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PABOYAS IIPOTPAMMA YYEBHOM JUCHUIIINHBI

b1.B.J1IB.02.02 OCHOBEI TEXHOJIOTHH OJYIPOBOIHUKOBBIX MAaTEPHATIOB
KO() U HaumeHoeaHue Oucuunﬂuﬁbl 6 coomeemcmeuu c le€6HblM niaiaHom

1. lludgp n HanmMeHOBAHME HANIPABJIEHNUS MOATOTOBKH/CNIENUAIBLHOCTH:
04.03.01- Xumwus

2. llpopuab noaroroBku/cnenuanusannu: ~llpukianHas XumMmus”

3. Kpaaudukanus (creneHb) BbIMYCKHUKA: OakanaBp

4. ®opma odpa3oBaHus: oyYHas

5. Kadeapa, oTBeuaroniasi 3a peaju3alnuio THCHUAINIMHBI: 00Iel 1 HEOPraHUYECKOU
XUMHH

6. CocTaBuTe/iM MporpamMmbl:___ K.X.H., TonieHT KocskoB AHnpelt BukropoBuy

7. Pexomengosana: HMC xumuueckoro dakyiapreta npoTokoa Ne 5 or 17.06.21

8. Yueonwprii rox: _ 2022-2023 Cemectp(-bI): 4




9. Hesan u 3a7a4n y4eOHOH AUCUMILUIMHBI: U3yYCHHE OCHOB (DM3UKH TBEPAOTO Teia, GU3UKU U
XMUMHH [OJIYIPOBOJHUKOB C 3JIEMEHTAMU TEXHOJIOTHMHU IOJIYIPOBOJAHUKOB; H3Y4YE€HUE Hayall
IIOJIYIIPOBOIHUKOBOTO MaTEpUAJIOBEICHMSL.

10. Mecto y4eOHoii mucuumauHbl B cTpykTtype OOII: brnox . JAucuummnael. YacTts,

dopmupyemasi y4aCTHHKaMH 0O0pa3oBaTEIbHBIX OTHOMICHWH. JIMCHUMIUIMHBI TIO BBIOOPY
b1.B.IB.2.

11. Ilnanupyemble pe3yJbTaTbl O0y4YeHHs] MO AUCHUILUIMHE/MOAYJII0 (3HAHUS, YMEHMS,
HABBIKH), COOTHECEHHbIE C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOECHHMS 00pa3oBaTebHOI

NmporpaMmmbl (KOMHeTeHHHﬂMI/I) U HHAUKATOPpAMHU UX NOCTUKCHUS

Kon Ha3BaHue komnereHImu Kon(s1) Wuukarop(sl) [TnanupyeMble pe3ynbTaThl 00ydeHUs!
IIKB - | Cnocoben mnpooauth | [IKB - | ObecnieunBaer | 3HaTh: - UCTOYHUKU HAy4YHO-
1 coop, 11 cOOp Hay4yHOHM, | TeXHHYECKONl  MH(opMaluH,
CHCTEMATHU3ALINIO TEXHUYECKOW U | KYpHAJIBI OTEYECTBEHHOM U
31 KPUTUYECKHI MaTeHTHOM MEKTYHAPOJHOU HAay4YHOU
aHaIn3 Hay4HOMH, uHpopmaruy, MEePUOJNKH, OCHOBBI IOMCKA
TEXHUYECKOUN U HEO0OXO MO MaTeHTHOM nHpopmaIuu.
MTaTeHTHOMN JUISL pELICHUS YMeTh: - 0CyIIECTBIATh MOUCK
nHpOpMaIuu, HCCIIEIOBATENBC | HAYYHO-TEXHUYECKOU
HE00X0 MOt JUTSt KHX 3a/1a4 uH(popMauu c
peumeHns IIKB CocraBnser HCTIOJIb30BAHUEM pecypcoB
HCCIEI0BATEIbCKUX 1.2 aHanuTHyeckuii | cetn MuTepHeT, 0a3 IaHHBIX;
3a/1a4 XUMHIECKOMN 0030p 0hOpMIATH OTYET 0
HaIlpaBJIEHHOCTH coOpaHHOM pe3ynbTaTrax noucka
Hay4HOMU, uH(popMaLUU.
TeXHHUYeckoil u | Brnagers: - mpuemamum nowncka
MaTEHTHOH HayYHO-TEXHUYECKOU
uHbopManuu 1Mo | MHpOpMauu ¥ METOAaMHU
TEMATHUKE COCTaBJICHUS OTYETOB 0
UCCIIe/IOBATElb- | PE3yJbTaTaxX MOUCKA.
CKOT0 IPOEKTa
IIKB - | Cnocoben [1IKB CocrasisieT 3HaTh: - METOJbl 00pabOTKU U
2 IJIaHUpOBaTh padoty | 2.1 o0mmiA IJIaH | aHAIM3a MIEPBUYHOTO
u BBIOMPATH UCCJIEI0BaHUsl U | SKCIIEPUMEHTAIILHOTO
aJIcKBATHbIE METO/IbI JieTalbHbIE Marepuaia IO CHUHTE3y U
peuieHus Hay4HO- TIJIaHbI UCCJIEOBAaHUIO  JHMCHEPCHBIX
HCCIEA0BATEIbCKUX OT/AEJIbHBIX CUCTEM C 3aJaHHBIM HabopoM
3amady = B obusactu cTaguit pPEOJIOTUYECKUX  CBOMCTB; -
aHAJIMTUYECKOM, TIKB Bribupaer METOIbI HUCCIIENOBaHUS
busnueckoi, 2.2 IKCIIepUMEHTaN | PU3UKO-XUMHUYECKUX
HEOPraHUYEeCKOM, bHBI e U | IPOLIECCOB, MPOTEKAIINX Ha
OpraHuYecKou u pacyeTHo- rpaHulax pasaena as.
MIOJINMEPHON XUMHUHU TEOpeTUYEeCKHe | YMETh: - MJIAHUPOBATH
METO/IbI SKCIIEPUMEHT  Ha  OCHOBE
penieHus aHajan3a JUTEPATYPHBIX
MOCTaBJIEHHOM JAHHBIX; - aHAJIU3UPOBATh M
3ajaun, HCX0[s | 0000maTh pe3ynbTaThl
U3 HMMEIONIUXCS | DKCIIEPUMEHTA,
MaTepUalbHBIX | (POPMYINPOBATH BBIBOJBIL.
U BpeMEHHbIX | Biagers: - HaBbIKAMU




pecypcoB MCII0JIb30BaHUS

I[IKB - | Boibupaer JKCIEPUMEHTAIBHBIX u

2.3 TEXHUYECKUE PacYeTHO-TEOPETUUECKUX
cpencraa U | METOJIOB MCCIIEJIOBAHHUS
METO/1bI CTPYKTYPHO MEXaHUYECKUX
UCIIBITAHUN (W3 | CBOMCTB JUCIIEPCHBIX CUCTEM H
Habopa MaTepHUaoB.
UMEIOIIHNXCS )
Ul peuIeHUs
MIOCTABJIEHHBIX
3anay HUOKP

I[IKB - | I'oToBuT

2.4 00OBEKTHI
MCCJIETOBAHUS

12. O0beM QUCHMILINHBI B 3a4eTHBIX eAnHunax/gyac — 4/144

®opmMa NPOMEKYTOUHON aTTecTAlUMN

3ayem

13. TpynoemkocTh 1o BuAaM yuyeOHOM padoThl

TpynoeMKkocTh
Bup yueOHoli paboTh Bcero Io cemecTpam
6
AyIUTOpHBIE 3aHATHS 36 36
JICKLIUH 18 18
B TOM 4HCIIE: HPAKTUYCCKHE 18 18
nabopaTopHbIe
CamocrositenbHast pabora 108 108
B TOM YHCIIE: KypcoBasi pabora (IpoeKT)
dopma NIpoMEXyTOUHON aTTeCTALUU
(3K3amen —  yac.)
Uroro: 144 144

13.1. Copep:xanue I CHUTIITHHBI

Pa3zgennl THCHUILINH U BUALI 3aHATHI

Ne Paznen qucuMnInHbI Copep:xanue pa3ziesa Peanuzanus paznena
AUCUHMIITUHBI JMCLUTUIMHBI €
MOMOIIBIO
omnaiinkypca, OYMK
1. Jlexnun
1.1. TBepnoe teno kak

OO11ast xapakTepuCTUKa
TBEPJAOIO TeJla. IEMEHTBI
KpHucTamorpaduu

KOHJICHCUPOBAaHHOE COCTOSIHHUE
BELIECTBA. 3a/1a4 U pa3/IENbl
(Gu3uKU TBEpAOTO TeNa. DIEMEHTHI
kpucramiorpaduu. Pemerka

bpase. Toueunas u




MIPOCTPAHCTBEHHAsA CUMMETPHUS
KPHUCTAJUIOB.

1.2.

XumMudeckas CBSI3b B
MOJIYIIPOBOAHUKAX.
OcHOBBI 30HHOM Teopun
TBEPAOTO Tena.

OcHoBHBIE (HeHOMEHOJIOTMYECKHE
OTJINYMSI METAJUIOB U
HOJTyIPOBOTHUKOB. O01mas
XapaKTepUCTHUKa
II0JIYTIPOBOIHUKOBBIX MaTepUasoB.
THIIBI NOJIYIPOBOJHUKOB.
XHUMHU4YECKas CBA3b B
I10JIYTIPOBOIHUKAX.

1.3.

CraTucTHKa HOCUTEIIEH
3apsiia B
TIOJTYTIPOBOTHUKAX

CraTucTHka 3J1eKTpPOHOB B
noJynpoBoHuKax. PazoBoe
npoctpancTBo. [loHsaTue pyHkunu
pacnpeneneHus U IIOTHOCTU
cocrosiHuil. CTaTucTuka
bonsiimana. Cratuctuka @epmu-
Hupaxka. Yposens Oepmu.

14.

[ToBepxHOCTHBIE K
KOHTAaKTHEIE CBOMCTBA
MOJIYIIPOBOJHUKOB

[ToBepxHOCTHBIE CBOMCTBA
MOJIyIIPOBOAHUKOB. M3MeHeHne
ypoBHsI DepMU Ha TOBEPXHOCTH

noaynpoBoaHuka. CTpykTypa

METaJU1 — MOJIYIIPOBO/IHHUK.
DddekT BrimpsaMIIeHHs TOKa. P-n

epexo.

1.5.

30HHas TeOpHUs TBEPAOTO
Tena.

30HHas CTPYKTYypa KPUCTAILIOB.
CBOOOIHBIN JIEKTPOH, YpaBHEHUE
[lIpenunrepa s KpucTasia.
Omneparop Tpancusanuu. Teopema
Bioxa. Anqnabdatudeckoe
npuoImKeHue. BoaHoBOM BEKTOP.
OO6parHnast pemieTka. 30HbI
bpwuttosna. KBazuuminyssc.
DddexTuBHAs Macca AMEKTPOHA

2. HpaKTI/ILIeCKI/Ie 3aHATHUA 3aHATUA

2.1.

Onexrpodusznueckue
CBOMCTBA IOJIY-
IIPOBOJHUKOB U METAJUIOB

HexoTtopsie cBeieHUs U3 TEOPUU
3JIEKTPUYECTBA. DJICKTPOHHAS
TE€OpHsl MPOBOJIUMOCTH.
IloaBM>XHOCTE HOCUTEIEH.
YpaBHeHue Ajist
3EKTpOonpoBogHOCTH. OOIUi
XapakTep TeMNepaTypHOU
3aBUCUMOCTH
3JIEKTPOIPOBOTHOCTH METAIIIOB U
MOJIYTIPOBOJIHUKOB (COOCTBEHHAS
MPOBOAMMOCTE). MeXaHU3MBI
paccestHusL HOCUTEIEH.
TemmnepaTypHasi 3aBUCUMOCTb
MO ABM>KHOCTH.
T"aibBaHOMAarHUTHBIC SIBJIEHUS.

2.2.

OnTuka MOJIYITPpOBOAHUKOB

OnTudyeckne CBOMCTBA
TMMOJIYITPOBOAHUKOB. CHCKTp




nornomenus n/m. Kpai
(yHIaMEHTAIBHO MOJIOCHI.
OnTuueckast puHa
3anpenieHHOM 30HbI. LIeHTpsI
okpacku. [IpumecHoe nornouieHue
B I1/T1. DKCHUTOHBI.

2.3. DneMeHTapHbI€ MOJIYIPOBOAHUKH.
DOneMeHTapHbIe, ONHAPHBIC bunapHbIe 110JIyIpOBOIHUKH.
Y MHOTOKOMIIOHEHTHBIE OO011ast XapaKkTepUCTUKA.
MIOJIYIPOBOIHUKH HeomHoponnsie, amopdHbie,

OpraHMYECKUEe NOJYITPOBOTHUKU.

2.4. | ®a3oBbIe paBHOBECHS B Tuns! $hazoBbIX AUarpamm
MOJIYTIPOBOIHUKOBBIX MHTEpMETANINYECKUX U TI/TT
cUcTeMax CHUCTEM.

2.5. CuHTe3 1 ouncTKa 1/

MarepuaioB. TpeboBaHUs K I1/TI

Merons! Mony4eHus u
Marepuanam. Hanpasiennas

OYHCTKHU
KpucTayun3anus. MeToipl pocta
TTOJTYTTPOBOTHUKOBBIX
KpUCTAJUI0OB bpumpkmena u
MaTepuaioB

Yoxpanbckoro. Teopus 30HHON
IIJIaBKH.

13.2. Tembl (pa3aenbl) AUCHMIVIMHBI U BUAbI 3AHATHI

Ne Bupp! 3ansTHI (YacOB)

n/ HaumenoBanue pasaeiia AMCHUILIMHBI Jleximn HpaKTI/I‘{eCKI/Ie CaMocTosTeIbHas

I paboThl pabota Beero

TBepnoe Teno kak
KOHJICHCUPOBAHHOE COCTOSIHUE
BeIlleCTBA. 3a71a4i U Pa3/Ieybl
(bM3UKH TBEPJIOTO TEIA.

DneMeHTbl KpucTauiorpaduu.
Pemerka bpage. Toueunas u
MIPOCTPAHCTBEHHAS CUMMETPHUS
KPUCTAJLIOB

OcHoBHbIE (HeHOMEHOJIOTYECKHE
OTJINYMS METAJLJIOB U
MOJIyIPOBOAHUKOB. O01ast
3 XapaKTEpUCTHKA 2 4 6
MOJIYIIPOBOJHUKOBBIX
Marepuanos. Tumbl
MOJIYIIPOBOJHUKOB.

XHMHYECKas CBS3b B
TTOJIYITPOBOAHHUKAX

HexoTopsle cBenenus u3 reopuu
DIIEKTPUYECTBA.
5 DIEeKTpOCTaTUYECKOE MOJIE, 4 4
teopema ["aycca. [loreHuuan,
ypaBHeHue [lyaccona

HexoTopsie cBenenus u3 reopuu
6 3NEeKTpUUeCcTBa. TOK, INIOTHOCTH 4 4
TOKa. YpaBHEHUE HEPA3PBIBHOCTH




Toueunsrit 3akon OMma.
BonbpTamnepHasi XxapakTepUCTHKA.

DNEeKTpOHHAas TEOPUS
IIPpOBOAMMOCTH. HOI[BI/I)KHOCTB
HOCHUTENIEN. YpaBHEHHE IS
JIEKTPOIPOBOIHOCTH.

OO0uuii xapakrep TeMIepaTrypHoOi
3aBUCHUMOCTH
AJIEKTPOIPOBOIHOCTH METAJJIOB U
MOJIYITPOBOTHUKOB (COOCTBEHHAS
IIPOBOJUMOCTH). MeXaHU3MBbI
paccestHus HOCUTENEH.
TemnepaTypHas 3aBUCUMOCTh
MIOABMKHOCTH.

T"apBaHOMarHuTHLIE SIBJICHUS.
Dddext Xomna.

10

TepMonnekTpuuecKue BICHUS B
MOJIYIPOBOAHUKAX. DpdeKT
[TenbThE, TEPMO-3/C.

11

Craructuka 3JIEKTPOHOB B
noaynpoBoaHuKax. Pa3oBoe
IIPOCTPAHCTBO.

12

[TonsTre QpyHKIMN
pacrpeenieHus U MIOTHOCTH
cocrosgsani. CTaTuCcTHKa
Bonpimana.

13

Cratuctuka @epmu-/upaka.
Yposenb Oepmu.

14

Yposenb @epmu B COOCTBEHHBIX
MOJTyITPOBOIHUKAX. 3aBUCUMOCTh
YPOBHsI (pepMH OT TeMIIepaTypsl U
3¢ (HEeKTUBHBIX Macc HOCHUTEIEH
3apsija.

15

Yposenb @epMu B IPUMECHBIX
MOJIYIPOBOIHUKAX. 3aBUCUMOCTb
ypOBHs (hepMH OT TeMIIepaTyphl,

KOHILIEHTpALUU TpUMecer U
3¢ (HEeKTUBHBIX Macc HOCHTEICH
3apsija.

16

HOBerHOCTHHC CBOIicTBa
TIOJIYIIPOBOJAHHUKOB. HN3meHeHue
YpPOBHA cDepMI/I Ha IMMOBCPXHOCTHU

TITOJIYITPOBOAHHKA.

17

Crpykrypa Merami —
MOJIyIIPOBOAHUK. DPPeKT
BBINPSAMIIEHUS TOKA.

18

P-n nepexon.

19

30HHas CTPYKTypa KpUCTaJUIOB.
CBOOOHBIH ANIEKTPOH, YpaBHEHHE
Hlpeaunrepa asst KpucTasuia.
Oneparop Tpa"casauuu. Teopema




Bioxa. Axqnabarnyeckoe
npUOIHKEHHE.

20

Bonnogoii BexTop. OGpaTHast
peuierka. 3oHbI bpuiuitosHa.
KBazuumnynsc. D¢ dexruBHast
Macca 3JIeKTpoHa

21

OnTHyeckue cBOMCTBA
MOJIYIPOBOAHUKOB. CHIEKTp
nornomeHus n/m. Kpai
(byHaMEHTAIBHO MOJIOCHI.
OnTHueckast upuHa
3anpenIeHHON 30HbI

22

entper okpacku. IIpumecHoe
MOTJIOIIEHHUE B IT/TI. DKCUTOHEL.

23

DneMeHTapHble MOJIYIPOBOAHUKH. 2 2

24

bunapHbI€ TOJIYIIPOBOIHUKH.
OO6mras XxapakTepuCTHKA.

Heonnopoauslie, amopdHsie,
OpPraHu4eCKUcC MoJIynpOBOAHUKH.

25

Tuns! (hazoBbIX AHarpamMm
MHTEPMETAJUIMYECKUX U T1/TI 2 4 6
CUCTEM

26

CuHTE3 ¥ OUnCTKa 1/T
MarepuaioB. TpeboBaHus K 11/ 4 4
MaTtepuagam

27

Hanpasnennas kpuctamin3anusi.
Merto1bl pocTa KpUCTALIOB
bpumxmena u Yoxpaiabckoro.
Teopust 30HHOM TUTABKH.

Hiroro: 18 | 18 | 108 | 144

14. MeToanueckue yKazaHus JJisi 00y4aOIIMXCH 10 OCBOCHUIO TUCUMIIIIMHBI

MakcuMalbHO BO3MOXKHBIA ~ OXBaT PEKOMEH/IYEMOM JIMTeparypbl MpH  IOArOTOBKE K
CEMHHAPCKMM 3aHATHAM, JOKIagaM MW IIpH CaMOCTOSTENbHOM pabore. Hcmosb3oBanue
METOIMUYECKUX pa3paboTok Kadeapsl. [Ipu BOSHUKHOBEHHUH BOITPOCOB MO TUCIMIUINHE KOHTAKT C
npernojaBarenem, yepes cucremy https://edu.vsu.ru.

15. IlepeyeHb OCHOBHO¥ U AONMOJIHUTEIbHON JIUTEPATYPhI, peCypcoB HHTEPHET,
HEeO00XO0AUMBIX /IJIS 0CBOEHUSI AUCUUILINHBI

a) OCHOBHAsl JIUTepaTypa:

Ne n/n HcTounuk
1 Maaumora K. B. ®usuka nonynposoanukos / K.B. Illagumosa. — CII6.: Jlans, 2010 .— 390 c.
Mlanumora K. B. ®usuka nomynpoBogaukos / K.B. llanmumoBa. — Mocksa: Jlanp, 2010 .—
2. 390 c.// U3natenncTBo “JlaHp”: 3MeKTPOHHO-OMONINOTEYHAs cCHCTEMA. —
URL: https://e.lanbook.com
0) AONOJHHUTEJbHAs JIUTepaTypa:
Ne n/n HUcTounuk
3 Bbonu-bpyesuu B. JI. ®usuka nomynpoBoguukos / B. JI. bonu-bpyesuu, C. I'. Kanamnukos. —
' M. : Hayxka, 1990. — 688 c.
4. Kupees I1. C. ®uzuka nonynposoguukos / I1. C. Kupees. — M. : Beici. mikona, 1969. — 592 c.

Kureas Y. Beenenue B ¢usuky tBepaoro tena / Y. Kurens; nep. ¢ anria. — M. : duzmarrus,

1962. — 696 c.




VYraii 5. A. Beenenne B xumuro monynpoBoguukoB / . A. Yrait. — M. : Beicm. mik., 1975, —

302 c.

Opmont Bb. ®@. Beenenne B pU3MUECKYI0 XUMHUIO M KPUCTAJUIOXHUMHUIO TIOTYIPOBOIHUKOB / b.

®. OpmonT. — M. : Beicul. mik., 1973. — 656 c.

Coenunennst nepemenoro coctasa / [lox pen. b. @. Opmonra. — JI. : Xumus, 1969. — 520 c.

JleBuH A. A. BBeneHne B KBaHTOBYIO XMMHIO TBEPIOTO Tena. XUMHUYECKasi CBA3b U CTPYKTypa
SHEPreTUYECKUX 30H B TETPadpUUECKUX MmonynpoBoanukax / A. A. Jlesun. — M. : Xumus,

1974. - 240 c.

B). UHopMannoHHbIe 3JIeKTPOHHO-00pa3oBaTebHbIE pecypchl

1. https://lib.vsu.ru/

16. IlepeuyeHnb yueOHO-METOANYECKOT0 00ecedeH s I CAMOCTOATEILHOI padoThI
V4eOHO-METOIMUECKINN KOMILIEKC TUCIUILINABI HA canTte https://edu.vsu.ru

17.

Oopa3zoBaresibHbIE
AUCHMIUIMHBI, BKJKOYAas JAUCTAHIIUOHHBbIE

TEXHOJIOT'HH,

HCIIOJIb3yEMbBIC

3JjiIeKTpoHHOe 00yueHue (I0), cMelIaHHOe 00yUeHHe):
[Ipu peanuzanuu AUCUUIUIMHBI UCIOJIB3YIOTCS KIacCUUeCKUue 00pa3oBaTelIbHbIE TEXHOJIOTUHN Oe3
3aMEHbI ayAUTOPHBIX 3aHATHH (JIeKIuil U npakTudyeckux 3ansatuil) Ha JJOT.

[Ipy BO3MOXKHBIX OTpPAaHMYCHUSX TIO TIOCCIICHUIO AayAMTOPHBIX 3aHITHH MOTYT OBITh
WCTIOJIb30BaHbBI JIEMEHTHI ANEKTPOHHOTO 00yueHus (D0) u MUCTaHIIMOHHBIE 00pa30BaTEIbHBIC
texHosioruu (JIOT) B wacTu 0CBOCHMSI JIEKIIMOHHOTO MaTepuraia, MPOBEACHHS CaMOCTOATEIbHOM
MO3BOJISIIOIIME OOECIeunBaTh ONOCPEJOBAHHOE
B3aMMOJICHCTBHE (Ha PAacCTOSHWUHM) TMpernoaaBaTeNied M 0OyJaromuXxcs, BKIt0Yas HHCTPYMEHTHI
ANIEKTPOHHOW HH(POpMaMOHHO-00pa3oBarenbHO cpenpl BI'Y «DneKTpoHHBIN YHUBEPCUTET
BI'V» (https://edu.vsu.ru), mpoBeneHne BeOWHAPOB, BHUICOKOH(MEPEHIINN, B3aUMOJICHCTBHE B

paboThI

COIICETSX, TIOCPEJACTBOM JJICKTPOHHOW IOYTHI, MECCEHIKEPOB.

OOyJaromuxcst MO JTUCIUIIINHE,

npud peaju3anuu  y4yeOHOM
oOpa3zoBarenbubie TexHogorunm (JOT),

OCHOBHBIE THUILI JEKIUA —

BBOJHBIE JIEKIMU (B Hauyaje M3y4eHUs TUCHUIUIMHBI) M HWHGOPMAIMOHHBIE JEKIUU C
BHU3yaliu3amueil (MylIbTUMEIUIHBIC Mpe3eHTanun). [IpoBeneHne mpoMeKyTOYHOW aTTeCTaluu
ocymiecTisieTcs: B popme yctHoro cooecenoBanus mo KMM. CamoctosrenbHas paboTa o Bcem
paszzeniaM MpenoiaraeT BHIIOJHEHUE 00s13aTeNIbHBIX TUChbMEHHBIX TOMAIIHUX 3a/1aHuH.

18. MaTepuajbHO-TeXHHYECKOe ofecrevyeHne TUCHUIINHBI: MYJIbTUMEIUITHAS TEXHUKA JIIs
YTEHUS JICKIUH C HWCIOJb30BAHUEM JJICKTPOHHBIX TIpe3eHTauid. BrIicOKOTeMIepaTypHbIit
m3meputenbHpld  koMmiiekc RLG 4270/GP, ITleusr snekrpuueckas mydenbnas 3I1-1200-2,
Tepmomerp koHTakTHbI TK-5,11, nByxkanansHbIN 0e3 30H70B, Mynetumerp Keithley 2700
(ayn. 359, 535).

19. OneHo4YHBbIEe CPeACTBA VIS POBEICHUS TeKYIIeH U MPOMEKYTOYHOM aTTecTaluil.
[Topsiiok OLIEHKH OCBOCHHSI 00YyJarOIUMUCS y4eOHOTO MaTepuana OnpeaessieTcs CoaepKaHueM
CIIEYIOIIUX PA3IeNIOB JUCIHUILINHBI:

HaumenoBanue Nuauxatop(sl)
Ne paszena IUCLUUILUIMHBI Kommere JOCTHKCHUS OneHouHbIE CpeNCTBA
n/m HIUS( 1)
(Momyns) KOMIIETCHLIUU
Oomas
XapL:KTepI/ICTI/IKa KB - 1.1
1. | tBepaoro Tena IIKB - 1.2 Jomaraue 3aganus [IpakTuko-
' o epMeHTLI ' IIKB - 2.1 OPHUCHTUPOBAHHBIC 3aJaHUSI
IIKB - 2.2
Kpuctamiorpaduu KB - 3.1
2 XuMuYecKas CBs3b B KB - 3'2 Jomamnue 3ananus IIpakruxo-
" | NOJIyIIPOBOJHUKAX. ' OPUEHTUPOBAHHBIE 3aJaHUs



https://edu.vsu.ru/

Ne HanmenoBanue Kommere WNuukaTop(sl) o
[y | PasAeNa MMCUMIIIHHBL |~ o (11) JOCTHKCHHS LIEHOYHBIE CPEJICTBA
(Moynist) KOMITCTCHIIMHU
OcHOBBI 30HHOM
TEOPHUH TBEPJIOTO
Tena.
Craructuka
3 | nocureneit sapsina B Jomamnue 3ananus [Ipakruko-
OPHUEHTHUPOBAHHBIE 3a/IaHUS
TIOJTYTTPOBOTHUKAX
[ToBepXHOCTHBIE U
4 | KomTaKTHBIE CBOMCTBA Homamnue 3ananus [Ipaktuko-
OPHUEHTUPOBAHHBIEC 33JIaHUS
TIOJIYTTPOBOIHUKOB

5 3oHHas TeOpHsL Homamaue 3ananus [Ipaktuko-
TBEPIOTO TeJIA. ITIKB-1 OPUEHTUPOBAHHBIE 3a1aHHUS
DrexTpodI3nIecKre [KB-2

6 CBOMCTBA TIKB-3 Jomamaue 3aganus [pakTuko-
MOJTYTIPOBOTHUKOB U OPHUEHTUPOBAHHBIEC 33/IaHUS
METAJIJIOB

7 Onruka Homamaue 3aganus [Ipaktuko-
TTOJTYTTPOBOTHUKOB OPHUEHTHPOBAHHBIE 33/ITaHUS
DIIeMEHTapHbIE,

8 OMHapHBIE U Homamaue 3ananus [Ipaktuko-
MHOTOKOMTIOHEHTHBIE OPHUEHTHPOBAHHBIE 33JITaHUS
TTOJTYTTPOBOAHUKHU
®a3oBbIE paBHOBECHS

9 |B Homamaue 3aganus [Ipaktuko-
TTOJTYTTPOBOTHHUKOBBIX OPUEHTUPOBAHHBIE 3a/1aHUS
CUCTEMax
Meto1bl TOTy4YEHUs U

10 OYHCTKHU Homainue 3aganus [Ipaktuko-
TTOJTYTTPOBOTHHUKOBBIX OPUEHTUPOBAHHBIC 3a/1aHUS
MaTepuajoB

[IpomexxyTodHas aTTecTaIus [Tepedenn BOIpocoB
(hopma KOHTpPOJISA - 3a4eT KM

20 TunoBble OIEHOYHBbIE CPeACTBA M MeTOAUYECKHE MATEPHAJIbI, ONpe/easionue
npoueaypbl OLeHNBAHUS

OneHka 3HAaHMN, yYMEHHW U HAaBBIKOB, XapakTepusyrolas AJTambl (HOpMHUPOBAHUS
KOMIIETEHIIM B paMKaxX M3YyYeHHUs AUCHUIUIMHBI OCYIIECTBISIETCS B XOJE TEKyIlel u
MPOMEXYTOUHOM arrectaumil. Tekymas arrectauus MPOBOAUTCS B  COOTBETCTBUU C
[TonoxeHneM O TeKyIIe aTTecTalMu OOYYAIOIIMUXCS MO MPOrpaMMaM BBHICIIETO 00pa30BaHUS
BopoHexckoro rocyapcTBEHHOTO YHUBEpPCUTETa. TeKyllas arTecTalus MpoBOAUTCA B (opMe:
YCTHBII OMpOC (MHIUBUIAYAIbHBINA OMPOC); BHITIOTHEHHE MUCHMEHHBIX JOMAIHUX M MPAKTHKO-
OpUEHTHUPOBAHHBIX 3aJlaHUM, BHINIOJHEHHE TECTOBBIX 3adaHuid. [IpomexyrouyHas aTTecTanus
MIPOBOJMUTCS B COOTBETCTBUU C [loN0KeHNEM O IPOMEKYTOYHOM aTTecTanuu oOydJaronuxcs Mo
nporpaMmmMam BBICIIIETO o0pa3oBaHusl. KonTtponbHO-13MepuTenbHbIe MaTepHabl
MIPOMEXYTOYHON aTTeCTalMi BKJIIOYAIOT B CE0S TEOPETHYECKHE BOMPOCHI, MO3BOJISIONINE
OLIEHUTh YPOBEHb MOJYYEHHBIX 3HAHWM, W TPAKTUUYECKOE 3aJaHHE, IMO3BOJISIONIEEC OLICHUTh



cTerneHb C(HOPMHUPOBAHHOCTH YMEHUH UM HaBBIKOB. [IpM OICHMBAaHWM UCHOJB3YIOTCS
KaueCTBEHHbIE LIKaJbl OLIeHOK. Kputepuu oneHuBanus npuseeHsl B 11. 20.2.

20.1 Texkymmii KOHTPOJIb yCIIeBaeMOCTH

KoHTpons ycreBaeMOCTH TO AWUCIHHUIUIMHE OCYIIECTBIISICTCS C TOMOIIBIO CIIEIYIOLTHX
OLCHOYHBIX CPCACTB: MNPAKTHUKO-OPHUCHTUPOBAHHBIC 3adaHHWsA, AJOMAIIHUC 3adaHHusl, TCCTOBBLIC
3aJjaHus, YCTHBIN onpoc. Bormpocs! 11 jomarrHero 3ananust GopMyaHpyroTCs Ha IPAKTHIECKOM
sagsatud. Ha CICAYIOICM [IMPAKTUYCCKOM 3aHATHM CTYACHTBI IMPCACTABIAIOT PCUIICHUC
JOMAIIHETO 33JaHus, 3aHATHE HAUNHACTCS C OOCYKJICHHUS BAPHAHTOB PEIICHUS. Y CTHBIE OIPOCHI
U TECTUPOBAHHUS IPOBOJATCS HA TMPAKTUYCCKOM 3aHSATHH, O YEM IIperojaBaTellb 3apaHee
coo01aeT 00y4JaromuMcs.

20.2 IIpomeskyTOUHAA aTTECTALMS

HpOMe)KYTO‘-IHafl arrecrauyda N0 JUCHUIIIIMHE OCYHICCTBIACTCA C IOMOIIBIO CICAYOIINUX
OLCHOYHBIX CPCACTB:

1. OcHoBHBIE (PEHOMEHOJOTHUYECKHE OTJIMYWS METAUIOB W TOJYNPOBOTHUKOB. OOrmias
XapaKTepUCTHUKA MOJTYIPOBOJHUKOBBIX MaTepUaIoOB

2. Dnementsl Kpuctawiorpadpuu. Pemerka bpaBe. Toueunas W TpocTpaHCTBEHHAS
CUMMETPUS KPUCTAIIJIOB

3. Xumudeckas CBS3b B TOJYITPOBOTHUKAX

4. TlomBW)XHOCTb HOCUTEJIEH JIEKTPUUCCKOTO TOKA. Y paBHEHHUE IS AJICKTPOTIPOBO THOCTH.

5. OOmui XapakTtep TeMIepaTypHOW 3aBUCHMOCTH JJIEKTPOIPOBOJHOCTH METAUIOB M
MOJTYITPOBOTHUKOB (COOCTBEHHASI POBOAMMOCTB).

6. MexaHu3Mbl paccessHust Hocutenei. TemneparypHasi 3aBUCUMOCTb TTOIBUYKHOCTH.

7. TanpBanomarHuTHbIC sBiIeHHU. DpdexT Xoma

8. CunTe3 M oumMCTKa m/m MarepuanoB. HampaBneHHas kpucTtayumzamus. MeToasl pocTa
kpucTtauioB bpumkmena u Hoxpaibcekoro. Teopust 30HHOM TIJIaBKHU.

9. 30HHas CTPyKTypa KpUCTaJIIOB.

10. OnTryeckue  CcBOWMCTBA MOJYNPOBOAHUKOB. CrekTp morjomeHus 1/m.  Kpai
(GbyHIaMeHTaIbHON MOJIOCHI.

11. CtpykTypa MeTau1 — MoJynpoBOJHHUK. D(HPEKT BEIIPSIMICHHUS TOKA.

12. TTorynpoBOTHUKOBBIE TPUOOPHI (JTUOJ1, TPHO,I, TIOTYIIPOBOTHUKOBBIN J1a3ep)

13. Tlonsatue ¢yHKIMH pacnpeesieHus U INIOTHOCTU cocTostHuid. CtaTucTrka bosbiiMana.

14. TToBepXHOCTHBIE CBOMCTBA  IIOJIYIIPOBOJHHUKOB. P-n  mepexon. bunapnsie
noyynpoBoAHUKH. O0IIas XapakTepuCTHKa.

15. Cratuctuka @epmu-/upaka. Yposenr Oepmu.

16. YpoBenr @epMu B NPUMECHBIX MOJTYINPOBOJHUKAX. 3aBUCUMOCTb YPOBHSI (epMU OT
TEMIIepaTypbl

17. Mexanu3msbl paccestHUs HocuTenel. TemnepaTypHasi 3aBUCUMOCTD MOIBUKHOCTH.



HpnMep KOHTPOJIbHO-U3MEPHUTECJIBLHOI'O MaT€puaJjaa K HpOMe)l(yTO‘IHOﬁ arrecranuu.

VYTBEPXAIO
3aBenyromuii kKageapoit 00mmeld 1 HeOPraHUIeCKOW XUMHH
J.x.H. ipod. B.H. CemeHoB

Hanpagienue moaroroBku / cnenuanabHocTh 04.05.01- dyHnameHTalbHAS U TPUKIIATHAS
XUMHS

Jucuuniaunna Xumus ¥ HU3KMKA TOJYIIPOBOTHUKOB
®opma 0o0yueHust O4YHOE
Bua koHTpOJIs SK3aMEH

BI/II[ aTrTeCTallun OPOMEKYTOYHAA

KOHTpOIBHO-U3MEPUTEILHBIN MaTepua No 2

1. Xumuueckas CBSA3b B TOJTYIPOBOTHHKAX
2. 'anpBanoMarauTHbIC sBiIeHUA. Dddext Xomna

Ipenoxasarenb: A.B. KocsikoB

JlJist olleHUBaHUS Pe3yJbTaTOB OOyUEHHUsS HA 3a4eTe HCIIOJIB3YETCS — 3a4TEHO, HE
3auTeH0 COOTHOIIIEHHE TIOKa3aTeled, KPUTEpUEB U IIKAJIbl OIEHUBAHUS
PEe3yIBTATOB O0yUCHHS

YpoBenb
Kputepuu ornieHuBaHUs KOMIICTCHITUI chopmupoBanHoctr | Lllkana omeHok
KOMIIETEHIA I
Bnagenue OCHOBHBIM MarepwaloM Kypca, HoiHble U | [loporoBwiii ypoBeHb
MPaBUJIbHBIE OTBETHI HA 3a4eTe 3auTeHo
OTtcyTrcTBUE 3HAHUH 1O BOMPOCY OMiieTa Ha 3a4ere WiIH | — He 3aureno
HEBEPHBIC, 3HAYUTEITHLHO NCKA)KCHHBIC OTBETHI.




	УТВЕРЖДАЮ
	Декан
	химического факультета
	В.Н. Семенов
	30.06.2021 г.
	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ
	______________Б1.В.ДВ.02.02 Основы технологии полупроводниковых материалов_____
	Код и наименование дисциплины в соответствии с Учебным планом
	1. Шифр и наименование направления подготовки/специальности:
	________________________04.03.01- Химия _______
	2. Профиль подготовки/специализации: ”Прикладная химия”____
	3. Квалификация (степень) выпускника: _________бакалавр________________
	4. Форма образования: _______очная_____________________________
	5. Кафедра, отвечающая за реализацию дисциплины: общей и неорганической химии_____________________
	6. Составители программы:___к.х.н., доцент Косяков Андрей Викторович____________
	______________________________________________________________________
	______________________________________________________________________ (1)
	7. Рекомендована: НМС химического факультета протокол № 5 от 17.06.21
	8. Учебный год:  __2022-2023_____                  Семестр(-ы):   ________4____
	9. Цели и задачи учебной дисциплины: изучение основ физики твердого тела, физики и химии полупроводников с элементами технологии полупроводников; изучение начал полупроводникового материаловедения.
	10. Место учебной дисциплины в структуре ООП: Блок 1.Дисциплины. Часть, формируемая участниками образовательных отношений. Дисциплины по выбору Б1.В.ДВ.2.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

