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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
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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:
hitp://lib.dvfu.ru:8080/lib/item ?id=chamo:710770&theme=FEFU 5 instances.

4. Bragina V.. 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.I. 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:
hitp.//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: Viados, 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.




AHHOTAUMS JUCHUILTHHBI
«Kpucramiorpadusi u MUHEpaJIOrusi»

VYueOnas aucuurinHa «Kpucramiorpadus u MUHEpanorus» paspadboTaHa Ijs
CTYJIEHTOB, oOydJaromuxcst mo HampaieHuto moarotoBku 05.03.01 T'eosorwms,
npoduns «['eonmorusi», BXoauT B 0a30Byr0 yacTh Osoka 1 JlucuumianHbl (MOZYIIH)
yaebHoro miaHa (uaaekc b1.b5.17).

OO6mast TpyJOEMKOCTh AUCHUIUIMHBI COCTaBISE€T 7 3aU€THBIX €AUHMI], 252
4acoB. YueOHBIM IUIAaHOM TNPEAYCMOTPEHBI: JIEKIMOHHBIE 3aHsATHA (36 yacoB),
nabopatopubie (36) paboTel, mpakTuyeckue 3aHsATUsA (18 wac.), camocrosTenbHas
pabota ctyaeHToB (162 yacoB, B TOM 4mciie 27 9acoB Ha MOATOTOBKY K DK3aMEHY).
JlucuuiuinHa peanu3yercst Ha 2 Kypce B 3-M U 4-M cemecTpax.

ConepxaHue JAMCHMIUIMHBI OXBAThIBAET KPYr BONPOCOB, CBSI3aHHBIX C
U3YYEHUEM XUMHUYECKOIO COCTaBa M KPUCTAUIMYECKOIO CTPOEHUS MUHEPAJOB.
Kpucraminueckoe BelECTBO MIpaeT MEPBOCTENEHHYIO POJb B CTPOCHUH 3EMHOTO
mapa. Ilo3HaHWe 3aKOHOB MPUPOJBI, OTHOCSIIMXCA K BO3HUKHOBEHHIO H
pa3pylLICHUIO 3TUX BEUIECTB, UMEET BaKHEMIllee MpaKTHUYEeCKoe 3HaueHue. B xoxe
U3Y4YEHUsl Kypca pacCMaTpUBAIOTCSl OCHOBHBIE CBOMCTBA MUHEPAJIOB, MO3BOJISIOLINE
JMAarHOCTUPOBATh UX, AHATTM3UPYIOTCS KJIACChl MUHEPAJIOB U UX OCHOBHbBIE MTPU3HAKH,
a TaKXKe XapaKkTepHbIe IMaparecHeTHYeCKue accoluanuu. Bce 3TH 3HaHUSA JanayT
BO3MOXHOCTh CTYyJI€HTaM 0oJiee YBEPEHHO OPUEHTUPOBATHCS B BOIPOCAX YCIOBHIA
o0Opa3oBaHMs U FeHEe3UCa MUHEPAJIOB.

Hucuunnuna  «Kpucrammorpaguss u  MuHepanorusi»»  JIOTUYECKH U
COZIepKaTEeIbHO CBs3aHA C TAaKUMH JUCIUIUIMHAMH, KaK T€OXUMUs, meTporpadus,
YUYEHHE O MECTOPOXKIACHUSIX IMOJE3HBIX HCKOMAEMbIX, METOJIbI U3yUYEeHHs BEIIECTBA,
oOoraileHue MoJIe3HbIX UCKOIAEMBbIX.

Henabo AuCHUIUIMHBI SIBISIETCA TO3HAHUE CTYJIEHTAaMH TEOPETUYECKUX U
METOJAMYECKUX OCHOB KPUCTAIUIOXUMUH, KpUCTALIOTpadh 1 MUHEPAIOTHH.

3ajavyu IMCUMIIMHBI:

- o0OydeHHE CTYACHTOB MPAKTUYECKUM HaBbIKaM paldOThl € KpUCTAJJIaMH,
OBJIAJICHUE TpPUEMaMH TPAMOTHOrO OINUCAaHMSI BHEUIHEH (OpPMBI U BHYTPEHHETO
(aTOMHOT0) CTPOEHHUS KPUCTALJIOB, HEOOXOIUMBIX JJIsl MPABUJILHON MHTEPHpPETALUU
pEe3yNbTaTOB CAMOCTOSATEIBLHONM HayyHOM paboThl M MOHUMAHUA CIEHHUATBHON
JUTEPATYPHI;

- TEOPETUUYECKOE U MPAKTHUECKOE OCBOCHUE OCHOBHBIX MOHATUN U BBIpAOOTKA y
OyAyuiero croenuagucTa KOMIUIEKCA HABBIKOB W 3HAHUW I HCIOJIb30BAaHUS
OCHOBHBIX METOJIOB aHaju3a, KaKk B O00JIaCTH HUCCIEIOBAaHUSI CTPYKTYpbl, TaK M
JIMarHOCTUKU MUHEPAJIOB.

- U3yYEHHE JMATHOCTHUYECKUX CBOMCTB MHHEPAIOB, FT€HETUYECKUX MPHU3HAKOB
CaMOPOJHBIX IJIEMEHTOB, CYJIb(PUIO0B, OKUCIOB U TUIPOOKHUCIIOB, CUIIMKATOB, COJIEH,
KHUCJIOPOJHBIX KUCIIOT U raJIOr€HUIOB;



- W3Y4YEHUE MapareHeTUYECKUX acCOolMalluii MHHEPAJIOB M WX T'E€HETUYECKHUX
IIPU3HAKOB MPU Pa3HBIX YCIOBUSAX 00pa30BaHUS.

- TEOPETUYECKOE U MPAKTHUYECKOE OCBOCHHE OCHOBHBIX MOHATHHN U BhIpAOOTKA y
OyayIiero CrHeruaiucTa KOMIUIEKCA HAaBBIKOB M 3HAHWM IS MCIIOJIh30BaHUS
OCHOBHBIX METOJIOB aHajin3a, KaKk B O00JIACTH HCCIEAOBAHUS CTPYKTYPBI, TaK H
JIMarHOCTUKU MUHEPAJIOB.

JIJIs yCIIenHOTo U3y4YeHUs JUCITUIUTHHBI «KpucTtamtorpadust 1 MUHEPAJIOTHS» Y
oOyJarommxcst  JOKHBI ~ OBITh ~ YaCTUYHO  COPMHUPOBAHBI  CICAYIOIIUE
peaBapUTEIbHbIC KOMIIETEHIIUN:

[TK-2, cnocoOHOCTh CaMOCTOATEIHLHO TMOMyYaTh TE€OJOTHYECKYI0 MH(HOPMAITHIO,
HCIIOJB30BaTh B HAYYHO-UCCIEAOBATEIbCKOM AEATEIbHOCTH HABBIKM IMOJEBBIX U
1a00pPATOPHBIX TEOJOTUYECKUX MCCIICOBAHUN (B COOTBETCTBUU C HAINIPABICHHOCTHIO
(mpoduiem) MOATOTOBKH);

IIK-3, cmocoOHOCTH B COCTaBe HAy4YHO-HCCJEAOBATEIBLCKOTO KOJIJICKTUBA
y4acTBOBATh B MHTEPIPETAIIMU T€OJOTHUECKON UH(POPMAIIUU, COCTABICHUN OTYETOB,
pedepartoB, Oubamorpaduii MO TEeMATHKE HAYYHBIX HCCICJOBAaHUMN, B TOATOTOBKE
myOJIMKaIIi;

[IK-6, TroTOBHOCTH B COCTaBE€ HAay4YHO-NPOU3BOJACTBEHHOIO KOJUIEKTHBA
y4acTBOBAaTh B COCTABJICHUU KapT, CXEM, pa3pe30B U JPYroil yCTaHOBJIECHHOMU
OTYETHOCTH MO YTBEPKICHHBIM (popMam.

[InaHnupyembie pe3ynbTaThl OOyYECHHS MO JAaHHOW JAUCHUILIMHE (3HAHUS,
YMEHHUSI, BJIAJCHHUSA), COOTHECEHHbIE C IUIAHUPYEMBIMU pE3yJbTaTaMH OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI, XapaKTEPU3YIOT ATanbl (POPMUPOBAHUS CIICTYIOITIX
KOMIICTCHITHI:

Koa u ¢popmyanpoBka

JTtansl (OpMHPOBAHUA KOMIIETEHIIHH
KOMIIeTeHIIM U

Hampaenenuss  obmacteit  reojorumt W ee,

3Haer COLIMAJBHYIO 3HAUYMMOCTh B CBOCH Oyaymied
OIIK-1, cnocoOHOCTEIO npodbeccHu
0CO3HaBaTh COLUAIBHYIO
3HAYNMOCTE CBL:) ei 6yzl]yH1 eif Vneer Onpenensrsb couna.nLH}v/Io 3HAYNMOCTh
MPODECCHH, BIIATICHHEM BBICOKO MHUHEPAIOTHYECKUX UCCIIEIOBAHUI
MOTHBALMEN K BBIIOIHEHUIO IIpakTrueckumu HaBBIKAMHU onpeeaeHUs
HpO(l)eCCI/IOHaJIBHOﬁ IEATCIIbHOCTU Buaneer BBICOKOM CTENEeHW MOTHUBAIUU K IIPUMEHCHUIO
3HAHWK KpUcCTALIorpadud HW MHUHEPAJTOTHU B
mpo(ecCHOHATBHOMN JCSATEITBHOCTH
IK-1, crioco6GHOCTE UCTIOB30BATh Hampasnenuss obmactelt Teojoruu, Teo(H3UKH,
3HAaHMA B 00JIACTH TEOJIOTHH, 3naer FCOXUMUU, TUAPOTCONIOTMH U UHKEHEPHOU reOIOTHH,
reo(pU3HKH, TeOXHMHH, FCOJIOTMM M TEOXMMHHM TOPIOYMX HCKOIAEMBbIX,
THPOTEONIOTHH U HHKEHEPHOI 9KOJIOTUYECKON T'€0JIOTHU
reojIoruy, reojioruu 1 reoOXumMnu VYmMeeT HpOBOZ[I/ITI: MUHEPATOTHYCCKUE UCCICA0BaHUS
ropioanx HCKOvHaeMHX’ IIpakTrueckumu HaBBIKAMH paboTsI c
OKOJIOrHHCCKON reOIOTHH UL Bmaneer MUHEpaJaMHl, HEOOXOIWMBIX JUIS  IPaBHILHOM

pelIeHus HayqHO-

WHTEPIIpPEeTallid  Pe3yJbTaTOB  CaMOCTOSTEIbHOM




HiCCIIeI0BaTENILCKUX 3a1a4 (B HayyHOH pabGoTBI M MOHMMAHHS CHEHUANLHON
COOTBETCTBHH C HAIIPABJICHHOCTBIO JAUTEepaTyphl; B T.4. A pelleHHs  HaydHO-
(mpodusieM) MOATOTOBKH) HCCIIEJOBATEIILCKUX 3a1ad

OOmenpodeccoHaNbHbIE  3HAHUS W HAaBBIKU
MK-4, roTOBHOCTH TPUMEHATH Ha 3aer MOJIEBBIX re0JIOTNUECKHX, reoU3NUECKHUX,
NpaKTHKE 6a30BBIC reOXUMHYECKHX, TUPOre0IOrHYECKHUX,
o0mmenpodeccHoHaNbHbIE  3HAHUS He()TEra30BbIX M SKOIOT0-T€0IOTHIECKHX PpaboT
" HaBBIKI HOJICBBIX Opranu3oBath II0J€BblE TeO()U3MUECKUE PabOTHI:
TCONOTHYCCKHX,  TCO(pH3MICCKIX, BHIOpATh  ammaparypy, pa3paboTaTh  METOAUKY
TCOXUMUHCCKHX, Ymeer U3MEPEHUH;  OOECIEUMBAIOMIUE  HEOOXOIUMYIO
TUIPOTe0IOrHYECKHUX, TOYHOCTS
He(Tera30BbIX u 9KOJIOTO-
TCONIOTHIECKHIX pabor pn MeTogamMu U croco6aMy HHTEPHPETALUU TEOIOI0-
pemeHH HPOU3BOJCTBCHHBIX reopM3MYEeCKMX JAHHBIX, B TOM YHCIE C
sagad (B coorsercrsnn ¢ | Braxeer HCIOJIB30BAaHUEM  COBPEMEHHOTO  IIPOrPaMMHOIO
HaIPaBJICHHOCTHIO (mpodumnem) obeceue Ry
IIpOrpaMMbl 6aKaaaBpUaTa)

I[JI}I q)OpMI/IpOBaHI/I}I BBIICYKAa3aHHBIX KOMIICTCHIIMM B paMKaXx JUCHUIIIINHBI

«Kpucramnorpabus u  MuHepajiorus»

aKTUBHOTO/ HWHTEPAKTHUBHOTO OOYYECHHUS:

HpO6JICMHa}I JICKIMsA, KPYTJIbIC CTOJIBI.

IIPUMCHAIOTCA CJICAYIOIHC MCTO/JbI

HCKHHH-6€CCI{3, JICKOHUA-TIPE3CHTALUA,

I. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTHU KYPCA

baok 1 Kpucrannorpapus (18 yac.)

Paznen I. Kpucrannuuyeckoe cocrosinue BemecTna (4 yac.)

Tema 1. Kpucrauindeckoe cocTosiHue BeniecTa (2 4ac.)

COBpeMeHHBIe npcaACTaBJICHUA O

npupoae MuHepanoB. Vctopus pa3BuTHS

MUHEpaJIOru4yeckux 3HaHuil. CBsi3b MUHEpAJIOruu C APYrMMH Haykamu. HayuHoe u

MMPAaKTNUYCCKOC 3HAYCHUC COBpeMeHHOﬁ MHWHCPAJIOINN.

[TonsiTue 0 KpucTaie, KpuctTauInueckomM u amopdaom BemectBe. CTpoeHue

KpUCTAJJIOB.

[IpocTpaHcTBEHHAs] pellIeTKa.

Baxnenmme CcBOMCTBA KPHUCTAIOB

(aHM30TPOITHOCTb, OJTHOPOJTHOCTH, CIIOCOOHOCTH CAMOOTPAHSATHCS).

Tema 2. Bo3HUKHOBeHME, POCT U pa3pylieHHe KPUCTALIOB (2 yac.)

CriocoObl  00pa3oBanusi KpUCTAUIOB. DakTopbl 00pa30BaHUS MUHEPAJIOB.

IIpepeoxnaxkaenne u (MaM) TEPECHIIEHUE pPACIIaBOB, PAacTBOPOB WM Ta30B;

npeo6pa303aHHe TBEPAbIX (1)8.3, XUMHUUYCCKUC PCAKIINH, DJICKTPOXUMHUUCCKUC SABJICHUA,



KUZHEAEATEIbHOCTD OpraHU3MOB. Turbl 3apOKICHUS KPUCTAILJIOB.
KpucrannmzanuonHasi CiocOOHOCTH BEIIECTRA.

Mogaenu pocta KpucTauioB. MoJiesib MOCIOMHOTO POCTA € TMO3UIMKA aTOMHO-
MOJIEKYJIIPHOTO  COCTOSIHHSI ~MOBEPXHOCTHM  PACTyIIero Kpucramia. Mojenb
HECOBEPILIEHHOIO0 pOCTa KpUCTAUIOB. JlepekThl KpUCTAUIMUECKOM pEeIIeTKH.
CTpyKTYypHO-XMMUYECKUE HECOBEPUIEHCTBA MUHEPAJIOB.

dakTophl, BIAUSIONME HA OOJMK KPUCTAJUIOB, W SIBIICHUS, COMPOBOKIAIOIINEC
KpucTtaimu3auuio. MzMmenenne ckopoctu pocta rpaHeil. KoHIIEHTpalmOHHbIE TOTOKHU.
PactBopenue u perenupaius kpucramioB. CiocoObl BEIpAIIMBaHUS KPUCTAIIIOB.

Paszpnen 2. I'eomerpuueckas kpucrauiorpagus (9 gac.)
Tema 1. 3aKkoH MOCTOSIHCTBA YIJIOB M TOHMOMETPHSI KPUCTAJLJIOB (2 Yac.)
3akoH TMOCTOAHCTBA yrioB. 3akoH CreHo-JIomonocoBa-Poma-ne Jlums.
OtpaxarenbHble TOHHOMETPBI. Kpructamoxumuueckuit ananus E.C. @egoposa.
Crepeorpaduueckue  npoekuuu. [Ipoekuuu  HanpaBieHHH, MOPOEKIHUH
MJIOCKOCTEH, oceil cummerpuu. ['HomocTepeorpaduyeckue TPOCKIIUU TpaHeH
kpuctamioB. Chepuueckue koopauHatel. Cetka Bynbda.

Tema 2. CummeTpus kpuctaios (3 yac.)

CumMeTpusi KpUCTAUIOB. DJIEMEHTBl CUMMETPHUM: UEHTpP, IJIOCKOCTH U OCH
cummMmeTpuu. MHBepcHOHHBIE OCUM CUMMETpHUH. CIO0KEHUE DIEMEHTOB CHMMETPHHU.
EnuHuubnble ¥ CUMMETPUYHO-paBHBIE HampaBl€HUs B KpucTauiax. Buabl
CUMMETPHH, KATETOPUHU, CAUHTOHUM U UX NPU3HAKU. BbIBOJ 32-X BUIOB CHMMETPHUHU.
OJEMEHThl CHUMMETPUHU, XapaKTE€pPHbIE [Ji1 KPUCTAUIOB Pa3HbIX CHUHTOHUM.
Ornpenenenrve CUMMETPUU PEAIbHBIX KPUCTAIIIOB.

[Tpoctbie popmbl KpucTaIIOB U UX KoMOuHalmu. [loHsTHE O BBIBOJIE MPOCTHIX
dopm. IIpocteie GhopMBI HU3MIMX, CPEAHUX M BBICHICH CHHTOHMNA. PazHOBHUIHOCTH
npocthix (Gopm. Dopmbl peanbHbBIX KpucTamuioB. OmnpejaesieHne MpocThiX GopM B
KOMOMHAITUSX.

Tema 3. Yuenue o kpucTrauiorpagpuuecKux CMMBoJIax (2 gac.)



Koopaunatueie miockoctd u  ocu. [lapamerpsl  rpaneil.  3akoH
PaLMOHAJILHOCTH NTapaMeTPOB (3aKOH [ aroM, MM 3aKOH LEJbIX YMCEIT) KaK CIEACTBUE
pEEeTYaToOr0 CTPOEHUSI KpUCTAIUIOB. IHIEKCHI M1 CUMBOJIBI TPAHEH.

CumMBosbI pebep u kpuctauiorpaduueckux oceit. KoopanHatHeie CUCTEMBI B
KpucTamuiorpaguu 1 ycTaHOBKAa KpUCTAIIOB. PacnosioxkeHre KOOpAMHATHBIX OCEeHl U
IrpaHedl B pPAa3HbIX CHHIOHUSX. ['€OMETpUYEeCKHE KOHCTAaHThl KPUCTAJUIOB Pa3HBIX
CUHTOHHM.

Tema 4. YcioxkHennble GopMbl U THIIBI CPACTAHUH KPUCTAJLIOB (2 yac.)

VYcnoxuennpie (Hopmbl KpuCTaWIOB. CKENETHBIC KPHUCTALIBI W JICHIPHUTHI.
AHTHCKeNeTHbIE KpUCTauibl. CKpYUYEHHBIE U PACIICTICHHBIE KPUCTAILIIBI.

Tunel cpacTaHuii KPUCTAIOB. 3aKOHOMEPHBIE, TPUOIUKEHHO-3aKOHOMEPHbIE
M HE3aKOHOMEPHBIE CpACTaHMs. ABTO3MHUTAKCUYECKHE U TETEPOINUTAKCHUECKUE
cpocTkr. CUHTAaKCUYECKHUE U TOMOTAKCHUYECKNE BPOCTKU. THUIBI JBOMHUKOB. 3aAKOHBI
JIBOMHUKOBAaHUA.

Paznen 3. Kpucrasnoxumus (S yac.)

Tema 1. CTpykTypa KpucTawioB (3 yac.)

OO1ee mpeacTaBiIeHUe O CTPYKType KpucTtaioB. CBOCTBa MPOCTPAHCTBEHHBIX
peleToK. ODJIEeMEHTapHble s4YeKkd. YeTblpHAaAUaTh THUIIOB IPOCTPAHCTBEHHBIX
pemieTok (pemetrku bpass). OCOOEHHOCTH CUMMETPUU MPOCTPAHCTBEHHBIX PEIIETOK.
TpaHCHASIUMOHHBIE ~ BJEMEHTBl  CHUMMETPHH. TpaHCHsIUOHHBIE  PEHIETKH.
IIpencraBienne O B3aMMOJCHCTBUU D3JIEMEHTOB CHUMMETPUM B KPUCTAIMYECKHUX
CTPYKTypax (cioxkeHue nepeHocoB). DenopoBckue (IPOCTPAHCTBEHHBIE) TPYIIIBI
cumMeTpuu. BeiBoa npocreitmmx @enopoBckux rpymm. Mx pacmmdpoBka.

CBOICTBA CTPYKTYPHBIX AJIEMEHTOB KPUCTAILIOB. THIIBI XUMUYECKUX CBS3EH B
MUHEpajgax. ATOMHBIE W WOHHBIE pannychl. DG(HEKTUBHBIE MOHHBIC paanychl B.
lNonpammvuara. KoopauHanMoOHHOE 4uco. 3HAYEHHs NPEAENIOB YCTOMYMBOCTU U
COOTBETCTBYIOIINX UM KOOPIUHAIMOHHBIX YHCEIL.

[InoTHeNmas ynakoBka IIApOB. Buabl IUIOTHEMIIMX YNAaKOBOK B AaTOMHBIX

CTpyKTypax. TeTpadipuiyecKkue U OKTadAPUUYECKUE ITyCTOTHI.



Tema 2. U3omopdusm, noaumop¢usM, noauTunusm (2 gac.)

Oco0eHHOCTH XMMHUYECKOro cocTaBa MHHEpanoB. COeAMHEHUS MOCTOSHHOTO
U nepeMeHHoro cocrtaBa. W3omopdusm. Mzomopdubie cMecu U u30MOpQHBIE
muHepansl. Tumbl nzomopdusma. [lpuyuHbl U yCcI0BHUS MPOSBICHUS U30MOpPQHU3MA.
N30CTpyKTypHOCTb.

Bunet  nomumopdusma. IlonumopdHble  npeBpallieHus, MNOJIUMOpPQHbIE
moaupukaruu. Tumel momumMopHBIX NpeBpamieHuil. MexaHu3Mbl MOJIUMOP(HBIX
npepauieHuid. IlceBgomopduoe 3amemienue. Ilycrorenbie nceBromMop(o3sl.
[Tapamopdo3ssr. [Tomurunmsm. [Tonmutume: 1 uX BUIEL.

Baok 2 MunepaJsorus (18 gac.)
Paznen I. /Inmarnocruyeckue cBoiicTBa MuHepaJsioB (3uac.)
Tema 1. O0bekThI M cogep:kanue MuHepagorum (1 yac.)

OOBEeKT MUHEpaJIOTHU. 3HAYEHUWE MMHEpANIOrMH. 3aJadyd MHUHEPAJIOrHH.
OCHOBHbIE HANpPAaBJICHUS HUCCIECIOBAaHUM B MUHEPAJOTHMU. OJTalbl pPa3BUTHSA
MUHEpaJIoruu. MuHepasibl © MUHEPAJIbHbIE BUBI.

Tema 2. /InarnocTuyeckue cBoiicTBa MUHePaJoB (2 4yac.)

Mopdonoruueckue cBoiictBa MuHepanoB Mopdomorus kpuctamioB. OOIUK U
rabutyc MuHepanoB. Tumsl raOUTycOB Ul peanbHbIX KpUCTaLIOB. Tumbl o0aMKa.
[IpyunHBl HCKaKEHUs KpUCTALIOB. Mopgosiorus MUHEpAIbHBIX Aarperaros.
MoHoMuHepanbHble U MOJMMHHEpAIbHBIE CpAacTaHUs. YCIOBUA HMX OOpa3oBaHUS.
Bununanm, mnapkeTtHas CKyJbOTypa, QUIYypbl TpaBJIEHUs, IITPUXOBKA. THIIBI
LITPUXOBOK.

OnTuyeckue cBoiicTBa MuHepanoB. [lonsipu30BaHHBIA U HENOJSPU30BAHHBIN
cBeT. M30TponHble 1 aHU30TPOIIHbIE MUHEpabl. bieck MuHepanoB. Buael 01eckoB.
[Ipo3paunocTs MuHEepasioB. L[BeT MuHepaioB. MexaHn3Mbl BOSHUKHOBEHHSI OKPACKH
MuHepanoB. Tpu pojga okpacok (IO NPOUCXOXKAECHHMIO) MHUHepasoB. LIBeT udepThl
MuHepasnoB. JlromuHecueHuus. Buasl JtoMHHecLeHUUU. SIBIEHMs AUCHEpCUU U

uHTEp(EpEeHIINN CBETa MPH NMPOXOKICHUH €r0 Yepe3 MUHEpaJl.



MexaHudeckne CBOWCTBA MHUHEpaioB. TBepaocTs MuHEpanoB. CrocoOb!
onpeaeneHus: teepAoctu. CrnaitHocTe MuHepanoB. Knaccudukamus cnmadiHOCTH TO
CTEIIEHH COBEPIICHCTBA MpOsBICHUSA. OTOETbHOCTh W HM3JIOM MUHEPANOB. THIIbI
uznomoB. Jlepopmupyemocts MuHepanoB. Bunel nedhopmanuu.

VY aeneHbll BeC (IUIOTHOCTh) MHUHEPAJOB. Y CJIOBHBIE TPYNIbl MUHEPAIOB IO
IJIOTHOCTH. OJIEKTPUYECKUE M MArHUTHBIE CBOWCTBA KPHUCTALUIOB. MuHepamsl -
OUAJIEKTPUKY, TMPOBOAHUKA W  NOJyOpOBOAHUKH.  [Ibe3037meKTpuyecTBO U
NUPORJIEKTpUYECTBO.  Terodu3nyeckue  CBOMCTBA W TEPMOXUMHUYECKAS
YCTOMYMBOCTh MUHEPAJIOB. Jleruaparanus u TepMAYecKas fuccoumanus. TUIbl BOIbI
B MHUHEpajax.

Metoapl eTalbHBIX MHUHEPAJIOTMYECKUX HWCCIECIOBAHUN: XWMHUYECKUU U
CIIEKTPAJIbHBIM, aTOMHO-aJICOPOIIMOHHBIH, PEHTTE€HOCIIEKTPAIbHBIN
(MUKpPO3OHJIOBBII) H  MAacC-CIIEKTPOCKONMMYECKUN aHain3. MeToapl U3y4YeHUus
CTPYKTYpPbl MUHEPAJIOB (pEHTreHOrpadus, 3eKTpoHorpadus).

CymHOCTh  MapareHeTHYeCKOro  aHaiu3a. TumomopdHble  MpU3HAKU
MUHEPAJIOB.

Paznen 2. Cucremaruveckas munepasorus (13 gac.)
Tema 1. Knaccupuxauuu munepanon (1 gac.)

Knaccuduxanus MUHEPAJIOB: Teodpacr, ABHIICHHA, Arpukona.
Knaccudukanus M. B. JlomonocoBa, B. M. Cesepruna, U. bepuenuyca. /1. [[pHa.
OCHOBHBbIE TPHUHIIMIIBI COBPEMEHHOW KiacCU(pUKAILMK MUHEpaloB. MHHeEpaIbHBbIM
BH/I, MUHEpAJIbHAS Pa3HOBUJIHOCTh, MUHEPAJIbHBIA NHIUBH/I.

Tema 2. MuHepaJsiorust caMoOpoaAHbIX 3JieMeHTOB (1 yac.)

OO01mast XxapakTepucTUKa THIA CAMOPOJHBIX 3JIEMEHTOB. UHCIIO MUHEpaTbHBIX
BUJIOB U HMX PacCIpOCTPaHEHHOCTh. Kiacc caMOpOJHBIX METAJJIOB: ME€Jb, CEpedpo,
30J10TO, iatuHa. Kpucramioxumus, kiaccudukanus. Mopdonorus u puznyeckue
CBOMCTBAa CaMOPOJHBIX METAUIOB, OCOOEHHOCTHM WX JUArHOCTUKH, TEHE3HC.

IIpakT4eckoe 3HaYeHUE.



Knacc CaMOPOIHBIX HEMETAJUIOB: ajMas, rpadur, cepa.
Kpucrannoxumuyeckue 0COOCHHOCTH CaMOPOJHBIX HEMETAJUIOB, 170:¢
KpucTajuioMopdonorusi, (U3NYECKUE CBOMCTBA, JMArHOCTUKA, IPAKTUYECKOE
HCIIOJIb30BaHUE.

Tema 3. MuHepaorusi CEPHUCTBIX COEIMHEHNH U UX AHAJIOTOB (2 yac.)

OOmias xapakTepUCTHUKAa MHUHEpPAIOB. XHUMHUYECKHME U Mopdonoruueckue
ocobeHHOCTH coeauHeHnid. @Dusnueckue CBoicTBa. YcinoBus o0Opa3oBaHUs U
HAXO0XKIEHUS B IIPUPOJE.

Knacc  cobctBeHHO cynbdumoB W  HMX  aHajgoroB. MuHepalbl  C
KOOPJAUHAIIMOHHOM CTPYKTYpOM: XalIbKO3WH, MHPPOTHH, MEHTJIAHIUT, cdanepur,
rajleHuT, OOpHHUT, XaJbKONUPUT, CTAHHWH, HUKEIUH. MMHHEpasbl C ILENOYEeYHOU
CTPYKTYpOil: KHHOBapb, aHTUMOHUT. Kiacc mepcynbhuaoB (AucynbpuuoB): MUPUT,
Mapkas3uT, apceHonuput. Knace cynbdoconeii. MuHepasnbl ¢ OCTpOBHOM CTPYKTYPO:
Osexsple pyAbl (TETPAdAPUT, TEHHAHTUT), NPYCTUT, HUPAPTUpPUT. MuHepanbl ¢
LEMOYEYHON CTPYKTYpOH: KEMCOHUT, Oymamwxepur. Temrypuasl, CeIeHHUIBbI,
AHTUMOHUJIBI.

Tema 4. MuHepaJiorust OKCHI0B U THAPOKCHAOB (2 vac.)

OOmass xapakTepUCTHKAa MUHEPAJIOB Kjacca OKCHIOB U  THAPOKCHUIOB.
XVMMHUYECKMM  COCTaB M CTPYKTYpPbl ~ OKCHUAOB W  THAPOOKCHUIOB,  HX
KpucTajmioxumuueckas knaccupukanus. Kpucrammomopdomnorus u  Qusuueckue
CBOMCTBA OKCHJOB U THIPOKCUIOB B CBA3U C COCTABOM, CTPYKTYPOUW M T'€HE3UCOM.
JInarHocTrka OKCUIOB U THAPOOKCUIOB. ['€He3HC U MPAaKTUYECKOE UCIIOIb30BAHUE.

KooprHaMOHHbBIE OKCHJIBI: KYNPUT, YPAHUHUT, KOPYHJ, F€MaTUT, WIbMEHUT,
IIUHENb, XPOMMUT, MAar"eTur. llemoueyHele OKCUABL: PyTHJ, KaCCHUTEPHT,
MIUPOJIFOBUT, KOJIyMOUT, TAHTAJIUT. KapKkacHbIe OKCUBL: KBAapL, TUPOXJIOP.

[lermoyeuHnble THAPOKCUABL:  AMACHOp, TeTUT, ncwioMenaH. Croucrteie
THJIPOKCHUIBL: OPYCHT.

Tema 5. Munepasnorus raaouaHbix coequnenui (1 gac.)



Oo6mas xapaktepuctuka. Knaccudukanusa. Knacc dropunos: dmroopur. Kiacc
XJIOPUJIOB: TajuT, CWIBBHH. CXOJCTBO M OTIMYHE MHUHEPAIOB JBYX KJIACCOB.
Kpucranmnomopdomnoruss u (usnueckne CBOWCTBA TaJOTCHUIOB, HX CBS3b CO
CTPYKTYpPOU U COCTaBOM. [ '€HE3UC M NMPAKTUUECKOE 3HAYCHUE.

Tema 6. Munepasorusi cuiiukaTos (4 yac.)

CoBpeMEHHBIE TPEACTaBICHUS O CTPYKType cuimMkatoB. Kiaccudukarms
CUJIMKATOB. 3aBUCUMOCTh (PU3MUECKHX CBOWCTB CHUJIMKATOB OT WX CTPYKTYPHBIX
0COOCHHOCTEH U XMMHYECKOTO COCTaBA.

[Mogkmacc 1. Cunmkatel ¢ H30JUPOBAHHBIMH  KPEMHEKHCIOPOIHBIMU
TeTpajapamMu  (OCTPOBHBIE OpTOCWIIMKATHI). [IpocThle OPTOCHUIMKATBHI: OJWBUH,
rpaHaTel (TUPON, albMaHIMH, CIECCAPTHH, YyBApOBUT, AaHIPAJAUT, TPOCCYISIP),
UPKOH, (heHakuT. OPTOCHIUKATHI C J0OABOYHBIMH aHWOHAMU: UCTEH, aHIATy3uT,
CIUITUMAHUT, TOTa3, C(heH, CTaBPOJIHT.

[Monkmacc 2. Cunukatel €O  CABOGHHBIMH  KPEMHEKHCIOPOIHBIMU
TeTpa’ApaMu: DJIUAO0T, KaJlaMHUH, acTPO(PWIIUT, OPTUT, BE3yBUAH, WJIHBAUT.
CunukaTel C KOJBIEBBIMH paauKalaMu (OCTPOBHBICE METa- M JUMETACHIUKATHI);
METacWJIMKaThl 0e3 100aBOYHBIX AHMOHOB: OEpPHIUI, KOPAUEPUT; METACHIIMKATHI C
100aBOYHBIMHI aHHUOHAMH: IBJIUAIHT, TYPMAJIHH.

[Monknacc 3. CunMKaThl ¢ HEMPEPBHIBHBIMU IETIOYKAMU KPEMHEKUCIOPOIHBIX
TEeTpa’ApoB (IIEMOYCYHBIE METa- W JUMeTacHInKaThl). CHIMKATBl C OJMHAPHBIMU
nenoykaMu. [IMpOKCEHBI: SHCTATHT, TUIEPCTEH, AWOICHI, TeICHOEPTUT, aBTUT,
arupuvH, cnogayMeH. [TupokceHOUIbI: BOJUIACTOHUT, pOAOHUT. CHIIMKATHI C JBOMHBIMH
[ernovYkaMu (JieHtaMu). AMQPUOOIBI: aHTOPWILIAT, TPEMOJIUT, aAKTUHOJIUT, POTOBAS
obmaHKa, ap(pBEIECOHUT.

[Moaknacc 4. Cunukatel C HEMPEPHIBHBIMH CIOSMU KPEMHEKHCIOPOIHBIX
TETPadAPOB (CIOWCTHIE TUMETACHIIMKATHI): KAOJWMHHUT, CEPICHTHH, PEBIMHCKHIMA
TanbK, TUPOGUILTAT, (HIOTONMHUT, OUOTHT, MYCKOBHUT, JICTIH0JIUT, MOHTMOPHIIIOHUT,

XJIOPpHUTHBI, XJIOPUTON A, MAPTaApPHUT.



[Tonknacc 5. CwimKaTel C TPEXMEPHBIMU KapKacaMH KPEMHEKHCIOPOIHBIX
TETPadIpoB (KapKacHble CHJIMKAThI). CeMEWCTBO MOJEBBIX IMIMATOB (IJIATMOKIIA3BI,
CaHUIMH, OPTOKJIa3, MUKPOKINH). CeMelcTBO (GenbAInaTouaoB (HeenuH, JeHIuT,
MOJUTYLIUT, CKAaloOJIUT, COJMAJUT, JIa3ypuT, KaHKpUHUT). CeMelcTBO LIEOIUTOB
(mmaba3uT, JECMUH, aHAJIBIIUM).

Tema 6. OcTajibHBbIE KJIACChl KMCJOPOAHBIX coeIMHEHUI (2 Yac.)

Knacc HutparoB. HarpueBas cenutpa. Kiacc kapbonatoB. OO6mas
XapakTepucThka kiacca. KapOoHaThl HOpMallbHbIE: KaJIBIIUT, MAarHe3WT, CHJIIEPUT,
POJIOXPO3HUT, CMHUTCOHHT, JOJIOMHUT, aparoHut, nepyccut. KapOoHaTbl OCHOBHBIE;
ManaxuT, azypur. Kmacc BombdpamaToB, monubmatoB. OOmas XapaKTepUCTHKA
Kjacca. MuHepanbl OCTPOBHBIE: IIEENIAT, IOBEIUT. MHUHEpAIbl IENOYEHYHOTO
ctpoenus; Boibhpamut. Kmacc cymbdartoB. OOmas xapakTepucThKa. MuHEpaIbI
npocThie: OapuT, UEIECTHH, aHTMAPUT. MuHepansl BOAHBIC: THUIC. MuHepaibl C
100aBOYHBIMM aHMOHAMU: SIpO3UT, ayHUT. Kiacec ¢ocdaTtoB, apceHaTOB, BaHAJaTOB.
MoHnauurt, anaTut, SpUTpUH, aHHAOEPTUT, CKOPOJIUT, OMPI03a, TP. YPAHOBBIX CITIOJIOK.
Krnacc 60opaToB: qH0ABUTHUT, alllapuT, rupodopauut. Kiacc XxpoMaToB: KPOKOUT

Paznen 3. 'eHeTnueckass MuHepasiorus (2 gac.)
Tema 1. TI'eHeTHyeckMe THNBI 3HAOIEHHBIX MHHEPAJI000pa3yOIINX
npoiueccos (2 yac.)

YcnoBus u ciocodbl 00pa3oBaHusi MUHEPAJIOB NIPU MarMaTHYECKOM IpoLiecce.
['maBHble QakTopsl MHUHEpasiooOpazoBaHus. Marmartuueckas nuddepeHranms.
MunepasbHbIE aCCOLMALUU.

[lermatutoBeiii  mporecc. Krnaccudukamuss mnermatutroB. TunomopdHbie
0COOEHHOCTH TIJIaBHBIX MUHEPaIOB. TunoMopdu3M MUHEPAIOB.

KOHTaKTOBO-METacOMaTUYECKUE IPOLIECCHl U UX MUHEpAIbHBIE aCCOLMALUU.
OO6pazoBaHue ckapHOB. MUHEpaJbl KAIbIIUEBBIX U MarHE3UAJbHBIX CKApPHOB.

['maporepManbHblii Tiponiecc. VICTOUHMKHM TMAPOTEPM WU MPUYMHA JBUKECHUS
rugporepMm. Kiaccupukauus ruaporepManbHbIX — 00pa3oBaHUi.  AccoIUaliu

MHHCPAJIOB B PYAHBIX KWJIaX.



MeTtamopdudeckue npoiecchl. [ 1aBHble IPUINHBI U (PAaKTOPbl METaMOpPu3Ma.

Buner meramopduszma. TunomopdpHbie MUHEPATBbHBIE ACCOLMALIMN U MHUHEPAJIbI.
Tema 2. TI'eHeTHyeckue THNBI 3K30T€HHbIX MHHEPAI000PA3YIOIIMX

npoueccos (2 yac.)

Kopbel BbIBeTpuBaHus. Tunbl KOp BBIBETPUBAHUA. 30HBI  OKHCIICHMS.
XapakTepHble MUHEPAJIbHBIE aCCOLMALIMK U TUTTOMOP(HBIE TPUZHAKH. .

['eHe3nc M reHeTHYecKue MPU3HAKW MUHEPAJIOB B OCAJOYHBIX 00pa30BaHUSX.
['naBHbIE (hakTOPBI MUHEPATIOOOPA30BaHUS MIPU OCAIOYHOM Ipoiiecce. MuHepaabHbIe

accolLMaIuy M0 yCIOBHsIM 00pa3oBanus. TunoMopdHbie accoruaiyi MUHEPAJIOB.

II. CTPYKTYPA U COJAEPXKAHUE MIPAKTUYECKON YACTH KYPCA

JIabopatopHbie pabOTHI HAIIPABJICHBI HA 3aKPETJICHUE TEOPETUUECKUX 3HAHUN U
NpUOOpPETEHUsI HABBIKOB TMPAKTHUYECKON paboOThl C KpUCTAIJIaMH, OBJIAJCHHUE
npreMaMu TPaMOTHOTO ONHMCAHUS BHEUIHEW (POpMbI M BHYTPEHHETO (aTOMHOTO)
CTPOEHHS  KPUCTAUIOB,  MAKPOCKONMYECKOW  JAMArHOCTUKM  MHUHEPAJIOB U
KBaJIN(DULIMPOBAHHOTO OMHUCAHUS OTACIbHBIX MUHEPAJIOB B PA3IMYHBIX T€HETHUECKUX
accoluarusx.

IpakTnueckue 3ansatus. Kpucramnorpadus (18 yac.)
3ausiTuel. [lonsiTue 0 KpUcTaJIe U KPUCTAUIMYECKOM BellecTBe (2 yac.)

1. Ctpykrypa (CTpo€HHE) KPUCTALIMYECKOTO BELIECTBA.

2. CBOIICTBa KPUCTANINYECKHUX BEILECTB.

3. Bo3HUKHOBEHUE, POCT U pa3pylLIEHUE KPUCTAIIOB.

3anaTrue2. Crepeorpapuueckne mnpoekunu (2 yac.). (MHTepakTHBHOE
o0y4yeHue - 84acon)

1. 3aK0H OCTOSIHCTBA YTJIOB.

2. [loctpoenue crepeorpadpudecKux MpoOeKIni

3. Cdhepuueckue KOOpAUHATHI.

4. ITpesenrarusi. KpuctaimmoXxuMuyecKuil aHaIus.

3anaTue3. Cummerpus KpucTaLios (4 yac.).



1. DeMeHTBl CHMMETPUU KPUCTAJIOB: LEHTP, INIOCKOCTH U OCH CHUMMETPUHU.

2. Onpenenennie GopMyIT JIEMEHTOB KPUCTAIIA HA PEATbHBIX KPUCTAIIIAX.

3. Jluckyccusi: OCH CHUMMETPUM MATOIO M BBIIIE IIECTOTO TMOPSIKOB.
(MuTepakTuBHOE 00yueHue - 6 4acoB)

3anusitued. IlpocTbie hopMbl KPUCTAIIOB M UX KOMOMHANUM (4 vac.)

1. IIpocthie HOpMBI HUBIIKMX, CPEAHUX U BHICIIEH CHHTOHUH.

2. KomOunammu mpocTsix Gopm.

3. Onpezenenne NpocTbix GOpM B KOMOMHALIHSIX.

3ansaTueS. Yuenue o Kpucrauiorpagpu4ecKux CMMBOJIax (24ac.)

1. ITapameTpsl rpaHeil. 3aKOH PalMOHAILHOCTH NapaMeTPOB

2. CumBoUIBI pedep U KpUCTALIOrpaduyECKUX OCEH.

3. 'eomeTpuyeCcKre KOHCTAHThI KPUCTAJIOB PA3HBIX CUHTOHHIA.

3ansaTue6. Y ciioxkHeHHble GOPMbI U THIBI CPACTAHMNA KPUCTAJLJIOB (2 Yac.)

1. CkeneTHble KPUCTAIUIBI U ICHAPUTHI.

2. Tumel cpacTaHuil KPUCTAILIOB.

3. Tunel IBOMHUKOB.

JlaGopaTopHble 3ansitTusi. MunepaJsorus (36 yac.)
JlaGopaTopHnasi padora 1. /InarnocTuyeckue cBoiicTBa MuHepaJion (4 yac.)
1. Onpenenenrie MUHEPAIOB U MUHEPAJIBHBIX BUOB.

2. Onpenenenrie MOPGHOIOTHIECKUX CBOWCTB MHHEPAJIOB.

3. OmnpezenieHre ONTUYECKUX CBOMCTB MUHEPAJIOB.

4. OnpeneneHrue MEXaHUYECKUX CBOMCTB MUHEPAJIOB.

JlaGopaTopHasi padora 2. Knaccuduxauuss MutepaJsion. (2 yac.)

1. Knaccudukamnum MuHepasos.

2. MunepanbHas pa3HOBUIHOCTh, MUHEPATIbHBINA UHUBUI.

JlaGopaTopHasi padora 3. MuHepajorusi CAaMOPOIHBIX 3J1eMeHTOB (4 yac.)
1. IIpocMOTp OJTanOHHBIX KOJUIEKUMHA MHMHEPAIOB KJACCa CAMOPOIHBIX
METaJJIOB U HEMETAJIIOB.

2. Oco0EHHOCTH UX TUArHOCTHUKH.



3. OnpeaesieHue rpyIibl MUHEPAJIOB.

JlaGopaTtopuasi paGora 4. MuHepajorusi CEPHUCTBHIX COCJUHEHUIN M HX
aHajoros (4 gac.)

1. IIpocMOTp »JTalOHHBIX KOJUIEKUMA MHHEPAIOB KJIAacca CEPHUCTHIX

COCIMHEHUI U UX aHAJIOTOB.

2. Oco0EHHOCTH UX TUArHOCTHUKH.

3. Onpeaenenue rpyIibl MUHEPATIOB.

JlaGopaTopHasi padora S. MuHepaJjiorusi OKCHI0B M ruApokcuaoB (4 yac.)

I. IIpocMOTp 3TanoOHHBIX KOJUIEKIMKA MHMHEPAJIOB Kjacca OKCUIOB H

TUIPOKCHUIOB.

2. Oco0EHHOCTH UX TUArHOCTHUKH.

3. Onpeaenenue rpyIibl MUHEPAIOB.

JlaGopaTopHasi padoTa 6. MuHepaJjiorusi raJJoOuAHbIX coeMHeHu (2 yac.)

1. TIpocMOTp OTaJOHHBIX KOJUICKIIMI MHUHEpaJOB Kjacca TrajJOUIHbIX

COCMHEHNN.

2. Oco0EHHOCTH UX TUArHOCTHUKH.

3. Onpeaenenue rpyIibl MUHEPATIOB.

JlaGoparopuass padora 7. Mwunepajsorusi OCTPOBHBIX M KAaPKaCHBIX
cmynkaToB (4 yac.)

1. IIpocMOTp ATaJIOHHBIX KOJUIEKIIMII MHHEpAJOB II/KjIacca OCTPOBHBIX H

KapKAaCHBIX CHJIUKATOB.

2. OcoOEHHOCTH UX TUATHOCTHKHU.

3. Onpeaenenue rpyIibl MUHEPAIOB.

JlaGopaTopnasi pab6ora 8. MwuHepajoruss UemoOYeYHBIX U CJOMCTHIX
cuJaukaToB (4 gac.)

1. IIpocMOTp ATaJIOHHBIX KOJUIEKIIMI MHHEpAJoOB I/Kjacca IENOYEYHBIX H

CJIOUCTBIX CUITUKATOB.

2. OcoOEHHOCTH UX TUATHOCTHKHU.

3. OnpeneneHue rpyInmnbl MUHEPAJIOB.



Jlabopatopnass padora 9. MuHepanoruss KapOOHaTOB, CYJb(paTOB,

¢pocdaros, Boabppamaros (4 yac.)

1. IIpocMOTp STaNOHHBIX KOJUJIEKIIMA MHHEpaJoB I/kiacca KapOOHATOB,

cynbdaros, pocharos, BoashpamaTos.

2. Oco0EHHOCTH UX TUArHOCTHUKH.

3. OnpeneneHue rpymnmnbl MUHEPAJIOB.

JlaGopaTtopuass pabora 10. I'eHeTMyeckHe THNBI 3HIOTEHHBLIX WU
MHUHEPAJ000pa3yomux npoiueccos (2 yac.)

1. MarmaTtudyeckue, CKapHOBBIC, THAPOTEPMAJbHBIE, TETMATUTOBHIE W

MeTaMOPPUIECKIE MECTOPOKICHHS.

2. MuHepaibHble aCCOLUAIUN MECTOPOKICHHM.

JlaGopaTtopuass pabdora 11. T'eHeTMuyeckme THINBI JIK30T€HHBIX
MHUHEPAJ000pa3yomux npoiueccon (2 yac.)

1. OcamouHble MECTOPOKACHUS U 30HBI OKUCITICHUSI.

2. MuHepanbHble aCCOUMALUU MECTOPOKICHHIM.

III. YYEBHO-METOAUWYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

Y4eOHO-MeTOIUYECKOEe 00ECIIeUeHUE CaMOCTOSITENIbHON paboThl 00yJarOIIMXCs
no aucruriuinae «Kpucramnorpadust 1 MuHEpanorusi» npeacraBieHo B [Ipunoxennn

1 1 BKJIIOYAET B ceO:

IUTaH-TPa(UK BBITOJIHCHUS CaMOCTOSITSIIBHON pa0OTHI MO JWCIMILIUHE, B TOM
YKCIIC IPUMEPHBIC HOPMbI BPEMEHH Ha BBIIIOJHEHHUE 110 KaXI0MY 3aJIaHHUIO;

XapaKTepUCTHKA 3aJaHUl JUIT CaMOCTOSITEIILHOW pPaboThl OOydaromuxcs |
METOJUYECKHE PEKOMCH/IALNH 10 UX BBITOJHEHHIO;

TpeOOBaHUS K MPEICTABICHUIO U 0(DOPMIICHUIO PE3yJIbTATOB CAMOCTOSITEIILHON

paboThI;

KPUTCPHUH OLCHKH BBIIIOJIHCHUS CaMOCTOSITEJIbHOM pa6OTBI.

IV. KOHTPOJIb JTOCTUXKEHUS IIEJIEM KYPCA



OneHka ycrieBaeMocTH 0akagaBpOB OCYILIECTBIISAETCS 110 pe3yIbTaTaM:

-YCTHOT'O OIIpOcCa IpH CAa4€ BbIITOJHCHHBIX MTHANBHUAYAJIbHBIX SaI[aHHﬁ;

-BBITIOJTHCHHBIX TCCTOBBIX BaﬂaHHﬁ;

- BBIIIOJIHCHHBIX KOHTPOJbHBIX pa60T;

-BO BpEMs OK3aMCHaA. 9K33MCH3HI/IOHHBIC OMJICTHI BKJIIOYAIOT 2 TCOPETUUCCKUX

BOIIpOCa.
Baok 1. Kpucrannorpapus
No Kountponupyemsie Konpb! u aTamnst O1neHOYHbIE CPEICTBA
/o paszaensl / TeMbl (bOpMPIpOBaHI/\I’H TeKywmit TPOMEKyTOTHAS
TUCTIUTITAHBI KOMIIETeHIIUN KOHTPOIH aTTecTaIus
1 Kpucrannuueckoe TIK-1 3HAET YO-1. Bomnpocsl k
COCTOSIHHE BEIIIECTBA yMeeT CobGecenoBanme. | dk3aMeHy Nel-Ne
4
BJIAJIEET I1P-1
(Tect Ne 1)

2 MeTtosl [IK-1 3HAET YO-1. Bompocsr k
MIPOEKTUPOBAHUSA yMeeT CobGecenoBanue | sx3ameHy NoS-No
KpPHCTAJUIOB 8

BIIa/IeeT I1P-2.
KonTponbHas
pabora 1
3 Cummetpus [IK-1 3HAET YO-1. Bompocsr k
KpPHCTAJUIOB CobecenoBanne | ax3ameHy Ne9-Ne
yMeeT I1P-1 16
(Tect Ne 2).
BJIAJICET I1P-2.
KonTponbHas
pabora 2

4 IIpocteie hopMbI I1K-4 3HACT YO-1. Bompocsr k
KpPUCTAJUIOB U CobGecenoBanue | sx3ameHy Nel7-Ne
KOMOMHAIINHU ITPOCTBIX ymeer ITP-1 (Tect Ne |27
(dhopM. PeanbHbie 3).

KPUCTAJIJIbI BJIAJIEET [1P-2.
KonTponbphas
pabora 3

5 CrpykTypa I1K-4 3HACT YO-1 Bompocsr k
KpHCTAJUIOB. YUEHHE O CobecenoBanne | ax3ameHy Ne28-No
KpHCTAIIOrpapuyecKu yMeeT I1P-2. 34
X CHMBOJax ————— KoHTpoIbHast

pabora 4

6 OCHOBBI I1K-4 3HACT YO-1 Bompocsr k

KPHCTaJUIOXUMHH CobecenoBanne | ax3ameHy Ne35-No
yMeeT ITP-1 (Tect Ne | 44
BJazeeT 4).




baok 2. Munepanorus

Ne KonTponupyembie Koap! u aTamnst Or11eHOYHBIE CPEJICTBA
/o pasnenst / TeMbl (popanOBaHpi;[ e —— HpOMEKyTOUHA
FMCHHILTHHBE KOMICTCHIH KOHTPOJIb aTTeCTalus
1 Juarnoctuyeckue [IK-1 3HAET YO-1 Bompocsr k
CBOICTBa MUHEPAJIOB CobecenoBanme | ax3ameHyNel-No
yM€EeT I1P-1 17
BIACET (Tect Ne 1)
[Ip-2.
KonTponbHas
pabora 1

2 XUMUYECKUH [IK-4 3HAET YO-1 Bompocsr k
cocTaB, CTPYKTYypa, CobecenoBanne | sx3ameHy Nel8-Ne
(dbopMBI BBIICTICHUS, yMeeT I1P-1 20
buznueckue (Tect Ne 2)

CBOMCTBA, BIIAJICET I1P-2.
TeHETUYECKUE KonTtposbHas
IPU3HAKU pabora 2
CaMOPOAHBIX

3JIEMEHTOB,

CyIb(pHUIOB U UX

aHAJIOTOB.

3 | XumMuyeckuid I1K-4 3HaeT YO-1 Bompocs! k
COCTaB, CTPYKTYpa, CobecenoBanne | sk3ameHy Ne21-Ne
(dbopMBbI BBIICTICHUS, yMeer I1P-1 24
buznveckue (Tect Ne 3)

CBOICTBA, BIIAJICET I1P-2.
TE€HETHYECKHE KontponbHas
IPHM3HAKK OKCHJIOB, pabora 3
THIPOKCHJIOB U

rajou0B

4 | XuMHuueckuit I1K-4 3HaeT YO-1 Bompocs! k
COCTaB, CTPYKTYpa, CobecenoBanue | sk3aMeHy Ne25-Ne
(GOpMBI BBIZICTICHHUS, yMeeT I1P-1 35
buznveckue (Tect Ne 4.5)

CBOIICTRA, BIIa/IeeT P-2.

reHeTHYeCKUe Konrponbras
pabota 4,5

MIPU3HAKHU

CHJINKATOB.

5 | XuMuuecKkui I1K-4 3HAeT YO-1 Bompocs! k
COCTaB, CTPYKTYpa, CobecenoBanue | sx3ameHy Ne36-Ne
(bOpMBI BBIZICTICHHUS, yMeeT I1P-1 42
busnueckue (Tect Ne 6)

CBOMCTBa, BIIAJICCT I1P-2.

reHeTHYeCKUe Konrponbras
. paborta 6

MPU3HAKH COJIEU

KUCIIOPOJHBIX

KHUCJIOT.

6 I'enernyeckas [IK-4 3HAET YO-1 Bompocsr k
MUHEPAJIOTHUS CobecenoBanne | ax3ameHy Ned3-No




yMeeT KoHnTtponbHas 51
paborta 7

BJIAJIEET

TunoBble KOHTPOJIbHBIE 3aJaHUs, METOOUYECKUE MATEPHUAIIbI, OMPEAECISAIOLINE
MPOLEAYPHI OLICHUBAHUS 3HAHWUW, YMEHUN U HABBIKOB U (MJIM) OMbBITA JIESITEIbHOCTH,
a TaKKe KPUTEPUM W TIOKa3aTeau, HeoOXOAUMbIE IJIsi OLUEHKH 3HAHWM, yMEHUH,
HABBIKOB M XapaKTepu3yrolire »Tanbl (GOpPMHPOBAHUS KOMIIETEHIMHA B Mpoliecce

OCBOEHUS 00pa30BaTENbHOM MPOTPAMMBI, peacTaBieHbl B [Ipunoxxenun 2.

V. CIIMCOK YUYEBHOM JIMUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
1. berextun A.I'. Kypc Munepanoruu: yue6Hoe nmocoOue: moj HaydH. pei.

b.1. IMuporosa u b.B. lIkypckoro. 3-e u3a., ucnp. u gon. Mocksa : YHUBEPCUTET,
[2014]. - 735 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:733543&theme=FEFUPexum  npoctyna:
Hb IB®Y - 4 k3.

2. boumapes B. II.  OcHOBBI MuHEpamormu #  KpuUcTaUIorpaduu  C
aneMeHTamu nerporpaduu: YuedHoe nocodue / B.I1. bongapes. - M.: ®opym: HUIL]
HUH®PA-M, 2015. - 280 c¢. URL:http://znanium.com/bookread2.php?book=497868
Pexxum noctyna: Hb JIBOY - 2 3k3.

3. bynax A.I'. Munepanorusi: y4eOHUK JUIsl CTYI. YYPEKIECHUU BBICIIL.
npod. obpasoB /. — M.. HM3mar. uentp «Akagemus», 2011. — 288 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6684 11 &theme=FEFU Pexum noctyna:
Hb IB®Y - 2 k3.

4. Kemknna P.A. Munepanorusa. YMKJI. Bnagusoctok. JIBI'TY. 2008.
310 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:383314&theme=FEFU. Pexum
noctyna: Hb JIBOY - 64 k3.

5. Mumotun A. I'. I'eonorus : yue6uuk 11 6akanaspoB / A. I'. Mumtotun

; MOCKOBCKMI TOCYJIapCTBEHHBIN OTKPBIThIM yHUBEpcUTeT. M.: FOpaiit, 2014. URL:



http://lib.dvfu.ru:8080/1lib/item?id=chamo:710770&theme=FEFU 543 c¢. Pexum
noctyna: Hb JIBOY - 5 k3.

6. Eropos-Tucmenko, 0. K. Kpucramiorpadbuss u KpuUCTaTIIOXUMHUS:
yuebnuk / 10. K. Eropos-Tucmenko .- 2-e u3z. - M. : Yuusepcurer , 2010. - 587 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:293319&theme=FEFU Pexum nocrymna:
Hb IB®Y - 3 k3.

7. bparuna B. W. Kpucramnorpadus, muHepanoruss u oOoramieHue
MOJIC3HBIX MCKOIAEMbIX [DJIEeKTpOHHBIN pecypc] : yueb. mocodue / B. 1. bparuna. -
Kpacnosipck: Cu0. dpenep. yu-1, 2012. - 152 c. - ISBN 978-5-7638-2647-0.

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

2 3K3.

8. Anuknaa B. WM.  OcHoBbl  kpucramwiorpapuu U JAeeKTH
KPUCTAJUIMYECKOTO CTpoeHus [InekTpoHHslil pecypce]: [Ipaktukym / B. 1. AnukuHa,
A. C. Canaposa. - Kpacnosipck : Cu0. genep. yu-t, 2011. - 148 c. - ISBN 978-5-
7638-2195-6. URL: http://znanium.com/bookread2.php?book=441367

JlonosiHUTEILHAS JIUTEPATypa
(neuammvle u 3neKMPOHHbIE U3OAHUS)

1. Jlo6poBonsckuii B.B. T'eomorust : MuHEpanorus, AWHAMHYECKAs T€OJIOTHS,
netporpadus : yueOHuk st By30B / B. B. JloOpoBosbckuii. M. : Brnagoc, 2004. 319
c. Pexxum JOCTyma: Hb JIBOY - 30 9K3. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594 & theme=FEFU

2. Eropos-Tucmenko 0. K., JIutBunckas I'. I1. Teopusi cuMMeTpuu KpuCTaLIIOB.

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

3. EpmosioB B. A., Jlapuues JI. H., Moceiikun B. B. I'eonorus. Yacte I. OcHOBBI
reojiorud : Yueonuk 1 BY3o0s. - M.: MI'Y, I'opnast kaura. 2004. — 598 c. Pexum
noctyma: URL: http:/lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU
Pexxum nocryna: Hb JIBOYVY - 13 5k3.

HopMmaTuBHO-npaBoBbIe MaTePUAIbI



1. TOCT 32723 — 2014. OmnpenenecHue MHHEPAIOTO-TIETPOrpaPUIECKOTO
coctaBa. MockBa Cranmaptundopm 2014. Pexum npocryma: http://www.euro-
test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf

Ilepeyens pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOM CETH

«HTepHeT»
1. I'ymepoBa H.B., Yaomos B.II. I'eonorus: Yuebuoe nmocobue. - Tomck: MU3a-Bo
TIIVY, 2010. - 135 C. Pexum JOCTyma:

http://window.edu.ru/resource/745/74745/files/posobie-gumerova.pdf

2. Kpucramnorpadudeckas u KpucTaNIOXUMAYECKast ba3a MTaHHBIX 1J11 MUHEPAJIOB H
UX CTPYKTYPHBIX aHanoroB MHcTUTyTa 3KCNIepuMeHTanbHON MuHepanorun PAH -

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

3. HeodunmanbHpiii cepBep re€0JIOTUYECKOT0 (dakynpTeTa MI'Y

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

4. Munepanornyeckas 0aza JaHHBIX OJHA M3 HamOoJiee MOJHBIX 0a3 MaHHBIX IIO

MHHEpajgaM B UHTEpHETE. - http://www.mindat.org/

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

6. Poccuiickasg HanmoHanpHas Ouoiamnoreka www.nlr.ru

Hayunble nepuoandeckre u3gaHus:
['eonuaamMuka 51 TEKTOHO(PHU3HKA. Pexum JOCTyma:
https://e.mail.ru/compose/14506885980000000291/drafts/

I'eonorus u pa3Benka.

['eonorus u reodusuka.

['eonorust py1HBIX MECTOPOXKACHUN.

I'eoTekTOHUKA.

Jloknanel AkaJeMuu HayK.

3anucku Beepoccuiickoro MUHEpaaIornyeckoro 001ecTBa.
N3Bectusa By3os. ['eosiorus u passeaka.

OreuecTBEHHAs r€0NOTHSA;

Pa3Benka u oxpana Henp

Ilepeyens HHPOPMALTMOHHBIX TEXHOJIOTIHH
U NIPOrpaMMHOI0 obecredeHust

Buneocucrtema nansi JEMOHCTpalluM  CIAaWOB C  TMOMOIIBIO MPOrPaMMHOIO
npuioxenusa Microsoft Power Point.



NudopmarnimonHbie CIpaBOYHBIC CHUCTEMBI, BO3MOXKHOCTH KOTOPBIX CTYJICHTHI
MOTYT CBOOOJTHO UCTIOIb30BATh:
Hayunas snexktponnas 6ubnuoreka http://elibrary.ru/defaultx.asp;

DNeKTpOHHO-0MOamoTeyHass cucremMa Znanium.com HHUI[ "WMHDPA-M"
http://znanium.com/
OnextponHass Oubinoreka "Koncynprant crynenta’ KOHCYJIbTAHT

CTYJEHTA - snextponHas OuOJIMOTeKa TEXHUYECKOTO By3a. JlocTynmHbie pyOpHKy -
"Meaununa.  3apaBooxpaHeHue';  "MammHocTpoeHue";  "ApXUTEKTypa U
CTpPOUTEBbCTBO http://www.studentlibrary.ru/

® DJICKTPOHHO - OMOIMOTEYHAsI CUCTEMAa00Pa30BaTENbHBIX U MPOCBETUTEIBCKIX
U3JIaHUN B KOTOPOH cOOpaHbl 3JEKTPOHHBbIE Y4EOHUKH, CIPABOYHBIE M Yy4deOHbIE
noco6us. http://www.iglib.ru

®DNieKTpOHHAsE OuOIMOTeUHass cUcTeMa «YHHUBEpPCUTETCKass Oubnmnoreka -
onlaine» OBC Mo TemaTuke OXBaThIBAE€T BCIO 00JIACTh T'YMaHUTApPHBIX 3HAHUN U
npelHa3HaYeHa JiJIsl UCIOJIb30BaHUsI B Ipollecce OOyYeHMs] B BBICIICH IIKOJE, Kak
CTYJIGHTaMH  TpENojaBaTesIMU, TaK W  CIOCHMAIUCTAMU  TyMaHUTapUsIMHU.
www.biblioclub.ru

VI. METOJINYECKHE YKA3AHUA
1O OCBOEHMIO JUCIIUTIJIMHBI

Anroput™ u3ydeHHs AMCHMILIMHBI «KpucTtamiorpadus W MHHEPAIOTHs»,
OpraHu3alys U MJIAHUPOBAHUE BPEMEHU:

® [IPOCYIIMBAHUE JIEKITMOHHOTO MaTtepuaia (36 yac.);

® BBLITIOTHEHHE JTA0OPATOPHBIX padoT (54 yaca).

[locnenoBarenbHOCTh  JACUCTBUH  oOOydyaromierocss  MOpU  BBINOJHEHUU
71a00paTOPHBIX padoT.

3HaKOMCTBO CO CTPOEHHUEM M CBOMCTBAMHU KPHUCTAIMYECKUX BEUIECTB. 3aKOH
MOCTOSIHCTBA YTJIOB

Kpucramnorpadguaeckue mpoekiuu, chepudeckue KoopawHatbl. OBnajeHue

METOJUKON  TOCTPOEHUsi  cTepeorpauyeckux M  THOMOCTEpeorpaduyecKkux
ITPOECKIIMM.

M3y4yeHue >IEMEHTOB CHUMMETPUM KPHUCTAUIOB (LEHTP, IUIOCKOCTH U OCH
CUMMETpUH); (PYHIAMEHTAJIBbHBIX 3aKOHOB KpHUCTaulorpaduu, OCHOBHOW 3aKOH
CUMMETPUM — OTCYTCTBHE OCEd 5-r0 M Bbllle O6-r0 MOPSAKOB; IpaBUII

BBaHMOHCﬁCTBHH onepaunﬁ CUMMCTPUU H HX HCIIOJB30BAaHHUC IIPU BBIBOAC 32



KpUCTAIIOTPA(QHUUECKUX TOUYEUHBIX TPYII, TMOHITHA KATeropuu, CHUHTOHUHU.
Omnpenenenre GopMys JIEMEHTOB KPHUCTALIa HA PEaTbHBIX KPUCTAIIAX.

Nzyuenne mopdosorun kpucramioB. [lonstue «mpocras ¢popma KpHUCTaIIOB».
BriBoa mpocThix (opM KpuUCTasioB B Tpynmax pa3HbIXx CHUHroHui. KomOuHarmu
npocTsix Gopm. OnpeneneHue npocToix GopM B KOMOMHALMSIX.

W3ydyeHne cUMBOJIOB IpaHed U pebdep KpUCTaIOB. 3HAKOMCTBO C HWHIEKCAMHU
Benica n Mwuiepa. HWumpunupoBanue. HWM3yuenume 3akoHa [arom — 3akoHa
palMOHAIbHOCTU OTHOLICHUH MapameTpoB. M3yueHue npaBusl BbIOOpa €IMHUYHOMN
I'PaHU B KpUCTAJUIaX Pa3HbIX CUHIOHMI. 3HAKOMCTBO C 3aKOHOM Belica - 3aKOH 30H.
N3ydenue anemeHTapHbIX sdeek (ssueek bpas).

[ToHsATHE O KPUCTAUIMYECKOW PEIIETKE. Y CTOMYMBOCTh KPUCTAJUIMYECKOU
pemieTku. ATOMHBIE (MOHHBIE) paauycsl. KoopanHamus aTroMOB W HOHOB.
KoopauHannoHHbIE HOJIUDIPBL. Teopus IUIOTHEUIIEN YIaKOBKH.
Kpucramnoxumudeckas CTpyKTypa MUHEPAJIOB. THUIIBI ITyCTOT.

XWMHYECKMI  COCTaB MHUHEpPAJIOB MW TUNBI  u3oMopdusma. SBneHue
noaumop¢pusMa, MOJUTUIINYM, NapaMopdusma, mnceBaoMopdo3bl. 3aKOHOMEpPHBIE U
HE3aKOHOMEPHBIE CPACTaHUs KPUCTAILIOB.

3HAaKOMCTBO C TAaKUMH IIOHATHUAMM KakK MMHEpPall, MUHEPAJIbHBIA BHI U
MUHEpaJbHas pa3HOBUJHOCTh U UX OTINYUTEIBHBIMU OCOOCHHOCTSIMHU.

W3ydyeHnne TUNOB cpacTaHUl MHHEpPANIOB, MOP(OJIOTHM MHUHEPAIOB U
MUHEpaJbHbIX arperatoB. OOnMK M rabutyc KpucramwioB. M3yueHue Quanueckux
cBoiicTBa MHHEpanoB. CBS3b (PU3NYECKUX CBOWCTB C COCTAaBOM, CTPYKTYpPOW H
yCcIOBUSIMU ~ OOpa3oBaHus MuHepanoB (tunomopdusm). Ilpupoma  okxpacku
MUHEpaIOB. XUMHUYECKUI COCTaB MUHEPAJIOB.

N3ydyeHne XMMHUYECKOTO COCTaBa, CTPYKTYpPHI, (OpM BbLAEIEHUH, (PU3NUIECKHX
CBOMCTB U T€HETUYECKUX MPU3HAKOB CAMOPOJHBIX 3JIEMEHTOB, CYIb(UI0B, OKCUI0B
TUAPOKCHJIOB, TAJIOUIOB U KUCJIIOPOJHBIX COJICH.

OmnpeneneHrve U U3y4€HHE MHHEPAIOB MO MOPQOJIOTUYECKUM U (PU3NUECKUM

CBOMCTBaAM BCEX MUHCPAJIbHBIX KJIAaCCOB.



['enesuc u maparenesuc. [lapareHernueckne accolMalid MHHEPAJIOB U HUX
TeHETUYECKUE TIPU3HAKH MPU PA3HBIX YCIOBUSIX 00pa30BaHMS.

Ha npakTtryeckux 3aHATUSAX 110 MUHEPAIOTHMU CTYAEHT, UCIOJIb3Ys 3TAIOHHYIO
KOJUICKITUIO, JOJKEH HAYYUTHCS BU3YaJbHOMY OTpENETeHUI0 (HU3UIECKUX CBOWCTB
MUHEpAJIOB, paclii@poBbIBaTE MOP(HOIOTHI0 KPUCTAIIOB MPUPOJAHBIX MHHEPAJIOB,
aHAJIM3UpOBaTh YCIOBUS o0O0pa3oBaHus MuHepana. [locie wu3ydeHHs 3TaJOHHOU
KOJUICKIIMM MHUHEPAJIOB CTYJACHT MOJYyYaeT UHAWBUAYAIbHOE 33JJaHUE, BKIIOYAIOIIEE
onpeneneHrue Pu3nIecKux 1 MOpQoJOruYeCKUX CBOMCTB MUHEpaa.

[Tocnenyromue mpakTUIECKUE pabOThI IPOBOISATCS MO ciemyromen cxeme. [1o
KaXJO0M U3 IMEPEUUCIICHHBIX TEM CTYACHT M3y4aeT MHHEpabl BCEX MUHEPAIbHBIX
KJIacCOB Mo y4eOHoM kosuiekiuu. [locime Kaxaol pacCMOTPEHHOW TEMbl CTYIEHT
MOJIy4yaeT KOHTPOJIbHBIE 00pa3isl (5-7 00pa3oB) MUHEPAIOB ISl UX JUATHOCTHUKH.
N Ha ocHOBe KoMIUIeKca (PU3WYECKUX CBOMCTB M 3HAHUM Y4eOHOW KOJUICKIIUU
MUHEPAJIOB ONPEACISIET MUHEPAJ.

®BLINMOJTHEHNUE MHUCBMEHHBIX paboT mo Hamucanwio 10 TECTOB, KOTOpHIC
OXBaThIBAIOT BECh KypPC U PacCPEOTOUEHBI 10 BCEMY KypCy (3aTpaTbl BpeMEHU — 2
yaca);

®BLINMOTHEHUE MUCHbMEHHBIX PAa0OT MO HAMHCAHWIO OTYETOB IO BBHITIOJHEHUIO
1abopaTOpHBIX PadoT, 3aBEPIIAOIIMX KaXKIbli UK Kypca U pacCpeOTOYCHHBIX 10
BCEMY Kypcy (3aTpatel Bpemenu — 20 yacoB Ha Bce 1P, Bkitouas Bpemsi Ha CPC);

®BLIMOJTHEHUE CAMOCTOSTEIbHOM paboThl (162 waca), KOTOpas BBIKJIFOYACT
MOATOTOBKY K 3K3aMEHY (OCBOEHHE BONPOCOB K 3K3aMeHy — 36 4yac.) OLIEHHBAET
HNOATOTOBJIEHHOCTh CTYJIEHTa K MPAKTUYECKOMY KypCy; NOATOTOBKA MPE3EHTAUUN U
WX UHTEPAKTUBHOE OOCYK/ICHUE Ha JICKIIUSX.

Kemkuna P.A. Munepanorusa. YMK]JI. Bnagusoctok. JIBI'TY. 2008. 292 c.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JANCHUIIJINHBI
3aHATUS TOPOBOASTCS B CHEIUMAIM3UPOBAHHOW JabopaTopuu  Kadeapsl

I'€0JIOruuy, FeOCbI/IBI/IKI/I H I'CO3KOJIOI'H.



OcBoenne nucuurunbbl "Kpucramiorpagus u MUHEpanorus' MNpeanoiaraet
MCIOJIb30BaHUE CIIEAYIONIEr0 MaTEPUATbHO-TEXHUYECKOTO 00ECTIeUeHUsI:

1.  VHrepakTuBHas A0CKa, HOYTOYK (KOMIIBIOTEP) U IPOEKTOP;

2. Komnekuusi JepeBSHHBIX M IUIACTUKOBBIX MOJENEH KPUCTAUIMYECKUX

MHOTOIPAaHHUKOB MPOCTBIX (OPM KPUCTAUIOB M KOMOMHAIMU MpOCThIX (HopM

KPHUCTAIIIOB;
3. Mojenu npoCTpaHCTBEHHBIX PELIETOK MUHEPAJIOB,;
4.  DrtanoHHas yueOHas KOJUIEKIIHS buznuecKux u

KPUCTAITIOMOP(OJIOTUUECKUX CBOMCTB MHHEPAJIOB;
5. Komnekuuss OPUPOOHBIX CPOCTKOB KPUCTAUIOB MHMHEPAJIOB IO

MHHCPAJIbHBIM KJIaCCaM;

6.  Mukpockonsl OMHOKYJISIPHBIE U JTYIIBI;
7 MarHuTHbIE CTPEIKH;

8. [ITxaner TBEpHOCTH MOOCA.

9 dapdopoBbie MIACTUHKHN (OMCKBUTHI)



[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAITAN

(I)e;[epanbﬂoe ToCyAapCTBECHHOC aBTOHOMHOC 06pa3OBaTeJ'H>HOC YUYPCIKACHUC BBICIICTO O6pa3OBaHI/I}I
«JlaIbHEBOCTOYHBIN (eaepabHbIil YHUBEPCUTET»
(ABDY)

HA3BAHHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJIUYECKOE OBECHHEYEHUE CAMOCTOSTEJIBHOM
PABOTBI OBYUAIOHIUXCA
1o AUCHUIUINHEe «MuHepaJIorus»
Hanpasiaenue noaroroBku 05.03.01 I'eostorus
[Tpoduns «I'eomorus»
dopma NOATOTOBKU OYHAS

BaaauBocTok
201 _



CamocrosiTenpbHasi  paboTa  CTyJAEHTa  TPEACTABISICT  COOOM  MpoIlecc
I[eJICHANIPABICHHOTO0 aKTUBHOTO TTPUOOPETCHUS CTYJACHTOM HOBBIX 3HAHUN U YMECHHM
0€3 HeOCPEICTBEHHOTO YYaCTHs MTPeToaaBaTes.

BO3MOXXHOCTH  CaMOCTOSITEIPHOTO W3YYEHHUS CTyACHTAMU JaHHOTO Kypca
OOyCIIOBJICHbI, B YAaCTHOCTH, HaJMYMEM JOCTYIHOM CTYICHTaM COBpPEMEHHOU
HAYYHO-TEXHUUYECKOH JTUTEPaTyphl MO M3ydaeMOMY KypcCy, OOIIMPHOM KOJUICKIIHEH
MUHEPAJIOB 10 BCEM MUHEPAIBHBIM KJIacCaM, a TAaK)Ke MaKeTaMHu IPOCTHIX (popM 1 ux
KOMOMHAIUH.

CaMoCTOSITENNbHBIN KOHTPOJIb YCBOEHHUSI 3HAHUM B MPOIIECCE CAMOCTOSITENHHOM
paboThl Mo u3yueHuto Kypca «Kpucramiorpadust 1 MUHEPATOTHS» CTyJACHTHI MOTYT
OCYIIECTBIISITh IyTEM OTBETOB Ha BOIPOCHI B MpEJIaraéMbIX Y4EOHBIX TOCOOMSX U
y4eOHO-METOTUYECKHUX pa3paboTKax.

Ilian-rpadguk BoINOJHEHHSI CAMOCTOSTEIbHOI PadoThI M0 JTUCHUILJINHE

Bpem ®dopma
Hata/cpox p p
N s Ha KOHTPOJIA
Ne u Bun camocrosiTenbHOI padoThI
BBITIO
/Tl | BBINIOJHEH
JHEH
us
ue
1. 1-13 PaGora c mutepaTtypoit 15 CobecenoBann
Henens ITonroToBka npe3eHTalni yac. | e
IIpesenTtanus
2. 1-6 nenens | ['eomeTpuueckas kpuctammiorpadpus 20 Otyer
3. 3-14 WzyueHne MHHEpanbHBIX KJIACCOB M 3amoiHeHue Tadmurn | 20 3anonHeHHbIE
MUHEPAJIOB C ONMMCAaHUEM X JUArHOCTUYECKIX CBOWCTB yac. | TaOJIHUIIBI
4. 4-16 IToaroroBka oT4eTOB 20 OTtuer 0
HEeJens Yyac. | BBITIOJHEHHUH
MIPAKTHYECKOU
paboTHI B
3JIEKTPOHHOU
thopme

PexoMeHIanuu mo caMoCToATEILHOM padoTe CTYJACHTOB
YuebHo-MeToanueckoe oOecreyeHue CaMOCTOSITeNIbHOM paboThl CTYACHTOB

BKJIIOYAaCT HW3YUYCHHUEC MATCpHUAJIOB HCKHHﬁ, IMOATrOTOBKA K Ha60paTOpHLIM pa60TaM,



3aM0JIHEHHE MHHEPAJIOTMUECKUX TaOJUI, MOATOTOBKA K KOHTPOJIUPYIOLIUM TECTaMm,
KOHTPOJIbHBIM paboTaM, MOJArOTOBKA K SK3aMEHY.
MeToanyeckue ykazanusi K nyHkrty 1 miaana-rpagpuxa CPC
«Pabora ¢ quTeparypoii M MOArOTOBKA NMpPe3eHTAIH»

[enp HayuuThcsi 00001IATH JUTEpATypHBbIE JaHHBIE M B CXaToil (Qopme
IPENOAHOCUTh OCHOBHBIE NIOJyUYEHHBIE PE3YJILTATHI.

OcHoBHbIE TPEOOBAHUS:

PaGora ¢ swmreparypoil  BKJIHOYAeT 3HAKOMCTBO C  OCHOBHBIMHM U
JOTIOJIHUTENbHBIMU HCTOYHHKaMU. B pesynbTate cobeceqoBaHMs MPENoaBaTeib
BBISICHSIET TIIyOMHY MPOpabOTKH MaTepuana U OLEHUBAET padOTy B COOTBETCTBHHU C
KPUTEPUAMU OLCHKHU (CM. HUXKE).

[loaroToBka mpe3eHTAaUUi OCYIIECTBISIETCSI B COOTBETCTBUH C IUIAHOM
rpadpuxkoM. Kaxnasg tema noykHa OBITH PACKpbITa, B HEMl HEOOXOIMMO OCBETHUTH
aKTyaJlbHOCTh, LI€IM MW 33Ja4d [POBEACHHOIO HCCIEIOBaHUS, IPUBEICHBI
pPErHMOHAJIbHBIE NPHUMEPHI, BBIIOJHEHO 3aKIOYEHUE U IPUBEAEHBI OCHOBHBIE
UCIIOJIb30BaHHbIE MCTOYHUKH, BKJIKOYAsl JUTEPATypHbIE U DJEKTPOHHBIE JaHHbBIE C
COOTBETCTBYIOIIMUMH CCHIIIKAMH.

CryneHT (110 COIJIaCOBAHUIO C MPEMNOJIaBaTelIeM) MPEACTABIACT IHUO0 JEKIUIO-
IPE3EHTALINIO, TIOJrOTOBIIEHHYIO B iporpamme PowerPoint, BkiIrodarolyo He MEHee
5-7 cnaitnoB, 1100 MOKIA AJis OOLIEH TUCKYCCHH U MOCIIEAYIOMIEro 00CyKISHUSI.

Kputepun onenku.

Ornenka BBIMONHSETCA MO JBYyXOamipHOM cucrteme (1 — BbimonHeno, 0 — He
BBIIOJIHEHO).

MeToanyeckue yKazaHusi K NyHKTY 2 miana-rpagpuka CPC
«I'eomeTpuyeckass kpucrajaaorpadpus»

BroinmonHenHble 3afaHusi BO BpeMsl MPaKTUYECKUX pPadOT B J1abopaTopuu
MHUHEPAJIOTUU [0 TE€OMETPUUYECKON KpUCTAUIOrpaduu HEOOXOAUMO MOATOTOBUTH K
cAaye B 3JIEKTPOHHOM M NI€YaTHOM BHUJE B BUJIE OTYETA, B KOTOPBIN JTOIKHBI BXOJAUTh

BC€ BBIIIOJIHCHHBIC 3aaHNA.



Kpurepun ouenku.
Onenka misa BoiHeceHHs! B cucteMy bPC BbimosnHseTcs mo 4erbipexOamibHON
cucreMe (3 — orauyHOo, 2 —  xopomo, 1 — ygoBiaerBoputeiabHo, 0 - He

YAOBJIETBOPUTEIBHO).

MeToanyeckue ykazanusi K nyHkty 3 miaana-rpagpuxka CPC
«M3yuyeHne MIUHEPAJbHBIX KJIACCOB M 3aM0JHeHHEe TA0JUI] MUHEPAJIOB C
ONMCAHMEM HX JUATHOCTHYECKHUX CBOCTB»

[lenp HayuuThcsi 00001IATH JUTEpAaTypHbIE [aHHBIE M B CXaToil Qopme
HPENOJHOCUTH OCHOBHBIE MOJyYEHHBIE PE3YIbTATHI.

Tabmuupl COCTaBISIOTCS MO BCEM KiaccaM Haubojee pacnpoCTpaHEHHBIX U
4acTO BCTPEYAIOIIMXCS MUHEPAIOB (CAaMOPOJIHbIE, CYIb(PUIbI, OKCUIbI, TUAPOKCHIBI,
raJIoujibl U KUCJIOpPOAHbIE con). B HUX B kpaTkoi (opme m3nararorcs clieayromime
CBOMCTBAa U OCOOCHHOCTH MUHEPAJIOB: Ha3BaHWE MUHEpala, ero popmysa, CHHTOHHUS,
MOPQOJIOTHSI KPUCTANIOB W MUHEPATbHBIX BBIJCICHHUM, IBET, OJIECK, CIMAWHOCTD,
XapaKTep M3JI0Ma, TBEPJOCTh, YACIbHBINA BEC, YCIOBHUS O0Opa30oBaHUs, TPUMEHEHHE.
Hcrnionp3ys 3TH TaOIUIIBI, CTYACHT YKPEIUISET MPAKTUICCKUE HABBIKH B OTIPEICIICHUH
3aJlaHHBIX ~ MUHEPAJIOB, HCHOJB3YysSd JTAJIOHHYI0 Y4eOHYI0  KOJUIEKIUIO H
1a60paTOpPHbIE TPUHATICHKHOCTH.

OrneHKa BBITIOJHSACTCS MO JByXOamuipbHOM cucteme (1 — BeImosiHeHO, 0 — HE
BBITIOJIHEHO).

Meroanuyeckue ykazanusi K nyHKTy 4 miana-rpagpuxka CPC
«IToaroroBka oT4eTa MO BHINOJHEHUIO IPAKTHYECKOI padoThI»

BoimonHenHble 3aaHus BO BpeMsl MPaKTUYECKUX pPadoT B JabopaTopuu
MUHEPAJIOTUU IO OMNPEAEIECHUI0 MHUHEPAIOB HEOOXOAMMO MOAIOTOBUTH K C/Iaye B
JIEKTPOHHOM U II€YaTHOM BHJE B BUJE OTYETA, B KOTOPBIE JOJDKHBI BXOIMTH BCE
BBIIIOJIHCHHBIE 3aJJaHU.

Kpurepun ouenku.

Onenka misa BoiHeceHHs! B cucteMy bPC BeimomnHseTcst mo 4erbipexOamibHON
cucteMe (3 — oriamuHo, 2 —  xopoumo, 1 — ynoBinerBopurenbHOo, 0 - He
YAOBJIETBOPUTEIBHO).



PexomeHnayeTcsi CaMOCTOATEIbHO MOATOTOBUTHCS K 00CYKICHUIO MePevHs
BOIIPOCOB /IJI1 BHINOJIHEHUS TeKyIero KoHTpoJisa «YO-1. CobecenoBanue»

OCHOBHBIE ~ 3aKOHBI BHYTPEHHETO CTPOCHMS KpuCTauioB. Cummerpus
KpuctauioB OCHOBHBIE CBOMCTBA KpUCTaUIMYECKHX Tesl Onepanuu U 3JI€MEHThI
CUMMETPHUM B3auMoaenCcTBUE JIIEMEHTOB CUMMETPUHU

Kpucrannorpadguueckue koopauHaTtHble cuctemsl Kpucramiorpaguueckue
KaTeropuy, CUHIOHHUH, Ki1acchl cumMMeTpun. CHUMBOJIBI TpaHeil U pedep KpUCTAIIOB
CuMBosbl rpaHed KpuctayiioB. 3akoH l'atom CumBoisibl pebep kpucramioB. Mx
onpeaeneHne 3akoH 30H - 3aKoH Beiicca.

['naBHelMEe TUNBI KPUCTALUIMYECKUX CTPYKTYP M HUX CBSI3b C XUMHUYECKUM
COCTaBOM BEIIECTB U KPUCTANIOXUMUYECKUMH OCOOEHHOCTSIMM HX DJIEMEHTOB.
[Ipocteie dopmbr kpuctamioB OOmme npexacrasineHusi [lpocteie GopMbl HuU3MIEH,
CpPEIIHEN U BBICIIEN KATETOPUHU.

CrpyKkTypHbI€ 1€(PEKThI B KpUCTAJIIIAX: TOUCUHbIE, INHEHHBIE, TOBEPXHOCTHBIE U
00BbEMHBIE AEPEKTHI.

@usznueckre CBOWCTBA KPUCTAUIOB M MUX 3aBUCUMOCTb OT BHYTPECHHEU
CTPYKTYpbl BemlecTBa. PU3MYECKUE CBOMCTBA MUHEPAIOB, JAHArHOCTUKA. CBs3b
¢u3NUeCKuX CBOWMCTB C COCTaBOM, CTPYKTypOil M YCJIOBUSAMH OOpa3OBaHUs
MuHepanoB (tunomoppusm). Mzomopdusm. TBepable pacTBOpsl M UX pacnaj.
[Tomumopdusm. [omutumnusi.

@usznueckre CBOWCTBA KPUCTAUIOB M HUX 3aBUCHUMOCTb OT BHYTPECHHEU
CTPYKTYphl BellecTBa. PU3MYECKUE CBOMCTBA MHUHEPAIOB, JAHArHOCTUKA. CBS3b
¢bu3NUecKux CBOWMCTB C COCTaBOM, CTPYKTypOll M YCJIOBUSAMH OOpa3OBaHUs
MuHepanoB (tunomoppusm). Mzomopdusm. TBepable pacTBOpsl M UX pacnaj.
[Tomumopdusm. [onutumnmus.

XUMUYECKUI COCTaB, CTPYKTYypa, (pOpMbI BbIIEIEHUS, (PU3MUECKHE CBOWCTBA,
IFEHETUYECKUE MPU3HAKM CAaMOPOJHBIX JJIEMEHTOB, CYJIb(UIOB U MX AaHAJIOIOB,
OKCHJIOB Y TUIPOKCHUJIOB, FAJIOUJ0B U KUCIOPOIHBIX COJIEH.

XUMHUYECKUI COCTaB, CTPYKTYpa, (pOpMbI BbIIEIEHUS, (PU3MUECKHE CBOWCTBA,

TF€HETUYECKUE MPU3HAKU CUIMKATOB. COBPEMEHHOE NPEICTABIEHUE O CTPYKTYPHBIX



TUnax CUIUKaToB. OCHOBBI COBPEMEHHOH KpPUCTAITIOXUMHUYECKON KiaccU(HUKAIIH
CUJIMKATOB.

I'enesuc u mnaparenesuc. llaparenermyeckue accouuanvy MUHEPAIOB U UX
TeHETUYECKUE TPU3HAKY MPHU PA3HBIX YCIOBUAX 00pa30BaHMUS.

Kputepun onenku.
Onenka BBIMONHSETCA MO JBYyXOamibHOM cucteme (1 — BbimonHeno, 0 — He
BBITIOJIHEHO).



[Tpunoxenue 2

MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUCKOM ®EJEPALIUN

denepanbHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKICHIE BHICIIIETO 00pa30BaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

®OH/JI OHNEHOYHBIX CPEJCTB
no JucuniuinHe «MuHepasjorus»
Hanpasaenue nmoarorosku 05.03.01 I'eostorus
npodmiib «I eonorus»
dopmMa NOATOTOBKU OYHAA
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MMacnopt ®OC

Koxa u popmynupoBka

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEHIMU

OIIK-1, ciocoGHOCTHIO 3naeT Hampasnenus oGmacrteil reojoTuu U €e, COUAIBHYIO
0CO3HABATH COLHUANBHYIO 3HAYMMOCTH B CBOEH Oyaymieil mpodeccun

3HaYUMOCTh CBOEH Oymymei Omnpenenstsb COLMAJILHYIO 3HAYUMOCTh
npoeccuu, BIaJICHUEM Ywmeer MUHEPAJIOTHYECKHUX HCCIIEIOBAaHUN

BBICOKOM MOTHBALIHCH K IlpakTHueCKUMH HaBBIKAMHU OMPENEIICHUS] BBICOKOU
BBILIOJIHCHHIIO . CTETICHH MOTHBAlMM K [PUMEHEHUIO  3HAHUU
mpoQeccHonanbHOR Braneer KpHUcTaorpapuu u MUHEPaJIOTHH B
ACATCIBHOCTH npodecCHOHANBEHON IEATELHOCTH

[1K-1, crtocobHOCTE Hamnpagsnenust odactet reoioruu, reopu3nky,
UCIOJIB30BaTh 3HAHUY B 3Haer T€OXUMUH, THAPOTCOJIOTUN U HH)KCHCpHOﬁ T'€OJIOTHH,
00J1aCTH Te0JIOTHH, T'COJIOTUH U TEOXHUMHUH TOPIOYNX UCKOMAEMBIX,
reO(HU3NKH, FEOXUMHUH, 9KOJIOTHYECKON T€0JIOTHN
THIPOTEOJIOTUHU U Ymeer [IpoBOANTE MUHEPATIOTHYECKHUE UCCIIEIOBAHMS
WH)KEHEPHOU I'e0JIOTUH,

T€OJIOTUU U TEOXUMHUH

TOPIOIHMX HCKOMACMBIX, [paKTHYECKUMH HABBIKAMU PAabOThI ¢ MUHEPATIAMH,
9KOJIOTHIECKON I€0JIOr NN HEOOXOUMBIX IS TPABHILHON HHTEPIPETAIUH
JAJI peIICHUs Hay4IHO- Brnaneer PE3yIbTaTOB CAMOCTOSTENTFHON HAYYHOH paOOTHI U
HCCIIEIOBATENIbCKHUX 33124 (B MOHUMAaHUS CTIEHUATbHON TUTEPaTyphl; B T.4. AJIS
COOTBETCTBUH C pelIeHHs HayYHO-UCCIeI0BATENbCKUX 3aa4
HAIPaBIEHHOCTHIO

(mpo¢uem) MOArOTOBKN)

T1K-4, rOTOBHOCTEIO OomenpodeccroHaIbHbIC 3HAHNSA U HABBIKU I0JICBBIX
NPUMEHATH Ha IPAKTHKE EY T'€0JIOTHIECKUX, Te0(PU3NIECKUX, TCOXUMHYECKHX,
6a30BBIC THIPOTEOJIOTMYECKHUX, HETEra30BbIX U IKOJIOTO-
06IEnPOdECCHOHATBHBIE re0JIOTHYECKUX paboT
3HAHUSI U HABBIKHU ITOJICBBIX OpFaHI/I3OBaTB IIOJICBBIC FCO(i)I/IBI/I‘leCKI/Ie pa6OTBI:
re0JIOTHYECKHX, Vmeer BbIOpATh anmnaparypy, pa3paboTaTb METOIUKY
reo(pU3NUECKHUX, M3MEPEHMI; 00CCTICUNBAIOIIIE HEOOXOIUMYIO
reOXHMUYECKHX, TOMHOCTH
TUIPOT€0JIOTHYECKUX,

He(Tera3oBbIX M IKOJIOTO-

Te0JIOTHYECKUX paboT MpH

pelIIeHHH Metopamu 1 cioco6aMu HHTEPIPETALIUH T€0I0r0-
reo()U3NIECKUX JaHHBIX, B TOM YHCIIE C

POM3BOICTBCHHBIX 3a1a4 (B | Bioaxgeer

COOTBETCTBHH C

HCIIOIb30BAaHUEM COBPEMEHHOTO IIPOTPAMMHOTO
o0ecrieueHus.

HAIPaBJIIEHHOCTBIO
(mpodusieM) mporpamMmsI
OakanaBpuaTa)
Bbaok 1. Kpucrannorpapus
No Kountponupyemsie Konp! u aTamnst O1neHOYHbIE CPe/ICTBA
/11 pasnensl / TeMbI (dhopMUpoOBaHUs TeKyIIHit NPOMEKYTOUHAS
TUCTIMTITAHBI KOMIIETeHIIUH KOHTPOJTb ATTeCTALHS
1 Kpucrammmaeckoe OIIK-1 | 3HACT YO-1. Bompocsr k




COCTOSIHHE BEILECTBA yMeeT CobecenoBanue. | sx3ameny Nel-Ne
4
BJIAJICET I1P-1
(Tect Ne 1)

2 Mertomapl IIK-1 3HACT YO-1. Bompocsr k
MIPOCKTUPOBAHMS yMeeT CobecenoBanne | ak3ameHy Ne5-Ne
KpHUCTAJIOB 8

BIIAJIEET [1P-2.
KonTponbpras
pabora 1
3 CummeTpust IIK-1 3HACT YO-1. Bompocsr k
KpHUCTAJIOB CobecenoBanue | sx3ameHy Ne9-No
yMeeT I1P-1 16
(Tect Ne 2).
BIIa/IeeT I1P-2.
KonTponbpras
pabora 2

4 IIpocteie hopMbI I1K-4 3HACT YO-1. Bompocsr k
KpPHCTAJIOB U CobGecenoBanne | ax3ameny Nel7-No
KOMOWHAIIUN TPOCTHIX yMeeT IMP-1 (Tect Ne | 27
¢opm. PeanbHbie 3).

KPUCTAJUIbL BIIa/IeeT I1P-2.
KonTponbHas
pabora 3

5 Crpykrypa [1IK-4 3HAET YO-1 Bompocsr k
KpHCTAJUIOB. YUEHHUE O CobGecenoBanne | ax3ameHy Ne28-No
KpUcTaorpauaecKu yMeeT I1P-2. 34
X CUMBOIax BIIAjieeT KontponpHas

pabora 4
6 OcHOBBI [1IK-4 3HAET YO-1 Bompocsr k
KPUCTAJUIOXUMHUHU CobGecenoBanue | sx3ameHy Ne35-Ne
yMeeT ITP-1 (Tecr Ne | 44
BIaJIeeT 4).
Baok 2. Munepajiorus
Ne Kountponupyemsie Konpb! u atamnst O1neHOYHbIE CPeICTBA
/o paszaensl / TeMbl (bopMHpOBaHIEﬁ TeKywmit TPOMEKyTOTHAS
TUCTIMTIITAHBI KOMIIETeHIIUN KOHTPOITH aTTecTaIus
1 Junarnoctuyeckue OIIK-1 | 3HaeT YO-1 Bompocsr k
CBOICTBa MUHEPAJIOB CobecenoBanme | ax3ameHyNel-No
yMeeT I1P-1 17
BIIALCCT (Tect Ne 1)
[Ip-2.
KonTponbHas
pabora 1

2 XUMUYECKUH [IK-4 3HAET YO-1 Bompocsr k
COCTaB, CTPYKTYpa, CobGecenoBanne | ax3ameHy Nel8-No
(OpPMEI BBIIEIEHHS, ymeer 1P-1 20




duznueckue (Tect Ne 2)
CBOMCTBA, BIIafICET I1P-2.
T€HETUYECKUE KonTponphas
MPU3HAKU pabora 2
CaMOPOAHBIX
3JIEMEHTOB,
CyIb(pHUIOB U UX
aHAJIOTOB.
3 XUMUYECKUH [IK-4 3HaeT YO-1 Bompocsr k
COCTaB, CTPYKTYpa, CobecenoBanne | sk3ameHy Ne21-Ne
(OpPMEI BBIIEIEHHS, ymeer ITP-1 24
dusnueckue (Tect Ne 3)
CBOICTBA, BJaACET EP—Z.
IE€HETUYECKHE OHTPOJILHA
pabora 3
NPU3HAKU OKCUIOB,
TUIPOKCHIIOB U
TaJIONJIOB
4 | XuMHuueckuit I1K-4 3HaeT YO-1 Bompocs! k
COCTaB, CTPYKTYpa, CobecenoBanue | sk3ameHy Ne25-Ne
(dopMBI BBIICTICHUS, ymeer P-1 35
buznveckue (Tect Ne 4,5)
CBOIACTBA, BJIaAceT EP—Z.
TEHETUYECKHE OHTPOJIbHAS
pabora 4,5
MIPU3HAKHU
CHJINKATOB.
5 | XuMuueckui I1K-4 3HaeT YO-1 Bompocs! k
COCTaB, CTPYKTYpa, CobecenoBanne | sx3ameny Ne36-Ne
(dbopMBbI BBIICTICHUS, ymeer 1IP-1 42
buznveckue (Tect Ne 6)
CBOIACTBA, BJIaceT EP—Z.
TEHETUYECKHE OHTPOJIbHAS
. paborta 6
MPU3HAKHU COJIEU
KUCIIOPOJHBIX
KHUCJIOT.
6 I'enernyeckas [IK-4 3HAET YO-1 Bompocsr k
MUHEPaJIOTHs CobGecenoBanne | ax3ameHy Ned3-No
yMeeT KonTponbhas 51
BIANCCT pabora 7
IlIkaJia oueHUBaHNs YPOBHA ¢COPMHPOBAHHOCTH KOMIIETEHIIUM
Koa n Itanbl GopMHPOBaAHMS KpUTEepHU nokasareJsu
(opmMyJIMpOBKA | KOMIIETEHIIUH
KOMIIETEeHIINH
OIIK-1, 3HAHUE TEPMUHOJNIOTHU B | - CIOCOOHOCTH a7IeKBATHO
Hanpasnenus
CIIOCOOHOCTBIO 3HaeT . 001acTH U3yUCHUN MOHUMATh COZICPIKAHNE
oOmacTteli TeoIoTHN U .
0CO3HaBaTh (moporo KPHCTAITHYECKOTO CTCIMANTBEHON JINTEPATYPHI;
o ee, COLMAIBHYIO
COIHATTEHYIO BBIi . | BemecTna; - CIIOCOOHOCTB MPEIN3UOHHO
3HAYMMOCTh B CBOCH
3HAYUMOCTh YPOBEH . HCTIOJIb30BATh 3HAHHUS
N . Oymytei
cBocH Oynymielt | b) npodeccin TEPMUHOJIOTHH TIPU
npodeccun, P ' COCTaBJICHUH PAa3JIMYHOIO




BIIAJICHUEM

poa MOKyMEHTAINH

BBICOKOM
MOTHBAIMEH K
BBITIOJIHECHUIO
mpohecCHOHaIb
HOM 3HaHUE OCHOBHBIX - CITOCOOHOCTH PaCKPBITh
JeATEILHOCTU MOHSATHUHI MO0 METOAaM CyTh METOJIOB
MUHEPAJIOTHIECKUX MUHEPAJIOTHIECKOTO
WCCIIEIOBAaHUN; WCCIIEJIOBAHNS;
-CIIOCOOHOCTh
CaMOCTOSITETTFHO
cthopmynmupoBaTh TEMY U
COCTaBUTbH TUTaH
MUHEPAJTOTHIECKUX
HACCIEIOBAHNM;
pemaTh NpUKIaIHbIS - BBIOMPATh METOBI (PH3UKO-
3a/1a4u B 00JacTH XUMHYECKOH TUarHOCTUKH
npodecCHOHATBHOM JUTSL pETIeHUs
JIeSITeTbHOCTH. TEOJIOTHYECKHX 33/1a4;
Onpeensth ZMarHOCTHPOBATH
yMeeT COIMANBHYIO MI/IHep.aJII)HLII/I COCTaB pya U
(TIpoiB MOPOI:
WHYTBIN SHAUIMOCTE - CITOCOOHOCTH OMPEISNIATh U
) MHHEpAOTHIeCKIX S —
UCCIEA0BaHUM
KPUCTAIOMOP(OJIOTHIECKH
€ U MUHEPAJIOTUYECKHE
METO/BI AJI IPOBEACHUS
MUHEPAJOTHIECKUX
HCCIIeIOBAaHUI
[IpakTudeckumu MOHUMAaTh MECTO W POJIb | - 00Jaganrue 6a30BEIMHU
HaBBIKAMH MUHEPaIoro- HaBBIKAMH B 00JaCTH
ompeaeNeHIs KpHCTALIOrpaQUUECKUX | TeOJIOTHU, HEOOXOUMBIMHU
- BBICOKOU CTEeNEeHU HCCIIeIOBaHUI NpH | 711 OCBOCHUS
MOTHBAIIUU K PEUICHUU TEOJIOTMUYECKUX | TCONOTMYECKUX AUCIIH-
IEI];I?COK MPUMEHEHUIO 3HAaHUH | 3a7ad. TUTHH;
KpucTayuiorpaduu u - BIAJETh IPHEMaMU U
MUHEPAJIOTHH B Croco6aMu AMarHOCTUKHU CO
npoheCCUOHATBHOMN CTaBa IMOJIC3HBIX
JIESITEIbHOCTH HCKOTIaeMBIX.
IK-1, Hanpasnenus 3HAHUE ONpPEJIEIECHUN U - CIOCOOHOCTH OIPEACINUTH
CIIOCOOHOCTH 3HAET oOnacteli Te0JIOTUH, | OCHOBHBIX IMTOHSTHIMA CUHTOHWH U BHUJl CUMMETPHH
HCIIOJTB30BaTh (noporo | reousukw, MUHEPaJTOTHICCKOM KPHUCTAJUIOB;
3HAHUA B BEIi TCOXHUMHH, 00J1aCTH UCCIIeTOBAHNS, - CIIOCOOHOCTH OIPEIENINUTh
obnactu YPOBEH | THAPOTEOJIOTHH U MUHEPAJbl B TIOJICBBIX H
TCOJIOTUH, b) WH)XCHEPHOU KaMepaJIbHBIX YCIOBUSX;

reou3uKH,

I'COJIOTUH, T'COJIOTUH




TeOXUMUH,
THUAPOTEOTIOTHI
Y UHXCHEPHOU
TEOJIOTUH,
TeOJIOTUH U
FeOXUMHUHN
TOPIOYHX
HCKOIIaeMBIX,
JKOJIOTHYECKOMN
TEOJIOTUH JIJIsSt
pelieHus
Hay9HO-
HCCIICI0BATEIILC
KUX 3a7a4 (B
COOTBETCTBUH C
HaIpaBJICHHOCTh
10 (mpodunem)
ITOJITOTOBKH

1 Ir€OXUMHUHU T'OPHOYUX

3HAaHHUEC OCHOBHBIX

- CIIOCOOHOCTH MTPUMEHUTH

MCKOTIAeMBbIX, MOHATHH TI0 METOZaM METOII MUHEPAJIOTHYECKOTO
JKOJIOTHYECKOM HAYYHBIX MCCICIOBAHMUIA | UCCIICIOBAHUS,
TEOJIOTHHI B 00J71aCTH MUHEPAIOTHH; | - CIIOCOOHOCTH OIUCATh
3HaHHE METOJOB MUHEPAJIHHBIN COCTaB Py
HAyYHBIX UCCIIEIOBAHUN
U OIIPE/ICIICHUE UX
MIPUHAUICKHOCTH K
HAy4YHBIM HaTpPaBJICHUSIM;
3HAHWE UCTOYHUKOB
MUHEPaJIOTHUECKOM
uHGOpMAIUH
YMCHHE TIPEJICTABIATh - CITOCOOHOCTh MPUMECHSITH
pe3yIbTaThl METOJIbI MUHEPAJIOTHUECKOTO
MUHEPAJIOTHIECKUX WCCIICJIOBAHUS /ISt
HCCIIEIOBAHUMN YUEHBIX HECTaHAAPTHOTO PEIICHUS
M0 M3y4aeMoOi MpodJieMe | TEOJIOrHYSCKUX 3a]1aY;
U COIOCTABIISATh UX C - CITOCOOHOCTH padoTaTh ¢
MHUPOBBIMH JAHHBIMHU
JIOCTHKCHHUSMU;, YMCHAE | MUHEPAIOTUICCKHIX
yMeeT TTpoBouTS COCTaBIISITh 3JICKTPOHHBIE | KAaTaJoroB, H€06X9Z[HMBIX
(ponB 0a3bl JAHHBIX U JUTSL NCCIIETOBaHUM;
UHYTBIN MHHCPATIOTIHCCKHC OMOJIMOTEYHBIC KaTaJOTH | - CIIOCOOHOCTH HANTH TPYIBI
) HecaeRoBatmA MUHEPAJIOTHIECKOTO 10 MUHEPAJIOTHH U
npodist, ymeHne 000CHOBATH OOBEKTHBHOCTH
MIPUMEHSATH N3BECTHHIE MIPUMEHEHUS TTOTYIeHHBIX
METOJIbI HAYYHBIX Pe3yJIbTaTOB HAYYHBIX
UCCJIC/IOBAHNUH, UCCJICJIOBAHNH B KAYE€CTBE
JTIOKAa3aTeNbCTBA WU
OTIPOBEPKCHHUS
UCCIIEIOBATEIHCKIX
apryMeHTOB,;
BJIa/ICHUE -CTIOCOOHOCTH TIPOBOIUTH
TEPMHHOJIOTHEH B CaMOCTOSTEITbHBIC
[IpakTaeckumu obnactu UCCIICJIOBAHUS U
HaBBIKaMH pabOTHI C | MHHEPAJIOTMUYECKUX3HAHN | TPEICTABISATh UX
MUHEpaJaMH, i, BIajicHAC pe3yJIbTaThl HA 00CYXKICHUE
HEOOXOIMMBIX IS CIOCOOHOCTBIO Ha KPYTJIbIX CTONAX,
MIPABIILHOM chopMyIIHpoOBaTh CeMHUHapax, HayIHbBIX
WUHTEPIPETalluU 3aJlaHne 110 KOH(QEpEeHIIUIX.
pe3yabTaToOB MUHEPAJIOTHICCKOMY - CITIOCOOHOCTH IPUMEHEHHUS
?];I;IC[Z?(T CaMOCT(‘)J}ITeJILHOI\/'I WCCIIEIOBAHUIO, qémoev MOJTyYeHHBIE 3HAHUS B
i) HAy4YHOU pabOTHI U MMOHUMaHue TPeOOBaHMM, | pelIeHUH
MTOHUMaHUS MPEIBABISIEMBIX K MUHEPaJIOTHUECKUX U
CIEIMATEHON COJICPIKAHUIO U TCOXUMHUYECKUX 3a]1a4

JUTEPaTyphl; B T.4.
JUTSI peIIeHUs
Hay4HO-
HCCIIEI0BATENIbCKUX
3am1ad .

MOCJIEOBATEIbHOCTH
HCCIIEOBAaHM, BlIaJicHHE
UHCTPYMEHTaMHU
TIPEICTABIICHUS
PE3yNBTAaTOB HAYIHBIX
HCCIIeTOBaHUH

- CIIOCOOHOCTH O€rio u
TOYHO TIPUMEHSTH
TEPMHHOJIOTHYCCKU I
anmapatr MUHEPaJIOTHYeCKOn
001aCTH HCCIIeI0BaHUs B
YCTHBIX OTBETaX Ha BOPOCHI
Y B MIMCBMEHHBIX pa0oTax,




[1K-4,
TOTOBHOCTBIO
MIPUMEHSITh Ha
MPaKTHUKE
0a3oBbie
obmemnpodeccu
OHAJIbHBIC
3HaHUS U
HaABBIKH
MIOJICBBIX
T€0JOTMYECKHUX
)
reo(hu3nIecKu
X,
TC€OXUMHYECKH
X,
THIPOTEONIOTHY
€CKHX,
He(dTera3oBbIX
Y 3KOJIOTO-
T€0JOTMYECKHUX
pabot npu
pelieHnn
MIPOU3BOJICTBEH
HBIX 3a1a4 (B
COOTBETCTBUU
C
HaIpPaBJICHHOCT
BIO
(mpodunem)
MPOrpPaMMBbI
OakanaBpuaTa)

Oo6mmenpodeccruonan

BHBIC 3HAHUA U
HaBBIKH ITOJICBBIX

3HaHUE 3HAYUTEIHHOMN
YaCTH HOMEHKJIATYPHI
MUHEPAJIOB

- CIIOCOOHOCTH TTPOBECTH
oTpeJiesieHIe MUHEPAJIoB B
MOJICBBIX M KAMEPaIbHBIX
YCIIOBUSIX

3HAaHHUEC OCHOBHBIX
IIOHATUH T10 METOdaM

- CIIOCOOHOCTH PACKPHITH
CYTh METOJIOB

3HAET Te0JIOTUYECKHUX, MUHEPaJIOTHIECKUX MUHEPAJIOTrH4e€CKOro
(moporo | reohU3NIECKUX, HCCIICIOBAaHNI;, 3HaHNE HCCIICTOBAHUS;
BBIN TCOXUMHYECCKHUX, OCHOBHBIX METOO0B —CHOCO6HOCTI>
YPOBEH | THAPOTEOJOTHYSCKUX | TCOTOTHUCCKUX CaMOCTOSTCIBLHO
1,) s He(i)TeFaSOBLIX u PICCJICI[OBaHHf/'I; 3HAHUC C(bOpMyJII/IpOBaTL TEMY U
JKOJIOTO- HCTOYHUKOB COCTaBHTh IIJIaH
re0JIOTTYSCKUX UH(pOpMAITIH, MUHEPAJIOTHIECKUX
pabor. PaCKPBIBAIONTUX METOABI | UCCIIECIOBAHUI;
M IOJXOJIBI K - CIIOCOOHOCTh 000CHOBATh
MPOBEICHUIO aKTyaJIbHOCTh
MUHEPAJIOTHIECKUX MUHEPAJIOTHIECKUX
HCCIIeTOBaHUM HCCIICIOBaHUMN
3HaHHE OCHOBHBIX - CITOCOOHOCTH
MUHEPAaJIOTHUECKUX U CaMOCTOSITEITLHO PabOTaTh C
Opranu3oBarb napareHeTUYECKUX KpUCTAJUTAMUA MUHEPAJIOB,
IOJIEBBIE XapaKTEPUCTHK MIPOBOIUTEH HAyYHBIC
reoJIOrnYeCcKre 1 MHHEPaJIOB B KpHCTauIorpaduaecKue
reouznueckue npoheCCUOHANTBHOMN HCCIICAOBAHUS U OTH
yMeeT paboThL: BEIOpATh re0JIOrnYeCcKoi HCCIICI0BAHUS TPUMEHSATE
(npoaB | ammaparypy, JIeSITEJIbHOCTH. TIPH PEIICHUH TPAKTHICCKIX
WHYTHIA | pa3paboTaTh 3a71a4
) METOJUKY - CITOCOOHOCTH OIPEISNIATh U
HW3MEPEHNUI; MIPUMEHSTh
obecreuynBaronme KPUCTAILIOMOP(OJIOTHICCKH
HEOOXOTUMYIO € U MUHEPAJIOTHYECKHE
TOYHOCTb. METOJBI JJIS POBEACHHMS
MHHEPATOTHICCKUX
HCCIIeTIOBaHUH
BIIaJICHHE CIIOCOOHOCTBIO | - CIIOCOOHOCTRIO
chopMyTUpOBaThH MIPUMEHEHUS TIOTyYCHHBIX
3aJ]aHue Mo | MUHEPAJOTHYECKUX 3HAHUN
MUHEPAJIOTHICCKOMY Y HaBBIKOB JJIs YCIICITHOM
HCCIIEIOBAaHUIO, YETKOE | MpodheCCHOHANBHON
MMOHUMAaHUE TPeOOBaHUH, | ACSITCIHLHOCTH U PEIICHIH
MeTtongamu u
MPEIbSIBISIEMBIX K | MPaKTUYECKUX 3a/1a4;
crocodbamu
COJICPKAHUIO U | - CIIOCOOHOCTH OeTyIo U
WUHTEPIPETalluu
CONOrO- MOCJIEIOBATEIBHOCTH TOYHO TIPUMECHSTH §
BJIafIeeT MUHEPAIOTrH4e€CKOro TEPMHHOJIOTHYCCKUI
reopU3UIECKUX
(BBICOK WCCJICJIOBAHNS, BJIAJICHHE | ammapaT MHHEPATIOTHIECKIX
" JIaHHBIX, B TOM YHCJIE %
W) HaBBIKOM HCIIOJIb30BAHMS | MCCIICIOBAHUHN B YCTHBIX

C HUCIIOJIb30BaHUEM
COBPEMEHHOTO
IPOTPaMMHOTO
obecreyeHus.

OCHOBHBIX
MHHEPAIOTHYECKUX
JIAHHBIX B T€OJIOTNYECKOM
JIeTEeIbHOCTH;

BJIaJICHHE TIPHEMaMu
JIMarHOCTHUKH MUHEPAJIOB,
BKJIFOYAFOLIMHU
OIpeICIICHHE X
MOP(OIOTUIECKUX,

OTBETax Ha BOTIPOCHI U B
MUCHbMEHHBIX PaboTax;
-CIIOCOOHOCTD
CaMOCTOSTEIBHO
c(hopMyITUPOBATH TEMY H
COCTaBUTH IIIaH
METPOJIOTHYECKOTO
HCCIIEN0BAHUA.




(hU3MYCCKUX CBOMCTB,
aHaJIN3 MUHEPAIbHBIX
acCcOIMaIlfi.

AN

8.
9.

MeToanyecKkue peKOMeHIaluN, ONpele/siioue NpoueIypbl OlleHNBAHUS
pe3yJibTATOB OCBOEHMSI JUCHMILTUHBI

OueHoYHBbIE CPeACTBA ISl POMEKYTOUYHOM aTTecTauuu

IlepeyeHb THNIOBBIX IK3aMEHAIMOHHBIX BOIIPOCOB
baok 1. Kpucraanorpapus
[Ipenmer kpuctamiorpaduu. [IpakTrueckoe 3nauenne. OCHOBHbBIE TOHATHS.

HcTtopuueckue cBeneHus. [leproabl 3apoxkaeHUs U pa3BUTHS KpUCTALIOTpaduu.
CrtpoeHue KpucTaioB

CBoiicTBa KPUCTAIIJIOB.

3aKOH MOCTOSHCTBA YIJIOB. | OHMOMETPHI.

Cdepuueckne koopauHatbl. MX  UCHONIb30BaHHME TPU  IPOCHUPOBAHUU
KPHUCTAJLIOB.

Cdepuueckue u crepeorpaduyueckue MPOSKIIUNA KPUCTAIIIOB.
['HoMocTepeorpaduueckne MpOeKIUHU KPUCTAIIIIOB.

Kpucranmnorpaguyeckue KaTeropum.

10.Kpucrannorpaduyeckue CHHTOHHH.

11.Kpucramnorpadpuieckue KjIaccbl CHMMETPUH.

12.CummeTpus, oriepamus CAMMETPHUH, SJIEMEHTb CHMMETPHUU.

13.3epkanpHasi II0CKOCTh CHMMETPUHU. LIeHTp MHBEpCUM (LIEHTP CUMMETPHH).

14.0cu cuMMETpUU KPUCTAILIIOB.

15.0OCcHOBHOW 3aKOH CUMMETPHUU: OTCYTCTBUE OCEU 5-TO U BbIIIE 6-T0 MOPSIAKOB.

16.1IpaBriia B3aMMOJEHCTBUS ONEpaldii CUMMETPUM W HMX HCHOJIb30BAHHE IPH

BbIBOJIE 32 KpHUCTAIIOrpadUyECKUX TOUYCUHBIX TPYIIII.

17.IlonsiTHE «eAMHUYHAS TPaHb», €€ BHIOOP B KPUCTAIIAX PA3HBIX CHHTOHU.

18.IIpocThie popMBI B KpUCTAILIIAX HU3IIEH KaTErOpUU.

19.1Ipocteie popMbl B KpUCTAIIAX CPETHEN KAaTETOPUU.

20.ITpocTeie popmbl B Ki1accax KyOMYECKON CHHTOHUMU.

21.KoMOuHammu npocThix (GOPM KPUCTAILIOB.




22.006pa3oBaHue U POCT KpHUCTauioB. Teopuu pocra KpuctamwioB. Perenepanus
KpHCTAJUIOB.

23.Mopenb MOCIOMHOTO POCTAa KPUCTAIIIOB.

24. TexHu4YeCcKre METObI BEIPAIIMBAHUS KPUCTAIIOB.

25.Toueunblie AedeKThl B KpUCTALIAX.

26.JIuneiinbie 1eeKThl B KpUCTAIIIAX.

27.06bemHubIe 1e(EeKThl B KPUCTAILIAX.

28.Kpucramnorpadpuyeckue KOOPAUHATHBIE CUCTEMBI. Y CTAaHOBKA KPUCTAILIOB.

29.CuMBOJIBI TpaHel U pedep KPUCTAIIIOB.

30.CyTb 3akoHa ['arou — 3aK0Ha pallMOHAIBHOCTH OTHOLIEHUI TapaMeTPOB rpaHei.

31.3akoH Beiica -3akoH 30H. MeTo1 pa3BUTHS 30H.

32 .Nupaekcsl Beiica u Munnepa.

33.IloHdaTHE O KPUCTAJUIMYECKON pEHIEeTKE. YCTOMYMBOCTh KPUCTAILIMUYECKOM
PELIETKU.

34.OnemeHTapHas sauyelika (sauelika bpass). 14 tunos sueek bpass.

35.AToMHBIC (MOHHBIC) PAJNYCHI.

36.Koopaunauus atoMoB 1 HOHOB. KoopAMHAIIMOHHBIE TOJIU3PHI.

37. Teopus IJIOTHENIIEN YITAKOBKH.

38.Tumbl XUMUUYECKUX CBSI3€H U UX BIMUSHHE HA CBOWCTBA MUHEPAJIOB.

39.KpucramioxuMuyeckasi CTpyKTypa MUHEpaIoB. THIIBI ITyCTOT.

40.XuMuYecKuid COCTaB MUHEPAJIOB U TUIIbI H30MOp(du3Ma.

41.5Bnenne nmommmopduzMa, MOTUTUITNH, TapaMopdu3Ma, ICeBIOMOPQO3HI.

42.DopMbl pocTa KPUCTAILIIOB (CKEJNETHBIE,ACHAPUTHBIE, HUTEBUIHBIE).

43.He3akoHOMEpHBIE CPOCTKU KPUCTAIOB (CPEPOSUTHI, APY3bI, IIETKH).

44.3aKOHOMEpHBIE  CPOCTKH  KPHUCTaUIOB  (TapajuiesibHble, SIHUTAKCHUYECKUE,

JBOMHUKM). ['eoMeTpuueckuii oToop.

Baok 2. MunepaJjiorus



[E—

[IpenMer MuHepasioruu. 3aga4v MUHEPAJIOTHUH.

2. Baxwneiue 3Tamnsl B pa3BUTUA MUHEPAIOTUU.

3. 3HaucHuUe MUHEPAJIOB u MUHEPATOTHUECKUX UCCIIeIOBaHUM B
MIPOMBILIJICHHOCTH.

4. IlpuHIMOBI KIacCU(PUKALIMU MUHEPAJIOB.

hd

Mopdonorus kpuctamioB. OOJUK U TAOUTYC KPUCTAIIOB.

6. Mopdonoruss MHHEpPaANbHBIX arperatoB M €€ 3aBHUCHUMOCTh OT YCJIOBHUU
o0pa3oBaHUs.

7. @®usnyeckue CBOMCTBA MUHEPAJIOB: LIBET MUHEPAJIa, IBET YEPTHI, TPO3PAYHOCTD.

8.  Tumnsl okpacku MuHepanoB (no A. E. ®epcmany).

9. ®usnyeckue CBOWCTBA MUHEPAJIOB: OJIECK U MOKAa3aTeb MPETOMIICHHUS.

10. MexaHuueckue CBOMCTBA KPUCTAILIOB: TBEPIOCTh, CIIAHOCTH U U3JIOM.

11. MexaHnueckue CBOMCTBA KPUCTAILIOB: YIPYTOCTh U TEIUIOMPOBOAHOCTD.

12. VnenbHbI BeC, MArHUTHOCTb, PAIMOAKTUBHOCTH MUHEPAJIOB.

13. DnekTpudeckue CBOMCTBA KPUCTAJIIOB: Mbe30- U MHUPO- 3Pdekt. X cBs3b ¢
CUMMETPHUEN KPUCTAIIIOB.

14. Xumuyeckue CBONCTBA MUHEPAJIOB.

15. Tunsl BoJbl B MUHEpaAaxX U €€ PoJib.

16. Metonpl 1eTabHBIX MUHEPAIOTHUYECKUX UCCIECIOBAHUM.

17. Omnpenenenue MUHEpaia, MUHEPAIbHOIO BUAA U MUHEPAJIBbHON pa3HOBUAHOCTH.

18. OO1mas xapakTepuCcTHKa KJlacca CAaMOPOJHBIX AJIEMEHTOB.

19. OOmiasi xapakTepUCTHKa Kjacca MPOCTBIX CEPHUCTBIX COCAMHEHUA U UM
MO00HBIM.

20. OOuas xapakTepUCTHKa Kjiacca CyJIb(POCoIeH.

21. OG6miast xapaKTepUCTHKa Kjacca OKCUIOB.

22. OOmas xapakTepUCTHKa Kjacca THAPOKCHIOB.

23. OOmas xapakTepucThKa kiacca GTOpHIOB.

24. OO6miast xapaKTepUCTHKa Kacca XJIOPHUIOB.

25. Teopwusi cTpO€HHUS CUIUKATOB U UX KilacCU(pUKAIIHS.



26. OOmiast xapaKTepUCTUKA CHIIMKATOB C M30JIMPOBAHHBIMU KPEMHEKHCIOPOHBIMU
TeTpa’IpaMHu.

27. OOmas XapakTepuCTUKa CUJIMKATOB C  M30JMPOBAHHBIMU  TPYIIAMU
KPEMHEKHUCIOPOIHBIX TETPA3APOB.

28. OO1as xapakTepuCTHKa CUIMKATOB C KOJbIIEBEIMU aHUOHHBIMU PaIMKaIaMHu.

29. OO1as xapakTepuCTHKa KapKACHBIX CUIIMKATOB.

30. XapaKTepuCTHKa MUHEPAJIOB CEMENUCTBA MOJIEBBIX IITMATOB.

31. XapakTtepucThka MUHEPAJIOB CEMEUCTBa (PEeIbAIINATONI0B.

32. XapaKTepHuCTUKAa MUHEPAJIOB CEMEUCTBA IIEOJIUTOB.

33. OOmas xapakTEepPUCTHKA IIEMOYCUHBIX CUITUKATOB.

34. OO6mias XxapaKTepUCTUKA JICHTOYHBIX CUITUKATOB.

35. OOmas XxapaKTEPUCTUKA CIONCTHIX CUITMKATOB.

36. OO6mias xapakTepuCTHUKa KJlacca HUTPATOB.

37. OO1as xapakTepUCcTUKa Kilacca KapOOHATOB.

38. OO61mas xapakTepucTHKa Kiacca Cyab(aToB.

39. OO1as xapakTepuCcTUKa Kjlacca MOJIMOAaTOB U BOJIb(hpaMaToB.

40. OOmrast xapaKTepUCTUKA KJIacca XpOMAaTOB.

41. OO6mas xapakTepucTuka kiacca pocharo,apceHaTOB U BaHAAATOB.

42. OO1as xapakTepuCTHKa Kjacca O0paToB.

43. TunomopdHbIe TpU3HAKH MHHEPATIOB

44. T'eonormyeckue Tmpolecchl MuHepanooOpazoBanus. [IpuumHBl U CHOCOOBI
MUHEPAT000pa30BaHUs.

45. MarmaThudecKkue MECTOPOXKICHHS U MapareHeTHYECKUE aCCOLMALMY B HUX.

46. IlermaTUTOBBIE MECTOPOKACHUS U MapareHETUYECKUE aCCOIMAIUU B HUX.

47. CkapHOBBIE MECTOPOXKACHUS U MAPAr€HETUUECKUE aCCOLUAIINU B HUX.

48. T'unporepMalbHble MECTOPOXK/ICHHUS U MapareHeTUUYEeCKUE aCCOLUAIIMK B HUX.

49. TIpouecchl BEIBETPUBAHUSA U UAYILIEE B HUX MUHEPaI000pa30BaHHUeE.

50. PerwonanpHblii  MeTamopdu3M M CBSI3aHHBIE C  HUM  TIPOIECCHI

MI/IHepaJIOO6paSOBaHI/IH.



51. OcanouyHble MECTOPOKIAEHUS U TAPAr€HETUYECKHUE aCCOLMALMU B HUX.

OueHovHbIe cCpeACTBA IS TEKYLIeH aTTecTalun

K THIIOBBIM OLIECHOYHBIM CpEACTBAM ISl TEKYIIEH aTTECTalMd OTHOCATCSA
coOecenoBanne (OLIEHKA BBIMOJHIETCS MO ABYyXOabHOU cucteme (1 — BBINOIHEHO,
(0 — He BBINOJIHEHO), KOHTPOJIbHBIE paObOTHl U TeCThl. VX OlLIEHKa /1Jis BBIHECEHHUS B
cucteMy BPC BbemmosHsercs nmo yerblpexOauibHOM cucteMe (3 — OTauYHO, 2 —
xopowo, 1 — ynoBiaeTBopuTenbHO, 0 - HE YJOBIETBOPUTEIBLHO). UTOOBI MOITY4YUTH
OLICHKY 3, HEeOoOXOAMMO OTBETUTh MpaBUIBLHO Ha 15 Bompocos, 2 — 13 u 1- 11
MpaBUJIbHBIX OTBETOB. Bceero mpenycMoTpeHo 10 KOMIUIEKTOB TECTOB, Ka)Abld W3
KOTOPBIX BKJIOYaeT oT 4 1o 6 BapuaHTOB ¢ 16 BompocamMu M TpeMsi — YEThIPbMs
[peJIaraéMbIMM  OTBETAMM Ha KaxIblil. TecTbl COCTaBIEHBI MO CIEAYIOLIUM
paszenam: IMarHOCTUYECKHE CBOMCTBA MHHEPAJIOB; XapaKTEPUCTUKA MHHEPAJIOB I10

MHHCPAJIbHBIM KJIaCCaM; YCIIOBHA 06p8,30BaHI/I}I MHHEPAJIOB.

TuoBoi BAPHAHT TECTA M0 OCHOBHBIM Pa3/iesiaM JUCHUILITMHbI

Tect Ne CuMmMeTpusi KpUcTaia
1. Kakue BemiecTBa UMEIOT 3aKOHOMEPHOE PACTIOJIOKEHHUE aTOMOB (MIOHOB) B IMTPOCTPaHCTBE?

a) KpUCTaJNINYECKUE 6) amop¢HbIe B) METAMUKTHbBIE
2. BekTOpHalbHbIE CBOMCTBA MUHEPAJIOB:
a) 3aBUCAT OT HampaBjeHUs  0) HE 3aBUCAT OT HAIIPABJICHUS
B) HE 3aBHCAT HH OT YE€ro
3. Kakoli MuHepan MMeeT HOHHYIO KPUCTAININYECKYIO PEIIETKY?
a) rpadur 0) anmas B) TaJIUT
4. DneMeHTaMu OTPAHEHUS SIBJISFOTCS:
a) INIOCKOCTH 0) BepIIUHBI B) OCH
5. Yrael MeXay COOTBETCTBYIOIIMMU T'PaHsIMU OJJHOTO U TOTO K€ MUHEpaa:
a) Bceraa IOCTOSHHBI 0) Bcerna pa3Hbie
B) MEHSIOTCSI B 3aBUCHMOCTH OT YCJIOBHI 00pa30BaHMs
6. B xpucTamie MoXeT ObITh IIEHTPOB CUMMETPHH:
a)?2 0)1 B) B pa3HbIX [10- pa3HOMY

7. MakcuMabHOE YHCIIO IUNIOCKOCTEH CUMMETPUH:



a)9 0) 6 B) 32
8. DieMeHTaMU CUMMETPUH SIBIISIOTCS:
a) BEpPILIUHBI 0) ocu B) y3JIbl PEIIETOK
9. CKOJBKO MJIOCKOCTEN CUMMETPHUH B rajeHuTe?
a)s 0)3 B) 9
10. Ocbro cummerpuu L, siBIsieTCs OCh, IPU OBOPOTE BOKPYT KOTOPOH, 3JIEMEHTHI OrPaHEHUs
IIOBTOPSIIOTCS YEPE3:
a) 180° 6) 90° B) 120°
11. Ecmu umerores B kpuctaiie Leu Ly, TO oceit L, Oyner:
a)2 0) 6 B) 12
12. IuBepcrOHHBIE OCH OBIBAIOT:
a) 5 mopsika 0) 4 mopsika B) 2 mopsiaka
13. B niiaHanbHOM BUJI€ CHMMETPUU OTCYTCTBYIOT:
a) TUIOCKOCTH 0) ocu B) LIEHTP
14. CKOIBKO BUIOB CUMMETPUU CYLIECTBYET?
a) 32 0) 147 B) 47
15. Ock cuMMETpUHN KaKOro MopsiaKa MPOXOJUT Yepe3 BEPIIMHY MHOTOTPAHHUKA!
a) Ls 0) Ls B) Ly
16. B KkakoM MHOTOTpaHHHUKE OTCYTCTBYET LIEHTP CUMMETPHHU:

a) B IUpaMue 0) B mpuzme B) B OKTasJpe

Tect Ne CuHronusi u npocrbie GopmMbl

1. CuHroHHs —3TO

a) CXOJIHOYT'OJIBHOCTh 0) MOBTOPSIEMOCTH B) CHMMETPHUS
2. CKONBKO CHHTOHUHN CYIIECTBYET B KpUcTaiLorpadun ?

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

a) mpu3Ma 0) nmupamuia B) TETpa’Ip
4. Kakasg CHHTOHMSI BXOJUT B HU3ILIYIO KaTETOPUIO:

a) TeTparoHajJbHas 0) KkyOuueckas B) TPUKJIMHHAsS
5. B xakoli CHHTOHMH UMEETCS 0JIHa OCh CUMMETPHUU TpeThero nopska (Ls):

a) TPUTOHAJILHON 0) TeTparoHajIbHOMI B) pOMOHUYECKOM
6. Kpucranibl kakoli CHHTOHUH B IONIEPEYHUKE Jal0T KBaApaT:

a) TPUTOHAJILHOU 0) MOHOKJIMHHOU B) TE€TPAroHaJIbHOU



7. UTo 03HAYaeT B MEPEBOJIE C TPEUECKOT0 «MOHO»:
a) MHOT'O 0) oauH B) JIECSTh
8. KonmuecTBo mpocThIX GOpM B KOMOMHAIIMH ONPEAEISIETCS KOTUYECTBOM Pa3HOBUIHOCTEH !
a) pebep 0) rpaneit B) yTJIOB
9. OTkpbITOH NpOCTON (HOPMOI SIBIISIETCA:
a) mpu3Ma 0) TeTpasap B) KyO
10. 13 xakoro KoJIM4ecTBa rpaHed COCTOUT MOHOBIP:
a) U3 JIBYX MEPIECHANKYISPHBIX 0) U3 IBYX IEPECEKAIOIINXCS B) U3 OJIHOU
11. Kakasi CHHTOHUSI BXOJUT B BBICHIYIO KATETOPUIO:
a) reKcaroHajbHast 0) KyOuueckas B) TPUKJIMHHAsS
12. CxonpKo MpocThIX (popM B HU3ILEH KaTeropuu ?
a) 25 6)7 B) 15
13. Kakas poctast popMa 13 HU3IIEH KaTerOpun COXPAHSIETCS B CpeIHEN KaTeroOpuu ?
a) T3P 0) poMOUYecKHii TeTpadIp B) MOHOD/Ip
14. B xakoit mpocToii (hopMe Coep>KUTCs OOIbIIE BCEro rpaHeit ?
a) IEHTArOH-TPUOKTAIP 0) TumomeKa’ap B) TEKCOKTAdIP
15. B kako¥i CHHTOHHMH MPUCYTCTBYET TETpadap, 00pa30BaHHBIA YETHIPbMsI paBHOOEAPEHHBIMU
TPEYroJbHUKaMH ?
a) TeTparoHaJbHOU 0) pomOnyeckoi B) KyOHuecKou
16. K xako¥ii CHHTOHMHM OTHOCHUTCSI OKTadAp:
a) KyOnueckou 0) TPUTOHAILHOMN B) TETparoHaIbHOMN
Tect Ne Kpucramioxumus
1. B BepTUKaIbHOM HANPaBIEHUU MOHHBIC PAJNYCHI C YBEITUUCHUEM MTOPSIKOBOTO HOMEpa
JJIeMEHTa:!
a) He U3MECHSIOTCS 0) yMEHBIIAIOTCS B) YBEJIIMUUBAIOTCS
2. Mopenb nocioiHoro pocta 3a c4er AedekToB B KpucTayiax Obuia mpeagokKeHa:
a) Koccenem 0) Ctpanckum B) JleMMIIeiiHOM
3. I'padut u anmaz sBASIOTCS:
a) TIOJTUTUTIAMHA 0) momumMop(pHBIMH MOTUDUKAITASIMA B) U30MOP(PHBIMHU
4. Yro HazpIBaeTCA apameTpamu’?
a) OTPE3KH, OTCEKaeMble IPaHAMHU 0) yriel Mexy pedpamu B) BEPLLUMHBI
5. B xakoli CHHTOHMY CUMBOJIBI TPaHEH OyAyT YeThIpEX3HAUHbIC?
a) TeKcaroHaJbHOMI 0) kyOuueckoi B) TPUKJIUHHOMN

6. KTo BriepBbie BbICKa3aJ] HJICIO O TOM, CTO YacTIIbl BEIIECTBA CI0KEHBI U3 IIAPOB?



a) I'aron 6) ®enopos B) Kemutep
7. B xpucTamiax Kakoil CHHTOHUM €JMHUYHAs TPaHb OTCEKAET OTPE3KU a # b # C:
a) KyOndeckoi 0) TpUrOHaJIBHOMI B) TPUKJIMHHOM
8. Kakue Tumbl mycToT CyIIECTBYIOT:
a) OKTadIPUUYECKUE 0) kyOuueckue B) MOHOK/IMHHBIE
9. Pamuychl KaTHOHOB OJTHOTO M TOTO K€ DJIEMEHTA MPU YBEITUYCHUH BaJICHTHOCTH:
a) YBEJIMUUBAIOTCS 0) yMEHBILIAIOTCS B) HE U3MEHSIOTCS
10. Ilpu 3anmoaHeHU TPOCTPAHCTBA FEKCArOHAIbHBIMY MIPU3MaMH Kakas penieTka noxydaercs’?
a) TpaHelEHTPUPOBAHHAS 0) mpocTas (MpUMHUTHBHAs) B) MpU3MaTHYECKas
11. CkoapKo crmocoOOB YIIAaKOBKH YACTHI] B KPUCTAIUIE CyIIeCTByeT?  a) 2 0)3 B) 5
12. 3omopdu3m-3T0:
a) 3aMelleHue OJJHOTO MUHEpalla IPyTuM 0) 3aMeHa OJTHUX XUMHUYECKHX
3JIEMEHTOB JIPYTUMU B) U3MEHEHUE MEePUOIUYHOCTH YepeI0BaHUs CIOEB
13. TlepBUYHBIC STUTAKCUIECKHE CPACTAHUS BOSHUKAIOT B PE3yJIbTaTe:
a) 3aMelleHus 0) KpuCTAIIH3aluN B) pacrnajza TBEpAbIX pacCTBOPOB
14. Kakoit cumBOJ Oy/IeT UMETh €IMHUYHAS TPaHb, IIEpeceKaromias ToJIbKO OCh X7
a) (100) 6) (111) B) (010)
15 Kakue 1BOMHUKYN XapaKTEpHBI AJ1s KaccuTepura’?
a) KOJICHYaThIC 0) kapnbanckuii 0) IIMUHEIEBBIN
16. Kakyro ¢hopmy OyayT UMeTh KpUCTAILJIBI YIUIOMIEHHOTO 00JMKa?
a) MPU3MATHYECKYIO 0) OKTadIPBI B) TaOJIMTYATOTO
Tect «CamopoaHbIe 3/1eMeHThI B CyJIb(uIbD»
1. B Kako¥l CHHI'OHUHU KpUCTAJUIU3yeTcs cepa’?
a) TPUKJIMHHAS 0) rexcarosajgbHas
B) poMOHUeckas ) Kyouueckas
2. B kakux TUIaxX MECTOPOKIECHUN MOTYT OJTHOBPEMEHHO MPUCYTCTBOBATh 30JI0TO U TIATHHA?
a) poCChI 0) yIbTPOOCHOBHBIE IOPOIBI
B) CKapHBbI ') Tper3eHbI
3. [To xakuM TIpU3HAKAM MOKHO Pa3IuduTh MOJUOACHUT U rpadut?
a) 10 TBEpJOCTU 0) 1o ¢opme BbIIEICHUS
B) IO CHAfHOCTH T) 110 I[BETY U UepTe
4. KakaBa TBepaocTh chanepura’?
a) oxoJio 4 0) 6-7
B) 1-2 r) Oosee 5



5. K xakoMy KJ1acCcy CEpHHCTBIX COCTMHEHU OTHOCUTCS MuUHEpai ¢ hopmyion Agz;SbS;?
a) IpOCThIe CYIb(UIbI 0) cynbdocomau
B) CAMOPOJHBIE T) nepcyabpuabl
6. [To xakuM cBOMCTBaM MepCyIbPUILI OTIHYAIOTCS OT APYTHUX CEPHUCTHIX COSAMHEHUN?
a) Omecky 0) craitHocTH
B) OKpacke I') TBEPAOCTH
7. Kakoit munepan umeet popmyny CoAsS?
a) apCEHOMUPUT 0) MUpaprupuT
B) KOOAJIbTUH T') MUJUIEPUT
8. Kakoii MuHepan uMeeT B CBOEM coCcTaBe cepedpo?
a) apreHTuT 0) mupuT
B) OOpHHUT r) rpadut
9. Kakue nzomopdHsie mpuMecH XapakTepHbl 11 TCHHAHTUTA?
a) Maruui, KaJbIui 0) XpoMm, BaHaTuit
B) CypbMa, BUCMYT I') KPEMHUH, TUTaH
10. Kakoit T XUMHUYECKOU CBSI3U XapakTepeH st rpadura?
a) MeTajuTHYecKas 0) MoHHas
B) MOJIEKYJIIpHAs I') KOBaJIEHTHAs
11. Kakoit MmuHepan o0JiagaeT MAarHUTHBIMU CBOMCTBaMHU?
a) MUPPOTHH 0) Mapka3uT
B) apCEHOMUPUT r) rpadut
12. Kakoii 001MK KpUCTANIOB XapaKTePeH /JIsl aHTUMOHUTA?
a) U30METPHUYHBIN 0) TabnMUTYATHIH
B) YEHITy4aThIil ') YIJIMHEHHBII
13. Kakoit MuHEepaJl HUKOT/]a HE BCTPEUYaeTCs B KyOMUeCKHX KpucTallax?
a) TaJICHUT 0) mupur
B) MapKa3uT I) caM. MeJlb
14. TTo xakoMy TIpU3HaKy HanOoJIee JIETKO OTINYUTh TUPHUT OT TUPPOTHUHA?
a) 1o CaiHOCTH 0) 1Mo TBEpAOCTH
B) M0 XPYNKOCTU I') 10 KOBKOCTH
15. Kakoit MuHepain siBiseTcsl pyAoi Ha IUHK?
a) MTUPHUT 0) KHHOBAph
B) apCEHOMHUPUT r) chaeput

16. Ilo kakoMy NpU3HAKY NUPUT OTINYAETCA OT MapKa3urTa?



a) 0 TBEPAOCTH 0) 110 IJIOTHOCTH

B) 10 MAarHUTHOCTHU r) 1o opmMe KpHUcTaIioB
Tect «OKCHIBI M THAPOKCHABI»

1. B kakoii CHHTOHMM KPUCTAJIIU3YETCS KYIPUT?

a) TeTparoHaJibHas 0) TpUTOHAJIbHAS B) MOHOKJIMHHAS

r) Kyouueckas 1) poMOnYecKas
2. Kakue MuHEpaIbl UMEIOT COCTaB, COOTBETCTBYIOMUM hopmyie TiO,?

a) mepukIas3, OpycuT ') aHara3, OpyKuT, PyTHII

0) KaCCUTEPUT, MUPOTFOZUT 1) OpayHHT, TUACTIOP B) LITMTUHEIb, KBapI]
3. Kakoii Tun okpacku Hanbosiee XapakTepeH sl pyOuHa u carndupa?

a) UAMOXpOMaTudecKas I') aJNIOXpPOMATUYECKAs

0) TiceBIOXpoMaTHYECKast 1) T0OEXaIoCTh B) BHEPrOXpOMATUYECKAs
4. Kakue TUIIBI MECTOPOXKAECHNHN (M3 yKa3aHHBIX) XapaKTEPHBI ISl IUPOJIIO3UTA?

a) TPaHUTHI I') KOJUIOMTHO-XUMHYECKUE OCAJIKU

0) POTOBUKH U CKapHBI 1) TUAPOXUMHYECKHUE OCATIKU

B) HE()EIIMHOBBIE CUEHUTHI
5. 1o xakuM pHU3HAKaM MOYKHO Pa3jINuUTh PYTHII U KaCCUTEPUT?

a) 10 TWIOTHOCTH 0) 10 TPO3PAYHOCTH

B) 10 LIBETY YEPTHI T) 1o OJIECKy 1) IO OKpackKe
6. Kakue nzomopdHbIe IpUMECH CBOMCTBEHHBI HIIBMEHUTY?

a) Cu, Zn, P 6) W, Mo 8) U, Th r) Mg, Mn, Fe** 1) Ba, Ca
7. Kakoil MUHEpaJl Ha3bIBalOT araTom?

a) 30HAIbHO-OKPAIIEHHBIN XaJleA0H T') JKEThIA KBapI]

0) 3eJeHBbIi XalIe10H 1) pa3HOBUIHOCTH XpU300epHiLIa



B) JIbIMYATBIN KBapIL
8. Kakue Tumbl MecToposkIeHni Hanbosiee XapaKTepHBI 11 XPOMIIITHIMHETUI0B ?
a) TPaHUTHI, TPAHOAUOPUTHI I') KpUCTAJTTNYECKHE CIaHIIbI
0) yIbTpaOCHOBHBIE TOPO/IbI 1) KOJUIOUAHO-XUMHUYECKUE OCATKU
B) ME30TE€pPMAJIbHBIC JKUJIbI
9. CocraB kakoro MuHepaina orodpaxaercsa Gopmynoir Mn(OH),?
a) MIMHUHEIb 0) mcuwiomenan B) Opycur
) IUPOJIIO3UT 1) MAaTHETUT
10. Kakas popmyna xapakTepu3yeT KOHCTUTYIHIO réTuTa’?
a) FeOOH 6) HF602 B) F6203
r) FeFe,0O4 ) FeO
11. Kakue Tunpl MECTOPOKICHUH U3 IEPEUUCICHHBIX XapaKTEPHbI 1711 MarHeTuTa?
a) Tpei3eHbl ') CKapHbI
0) MEe30TepMaJIbHBIC KB ) 30HBI OKMCIICHUS
B) TUIPOXUMHUYECKUE OCAKU
12. Kakoii u3 nepeurcieHHbIX MUHEPAJIOB SIBJIAETCS CUIIBHO PAIUOAKTUBHBIM?
a) pyTHII 0) KacCUTEpUT B) SUIMHUT
T) IUPOXJIOP 1) XPU300epHILT
13. B kakux THIaX MECTOPOXKICHHUH (M3 YKa3aHHBIX) 00pa3ytoTcsi OOKCUTHI?
a) KOPBI BEIBETPUBAHHUS ') BTOPUYHBIC KBAPIIUTHI
0) CKapHBI 1) KWJIbI QJIITUICKOTO TUIIA
B) ME30TEPMAJIbHBIE JKUJIbI

14. Kakyto tBepaocts ( mo Moocy) UMEIOT aiiOMOILITUHETUIbI?



a)2-3 0) okojio 4 B) 6,0 -6,5 I') OKOJIO 5 m)7,5-8,0
15. B xkako¥i CHHTOHMH KPUCTAJITU3YETCS TeMaTHT?

a) Kyondeckas 0) TeTparoHajbHas B) TPUTOHAIbHAS

') pomOuIecKas JT) MOHOKJIMHHAS
16. [To kakuM IpU3HAKaM JIET4€ BCETO OTINYUTH XPOMIIITUHETN OT TeMaTuTa?

a) O0JIMK KPUCTAJIIIOB T') IIBET YEPThI

0) THII MECTOPOXKICHHIA 1) CTETIeHb U XapakTep Oyiecka B) OKpacka

Tect «OcTpOBHBIE U KAPKACHBIE CHIUKATHI»

1. K kakoMy CTpyKTypHOMY THITy CHJIMKAaTOB OTHOCUTCSI MHUHEpal
C aHMOHHBIM pagukaioMm [Sig01s]?
a) KOJIBILICBEIC CHIIMKATEI 0) CIIOMCTBIE CUITUKATEI
B) LIETIOYCYHBIC CUJIMKATHI T') JICHTOYHBIC
2. B xoe kakux MpoieccoB BO3HUKAIOT NEPTUTHI B KAJIMEBO-HATPUEBBIX MOJIEBBIX HIMaTax?
a) MOJUCUHTETUYECKUE TBOMHUKHI B) N30MOpGHOE 3aMeIIeHUE
0) pacmajg TBEepJOTo pacTBOpa  T') SBTEKTHYECKAs KPUCTALTU3AIMS JBYX TOJEBBIX IIMATOB
3. B xakoii CHHTOHUM KPUCTAIIIU3YETCSI MUKPOKIIUH?
a) TPUTOHAJIbHASA 0) TPUKIMHHAS
B) poMOuueckas I') MOHOKJINHHAS
4. Tlo kakuM Tpu3HAKaM He()ETUH OTIMYAETCS OT MUKPOKJIMHA?
a) TBEPJIOCTh 0) ycioBusi 00pa3oBaHUs
B) TUI OKPacCKH MUHEpasa ') CHallHOCTh
5. Kakas MuHepanbHasl accolMalys XapakTepHa JiIs Jla3ypura?
a) HedelnH, MUKPOKIIUH 0) KaJIbIUT

B) CAaHHIUH I') KAHKPUHUT



6. Kakoit Tum oKpacku XapakTepeH I MUHEPaJIOB IPYIIIBI CoaauTa’?
a) UIUOXpOMaTHYECKast B) aJUI0OXpOMaTHYECKas
0) crepeoxpomMaTHIECKast ') IICEBIOXpOMATHUYECKas
7. Kako# TUIT OKpAaCKU XapaKTepeH AJIsl [ICOJITUTOB?
a) UAMOXpOMaTHYECKast B) aJJIOXPOMATHYECKAsI
0) crepeoxpomMaTHIECKast I) IICEBIOXpOMaTHYECKas
8. B kaKoii CHHFOHUU KpUCTAILIIH3yeTCst Oepui?
a) pomOuyecKon 0) TpUroHaNBEHOU
B) TPUKJIMHHON I') TeKCaroHaJlbHON
9. Kakue 3 oCTpOBHBIX CHJIMKATOB YACTO BCTPEUYAIOTCS B KOHTAKTOBO-MOP()UUYECKHUX MOpoaax?
a) onuBHH, HopcTepuT 0) ANUAOT, aHJIPATUT
B) IMCTCH, CUIIMMAHUT ') LUPKOH, aTbMaHINH

10. Kakoit MuHepasl BCTpedaeTcsl B BUJIC TPU3MATHUYECKUX KOHBEPTOOOPA3HBIX U TAOJIUTYATHIX

KPUCTAJIJIOB C OCTPOYTOJIbHBIM CEUEHUEM ?

a) Tomas 0) chen B) JUCTEH T) acTpoULIUT
11. B xakux nmopoaax BCTPEHAECTCs aHIATY3UT?

a) MICJI0YHBIC ITETMATHTHI 0) rpeiizeHsl

B) BTOPUYHbBIE KBAPIUTHI T') SIUTEPMaJIbHBIE Kb
12. Kakoil u3 MUHEpaIOB UMEET HAMITYUIIYIO CITAHOCTh?

a) Tomas 0) opTHT B) MMUPOII T') IIUPKOH
13. BMecTte ¢ KakuMHi MUHEpajJaMy BCTPEYAETCS TUCTEH?

a) OJIMBMH, TUPOII B) HedelnH, MUKPOKIIUH

0) rpoccymsp, aHAPAINT, STUAOT I') KBapll, aH1aTy3UT

14.KakoBa mioTHOCTH Tonasa?



a) oKoJIO 3,5 0)2,4-2,8 B) Ooiee 4-5 ') OKOJIO 7-8
15. Kak opueHTHpOBaHA CIIAHHOCTH y IUCTEeHa?

a) mo pomMOoOdIApPY 0) Mo TpéM MUHAKOUAAM

B) no nuHakouy (010) T) 1Mo KyOy

16. B xakux mopogax oOpa3yercs SBAHAINT?
a) B HE()eTMHOBBIX CHCHUTAX 0) B TpaHUTHBIX MIETMATHTAX

B) B rab0po I') B HOpPMaJbHBIX CUEHUTAX

IlepeyeHb KOHTPOJIBHBIX 3a1AHUM
K BbINOJIHeHNIO «[IP-2. KonTpoabHasi padota»

[penonaBarenb, HA OCHOBAHMM aHAIM3a (POHAOB KOHTPOJIBHBIX 00pa3LiOB MUHEPAJIOB
(aynuropust ES03) BbImaeT MaTepuaibl TSl BBITOIHEHHST pabOThI IO CIIEAYIOIIEH TeMAaTHKE:

Bbaok 1. Kpucrannorpagus

Kontposabhasi paGora 1. MeTonsl NpOEKTHUPOBAHMS KPUCTAIIOB. 3aaHUE:
[TocTpouts Ha cTepeorpadMuecKuX MPOSKLMIX HAIPaBIEHUs, 3aIaHHOTO CepuyecKUMHU
KOOPJIMHATAMHU U U3MEPUTD YTIIbI MEXK1Y STUMH HAMPABICHUSIMH.

Kontposbhasi paGora 2. OnpesnesneHue 3JIEMEHTOB CUMMETPUH KPUCTAILIOB.
3amanme: Ha momensx mpocThix (opM HAWTH 3JIEMEHTHI CUMMETPHHU; COCTABHUTH
dbopMyny CHMMETPUM KPUCTAUIa; OMNPEACIUTh CHHTOHHMIO KaXIOW MOJIENH;
MOCTPOUTD CTEPEOTPAPUUECKYIO MPOCKIIHIO.

Kontpoashas padora 3. 3aganue: Onpenenuth Npoctbie GOPMbI KPUCTAIIIIOB U
KOMOMHAITUHU TTPOCTHIX (HOPM.

Kontponibnass paGora 4. llenbr  paboThl:  HAYYUThCS  ONUCHIBATh
KpucTamiorpaguueckiue MoJIeJu U CTPOUTh YIPOIIEHHbIE TPOEKIIUH.

3agaHue: ONpeaeauTh 3JIEMEHThl CHMMETPUH, YUCIIO €IMHUYHBIX HANpPaBICHUN
U WX PACTOJIOKEHHE, COCTABUTH (POPMYITY 3JIEMEHTOB CHUMMETPHUU, OMPEIACITHUTH
KaTeTOPUI0, CHHTOHHUIO ¥ BUJI CHMMETPHUH, ONPEACIUTD TPOCTYIO (HOPMY, ITOCTPOUTH
CTEpeorpapuuecKyr0 ¥ THOMOCTEpeorpapuyecKyto MPOEKIMH, ONPEIETUTh CUMBOJIBI
rpaHeit u peoep.

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

2. Tpu eIMHWYHBIX HANpaBJCHHS: OJHO MapaJlieabHO Lo, Apyrue aBa NMEepHEeHANKYISPHBI ABYM

IIJIOCKOCTAM CUMMCTPHHU.

3. PomOuueckasi CHHTOHUS, HU3IIIasi KATETOPUS, TUIAHAIBHBIN BUL.



4. Ilarp mpocThIX GOopM: a) MOHOIIP OTKPHITasi, 0) MUAAP OTKPHITAs, B) MUHAKOW] OTKPHITas, T)

npu3Ma poMOuYecKast OTKpbITas, /1) MUpaMuIa pOMOMUECKasi OTKPBITAsL.

(h I/r\ (hk £)
J/\ :\\

N

(100)

5.

r B r

0ol
6.0=P=7=90°ay#By #co; a: 1: c.

8. a) MOHODIp {001_ }, 6) mumoap {Okl}, B) muuakoun {100}, r) pomOuueckas nmpusma {hkO}, m)

pombOuueckas mupamuaa {hkl}.

Buiok 2. Munepasnorus

Konrpoasnasi padora 1. OnpesnenieHne THaArHOCTUYECKUX CBOMCTB MUHEPAJIOB.
3amanne: MPOBECTH OMPEEICHNE TUarHOCTHYECKUX CBOWCTB MHHEpaJoB (3-5 o0p.),

BBIJITAHHBIX TIPETIO/IaBaTeIIEM;
Konrponsnas padora 2. 3amanume: Omnpemenmuts MuHepabl (5-7 o0p.) KiaccoB

CaMOPO/THBIE AJIEMEHTBI U CYTb(UIBI C PUBEICHUEM HX TIOIHOM XapaKTEPUCTHKH.
Kontpoabhasi padora 3. 3amganue: OnpenenuTh MUHEpabl KIacCOB OKCHJIBI,

TUIPOKCHUJIBI U TaIONIBI (6-8 00p.) ¢ pUBEIeHUEM X TIOJTHOM XapaKTePUCTUKH.
Kontpoashas padora 4. 3aganue: Onpenennts MUHEPAIbl MOJKIACCA OCTPOBHBIX U

KapKaCHBIX CHJIUKATOB (5-7 00p.) C MPUBEICHNEM KX TIOJTHOM XapaKTePUCTHKH.
Kontpoashas padora S. 3aganue: Onpenenuts MUHEPAbl MOJKIIACCA IEMOYEUHBIX,

JICHTOYHBIX U CJIOMCTHIX CHJIMKATOB (5-7 00p.) C MPUBEICHNEM X TIOJTHOM XapaKTePUCTHKH.



Kontpoabhas paGora 6. 3anganue: Onpeaenuth MUHEpATbl Kacca KHCIOPOIHBIX

cosett (7-8 00p.) ¢ IPUBEICHUEM X TTOJTHOM XapaKTEPUCTHUKH.
Kontpoanhas padora 7. 3ananue: OnpeaeauTh FTeHeTUYECKUE YCIIOBUS 00pa30BaHus

MHUHEPAJIOB B 0Opasiiax (3 00p.), BbIAAHHBIX MPETIOIaBATEIIEM.

TunoBasi cxema BbIIOJTHEHUSI KOHTPOJIbHOM padoTsl Ne 1
BrinosnusieTcs myTem 3anoyiHeHus: TaOIuIlbI

Ne | Haumen | Mopdo | Lier | Uepra | breck | [Ipo3 | Cmaitno | U3znom Va.Bec | Teepmo | Ilpumeu
OBAaHHUC JIoTuA padyHo CTb CTb aHue
W | vunepa CTh
o ja
1.
TunoBasi cxema BbIOJTHEHUSI KOHTPOJIBHBIX padoT Ne 2-6
Makpockonnyeckoe onMcaHue MUHepaJia
BrImonHsIeTCS TTyTeM 3amoTHEHUS TaOIHIIbI
No i/ ®Du3nyYeCcKne CBOKMCTBA Munepai 1 Munepain 2 Munepain 3
1 OO0k KpHcTaia
2 XapakTep arperaton
3 [{BeT MuHepana
4 [{BeT uepThl MUHEpANIA
5 [To6exanocTh, npusanus
6 bieck
7 IIpo3payHocTh

Taoauna 4 — OxkoHyanue

8 H3nom

9 CnaitHoCTb

10 TBepaocTh

11 MarauTHOCTb

12 VY nenbHbIN BeC (B ClIydasx,
eciu o0paselr mpeACcTaBiIeH
OJIHUM MHUHEPAIIOM)

13 Peaknus ¢ kuciortoit

14 IIpoune cBoricTBa

15 Conepxanmne, %

15 Pa3mep kpucrannos

Ha3Banue MuHepana

Tunosasi cxema BbINOJHEHUS] KOHTPOJIbHBIX padoT Ne 7

1. Onpenenutb MUHEPATILHBIN COCTaB 00pPa3IOB;



2. BiaenuTs XapakTepHble MUHEPAJIbHBIE ACCOLIMALINH;
3. CnenaTh BbIBOJ 00 YCIOBHSX 00pa30BaHKs MUHEPAJIOB.






