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1 Heau u 3aga4u M3y4eHUS TUCUMILTHHBI (MOTYJIs1).
eab ocBOeHMS TN CUMILIUHBI.

VYyeOnas aucuumiuHa «MeTosbl BbIpAalIUBaHUS KPHUCTAJUIOB» CTABUT CBOEW LIEJIBIO
copmupoBaTh y 0akalaBpOB INPEICTaBICHUE 00 OCHOBHBIX TOHSTHSX, SIBICHUSIX, 3aKOHAX H
METOJax CIEeIHabHOTO pasjena Kypca (HU3MKH, a TakKe MPUBHUTh HABBIKM IMPAKTHYECKHX
pacdyeToB U HKCIIEPUMEHTAIIBHBIX HccienoBanuil. Pasnen «MeToasl BeIpaliiBaHUs KPUCTAILIIOB
3aHMMAaeT Ba)XHOE MECTO B CHUCTeMe (Qu3udecKkoro oOpa3oBaHus. Bo-mepBeIX, OH JaeT
IpescTaBiIeHne O (PU3MYECKUX METOAAX HCCIEIOBaHMsI ONTHYECKHX MaTepuasioB. Bo-BTOpbIX,
3TOT KYpC CO3/1a€T HEOOXOIUMYIO OCHOBY JUIsl IPOJBUKEHHS B 00JaCTh KBAHTOBBIX SIBJICHUM U B
Jpyrue cueruaibHble pa3ienbl (U3NKH.

1.2 3agaum JUCHMILUIMHBI.

— CHHTE3 U UCCIJIEJOBAaHHE CBOICTB Ja3epHbIX CPE] U peajn3alus HEKOTOPhIX U3 HUX Ha
MIPaKTHKE;

—OBNIaJicHHe (YHIAMEHTAJIbHBIMM MPUHLIUIIAMA M METOJaMU pEIIeHHUs Hay4dHo-
TEXHUYECKUX 3a/1a4;

— (GopMUPOBaHNE HABBIKOB MO MPUMEHEHUIO MOJOXKEHUHN (hyHIaMeHTalIbHON (PU3MKU K
IPaMOTHOMY HAay4YHOMY aHaJIM3y CUTYyalui, C KOTOPbIMH (U3HKY MPUXOAUTCS
CTAJIKUBATHCSI IPH N3YYCHUH HOBBIX SBJICHUH;

— IpUOOpETEHNE HaBBIKOB SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUN;

— (hopMHUpPOBaAHME Y CTYI€HTOB OCHOB €CTECTBEHHOHAYUYHOM KapTUHBI MUPA.

1.3 MecTo AMCUHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi NPOrpaMMbl.

«MeTtonbl BBIpAIIMBAHUS KPUCTAIIIOBY SIBJISETCS O0O0S3aTENbHON JTUCIUTIIIMHOM
HanpaBienus 03.03.02 — «dusukay. B 1ukine oOmedusuyueckux AUCITUIUIMH
HEOOXOMUMBIMH  TMPEANOCHIIKAMHA  SIBJISIIOTCSI  3HaHWE OCHOB  KpucTauiorpaduw,
KPUCTAJUIOXUMHUH,  KPUCTALIOPU3UKH,  KBAaHTOBOM  DJIEKTPOHUKH W (DHU3UKH
KOHJICHCUPOBAHHOTO COCTOSIHHSI.

B cBoro ouepenn, pasaenbl JUCHUILIMHBI «METOABI BBIpAIIMBAHUS KPHUCTAJLIIOBY
COCTaBIISIOT HEOOXOAUMYIO OCHOBY ISl YCIICITHOTO U3YUEHUS SJIEKTPOJMHAMUKY, (DU3HKU
KOHJICHCUPDOBAHHOTO COCTOSHHSI BEIECTBA M CIUIOIIHBIX Cpel, a TaKKe KBAaHTOBOM
MexaHuKH. B 1ukie oOmedu3ndeckux AUCIUIUIMH HEOOXOIUMBIMHU IPEIIOCHIIKAMH
SBJISIOTCSI 3HAHUE OCHOB KJIACCHUYECKOM MEXaHWKH, MOICKYISIpHOM (QHU3UKU U
CHelUaIbHON TEOPUU OTHOCUTEIBLHOCTH.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbLTATOB 00yUYeHHUsI N0 JUCHHUILJINHE (MOY.110),
COOTHECEHHBIX € INIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTe/IbHOM
NPOrpaMMmBbl.

W3yuenune naHHOM y4eOHOM AMCIUIUTMHBI HAINPABICHO Ha (OPMUPOBAHUE y OOydaroIIUXCs
npoecCHOHATBHBIX KOMIETEHIINN



No WNnnexc | Conepxanue B pesynbprare musyuyeHus y4eOHOM TUCIUIINHBI
) KOMIET | KOMIIETeHIUH (Win e€ | 00yJaromuecst T0JIKHbI

At €HIUU | 4acTH) 3HATH yMeThb BJIA/IeTh

1. [K-1 CriocoOHOCTHIO COBPEMEHHYIO 10JIb30BaThCS COBPEMEHHBIMU
HUCIIOJIB30BATh anmnaparypy i COBpCMGHHOfI METOJaMHN
CIIEUAIM3UPOBAHHBIE | cyHTE3a U TEXHHUKOH HCCIICIOBaHMI
3HaHWA B OONACTH | yccnmenoBaHus TUIS KOH/ICHCHUPOBaH
(pMBHKH JUISL OCBOCHHS | kpycTaiuioB bu3nIecKux HOTO COCTOSIHUS
PO GUITBHBIX MCCIIeI0BaHUM
(buzmIecKux
TMCIUTUTAH

2. [1K-2 CrniocoOHOCTBIO [puHuns! PUMEHSITh Metoaukoi
IPOBOOUTH paboTHI COBPCMCHHEIC IPUMCHCHMUS

Hay4yHbIE COBPEMEHHBIX puOOpbI COBPEMEHHBIX
HCCIIEIOBAHUS M3MEPUTCIIBHBIX A1t npubOpoB ISt
B m3Gpammoii | PHOOPOB rsneckux ueseil  pocra
obyactu HCCIICO0OBaHNH. KpHUCTaJUJIOB.
AKCTIEPUMEHTAIBHBIX
u (nnn)
TEOPETUYECKUX
(bu3mIecKux
HUCCIIEI0OBAaHUI C
MIOMOIIIBIO
COBPEMEHHOU
MPpUOOPHOI Oa3bI.

3. OIIK-3 | CrtocoOHOCTEIO MIPaKTUYECKOE Paborath ¢ | Merogamu
UCII0JIb30BaTh MCIIOJb30BAHUE | U3MEPHUTENILHBIM | OTIPEICTICHUS
6a3oBbIe COBPEMEHHOMU i, BBIMOJIHSS | 1apaMeTpoB
TEOPETUUYECKHE M3MEPUTENBHOM | 1neGopanus Ja3epHBIX
3HaHUs TEXHUKHU. TeXHUKH MaTepHaJIoB.
byHmamMeHTaTbHBIX 0E30MaCHOCTH.
paszenoB oOmed wu
TEOPETUUECKOU
Gbu3uKN U1 peleHus
npoeccCHOHATIBLHBIX

3a1a4




4. [IK-5 CriocoOHOCTBIO COBpPEMEHHBIE
I10JIb30BaThCA METOJaMH
COBpPEMEHHBIMU 06paboTKH,
MeToamMu 00paboTKH,

aHanmm3a u
aHanmm3a u CHHTE3a
cHHTE3a PU3MUECKOH | qyspyeckoit
“HpOpMAaLMH B| urdopmarnyu B
n30paHHOMN obacTu U30paHHOMI
¢buznyecknx obnactu
UCCIIEI0BAHUI buznueckux

HACCIEN0BaHNN

MIPUMCHSIT
COBPEMECHHBIC
METO/IbI
00paboTKu,
aHanusa u
CHHTE3a
busndeckoit
uH(popMaLuu B
n30paHHOI
obnactu
bu3nIeCKuX
HCCIeN0BaHNUNI

METO/IaMU
00paboTKH,
aHaIn3a u
CHHTE3a
¢busznueckoit
uH(popmMaluu B
n30paHHOI
obnactu
bu3nIecKux
HCCIIEI0BAaHUI

2. CTpyKTYpa U cojiep:KaHue TUCHUTIMHBI.

2.1 Pacnpenejienne TPyA0EMKOCTH THCHMILJIMHBI 10 BUIaM padoT.
OOmast Tpyno€MKOCTh MUCHUIUIMHBI cocTaBimsieT — 3 3au.en. (108 __ waca), ux
pacmpeeneHre Mo BujaM paboT peIcTaBlIeHo B Tabnuie (0 cmyodenmos ODO).

Bun yue6Hoit paboTbl Bceero | Cemectpsl (4achl)
9acoB
5
KonTakTHasi pa6oTa, B TOM 4YHcIIe: 52,2 | 52,2
AyAuTOpHBIE 3aHITHS (BCET0): 52 | 52
3aHATHS TEKIIMOHHOTO THUIIA 18 18 -
JIabopaTopHbIE 3aHATHS 34 | 34 -
3aHATHSI CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTHUCCKUE
3aHATHUSA) ) ) )
Huasi KoHTaKTHAs padora: 14,2 14,2
KonTposas camoctosrensHoi padotel (KCP) 14 14
ITpomesxyrounas arrecranus (MKP) 02 | 02
CamocrosiTeIbHast pa6oTa, B TOM YHcJIe: 41,8 41,8
IToaroToBKa K TEKYIIEMY KOHTPOJIO 41,8 | 41,8 -
KonTpoJb:
[ToaroToBka K SK3aMeHY - -
O01mas Tpyr0eMKOCTh yac. 108 | 108 -
B TOM 4YHCJIe KOHTAKTHAs 522 | 52.2
pabdora
3a4. ell. 3 3

2.2 CTpyKTypa AMCUHUILIUHBI:

Pacnpez[eneHI/Ie BUJIOB yqe6H0171 pa60T]':»I " UX TPYAOCMKOCTH 11O pa3acjiaM JUCHUIIINHBI.

Pazniensl IUCHUIUIMHEL, U3y4aeMble B S ceMecTpe (ounas ¢popma)

KonuuectBo yacos
AyarropHas BueaynuTto
pHas
Ne HaunmeHoBanue pa3nenos Bcero pabora
pabora
J |13 | JIP CPC
1 2 g 4 | 5 6 7




BBenenue B yueHue o (ha30BbIX paBHOBECHSIX H POCT 20 3
kpuctaioB. @aszoBble paBHOBecHs. (OCHOBHBIE
1. TUIIBl JUarpamMM COCTOSIHUS JIBYXKOMIIOHEHTHBIX 6 (5}
cucteM. OCHOBHBIE METOJbl POCTa KPUCTAJJIOB U
CUHTE3a CTEKOJIL.

@da30BbIEC PABHOBECUS B IBYXKOMIIOHEHTHBIX 20| 3

cUucTemMax . lmarpamMMmBeI CO- CTOSIHHSI CUCTEM 0e3
npeBpainieHui B TBepaoi dasze. Jnarpammel 6 12
COCTOSIHMSI CUCTEM C KpUCTaJUIU3aluen
00pa3yIOIIHUXCS COCTMHCHHIA.

JlnarpaMMbl COCTOSIHUSI CHCTEM C TBEPIBIMU
pacTBopamu

PocT kpucTanioB u CHHTE3 CTEKOJI U CUTAJLIIOB . 201 3

3. |TexHOJIOTrMYECKHE METOIBI IOIYUEHHUS KPHCTAILIOB. 8 6
TexHOJIOTHUECKHE METOMABI IOJYYEHHUS CTEKON H
CUTAJIJIOB

PenTtrenosckue HUCCIICIOBAHUS KPHUCTAIIOB 1201 3
4. |Pentreno¢a3oBblii aHATH3. 6 6

PeHTreHocTpykTypHBIil aHAINA3 20 3
5. |PeHTreHOCTPYKTYpHBIH aHaIu3. MeTo ] MOIUIAPOB 4 6
Boponoro-/lupuxine
6. |Meron YoxpanabCKOro 8 3 4 5,8
Hmoeo no oucyunnune: 18 34 41,8

[Ipumeuanue: JI — nexumu, 113 — nmpakruueckue 3aHsTus / cemuHapbl, JIP — maGopaTtopHbie
3ansaTusi, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iejoB JUCUUILIHHDBI:
2.3.1 3ansATHS JeKIMOHHOTO0 THIIA: HE TIPEITYCMOTPECHBI.
2.3.2 3aHATHS CeMHUHAPCKOTr0 THIA: HE MMPETYCMOTPEHBI.

2.3.3 JIabopaTopHbIe 3aHATHSI.

®dopma

Ne HaumenoBanue nabopatopHbix paboT TEKYILEro

KOHTPOJIA
1 3 4

1. |Da3oBbIe mMarpaMmel. Ortuer no

nabopaTopHOM

padore.

2. |®a3oBble paBHOBECHS B IBYXKOMIIOHEHTHBIX cucTeMax . Jluarpammel co- |OTueT mno

CTOSIHUSI CUCTEM. nabopaTopHOM

padore.

3. |TexHonoruueckue METOIbl MOTYUYEHHS KPUCTAJIOB U CTEKOJI. Ortuer no

nabopaTopHOI

padore.

4. |PentreHoazoBblii aHATIH3. Otuer no




nabopaTopHO#
pabore.

5. |PeHTreHOCTpYKTYpHBIN aHAJIN3. Oruer no
nabopaTopHO#
pabore.

6. |Meron YoxpaabCKoro. OTuer 1o
nabopaTopHOi
pabore.

2.3.4 TlpumepHasi TeMaTHKA KYPCcOBBIX padoT (nmpoekToB) KypcoBsie paboTHI - He
MPEAYCMOTPEHBI.
2.4 TlepeyeHb y4eOHO-METOIHYECKOT0 00ecedeH s 1JIsl CAMOCTOSATEIbHOI
Pa6oThI 00y4aKOIIUXCH M0 AUCHUIIHHE (MOLYJII0)
No Bix CPC [TepedyeHn yaeOHO-METOIUIECKOTO O6GCI‘£G‘IGHI/I${ JUCIUIUINHEI 110
BBITIOJTHEHHIO CAMOCTOSITEIbHON PabOTHI
[IpopaboTka .
1 | Teopermeckor Meroaudeckue pEeKOMEHIAIMU IO OpraHU3ali CaMOCTOSTEIBHOM
pabotsl ctynentoB, PI'bOY BO «Ky6I'V», 2012. - 33 c.
0 Marepuana
1. bymenesa F0.1. Kak nmpaBunsHO HamucaTh pedepar, KypcoByro U
IU- TUIOMHYIO paboTel: YueOHOe mocobue s OakalaBpoB
[DnexTponHbIii pecypc]: yued. mocodue — IaeKTpoH. naH. — M.: JlamkoB
u K, 2016. — 140 c.
2 Pedepar https://e.lanbook.com/book/93331.
2. Kysnenor W.H. Pedeparbl, KypcoBbie M IUIUIOMHBIE PAOOTHI.
Meroauka moAroToBKH U 0opmileHUs [ DIEKTPOHHBIN pecypc]: yueol.
nocobue — DnekTpoH. naH. — M.: [lamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Bruterskanuna A.O. JlenoBblie 1 Hay4HbIE€ MPE3CHTAIUN [ DNEKTPOHHBIN
IToaroroBka | pecypc]: yuebHoe mocodue — DnektpoH. gaH. — M., bepnun: J{upexrt-
3 | mpesenranuu 1o | Memua, 2016. — 115 c.
Teme pedepara | http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

yqe6HO'MeTOI[I/IquKI/Ie MaTepuajbl I CaMOCTOSTEIbLHOM pa6OTBI 06yqa101unxc>1 nu3
Yurcjia THBAJIMAOB U JIML C OTPAHUYCHHBIMU BO3MOXKHOCTIAMU 3J0POBbA (OBB) MMPEaOCTaBIAOTCA
B (bopMax, AAalITUPOBAHHBIX K OIPAHUYCHUAM UX 310POBbS U BOCIIPUATUA I/IH(I)OpMaLII/II/IZ

I[J'IH JII ¢ HAPYIICHUAMU 3pCHUS:

— B MeyaTHOM hopMme yBeIMYEHHBIM HIPUPTOM,

— B (JOpMeE FIIEKTPOHHOT'O IOKYMEHTA,
— B ¢popme ayauodaiina,
— B meyaTtHo# opme Ha si3bike bpaitns.

JUist U1 ¢ HapyIIEHUSIMU CITyXa!
— B meyaTHoi opme,



http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

— B (hopMe 2JIEKTPOHHOTO TIOKYMEHTA.

JList 1AL ¢ HapyleHUussMUM OIIOPHO-IBUTaTEIbHOTO alapara:

— B mIe4aTHoO# opme,

— B (hopMe AIEKTPOHHOTO JOKYMEHTa, — B (hopme aynuodaiina.

I[aHHI)II\/JI MNEpCUYCHb MOXKET OBITH KOHKPETHU3UPOBAH B 3aBUCHMMOCTU OT KOHTHHI'CHTA
00yJaromuxcs.

3. Oopa3oBaTeIbHBbIE TEXHOJIOTHH.

[Ipu peanuzanuu ydeObHON pabOTHI M0 OCBOCHUIO AUCHUIIUHBI «MeTOoIbl BHIpAIIUBAHUS
KPHCTAJUIOBY HCIIOIB3YIOTCS COBpEMEHHbIE 00pa30BaTeIbHbIC TEXHOJIOTHH:

-Oecena, TUCKYCCHs, MO3TOBOH IITYpM;

- uH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH, -

HCCIIEI0BATENIbCKUE METO/Ibl B 00Y4EeHUH; - TPOOIEMHOE O0yUEHHE.

Ha nabopatopnsle paboTsl BBIHOCUTCS 0K0JI0 80 % MaTepuana u3j10KEHHOTO B IporpaMMe
mrcnuIuinHeL. OcTanbHash 4acTh Marepuajia BBIHOCSTCS UIS CaMOCTOSITENIFHOTO HW3y4eHus. B
KOHIIE KaXJOTO 3aHATHS OakalaBpaM TMPEUIaraloTcsi /ISl  BBITIOJHEHUS TBOPYECKHE H
MCCIIEIOBATENBCKHIE 3aaHMs, YIIyOIIIOmNe W PACIINPSAIONIAE U3ydaeMblii MaTepraIMaTepual,
pa3BUBAIONINE WHHOBAIIMOHHOE MEBIIUICHHE, a TakKe YMEHHE padoTaTh C TPUBJICYCHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH. BEITIOTHEHNWE STHX 3adaHuil  OOCYKIAIOTCS
HaCJIeAYIOIIHUM 3aHATHUH.

CamocrostenbHas paboTa 10 AUCLUIIIMHE BKIOYAET:

- CaMOIIOJITOTOBKY K Y4Y€OHBIM 3aHATUAM IO KOHCHEKTaM U

y4eOHOI TuTepaType; - BBIMOIHEHUE JOMAIIHUX 3aJaHU (M3yueHHe

TEOPUH METOJIOB UCCIIEOBAHMN).

Jlis U1 ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMH 37I0POBbsl NPEAYCMOTpPEHA OpraHu3alus
KOHCYJIbTAllMH € UCIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4.  OueHoYHBbIE CPEACTBA IJIsl TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH U ITPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHJ OLEHOYHBIX CPEICTB JJIsl MPOBEIeHUsT TEKYIIero KOHTPOJISL.

HepequL KOHTPOJIbHBIX BOIIPOCOB

1. TlpumeHeHHE KPUCTAUIOB B TEXHHUKE. DJIEKTpHUECKas MOJspu3a- Lus (3JIeKTpuueckKas
VMHIYKLHS, HAPSYKEHHOCTD JIEKTPUUYECKOTO IOJIA B JUAJIEKTPUKE; COOTHOIIEHUE MEXKIY
nHayknuen D, HampsbkeHHoCThrO mosis E m mossgpusanuenn P B aHM30TpPONHBIX
IU2JIEKTPUKaX), MHPOVIEK- TPUKU (JIMHEeWHble W  HEJIUMHEWHbIe JIMAJIEKTPHKH,
CETHETODJIEKTPUKH; DJICKTPOONTHUYECKUE SBJICHMS, DJICKTPOONTHUYECKHE 3aTBOPBI U
MOJ1yJIsI- TOPBI), TbE30AJIEKTPUUECKUN IPPEKT.

2. Cpena kpucrammzanuu. Kpucramimsanus B TBEPJIOM COCTOSHHM (PacCTEKJIOBBIBAHUE,
MOJIMMOP(HBIE TPEBPALICHH), KUIKOCTb— TBepAoe (KpUCTaJUIM3allusl W3 paclliaBa,
KpHUCTaJNTU3aIUs U3 paCTBOPOB, KPUCTAIUIN3ALUS U3 Ta30BOM (asbl).

3. JIBmxymas cuja pocta KpUCTAJUIOB (XMMHYECKHM MOTEHIIMAN, BETMUMHA MTEPECHIICHNS).



4. Tlpoueccsl 3apojpiiieoOpazoBanmst. DakTopbl, ONPEACISIONINE 3a- POABIIIC00pa30BaHHE:
yIelbHasi TOBEPXHOCTHAsE PHEprus, pabora oOpa- 30BaHUS 3apOJBIIICH, KPUTHUECKOE
IIEPECHIIIEHUE, pa3Mep KPUTHUUYECKO- IO 3apojplllla, TOMOI€HHOE M TI'€TEPOTrE€HHOE
oOpa3oBaHue 3apojpilied, MeTacTaOuiabHas W JabuibHAs OOJACTH, TPUYUHBI
CYyLIECTBOBaHUS Me- TacTaOuiIbHOU oOnacTu. JleekThl B KpucTauiax.

5. MexaHu3Mbl pOCTa KpPUCTAJUIO: JIBYMEPHOE 3apojbllieoOpa3oBa- HHE, CIOUCTO-
CIMPAJIbHBIN, HOPMAJIBHBIN POCT, CTPOCHUE MEX(Pa30BOi TPAHUIIBI, KPACBbIE U BHHTOBBIE
JMCIIOKalluU, BEKTOp broprepca, nmepruo- AUYecKue LENu CBSI3U U OLIEHKAa TOBEPXHOCTHOM
sHepruy, F, S u K-rpanu, reopust /xexcona.

6. 3aBHCHMOCTH MEX/Ty BETMUNHOM MEPECHIICHUS U MOP(OIIOTHEH KPUCTAIIIOB: OTpyOJIeHHE
IPaHULbl KUJIKOCTb—KPHUCTAJUI, COOTHOILIEHHWE MEXAY BEIUYMHON MEpEChINIeHUs H
CKOPOCTBIO pPOCTa, JHUMHUTUpPYIOLIAs CTagusi Mpolecca pocTa, AUPQPY3HOHHBIM U
KMHETUYECKUHN PEKUMBI PO- CTa KPUCTAJLIOB.

7. ®azoBble guarpammbl. IIpaBuwio ¢a3 [ub6ca. OIHOKOMIOHEHTHBIE CHUCTEMBI.
JIByXKOMIIOHEHTHbIE CHCTEMBbI (C TPOMEXKYTOUHBIM COEIMHE- HUEM, IUIAaBAIIMMCS
KOHT'PY3HTHO; C CO€MHEHHUEM, TIABAIIMMCS HHKOH- TPY3HTHO; TUarpaMMbl C TBEPABIMHU
pacTBopaMu; IATh TUIOB Auarpamm 1o Pozedymy).

8. 3axBar mpuMecell: TOMOTCHHBIH, T'€TCpOTCHHBIM 3axXBaT, 30HApPHAs, CEKTOPHAILHA,
CTPYKTYypHasi HEOJHOPOAHOCTH, Ko3(p(duUUUEHTh pac- 6 TpelesNeHnus MpUMeCH
(paBHOBECHBI, CTATUCTUYECKUN KOI(PPUIIMEHTHI pacipeiesieHus).

9. BrnusHme mpumeceil Ha MpoIeCChl pocTa U MOP(OJOTHIO KpUCTaid- JIOB. Poib cuibHO
azcopOupyroel MPUMECH.

10. Tlpomiecchl BBIpalIMBaHUs KPUCTAUIOB M3 PACIUIaBOB: (PH3MKO- XMMHYECKHE OCHOBBI
BBIPAIIMBAHUS; POLIECCHI, BIMSIOIME HA COCTAB pacljlaBa; TEpPMUUYECKas AUCCOLMALUS;
IIPOIECChl TEIUIONEPEeHOCca, ONPEACIAIONINE paclpee]ieHue TeMIepaTyp B paciljiaBe U
KpHUCTajle; Mpolecchl MaccomnepeHoca. MeTtoasl ¢ 0oibIIMM 00BEMOM pacIulaBa:
Kuponynoca, Yoxpansckoro, Crokbaprepa—bpupkMeHa; MeTobl ¢ Ma- JIbIM 00bEMOM
pacnnaBa: BepHeiins, 30HHas MaBKa.

11. BelpamuBanue KpHCTalJIOB U3 PACTBOPOB: HU3KO-, CPEIHE- M BBICOKOTEMIIEpATypHBIE
PacTBOPBI, OCHOBBI BhIPAIIMBAHUS KPUCTAIOB U3 PACTBOPOB, KPUCTAILIU3ALMS, IPABHIIO
BBIOOpA crtoco0a KpUCTaUIH- 3aIUH.

12. Kpucrannuzanuss u3 napoBoi (asbl: (U3MKO-XMMHUYECKHE 3aKO- HOMEPHOCTH pOCTa;
METO/Ibl C UCHOJIb30BAHUEM (PU3MUECKON KOHJEHCA- IMU; KaTOAHOE PacIbICHUE; METOA
MOJIEKYJISIPHBIX ITyYKOB; METOJ] 00b- €MHOW MapoBOil (ha3bl; KpUCTAIUIM3ALUS B MOTOKE
MHEPTHOIO I'a3a; Me- TOJIbl KPUCTAJUIN3ALUH C YIaCTHEM XMMHUYECKUX peaKuil.

4.2 ®oH/1 OLEHOYHBIX CPeCTB /1JIsl MPOBe/IeHUs IPOMEKYTOUYHOIH aTTeCTallUH.
ATTecTanus Mo 3aluieHHbIM Ja00paTOpHBIM paboTam.

OLIeHOLIHLIe CpeACTBa AJId MHBAJIMAOB U JIUL C OTPAHNYCHHBIMUA BO3MOKHOCTAMU 3I0POBBA
BLI6I/IpaIOTC$I C YUCTOM NX UHAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-ICCKI/IX 0COOCHHOCTEH.
- npu HCO6XO,Z[I/IMOCTI/I HHBaJInJaM u JIMIamM C OTpaHUYCHHBIMU
BO3MOKHOCTAMU 30POBbA MPECAOCTABIIACTCA NOIOJHUTCIBHOC BPEMA JId IMOATOTOBKHU
OTBCTa Ha OK3aMCHC,



—  TIpU IPOBEACHUU NMPOLETYPhI OLIEHUBAHUS PE3Y/IbTATOB O0YUEHUS HHBAIH]IOB
U JIML C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbs IIPEyCMATPUBAETCS UCII0JIb30BAHNE
TEXHUYECKUX CPEICTB, HEOOXOMUMBIX UM B CBS3U C WX WHAUBUAYaTbHBIMH
0COOEHHOCTSIMH;

—  TIpU HEOOXOJMMOCTH ISl O0YJAIOUINXCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
310pOBbsI 1 UHBAJIUJIOB MIPOLEAYpa OLIEHUBAHUS PE3YIbTATOB OOYUEHUS N0 JUCLIMILIMHE
MO>KET IPOBOJAUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa oueHuMBaHUS PE3yAbTATOB OOYUEHMs] MHBAJIMWJOB M JIUI C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0pPOBbSl 10 JUCHUUIUIMHE (MOJYJIO) NpPEeIyCMaTpUBAeT IPENOCTaBIIEHUE
uapopmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHUSM WX 3J0POBbS H BOCHPHUSITHUS
nHpopmMaLuu:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B mevyaTHOW (opme yBeIWYEHHBIM WIPUPTOM, — B (POpME 3IEKTPOHHOTO
JOKYMEHTA.

JInst AL ¢ HapymeHUs MM CITyXa:

— B mevaTHou (opwme,

— B (popme 3IEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIEHUSIMHU OTIOPHO-JBUTATENILHOTO anmnapara:

— B mevaTHou (opwme,

— B (popme 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOKET OBITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIEHTa
00yJaronuxcs.

5. IlepeyeHb OCHOBHOI U TOTOJHUTEILHOI Y4eOHOI JUTEPATYPbI, HEOOXOAUMOI 1151
OCBOEHMSI TMCUUIJIMHBI (MOIYJIsA).

5.1 OcHoBHas JuTepaTypa:

1. EropoB-Tucmenko, Opuit KnasaueBnu Kpucramnorpadus u
kpuctaymioxumusi [Tekct] : ydeOHUK JUIsl CTYJEHTOB BY30B, OOY4YalOIIUXCS IO
cneruansHocTH "['eomorus” / FO. K. EropoB-Tucmenko ; [mox pea. B. C. Ypycosa] ;
Mock. roc. yH-T uMm. M. B. JlomoHocoBa, I'eon. dak. - 3-¢ u3a. - Mocksa : KHmxHbIH
nom "Yuuepcutet", 2014. - 587 c. : mi. - bubnuorp.: ¢. 583-587. - ISBN 978-5-98227-
687-2.

2. bacanaes, FO. M. Kpucramiodusuka U KpUCTALIOXUMUS [DIEKTPOHHBIN
pecypc] :

yuebHoe mocobue / KO. M. bacanaeB ; MunuctepctBo oOpa3oBaHus U Hayku Poccuiickoi
@enepanun, denepasbHOe TOCYIapCTBEHHOE OOJDKETHOE 0O0pa30BaTeNbHOE YUpeKICHUE
BBICILIETO MPodeccHoHaTbHOTO 00pazoBaHus «KeMepoBCKHil rocy1apcTBEHHBI YHUBEPCUTETY. -
Kemeposo : KemepoBckuii rocygapcTBeHHbIN yHuBEpeuTeT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

3. Mromnep, Ynbpux CrpykTypHas HeopraHuueckas xumusa [Tekcr] / V.
Miromnep ; mep. ¢ anri. A. M. CamoiinoBa, E. C. Pem6e3st oa pen. A. M XoBusa. -
Honronpyansiit : Uatemnekt, 2010. - 351 c. : un. - bubnwuorp.: c¢. 331-337. - ISBN
9785915590693. - ISBN 9780470018644.

JInst ocBO€HUS AMCUMIUIMHBI UHBAIUAAMH U JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBBSI UMEIOTCSI U3/IaHHsI B AJIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX
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http://biblioclub.ru/index.php?page=book_red&id=278304

«Jlanp» n «¥Opai.
5.2 JlonoJiHUTE/ILHAS JIUTEpPaTypa:

1. FotTiraiin, I'toHTep. @PU3MKO-XMMHUYECKHUE OCHOBBI MaTEpUaJOBEIEHUS
[Tekcr] : [yaeOHOe mocobue] / I'. I'orrmrraiin ; nep. ¢ anri. K. H. 3omortosoii, /1. O.
Yapkuna nop pen. B. I1. 3momanosa. - M. : BUHOM. Jlaboparopwus 3nanuii, 2011. - 400
c. : mi - (Jlyammit 3apyOexxHbld ydeOHUWK). - bubmuorp. : c¢. 375-383. - ISBN
9785947747690. - ISBN 3540401393.

2. Yynpynos, Esrenuit Bnagumuposud OcHoBbI kpuctamutorpaduu [Tekct] :
yueOHUK ans cryzneHtoB By30B / E. B. Uynpynos, A. ®. XoxinoB, M. A. ®dagnees. - M. :
duzmariurt, 2006. - 500 c. : wi. - Bubmuorp. : ¢. 499-500. - ISBN 5940520601.

3. ApramoHOB, BsiueciiaB AnexcanipoBud ['pymiibl 1 UX MpHUIIOKEHHs B (PU3UKE,

xumuu, kpucramiorpapuu [Tekcr] : yueOHOe mocobue Juisi CTyA€HTOB By30B / B. A.
Aptamonos, lO. JI. CrmoBoxotoB. - M. : Axkagemus, 2005. - 510 c. - (Bsicuiee

npodeccrnoHansHOe oOpa3zoBanue. EctecTBeHHble Haykn). - bubmmorp. : c. 498-503. -
ISBN 5769521376.

VYkazanHas OCHOBHas JHTeparypa umeercs B Oubmmoreke KyOol'Y B mocrarouHom
KOJIMYECTBE.

5.3. llepuoguveckue u3aaHus:

Kypnan: "KBanToBas 31eKkTpoHUKA" - BEAYIIUN POCCUUCKUN HAYYHBIA €KEMECSUHBIN )KypHAII
B 00JIacTH J1a3epoB U MX MPUMEHEHUH, a TaK)Ke MO CBA3aHHBIM C HUMH TeMaTHKaM: Ja3epHas
(¢u3MKa ¥ TeXHUKa, HEJIMHEHHAs ONTUKA , JIa3ePHBIM TePMOSIEPHBIN CUHTE3, BOJOKOHHAS U
WHTErpaibHasi ONTHKA, BO3JCHCTBUE JIa3epHOTO M3JIyUYEHHUsl Ha BEIIECTBO, Ja3epHas Ia3Mma,
onTuyeckas obOpaboTka W mepenadya MHEGOPMALKU, KOTEPEHTHOCTh M Xaoc, Ja3epHble
TEXHOJIOTUHM, HAHOTEXHOJOTMH, JlazepHas wemunuHa u Owuosorus(http://www.quantum-
electron.ru).

Kypnan:Applied Physics B: Lasers and Optics [leuaTHsliii perieH3upyemblii KypHai.
Temaruka: nazepHas ¢u3MKa; JUHEWHAs W HEIWHEWHAs ONTHKA, CBEPXOBICTPHIC SIBIICHUS,
ONTUYECKUE MAaTEePHaJIbl; KBAHTOBAs ONITHKA; JIa3€PHAsl CIICKTPOCKOIIHS
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-00340)

6. Ilepevyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn «UHTEepHET),
He00XO0AMMBIX /1JI51 OCBOCHHS IMCUMILIHHBI (MOLYJIs).

1. Cailir HayuHOI oubnnorekn cubupckoro (enepaabHOTO
YHHUBEpPCUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94/
2. CaliT coaepxaluii CIpaBOYHBIC JaHHBIC pa3IMYHbIX

kpucrayuto:http://refractiveindex.info/.
3. http://www.lebedev.ru.
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4.  http://lwww.gpi.ru.
5.  http://www.polyus.msk.ru.

7. Meronnueckne yKazaHus 1Jisl 00y4al0ImMXcsl 110 OCBOCHHMIO M CUMIIIMHBI
(Moay.Jst).

ConpoBoK/IeHUE CaMOCTOATENbHON pabOThl CTYJEHTOB OPraHU30BAHO B CIEIYIOIIUX
dbopmax:

— o(opMIIEeHHE OTUYETOB 110 JTa00OPATOPHBIM PadOTaM M MOJrOTOBKA K YCTHOH HX
3alluUTe;

— YCBOEHHE, JIONIOJHEHUE W BHUKAHUE B pa3Oupaemble pa3aesbl TUCIUILINHBI
Py TIOMOIIM 3HAaHWM MOJy4aeMbIX [0 CPEACTBOM H3YYEHHUS PEKOMEHIYeMOi
JUTEPaTyphl;

— KOHCYJIbTAllUH, OPraHU30BAHHbIE JUISl pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB
P CaMOCTOSITEIbHOM H3YYE€HHU TE€X WM MHBIX acleKTOB pa3fesioB yCBaMBaeMOM
nH(pOopMaLUY B JUCIUILTUHE.

B ocBoeHMM AMCHMIIMHBI MHBAIUJIAMHU U JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
310pOBbsl OOJIBIIOE 3HA4YEHHE HMMEET WHAMBHUAyallbHas ydeOHas paboTa (KOHCYIbTAllUM) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepHaa.

WnnuBuayanbHble KOHCYIbTAlMM 10 TpPEIMETY SBISIFOTCS  BaXKHBIM  (pakTOpoM,
CHOCOOCTBYIOUIUM MHAWBUIYaTU3alUU O0y4eHHUSI U YCTAHOBJIEHUIO BOCIHUTATEIHHOIO KOHTAKTa
MEXJly IpernojaBareleM M OOydyarollMMCS HWHBAIMIOM WM JIMIOM C OrPAaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSL.

8. Ilepeuenb MHGPOPMALUOHHBIX TEXHOJIOT U, HCTIOJIb3yeMbIX IPH OCYIIECTBJICHUHU
00pa30BaTeJILHOI0 NMPOLEcca Mo AUCHUILIMHE (MOLYJII0).
8.1 IlepeueHb HH(POPMAMOHHBIX TEXHOJIOTHIA.

HNudopmanioHHbIe TEXHOJIOTUU - HE MPEAYCMOTPEHBI.

8.2 IlepeuyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 0OeceYeHusl.

8.3 IlepeueHb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CripaBouHo-mipaBoBas cucrema «Koucynsrant I[Tnrocy» (http://www.consultant.ru)

2. DnexTponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. Caiir, cojepsKamuii CripaBOYHbIE JAHHBIE PA3JIMYHBIX KPUCTAUIOB MCIIOJIB3YEMBIX JUIS
naszepos: http://refractiveindex.info/.

9. MaTtepuajibHO-TeXHU4YeCKas 0a3a, He00OX0AUMAs Il OCYLIeCTBJICHUSA
o0pa3oBaTe/IbHOI0 Mpouecca N0 JMCHUILINHE (MOIYJIIO0).

MaTepI/IaJ'IBHO'TeXHI/I‘leCKOG obecreueHue JAUCITUITITIMHBI

Ne Bun pabot
(MOyINsl) M OCHAILIEHHOCTh

1.| 3ansaTHs AeKIMOHHOTO | YueOHas ayAUTOpUs AJIS MPOBEACHUS 3aHATHH JEKIIMOHHOTO
THUIIA tuna ayn. 148C, ocHalieHHas NpPe3eHTalMOHHON TEXHUKOU
(mpoektop, 9KpaH, HOYTOYK) ¥  COOTBETCTBYIOLIUM
nporpaMMHbIM obecrieuerneM (I10).
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JIaboparopHbie pabOTHI

VYuebHas ayquTopHs Ui IPOBEACHUS Ta00PaTOPHBIX paboT
ayn. 320C, 131C ochameHHoe J1a00paTOpHBIM
00opymoBaHuEM.

I'pynnosslie Aynutopus Ne 209C

(MHIMBUTyaIbHbIE)

KOHCYJIbTaIliH

Texyiuit KOHTPOJIb, Aynutopus Ne 209C

MIPOMEXKYTOUHAS

aTTecTauus

CamMocrosiTenbHas Kabuner mis camocrosrensHoi padoter 208C, 204C, 205C
pabora OCHAUICHHBIM KOMITBIOTEPHOW TEXHUKON C BO3MOYKHOCTBIO

MOJIKIIFOYEHUA K ceTH «THTEpHETY, MPpOrpaMMOi SKPAaHHOTO
YBEIMYECHHUSI U OOECIEUEHHBIN TOCTYIIOM B 3JIEKTPOHHYIO
MH(}OPMALIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.




