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1. llesu u 3212494 AU CIUILIHHBI

Lenp Kypca: pacKpbITUE KPUCTAIUINYECKON CYIIHOCTH MUHEPAJIOB U BBITEKAIOIINX U3
ATOr0 0OCOOCHHOCTEN (PU3NYECKUX CBOMCTB, YCIOBUI 00pa30BaHMsl U MOBEICHUS B 36MHOM
Kope, 00y4eHHUe CTYI€HTOB IPAKTUUECKUM HaBBbIKaM pabOThl C KPUCTAJIAMHU, OBJIAJICHUE
nprueMamM I'paMOTHOTO OMMCaHUs BHEIIHEN (DOPMBI U CTPOCHHSI KPUCTAILIOB,
HEOOXOIMMBIX ISl IPABUIIBHOW UHTEPIPETALIMHN PE3YJIBTaTOB CAMOCTOSTEIbHOM HAyYHON
paboThl ¥ MOHUMAaHUS CIIEIMAIBHON JIMTEPaTyphl; 3HAKOMCTBO C METOJJAMHU UCCIIEI0BAaHUS
KPUCTAJUIMUECKOTO BEUIECTBA. 3a/1a4uM Kypca: - TIOJyUYeHUE MPEACTABICHUS O
KPUCTAJIIMYECKOIN CTPYKTYpe MUHEPATIOB, (POPME KPUCTAIIOB, IOHATUE O CAMMETPUH,
CUHTOHMU KPUCTAJJIOB, CHMMETPUH KPUCTAJUIMYECKUX CTPYKTYP; - OJyUYEHUE HABBIKOB
OTIpENIETICHUS 3JIEMEHTOB CUMMETPUHU KPUCTAILIIOB, IPOCTHIX (POPM, CUMBOJIOB I'paHel
UJCaNbHBIX U PEAIBHBIX KPUCTAIIOB, IAPAaMETPOB AIEMEHTAPHOMN STUEUKU C IOMOLIBIO
KpUCTAIIOrpapUUECKUX METO/IOB; - MOIYYEHHE MPEICTABICHUS O POCTE KPUCTAJUIOB; -
3HAKOMCTBO CO CIIPABOYHOM U CHELUUAIBHOM JTUTEPATYPOU.

Kparkoe cogepxxaHue IuCHUIIIMHBI

B pamkax gucrumnasl «Kpuctamiorpadusy cTyIeHThl U3y4atoT CIOCOOBI K METO/IbI
UCCIIEA0BaHUs KPUCTAJUIOB MUHEPAJIOB, IIOJIy4aloT IIPEACTABICHUE O CHMMETPHH,
CUHTOHMU U MOP(HOJIOTUN MUHEPaJia, HABBIKUA MOCTPOSHUS KPUCTAILIA, OTPEACTICHUS
IpOCTHIX (OPM M CUMBOJIOB TpaHeil; 3HAKOMATCA C TOHATHEM KPUCTAIITMUYECKOM PEIIeTKH.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HAET: CYyIHOCTb U COJIEP/KaHNE OCHOBHBIX
MOHATHH, OJOKCHHH, B3aMOOTHOIIICHUI B
KpHUcTauIorpadguu 1 MUHEPaIoruu; MOpQOIOTrHIO,
XUMHUYECKHUI cocTaB, (U3MYECKHE CBOICTBA,
ycioBHs 00pa30BaHUs ITIABHBIX PYIHBIX U
OPO1000Pa3yIOLINX MUHEPATIOB; IPUEMBI
TMarHOCTUKN MUHEPAJIBLHOTO BELIECTBA.

'YMeeT: TpaMOTHO OIUCHIBATh BHEIIHIOKW (GOpMy U
BHYTpPEHHEE (aTOMHOE) CTPOEHUE KPUCTAIIOB;
MeeT MpakTUYECKUH OMBIT: BIaJACHUS CIIPABOYHOU
Y CIIELIMAJIbHOM JIUTEPATypo 10 JUCIIUILINHE.

[TK-2 CriocoOHOCTBIO BBITIONHSATE JUATHOCTUKY
MHHEPAJIOB, TOPHBIX ITOPO B Py C
HCII0JIb30BAaHUEM COBPEMEHHBIX METO/IOB
HCCIeq0BaHNuI

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedenp npeanIecTBYOMNX JUCLUIUINH, [lepedens nocieayOMMX AUCHUILINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT
®J1.01 Munepaiorusi HOAEIOUYHBIX U IPArolEHHbIX
KaMHEH,
Her @®J[.02 MuHepanorus TEXHOTeHe3a,

1.®.07 JIutomorus,
1.®.04 Kpucramwioontuka




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCHUIUIMHBI COCTaBIAET 2 3.€., 72 4., 12,25 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 8 8
Jlexumu (JI) 4 4
[IpakTiueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI 4 4
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 59,75 59,75
C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOT M
IOATOTOBKA K K3aMEHY 27 27
TECTUPOBAHUE 32,75 32.75
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 4,25 4,25
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT
5. Coneprxkanue TUCUMILIMHBI
No O0beM ayqUTOPHBIX 3aHATUN IO BUJIaM B 4acax
pasena HaumeHnoBanue pa3aenoB IUCHUTUIMHBI Boero b 3 TP
1 Maxpoxkpucramiorpadus 4 2 2 0
2 [Mukpokpucramiorpadus 4 2 2 0
5.1. Jlekuun
Ne Ne Kox-
rexuuulpasena HaumeHoBaHMe MM KpaTKO€ COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
[ToHSTHS O KPUCTAJUIMUECKOM COCTOSIHUU BellecTBa. MeTobl MPOeKTUPOBAHUS
KPUCTAJIOB. DJIEMEHThl CUMMETPHUH KpUCTAIIIOB. CII0KEHUE DIIEMEHTOB
1 | [CMMMETpHH, KaTerOpHH, CHHIOHHH. [Ipocteie popmbl kKpucTamioB. Buabl 5

CUMMETPHUH KpUCTaJIoB. [IpaBuia ycTaHOBKH KPUCTAIIIIOB,
rHoMOcCTepeorpaduiyeckre NpoeKunu. MeTo1bl HHAUIUPOBAHUS KPUCTAJLIOB.
[TapameTtpsl kprucramioB. CpacTaHus KpUCTAJIIOB.

DJIEMEHTBI CUMMETPUU IIPOCTPAHCTBEHHBIX Ipymnil. [Inockue cetku, sueiiku bpase.
2 2 |[InotHeimue ynakoBkH. OCHOBHBIE THIIBI CTPYKTYpP KpUCTAILIOB. CTPYKTYpbI 2
cuMkatoB. DU3HUeCcKre CBONCTBA KPUCTAIUIOB.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koa-
HaumeHoBaHMe WM KPAaTKOE COCPIKAHUE MPAKTUYCCKOTO 3aHATHS, CEMUHApa BO
3aHATHUS[pa3IeNa
9acoB
PeanpHbIe KpucTaIUTBL. Mi3MepeHe KpUCTauIoB Ha TOHHOMETpe. Perenue 3a1a4y
1 | [nacerke Bynbda. Pabora ¢ mogensmu kpuctaiioB. OnpeienieHue 3J1eMEHTOB )
cummeTpuu. OnpeziesieHne CUHIOHNUN, KaTeTOPUil U BUJJOB CHMMETPUU
KpuCcTaLUIOB. OIpeaesieHre MPOCThIX (HOpM KPHCTAIIIOB
OmnpeneneHue KpucTamuiorpa@uIecKux CUMBOJIOB TPaHEH M CUMBOJIOB TIPOCTHIX
) 5 ¢dopm. Onpenenenue MPOCTHIX GOPM KPHCTAIIIOB, BEIOOP KPUCTATLIOTPAdUICCKUX )
KOOpPJMHATHBIX ocei. OnpeieseHne KpucTamuiorpa@uyecKux CUMBOJIOB ITpaHel U
CUMBOJIOB IPOCTHIX (POpM.
5.3. JIaGopaTtopHble padboThI
He nipenycmoTpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Criucok nuteparypsl (¢ yKazaHHEM Ko-
[Monsux CPC paszernos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[MOATOTOBKA K YK3aMEHY [IYMJI, ocH. 1 JOII. JIUT. 3 27
recTupoBaHHC [TYM/I, (?CH u jgom. JuT.; OYMJI, ocH. u 3 3275
TTOII. JINT.; METOI. IIOCOOH.

6. Texymnii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASL ATTECTALUS

KonTposb kauecTBa 0CBOCHUSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [lonokennem o OaNIbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. Kontposabubie meponpusitust (KM)

KOHTPOJIb
oOydarormuxcs (yTBepKaeHa MTPUKa30M

pekropa ot 24.05.2019 . Ne 179). B Tecte 8
BOITPOCOB, MPABWJIbHBIN OTBET - 1 Oa,
HEeTNpaBUIbHBINA 0TBET - 0 6aIoB.
MakcuManbHOE KOJIMYeCcTBO 0aioB - 8.
BecoBoii k03¢ GuIrieHT MmeporpusTus - 1.

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO|Bec [Topsimox HauwcneHus: 6amIoB
KM|mectp| KoHTpOIs P S— Oamn eTcs B
[TA
CTyaeHT IpOoXOJIUT TECTUPOBAHUE, TIOCIIE
MPOXOKJICHUS ONpeeIeHHON TeMbl. CTyIeHT
[PEIO0CTABIISIET MPENOAABATEIIO PE3YJIbTAThI
TECTUPOBaHUS Ha poBepkKy. [Ipu oeHke
[pE3YJIETaTOB MEPOIPUATHUS UCTIONIb3YETCS
Texymuit 6anano-peI71TnHr0Bau>1 CUCTEeMa OLICHUBAHUS
1 3 TectupoBanue| 1 8 |pe3ynbTaTroB yueOHOH NeSTeNbHOCTH DK3aMEH




[Tpome-
21 3 KYTOUHas 9K3aMEH - | 10
aTTecTaIys

Kax 111 CTYZIEHT yCTHO OIIPAIlMBACTCS 110
owiery, chopMUPOBAHHOMY W3 BOIIPOCOB,
BBIHOCHMBIX Ha DK3aMEH. bujeT conepxur asa
Bonpoca. [Ipu onleHnBaHNUN pe3ybTaTOB
MEPONPUSATHS UCHIOIB3YETCs OaIbHO-
[PEUTHHIOBAsI CHCTEMA OLIEHUBAHUS
[PE3yNbTaToOB YUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKaeHa MTPUKa30M
pexropa ot 24.05.2019 . Ne 179).
[[paBuIIBHBIN OTBET HA BONPOC COOTBETCTBYET
5 6amnam. HerpaBUiIbHBIN OTBET Ha BOIPOC
cootBeTcTBYET () 6amioB. MakcumanbHOE

KomuecTBo 0awtoB — 10.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

MIPOMEKYTOYHOMN [Iponenypa nposeneHus

arTcCTaln

Kputepuu
OLCHUBAHUA

Kaxxapiii CTyIeHT yCTHO OMpalinBaeTcs 1o OUeTy,
c(hOpMHPOBaHHOMY U3 BOTIPOCOB, BHIHOCUMBIX Ha 3aueT. bumet
COJIEP>KMT JIBa BOITpOCA.
MEPOIPUATHSI UCTIONIb3YETCs 0aJUIbHO-PEUTHUHIOBAs CHCTEMA

[Tpu onleHNBaHUM PE3yIBTATOB

9K3aMEH OILICHUBAHUS PE3yJIbTAaTOB yueOHOU ACSITENbHOCTH OOydaromuxcs (. 2.5, 2

(yTBeprkieHa npuka3oM pekropa ot 24.05.2019 . Ne 179)
[TpaBuiIbHBIN OTBET HAa BOPOC COOTBETCTBYET 5 Oasuiam.
HenpaBuibHBIN OTBET Ha BONIPOC COOTBETCTBYET () OaioB.
MaxkcumanbHOe KoJaudecTBo 6amios — 10.

B coOTBETCTBUH C
.6
[lonoxxeuus

6.3. OleHOYHBIE MAaTEePHAJIBI

Ne

Komnerennuun Pesynbrarer 00ydeHus KM

12
3HAET: CyIIHOCTb U COJEP/KaHNE OCHOBHBIX NIOHATHH, TIOJ0KEHHUH,

K-2 B3aMMOOTHOIIEHUH B KPUCTAIUIOTpaQUH U MUHEPATIOTHH; MOP(OJIOTHIO, XHMUYECKHUIT L
cocTaB, (U3NUECKHE CBOWCTBA, YCIOBHsI 00pa30BaHUs INIaBHBIX PYJHBIX U
OpPO1000Pa3yOUINX MUHEPAJIOB; IPUEMbI TUATHOCTUKHA MUHEPAJIBHOTO BELIECTBA.

K-2 'YMeeT: rpaMOTHO ONMCHIBAaTh BHEIIHIO (POPMY U BHYTpPEHHEE (aTOMHOE) CTPOSHHE N
KpPHUCTAJLJIOB,;

K-> lMeeT npakTUYECKUI ONBIT: BIAJEHUS CIIPAaBOYHOM M CHEIUATIBbHON JTUTEPATypOU IO nn
IMCLUTIIINHE.

CDOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHUIO

HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIlUA

@) OCHOBHAs TUumMepamypa:

1.  Eropor-Tucmenko, FO.K. Kpucrammorpadgus u KpucTauiOXUMUS:

yueonuk /FO.K. Eropos-Tucmenko.-

M.:KJTY,2005. -592 c.

2. Kuszes, I'b. BBenenune B kpucramorpaduto: yuednoe nocooue /I'.b.

Kuasses.- Tomck: TTY, 1999.- 219 c.




3. Makaronos, E.Il. Kpucramnorpadus: MeTos. ykazaHus 1o
BBITIOJTHEH U0 JTabopaTopHbix padot/ E.Il. Makaronos. — Yensounck: FOYpI'Y,
2014.- 54 c.

0) OononrHUMeENbHASL IUMepPamypa:

1.  Eropos-Tucmenko, FO.K. Kpucrtamiorpadus. PykoBomnctBo
NPaKTUYECKUM 3aHIATUAM: yueOHoe nmocodue s By308/HO.K. Eropos-Tucmenko.-
M.:MI'Y, 2010.-208 c.: un

2.  Yynpynos, E.B. OcnoBbl kpuctamiorpadu: yueonuk /E.B. UynpyHos,
A.®. XoxaoB, M.A. ®anaees.- M.: dusmaraut, 2004.- 500 c.

3. 3amauu no kpuctaorpaduu: yueoHoe nocooue /Iloxn pex. E.B.
UynpyHnosa, A.®. Xoxiiosa.- M.: @usmarnut, 2003.- 203 c.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
1. Munepanorus
2.  Bectuuk MI'Y. Cepus 4. 'eonorus
3. M3Bectus By30B. [eonorus u pa3penka
4.  MerauioreHust JPEBHUX U COBPEMEHHBIX OKEaHOB

2) MemoouuecKkue ykazanus 0is CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Makaronos, E.Il. Kpucramnorpadus: Metoa. ykazaHus 1no
BBINIOJIHEH U0 JTabopaTopHbIX padoT/ E.Il. Makaronos. — Yensiounck: FOYpI'Y,
2014.- 54 c.

2. Eropos-Tucmenko, FO.K. Kpucramiorpadus. PykoBoacTso k
PAKTUYECKUM 3aHATUsIM: yueOHoe nmocodue 11s By30B/HO.K. Eropos-Tucmenxo.-
M.:MTIY, 2010.-208 c.: ui.

3. 3agauu no kpuctamorpaduu: yueonoe nocooue /Iloxg pexn. E.B.
Uynpynosa, A.®. Xoxiosa.- M.: ®uzmatnur, 2003.- 203 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:

1. Makaronos, E.I1. Kpucramnorpadus: MeTos. ykazaHus 1o
BBINIOJIHEHUIO JJabopaTopHbIX padoT/ E.Il. Makaronos. — Yensounck: FOYpI'Y,
2014.- 54 c.

2. Eropos-Tucmenko, FO.K. Kpucramiorpadus. PykoBoacTso k
PAKTUYECKUM 3aHATUsAM: yueOHoe nmocodue s By30B/HO.K. Eropos-Tucmenxo.-
M..MTI'Y, 2010.-208 c.: u.

3. 3amauu no kpuctaorpaduu: yueoHoe nocooue /Ilox pen. E.B.
Uynpynona, A.®. Xoxjnosa.- M.: ®uszmariur, 2003.- 203 c.

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKAsT JOKYMEeHTAIus

HaumenoBanue
No Bun peeypeas | bubnunorpaduyeckoe onrcanne
JUTEPATYpsl | DIIEKTPOHHOMN
dbopme
.. [Kpucramnorpadus: MeToguueckue yka3aHus 10 BBIITOIHEHUIO
JIEKTPOHHBII
1 JlonotHUTE IHHAS ATAIOr maboparopHsix pador /coct. E.IT. Makaronos.- YUensounck: FOYpI'Y,
nuTeparypa [OVpLY 2014.- 54 c. -
P http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000540001;




http://www.miass.susu.ru/
ICKTPOHHO- Hosocenog, K.JI. OCHOBBI TeOMETpHUIECKON KpUCTaIorpaduu:
OounbmmoTeyHas .
OcHoBHas yaeOHoe mocobue [DeKTpoHHbBIH pecypce] : yuebd. mocodue —
2 crcTeMa
nuTeparypa AIATEIECTEL OnekTpoH. nad. — Tomck : TITY, 2015. — 73 c¢. — Pexum goctyna:
A e.lanbook.com/book/82844.
Jlanb
OnextponHo- [Kocenko, H. @. Kpuctamnorpadus u kpuctamioxuMus : yueOHoe
oubmnoreynas [mocoodue / H. ®@. Kocenko. — MBanoso : UT'XTY, 2017. — 240 ¢c. —
JlononauTenpHas N
3 TenaTvha cucrema TekcT : anexkTpoHHbIH // JlaHb : 3eKTPOHHO-OMOIMOTEYHAs cUcTeMa. —
patyp n3natenscTBa |URL: https://e.lanbook.com/book/107401 (nmata oOparieHust:
Jlanb 17.03.2020). — Pexxum noctyna: Ajig aBTOpU3. MOJIb30BaTENEH.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUECHMS:

1. PCK Texnonoruu-Cucrema "Ilepconanbnbiii BUpTyaibHbiii komnbsiotrep" (I1BK)
(MS Windows, MS Office, otkpsiToe I10)(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TAHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

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

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruit

Ne

ayJ.

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
MpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTIedeHHEe, UCTIONb3yeMOoe s
paSJ'II/I‘-IHI)IX BHUJIOB 3aH5[TI/II\/'I

YueOHast koyutekuus «IIpupoxnbie kpucramisn — 30 oOpasnos, YueOHast

DK3amMeH ?10 )8 KOJIJIEKIIHSI POCTHIX (hopm KpucTtamioB — 30 o6pasnos, Monenu
KPUCTAJNINYECKUX PEIIETOK MUHEPAJIOB — 12 mITyK
308 YueOHast koyutekuus «IIpupoansie kpucramisn — 30 oOpasnos, YueOHas
Jlexuu (1) KOJIJIEKIIHSI POCTHIX (hopm KpucTtamioB — 30 obpasnos, Monenu

KPUCTAJNINYECKUX PEHIETOK MUHEPAJIOB — 12 mITyK

[TpakTuueckue 3anatus|308

Y CEMHUHApBI

(1

YueOnas komtekius «[Ipuponusie kpuctamisn — 30 0Opa3ioB, YueOHas
KOJIJIEKIIHSI POCTHIX hopm KpucTtamioB — 30 obpasmos, Monenu
KPUCTAJUTHIECKUX PEIIETOK MUHEPANOB — 12 mITyK

CamocrosrenpHas 308
pabora crynenta  |(1)

YueOnas komnekius «[Ipuponusie kpuctamisn — 30 0Opa3ioB, YuebHas
KOJIIEKIIMSI POCTHIX hpopm KpuctamuioB — 30 obpasnos, Monenu
KPUCTAIUTUYECKUX PEIIETOK MUHEPAIoB — 12 MITYK.




