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1. HEJIX U 3AJJAYU OCBOEHMUSA JNCHUITJIMHBI

Henu oceoenus oucuunIuHbL.

° dbopMHUpOBaHHE TIPEACTABICHUH O (U3MUYECKOW CYIIHOCTH IPOIECCOB, MPOTEKAO-
[IMX B METaJJIaX, MOJIYIPOBOJIHUKOBBIX, TUAJICKTPUUECKUX, MATHUTHBIX MaTepuaiax u B
CTPYKTypax, CO3JJaHHbIX HA OCHOBE ATUX MATEPHUAJIOB B PA3JIMUHbBIX YCIOBUSX;

° BBIPA0OTKA 3HAHUI M HABBIKOB, HEOOXOIUMBIX I KOJTUYECTBEHHBIX OIICHOK BEIH-
qrHBI YQPEKTOB M XapaKTEPUCTHUECKUX MMAPAMETPOB C YIETOM OCOOCHHOCTEH KPHUCTAJI-
JUYECKON CTPYKTYPHI, SIEKTPOHHOTO U (POHOHHOTO CIIEKTPOB, THUIIA U KOHIICHTPAIINH JIe-
TUPYIOIIUX IIPUMECEH.
3aoauu 0ceoeHUA OUCUUNIUHDL.

o nojy4yeHue (pyHaaMeHTATbHBIX 3HAaHUH U HAaBBIKOB B 00JaCTU (PU3UKU KOHJICHCHPO-
BAaHHOT'O COCTOSIHUS,

o 03HAaKOMJICHHE C METOJMKaMHU HCCIICA0BAHUS (PU3MYECKUX CBOMCTB MAaTEPHAJIOB;

o YMEHHE HCIIOJIb30BAaTh PE3yJbTAaThl HOBBIX J3KCIIEPUMEHTAIBHBIX M TEOPETUUECKUX

I/ICCJ'IG,I[OBaHI/Iﬁ B o0J1acTu (I)I/I?»I/IKI/I TBCPAOro Teja U NOJTYIIPOBOAHHUKOB.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucnuminHa «Pu3rKa KOHICHCHPOBAHHOIO COCTOSHHS BEIICCTBA» SIBISCTCS TUCIIHII-
JIMHOW IO BBIOOPY M OTHOCHUTCSI K YacTH, (GOPMUPYEMON y4acCTHUKaMU 0Opa30BaTEIbHBIX OT-
HOIICHM, broka | AMCIMIUTMH HKJIAa TOArOTOBKH OakanaBpoB 1o Hampasieruro 28.03.02. «Ha-
HOMHIKEHEePHsD».

B paMkax maHHOW AMCHUILIMHBI PACCMATPUBAIOTCS OCHOBBI (DU3MKH TBEPAOIO Tejaa U
O0COOCHHOCTEH MPOTEeKaHUs (PU3HUECKUX MPOIIECCOB B BEIIECTBAX PA3IUYHON HPUPO/IBL.
OcBoeHHUE MUCIUITUIMHBI 0Aa3UPyeTCs Ha 3HAHUSX, MTOJYUYECHHBIX P U3YUCHUH JTUCIUATUIAH
O3HaKOMHTENbHAS TIPAKTHKA
Teopus xonebanwmii
DNEKTPUYECTBO U MarHETU3M
TexHomornueckast (MPOSKTHO-TEXHOJIOTHYECKast) MpPaKTHKa
Konebanus u BOIHEI, ONTHUKA

Jlnst OCBOEHMs NUCLMIUIMHBI CTYIEHT JOJDKEH MMETh CIIEAYIOLIUE «BXOJHBIEY» 3HAHUA,
YMEHUS, HABBIKM U KOMIIETCHIIUU!
e 3HaHME OCHOBHBIX 3aKOHOB 00IIeH (HU3UKY;
e 3HaHue 0a30BBIX MOHATUH U ONpEAEICHUNH MaTEMaTHUECKOTO aHATN3a.
Pe3ynpTaThl OCBOCHMS IUCLMILIMHBI OyAYT HEOOXOIMMBI Ul JalibHEHIero mpoiecca
00y4eHHUs B paMKax MOATAMHOI0 (OpMHUpPOBaAHUS KOMIETEHIIUN MPU U3YYEHHUH CIIEAYIOLUX CIie-
LUAJIbHBIX JUCLUIIINH!
e  MUuKpO- ¥ HAHOZJIEKTPOHUKA

NHTerpaibHas 1 BOJIOKOHHAs ONTUKA

KoHcTpykiinu ruOpuaHBIX HHTEIPAIBHBIX CXEM U MUKPOCOOPOK

MopaenupoBaHue MUKPO- 1 HAHOCUCTEM

CBY nonyrpoBoIHUKOBBIE TPUOOPHI U METOABI ABTOMATU3UPOBAHHOTO KOHTPOJIS dJICK-

TponapamerpoB CBU-mMonynei

e  Ou3nyeckue OCHOBBI TEXHOJIOTHHU MOJIYIPOBOIHUKOBBIX TPHUOOPOB U UHTETPATBHBIX
MHUKPOCXEM

e  OnTO371EKTPOHHBIE YCTPONCTBA

e KoMNo3uIMoHHbIE MaTepHuaisl. MeTamioMaTpuuHble, C TOJIMMEPHON MAaTPHULIEH.
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e (Crarucrudeckas pa,Z[I/IO(l)I/ISI/IKa 1 HAaHOOIITHKAa

e Diuekrpoaunamuka CBY

o TexHOIOrM4eCcKUe CUCTEMbI B HAHOTEXHOJIOTHIX

a TakKe Ui MPOXOXKIEeHUsI Y4eOHOM, MPOU3BOACTBEHHON U NMPEATUIUIOMHON MPAaKTUK, TOCyaap-

CTBEHHOU UTOTOBOU aTTECTAIUU.

3. IEPEYEHb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHUSA 110 JUCHHAII-
JIMHE (MOAYJ10), COOTHECEHHbBIX C IIVTIAHUPYEMbIMU PE3YJIbTA-
TAMHW OCBOEHHSA OBPA3OBATEJIBLHOM NPOT'PAMMBI

Kon n HaumeHnoBanue peaju3sye-
MOH KOMIIETEHIINH

IlepeyeHb MUIAHUPYEMBIX Pe3YJbTATOB 00yUeHHs 110
AUCHHILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATO-
paMu 10CTHKEHUs] KOMIIEeTeHIUIi

[1K-3

WUcnonp3oBanne METOAWK  KOM-
IUICKCHOTO aHajn3a CTPYKTYphl U
(U3NKO-XMMHYECKUX CBONCTB Ha-
HOMATEpPHUAIOB U HAHOCTPYKTYP

3HaTh:

KJIACCHU(PUKALIMIO TBEPIBIX TEJT Ha METAILIBI, TIOTYIIPO-
BOJHHMKH M TUDJICKTPUKU C TOYKH 3PCHHSI 30HHOM Teo-
pUH; OCHOBHBIC YJICKTPUYCCKHUE, MATHUTHBIC U ONTHYE-
CKHE CBOMCTBA TBEPABIX TEJ, MEXaHU3MBbI IIPOTCKAHMS
TOKa; OCOOCHHOCTH 3JICKTPOHHBIX CBOWCTB HEYITOPSIO-
YEHHBIX U aMOP(HBIX MaTePUAJIOB;

METOJUKHA KOMIUIEKCHOTO aHAJIH3a CTPYKTYPHI U
CBOWCTB HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HIIMOHHBIX
MaTepHUaJIoB

VYMeTh:

MOHUMATh (PU3UYECKYIO CYIHOCTh TMPOIECCOB, MPOTE-
KaloUIMX B METajljlaX, MOJIYIPOBOJIHUKOBBIX, TUIJIEKTPHU-
YECKUX, MarHUTHBIX Marepuajiax U B CTPYKTypax, CO3-
JTAHHBIX Ha OCHOBE 3TUX MaTE€PHAJIOB, B TOM YHUCJIE U MIPU
BOSI[CfICTBI/II/I BHCIITHUX HOJ'ICfI U U3MCHCHUHN TCMHCpaTy-
pBl; U3MEpATHh MapaMeTpbl CTPYKTYpbl U CBOMCTBA
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepuaioB

Bnaners:

OTBITOM TPOBEACHUS KOJIMYECTBEHHBIX OIIEHOK BEJIMYHU-
Hbl 3((PEeKTOB M XapaKTEepUCTHUYECKHX IapaMeTpoB C
Y4E€TOM OCOOEHHOCTEH KpUCTAINIMYECKOW CTPYKTYPHI,
AJIEKTPOHHOIO U ()OHOHHOTO CIEKTPOB, THUIA M KOHIIEH-
Tpaluy JETUPYIOUIMX MpUMecel; HaBbIKaMH U3MEpeHus
U aHaJau3a pe3ysIbTaTOB HOBBIX 3KCIEPUMEHTAIBHBIX U
TEOPETUYECKUX HCCIIeI0BaHUN B 00JacTH (U3KUKH TBEP-
JIOTO Tena W TOJYIPOBOJAHHUKOB, K CaMOCTOSTEIbHOMY
BBIOOPY METOJ]a U 00BEKTA UCCIIETOBAHUS

4. OBBEM JUCHUIIJINHbI

4.1. O06beM IMCHMILIMHBI B 3a4eTHBIX eanHunax (scero) — 8 3E
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4.2. Tlo Buaam y4yeOHO# padoThl (B yacax): 288

Konuuecmeo uacos (popma odyuenus — ounas)
Buo yueonoii pabomul 6 m.u. no cemecmpam
Bcezo no nnany 5 5
KonrakTHas paboTa 00y4arommx- 114/114 54/54 60/60
Csl C MpenoJiaBaTesieM
AyIUTOpHBIE 3aHATHUSA:
o Jlekuuu (B T.4. 0 ITpIT)* 38/38 18/18 30/30
® [PAKTHYECKUE M CCMHHAPCKHE 66/66 36/36 30/30
3ansaTus (B T.4. 0 IpIl)*
e J1abopaTtopHbIC pabOTHI, MPaK-
TUKyMBI (B T.4. O TTpIl)*
CamocrosTenbHas pabora 138/138 54/54 84/84
@®opMa TeKylero KOHTpOJIs 3Ha- TectupoBanue TectupoBanue Tectuposa-
HUN ¥ KOHTPOJISI CAMOCTOSITEIb- Brimmonnenue kon- | BeimonHneHnue KoH- HUE
HOM pabOThI: TECTUPOBAHUE, TPOJIBHBIX padOT | TPOIBHBIX paboT Beimonae-
KOHTp.paboTa, KOJUIOKBHYM, pe- HUE KOH-
depar u ap.(He MeHee 2 BHJIOB) TPOJIBHBIX
pabor

Kypcogas pabora - - —
Buasl npoMexxyTouHOM aTTeCTa- 3auer 3auer OK3aMeH
1M (9K3aMeH, 3a4eT) Dk3amen (36) (36)
Bcero 4acoB mo JUCHUAILIAHE 288/288 108/108 180/180

* B cnyuae HeobX00umMocmu UCNONb308AHUs 8 YUeOHOM npoyecce 4acmuyHo/ UCKIIOUUMENbHO
OUCMAHYUOHHBIX 00pA308aMENbHBLIX MEXHONIo2UN 6 mabauye uepes Cileul YKA3bl8aAemcs

Koauvyecmeo 4acoe pCl6OI’I’lbl

OUCTNAHYUOHHOM hopmame ¢ NpUMeHeHUeM INEeKMPOHHO20 00YYEeHUs.
*yacwl IIpll no oucyunaune yxaszvigaromes 6 coomseemcmeuu ¢ VI, 6 cnyuae, eciu oucyuniunou
npeodyCMOMPEHO BbINOJIHEHUe OMOEeNbHLIX dJIeMeHmo8 pabom, c8A3aHHbIX ¢ Oyoyweu npogec-
CUOHALHOU 0esIMEeNbHOCMbIO 00YUAIOWUXCA.

HIIC ¢ obyuarowumucs 011 NpoBedeHUss 3aHAMUL 8

4.3. Copepxxanue nucuMILIMHBI (Moay.as). Pacnpenenenue 4acos mo remam
¥ BUJaM y4eOHOI padoThI:
Buowi yueonvix sanamuii ®opma
Ayoumopnuie 3anamus TeKyl1ero
Y P e¢m.u. | Camo- v
nabo- KOHTPOJIs
npakmu- 3auamus| cmo- .
Ha3zeanue pazoenos pa- 3HAHUM
Bcezo yeckue 6 unme- | amenp-
u mem mop-
ACKYUU BAHAMUR, Pak- | Haa pa-
ceMuna- muenoii | ooma
bl LIS popme
P mol P
Pazoen 1. Ocrnogvl K6AHMOBOU MEXAHUKY
Tema 1. OcHOBHBIE Kon-
IIOCTYJIaThl KBAHTO- 12 5 4 6 TpOJIbHAS
BOoM MexaHuKH. [lya- pabora,
JIM3M SIBJIGHUH MUK- TECTUPO-
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pomupa. /luHamuka BaHHE
OJIHOMEPHBIX KBaH-
TOBBIX CHCTEM
Pasznes 2. JjekTpryeckue CBOMCTBA TBEPABIX TeJl.
Kon-
TPOJIbHAS
Tema 2. DeMeHTHI 17 1 4 4 pabora,
¢busnueckoii cratu- TECTUPO-
CTHKH. BaHUE
Kon-
TPOJIbHAS
Tema 3. Mogenb 18 2 4 4 pabora,
CBOOOJTHBIX JJIEK- TECTUPO-
TPOHOB. BaHUE
Kon-
TpOJbHAsS
20 2 4 6 pabora,
Tewma 4. 3oHHas Teo- TECTUPO-
pUs TBEPJIBIX TEIL. BaHUE
Kon-
TpOJIbHAsS
17 1 4 4 pabora,
Tema 5. Tepmodnek- TECTHPO-
TPUYECKHE SBICHUS. BaHUE
Pa3nes 3. Ctpykrypa u 1edeKThl B KpHCTALIAX.
Kon-
TpOJBHAsS
Tema 6. ['eomerpust 12 2 4 pabora,
COBEpPIICHHBIX KpHU- TECTUPO-
CTaJIJIOB. BaHUE
Kon-
TpOJIbHAS
Tema 7. B3aumoneii- 10 2 2 pabora,
CTBHUE aTOMOB B TECTUPO-
TBEPABIX TeJax. BaHUE
Kon-
TpOJBHAsS
9 1 2 pabora,
Tema 8. ToueuHble TECTUPO-
e EeKTHI. BaHUE
Kon-
Tema 9. Pangnarmon- TpOJbHAS
HbIe 1e(DeKThI U 7 1 2 pa0ora,
ANEKTPONPOBOJI- TECTUPO-
HOCTh METaJIJIOB. BaHUE
Kon-
12 5 4 TpOJBHAsS
Tewma 10. Iucnoka- pabora,
017058 TECTUPO-
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BaHUE
Kon-
TpOJIbHAS
Tema 11. Maxkpo- 10 2 2 6 pabora,
CKOTIMYECKHE JIe- TECTHPO-
(heKTHI. BaHHE
Paznen 4. MexaHnuyeckHe U TelJIOBble CBOICTBAa TBEPABIX Tell.
Kon-
TpOJIbHAS
Tema 12. Yopyrue 12 2 4 6 pabora,
CBOMCTBA TBEPBIX TECTUPO-
TeNl. BaHUE
Kon-
TpOJbHAs
10 2 2 6 pabora,
Tema 13. Ilnactuy- TECTUPO-
HOCTB ¥ TBEPJIOCTb. BaHUE
Kon-
TpOJIbHAS
Tewma 14. Konebanus 16 4 4 8 pabora,
aTOMOB KpHUCTaJTU- TECTHPO-
YECKOM PEIIeTKH. BaHUE
Kon-
TpOJbHAs
Tema 15. TermoBsie 16 4 4 8 pabora,
CBOMCTBA TBEPABIX TECTUPO-
TeNl. BaHUE
Kon-
TpOJBHAsS
10 2 2 6 pabora,
Tema 16. Auddyzus TECTUPO-
B TBEPJBIX TEJAX. BaHUE
Pasnen 5. CBepxnpoBoanmMocTb. MarHuTHble CBOHCTBA TBEPABIX TeJl.
Kon-
TpOJBHAsS
10 2 2 6 pabora,
Tema 17. CpolicTBa TECTUPO-
CBEPXIPOBOJIHUKOB. BaHUE
Kon-
TpOJIbHAS
Tema 18. Teopus 10 2 2 6 pa0ora,
CBEPXIPOBOIHUKOB TECTHPO-
1-ro u 2-ro pona. BaHUE
Kon-
Tema 19. Breicoko- TPOJIbHAS
TeMIepaTypHas 10 2 2 6 pabora,
CBEpXIPOBOU- TECTUPO-
MOCTb. BaHUE
Tema 20. JIua- u na- 10 2 2 6 Kon-

®opma A
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paMaraCTus3Mm. TPOJIbHAaA
pabora,
TECTUPO-
BaHHC
Kon-
TPOJIbHasA
14 4 2 8 pabora,
Tema 21. ®eppo- TECTUPO-
MAar"acTusM. BaHUC
Kon-
Tema 22. Maruuro- TPOJIbHAS
MEXaHUYECKHE SIB- 10 2 2 6 pabora,
JICHUSA U MarHUTHBIC TECTUPO-
PE30HAHCEI. BaHHC
Pasnen 6. OnTuyeckue cBOHCTBA TBEPABIX TeJl.
Kon-
TpOJIbHAsA
8 2 2 4 pabora,
Tewma 23. Ilormnoie- TECTUPO-
HHUE CBCTA. BaHHC
Kon-
TPOJIbHasA
Tema 24. PexomOu- 8 2 2 4 pabora,
HaITMOHHOE MU3JI1y4eC- TECTUPO-
HHUC. BaHUC
UTOI'O: 288 38/38 66/66 138

5. COAEPXXAHHME KYPCA

Pa3nes 1. OcHOBBI KBAHTOBOI MEXaHUKH

Tema 1. OcHOBHBIE NOCTYJIAaThl KBAHTOBOM MeXaHMKH. /lyaqu3M siBJeHUIl MHUKpPOMHUpa.
JAMHaMHKa 0JHOMEPHBIX KBAHTOBBIX CHCTEM.

OcHoBHbIE MOCTyJaThl KBaHTOBOW Teopuu. [IpuHiun cynepnosunuu. J{MCKpeTHbIE CBOMCTBA
BOJIH, BOJIHOBBIE CBONCTBA YacTULl. OnepaTOpHOE MPEACTABIECHNE TUHAMUYECKUX IEPEMEHHBIX B
kBaHTOBOW Teopuu. CrammoHapHoe ypaBHeHue IIpemaunrepa. [lpunHimn HeonpeaeneHHOCTH
I'eiizenOepra. I'pannunble ycinoBust ais ypaBHeHus LllpeaunHrepa yacTuiibl B KBaHTOBOW sIME.
CrniexTp 3Hepruu B KBaHTOBOHU siMe. OTpak€HUE U MPOXOXKIAECHNUE YACTHL] Yepe3 NOTEHLINATIbHbIE
Oapbepsl. TyHHENbHbIN 3P PexT. 'apMoHnYECKHl OCHUILIATOP.

Pa3nes 2. DinekTpuyeckue cBOiCTBAa TBepAbIX TeJl.

Tema 2. JiieMeHTHI (PU3NYECKON CTATUCTUKH.

TepMoauHaAMUYEeCKH CIOCOO OMUCAHUS KOJIJIEKTHBA YacTHIl. TepMoIuHaMUYEeCKHe MOTEeHINa-
JIBI. XUMHAYECKUH moTeHnrai. CTaTHCTUYECKUN CIIOCO0 OIMMCaHNs KOJUIEKTHBA JyacTull. IlonHas
bynkuus pacupeneneHus. ILIOTHOCTD cocTossHUN. BBIpoXkIeHHbIE U HEBBIPOXKICHHBIE KOJUIEK-
TUBBI yacTull. KBaHTOBaHME ()a30BOTr0 MPOCTPAHCTBA U MJIOTHOCTH COCTOSIHUM (DEPMUOHOB.
Kpurepuii HeBbIpOKIE€HHOCTH ra3za cCBOOOJHBIX 3JIEKTPOHOB. Pacnipenenenne Makcsena-
bonbumana. [TonHas ¢pyHKIMS pacnpeieleHHs YaCTHIl HEBBIPOKIEHHOTO 3JIEKTPOHHOTO ra3a.
Pacnpenenenne @epmu-/lupaka. Sueprus @epmu. [lonHas GyHKIMS pacrpeneeHus BBIPOXK-
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JICHHOTO ra3a 3J1eKTpoHOB. OyHKIMA pacipenesieH s Ul BBIPOKIEHHOro ra3a 0030HO0B. Temrie-
parypHas 3aBUcUMOCTb 3Heprun @epmu. CpeqHee 3HAUEHUE SHEPTUN BBIPOXKIEHHOTO 3JIEK-
TPOHHOT'O Ta3a.

Tema 3. Moaesab ¢BOOOIHBIX 3JIEKTPOHOB.

O06o0mIecTBIeHUE YIEKTPOHOB B KpricTaiuie. Kiaccuueckas anekTponHas reopust Ipyne-
JlopenTua. BeiBoa 3akoHa OMa 1 BBIp@KEHUS IS YICIbHOM 3JIEKTPONPOBOAHOCTH. BiusHue
BBIPOXKIECHHOCTH 3JIEKTPOHHOTO T'a3a. 3aBUCUMOCTh MOJIBUKHOCTH JIEKTPOHOB B METAIaX OT
TeMITepaTypbl. JIEKTPONPOBOAHOCTh YUCTHIX METAJLIOB.

JlocTOMHCTBA U HEAOCTATKU MOJICIH CBOOOTHBIX 3JIEKTPOHOB. HEOOX0AMMOCTh ydeTa BIUSHUS
CTPYKTYPHI Ha DJICKTPUYECKHUE CBOWCTBA KPUCTAILJIOB.

Tema 4. 30HHas1 TeOPUS TBEPABIX TeJl.

VYpasnaenwue llpeaunarepa mist kpucramwia. [lonstrue 06 annadaTHuecKoM MPUOIMIKEHIH, BaJICHT-
HOM anmpoKCUMAaIlUY U OJJHOSJIEKTPOHHOM npubmmxenun. CamocoriacoBanHoe mnoe. [lepuo-
JUYHOCTB KpHcTaiuia U GyHKIuHU biioxa. BoaHOBO BEKTOp CBOOOTHOTO 3JIEKTPOHA U DJICKTPOHA
B MIEpUOANYECKOM ToJe kpuctasuia. [louarue o kBazunMmynsce. 30ubl bpumniosna. J{uckper-
HOCTh BOJTHOBBIX BEKTOPOB. DHepreTruueckue 30Hbl. [ToBepxnocts @epmu it CBOOOTHBIX IJIEK-
TPOHOB M JIJIs JIEKTPOHOB B Kpuctauie. Moaens Kponura-Ilennu. Bnusinue crenenu cBsizu
3JIEKTpOHA Ha 3aKoH aucrepcun E(k). Paspemniennsie u 3anpenieHHbIe 30HBL D (heKTUBHAS Mac-
ca snekTpoHa B Kpuctaiuie. [lonsaTue o apipkax. 3anoyiHeHne YHepreTuueckux 30H. [IpoBoanu-
K1, TUDJIEKTPUKH U TIOTYNpoBOHHUKH. [ToBepxHOCTHBIE cocTOsiHUS. Y poBHU Tamma. DHepreTu-
YeCcKHe YPOBHU MPUMECHBIX aTOMOB U J1e(peKkTOB. JIOHOPHI U aKLIEITOPHI. DIEKTPONPOBOTHOCTD
METAJUIMYECKUX CIIaBOB. TeMmnepaTypHast 3aBUCUMOCTh IIPOBOAMMOCTH.

Tema S. TepModJieKTpUYECKHE ABJICHUS.

B3anMOCBsI3b TEIIOBBIX U ANEKTPHUUECKUX MPOIIECCOB.

Bo3HukHOBEHME 10T B IPOBOJAHUKE MPU HAIMYUU TpaaueHTa temneparypbl.  JAuddy3nonusiii
NOTOK, YBJIeUeHHe (POTOHAMHM, POJIb TeMIepaTypHOil 3aBUcUMOCTH 3Heprun Pepmu. AGCOMIOT-
Hast TepModJic. KoHTaKT pazHOpoaHbIX MeTaioB. D¢dekTol 3eedeka, [lenpThe u ToMcoHa.

Pa3nen 3. Ctpykrypa u 1edeKTbl B KpUCTALIAX.

Tema 6. I'eomeTpusi coBepiIeHHBIX KPUCTAJJIOB.

[TonsiTve 0 KpHUCTaIaX, KPUCTAIINIECKON CTPYKTYpE U 2JIEMEHTapHOU Aueiike. [[puMuTuBHEIE
aueiiku. Bexktop TpaHcnsauuu. basuc sueliku. DHepreTuyecKkuii KpUTepuil yCTOMUYMBOCTH CTPYK-
Typbl. [ ekcaronanbpHast INIOTHOYMAKOBaHHAsA CTpyKTypa. IIpocras kyOuueckas ctpykrypa. Ky-
Ounueckas rpaHelleHTPUPOBaHHAs U KyOnueckas 00bEMOIIEHTPUPOBAaHHAs CTPYKTYphl. CTPYKTY-
pbl anmasa, chanepura ZnS. CtpykTypa MeTajuioB. TpaHciasiunoHHas cumMmeTrpus. Kpucramio-
rpaduyueckre CUCTeMbl KOOPAMHAT —CUHIOHUHU. [IpaBuiia kpuctamiorpadguyeckoil yCTaHOBKH.
Pemerku bpagse. Kpucramnorpaguieckne CUMBOIIBI Y3710B, INIOCKOCTEH U NpsAMBbIX. HAEKCHI
Munnepa. Onpenenenye yriioB U MEXIIJIOCKOCTHBIX paccTOsTHUI uepe3 uHjekchl Musuiepa. O0-
patHas perieTka. BekTopsl 00paTHOH perieTku. YTl MeXly BEKTOpaMH 00paTHOM pereTKy.
O0bEM sueiiku npsiMOi 1 00paTHOM perieTku. MeTo bl onpeiesieHus: aTOMHOM CTPYKTYpPbI
TBEP/IBIX TEJ: PEHTIC€HO—, JIEKTPOHO— U HeHTpoHorpadus. O61acTu NPUMEHEHUsT U BO3MOXKHO-
CTH Ka)XJI0TO U3 AU(PPaKIIMOHHBIX METO/I0B.

Tema 7. B3aumojgeiicTBue aTOMOB B TBEPAbIX TeJIaxX.
[Ipupona cuii MexaToMHOro B3aumoneucTsus. [loHATHE O mMOTeHUMANe MOHU3ALUHU, dHEPTUU

CPOJICTBA K AJIEKTPOHY U AJIEKTPOOTPHUIATEIILHOCTH aTOMOB. OCHOBHBIE THUITHI XUMHYECKOU CBSI-
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3U: METAJJIMYECKasl, BaJICHTHas1 U UMOHHadA. lloHATne o monHoctu coenuneHus. Ilonsarue o Ha-
npasiieHHOCTH cBsizei. Cuibl Ban-nep-Baanbca. MonekynspHble kpuctamibl. MexaHu3msbl Auc-
IIEPCHOHHOT0, OPUEHTALMOHHOIO U MHAYKIIMOHHOTO B3aWMOJEHUCTBHA. DHEPIUs KaKIOro BUAA
B3aMMOJECHCTBUS. OHEprusi CBSI3M MOJIEKYJISIpHBIX KpucTauioB. [lotenuman Jlennapaa—
JI>KOHCOHA, CTPYKTypHBbIE CyMMBbl. PaBHOBECHOE pacCTOSHHE W MHUHUMAJIbHASL DHEPTUs B3aUMO-
nerictBud. MonHas cBa3b. [loreHuman B3aummoneinctsus. lloctossHubie Manenynra. ®@opmyna
bopua—IJlanne. Onpenenenne napaMeTpoB MOTEHIMANA U3 U3MEPEHUH CKMMAEMOCTH KpUCTaJl-
na. KoBanenrtnas cBs3pb. [lonsiTue 06 oOMeHHOM B3auMojieiicTBuu. DHeprus cBs3u. Hampasnen-
HOCTh M HACBIIAEMOCTh CBsA3ei. Meramnuueckass cBsi3b. MexaHu3sM (QOpMHUpOBaHUS. DHEprus
CBS3M METAJIMYECKUX KpucTauioB. [loHsaTre o BonopoaHoi cBsi3u. ConocTaBieHUE pa3IMuHbIX
BHJIOB CBSI3U U MX CYNEPIO3ULMS B PEAIBHBIX COCINHEHUSAX.

Tema 8. Toueunbie e eKThl KPUCTAINYECKON pelIeTKH.

[TonsiTHE O TOYECUHBIX, JIMHEHHBIX, TOBEPXHOCTHBIX U 00BEMHBIX Aedekrax. TerioBsle, cTexno-
MeTpuYecKue 1 paauanronubsle 1edektsl. Jedexts! no ortku u no dpeHkernto.

Toveunsle nedeKTsl TEIUIOBOK Mpupoabl. TepMmudeckuii Mexanu3M oOpazoBanus nap dpenkens
u nedpexros Hlortku. TepmoanHaMuueckuil MoAXo0 ] K OMMCAHUI0 KOHLEHTPAIlMU PaBHOBECHBIX
neGeKTOB. YUeT TePMHUECKOW SHTPONUU. JHEPrust 00pa3oBaHus JePEKTOB. DKCIEPUMEHTAIb-
HOE OIlpeJieJIeHNe KOHIEHTpAalluy BaKaHCUH IpU BBICOKHMX TeMmIieparypax. OOpa3oBaHHe BaKkaH-
CHOHHBIX KOMIUIEKCOB. TertoBble 1e(eKThl B OMHAPHBIX COSAMHEHUSIX.

Tema 9. Pagnanuonnsie 1eeKThbI U 3J1eKTPONPOBOTHOCTH METAJLIOB.

Toueunsie panuanuoHHbIe AeheKTh. Y IapHbIM MeXaHu3M oOpa3oBaHus map dpenkens. [lopo-
roBas dHEPrusi cMeueHus. MUHUMAaNbHAsl SHEPrUusl YacTUL M3JYy4YECHUS, CO3JAIOIIEro paaualu-
oHHbIE eeKThl. [ToHATHE O TOAIOPOTrOBEIX MEXaHU3MAaX IeHEPaIluH PAJHAIIMOHHBIX AC(PEKTOB.
[TepBUYHO-CMEIIIEHHBIE ATOMBI M CEYEHUSI X 00pa30BaHMS PA3IMYHBIMHU BHIAMH KOPITYCKYIISIP-
HBIX U3NMyudeHuil. PazButue kackana cmemennii. Kackagnas @ynkuus. Moaens Kunuuna-Iluza u
e€ momudukanuu. OOpazoBaHUEe MEPBUYHO-CMEIICHHBIX ATOMOB IMPY FaMMa-00JTydYeHUH.
Bnusinue pagnanyoHHbIX 1e()eKTOB Ha CONMPOTUBIEHUE MeTa/UIOB. CBSI3b NpUpAIleHus yaeTbHO-
T'0 JIEKTPUUYECKOTO COMPOTUBIICHUSI C KOHIIEHTpatuen nedexton. VccnenoBanus BIustHUS 00-
JyYEHHUsI Ha CONTPOTHUBIICHHE METAJIJIOB MPU HU3KUX Temneparypax. OnpeneneHiue noporoBoi
SHEPTUU CMEIIEHUS aTOMOB TI0 pe3yJIbTaTaM o0JydeHUs] METAIIOB. MoJiesTh HeyCTOWYUBBIX 30H
Y KOHIIEHTpaLMs BaKaHCUW. BiusiHME HACHIIAEMBIX CTOKOB Ha KHHETUKY HAKOIUICHUS] BAKAHCHUI
npu o0yueHur. BiusH1e HeHACHIIIAeMBIX CTOKOB HA KUHETUKY HAKOTUICHHs] BAKaHCHUM TpU 00-
ny4deHuH. BnvsHue TemnepaTypsl 00TydeHHUs M OT)KUra Ha HaKOIJIeHHE N eKTOB U DIIEKTPO-
MIPOBOJHOCTH METAJLIOB.

Tema 10. Iuciokamumn.

[Tonsitue o aucnokanusx. Kpaessie 1 BUHTOBBIE Auciokaiuu. Bektop broprepca. Jlunus gucno-
kanuu. [InotHoCTh mucnokauuit. ¥Y3nsl aucnokanuid. Jumaramusa. CMeleHHble 1 KPUBOJIUHE -
Hble aucinokauuu. Mcrounuku auciokaumii. Teopernueckas MPOYHOCTh METAJUIOB Ha CJIBUT.
JIBr>KeHrEe AUCIOKALMI U ITACTUHYHOCTh. MEeXaHU3Mbl JBMKEHUS JUCIOKAIIMN — MEepEenoi3aHue
U ckoJibxkeHue. Mexanusm @panka — Pupa. [lone HanpsbkeHud TUcIoKaluyd. DHEPrus AUCIOKa-
LHH.

Tema 11 Maxkpockonnuyeckue aegeKThbl.

Jedextbl ynakoBku U rpaHuibl 3epeH. [lopsl B kpuctamiax. Ilepechlmenne KpucTalInuecKon
pemieTku BakaHcusiMu. [{uddy3nonnasi mnopuctocts. 3apokIeHUE U pa3BUTHE TIOP.
Makpockonuueckre JeeKTbl MOBEPXHOCTH TBepAbIX Tel. «KpyTble» U «monorue» aedeKThl.
MexaHu3Mbl Crila)XKHUBaHUSI TOBEPXHOCTH. MexaHU3M BSA3KOro TedeHus. MexaHusM oObeMHOMN
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nuddys3uu. [oBepxaoctHas nuddysus. [lepeHoc BemecTBa yepes ra3oByio ¢azy. CriaxuBaHue
«IONOTHX» 1e(hEeKTOB.

Pa3nen 4. Mexanu4veckue U TeIJIOBbIe CBOMCTBA TBEP/BIX TeJl.

Tema 12. Ynpyrue cBoiicTBa TBepAbIX Tel.

[Tonstue o nedhopmanuu u HanpsokeHUU. VIcTUHHBIE U yCIOBHbBIE AeopMalii U HAPSDKEHUS.
Hampsokenus cxxatusi /pactsokenus/ u casura. OmHoocHas nedopMaiivs. TeH30p HapsHKCHHI.
Hedopmanuu cxxatus u cipura. Onrcanue o0bEMHOM JedopManuu.

Huarpamma nedopmanuu. Ynpyrocts. 3akoH ['yka s pacTshkeHUs W Ui caBura. Momyinb
Onra u monyne casura. Koadgdunuent [lyaccona. O6001eHHbIN 3aKk0H ['yKa 11 M30TPOIHOK
cpensl. O00OIICHHBIH 3aK0H ['yKa JiJIsl aHU30TPOIHEIX CPE/I.

Tema 13. [11aCTUYHOCTH U TBEPAOCTh.

[Tnactuyeckas nedopmanusa. CKONbKEHUE U TBOMHUKOBaHHE. SIBIEHUE YIPOYHEHUs /HAKIET/ .
OTapix ¥ pekpucTaiu3anus. JuciokanonHas Teopust MIaCTUYHOCTH.

XpyIKkoe u IuiacTu4eckoe paspylieHue. TeopeTrnueckas OIeHKa MPOYHOCTH TBEPIBIX Tel. Mo-
nenb Mukpotpenive ['puddurca. Moaenn 3aposkaeHIs MEKPOTPEIIUH.

BpeMenHast npoYHOCTh TBEP/IbIX T€Jl. 3aBUCUMOCTh BPEMEHHOM MPOYHOCTHU

OT HAMPSDKEHUS U TEMIIEPaTyphl. 3aBUCUMOCTh SHEPTUU aKTUBAIIMHU OT HAIIPSKCHUSI.

Tema 14. KoJsie0aHusi aTOMOB KPHCTANJINYECKON pelIeTKH.

["apmonnueckuii ocuusuATop. BosHel B ynpyroii cpene. ®a3oBas u rpynnoBas CKOpOCTb BOJIH.
OnHOMeEpHBIE KOIeOaHUsI OJJHOPOAHOM CTPYHBI. YTIPYTHe BOJHBI B TPEXMEPHOU CIUIONIHOM Cpe-
Ie.

Konebanust oqHOpOIHOM 1eoYKy aToMoB. JlucnepcruonHble cooTHomeHusd. da3oBas U rpynmo-
Basi CKOPOCTH BOJIH B aTOMHOM IenoYKe. JIMCKPETHOCTh 3HAYEHHUI BOIHOBOIO 4yucia. HopmManb-
HbIE KOOPAUHATHI U CYNEPNO3ULUS FTAPMOHUYECKUX OCLHUILIATOPOB.

Konebanus ogHomMepHO# 1enoyku ¢ 6asucom. Onrudeckas U aKyCTHYECKasi BETBU JUCIIEPCUOH-
HBIX KpUBBIX. O0JIacTh 3alpeieHHbIX YacToT.

CriekTp HOpMaJbHBIX KOJIeOaHUH TpeXMepHOU peleTkH. JJucnepcuoHHble KpUBbIE /ISl PELIETOK
¢ Oaszucom. [ImoTHOCTH HOpManbHBIX Konebanuil. Yactora u temneparypa /Jlebas. Ilonstue o
(doHOHAX, UX CBOICTBaA U XapakTepucTuku. Cratuctuka bose — DitHiuTeiHA.

Tema 15. TennoBble CBOMCTBA TBEPABIX TeJl.

TennoemkocTh TBepAbIX Ten. 3akoH rononra — [ltu. Teopus temmoemkocTu DifHIITEHHA. Xa-
pakTepucTUyeckas Temmeparypa OWHiTeiHa. Teopus Teroemkoctu [lebas. TemnoeMKoCTh
AJIEKTPOHHOTO Ta3a B METaJIaX.

TemioBoe pacuiMpeHre TBEPAbIX Tel. YUeT aHrapMOHUYHOCTU KoneOanuil. Koaddunuent ren-
JIOBOT'O PaCIIUPEHHUS TEN.

TennonpoBoAHOCTh TBEPABIX TeN. 3akoH Dypbe WISl U30TPOMHBIX U AHU3OTPOMHBIX TBEPIBIX
Ten. Pemerounast TermmonpoBoHOCTh. POk aHTapMOHHYHOCTH KOJIEOaHUN. 3aBUCUMOCTH KO3 (-
buIueHTa pemeToYHOl TEIUIOMPOBOIHOCTH OT TeMIepaTyphl. TermIonpoBOJHOCTh METAJUIOB.
VYuer BKJIaga CBOOOIHBIX AJIEKTPOHOB. 3akoH Bunemana — ®@panna. Teopus dpyne - JlopenTia.
Teopust 3ommepdenbaa. 3aBUCUMOCTh dJIEKTPOHHON TETIONPOBOJAHOCTH OT TemmepaTypsl. Co-
MOCTaBJICHUE TEMJIONPOBOJHOCTH AUIIEKTPUKOB U METAIIJIOB.

Tema 16. Inddy3us B TBepaAbIX TeEJIAX.
Juddy3noHHbIe Mpolecch — ABMKEHHE BaKaHCUN /IBIPOK/ M IBUKEHHE aTOMOB B MEXKaTOMHOM
npoctpanctBe. Teopust muddysun @penkens. TemmnepaTypHas 3aBUCHUMOCTh Kod(duuueHTta
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nuddy3un. 1-i u 2-i 3akonsl Duka.
Juddy3us u3 NOCTOSHHOTO TOBEPXHOCTHOTO UCTOUYHUKA. [ dy3ust U3 orpaHUYEHHOTO I10-
BEPXHOCTHOT'O HCTOYHHUKA.

Pa3nes 5. CBepxnpoBoaumMocTb. MarHuTHbIe CBOMCTBA TBEPABIX TeJl.

Tema 17. CBoiicTBa CBepXIIPOBOTHUKOB.

[ToHsiTHE O CBEPXIIPOBOAUMOCTH. DIEKTPUUECKOE COPOTUBIICHHE CBEPXIPOBOAHUKOB. D ekt
Meiiccuepa-Oxcendenbaa. Kpurnueckoe MarautHoe nojie. CBepXIpOBOIHUKH MIEPBOTO U BTO-
poro pona. ®a3el Meiiccuepa u Lllyonukosa. M3oTonndyeckuii 3QeKT B CBEPXIPOBOJHUKAX.
TemnoeMKOCTh CBEpXIPOBOIHUKOB. [lornomnienne u3mydyeHus: CBEpXIpoBOAHUKAMH.

Tema 18. Teopusi cBepXnpoBogHUKOB 1-10 1 2-T0 poja.

TepmonnHamMuueckoe 00bsICHEHNE CKauKa TEINIOEMKOCTH B CBEPXIIPOBOIHMKAX |-r0 poja.
JByx>kunkoctHast moziens I'oprepa nu Kazumupa. TemneparypHast 3aBUCUMOCTb KOHLEHTPALIMHU
CBEPXIPOBOSIIUX HOCUTEJICH. DIEKTPOMArHUTHBIE CBOMCTBA CBEPXIIPOBOIHUKOB. Teopust
JlonnonoB. 'myOrHa MPOHUKHOBEHHSI MOJISI B CBEPXMPOBOIHUK. [loHATHE O HETOKaIBHOM Teo-
puu [Tunmapaa. CBEpXIPOBOIHUKH BTOPOTO POJia B MATHUTHBIX MoJisix. Teopust ['mH30ypra-
Jlangay. Bo3HUKHOBEHME CMEILIAHHBIX COCTOSIHUMI. SIBIeHre NMMHHUHTA. [IpuTsxkeHue 351eKTpo-
HOB 32 CUET X B3aUMOJICHCTBUSA ¢ pemeTkoit — cuibl Opennxa. Kyneposckue mapel. OnieHka
pa3mepoB napsl. Teopus bapauna-Kynepa-1lpuddepa. BosHukHOBeHNE SHEPreTHUECKOMN IETH.
KBanToBanue MarHuTHOTO 1moToka. CTanMoHapHbIN 1 HecTaroHapHbd 3 dexTsr [xo3zedcona.

Tema 19. BricokoTeMInepaTypHasi CBepXIMPOBOAUMOCTb.
BeicokoTeMnepaTypHas CBEpXIPOBOJUMOCTb.

Tema 20. Ina- u napaMarHeTusM.

MarunutHoe nosie B Bemectse. Knaccudukanust marueruxos. [lpupona nuamarnerusma. [lapa-
MarHeTusM. Oynkuus JlaHkeBeHa. Y4eT NpoCcTpaHCTBEHHOIO KBaHTOBaHUs. 3akoH Kropu st
IapaMarHeTUKOB. MarHuTHbIE CBOMCTBA 3JIEKTPOHHOIO rasa. [lonydeHne HU3KHUX TeMneparyp
METOJIOM aauabaTUYeCKOT0 pa3MarHUYMBaHMsI TApaMarHeTHKOB.

Tema 21. ®eppomMarHeTusm.

CnuHoBas npupona ¢peppomarnetusma. OnbITel DiiHIITEHHA 1 Ae-1"aa3a u onbiT bapuerTra. Mo-
nexyisipHoe nose Belicca. 3akon Kropu-Belicca. O6MeHnHOoe B3anMoieiicTBre U (peppomarte-
Tu3M. JloMeHHas cTpykTypa ¢peppomarieTukoB. Kpusas HamarauuuBanust. [letns ructepesuca.
AHTHQEeppOMarHeTn3m U GeppruMarHeTu3M.

Tema 22. MarHuToMexaHn4yecKue siBJ1eHUsI U MATHUTHbIE Pe30HAHCHI.

[Ipupoaa saepHOro MAarHUTHOTO PE30HAHCA. XapAKTEPUCTUKA JTMHUM NOTJIOIMEHHS. XUMHUYe-
ckuii casur. Cnsur Haiita. [Ipumenenue SAIMP nns uccnenoBanus MeTanioB. DJIEKTPOHHBIN Ma-
paMarHUTHBIN PE30HAHC U ero npuMeHeHne. GeppoMarHuTHEIN pe3oHaHc. Bzaumoaeiicteue
CBETa C TBEpAbIMU TesaMu. KOMIIEKCHBIH NTOKa3aTenb NpeIoMIICHUS.

Pa3nen 6. OnTHyecKkue CBOCTBA TBEPABIX TeJI.

Tema 23. Iloruomenne cBera.

Mexanu3mbl iorsomienus ceeta. CoOCTBEHHOE MOTJIONIEHHE. DKCUTOHHOE Toromenue. [1o-
TJIONIeHHEe CBOOOAHBIMU HOcUTEsIME. [IpMecHOe 1 perieTouHoe MOTJIOIIEeHNE.
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Tema 24. PekoMOMHAIMOHHOE U3 TyYeHHE.

PexomOunanmonnoe u3inydenne. OCHOBHBIE MEXaHU3MbI peKOMOUHAIK. MeX30HHAST PEKOMOH-
Hanus. PexkomOuHamms yepes Jokaau3oBaHHbie ypoBHH. Mogenb Xosra-llloknu-Puna. Bpems
JKU3HU HEPABHOBECHBIX HOcUTENeH. Paguanmonteie 1eeKThl U Bpems ku3Hu. OJHOPOTHOE
pacnpenenenue nedekrop. Kmacrepsr nedpexros. Moaens ['occuka. Moaens MupoHnoBa. Dkcu-
TOHHAsl PEKOMOWHAIIHSL.

6. TEMBI IPAKTUUECKHNX U CEMUHAPCKHUX 3AHATHI

Pa3zgen 1. OcHOBBLI KBAHTOBOM MEeXaHHKH

Tema 1. OcHOBHBIE NOCTYJIAThl KBAHTOBOW MeXaHWKH. Jlyanu3m siBJeHHIl MHUKpOMHUpA.
JIMHAMHKa 0OJHOMEPHbIX KBAHTOBBIX CHCTEM.

3ansarus 1-2

®dopma npoBENECHUS — CEMHUHAP.

Bompocel no teme: JlMCKpeTHbIE CBOWCTBA BOJIH, BOJHOBBIE CBOMCTBa yacTul. CTaloHapHOE
ypaBHenue Ilpeaunrepa. Ilpunnun nHeonpenenennoctu I'eiizendepra. I'pannynble yciaoBus IS
ypaBHeHus llpenuHrepa yacTuiisl B KBaHTOBOM sime. CIIeKTp 3HEpruu B KBaHTOBOM sime. OTpa-
KEHHE U MTPOX0XKIEHHE YacTHUl] uepe3 NoTeHIHaIbHbIe Oapbephl. Pemenue 3aay.

Pa3nes 2. DinekTpuyeckue cBoiicTBa TBepAbIX TeJl.

Tema 2. JneMeHTHI (PU3NYECKOIN CTATHCTHKH.

3ansaTus 3-4

®dopma npoBENECHUS — CEMHUHAP.

Bompocsl o teme: TepMmoanHaMHuYecKHe NOTEHIUANbI. XUMUUYECKUN oTeHunai. Cratuctuye-
CKHUH c11oco0 onMcaHus KojulekTuBa yacTull. [lonHas ¢pynkuus pacnpenenenus. [InoTHocts co-
CTOSIHUN. BbIpoXK/IeHHBIE U HEBBIPOKIECHHBIE KOJJIEKTUBBI yacTHll. KBaHTOBaHUE (ha3oBOrO Mnpo-
CTPAHCTBA U INIOTHOCTh COCTOSIHUH (pepMroHOB. Kputepuii HeBBIPOXKIEHHOCTH r'a3a CBOOOIHBIX
anekTpoHoB. Pacnpenenenne Makcpemna-bonbumana. [Tonnas pyHKIus pacnpeneneHus YacTHI
HEBBIPOKJIEHHOTO 3JIEKTPOHHOrO ra3a. Pacnpenenenne ®epmu-upaka. Sueprus @epmu. Ilon-
Hast QYHKIIUS pacipeieleHHs BBIPOXKACHHOTO Ta3a 31eKTpoHOB. DYHKIUS pacnpeleneHust s
BBIPOKIEHHOTO Tra3a 6030HOB. TeMmneparypHas 3aBucuMocTh 3Hepruu depmu. CpeaHee 3Haue-
HUE HEPTUU BBIPOXKJIEHHOTO 3JIEKTPOHHOTO rasa. Pemenue 3anau.

Tema 3. Moge/ib cBOOOIHBIX JIEKTPOHOB.

3ansaTus 5-6

dopma NMpoBEACHUSA — CEMHUHAP.

Bomnpocs! o reme: O60011ecTBIEHHE 3IEKTPOHOB B KpucTajuie. Kitaccuueckas 3JeKTpoHHas
teopus dpyne-Jlopentua. BeiBog 3akona OMa v BeIpaXKEHUS IS YACIbHON AJIEKTPOIPOBOIHO-
cTH. BinsiHME BBIPOXKIEHHOCTH AJIEKTPOHHOI'O T'a3a. 3aBUCUMOCTD ITOJIBUKHOCTH 3JIEKTPOHOB B
MeTalljlaX OT TeMIEPATypbl. DJIEKTPONPOBOIHOCTh YUCTHIX METAJIIOB.

JlocTOMHCTBA U HETOCTATKU MOJEIH CBOOOIHBIX 3JeKTPOHOB. HeoOX0qMMOCTh yueTa BIUSHUS
CTPYKTYpBbI Ha AJIEKTPUUYECKHE CBOMCTBA KpUCTAIIOB. Pemenue 3aaay.

Tema 4. 3oHHas Teopus TBePAbIX TeJl.

3ansaTus 7-8

dopma MpoBEAECHUS — CEMHUHAP.

Bonpocs! no reme: Ypasuenue Illpeaunrepa mis kpucramia. [lonstue 06 aguadbaTuyeckoM
NpUOJIMKEHNH, BAJIEGHTHOM allllPpOKCUMALIUK U OJJHORJIEKTPOHHOM Mpubamxkennu. Camocoriaco-
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BaHHoe noue. [lepuoanunocts kpuctaa u Gpynkuuu bioxa. BonmHoBoii BEeKTOp cBOOOHOTO
AJIEKTPOHA U JIEKTPOHA B IEPUOJNYECKOM ToJie KpucTaiuia. [Tonstue o kBazunmIlyibce. 30Hbl
bpuimiosna. JIuCKpeTHOCTh BOJTHOBBIX BEKTOPOB. DHepreTuyeckue 30Hbl. [loBepxnocte @epmu
JUIs CBOOOTHBIX 3JIEKTPOHOB U JJIsl JIEKTPOHOB B Kpuctaiuie. Moaens Kponura-Ilennu. Brus-
HUE CTETICHU CBS3M AJIEKTpOHA Ha 3aKkoH aucnepcuu E(k). Pasperiennslie u 3anpenieHHbIe 30HbI.
D¢ dexTruBHAsS Macca 37eKTpoHa B KpucTaiie. [lonarue o apipkax. 3amoiHeHHe YHEPTeTHIECKUX
30H. [IpOBOJTHMKY, TUATIEKTPUKH U MOITYITPOBOIHUKU. [ [0BEpXHOCTHBIE COCTOSIHUSA. Y POBHU
Tamma. DHEepreTuueckrue ypoBHU MPUMECHBIX aTOMOB U J1e(heKTOB. JIOHOPHI U aKIETITOPHI.
DJIEKTPONPOBOIHOCTh METAINIMYECKUX CILIABOB. TemmneparypHasi 3aBUCUMOCTb IIPOBOJUMOCTH.
Pewenne 3anau.

Tema S. TepModJieKTpUYECKHE ABJICHUS.

3ansaTusa 9-10

dopma pOBEICHHS — CEMUHAP.

Bonpocsl o Teme: B3anMOCBS3b TEITOBBIX U 3JIEKTPUUECKUX MPOIIECCOB.

Bo3HnukHOBEeHHE 1O B TIPOBOJHUKE MPH HAJTMYUH rpaguenTa Temreparypsl.  JAnddy3snonnsiii
MOTOK, yBieuyeHHe (HOTOHAMH, POJIb TeMIIepaTypHOi 3aBUCUMOCTH 3Heprun depmu. AbGcomoT-
Hast TepModJic. KoHTakT pazHOpoaHBIX MeTauioB. DddekThl 3ecdeka, [lenpThe 1 TomMcoHa. Pe-
HICHHE 3a]1a4.

Pa3nen 3. Ctpykrypa u a1edeKkTbl B KpUCTALIAX.

Tema 6. I'eomeTpHsi COBEPIIEHHBIX KPHCTAJJIOB.

3ansarus 11-12

®dopma npoBEIECHUS — CEMHUHAP.

Bomnpocsl o Teme: [loHsiTHE 0 KpUCTaUIaX, KPUCTAUIMYECKON CTPYKTYPE U AIIEMEHTAPHOU
aueiike. [IpumMuTuBHbIE sueiiku. Bektop TpaHcisanuu. bazuc syeiiku. DHEpreTHUeCKUid KpuTe-
pUii yCTOWYMBOCTH CTPYKTYpBI. I eKcaroHanbpHast INIOTHOYIIAKOBaHHas CTpyKTypa. [Ipocras ky-
6uueckas cTpykTypa. Kybuueckas rpaHelieHTpUpOBaHHas U KyOudeckas 00bEMOIIEHTPUPOBAH-
Hast CTPYKTYphl. CTPYKTYpHI anMasa, chanepura ZnS. CTpykTypa MeTauioB. TpaHCISIMOHHAS
cummetpus. Kpucrannorpapuueckne cucteMsl KOOpiuHaT —CMHIroHuu. [IpaBuia kpucrasmio-
rpaduueckoil ycranoBku. Pemetku bpase. Kpucramnorpapuueckue ciMBOJIbI y3J10B, MJIOCKO-
creil u npsameIx. MHaexcsl Musutepa. OnpeneneHue yrioB U MEKIUIOCKOCTHBIX PACCTOSHUN Ye-
pe3 unaexcel Mumiepa. O6patHas penierka. BekTopsl 00paTHON pemeTky. YTIbl MeX1y BEKTO-
pamu oOpatHO# perieTku. O0BEM ssuelku MpsiMOi U 00paTHOM pemeTkr. MeTo bl onpeieneHus
ATOMHOM CTPYKTYPBI TBEPABIX TEJ: PEHTI€HO—, MJIEKTPOHO— U HeUTpoHorpadus. Odmactu npu-
MEHEHHUS ¥ BO3MOXKHOCTHU KaXJI0T0 U3 AU(PPAKIIUOHHBIX MeTO/10B. Perienue 3aiay.

Tema 7. B3aumoaeiicrBue aroMOB B TBEPAbIX TeJ1axX.

3ausrue 13

dopma NpoBEACHUSA — CEMUHAP.

Bompocsr o teme: Ilpupona cunm mexxatoMHOro B3aumonenctsus. IloHsaTre o moreHnuane muo-
HU3aLUHU, JHEPTHH CPOJICTBA K JIEKTPOHY M 3JIEKTPOOTPULIATEIBHOCTH aTOMOB. OCHOBHBIE THIIBI
XUMHYECKON CBSI3M: METAJUINYECKAsl, BaJ€HTHAas U MOHHasA. [IoHATHE O MOHHOCTH COEJUHEHMS.
[TonsiTue 0 HanpaBineHHOCTH cBsizel. Cuibl Ban-nep-Baansca. MonekyinsipHble kpuctamisl. Me-
XaHU3MBI JUCHEPCHOHHOTO, OPUEHTAIMOHHOTO W HMHAYKIIMOHHOI'O B3aMMOJIEHCTBHS. DHEpPrus
Ka)KJ0ro BUJa B3aUMOJIEHCTBUA. DHEPTUsl CBSI3U MOJEKYJApHBIX KpucTawioB. [lotenuuan Jlen-
Hapaa—/[)KOHCOHa, CTPYKTypHbIE CyMMBbI. PaBHOBECHOE pacCTOSSHHE M MUHHUMAJIbHAs SHEPTUs
B3aumoznelicrsus. Monnas cBsa3b. Ilorennuan B3aumozeicteusd. Ilocroaunsie Manenynra. @op-
myna bopua—IJlange. Omnpenenenue mapaMeTpoB MOTEHIMANAa W3 H3MEPEHUH CKUMAEMOCTH
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kpuctamia. KoBasienTHas cBs3b. [loHsTHE 00 0OMEHHOM B3auMOJCHCTBUU. DHEprus cBs3u. Ha-
MPABJIICHHOCTh M HACHIIIAEMOCTh CBs3eil. Mertammudeckas CBsi3b. MexaHW3M (OpPMUPOBAHUS.
OHeprus CBSI3M METAUIMYECKUX KpucTauioB. [loHsitue o BomopoaHoil cBs3u. ComnocTaBiieHHE
Pa3IMYHBIX BUJIOB CBSI3U U UX CYNEPHO3UIUS B peabHBIX COCAMHEHUsIX. Perenue 3aqa4.

Tema 8. Toueunble gedeKTbI KPHCTAIMYECKON PelIeTKH.

3ansaTue 14

dopma pOBEICHHS — CEMUHAP.

Bomnpocsl o Teme: IloHATHE O TOUSUHBIX, JIMHEHHBIX, TIOBEPXHOCTHBIX U 0OBEMHBIX Je(eKTax.
TemnoBele, crexuoMeTpudeckue u paguannonnsie aedekrsl. edexrsr no Hlortku u no ®pen-
KEJIIO.

Toveunsle nedeKTsl TEIUIOBON Mpupoabl. Tepmudecknii MexaHu3M oOpasoBanus nap OpeHkens
u nedpexros Hlortku. TepmoanHaMuueckuil MoAXo ] K OMMCAHUIO KOHLIEHTPAlMU PaBHOBECHBIX
neeKToB. YUeT TepMHUECKOW SHTPONUU. DHeprus oOpa3oBaHus Ae(PeKToB. DKCIEPUMEHTATb-
HOE OIlpeJieJIeHNe KOHIEHTPAalluy BaKaHCUH IPU BBICOKHMX TeMmIieparypax. OOpa3oBaHue BakaH-
CHOHHBIX KOMIUIEKCOB. TerioBblie eeKThl B ONHAPHBIX COeNMHEHMIX. Pemenne 3aqay.

Tema 9. Pagnanuonnsle 1eeKThbI U 3J1eKTPONPOBOIHOCTH METAJLIOB.

3ansaTue 15

dopma pOBEICHHS — CEMUHAP.

Bomnpocel no Teme: ToueuHble pagranoHHble NeQeKThl. Y JapHbIi MEXaHU3M 00pa30oBaHUs ap
O®penkens. [loporosas sHeprus cMmeleHus. MuUHUManbHas SHEPrUus 4YacTULl M3JIYyYEHHS, CO3-
JIAIOILEro pajuanuoHHble nedekTsl. [IoHsaTHe 0 MOANOPOroBBIX MEXaHM3MaxX I'eHepaluy paaua-
IIUOHHBIX JeQeKTOoB. [lepBHUHO-CMEIIEHHBIE aTOMBI U CEYCHHS MX O0pa3OBaHHs Pa3IMYHBIMU
BUJAMU KOPITYCKYJISIpHBIX M3inydeHuil. Pa3Burue kackana cmemenuil. Kackannas ¢pynkuusa. Mo-
nenb Kunumna-IIuza n e€ momudukanuu. OOpa3oBaHHe NEPBUYHO-CMEIIEHHBIX aTOMOB IpPU
raMMa-o0JIy4eHuH.

BnusiHue paguanoHHbIX AeQEKTOB Ha COMPOTHUBIIEHNE METAJUIOB. CBsI3b pUpAIlEHUs y1eIbHO-
r'0 3JIEKTPUYECKOTO COMIPOTHUBIIEHUS ¢ KOHILIEHTpaluel nedextos. MccnenoBanus BIUsHUS 00-
Jy4eHHs Ha COMPOTHUBIIEHNE METAJIOB MTPH HU3KUX TeMIieparypax. OnpeaeneHue noporoBoi
SHEPIUU CMEUICHUs aTOMOB I10 pe3yJIbTaTaM 00JyyeHHs MeTaJUIoB. Moieb HeyCTOWYMBBIX 30H
Y KOHLIEHTpalus BaKaHCUI. BiusHUe HachIIaeMbIX CTOKOB HA KHHETHKY HAKOIUICHHsI BAKAHCHU
npu o0nydyeHuH. BiausiHue HeHachlaeMbIX CTOKOB Ha KWHETHKY HAKOIUICHUs] BaKaHCHM ITpU 00-
ny4yeHuH. BrnusHue TemnepaTypsl 00dy4eHUS M OT)KUra Ha HaKOIJIEHHE Je(EKTOB U 3JIEKTPO-
IIPOBOJHOCTB MeTasuIoB. Pemenue 3anay.

Tema 10. JIucaoxkamuu.

3ansaTusa 16-17

dopma IIpOBEICHHS — CEMUHAP.

Bompocs o teme: Ilonstue o nucnokanusx. Kpaesbie 1 BUHTOBBIE nuciaokannu. Bexkrop brop-
repca. Jluaus nucnokauuu. IInoTHOCTs nucnokauuid. Y3mel gucnokanuil. Junarauus. CmemnieH-
HbI€ U KPUBOJMHEWHBIE TUCIOKauU. VICTOUHMKH nuciokanuid. TeopeTnyeckas MpOYHOCTh Me-
TaJJIOB Ha CABUT. [[BIDKEHHME NMCIOKALMK U INIACTHYHOCTh. MeXaHW3MBbl JIBMKEHUS AUCIOKAIIUi
— MEepenoyi3aHue U CKoibkeHne. Mexannsm @panka — Puna. [losie HanpsskeHUN IHCIIOKAIWH.
DHeprus guciokanuu. Pemenne 3agad.

Tema 11 Makpockonnuyeckue ge¢eKrTsbl.

3ansTue 18

®dopma NpoBEACHUSA — CEMUHAP.

Bonpoce! o teme: JledexTsl ynakoBku u rpaHuilsl 3epeH. [lopel B kpucramiax. Ilepeckimenue
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KPUCTAIIIMYECKON pelieTku BakaHcusMu. J{uddy3rnonHas mopucTocts. 3apok/IeHUE U pa3BUTHE
nop.

Maxkpockonuyeckue ae(eKkTsl MOBEPXHOCTU TBepAbIX Ted. «KpyTeie» U «mosorue» nedexTsl.
MexaHu3Mbl CTIaKUBaHUS MMOBEPXHOCTU. MeXaHU3M BS3KOTO TeyeHHs. MexaHu3sM 00beMHOMU
nuddy3uu. [oBepxaoctHas nuddysus. [lepenoc BemecTBa yepes ra3oByio ¢azy. CriaxuBaHue
«tonoruxy» nedekros. Pemenne 3amad.

Pa3znen 4. Mexann4yeckue H TeIJIOBbIE CBOWCTBA TBEPIbIX TeJl.

Tema 12. Ynpyrue cBoiicTBa TBepAbIX TeJl.

3ansaTusa 19-20

dopma IIpOBEICHHS — CEMUHAP.

Bomnpocs! o teme: [lonsrue o nedopmanuu 1 HanpspkeHUH. VICTUHHBIE M yCIIOBHBIE epopma-
UM W HanpspkeHusi. Hanpsokenust cxatus /pactspkeHus/ u capura. OmgHOOCHas nedopMarms.
Tensop HanpsbkeHuid. Jledpopmannu cxatus u capura. Onucanue o0bEMHON Aedopmarum.
Huarpamma nedopmanuu. Yopyrocts. 3akoH ['yka ans pacTspkeHUs W aisi caura. Monaynb
FOnra u monyns casura. Koadduuuent Ilyaccona. O600mienHslit 3akoH ['yka 11 M30TponHOM
cpenpl. O0001IeHHbIH 3aK0H ['yKa 1151 aHM30TpOoNHbIX cpel. Pemenue 3anay.

Tema 13. [11aCTUYHOCTH U TBEPAOCTh.

3ansarue 21

dopma pOBEICHHS — CEMUHAP.

Bonpocsr o Teme: Ilnactudeckas aedopmarus. CkoibKeHHE U TBOMHUKOBaHUE. SIBIEHUE yII-
pounenus /Hakien/. OTOBIX ¥ peKpUcTAIUIH3aus. J[uciokannoHHas TeOpus MIACTUYHOCTH.
Xpynkoe U miacTu4eckoe paspyuieHue. TeopeTuueckas OLEHKA MPOYHOCTU TBEPABIX Teld. Mo-
nens MukpoTpemut ['puddurca. Monenu 3apoxk1eHUss MUKPOTPEITIH.

BpeMenHast npoYHOCTh TBEPBIX T€J. 3aBUCUMOCTh BPEMEHHOW MPOYHOCTH

OT HANPSHKEHUS] U TeMITepaTypbl. 3aBUCUMOCTh SHEPIHHM aKTUBAIIMU OT HampsbKeHus. Pemienue
3a/1au.

Tema 14. KoJsie0aHusi aTOMOB KPHCTANIHYECKON PELICTKH.

3ansaTus 22-23

®dopma poBEACHUSA — CEMUHAP.

Bomnpocsl o teme: 'apmonndeckuil ociuusuisitop. Bonsl B ynpyro# cpene. @a3oas u rpynmno-
Basi CKOPOCTb BOJIH.

OnHoMepHbIe KoJIeOaHUsI OTHOPOJAHOM CTPYHBI. YTIpyrue BOJIHBI B TPEXMEPHOM CILJIOIIHON cpe-
ne. KoneGanust ogHOpoaHO#l 1emnodku atomoB. JlucnepcuoHHble cooTHouleHus. Pa3oBas U
IPYIIIOBas CKOPOCTH BOJIH B aTOMHOW IeNOYKe. JIMCKPETHOCTh 3HAYEHUH BOJHOBOIO YHCIIA.
HopmanbHable KOOpAMHATBL U CYTIEPIIO3ULIMS TAPMOHUYECKUX OCLIMIIIATOPOB.

Konebanust omHoMepHO# 1enouku ¢ 6azucoM. OnTudeckas i akyCTHYeCcKasi BETBH JUCTIEPCHOH-
HBIX KpuBbIX. O0nacTh 3anpenieHHbIX 4acToT. CIEeKTp HOPMAaJbHBIX KOJIeOaHMH TpexMepHOU
pemieTku. JlucrnepcroHHbIe KpUBbIE Ui pemeTok ¢ 6azucoMm. [110THOCTh HOpMaIbHBIX KoJebOa-
Huil. Yactota u Temmneparypa [lebas. Ilonstie o poHOHAX, MX CBOHCTBA U XapaKTEPUCTUKH.
Craructuka bo3e — DiiHmrelina. Pemenne 3anay.

Tema 15. TenoBbie CBOMCTBA TBEPABIX TeJl.

3ansrtus 24-25

dopma MpoBEACHUS — CEMHUHAP.

Bompocel no Teme: TemnnoeMkocTs TBEpABIX Tell. 3akoH rononra — IItu. Teopus TemioemkocTu
OliHmTeiiHa. XapakTtepucTuueckas TemrmepaTypa OiHiuTeiiHa. Teopus teruoemkocTtu JleOas.
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TennoeMKoCTh 31eKTPOHHOTO ra3a B MeTaliax.

TennoBoe pacupeHre TBEPABbIX TeN. YUeT aHrapMoHHUYHOCTH KojebOanuii. Koaddunuent Ten-
JIOBOT'O PAaCIIUPEHUS Tel.

TemnonpoBoAHOCTh TBEPABIX Tel. 3akOoH Dypbe NIl U3OTPONHBIX U AHU3O0TPOIHBIX TBEPIBIX
Ten. Pemierounas TemionpoBoIHOCTh. Poiib aHrapMOHUYHOCTH KoJieOaHUH. 3aBUCUMOCTh KO3 (-
¢uIMenTa peneTouHol TEIUIONPOBOJHOCTH OT TeMIepaTyphl. TemonpoBOIHOCTh METAJLIOB.
VYyeT BKi1aia CBOOOIHBIX 2JIEKTPOHOB. 3akoH Bunemana — ®@panna. Teopus dpyzae - JlopenTia.
Teopus 3ommepdenbia. 3aBUCHMOCTD 3JIEKTPOHHOM TEIUIONPOBOIHOCTH OT TemiepaTtypsl. Co-
MOCTaBJICHUE TEIJIONPOBOJHOCTHU AUAJICKTPUKOB U MeTalljIoB. Pemenue 3aaay.

Tema 16. Iuddy3us B TBepAbIX TeJaX.

3ausTue 26

®dopma npoBeACHUS — CEMHUHAP.

Bonpocer mo teme: Auddy3noHHbIe MPOIECCH — IBUKCHUE BaKaHCHU /ABIPOK/ M JBMKEHHE
aTOMOB B Me&XaTOMHOM MpocTtpancTse. Teopus auddysun Openxens. TemnepaTypHas 3aBUCH-
MocTh K03 durmenta quddysun. 1-i u 2-i 3akonsr Ouka.

Juddy3us u3 oOCTOSHHOTO MOBEPXHOCTHOTO UcTOYHMKA. [{uddy3us u3z orpaHMuEeHHOTO Mo-
BEPXHOCTHOTO HCTOYHUKA. Penenune 3amad.

Paszgen 5. CBepxnpoBoaumMocTb. MarHuTHbIEe CBOCTBA TBEPABIX TeJl.

Tema 17. CBoiicTBa CBepXNPOBOJIHUKOB.

3ansaTue 27

dopma pOBEICHHUS — CEMUHAP.

Bonpocel o Teme: IloHsTHE O CBEPXIIPOBOAUMOCTH. DIEKTPUUECKOE COIIPOTUBIEHUE CBEPX-
poBOAHMUKOB. DPdekT Meiiccuepa-Oxcendenbna. Kpurnueckoe maruutHoe nose. CBepXmpo-
BOJIHUKU TepBoro u BToporo pona. ®a3el Meiiccuepa u lllyonukosa. M3oTonndeckuii 3ppexT B
CBEPXIIPOBOJHHUKAX. TEIIOEMKOCTh CBEpXIPOBOIHUKOB. [Toriomienre n3myueHus: cCBEpXIpo-
BOoJHMKamu. Pemenue 3anau.

Tema 18. Teopusi cBepxnpoBoHnkoB 1-ro u 2-ro poaa.

3ansTue 28

®dopma poBEACHUSA — CEMUHAP.

Bompocel o teme: TepmoanHamMuueckoe 0ObSICHEHNE CKauKa TETNIOEMKOCTH B CBEPXITPOBO/I-
Hukax |-ro poxa. JIByx:xkunkoctHas moaens I'oprepa u Kazumupa. TemneparypHasi 3aBUCHMOCTh
KOHIEHTPALlUU CBEPXIIPOBOASIINX HOCUTENEH. DIEKTPOMarHuTHbIE CBOMCTBA CBEPXIPOBOIHU-
koB. Teopust JIongoHoB. ['TyOrHa NPOHUKHOBEHUSI MOJIs1 B CBEPXNPOBOAHUK. [IoHATHE O Heno-
KanpHOM Teopuu Ilunmapaa. CBepXnpoOBOAHUKHN BTOPOIO POJa B MAarHUTHBIX MOJsX. Teopus
['mu36ypra-Jlannay. Bo3HUKHOBEHHE CMEIIAHHBIX COCTOSHUM. SIBnenue nuHHuHTa. [IpuTske-
HUE AJIEKTPOHOB 3a CUET UX B3aMMOJIEHUCTBHS C penieTkol — criibl @penuxa. Kyneposckue napsl.
Onenka pa3mepos napsl. Teopust bapauna-Kynepa-Ilpuddepa. BozuuknoBenue snepreruye-
ckoit menu. KBanToBanne MarHuTHOro notoka. CTallMoOHapHbIN U HeCTallMOHAPHBIA 3P EKThI
JIxo3zedcona. Pemenue 3aau.

Tema 19. BoicokoTemnepaTypHasi CBepXIPOBOIHMOCTb.

3austue 29

®opma NpoBEAEHUS — CEMHUHAP.

Bonpocsl o Teme: BricokoTeMneparypHas cBepXIpoBOIUMOCTh. Pelienue 3anad.

Tema 20. /Iua- u napamMarHeTusm.

dopma A Crpannna 17 u3 30



MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpa3oBanus PO

. N Dopma
VY IbSHOBCKUIH TOCYapCTBEHHBIH YHHBEPCUTET

®-Paboyast mporpamMma AUCLUILIAHBI

3ansaTue 30

dopma IIpOBEICHUS — CEMUHAP.

Bomnpocskl o reme: MarnuTtHoe nose B Bemectse. Knaccugukanus maraetukos. [Ipupona nua-
MarHetusma. [Tapamarnerusm. @ynkuus JIanxxeBeHa. Y4eT IpOCTPaHCTBEHHOIO KBAHTOBAHUS.
3axoH Kropu [ napamarHeTHKoB. MarHuTHbIe CBOMCTBA MIEKTPOHHOTO rasa. [lonydenue Hus-
KHX TeMIepaTyp METOAOM ainabaTH4YecKOro pa3MarHn4MBaHus TapaMarHeTUKoB. Pemenue 3a-
Jad.

Tema 21. @eppomMarteTusm.

3ansrtue 31

®dopma npoBeICHUS — CEMHUHAP.

Bonpocs! o reme: CrnmHoBas npupona ¢peppomaraerusma. OnbITel DiHIITEHHA U 1e-1"aa3a u
onbIT bapuerta. Monekynsapaoe nosie Belicca. 3akon Kropu-Beticca. OOMeHHOE B3anMOIeHCT-
Bue 1 (heppomaraeTusM. JJomeHnHas ctpykrypa peppomaraeTukos. KpuBas HaMmarHuuuBaHMsL.
[Tetns rucrepesuca. AuTH(eppoMarneTusm 1 GpeppumarnetTusM. Perenne 3anad.

Tema 22. MarHuToMexaHH4YeCKHe IBJICHUS 1 MATHUTHbIE Pe30HAHCHI.

3austue 32

dopma NpoBeACHUS — CEMUHAp.

Bomnpocs! o Teme: [Ipupona sipepHOro MarHUTHOTO pe30HaHca. XapaKTepUCTUKA JIMHUM 1O~
riomenus. Xumudeckuit casur. Casur Haiita. [lpumenenne AMP is uccienoBanusi METaLIOB.
DJNEKTPOHHBIN apaMarHUTHBIA PE30HAHC U €ro npuMeHeHne. PeppoMarHuTHbINA PE30HAHC.
B3aumopeiicTBue cBera ¢ TBepAbIMU TeaaMu. KOMILJIEKCHBIN [TOKa3aTelb npeinomiieHus. Peme-
HHUE 3a]a4.

Pa3nes 6. OnTuyeckue cBOMCTBA TBEPABIX TeJI.

Tema 23. Ilorsomenue cBera.

3ansaTue 33

dopma MpoBEACHUSA — CEMHUHAP.

Bonpocs! o Teme: Mexanusmbl nornonieHus cBera. CoOCTBEHHOE MOTIIONEHHE. DKCUTOHHOE
nornomenue. [ornomenne cBo60HEIMI HOcUTEIMU. [IpuMecHOe 1 peneTouHOoe MOTIIOICHHE.
Pemenue 3agad.

Tema 24. PekoMOMHALIMOHHOE M3JIyYeHHeE.

3ansaTue 34

®dopma NpoBENEHUS — CEMHUHAP.

Bompocel o teme: PekoMmOuHarmonHnoe uzinydenne. OCHOBHbIE MEXaHU3Mbl pEKOMOMHALINH.
Mex30HHas pekoMOnHanus. PekoMOuHaIus yepes J0KaaIn30BaHHbIe YpOBHU. Monenb Xoiuia-
[Hoxnu-Puna. Bpemst >ku3Hu HepaBHOBECHBIX HocuTesel. Paguanuonnelie nedekThl 1 Bpems
xu3HU. OgHOpoaHOE pacnpenenenue aedexton. Knacteps! gedexros. Monens ['occuka. Mo-
nens MupoHoBa. DKCUTOHHAS pekoMOuHarus. Permenue 3aqad.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN IPAKTUKYM)

Jannslii Bu pabotsl He peaycmoTpeH YII.
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8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

Jannsiii Bug paboTsl He peaycMoTpeH YII.

9. HEPEYEHDb BOIIPOCOB K 3AYETY

1. Pacnpenenenue MakcBemna-bonbimana. [lonHas GyHKIHS pacnpeaeieHus YacTUIl He-
BBIPOKIEHHOT'O 3JIEKTPOHHOTO Ta3a.

2. Pacmpenenenue @epmu-upaka. Jueprust Gepmu. [lonnas yHKIUS pacnpeaeaeHus
BBIPOKIEHHOTO T'a3a 3JIEKTPOHOB.

3. Kuaccuueckas snexrponHnas reopust pyne-Jlopentiia. BeiBoj 3akona Oma 1 BeIpaKeHHs
JUISL YI€IIBHOM 3JIEKTPOIIPOBOIHOCTH. BiMsiHuE BBIPOXKACHHOCTH 3JIEKTPOHHOIO rasa.

4. 3aBUCHUMOCTb IIOJIBUKHOCTHU JIEKTPOHOB B METAJIJIaX OT TEMIIEPATypbl. DIIEKTPONPOBO-
HOCTb YHCTBIX METAJIJIOB.

5. VYpaeuenue lpenunrepa ais kpuctaiia. [ToasTie 06 aqnadarndeckoM MPUOIMIKCHHH,
BaJICHTHOM amlMpOKCUMAIMHN U OJHORJIEKTPOHHOM MpuOmkeHnn. CaMocoriacoBaHHOE
nosie. [lepuonnynocts kpuctamuia u GpyHkuuu bioxa.

6. BoyHOBOI1 BEKTOpP CBOOOIHOTO 3JIEKTPOHA U SJIEKTPOHA B IEPUOAMYECKOM TOJIE KPH-

craina. [lonsitue o KBa3unMnyJibCe.

3oHubl bpuitosHa. J[uCKpeTHOCTh BOJTHOBBIX BEKTOPOB. DHEPI€TUUECKHUE 30HBI.

[ToBepxHOCTE Depmu IsE CBOOOTHBIX IEKTPOHOB U IS JICKTPOHOB B KPUCTAILIE.

9. Mogenb Kponura-Ilennu. BiusHue ctenenu cBsi3u 3JeKTpoHa Ha 3aK0oH nucnepeun E(k).
Paspemiennslie 1 3anpelieHHbIE 30HBI.

10. Db dexTrBHAsT Macca dnekTpoHa B kpuctasie. [lonstue o apipkax.

11. 3anosniHeHue 3HepreTuyecKux 30H. [IpoBOAHUKY, JUIEKTPUKHU U MOTYIPOBOAHUKH.

12. TloBepxHOCTHBIE COCTOSIHUA. Y poBHU Tamma.

13. DHepreTUYeCcKHe YPOBHU IMPUMECHBIX aTOMOB U JIe(heKTOB. JIOHOPHI M aKIETITOPHI.

14. DnexTponpoBOJHOCTh METAIUIMYECKHUX CIIaBOB. TeMIiepaTypHas 3aBUCUMOCTb IPOBO-
JUMOCTH.

15. Kpucramiorpadguueckue cucteMbl KOOpAUHAT — cMHroHuu. Pemerku bpage.

16. Kpucramiorpaduueckie CHMBOIIBI y3JI0B, TUIOCKOCTEH 1 psMbIX. MHIeKcs Musutepa.

17. O6patHas pemeTrka. BekTopsl 0OpaTHOM pemeTku. YTibl MEXAy BEKTOpaMu OOpaTHOM
pemetku. O0bEM siueiiky IpsIMON U OOPATHOM pEeIIeTKHU.

18. MeTozb! OIpeiesieHusl aTOMHOM CTPYKTYPBI TBEPABIX TEII.

19. IIpupona cuir MeXaTOMHOTO B3aMMOACHCTBHS. [l0TeHIIMan HOHU3AIMH, SHEPTHS CPOJICT-
Ba K IEKTPOHY U 3JIEKTPOOTPULIATEIBHOCTh aTOMOB.

20. OcHOBHBIE THUTTBI XUMUYECKOH CBSI3H: METAJUTMYECKAsl, BAJICHTHAsI 1 MOHHASL.

21. Cunbl Ban-nep-Baanbca. MosekyssipHble KpUCTAJUIBl. DHEPrHsl CBSI3U MOJIEKYJISIPHBIX
kpuctauioB. Ilorenuman Jlennapaa—/[>kOHCOHa, CTPYKTypHbIE CyMMbl. PaBHOBECHOE
paccTosiHuE U1 MMHUMAaJIbHAsl SHEPTHsI B3aUMOJICHCTBUS.

22. Nonnas cBs3b. [loTenmman B3aumoeiicTeus. [locrosaasie Manenynra. @opmyna bop-
Ha—Jlanne. OnpeneneHue napameTpoB MOTEHLMANA U3 U3MEPEHUIN CXKMUMAEMOCTH KpHU-
cTaja.

23. KoBanenrtHas cBs3b. [loHsATHE 00 0OMEHHOM B3auMojieicTBUU. DHeprus cBa3u. Hampas-
JIEHHOCTBH M HACBIIIAEMOCTE CBSI3EH.

24. Metaunueckasi cBsi3b. MexaHu3M (GOpMHUPOBaHUS. DHEPTHsl CBSA3U METAJUIMYECKUX KpU-
CTaJIJIOB.

25. IlonsiTvie 0 BOJOPOJIHOM CBSI3U.

26. ToueuHble, TUHEWHBIE, TOBEPXHOCTHBIE M 00BEMHBIE Ne(eKThl. TerioBbe, CTEXHOMET-

o N
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puueckue U paguannonssle aedextsl. Jedexts! no HlorTku u no @penkento.

27. Toueunble nedeKTHl TEMJIOBOH MPHPOIbL. TepMHUYECKH MeXaHu3M OOpa30BaHUS Iap
Openkensa u gedexroB Hlortku. KoHuenTpanust paBHOBECHBIX Ie(PEKTOB. YUeT TepMHu-
4eCcKOi sHTponHu. JHeprus o0pa3oBaHus 1e(EKTOB.

28. ToueuHble pasuanoHHbIe Ae(eKThl. Y AapHbIH MexaHu3M oOpa3zoBaHus nap PpeHkens.
IToporoBas 3Heprus cmeunieHus. MUHMMaJIbHAs SHEPIUs YaCTULl U3JIy4EHHUs], CO3Jar0LIe-
ro paguannonssle gedexrsl. Monens Kununna-IIuza u e€ Monudukanum.

29. Ilonsitue o auciokanusx. Kpaessie u BuHTOBBIE nuciokanuu. Bekrop broprepca. JIunus
quciokanuu. IIIoTHOCTE nucaoKanui.

30. V3nb1 aucnokanuii. Junatanusa. CMeeHHbIe U KpUBOJIUHEHHBIE TUCIOKany. VIcTouHM-
KM JUCIIOKalui. /[BryKeHNE TUCIOKALNUN U TUNIACTUYHOCTbD.

31. MexaHHU3MBI IBHKCHUS JUCIOKALUN — MEpenoi3aHue U cKoibxkenne. Mexanuzm @panka
— Pupa. Ilosie HanpsikeHU TUCIIOKAMKA. DHEPTUS AUCITOKALIMH.

HEPEYEHbB BOITPOCOB K OK3AMEHY

1. Jedopmanus u HanpsbkeHue. McTuHHbIE M ycloBHbIE JedopManuu U HanpsbkeHus. Ha-
NPSOKEHUS CKATUS /pacTsbkeHust/ U caBura. Ten3op HanpspkeHuid. Jledopmanuu cxatus u
casura. Onucanue o6bEMHON aedopmanuu.

2. Jlmarpamma nedopmarmu. Ypyrocts. 3akoH ['yka aist pacTsokeHus U s casura. Mo-
nynbs FOura u moayns casura. Kosdduuuent [Tyaccona. O600menHsIii 3akoH ['yka.

3. Ilnactmueckast nedopmanusi. CKOJbKEHHE M ABOWHUKOBAaHWE. SIBICHHE YHPOYHEHHS
/nakien/. OTAbIX U peKpucTauIn3anus. JucnokanronHas Teopys MIaCTUYHOCTH.

4. Xpymnkoe M IJIacTHYECKOe paspyuieHue. TeopeTnueckas OLIEHKa NMPOYHOCTU TBEPJBIX
Tes. Moaens Mukpotpens ['puddurca. Moaenu 3apoxkaeHuss MUKPOTPEILUH.

5. Tapmonwnueckwuii ocrmistop. BonHsl B ynpyroii cpene. ®@a3oBasi v rpynmnoBasi CKOPOCTh
BOJIH.

6. OmHoMepHbIe KOeOaHHUsS OJHOPOTHON CTPYHBI. YTIPYTHe BOJHBI B TPEXMEPHOH CILIONI-
HOU cpene.

7. KonebGanus ogHOpPOJHON 1IETIOYKM aTOMOB. JucnepcuoHHble cooTHomieHus. das3oBas u
IPYNIOBasl CKOPOCTH BOJIH B aTOMHOM Lienouke. /[MCKpeTHOCTh 3HaU€HUN BOJHOBOTO
ymcya. HopmasibHble KOOPAWHATHI U CYNEPHO3UIMS TAPMOHUYECKUX OCIIMILISTOPOB.

8. Konebanus ogHomepHO 1enovku ¢ 6azucom. Ontudeckas U aKyCTHUECKas BETBH JIUC-
NEepPCUOHHBIX KpUBBIX. O01aCTh 3aNpelIeHHbIX YacToT.

9. CnexTp HOpPMalbHBIX KOJeOaHUM TpexMepHOH pemeTkd. J{McrepCuoHHbIe KPUBbBIE IS
pemierok ¢ 6a3ucoM. IlnoTHOCTE HOpMaNbHBIX KosnebaHuil. YactoTa u Temneparypa Jle-
6as. IlonsTe o ¢oHOHAX, UX CBoOMcTBa M XapakTepucTuku. Craructuka boze — DiiH-
HITeHa.

10. TertoemMkocTh TBepAbIX Tel. 3akoH [rononra — IItu. Teopus TerioeMKocTH DWHIITEH-
Ha. XapakTepuUCTHYECKasl TeMIlepaTypa DNHIITEHA.

11. Teopus teruioemkocTH [lebasi. TermioeMKoCTh 3J1EKTPOHHOTO ra3a B MeTajlIax.

12. TerutoBOe pacmIMpeHHe TBEPIBIX TeNl. YUeT aHrapMOHUYHOCTH Kosiebanuit. Koadpumu-
€HT TEIJIOBOI'O PACILIUPEHUS TEN.

13. Teopust nudysun Openkens. TemneparypHas 3aBUCUMOCTh K03 dunmerta quddy3um.
1-i1 u 2-i1 3akonbl OuKa.

14. lnddy3ust u3 MOCTOSTHHOTO MOBEPXHOCTHOTO UCTOYHUKA. [{udy3ust u3 orpaHnYEeHHOTO
MIOBEPXHOCTHOI'O UCTOYHHUKA.

15. TloHsATHE O CBEPXNPOBOAUMOCTHU. DIEKTPUUECKOE COMPOTUBICHUE CBEPXITPOBOIHUKOB.
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16.

17.
18.

19.

20.
21.

22.

23.

24,
25.

26.

217.

28.
29.

30.

31.
32.
33.
34.

DddekT Meiiccaepa-Oxcendenpa.

Kputnueckoe MmarautHoe nosie. CBepXIPOBOIHUKH MEPBOTO U BTOPOro poxaa. daswl
Meticcuepa u lllyonnkoBa.

TernnoeMKoCTh CBEPXITPOBOAHUKOB. [loromenne n3nydeHus: CBEPXIpPOBOIHUKAMH.
JIByX>KHJIKOCTHAsI MOJIeNb. TeMneparypHasi 3aBUCUMOCTbh KOHIIEHTPALMK CBEPXITPOBO-
ISAIUX HOCUTEIICH.

DNeKTpOMarHuTHBIE CBOMCTBA CBEPXIPOBOAHUKOB. Teopus JIonmoHoB. [ myOuHa mpo-
HUKHOBEHMUS I0JIS1 B CBEPXIIPOBOJIHUK.

CBepXMnpoBOIHUKH BTOPOTO pojia B MAarHUTHBIX Moiisix. Teopus ['un30ypra-Jlanaay.
[IputskeHre 3IEKTPOHOB 3a CYET UX B3aUMOJECUCTBUS ¢ permieTkoi. KynepoBckue napsl.
OueHka pa3MepoB Mapsl.

Teopus bapauna-Kymnepa-Ilpuddepa. BosnukHoBeHue sneprerudeckoii menu. Ksanro-
BaHHME MArHUTHOI'O ITOTOKA.

CranroHapHbIl 1 HecTanMOHapHBIN 3¢ dexThl [xo3edcona. BeicokoTemnepaTypHas
CBEPXIPOBOJUMOCTb.

MarnuTHoe nosne B BeniectBe. Knaccudukanus marunerukos. [Ipuposa nuamarnerusma.
[Tapamarnetusm. @ynkuus JlanxkeBeHa. Y4eT NpoCTpaHCTBEHHOIO KBAHTOBaHUs. 3aKOH
Kropu mi1s mapamaraeTukoB.

CnunoBas npupoja dpeppomarnetusma. OnbIThl DiiHINTEHA U Ae-1"aa3a u onbiT bapHer-
ta. MonekynspHoe nojue Beiicca. 3akon Kropu-Beiicca.

O6menHoe B3auMojelicTBre U dpeppomMarHeTu3M. AHTHU(GeppoMarHeTusm u peppumarte-
THU3M.

JlomenHas cTpykTypa ¢peppomarneTukoB. Kpusas namaranuuBanus. [letns rucrepesuca.
[Ipupona ssaepHOro MAarHUTHOI'O PE30HAHCA. XapaKTEPUCTUKA JJUHUM NOTJIOMEHUs. X U-
muueckuid cnur. Casur Haitta. [Ipumenenue SAIMP nis uiccnenoBanust MeTauioB.
DNEeKTPOHHBINA MapaMarHUTHBIA PE30HAHC U €ro puMeHeHne. PeppoMarHUTHBIN pe3o-
HaHC.

B3anmopaeiicTBre cBera ¢ TBEpABIMU TenaMu. KOMIIEKCHBIN MOKa3aTeNb MPEIOMIICHUS.
MexaHu3MBbI MOTJIOIICHUS CBETA.

Pexombunarmonnoe uzinydenre. OCHOBHbIE MEXaHU3MbI PEKOMOMHAIIIH.

Me:x3oHHast pekoMOuHaIus. PekoMOnHaMs 4epe3 JT0KaIM30BaHHbIE YPOBHHU.

10. CAMOCTOSATEJIBHASA PABOTA CTYJIEHTOB

®opma 00yueHHs OUHasA

HasBanue pa3ieioB u Bua camocrosiTeibHOM padoThI O6bem | Dopma KOHTPO-
TeM (npopabomka yueonozo mamepua- | B 4acax JIe
na, pewienue 3adau, peghepam, 00K- (nposepka pewe-
a0, KOHmpoJabHaa paboma, noo- Hus 3a0au, pege-
20MOBKA K coaue 3auema, IK3amena pama u op.)
u op.)

Tema 1. OcHOBHEIE TO-
CTyJIaThl KBAHTOBOM Me-

[IpopaboTka yueOHOTO MaTepuaia C
WCTIOJIh30BAaHUEM PECypPCOB yUeOHO-

XaHUKU. JlyanmusMm siBie- | METOAMYECKOro M MH(OPMAIMOHHO- 6 TectupoBanue,
HUN MUKpoMupa. J[nHa- | TO oOecTieueHns TUCIUTUIUHBL; YCTHBIN OIIPOC
MHKa OJJTHOMEPHBIX KBaH- | [IoAroTOBKA K TECTUPOBAHUIO;

TOBBIX CHUCTEM [loaroroBka K claue sK3amMeHa.

Tewma 2. Dnements! pu- | [IpopaboTka yuyeGHOrO Marepuana c 8 TectupoBanue,
3UYECKOM CTATHCTHUKHU. WCIIOJIb30BAHUEM PECYPCOB Yy4eOHO- OTYETHI K
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METOJIMYECKOTO U HWH(POPMAIIMOHHO-
ro odecrevyeHns JUCIUILINHEI;
[ToaroroBka K TECTUPOBAHUIO;
[ToaroroBka oT4eToB K J1aboparop-
HBbIM paboTam

IToaroroBka k cjade sK3aMeHa.

nab.paboram

Tema 3. Monens cBo-
OOJTHBIX 3JICKTPOHOB.

[IpopaboTka y4eOHOTO Marepuana c
HCIIOJIb30BAHUEM PECYpPCOB yueOHO-
METOAMYECKOT0 ¥ MH(POPMALMOHHO-
ro obecrnedyeHus: AUCUUILINHBL;
[ToaroroBka K TECTUPOBAHUIO;
[lonroroBka 0oTYeTOB K J1aboparop-
HBbIM paboTam
[ToaroToBka K caye 9K3aMeHa.

TectupoBanue,
OTYETHI K
nab6.paboram

Tema 4. 3onHas Teopus
TBEPABIX TEJl.

[TpopaboTka y4eOHOTO Marepuaia C
HCIIOJIb30BAHUEM PECYPCOB Yy4eOHO-
METOJIMYECKOT0 U HWH(POPMAIIHOHHO-
ro odecrevYeHus JUCIUILINHEI;
[ToaroroBka K TECTUPOBAHUIO;
[ToaroroBka oT4eToB K J1aboparop-
HBbIM paboTam

IloaroroBka k cjade 3K3aMeHa.

Tectuposanue,
OTYETHI K
na6.paboram

Tema 5. TepmodiiekTpu-
YECKHE SIBJIICHUS.

[TpopaboTka y4eOHOTO Marepuaia C
HCIIOJIb30BAaHUEM PECYPCOB Y4eOHO-
METOJIMYECKOT0 U HWH(POPMAIIHOHHO-
ro o0ecreuYeHus JUCIHUIUINHEI;
[ToaroToBka K TECTUPOBAHUIO;
[ToarotoBka OT4ETOB K J1abopaTop-
HBbIM paboTam
IToaroroBka k caade sK3aMeHa.

Tectuposanue,
OTYETHI K
nab.paboTam

Tewma 6. ['eomerpus co-

BCPIICHHLIX KPUCTAJIJIOB.

[IpopaboTka yyeOHOTrO Marepuaia c
HCIOJIb30BAHUEM PECYpPCOB yueOHO-
METOJIMYECKOTO U MH(POPMAIIMOHHO-
ro o0ecredyeHus: AUCHUIUINHBL
[ToaroToBka K TECTUPOBAHUIO;
ITonroroBka K cade PK3aMeHa.

TectupoBanue,
YCTHBIH OIIPOC

Tema 7. B3zaumonaeicr-
BHE aTOMOB B TBEPJIBIX
Tenax.

[IpopaboTka yyeOHOTrO Marepuaia c
HCIOJIb30BAHUEM PECYpPCOB yueOHO-
METOJIMYECKOTO0 U MHPOPMAIIMOHHO-
ro o0ecredyeHus: AUCHUIUINHBL
[ToaroToBka Kk TECTUPOBAHUIO;
IloaroroBka K ciauye SK3aMeHa.

TectupoBanue,
YCTHBIH OIIPOC

Tema 8. Toueunrle ne-
(EeKTHI.

[IpopaboTka yyeOHOTO MaTepuaia c
UCIIOJIb30BAHUEM PECYPCOB y4eOHO-
METOJIMYECKOTO0 U MHPOPMAIIMOHHO-
ro o0ecredyeHus: AUCHUIUINHBL,
[ToaroroBka K TECTUPOBAHMIO;
ITonroroBka K caue sK3aMeHa.

TectupoBanue,
YCTHBIH OIIPOC

Tema 9. PagnanuoHHbIe

[IpopaboTka yyeOHOro mMarepuaia c

TectupoBanue,
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JeQeKTHI M AIEKTPOIPO-
BOJHOCTH METAJIJIOB.

WCIIOJIb30BAHUEM PECYPCOB Yy4eOHO-
METOAMYECKOTO ¥ MH(POPMAIIMOHHO-
Tro OGGCHC‘IGHI/IH JUCHUIIIINHBI,
[ToaroToBka K TECTUPOBAHUIO;
IToaroroBka K cgade sK3amMeHa.

YCTHBIHA OIIPOC

Tema 10. JIucnokanum.

[IpopaboTka yuyeOHOro Marepuaia c
WCIIOJIb30BAHUEM PECYPCOB Yy4eOHO-
METOAMYECKOT0 ¥ WH(POPMAIIMOHHO-
ro o0ecreYeHus TUCITUTUINHBI,
[TonroToBka K TECTHPOBAHUIO;
[TonroroBka Kk ciaye sK3aMeHa.

TectupoBanue,
YCTHBIHA OIIPOC

Tema 11. Makpockonu-
YecKue 1e(eKThI.

[IpopaboTka yuyeOHOro Marepuana c
WCIIOJIb30BAHUEM PECYPCOB Y4eOHO-
METOMYECKOT0 ¥ WH(POPMAIIMOHHO-
ro o0ecreYeHust TUCITUTUINHBI,
[TonroToBka K TECTHPOBAHUIO;
IToaroroBka Kk cgaye 3K3aMeHa.

Tectuposanue,
YCTHBIA OIIPOC

Tema 12. Ynpyrue cBoi-
CTBA TBEP/BIX TEJL.

[IpopaboTka yyeOHOTO Matepuaa c
WCIIOJIb30BAHUEM PECYPCOB Y4eOHO-
METOAMYECKOT0 ¥ WH(POPMAIIMOHHO-
ro o0ecreYeHust TUCITUTUTNHBI,
[TonroToBka K TECTHPOBAHUIO;
IToaroroBka Kk caye 3K3aMeHa.

Tectuposanue,
YCTHBIA OIIPOC

Tema 13. ITnacTUUHOCTH
Y TBEPAOCTb.

[IpopaboTka yyeOHOTO MaTepuaa c
WCIIOJIb30BAHUEM PECYPCOB Y4eOHO-
METOJIMYECKOTO0 U HH(POPMAIITOHHO-
ro o0ecreYeHust TUCITUTUTNHBI,
[ToaroroBka K TeCTUPOBAHUIO;
IloaroroBka k ciade >K3aMeHa.

TectupoBanue,
YCTHBIA OIIPOC

Tema 14. Konebauus
aTOMOB KpHUCTaJUTHYe-
CKOM PEIIEeTKH.

[IpopaboTka yueOHOTO MaTepHana c
WCIIOJIb30BAHUEM PECYPCOB y4eOHO-
METOJIMYECKOTO0 U HH(POPMAIIMOHHO-
ro o0ecreYeHust TUCITUTUTNHBI,
[ToaroroBka K TeCTUPOBAHUIO;
IToaroroBka Kk caye 3K3aMeHa.

TectupoBanue,
YCTHBIA OIIPOC

Tema 15. TenmoBele
CBOICTBA TBEPJIBIX TEII.

[IpopaboTka yueOHOTO MaTepuana c
WCIIOJIb30BAHUEM PECYPCOB y4eOHO-
METOJIMYECKOTO U HH(POPMAIIMOHHO-
ro o0ecreYeHNs TUCITUTUTAHBI,
[ToaroroBka K TeCTUPOBAHUIO;
IToaroroBka k ciadue sK3aMeHa.

TectupoBanue,
YCTHBIA OIIPOC

Tema 16. duddysus B
TBEPJIBIX TEJax.

[IpopaboTka yueOHOTO Marepuaa c
WCIIOJIb30BAHUEM PECYPCOB Y4IeOHO-
METOJIMYECKOTO U HH(POPMAIIMOHHO-
ro o0ecreYeHNs TUCITUTUTAHBI,
[ToaroroBka K TeCTUPOBAHUIO;
TloaroroBka k ciade >K3aMeHa.

TectupoBanue,
YCTHBIA OIIPOC

Tema 17. CsoiicTBa
CBEPXITPOBOTHUKOB.

[IpopaboTka yyeOHOTO MaTepuaa c
UCIIOJIb30BAHUEM PECYPCOB y4eOHO-

TectupoBanue,
YCTHBIH OIIPOC

®opma A
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METOJIMYECKOTO U HWH(POPMAIIMOHHO-

ro odecrevyeHns JUCIUILINHEI;

[ToaroroBka K TECTUPOBAHUIO;
IloaroroBka k cjade sK3aMeHa.

[IpopaboTka yueOHOTO Marepuana c
HCIIOJIb30BAHUEM PECYPCOB Y4eOHO-
METOJIMYECKOTO U HWH(OPMAIIMOHHO- TectupoBanue,
Tewma 18. Teopus cBepx- | ro oOecrieueHHs TUCIUTUIUHBL; YCTHBIN OIIPOC
MPOBOJIHUKOB 1-r0 1 2- [ToaroroBka K TECTUPOBAHUIO;

ro poja. ITonroroBka K cjaue HK3aMeHa.

[IpopaboTka y4eOHOTO Marepuana c
UCIIOJIb30BAHUEM PECYpPCOB yueOHO-
METOJIMYECKOTO0 U MH(POPMAIIMOHHO- TectupoBanue,
Tema 19. BoicokoTemre- | ro o0ecrneyeHus! AUCIUTLTHHBL, YCTHBIN OMPOC
parypHasi CBEpXIIpOBO- [ToaroroBka K TECTUPOBAHUIO;
JIMMOCTb. IToAroToBKa K caye IK3aMeHa.

[IpopaboTka y4eOHOTO Marepuana c
HCIIOJIb30BAHUEM PECYpPCOB yUeOHO-
METOJIMYCCKOT0 W HH(POPMAIIHOHHO- TectupoBanue,
ro 00eCIeYeHHUs JUCIUTUINHBL, YCTHBIN OIIPOC
Tewma 20. JIua- u napa- [ToaroroBka K TECTUPOBAHHUIO;

MarHeTH3M. [ToaroroBka Kk cade SK3aMeHa.

ITpopaboTka yueOHOro MaTepuaia C
HCIO0JIb30BAHUEM PECYpPCOB yueOHO-
METOAMYECKOTO ¥ WH(POPMAIMOHHO- TectupoBanue,
ro o0ecrnedyeHus: AUCHUIUINHBL YCTHBIH OIIPOC
Tema 21. ®eppomarne- [ToaroroBka K TECTUPOBAHMIO;

TU3M. IToaroroBka K ciaye sK3aMeHa.

[IpopaboTka yuyeOHOTO Matepuana
HCIOJIb30BAHUEM PECYpPCOB yueOHO-
METOJIMYECKOTO U MH(POPMAIIMOHHO- TectupoBanue,
Tema 22. Maruutomexa- | ro obecreueHus: AUCIUTIINHBL YCTHBIN OIpOC
HUYCCKUC SABJICHUA U HOI[FOTOBKa K TECCTUPOBAHUIO,

MarHuTHble pe3oHaHchl. | [loaroroBka k ciaue sKk3aMeHa.

[IpopaboTka yueOHOTO Marepuana C
WCIIOJIb30BAaHUEM PECYPCOB Yy4eOHO-
METOJIMICCKOTO0 U HH(POPMAITMOHHO- TectupoBanue,
ro o0ecreYeHus JUCIHUIUINHEI; YCTHBIN OIpOC
Tewma 23. Ilormomenne [ToaroToBka K TECTUPOBAHUIO;

CBeETA. [ToxaroroBka K caade 3K3aMeHa.

[IpopaboTka yueOHOTO MaTepuana C
WCIIOJIb30BAaHUEM PECYPCOB Yy4eOHO-
METOAMYECKOTO ¥ MH(POPMAIIMOHHO- TectupoBanue,
ro o0ecreuYeHus JUCIHUIUINHEI; YCTHBIA OIIPOC
Tema 24. PekomOunanu- | [loaroToBka Kk TECTUPOBAHUIO;

OHHOE HU3JIyYEeHHE. [ToaroroBka k ciade 3K3aMcHa.

11. YYEBHO-METOJINYECKOE U HH®OPMAIIMOHHOE OBECHIEYEHHUE
JUCHUIINHBI
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a) Cniucok peKoMeHyeMOH JUTepPaTypbl
OcHoBHas:

1. T'ypros, B. A. ®usuka TBepa0rO TENa JUIsl MHXXEHEPOB : yueObHoe mocodue / B. A. I'yp-
toB, P. H. Ocaynenko ; mox penakmueii JI. A. Anemmna. — Mocksa : Texnocdepa, 2012.
— 560 c. — ISBN 978-5-94836-327-1. — TekcT : 2JEKTPOHHBIA // DIEKTPOHHO-
OubmuoreyHas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/26903.html

JlonosHuTeNbHAS:

1. Dnementsl pusuku TBEIOTO Tena : yueOHOe mocodue / cocraBurenu B. 5. Yeuyes, C. B.
Bukynos, . M. JI3t0. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN arpapHbIi
yauBepcuret, 2012. — 160 c. — ISBN 2227-8397. — Tekcr : 3neKTpoHHBIN // Dnex-
TpOHHO-OMOMMoTeynass  cuctema [PR BOOKS : [caiT]. —  URL:

http://www.iprbookshop.ru/64832.html

YueOHO-MeTOAMUYECKAN:

1. Koponés, A. A. ®usuka tBEpaoro tena. Yactp 1 : MeTOaUYECKUE PEKOMEHIAIMH T10 BbI-

nosHeHuto jaboparopueix pador / A. A. Kopomnés, C. A. Kypamoa. — CaHKT-
[TetepOypr : Yausepcuter UTMO, 2014. — 80 c¢. — ISBN 2227-8397. — Tekcr : amek-
TPOHHBIA // DnekTpoHHO-OMOMMoTeuHas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/68723.html

CorJacoBaHo:
y . Oyl € Vi v
- » ool é L r CCE LA

JIO/DKHOCTB COTpPY AHHMKA Hay4HJT1 OHOIHOTEKH OHO MOAIMCH 1ata

0) mporpaMMHoe ofecrneyeHue

HE MIPElyCMOTPEHO
B) [IpodeccuonanibHbie 6a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRbooks : 31eKTpOHHO-OMOIMOTEUHas cUCTeMa : caldT / rpynmna kommnanuid A ITu
Ap Menaua. - Capatos, [2021]. — URL.: http://www.iprbookshop.ru. — Pexxum goctyna: mist 3ape-
TUCTPHUP. NTOJIB30BaTENEH. - TEKCT : 23JIEKTPOHHBIM.

1.2. FOPAMT : snexTponHO0-GuGIMoTeuHas cuctema : cait / OO0 DIeKTPOHHOE M3/1a-
tenbcTBo FOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — PesxuM 1ocTyma: Juis 3aperuct-
pup. osb30oBaTeneil. - TeKCT : 3EeKTPOHHBIM.

1.3. KoHCynbTaHT CTyA€HTA : AIEKTPOHHO-OnOIMoTeynas cucrema : cat / OOO Ilonu-
Texpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JOCTYyTA: JIJIsl 3apPETUCTPUP. MoNb3oBaTeneil. — TeKCT : AIeKTPOHHBIN.

1.4. KoHCcynpTaHT Bpaua : 3JIEKTPOHHO-OMOnMmoTeuHas cucrema : cailt / OOO Beicmias
IIKOJIa OpPTraHU3alliu W YIpaBIEHUs 3ApaBOOXpaHeHHeM-KOMIUIEKCHBIH MEIUITMHCKUN KOHCA-
taHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexwum mocTyma: uist 3aperucT-
pup. noib3oBarenei. — TEKCT : DJIEKTPOHHBIN.

1.5. bonpmias MeauinHCKas OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAsI CHCTEMa © CalT /
OOO bykarm. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JJIEKTPOHHBIN.
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1.6. Jlanb : snexktpoHHO-OMONMHMoTeuHas cucrema : caiit / OOO 3BbC Jlanb. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexwum moctyna: majis 3aperucTpup. Mojib-
3oBaTesed. — TeKCT : 3JIeKTPOHHBIH.

1.7. Znanium.com : 31eKTpoHHO-OMOMoTeuHas cucteMa : cat / OO0 3uanuym. - Mo-
ckBa, [2021]. - URL: http://znanium.com . — Pexwum fgocTyma : Ui 3apeTUCTPHUP. MOJIb30BaTe-
Jel. - TeKCT : JIEeKTPOHHBIN.

1.8. Clinical Collection : KoyeKus 1 MEAUIUHCKUX YHUBEPCUTETOB, KIIMHHUK, MEIH-
IIUHCKHUX OMOJINOTEK /l EBSCOhost : [moprai]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
£97828f9f7e1%40sessionmgrl02 . — Pexxum moctyma : Ui aBTOPH3. TMoJib3oBareneld. — TekcT :
3JIEKTPOHHBIMN.

1.9. Pycckuii sI3pIK Kak MHOCTPAHHBIH : 3JIEKTPOHHO-00pa3oBaTeIbHBIN pecypc Uit HHO-
cTpaHHbIX cTyneHToB : cadT / OOO Kommanus «Ai Ilu Ap Menua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum noctyma: Jjsl 3aperucTpup. mojib3oBatencii. — Teker : aek-
TPOHHBIH.

2. KoncyasTanTlliaroc [DnekTpoHHBIN pecypc]: cpaBodHas mpaBoas cuctema. /000
«Koncynperant [Imrocy - DnexktpoH. nas. - Mocksa : Koncynbrantlintoc, [2021].

3. Ba3pl JaHHBIX EPUOTUIECKUX U3TAHMIA:

3.1. ba3za naHHBIX MEPUOAMYECKUX M3JAHUM : 3JeKTpoHHBIE XypHansl / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pesxum noctyma : s aB-
TOpU3. MoJIb30BaTesei. — TeKCT : ANEeKTPOHHBIH.

3.2. eLIBRARY.RU: nayunas snekrponHas oubmmoreka : cadt / OOO Hayunas Diek-
TpoHHast bubmmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexwum moctyna : s aB-
TOPH3. IOJIb30BaTeNIel. — TEeKCT : IIEKTPOHHBIN

3.3. «Grebennikony : snexkrponnas 6udauoreka / ]| I'pebennukos. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexwum goctyrma : ist aBTOPHU3. MOJIB30-
Baresie. — TEeKCT : AIEKTPOHHBIN.

4. HaunonanbHasi 3J1eKTPOHHAst OMOJIMOTEKA : dJIeKTpoHHAs Oubiamoreka : (emepansb-
Hasl TOCYAapCTBeHHasl HH(OpMallMOHHAs cucTeMa : caidlT / MunucrepctBo KynsTypsl PO ; PI'B.

— Mocksa, [2021]. — URL: https://H36.pd. — Pexum goctyna : 1uist mosib3oBaTeneil HayqyHOU
OonOMoTeKkH. — TEKCT : DIIEKTPOHHBIH.
5. SMART Imagebase  // EBSCOhost : [mopTau]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum nocTyma : Aisl aBTOPH3.
nojb3oBaresel. — M3o0pakeHue : 3eKTpOHHBIE.

6. ®enepanbHble HHPOPMAIMOHHO-00pa30BaTebHbIE MOPTAJIbI:

6.1. EnuHoe okHO JlocTyna K 00pa3oBaTelabHbIM pecypeam : (enepanbHblil moprai / yd-
penutens ®TAOY JITO HPT'OIT u UT. — URL: http://window.edu.ru/ . — TekcT : 37€KTpOH-
HBIH.

6.2. Poccwmiickoe oOpaszoBanue : ¢emepanbHblii opTan / yupemurens @TAOY IO
LIPTOITu UT. — URL: http://www.edu.ru. — TekcT : 3J€KTPOHHBIA.

7. O0pa3oBaTeabHble pecypebl Yal'y:

7.1. Dnexrponnas oubmmorexka Yiul'y : moxyns ABUC Mera-ITPO / OOO «/lata Dxc-
npece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexwum noctyna : st mojb3oBaTenei Hayd-
HOU 6UOIHOTEeKH. — TeKCT : ANEeKTPOHHBIH.

T BaHO: e
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Aynuropun A8 OPOBEACHUS JIEKUUH, CEMUHApPCKUX 3aHATUH, U1 BBINOJIHEHUS
7a00paTOpHBIX PAabOT M MPAKTHUKYMOB, JJIs IPOBEIEHHS TEKYLIEro KOHTpOJId U
IIPOMEXYTOUHOM aTTECTAllMK, KYpPCOBOTO IPOEKTUPOBAHUS, TPYIIIOBBIX U MHAUBUAYAIbHBIX
KOHCYJIbTAIUH.

AyIuTOpHHM  YKOMIUIEKTOBAHBl  CIELUAIM3UPOBAHHOW MeOenbio, Y4eOHOH JIOCKOM.
AynuTtopuu JUisl IPOBEICHUS JIEKIUI 000pyA0BaHbl MYJIbTUMEIUIHBIM 000PYIOBaHUEM /TS
npeocTaBlIeHUs HHQOpMAIK OOIBIION ayAUTOPUH.

13. CHEHUAJIBHBIE YCJIOBUS JJIS1 OBYYAIOIUXCSA C OT'PAHUYEHHDbI-
MU BO3MOXKHOCTAMMU 310POBbAA

B cnyyae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3710pOBbsl (I10 3asBJICHHUIO OOYYalOLIErocsi) MOTYT MpelaraTbCsi OJHU U3
CIICAYIONIMX BapUaHTOB BOCHPHUATHS HHGPOPMAIMM C YY4ETOM UX HHIAMBHIYaTbHBIX
NCUX0(U3NUECKUX OCOOEHHOCTEN:

— JUISL JIAIL C HAPYIICHUSIMU 3PCHUS: B TICUaTHON opMe yBeTHUECHHBIM MIPUPTOM; B Popme
DIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBon ydeOHBIX MaTepHAIOB B
aynuodopmar); B mevaTtHoW ¢opme Ha si3bike bpaityis; MHIUBUAyalbHBIE KOHCYJIBTALUU C
NpUBJICUYCHHEM TH(IOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 3aaHUs U KOHCYJIbTALINY;

— JUId JHIl C HaApyIICHUSIMH CiIyXa: B me4daTHOW ¢opme; B ¢GopMe DIEKTPOHHOTO
JIOKYMEHTA; BUJIEOMaTepHallbl ¢ CyOTUTpaMK; MHIMBUyabHbIe KOHCYIBTAIIUHU C MPUBICYCHHEM
CypAoInepeBOAYMKA; MHAUBUAYAJIBHBIC 3a/laHUSA U KOHCYJIbTAlluU,

— JUIS JUI] C HapyHIEHWsIMH OIMOPHO-IBUTATENLHOTO ammapaTa: B Me4aTHOW ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opMme aymuodaiiina; WHIMBUAYAIbHBIC 3aJaHUS U
KOHCYJIbTAIINH.

B cimyuae HeEoOXOAMMOCTH HCIIONIB30BAaHMS B Y4€OHOM IPOIECCE YACTHYHO/ MCKIIOUH-
TEJIbHO AMCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHONOTUH, opranu3anus padotsl IIIC ¢ o6yuaro-
mmucs ¢ OB3 u nHBaMaMu npeaycMaTpuBaeTcsl B JIEKTPOHHON MH(MOpPMAIMOHHO- 00pa3o-
BaTENIbHOU Cpefie C YUETOM X WHAMBHIYaTbHbBIX ICUXO(PU3MUYECKUX 0COOCHHOCTEH
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[Tpunoxxenue 1

) [Ipodeccronanbubie Ha3b1 JANNLIX, HHPOPMAUHOHHO-CIPABOYHbBIE CHCTEMbI

1. DaeRTpoHHo-0HAHOTE HbIC CHCTEMbI:

1.1. Ludposoii obpazosarensuniit pecype IPRsmart : anektponno-6ubnuoreynas cuerema :
caiir / 000 Komnauus «Aii Ilm Ap Memmay. - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum jocryna: ans 3aperucTpup. nosb3osarenei. - Teker :
3IEKTPOHHBIH.

1.2. OGpasosarenpHas 1iatopma FOPAWT : oBpazoparenbHbli pecype, MIEKTPOHHASN
Gubmmotexa : caiit / 000 Daexrponnoe wamarenscto IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — PesxumM 0CTyna: 15 3aperucTpup. nons3osareneii. - TeKeT : a1eKTPOHHBII.

1.3. Basa manumx «nexrponnas GuGnmorexka texuumyeckoro BY3a (DBC «Koncynerant
cryjienTay) : 2neKTponHo-OubauoTeynas cucrema : caitt / OOO Ilommrexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x, — Pexum pocryna: JUis 3aperucTpHp.
noab3osareseit. — Teker : AMeKTPOHHBII.

1.4. DBC Jlans : anexrponno-Gubnuoreunas cuerema ; caiit / OO0 3BC Jlans. — Canxr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum joctyna: s 3aperucTpHp.
noiap3osareneil. — TeKeT : 37eKTPOHHbIi,

1.5. 9BC Znanium.com : 3nekTpoHHO-OHOAMOTeYHas cucrema : caiit / OO0 3nanuyM. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum joctyna : juisd 3apercTpup.
nosb3osareneit. - TeKer : 21eKTPOHHBII.

2. KoncyasrantlLuoc [Dnexkrponnsii pecype]: cnpaBounas npapopas cucrema. /000
«Kouncyaprant [Tmocy» - Dnexrpon. aan. - Mocksa : KoncynsrantlLnoce, [2022].

3. Ba3pl JaHHBIX MEPHOANMYECKHX HIAnnii:

3.1. Basa nasHBIX nepuogmvecknx u3jgauuit EastView : anextponnsie xypuanst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. ~ Pexum apoctyna :
JUIS @BTOPH3. noJsib3oBareneit. — TeKCT 1 aNeKTPOHHbII.

3.2. eLIBRARY.RU: wnayynas oiextponnas OubGnmorexka : caiitr / OOO Hayunas
Onektponnas bubnmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexum nocryna : s
aBTOPH3. NONb30oBaTesei. — TekeT : MMeKTPOHHbIH

3.3. Dnekrponnas Oubamorexa «M3parensckoro joma «I'peGennuxos» (Grebinnikon) :
anexrponnas 6ubmmuorexa / OO0 U] I'pebGennnkon. —~ Mocksa, [2022], — URL: https://id2.action-
media.ru/Personal/Products. ~ Pexum jgocryna @ ans aBropHi. nons3oBarenei. — Teker
MMEKTPOHHKII,

4. Mepepanavuas rocyaapersennas ungopmanuonnas cucrema «Hammonaasnas
yaeKTponnas oubanorTexay» : dekTpoHHas Gubmorteka : caiit / @I'BY PI'b. — Mocksa, [2022]. -
URL: https://u3b.pdp. — Pexum nocryna : s nonpsosareneil sayusoit 6ubnuorexn. — Teker :
NIEKTPOHHBIH,

5. SMART Imagebase : nayuno-nupopmannonnas 6asa sanneix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢c55aa76d8229047223a7d6dc9¢c&custid=s6895741. — Pexum jpocryna : JUuis asTOpH3.
nons3osareneit. — M3obpaxenue : 2eKTPOHHEIE.

6. Depepansusie HHPOPMANHOHHO-00PA30BATEILHBIE MOPTAJIbI

6.1. Eaunoe okHoO jsocTyna Kk o0pasosatelbHeIM pecypeas : denepansubiii nopran . — URL:
http://window.edu.ru/ . — Teker : 3NeKTPOHHBII.

6.2. Poccuiickoe obpazopanue : (enepanbubiit nopran / yupeaurens IAY «®ULITO». -
URL: http://www.edu.ru. — Texcr : 21eKTpoHHbIii.

7. Obpazopareanunie pecypent Yal'y:

7.1. Dnextpounas OGubnmoreunas cucrema Yal'V : moayns «DnekrponHas Oubmmorexan
ABUC Mera-ITPO / 000 «Jlata Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : A7s noab3oBatesneii Hayunoit Oubnnorexu. — Teker : anexTpoHHelii.
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B) I[Ipodeccuonanbubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. ludposoii obpazoBarensHbIil pecypc [IPRsmart : amekTpoHHO-OMOIMOTEUHAsS CHUCTe-
mMa : cait / OOO Kommanus «Au Ilm Ap Memua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: Uit 3aperMCTpHp. IMojib3oBareieit. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pasoarensHas miatdgopma IOPAWT : o6pasoBaTebHblil pecype, MeKTPOHHAs
6ubamorexa : caiitr / 00O Dnekrponnoe u3natenbetBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum poctyrma: st 3aperucTpup. Mojb30BaTese. - TEKCT : 2JIeKTPOHHBIN.

1.3. ba3a manHbIX «2nekTpoHHas OuommoTeka Texandeckoro BY3a (ObC «KoHcynbTanT
CTY/ICHTA») : AIEKTPOHHO-OMOMHMoTeuHas cucreMa : caiit / OO0 «Ilonutexpecype». — Mocksa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum moctyma: st 3aperuct-
pHp. MoJib30BaTeNei. — TEKCT : AIEKTPOHHBIH.

1.4. KoHcynbTaHT Bpaya. DNEeKTpOHHAs] MEIUIIMHCKass OnbmuoTeka : 0a3a JaHHbBIX : CalT /

00O «BpIcmias 1mIKONIa OpraHU3alMi U YIpaBIeHUs 3JpaBooxpaHeHueM-KoMiiekcHblil Meau-
UHCKHI KoHcanTHHI». — Mocksa, [2023]. — URL.: https://www.rosmedlib.ru. — Pesxum mocryma:
JUISL 3aPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. Bonpuras MmeauMHCKass OUOIMOTEKA | IJICKTPOHHO-OMOIMOTEYHAs CUCTEMA © CalT /
00O «bykamn». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocty-
na: Juisl 3aperucTpyp. NoIb30Bareneil. — TEeKCT : 3JeKTPOHHBIH.

1.6. OBC Jlanp : snekTpoHHO-OMOMMOTEUHas cucrema : calt / OOO 3BC «Jlanpy». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocrtyna: s 3aperucTpup.
[IOJIB30BaTENEH. — TEKCT : QIEKTPOHHBIN.

1.7. OBC Znanium.com :351eKTpOHHO-0MOIMOTEeUHAast cuctema : caiiT / OO0 «3HaHuym». -
Mockasa, [2023]. - URL: http://znanium.com . — Pexxum ocTyma : Juis 3aperucTPHp. MOJIb30Ba-

Tenen. - TeKCT : 2JIeKTPOHHBI.

2. KoncyasTautlliaroc [DnekTpoHHBIN pecypc|: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynbrant ITnrocy - Onextpon.naH. - Mocksa :Koncynsrantltoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: HayuHas snektpoHHas oubnuoreka : caiit / OO0 «Hayunas Dnek-
TpoHHas bubimorekay». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum mocrtyma : ajist aB-

TOPH3. MOJIb30BaTeNIel. — TEeKCT : IIEKTPOHHBII

3.2. DnextponHas 6muoimoteka «M3narenpckoro noma «I'pebennnkoB» (Grebinnikon) :
anekTpoHHass Oubimmoreka / OOO U]l «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Uit aBTOpH3. TOJIb30BATEIIEH.
— Tekcr : 27eKTPOHHBIH.

4. ®@egepanbHasg rocygapcreeHHass MHpopmanuonnass cucrema «HanmonanbHas
3J1eKTPOHHAs OMOJIHOTEKA»: dJeKTpoHHas 6ubimnoTeka : caidt / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pesxum noctyna : uist nojabp3oBareneid HayyHo Oubmuoreku. — TekcT :
AIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: dhenepanpubiii moptan / yupeautenb OI'AY «OULTO». —
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URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

6. DuexkTpoHHas 6umbaHoTeuHasi cucrema YJal'y : monynb «DneKTpoHHas OMOIMOTE-
ka» ABUC Mera-ITPO / OO0 «/lata Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum moctyna : uist mojp3oBarenield HayqHOW OMOIMOTEKH. — TEKCT : AJICKTPOHHBIN.
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