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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LenstMu OCBOGHMS NUCUUIUIMHBI SBJsETCsl popMupoBaHue y oOyuatomuxcs onpenenennoro OOII

(n.5.5 O6meit xapakrtepuctukn OOIl) cocTtaBa KOMIIETEHIMH i TMOJATOTOBKH K
podecCuOHAbHOM e TEIbHOCTH.
K CocrapJjsomme pe3yibTATOB 00y4eHUs
- HaumeHoBaHue KOMIIETEHIHH
KOMIIETCHIIHH HaunmeHoBanue
Koxn

I'oroBHOCTB OIIK(Y) | Bnageer HaBbIKamMu J1aOOpaTOPHOTO HCCIICAOBAHNUS
WCIOJIb30BaTh 3HAHUSA O -2.B4 | MuHepanbHOIO COCTaBa OCaJOYHBIX TOPHBIX MOPOJ
COBpPEMEHHOU YMeer ycTaHaBIMBaTh B3AUMOCBSI3b MEXIY
(usnyeckoii kapTuHe OIIK(Y) | mpOMCXO0KICHHEM U MUHEPAIBHBIM COCTaABOM

OIIK (¥)- MHpa, IPOCTPAHCTBEHHO- -2.Y4 | rOpHBIX IIOPOJI; XapaKTEPU30BaTh OCHOBHBIE TIOHATHS

2 BPEMEHHBIX reOMETPUUYECKON U CTPYKTYPHOH Kpuctaiorpaguu
3aKOHOMEPHOCTSIX,
3HaeT 0 XxapaKkTepe reoJI0rn4ecKuX MPOIECcCoB,
CTPOEHUM BELIECTBA I
— OIIK(Y) | oOpa3yroumx 1 BUIOU3MEHSIONINX TOPHBIE MTOPOIBL;
-2.34 0 KJIacCU(UKAIMU ¥ TeHE3UCE TOPHBIX MOPOJI 1
OKPYKAIOIEro MUpa u
. MUHEPAJIOB

SIBJICHUH IPUPOJIBI

2. [Inanupyemble pe3ybTaThbl 00y4eHHS M0 TUCHUILINHBI (MO1YJII0)
[Tocye ycrienHoro OCBOCHUS IUCIUILIMHBI OyIyT c(hOPMHUPOBAHBI PE3yIbTATHI 00YUEHUS:

Il1aHupyeMble pe3y/IbTaThl 00y4eHHs 10 JMCHUILIHHE Kommnerenuus
Kon HaunmenoBanue
[IpuMeHsTh TEOpEeTUYECKUE 3HAHUS B 00JIACTH MUHEPATIOTHH U
PJI-1 KpUcTautorpaduu mpu U3y4eHUH U pa3padOTKe TEXHOIOTHYECKIX OIIK (Y)-
MIPOLIECCOB MOTYYESHHS] MATEPHAIIOB M U3ACTUI U3 KEPAMUKH, BSDKYIIUX, 2
CTEKJIa, CUTAJIJIOB U KOMIIO3UTOB HAa UX OCHOBE
) [IpuMeHsITh SKCIepUMEHTANIbHBIE ONTHYECKHE METO/IbI IA00PaTOPHOTO OIIK (Y)-
MCCJIEIOBaHNsI MUHEPAJIIbHOTI'O COCTAaBa 0CAI0OUHBIX TOPHBIX MOPOJ] 2
3. CTpPyKTYpa H coiepKaHue TUCHHIIHHBI
OcHOBHBIE BU/IbI YUeOHOH J1esITeJIbHOCTH
Dopmupyemblii
pe3yJbTaT . O0bem
Pasjenbl JUCHUILINHBI T Bujbl y4e0HOii 1eATeIbHOCTH T
JAUCHUIIINHE
p 1 Jlexum 6
aznea 1.

. [TpakTuyeckue 3aHATHS 4
I'ene3uc ropHeIx IOpPoJ U PI-1, PI-2 JaGopaTopHbie saHATHA 4
MUHEPAJIOB

P CamocrosTenbHas pabora 10
p 9 Jlexuun 2
azzeJ 2.

A . [IpakTHyeckue 3aHATHS 4
Crtpoenue, CBOICTBA, PJI-1, P1-2 a6 4
KJ1accuuKanusi MUHEPAJIOB ADOPATOPHBIC SANATHIA

CamocTosiTenpHas paboTa 20
p 3 Jlexun 4
azzgen 3.

A [IpakTHyeckue 3aHATHS 4
XapaKkTepucTuKa, ornrucaHue PA-1, PO-2
MHHEDAIIOB JlaboparopHble 3aHATHS 4

P CamocTosiTenpHas paboTa 20
Jlexun 4

Paznen 4. PII-1, PII-2 [IpakTrueckue 3aHaTHs 4
OcHoBBI KpUCTaILTOTpad UM ’ JlaGopaTopHbie 3aHITHS 4
CamocrosTenbHas pabora 10




Coneprkanue pa3iesoB JUCIUTUINHBL:

Paznea 1. ['ene3uc ropHbx Nopoja 1 MUHEPAJIOB

Crpoenne 3emsn. Xapakrepuctuka Heap. I'eomormueckue mponeccel. OOpa3oBaHue
MarMaTU4YeCKUX TOpHBIX IOpoA. Marmaruueckue TrOpHbIE IOpOJbl. OK30T€HHBIE IPOLIECCHI.
OcagouHble TOpHBIE HOPOJBI: TE€HE3UC, CTPOEHUE, MHUHEpalbHbli cocraB. IIpoueccsl
metamoppuszma. Meramopduueckue nopoasl. OcoOEHHOCTH TeHe3nca, CTPYKTYpPhl U TEKCTYpHI
METaMOp(PUYECKUX MOPOLI.

Tembl JTeKIMi:
1. Crpoenne 3emnu. Xapakrepuctuka Henp. ['eosormueckue mporeccbl. Marmatudeckue
TOpPHBIE TIOPOJIBI.
2. Ocamo4Hble TOPHBIE TOPOJIBL: TEHE3UC, CTPOSHUE, MUHEPAILHBINA COCTAB.
3. Meramoppudeckne mopoabl. OcoOEHHOCTHM TEHEe3Hca, CTPYKTYpbl U TEKCTYpHI
METaMOP(HUUYECKUX TTOPOI.
TeMbl NpAKTHYECKUX 3AHATHIA:
1. Cummerpus kpuctajuioB. DneMeHTbl cummerpuu. Kiaccel cummerpun. OrnpeneneHue
(bopMysbI CHMMETPUH.
2. TeopeMsbl 0 cOYE€TaHUH IIEMEHTOB CUMMETpUH. [IoHSITHE CHHTOHUM
Ha3Banus 1adbopaTopHbIX padoT:
1. VerpoiicTBO MOJNSAPU3aLMOHHOIO MHKPOCKOIA, IOATOTOBKAa MHUKpPOCKONa K padore:
OCHOBHBIE ITOBEPKH MUKPOCKOIIA.
2. HccrnepoBanme MUHEpPAIOB IPU OJHOM HHUKOJIE, OMHCAHUE, TUATHOCTHKA, ONpE/ICIICHHE
OTHOCHTEJIBHOTO MTOKA3aTesl IPEeJIOMIICHHUS.

Paznen 2. Ctpoenue, cBOICTBa, KITacCUPHUKAIIS MUHEPAIOB

[lonsatne o wmuHepamax. MuHepanpHbIM HMHAMBUA. XHMHWYECKHUH COCTaB, CTPOCHHUE W
¢usnyeckue cBoilcTBa MMHepanoB. Mopdosorus kpuctayuioB M arperaroB. Cucremaruka
MHHEPAJIOB MO KJIACCAM.

TeMbl JeKINA:

1. MunepanbHbli WHAMBUA. XHMHUYECKUH COCTaB, CTPOECHHE U (PU3MYECKHE CBOWCTBA

MHHCPAJIOB.

Tembl NIpaKTHYECKUX 3aHATHI:

1. Ilpocteie hopmbl U kKoMOMHauMU. Beraenenue npoctsix ¢opM B kpucramie. OTKpBITIE U
3aKphIThIe IpocThie hopMbl. Kinaccudukarus npocteix GopM Mo BUAUM CUMMETPUU

2. 3aKOH palMOHAIBFHBIX OTHOIIEHUH. Y CTaHOBKA KpUCTAJUIa. BhieneHe eAMHNYHON rpaHu

Ha3panus s1adopaTropHbIx pador:

1. V3yuenue  MHUHEpajoB TMpU  CKPEIIEHHbIX  HUKOIAX.  OmpeneneHue  mopsjika
UHTEp(PEPEHIIMOHHON  OKpackd, ONpeAelieHHs IoKa3aTels MpeIOMIIEHHs C  [TOMOIIBIO
KoMIieHcaTopa. neHTudukanus MUHEpaaoB B IUTH)E.

2. V3yyeHue MHHEpPAJOB NpPH CKPELIEHHbIX HUKOIAX. OmnpeneneHue 3HaKa YJIMHEHMS, yria
noracanusi MuHepania. Unentudukanus MuHepaioB B nunde.

Pazgen 3. XapakrepucTuka, onucaHie MUHEpaIoB

Kitace cunukaroB. OCHOBHBIE T'PYIIIBI CHJIMKATOB. ['pynma oCTpOBHBIX CHUIMKATOB. I'pynma
KOJIBIIEBBIX CHJIMKATOB. ['pynma 1enodyeyHblX CUIMKATOB. ['pynna JEHTOUHBIX CHJIMKATOB. ['pynna
JUCTOBBIX cHIMKaTOB. ['pymnma kapkacHbeix cuirkatoB. Kiace kapoonarto. Kiacc okcunon. Kiace
cynbdaroB. Knacc ramounos. Knace ¢pocharos. CamopoiHbIE 27IEMEHTHI

Tembl JeKkumii:

1. Camopoanbie snementsl. Kitacc okcumoB. Kmacc cymbdaros. Knacc ramompos. Kiace
docdaros. Kiacc kapOboHATOB.
2. Kunacc cunukatoB. XapakTepUCTHKAa OCHOBHBIX I'PYII CUIIMKATOB.



TeMbl NpakTUYeCKUX 3aHATHIA:
1. OmnpeneneHne MUHEPAIOTMUYECKOTO M XUMHUYECKOTO COCTaBa OCal0YHOM TIOPOIbI
2. OmnpeneneHre MUHEPAIOTHYECKOI0 M XUMHUYECKOTO COCTaBa 0CaJ04YHON OPO/Ib.
Ha3panus 1abopaTopHbIx padoT:

1. KonnuecTBeHHO-MUHEPAIOTHYECKUNA aHAIIU3.

2. MakpocKkonu4eckoe onucanue (Gu3nIecKux CBOWCTB MUHEPAJIOB.

Pa3nen 4. OcHOBBI KpucTauiorpaduu

[Tonsatue o xpucrayie. Kpucramimueckas pemérka U e€ aneMeHThl. OCHOBHBIE CBOICTBa
kpuctaiioB. CuMMeTpus KpHCTAUIOB. OieMeHThl cuMMeTpur. KomOuHanuu 31eMEeHTOB
CUMMETpUH, KJacchl, cuUHroHuu. @Popma wuaeanpHblX KpucramwioB. llonspuszanus csera.
Nurepdepennus creta. OnTudeckne MHIUKATPHUCHI.

TeMbl JeKUMi:

1. TlonsTtue o kpucramie. OCHOBHbIC CBOHCTBA KPUCTAJIIIOB.
2. OmnTrueckue cBoiicTBa kKpuctamioB. MaTepdepenius ceeta. ONTHUECKUE HHUKATPHUCHI.

TeMbl NPaKTHYECKHUX 3AHATHI:

1. OcobenHocTr moadOpa KIACCHPHUITUPYIONIETO 000PYI0BAHS
2. 3HaKOMCTBO C Pa3IUYHBIMU KOHCTPYKUHUSAMHU KJIaCCU(PUKATOPOB MO TEXHUUECKUM YepTexKam
(uTeHHEe KOHCTPYKTOPCKOM TOKYMEHTAI1N)
3. Mecro knaccupunupyromero o0opya0BaHus B TEXHOJIOTMYECKOM TMHUH.
Ha3zBanus ja6opaTopHbIX padoT:
1. Makpockonuieckoe onucanue Gpu3nIecKux CBOWCTB MUHEPAJIOB.
2. VnenTtudukanus MUHEPAIOB U3 KOJUIEKIIUH 110 UX (PU3MUECKUM U OTITUYECKUM CBOHCTBAM.

5. Opranusanusi caMoCTOAITEIbHON PadoThI CTYICHTOB

CamocrosiTenbHas paboTa CTyJI€HTOB IPU U3YYEHUH JUCLMILIMHBL (MOIYJIs) IPEeayCcMOTpEHa
B CJIEAYIOUIMX BUAAX U pOpMax:

— PabGoTta ¢ JEKIMOHHBIM MaTepHaioM, IMOMCK M 0030p JHUTEpaTypbl M 3JIEKTPOHHBIX
HCTOYHUKOB MH(OpMaIUu 10 mpobdiieMe Kypcea;

— Pabota B 251eKTpOHHOM Kypce (U3yueHHe TEOPETUYECKOI0 MaTepHaa, BbIIIOJIHEHHE
WHIUBUAYAJIbHBIX 3a/1aHUN 1 KOHTPOJIUPYIOIIMX MEPONPUITUHN U JIp.);

— H3yuenue TeM, BRIHECEHHBIX HA CAMOCTOATEIbHYIO IPOPAOOTKY;

— [Ilouck, ananus, CTpyKTypupOBaHUE U MPE3EHTALUS HHPOpMAIUY;

— DBroinonHenune gomamHUX — 3aJaHuM, pacyeTHO-rpapUueckux paboT U JIOMAIHUX
KOHTPOJIbHBIX PaloT;

— TloaroroBka k 1abopaTopHbIM paboTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM;

— IloaroroBka K OLIEHUBAIOLIMM MEPONIPUATHUSM.

6. YueOHO-MeTOAMUECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITHHBI

6.1. YuedHo-MeTOIMYECKOE 0DecTieueHne

1. CenenbHukoBa, Mapuss bopucoBHa. MuHepanoruss u mneTporpadus CHIMKATHBIX U
OKCHJHBIX MaTepHaioB: yueOHoe mocobue [DnektpoHHbiit pecypc] / M. b. CenenpHukoBa,
H. A. Muruna, B. W. Bepemarun; Hamuonanbnblii uccneaoBatelbckuil TomcKuii
nonurexunueckuit yausepcuret (TIIY). — Tomck: U3a-Bo TITY, 2013. — 167 c. — Cxema
nocryma: http://www.lib.tpu.ru/fulltext2/m/2014/m282.pdf (nata oOpamenus: 12.03.2020).
— PexumM nocryna: u3 koprnoparuBHoit cetn TIIY.

2. Amnanbena, Jlionmuna ['ennaapeBHa. Munepanorus. Knace cunukatoB : yueOHoe mocobue
[OnexTponnsiii pecype] / JI. I'. AnanweBa; HanmonanpHbI uccnenoBarenbckuii ToMckuit
nonurexanueckuit yauBepcuret (TITY). — 1 xommerotepHsiit daitn (pdf; 3.9 MB). —



http://www.lib.tpu.ru/fulltext2/m/2014/m282.pdf

4.

Tomck: Uzn-Bo TIIY, 2011. — 3arnaBue ¢ TUTYJBHOTO 3KpaHa. — ODJIEKTPOHHAs BEPCHUS
nedyaTHoW myonukamuu. — Joctyn u3 kopropatuBHoi cetu TIIY. — Cucremnsie
TpeOOBaHUS: Adobe Reader. Cxema JOCTYyTIA:
http://www.lib.tpu.ru/fulltext2/m/2012/m219.pdf (mata obpamienus: 12.03.2020). — Pexum
JocTyna: u3 koprnopatuBHoit cetu TITY.

Kokmapos, H. 1. Jlekuun no munepanorun / H. U. KokmapoB. — Cankr-IlerepOypr :
Jlanw, 2014. — 221 c¢. — ISBN 978-5-507-40970-9. — Tekcr : anextpoHHslii / Jlanp :
ANIEKTPOHHO-OMOMMoTeynas cuctema. — URL: https://e.lanbook.com/book/52814  (nara
obpamenus: 25.03.2020). — Pesxxum goctyna: Ajis aBTOP. MOJIb30BaTEIICH.

Hogocenos, K. JI. OcHOBBI TeOMeTpUYECKON Kpuctamiorpadguu : yaeoHoe nocoome / K. JI.
HoBocenoB. — Tomck : TIIY, 2015. — 73 c¢.— Tekcr: anekTpoHHslii / Jlanb :
ANIEKTpOHHO-OnOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/82844 (nara
obpamienus: 25.03.2020). — Pexxum goctymna: 1uis aBTOPH3. MOJIb30BaTECH.

JonosHuTe/bLHAS JJUTEpPAaTypa

1.

Kosnosa, A. I1. Mup kpucramio : meroguueckue ykaszanus / A. I1. KoznoBa. — Mocksa :
MUCHUC, 2020. — 29 c.— Tekcr : snekTpoHHBIH // JlaHb : 37ME€KTpOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/147908 (mata oGpamienus: 25.3.2020). —
Pexxum noctyna: 1y aBTOpHU3. 1OJIb30BaTeNei.

berextun A.I'. Kypc Munepanoruu: yuebnoe nmocobue / mox nayd. pen. b.M. [Muporosa u
B.b. lllkypckoro.— 2-e uznanue, uctp. u gomn.— M.: K/IV, 2010. — 736 c.

Eropos-Tucmenko FO.K. Kpucraminorpadus u kpuctammoxumus. — M.: U3a-so K'Y, 2005.
-592¢

Job6poBonbckuii B.B. 'eomorusi. Munepanorus, [TuHaMu4decKas TeoJIoTHsi, MeTporpadus:
yuebHuk. — MockBa: Bianoc, 2008.- 320 c.

bynax A.I'. Munepainorus: yueoHuk. — MockBa: Axkanemus, 2011.- 280 c.

6.2. UudopMalinoHHOE M IPOrpaMMHoe o0ecreyeHne

1. Mineralogy Database. http://webmineral.com/
2. Mineralienatlas. Fossilienatlas https://www.mineralienatlas.de/
3. MOOK «Mudsi u peanbHOCTh KamHs». https://www.lektorium.tv/minerals

JInieH3noHHOe IIporpaMMHOC obOecrieueHue (B COOTBETCTBHH C HepequM JIMICH3UOHHOTO

nporpamMmHuoro ooecnevyenus TITY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings; Design
Science MathType 6.9 Lite; Google Chrome; Microsoft Office 2016 Standard Russian Academic;
Mozilla Firefox ESR; Tracker Software PDF-XChange Viewer; WinDjView; Zoom Zoom.

7. OcoOble TPeOOBAHNS K MATEPUAIbHO-TEXHUYECKOMY 00eceYeHUI0 IU CHUTIIHHbI

B ydeOHOM mpolecce HCMOIB3YyeTCsl cienyromee jgadopaTopHoe OO0OpyAOBaHHE IS

IMPAKTUYCCKUX U J'Ia60paT0pHBIX 3aHATHH:

Ne

HaumeHoBaHHe cHenAIBHBIX
HaumeHoBaHue 000py1oBaHus

MOMeIeHHI
1. | Ayauropus Ass IpOBEACHUS Koncranra Y-1A-ymap-Tect - 1 mt.;
y9e0HBIX 3aHATHH BCEX THUIIOB, KommnekT yuebHoit Mmebenu Ha 25 nmocanounsix Mecr; [lkad
KypCOBOT'O IPOEKTHPOBAHNA, 0011e1adopaTopHbIif - 2 WT.;
KOHCYJIbTAIUM, TEKYILIETO Komnerorep - 1 wt.; IIpoextop - 1 mi.
KOHTPOJIS ¥ TIPOMEXYTOYHOM
aTTecTalluu

634034, ToMckast 00J1aCTh, T.
Tomck, JlennHa mpocnexT, 1.
43a, 117



http://www.lib.tpu.ru/fulltext2/m/2012/m219.pdf
https://e.lanbook.com/book/52814
https://e.lanbook.com/book/82844
https://e.lanbook.com/book/147908
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Hauraenoe amie CIIEITHAIE HELX
Na N Hawmmeropamie o6opyooeamsa
IIOMELL, eHFE

2. | AymaTopHA qnA IIp 0BeACHIA Ipubop HTII-MI 4"100" - 1 wr.; Kamepa nporap ounHas
yueDHDbIX 3aHATHIH Beex THIIOB, | yHuBepeanbad KYII-1 - 1 wr.; Ocipinorpad TDS - 1 1ot
KYPCOEOI0 [P0 eKTHPOBAHEA, IIpudop " Brmxa " - 1 mrr.; Hacoe RV-5 - 1 wir.; Brckosrmetp
KOHCYIBTALNEL, TEKYIIETO Cyrropaa BC - 1 wrr.; Mannia paspeieHad yuedHaa MH-
KOHTPOJIA 1 TIPOMEHKY TOUHOE 20¥M (0es komrmroTepa) - 1 1T, ; Bech mabopaTtopHble
aTTeCTALRT (yueOHAaa BJIT3-2200r ¢ rupeii kamidposouroii 1kr F2 - 1 wmit.; TTeus
naboparopa) snekTpideekan - 1 mr.; Mukpockor - 1 mr.; AnvriepeomsTaerp
634034, TomMcrag obIacTh, I. @®-30 -1 mr.;
Tomek, JlernHa rp oCrIekT, 1. KonmuiekT yuedHOM Mebem Ha 18 mocagounbx meet; [lkad
433,118 JA JOKYMEHTOE - 2 miT.; CTon naboparopHemi - 4 it

Padodasi mporpaMMa cCOCTapJieHa Ha ocHOBe OOmieH XxapakTepHCTHKH o00pa3zoBaTelbHOH
Mp OTrpaMMEI 10 Hamp ardeHH0 18.03.01 Xunrrieckas TeXHOTOrHA (npHema 2019 1., odHasA gopma
00y4eHHA).

PazpaboTdHK(H):
JomEHocTE [Tommuce $HO
Houentr HOIT H .M. KirHepa e o MuraHa H.A.

* e

IIporpaMMa ojolpeHa Ha 2aceJaHHH Ha}i;'-IHO-OﬁpaBOBaTE.J'II:HOFO meHTpa H.M. KmrHepa
(MpoTOKOT 0T «26» HIOH 2019 1. No 4).
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HOIT H.M. KusxHepa Ha nipaeax Kadieapsl, a7 -

0.X.H., Ipodieccop /’z-/rﬁ Ecr /KpacHOKYTCcKaAE. A./
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