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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 05.03.01 Geology

Study profile/ Specialization/ Master’s Program “Title” - Bachelor of
Geology

Course title: Crystallography and mineralogy

The discipline « Crystallography and mineralogy » is included into the basic
part of professional cycle (Block 1). The credits of discipline makes 7 test units or
252 hours.

Instructor: Kemkina Raisa Anatol’evna

At the beginning of the course a student should be able to:

GPC-2. The ability to get geological information by oneself and use skills of
the field and laboratory geological researches for scientific work (in accordance with
the orientation (profile) of education).

GPC-3. The ability to participate in interpretation of geological information,
drafting of reports, summaries and bibliographies on the subjects of scientific
researches, in preparation of publications together with the research collective;

GPC-6. The readiness to participate in the drafting of maps, charts, cut-sections
and other established accounting in accordance with the ratified forms together with
the scientific production collective - partially.

Learning outcomes: specific professional competences (SPC-1; GPC-1, GPC-
4).

SPC-1: The ability to realize the social significance of their future profession,
possession of high motivation to perform professional activities

GPC-1: The ability to use the knowledge in the field of Geology, Geophysics,
Geochemistry, hydrogeology and engineering Geology, Geology and Geochemistry
of combustible minerals, environmental Geology for the solution of research tasks (in
accordance with the direction (profile) training.

GPC-4. The willingness to apply in the practice activity a basic professional
knowledge and skills of the geological, geophysical, geochemical, hydrogeological
and ecological-geological field works in the solution of production tasks (in
accordance with the direction (profile) bachelor program).

Course description: The main goal of the course “Crystallography and
Mineralogy ” is to form student fundamental knowledge in the field of theoretical and
applied problems of modern mineralogy as a science base of research of material
composition and formation conditions of minerals, rocks and ores deposits. The
discipline « Crystallography and mineralogy » gives students basic knowledge about
forms of minerals occurrence, their physical properties, genetic traits of native
elements, sulfides, oxides and hydroxides, silicates, salts of the oxygen acid and
halides; as well as about mineral parageneses and their genetic characteristics under
different conditions of formation.

Main course literature:



1. Bondarev V.P. Osnovy mineralogii i kristalligraphii s elementami
petrographii. Uchebnoe posobie. [The bases of mineralogy and crystallography with
petrography elements. The manual for high schools]. Moscow: Forum: INFRA-M,
2015, 280 p. (rus). URL: http://znanium.com/bookread2.php? book=497868

2. Kemkina R.A. Mineralogiya. Uchebno-metodicheskii complex. [Mineralogy.
Educational methodical complex]. Vladivostok. FEFU, 2008, 310 p. (rus). CHAMO
online  public access catalog: URL:  http:/lib.dvfu.ru:8080/lib/item?
Id=chamo:383314&theme=FEFU>. 64 instances.

3. Milyutin A.G. Geologiya: uchebnik dlya bakalavrov [Milyutin A.G. Geology:
a textbook for bachelors]. Moscow: Publisher Yurait, 2014, 543 p. (rus). CHAMO
online public access catalog, URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU 5 instances.

4. Bragina V.l. Cristallographiya, mineralogiya i obogaschenie poleznykh
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minerals. The manual]. Krasnoyarsk: Sibirian Federal University, 2012, 152 p. (rus).
URL: http://znanium.com/bookread.php? book=492236

5. Anikina V.l. Ocnovy kristallographii i defekty kristallicheskogo stroeniya.
Praktikum. [The bases of crystallography and defects of crystal structure. The
practical work]. Krasnoyarsk: Sibirian Federal University, 2011, 148 p. (rus). URL:
http://znanium.com/bookread2.php? book=441367

6. Dobrovolsky V.V. Geologiya, mineralogiya, dinamicheskaya geologiya,
petrographiya. Uchebnik dlya vuzov. [Geology, mineralogy, dynamic geology,
petrography. The textbook for High Schools]. Moscow: Vlados, 2004, 319 c. (rus).
URL.: http://lib.dvfu.ru:8080/lib/item? id=chamo:6594 &theme=FEFU.

Form of final control: exam and pass-fail exam.



http://lib.dvfu.ru:8080/?theme=FEFU
http://lib.dvfu.ru:8080/?theme=FEFU
http://lib.dvfu.ru:8080/?theme=FEFU
http://lib.dvfu.ru:8080/?theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU
http://znanium.com/bookread.php?%20book=492236
http://znanium.com/bookread2.php?%20book=441367

AHHOTAIUS JUCHTUNIMHBI
«Kpucraiorpadgusi 1 MUHEPAJIOTHs»

VYueOnas aucuuruinHa «Kpucramiorpadus U MUHEpaANOTHus» pa3padoTaHa s
CTYJIEHTOB, oOydJarommxcs 1o HampasieHuto moarotoBku 05.03.01 I'eomorws,
npoduns «I'eomorusi», BXoAUT B 0a30Byr0 4acTh Onoka | JlucuumiauHbl (MOIYIIHN)
yueOHoro miaHa (uaaekc b1.5.16).

OO6miass TpyJ0eMKOCTh AUCIHUIUIMHBI COCTaBJSIET 6 3ayeTHhIX efauHul, 216
4acoB. YYeOHBIM IUIAHOM IPEIYyCMOTPCHBI. JICKIIMOHHBIC 3aHATHsA (36 uacos),
naboparopubie (36) paboThl, mpakTHyeckue 3aHATHA (36 dYac.), caMOCTOsATEIbHAs
pabota crynentoB (90 wacoB, B ToM yuciie 27 4acOB Ha IMOJATOTOBKY K JK3aMEHY).
JucuunnuHa peanusyercs Ha 2 Kypce B 3-M U 4-M ceMecTpax.

ConepxaHue JNUCHMIUIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C
M3YYECHUEM XHUMHUYECKOTO COCTaBa M KPUCTAUIMYECKOTO CTPOCHUS MUHEPAJOB.
Kpucrannmueckoe BEIIECTBO WUIPaeT MEPBOCTENEHHYIO POJIb B CTPOCHUU 3EMHOTO
mapa. [lo3HaHuWe 3aKOHOB MPHPOMBI, OTHOCSIIMXCA K BO3HUKHOBEHHIO U
pa3pylIeHUIO ATHX BEIIECTB, UMEET BaKHEWIIee MpaKTHUecKoe 3HaueHue. B xoze
M3YYEeHHS Kypca pacCMaTpPUBAIOTCS OCHOBHBIE CBOMCTBAa MHHEPAJIOB, MO3BOJISIOIIHNE
JMArHOCTUPOBATh MX, aHATTU3UPYIOTCS KJIACCHl MUHEPAJIOB U UX OCHOBHBIE ITPU3HAKH,
a TaKkKe XapakTepHbIC MMapareHeTHYeCKUe accoluanuu. Bce 3T 3HaHUS JaayT
BO3MOKHOCTh CTYyJIEHTaM 00Jie€ YBEPEHHO OpPHUEHTHUPOBATHCS B BOIMPOCAX YCIOBHIA
o0pa3oBaHMsI U TeHE3MCa MUHEPAJIOB.

HucunnnuHa  «Kpuctammorpaguss ©w  MHHEpanorusi»»  JIOTUYECKH U
colepKaTeIbHO CBs3aHa C TaKUMH JTUCITUIUIMHAMH, KaK TCOXUMUS, TeTporpadus,
VYEHHE O MECTOPOXKICHUSIX TMOJE3HBIX MCKOMAEMBIX, METOJIbI U3YYCHHS BEIIECTBA,
o0oraiieHue MoJIe3HbIX UCKOMTAEMBbIX.

Henab0 AUCHUNUIMHBI SBISETCS TMO3HAHUE CTYJIEHTAMU TEOPETHUYECKUX H
METOAMYECKUX OCHOB KPUCTAIUIOXMUMHH, KpUCTAIOTpad 1 MUHEPATIOTHH.

3agauy JUMCHHUILINHDI.

- o0yueHHe CTYJCHTOB MPAKTHUYECKUM HaBBIKaM palbOThl C KpPUCTAIIIAMH,
OBJIAJICHUE TMPHUEMaMH TPAMOTHOTO OIUCAHWUS BHEITHEH (OpPMBI U BHYTPEHHETO
(aTOMHOT0) CTPOCHUS KPUCTAILIOB, HEOOXOIUMBIX JIJIsI MPABUIILHON WHTEPIPETAINH
PE3YNIhTAaTOB CAMOCTOSITEILHOM HAydHOW pabOThl W TIOHMMAaHHUS CIHEIUaIbHOU
JTUTEPATYPHI;

- TEOPETUYECKOE M TIPAKTHUECKOE OCBOCHHNE OCHOBHBIX MOHSATUI U BBIPAOOTKA Yy
OyAyliero crenuagucTa KOMIUIEKCa HABBIKOB M 3HAHUM [ HWCIHOJIB30BaHUS
OCHOBHBIX METOJIOB aHajM3a, Kak B OOJACTH HCCIEAOBAaHUS CTPYKTYpHI, TaK M
JTUATHOCTUKH MUHEPAJIOB.

- M3yYCHHE MAarHOCTHYECKUX CBOWCTB MHHEPAJIOB, TEHETUYECKUX MPU3HAKOB
CaMOPOJHBIX IJIEMEHTOB, CYJIb()HIOB, OKUCIOB M TUAPOOKUCIIOB, CHIIMKATOB, COJICH,
KHCJIOPOJHBIX KUCIIOT U TaJIOTEHUIOB;



- M3YYCHHE IMApareHeTUYECKUX acCOIMAIMii MHUHEPAIOB M MX T'CHETHUYECKUX
NPU3HAKOB MPH PA3HBIX YCIOBUAX 00pa30BaHMS.

- TEOPETUYECKOE M TIPAKTHUECKOE OCBOCHHNE OCHOBHBIX MOHSATUI U BBIPAOOTKA Yy
OyayIiero CcreruaiucTa KOMIUIEKCA HABBIKOB WM 3HAHWW I WCIIOJIB30BAHUS
OCHOBHBIX METOJIOB aHajn3a, KaKk B O0OJIACTH HCCJIEAOBAHUS CTPYKTYpPbHI, TaK W
JTUATHOCTUKY MUHEPAJIOB.

J7ig ycTienmHoro u3yueHust AUCIUILTHHBL «Kpucramiorpadus 1 MUHEPATIOTUS» Y
oOydaromuxcss  JODKHBI ~ OBITh ~ YacTUYHO  COPMHUPOBAHBI  CIICIYIOIIHE
IpeIBapUTEIbHbIC KOMIICTCHIIHH

[1K-2, ciocoOHOCTh CaMOCTOSATEIBHO MOTYYaTh TEOJOTUUECKYI0 HH(POPMAIIHIO,
WCITOJIB30BaTh B HAYYHO-HCCIIEIOBATEILCKON IEATCILHOCTH HABBIKA TIOJEBHIX M
71a00paTOPHBIX TEOJOTHIYECKUX UCCICAOBAHUHN (B COOTBETCTBUH C HAIPABICHHOCTHIO
(mpoduiem) MOArOTOBKH);

[IK-3, cnocoGHOCTh B COCTaBE HAay4YHO-HUCCIEAOBATEIBCKOTO KOJIJIEKTUBA
y4acTBOBAaTh B MHTEPIIPETAIIUU [€OJIOTMUECKOM HH(GOPMAIINH, COCTABICHUHA OTYETOB,
pedeparoB, Oubnuorpadguil 1Mo TEeMaTUKE HAay4YHBIX HCCIICIOBaHUM, B TMOATOTOBKE
MyOJIMKALINT;

[IK-6, TOTOBHOCTP B COCTaB€ HAYyYHO-TIPOU3BOJACTBEHHOTO KOJIJICKTHBA
y4acTBOBAaTh B COCTABJICHUM KapT, CXEM, pa3pe3oB U JPYroll YCTaHOBJICHHOU
OTUYETHOCTH 10 YTBEPKIECHHBIM (hOpMaM.

[Inanupyembie pe3yiabTaThl OOYYEHHS 10 JI@HHOW JUCHUIUIMHE (3HAHWUS,
YMEHUS, BJIQJACHUS), COOTHECCHHBIC C TUTAHHUPYEMBIMH pe3yjbTaTaMU OCBOCHHSI
o0pa3oBaTeNpHON MPOTPAMMBI, XapaKTePU3YIOT ATanbl (DOPMUPOBAHMS CIICTYFOIINX
KOMITETEHIINM:

Koa u popmynuposka

STanbl (l)OpMHpOBaHI/Iﬂ KOMIETCHIIUHA
KOMIICTCHIINHU

Hampapnenust o0yiacteit reojoruu, reoQU3uKH,
r€OXuMHUH, THAPOICOJIOrun 1 I/IH)KCHCPHOfI T'€0JIOTHH,
TEOJIOTMM M TEOXMMHH TOPIOYMX HCKOIMAEMBbIX,
9KOJIOTUYECKOM re0JIOTHN

IK-1, cnocoOHOCTH UCITOIL30BAThH
3HAHHS B 00JIACTH I€OJIOTUH, 3Haer
reopU3UKHN, TCOXUMHUU,
THAPOTEOJIOTHH U HHKEHEPHOH
T€OJIOTHUH, TEOJIOTUU U T€OXUMHU VYmeet [TpoBoAMTE MUHEPATOTHUYECKUE HCCIICIOBAHHUS
TOPIOYMX UCKOTIAEMBIX,
9KOJIOTHYCCKOM T'€OJIOTHH JIJIS
pelieHns HayYyHO-
HCCIICI0BAaTEILCKUX 3a1a4 (B Brnaneer
COOTBETCTBHMH C HAIPABICHHOCTHIO
(npoduiieM) MOArOTOBKH)

IIpakTnueckumu HaBBIKAMU paboTsI c
MHUHEpajaMH, HEOOXOAWMBIX MJsi  MPaBHIILHOM
UHTEPIPETAllUd  PE3yIbTaTOB  CAMOCTOSITENILHOM
HAaydyHOW paboThl W TIOHUMaHWS CHEIHabHON
JIUTEPATYpBl; B T.4. Uil PELICHHS HAy4YHO-
HCCIEN0BATEIbCKUX 3314

OO0menpodecCHoOHANbHbIE  3HAHWSI W HAaBBIKU

MK-4, roTOBHOCTh NMPUMEHSATH Ha 3naet TMTOJICBBIX TCOJIOTHYECKUX, reo(hU3HUYECKUX,
NpaKTUKe 0a3oBbIC TCOXUMHUECKHUX, THJIPOTEOJIOTHYECCKHUX,
obmenpodeccroHaIbHBIC  3HAHUS He(Tera3oBEIX U HKOJIOTO-TEOJIOTHIECKUX padoT

u HaBBbIKH IIOJIEBBIX

v Opranm3oBaTh IIOJICBBIE Te€O(PU3NUECKHE PaOOTHI:
TCOJIOTHYECKUX, T'eO(hU3HMICCKUX, MECT

BBIOpAaTh  ammaparypy, pa3padoTaTb METOIUKY




TeOXMMUYECKUX, WU3MEpPEHUI; 00ecIeuynBaroIIme HEOOXOAUMYIO
TUAPOTrE€OJIOTHYECKUX, TOYHOCTb

He(dTera3oBEIX u 3KOJIOTO-

TEOJIOrnIeCKuX pabor npu MetogamMu U Croco0aMu HMHTEPIIPETALUU T'eOJIOTO-
peuIeHnn NPpOU3BOACTBECHHbBIX B reoU3MYECKUX  JAHHBIX, B TOM UYHCIEC C
3a1a4 (B COOTBCTCTBUH Y faeet HCIIOJIb30BAHUEM  COBPEMEHHOIO  IPOTrPamMMHOIO
HaIPaBJICHHOCTHIO (mpoduem) obecrieyeHus

porpaMMbl OakajiaBprara)

Jnst hbopMUpoOBaHMS BBINICYKA3aHHBIX KOMIETEHIIMH B paMKaxX AUCIUILIMHBI
«Kpuctaimorpadhus u  MUHEpaJOTHs» NPUMEHSIOTCS  CIEAYIONIME  METObI
aKTUBHOTO/ HWHTEPAKTUBHOTO OOYy4YeHMs: JieKiusa-Oecena, JEKUUSI-TIPE3CHTALMS,

HpO6JICMHa$I JICKIUA, KPYIJIBIC CTOJIEI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
baoxk 1 Kpucramnorpadus (18 gac.)
Paznen |. Kpucraninuyeckoe cocTosinue BelecTnBa (4 yac.)
Tema 1. Kpucrasiudeckoe cocTosiHie BeliecTa (2 Jac.)

CoBpeMeHHbIE TPEACTaBICHUS O Tpupojie MuHepayioB. VcTopus pa3BUTHS
MHUHEPAIOTMYEeCKUX 3HaHWi. CBA3b MUHEpAJOTHH C APYruMu Haykamu. HayuHoe u
MPaKTUYECKOE 3HAYECHUE COBPEMEHHON MUHEPATIOTUH.

[TonsiTue 0 KpUCTAIIE, KpUCTAIUTMYECKOM U amopdHOM BeriecTBe. CTpoeHue
KpucTaiuioB. IIpocTpaHcTBeHHass pemerka. BakHeWline CBOMCTBA KPUCTAIUIOB
(aHU3O0TPOMHOCTH, OTHOPOAHOCTH, CHIOCOOHOCTh CAaMOOTPAHSATHCS).

Tema 2. Bo3HuKHOBeHHE, POCT U pa3pyllieHHe KPUCTALIOB (2 yac.)

Cnocobbl  00pazoBanus KpucTawioB. dakTopbl 00pa3oBaHMs MHUHEPAJIOB.
[Ipepeoxnaxkaenue u (WiIM) NEPECHINIEHUE pPaCIIaBOB, PAacCTBOPOB WM Ta30B;
npeoOpa3oBaHue TBEPABIX (Pa3, XUMHUUECKUE PEAKITUH, DICKTPOXUMUYECKUE SBICHHUS,
KU3ZHEACATEITLHOCTD OpTraHU3MOB. Turbl 3apOXKICHUS KPUCTAJIJIOB.
KpucrannmmzanmonHas CmocOOHOCTH BEIIECTBA.

Mopenu pocra kpuctamioB. Moaens MOCIOMHOTO poCTa ¢ MO3ULUNA aTOMHO-

MOJICKYJISIPHOT'O COCTOAHHMA  IMOBCPXHOCTH  paCTylICro Kpucrtaluia. MOI[GJII)



HECOBEPIICHHOTO pPOCTa KPHUCTALIOB. JlepeKThl KPUCTAIIUYECKON PEIIeTKH.
CTpyKTYpHO-XMMHUYECKUE HECOBEPIIEHCTBA MUHEPAJIOB.

®dakTopbl, BIAUSIONIME HA OOJIMK KPUCTAJUIOB, U SIBJICHUS, COMPOBOXKIAIOIINE
Kpuctaum3anuio. MIsMeHeHrne cKopocTH pocTa rpaHeil. KoHIleHTpamoHHbIE TOTOKH.
PactBopenue u perenupaius kpuctamioB. CriocoObl BeIpalliMBaHUsI KPUCTAIIIOB.

Paznen 2. I'eomerpuyeckas kpucraiorpadpus (9 uac.)
Tema 1. 3aKoH NOCTOSIHCTBA YIJIOB M TOHHOMETPHUSI KPUCTAJLJIOB (2 Yac.)
3akoH TMOCTOsHCTBA yrioB. 3akoH CreHo-JIoMmoHocoBa-Poma-ne Jlums.
OtpaxarenpHble TOHHOMETPBI. Kpructaimmoxummyeckuit ananus E.C. @egoposa.
Crepeorpaduueckue  npoekiuu. [Ipoekiuu  HampaBieHUW,  MOPOEKIUU
IJIOCKOCTEH, ocel cummerpuu. ['HOmocTepeorpaduyueckue MPOEKIUU TpaHel
kpucrtamioB. Chepuueckue koopauHatel. CeTka Bynbda.

Tema 2. CumMeTpusi KpucTaLion (3 yac.)

CumMeTpusi KpHUCTAUIOB. DJIEMEHThl CUMMETPHUM: LEHTP, IMIIOCKOCTH U OCH
cummMmeTpun. MHBepcuoHHbIe ocu cuMMeTpur. CI0XXKEHUE AJIEMEHTOB CHMMETPHH.
EnuHuuHble W CUMMETPUYHO-pABHBIE HaNpaBJ€HUS B KpHUCTaUIax. Bunubl
CUMMETPUH, KATETOPUH, CHHTOHUM U UX TpU3HAKU. BeiBoA 32-X BUIOB CUMMETPUH.
DOJIEMEHThl CHUMMETPUHU, XapaKTE€pPHbIE [JiI KPHUCTAUIOB Pa3HbIX CUHTOHUM.
OrnpeneneHne CHMMETPUH PEATbHBIX KPUCTAILIOB.

[TpocTeie hopMbI KpUCTALIOB U UX KoMOUHaIuu. [ToHATHE O BBIBOJIE MPOCTHIX
dbopm. IIpocteie popMBI HH3MINMX, CPEAHUX W BBICIICH CHHTOHUN. PasHOBHMAHOCTH
npocThiX (popM. DopMbl pealibHBIX KpUCTALIOB. OrmnpeneneHrue MNpocTeiX (GopMm B
KOMOMHAIHAX.

Tema 3. Yuenue o kpucraiorpaguiecKux cuMBoJax (2 yac.)

KoopaunatHele mmockoctd W ocu. [lapameTrpsl  rpaHeil.  3akoH
paIMOHAILHOCTH MapaMeTpoB (3akoH ["arou, MK 3aKOH IENIBIX YMCE) KaK CICICTBUE
pELIeTYaTOr0 CTPOCHUSI KpUCTAILTIOB. IHIEKChI 1 CUMBOJIBI TPaHEH.

CumBouibl pedep u kpuctamuiorpaguueckux oceil. KoopnuHnatHueie cuctemsl B

KpucTayyiorpaguu U ycTaHOBKa KpUCTAIIOB. Pacronoxkenne KOOpAMHATHBIX OCeil U



IrpaHed B PA3HBIX CHHIOHHUSX. |'€OMeTpHYecKrne KOHCTAHThl KPHUCTAJUIOB DPa3HBIX
CHUHTOHH.

Tema 4. YcioxkHeHHbIe (POPMBI M THIIBI CPACTAHUMH KPUCTAJLIOB (2 Yac.)

YcnoxHeHHble ¢GopMbl KpucTauioB. CKeleTHble KPUCTAUIBI U JICHAPHUTHL.
AHTHCKENETHbIE KpUCTaIUTbl. CKPYYEHHBIE U PACHIEIITIEHHBIE KPUCTAJLIIBI.

Tunel cpacTaHuil KPUCTAIIOB. 3aKOHOMEPHBIE, TPUOIMKEHHO-3aKOHOMEPHbIE
U HE3aKOHOMEDPHBIE CpAaCTaHUA. ABTOIMUTAKCUYECKHE M TETEPOINMUTAKCHUECKUE
cpocTKH. CUHTaKCHYECKHE U TOIIOTAKCHYECKUE BPOCTKH. THIBI JBOMHUKOB. 3aKOHBI
JIBOMHUKOBAHMSI.

Pa3znen 3. Kpucramioxumus (5 yac.)

Tema 1. CTpykTypa KpHcTa/L10B (3 4ac.)

OO1ee npeacTaBiaeHUE O CTPYKType KpucTamioB. CBOICTBA MPOCTPAHCTBEHHBIX
pelmeToK. OJIeMEHTapHble s4Yekd. YeTblpHAAUATh THUIIOB MPOCTPAHCTBEHHBIX
pemierok (pemerku bpass). OCOOEHHOCTH CUMMETPUU MPOCTPAHCTBEHHBIX PEIIETOK.
TpaHCHAUMOHHBIE  DJIEMEHTHI CUMMETPHH. TpaHCHSAUMOHHBIE  PEMIETKHU.
IIpencraBienne O B3aUMOJEWCTBUM BJIEMEHTOB CUMMETPUUA B KPUCTALIMYECKHUX
CTpyKTypax (cnoxkenue mnepeHocoB). demnopoBckue (MPOCTPAHCTBEHHBIE) TPYMIIBI
cumMeTpuu. BeiBoa nipocreitmmx denopoBckux rpymi. Ux pacmmdposka.

CBOIICTBA CTPYKTYPHBIX AJIEMEHTOB KPUCTAIIIOB. TUIIBI XUMHUECKUX CBSA3EH B
MUHEpaiax. ATOMHbIE U WOHHBIE paauycbl. D(P(EKTUBHbIE MOHHBIE paguychl B.
lNonpnmmvunara. KoopamHanmoHHOe 4MCHO. 3HAYEHUs MPEEIOB YCTOWYHUBOCTH H
COOTBETCTBYIOIIMX UM KOOPJAHUHAIIMOHHBIX YHCEIL.

IImoTHeMmas ynakoBkKa 1IapoB. BHAbI IJIOTHEHIIMX YIIAKOBOK B aTOMHBIX
CTPYKTypax. TerpasapuiecKkue U OKTadAPUIECKUE ITyCTOTHI.

Tema 2. Uzomoppusm, noaumopdusm, noJautunusm (2 gac.)

Oco0eHHOCTH XMMHMUYECKOTO cocTaBa MuHepasioB. CoelnHEHUs MOCTOSHHOTO
U 1nepeMeHHoro cocrtaBa. M3omopdusm. Hzomopdubie cmecu u u3zomopdHbe
MuHepanbl. Tunbl uzomopdpusma. [IpuunHbl U yClIOBUS TPOSBICHUS M30MOpdU3Ma.

N30CTpyKTYypHOCTS.



Bunet nmomumopdusma. Ilomumopdubie  mpeBpamieHus, MOIUMOPQHBIE
Moaudukamuu. Tumel moauMop(HBIX MpeBparieHnii. MexaHu3Mbl MOTMMOP(GHBIX
npespamienuii. IlceBmomopdHoe 3amemnenue. Ilyctorensie mceBAOMOPGO3HI.
[Tapamopdo3sr. [Tomurummsm. [TomuTrTIEI B BX BUIBI.

Baok 2 MunepaJsiorus (36 gac.)
Pasznen |. /Inarnocruyeckue cBoiicTBa MuHepaJioB (4 yac.)
Tema 1. O0beKTHI U coep:kaHne MUHepagoruu (2 Jac.)

OOBEKT MHUHEpAJIOTMH. 3HAYEHHWE MHUHEpAJOTuU. 3aJadyd MUHEPaJIOTHHU.
OcHOBHBIC HaIpaBIICHUS HCCJICAOBAaHUNW B MHUHEPAJIOTMU. Tambl Pa3BUTHUS
MUHEpAJIOruu. MuHepaabl U MUHEPaTbHBIC BUIBI.

Tema 2. /InarnocTudyeckue cBoiicTBa MUHepasaoB (2 yac.)

Mop@donornueckue cBoiicTBa MuHepanoB Mopdosorus kpuctamioB. O0IUK U
rabutryc MuHepanoB. Turmbl rabUTycOB JUisl peaibHbIX KPUCTAIOB. THIBI OOJHKA.
[IpuunHBl HMCKaXKEHHS KpUCTAWIOB. Mopdomorus MHUHEpaIbHBIX arperaTos.
MoHoMUHEpalibHbIE W TOJMMHUHEpAIbHBIE CpacTaHus. YCIOBUS UX 00pa3oBaHMS.
Bunmnanu, mnapkeTHass CKyJIbITypa, (QUTYPHl TpPaBICHUS, IITPUXOBKA. THIIBI
IITPUXOBOK.

Onrtuueckue cBoilcTBa MUHEpanoB. [loysipru30BaHHBIA M HEMOJISPU30BAHHBIM
cBeT. M3oTpomnHbie U aHU30TpOIHbIE MUHEpaibl. bieck munepanoB. Bunbl 651eckoB.
ITpo3paunocts MuHepasnoB. [{BeT MuHepanoB. MexaHU3Mbl BOSHUKHOBEHHUSI OKPACKHU
MUHEpaJIoB. Tpu poma okpacok (10 MPOUCXOXKACHUI0) MUHEpaNoB. L[BeT 4epTsl
MHUHEpaNOB. JIroMuHecueHuus. Bunapl MOMUHECUEHUMH. fBIIEHUS auUCHIEpCUU U
MHTEep(PEpEeHIIUU CBETA MPU MPOXOKICHUH €T0 Yepe3 MUHEPAJ.

MexaHndeckne CBOHCTBA MHHEPAJIOB. TBepaocTh MuHepanoB. CrocoObl
onpeneneHus TBepAoctH. CrnaiiHocTh MuHepayioB. Knaccudukanus cnaltHOCTH 1O
CTEIIEHH COBEPIICHCTBA MposiBIeHUS. OTIETbHOCTh M HM3JIOM MHUHEpanoB. THIIbI
u3nomoB. Jlepopmupyemocts MuHepasnoB. Bunsr nedopmanuu.

VY nenbHbId Bec (IJIOTHOCTh) MUHEPAJTIOB. YCJIOBHBIE TPYIIbl MUHEPAJIOB IO

IIJIOTHOCTH. 3J’I€KTpI/I‘-IeCKI/Ie U MAaTrHMTHBIC CBOMCTBa KpUCTaJIJIOB. MI/IHepaIIBI -



OUAJIEKTPUKY, TMPOBOAHUKA W  NOJYOPOBOJHUKH. [Ibe3037€KTpUyYecTBO U
MUPOAJIEKTPUYECTBO.  Ternodu3nueckue  CBOWCTBA M TEPMOXMMHYECKas
yCTOWYMBOCTb MUHEpANOB. [leruaparanus u TepMudecKas qucconuanus. Tumsl BOAbI
B MHUHEpajax.

Metonbl eTanbHBIX MHMHEPAJOTMYECKUX HCCIEHOBAHUM: XUMHYECKHA U
CIIEKTPaJIbHBIM, aTOMHO-3JICOPOLIMOHHBIH, PEHTIE€HOCIIEKTPAJIbHBIN
(MUKpPO30H/IOBBI) M MAacC-CIEKTPOCKONMYECKUA aHamu3. MeToapl H3y4YeHHUs
CTPYKTYpPbl MUHEPAJIOB (pEHTreHorpadus, aNeKTpoHorpadus).

CymHOCTh  MapareHeTHYeCKOro  aHajim3a.  |urnoMop@Hble  MPU3HAKU
MUHEpPAJOB.

Paznen 2. CucremaTudeckasi MuHepasorus (24 yac.)
Tema 1. Knaccuduxanmuu munepaJsion (2 yac.)

Knaccudpukanus MUHEPAJIOB: Teodpacr, ABuIIcHHa, Arpuxoura.
Kinaccudpukanus M. B. JlomonocoBa, B. 1. Cesepruna, . bepuenuyca. /. [I3Ha.
OCHOBHbIE TPHUHIIMIBI COBPEMEHHOM KJIACCHU(PUKALMK MUHEpAIOB. MHHEpaIbHBIMI
BH/JI, MUHEPAJIbHASI Pa3HOBUIHOCTh, MUHEPAJIbHBIN HHIUBU/L.

Tema 2. MuHepaJiorusi CAMOPOJIHBIX 3JIeMEHTOB (2 4yac.)

OO1as XxapakTepuCTUKa THIIa CAMOPOJHBIX 3JEMEHTOB. UNCI0 MUHEPATBHBIX
BUJIOB M MX pacHpocTpaHeHHOCTh. Kiacc caMoOpoJHBIX METalIoB: MeIb, cepedpo,
30J10TO, miatuHa. Kpucramnoxumus, kinaccupukanus. Mopdosorus u puanyeckue
CBOMCTBA CaMOpPOJHBIX METAIJIOB, OCOOCHHOCTH MX JHWAarHOCTUKH, TEHE3HC.
IIpakTHueckoe 3HauYEeHUE.

Knacc CaMOPOIHBIX HEMETaJIIOB: anmas, rpadur, cepa.
Kpucramnoxumuyeckue 0COOEHHOCTH CaMOPOJHBIX HEMETAJUIOB, 1754
KpuctauioMopdosiorusi, (U3MYECKUe CBOWCTBA, JAMArHOCTUKA, MPAKTHYECKOE
HCIIOJIb30BaHUE.

Tema 3. MuHepaiorusi CEPHUCTBHIX COeIMHEHUI U UX aHAJIOroB (4 4ac.)



OOmrasi xapakTEepUCTHKA MHUHEPAIOB. XUMHUYECKHE © MOPQOIOTHUECKHE
0COOEHHOCTH coequHeHul. @dusznyeckue CBOWCTBA. YCJIOBUS 0O0pa3oBaHusA U
HaXO0XJICHUS B IPUPOJIE.

Kmacc cobctBeHHO CcynbpumaoB ©W WX  aHAIOroB. MuUHEpambl C
KOOPJIMHAIIMOHHOW CTPYKTYpPOM: XaldbKO3WH, MUPPOTHH, MEHTIAHAMUT, C(aJepur,
TaJICHUT, OOPHUT, XaJIbKONMUPUT, CTAaHHWUH, HUKEIMH. MMHHEpanabl C IENOYeyHOU
CTPYKTYpOil: KMHOBapb, aHTUMOHUT. Kiacc mepcynbhuaos (aucynb(umoB): MUpHT,
MapKasuT, apceHonuput. Knacc cynbdoconeir. Munepasnsl ¢ OCTpOBHOM CTPYKTYpPOH:
Oyieksble pyAbl (TETpa’ApUT, TEHHAHTHUT), NPYCTUT, HUPAPTHPUT. MuHepaibl ¢
LEMOYEYHON CTPYKTYpOil: JOKEMCOHUT, OynaHxkepuT. Telmypuapl, CEJIECHHIbI,
AHTUMOHMUIBI.

Tema 4. MuHepasorusi OKCHI0B M THAPOKCHAOB (4 yac.)

OOmiasi xapakTepuUCTHMKa MUHEpPAJOB Kjlacca OKCUJOB M THUIPOKCHUIOB.
XVWMHYECKMI  COCTaB M CTPYKTYpbl  OKCHJOB M  THAPOOKCUIOB,  HX
KpucTajuioxumuueckass kinaccudukanus. Kpucramiomopdosorus u  dusnueckue
CBOMCTBa OKCUJOB U THIPOKCHAOB B CBSA3U C COCTABOM, CTPYKTYPOU M T'€HE3HCOM.
JlnarHocTuka OKCHIOB U THAPOOKCUAOB. ['€He31c 1 MpakTHYECKOe UCTI0JIb30BAHUE.

KooprHannoHHbIE OKCHJIBI: KYNIPUT, YPAaHUHUT, KOPYHJI, TEMATHUT, WIbMEHUT,
LIIUHENb, XPOMHUT, MAarHeTuT. llemodeuHble OKCUABL: PYTHJ, KaCCUTEPHT,
MUPOJIIOBUT, KOJIyMOUT, TaHTaUT. KapkacHble OKCUABI: KBApILI, TUPOXJIIOP.

[lermoyeuHnble THUAPOKCUABL:  AMACHOp, TeTUT, ncwioMenad. Crouctele
TUIPOKCHUIBI: OPYCHT.

Tema 5. MuHepaJiorusi raJIOMJIHbIX coeIHHEeHUI (2 Jac.)

Oo6mas xapaktepuctuka. Knaccudukarus. Kmnace dropunos: ¢uroopur. Kiace
XJIOPUJIOB: TajuT, CWIbBUH. CXOACTBO M OTJIMYME MHUHEPAJIOB JBYX KJIacCOB.
Kpucranmnomopdosnoruss u ¢usnueckue CBOWCTBAa TaJOT€HUIOB, HX CBA3b CO
CTPYKTYpPOU U COCTAaBOM. [ €HEe3uC M MPaKTUYECKOE 3HAUYCHUE.

Tema 6. Munepanorus cuiiukaTos (6 yac.)



CoBpeMeHHbIE TPEACTaBIEHUS O CTPYKType cuiukaroB. Krnaccudukarus
CUJIMKATOB. 3aBUCUMOCTh (PU3WYECKHX CBOWCTB CHUJIMKATOB OT HMX CTPYKTYPHBIX
0COOEHHOCTEN U XUMHUYECKOT'O COCTaBa.

[Tonknacc 1. Cunamkatel € H30JUPOBAHHBIMA  KPEMHEKHCIOPOJAHBIMU
TeTpa’apaMu (OCTpOBHBIE OpTOCHJIMKaThl). I[IpocThie OpPTOCHIMKATBI: OJIMBUH,
rpaHatbl (MO, aldbMaHIWH, CIECCApTHH, YBApOBUT, AaHAPAIUT, TPOCCYISp),
UpPKOH, (peHakuT. OpTOCUINKATHI C JOOABOUYHBIMH aHMOHAMU: TUCTEH, aHIaTy3HT,
CUWJUIMMAHUT, TOoMa3, cheH, CTaBPOJIUT.

[logxkmacc 2. CwimkaTtel €O  CABOCHHBIMH  KPEMHEKHCIOPOIAHBIMHU
TEeTpaj’ApaMu: DSIUAO0T, KaJlaMHUH, acTPO(PHIIUT, OPTUT, BE3yBUAH, WIbBAUT.
Cunmukatsl C KOJIBLIEBBIMHM paJKajiaMu (OCTPOBHBIE METa- M JUMETACHUIIMKATHI);
METaCUIIMKaThl 0e3 J00aBOYHBIX AHWOHOB: OEpUIUI, KOPAUEPHUT,; METACUIMKATHI C
100aBOYHBIMH AHHOHAMU: BJIUATUT, TYPMAJIHH.

[Togxnacc 3. CuIMKaThl C HEMPEPBIBHBIMU LETIOYKAMU KPEMHEKHUCIOPOIHBIX
TeTpadipoB (1IEMOYEHYHbIE MeTa- U JUMeTacuiaukarhl). CUIMKAThl C OJWHAPHBIMU
nenovykaMu. IIUpOKCeHBI: SHCTATUT, TUIEPCTEH, AHWOICUI, TeIEeHOEpPTuT, aBTuT,
arupuH, cnogyMeH. [IMpoKCeHONUIbI: BOJUTACTOHUT, POAOHUT. CUIIMKATHI C JBOWHBIMU
nenovykaMu (JeHtamu). AMQuOOIb: aHTOPWILIUT, TPEMOJIUT, aKTUHOJUT, POTOBas
oOMaHka, ap(pBeeCOHUT.

[Togkmacc 4. CuiMkaThl C HENPEPHIBHBIMU CJIOSMHU KPEMHEKUCIOPOIHBIX
TETPa’pOB (CJIOUCTBIC JIMMETACUIMKATHI): KAOJUHUT, CEPIEHTUH, PEBIUHCKUU
TallbK, MUPOOUWIIUT, QJIOronuT, OUOTUT, MYCKOBUT, JICMUAOJUT, MOHTMOPHUIIJIOHUT,
XJIOPUTHI, XJIOPUTOU]I, MAPTaAPUT.

[Togknacc 5. Cunukatbel ¢ TPEXMEPHBIMU KapKacaMU KPEMHEKHCIOPOIHBIX
TETpadIpoB (KapKacHble CUIMKAThI). CeMEUCTBO MOJEBBIX IMIMATOB (IUIarKOKJIA3bl,
CaHUMH, OPTOKIJIa3, MUKPOKIHH). CeMeicTBO (enpammnaTonaoB (HedenuH, JSHIuT,
MOJUTYLUT, CKAaloOJUT, CONAJUT, Ja3ypuT, KaHKpUHUT). CeMEeWCTBO IICOJIUTOB
(1ra6as3uT, JECMUH, aHAJIBIIUM ).

Tema 6. OcranbHbIe KIACChl KHCJIOPOAHBIX coeuHeHui (4 yac.)



Knacc wnutparoB. HarpueBas cenutpa. Kiacc kapbonatoB. OO6mas
XapakTepucTHKa Kiacca. KapOoHaTsl HOpMallbHbIE: KaJIBLIUT, MArHE3WUT, CHIEPUT,
POJOXPO3UT, CMHUTCOHMT, JIOJIOMHUT, aparoHMT, LepyccuT. KapOoHaThl OCHOBHBIE;
ManaxuT, azyput. Kmacc BombdpamaToB, monubmatoB. OOmas XapaKTepUCTHKA
Kjgacca. MuHepanbl OCTPOBHBIE: UIEENUT, IOBEIUT. MUHEpalbl LENOYEYHOIO
cTpoenust; Bonbppamut. Kiacc cynbdaroB. OOmias xapakrepuctuka. MuHepassl
npocTeie: OapuT, LEIECTUH, aHrMApPUT. MUHepansl BOAHBIEC: THUIC. MuHepaibl ¢
100aBOYHBIMHM aHHMOHAMU: SIpO3UT, altyHUT. Kiacc ¢pocdaToB, apceHaTOB, BAHAJaTOB.
MonanuT, anaTuT, 3pUTPUH, aHHAOEPTUT, CKOPOJIUT, OMPIO3a, I'P. YPAHOBBIX CIIOOK.
Kiacc 6opaToB: qHOABUTHUT, alliapuT, rupodopauut. Kiacc XxpoMaToB: KPOKOUT

Pasznen 3. 'eHeTuueckasi Mmunepasorus (8 yac.)
Tema 1. TI'eHerMuyeckMe THIIBI JHAOTCHHBLIX MHMHEPAI000Pa3yIOLIMX
npoueccos (4 yac.)

VYcnoBus v ciocodbl 00pa30BaHUs MUHEPAJIOB ITPU MarMaTUuyecKoM IpoILecce.
['maBHble (akTOopsl MHUHEpaooOpa3zoBaHud. Marmartuueckas audQepeHuranms.
MuHepasnbHble aCCOLMALUU.

[lermaTuToBhlid mpouecc. Krnaccudpukanus nermatutoB. TunomopdHbie
0COOEHHOCTH TJIaBHBIX MUHEPAIOB. TUoMop(pu3M MUHEPATIOB.

KOHTaKkTOBO-METaCOMaTHYECKUE IPOLIECCHl U UX MUHEPAIBbHBIE aCCOLUALUU.
OO0pa3zoBaHue ckapHOB. MUHeEpalbl KalIbIIMEBbIX 1 MarHE3UAJIbHBIX CKAPHOB.

I'mpporepmanbhblii npouecc. MICTOUHMKM TUAPOTEPM M NPUYMHA JIBUKCHUS
ruapotepMm. Knaccudukauuss ruaporepMaibHbIX — 00pazoBaHuil.  AccolMaiuu
MUHEPAJIOB B PYAHBIX JKHUJIAX.

Metamopduueckue nmporiecchl. [ 1aBHbIe MPUYNHBI U (DaKTOPBI MeTamMopdu3ma.
Bunbsl metamopduzma. TunomopdHbie MUHEpaAIbHbIE ACCOLMAIIMN U MUHEPAIBI.

Tema 2. T'eHermuyeckme THIBI 3K30T€HHBIX MHHEPAI000pa3yrOIIMX
npoieccoB (4 gac.)

Kopsl BeiBeTpuBaHus. Tumbl KOp BBIBETpPUBAaHUSA. 30Hbl OKHUCIICHUS.

XapakTepHble MUHEPAJIbHBIE aCCOIUAIIMH U TUTOMOP(HBIE TPU3HAKH. .



['eHe3nc U reHeTHyecKue MpU3HAKW MHUHEPAJIOB B OCAJOYHBIX 00pa30BaHUSX.
['maBHBIE PakTOPBI MUHEPATIOOOPA30BaHUS TP OCATOYHOM IIporiecce. MuHepaabHbIe

accouanuu 110 yCIOBHUAM 06p8,30BaHI/I$I. TI/IHOMOP(I)HI)IG acconnany MHUHCPAJIOB.

Il. CTPYKTYPA U COAEPXKAHUE MMPAKTUUYECKOMN YACTHU KYPCA

JlabGopaTopHblie pabOThl HAIIPaBJIEHBI HA 3aKPEIUICHUE TEOPETUUECKUX 3HAHUHN U
OpUOOpPETeHUs] HAaBBIKOB TMPAKTUYECKOM paboThl C KpHUCTAIaMH, OBJIAJCHUE
pUeMaMy TI'PAMOTHOTO ONMCAHUS BHEIIHEW (POpPMBI M BHYTPEHHErO (aTOMHOTIO)
CTPOCHHS  KPUCTAUIOB,  MAaKPOCKONMYECKOW  JMArHOCTUKA  MHUHEPAIOB U
KBATH(UITUPOBAHHOTO OMMHMCAHUSI OTJCIBHBIX MUHEPAJIOB B PA3TUYHBIX TCHETHUCCKUX
accoluaIusX.

IpakTuueckue 3ausitusi. Kpucramnorpagus (36 yac.)
3ansrue 1. [loHsaTHE 0 KPUCTAJIE M KPUCTAJIMYECKOM BelecTBe (6 yac.)

1. CtpykTypa (CTpoeHne) KPUCTAINIMYECKOTO BEIIEeCTBA.

2. CBOICTBA KPUCTAIUTHYECKUX BEIIECTB.

3. BO3HUKHOBEHHE, POCT U pa3pylIEHUE KPUCTAILIOB.

Bansitne 2. Crepeorpadpuueckue mnpoexkuum (6 yac.). (MHTepaKkTHBHOE
od0y4eHue — 6 yac.)

1. 3aKoH MOCTOSIHCTBA YTJIOB.

2. IlocTpoenue crepeorpauyecKux NpOEKIHii

3. Cdhepuueckue KOOPAUHATHI.

4. ITpesenranusi. KpuctammoxuMuyecKuil aHaus.

3ansaTue 3. CumMeTpus Kpuctaswion (6 uac.).

1. DeMeHThl CUMMETPHUH KPUCTAILIOB: IIEHTP, MIIOCKOCTH U OCH CUMMETPHH.

2. Onpenenennie GopMyII JIEMEHTOB KPUCTAIIA HA PEATbHBIX KPUCTAIIIaX.

3. Juckyccus: ocM CHUMMETPUU TMATOTO W BBIIIE IIECTOTO MOPSIKOB.
(MaTepakTrBHOE 00ydYeHue - 6 4acoB)

3ansitue 4. IlpocTbie opMBbI KPUCTAIOB U X KoMOonHanuu (6 gac.)

1. IIpocThie OpMBbI HU3MINUX, CPEAHUX U BBICIIICH CUHTOHHIA.



qac.)

2. KomOunammu mpocTeix Gopm.

3. Onpenenenne TpoCThIX GOpM B KOMOUHAIUSX.

3ansTue 5. Yuenune o kpucramiorpagudecknx cumpoJiax (6 yac.)
1. [TapameTpsl rpaneil. 3aKOH PALIMOHAIBHOCTH apaMETPOB

2. CuMBOJIBI pedep U KpUCTAIIIOTPAPUUECKHUX OCEH.

3. 'eoMeTpuyecKkre KOHCTAaHTbI KPUCTAJIJIOB Pa3HbIX CUHIOHU.

3ansaTue 6. Yciao:kHeHHble ()OPMBI M THUINBI CPACTAHUI KpUCTALIOB (6

1. CkeneTrHble KPUCTAIUIBI U ACHAPUTHI.
2. Tunsl cpacTaHU KPUCTAILIOB.

3. Tune! 1BOMHUKOB.

Jla6opaTopHuble 3ansitusi. Munepagorus (36 gac.)
JlaGopaTopHnasi padora 1. /Inarnoctuyeckue cBoiicTBa MruHepaJioB (4 yac.)
1. Onpenenenrie MUHEPAJIOB U MUHEPAIIbHBIX BUJIOB.

2. Onpenenenrie MOPGHOIOTHIECKUX CBOMCTB MUHEPAJIOB.

3. Onpenenenne ONTHYECKUX CBOMCTB MUHEPAJIOB.

4. OnpeneneHne MEXaHUYECKUX CBOMCTB MUHEPAJIOB.

JlabopaTtopHnasi padora 2. Knaccudukanus MmuHepaJion. (2 yac.)

1. Knmaccudukauuu MUHEpasoB.

2. MunepanbHas pa3HOBUIHOCTh, MUHEPAJIbHBIA UHIUBUI.

JlaGopaTopHnasi padora 3. MuHepaJiorusi CaMOPO/HBIX 3J1eMeHTOB (4 yac.)
I. IIpocMOTp »STalOHHBIX KOJUIEKIMA MHHEPATIOB Kilacca CaMOPOIHBIX
METAJJIOB U HEMETAJLIOB.

2. Oco0EeHHOCTH UX JUArHOCTHKH.

3. OnpenesieHue TPyNIbl MUHEPAJIOB.

JlaGoparopuasi padora 4. MuHepajaorusi CEpPHUCTBIX COeJUHEHMHA WU HX

aHayoros (4 gac.)



1. IIpocmMOTp STalOHHBIX KOJUIEKIMIA MHHEpAJIOB KJacca CEPHUCTBIX

COCJIMHEHUN U UX AHAJIOTOB.

2. Oco0eHHOCTH X JUArHOCTHKH.

3. Onpenenenrie rpynnbl MUHEPAJIOB.

JlaGopaTopHasi padora 5. MuHepaJjiorusi OKCHJA0B ¥ THAPOKCHI0B (4 vac.)

1. IIpocMOTp OTaJOHHBIX KOJUIEKIIMA MHUHEpAJOB KJlacca OKCHUAOB H

TUIPOKCHUIOB.

2. OcOOEHHOCTH UX JUATHOCTHKHU.

3. Onpenenenue rpynmnbl MUHEPAJIOB.

JlabopaTtopHasi pa6oTa 6. MuHepaJorusi raJIOMIHbIX COeUHeHUii (2 yac.)

1. IIpocMOTp STAJIOHHBIX KOJUIEKIIMM MHUHEpPAJIOB Kjacca TaJOUAHBIX

COCIMHECHUM.

2. OCOOEHHOCTH UX JUATHOCTUKH.

3. Onpenenenrie rpynnbl MUHEPAIOB.

Jlaboparopuass padora 7. Musepajaorusi OCTPOBHBIX M KaPKAaCHBIX
CHJIMKATOB (4 yac.)

1. IIpocMOTp ATaJIOHHBIX KOJUJIEKIIM MHHEpAJOB II/KJacca OCTPOBHBIX W

KApKaCHBIX CHJIMKATOB.

2. OCOOEHHOCTH UX JUArHOCTHKH.

3. Onpenenenue rpymnmnbl MUHEPAJIOB.

JlaGopaTtopnasi paGora 8. MuHepajorusi HeNOYEYHbIX M CJIOUCTBIX
cHJIMKATOB (4 yac.)

1. IIpocMOTp ATajJOHHBIX KOJUICKIIMM MHUHEPAJIOB TI/KJIacca IEMOYEYHBIX U

CJIOMCTBIX CUIIUKATOB.

2. Oco0EeHHOCTH UX JUArHOCTHUKH.

3. Onpenenenrie rpynnbl MUHEPAJIOB.

Jlabopatopnass padora 9. MuHepanorusi KapOOHaToB, CyJb(aTOB,

docdartos, BoabppamaToB (4 yac.)



1. TlpocMOTp STalOHHBIX KOJUICKIIMM MHUHEPAJOB II/Kjacca KapOOHATOB,

cynbdaros, pocharos, BoashpamaTos.

2. Oco0eHHOCTH X JUArHOCTHKH.

3. Onpezenenue rpymibl MUHEPAIOB.

JlaGopaTtopnasi pa6ora 10. I'eHeTMyecKHe THIBI 3JHAOTEHHBLIX U
MHHEPAJI000pa3yomux npomeccon (2 yac.)

1. MarmaTuyeckre, CKapHOBBIE, THAPOTEPMAJbHbIE, TIErMAaTUTOBBIE U

MeTaMOPPUIECKUE MECTOPOKICHHUS.

2. MunepanbpHbI€ aCCOMALNA MECTOPOKICHUN.

JlaGopaTtopnass pabdora 11. T'eHeTMuyeckMe THINBI JIK30T€HHBIX
MHHEPAJI000pa3y0IINUX Npoueccos (2 yac.)

1. OcaouHble MECTOPOKACHUSA U 30HBI OKUCIICHUS.

2. MI/IHepaJII)HBIe acconranumn MGCTOpO)K,Z[eHI/IfI.

I1l.  YYEBHO-METOAMYECKOE OBECIHIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIIUXCA

Y4eOHO-MeTOIMUeCKOe 00ECIIEUeHHE CaMOCTOSITEIFHOM pabOThl 00YyJarOITUXCS

o aucnuruinHe «Kpucrammorpadgus u MuHEpamorus» mnpeacrabieHo B [Ipumoxenun
1 1 BKIJIIOYAET B ceOs:

IIaH-TpaUK BBITIOJIHCHHUS CaMOCTOSTEIBHOW pabOThl MO JUCIHUILUIMHE, B TOM
YHCIIe MPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJIHCHHE 110 KaXKIOMY 3aJIaHHI0;

XapaKTEPUCTHKA 3aJaHUN JJII CaMOCTOSTCIBHOW paboOThl 00yYaromuxcs |
METOJINYSCKUE PEKOMEH IAIMH 110 X BBIITOJIHEHHUIO;

TpeOOBaHMS K TIPEACTABICHUIO U OPOPMIICHUIO PE3YIIHTATOB CAMOCTOSTEIBLHOM

paboTHI;

KPUTEPHUH OLIEHKH BBIMOJHEHUSI CAMOCTOATENbHON paOOTHI.

IV. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

OHCHKa YCIIEBAEMOCTHU 6aKaJ'IaBpOB OCYHICCTBJIACTCH 110 PE3yJIbTaTaM:

-YCTHOTO OIIpOCa IIPH CAa4Y€ BLIMMOJIHCHHBIX WHANBUAYAJIbHbIX BaﬂaHHﬁ;



-BBIINIOJIHCHHBIX TCCTOBBIX BaHaHHﬁ;

- BBIIIOJTHCHHBIX KOHTPOJIbHBIX pa60T;

-BO BpPCMsA 3K3aMCHa

. 9K3aM€HaIII/IOHHBIe OMJIETHI BKJIIOYAIOT 2 TCOPCTUUCCKUX

BOITpOCA.
Bbaok 1. Kpucramnorpadgust
Ne KonTponupyemsie Koap! u aTanst OneHouHbIe CpeacTBa
T1/T1 pasmeisl / TEMBI dhopMHupOBaHUS TeKymmit TpOMEsKyTouHAS
JUCLUTITAHBI KOMIIETeHIN I KOHTPOIH aTTecTamms

1 Kpucrannmueckoe I1K-1 3HaeT YO-1. Bomnpocsr k

COCTOSIHHE BEILIECTBA yMeeT CobGecemoBanue. ZK?.aMeHy Nel-Ne
BJaJeeT I1P-1
(Tect Ne 1)

2 MeTtoabl [IK-1 3HaeT YO-1. Bormpocs! k
MPOEKTHPOBAHUS yMeeT CobecenoBanune | sx3ameHy No5-No
KpHUCTAIIOB 8

BJaJeeT I1P-2.
KountponbpHas
pabora 1
3 Cummertpus IK-1 3HaeT YO-1. Bompocsr k
KpUCTAJUIOB CobOecenoBanue | sx3ameHy Ne9-Ne
yMeer I1P-1 16
(Tect Ne 2).
BIIAJIEET I1P-2.
KontponbHas
pabota 2

4 [pocteie hopmb I1K-4 3HAET YO-1. Bormpocs! k
KpUCTAJUIOB U CobecenoBanue | sx3ameHy Nol7-Ne
KOMOMHAIMHU POCTHIX yMEET IMP-1 (Tect Ne | 27
bopm. PeanbHbie 3).

KpHUCTAJLITbI BJIasieeT I1pP-2.
KonTponbhas
pabora 3

5 Crpykrypa I1K-4 3HaeT YO-1 Bompocsr k
KPUCTAJJIOB. YYeHHUE O Cobecenopanue | sx3ameHy No28-Ne
KpucTaJuiorpaduIecKu yMeeT I1P-2. 34
X CHMBOIIax BIIJICET KontponbHas

pabora 4
6 OcHOBBI I1K-4 3HaeT YO-1 Bompocsr k
KpUCTAJUIOXUMHHU CobecenoBanue | sx3ameHy Ne35-Ne
yMeeT ITP-1 (Tect Ne | 44
BJIaJieeT 4).
Baok 2. MunepaJjiorus
‘ No | Kontponupyemsie | Koppr u sTamnst | OLieHOYHBIE CPENICTBA




n/m pasneisl / TeMbl (dopmupoBaHus TEKYIINH MPOMEXKYTOYHAS
JMCUHUILTAHBI KOMIIETCHIINT KOHTPOJIb aTTecTarys
1 Juarnoctuyeckue IK-1 3HaeT YO-1 Bompocsr k
CBOWCTBa MUHEPAJIOB CobecenoBanne | sx3amenyNel-Ne
yMeer I1P-1 17
BladceT (Tect Ne 1)
Ip-2.
KonTponbHas
pabora 1

2 XUMUYECKUI [1K-4 3HaeT YO-1 Bompocsr k
COCTaB, CTPYKTYpa, CobecenoBanne | skx3ameny Nel8-Ne
(OpMBI BBIZICIICHUS, yMeer I1P-1 20
¢buznyeckue (Tect Ne 2)

CBOJMCTBa, BJIAJICET I1P-2.

T€HETUYECKHE Kontponbnas
pabora 2

MIPU3HAKU

CaMOPOJIHBIX

3JIEMEHTOB,

CyIb(UIOB U UX

aHaJIOrOB.

3 | XuMuyeckui I1K-4 3HaeT YO-1 Bompockr k
COCTaB, CTPYKTYpa, CobecenoBanue | sx3ameHy No21-Ne
(GbOpMBI BBIJCIICHHS, ymeer I1P-1 24
¢busnueckue (Tect Ne 3)

CBOICTBA, BIIAJICET I1P-2.

TeHETUYECKHE Kontponbnas
pabora 3

MPU3HAKU OKCHJIOB,

TUAPOKCUIOB U

rajou0B

4 | Xumuueckui [K-4 3HaeT VO-1 Bomnpocsl k
COCTaB, CTPYKTYpa, CobecenoBanue | sx3ameHy No25-Ne
(bOpMBI BBIJICIICHHUS, ymeer I1P-1 35
(buznveckue (Tect Ne 4,5)

CBOICTBa, BJIJICET I1P-2.

FeHEeTUYEeCKHue KontponbHas
pabora 4,5

MPU3HAKU

CUJIMKATOB.

S | XuMuueckuit [K-4 3HaeT VO-1 Bomnpocsl k
COCTaB, CTPYKTYpA, CoOecenoBanue | ak3ameHy Ne36-Ne
(hopMBbI BBIZIETIEHUS, yMmeer ITP-1 42
¢buznueckue (Tect \e 6)

CBOICTBA, BIIAZEET TIP-2.

reHETUYECKHE KontponbsHas
o pabora 6

MPU3HAKU COJIEN

KHUCJIOPOIHBIX

KHUCJIOT.

6 I'enernueckas [1K-4 3HaeT YO-1 Bompocsr k
MUHEPaIOrust CobecenoBanne | sk3ameny Ne43-No

yMeeT KonTponbHas 51
pab6ora 7

BJIAJIEET




TunoBbple KOHTPOJIBHBIE 3aJaHUSI, METOAUYECKUE MATEpPUAIbI, ONPENEISIOIINE
IpOLEyphl OLIEHUBAHUS 3HAHUM, YMEHUN U HaBBIKOB U (MJIM) OMBITA ACSATEIbHOCTH,
a TaKKe KPUTEPUM M TOKa3aTeld, HEoOXOJUMbIEe JJIsl OLICHKH 3HAaHWN, yMEHU,
HaBBIKOB M XapaKTEpHU3YIOIIME ATanbl (OPMHPOBAHMA KOMIIETEHLIMH B IpPOLECCE

OCBOCHHMSI 00pa30BaTEIbHON MPOTrpaMMBl, NpecTaBieHbl B [Ipunoxennn 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTeparypa
1. berextun A.I'. Kypc munepanoruu: yaebHoe mocobue: moj; Hay4yH. pej.

b.U. Tluporosa u b.B. lllkypckoro. 3-e u3a., ucnp. u gom. MockBa : YHHBEPCUTET,
[2014]. — 735 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFUPexxum  moctyma:
HB IBOY - 4 5ks.

2. boumapes B.Il. OcHoBe MuHEpajsoruu € Kpuctasiorpadpuu c
aneMeHTamu netporpadun: Yuednoe nocodue / B.I1. bongapes. - M.: ®opym: HUILL
HNH®DPA-M, 2015. - 280 c¢. URL:http://znanium.com/bookread2.php?book=497868
Pexxum noctymna: Hb JIBOY - 2 3k3.

3. bynax A.I'. MuHepasiorusi: y4eOHUK A CTyHd. YUYPEXKICHUU BBICII.
npod. ob6pazoB /. — M.: Hsznmar. uentp «Akagemus», 2011. — 288 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668411&theme=FEFU Pexum nocryma:
HB IBOY - 2 5ks.

4, Kemkuna P.A. Munepanorua. YMKJ/I. Bmagusoctok. JIBI'TY. 2008.
310 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:383314&theme=FEFU. Pexum
noctyna: Hb JIBOY - 64 sks.

S. Mumotun A. I'. I'eonorus : yueOHuk 1151 6akanaspoB / A. I'. Mumotun
; MockoBckull ToCcyaapCTBEHHBIM OTKPBITHIM yHUBEepcuTeT. M.: FOpaiit, 2014. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU 543 c. Pexum
noctyna: Hb JIBOY - 5 3ks3.



http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFU
http://znanium.com/catalog.php?item=goextsearch&title=%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F#none
http://znanium.com/bookread2.php?book=497868
http://lib.dvfu.ru:8080/lib/item?id=chamo:668411&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:383314&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU

6. Eropos-Tucmenko, 0. K. Kpucramnorpadus u KpuUCTasIOXUMUS:
yuebnuk / 10. K. Eropos-Tucmenko .- 2-e u3za. - M. : Yuusepcurer , 2010. - 587 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:293319&theme=FEFU Pexum npoctyma:
HB IB®YVY - 3 aks.

7. bparuna B. W. Kpucramnorpadus, muHepagorus ©u oOorameHue
MOJIE3HBIX UCKOMAEMBIX [DNeKTpoHHBIN pecypc] : yueb. mocodue / B. U. bparuna. -
Kpacuosipck: Cub. dpenep. yu-t, 2012. - 152 ¢. - ISBN 978-5-7638-2647-0.

URL.: http://znanium.com/bookread.php?book=492236 Pexum noctyna: Hb IBOY -

2 9K3.

8. Anuknna B. WM. OchHoBbl  kpuctamiorpapuu U J1€PEKTHI
KPUCTAJJIMYECKOTr0 cTpoeHus [DnekTpoHHbld pecypc]: [lpaktukym / B. Y. Anukuna,
A. C. Canaposa. - Kpacnosipck : Cu6b. denep. yu-t, 2011. - 148 c. - ISBN 978-5-
7638-2195-6. URL: http://znanium.com/bookread2.php?book=441367

JlonoJIHMTEIbHASA JJUTEpaTypa
(nevammovie u snexmporHbie uz0aHUs)

1. JlobpoBonbckuii B.B. TI'eonmorus : muHepayiorusi, TuHAMUYECKas T'€OJIOTHUS,
nerporpadus : yaeOHuk st By3oB / B. B. JloO6poBonbckuii. M. : Brnagoc, 2004. 319
C. Pexxum J0CTyTa: Hb JIBOY — 30 IK3. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594&theme=FEFU

2. Eropos-Tucmenko 1O. K., JIutBunckas I'. [1. Teopust cummeTpun KpUCTaIoB.

http://students.web.ru/db/msqg.htmI?mid=1163834&uri=index.htm

3. Epmonos B. A., Jlapuues JI. H., Moceiikun B. B. I'eonmorus. Yacts 1. OcHOBBI
reosioruu : YueOuuk s BY3os. - M.: MI'Y, I'opHast kaura. 2004. — 598 c. Pexum
nocryma: URL:  http:/lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU
Pexxum nocryna: Hb IBOY - 13 »k3.

HopMaTHBHO-NIpaBOBbIe MaTEePHAJIbI
1. TOCT 32723 — 2014. OnpexaeneHue MuUHEpaIoro-nerporpapuieckoro
cocraBa. MockBa Cranmaptudadopm 2014. Pexxum gocryma: http://www.euro-
test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf


http://lib.dvfu.ru:8080/lib/item?id=chamo:293319&theme=FEFU/
http://znanium.com/bookread.php?book=492236
http://znanium.com/bookread2.php?book=441367
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594&theme=FEFU
http://students.web.ru/db/msg.html?mid=1163834&uri=index.htm
http://lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU
http://www.euro-test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf
http://www.euro-test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOMN ceTH
«AHTepHET»
1. I'ymepora H.B., Yaonos B.II. I'eonorus: Yue6Hoe mocobue. - Tomck: U3a-Bo

TITY, 2010. - 135 C. Pexxum JIoCTymna:
http://window.edu.ru/resource/745/74745/files/posobie-gumerova.pdf

2. Kpucraminorpadguueckasi U KpuctajuloxuMudeckas baza TaHHBIX 11 MUHEPAJIOB U
UX CTPYKTYPHBIX aHanoroB MHctutyTa skcrepuMenTanbHo Munepanoruu PAH -

http://database.iem.ac.ru/mincryst

3. HeodwunmanbHsrii cepBep re0JIOTUYECKOTO (dakynbTeTa MI'Y

http://window.edu.ru/resource/795/4795

4, MI/IHepaHOFI/ILIeCKaﬂ 0aza JaHHBIX OJHa H3 HanOoJIee IIOJIHBIX 0a3 JaHHBIX IIO

MUHepayiaM B HHTepHeTe. - http://www.mindat.org/

5. http://klopotow.narod.ru/mineral/gallery/sulfid/galen 4.htm

6. Poccuiickas HaunoHainbpHasg oOnbiauoreka Www.nlr.ru

Hayunbie nepuognueckue u3aanus:
I'eoqnnamuka u TEKTOHO(PU3HKA. Pexxum JIOCTYTIA:

https://e.mail.ru/compose/14506885980000000291/drafts/
I'eonorus u pazsenka.

['eonorus u reodusuka.

['eomorus pyIHBIX MECTOPOXKICHUM.

I'eoTexTOHMKA.

Jokinansl AkanemMun HayK.

3anucku Becepoccriickoro MUHEpaJIOrH4ecKoro o0IecTBa.
N3Bectusa By3os. ['eosiorus u pa3senka.

OteuecTBEHHAS I'€OJIOTHS,

Pa3Benka u oxpana Heap

Ilepeyenb MHGPOPMALUOHHBIX TEXHOJIOT UM
H IPOrpaMMHOI0 odecredeHust

Bugeocucrema g IEMOHCTpalMd  CIIAWIOB C TMOMOIIBID IMPOrPAMMHOIO
npuitoxxenns: Microsoft Power Point.

NupopmalinoHHbIE CIPABOYHBIE CHCTEMBI, BO3MOXXHOCTH KOTOPBIX CTYICHTHI
MOTYT CBOOOJTHO MCIIOJIb30BATh:!

Hayunas snekrponnas 6ubnuoreka http://elibrary.ru/defaultx.asp;



http://window.edu.ru/resource/745/74745/files/posobie-gumerova.pdf
http://database.iem.ac.ru/mincryst
http://window.edu.ru/resource/795/4795
http://www.mindat.org/
http://klopotow.narod.ru/mineral/gallery/sulfid/galen_4.htm
http://www.nlr.ru/
https://e.mail.ru/compose/14506885980000000291/drafts/
http://elibrary.ru/defaultx.asp

DOnekTpoHHO-OMOMmoTeyHass cucrema Znanium.com HUI[ "MHOPA-M"
http://znanium.com/

OnexktponHass OuOmuoreka "Koncynbrant crymenta' KOHCVYJIBTAHT
CTYAEHTA - snexkTpoHHas OubiaroTeka TEXHUYECKOro By3a. JlocTymnHbie pyOpUKH -

"MemuuuHa.  3apaBooxpanenue';  "MammHocTpoeHnue";  "ApXUTEKTypa U
crpoutenbeTBo hitp://www.studentlibrary.ru/

®DJIEKTPOHHO - OMOIMOTEYHAas! cucTeMaoOpa30BaTeNbHBIX U MPOCBETUTEIBCKUX

M3JaHUi B KOTOPOW COOpaHbI DJIEKTPOHHBIE YYEOHHKH, CIIPABOYHBIE M Y4eOHBIE
nocoous. http://www.iglib.ru
eDJIeKTpOHHAs OMOIMOTEUHAs CHUCTeMa «YHHUBEPCHTETCKas OHOIMOTEKa -

onlaine» OBC mo TemaTuke OXBAaTHIBAET BCIO O0JIACTH T'YMAHUTAPHBIX 3HAHUM H
MpeaHa3HayeHa /i MCIOJIb30BaHUs B Mpouecce oOyd4eHHs B BBICHICH IIKOJIE, KaK
CTYJEHTaMH IPENOAABATEISIMH, TaK W  CIHEHHAIUCTAaMU  T'yMAaHUTapHUsIMH.
www.biblioclub.ru

VI. METOANYECKHUE YKA3AHUA
11O OCBOEHUHIO JUCHUITJIMHbI

Anroput™ wu3ydeHus: aucuuIMHBl «Kpuctamiorpadus u MHHEpPATOTHY,
OpraHu3aIys U MIIaHUPOBAHUE BPEMEHHU:

e IPOCTYIIMBAHUE JIEKITMOHHOTO MaTepuaa (54 Jac.);

e BBITIOJTHEHHE JTabopaTopHBIX padoT (36 yac.);

®BBLITIOJIHEHHUE MIPaKTUUECKuX padoT (36 vac.).

[locnenoBarenbHOCTH  JACUCTBUU  OOydYaromlerocs  MpU  BBIIOJHEHHUH
nabopaTopHBIX paboT.

3HaKOMCTBO CO CTPOEHHWEM M CBOMCTBAMHU KPUCTAJUIMYECKUX BEIIECTB. 3aKOH
MOCTOSTHCTBA YTJIOB

Kpucramnorpadpuueckne mnpoekuuu, chepuueckue KoopauHatbl. OBianeHue

METOJUKOM  IIOCTPOCHHUS  CcTepeorpad@UuecKux ©  THOMOCTEpeorpadHuuecKux
MPOEKIIUH.

W3ydeHne 5IEMEHTOB CHMMETPUH KPHUCTAIOB (LIEHTP, IUIOCKOCTH W OCH
CUMMETpHUH); (yHIAMEHTAIBHBIX 3aKOHOB KpHCTaUiorpaduy, OCHOBHOW 3aKOH
CUMMETPUM — OTCYTCTBHE OCE€d S5-T0 M BbIME O6-r0 TMOPSAKOB; TPaABUI
B3aMMO/JICUCTBUSL OMEpalluii CUMMETPUM U HUX HCIOJb30BaHUE NPU BBIBOAE 32
KpUCTALIOTPpaPUYECKUX TOUEUYHBIX TPYI, TMOHATHH KaTeropuu, CHUHTOHHHU.

Omnpenenenre GopMys AIEMEHTOB KPHUCTAJIA HA PEaTbHBIX KPUCTAJIAX.


http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.iqlib.ru/
http://www.biblioclub.ru/

Nzyuenne mopdonorun kpuctamioB. [lonsrue «mpoctas ¢popma KpUCTAIIOBY.
BriBoa mpocThix (opM KpHUCTAIOB B TPYMNax pa3HbIX cuHroHuii. KomOuHarmu
npocTsix Gopm. OnpeneneHue npocToix GopM B KOMOUHALMSIX.

M3yyeHne CMMBOJIOB TpaHed M pedep KpUCTaUIOB. 3HAKOMCTBO C MHJEKCAMU
Beiica u Mwepa. HWngunupoBanue. HWM3ydenue 3akoHa ['arom — 3akoHa
palOHAIbHOCTH OTHOIIECHUN MapaMmeTpoB. M3yueHue mpaBuil BbIOOpa €AMHUYHOU
I'PaHU B KpPUCTAJUIAX PA3HbIX CUHIOHMIA. 3HAKOMCTBO C 3aKOHOM Belica - 3aKOH 30H.
N3ydeHue aneMeHTapHbIX sueek (sueek bpass).

[loHATHE O KPHUCTALIMYECKOW pEIIETKE. Y CTOWYMBOCTh KPHUCTAJUIMYECKON
pemieTku. ATOMHBIE (MOHHBIE) paauychl. KoopauHauuss aTroMOB H  HOHOB.
KoopanHannoHHbIE IIOJIUDIPHI. Teopus IUIOTHENIIEN YIIAKOBKH.
Kpucramioxumuueckast CTpyKTypa MUHEPaAIoB. THUIIBI MyCTOT.

XUMUYECKUH COCTaB MHUHEpAJIoOB U  TUObBl u3oMopdusma. SIBieHue
nosuMop(dusma, MOIUTUIINK, TapaMmopdusMa, NceBAOMOP(}O3bl. 3aKOHOMEpPHBIE U
HE3aKOHOMEPHBIE CPAaCTaHUs KPUCTAJIIOB.

3HAKOMCTBO C TAaKMMH IMOHATUSAMHM Kak MHMHEpaj, MHUHEPAJIBHBIA BUI MU
MUHEpaiabHas pa3HOBUAHOCTD U UX OTJIMYUTEIbHBIMU OCOOEHHOCTSIMHU.

W3ydyeHne TUNOB cpacTaHUl MHHEpPaloB, MOP(OIOTMM MHUHEPAIOB U
MUHEpalIbHBIX arperatoB. OOMuK W raburyc kpuctamioB. W3yuenue dusmdeckux
cBoiicTBa MHHepanoB. CBs3b (DU3MUECKUX CBOMCTB C COCTABOM, CTPYKTYypOH u
ycIoBUSIMU ~ OOpa3oBaHus MuHepanoB (tunomopdusm). Ilpuponma okpacku
MHHEPaJIOB. XUMUUYECKUIN COCTAB MUHEPAJIOB.

N3yyeHne XMMHYECKOr0 COCTaBa, CTPYKTYpbI, POpPM BbIACICHUN, (PUINUECKUX
CBOMCTB U T€HETUYECKUX MPHU3HAKOB CAMOPOJHBIX 3JIEMEHTOB, CYIb(UIOB, OKCUIOB
TUAPOKCUIOB, TAIIONJOB U KUCIOPOJHBIX COJIEH.

Onpenenenve W M3y4eHUE MHUHEPATIOB MO MOP(OJIOTHYECKUM U (PUBHUESCKUM
CBOMCTBAM BCEX MUHEPAIBHBIX KJIACCOB.

I'ene3suc m mnaparenesuc. IlapareHernueckue accouMallid MHMHEPAIOB U HX

IFCHCTUYCCKUC ITPU3HAKU IIPU PA3HBIX YCIIOBUAX O6pa30BaHI/I$I.



Ha mpaktrueckux 3aHSATHUSAX MO MUHEPAIOTHH CTYACHT, UCIOJIb3Ys 3TAJOHHYIO
KOJUICKIINIO, JOJDKEH HAYYUTHCS BH3yalbHOMY OIpENeTCHUIO (PU3NYECKUX CBOMCTB
MUHEPAJIOB, paciii@poBbIBaTE MOP(HOJIOTHI0 KPUCTATUIOB IMPUPOAHBIX MHHEPAJIOB,
aHAJIM3UPOBaTh YCIOBUA 00pa3oBaHus MHHepana. llociie W3ydeHus >STaTOHHOU
KOJUIEKIIUM MUHEPAJIOB CTYICHT IMOJIy4YaeT MHAUBUAYAIbHOE 3aJlaHue, BKIIIOYAOIIee
onpeeneHre PU3nIecKux 1 Mop(oJoruyeckux CBOMCTB MUHEpaa.

[Tocnenyromnue MpakTHIECKUE pabOTHl MPOBOAATCS IO ciemyromieii cxeme. [1o
KOKJOM W3 MEPEUUCICHHBIX TEM CTYACHT W3y4aeT MHUHEpaJbl BCEX MHUHEPAJIbHBIX
KJIACCOB MO y4eOHOW Kosuiekuuu. Ilocie kakaoil paccCMOTPEHHOW TEMbI CTYIEHT
MoJy4aeT KOHTPOJIbHbIE 00pa3ibl (5-7 00pa3oB) MUHEPATIOB JIJIsi UX JTMATHOCTUKH.
N na ocHoBe komIuiekca (U3MUECKHMX CBOWCTB M 3HAHUM Y4EOHOU KOJUICKIIUU
MUHEpPAJOB ONpeAesieT MUHEPA.

®BBLINOJTHEHUE MHUCHMEHHBIX paboT 1o HamucaHuio 10 TecToB, KOTOpHIE
OXBAaThIBAIOT BECh KYypC U PACCPENOTOUEHBI IO BCEMY Kypcy (3aTpaThl BpeMeHH — 2
qaca);

®BBLINOJTHEHUE MUCHbMEHHBIX Pa0OT IO HAMMCAHWIO OTYETOB IO BBIMOJIHEHUIO
1abopaTOpHBIX PabOT, 3aBEPIIAOIINX KaXIABIA UK Kypca U PacCpeIOTOUYCHHBIX 10
BCceMy Kypcy (3arpatel Bpemenu — 20 yacoB Ha Bce [1P, Bkitouas Bpemst Ha CPC);

®BLINOJTHEHUE caMocTosiTenbHOM paboTel (90 waca), KoOTOpas BBIKJIIOYAET
MOJATOTOBKY K JK3aMEHy (OCBOEHHE BOMPOCOB K SK3aMEHy — 27 4Yac.) OLICHMBAET
MOATOTOBJICHHOCTh CTY/IEHTAa K MPAaKTHYECKOMY KypCy; MOArOTOBKA MpE3eHTalul U
WX UHTEPAKTUBHOE 00CYKIEHUE Ha JIEKIIUAX.

Kemkuna P.A. Munepanorusi. YMK/I. Bnagusoctok. [IBI'TY. 2008. 292 c.

VIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEHEHHUE
JAUCHUIIJINHBI
3aHATUS TPOBOASTCS B  CHCHHUAIM3UPOBAHHOW Jjaboparopuu  Kadeaps

re0JI0ruM, Fe0(pU3UKU U T€03KOJIOTUH.
OcBoenne nucuurunbbl "Kpucramiorpagus u MuHepanorus'" mnpeanonaraet

HCITI0JB30BaHUC CIICAYIOIICTO MaTCPpUAIbHO-TCXHUYCCKOI'O o0ecCIIeUeHMS:



1. WNuTepakTuBHAs 10CKa, HOYTOYK (KOMIIBIOTEP) U MMPOEKTODP;

2. Komekuusi 1epeBIHHBIX M IUIACTUKOBBIX MOJENEN KPHUCTAJUIMYECKUX

MHOTOTPAaHHUKOB MPOCTBIX (OPM KPUCTAUIOB U KOMOMHAIUMN MPOCThIX (HopM

KPHUCTAIJIOB;
3. Mogenu npoCcTpaHCTBEHHBIX PEIICTOK MUHEPAJIOB,;
4, DTalloHHas yueOHas KOJUIEKIIMS bu3uIeCKux

KpUCTALIOMOP(OIOTHUESCKIX CBOWCTB MHUHEPAJIOB,;

5. Komnekmuss npuUpOAHBIX CPOCTKOB  KPUCTAIOB  MHHEPAJIOB
MUHEPaJTbHBIM KJIacCaM;

6 MUKpOCKOITbI ONHOKYIISIPHBIC W JTYIIHI;

7 MarHuTHbIC CTPEJIKH;
8. [xaner TBEpAOCTH MoOOCa.
9

®dapdopoBbie MIACTUHKH (OMCKBUTHI)

I10



[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

@enepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUpPCKACHUC BBICIICTO 06pa3OBaHI/IH
«/laibHEeBOCTOYHBIH (peiepaibHbIH YHUBEPCUTET»
(AB®DY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM
PABOTBI OBYUYAIOILIUXCSA
no AucuMILIuHe « MuHepaorus
Hanpasiaenue noaroroBku 05.03.01 I'eostorus
[Ipodunb «I'eonorus»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2019



CamocrosiTenpbHast  paboTa  CTyJAeHTa  NPEACTaBIsAeT CcoOOW  Tporiecc
IIeJICHANIPABICHHOTO0 aKTUBHOTO TIPHOOPETCHUS CTYICHTOM HOBBIX 3HAHWM W YMEHUU
0€3 HEeTOCPEICTBEHHOTO YJaCTHsI TIPETo1aBaTels.

B0O3MOXXHOCTH  CaMOCTOSITEIPHOTO HW3YYCHHUS CTYACHTaAaMH JaHHOTO Kypca
OOyCIIOBJICHbI, B YAaCTHOCTH, HaJWMYWEM JIOCTYIHOW CTYICHTaM COBpPEMEHHOU
HayYHO-TEXHUUYECKON JTUTEPaTyphl MO M3yd4aeMOMY Kypcy, OOIIMPHON KOJUIEKIIUEH
MHUHEPAJIOB 10 BCEM MUHEPAIBHBIM KJIaccaM, a TakyKe MaKeTaMH MPOCTHIX (HOpM U UX
KOMOUWHAIIUH.

CaMocCTOATENbHBIM KOHTPOJIb YCBOEHHUSI 3HAHUW B MPOLIECCE CaMOCTOSITEIBHOU
paboThl Mo M3ydeHuto kypca «Kpucramtorpadhus 1 MUHEPAJIOTHS» CTYJIESHTHI MOTYT
OCYIIECTBJISATh IyTEM OTBETOB Ha BOIPOCHI B MpEAjiaraéMbIX Y4eOHBIX MOCOOUSIX U
y4eOHO-METOAMUECKUX pa3pabOTKax.

Ilnan-rpa¢duk BbINOJIHEHUS CAMOCTOSATEIbHON Pad0ThI M0 TUCHHUILIHHE

Bpem ®opma
Hara/cpox
N s Ha KOHTPOJISI
Ne u Bun camocTrosiTebHOIi paboThI
BBITIO
/Il | BBINOJHEH
JHEH
ust
ue
1. 1-13 Pabora ¢ nuteparypoit 13 CoOecenoBanu
HeJeIs [ToaroToBka nmpe3eHTanui yac. |e
IIpe3enranus
2. 1-6 venens | I'eomerpuueckas kpuctamiorpadus 20 Otuer
3. 3-14 W3yueHrne MHUHEpaJIbHBIX KJIACCOB M 3amojiHeHue Tadmui | 20 3arnoHeHHbIC
MUHEPAJIOB C ONMUCAHUEM UX JINAarHOCTUYECKUX CBOWCTB gyac. | TaOIUIIBI
4. 4-16 IToaroroBka oT4E€TOB 10 Otuet 0
Hezens 9ac. | BBIIOJHEHHH
MPaKTUYECKOU
paboThI B
JIEKTPOHHOUN
dhopme

PexoMeHganum 1o caMmocTosITeIbHOM padoTe CTYAEHTOB
Y4eOHo-MeTonUYECKOe O00ECIeYeHHEe CaMOCTOSITeNbHOM pPadOThl CTYAEHTOB

BKJIFOYACT M3YYCHHE MATEPHAJIOB JIEKIIMHA, MOATOTOBKA K JaOOpaTOpHBIM paboTam,



3aMoJHEHUE MHUHEPAJOTUYECKUX TAOIHIl, MOATOTOBKA K KOHTPOJUPYIOIMIUM TECTaM,
KOHTPOJBHBIM paboTaM, MOJITOTOBKA K IK3aMEHY.
MeToanueckue ykazanusi K nyHkTy 1 miuana-rpagpuka CPC
«Pabora ¢ uTepaTrypoii M MOATOTOBKA MPe3eHTAI D)

[lenr HayuuThcsi 0000mATH JWTEpaTypHBIC JaHHBIE M B CXaTol (opme
PENOJHOCUTH OCHOBHBIE TIOJIYYEHHbBIE PE3YJIbTATHI.

OcHOBHBIE TPEOOBAHUS:

PaGora ¢ swuTepaTypod  BKIIOYAaeT 3HAKOMCTBO C  OCHOBHBIMH W
JOTIOJIHUTENIbHBIMU UCTOYHUKaMu. B pe3ynbraTe cobeceoBaHUs MPENoiaBaTelb
BBISICHAET IIyOMHY NpOopadOTKU Marepuaia M OLICHUBAET paboTy B COOTBETCTBUU C
KPUTEPHUSIMHU OIICHKHU (CM. HIDKE).

[ToarotoBka Tmpe3eHTAIUM OCYIIECTBISIETC B COOTBETCTBUM C IUIAHOM
rpadgukom. Kaxmas Tema nopKHa OBITH PacKpbiTa, B HEH HEOOXOJUMO OCBETHUTH
aKTyaJlbHOCTh, LEIM ¢ 3aJa4d [POBEICHHOTO HWCCIIECIOBAHUS, IPUBEIACHBI
pErHOHAIbHBIE TPUMEPHI, BBINOJIHEHO 3aKJIIOUYEHUE U TPUBEICHBI OCHOBHBIC
WCIIOJIb30BAaHHBIE MCTOYHUKH, BKJIIOYasl JIMTEPATypPHBbIE U BJEKTPOHHBIE IaHHBIE C
COOTBETCTBYIOIIMMU CCHIITKAMM.

CryneHT (MO COTJIaCOBaHMIO C TpernojaBaresieM) MpeacTaBiseT JU0O0 JEeKIU0-
MPE3CHTAIlMIO, TIOATOTOBJICHHYIO B Iporpamme PowerPoint, BKitoyaromyo He MeHee
5-7 cnaiioB, TMO0 MOKIA AJisl OOUIEH JUCKYCCUH U TIOCJIEIYIOIIETO 0OCY K ICHHUS.

Kpurepun ouenku.

OrneHka BBITIOJHSAETCS MO JBYXxOamwibHOW cucteme (1 — BeimosiHeHO, 0 — HE
BBITIOJTHEHO).

MeTtoauyeckue ykazaHusi K MyHKTY 2 miiaHa-rpagpuxa CPC
«['eomeTpuyeckass Kpucramwiorpagpusy

BrinmosHeHHbIe 3a7aHus BO BpeMs IMPaKTHYECKUX padoT B jaboparopuu
MUHEPAJIOTHU TI0 TeOMETPHUECKONU KpucTauorpadhun HE0OXOIUMO MOATOTOBUTH K
clade B DJIEKTPOHHOM M NEYaTHOM BHUJI€ B BUJIE OTYETA, B KOTOPBIMA JIOJKHBI BXOJIUTh

BCC BBIIIOJIHCHHBIC 3adaHUA.



Kpurepun ouenku.
Omnenka mis BoiHeceHHs! B cucteMy bPC BhimonHseTcs mo 4deTsipexOamibHON
cucreme (3 — omimmuHOo, 2 — Xopomo, 1 — ynoBiaerBoputenbHo, 0 - He

YAOBJIETBOPUTEILHO).

Meroanuyeckue ykazanusi K myHKTy 3 miaHa-rpagpuxka CPC
«M3yuyeHne MUHEPAJbHBIX KJIACCOB M 3aM0JHeHHEe TAa0JUI] MUHEPAJIOB C
ONMHMCAHMEM UX IUATHOCTUYECKHUX CBOICTB»

Lenpr HayuuThcs 00001IATH JMTEpaTypHblE JaHHbIE M B CXaToil (opme
IIPENOTHOCUTH OCHOBHBIE IIOJIyYEHHBIE PE3YJIBTATHI.

Tabmuipbl coCTaBISAIOTCS MO BCEM KilaccaM HamOoJiee pacHpoCTPaHEHHBIX U
4acTO BCTPEUAIOIIMXCS MUHEPAIOB (CAMOPOJIHBIE, CYIb(UIbI, OKCUIbI, TUAPOKCHIBI,
raJIOujIbl U KUCJIOPOJIHbIE coiii). B HUX B KpaTkoil (hopMme M3IararoTcsi Ciaeayrolue
CBOMCTBa U OCOOEHHOCTH MUHEPAJIOB: HA3BaHWE MUHEpAJIa, €ero GopMyia, CAHTOHUS,
MOP(OJIOTHSI KPUCTAIVIOB M MUHEPAIbHBIX BBIJACICHHUM, LIBET, OJIECK, CHANWHOCTD,
XapaKTep M3JI0Ma, TBEPJOCTh, YACIbHBIA BEC, YCIOBHUS 00pa3oBaHUsl, NPUMEHEHHUE.
Hcnonb3ys 3TH TaOIULBL, CTYACHT YKPEIUISIET IPAKTUYECKUE HABBIKH B ONPEACICHUH
3aJIaHHBIX ~ MUHEPAJIOB, HKCHOJB3YS OJTAJOHHYIO YYEOHYI0O  KOJUICKIIHMIO U
nabopaTopHbIE MPUHAIICKHOCTH.

OreHka BBIMONHSETCS TO NBYyXOammpHOM cucteme (1 — BoimonHeHo, 0 — He
BBITIOJTHEHO).

Meroanuyeckue ykazanusi K myHKTy 4 miana-rpagpuxka CPC
«IloaroroBka oT4era M0 BHINOJIHEHUIO IPAKTHYECKON padOThI»

BrinmosmHeHHble 3aaHus BO BpeMsl IMpaKTHYECKUX padoT B jaboparopuu
MUHEPAJIOTHU IO OMNpPEACIICHUI0 MUHEPAJIOB HEOOXOAMMO TOJATOTOBUTH K Cladue B
AJIEKTPOHHOM M NE€YAaTHOM BHJIE€ B BUAE OTYETA, B KOTOPBIEC JTOJKHBI BXOJUTH BCE
BBIINOJIHEHHBIE 3aJaHHUS.

Kpurepun ouenku.

Ouenka nyst BeiHeceHUs: B cucteMy BPC BbINoHSAETCS 1O YeThIpexOalIbHOM
cucreme (3 — ommuHOo, 2 —  xopomo, 1 — yjaoBierBoputenbHo, 0 - He
YAOBJIETBOPUTEILHO).



Pexomenayercsi CaMOCTOSITE/ILHO MOATOTOBUTHCS K 00CYK/IEHUIO NepeYHst
BOIIPOCOB JIJIS BHINOJIHEHUS TeKylero KoHTpoJsa «Y0-1. CodecenoBanue»

OCHOBHBIE  3aKOHBl BHYTPEHHEro CTPOEHUSA KpHUCTALIOB. (CuMMeTpus
KpuctauioB OCHOBHBIE CBOWCTBA KpUCTAUIMYECKHX Tesl Onepanuu U 3JIE€MEHTHI
CUMMETpHUM B3auMOenCTBUE JIIEMEHTOB CHMMETPUHU

Kpucramnorpaguueckue koopauHaTHele cucteMbl Kpucrtamiorpaduueckue
KaTeropuy, CHHIOHUH, Ki1acchl cuMMmeTpun. CUMBOJIBI TpaHeil U pebep KpUCTaILIOB
CuMBoOsBl TpaHed KpucTtayioB. 3akoH ['atom CumBoiibl pebep Kpucramwion. Mx
ONpeAEeICHNE 3aKOH 30H - 3aKOH Belicca.

['maBHele TUNB KPUCTALIMYECKUX CTPYKTYp M HX CBS3b C XHMHYECKUM
COCTaBOM BEIIECTB U KPUCTALIIOXUMUYECKUMH OCOOEHHOCTSAMM HX DJIEMEHTOB.
[Ipocteie dopmbl kpuctamioB O6mume npeactaBiaeHus lIpocteie Gopmbl HU3IIEH,
CpPEIHEU U BBICILIEN KAaTETOPUH.

CrpykrypHbIe 1e(DeKThl B KpUCTAIIAX: TOUCUHbIE, INHEHHBIE, TOBEPXHOCTHBIE U
00BbEMHBIE 1ePEKTHI.

du3nyecKne CBOMCTBA KPUCTALUIOB MW HMX 3aBUCHUMOCTbh OT BHYTPEHHEU
CTPYKTYpbl BemecTBa. PU3NYECKHE CBOMCTBA MHUHEPANOB, NHATHOCTHKA. CBA3b
(U3MYECKUX CBOMCTB C COCTaBOM, CTPYKTYpOM M YCIOBUSMHU OOpa3oBaHUs
MuHepanoB (tunomopdusm). Mzomopdusm. TBepable pacTBOpsl W HX pacmaj.
[Tomumopduzm. Tomutumnusi.

du3nyecKne CBOMCTBA KPUCTAUIOB M HMX 3aBUCHUMOCTh OT BHYTPEHHEU
CTPYKTypbl BellecTBa. (PU3MYECKHE CBOMCTBA MHHEPANOB, IHArHocTuKa. CBS3b
(¢u3MYEeCKUX CBOMCTB C COCTaBOM, CTPYKTYpOM M YCIOBUSMHU OOpa3oBaHUs
MuHepanoB (tunomopdusm). Mzomopdusm. TBepabie pacTBOpsl W HX pacmaj.
[Tomumopduzm. Tomutumnusi.

XVUMHUYECKHI COCTaB, CTPYKTypa, (GOpMBbI BBIJCICHUS, (DU3NUECKHE CBOICTBA,
TEeHETUYECKUE TPU3HAKH CaMOPOJIHBIX 3JIEMEHTOB, CYJIb(UIOB W HMX AaHAJOrOB,
OKCHJIOB U TUAPOKCUIOB, TATOUJIOB U KUCIOPOIAHBIX COJEH.

XUMUYECKUH COCTaB, CTPYKTYypa, (POPMBI BBIAEICHUSA, (PU3NUECKHE CBOWMCTBA,

IFCHCTUYCCKUC IMPHU3HAKHW CHIIMKATOB. COBpCMCHHOC MpEeaACTaBJICHHUC O CTPYKTYPHBIX



TUnax CUIMKaToB. OCHOBBI COBPEMEHHOW KPUCTAITIOXMMHYECKON KiaccuuKauu
CUJIMKATOB.

I'enesuc u naparenesuc. Ilaparenermyeckue acconpalid MHUHEPAJIOB U HX
Tr€HETUYECKUE PU3HAKH IPU PA3HBIX YCIOBUAX 00pa30BAHMSL.

Kputepun oneHkH.
OueHka BbINONHSETCS 1O JIByXOamwibHOUM cucteme (1 — BblmosnHeHo, 0 — He
BBITIOJIHEHO).



[Ipunoxenue 2

MMHUCTEPCTBO OBPA30OBAHU S U HAYKU POCCUMCKOMN ®EJEPALIN

®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEXKIEHHE BBICIIIET0 00Pa30BaHHUs
«/{aabHeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HA3BAHHME HIKOJIbI (PHUJINAJIA)

®OHJ] ONEHOYHBIX CPEJICTB
Mo JUCHUILTHHE « MUHepaJIorus»
Hanpasienue noaroroBku 05.03.01 I'eostorust
npoduib «I'eomorus»
®opmMa NOATOTOBKH OYHAA
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MMacnopt ®OC

Koxa u ¢popmysiupoBka
KOMIIETeHIIU U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

IIK-1, cnocobHOCTh

Harmpasienus obacTei reotorun, reoQu3uKH,
TCOXVMHH, THIAPOTCOJIOTUN M UHKCHEPHOU T'€OJIOTHH,

WCIIOJIb30BaTh 3HAHUS B 3HaeT

06JIACTH TEOJIOTHH, T€0JIOTHU M TEOXHMHH TOPIOYNX HCKOTIAEMBIX,
reo(U3HKH, TEOXUMUH, HKOJIOTUUECKO T'e0JI0THI

TUJPOTEOJIOTHH U Ymeer [TpoBOIUTE MUHEPATIOTUYECKHE MCCIICTOBAHUS
WHKEHEPHOU Ie0JIOruH,

re0JIOTUH U T€OXUMHUH

TOPIOIHX NCKOTIACMBIX, [TpakTHYeCKUMHU HaBBIKAMH PaOOThI C MUHEPATAMH,
KOJIOTHYECKOH Ie0I0THH HEOOXOAMMBIX JUISl IPABHIIBHOM HHTEPIPETALNN
JJIs pCHICHU HAYYHO- Bnaneer Pe3yJbTaTOB CAMOCTOSTEIBHON HAyYHO!H paOOThI U
MCCJIeI0BATENbCKUX 3a1a4 (B [IOHUMAaHUs CIEUaIbHON JIUTEPATYPHI; B T.U. JUIs
COOTBETCTBUU C pelIeHust HaygYHO-HUCCIIeI0BAaTEIbCKUX 3a/1a4
HaIpPaBJIECHHOCTHIO

(mpodusieM) MOATOTOBKH)

IIK-4, TOTOBHOCTBIO Oo61menpohecCHOHANBHBIC 3HAHUS U HABBIKH MOJICBBIX
HpI/IMeHilTI) Ha HpaKTI/IKC 3Ha€T TCOJIOTHYCCKHUX, FGO®H3HHGCKHX, TCOXHUMHUYCCKUX,
6a30BBIE THIPOTEOJIOTHIECKUX, HE(PTETa30BBIX U SKOJIOTO0-
06 1enpOeCCHOHANBHEIE T€0JIOTUIECKUX PadOT
3HAHUA U HABBIKU [OJIEBBIX Opranu3oBath MoyieBble reor3ndecKue paboThI:
re0JIOTNYECKHX, Vmeer BBIOpaTh annaparypy, pa3paboTaTh METOIUKY
reo(U3MIecKuX, U3MEPEHUIT; 00eceyrBaroIue HeoOX0IMMYTO
FeOXHMHUECKUX, TOUHOCTE
TUPOT€0JIOTUYECKHUX,

He(Tera3oBbIX U FKOJIOTO-

reoJIOTHYECKHUX padoT mpu

pelmermH Mertoaamu 1 crioco0aMu HHTEPIIPETALH Te€0TI0T0-
reo(pU3NYeCcKUX JaHHBIX, B TOM YHCIIE C

POM3BOICTBEHHBIX 3a71a4 (B | Biaageer

COOTBETCTBHUH C
HalpaBJIEHHOCTHIO
(mpoduiieM) nporpammsl
OakanaBpuaTa)

MCIOJIb30BaHUEM COBPEMEHHOI'O TPOrPaMMHOI0
o0ecrieueHus.

baok 1. Kpucrannorpadus

Ne Kontponupyemslie Kopp! u sTamnst OLeHOYHBIE CPENICTBA
n/m pasiensl / TeMBbl @opanOBaHIEs{ TeKyHit TPOMEKYTOUHas
JUCIMILIAHBI KOMITCTCHIIUH KOHTPOJTb aTTeCTALNs
1 Kpucrammueckoe IK-1 3HAET YO-1. Bormpocs! k
COCTOSIHWE BEIIECTBA yMeeT CoGecenoBanue. | ok3ameny Nel-Ne
4
BJIAZIEET I1P-1
(Tect Ne 1)

2 MeTtoapl [IK-1 3HaeT YO-1. Bompocs! k
MPOCKTUPOBAHUS yMeeT CobecenoBanre | sx3ameHy No5-Ne
KpHUCTALIIOB 8

BJIaJieeT IpP-2.
KonTponbHas




pabora 1
3 CummeTpus IK-1 3HaeT YO-1. Bompocsr k
KpHUCTAIUIOB CobecenoBanune | sx3ameHy No9-Ne
yMeeT I1P-1 16
(Tect Ne 2).
BIIaieeT I1P-2.
KonTponbHas
paborta 2
4 | Ilpocteie popmbl [1K-4 3HaeT YO-1. Bompocsr k
KpUCTAIUIOB U CobecenoBanne | sk3ameny Nel7-No
KOMOHMHAIIMU ITPOCTHIX yMeeT IIP-1 (Tect Ne | 27
¢dopm. Peanbuble 3).
KpPHCTAJLIBI BJIAJICET I1P-2.
KontponbHas
pabora 3
5 CrpykTypa IK-4 3HAeT YO-1 Bormpocs! k
KpPHUCTAJJIOB. YYeHHE O CobecenoBanue | sx3ameHy No28-Ne
KpucTaiorpahuIecKu yMeeT I1P-2. 34
X CHMBOJIax —— KoHTpoIbHas
pabora 4
6 OcHOBHI [1K-4 3HaeT YO-1 Bompocsr k
KPUCTaTIOXUMUHU CobecenoBanue | sx3ameHy Ne35-Ne
ymeer IP-1 (Tect Ne | 44
BIIajIeeT 4).
Bbaok 2. Munepasnorus
Ne KonTponupyemsie Kopp! u aTans! OneHouHbIE CpeacTBa
n/n pasziensl / TeMBbI (bopMMpOBaHIEﬁ TeKy it TPOMEKYTOUHAS
JHMCIUTUTAHBI KOMITETEHIINI KOHTPOITH aTTecTaLus
1 Huarnocruyeckue IK-1 3HAET YO-1 Bormpocs! k
CBOICTBa MUHEPAJIOB CobecenoBanue | sx3ameHyNel-Ne
yMeeT I1P-1 17
BIIaneeT (Tect Ne 1)
Ip-2.
KonTponbHas
pabora 1
2 | XuMHYeCKHii [K-4 3HaeT VO-1 Bompocsr k
COCTaB, CTPYKTYPA, CobecenoBanue | sx3ameny Nel8-No
(OpMBI BIIENCHHS, ymeer 1P-1 20
¢busnueckue (Tect Ne 2)
CBOIiCTBA, BJIAJIEET I1P-2.
T€HETUYECKHE KontposbHas
pabora 2
MPU3HAKU
CaMOPOJHBIX
3JIEMEHTOB,
Cynb(pHUI0B U UX
AHaJIOTOB.




3 XUMUYECKUI [1K-4 3HaeT YO-1 Bompocsr k
COCTaB, CTPYKTYpa, CobecenoBanue | sx3ameny No21-Ne
(OpMEBI BBIIETICHYS, ymeer I1P-1 24
¢buznyeckue (Tect Ne 3)
CBOICTBa, BIIaJIcCT I1P-2.
TE€HETHYECKHE KontponkHas
paboTa 3
IIPU3HAKU OKCHJIOB,
TUJIPOKCHUIOB U
rajoui0B
4 | XuMHYCCKHI [1K-4 3HaeT YO-1 Bompock! k
COCTaB, CTPYKTYpa, CobecenoBanue | sx3ameHy No25-Ne
(GOpMBI BBIICIICHUYS, yMeeT 1P-1 35
buznveckue (Tect Ne 4,5)
CBOWCTBA, BIIaJIcEeT I1P-2.
reHETHYECKHE KontponsHas
paborta 4,5
MPU3HAKU
CUJIMKATOB.
5 | XuMuyeckui I1K-4 3HaeT YO-1 Bompockr k
COCTaB, CTPYKTYpA, CobGecenoBanue | 3x3ameHy Ne36-Ne
(OpPMBI BBIIEIEHUS, ymeer 1P-1 42
busnueckue (Tect Ne 6)
CBOWCTBA, BJaJeeT I1P-2.
reHETHYECKHE KortponsHas
. pabora 6
MPU3HAKHU COJIEH
KHUCJIOPOJHBIX
KHUCJIOT.
6 I'eneTnueckas I1K-4 3HAET YO-1 Bormpocs! k
MUHEpaJIOTUs CobecenoBanue | sx3ameHy Nod3-Ne
ymeer Kontponbnas 51
BIIA/ICCT pabora 7
IlIkaJia oueHUBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUM
Kon u Jrtansl popMupoBanus KpUTepHHU MOKa3aTean
¢opmynpoBKa KOMIETeHIINN
KOMIIeTEeHIIMH
IIK-1, Hanpasnenus 3HaHUE ONpeAeeHu u | - CIIoCOOHOCTH
CIIOCOOHOCTH oOmacreit OCHOBHBIX TIOHSTHIA OTIpeACTUTh CHHTOHUH U
UCIIONIb30BaTh T'€0JIOTHH, MHHEPAJIOTHYECKON BUJT CHMMETPUHU
3HAHHUS B 00JIACTH 3Haet reou3uKH, 00JIaCTH MCCISIOBAHMS; | KPUCTAJLIOB,;
T'€0JIOTHH, (Hf) poros TEOXUMHH, - CIIOCOOHOCTH
reousukwy, b THIPOTEOJIOT U U OIPEACIUTh MUHEPAIIBI B
T€OXHMUH, YPOBCHE) WHKCHEPHOU TIOJIEBBIX U KaMepaJTbHBIX
THAPOrc€OJIOTUU U T'€0JIOTHH, YCIIOBUSIX]
VMHXEHEPHOU T'€0JIOTUH U




T'COJIOTHH, T€OJIOTUN
Y TEOXUMHUHN
TOPIYHX
HCKOIAeMBbIX,
3KOJIOTHYECKOU
T€OJIOTHH IS
pEUICHUS HAyYHO-
HCCIICIOBATEIBCKUX
3amad (B
COOTBETCTBHH C
HaIPaBIEHHOCTHIO
(mpodumem)
MTOATOTOBKH

TCOXUMHHU TOPHOYNX

3HAaHHUEC OCHOBHBIX

- CHOCOOHOCTH MIPUMEHHUTH

HCKOIIAeMBbIX, HOHATHH IO METOJIaM METOAbI
9KOJIOTHYECKON HAYYHBIX HCCIEJOBAHNH | MUHEPAIIOTUIECKOTO
T'COJIOTUH B o0JyiacTH UCCIIEI0OBaHNUS,
MHUHEPaJIOTUH; 3HaHUE - CHOCOOHOCTbH ONHCATh
METOA0B HAayYHBIX MHUHEpaJIbHBII COCTaB Py
HCCIIENOBAHUN U
ompeJeNieHNe uX
HPUHAAICKHOCTH K
HaY4YHBIM
HanpaBJICHUSIM; 3HAaHHE
HCTOYHUKOB
MHUHEPATOTHYECKON
UHpOpMaINH
YMEHUE MPECTABIAT - CHOCOOHOCTH MPUMEHSITh
pe3yabTaThl METOABI
MHUHEPaTOTHYECKUX MHUHEPaJIOTHYECKOTO
HCCIIEIOBAHUIN YUEHBIX HUCCIICIOBAHUS /I
0 U3y4YaeMoil HECTAaHAAPTHOTO PELICHUS
npobieme u Te0JIOTUYECKUX 3a1ad,;
COIIOCTABJIATH UX C - CIOCOOHOCTH PaboTaTh C
MHUPOBBIMH JaHHBIMH
JOCTIDKEHUSMU; YMEHHUE | MUHEPAIOTUYECKUX
COCTAaBIIAAThH KaTaJoroB, HEOOXOAMMBIX
yMeeT IIpoBonuth ’ .
(npoaBuH | MHHEpaTorHeCKue 3IIEKTPOHHBIE 0a3bl ZULS ACCIIe I0BaHMI;
. JaHHBIX U - CHOCOOHOCTH HaTH
YTBIN) HCCIIEOBAHUS
OuONMMoTEYHBIC TPYZABI IO MUHEPAJIOTHH U
KaTaJoru 000CHOBATh
MHUHEPaJIOTHYECKOTr0 00BEKTHBHOCTh
npoduis, yMeHue MPUMEHEHUS MOJTyYeHHBIX
MPUMEHSTh U3BECTHBIC | PE3YJIBTATOB HAYYHBIX
METO/bI HAyYHbBIX UCCIICIOBAaHUH B KaYeCTBE
HCCIIEI0BaHUH, JIOKa3aTesIbCTBa WK
OTIPOBEPKEHHS
UCCIIEIOBATEIBCKUX
apryMEHTOB;
BJIaJICHHUE -CII0COOHOCTH TPOBOIUTD
TEPMUHOJIOTHEH B CaMOCTOSITETILHBIC
[IpakTryeckumu oOnactu WCCIIEIOBAHUS U
HaBBIKaMU pabOTbl | MUHEPAIOTUYECKUX3HAH | MPEICTABISATh UX
C MUHEpaIamMH, Wi, BIaJicHHE pe3yibTaThl Ha
HEOOXOIUMBIX IS | CTIOCOOHOCTBIO o0cyXIeHNe Ha KPYTIIBIX
MIPaBUIBHOM chopMynHupoOBaTh CTOJIax, CeMHHApax,
HHTEPIPETALNH 3aJaHue 110 HaYYHBIX KOH(EPEHIHSIX.
— PE3yIBTATOB | MHHEpATOTHIECKOMY - CIIOCOOHOCTH
(BbicoKii CaMOCTOATENbHOH | MCCIEN0BAHUIO, HETKOE | PUMEHEHMS MOy EHHbIE
HAY4YHOH pabOTHI M | MOHMMaHHE 3HAHUS B PELICHUH
) MMOHUMAaHHUS TpeOoBaHUiA, MUHEPATOTHYECKUX 1
CHeHATbHON MPEbSBISEMBIX K TeOXUMHUYECKUX 33184

JUTEPATYypPHl; B T.4.
IUISL peIIeHUS
Hay4HO-
HCCIIEIOBATENBCKU
X 3a7ad .

COJZIEPIKaHUIO U
MOCIIEI0BATENIEHOCTH
WCCIIETOBAHNUA,
BJIa/ICHUE
WHCTPYMEHTaMH
MIpEeICTaBICHUS
Pe3yIbTATOB HAYYHBIX

- CIOCOOHOCTE O€ryo u
TOYHO MPUMECHSITh
TEPMUHOJIOTHYECKUI
amnmapar

MUHEPAJIOT HIECKOM
0071aCTH HCCIIEIOBaHUS B
YCTHBIX OTBETaxX Ha




HUCCIENOBAHUN

BONPOCHI U B MUCEMEHHBIX
paborax,

MK-4,
TOTOBHOCTBIO
PUMEHSTH Ha
MPaKTUKE
0a3oBbIe
obmenpodeccruon
aJIbHBIC 3HAHUS U
HABBIKH TTOJIEBBIX
T€0JIOTUYECKHUX,
reopU3NIECKuX,
I€OXUMHUYECKHUX,
THJIPOT€0JIOTHYEC
KHX,
He(TEera3oBbIX U
9KOJIOTO-
T'€0JIOTUYECKUX
pabot npu
peleHUH
MIPOU3BO/ICTBEHHBI
X 3a/1a4 (B
COOTBETCTBUH C
HAIPaBICHHOCTHIO
(mpocpunem)
MIPOTPaMMBbI
OakanaBpuarta)

Oo6menpodeccnona
JILHBIC 3HAHUS U
HABBIKH TIOJIEBBIX

3HaHUE 3HAYUTEIbHON
YaCTH HOMEHKIIATyPhI
MHHEPaJIOB

- CITOCOOHOCTH ITPOBECTH
ompeeicHUe MUHEPAJIOB B
MOJIEBBIX U KaMEPaTbHBIX
YCIIOBHUSX

3HaHHE OCHOBHBIX
MOHATHH IO METOJAM

- CHOCOOHOCTH PACKPBITh
CYTb METOJIOB

re0JIOTMIECKHX, MUHEPATOTHYECKUX MUHEPaTIOTHYECKOTO
3HAET N .
( reo(pM3UUYECKHUX, HCCIICIOBAHN; 3HAHUE | HMCCIICIOBAHNS,
MOPOTOB
op FCOXUMHYECKUX, OCHOBHBIX METO/IOB -CIIOCOOHOCTh
Bl
TUJIPOTe0sIOruyeck | N€ONIOTHYECKHX CaMOCTOSITEITLHO
BEHb .
ypose ) Hux, He(bTeFaSOBI)IX HCCJICJOBAaHNH,; 3HAHUC C(bOpMyJII/IpOBaTL TEMY U
U DKOJIOI'O- HCTOYHHUKOB COCTaBUTH IJIaH
TEOJIOTHIECKUX WHPOPMAITUH, MUHEPaTOTHUECKUX
pabor. PACKPBIBAIOIIMX METOIbI | MCCIICIOBAHUA;
1 TIOJIXOJIBI K - CIIOCOOHOCTH 00OCHOBATH
MPOBEICHHIO aKTyalbHOCTh
MUHEPaATOTHUECKUX MUHEPaTOTHUECKUX
HCCIIEIOBAHUI HCCIIEIOBAHUI
3HaHUE OCHOBHBIX - CIIOCOOHOCTH
MUHEPATOTHUECKUX U CaMOCTOSTENHbHO paboTaTh
napareHeTHICCKUX C KpUCTAJIIaMH
Opranus3oBaTh
XapaKTePUCTHK MHUHEPAJIOB, TIPOBOINUTE
MOJICBBIE
MHHEPAJIOB B Hay4HbIE
IeOJIOTMUECKUE U .
npodecCHOHANTBHON KpHCTaIorpaguuecKue
reo(U3NIECcKue N
re0JIOrMUECKOM WCCIIEIOBAHUS ¥ OTH
paboThL: BEIOpATh
yYMEET NCATCIIBHOCTH. HCCIICA0BaHUA IPUMCHATDH
anmaparypy,
(npoaBuH MIPU pEIICHUH
M pa3paboTarthb
YThI) MPaKTHYECKUX 337124
METOHKY
. - CIOCOOHOCTH OTIPEJIEIISATh
H3MEpPEHUil;
" MIPUMCHATDH
o0ecreunBaroIIne
KPHUCTAIIIOMOP(OIOrnIecK
HEO00XOIUMYIO
HUC U MUHCPATIOTUYCCKUE
TOYHOCTb.
METOBI ISl IPOBEICHUS
MUHEPaTOTHUECKUX
HUCCIIEIOBAHNN
BIIAZICHUE - CITOCOOHOCTHIO
CIOCOOHOCTHIO NIPUMEHEHUS NTOJy4YE€HHBIX
chopMynHupoOBaTh MUHEPATOTHUECKUX
Mertonamu u 3aJIaHUE 0 | 3HAaHUU U HABBLIKOB IS
crocodaMu MHHEPAJIOTHICCKOMY YCIIENTHOM
HHTEPIPETAIUH HCCIIEIOBAHUIO, YETKOE | MPOeCCHOHANTBHON
re0JIoro- MOHUMaHNe JIESITETIbHOCTH M PEIICHUH
BJaeeT reoU3NIECKUX TpeboBaHUiA, MPaKTHIECKUX 3a7ay;
(BBICOKHH | JTaHHBIX, B TOM MPEIbSIBISECMbIX K | - CHOCOOHOCTH OerIio u
) YHCIIe C COJICPIKAHUIO U | TOYHO MPUMEHSThH
HCIIOJIb30BaHHUEM MOCJICI0BATEIIbHOCTH TEPMUHOJIOTHYECKHI
COBPEMEHHOI0 MHUHEPAJIOTHIECKOT0 anmnapar
MPOTPaAaMMHOTO HCCIICIOBAHNS, MUHEPATOTHUECKUX
obecrieyeHus!. BJIaJICHHE HaBBIKOM | UCCIIEIOBAHUH B YCTHBIX
UCTIOJIb30BaHHUS OTBETax Ha BOMPOCHI U B
OCHOBHBIX MUCHMEHHBIX PaboTaXx;

MHHCPAJTOTUICCKUX

-CII0COOHOCTH




JTAHHBIX B | CAMOCTOSITEIHHO
TeOJIOTHIECKOit chopMynpoBaTh TEMY H
JIESATEIILHOCTH, COCTaBHTbH TUIaH
BJIQJICHUE TIpUEMaMu METPOJIOTUYECKOTO
JUATHOCTHKH WICCIIETOBAHNSI.
MHUHEPAJIOB,
BKITFOUYAIOIMH
OTpeIeNIiCHUE UX
MOP(OJIOTHUECKHUX,
(hU3UYECKUX CBOMCTB,
aHaJIN3 MUHEPATbHBIX
accouuarui.

S A

8.
9.

MeToauueckue peKOMeHalluu, onpeaeasiionie npoueaypbl OlieHUBaHUS
’
pe3yJabTaToB OCBOCHHUA TUCHMUIIJIMHDBI

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmn

IlepeyeHb THNOBBIX IK3AMEHAIIHOHHBIX BONPOCOB
Bbaok 1. Kpucraainorpagus
[Ipeamet kpuctamorpaduu. [Ipaktuueckoe 3HaueHue. OCHOBHBIE TTOHSTHS.

Ucropuueckue creaeHus. [lepuospl 3apoxkaeHus U pa3BUTUSI KpUcTaLuiorpadum.
CrpoeHne KpucTamioB

CBoiicTBa KPUCTAJIIOB.

3aKOH MOCTOSTHCTBA YTJIOB. [ OHMOMETPHI.

Cdepuueckne koopauHatel. WX  uCHONIb30BaHUE TMpPU  IPOCLHUPOBAHUU
KPHUCTAJJIOB.

Cdepuueckue u crepeorpaduueckre NPOEKIMN KPUCTAILIOB.
['HoMocTepeorpaduueckne NpoeKIUU KPUCTAIIIIOB.

Kpucrannorpaguueckue Kkareropuu.

10.Kpucramiorpadpuueckue CHHTOHUHU.

11.Kpucramiorpadgudeckue KIacChl CHMMETPHHU.

12.CummeTtpusi, onepaiusi CHMMETPHUH, JIEMEHTBI CUMMETPHH.

13.3epkanbHast TNIOCKOCTh CUMMETpUH. LleHTp nHBepcun (IIEHTP CUMMETPHH).

14.Ocu cuMMeTpUn KPUCTAILIIOB.

15.0cHOBHO# 3aKOH CHMMETPHUU: OTCYTCTBUE OCEN 5-T0 U BBIIIE 6-TO MOPSIIKOB.

16.IlpaBuna B3aMMOJECHCTBHUS OMEpaldii CUMMETPUM WU HMX HCIOJb30BAHHE TNPHU

BbIBOJIE 32 KpUCTAIIOrpauyeCKUX TOUCUHBIX TPYIIII.




17.TlonsiTHE «eMUHUYHAS TPAHbBY, €€ BRIOOP B KPUCTAIIAX PA3HBIX CHHTOHUM.

18.I1IpocTsie (hopMbI B KpHCTaIaX HU3IIEH KaTerOpUH.

19.1Ipocteie hopMBI B KpUCTAIITIAX CPEIHEH KaTerOpHH.

20.ITpocTeie hopMbI B Ki1accax KyOUIeCKOM CHHTOHUU.

21.KomOuHanuu npocThix GopM KPUCTAIIIOB.

22.00pa3oBaHue UM pocT KpuctauioB. Teopum pocra KpucramioB. Perenepanus
KPHUCTAJLJIOB.

23.Mojenb MocIoiHHOro pocTa KPUCTAILIOB.

24. TexHU4eCKre METO/IbI BhIPAIINBAHKS KPUCTAILIOB.

25.Toueunblie neeKThl B KpUCTAUIAX.

26.Jlunelinbie 1eeKThl B KpUCTAILIAX.

27.06bemMHbIe 1e(heKThl B KPUCTAILIAX.

28.Kpucramnorpadudeckne KOOpIMHATHBIE CUCTEMBI. Y CTAaHOBKA KPUCTAJIIOB.

29.CuMBOJIBI TpaHel U pedbep KPUCTaIOB.

30.CyTs 3akoHa ["aton — 3aKk0Ha parMOHaILHOCTH OTHOIIICHUH TTapaMeTPOB TpaHei.

31.3akon Beiica -3akoH 30H. MeToj pa3BUTHS 30H.

32.Munexcwr Beiica m Muepa.

33.IlonaTe O KPUCTAJUIMUECKOW peIIeTKe. YCTOMYMBOCTh KPUCTAJUIMUECKOU
PEIIETKH.

34.OnemenTapHas siueiika (siueiika bpasa). 14 Tunos sueex bpaso.

35.AtoMHbIe (HOHHBIE) PATUYCHI.

36.Koopaunarnust atToMoB 1 HOHOB. KoopAHAIIMOHHBIE TIOTUDIPHI.

37.Teopus mIOTHEHIIEH YIAKOBKHU.

38.Tunbl XUMHUYECKHUX CBSI3€H M X BIMSHUE HA CBOMCTBA MUHEPAJIOB.

39.Kpucranmoxumudeckasi CTpyKTypa MHHEPAIOB. THITBI MTyCTOT.

40.XuMUYEeCKU COCTaB MUHEPAJIOB U TUIIBI H30Mop(du3Ma.

41.5Bnenne momumopdusMa, MOTUTHITNH, ITapaMopu3Ma, mceBIoMopdo3bl.

42.DopMbI pocTa KPUCTAIIIOB (CKEJIETHBIC, IEHIPUTHBIE, HUTEBUIHBIC).

43.He3zakOHOMEpHBIE CPOCTKH KPUCTAILIOB (CHEPOSUTHI, IPY3bI, IETKH).



44.3aKOHOMEpHBIE  CPOCTKM  KpPHUCTAUIOB  (IapaJuieibHbIE, ASINUTAKCHYECKHE,

o

~

10.
11.
12.
13.

14,
15.
16.
17.
18.
19.

20.
21.

NBOMHUKM). ['eoMmeTpruueckuit 0Toop.

Baox 2. Munepasorus

[IpenMer MuHepasioruu. 3aau MUHEPAIOTUH.
Baxueiimue srarnsl B pa3BUTUU MUHEPAJIOTUH.

3HaueHHUe MHHCPAJIOB u MUHCPAITOTNICCKUX I/ICCJ'IGI[OBaHI/Iﬁ B

IMPOMBIIIJICHHOCTH.

[TpuHLMIIBI KNaccuUKALMM MUHEPAIIOB.
Mopdonorus kpucramioB. OOIUK U raOUTYC KPUCTAIIIOB.

MOp(l)OJ'IOI’ UA MHUHCPAJIBHBIX arperatoB M €€ 3aBUCHMOCTbL OT YCJIOBI/Iﬁ

o0pa3oBaHUs.

du3nyecKre CBOMCTBA MUHEPAJIOB: IIBET MUHEPAJIA, LIBET YEPTHI, TPO3PAYHOCTD.
Tunsl okpacku muHepanoB (mo A. E. ®depcmany).

®duznyeckre cBOWCTBAa MUHEPATIOB: OJIECK U MOKa3aTesb MPETOMIICHHUS .
Mexannyeckue CBOMCTBA KPUCTAIJIIOB. TBEPAOCTD, CIAHHOCTh U U3JIOM.
Mexannyeckue CBOMCTBA KPUCTAJUIOB: YIIPYTOCTh U TEIIONPOBOJAHOCTD.

VY 1enbHbBIN BeC, MArHUTHOCTD, PAAUOAKTUBHOCTh MUHEPAJIOB.

DIeKTPUYECKUE CBOMCTBA KPUCTAIIOB: Mbe30- W IUpo- 3ddexr. Ux cBs3b C

CUMMETPHUEN KPUCTAIIIOB.

XUMHUUYECKHUE CBOWCTBA MUHEPAJIOB.

TuIbl BOABI B MUHEpajax U €€ poJlb.

Metonbl IeTaIbHBIX MUHEPAIIOTUYECKUX UCCIIEAOBAHUM.

Onpenenenne MUHEpaia, MUHEPAJIbHOTO BUAA U MUHEPAJIbHON pa3HOBUIHOCTH.
OO1as xapakTepucTHKa KJIacca CaMOPOIHBIX 3JIEMEHTOB.

OO6mast xapakTepuCTUKa KJlacca TMPOCThIX CEPHUCTBIX COCAMHEHUW W UM

MOJI0OOHBIM.

OO61ast xapakTepuCcTHKa Kilacca cylib(oconei.

OO6u1as xapakTepuCcTUKa KJlacca OKCUIOB.



22. OOmas XxapakTepPUCTHKA KIIacca THIPOKCUIOB.

23. OOmas xapakTepUCTUKa Kiacca GTOPUIOB.

24. OO1as xapakTepUCTUKa KJacca XJIOPUI0B.

25. Teopusi CTpOCHHSI CUIIMKATOB U UX KJIacCU(UKAIIHSL.

26. OOmas xapakTepucTUKa CUIMKATOB C U30JIMPOBAHHBIMU KPEMHEKHCIOPOAHBIMU
TeTpadipamu.

27. O0mas xapakTepUCTHUKAa CHUJIMKAaTOB C  HM3OJUPOBAHHBIMH  TpYIIaMU
KPEMHEKUCIOPOJHBIX TETPAd3IPOB.

28. OO0mas xapaKTepUCTHKA CHIIMKATOB C KOJBIIEBHIMA aHHOHHBIMU PauKaIaMH.

29. OOmas XxapaKTEepPUCTHKA KaPKACHBIX CHIINKATOB.

30. XapaxTepucTHKa MUHEPAJIOB CEMEMCTBA MOJIEBbIX IITATOB.

31. XapakTepHucThKa MUHEPAJIOB CeMECTBa (PEeNmbAIINaTONIOB.

32. XapaxkTepuCcTHKa MUHEPAJIOB CEMEMCTBA IICOJTUTOB.

33. OO1mas xapakTepUCTHKA [EMOYEYHBIX CUIIMKATOB.

34. OOmas xapakTepuUCTHKA JCHTOUYHBIX CHIIUKATOB.

35. OOmas xapakTepUCTHKa CJIOUCTBIX CUIIMKATOB.

36. OOmas xapakTepUCTHKA KJIacca HUTPATOB.

37. OOmas xapakTepuCcTHKa Kjiacca KapOOHATOB.

38. OOmas xapakTepuCcTHKa Kilacca cyab(aTos.

39. OOmas xapakTepuCTHKa Kjlacca MOJIMOaTOB M BOJIb(ppaMaToB.

40. OO6mrast xapaKTepUCTHKA KJIacca XpOMaTOB.

41. OOmas xapakTepucTHKka kiacca pochaToB,apceHaTOB U BaHAIATOB.

42. OO1mas xapakTepUCTHKa Kjacca 00paToB.

43. TunomopdHbie MpU3HAKA MUHEPATIOB

44. T'eonormyeckue mpolLecchl MUHepanooOpa3zoBaHus. [lpuunHBl W CHOCOOBI
MHUHEPaI000pa3oBaHUsI.

45. MarmaTtuueckne MEeCTOPOKICHHS U MapareHeTHUYEeCKUe acColMallii B HUX.

46. IlermaTUTOBBIE MECTOPOXKACHUS U MapareHETUYECKUE acCOI[MAIlUU B HUX.

47. CxkapHOBBIE MECTOPOXKACHUS U MapareHETUYECKNE acCOIMallui B HUX.



48. TuapoTepMmanbHbIE MECTOPOXKICHUS U ApareHETUYECKUE aCCOLMAIlUU B HUX.

49. Tlporecchl BRIBETPUBAHUS U HIyIllEEe B HUX MUHEPaATIO00pa30BaHue.

50. PeruonanpHbli  MeTamMopdu3M M CBSI3aHHBIE C  HUM  IPOIIECCHI
MUHEPAIIO00pa30BaAHUS.

51. OC&,Z[O‘IHI)IC MCCTOPOKIACHUA U MMAPATrCHCTUYICCKHUC ACCOLIMAIINN B HUX.

OueHouHble CpeaCcTBA IS TEKYHIeH aTTeCTAlNH

K THIIOBBIM OLICHOYHBIM CpEACTBAM JUIs TEKYIIEH aTTECTalMyd OTHOCATCS
coOeceoBaHuEe (OLIEHKA BBIMOJHAETCA MO ABYXOamibHOU cucteme (1 — BBIIOJIHEHO,
0 — He BBIMOIHEHO), KOHTPOJbHBIC PabOTHl U TeCThl. VX OlleHKa NJIsl BRIHECEHUS B
cucteMmy BPC Beimonssiercs mo uerslpexOamibHOM cucteme (3 — oTiauyHO, 2
xopouo, 1 — ynoBiaeTBopuTenbHO, 0 - HE YJOBIECTBOPUTEILHO). UTOOBI MOJIYYUTH
OIICHKY 3, HEOOXOJMMO OTBETUTh MpaBUILHO Ha 15 BompocoB, 2 — 13 u 1- 11
IpaBWIbHBIX OTBETOB. Bcero mpeaycmorpeHo 10 KOMIJIEKTOB TECTOB, KaXKIbIA U3
KOTOPBIX BKJIFOYAaeT OT 4 10 6 BapuaHTOB ¢ 16 BompocamMu M TpeMsl — YETBIPbMS
IpeJIaraéMbIMM  OTBETAMM Ha KaKIblil. TecTsl COCTaBIEHBI MO CIEAYIOIIUM
pazzenam: TMarHOCTUYECKHE CBOMCTBA MHHEPAJIOB; XapaKTEPUCTHUKAa MHHEPATIOB IO

MHHEPAJIBHBIM KJIacCaM, yCJIOBUS O6pa3OBaHI/I$I MHUHCPAJIOB.

TunoBoii BApUAHT TECTA M0 OCHOBHBIM pa3/ie/iaM TUCHUILIHHbI

Tect Ne CummeTpus KpUCTAJLIIA
1. Kakue BemecTBa HIMEIOT 3aKOHOMEPHOE PACTIONOKEHHE aTOMOB (HOHOB) B MPOCTPAHCTBE?

a) KpUCTANTNYEeCKHe 0) amopHbIe B) METAMMKTHBIE
2. BexTopuasibHble CBOWCTBA MUHEPAJIOB:

a) 3aBHUCST OT HampaBjeHus:  0) He 3aBUCST OT HaIllPaBJICHUS

B) HE 3aBUCST HU OT YETO
3. Kakoif MuHepai uMeeT HOHHYIO KPUCTAJUIMYECKYIO PEIeTKY?

a) rpadur 0) anmas B) TJIUT
4. DneMeHTaMu OTpPAHEHUS SIBIISIOTCS:

a) TUIOCKOCTH 0) BepIIUHBI B) OCH

5. Yrusl MeXAy COOTBETCTBYIOLIUMU I'PAHSIMU OJHOIO U TOTO K€ MUHEPAJIA!



a) BCET/1a MOCTOSTHHBI 0) Bceraa pa3Hbie
B) MEHSIOTCS B 3aBUCUMOCTH OT yCJIOBUI 00pa30BaHUS
6. B xpucraisie MokeT ObITh IEHTPOB CUMMETPHH:
a)2 0) 1 B) B Pa3HBIX M0- Pa3HOMY
7. MakcuManbHOE YUCIIO IJIOCKOCTEN CUMMETPHH:
a)9 0) 6 B) 32
8. DieMeHTaMu CUMMETPUH SIBIISIOTCSA:
a) BEPIIUHBI 0) ocu B) y3JIbI PEIIETOK
9. CKONBKO IJIOCKOCTEW CHMMETPUU B FaJIeHUTE?
a)5 0)3 B) 9
10. Ocbto cummerpuu Ly siBisieTcst och, Ipu NOBOPOTE BOKPYT KOTOPOH, 3JIEMEHTHI OIpaHEHUs
MTOBTOPSIIOTCS Yepes:
a) 180° 0) 90° B) 120°
11. Ecnmu umerores B kpuctaiie Lgu Ly, TO oceit Ly Oyner:
a)2 0) 6 B) 12
12. THBepCHOHHBIC OCH OBIBAOT:
a) 5 mopsiaka 0) 4 mopsinka B) 2 mopsiaka
13. B ruiaHanbHOM BHJI€ CUMMETPUU OTCYTCTBYIOT:
a) MIOCKOCTH 0) ocu B) LICHTP
14. CkonbKO BUJIOB CUMMETPHUH CYIIECTBYET?
a) 32 0) 147 B) 47
15. Ocbh cuMMeTpHUH Kakoro nopsijika mpoxXoJuT Yepe3 BEPIIMHY MHOTOTPaHHHUKA:
a) Ls 6) L3 B) L,
16. B xkakOM MHOTOTpaHHHMKE OTCYTCTBYET LIEHTP CUMMETPHH:

a) B IUpaMujie 0) B mpu3Me B) B OKTadIpe

Tect Ne CuHroHusi ¥ npoctbie (POPpMBbI

1. Cunronus —310

a) CXO/IHOYTOJIbHOCTh 0) IOBTOPSIEMOCTD B) CUMMETpUs
2. CKOJIBKO CUHTOHUI CyIIecTBYeT B KpucTauorpapuu ?

a)7 0) 32 B) 47
3. Kakas npocrast popmMa HaXOAUTCS B KOMOMHALIUU C MOHO3IPOM:

a) mpu3Ma 0) nupammua B) TETpa’Ap

4. Kakas CHHTOHMSI BXOJUT B HU3IIYIO KaTETOPHIO:



a) TeTparoHajibHas 0) kyOnueckas B) TPUKIIMHHAS
5. B kakoii CHHTOHUM UMEETCsI OJIHa OCh CHMMETPHH TpeTbero nopsika (Ls):
a) TPUrOHAJIbHOM 0) TeTparoHaIbHOM B) poMOHUYECKOI
6. Kpucraibl kakoli CHHTOHUH B IONIEPEYHUKE JAOT KBaJpaT:
a) TPUTOHAIBHOU 0) MOHOKJIMHHOM B) T€TparoHajabHOMN
7. UTO 03HAYaeT B IEPEBOJE C IPEUECKOr0 «MOHO»:
a) MHOTO 0) onuH B) JIECATH
8. KonnuecTBo mpocThix GopM B KOMOMHALIUY OTPEAEIISETCS KOJIMYECTBOM Pa3HOBUIHOCTEH !
a) pebep 0) rpaneit B) YIJIOB
9. OTKpHBITO# TPOCTOH POPMOIL SIBIISETCS:
a) mpu3Ma 0) TeTparap B) KyO
10. 13 kakoro KoJaM4ecTBa rpaHeld COCTOMT MOHOJ/IP:
a) U3 JIByX MEPIECHIUKYISIPHBIX 0) U3 IBYX MEPeCeKaroInXCs B) U3 OJHOM
11. Kakast CHHTOHHSI BXOJMT B BBICIIYIO KATETOPHIO:
a) reKcaroHajbHast 0) kybuueckas B) TPUKJIMHHAs
12. CkonbKo npocThiX (hOpM B HUBIIEH KaTeropuu ?
a) 25 0) 7 B) 15
13. Kakas npocrast popMa U3 HU3IIEH KaTErOpUU COXpaHseTcs B CpelHel KaTeropuu ?
a) TUdIp 0) poMOHUECKHUil TETPAdIP B) MOHOD/Ip
14. B xakoit mpocToii hopMe coaiep>KUTCs O0bIle BCEro rpaHeit ?
a) IEHTaroH-TPUOKTAYIp 0) nunonexa’p B) TEKCOKTA3P
15. B xakoif CHHTOHUM NIPUCYTCTBYET TETPa’p, 00Opa30BaHHBIN YEThIPbMS paBHOOEIPEHHBIMU
TpEeYrojabHUKaMu ?
a) TeTparoHaIbHOM 0) poMOuUecKoi B) KyOuueckoi
16. K kakoif CHHTOHMH OTHOCHUTCSI OKTa’p:
a) KyOnueckou 0) TPUTOHATLHOM B) TETParoHAIHHOU
Tect Ne Kpucramoxumus
1. B BepTHKaIbHOM HalpaBJIE€HUU NOHHBIE PAINYChl C YBEIMUYEHNUEM NIOPSAIKOBOIO HOMEPA
DIIEMEHTA!
a) HE U3MEHSAIOTCS 0) yMEHbIIAIOTCS B) YBEJIIMYMBAIOTCS
2. Monaens mocnmoitHoro pocTa 3a c4et n1ePeKToB B KpucTaIax ObUTa MpeIoKeHa:
a) Koccenem 0) Ctpanckum B) JlemmueitHoM
3. 'padut u anma3 sSBISIOTCS:

a) TIOJTUTUTIAMHA 0) momumoppHBIMA MOIUBUKAITUIMA B) U30MOP(GHBIMU



4. Yto Ha3pIBaeTCs napamerpaMu?

a) OTPE3KH, OTCEKAaEMble IPaHsIMU 0) yribl MeXy pedpamu B) BEPLLUHBI
5. B KaKkoll CHHIOHMU CUMBOJIBI I'paHel OyAyT YeThIpeX3HauYHbIE?

a) reKkcaroHajJbHOM 0) KkyOnueckou B) TPUKIMHHOMN
6. KTo BriepBble BbICKa3asl UAEI0 O TOM, CTO YACTIIbI BELIECTBA CJIOKEHBI U3 I1AapOB?

a) ['aton 0) denopos B) Kemiep
7. B kpucTaiiax Kakoil CHHTOHUM €MHUYHAs TPaHb OTCEKAaeT OTpe3ku a # b # C:

a) Kyonueckou 0) TpUTOHAJILHOM B) TPUKJIUHHOMN
8. Kakue Tumsl mycToT CymiecTBYIOT:

a) OKTa’ApUYECKUe 0) kyouueckue B) MOHOKJIMHHbBIE
9. Paguycel KaTHOHOB OJJHOTO U TOTO K€ 3JIEMEHTA IPU YBEJIMUYEHUU BaJI€HTHOCTH:

a) YBEJIMYUBAIOTCS 0) yMEHbIIAIOTCS B) HE U3MCHSIOTCS
10. IIpu 3anosHeHUH IPOCTPAHCTBA I'eKCArOHAJILHBIMU IPU3MaMH Kakasi peleTKa rmoiydaercs?

a) rpaHeleHTpUpoBaHHass  0) mpocTas (IPUMUTHBHAS) B) IpU3MaTHyecKas
11. CxosbKO cTIOCOOOB YIIAaKOBKU YaCTHI] B KPUCTAJLJIC CYIIECTBYeT?  a) 2 0)3 B) 5
12. zomopdu3m-3t0:

a) 3aMellleHue OJHOTO MUHEpaja JPyruM 0) 3aMeHa OTHUX XMMHUYECKHX

AIIEMEHTOB JIPYTUMU B) U3MEHEHUE MEPUOINYHOCTH YEPEIOBAHUS CIIOEB

13. IlepBUuHbIE AMUTAKCUYECKHE CPACTAHUS BOSHUKAIOT B PE3YNbTATE:

a) 3aMeIleHus 0) KpUCTaIIM3al1U B) pacrnaza TBEpAbIX paCTBOPOB
14. Kakoii cuMBOII OyieT UMETh €IMHUYHAs TPaHb, IIEPECEeKaroasi TOJIBKO OCh X?

a) (100) 6) (111) B) (010)
15 Kakue 1BOMHUKY XapaKTEpHbI 1715 KaccuTepuTa?

a) KOJIeHYaThIe 0) kapnbanckuit 0) IIMUHENEBbIHA
16. Kakyto ¢hopmy OyayT HMETh KPUCTAILUIBI YILTOMIEHHOTO 00nKa?

a) MPU3MaTUYECKYIO 0) oKTa’IpHI B) TaOJIMTYATOTO

Tect «CamopoaHbie 3J1eMEHTHI U CYJIb(PHaAbLD
1. B Kakoil CHHIOHUU KpUCTAJUIN3yeTCs cepa’?
a) TPUKJIMHHAS 0) rekcaroHaJibHas
B) poMOHNUecKast ) KyOnueckas
2. B xakux THIax MeCTOpOXACHUN MOTYT OJJHOBPEMEHHO IIPUCYTCTBOBATH 30JI0TO U IJIaTUHA?
a) poCChIN 0) yIbTPOOCHOBHBIE TIOPOIBI
B) CKapHbI I') Tpei3eHbl

3. [To xakuM TIpU3HAKAM MOKHO Pa3IuIUTh MOJUOACHUT U rpadut?



a) 1O TBEPIOCTH 0) mo ¢hopme BBIICICHUS
B) IO CHATHOCTH T) 110 IBETY U YepTe

4. KakaBa TBep10cTh chanepura?

a) okoJo 4 0) 6-7
B) 1-2 r) Oonee 5
5. K kakoMy KJIacCy CEpPHUCTBIX COSTUHEHUI OTHOCUTCSI MUHEpall ¢ hopmyioit AgsShS;?
a) MPOCTHIC CYIb(UIBI 0) cynedoconu
B) CAMOPOTHBIC T') IepCyIbPUIbI

6. Ilo xakuM cBoicTBaM nepeyibhuabl OTIIMYAIOTCS OT APYTHX CEPHUCTBIX COSAUHEHUH?
a) Onecky 0) craifHoCTH
B) OKpacke I') TBEPIOCTH
7. Kakoii munepan umeet popmyiny CoAsS?
a) apCEHONUPUT 0) MUpaprupuT
B) KOOQJIbTUH ') MAJUIEPUT
8. Kakoit munepasl uMeeT B CBOEM COCTaBe cepedpo?
a) aQpreHTUT 0) mupur
B) OOpHUT r) rpadur
9. Kakue usomopQHble NpuMecu XapaKTepHbI JJIs1 TCHHAHTUTA?
a) MarHui, KaJIbIHA 0) XpoM, BaHa U
B) CypbMa, BUCMYT ') KpeMHHUH, TUTaH
10. Kaxo#i TvIn XUMHUYECKO# CBS3H XapakTepeH st rpaguta?
a) MeTajin4yecKas 0) nonHast
B) MOJIEKYJIIpHas ') KOBaJIEHTHAas
11. Kakoit Mmunepain o6s1agaeT MarHUTHBIMUA CBOWCTBaMH?
a) MUPPOTUH 0) MapKazuT
B) apCEHOMUPUT r) rpadur
12. Kakoit 001K KpUCTaUIOB XapaKTePeH JJIT aHTUMOHHUTA?
a) U30METPUYHbBIN 0) TabMUTYATHIH
B) YeLIyHUaThIi I') yJUIMHEHHBIH
13. Kakoit MUHepas HUKOI/Ia He BCTpeyaeTcsl B KyOM4eckux Kpucramiax?
a) raJIeHuT 0) nmupur
B) MapKa3uT r) caMm. M€Jlb
14. Tlo xakoMy mpu3HaKy HanOoJee JeTKO OTIINYUTh TUPUT OT MUPPOTUHA?

a) 1O CIaHOCTH 0) 1o TBEpAOCTH



B) TIO XPYIKOCTH T') 0 KOBKOCTH
15. Kakoit MuHepan gBiseTcsl py10i Ha LIUHK?

a) TUPUT 0) KUHOBaph

B) apCEHOMHUPUT r) chaseput
16. Ilo kakoMy NpU3HAKY MUPUT OTIIMYAETCS OT MapKa3uTa?

a) 110 TBEPJOCTU 0) 1O TUIOTHOCTH

B) IO MAarHUTHOCTHU r) o opme KpucTamion
Tect «OKcUABI M THAPOKCUABD)

1. B kaKkoil CHHI'OHUHU KPUCTAJUIU3YETCS KyIpUT?

a) TeTparoHaJbHast 0) TpuroHaIbHASA B) MOHOKJIMHHAs

') Kyondeckas 1) pomOuyeckas
2. Kakue MUHEpaJIbl UMEIOT COCTaB, COOTBETCTBYIOIMN Gopmyie TiO,?

a) nepukia3, opycur r) aHaTa3, OpYKUT, PyTHII

0) KacCUTEpUT, MUPOIFO3UT 1) OpayHUT, IUacmop B) ILIHAHENb, KBAPIL
3. Kakoif Tun okpacku Hanbosiee xapakTepeH A pyOuHa u candupa?

a) UAMOXPOMaTHYECKast I') aJUI0XpOMaTHYECKas

0) nceBgOXpoOMaTHUECKast 1) T00EKaNoCTh B) DHEProxpomaTruyeckas
4. Kakuie TUIIBI MECTOPOXKACHHUH (M3 YKa3aHHBIX ) XapaKTEePHBI JIJIsl TUPOJTIO3UTA?

a) TPaHUTHI T') KOJJIOMTHO-XUMHUYECKHE OCAIKU

0) pOTOBUKH U CKapHBI 1) THIAPOXUMUYECKUE OCATKU

B) HE(EJIIMHOBBIE CUEHUTHI
5. Ilo xakuM pU3HAKAM MOKHO Pa3IudUTh PYTHII U KACCUTEPUT?

a) MO IUIOTHOCTH 0) 1o MPO3pPaYHOCTH

B) IO IIBETY YEPTHI r) 1o OJecKy 1) IO OKpacke

6. Kakue n3omop¢Hbie IpuMecH CBOWCTBEHHBI MIIbMEHUTY?



a) Cu, Zn, P 6) W, Mo B) U, Th r) Mg, Mn, Fe* n) Ba, Ca

7. Kakoil MUHEpaJl Ha3bIBAIOT araTom?
a) 30HaJIbHO-OKPAILIEHHBIN XaJle0H T') XKEJIThIM KBapIl
0) 3eJICHBIN XaIeI0H 1) pa3HOBUIAHOCTH XpHU300epuiIa
B) IBIMYATHIN KBapIl
8. Kakue Tumnsl MecTopokIeHII Hanbosee XapakTepHbl ISl XPOMIIIHINHEIU0B?
a) TPAHUTHI, TPAHOJUOPHTEI I') KpUCTAJUIMYECKUE CIIAHIIbI
0) yIbTPaOCHOBHBIE TTOPOIBI 1) KOJUTOMHO-XUMHUYECKUE OCATKU
B) ME30TEPMAJIbHBIE JKUIIbI
9. CoctaB kakoro MuHepaia oroopaxaercs popmynor Mn(OH),?
a) IIMUHEIb 0) cwiIomennan B) OpycuT
) MUPOJIO3UT /1) MaTHETUT
10. Kakas popmyna xapakrepu3yeT KOHCTUTYLIHIO TéTuTa?
a) FeOOH 6) HFeO; B) Fe,03
r) FeFe,04 n) FeO
11. Kakue TUIBI MECTOPOXKACHUHN U3 NTEPEUHCICHHBIX XapaKTepHBbI A1 MarHeTuTa?
a) rpei3eHsl I') CKapHBI
0) Me30TepMaTbHBIC KB 1) 30HBI OKUCIICHUS
B) TUAPOXUMHUYECKHE OCATIKU
12. Kakoil u3 nepednciIeHHbIX MUHEPAJIOB SIBISIETCSA CUIIBHO PaINOAKTHUBHBIM?
a) pyTHI 0) KacCUTEpUT B) DIITMTHUT
T) MAPOXJIOP 1) XpU300epHILI

13. B kakux Tumax MeCTOpPOXKJICHUH (M3 yYKa3aHHBIX) 00pa3yroTcsi O0KCHTHI?



a) KOpbI BEIBETPUBAHUS ') BTOpUYHBIE KBAPLUTHI

0) ckapHbI J1) )KHJTBI QJIBITMICKOTO THIIA

B) ME30TE€pPMAJIbHBIC JKUJIbI
14. Kakyro TBepaocth ( mo Moocy) UMEIOT aTFOMOIITTHHETUTHI?

a)2-3 0) okoJo 4 B) 6,0 — 6,5 T') OKOJIO 5 n) 7,5-8,0
15. B xako¥ CHHTOHHUM KPUCTAJUIM3YETCA TreMaTUT?

a) Kyonueckas 0) TeTparoHajgbHas B) TPUTOHAJIbHAS

) pomOuveckas 1) MOHOKJIMHHAs
16. [1o xakuM IpU3HAKaM JIET4€ BCETO OTIUYUTH XPOMIIITUHEIN OT TeMaTuTa’?

a) 00JIMK KpUCTAJJIOB T') LBET YEPThI

0) TUIT MECTOPOXKIECHUI 1) CTETICHb U XapakTep Osiecka B) OKpacka

Tect «OCTpOBHLIe U KapKaCHbIC CW/IMKATBD»

1. K kakoMy CTpYKTypHOMY THIy CHJIIMKAaTOB OTHOCUTCSI MHUHEpal
¢ aHHOHHBIM paaukaiom [Sig01g]?
a) KOJIbLIEBbIE CUIIMKATBI 0) CIIOMCTBIE CUIIMKATBI
B) LIETIOYEYHbIE CHIINKATBI I') JICHTOYHbIE
2. B Xoz1e KakMX IIPOLECCOB BO3ZHUKAIOT MIEPTUTHI B KaJIMEBO-HATPUEBBIX MOJIEBBIX IIIIATaX?
a) NOJMCUHTETHYECKUE TBOMHUKU B) U30MOpGHOE 3aMeleHHEe
0) pacnaJ TBEpAOIo pacTBOpa  T') IBTEKTHYECKask KPUCTALIM3AIMA IBYX MOJIEBBIX IITATOB
3. B Kakoi CHHIOHUU KPUCTAJUIN3YETCS] MUKPOKIINH?
a) TPUTOHAJIbHAA 0) TPUKIMHHAS
B) poMOuUecKas ') MOHOKJIMHHAS
4. Tlo kakuM npu3HaKaM He(EITUH OTIMYAETCS OT MUKPOKJIMHA?

a) TBEPIOCTh 0) ycioBusi 0Opa3oBaHUs



B) TUII OKPAaCKH MHHEpaja T') CITAHOCTh
5. Kakas muHepanbHas accollMalys XxapakTepHa s Jiazypura?
a) HedeTrH, MUKPOKIIMH 0) KaJIbIUT
B) CAaHUJIUH ') KAHKPUHUT
6. Kakoil TuI1 OKpacku XxapakTepeH JiJii MUHEPaJIOB TPYIIIbl coaainTa?
a) UIUOXpOMaTHYecKas B) aJUIOXpOMaTHYeCcKast
0) crepeoxpomMaTHiecKas T') ICEBAOXPOMAaTUUECKAs
7. Kako#t THII OKpacKu XapaKTepeH IS 1IE0JIUTOB?
a) IAMOXPOMAaTHUECKast B) aJNIOXpOMAaTHYECKas
0) crepeoxpomMaTHiecKas T') ICEBIOXPOMATHYECKAS
8. B kako#i CHHTOHMH KPUCTAITU3YETCSl OEpUILi?
a) poMOuveckoi 0) TpUTrOHAJILHOM
B) TPUKJIMHHON I') TeKCaroHaJIbHOU
9. Kakue 13 OCTpOBHBIX CHIIMKATOB YacTO BCTPEYAIOTCS B KOHTAKTOBO-MOP(UUECKUX MOpoaax?
a) onuBHH, HopcTepuT 0) PNUAOT, aHIPATUT
B) IMCTEH, CUJUTUMAHUT T') HUPKOH, aIbMaHIUH

10. Kakoit MHHEpAJI BCTPEHACTCA B BUAC TPU3MATHYCCKUX KOHBCpTOO6pa3HLIX 1 TaOJIMTYATHIX

KPHUCTAJIJIOB C OCTPOYTOJIbHBIM CEYEHUEM?

a) Tomas 0) chen B) IUCTEH T) acTpo(UILIUT
11. B xakux nopoziax BCTpe4aeTcss aHAATY3UT?

a) LEJIOYHbIE IETMATUTBI 0) rpeiizeHbl

B) BTOPUYHbBIE KBAPIUTHI T') SIUTEpMaIbHbIE Kb
12. Kakoil u3 MUHEPaJIOB UMEET HAWITYUYIIYIO CITAHOCTh?

a) Tomas 0) opTHT B) TIUPOII T') IUPKOH



13. BMecTte ¢ KakuMU MUHEpaIaMy BCTPEYAECTCS JUCTEH?

a) OJIUBHH, ITUPOT B) HedeauH, MUKPOKINH

0) rpoccysip, aHAPAANUT, SITUIOT I') KBapIl, aHAaTy3UT
14.KakoBa mioTHOCTh TOnaza’?

a) okoJio 3,5 0)2,4-2,8 B) Oostee 4-5 ) oKoJio 7-8
15. Kak opueHTHpOBaHa CIIAMHOCTH y TUCTeHA?

a) mo pomOo>ApYy 0) o TpéM NMUHAKOUAAM

B) o nuHakouy (010) r) 1o KyOy

16. B xakux nopojiax o0pazyercst 3BIuanuT?
a) B He()eITMHOBBIX CHCHUTAX 0) B rPAaHUTHBIX TIETMATHTAX

B) B rab0po I') B HOpMaJbHBIX CHCHHUTAX

IlepeyeHb KOHTPOJIbHBIX 3aJaHUI
K BbinoJiHeHU10 «I1P-2. KonTpoJsbHas padoTa»

[IpenonaBarenb, HA OCHOBAHUM aHAIM3a (POHAOB KOHTPOJIBHBIX 00pa3lioB MUHEPAJIOB
(aymuropust E5S03) BeiaeT Matepualibl 1S BEIMOTHEHUST paOOThI MO CIICAYIOIIEH TeMaTHKeE:

Bbuiok 1. Kpucrasorpagus

Konrponibnass padora 1. Meroasl NpOEKTUPOBAHUS KPUCTALIOB.  3a/IaHUE:
IToctpouts Ha cTepeorpaduecKux MPOEKIUIX HAITpaBIeHUs, 3aJJaHHOTO ChepUUECKUMU
KOOPJIMHATaMH U U3MEPUTD YTJIbI MEXIY 3TUMH HAPABICHUIMH.

Kontposbhasi paGora 2. OrnpenesneHue 3I€MEHTOB CUMMETPUU KPUCTAILIOB.
3amanue: Ha Mopensx mpocThiX (opM HaWTH DJIEMEHThl CUMMETPHUH, COCTaBUTbH
dbopMyny CHMMETPUU KPHUCTAUIA; OMNPEACIUTh CHHTOHHIO KaXJIOW MOJENH;
MOCTPOUTH CTEPEOrpPAPUUECKYIO TPOEKIIHIO.

Konrpoasnas padora 3. 3aganue: OnpenenuTs IpocTbie GOPMbI KPUCTAIIIIOB U
KOMOMHAITUU MPOCTHIX (POopM.

Kontponibhass  paGora 4. llenb  paboTbl:  HAy4YUThCS ~ ONMUCHIBATH
KpUCTaJIorpaduueckue MOICIN U CTPOUTH YITPOILIEHHBIEC IPOEKLIUH.

3agaHue: OnpeAeauTh AIEMEHTHl CUMMETPHUH, YUCIIO €IUHUYHBIX HAIMpPaBJICHUM
U UX paCIOJOKEHHUE, COCTaBUTh (OPMYIy D3JIEMEHTOB CHUMMETPHH, ONPEIEIUTH
KaTeropui0, CHHIOHUIO U BUJl CUMMETPHUH, ONPENEIUTh MPOCTYI0 (POpMY, MOCTPOUTH
CTepeorpapuuecKyr0 ¥ THOMOCTEPEOrpapuUEeCcKy0 MPOEKIMH, OTPEAETUTh CUMBOJIBI
rpaHeit u peoep.



TunoBasi cxema BbINOJHEHUS] KOHTPOJIbHBIX padoT Ne 4
1. L,2P.

2. Tpu eavHUYHBIX HANpPaBIEHUS: OJHO NapajuleabHO Lo, npyrue 1Ba NepneHAMKYISPHBI ABYM
IIJIOCKOCTSIM CUMMETPHH.
3. PomOnueckast CHHIOHUS, HU31Iasi KATeropus, IIaHAJIbHBIN BHUI.

4. IIatp mpocThIX (opM: a) MOHODIP OTKpHITasi, O) OAUAIP OTKPHITAs, B) MUHAKOUJ OTKPHITas, T)

npu3Ma pomMOuYecKast OTKpPbITas, /1) MUpaMuIa pOMONYECKasi OTKPBITAsL.
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8. a) MoHORIIp {OOi}, 6) nuap {0kl}, B) muuakoun {100}, r) pomOuueckas npusma {hkO}, m)

pomoOuueckas nupamuaa {hkl}.

Buiok 2. Munepasnorus

Kontposbhas padora 1. Onpenenenue IMarHOCTHYECKUX CBOMCTB MUHEPAJIOB.
3agaHue: MPOBECTH OIpeeieHNEe TUarHOCTUYECKUX CBOMCTB MUHEpasioB (3-5 00p.),
BBIJIAHHBIX TPENOaBaTEIEM;

KontpoabHasi padora 2. 3amanue: Onpemermts MuHepatsl (5-7 o0p.) KiaccoB
CaMOPOJIHBIE ATIEMEHTHI U CyIb(UIBI C IPUBEICHUEM MX MOTHOM XapaKTePUCTHKH.



Kourponbnasi paGora 3. 3amanme: OnpenenuTs MHUHEPAIbl KIIACCOB OKCHIIBI,
THIPOKCHUIBI U Tasion inl (6-8 00p.) ¢ MpuBeAeHHEM HX ITOJHOM XapaKTECPHUCTHKH.

Konrpoabnas padora 4. 3aganve: Onpeneiautb MUHEPaIbl TIOKIacca OCTPOBHBIX U
KapKacHBIX CHITMKATOB (5-7 00p.) C MPUBEICHUEM KX TTOJTHOM XapaKTEPUCTHKH.

Kontposshas padora 5. 3aganue: Onpenenurs MUHEPabl MOJIKIIAcca IENOYEYHBIX,
JICHTOYHBIX M CJIIOUCTBIX CHITMKATOB (5-7 00p.) C MPUBEICHUEM KX ITOJTHON XapaKTECPHCTHKH.

Kounrpoabnasi padora 6. 3amanue: OnpenenuTs MUHEpAIbl Kilacca KHUCIOPOIHBIX
couett (7-8 00p.) ¢ mprBeeHNEM UX TIOJTHON XapaKTePUCTUKH.

Konrpoabnas padora 7. 3aganue: OnpeaenuTs TeHETHYECKUE YCIIOBUST 00pa30BaHUs
MHUHEpAJIOB B 00pa3tiax (3 00p.), BbIIAHHBIX TPETIOIABATEIIEM.

TunosBasi cxema BbINOJTHEHUS KOHTPOJIbHOI padoThl Ne 1

BrImmonHsIeTCS TTyTeM 3amoTHEHUS TaOTHITbI

Ne | Haumen | Mopdo | Liger | YUepra | baeck | [Ipo3 | Cmaiino | M3mom Ya.Bec | Teepmo | [Ipumeu
OBAaHHUC JIorus pavHo CTh CTh aHue

MHHEpa CTh
na

TunoBasi cxeMa BbINOJHEHUSI KOHTPOJIbHBIX padoT Ne 2-6
Makpockonnyeckoe onucaHue MuHepaJia
BrImmonHsI€TCS TTyTeM 3amoTHeHUS TaOIHUIIbI

Ne n/nn Pusnyeckue CBOMCTBA Munepan 1 Mumnepan 2 Munepain 3
O06nuK KpucTama
XapakTep arperatoB
I{BeT MmuHepana

I{BeT yepTHl MUHEpAa
[ToGexanocTb, npu3anus
bneck

IIpo3pauHOCTB

~NOoOOBARWN|IEF

Taoauua 4 — OxoHyanue

8 Hznom

9 CrraifHOCTb

10 TBepaocThb

11 MarauTHOCTh

12 VY nenpHbIN BeC (B ClIydasx,

ecnu oOpasel] mpecTaBiIeH
OJTHIM MUHEPAJIOM)

13 Peaxnus ¢ kucioroit

14 [Tpoune cBolicTBa




15 Conepxanue, %

15 Pasmep kpucrauion

HazBanwne MHUHCPAJId

TunoBasi cxema BbINOJHEHHUS KOHTPOJIbHBIX padoT Ne 7

1. OnpenenuTh MUHEPATHHBINA COCTaB 00Pa3IIOB;
2. Be1ienuTh XapakTepHble MUHEPAIbHBIE aCCOIMALINY;
3. Cnenatb BbIBOJ 00 YCIOBHUSIX 0Opa30BaHUsI MUHEPAJIOB.



