OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAs TEXHUKa»
Marepuaibl MUKPO- 1 HAHOCHCTEMHON TEXHHUKH

MuHuCTEPCTBO HAYKH M BbicHIero odopasosanusi Poccuiickoii @enepaunu

WBAHOBCKUM 'OCYJAPCTBEHHBIA YHUBEPCUTET

Kadenpa dynnamenTanbHOM GU3UKH U HAHOTEXHOJIOTHIA

OJIOBPEHO:
PykoBoaurens OI1
A.W. Anexcanapon

(mozmmcs)

28 aBrycra 2024 r.

Pabouass nporpaMma QM CHUILIHHBI

OU3NKA XNIAKNX KPUCTAJIJIOB

VYpoBeHb BbICIIETO 00pa30BaHUSA: OakanmaBpuaT

KBanudukanus BbIITyCKHUKA! OakanaBp

Hamnpasnenne noaroToBku: 28.03.01 «HaHoTEXHOJIIOTUH U MUKPOCUCTEMHAs TEXHUKa»
Hamnpasnennocts (mpoduib) Marepuaibl MUKPO- 1 HAHOCUCTEMHON TEXHUKHU

00pa3oBaTeNbHON IPOTPaMMBI:

HUBanoso



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAs TEXHUKa»
Marepuaibl MUKPO- 1 HAHOCHCTEMHON TEXHHUKH

1. et ocBOEHMSI TMCIMITTUHBI

LenssMu OCBOCHHMS IUCHMILIMHBI (Moayns) «®DPu3nka KHUIKUX KPHUCTAJUIOB» SBIAIOTCA IIO-
CIIe/IOBATEIIFHOE M3JIOKEHNE (PEHOMEHOIOTHIECKOW TEOPUH, METO/I0B, C TOMOIIBIO KOTOPBIX 3Ta TEOPHS
paboTaeT, U IpUMEHEHHE €€ K OOBICHEHUIO MHTEPECHBIX U MPAKTUYECKHU BAXKHBIX 3 -(PEKTOB B KUIKHX
kpuctayulax. Kpome Toro, paccMarpuBaeTcs CTPYKTypa M CTaTHCTHYECKas CHMMETPHS JKUIKHX
KPHUCTAJIOB, OCHOBBI MMKPOCKOITMYECKOH Teopun Me30da3, BbIpabOTKAa YMEHHs HCIIOJIb30BaTh
NOJyYEHHbIE 3HAHUS JUIA OINpENeNICHHs THUIOB Me30(a3, HCCIEAOBaHMUS CTPYKTYphl W CBOMCTB
KHUJIKOKPHCTAITMYECKUX O0BEKTOB.

2. MecTo nmucuumjinHbl B cTpykType OIl

JucuuninHa sSBiasieTcst JUCIUILUIUHOM 10 BRIOOPY; OTHOCHUTCA K YacTH, (hopMUpyeMoi
YYaCTHHKaMU 00pa30BaTEeIbHBIX OTHOIICHUH 00pa30BaTEIbHOM MTPOrpaMMBI.

YcnenHoe 0OCBOCHHE JaHHOW JUCIUILTUHBL OyIeT ClIOCOOCTBOBATh TOTOBHOCTH CTYIEHTOB K
OCBOCHHIO CIIEIYIONUX AUCIUILINH: MaTepuanoBeieHne HAaHOCTPYKTYPHPOBAHHBIX MaTEPUAIIOB,
HAaHOMAaTEepHaJIbl B AJIEKTPOHUKE, METO/IbI aHAIN3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB,
MPOXOXKJICHHUIO YUeOHOH 1 TPEATUIUIOMHOM MPaKTHK, HAYyYHO-HCCIIEI0BATENILCKOM padoTe.

CryzaeHT, NpucTyNarIui K U3YYSHHUIO TUCIUIUIMHBL, TOJKeH 00J1aAaTh 3HAHUSAMU, YMEHUSIMH U
HaBBIKAMHU, TTOJIyYEHHBIMHU paHee B X0/1€ U3yUeHUs TucIUIUTNH Pu3nka, PU3nKa KOHICHCHPOBAHHOTO
COCTOSIHMS BeniecTBa (pa3aeln pusndeckas Kkpuctamiorpadus).

Jl1s ocBOEHUS JaHHOW JUCLMILIMHBI 00y4arOIUNCS JOIKEH:

3HaTh: OCHOBBI KypcoB 0011eil (PU3UKH, CTPOSHUE TBEP/BIX U KHUAKHX TEJ, OCHOBHI OOIIECH XUMUU
(cTpoeHHE aTOMa, TUIIBI XUMUYECKUX CBS3EH)

YMeTh: MONB30BaThCA TEOPETHUYECKHMMH OCHOBaMH, OCHOBHBIMU TOHSATHSIMH, 3aKOHAMH U
NPUHLIMIIAMU QUZHUKH.

HMeTh: mpakTU4eckuil onbIT/MIMEeTh HaBBIKHM: BIQJICHUS MaTEeMaTHMYECKUM ammapaToM (pu3uku
(BBIYMCIIEHUE TIPOU3BOIHBIX U WHTETPAJIOB, pElIeHNe OOBIKHOBEHHBIX TMHEHHBIX U TU(HEpeHIIHaTbHBIX
YpaBHEHHUH, OTepaIiy ¢ BEKTOPaMU U MaTpUIlaMH ), HABBIKAMU Pa0OTHI ¢ PU3NIECKUMU MPUOOPAMH.

Marepuan Kypca MOXET CIY>KATh OPHEHTHPOM TpPU M3YYCHHU Psifa CHEIHUATbHBIX JUCIHILINH,
TaKUX KakK (U3UKAa MOBEPXHOCTH, KOMIIOHEHTbI MMKpPO- W HAHOCHCTEMHOM TEXHHKH, TEXHOJOTHS
KOMITOHEHTOB ~ MHUKPO-M  HAHOCHCTEMHOW  TEXHHWKHM,  METOJbl  aHalmM3a W  KOHTPOJIS
HaHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB.

3. IllianupyemMble pe3yJbTAThl 00yUeHHUsI 10 THCHHUIIJIMHE

3.1. KomnereHnun, (OpMHUPOBAHHIO KOTOPBIX CHOCOOCTBYeT aucoMIinHa (coenacho
Mampuye coomeemcmeus Komnemenyuu u cocmaegagowux OIl)

[Tpu ocBOEHMHU AUCHHUILIMHBI (POPMUPYIOTCS CIEAYIONIME KOMIIETEHIIMU B cooTBeTCcTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

a) yausepcaibHbie (YK):

0) obmenpodeccuonanpabie (OITK):

B) npodeccronanbubie (11K):

IIK-1.  Cnocoben oCyujecmenams npopeccUoOHaAIbHYI0 0esimeNbHOCMb € YYemom 3HAHULU
meopemuyecKux U NPUKIAOHbIX OCHO8 MAMEPUAIO8e0eHUsl, MUKPOMEXAHUKU U CONPOMama

3.2. llepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH A0CTHKEHUS GOPMHUPYEMbIX KOMIIETCHIM I

B pesynbTare 0CBOCHUS IUCIUILTUHBI 00YYaIOUUICs JOIKEH:
3uartp: npunsateie knaccupukanyu KK, ¢peHomeHnonornueckre u MUKpockonmueckre Teopun KK cocrosHus,
¢usnueckue cBOMCTBa ME30MOP(HBIX BELIECTB, METOABI MX HUCCIIEIOBAHUS U BO3MOXHBIC 00JIACTH IMPHMECHEHUS
KHUAKAX KpHCTAUIOB. lIMeTh mnpencraBieHHe 00 OCOOEGHHOCTAX >KUIKOKPUCTAJUIMYECKOTO COCTOSHHUS Y
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Pa3IHYHBIX BEIIECTB, METO/IbI SKCIIEPUMEHTAIBHBIX MCCIICIOBAHUNA CTPYKTYPbI U CBOMCTB XHUIKHX KPUCTAILIOB (,
ITK-1)

YMeTh: MOHUMATh, W3JIaraTh U KPUTHYCCKU aHAM3UPOBATh 0a30BYH (U3NYECKYIO HH(OPMAITHUIO;
MOJIL30BAThCS TCOPETUYCCKUMH OCHOBAMHM, OCHOBHBIMU MOHATHAMH, Kiaccudukarmenn KK ans ommcanus tumna
Me30(]asbl, ee CTPYKTYphl U (PU3HYECKUX CBOUCTB JKUIKOKPHCTAJUIMIECKUX BEUIECTB; MPOrHO3UPOBATH HA OCHOBE
UMEIONINXCS TEOPSTHUYSCKUX 3HAHWHA TIOSBICHHME THIMA Me30(a3bl U HAJIMYKHE OIPEICICHHBIX (QU3NIESCKUX
CBOMCTB;, HCIIONB30BaTh IMOJNyYCHHBIC TCOPETUYCCKHE 3HAHUS JUIS HW3YYCHUS CTPYKTYphl U CBOWCTB
KUIKOKpHCTaInYeckux BemecTs. (ITK-1)

Nmerh npakTudeckuii onbIT/UMeTh HABBIKM: MeTOfaMHu O0OpabOTKH M aHAIW3a SKCIIEPUMEHTAIBHOU |
TEOPETHUYECKOl (u3mueckol HHPOpPMANUY, TMOJNIPU3ANMMOHHO MHUKPOCKOMYSCKUMU W JTUGPAKIIMOHHBIMU
MeToaaMu uccienoBanus crpykTypsl JKK 00bekTOB, MeToqMKaMu u3ydenust pusnueckux cBoicts JKK.(TTK-1)

4. O0beM U coiepKaHue TN CHUTITTHHBI

OO0BbeM IUCIHMIUIMHBI COCTABISICT 3 3aueTHBIX eauHuUIlbl (108 akanmemuyeckux 4acoB).

4.1. Conep:xkaHue JUCHUIUVIMHBI 10 pa3genaM (TeMaM), COOTHECEHHOe C BHJIAMH U
TPYA0EMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YYaIOLIErocs Mo IUCIUILUINHE
yKa3aH B yueOHOM IUTaHEe 00pa30BaTEIHLHON MPOTPaMMBI.

Ne Bunpl 3anartuii, ux DopMBbI TEKYLIETO
n/ Pasnen 00beM (B aK.Jacax, KOHTPOJISt
n JUCTIATLTAHBI 0 OYHOM/3a09HON YCIEeBaeMOCTH
(dhopMme o0yueHwMsI) (no nedensam
cemecmpa)Dopma
MPOMEKYTOUHON
aTTecTaIuu

(no cemecmpamy):
(3auem, dK3aMeH,
Kypcogasi paboma,
KypCo8otl npoexm,)

Cemectp
Henens cemectpa

3ausaTus BaHarus

JIEKIHOH | Jaboparop
-HOTO HOIO THIIA
THIIA

1 | Beenenune. JKumkokpucrammuieckoe coctosHue | S5, | 1, 4
BElIeCTBA. TEpMOTPONHBIE W  JIMOTPOIIHEIC
xunkue kpuctawisl  (OKK).  Knaccubukanus
TEPMOTPOIHBIX ~ JKUAKUX  KpucTawioB. Mx
uneHtudukanus. OCOOCHHOCTH MOJICKYJIIPHOH
ctpykrypsl JKK. Towednas u cratuctudeckas
CUMMETPUS KHUJIKUAX KPHUCTAILJIOB..
MeKMOJIEKYIISIPHBIE CHJIBI.

2 DEeHOMEHOJIOTHYECKUE TEOPHUH JKUAKUX | 5 | 2-4 | 6 4(mabopa | OtueTs! o
KpucTaJuioB  (Teopus  poeB W Teopus TOpHAast 1a060paTOPHBIM
KOHTHHYyMa). Teopus YIPYTOCTH pabora) | paboram
CrarucTiueckasi TEOpUHM  YHOPSIOYCHHS B
Hematukax: mnpuommwkenue OHcarepa, TeopHs
camocoriacoBaHHoro mons — Maiiepa-3ayre.
[Ipumenenne Tteopun Maiiepa-3ayne  ans
OIMCAHUSL XOJIECTEPHUYECKUX U CMEKTUYECKUX
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XKK.
3 Hedpextsr B XKK: knaccudukamms: |5 | 5-6 | 4 4
TOUYCUHBIE, JUCKITMHALIUH, CTEHKU, (mabopat
KOH(OKaIbHBIE JTOMCHBI. OcobeHHOCTH OpHOE
nehekToB B pa3nmnyHbIX THHaX JKK. 3aHATHE)
4 5 |78 |4 4
Opuenranuonnsie dp¢extsr B KK: BimsHue (mabopat
OMOpHBIX ~ MOBEpXHOCTeH. TBUCT-CTPYKTypa. OpHOE
BrimsiHEE MAarHUTHOTO M AIIEKTPHYECKOTO TTOJICH. 3aHsATHE)
[epexon ®penepukca.
5 | Jupnektpudeckue CBOICTBa xuakux |5 |9 2 4
KPHCTAJIIOB. (rabopat
opHOE
3aHATHE))
6 | HeycTOWYMBOCTH B DJEKTPUUECKUX MOJISIX 5 110 |2 4
(madopar
opHOE
3aHATHE)
7 | OnTtryeckue W dJIEKTpoonTHYeCKHWe cBoiictBa | 5 | 11- | 4 4
XKK. 12 (madopar
opHOE
3aHATHE)
8 | dazorrie mepexonsl B KK 5 113 |2 4
(;maGopar
OpHOE
3aHATHE)
9 | Meroabl uccnenoBanus (pU3NUECKUX CBOWMCTB M | 5 | 14 2 Jokmanel 1o THIaM
CTPYKTYPBI KHJKUX KPHCTAIUIOB KHUJIKOKPHUCTAIUINIEC
1 | JImorpomnHbIe u JUCKOTHUYECKHE KK: |5 |15 |4 4 KUX  CTPYKTyp U
0 | xnmaccudukanus, CTpyKTypa 16 (mpakTHy | IPUMEHEHUIO
ecKoe KHUJKUX KPUCTAILIIOB
3aHATHE)
1 | XXungkokpucTammnieckue MoJTUMephI 5 17 |2
1
1 | [IpumeHeHUE KUIKUX KPHCTAIIIOB 5 |18 |2
2
KonTpons 5 3auer
HNTOI'O 108 yacoB, u3 HUX 36 32

4.2. Pa3BepHyTO€ ONHCAHHE COAEPKAHUA TUCHMILUIUHBI N0 pa3ienaM (TeMam)
Pasoenvi kypca
1.Benenue. XXuakokpucraminyeckoe coctosinue BemiectBa. CTpykTypa U KiacCU(PUKAIMS KUIKUX
KpPHUCTAJIJIOB.
2. DEeHOMEHOJOTNYECKHE TEOPUM KUIAKUX KpHCTALIOB. Teopus ynpyroctu. Mukpockonuyeckas
teopusi Mailepa-3ayme.
3. JleexThl B KUAKUX KpUCTAIIAX.
4. Opuentaunonssie 3¢ ¢pexts! B XKK:
5. AuanekTpuyeckue CBOMCTBA
6. HeycToiunBOCTH B 2JIEKTPUUECKUX TOJIAX.
7. Ontuueckue u dneKkTpoonTudeckue cBoictra JXKK.
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8.
9.

10.
11.

12

8. ®a3oBbIE IEPEXOIbI

9. JImorponusie XKK. Iuckornueckue KK
10. ’Kuakokpucraminieckrue NoJIuMepHhI.

11. ®dusznueckue metoasl uccneaopanus KK
12. TlpumeHeHUE )KUAKUX KPUCTAILIIOB.

Kpamxkoe codepaoicanue pasoenos

Beenenue. XXKuakokpucraminyeckoe COCTOSIHUE BELIECTBA. Te€pMOTPONHBIE U JTMOTPOIHBIE JKUIKUE
kpuctaiel (OKK). Knaccudukanus TepMOTpPONHBIX KHUIKUX KpUCTaLIoB. MX wuaeHTHHUKaLMA.
OcoOennoctu MouekysipHol cTpykTypbl JKK. ToueuHas cummerpusi XHUAKUX KpPUCTAJIJIOB.
Cratuctuueckas ciMMeTpHsl. MeXMOIEKyJIIPHBIE CUJIBI.

DEHOMEHOJIOTUYECKUE TEOPUH KUAKUX KPUCTAIJIOB (T€OpUs POEB U TEOpHUsl KOHTUHYyMa). Teopus
ynpyroctd. TeH3opHslii napamerp mnopsaka. OcHoBHble ypaBHeHus ruapoauHamuku JKK.
Craructuueckass Teopud YyHOPSAOYEHMsT B HeMarukax: npuOmikenue OxHcarepa, Teopus
camocoriacoBaHHoro nosis Maiiepa-3ayne. Ilpumenenue teopun Maiiepa-3ayne ais OnucaHUs
xosiectepudyecknx u cmektuyeckux KK.

Hedexrsr B XKK: knaccupukanus: ToyeuHble, JUCKIMHAIMM, CTEHKH, KOH(OKaIbHbIE JIOMEHBI.
Ocob6ennoctu neektoB B paznuyHbix Tmax KK.

Opuentaunonssie 3¢ ¢extsl B XXK: BausHue onopHsx nosepxHocreil. TBUCT-cTpykTypa. Biusnue
MarHUTHOTO U DJIEKTPUYECKOro IMoyied. TEeH30pHOEe ONKWCaHWE MAarHUTHBIX W AJIEKTPUUECKUX
cBoiictB. Ilepexon @Ppenepukca, CTaLMOHAPHBIA ciaydald, OuHamMuKa Hpdexta Dpenepuxca..
Bnusinue Teuenus.

Judnexktpuueckue CcBOMCTBa: JIManeKTpuyeckas NIPOHULAEMOCTh M 2JIEKTPOIPOBOAHOCTH
dnekcoaniekTpuueckuit 3Qdext. CerHeTodIeKTPUIECTBO.

HeycroitunBoctu B anekrpudeckux noissx. JJomens! Kamycruna-BunbsamMca, meBpoHHast CTpyKTypa
B HeMaTHKax. Kputnyeckoe mosie u ero 3aBUCUMOCTh OT 4acTOThl. HeycToiunBoCTH B X0necTepuKkax
Y CMEKTHKAX.

Onrtuueckne u anekrpoontuyeckue cBorctBa JKK. OpueHTanMOHHBIE SJIEKTPOONTHUYECKHUE
apdextr: S-apdext, B-apdexr, T-apdext, obpatnbiii T-3pdexr. DnaexTporuapoauHaMudecKas
HeyctoiunBocTh B Hematmueckux KK, Junamuyeckoe paccessuue ceta ([PC). OcobGennoctu
3NIeKTpoonTUIecKuX 3¢ (ekToB B xonecrepudeckux u cmexktuaeckux KK, apdexr APC ¢ mamsaTsio.
®da30BbIe EPEXO/Ibl: (Pa30BBIN NEPEXO]T HEMATUK — U30TPOITHAS )KUJIKOCTh, CMEKTUK A — HEMATHK.
MeToapl nccienoBaHus JKUJKUX KPUCTAIIIOB.

JInorponusie XKK: knaccudukanus, crpykrypa. JAMCKOTUYECKUE )KUIKUE KPUCTAILIBI
Kuakokpucraminyeckue MOJIMMEphl: CTPOEHHE, 0COOEHHOCTH, CBSA3aHHBIE C HAJIMYHEM OCHOBHOM
[[ENU MaKpOMOJIEKYJIbl, CBOMCTBA.

. OCHOBHEIE 00J1aCTH NMPUMCHCHUA KUAKHUX KPUCTAJJIOB.

5. O6pa3zoBarejibHbIE TEXHOJOTHHI
OCHOBHBIE TEXHOJIOTUU: MOIyJILHOTO O0yUYeHUs1, MPOOIEMHOT0 00y4YeHUS, TEXHOJIOTHS BEIOODA,

MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE.

Bce COACPIKaHNUEC COCTOUT M3 JABCHAAUATH MOIlyﬂeﬁ, KaXObId U3 KOTOPBIX BKIIFOYACT B ceOls

JICKIIMH U na6opaTopHoe 3aHATUEC, 3aJaHUA I CaMOCTOSATEIbHOU pa6OTI)I, 3aJaHuC 110 IIOATOTOBKE
JOKJIaaa.

OCHOBOH CaMOCTOSITETHHOW JEATEIHHOCTH SIBJIICTCS TPEXKAEC BCETO JOMAIIHSS TOJATOTOBKA K

J'Ia60paTOpHLIM 3aHATUAM U 06pa60TKa PE3YyJIbTAaTOB J1a6opaTopHoro OKCIICPUMCHTA, a TaKkKC
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MOJMOTOBKA JIOKJIaJa MO OJHOW M3 BhIOpaHHBIX TeM. CTyAeHTaM IpPeJoCTaBIseTCs BHIOOP TEMAaTUKU U
XapakTepa BBIMOJHEHHUS MPOEKTA.

H3ydenue Kypca CTPOUTCS MO CIEAYIOLIEH CTpaTeruu: CTYJIEHThl MOCEUIAIOT BCE ayIUTOPHbBIE
3aHsITHS (JIEKIMH, J1a00paTOpPHBIC), BBIMOIHSIOT BCE TEKYIIME IOMAITHUE 3aJaHus, pabdoTaloT Hal
JOKJIAIOM TOJI PYKOBOACTBOM IPEIOAaBaTess Yepe3 OUHbIe KOHCYJIbTAlluU
[Tpu nmpoBeneHnH JTa0OPATOPHBIX 3aHATUH HCIIONB3YIOTCS CIEAYIONIUE METOABI: TPyNIoBas padboTa.

6. YueOHO-MeTOIHYECKOE 0DecrieyeHre CaMOCTOSITeJIbHOI padoThl 00y4YaoUIUXCst

CamocrosTenbHas paboTa CTyIeHTa MPeaIoaraer:

1. moaroroBka K Ja0OpaTOpHBIM 3aHATHAM, 00pabOTKa pe3ynbTaToB J1AOOPAaTOPHOTO
JKCIIEpUMEHTa (Yy4eOHO-METOJMYECKHE pPa3paOdO0TKH TPAKTHYSCKUX 3aHSATHH BBIIAIOTCS B
AJICKTPOHHOM BHJIC KaXKJIOMY CTYJICHTY, a TAaKXKe €CTh B CBOOOTHOM JOCTYIIC B DJICKTPOHHON
ouoimoreke MBI'Y);

2. TOATrOTOBKA CAMOCTOSITEIILHOTO JOKJIa/a IO OJHOM U3 MPeIaraéMbIX TEM,

7. XapakTepHCTHKA OIEHOYHBIX CPEICTB /IS TeKYIIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM ATTECTAUH 00YYAIOLIUXCS MO THCIUTIIHHE

Otuet no nabopaTopHoi paboTe mpexnrnonaraer 0GOpMIICHUE BBITOJTHEHHOM BO BpeMsl 3aHATHS U
MOJTHOCTHIO PACCUMTAHHOM JIAOOPAaTOPHOI PabOThI C OKOHYATEILHBIMU PE3YJIbTaTaMH B BUJIC IPaUKOB,
Ta6JII/III U PACCUUTAHHBIX BCJIIMYMH, a TAKKC TeOpeTI/ILIGCKI/Iﬁ OTYCT I10 BOIIpOCaM, KOTOPBIC HAKOTCA K
KaXJ10i 1a00paTOpHOit paboTe AJis TOMAITHEH MOTOTOBKH.

3aueT NpPOBOAMUTCA B NHUCHBMEHHOW (opme Mo Bompocam, 3apaHee JaHHbIM CTYyACHTaM JUIs
JIOMAIITHEHN MOJATrOTOBKH, KOTOPhIE OXBATHIBAIOT BCE Pa3/ieNbl M3YYEHHOTO Kypca.

OneHka «HE 3aYT€HO» CTaBUTCS MPU YCIOBUM HEBBINOJHEHHS Ja0OPATOPHOIO MPaKTHUKyMa M
YaCTUYHBIX OTBETOB HA J[BA BOMPOCA 3a4E€THOTO OUIiIeTa.

OHeHKa «3a4YTCHO» CTAaBUTCA MNPHU YCIOBUHW BBIITOJHCHHA na6opaTopHor0 IMMPpaKTUKyMa U IOJHBIX
OTBETOB Ha JIBa BOIIPOCA 3a4ETHOTO OHIIeTa.

8. YueOHO-MeTOAMYeCKOEe M MH(OPMALMOHHOE 00ecnevyeHre TUCHHIIUHBI
OcHoBHas y4yeOHas auTeparypa:

1. Ceipby, C.A. OCHOBBI TEPMOJAMHAMHKH XKUJIKUX KpUCTAUIOB : yueOHOoe mocobue / C. A. CpIpOy ;
WBan. roc. yH-T .— UBanoso : UBI'Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0

2. VYcmexu B M3Y4YEHMH JKUIKOKPUCTAJUIMYECKMX MarepuaioB / MBaH. roc. yH-T; noj pea. H. B.
Vcomsuesoit .— HUBanoso : UB['Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7

3. Kuaxue KpuCTayUIbl : TUCKOTHYECKUE Me30TeHbl / VIBaH. roc. yH-T; MO pell. IOKT. XUM. HayK, pod.
H. B. Yconsuesoit .— HBanoso : UB['Y, 2004 .— 545 c. — ISBN 5-7807-0458-9

4. VYconbuea, H.B. Kunkue xpucrtamibl : THOTPONHBIA Me3oMopdu3Mm : ydebHoe mocobue / H. B.
Yconbuesa ; UBan. roc. yH-T .— WUBanoso : UB['Y, 2011 .— 315 ¢ : un .— ISBN 978-5-7807-0857-
5

5. AkxomoBa, O.b. JluckoTrueckue Me30TeHbl : OT MOHOMEPOB K monuMepam u aerapumepam / O. b.
AxormoBa, H. B. Yconbuesa ; Ban. roc. ya-T .— WBanoso : UB['Y, 2010 .— 106 ¢ : w1 .— ISBN
978-5-7807-0885-8

6. ®enopos, M.C. XXunkokpucrayumaeckne MaTepuasl : yaeoHoe nocodue / M. C. denopos ; MBan.
roc. yH-T .— HWBanoBo : UBI'Y, 2018 .— 117 ¢ : un .— IleuaTHas Bepcusi 2JIEKTPOHHOIO U3JaHUS
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Wznanue Ha ap. HocuTtene: XKuakokpucTaminyeckue MaTepualibl [DIeKTPOHHBIN pecypce] : yueOHoe
nocobue / M. C. ®enopos ; MBaH. roc. yH-T .— WBanoso : UBl'Y, 2018 .— 117 ¢ : un .— ISBN
978-5-7807-1286-5.

7. DusWyYecKHe CBOWCTBA IKUAKUX KPHUCTAUIOB @ METOAMYECKHE YKa3aHWs K JIaOOpaTOpHOMY
OPaKTUKyMy : JJs CTyAGHTOB (¢u3nueckoro Qaxynprera creuuanu3anuu "dOusnyeckoe
matepuanoBenenue”. Padoter 1-6 / Ban. roc. yH-T ; coct. H. B. Kanenenkosa .— MBanogo : UBL'Y,
2012 — 60 ¢ : umn .— [IleuarHas Bepcus OJIEKTpOHHOTO wu3naHuslznmanue Ha ap.
HocuTtene: Ousnyeckre CBOMCTBA KUIKMX KPUCTAIOB [DIEKTPOHHBIN pecype] : .— MBaHOBO : ,
2012 —c¢.— ISBN

JomnonuurenbHas yuyeOHas aurepaTypa:

1. A.C.Conun. Beenenue B pusuky xuakux kpucrawioB. M.: Hayka. 1983.

JILM.bnunoB Kunkue kpucramibl. CTpykTypa u cBorictBa. M.: Kumxkubiit tom «JIubpokom», 2013.

480 c.

I1. de XKen. ®uzuka Kuakux kpucraiioB. M.: Mup.1977.

N.I" Yuctsakos. XKunkue kpucramisl. M.: Hayka. 1966.

I".bpayn, JIx.Yonken. XXuakue kpuctamibl 1 OMOJOTHYECKHE CTPYKTYpbl. M.: Mup. 1982

Kunxokpucrammmueckue noaumepsl. [lox pea. H.A.Ilnats. M.: Xumus. 1988

JI.M.bauHOB. DJEKTPO U MarHUTOOITHUKA XKUAKUX KpucTaioB. M.: Hayka. 1978.

A.IlKamycTuH. DneKTpOONTUYECKHE U AaKYCTUYECKHME CBOWMCTBA JKMJIKMX KPHUCTAJUIOB. M.:

Hayka.1973.

9. H.A.Ilnars, B.I1.ILTu6aes. I'pebHE0Opa3HbIe MOMMMEPHI B XKUAKHE KprcTawibl. M.: Xumus. 1980

10. C.M.Apakenss, FO.C.Uununrapss. Henunelinas ontuka s®uakux kpucramioB. M.: Hayka. 1984.

NHu(popMalilnoHHO-CIIpPaBOYHbIE  CUCTEMbI H(MJM) MpodeccHoHanbHble 0a3bl JaHHBIX MpHU
peanu3aluuy JMCUUIIITMHBI HE UCTIOIb3YIOTCS.

no

N ok w

HpO(I)eCCI/IOHaJILHI)Ie 0asbl JAaHHBIX U I/IH(I)OpMaI_II/IOHHO-CHpaBOLIHBIe CHUCTEMEI.

OBbC «YuuBepcureTckas Oubanoreka oHmaiay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsbiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedyeHue: ormnepanuoHHas cuctema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office u(unm) LibreOffice, untepuer-Opaysep Microsoft Edge u(umu) Yandex
Browser.

9. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue T CIUIIMHBI

VY4eOHble ayAUTOPUH:

— JJI TIPOBENIEHUS 3aHATHI JIEKIIMOHHOTO THIA C KOMIUIEKTOM CIEIHaIN3UPOBAHHON yueOHOI
MeOen W TEXHHYECKUMH CpEACTBAMH OOYYEHHUs, CIYKallUMHU sl TNPEeNOCTaBICHUs y4eOHOM
uH(popMaluu O0IBIION ayAUTOPUH;

— JUIsl TIPOBENEHUS 3aHATUH CEMHHAPCKOIO THIA, KOHCYJbTAllMM, TEKYIIEro KOHTPOJS U
IMPOMEXKYTOUHON  aTTeCTalluM, BBINOJHEHUS KYpPCOBBIX paboT (IIPOEKTOB) €  KOMIUIEKTOM
CHeLHUATU3UPOBAHHON yueOHOM MeOeIH U TEXHUUECKUMH CPEICTBAMU O0yUCHHS.


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+16052+RU%5CIvSU%5Celib%5C3333%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+16052+RU%5CIvSU%5Celib%5C3333%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+16052+RU%5CIvSU%5Celib%5C3333%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+20354+RU%5CIvSU%5Celib%5C846%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+20354+RU%5CIvSU%5Celib%5C846%5B1,12%5D+rus
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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Jlaboparopuu, ocHaIIEHHBIE JIAOOPATOPHBIM 000PYIOBAaHHEM, KOMILIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOI MeOeNIl U TEXHUICCKHUMH CPEJICTBAMU OOYUICHHS.

[Tomemienue AJis CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIIEHHUaIN3UPOBAHHOMN
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXXHOCTBIO TMOAKIIOUEHUs: K cetu «HTepHeT» u
obecrieuenuem noctymna B SUOC.

JleMOHCTpaniMOHHOE 000pYyNIOBaHUE U YYCOHO-HATIISIIHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
THUIIA, 00ECIIEYNBAIOIIUE TEMAaTUYECKUE WIUTIOCTPALIMU: TEPCOHANBHBIN KOMITbIOTEP, IPOEKTOP, IKPaH.

ABTOp(bI) padoueii MporpaMMsbl JUCHUILUIMHBL: 0OYeHm, KAaHOUOam us.mam. HayK, OOYeHm
[lawxosea T.B

[TporpamMmma paccMoTpeHa W yTBEp)KIACHA Ha 3acemanuu Kadenpsl (yHIaMEHTAILHON (QU3UKUA U
HaHoTexHoJorui 28 aBrycra 2024 r., nporokoin Ne 1
IIpunoxkenne 1. Meroanueckne yka3anus i 00y4AOMMUXCSH 10 OCBOCHHUIO U CHHUIIMHBI

Ipunoxkenue 2. @oH OLIEHOYHBIX CPEACTB /IS MPOBEIEHNS MPOMEKYTOUHOMH aTTECTAIHN
o0yyaromuxcs Mo JUCHHUIIHHE.



