTrO(OTOHHbIE MAaTPUUYHBIE AJIEMEHTHI. | WIUIIOCTPATUBHBIN
16 9 Pacyer MHOTO(OTOHHBIX MATPUYHBIX JJIEMEHTOB C | , MPOOJIEMHOIO
' nomompto  ¢yHkinuid  ['puna.  KBasukimaccudeckoe W3JI0KEHUS
npubNMxKeHne i MHOTO(OTOHHBIX — MaTPUYHBIX
yneMeHToB. Moaenb Kennpira-Deiicana-Puca.
B3aumMopeiicTBie MOIIHOTO ONTHYECKOTO u3IydeHUs ¢ | OOBICHUTENBHO -
BemiectBoM. [Ipomecc MHOroOTOHHON  HMOHM3ALMHU. | WIUTIOCTPATUBHBIN
17 9 MHuorogoToHHas HWOHHW3alMsS aToma Bojopoja. Pacder | , mpoOiIeMHOTO
' MHOTO(GOTOHHBIX CeueHUH. [TonspuzanmonHas U3II0KEHUS
3aBHCUMOCTh ~ MHOTO()OTOHHBIX  CEYEHUH.  YTIIOBOE
pacnipeeneHue GoTodIEKTPOHOB.
BaumopeiicTBue MOIIHOTO onTu4eckoro u3nydeHus ¢ | OOBSACHUTENBHO -
BEILIECTBOM. Hannoporosas WOHU3ALMS ~ aToMa. | WTIOCTPATUBHBIN
13 9 Teoperuueckas UHTEPIIpETALNS HAAMOPOroBOM | , MPOOJIEMHOTO
' WOHU3AIMK B CJIa00OM W CHJIBHOM TMOJsAX. TyHHEIbHas U3JI0KEHUS

HMOHMU3alnA. :‘)HepFeTI/I‘{CCKI/Ie " YI'JIOBBIC PACHPCACIICHUA
QJICKTPOHOB IIpH TYHHCHBHOﬁ HOHU3AaIl1H.

5.2 Pa3zgennl AMCHUNIMHBI U MEKIUCHUIVIMHAPHBIEC CBA3HU C o0ecneynBaeMbIMH

(mocaeayOmMMu) AUCHUNIIMHAMEA (MOAYJISIMH)

«B3aumopeiicTBue HU3JIy4CHUs C BCUICCTBOM»

MOCICAYIOIUX OTUCHUIIIIMH HC UMCCT.

5.3. Pa3nenbl 1 TeMbl AUCHUILINH (MOAYJIei) U BUAbI 3AaHATHI

yuTaeTcss Ha 2 Kypce aclupaHTypbl H

Buasl 3ausTHil B 4acax O4HO/3a049HO

HanmenoBanue paznena/
Ne /m ' P )
1 o
OCHOBHBIE TTOJIOKEHHS KBAHTOBOM 33 2 7 12
TEOPHH.
2
Pe3onaHcHBIE pOLIECCHI. 2/2 3 7 12




B OBHEBBIC ATOMBI B CTAIIHOHAPHBIX
HAByxyp 1HOHap 33 | 2 7 12
TOJISAX.
KBanToBanue mosns. 2/2 3 7 12
B3aumoneiicTBue u3inydeHus ¢ poHOHAMH. 3/3 2 7 12
DJIEKTPOHBI B KpUCTAILIAX. 2/2 3 7 12
PacnipocTpanenue 1azepHOro UMMysbca. 3/3 3 6 12
®OTOHHOE 3X0. 3/3 3 6 12
Bs3auMoaelicTBHE MOIIIHOTO OINTHYECKOTO 3/3 3 6 12
W3ITy4EHUSs C BEIIECTBOM.
6. Ilepeyenb ceMMHAPCKHUX, MPAKTHYECKHUX 3aAHATHIA 1 J1aDOPATOPHBIX padoT
Tpynoemk OneHouHble ®opmup
Howmep OCTb CpencTBa yeMble
paznen | Tema mpakTUuecKoro (CEeMHHApPCKOTO) (dachr) npodecc
Nei/m | a/Tembl 3aHATHS. OuHo/3204 HWOHAJIbH
JUCLIMIL CopnepxaHue 3aHATHS HO ble
JUHBI KOMIIETE
HITUU
1 2 |3 4 S 5
. 2 CobecenoBanue.
«OCHOBHBIE MTOJIOKEHUS KBAaHTOBOI
o Dkcnpecc-onpoc
1. 1 Teopun. OCHOBHBIE NOHATHS. CBOICTBa
Pemenne 3anau
oneparopoB. OnepaTop MIOTHOCTHY.
110 TEME 3aHATUS
«Pe30HaHCHBIE TPOLIECCHI. 2 CobecenoBanue.
2 2 DNEeKTPUUECKUN JTUMOIbHBINA NEPEX0] B DKcnpecc-onpoc
' CTallMOHAPHOM COCTOSIHUM. TEH30pHbIE
CBOIICTBa BOCIPUHMUYHUBOCTH. OIK-1
«YpasHeHue bioxa. Peanbable aTOMBI 2 CobecenoBanue. K3
3. 2 U IBYXypoBHEBbIN aToM. [Ipubmmkenue Dkcnpecc-onpoc
BpAaILAIOLIEICS BOJHBD.
«/IByXypOBHEBBIE aTOMBI B 2 TECT
4. 3 CTallMOHAPHBIX MOJIAX. T-UMITYJIbCHI.
Pemenue Pabuy.
«/IByXypOBHEBbIE aTOMBI B 2 CobecenoBanue.
5. 3 CTallMOHAPHBIX MOJAX. Pemenue DKcmpecc-onmpoc

Toppwu».




«B3auMoencTBUE U3ITYyYEHHS C 2 TECT
6. 4 BELIECTBOM B ClIy4ae, KOIza IoJjie U
cpella KBaHTYIOTCSI».
«B3aumonencTBue U3Iy4eHus ¢ 2 CobecenoBanue.
7 5 dboHOHAMMU. KonevaaHH;I DKcmpecc-onpoc
KPUCTAJTUIECKOMN PEIIeTKH.
KBanToBaHue KojaeOaHMI pPEIIECTKN.
«ONEKTPOHBI B KpUCTaJIIaX. 2 CobecenoBanue.
8. 6 DNEKTPOHBI B KPUCTANIaX B OTCYTCTBUE DKcrnpecc-onpoc
BHEIITHETO TOJIS).
9 6 «INEKTPOHBI B KpUCTAJIAX. 2 CobecenoBanue.
) Mesx3oHHBIE 3 PEKThI». DKcrnpecc-onpoc
«PacnpocTpanenue 1a3epHOro 2 CobecenoBanue.
10. 7 uMnyibca. YpaBHeHnne Makcsesia. DKCIpecc-0npoc
IToBenenue BekTopa binoxa. «Teopema
mwromanein» Mak Komna-Xanay.
«PacnpocTpanenue na3epHoro 2 CobecenoBanue.
11, 7 umnynasca. CaMOUHIyLIIHPOBaHHAS DKcrnpecc-onpoc
PO3pavHOCTh. DPheKTh Pa3zoBoid
MOJTYJISLIUN.
«PotoHHOE 7X0. CBOOOAHOE 2 CobecenoBanue.
12. 8 3aTyxaHue. BpeMeHHOe oBeIeHHE 3Xa. Dkcnpecc-onpoc
HanpasieHHBII XapakTep xay.
«DotoHHOE 3X0. DOTOHHOE X0 B 2 TECT
13. 8 ra3ax. Pacripocrpanenue u 3aTyxaHue
(GOTOHHOTO 3Xay.
«KBazukiaccuueckoe mpuOImKeHne 2 CobecenoBanue.
14. 9 JUI1 MHOTO()OTOHHBIX MaTPHUYHBIX OKkcrnpecc-onpoc
anemMeHToB. Monens Kenapimay.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIEHTOB

K coBpemeHHOMY cnienMaincTy OOLIECTBO MPEAbSBIAET 10CTATOYHO HIMPOKUNA MepeYeHb
TpeOOBaHUl, CpeAM KOTOPbIX HEMAJIOBAXXHOE 3HAUEHUE HMMEET HaJIUuue Yy BBITYCKHUKOB
OTIpENIeNIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSTENIbHO JOOBIBaTh 3HAHUS M3 PA3IMYHBIX
HMCTOYHUKOB, CHUCTEMATHU3MpPOBAaTh MOJYYEHHYIO HMH(OpMAIMIO, /1aBaTh OLEHKY KOHKPETHOMU
¢duHaHcoBol cutyanuu. opMupoBaHHe TAKOrO YMEHHUs MPOUCXOANUT B TEUCHHE BCETO MepHoja
0o0ydeHus uepe3 ydyacTue 00y4aroluXcsl B MPAKTUUECKUX 3aHATUSAX, BBIMOIHEHHE KOHTPOJIBHBIX
3aJJaHUi U TECTOB, HAIMCaHHE KYPCOBBIX M BBIMYCKHBIX KBaJTH(PUKAIMOHHBIX paboT. Ilpu 3Tom
CaMOCTOsITeNIbHAsT paboTa CTYJEHTOB HIpaeT pEHIAoNlyld pojb B XOJ€ BCEro ydeOHOro
npoiiecca.

CamocrosTenbHas padoTa pearu3yercs:

1) HenocpeacTBeHHO B mpoliecce ayAMTOPHBIX 3aHATHM, MPU BHIIOIHEHUHU J1AOOPATOPHBIX
pabor.

2) B koHTaKTe ¢ mpenojaBareieM BHE PAMOK PAaCIMCaHUA - Ha KOHCYIbTAUAX 110 Y4eOHBIM
BOIIPOCaM, B XOJI¢ TBOPUECKHUX KOHTAKTOB, MpPU JUKBHUAALMHU 3aJ0JKEHHOCTEH, MpH
BBITNIOJTHEHUH NHIUBUAYAIbHBIX 3alaHU U T.1.

3) B Gubnuoteke, 1omMa, B OOLIEKUTHH, HA Kadelpe Npy BHIIOJHEHUHN CTYACHTOM YU4eOHBIX
Y TBOPYECKUX 3a]1a4.




I'paHumBl MEXAy OTUMH BHJIAMH padOT JOCTaTOYHO pa3MbBITBl, a CaMH BHJIbBI
CaMOCTOSITEIbHOW pa0oThl mepecekaroTcs. TakuMm oOpa3oM, CaMOCTOSITENbHOW paboTa
CTYZICHTOB MOJKET OBITh KaK B ayJJUTOPUH, TaK U BHE €€.

7. llpuMepHasi TeMATHKA KYPCOBBIX padoT (MIPOeKTOB) (IPH HAJIUYUM)

KypcoBbie paboThl HE MIIaHUPYIOTCS.

8. VUEBHO-METOJUYECKOE U HTHO@OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIAHBI

OcHoBHas JIUTEpaTypa

MuxtuH, Anexkcanap HukonaeBuu.
KBanroBas u ontuyeckas snekrponuka [ Teker] : yueOnuk / A. H. [Tuxtun. - CII6. :
Abpuc, 2012. - 656 c. : uin. ; 22 cm. - bubnuorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (123k3)

Tapacos, JleB BacuibeBuu.

du3nyeckue OCHOBBI KBAHTOBOI 3neKTpoHuku. OnTuueckuii quamna3oH [Tekct] / JI. B.
Tapacos. - 2-e uza. - M. : JIu6poxom, 2010. - 367 c. : mi. ; 22 cM. - bubnuorp.: c. 359-360. -
ISBN 978-5-397-00952-2 (15k3)

JlonoIHUTEIbHAS JIUTEepaTypa

B3aumopneiicTBHe J1azepHOro usaydeHus c seumectsoM. Cunosas ontuka / B. I1. Beiiko
[u ap.] ; pen. B. U. Konos. - M. : ®usmaraut, 2008. - 308 c. : un. ; 22 cm. - bubnuorp. B KoHIle
rnaB. - ISBN 978-5-9221-0934-5 (25k3)

[esone, Hukomai bopucosuu.
Henuneitnas nonunzanus aromoB sazepHbM u3nyuenueM [Teker] / H.b. [lenone, B.I1.
Kpaiinos. - M. : ®uzmatnut, 2001. - 311 c. : wn. ; 22cm. - ISBN 5922101501 (33k3)

JleroxoB, Banaguiaen CtenaHoBu4.
Henuneiinrble cenektuBHble hoTonporeccsl B aromax u Monekynax [Teker] / B. C.
Jletoxos. - M. : Hayka, 1983. - 408 c. : un. ; 22 cm. - bubnuorp.: c. 385-405 (23k3)

Koportees, Hukonaii UBanoBu4.

dwusuka mormHoro nazepHoro uanydenus [Tekct] / H. U. Koporees, 1. JI. lymaii. - M.
: Hayka, 1991. - 309 c. : ui. ; 22 cMm. - bubnuorp.: c. 304-307. - ISBN 5-020-14474-6 (25k3)

B) npocpammHuoe obecneueHue:
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- cTaHIapTHBIE cepBUCHI TI00anbHOM cetu MuTepHeT (Mozilia Firefox);
- CTaHIapTHBIE CpeacTBa I mokasa npesertanuil (OpenOffice n/unmm LibreOffice);

- cragaapTHble cpenctBa ais ureHus myonukanuii (Foxit PDF Reader nnn Adobe Reader
DQ).

Bce yka3aHHbIE BBIIIE TPOTrPaMMHBIE TIPOIYKTHI SBISIOTCS MPONPHUETAPHBIMA U MOTYT OBITh
CKayaHbl U YCTaHOBJEHbI Ha JI000M KOMIBIOTEp C OQUUIMAIbHOrO caifita OecriaTHO U 0e3
3aKJIF0YECHHS OTAEIBHOIO JUIICH3UOHHOIO JOr0BOPA.

T) 6a3vl OAHHBIX, UHDOPMAYUOHHO-CNPABOYHBIE U NOUCKOBLIE CUCTEMbL

. Hayunas snexktponnas 6ubnmoreka eLIBRARY.RU, 6osee 10 moaHOTEKCTOBBIX

BEPCHIl HAYYHBIX KYpPHAJIOB [0 TEMaTHKE Kypca

. WNudopmanronHas cucremMa J0CTyIa K pPOCCUHCKUM (PU3NIECKUM JKypHAJIaM |
o63opam BUHUTU (http://www.viniti.ru)
. ApxuB HayuHbIX xypHas1oB JSTOR (http://www.jstor.org.)
. OU3 «bubnuotex» https://isu.bibliotech.ru/
. OBC «Jlanb» http://e.lanbook.com/
. 9BbC «PykonT» http://rucont.ru

OBbC «Aiibykce» http://ibooks.ru

9. MaTepuajnbHO-TeXHUYeCKOe o0ecrieyeHue TUCUMILIMHBI (MOAYJIs1):

MertoauueckuMm  opoOpMIIEHHEM Kypca SBISETCS  MCIIOJIb30BaHHE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUN: MH(POPMAIMOHHBIX (JeKuuu U npezeHtanuu B Power Point),
IOPOEKTHBIX (MYJIbTHMEANA, BUAEO, TOKYMEHTaJIbHbIC (MIIbMBI), TUCTAHIMOHHBIX. BHenpenue
rJ100aNnbHOM KOMIBIOTEPHOW CETH B 00pa30BaTENIbHBIA MPOLECC IO3BOJSET OOECIeYnTh
JnocTynHocTs HTEpHET-pecypcoB.

Marepuaibl: Hay4Hble CTaTbU U MOHOTPa(UU U3 PELIeH3UPYEMBIX KypHAJIOB,
paccMaTpUBAIOLIME COBPEMEHHbIE TTOXO/IbI U UCCIIEOBAHMS B (PU3UKE II1a3MBl.

10. O6pa3oBaTeibHbIE TEXHOJIOTHH:

3amaun  W3NMOKEHHUS W U3Y4YeHHS JUCIHUIUIMHBI pealu3yloTcs B CcIeAyoumx (GopMax
NEeSITENIbHOCTH
e JIeKLMH, HAaIleIEHHBIC HA TIOJy4YeHe HeoOX0auMOoi nHdopmanmu, u ee
HCTIONIb30BaHUE TIPU PEIICHUH MPAKTUIECKUX 33]1aY;
® MpaKkTH4yecKHe 3aHSTHS, HaNpaBlIeHHbIE HA AaKTUBU3AIMIO TO3HABATEIHLHOM
JESTENIbHOCTH CTY/IEHTOB M MPHOOPETEHUsI MU HABBIKOB PEUICHUS MPAKTUYECKUX U
MpoOJEMHBIX 3a/1a4;
® KOHCYJbTAIIUM — SKECHEJEIILHO /TSl BCEX KENAIOMIUX CTY/ICHTOB;

® caMoCTOsITeJbHAsl BHeAyANTOPHAs padoTa HallpaBjeHa Ha MPUOOPETECHNE HABBIKOB
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http://www.jstor.org/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/

CaMOCTOATCIIBHOI'O PCIICHUA 3aaa4 110 JUCHUIIIINHEC,
o TeKyH.lI/Iﬁ KOHTPOJIb 3a JOCATCIBHOCTBIO CTYIACHTOB  OCYHICCTBIISACTCA  Ha

JICKOIMOHHBIX U MMPAKTHUYCCKUX 3aHATUAX B BUAC CAMOCTOATCIILHBIX pa60T

11. Ouenounsbie cpeacra (OC)

11.1. OueHoYHBIEC CPEACTBA JJISI BXOAHOTO KOHTPOJIS

Jis v3ydeHusi TaHHOTO Kypca 00y4aronuiicst T0JKeH 3HaTh OCHOBBI (DU3UKU M MH(DOPMATUKH,

YMCTb IIOJIB30BAaThCA CTAHAAPTHBIMH IIOMCKOBBIMH CCPBUCAMH CCTH I/IHTepHeT. BXOHHOﬁ

KOHTPOJIb 3HAHUM HE IMPOBOAUTCH.

11.2. OueHouyHble CpeACTBA TEKYLIEr0 KOHTPOJIS

[IpuMep NpakTUUECKOTO 3adaHUs

3AJJAHUE 1

YCTHO:

1.

BiaumopeiictBue uznyuenus ¢ pononamu. Konebanus KpuCTalIMU4eCKON PELISTKH.
KBanToBanue kojaeOaHmil perieTKu.

2. DnexTpoHbI B KpUCTAJIaX. DJIEKTPOHBI B KPUCTAJJIaX B OTCYTCTBHE BHEIIHETO MOJISL.
BuyTpusonubie 3 pexTs.
3. Pacnpocrpanenue nazepHoro umnysibca. CaMOMHIYLUPOBAHHAS IPO3PAYHOCTb.
IIMCBMEHHO:
1. Toxkaxure, uto koudurypamun d" i d'*" 1a50T OAMHAKOBBIE TEPMBI. .
2. JIByXypOBHEBBIE aTOMBI B CTallMOHAPHBIX NoJsAX. Pemenue Padu.

[TpuMepHBIN COMCOK YCTHBIX BOOPOCOB K AW(.3a4eTy:

OcHOBHBIE NOJI0KEHUS KBaHTOBOU Teopuu. OCHOBHBIE NOHATHS. CBOMCTBA ONEPAaTOPOB.
Onepatop motHoctu. uddepennmanbaubie ypaBHEHUs U1l CPETHUX 3HAYCHUN
OIIEPATOPOB IMHAMUYECKUX BEJIMYUH.

JlunosibHBIE IEpEXObl. [ aMWIIBTOHMAH aToMa B AJIEKTPOMATrHUTHOM 1oJjie. MaTpu4dHble
JJIEMEHTBI U ITOHATUE YETHOCTU. Y PaBHEHUE JBIKEHUS IS DJIEKTPUUECKOTO
JUIIOJIBHOTO TEPEX0/a.

Pe3oHaHCHBIE ITpoOLIECCHl. DIEKTPUUECKUN JUMOIBHBIN NEPEX0]] B CTALIMOHAPHOM
COCTOSIHMH. TEeH30pHBIE CBOMCTBA BOCIPUMMYMBOCTH. HecTanronapHblie mponeccs! i
AIIEKTPUYECKOTO JUIOJIBHOTO nepexoaa. CucreMa aMIUINTYIHBIX YPaBHEHUN U
KMHETUYECKUE YPABHEHMS.

Pesonancheie npouneccsl. YpaBHeHue biioxa. PeabHble aTOMBI U IBYXYPOBHEBBIN aTOM.
[TpubmmkeHre Bpalaroeiicss BOJHbL. AHAJIOTHS U Pa3IMyuus MEX]Y KIaCCUYECKUM U
MOJIYKJIACCUYECKUM JMIONIbHBIMU B3auMozaecteuamu. Crnsur bnoxa-Curepra.
JIByXypOBHEBBIE aTOMBI B CTallMOHAPHBIX MOJIAX. Pemenue Pabu. ®enomeHonornyeckme
IIOCTOSIHHBIE 3aTyXaHUs.

JIByXypOBHEBBIE aTOMBI B CTallMOHApHBIX NOJAX. Pemenue Toppu. Ontryeckas HyTanus.
3aryxaHue cBOOOTHON MOIsIpU3aii. AaadaTnyeckoe MPOXoxkKIACHHUE.

KBanToBanune nosst. KsanroBanue nosneit B pesonarope. KBaHToBaHME IITIOCKHUX BOJIH.
B3anmopencTre U3IydeHus ¢ BELIECTBOM B CIIy4ae, KOI1a MoJIe U cpefia KBaHTYIOTCS.
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8. BszaumogeiictBue uznyuenus ¢ pononamu. KoneGaHus KpUCTAUINYECKON pEIIETKY.
KBanToBanue konebanuii pemerku. CoxpaHeHUE YJHEPTUU U UMITYJIbCA B MPOIECCax C
ydactueM (OHOHOB.

9. BzaumopeiictBue uzinyuenus ¢ pononamu. MudpakpacHbie CBONCTBA ONTHYECKUX
¢ononoB. Kombunanmonnoe paccestuue cBera (paccessuue Pamana). Paccesinue
Manaensirama-bpuiitosna.

10. DnexTpoHbl B KpUcTalaX. DJIEKTPOHbI B KPUCTAUIaX B OTCYTCTBUE BHEIIHETO MOJIS.
BryTtpuzonnbie 3G eKTol.

11. DnexTpoHs! B kpuctamiax. Mex3oHHbIe 3P PeKThl. DOTOMPOBOIUMOCTD.

12. PacnipocTpaneHnue jja3epHoOro umiysbca. yY paBHeHue Makcpeiia. [loBenenue Bekropa
bioxa. «Teopema mnomanein» Maxk Kosuna-Xana.

13. PacnipocTpanenue nazepHoro ummnyibca. CaMOMHAYIUPOBAHHAS TPO3PAYHOCTb.

D dexrsr pazoBoit Moxynsaun. LIUpKyIIpHO-TIOIIPU30BAHHBIN CBET.

14. ®oronnoe 3x0. KauecrBeHHoe paccMoTpenne. CBOOOIHOE 3aTyxanue. BpemeHHoe
nosezieHue 3xa. HanpaBineHHbIN XapakTep sxa.

15. ®oronHoe 3x0. DOTOHHOE X0 B razax. DKCIepuMeHTAIbHOE Ha0II0AeHHE (POTOHHOTO
sxa. PacripocTpanenue u 3aryxanue OTOHHOTO Xa.

16. B3aumoieficTBUE MOITHOTO ONTHYECKOTO U3TYYeHHs ¢ BelecTBOM. MHOTrO)OTOHHbBIE
MaTpUYHBbIE JIEMEHTHI. PacueT MHOrO)OTOHHBIX MAaTPUUHBIX FJIEMEHTOB C IIOMOILBIO
bynkuuii 'puna. KBasukinaccuueckoe npubInKeHue s MHOTO()OTOHHBIX MATPUYHBIX
anemeHTOB. Monens Kennpima-®eiicana-Puca.

17. B3aumoielicTBUE MOITHOTO ONTHYECKOTO U3Iy4deHus ¢ BemecTBoM. [Iporecc
MHOro(OoTOHHOW MoHM3aMKU. MHOrooTOHHAsi HOHU3alUs aTOMa BojopoAa. Pacuer
MHOTO(OTOHHBIX ceueHuil. [lonspuzanrnonHas 3aBUCUMOCTh MHOTO(OTOHHBIX CEYCHHIA.
YrnoBoe pacnpenenenne GOTOIIEKTPOHOB.

18. BzaumoeiicTBrE MOIIIHOTO ONITHYECKOTO U3NTyueHus ¢ BemecTBoM. Hagnoporosas
MOHM3AIMs aToMa. TeopeTuyeckast MHTEpIpETalus HaAlloporoBoil HOHU3aLKU B C1aboM
Y CWJIBHOM NOJISX. TyHHENbHAs HOHU3aLUsA. DHEPreTUUECKHUE U YIIIOBBIE PacpeelICHUs
AJIEKTPOHOB MPHU TYHHEJIbHOW HOHU3ALIUY.

CocraBuTteib:

7 J&ef’, ”-/ Paspaborunkmu:
V4

1.¢.-M.H. Ipodeccop E.®.MapteiHOBUY
(3anumaemas OOAHCHOCMb) (uHuyuanvl, pamunus)

[TporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapsl AIEKTPOHUKHU TBEPOTO Tea
«16» urong 2016r.

IIporokos Ne 1 / 3aB. kadeapoii ['aBpmtiok A.A.

Hacrosimmass mporpamma He MO:KeT ObITh BOCIHPOU3BedeHA HM B Kakol ¢opme 0e3

NpeABaApPUTEIbHOI0 MMCHMEHHOI0 pa3pelieHus Kadeapbl-pa3padoTynKa NPOrpaMMbl.
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JIneT corsiacoBaHus, A0NoJIHeHNH B n3MeHenuii Ha 2018/2019 y4yebnniii roj

K paboueit mporpamme mucuuimnel b1.B.JIB.1.2 B3aumoaecTBre H3iyYeHns ¢ BEIIECTBOM
10 HAampaBIeHHOCTH NPOrpaMMBI MOATOTOBKM KaApOB BhICIIEH KBaIM(UKALMH (IIPOTPAMMbI
acnupaHTypsl) Ousuka
B pabouyro nporpaMmy AWCHHIIIHHBL BHOCATCS CIEAYIOLIHUE JOTTOTHEHUS:
Het nononnenuit
B pabouyro nporpamMmy AMCHHIIHHBL BHOCSITCS CIEAYIOIIUE H3IMEHEHHUS:
Her n3amenennit

Vi3smeneHms 0/100peHB! YUEeHBIM COBETOM (u3uueckoro Qaxynprera npoTokos Ne 1 ot
30.08.2018 r.

Hekan
dusuyeckoro dakynsrera /Z/’LMYHHGB

(moamues) ™ (H1.0.D.)




