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1 esin 0cBOCHUSA TUCHUIIHHBI (MOTYJIA)

OCHOBOIi METAJUTYPTUH SIBJISIETCS MHHEPAIBHOE ChIphe. AKTYaJIbHOM mpoOiieMoii Me-
TaJIIypruy BCerja siBJIsieTCs MpobiieMa NCXOAHOIO BUJA, Ka4eCTBA U KOJUYECTBA OCHOBHOIO
¥ BCIIOMOTAaTEJIbHOI0 MHHEPAIBHOTO CBHIPhs, a TaKKe MpobieMa KauecTBa MoJIy4aeMoro Me-
Tajna. Pemenue 3tux npobieM 6e3 3HaHUS KpUCTAJUIOrpapuy 1 MUHEPATIOTUH HEBO3MOXKHO,
TaK KakK BCE IOJIE3HbIE MCKOMAaeMbIe, epepabaThiBaeMble B METAJUIYPIHH, COCTOSAT M3 MUHE-
paJioB, a BCe MUHEPAJIbl U METAJUIbI UMEIOT KPUCTAJUIMYECKOE CTPOECHUE

Henpro muctmmnabl «OCHOBBI MHHEPAJIOTHI SIBIISIETCS N3YYE€HUE KPUCTAIIIOMOP(O-
JIOTMH, KPUCTAIIOXUMHUH, KPUCTAIUIODU3UKU M KPUCTAJUIONEHE3UCa MUHEPAJIOB B METAJLIYp-
THYECKUX U €CTECTBEHHO-TCOJIOTUYECKHUX TPOIIeCccaXx.

CTyneHT J0/DKEeH U3Y4UTh 0COOEHHOCTH KPUCTAJUIMYECKOI'O COCTOSIHUS METaJlJIOB MU-
HEpaJIoOB, ONPEACTSAIONIMX COCTaB Pyl M WX (u3uyeckwe cBoiicTBa. byaymuii merammypr
JIOJDKEH TITYyOOKO 3HaTh MUHEPAJIbHOE ChIPbE KaK OCHOBHOW MCXOJHBIH MCTOUHUK METAJIOB,
OTHEYIOPHBIX, (PIIOCYIONUX, JETUPYIOMHNX, (POPMOBOUHBIX, CTPOUTENBHBIX U IIp. MaTepHa-
JIOB, a TaKXe TEXHOJIOTUYECKU BPEIHBIX MUHEPAIbHBIX MPUMeEceH B METAIIypru4eckoM Chl-
pre. OBnaseT HEOOXOIUMBIM M IOCTaTOYHBIM YPOBHEM MPO(EeCCHOHATBHBIX KOMIIETCHIIUH B
cootBercTBUM ¢ TpeboBanusmMu O®I'OC BO no nanpasnenuto 22.03.02 «Metamnyprusb», mpo-
(GWIb METAUTYpPTUsl YEPHBIX METAIUIOB.

2 MecTO AUCHMILJIMHBI B CTPYKTYype 00pa30oBaTe1bHOI MPOrpaMMbl OATOTOBKH
crenuaJIucTa

Juctunnunaa «OCHOBBI MHHEPAIOTHID BXOAWT B BapUaTUBHYIO 4acTh Onoka 1 oOpaso-
BaTeJIbHON IPOrpaMMBbI ITOATOTOBKH OakasaBpa.

Oco0oe MecTo naHHO# y4eOHOI NUCHUIUIMHBI B MPO(GECCHOHAIBHON MOATOTOBKE 00Y-
CJIOBJICHO TE€M, YTO OYAYIIMi OakamiaBp OJDKEH TEXHHYECKH IPAMOTHO WCIOIL30BaTh KpPH-
CTAITIOXUMUYECKHE OCOOEHHOCTH MUHEPAIBLHOTO CHIPbS B YIPABIECHUU METAJLTYPTHUYECKUMU
POIIECCaMH.

W3ydeHne naHHOM TUCIMILIMHBI )KeNaTeIbHO OCYIIECTBIIATh MOCe U3YYeHHs OOIIei,
aHAJIUTUYECKOU U (1)H3H‘~IGCKOI>1 XHUMHH, (1)I/I3I/IKI/I N MaT€MaTuKH, TaK KaK OHa TECHO CBA3aHa U
OMHpaAETCs Ha ITH JUCHUIUTMHEBL. M3ydeHue kpuctaminorpaguu ¥ MUHEPATOTHH KeJIaTeNbHO
OCYIICCTBIIATE NEPE U3YYCHUCM CIICHUAJIBHBIX AVCHUILINH, IMOCKOJIBKY 3TO ITO3BOJIUT CTY-
neHTaMm Hanbosiee 000CHOBAHHO MOAXOIUTH K BHIOOPY MUHEPAIBLHOTO CBIPBS JUISI COCTaBIIC-
HUS HIMXTHI, TOA00PY JETUPYIOMUX U (QUIIOCYIOIMX 100aBOK JUIsl pallMOHAIbLHOTO yIpaBie-
HUS Ka4eCTBOM IOJIy4aeMOT0 MeTasuia.

JuctunnmHa SBISIETCS 3aBEPIIAIOIICH, CITOCOOCTBYIOMEH Hanbosee MOJTHOMY TMOHH-
MaHUIO TEXHOJOTHYECKHX MPOIIECCOB, MOTYYSCHHBIX TIPU U3yYCHUH AUCUUILITHH. OCHOBBI I'€0-
JJIOTUYCCKUX 3H3HI/II>1, MOoJIy4a€MbIX CTYACHTAMU IIPpU NPOCITYIINBAHUN JUCIHUITIIIMHBI «OCHOBBI
MUHEPATIOTUN», 3aKPEIUIAIOTCS MPU MPOXOXKICHUHM MPOU3BOACTBEHHON - MPEIAUILIIOMHON
MPaKTHKHU Ha 4 Kypce.

3 Komnerenuun ody4darouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUILVINHBI (MOAYJIs) M INIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pe3ynbTare 0cBOCHUS TUCUUILTHHBI (MOIYIist) «OCHOBBI MHHEPATIOTHIY 00YJaIOIIHi-
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Cia JOJIKCH O6J'IallaTB CJICAYIOIUMU KOMIICTCHIIUAMU

CTpyKTypHBIii
JJIEMEHT

KOMIICTCHI N

[TnaaupyemMble pe3yiabTaThl O0ydeHUS

IIK-2 - ¢cnoco0HOCTHIO BLIOMPATH METOAbI HCCJIeI0BAHUS, IJIAHHPOBATH U MPOBOAUTH
He00X0JUMbIe IKCIIEPHUMEHThI, HHTEPNPETHPOBATH Pe3yJIbTATHI H 1€JIaTh BHIBO/IbI

3HaTh

OCHOBHBIE ONpEAEICHUs U MOHATUSA IPEIMETOB KpUcTayuIorpadus, MuHepa-
jorust ¥ nerporpadus; cnenuuKy U TPUHLIUIIBI HAYYHOTO 3HAHUS,; TJIaBHBIE
JTarbl pa3BUTHS HayK;

- 3JIEMEHTHI U NTapaMeTphl IPOCTPAHCTBEHHOMN PELIETKY;

- OCHOBHBI€ CBOMCTBA KPUCTAJUINYECKOT0 BELIECTBA, KIACCUPUKALIUIO KPU-
CTaJUIOB M MIPOCTHIE (POPMBI MHOTOTPAHHUKOB;

- OCHOBHbIE 3aKOHbI KpUCTaJUIOrpaduu;

- YCTaHOBKY U CUMBOJIUKY KPHCTAJUIOB;

- CTPYKTYpPY KPUCTAILJIIOB;

- TMarHOCTUYECKHE MTPU3HAKU MUHEPAJIOB;

- KJIJacCU(hMKALMI0 MUHEPAJIOB, OOIIYI0 XapaKTEPUCTUKY KJIACCOB, OCHOBHBIE
HaIpaBJIEHUs] IPAKTUYECKOTO UCIIOJIb30BAaHUSI MUHEPAJIOB;

- OCHOBHBIE 3HJIOT'€HHBIE U 3K30T€HHbIE MTPOLIECCHl MUHEPaI000pa30BaHus;

YmeTh

KOPPEKTHO BBIpaXaTb W apryMEHTHUPOBAHO OOOCHOBBIBATh IOJIOKEHUS
IpeIMETHOM 00acTu 3HaHMSI, AUArHOCTUPOBATh 3((HEKTUBHOCTH METOJOB
UCCJIEJOBAHUS; IPUMEHATh HOBbIE 3HAHUS B HAYYHO-IIPAKTUYECKOH JesITelNb-
HOCTH.

- ONPEEINATh 3JIEMEHThl CUMMETPUHU U MPOCThIe (OPMbI MHOTOTPAHHUKOB U
UX KOMOMHAIMM, CUMBOJIBI IpaHel U KilacCu()UIUPOBATh KPUCTAILIBL;

- OIIMCBIBATH CTPYKTYPbI KPUCTAJUIOB;

- onpeeNATh (pu3nyeckre CBOUCTBA U MOP(OIOTHIO MUHEPAJIOB.

Bnanets

HaBbIKAMU U METOAUKAMHU OUCHKH, U THCTPYMCHTAMU IIPOBCACHU A UCCIIC0-
BaHHfI; HaBbIKaMW JUArHOCTUKH KPHUCTAJIJIOB, MUHCPAJIOB.




4, CprRTypa H codepiKaHuEe TUCHUIITTHHBI «OCHOBBI MHUHEPAJTOTr N>

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

— KOHTaKTHas paboTa —

10,7 akaz. 4acos:

— ayauTOpHAs — 10 akan. yacos;
— BHEAYAUTOPHAS — 0,7 axaz. gacoB
— caMocCTosATeNbHas padoTa — 57,4 axan. 4acos;
KOHTPOJIb 3,9 axaj. yacos
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1. Pazgen 2 2 5
Ocnoewt Kpucmannozpaguu.
Tema 1.1. BBognas. OcHOBBI KpucCTaIO- 1 Perucrpanus Ha caitte .
) . Brimmonnenue 3aganuii mo
rpaduu. 3aKOH MOCTOSHCTBA YTIIOB https://www.lektorium.tv/ na
. KypcaMm «OCHOBBI KpUCTaJI-
Kypc Jekuui «OCHOBBI KpHU- OXIMIED
cTaJuIoXUMUM». M3ydenue oc- ' IK-2- 3yB
. . ITpencraBnenue pe3ynbra-
HOBHOH M JOTIOJTHUTEIBHOM
. TOB B BHJIE ITPOTpecca Ha
Hay4YHOI TUTepaTypsbl, KOH- .
o Kypce (caiiT openedu.ru).
CTIEKTa JICKIIHH.
Tema 1.2. CumMeTpust KpUCTAIIOB 2 1 H3y4eHne ocHOBHOM U 1omof- |YcTHBIN onpoc (cobeceno- |MK-2-3ys
HUTEITHLHON HAYYHOU JIUTEpa- |BaHHE)
Typsl. Pabota ¢ sHImknoneu-
SIMU.
Tema 1.3. IIpocTbie hOpMBI KPUCTAIIIOB 1 [ToaroroBka k mpakTuyeckomy |YcTHbIN onpoc (cobeceno- |MK-2-3ys

3aHATHIO. MI3ydyeHre OCHOBHOM
Y TOTIOJIHUTEIbHON HaYYHOU

BaHUE).




Pasnesn/ rema

Kypc

AynutopHas

KOHTaKTHas paboTa
(B akaj. Jyacax)

CamocrosTenbHas pa-
0ora (B akaj. yacax)

Bun camocrosTeapHon

@dopMa TEeKyIIEero KOHTPOJIA
YCIIEBAEMOCTHU U

Kop ¥ cTpyKTYpHBIH
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auteparypsl. PaboTa ¢ 3HIUK-
JIOTIEIUSIMU, CJIOBApSIMHU.
Tema 1.4. Kpucrannorpapuueckue cum- 2 [ToaroToBka K mpakTuueckomy | Y cTHbIN onpoc (cobecemo- |MK-2-3ys
BOJIbI 3aHATHI0. M3ydyeHue ocHOB-  |BaHHE)
HOH U JIONOJIHUTENIbHON Hay4-
HOH JINTEpaTypbl, KOHCIIEKTA
nexuuid. Pabota ¢ sHIuKIone-
JIUSIMU, CJIOBapsSIMHU.
2. Paznen 3,4
OcHogbl Kpucmannoxumuu
Tema 2.1. OCHOBBI KPUCTAJUIOXUMUHU 3,4 |M3ydenune ocHOBHOM M 10MOJ- | YCTHBIN ompoc (cobecemo- |IK-2-3ys
HUTEJIBHON HAY4YHOH JINTEpA- |BaHUE)
TYpBI, KOHCIIEKTa JieKuil. Pa-
00Ta ¢ SHIUKJIONEAUSIMH, CII0-
BapsIMHU.
3. Pazoen 49U 37
Ocnoebt munepanozuu
Tema 3.1. BBoanas nekuus. Munepano- Brinonnenue 3agaauii mo  |1K-2-3ys
THA. Peructpamus na mmardgopme|kypey «Mudsl u peanbHO-
www.lektorium.tv. wa kypc|ctu kamus». [Ipencrasie-
«Mugsr 1 peanbHOCTH KaM-|HHE Pe3yJIbTaTOB B BUJIE
Hs». M3ydenuwe ydeOHON u|mporpecca Ha Kypce.
HayuHoi siutepar3399yper.  [(www.lektorium.tv.). Ycr-
HBII onpoc (cobecenoBa-
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Tema 3.2. Kpucramioxumuueckas Kiac- 7 W3yuenue y4yeOHOW M Hayd-|YcCTHbIH ompoc (cobecemo- |MK-2-3ys
cu(uKaIys MUHEPAIOB HOU JINTEPATYPBHI. BaHUE)
Tema 3.3. OnTuyeckue U MEXaHUYECKHE IlonroroBka K mpakTU4ecKo-|BeimonHenue u 3amura TIK-2- 3yB
CBOMCTBAa MUHEPAJIOB 49U 6 My  3aHiTHiO.  M3yuyeHue|nmpakTudyeckoi paboThl
yueOHOW u Hay4yHoW mutepa-|Ne 1. YcTHbli onpoc (cobe-
TYpBI. CEJIOBAaHUE)
Tema 3.4. CTpyKTypBbl U TEKCTYpbl MHHE- . . TNK-2- 3yB
PAUTHHBIX arperaToB B Py/Iax i FOPHBIX 6 N3yuenne yuyeOHONM u Hayd-|YcCTHBIH onpoc (cobeceno-
noponax HOM JINTEPATypPHI. BaHUE)
Tema 3.5. Kpucrannoob6pasyromas cpena N3yuenne OCHOBHOW M J0- MK-2- 3ys
B Ipoliecce MuHepargooOpazoBanus. Ku- MOJIHUTENBHOM Hay4yHOM Ju-|YcTHBIN onpoc (cobeceno-
HETHYECKUE TUIIbl KPUCTAIITN3AIIH 6 TepaTypbl, KOHCIEKTa JIeK-|BaHHUE)
uuii. Pabora ¢ sHUMKIIONEN-
SIMH, CJIOBAPSIMH.
Tema 3.6. 3apoxJeHHE KpPHUCTAIOB B N3ydyeHne OCHOBHOW U JO- TK-2- 3yB
TEOJIOTHYECKUX U MEeTaJUTyprHuecKuX HNOJHUTENbHON HAayuyHOW JIH- .
YerHbiit onpoc (cobeceno-
mporeccax 6 TEepaTypbl, KOHCIIEKTa HeK-BaHHe)
uuit. Pabora ¢ sHuMKIONEIN-
SIMU, CJIOBapSIMU.
Tema 3.7. OcHOBHBIE TEOPHH POCTA KPH- N3yuenue OCHOBHOM H J0- Verbiit onpoc (cobece MK-2- 3ys
CTaJUIOB B IIPOLIECCE TE€OJOTMYECKOr0 U 6 MIOJIHUTEIHHON HAy4yHOW JIH-| p

TEXHUYCCKOI'O MI/IHCpaJI006pa3OBaHI/I$I

TCPATYpPhl, KOHCIICKTAa JICK-

JIOBAHHE)
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nuid. Pabora ¢ sHIMKIONEIH-
SIMU, CJIOBAPSIMH.
4. Pazoen 5 120 NK-2- 3ys
TI'eonozuueckue npoyeccol ’
Tema 4.1. OcHOBHBIE T€OJOTHYECKUE Brinonnenue kouTpobHoi |MK-2-3ys
IpoLecchl 00pa30BaHUs MECTOPOXKIECHUN 1 4 Nzyuenune yuyeOHOU m Hayd-|pabotrhl Nel mo 3amaHHOM
MIOJIE3HBIX HCKOIIAEeMbIX HOH JIUTEPATYPBHI. Teme. Y CTHBIH orpoc (co-
OeceoBaHME)
Tema 4.2. TexHUYeckue MPOLECCH MH- [MoaroroBka K MpakTU4ecKo-|BoimonHeHne KOHTpoabHOI |ITK-2-3yB
HepanooOpa30BaHUs MpHU arjioMepaliu B 05 40 | MYy 3amATHIO. Nzyuenne|pabotel Nel no 3aganHoM
MPOU3BOJCTBE UyT'yHA U CTaJu U B OTHE- ’ ’ yueOHOM M HAy4YyHOU JUTEpa-|TeMe. Y CTHBIN orpoc (co-
yIopHO# (hyTepoBKe TYpBI. OeceoBaHMe)
Tema 4.3. OCHOBHBIE METOABI KPHCTA- . . TK-2- 3ys
N3yuenune yuyeOHOM M Hayd-|YcTHBIH onpoc (cobeceno-
JIO-MHHEPAJIOTHYECKUX U TeTporpaduye- 0,5 4,0 z
. HOM JINTEPATypPHI. BaHUE)
CKHUX MCCIICIOBAaHHH
Hmozo no kypcy Buinonnennaa npakmuue-
cKas paboma, KOHMPOlb-
Haa paboma Nel. Omeemut
4 | 4 6/2H | 574 p
Ha KOHMPOIbHbBLE 60NPOCHL
npu ycmnom cobecedoea-
Huu. 3auem
BHKP 07
Koumponw 3,9




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

s peanuzanuu npeayCMOTPEHHBIX BUAOB y4eOHOM paboThl B KauecTBe 0Opa3zoBa-
TEJIbHBIX TEXHOJIOTHH B MPENOJAaBaHUU JAUCHUILTHHBI «I €0JIoTHs» UCIONB3YIOTCS TPaIHIU-
OHHbIE, HHTEPAKTHUBHbIE, TEXHOJIOTUS € MCMOJIb30BAHUEM 3JIEMEHTOB OHJIAlH - KypCOB,
NpeJCTaBICHHBIX Ha HAIIMOHAIBHOW 00pa3oBaTesibHOM Tatdopme «OTKphITOE 00pa3oBaHKE)
- openedu.ru., a Takxe Ha IUIATPOPME TMPOCBETUTEILCKOrO MpoekTa «JIekTopuym» -
www.lektorium.tv.

Jlexuuu mpoxoAsT B TpaaulMoHHON (opme. Ha nekuuu-koHCyNnbTaluu, HU3Jiaraercs
HOBBII MaTepuall, COIIPOBOKIAIOIINNCI BOIIPOCAMUA-OTBETAMH 110 TeMe JIeKIuHU. Mcnonp3yer-
Csl TEXHOJIOTHUSI - JIEKUHMSA-BU3yalnH3alus, e U3JI0KEHHE MaTepuasa COIPOBOXKIAETCS Mpe-
3eHTauuel (1eMoHcTpanueil y4eOHbIX MaTEpPUAIIOB, IPEACTABICHHBIX B PA3JINYHBIX 3HAKOBbBIX
CUCTEMaXx, B T.4. MJUTFOCTPATUBHBIX, TpaMueCcKUX, ayJAHO- 1 BHIEOMATEPUATIOB.

JlaboparopHble U MpaKTUUYECKHE pabOThl BBIIOIHSAIOTCS CTYJEHTAMHU 10 BApUaHTaM.

CamocTtosaTenbHas padoTa 3akio4yaeTcss B MPOpabOTKe OTAENBHBIX BOIPOCOB MPH
M3YYEHUHU JUCLMILIMHBI U IIPU NOJTOTOBKE K CAaue 3a4eTa.

1. TpagunuoHHbIe 00pa3oBaTe/ibHbIEe TEXHOJIOIMU OPUECHTUPYIOTCS HAa OpraHU3aIUI0
00pa30BaTeNbHOTO Mpoliecca, MPEANOIaraollyo IpIMy0 TPAHCISIIUIO 3HaHUI OT mpernoja-
BaTeNsl K CTYJACHTY (IPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-WIUTFOCTPATUBHBIX METO-
J0B 00y4eHus). YueOHast AeATENbHOCTh CTY/I€HTa HOCUT B TaKUX YCJIOBHUSX, KaK MPaBUIIO,
PENpPOAYKTUBHBIN XapakTep.

®opMbl YUEOHBIX 3aHATHH € HCMOJIB30BAHUEM TPAAMIHOHHBIX TEXHOJIOTHIA:

WNudopmaninonHasi JeKIus — MOCIeI0BaTEIbHOE M3JI0KEHUE MaTepualia B JUCIHUILIN-
HapHOM JIOTUKE, OCYLIECTBISIEMOE MPEUMYIECTBEHHO BEpOAJbHBIMU CPEACTBAMH (MOHOJIOT
npernojaBaTens).

CemunHap — Oecena mpenojiaBarelisi U CTYIEHTOB, OOCYKJ€HHUE 3apaHee TMOJrOTOBJICH-
HBIX COOOIIEHUH MO KaXJJOMY BONPOCY IJIaHA 3aHATHS C €UHBIM Ul BCEX MEPEUHEM PEeKo-
MEHTyeMOM 0053aTeIbHON U JOTIOTHUTEIBHON JIUTEPATYPHI.

[TpakTuyeckoe 3aHsATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
NPEJIOKEHHOMY aJITOPUTMY.

2. TexHoJi0ruu nNpoo61eMHOro 00y4eHus1 — OpraHu3aius o0pazoBaTeIbHOIo Mpolecca,
KOTOpasi MpenojiaraeT MOoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE Y4E€OHBIX MpPoOIEeM-
HBIX CUTYaIU U1 CTUMYJIMPOBAHMS aKTUBHOM MO3HABATEIBHOM 1€ TEILHOCTH CTYICHTOB.

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

[IpoGneMHass nekuus — U3JI0KEHUE MaTepuana, MpeArnojararliee MOCTaHOBKY IpoO-
OJIEMHBIX U JMCKYCCHOHHBIX BOMPOCOB, OCBEIEHUE Pa3IMYHBIX HAYYHBIX MOJAXOJOB, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C PA3IMYHBIMH MOJEISIMH MHTEPIPETALUU U3y4aeMoro Ma-
Tepuana.

Jlexuus «BaBoem» (OMHapHas JIEKIMs) — U3JI0KEHHe MaTepuana B (GopMe Iuanoruyde-
CKOTr'0 OOILIEHMS IBYX MpernojaBaresieil (Hanpumep, peKOHCTPYKLUS AUAajora MpecTaBuTenen
Pa3IMYHBIX HAYYHBIX IIKOJ, Ky4YEHOTO» U «IIPAKTHUKa» U T.I1.).

[IpakTuyeckoe 3aHsATHE B (oOpMe MpaKTHKymMa — OpraHuzanusi y4deOHOW paloThl,
HalpaBJieHHAs Ha PEIICHHE KOMIUIEKCHOW y4eOHO-TI03HABATEIBHOM 3a7aud, TpeOyromei oT
CTY/IeHTa IPUMEHEHUS KaK HAyYHO-TEOPETUYECKHX 3HAHUM, TaK U MPAKTUUYECKUX HABBIKOB.

[IpakTHueckoe 3aHATHE HA OCHOBE Kelic-MeToJla — 00y4eHHE B KOHTEKCTE MOJeNupye-
MO CHUTYyalluM, BOCIIPOM3BOJAAIICH pealbHble YCIOBUS HAy4YHOW, MPOM3BOJICTBEHHOM, 001e-
CTBEHHOM aearenbHOCTH. O0ydaronyecs JA0JKHBI TPOAHAIU3UPOBATh CUTYAIUIO, pa300paTh-
Csl B CYTH Npo0JieM, MPEeTIOKUTh BOZMOXKHBIE PELIeHUs U BhIOpATh Jydiiee u3 Hux. Keics
0a3upyrOTCs Ha peaTbHOM (DAKTHYECKOM MaTepualie WIIH K€ MPUOIMKEHBI K peaTbHON CUTY-
aIuH.

3. UrpoBble TeXHOJIOTHHM — OpraHu3alys 00pa3oBaTeIbHOTO Mpoliecca, OCHOBaHHAs Ha



PEKOHCTPYKIIMHM MOJEJIEN IOBEICHUS B paMKaX MPEAJI0KEHHBIX CLIEHAPHBIX YCIOBHM.
®opMbl YUeOHBIX 3aHATHI C HCNOJIb30BAHMEM UTPOBbIX TEXHOJIOTHA:

VYuebHast urpa — (popMa BOCCO3JaHUS MPEAMETHOTO M COLUAIILHOTO COAEpIKaHUs Oymy-
el npoecCHOHAIBHOM AEATEIBHOCTH CIELUAINCTa, MOJICIUPOBAHUS TAKMX CHCTEM OTHO-
LICHUH, KOTOPBIE XapaKTEePHBbI I TOU IEATEIbHOCTH KaK LIEJIOTO.

JlenoBas urpa — MOAEIMPOBAHUE PA3IUYHBIX CUTYyallMi, CBA3aHHBIX C BBIPAOOTKOHW U
IPUHITUEM COBMECTHBIX PELIEHUH, 00CYXIEHUEM BOIIPOCOB B PEXHUME «MO3TOBOrO LITYp-
May, peKOHCTpYKLHUEH (PyHKIIMOHAIBHOIO B3aMMOIEHCTBHSI B KOJUIEKTUBE U T.II.

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

4. TexHOJIOTHH NPOEKTHOro 00y4eHusi — OpraHu3anus 00pa3oBaTEIbHOIO MPoIiecca B
COOTBETCTBUM C AJTOPUTMOM I1O3TAITHOTO PEIICHUs MPOOJIEMHON 3a7audl WM BBITOJHEHUS
yuebHoro 3amanus. IIpoekT mpeamnosiaraeT COBMECTHYIO Y4eOHO-ITO3HABATEIBHYIO JESATEIb-
HOCTb TPYIIIbI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIENIINHY, YCTAHOBJIEHUE LIeeH 1
3a1a4, (pOpMyIMPOBKY O0XKHIAEMBIX PE3yJIbTATOB, ONPEAEICHNE MPHHIUIOB U METOAMK pe-
IIEHUs TIOCTAaBJICHHBIX 3a/]a4, INIAHUPOBAaHHUE X0/a pabOThl, IOUCK JOCTYNHBIX U ONTHUMAalb-
HBIX PECYpPCOB, TOATANHYIO PEATH3AIMIO TUIaHa PabOThI, IPE3EHTAINIO PE3YJIbTATOB paboTHI,
UX OCMBICIICHHE U PEQUIKCHUIO.

OcHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOImxkeHa K popMary Hay4HOTO UCCIIea0-
BaHU (I0Ka3aTEIBCTBO AKTYaJIbHOCTH TEMBI, ONPE/IeICHNEe HAyYHOH MPOOIeMbl, IpeaMETa U
00BEKTa HCCIEOBaHUs, LieJed M 3aJad, METOAOB, MCTOUYHUKOB, BBIABM)KEHHE THIOTE3BI,
00001IeHNE Pe3yabTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuil MpOEKT, Kak NpPaBUJIO, HE MMEET AETalbHO HPOPaOOTaHHOM CTPYKTYpHI;
yueOHO-103HABaTENbHAsL JIEATEIbHOCTh CTYAEHTOB OCYIIECTBISETCS B paMKax pPaMOYHOIO
3a/laHus, IOAYNHSACH JIOTUKE U MHTEPECAM YYaCTHUKOB IIPOEKTA, )KaHPY KOHEUHOTO PE3yJib-
TaTa (razera, puiIbM, Ipa3IHUK, U3/1aHUE, SKCKYpCHUS U T.I1.).

WMHpopMalnOHHBIM TPOEKT — yueOHO-TI03HaBaTeIbHasl AEATENbHOCTD C SIPKO BBIPayKEH-
HOM 3BpUCTHYECKON HAIPaBJIEHHOCTHIO (MIOUCK, OTOOp U cucTeMaTu3anus HHGOpMaIuu O Ka-
KOM-TO OOBEKTEe, 03HAKOMJICHHE YYaCTHHKOB IPOEKTa ¢ 3TOH MH(pOpMalMel, ee aHaIu3 U
0000111eHre 1715 Tpe3eHTaluu 0oJiee MMPOKOH ayIUTOPUN).

5. IHTepakTHBHBIE TEXHOJOTHHM — OpraHU3alus 00pa3oBaTEeILHOIO Mpolecca, KOTo-
pas mpeanoiaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJIEHCTBHE BCEX YYAaCTHUKOB, JOCTH)KEHUE
Ha 3TOH OCHOBE JIMYHOCTHO 3HAUYMMOTIO Uil HUX 00pa3oBaTeNbHOro pesynbprarta. Hapsay co
CHEIHaIN3UPOBAHHBIMU TEXHOJOTUSIMU TAaKOT'O POJa MPUHLUIT UHTEPAKTUBHOCTU MPOCIEKHU-
BaeTcs B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH. MHTEepakTHMBHOCTH
M0JIpa3yMeBaeT CyObeKT-CyObEeKTHbBIE OTHOILIEHHUS B X0J1¢ 00pa30BaTeIbHOIO Ipolecca 1, Kak
cieAcTBrE, (OPMUPOBAHUE caMOpa3BUBAIOIIECHCS HHPOPMALMOHHO-PECYPCHON CPEIbl.

@DopMbl y4eOHBIX 3aAHATHH € MCIOJb30BAHHEM CIENMATU3HPOBAHHBIX MHTEPAK-
THBHBIX TEXHOJIOTHIi:

Jlexuus «oOpaTHOW CBS3M» — JEKIUS—TIPOBOKAIMS (M3JI0KEHHUE MaTepualla ¢ 3apaHee
3alJJaHUPOBAaHHBIMU  OIIMOKaMM),  JIeKuus-Oecena,  JEKIMS-JUCKYCCHs,  JIEKLUS-
MpecCKOH(pEepeHIINs.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJIE€HHE KaKOoro-Jnbo CIIOPHOTO BOIPOCa,
npo0JsieMbl, BBISIBIEHHE MHEHUU B Tpymie (MeXIpyNnmoBOH IUaNIOT, TUCKYCCHsI KaK CIOp-
JIAAJIOT).

6. UndopMannoHHO-KOMMYHHKAIIMOHHBbIE 00pa30oBaTe/ibHbIE TEXHOJIOTHH — Opra-
HU3aIMsl 00pa3oBaTENbHOTO Mpoliecca, OCHOBAaHHAs HA NMPUMEHEHUH CIEIHATU3UPOBAHHBIX
MPOrPaMMHBIX CPeJl M TEXHUUYECKUX CPEJCTB paboThl ¢ MH(OpMAaLIUEH.

@opMbl YyU4EOHBIX 3aHATHH C HMCIOIB30BaHMEM HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Buzyanusanusi — HM3JI0KEHUE COACPKAHMS CONPOBOXKIAETCS IpEe3eHTaluen
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(HCMOHCTpaHHCﬁ y‘-ICGHI:IX MaTCpuraIoB, MPCACTABIICHHBIX B PA3JIMYHBIX 3HAKOBLIX CUCTCMAX,
B T.4. WITIOCTPATUBHBIX, T'paUUECKuX, ayIn0- U BUJICOMATEPHAIIOB).
[TpakTHdeckoe 3aHsATHE B (hOpME MPE3CHTAIUH — MPEACTABICHUE PE3YIbTATOB MIPOEKT-
HOM WJIM MCCIIEIOBATENBCKON JESITENbHOCTA C UCIIOJIb30BAHUEM CIIEUATU3UPOBAHHBIX MPO-
T'paMMHBIX CPCA.
6 YueOHO-MeTOAHUYECKOe o0ecneyeHne caMOCTOATEIbHOI padoThI 00y4aloIuXCs

[To qucumminae «OCHOBBI MHHEPAJIOTHHY MPEAYCMOTPEHA ayIUTOPHAS M BHEAYIUTOP-
Hasi caMOCTosATeNbHAsI paboTa oOydaromuxcs. TpyI0eMKOCTh CaMOCTOSITEIBHON paObOThI CTY-
JIEHTOB 110 Y4eOHOMY IUTaHy COCTaBJIsAeT 57,4 aKaj. 4acoB.

[TpumepHas CTpyKTypa U COAepKaHUE PA3esIOB AUCIUILITUHBI

Kon
TEMBI

Tema
MYCLIATIIUHEI

Conepxxanue

P1l

Ocnogvl Kpucmannozpaguu.

T1.1

BBopHas. OcHOBBI KpUCTAJI-
norpadun. 3aK0H MOCTOSH-
CTBa YIJIOB

MuHepanorus 1 METLTYprusi 3apoAUIINCh MpakK-
TUYECKU OJHOBPEMEHHO Ha 3ape pa3BUTHS Yello-
BedecTBa. [Ipenmer u 3agaun kpuctauiorpadpum,
KPUCTAIJIOXUMUHU U MUHEPAIOTHH. 3HAUEHUE STUX
HayK JUIsl UCCIIEIOBAHUSI MUHEPAJIOB, Py, TOPHBIX
MOpOJ, arjioMeparoB, NUIAKOB W MeTauioB. O0-
11as XapakTepucTuka kpucramios. Kparkas ucro-
pHisl pa3BUTHS OOIIEH W TEXHUYECKOW KPUCTAIIIO-
rpaduu U MUHEPAJIOTHH.

ArperaTtHble cocTOsiHUSI BemiectBa. Kpucramn u
KPUCTAJIJIMYECKOE COCTOSIHUE MHUHEPAJIOB U Me-
tayuioB. OO0ImMe CBOMCTBAa KPUCTAILIOB: OJTHOPO/I-
HOCTb, JUCKPETHOCTb, aHU30TPONHOCTh, CUMMET-
PUYHOCTb, CIIOCOOHOCTh K camoorpaHeHuto. Pac-
IIPOCTPAHEHHOCTh MHHEPAJIBHBIX KPHUCTAIIOB B
PUPOJIE, TEXHUKE U OBITY.

T1.2

CuMMeTpus KpUCTaJIJIOB

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

T1.3

[TpocTeie hopMbI KPUCTAIIOB

Kpucrann, ero rpanu, pedbpa u BepunHbl. CBs3b
BHEIIHEH (OpMBI U BHYTPEHHETO CTPOCHHS KpH-
craimoB. opMa KpucTaioB. 3aKOH MOCTOSTHCTBA
JIBYIpaHHBIX Yri0B. [IpocThie 1 KOMOMHAIIMOHHBIE
dbopMsI rpanei, pedbep u BepiinH. BHemnue gop-
MBI U aHaTOMUS KpHucTawioB. CkeneTHble (HOPMBI
kpuctauioB. Kpucrainmyeckne JBONHUKH.

T1.4

Kpucrannorpapuyeckue
CUMBOJIBI

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

bopm.

P2

OcHogbl Kpucmauioxumuu

T2.1

[InoTHenmMe aTOMHBIE yIIa-
KOBKM M TUIIbl KPUCTAJIJINYE-

AToMHBIE U MOHHBIE paauychl. [noTHeimne
YIAKOBKA aTOMOB B KPHCTaJUIOXMMHUYECKUX
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

ckux perreTok. [Tonmmmop-
¢u3m 1 nzomopdusm. Tunst
XMMHYECKOW CBS3U B KPH-
crajax

cTtpykTtypax. IIpocTpaHcTBeHHass KpucTainye-
CKas pelIeTKa U €€ AJIEMEHTHI: Y3IIbl, pSAbl, I1JI0C-
KM€ CETKU M 3JI€MEHTapHble sS4Yeiku. PeTtukymnsp-
Hasl IJIOTHOCTD INIOCKUX CETOK U IpaHel Kpucral-
7a. YTJOBble M JIMHEWHBIE MAapaMeTpbl KpUCTall-
JUYECKUX PELIETOK. THMbl KPUCTAJUIMUECKUX pe-
meTok bpaes. TpaHCIALMOHHAS CUMMETpUSL KpU-
CTAJLIMYECKUX  CTpYKTyp. IIpocTtpaHcTBEeHHBIE
rpynnbl cumMerpun E.C. ®enoposa. [lomumop-
¢usm. Tlomurumusm. Hzomopdusm. Mzomumop-
¢busm. Tunbsl XUMHUYECKUX CBsI3ed B KpHUCTaJLIax.
Koopmuaanyonnsle uyucna. Kpucrammmueckue
pacTBOpPHI 3aMEIIECHUS, BHEAPEHUS U BBIYMTAHMS.
Mopdotponusi. ATOMHBIE pa3pyLICHUsT CTPYKTY-
pel  kpuctamoB. Kmaccudukanus nedexTon
CcTpyKTypbl. Toueunsble nedextsl. Jlucnoxanuun
KpaeBble U BUHTOBBIE. [LIIOTHOCTH AMCIIOKALIMIA,
MeToabl ux HaOmogeHus. CTPYKTyphl pacmaaa
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnogubl MuUunepaiocuu

T.3.1

BBojnas mexmms.
Munepanorus

IlonsiTe 0 MuHEpasle ¥ MUHEpanoruu. Poip mu-
Hepala Ha ciyx0e LuMBHIM3auuud. MuHepansl U
MUHEpAJIbHOE CBIPBE B YEPHOW METAIUIYpPIUH.
OOm1ast, reHeTHYECKas, PerMoOHaJIbHAsA, KOCMUYe-
CKas, TEXHUYECKas M TEXHOJIOTMYECKass MUHepa-
JIOTHUs.

T.3.2.

Kpucrannoxumuueckas Kiac-
cU(UKaIHI MUHEPAIOB

Kpucrammoxummaeckas KiacCupHUKaIms MUHepa-
JIOB, €€ IPUHIUIMBI. XapaKTepHUCTUKAa MUHEPaJIb-
HBIX TUTIOB, TIOJITHIIOB; KJIACCOB, ITO/IKJIACCOB;
IpYII, MOATPYIIT; BUIOB, PA3HOBUIHOCTEH; UH-
JTMBHUJIOB M CyOMHINBUIOB.

[TonsTHE O pyax U TOPHBIX MOPOIAX.
[TpombItenHas Kiaaccu(uKaus MHHEPAJIOB.
Knaccugukaius MUHEpaIbHOTO CHIPbs B YEPHOM
METaJUTYPTHH:

-)KEJIe30pYIHOE: ChIpOe (MapTEHOBCKHE, JOMEH-
HBIE, arJIOMEPAIIMOHHBIE PY/IbI),

oOoraieHHoe (MTPOMIPOAYKT, KOHIIEHTpPAT),
CHHTE3MPOBAaHHOE (ariiomepar, OKaThImH, heppo-
CILJIaBhI),

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

-¢rocyronue: (KaabIUT (M3BECTHSK), U3BECTD,
JTOJIOMUT, KBapll, (PIFOOPHT U 1Ip.),
-OrHEYHOpHBIE: (MarHe3uT (epukIias), J0JI0MUT,
HIMKAHENb, XPOMHUT, OOKCUT (KOPYH[), KAOTTUHUT
(MymHT), KBapil (TPUAUMUT, KPUCTOOATUT) U
Ap.),

-IIIJIaK000pa3yrome MUHEpasbl (0JIMBUHBI ((Pop-
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

CTEpUT, PasIUT, KaJbIIMOOJIUBHH ), MEJIUIUTHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (JIUOIC], Te-
JIeHOEepruT)  1Ip.),

-MHHEPAJIBI - HOCUTEIN BPEIHBIX TEXHOJIOTUYE-
CKUX MpuMeceil: cepsl, hocdopa, IMHKA U JP.
(cynbduabI: TUPUT, APCEHOTTUPUT, TUPPOTHH,
chaneput u z1p.; hocdaTsl: anaTUT, CAJIMKOKapHa-
TUT U JIp.)

[TapareneTnueckas accoluanys MUHEPAJIOB.

T3.3.

OnTuyecKkre 1 MEXaHNYECKUE
CBOIMCTBa MUHEPAJIOB

OnTuyeckue CBONCTBA!

llokazamenu npenomnenuss B ONTHUYECKH H30-
TPOIHBIX (KPUCTAJIIbI BBICLIEH KaTeropuu) U aHu-
30TPOMHBIX (KPUCTALIBI CpeaHell (OHOOCHBIC) U
HUBIIeH (JABYXOCHBIC) KaTeropuil) MHHEpajax.
[Bsynpenomnenue. Ilneoxponsm munepanos. On-
TUYECKHE METOJbI ONpEACICHUs IIJIaKooOpa3yro-
IIMX MHUHEPAJIOB B IPOXOJSAIIEM CBETE - METPO-
rpadusi.

Llgem B KpHUCTaJUINYECKOM arperare W MOPOIIKE
(uBetr uepthl). IIpUumHBI OKpacku MHHEPAJIOB.
JIroMuHecueHys MUHEpalloB. BusyaibHble MeTO-
JIbl OTIPEJICIIEHUSI MUHEPAJIOB.

bneck - ompasxcamenvnas cnocobonocms MUHEpa-
70B. 3aBUCUMOCTh OJecKa OT KpHUCTaNIOXUMUYe-
CKUX (METAJUIMYECKUH, MOIyMETAJUINYECKUH, aj-
Ma3HbIl, CTEKJSHHBIN) U KpHCTaLIOMOpP(}OIOru-
YeCcKUX (3epKalIbHbII, MAaTOBBIH, KUPHBIH, IIETKO-
BUCTBIN U J1p.) ocoOeHHOocTe. OnTuyeckue MeTo-
JIbl OTIPEETIEHUS] METAJIOB U PYIHBIX MUHEPAJIOB
B OTPA)XEHHOM IIBETE - MUHeparpadus.
MexaHnueckue CBOMCTBa MUHEPAJIOB!
Cnatinocms, omoenbHOCMb U U310M B KpUCTAIIIAX
MUHEPAJIOB. 3aBUCHMOCTb CHANMHOCTH OT KpH-
CTAJJIOXMMUYECKMX OCOOCHHOCTEH MHHEPAJOB.
CniaiiHOCTb - MpUMEpP aHU30TPOIMHA MUHEPAJIbHBIX
kpuctayoB. Krnaccudukanusa cnaifHoctd 1O
dopme U cTeneHu coBepiieHCTBa. MeTobl onpe-
JIEJICHUS.

Teepoocmv munepanog. MeTonbl ONpeneneHus
TBEPAOCTH: METObI Lapananus (3TaJOHHAs Jecs-
TuOaNIbHAs MIKaia TBepAOCTH Mooca) M BJaBIIH-
BaHMs alMa3HOW mnupamMuasl Bukepca (Mukpo-
tBepaoMepsl [IMT). PerukynspHas u BekTOpH-
albHAsl AHU30TPONMS TBEPIOCTU. XPYNKOCTb,
YIPYroCTh, THOKOCTH U IACTUYHOCTh MUHEPAJIOB.
IIpoune cBOMCTBa MUHEPAJIOB:

IInomnocmye. JuddepeHunanuss MUHEPAIOB MO
IUIOTHOCTH B IIpoLiecce KpHucTaum3annuu. Jluksa-
nus. PacciioeHne MMHEpalbHBIX paciylaBOB B
npupojie (MarmMa) U B MeTaurypruu (1uiak / me-
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

tamn). ['paBUTallMOHHBIE TPOLECCHl OOOTAIICHUS
MUHEpaJOB.

DnekmpomazHumusie  CEOUCMBA  MUHEPATIOS.
MarnuTHble cBoMcTBa. MeTOIbI MAarHUTHOTO 000-
rameHusl Keyne3HblX pyd. TepMmMosieKTpuueckue
ceoiictBa. TepmoD/IC. Tepmonapsl. I[Ibe30351ek-
TpUYECKHE CBOWCTBA (CTaOMIIM3aLMs PaTUOBOIIH,
TUPOAKYCTHKA, KBAPIEBbIE YaChl U JIp.).
OraeynopHocCTh (TemrepaTypa IJIaBJI€HUS), TU/I-
poduIbHOCTD, TUAPOPOOHOCTH, PACTBOPUMOCTD B
BOJIC U KHCJIOTaX, BKYC, 3aMax U mp.

T3.4

CTpyKTYpbl U TEKCTYpbl MH-
HEpPAJIbHBIX arperatoB B pPy-
Jlax ¥ TOPHBIX MOPOJAX

WneanbHble U peanbHble KpucTamisl. Kpucramio-
Mopdosornueckas — crpykrypa. Ilonstus 00
orpaHke, raburyce um OOJMKE KPHCTAUIMYECKUX
MHHEpaIbHBIX MHIUBHIOB. Knaccudukanus kpu-
CTaJUIOB 1O O0JIHKY (M30METPUYHBIE, YITTHHEHHBIC
U yioménHble). OTHOCUTENIbHBIE U A0COJIIOTHBIE
pasMepsl MHHEPAJIbHBIX HMHIUBUIOB. | 'paHyno-
MeTpHyecKass  KiIacCHPUKAIus  MHUHEpaTbHBIX
CTPYKTyp.  YIOpsIOUYeHHOE  (mapaijenbHoe,
JBOMHHUKOBOE, PaJHaIbHO JIYYUCTOE U Ap.) U Oec-
MOPSIOYHOE CpacTaHWEe MHHEPAJIbHBIX WHIUBH-
JI0B. DHJOTaKCHaJIbHOE, 3MUTAKCHAIbHOE U IOH-
KAJIMTOBOE IMPOpACTaHHE MUHEPATHHBIX WHIMBH-
JI0B.

TexcTyppl MHHepanbHbIX arperatoB. OcoOble
(bopMBl MUHEPAIIBHBIX TEKCTYP: JIPY3bl, chepoin-
TBI, KOHKpEIWH, CeKpenud u T. 1. OCHOBHEIC
MOP(OJIOTHUECKUE THUIIBI TEKCTYp: MAacCHBHas
(omHOpOMHAs), BKpAIUICHO-TIITHUCTAS], CIIOMCTast
(monocuaras), JegopMmanuoHHAas (TpelLIeHHas,
IIPOXKMUIKOBAsl, OpeKuneBas).

T.3.5

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

[Tponeccrl kpucTamiooOpa3oBaHus B razoodpas-
HBIX (ra3, map), *UAKUX (paciuiaB, pacTBOp) U
TBEpJBIX (KpHCTalsIMueckas, amopdHas) cpeaax.
[TonsiTe o cTabUIbHOM, PAaBHOBECHOM, MeTacTa-
OUJIBHOM M JTAOUJIBHOM COCTOSIHUM KPUCTAJJIOB U
KpHucTamooOpasyromeil cpenpl. Kunermueckue
IIPOMBIIIJIEHHBIE TUIIBI KPUCTAJUIN3ALUN

T.3.6

3apoXaeHUEe KPHUCTAIIOB B
TEOJIOTUYECKUX U METaIIyp-
THYCCKUX IIporeccax

[Tpomecchl 3apoKACHUsS, pocTa W pa3pylICHUs
KPHUCTAJJIOB B Ta3000pa3HbIX (ra3, map), *KUAKUX
(pacrimaB, pacTBOp) M TBEPHABIX (KpHUCTAJLIMYE-
CKHUX, aMOP(]HBIX) cpenax.

['oMOTeHHBIE W TETEPOTCHHBIE MPOIECCH 3apPOXK-
JIeHHUs KpUCTauoB. KpucTanioXuMHuecKue TUIIbI
3apOIBIIIEBHIX [IEHTPOB KPUCTAIUTH3AINN TIPU Te-
TEPOT€HHOM 3apoXkJIeHUU. DakTOphl, BIUSAIOLINE
Ha CaMOIIPOM3BOJIBHOE 3apPOXKJCHNE KPUCTAIUIOB U
cnenuduyeckre 0COOEHHOCTH IIEHTPOB KpHCTaJ-
JU3alUH TIPH TETEPOTCHHOM 3apOXKICHUHM KpH-
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

CTaJIJIOB.

T.3.7

OcHOBHBIE TEOpUM pOCTa
KpPHUCTaJJIOB B IpoIiecce reo-
JIOTUYECKOI'0 Y TEXHUYECKOTO
MHUHEpaJI000pa30BaHUs

OCHOBHBIE TEOPHH POCTA KPUCTAIUIOB: TEp-
MoauHamudeckas, Aud@dy3noHHas, aOCOpOIMOH-
Hasl, MOJICKYJIIPHO-KMHETHUYECKAsI, JTUCIOKAI[NOH-
Hast. OcOOGHHOCTH UX pealu3aliil B MPUPOIHBIX
U TEXHHUYECKUX ycloBUsX. CrocoObl ympaBlieHUs
KUHETHKOW KPHUCTAUIM3allii M Ka4eCTBOM 0Opa-
3YIONIMXCS METAJIJIOB U MUHEPAJIOB.

P4

TI'eonozuueckue npovyeccslt

T.4.1

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

['eonoruueckoe CTpoEHUE 3EMHOTO 111apa.
DHOozenHble npoyeccyl MUHepanroobpa308aHUs.:

- MarMaru4eckue (MHTpy3uBHBIE U 3D y3uBHBIC),
KpaTKasi XapaKTEepHCTHKAa MarMaTU4ecKuX MOpPOJ
U MECTOPOKJICHUH TOJIE3HBIX HCKOIMAEMBIX, B TOM
YHCIe KEJIe30PYIHBIX B BYJIKaHUUYECKUX TPYyOKax
B3pbIiBa B Bocrounoit Cubupu;

- TMErMaTUTOBBIC, KpaTKas XapaKTepHUCTUKa IIO-
JIE3HBIX UCKOMAEMBbIX;

- KOHTaKTOBO-M€TacoMaTHuYecKue (CKapHOBHIC)
JKeIe30pyaHbIe MecTopokaeHus AnTtae-CasHCKoi
TOpHO# 001acTH;

- THAPOTEPMAIIbHBIE MECTOPOKICHHS 1IBETHBIX U
JETUPYIOIIUX PYI.

DK302eHHble npoyeccyi:

- (Qusuyeckoe, XMMHUYECKOE H OHOIOTUYECKOE
BBIBETPUBAHUE (KEJIE3HbIE IUIANBI OYpBIX JKeles3-
HAKOB M MAapTUTOBBIX Pyl B 30HE OKUCIEHUSA
CyIb(UIHBIX MECTOPOXKICHUN);

- 0CaJIOYHBIC: PACCHIMHBIE (TUTAHOMArHETUTOBBIC
POCCHINM Ha MOPCKOM IeNb(e, KBapleBble MECKU
U Jp.), XEMOTeHHble (MOpPCKHE  JKelne3o-
MapraHieBble KOHKPEIUU, W3BECTHSKH, OTHe-
VIOpHBIE TJIMHBI U JIp.), Onoxumudeckue (00JIOT-
HBIE KEJIe3HbIE PY/bl, TOPPSHUKHU U JIp.).
Memamopgoeennvle npoyeccol:

PernonanbHBI, KOHTAKTOBBIM W HUHAMHYECKUH
metamoppusm. Craguu meramopduszma. Mera-
MOpP(OTeHHbIE  MECTOPOXKJIEHUS  KEJIE3UCThIX
KBaplMTOB, KaMEHHBIX YIJIe, KBapLUTa, OTHe-
YIOPHBIX aHJATY3UTOBBIX U KHAHUTOBBIX CIIAHIICB
U Jp.

T.4.2

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

yrnopHo# ¢yrepoBke

Hpobnenue m obOorarieHre MOJIE3HBIX HCKOIae-
MbIX. [oHSATHE O KOHIIEHTpaTe M OTXOoJaX (XBO-
cTax) oOorarieHusl.

Arnomepanvs M OKOMKOBaHWE. MwuHepaiorus
KEIIe30PYIHBIX arjioMepaToB U OKATHITICH.
MunepanoobpazoBaHrue B JOMEHHBIX MpOIECcCax.
MuHepanorusi JOMEHHBIX IIJIAKOB, TApHUCAXa Ha
(byTepoBKe ¥ MUHEPAIBHBIX OTJIOKEHHH (LIMHKH-
Ta) B TPyOONpPOBOaxX.
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Kon
TEMbI

Tema
JOUCIHUITIINHBI

Coneprxanue

MunepanoobpazoBanue NpHU CTalEIIaBUIbHBIX
nporeccax. ACCUMHISIUS W3BeCTH. MuHepano-
T'Hsl CTaJIeTIaBUIbHBIX IIIJIAKOB.
Munepanoobpa3zoBaHue B OTHEYNOPHBIX W3EIIU-
X B MeTaJUlyprud. MuHepanorus KBapIUTOBBIX
(IMHACOBBIX), IIAMOTHBIX, MEPHUKIA30BbIX, IIIH-
HeJb-(POPCTEPUTOBBIX, CMOJIO-JTOJIOMUTOBBIX,
MYJUTHTOBBIX U TIPOYHX OTHEYIOPOB.
MunepanoobpazoBanue B MPOU3BOJCTBE M HC-
MOJIb30BaHNUU (IFOCOB. MUHEpaIoruss MHHEPATb-
HBIX (JIFOCOB.

MuHepanorusi MeTaUTypru4ecKuX IIJIaMOB U ITbI-
.

DKoJoru4ecKass MUHEPAJIOTUS B PEIMICHUH TIPO-
OJeM KOMILIEKCHOM Mano- uiu 0e30TXOAHOH Iie-
pepabOTKN MUHEPAIBHOTO ChIPbSI.

T.4.3

OCHOBHBIE METOJIbl KpUCTaJI-
JIO-MUHEPAIOTHYECKUX n
nerporpaduyecKux HCCIea0-
BaHUM

Kpucrannomopdosnornueckuii 1 roHuoMeTpuye-
CKH aHaJIN3.

I'panynoMeTpu4ecKuil aHaIu3.

XuMuyeckuil (MOJHBINA, JOKAJIbHBIN, CIEKTpajb-
HBIM, PEHTTE€HOCIEKTPAJIbHbBIN, YHEPrOAMUCIEPCH-
OHHBIN) aHAJIU3.
JuddepeHnmanbHO-TEPMUUECKUI aHAIN3.
PentrenoBckuil ananu3. KonnuecTBeHHBIM M Ka-
4yecTBEHHbIH (a3oBble aHaN3bl. KonnuecTBeHHBIN
U Ka4eCTBEHHBIM XWMHYECKHE PEHTTEHOCIIEK-
TpaJIbHbIE aHaIN3bl. JIOKaNbHBIA PEHTTEHOCHEK-
TpaJIbHBIA aHAJIN3.

[Terporpaduyeckuil aHamu3 TOPHBIX MOPOA, Me-
TaJUTypTMYECKUX IUIAKOB U OrHEYNopoB. MUKpo-
CKOIMYECKOE UCCIIENOBAHNE MUHEPAIIOB B IIPOXO-
JISAIIEM CBETE.

Muneparpaduyeckuil aHanus pyj, arioMepaTos,
METAJUIOB U CIIaBOB. MUKPOCKOIIMYECKOE HCCIe-
JIOBaHHE MUHEPAJIOB B OTPAKEHHOM CBETE.
DJIEKTPOHHBIE MUKPOCKOIMMYECKHE HCCIIETOBAHMS
(METoIOM pEIINK, CKAHUPOBAHUS U NPOCBEUNBA-
HUs).

doTtorpaduueckue METObl HAYYHBIX HCCIIEIO0BA-
HUM (Makpo- U MUKpodoTorpadupoBaHue).
KomnbroTepHas rpaguyeckas W CTaTUCTHYECKas
00paboTKa JaHHBIX MHHEPAJIOTMYECKUX M KpH-
CTaJUIOXUMUYECKUX UCCIICIOBAHUMN.

Ilpumepuaa memamuka camocmoamenvHoil padbomaul

CaMocTosTenbHast paboTa 3aKII04aeTCsl B U3y4YEHUH PEKOMEHyeMOU JINTepaTyphl 1O

TEMATUKEC IMPAKTUICCKUX 3aHSITHH U B BEIIIOJTHCHUH JOMaIIHHUX pa60T 1O JUCLHHUITIINHE.
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IlpumepHnulit nepeuens mem 0omMauwiHux paoom:
1. [Tepeuens Tem qomarHel padboTsl Nel: «OCHOBBI KpucTamiorpadum:

HcTopus pa3BUTHS MUHEPAIIOTHH U METAILTYypPTrUn

[Ipenmet u 3agaun KpucTamorpaduu, KpUCTAUIOXUMUU U MUHEpAIOruu. 3Ha-
YeHHE STUX HayK JJIsl UCCIIEIOBAaHHSI MUHEPAJIOB, Py, TOPHBIX MOPOJ, arjiiome-
paToB, IIJIAKOB U METAJUIOB.

Kpatkas uctopust pa3Butus o01Ield U TEXHUUECKONH KpucTaiorpaguu u MuHe-
paJIoTUu.

ArperatHbie COCTOSIHUSI BemecTBa. KpucCTall U KPUCTANIMUECKOE COCTOSHUE
MHUHEpAJIOB U METAJLJIOB.

OO61ure cBOMCTBA KPUCTAILIOB: OJHOPOIHOCTD, JUCKPETHOCTh, AHU30TPOITHOCTb,
CUMMETPUYHOCTh, CIIOCOOHOCTh K caMOOrpaHeHuto. PacrnpocTpaHeHHOCTh MU-
HEPAJTBHBIX KPUCTAJUIOB B IPUPOJIC, TEXHUKE U OBITY.

2. [lepeuens TeM nomartiHei padoTbl Ne2: «OCHOBBI KPUCTATIIOXUMHUKN Y.

[TpocTpaHCTBEHHAS KPHWCTAUIMYECKas pElIeTKa W € DIIEMEHTHI: Y3IIbl, PSJIbI,
TUTIOCKHE CETKU U 3JICMEHTAPHBIC STYCHKH.

Tumbl KpuCTaUIMYECKUX pemeToKk bpaed. TpaHCISIMOHHAS CHMMETpPUS KPH-
CTAJTMYECKHUX CTPYKTYP.

[Tomumopdusm. [ommtunmusm. Mzomopdusm. M3oaumopdusm.

Tumbl XUMHYECKHX CBsi3el B kpuctayuiax. KoopannaruonHsie yrcna. Kpucra-
JIMYECKUE PACTBOPBI 3aMEIICHHUSI, BHEIPSHUS M BbIYMTaHus. MopdoTpomus.
ATOMHBIC pa3pylIeHHUS CTPYKTYpbl KpucTtayuioB. Kiaccupukammst nedexTos
CcTpyKTyphl. Toueunsie nedexTsl. J(uciokanum KpaeBble 1 BUHTOBBIC.
[TnoTHOCTH mUCIOKalUi, MeToAbl UX HaOmroaeHus. CTPyKTyphl pacmaga H30-
MOP(HBIX KPUCTAIITMYECKUX PACTBOPOB.

3. [lepeuens Tem nomarntreit padoTsl Ne3: «OCHOBBI MHHEPATIOT U

[TonsTne o MuHepane U MUHepasoruu. Ponb MHUHepana Ha ciiy)kOe IUBHIN3a-
UH

MuHepasnsl 1 MUHEPAJIbHOE CHIPHE B YEPHOM METaJULYypPIrUH

OO61asi, reHeTUYeCKas, peruoHabHAasl, KOCMUYECKasi, TEXHUYECKass U TEXHOJIO-
THYECcKasi MUHEPAJIOTHsl.

MuHepanbHO€ ChIpbe Ui YEPHOM METauIypriu: KeIe30pyaHoe: chipoe (MapTe-
HOBCKUE, JIOMEHHbIE, arJIOMEpallMOHHBIE PYIbI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIN, (GeppOCIIaBbl) MUHEPATILHOE ChIPhE
JUIS YePHOM METaJlTypruu.

Pynp1 mapranma, xpoma, kobanbTta, Bojibhpama u Ip. pysl, Kak JErHpyroliee
MUHEPAIBHOE ChIPhE AJI YEPHOU METaJTyprHH.

MunepasibHO-ChIpbeBast 6a3a 1o (IIIOCYIONUM U OTHEYIOPHBIM MUHEpajiaMm,
IPUMEHSIEMBIM B YepPHON METaTypruu: (KaJIbLUT (U3BECTHSIK), U3BECTb, J0J10-
MUT, KBapll, (QIIOOPUT U JIp.; MarHe3uT (MepuKia3), JOJOMUT, IIIMHUHEb, XPO-
MUT, OOKCUT (KOPYH[), KAOJIMHUT (MYJUTUT), KBapll (TPUAUMUT, KPUCTOOATINT) U
np.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XUMHUYECKUX CBOWCTBAX IMIJIAKOOOpa3yIOIUX
MUHepaJsioB (0JUBUHBI (PpopcTepuT, PasauT, KaabLHOOIUBHH), METUIUTHI (Te-
JICHUT, OKEPMAHHUT), MTUPOKCEHBI (IMOTICII, TEAEHOEPTUT) U JIp.).
OU3NKO-XMMUYECKHE CBOWCTBA MUHEPAJIOB - HOCUTEJEH BPEIHBIX TEXHOJIOTU-
YeCKUX MpHUMeceii: cepbl, pocdopa, HuHKA U Ap. (CyIbGUAbL: TUPHUT, APCCHONHU-
PUT, TUPPOTHH, canepuT u aAp.; hocdarel: anaTuT, CWIMKOKApHATHUT | 1Ip.) Mx
BJIMSIHAE Ha KAY€CTBO METAJLTypPrU4YeCKOM MPOIYKIIHH.
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4. Ilepeuyenn TeM nomanineit padotsl Ned: «['eonoruueckue mporeccon

OCHOBHBIE YHJJOT€HHBIC ITPOLIECCHl MUHEPAIO00OPa30BaHUS

DK30reHHbIE IPOLIECCH MUHEPAI000pa30BaHUS

TexHUUECKHE MPOLECCH MUHEPaI000pa30BaHusl MPH arioMeparuu
MuHepanoobpa3oBaHu€e B JIOMEHHBIX IIpoIeccax

MuHepaiorusi JOMEHHBIX IITaKOB, TApHUCAXXKa Ha (PyTepoBKe U MUHEPATbHBIX
OTJIOKEHUHU B TPYOOIIPOBOIaX

IlepeyeHb NpakTHYeCKUX PadoT
1. OrnpeneneHne CHMMETPUH Ha MOJEIISIX NCATbHBIX KPUCTAJUIOB.
2. JlnarHocTuueckre CBOMCTBa MUHEPAJIOB.
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7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThl 00yUeHHs U OIIEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOYHON ATTeCTAlNM:

CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIHT

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeCTBA

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

3YJAbTAThI U 1€J1aTh BLIBO/JAbI

U NIPOBOAUTH HEOOX0AUMbIe IKCIIEPUMEHTHI, HHTEPIPETHPOBATH pe-

3HaTh

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

- BJIEMEHTHI U MTapaMeTPhl IPOCTPAHCTBEHHOM
peIeTKy;

- OCHOBHBIE CBOWCTBA KPUCTAIIIMUYECKOTO Bellle-
CTBa, KJIaCCU(UKALIUIO KPUCTAIJIOB U TIPOCTHIC
(GbOopMBbI MHOTOTPaHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIUIOTpaduu;

- YCTAHOBKY M CUMBOJIUKY KPUCTAJUIOB,;

- CTPYKTYPY KPHUCTAILIOB;

- IMarHOCTHUYECKUE MPU3HAKH MUHEPAJIOB,;

- KJ1accu(UKAIMI0 MUHEPAJIOB, OOIIIYIO XapaKTe-
PHUCTUKY KJIACCOB, OCHOBHBIE HAPaBJICHUS
MPaKTUYECKOTO MCIIOJIb30BaHUS MUHEPAJIOB;

- OCHOBHBIEC 9H/IOT€HHbIE U YK30T€HHBIE MpOoLeC-
Cbl MUHEPAJIO00pa30BaHMUSL.

IIpuMepHBIii epeyeHb BOMPOCOB K 3a4eTy

[ToHsiTHE O KpUCTAIIIE U KPUCTAJUIMYECKHUX BEIIECTBAX.

OCHOBHBIE CBOICTBA KPUCTAJLIOB.

CummeTpusi KPUCTAIUIOB, BUIBI CHMMETPUU, CHHTOHHH, KATETOPHUH.

[IpocTpancTBeHHAst KpUCTAJUIMYECKAsl PEIIETKA, €€ 3JEMEHThI U Ia-

paMeTphl.

5. [lonsiTre O WMPOCTBIX U KOMOMHALIMOHHBIX (opMax, MPUHIMIBI UX
Ha3BaHMUS.

6. YcranoBka kpucrtamioB. [IpaBuia BeiOOpa oceit M eTMHUYHON TpaHH.
WHaeKchl 1 CUMBOJIBI TPAHEH U TIPOCTHIX POpM.

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

8. IpaBwia ycTaHOBKH KYOMYECKHX M TeTParoHAIBHBIX KPUCTAIIIOB.,

9. IIpaBuia ycTaHOBKH TPUTOHAIBHBIX U I'€KCArOHAIBHBIX KPUCTAIIIOB.

10.ITpaBmia yCTaHOBKH KPHCTAJIOB HU3IICH KATETOPUH.

11.3aK0H MOCTOSIHCTBA IPAHHBIX YTJIOB.

12.0OcHOBHBIC 33J1a4¥ KPUCTAUIOXUMUU. THITHI TUIOTHEUITUX MIApOBBIX
YIaKOBOK.

13.0OcHOBHBIC THIBI KPHCTAUIMYSCKUX PEIIETOK W THITBI PEIICTOK
BPABDO.

14. Tunsl KPUCTATUTMYECKUX CTPYKTYP MOHHBIX KPHUCTAJUIOB.

15.Turmbl KPUCTATITUYECKUX CTPYKTYP METAIUTMUECKUX KPUCTAILIOB.

16.TuIbl KPUCTALTUYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJIIPHBIX KPH-
CTaJLJIOB.

17.13omopdu3M, TUIBI H30MOp(PH3Ma MO CTETIEHN COBEPIIECHCTBA U Xa-
pakTepy 3aMeleHuUs.

el N =




CTpyKTypHBII 3JIEMEHT
KOMITETCHIINHT

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeCTBA

18.ITonmuMopdhr3M U OTUTUITHU3M.

19.ITonatue o muHepaie, pyae u nopone. IlpoMbinuienHas kinaccudu-
Karusl.

20.Kpucramioxumuueckas KiacCuPUKaIs MUHEPAIOB.

21.0ntruyeckue (1BET, IIBET 4YEPThI, OJIECK, MPO3PAYHOCTh) CBOMCTBA
MUHepaa.

22 .Mexanuveckue (TBEPIOCTh, CMAHOCTh, W3JIOM) CBOMCTBA MHUHEpa-
JIOB.

23.Mopdoomnorus munepaioB. [IoHsTHE O CTPYKTYpE U TEKCTYpe.

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

25.Knaccudukarus CTpykTyp 1O OTHOCHUTEIBHOMY W a0COIOTHOMY
pa3mMepy MUHEpaJIbHBIX UHIUBHU/IOB.

26.0co0bie  (OpMBI MHUHEPATBHBIX arperatoB Jpy3bl, C(EpOIHUTEHI,
HaTe4YHbIe (POPMBI.

27.1lonpoOHast xapakTepHCTHKa TeMaTHTa U KopyHaa. CBeaeHus o mar-
HETHUTE.

28.ITonpoOHast XapakTepUCTHKa MarHeTuTa W xpomuta. CBeneHHS O
IIMTUHENN U BIOCTUTE.

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAIIBIIUT, TOJIOMHUT,
MarHe3uT, CUJEPUT, MaJaxuT, a3ypuT. X ponb B 4epHO# MeTamutyp-
THH.

30.XapakTepucTuka Cyiab(QHUI0B: XaJIbKOMUPUT, MUPPOTHUH, TaJECHMT,
cdaneput, MOIUOAEHUT, apceHonuput. X ponb B 4yepHOU Meral-
JTYprHH.

31.XapakTepucTuka MHHEpAIOB W3 Kjacca cyinb(aroB: GapuT, THIIC,
aHTUAPUT.

32.XapakTepucTUKa CHIMKATHBIX MHUHEPAIIOB W3 TPYIIBI TMOJEBBIX
IIMaTOB.

33.XapakTepucTiKa MUHEPAJIOB W3 TPYNIBI OMWBUHOB: ((asumt, dhop-
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CTpyKTypHBII 3JIEMEHT
KOMITETCHIINHT

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeCTBA

CTEpUT, MOHTUYEILJINT).

34.XapakTepuCTUKa CUIMKATHBIX MHUHEPAJIOB U3 IPYIIbI THPOKCEHOB:
(mmoricu, aBrUT, reJICHOCPTHUT).

35.XapaKkTepucTKa MHUHEPAIOB Trpymrbl am(puOoIoB: (aKTUHOIUT H
poroBasi OOMaHKa).

36.00mue npeacTaBieHus 00 SHIOTEHHBIX, IK30T'€HHBIX U MeTaMop¢o-
TeHHBIX MPOLIeccaX MUHEPAIO00Pa30BaHHUS.

37.Marmarudeckue mnporecchl (3¢dy3uBHbIE W HHTpY3uBHbIE). Kiac-
cu(dUKaIMsg MarMaTUHIECKUX TOPOA: KUCHbIe (TpaHuT), cpeaHue (Cu-
€HUT, JTUOPUT), OCHOBHBIE (rab0po, 6a3anbT), yIbTPOOCHOBHBIE (Y-
HUT, KUMOEPJIHT), IIeI0YHbIC (HE()ETUHOBBIN CHCHUT).

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

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

40.MeTtamopduvecKre TPOIEeCcChl: KOHTAKTOBBI W PETHOHABHBIN Me-
Tamoppu3M. MecTopoXkIeHHs MOJIE3HBIX UCKOMAEMBIX.

41.TexHu4eckue MpoIecchl MUHEPAIO00pa30BaHUsI.

42 Ilonsitne 06 ariaomeparuu. IIporeccsl OUCCOIMIIMU MHUHEpPAIOB U
METacOMaTUYECKOTO 3aMETICHHSI.

43.ITpouecchl KpUCTAITU3AIMHN TPU arIoMepaIiu.

44 XapakTepuCTHKa TJIABHBIX M XapaKTEPHBIX arjOMEpalnviOHHBIX MH-
HEepasoB.

45.I1apareHe3uc MUHEpasoB.

46.0OcHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.

47 KuHeTn4yecKkue TUIIbI KPUCTATU3ALINH.

48.3apoxIeHre KPUCTAJIIOB.

49.0OCcHOBHBIE TEOPUH POCTA KPUCTAIIIOB.
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CTpyKTypHBII 3JIEMEHT

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeCTBA

KOMITETCHIINHT
50.Kpucramnorpadus u MuHepanoruss METALTYPrHYECKUX IIJIAKOB U
[IJTAMOB.
YMeTs: KOPPEKTHO BBbIpaXaTb M apryMeHTUpoBaHO | IIpuMepHbIii NepedeHb NPAKTHYECKHUX PadoT
000OCHOBEBIBATb IIOJIOKECHUS HpeIIMeTHOf/’I o0na- OHpCIIGHGHI/Ie CUMMCTPHH HAa MOJCTIAX UACATIBHBIX KPHUCTAIIIOB
CTH 3HAHWA, JMATHOCTHPOBATh Sh(EKTHBHOCTH Omnpenenenre BHEIIHUX TPaHHBIX, PEOEPHBIX M BEPIIMHHBIX (opM B
METOIOB HCCIIEIOBAHNS; IPEMEHATh HOBKIS 3Ha- KpHUCTaiax. Y CTaHOBKA KPUCTAIOB M OIpeesieHre KpucTauiorpagu-
. YEeCKUX CHMBOJIOB I'PaHHBIX, peOCPHBIX U BEPIIUHHBIX (HOpM
HUA B HAyTHO-IPAKTHICCKOM ACATCABHOCTH. N3yuenune cucreMatnyeckol KOJUICKIUU MUHEPaaoB. DOpMbI IPUPO/I-
- OIpPEJENATH IEMEHTbl CHMMETPHH M MPOCTBIC | ypix Bpige/eHnii MUHEPATIOB
(GOopMBI MHOTOrpaHHMKOB ¥ HX KOMOMHAIMH, | JIMarHOCTMYECKHE CBOMCTBA MUHEPAIIOB
CHMMBOIIBI TpaHeil u Kiaccupuuuposarh Kpu- | M3ydenue, onucanue (U3MUECKUX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX
CTAILTBL, 0COOEHHOCTEN cpacTaHus, OIpe/ieJIeHe MUHEPAJIOB, CIIOCOO0B UX HC-
- OMUCHIBATH CTPYKTYPHI KPHCTALIOR; M0JIb30BAaHUS B UEPHOU METAJUTYPIHH U HAPOAHOM XO0341CTBE
- ompenensaTh Gu3NYecKue cBoicTBa U Mopdo-
JIOTUIO MUHEPAJIOB.
Bnanets HaBBIKAMM W METOJUMKAMH OIIEHKHU, U WHCTPY- | PemmTh 3apaun:

MCHTaMU IMPOBCACHU A HCCHGHOB&HHﬁ; HaBBIKaMU
AUArHOCTUKU KPUCTAJUIOB, MUHEPAJIOB.

OcHOBHBIE 3H]JIOT€HHBIE MTPOLIECCHl MUHEPAIO00Pa30BaHUs
DK30TreHHbIE TPOIIECChl MUHEPAIO00pa30BaHUs

TexHnueckue nporeccbl MUHEpaoo0pa3oBaHUsl IPU arjoMepariuu
MunepasioobpazoBaHHe B JOMEHHBIX Ipolieccax

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:
[Ipouenypa orleHUBaHUS 3HAHUM, YMEHUH, HaBBIKOB MO AUCHUIUIMHE «OCHOBBI MUHE-
paJIOrum» BKJIFOYAET yYeT YCHEIIHOCTHU 10 BUJAM OLIEHOYHBIX CPE/CTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OneHuBaHue JAOMAIIHUX padoT Mo AucHUIUIMHE «OCHOBBI MUHEPAJIOTUN» IIPOBOJUTCS
0 IPUHIUITY «3a4TE€HOY / «HE 3aYTECHOM.

«3auTeHO» BBICTABISETCS B CIydae, €Cld JOMalHss pabota odopmieHa B COOTBET-
CTBHE C TpeOOBAHUSAMHU METOJIMYECKUX YKa3aHHH, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuall
XOpOUIO CTPYKTYPUPOBAH, KOJIMYECTBO MCIIOJIB3YyEMOM JIMTEpATypbl HE MeHee 5. B ciyuae,
€CJIM KaKoi-1100 U3 KpUTEpreB He BBIIIOJIHEH, JOMAILHAA padoTa BO3BpallaeTcs Ha JopadoT-
KY.

[ponenypa oLleHUBAHUS 3HAHUI, YMEHHH, HABBIKOB 110 aucuuiuiiae « OCHOBBI MUHE-
PAJIOTUM) BKIIIOYAET YUYET YCHEIIHOCTH 110 BUAAM OLIEHOYHBIX CpeAcTB (11.6.).

[TpakTHueckue 3aHATHS CUUTAIOTCS YCIEIIHO BBIMOJIHEHHBIMHU B Cllydae IpelocTaBlie-
HUS B KOHIIE 3aHATHUS OTYETa, BKIIIOYAIOILEr0 TEMY, COOTBETCTBYIOLUE PUCYHKHU U MOJIITUCH.

Tembl tomamiHuX padoT paclpeneistoTCs Ha IEPBOM MPAKTUUYECKOM 3aHSATHH, TOTOBbIE
paboThI MPEIOCTABISIFOTCSA B COOTBETCTBYIOIUE CPOKH.

Jlomyck K 3a4eTy ¢ OLIEHKON BBICTABIISAETCS IPHU:

- 3a4TCHHOM KOHTPOJIBHOM padoTe;
- IPEIOCTABJICHHBIX OTYETAX MO MPAKTHIECKUM paboTaM.

IIkana oueHMBaHUS NPAKTHYECKUX PadoT

HpaKTI/I‘-IGCKI/Ie 3aHATUA CUUTAIOTCA YCIICIIHO BBINIOJHCHHBIMH B CIIy4dac IMpPEAOCTaBIIC-
HUS B KOHIEC 3aHATUA OTHETA, BKIIFOYAOUICTO TEMY, COOTBCTCTBYIOIUC PUCYHKH U ITOAITHUCH.

[TpomMexxyTouHast arTecTanus mo JucuuIuiiae «OCHOBBI MHHEPATIOTHIY BKJIIOYAET TE€O-
PETUYCCKUC BOMPOCHI, MMO3BOJIAIOIMIUE OLICHUTE YPOBCHb YCBOCHUA O6yan-OHII/IMI/IC$[ 3HaHHI>i, u
MPAKTUYECKUE 3aJaHUs, BBIABISIONINE CTENeHb C(HOPMHUPOBAHHOCTH YMEHHUI U BIaJICHUH,
MPOBOJIUTCA B popMe 3auera.

Jlns momydyeHus 3adera Mo JUCHUILUIMHE O0ydJaromiuiicss o0s3aH MOATOTOBUTCS IO BO-
pOCaM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.TTonsiTHE O KpHCTAIIE U KPUCTANIMYECKUX BELIECTBAX.
52.0OCHOBHBIC CBOHCTBA KPUCTAJLIOB.
53.CuMMeTpus KpUCTAIOB, BUABI CHMMETPUH, CHHTOHUH, KAaTETOPHH.
54 IlpocTpaHcTBEHHAs KPUCTAJUIMUECKasl PELIeTKa, €€ 3JIEMEHThI U ITapaMeTphl.
55.IToHsiTHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpuctamioB. [IpaBuia BeIOOpa oceit U eNMHUYHOW TpaHH. MIHIEKCH H CUMBO-

JI6I TpaHel U MPOCTHIX (hopM.
57.3aK0H palMOHATLHOCTH OTHOIIICHUH TTapaMeTpoB - 3akoH ["aron
58.11paBuia yCTaHOBKM KyOMYECKUX U TETParoHajIbHbIX KPHCTAIJIOB.
59.11paBusia yCTAaHOBKH TPUTOHAIBHBIX U T€KCArOHAIBHBIX KPUCTAIUIOB.
60.1IpaBuia yCTaHOBKM KPHCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H MOCTOSIHCTBA TPaHHBIX YTJIOB.
62.0OcHOBHBIE 33]]a4l KPUCTAIIOXUMHHU. THUIIBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.
63.OCHOBHBIE THIBI KPUCTAUTMYECKUX PEIIETOK U THUITHI pereTok bPABD.



64.Tunbl KPUCTALTHYECKUX CTPYKTYP HOHHBIX KPUCTAIUIOB.

65.Tunbl KPUCTAIIIMYECKUX CTPYKTYP METAJUINYECKUX KPUCTAIIIOB.

66.Tunbl KPUCTATMYECKUX CTPYKTYP aTOMHBIX M MOJICKYJISIPHBIX KPUCTAILIOB.

67.130Mmopdu3M, TuIel H30MOp(dhH3Ma IO CTETIEHU COBEPUICHCTBA U XapaKTepy 3aMelICHNUs.

68.1TouMopdU3M U MOTUTHUITU3M.

69.IlonsTre 0 MuHepaie, pyae u nopoje. IlpomslinuieHHas kinaccudukanus.

70.KpucramioxumMuueckas KiacCu(pUKalus MUHEPATIOB.

71.0ntrueckue (1BET, BET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpAJa.

72 .Mexanudeckue (TBEpPAOCTbh, CIIAHOCTb, U3JI0OM) CBOMCTBA MUHEPAJIOB.

73.Mopdonorust MmunepasnoB. IIoHsATHE O CTPYKTYpE U TEKCTYype.

74.Ilonsatue 06 orpaHke, rabutyce u obiuke MmuHepanoB. Kiaccudukamnus MUHEPaIoB 1Mo 00-
JMKY ¥ CTEIIEHH uanomMopdusma.

75.Knaccudukanus CTpyKTyp MO OTHOCHTEIBHOMY M a0COJIIIOTHOMY pa3Mepy MUHEpAIbHBIX
WH/IUBUJIOB.

76.0co0b1e (hopMBI MUHEPAIILHBIX arperaTtoB Ipy3bl, CHEPOTUTHI, HATEYHBIE (DOPMBI.

77.1lonpoOHast xapakTepucTHKa reMaTuTa u KopyHaa. CBeJJleHUsl 0 MarHeTuTe.

78.IToapoOHast XxapaKTepUCTHKa MarHeTuTa U XpoMuTa. CBEICHUS O IITTUHEN U BIOCTUTE.

79.XapaKkTepucTuKa KapOOHATHBIX MHUHEPAJIOB: KaJbLUT, J0JIOMHUT, MarHe3uT, CUJEPUT, Ma-
JIAXUT, a3ypuT. FIX poJib B 4epHOU METAIITypruu.

80.XapakrepucTuka cyab(pua0B: XaIbKOMUPUT, TUPPOTUH, TAJIEHUT, c(hajaepuT, MOJIUOICHUT,
apceHonupurt. MIX posib B Y4EPHOU METAJUTypruu.

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

82.XapakTeprcTuKa CHIIMKaTHBIX MUHEPAJIOB M3 TPYIIIHI MTOJIEBHIX IIMATOB.

83.XapakTepucTiKa MHHEPAIOB U3 FPYMIbI OMTUBUHOB: (PastiuT, GOpCTEPUT, MOHTUUEILINT).

84.XapakTeprcTuKa CHIIMKATHBIX MUHEPAIOB U3 TPYIIIBI MUPOKCEHOB: (IMOTCU, aBIHT, T'e-
JIeHOepruT).

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

86.06mue mpeacraBieHus 00 3HIOTEHHBIX, SK30T€HHBIX M MeTaMOp(OTeHHBIX IMpolieccax
MUHEPAI000pa30BaHusl.

87.Marmartudeckue npoueccsl (3¢ ¢y3uBHbIe 1 UHTPY3UBHBIE). Kitaccudukanus Marmatuyde-
CKHX TOpOJI: KUCJble (TPaHUT), CpeJHUE (CUEHUT, TUOPUT), OCHOBHBIE (rab0po, 6a3abT),
YIABTPOOCHOBHBIE (IYHUT, KUMOEPIIUT), 1IeI0UHbIe (He(hEeTMHOBBIN CUEHUT).

88.IlermaTuTOBBIE, KOHTAKTOBO-METACOMAaTHYECKHE (CKapHOBBIC) W THAPOTEPMAIbHBIE TPO-
reccbl. MecToposkeHHs OJIEBBIX HCKOMAEMBIX, CBA3aHHBIE C 3TUMH ITPOLIECCAMHU.

89.0K30reHHBIE MPOIECCHI: BEIBETPHBAHHUE M 0CaAK000pa3oBaHue ((hu3ndeckoe, XHMUIECKOEe
U Onoxumuueckoe). MecTopokJIeHHs MOJIE3HBIX HCKOAEMBIX.

90.MeTtamopduyeckre mporecchl: KOHTAKTOBBIM M PETMOHANBHBIM MeTamopdusm. Mecro-
POXKJIEHUS TOJIE3HBIX HCKOMAeMbIX.

91.TexHu4eckue MpoIecchl MUHEPAIO00Pa30BAHHS.

92.Tlonsitue 06 arjmomeparuu. IIporeccsl TUCCOIMIIMM MHMHEPAJIOB M METACOMATHYECKOTO
3aMeIeHHs.

93.1Iporecchl KpUCTAUTM3ALMY TIPU arjoMepariy.

94.XapakTeprcTrKa TJIaBHBIX U XapaKTEPHBIX arJlOMepalmOHHBIX MHUHEPAJIOB.

95.ITaparene3rc MUHEpAIOB.

96.0cHOBHBIE CBEJCHUS O KPUCTATU3AIIH BEIIECTBA.

97.KuneTuueckre TUITbI KPUCTAITU3AIIUH.

98.3apoxaeHHE KPUCTAILIOB.

99.0cHOBHBIE TEOPUH POCTa KPUCTAIIIOB.

100.Kpucramiorpadpust © MUHEPAIOTHST METAJLUTYPTUIECKHUX IITAKOB U IITAMOB.
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8 YueOHo-MeTOIMYeCKOe U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIs1)

1. ["aneniepun, A. M. T'eonorus : yueOnuk / A. M. I'ansniepun, B. C. 3aiineB. —
Mocksa : ['opHas kHura, [0. r.]. — Yacts IV : Umkenepnas reonorus — 2011. — 559 ¢. —
ISBN 978-5-98672-158-3. — TekcT : snexktpoHHbIl // JlaHb : 3JIE€KTPOHHO-OMONIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/1497 (nara oGpamienus: 06.04.2020). —
Pexxum moctyma: s aBTopu3. moJsib3oBaTenei. O0mias reojorus: Y4eOHuK ajis By30B. B 2 T./
ITox pen. A.K.Cokomnosckoro.- M., 2011 r.: T.1,T.2.

2. [TouBoBeieHNE M MHXKEHEPHAs reosiorus : yuyeonoe nmocodue / M. C. 3axapos,
H.T. Kopger, T. H. Hukonaesa, B. K. YuaeB. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlansb,
2017. — 256 ¢. — ISBN 978-5-8114-2007-0. — TekcT : a5eKTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/107911

JlonoIHUTEeIbLHAS JTUTEpPaTypa:

1.  bparuna, B.U. Kpucramnorpadus, MmuHepanorust 1 o0oraieHue noje3Hbx uc-
KOIlae-MbIX: yueOHoe mocobue, MunucrepcTBo oOpa3zoBanust U Hayku Poccuiickoii denepa-
uu, Cu-6upckuit @enepanbubiii yauepcuter, Kpacnosipck: Cubupckuii penepanbHblil yHU-
BEPCUTET, 2012. 152 c. [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363881

2. IpsikoB, b.H. I'eonesus : yae6nuk / b.H. JIpsikoB. — 2-¢ u3., ucnp. — Cankr- [le-
tepOypr : Jlanb, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — TekcT : 3JIeKTPOHHBIH //
Jlanb 3JIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e. Ianbook com/reader/book/111205 . — Pexxum AocTyma: Ajisi aBTOPH3. IOJIb30BaTe-
nei.

3. Unbunsix, B. B. Peonorus : yuebnoe nocodue / B. B. Mnbunsix. — Kemeposo :
KemI'V, 2018. — 128 ¢. — ISBN 979-5-89289-179-9. — Tekcr : anekTpoHHbIH // JIaHb :
3NEeKTpOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/107703 — Pe-
UM JIOCTYTA: JIJIsl aBTOPHU3. TIOIH30BATEINIEH.

4. 3axapoB, M. C. Kaptorpapuueckuii MeToa U reoMH(POPMALUOHHbBIE CUCTEMBI B
WH)KEHEPHOM reosioruu : yaeoHoe nocodue / M. C. 3axapos, A. I'. Ko63eB. — 2-e u3n., crep.
— Cankr-IlerepOypr : Jlanb, 2019. — 116 ¢. — ISBN 978-5-8114-4641-4. — Texkcr : s1ek-
TPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/123475 — Pexxum A0CTyma: Ijist aBTOPU3. TOJIb30BATENEH.

MeTtoanyeckue yKazaHusi:
Meroanueckue ykazaHus IpeAcTaBlIeHb! B puiiokeHn: Nel k pabodeit mporpaMme.

r) IIporpammuoe obecrieyenue 1 MHTEpHET-pecypcebl:
IIpocpammmnoe obecneuenue:

Haunmenosanwue I10 Ne noroBopa CpoK JeiiCTBUS JIUTICH3UH

MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J11-593-16 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager CBo0OOgHO beccpouno
pacrpocTpaHsieMoe

7Zip CB00OIHO Bbeccpouno
pacrpocTpaHsieMoe

Humepnem-pecypcui:
1. HaumonanpHast nuH(GOpMAIIMOHHO-aHATUTHYECKAsA cucTeMa —Poccuiickuii MHIeKe

HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp
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https://e.lanbook.com/book/1497
https://e.lanbook.com/book/107911
http://biblioclub.ru/index.php?page=book&id=363881
https://e.lanbook.com/reader/book/111205
https://e.lanbook.com/book/107703
https://e.lanbook.com/book/123475
https://elibrary.ru/project_risc.asp

2. Tlomckosas cuctema Axkagemus Google (Google Scholar). — URL:

https://scholar.google.ru/

3. HudopmanmonHas cuctema — EnnHOe OKHO TOCTyIa K MHPOPMAITMOHHBIM pecypcam.
— URL: http://window.edu.ru/

4. ®denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE yupekaeHue «PenepaabHblii HHCTUTYT
HPOMBIIICHHOH COOCTBEHHOCTHY. — Pexxum poctyma: http://new.fips.ru/

5. Poccuiickas ['ocynapcrBennas 6udauoreka. — URL: https://www.rsl.ru/

6. Poccuiickas HanroHanbpHas oudiauoreka. — URL: http://nir.ru/

7. T'ocymapcTBeHHas myOnMYHasi HAyYHO-TeXHUUYeckas oubamorexa Poccun. — URL:

http://www.gpntb.ru/

8. Public.Ru — ITybnuunast natepueT-6ubanoreka. — URL: http://www.public.ru
9. Cso6opanas >nnukioneans «Bukunenus». — URL: https://ru.wikipedia.org

10.
https://www.scopus.com

bubnuorpaduueckas u peeparupHas 6a3a gaHHbIX SCOpus. — URL:

11. TTouckosas miardopma Web of Science. — URL: http://webofknowledge.com
12. bubnuoreka 3nekrponnbix kaur JlutPec. — URL: https://www.litres.ru/

9 MaTepuajibHO-TeXHUYECKOe olecnedeHne JUCHUIINHBI (MOAYJIs1)
MatepuanbHO-TEXHUYECKOE 00eCIIedeHHEe TUCITUILINHBI BKITFOYAET:

Tun u Ha3BaHue AyIUTOPUHN

OCHaH_[CHI/Ie AyJAUTOPUHN

VY4eOHble ayIuTOpUU Uil IPOBE-
JICHUS 3aHATUH JIEKIIMOHHOTO TUIIA

MynbTUMEINIHBIE CPEACTBA XpaHEHWs, Iepefadyn |
NpeJCTaBIeHUs HHPOPMALIUU

JlaGopaTopust MUHEPATIOTUH

VY4eOHble KOJJIEKIMHM MUHEPAOB U TOPHBIX MOPOJ Ha
CTEHIax.

Konnexkuun MuHEpanaoB, TOPHBIX MOPOA, MOJE3HBIX HC-
KOMaeMbIX, (iopsl U (ayHbl B Ie€OJOIHUECKOM My3ee
MITY.

Paboune KoyuIeKIMu MoJieneil KpucTauios.

[IIxana TBeprocTH Mooca B AINYKaX.

I'eonornuecknii koMImac.

Y4eOHble reoJorTnYecKue KapThl.

JlaGopartopus nerporpadpuu

Y4eOHble KOJUIEKIIMY TOPHBIX TOPOJT HA CTEHaX.

Konnekunyu TropHBIX MOpPOJA, MOJE3HBIX HCKOMAEMBIX,
¢uopsl U payHsl B reosiornyeckom mysee MI'TVY.

[ITxana TBepmocT Mooca B sSiIuyKax.
I'eonornyeckuii koMIiac.

VYueOHBIE Ie0JIOTHYECKUE KapThI.

Aynutopuu Jyisi CaMOCTOSTEIbHON
paboThl: KOMIBIOTEPHBIE KJIACCHI;
quTaIbHBIE 3aJI6I OMOIMOTEKN

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

Ilomemenne s XpaHEHUsS U
npOQUIAKTUIECKOTO O00CTyKUBa-
HUS y9eOHOTO 000PYyI0BaHHMS

Crennaxu i XpaHeHHs y4eOHO-HATJISAHBIX TTOCOOUH 1
y4e0OHO-METOINYECKOM TOKYMEHTAIUH.
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Hpuioxenne 1
MeTtoauyeckue peKOMeH/IallMH1 110 BBINOJIHEHHUIO U 3alliMTe NPAaKTHYeCKUX pador
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALJIEKHOCTH:
*CTEKIJIO;
*(apdopoByI0 HETJIa3ypOBaHHYIO MJIACTUHKY;
*mkany TBepaoctu Mooca;
*koMriac (MarHUTHYIO CTPEIIKY);
*COJIIHYIO KUCJIOTY.
2. Onpeaenuts 6jeck MuHepada. [IpoBeputs cedst 0 3TAIOHHOM KOJJICKIUH.
3. OnpeneJuTh LBET MHHEPAJA, HCIOJIb3Ys YTOYHEHUS THUNA «I0JIOYHO-3EICHBII,
«COJIOMEHHO-KEJITBII», «KENTO-3€IEHbIIN» U T.II.
4. IlpoBecTH 4epTy U pacTepeThb e AJIs NoJydyeHus: 001ee TOHKOrO MOPOIIKa.
5. OnpenesuTs CIAHHOCTH MUHEPAJIA, 1JI 3TOTO:

e BrIACHUTB, COCTOUT JIM 00pa3ell U3 OAHOIO 3€pHA, U3 MHOTMX MEJIKMX 3€pEH UM UMEET
CKPBITOKPUCTAJUIMUECKOE CTpoeHHEe. B mocnennem ciydae crnaifHOCTh HAOMIOAATh He-
BO3MOJKHO.

e Haxionuth 00paseln; K CBETy M HAWTH MOBEPXHOCTH, 3€PKAJIbHO OTPa’KalolUe CBET.
Ecnu onu unyT napamienbHbIMU CTyIIEHbKaMH — 3TO, BO3MOXHO, CITaifHOCTh (2 MHOT/1a
— I'paHy KPUCTAJIOB).

e  YCTaHOBUTH, 10 KAKUM HAIPAaBIEHUAM UJET CIANHOCTD, a [0 KAKUM - H3JI0M.

e OmnpenenuTs Yyroja MEKIy IIOCKOCTSMU CIIAMHOCTH B rpaaycax.

6. OnpenenuTs TBEPAOCTH MUHEpAJIA.

OmnpenensaTh TBEpJOCTh MUHEpAJa CIEAYeT Ha CBEXEM M3JI0ME, Ha IpaHsX KpucTalia,
HO HE Ha BBIBETPUJION IIOBEPXHOCTH U HE HA U3JIOME arperaros.

7. He mytartp 4epty M napanuny. Yepra octaercs Ha ¢pap(opoBoii MiIacTUHKE, a 1a-
panuHa — Ha creke!

8. OnpeneuTh MAarHUTHbIE CBOMCTBA TEMHOOKPAILIEHbIX MHUHEPAJIOB, HCIIOIb3Ys
KOMIIaC WJIM MarHUTHYIO CTPEJIKY.

9. [IpaBu/bLHO HA3BATh oNpe/eseMblii 00pa3en MOXKHO JIUIIb [1OCJIE€ TOTO, KaK BbI-
SBJIEHBI BCe ero (usnuyeckue cBoMcTBa U1 Mopgdoioruro.

3amuTa paboThl OCYLIECTBIISIETCS MTOCIIE IPOBEPKU €€ MPEnojaBaTesieM, IPOXOIUT BO
BpEMsI PAKTUUYECKUX 3aHATHI. CTyIE€HT AOKEH MOATOTOBUTH J0KJIA] U OTBETUThH HA BOIPO-
CBI IIperojaBaTels.
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