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1. lleau ocBOeHUNA TUCHUILIUHBI

[enssMu OCBOCHHMS IUCHUIUIMHBI (MOAYNsi) «®DU3MKA >KUIKUX KPUCTAIJIOBY» SIBISIOTCS T0-
CJIEIOBATENIbHOE U3JIOKEHNE (DEHOMEHOJIOTHYECKON TEOPHH, METOJIOB, C MIOMOIIBIO KOTOPBIX 3Ta TEOPHUS
paboTaer, U MPUMEHEHHE €€ K OOBSICHECHUIO WHTEPECHBIX U MPAKTHUYECKH BaXKHBIX d()-(HEKTOB B KHUIKHX
kpuctamuiax. Kpome Toro, paccMarpuBaercs CTPYKTypa W CTaTHUCTHYECKAsh CHUMMETPHS JKUIKHX
KPUCTAJUIOB, OCHOBBI MHKPOCKOIHMYECKOW Teopun Me30(da3, BBIPAOOTKA YMEHHUS HCIIOJIb30BaTh
MOJyYCHHBIC 3HAHUS JJIA ONpENeieHUs THIOB Me30¢a3, HCCICNOBaHUS CTPYKTYpbl M CBOWCTB
KUJTKOKPUCTATUTMIECKUX 0OHEKTOB.

2. Mecto qucuMiuinHel B cTpykrype OIl

JlucuumiinHa sBiIseTCsl TUCUUIUIMHOM 10 BBIOOPY; OTHOCUTCA K YacTH, (popMupyeMoit
y4acTHUKaMM 00pa3oBaTeIbHBIX OTHOLIEHUI 00pa30BaTeIbHON IPOrPaMMBI.

VYcnenHoe 0cBOEHUE JaHHOM TUCIUIUIMHBI OyJIeT ClI0OCOOCTBOBATh TOTOBHOCTH CTY/AEHTOB K
OCBOEHUIO CIENYIOIIUX AUCUUILINH: MaTepuaioBeieHe HaHOCTPYKTYPUPOBAaHHBIX MaTepUaOB,
HaHOMAaTepHallbl B 3JIEKTPOHUKE, METO/Ibl aHAJIN3a U KOHTPOJII HAHOCTPYKTYPHUPOBAaHHBIX MaTepHAJIOB,
MIPOXOXKJICHHUIO Y4eOHOH M MPeAIUIUIOMHOM NPAaKTUK, Hay4YHO-HCCIEA0BATEIbCKOM padoTe.

CryneHT, NpUCTyNaUi K U3y4€HUIO0 TUCIUIUIMHBI, TOJDKEH 00J1aJaTh 3HAaHUSIMU, YMEHUSMHU U
HaBbIKaMU, TIOJyYEHHBIMU PaHee B X0JI€ U3ydeHUs AucuuIInd dusnka, @u3nka KOHJIEHCUPOBAHHOTO
COCTOSIHUS BerecTBa (pa3aen Gpuznyeckas Kpuctamorpadus).

Jlj1 OCBOEHHUSI TaHHOW JUCUMILIMHBI 00 YyJarOUTUIICs T0JKEH:

3HaTh: OCHOBBI KypcOB 001el (pU3MKH, CTPOCHUE TBEPAbIX U KHUAKUX TN, OCHOBBI 00IIEH XUMUU
(cTpoeHue aToma, TUIIbI XUMUYECKUX CBSI3€EM)

YMeTh: 10JIb30BaThCd TEOPETUYECKUMHU OCHOBAMH, OCHOBHBIMH NOHSTHUAMM, 3aKOHAMH U
MPUHIHUIAMU (U3HKH.

Wmers: npaktudeckuil onbIT/IMETh HaBBIKU: BIQJICHUS MaTeMaTHMYECKUM arrapatoM (pu3uku
(BBIUMCIIEHHE MTPOU3BOIHBIX U UHTETPAJIOB, PELIEHHE 0OBIKHOBEHHBIX JUHEHHBIX U U depeHIINaIbHBIX
YpaBHEHHUM, OTIEpallui C BEKTOPaMU U MaTpHUIlaMH), HaBbIKaMU padOThl ¢ (U3MUECKUMHU TPHUOOpaMu.

Martepuan Kypca MOXKET CIY)KUTb OPHUEHTUPOM IPU U3YUEHUU psAlla CIELUATbHBIX TUCLUIUIMH,
TakKUX KakK (HU3UMKa IOBEPXHOCTH, KOMIIOHEHTbl MUKpPO- W HAHOCHCTEMHON TEXHUKH, TEXHOJIOTHUS
KOMIIOHEHTOB ~ MHUKPO-U  HAHOCHUCTEMHOW  TEXHUKH,  METOJbl  aHajiu3a U KOHTPOJSA
HAaHOCTPYKTYPUPOBAHHBIX MaTEpUAIIOB.

3. Ilnanupyemble pe3yJibTaThbl 00yUeHHs 10 AUCHUIITIHHE

3.1. KomnereHunu, ¢(OPMHPOBAHUI0 KOTOPBIX CHOCOOCTBYeT [AUCUMILUIMHA (CO2NACHO
mampuye coomeemcmeus Komnemenyuu u cocmagngowux OI1)

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleyrolue KoMneTeHuuu B coorserctsun ¢ ®I'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOJATOTOBKH:

a) yausepcaibHbie (YK):

0) obmenpodeccuonansusie (OIIK):

B) npodeccuonanpusie (I1K):

IIK-1.  Cnocoben ocyuecmenams npoghecCUOHANIbHYI0 O0esIMeNbHOCHb C YYemOM 3HAHUU
meopemuyecKux U NPUKIAOHbIX OCHO8 MAMEPUALO8e0eHUsl, MUKDOMEXAHUKU U COnpomMama

3.2. [lepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JO0CTUKeHHs (POPMUPYEMBbIX KOMIIeTeH M

B pe3ynbraTe ocBO€HUS AMCUUILIMHBI O0YyJaIOUIUICS JOIDKEH:
3uare: npunsateie knaccupukanun KK, dheHomeHonormueckne u MUKpockomnuueckue Teopun KK cocrosHms,
(I)I/I3I/I‘ICCKI/I€ CBOMCTBA Me3OM0p(I)HBIX BCHICCTB, MCTOJAbI UX HCCJICAOBAHHA U BO3MOXKHBIC 06J]aCTI/I IIPUMCHCHUSA
JKUAKUX KpUCTAJUIOB. MMerh mpencraBieHne 00 OCOOCHHOCTAX IKMJIKOKPHCTAUIMYECKOI'O COCTOSIHHUS Y
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Pa3IMYHBIX BEIIECTB, METO/ABI AKCIIEPUMEHTAIILHBIX UCCIIENOBAHUN CTPYKTYPHI U CBOWCTB JKUJKUX KPHCTAILIIOB (,
[K-1)

YMeTh: IOHUMAaTh, M3JIaraTh U KPUTUUYESCKU aHAIM3UPOBaTh 0a30Byl0 (U3MYECKyr0 HH(POPMAIIUIO;
MOJIb30BATHCS TEOPETUIECKUMHU OCHOBAMH, OCHOBHBIMH TOHSTHSAMH, Kinaccupukanmeidt KK mist onucanus tuma
Me30(hasbl, ee CTPYKTYPBI U (PU3HYECKUX CBOMCTB JKUIAKOKPUCTAIUIMYECKUAX BEIIECTB; MPOrHO3UPOBATH HA OCHOBE
UMEIOIIMXCSl TEOPETHUYECKUX 3HAHWH TMOsIBIICHHE THIAa Me30(a3bl M HallM4ue ONpPEAETeHHBIX (HUIUIECKUX
CBOWCTB; MCIONb30BATh MOJYYCHHBIE TEOPETHYECKHE 3HAHUS JUISI HW3YYEHUS CTPYKTYphl M  CBOICTB
XKuAKoKpucTaumyeckux Bemects. (I1K-1)

HNmetrs npakTudeckuii onbiT/MIMeTh HABBIKHM: MeTomamMu o0pabOTKHM M aHAIM3a 3KCIEPUMEHTAIBHON U
TEeOpeTH4ecKor (u3mueckoil HHPOPMAIMH, TOISIPU3ANMOHHO MHUKPOCKOIIMYECKUMH W JH(PPaKIOHHBIMH
MeToaMu uccienoBanust cTpykTypsl JKK o0bekToB, MeToaukamu n3ydenus ¢pusmueckux coiicts JKK.(ITK-1)

4. O0beM M copepkaHMe U CHUTITHHBI

O6beM JUCUMILIMHBI COCTABIIAET 3 3aueTHBIX enquHuIbl (108 akageMuyecKkux 4acos).

4.1. Copepxanne AUCHMIUIMHBI 1O pas3genaMm (TeMaM), COOTHeCEHHOe ¢ BHJIAMH U
TPYAOEMKOCTBHIO 3aHSATHI JeKIMOHHO-CeMHMHAPCKOI0 THIIA

OO0beM MHOU KOHTAKTHON pabOThl U CaMOCTOSTEIbHOM pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunel 3anatuii, ux @OopMBI TEKYILETO
n/ Pasnen 00beM (B aK.Jacax, KOHTPOIIS
I IUCHMUILIAHEI 10 OYHOI1/3a04HOM YCIIEBaEMOCTH
(dbopme 00yUeHHS) (no nedensim
cemecmpa)Dopma
IIPOMEKYTOYHOU
aTTecTaluu

(no cemecmpamy):
(3auem, sK3ameH,
Kypcogas paboma,
KYPCOBOU NPOeKm)

Cemectp
Henens cemectpa

3aHsaThs 3aHsaThs

JIEeKUMoH | Jlaboparop
-HOT'O HOI'0 THIIa
THUIIA

1 | Beenenne. Kumkokpucramimdeckoe coctosiHue | 5, | 1, 4
BEIIECTBA. TEpMOTPONHBIE U  JIMOTPOITHEIC
xunkue kpucrtamwsl  (KK).  Kiaccudukarus
TEPMOTPONHBIX  JKUJKUX  KpucTauioB. Mx
uneHtuukanms. OCOOCHHOCTH MOJICKYJISIPHOM
ctpykrypsl JKK. Todeunas u craTuctuyeckas
CHMMETPHS KHUJIKAX KPHCTAJLJIOB. .
MeXMOJEeKyYISIPHBIE CHITBI.

2 DEeHOMEHOIOTHYECKUE TEOpUHM JKHAKHX | 5 | 2-4 | 6 4(nmabopa | Otyers o
KpUCTAJJIOB  (Teopusi  poOeB M TEOpHs TOpHas nabopaTopHBIM
KOHTHHYYyMa). Teopus YIPYTrOCTH pabora) | pabotam
CraTucTrueckass TEOPHH  YIOPSJOYCHUS B
HemaTukax: mnpuOmmkenune OHcarepa, TeopHs
camocoriacoBaHHoro mois  Maiiepa-3ayte.
[Ipumenenue Tteopun Maifepa-3ayne  mms
OITUCAHHS XOJIECTEPUYECKUX W CMEKTHYECKUX
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XK.
3 Hedexret B XKK: xnaccudukamus: | 5 | 5-6 | 4 4
TOYCUHBIE, JTUCKJIMHALINY, CTEHKH, (;mabopat
KOoH(]OKaNbHbIC JIOMEHBI. OcobenHocTr OpHOE
nedekros B paznnunbix THnax JKK. 3aHATHE)
4 5 (78 |4 4
Opuenranuonnsie 3pdektel B KK: BiusHHE (;mabopat
ONOPHBIX  MOBEpXHOCTEH. TBUCT-CTPYyKTYypa. OpHOE
BnusiHue MarHuTHOTO ¥ AJIEKTPHUECKOro MOoJeH. 3aHATHE)
ITepexon ®penepukca.
5 | Judnekrpuueckue CBOMCTBa KUIKUX | S | 9 2 4
KpPHUCTAJLIOB. (mabopar
OpHOE
3aHsTHE))
6 | HeycTOHYMBOCTH B 3JIEKTPUUECKUX TOISIX 5 (10 |2 4
(;mabopar
OpHOE
3aHATHE)
7 | OnTtuueckne M JNEKTPOONTHYECKHE cBoictBa |5 | 11- | 4 4
XKK. 12 (mabopar
OpHOE
3aHATHE)
8 | ®azorie mepexoan! B KK 5 |13 2 4
(;mabopar
OpHOE
3aHATHE)
9 | Meroapl uccieaoBaHuS (PU3NYSCKUX CBOMCTB U | 5 14 2 Jokmaael 1o TUIaM
CTPYKTYPBI )KUJKUX KPHCTAIUIOB KHUAKOKPUCTAITHYEC
1 | JIuorpomHsie u JIUCKOTUYECKUE KK: |5 |15- | 4 4 KUX  CIPpYKTYp H
0 | xmaccugukanus, CTpyKTypa 16 (TIpakTHd | MPUMEHEHUIO
€cKoe KHUAKIX KPUCTAJIIOB
3aHATHE)
1 | XKunkokpucramindeckue MmoJTuMepsl 5|17 |2
1
1 | IlpumeHeHne KUIKUX KPUCTAIUIOB 5 |18 |2
2
Kontpons 5 3auer
HUTOI'O 108 yacoB, u3 HEX 36 32

4.2. PazBepHyToO€ OnMcaHue COAeP:KAHMS JMCHMILIMHBI IO pa3aejaM (TeMaMm)
Paszoenvl kypca
1.BBegenue. Kuakokpucramumueckoe cocTosiHue BemectBa. CTpyKTypa U KiacCU(PUKALUS KUTKUX
KpPUCTAJLJIOB.
2. DEHOMEHOJIOTUYECKUE TEOPHH KMJIKUX KPHUCTALIOB. Teopus ynpyroctu. MHKpocKonmuYecKas
Teopusi Maiiepa-3ayre.
3. ledexThl B )KUAKUX KpUCTAILIaX.
4. Opuentanmonusie 3¢ ¢extsl B JKK:
5. JIM3JIeKTpuyeCcKre CBOMCTBA
6. HeycToilunBoCTH B JIEKTPUUECKUX MOJISX.
7. OnTrdeckue u AekTpoonTruieckue ceorcrra KK.
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8. @a3oBbIe ITEPEXObI

9. JInorponusie XKK. luckotnueckue KK
10. JKunkokpucTamIM4ecKue MoJIUMEPBI.

11. ®usnueckue meroasl uccnenopanus KK
12. [IpumeHeHne KUIKUX KPUCTAIIIOB.

Kpamkoe codepaorcanue pazoenos

8.
9.
10.
11.

12.

Beenenue. JKunkokpucramindeckoe COCTOSHUE BellecTBa. Te€pMOTPOIHbIE U JTUOTPOIHBIE KUIKUE
kpuctayisl (OKK). Kiaccudukanust TepMOTPONHBIX KUAKUX KpUCTauIoB. WX umaeHTHUKAIuS.
OcoOennoctu MonekymnsipHoil crpykTypsl JKK. Todeunas cummeTpus XUIKUX KpPUCTAIIOB.
Cratuctuueckas CHMMETpHS. MeXMOJIEKyIIpHbIE CUJIBL.

DEeHOMEHOJIOTUYECKUE TEOPUH KUJIKUX KPUCTAIIIOB (TEOpHsl pOE€B U Teopus KOHTHHyyMma). Teopus
ynpyroctd. TeH3opHblii mapamerp mnopsiika. OcHoBHble YypaBHeHUs ruapoiuHamuku JKK.
Cratuctuueckas TEOpUM YIOPSAOYEHHs B Hemarukax: npubmmkenue OHcarepa, Teopus
camocoryiacoBaHHoro mnosisi Maiiepa-3aymne. [Ipumenenue teopun Mailepa-3ayne [uisi onucaHUs
xoJiecTepruieckux u cMekTuyeckux KK.

Hedexter B JKK: wimaccupukauus: TouyeyHble, TUCKIMHALMM, CTEHKH, KOH(OKAIbHBIE JIOMEHBHI.
OcoOenHoctu nedekToB B pa3inyHbix TUnax KK.

Opuenranuonnsie 3@dextsl B XKK: BiausHre onopHbIX noBepxHocTed. TBUCT-CTpyKTypa. Bnusiaue
MarHUTHOTO U 3JeKTpuyeckoro mnojeil. TeH3opHOe omnucaHne MarHUTHBIX U 3JIEKTPUUYECKHX
ceorictB. Ilepexon @Ppenepukca, cTauMOHApHBIA ciaydaid, auHamuka s3¢dekra Dpenepukca..
Bnusiaue teuenus.

Jusnexkrpuueckne CBOWCTBA: JIMAJIEKTpUYECKassh MNPOHUIAEMOCTb U AJIEKTPONPOBOIHOCTH
®dnekcoanekTpuueckuii 3¢ dext. CerHeTod IeKTPUIECTBO.

HeycroiiunBoctu B snekTpudeckux noiisax. Jlomensl Kanmyctuna-Bumnbpsamca, meBpoHHas CTPYKTypa
B HeMaTukax. Kputnueckoe 1moJje 1 ero 3aBUCUMOCTh OT 4acToThl. HeycToitunmBoCcTH B X0JI€ecTepuKax
U CMEKTHUKaX.

Ontuueckne u anekrpoontuueckue cBorictBa JKK. OpueHTanMOHHBIE AIIEKTPOONTHYCCKUE
spdektor: S-apdext, B-addexr, T-apdexr, obpaTHbiii T-3ddexT. DaeKTporuapoanHaMuyecKas
HeyctoiunBocth B HemaTudeckux KK, Jlmnamumueckoe paccesnue cera ([IPC). OcobenHoctu
anekTpoontuueckux 3pdexToB B xonectepuieckux u cMmektunueckux XK, apdexr APC ¢ mamsteio.
dazoBbIe Iepexopl: (a30BbIi NEPEX0 ] HEMATHK — H30TPOITHAS KUJIKOCTh, CMEKTHK A — HEMATHK.
MeTo bl Hcce10BaHus JKUIKUX KPUCTAIIIOB.

JInorponnsie JXKK: knaccudukamus, ctpykrypa. JJUCKOTHUECKHE KUIKHE KPUCTAILIBI
Kuakokpucrayumueckue MoJIMMEpbl: CTPOEHHE, 0COOEHHOCTH, CBS3aHHbBIE C HAJUYHMEM OCHOBHOM
L[ENIM MaKPOMOJIEKYJIbI, CBOMCTBA.

OcHoBHbI€ 0071aCTU TPUMEHEHUS KUAKUX KPUCTAIIOB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
OCHOBHBIE TEXHOJIOTHU: MOAYJIBHOTO 00yueHus1, IpoOIeMHOro 00y4yeHusl, TEXHOJIOTUS BbIOODa,

MH(}OPMaLIMOHHO-KOMMYHUKAIIHOHHBIE.

Bce copepxanue COCTOMT M3 JIBEHAAIATH MOAYJEM, KaKIbIii W3 KOTOPHIX BKIIOYAET B ceOs

JICKIIMHU U na6opaTopHoe 3aHATUC, 3aJaHusd I CaMOCTOSATCIbHOM pa60TI>I, 3aJaHuc 110 IOATOTOBKE
JOKJiaaa.

OcHOBOM CcaMOCTOSITEIIEHOM ACATCIIBHOCTH ABJIACTCA HNPCKIC BCCTO JOMAIIHAA IMOATOTOBKA K

7a0OpaTOPHBIM 3aHATHSAM H 00pabOTKa pe3yiabTaTOB JIa0OPATOPHOTO OKCIIEPUMEHTa, a TaKKe
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MOATOTOBKA JIOKJIAJIa 1O OJHOM U3 BHIOpaHHBIX TeM. CTyJeHTaM IpeloCTaBiIsieTcss BbIOOP TEMAaTUKH U
XapaKTepa BBIITOJIHCHUA IIPOCKTA.

N3yuenune kypca CTpOMTCS IO CIEYIOIIEH CTPATErMM: CTYAEHTBI NOCEHIAI0T BCE ayAUTOPHBIE
3aHATUS (JIEKIMH, J1a0OpaTOpPHBIE), BBIMOJIHAIOT BCE TEKYIIME JOMAIlHWE 33JaHus, padoTaloT Haj
JOKJIaIOM IOJ1 PyKOBOJICTBOM IIPENOAABATEINS YEPE3 OUHbIE KOHCYIbTALUU
[Ipu npoBeaeHnn 1a00PATOPHBIX 3aHATUN UCTIOIB3YIOTCS CIEAYIOLIME METOIbI: FPYyIIOBas paboTa.

6. YueOHO-MeTOANYeCKOe o0ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroLuXcs

CamocrosTenbHas paboTa CTy/IeHTa MIPEANOJIaraeT:

1. moxmroroBka K J1a0OpaTOPHBIM 3aHIATHSIM, O00pabOTKa pe3ynbTaTOB J1abOPATOPHOTO
IKCIIEPUMEHTa (Yy4eOHO-METOAMYSCKHE Pa3padOTKH TMPAKTHYCCKUX 3aHSATHH BBITAIOTCS B
AIIEKTPOHHOM BHJIE KaXJIOMY CTYACHTY, a TAK)KE €CTh B CBOOOJHOM JOCTYIIC B DJIEKTPOHHOU
oubnuorexke UBI'Y);

2. TOATOTOBKA CAaMOCTOSITEIBHOTO JIOKJIAAA TI0 OJJHOM M3 MpeAiaraeMbIX TEM,

7. XapaKTepuCTHKA OIEHOYHBIX CPEeACTB /A TEKYILIero KOHTPOJIsi YCHeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAlMN 00YYAIOIIUXCS N0 THCHHUIIIHHE

Otyet mo mabopaTopHOi paboTe mpenarnonaraetT oGOpPMICHHE BBHITOTHEHHOW BO BpeMsl 3aHATUS U
MIOJIHOCTBIO PACCUUTAHHOU J1TaOOPaTOpHON pabOThl ¢ OKOHYATEIbHBIMU PE3YJbTaTaMH B BHUJIE€ IPAPUKOB,
Ta6J'II/III U PAaCCUUTAHHBIX BCIWYHH, a TAKXKCE TGOPCTI/I‘-IGCKI/Iﬁ OTYET I10 BOIIPOCaM, KOTOPBLIC OAKOTCA K
K101 J1a60paTOpHO# pabOTe AJIsl JOMAIIHEH MOATOTOBKH.

3aueT OpOBOJAUTCS B IMUCBMEHHOW (opme MO BONpocaM, 3apaHee MJaHHBIM CTyIEHTaM s
JOMaIIHEH TTOATrOTOBKHU, KOTOPBIE OXBATHIBAIOT BCE Pa3JIeNIbl H3Yy4E€HHOTO Kypca.

OneHKa «HE 3aUTEHO» CTaBUTCA TPU YCIOBUU HEBBIIOJHEHHS J1a0OpaTOPHOTO IMPAKTHKyMa U
YaCTUYHBIX OTBETOB HA ABA BOIIPOCA 3a4YCTHOI'O ousera.

OneHka «3a4T€HO» CTABUTCA IMPU YCJIOBUU BBIMOJIHEHUS JJAOOPATOPHOrO MPAKTUKyMa M MOJHBIX
OTBETOB Ha JIBa BOTIPOCA 3a4ETHOTO OHMIIETA.

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 0O0ecnieYeHUe TUCIHIIINHBI
OcHoBHas ydeOHas TuTepaTypa:

1. Crip0Oy, C.A. OCHOBBI TEPMOJIUHAMHUKHU XKUJIKUX KpUCTALIOB : yueOHOe mocooue / C. A. CwipOy ;
WBan. roc. yu-t .— HBanoso : UBI'Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0

2. Ycmexu B HM3YYCHHH >KHIAKOKPUCTAUIMYECKHX MarepuanoB / MBan. roc. yH-T; mon pea. H. B.
Yconbuesoit .— MBanoso : UBl'Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7

3. XKuakue KpUCTAIIBI : TUCKOTHYECKUE Me30TeHbl / IBaH. roc. yH-T; IO/ pell. JOKT. XUM. HayK, Mpod.
H. B. Yconbuesoit .— HBanoso : UB['Y, 2004 .— 545 c¢. — ISBN 5-7807-0458-9

4. VYcomsuesa, H.B. XXuakue kpucramibl : TUOTPONHBIN Me3oMopdu3M : ydebnoe mocooue / H. B.
VYconsnesa ; MBan. roc. ya-t .— WBanoBo : UBI'Y, 2011 .— 315 ¢ : uim .— ISBN 978-5-7807-0857-
5

5. Axomnosa, O.b. JluckoTnueckue Me30reHsl : OT MOHOMEpOB K mojumepaMm u jaenapumepam / O. b.
AxomoBa, H. B. Yconbnena ; UBan. roc. ya-t .— Hanoso : UBI'Y, 2010 .— 106 ¢ : un .— ISBN
978-5-7807-0885-8

6. Denopos, M.C. Xunkoxpuctaimmdeckue Matepuaisl : yaeonoe nocoodue / M. C. @enopos ; VBaH.
roc. yH-T .— MBanoBo : UBI'Y, 2018 .— 117 ¢ : mi .— IleuaTHas BepcHsl dIEKTPOHHOIO U3/IaHUS
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W3nanue Ha ap. Hocutene: JKuaKoKpucTaUIMUECKE MaTepuabl [DJIEKTPOHHBIN pecype] : yueOHoe
nocobue / M. C. ®enopos ; MBan. roc. yH-T .— MBanoso : UBI'Y, 2018 — 117 ¢ : un .— ISBN
978-5-7807-1286-5.

7. ®wusndeckre CBOWCTBA JKUIKUX KPHUCTALIOB : METOAWYECKHE YKa3aHUsS K J1abopaTOpHOMY
NPaKTUKyMYy : Uil CTYAGHTOB (u3nueckoro (akynbrera crneuuanuzauuu "dusndeckoe
MatepuanoBeaeHue". Pabotsr 1-6 / Ban. roc. yH-T ; cocT. H. B. Kanenenkosa .— MBanoso : BI'Y,
2012 .— 60 c¢c : wmn .— IlewatHas Bepcusi OJIEKTPOHHOTO w3AaHusAl3nanue Ha Jp.
HocuTele: PU3NUECKUE CBOMCTBA KUJIKUX KPUCTAUIOB [DIEKTPOHHBIM pecypc] : .— MBaHOBO : ,
2012 .—c.—ISBN

JlononHuTenpHas yueOHas TUTepaTypa:

1. A.C.ConuH. Beenenue B pusuky xuakux kpuctauiaon. M.: Hayka. 1983.

2. JI.M.baunoB Xuakue kpuctamisl. CTpykTypa u cBoictBa. M.: Kumxkubiil oM «JIubpoxkom», 2013.
480 c.

3. IIL. [e Ken. ®uzuka xuakux kpuctaios. M.: Mup.1977.

4. W.I"'Yuctsakos. XKuakue kpucramisl. M.: Hayka. 1966.

5. T.bpayn, JIx.Yonken. XKunkue kpuctamisl U OMOJOTHYECKHE CTPYKTYpbl. M.: Mup. 1982

6. Xunkokpucrammmaeckue nosmumepsl. [lox pen. H. A.ITnats. M.: Xumus. 1988

7. JL.M.BauHOB. DAEKTPO U MarHUTOONTHKA KUJKUX KpucTamwioB. M.: Hayxka. 1978.

8. A.lKamyctuH. DOnekTpoonTHYECKHE U aKyCTHUYECKHUE CBOICTBA JKUIKUX KpUCTAIOB. M.:

Hayka.1973.
9. H.A.Ilnars, B.I1.IlIuGaes. I'peOHeoOpa3Hbie moJUMEpPDI U KuaKKMe KpucTayibl. M.: Xumus. 1980
10. C.M.Apaxkensn, FO.C.Yununrapss. Henuneiinas ontuka sxuakux kpucrauios. M.: Hayka. 1984.
NupopmanronHo-cripaBoyHble  cucTeMbl U(WiM) npodeccuoHanbHble 0a3bl JaHHBIX IpU
peayin3ayy JUCUUILUIMHBI HE UCIOJIb3YIOTCS.

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Oudnuoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnexrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, natepuer-6payzep Microsoft Edge n(unm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUMN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu W TEXHUYECKUMHU CpEACTBaMU OOYYEHMs, CIyXallUMH JJIs [PelOCTaBJICHUs YyueOHOM
uHpopmanuy O0JBIION ayUTOPUY;

— JUIsl TIPOBEACHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBHINIOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHaM3UPOBAHHON y4eOHON MeOenu U TEXHUUYECKUMHU CPEICTBAMU 00YyUEHUSI.
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JlaGoparopuu, ocHaIIeHHBIE JTA0OPATOPHBIM 000PYIOBAHHEM, KOMIUIEKTOM CIEIHATU3UPOBAHHOMN
yueOHOM Me0enu U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne Uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEHUAIN3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUNBAIOIINE TEMATHUECKHUE NILTIOCTPALIMU: IEPCOHATBHBIN KOMIIBIOTED, IPOEKTOP, IKPAH.

ABTOp(bI) padoueil NpOrpaMMbl IMCUMIIMHBI: 00YeHm, KAaHOUOam @u3.mam. HayK, OOyeHm
llawxkoea T.B

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2023 r., mpoTokoin Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kapeapor Ne OT « » 20 T.
CornacoBaHo:
PykxoBoautens OI1
(moanuce)
[Iporpamma o6HOBIEHA
MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OI1
(noamnuce)
[Iporpamma o6HOBIEHA
MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1
(moamnuce)

Ipunoxenune 1. MeToguueckne yKazanus Jjsi 00y4aloUIUXcsl MO0 OCBOEHUIO THCHHUILINHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /JIsl IPOBEIEHUsSI TPOMEKYTOUHOM aTTecTAlNU
00y4aroumuXxcs Mo JUCUMILIIHHE.



