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1. Ileau u 32124 AUCHUILIMHBI

[enp Kypca: pacKpbITHE KPUCTAIUIMYECKON CYIIIHOCTH MUHEPAJIOB U BBITEKAIOIINX U3
ATOro 0COOEHHOCTEN (PU3NYECKUX CBOMCTB, YCIOBUN 00pa30BaHUs U MOBEACHUS B 36MHOM
KOpe, 00y4eHue CTyJJCHTOB IPAKTUUECKUM HaBbIKaM pabOThl C KpUCTAJJIaMU, OBJa/IEHUE
IpUeMaMu TPaMOTHOTO ONMCaHUs BHEIIHEN (OPMBI U CTPOEHUS! KPUCTAILIOB,
HEOOXOAMMBIX ISl MPAaBUIILHOW MHTEPIIPETALIMU PE3YIbTaTOB CAMOCTOSTEIbHON HAYyYHOM
paboTHl M MOHUMAHUS CHEIMATBEHON TUTEPaTyphl; 3HAKOMCTBO C METOJJaMH HCCIIETOBAaHUS
KPUCTAJUIMYECKOTO BEUIECTBA. 3a/1a4M Kypca: - TIOJy4YEeHHUE MPEACTABICHUS O
KPUCTAJUIMYECKON CTPYKTYpE MHUHEPAJIOB, (JOpME KPUCTAIIIOB, TOHATUE O CHMMETPHH,
CUHTOHUU KPUCTAJIOB, CHMMETPUU KPUCTAIUTMYECKUX CTPYKTYP; - OJyYEHHE HaBBIKOB
ONPEEIICHHS STIEMEHTOB CUMMETPUH KPUCTAIIOB, IPOCTHIX (OPM, CUMBOJIOB I'paHel
U7eanbHBIX U PEAIbHBIX KPUCTAIIOB, IAPaMETPOB IIEMEHTAPHOMN STYEHKU C TOMOIIBIO
KPUCTAJUIOTPAPUUECKUX METOOB; - MOJIYYEHUE MPECTABIECHUS O POCTE KPUCTAIIIOB; -
3HAKOMCTBO CO CIIPAaBOYHOM U CIIEHHUAIBHOM JINTEPATypPOH.

Kparkoe cogepkaHue TUCHMIIIMHBI

B pamkax gucruminnsl «Kpucrtamiorpadusy cTyaeHTbl U3y4atoT CIOCOObI U METO/IbI
UCCIIEA0BaHUs KPUCTAUIOB MUHEPAJIOB, II0JIyYaloT IPEACTAaBICHUE O CUMMETPHH,
CUHTOHMH U MOP(OJIOTUH MUHEPAJIA, HABBIKU MTOCTPOEHUS KpUCTAILIa, OIPEAEIICHUs
OPOCTHIX (JOPM M CUMBOJIOB I'paHel; 3HAKOMATCS € IOHATHEM KPUCTAIIIMYECKON PEIIeTKH.

2. Komnerenuun o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnarupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMblie pe3yabTaThl
OII BO (komnieTeHIInn) 0Oy4eHHUs 110 TUCHUTUTHHE

3HAET: CYyIHOCTb U COJEP/KaHNE OCHOBHBIX
MOHSATHH, OJOKCHHH, B3aMOOTHOIIICHHUI B
KpHUCTauIorpaduu 1 MUHEPaIoruu; MopgoIoruio,
XUMHAYECKUI COCTaB, (PU3NIECKUE CBOICTBA,
yci0BHs 00pa30BaHUs IMIaBHBIX PYIHBIX U
OpPO000Pa3yIOLINX MUHEPATIOB; IPUEMBI
TMarHOCTUKN MUHEPAJIBLHOTO BELIECTBA.

'YMeeT: rpaMOTHO OIMCHIBAaTh BHEIIHIOW (hopMy U
BHYTpPEHHEE (aTOMHOE) CTPOEHUE KPUCTAILIOB;
lIMeeT MpakTUYECKUI ONBIT: BIAJICHUS CIIPAaBOYHOMN
Y CIIELIMAIIHON JTUTEPATypO 10 JUCLIUILINHE.

[TK-2 CriocoOHOCTHIO BBITIONHSATEH JUATHOCTUKY
MHUHEPAJIOB, TOPHBIX TIOPO U PYI C
HCIIOJb30BAaHUEM COBPEMEHHBIX METOIOB
HCCIeq0BaHNI

3. Mecro aucuuninHbl B ctpykrype OII BO

IlepeueHp NpeAIECTBYIOINUX UCHUIUINH, Ilepeuens nocaenyONMX AUCIAIIINH,
BUJIOB pabOT y4eOHOro IjiaHa BUJIOB paboT
@®J1.01 Munepanorusi NOAEIOUYHbIX U IPAarOoLEHHbIX
KaMHEH,
Her @DJ[.02 MuHepanorust TEXHOTeHe3a,

1.®.07 JIuTonorus,
1.®.04 Kpucramioonrtuka




TpC6OBaHI/ISI K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoTHI

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 12,25 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
Bcero B Hacax
Bup yae6HO# paboThI
4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 8 8
Jlexuuu (JI) 4 4
[IpakTnueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHe BUJIbI 4 4
aynuTopHbIX 3aHsaTHil (I13)
JlaGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 59,75 59,75
C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUH
MOJITOTOBKA K 9K3aMEHY 27 27
TECTUPOBAHUE 32,75 32.75
KoHCynbranum 1 NpoMeKyTouHasi aTTeCcTalus 4,25 4,25
Bu koHTpOs (3aueT, aud.3a4et, IK3aMeH) - 3a4eT
5. ConeprkaHue TUCHMILIIMHBI
Ne OO0beM ayTUTOPHBIX 3aHATHUH IO BUIaM B Yyacax
HaumeHnoBanue pa3aenoB IUCHUILIMHbI
paznena Bcero J 113 JIP
1 Maxpoxkpucraiorpadus 4 2 2 0
2 MukpokpucTtaorpadus 4 2 2 0
5.1. Jlekuuu
Ne Ne Kox-
sexun|pasiena HaumenoBaHMe niM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
[ToHATHS O KPUCTAIIMYECKOM COCTOSIHUU BellecTBa. MeTobl IPOEKTUPOBAHUS
KPUCTAJJIOB. DJIEMEHTBl CHMMETPUH KpUCTauIoB. Cl0KEHNE DIIEMEHTOB
1 | |[cHMMETpuH, KaTeropun, CHHIOHHH. [Tpocteie popmbl KpucTaaoB. Buabl )
CUMMETpHHU KpHcTasuioB. [IpaBuia ycTaHOBKU KPUCTAIIOB,
rHOMOCTepeorpapuieckue NpoeKurnu. MeTopl HHANIMPOBAHUS KPUCTAJIIOB.
[lapameTpsl kpuctauioB. CpacTaHusi KPUCTAJUIOB.
DJeMEeHThl CHMMETPUU MPOCTPAHCTBEHHBIX Tpymi. [lnockue cetku, sueitku
2 2 |bpasge. [InotHelimue ynakoBku. OCHOBHBIE THIIBI CTPYKTYP KPHUCTAJIIOB. 2
CrpykTypbl cunukaToB. @U3nvecKue CBOWCTBA KPUCTAILIIOB.




5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPDbI

Ne Ne Koa-
HaumMeHoBaHME WM KpaTKOE COAEPIKaHUE MPAKTUYECKOTO 3aHATHS, CEMUHapa | BO
3aHATHs |pa3zena
4acoB
PeanbHble KpucTasUIbl. Mi3MepeHre KpUCTaUIOB Ha rOHHOMeTpe. Perienue 3aaaq
1 | |macerxe Bynbda. Pabota ¢ Mmogensmu kpuctaiuioB. OnpeesieHue JIeMEHTOB ’
cummeTpuu. OnpeeseHne CUHITOHUN, KaTeropuil U BUJIOB CUMMETPUU
KprcTauioB. OnpeeneHre mpocThiX (GopM KPUCTAIIOB
OmnpeneneHne KpucTamuiorpadhuuecKux CMMBOJIOB TPAHEH U CUMBOJIOB MPOCTHIX
5 ) dopm. OnpeneneHue mMPoCTHIX POPM KPUCTAIIIOB, BEIOOD )
KpHcTauiorpaduyeckux KOOpANHATHBIX oceil. OnpeneneHue
KpUCTAUIOrpaguueCKuX CUMBOJIOB TPaHel M CUMBOJIOB MTPOCTHIX (hopM.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Brimonuenne CPC
Cnucok mrepaTypsl (C yKa3aHHEeM Kon-

[Honsun CPC pas3zenos, ras, cTpanull) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
[MOATOTOBKA K YK3aMEHY [TYM/I, ocH. 1 1011 JIUT. 3 27
[ITYM]I, ocH u gom. aut.; OYMJI, ocH. 1
TECTUPOBAHUE A ¢ A 3 32,75

JOII. JIUT.; MCTO/. ocoous.

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTpons kauecTBa 0cBO€HUS 00pa30BaTeIbLHOMN MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [lonokeHnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabHusie meponpusitus (KM)

Haspanue Y n-
Ne | Ce- Bun Makc. THIBa-
KOHTpOJbHOTrO(Bec [opsnok HaurcneHus 6aioB
KM|mectp| koHTposIs MEpOTIpHATHS Oan eTcs B
1A
CTyneHT IpOXOAUT TECTUPOBAHUE, MOCIIE
MIPOXOXKACHUS ONPEICIICHHON TEMBI.
CryzneHT npefocTaBIIseT IPENO1aBaTeINto
[pe3yabTaThl TECTUPOBAHUS HA IPOBEPKY.
[Ipu orLieHKE pe3yabTaToB MEPONPUATHUS
Texymii MCIIOJIb3yeTCs OaNIbHO-PEUTUHIOBAs }
1 3 KOHTPOJID tectupoBanue| | 8 |cucteMa OlLlCHMBAHUS PE3yJIbTATOB YUEOHOU [IK3aMEH

nesTeTbHOCTH 00ydarommxcst (YTBepKIeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
B tecte 8 BonpocoB, MpaBUIIBHBIN OTBET - |
0asu1, HenpaBUIBHBIN OTBET - 0 6asIoB.
MaxkcumanbHOE KOJIM4ecTBO 0aioB - 8.

BecoBoii k03¢ duieHT MmeponpusTus - 1.




Kaxp1ii CTYIEHT YCTHO ONPAIIUBAETCS 10
omery, chopMHUPOBAHHOMY U3 BOIIPOCOB,
BBEIHOCHUMBIX Ha dK3aMeH. buier COACPIKUT
nBa Borpoca. [Ipu olieHuBaHUM PE3y/IbTaTOB
MEPOTPHUITHS UCTIONB3YeTCs OaIbHO-

[Tpome- [PEHTHHIOBAsI CUCTEMA OLICHUBAHUS
2 3 JKyTOYHAast JK3aMeH - | 10 |pe3ynbraroB yueOHOH NEATEIBHOCTH DK3aMEH
arrecTauus oOyuaronuxcs (yTBep:keHa MpuKa3oM
pektopa ot 24.05.2019 . Ne 179).
[IpaBHUIBHBIN OTBET HA BOIIPOC
coOTBETCTBYET 5 Oannam. HenpaBuibHbIii
OTBET Ha BONIPOC cOOTBEeTCTBYET () OasIoB.
MaxkcumMasabHoe KomyecTBo 0amios — 10.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA
Bn
HpOMencyiquOﬁ IIpouenypa nposeaeHus Kpurepuu
OLICHUBaHUs
arrecTaluu

Kaxxaplii CTyIeHT yCTHO ONpaminBaeTcs 1o Ouiery,
c(OpMHPOBAHHOMY U3 BOIIPOCOB, BHIHOCUMBIX Ha 3a4eT. bunet
COJIEP>KUT J1Ba Bompoca. [Ipu oneHnBaHuu pe3ynpTaToB
MEpPONPHUATHS UCTIONB3yeTCs OAJUTbHO-PEUTHHTOBAsE CUCTEMA
3K3aMEH OILICHUBAHUSA PE3YyJIbTATOB yUeOHO! AesITeIbHOCTH 00ydaroInXcs
(yrBeprkzeHa npuka3oM pekropa ot 24.05.2019 . Ne 179)
[TpaBUIBHBII OTBET HA BOIIPOC COOTBETCTBYET 5 OaliaM.
HenpaBuibHeIii 0OTBET Ha BONIPOC COOTBETCTBYET () OasioB.
MaxkcumanbHoe KoiauuecTBo 6amios — 10.

B cooTBeTCTBHU C
mm. 2.5, 2.6
[Tonoxxenus

6.3. OueHo4yHbIe MATEPUAJIBI

Ne

Komnerenuuun Pesynbrarsl 00yuenus KM

12
3HAET: CyIIHOCTh U COJIEP>KaHUE OCHOBHBIX NOHATHH, MOJIOKEHUH,

K-2 B3aMMOOTHOIICHUH B KpUCTAJUIOrpapuy 1 MHHEPAJIOTUH; MOP(OJIOTHIO, XUMHYECKUI N
cocTaB, (U3NYECKHE CBOWCTBA, YCIOBUA 00pa30BaHMs IIABHBIX PYAHBIX U
[10PO1000Pa3yIOLIMX MUHEPAJIOB; IPUEMBI TUArHOCTUKY MUHEPAJIBHOTO BEILECTBA.

[K-2 'YMeeT: rpaMOTHO OIMCHIBAaTh BHEIIHIOW (HOpMY U BHYTPEHHEE (ATOMHOE) CTPOCHHE i
KPHUCTAJLJIOB;

K-> VMeeT NpakTUYECKUI ONBIT: BIAJEHUS CIIPABOYHOM U CIIELUATIBbHON JIMTEPaTypou 1o i
JUCLIUILINHE.

(DOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIIbHOMY MCPOIIPUATHUIO
HaxoOATCA B ITPUITOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
a) ocHoGHas Iumepamypa:
1.  Eropos-Tucmenko, I0.K. Kpucramnorpadus u KpucTaaioXuMus:

yueOHuk /HO.K. EropoB-Tucmenko.- M.:K/1V,2005. -592 c.

2.  Kuszes, I'b. Beenenue B kpuctamorpaduto: yueonoe nocooue /I'.b.

Kusses.- Tomck: TT'Y, 1999.- 219 c.




3. Makaronos, E.Il. Kpucramnorpadus: MeToa. ykazaHus 1o
BBINIOJIHEHUIO JJabopaTopHbIX padoT/ E.Il. Makaronos. — Yensiounck: FOYpI'Y,
2014.- 54 c.

6) OononHumenbHas IUumepamypa:

1.  EropoB-Tucmenko, FO.K. Kpucramnorpadus. PykoBoactso k
IPAKTUYECKUM 3aHATUsIM: yueOHoe mocodue s By30s/HO.K. Eropos-Tucmenxo.-
M.:MTI'Y, 2010.-208 c.: un

2.  UYynpynos, E.B. OcnoBsl kpuctamiorpadu: yueonuk /E.B. UynpyHos,
A.®. XoxaoB, M.A. ®annees.- M.: ®uzmariut, 2004.- 500 c.

3. 3agauum mo kpuctauorpadun: yaeonoe nmocoowue /Ilog pexn. E.B.
Uynpynosa, A.®. Xoxiosa.- M.: @uzmarnur, 2003.- 203 c.

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMeIouuecs 8 bubruomexe:
1.  Musnepanorus
2.  Becrnuxk MI'V. Cepus 4. ['eonorus
3. M3Bectus By30B. [conmorus u pa3penka
4.  MerasioreHus: IPEBHUX U COBPEMEHHBIX OKEaHOB

2) MemoouuecKue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.

1. Makaronos, E.Il. Kpucrannorpadus: MeTos. ykazaHus 1o
BBITIONTHEHUO JTabopaTopHbix padoT/ E.Il. Makaronos. — Yensounck: OYpI'Y,
2014.- 54 c.

2. Eropos-Tucmenko, FO.K. Kpucrannorpadus. PykoBoacTso k
IPAKTUYECKUM 3aHATUSAM: yueOHoe nmocoodue 11 By30B/HO.K. Eropos-Tucmenxo.-
M..MI'Y, 2010.-208 c.: u.

3. 3amauum no kpuctaorpaduu: yueonoe nocooue /Ilox pex. E.B.
Uynpynosa, A.®. Xoxiosa.- M.: @usmarnut, 2003.- 203 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

1. Makaronos, E.Il. Kpucrammorpadus: MeTos. ykazaHus 1o
BBITIOJTHEH U0 JTabopaTopHbix padot/ E.II. Makaronos. — Yensounck: OYpI'Y,
2014.- 54 c.

2. Eropos-Tucmenko, FO.K. Kpucrtamnorpadus. PykoBonctBo k
IPAKTUIECKUM 3aHATHSIM: yaeOHoe mocodbue s By30B/HO.K. Eropos-Tucmenko.-
M.: M1, 2010.-208 c.: u.

3. 3amauu no kpuctamorpaduu: yueonoe nocooue /Ilon pex. E.B.
Uynpynosa, A.®. Xoxiosa.- M.: @usmarnut, 2003.- 203 c.

DJIEKTPOHHAS Y4eOHO-MeTOoAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Brx peeypea s buGnuorpaduueckoe onucanue
JUTEPATyphl | AJIEKTPOHHON
bopme
Kpucramiorpadus: METOIUYESCKUE YKa3aHUSI 11O BBITIOJTHEHUIO
DIEeKTPOHHBIN |1abopaTopHbIX padoT /coct. E.I1. Makaronos.- Uensounack: FOYpI'Y,
JlononauTeNLHAS
1 TeDATYDA Karajor 2014.- 54 c. -
patyp IOVpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000540001;
http://www.miass.susu.ru/




ICKTPOHHO- Hosocenos, K.JI. OcHOBBI reomMeTpuieckoi Kpuctamaorpaduu: yueonoe
OubIMoTeuHas .
OcHoBHas rmocobue [DneKkTpoHHkIH pecypce] : yued. mocodue — DIEeKTPOH. JaH. —
2 crcTemMa
uTeparypa B — Tomck : TITY, 2015. — 73 ¢. — Pexxum goctyna:
e.lanbook.com/book/82844.
Jlanb
OnextponHo- |Kocenko, H. ®@. Kpucramnorpadus u Kpuctaiioxumus : yaeOHoe
oubmuoreunast [mocooue / H. ®@. Kocenko. — Msanoso : UT'XTY, 2017. — 240 ¢c. —
JlononHuTENBHAS N
3 TenaTVDA cucTema Tekcr : anexkTpoHHbIi // JlaHb : 971eKTpOHHO-OMOIMOTEUHAsl CUCTeMA. —
patyp m3narenscTBa (URL: https://e.lanbook.com/book/107401 (nara ob6pammenus:
Jlanb 17.03.2020). — Pexum nocTymna: At aBTOPHU3. MOJIb30BATEICH.

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. PCK Texnonoruu-Cucrema "Ilepconanbnblii BUpTyaibHbii komnberotep” (I1BK)
(MS Windows, MS Office, otkpsiToe [10)(6eccpouno)

[lepedenp ucnonb3yeMbIx NpohecCHOHANbHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX

CIIPABOYHBIX CUCTCM:

1. -Thr Cambridge Cristallographic Data Centre(6eccpouHo)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCIHUIIINHBI

OcHoBHOE 000py/IOBaHKE, CTEHbI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,

. Ne
Bun 3anaruit ayn IpeayCTaHOBJIEHHOE IPOrpaMMHOE 0OecIieueHe, UCTIONIb3yEeMOe JUIs
A Pa3IUYHBIX BUIOB 3aHATHA
308 YueOHast koyutekuus «[Ipupoanbie kpuctamuisn — 30 o0pasnoB, YueOHast
DK3aMeH (1) KOJUIEKLUS TPOCThIX popM KpuctaiioB — 30 o6pa3uos, Monenu
KPUCTAJNIMYECKUX PEIIETOK MUHEPAJIOB — 12 mITyk
308 YueOHast koyutekuus «IIpupoansie kpuctamisn — 30 o0pasnos, YueOHast
Jlexuu ) KOJIJIEKIIHSI POCThIX (hopm kpucTtamioB — 30 obpasnos, Monenu
KPUCTAJNINYECKUX PEIIETOK MUHEPAJIOB — 12 mITyK
YueOHast koyutekuus «IIpupoansie kpuctamisn — 30 o6pasnos, YueOHas
[TpakTuyeckue 3ansarus |308 ! PHpOI P pastios,
U COMUHADEL 1) KOJUIEKIIHS MPOCTHIX opm kpucrtauioB — 30 obpasuoB, Moaenu
P KPUCTAJNINYECKUX PEIIETOK MUHEPAJIOB — 12 mITyK
Yuebnas komekuus «IIpupoansie kpucramis — 30 o6pasnoB, YueOHast
CamocrostensHas  |308
KOJIJIEKIIHSI POCTHIX popm KpucTtamios — 30 obpasios, Monenu
pabora crynenta (1)

KPUCTAJUIMYCCKUX PCIICTOK MUHCPAJTIOB — 12 HITYK.




