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1. eab u njIaHupyeMble pe3yabTaThl OCBOCHUSI JUCHUNIMHBI (MOIYJI51)

Lenbt0 OCBOSHHMSI JUCIUIUIMHBI SBISIETCSA (POPMUPOBAHHE CIIECAYIONICH KOMIIETCHIIIH:
OIIK-2. Cnoco0OeH HCHOIb30BaTh 3HAHUE TEOPETUYECKUX OCHOB (PyHAaMEHTaJIbHBIX
Te0JIOTMYECKHUX JAUCIHUILINH [IPU PELUICHUH 33134 NMPo(ecCHOHAIBHON NesITeTbHOCTH.

2. 3agauy ocBOEHHS JUCIHUILINHBI

Pe3ynbraroM OCBOEHUS MUCHMIUIMHBI SBISICTCS CIEAYIOIIUNA HHIUKATOP JTOCTHKEHUS
KOMIIETCHIIUH

NOIIK-2.1 Ananmu3upyer U CHUCTEMATH3UPYET IeOJIOTUYECKYI0 MH(DOpPMAIMIO U APYTrUe
bakTHyecKue MaTepuallbl, UCIIOJIb3Yys 3HAHUS O MHHEpaiax, TOPHBIX MOPOIaX U OKAMEHEIOCTSIX.

3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbI

JuctumnauHa oTHOcUTCs K biioky 1 o0s3aTenpHOM yacTu 0Opa3oBaTeIbHON MPOrPaMMBI.
(1.0.10).

4. CemecTp ocBOeHMS U (pOpMa MPOMEKYTOUHOI aTTeCTALMHU MO JUCHUIJINHE

Cemectp 1, sx3ameH.

5. BxoaHble TpeOoOBaHMs AJIsl OCBOEHUS TUCHUILTHHBI. [TocTpekBU3HTHI

JUIs  yCHemHOTo OCBOCHUS JHUCHUIUIMHBI TPEeOYIOTCS PEe3yNbTaThl O0y4YeHHS TIO
CIEAYIOIIMM JUCUMIUIMHAM IIKOJIBHOW MporpaMMmsbl: «Martematukay, «®Duznuka», «XUMHI»,
«HepueHue».

OcBoeHHE NUCUUIUIMHBI HEOOXOIUMO JJisl YCHEIIHON peanu3aluu CIeAyIOUNX KypCOB:
Mumnepanorusi, I[lerporpadusi, @Pusudeckue METOABI WCCICIOBAHHS BEIIECTBA, MeETomb
nerporpaduyeckux uccienoBanni, lLnuxosoit meto.

6. SI3bIK peaau3anun

Pyccknii

7. O0beM QUCHUIIIHHBI (MOTYJIA)

OO61ast TpyA0eMKOCTh TUCHHUIUIHHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— meknud: 32 4.;
— MpaKTUYECKue 3aHATUs: 32 4.;
B TOM YHCJIEC IPAKTUYECKast MOJArOTOBKa: 32 .
O06beM caMOCTOSATENbHON pabOThI CTY/IEHTA ONpeAeNieH Y4eOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE MO TeMaM

Tema 1. IIpeamer kpucrasiorpa¢guu u e€ OCHOBHbIC IIOHATHSA

BBenenuve, moHsTHe O cUMMeTpUHM. TpH OCHOBHBIX MEPHOJAa B HMCTOPUU PaA3BUTHUSA
KpHUCcTaiorpaduu: SMIUPUYECKHA, TEOPETUUECKUI I COBPEMEHHBIH.

Tema 2. CuMMeTpUYHBINH 00BEKT U CHMMETpPHUYECKOe Npeodpa3oBaHHe. JJIEeMEHThI
cummerpuu I u II pona

[TonsiTe 0 cUMMETPUYHOM OOBEKTE, CUMMETPUYECKOM IMPEOOpa3OBaHUU U 3JIEMEHTaX
CUMMETPUHU. DIEeMEHTBl CUMMeTpUHr | (KOHTpYIHTHBIE): TOBOPOTHAA OChb cuMMmeTpuu. [loHsTHe
00 3J€MEHTapHOM YIJIe IOBOPOTA, O MOPSAKE OCH CUMMETPUHU. 3aBUCHMOCTb BEJIUYMHBI yIila
IIOBOpPOTa W TMOpsAAKa OCH cUMMeTpuM. OCH HHU3LIEr0 W BBICHIETO MOPSAAKA. DJIEMEHTHI
cummetrpun Il (sHaHTHOMOp(HBIE): MIOCKOCTh CUMMETPUM, LEHTp cumMmeTpuu. [IpaBuio
HaJIM4YMUS LEHTPAa CUMMETPHUH. 3aKOH CUMMETPUHU KPUCTAILUIOB. IIpocThie M CIIOKHBIE 3JIEMEHTBI
CUMMETpUHN (MHBEPCHUOHHBIE U 3€pKaJIbHO-TIOBOPOTHBIE OCU cUMMeETpHH). COOTHOLIECHHS] MEXIY



IOBOPOTHBIMHM ¥ MHBEPCUOHHBIMU OCSIMH cUMMeTpUH. O003HAUEHHE 3JIEMEHTOB CUMMETPUH 110
bpase.

Tema 3. [IpocTpancTBenHas pemierka. [lonsitue Kpucrauia, BakHeime cCBOHCTBA
KPHCTAJIOB

Ilonatne 00 y31e W psjge NPOCTPAHCTBEHHOM pELIETKH, O IIJIOCKOM CeTKe M
napajielienunesax MOBTOPSIEMOCTH, 00 3ieMeHTapHOW sueiike. OmpeneneHue KpucTaia,
3JIEMEHTHI TOBEPXHOCTH KpucTauia. AmMopdHoe Teno. Baxneiiue cBOWCTBA KPUCTAJLIOB:
CIIOCOOHOCTh ~ CaMOOTPAHSTHCS,  OJHOPOJHOCTb,  AHU30TPOMHOCTb,  CUMMETPUYHOCTb.
PerukyispHas INIOTHOCTE M CKOPOCTH POCTa TPaHEH.

Tema 4. EauHnuyHble M CHMMeETPHYHO-paBHble HamnpasJieHusi. Kareropmu mun
CHHTOHHUH

[loHsATHS O €OUHUYHBIX M CHMMETPUYHO-PAaBHBIX HampaBieHUsX. CBA3b MEXAy
€IVMHUYHBIMH HAIIPaBJIICHUSAMHU U JIEMEHTaMU CUMMETpuel Kpuctauia. [ToHsTre o kateropusx u
CUHTOHUSIX. XapaKTepHble MPU3HAKKM KAaTeropudl M CHUHTOHMM 10 YHCIY €IMHUYHBIX
HAIPABJICHUH U 110 XapaKTEPHBIM 2JIEMEHTAM CUMMETPHUH

Tema S. B3aumoaeiicTrBue 3J1eMEHTOB CHMMeTpHH. Buabl cuMMeTpuu

Teopemsl B3auMoeCTBUSA 2JIeMEeHTOB cummeTpuu. Ilonarue o Buae cummerpun. BeiBog
32 BU0B CUMMETpPUHU

Tema 6. 3ak0oH nocTosAHCTBA YIJI0B. MeTOABI NPOCLMPOBAHUS KPHCTAJJIOB

@opMyIMpOBKAa 3aKOHA IOCTOSIHCTBA YIJIOB, NPUMEHEHUE €ro B KpHcTaulorpaguu.
Coepuueckas, crepeorpapuueckass M THoMocTepeorpaduueckas HTPOSKIUH KPHUCTaJJIOB.
Crepeorpaduueckue  MPOEKIMM  HANpaBlIeHWW, OCEd W  IUIOCKOCTEH  CHMMETPHHU.
['HomocTepeorpaduueckas NpoeKIys rpaHeil Kpucrasia.

Tema 7. IIpocTsie popmbl

ITonatue o mpoctoit popme u komMOuHanuu. 47 NPocThIX (HOpM B KpUCTAILIOrpapHH.
[Ipocteie ¢GopMBI KpHCTAIIOB HH3IICH, CpeaHEed W BbICHICH Kareropuu. JlmarHoctudeckue
HPU3HAKU OPOCTHIX (POPM HUBILIEH, CpeHEN U BbICILIEH KaTeropuu.

Tema 8. 3akoH pauMOHAJILHOCTH OTHOLICHHIH NMapaMeTpPOB rpaHei (3aKOH LeJIbIX
yuces) I'arou. CuMBOJIBI IpaHeit

CyImHOCTh 3aKOHa palMOHAJIBHOCTH OTHOLIEHWM MapaMeTpoB IpaHed (3aKOH LENbIX
yucen) [aron. [loHsTHe 0 KpHcTamnorpaduyeckux ocsix, MapamMeTrpax M HHAEKCAax TIpaHew.
B3aumooTHomeHuss Kpucramuiorpapuyeckux oced U 3JIEMEHTOB CHUMMETPUU KpHUCTaJUIA.
CuMBOIIBI TpaHeit

Tema 9. YcTaHOBKAa KPUCTAJIOB

Ilonatne 00 yCTaHOBKE KpPHUCTAIJIOB M TEOMETPUYECKMX KOHCTAHTAX KpUCTalIA.
VYcTaHOBKa KpPUCTAIIOB pa3HbIX CHHIOHMM. COOTHOLIEHWS NapaMeTpoB M YIJIOB MEXAY
KpHUCTaIorpadu4ecKuMu OCIMHU

Tema 10. CumBoabl pédep kpucramia. CBs3b MexIy CHMBOJAMM IrpaHeil u péoep
KPHCTALIA. 3aKOH NOsICOB (3aK0H 30H) Beiica

MeTtoauka onpeneneHusi CUMBOJIOB pEOep KpUCTaula U MX CBSI3b C CUMBOJIAMU TI'paHei
kpuctamna. [lonstie o nosice (30He) kpuctamuia. PopMyJIMpOBKa 3aKOHA IMOSICOB (3aKOHA 30H)
Beiica

Tema 11. O0o3Hauenus rpynn cummerpuu no A. llendumcy. MexayHapoansbie
0003HaYeHUs KJIaccOoB cumMMeTpuu (cumBonka ['epmana-Morena)

Ocob6enHoctu 0003HaueHust rpynn cuMmMeTpuu no A. IlleHdnucy U MexITyHApOIHBIX
o0o3HaueHH KiaccoB cumMerpuu (cumBoinka [‘epmana-Morena). Ilonstue 00 0coObIx
HalpaBJIeHUsX. DKBUBAJICHTHBIE N HEOKBUBAICHTHBIE 0COOBIE HAIPaBICHUS

Tema 12. Kpucrajuiorenesuc

OO6pa3oBaHue KpUCTAUIOB B mpupoje. [IpuunHel u ycinoBusi 00pa3oBaHusi KpUCTAIUIOB.
Mexannsmbl pocta kpuctamioB. CTpykTtypHble nedekTsl B Kpuctauiax. CKyiabnTypa rpaHeit
kpuctaina. @PopMmbel  pocta KpUCTAUIOB. CpOCTKM  KpUCTaVIOB:  3aKOHOMEpPHBIE U
He3aKkoHOMepHbIe. [loHsTHE 00 dMUTaKCUN U JBOMHUKAX



Tema 13. BBenenue B kpucraioxumuio. 14 tTunos peumeroxk bpase

IloctpoeHne  IpPOCTPaHCTBEHHOM  pemeTkd, ee  anneMeHThl. llapamnenenunen
MOBTOPSIEMOCTH. JIEMEHTapHbIA W HE3JIEMEHTapHbIA IapajuleNieuIe bl TOBTOPAEMOCTH
(sluelikM) MpOCTPaHCTBEHHOM pelieTkU. [I[puMuTHBHBIE U HEIPUMUTHBHBIE pelieTku. [lonsaTue o
TpaHCISIUMU. 14 NOpPOCTPAaHCTBEHHBIX THUIIOB pemeTok bpase. TpaHCHSUMOHHBIE 3IEMEHTHI
CUMMETPUU: IIIOCKOCTh CKOJIB3SIILIEr0 OTPAXKEHUSI I BUHTOBBIE OCH.

Tema 14. KoopaumHamuoOHHBIE 4YHMCJIA, MOJMIAPbI, YHUCI0 (GOPMYJIbHBIX €IHHMIL.
IInoTHelimue MApPoOBbIe YHIAKOBKH B KPHCTAJLJIAX

Tema 15. Mopdorponusi, moiumMop¢usm, NoJUTHIINS, H30MOPPU3M

9. Tekymmii KOHTPOJIb MO TUCIHUTLTHHE

Texymuil KOHTpOJIb IO IUCUUIUIMHE IIPOBOAMUTCA IIyTEM KOHTPOJISA IOCEIAEMOCTH,
IPOBEICHUS] KOHTPOJIBHBIX Pa0dOT, TECTOB IO JICKIIMOHHOMY MatepHuaiy u (pukcupyercs B popme
KOHTPOJIBHOM TOYKM HE MEHEE OJJTHOI'O pa3a B CEMECTP.

[lopsanox dhopMupoBaHMsI KOMIETEHLIUN, PE3yabTaThl 00YUEHUsI, KPUTEPUH OLIEHUBAHUS
U IIEPEUCHb OLEHOYHBIX CPEACTB TEKYILUEr0 KOHTPOJA IO JUCLUILIMHE IpuBeAcHbl B PoHAaX
OLICHOYHBIX cpesicTB Kypca «Kpucramiorpapus».

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTaliumn

JKk3aMeH B IEepBOM ceMecTpe IPOBOAUTCS B IHUCBbMEHHOM (opme mo Ouseram.
DK3aMeHaIlMOHHBII OMJIeT cOCTOUT U3 ABYX yacteil. [IponomkuTtenbHOCTh 3k3aMeHa 1,5 yaca.

IlepBassi 4yacTh cOAEpXKUT JBa TEOpPETHYECKHX Bompoca, mnposepstomux HMOIIK-2.1.
OTBeTHI Ha BOMPOCHI TIEPBOM YaCTH JAOTCS B pa3BepHYTOH popme.

Bropas yacTh npezanonaraeT NpakTUYECKyr pabOTy ¢ OAHON MOAENbIO KpUCTaJlIa U
nposepsier MOTIK-2.1.

IIponieypa mpoBepKM OCBOCHHUS KOMIIETEHIMHA M MOPAIOK (OPMUPOBAHUS HMTOTOBOM
OLICHKHK II0 pE3yjbTaTaM OCBOCHHUA IUCHUIIIMHBI ((KpI/ICTaJ'IJ'IOFpa(l)I/ISI» OIIMCaHbl B q)OH]j[aX
OLICHOYHBIX CPENCTB I JaHHOTO Kypca.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIM Y4eOHbI Kypc MO JAUCUUIUIMHE B 3JIEKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=2147

6) OneHouHBIe MaTepHalbl TEKYLIEro KOHTPOJIS M MPOMEKYTOUYHOM aTTecTaluu I0
JUCLIUIIMHE. CIIMCOK SK3aMEHALMOHHBIX BOIPOCOB; TECTOBBIE 3a/1aHUS U KOHTPOJIbHBIE paOOTHI,
C KOTOPBIMHU paboTaroT oOyyaromuecss Ha MPaKTUYECKUX 3aHATUAX

B) Kus3es I'.b. Munepanoruueckast kpucramiorpadpusi: yueOHO-METOINYECKUN KOMILIEKC
/ TI''b. Kusze, C.JA. T'apmaeBa, A.A. baesa. — Tomck: HNIAO TI'Y, 2010. -
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000405248

r) [Ing paboTsl Ha MPAKTUYECKUX 3aHATHSX U CAaMOCTOSITEIbHON pabOThl MCIOIB3YETCS
y4deOHast KOJUTEKIUS HeaIbHbBIX Moienel kpuctaioB (50 miT.).

12. Ilepeuens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— EropoB-Tucmenko HO.K. Kpucramnorpagpuss U KpUCTAUIOXUMHS: y4eOHHK /
I0.K. Eropos-Tucmenko. — M.: Kamxnslii oM "YHusepcurer", 2010. — 587 c.

— EropoB-Tucmenxo HO.K. Kpucramnorpadusi: YueOHUK U1 CTYACHTOB I€OJOTHUECKUX
crenansHocTedt By30B / Ilom pen. B.C. VYpycoa. — M.: MzgatenbctBo MOCKOBCKOTO
yHHMBepcuteTa, 1992. — 287 c.

0) IOTMOJIHUTENbHAS JIUTepaTypa:


https://moodle.tsu.ru/course/view.php?id=2147

— Hapnor B.B. [Ipaktrdeckoe pykoOBOJCTBO IO T€OMETpUUECKOW KpucTtautorpaduu /
B.B. Hapnos. — JL.: N3n-Bo Jary, 1974. — 142 c. —
https://crystal.geology.spbu.ru/files/books/nardov.pdf

— IMomoB I''M. Kpucramnorpadus / I'.M. Tlonos, U.W. [lladppanoBckuii. — M.: Beicimas
mkoia, 1972. — 351 c¢. — https://www.geokniga.org/books/2902

— Yymnpynos E.B. OcHoBbl kpuctamiorpaduu. Yuebnuk / E.B. Uynpynos, A.®. XoxJios,
N.A. ®anees. — M.: @usmatiut, 2004. — 501 c. — https://www.twirpx.club/file/748348/

B) pecypchl cetn MIHTEepHeT:

— Kypc kpucramnorpadpuu MI'Y: https://teach-in.ru/course/crystallography

— Jleknuu o KpucTautorpadun:
https://www.youtube.com/playlist?list=PLDRwwWq7BiXXd_VOog_9ikWEQsRWg66fF

13. Ilepeyenb HH(POPMALMOHHBIX PECYPCOB

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamm. BiirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0armYHO AOCTynmHBIE oOnavnbie Texnosoruu (Google Docs, Slnnexc auck u T.11.).

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hay4nou Ooubmmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (perozuTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O0pa3zoBatenbHast miatdopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— DBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUHN JTEKIMOHHOTO TUIIA.

Aynutopun Uil TPOBEACHUS 3aHATHI NPAKTHYECKOrO0 THIMA, HWHIAWBHAYAJbHBIX U
TPYNIOBBIX KOHCYJIBTALAN, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOU aTTECTALINH.

[Tomerenust ais caMOCTOSTENbHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTH VHTepHET, B 3IIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

15. Uudopmanust 0 pazpadoTynukax

[TemxoB Anekceil AniekcaHIpoBHY — CTapUINil IpenoaaBarensb Kadeapbl MUHEPAIOTHH U
reoxumuu [TD TI'Y

[IporpamMmma ono0peHa Ha 3aceJaHUM y4eOHO-METOIUYECKOW KOMHCCHH T€0JIOTO-
reorpadpuueckoro axymnpreTa «21» mas 2021 r., mporokosa Ne 5.
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