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1. lleau ocBOeHUNA TUCUUILINHBI

[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 MPAKTHUUYECKH BaXKHBIX 3()-(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 00BHEKTOB.

2. Mecto qucuMiuinHel B cTpykrype OIl

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

YcnenHoe 0cBOEHUE JaHHOM TUCHUIUIMHBI OyIeT ClI0COOCTBOBATH TOTOBHOCTHU CTYAECHTOB K
OCBOEHUIO CIENYIOIIUX AUCUUILINH: MaTepuaioBeieHe HaHOCTPYKTYPUPOBAaHHBIX MaTepUaOB,
HaHOMAaTepHallbl B 3JIEKTPOHUKE, METO/Ibl aHAJIN3a U KOHTPOJII HAHOCTPYKTYPHUPOBAaHHBIX MaTepHAJIOB,
MIPOXOXKJICHHUIO Y4eOHOH M MPeAIUIUIOMHOM MPAaKTUK, 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).

JIy1st OCBOCHHMS TAHHOW JUCIUTUTMHBI 00YJarONTUNCS TOJDKEH:

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 (DU3HKH.

Wmers: npaktudeckuil onbIT/IMETh HaBBIKU: BIQJICHUS MaTeMaTHMYECKUM arrapatoM (pu3uku
(BBIUMCIIEHHE MTPOU3BOIHBIX U UHTETPAJIOB, PELIEHHE 0OBIKHOBEHHBIX JUHEHHBIX U U depeHIINaIbHBIX
YpaBHEHHUH, OTIepallui C BEKTOpaMU U MaTpHUIlaMH), HaBbIKaMu padoThl ¢ (hU3HMUecKUMU Ipudopamu.

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. [Inanupyemblie pe3yJIbTAThI 00yUYeHH s 10 TUCIUTITIHHE

3.1. KomnereHunu, ¢(OPMHPOBAHUI0 KOTOPBIX CHOCOOCTBYeT [AUCUMILUIMHA (CO2NACHO
mampuye coomeememausi kKomnemenyuii u cocmaeasirowux OI)

[Tpu ocBOCHHMM AMCIHUILTUHBI (POPMHUPYIOTCS CIEAYIONME KOMIETCHINH B cooTBeTcTBHH ¢ PI'OC
BO 1o jaHHOMY HanpaBJICHUIO MTOJATOTOBKH:

a) yausepcaibHbie (YK):

VK-1. Cnocoben ocywecmenims HnOUCK, KpUMUYECKUl AHAIU3 U CUHmMe3 UH@opmayuu,
NPUMEHAMb CUCMEMHBLLI NOOX00 0I5 peuleHUs NOCMABIeHHbIX 3A0aY

0) obmenpodeccuonansusie (OIIK):

B) npodeccuonansubie (I1K):

IIK-1.  Cnocoben ocyuecmenams npohecCUOHANbHYIO 0eameNbHOCIb ¢ YYemoM 3HAHULL
meopemuiecKux u NPUKIAOHbIX OCHO8 MAMEPUANOB8EOEHUS, MUKDOMEXAHUKU U CONPOMAma

IIK-2. Cnocoben npogooums npoghecCUOHANbHYIO 0eameNbHOCMb N0 KOHMPOIKD CMPYKMYp U
CBOUCE MAMEPUANO8 U KOMNOHEHMO8 MUKPO- U HAHOCUCTNEMHOU MEeXHUKU.
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IIK-3. Cnocoben svioupamv u npumeHsams HA NPAKMuUKe mMemoovl U CpeoCmea NAaHUPOBAHUsS U
OopeaHu3ayuu UcCCie008arHull u pazpabomox, Memoovbl NPo8edeHUs. IKCNEePUMEHMO8 U HAOI0OeHUl,
00006Wenuss u 0opabomxu uHGopmayuu

1IK-5. Cnocoben ocyuecmenams  npopeccuoOHaIbHyl0  0esamenrbHOCMy ¢ Y4emoM 3HAHUL
000py008aHUS, MEXHONOSUYECKUX NPOYEecco8 U  CEOUCME MAamepuanos, UCHOIb3YEeMbIX NpU
npoU3800CmEe MUKPO- U HAHOPAZMEPHBIX INIeKMPOMEXAHUYECKUX CUCTEM

3.2. [lepeyeHb MJIAHUPYEMbIX Pe3yJabTATOB O0y4YeHHMsl MO JAUCHUIJIMHE, COOTHECEHHBIX C
HHAUKATOPAMHM T0CTUKeHUs1 (POPMHUPYEMBIX KOMIIETEH U

B pe3ynbraTe ocBO€HUS AUCUUILITMHBI O0YyJaIOUIUHCS JOJDKEH:
3uare: npunsateie knaccupukanun KK, dheHomeHnonornueckne u MuKpockomnuueckue Teopun KK cocrosHus,
(I)I/I3I/I‘ICCKI/IC CBOMCTBA Me3OMOp(1)HbIX BC€HICCTB, MCTOJAbI UX HCCJICAOBAHHA U BO3MOXKHBIC obnactu IIPUMCHCHUSA
KUJKAX KPHCTAIOB. MIMeTh TpeicTaBieHne 00 OCOOEHHOCTSAX JKHIKOKPHUCTAJUTHYECKOrO COCTOSHHS Y
Ppas3siInYHbIX BEHICCTB, METOAbI SKCIICPUMCHTAJIbHBIX I/ICC.HeI[OBaHI/Iﬁ CTPYKTYPEI U CBOMCTB KHUJIKUX KPUCTAJIIIOB
(VK-1, TIK-1, TIK-3)

YMeTh: IOHUMaTh, W3JIaraTh ¥ KPHUTHYCCKH AHAIU3UPOBATh 0a30BYI0 (DHU3HUECKYIO HHPOPMAIIHIO;
ITOJIb30BAaThCA TCOPETUYCCKMMU OCHOBAMH, OCHOBHBIMU ITOHATHAMM, KHaCCHq}HKaHHCﬁ KK JUIA OIIMCAaHHUs THUIIA
Me30(hasbl, ee CTPYKTYPHI U (PU3HUCCKUX CBOWCTB UIAKOKPUCTAIUIMYECKUX BEIIECTB; MPOrHO3UPOBATH HA OCHOBE
HUMCIOIUXCA TCOPCTUUYCCKUX 3HAHUM TMOSIBJICHUE THIIA Me30(1)a3bl U HaJIN4YUC ONPCACIICHHBIX (1)I/I3I/I‘ICCKI/IX
CBOICTB; HCIOJb30BaTh IOJIYYEHHBIE TEOPETUUYECKHE 3HAHUA I MU3Y4YEHHMs] CTPYKTYpbl M  CBOICTB
xuakokpucrammyeckux Bemmects. ([1K-1, T1K-2, T1K-3, TIK-5)

HNmetrs npakTudeckuii onbiT/IMeTh HaABBIKM: MeTomamMu o0pabOTKHM M aHAIM3a 3KCIEPUMEHTAIBHON U
TeopeTH4ecKol (u3mueckoil HHPOPMAIMH, MOSIPU3ANMOHHO MHUKPOCKOITMYECKUMH W JH(PPaKIOHHBIMH
MeTosaMu ucciienoBanus cTpykTypbl KK o0bexToB, Meroaukamu u3ydeHus ¢uzndeckux cpoiicts JKK.(ITK-1,
TK-2, TIK-5)

4. O0beM M coepskaHMe U CHUTITHHBI

O6beM JUCUMILIMHBI COCTABIIAET 3 3aueTHbIX enquHuLbl (108 akageMuyecKkux 4acos).

4.1. Copepxanne AUCHMILVIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIaAMH U
TPYAOEMKOCTBHIO 3aHATHII JeKIIMOHHO-CEMHUHAPCKOI0 THIIA

OO6beM MHOW KOHTAKTHOM pabOThl U CaMOCTOSTENIbHOM pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunb! 3anatnii, ux @OopMBI TEKYILETO
n/ Pasnen 00beM (B aK.4acax, KOHTPOJISt
I M CIIATIIMHBI 10 OYHOI1/3a04HOM YCIIEBAEMOCTHU
¢dbopme 00yueHHS) (no nedensam
< ceMecmpa)CIboph/f'a
% MIPOMEKYTOYHOMN
e 2 aTTeCTaIMH
|9 .
2 ot (no cemecmpam,).
8 ) (3auem, sK3ameH,
% Kypcosas paboma,
T KYpPCOBOIU NpoeKm)
3aHsaTus 3aHsaTus
JICKIIMOH na60paT0p
-HOIro HOro TuIia
TUIa
1 | Beenenue. 5 11, 4
Kuaxokpucramiyeckoe
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COCTOSIHUE BeIl[ECTBA.
TepMoTporiHble ¥ JHOTPOIHBIE
KUTKHC KpUCTaJUTBI (KK).
Knaccupukanmss — TepMOTPOITHBIX
KUJKAX KPHCTAaJUIOB. Nx
uaeHTHGUKAIHSI. OcobenHocTH
MoJekynsapaoi  cTpykrypel  KK.
Toueuynas 5 CTaTUCTUYECKas
CUMMETPHS KMJIKUX KPHCTAJIIOB..
MeXMOIIEKYISIPHBIE CUIIBL.

DEeHOMEHOIOTHICCKIE 2-4 4(mabopa | Otyers o
TEOPHU  JKUJKUX  KPUCTAJUIOB TOpHOE nabopaTopHBIM
(Teopust poeB 17§ Teopus 3aHsATHE) | paboram
KOHTHHYyMa). Teopusi ympyroctu
Cratuctuueckas TEOPHUHU
VIOpSIZIOYCHUST B~ HEMAaTHKax:
npubmmkenne Oncarepa, Teopus
CaMOCOTJIaCOBAaHHOTO TOJISE
Maiiepa-3ayre. [Ipumenenne
TEOpUH Maiiepa-3ayne TUTSI
ONUCAHHUA  XOJIECTEPUUECCKUX H
cmekTrueckux KK.

HedexTst B XKK: 5-6 4
KIaccuuKaIms: TOYEYHBIE, (;mabopat
JMCKITMHALINH, CTCHKH, OpHOE
KOoH(]OKaNbHbIC JIOMEHBI. 3aHsTHE)
OcobenHocTr e eKToB B
paznmuuabix THHax KK,

7-8 4
Opuenranuonnsie 3¢ ¢extsl B JKK: (mabopat
BIIMSIHAE OIOPHBIX ITOBEPXHOCTEH. OpHOE
TBucT-cTpyKTYpa. Bnusaue 3aHATHE)
MarHUTHOTO W DJIEKTPUYECKOTO
noneit. [lepexon @penepukca.
Husnexkrpuyeckue CBONCTBa 9 4
KHUAKUX KPUCTAJLIOR. (mabopar
OpHOE
3aHATHE)
HeycToWYnBOCTH B 3JIEKTPUUYECKUX 10 4
MOJISAX (mabopar
OpHOE
3aHATHE)
OnTHyecKkue U dIEKTPOONITUIECKHE 11- 4
croiictBa JKK. 12 (mabopar
OpHOE
3aHATHE)
®azoBble nepexossl B KK 13 4
(mabopar
OpHOE
3aHATHE)
Meronanl HUCCIIEIOBAHUA 14 Jokmaael 1o THUIaM




OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 «HanoTexHOIOrMH U MUKPOCUCTEMHASI TEXHUKA»
Marepuaisl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH

(DUBNYIECKUX CBOWCTB U CTPYKTYPHI KHUJIKOKPUCTAILTUYEC
KHUJIKUX KPHCTAIJIOB KHX  CTPYKTYp H
1 | JImorpomHbple M  AWcKoThueckue | 5 | 15- | 4 4 NPUMEHEHUIO
0 | XKK: xmaccuduranus, CTpyKTypa 16 (mpakTUy | KUAKUX KPUCTAIUIOB
ecKoe
3aHATHE)
1 | XKunkoxpucramindeckue 5 |17 |2
1 | momumepsl
1 | Ilpumenenue xuakux Kkpucrawios |5 |18 |2
2
KonTpons 5 3auer
HUTOI'O 108 yacoB, u3 HEX 36 32

4.2. PazBepHyToO€ OnMcaHue COAePKAHMS JMCHMILIMHBI IO pa3aejaM (TeMaMm)
Paszoenvl kypca
1.BBegenue. Kuakokpucramummueckoe cocTosiHue BemiectBa. CTpyKTypa U KiIacCUPUKALUS KUIKUX

KPHCTaJLJIOB.

2. DEeHOMEHOJIOTUYECKUE TEOPHM KMIKUX KPUCTALIOB. Teopus ymnpyroctu. MHKpocKonmuyeckas

teopust Maiiepa-3ayre.

. leexTrl B )KUAKUX KpUCTAILIaX.

. Opuenraunonusie 3¢ dextsl B JKK:

. Ananexrpudeckue cBoicTa

. HeycTOM4HMBOCTH B 3JIEKTPUYECKUX TOJISIX.

. Onrrrueckue u 3nekrpoontrdeckue cBoiictra XKK.
. @a30BbI€ ITEPEXOBI

. JInuorponueie XK. JIuckornueckue KK

10. JKuakokpucTammm4ecKue MoJIUMEPBI.

11. ®usnueckue meroas! uccnenopanus KK

12. [IpumeHeHne KUIKAX KPUCTAILIOB.

O 03N DN =W

Kpamkoe codeporcanue pazdenos

Beenenue. J)Kunkokpucramindeckoe COCTOSHHUE BellecTBa. Te€pMOTPOIHbIE U JTUOTPOIHBIE KUIKUE
kpuctaiisl (OKK). Kiaccudukanust TepMOTPONHBIX KUAKUX KpUCTauIoB. WX wmaeHTHUKALus.
OcoOennoctu MonekymsipHoil crpyktypsl JKK. Toueunas cummeTpus XKUAKUX KpPUCTAIIOB.
Cratuctuueckas CHMMETpHS. MeXMOJIEKyIIpHbIE CUJIBL.

DEeHOMEHOJIOTUYECKUE TEOPUH JKUJIKUX KPUCTAIIIOB (TEOpHsl pOE€B U Teopus KOHTHHYyyMma). Teopus
ynpyroctd. TeH30pHBI mapameTp mnopsaka. OcHOBHbIE ypaBHeHHs] TuapoauHamuku JKK.
CraTuctuueckas TEOpUM YIOPSAOYEHHS B Hemarukax: npubmmkenue OHcarepa, Teopus
camocoryiacoBaHHoro mnosisi Maifepa-3aymne. [Ipumenenue teopun Mailepa-3ayne [uisi onucaHus
XoJiecTeprudeckux u cMmekTuyeckux KK.

Hedexter B JKK: xmaccupukanus: TouyeyHble, TUCKIMHALMM, CTEHKH, KOH(OKaIbHbIE JIOMEHBI.
OcoOenHoctu nedekToB B pa3inyHbix TUnax KK.

Opuenranuonnsie 3gdextsl B KK: BiausHre onopHbeIX noBepxHocTeld. TBUCT-CTpyKkTypa. Bnusiaue
MarHUTHOTO U 3JeKTpuyeckoro nojeil. TeH3opHOoe omucaHWe MarHUTHBIX U AJIEKTPUUYECKHX
cBoiictB. Ilepexon @penepuxca, CTalMOHAPHBIA ciydad, auHamuka 3¢dexkra Dpenepukca..
Bnusinue teuenus.

Jusnexkrpuueckne CBOWCTBA: JIMAJIEKTpUYECKass MNPOHUIAEMOCTb U AJIEKTPONPOBOTHOCTH
dnekcoanekTpudeckuit 3¢ dext. CerHeTo IeKTPUIECTBO.
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6. HeycroitunBoctu B snekrpudeckux noysix. Jlomensl Kanycruna-BunbsiMca, meBpoHHast CTpYKTypa
B HeMaTukax. Kputnueckoe 1mose 1 ero 3aBUCUMOCTh OT 4yacToThl. HeycToitunBoCTH B X0JI€ecTepuKax
U CMEKTHUKaX.

7. Onrtuueckue u anekrpoontuyeckue cBorctBa JKK. OpueHTannoHHBIE 3JIEKTPOONTHUECKUE
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.

8. da3zoBbIie epexoabl: (Pa30BBIN MEPEX0] HEMATHK — U30TPOTTHAS KUIAKOCTh, CMEKTUK A — HEMAaTHUK.

9. Mertoabl UcClIeIOBaHUSA KUIKUX KPUCTAIIIOB.

10. JInotponnsie XKK: knaccudukanus, CTpykTypa. JJuckoTudueckue ;KuaKkue KpucTasibl

11. )Kunkokpucraninyeckue MoJUMepbl: CTPOCHHE, OCOOEHHOCTH, CBSI3aHHBIE C HAJIMYUEM OCHOBHOM
L[ENIM MaKPOMOJIEKYJIbI, CBOMCTBA.

12. OcHoBHbIE 001aCTH TPUMEHEHUS KUIKUX KPUCTAIIIOB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
OCHOBHBIE TEXHOJIOTHU: MOAYJIBHOTO 00yueHus1, IpoOIeMHOro 00y4yeHusl, TEXHOJIOTUS BbIOODa,
WH(POPMAITMOHHO-KOMMYHUKAITHOHHEIE.

Bce conepanue coCTOMT M3 ABEHAALATH MOAYJIel, KaKIblii M3 KOTOPHIX BKJIIOYAeT B ce0s
JeKuuMu ¥ 1a00opaTopHOE 3aHATHE, 3a/laHusl JJIS CaMOCTOSITENIbHON paboThl, 3aJjaHHe IO MOATrOTOBKE
JOKJIa/1a.

OCHOBOH CaMOCTOSITENIbHOM AEATEIbHOCTU SIBISIETCSA IMPEXKJE BCEro JIOMAIlHAS IOJrOTOBKa K
a0OpaTOPHBIM 3aHATHSAM H 00pabOTKa pe3yJabTaTOB JIa0OPATOPHOTO OKCIIEPUMEHTa, a TakKKe
MOJTOTOBKA JIOKJIA/Ia TI0 OJTHOW M3 BHIOpaHHBIX TeM. CTyJeHTaM MpPeI0CTaBISETCS BbIOOP TEMATHKUA U
XapakTepa BBITOJHEHHSI TPOEKTA.

N3ydeHue Kypca CTpoMTCS MO CIEAYIOLIEH CTpPAaTeTuu: CTYAEHTHI MOCEUIAlOT BCE ayAUTOPHbBIE
3aHATUS (JIEKIMH, J1a0OpaTOpPHBIE), BBIMOJIHAIOT BCE TEKYIIME JOMAIllHWE 33JaHus, padoTaloT Haj
JOKJIaJIOM 01 PYKOBOJCTBOM IIPENOAABATENS YEPE3 OUHbIE KOHCYIbTAI[UU
[Ipu npoBeaeHnn 1a00PAaTOPHBIX 3aHATUN UCTIOIB3YIOTCS CIEAYIOLIME METOIbI: FPYyIIOBas padboTa.

6. YueOHO-MeTOANYeCKOEe o0ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

CamocrosTenbHas paboTa CTy/IeHTa MIPEANOJIaraeT:

1. momroroBka 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 AJIEKTPOHHOU
oubnuorexke UBI'Y);

2. TOATOTOBKA CAMOCTOSITEIBHOTO JIOKJIAAA TI0 OJJHOM M3 MpeAiaraeMbIX TEM,

7. XapaKTepuCTHKA OIEHOYHBIX CPEeACTB /I TEKYILIero KOHTPOJIsl YCHeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAlHN 00YYAIOLIUXCS N0 THCHHUIIIHHE

.Otuer no nabopaTopHo#t paboTe npeanogaracT oGOPMICHUE BHIITOJTHEHHOW BO BPEMSs 3aHATUS U
MIOJIHOCTBIO PACCUUTAHHOU J1TaOOpaTOpHON pabOThl ¢ OKOHYATEIbHBIMU PE3YJbTaTaMH B BHUJIE€ IPAPUKOB,
Ta6J'II/III U PAaCCUUTAHHBIX BCIWYMH, 4 TAaKXKC TGOpCTI/I‘-IGCKI/Iﬁ OTYECT I10 BOIIPOCaM, KOTOPBLIC OAKOTCA K
K101 J1a60paTOpHO# pabOTe AJIsl JOMAIIHEH MOATOTOBKH.

3aueT HpOBOJIUTCS B IMUCBMEHHOW (opMme MO BOIpocaM, 3apaHee MJaHHBIM CTyIEHTaM s
JOMAIIHEH TTOATrOTOBKHU, KOTOPBIE OXBATHIBAIOT BCE Pa3JIeNIbl H3Yy4E€HHOTO Kypca.
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OneHka «HEe 3a4T€HO» CTaBUTCS MPU YCIOBUU HEBBINOJHEHUS J1JaOOPAaTOPHOrO MpakTUKyMa M
YaCTUYHBIX OTBETOB Ha JIBa BOIIPOCA 3a4ETHOTO OUJIeTa.

OneHka «3a4T€HO» CTABUTCA IMPU YCJIOBUU BBIMOJIHEHUS JJAOOPATOPHOrO MPAKTUKyMa M MOJHBIX
OTBETOB Ha JIBa BOIIPOCA 3a4ETHOrO OMIIeTa.

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. VYcnexu B H3YYEHHMM >KUJIKOKPUCTAJUIMUECKUX MarepuanoB / MBad. roc. yH-T; mox pexn. H. B.
Yconbuesoit .— MBanoso : UBl'Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7
3. Kupakue KpUCTaUIBI : TUCKOTUYECKHE Me30TeHbI / MIBaH. TOC. YH-T; O/ Pell. TOKT. XHM. HayK, Ipod.
H. B. Ycoabneoii .— MBanoso : Bl'Y, 2004 .— 545 ¢. — ISBN 5-7807-0458-9

4. VYconbuesa, H.B. )Kunkue kpucramiel : TUOTpONHbIA Me3oMopdusM : yuebHoe nmocobue / H. B.
VYconsresa ; MBan. roc. ya-t .— WBanoBo : UBI'Y, 2011 .— 315 ¢ : uim .— ISBN 978-5-7807-0857-
5

5. AxomoBa, O.b. JluckoTnueckue Me30TeHBI : OT MOHOMEPOB K moiumepam u nenapumepam / 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. Xunkokpuctaimmdeckue Matepuaisl : yaeonoe nocodue / M. C. @enopos ; VBaH.
roc. yH-T .— MBanoso : UBI'Y, 2018 .— 117 ¢ : mi .— IleuaTHas BepcHsl dIEKTPOHHOIO U3JAHUS
W3nanue Ha ap. Hocutene: KuaKoKpucTauIMUecKue 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. ®wusndeckde CBOWCTBA JXKUIKUX KPHUCTALIOB : METOAWYECKHE YKa3aHUsS K J1abopaTOpHOMY
NPaKTUKyMYy : JUIsl CTYAGHTOB (u3nueckoro (akynprera coeuuanuzauuu "dusnueckoe
MatepuanoBeaeHue". Pabotsr 1-6 / Ban. roc. yH-T ; cocT. H. B. Kanenenkosa .— MBanoso : BI'Y,
2012 .— 60 c¢c : wmn .— IlewatHas Bepcusi OJEKTPOHHOTO w3AaHusAl3nanue Ha Jp.
HocuTene: PU3n4ecKre CBOMCTBA YKUIKMX KPUCTAIIOB [DJIEKTPOHHBIN pecypc] : .— MBaHOBO : ,
2012 .—c.—ISBN

JlomomHATEIbHAS YaeOHAas JINTEpaTypa:

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

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

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

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

5. T.bpayn, Jx.YonkeH. )Kunkue kpuctamisl 1 OMOJI0THYECKUE CTPYKTYpbl. M.: Mup. 1982

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

7. JL.M.BauHOB. DNEKTPO U MarHUTOOITHUKA XKUAKUX KpucTtaioB. M.: Hayka. 1978.

8. A.lKamyctuH. DOnekTpoonTHYECKHE U aKyCTHUYECKHWE CBOICTBA JKUAKUX KpUCTAIOB. M.:

Hayka.1973.
9. H.A.Ilnars, B.I1.IlIuGaes. I'peOHeoOpa3Hbie MoJUMEpPDI U KuIKKME KpUcTaiibl. M.: Xumus. 1980
10. C.M.Apaxkensn, FO.C.Yununrapss. Henuneiinas ontuka sxuakux kpucrauios. M.: Hayka. 1984.
NudopmanronHo-cripaBoyHble  cucTeMbl H(Win) npodeccHoHanbHble 0a3bl JaHHBIX IpU
peayin3ayy JUCUUILUIMHBI HE UCIOJIb3YIOTCS.
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9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUHN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu U TEeXHUYECKUMHU CpeACTBAMHM OO0y4deHHs, CIyKalluMHU Ui [PEeJOCTaBICHUS Y4eOHOM
uH(popManuu O0JBIION ayUTOPHH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBHINOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHaM3UPOBAHHON yueOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00Yy4EHUSI.

JlaGoparopusi, ocHaleHHas 1a0OpaTOPHBIM 00OPYIOBAHHEM, KOMIUJIEKTOM CIEIHAATU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBaMU O0yUYEeHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAabOTHI, OCHAILEHHOE KOMIUIEKTOM CIELUATU3UPOBAHHOM
y4eOHOM MeOenn, KOMIbIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBHIO MOJKIIOUEHUs K ceTu «MuTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00eCreUrBaroIINe TEMATHUYECKUE NILTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTED, IPOEKTOP, IKPaH

ABTOp(bI) padoueil NporpaMMsbl IMCUMILIMHBI: 00YeHm, KAHOUOam (u3.mam. HayK, OOyeHm
llawxkoea T.B

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoTokosa Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PyxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

IIpunoxenue 1. MeToguueckune yKazanusi Ajsi 00y4ar0IUXCcsi 10 OCBOEHHIO THCUMILTHHBI

Ipunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /JIsl MPOBEIEHUsSI IPOMEKYTOYHOM aTTecTAlNU
00y4aroumuXxcs Mo JUCUMILIIHHE.



