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1 eau ocBOeHMS TUCHUIIHMHBI (MOIYJIA)

OCHOBOI METaJUTYPTHUH SABJISIETCS MHHEPAILHOE ChIpbe. AKTYabHOH Mpo0IeMoit Me-
TAJTypTUH BCET/Ia SIBIISIETCS MPOoOJieMa NCXOAHOTO BUA, KAYeCTBA U KOJUYECTBA OCHOBHOTO
U BCIIOMOTaTeIbHOTO MUHEPAIBbHOIO ChIPhs, a TaKXe MpodiieMa KadecTBa MOIy4aeMoro Me-
Taya. Pemenne 3tux mpoGieM 0e3 3HaHUS KpUCTAIUIOTpapuyu 1 MUHEPAIOTHH HEBO3MOXKHO,
TaK Kak BCE MOJIe3HbIe UCKOMaeMble, nepepadaThiBa€Mble B METALIYPTUU, COCTOST U3 MHUHE-
paJioB, a BCE MUHEPAJIbl U METAJIJIbl UMEIOT KPUCTAJUIMUECKOE CTPOCHUE

Henbto qucuumiuabl «OCHOBBI MUHEPAIOTUNY SIBIISIETCS U3YUYE€HUE KPUCTAILIIOMOP(O-
JIOTHH, KPUCTAUIOXUMHUH, KPUCTAIUIOPU3UKN M KPUCTAJUIOTEHE3UCa MUHEPAJIOB B METAJLTYp-
TMYECKHUX U €CTECTBEHHO-TEOJIOTUYECKUX MPOLIeccax.

CTyneHT n0/DKeH U3Y4uTh 0COOCHHOCTH KPUCTAIUTMUECKOTO COCTOSIHUS METAIIJIOB MHU-
HEPAaJIOB, OMPENENAIOIINX COCTaB pyd M UX (usnueckue cBoiictBa. byaymwmii merammypr
JIOJIKEH TIYOOKO 3HAaTh MUHEPAThHOE CHIPhE KaK OCHOBHOW MCXOJHBIN MCTOYHHUK METAJUIOB,
OTHEYIOPHBIX, (IIOCYIONINX, JETUPYIOUINX, (POPMOBOYHBIX, CTPOUTENBHBIX U Ip. MaTepua-
JIOB, a TaKXX€ TEXHOJOTMYECKH BPEIHBIX MMUHEPAIbHBIX [IPUMECEH B METANTyprUuecKOM Chl-
pbe. OBageTh HEOOXOAUMBIM U JOCTATOYHBIM YPOBHEM MPO(ecCHOHANBHBIX KOMIIETEHIUI B
cootBercTBUM ¢ TpeboBanmsiMu ®I'OC BO no nanpasnenuto 22.03.02 «MeTamryprusp», npo-
GbuiIb MeTauTyprusi YepHbIX METaJUIOB.

2 MecTto AUCHUIIVIMHBI B CTPYKTYpE 06pa30BaTeJ’[bH0ﬁ nporpaMmbl NOAroTOBKHU
crmenuajaaucra

Juctummaa «OCHOBBI MHHEPAIOTHID BXOAWT B BApUATUBHYIO 4acTh Oyioka 1 oOpaso-
BaTEILHOW IIPOTrPaMMBI MTOJITOTOBKH OaKaiaBpa.

Oco0oe MecTo TaHHO# Yy4eOHOU NUCIUTUIMHBI B TPO(ECCHOHATBLHOM MOATOTOBKE 00Y-
CJIOBJICHO Te€M, YTO OyAYIIMi OakanaBp MOMKEH TEXHHUYECKH TPAMOTHO HCIOIB30BaTh KpH-
CTAJJIOXUMHUYECKHE OCOOEHHOCTH MUHEPAIBLHOTO ChIPbs B YIPABIEHUU METAJUTYpPrUYECKUMU
poIeccaMH.

V3y4eHne TaHHOUW TUCIMILIMHBI )KEJATSIIbHO OCYIIECTBIISTH MOCIIE H3yUeHUs 00IIeH,
AHATUTUYECKON M (PU3HUECKON XUMHUH, GU3NKH U MATEMATHKH, TaK KaK OHA TeCHO CBsI3aHA U
OMMUPACTCA Ha 3TH JUCHUIIJIWHBI. I/I3yquMe KpI/ICTaJ'IJ'IOFpaq)I/II/I 1 MHUHCPAJIOTHUH KEJIAaTCIBbHO
OCYIIECTBIISITh MEPe M3yYEeHUEM CIEIUANbHBIX JUCHUIUINH, MOCKOIbKY 3TO MO3BOJUT CTY-
JeHTaM HanbOoyiee 000CHOBAHHO TMOJIXOIUTH K BEIOOPY MHUHEPATBLHOTO CBIPBS IS COCTABIIC-
HUS [IMXTHI, TOA00PY JETUPYIOMIUX U (IIIOCYIOUMX M100aBOK IS pallMOHAIBHOTO yIpaBie-
HUS KQUECTBOM TTOJTy9aeMOT0 METajlia.

JlucuumiauHa sBIsSETCS 3aBeplIaroliel, crocoOCTBYomIel Hanboee MOTHOMY MOHH-
MAaHHIO TCXHOJOIMYCCKUX ITPOLUECCOB, IMOJYYCHHBIX IMPU HM3YUYCHUHN AJUCHUIIINH: .OCHOBEI
TeOJIOTUYECKUX 3HAHUM, MOMyYaeMbIX CTYJAECHTaAMH MPU MPOCTYIIMBAHUH TUCIHUTUTHHBI «Oc-
HOBBI MUHCPAJIOTHUN», 3AKPCIUIAIOTCA IPHU IMTPOXOKIACHUN HpOH3BO)ICTB€HHOI>i - IpeaauIlIOM-
HOM MpakTUKu Ha 4 Kypce.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHUILUIMHBI (MOYJIsS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHHus

B pesynbrare ocBoeHHs TUCHUTUTHHBI (MOys1) «OCHOBBI MHHEPATIOTHI 00YJarOIInii-
sl IOJKEH 00JaaTh CICIYIONUMH KOMITETCHITHSIMHU

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHIINH

IIK-2 - ¢cnoco0HOCTHIO BLIOMPATH METOAbI HCCJIeI0BAHUS, IJIAHUPOBATH U MPOBOAUTH
He00X0UMBbIe IKCIIEPHUMEHThI, HHTEPNPETHPOBATH Pe3yJbTAThI H 1€JIATh BHIBOIbI




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[TnanupyemMble pe3ynbTaThl 00yUCHHS

3HaTh

OCHOBHBIE ONpEAEICHUs U MOHATUSA MPEIMETOB KpUcCTayuIorpadus, MuHepa-
jorust ¥ nerporpadus; cnenuuKy U TPUHIUIBI HAYYHOTO 3HAHUS,; TJIAaBHBIE
JTarbl pa3BUTHS HayK;

- 3JIEMEHTHI U NTapaMeTphl IPOCTPAHCTBEHHOM PELIETKHY;

- OCHOBHbBIE CBOMCTBA KPUCTAJUINYECKOT0 BELIECTBA, KIACCUPUKALIMIO KPU-
CTAJUIOB U IIPOCTHIE (POPMBI MHOTOTPAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAJUIOTpa(uu;

- YCTaHOBKY ¥ CUMBOJIUKY KPUCTAJUIOB,;

- CTPYKTYpPY KPUCTAILJIOB;

- TUarHOCTUYECKUE MPU3HAKU MUHEPAJIOB;

- KJIaCCU(DMKALIMIO MUHEPAJIOB, OOIIYI0 XapaKTEPUCTUKY KJIACCOB, OCHOBHBIE
HampaBJIeHUs MPAKTUYECKOr0 UCIOIb30BAHNUS MUHEPAJIOB;

- OCHOBHBIE 3HJIOT€HHBIE U IK30T'€HHBIE NPOILIECCH] MUHEPAJI000pa30BaHMs;

YmMmern

KOPPEKTHO BBIpaKaTb M AapryMEHTUPOBAHO OOOCHOBBIBATH IOJIOXKEHHUS
IpEeIMETHOM 00JacTU 3HAHUSA, JUArHOCTUPOBATh 3PPEKTUBHOCTH METOIOB
HCCIIEI0BAHNS; IPUMEHATh HOBBIC 3HAHUS B HAYYHO-IIPAKTUYCCKOMN ACATENb-
HOCTH.

- ONPEEIIATh 3JIEMEHThl CUMMETPUU U IIPOCThIE (POPMbI MHOTOTPAaHHUKOB U
UX KOMOMHAIMK, CHMBOJIBI TPaHEeH U KJIaCCU(UIUPOBATH KPUCTAILIbI;

- OIIMCBIBATh CTPYKTYPbI KPUCTAJIOB;

- oTpeneNsITh (PU3NYECKHe CBOWCTBA U MOP(OIOTHIO MUHEPAJIOB.

Bnanets

HaBbIKaMU U METOAUKAMHU OUCHKH, U MHCTPYMCHTAMU IIPOBCACHHUA UCCIICA0-
BaHHﬁ; HaBbIKAMU JUArHOCTUKU KPHUCTAJJIOB, MUHCPAJIOB.




4. CprRTypa H codepiKaHuEe NUCHUITIJIUHBI «OCHOBBI M HHEPpAJTOTuHN»

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHMUII - /2 aKaJl. YacoB:

— KOHTaKTHas paboTa — 22,65 axan. yacos:
— ayauTOpHas — 22 akaj. 4acos;
— BHEAYAUTOPHAS — 0,65 akan. gacoB
— caMocCTosATeNbHas padoTa — 49,35 akan. 4acos;
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1. Pazgen 2 4 8
Ocnoewl Kpucmannozpaguu.
Tema 1.1. BBomHas. OCHOBBI KpUCTaJLIO- 0,5 2 Perucrpanus Ha caiite Hanucanne nomamnei pa-
rpaduu. 3aKOH MOCTOSIHCTBA YTJIOB https://www.lektorium.tv/ na  |60Tb1 Nel o 3amanHO# Te-
Kypc Jekuui «OCHOBBI KpU-  |Me. YCTHBIN orpoc (cobe-
cTaJuIoXUMumM». M3ydeHue oc- |cenoBaHue). BeimonHenue
HOBHOHU U JONOJIHUTEILHOU 3amanuii mo Kkypcam «Oc-  |MK-2- 3ys
HAy4YHOH JTUTEepaTypbl, KOH-  |HOBbI KPUCTAJUIOXUMHUK.
CIIEKTa JICKIUH. [IpencraBnenue pe3ynpra-
TOB B BHJIE ITpOrpecca Ha
Kypce (caiT openedu.ru).
Tema 1.2. CuMMeTpust KpUCTAIIOB 0,5 2 N3y4yeHne ocHOBHOI u onon- |(Hammcanue nomaneii pa- |MK-2-3ys
HUTEJIBbHON Hay4yHOU nuTepa- |00Thl Nel mo 3ajaHHOM Te-
Typhbl. Pabota c sHiuknone-  |Me. YCTHBIH onpoc (cobe-
TTASIMH. CEIOBAHMHE)
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Tema 1.3. IIpocThiec pOpMBI KPUCTAIIOB 0,5 2 2 [ToaroroBka k npaktuueckomy |Hamucanue momainneii pa- |[K-2-3ys
3aHaTHIO. V3ydueHrne ocHOBHOM |00ThI Nel 1o 3aaHHOIM Te-
U JIONIOJIHUTENIbHON Hay4HOH |Me. Y CTHBIH ompoc (cobe-
nutepatypsl. PaboTa ¢ sHIIMK- |cemoBaHue).
JIOTIETUSIMU, CITIOBAPSMHU. Brimonnenue u 3amura
[IPaKTUYECKON pabOThI
No 1
Tema 1.4. Kpucramnorpapuieckne cum- 0,5 2 2 [ToaroroBka k npaktuyeckomy |Hamucanue nomainneii pa- |MK-2-3ys
BOJIBI 3aHaTu0. M3ydeHue ocHOB-  |00ThI Nel mo 3amaHHOI Te-
HOM U JIOTIOJIHUTENIbHON Hay4d- |Me.. Y CTHBIN orpoc (cobe-
HOM JIUTEpaTypbl, KOHCIIEKTa |CEJOBAHUE)
nekuui. Pabota ¢ sHIMKI0NE- |BpInonHenue u 3ammra
JUSIMH, CIIOBapsIMU. MPAaKTUYECKON pabOThI
No 2
2. Pazngen 1 2
OcHogvbl Kpucmannoxumuu
Tema 2,1. OCHOBBI KPUCTAJUIOXUMHUH 1 2 W3y4yeHnue ocHOBHOI 1 onon- |(Hamucanue nomainneii pa- |MK-2-3ys
HUTEJIbHON Hay4yHOU uTepa- |60ThI Ne2 mo 3agaHHOI Te-
TYypBbl, KOHCIIEKTa JIeKIuii. Pa- |me. YcTHBIHM onpoc (cobe-
00Ta ¢ PHIUKIIONIEANSIMH, CIIO- |CETOBAHHE)
BapsIMHU.
3. Pazoen
4 7 33

Ocnoevl MuUuHepaiocuu




1
AynutopHas s ’c;g a%
KOHTaKTHas pabora | ¥ © N
o, 2 @dopMa TEeKyIIEro KOHTPOJIA =
= (B akaz. yacax) R . g &
Pa3znen/ rema 3 5 Bun camocrositensHoit yCIeBaeMOCTH U 25 =
o >
JUCIUILIMHEL 3 Cow | mow | & E paboThI IIPOMEXYTOUHOMN aTTecTa- 825
O | E|lss| 5= © 85 E
S| =«E|Eg| §8 unu = © 2
S| 8Z| 52| ¢ "
= < o < c% o o
50 =@ O O =~
Tema 3.1. BBognas nexuusi. Munepao- Hanwucanue qomarneii pa- |MK-2-3ys
THSL. 60161 Ne3 110 3aaHHOI Te-
Me.
Perucrpanuss Ha mnardopme|Brimonnenne 3aganuii mo
www.lektorium.tv. Ha Kypc|Kypcy «Mudsi u peaabHO-
0,5 «Mugs! 1 peanbHOCTH KaM-|cTu KaMHs». [Ipencrasie-
Hs». M3ydeHue y4yeOHON u|HUE PE3yIbTATOB B BUIE
Hay4HO# muTepar3399ypel.  |mporpecca Ha Kypce.
(www.lektorium.tv.). Ycr-
HBIH orpoc (cobecenoBa-
HUE)
Tema 3.2 Kpucraymoxumudeckasi Kirac- BrimonHenue u 3ammra IK-2- 3yB
cuduKalrs MUHEPATIOB ITonroroBka K MHpaKkTHYECKO-|MPAKTUYECKON pabOThI
15 2 7 My  3aHsaTuio.  M3yuenue|Ne 3. YcTHbli onpoc (cobe-
’ yueOHOW M Hay4dHOW NuTepa-|cenoBaHue). Hamucanue
TYpBI. nomatHel padotel Ne3 o
3aJJaHHOM TEME.
Tema 3.3 Onrrueckre 1 MEXaHUUYECKHE Beinmonxnenue u 3ammra ja- |HK-2- 3y
CBOWCTBa MUHEPAJIOB IMonroroBka K MpaKkTHYECKO-|OOpPAaTOPHBIX paboT
1 331 4 My  3aasaTtuio.  M3yuenume|Ne 4,5. Vcrablii onpoc (co-

y4yeOHOI M HaydyHOW nuTepa-
TYPBI.

OecenoBanmne). Hanmcanue
nomarrHei paboTsl Ne3 mo
3aJJaHHOM TEME.
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Tema 3.4. CTpyKTYpbI ¥ TEKCTYPbI MHHE- BeimonHenue u 3amura ja- |1K-2-3ys
PAJIBHBIX arperaToB B pyJax U TOPHBIX [MonroroBka K MpPaKkTHYECKO-|OOpPATOPHBIX paboOT
nopojaax 1 U1 4 My  3aHsatuio.  M3yuenwe|Ne 4,5. YcTHbIN onpoc (co-
yueOHOW W Hay4YHOU IuTepa-|OecenoBanue). Hammcanue
TYpBI. nomaiHel padotel Ne3 o
3aIaHHOYU TEME.
Tema 3.5. Kpucrannoobpasyromas cpena N3yueHne OCHOBHOW M J0O- NK-2- 3ys
p PasyIotai cpelt i . . " Hanucanue pedepara no
B IIpoliecce MuHepangooOpazoBanus. Ku- MOJTHUTEIIGHON HayJHOU JTHU- . .
3aIaHHOU TeMe. Y CTHBIN
HETUYECKHE TUIIBI KPUCTAILTU3ALIUN 6 TEepaTypbl, KOHCIIEKTAa JIEK-
9 ornpoc (cobecenoBaHue)
muii. Paborta ¢ »sHIUKIIONE-
JTUSIMU, CTIOBAPSIMHU.
Tema 3.6. 3apoxneHue KpPUCTAJUIOB B . Beimonnenue nqomamuei | 11K-2-3ys
N3ydyeHue OCHOBHOM M J10- o
Te0JOTMYEeCKHX M  METaTyprHuecKux . . pabotsl Ne3 mo 3amanHO
MOJTHUTENBHON Hay4yHOU ITu- .
mporeccax TeMe. Y CTHBIN onpoc (co-
6 TepaTypbl, KOHCIIEKTa JIeK-
9 6ecenoBanne). Hanncanue
muii. Pabota ¢ »HIMKIONE- .
nomarrHeit pabotst Ne3 o
TTUSIMU, CITIOBAPSIMHU. .
3aJJaHHOM TeMe.
Tema 3.7. OcHOBHBIE TEOPUH POCTA KPH- W3yyenne ocHOBHOM U [10-|Hammcanue nomamineii pa- |K-2-3ys
CTAJUIOB B IPOLIECCE TE€OJIOTMYECKOTO U MOJIHUTEIPHON Hay4dyHOU Iu-|00ThI Ne3 1o 3aaHHOI Te-
TEXHHUYECKOr0 MUHEPaI000pa3oBaHus 6 TEepaTypbl, KOHCIIEKTAa JIEK-|Me. IO 3a/laHHOI TeMe.
uuid. Pabora c »HIWMKIOMNE-|YCTHBIN onmpoc (cobeceno-
JTUSIMU, CITIOBAPSIMHU. BaHUE)
4. Pazoen MK-2- 3yB
4 6,35

T'eonozuueckue npoueccsl
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Tema 4.1. OcHOBHBIE T€OJOTHYECKUE Beimonnenue gomamaein | 1K-2-3ys
IpoLecchl 00pa30BaHUs MECTOPOXKICHUMN 1 5 Nzyuenune y4yeOHOW m Hayd-|paboTbl Ned mo 3amaHHOM
TMIOJIE3HBIX HUCKOMAEMBIX HOM JTUTEepaTypHl. TeMe. Y CTHBIN onpoc (co-
OeceoBaHME)
Tema 4.2. TexHuuyeckue NPOIECCHl MHU- Hanucanue nomariseii pa- |1K-2-3ys
HEpaI000pa30BaHUS MPHU arjioMepaIuu B [ToaroroBka K mMpakTHIECKO-|00THI Ne4 110 3a1aHHOM Te-
MIPOM3BOJICTBE UyT'yHa U CTalIH U B OTHE- 5 1 20 My  3aHiaTHO.  M3ydyeHue|Mme. BelmonaHeHHe U 3amuTa
yrnopHoi GyTepoBke ’ y4eOHOW W HAYYHOU IUTEepa-|JIabopaTOPHBIX paboT
TYpBI. Ne 6. Yernsrit onpoc (cobe-
CEJIOBAHME)
Tema 4.3. OcHOBHBIE METOJbI KpUCTaJ- Hanwucanue nomarninei pa- |MK-2-3ys
JIO-MHHEPATIOTUYECKUX M TeTporpadude- 1 235 Nzyuenne yueOHON u Hay4-|00ThI Ned 1o 3a/1aHHOM Te-
CKMX MCCIIE0BAaHUN ' HOM JIMTEpaTypBl. Me. YCTHBIHN onpoc (cobe-
CEJIOBAHME)
Hmozo no kypcy Boinonnennvie 6ce npax-
muueckue pabomot. Om-
5 |11 11/4H | 49,35 6enbl HA KOHMPOJIbHbLE
60NPOCHL NPU YCMHOM CO-
becedosanuu. 3auem
BHKP 065
4

10




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

JUis peanuzanuy MpeyCMOTPEHHBIX BHJIOB yuyeOHOH palboThl B kauecTBe 00Opa3oBa-
TEJIbHBIX TEXHOJIOIMM B IPENOAABaHUM JUCHUILTMHBI «OCHOBBI MUHEPAIIOTUH) UCIIONIb3YIOT-
csl TPaAWLMOHHbIC, HHTEPAKTHBHbIC, TEXHOJIOTUSl C MCII0Jb30BaHMEM 3JIEMEHTOB OH-
JIaliH - KypcoOB, TpEICTaBICHHBIX HAa HAIIMOHAJTLHON 0Opa3oBarTenbHOi miardhopme «OTKPbI-
Toe 0Opa3oBaHue» - Openedu.ru., a Takxe Ha aTGopme MIPOCBETUTENBCKOTO MPOoeKTa «JIek-
Topuym» - Www.lektorium.tv.

Jlekuuu mpoxoJsAT B TpaAULMOHHOM (opme. Ha nexnuu-koHCynabTaluu, HU3araercs
HOBBII MaTepHuall, COIIPOBOKIAIOIINNCI BOIIPOCAMHU-OTBETAMH 110 TeMe JIeKIuHU. Mcnons3yer-
Csl TEXHOJIOTUSA - JIEKLUSA-BU3yaJIU3alMsl, TJe U3JI0)KEHHEe MaTepualla COIPOBOXKAAETCs Mpe-
3eHTaIen (IeMOHCTpaIel yueOHbIX MaTepHaIoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, TpapUUECKHX, ayIH0- U BHI€OMaTEpUAIOB.

JlaboparopHble U MpaKTUUYECKHE pabOThI BBIIOIHAIOTCS CTYAEHTAMHU 10 BApUaHTaM.

CamocrosTenbHas paboTa 3akioyaercs B NpopabOTKe OTAEIbHBIX BOIPOCOB IPH
M3YYEHUU JUCLMIUIMHBI U IIPY NOJTOTOBKE K CAaue 3a4eTa.

1. TpaguuuoHHble 00pa3oBaTeIbHbIe TEXHOJOTHMH OPUEHTUPYIOTCS Ha OpraHU3aLUI0
00pa30BaTeNbHOTO Mpoliecca, MPEAIOoIaraollyo IpAMy0 TPAHCISILUIO 3HAaHUI OT mpernoja-
BaTelNs K CTYACHTY (IIPEUMYILIECTBEHHO HAa OCHOBE OOBACHUTEIbHO-WILIFOCTPATUBHBIX METO-
J0B O00y4eHus ). YueOHast AEeATeNbHOCTh CTY/I€HTa HOCUT B TaKUX YCIOBHUSX, KaK IPaBUIIO,
PENpOayKTUBHBINA XapakTep.

®opMbl Y4eOHBIX 3aHATHI € HCI0JIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

HNudopmannoHHas JIeKIUs — MOCIe10BaTeIbHOE M3JI0KEHHE MaTepuasia B JUCLUILIU-
HapHOM JIOTUKE, OCYLIECTBISIEMOE MPEUMYIECTBEHHO BepOaJIbHBIMU CPEACTBAMH (MOHOJIOT
IperoiaBaTens).

CemunHap — Oecela mpenojiaBaresisi U CTYIEHTOB, OOCYXKJE€HHUE 3apaHee MOJrOTOBJICH-
HBIX COOOIIEHUH MO KaXJJOMY BONPOCY IJIaHA 3aHATHSI C €UHBIM Ul BCEX MEpPEUHEM PeKo-
MEHTyeMOI 0053aTeTbHON U JIOTIOJTHUTEIILHON JTUTEPATYPHI.

[TpakTHyeckoe 3aHATHE, MOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
NPEJIOKEHHOMY aJITOPUTMY.

2. TexHoJ0ruu nNpoo61eMHOro 00y4eHus1 — OpraHu3aius o0pazoBaTeIbHOIo Mpolecca,
KOTOpasi MpenojaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE Y4E€OHBIX MPOOIEM-
HBIX CUTYalUi 1JIs CTUMYJINPOBAHMsI aKTUBHOW NTO3HABATENbHOM JAEATEIbHOCTH CTYACHTOB.

®opMbl y4eOHBIX 3aHATHI C HUCIOJIb30BAHMEM TEXHOJIOTMi NMPodeMHOro ody4de-
HHA:

[IpoGneMHass nekuus — U3JI0KEHUE MaTepuana, MpeArnojararliee MOCTaHOBKY Ipo-
OJIEMHBIX U JMCKYCCHOHHBIX BOMPOCOB, OCBEIEHUE Pa3IMYHBIX HAYYHBIX MOJAXOJOB, aBTOP-
CKH€ KOMMEHTapHHM, CBSI3aHHBIE C PA3IMYHBIMH MOJENISIMHU MHTEPIpPETAUU U3y4aeMoro Mma-
Tepuana.

Jlexuus «BaBoem» (OMHapHas JIEKIHs) — U3JI0KEHHEe MaTepuana B (GopMe Iuanoruyde-
CKOTr'0 OOILIEHMS IBYX MpernojaBaresieil (Hanpumep, peKOHCTPYKLUS AUajIora MmpecTaBuTenen
Pa3IMYHBIX HAyYHBIX IIKOJ, KyYEHOTO» U «IIPaKTUKa» U T.I1.).

[IpakTuyeckoe 3aHsATHE B (hopME NMpPaKTUKyMa — OpraHu3anusi yuyeOHO#l paboThl, Ha-
MpaBjeHHAsT Ha pEIICHHEe KOMIUIEKCHONW ydeOHO-TI0O3HABAaTEeNbHOW 3a1auu, TpeOyromen oT
CTYJEHTA IPUMEHEHMSI KaK HAyYHO-TEOPETUUECKUX 3HAaHUM, TaK U MPAKTUUYECKUX HABBIKOB.

[IpakTHueckoe 3aHATHE HA OCHOBE Kelic-MeToJ/la — 00y4YeHHe B KOHTEKCTE MOJeNupye-
MO CHUTYyalluM, BOCIIPOM3BOAAIICH peabHble YCIOBUS HAy4YHOW, MPOM3BOJICTBEHHOM, 001e-
CTBEHHOM JearenbHOCTH. O0ydaromuecs A0JKHBI IPOAHAIU3HPOBATh CUTYAIUIO, pa300paTh-
Csl B CYTH NpoOJieM, MPEeTIOKUTh BOZMOXKHBIE PELIeHUs U BBIOpaTh Jydiiee u3 HuX. Keicol
0a3upyrOTCs Ha pealbHOM (DAKTHYECKOM MaTepHalie WM e MPUOIMKCHBI K PealbHON CH-
TyaluH.

3. ArpoBble TeXHOIO0THHM — OpraHu3anus 00pa30BaTeIbLHOIO MIPOLEcCca, OCHOBAHHAS Ha



PEKOHCTPYKIIMHM MOJEIEN IOBEICHUS B paMKaX MPEII0KEHHBIX CLIECHAPHBIX YCIOBUH.
®opMbl YUeOHBIX 3aHATHI C HCNOJIb30BAHMEM UTPOBbIX TEXHOJIOTHA:

VYuebHast urpa — (popMa BOCCO3JaHHS MPEAMETHOTO M COIHAILHOTO COAEPIKaHUs Oymy-
el npoecCHOHAIBHOM AEATEIbHOCTH CIELUAINCTA, MOJICIMPOBAHUS TAKMX CHCTEM OTHO-
LICHUH, KOTOPBIE XapaKTEePHBbI I 3TOU JEATEIbHOCTH KaK LIEJIOTO.

JlenoBas urpa — MOAEIMPOBAHUE PA3IUYHBIX CUTYyallMi, CBA3aHHBIX C BBIPAOOTKOHW U
NPUHATHEM COBMECTHBIX pEIICHUH, 00CYXIEHHUEM BOIPOCOB B PEKUME «MO3TOBOTO HITYp-
May, pEeKOHCTPYKLHUEH (PyHKIIMOHAIBHOTO B3aUMOIEHCTBUS B KOJUIEKTUBE U T.II.

PoneBas urpa — umuTanys WM peKOHCTPYKLKS MOJIENENH pOJIEBOIO MOBEAEHUS B IIPEI-
JIO’)KEHHBIX CLICHAPHBIX YCIOBHSX.

4. TexHOJIOTHH NPOEKTHOro 00y4eHusi — OpraHu3alus 00pa3oBaTEIbHOIO MPOLEcca B
COOTBETCTBUM C AJITOPUTMOM IO3TAIIHOI'O PEIIEHUs NMPOOJIEMHON 3a7aud WM BBIIOJHEHUS
yuebHoro 3amanus. IIpoekT mpeamnosiaraeT COBMECTHYIO Y4eOHO-ITO3HABATEIBHYIO JESTEIb-
HOCTb TPYIIIbI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIIETILINY, YCTAHOBJIEHUE LIeIeH 1
3a1a4, (pOpMyIMPOBKY O0XKHIAEMBIX PE3YJIbTATOB, ONPENEICHNE MPHHIUIIOB U METOIUK pe-
IIEHUS TOCTAaBJICHHBIX 3a/]a4, INIAHUPOBAaHHUE X0/a padOThl, MOUCK JOCTYNHBIX U ONTHUMAalb-
HBIX PECYpPCOB, TOATANHYIO PEATH3AIMIO TUIaHa PabOThI, IPE3EHTAINIO PE3YJIbTaTOB paboTHI,
UX OCMBICIICHHE U PEQUIKCHUIO.

OcHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MpUOIMKeHa K popMaTy HaAy4HOTO MCCIIen0-
BaHUs (0KA3aTEeNbCTBO AKTYaIbHOCTU TEMBI, ONPEAEICHUE HayYHOU IpOoOIeMBbl, IpeaMETa U
00BbEKTa HCCIEOBAaHUs, LeJed M 3aJady, METOAOB, MCTOUYHUKOB, BBIJABM)KEHHE THUIOTE3BI,
0000111eHNE Pe3yabTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuil MpPOEKT, Kak NpPaBUIIO, HE MMEET AETAIbHO NPOPaOOTaHHOM CTPYKTYpHI;
yueOHO-1103HABaTENbHAsL JIEATEIbHOCTh CTYAEHTOB OCYIIECTBISETCS B paMKax pPaMOYHOTO
3a/laHus, IOAYNHSAACH JIOTUKE U MHTEPECAM YYaCTHUKOB IIPOEKTA, )KaHPY KOHEUHOTO PE3yJlb-
Tara (razera, QuiIbM, Mpa3aHUK, U3/IaHUE, YKCKYPCHUS U T.II.).

WMHpopMalnOHHBIM TPOEKT — yueOHO-TI03HaBaTeIbHasl AEATENbHOCTD C SPKO BBIPayKEH-
HOM 3BpUCTHUYECKON HAIPaBIEHHOCTHIO (MIOUCK, OTOOp U cucTemMaTu3anus HHGOpMaIuu o Ka-
KOM-TO OOBEKTEe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa C 3TOH MH(popMaluel, ee aHaau3 H
0000111eHre /1715 Tpe3eHTaluu 0oJiee MMPOKOH ayIUTOPUN).

5. IHTepakTHBHBIE TEXHOJOTHHM — OpraHU3alUs 00pa3oBaTEILHOIO Mpolecca, KOTo-
pas mpeanoiaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJIEHCTBHE BCEX YYAaCTHUKOB, JOCTH)KEHUE
Ha 3TOH OCHOBE JINYHOCTHO 3HAUYMMOTO Ul HUX 00pa3oBaTelbHOTO pesynbraTta. Hapsmy co
CHEHaIN3UPOBAHHBIMU TEXHOJOTUSIMU TaKOT'O PO/a MPUHLUIT UHTEPAKTUBHOCTU MPOCIIEKHU-
BaeTcsd B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI. MHTepakTHMBHOCTH
MOJIpa3yMeBaeT CyObeKT-CyObEeKTHbBIE OTHOILIEHUS B X0J1e¢ 00pa30BaTEIbHOTO Ipolecca U, KaK
cieficTBUE, (POpMUPOBAaHUE caMOpa3BUBAIOIIEHC HHPOPMALMOHHO-PECYPCHON CPEeIbl.

@DopMbl y4eOHBIX 3aAHATHH € MCIOJb30BAHHEM CIHENHMATU3HPOBAHHBLIX MHTEPAK-
THBHBIX TEXHOJIOTHIi:

Jlexuus «oOpaTHOU CBS3M» — JEKIUS—TIPOBOKAIMs (M3JI0’)KEHUE MaTepHalia ¢ 3apaHee
3alJJaHUPOBAaHHBIMU ~ OIIMOKaMM),  JieKuus-Oecena,  JEKIMS-TUCKYCCHs,  JIEKLUS-
MpecCKOH(pEepeHIINs.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJIE€HHE KaKOoro-Jnbo CIIOPHOTO BOIPOCa,
npo0JieMbl, BBISIBIEHWE MHEHUU B Tpymie (MeXIpyNnmoBOH IUaNIOT, TUCKYCCHsI KaK CIOp-
JIAAJIOT).

6. UndopMannoHHO-KOMMYHHKAIIMOHHBbIE 00pa3oBaTe/ibHbIE TEXHOJIOTHH — Opra-
HU3aIMsl 00pa30BaTENbHOrO MpoIlecca, OCHOBAaHHAs Ha MPUMEHEHUH CIEIHaTU3UPOBAHHBIX
MPOrPaMMHBIX CPeJl M TEXHUUYECKHUX CPEJCTB paboThl ¢ MH(OpMAaLIUEH.

@opMbl yU4eOHBIX 3aHATHH C MCIOJIB30BaHMEM HH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHUH:

Jlexuus-Buzyanusanusi — HM3JI0KEHUE COACPKAHMS CONPOBOXKIAETCS Ipe3eHTaluein
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(IemMoHCTpalyel yueOHbIX MaTepUalIOB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX,
B T.4. WJUIIOCTPATUBHBIX, TPaQUUECKUX, ayAHO- U BUIEOMATEPHUATIOB).

[IpakTyeckoe 3aHsATHE B (OpPME NMPE3CHTAIIMU — MIPEJICTABICHHE PE3YyIbTaTOB MPOEKT-
HOW WJIM MCCIIEJOBATEIbCKON ACSITEIBHOCTA C HCIOJIB30BAHUEM CIIELUAIM3UPOBAHHBIX IIPO-
IPAMMHBIX CpeJ.

B cBs3u ¢ Tem, yTO JaHHas ImporpaMMa paccyurTaHa A oOydaroluxcs B BHAe JHC-
TAHIIMOHHON (HOpMBI 00y4YEeHHS, TO COOTBETCTBEHHO OYAYT MCIOIB30BaThCS Bce BUABI OH-
JIailiH 00y4eHust

Omnutaiin 00y4eHue MPEeKPACHO MOAXOAUT JIJISl TEX, KTO KUBET B OTAAIEHHBIX paii-
OHax, a TAK)Ke JJIs TeX, KTO B CHIIy ONpeAEIEHHBIX IIPUYHUH HE MOKET ITOCELaTh OUYHYIO (Hop-
My oOyueHust. Kpome Toro, HeCOMHEHHBIM MPEUMYILECTBOM JAUCTAaHIIMOHHBIX KypcoB 00yue-
Hus uepe3 VIHTepHeT sABIsieTcs TO, YTO 00yYaroIuicsl MOXKET caM BbIOpaTh, B KaKOe BpeMs
CYTOK eMy y/100Hee 3aHMMAThCs, & TAKXKE OMPEACIIUTh ISl ce0sl UHAMBUIYATBHYIO POOJI-
JKUTEIIBHOCTD 3aHATHH.

Yar-3aHATHA —Yy4ueOHBIE 3aHSTHSI, OCYIIECTBIIIEMbIE C UCIIOJb30BAHUEM YaT-
TeXHOJOTui. Yar-3aHATHSA IPOBOASTCS CHHXPOHHO, TO €CTh BCE Y4aCTHUKHM UMEIOT OJTHOBpE-
MEHHBIH TOCTYI K 4aTy.B paMKkax MHOTHX ITUCTaHIIMOHHBIX YUE€OHBIX 3aBEIACHUN JCHCTBYET
YaT-11K0JIa, B KOTOPOH C MOMOIIbIO YaT-KaOMHETOB OpPraHU3yeTcsl B3aUMO/IEHCTBUE M1eAaro-
TOB ¥ YYCHUKOB.

Be0-3aHsITHA —1MCTAaHLIMOHHBIE YPOKH, KOH(PEPEHLINU, CEMUHAPHI, 1€JI0OBbIE UTPBHI,
nabopaTopHble pabOThI, MPAKTUKYMBI M Ipyrue GOpMbl YIeOHBIX 3aHATHH, TPOBOJIUMBIX C
IIOMOUIBIO CPEJCTB TEJIEKOMMYHHUKALMM U JPYTUX BO3MOXKHOCTEN «BCeMUpPHON MayTHUHBD».
Jist BeO-3aHATHI HCIIOIB3YIOTCS CIIEHUAIM3UPOBAHHBIE 00pa3oBaTeIbHbIE BEO-POPYyMBbI —
¢dopma paboThI 10JIb30BATENEH 10 ONpeAeaEHHON TeMe WK IpobieMe ¢ IOMOUIbIO 3aucel,
OCTaBJIIEMBIX Ha OJTHOM U3 CaTOB C YCTAHOBJICHHOM HAa HEM COOTBETCTBYIOIIEH ITPOrpam-
MOH.

Ot yat-3aHsATUI BeO-()OpyMBI OTINYAIOTCS] BO3MOKHOCTBIO O0Jiee ATUTENbHOM (MHO-
T'OJTHEBHOI) pabOThI U ACHHXPOHHBIM XapaKTepOM B3aUMOJIEHCTBHS YUCHUKOB U TI€JIaroroB.

TesnexoHpepeHu— ITPOBOJIATCS, KaK IIPABUIIO0, HA OCHOBE CIIMCKOB PACCBHUIKH C
UCTIOJIb30BAaHUEM 3JIEKTPOHHON NMOYTHI. /1 y4eOHBIX TeneKoH(pepeHIuil XapaKTepHO JOCTH-
JKeHHe 00pa3oBaTeNbHbIX 33/1a4. Takke CyHIECTBYIOT (POPMbI AUCTAHIIMOHHOTO 00yUYeHusl,
IpU KOTOPOM yueOHbIe MaTepuallbl BHICBUIAIOTCS TIOYTOM B PETHOHBI.

OnJialiH-ceMMHAP— Pa3HOBUIHOCTH BeO-KOH(EpEHIINU, IPOBEACHNE OHJIaiH-BCTPEY
WY Tipe3eHTanui uepe3 IHTepHeT B pexuMe peabHOro BpeMeHu. Bo Bpems BeO-
KOH(EpEeHIINN KaXKbI U3 YUaCTHUKOB HAXOAUTCS y CBOEr0 KOMIIBIOTEPA, @ CBSI3b MEXK/1y HU-
MU NOAAEpKUBAETCA yepe3 HTepHET OCPEACTBOM 3arpy»KaeMoro IIpUIOKEHUs, YCTAHOB-
JIEHHOT'O Ha KOMIIBIOTEPE KaXKA0r0 yYaCTHUKA, UJIM Yepe3 BEO-NPUIIOKEHHE.

T.K. O6yuaromuiicst TuCTaHIIMOHHONW (HOpMBI 0OyUEHHsI HE UMEET KECTKOro pacmuca-
HUS 3aHATUH, a BCe HIOAHCHI BCET/la MOTYT PeIIUThcA Haubosee ObICTpbIM 00pa3oM IpH IMo-
MOILM 3JIEKTPOHHOM 1outsl, ckaina win ICQ. Kpome Toro, nosisisiercss BO3MOKHOCTb 110T0-
BOPUTH C IIpenojaBaresieM on-line u 3a1aTh BCE MHTEPECYIOIIME BOMPOCH! MO0 TOMY WJIA MHO-
My npenmety. IIpoxoas oOydeHue, IMCTAHIHOHHOEe 00pa3oBaHMe IMO3BOJSET HE OECIOKO-
UTBCS O TOM, YTO KaKHe-T1M00 OLIEHKH OyIyT MOCTABIIEHBI «C MPUCTPACTUEM.
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6 Y4eOHO-MeTOqHYECKOE 0O0ecIedeHHe CAaMOCTOSTebHOI PadoThl 00y4aOIIMXCS

ITo qucuunuune «OCHOBBI MUHEPAJIIOTUW) MIPENYCMOTPEHA ayIUTOPHAsI U BHEAYIUTOP-
Hasi CaMOCTOsATebHAsE paboTa oOydaronmxcs. Tpy10eMKOCTh CAMOCTOSITEIbHOM pabOThI CTY-
JIEHTOB 10 yueOHOMY TuTaHy cocTtaBiser 49,35 aka. 4acos.

IIpumepHas CTpyKTypa U COAEpKaHUE Pa3iesIOB JUCLUIIINHEI

Kon
TEMBI

Tema
JOUCIHUITIINHBI

Coneprxanue

1 cemecmp

P1l

Ocnoswl Kpucmannozpaguu.

T1.1

BBognas. OCHOBBI KpucCTall-
norpadun. 3aKOH MOCTOSHCT-
Ba yIJIOB

MuHepanoruss 1 METLTYprust 3apoAUIINCh MpakK-
TUYECKU OJHOBPEMEHHO Ha 3ape pa3BUTHS Yello-
BedecTBa. [Ipenmer u 3agaum kpuctamuiorpaduu,
KPUCTAJIOXUMUHM U MUHEPAJIOTUU. 3HAUE€HUE ITUX
HayK JUIsl UCCIIEIOBAHUSI MUHEPAJIOB, Py, TOPHBIX
MOpOJ, arjioMeparoB, HUIAKOB M MerauioB. O0-
1as XapakTepucTuka KpucrauwioB. Kparkas ucro-
pus pa3BUTHS OOIIEH U TEXHUYECKON KpHUCTaJLIO-
rpaduu U MUHEPAJIOTHH.

ArperaTtHble cocTOsiHUS BemiectBa. Kpucrtamn u
KPUCTANINYECKOE COCTOSHUE MUHEpPAlIoB U Me-
tayuioB. O0ImMe CBONCTBA KPUCTAILIOB: OJTHOPO/I-
HOCTb, TUCKPETHOCTb, aHU30TPOIHOCTh, CUMMET-
PUYHOCTB, CIIOCOOHOCTh K camoorpaHeHuto. Pac-
IIPOCTPAHEHHOCTh MHHEPAIBHBIX KPHUCTAUIOB B
IPUPOJIE, TEXHUKE U OBITY.

T1.2

CuMMeTpHs KpUCTAIUIOB

DNEeMEHTbl CUMMETPUHU: LEHTP, MIIOCKOCTH U OCHU
(OBOpPOTHBIE W HWHBEPCHOHHBIE) CUMMETPUHU.
B3aumoneicTeue 31€EMEHTOB CUMMETPUU. Bubl
CUMMETPHUHU, CUHTOHUU, KaTETOPUM U UX KJIaCCH-
bukanms.

T1.3

[TpocTeie hopMBbI KPUCTAIIIOB

Kpucrann, ero rpanu, pedpa n BepunHbl. CBs3b
BHEIIHEH (OpMbI U BHYTPEHHETO CTPOEHUS KpH-
ctaiuioB. PopMa KpUCTAIUIOB. 3aKOH MOCTOSIHCTBA
JIBYIpaHHbIX yrioB. [IpocTeie 1 KOMOMHALIMOHHBIE
dbopMsI rpanei, pedbep u BepiinH. BHemnue gop-
MBI U aHaTOMUSI KpucTamioB. CkeneTHble (HOPMBI
kpuctauioB. Kpucramnmueckne JBOMHUKH.

T1.4

Kpucrannorpapuyeckue
CUMBOJIBI

[TpaBuna BeIOOpa KpHcTaIOrpaduIeckux ocei u
€IUHUYHOW TpaHu. 3aKOH PAIMOHAIBHOCTHU OT-
HOILIEHUI mapameTpoB (3akoH ['atom). MHaekcel u
CHUMBOJIbI TpaHel, pedep, BEpIIMH U UX MPOCTHIX

dbopm.

P2

Ocnoevt Kpucmajioxumuu

T2.1

[ImoTHelIIE aTOMHBIE yIia-
KOBKH ¥ THUITBI KPUCTAJITHYEC-
ckux pemerok. [Tomumop-
bu3m u nzomopdusm. Tumsr
XUMUYECKOU CBSA3U B KPHU-
cTajiax

AToMHBIE U MOHHBIE paauycsl. [noTHeimne
YIAKOBKM aTOMOB B  KPUCTAJUIOXMMHUYECKUX
crpykrypax. IIpocTpaHcTBeHHass KpuCTaJLInye-
CKas peuieTKa U €€ DIIEMEHTHI: Y3JIbl, PSAIbI, IJI0-
CKHE CETKHM M JJIEMEHTapHbIC STYEUKU. PeTukysp-
Hasl IJIOTHOCTH IUIOCKUX CETOK M IPaHEN KpUCTaJ-

14




Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

7a. YTJoBble M JIMHEWHBIE MAapaMeTpbl KpUCTall-
JMYECKUX PELIETOK. THUIbl KPUCTAIUIMUECKUX pe-
meTok bpaes. TpaHCIALMOHHAS CUMMETpUSL KpU-
CTALIMYECKUX  CTpYKTyp. IIpocTtpaHcTBEeHHBIE
rpynnsl cumMerpun E.C. ®@enoposa. [lomumop-
¢usm. Tlomurumusm. Hzomopdusm. Mzomaumop-
¢busm. Tunbsl XUMHUYECKUX CBsI3ed B KpHUCTaUIax.
Koopmunanyonnsle uyucna. Kpucramummueckue
pPacTBOpPHI 3aMEIIECHUS], BHEAPEHUS U BBIYMTAHMS.
MopdoTrponusi. ATOMHbIE pa3pyLICHUs CTPYKTY-
pel  kpuctamwioB. Knaccuduxamus aedextos
cTpyKTypbl. Toueunsble nedextsl. Jlucnokauun
KpaeBble U BUHTOBBIE. [lOTHOCTH AuMCIOKaLMii,
Meroabl ux HaOmogeHus. CTPYKTYphl pacmaaa
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnoegubl MuHepaiocuu

T.3.1

BBojgnas mexmms.
Munepanorus

IlonsiTne 0 muHepasie 1 MuHepaioruu. Poins mu-
Hepana Ha ciyx0e nuMBHiIM3auuud. MuHepansl U
MUHEpAJIbHOE CBIPBE B YEPHOW METAJUIYpIUH.
OOwrast, reHeTUYECKas, PerMoHalIbHAsA, KOCMUYe-
CKas, TEXHUYECKasl M TEXHOJIOTMYECKas MUHepa-
JIOTHSl.

T.3.2.

Kpucramnoxumuueckas Kiac-
cU(UKaIMI MUHEPAJIOB

Kpucrammoxummdaeckas Kiaccu(puKanyus MUHepa-
JIOB, €€ NPUHIUIBI. XapaKTepUCTUKAa MUHEPalb-
HBIX THUTIOB, TIOJTHUIIOB; KJIACCOB, ITO/IKJIACCOB;
IpYII, MOATPYIIT; BUIOB, PA3HOBUIHOCTEH; UH-
JMBHUJIOB M CyOMHINBUIOB.

[TonsTHE O pyaax U TOPHBIX MOPOIAX.
[TpompItenHas KiaaccuGuKaus MHHEPAJIOB.
Knaccugukaius MUHEPaIbHOTO ChIPbs B YEPHOIH
METaJUTYPTHH:

-JKeJIe30pyIHOE: ChIpOe (MapTEHOBCKUE, JOMEH-
HBIE, arJIOMEPAIMOHHBIE PY/IbI),

oOoraieHHoe (MTPOMIPOAYKT, KOHIIEHTPAT),
CHHTE3MPOBAaHHOE (ariiomepar, OKaThImu, heppo-
CILJIaBhI),

-nerupyoiee: (pyAabl Maprasiia, Xxpoma, ko0aib-
Ta, Bosb(dpama u 11p.),

-¢urocyrorue: (KaabIuT (M3BECTHSIK), H3BECTD,
JIOJIOMUT, KBapll, (PJIFOOPHT U 1Ip.),
-OrHEYHOpHBIe: (MarHe3uT (NepukIias), J0JI0MUT,
HINKAHENb, XPOMHUT, OOKCUT (KOPYH[), KAOTUHUT
(MynuT), KBapl (TpUIUMUT, KPUCTOOATIHT) U
zp.),

-1IITaK000pa3yrole MUHepabl (0IUBHHBI (Pop-
CTEpUT, (HASIIUT, KATBIIHOOIUBUH ), METTHIIUTHI
(reneHuT, OKEPMaHUT), MUPOKCEHHI (IUOTIC, Te-
JIeHOepruT) u 1p.),

-MUHEpabl - HOCUTENIU BPEAHbBIX TEXHOJIOTHYe-
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Kon Tema
Coneprxanue

TEMBI JICITUTIAHBI
CKHUX IIpHMeceii: cepbl, hocdopa, IMHKA U JIp.
(cynbduabl: TUPUT, APCEHOTUPUT, TUPPOTHH,
chaneput u z1p.; hocdaTel: anmaTUT, CUIMKOKapHa-
TUT U JIp.)
[TapareneTrueckas accolMaIys MHHEPAJIOB.

T3.3. Onruueckue 1 Mexanuueckue | OnTuyeckue CBOWCTBA!

CBOMCTBaA MHHEPAIOB

llokazamenu npenomnenuss B ONTHUYECKH H30-
TPOIHBIX (KPUCTAJIIbI BBICHIEW KaTEropuu) U aHu-
30TPOMHBIX (KPUCTALIBI CpeAHeil (OJHOOCHBIE) H
HU3IIeH (ABYXOCHBIE) KaTEropuil) MHHeEpasax.
HBynpenomnenue. [lneoxpousm munepanon. Or-
TUYECKHE METOJbI ONpEACICHUs IIJIaKooOpa3yro-
IIMX MHUHEPAJIOB B IPOXOJSAIIEM CBETE - METPO-
rpadusi.

Llgem B KpHUCTaJUIMYECKOM arperare W IOPOLIKE
(uBer uyeptsl). IlpUumHBI OKpacku MHMHEPAJIOB.
JIroMuHecueHys MUHEpasloB. BusyaibHble MeTO-
JIbl OTIPEJICIIEHUSI MUHEPAJIOB.

bneck - ompasxxcamenvnas cnocoonocms MUHEpa-
J0B. 3aBUCUMOCTh OJecKa OT KpHUCTaNIOXUMUYe-
CKUX (METAJUINYECKUH, MOIyMETAJUINYECKUH, aj-
Ma3HBIH, CTEKJISTHHBIN) U KPUCTAILIOMOPQOIIOTH-
YECKUX (3EpKabHBIA, MATOBBINA, YKHPHBIH, IEITKO-
BUCTBIN U J1p.) ocobeHHocTe. OnTuyeckue MeTo-
JIbl OTIPEEIIEHUS] METANIOB U PYAHBIX MUHEPAJIOB
B OTPaXEHHOM IIBETE - MUHeparpadus.
MexaHnueckue CBOMCTBa MUHEDPAJIOB!
Cnatinocms, omoenbHOCmb U U310M B KpUCTAIIAX
MUHEPAJIOB. 3aBUCUMOCTb CIANMHOCTH OT KpH-
CTAJJIOXMMUYECKUX OCOOEHHOCTEH MUHEPAJIOB.
CniaiiHOCTb - MpUMEpP aHU3OTPOIIMHA MUHEPAJIBHBIX
kpuctaymioB. Krnaccupukanusa cnaiiHoctd 1O
dopme U cTeneHu coBeplieHCTBAa. MeTobl onpe-
JIEJIEHUS.

Teepoocmv munepanog. Metoabl onpeaeraeHus
TBEPAOCTH: METObI Lapananus (3TaJoHHAs Jecs-
THOaNIbHAs MIKaia TBepAOCTH Mooca) M BlaBJIH-
BaHMs alMa3HOW mnmpamuabl Bukepca (Mukpo-
tBepaomepsl [IMT). PerukynsipHas u BekTOpH-
albHasl aHU30TPOIHUS TBEPAOCTH. XPYNKOCTh, yII-
PYTrOCTh, THOKOCTb U 3JITACTUYHOCTh MUHEPAJIOB.
IIpoune cBoOMCTBa MUHEPAJIOB:

IInomnocmye. JuddepeHunanyss MUHEPAIOB IO
IUIOTHOCTH B Ipoliecce Kpucraminzauuu. JIuksa-
nus. PacciioeHne MMHEpalbHBIX pacllaBOB B
npupoje (Marma) U B MeTaJUTypruu (uuiak / me-
Tay1). ['paBUTAIIMOHHBIE MPOLIECCH OOOTalIeHUs
MUHEPAJIOB.

OnexmpomacHumHuvle  CEOUCMBA  MUHEPAILOs.
MarsuTHable cBOMCTBA. METOIBI MATHUTHOI'O 000-
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

TalICHUsT JKEIIE3HBIX pPYyA. TepMO3JIEKTpUYECKUE
cBoiictBa. TepmoDJIC. Tepmonapsl. [Ibe3035ek-
TPUYECKHE CBOMCTBA (CTAOMIHM3AIMs PaIHOBOIH,
TUIPOAKYCTHKA, KBAPIIEBHIC YaChl U JIP.).
OrHeynopHOCTh (TeMmIeparypa IUIaBJICHUS), TH/I-
podubHOCTD, THAPOPOOHOCTH, PACTBOPUMOCTD B
BOJIC M KHCJIOTaX, BKYC, 3amax | Ip.

T3.4

CTpyKTYpbl U TEKCTYpBl MH-
HEPAJIBHBIX arperaroB B py-
Jlax ¥ TOPHBIX MOPOJAX

WneanbHble U peanbHble KpucTamibl. Kpucramio-
Mopdostornueckas crpykrypa. Ilonsrtus o6 or-
paHke, rabuTyce U 00JIMKE KPUCTALIHYECKUX MU-
HepaJbHBIX HMHAMBHAOB. Kiaccuduxanus Kpu-
CTaJUIOB 1O O0JIHKY (M30METPUYHBIE, YATMHEHHBIC
U yioméHHble). OTHOCUTENbHBIE U A0COJIIOTHBIE
pasMepsl MHHEPAJIbHBIX HMHIUBUIOB. | 'paHyino-
MeTpHyecKass  KiIacCH(PUKAaIus  MHUHEpaTbHBIX
CTPYKTyp.  YIOpsIOUYeHHOE  (mapajenbHoe,
JBOMHHUKOBOE, PaJHaIbHO JIYYUCTOE | JAp.) U Oec-
MOPSIOYHOE CpacTaHWEe MHUHEPAJIbHBIX WHIHBU-
JIOB. DHJOTaKCHaJIbHOE, 3MUTAKCHAJIbHOE U IOH-
KAJIMTOBOE MPOPACTAaHHE MUHEPATbHBIX WHIWBH-
JIOB.

TekcTyppl MHHepanbHbIX arperatoB. OcoObie
(GOpMBI MUHEPATBHBIX TEKCTYP: APY3bl, Chepoin-
ThI, KOHKpEUWH, CeKpermuu u T. 1. OCHOBHBIC
MOP(OJIOTHUECKUE THUIIBI TEKCTYp: MAacCHBHas
(omHOpOMHAs), BKPAIUICHO-TISITHUCTASI, CIIOMCTast
(monocuaras), JepopmanuoHHAs (TpelLIeHHas,
IIPOXKMUIIKOBAsl, OpeKuneBas).

T.3.5

Kpucrannoobpa3zyromas cpe-
Ja B TIpollecce MHHEPanoo0-
pasoBanusi.  Kunernmueckue
TUIIBI KpHUCTAJIJIN3allun

[Tponeccrl kpucTamiooOpa3oBaHusl B razoodpas-
HBIX (ra3, map), *XKUAKuX (paciuiaB, pacTBOp) U
TBEpIBIX (KpHCTalJIMUecKasi, aMopdHas) cpenax.
[TonsTHE O CTAaOMIBHOM, paBHOBECHOM, METacTa-
OUJIBHOM M JTAOUIIBHOM COCTOSIHUM KPUCTAJUIOB U
KpucTtajmoodpasytomeit cpensl. Kunernueckue
IPOMBIIIJICHHbIE TUIIBI KPUCTAILIU3AIUN

T.3.6

3apoXkAeHUEe KPUCTAUIOB B
TEOJIOTUYECKUX U METaIIyp-
THUYCCKUX Iponeccax

[Tpomecchl 3apoKACHUsS, pocTa W pa3pyHICHUS
KPUCTANIOB B Ta3000pa3HbIX (ra3, map), KUAKUX
(pacmimaB, pacTBOp) M TBEPABIX (KpHUCTAJIMYE-
CKHUX, aMOP(]HBIX) cpenax.

['oMOTeHHBIE W TETEPOTCHHBIE IMPOIECCHl 3apOXK-
JIeHHUs KpUCTaUoB. KpucTanioXumMuueckue TUIIbI
3apOIBIIIEBHIX [IEHTPOB KPUCTAIUTH3AINN TIPU Te-
TEPOT€HHOM 3apoXkJaeHUU. DaKkTOphl, BIUSAIOLINE
Ha CaMOTIPOHM3BOJIFHOE 3apOXKICHUE KPUCTAIIIOB U
cnenuduyeckre 0COOEHHOCTH IIEHTPOB KpHCTa-
JW3alMA TIPH TETEPOTCHHOM 3apOKICHUU KpH-
CTaJUIOB.

T.3.7

OCHOBHBIE TEOpUH POCTa
KPUCTAJUIOB B IMPOIECCE T€0-
JIOTUYECKOT0 M TEXHUYECKOTO

OCHOBHBIE TEOPUH POCTAa KPUCTAJLIOB: Tep-
MoauHaMu4eckast, aup@y3rnonHas, adbcopOLMOH-
Hasl, MOJICKYJIIPHO-KMHETHYECKasi, TUCIOKAIHOH-
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

MUHEPaT000pa30BaHUS

Hast. OcoOEHHOCTH UX peau3aly B IPUPOIHBIX
U TEXHUYECKUX ycioBusiX. CrocoObl ympaBieHUs
KUHETHKON KpHUCTAUIM3alMM M KadyecTBOM oOpa-
3YIOIMXCS METAJUIOB U MUHEPAJIOB.

P4

TI'eonozuueckue npouyeccslt

T.4.1

OcCHOBHBIE ~ TI'€OJIOTUYECKUE
MpoLecchl 00pa3oBaHUA Me-
CTOPOKJICHUM TMOJIE3HBIX HC-
KOITaeMbIX

['eonoruueckoe CTpOEHNUE 3EMHOTO 111apa.
DHOozenHble npoyeccyl MUHepanroobpa308aHus:

- MarmMarudeckue (MHTpy3uBHBIC U 3 (y3UBHEIE),
KpaTKasi XapaKTEepUCTUKAa MarMaTH4eCKUX MOpOJ
Y MECTOPO’KJICHUH I0JIE3HBIX NCKONAEMBIX, B TOM
YHCIe KEJIe30PYIHBIX B BYJIKaHUYECKUX TpyOKax
B3pbIiBa B Boctounoit Cubupu;

- TMErMaTUTOBBIC, KpaTKas XapaKTepHUCTUKa IO-
JIE3HBIX UCKOMAEMBbIX;

- KOHTaKTOBO-M€TacoMaTH4yecKue (CKapHOBBIC)
JKeIe30pyaHbIe MecTopokaeHus AnTtae-CasHCKoi
TOpHO# 001acTH;

- TUJIPOTEpPMaJIbHbIE MECTOPOKJIEHHS LIBETHBIX U
JETUPYIOIIUX PY/I.

OK302eHHble npoyeccyi:

- (usmyeckoe, XUMHYECKOE M OHOJIOTUYECKOE
BBIBETPUBAHUE (HKEJIE3HbIE HUIAINBI OYpbIX JKeles3-
HSKOB M MAapTUTOBBIX DPYyJ B 30HE OKHCIICHUS
CyIb(UIHBIX MECTOPOXKICHUN);

- 0Ca/I0YHBIE: PACCHIIHbIE (TUTAHOMAarHETUTOBbIE
POCCHINKM Ha MOPCKOM LIeNb(e, KBapLEBbIe MECKU
U Jp.), XEMOTeHHble (MOpPCKHE  >Kele3o-
MapraHieBble KOHKPEIMH, W3BECTHSKH, OTHe-
YIOpPHBIE TJIMHBI U Ap.), OMoxuMudeckue (6010T-
HBIE KEJIe3HbIE PY/bl, TOPPSHUKHU U JIp.).
Memamopgoeennvle npoyeccol:

PernonanbHBIi, KOHTAKTOBBII M JUHAMHUYECKHH
meramop¢pusMm. Cranuum meramopdusma. Mera-
MOpP(OTreHHbIE  MECTOPOXKJIEHUS  MKEJIE3UCThIX
KBapLMTOB, KaMEHHBIX YIJIeH, KBapLWUTa, OrHe-
YIOPHBIX aHAATY3UTOBBIX U KHAHUTOBBIX CJIAHLIEB

u ap.

T.4.2

TexHu4eckne mpoueccsl MHU-
HepanooOpa3oBaHUs TpPU ar-
JOMEpalu B TPOU3BOJACTBE
YyryHa U CTaJIX U B OTHE-

yrnopHo# ¢yTrepoBke

Hpobnenne m obOoramieHne TOJIE3HBIX HCKOIae-
MbIX. [oHSTHE O KOHIIEHTpaTe M OTXOoJaX (XBO-
cTax) oborarieHusl.

Arnomepanis W OKOMKOBaHWE. MuHepaiorus
KEIIe30PYIHBIX arjioMepaToB U OKATHITICH.
MunepanoobpazoBaHue B JOMEHHBIX MpOIleccax.
MI/IHepaJ'[Ol"I/ISI JOMCHHBIX IIJIaKOB, apHHCaKa Ha
(byTepoBKe M MUHEPATBHBIX OTJIOXKEHUH (IIUMHKU-
Ta) B TpyOOMIpOBOax.

MunepanoobpazoBaHue TpHU CTAICTIABUIBHBIX
nponeccax. ACCUMWISLIUS HW3BECTU. MuHepano-
T'us CTAJICIIJIIaBUJIBHBIX IIJIIAKOB.
MunepanoobpazoBaHue B OTHEYNOPHBIX HM3AENHU-
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

SX B METATypruu. MUHEpaaorus KBapIHTOBBIX
(IMHACOBBIX), IIAMOTHBIX, MEPHUKIA30BbIX, IIIH-
HeJTb-()OPCTEPUTOBBIX, CMOJI0-I0JIOMUTOBBIX,
MYJUTUTOBBIX U MPOYUX OTHEYIIOPOB.
MuHepanooOpa3oBaHue B IMPOU3BOJICTBE M HC-
MOJIb30BaHNUU ()IFOCOB. MUHEpaIoruss MHHEPATb-
HBIX (DJIFOCOB.

MuHepanorusi METaJUTypTUYECKUX [IJIAMOB U TIbI-
JIH.

DKOJIOTUYECKass MUHEPAJIOTHSI B PELICHUHU IPO-
0JIeM KOMILICKCHOW Majlo- HUIM 0€30TXOJIHOM IIe-
pepabOTKN MUHEPAIBHOTO ChIPbSI.

T.4.3

OCHOBHBIE MCTOJbI KpUCTaJI-

JIO-MHUHCPATTOTHYCCKHX

u

neTporpaduyecKux HCCIen0-

BaHUI1

Kpucrannomopdonornueckuii 1 roHuoMeTpude-
CKMI aHAJIN3.

I'panynoMeTpu4ecKuii aHaIu3.

XuMuyeckui (NOJHBINA, JOKAJIbHBIN, CIEKTpajb-
HBIM, PEHTTE€HOCIEKTPAJIbHBIN, YHEPrOAUCIEPCH-
OHHBIN) aHAJIN3.
JuddepeHumanbHO-TEpMUUECKUI aHAIN3.
PentrenoBckuil ananu3. KonnuecTBeHHBIM M Ka-
YeCTBEHHBIH (a30oBbie aHANM3bl. KonnuecTBEHHBIN
U KAueCTBEHHBbIH XHUMHYECKHE PEHTICHOCIEK-
TpaJIbHbIE aHaJIN3bl. JIOKaNbHBIA PEHTTEHOCHEK-
TpaJIbHBIA aHAJIN3.

[Terporpaduyecknil aHamu3 TOPHBIX MOPOA, Me-
TaJUypru4ecKuX IUIAKOB M OTHEYNnopoB. Mukpo-
CKOIIMYECKOE MCCIIEOBAHNE MUHEPATIOB B IIPOXO-
JISIIIIEM CBETE.

Muneparpaduyeckuil aHanus pyj, ariomepaTos,
METAJIJIOB U CIUIaBOB. MUKPOCKOINYECKOE UCCIIe-
JIOBaHME MUHEPAJIOB B OTPAKEHHOM CBETE.
ONEeKTPOHHbIE MUKPOCKOIIMYECKUE HCCIIEI0BaHUS
(METOIOM peITUK, CKaHUPOBaHMS M MPOCBEUYMBa-
HUs).

dotorpaduueckue MeTobl HAYYHBIX HCCIIEIO0BA-
HUM (Makpo- 1 MUKpodoTorpadupoBaHue).
KommnbroTepHas rpagudeckas U CTaTUCTHYECKas
00paboTKa JaHHBIX MHHEPAJIOTMYECKUX U KpH-
CTAJJIOXMMUYECKUX UCCIIEJOBAHUMN.

Ilpumepuaa memamuka camocmoamenvHoil pabomaul

CaMocTosTenbHast paboTa 3aKII04aeTcsl B U3y4YEeHUH PEKOMEHyeMOM JINTepaTyphl 1O

TEMATUKEC MMPAKTUICCKUX 3aHATHI U B BBITIOJTHEHUH JOMaIITHUX pa60T 10 MUCIIUIIIINHE.

IlpumepHnvlit nepeuens mem OomauwiHux paoom:
1. Ilepeyens Tem nomarnei padbotsl Nel: «OcHOBBI KpucTasuiorpadumm»:
Wcropus pa3BuTus MUHEPAIOTMH U METAILITYPIrUn
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[Tpeamer u 3aiaun KpUcCTaJUIOTpaguu, KPUCTALNIOXUMUUA U MUHEPAJIOTHH. 3HA-
YEHHME 3TUX HayK IS MCCIENOBAHHUS MUHEPANIOB, Py, TOPHBIX IOPOJ, arjoMme-
paToB, IIJIAKOB U METAJUIOB.

Kpatkast uctopust pa3Butus oOmield 1 TEXHUYECKOH KpucTauiorpaguu U MUHE-
paJIOTHH.

ArperaTtHble COCTOSIHUSI BelllecTBa. Kpucramn M KpHUCTaNIMYECKOE COCTOSIHUE
MUHEPAJIOB U METAJIJIOB.

OO011e cBOMCTBAa KPUCTAIIIOB: OAHOPOIHOCTh, JUCKPETHOCTh, AaHU30TPOIIHOCTD,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOTpPaHEHUI0. PacrnpocTpaHeHHOCTh MHU-
HEPAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuenn Tem nomarineit padboTel No2: «OCHOBBI KPHUCTAUIOXUMHUI.

IIpocTpaHcTBEHHAs KPUCTAJUIMYECKAsl pElIETKa M €€ SJIEMEHTBI: Y3JIbl, PSbL,
IJIOCKUE CETKHU U DJIEMEHTAPHBIE STYEHKHU.

Tunel kpucTamMyeckux pewmeTok bpaBs. TpaHcnslLMOHHAs CUMMETpUS KpH-
CTaJNIMYECKUX CTPYKTYP.

[Tomumopdusm. [Tomurunmszm. M3omopduzm. M3omumopdusm.

Tunbl XuMHUYECKUX CBA3EH B KpucTauiax. Koopaunaunonusie yucna. Kpucran-
JMYECKHE PacTBOPHI 3aMEIICHHS, BHEIPEHUsI U BbIYUTaHUS. MopdoTporus.
ATOMHBIC pa3pylIeHHUS CTPYKTYypbl KpuctauioB. Kiaccupukammst nedexTon
CTpYKTYypHl. Toueunsie nedekTol. J(ucmokannu KpaeBble 1 BUHTOBBIC.
[TnoTHOCTH AUCIOKanui, MeToAbl UX HaOmoaeHus. CTPYKTyphl pacraja H30-
MOP(}HBIX KPUCTAIITMYECKUX PACTBOPOB.

3. [lepedens Tem pomMarnrHei padoThl Ne3: «OCHOBBI MHHEPATIOTHIDY

[TonsTe o MuHepane U MUHepajioruu. Poiab MUHepana Ha Cily)kOe IUBHIN3a-
U

MuHepansl 1 MUHEPAJIBbHOE CHIPHE B YEPHOW METAIUTYPIHH

OO01asi, reHeTUYEeCKas, peruoHaJIbHAsA, KOCMUYECKasi, TEXHUYECKasi U TEXHOJIO-
rU4ecKasi MUHEPaJIOTHsl.

MuHepanbHOE ChIpbe AJIs YePHOI METaJUTypriH: JKeJIe30pyAHOE: ChIpoe (MapTe-
HOBCKUE, JIOMEHHbIE, arJIOMEPAllMOHHBIE PYIbI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIH, (PepPOCILUIaBbl) MUHEPAILHOE ChIPhE
JUIsl YEPHON METAJUTYPrUH.

Pyns! maprania, xpoma, kobanbTa, Bojibppama u JIp. pyJsl, Kak Jerupyrouiee
MUHEPATIBHOE ChIPhE AJI1 YEPHOU METaTypIrHH.

MuHepanbHO-ChIpbeBas 6a3a 1o (GIIOCYIOLUIMM U OTHEYIOPHBIM MUHEpaaM,
IPUMEHSIEMbIM B YEpPHON METaTypruu: (KaJbLUT (U3BECTHSIK), U3BECTb, J0JIO-
MUT, KBapll, (QJIIOOPUT U JIp. ;MarHe3uT (MepuKia3), JOJIOMUT, HIMUHEIb, XPO-
MUT, OOKCUT (KOPYH[), KAOMMHUT (MYJUTUT), KBapll (TPUAUMUT, KPUCTOOAINT) U
zp.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XUMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yIOLINX
MUHepasioB (0JUBUHBI ((popcTepuT, pasauT, KaabLIUOOIUBHH), MEIUIHUTHI (Te-
JICHUT, OKEPMAHMUT), MUPOKCEHBI (IUOTIC/I, TeICHOEPTUT) U JIp.).
PU3NKO-XUMHUUYECKHE CBOMCTBA MUHEPAJIOB - HOCUTEJIEN BPEIHBIX TEXHOJIOTH-
4eCKUX MpHUMeceil: cepbl, pocdopa, HUHKA U Ap. (CyIbGHUAbL: TUPHUT, APCEHOIHU-
PUT, IUPPOTHH, chaiepuT U Jp.; pocdaTel: anaTUT, CUIUKOKApHATUT U 1Ip.) Hx
BIIMSTHUE HA KAUECTBO METAJTYPruueCKON IPOAYKIIUH.

4. Ilepeuenn TeM fomariHeit padotsl Ned: «['eonoruueckue mporecchn»

OCHOBHBIE HIOTEHHBIE MTPOIECCHl MUHEPATI000pa30BaHuUs
DK30TeHHBIE MTPOIECCH MUHEPaT000pa30BaHuUs
TexHUYECKHE MPOLIECCHl MUHEPaI000pa30BaHus PH arioOMepainu
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e MunepaiooOpazoBaHHEe B JOMEHHBIX Ipoleccax
e MuHepasiorus JOMEHHBIX [IJIAKOB, TapHUCa)Ka Ha PyTEPOBKE U MUHEPATBHBIX
OTJIOKEHUH B TPyOOIpOBOIaX

IlepeyeHb npakTHYECKUX PadoT

1. OnpeneneHre CMMMETPUN Ha MOJIENSIX UACATBHBIX KPUCTAIUIOB 2 qaca

2. Omnpenenenne BHEIIHUX TPAHHBIX, peOEPHBIX U BEPIIMHHBIX (OPM B KpUCTaLIax. ¥ c-
TAHOBKA KPUCTAJUIOB U OIpEesIeHHE KPUCTAIUIOrpapHUECKUX CHMBOJIOB TPAHHBIX, peOEPHBIX
1 BEPIIMHHBIX (HOPM 2 yaca

3.

4. N3yuyenue cucreMaTuueckon KOJJIEKIIMY MUHEPAIOB. POpMBI IPUPOIHBIX BBIACICHUI
MHUHEpAJIOB 2 qaca

5. JnarHoctuyeckre CBOMCTBa MUHEPAIOB 3 4aca.

6. N3yuenwne, onucanue GU3NYECKUX CBOWMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH
cpacTtaHus, onpeaeNeHue MUHEPAIOB, CIOCOOOB UX MCHOIB30BaHUS B YEPHON METAJUTypruu U
HapOJHOM XO03sIiiCTBE 2 yaca
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7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJACTBA ISl POBEJACHUS MPOMEKYTOUHON aTTeCTAlNM:

CTpYyKTYpHBIH 2JIEMEHT
KOMITETCHINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

IIK-2 - cioco0HOCTHI0 BLIOMPATH METO/IbI HCCIe0BAHUS, IVIAHUPOBATH

3YJAbTAThI U 1€J1aTh BBIBO/JAbI

U NPOBOJUTH HEOOX0AMMbIe IKCIIEPUMEHTHI, HHTEPIPETHPOBATH pe-

3HaTh

OCHOBHBIE OIpe/IeJIeHHs] U TOHATUSL MPEIMETOB
KpucTaiorpadus, MUHEPAIOTUS M NEeTporpa-
¢ust; cnenupuKy ¥ TPUHIIMUIIBI HAYyYHOTO 3HAHUS;
IJIaBHBIE JTAIbl Pa3BUTHS HayK,

- BJIEMEHTHI U MTapaMeTPhl IPOCTPAHCTBEHHOM
peleTKy;

- OCHOBHBIE CBOMCTBA KPUCTAIIMUECKOTO Bellle-
CTBa, KJIacCU(UKAIIUIO KPUCTAIJIOB U TIPOCTHIC
(GbOopMBbI MHOTOTPaHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIUIOTpaduu;

- YCTAHOBKY M CUMBOJIUKY KPUCTAJUIOB;

- CTPYKTYPY KPHCTAIIJIOB;

- IMarHOCTHUYECKUE MPU3HAKH MUHEPAJIOB,;

- KJ1accu(UKAIMI0 MUHEPAJIOB, OOIIIYIO XapaKTe-
PHUCTHUKY KJIACCOB, OCHOBHbIE HAPaBJICHUS
MPaKTUYECKOTO MCIIOJIb30BAaHHUSI MUHEPAJIOB;

- OCHOBHBIEC 9H/IOT€HHbIE U HIK30T€HHBIE MPOLEC-
Cbl MUHEPAJIO00Pa30BaAHMUSL.

IIpuMepHBIii epeyeHb BOMPOCOB K 3a4eTy

[TonsTHE O KpUCTAIIE U KPUCTATUIMUECKUX BEIIECTBAX.

OCHOBHbBIE CBOICTBA KPUCTAJLIOB.

CummeTpusi KpUCTAIUIOB, BUJBI CHMMETPUM, CHHTOHUH, KATETOPHUH.

[IpocTpancTBeHHast KpUCTAJUIMYECKAsI PEIIETKA, €€ JIEMEHThI U Ma-

paMeTpBhl.

5. [lonsTre O MPOCTHIX U KOMOMHALIMOHHBIX (opMax, MPUHIMIBI KX
Ha3BaHUA.

6. YcranoBka kpucramios. [IpaBuia BeIOOpa oceil 1 eTUHUYHON TpaHH.
WHaeKchl 1 CUMBOJIBI TPAHEH U TIPOCTHIX POPM.

7. 3aKOH palMOHATBHOCTH OTHOIIEHUH MapaMeTpoB - 3aKoH [ aton

8. IpaBwia ycTaHOBKH KYOMYECKHUX M TETPArOHAIBHBIX KPUCTAJIIOB.

9. IIpaBuia ycTaHOBKU TPUTOHAIBHBIX M T'€KCArOHAJIBHBIX KPUCTAILIIOB.

10.ITpaBnia yCTaHOBKY KPHCTAJLIOB HU3IIICH KATETOPHUH.

11.3aK0H MOCTOSIHCTBA IPAHHBIX YTJIOB.

12.0OcHOBHBIC 3a/1a4M KPUCTAUIOXUMHH. THITHI TUIOTHEWIINX MIAPOBBIX
YIaKOBOK.

13.0OcHOBHBIC THIBI KPHCTAUIMYECKUX PEIIETOK W THITBI PEIICTOK
BPABDO.

14. Tunsl KPUCTATUTMYECKUX CTPYKTYP MOHHBIX KPUCTAJIIOB.

15.Tumbl KPUCTAITUIECKUX CTPYKTYP METAIUTHUECKUX KPUCTAILIOB.

16.TuIbl KPUCTALTMYECKUX CTPYKTYP aTOMHBIX H MOJICKYJISIPHBIX KPH-
CTaJLJIOB.

17.13omopdu3smM, Tumsl n3oMopdusma o CTENEeHN COBEpUICHCTBA U Xa-
pakTepy 3aMeleHuUs.

el N =




CTpYyKTYpHBIH 2JIEMEHT
KOMITETCHIIHI

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

18.ITonmuMopdhr3M U OTUTUITHU3M.

19.ITonatue o mMuHepaie, pyae u nopone. IIpoMbinuienHas kiaccudu-
Karusl.

20.Kpucramioxumudeckas KiIacCuPUKaIUs MUHEPAIOB.

21.0ntryeckue (1[BET, IIBET YEPThI, OJIECK, MPO3PAYHOCTh) CBONCTBA
MUHepaa.

22 .Mexanuveckue (TBEpIOCTh, CMAWHOCTh, W3JIOM) CBOMCTBA MHUHEpa-
JIOB.

23.Mopdoomnorus munepasnoB. [IoHsATHE O CTPYKTYpE U TEKCTYpe.

24 Tlonsitue 00 orpanke, raburyce u oomuke MmuHepano. Kiaccuduxa-
1I1s] MUHEPAJIOB 0 OOJIMKY U CTENEHU uauoMophusma.

25.Knaccudukanust CTpykTyp 1O OTHOCUTEIBHOMY U a0OCOIOTHOMY
pa3mMepy MUHEpaJIbHBIX UHIUBHU/IOB.

26.0co0bie (opMBI MHHEPAIBHBIX arperaTtoB Apy3bl, cepoiauThl, Ha-
TeYHBIC (POPMBI.

27.IlonpoOHast XxapakTepHCTHKa TeMaTHTa U KopyHaa. CBeeHus o mar-
HETHUTE.

28.ITonpoOHast XapakTepUCTHKa MarHeTuTa W Xxpomuta. CBeIneHHS O
IIMAHEIN U BIOCTUTE.

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAJBIIUT, OJIOMHUT,
MarHe3uT, CUJEPUT, MaJaxuT, a3ypuT. IX ponb B 4epHOI MeTamtyp-
THH.

30.XapakTepucTuka Cyiab(QHUI0B: XaJIbKOMUPUT, MUPPOTHH, TaJECHUT,
cdaneput, MOIHOJEHUT, apceHonuput. X ponp B 4yepHOU Meral-
JTYprHH.

31.XapakTepucTka MHHEpaJOB W3 Kjacca cynb(daroB: GapuT, THIIC,
aHTUJPUT.

32.XapakTepucTHKa CHIMKATHBIX MHUHEPAIIOB W3 TPYIIBI MOJEBBIX
IIMaTOB.

33.XapakTepucTrKa MUHEPAJIOB W3 TPYNIBI OMWBUHOB: ((hasumt, dop-
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CTpYyKTYpHBIH 2JIEMEHT
KOMITETCHIIHI

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

CTEpUT, MOHTUYEILINT).

34.XapakTepuCTUKa CUIMKATHBIX MHUHEPAJIOB U3 TPYIIIBI MUPOKCEHOB:
(mmoricu, aBrUT, reJICHOCPTHUT).

35.XapakTepucTKa MHUHEPAIOB Tpymmbl am(puOOoIoB: (aKTUHOIUT H
poroBasi OOMaHKa).

36.001ue npeacTaBieHus 00 SHIOTEHHBIX, IK30T'€HHBIX U MeTaMopgo-
TeHHBIX MpoIleccax MUHEPAIoo0pa3oBaHUsl.

37.Marmarudeckue nporecchl (3¢ dy3uBHbIE U MHTpY3uBHBIC). Kitac-
cupuKalysg MarMaTHYeCKUX TMOpOJ: KHUCHble (TPaHUT), CpPEAHHE
(cMeHHT, TUOPUT), OCHOBHBIE (TabOpo, 0a3aibT), yIBTPOOCHOBHBIC
(myHuT, KUMOEPIIUT), IIENOYHbIe (He()ETMHOBBII CUEHHUT).

38.IlermatuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKAPHOBBIE) W
TUAPOTEPMAIIbHBIE TpolecChl. MeCTOPOKICHHS MOJNEBBIX HCKOIae-
MBIX, CBSI3aHHBIE C STUMH IIPOIIECCAMH.

39.0K30reHHbIe MPOLIECCHl: BHIBETPUBAHUE U OCaaKooOpa3oBaHue (pu-
3UYECKOE, XUMHUYECKOE U OMOXUMHUYECKOE). MEeCTOPOXKICHHS TTOJIE3-
HBIX UCKOTIAEMBbIX.

40.MeTtamopduvecKre TPOIECChl: KOHTAKTOBBI W PErHOHABHBIN Me-
TamMoppu3M. MecTOpoXKIeHUS MOJIE3HBIX HCKOMAEMBIX.

41.TexHu4eckue MpoIecchl MUHEPAIO00pa30BaHUsI.

42 Ilonsitne 06 ariomepanuu. [Iporeccsl JUCCOLMIIMU MHUHEpPAIOB U
METacOMaTUYECKOTO 3aMETICHHSI.

43.TTpornecchl KpUCTATU3ALUN TIPU arJIoMeparuu.

44 XapaKTepuCTUKA TJIABHBIX W XapaKTEPHBIX ariiOMEpPaIllMOHHBIX MH-
HEepasoB.

45.I1apareHe3uc MUHEpasoB.

46.0OcHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.

47 KuHeTn4yecKkue TUIIbI KPUCTATU3ALINH.

48.3apoxIeHre KPUCTAIIIOB.

49.0OCcHOBHBIE TEOPUH POCTA KPUCTAILIIOB.
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CTpYyKTYpHBIH 2JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

KOMIIETCHIIUU
50.Kpucramnorpadguss u MuHepanorus METALTYPrHYECKUX IIJIAKOB U
[UIAMOB.

YMeTs: KOPPEKTHO BBIpaXaTb MW apryMeHTupoBaHO | IIpuMepHbIii NepedeHb NPAKTHYECKHUX PadoT
000OCHOBEBIBATh IMOJIOKECHUSL HpCI[MeTHOf/'I o0OJac- OHpCIIGHGHI/Ie CUMMCTPUHU HAa MOACIIAX NACAIbHBIX KPUCTAJUIOB
TH 3HAHHS, AMATHOCTHPOBATH S(b(EKTHBHOCTD Omnpenenenre BHEIIHUX TPaHHBIX, PeOCPHBIX M BEPIIMHHBIX (opMm B
METOJIOB NCCIISNOBAHAS; IPUMEHATH HOBEIS JHa- KpHUCTaiaX. Y CTaHOBKA KPUCTAIOB M OIpeesieHHe KpucTauiorpagu-

. YEeCKUX CHMBOJIOB I'PaHHBIX, peOCPHBIX U BEPIIUHHBIX (HOpM

HUA B HAYHHO-LPAKTHACCKOM JICATCILHOCTH. N3ydenue cucremMaTnyeckoi KOJUIEKIIMM MUHEPaIOB. DPOpMBbI PUPOI-
- OIPEJENATH IEMEHTbl CHMMETPHH M IPOCTBIC | ypix Bpige/eHuil MUHEPAIOB
(GOpMBI MHOTOTPaHHMKOB ¥ HX KOMOMHAIWH, Jlmarnoctuyeckue CBOMCTBA MUHEPAJIOB
CHMBOIIBI TpaHeil u Kiaccupuuuposarh Kpu- | M3ydenue, onucanue (U3MUECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
CTAJLTBL; 0COOEHHOCTEH cpacTaHus, Olpe/ieJIeHe MUHEPAJIOB, CIIOCOO0B UX HC-
- OMUCHIBATH CTPYKTYPhI KPHCTAIOB; M0JIb30BAaHUS B UEPHOU METAJUTYPIHHU U HAPOAHOM XO03sIMCTBE
- ompenensaTh Gu3NUecKue cBoicTBa U Mopdo-
JIOTHI0 MUHEPAJIOB.

Bnanets HABBIKAMU U METOJIMKAMU OIIEHKU U WHCTpyMeH- | [lepedens Tem gomarnelt paboTsl «I €onornyeckue mpoiecchn)

TaMHU TIPOBCACHHUA I/ICCJ'IGI[OBaHI/H\/JI; HaBBIKaMH
AUArHOCTUKU KPUCTAJUIOB, MUHEPAJIOB.

OcCHOBHBIE 3HJIOT€HHBIE MTPOLIECCHl MUHEPAIO00pa30BaHUS
DK30TreHHbIE TPOIIECChl MUHEPAIO00pa30BaHUs

TexHnueckue nporecchl MUHEpanooOpa3oBaHUs NP arjoMeparuu
MunepasioobpazoBaHHe B JOMEHHBIX Mpolieccax

Munepanorusi JOMEHHBIX IIJIaKOB, FapHHUCaXa Ha pyTepoBKe U MUHE-
paJIbHBIX OTJIOKEHUH B TPyOOIIpOBOIaX
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0) Ilopsinox mpoBeaeHHUs] MPOMEKYTOYHOH ATTECTALMM, NOKA3ATEJH M KPUTEPHH
OLICHUBAHUS:

IIpumepHasi CTPYKTYpa U cOepKaHHUE MYHKTA:
[Ipouienypa olleHUBaHUS 3HAHUM, YMEHHUH, HABBIKOB MO AUCHUIUIMHE «OCHOBBI MUHE-
paJIOruM» BKJIIOYAET yYeT YCIEIIHOCTH 10 BUJAM OLICHOYHBIX CPE/ICTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OLIGHI/IBaHI/IC JOMAaIIHUX pa60T 10 JUCHUIIIINHE «OCHOBBI MHHCPAJIOTUN» IIPOBOJUTCA
110 IPUHIUITY «3a4TE€HO» / «HE 3aYTECHOM.

«3auTeHO» BBICTABIIACTCS B Cllydae, €CIIM JOMAIIHAA padoTa odopmiieHa B COOTBETCT-
BUE C TPeOOBAHUSAMHU METOJIMYECKUX YKa3aHUIl, TeMa JOCTaTO4YHO NpopadoTaHa, MaTepuall
XOpOUIO CTPYKTYPUPOBAH, KOJIMYECTBO MCIOJIb3YyEMOM JIMTEpATypbl HE MeHee 5. B ciyuae,
€CJIM KaKoi-1100 U3 KpUTepueB He BBIIOJIHEH, JOMAIHAA paboTa BO3BpallaeTcs Ha JopadoT-

Ky.

I[ponenypa OLleHUBAHUS 3HAHUH, YMEHHI, HABBIKOB 10 Juciuiuinae « OCHOBBI MUHE-
PAJIOTUM) BKIIIOYAET YUYET YCHEIIHOCTH 10 BUAaM OLIEHOYHBIX cpeacTB (11.6.).
[TpakTHueckue 3aHATHS CUUTAIOTCS YCIEIIHO BBINOJIHEHHBIMHU B Cily4ae IpeJocTaBiie-
HUS B KOHIIE 3aHATHS OTYETa, BKIIOYAIOIIET0 TEMY, COOTBETCTBYIOIINE PUCYHKH U MOAIHUCH.
Tembl JoMamHUX pabOT pPACHpPENEsSIOTCS HAa IEPBOM IPAKTUYECKOM 3aHSITHH, TOTO-
BbIe pabOThI MPEIOCTABIAIOTCS B COOTBETCTBYIOIINE CPOKH.
Jlomyck K 3a4eTy ¢ OLIEHKON BBICTABIISETCS MPU:
- 3a4TCHHOM KOHTPOJIBHOM padoTe;
- IPEIOCTABJIEHHBIX OTUETaX IO MPAKTUYECKUM paboTaM.

IIkana oueHMBaHUS NPAKTHYECKUX PadoT

HpaKTI/I‘I€CKI/Ie 3aHATUA CUUTAIOTCA YCIICHIHO BBINTIOJHCHHBIMH B ClIy4dac IMpEAOCTaBJIC-
HUS B KOHIOEC 3aHATUA OTUETA, BKIIFOYAOUICTO TEMY, COOTBETCTBYOIIIUEC PUCYHKHU U ITOAITHCH.

[TpomMexxyTouHas arTecTanus Mo JuciuIuinae «OCHOBBI MUHEPATIOTHUI BKIIOYAET T€O-
PETUYCCKUC BONIPOCHI, IMMO3BOJIAIOIMIUE OLICHUTE YPOBCHb YCBOCHUA O6yan-OHII/IMI/IC$[ 3HaHHI>i, u
MPAKTUYECKUE 3aJaHUs, BBIABISIONINE CTENeHb CHOPMHUPOBAHHOCTH YMEHHH W BJaJIeHUH,
MPOBOJIUTCA B popMe 3auera.

Jlns monmydyeHus 3a4eTa Mo TUCHUILUIMHE O0ydYaromiuiicss 00si3aH MOATOTOBUTCS MO BO-
pOCaM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.TTonsiTHE O KpHCTAIJIE U KPUCTANTMYECKUX BELIECTBAX.
52.0OCHOBHBIC CBOHCTBA KPUCTAJLIOB.
53.CuMMeTpust KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54.IlpocTpaHcTBEHHAs! KPUCTAJUIMYECKAs PELIETKA, €€ AJIEMEHThI U ITapaMeTphl.
55.TToHsiTHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpuctamioB. [IpaBuia BeIOOpa oceit U eNMHUYHONW TpaHu. MIHIEKCH U CUMBO-

JI6I TpaHel U MPOCTHIX (hopM.
57.3aKk0oH palMOHAJILHOCTH OTHOLIEHH MapamMeTpoB - 3akoH ['aron
58.11paBuia yCTaHOBKM KyOMYECKUX U TETParoHajIbHBIX KPHCTAIJIOB.
59.11paBuiia YCTaHOBKH TPUTOHAIBHBIX U T€KCAarOHAIBHBIX KPUCTAJLIOB.
60.IIpaBuia yCTaHOBKM KPUCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]]a4l KPUCTAIIOXUMHHU. THUITBI TUIOTHEHIIIUX APOBBIX YIIAKOBOK.
63.OCHOBHBIE THIIBI KPUCTAUTMYECKUX PEIIETOK U THUITHI pereTok bPABD.



64.Tunbl KPUCTALIHYECKUX CTPYKTYP HOHHBIX KPUCTAILIOB.

65.Tunbl KPUCTAIIMYECKUX CTPYKTYP METAJUINYECKUX KPUCTAILIOB.

66.Tunbl KPUCTALTHYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILIOB.

67.130Mmopdu3M, Tuiel n30Mopdhr3Ma 1o CTENEHN COBEPLICHCTBA U XapaKTepy 3aMELIeHHUS.

68.1TouMopdU3M U MOTUTHITU3M.

69.IlonsTue 0 MuHepaie, pyae u nopoge. IlpomslinuieHHas kinaccudukanus.

70.KpucramioxumuuecKkas KIacCuPUKaIs MUHEPATIOB.

71.0ntrueckue (1IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpaJa.

72 .Mexanudeckue (TBEpPIAOCTbh, CIIAHHOCTb, U3JI0OM) CBOMCTBA MUHEPAJIOB.

73.Mopdonorus MmunepasnoB. IIoHsATHE O CTPYKTYpeE U TEKCTYype.

74.Ilonsatue 06 orpaHke, rabutyce u obirke MuHepanoB. Kiaccudukamnus MUHEpaJIOB 10 00-
JMKY ¥ CTEIIEHH uanomMopdusma.

75.Knaccudukanus cTpyKTyp MO OTHOCHTEIBHOMY U a0COIIOTHOMY pa3Mepy MUHEpPaIbHBIX
WH/IUBUJIOB.

76.0co0b1e (hopMBI MUHEPAIILHBIX arperaTtoB Ipy3bl, CHEPOTUTHI, HATEUHBIE (POPMBI.

77.1lonpoOHast xapakTepuUCTHKa reMaTuTa U KopyHaa. CBeJleHHsI O MarHEeTUTe.

78.IToapoOHast XxapaKTepUCTHKA MarHeTuTa U XxpoMuTa. CBEICHUS O IITTUHEH U BIOCTHTE.

79.XapakTepucTuKa KapOOHATHBIX MHUHEPAJIOB: KalbLUT, JI0JIOMUT, MarHe3uT, CUIEPUT, Ma-
JIAXUT, a3ypuT. FIX poiib B 4epHOU METAILTYypIrUH.

80.Xapakrepuctuka cyab(UI0B: XaTbKONUPUT, TUPPOTHUH, TAIEHUT, CHaNEePUT, MOTHOICHUT,
apceHonupurt. MIX posib B YEPHOU METAJUTYypPIrUHu.

81.XapakTeprcTuKa MUHEPAJIOB U3 KJlacca Cyab(paToB: OApUT, TUIIC, AHTUAPUT.

82.XapakTeprcTuKa CHIIMKaTHBIX MUHEPAJIOB M3 TPYIIIHI MTOJIEBHIX IIMATOB.

83.XapakTepucTiKa MHHEPAIOB U3 IPYMIbI OTUBUHOB: ((pastmuT, PopcTepuT, MOHTHUEIUINT).

84.XapakTeprcTuKa CHIIMKaTHBIX MUHEPAIOB U3 TPYIIBI MUPOKCEHOB: (AMOIICH[, aBTHUT, T'e-
JIEeHOeprur).

85.XapakreprcTika MUHEPAJIOB IPyIIbl aM(pUO0IOB: (AKTUHOIUT U POTOBasi OOMaHKa).

86.006mue mpeacTaBiaeHus 00 3HJOTEHHBIX, SK30T€HHBIX M MEeTaMOp(OreHHBIX IMpoLeccax
MUHEPAI000pa30BaHusl.

87.Marmatunueckue npoueccsl (3¢ ¢y3uBHbIe U UHTPY3UBHBIE). Kinaccudukaus Marmatuyie-
CKHX TOpOJI: KUCJbIe (TPaHUT), CpeJHUE (CUEHUT, TUOPUT), OCHOBHBIE (rab0Opo, 6a3aibT),
YIABTPOOCHOBHBIE (IYHUT, KUMOEPIUT), IIeJI0UHbIe (He(heTMHOBBIN CUEHUT).

88.IlermaTuTOBBIE, KOHTAKTOBO-METACOMaTHUECKHE (CKapHOBBIC) W THAPOTEPMAILHBIE TPO-
reccbl. MecToposkIeHHs OJIEBBIX HCKOMAEMBIX, CBA3aHHBIE C 3TUMH ITPOLIECCAMHU.

89.0K30reHHBIE MPOIECCHI: BEIBETPHUBAHHUE M 0CaAK000pa3oBaHue ((hu3ndeckoe, XHMUIECKOe
U Onoxumuueckoe). MecTopoXkIeHHs MOJIE3HBIX UCKOMAEMBIX.

90.MeTamopduyeckre mporecchl: KOHTAaKTOBBIM W PErHOHAIBHBI MeTamophu3M. Mectopo-
MKJICHUS TTOJIE3HBIX UCKOMAEMBbIX.

91.TexHu4eckue MpoIecchl MUHEPAIO00Pa30BAHHS.

92.Tlonstue 06 arjomeparuu. [Iporeccsl TUCCOIMIIMM MHHEPAJIOB M METACOMATHYECKOTO
3aMeIeHHs.

93.1Iporecchl KpUCTAJUIM3ALINMHI TIPU arJIOMepalyH.

94.XapakTeprcTrKa TJIaBHBIX U XapaKTEPHBIX arjlOMepaliOHHBIX MUHEPAJIOB.

95.ITaparene3rc MUHEpAIOB.

96.0cHOBHBIE CBEJCHUS O KPUCTALTU3AIIH BEIIECTBA.

97.KuneTuueckre TUITbI KpUCTAIITU3AIIUH.

98.3aporxaeHIE KPHUCTAILIIOB.

99.0cHOBHBIE TEOPUH POCTa KPUCTAIIIOB.

100.Kpucramiorpadus 1 MUHEPAIOTHST METALUTYPTUIECKHX IIIJIAKOB U IITAMOB.
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8 YuedHo-MeTonM4eckoe U HHPOPMALHOHHOE o0ecneyeHne TUCHUIIINHBI (MOTYJIs1)

OcHoBHas1 iuTEpaTypa:
1. lanenepun, A. M. TI'eonorus : yuebnuk / A. M. Ianbniepun, B. C. 3aiines. —
Mocksa : ['opHas kuura, [0. 1.]. — Yacte IV : Unxenepnas reomorust — 2011, — 559 ¢. —
ISBN 978-5-98672-158-3. — Tekct : 3aekTpoHHBIN // JlaHb : 31EKTPOHHO-OMOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/1497 (nara obpamenus: 06.04.2020). —
Pexxwum noctyna: st aBTopu3. nojb3oBareneid. OOmas reosiorus: YueOHuUK it By30B. B 2 1./
ITon pen. A.K.Cokomnosckoro.- M., 2011 r.: T.1,T.2.

JlonoJIHUTeIbHAS JTUTEepaTypa:

1. [TouBoBeieHNE M MHXKEHEPHAs reosiorus : yuyeonoe nmocodue / M. C. 3axapos,
H.T. Kopger, T. H. Hukonaesa, B. K. YuaeB. — 2-e uzn., crep. — Canxr-IletepOypr : Jlans,
2017. — 256 c. — ISBN 978-5-8114-2007-0. — TekcT : 2yeKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/107911

2. Epmoinos, B.A. OcHoBel reonorun: Yueonuk / B.A. Epmosnos, JI.H. Jlapuues,
B.B. Moceiikun / [Tog pen. B.A. Epmornosa - 2-¢ u3n., crep. - M.: MU3naTenbcTBo MOCKOBCKO-
ro roCy-JapCTBEHHOT0 ropHOro yHuBepcurera, 2008. -598 c¢. [DnekTponHsIii pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-
geologii-ermolov-va-larichev-In-moseykin-vv.pdf

3. ['onbiackas, @.A. T'eonorusi: Mmeronuyeckue ykazanus / @.A. ['onbiHCKas. —
Mocksa : MUCHC, 2019. — 22 ¢. — Texkcr : 25eKTpoHHbIH // JIaHb : 3IeKTpOHHO- OUOIIHO-
teunas cuctema. — URL: https://e.lanbook.com/book/129009 . — Pesxxum nmocryma: Juist aB-
TOPH3. IIOJIb30BATEIICH.

Iepuoauyeckue u31aHusA:

"T"opHsblit xxypHan"

"T"opHblii xkypHai. M3BecTus BhICIINX y4eOHBIX 3aBeIeHUI"
"Vronp"

I"opHBIi HHPOPMALIMOHHO-aHAIUTHYECKUH OIOJUIETEHb
"TI"opHblii BeCTHUK"

"I"opHast npOMBIIIIEHHOCTH"

"PedepatuBnslii xypHan "['opHoe nemno"

"lIBeTHBIC MeTaAJIbI"

"Mapkurel1epcKkuii BECTHUK"

10. "H3BecTus BRICIINX y4eOHBIX 3aBeieHui. ['eonorus u pa3Beaka"
11. "I'mokay(" (Ha pycCKOM SI3bIKE)

12. 3anyucKu rOpHOTO MHCTUTYTA.

13. Mapxkielinepus 1 HeAPONOIb30BaHHE.

14. I'eonorus u reopusuka.

15. Bectauk «MI'TY».

©CoNo~wWNE

MeTtoauyeckue yKazaHus:
MeTtoauueckue yka3zaHus MpecTaBlIeHbl B puiiokeHud Nel k paboueil mporpamme.

IIporpammuoe ob6ecnieuenne u HTepHeT-pecypcenl:

Haumenosanue I10 Ne norosopa CpoKk neiCTBUS TUICH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
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https://e.lanbook.com/book/1497
https://e.lanbook.com/book/107911
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
https://e.lanbook.com/book/129009

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO

CBOOOJ/IHO pacCIpOCTpaHIEeMOe

FAR Manager 10 6eccpodHo
7Zip CBOOOIHO pacIpocTpaHsieMoe 6eccpoyHO

1. HNudopmannonnas cucremMa «EnuHOe OKHO JOCTyna K 0Opa3oBaTelbHBIM pe-
cyp-cam», OOpazoBaHue B 00JacTH TEXHUKH W TexHojiorwii, ['oprHoe nemo. — URL:
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5 .

2. Hayunas anexkrponnas oudnunoreka: https://elibrary.ru/project risc.asp .

3. ITouckoBast cucrema Axanemus Google (Google Scholar). — URL:
https://scholar.google.ru/ .

4. ["opuas sHimkoneaus http://www.mining-enc.ru/

5. ["opHonpoMbInuIeHHbIH opTan Poccun http://www.miningexpo.ru/

6. [opublii  MHOOPMAIMOHHO-aHATUTHYECKHI  OrojuteTeHp  http://www.giab-
online.ru/

7. WHpOpMallMOHHO-U3IaTEIILCKUN [IEHTP MO TE€OJIOTUU M HEAPOIIOJIb30BAHHIO
http://www.geoinform.ru/

8. Hayuno-Texuuyeckuii sxypHan «['opHas MPOMBIILICHHOCTY http://mining-
media.ru/ru/

10. HubopManrnoHHO-aHATMTHYECKHI TIOPTa It TOpHAKOB https://mwork.su/

11. ®depnepanpHas Cayk0a MO HKOJIOTUYECKOMY, TEXHOJIOTHUYECKOMY M aTOMHOMY
Ha30-py http://www.gosnadzor.ru/about_gosnadzor/history/

12. Geomix: [IporpaMmMHoe obecriedeHNEe M WHKHUHUPUHTOBBIC YCIYTH IS TOP-

Hol oT-paciu. 'opHoe geno. https://geomix.ru/blog/gornoe-delo/

9 MarepuaabHO-TEXHHUUYECKOE 00ecTiedeHe TUCITUTUINHBI (MOTYIIS)
MarepuanbHO-TeXHUYECKOE 00ecTIeueHrne TUCIUTITUHBI BKITIOUAET:

Tun n Ha3BaHUE ayJUTOPHUH OcHallleHue ayIuTOpun

VYueOHbIe ayJUTOpun sl IpOBEC- MYJ'IBTI/IMGI[I/II\/'IHBIC CpeacTBa XpaHCHUA, NIepeaavun U
JCHUA 3aHATUH JICKIHIMOHHOT'O TUIIA | MPCACTABJICHUA I/IH(i)OpMaHI/II/I

Jlaboparopus MUHEpaTIOTUN Y4eOHbIe KOIJIEKIUA MUHEPAIOB M TOPHBIX TMOPOJ Ha
CTEHJIax.

Konnekunn MUHEpanoB, TOPHBIX TOPOJ, MOJIE3HBIX UC-
KONaeMbIX, (UIOpbl U (ayHbl B I€OJIOTUYECKOM My3ee
MI'TY.

Paboune komnmekuuu MoJIeie KpUCTaljIoB.

[ITxama TBeprocT Mooca B sMyKax.

I'eomormyeckmii KoMmmac.

Y4eOHbIe re0IOTHYECKUE KapThl.

JlaGoparopust merporpadun YueOHbIe KOJJIEKIIMHA TOPHBIX TOPOJT HA CTEHAAX.

Konnekuuu TOpHBIX MOPOJ, MOJE3HBIX HCKOMAEMBIX,
(bropsl u payHbl B TeosiornueckoMm Myzee MI'TVY.

IlIxana TBeprocTd Mooca B AIUYKax.
I'eonornueckuii kommnac.

VY4eOHble reoorTnYecKue KapThl.

Aymutopun i camocTosTenbHol | [lepcoHanbHbie kommnbioTepsl ¢ makerom MS  Office,
paboThI: KOMIBIOTEPHBIE KJIACCHI; | BRIXOJOM B WHTEpHET M C JAOCTYIIOM B DIIEKTPOHHYIO
YUTAIbHBIC 37Tl ONOTUOTEKH nH(OPMAIMOHHO-00pa30BaTENBHYIO CPENY YHUBEPCUTE-
Ta
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Tun 1 Ha3BaHUE ayAUTOPUH OcHallleHue ayaAuToOpuu

[Tomemenne pans  xpaneHuss u | CTeruiaxku Uit XpaHeHHUs y4eOHO-HATISAHBIX TOCOOUH 1
Npo(UIAKTUIECKOTO OOCITyXUBa- | y4eOHO-METOANYECKON JOKYMEHTAIHH.
HUS y9eOHOTr0 000pYAOBaHUS

Ipunoxenue 1
MeTtoauyeckue peKOMEH/IalMH 110 BBINOJIHECHHUIO U 3allIMTE NPAKTHYECKUX pador
1. IlpuroroBuTh J1a60paTOPHBIE NPUHALJIEKHOCTH:
*CTEKIIO;
*hapdopoByro HerTa3ypoBaHHYIO TUIACTHHKY;
*mkany TBepaocTH Mooca;
*koMrmac (MarHUTHYIO CTPEJIKY);
*COJISTHYIO KUCIIOTY.
2. Onpenenauts 0jeck MuHepasa. [IpoBepuTs cedst Mo STATOHHOW KOJIICKITHH.
3, OnpeneJuTh BeT MHHeEPAJa, HCIOJb3Ysl YTOUYHEHUS TUNA «I0JIOYHO-3EIEHBII»,
«COJIOMEHHO-KETBIN, «KEITO-3EJICHBIN) U T.II.
4. TIpoBecTH 4epTy U pacTepeTh ee AJIs MoIyueHHs 0oJjiee TOHKOTO MOPOIIKA.
5. OnpeneauTs CHIAHHOCTH MUHEPAJIA, I 3TOTO:

e BrbicHUTB, COCTOMT JIM 00pa3ell U3 OJHOTO 3€pHA, U3 MHOTHX MEJIKUX 3€pEH WM UMEeT
CKPBITOKPUCTAJUINYECKOE CTpoeHHe. B mociennem cinyyae craifHOCTh HaOMIOIaTh He-
BO3MOJKHO.

e Haxnonuts oOpasen; K CBETY M HaWTH MOBEPXHOCTH, 3€PKAJIbHO OTPAXKAIOIIUE CBET.
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Ecnn oHM uayT napaiienbHbIMU CTYIIEHBKAMH — 3TO, BO3MOXHO, CIIAIHOCTH (a MHOT 1A
— TPaHU KPHUCTAIIJIOB).
e VYCTaHOBHTD, [10 KAKUM HalpaBJICHUSAM UJIET CIAHOCTb, a 10 KaKUM - U3JI0M.
e Onpenenuts yroyi MexJy IIOCKOCTAMHU CIIAMHOCTH B rpaaycax.
6. OnpeneuTh TBEPAOCTHL MUHEPAJIA.
OnpenensaTb TBEPAOCTh MUHEPAJIA CIEAYET HA CBEXEM M3JIOME, Ha IPaHsIX KpucTalia,
HO HE Ha BBIBETPUJION OBEPXHOCTH U HE HA U3JIOME arperaTos.
7. He nytath yepTy M napanuny. Yepra ocraerca Ha (happopoBoii IiacTHHKE, a 1a-
panuHa — Ha creke!
8. OnpeaeuTh MArHUTHBIE CBOMCTBA TEMHOOKPAIIEHbIX MHHEPAJIOB, UCIIOJb3Ys
KOMITIAC UJIM MarHUTHYIO CTPEJIKY.
9. IIpaBnJIbLHO HA3BATh oNpeeasieMblii 00pa3en MOYKHO JIUIIb [10CJIE€ TOrO, KaK BbI-
SIBJICHBI BCe ero usnyeckue cBoicTBa 1 MOpP(do10ruio.
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