MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCHIICKOI ®EJEPALNN
®EAEPAJILHOE I'OCY JAPCTBEHHOE BHOJDKETHOEOBPA3OBATEJILHOE
YYPEXJEHHWE BBICIIEIO ITPOGECCHUOHAIJIEHOI'O OBPA3OBAHMS
«TOMCKHUHA T'OCYJAPCTBEHHBINA [IEJATOI'MYECKHUH YHUBEPCUTET»

(TT'IIY)

JexaH (axynbTera -
« 31y zamplec 2075TOHA

PABOYAS ITPOTPAMMA YYEBHOH I[I/ICIII/IHJII/IHI)I:

b.3.B.31 KPUCTAJLIOXHMUA

TPYJNOEMKOCTE (B 3AUYETHRIX EJIMHMHAX) 3

Hampasnenne nojgrotopku: 44.03.05 IMenaroruueckoe o6pasopanue
1Ipo¢uns noaroroBku: bromorus v Xumus

Keamauxanus (cTenens) BRIDYCKHuUKa; Hakanasp



1. Hema wzygerus JIMCHHILIHE b

OcnoBHOR LENBI Kypca SBISETCS NpHOOpeTeHHe CTYNCHTAME 3HAHUMN, OTPAKAIOMIHX C
FeOXMMHUYECKOH TOYKH 3pEHMs KapTHHY MHUpPa, PacIUEpPSIOIMNX KX KPYyro3op H IPYIHIHIO,
HeoOXOoMuMBIe ATA padOTH B HIKOJIE.

Hucuunnuna  «KpueTammoxuMus» 3HAKOMHT CTYACHTOB ¢ Haykamu o 3emie, ¢
KpHCTAUTHYECKOH  GopMOH  MaTepwe, ¢ OCHOBHBIMH  HOHSTHAMH  KpHCTawlorpafuu,
KPUCTANAOXHMEH, MHHEPAIOTHH, IIO3BOJCT pAaclo3HABATE Ba)KHEHINME MHHEPAIL, [JaeT
IIPEACTaBICHUE 00 MX IPHMCHEHIH,

3anayaM¥ JUCIUILIHHE SBISTHOTCS:

1. OsHakoMIIeHHE CTYAEHTOB C BEEYIHMH HayKaMmu O 3emiie, OKa3 eMHCTRA IPHPOIEL
OPTraHiYeCKOro M HEOPraHMYECKOTO MUpPA, €JIMHCTBA MHHEPANIOB 3eMiu u
KOCMIYECKOT0 IPOCTPAHCTRA.

2. QopMHMpoBaHHE TIOAXOOA K H3YUCHMIO CBOMCTE MHHEpaJoB Ha  OCHOBE
KPHCTALIOrpaQrIecKHX i KPHCTANIOXAMIMECKIX TIPEACTARICHAM, PACCMOTPEHHE
METOAOB HCCIIEJOBAHUS KPHCTAILIORB.

3. Honyyense 3HaHHMH O pasHUYHBIX KJIACCaX MHHEPAIOB HZ OCHOBE XHMHYECKOH
KnacCHQHKalMy, O IIOJE3HBIX  HCKONAEMBIX, /JParolEHHBIX  KaMHAX H
CHHTETHYECKHX MUHEPAIaX.

4. Iomyuenwe snanuil 0 QUIMISCKUX H ONTHYECKHX CBOMCTBAX MHHEPANIOB K 00IACTAX
HX [IPaKTHYECKOro HCIIOIB30BAHMA.

5. DopMHPOBaHHE NPAKTHYECKHX HABLIKOB 10 ONPEAETCHHIO OCHOBHBIX MHHEPATOB C
IIOMOIIBIO HArHOCTHISCKHX HPH3HAKOB H UCCIEI0BaHHS HX QH3HYECKUX CBOHCTB.

6. DopMEpoBaHHEe €CTECTBCHHOHAYUHOIO MHPOBO33PEHHA HA OCHOBE B3aHMOCBS3H
CCTEeCTBEHHEIX HAYK.

2. Mecmo yueOnoii OUCUUNIUHBI 6 CHPYKMYPE OCHOGHOI 00pazoeamensHoii

HPOZPAMMbL.

Hucruunmpa  «Kpuctanmioxumus» OTHOCHTCS K BapuaTHBHOR (mpodmiupHoH) wacTh
npodeccronansroro nukia OcHorHO#M o6pasosatensnoii nporpamme (5.3).

Iisi  OCBOCHMS JTUCIMIUIHHEL CTYHCHTH! MCHONB3YIOT 3HAHHA, YMEHUMS M BHISI
IeSTeIBHOCTH, COPMHPOBAHHEEIE B IPOLECCEe U3YYECHIS XUMHUA B 00Ie0oGpa3oBaTebHON WKOJIE,

«Kpucrannoxumus» SBASETCAs OCHOBOH JUIS H3YYEHHs NPOCTPAHCTBEHHEIX CTPYKTYP
HEOPraHHYecKOW ¥ OPraHuYecKOi XHUMHEH.

3. TpeboBanns K YPOBHIO OCBOCHMS {HCIHILIHHEL

Ilpouece u3yveHHs JMCUMIUIMHEl HAaIpapied Ha (OPMHPOBAHHE M pasBHTHE
npodeccuoransiod  xomnerenmun  (T1K-13),  obmexyaerypHolt  kommeTemman  (OK-4).
OcpouBmall THCIHILTHRY «KPHCTAIIIOXAMHIL» FOIKEH
- BJIA/IETh:

OCHOBHBIMH ~ TCOPCTHHECKHMMH  NPENCTABNECHMSMM  KPHCTALTOrpadui,  KPUCTAIOXHMHUH,
MHHEpAIOTHy, nerporpadun, remMonorun, (OK-4, TIK-13);

- OBITHL CHOCOOHBIM:

OOBACHATL CYIMHOCTh BAXHEHIINX 3aKOHOB, METONOB HCCIENOBAHHS KPHUCTAIUIOB, MUHEDAIOB,
OCHOBHBIC HOHATHA H TEPMHHBl KpHCTAIOrpaddm, KpPUCTAUIOXHMHME, MHHEPAIOIHH,
nterporpaduu, remmonorus (OK-4, 11K-13);

OUpPENCNATh BHELUIHHE 3/IEMEHTE CHMMETPHH KPHCTAJIIOB, PAcIiO3HABATE OCHOBHBIE MHHEPANEI C
HOMOIIBIO PHUIHYECKHX H XUMHYECKHX CBOUCTB, IIKATLE Teeproctd Mooca (OK-4, IT1K-13);

- NOHUMATE 3aBHCHMOCTH (DM3MKO-XMMHYECKHX CBOHCTB KPHCTAUIOB OT IPOCTPAaHCTBEHHOTO
CTpOeHUs KpucTaimyeckoi pemerku (OK-4, TIK-13);

- YMeTh HPUMENsITh [TONyYeHHEBIE 3HAHNS:

st O0BACHEHHS BaXHeHIMEX o6NacTell NPUMEHEHHS MHHCPANOB, HOJE3HBIX HCKONACMBIX,
JparcUeHHbIX 1 CHHTETHYCCKUX KaMHeH;

B egarornyeckodt gearenmpaoctH (11K-13);



- OBITH TOTOBBIM K CAMOCTOATEIBRHOMY OPOBEAEHMIO HCCICHOBAHMH, IMOCTAHOBRKE
CCTECTBEHHOHAYYHOIO OKCIIEPHMEHTa, MCIONL30BAHMIO WHPODMAUMOHHBIX TEXHONOTHH Ui
pellieH s HAYYHBIX H IPO(PECcCHOHANbHBIX 34/1a4, aHATH3Y H OHEHKEe PE3yILTATOR J1abopaTopHbIX
ucenenosanumit (ITK-13).

B pesyaprare H3yHUeHHA NACHMTLIHHE] CTYXEHT J0JIKEH
3HATH!:
- BAKHEHINHC 3aKOHBI, METObl MCCACIOBAHHA KPUCTAUIOBR, MHHEPAJIOB, OCHOBHBIE MOHATHSA M
TEPMHHBI KPUCTAOrpahuH, KpHCTAIVIOXHMHH, MUHEPATIOIHH, IeTPOrpaduy, TeMMOIOTH;
- Ba)XHeHINWe 00MaCTH HPHMEHEHMS MHHEpANOB, HOJE3HBIX HCKOMAEMBIX, JParoleHHLIX H
CHUHTETHUCCKHUX KaMHeH;
BAAACTE:
- HaBBIKAMH (METOANKOM) OHNpEeeHHA BHCIIHHX JIEMEHTOB CHMMETPUH KPHCTALIOB;
- HaBBIKAMH paboThl CO MKaT0# TBEPHOCTH Mooca ¥ Paclo3HaBaTh OCHOBHBIE MUHEPATH C
HOMOIIBIO DHU3MIESCKIX B XUMHYECKHUX CBOHCTE;
yMeTh:
- IPUMEHATE TONYYCHHBIE 3HAHUS W HABLIKK NPH BHINOIHEHHH KYPCOBRIX M AMILIOMHEBIX paboT u
B Oyaymedl npodeccHoHalEHOM NeaTeIbHOCTH.

4. O6man TpynoeMKOCTL THCHHLIMHLL 3 3a4ETHBIX €MHHIl H BHALI yaeOHoi
padoTHIL
TpyRoeMKOCTE:
3aYETHRIC
& UTHHITEL 9aCH] Pacipenenenne no ceMecTpaM, Yackl (B
(B COOTBETCTERY COOTBETCTBUY C Y4eOHBIM IIIAHOM)
Bua yueGuoli pabors ¢ yueCHBIM
IIJIGHOM)
Beero: 3 i
3a9CTHBIX €/{HHMIL
— 108 yacor
AYIHUTOPHEIE 3aHSITHS 38 38
Jlexnmu - -
IlpakTHyeckue 3a89THI - -
CemMuHape! - -
JlaBoparopHsle paboTsi 38 38
Hpyrue Buasl  aynuTopHBIX - -
pabor
Apyrue Bumel paboT, B ToM 12 12
YHCIIE B HHTEPAKTHBHOM
dopme
CamocTogTensuas pabora 70 70
Kypcosoii nipoext (patoTa) - -
Pegepar - -
Pacuérro-rpaduueckue - ~
paborer
DopMBI TEKYIHErO KOHTPOJIL - Komlokpuymsl,
KOHTPONBHBIE paboTHL,
TECTUPOBAHUE
Dopmer IPOMEKYTOUHOMH 3aver
arrecTallMd B COOTBCTCTBHH C
yueBHBIM IIAHOM




5. Copep:xanne yqaeOHOM MHCIHILTHABL.
5.1. Pazoenwt yuebnoii Qucuuniussi.

Ne | HawmmenoBaHue pazgena AuCHMUIMHLI | Bee Ay/IHTOPHBIE Yachi Camo
n/ (Temnr) ro | Jle | IIpakr | Jla6 B m.u. CTON
It KI{ | HYE€CK | OpaT | unmepaxmu | Tejls
HH ne OpH 8HBlE Haf
{cemnn | ble dopmuvr pabo
apni) odyueHus (- | T2
20 % om (1ac)
ayoumoprst
X 44coe)
Hayxn o 3emute. 10 2 1
2 | Kpucramwis u ux cBoifcta. Bremsss u 15 6 2
BHYTPEHHSS CTPYKTYPa KPUCTAILIOB.
3 | I'eomerpuyeckas kpuctamiorpadus, 17 8 2 9
OMPCHAENICHHE JIEMEHTOR CHMMETPHH
KPHCTALIOR, KI4CCOB CHHIOHMH.
4 | KpucranmoXxuMus ¥ MeTomsl HCCIeHOBaAHMS | 12 4 2 8
KPHCTAJIIOB.
5 | Mumepanet  3emim  H KocMmuyeckoro | 12 4 1 8
IIPOCTPaHCTBa.
Knaccuduxanus MHHEPANOB.
6 | Onpenencuue huzHgeCKuUx cBoiicts | 10 2 2 8
MUHEPAIOB.
7 | MisydeHre MHHEPANOB O KIIACCaM. 20 8 1 12
8 |llonesnble  HCKomaemple:  pymuaele  m | 12 4 1 8
HEPYIHEIE.
Jparonenssie KaMHuy,
Hroro: 108 38 12/31,5 % 70

5.2. Cooeprcanue pazoenoe ducyuniumsl,

5.2.1. Hayxu o 3emne. Tloustne o Haykax, H3Y9AIOMHX 3eMJHO: reOXUMUSE, TCOJIOTHS,
MUHEpanoTusd, nerporpapus. Ei@HCTRO IPHPOAL! OPraHMYECKOr0 ¥ HEOPraHWYecKOro MHpa
BEINECTB 3EMIIH I KOCMWYECKOTO IPOCTparcTBa. eTopys pasBiTHS MAHEPaIOrHH.

5.2.2. Kpucmanuwi, u ux ceoiicmeq, 6HEWHAA U SHYMPEHHAA cmpyxkmypa. loasaTie o
KpuCTalllax, WX OCHOBHBIE CBoHcrea. KpHCTautorpaduyeckue 3aKOHBL, OITHCHIBAIOLIHE
BHYTPCHHEE CTPOCHAC KPHCTALIOB. BHelHKE d1eMeHTH CHMMETPUH KPHCTAIUIOB, CHHIOHUM.

5.2.3. T'eomempuueckan kpucmaniozpags, —onpederenue dneMEHMOE cuMMempuu
Kpucmanros Ha MONCIAX: OCh CHMMETPHH, IUIOCKOCTh CHMMETPHH, LIEHTD CHMMETPHH, BBHIBOT
dopmy bl cuMMeTpHi. OTHECEHNE MEOTOrPAHHHKOB K OTIPENENCHHOMY KJIACCY CHHIOHUM.

5.2.4. Kpucmannoxumus u memodst uccredosanus xpucmanios. OCHOBHbIE TOHSITHS
KPHCTAJIIOXUMHE! MATCPHANIbHBIC YACTHIBL, THNB XHMHYCCKHX CBs3el, DAeMeHTapHas Jueiika,
NPOCTPAHCTBCHHAR DCIICTKA, KOOPAHHAHOHHOS YHCIO. PeHTreHOCTPYKTYPHBIH aHalu3 Kak
OCHOBHOH METOJ{ H3y4EHHUs TOHKON CTPYKTYPHI KPHCTAIOE.

5.2.5. Munepanst 3emnu u KOCMU4ECKO20 MPOCMPAHCHMEA., Kraccupurxayus munepanos.

MuHepanbHb  cocTaB reocdep 3eMim M KOCMHYECKOrQ IPOCTpAHCTBA (nbDib,
METEOPUTHT). XapaKTEPHCTHKA PATHUHBIX KIACCHGUKAIMH MIHEPAIOB, TonpobrO — XUMEYecKas
KJIACCH QUK.




5.2.6. Onpedenenue ususeckux ceoticme munepanos. Ilonstie o GH3HUECKHX CBONCTEAX
MHHEPAIOB H [HATHOCTHYECKMX HpusHakax. OnpeaencHue (H3NYECKUX CBOHCTR MHHEPAJOB.
Hlxana Mooca.

5.2.7. Hayuenue muneparoe no kaaccam.  Hzyuenune OTAEIBHEIX HpesicTaBuTeNe
KIIacCOB MHHEPATOB C HCIONB30OBAHWEM CHHTOHEH, (H3IMYECKMX CBOHCTB, JMATHOCTHUYECKHX
IPU3HAKOB; BAKHEHIUE IPHMEHEHHS,

5.2.8. [lonesuwie  ucxonaemeie: pyowwie U  wepyouwle. JIpacoyennvie  KAMHI.
Kiaccuduxanus [ONE3HBIX HCKOAEMBIX # HMX MECTOPOXIEHHH, ICOTOTHYECKHE YCIOBHSA
oOpasosanus. OCHOBHEIE CBOHCTBa ¥ KIaCCH(UKALMSA JAPArOUeHHbIX KAMHEH.

5.2.9. Cunmemuyecxue munepaivl. BaxHellmme MeTOAbl TOAYUSHHS CHHTETHYECKHX
MHHEpaJoB: Metox Bepreina, Hoxpansckoro, ¢mocoBeil, ruapoTepManbHLbif. IIpumeHnenwe
CHHTETHYECKHUX MUHEPAIOB,

5.2.10.  Kpucmannuueckas — npupoda  opzanuveckux — eewjecme.  IlpuMeneHue
KPHCTALIOTpaQUYIECKUX NPEJCTABICHUN ¥ TEPMHHOB B OPTraHMYecKofl XMMHH H  OHOIOTHH.
Onrtrueckast akTHBROCTE.

3.3. labopamopnuiit npaxkmuxym,

Ne Ne paznena Haumenosarue mabopatopusrx pabot
n/n JHCIHIITHHE
1 5.2.5, O030pHAas 3KCKYPCHS B MUHEPATIOTHYECKIH My3eH
2 5.2.3. Omnpenenenne 31eMEHTOB CHMMETPHA Ha MOACHAX KPHCTa/IIOB
3 5.2.3. Knaccnuxarys KpUCTAILTOB 110 KIIACCaM CHHTOHHH
4 5.2.6. Onpenenenne GHANYECKHK CBOHCTE MUHEDATIOB
5 5.2.7. Wsyuenue MuHepanos no knaccam. CamMOpOIHBIE 3TCMEHTSI,
CyMB(UIIHI
6 5.2.7. Fanorenmnsl, OXCHABI
7 5.2.7. Kapb6onarsi, 6opatsl, docharsl, cyredaTst
8 5.2.7. Cumuxars:
9 5.2.7. Crimkatel

6. Yuebno-meronmyeckoe obecreuenne JHCUHALINIbL.
6.1. Ocnosnan rumepamypa:

1. Ilyragesa, E. E. OcHoBbl MEHEPATOTHH 1 neTporpadu : yaeGuoe nocoGue / E.
E. Tlyrauepa; ®enepansroe areHTcTBO 110 06pasoanuo, [OY BIIO TITIV. -
Tomek: maparenscrso TITTY, 2008. - 102 ¢.

2. Eropos-Tucmerxo 0. K. Kpucramnorpadus: pykoBOACTBO K IPAKTHYECKUM
3aHATHAM:  ydeOHoe mocobme nas Bysos /HO. K. Eropoe-Tucemenxo.-
M.:M3narenscrao MI'Y, 2010.-207 ¢

6.2. lononnumensnan numepamypa:

1. ®epeman, A. E. 3auumarenpwas wmummepanorns / A. E. Qepeman. —
Yenabuncx: ¥Ypan LTD, 2000. - 316 c.

2. Hukonaes, C. H. Kamun. Mudui, nererns:, cyesepus / C. H. Huxonaes. —
Hosocubupek: Hayxka, 1995. - 308 c.

3. Tlerpos, B. II. Pacckasst o mparomenmsix Kamuasx / B. I1. Hetpos. - M.:
Hayxa, 1985.- 175 c.

4. Bynax, A. I'. Obmas Munepanorus: Yuebmux / A, T, Bynax. - 2-e nza. - CII6.:
WzgarenscTao CIIGTY, 1999, - 354 ¢.

6.3. Cpedcmea obecneueHuA 0CEOCHUA QUCUURIUNBL
1) Apxus xypHana Science, The American Association for the Advancement of Science {AAAS)
- AMEpHKAHCKas accolualus 10 Pa3BHTHIO HAYKH - HEKOMMEpJecKas oprasHuzais, cooOImecTBo



yYeHsIx, cozpanHoe B nenax noggepxkn Haykm, HIT «HOMKOH». Jlnuenzunonnolt norosop Ne
316-PH-2011  or 01.092011 r. ma mepmwox ¢ 01.01.2012 -  Geccpouno.
http.//www sciencemag.org/content/bv/vear#classic

2) Hayunasm osjexkrponnas 6Oubiuoreka eLIBRARY.RU. Ilpu mommepxxe POOU.
Jlnnensnonnoe cornamenre Ne916 or 12.01.2004 r. ua mepuon ¢12.01.2004 — 6Geccpouno.
http://felibrary.ru

3) Apéxms Hayqnbix xypHanos 2011 Cambridge Journals Digital. Mssarenserro Cambridge
University Press, HIT «<HOUKOH». Jlunensuounoii norosop Ne 316-PH-2011 o1 01.09.2011 r. ma
neproy ¢ 30.03.12 - fecepouno.
http://journals.cambridge.org/action/stream?pageld=3216&level=2

4) Apxuest 169 xypaanos mgareascrsa Oxford University Press. HMspatemscrso Oxford
University Press, HIT «HDHKOH». JInnensuomnoit gorosop Ne 316-PH-2011 o1 01.09.2011 1. ma
nepuoa ¢ 14.03.12 - 6ecepousno. hitp://'www,oxfordjournals.org/

5) Hudpesoii apxuB 2IEKTPOHHBIX KypHaaos usgareancrsa Taylor&Francis. Mznatemscrso
Taylor&Francis Group, HIT « HOMKOH». Jorosop Ne316-PH-211 ot 01.09.2011 r. va nepuox ¢
06.05.2013 — 6eccpouno. hitp://arch.neicon.ru/xmlui/

6) YUC Poccast (YHusepceurerckas undopmanuonnas cucrema POCCHST). Mockosckuit
rocylapCTBeHHBIH — yHuHBepcurer umeHn M.B.JloMonocosa (Hayuno-HecaemoBarenbekuit
BLIUHCIHTENBHEI  NEHTP, OJKOHOMHYecKHH (aKympTeT), ABTOHOMHas HeKOMMeEpUeckas
oprannsanus Llentp uadopmanmonnsix neenenosaauiit (AHO IIMH). TTucsMo-3asera Ne 21/300
ot 01.03.2010 r. Ha mepuoz ¢ 01.03.2010 — Geccpouno.hitp://uisrussia. msu.ru/isd/main.isp

7) BJ «Mape» - ceopnas 6232 JaRHBIX AHATHTHYECKOH POCHMCH eTaTell M3 NEPHOANYECKHX
wsgaaun  (apxas 2001-2006). Accoumanus perHoHaNLHLIX OHONHOTEUHBIX KOHCOPIMYMOR
(APBHKOH). Jlorosop Ne C/161-1/3 or 12.10.2009 r. na mepuox ¢ 12.10.2009 — 6eccpouro.
http://arbicon.ru/services/mars_analitic.html

8) Apxus kypnana Nature. Hayunoe uanarenscrso Nature Publishing Group, HIT « HOMKOH».
Jlnuensuonnsiit norosop Ne 316-PH-2011 or 01.09.2011 r. ma mepuoa ¢ 27.09.12 - Geccpouso.
Cymma pgorosopa: omlaTa OKazaHHBIX YCIYT NPOM3BOJHMTCH H3 CpeAcTs MHHOGpHayKiL.
http://www.nature.com/nature/index himi

9) Apxup 16 HayqHEBIX }KYPHAJI0B H3aaveabcrsa Wiley. Msnarenscreo Wiley, magarenscreo
Taylor&Francis Group, HIT «HOMKOH». Jlumensuonnent morosop Ne 317.55.11.4002 ot
01.09.2011 r. ra nepuoz ¢ 06.05.13 — Geccpouno. http://onlinelibrary. wilev.comy/

10) Apxue nayumpix kypHagos SAGE Journals Online. Wsgarenscteo SAGE Publications,
HIT «H3UKOH». Jorosop Ne 316-PH-2011 or 01.09.2011 r. ma mepuox ¢ 05.02.2012 -
Beccpoaro. hitp://online.sagepub.com/

11) Apxus HayqneIx xypHagos mgareancrea IOP Publishing. Msnarenscrso IOP Publishing
HMncrutyta ¢usnka  BemukoOpurammm, HIT «HOUKOH». Jorosop Ne 316-PH-2011 ot
01.09.2011 r. na nepuox ¢ 13.04.2012 — Geccpouno. hitp:/iopscience.iop.org/

12) ApxuB >JekTpomHbIX KypmasoB Electronic Back Volume Sciences Collection
uiareapcrsa Annual Reviews. Msnarenscteo Annual Reviews, HIT « H3WKOH». Jloroop Ne
316-PH-2011  or  01.09.2011 r. ma mepmom ¢ 06.0520I13 —  GecepodHo.
http://www.annualreviews.org/

13) Dunexrponnas 6ubamorexa TITLY. hitp:/libserv.tspu.edu.ru/

14)  http://www.chem.msu.sw/rus/eryst/welcomel.himl - Xmwuruecknit  daxyiasrer MITY,
MATEpHaIb! IO KPACTAUIOXUMHH,

13) hith://www.georus.ru/ - reoJIoraYecKHe CaiThl.

16) hitp://www.catalogmineralov.ru/ - YHITAKIONEAHS MEHEPAIOB.

17) http://chemesiry536.ucoz.ru/publ/zanimatelnaja_khimija/i1 - BeIpamuBanye KPHCTAIUIOB.

18) http://www.scorcher.ru/art/chemistry/chemistry_cristalls2. php - MOHaTHbIC KPHCTAIUIBL

19) http://chemistry-chemists.com/Uchebniki/Chemistry-books-crystal.html - Kgury mo XuMuu -
Kpucranmnoxumus. Kpucramnorpadus. Pocr n dopma xprctannos. Haydso-nomy/spHble KHUTH
1O KPHCTANIOXUMHH,




6.4. MamepuanvHo-mexuuueckoe obecnedene OHCHUNAUIDL .
o CreyuatuzuposanHas XuMuYeckds 1abopamopus

s Konnexyuu:

® - MUHEPANLO8

® - HONE3HBIX UCKONALMBIX
® - HOAYOPAZOYEHHbIX KaMHell
e Mooenu mHozoepanHuros

L J

Hocyoa u peaxmugel, HeoOxo0uMbLe Ol NPOGEOEHU AHAIUZ06

Ne | Haunmenosanue pazjeia HaumenoBanne HanmeHoBaHHE TEXHHEMECKHX
n/ | (Temnl) y4eOHO#H MATEPHAIOB 00yaeHNS, | H AYAMOBH3YAIbHBIX CPEICTB,
0| JHCHAIUIMHBE IIAKeTOB HCHOJIbL3YEMBIX € HeNbI0
IPOFPAMMHOIO DEeMOHCTPALHH MATEPHAIOB
odecrieeHns
1 | Hayku o 3emie. - MynsTHMeHIHBIE  MaTepUaL,
BUACODUITEM, cnaia-
HpE3eHTalHH
2 | Kpucrannel u BX CBOHCTRA. Konnexuua MaHepanos. | MyiabTHMeHiHEE MaTepHATLL,
Bremuas 1 BHyTpeHH A BHACOQHIIBM, cnad -
CTPYKTYPa KPUCTATUIOB. [IPE3EHTAUH
3 | leomerpuueckas Monena KPHCTAIUIOB, | MyIbTUMEIHMIHEIE MaTCpHATE,
KpHCTaorpahus, onpefeicHue | MHOTOTPAHHHKOB. BHACOPHIBM, crain-
J1EMEHTOB CUMMETPHHI MPe3eHTAIMH
KPUCTAJUIOB, KJIacCOB CHHTOHMIA,
4 | Kpucramoxnmus  # Metomsl | Komrekuus MuHepanos. | MyisTUMeNMHEEE  MATepHATH,
HCCIEeJOBAHNS KPUCTAMIOR. BHECO(GHIEM, CIana-
[IPE3EHTAIHH
5 | Munuepassl 3emitn 4 | Kommexuna MuHepanos. | MynsTaMeuitlibie  MaTepHanEl,
KOCMUYECKOTO IIPOCTPAHCTRA. Kosnrerust HOYB. | BHACODHIEM, crang-
Knaccuuxanss Munepaios. Komnexium MHHEpanoB | npeseHTAlHR
IT0 KJIaccaMm.
6 | Onpenenenue ¢u3ngeckux | Hikama Mooca, | MyneruMenuifinsle  MaTepHaisl,
CBOMCTB MHHEPATIOR. OUCKBHMTEI, KOIUIEKIHH | BHRCOPHIEM, cnafjg-
MHHEPAIOB. Ipe3eHTaNH
7 | Uzyyenue MHHEPATIOB no | Hxana Mooca, | MynpTuMeniinsie  MarepHaisi,
KJIACcCaM. OHCKBHTBEI, KOJUIEKLHH | BEACOQHILM, caaH-
MUHEPAJIOB. IIPE3CHTALHH
8 | Monezunie Hekomnaemete: | Komrexkmum nojes. | MyasTuMenuifsbie  MaTtepmanis,
PYZHBIE U HEpYTHEIE. HCKOTIAEMBIX. OJUIEKLIHH | BUACODHIEM, cnapa-
Hparonennsie kKaMuH, TIONY IPArOHEHHBIX IIPEe3EeHTAIMH
KamMHeH.

7. MeronvecKne PeKOMEHANIH Y10 OPraHM3AUMH H3YYeHHs I CHHILTHHEL

7.1. Memoouueckue pexomendayuu (Mamepuanvl) npenodasamenio

Kypc sBasercs o030pHEIM ¥ wu3yuaetcs B 1 cemecrpe. OH HampapieH Ha
nprolpeTeHne CTyACHTaMK 3HaHMI 06 OCHOBHBIX MHHEPAIAX M JAPArOUEHHBIX KaMHSX, ITHPOKO
HCIIONB3YEMbBIX  YENIOBEKOM B TEUEHHE MHOTMX BEKOB B OBITY u mpouseojctee, CTYAEHTHI




BBIHNONHAKT HHAHBHAYAIBHLIC 3a0aHUA pE@epaTHBHOI'O XapaxTepa H IpeaCcTaBIIArOT JOKIIaaAkl 10
MEPE HIYUCHHA OTACILHEBIX KIIacCoB MHHEPAIIOR.

7.2. Memoouveckue pekoMeHOQUUL 0217 CHIYOCHMO8.

Ilonosuna yueGHoro Mmarepmana HUCHUIUIHHBL «KpHCTANTOXMMHS» YIeOHBIM ILTAHOM
OTBOJAHTCA Ha CAMOCTOATEIBHOS H3YYSHHE CTYJeHTaMH, Bompockl, pPEeKOMEHIOBAHHEIE K
CaMOCTOATENLHOMY M3YYEHHMIO, OOBMHO HE paccMaTpUBAIOTCA BO BpPEMS AYIHTOPHBIX 3aHSTHH
(u3-3a HemocTaTKa BpeMeHH). OHH HE OTHOCSTCS K OCHOBOTIONATAIONINM, NPHHIMIHATLHEIM, HO
3HAHME HX CYIECTBCHHO pacluupser y o0y4aroluuxcs Kpyrosop, 3pYIUpOBAHHOCTB, JacT
BO3MOMKHOCTL OPHEHTHPOBATLCH HE TOJIBKO B H3YYaeMOH MHUCHHUIUIMHE, HO H B XHMHUYCCKHX
Haykax (HeopraHUYECKas, OPraHMYecKas XMMHHM H IOPYUHX) H, COOTBETCTBEHHO, CHOCOOCIBYET
(GbopMIPOBAHHIO BeeX MepedncieHblx Benie komnetenmui (TIK, OK).

8. @opmbl TeKymEero KOHTPOJSI YCHEBAEMOCTH M NPOMEKYTOYHOH ATTeCTalHu
00yHaKIMUXCs.

8.1. Temamuxa pepepamos (doxiados, scce).
1. KpucTamIoXxuMHus Kak IpejMer.
2. Knaccuduxauna munepanos. [IpoGrems! mpn kiaaccuduMpoBaHnH.
3. Camuxarer. Knacendukanus. CtpoeHue Kpucrauia.
4. Hparonennsie kamud. Kinaccnpuxauus. Ctpoenne kpuctanios. O6nacTs NpUMEHEHHS.
5. Kpucrannmmdeckyue CTPYKTYPhl. PasHbIe THIIEI KPHCTALTHYECKOH PENIETKH,
6. BerpammBanue KPHCTATIIOB B 1a60PATOPHBIX YCIOBUAX.
7. XuMH4YecKue B (hH3HUECKHEe CBOMCTBA KPHCTAIIIOR.
8. JlroMuHeCHEeHIINA KPHCTALTOB. PoJib KPHCTALTMYECKOH perneTky.

8.2. Bonpocst u 3adanun no camocmonmensoii pabome.,

. Ilonarys KpuCTANIAYECKAS PEINCTKA W CTPYKTYPa.

. Cemb cUHTOHU,

. llonsATHE 00 3NMeMeHTAPHOM sS4eiiKe.

. HeTwIpHAqIaTh pemeTok bpar,

. IazieKCHl y310B B KpHCTATOrpadhHuecKiy. HanpasieHui,

- Mingexcer kpuctamorpaduyaeckux nnockocredt (Beiicca n Musiepa).
- MexnnockocTHbIE PacCTOSHAS M KBAAPATHIHBIE (POPMEL

. 3ax0H nensrx grcen [ arow.

. lIpuaImIE MOCTpOeHUS crepeorpaguvecKoil IPOeKITHH.

10. CammeTpus KOHEIHBIX GUIYp — TOYeUHAS CHMMETPHS,

11. Cxema BEIBO/IA TOYEUHBIX TPYIIIL CHMMETPHH.

12. IlpocTere Gopmet ¥ HX KOMOHHALVH.

13. IlpocTpaBCTBEHHBIC /IeMEHThHI CHMMETPHH.

14. TIpocTpaBcTBEHHEIE IPYINIEL CHMMETPHE M TIPHHIHIIBI BHIBOJA.
15. TIparuapHEIE CHCTEMBI TOYEK,

16. Ilpumenenne MPaBHIIbHBIX CHCTEM B QHATH3E CTPYKTYPHL

17. OcHOBHBIE BHIBI XUMHYECKOH CBA3H B KPHCTAILIAX.

18. Pasmeps! aroMoB 4 HOHOB ¥ Ilepuosindeckuil 3aKoH.

19. lTonstie 0 TBEPABIX PACTBOPAX, OCHOBHBIE THITLL

20. Daz0BkIe AMArpaMMBI ¢ TBEPALIMY PACTBOPAMH.

21. Ilpenens! pactropumocTy, npasuio Berapna.

22. NetheKTs KPHCTAIIHYECKOH CTPYKTYPEL

23. OcHOBHEIE BRI BONH, HCIOB3YEMEIX B CTPYKTYPHOM aHaIH3E.
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8.3
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24.
25.
26.
27.
28.
29.
30.

31

CpaBHeHHE PEHTIEHOBCKHX, 31IEKTPOHHBIX M HEHTPOHHEIX BOJIH.
ATOMHES B CTPYKTYPHAS aMILTHTYEbI.

Huadpaxuust Ha y310BBIX psafax 1o Jiays.

INomuxpomarryeckuit Meton Jlays,

Metoa BpaleHus-KAYaHAs,

HomaxpoMaTryeckuit MeTo (METOX HOPOIIKa).

OcHOBHBIE (haKTOPEL, ONPESISIIONIHE HHTEHCHBHOCTE U PAKIIHH,

. CtpyxTypHBIi dakTop.
32.
33.

Metoas! onpefenenys KOOPAMHAT ATOMOB.
Merton pacdera dNeKTPORHON [IIIOTHOCTH.

Bonpocet ona camonposepku, 0uanozos, 00cyicoeH U, OUCKyCCuil, IKCnepmus.

1. O6nme DpUHIUIE HAYK 0 3eMie.

2. Kpucrammgeckas GopMa Oprasu3alyi B IPOCTPAHCTEE BEHIECTBA.

3. Otnyane KHEBOH Marepuy 0T HeXHBOH. Munus Muctepa TanHena.

4. OCHOBHBIE 32KOHBI CHMMETPHH KPHCTAIIIOB,

5. Ycnosus GOpMHpPOBAHES KPHCTA/UIOB, MHHEPATOB. DHAOTEHHLIE H HK30TEHHEIE

IIPONECCHL.

6. YcroBUS QOpMHEPOBAHEA MOJIE3HEIX HCKOTAEMBIX.

7. MeToar! ACCICNOBAHNA BHYTPEHHER CTPYKTYPBI KPHCTAIOB.

8. Cerxu Bynoda.

9. Toueunnie rpymIsl CAMMETPHE. Kak NpasmibHo n300pasuth CTPYKTYPY CIOKHOTO
Kkpuctania?

10.

MeTeopmm, KaxK HCTOYHHKI HH(bOpMaIIPIH 0 XHMHYECKOM COCTaBe KOCMHUYLSCKOTO

npoctrpadcTa COMHEUHOH CHOTEMBL.

I1.
12.
13.

Pone MuHEpanoB oKCHIOB B CTPOSHUH 3EMHBIX HEP.
CBOHCTRa BEIECTBA B 3aBUCHMOCTH OT KPHUCTAIIMYECKOTO CTPOCHHS.
Ierpornorus kak Hayka 1 3emite.

8.4. Hpumepsr mecmos.

LIPR Y N Ty Y
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9.
10.

Il
12.
13.

HazopuTe QaMHITIHIO PYCCKOTO YIEHOTO, OJHOTO M3 OCHOBATENCH MreOXHMHN
Hazopure daMuauio ya€HOTO, KOTOPhIH BEIUMCINI CPeXHMH COCTAB 3eMHOM 060I0UKY
HazoBuTe ABa 31eMeHTa, U3 KOTOPBIX COCTOHT GOJIbIIE HOMOBHHEI OKPYKAtomel Hac
IPHPOILI

HasopuTe aneMenT, KOTOPBIH 3aHAMAET TPETHE MECTO HO 0OBEMY B OKpYIKAFOIHIEH
TPHPOJE B 00pa3yeT ¢ KHCIOPOXOM MHHEPAT KBAPI]

Haz0oBHTE KOMMYECTRO 3NEMEHTOB, M3 KOTOPBHIX Ha 99% COCTOMT OKpyKaromas
HpHpOJAa

Hasoerre xonmIecTBO 0000YEK, U3 KOTOPHIX COCTOHMT 3eMIId

Hazosute caMyio Bepxurown 0bomouxy 3eMin

Hazoeute oGomouxy 3emsn, KOTopas BKIIOYACT BCE OKEAHBL, MOpS, 038pa, peKH,
00710Ta, BCE NO/I3EMHEBIC BOIBI U JICTHUKK

Hasorrte 060m0uKy 3eMmi, B KOTOPOI JKHBYT OPTaHH3MEI

Kak HaspiBaeTed 3eMHas Kopa, IpeACTaBASIOMmas co60H CaMyio BEPXHIO KAMEHHYIO
obonouKy Hamrel niaaHeTer?

Kak Ha3pIBaeTCA camasi MOIOHAL U3 TBEPALIX 06onouek Jemaun?

Cronexo % or ofmero 06séMa 3eMHOTO Iapa 3aHUMAET MAHTHA?

Kak wazpmaerca obonouxa 3eMinit, HMEIOIAT CAMYIO GOIBINYIO TBEPAOCTE?

14, Kax naspIBaeTcsd HayKa 0 TOPHBIX Hopogax?



15. Kax Haseiaercs arperat 00jiee Wix MeHee KONHIECTBEHHO B KAYSCTBCHHO
IFOCTOSHHBIX MEHEPANBHBIX 3E8PEH, OTIHYAIOIMXCSE OTPECIEHHEIM CTPOSHHEM,
dusHyecKEMy CBOMCTBAMHU M T€0JOTHYECKUMHE YCIOBHIMHE 00pasopais?

16. Kak Ha3bIBAIOTCS NPUPOIHBIC XMMHYECKHE COCIMHEHNS KPUCTAIUTHYCCKON CTPYKTYDHI,

KOTOphIE 00Pa30BANHCEh B XOJC IeOJOrMYecKnX H GHONOrHYECKHX NPOIIECCOB HA 3eMute #

JPYTUX KOCMHYCCKHX Teaax?

8.5. llepeuens gonpocos 0na npomexncymounol ammecmayuy (K 3auemy).

1. TlonsiTHe 0 HayKax, H3YYAIOIIHX 3eMIIIO: I'COX MU, TEQIIOTHS, MAHEPATIOT S,
neTporpadus.
2. Kpucramsl, HX OCHOBHBIE CBOMcTRa. KpreTamiorpaduueckue 3aK0Hb], OIHCHIBAROIHE
BHYTPEHHEE CTPOCHHE KPHCTAILIOB.

. BHenInue aHeMeHTH CHMMETPHY KPHCTAILIOB, CHUTOHIIN.

4. TepMHHBI: OCH CHMMETPHH, ILIOCKOCTH CHMMETPHH, IEHTP CUMMETPHH, BBIBOA
(hOPMYJIBI CHMMETPHH.

. [IpuBIumne: oTHECEH s MHOTOIPaHHEKOB K OTIPEACTICHHOMY KJIACCY CHHTOHHH.

6. OCHOBHBIC NOHATHS KPHCTAUIOXHMHH: MATCPHANILHEIE JACTHIE], THIIH XUMHYIECKHX
CBA3CH, JJIeMeHTapHas s4elka, IPOCTPaHCTBEHHAS PEIETKE, KOOPIMHAMOHHOE
YHCNO.

7. PeHTreHOCTPYXTYPHEI] aHANH3 KAK OCHOBHON METO H3YUCHHS TOHKOH CTPYKTYPHI
KPHCTAJUIOR.

8. MuHepanpHEL cocTaB reocdep 3eMIH U KOCMHYECKOTO TIPOCTPAHCTBA (IIBUIE,
METEOPHTH).

9. XapakTeprHcTHKA PA3IMYHBIX KiacCH(HKANE MUHEPAIOB. XUMITYecKas
KJraccH (hpHKaIHs.

10. IMonsitre 0 GH3UHEECKUX CBOHCTBAX MUHEPAIOB B IHArHOCTHYECKAX IPH3HAKAX.

11. Onpenenenne duznieckux cpoifcts MuHepanos, [lIxama Mooca.

12, Knaccudmkanus oe3HBIX HCKOIAEMBIX H HX MECTOPOIKACHH, Fe0JOr HIecKHe
yCIoBHs 00pa3oBanys.

13. OcHoBHEIE cBOHCTBA M KiIacCHQHKALH AParoleHHbIX KAMHEH.

14. Baxxnefitnue METONBI IONYYEHHS CHHTETHYCCKIX MUHEPATIOB: MeTO1 Bepueiis,
Yoxpansckoro, GmoCOBLIN, THAPOTEPMATBLHEI.

15. TlpuMenenne CHHTETHYECKHX MHHEPATIOB.

16. [Ipumenesne KpHCTANLIOrpaHICCKIX IPEACTABICHNH H TEPMUHOB B OPraHHYeCKOH
XAMuM ¥ OHOTOTHH,

17. OnTHYecKast aKTHBHOCTD KPACTAILIOB.

[F)

n

8.6. Temul ona nanucarnus Kypcogoii pabomut (npedcmasnaromes Ha ev1oop
00yUaroOwezocn, eciii HPEOYCMOMPEHO Pabouum RAGHOM).
HE IPEAYCMOTPEHO

8.7. opmbl KOHMPOIA CAMOCIOAMENbHOI padombl,
KoioksiyMpl, TECTHPOBAHKE, KOHTPOIBHBIC paboThl (CM, BBIIE - [IAH CaMOCTOSTEITHHON
pabOThI CTYICHTOR).



Pabouas nporpamma y4eGHOH JUCIAIUTMHE] COCTABNIEHA B COOTBETCTBHHU ¢ YIeGHLIM TIAHOM,
(esepaTbHBIM IOCYAaPCTBEHHBIM 00pa30BaTEAbHLIM CTAHIAPTOM BRICIHETO
npodeccHOHANbHOT0 00Pa3oBaHKs IO HAIPABJEHIIO HOATOTOBKH 44.03.05 Ilenarornueckoe
obpazosanue. [lpoduan noarorosku: Bronoras v Xumust,

Pabouyio nporpamMMy coctaBml: VBanwukuil Anexcell EBreHbeBHd, K.T.H., JOIEHT kapeaps
o . s
XHUMHH B MeTo KK oOyueHus xumun TI'TTY 4 AL

Pabouas mporpamma yueOHOH NHCHIHIUIMHEL YTBEp)KAeHA HA 3aCeNaHHMH Kadeapsl XHMHM H
METOINHKH 00YIEHHUS XUMHH:
mpoTokon Ne [ or « 5y &7 2015 ropa.
£ e
3aB. kaderpoi A
“(nojrtHen)

Unanpnxuit AE.

Pabouas nporpamma y4eGHON IuCIMIUIMEE OHOOPEHA METOLHYECKON KOMECCHel Buoioro-
XMMHYECKOro GaxkyisTera:
npotokoi Ne = or«’'» &2 2015 roma.

o ek A
[Ipencenarens metoarueckolt komuccun X e i "/ ~Kussepa E.IT.
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