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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 IMOHSTHUSX, SBJICHUSAX, 3aKOHAX W
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
MPEACTAaBICHUE O (PU3MYECKUX METO/JaX HCCIICAOBAHMS ONTHYECKUX MaTepuaaoB. Bo-BTOpHIX,
3TOT KypC CO3[aeT HEOOXOAMMYIO OCHOBY ISl POJIBHIKEHUS B 00JIACTh KBAHTOBBIX SIBIICHUH U B
JIpYyTUe CHeuanbHbIe pa3aeibl PU3NKH.

1.2 3agaun JMCHUILIHHBIL.

— CUHTE3 U MCCIIEIOBAHUE CBOMCTB JIA3E€PHBIX CPEJl U peain3alusl HEKOTOPbIX U3 HUX Ha
MIPaKTHUKE;

—oBJazeHue (QyHAAMEHTANbHBIMM TPUHIUIAMH W METOJAMU pEUIeHHS Hay4yHO-
TEXHUYECKUX 3ajiay;

— ¢opMUpOBaHHE HABBIKOB M0 MPUMEHEHHIO MOJIOKEHUN (PyHIaMEHTaIbHOU (U3UKH K
rPaMOTHOMY HAay4YHOMY aHallM3y CHUTyalluil, C KOTOPBIMH (HU3HUKY HPUXOJUTCS
CTAJIKUBATHCS MIPHU U3YUYEHUH HOBBIX SIBJICHUI;

— IpUOOpPETEHNE HABBIKOB IKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUL;

— (hopMHUpOBaHUE Y CTYACHTOB OCHOB €CTECTBEHHOHAYYHOM KapTHHBI MUPA.

1.3 MecTo AucuMIuInHbI (MOLYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.

«MeToapl  BBIpAIIMBAHUSA KPUCTAJJIOBY» SBISETCS O00S3aTeNbHON AUCHUTUIMHON
HanpaBnenus 03.03.02 - «pusuka». B nwuxie obmeduznueckux —IUCIUTIINH
HEOOXOIUMBIMU  TIPEANOCHIIKAMHU  SIBJISIOTCS 3HAHME OCHOB  KpuUCTaiorpaduu,
KPUCTAIJIOXUMUH,  KPUCTAIIOPU3UKH,  KBAHTOBOM  JJIEKTPOHUKU U (QU3UKU
KOHJICHCHPOBAHHOT'O COCTOSTHUSI.

B CBOHO OLICpCI[I), pa3I[eJ'II)I JOUCIHUITIIINHBI «MCTOI[I)I BI)IpaHlI/IBaHI/ISI KpI/ICTaJ'IJ'IOB»
COCTaBJISIOT HEOOXOIMMYIO OCHOBY JJIsl YCIIEIITHOTO U3YYEeHHUSI DTIEKTPOIMHAMUKH, (DU3HKU
KOHJIeHCHpOBaHHOFO COCTOSHHUA BCECUICCTBA U CIIIOIIHBIX Cpe)I, a TaKXE KBaHTOBOﬁ
MeXaHHKH. B 1ukie o0medu3nueckux IUCHUILIMH HEOOXOIUMBIMU MPEANOCHITKAMU
SBJIAIOTCSI 3HAHWE OCHOB KJIACCUYECKOW MEXAHHWKH, MOJICKYJISIPHOH (U3HKH H
CHEIHaTbHON TeOPUN OTHOCUTEIHEHOCTH.

1.4 IlepedyeHb MJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECECHHBIX C INIAHUPYEMBIMH PE3yJdbTaTaMHU 0CBOCHUSA 06pa303aTe.m)H0i'[ nmporpamMmmal.

N3yuenne nanHOM y4eOHOM TUCIUIIITMHBI HAMPABIEHO Ha (POPMHUPOBAHUE y OO0 yUAIOIIHXCS
npodeccrnoHaTbHBIX KOMIETSHITHIA



e Nunexc | Conepxanne B pesynbrare wu3ydeHHs y4yeOHOW JUCIUIUIMHBI
L | KOMIET | KOMIETEHIHH (wm e€ | oOydaroniuecs: JOIKHBI
SHIUU | YacTH) 3HATh yMeTh BJIaj1eTh

1. ITK-1 CriocoOHOCTHIO COBPEMEHHYIO 10JIb30BaThCs COBPEMEHHBIMU
UCIIOJIb30BATh anmnaparypy AJis | COBpeMEHHOMN METOJIaMuU
CHELMATN3UPOBAHHBIC | CHHTE3a U | TEXHUKOWH  JUJIs | MCCIIeJOBaHUM
3HaHUA B OOJACTH | HCCIEIOBaHUs (buznueckux KOHJCHCUPOBaH
(GU3UKN UIST OCBOCHHS | KPUCTAIUIOB WCCIICIOBAaHUI | HOTO COCTOSIHUS
PO UITBHBIX
buznuecKux
JCIUILINH

2. [1K-2 CriocoO6HOCTHIO [TpuHIMIIBI MIPUMEHSITh MeTtoaukon
MPOBOANWTH HAayudHbIE | pabOThI COBpEMEHHBIE PUMEHEHUS
UCCIICTOBAHMS B | COBPEMEHHBIX npuOOpsl ISl | COBPEMEHHBIX
n30paHHON  00JIACTH | U3MEPUTEIBHBIX | (PU3HUECKHUX npuoOpOB ISt
AKCIEPUMEHTAIbHBIX | IPUOOPOB VCCIIEIOBAHMUM. | Lenen pocrta
u (wm) KPHCTAJLIOB.
TEOPETUIECKUX
(bU3HIECKUX
UCCIIEN0BAHUI c
MOMOIIbIO
COBPEMEHHOMN
IpUOOPHOI Oa3bI.

3. OIIK-3 | CriocoOHOCTBIO IIPAKTUYECKOE Pa6orars ¢ | Merogamu
UCIIOJIb30BaTh UCIOJb30BaHUe | U3MEPUTEIBHBIM | ONpeAeIeHUs
0a3oBbIe COBPEMEHHO u, BBITIOJTHSSL | TAPaMETPOB
TEOpEeTUYECKHE HAMepHTeLHOM TpeOoBaHUs Ja3epHBIX
3HaHUS TEXHUKA MaTepHaoB.
(byHaaMEHTaTbHBIX TCXHHKH. 0€30MaCHOCTH.
paznenoB  oOmiei u
TEOPETUYECKOU
Gu3MKKN Uil perieHus
npodeccuoHaNbHBIX
3a1a4

4. [1K-5 CriocoO6HOCTHIO COBpPEMEHHEIC MIPUMEHSATh METO/1aMHU
MOJIE30BaThCS METOIaMH COBPEMEHHBIC 00paboTKH,
COBPEMEHHBIMU 06pabOTKH, METO/IbI aHanmm3a u
MeToJaMu 00paboTKH, AHAII3A " o0paboTKu, CHUHTE3a
aHalM3a W CUHTe3a aHanm3a U | pU3nIecKoit
buzrIecKoit CHHTE3a . CUHTE3a nHpOpMaIUA B
nHpopManuu p | busmueckoi bu3nuecKon U30paHHON
n30paHHOi  oOnactu | MHQOpMauMu B | padopManuM B | 00IacTH
bu3nuecKux n30paHHON n30paHHON du3nuecKux
HCCIICJOBAHUN obmacTh obnacTtu HCCIEeI0OBaHUN

buznyecKux busireckux .
HcCleI0BaHu

HUCCIIENOBaHUN




2. CTpyKTYpa M cofepKaHue TUCHHUILINHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH TUCUUILJIMHBI 110 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 | Cemectpsr
4acoB (dachr)
5

KonTakTHas padoTa, B TOM 4nce:
AyauTopHbIe 3aHATHS (BCEro): 32 32
3aHATHUS JIEKIUOHHOTO THIIA - - -
JlaGopaTopHble 3aHATHS 32 32 -
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSTHSI) ] ] ]
HNuas koHTaKkTHas1 padora:
KonTpons camoctostensHo pabotsl (KCP) 4 4
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe:
[TonroToBka K TEKynieMy KOHTPOJIIO 358 |358]| -
KonTpoub:
IToaroroBka K 9K3aMeHy - -
OO0mas Tpy10eMKOCTh yac. 72 72 -

B TOM 4HCJie KOHTAKTHAs 36,2 | 362

pabora

3a4. el 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenne BuIoB ya4eOHOU pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUTLTHHBL.
Paznenbl qUCHUIUIMHEL, U3y4aeMble B/ ceMecTpe (ounas ¢popma)



KonuuectBo yacos
Breayauto
Ne HaumeHnoBanue pasaciion AyZ[HTOpHaﬂ p}?;lill
Bcero pa60Ta pa60Ta
J |13 | 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. OCHOBHBIE METO/IbI
pocTa KPUCTAJUIOB U CUHTE3a CTEKOI.
@Da30BbIC PABHOBECUS B IBYXKOMIIOHEHTHBIX 12
cuUcTemMax . lmarpamMmmsl co-
CTOSTHUS CHCTEM 0Oe3 IpeBpalIeHuid B TBEpAOH (asze.
2. |[duarpamMMbl COCTOSHUSI CUCTEM C KpUCTAIIM3aIUeit 6 6
00pa3yrOIINUXCS COSTMHCHHM.
JlnarpamMmbl COCTOSTHUSI CUCTEM C TBEPIBIMU
pacTBopaMu
PocT kpucTanioB ¥ CUHTE3 CTEKOJ U CUTAJIOB . 12
3 TexHOIOrHYECKHEe METO/IbI IOTYYECHHUSI KPHCTAILIIOB. 6 6
" |TexHOnOrHMYECKHE METO/IbI MOJIYYCHUS CTEKOI U
CHUTAJIOB
PenTreHoBckue nccie10BaHus KPUCTAIIIOB . 12
4.  |PentreHoa3oBblii aHAIIH3. 6 6
PeHTreHoCTpyKTypHBIN aHAIN3 12
5.  |PentreHoctpykTypHbIil aHanu3. MeTo noiausipoB 4 6
Boponoro-/Iupuxie
6. |Meron Yoxpanbckoro 12 4 5,8
Hmoeo no oucyuniune: 12 32 35,8

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

2.3 Copaep:xanue pa3/ie0B TUCHUILINHBI:
2.3.1 3aHATHSA JIEKIMOHHOTO THIIA: HE MPEIYCMOTPEHBI.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA: HE NIPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHSI.

®opmMma

No HanmenoBanue mabopatopHbIx paboT TEKYIIEro

KOHTPOJISI
1 3 4

1. |Da3oBbie AMATrpaMMBI. Ortuer o

n1abopaTopHOit

pabore.

2. |®a3oBbIe paBHOBECHS B IByXKOMIIOHEHTHBIX cucTeMax . Jlmarpammel co-|OT4deT 1o

CTOSIHUSI CUCTEM. nabopaTtopHoOi

pabore.

3. |TexHOMOrMYECKHE METOIBI MTOIYUYECHHUSI KPUCTAIIIOB U CTEKOJL. Oruer o

nabopaTopHOI

pabore.

4. |Pentrenoda3oBblii aHAIN3. OtyeT mo




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 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOSATEIbHOIH pPadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

No Bix CPC [lepeuensb yueOHO-METOUIECKOTO o6ecneqi:HI/m JUCITUTLIAHBI
10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
[IpopaboTtka .
1 | reopermuecor Metoauyeckue peKOMEHAAUU IO OpPraHH3allMl CaMOCTOSTEIbHON
pabotsl crynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
0 Marepuana
1. bymenesa }0.1. Kak npaBunbHO Hanucathb pedepar, KypCoBYIO U IU-
IJIOMHYIO paboThl: Y4yeOHoe mocodue st 6akaaaBpoB [DIEKTPOHHBIN
pecypc]: yue6. mocodue — DnektpoH. naH. — M.: Jlamkos u K, 2016. —
140 c.
9 Pedbepar https://e.lanbook.com/book/93331.
2. Kysueunos W.H. Pedeparbl, KypcoBble M IUIIOMHBIE PaOOTHI.
MeTtoauka moAroToBKU U odopmiieHus: [DNeKTpoHHBIN pecypc]: yueO.
nocodue — JnextpoH. nad. — 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., bepaun: Jupexrt-
3| P | Memaa, 2016~ 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
pedepata

Y4eOHO-MeToIMYeCKUe MaTepHalbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
Yricila MHBAJHJIOB M JIMII C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 310poBhs (OB3) mpemocraBisrores
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

JI71st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIEHUSIMU CITyXa!

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist i1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO ammapaTra:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B (popme ayaunodaiina.



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 TepedeHb MOXKET OBITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

IIpu peannzanumn yueOHOM pabOThI IO OCBOEHUIO JUCLHUIUIMHBL «MeTo/bl BhIpALIMBAHUS
KPHUCTAJJIOBY HCIIOJIb3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH:

-Oeceia, TUCKYCCHs, MO3TOBOM IITYpM;

- nH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH;

- HCCIIeI0BATENILCKUE METO/IbI B 00yUEHHH;

- IpobJIeMHOE 00YyYEHHE.

Ha naboparophsie paboTsl BEIHOCUTCS 0K0J10 80 % MaTepHasna u310KEHHOr0 B IporpaMme
mucuuruHbl. OcTalbHas 4acTh MaTepuala BBIHOCATCS JUI CaMOCTOSITETIBHOTO HM3ydeHus. B
KOHIIE KaXJOro 3aHATHA OakajaBpaM IIpeJylararoTcsi JJs BBIIOJIHEHUS TBOPYECKHE U
UCCIIEIOBATEIbCKUE 3aaHHsl, YIIIYOJSIOIMEe W PACIIMPSIONINE U3ydaeMblil MaTepruaiMaTepua,
pasBUBAIOIIME HMHHOBALIMOHHOE MBILIUIEHUE, a Takke yMeHue padoTaTh C NPUBJICYCHUEM
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH. BBIMONHEHHE AITHX 3amaHuil 00CYXIaloTCs
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
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJIEKTPOHHON TIOYTHI.

4. OueHo4YHbIe CpeAcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.
4.1 ®oHA OLIEeHOYHBIX CPEACTB AJIsl MPOBeIeHNs TeKYyLero KOHTPOJIs.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB

1. [lpumeHeHHe KpHUCTAUIOB B TEXHHUKE. DJEKTpUUECKas MOJIIpU3a- LUs (AIEeKTpUyecKas
MHAYKIIHS, HAIPSKEHHOCTh MIEKTPUYECKOTO TOJIS B TUIEKTPUKE; COOTHOLIEHUE MEKIY
uHayknuen D, HanpspkeHHocThro monss E u monsgpusanmeir P B aHM30TPONHBIX
JTUDJIEKTPUKAX), MHUPOIEK- TPUKUW (JIMHEHHBIE W  HEJIWHEWHBbIE  UAJIEKTPUKH,
CETHETORJIEKTPUKHU; DJIEKTPOONTHUECKUE SBJIECHMS, D3JIEKTPOONTHYECKHE 3aTBOPHl U
MOJyJIsl- TOPBI), TbE303JEKTPUUECKUN IPPEKT.

2. Cpena xpucramnuzanuu. Kpucramiuzanus B TBEPAOM COCTOSHHUH (PacCTEKIOBBIBAHUE,

NOJMMOpP(HBIE TNpEeBpaIIeHus), *KUIKOCTb— TBEpAOe (KpUCTAIM3alMs W3 paclliaBa,

KPUCTAJIIIM3aUs U3 PACTBOPOB, KPUCTAJUTM3AIMS U3 Ta30BOM (a3bl).

JIBIoKy1as cuja pocTa KpUCTaJUIOB (XMMHUYECKUM MOTEHIMAN, BEJMYUHA [TEPECHIICHNS).

[Tpoueccsl 3apoaplieodpazoBanus. PakTOphl, ONPEENAIONINE 3a- POJIbIIe00pa30BaHuUE:!

ylenabHas TOBEPXHOCTHAs »Heprusi, pabora oOpa- 30BaHUs 3apOJbllIeil, KPUTHUECKOE

NIEPECHIILIEHNE, pa3Mep KPUTUYECKO- TO 3apoibllla, TOMOTE€HHOE U TIETEPOr€HHOE

oOpazoBaHHWe 3apojpllliel, MeTacTaOuiabHas W Ja0WiIbHas O00JacTH, TPUYUHBI

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

5. MexaHusmMbl pocTa KpHUCTAUIO: JBYMEPHOE 3apoJbllieo0pa3oBa- HHE, CIOUCTO-
CIIUPaAbHBIN, HOPMAJIBHBIA POCT, CTPOCHHUE MEX(Pa30BOM IPAHUIIBI, KpaeBble 1 BHHTOBBIC
JCIIOKalliK, BEKTOp broprepca, nepmo- 1u4eckue LEenu CBSA3U U OLEHKA TIOBEPXHOCTHOMN
sHeprud, F, S u K-rpanu, Teopus [[xekcona.

6. 3aBUCUMOCTh MEXIYy BEJIMYMHOW TIEPECHIICHUS W MOP(OIOTHEH KPHUCTALIOB:
orpyOJeHue TpaHMLbl IKUAKOCTb—KPHUCTAUI, COOTHOLICHHE MEXIY BEINYMHOM
MEPECHIIEHNsT U CKOpPOCTBIO pOCTa, JIMMUTHUpYIOIIas CTagus Mpoliecca pocTa,
TG PY3MOHHBIN U KWHETUYECKHH PEKUMBI PO- CTa KPUCTAIIIOB.

How



7. ®azoBble guarpamMmbl. IlpaBuno ¢a3 ['ub6ca. ONHOKOMIIOHEHTHBIE CHUCTEMBI.
JIByXKOMITOHEHTHBIE CHUCTEMBbI (C MPOMEXKYTOUYHBIM COEAMHE- HHEM, IUIaBSIIUMCS
KOHI'PYIHTHO; C COCJMHEHHEM, TUIaBSIIIMCS HHKOH- TPYIHTHO; JMarpaMMBbI C TBEPIBIMU
pacTBOpamH; MATh THIIOB TuarpaMm o PozeOymy).

8. 3axBar mpuMmeceil: TOMOIEHHBI, Te€TEpPOTeHHBII 3aXBaT, 30HApHAas, CEKTOpPHAJbHAas,
CTPYKTYpHasi HEOJHOPOTHOCTH, KOd(pduIMEeHTsl pac- 6 TpenesneHus NPUMECH
(paBHOBECHBIH, CTATUCTUYECKUN KOI(D(DUIIMEHTHI paciipeesiCHus).

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

10. Ipomeccel BBIpAIIMBAaHUS KPUCTAJUIOB U3 PACIUIaBOB: (DU3MKO- XMMHUYECKHE OCHOBBI
BBIPALIMBAHUSL; TPOLIECCHI, BIUSIONINE Ha COCTAB PACIUIaBa; TEPMHUUYECKasl TUCCOLMAIINS;
IPOIIECCHl TEIUIONEPEHOCA, ONPENENIAIONINe paclpeie]ieHue TeMIepaTyp B paciljiaBe U
KpPHCTaJUIe; TPOLECCHl MaccomepeHoca. MeToabl ¢ OonpmMM 00BEMOM  pacIiiaBa:
Kupomynoca, Yoxpansckoro, Crokbaprepa—bpumkmMena; METoabl ¢ Ma- JILIM 00BEMOM
pacmuiaBa: BepHeins, 30HHas IJ1aBKA.

11. BelpamuBaHue KpPHCTAJUIOB M3 PAaCTBOPOB: HU3KO-, CPEIHE- M BBICOKOTEMIIEPATypHBIC
PacTBOPBI, OCHOBHI BBIPAIIMBAHUS KPHCTAJLIOB M3 PACTBOPOB, KPUCTAIUIN3AIUS, TIPABUIIO
BbIOOpa criocoba KpucTain- 3aluu.

12. Kpucramnuszauuss u3 mapoBod ¢as3bl: (U3UKO-XUMHUYECKHE 3aKO- HOMEPHOCTH POCTa;
METO/BI C MCIIOJIb30BAaHHEM (PH3UYECKON KOH/IEHCA- MM, KaTOJHOE PACIIbUICHUE; METO
MOJIEKYJISIPDHBIX ITYYKOB; METOJl 00b- €MHOH MapoBOi (ha3bl; KPUCTAJUIN3AIMS B ITOTOKE
MHEPTHOTO Ta3a; Me- TOJbl KPUCTAJUTU3AINH C y4aCTHEM XUMHUECKUX PEaKLuil.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.
ATTecTanus 1o 3anuieHHbIM J1a00paTOpHBIM paboTam.

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBsI BRIOUPAIOTCS C YIETOM UX WHAMBHUIYATBHBIX TICUXO()U3NIECKIX OCOOSHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS OMOJHUTENBHOE BpEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00YyUeHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPETYCMATPUBAETCS MCIIOIb30BaHUE TEXHUYECKIX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— TIpY HEOOXOUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHsI 10 JUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

IIponiennypa orneHMBaHUS PE3yJbTaTOB OO0Y4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOIYJIIO) MpeIycMaTpuBaeT IPeloCTaBICHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUS
uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIaHHBINA TepeyeHb MOXKET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00yJaromuxcs.



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

5.1 OcHoBHasi IUTEpaTypa:

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. yu-T uMm. M. B. Jlomonocosa, ['eo.
dax. - 3-e m3a. - Mocksa : Kamwknsiii gom "Yausepcurer', 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 ; MuHuctepctBo oOpa3oBaHus W Hayku Poccuiickoi
Oenepanun, PenepalibHOE TOCYAAPCTBEHHOE OMOKETHOE 00pa30oBaTEbHOE YUpEXKICHUE
BhICIIETO MpodeccrnoHanbHOro oOpa3oBanus «KeMepoBCKUH ToCy1apCTBEHHBI YHUBEPCUTET. -
Kemeposo : KemepoBckuii rocygapcTBeHHbIl yHUBepeuTeT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

3. Miomnep, Yaspux CtpykrypHas Heopranudeckas xumus [Teker] / Y. Miomnep ;
nep. ¢ aurt. A. M. Cawmoiinosa, E. C. Pem6e3b1 nox pen. A. M Xosusa. - JlonronpyaHsiif :
Wuremnexr, 2010. - 351 c. : wi. - bubmuorp.: c. 331-337. - ISBN 9785915590693. - ISBN
9780470018644.

JIJis OCBOCHWMS AUCIHUILTAHBI HHBAIMIAMHE U JIMIIAMH ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. ['oTTiuraiiy, ['onTep. @U3nKO-XUMHUYECKHUE OCHOBBI MaTepuanoBeeHus [Tekcr] :
[yueOHOe mocobue] / I'. I'orTmrTaiin ; nep. ¢ anria. K. H. 3onotosoit, /1. O. Yapkuna nox pen. B.
I1. 3nomanoBa. - M. : BMUHOM. Jlaboparopust 3nanuii, 2011. - 400 c. : wi. - (JIydmuii 3apyOexHbIit
yueOHUK). - bubnuorp. : ¢. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

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

3. AptamoHOB, BsuecnaB AnexkcanapoBud ['pynmbl U UX NPUIIOKEHUS B (U3HUKE,
xuMuH, kpucramiorpaduu [Tekct] : yueOHOE mocodue it CTyAeHTOB By30B / B. A. ApTaMOHOB,
FO. JI. CnoBoxoToB. - M. : Akagemus, 2005. - 510 c. - (Bsiciiee npodeccuonansHoe 00pa3oBaHUe.
EctectBeHHbIe Haykn). - bubnworp. : c. 498-503. - ISBN 5769521376.

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

5.3. Illepuoauyeckue U3IaHNUs:

1. Xypnan: "KBaHToBas 31eKTpOHUKA" - BEAYIIHI POCCUICKUN HAYUHBIN eKEMECIUHBIN KypHaI
B 00J1acTH J1a3€pOB M UX MPUMEHEHHUH, a TaK)Ke 10 CBSI3aHHBIM C HUMH T€MaTHKaM: Jla3epHast
¢u3uKa U TeXHUKA, HEJMHEWHas! ONTHKA , JIA3EPHBII TePMOSACPHBIN CHHTE3, BOJIOKOHHAS U
UHTErpaibHas ONTHKA, BO3ACHCTBUE JIA3EPHOTO M3JIyYEHHUs Ha BEILECTBO, JIa3epHas Ijia3Mma,
ontuyeckas o0paboTka M mepenadya WHGOpPMAIMM, KOT€PEHTHOCTh M Xaoc, Ja3epHbIC
TEXHOJIOTHH, HAHOTEXHOJIOTHH, Jla3epHas MeaumiuHa wu Owomorus(http://www.quantum-
electron.ru).

2. XKypuamApplied Physics B: Lasers and Optics IleyaTHblii perieH3UpyeMbIil KypHaI.


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

Temartuka: naszepHas (QpU3MKa; JUHEHHAs W HEIMHEHHAas ONTUKA; CBEPXOBICTPHIC SIBICHUS;
OIITUYECKHEC MaTCpHraJIbl; KBaHTOBas OIITHUKA, Jla3CepHasa CIICKTPOCKOIIUA
(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. Meroauyeckne YKa3aHusl [1Jsi O0y4YAlOIIHMXCA MO0 OCBOCHHI0 JAHCHHILINHBI
(Mmonpy.st).

ConpoBoxkIeHHE CaMOCTOSITEIbHON pPabOThl CTYJEHTOB OPraHHW30BAaHO B CIEAYIOIUX
dbopmax:

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

— YCBOEHME, JAOIOJHEHHWE M BHHUKAaHHE B pa3OHpaeMble pPa3aeibl JUCHUIUIMHBI MPU
HOMOILY 3HAaHUH NOJIY4aeMBbIX 110 CPEICTBOM HU3YyUEHUS] pEKOMEHYyeMOH JINTEpaTyphl;

— KOHCYJIbTallMH, OPraHM30BAHHBIC I Pa3bACHCHUA HpO6JI€MHI)IX MOMCHTOB IIpH
CaMOCTOSITENIbHOM M3y4YeHHMH T€X WJIM MHBIX acleKTOB pa3/iesioB ycBauBaeMoW HMH(oOpMaluu B
JUCITUITIINHE.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IHHI/IBI/IHyaHI)HI)IG KOHCYJIbTalUKM 110 NPCIAMETY SABJIAIOTCA BaKHBIM (bﬂKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$[ HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbHOI0 NMPOLEcca Mo AUCHUILIHHE (MOYJIIO0).
8.1 IlepeueHb MHPOPMALMOHHBIX TEXHOJIOTHH.

NHudopmaninoHHble TEXHOJIOTHH - HE TPEAYCMOTPEHBI.
8.2 IlepeyeHb HEOOXOAMMOTI0 POTPAMMHOI0 00€eCIIeYECHUS.

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBasi cucrema «KoncynbranT [Tmrocy (http://www.consultant.ru)

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

3. Caiit, coaepxaluil cipaBoYHbIE JaHHBIE PA3IMYHBIX KPUCTAIJIOB HCIIOIb3YEMbIX JUIS
nazepoB: http://refractiveindex.info/.

9. MarepuajbHO-TeXHHYeCKass 0a3a, HeoOXoauMasi JJsl  OCYIIeCTBJICHHS
00pa30BaTeILHOIO NMPoIEecca N0 JUCHUILINHE (MOIYJIIO).


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

MarepualbHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI

Ne Bun pa6or
(MoyJsl) M OCHAIIEHHOCTD
1.| 3ansaTHS JIGKIMOHHOTO | YueOHas ayAUTOPHS JIJIsl IPOBEACHUS 3aHSATHIA JICKIIMOHHOTO
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.| Tekymuii KOHTPOJb, Aynautopust Ne 209C
MIPOMEKYTOYHAS
aTTecTanus
5.| CaMmocrosTenbHas Kabuner s camoctosrensHo padbotsl 208C, 204C, 205C
pabota OCHAIIICHHBI KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO

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




