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1. Heau u 321294 TUCHUILIMHBI

1.1 Heap MMCHMIVIMHBI - 3aKIIOYACTCs B yIIIyOJIEHHOM HM3Y4Y€HHUH OCHOBHBIX DPa3JIelioB
($U3UKN KOHIACHCUPOBAHHOTO COCTOSIHHS, CBSI3aHHBIX C OCHOBHBIMH (PM3NYECKUMU MPOOIEMaMH
JaHHOW 00JacTH, a Takke B (POPMUPOBAHMU HABBIKOB BEICHUS HAYYHO-MCCIIEIOBATEIIHCKON
JeSITeIbHOCTH B 001aCTH (PU3HKH KOHACHCUPOBAHHOTO COCTOSIHHS.

1.2 3agauyn TUCHUILINHEBIL,

- 3aKpEIUICHUE HAaBBIKOB HAYYHO-HCCIICIOBATEIBCKONW NEATEILHOCTH B 00JacTH (DU3UKH
KOHJICHCHUPOBAHHOTO COCTOSIHHUS;
- OCBOCHHE MPUEMOB pa3pabOTKH IKCIEPUMEHTAIBHBIX METO/IOB H3yUeHUS (PU3HUECKUX CBOMCTB
U CO3JaHUI0 (PU3UYECKMX OCHOB TEXHOJIOTHH TIOJYyYEHHUS MATEPHUAJOB C ONPEICICHHBIMU
CBOMCTBaMH;
- TMOJArOTOBKAa K OCYIIECTBICHHUIO TEOPETUYECKOIO U SKCHEPUMEHTAIBHOTO H3YUYECHHS
(GU3HYECKON TPHUPOJIBI METALIOB M HMX CIUIABOB, JTUAJICKTPUKOB M IOJYIPOBOJHUKOB U
MEXaHH3MOB H3MCHCHHSI UX TPU PA3INIHBIX BHEITHUX BO3JICHCTBUSX;
- 3aKpeIUICHUE HaBBIKOB pPa3pabdOTKHM MaTeMaTHYECKHUX MoJelel mocTpoeHUsl (Hha30BBIX
qUarpaMM ~ COCTOSIHUST W TIPOTHO3MPOBAHHUIO  WM3MCHEHHS  (DU3MYECKUX  CBOWCTB
KOHJICHCUPOBAHHBIX BEILIECTB B 3aBUCUMOCTH OT BHEIIHUX YCIIOBUH X HAXOXICHUS;
- TOTOBHOCTh K H3YyYEHUIO SKCIIEPUMEHTAILHOTO COCTOSHUS KOHJECHCHUPOBAHHBIX BEIIECTB
(cunmpHOE CXKaTHe, YyAapHbIE BO3JCUCTBUSA, HW3MEHEHHUE TPABUTAIMOHHBIX IIOJIEH, HU3KHE
TEeMIEPaTyphl), (ha30BBIX MIEPEXOI0B B HUX.

- 3HaKOMCTBO C OCHOBAaMH OPTaHM3allUd M IUIAHUPOBAHUSA (PU3MUYECKHX HCCICAOBAaHUN B
obsactu (UMK KOHJIEHCUPOBAHHOTO COCTOSIHHUS.

1.3 TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUTLINHBI
B pesynbTaTe 0CBOCHHS AUCUUILIMHBI ACIIUPAHT JOJKEH:
3HaTh:
- (Qu3nyeckyr0 TPUPOAY CBOMCTB METAIJIOB, WX CIJIABOB, JUDIEKTPUKOB U
[OJIYIPOBOIHUKOB;
- MEXaHU3Mbl H3MEHEHHUS CBOWCTB METAUIOB, HUX CIUIaBOB, JUAJIEKTPUKOB U
MOJIYNPOBOTHUKOB MPH PA3JIMYHBIX BHEIIIHUX BO3JICHCTBUAX;
YMeTh:
- TEOPETHUYECKH U DKCIEPUMEHTAILHO HCCIEN0BaTh (DHU3MKO-MEXaHWYECKHE CBOMCTBA
METAJUIOB, UX CIUIABOB, JUBJIEKTPUKOB U MOJTYIIPOBOJHUKOB;
- UCCIENOBAaTb TOHKYKO CTIPYKTYpPY METalIOB, HX CIUIABOB, JHUJJIEKTPUKOB U
MOJTYNPOBOTHUKOB U MEXAHU3MOB U3MEHEHHS CTPYKTYPbI PA3JIMYHBIX BHEIITHUX BO3/ICHCTBUI;
Baagertn:
- TEOPETUUYECKUMH U IKCIIEPUMEHTATBLHBIMU METOJAAMH M3Y4YCHHS (HU3UUECKON MPUPOIBI
CBOWCTB METAJIJIOB, UX CILJIABOB, IU3JIEKTPUKOB U MOJIYIIPOBOJHUKOB;
- TEXHOJOTHUSIMH HW3MEHEHHUS CBOWCTB METAJUIOB, WX CIUIABOB, JIUAJIEKTPUKOB U
MOJIYIIPOBOIHUKOB, UCIOJb3YIOLIMMHU PA3JIUYHbIE BHEIIHUE BO3/ICHCTBHUS.

2. MecTo IMCUMILIMHBI B CTPYKTYP€e NMPOrpaMMbl aCIUPAHTYPbI:

JucnummHa «Pusnka KOHJICHCHPOBAaHHOTO COCTOSIHUSI» OTHOCHTCS K
o0pa3oBaTebHOMY KOMIIOHEHTY <«/IUCIUIUIMHBI (MOAYIH)» TPOTPaAaMMBbI ACIIUPAHTYPHI IO
Hay4HOU crienranbHOCTH 1.3.8. @u3nKa KOHIEHCUPOBAHHOTO COCTOSHHUS.

JucuummuHa «Pu3nKka KOHIEHCUPOBAHHOTO COCTOSIHUS» U3y4YaeTcs B 3 CEMECTpe.

3. O0béM U conep:kaHue TUCHUTITHHBI
3.1 O0beM TUCHUNIHHBI
Ounas hopma oOydenus: 4 3.e.



. Ounas popma 00ydeHust

Bun yuebHo# paboThl (Boero uacos)
O01mast Tpy10€MKOCTh THCHUTITHHBI 144
Konmaxmnas paboma (no yuebOHvlM 3aHAMUAM) 32
Jlexuuu (JI) 14
ITpakTnueckue (cemunapckue) 3ausatus (113) 18

Jlaboparopusie 3anstus (JI3) -

Camocmosmenvnas paboma (CP) 76
Kanouoamcxuii sx3amen 36

3.2 ConepxaHue TMCUUIIHHBI.

No Haszpanue Bun yuebnoli paboThbl, yac. DopMBbI TEKYIIETO
T paszena/TeMsl (ounas popma) KOHTPOJIS

M a1 113 13 | CP

1. |[Tema 1. DnexktpoHHas 2 3 ) 12 HCBMCHHAS

CTPYKTYypa aTOMOB
PYKTYP CaMOCTOATCIIbHAA pa60Ta

2. Tema 2. Cuibl CBA3H B 2 3
TBEPBIX TeIax

- 12 MACbMEHHA
caMoCTOsITelIbHAs paboTa

3. | Tema 3. DnekrpoHHas 2 3
CTPYKTypa KPHCTAJLIIOB

- 12 MACbMEHHA
caMoCTOsITelIbHAs paboTa

4, | Tema 4. ®OOHOHHBIH 3 3
CIEKTp M  TEIUIOBbIE
CBOICTBA KPHUCTAJJIOB

- 14 HUChLMEHHAS
caMOCTOsTeNIbHAs paboTa

5. Tema 5. MexaHU3MbI
2 3 - 12 MACbMEHHAS
AIIEKTPUYECKOTO
caMoCToOsITelIbHas paboTa
COTIPOTHBIICHUS
KPHUCTAJJIOB
6. Tema 6. ®dazoBele
3 3 - 14 MUCbMEHHAA
MIEePEXO0/IbI

CaMOCTOATCIIbHAaA pa60Ta

Tema 1. DieKTpOHHAS CTPYKTYpa aTOMOB

Jleknusi. Atom Bogopoaa. CreKkTp PHEpruu U BOJIHOBBIE (PYHKIIMU dJIeKTpoHa. CTpoeHue
MHOT'OJIEKTPOHHBIX aToMOB. Tepmbl atromoB. Toku B aromax. MexaHMYEeCKMH U MarHUTHBIN
MOMEHTEI aTOMa.

IIpakTuyeckoe 3ansiTue. CoOOHIEHUS W JOKJAAbl MO CIEIYIOMIMM BoOmpocaMm: ATOM
Boziopoaa. CIEeKTp SHEPTHH W BOJHOBBIE (YHKIIUU AIEKTpoHA. CTPOCHHE MHOTOXJIEKTPOHHBIX
atoMoB. TepMbl aToMOB. TOKkHM B aroMax. MeXaHM4ECKU U MAarHUTHBI MOMEHTBI aTOMA.

3aganus Qs CaMOCTOATEJbHOM padoThl: [IpopaboTka KOHCIEKTOB JIEKIM U BOIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIBHOC H3y‘I€HH€ OCHOBHOU W JIOHOJIHI/ITGHBHOﬁ J'II/ITepaTypI)I;
MOJITOTOBKA K KOHTPOJIBHOM padoTe.

Tema 2. Cuiibl CBSI3M B TBEPABIX TeJIax
Jleknusi. Xumudeckasi CBSI3b U BAJICHTHOCTh. THUIBI CHJI CBSI3M B KOHIACHCUPOBAHHOM
cocrosHuu: Ban-nep-BaanbcoBa, MOHHAs, KOBaJIEHTHas, METAJLIMYECKas CBS3U. XHUMHUYECKas
CBSI3b W ONMMKHUN TIOpsiioK. OCHOBHBIE CBOMCTBA KOBaJIeHTHOHM CBsi3M. CTPYKTypa BEIIECTB C
KOBaJCHTHBIMU CBsi3siMH. CTpyKTypa BEIIECTB THUNA cellieHa. [ uOpuau3anus aToOMHBIX
opOuTaneit B Mosiekysax u kpuctawiax. CTpykTypa Tuma anmasa u rpadura.



IIpakTuyeckoe 3ansaTue. CooOIEHUS W JOKIAABl MO CIEAYIOUIUM BOMPOCAM:
XuMHYecKasi CBSI3b U BAJIEHTHOCTb. THIBI CHJI CBSI3W B KOHJIEHCHPOBAHHOM COCTOsSIHUU: BaH-
nep-BaanbcoBa, MOHHAs, KOBAJICHTHAS, METAINTMYECKAs CBS3M. XUMHUYECKasl CBSA3b U ONMMKHUN
nopsok. OCHOBHBbIE CBOWCTBAa KOBaJIEHTHOW CBsi3U. CTPYyKTypa BEIIECTB C KOBAJICHTHBIMU
cBs3siMu. CTpyKTypa BElIecTB THIA celeHa. [ mOpuan3anusi aTOMHBIX OpOHUTAJICH B MOJIEKYIIaX |
kpuctaiiax. CTpykTypa Tumna aiMasa u rpadura.

3aganus 11 CaMOCTOATEbHOM padoThl: [IpopaboTka KOHCTIEKTOB JISKIIUK W BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIIbHOC H3YYCHHC OCHOBHOH H I[OHOHHHTCHLHOﬁ JIUTCPATYPHhI,
HOATOTOBKA K KOHTPOJIBHOU padore.

Tema 3 DiIeKTPOHHAS CTPYKTYPa KPUCTALIOB

Jlekuusi. DIEeKTPOHHBIE CBOWCTBA TBEPABIX TEJI: OCHOBHBIE JKCIEPUMEHTAJbHbBIE (DaKTHI.
[TpoBogumocTs, 3¢pdexr Xomna, Tepmo-2/1C, HoTOnpoBOAUMOCTb, ONTHUYECKOE MOTIIOIIECHHE.
TpynHoct 00bBsAcHeHHsI 3THX (JaKTOB Ha OCHOBe Kiaccuueckoil teopuu [pyne. OcHOBHbIE
npuOmKkeHus 30HHON Teopuu. Teopema bnoxa. brnoxosckue @ynkuuu. KBazunmiynbc. 30HbI
Bbpuittosna. DHepreTuueckue 30HbL. BperroBckoe oTpakeHHE 3JIEKTPOHOB HPU JBMKEHHMU IO
KpUCTaTy. 30HHBIM CIeKTp SHeprud. lIpnOimmkeHue CHUIBHOCBS3aHHBIX AJIEKTPOHOB. 3aKOH
nucriepcuu. TeH3op oOpaTHbIX dSddexkTuBHBIX Macc. [IpubamxeHue mOYTH CBOOOJIHBIX
AJIEKTPOHOB. 3allOJHEHUE SHEPTETUYECKUX 30H 3eKTpoHaMu. [TosepxHocTs @epmu. [1noTHOCTS
COCTOAHUN. MeTamibl, AWINEKTPUKUM W TNONYyNnpoBOAHMKH. Ilomymeramibl. DneKTpoHHas
TEIUIOEMKOCTh. 3akoH Buaemana — @paHuma [uisi  3J€KTPOHHOW — TEIUIOEMKOCTH U
TEIIONPOBOAHOCTH.

IIpakTnyeckoe 3aHsTHe. COOOIIEHWS © JOKIAABl MO CIEAYIOUIMM BOIPOCAM:
OJEeKTpOHHbIE CBOMCTBA TBEP/BIX TEJ: OCHOBHBIE SKCIIEpUMEHTaNbHbIEe (akThl. [IpoBoAMMOCTS,
apdexkr Xomma, Tepmo-OC, (OTOMPOBOAUMOCTD, ONTHYECKOE IMOTJIOMEHUE. TPYyAHOCTH
00BsICHEHUs 3THX (DAaKTOB Ha OCHOBE Kiaccuueckod Tteopuu Jpyzne. OCHOBHbIE NPUOIMKEHUS
3oHHOM Teopuu. Teopema bioxa. brmoxoBckue ¢ynkiuu. Kazuummynsc. 3oubl bpuinmosHa.
OHepreTuyeckre 30HbI. bperroBckoe oTpakeHHe 3JEKTPOHOB IMPH JBHKEHHUU MO KPUCTAILTY.
30HHBIN criekTp PHEpruu. [IpubmmKkeHne CHIBHOCBA3aHHBIX SJIEKTPOHOB. 3aKOH TUCIIEPCHH.
Tenzop oOpaTHbIX >(dekTUBHBIX Macc. [IpubmmkeHne mNOYTH CBOOOAHBIX HIIEKTPOHOB.
3anojHeHne SHEPreTHUecKux 30H 3ekTpoHamu. [loBepxHocts ®epmu. [1M10THOCTH COCTOSAHUI.
Mertannpl, AUSAEKTPUKH U TOXYHOpOBOAHMKH. [lomymeramnbl. DJIEKTPOHHAs TEMJIOEMKOCTb.
3akoH Bunemana — @paHna 1i1st 3JI€KTPOHHOM TETNIOEMKOCTH U TETUIOIPOBOTHOCTH.

3aganus i1 caMoCTOATEIbHON padoThl: [IpopaboTka KOHCIIEKTOB JICKLHI U BOIPOCOB,
BBIHECCHHBIX Ha CaMOCTOSITEJIbHOE M3y4YeHHE OCHOBHOW M JONOJHUTENBHON JIMTEpaTyphl;
IIO/ITOTOBKA K KOHTPOJIBHOM padoTe.

Tema 4 ®OHOHHBIH CNIEKTP U TeIJIOBbIE CBOHCTBA KPUCTAJJIOB

Jleknmsa. TeruioemMkocTh TBepAbIX Ten. Pemeroynass TemnoeMKkocTs. TemmepaTypHas
3aBHCUMOCTh  PELIETOYHOM M 2JJEKTpOHHOM  TerutoeMkocTH. Kilaccuueckass — teopus
TEIIOEMKOCTH. 3aKOH PAaBHOMEPHOTO paclpeseleHuss PHEPrud 10 CTeNeHsM CBOOOJBI B
KJlaccuueckoi ¢usuke. ['paHULbI cripaBeAJIMBOCTH Kilaccuyeckol Teopuu. KBaHToBas Teopus
TerI0oeMKoCcTH 1o DitHmTelny u Jlebaro. IIpenenpHplie ciaydan BBICOKMX U HU3KHX TeMIEpaTyp.
Temnepatypa [leOas. TemnoBoe pacimupenue TBepAbix Tenl. Ero ¢usnueckoe mpoucxoxaeHue.
AHrapMoHuudeckue kojeOanus. TemmonpoBoAHOCTh PELUIETOUHAS U AIEKTPOHHAs.

IIpakTnueckoe 3aHsaTHe. CoOOOIIEHMS M JAOKIAAbl MO CIEAYIOUIUM BOIPOCAM:
TemoemkocTh TBepAbIX Teil. Pemerodynass TtemnoeMkocTb. TemmepaTypHash 3aBUCHUMOCTB
PELIETOYHOM M JJIEKTPOHHOM TeIIoeMKOCTH. Kitaccnueckass Teopus TEIUIOEMKOCTH. 3aKOH
PaBHOMEPHOTO paclpeseleHns SHEpruy IO CTENEeHsM CBOOOABI B KJacCMUYecKoW (u3uke.
I'paHnnbl cnpaBeIMBOCTH  KJIacCMYECKOW TeopuH. KBaHTOBas TEOpHsl TEIJIOEMKOCTH 10
Ounmreitny u Jlebato.



[IpenenpHbIe CIy4ad BBICOKMX W HU3KHX Temmeparyp. Temmeparypa [lebas. TemmoBoe
pacuipeHue TBepAbIX Tesl. Ero ¢gusmueckoe mpoucxokiaeHne. AHrapMOHUYECKUE KoJjaeOaHMs.
TennonpoBoAHOCT PELIETOYHAS U JIEKTPOHHAS.

3agaHus QI caMoOCTOATENIbHOI padoThl: [IpopaboTka KOHCIEKTOB JEKIMI U BOIPOCOB,
BBIHECEHHBIX HAa CaMOCTOSATENIPHOE M3y4Y€HHE OCHOBHOM M JONOJHUTEIbHOW JIMTEpaTyphl;
HOJrOTOBKA K KOHTPOJILHOM padore.

Tema 5 . MexaHU3MBbI JIEKTPHYECKOT0 CONPOTUBIEHHSI KPUCTAJLJIOB

Jlekuusi. DIEKTPONPOBOJHOCTh  MOMYNPOBOAHUKOB. COOCTBEHHass ©  TIPUMECHAS
IpPOBOAMMOCTE. Metoa Teopuu mnepkoisiuuu. Ilepexon AmnpepcoHa. DJIEKTPONPOBOAHOCTh
CHUJIbHO JICTUPOBAHHBIX [0 JYMPOBOJHHUKOB. DJIEKTPOMPOBOJHOCTH HOPMAJIBHBIX METAJUIOB.
CrepxmnpoBoaumoctb. Teopusi BKII. DnekTponpoBOAHOCTh IUAIEKTPUKOB. JIMAJIEKTpUKUA B
CUJIbHBIX TOJISIX.

IIpakTnuyeckoe 3ansaTue. CooOwmeHUs U JOKJIAAbl MO CIEIYIOIIMM BOIpPOCAM:
DIEKTPONPOBOJHOCT MOMYNPOBOIHUKOB. COOCTBEHHAss M MPUMECHAS MPOBOJUMOCTh. MeToj
Teopuun mnepkonsauuu. [lepexon AHIepcoHa. DIEKTPONPOBOAHOCTh CHUIBHO JIETMPOBAHHBIX IO
JTYyMPOBOAHUKOB. DJIEKTPOINPOBOAHOCTh HOPMAJIBHBIX MeTaioB. CBEpXMPOBOAMMOCTh. Teopus
BKII. DnekTponpoBOAHOCTb TUAIEKTPUKOB. J(UANEKTPUKH B CUIIBHBIX MOJISIX.

3agaHus 1S CaMOCTOATEbHONH padoThl: IIpopaboTka KOHCIEKTOB JIEKIM M BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUCHUEC OCHOBHOH H I[OHOHHHTCHBHOI;’I JIMTEPATYPhI;
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 6 . ®a3oBble Mepexoabl

Jlexuusi. TepmoanHamMuKa M KHHETHKA (Da30BBIX IEPEXOJOB MEPBOTO U BTOPOIrO poJa.
HepaBHoBecHble — (kuHeTHUYecKHe)  (a3oBbie  mepexoabl. [lopsgok  u  Oecrmopsiiox.
Mopdornoruueckue nepexoipl  Mexay  (GpakTadbHbIMH M €BKIMIOBBIMH  (opMaMu
HEPaBHOBECHOTO POCTA.

IIpakTnueckoe 3anaTme. CooOlEeHUs M JOKJIAAbl 1O CIEIYIOIIMM BOIpPOCAaM:
TepMoauHaMuKka M KWHETHKa (ha30BBIX MEPEXOI0B MEPBOro U BTOporo poxaa. HepaBHoBecHble
(xunetnueckue) aszosbie nepexonnl. Ilopsaok u Oecnopsanok. Mopdonoruueckue nepexobl
MEXy (PpaKTaIbHBIMHU U €BKIMIOBBIMH (pOpMaMU HEPABHOBECHOT'O pPOCTA.

3agaHus 1JIsl CAMOCTOAITEIbHOM PadoThl: IIpopaboTka KOHCHEKTOB JIEKLUI U BOIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCJIbHOC HU3YUCHUE OCHOBHOH H I[OHOJIHI/ITCJII)HOﬁ JINTCPATYPhI;
IIO/ITOTOBKA K KOHTPOJIBHOM padoTe.

4. KoHTPOJIb 3HAaHM 00y4YarouXCs
4.1 ®opMBbI TeKyllero KOHTPOJsS PadoThl aCIUPAHTOB. IMUCHbMEHHAas CAaMOCTOSATEIbHAs
pabora

4.2 3apanus TeKymero KOHTPOJIs
Tunossle 3aJaHus 1A IHCBMEHHBIX CaMOCTOATCIIbHBIX pa60T
1. OnumuTe KaueCTBEHHO KPUBYIO APHOTO B3aMMOACHCTBHS ISl PU3UUECKU PA3TUUYHBIX THUIIOB
CBSI3H.
2. Hanmmure noTeHUuansl NapHOTO B3aUMOAEHCTBUS 1J11 OCHOBHBIX THUIIOB CBSI3€EH.
3. Haiire ompenenenue oOMeHHO# sHepruu. KakoBa ee poib B 00pa3oBaHMM KOBAJIEHTHOM
CBA3U?
4. Kakue cBoiicTBa aTOMOB OIpPENEISIOT SHEPTHUI0 00pa3oBaHUS MOJIEKYJ] C MOHHBIM THIIOM
CBA3U?
5. Ilpoananu3upyiite cooTBETCTBUE TUIOB cBA3eil ¢ Tabmuueit .. Menneneesa.
6. KakoBa npupona BogopogHoi cBs3u. [Ipuseaure npumepsl B IPUPOAE.

4.3 HpOMe)KYTO'-IHaﬂ arrecTanms nmo JUCHMIUIMHE ITPOBOAMTCS B (I)OpMe KaHAUJaTCKOI'o
JK3aMC€Ha.



Bonpock! sk3amena
1. DnekTpoHHasg CTPYKTypa aTrOMOB. XHMHUYECKas CBSI3b M BAJICHTHOCTb. THIBI CHJI CBS3U B
KOHJEHCUPOBaHHOM coCTOsiHUU: Ban-nep-BaanbcoBa, MOHHas, KOBaJ€HTHas, METalNIMYecKas
CBSI3U.
2. Xumuueckas cBsi3b U OmkHuUN mnopsanok. CTpykTypa BellecTBa C HEHANPaBICHHBIM
B3auMoeiictBueM. [IpuMepsl KpUCTANIMUECKUX CTPYKTYpP, OTBEYAIOIIMX IUIOTHBIM YIaKOBKaMm
mrapoB: npocrtast kyoudeckas, OLIK, I'LIK, T'TTY, crpykrypa tuma CsCl, NaCl, ctpykrypa tuna
nepoBckurta CaTiOs.
3. OcHoBHBIE CBOMCTBA KOBaJIEHTHOW CBsI3U. CTPYKTypa BELIECTB C KOBAJIECHTHBIMH CBSI3SIMHU.
CtpykTypa BellecTB THMa ceieHa. [uOpuausanus aTOMHBIX OpOuTaliell B MOJEKylax H
kpuctaax. CTpyKkTypa TUNa ainMasa u rpadura.
4. Kpucramuueckue u amop(dHble TBepble Tena. TpaHCIAIMOHHAsS WHBApUAHTHOCTh. basuc u
KpUCTAJJIMYECKasl CTPYKTypa. ODJleMeHTapHas sueiika. fluelika Burnepa — 3eiitna. Pemerka
bpase. O003HaueHus y3JI0B, HallpaBJIECHUN U IJIOCKOCTEH B Kpucrtauie. OOpaTHas pelieTka, ee
cBoiicTBa. 30HbI bpumiosHa.
5. DneMeHTbl CHMMETPUU KPHUCTAJUIOB: HOBOPOTHI, OTPAKEHUS, MHBEPCHUs,, MUHBEPCHOHHBIC
MOBOPOTHI, TpaHcsiuu. Oneparuu (mpeodpa3oBaHus) CAMMETPHUH.
6. DneMeHThl TEOpHUH TPYII, IPYNIbl CUMMETpUU. Bo3MOXHBIE TOPSAJIKM [MOBOPOTHBIX OCEHl B
kpuctayie. [lpocTpaHcTBeHHbIE M TOYEYHBbIE TIpyHNbl  (KPUCTAIUIMUECKHUE  KIIACCHI).
Knaccudukanus pemerok bpage.
7. Toueunsle nedekTbl, ux oOpazoBaHue W AUPPy3us. BakaHcuM W MeXKy3eIbHBIE aTOMBI.
HedexTor @penkens u LoTTku.
8. Jluneitnbie nedextol. KpaeBbie 1 BUHTOBBIC AUCIOKAIMU. PoJb AMCIIOKALMI B TIIIACTHYECKOM
nedhopmaruu.
9. PacnpocTpanenue BOJH B Kpucramiax. Ju@pakius peHTT€HOBCKHUX JIydel, HEMTPOHOB U
AJIEKTPOHOB B KpHUCTale. YIIPYroe U HEYIPYroe paccesHue, X 0COOEHHOCTH.
10. BperroBckue orpakeHus. ATOMHBIA M CTPYKTYpHBIH (akropbl. dudpakius B aMophHBIX
BemecTBax. KoneGaHust KpucTalIMueCKon pelieTku. Y paBHEHHs ABMKeHHs aTroMoB. [IpocTast u
CJIOKHAsi OJJHOMEpHBIE ILIETIOYKH aTOMOB. 3aKOH TUCHEPCHUU YNPYTUX BOJIH. AKYCTHYECKHE U
ontuyeckue  KkosebaHus. KBanToBanme  koneOaHuil. @DOHOHBIL.  DIEKTPOH-POHOHHOE
B3aUMOJICHCTBHE.
11. TemmoeMkocTb TBepAbIX Tell. PemieTodyHas TEMIOEMKOCTb. DJIEKTPOHHAS TEIIOEMKOCTD.
TemmnepaTypHas 3aBUCUMOCTb PEIIETOYHON U 3JIEKTPOHHON TEIJIOEMKOCTH.
12. Knaccuueckass TeopHsl TEIUIOEMKOCTH. 3aKOH PaBHOMEPHOIO PaCHpEeNIEHUsl DHEPIuu Io
CTENEeHsIM CBOOO/IbI B KJIacCUUecKol (hu3uke. I paHuIIbl CIpaBeNIMBOCTH KIACCUYECKON TEOpHUH.
13. KBaHnToBas Teopus TeIioeMKocTH 1o DiiHmrTelHy u Jlebaro. IlpeaenbHble ciayyan BBICOKHX
U HU3KUX TemrepaTyp. Temneparypa JleOasi.
14. TerunoBoe pacimupenue TBepAbIX Ted. Ero gusnueckoe npoucxoxieHre. AHrapMOHUYECKUE
Kosie0aHusl.
15. TemionpoBOAHOCTH pELIETOYHAs W DJIEKTpOHHasA. 3akoH Buaemana — @®panna s
AIIEKTPOHHOM TETJIOEMKOCTH U TETIONPOBOIHOCTH.
16. DnexTpoHHbIE CBOHCTBa TBEPABIX TEI: OCHOBHBIE OKCIIEPHUMEHTAIbHBIE (DAKTHI
[TpoBoaumocTs, 3dpdexr Xomna, Tepmo-3C, (HOTONPOBOAMMOCTh, ONTUYECKOE MOTJIOIIECHHUE.
TpynHocTH 00BACHEHHS HTHX (PAKTOB HAa OCHOBE KJIaccHuecKoil Teopun [pyne.
17. OcHoBHBIE TTpUOIIKEHUS 30HHOM Teopuu. [ pannunsie ycnosusi bopua — Kapmana. Teopema
bnoxa. brnoxosckue ¢pynkumu. KBazuumnynbsc. 30Hb1 bpuiniosHa. DHepreTudeckre 30Hbl.
18. BperroBckoe oOTpa)k€HUE 3JIEKTPOHOB NPHU JBM)KEHMHM IO KPHUCTAIY. 3OHHBIM CHEKTP
DHEPIrUH.
19. IlpubnmkeHne CUIBLHOCBS3AaHHBIX AJIEKTPOHOB. CBsI3b IIMPUHBI Pa3pEIICHHOW 30HBI C
HEepeKpBITHEM BOJIHOBBIX (DYHKIMI aToMOB. 3akoH aucnepcud. Tenzop oOpaTHbIX 3(h(HeKTUBHBIX
macc.
20. I[IpubnmxeHre moyTH cBOOOIHBIX 3JIEKTPOHOB. BperroBckue oTpakeHust IEKTPOHOB.




2]1. 3amonHeHME >SHEpPreTMdeckux 30H daekTpoHamu. IloBepxHocTs ®epmu. IlnmoTHOCTH
COCTOSTHUM. MeTauibl, TUANEKTPUKU U MOTYyNpoBOAHKUKHU. [TomymeTamibl.

22. HamarHM4eHHOCTp M  BOCIPUUMYMBOCTb.  JlMamMarHeTuku, mapaMarHeTUKd U
dbeppomarnetuku. 3oHbl Kroopu um Kropu — Beiicca. IlapamarmernsMm u amamMarHeTusm
AJIEKTPOHOB ITPOBOJUMOCTH.

23. Ilpuponma deppomarnernsma. da3oBblii Tmepexos B (HeppOMAarHUTHOE COCTOsHHE. Poib
oOMeHHOTO0 B3aumozelcTBus. Touka Kiopu 1 BOCIpuUMYHBOCTH (peppoMarHeTuKa.

24. ®deppomarHuTHbIe JOoMeHbI. [IpuunHbl mosiBIeHUs qoMeHOB. [lomeHHbIe rpanuibl (bioxa,
Heemns).

25. JIBuKEHHME MarHUTHONO MOMEHTa B IIOCTOSHHOM M II€PEMEHHOM MAarHUTHBIX HOJISX.
DNEeKTPOHHBIN MapaMarHUTHBIA PE30HAHC. SIEpHbII MATHUTHBINA PE30HAHC.

26. KoMiuiekcHass  OUAJIEKTpUYEcKass IPOHUMLIAEMOCTh M ONTUYECKHE  IOCTOSHHBIE.
Koadduuuments: nornomenus u orpaxenus. Coornomenus Kpamepca — Kponwura.

27. llornomienue cBeTa B MOJYNPOBOJHUKAX (MEXK30HHOE, MPHUMECHOE IOIJIOIIEHHE,
MOTJIOUIEHHE CBOOOJHBIMU HOCHUTENSIMH, pelieTkoi). OnpenenceHue OCHOBHBIX XapaKTEPUCTHK
MOJIYIIPOBOJIHUKA U3 ONTUYECKUX HCCIIEJOBAHUN.

28. MarauTtoontuyeckue 3pdpextsl (3hdexror Papanes, @oxra, Keppa).

29. [IpoOHMKHOBEHHE BBICOKOYACTOTHOI'O OJIsI B IPOBOAHMK. HOpManbHbIi U aHOMaIbHBIN CKUH-
a¢dektel. TonmmHa CKUH-CIIOS.

30. CBepXNpoBOAUMOCTb. Kpurnueckas TeMIeparypa. BricokoremmneparypHbie
cBepxmpoBoaHUKU. D ekt MelicHepa. Kputrueckoe 1moie 1 KpUTHISCKHIA TOK.

31. CBepXmpoOBOJHUKHU MEPBOTO U BTOpOro poja. Ix maruutHele cBoiicTBa. Buxpu AGpukocoBa.
['myO6uHa NpOHMKHOBEHHSI MArHUTHOTO TIOJISl B 0Opasell.

32. Dddekr xozedcona.

33. KynepoBckoe cnapuBanue. J[JinHa KOTepeHTHOCTU. DHEPreTHYECKast IIEIb.

34. Knaccudukanus nepexkroB. CriocoObl UX HAOMIOACHUS U yYeTa POIIH.

35. DyeKTpoHHAS CTPYKTYpa TOUCHHBIX Je(heKTOB. LIeHTpBI OKpacku.

36. Uctounuku aucnokauuii. Mogens ®@panka — Puna. PocTt kpucTtainos. Ycbl.

37. CrpykTypa IUCIOKallMOHHOTO sapa. KuHKM, cTyneHu, mpumecHas artmocdepa, 3apsij
JUCIOKAIUH.

38. CBoOoaHbIe U BHYTpeHHUE ToBepxHOCcTU. Kitaccuukanusi, poias B GOpMUPOBAHUU CBOMCTB.
39. O6bemuble nedextsl. Tpemunsl. DHeprus oopazoBanus. Teopus ['pudurca.

40. PagriaiinoHHBIE TOBPEXKACHHUS.

41. Teopernueckas mpouyHocTh. KpaTkuii 0630p posnu 1edeKToB penerku B (HOpMUPOBAHUU
MEXaHUYECKUX CTPYKTYD.

42. Bungpl HCHBITAHMM B MCCIENOBAHUSAX MEXAHUYECKUX CBOWCTB M COOTBETCTBYIOLIME
XapaKTEPUCTHUKHU.

43. MakpomnacTuueckue CBoOicTBa MarepuanoB. llpenensr TekydecTH, IUIACTUYHOCTH,
YIPYTOCTH, IPOYHOCTHU. J{narpaMmel 1eopMHUPOBAHUS KPUCTAIIIOB B PAa3HBIX YCIOBHSX.

44. ]JluHaMuKa JUCIIOKAaMH B KpHUcTaulax. BiusHue nepuonuyHocTH peuieTku. Mopenb
O®penkens — Konroposoii. Penwsed Iaitepica.

45. JluHaMuKa JAWUCIOKAIMi B KpHUCTAIaX C TOYEUHBIMU JedeKTaMH. PeXHUMBI JBHKEHHS
JIACIIOKAMi. AKTUBAIMOHHBIE TTApaMETPHI.

46. KoomepaTuBHbIE SBJIEHUS IIPpH JBWKEHUHU JAMUCIOKAIMi. OBOJIOLUSA JUCIOKALMOHHON
CTPYKTYpPHI NIPH TIACTUYECKOM JAe(POPMUPOBAHUY.

47. CoBpeMEHHBIE METOJbl M3YyUEHUS IUCIOKALMOHHON CTPYKTyphl Kkpucraimia. (CocTosHue
JUCIIOKALIMOHHOTO Spa U AMHAMUKA TUCIOKALNN).

48. Crennrka CBOWCTB HAHOYACTHII.

49. Yraepoanble HAHOTPYOKU. DyIIEPUTHI.

50. KBaHTOBBIE SIMBI, IPOBOJIOKH U TOYKHU.

51. IIpouecchl caMmocOOpPKH B HAHOCTPYKTYpax.

52. HanoMamuHel 1 HAHOTIPUOOPHI.



53. HanokoHTaKThIe B3auMOAEHCTBH. VX poib B IpUpoze, TEXHUKE U (PU3NKE HAHOCTPYKTYP.

3ajianus 11 SK3aMeHa

1. OueHuts UMMIYIbC PEPMUEBCKOIO ANEKTPOHA B IBYXBAJICHTHOM METAJlJIE C MEKATOMHBIMU
paccrossHusiMu a=0.5 HM u Temmeparypoir ebas Tp=300K u cpaBHUTE C UMIYIHCOM
nebaeBckoro ¢ponona. KoHneHTpaiys cBOOOIHBIX 3JIEKTPOHOB B KpucTtamuie n=1018 m-3.

2. Kakoil ¢u3uKoii, KIacCHYeCKOH WM KBAHTOBOM, ONHCBHIBACTCS COCTOSHHE JJIEKTPOHA B
MeTajuIe ¢ AIEKTPOHHOU KoHIeHTparnuend n=1023cm-3

3. BBIUKCIHTH MIIOTHOCTH COCTOSIHUI AIEKTPOHHOTO Ta3a B 3aBUcUMOCTH OT dHepruu D(E) mns
JBYMEPHOTO MeTajuia B Mojiesu 3ommepdenpaa.

4. Boruuciauts sHepruto depMu ABYMEPHOro JABYXBJICHTHOTO MeETajula C MapamMeTpoM
pemietku a=0.4 HM.

5. BbiBecTu 3aBHCHUMOCTH OT TEMIEPATYpbl TEIUIOEMKOCTH OJEKTPOHHOTO Tra3a Ul
JIBYMEPHOTI'0 OJTHOBAJIEHTHOTO METalIa.

6. BpruucIuTh MUpPHUHY 3aMPENICHHON 30HBI KPUCTAJIA METOJIOM ““‘ClIab0i CBSI3U .

4.4 lllkana oneHUBAHUA IPOMEKYTOUHOM aTTeCTALMU

Ouenka OCcHOBHBIE IOKA3aTeIH JOCTUKEHHS pe3yJIbTaTa
«OTJINYHO» JIeMOHCTpHpYET HCUEPIbIBAIOIINE 3HAHUSA (DU3MYECKON MPUPOIBI
CBOMICTB METalIoB, ux CILIABOB, JUBJIEKTPUKOB u

MOJYNPOBOJIHUKOB, a TaKXE MEXaHW3MOB W3MEHEHHUS CBOWCTB
METaJUIOB, UX CIUIABOB, JMUAJEKTPUKOB M IOIYNPOBOJHHUKOB IIPU
pa3JIMYHBIX BHEITHUX BO3JICHCTBHUSIX.

Ha BbICOKOM ypOBHE yMEET TEOPETHYECKH U HKCIIEPUMEHTAIBLHO
HCCIIeIOBaTh (PU3NKO-MEXAaHUYECKHUE CBOWCTBA METAJUIOB, HX
CIUIAaBOB, JMAJIEKTPUKOB U TOJYINPOBOAHUKOB, a TAKXKE TOHKYIO
CTPYKTYpY  METaJIOB, WX  CIUIABOB,  JIUDJIEKTPUKOB U
MOJYNPOBOJAHUKOB M MEXaHU3MOB  M3MEHEHHUS  CTPYKTYpBI
pa3JIMYHBIX BHENTHUX BO3JICHCTBHI

JleMoHCTpUpyeT CBOOOJHOE  BIAJCHHE TEOPETUYECKUMHU U
AKCTIIEPUMEHTAIbHBIMA METOJaMU M3Yy4YeHUsl (PU3NUECKOU MPUPOJIbI
CBOMCTB METAaJJIoOB, ux CIIJIaBOB, JIADJIEKTPUKOB u
MOJYNPOBOJIHUKOB, a TAK)XE TEXHOJOTHSIMH W3MEHEHHUS CBOMCTB
METAJUIOB, MX CIUIABOB, JUAJIEKTPUKOB U IMOJYIIPOBOJHUKOB,
HCMOJIb3YIOIMMHU PA3JIUYHbIE BHEIIHUE BO3/ICHCTBUS

«XOpouIo» Ha BbICOKOM ypOBHE IEMOHCTPUPYET 3HAHUE HUZNUECKON MPUPOIBI
CBOICTB METaJJIoB, nx CIIJIaBOB, JIMATIEKTPUKOB 174
MOJYNPOBOJIHUKOB, a TaKXE MEXaHU3MOB HW3MEHEHHUS CBOWCTB
METAJUIOB, UX CIUIABOB, JUAJIEKTPUKOB U TMOJYIPOBOJAHUKOB IPHU
pa3IMYHBIX BHEITHUX BO3JECHUCTBUAX

JleMOHCTpUpYET yMEHHWE TEOPETUYECKM ¢ SKCIEPUMEHTAIbHO
UCCIeIoBaTh (PU3UKO-MEXaHUYECKHE CBOWCTBA METAIOB, HX
CIIJIABOB, JIUAJIEKTPUKOB M TMOJYNPOBOJHUKOB, a TAKXKE TOHKYIO
CTPYKTYpPY  METaJUIOB, UX  CIUIABOB,  JHDJIEKTPUKOB U
MOJYNPOBOJHUKOB M  MEXaHU3MOB HW3MEHEHHUS  CTPYKTYpPBI
pa3IMYHBIX BHENTHUX BO3JICUCTBUI

CucreMarnyeckoe TPOSBIISIET BJIAJEHUE TEOPETUYECKUMH H
IKCIIEPUMEHTATBLHBIMU METO/IaMU M3YYeHHs] (PU3NYECKOU MPUPOIBI
CBOICTB METAaJIOB, nx CILIABOB, JIAATIEKTPUKOB u
MOJYNPOBOJIHUKOB M TEXHOJOTHSMHU H3MEHEHUSI HX CBOWCTB C
HCMOJIb30BAHUEM PA3JIMYHBIX BHEIIIHUX BO3JICUCTBUL.




Ouenka OCHOBHBIE TOKA3aTeJIH JOCTHXKEHUS Pe3yibTaTa

«yIOBIETBOPUTENHHO» | OpUEHTUPYETCST B BOMpPOCAX, KAcArOIUXCS (PU3MUECKON MPHUPOIBI
CBOMCTB METaJIOB, ux CILIaBOB, JIUAJIEKTPUKOB u
MOJYNPOBOJIHUKOB, a TaKXE MEXaHW3MOB HW3MEHEHHUS CBOWCTB
METaJUIOB, UX CIUIABOB, JMUAJEKTPUKOB M IOIYINPOBOJHHUKOB IIPH
pa3JIMYHBIX BHEITHUX BO3/ICHCTBHUSIX.

[loHuMaer CyIIHOCTh TEOPETHUYECKUX M SKCHEPUMEHTAIbHBIX
HCCIICIOBAaHUH  (PU3UKO-MEXaHUYECKUX CBOWCTB METAJIOB, WX
CIUIaBOB, JMAJIEKTPUKOB W TOJYNPOBOAHUKOB, B TOM YHUCIE B
YCJIOBHUAX BHEIIHUX BO3JCUCTBHI

Brnageer MuHHMandbHBIM OOLIEM3BECTHBIM HAa0OpPOM HABBIKOB
HCCIICIOBAHUSL BEIIECTBA B KOHJACHCHUPOBAHHOM COCTOSIHUM B
paMKax y3KoCIelMaJIM3UPOBAHHON HANPABICHHOCTH.

«HEYJIOBIICTBOPUTEIILHOY | JIeMOHCTpUpYEeT HE3HAHHE TEOPETUYECKUX TOJOKEHUN (QH3UKH
KOH/ICHCUPOBAaHHOI'O COCTOSIHUS U BO3MOYKHOCTEH NpaKTHYECKOM
peain3anuy UX MpU OOBSICHEHUM SIBJICHMH B MeTajllax, CIUlaBax,
MOJYIIPOBOJIHUKAX U AUIIEKTPUKAX

[IposiBnser HECIIOCOOHOCTh K TEOPETUYECKOMY u
HKCHEPUMEHTAIbHOMY  HCCIEAOBAHUIO  (U3UKO-MEXAaHUYECKHUX
CBOMCTB  METaJlIOB, UX  CIUIaBOB,  JIUAJIEKTPUKOB U
M1OJIyITPOBOJIHUKOB.

He Bnameer  cucreModM ~ METOJOJIOTMYECKUX  IIPUHIUIIOB
ucclieIoBaHMs B (pU3HMKe KOHACHCUPOBAHHOTO COCTOSTHUSL.

5. YuebHo-MeToanueckoe U HHPOPMALMOHHOE 0O0eceyeHue TUCIHILIMHBI

5.1 OcHoBHas iMTEparypa:
1. ITerpoB KO.B. OcHOBBI (pM3HMKK KOHIEHCHPOBAHHOTO COCTOSHUS: [yueb. mocodue] / HO.B.
ITerpos. onronpynusiii: M3aar. lom "Uuremnext”, 2013. 213 c.
2. llnonbckuit 3. B. Atomuas ¢usuka. T. 2. M., Hayxka. 2010.
3. Kutrens Y. Benenue B pusuxy tBepaoro tena. - M. : MenuaCrap, 2006.

5.2 lonosiHUTeIbHAS JIUTEPATYpAa:
1. 3ybapes E.H. PeakimonHnas nuddysus B HaHOpa3MEpHBIX CIOUCTBIX CHCTEMaxX Me-
taut/kpemuunit // YOH, 181, 491-520, 2011.
2. I'anonues A.B. , Kongpatses B.B. [luddysus Bogoposa B HeynopsA0UeHHBIX MeTaIax
u criasax // YOH, 173, 1107-1129, 2003.
3. byuensuukoB B.Jl. , Bacunbe A .H. u 1p. MarautHsle crijiaBel ¢ HaMsAThIO0 (GOpMBI: (pa30BbIe
nepexozab! U (pyHKIMOHaNbHBIE cBoicTBa // Y®H, 176, 900-906, 2006.
4. NoaranoB B.K. CtpykTypsl U a3oBble 1epexoabl B TOHKUX KUJIKOKPUCTAIUTMUECKUX TJICH-
kax // YOH, 175, 779, 2005.
5. beppu P.C. , CmuproB b.M. ®@a30Bble Nepexopl U CONYTCTBYIOIIME SIBJIECHUS B TPOCTBIX
cHCTeMax CB3aHHBIX aToMoB // YOH, 175, 367-411, 2005.
6. [Tonnosa C.B. , bpaxxkun B.B. , ltoxxeBa T.1. CTtpykTypHbIe (pa3oBble IEPEeX0/Ibl B CUIBHO
C)KaToM BellecTBe U CHHTE3 (a3 Bbicokoro Aasnenus // YOH, 178, 1104-1106, 2008.
7. l'antmaxep B.®. , [lonronosnos B.T. KBantossie (ha30Bbie mepexoibl «I10KaTM30BaHHbIE-
JeNI0OKaTn30BaHHbIe AIeKTpoHBYY // YDH, 178, 3-24, 2008.
8. CmupnoB b.M. Knacreps! u ¢azossie nepexoast // YOH, 177, 369-373, 2007.

5.3 UHble HCTOYHHKH:
K pexomennyembim HMHTepHET-pecypcaM MO JaHHOM JUCHMIUIMHE OTHOcATCS WHTepHeT-
pecypchl BEAYIIMX POCCUICKUX U 3apyOEKHBIX JKYpHAJIOB, a TaKKe 00pa3oBaTesbHbIE OPTAIbI
Y CalThl BEAYLIUX POCCUNCKUX YHUBEPCUTETOB.
HNHTepHEeT-pecypChl BENYIIMX POCCUICKHX KYPHAJIOB 110 JaHHOW TEeMaTHKE:



www.journals.ioffe.ni / ftt — «®u3uka TBEPIOTO TETAN
www.iournals.ioffe.ru / ftp — «®u3nka u TeXHHKA OTYITPOBOTHUKOBY
www.journals.ioffe.m / pjtf — «Ilucbma B sxypHaN TeXHHUECKON PU3NKI»
www.iounials.ioffe.nl / itf — «JKypuan rexauueckoii GU3UKN»
www.ietp.ac.rn — XXKOT®d

www.ietpletters.ac.ru — «ITucema B XKOTD»

www.ufn.ru — «¥Ycnexu puzndeckux HayK»

WWWw.nanom.ru — «Poccuiickrue HaHOTEXHOJIOTHI)
www.quant-electron.ru — «kKBanToBas 3JIeKTPOHUKA»
http://impo.imp.uran.ru/fmm/ — «®u3nKa METAILUIOB U METALIOBENCHUEY
WHTepHET-pecypCchl HHOCTPAHHBIX KYPHAIOB

WWWw.aps.org

WWW.Springeropen.com

Wurepuer-nopransl: http://window.edu.ni.: https://elibrarv.ru

6. MaTepuaibHO-TeXHHYECKOe oOecredyeHUue TUCUMILIMHBI, MPOrpaMMHoe obecredyeHue,
npogeccnoHaIbHbIe 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JUis mpoBeaeHHs 3aHATUH 1O JUCHMIIMHE HEOOXOOUMO ClIeAylolllee MaTepuallbHO-
TEXHUYECKOE OOecreyeHne: IOMEUIeHMs] s IPOBEACHUS 3aHATHM  JIEKIMOHHOTO U
CEMMHApCKOro THUIa, I'PYNIOBBIX M HMHIMBHYaJdbHbIX KOHCYJIBTALUMH, TEKYLIEr0 KOHTPOJIS U
IIPOMEXKYTOYHOM aTrTecTalliu, IOMEIIEHUs U1 CAMOCTOSITEIbHON pabOThI.

[TomemieHnst  yKOMIUIEKTOBAaHbl ~ CIELUAIU3UPOBAHHOW MeOelbl0 U TEeXHUYECKHMMHU
cpeacTBaMu OOy4eHMsI, CIyKallMMM JJisl IpeACTaBiIeHHs] y4yeOHON uH(popManuu O0JbIIoi
ayAUTOPUH.

Jnsa  mpoBeneHuss — 3aHATHNH  JIEKOUOHHOTO  THUIA  HCIOJB3YIOTCS  HaAOOpbI
JIEMOHCTPAIIMOHHOTO  00OpyJIOBaHUs, OOECHEeYMBAIOLIME  TEMaTWYeCKUe  HWIUIFOCTpaluu
(mpoekTop, HOYTOYK, 9KpaH/ HHTEPAaKTUBHAS TOCKA).

[Tomemenust Ui caMOCTOSTENbHOM pabOThl OOYYaIOIIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKON C BO3MOJKHOCTBIO MOJKIIIOUEHUS K ceTu «VHTepHeT» u oleclieueHHeM J0CTyla B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

JJIeKTPOHHAasi HH(OPMaLMOHHO-00pa30oBaTeIbHAS Cpeaa
http://moodle.tsutmb.ru
B3aumopeiicTBue mpenojaBaTenss M aclUpaHTa B IPOLECCE OCBOEHUS IUCLUIUIMHBI
OCYIICCTBIIACTCA MoCpcaACTBOM MYJ'II)TI/IMG,I[I/II\/’IHI)IX, TUNICPTCKCTOBLIX, CCTCBBIX,
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTMH, HCHONb3yeMbIX B JJIEKTPOHHONH HH(POPMALMOHHO-
00pa3oBaTeNbHOI cpeie YHUBEPCUTETA.

.JII/IIIBHZ%I/IOHHOC nmporpaMmMHoe¢ od0ecnedyeHue:

OnepanuonHas cucreMa «AabT OOpa3oBaHue»

Onepanuonnas cucrema Microsoft Windows 10 Home

Omneparnmonnas cucrema Microsoft Windows Vista Business Russian

Microsoft Office IIpodeccuonansubiii miroc 2007

Kaspersky Endpoint Security ans 6usneca — Crangaptabeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Adobe Photoshop CS3

NudopmannoHHbie cipaBoYHble CHCTEMBbI H IPog)ecCHOHAJIbHBIE 0a3bl JaHHbIX:
DbC «YHuBepcuTeTcKass OHOIHOTEKA OHIIAHHY http://www.biblioclub.ru
OBbC «KoHCcynbTaHT CTyAeHTa»: MenuiuHa. http://www.studentlibrary.
3npaBooxpanenue, Kommuekr I'ymanuTapHbie HayKu ru
ObC «(IPRSMART» (crapoe Ha3Banue « IPR booksy») | http://iprbookshop.ru



http://www.journals.ioffe.ni/
http://www.iournals.ioffe.ru/
http://www.journals.ioffe.m/
http://www.iounials.ioffe.nl/
http://www.ietp.ac.rn/
http://www.ietpletters.ac.ru/
http://www.ufn.ru/
http://www.nanom.ru/
http://www.quant-electron.ru/
http://impo.imp.uran.ru/fmm/
http://www.aps.org/
http://www.springeropen.com/
http://window.edu.ni/
https://elibrarv.ru/
http://moodle.tsutmb.ru/
http://www.biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://iprbookshop.ru/

OBC «tOpaiit» http://www.urait.ru
CereBast 271€KTpOHHAs1 OMOIMOTEKA Ie1arOrYECKIX https://e.lanbook.com/
BY30B

Hayunas snekrponnas 6ubnunorexka eLIBRARY.RU http://elibrary.ru
['ocynapcTBenHas nH(GOpPMAIIMOHHAS CUCTEMA https://H30.pd
«HanmoHnanpHas 2IeKTpoHHAs OUOIHOTEKA

[pesuaenrckas 6ubanoreka umern b.H. Enxprnmna http://www.prlib.ru
DJeKTpOHHBIN cripaBouHUK «MHPOpMHIO» www.informio.ru
CrpaBounast npaBoBast cuctema «Kouncysnprant [Lmroc» | http://www.consultant.ru
ApPXUB HayYHBIX JKYPHAIIOB 3apyOCKHBIX H31aTEIbCTB https://arch.neicon.ru



http://www.urait.ru/
https://e.lanbook.com/
http://elibrary.ru/
https://нэб.рф/
http://www.prlib.ru/
http://www.informio.ru/
http://www.consultant.ru/
https://arch.neicon.ru/

