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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).

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
iskopaemykh. Uchebnoe posobie. [Crystallography, mineralogy and improvement of
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.
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AHHOTAIUS JUCHUNIMHBI
«Kpucraniorpadus 1 MUHepaJIOTrus»

VYueOnas aucuuruinHa «Kpucramiorpadus U MUHEpaNOTus» pa3paboTaHa s
CTYJIEHTOB, oOydJarommxcs 1Mo HampasiaeHuto moarotosku 05.03.01 T'eomorws,
npodmib «['eomorus», Bxoaut B 06a30Byr0 4acTh Oyioka 1 JlucrumiamHbl (MOTYITH)
yueOHoro miaHa (uuaekc b1.5.16).

OO6miass TpyJ0eMKOCTh AUCHUIUIMHBI COCTaBJSIET [/ 3a4eTHBIX €AUHUIl, 252
9acoB. YUeOHBIM IUIAHOM TPEIYCMOTPEHBI: JIeKIMOHHbIe 3aHsATus (54 wac.),
nabopaTtopHbie paboThI (54 yac.), mpakTudeckue 3aHaTus (36 Jac.), caMoCTOsSTeIbHAS
pabota cryaeHtroB (108 gacoB, B ToM ymciie 36 4acOB Ha MOJATOTOBKY K JK3aMeHY).
JucuunnuHa peanu3yercs Ha 2 Kypce B 3-M U 4-M ceMecTpax.

ConepxaHue JNUCHMIUIMHBI OXBAaThIBAET KPYr BOIMPOCOB, CBA3AHHBIX C
U3YYCHUEM XUMHUYECKOTO COCTaBa M KPUCTAUIMYECKOTO CTPOCHHUS MUHEPAJOB.
Kpucramindeckoe BelECTBO UrpacT MEPBOCTENEHHYIO POJIb B CTPOCHUHU 3€MHOIO
mapa. Ilo3HaHWEe 3aKOHOB TPHUPOJBI, OTHOCSIIMXCA K BO3HUKHOBCHHIO W
pa3pyIICHUIO ATUX BEIIECTB, NMEET BaKHEHIIee MpaKTHYECKoe 3HaueHue. B xoze
M3Y4YEHUS Kypca pacCMaTPUBAIOTCS OCHOBHBIC CBOWCTBAa MHUHEPAJIOB, ITO3BOJISIOIINE
JUArHOCTUPOBATh MX, aHATU3UPYIOTCS KJIACCHl MUHEPAJIOB U UX OCHOBHBIE MPU3HAKH,
a TaKKe XapakTepHbIe IMaparecHeTHYEeCKUEe accoluanuu. Bce 3T 3HaHUS JaayT
BO3MOXHOCTh CTYyJIeHTaM 0oJiee YBEPEHHO OPHUEHTHUPOBATHCS B BOIPOCAX YCIOBHIA
o0Opa3oBaHMsI U TeHE3UCa MUHEPAJIOB.

Hucrummaa  «Kpuctammmorpadbuss W MUHEPAJIOTHS»»  JIOTHUECKH U
colepKaTeIbHO CBs3aHA C TAaKUMH JUCITUIUTMHAMH, KaK TEOXUMUs, meTporpadwus,
YUYEHHE O MECTOPOXKICHHIX IMOJIE3HBIX HMCKOMAEMbBIX, METOJIbI U3YYCHHS BEIIECTBA,
o0oraiieHue MmoJIe3HbIX UCKOTIAEMBbIX.

Henab0 AUMCHUNUIMHBI SBISETCS TMO3HAHUE CTYJIEHTAMU TEOPETHUYECKUX H
METOAMYECKUX OCHOB KPUCTAIUIOXUMHUH, KpUCTAIOTpadhd 1 MUHEPATIOTHH.

3agaum JUCUUIJINHBI:

- o0yuyeHHe CTYJCHTOB TMPAKTHUYECKMM HaBbIKaM pabOThl C KPHUCTAJUIAMH,
OBJIAJICHUE TPUEMaMH TPAMOTHOTO OIUCAHUS BHEIIHEH (OPMBI U BHYTPEHHETO
(aTOMHOT0) CTPOCHUS KPUCTAILIOB, HEOOXOAUMBIX ISl MPABUILHON WHTEPIPETAINH
PE3yIhTATOB CAMOCTOSITEILHOM HAy4YHOW pabOThl W TIOHMMAaHHUS CIEIUaIbHOM
JTUTEPATYPHI,

- TCOPETUICCKOE U MPAKTUUECKOE OCBOSHNE OCHOBHBIX IMOHATHHA M BHIPAOOTKA Y
OyayImiero CreruanucTa KOMIUIGKCA HABBIKOB WM 3HAHWW IS WCIIOJIB30BaHUS
OCHOBHBIX METOJIOB aHajM3a, KaKk B 00JIACTH HCCIEAOBAHHMS CTPYKTYPHI, TaK H
JTUArHOCTUKH MUHEPAJIOB.

- M3yYCHHUE IMarHOCTMYECKUX CBOWCTB MHHEPAJIOB, TEHETUYECKUX MPU3HAKOB
CaMOPOJIHBIX JIEMEHTOB, CYJIb()HI0B, OKUCIOB M THAPOOKUCIIOB, CHIIMKATOB, COJICH,
KHCJIOPOJHBIX KHCIIOT M TaJIOTEHUIOB;



- M3YYCHHE IMApareHeTUYECKUX acCOIMAIMii MHUHEPAIOB M WX TCHETHUYECKUX
NPU3HAKOB MPHU PA3HBIX YCIOBUAX 00pa30BaHUS.

- TEOPETUYECKOE M TIPAKTHUECKOE OCBOCHHNE OCHOBHBIX MOHSATUI U BBIPAOOTKA Yy
OyayImiero CreruaiucTa KOMIUIEKCA HABBIKOB W 3HAHWW [IJI  WCIIOJI30BAHUS
OCHOBHBIX METOJIOB aHajdn3a, KaKk B 00JIACTU HWCCIEAOBAHHS CTPYKTYpPHI, TaK H
JTUATHOCTUKN MUHEPAJIOB.

Jl7ig ycTienmHoro u3yueHus: AUCuuIIHbl « Kpucramiorpadus 1 MUHEPATIOTUS» Y
oOydaromuxcst  JAODKHBI ~ OBITh ~ YacCTUYHO  C(OPMHUPOBAHBI  CIICIYIOIIHE
IpeIBapUTEIbLHBIC KOMIICTCHITHH

[1K-2, criocoOHOCTh CaMOCTOSATEILHO MOTYYaTh TE€OJIOTHYECKYI0 HH(GOPMAIIHIO,
WCIIOJIF30BaTh B HAYYHO-WCCIIEIOBATEIBCKON IEATEILHOCTH HABBIKA TOJEBBIX H
71a00paTOPHBIX TEOJOTHUECKUX UCCICAOBAHUHN (B COOTBETCTBUH C HANPABICHHOCTHIO
(mpoduiemM) MoArOTOBKH);

[IK-3, cnocoGHOCTL B COCTaBe HAayYHO-HUCCIEIOBATEIBCKOTO KOJUICKTHBA
y4acTBOBAaTh B MHTEPIIPETAIIUU I€OJIOTMUECKOM HH(GOPMAIINH, COCTABICHUH OTYETOB,
pedeparoB, Oubnuorpadguil Mo TeMaTUKE HAyYHBIX HCCIICIOBaHUM, B TMOATOTOBKE
MyOJIMKAIIHiA;

[IK-6, TOTOBHOCTP B COCTaB€ HAYyYHO-TIPOU3BOJACTBEHHOTO KOJIJICKTHBA
y4acTBOBaTh B COCTABJICHUHM KapT, CXEM, pa3pe30B M JIPYyrol yCTaHOBIEHHOM
OTUYETHOCTH 10 YTBEPKIECHHBIM (hOpMaM.

[Inanupyemble pe3yiabTaThl OOYYEHHS [0 JIaHHOM JUCUUIUIMHE (3HAHMUS,
YMEHUS, BJAJACHUSA), COOTHECCHHBIC C TUTAHUPYEMBIMH pe3yjbTaTaMH OCBOCHHSI
o0pa3oBaTeNbpHON MPOTPAMMBI, XapaKTePU3YIOT ATanbl (OPMUPOBAHUS CIICTYIONTUX
KOMITETEHIINM:

Koa u popmynuposka

Tansl Q)opanOBamm KOMIIETCHIIUHA
KOMIICTCHIINHU

Hampapnenust o0yiacTeit reojioruu, reoQU3UKH,
r€oOXnuMHuH, ruAporcojiIoruu 1 HH)KeHepHOﬁ T'€0JIOTHUH,
FEOJIOTMM U TEOXHMHHU TOPIOUHUX HCKOIAEMBIX,
JKOJIOTUYECKOM I'e0JIOTHH

IIK-1, cnocoOHOCTb UCITOAL30BATh
3HAHUS B 00JIACTH TE€OJIOTHH, 3naer
reo()U3MKH, TCOXUMUH,
THAPOTEOJIOTHH U HHKEHEPHOMN
T€OJIOTHUH, TEOJIOTUU U T€OXUMHU VYmeet [IpoBoaMTE MUHEPATOTHUYECKUE HCCIICIOBAHHMS
TOPIOYHMX UCKOITIAEMBIX,
9KOJIOTHYCCKOM T'€OJIOTHH JIJIS
pelIeHus HayqHO-
HCCJICI0OBATEILCKHX 3a1a4 (B Brnaneer
COOTBETCTBHH C HAIPABICHHOCTHIO
(npoduiieM) MOATOTOBKH)

IIpakTrueckumu HaBBIKAMU paboTsI c
MUHEpajlaMHi, HEOOXOAWMBIX Uil  NPaBHILHOMN
UHTEPIPETallud  PE3YIbTaTOB  CaMOCTOSITENIEHOM
HayyHOW paboThl W TIOHUMaHWS CHEIHaTbHON
JIUTEPATYpsl; B T.4. [ PEIICHHs HAy4YHO-
HCCIEA0BATEIbCKUX 33184

OO6menpodecCHoOHANbHBIE  3HAHWSIT W HABBIKU

IIK-4, roToBHOCTH NMpPUMEHATH Ha 3naer TTOJIEBBIX re0JIOrMYECKUX, reoQpU3NYEeCKHX,
MPAKTHKE 6a3oBbie T€OXUMHYECKHUX, THIPOT€0IOTHYECKUX,
oOmenpodeccuoHalbHble  3HAHUS HePTEra3oBbIX M HKOJIOT0-TEOJIOTHYECKHX paboT

u HaBBbIKH IIOJIEBBIX

v Opranm3oBaTh IIOJICBBIE Te€OPU3NUECKHE PaOOTHI:
TCOJIOTHYECKUX, TeO()U3HUCCKUX, MECT

BBIOpAaTh  ammaparypy, pa3padoTaTb METOIUKY




TeOXMMUYECKUX, HU3MEpPEHUI; 00ecCIIeunBaroIIHe HEOOXOANMYIO
TUAPOTCOJIOTHYECKUX, TOYHOCTh

He(TerazoBeIX u 3KOJIOTO-

TFEOJI0rnIeCKuX pabor npu MetogamMu U crioco0aMu HMHTEPIIPETALUN T'eOJIOTO-
pemeHnn NPOU3BOACTBECHHbBIX B reoU3MUecCKuX  JaHHBIX, B TOM UYHCIEC C
3a1a4 (B COOTBCTCTBUH Y faeet HCIIOJIb30BAHUEM  COBPEMEHHOIO  IPOTrPamMMHOIO
HaIPaBJICHHOCTHIO (mpodumem) obecrieueHus

MporpaMMbI OaKaiaBpuara)

Jnst hbopMUpoOBaHMS BBINICYKA3aHHBIX KOMIETEHIIMH B paMKaxX AUCIUILIMHBI
«Kpuctaimorpadhuss ¥ MUHEpaJOTHs» MPUMEHSAIOTCS  CIEAYIONIUE  METO/IbI
aKTUBHOTO/ WHTEPAKTUBHOTO OOydYeHHs: JeKuus-Oecena, JCKIUS-TPE3CHTAINS,

HpO6H€MHaﬁl JICKIUA, KPYIJIBIC CTOJIBI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
baok 1. Kpucramuiorpagus (18 gac.)
Paznen |. Kpucraninuyeckoe cocTosiHue BemecTnBa (4 yac.)
Tema 1. Kpucramindeckoe cocTosiHue BeliecTna (2 4ac.)

CoBpeMeHHbIE TPEACTaBICHUS O Tpupojie MuHepayioB. VcTopus pa3BUTHS
MUHEPAJTIOTUYECKUX 3HaHM. CBA3b MUHEPAJIOTUH C ApyruMu Haykamu. HayuHoe u
MPaKTUYECKOE 3HAUCHUE COBPEMEHHOW MUHEPAJIOTUH.

[TonsiTue 0 KpUCTAIIE, KpUCTAIUTMYECKOM U amopdHOM BeriecTBe. CTpoeHue
KpuctauioB. lIpocTpaHcTBeHHass pemeTka. BaxHenmue CBOWCTBA KPUCTAIIOB
(aHU30TPOITHOCTD, OJTHOPOIHOCTD, CIOCOOHOCTH CAMOOTPAHATHCS).

Tema 2. Bo3HuKHOBeHHeE, POCT U pa3pyllieHUe KPUCTALIOB (2 yac.)

Cnocobbl  00pazoBanus KpucTawioB. dakTopbl 00pa3oBaHMs MHUHEPAJIOB.
[Ipepeoxnaxkaenne W (WiIM) TMEPECHIIEHWE pPacIylaBOB, PAcTBOPOB WIIM Ta30B;
npeoOpa3oBaHue TBEPBIX (Pa3, XUMHUYECKUE PEAKIINH, HICKTPOXUMUYECKUE SBICHHUS,
KU3ZHEICATEITLHOCTD OpraHU3MOB. Turbl 3apOXKICHUS KPUCTAJIJIOB.
KpucrannmuzanmonHas CnocoOOHOCTH BEIIECTBA.

Mogenu pocta KpuctaiuioB. Moiesib MOCIOMHOTO POCTa C MO3ULHAN aTOMHO-

MOJICKYJIAAPHOT'O COCTOAHHUA  TIOBCPXHOCTH  pACTyILICro  KpHUCTAJLIA. Moaens



HECOBEPUICHHOTO pocTa KpUCTAWIOB. JleheKThl KpUCTANTUYECKOW PpEIIeTKH.
CTpyKTypHO-XMMHYECKUE HECOBEPILIEHCTBA MUHEPAJIOB.

®dakTopbl, BIAUSIONIME HA OOJIMK KPUCTAJUIOB, U SIBJICHUS, COMPOBOXKIAIOIINE
Kpuctaum3anuio. IsMeHeHrne cKopocTH pocTa rpaneid. KoHIleHTpalmoHHbIE TOTOKH.
PactBopenue u perenupaiius kpuctamioB. CriocoObl BbIpAIIMBAHUS KPUCTAILIOB.

Paznen 2. I'eomerpuyeckas kpucraiorpadpus (9 uac.)
Tema 1. 3aK0H NOCTOSTHCTBA YIJIOB U TOHUOMETPHUS KPUCTAJLIOB (2 4ac.)
3akoH TMOCTOsAHCTBA yIioB. 3akoH CreHo-JIoMmoHocoBa-Poma-ne Jlums.
OtpaxarenpHble TOHHOMETPBL. Kpructaimoxumuyeckuit ananus E.C. denoposa.
Crepeorpaduueckue  npoekiuu. [Ipoekiuu  HampaBieHUW,  MOPOEKIUU
IUIOCKOCTEH, ocell cumMmerpuu. ['HomocTepeorpaduyeckue MpPOEKUUU TIpaHen
kpuctamioB. Chepuueckue koopauHatel. Cetka Bymnbda.

Tema 2. CumMeTpusi KpucTaLion (3 yac.)

CumMeTpusi KpHUCTAJUIOB. DJIEMEHTbl CUMMETPUHU: LIEHTP, IUIOCKOCTH U OCH
cumMeTpuu. MHBepcroHHbIE OcH CUMMETpUU. CII0)KEHHE 3JEMEHTOB CHUMMETpPHH.
EnuHuuHbleE W CUMMETPUYHO-pABHBIE HaNpaBi€HUS B KpHUCTaIax. Bunubl
CUMMETPUH, KaTETOPUH, CHHTOHUM U UX MpU3HAKU. BeiBoA 32-X BUIOB CUMMETPUH.
DJIEMEHThl CHUMMETPUHU, XapaKTEpHblE [JIi KPHUCTAUIOB Pa3HbIX CUHTOHUI.
Ornpenenenne CUMMETPUM PEATbHBIX KPUCTAILIOB.

[TpocTeie hopMbI KpUCTALIOB U UX KoMOUHaIuu. [ToHATHE O BBIBOJIE MPOCTHIX
dopm. IIpocTeiec HOpMBI HHU3IIUX, CPEAHUX M BBICIICH CHHTOHWHK. PazHoBHIHOCTH
npocTbix GopM. DOpMbI peanbHBIX KpUCTaLIoB. OmnpeneneHue MnpocThix (GopM B
KOMOHWHAITUSX.

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

Koopaunatuele mmockoctd W ocu. [lapameTrpsl  rpaHeil.  3akoH
paIMOHAILHOCTH MapaMeTpoB (3akoH ["aroum, MK 3aKOH IENIBIX YMCE) KaK CICICTBUE
PELIETYATOr0 CTPOCHUS KPUCTAIIIOB. NHIEKCHI U CUMBOJIBI TPAHEN.

CumBoJibl pedep u kpuctamuiorpaguueckux oceil. KoopnuHatHaeie cucteMsl B

KpUCTaJIorpaduu U ycTaHOBKA KpUCTAIIOB. Pacronoxkenne KOOpAWHATHBIX OCe U



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

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

YcnoxHeHHble ¢GopMbl KpucTauioB. CKeleTHble KPUCTAUIBI U JICHAPHUTHL.
AHTHCKENEeTHbIE KpUCTaIUTbl. CKPYYEHHBIE U PACHICIIIIEHHBIE KPUCTAJLIIBI.

Tunel cpacTaHuil KPUCTAIIIOB. 3aKOHOMEPHBIE, TPUOIMKEHHO-3aKOHOMEPHbIE
M HE3aKOHOMEDPHBIE CpACTaHUA. ABTOIMUTAKCUYECKHE M TETEPOINMUTAKCHUYECKUE
cpocTku. CUHTAaKCUYECKHUE U TOMOTAKCHUYECKNUE BPOCTKHU. THIBI JBOMHUKOB. 3aKOHBI
JIBOMHUKOBAHHUA.

Pa3znea 3. Kpucramioxumus (5 yac.)

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

OO1ee npeacTaBiaeHUE O CTPYKType KpucTawioB. CBoMCTBA MPOCTPAHCTBEHHBIX
peleToK. OJIEeMEHTapHble s4YeKkd. YeTblpHAAUAaTh THUIIOB MPOCTPAHCTBEHHBIX
peuierok (pemerku bpass). OCOOEHHOCTH CUMMETPUN MPOCTPAHCTBEHHBIX PEIIETOK.
TpaHCAAMOHHBIE  3JEMEHTBI  CHUMMETPHMU. TpaHCHAUMOHHBIE  PEMIETKHU.
IIpencraBienne O B3aUMOJEUCTBUM 3JIEMEHTOB CUMMETPUUA B KPUCTALIMYECKHUX
CTpyKTypax (cioxkenue nepeHocoB). demnopoBckue (MPOCTPAHCTBEHHBIE) TPYIMIIBI
cumMeTpuu. BeiBon nipocreitmmx denopoBckux rpymm. Ux pacmmdposka.

CBOIICTBA CTPYKTYPHBIX AJIEMEHTOB KPUCTAIIIOB. TUIIBI XUMHUECKUX CBSA3EH B
MUHepanax. ATOMHbIE U WOHHBIE paauycbl. D(P(EKTUBHbIE MOHHBIE paguychl B.
lNonpnmmvuara. KoopamHauvoHHOe 4uCia0. 3HAYEHUS MPEIEIOB YCTOWYHUBOCTH H
COOTBETCTBYIOIIMX UM KOOPIUHAIMOHHBIX YHCEIL.

IImoTHeMmas ynakoBka 1IapoB. BHUAbl IJIOTHEHIIMX YIIAKOBOK B aTOMHBIX
CTPYKTypax. TeTrpasapuuecKkue U OKTadAPUIECKUE ITyCTOTHI.

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

Oco0eHHOCTH XMMHMUYECKOTO cocTaBa MuHepasioB. CoelnHEHUs MOCTOSHHOTO
U TiepeMeHHoro coctaBa. M3omopdusm. HM3omopduble cmecu u u3oMopdHBIC
MuHepanbl. Tunbl uzomopdusma. [IpuunHbl ¥ yClIOBUS TPOSBICHUS M30MOpdU3Ma.

N30CTpyKTYypHOCTS.



Bunet nmomumopdusma. Ilomumopdubie  mpeBpamieHus, MOIUMOPQHBIE
Moaudukamuu. Tumel moauMop(HBIX MpeBparieHuil. MexXaHu3Mbl MOTMMOP(OHBIX
npespamienuii. IlceBmomopdHoe 3amemnenue. Ilyctorensie mceBAOMOPGO3HI.
[Tapamopdo3sl. [Tomurummsm. [TomuTHTIEL B BX BUIBI.

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

OOBEeKT MHUHEpaJOrMu. 3HAYE€HHWE MHUHEpAJOTuu. 3a/Jlayd MHUHEPaJIOTHUHu.
OCHOBHBIC HaNpaBJICHHUS MCCICAOBAHUNA B MHHEPAJOTHUU. OTalbl Pa3BUTHUA
MUHEpAJIOruu. MuHepasabl U MUHEPaTbHBIC BUIBI.

Tema 2. /Inarnoctudyeckue cBoiicTBa MUHepaaoB (2 yac.)

Mop@donornueckue cBoiicTBa MuHepaioB Mopdosorust kpuctamios. OOIUK U
rabutryc MuHepanoB. Tumbl rabUTycoB JUIsl pealibHbIX KpPUCTAIOB. TuIbl 00JIMKA.
[lpyuunHbl MCKaXKEHHS KpucCTawioB. Mopdonorus MHUHEpaTbHBIX arperaros.
MoHoMUHEpallbHbIE W TOJMMUHEpAJIbHBIE CpacTaHus. YCIOBUS UX 00pa3oBaHMS.
Bununanu, mnapkeTHas CKyJIbNTypa, QUTYPHl TpPaBICHUS, IITPUXOBKA. THIIBI
IITPUXOBOK.

Onrtuueckue cBoiicTBa MuUHEpanoB. [loNsipu30BaHHBIA U HEMOJSIPU30BAHHBIM
cBeT. M3oTpomnHble U aHU30TpOINHbIE MUHEpaibl. bieck munepanoB. Bunbl 651eckoB.
[Ipo3paunocte MuHepanoB. L{BeTr MuHepanoB. MexaHu3Mbl BOSHUKHOBEHUSI OKPACKH
MuHepanoB. Tpu poma okpacok (IO MPOMCXOXKACHHWIO) MHUHEpasjoB. L[BeT udepTs
MuHepanoB. JlromuHecueHnua. Bunpl momMuHecueHIUU. SBICHUS IUCHEPCUUA U
UHTEep(DEPEHIINHU CBETA MPU MPOXOKICHUH €T0 Yepe3 MUHEPAJ.

MexaHnueckue CBOMCTBA MHHEpPAIOB. TBepAocTh MHHEpaIoB. CrocoObl
onpenenenus TBepAoctH. CrnaiiHocTh MUHepayioB. Knaccudukanus cmaliHOCTH 1O
CTEMIEHH COBEPIICHCTBA MposiBIeHUs. OTIETbHOCTh W HM3JIOM MHUHEpAnoB. THIIbI
u3nomoB. Jlepopmupyemocts MunepanoB. Buasl aedopmarmm.

VYaenbHbId Bec (IJIOTHOCTh) MUHEPAIOB. Y CIOBHBIE T'PYIIBI MUHEPAJIOB IO

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



OUAJIEKTPUKY, TMPOBOAHUKA W NOJYOPOBOAHUKH. [Ibe3037€KTpHyYecTBO M
MAPO3JIEKTPUYECTBO.  Termopu3nyeckue  CBOWCTBA U TEPMOXUMHUYECKAS
YCTOWYMBOCTh MUHEpANOB. [leruaparanus u TepMudecKas Jucconuanus. TUIbl BOJbI
B MHUHEpaJjax.

Metonbl eTanbHBIX MHMHEPAJOTMYECKUX HCCIEHOBAHUM: XUMHYECKHH U
CIIEKTPaJIbHBIM, aTOMHO-3JICOPOLIMOHHBIH, PEHTIE€HOCIIEKTPAJIBHBIN
(MUKpPO30HIOBBI) M MacC-CIIEKTPOCKONMYECKUA aHamu3. MeToapl H3y4deHHUs
CTPYKTYpbl MUHEPAJIOB (peHTreHoTrpadus, deKTpoHOTrpadus).

CymHOCTh  MapareHeTHYeCKOro  aHajim3a.  |urnoMop@Hble  MPU3HAKU
MUHEPAJOB.

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

Knaccudpukanus MUHEPAJIOB: Teodpacr, ABuIIcHHa, Arpuxoura.
Kmaccudpukanus M. B. JlomonocoBa, B. 1. Ceepruna, 1. bepuenuyca. JI. [[sHa.
OCHOBHBIE TPHUHIMIIBI COBPEMEHHOM KIACCU(PUKALUU MHUHEPATOB. MHHEpaIbHBIMI
BU/Jl, MUHEPAJIbHASI PA3HOBHIHOCTh, MUHEPAJIbHBIN UHIUBU/L.

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

OO1as xapakTepUCTHKa THIIAa CAaMOPOAHBIX 3JIEMEHTOB. YHCIO0 MUHEpaJIbHBIX
BUJOB M HMX pacnpoCTpaHEHHOCTh. Kiacc camMOpoJHBIX METaIOB: Meldb, cepedpo,
30J10TO, miatuHa. Kpucramnoxumus, knaccupukanus. Mopdoisorus u gunyeckue
CBOMCTBa CaMOpPOJHBIX METAJIOB, OCOOCHHOCTHM WX JHUAarHOCTUKU, TEHE3HC.
[IpakTHyeckoe 3HaYEHUE.

Knacc CaMOPOIHBIX HEMETaJIIOB: anmas, rpadur, cepa.
Kpucrannoxumuyeckue 0COOEHHOCTH CaMOPOJHBIX HEMETAJUIOB, 170:¢
KpuctamioMmopdosuorus, (¢uU3MUEeCKHe CBOMCTBA, JWArHOCTHKA, MPAKTHYECKOE
HCIIOJIb30BaHUE.

Tema 3. MuHepaorusi CEpPHUCTBIX COEIMHEHNH 1 UX AaHAJIOroB (4 4ac.)



OOmrasi xapakTEepUCTHKA MHUHEPAIOB. XUMHUYECKHE © MOP(OIOTHUECKHE
0COOEHHOCTH coequHeHud. @usnyeckue CBOWCTBA. YCJIOBUS 0O0pa3oBaHUA U
HAXO0XJICHUS B IIPUPOJIE.

Kmacc cobctBeHHO CcynbpumaoB ©W WX  aHAIOroB. MuUHEpambl C
KOOPJIMHALIMOHHOW CTPYKTYpPOM: XalabKO3UH, MUPPOTUH, MEHTIAHIUT, chanepur,
TaJICHUT, OOPHUT, XaJIbKONMUPHUT, CTAHHUH, HUKEIHH. MHHEpaiabl C IeNOoYeYHOU
CTPYKTYpOil: KMHOBapb, aHTUMOHUT. Kiacc mepcynbhuaos (aucynb(umnoB): MUpHUT,
MapKas3uT, apceHonuput. Kiacc cynsdoconeit. MuHepasnbl ¢ OCTPOBHOM CTPYKTYpPOM:
Oyieknble pyAbl (TETpa’ApUT, TEHHAHTHUT), NPYCTUT, HUPAPTHUPUT. MuHepaibl ¢
LEMOYEYHON CTPYKTYpOH: JKEMCOHUT, OynaHxkepuT. Teimypuapl, CEJICHHIbI,
AHTUMOHMU/IBI.

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

OOmiasi xapakTepuUCTHMKa MUHEpPAJOB Kjlacca OKCUJOB M THUIPOKCHUIOB.
XVMMHYECKMM  COCTaB M CTPYKTYpbl  OKCHUJAOB M  THAPOOKCUIOB,  HX
KpucTajuioxumuueckas knaccuduxanus. Kpucramiomopdomorus u ¢dusnueckue
CBOMCTBAa OKCUJOB U THIPOKCUIOB B CBA3U C COCTaBOM, CTPYKTYPOW M TI'€HE3UCOM.
JlnarHoctTrka OKCHI0B U THAPOOKCUAOB. ['€eHe31C U MPaKTUYECKOE UCIIOIb30BAHNUE.

KoopanHallnOHHbIE OKCUJIbI: KYIPUT, YPAHUHUT, KOPYHH, F€MATUT, UIbMEHHUT,
INUHENIb, XPOMUT, MarHeTuT. LlemodeuHble OKCUIBL: pPYTUI, KAaCCUTEPHUT,
MAPOJIIOBUT, KOJIyMOUT, TaHTANUT. KapkacHble OKCUABL: KBApIL], MUPOXJIOP.

[lermmoyeuHble THUAPOKCUABL:  AMACHOp, TreTuT, ncwioMenad. Crioucrteie
TUIPOKCHUIBI: OPYCHT.

Tema 5. MuHepasorusi raJIouJIAHbIX cOeIMHEeHUIi (2 yac.)

Oo6mas xapaktepuctuka. Knaccudukarus. Kmnace dropunos: ¢uroopur. Kiace
XJIOPUJIOB: TajuT, CWIbBUH. CXOACTBO M OTJIMYME MHUHEPAJIOB JBYX KJIacCOB.
Kpucrannomopdosnoruss u ¢usnueckue CBOWCTBAa TaJOT€HUIOB, HX CBA3b CO
CTPYKTYPOU U COCTaBOM. [ '€HE3HC U MPAKTUYECKOE 3HAUCHUE.

Tema 6. Munepasnorus cuiiukaToB (6 yac.)



CoBpeMeHHbIE TPEACTaBIEHUS O CTPYKType cuiukaroB. Krnaccudukarus
CUJIMKATOB. 3aBUCUMOCTh (DU3UYECKUX CBOMCTB CHUJIMKATOB OT MX CTPYKTYPHBIX
0COOEHHOCTEN U XUMHUYECKOTO COCTaBA.

[Tonknacc 1. Cunamkatel € W30JUPOBAHHBIMA  KPEMHEKHCIOPOJAHBIMU
TeTpadipaMu  (OCTPOBHBIE OpTOCHIMKAThl). IIpocThie OpPTOCHIMKATBI: OJIMBUH,
rpaHatbl (MO, adbMaHIWH, CIECCApTHH, YBApOBUT, AaHAPAIUT, TPOCCYIp),
UpKoH, peHakuT. OpTOCUINKATHI C JOOABOYHBIMU aHUOHAMU: UCTEH, aHAATy3HT,
CUJUIMMAHUT, TOoNa3, ceH, CTaBPOJIUT.

[logxkmacc 2. CwimkaTtel €O  CABOCHHBIMH  KPEMHEKHCIOPOIAHBIMHU
TeTpaj’/ipaMu: HNUAOT, KaJlaMUH, AacTpO(UIUIMT, OPTUT, BE3yBHAaH, WIIbBAUT.
Cunmukatbl C KOJIBLIEBBIMHM pajJKajiaMu (OCTPOBHBIE METa- M JUMETACHUIIMKATHI);
METaCUJIMKaThl 0e3 J00aBOYHBIX AHWOHOB: OEpUIUI, KOPAUEPHUT; METACHIMKATHI C
100aBOYHBIMH AHHOHAMU: SBJIUAIUT, TYPMAJIHH.

[Togxnacc 3. CuIMKaThl C HEMPEPBIBHBIMU LETIOYKAMU KPEMHEKHUCIOPOIHBIX
TETPa3IpoB (LIEMOYEYHbIE METAa- U JUMETacUiIuKarhl). CHUIMKAThl C OJMHAPHBIMH
nenoykamMu. [IMpOKCEHBI: SHCTATUT, TUIEPCTEH, AHUOICUJ, TeJEeHOEPTUT, AaBTHT,
arupuH, cnogyMeH. [IMpoKCeHONUIbI: BOJUTACTOHUT, POAOHUT. CUIIMKATHI C JBOWHBIMU
nenoykamMu (JeHtamu). AM@uOonbl: aHTOPWIIUT, TPEMOJUT, aKTUHOJUT, POTOBas
oOMaHka, ap(pBeECOHUT.

[Tonknacc 4. Cunukarbl C HENPEPBIBHBIMU CJIOSIMU KPEMHEKHUCIOPOIAHBIX
TETPa’ApOB (CIOUCThIE JUMETACHIMKATHI): KAOJUHUT, CEPIEHTHH, PEBINHCKHIA
TalbK, MUPOGUIUIUT, (PJIOTOMUT, OMOTUT, MYCKOBHT, JIETHJIOJUT, MOHTMOPHJUIOHUT,
XJIOPUTBI, XJIOPUTOU, MAPTAPHUT.

[Togknacc 5. CunMkarsl ¢ TPEXMEPHBIMU KapKacaMH KPEMHEKHCIOPOIHBIX
TeTpa’ApoB (KapKacHble cuiMKaThl). CeMEHCTBO MOJEBBIX IIMATOB (IJIAarMOKJIa3bI,
CaHUJMH, OPTOKIJIa3, MUKPOKINH). CeMeiCcTBO (enpammnaTonaoB (HedenuH, JeUIuT,
MOJUTYLUT, CKaIOJUT, COJAJIAT, Ja3ypuT, KaHKpUHUT). CeMeuCTBO IEOJUTOB
(1ra6as3ut, 1ECMUH, aHAJIBIIIM).

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



Knacc wnutparoB. HarpueBas cenutpa. Kiacc kapbonatoB. OO6mas
XapakTepucTHKa Kiacca. KapOoHaTsl HOpMallbHbIE: KaJIBLIUT, MArHE3UT, CHIEPUT,
POJIOXPO3UT, CMHUTCOHMT, JOJIOMUT, aparoHut, nepyccut. KapOoHaTbl OCHOBHBIE;
ManaxuT, azypur. Kmacc BombdpamaToB, monubmatroB. OOmas XapaKTepHCTHKA
Kjlacca. MuHepansl OCTPOBHBIE: IIEEJIUT, MOBEJUT. MUHEpadbl LENOYEYHOIO
ctpoenusi; Bonbppamut. Kiacc cynbdaroB. OOmias xapakrepuctuka. MuHepassl
MpoCThIe: OApUT, IENIECTUH, AHTUIPHUT. MuHepanbl BOAHbBIC: TUIC. MuHepaisl ¢
100aBOYHBIMM aHMOHAMU: SIpO3UT, ayHUT. Knacc ¢pocdaTos, apceHaTOB, BAaHAIaTOB.
MonanuT, anaTuT, 3puTpUH, aHHAOEPTUT, CKOPOJIUT, OMPIO3a, I'P. YPAHOBBIX CIIOAOK.
Kiacc 6opatoB: qH0ABUTHUT, aiapuT, rugpodopanut. 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 (akTopsl MHUHEpasooOpa3zoBaHud. Marmaruueckas audQepeHuranms.
MuHepasnbHble aCCOLMALUN.

[lermaTuToBelid  mpouecc. Krnaccudpukanuss mnermarutoB. TunomopdHbie
0COOEHHOCTH TJIaBHBIX MUHEpaJIOB. TunomoppusmM MUHEPAIIOB.

KOHTaKkTOBO-METacOMaTHYECKHE IMPOLIECCHl U UX MUHEPAIBbHBIE aCCOLUALUU.
OO6pazoBaHue ckapHOB. MUHeEpalbl KalbIIMEBbIX U MarHE3UAJIbHBIX CKAPHOB.

I'mpporepmanbhblii npouecc. MICTOUHUMKM TUAPOTEPM M IPUYMHA JIBUKCHUS
ruaporepM. Krnaccudukamusi rugpoTepMalibHBIX — 00pa3oBaHWil.  AccolManuu
MUHEPAJIOB B PYJIHBIX KUJIaX.

Metamopduueckue nporiecchl. [ 1aBHbIe MPUIUHBI U (HaKTOPBI MeTaMopdu3Ma.
Buabsl metamopduzma. TunomopdHbie MUHEpaJIbHbIE ACCOIMAIIMN U MUHEPAIBI.

Tema 2. T'eHerMuyeckHe THIBI 3K30T€HHBIX MHHEPAI000pa3yOIIMX
npoieccoB (4 vac.)

Kopsl BbiBeTpuBanusi. Tumbl KOp BbIBETPUBAaHUSA. 30HBI  OKHCIICHHS.

XapakTepHble MUHEPAJIbHbBIE ACCOIUAIIMH U TUTOMOP(HBIEC TIPU3HAKH. .



['eHe3nc U reHeTHyecKue MpU3HAKW MHUHEPAJIOB B OCAJOYHBIX 00pa30BaHUSX.
['maBHBIE (pakTOPBI MUHEPaAIO00pa30BaHUs IIPU 0CAJOYHOM Mpolecce. MuHepanbHble

accouanuu 110 yCIOBHUAM 06p330BaHI/IH. THHOMOp(l)HBIC acconany MHUHCPAJIOB.

Il. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

JlabGopaTopHblie pabOThl HANIPaBJIEHBI HA 3aKPEIUICHHE TEOPETUUECKUX 3HAHUHN U
OpUOOPETeHUs] HAaBBIKOB TMPAKTUYECKOM paboThl C KpHUCTAIaMH, OBJIAJICHUE
MpUeEMaMy TI'PAMOTHOTO ONMUCAHUSl BHEIIHEW (POpPMBI M BHYTPEHHETO (aTOMHOTO)
CTPOCHHMSI  KPUCTAJUIOB,  MAaKpOCKONMHMYECKOM  JUarHOCTMKH  MHUHEPAJOB U
KBJIM(DUIIMPOBAHHOTO OMHMCAHUS OTACIBHBIX MUHEPAJIOB B PA3IMYHBIX TCHETUYECKUX
accoruanusx.

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

1. CtpykTypa (CTpoeHHE) KPUCTAIIIMUECKOTO BELIECTBA.

2. CBOICTBA KPUCTAIUTHYECKUX BEIIECTB.

3. BO3HUKHOBEHME, POCT U pa3pylIEHUE KPUCTAILIOB.

Bansitne 2. Crepeorpadpuyeckue mnpoexkuun (6 yac.). (MHTepaKTHBHOE
o0y4eHue — 6 yac.)

1. 3aKoH MOCTOSIHCTBA YTJIOB.

2. IlocTpoenue crepeorpadmyecKux NpOeKIui

3. Cdhepuueckue KOOPAUHATHI.

4. ITpesenranusi. KpuctammoxuMuyecKuil aHaus.

3ansTue 3. CumMeTpus Kpuctasion (6 yac.).

1. Dy1leMEeHTBI CUMMETPUM KPUCTAILIOB: UEHTP, MJIOCKOCTH U OCH CUMMETPHH.

2. Onpenenennie GopMyII JIEMEHTOB KPUCTAIIA HA PEATbHBIX KPUCTAIIIaX.

3. Jluckyccusi: OCM CHUMMETPUM TMATOIO M BbIIIE IIECTOTO MOPSAKOB.
(MaTepakTuBHOE 00y4YeHHE - 6 YaCOB)

3anstue 4. [Ipocteie popMbl KpHCTALIOB M X KoMOuHanuu (6 gac.)

1. IIpocThie OpMBbI HU3MINUX, CPEAHUX U BBICIIICH CUHTOHHIA.



yac.)

2. KomOunammu mpocTeix Gopm.

3. Onpenenenue NpoCcThIX GopM B KOMOMHAIIUSAX.

3ansTue 5. Yuenune o kpucramiorpagudecknx cumpoJiax (6 uac.)
1. [TapameTpsl rpaHeil. 3aKOH PALMOHAIBHOCTH apaMeTPOB

2. CuMBOJIBI pedep U KpUCTAIIIOTPAPUUECKHUX OCEH.

3. 'eoMeTpuyecKkre KOHCTAaHTbI KPUCTAJIJIOB Pa3HbIX CUHIOHU.

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

1. CkeneTrHble KPUCTAIUIBI U ACHAPUTHI.
2. Tunsl cpacTaHUl KPUCTAJLIOB.

3. Tune! 1BOMHUKOB.

Jla6opaTopuble 3ansitusi. Munepaiorus (54 gac.)
JlabopaTtopHnasi pa6ora 1. /luarnoctudyeckue cBoiictBa MuHepaJioB (6 yac.)
1. Onpenenenrie MUHEPAJIOB U MUHEPAJIbHBIX BUOB.

2. Onpenenenrie MOPGHOIOTHIECKUX CBOMCTB MUHEPAJIOB.

3. OnpeneneHne ONTUYECKUX CBOMCTB MUHEPAJIOB.

4. OnpeneneHne MEXaHUYECKUX CBOMCTB MUHEPAJIOB.

JlaGopaTopHnasi padora 2. Knaccudpuxanus MmunepaJion. (4 yac.)

1. Knmaccudukauuu MUHEpasoB.

2. MunepanbHas pa3HOBUIHOCTh, MUHEPAJIbHBIA UHIUBU.

JlabopaTtopHasi padora 3. MuHepaJorusi CaMoOpPoAHbIX dJieMeHTOB (6 yac.)
I. IIpocMOTp »STalOHHBIX KOJUIEKIMA MHHEPATIOB Kilacca CaMOPOIHBIX
METAJJIOB U HEMETAJLIOB.

2. Oco0EeHHOCTH UX JUArHOCTHKH.

3. OnpenesieHue TPYNITbI MUHEPAJIOB.

JlaGoparopnasi padora 4. MuHepajaorusi CEpHUCTHIX COCJUHEHMHA WU HX

anaJioros (4 gac.)



1. IlpocMOTp STanOHHBIX KOJUIEKUMHA MHMHEpPAJOB KJAcCa CEPHUCTHIX

COCJIMHEHUN U UX AHAJIOTOB.

2. Oco0eHHOCTH X JUArHOCTHKH.

3. Onpenenenrie rpynnbl MUHEPAJIOB.

JlaGopaTopHasi padora 5. MuHepaJjiorusi OKCHA0B ¥ THAPOKCcHI0B (6 vac.)

1. TIpocMOTp OTaJIOHHBIX KOJUIEKIIMA MHUHEpAJOB Kjacca OKCHIIOB U

TUIPOKCHUIOB.

2. Oco0eHHOCTH UX JUArHOCTHKH.

3. Onpenenenue rpynmnbl MUHEPAJIOB.

JlaGopaTopHasi padora 6. MuHepasiorusi raJJouJAHbIX coequHeHuii (4 yac.)

1. IIpocMOTp STaJIOHHBIX KOJUIEKIIMII MHHEPAJIOB Kjacca TaJOUIHBIX

COCIMHECHUM.

2. OCOOEHHOCTH UX JUATHOCTHUKHU.

3. Onpenenenrie rpynnbl MUHEPAIOB.

JlaGoparopHasi padora 7. MwunHepajaorusi OCTPOBHBIX M KaPKAaCHBIX
cuiukaToB (6 yac.)

1. IIpocMOTp ATaJIOHHBIX KOJUIEKIIMM MHUHEpANOB II/KJacca OCTPOBHBIX H

KApKaCHBIX CHJIMKATOB.

2. OCOOEHHOCTH UX JUArHOCTHKH.

3. Onpenenenue rpynmnbl MUHEPAJIOB.

JlaGopaTropuass paGora 8. MuHepajiorusi NeNOYEYHbIX M CJIOUCTBIX
CHJIMKATOB (4 yac.)

1. IIpocMOTp ATajJOHHBIX KOJUICKIIMM MHUHEPAJIOB TI/KJIacca IEMOYEYHBIX U

CJIOMCTBIX CUIIUKATOB.

2. OcOOEHHOCTH UX JUATrHOCTUKHU.

3. Onpenenenrie rpynnbl MUHEPAJIOB.

JlaGopaTtopnass paGora 9. MwuHepajorus KapOOHATOB, CyJab(daros,

docdartos, Boibppamaros (6 yac.)



1. TlpocMOTp STalOHHBIX KOJUICKIIMM MHUHEPAJOB II/Kjacca KapOOHATOB,

cynbdaros, pocharos, BoashpamaTos.

2. Oco0EeHHOCTH UX JUArHOCTHUKH.

3. Onpezenenue rpymibl MUHEPAIOB.

JlaGopaTtopnasi pabora 10. I'eHeTMyecKkHe THNBI 3JHAOTEHHBLIX U
MHHEpa000pa3yomux npomeccos (4 yac.)

1. MarmaTuyeckre, CKapHOBBIE, THAPOTEPMAJbHbIE, TIErMAaTUTOBBIE U

MeTaMOpPUIECKUE MECTOPOKICHHUS.

2. MuHepanpHbIE aCCOUMALNA MECTOPOKIACHUMN.

JlaGopaTtopnass pabdora 11. T'eHeTMuyeckMe THNBI JIK30T€HHBIX
MHHePAJI000pa3yonmx npoueccos (4 yac.)

1. OcaouHble MECTOPOKACHUSA U 30HBI OKUCIICHUS.

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

I1l.  YYEBHO-METOAMYECKOE OBECIHIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINXCA

Y4eOHO-MeTOIMUeCKOe 00ECIIEUeHHE CaMOCTOSITEIFHOM pabOThl 00YyJarOITUXCS
no nucruiuimae «Kpucramnorpadust u MuHepanorus» npeactasiieHo B [Ipuioxennn
1 u BKIIFO4AET B ceOsi:

TUTaH-TpadUK BBITOJIHEHUS CAMOCTOSTEIILHON pabOThI MO JUCHIHUIUIMHE, B TOM
YKCIIe IPUMEPHBIC HOPMBI BpEMEHH Ha BBITIOJHEHHE 110 KaXKIOMY 3aJJaHUIO;

XapaKTepUCTHKA 3aJaHul U1 CaMOCTOSTEIbHOW padOThl OOyYaromuxcs |
METOINICCKUE PEKOMEHIAINH 10 UX BBIITOJIHEHUIO;

TpeOOBaHUS K MPEACTABICHUIO U OPOPMIICHUIO PE3YIbTATOB CAMOCTOSATEIBLHOM

paboTHI;

KPUTEPHUH OLIEHKH BBIMOJHEHUSI CAMOCTOSTEIbHON paOOTHI.

IV. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

OneHka ycrieBaeMocTy 0akajiaBpOB OCYHIECTBISIETCS MO pe3yJIbTaTaM:

-YCTHOTO OIIpOCa IIPH CAa4Y€ BLIMMOJIHCHHBIX WHANBUAYAJIbHbIX BaﬂaHHﬁ;



-BBIINIOJIHCHHBIX TCCTOBBIX BaHaHHﬁ;

- BBIIIOJTHCHHBIX KOHTPOJIbHBIX pa60T;

-BO BpPCMsA 3K3aMCHa

. 9K3aM€HaIII/IOHHBIe OMJIeTHl BKJIIOYAIOT 2 TCOPCTUUCCKUX

BOITpOCA.
Bbaok 1. Kpucramnorpadgus
Ne KonTponupyemsie Koap! u aTanst OrneHoYHbIE CpeaCcTBa
T1/T1 pasmeisl / TEMBI (bopMHpOBaHIE;[ TeKymmit TpOMEsKyTouHAS
JUCLUTITAHBI KOMIIETeHIN I KOHTPOIH aTTecTamms
1 Kpucrammaeckoe IIK-1 3HACT YO-1. Bormpocs! k
COCTOSIHHE BEILIECTBA yMeeT CobGecemoBanmue. | dk3ameny Nel-Ne
4
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
KpHUCTAIUIOB CobecenoBanne | sx3ameny No9-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).

KPUCTAJLIBI BIIAJIEET I1P-2.
KonTponbhas
pabora 3

5 Crpykrypa I1K-4 3HAeT YO-1 Bompocsr k
KpUCTAJJIOB. YYeHHE O CobecenoBanue | 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
ymeer ITP-1 (Tect Ne | 44
BJIaJieeT 4).
Baok 2. Munepasorus
‘ No | Kontponupyemsie | Kopgr u sTamnst | OLeHOYHBIE CPENICTBA




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

2 XUMUYECKUI [1K-4 3HaeT YO-1 Bompocsr k
COCTaB, CTPYKTYpa, CobecenoBanne | sx3ameHy Nel8-Ne
(OpMBI BBIZICIICHUS, yMeeT 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)

CBOWCTBA, BIIAJICCT I1P-2.

TeHETUYECKHE Konrponenas
pabora 3

MPU3HAKU OKCHJIOB,

TUAPOKCHUIOB 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.

reHeTUYecKue KontponbHas
pabora 4,5

MIPU3HAKU

CUJIMKATOB.

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

CBOICTBA, BJIJICET I1P-2.

reHETUYECKHE KontponbsHas
o pabora 6

MPU3HAKHU COJIEN

KHUCJIOPOIHBIX

KHUCJIOT.

6 I'enernueckas I1K-4 3HAeT YO-1 Bomnpocsr k
MUHEPAJIOTUs CobecenoBanue | sx3ameHy Ned3-Ne

ymeer Konrtponbnas o1
BIACET pabora 7




TunoBbple KOHTPOJIBbHBIE 3aJaHUSI, METOAUYECKUE MATEpPUAJbl, ONpPENEISIOIINE
IpOLETyphl OLIEHUBAHUS 3HAHUM, YMEHUI U HaBBIKOB U (MJIM) OMBITA JAEATEIbHOCTH,
a TaKKe KPUTEPUH W II0KA3aTeNH, HEOOXOIMMBIE JUIsl OLEHKH 3HAaHWW, YMEHHI,
HABBIKOB U XapaKTEPU3YIOIIME 3Tanbl (HOPMUPOBAHMUS KOMIIETCHLUH B MpOIECCEe

OCBOCHHMS 00pa30BaTEIbLHOM MPOTrpaMMBl, NpecTaBieHbl B [Ipunoxennn 2.

V. CIHCOK YYEBHOM JIUTEPATYPbI U ”TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa
1. berextun A.I'. Kypc Munepanoruu: yaebHoe ocoOue: moj; Hay4yH. peil.

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=FEFUPexum  mocrymna:
HB IBOY - 4 k3.

2. boumaper B.Il. OcHOBBl MuHEpaioruu € Kpuctaiorpadpuu C
anemMeHTamu netporpadun: Yuednoe nocodue / B.I1. bongapes. - M.: ®opym: HUIL
HNH®DPA-M, 2015. - 280 c¢. URL:http://znanium.com/bookread2.php?book=497868
Pexxum noctymna: Hb JIBOY - 2 3k3.

3. bynax A.I'. MuHepanorusi: y4yeOHUK AJiA CTyHd. YUYPEXKICHUU BBICII.
npod. od6pazoB /. — M.: Hzpmar. uentp «Akagemus», 2011. — 288 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668411&theme=FEFU Pexum mgocrymna:
HB JIB®YV - 2 3ks.

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 : yue6Huk 111 6akanaspoB / A. I'. Mumtotun
; MOCKOBCKHUI rOCyIapCTBEHHBIN OTKpBITHIA yHHBepcuTeT. 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 KpuUCTaIOXUMUS:
yuebnuk / }O. K. Eropos-Tucmenko .- 2-e u3za. - M. : Yuusepcurer , 2010. - 587 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:293319&theme=FEFU Pexum mocryna:
HBb IB®Y - 3 5k3.

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

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

2 9K3.

8. Anuknna B. WM. OchHoBbl  kpuctamiorpapuu U J1€PEKTHI
KPUCTAJUIMUECKOTO CTpoeHus [DnekTpoHHsblil pecypce]: [lpaktukym / B. . AHukuna,
A. C. Camaposa. - Kpacuospck : Cu0b. penep. ya-T, 2011. - 148 c. - ISBN 978-5-
7638-2195-6. URL: http://znanium.com/bookread2.php?book=441367

JlomosiHUuTEIbHAS JIUTEpaTypa
(neuammnvie u snexmporHbie uz0amUs)

1. JlobpoBonbckuii B.B. TI'eonmorus : muHepayiorusi, TuHAMUYECKas T'€OJIOTHUS,
netporpadus : yueOHuk s By30B / B. B. JloOpoBonbckuii. M. : Brnagoc, 2004. 319
C. Pexxum J0CTyTa: Hb JIBOY — 30 9K3. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594&theme=FEFU

2. Eropos-Tucmenko 1O. K., JIutBunckas I'. I1. Teopusi cuMMeTpu# KpUCTaILIOB.

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'opuas 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.

HopMmaTuBHO-IpaBOBbIe MATEPUAJIBI
1. TOCT 32723 — 2014. OmnpeneiieHHue MHUHEPAIOro-NeTPOorpaduIecKoro
cocraBa. MockBa Cranmaptuadpopm 2014. Pexum pgocryma: 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-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTepHET»
1. I'ymepora H.B., Yaonos B.II. T'eonorus: Yye6Hoe mocobue. - Tomck: U3a-Bo

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

2. Kpucraminorpadguueckasi u Kpucrauioxumuieckas baza qaHHBIX Jisi MUHEPAJIOB U
UX CTPYKTYPHBIX aHainoroB MHuctutyTa skcrepuMenTanbHo Munepanoruu PAH -

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

3. HeodummanpHerii 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 HaunoHanbHas oubiauoreka Www.nlr.ru

Hayunbie nepuoauueckue 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.

['eoTexkTOHMKA.

Jokinansl AkanemMun HayK.

3anucku Beepoccuiickoro MUHEpaaoru4eckoro oOecTsa.
N3Bectus By3os. ['eonorus u pa3senka.

OteuecTBEHHAS I'€OJIOTHS,

Pa3Benka u oxpana Heap

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
H IPOrpaMMHOI0 odecredeHust

Bugeocucrema mig  I€MOHCTpanuy CIAWI0B C TOMOILIBIKD IIPOTPAMMHOIO
npuinokernst Microsoft Power Point.

HNupopmaninoHHble CIPAaBOYHBIE CHUCTEMBI, BO3MOXKHOCTH 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-OMOMmMoTeyHass cucrema Znanium.com HUI[ "MHOPA-M"
http://znanium.com/

Onextponnass O6ubmmorexka "Koncymbrant crygenta" KOHCVYJIBTAHT
CTYJAEHTA - snextponHas 6ubiroTeka TEXHUYECKOTro By3a. JlocTymHbIe pyOpUKH -

"MemuuuHa.  3apaBooxpaHenue;  "MammHocTpoeHue";  "ApXUTeKTypa U
crpoutenbeTBo hitp://www.studentlibrary.ru/

®DJIEKTPOHHO - OMOIMOTEYHAas! cucTeMaoOpa3oBaTeNIbHBIX U MPOCBETUTEIBCKUX

U3JaHUi B KOTOPOW COOpaHbI DJIEKTPOHHBIE YYEOHHKH, CIIPABOYHBIE U Y4eOHBIE
rocoowud. http://www.iglib.ru
eDJIeKTpOHHAs OWOJIMOTeUHAs CHCTeMa «YHHUBEPCHTETCKass OuONIMOTeKa -

onlaine» OBC mo TemaTuke OXBaTHIBAET BCIO 0O0JIACTh T'YMAHUTAPHBIX 3HAHUU H
MpeJHa3HayeHa JJis MCIOJIb30BaHUs B Mpouecce oOyd4eHHs B BBICHICH IIKOJIE, KaK
CTyJICHTaMH IIPENOAABATEISIMM, TaK W  CHEHHAJUCTAaMU  T'YMAHUTAPUAMH.
www.biblioclub.ru

VI. METOAUYECKHUE YKA3ZAHUA
11O OCBOEHHIO JUCHUIIJIMHbI

Anroput™M wu3ydeHus aucHHMIUIMHBI «Kpucramtorpadus w  MuHEpaIOTHSY,
OpraHu3aIys U MIIaHUPOBAHUE BPEMEHU:

e IPOCTYIIMBAHUE JIEKITMOHHOTO MaTepuaa (54 Jac.);

e BBITIOJTHEHHUE JTabopaTopHBIX padoT (54 yac.);

®BBLITIOJIHEHHUE MIPAKTUYECKUX padoT (36 yac.).

[locnenoBarenbHOCTH  JACUCTBUU  OOydYaromlerocs  MpU  BBIIOJHEHHUH
1abopaTOPHBIX PadoOT.

3HaKOMCTBO CO CTPOEHHWEM M CBOMCTBAMHU KPUCTAJUTMYECKUX BEIIECTB. 3aKOH
MIOCTOSIHCTBA YTJIOB

Kpucrannorpadpuueckue mnpoekuuu, cdepuueckue koopauHatel. OBianeHue

METOJIUKOM  IOCTPOCHHUS  cTepeorpad@uuecKux ©  THOMOCTEpeorpadHuuecKux
MIPOCKILUH.

W3ydeHne 5IEMEHTOB CHMMETPUH KPHUCTAIOB (LIEHTP, IUIOCKOCTH W OCH
CUMMETpHUH); (YyHIAMEHTAIBHBIX 3aKOHOB KpHCTAUIOrpaduy, OCHOBHOW 3aKOH
CUMMETPUM — OTCYTCTBHE OCEd S5-T0 M BbIIE 6-r0 TMOPSAKOB; MPaABUI
B3aUMOJICHCTBUS OIEepalluii CUMMETPUM M HMX HCIOJb30BaHUE IpU BbIBOAE 32
KpUCTALIOTPpaPUUECKUX TOUEUHBIX TPYII, TMOHATHM KaTeropuu, CHUHTOHUHU.

Omnpenenenre GopMys JIEMEHTOB KPHUCTAJLIA HA PEAThbHBIX KPUCTAIIAX.


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 «mpocras Gpopma KpUCTaIOBY.
BriBoa mpocThix (opM KpHUCTaIOB B TPYMNax pa3HbIX cuHroHwii. KomOuHarmu
npocthix popm. OnpeneneHue TpocThiX GopM B KOMOUHAIUSX.

W3yyeHue CMMBOJIOB TpaHel M pedep KpUCTaUIOB. 3HAKOMCTBO C HMHJIEKCaAaMH
Beiica u Mwmepa. HWnagunupoBanue. HWM3ydenue 3akoHa [arom — 3akoHa
pPalMOHAIIBHOCTU OTHOILICHUN MapaMeTpoB. M3ydeHue mnpaBuil BbIOOpa €IMHUYHOM
IPaHU B KpPUCTAJUIAX PA3HbIX CUHIOHMI. 3HAKOMCTBO C 3aKOHOM Belica - 3aKOH 30H.
N3yuenue snemMeHTapHbIX gueek (sueek bpasa).

[loHATHE O KPUCTALIMYECKOW pEUIETKE. Y CTOWYMBOCTh KPHUCTALIMYECKOU
pemieTkd. ATOMHBIE (MOHHBIE) paauycbl. KoopauHauuss aroMOB H  HOHOB.
KoopanHannoHHbIE IIOJIUDIPHI. Teopus IUIOTHENIIEN YIIAKOBKH.
Kpucrammoxumuueckas CTpykTypa MUHEPaIOB. TUIIBI yCTOT.

XUMUYECKUH COCTaB MHUHEpAJIoOB W TUIOBl u3oMopdusma. SIBieHue
noaumMop¢dusMa, MOJUTUIINY, Hapamopdusma, mnceBromMop¢do3bl. 3aKOHOMEpPHBIE U
HE3aKOHOMEPHBIE CPACTaHUsI KPUCTAJIIOB.

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

W3ydyeHue TUNOB cpacTaHUl MHHEpaloB, MOP(OIOTMM MHMHEPAIOB U
MUHEpaIbHBIX arperaroB. OO0NMK W TaduUTyc KpUCTaUioB. M3ydeHue ¢uzmueckux
cBoiicTBa MHHepanoB. CBs3b (DU3MUYECKUX CBONCTB C COCTAaBOM, CTPYKTYypOH H
yCIOBUSAMH  OOpa3oBaHusi MuHepanoB (tunomopdusm). Ilpupoma  oxpacku
MHHEPAIOB. XUMUYECKHIN COCTAB MUHEPAJIOB.

N3yyeHne XMMHYECKOro COCTaBa, CTPYKTYPbI, POpPM BbIACICHUN, (PUINUECKUX
CBOMCTB U T€HETUYECKUX MPHU3HAKOB CAMOPOJIHBIX 3JIEMEHTOB, CYIb(UIOB, OKCUIOB
TUAPOKCUIOB, TAIIONJOB U KUCIOPOJHBIX COJIEH.

Onpenenenve W W3y4eHUE MHUHEPATOB MO MOP(OJIOTHYECKUM U (PUBHUESCKUM
CBOMCTBAM BCEX MUHEPAIBHBIX KJIACCOB.

I'enesuc u maparenesuc. llapareHeTndeckue accolMalid MHUHEPAIOB U UX

IFCHCTUYCCKUC ITPU3HAKU IIPU PA3HBIX YCIIOBUAX O6paSOBaHI/I$I.



Ha mpakTtrueckux 3aHSATHSAX MO MUHEPAIOTHH CTYACHT, UCIOJB3Ys 3TAJOHHYIO
KOJUICKIINIO, JOJDKEH HAYYUTHCS BU3YaJbHOMY OIpPENETICHUIO (PU3NYECKUX CBOMCTB
MUHEPAJIOB, paciii@poBbIBaTE MOP(HOIOTHI0 KPUCTATUIOB MPUPOAHBIX MHUHEPAJIOB,
aHAJIM3UPOBAaTh YCIOBUA O0pa3oBaHus MuHepana. [locie u3ydeHHs 3TaJOHHOU
KOJUICKIIUM MUHEPAJIOB CTYICHT MOJIy4YaeT MHAUBUAYAIbHOE 3aJlaHre, BKIIIOYAOIIee
onpeneneHrue PU3nIecKux 1 Mop(oJornyecKrux CBOMCTB MUHEpaa.

[Tocnenyromnue MpakTHIECKUE pabOTHl MPOBOAATCS IO ciemyromieii cxeme. [1o
KKJIO0M U3 MEPEUMCICHHBIX TeM CTYJIECHT H3y4aeT MUHEpalbl BCEX MHUHEPAIbHBIX
KJIaCCOB MO y4eOHOW Kosuiekuuu. [locnme kakaoil pacCMOTPEHHOM TEMBbI CTYACHT
MoJy4aeT KOHTPOJIbHbIE 00pa3ipbl (5-7 00pa3oB) MUHEPATIOB JIJIsi UX JTUArHOCTUKHU.
N na ocHoBe komIuiekca (DU3MUECKUX CBOWCTB M 3HAHUN Y4EOHOW KOJIICKIIMU
MUHEPAJOB ONpeAeseT MUHEPa.

®BLINOJTHEHUE THUCHMEHHBIX paboT 1o Hamucanuio 10 TecToB, KOTOpHIE
OXBAaThIBAIOT BECh KYypC M PACCPEOTOUYEHBI IO BCEMY Kypcy (3aTpaThl BpeMEeHH — 2
yaca);

®BBLINOJTHEHUE MUCHbMEHHBIX Pa0OT IO HAMMCAHWIO OTYETOB IO BBIMOJIHEHUIO
1a60paTOPHBIX PadOT, 3aBEPIIAOIINX KAl UK Kypca U PacCPEIOTOUCHHBIX 10
BCceMy Kypcy (3arpaThl Bpemenu — 20 yacoB Ha Bce [IP, Bkitouas Bpemst Ha CPC);

®BLINOJTHEHUE caMocTosiTenbHOM paboTel (90 waca), KoOTOpas BBIKJIIOYAET
MOJITOTOBKY K dK3aMeHy (OCBOEHHE BOIPOCOB K dK3aMeHy — 27 4ac.) OIEHUBAET
MOATOTOBJIIEHHOCTh CTYAICHTa K MPAKTUYECKOMY KypCy; MOArOTOBKAa MpPEe3eHTalui U
WX HHTEPAKTHBHOE OOCYXKICHUE Ha JICKITUX.

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

VIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEHEHHUE
JAUCHUIIJINHBI
3aHATUS TPOBOASTCS B  CHCIUAIM3UPOBAHHOW JabopaTopuu  Kadeapsl

T'€0JIOTUH, TEOPUZUKU U T€0IKOJIOTUH.
OcBoenune nucturmuabl "Kpucrtamiorpadus u MuHepaiorus' Mpeamnoaraet

HCII0JB30BaHUC CIICAYIOIICTO MAaTCPUAIbHO-TCXHUYCCKOI'O o0ecCIICUeHMS:



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

2. Komekuust 1epeBAHHBIX W IUJIACTUKOBBIX MOJENEH KPHUCTATUIMYECKUX

MHOTOTPAaHHUKOB MPOCTBIX (OPM KPUCTAUIOB U KOMOMHAIMK MPOCTHIX (HopM

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

KpUCTATLIOMOP(OIOTHUESCKIX CBOWCTB MHUHEPAJIOB,;

5. Komnekiuss MpUPOIHBIX CPOCTKOB  KPHUCTAUIOB  MHHEPAJIOB
MUHEpaJIbHBIM KJIacCaM;

6 MUKpOCKOITBI OWHOKYJISIPHBIC U JTYIIHI;

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

®dapdopoBbie MIACTUHKH (OMCKBUTHI)

I10
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MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHMS POCCUMCKOU ®EJEPALINN
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CamocrosiTenpbHast  paboTa  CTyJAeHTa  NPEACTaBIsAeT CcoOOW  Tporiecc
I[eJICHATIPABICHHOTO0 aKTUBHOTO TIPHOOPETCHHS CTYICHTOM HOBBIX 3HAHWUN U YMCHHM
0€3 HEeMOCPEICTBEHHOTO YJaCTHsI TIPETo1aBaTels.

B0O3MOXXHOCTH  CaMOCTOSITENIPHOTO HW3YYEHHUS CTyACHTAMU JaHHOTO Kypca
OOyCIIOBJICHbI, B YAaCTHOCTH, HaJMYWEM JIOCTYITHOW CTYICHTaM COBpPEMEHHOMU
HAyYHO-TEXHUUYECKON JTUTEPaTyphl MO M3yd4aeMOMY KypcCy, OOIIMPHON KOJUIEKIIUEH
MUHEPAJIOB 10 BCEM MUHEPAIBHBIM KJIaccaM, a TakKyKe MaKeTaMH MPOCTHIX (hopM U uX
KOMOMHAIUH.

CaMocCTOATENbHBIM KOHTPOJIb YCBOCHHUS 3HAHUM B MPOLECCE CAMOCTOSITEIBHOU
paboThl Mo M3ydeHuto kypca «Kpucramtorpadhus 1 MUHEPAJIOTHS» CTYJIESHTHI MOTYT
OCYIIECTBJISITh IyTEM OTBETOB Ha BOIPOCHI B MPEAJiaraéMbIX YYEOHBIX MOCOOUSAX U
y4eOHO-METOIMUECKUX pa3pabOTKax.

Ilnan-rpaduk BbINOJHEHUS CAMOCTOSATEIbHON Pad0ThI M0 TUCHUILIHHE

Bpem ®opma
Hara/cpox
. g Ha KOHTPOJISI
Ne u Bun camocrosiTesbHOIi paboThI
BBITIO
/Tl | BBINOJHEH
JTHEH
ust
ue
1. 1-13 Pabora ¢ nuteparypoit 12 CoOecenoBanu
HeJeIs [ToaroToBka npe3eHTanui qac. |e
IIpe3enranus
2. 1-6 venens | I'eomerpuueckas kpuctamiorpadus 20 Otuer
Jac.
3. 3-14 N3ydeHnne MHUHEpalbHBIX KJIACCOB U 3amojiHeHue Tabmwui | 20 3aroHeHHbIC
MUHEPAJIOB C ONMUCAHUEM UX JINAarHOCTUYECKUX CBOWCTB gyac. | TaOIUIIBI
4. 4-16 IToaroroBka oT4E€TOB 20 Otuet 0
Hezens 9ac. | BBIIOJHEHHH
MPaKTUYECKOU
paboThI B
JIEKTPOHHOHN
dhopme

PexoMeHnganum 1o caMmocTosiTeIbHOM padoTe CTYAEHTOB
VY4eOHO-MeTonUYeCKOe O00eCIeYeHHEe CaMOCTOSITeNIbHOM padOThl CTYAEHTOB

BKJIFOYACT M3YYCHHE MATEPHAJIOB JICKIIMHA, MOATOTOBKA K JaOOpaTOpHBIM paboTam,



3aMoOJHEHNE MUHEPAJTOTUYECKUX TAOJHIl, MOATOTOBKA K KOHTPOJUPYIOIIUM TECTaM,
KOHTPOJBHBIM paboTaM, MOJIrOTOBKA K IK3aMEHY.
MeTtoanueckue ykazanusi K nyHkTy 1 miuana-rpagpuka CPC
«Pabora ¢ quTepaTrypoii U MOATOTOBKA IMpPe3eHTAIHID)

[lenr HayuuThcsi 0000mATH JWTEpaTypHBIC JaHHBIE M B CXaTol (opme
PENOHOCUTH OCHOBHBIE MOJTyUYE€HHBIE PE3YyJIbTATHI.

OcHOBHBIE TPEOOBAHUS:

PaGora ¢ swurepaTypod  BKIIOYAaeT 3HAKOMCTBO C  OCHOBHBIMH H
JOTIOJIHUTENIbHBIMU UCTOYHUKaMu. B pe3ynbraTe cobeceoBaHUs MpernojiaBaTeib
BBISICHAET IIyOMHY MpOpadOTKU Marepuaia M OLICHUBAET paboTy B COOTBETCTBUU C
KPUTEPHUSIMU OLICHKH (CM. HIKE).

[ToarotoBka Tmpe3eHTAIUM OCYIIECTBISIETC B COOTBETCTBUM C IUIAHOM
rpadgukom. Kaxmas tema MopKHAa OBITH PacKpbiTa, B HEH HEOOXOIMMO OCBETHUTH
aKTyaJbHOCTh, II€JIM M 3a/layd  TMPOBEJCHHOTO HWCCIEAOBAHUS, MPHUBEIACHBI
pPETHOHATBHBIC TIPUMEPHI, BBHITIOJHEHO 3aKIIOYCHHE U TIPHUBEACHBI OCHOBHBIC
UCIIOJIb30BAaHHBIE MCTOYHHMKH, BKIIOUAs JUTEPATYPHBIC U DJIEKTPOHHBIC JTAHHBIE C
COOTBETCTBYIOIIMMU CCHIITKAMM.

CryneHT (MO COTJIaCOBaHMIO C TIpernojaBaTesieM) MpeACTaBiseT JIMOO JICKIIUIO-
MPEe3eHTAIIMIO, TIOATOTOBJICHHYIO B ITporpamMme POwerPoint, BkiTro4arolyo He MeHee
5-7 cnaioB, MMO0 MOKIA AJisl OOUIEH JUCKYCCUH U TIOCJIEIYIOIIETO 0OCYKICHHUS.

Kpurepun ouenku.

OueHka BBINOJHSECTCS MO JByXxOamibHOW cucteme (1 — BbimosiHeHO, 0 — He
BBITIOJTHEHO).

MeTtoauyeckue ykazaHusi K MyHKTY 2 miaHa-rpagpuxa CPC
«I'eomeTpuyeckass Kpucramwiorpagpusn

BrinmosHeHHbIe 3a7aHus BO BpeMs IMPaKTHYECKUX padoT B jaboparopuu
MUHEPAJIOTHU IO TeOMETPHUECKON KpucTayuorpadhun HeoOXOIUMO MOATOTOBUTH K
caade B DJICKTPOHHOM M TIEYaTHOM BHJIC B BUJIC OTYETA, B KOTOPBINA JTIOJDKHBI BXOJIUTh

BCC BBIIIOJIHCHHBIC 3adaHUA.



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

YAOBJIETBOPUTEILHO).

Meroanuyeckue ykazanusi K myHKTy 3 miaHa-rpagpuxka CPC
«M3yuyeHne MIUHEPAJbHBIX KJIACCOB M 3aM0JIHEHNEe TAa0JUI] MUHEPAJIOB C
ONMHMCAHMEM UX JUATHOCTHYECKHUX CBOIICTB»

llenp HayuuThcsi 00001IATH JUTEpAaTypHBIE JaHHBIE M B CXKaToil Qopme
IIPENOAHOCUTH OCHOBHBIE IIOJIyYEHHBIE PE3YJIbTATHI.

Tabmuibl CcOCTaBISIOTCS MO BCEM KilaccaM HamOoJiee pacnpoCTPaHEHHBIX U
4acTO BCTPEYAIOIIMXCA MUHEPAIOB (CaMOPOJIHbIE, CYIb(PUIbI, OKCUIbI, TUAPOKCHIBI,
raJIOuJIbl U KUCJIOPOJIHbIE coiin). B HUX B KpaTkoil (hopme M3IararoTcsi Ciaeayroue
CBOMCTBA U OCOOEHHOCTH MUHEPAJIOB: Ha3BaHUE MUHEpPaa, €ro GopmyJia, CHHIOHUS,
MOp(OIOTHST KPUCTALIIOB M MUHEPAJIbHBIX BBIICIICHUM, IBET, OJIECK, CHAlHOCTD,
XapakTep M3JIoMa, TBEPAOCTh, YIEIbHBIA BeC, YCIOBUS O0Opa3oBaHUs, MIPUMEHECHHUE.
Ucnonb3ys 3TH TaONHIBI, CTYJEHT YKPEIUISAET MPAKTUYECKUE HABBIKU B ONIPECICHUN
3aJIaHHBIX ~ MUHEPAJIOB, MCIOJB3Yd OJTAIOHHYIO Y4YEOHYI0  KOJUICKIIUIO H
nabopaToOpHbIE MPUHATICKHOCTH.

Ornenka BBINONHSETCS TO NByXOaminpHOUM cucteme (1 — BoimonHeHo, 0 — He
BBITIOJTHEHO).

Meroanueckue ykazanusi K nyHKTy 4 miana-rpagpuxka CPC
«IloaroroBka or4era M0 BHINOJIHECHUIO PAKTHYECKON PadOTHI»

BrinmosmHeHHble 3ajaHus BO BpeMsl MpaKTHYECKUX padoT B jgaboparopuu
MUHEPAJIOTHH 0 ONpPEIETICHUI0 MUHEPAJIOB HEOOXOJWMO TMOJATOTOBUTH K Cllaye B
3JIEKTPOHHOM M NI€YaTHOM BHJIE€ B BUAE OTYETA, B KOTOPBIEC JIOJKHBI BXOJUTH BCE
BBITIOJIHEHHBIE 3aJaHUsI.

Kpurepun ouenku.

Ouenka nysi BeiHeceHUs B cucteMy BPC BbIMOJHSAETCS TO YeThIpexOaIbHOM
cucreme (3 — ommuHOo, 2 —  xopoumo, 1 — yxpoBierBopuresnbHo, 0 - He
YIOBJICTBOPUTENHHO).



Pexomenayercsi CaMOCTOSITEILHO MOATOTOBUTHCS K 00CYK/IEHUIO NepPevHst
BOIIPOCOB JIJIS BHINOJIHEHUS TeKylero KoHTpoJsa «Y0-1. CodecenoBanue»

OCHOBHBIE  3aKOHBl BHYTPEHHEro CTPOEHUSA KpHUCTALIOB. (CuMMeTpus
KpuctauioB OCHOBHBIE CBOMCTBA KpUCTaNIMYECKHX Tesl Onepauud U 3JIEMEHTHI
CUMMETpHUM B3auMOelCTBUE DIIEMEHTOB CHMMETPUHI

Kpucramnorpaguueckue koopauHaTHele cucteMbl Kpucrtamiorpaduueckue
KaTeropuu, CUHTOHHUH, Ki1acchl cumMeTpun. CUMBOJIBI TpaHeil U pebep KpUCTaIIOB
CumBoibl TpaHed kpucTtaioB. 3akoH [‘atom CumBoisbl pebep KpucramioB. Hx
OnpeAeIeHnE 3aKOH 30H - 3aKOH Belicca.

['maBHele TUNB KPUCTALIMYECKUX CTPYKTYp M HX CBS3b C XHMHYECKUM
COCTaBOM BEIIECTB U KPUCTANIOXUMUYECKUMHU OCOOCHHOCTSIMH HX 3JIEMEHTOB.
[Ipocteie ¢opmbl KpuctamioB O6mme npeactaBieHus lIpocteie GpopMbl HU3MIEH,
CpPEIHEU U BBICILIEN KATETOPUH.

CrpykrypHbIe 1e(DEeKThl B KpUCTAIIAX: TOUCUHbIE, INHEHHBIE, TOBEPXHOCTHBIE U
00BbEMHBIE TE(PEKTHI.

dus3nyecKkne CBOMCTBA KPUCTAUIOB W MX 3aBUCHUMOCTh OT BHYTPEHHEU
CTPYKTypbl BemecTBa. PU3HMYECKHE CBOMCTBA MHMHEPAIOB, IHAarHoctuka. CBs3b
(U3MUECKUX CBOMCTB C COCTaBOM, CTPYKTYpOM M YCIOBUSMHU OOpa3oBaHUs
MuHepanoB (tunomopdusm). Mzomopdusm. TBepable pacTBOpbl M HUX pacHap.
[Tomumopduzm. Tomutumnus.

@du3nyecKkne CBOMCTBA KPUCTALUIOB U MX 3aBUCHUMOCTbh OT BHYTPEHHEU
CTPYKTypbl BemecTBa. PU3NYECKHE CBOMCTBA MHMHEPAIOB, IHArHoctuka. CBs3b
(GU3MUECKMX CBOMCTB C COCTaBOM, CTPYKTYpOM M YCIOBUSIMH OOpa3oBaHUs
MuHepanioB (tunomopdusm). Mzomopdusm. TBepable pacTBOppl U HX pacmhaj.
[Tomumopduzm. Iomutumnus.

XVWMHYECKHUI COCTaB, CTPYKTypa, (GOpMBI BBIIETEHUS, (PU3NYECKHUE CBOMCTBA,
TFeHETUYECKUE TPU3HAKH CaMOPOJAHBIX 3JIEMEHTOB, CYJIb(UIOB W HMX AaHAJOrOB,
OKCHJIOB U TUAPOKCUIOB, TAJIOUIOB U KUCIOPOIHBIX COJEH.

XVWMHUYECKHUI COCTaB, CTPYKTypa, (HOpMBI BhIIEIEHUS, (PU3NUECKHE CBOMCTBA,

IFCHECTUYCCKUC IIPU3HAKN CHIIMKATOB. COBpCMCHHOC MNpEeACTaBJICHHUC O CTPYKTYPHBIX



TUNaxX CHJIMKATOB. OCHOBBI COBPEMEHHOM KPUCTAIIOXMMHUYECKON KiaccuuKaiuu
CUJIMKATOB.

I'enesuc u naparenesuc. llaparenermyeckue accouualii MHUHEpaIOB U HX
Tr€HETUYECKUE IPU3HAKH MPU Pa3HbIX YCIOBHUIX 00pa30BaHMUS.

Kputepun oneHkH.
OueHka BbIONHSETCS NO ABYyXOamibHOM cucreme (1 — BblmonHeHo, 0 — He
BBITIOJIHEHO).



[Tpunoxenue 2

MUHUCTEPCTBO HAVKHU U BBICIIET'O OBPA30OBAHU S POCCUNCKOM ®EJEPALINU
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MMacnopt ®OC

Koxa u ¢popmysiupoBka
KOMIIETeHIIHU U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

IIK-1, cnocobHOCTh

Harmpasnenus obaacTeit reotornn, reoQu3uKH,
TCOXVMHH, THIPOTCOJIOTUU ¥ UHKCHEPHOU T'€OJIOTHH,

WCIIOJIb30BaTh 3HAHUS B 3HaeT

00JIACTH TEOJIOTHH, T'€0JIOTUHU U TEOXUMHHU TOPIOYHX HCKOMAEMBIX,
reo(U3NKN, TEOXUMHUH, HKOJIOTUYECKOI T'e0JI0THI

TUJPOTEOJIOTHHA U Ymeer [TpoBOANTE MUHEPATIOTUIECKHE UCCICAOBAHUS
WHKEHEPHOU Ie0JIOruH,

re0JIOTUH U T€OXUMHUH

TOPOYMX UCKOIIACMBIX, [IpakTHYeCKUMU HaBBIKAMH PAOOThI C MUHEPATAMH,
KOJIOTHYECKOH Ie0IOTHHU HEOOXOAMMBIX JUISl IPABHIIBHOM HHTEPIPETALNN
JJIs1 pCHICHUA HAYYHO- Bmaneer Pe3yJIbTAaTOB CAMOCTOSTEILHON HAYYHO!H paOOThI U
MCCJIeI0BATENbCKUX 3a1a4 (B [IOHUMAaHUs CIELUaIbHON JIUTEPATYPHI; B T.U. IS
COOTBETCTBUU C pelIeHust Hay9HO-HUCCIIeI0BAaTEIbCKUX 3a/1a4
HAIPABIIEHHOCTBIO

(mpodusieM) MoATOTOBKH)

IIK-4, TOTOBHOCTBIO O61menpodecCHOHATBHBIC 3HAHUS U HABBIKH MOJICBBIX
HpI/IMeHFITI) Ha HpaKTI/IKe 3Ha€T TCOJIOTHUYCCKUX, FCO(bI/BI/I‘IQCKI/IX, TCOXHUMHUYCCKUX,
6a30BBIe THAPOTEOJIOTNIECKHX, He(pTera30BBIX U SKOJIOTO-
061enpOdeCCHOHANBHEIE T€0JIOTHIECKUX PadoT
3HAHUS U HABBIKU IMOJIEBBIX Opranu3oBaTh MOJIeBbIe Te0(QU3MIECKUe paOOTHI:
re0JIOTNYECKHX, Vmeer BBIOpaTh annaparypy, pa3paboTaTh METOUKY
reo)U3HUECKHX, M3MepeHwii; obecrednBarone HeoOX0UMYI0
FeOXHMHUECKUX, TOUHOCTH
TUPOT€0JIOTUYECKHUX,

He(Tera3oBbIX U IKOJIOTO-

Te0JIOTHYECKUX paboT mpu

pemermH Mertoaamu 1 crioco0aMu HHTEPIIPETALUH T€0I0T0-
reopU3NYECcKX JaHHBIX, B TOM YHCIIE C

POM3BOICTBEHHBIX 33/1a4 (B | Baageer

COOTBETCTBHUH C
HaIlpaBJIEHHOCTHIO
(mpoduiieM) nporpammsl
OakanaBpuata)

MCIOJIb30BaHUEM COBPEMEHHOI0 TPOrPaMMHOI0
o0ecrieyeHus.

baok 1. Kpucrannorpagus

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 MeToabl [IK-1 3HAET YO-1. Bompocs! k
MPOEKTUPOBAHUS yMeeT CobecenoBanne | sx3ameny No5-Ne
KpHUCTAIJIOB 8

BJIaJieeT IpP-2.
KonTponbHas




pabora 1
3 CummeTpus IK-1 3HaeT YO-1. Bompocsr k
KpHUCTAIUIOB CobecenoBanue | sk3ameHy No9-Ne
yMeeT I1P-1 16
(Tect Ne 2).
BIIaieeT I1P-2.
KonTponbHas
pabota 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
BIIaieeT 4).
Bbaok 2. Munepanorus
Ne KonTponupyemsie Kogp! 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 CoOecenoBanue | sx3ameHyNel-Ne
yMeer 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
CaMOPOJTHBIX
3JIEMEHTOB,
Cynb(pHUI0B U UX
AQHAJIOTOB.




3 XUMUYECKUI [1K-4 3HaeT YO-1 Bompocsr k
COCTaB, CTPYKTYpa, CobGecenoBanne | sk3ameHy Ne21-Ne
(OpMEBI BBIIETICHYS, ymeer I1P-1 24
¢buznyeckue (Tect Ne 3)
CBOICTBa, BIIaJIcCT I1P-2.
TE€HETHYECKHE KontponkHas
pabota 3
IIPU3HAKU OKCHJIOB,
TUIPOKCHUIOB 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)
CBOIICTBA, BIIAfEeT I1P-2.
reHETHYECKHE KonTponsHas
paborta 4,5
MPU3HAKU
CUJIMKATOB.
5 | XuMuyeckui I1K-4 3HaeT YO-1 Bompockr k
COCTaB, CTPYKTYpA, CobGecenoBanue | 3x3ameHy Ne36-Ne
(OpMBI BBIIEIICHYS, yMeeT 11P-1 42
busnueckue (Tect Ne 6)
CBOWCTBA, BJaJeeT I1P-2.
reHETHYECKHE KortpornbHas
. pabora 6
MPU3HAKHU COJIEH
KHUCJIOPOJIHBIX
KHUCJIOT.
6 I'eneTnueckas I1K-4 3HAET YO-1 Bormpocs! k
MUHEpaJIOTUs CobecenoBanue | sx3ameHy Nod3-Ne
ymeer Kontponbnas 51
BIIAICCT pabora 7
IlIkaJia oueHUBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUM
Kon u Jrtansl popMupoBanus KpUTEpHHU NnoKa3zareju
¢opmynpoBKa KOMIETeHIINN
KOMIIeTeHIINH
IIK-1, Hanpasnenus 3HaHUE ONPENECIEHUN U | - CIoCOOHOCTH
CIIOCOOHOCTH oOmacreit OCHOBHBIX TIOHSTHIA OTIpEACNTNTh CHHTOHUH U
UCIIONIb30BaTh T'€0JIOTHH, MHHEPAIOTHYECKOM BUJT CHMMETPUHU
3HAHHUS B 00JIACTH :(;;IgeerB reou3uKH, 00JIaCTH MCCIICIOBAHUS; | KPUCTAJLIOB,;
T'€0JIOTHH, op TEOXUMHH, - CIIOCOOHOCTH
reousukwy, b THIPOTEOJIOT U U OIPECIUTh MUHEPAIIBI B
T€OXHMUH, YPOBCHE) WHKCHEPHOU TIOJIEBBIX U KaMepaJIbHbIX
THAPOrc€OJIOTUU U T'€0JIOTHH, YCIIOBUSX,
VHXEHEPHOU T'€0JIOTUH U




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

TCOXUMHHU TOPHOYNX

3HAaHHUEC OCHOBHBIX

- CHOCOOHOCTH IMTPUMEHHUTH

HCKOIAEMBIX, HOHSATHI 10 METOIaM METOJIbI
9KOJIOTHYECKON HAYYHBIX HUCCIEOBAHNH | MUHEPAIOTUYECKOTO
T'COJIOTUH B o0JyiacTH HCCIIEI0BaHNUS,
MHHEPAJIOTHH; 3HAaHHE - CIIOCOOHOCTH OTHCATh
METOJI0B HayYHBIX MHHEPAIBHBII COCTaB Py
HCCIIENOBAHUN U
ompeeneHne ux
NPUHAIICKHOCTH K
HaYYHBIM
HanpaBJICHUSIM; 3HAaHHE
HCTOYHHKOB
MHUHEPATOTHYECKOM
UHpOpMaINH
YMEHHE MPEICTABIATD - CHOCOOHOCTH MTPUMEHSITD
pe3yIbTaThl METOJIBI
MHUHEPaTOTHUECKUX MHUHEPaIOTHYECKOTO
HCCIIEIOBAHUIN YUEHBIX HMCCIICIOBAHUS /I
0 M3y4aeMon HECTaHJAPTHOTO PELICHUS
npobiieme u re0JIOTMYECKHX 3a/1a4;
COIIOCTABIIATH UX C - COCOOHOCTH PaboTaTh ¢
MHPOBBIMH JaHHBIMH
JOCTKEHUSAMU; YMEHHE | MHHEPAIOTHYECKUX
COCTAaBIIAATH KaTaJoroB, HEOOXOAMMBIX
yMeeT IIpoBonuth ’ .
(npoaBuH | MHHEpaTorHeCKue 3IIEKTPOHHBIE 0a3bl ZUs ACCIIe I0BaHHI;
o JaHHBIX U - CIIOCOOHOCTH HAUTH
YTBIN) HCCIIEJOBAHUS
OubImoTevHbIC TPYZBI IO MUHEPAJIOTHH U
KaTaJoru 000CHOBATh
MHHEPAIOTHYECKOTO 00BEKTUBHOCTh
npoduirs, ymeHue NPUMEHEHUS MTOTYIEeHHBIX
MPUMEHSTh U3BECTHBIE | PE3YJIBTATOB HAYYHBIX
METO/Ibl HAyYHBIX UCCJIEIOBaHUI B KauecTBe
UCCIIeIOBaHNU, JIOKa3aTeIbCTBA WITH
OTIPOBEPKEHHS
HCCIIEIOBATEIBCKUX
apryMEHTOB;
BJIaJICHHE -CIIOCOOHOCTH MTPOBOIUTH
TEPMUHOJIOTHEH B CaMOCTOSITETIbHEIC
[MpakTHyeckumu obsactu UCCIIEIOBAaHUS U
HaBBIKaMU pabOThl | MUHEPAJOTUYECKUX3HAH | MPEACTABIATh UX
C MUHEpaIaMH, Wi, BIaJicHHE pe3yiIbTaThl Ha
HEOOXOIUMBIX IS | CTIOCOOHOCTBIO 00CcyX/IeHHe Ha KPYTIIBIX
MIPaBUIBHOM chopMynHpOBaTH CTOJIax, CEMHHApaX,
HHTEPIPETALNH 3aJjaHue 110 HAYYHBIX KOH()EPEHIHSIX.
— PE3yIBTATOB | MHHEpAJOTHIECKOMy - CIOCOOHOCTH
(BbicoKii CaMOCTOATENbHOH | MCCIEN0BAHMIO, HETKOE | PUMEHEHHS MOy EHHbIE
HAY4YHOH paOOTHI M | MOHMMaHHE 3HAHUS B PELICHUH
) MMOHUMAaHHUS TpeOoBaHUiA, MUHEPATOTHYECKUX
CHeHATbHON MPEIbSBISEMBIX K TreOXUMHUYECKUX 3189

JUTEPATYypPHl; B T.4.
JUTSL pEeTIeHUs
Hay4YHO-
HCCIIEI0BATENbCKU
X 3a7ad .

COJZIEPIKaHUIO U
MOCIIEA0BATENIEHOCTH
WCCIIETIOBAHHUA,
BIIAJICHUE
WHCTPYMEHTaMHU
MpeICTaBICHUS
pe3yIbTaTOB HAYYHBIX

- CHOCOOHOCTE O€ryo u
TOYHO HpI/IMeHHTB
TEPMUHOJIOTHYECKUI
amnmapar
MUHEPaTOTHUECKON
00J1aCTH UCCIIENOBAHMUS B
YCTHBIX OTBETaX Ha




HUCCIEN0OBAHUN

BONIPOCHI ¥ B MUCEMEHHBIX
paborax,

MK-4,
TOTOBHOCTBIO
MPUMEHSITH Ha
MPaKTUKE
0a3oBbIe
obmenpodeccruon
QJIbHBIC 3HAHUS U
HABBIKH TTOJIEBBIX
T€0JIOTUYECKHUX,
reopU3NIECKuX,
TC€OXUMHYCCKHUX,
THJIPOTE€0JIOTHYEC
KHX,
He(TEera3oBbIX U
9KOJIOTO-
T'€0JIOTUYECKUX
pabot npu
peleHUH
MIPOU3BO/ICTBEHHBI
X 3a/1a4 (B
COOTBETCTBUH C
HAIPaBICHHOCTHIO
(mpodunem)
MIPOrpaMMBbI
OakanaBpuarta)

Oo6menpodeccnona
JILHBIC 3HAHUS U
HABBIKH TIOJIEBBIX

3HaHHE 3HAYUTEIbHON
YaCTH HOMEHKIIATyPhI
MHHEPaJIOB

- CITOCOOHOCTH ITPOBECTH
oTpesieliecHUe MUHEPAJIOB B
MOJIEBBIX U KaMePaTbHBIX
YCIIOBHUSX

3HAaHHE OCHOBHBIX
MOHATHH IO METOAaM

- CHOCOOHOCTH PaCKPBITh
CYTb METOJIOB

T€OJIOTHYECKUX, MHHEPAJIOTHYCCKUX MHHEPAJIOTHYCCKOI0
3HAET N .
( reo(bpmnqec}(nx, HUCCICIOBAHN, 3HAHHUEC HCCIIEA0BaHUsA,
IIOPOTOB
o p TF€OXUMHUYECKUX, OCHOBHBIX METOJ0B -CII0COOHOCTD
BIA
TUIPOTEONIOTHYECK | T€ONOTHYECKHX CaMOCTOSATEIBLHO
OBEHb .
yp ) uX, He()Tera3oBbIX | MCCIENOBAHMH; 3HAHME | CHOPMYIIMPOBATH TEMY M
U 3KOJIOTO- HCTOYHUKOB COCTaBHUTh ILIaH
re0JIOrHYECKUX WH(pOpMAITIH, MHHEPAJIOTHIECKAX
pator. PaCKpPBIBAIOIINX METOIBI | UCCIIEAOBAHUMH;
M IOIXOJbI K - CII0COOHOCTH 000CHOBATH
MIPOBEICHUTO aKTyaJbHOCTh
MHUHEPAJIOTHIECKAX MHHEPAJIOTHIECKAX
HCCIEIOBAaHUI HUCCIEIOBAaHUI
3HaHUE OCHOBHBIX - CIIOCOOHOCThH
MUHEPAJOTHIECKUX U CaMOCTOSITENFHO paboTaTh
MapareHeTUYeCKUX C KpUCTaNIaMu
Opranus3oBaTh
XapaKTePUCTUK MUHEPAJIOB, TPOBOIUTH
MOJIEBBIE
MUHEPAJIOB B Hay4YHbIC
re0JIOrHYECKUE U .
npoecCuoHaIbHON KpucTauIorpaduaecKue
reo(U3NIECcKue N
re€0JIOrHYeCKOi HUCCIIENOBAHUA U 3TH
paboThL: BEIOpATh
yMeeT JIeSITEIbHOCTH. WCCJICIOBAHUS IPUMECHSATh
anmaparypy,
(nponBuH MIPH PEIICHUN
M pa3paboTarthb
YTBIN) MPAKTHYECKUX 3a/1a4
METOJIUKY
. - CIOCOOHOCTH OTIPEJIEIISATh
M3MEpEeHHIT;
Y IPUMEHSTh
o0ecreynBaroIye
KpUCTAIIIOMOP(OIOTHIECK
HEO00XOIUMYIO
Y€ U MUHEPAJIOTUYECKUC
TOYHOCTb.
METO/IbI JUISI TPOBEICHHUS
MUHEPAJIOTHIECKAX
HUCCJIEIOBAHUI
BIIAJICHNE - CIIOCOOHOCTBIO
CIOCOOHOCTBIO MPUMEHEHUS TOJYYCHHBIX
chopmyupoBath MUHEPAJIOTHIECKUX
MeronaMu u 3aaHue 10 | 3HAHWUH U HABBIKOB JIUIS
criocobamu MHUHEPAJIOTHIECKOMY YCIEUIHOU
MHTEPIIPETANN WCCIIEJIOBAHUIO, YETKOE | MpOQecCHOHATLHON
reoJIoro- [IOHUMAaHHE JIEATEIIEHOCTU U PEIICHUU
BJIAJIEET reoU3NIECKUX TpeOOBaHUIA, MPaKTHUYECKUX 3a]1a4;
(BBICOKMH | HaHHBIX, B TOM MPEIbSBISEMBIX K | - CIIOCOOHOCTH O€erio u
) YHUCIIE C COJICPIKaHUIO Y | TOYHO IPUMEHSTh
HCIIOIb30BaHUEM [IOCJIEIOBATEILHOCTH TEPMHHOJIOIMYESCKU I
COBPEMEHHOI0 MHUHEPAJIOTHIECKOT0 amrmapar
MIPOrPaMMHOTO HCCIIEI0BaHUA, MUHEPATOTHIECKUX
obecrieyeHus. BJIAJICHHE HABBIKOM | UCCJICJIOBAHUMN B YCTHBIX
HCIIOJIb30BaHUS OTBETax Ha BOIPOCHI U B
OCHOBHBIX MUCHhMEHHBIX padoTax;

MHHCPAJTOTUICCKUX

-CII0OCOOHOCTH




JTAHHBIX B | CAMOCTOSITEILHO
re0JIOrHIecKOoit chopMyITHPOBaTh TEMY U
JIESATEIILHOCTHY, COCTaBHTH TUIaH
BJIQJICHUE TIpUEMaMu METPOJIOTHYECKOTO
JINATHOCTHKH WICCIIETOBAHUS.
MHUHEPAJIOB,
BKJTFOUYAIOITMH
OTIpeICIICHUE UX
MOP(OIIOTHIECKHX,
(hU3UYECKUX CBOWCTB,
aHaJIN3 MUHEPATbHBIX
accouuarui.

S e A

8.
9.

MeToanyeckue peKOMeHIAIUN, ONIpelessiiolue MPoueIypbl OlleHNBAHUS
pe3y/JIbTATOB OCBOEHMS JUCHMILTHHBI

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmn

IlepeyeHb THNOBBIX IK3AMEHAIIHOHHBIX BONPOCOB
Bbaok 1. Kpucraainorpagus
[Ipeamet kpuctamorpaduu. [Ipakrnyeckoe 3HaueHrne. OCHOBHBIE MTOHATHS.

Ucropuueckue ceeaenus. [lepuoasl 3aposkaeHnst U pa3BUTHS KpUCTauiorpadum.
CrpoeHne KpucTamioB

CBoiicTBa KPUCTAJIIOB.

3aKOH MOCTOSTHCTBA YTJIOB. [ OHMOMETPHI.

Cdepuueckne koopauHatbl. MX  UCHOIB30BaHUME MpU  IPOELUPOBAHUU
KPHUCTAJJIOB.

Cdepuueckue u crepeorpaduueckre NPOEKIMU KPUCTAILIOB.
['HoMocTepeorpaduueckne NpoeKIUU KPUCTAIIIOB.

Kpucrannorpaguueckue Kkareropuu.

10.Kpucramiorpadpuueckue CHHTOHUHU.

11.Kpucramiorpadgudeckue KIacChbl CHMMETPHHU.

12.CummeTtpust, oniepaiusi CHMMETPHUH, JIEMEHThI CUMMETPHH.

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

14.0Ocu cuMMeTpUn KpUCTAIIOB.

15.0cHOBHO 3aKOH CHMMETPHUU: OTCYTCTBUE OCEH 5-T0 U BBILIE 6-TO MOPSIIKOB.

16.[1paBuna B3aUMOACUCTBUSL OmEpaIii CUMMETPUM W WX HCIOJIb30BaHUE TMPHU

BbIBOJIE 32 KpUCTAIIOrpauyeCKUX TOUCUHBIX TPYIIII.




17.TlonaTre «eMMHUYHAS TPAaHbY», €€ BEIOOP B KPUCTAJIaX PAa3HbIX CUHTOHUIA.

18.I1IpocTsie hopMBI B KpHUCTaNIaX HU3IIEH KaTErOPHH.

19.1IpocTeie hopMBI B KpUCTAIITIAX CPEIHEH KaTerOpHH.

20.ITpocTeie hopMbI B Ki1accax KyOUIeCKOM CHHTOHUU.

21.KomOuHanuu npocThix GopM KPUCTAIIIOB.

22.00pa3oBaHue MW pocT KpuctawioB. Teopum pocra KpucramioB. Perenepanus
KPHUCTAJLJIOB.

23.Mopeib MOCIOWHOTO POCTa KPUCTAIIIOB.

24 . TexHn4ecKue METObI BhIPAIIMBAHHS KPUCTAJIIOB.

25.Toueunblie neeKThl B KpUCTALIAX.

26.Jlunelinbie 1eeKThl B KpUCTAILIaX.

27.06bemMHbIe 1e(heKThl B KPUCTAILIAX.

28.Kpucranorpadguueckre KOOpAMHATHBIE CUCTEMBI. Y CTAHOBKA KPUCTAJIOB.

29.CuMBOJIBI TpaHel U pedbep KpUCTaIOB.

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

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

32.Munexcwr Beiica m Munepa.

33.IloHaTe O KPUCTAJUIMUECKOW peIlIeTKe. YCTOMYMBOCTh KPUCTAJUIMUECKON
PEIIETKH.

34.OnemenTapHas sueiika (siueiika bpasa). 14 tunos stueex bpaso.

35.ATtoMHbIe (HOHHBIE) PATUYCHI.

36.Koopaunarnust atromMoB 1 HOHOB. KoopArHAIIMOHHBIE TTOTUDIPHI.

37.Teopus IIOTHEHIIEH YITaKOBKHU.

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

39.Kpucranmmoxumudeckas: CTpyKTypa MHHEPAIOB. THITBI MTyCTOT.

40.XuMUYEeCKUN COCTaB MUHEPAJIOB U TUIIBI H30MOop(du3Ma.

41.5Bnenne monmumopdusMa, MOIUTUITNH, ITapaMoppu3Ma, ceBIoMop(o3bl.

42.DopMbl pocTa KPUCTAIIIOB (CKEJIETHBIE,ACHAPUTHBIE, HUTEBUIHbIE).

43.He3akoHOMEpHBIE CPOCTKU KPUCTALIOB (CHEPOSIUTHI, IPY3bI, IIETKH).



44.3aKOHOMEpPHBIE  CPOCTKH  KPUCTAUIOB  (MapajuieibHbIE, SIUTAKCUYECKUE,

o

~

10.
11.
12.
13.

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

20.
21.

NBOMHUKM). ['eoMmeTpruueckuit 0Toop.

Baox 2. Munepasorus

[IpenMer MuHepasioruu. 3aau MUHEPAIOTUH.
Baxueiimue srarsl B pa3BUTUU MUHEPAJIOTHH.

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

IMPOMBIIIJICHHOCTH.

[TpuHLMIBI KNaccuUKaLMY MUHEPAIIOB.
Mopdonorus kpucramioB. OOIUK U raOUTYC KPUCTAIIIOB.

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

o0pa3oBaHUs.

dusnyecKue CBOMCTBa MUHEPAJIOB: I[BET MUHEPAJIA, LIBET YEPThI, TPO3PAYHOCTh.
Tunsl okpacku muHepanoB (1o A. E. depcmany).

®duznyeckre CBOWCTBA MUHEPATIOB: OJIECK U MOKa3aTelb MPETOMIICHHUS .
Mexannyeckue CBOMCTBA KPUCTAIJIIOB. TBEPAOCTh, CHAUHOCTh U U3JIOM.
MexaHnueckue CBOMCTBA KPUCTAILIOB: YIIPYTOCTh U TETIONPOBOAHOCTD.

VY nenpHbIN BeC, MATHUTHOCTh, PaJIMOAKTUBHOCTh MUHEPAJIOB.

DIEeKTPUYECKUE CBOWMCTBA KPUCTAIIOB: Mbe30- W TUpo- dddext. X cBsA3b ¢

CUMMETPHUEN KPUCTAIIIOB.

XHUMHUYECKUE CBOMCTBA MUHEPAJIOB.

TuIsl BOABI B MUHEpAIax U €€ poJlb.

Metozap! 1eTaIbHBIX MUHEPAIOTUUYECKUX UCCIIETOBAHHN.

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

OO6mast xapakTepuCTUKa KJlacca TMPOCThIX CEPHUCTBIX COCAMHEHUW W UM

MOJIOOHBIM.

OO6m1as xapakTepuCTHUKa Kilacca Cyab(ocose.

OO6u1as xapakTepuCcTUKa KJlacca OKCUIOB.



22. OOmmas XxapakTepUCTHKA KIIacca THIPOKCUIOB.

23. OOmas xapakTepUCTHKa Kiacca (GTOPHUIOB.

24. OO1as xapakTepUCTUKa KJacca XJIOPUI0B.

25. Teopusi CTpOCHHSI CUIIMKATOB U UX KJIacCU(UKAIIHSL.

26. OOmas xapakTepuCcTUKa CUIMKATOB C U30JIUPOBAHHBIMU KPEMHEKHCIOPOAHBIMU
TeTpadipamu.

27. OOmas  XapakTepUCTHKA CHJIMKATOB C  HM30JHMPOBAHHBIMU  TPYIIaMU
KPEMHEKHUCIOPOIHBIX TETPa’IpoB.

28. OO0mas xapaKTepUCTHKA CHIIMKATOB C KOJBIIEBHIMA aHHOHHBIMU PaTuKaIaMH.

29. OO6mas xapakTepUCTHKa KapKaCHBIX CUIIMKATOB.

30. XapaxTepucTHKa MUHEPAJIOB CEMEMCTBA MOJIEBbIX IITATOB.

31. XapakTepucThKa MUHEPAJIOB CEMENCTBA (PEembAIIaTON/IOB.

32. XapaxkTepucTHKa MUHEPAJIOB CEMEMCTBA IICOJIUTOB.

33. OOmas xapakTepuCTHKa [EMOYEYHBIX CUIIMKATOB.

34. OOmas xapakTepuUCTHKA JCHTOYHBIX CHIINKATOB.

35. OOmas xapakTepUCTHKA CIOUCTHIX CUITUKATOB.

36. OOmas xapakTepUCTHKA KJIacca HUTPATOB.

37. OOmas xapakTepuCcTHKa Kjiacca KapOOHATOB.

38. OOmas xapakTepuCcTHKa Kilacca cyab(aTos.

39. OOGm1ast xapaKTepUCTHKa Kjacca MOJIMOAATOB U BOJIb(pamMarToB.

40. OO6mast xapaKTepUCTHKA KJIacca XpOMaToB.

41. OOmas xapakTepucThka kiacca hocdaToB,apceHaTOB U BaHAIATOB.

42. OO1mas xapakTepUCTHKa Kjacca 00paToB.

43. TunomopdHbie MpU3HAKA MUHEPATIOB

44. T'eonormyeckue mpouecchl MuHepanooOpazoBanus. [IpuumHBl U CHOCOOBI
MHUHEPaI000pa3oBaHUsI.

45. MarmaTtuueckne MEeCTOPOKICHHS U MapareHeTHUYeCKUE acColMalii B HUX.

46. TlermMaTUTOBBIE MECTOPOXKACHHUS U TTApareHETHYECKNE aCCOLMAIIUH B HUX.

47. CxkapHOBBIE MECTOPOXKACHUS U MapareHETUYECKNE aCCOLIMAllUU B HUX.



48. TuaporepMmanbHbIE MECTOPOXKACHUS U ApareHeTUYECKNE aCCOLUAIIUU B HUX.

49. Tlporecchl BRIBETPUBAHUS U HIyIllEE€ B HUX MUHEPaATIO00pa30BaHuUe.

50. PeruvonanpHbli  MeTamMopdu3M M CBSI3aHHBIE C  HUM  IIPOIECCHI
MUHEPAIIO00pa30BaAHUS.

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

OueHouyHbIe CpeaCcTBA VISl TEKYLIeHd ATTeCTAlNH

K TUNOBBIM OLIEHOYHBIM CpEICTBaM JIsI TEKYILIEH aTTECTAallM OTHOCATCS
coOeceroBaHuEe (OLIEHKA BBIMOJHAETCSA MO ABYXOamuibHOW cucTeme (1 — BBINOJIHEHO,
0 — He BBIMOIHEHO), KOHTPOJbHBIC PabOTHI W TeCThl. VX OlleHKa JjIsl BRIHECEHUS B
cuctemy BPC Beimonnsercs mo uerblpexOamibHON cucteme (3 — oTiauyHO, 2
xopomio, 1 — ynoBiaeTBopuTenbHO, 0 - HE YIOBIETBOPUTEILHO). UTOOBI MOJY4YUTH
OIICHKY 3, HEOOXOJMMO OTBETUTHh MpaBUIbHO Ha 15 Bompocos, 2 — 13 u 1- 11
OpaBWIBHBIX OTBETOB. Beero mpemycmorpeHo 10 KOMIJIEKTOB TECTOB, KaXKIbIA U3
KOTOPBIX BKJIIOYAaeT OT 4 10 6 BapuaHTOB ¢ 16 BOompocamMu M TpeMsl — YETBIPbMS
OpeajaracMbIMM OTBETAMM Ha KaXIbplid. TecTbl CcOCTaBIE€HBI 110 CIEAYIOLIAM
pazzenam: TMarHOCTUYECKHE CBOMCTBA MHHEPAJIOB; XapaKTEPUCTHUKAa MHHEPATIOB IO

MHHEPAJIBHBIM KJIaCcCaM, yCJIOBUS 06p2130BaHI/ISI MHHCPAJIOB.

TunoBoii BApUAHT TECTA M0 OCHOBHBIM pa3/ie/iaM TUCHUILIHHbI

Tect Noe CumMeTpusi KpucTaLIA
1. Kakue BemiecTBa IMEIOT 3aKOHOMEPHOE PACTIONOKEHHE aTOMOB (MOHOB) B MPOCTPAHCTBE?

a) KpUCTANTNYEeCKHe 0) amopHbIe B) METAMUKTHBIE
2. BexropuasibHble CBOWCTBA MUHEPAJIOB:

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

B) HE 3aBUCST HU OT YETr0
3. Kakoif MuHepan nuMeeT HOHHYIO KPUCTAJUIMYECKYIO PELIeTKY?

a) rpadur 0) anmas B) TJIUT
4. DnemMeHTaMu OTpaHEHUs SBIIFOTCS:

a) MIOCKOCTH 0) BepILINHBI B) ocHU

5. Vsl MCKAY COOTBCTCTBYIOIIUMU I'PAHAMHA OJHOT'O U TOI'O )K€ MHUHCpAJIa:



a) BCET/1a MOCTOSTHHBI 0) Bceraa pa3Hbie
B) MEHSIOTCS B 3aBUCUMOCTH OT YCJIOBUH 00pa3oBaHUS
6. B xpucranie MokeT ObITh IEHTPOB CUMMETPHH:
a)2 0) 1 B) B Pa3HBIX M0- Pa3HOMY
7. MakcuManbHOE YUCIIO IIIOCKOCTEN CUMMETPHHU:
a)9 0) 6 B) 32
8. DineMeHTaMy CUMMETPUH SIBIISIOTCSA:
a) BEPIIUHBI 0) ocu B) y3JIbI PEIIETOK
9. CKOJIBKO TIJIOCKOCTE CUMMETPUHU B TAICHUTE?
a)5 0) 3 B)9
10. Ocbto cummerpuu L siBisieTcst och, Ipy NOBOPOTE BOKPYT KOTOPOH, 3JIEMEHTHI OTPaHEHUs
MTOBTOPSIIOTCS Yepes:
a) 180° 0) 90° B) 120°
11. Ecnu umerores B kpuctaiie Lgu Ly, TO oceit L, Oyner:
a)2 0) 6 B) 12
12. luBepcHOHHBIE OCU OBIBAOT:
a) 5 mopsika 0) 4 nopsika B) 2 mopsiaka
13. B ruiaHaabHOM BHJI€ CHMMETPUH OTCYTCTBYIOT:
a) MIOCKOCTH 0) ocu B) LICHTP
14. CkOnBbKO BUIOB CUMMETPUU CYLIECTBYET?
a) 32 0) 147 B) 47
15. Ocbh cuMMeTpHH Kakoro nopsijika npoxXouT Yepe3 BEPIINHY MHOTOIpaHHUKA:
a) Ls 6) L3 B) Ly
16. B xkakOM MHOTOTpaHHHMKE OTCYTCTBYET LIEHTP CHMMETPHHU:

a) B IUpaMuie 0) B mpu3Me B) B OKTadpe

Tect Ne CuHroHusi M npocrbie (POpMbI

1. Cunronus —310

a) CXO/IHOYTOJIbHOCTh 0) IOBTOPSIEMOCTD B) CUMMETpUS
2. CKOJIBKO CHHTOHUI CylIecTBYyeT B KpHucTauiorpapuu ?

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

a) mpu3Ma 0) nupamua B) TETpa’Ip

4. Kakas CHHTOHMSI BXOJUT B HU3LIYIO KaTETOPUIO:



a) TeTparoHajibHas 0) kyOnueckas B) TPUKIIMHHAS
5. B Kakoii CHHTOHUM UMEETCsI OJTHA OCh CHMMETPHHU TPEeThero mnopsijka (Ls):
a) TPUrOHAJIbHOM 0) TeTparoHaIbHOM B) poMOHUYECKOI
6. Kpucranibl kakoii CHHTOHUY B IONIEPEYHUKE JA0T KBapar:
a) TPUTOHAIBHOU 0) MOHOKJIMHHOM B) TETParoHaJIbHOM
7. UTO 03HA4YaeT B IEPEBOJE C IPEUECKOr0 «MOHO»:
a) MHOTO 0) onuH B) JIECATH
8. KonnuecTBo mpocThix GopM B KOMOMHALIMU OTPEAEIIAeTCs KOJIMYECTBOM Pa3HOBUAHOCTEH::
a) pebep 0) rpanei B) yIJIOB
9. OTKpBITOI TPOCTON (HOPMOIL SIBIISICTCS:
a) mpu3Ma 0) TeTparap B) KyO
10. M3 xakoro KoJmM4yecTBa rpaHeil COCTOUT MOHOJ/IP:
a) U3 JIByX MEPIECHIUKYISIPHBIX 0) U3 IBYX MEPeCeKaroInXCs B) U3 OJHOM
11. Kakasi CHHTOHHSI BXOJIUT B BBICIIYIO KaTE€TOPHIO:
a) reKcaroHajbHast 0) kybuueckas B) TPUKJIMHHAs
12. CkosbKO MpOCTHIX ()OPM B HU3IIEH KaTeropuu ?
a) 25 0)7 B) 15
13. Kakas npocrast popMa U3 HU3IIEH KaTeropyuu COXpaHsIeTcs B CpeiHel KaTeropuu ?
a) TUdIp 0) poMOHUECKHUil TETPAdIP B) MOHOD/Ip
14. B xakoit mpocToii hopme cosiep>KUTCs O0bIle BCero rpaHeit ?
a) IEHTaroH-TPUOKTAYAP 0) nunoneKa’p B) FEKCOKTa3Ap
15. B xakoif CHHTOHMH NIPUCYTCTBYET TETPa’ap, 00pa30BaHHBIN YETHIPbMS paBHOOEIPEHHBIMU
TpEeYrojJbHUKaMu ?
a) TeTparoHaIbHOU 0) pomOHUeckoit B) KyOU4ecKoit
16. K kakoif CHHTOHMHM OTHOCHUTCSI OKTa’3p:
a) KyOnueckou 0) TPUTOHATLHOM B) TETParoHAIHHOU
Tect Ne Kpucramoxumus
1. B BepTHKaIbHOM HaIPaBJIECHUU UOHHBIE PAJINYChl C YBEITUUYEHNEM NIOPSAIKOBOTO HOMEPA
DIIEMEHTA!
a) HE U3MEHSAIOTCS 0) yMEHbIIAIOTCS B) YBEJIMUMBAIOTCS
2. Mopaens mocimoitHOTo pocTa 3a c4eT e PekToB B KpucTalIax ObuTa MpeioKeHa:
a) Koccenem 0) Ctpanckum B) JleMMeitHOM
3. I'paput u anmas saBasSOTCS:

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



4. Yto Ha3pIBaeTCs napameTrpaMu?

a) OTPE3KH, OTCEKAaEMble IPaHsIMU 0) yribl MeXy pedpamu B) BEPLLUHBI
5. B KaKkoil CHHIOHUU CUMBOJIBI I'paHel OyAyT YeThIpeX3HAUHbIE?

a) reKkcaroHajJbHOM 0) KkyOnueckou B) TPUKIMHHOMN
6. KTo BniepBble BhICKa3al UCI0 O TOM, CTO YaCTIIbl BEIIECTBA CIOXKEHBI U3 IApOB?

a) ['aton 0) denopos B) Kemiep
7. B kpucraiiax Kakoil CHHIOHUM €MHUYHAsI TPaHb OTCEKaeT OTpe3ku a # b # C:

a) Kyonueckou 0) TpUTOHAJILHOM B) TPUKIMHHOMN
8. Kakue Tumbl mycToT CyIIECTBYIOT:

a) OKTa’ApUYECKUe 0) kyouueckue B) MOHOKJIMHHBIE
9. Paguycel KaTHOHOB OJJTHOTO U TOTO K€ 3JIEMEHTA IIPU YBEJIMUYEHNUU BaJI€HTHOCTH:

a) YBEJIMYUBAIOTCS 0) yMEHbIIAIOTCS B) HE U3MCHSIOTCS
10. TIpu 3anmonHeHuU MPOCTPAHCTBA FeKCArOHAIBLHBIMU MTPU3MaMH KaKas pelieTka moily4daeTcs?

a) rpaHeleHTPUPOBAHHAS 0) pocrasi (MpUMUTHUBHAS) B) IpU3MaTUYECKast
11. CkosibKO cTIOCOOOB YITAaKOBKU YaCTHI] B KPUCTAJIE CYIIECTBYeT?  a) 2 0)3 B) 5
12. 3oMopdu3m-3to:

a) 3aMelleHue OJJHOTO MUHEpalla APYTruM 0) 3aMeHa OJIHUX XUMUYECKUX

AIIEMEHTOB JIPYTUMU B) U3MEHEHUE MEPUOINYHOCTH YEpeI0OBaHUS CIIOEB

13. IlepBuuHbIE AMUTAKCUYECKHE CPACTAHUS BOZHUKAIOT B pe3yJIbTaTe:

a) 3aMeIleHus 0) KpUCTaIIM3al1U B) pacrnaza TBEpAbIX paCTBOPOB
14. Kakoii cumBOI OyAeT UMETh €AMHUYHAs TPaHb, IepeceKarolas TOIbKO och X?

a) (100) 6) (111) B) (010)
15 Kakue 1BOMHUKYM XapaKTEpHBI 17151 KaccuTepuTa?

a) KoJIeHJaThIe 0) kapnbanckuit 0) IIMUHENEBbIHA
16. Kakyto ¢hopmy OyayT UMETh KPUCTAILIBI YIUIOMIEHHOTO 00IHKa?

a) MPU3MaTUYECKYIO 0) oKTa’IpHI B) TaOJIMTYATOTO

Tect «CamopoaHbie 3J1eMEHTHI U CYJIb(PHALD
1. B Kako¥l CHHIOHUU KPUCTAJUIN3YyeTCs cepa’?
a) TPUKJIMHHAS 0) rekcaroHaJbHas
B) poMOHNUecKast ) KyOnueckas
2. B xakux THIax MeCTOPOXKACHUN MOTYT OJJHOBPEMEHHO MPUCYTCTBOBATH 30JI0TO U IIJIaTUHA?
a) pOCCHITN 0) yIbTPOOCHOBHBIE TIOPOJIBI
B) CKapHbI I') Tpei3eHbl

3. [To xakuM TIpU3HAKAM MOKHO Pa3Iu4YUTh MOJUOJACHUT U rpadut?



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

4. KakaBa TBepocTh chanepura?

a) okoJo 4 0) 6-7
B) 1-2 r) Oonee 5
5. K kakoMy KJIacCy CEpHUCTBIX COSITUHEHUIH OTHOCUTCS MUHEpal ¢ popmyroit AgsShS;?
a) MPOCTHIC CYIb(UIBI 0) cynedoconu
B) CAMOPOTHBIC T') IepCyIbPUIbI

6. ITo xakuM cBOMCTBaM MePCYIbPUIBI OTIIHIAOTCS OT IPYTHUX CEPHUCTHIX COCTUHECHUA?
a) Onecky 0) craifHoCTH
B) OKpacke T') TBEPAOCTH
7. Kakoii munepan umeet popmyiny CoAsS?
a) apCEHONUPUT 0) mupaprupuT
B) KOOQJIbTUH ') MAJUIEPUT
8. Kakoii MuHEpan IMeeT B CBOEM COCTaBe cepedpo?
a) aQpreHTUT 0) mupur
B) OOpHHUT r) rpaduT
9. Kakue usomop@Hble IpUMECH XapaKTEpHbI /111 TCHHAHTUTA?
a) MarHui, KanbIui 0) XpoMm, BaHauil
B) CypbMa, BUCMYT ') KpEMHUH, TUTAH
10. Kaxo#i TvIn XMMHUYECKOH CBSI3M XapakTepeH 1iis rpaguta?
a) MeTajin4yecKas 0) nonHast
B) MOJIEKYJIIpHas ') KOBaJIEHTHAas
11. Kakoit MmuHepan o61agaeT MarHUTHBIMU CBOWCTBaMU?
a) MUPPOTUH 0) MapKa3uT
B) apCEHOMUPUT r) rpadur
12. Kakoit 001K KpUCTAIUIOB XapaKTepeH JJIsi aHTUMOHUTA?
a) U30METPUYHbBIN 0) TabIUTYATHIIA
B) YeLIyHUaThIi I') yJUIMHEHHBIH
13. Kakoit MUHepas HUKOI'/1a He BCTpevyaeTcs B KyOM4eCKUX KpucTaax?
a) raJIeHuT 0) nmupur
B) MapKa3uT ) caM. MeJlb
14. Tlo xakoMy npu3HaKy HanOoJee JerKo OTIIMYUTh TUPUT OT MUPPOTUHA?

a) 1O CIaHOCTH 0) 1o TBEpAOCTH



B) TIO XPYIKOCTH T') IO KOBKOCTH
15. Kakoit MuHepain sBiseTcsl pyi0i Ha LIUHK?

a) MUPUT 0) KHHOBaph

B) apCEHOMHUPUT r) chaseput
16. Ilo kakoMy NMpPU3HAKY MUPUT OTIIMYAETCS OT MapKa3urta?

a) 110 TBEPJOCTU 0) 1O TUIOTHOCTH

B) IO MAarHUTHOCTHU r) o opme KpucTamion
Tect «OKCHIBI M THAPOKCHABI»

1. B kaKkoil CHHIOHUU KPUCTAJUIM3YETCS KYyIpUT?

a) TeTparoHaJbHast 0) TpuroHaIbHASA B) MOHOKJIMHHAs

') Kyondeckas 1) poMOuyeckas
2. Kakue MUHEpaJIbl HIMEIOT COCTaB, COOTBETCTBYIONIMN opmyse TiO,?

a) nepukia3, opycur T) aHaTa3, OpyKHT, pyTHII

0) KaCCUTEPHT, MUPOTFOZUT 1) OpayHHT, TUACIIOP B) IIITUHENb, KBAPIT
3. Kakoii Tun okpacku Haubosee xapakTepeH s pyouHa u candupa?

a) UAUOXpOoMaTHdecKas T') aJJIOXpoMaTH4ecKas

0) nceBgOXpOMaTHUECKast 1) T0OEKaNOCTh B) DHEProxpomaTruyeckas
4. Kakuie TUITBI MECTOPOXKACHHUH (M3 YKa3aHHBIX ) XapaKTEePHBI JIJIs1 TUPOJIIO3UTA?

a) TPaHUTHI T') KOJJIOMTHO-XUMHUYECKHE OCAJIKU

0) pPOTOBUKH U CKapHBI 1) THAPOXUMUYECKHUE OCATKU

B) HE(EJIIMHOBBIE CUEHUTHI
5. Ilo KakuM pU3HaKaM MOYKHO Pa3JIMYNTh PYTHII U KACCUTEPUT?

a) MO IUIOTHOCTH 0) 1o MPO3pPaYHOCTH

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

6. Kakue nzomopHbie IpuMecH CBOWCTBEHHBI HIIbMEHUTY?



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 I') XKEeJThIA KBapIl
0) 3eJICHBIN XaIeI0H 1) pa3HOBUIAHOCTH XpHU300epuiIa
B) IBIMYATHIN KBapIl
8. Kakue Tumnsl MecTopoxIeHII Hanbosee XapakTepHbl ISl XPOMIUITHINHEINUI0B?
a) TPAHUTHI, TPAHOJUOPHTEI I') KpUCTAJUIMYECKUE CIIAHIIbI
0) yIbTPaOCHOBHBIE TTOPOIBI 1) KOJUTOMAHO-XUMHUYECKUE OCATKU
B) ME30TEPMAJIbHBIE JKUIIbI
9. CocraB kakoro MuHepaia otoopaxaercs popmynoir Mn(OH),?
a) IIMUHEIb 0) cwiIomennan B) OpycuT
) IUPOJIO3UT /1) MATHETUT
10. Kakas popmyna xapakrepu3yeT KOHCTUTYLIHIO réTuTa?
a) FeOOH 6) HFeO; B) Fe,03
r) FeFe,04 n) FeO
11. Kakue TUIbl MECTOPOXKACHUHN U3 NTEPEUNCICHHBIX XapaKTepHBbI A MarHeTuTa?
a) rpeii3eHsl I') CKapHBbI
0) Me30TepMaTbHBIC KB 1) 30HBI OKUCIICHUS
B) TUIPOXUMHUYECKHUE OCAJIKH
12. Kakoil u3 nepeuncIeHHbIX MUHEPAJIOB SIBISIETCSA CUIIBHO PAaINOAKTHUBHBIM?
a) pyTHI 0) KacCUTEpUT B) DIITMTHUT
T) MAPOXJIOP 1) XpU300epHILT

13. B kakux THUIax MECTOPOXKACHUN (M3 yKa3aHHBIX) 00pa3yroTcsi OOKCUTHI?



a) KOpbI BEIBETPUBAHUS ') BTOPUYHBIE KBAPLUTHI

0) ckapHbI J1) )KHJTBI QJIBITMICKOTO THIIA

B) ME30TE€pPMAJIbHBIC JKUIIbI
14. Kakyro tBepaocth ( mo Moocy) UMEIOT aTFOMOIITHHEITNTHI?

a)2-3 0) okoJo 4 B) 6,0 — 6,5 T') OKOJIO 5 n) 7,5-8,0
15. B xakoi CHHTOHUM KPUCTAJUTU3YETCS reMaTuT?

a) Kyonueckas 0) TeTparoHajgbHas B) TPUTOHAIbHAS

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

a) 00JIMK KpUCTAJJIOB T') LBET YEPThI

0) TUIT MECTOPOKICHUI 1) CTETICHb M XapakTep OJiecka B) OKpacka

Tect «OCTpOBHbIe U KapKaCHbIC CH/IIMKATBD»

1. K kakoMy CTpYKTypHOMY THITy CHJINKAaTOB OTHOCUTCSI MUHEpal
¢ aHHOHHBIM paaukaiom [Sig01g]?
a) KOJIbLIEBbIE CUIIMKATBI 0) CIIOMCTBIE€ CUIIMKATHI
B) LIETIOYEYHbIE CHIINKATBI I') IEHTOYHbIE
2. B Xxoz1e KakMX IPOLECCOB BO3ZHUKAIOT MIEPTUTHI B KAJTMEBO-HATPUEBBIX ITOJIEBBIX IIIIATaX?
a) NOJMCUHTETHYECKUE TBOMHUKU B) U30MOpGHOE 3aMeleHHEe
0) pacnaJ TBEepAOro pacTBOpa  I') 3BTEKTHYECKask KPUCTAIIU3AIMS IBYX MOJIEBBIX IIATOB
3. B Kakoi CHHIOHUU KPUCTAJUIN3YETCS] MUKPOKIINH?
a) TPUTOHAJIbHAA 0) TpUKIMHHAS
B) poMOuueckas ') MOHOKJTMHHAS
4. I1o xakuM mpu3HaKaM HedelNUH OTINYaeTCs OT MUKPOKIMHA?

a) TBEPIOCTh 0) ycioBusi 00pa3oBaHus



B) TUII OKPAaCKH MHHEpaja T') CITAHOCTh
5. Kakast MuHepalibHas accollMalus XapakTepHa Juis lazypura?
a) HedeTrH, MUKPOKIIMH 0) KaJIbIUT
B) CAaHUJIUH I') KAHKPUHHAT
6. Kakoil TuI OKpacku XxapakTepeH JiJii MUHEPAIOB TPYIIIbl coaanuTa?
a) UIUOXpOMaTHYecKas B) aJJIOXpOMaTHYeCcKast
0) crepeoxpomMaTHiecKas T') ICEBAOXPOMAaTUUECKAs
7. Kako#t Tum OKpacku XapakTepeH sl 1e0JIUTOB?
a) IAMOXPOMAaTHUECKast B) aJNIOXpOMAaTHYECKas
0) crepeoxpomMaTHiecKas T') ICEBIOXPOMATHYECKAS
8. B xakoli CHHTOHUY KPHUCTATU3YETCS OepriL?
a) poMOUYeCKO 0) TPUTOHAILHOM
B) TPUKJIMHHON I') TeKCaroHaJIbHON
9. Kakue 13 OCTpOBHBIX CHIIMKATOB YacTO BCTPEYAIOTCS B KOHTAKTOBO-MOP(UUECKUX MOpogax?
a) oNMuBHH, HopcTepuT 0) ANIUAOT, aHIPATUT
B) IMCTEH, CUJUTUMAHUT T') HIUPKOH, aTbMaHIUH

10. Kakoit MUHCPAJI BCTPECUACTCA B BUAC ITPU3MATUICCKUX KOHBepTOO6pa3HLIX 1 TaOJIMTYATHIX

KPUCTAJIJIOB C OCTPOYTOJIbHBIM CEYEHUEM?

a) Tomnas 0) chen B) IMUCTEH T) acTpoUILIUT
11. B xakux noposiax BCTpe4aeTcss aHAATY3UT?

a) LEJIOYHbIE IETMATUTBI 0) rpeii3eHbl

B) BTOPUYHBIE KBAPIIUTHI T') SIUTEPMaJIbHBIE KHUIIbI
12. Kakoil u3 MUHEPaAJIOB UMEET HAMITYUYIIYIO CITATHOCTH?

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



13. BMecTte ¢ kKakuMHU MUHEpaJIaMy BCTPEYAETCsl JUCTEH?

a) OJIUBHH, ITUPOT B) HedeIuH, MUKPOKIIUH

0) rpoccysip, aHAPAANUT, SITUIOT I') KBapIl, aHAaTy3UT
14.KakoBa mioTHOCTbh TONa3a’?

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 muHakouay (010) T) 10 KyOy

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

B) B rab0po I') B HOpMaJIbHBIX CHCHHUTAX

IlepeyeHb KOHTPOJIbHBIX 3aJaHUI
K BbinoJIHeHn10 «I1P-2. KonTtpoJsbHas padora»

[penonaBarenb, HA OCHOBAHMM aHAIM3a (POHIOB KOHTPOJIBHBIX 00pa3lioB MUHEPAJIOB
(aymuropust ES03) BeiaeT Matepualibl TS BEIMOTHEHHST paOOThI MO CIICAYIOIIEH TeMaTHKeE:

Bbuiok 1. Kpucrasorpagus

Konrponibnass padora 1. Meroasl NpOEKTUPOBAHUS KPUCTALIIOB.  3aJIaHUE:
ITocTpouts Ha cTepeorpaduecKux MPOCKIMIX HAaMTpaBJIEeHUs, 3aJaHHOTO ChepUuUeCKUMU
KOOPJIMHATAMH U U3MEPUTD YIJIbI MEXAY ITUMHU HaNIPABICHUSIMHU.

Kontposbhasi paGora 2. OnpenesneHue 31€MEHTOB CHUMMETPUU KPUCTAILIOB.
3amanue: Ha moaensx mpocThix (OpM HAWTH 3JEMEHTHl CUMMETPHH; COCTABHUTH
GopMysly CHMMETPUM KpHUCTAJIa, OMNPEIEIUTh CHHTOHUIO KaXJOH MOJEINH;
OCTPOUTH CTEPEOrpaPpUUEcKyr0 MPOEKIIHIO.

Konrpoasnas padora 3. 3aganue: OnpenenuTs IpocTbie GOPMbI KPUCTAIIIIOB U
KOMOMHAITUHU TTPOCTHIX (POpM.

Kontponibhass  paGora 4. llenb  paboTbl:  HAay4yUThCS  ONMUCHIBATH
KpUCTaJIorpadgpuueckre MOJIeIN U CTPOUTH YITPOLICHHBIE TIPOCKIUH.

3afgaHue: ONpeAeuTh AIEMEHTHI CUMMETPHUH, YACIIO €UHUYHBIX HAIlPABIICHUM
U UX paCHOJIOKEHHUE, COCTaBUTh (OPMYIy 3JIEMEHTOB CHUMMETPHH, ONPEICIUTH
KaTeropui0, CHHTOHHUIO U BHUJI CHMMETPHUH, ONIPENEIUTh NPOCTYI0 (POpMY, MOCTPOUTH
cTepeorpapuuecKkyro ¥ THOMOCTEPEOrpapuIeCcKyt0 MPOEKIMH, OTPEAETUTh CUMBOJIbI
rpaHeit u peoep.



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

2. Tpu eavHMYHBIX HANpPaBJIEHUS: OAHO NapajuleabHO Lo, npyrue Ba NEpHEHAMKYISIPHBI ABYM
IUIOCKOCTSIM CUMMETPUH.

3. PomOnueckast CHHIOHUS, HU31Iasi KaTeropus, IIaHaJIbHbIN BHUI.

4. IIatp mpocThIX (opM: a) MOHODIP OTKpHITasi, O) IUAP OTKPHITAs, B) MUHAKOU] OTKPBITas, T)

npu3Ma poMOuyecKast OTKpPbITas, /1) MUpaMuIa pOMONYECcKasi OTKPBITAsl.
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8. a) MmoHORIIp {OOi}, 6) nuap {0kl}, B) muuakoun {100}, r) pomOuueckas npusma {hk0}, m)

pomoOuueckas nupamuaa {hkl}.

Buiok 2. Munepasnorus

Konrposabnas padora 1. Onpenenenue AUarHOCTUYECKUX CBOMCTB MHHEPAJIOB.
3ajaHue: MPOBECTU ONMpeACICHUE TUAarHOCTUYECKUX CBOMCTB MUHEpasoB (3-5 o0p.),
BBIJIAHHBIX TIPETIOaBaTEIICM;

Konrposbnasi padora 2. 3amanue: Onpememuts muHepansl (5-7 00p.) Kiaccos
CaMOPOJTHBIE ATIEMEHTHI 1 CYTb(UIIBI C IPUBEICHUEM HX TIOTHOM XapaKTePUCTHKH.



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

Konrpoabnas padora 4. 3aganve: Onpeneautb MUHEPaIbl TIOAKIacca OCTPOBHBIX U
KapKacHBIX CHIIMKATOB (5-7 00p.) C MPUBEICHUEM KX TTOJTHOM XapaKTEePUCTHKH.

Kontposshas padora 5. 3aganue: Onpenenurs MUHEPaIbl MOJIKIAcca IENOYECUHBIX,
JICHTOYHBIX ¥ CIOUCTBIX CHITKATOB (5-7 00p.) C MPUBEICHHEM HX MOHONW XapaKTePUCTHKH.

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

Konrpoabnas padora 7. 3aganue: OnpeaenuTs TeHETHYECKUE YCIIOBUST 00pa30BaHUs
MHUHEPAJIOB B 0Opasiiax (3 00p.), BbIAaHHBIX MPETIOIaBATEIIEM.

Tunosasi cxema BbINOJTHEHUS KOHTPOJIbHOI padoThl Ne 1

BrimonHsieTcst myTem 3amoHeHUs TaOIHUIIbI

Ne | Haumen | Mopdo | Liger | Yepra | baeck | [Ipo3 | Cmaiino | M3mom VYa.Bec | Teepmo | [Ipumeu
OBAaHHUC JIorus pavHo CTh CTh aHUue

MHHEpa CTh
na

TunoBasi cxema BbINOJIHEHUS] KOHTPOJIbHBIX padoT Ne 2-6
Makpockonnyeckoe onucaHue MuHepaJia
BrImmonHsIeTCS TTyTeM 3amoJIHeHUST TaOTHITbI

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

[IBeT uepTHl MUHEpaa
[ToGexanocTb, npu3anus
bneck

IIpo3pauHOCTB

~NOoOOBRWN|IEF

Taoauua 4 — OxoHyanue

8 Hznom

9 CnaifHOCTb

10 TBeprocThb

11 MarauTHOCTh

12 VY nenbHbI Bec (B citydasix,

ecnu oOpasel] npecTaBiIeH
OJIHUM MUHEPAJIOM)

13 Peaxuus ¢ kucioroit

14 [Tpoune cBolicTBa




15 Conepxanue, %

15 Pa3mep kpucraiinos

HazBanwne MHUHCPAJId

TunoBasi cxema BbIOJIHEHUSI KOHTPOJIbHBIX padoT Ne /

1. OnpenenuTs MUHEPATBHBINA COCTaB 00PA3IIOB;
2. Be1ienuTh XapakTepHble MUHEPAIbHBIE aCCOIMALINY;
3. Cnenatb BbIBOJ 00 YCIOBUSIX 00pPa30BaHUsI MUHEPAJIOB.



