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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpt0  u3y4yeHus  OUCLMIUIMHBL  SBIAETCA:  IIOJIyYEHUE  CTYIAEHTaMH
byHIaMeHTaTbHBIX IIOHATHUH, IIPEACTABICHUN u (U3NKO-XUMUYECKHIX
3aKOHOMEPHOCTEH, HCIIOIb3YEMBIX IPU OINHUCAHWU IPOCTPAHCTBEHHOM CTPYKTYpPBI
XUMUYECKUX COCAVHEHUN B KPUCTAIIMYECKOM COCTOSHUM, YTO JACT BO3MOXKHOCTH
UCIIOIb30BaTh  IIOJYYEHHBIE 3HAaHWS II0 aTOMHO-MOJIEKYJISIPHOMY  CTPOEHUIO
KPUCTAJUIOB JUISl M3Y4YEHUS (PU3NYECKUX U XMMHUYECKHX CBOWMCTB KPUCTAUIMUECKHX
BELIECCTB.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

3amadamu  Kypca sBigercs: (OPMUPOBAaHHE Y CTYACHTOB 3HAaHUM 00
OCHOBHBIX OCOOCHHOCTSIX KPHUCTALIMYECKOH CTPYKTYpPHl XHMHUYECKHX COCIMHEHHUU
U HUX B3aUMOCBS3M C (PHU3UKO-XUMHUECKUMH XapaKTepUCTUKAaMM, O3HAKOMIICHHE
CTYZCHTOB C COBPEMEHHBIMU METOaMHU CTPYKTYPHOI'O aHAIH3A.

1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILUIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI NPOrPaMMbl

Koa n HaunmeHoBaHue nHOnKaTopa 3al'lﬂaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|;| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

OIIK-5: Cnoco0eH ucnonb30BaTh CyleCTBYIOIIHE IPOrPaMMHbIE MPOAYKTHI H
HH(}OPMALMOHHBIE 0a3bl JaHHBIX JIA PelIeHUs 32124 NPo(ecCHOHAIBHOMN
AeSITeJIbHOCTH € Y4eTOM OCHOBHBIX TpeOoBaHUil MHPOPMAILIMOHHOI 0€30I1aCHOCTH

YK-1: CnnocodeH ocymiecTBJIATh MOMCK, KPUTHYECKHIT aHAJIN3 H CHHTE3
HH(pOpMALMH, IPUMEHATH CUCTEMHBIH MOAXO0/ VISl pelleHUs MOCTABJIEHHbIX 3a1a4

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucnuruinna (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
0,5 (18)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Beegenne. CUMMeTpHS KPUCTAJLIOB

1. IlpeameT u 3aga4u KPUCTALIIOXUMHUU. 3aKPBITHIC
OTepaIuu 1 JIEMEHThI

2. DyieMeHThl CUMMETpPHUH 3apbIToro Thna. OOHapyKkeHue
3JIEMEHTOB CUMMETPUH B pa3anuHbIX purypax. Cinoxenue
3JIEMEHTOB cUMMeETpUH. PopMyJibl cCUMMETpHUH. TouedyHble
rpynmnsl cummerpun. CumBosnka. Pabota ¢ BUpTyanbHeIMU
MOJIETSIMU KPUCTAIJIOB HAa KOMITBIOTEPE.

3. Crepeorpaduieckre MpoeKIuu CUMMETPUHHOTO
KOMIUIEeKca U rpaHeit kpuctamuioB. Cetka Bynbda.
H3mepenue yriioBbIX XapakTEPUCTUK KPUCTALIOB.

4. IToaroroBka K MpaKTUYECKUM 3aHATUAM U U3yYEHHE
TEOPETUYECKON YacTH Kypca
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5. IIpocTpanCcTBEHHBIE IPYIIIBI CAMMETpUU. Pemeroynas
Kpuctautorpadus




6. IIlpumMuTHBHBIE U IPUBEICHHBIC siueiiku. Sueliku bpage.
[IpeoOpazoBanue eMeHTapHBIX siueeK. CHHTOHUH.
V3n0Bbie I0CKOCTU. MHIUIIMpOBaHKe
KPUCTALIOTPapHUUECKUX TIIOCKOCTEH U HallPpaBJICHUH.

7. O01ue KpUCTAIIOXUMUYECKHE 3aKOHOMEPHOCTH

8. D1eMEeHTbl CHMMETPHUH OTKpBITOro Thma. Couyeranue
3JIEMEHTOB cUMMeTpuu. [IpocTpaHCTBEHHbIE TPYTIIIbI
cuMMmeTpuu. [eomerpudeckoe nzobpaxenue. [IpapunbHas
cucrema Touek. O61ee u yacTHoe nosoxxeHue. Ilouck
AJIEMEHTOB U YCTaHOBJIEHUE CUMMETPHUH B NMPOTKEHHBIX
cpefiax ¢ MOMOIIbI KOMITBIOTEPA.

2. OCHOBBI PEHTT€HOCTPYKTYPHOI0 aHAJIM3A

1. OcHOBHBIE METO/IBI pEeHTTeHOTpaduu

2. PeHTreHOCTpYKTYpHBIN aHa1n3. PacueT peHTreHorpamm
MOPOIIKOOOPa3HBIX M METALTUYECKUX MOPOIIKOB. Pacuer
PEHTTEHOIPaMM ITPOCTHIX U CJIOKHBIX XMMHUYECKHX
coeMHEeHUN. MHTeprpeTanys NOpOIKOBBIX
peHtreHorpamMm. PentrenodazoBsliii ananus. Pacuer
apamMeTPOB KPUCTAUTHYECKON PEIIETKH 15l KyOU4ecKux
BELIECTB.

3. KpucramnoctpykrypHas U TudpakimoHHas HHPOpMAIHs

3. Onucanue ¥ CHCTEMATHKA KPUCTAJIMYECKUX CTPYKTYP

1. CTpyKTypBl IpOCTHIX BemecTB. CTPYKTypbl OMHAPHBIX
coenuHeHuil. arepmeranapl. CruiaBbl.




2. 3anuch KPUCTAUIUYECKUX CTPYKTYp. Busyanuzaums
KPUCTALINYECKUX CTPYKTYP Ha KOMIIbIOTEpE. AHAIU3
KPUCTAUTMYECKUX CTPYKTYP MPOCTHIX BemecTB Ha DBM.
AHaMHM3 KPUCTAITMYECKUX CTPYKTYP OMHAPHBIX M TPOHHBIX
coequHeHu Ha DBM.

3. CTpyKTypHBIE TUIIBI TEPHAPHBIX coearuHeHnu. CTpoeHue

4. OCcTpoBHBIE CTPYKTYPHI COJIEH KHCIOPOICOACPIKALIIX
KucinoT. CTpyKTypsl (hocdaToB U CUIHKATOB.
Kitaccuguxkanus CTpyKTyp CHIINKaTOB

5. Oprannyeckas KpUCTALIOXUMUA. CTPYKTYpPhI MOJUMEPOB
n 6HOHOHHMepOB. benku n MOJIMHYKJICOTHUBI.

6. KoMnproTepHOE OCTPOEHUE U aHATU3 KPUCTALINYECKUX
CTPYKTYP CJIOKHBIX XUMUYECKUX COCTUHEHUI.
Koopaunannonsusie coequHEHMS

7. CTpoeHue pealbHbIX KPUCTALIOB. BakHelIIne TUITbI
ne(deKToB.

8. CTpyKTypbl OPraHUYECKUX COCTMHEHHUM.

9. CTpyKTyphl OpraHM4ecKux coequHennii. CtpoeHue
pEATBHBIX KPUCTALIOB. BakHeNIIME TUTIBI

10. Permenue 3amau

11. Beimonuenue, opopmiieHue 1 MOATOTOBKA K 3aIUTE
pedepara

12.

Bcero

36

18

18




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Eropos-Tucmenko 0. K. Kpucramiorpadust u kpuctaioxumusi: yaueOHUK
11 By30B 110 crienl. "Teomorus"(Mocksa: KIV).

2. SAxumos U. C., Iyounun I1. C. Kpucramnorpadus, pentrenorpadus u
MUKPOCKOTHS: METOJ. YKa3aHUsI K TIPAKT. 3aHITHSAM ISl CTYJICHTOB HaIp.
150100 "MarepuanoBe/IcHUE U TEXHOJIOTHS HOBBIX
marepuanoB'(Kpacnosipck: COY).

3. VYwmanckuii A. C., Ckakos 1O. A., UBanoB A. H., Pactopryes JI. H.
Kpucramnorpadus, peHtrenorpagus 1 31eKTPOHHASI MUKPOCKOIIUS: yUeOHHUK
JUISl By30B 10 cnienuanbHOCTIM "®duszuka metanos" u "MertauioBeeHue,
000pyI0BaHNE U TEXHOJIOTUS TepMHUUECKO 00paboTku MeTauioB" (Mocksa:

Metamnyprus).

4. Baitnmreiin b. K., CumonoB B. U. Kpucramnorpadust u KpuctaiioXumMusi:
[cOopHMK HayuHBIX Tpya0B](MockBa: Hayka).

5. [Tackonbckas M. I1. Kpuctamiorpadus: yuedHoe mocoOue /isi TEXHHUYECKUX
By30B(MockBa: Briciias mikosa).

6. Bacunwes [[. M. ®uznueckas kpuctauiorpadus: yuedbHoe nocodue st
METAJUTYypTUYEeCKUX criennanbHocTel By30B(MockBa: MeTtamutyprus).

7. [Tackonbsckas M.II. Kpuctamiorpadus: Yued. mocodue st By30B(MockBa:

Bricmas mkona).

4.2 JIuneH3HOHHOE W CBOOOIHO PacHpOCTpaHsieMoe MPOrpaMMHOe
o0ecreyeHne, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHUIEH3NI0, 2 TAKKe CBODOTHO
DACNDOCTDaHsIeMOe MIDOIrDAMMHOe ofecredeHne):

1. Ilaker nmpuKIagHBIX OPOrpaMM JUIsl BU3yaTM3allUK U aHAIW3a PE3YJIbTaTOB
MOJENMPOBAHUS KPUCTALINYECKUX CTPYKTYD:

2. Avogadro (cBOOOHAS TUTIEH3MS)

3. VESTA (cBoGo1Has TULIEH3HST)

4.  ArgusLab (cBoOOHAs THTICH3MS)

5.  Ilaker MatLab.

6.  CompoBoxkaeHue yuyeOHOro npoiecca TpedyeT NpuMeHeHrne MPorpaMMHOe
o0ecrieueHus, MO3BOJISIOLIEE CO3/1aBaTh, PEJAKTUPOBATH U MPEICTABIATh
TEKCTOBBIN U WiuTtocTparuBHBIN Marepuan: MSOffice (MSWord, MSExcel,
MSPowerPoint)

4.3 UnTepHeT-pecypchl, BKIOYasA NpodeccHOHATbHbIE 0a3bl TaHHBIX
U UH(OPMaAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

1. 1 baza naHHBIX MUHEpanoB [DIeKTpOHHBIN pecypc]. — Pexum
noctymna: http://webmineral.com/

2. 2 baza naHHBIX KPUCTAUIMYECKUX CTPYKTYP. [DIEKTPOHHBIN pecypcl].

— Pexum noctymna: http://www.crystallography.net/result.php



3. 3 ®enopoB A.C., KBaHToBasi MexaHuWKa W KBaHTOBasg xumus. Y. 2.
[IpoBeneHne KBaHTOBO - XUMHUYECKUX PACYETOB C UCIIOJIB30BAHUEM
nporpaMmHoro komiuiekca VASP 5.2: yueOHO-MeToiuyeckoe nocooue
[DnexTponHsii pecypc] /A.C. ®enopos, A.A. Kyzy6os, H.C. Enuceena, 3.1.
[TonoB, M.A. Beicotun. — Dnektpon.nad. — Kpacnosipck: Cub. denep. yH-T,
2013. [DnexTponHbIN pecypc]. — Pesxxum gocrtyma: http://1ib3.sfu-
kras.ru/ft/1ib2/elib/b24/1586277.pdf?
Z211D=24116398305A76890D11E33A10127049&P21DBN=BOOK1&Z7Z21
MFN=%D0%91%D0%91%D0%9A%2024.5%2F%D0%9A321-586277

4. 4 ba3a naHHBIX KPUCTAUIMYECKUX CTPYKTYP U MUHEPAIOB.
[DaexkTpoHHbIN pecypc]. — Pexum nocryna:
http://rruff.geo.arizona.edu/AMS/amcsd.php

5. 5 ba3a naHHBIX CTPYTYpbI U CBOMCTB XMMUYECKUX COCIUHEHUM.
[DnexTpoHHBIH pecypc]. — Pexxum moctyna: http://www.webelements.com

6. 6 Kpucramnorpapuueckas u kpuctauioxumudeckas baza maHHBIX 1S
MHHEPAIOB U UX CTPYKTYPHBIX AHAIOTOB [ DJIEKTPOHHBIN pecypc]. — Pexum
noctyma: http://database.iem.ac.ru/mincryst/

S @oHa OLEHOYHBIX CPEeICTB

OneHoYHbIE CPeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodrM MporpamMMam
JUCIUIUINH.

6 MartepuajbHO-TeXHHYECKasi 0a3a, He0OX0AMMAS JIsl OCYLeCTBJICHMSI
00pa30BaTeJIbHOIO NMPoIecca MO JUCHUILINHE (MOTYJII0)

KomnbroTepHbIii Ki1acc ¢ 1OCTYIIOM MalllMH B ceTh Internet.

JlexunonHasa ay tTuTOpUs C BOSMOXKHOCTBIO IIPOELUPOBAHKS HA MYJIbTUMEIUNHbBIN
AKpaH Npe3eHTalUH JEKIUU U IPUMEPOB padOThl C UHTEPAKTUBHBIMU 0azamMu
JTAHHBIX.
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