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1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

OCHOBOIi METAJUTYprUH SIBJISAETCS MUHEPAIBLHOE ChIphe. AKTYaJIbHOM mpoliieMoii Me-
TaJUTypryuM BCET/a SBISETCS MpobdiieMa UCXOIHOTO BHJIA, KAUeCTBAa U KOJNYECTBA OCHOBHOTO
¥ BCIIOMOTATEJIbHOI0 MHHEPAIBHOTO CBHIPhs, a TaKKe MpodiemMa KauecTBa MoJIy4aeMoro Me-
taia. Pemenue stux npoOiem 6e3 3HaHUS KpucCTAIIOrpauu U MUHEPATIOTUH HEBO3MOXKHO,
TaK KakK BCE IOJIE3HbIE MCKOIMAaeMbIe, epepabaThiBaeMble B METAJUIYPIHH, COCTOSAT M3 MUHE-
paJioB, a BCE MUHEPAJIbl U METAJLJIbl UMEIOT KPUCTAJUTMUECKOE CTPOCHHE

Henbro muctumianabl «OCHOBBI MUHEPAJIOTHI SBJISIETCS N3YYE€HUE KPUCTAIIIOMOP(O-
JIOTUH, KPUCTAIUNIOXUMUH, KPUCTATUIODU3UKI U KPUCTAIIOTEHE3MCa MUHEPAJIOB B METaJLTyp-
TMYECKHUX U €CTECTBEHHO-TEOJOTUYECKHUX IIPOLIECCaX.

CTyneHT JOJKEeH U3yYUTh OCOOCHHOCTH KPUCTAIIMYECKOTO COCTOSIHUS METAJIJIOB MH-
HEpaJIoOB, ONPEACISAIONIMX COCTaB Pyl M UX (usuyeckue cBoiicTBa. byaymuii merammypr
JOJIKEH TIYyOOKO 3HaTh MUHEPAJIbHOE ChIPhE KaK OCHOBHOM MCXOAHBIH MCTOYHHMK METAJUIOB,
OTHEYIOPHBIX, (PIIOCYIONUX, JETUPYIOMNX, (POPMOBOUHBIX, CTPOUTENBHBIX U Ip. MaTepHa-
JIOB, a TaKK€ TEXHOJOTUYECKH BPEIHBIX MHUHEPAIbHBIX NMPUMECEH B METATypPruuecKOM ChI-
pre. OBnaeT HEOOXOIUMBIM M IOCTATOYHBIM YPOBHEM NPO(EeCCHOHATBHBIX KOMIIETCHIIUH B
cootBercTBUM ¢ TpeboBanusmMu GI'OC BO no nanpasnenuto 22.03.02 «Metammyprusp», mpo-
(Guib METauTyprusi YepHbIX METAJUIOB.

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeibHO NPOrpaMMbl OATOTOBKH
crenuaanucTa

Jucuunnria «OCHOBBI MUHEPAJIOIMU» BXOJUT B BAPHATUBHYIO 4acTh Osioka 1 oOpaso-
BaTeJbHON IPOrpaMMBbl [TOATOTOBKH OakasaBpa.

Ocoboe mMecTo JaHHON y4eOHOH AMCHUILIMHBI B MPO(ECCHOHANBHOM MOArOTOBKE 00Y-
CJIOBJIGHO T€M, 4TO OyAymmuii OakamaBp JODKEH TEXHHYECKH IPaMOTHO HCIIONB30BaTh KpH-
CTAJUIOXUMHUYECKHE OCOOEHHOCTH MUHEPAIBbHOTO ChIPbSl B YIPABICHUU METANTyprudecKUMHU
MPOLIECCAMH.

N3yueHne naHHOW NUCIMIIMHBI XKeJaTeIbHO OCYIIECTBIATh MOCie U3ydeHus oomeil,
AHAIUTUYECKON U (pr3HuecKol XuMuM, GU3NKU U MaTEMaTHKHU, TaK KaK OHa TECHO CBA3aHa U
ONMpAeTcsl Ha 3TU AMCUUIUIMHBL M3yueHue kpuctamuiorpaguu U MUHEPAJIOTUHU KeJaTeabHO
OCYIIECTBIIATH MEPe/ U3yYEHUEM CIEIUANbHBIX JUCHUIUIMH, MOCKOJIbKY 3TO MO3BOJUT CTY-
JIleHTaM HaunOoJjiee 0O00CHOBAHHO MOAXOAMTH K BHIOOPY MHMHEPAIBHOIO CBIPbs JJIsl COCTaBIIe-
HUS HIMXTHI, TOA00PY JETUPYIOIUX U (QUIIOCYIOUUX 100aBOK JUIsl palMOHAIbHOTO yIpaBie-
HUS Ka4ECTBOM I10JIy4a€MOr0 MeTaJuIa.

JuctunnuHa sBIsIeTCs 3aBEpIIAroIIeii, CrocoOCTBYIOMIeH Hanboee MOJTHOMY MOHH-
MaHHUIO0 TEXHOJIOTMUYECKHUX IPOLECCOB, MOJYUYEHHBIX NPH WM3YYEHHH IUCUUIUIMH: .OCHOBBI
re0JOTUYECKUX 3HAHUM, MOJyYaeMbIX CTYJEHTaMH MpU MPOCIYHIMBAHUM JUCHUIUIMHBI «Oc-
HOBBI MUHEPAJIOTUN», 3aKPEIISIOTCSA P MPOXOXKACHUH MTPOU3BOJICTBEHHON - MPEIAUIIIIOM-
HOM IIPAKTUKKU Ha 4 Kypce.

3 Komnerenunu odyyawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHHUILUIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJbTaTbl 00y4eHust

B pesyibrare ocBOCHHS TUCHUILTMHBI (MOIYys1) «OCHOBBI MHHEPAIOTHIY» 00yUaroIInii-
Csl IOJDKEH 00J1a/1aTh CIeAYIOIUMU KOMIETSHITHSIMH

CrpykTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIIECTECHIIUHN

ITK-2 - cioco0HOCTHIO BLIOUPATH METO/IBI HCC/IEI0BAHMS, IIVIAHUPOBATH U NMPOBOUTH
Heo0X0AMMbIe IKCNIEPUMEHTBI, HHTEPINPETHPOBATH Pe3yJIbTAThI H 1€JIaTh BHIBOIbI




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

3HaTh

OCHOBHBIC ONpEACTICHUS U MOHATUS MPEIMETOB KpUCTAIUIOTpadusi, MUHepa-
jorust u nerporpadusi; cnenuduKy U NPUHIMIIBI HAYYHOTO 3HAHUS, IJIaBHbIE
STarbl pa3BUTHUS HaYK;

- 3JIEMEHTHI U IapaMeTpbl IPOCTPAHCTBEHHOMN PELIETKH;

- OCHOBHBIE CBOMCTBA KPUCTAIIIMYECKOTO BEUIECTBA, KJIACCU(DUKALINIO KPH-
CTaJUIOB M MIPOCTHIE (POPMBI MHOTOTPAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIOTrpadpuu;

- YCTAaHOBKY U CUMBOJIUKY KPUCTAJUIOB;

- CTPYKTYpPY KpUCTaJIIOB;

- TMarHOCTUYECKHE ITPU3HAKU MUHEPAJIOB;

- KJ1accu(UKAIMI0 MUHEPAJIOB, OOIIYI0 XapaKTePUCTHKY KJIACCOB, OCHOBHBIE
HaIpaBJIEHUs] IPAKTUYECKOTO UCIIOJIb30BaHUSI MUHEPAJIOB;

- OCHOBHBIE 2HJIOT€HHBIE U IK30T€HHBIE MPOIECCHl MUHEPanooOpa3oBaHus;

YmeTh

KOPPEKTHO BBIpaKaTb M AapryMEHTUPOBAHO OOOCHOBBIBATh IOJOXKEHHUS
IPEeIMETHOM 00JaCTH 3HAHUSA, JUArHOCTUPOBATh PPEKTUBHOCTH METOJOB
HCCIIEI0BAHNS; IPUMEHATh HOBBIC 3HAHUS B HAYYHO-IIPAKTUYECCKOMN ACATENb-
HOCTH.

- OTIPENeNATh 3JIEMEHThl CHMMETPUHU U TPOCThIe (JOPMBI MHOTOTPAHHUKOB U
1X KOMOMHAIMK, CHMBOJIbI TPaHEH U KJIacCU(UIUPOBATh KPUCTAILIBL;

- OIIMCBIBATh CTPYKTYPbI KPUCTAIIOB;

- ompenessITh (PU3NYECKHe CBOWCTBA U MOP(OJIOTHIO MUHEPAJIOB.

Bnanets

HaBbIKaAMU U METOAUKAMHU OLICHKU U MHCTPYMCHTAMU IMPOBEACHUSA UCCIICAO-
BaHHfI; HaBbIKaMW JUArHOCTUKH KPHUCTAJIJIOB, MUHCPAJIOB.




4. CTpyKTypa M coiep:KaHue TUCHUNIHHBI « OCHOBBI M MHEPAJIOTUID)

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3a4ETHRIX SUHMUIL - 72 aKaj. 4YacoB:

— KOHTaKTHas paborta —
— ayJMUTOpHAs —
— BHeEayIUTOpHAs —
— caMmocCTofATeNbHas padoTa —

28,3 akaj. 4acos:
28 akazn. 4acos;
0,8 akan. yacoB
43,2 akaj. 4acos;
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1. Pazgen 7 2 621 8
OcHoebl Kpucmannozpaguu.
Tema 1.1. Beognast. OcHOBBI KpUCTaJLIO- 0,5 2 Perucrpanus Ha caitte Hamncanue nomamnen pa-
rpadun. 3aKOH MOCTOSHCTBA YTIJIOB https://www.lektorium.tv/ ma |06oTbl Nel 1o 3ananHoO#M Te-
Kypc sekiuii «OCHOBBI KpU-  |Me. YCTHbIIT ompoc (cobe-
ctamoxuMumn». M3ydyenue oc- |cenosanue). BeimonaHenue
HOBHOM U JONOJIHUTEIbHOMU 3amanuii no kypcam «Oc-  |MK-2- 3y
Hay4YHOM JTUTEepaTyphl, KOH- HOBBI KPUCTAJITIOXUMUI.
CIIEKTAa JIEKIHU. IIpencraBnenue pesyinbra-
TOB B BHJIE ITpOTpecca Ha
Kypce (caiT openedu.ru).
Tema 1.2. CumMeTpust KpUCTaIIOB 0,5 221 2 N3y4yenue ocHOBHOI 1 onof- |(Hamucanue nomaiineit pa- |MK-2-3ys
HUTEIBHON Hay4yHOU uTepa- |60ThI Nel mo 3amaHHOI Te-
Typsbl. Pabota ¢ sHnmknoneau- (mMe. Y cTHbIN onpoc (code-
SIMH. CEJIOBAHME)




1
AynuropHas s g DE
KOHTaKTHas paboTa = O Z 0N
o, Z = ®dopma TEeKyIero KOHTPOoJIs =
= (B akaj. yacax) 27 . =i
Pa3nen/ rema 9 == Bug camocrosTenbHOM CIICGBaCMOCTH U g ox
(] O L o
. >
JUCUUTIIUHBI 3 cow | 5w & = paboTsI IIPOMEKYTOUHOH aTTecTa- = 25
O| E| 8| == S m 8 R E
S| EE| EE| 8¢ i =2
2| 8z| E| &¢ "
= < S o < § o @)
s B O O N
Tema 1.3. IIpocTbie hOpMBI KPUCTAIIIOB 0,5 2 2 [MToaroroBka Kk mpaktuueckomy |Hammcanue nomarineii pa- |1K-2-3ye
3anaTuio. 3ydyenne ocHoBHOM |00ThI Nel mo 3amaHHOI Te-
Y JIOTIOJTHUTEIBHOM HAYdYHOW |Me. Y CTHBIH omnpoc (cobe-
nuTepaTypsl. PaboTa ¢ SHIIUK- |celoBaHUeE).
JIOTICAUSIMU, CIIOBAPSIMHU. Brinonnenue u 3ammura
MPAKTUYECKON pabOThI
No 1
Tema 1.4. Kpucrammorpadudeckue cum- 0,5 2 2 [ToaroroBka k npaktuyeckomy |Hamucanue momarimeit pa- |MK-2-3ys
BOJIBI 3aHATHIO. V3ydeHue ocHOB-  |00ThI Nel 1o 3amaHHOIM Te-
HOM U JIOTIOJIHUTENBHON Hay4- |Me.. Y CTHBIH ompoc (cobe-
HOU JIUTEpaTyphl, KOHCIIEKTA |CEOBaHUE)
nekiuit. Pabota ¢ sHIMKIIONE- |BhINONHEHNE U 3a1UTa
TIUSIMH, CTTIOBAPSIMHU. MPaKTUYECKOU PabOoThI
No 2
2. Paznen 1 2
OcHoebl Kpucmanioxumuu
Tema 2,1. OCHOBBI KPUCTATUIOXUMHH 1 2 N3y4yeHnne oCHOBHO# 1 momof- |(Hamucanue momarmeit pa- |MK-2-3ys
HUTEJIbHON Hay4yHOU uTepa- |60ThI Ne2 mo 3aaHHOI Te-
Typbl, KOHCIIeKTa Jekiuil. Pa- |me. YcTHBIN onpoc (cole-
00Ta ¢ SHIIUKIIONETUSMHU, CTIO- |CEIOBaHNUE)
BapsIMU.
3. Pazoen
5 6/41 27
OcHogvl munepanozuu
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Tewma 3.1. BBognas nekuus. Munepao- Hanucanue nomamineii pa- |1K-2-3ys
rus. 00TbI Ne3 110 3a/1aHHOI Te-
Me.
Peructpanus Ha mardopme |BrinonHenue 3aganuii no
www.lektorium.tv. Ha Kypc|Kkypcy «Mudsi u peaibHO-
0,5 «Mudsl 1 peaTbHOCTH KaM-|CTH KaMHs». [Ipencraie-
Hs». M3ydyeHne yuyeOHON W |HUE PE3yIbTaTOB B BUJE
HayuyHoli 1uTepat3399yphl.  |mporpecca Ha Kypce.
(www.lektorium.tv.). Ycr-
HBI# orpoc (cobecenoBa-
HUE)
Tema 3.2 Kpucramioxumudeckast Kiac- Brimonuenue u 3amura TK-2- 3yB
cuUKaIUsI MUHEPAJIOB [ToaroToBKa K MPaKTHYECKO- |MPAKTHUECKON paObOTHI
15 2 7 My  3aHatao.  M3ywyenue|Ne 3. YcrHbli onpoc (cobe-
’ yueOHOW M Hay4dHOW nuTepa-|cenoBaHue). Hanucanue
TYPHI. JomairHen pabotsl Ne3 1o
3aJIaHHOY TEME.
Tema 3.3 Onruueckue U MeEXaHUUYECKUE BreinmonHenue u 3ammra na- |HK-2- 3y
CBOWCTBa MUHEPAJIOB [ToaroroBka K MpakTHYECKO-|0OpaTOPHBIX PabOT
1 2121 4 My  3aHsathio.  M3yuenme|Ne 4,5. YcTHblil onpoc (co-

yuyeOHOW M Hay4yHOW JuTepa-
TYpBI.

OecenoBanne). Hanucanue
nmomairHel padotsl Ne3 o
3aJaHHOU TEME.
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Tema 3.4. CTpyKTYypHI 1 TEKCTYpPBI MHHE- Beinonuenue u 3ammra ja- |[MK-2-3ys
paJIbHBIX arperaTtoB B pyJax U FOpHBIX [lonroroBka K MHpakTHYECKO-|OOPATOPHBIX paboOT
opoJax 2 212U 4 My  3aaruio.  W3yuenume|Ne 4,5. Ycrubiii onpoc (co-
yueOHOW W Hay4yHOW nuTepa-|OecemoBanue). Hamucanue
TYpBI. noMarrHei padboTst Ne3 1o
3aJaHHOU TEME.
Tema 3.5. Kpucramnoobpa3zyromas cpena W3ydenne OCHOBHOH u Ji0- TK-2- 3yB
P basyro P ye . . Hanmcanue pedepara mo
B Ipoliecce MHHepanooOpazoBaHus. Ku- HOJHUTENbHON HAay4yHOU JH- . N
3aJJaHHOM Teme. Y CTHBIH
HETHUYECKHE TUIIbl KPUCTAILIIU3aLUN 4 TEepaTypbl, KOHCIIEKTAa JIEK-
. ompoc (cobecenoBanue)
uil. Pabora ¢ sHUMKIONEH-
SIMH, CIIOBapsIMH.
Tema 3.6. 3apoxieHue KpHUCTaJIOB B . Beinonuenue gomarxein  |1K-2-3ys
N3ydyeHne OCHOBHOM M J0- .
re0JOrM4eCKMX M  METaJUTypruuecKux . . pabotbr Ne3 1o 3agaHHOM
MIOJIHUTEIbHOM HAy4yHOUW JIH- .
mpoueccax Teme. YCTHBIH onpoc (co-
4 TEPATypbl, KOHCIIEKTAa JIEK-
" OecenoBanue). Hanucanue
muii. Pabora ¢ sHIMKIIOIEIN- o
nomairHel padotel Ne3 o
SIMHU, CJIOBAPSIMH. .
3aJJaHHOM TeMe.
Tema 3.7. OcHOBHBIE TEOPHH POCTA KPH- W3yyenne ocHOBHOM U J10-|Hammcanue nomamneii pa- |K-2-3ys
CTaJUIOB B IIPOLIECCE TE€OJIOIMYECKOro U MOJIHUTEIBHOM Hay4yHOU Ju-|00ThI Ne3 1o 3aaHHOM Te-
TEXHUYECKOI'0 MUHEPaI000pa30BaHus 4 TEPATypbl, KOHCIIEKTAa JIEK-|M€. IO 3a/laHHOI TeMe.
nwmii. Paborta ¢ >HIIMKIONEAN-| Y CTHBIN ompoc (cobeceno-
SIMH, CJIOBAPSIMH. BaHUE)
4. Pazoen 6 ) 6.2 ITK-2- 3yB
TI'eonocuueckue npoyeccol ’
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Tema 4.1. OcCHOBHBIE TE€OJIOTHUYECKHE Brimmonnenne gomamiHen IIK-2- 3y
MPOLIeCChl 00pa30BaHUs MECTOPOXKICHUN 5 5 N3yyenne yueOHOW u Hayu-|paboTbl Ned mo 3agaHHON
MOJIE3HBIX UCKOMAEMbIX HOM JIMTEpaTypPBI. TeMe. Y CTHBIN ornpoc (co-
OeceIoBaHME)
Tema 4.2. TexHUYECKHE TPOIECCH MHU- Hanucanue nomamnseii pa- |1K-2-3ys
HEepanooOpa30BaHUs MPHU arjoMepanuu B [ToarotoBka Kk mpakTH4ecKo-|00Thl Ned o 3aaHHOM Te-
MIPOU3BOJICTBE YyT'yHA M CTAIH U B OTHE- 2 2 20 My  3aHSTHIO.  VM3ydeHwe|Mme. BeImonHEeHME U 3amuTa
yIopHOH (yTepoBKe ’ yueOHOW M HAy4YHOW IuTepa-|1abopaTOpHBIX paboT
TYpBI. Ne 6. Yernbliit onpoc (cobe-
CEJIOBAHME)
Tema 4.3. OCHOBHBIE METOABI KPHCTAI- Hanucanue nomamrneii pa- |1K-2-3ys
JIO-MUHEPAJIOTUYECKUX U meTporpadude- 5 29 N3ydyenne yuebHOW u Hayu-|00THI Ned mo 3a1aHHOI Te-
CKHX HCCJIeIOBAHHI ’ HOM JIUTEPATYPHI. Me. Y CTHBIH orpoc (cobe-
CEIOBAHME)
Hmozo no kypcy Boinonnennsie 6ce npak-
muueckue paoomut. Om-
7 |14 14/6H | 43,2 6emul HA KOHMPOJIbHbIE
60NPOCHL NPU YCIHOM CO-
becedosanuu. 3auem
BHKP 0,8
4

10




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jnis peanuzanuu MpeayCMOTPEHHBIX BHJIOB y4eOHOH paboThl B KauecTBe 00pa3oBa-
TEJbHBIX TEXHOJIOIMM B IPENOAABAHUM JUCHMILIMHBI «OCHOBBI MUHEPAIIOTHH) UCIIONIB3YIOT-
Cs TPaAMUMOHHbIC, HHTEPAKTUBHBIC, TEXHOJIOIHS C HCIOJIb30BAHMEM JJI€eMEHTOB OH-
JIaliH - KypCOB, IpE/CTaBJICHHbIX Ha HAllMOHAJILHON 00pa3oBaTenbHO uaTdopme «OTKpbI-
Toe oOpazoBanue» - Openedu.ru., a Takke Ha IaT(opme MPOCBETUTENBCKOTO poekTa «JIek-
Topuym» - Www.lektorium.tv.

Jlexiuu mpoXoA[T B TpagulMoHHOW (opme. Ha NmeKnuu-KOHCYIbTAIlUU, U3JIaracTcs
HOBBII MaTepHall, COMPOBOXKAAIOIININCS BOIIPOCAMU-OTBETAMU 110 TeMe JIeKIMH. Mcnonb3yer-
Csl TEXHOJIOTHS - JIEKUMSA-BU3YyalM3alus, e U3JI0)KEHUE MaTepuasa COIPOBOXKIAETCS Mpe-
3eHTalMel (JeMOHCTpalel yueOHbIX MaTepHuasoB, IPEACTABICHHBIX B PA3JIMUHBIX 3HAKOBBIX
cucTeMax, B T.4. WILTIOCTPATUBHBIX, TPAQUUECKHX, ayIMO0- U BHICOMaTEPUAIIOB.

JlaGopaTopHbIe U MPaKTUYECKUE pabOThI BHIIIOIHSAIOTCS CTYICHTaMH 110 BApUAHTAM.

CamocTrosTenbHass padoTa 3akKIOYaeTcss B MPOpPabOTKE OTAEIbHBIX BOIIPOCOB IIPU
W3Y4YECHUHU JUCLMILIMHBI U IIPY NOATOTOBKE K CAaue 3a4eTa.

1. TpagunuoHHble 00pa3oBaTe/IbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HAa OpraHU3aLUIo
00pa30oBaTeNLHOTO MpoIiecca, MPeNoarailyo IpsMy0 TPaHCIALUIO 3HaHUH OT Ipenoja-
BaTeNsl K CTYJAEHTY (IPEUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/E€HTa HOCUT B TaKUX YCJIOBUAX, KaK MPaBUIIO,
PENpPONYKTUBHBIN XapakTep.

@DopMbl yUeOHBIX 32aHATHI ¢ HCI0JIb30BAHMEM TPAAUINOHHBIX TEXHOJIOTHH:

WNupopmaninoHHas JeK1us — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuasia B JUCIUILIN-
HApHOW JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CPEACTBAMHU (MOHOJIOT
npernojaBaTess).

Cemunap — Oecenia npenojgasarelsis U CTYAEHTOB, OOCYX/IE€HUE 3apaHee MMOATOTOBIICH-
HBIX COOOIIEHHH M0 KaXKIOMY BOIPOCY IJIaHA 3aHATHUS C €JUHBIM JJIsl BCEX MEPEUYHEM PEKO-
MEH]IyeMOi 00s3aTeNbHOI U JONOIHUTEIBHOM JTUTEPATYPHI.

[TpakTHueckoe 3aHsATHE, MTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHHIl U HAaBBIKOB IO
IPEUI0KEHHOMY AJITOPUTMY.

2. TexHoJI0ruu MPodJIeMHOT0 00y4eHHsI — OpraHu3aIs 00pa3oBaTeIHLHOTO TpoIiecca,
KOTOpasl IpeAroiaraeT MOCTaHOBKY MPOOJEMHBIX BOMPOCOB, CO3/aHUE Y4EOHBIX MpoOIeM-
HBIX CUTYalUi 17151 CTUMYJIMPOBAHMS AaKTUBHOM MTO3HABATEIbHOM 1€ATEIbHOCTH CTYAEHTOB.

®opMbl y4eOHBIX 3aHATHI C HCIOJIB30BAHMEM TEXHOJIOTHMH NMPOOIEeMHOro odyve-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepuaia, IMpeanojararomiee MOoCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/]0B, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C Pa3IMYHBIMM MOJEJISIMH MHTEPHPETALUN U3Yy4aeMOIo Ma-
Tepuana.

Jlexuust «BaBoeM» (OMHApHas JEKIMs) — U3JIOKEHHE MaTepuasia B (opMe Tuaioruie-
CKOro oOlIeHHs ABYX MpernoiaBarenei (HampuMep, peKOHCTPYKIIMS 1hajiora npeacTaBuTeneit
Pa3IMYHBIX HAYYHBIX MIKOJ, «YYEHOTO» U «IIPaKTHKa» U T.I1.).

[TpakTueckoe 3aHsTHE B (opMe MpaKkTUKyMa — OpraHu3anusi y4eOHOH paloTshl,
HarpaBJIeHHas Ha PELICHHe KOMIUIEKCHOW y4eOHO-TIO3HaBaTEeNIbHOM 3a/1a4M, TpeOyromeil ot
CTyJEHTa IPUMEHEHHS KaK HayYHO-TEOPETUUECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

[TpakTyeckoe 3aHsATHE HAa OCHOBE Kelc-MeTo/la — 00yuyeHHe B KOHTEKCTE MOJIeNupye-
MOM CHUTyallMM, BOCIIPOM3BOJSIICH pealibHble YCIOBUS HAaydHOM, MPOU3BOICTBEHHOM, 0011Ie-
CTBEHHOM aeaTenbHOCTH. OOyuaronyecs: JOHKHBI MPOAHATU3UPOBATE CUTYAIHIO, pa300parh-
csl B CyTH npoOJjeM, NMPpeAsIOKUTh BO3MOXKHbBIE PEIIEHUS U BbIOpaTh Jiyuiiee u3 Hux. Keicol
0a3upyroTCsl Ha pealbHOM (PaKTHUECKOM MaTepuaie WU ke IpUOIMKEHbl K peabHOU CHUTY-
anuu.

3. ArpoBble TeXHOJIOTHHM — OpraHu3alusl 00pa30BaTENBLHOIO MpoIecca, OCHOBAHHAS Ha



PEKOHCTPYKIIMM MOJIeJIel TIOBEACHUS B paMKax MPEUI0KEHHBIX CLIEHAPHBIX YCIOBHH.
®opMblI Y4eOHBIX 3aHATHI C HCI0JIb30BAHNEM MTPOBBIX TEXHOJIOTHIA:

VYuebHas urpa — ¢popma BOCCO3AaHUs PEIMETHOIO U COLIMATIBHOIO COoepKaHus Oyny-
el TpoecCHOHAIBHON AEATENILHOCTH CIEHUANNCTA, MOJICIUPOBAHUS TAKHX CHCTEM OTHO-
IIEHUH, KOTOPBIE XapaKTEPHbI U1 ITOM IEATEIIbHOCTH KaK 1IeJI0TO.

JlenoBast urpa — MOAEIMPOBAHUE PA3IUYHBIX CHTYallMi, CBS3aHHBIX C BBIPAOOTKOW U
IPUHATHEM COBMECTHBIX PEIICHUH, 00CYXIEHUEM BOIPOCOB B PEKUME «MO3IOBOTO LITYp-
May, peKOHCTPYKLHUEH (PyHKIIMOHAIBHOTO B3aMMO/ICHCTBHS B KOJIJICKTHBE U T.I1.

PoneBas urpa — uMuTanusa WIM PEKOHCTPYKIMS MOJEIEH poJIeBOro NOBEACHUS B IIpel-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBHUSX.

4. TexHOJIOrMU NPOEKTHOI0 00y4eHHusl — OpraHu3anus oopa3oBaTeIbHOIO Ipolecca B
COOTBETCTBUH C aJTOPUTMOM IIOATAITHOTO PEIICHUs] MPOOJIEMHON 3a/a4d WIIM BBIIOJTHEHUS
yueOHoro 3ananus. IIpoekT mpeamnosnaraeT COBMECTHYIO y4eOHO-IIO3HABATEIbHYIO JESTElb-
HOCTb TPYIIBI CTYACHTOB, HAIIPABJICHHYIO HA BEIPAOOTKY KOHIICTIIINY, YCTAHOBJICHUE IIeTIeH 1
3a7a4u, (POPMYJIUPOBKY OKUAAEMBIX PE3YyJbTATOB, ONpPEEIICHUE NPUHIUIIOB U METOAUK pe-
IIEHUs] IOCTaBJICHHBIX 3aJ1a4, IJIJAHUPOBAHUE XO/Aa pabOThl, MOUCK JOCTYIHBIX U ONTHMAaJIb-
HBIX PECYpPCOB, MOATANHYIO PeaIu3alMIo IulaHa padoThl, MPE3EHTALUIO PE3yJIbTaTOB paboThl,
UX OCMBICTICHHE U PEQIIKCHIO.

OcCHOBHBIC THIIBI IPOCKTOB:

HccnenoBaTenbCKUil MPOSKT — CTPYKTypa MpHOImKeHa K popMaTy HAy9HOTO HCCIIEI0-
BaHU (JI0Ka3aTeNbCTBO AKTYaJIbHOCTU TEMBI, ONPE/IEICHNEe HayYHO! MTPpo0IeMbl, IpeaMeTa U
o0BbeKTa HCClIeOoBaHMs, L€ W 3a/1ady, METOAOB, WCTOYHUKOB, BBIABM)KEHHE THIIOTE3bI,
0000111eHIE pe3yNbTaTOB, BHIBOABI, 0003HAUEHHE HOBBIX MTPOOIIEM).

TBopUecKkuil MPOEKT, KaK IMpaBWJIO, HE UMEET JAETaJbHO MPOPabOTaHHON CTPYKTYpHI;
y4eOHO-TI03HaBaTeIbHasl JESITEIbHOCTh CTYJEHTOB OCYLIECTBISETCSA B paMKax PaMOYHOIO
3a/laHus, MOAUMHSASACH JIOTUKE U UHTEpPECaM YYAaCTHUKOB IPOEKTA, KaHPY KOHEUHOTO Pe3yJib-
taTa (razera, GuUiIbM, Ipa3IHUK, U3/1aHUE, IKCKYPCUS U T.IL.).

HNupopMalinoHHBIN NPOEKT — y4eOHO-TI03HABATENbHAS I€ATEIbHOCTD C IPKO BBIPAYKEH-
HOMW 3BPUCTUYECKOM HANPaBIEHHOCTHIO (ITOUCK, OTOOP M cUCTeMaTu3alus HHPOpPMaIuH O Ka-
KOM-TO 00OBEKTe, 0O3HAKOMJIEHHE YYaCTHHKOB IPOEKTa C 3TOM MHGpopManuei, ee aHaau3 U
o0o011eHue JUIst pe3eHTaluy 0osee MUPOKOil ayIuTOPUH).

5. NHTepaKkTHUBHbIE TEXHOJIOTMHU — OpraHU3aIMs 00pa30BaTeIbHOrO MpoIecca, KOTo-
pasi mpearnosaracT akTUBHOE U HEJIMHEIHOE B3aUMOJICHCTBUE BCEX YYACTHUKOB, JTOCTHIKEHUE
Ha 3TOM OCHOBE JIMYHOCTHO 3HAYUMOTO JJIsi HUX 00pazoBaTenbHOro pesynbrata. Hapsny co
CIEUAIN3UPOBAaHHBIMU TEXHOJOTUSAMHU TaKOTO POAA NPHUHLUI HMHTEPAKTUBHOCTH IIPOCIIEKHU-
BaeTcsi B OOJBIIMHCTBE COBPEMEHHBIX OOpPa30BATEIbHBIX TEXHOJOTHH. MHTEepaKTMBHOCTH
HOoJpa3yMeBaeT CyObeKT-CyObEeKTHbIE OTHOIIEHHUS B X0/1€ 00pa30BaTeIbHOTO Mpolecca U, KakK
CleCTBUE, POPMUPOBAHUE CaMOpPa3BUBAOILEHCS HH(OPMALIMOHHO-PECYPCHOM Cpebl.

®opMbl y4eOHBIX 3aHATHH € MCHOJIb30BAHHEM CHENHMAJIN3HMPOBAHHBIX MHTEPaK-
THBHBIX TEXHOJIOTHIi:

Jlexust «oOpaTHOM CBS3M» — JNEKIUSA—TIPOBOKAIMA (M3JI0KEHHE MaTepuaia ¢ 3apaHee
3allJIJaHUPOBAHHBIMU ~ OLIMOKaMH),  JeKius-Oeceda,  JIEKIUSA-IUCKYCCHS,  JIEKLUS-
npecckoHdepeHIus.

CeMuHap-IUCKycCHsl — KOJIJIEKTUBHOE OOCYXKJIEHHWE KaKOro-l1nbo CHOpPHOro BOIpOCa,
npoOJeMbl, BBISBICHHE MHEHHH B rpymnmne (MeXrpyIrnmoBOH IHAajor, JUCKYCCHS KaK CIOp-
JIAAJIor).

6. UndopManmoHHO-KOMMYHHKALIIMOHHbIE 00pa3oBaTe/ibHbIe TE€XHOJIOTHHM — Opra-
Hu3alus o0pa3oBaTeNIbHOTO MpOIlecca, OCHOBAHHAS Ha NMPUMEHEHHUH CIEHUATU3UPOBAHHBIX
IPOTPaAMMHBIX CPEJl U TEXHHUUECKUX CPEACTB pabOoThl ¢ HHPOpMAIUEi.

@opMbl yueOHBIX 3aHATHI C MCIOJIB30BaHWEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U

Jlekuusi-BU3yanu3anus — H3JI0KEHUE COJAEPKaHMsl CONPOBOXKIAETCSA IMpe3eHTaluen
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(eMoHcTpalell y4eOHbIX MaTepHalioB, IPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX,
B T.4. WLTIOCTPATUBHBIX, TPaUUECKUX, ayINO0- U BUJICOMATEPHAIIOB).

[TpakTrueckoe 3aHsATHE B OpMe MPE3CHTALUU — MPEACTABICHUE PE3YIbTaTOB IMPOEKT-
HOM WJIM MCCIIEN0BATENbCKON JESITEIbHOCTH C UCIIOJIb30BAHUEM CIIELUAIN3UPOBAHHBIX IPO-

TPaMMHBIX Cpell.
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6 YueOHO-MeTOAHYECKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To mucumminae «OCHOBBI MHHEPAIOTHHY MPEIYCMOTPEHA ayIMTOPHAS M BHEAYIUTOP-
Hasi caMOCTOsTeNbHAs paboTa oOydaromuxcs. TpyToeMKOCTh CaMOCTOSITEIBHON pabOThI CTY-
JIEHTOB TI0 Y4eOHOMY IUTaHy cocTaBiseT 43,2 akaj. 4acoB.

[TpumepHas CTpyKTypa U COAepKaHUE Pa3AesIOB AUCIHUILITUHBI

Kon
TEMBI

Tema
YCLIUIIIUHEI

Conepxanue

P1l

OcHogvl Kpucmannozpaguu.

T1.1

BBognas. OCHOBBI KpUCTal-
norpadun. 3aK0H MOCTOSH-
CTBa yTJIOB

MuHepanoruss 1 METaJLTyprust 3apoAUIINCh MpakK-
TUYECKU OJHOBPEMEHHO Ha 3ape pa3BUTHs Yello-
BedecTBa. [Ipenmer u 3agaun kpuctamuiorpadpum,
KPUCTAIJIOXUMUHM U MUHEPAJIOTUU. 3HAUE€HUE ITUX
HayK JUIsl UCCIIEJOBAHUSI MUHEPAJIOB, PY.l, TOPHBIX
MOpOJ, arjioMeparoB, NUIAKOB M MeTauioB. O0-
11as XapakTepucTuka Kpucraunios. Kparkas ucro-
puisl pa3BUTHS OOIIEH U TEXHUYECKOW KPUCTAIIIO-
rpaduu U MUHEPAJIOTHH.

ArperaTtHble cocTosiHUSI BemiectBa. Kpucramn u
KPUCTANINYECKOE COCTOSHUE MUHEpPAIoB U Me-
tayuioB. O0ImMe CBONCTBAa KPUCTALIOB: OJTHOPO/I-
HOCTb, TUCKPETHOCTh, aHU30TPOIHOCTh, CUMMET-
PUYHOCTb, CIIOCOOHOCTh K camoorpaHeHuto. Pac-
IPOCTPAaHEHHOCTh MHHEPAJIbHBIX KPHUCTAJIOB B
IPUPOJIE, TEXHUKE U OBITY.

T1.2

CuMMeTpus KpUCTaIIJIOB

DJEMEHTBl CUMMETPUHU: LIEHTP, MJIOCKOCTH U OCH
(OBOPOTHBIE W WHBEPCHOHHBIE) CUMMETPUHU.
B3aumoneicTBue 371€MEHTOB CUMMETpUHU. Bunsl
CUMMETpPUH, CUHTOHMH, KaTETOPUM U UX KJacCH-
bukans.

T1.3

[TpocTeie (hopMBbI KPUCTAIIIOB

Kpucrann, ero rpanu, pedpa n BepuinHbl. CBs3b
BHEIIHEH (OpMbI U BHYTPEHHETO CTPOEHUS KpH-
ctayuioB. PopMa KpUCTAJUIOB. 3aKOH MOCTOSIHCTBA
JIBYIpaHHBIX yri0B. [IpocThie 1 KOMOMHALIMOHHBIE
¢dbopMbI rpaHel, pedep u BepiinH. BHemnue gop-
MBIl U aHaTOMUS KpHucTaioB. CkeneTHble (HOpMBI
kpuctauioB. Kpucraimmyeckne JBONHUKH.

T1.4

Kpucrannorpapudeckue
CUMBOJIBI

[TpaBuna BeIOOpa KpHcTaiorpadguyeckux oceit u
€IUHUYHOW TpaHu. 3aKOH PAIMOHAIBHOCTU OT-
HOILIIeHUH mapameTpoB (3akoH ['aton). MHaekcsl u
CHUMBOJIbI TpaHel, pedep, BEpPIIMH U UX MPOCTHIX

dbopm.

P2

OcHogbl Kpucmauioxumuu

T2.1

[ImoTHelIIEe aTOMHBIE yIia-
KOBKH ¥ THUITBI KPUCTAJIITHYEC-
CcKux peurerok. [Tomumop-
¢usm u uzomopdusm. Tunsl
XUMUYECKOMU CBS3U B KpU-
cTajaiax

AToMHBIE U MOHHBIE paauycsl. [InoTHeimne
YIAKOBKM aTOMOB B  KPUCTAJUIOXUMHUYECKUX
crpykrypax. IIpocTpaHcTBeHHass KpuCTaLIAye-
CKasl pelieTKa 1 €€ 3JIEMEHTBI: y3JIbl, PsAJIbl, IJI0C-
KHE CETKH U JJIEMEHTapHbIE S4YEUKU. PeTukymsp-
Hasl IJIOTHOCTB IUIOCKUX CETOK M TPAHEN KPHUCTaJ-
Ja. YIJIOBBIE M JIMHEWHBIE IAPAMETPhbl KPUCTAJI-
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Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanne

JUYECKUX PelIeTOK. TUIbl KPUCTAIUIMYECKUX pe-
meTok bpaes. TpaHCIALMOHHAS CUMMETpUSL KpU-
CTAJLIMYECKUX  CTpYKTyp. IIpocTtpaHcTBEeHHBIE
rpynnsl cumMerpun E.C. ®@enopoa. [loaumop-
¢usm. Tlomurunmuzm. Hzomopdusm. Mzomaumop-
¢usm. Tunbsl XUMHUYECKUX CBsI3ed B KpHUCTaJLIax.
Koopmunanyonnsle uyucna. Kpucramummueckue
pPacTBOpPHI 3aMEIIECHUS], BHEAPEHUS U BBIYMTAHUS.
MopdoTponusi. ATOMHBIE pa3pyIICHUS CTPYKTY-
pel  kpucramwioB. Knaccuduxamus aedexTos
cTpykTypbl. Toueunbie nedextsl. Jlucmokanuu
KpaeBble U BUHTOBBIE. [lIOTHOCTH AMCIOKALMIA,
MeToabl ux HaOmogeHus. CTPYKTyphl pacmaaa
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnoegubl MuUuHepaiocuu

T.3.1

BBojnas mexmms.
Munepanorus

IlonsiTne o muHepasie 1 MuHepaioruu. Poiae mu-
Hepana Ha ciyx0e LuBWIM3auuu. MuHepasbl U
MUHEpAIbHOE CBIPBE B YEPHOW METAIUIYpIUH.
OOwast, reHeTUYEeCKas, PerMOHalIbHAsA, KOCMUYe-
CKas, TEXHUYECKasl M TEXHOJIOTMYECKas MUHepa-
JIoTHsl.

T.3.2.

Kpucrannoxumuueckas Kiac-
cU(UKaIMs MUHEPAIOB

Kpucrammoxummueckas Kiaccupukanus MUHepa-
JIOB, €€ NPUHIUIBI. XapaKTepUCTUKAa MUHEPallb-
HBIX TUTIOB, TIOJITHIIOB; KJIACCOB, ITO/IKJIACCOB;
IpYII, MOATPYIIT; BUIOB, PA3HOBUIHOCTEH; UH-
JTBHUJIOB M CyOMHINBUIOB.

[TonsTHE O pyaax U TOPHBIX MOPOIAX.
[TpompIteHHas Kiaaccu(GUKaus MHHEPAJIOB.
Knaccugukaius MUHEpaIbHOTO ChIPbs B YEPHOM
METaJUTYPTHH:

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

oOoraieHHoe (MTPOMIPOAYKT, KOHIIEHTpAT),
CHHTE3MPOBAaHHOE (ariiomepar, OKaThIu, heppo-
CIUIaBbI),

-nerupyoiee: (pyabl Mapraiiia, Xxpoma, ko0aib-
Ta, Bosb(pama u 11p.),

-¢urocyronue: (KaabIuT (M3BECTHSK), U3BECTD,
JOJIOMUT, KBapll, (PIFOOPUT U JIp.),
-OrHEYNOpHBIe: (MarHe3uT (epukIias), J0JI0MUT,
HINKAHENb, XPOMHUT, OOKCUT (KOPYH[), KAOTUHUT
(MymnuT), KBapl (TpUIUMUT, KpUCTOOATINT) U
7p.),

-1IU1aKo00pa3yroIxe MUHepasl (0IUBHUHBEI (Hop-
CTEpUT, (PASIIUT, KATBIMOOIUBUH ), METTHIIUTHI
(TeleHUT, OKEPMaHUT), MHUPOKCEHBI (IMOTIC, Te-
JIEeHOepruT) u 1p.),

-MUHEpabl - HOCUTENIN BPEAHBIX TEXHOJIOTHYe-
CKUX ITpUMeceii: cepsbl, hocdopa, IIMHKA U Jp.
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Kon Tema
Conepxanne

TEMBI JCITUTIAHBI
(cynbduabl: TUPUT, APCEHOTUPUT, TUPPOTHH,
chaneput u z1p.; hocdaTsl: anmaTUT, CUIMKOKapHa-
TUT U JIp.)
[TapareneTrueckas accolualysi MUHEpPaJIOB.

T3.3. Onruueckue u Mexanuueckue | OnTuyeckue CBOMCTBA!

CBOMCTBaA MHHEPAIOB

llokazamenu npenomnenuss B ONTHUYECKH H30-
TPOIHBIX (KpUCTAJIIbI BBICLIEW KaTEropuu) U aHu-
30TPOMHBIX (KPUCTALIBI CpeaHel (OHOOCHBIC) U
HU3IIeH (JABYXOCHBIE) KaTEropuil) MHHepasax.
HBynpenomnenue. [hieoxpousm munepanon. Or-
TUYECKHUE METOJbl ONpeACICHUs IIIaKooOpa3yro-
IIMX MHUHEPAJIOB B NPOXOZSAIIEM CBETE - IETPO-
rpadusi.

Llgem B KpHUCTaJUINYECKOM arperare W MOpPOIIKE
(uBetr uyepthl). IlpUumHBI OKpacku MHHEPAJIOB.
JIroMuHecueHys MUHEpalloB. BusyaibHble MeTO-
JIbl OTIPE/ICIIEHUSI MUHEPAJIOB.

bneck - ompasxcamenvnas cnocoonocms MUHEpa-
J0B. 3aBHUCUMOCTh OJecKa OT KpHUCTalIOXUMUYe-
CKUX (METAJUIMYECKUH, MOJyMETAJUINYECKUH, aj-
Ma3HBIHA, CTEKJISTHHBIN) U KPUCTAIIOMOP(OIIOTH-
YECKUX (3epKaJibHbIN, MaTOBBIN, KUPHBIH, HIETKO-
BUCTBIN U JIp.) ocoOeHHOCTEeH. ONTHYECKHE METO-
JIbl OIIPEETICHUS METAJUIOB U PYIHBIX MUHEPAJIOB
B OTPAXEHHOM IIBETE - MUHeparpadus.
MexaHnueckue CBOMCTBa MUHEPAJIOB!
Cnaiinocms, omoenbHOCMb U U310M B KpUCTaJIaxX
MUHEPAJIOB. 3aBUCHMOCTb CHANMHOCTH OT KpH-
CTAJJIOXMMUYECKMX OCOOCHHOCTEH MHHEPAJOB.
CnaiiHOCTb - MpUMEp aHU30TPOIMHA MUHEPAJIbHBIX
kpuctayoB. Knaccupukanusa cnaiiHoctd 1O
dopme U cTeneHu coBeplieHCTBAa. MeTonbl onpe-
JIEJIEHUS.

Teepoocmv munepanog. MeTonbl ONpeeneHus
TBEPAOCTH: METObI Lapananus (3TaJOHHAs Jecs-
THOaNIbHAs LIKaia TBepAOCTH Mooca) M BJaBIH-
BaHMs alMa3HOW mnupamuabl Bukepca (Mukpo-
tBepaoMepsl [IMT). PerukynsipHas u BekTOpH-
albHasl AHU30TPONMSI TBEPIOCTU. XPYNKOCTb,
YIPYToCTh, THOKOCTh U IACTUYHOCTH MUHEPAJIOB.
IIpoune cBoOMCTBa MUHEPAJIOB:

IInomnocme. JuddepeHunanyss MUHEPAIOB MO
IUIOTHOCTH B Ipoliecce Kpucraminizanuu. JIuksa-
nus. PacciioeHre MMHEpalbHBIX pacilaBOB B
npupoje (MarmMa) U B MeTaJUTypruu (1uiak / me-
Taya). ['paBUTAIIMOHHBIE MPOLIECCH O0OTaleHUS
MUHEPAJIOB.

DnekmpomasHumusvlie  CEOUCMEA  MUHEPATIOS.
MarsuTHble cBOMCTBA. METOIBI MATHUTHOI'O 000-
ralleHusl JKeNe3HbIX pyd. TepModnekTpudeckue
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TEMBI

Tema
YCIIUTIIINHEI

Conepxanne

ceoiictBa. TepmoDJIC. Tepmonapsl. I[Ibe30351ek-
TPUYECKHE CBOMCTBA (CTaOWiM3amus pajroBOIH,
TUIPOAKYCTHKA, KBAPIIEBHIC YaChl U JIP.).
OrHeynopHOCTh (TeMIeparypa IUIaBJICHUS), TH/I-
poduibHOCTD, TUAPOPOOHOCTH, PACTBOPUMOCTD B
BOJIC M KHCJIOTaX, BKYC, 3amax M Ip.

T3.4

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

WneanbHble U peanbHble KpucTamisl. Kpucramio-
Mopdosornueckas  crpykrypa. Ilonstus 00
OrpaHke, rabutyce W OOJHKE KPUCTALTUYCCKHIX
MHUHEpaIbHBIX MHIUBHIOB. Knaccudukanus kpu-
CTaJUIOB O O0JIMKY (M30METPUYHBIC, YIITHHEHHBIC
U yrmioméHHble). OTHOCUTENbHBIE U a0COIIOTHBIC
pasMepsl MHHEPAJIbHBIX HMHIUBUIOB. | 'paHyno-
MeTpHyecKass  KiIacCHPUKAUs  MHUHEpaTbHBIX
CTPYKTYp.  YmHopsaoueHHOe  (IapauiesbHOe,
JBOMHHUKOBOE, PaJHaIbHO JIYYUCTOE U JAp.) U Oec-
MOPSIOYHOE CpacTaHWE MHHEPATbHBIX WHIUBH-
JI0B. DHJOTaKCHAIBbHOE, SMUTAKCHAIbHOE U TOH-
KAJIMTOBOE IMPOPACTAaHHE MUHEPATbHBIX WHIMBH-
JI0B.

TexcTyppl MHHepanbHbIX arperatoB. OcoOble
(GOpMBI MUHEPATBHBIX TEKCTYP: APY3bl, Chepon-
TBI, KOHKpEUWH, CeKpemuu u T. 1. OCHOBHBIC
MOpP(]OJIIOTHYECKHE THIIBI TEKCTYp: MacCHUBHAs
(omHOpOMHAs), BKpAIUICHO-TIITHUCTAS], CIIOMCTast
(monocuaras), JegopMmanuoHHAas (TpelLIeHHas,
IIPOXKHUIIKOBasl, OpeKuneBas).

T.3.5

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

[Tponeccrl kpucTamiooOpa3oBaHus B razoodpas-
HBIX (ra3, map), KuAKuUX (pacruiaB, pacTBOp) U
TBEPJBIX (KpHCTasIMueckas, amopdHas) cpeaax.
[TonsiTe o cTabUIBLHOM, PaBHOBECHOM, MeTacTa-
OUJIBHOM M JJAOUJIBHOM COCTOSIHUM KPUCTAJJIOB U
KpHucTamooOpasyromeil cpensl. Kunermueckue
ITPOMBIIIJIEHHBIE TUIIBI KPUCTAJUIM3ALMH

T.3.6

3apokJeHNE KpUCTAJIOB B
Te0JIOTHYECKUX M MeTaJlulyp-
THYCCKUX IIporeccax

[Tpomecchl 3apokAeHUs, pocTa W pa3pylICHUs
KPUCTAIIJIOB B Ta3000pa3HbIX (Ta3, map), KUAKUX
(pacrimaB, pacTBOp) M TBEPABIX (KpHUCTAJIHMYE-
CKHUX, aMOP(]HBIX) cpenax.

['oMOTeHHBIE W TETEPOTCHHBIE IMPOIECCH 3apOXK-
JEHUST KPUCTAIUIOB. KpUCTAIOXUMUYECKHE TUIIBI
3apOIBIIIEBHIX [IEHTPOB KPUCTAIUTH3AINN TIPU Te-
TEPOT€HHOM 3apoXkJIeHUU. DakTOphl, BIUSAIOLINE
Ha CaMOTIPOHM3BOJIFHOE 3apOXKIEHUE KPUCTAIIIOB U
cneuuduyeckre 0COOEHHOCTH IIEHTPOB KpHCTaJ-
JW3alMA TIPH TETePOreHHOM 3apOKIACHUU KpH-
CTaJUIOB.

T.3.7

OCHOBHBIE TEOpPHM POCTa
KpPHUCTAJJIOB B TpOIlEcCe reo-
JOTUYECKOTO U TEXHUYECKOTO
MHUHEpaJI000pa30BaHMs

OCHOBHBIE TEOPHH POCTAa KPUCTAJIOB: Tep-
MoauHaMu4eckas, aup@y3srnoHHas, adbcopOLMOH-
Hasl, MOJIEKYJIIPHO-KHHETHYECKasi, TUCIOKAI[HOH-
Has. OcOOEHHOCTH MX pealu3allii B IPUPOIHBIX
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TEMBI

Tema
YCIIUTIIINHEI

Conepxanne

U TEXHUYECKUX ycioBusAX. CrocoOsl ympaBieHUs
KUHETHKOW KpHUCTAUIM3alMi M KauecTBOM oOpa-
3YIOUIMXCS METAJJIOB U MUHEPAJIOB.

P4

TI'eonozuueckue npovyeccslt

T.4.1

OCHOBHBIE ~ TI'€OJIOTUYECKUE
IpoLecchl 00pa3oBaHUA Me-
CTOPOKJICHUM IMOJIE3HBIX HC-
KOITaeMbIX

['eonoruueckoe CTpOEHKUE 3EMHOTO 111apa.
DHoozenHble npoyeccyl MUHepanroobpa308aHUs.

- MarMarudeckue (MHTpy3uBHBIE U 3D y3uBHBIC),
KpaTKasi XapaKTEepUCTUKA MarMaTU4ecKuX MOpOoJ
U MECTOPOKJICHUH IOJIE3HBIX UCKOIIAEMBIX, B TOM
YHCIIe KEJIe30PYIHBIX B BYJIKaHUUYECKUX TPYyOKax
B3phIBa B Bocrounoii Cubupu;

- TMErMaTUTOBBIC, KpaTKas XapaKTepHUCTHKa IIO-
JIE3HBIX UCKOMAEMBbIX;

- KOHTaKTOBO-M€TacoMaTHuecKue (CKapHOBHIC)
JKeJIe30pyaHbIe MecTopokaeHus AnTtae-CasHCKoi
TOpHO# 001acTH;

- TUJIPOTEPMAJIbHBIE MECTOPOXKIACHMS LIBETHBIX U
JETUPYIOIIUX PYI.

OK302eHHble npoyeccy:

- (usmyeckoe, XUMHUYECKOE U OHOIIOTUYECKOE
BBIBETPUBAHUE (KEJIE3HbIE LUIAINBI OYpBIX JKele3-
HSKOB M MAapTUTOBBIX DPYJ B 30HE OKHCIICHUS
CYIb(QHUIHBIX MECTOPOKICHUH);

- 0CaJIOYHBIC: PACCHIMHbIC (TUTAHOMArHETUTOBBIC
POCCHINM Ha MOPCKOM IeNb(e, KBaplEeBble MMECKU
U Jp.), XEMOTeHHble (MOpPCKHE  >Kele3o-
MapraHieBble KOHKPEIMH, W3BECTHSAKH, OTHe-
YIOpPHBIE TJIMHBI U Ap.), OMoxuMudeckue (6010T-
HBIE XKeJIe3HbIE PY/bl, TOPPSHUKHU U JIp.).
Memamopgoeennvle npoyeccol:

PernonanbHBI, KOHTAKTOBBI W HUHAMHYECKUH
meramoppusMm. Craauum meramopdusma. Mera-
MOpP(OTeHHbIE  MECTOPOXKJIEHUS  HKEJIE3UCThIX
KBapIUTOB, KaMEHHBIX YTIIeH, KBapIuTa, OTHe-
YIOPHBIX aHAATY3UTOBBIX U KHAHUTOBBIX CJIAHLIEB

U JIp.

T.4.2

TexHu4eckne mpoueccsl MHU-
HepanooOpa3oBaHUs TpPU ar-
JOMEpalyu B TPOU3BOJACTBE
YyryHa U CTaJX U B OTHE-

yrnopHo# ¢yTepoBke

Hpobnenne m obOoramieHre MOJIE3HBIX HCKOIae-
MbIX. [IoHSTHE O KOHIIGHTpaTe W OTXoJaxX (XBO-
cTax) oOorarieHusl.

Arnomepanis M OKOMKOBaHWE. MwuHepaaorus
KETIe30PYIHBIX arJIoOMEepPaToOB M OKATHIIICH.
Munepanoobpa3zoBaHue B JJOMEHHBIX IMPOLECCAX.
MI/IHepaJ'IOl"I/ISI JOMCHHBIX IIJIaKOB, rapHHCa>ka Ha
(byTepoBKe ¥ MUHEPAIBHBIX OTJIOXKEHUH (IIUHKU-
Ta) B TpyOONpOBOIaX.

MunepanoobpazoBaHue TpHU CTATETUIABUIBHBIX
nporeccax. ACCUMWIAIUS W3BecTH. MuHepaio-
TS CTaNETUIaBUIBHBIX IIIJIAKOB.
MunepanoobpazoBaHue B OTHEYMOPHBIX HU3AENHU-
AX B MeTaJulypruu. MuHepanorus KBapLMTOBBIX
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TEMBI
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(IMHACOBBIX), IIAMOTHBIX, MEPHUKIA30BbIX, IIIH-
HeJb-()OPCTEPUTOBBIX, CMOJI0-I0JIOMUTOBBIX,
MYJUTUTOBBIX U MPOYUX OTHEYIIOPOB.
MuHepanooOpa3oBaHue B IMPOU3BOJICTBE M HC-
MOJIb30BaHNUU ()IFOCOB. MUHEpaIoruss MHHEPATb-
HBIX (JIFOCOB.

MuHepanorusi METaJUTyprUYeCKUX IIJIAMOB U TIbI-
JIH.

DKOJIOTUYECKass MUHEPAJIOTHSI B PELICHUHU IPO-
0JIeM KOMILIEKCHON Majio- HUIM 0€30TXOJHOM IIe-
pepabOTKH MUHEPAIBHOT'O ChIPbSI.

T.4.3

OcCHOBHBIE MCTOJZbI KpUCTAJI-

JIO-MHUHCPATTOTHUCCKHX

u

neTporpaduyecKux HCCIen0-

BaHUI1

Kpucrannomopdosornueckuii 1 roHuomeTpude-
CKMI aHAJIN3.

I'panynoMeTpu4ecKuil aHaIu3.

XuMuyeckuil (NOJHBIN, JOKAJIbHBIN, CIEKTpajb-
HBIM, PEHTTECHOCIEKTPAIbHbIN, YHEPrOAMCIIEPCH-
OHHBIN) aHAJIU3.
JuddepeHumanbHO-TEPMUUECKUI aHAIN3.
PentrenoBckuil ananu3. KonndecTBeHHBIM M Ka-
YeCTBEHHBIN (a30Bbie aHaNK3bl. KonruecTBeHHBIH
U KAueCTBEHHBbIH XHUMHYECKHE PEHTICHOCIIEK-
TpaJIbHbIE aHaIN3bl. JIOKaNbHBIA PEHTTEHOCHEK-
TpPaJIbHBIA aHAIIN3.

[Terporpaduyeckuil aHalu3 TOPHBIX MOPOA, Me-
TaJUIypru4ecKuX LUIAKOB 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 MUKPOCKONMYECKHUE HCCIEIOBAHUS
(METoIOM pEeITUK, CKaHUPOBaHMS M MPOCBEUYMBa-
HUs).

dotorpaduueckue MeTObl HAYYHBIX HCCIIEIO0BA-
HUM (Makpo- U MUKpodoTorpadupoBaHue).
KomnbrotepHas rpaguyeckas W CTaTUCTHYECKas
00paboTKka JaHHBIX MHHEPAJIOTHMYECKUX M KpH-
CTAJJIOXMMHUYECKUX UCCIIEJOBAHUM.

Hpumepua}l memamuka camocmosmesibHou paﬁombt

CaMocTrosTenbHas pa60Ta 3aKJII0YacTCs B U3YYCHUU pCKOMCHIlyeMOﬁ JIMTCPATYPhI 110

TCMATUKC MMPAKTUICCKUX 3aHATHH U B BBIIOJIHEHUH JOMAIITHUX pa60T 10 JUCHHUITIINHE.

IlpumepHnulit nepeuenv mem 0OMauwiHuUX paoom:
1. [Tepeuens Tem nomarrHert padoTel Nel: «OCHOBBI KprCTaIOTpadum»:

HcTopust pa3BUTHS MUHEPAIIOTHH U METAJITypPTAN
[Tpeamer u 3aiaun KpucTaLIOTpaguu, KPUCTANIOXUMUUA U MHUHEPAJIOTHH. 3HA-
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YEHHME 3TUX HAyK JJIs UCCIIEIOBAHHUS MUHEPANIOB, Py, TOPHBIX MOPOJA, arioMme-
paToB, LIJJAKOB U METAJUIOB.

Kpartkast uctopust pa3Butus oOmield 1 TEXHUYECKOH KpucTayuiorpaguu 1 MUHE-
paJIoruu.

ArperaTtHble COCTOSIHUSI BelecTBa. Kpucramn M KpHUCTaUIMYECKOE COCTOSIHUE
MUHEPAJIOB U METAJIJIOB.

OO01me cBOMCTBA KPUCTAIIIIOB: OAHOPOAHOCTb, JUCKPETHOCTh, AaHU30TPOITHOCTD,
CUMMETPUYHOCTH, CIIOCOOHOCTh K CaMOOTpaHeHuIo. PacmpocTpaHeHHOCTh MH-
HEpaJbHbIX KPUCTAIJIOB B IPUPOJE, TEXHUKE U OBITY.

2. Ilepeuens Tem nomarHen paboTsl Ne2: «OCHOBBI KPUCTATUIOXUMHUH.

IIpocTpaHCcTBEHHAs KPUCTAJUIMYECKAsl pEIIETKAa M €€ JJIEMEHTBI: Y3JIbl, PSJIbL,
IIJIOCKUE CETKU U JIEMEHTapHbIC STYEHKH.

Tunel kpucTamMyeckux pewmerok bpaBa. TpaHcHsALMOHHAs CHUMMETpUsS KpH-
CTAJUTMYECKUX CTPYKTYP.

[Tomumopdusm. [Tomurunmszm. M3omopduzm. M3omumopdusm.

Tumnbl XuMHAYECKUX CBA3EH B KpucTtauiax. Koopaunauuonusie yucna. Kpucrain-
JMYECKHEe PacTBOPHI 3aMEIIEHUS, BHEIPEHHS U BeIYUTaHusA. MopdoTpomnus.
ATOMHBIE pa3pylIeHHs CTPYKTypbl KpucTayuioB. Kiaccudukauus nedexTos
CTpyKTyphl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.
[TnoTHOCTH mUCIOKanui, MeToAbl UX HaOmoaeHus. CTPYKTypbl pacmaja H30-
MOP(HBIX KPUCTALTHISCKIX PACTBOPOB.

3. Ilepeuens Tem gomarneit paboTsl No3: «OCHOBBI MUHEPATIOTUI

[TonsTne o MuHepane U MUHepasoruu. Poiab MUHepana Ha ciiy)kOe IUBHIN3a-
11207

MuHepansl 1 MUHEPAJIbHOE CHIPHE B YEPHOM METaJULYPIrUH

OO61as1, reHeTUYeCKas, peruoHaJIbHAsA, KOCMUYECKasi, TEXHUYECKass U TEXHOJIO-
TUY€eCKasi MUHEPAJIOTHS.

MuHepanbHOE ChIpbe JJIs YEPHOI METAJTYPruH: JKeJIe30pyAHOe: ChIpoe (MapTe-
HOBCKUE, JIOMEHHbIE, arJIOMEpallMOHHBIE PYIbI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIH, (heppOoCIIaBbl) MUHEPAJIBHOE ChIPhE
JUISl YEPHOM METAJITypruu.

Pynsl maprania, xpoma, ko0anbTa, Bosibppama U JIp. pybl, KaK JETUpYIOIlee
MUHEPAIBHOE ChIPHE AJI YEPHOU METaJUTypIrHH.

MuHepanbHO-ChIpbeBas 6a3a 1o (GIIOCYIOUIMM U OTHEYIOPHBIM MHUHEpalaM,
IPUMEHSIEMBIM B UEPHON METAJITYpIrUu: (KaJIbLUT (MU3BECTHSIK), U3BECTb, OJIO-
MUT, KBapIl, (PIFOOPUT U Jp. ;MarHe3uT (MepuKia3), J0JI0MUT, IIIHUHENb, XPO-
MUT, OOKCUT (KOPYHA), KAOJIMHUT (MYJUIUT), KBap1l (TPUIUMUT, KpUCTOOAINT) U
p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XMMHUYECKUX CBOWCTBAX IMIJIAKOOOpa3yIOLINX
MUHEPAJIOB (0JIUBHUHBI (PopcTepuT, PasiuT, KaNbLIMOOIUBUH ), METWIUTHI (Te-
JICHUT, OKEPMAHHUT), MUPOKCEHBI (INOTICII, TeCHOEPTHT) U JIp.).
PU3NKO-XUMHUUYECKNE CBOMCTBA MUHEPAJIOB - HOCUTEJIEN BPEIHBIX TEXHOJIOTH-
YeCKHX TpumMeceit: cepsl, hochopa, iMHKA U Ap. (CyIbGUIBI: TUPUT, APCEHOTTH-
PUT, TUPPOTHH, CPanepuT U Ap.; pocdaTsl: anaTuT, CLIMKOKapHATHUT U J1p.) Mx
BJIMSTHUE HAa KQUeCTBO METATyPruuecKoi MpOAYKIIUH.

4. Tlepeuens Tem gomarineil padoTsl Ned: «[ eonormueckue nporecch»

OCHOBHBIE 3HIOTEHHBIC MTPOIECCHl MUHEPATI000pa30BaHuUs
DK30TeHHBIC MTPOIIECChl MUHEPATOO0PAa30BaAHHUS

TexHUYECKHE MPOLIECCHl MUHEPaI000pa30BaHus PH arJIoOMepainu
MuHnepanoobpa3zoBaHUE B IOMEHHBIX IPOIECCAX
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e MuHepasiorusi JOMEHHBIX [IUTAKOB, FapHUCaXXa Ha (hyTEpOBKE U MUHEPATIHHBIX
OTJIOKEHUHU B TPYOOIIpOBOIaX

IlepeyeHb NpaKTHYECKUX PadoT
1. OmnpeneneHre CHMMETPHUN Ha MOAECISIX UICATbHBIX KPHCTAILIOB.
2. OnpeneneHre BHEIIHUX TPAHHBIX, peOEPHBIX M BEPIIMHHBIX (OpPM B KpHCTAIIax.
YcraHOBKa KPHCTAJUIOB U ONIPEIeNICHHE KPHCTAIUIOrpa)uIecKuX CUMBOJIOB I'PaHHBIX, pedep-
HBIX U BEPLUIMHHBIX (HOPM.

3. OnpezneneHue NpocThiX GOPM KPUCTAIUIOB.

4. N3yyenue cucreMaTnuecKon KOJJIEKIIMY MUHEPAIOB. POPMBI IPUPOIHBIX BBIACICHUI
MUHEPAJIOB.

o. JlnarHocTuueckre CBOMCTBA MUHEPAJIOB.

6. N3yuenue, onvcanue (GU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

CpacTaHus, OIpeieIeHue MUHEPAJIOB, CIIOCOOOB UX MCIIOJIL30BAaHMS B YEPHOU METAJUTYPIHU U
HapOJIHOM XO3SHCTBE.
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7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMU

a) HJIaHpreMLIe PE3yJbTaThI 06yqe}mﬂ H OLICHOYHLIC CpEeaACTBA AJISl IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00ydeHUs

O1neHOYHBIC CPEACTBA

IIK-2 - cnocoGHOCTHI0 BBIONPATH METOABI HCCIEI0BAHUSA, JIAHUPOBATH

3YJAbTATHI U 1€J1aTh BBIBO/bI

U IIPOBOAUTH H606XOHI/IMLIe IKCIIEPUMEHTBI, HHTEPIPETUPOBATL peE-

3HaTh

OCHOBHBIE OIPEACIICHUS] U MOHATHUS MPEIMETOB
KpucTaysiorpadusi, MUHEpaJorusi U MeTporpa-
¢ust; cnenupuKy U TPUHIUITEI HAyYHOTO 3HAHUS;
[JIaBHBIE ATAIbl Pa3BUTHS HAYK;

- 3JIEMEHTHI U TApaMeTPhl MPOCTPAHCTBEHHOM
peIIeTKH;

- OCHOBHBIE CBOWCTBA KPUCTAJIIMUYECKOIO BEllle-
CTBA, KJIacCU(UKAIINIO KPUCTAJUIOB U MPOCTHIE
(GhopMBI MHOTOT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTaIiorpaduu;

- YCTAHOBKY M CUMBOJIMKY KPHUCTAJIOB;

- CTPYKTYpPY KPUCTAJIOB;

- TNarHOCTHYECKUE TTPU3HAKN MUHEPAJIOB;

- KJIacCU(UKAIUIO MUHEPAJIOB, OOIIIYIO XapaKTe-
PHUCTHKY KJIaCCOB, OCHOBHBIE HAINPaBIICHUS
MPaKTUYECKOT0 UCTIOIb30BAHUSI MUHEPAIIOB;

- OCHOBHBIE HJIOTCHHBIC U IK30TE€HHBIE MPOIIEC-
CBhl MUHEPAI000pa30BaHHS.

IIpumepHBbIii HepeYeHb BONPOCOB K 3a4eTy

[lonsaTue o KpucTayie 1 KPUCTANINYECKUX BELIECTBAX.

OcHOBHBIE CBOICTBA KPUCTAJLIOB.

CummeTpus KpUCTaJIOB, BUJIbl CAMMETPHUH, CHHTOHUH, KATETOPUU.

[IpocTpancTBeHHas KpUCTaNIMYECKasl PELIETKA, €€ 3JIEMEHTHI U Ia-

paMeTpsl.

5. IlonsiTie 0 MPOCTBIX U KOMOMHALIMOHHBIX (OopMax, MPUHIMIBI UX
Ha3BaHMSL.

6. YcranoBka kpucramios. [IpaBuia BeiOopa oceil 1 eAMHUYHON rpaHu.
WHpekcbl 1 CUMBOJIBI TpaHel U MPOCTHIX (HOopM.

7. 3aKOH paIMOHAIILHOCTH OTHOLIEHUH TTapaMeTPOB - 3aKOH [ 'aron

8. IlpaBuia ycTaHOBKM KYOMYECKHX M T€TParoHaJbHBIX KPUCTALIOB.

9. IlpaBmia ycTaHOBKH TPUTOHAIBHBIX M T€KCArOHAJIbHBIX KPHCTAILIOB.

10.ITpaBuna ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTETOPHH.

11.3ak0H MOCTOSTHCTBA TPAHHBIX YTJIOB.

12.0cHOBHBIE 33J]aul KPUCTAIOXUMHUHU. THUIBI TUIOTHEHIINX LIAPOBBIX
YIaKOBOK.

13.0cHOBHBIE THUIIBI KPUCTAIIMYECKUX PEHIETOK U THUIIBl PEIIeTOK
BFPABD.

14. Tunsl KPUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.

15.Tumel KpUCTAITNYECKUX CTPYKTYP METAIUTMUECKUX KPUCTAILIOB.

16.Tunbl KPUCTAIUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISPHBIX KpH-
CTaJUIOB.

17.M3omopdusm, TUIEI H30MOpGHU3Ma MO CTETIEHN COBEPILIEHCTBA U Xa-
pakTepy 3aMelIeHHUs.
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CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

18.ITomumMoppu3M U TOTUTUITU3M.

19.1TonsiTue o MuHepane, pyne u nopoae. I[Ipomeinennas kinaccudu-
Kalusi.

20.Kpucramioxumuyeckas KiacCupUKaIus MUHEPAJIOB.

21.0ntrueckue (UIBET, IIBET YepThI, OJIECK, MPO3PAYHOCTH) CBOWCTBA
MUHEpana.

22 Mexanuieckue (TBEpIOCTh, CIIAWHOCTh, M3JIOM) CBOMCTBAa MHUHEpa-
JIOB.

23.Mopdomnorust muHepanoB. [IoHSITHE O CTPYKTYpE B TEKCType.

24 Ilonsatue 06 orpanke, raburtyce u oonuke muHepanos. Kiaccuguka-
1Sl MUHEPAJIOB TI0 OOJIMKY M CTETIEHU UanoMopdu3ma.

25.Knaccudukanuss CTpykTyp MO OTHOCUTEIBHOMY U aOCOIOTHOMY
pa3mMepy MUHEPAIbHBIX HHIUBHU/IOB.

26.0co0ble ¢GopMBI MHUHEpANBHBIX arperatoB Jpy3bl, CQEPOIUTHI,
HaTe4YHbIE (POPMBEI.

27 .IlogpobHast XapakTepucTUKa reMaTuTa u KopyHjaa. CBeieHus 0 Mar-
HETHTE.

28.IlonpobHass xapakTepuCTHKa MarHetuTa W Xpomuta. CBeleHHS O
IITTUHEN U BIOCTUTE.

29.XapaKkTepucTUKa KapOOHATHBIX MHHEPAJIOB: KaJbLUT, JOJOMHUT,
MAarHe3uT, CUAEPUT, MAIAXUT, a3ypuT. FIX poiib B 4EpHOU METaLTyp-
THH.

30.XapakTepucTuka Cyiab(QHUIOB: XaIbKOMUPUT, MUPPOTHH, TaJCHWT,
caneput, MOJIMOAECHUT, apceHONUpPUT. VX posb B uepHOMl MeTai-
JTYpTHH.

31.XapakTepucTka MHHEpaJOB U3 Kjacca cynb(aroB: GapuT, THIIC,
AHTUPUT.

32.XapakTepuCTUKa CHJIMKATHBIX MHUHEPAJIOB M3 TPYIMIbI IOJEBBIX
IIITaTOB.

33.XapakTepucTUKa MUHEPAJIOB M3 TPyNIbl OJUBUHOB: ((hasiut, dop-
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CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

CTEPUT, MOHTUYEILJINT).

34.XapaKkTepucThKa CUIMKATHBIX MUHEPAJIOB U3 TPYIIbI MHUPOKCEHOB:
(nmmoricua, aBTUT, reIGHOEPTHUT).

35.XapakTtepucTika MHHEpAJIOB TpymIbl aM(puOOIOB: (aKTHHOJIUT U
poroBasi OOMaHKa).

36.006m1ue npeacTaBiieHusi 00 SHIOTEHHBIX, 3K30I€HHBIX U MeTaMopdo-
TeHHBIX MPOLIECCax MHUHEPAI000pa3oBaHusl.

37.Marmatuueckue mporeccol (3¢dy3uBHble U UHTPY3uBHBIE). Kiac-
cU(UKAIHMA MarMaTHYECKUX MOPOJ: KHUCIbIe (TPaHMT), CpeaHue (CH-
€HUT, TUOPUT), OCHOBHBIE (Trabbpo, 6a3anbT), yILTPOOCHOBHBIE (Y-
HUT, KUMOEPIIUT), IIET0YHbIEe (He(QETMHOBBIA CHEHHUT).

38.IlermaTuTOBBIC, KOHTAKTOBO-METACOMATHYECKUE (CKApHOBBIC) H
THJIPOTEpMAIIbHBIC TPOLECCHl. MeCTOPOXKIEHHS TOJIEBBIX HCKOMae-
MBIX, CBSI3aHHBIE C ITUMH IIPOLIECCAMHU.

39.0K30reHHBIE TPOIIECCHI: BEIBETPHBAHHUE U OcaaKooOpa3oBanue (hu-
3UYECKOe, XMMHUYECKOe U Onoxummuueckoe). MecTopoxaeHus mojes3-
HBIX UCKOTIACMBIX.

40.Metamopdudeckre mpoIecChl: KOHTAKTOBBIN W PErHOHANBHBIN Me-
TaMoppu3M. MeCTOpOXKICHHS MOJIE3HBIX HCKOTIAEMBIX.

41.TexHUYECKHE TPOIIECCH MHHEpPATooOpa3oBaHUsl.

42.Ilonsitre 060 armomepanuu. [Iporecchl JHCCONUIIME MUHEPAIOB U
METaCOMaTHYECKOT0 3aMEICHHUS.

43.I1potecchl KPUCTAILTU3AINH TTPH arJIOMEpaIny.

44 XapaKkTepuCTUKa TJIABHBIX W XapaKTEPHBIX ariioOMEeparMOHHBIX MH-
HEpasoB.

45.ITapareHe3uc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIM3AIINHU BEIIECTBA.

47 KuHEeTH4YeCKUE TUIIBI KPUCTATU3AIIHH.

48.3apoxIeHNe KPUCTAIIOB.

49.0cHOBHBIE TEOPHH POCTA KPUCTAIITIOB.
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CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

KOMIIETEHIINHU
50.Kpucramnorpagust ©1 MUHEpPAJIOTUSI METALTYPTUYECKUX IIUIAKOB M
IIUIAMOB.
YMers: KOPPEKTHO BbIpaXkaTb M apryMeHTHpoBaHO | [IpuMepHbIil nepeyeHb NPAKTHYECKHUX PadoT
000OCHOBEBIBATb IIOJIOKECHUS HpeIIMeTHOfI o0na- OHpe,HeHeHPIe CUMMETPHUHU Ha MOACIIAX UACAJIBHBIX KPUCTAJLJIIOB
CTH 3HAHWA, MATHOCTHPOBATh S(h(EKTHBHOCTH OmnpeneneHre BHEIIHUX TPAHHBIX, peOCPHBIX M BEPIIMHHBIX (OpPM B
METOJIOB NCCIIENOBAHNS; PUMEHATH HOBHIS 3Ha- KpUCTaJlJlaX. Y CTaHOBKA KPUCTAIJIOB U ONpefielieHue Kpucrauiorpadu-
. YECKUX CHMBOJIOB I'PaHHBIX, PEOEPHBIX M BEPIIMHHBIX (HhOpM
HUA B HAYHHO-LPAKTHACCKOM JICATCILHOCTH. N3yuenue cucreMatnyeckor KOJUIEKIUU MHUHEpaaoB. POpMbI IPUPOA-
- OTPENENATE JIEMEHTB CHMMETPHH M TIPOCTBIE | gy phieieHM MHHEDATOB
(GopMBI MHOTOrPaHHMKOB M HX KOMOMHAILWH, JlnarHoctuueckre CBOMCTBa MUHEPAIOB
CHMBOIIBI TpaHeil u KiaccupuuupoBarh Kpu- | M3ydenue, ommcanne (U3MUECKUX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX
CTAJLTBL; 0COOCHHOCTEH cpacTaHus, Olpe/ieJieHHe MUHEPAIOB, CIOCOO0B UX HC-
- OMUCHIBATH CTPYKTYPHI KPHCTALIOR; IIOJIb30BaHUS B YEPHOU METAJUTYPIMM U HAPOAHOM XO0341CTBE
- ONpeAeATh (PU3MUECKUEe CBOMCTBA U MOp(o-
JIOTUI0 MUHEPAJIOB.
Bianers HaBBIKAMM W METOJMKAMM OLIEHKH, W HWHCTPY- | Pemmrs 3amaum:

MCHTAaMU IMPOBCACHU HCCHGHOB&HHP’I; HaBbIKaMH
JAUAardHOCTUKU KPUCTAJIIOB, MUHEPAJIOB.

OCHOBHBIE HJIOT€HHBIE MTPOIIECCHl MUHEPAIIO00OPa30BaHHS
DK30TeHHBIE MTPOIECCHl MUHEPAIIO00pa30BaHHS

TexHnveckue mporeccsl MUHEpanooOpa3oBaHus MPH arjoMepannun
Munepaioobpa3zoBaHHe B IOMEHHBIX ITPOIIECCAX

MuHepaiorusi JIOMEHHBIX [IUTAKOB, FapHUCaXXa Ha (hyTepOBKE U MHHE-
paJIbHBIX OTJIOKEHUH B TPyOOITPOBOIAX
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOUYHOH ATTECTAUM, MOKA3aTeJH U KPUTEPHH
OLlCHUBAHMWSL:

IIpumepHasi CTPYKTYpa M coiepiKaHue MYHKTA:
[Tponienypa oueHMBaHMs 3HAHWN, YMEHUI, HABBIKOB MO JUCLUIUIMHE «OCHOBBI MUHE-
paJIoTHK» BKJIKOYAET YY€T YCIEHIHOCTH 110 BUJaM OLIEHOUYHBIX CPEJCTB.

IIIxajia oneHUBAHUA JOMALIHHUX PadoT

OneHuBaHue TOMAUIHUX paboT 1Mo aucHUIIMHEe «OCHOBBI MMUHEPAIOTUN» IPOBOIUTCS
10 IPUHIUITY «3a4TEHOY / «HE 3aYTCHOM.

«3auTeHO» BBICTABISIETCS B CiIydae, €ClId JOMalIHss paboTa odopmileHa B COOTBET-
CTBHE C TpeOOBAHUSMHU METOJIUYECKUX YKa3aHHii, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepual
XOpOULIO CTPYKTYpPHPOBAH, KOJUYECTBO HMCIIOJIb3YEMOH JUTepaTypbl He MeHee 5. B ciyuae,
€CII KaKoil-m10o0 U3 KpUTEpreB HE BBHIIIOJIHEH, JOMAIIHSS paboTa BO3BpaIlaeTcs Ha JopadoT-
KY.

[porienypa oleHUBaHUS 3HAHUI, YMEHUH, HABBIKOB 10 AuciiuiuinHe « OCHOBBI MUHE-
PAJIOTUM) BKIIIOYAET YUYET YCHEIIHOCTH 110 BUAAM OLIEHOYHBIX CpeAcTB (11.6.).

[TpakTuyeckue 3aHATUS CUUTAIOTCS YCIICLIHO BBINOJIHEHHBIMH B Cllyyae MpeaocTaBie-
HUS B KOHIIE 3aHATHSI OTYETA, BKIIOYAIOIIET0 TEMY, COOTBETCTBYIOIINE PUCYHKU U TOJITUCH.

Tembl ToMalIHUX pabOT pacHpeAessIOTCS Ha IEPBOM MTPAKTUUYECKOM 3aHSATHH, TOTOBBIE
pabOoThI IPENOCTABIISIIOTCS] B COOTBETCTBYIOLIUE CPOKHU.

Jlomyck K 3a4eTy C OLICHKOM BBICTABIIACTCS MIPU:

- 3a4TEHHOM KOHTPOJIbHOU padoTe;
- IPEIOCTABJIEHHBIX OTYETAX M0 MPAKTUYECKUM paboTaM.

IIkana oueHUBaHUS NPAKTHYECKHUX padoT

HpaKTI/IqCCKHe 3aHATUA CUUTAKOTCA YCIICHIHO BBIITOJIHCHHBIMH B CIIy4dac IPEAOCTaBIIC-
HUS B KOHIEC 3aHATUA OTYETA, BKIIIOYAIOUICTO TEMY, COOTBETCTBYIOIIUEC PUCYHKHU W ITOAITHMCH.

[TpomexyTouHas arrecTanus Mo JucuuIuiiHe «OCHOBBI MUHEPAIOTHM) BKJIIOYAET TEO-
peTndecKre BOIPOCHI, MO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOSHHSI 00Y4aIOIMMHKCS 3HAHUH, U
NPAKTUYECKHE 3aJaHMsl, BBIABISIONINE CTENEHb C(HOPMHPOBAHHOCTUM YMEHUH M BiaJIeHUH,
IpOBOJIUTCS B (hopMe 3aueTa.

JUis mostydeHusl 3adera 1O JUCLUIUIMHE OOydaroluiics o0s3aH MOATOTOBUTCS IO BO-
IIPOCaM.

IIpuMepHBbIii NepedYeHb BONPOCOB K 3a4€eTy

51.IloHsATHE O KpUCTAIIJIE U KPUCTAININYECKUX BEUIECTBAX.
52.0cHOBHbIE CBOMCTBA KPUCTAIIJIOB.
53.CuMMeTpust KPUCTAIUIOB, BUIBI CHMMETPUH, CHHTOHHUH, KATETOPHH.
54.TIpocTpaHCTBEHHAs! KPUCTAIIIMUECKAs pEeIIeTKa, €€ SJIEMEHTHI U TapaMeTphl.
55.I1oHsATHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpPMAaX, MPUHIUIBI UX HA3BaHMUSL.
56.YcranoBka kpucramios. [IpaBuia BeIOOpa ocelt U eMHUYHON TpaHu. MIHIEKCH U CUMBO-

JIbI TpaHel U MPOCTHIX (HOPM.
57.3aK0H palMOHAIBHOCTH OTHOLLIEHHUH apaMeTpoB - 3aKoH ["aron
58.11paBuiia yCTAaHOBKH KyOMYECKHUX M TETPArOHAIBHBIX KPUCTAJIIOB.
59.1IpaBuina yCTaHOBKU TPUTOHAJIBHBIX U T€KCAarOHAJIBHBIX KPUCTAIUIOB.
60.1TpaBwiia YCTAaHOBKH KPHCTAIIIOB HU3IIEH KaTETOPHUH.
61.3aK0H MOCTOSIHCTBA TPAHHBIX YTJIOB.
62.0cHOBHBIE 337]a4H KPUCTALTOXUMHUH. THITHI TIIOTHEUIIIUX IIAPOBBIX YIAKOBOK.
63.0OcHOBHBIE TUIIBI KPUCTALITMUECKUX PEIIETOK U TUIIBI pereTok BPABD.



64.Tunbl KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIIOB.

65.Tunbl KPUCTAITMYECKUX CTPYKTYP METAJUIMYECKUX KPUCTAIIIOB.

66.Tumnb! KpUCTAJUIMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPUCTAILIIOB.

67.M30Mopdu3M, TUIEI H30MOp(H3MA IO CTETIEHN COBEPUICHCTBA M XapaKTePy 3aMELICHHUS.

68.ITosmmophr3M U TOTUTUITH3M.

69.ITousaTHe 0 MUHEpale, pyae u nopoje. [IpompinuieHHas KIaccupuKaus.

70.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

71.0ntrueckue (IBET, BET YePTHI, OJIECK, MPO3PAYHOCTH) CBOMCTBA MUHEPAIIA.

72.MexaHnuveckue (TBEpPAOCTh, CIIAHHOCTh, M3JI0M) CBOMCTBA MHHEPAJIOB.

73.Mopdomnorus muHepanoB. [IoHATHE O CTPYKTYpe U TEKCType.

74.ITonstue 06 orpanke, raburyce u ooarke MmuHepaioB. Kimaccudukamus MuHepaioB 1mo 00-
JUKY U CTETICHH UIMOMOP(U3MA.

75.Knaccuduxamusi CTpyKTyp MO OTHOCUTEIILHOMY U a0COJIIOTHOMY pa3Mepy MHUHEpPaIbHBIX
WH/INBUJIOB.

76.0cob6bie (hopMbl MUHEPAIBHBIX arperaToB Apy3bl, cHepoIuThl, HATE€UHbIE (HOPMBI.

77 IlogpoOHast XxapakTeprucTUKa reMaTuTa U kopyHjaa. CBeJileHUs] O MarHETUTe.

78.IlogpoOHast xapakTepucTHKa MarHeTuTa U xpomuta. CBeIeHUs O IIMUHENN U BIOCTUTE.

79.XapakTeprcTika KapOOHATHBIX MHUHEPAJIOB: KaJbLIUT, JOJOMHT, MarHe3UT, CUJCPUT, Ma-
JaxXuT, a3ypuT. X posib B 4epHOU MeTaTypruu.

80.XapakreprucTuka Cyab(UI0B: XaIbKOUPHUT, TUPPOTHH, TAICHUT, C(aTICPUT, MOJIHOICHHUT,
apceHonupurt. VX posb B UepHO MeTaTypruu.

81.XapakreprcTuka MUHEPAJIOB U3 KJlacca Cyab(paToB: OAPHUT, TUIIC, AHTUPUT.

82.XapakTepuCcTHKa CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIBI MTOJIEBHIX IINATOB.

83.XapakreprcTika MUHEPAJIOB U3 TPYIIIBI OJIMBUHOB: ((asuiuT, popcTepuT, MOHTUYEIUINT).

84.XapakTepuCTHKa CHJIMKATHBIX MUHEPAJIOB U3 TPYMIbl MTUPOKCEHOB: (AMOICH], aBTUT, Te-
JeHOepruT).

85.XapakreprcTuka MUHEPAJIOB IPyMIbl aM(puO0I0B: (AKTUHOJIUT U POroBasi 0OMaHKa).

86.00mue mpencraBueHus 00 DHIOTEHHBIX, SK30T€HHBIX M MEeTaMOpP(OTEHHBIX IPOIEeccax
MHUHEpaIo00pa3oBaHuUs.

87.MarmaTtudeckue mporecchl (3¢ ¢dy3uBHBIC U UHTPY3UBHBIE). Kitaccupukanus MarmaTude-
CKHX TIOpOJI: KUCTbIe (TPaHHT), CpeHUE (CUEHUT, TUOPHUT), OCHOBHBIE (rab0Opo, 6a3anbT),
YIBTPOOCHOBHBIE (TYHUT, KUMOEPIIUT), IIeJIOUHbIe (HEPEITNHOBBIM CHEHUT).

88.IlermaTuTOBBIE, KOHTAKTOBO-METACOMAaTHUECKUE (CKapHOBBIE) U THAPOTEpMalibHbIE MPO-
1ieccbl. MecTOpOsKIeHUS TIOJIEBBIX UCKOTIAEMBIX, CBS3aHHBIE C 3TUMH IPOIECCAMHU.

89.0K30reHHbIe MPOLECChl: BEIBETPUBAHHUE M 0caaKooOpa3oBaHue ((puzndyeckoe, XMMUYECKOe
1 OMOXUMHIUYECKOe). MEeCTOPOXKICHHS MOJIE3HBIX HCKOTIAEMBIX.

90.Metamopduyeckre mpolecchl: KOHTAKTOBBIM M PETrHOHANbHbIM MeTamopdusM. Mecto-
POXKIEHUS TIOJIE3HBIX UCKOTIAEMBIX.

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.TTonsitre 00 arjomeparuu. [Ipormecchl TUCCOIUIIMM MHHEPAJIOB M METACOMATHYECKOTO
3aMelIeHusl.

93.IIporiecchl KPUCTAIUTH3AINH ITPH arjiOMepariHH.

94.XapakTeprCcTUKa TJIaBHBIX U XapaKTEPHBIX arJlOMEpallMOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAJIOB.

96.0cHOBHBIE CBEJICHUS O KPUCTAITU3AIMH BEIECTBA.

97.KuHeTn4eckre THIThI KPUCTAJTU3AIUH.

98.3aposkeHne KpuCTaIoB.

99.0cHOBHBIE TEOPUH POCTA KPUCTAIUIOB.

100.Kpucrannorpadpust 1 MUHEpaJIOTUsI METAITYPTUYECKUX IIIAKOB U [IUIaMOB.
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8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE o0ecredeHue TUCIUTLTHHBI (MOLYJIsT)

OcHoBHas IuTEpaTypa:

1. A6pamona, P.H. Beaenue B reosoruto : y4ue6. mocooue / P.H. A6pamona, A.IO.
®anpk ; TOMCKUI NOJUTEXHUYECKUN YHUBEPCUTET. - Tomck : M31-Bo TOMCKOro mojauTexHu-
yeckoro ynuBepcuteta, 2016. - 280 c¢. - ISBN 978-5-4387-0699-1. - TekcT : 2JE€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1043918 (mata oOpamenus: 06.12.2020). — Pe-
JKUM JIOCTYIIA: 1O MOATHCKE.

JlonoIHUTeILHAS JTUTepaTypa:

1. Amnanbes, B. II. Umxenepnas reosorus : yaeOHuk / B.I1. AnanneB, A.Jl. [Totamnos,
A.H. FOmun. — 7-e usn., crepeotunt. — Mocksa : UHOPA-M, 2017. — 575 ¢. — (Bsicmee
oOpasoBanme: bakamaBpuar). - ISBN 978-5-16-011775-1. - Tekcr : snexkrponnsiii. - URL:
https://znanium.com/catalog/product/769085 (mata oopamenus: 06.12.2020). — Pexum mo-
CTyIIa: 1O MOATMMCKE.

2. Canpuukos, B.H. Kypc neknuii mo o6reii reonoruu. Y. 1: yuebuuk / B.H. CanbHukos
; TOMCKHI TTOJIMTEXHUYECKUN YHUBEPCUTET. - 2-€ U3/., UCIp. U JoIL. - Tomck : M3a-Bo Tom-
CKOT'0 TMOJUTEXHUYEeCcKoro yHuBepcuteTa, 2016. - 384 c¢. - ISBN 978-5-4387-0727-1.1. -
Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1043910 (marta o6Gpa-
mennst: 06.12.2020). — Pexum noctyna: mo moamnucke.

MeToanyeckue yKazaHus:
MeTtoauueckue yKkazaHus MpeacTaBieHbl B mpuioxkeHuu Nel k pabodeit mporpamme.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:
Ilpocpammmnoe obecneyenue:

Haumenosanue 110 No norosopa Cpok AeiCTBUS JTUIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager CBo0Oo1HO beccpouno
pacmpocTpaHseMoe

7Zip CBo06oaHO beccpouno
pacrpocTpaHseMoe

Humepnem-pecypcut:
1. HanumonaneHas nHGOpManmoHHO-aHAIMTHYECKasl cucTeMa —Poccuiickuii mHAEKC

HayuHoro nutuposanus (PUHLI). — URL: https://elibrary.ru/project_risc.asp

2. TlouckoBas cucrema Akagemus Google (Google Scholar). — URL:
https://scholar.google.ru/

3. HNudopmanmonHas cucrema — EnnHoe OkHO g0oCTyna K HHQOPMALMOHHBIM PECypCcaM.
— URL: http://window.edu.ru/

4. denepanbHOE rOCYIapCTBEHHOE OFO/KETHOE YupekaeHne «DenepanibHblii HHCTHTYT
NPOMBIIUICHHOH COOCTBEHHOCTHY. — Pexxnm moctyma: http://new.fips.ru/

5. Poccuiickas ['ocynapcrBennas oudnnoreka. — URL: https://www.rsl.ru/

6. Poccuiickas HarmoHanpHas oubiarorexa. — URL: http://nir.ru/

7. TocynapcTBeHHas myOyinyHas HAy4HO-TexHU4eckas oubnuoreka Poccun. — URL:
http://www.gpntb.ru/

8. Public.Ru — ITybnuunast nuatepueT-6ubaroTeka. — URL: http://www.public.ru

9. Cso6opanas >anmkioneans «Buxkunenus». — URL: https://ru.wikipedia.org
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https://znanium.com/catalog/product/1043918
https://znanium.com/catalog/product/769085
https://znanium.com/catalog/product/1043910
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://new.fips.ru/
https://www.rsl.ru/
http://nlr.ru/
http://www.gpntb.ru/
http://www.public.ru/
https://ru.wikipedia.org/

10. bubnmorpaduyeckas u pedepaTuBHas 0aza naHHBIX SCOPUS. — URL:

https://www.scopus.com

11. TTouckonas ratrpopma Web of Science. — URL: http://webofknowledge.com
12. bubnuoreka 3nekrponnbix kuur JlutPec. — URL: https://www.litres.ru/

9 MaTepI/IaJILHO-TeXHI/I‘le(!KOC odecrneuyeHue AUCHHUIIIINHBI (MO}IyJ’IH)
MaTepI/IaJ'IBHO-TCXHI/III€CKOC obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyJAUTOPHUH

OcHaleHue ayIuTOpuu

Y4eOHble ayTUTOPUU Ui IIPOBE-
JICHUS 3aHSATUM JICKIIMOHHOTO TUIA

MynbTUMeINIHBIE CpPEACTBAa XpaHEHUs, Iepefaun |
npeCcTaBIeHUs HHPOPMALIUU

Jlaboparopus MUHEpaIOTuu

Y4eOHbIC KOJJIEKIIMM MHUHEPAJIOB M TOPHBIX TOPOJa Ha
CTCHIAX.

Konneknuu MuHepaioB, TOPHBIX MOPOJ, MOJIE3HBIX HC-
KOomaeMbIx, (yopbl U (ayHBl B T'€OJOTHYCCKOM My3ee
MI'TYVY.

Paboune kosnekuuu MoJIese KpUuCTaJlIoB.

[ITkana TBepaoct Mooca B AIIUYKax.

I'eomormyeckuii kommac.

Y4eOHbBIC TCOJTOTHYECKHE KaPThI.

JlaGoparopus nerporpaduu

VYuebOHBIE KOJUICKIWHU I'OPHBIX ITOPOA Ha CTCHIAAX.

Komnekuuyu ropHbIX MOpPOJA, MOJE3HBIX MCKOIMAEMBbIX,
¢opsl u payHsl B reoorudeckom myszee MI'TVY.

[ITkana TBepaoct Mooca B AlMYKax.
I'eonornyeckuii koMIIac.

VY4eOHble reoorn4ecKue KapThl.

Aynutopuu Jyisi CaMOCTOSITENbHON
paboThl: KOMIBIOTEPHBIE KJIACCHI;
YHUTaJIbHBIC 316l ONOJIMOTEKH

[Tepconanbubie KOMIBIOTEpHl ¢ Takerom MS Office,
BBIXOJIOM B VHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO
nH(pOpPMaAIMOHHO-00Pa30BATENHHYIO CPEy YHUBEPCUTE-
Ta

[Tomemenne pans XpaHeHUs U
MPOPUITAKTUIECKOTO 0OCITyKHBa-
HUS y4eOHOro 000pyA0BaHUs

Crennaxku 115 XpaHeHUs] y4eOHO-HAIIAHBIX TOCOOUN U
y4e0HO-METOINYECKON TOKYMEHTAIUH.

Ipunoxenue 1

MeToanyeckue peKOMeHIAIMH 10 BHINOJHEHUIO M 3a1IUTe NPAKTHYECKUX PadoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALIEKHOCTH:

*CTEKIIO;
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*hapdopoByro Herla3ypoBaHHYIO TUIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJISTHYIO KUCIIOTY.

2. Onpeneaurtsb 0jeck MuHepaJa. [IpoBeputsb ceOs 10 ITATOHHON KOJIICKITHH.

3. OnpeneJnTs HBET MHUHEpPAJa, UCIOIb3Ysl YTOUHEHUS THUMA «SI0JI0YHO-3EIICHBII,
«COJIOMEHHO-KEJTHII, <GKENTO-3€IeHbIN» U T.II.

4. TIIpoBecTH 4epTy U pacTepeTh €€ A MOoIydeHus 00jiee TOHKOTO OPOIIKA.

5. OnpeneuTh CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BpIACHUTB, COCTOUT JIM 00pa3el U3 OJHOrO 3epHa, U3 MHOTHX MEJIKHUX 3epeH WM UMEET
CKPBITOKPUCTAJUIMUECKOE CTpoeHUe. B mociennem ciiydae crnaifHOCTh HAaOMIOAATh He-
BO3MO’KHO.

e HaxiionuTh 00pasen K CBETYy M HAWTH MOBEPXHOCTH, 3€PKAITBHO OTPAKAIOIIUE CBET.
Ecnu oM uayT napanienbHbIMU CTYIIEHbKAMU — 3TO, BO3MOXHO, CIIAtHOCTH (a MHOT1a
— I'paHy KPUCTAJIOB).

e YCTaHOBUTH, IO KAKUM HAINPABIECHUAM UJIET CIIAHHOCTH, & M0 KAaKUM - U3JIOM.

e OnpenenuTs yroji MKy TNIOCKOCTSMH CIIAMHOCTU B Tpaaycax.

6. OnpeaeauTs TBEPAOCTH MHUHEPAJIA.

OnpenensaTb TBEPAOCTh MUHEpAJIA CIIEAYET HAa CBEXKEM H3JIOME, Ha IpaHsIX KpUCTala,
HO HE Ha BBIBETPUJION MOBEPXHOCTH U HE HA M3JIOME arperaTos.

7. He nytatp yepty M napanuny. Uepra ocraerca Ha (happopoBoii IuracTHHKE, a 1a-
panuHa — Ha cTekJe!

8. OnpeneuTs MAarHUTHbIE CBOICTBA TEMHOOKPAIIEHbIX MHUHEPAJIOB, HCIOIb3Ys
KOMIIAC WJIM MarHUTHYIO CTPEJIKY.

9. lIpaBu/ILHO HA3BaTh ONpe/e/iAeMblil 00pa3eln MOXHO JIMIIb TTOCIIE€ TOTO, KaK BBI-
SIBJICHBI BCe ero usnyeckue cBoicTBa 1 MOp(do10ruio.

3amuTa paboThl OCYIIECTBIISIETCA [TOCIIE IPOBEPKU €€ MPENoJaBaTesIeM, IPOXOJUT BO
BpeMsI TPAaKTUUECKUX 3aHATUN. CTyIEHT IOJKEH MOATOTOBUTh JOKIAA U OTBETUTH HA BOIIPO-
CBI IIpenojaBaTes.
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