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1 Hesn u 3a1a4 U3y4YeHUs TUCUUILIMHBI (MOTYJIs).
eanb ocBOeHUSA TMCUMILIUHBI.

Vyebnas auctumianHa «MeToabsl BBIPAIIMBAHUS KPUCTAUIOB» CTaBUT CBOEH LIEJIBIO
chopmupoBath y OakaJlaBpOB MPEJCTABICHUE 00 OCHOBHBIX IMOHSTHSX, SBJICHUAX, 3aKOHAX U
METOJIaX CHEIUAIBHOTO pa3fena Kypca (U3WKH, a TakKe MPUBUTH HABBIKM MPAKTHUCCKUX
pacyeToB M SKCIEPUMEHTATIBLHBIX UcclienoBaHui. Pazaen «MeToabl BbIpalliBaHUsI KPUCTAIIIIOBY
3aHMMAaeT BaXHOE MECTO B cHCTeMe (U3MYECKOTO o00pa3oBaHus. Bo-mepBBIX, OH Jaer
MPEACTABICHUE O (PU3UYSCKUX METOJAaX HCCIICIOBAHMS ONTHYECKHX MaTepuaioB. Bo-BTOphIX,
3TOT KypC CO3[aeT HEOOXOAMMYIO OCHOBY ISl POJIBHIKEHUS B 00JIACTh KBAHTOBBIX SIBIICHUH U B
JIpYyTUe CHeuanbHbIe pa3aeibl PU3NKH.

1.2 3agaun AUCHUILINHBI.

— CUHTE3 U MCCIIEIOBAHHUE CBOMCTB JIA3€PHBIX CPEIl M pealn3alus HEKOTOPbIX U3 HUX Ha
MIPaKTHUKE;

—oBJazeHue (QyHAAMEHTATbHBIMM TPUHIUIAMH W METOJAMU pEUIeHHs Hay4yHO-
TEXHUYECKUX 3ajiay;

— ¢opMUpOBaHHE HABBIKOB M0 MPUMEHEHHIO MOJIOKEHUN (PyHIaMEHTaIbHOU (U3UKH K
rPaMOTHOMY HAaydYHOMY aHallM3y CHUTyalluil, C KOTOPBIMH (U3HUKY NPUXOIUTCS
CTAJIKUBATHCS MIPHU U3YUYEHUH HOBBIX SIBJICHUI;

— IpUOOpPETEHNE HABBIKOB IKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUL;

— (hopMHpOBaHHE Y CTYJACHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

1.3 MecTo AucHUIIMHBI (MOAYJIs) B CTPYKTYpPe 00pa30BaTe/ibHOI NPOrpaMMBbl.

«MeTo/ibl  BBIPALIMBAHUS KPHUCTAUIOBY SIBJSICTCS 00S3aTENIbHOM JUCHUTUIMHON
nanpasienus 03.03.02 — «dusukay. B nwukie oOmedu3uvecKkux —JIUCHUTUIHH
HEOOXOJMMBIMU  TIPEANOCHUIKAMU  SIBJISIFOTCS  3HAHHE OCHOB  KpHUCTauiorpaduu,
KPUCTANIOXUMUH,  KPUCTALIOPU3UKHA,  KBAHTOBOW  JJICKTPOHUKH U (PU3UKH
KOHJICHCHPOBAHHOT'O COCTOSTHUSI.

B cBoro ouepenb, pa3gensl TUCHUIUIMHBI «METOBI BBIPANTUBAHUS KPHCTAIUIOBY
COCTaBJISIOT HEOOXOIMMYIO OCHOBY JJIsl YCIIEIITHOTO U3YYEeHHUSI DTIEKTPOIMHAMUKH, (DU3HKU
KOHJICHCHPOBAHHOTO COCTOSHUSI BEIIECTBA W CIUIONIHBIX Cpel, a TaKKe KBAHTOBOM
MeXaHWKH. B 1nukie oOmedu3nueckux IUCHMILIMH HEOOXOAMMBIMU MPEANOCHIIKaMU
SBJITFOTCSI 3HAHWE OCHOB KJIACCUYECKOW MEXAHWKH, MOJICKYJIIpPHOH (U3HKH W
CHEIHaTbHON TeOPUN OTHOCUTENHEHOCTH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHsI IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTATAMH OCBOEHHS 00pa30BaTeJbLHOM IPOrPaMMBbl.

N3yuenne nanHoM y4eOHOM TUCHIUITMHBI HAPABIEHO HAa (OPMHUPOBAHUE Yy O0yUAIOIINXCS
npodeccrnoHaTbHBIX KOMIETSHITHIA



e Nunexc | Conepxanne B pesynbrare wu3ydeHuss y4yeOHOM JUCIUIUIMHBI
Ly, | KOMTIET | KOMIIETEHIHH (v e€ | oOyyaromumecs T0JKHbI
CHIIMU | YaCTH) 3HATh yMeTh BJIaj1eTh

1. ITK-1 CriocoOHOCTHIO COBPEMEHHYIO 10JIb30BaThCs COBPEMEHHBIMU
UCTIOJIb30BaTh amnmaparypy Jjsl | COBpeMEHHOU METOIaMHU
CHELMATN3UPOBAHHBIC | CHHTE3a U | TEXHUKOWH  JUJIs | MCCIIeJOBaHUM
3HaHUS B OOJIACTH | MCCIICIOBAHUS buznveckux KOHJICHCHPOBaH
(GU3UKN UIST OCBOCHHS | KPUCTAIUIOB WCCIICIOBAaHUI | HOTO COCTOSIHUS
PO UITBHBIX
buznuecKux
JVICITATUTAH

2. [1K-2 CriocoO6HOCTHIO [TpuHIMIIBI MIPUMEHSITh MeTtoaukon
NPOBOJUTh HAYYHBIE | paOOTHI COBpPEMECHHBIC PUMEHECHHUS
UCCIICTIOBAHHUS B | COBPEMEHHBIX npubOpsl Ui | COBPEMEHHBIX
n30paHHON  00JIACTH | U3MEPUTEIBHBIX | (PU3HUECKHUX npuoOpoOB ISt
AKCIEPUMEHTAIbHBIX | IPUOOPOB HCCIEAOBAHUMN. | Lenen pocra
u (wm) KPHCTAJLIOB.
TEOPETUYECKUX
(bU3HIECKUX
UCCIIEN0BAHUI c
TIOMOIIIBIO
COBPEMEHHOMN
IpUOOPHOI Oa3bI.

3. OIIK-3 | CiocoOHOCTBIO IPAKTHYECKOE PaGorars ¢ | Merogamu
UCIIOJIb30BaTh UCIIONBb30BaHUE | U3MEPUTEIBHBIM | ONPEACICHHUS
0a3oBbIe COBPEMEHHO u, BBITIOJIHSSL | TAPAaMETPOB
TEOPETUYECCKHE H3MEpHTEITbHO TpeOoBaHUs Ja3epHBIX
3HAHUS TEXHUKU MaTepHaoB.
byHIaMeHTaIbHBIX TCXHUKH. 0€30MMaCHOCTH.
pazzmenoB  oOmein u
TEOPETUYECKOU
Gu3MKKN Uil perieHus
npodeccuoHaNbHBIX
3a1a4

4. [1K-5 CriocoO6HOCTHIO COBpEMEHHBIE IPUMEHSTD METOaMHU
MOJIE30BaThCS METOIaMH COBPEMEHHBIC 00paboTKH,
COBPEMEHHBIMU METO/1bI aHanm3a u
MeToJaMu 00paboTKH, ZSEEEEZKH’ " 00paboTKu, CHUHTE3a
aHalM3a U CUHTe3a aHanmm3a U | pU3NIecKoit
buznIecKoit CHHTE3a . CUHTE3a uHopmanuu B
uHpOpMaIu g | busmieckoi ¢bu3nuecKoi n30paHHON
u30paHHOi  oOnactu | MHGOpMauMu B | padopManuM B | 00IacTH
buznueckux n30paHHON n30paHHON bu3nvecKux
HCCIICJOBAHUN obmacTh obnacTtu HCCIEeI0OBaHUN

buznyecKux busireckux .
WCCIIeIOBAaHHHA

HUCCIIENOBaHUN




2. CTpyKTYpa M cofepKaHue TUCHHUILINHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH TUCUMUILJIMHBI IO BUAAM padoT.

OO6mass Tpyao€MKOCTh JUCHUTUIMHBI COCTABIISET

2

sau.en. (72 qaca), HX

pacipeneneHre 1Mo BujaaM padoT npecTaBieHo B Tadumie (0151 cmyoenmos ODO).

Bun yaeOHOM paboThI Bcero | Cemectpsl
4acoB (dachr)
5

KonTakTHas padoTa, B TOM 4nce:
AyauTopHbIe 3aHATHS (BCEro): 32 32
3aHATHUS JIEKIUOHHOTO THIIA - - -
JlaGopaTopHble 3aHATHS 32 32 -
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPHI,
IIPaKTUYECKHUE 3aHSITHSI) ] i ]
HNHasi KoHTaKTHAs padoTa:
Kontpousb camocrostensHOM padotsl (KCP) 4 4
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe:
[TonroToBka K TEKynieMy KOHTPOJIIO 358 |358]| -
KonTpoub:
ITonroroBka K SK3aMeHy - -
OO0mas Tpy10eMKOCTh yac. 72 72 -

B TOM 4HCJie KOHTAKTHAs 36,2 | 362

pabota

3a4. ell. 2 2

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBL.
Pa3nenpl AucUMIITUHBL, U3ydyaeMble B/ ceMecTpe (ouHas gopma)



KomnuectBo yacos
Baeaynuto
Ne HaumenoBanue paznenon Ayautopas p}iﬂl
Bcero pa60Ta pa60Ta
Jl |113 | JIP CPC
1 2 3 4 |5 6 7
BBenenue B yueHue o ¢pa30BbIX paBHOBECHSIX B POCT 12
KpHucTamioB. @a30Bble paBHOBECHS.
1.  |OcHOBHBIC THITBI JUATPAMM COCTOSIHUS 6 6
JIBYXKOMITOHEHTHBIX CUCTEM. OCHOBHBIC METO/IbI
pocTa KPUCTAJUIOB U CUHTE3a CTEKOI.
@Da30BbIC PABHOBECUS B IBYXKOMIIOHEHTHBIX 12
cuUcTemMax . lmarpamMmsl co-
CTOSIHUS CUCTEM 0e3 IpeBpalleHuid B TBEpAOH (asze.
2. |lmarpaMMBbl COCTOSTHUSI CUCTEM C KPUCTAJUTU3alUeH 6 6
00pa3yrOIIUXCS COSTMHCHHM.
JlnarpamMmbl COCTOSTHUSI CUCTEM C TBEPIBIMU
pacTBopaMu
PocT kpucTanioB ¥ CUHTE3 CTEKOJ U CUTAJIOB . 12
3 TeXHOIOrHYECKUEe METOIbI MTOJTYICHHUST KPUCTAILIIOB. 6 6
" |TexHOnOrHMYECKHE METO/IbI MOJIYYCHUS CTEKOI U
CHUTAJIOB
PenTreHoBckue nccie10BaHus KPUCTAIIIOB . 12
4.  |PentreHoa3oBblii aHAIIH3. 6 6
PeHTreHoCTpyKTypHBI aHaIu3 12
5.  |PentreHoctpykTypHblil aHanu3. MeTo noiau3ipos 4 6
Boponoro-/lupuxie
6. |Meron Yoxpanbckoro 12 4 5,8
Hmoeo no oucyuniune: 12 32 35,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — nmaGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa

2.3 Coaepxxanue pa3aeioB AMCHUILIHHBI:
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA: HE MPEIYCMOTPEHBI.

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA: HE IPETYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSI.

®opmMma

Ne HanmenoBanue nabopatopHbix paboT TEKYIIEro

KOHTPOJISI
1 3 4

1. |®a3oBble tuarpamMMmsl. Otuer no

n1abopaTopHOit

pabore.

2. |da3oBbIe paBHOBECHS B ABYXKOMITOHEHTHBIX cucTeMax . Jlmarpammsl co-|OT4er 1o

CTOSIHMSI CUCTEM. 71abopaTopHOii

pabore.

3. |TexHonoruyeckre METOABI MOIYUYEHHS KPUCTAIIOB M CTEKOJI. Oruer no

nabopaTopHOit

pabore.

4. |PentrenodasoBblil aHaIu3. Otuer 1o




nabopaTopHOI
pabore.

PeHTreHOCTpYKTYpHBI aHAIH3.

Otuer no
1abopaTopHOii
pabore.

Meroa HoxpanbCkoro.

Otyer no
nabopaTopHOI
pabore.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThI - HE IPETYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCHMUILIMHE (MOTYJII0)

No Bix CPC [lepeuensb yueOHO-METOIUIECKOTO 06ecneq§HI/m JUCIUTIAHBI
110 BHITIOJTHEHUIO CAMOCTOSITEIIHHON paboOTHI
[IpopaboTtka .
1 | reopermuecor Metoauyeckiue peKOMEHAAMHA MO OpPraHU3alMl CaMOCTOSATEIbHON
pabotsl crynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
0 Marepuana
1. bymenesa }0.1. Kak npaBunbHO Hanucarth pedepart, KypCoBYIO U JIU-
IJIOMHYIO paboThl: Y4yeOHoe nmocodue s 0akaaaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DiektpoH. gaH. — M.: JlamkoB u K, 2016. —
140 c.
9 Pedbepar https://e.lanbook.com/book/93331.
2. Kysueunos W.H. Pedeparbl, KypcoBble M AWUIJIOMHBIE PaOOTHI.
MeTtoauka nmoaAroToBKU U oopmiieHus: [DneKTpoHHBIN pecypc]: yueO.
nocodbue — JnexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Boeuterxannna A.O. JlenoBble 1 HAy4YHbIE IPE3EHTALNN [ DNEKTPOHHBIN
[ToaroroBka
De3CHTALIN pecypc]: yueOHoe nocobue — DnekTpoH. naH. — M., bepnun: J{upexr-
3| P | Memaa, 2016 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=446660
pedepata

VY4ebHO-MeToIMYecKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaroOIIMXCS M3
YuCiIa MHBAJIUAOB M JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcs
B hopMax, aJalTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbsl M BOCHPUATHS HH(DOPMAIIIN:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOT O TOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

JlaHHBIN TIepeyeHb MOXeT OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

IIpu peannzanumn yueOHOM pabOThI IO OCBOGHUIO JUCLHUIUIMHBI «MeTobl BhIpALIUBAHUS
KPHUCTAJJIOBY HCIIOJIb3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH:

-Oeceia, TUCKYCCHs, MO3TOBOM IITYpM;

- nH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH;

- HCCIIeI0BATENILCKUE METO/IbI B 00yUEHHH;

- IpobJIeMHOE 00YyYEHHE.

Ha naboparopHsle paboTbl BBIHOCUTCS 0K0J10 80 % MaTepuasa U3/10KEHHOTO B IIPOrpaMMe
mucuuruinHbel. OcTasibHasi 4acTh MaTepuaa BBIHOCATCS U CaMOCTOSITETIBHOTO M3ydeHus. B
KOHIIE KaXJOro 3aHATHs OakajaBpaM IpeajararoTcsl Ui BBIIOJHEHHUS TBOPUYECKUE U
UCCIIEIOBATEIbCKUE 3aJlaHus, YIIIYOJSIOMINE M PACIIUPAIONINE N3ydaeMblii MaTepruaiMaTepuan,
pasBUBAIOIIME HMHHOBALIMOHHOE MBILIUIEHUE, a TakXe yMeHue padoTaTh C IPUBJICUYCHUEM
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH. BhIMONHEHHE 3THX 3amaHuil 00CYKHAIOTCS
HACJIEAYIOIUM 3aHATHH.

CamocrosTenbHas padoTa Mo AUCUMIIIIMHE BKIIOYAET:

- CaMOIIOJITOTOBKY K Y4EOHBIM 3aHATHUSAM 10 KOHCIIEKTaM U Y4eOHOH JInTepaType;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN (M3y4yeHUE TEOPUU METOJI0B UCCIIEA0BAHUN).

JUis M1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pPOBbSI IIPEJYCMOTPEHA OpraHMU3aLus
KOHCYJIbTAIMiA C HCIIOJIb30BAaHUEM JICKTPOHHOH IOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.
4.1 ®oHp OLIEeHOYHBIX CPEACTB /ISl IPOBeIeHUs TeKYylero KOHTPOJIs.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB

1. IlpumeHeHHe KpHUCTANIOB B TEXHHUKE. DJEKTpUUECKas MOJIApU3a- LUs (AJIEeKTpudecKas
MHAYKIIHS, HAIPSKEHHOCTh MIEKTPUYECKOTO TOJIS B TUIEKTPUKE; COOTHOLIEHUE MEKIY
uHayknuen D, nHanpspkeHHocThro moss E w momsgpusanmeid P B aHM30TPOITHBIX
JTUDJIEKTPUKAX), MHUPOIEK- TPUKUW (JIMHEHHBIE W  HEJIWHEWHBbIE  UAJIEKTPUKH,
CETHETORJIEKTPUKHU; DJIEKTPOONTHUECKUE SIBICHUSA, DJIEKTPOONTHYECKUE 3aTBOPBI MU
MOJyJIsl- TOPBI), TbE303JEKTPUUECKUN IPPEKT.

2. Cpena xpucramnuzanuu. Kpucramiuzanus B TBEpAOM COCTOSHHUM (pacCTEKIOBBIBaHMUE,

HOJMMOpP(HBIE TMPEeBpaIleHus), XKUIKOCTb— TBEpAoe (KpUCTAIM3alMs W3 paclliaBa,

KpUCTAJIIIM3ALUs U3 PACTBOPOB, KPUCTAJUIM3ALMS U3 Ta30BOH (a3bl).

JIBoky1as cusa pocTa KpUCTaJUIOB (XMMHUYECKUM MOTEHIM AN, BEJTMYMHA MTEPECHILICHNS).

[Tponeccel 3apoasineodpazoBanus. PakTOPbI, ONPEAEIAIONINE 3a- POABIILICOOPa30BaHUE:

ylenabHas TOBEPXHOCTHAs JHeprusi, pabota oOpa- 30BaHUS 3apOJbILICH, KPUTHUECKOE

NIEPECHIIIEHNE, pa3Mep KPUTUYECKO- TO 3apoibllla, TOMOIE€HHOE MU TIE€TEPOr€HHOE

oOpazoBaHHe 3apojpllliel, MeTacTaOuibHas W Jla0wibHAs O0JacTH, TPUIUHBI

CYIIIECTBOBaHMS Me- TaCTa0MIbHOM 001acTu. [leexTsl B KpucTamiax.

5. MexaHusMbl pocTa KpHUCTAUIO: JBYMEpPHOE 3apojbllieo0pa3oBa- HHUE, CIOUCTO-
CHUPATIBHBIN, HOPMAJIbHBIN POCT, CTPOEHUE MEX(Pa30BOM IPAHULIbI, KPaeBble U BUHTOBbIE
JIICIIOKalliK, BEKTOp broprepca, nepmo- 1u4yeckue 1EnM CBA3H U OLEHKA IOBEPXHOCTHON
sHeprud, F, S u K-rpanu, reopus [xekcoHa.

6. 3aBHCHMOCTP MEXIy BEIUYMHOW TEpEChIeHHs W MOPQOIOTHel KPHCTaIUIOB:
orpy0jeHne TpaHMLbl JKUJKOCTb—KPHUCTAUI, COOTHOILICHHE MEXIY BEINYMHOM
MEPECHILIEHNUsT M CKOPOCTBIO poOCTa, JUMUTHUpYIOIIas CcTagusi Tpolecca pocTa,
TG PY3MOHHBIN U KWHETUYECKHH PEKUMBI pO- CTa KPUCTAIIIOB.

~ow



7. ®azoBble guarpamMmbl. IlpaBuno ¢a3 ['ub6ca. OnHOKOMIIOHEHTHBIE CHUCTEMBI.
JIByXKOMITOHEHTHBIE CHUCTEMbI (C MPOMEKYTOUHBIM COEAMHE- HHEM, IUIaBSIIUMCS
KOHIPYIHTHO; C COCJMHEHHEM, TUIABSIIIMCS HHKOH- TPY?HTHO; AMarpaMMBbI C TBEPIBIMH
pacTBOpamH; MATh THIIOB TuarpaMm o PozeOymy).

8. 3axBar mpuMmeceil: TOMOTEHHBIH, TeTEPOTCHHbIH 3axBaT, 30HApHAs, CEKTOPHUAIbHAs,
CTPYKTYpHasi HEOJHOPOTHOCTH, KOd(pduIMEeHTsl pac- 6 TpenesneHus NPUMECH
(paBHOBECHBIH, CTATHCTUYECKUN KO3 (PULIMEHTHI pacTipeieeHus).

9. BumsHHe mpuMeceil Ha MpoIecchl pocTa U MOPQOIOTUIO KpUCTal- JoB. Poimb criibHO
azcopOupyroIei mpuMecH.

10. Ipomeccel BBIpAIIMBAaHUS KPUCTAJUIOB U3 PACIUIaBOB: (DU3MKO- XMMHUYECKHE OCHOBBI
BBIPALIMBAHS; POLIECCHI, BIUSIONINE HA COCTAB PacIUIaBa; TePMHUUYECKasl AUCCOLHALINS;
IPOIIECCHl TEIUIONEPEHOCA, ONPENENIAIONINe paclpeie]ieHue TeMIepaTyp B paciljiaBe U
KpHCTaJUIe; TPOLECCHl MaccorepeHoca. Metonsl ¢ OosbIIMM 00BEMOM  pacIiiaBa:
Kupomynoca, Hoxpansckoro, Crokbaprepa—bpumkmena; METoabl ¢ Ma- JILIM 00BEMOM
paciuiaBa: BepHeis, 30HHas IJ1aBKa.

11. BelpamuBanue KpPHCTAJUIOB M3 PAaCTBOPOB: HU3KO-, CPEAHE- M BBICOKOTEMIIEPATypHBIE
pacTBOPBI, OCHOBBI BHIPAIIUBAHMS KPUCTAIIIOB U3 PACTBOPOB, KPUCTALTU3ALMS, TIPABUIIO
BbIOOpa criocoba KpucTain- 3aluu.

12. Kpucramnuszauusi u3 mapoBod ¢as3bl: (U3UKO-XUMHUYECKHE 3aKO- HOMEPHOCTH POCTa;
METO/BI C MCIIOJIb30BAaHHEM (PH3UYECKON KOH/IEHCA- MM, KaTOJHOE PACIIbUICHUE; METO
MOJIEKYJISIPHBIX ITYYKOB; METOJ 00b- €MHOH MapoBOi (a3bl; KPUCTAJUIN3AIMS B ITOTOKE
MHEPTHOTO Ta3a; Me- TOJbl KPUCTAJUTU3AINH C y4aCTHEM XUMHUECKUX PEaKLuil.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl POBEACHUS POMEKYTOYHOM ATTeCTAIlUM.
ATTecTanus 1o 3aiyIeHHBIM JIA00PAaTOPHBIM paboTaM.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM MX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
NPEIOCTABIISACTCS JOTIOJHUTEIFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00YyUeHHsI HHBAJIUIOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIWAOB TpOLEaypa OLEHMBAHUS pPE3YJIbTaTOB OOyYeHHs 1O AUCLUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUs Pe3yJIbTaTOB OO0Y4YEHMs WMHBAJIUAOB U JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPaHMYEHHUSIM HX 370POBbS U BOCHPHUATHS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.



S. IlepedyeHb OCHOBHOM U IONOJHHUTEJIbHOI Y4eOHOI JIUTepaTypbl, He00OX0AMMOM 15
OCBOEHUS TMCHUIIMHBI (MOAYJIs1).

5.1 OcHoBHasi IUTEpaTYpAa:

1. EropoB-Tucmenko, FOpuii KnaBmueBnu Kpucrammorpadus U KpUCTATIIOXUMUS
[Texcr] : yueOHUK Ui CTYJACHTOB By30B, 00y4aromuxcs rno crneruansHoctd "I'eomorus” / 0. K.
Eropos-Tucmenko ; [mox pea. B. C. Ypycosa] ; Mock. roc. yH-T uM. M. B. Jlomonocosa, ['eo.
dax. - 3-e m3a. - Mocksa : Kamwknsiii qom "Yuusepcurer', 2014. - 587 c. : wi. - bubmumorp.: c.
583-587. - ISBN 978-5-98227-687-2.

2. Bacanaes, 0. M. Kpucramiohusuka v KpucTamioxuMusi [ IeKTpOHHBIN pecypc] :
yueOHoe mocobue / FO. M. bacamaeB ; MunucrepcTtBo oOpa3oBaHus M Hayku Poccuiickoi
Oeneparun, denepanbHOE TOCYAAPCTBEHHOE OOJHKETHOE 00pa3oBaTeIbHOE YUPEkKACHUE
BbICIIETO MpodeccnoHanbHOro oOpa3oBanus «KeMepoBCKUH rocy1apCTBEHHBI YHUBEPCUTET. -
Kemeposo : KeMepoBckuii rocyaapcTBeHHbIN yHUBEpcUTeET, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

3. Miomnep, Yaspux CtpykrypHas Heopranudeckas xumus [Teker] / Y. Miomnep ;
nep. ¢ aurn. A. M. CawmoiinoBa, E. C. PemGe3br mog pea. A. M Xosusa. - JlonronpyaHsiif :
Wuremnexr, 2010. - 351 c. : wi. - bubmmorp.: c. 331-337. - ISBN 9785915590693. - ISBN
9780470018644.

JIJis OCBOCHWMS AUCIHUILTAHBI HHBAIMIAMHE U JIMIIAMH ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU
3I0pPOBbSl UMEIOTCA M3JAHUS B DJIGKTPOHHOM BHUJE B AJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. ['oTTiuraiiy, ['tontep. @U3MKO-XUMHUYECKUE OCHOBBI MaTepuanoBefeHus [Tekcr] :
[yuebHOe ocobue] / I'. ['orTiiraiin ; mep. ¢ aura. K. H. 3onoroBoit, /. O. Yapkuna nox pen. B.
I1. 3nomanoBa. - M. : BMUHOM. Jlaboparopust 3nanuii, 2011. - 400 c. : wi. - (JIyuiuii 3apyOexHbIit
yueOHUK). - bubmuorp. : c¢. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

2. Uynpynos, Esrenuit Bnagumupouu OcHoBbl Kpuctamaorpadguu [Tekcr]
yueOHUK ans cTyaeHToB By3oB / E. B. UymnpyHnos, A. ®. Xoxmo, M. A. ®annees. - M. :
®duzmatiut, 2006. - 500 c. : wi. - bubmuorp. : ¢. 499-500. - ISBN 5940520601.

3. AprtamoHOB, BsuecnaB AnekcanjapoBud ['pynmbl U UX NpUIIOKEHUS B (PU3HKeE,
xuMuH, kpucramiorpaduu [Tekcr] : yuebHOE mocodue At CTyAeHTOB By30B / B. A. ApTaMOHOB,
FO. JI. CnoBoxoToB. - M. : Akagemus, 2005. - 510 c. - (Bsiciiee npodeccuonansHoe 00pa3oBaHuUe.
EctectBenHble Haykn). - bubnworp. : ¢. 498-503. - ISBN 5769521376.

VYka3zaHHass OCHOBHasi JuTepaTypa umeercss B Oubnmorexke KyOI'Y B moctatounom
KOJIMYECTBE.

5.3. Ilepuoanyeckne U3IaHNUS:

1. Xypnan: "KBaHToBas 31eKTpOHUKA" - BEAYIIHI POCCUMCKUN HAYUHBIN €KEMECIUHBIN KypHAaI
B 00J1acTH J1a3€pOB M UX NIPUMEHEHHUH, a TaK)Ke 10 CBSI3aHHBIM C HUIMHM TEMaTUKaM: Jia3epHas
¢u3uKa U TeXHUKA, HEJTMHEWHas! ONTHKA , JIA3EPHBIM TePMOSACPHBIN CHHTE3, BOJIOKOHHAS U
UHTErpaibHas ONTHKA, BO3AECUCTBUE JIA3EPHOTO M3JIyYEHHs Ha BEILIECTBO, JIa3epHas IUIa3Ma,
ontuyeckas oOpaboTka M mepenadya WHGOpPMAIMK, KOT€PEHTHOCTh M Xaoc, Ja3epHble
TEXHOJIOTUH, HAHOTEXHOJIOTHH, Jia3epHas MeauiuHa u Owuosorus(http://www.quantum-
electron.ru).

2. XKypuam:Applied Physics B: Lasers and Optics IleuaTHblil perieH3UpyeMbIil JKYpHAIL.


http://biblioclub.ru/index.php?page=book_red&id=278304
http://www.quantum-electron.ru/
http://www.quantum-electron.ru/

Temartuka: naszepHas (QU3MKa; JUMHEHHAs W HEIMHEWHAs ONTHKA; CBEPXOBICTPbIC SIBJICHUS;
OIITUYECKHE MaTCpuraibl; KBaHTOBas OIITHUKA, JJa3€pHas CIICKTPOCKOITUA
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-00340)

6. Ilepeyens  pecypcoB HHG(OPMALMOHHO-TEJIEKOMMYHHUKALMOHHOM CeTH
«/HTepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI AUCUUIJIMHBI (MOIYJIs1).

1. Caiit HayyHoW OMOMMOTEKM CHOMpPCKOTO (eepasbHOTO  YHHBEPCHUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94/

2. Caiit COJIepIKAIITHIA CIpaBOYHbBIE JTaHHBIC pa3IHYHBIX
kpuctamos:http://refractiveindex.info/.

3. http://www.lebedev.ru.

4. http://www.gpi.ru.

5. http://www.polyus.msk.ru.

7. Meroauyeckue YyKa3aHusl [Jsi 00y4alOIIUXCA 110 OCBOCHHMIO MCHUILIMHBI
(Mmonpy.st).

ConpoBoXk/IeHME CaMOCTOSITEIbHONM pPabOThl CTYJEHTOB OPraHU30BAaHO B CIIEAYIOLIMX
dbopmax:

— odopMIIeHHE OTYETOB 10 JIAOOPATOPHBIM pabOTaM U NOJArOTOBKA K YCTHOM MX 3aIlIUTE;

— YCBOEHHE, JOIOJIHEHHWE M BHHMKAaHHE B pa3Oupaemble pa3aeibl JUCLMILUIMHBL IIPU
HOMOILY 3HAaHUH NOJIY4aeMBbIX 110 CPEICTBOM HU3YyUEHUS] pEKOMEHYyeMOH JINTEpaTyphl;

— KOHCYJIbTAllUW, OPraHU30BaHHBIC ISl Pa3bsICHEHHs] NPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEJIbHOM M3Y4YeHMH T€X WJIM MHBIX acHeKTOB pa3/esioB ycBauBaeMoW MH(oOpMaluu B
JUCLUIINHE.

B ocBoeHHMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAI[MH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXIy IpernojaBaTeieM U O0y4arolMMcs HWHBAIWAOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUILIMHE (MOAYJII0).
8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

NHpopmaninoHHbIE TEXHOJIOTHH - HE IPEAYCMOTPEHBI.
8.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.

8.3 Ilepeyennb HHPOPMALMUOHHBIX CHIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncynprant [Inroc» (http://www.consultant.ru)

2. DnexTponnas oubimoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)

3. Caiit, comeprkalyii CIpaBOYHbIC TAHHBIC PA3IUYHBIX KPUCTAIOB UCIIONB3YEMbIX IS
naszepos: http://refractiveindex.info/.

9. MarepuanbHo-TexHHYeckass 0a3a, HeoOXxoauMasi s OCYLUECTBJICHUSA
00pa3oBaTeILHOIO NMPoUecca MO0 AMCHUILINHE (MOIYJIIO).


http://www.polyus.msk.ru/
http://www.consultant.ru/
http://www.elibrary.ru/

MarepualbHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI

Ne Bun pa6or
(MoOyssl) M OCHAIIEHHOCTD
1.| 3ansTHs NeKUUOHHOTO | YueOHas ayTuTOpUs AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO
THIIA tuna ayz. 148C, ocHalieHHas Ipe3eHTAMOHHON TEXHUKON
(TIpoekTop, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIINM
nporpaMmHbIM obecrieuenueM (110).
2.| JIabopaTtopHbie paboThl | YueOHast ayIuTOpHUs JIJIsl IPOBEICHUSI TAOOPAaTOPHBIX PabOT
ayn. 320C, 131C ocHameHHOE J1ab0OpaTOpHBIM
000pyTIOBaHUEM.
3.| I'pynnoBbie Aynuropus Ne 209C
(MHIUBHUTIYATIBHBIC)
KOHCYJIbTAIINH
4.| Texymuit KOHTPOIb, Aynutopus Ne 209C
MPOMEKYTOUHAS
aTTecTanus
5. CaMmocrosTenbHas Kabuner ns camoctosrensHoi padotsl 208C, 204C, 205C
pabora OCHAIIIEHHBI KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO

MOAKIIOYEHUS K ceTH « HTepHET», IPOrpaMMoi 3KpaHHOTO
YBEJIMYEHUS U 00eCIIeUeHHBIH 10CTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BaATEIBHYIO CPE/ly YHUBEPCHUTETA.




