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JIucr akryanusaunn padoueii nporpaMMel

PaGouas nporpaMMa nepecMOTpeHa, 06¢ykaeHa i ofodpeHa A peanusanun B 2020 - 2021
yuefHOM roay Ha 3acefaHnH kadenprl ['eonoruu, Mapkielinepckoro aena u oboraimeHus

IMpotoxon ot 03 %ﬁo r. Ne 1
3aB. xadenpoi = - H.A. I'pumnur

Pabouas nporpamMma nepecMoTpeHa, oOcykeHa 1 oa00peHa i peanusauun B 2021 - 2022
yueOHOM rofly Ha 3aceJaHHu KaQeApsl [ €0a0THH, MapKIIeHAEPCKOro aena H 00orameHns

Ilporokon ot 20 . N
3ap. kadbeapoii . W.A. T'puiun

Pa6ouas mporpamMmMa nepecMoTpeHa, o0cysxaeHa u onobpeHa At peanuzauuu B 2022 - 2023
yueOHOM rofy Ha 3acemanuu kagenprel ["eonoruy, Mapkieiaepekoro aeia 1 000TalieHHA

[Iporokomor 20 N
3aB. xadeapoi H.A. Tpuugn

Pabouag mporpamma nepecMoTpeHa, o0cyxaeHa 1 oxoOpeHa Afta peanuzanuu B 2023 - 2024
yueGHOM roJy Ha 3acenaHuu kadeapsl I'eoNorun, MapKiieitiepckoro aena H o6oramenus

[Tpotokon ot 20_ 1. Ne
3aB. Kadeapoit H.A. lMputvn

Pa6ouas nporpaMmMa nepecMoTpeHa, obcyxaeHa H onobpeHa Mg peanuzanuu B 2024 - 2025
y4eGHOM oAy Ha 3aceZaHuy Kageapbl ['eQnorku, MapkieHAepeKoro pena u 000rameHus

[Iporokonor 20 r. N
Jas. kadenpoli WA, Tpumusn

Pabouas nporpamMa mepecMoTpeHa, o6cyKaeHa 0 ogo6pena ois peanusanuu B 2025 - 2026
yueOHOM rofty Ha 3acenaHui Kadenper ['eonoruu, mapkmefinepckoro aena u oGoraieHusa

IIpoToxomor 20 r. N
3as. xadeapoH H.A, I'puna




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Henpto  mucrmmummabl  «Teopust  kpuctamwnorpaduu» — SBISETCS  U3YyYCHUE
KPUCTAIIIO-MOP(OIOTHH, KPUCTANIOXUMUH, KPUCTAUIOGU3UKK UM  KpUCTaNIOTeHe3Hca
MHUHEPAJIOB B METALTYPTUYECKUX U €CTECTBEHHO-T€OJOTMYECKUX MPOIECcCcaX.

CTyneHT JOJKeH HM3YyYUTh OCOOCHHOCTH KPUCTAIMYECKOrO COCTOSIHUS METaJIOB
MUHEPAJIOB, OMPEACTSIONINX COCTaB Pyl M MX (U3NYECKUE CBOMCTBAa. bymymuii meramtypr
JOJIKEH TIIYOOKO 3HAaTh MUHEPAIbHOE ChIPbE KaK OCHOBHOW MCXOIHBIA UCTOYHHK METAILIOB,
OTHEYIOPHBIX, (UIFOCYIONUX, JIETHPYIOIIHUX, (OPMOBOYHBIX, CTPOUTENBHBIX U  TIp.
MaTepuaioB, a TAaKXKe TEXHOJOIMYECKM BPEAHBIX MHUHEPANBHBIX IpUMeceld B
METATYPTHYECKOM  Chipbe. OBNajeTh HEOOXOMUMBIM U JOCTATOYHBIM  YPOBHEM
PO)eCCHOHAIBHBIX KOMIIETEHIIUA B COOTBETCTBUU ¢ TpeboBanmssmu PI'OC BO mo
Hanpasienuto 22.03.02 «MeTamtyprus», npoh s METAUTYDT U YEPHBIX METAJIOB.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Huctummuaa Teopust kpucramiorpaduu BXOJUT B BapUATUBHYIO YacTh y4eOHOTO
IJ1aHa 00pa30BaTEIbHOM TPOTPAMMBI.

Jnst  u3ydeHuss AMCHUIUIMHBL  HEOOXOAMMBI  3HaHUSA  (YMEHHS, BJIQJCHUS),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS AUCITUTUTHH/ TPAKTHK:

Xumus

duznyeckass XUMHUS

dusuka

Marematuka

3Hanus (yMEHUS, BJIQJICHUS ), IOJTYICHHBIC PU H3YICHUH JAHHOW JUCIUILTUHBI OYIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITIH/TIPAKTHK:

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTUKA

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHHMs AMCHMIUIUHBI (Moayns) «Teopust Kpucramaorpadum»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINH

ITK-2 cnocoOHOCTBIO BbI6I/IpaTB MCTOABI UCCIICAOBAHU, INITAHUPOBATH U IIPOBOJUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIIPECTUPOBATD PE3YJILTAThI U ACJIATh BHIBOABI

3HaThb OCHOBHBIE ONpPEAETICHNS U MOHATHS IPEIMETOB KpUcTayiorpadus,
MUHepa-JIorus 1 nerporpadusi; cneunGuky ¥ NpUHLIUIBI HAYYHOTO
3HAHUA; TJIABHBIC JTAIlbl Pa3BUTHUS HAYK;

- 3JIEMEHTHI ¥ IapaMeTpbl IPOCTPAHCTBEHHOM PELIETKH;

- OCHOBHbBIE CBOMCTBA KPUCTAJUINYECKOTO BEIIECTBA, KIACCU(DUKALIUIO
KpHU-CTAJUIOB U IPOCThIE (POPMbI MHOTOI'PaHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAJUIOTpaduH;

- YCTaHOBKY U CHMBOJIMKY KPHCTAaJUIOB;

- CTPYKTYpPY KpUCTaJUIOB;

- IWarHOCTUYECKUE NPU3HAKH MUHEPAITIOB;

- KJIJacCU(PUKALIMIO MUHEPAIOB, OOIIYI0 XapaKTEPUCTUKY KJIACCOB,
OCHOBHBIE HaIIPaBJIEHUS MTPAKTUYECKOTO MCIOJIb30BAHUS MUHEPAJIOB;
- OCHOBHBI€ 3HJIOT€HHbIE U HK30T'€HHBIE ITPOLIECCHl MUHEPAII000pa30BaHHUS




YmMmern

KOPPCKTHO BbBIPpAKATh U apTYMCHTHUPOBAHO O6OCHOBBIBaTI> IIOJIOKCHUA
MIPEAMETHOM 00JIaCTH 3HAHUS, AUATHOCTUPOBATH YPHEKTUBHOCTH
MCTOOB UCCIICAOBAHUA,; IPUMCHATH HOBBIC 3HAHUSA B HAYYHO-
NPaKTUYECKON eATEITLHOCTH.

- OTIPENIEISATH JIEMEHTHI CHMMETPHH U IPOCThIE (HOPMBI MHOTOI'PAaHHUKOB
U MX KOMOMHAIIMU, CHMBOJIBI TPAaHEH U KJIACCU(PHUIIMPOBATH KPUCTAILIHI;

- OIIUCBIBATH CTPYKTYPHI KPUCTAIIIIOB;

- onpeneNsITh (PU3NIECKHE CBOWCTBA U MOP(OJIOTHIO MHUHEPAJIOB.

Bnaners

HaBbIKaMU U MCTOAHWKaMH OLICHKH, U HHCTPYMCHTAMHU ITPOBCACHU A
I/ICCHC,I[OBaHHI;'I; HaBbIKaMH JUAI'HOCTHUKH KPHUCTAJLJIOB, MUHCPAJIOB.




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIINHBI (MOAYJIsA)
OO01mast TpyA0eMKOCTh AUCHIHUIUIMHBI COCTABISECT 2 3a4€THBIX AWHMII /2 aKaj. 4yacoB, B TOM

HHUCIIC:

— KOHTaKTHasi pabota — 4,4 akaj. 4acoB:
— ayauTopHas — 4 akaJl. 4acoB;

— paeayautopHas — 0,4 akaj. 4acoB

— caMmocTosTeabHas paboTa — 63,7 akaj. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
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Tex. Z'g aTTecTaluu
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1. OcHoBBI KpucTa/uIOrpadpuu
Peructpanus na Hanucanue
caiite JIOMAIHEeH paboTh
https://www.lekto | Nel mo 3amganHo#
rium.tv/ ma kypc |reme. YCTHBII ompoc
nekiui «OcHOBHI | (cobecenoBaHue).
1.1 BBonnas. OCHOBBI KpUCTAJUIOXUMHHU Brmmonaenne
KpHucTauiorpaduu. 3akoH 0,1 3 ». N3yuenune 3aJ]aHu# 110 Kypcam TIK-2
MOCTOSIHCTBA YIJIOB OCHOBHOI1 1 «OCHOBBI
JIOTIOJTHUTENBHOM | KPUCTAIUIOXUMHUW.
Hay4YHOU IIpencrasnenue
JUTEPATYPEI, pe3yIbTaTOB B BUE
KOHCIIEKTa nporpecca Ha Kypce
JIEKITHIA. (caitr openedu.ru).
Nsyuenune
4 OCHOBHOM 1 Hanucanue
JIOTIOJTHUTENIFHOM | ToMamntHeit paboThI
1.2 CuMmeTpust KpUCTAILIOB 0,1 3 HaY4YHOU Nel no 3agaHHOM IK-2
JUTEPaTyphl.  |Teme. Y CTHBIA OIpoc
Pabora ¢ (cobGecenoBanue)
SHIUKJIOTIETUSIMU.
Ilogroroska k
A Hanucanue
NPaKTUYECKOMY .
JoManraeit paboThI
3aHSTHIO. o
Nel mo 3aganHoi
Nzyuenue o
N Teme. Y CTHBIH ompoc
1.3 TIpocteie hopmbl OCHOBHOMI 1 (cobecenoBanue)
' P P 0,1 0,5 | 2,7 | ONOJHUTEIBLHOMN ’ TIK-2
KPHCTAIIOB N BeimosnHeHue 1
Hay4IHOH
3aImMTa
JUTEPATYPBHI. .
MPaKTUIECKOU
Pabora c
paboThI
SHIMKJIONIEIUSMH, No 1
CIIOBapsIMH.




TloaroroBka k

Ne3 no 3agaHHOM
TEME.

Hanucanue
MIPAKTUYECKOMY o
JIOMAIIHeH paboThI
3aHATHIO. N
Wsyuenue Nel no 3aganHOH
e TeMme.. Y CTHbII
OCHOBHOH U
1.4 Kpucramiorpaduueckue JIOTIOJTHUTEIbHON orpoc
0,1 0,5 3 N (cobecenoBanue) TIK-2
CHMBOJIBI Hay4IHOH
HTEPATYDEL Brinonnenue u
PaType, 3aluTa
KOHCIIEKTa .
. MPAKTHIECKON
nexuui. Pabora c
) ore paboThI
HIMKJIOTICAUAMH, No 2
CJIOBapsIMH.
Wroro no paszneny 0,4 1 11,7
2. OCHOBBI KPUCTAJIOXUMHUH
Nzyuenne
OCHOBHOM 1
JIOTIOJTHUTEJIbHOU Hanucanue
Hay4YHOU JoMaliHeil paboTsl
2.1 OCHOBBI KPUCTAJLIOXUMUHU 0,1 3 JUTEPATYPHI, Ne2 no 3aganHON TIK-2
KOHCIIEKTa TeMe. YCTHBIH OIpoc
nekuuid. Pabora c | (cobecenoBanue)
SHIUKIIOTIE THSIMH,
CJIOBApSIMH.
HWroro no pazneny 0,1 3
3. OCHOBBI MUHEPAJIOTUH
Hanucanue
JIOMAIIHEe#H paboTh
Peructpamus na | Ne3 mo 3ajaHHOH
wiathopme TeMe.
www.lektorium.tv Brimonnenue
. Ha Kypc «Mudsl | 3amanuii mo Kypcy
3.1 BBogunas JICKIIHS. 01 U pealbHOCTH «Muodst u K-2
MuHepaorus. ’ KaMHsD). peaNbHOCTH KaMHSD.
Nzyuenue IIpencrasnenue
y4eOHOi n pe3yIbTaTOB B BUZE
Hay4YHOMH rporpecca Ha Kypce.
mtepar3399ypsr. | (www.lektorium.tv.).
VYerHslii onpoc
(cobecemoBanme)
Brimonnenue u
3amuTa
IToaroroBka k - .
MPaKTUIECKOU
MIPaKTHYECKOMY
paboThI
3aHATHIO. o
3.2  Kpucramioxumuueckas Ne 3. Vernslii onpoc
0,5 0,1 9 Uzyuenue TIK-2
KJaccuuKanys MUHEPaIoB N (cobecenoBanue).
yaeOHOU 1
N Hamucanue
HAYYHOM .
JIOMaIIHei paboTel
JIUTEPATYPBI. o
Ne3 no 3aganHOM
TeMe.
BrinonHenue u
3aImMTa
IoxnroroBka 1ab0PaTOPHBIX
HPaKTHIECKOMY pabor
3.3 OnTuyeckue 74 3aHSATHIO. Ne 4,5. VerHbiit
MEXaHUYECKUE CBOMCTBa 0,1 0,5 5 Uzyuenue onpoc TIK-2
MUHEPAJIOB yueOHOH U (cobecenoBanue).
Hay4HOI IUTepa- Hanwucanue
TYpBHI. JIOMAIIHeH paboTh




Brimonnenue u

3aIuTa
IoaroroBka K 1ab0PaTOPHBIX
MIPAKTUYECKOMY pabor
3.4 CTpyKTYpel M TEKCTYpBI 3aHATHIO. Ne 4,5. Vernslii
MHUHEpaJbHBIX arperaroB B 0,1 0,2 5 Uzyuenwue ornpoc IK-2
pyZax ¥ FOpHBIX IOpoOJax yueOHOil u (cobecenoBanue).
HayJHOU Hamucanwne
JIUTEPATypBI. JoMarniaeit paboTs
Ne3 no 3aganHOM
TeMe.
Nzyuenne
OCHOBHOM U 10-
3.5 Kpucrammoo6pasyroras MOJTHUTEIILHON Hanwucanue
cpena B npoiecce HaY4HOH JH- pedepara o
MHUHEPaI000pa30BaHHUs. 7 TepaTyphl, 3aJJaHHOW TeMe. IK-2
Ku-netnueckue THIIBI KOHCIIEKTa JIeK- VYertHblit onpoc
KpHCTAIUTH3aLUU uii. Pabora ¢ (cobecenoBanue)
SHIUKIIOTICTHSIMHY,
CJIOBapSIMH
Wzyuenue Beimonnenue
OCHOBHOM 1 JIOMAIIHeH paboThI
noronHuTeNnbHOU | Ne3 mo 3amaHHOM
3.6 3apokaeHHE KPHCTAIIOB N N
Hay4IHOH Teme. Y CTHBIH ompoc
B Te0JIOTMIECKUX u
7 JUTEPATYPBHI, (cobecenoBanue). IK-2
METaJLTYPTUUECKHX
KOHCIIEKTa Hanmcanue
npolieccax . o
nexuuil. Pabota ¢ | nomarmnei paGoTel
SHIMKIONEAusIMH, | Ne3 mo 3amaHHOM
CIIOBapsIMH. TeMe.
Nzyuenne
OCHOBHOM 1
N Hanmcanue
3.7 OCHOBHBIE TEOPUH POCTA JIOTIOJTHUTEJIbHON .
o JoManiHeil paboTbl
KPUCTAUIOB B Ipolecce HaY4HOM N
Ne3 1o 3amanHoON
TEOJIOTUIECKOTO u 7 TUTEPaTypPHI, . TIK-2
TeMe. 0 3aJaHHOU
TEXHUIECKOTO KOHCIIEKTa N
. Teme. Y CTHBIH ompoc
MUHEpaioo0pa3oBaHMs nekuuii. Pabota ¢
(cobecenoBanue)
SHITUKIIOTICTHSIMH,
CIIOBapsIMH.
Hroro no pazaeny 0,8 08 | 40
4. I'eonoruuecKue MpoIecChl
Brinonsenue
4.1 OcHOBHBIE TE€OIOTUIECKHE N
p——— 06Da30BAHIS Nzyuenue JoManrHeil paboTbl
P " P 0,1 3 | yueOHoii u Hay4- | Ned mo 3amaHHOM TIK-2
MECTOPOXKAECHHH  TOJIE3HBIX o o
HOU JIUTEpaTypsl |TeMe. Y CTHBII OIpoc
HNCKOIIaEMBbIX
(cobecenmoBanme)
Hamucanue
ITogroroBka k JIoMarrHei paGoThI
4.2 TexHHYECKHE MPOLECCHI npaktuyeckomy | Ned mo 3amaHHOM
MUHEpaNoo0pa3oBaHusl  MPH 3aHSTHIO. Teme. BrimonHeHue
arJoMepanyy B MpOU3BOJICTBE 0,5 0,2 3 Uzyuenue M 3alUTa TIK-2
YyryHa ® CTald W B y4eOHOit 1 1ab0PaTOPHBIX
OTHE-yMOPHOH (yTepOBKe Hay4YHOH pabor
JIUTEPaTyphl Ne 6. Vernslit onpoc
(cobecenoBanue)
Hamucanue
4.3 OcCHOBHbBIE METO/IbI Uzyuenue .
KPHCTATIOMHHEPATIOTMIECKIX eOHOH 1 flomantreii padoTht
p P 0,1 3 ya N Ned mo 3amaHHOM TIK-2
u neTporpaduuecKux Hay4YHOU N
. TeMe. Y CTHBIN onpoc
UCCIIeI0BaHUM JIUTEPATYPBI.
(cobecenoBanue)
Uroro no pazaeny 0,7 0,2 9
HWroro 3a cemectp 2 2 |63,7 3auéT
Wroro no aucuuninze 2 2 |63,7 3a4er TIK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanuzanMu  MPEAYCMOTPEHHBIX BHAOB Yy4eOHOW paboOTBI B  KadecTBe
00pa3oBaTeNbHbIX TEXHOJOTUHN B MpenoAaBaHuu AUCUUIUINHBI «Teopust kpuctammorpadum»
UCIIOJIb3YIOTCSl TPAJULMOHHbIE, UHTEPAKTUBHBIEC, TEXHOJIOTHSI C UCIIOJIb30BAHUEM JIEMEHTOB
OHJIalH - KYypCOB, IMPEACTABIECHHBIX HAa HAlUMOHAIBLHOM o00pa3zoBaTenbHON mMIIaThopMe
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takke Ha mIaTdhopMe MPOCBETUTEILCKOTO MPOSKTAa
«JIexkToprym» - www.lektorium.tv.

JIekiuu mpoXOoIAT B TpaauIMOHHON (opme. Ha JeKIMu-KOHCYIbTAluU, U3JIaraeTcs
HOBBIH  MaTepuall, COMPOBOXKIAIOUIMNCA BOMPOCAMU-OTBETAMHU IO TEME  JICKIIHH.
Hcnonp3yeTcss TEXHOJOTMS - JIEKUUA-BU3yald3alMs, TJ€ H3JIOKEHUE Marepuaia
COIPOBOXKAAETCA Mpe3eHTalel (JeMOHCTpaleld yueOHbIX MaTepHalioB, MPEACTaBICHHBIX B
pa3MYHBIX 3HAKOBBIX CHUCTEMaxX, B T.4. WIIIOCTPATUBHBIX, TpaQHUUECKUx, ayauo- Hu
BUJICOMATEPHUAJIOB.

JIaGopaTopHbie 1 TPaKTHYECKUE PAOOTHI BBITOIHSIIOTCS CTYACHTAMH 110 BAPHAHTAM.

CaMocrosiTenbHass paboTa 3aKio4aeTcss B MPOpabOTKe OTAEIbHBIX BOMPOCOB IPHU
M3Y4YEHUH NUCUUIUIMHBI U TIPU TTOITOTOBKE K C/Ia4e 3a4ueTa.

1. Tpanuuuonnsie 0Opa3zoBaTeNbHbIE TEXHOJIOTUHA OPUEHTUPYIOTCS HA OPTaHU3AIMIO
00pa30BaTeNbHOTO IpOLIECCa, MPEANONAraloulyl0 NPSIMYI0 TPaHCISILUIO 3HaHUM  OT
MpernoaaBaTens K CTyACHTY (IPEeUMYIIECTBEHHO Ha OCHOBE O0BSICHUTENbHO-UIUTFOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas IesITeIbHOCTh CTYICHTA HOCUT B TAKHUX YCIOBHSX, KaK IPABHUIIO,
PENpPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nudopmannonnas Jekmuss — TOCIEAOBaTeNbHOE W3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHON JIOTHKE, OCYLIECTBIISIEMOE MPEUMYIIECTBEHHO BEpOaJbHBIMU CPEICTBAMU
(MOHOJIOT MperoaaBaTes).

Cemunap — Oecega mpemojaBareisi W CTYACHTOB, OOCYXKJIEHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUI MO KaXJOMY BOIIPOCY IJIaHA 3aHATHSA C €IUHBIM JJS BCEX
MepeyHEM PEKOMEHTyeMOM 0053aTeIbHON U TOMOTHUTENLHOM JIUTEPaTyPHI.

[IpakTrueckoe 3aHsATHE, TTOCBAIIEHHOE OCBOEHNIO KOHKPETHBIX YMEHHI 1 HABBIKOB TI0
MPEAJI0KEHHOMY aJITOPUTMY.

2. TexHonoruu MpoOJIEMHOTO 00YICHUS — OpraHU3aIis 00pa30BaTEILHOTO MPOIIecca,
KOTOpasi MpeArnoaraeT MoCTaHOBKY MPOOJIIEMHBIX BOIPOCOB, CO3/IaHNE YIEOHBIX TPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AEATEIbHOCTHU CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIB30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUESHHUS:

[IpoGnemHas nexkuusi — WU3JIOKEHUE Marepuana, IPeANnoiararnee MOCTaHOBKY
MpOOJIEMHBIX M JMCKYCCHOHHBIX BOIPOCOB, OCBEIICHHE DPA3JIMYHBIX HAYYHBIX IOAXOJOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJENSIMU MHTEPIPETA[UN U3Y4aeMOro
Marepuana.

Jlexumst «BaBoem» (OMHApHAs JIEKIMs) — U3JIOKEHHE Marepuaia B ¢opme
JTUAIIOTUYECKOTO OOIIeHUsS JBYX TWIperojaBareneil (Hampumep, pPEeKOHCTPYKLHUS TUaliora
npeJIcTaBUTeNIeN pa3IuYHbIX HAYYHBIX [IKOJI, «YYEHOTO)» U «IIPAKTUKa» U T.I1.).

[IpakTuueckoe 3aHsiTHE B (opMe MpaKTUKyMa — OpraHu3anus y4eOHOU paboThI,
HarpaBJeHHAs Ha pEeNIeHHE KOMIUIEKCHOW y4eOHO-TI03HABATEIBHON 3a7auu, TpeOyromen ot
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TaK U TPAKTUYECKHUX HABBIKOB.

[IpakTnueckoe 3aHATHE HA OCHOBE Keic-MeToga — OOydeHHEe B KOHTEKCTE
MOJICTIUPYEMON CUTYalIHH, BOCITPOM3BOISIICH peanbHbIe YCIJIOBHS Hay4HOH,
MIPOU3BOACTBEHHOM, 00II1eCTBEHHOMI NEeITEIbHOCTH. Obyuaromuecs JIOJKHBI

NPOaHAJIM3UPOBATh CUTYalMIO, Pa3o0paThCsi B CYTH NpoOIeM, HPEIJIOKUTh BO3MOXKHBIE
pemieHuss M BbIOpaTh Jiyuniee W3 HuX. Kelicbl 6a3upyroTcs Ha peasbHOM (aKTHYECKOM
MaTepHale Wi ke NPUOINKEHBI K peaIbHOW CUTYaIUH.

3. UrpoBble TEXHOJIOTUH — OpraHu3alys 00pa3oBaTeIbHOIo Mpolecca, OCHOBaHHAs Ha



PEKOHCTPYKIIMM MOJIETIEH TOBEICHUS B paMKax IIPEJIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuyebHasg urpa — (opma BOCCO3JaHMsS NPEAMETHOIO M COLMAIBHOIO COJEp KAHUSA
Oyaymeit mpoecCHOHANBHONU JESTETbHOCTH CIEHUAINCTA, MOJEIUPOBAHUS TaKUX CHUCTEM
OTHOLICHHUH, KOTOPBIE XapaKTEPHBI JIJIs1 TOU AEATENBHOCTH KaK LIEJIOTO.

JlenoBasi UTpa — MOJICIIMPOBAHKE PA3TUYHBIX CUTYaIlUi, CBA3aHHBIX C BHIPAOOTKOH U
IPUHATHEM COBMECTHBIX PELICHUH, 00CYKAEHUEM BOIIPOCOB B PEKUME «MO3TOBOI0O IUITYPMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBHS B KOJIJICKTHBE H T.I1.

PoneBast mrpa — mMuTanuMs WO PEKOHCTPYKLUS MOJENEH POJEBOrO IOBEACHUSA B
[IPEJJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTUU IPOEKTHOr0 00yUeHMsI — OpraHu3anus o0pa3zoBaTeIbHOIO Ipolecca B
COOTBETCTBUH C QJTOPUTMOM IOATAIMHOTO PEUICHUs MPOOIEMHOM 3aaull WM BBITOJIHEHHS
yueOHoro 3agaHus. [IpoekT mpexmosaraeT COBMECTHYH — Yy4e€OHO-TIO3HaBaTENIbHYIO
JeSITeIbHOCTD TPYIIIBI CTYIEHTOB, HAIIPABJICHHYIO HA BBHIPAOOTKY KOHLICIIINH, YCTAHOBIICHUE
nenedl M 3anad, (GOpMyJIUPOBKY OXKHIAEMbIX PpE3yJbTaToOB, OINpPEICICHUE NPUHIUIIOB U
METOJIMK PEIICHUs [TOCTAaBJIEHHBIX 3aj]ay, IUIAHUPOBAHUE X0Ja pabOThI, IOUCK JAOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, IOATANHYIO peaU3aliIio IIaHa paboThl, IPE3EHTALUIO PE3YJIbTATOB
paboThI, X OCMBICIIEHUE U PE(IKCHTIO.

OCHOBHBIE TUIIBI IPOEKTOB!

HccnenoBaTenbCKUil MPOEKT — CTPYKTypa NpuOimxeHa K (opMaTy HaydHOTO
UCCIIEIOBaHMsl (JI0Ka3aTeNbCTBO AKTYaJIbHOCTU TEMBI, ONpeAeSeHHEe HaydHOM mHpoOieMmsl,
npeaMera U o0bEKTa HCCIIENOBaHMs, LeJied W 3aJad, METO/0B, UCTOYHUKOB, BBIIBM)KEHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUiIO, HE UMEET JAETAJIbHO NMPOPAOOTaHHOU CTPYKTYPHI;
y4eOHO-TI03HaBaTeIbHasl JESATEIbHOCTh CTYAEHTOB OCYILECTBIISCTCS B paMKaX pPamMOYHOIO
3a/laHusl, MOJYUHSACH JIOTUKE M MHTEpecaM YYacTHUKOB IIPOEKTA, >KaHPY KOHEYHOI'O
pesyibTara (razera, GUIbM, IPA3IHUK, U3JaHUE, SKCKYPCHUS U T.I1.).

NupopmannonHbli MpoeKT — ydeOHO-IO3HABaTeNbHAsl JAESITEIbHOCTh C  SIPKO
BBIDQ)KEHHOW HBPUCTHYECKOW HANpaBIEHHOCThIO (MOMCK, OTOOp M CHUCTEMaTH3alMs
nH(pOpMaIUU 0 KAKOM-TO 00BEKTEe, 03HAKOMJIEHHE YIaCTHUKOB IIPOEKTa ¢ 3TOM HH(pOpMaLuen,
ee aHaJIM3 U 00001IeHHE [T TIPe3eHTaluu 0oJiee IMHUPOKOI ayIUTOpUn).

5. IHTepakTUBHbBIE TEXHOJIOTUHU — OpraHu3alns o0pa3oBaTeaIbHOro Mpolecca, KoTopas
IpeaIoyiaracT akTUBHOE U HEJIMHEMHOE B3aMMOJECHCTBHE BCEX YYAaCTHUKOB, JOCTHIKEHHE HA
3TOH OCHOBE JIMYHOCTHO 3HAUYMMOTrO JUIsi HUX OOpa3oBarenbHOro pesyiaprata. Hapsmy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSIMH  TakKOro poja IPHUHLUI  HMHTEPAKTUBHOCTHU
MpOCJIEKUBAaeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH.
WHTEepakTUBHOCTh ~ TOApPa3yMeBaeT  CyOBEKT-CyOBEKTHbIE  OTHOIIEHMs B XOJe
0o0pa3oBaTeNbHOTO Ipolecca W, Kak CcleAcTBHe, (opMHpOBaHHE CaMOpa3BUBAIOLIEIHCS
UH(POPMALIMOHHO-PECYPCHON CPEIbI.

@®opMbl yUeOHBIX 3aHATUHN C UCTIOJIb30BAHUEM CIHEIIMATU3UPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHOM CBSI3U» — JIEKLIUA—TIPOBOKaLMs (M3JI0)KEHUE MaTepralla ¢ 3apaHee
3aIIaHUPOBAHHBIMH omnoKkaMn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIHUATPECCKOHPEPEHITHSI.

CemuHap-TUCKyCCUSl — KOJUIEKTUBHOE 00CYX/I€HUE KaKOro-JInbo CIIOPHOro BOMpOcCa,
npoOsieMbl, BBISBIIEHHE MHEHUH B Tpymmne (MEXrpyImnoBOM Auajor, AMCKYCCHUS Kak
CIIOp-/IUAJIor).

6. HMHopManmmoHHO-KOMMYHHKAIIMOHHBIE  00pa30BaTelbHBIE  TEXHOJIOTHH  —
OpraHu3anus 00pa3oBaTEeNBHOIO nporecca, OCHOBaHHas Ha IPUMEHEHNN
CHELMATU3UPOBAHHBIX IPOrPAMMHBIX CPEJl U TEXHUYECKHUX CPEICTB PAOOTHI C HH(POpMaLUEH.

@®opmbl YUeOHBIX 3aHATUI C UCIIOJIb30BaHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH:



Jlexuus-Buzyanus3anuss — U3J0KEHUE COJEP)KAHUS  CONPOBOXKAAETCA  Ipe3eHTaluen
(IemMoHCTpaIyel y4eOHbIX MaTepUaoB, IPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUIIOCTPATUBHBIX, IPaQUUECKHX, ayH0- U BUIEOMATEPHATIOB).

[IpakTuyeckoe 3aHsATHE B (OpMe MpE3eHTAMM — TPEACTABICHUE pE3yJIbTAaTOB
IPOEKTHON WJIM MCCIIE0BATENIBCKOM 1EATEIbHOCTH C UCIOIb30BAHNUEM CIIELUAIN3UPOBAHHBIX
IIPOIPaMMHBIX CpeJ.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[IpencraBneno B npuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA POBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeToaMUYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIIMHBI
(Mmomyuis)



a) OcHoBHas TUTEpaTypa:

1. T'anbriepun, A. M. I'eonorus : ydeOnuk / A. M. Tampnepun, B. C. 3aiineB. —
Mocksa : ['opnas kuwura, [0. r.]. — Yacte IV : Unxenepnas reomorust — 2011, — 559 ¢. —
ISBN 978-5-98672-158-3. — Tekct : anekrponHbiid // JlaHb : 3JI€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: hitps://e.lanbook.com/book/1497 (mara ob6pamenus: 06.04.2020). —
Pexxum noctyna: mist aBTopus. nojb3oBareneil. O0mas reosiorusi: YueOHuK /it By30B. B 2 1./
ITox pen. A.K.Cokomnosckoro.- M., 2011 r.: T.1,T.2.

2. [TouBoBeneHME U MHXKEHEpHAs reosiorus : ydeoHoe mocooue / M. C. 3axapos, H. I
Kopger, T. H. Hukonaesa, B. K. YuaeB. — 2-e u3zn., crep. — Cankr-Iletepoypr : Jlans, 2017.
— 256 c. — ISBN 978-5-8114-2007-0. — Tekcr : onekrponHsiii // Jlanb
3JIeKTpoHHO-0nOIMmoreynas cucrema. — URL: https://e.lanbook.com/book/107911

0) lonotHuTeILHASI JTUTEpPaTypa:

1. bparuna, B.W. Kpucraniorpadus, MuHepanorus u obOoraimieHHe MOJIE3HBIX
UCKONae-MbIX: ydeOHoe mocobue, MHUHHCTEPCTBO 00pa3oBaHHMS W Hayku Poccuiickoit
Oene-paunu, Cu-obupckuit  denepanpHblii  yHUBepcuteT, Kpachospck: Cubupckuit

denepanbablii  yHuUBepcuter, 2012, 152 c¢. [DaekrponHwni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363881
2. Epmoinos, B.A. OcHoBsl reonorun: Yueonuk / B.A. Epmosnos, JI.H. Jlapuues,

B.B. Mocetikun / Ilog pen. B.A. EpmonoBa - 2-¢ m3m., crep. - M.: HM3martenbcTBo
MOCKOBCKO-TO TOCY-IapCTBEHHOTO0 ropHoro yHuBepcutera, 2008. -598 c. [DnaexTpoHHBIH
pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-|
arichev-In-moseykin-vv.pdf

4. JlpsixoB, b.H. I'eone3us : yueOnuk / b.H. [psikoB. — 2-e¢ u3x., ucnp. — CaHKT-
[Te-tepOypr : Jlanp, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — TekcT : 31€KTPOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/reader/book/111205 . — Pexum gnoctyma: nans  aBTOpHS.
II0JIB30BAaTENEH.

5. EpunoBa, M.U. T'eone3us : yueOHoe mocobue / W.M. EpunoBa. — Mocksa :
MU-CUC, 2017. — 55 ¢. — TekcT : anexTpoHHbIN // JlaHb : 3MEeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105279 . — Pexum moctyma: JUisi aBTOPH3.
II0JIb30BaTe-JIEH.

6. I'maporeosnorust U uHXeHepHas reojorus : yuyeOHuk / A.M. I'amsnepun, B.C.
3aii-1ieB, B.M. Moceiikun, C.A. ITyneBckuii. — Mocksa : MUCHUC, 2019. — 424 ¢. — ISBN
978-5-907061-48-4. — Tekcr : 21neKTpOoHHBIH // JIaHb : 3IEKTPOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/129005 . — Pexum pgoctyma: aisi aBTOPH3.
M0JIb30BaTE-JIEN.

7. Toneiackas, ®.A. I'eomorus : metonuueckue ykazanus / ®.A. ['onpiHCKasA. —
Mocksa : MUCHUC, 2019. — 22 c¢. — Tekct : snexTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmo-reunas cucre-ma. — URL: https://e.lanbook.com/book/129009 . — Pexwum mocryma:
JUTSL aB-TOPU3. TTOJIb30Ba-TENCH.
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B) MeTonuyeckue ykazaHus:
[IpencraBieHbl B IPUIIOKEHUH 3

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue N
0o Ne moroBopa Cpox 1eicTBUS INLICH3UN

MS Windows 7
Professional(mms  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB0OOaHO pacrpocTpansemoe [10 OCCCPOUHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpouHo
Professional
FAR Manager cB00OoaHO pacnpoctpansiemoe 110 6eccpouHo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanue xypca CchlIKa
HaIII/IOHaJII)HaH I/IHq)OpMaIII/IOHHO-aHaJII/ITI/I‘-IeCKaH URL:
cucreMa  —  POCCHHCKMIH — MHIEKC — HayuHOrO https://elibrary.ru/project_risc.asp
nuruposanns (PUHII)

HNnpopmannonnas cuctema - EnuHoe okHO A0cTyma K
nHGOPMaIMOHHBIM PECypcam

URL: http://window.edu.ru/

®denepanpHOE roCyI1apCTBEHHOE OI0KETHOE
yUpexKIACHUE «DenepanbHbIN UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTU

URL: http://www1.fips.ru/
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9 MaTepuajibHO-TeXHHYeCKOe ofecneyeHne TUCHUILINHBI (MOTYJIs1)
MaTepHaano-TeXHqucxoe O6€CH€‘-I€HI/I€ JUCHUITIIMHBI BKJIIFOYACT:

Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA!
MynbsTUMeIUHbBIE CPENICTBA XPAHEHUS, IEPEIaYH U NpeACTaBIeHU HH(OpMaLun

JlaGopaTopusi MUHEpaJIOTHH.
Y4eOHbIe KOJUIEKIIMA MHHEPAIOB U TOPHBIX MIOPOJ] HA CTEHaX.
Komnekniuu MuHEpasaoB, TOPHBIX TOPOJ, IOJIE3HBIX HCKOMAaeMblX, ¢uiopel U (ayHbl B
reosiorndeckoM myzee MI'TY. PaGoune KoyuteKum Mo ienel KpucTauioB.
[IIxana TBepaOCTH MoOOCa B siuyKax.
I'eonmornyeckuii komIiac.
VY4eOHbIC Te0JIOTHIECKUE KapThI.

JlaGopartopus nerporpadumu:
Y4eOHbIe KOJIJIEKIIUU TOPHBIX MOPOJ HA CTEHAAX.
Komekiuu ropHbIX TOpO, MOJIE3HBIX UCKOIIAeMbIX, (PIIOPHI M PayHbI B T€0JIOTHYECKOM MY3€ee
MI'TY. lllkana TBepmpoctu Mooca B sIITAYKaXx.
['eonoruueckuii komnac. Y4yeOHbl€ F€0JI0THYECKHE KAPTHI.

Y4eOHble ayauTOpUU [JIs TPOBENEHUS MPAKTUYECKUX 3aHSITUN, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJIS W IPOMEXKYTOUYHOH aTTECTaIuu:
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
IEKTPOHHYIO WH()OPMAIMOHHO-00pPa30BaTEILHYIO CPEAY YHHBEPCUTETA

AyIuTOpUU AJISi CAMOCTOATEIHHOM PabOThI: KOMITbIOTEPHBIE KIIACCHI; YUTAIbHBIC 3aJIbI
OMOTMOTEKH:

ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B HTEpHET U ¢ JTOCTYIIOM B
IICKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCHUTETA

[Tomemenne nanst XpaHeHHs] U MPO(UIAKTUYECKOTO OOCTY)KMBaHUS y4eOHOTO
000pyIOBaHUA:

Cremnaxu Jansi  XpaHeHHs] Y4eOHO-HAIrNIAJHBIX TOCOOM W y4yeOHO-METOIUYeCKOn
JIOKYMEHTAIUH.



[Tpunoxenue 1

6 YueOHO-MeTOAMUYECKOE 0OOecTIeYeHHEe CAMOCTOSITEIbHOM PadoThI 00yYaloIIUXCsl

[TpumepHas CTpyKTypa U coAepKaHUEe Pa3aesioB AUCIHUILITUHBI

Kon

TEMBI

Tema
JOUCIHUITIINHBI

Conepxanue

1 cemecmp

P1

OcHnoebl Kpucmannozpaguu.

T1.1

BBognas. OcHOBEI
Kpuctayorpadun. 3aKoH
MTOCTOSIHCTBA YTJIOB

MuHepanorusi 1 MeTajulyprus 3apoauINCh
MPaKTUYECKH OJJHOBPEMEHHO Ha 3ape pa3BUTHUS
yesoBeuecTBa. [Ipeamer u 3agaun
KpucTaIiorpaduu, KPUCTAIUIOXUMHH U
MUHEpAJIOruu. 3HaU€HHUE 3TUX HAYK JJIs
MCCJICIOBAHMS MUHEPAJIOB, Py, TOPHBIX TTOPOJI,
arJioMepaToB, IUIAKOB U MeTaiioB. O01as
XapakTepucTuka kpuctaywioB. Kpartkas ucropus
pa3BUTHA OOIIEH U TEXHUYECKOM
KpUCTAIIOrpaduu 1 MUHEPAJIOTHH.

ArperatHble cocTosiHUS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHUE MUHEPAJIOB U
MeTasuioB. OO0IMe CBOMCTBA KPUCTAIIIOB:
OJTHOPOJTHOCTb, TUCKPETHOCTh, AaHU30TPOITHOCTD,
CUMMETPUYHOCTh, CHOCOOHOCTH K
camoorpaHeHuio. PacpoctpaHeHHOCTh
MUHEPAIbHBIX KPUCTAJUIOB B IIPUPOJIE, TEXHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTaJIOB

DneMEHTBl CAMMETPUU: LEHTP, INIOCKOCTH U OCH
(TOBOpPOTHBIE M UHBEPCUOHHBIE) CHMMETPUH.
B3anMozeicTBre 21eMEHTOB CUMMETPHUH. Busl
CUMMETPHUHU, CHHIOHUH, KATETOPUH U UX
KITacCU(pUKaIUS.

T1.3

[TpocTeie hopMbI KPUCTAIIIOB

Kpucrann, ero rpanu, pedpa u Bepunabl. CBs3b
BHEIIHEH (pOpPMBI U BHYTPEHHETO CTPOEHUS
KkpuctamuioB. Popma KpUCTAIIIIOB. 3aKOH
IIOCTOSIHCTBA JIBYI'PaHHBIX yriioB. [IpocTsie
KOMOMHaIMOHHBIE (POPMBI TpaHei, pedep u
BepLIMH. BHemHue popMbl 1 aHaTOMHUS
kpuctaiioB. CkeneTrHble GOpMbI KPUCTALIOB.
Kpucrannuueckne 1BOMHUKHY.

T1.4

Kpucrannorpadpuueckue
CHUMBOJIBI

[IpaBuna BeIOOpa KpucTaiorpadguaeckux ocen u
€IMHUYHON I'paHU. 3aKOH PallMOHAIBHOCTH

OTHOIIEHUI napaMeTpoB (3akoH ["aron). Haekcs
¥ CUMBOJIBI IpaHeil, pedep, BEPIIMH U UX MPOCTHIX

dopm.

P2

OcHoevl Kpucmaijioxumuu




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

T2.1

[InmoTHelIe aTOMHBIE
YIIaKOBKHU U THIIbI
KPUCTAJUTMYECKUX PELIETOK.
[Tomumopduszm u
nzomophusm. Tursl
XUMHYECKOHN CBSI3U B
KpHUCTaJlIax

ATOMHBIE U MOHHBIE paauychl. [InoTHelmme
YIAKOBKH aTOMOB B KPUCTAJNIOXUMHYECKUX
crpykrypax. [IpocrpanctBennas
KPUCTAJUIMYECKas pelIeTKa U €€ 3JIEMEHTBI: Y3JIbl,
PAIBL, ITIOCKUE CETKU U 3JIEMEHTapHbIC TYEHKH.
PerukynsipHas IOTHOCTh IIJIOCKUX CETOK U
rpaHel Kpucrasia. YTJIOBbIE U JUHEWHBIE
napameTpbl KpUCTAUIMYECKUX peleToK. THrbl
KPUCTAJUIMYECKUX peleTok bpasa.
TpaHCIIALMOHHAS] CUMMETPHS KPUCTAINTNYECKUX
cTpyKTYp. lIpocTpancTBEHHBIE IPYIIIIBI
cummerpun E.C. @enopona. [Tomumopduzm.
[Momutunusm. M3omopdusm. N3oaumopdusm.
Turbel XUMHYECKUX CBSI3€U B KpUCTAJLIAX.
Koopannanyonssle uncia. Kpucrammuaeckue
PacTBOPBI 3aMEILIECHHS], BHEAPEHUS U BBIYUTAHUA.
MopdoTponusi. ATOMHBIE pa3pyLICHUS CTPYKTYPBI
kpuctaios. Knaccudukanus nedexron
CTpYKTYypHhl. Toueunsie nedekTol. Jucnokanuu
KpaeBble U BUHTOBBIE. [IIOTHOCTH AMCIIOKALINA,
MeTo/bl X HaOmoaeHus. CTpyKTypsl pacraja
M30MOP(HBIX KPHCTALTNYECKUX PACTBOPOB.

P.3.

OcHoevl MUHepaiocuu

T.3.1

Bpognas mexmus.
Munepanorus

ITonsiTre 0 MuUHEpANIe M MUHEpasIoruu. Poib
MHUHepaJla Ha CiIy)k0e HUBUIM3aluU. MuHepansl 1
MUHEpAIbHOE CHIPHE B YEPHON METAJLUIYPIHUH.
OO11as, reHeTHYecKas, peruoHajabHas,
KOCMHYECKasi, TEXHUUYECKAs] U TEXHOJIOTUYECKast
MUHEpAJIOTHUs.

T.3.2.

Kpucramnoxumuueckas
KJaccu(puKalus MUHEPAJIOB

Kpucrannoxummudeckast kiaccuukamus
MUHEPAJIIOB, €€ IPUHLIUIIBL. XapaKTEPUCTUKA
MUHEPAJIBHBIX TUIIOB, IOJTUIIOB; KJIACCOB,
MIOJIKJIACCOB; TPYIII, OATPYIIIT; BUJIOB,
Pa3sHOBUHOCTEH; MHANBUIOB U CYOUHANBU/IOB.

ITonsTue o pyAax U ropHBIX TOpoOJax.

[TpombinieHHast kitaccuduKalys MUHEPaJIOB.
Knaccugukaius MUHEpaIbHOTO ChIPbs B YEPHOM
METAJLITypIrUH:

-)KeJe30pyIHOe: ChIpoe (MapTEHOBCKHE,
JIOMEHHbIE, arJIOMEPaIMOHHBIC PY/IbI),

oOoraieHHoe (MTPOMIPOAYKT, KOHIIEHTpPAT),

CHHTE3MPOBAaHHOE (aryioMepar, OKaThIIIIH,
dbeppocIass),

-Jierupytomiee: (pyapl Mapraaiia, Xpoma, KooaibTa,




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

BoJIb(pama u ap.),

-durocyronue: (KaabIuT (M3BECTHSK), U3BECTD,
JIOJIOMUT, KBapil, (GJIr0OpHUT u 1Ip.),

-OrHEYMOpPHBIE: (MarHe3uT (MepUKIIas), T0JIOMHUT,
HIITUHEb, XPOMHT, OOKCUT (KOPYH.T), KAOJIUHUT
(MymHT), KBapil (TPUAMMHUT, KPUCTOOAIHT) H JIp.),

-IIJTAKO00PAa3yIoNe MUHEPATHI (OJTMBUHBI
(dbopcreput, hasnuTt, KATBIMOOJIUBHH ), METUITUTHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (IUOMICH,
refeHoeprurT) u ap.),

-MHHEPAJIBI - HOCUTEIU BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa,
[IUHKA U JIp. (CyIb(HIBI: TUPUT, APCCHOITUPHT,
MUPPOTHH, chaepuT u 1Ip.; pocdaTsl: amaTur,
CHIIMKOKAPHATHT U JIp.)

HapareHeTquCKa;I acconuanusa MUHCPAJIOB.

T3.3.

OnTuyeckye 1 MEXaHUYECKUe
CBOICTBa MUHEPAJIOB

OnTuyeckue CBOMCTBA:

Tlokazamenu npenomnenus B ONTUIECKU
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AQHU30TPOIHBIX (KPUCTAIUIBI CpesIHEH (O JTHOOCHBIE)
Y HU3LIEH (IBYXOCHbIE) KaTeropuil) MUHEpaJIax.
JBynpenominenue. [lneoxponsm MuHepaos.
OnTuyeckre METO/IbI OpeieIeHUS
IJJAKOOOpa3yoLMX MUHEPAJIOB B TPOXOSAIIEM
CBeTe - nerporpadus.

I]gem B KpUCTAJUINYECKOM arperare v MopoIkKe
(uBet uepthl). [IpUUKHBI OKPACKH MUHEPAJIOB.
JlroMuHecneHus MUHEpaJIoB. BuzyanbHbie
METO/Ibl OIPE/ICIIEHNS] MUHEPAJIOB.

bneck - ompasicamenvnas cnocoonocms
MHUHEpaIOB. 3aBUCUMOCTh OJIECKa OT
KPUCTAJIOXUMUYECKHX (METAUTMUECKUM,
MOJTYMETaJUTMUECKUH, alIMa3HbIHN, CTCKIISTHHBIN) 1
KPUCTAIIOMOP(OJIOTHIECKHX (3€pPKATbHBIH,
MaTOBBIH, )KUPHBIH, IIETKOBUCTHIN U JIp.)
ocobeHHOCTel. ONTHYECKHE METOIbI OTPe/IeIICHUS
METAJJIOB U PYJAHBIX MUHEPAJIOB B OTPAKEHHOM
1[BETE - MUHEparpadus.

MexaHHU4YecKrue CBOMCTBA MUHCPAJIOB:

Cnatinocms, omoenbHOCHb U U310M B KPUCTAIIIAX
MUHEPAJIOB. 3aBUCUMOCTb CIIATHOCTHU OT
KPUCTANIOXUMHUECKUX 0COOEHHOCTEH
MuHepanoB. CIalHOCTh - IPUMEP aHU30TPOIIUHU




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

MUHEPATBHBIX KprcTauioB. Knaccuduxamms
cnaifHocTu 1o (hOpMe U CTETIEHU COBEPUICHCTBA.
Mertoabl onpeieneHusl.

Teepoocmo munepanog. MeTo il onpeieNieHus
TBEPJAOCTH: METOBI Iaparnanus (3TaJoHHas
necsTubOanbHas 1Kana TBepaoctu Mooca) u
BJIABJIMBAHUS aJIMa3HOM nupamMuibl Bukepca
(mukpotBepaomepsl [IMT). PetukynspHas u
BEKTOpHAJIbHAS aHU30TPOITHSI TBEPAOCTH.
XpYIKOCTh, YIPYrocTh, THOKOCTh U 371aCTUYHOCTh
MUHEPAJIOB.

[Ipoune cBoiicTBa MUHEPATIOB:

IInomnocme. uddepeHnmaryisi MUHEPAIOB TI0
IJIOTHOCTHU B MIPOLIECCE KPUCTATUIU3ZAINH.
JIukBanus. PacciioeHre MuHEpaabHBIX PacIljlaBOB
B IIpHpojie (MarMa) u B METaJTypruu (Iuiak /
metasi). [ paBUTalMOHHBIE TPOIECCHI
o0oramieH1si MUHEpaJIoB.

Dnekmpomaznummusie C80UCMBA MUHEPATIOB.
MaruuTtHsie cBOMCTBa. METOABI MATHUTHOTO
oborarmieHus >KeJIe3HbIX PY/I.
Tepmonnexkrpuueckue csorictBa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTprYECKHE CBOMCTBA
(cTabunm3anus paJuoBOJIH, THAPOAKYCTHKA,
KBapIIEBbIE Yachl U Jp.).

OraeynopHoCTb (TemrepaTypa IJIaBJIeHus),
T'UIPOGMIBHOCTD, THAPO(GOOHOCTS,
pPacTBOPUMOCTH B BOJIE M KUCIIOTAX, BKYC, 3arax u

mp.

T3.4

CTpyKTYpBI ¥ TEKCTYPBI
MUHEPAJIBHBIX arperaTton B
pyJax ¥ TOPHBIX MOPOJax

W neanbHble U peanbHble KPUCTAILIBL.
Kpucramiomopdonorndeckas CTpykTypa.
[TonsiTus 06 orpanke, rabutyce u o0JIUKe
KPUCTAUTHIECKAX MUHEPAITBHBIX HHIUBU/IOB.
Knaccugukarus KpucTauioB Mo o0JIuKy
(M30METpHUYHBIE, YATUHEHHBIE U YIUIOMIEHHBIE).
OTtHOCHUTENBHBIE U A0COIIOTHBIE pa3Mephl
MUHEpaIbHBIX HHIUBUIOB. | paHynomeTpudeckas
KJaccu(uKalus MUHEPAJIbHBIX CTPYKTYD.
YnopsnoueHHoe (mapauieabHoe, ABOMHUKOBOE,
paIualibHO JYYHUCTOE U JIp.) U Oecriops0uHoe
CpacTaHWe MHUHEPAITHHBIX WHIWBH/IOB.
OHJ0TaKCHAIIbHOE, SMTUTAKCHATILHOE U
HOWKMUIIMTOBOE IPOPACTAHNE MUHEPATIBbHBIX
WH/IUBUJIOB.

TekcTypsl MUHEpaTBHBIX arperatoB. OcobObie
(hOpMBbI MUHEPAJIBHBIX TEKCTYP: APY3HI,




Kon

Tema
TOMbL TTUCIIATUTHHBI Coneprxanue
c(hepoIUThl, KOHKPEIUH, CEKPEIIUH U T. II.
OcHoBHbIE MOP(HOJIOTUYECKUE THUITBI TEKCTYP:
MaccuBHas (OAHOPO/HAs ), BKPAIJIEHO-IIATHUCTAs,
ciouctas (rmonocyaras), repopMaroHHas
(TpemieHHas1, TPOKUIKOBas, OpeKINEBas).

T.3.5 Kpucraninoobpa3zyromias [Tpoueccel kpucTaIooOpa3oBaHus B
cpena B rpouecce ra3oo0pa3HbIX (ra3, map), KUAKuX (pacrias,
MUHEPaTI000pa30BaHusl. pacTBOp) U TBEPABbIX (KPUCTAIUIHYECKAS,
Kunernueckue Tumsl amopduas) cpenax. [lonsarue o crabuIbHOM,
KpUCTAJUTH3ALUU PaBHOBECHOM, METACTAOMIIBHOM U JTaOUIIEHOM

COCTOSIHUM KPHUCTAJUIOB U KpHUCTau1000pa3yoen
cpensl. KuHeTnyeckue npoMbBIIUIEHHBIE TUITBI
KpUCTAILTU3AUU

T.3.6 3apokeHNE KPUCTAIIOB B IIpoueccsl 3apokaAEeHUsL, pOCTa U pa3pyLLICHUS
re0JIOTHYECKHUX U KPHUCTAIIJIOB B ra3000pa3HbIX (ra3, map), KUIAKUX
METaJUIyprHYECKUX (pacmuiaB, pacTBOp) U TBEPBIX (KPUCTAININYECKUX,
mporeccax aMmop(HBIX) cpenax.

['oMoreHHbIC U TETEPOTCHHBIE MPOIIECCHI
3apoKIeHHs KpucTamioB. KpucramnoxuMuyeckue
THUIIBI 32POJIBIIIEBBIX [IEHTPOB KPUCTAILTU3 AT
[P FETEPOreHHOM 3apoxkaeHuu. DakTopsl,
BIIUSIONINE HA CAMOIIPOU3BOJILHOE 3aPOXKICHUE
KPHUCTAIIJIOB U crielupuieckre 0COOEHHOCTH
[EHTPOB KPUCTAILIA3AIUHU TIPU T€TEPOTEHHOM
3apOKICHUH KPUCTAILIIOB.

T.3.7 OCHOBHBIE TEOPUU POCTA OCHOBHBIE TEOPUU POCTA KPUCTAIIIOB:
KPHUCTAJJIOB B IIPOIIECCE TepMoaMHaMu4eckas, 1uddy3noHHas,
re0JIOTMYECKOro 1 abcopOLrOHHAas, MOJEKYISIPHO-KUHETHYECKasl,
TEXHUYECKOTO nuciokannorHHas. OcoOOCHHOCTH UX peaTn3aluy B
MHUHEpaI000pa3oBaHus MPUPOIHBIX U TEXHUYECKHUX ycI0BHIX. CIOCOOBI

YIPaBJICHUS KHHETHUKON KPUCTAILTU3AIIMHN 1
KauyeCTBOM 00pa3yIOUINXCs METAIIIOB U
MUHEpAJOB.

P4 T'eonozuueckue npoyeccol

T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eonornyeckoe cTpoeHrne 3€MHOTO IIapa.

mporiecchl 00pa3oBaHM
MECTOPOKIACHHM MOJIE3HBIX
HCKOMIAEMBIX

OHoozenHbvle npoyeccvl MUHepanroobpa308aHus:

- MarmaTuueckue (MHTpy3uBHbIE U 3(()y3UBHBIE),
KpaTKas XapaKTepuCTHKa MarMaTHYECKUX OO/ U
MECTOPOKIACHHM MOJIE3HBIX UCKOMAEMBIX, B TOM
quCIIe KeJIe30pYIHBIX B BYJIKAHUYECKHX TPyOKax
B3phIBa B Bocrounoii Cubupu;

- IErMAaTUTOBLIC, KpaTKaA XapaKTCPHUCTHUKA
IIOJIC3HBIX UCKOIIAEMBIX,

- KOHTAaKTOBO-METaCOMAaTHUECKHE (CKapHOBBIE)




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

JKeIe30pyaHbIe MecTOpokieHus Anrae-CassHCKOU
ropHOM 00JacTH;

- TUAPOTEPMATIbHBIE MECTOPOK/ICHHUS IBETHBIX U
JETUPYIOLIUX PYI.

DK302ennbvle npoyeccsl.

- (huzHUecKoe, XUMHUECKOE U OMOJIOTHYECKOE
BBIBETPUBaHUE (3KEJIE3HBIC MUISAIBI OYpPBhIX
JKEJIE3HSKOB M MAPTUTOBBIX PYIl B 30HE OKHCIICHHUS
CyJIb(PUIHBIX MECTOPOKICHHM );

- 0CaJI0YHBIC: PACCHIITHBIC (THTAHOMArHETUTOBBIC
POCCHINTA Ha MOPCKOM IIIeIb()e, KBapIeBbIe TIECKU
U 1p.), XeMOT'€HHBIC (MOPCKHE
JKEJIe30-MapraHIeBbIe KOHKPEIIUHU, H3BECTHSIKH,
OTHEYIIOPHBIE TJIMHBI U JIp.), ONOXUMHUYECKUE
(OostoTHBIE KENe3HbIe PY/Ibl, TOPMOSHUKYU U IP.).

Memamopgoeenuvie npoyeccol:

PernonanbHbBIi, KOHTAKTOBBIA M TUHAMUYECKHN
Meramopdusm. Ctaauu metamopdusma.
MeTtaMop@oreHHbIe MECTOPOKACHUS HKEJIE3UCTHIX
KBapLMTOB, KAMEHHBIX yIJIed, KBaplIMTa,
OTHEYIOPHBIX aHJIATy3UTOBBIX M KHAHUTOBBIX
CJIQHLIEB U Jp.

T.4.2

TexHu4eckue npouecchl
MHUHEpaIo00pa3oBaHMs MIPU
arjioMepanuu B
IIPOU3BOJCTBE YyI'yHa U
CTaJIM U B OTHEYIIOPHOU

byTepoBke

HpoOGnenue u o0oraiieHue mojae3HbIX
uckonaembix. [ToHSATHE O KOHIIEHTpATe U OTXO/AaX
(xBOCTax) oOOoTramieHus.

Arnomepanusi 1 OKOMKOBaHUE. MUHEpaIoTHst
JKEJIe30PYIHBIX arJIoMepaTOB M OKaTHIIIEH.

Musnepanoobpa3zoBaHue B JOMEHHBIX IPOLIECCAX.
MuHepanorusi JOMEHHBIX [IUTAKOB, TapHUCAXKa Ha
(byTepoBKe 1 MUHEPAIBbHBIX OTI0XKEHUH
(uMHKHTA) B TPYyOOIIPOBOIAX.

MunepanoobpazoBaHue PU CTAICTIIABUIBHBIX
npoueccax. ACCUMWISAINS U3BECTH. MUHepaaorus
CTaJICIJIaBIJILHBIX IIVIAKOB.

Musnepanoobpa3zoBaHue B OTHEYTIOPHBIX U3IENIUAX
B MeTaJTypruu. MuHepaaorusi KBapIUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
HIMUHENb-(POPCTEPUTOBBIX, CMOJIO-A0JIOMUTOBBIX,
MYJUIMTOBBIX U IIPOYHUX OTHEYIOPOB.

MunepanoobpazoBaHue B MPOU3BOACTBE U
UCTIOIb30BaHUH (pirocoB. MuHepamorus
MUHEpaIbHBIX (DITFOCOB.




Kon

Tema
Conepxanue
TeMBbI YCIIUTIIINHEI p

MuHepanorusi MeTLTypru4ecKuX [IUIaMOB U
TBLTH.
DKojornyeckasi MUHEpaJIOTUs B PEIICHUN
po0JeM KOMIUIEKCHOW MaJlo- Wi O€30TX0AHOM
nepepadoTKU MUHEPAILHOTO ChIPbSL.

T.4.3 OcHOBHBIE METO/IbI Kpucrannomopdonornueckuii u

KPUCTANIO-MUHEPAIIOTHYECK | TOHUOMETPUUECKUN aHAJIH3.
UX U MeTporpapuuecKux

HCCIIeIOBAHHIL ['panynomeTpuueckuii aHaaus.

Xumuueckui (TOJTHBIHN, JIOKATbHBIH,
CIIEKTPabHbIN, PEHTI€HOCTIEKTPAJIbHBIM,
SHEPTOAUCIIEPCHOHHBIN ) aHAIH3.

JuddepeHunanbHO-TEPMHUUECKUNA aHAIN3.

PentrenoBckmii anann3. KojgnmyecTBeHHBIN 1
KaueCTBCHHBIN ()a30BbIC aHATN3bI.
KonndecTBeHHBIM M Ka4eCTBEHHBI XMMHUYSCKHE
PEHTIE€HOCIIEKTPaIbHbIEC aHAN3bI. JIOKaIbHBIN
PEHTTeHOCTIEKTPAJIbHBIA aHAIN3.

[TeTporpaduyeckuii anamu3 TOPHBIX MOPOJI,
METaJUTypTHUeCKHUX MIJIaKOB U OTHEYIOPOB.
MUKpOCKONIUYECKOE UCCIIE0BAHNE MUHEPATIOB B
IIPOXOJSAIIEM CBETE.

Muneparpaduueckuii aHau3 pya, araioMeparos,
METaJUIOB U CIIJIaBOB. MUKpPOCKOIIHYECKOE
UCCIIE0BAHNE MUHEPAIIOB B OTPAKEHHOM CBETE.

3J'I€KTpOHHI>I€ MHUKPOCKOIMNUYCCKUC UCCIICOAOBAHUA
(MCTOI[OM PCIIUK, CKAHUPOBAHUA U
HpOCBe‘{I/IBaHI/I}I).

doTtorpaduueckre METOIbl HAyYHBIX
WCCJIeIOBaHMM (MaKpo- U
MuKpodoTorpadupoBaHue).

Kommeroreprast rpaduueckas u cTaTucTudeckas
00paboTKa JaHHBIX MUHEPATOTHIECKUX U
KpI/ICTaJ'IJ'IOXI/IMI/IIIeCKI/Ix HCCHGHOB&HHﬁ.

Hpumepua}l memamuka camocmosmesibHou paﬁombt

CamocrosTenbHas padoTa 3aKII0YaeTcsl B U3y4YEHHH PEKOMEHIYEMOH JIUTEpaTyphl MO
TE€MaTHUKE NPAKTUYECKUX 3aHSATUI U B BBINOJIHEHUH JOMAIIHUX padoT M0 TUCLUILIMHE.

IIpumepnolii nepeuens mem oomautHux pabom:

1. Ilepeuens Tem gomarHeit padotsl Nel: «Teopust kpuctamiorpapum»:



e licTopus pa3BUTHS MUHEPAJIOTUN U METAJUTYPTUU

e [Ipeamer u 3amaun Kpuctauiorpaduu, KpUCTANIOXUMHHM U MUHEPAJIOTHH. 3HAYCHHE
3TUX HAayK AJIs MCCIEAOBAHUS MHUHEPAJIOB, PyHA, TOPHBIX IOPOJ, arJIoMEPaToB, LUIAKOB U
METAJIJIOB.

¢ Kparkas uicropusi pa3BUTHs OOIIEH U TEXHUYECKON KPUCTAIUIOTpapuu 1 MUHEPAJIOTHH.

e ArperatHble COCTOSIHUS BeulecTBa. KpucCTall M KPUCTAIIIMYECKOE COCTOSIHHUE
MUHEPAJIOB U METAJIJIOB.

e O0mMe CcBOMCTBA KPUCTAJIOB: OAHOPOAHOCTb, JUCKPETHOCTb, AHU30TPOIHOCT,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOIPaHEHHIO. PacrpocTpaHEHHOCTh MHHEpPaIbHbBIX
KPHUCTAJJIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuenn Tem nomarineit paboTbl No2: «OCHOBBI KPUCTATUIOXUMUI.

e [IpocTpaHcTBEHHAs KpUCTAILIMYECKasi PELIETKA U €€ 3JIEMEHTHI: Y3JIbl, Psi/ibl, IUIOCKUE
CETKH U DJIEMEHTapHBIC TYCUKHU.

eTunsl  KpUCTAIMYECKUX  pemerok  bpass.  TpaHcmsuvoHHas — cuMMeTpus
KPUCTAIIMYECKUX CTPYKTYP.

o [Tomumopdusm. [Tommtunmuzm. Mzomopdusm. M3onumopdusm.

eTunbsl XMMHYECKMX CBA3€i B  Kpuctaax. KoopauHalMOHHBIE — 4HCIIA.
Kpucrannnueckue pacTBOpbI 3aMELEHUs, BHEAPEHUS U BbIYMTaHUS. MopdoTponus.

e ATOMHBIE pa3pylmIeHHs CTPYKTypel KpuctamioB. Krnaccudukanus naedexToB
cTpyKTyphl. Toueunsie nedekTol. JAucIoKkanum KpaeBble 1 BHHTOBBIE.

e [IoTHOCTH AMCIOKALM, MeTOABI MX HaOmoaeHus. CTpYKTYyphl pacnazia n30MOp(HBIX
KPUCTAJITIMYECKUX PACTBOPOB.

3. Ilepeuens Tem gomarineit padboThl Ne3: «OCHOBBI MUHEPAJIOTHUI

e [lonsTHE 0O MUHEpase U MUHEepaJIoruu. Poinb MuHepaia Ha ciayx0e UBHIN3ALUH

e MuHepaisl 1 MUHEPAJIBHOE CHIPHE B UEPHON METAJITYPTUU

e O011as, reHeTuYecKas, peruoHalIbHasl, KOCMUYECKas, TEXHUYECKasl U TEXHOJIOTMYeCcKast
MUHEPAJIOTUSI.

e MuHepanbHOE ChIPBE IS YEPHOU METAITYPTUHN: KEJIE30PYIHOE: ChIPOE
(MapTeHOBCKHE, JOMEHHBIE, arJOMEPallMOHHBIE PY/IbI).

e CUHTE3UpOBAaHHOE (arJoMepaT, OKaThIIIH, (DeppOCILIaBbl) MUHEPAIBHOE ChIPhE IS
YEPHOU METaJUTYypPIHH.

¢ Pynpl Maprasua, xpoma, kooanbTa, BoJabppama U Ap. pyJsl, Kak JIETHpyrollee
MUHEPAIBHOE ChIPHE AJI1 YEPHOU METaJLTypIrHH.

e MuHepanbHO-ChIpbeBasi 6a3a Mo (IIOCYIONIUM U OTHEYIIOPHBIM  MHHEpalaM,
INPUMEHSIEMBIM B UEPHON METAJITypIruu: (KaJblIUT (MU3BECTHSIK), U3BECTb, JJOJIOMUT, KBApII,
(GII0OPUT U Jp. ;MarHe3uT (MepuKia3), J0JIOMUT, IITHHEIb, XPOMUT, OOKCUT (KOPYHJ),
KAOJIMHUT (MYJUIUT), KBapll (TPUIUMUT, KPUCTOOAINT) U 1Ip.)),

e OCHOBHBIE CBEJICHHS O (PU3UKO-XMMHUYECKHX CBOMCTBAX IIIAKOOOPA3yIOLINX
MUHEPAJIOB (OJIMBUHBI ((PopcTepuT, PasiuT, KANBIIMOOIUBUH ), METMIUTHI (T€JICHUT,
OKEPMAaHUT), MUPOKCEHBI (IMOTCI, TeAEHOEPTUT) U JIp.).

e OU3NKO-XNMHUYECKUE CBOWCTBA MUHEPAJIOB - HOCUTEJEH BPEIHBIX TEXHOJIOTUYECKMX
npumeceit: cepol, pochopa, HuHKA U Ap. (CyIb(UIbL: MTHUPUT, APCEHOMUPUT, TUPPOTHH,
cdanepurt u 1p.; pocdarTel: anaTUT, CUIMKOKAPHATUT U Ap.) VX BIUsSHHE HA KaueCTBO
METAJTyprUYECKOM MPOTyKIUH.

4. Ilepeuens Tem gomariaeit paboTel Ned: «[ eonoruueckue mporecchbh
OCHOBHBIE 2HJIOTEHHBIC MTPOIIECCHI MUHEPATO00Pa30BaAHHUS
DK30TeHHbIe MPOLIECCHl MUHEPAIO00pa30BaHUs

TexHuuyeckue nporeccbl MUHEpanooOpa3oBaHUs MpHU arjioMepauu
MunepanoobpazoBaHue B JTOMEHHBIX MPOIIECccax

MuHepaJiorusi JOMEHHBIX IITAKOB, TApHUCAXXa Ha (pyTepoBKe U MUHEPATbHBIX
OTJIOXKEHUH B TPYOOIIpOBOIaX



ITepedyenb npakTH4ecKux padot
1. OnpeneneHne CMMMETPUN HA MOJENAX UAEATbHBIX KPUCTAIIIOB.
2. OmnpeneneHue BHEIIHUX TPAHHBIX, peOEPHBIX M BEPIIMHHBIX (OPM B KpUCTAILIAX.
YcTaHOBKa KPHUCTAIOB U OINpPENEeNeHUE KPUCTAUIOrpapUuecKuX CHUMBOJIOB T'PAaHHBIX,

peOCPHBIX M BEPIIMHHBIX (PopM.

3. W3yyenue cucreMaTnyecKor KOJJIEKIIMY MUHEPaIoB. POpMBI IPUPOIHBIX BBIACICHUN
MUHEPAJIOB.

4, JnarHocTuueckre CBOMCTBA MUHEPAJIOB.

5. N3yuenue, onucanue (GU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

CpacTaHus, ONpeIeIeHUe MUHEPAJIOB, CIIOCOOOB MX MCIIOJIb30BAHMS B YUEPHOW METAJUTYPIHH U
HapOJIHOM XO34HCTBE .



[Tpunoxenue 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

CTpyKTYypHBIH 37IEMEHT
KOMITETCHIIUHT

[Inanupyemsble pe3yabTaTbl O0yUEHUS

OneHouHbIE CpPECTBA

IIK-2 - ¢cioco0HOCTHIO BHIOMPATH METO/AbI HCCJIeI0BAHUS, JIAHHPOBATH H MPOBOJAUTH HE00X0IMMbIe IKCIIEPUMEHTbI, HHTEPNPETHPOBATH
pe3yJbTaThl U 1eJaTh BHIBO/IbI

3HaTe

OCHOBHBIC ONPECICHHS U TOHATHS IPEIMETOB
KpucTaJiorpadus, MUHEpaJIorus u
nerporpadus; cneuuuKy U IPUHIHIIBI
HAy4HOTI'O 3HaHUS, TJIaBHbIE 3TaIlbl Pa3BUTHUS
HayK,

- QJIEMEHTHI U TapaMeTPpbl IPOCTPAHCTBEHHON
pEILETKY;

- OCHOBHBIC CBOMCTBA KPpUCTATIIMICCKOI'O
BCIICCTBA, Knaccn(bnxaumo KpHUCTAJIJIOB U
MPpOCTBIC q)OpMBI MHOT'OT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpucTajiorpaduu;

- YCTAaHOBKY ¥ CUMBOJIMKY KPHUCTAJLIOB;

- CTPYKTYpPY KPUCTAILIIOB;

- TNarHOCTHYECKUE PU3HAKH MUHEPAJIOB;

- KJTaccu(pUKAIIIMIO0 MUHEPAJIOB, OOIIYIO
XapaKTEPUCTUKY KJIACCOB, OCHOBHBIE
HaIpaBJICHUA ITPAKTHUYCCKOI'0 MCITI0JIb30BaHU A

IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy

[TonsTHE O KpHCTasIe U KPUCTAJUIMYECKUX BEILIECTBAX.

OcHOBHBIE CBOWCTBA KPUCTAJIIIOB.

CumMeTpus KpUCTaIOB, BU/Ibl CAMMETPHUH, CHHIOHUU, KATETOPUH.

IIpocTpaHcTBEHHAss KpUCTAJLIMYECKAsl pEIIETKA, €€ JJIEMEHTBl U

napaMeTpsbl.

5. IloHsTHE O MPOCTHIX M KOMOMHALMOHHBIX (OpMax, MPUHLHUIBI UX
Ha3BaHMUsI.

6. YcranoBka kpucramios. [IpaBuia BeiOopa oceil 1 eAMHUYHOM IpaHH.
WHnekcsl 1 CUMBOJIBI TpaHeH U IPOCTBIX POpM.

7. 3aKOH palMOHAIBLHOCTH OTHOILEHHUH MapaMeTpoB - 3aKoH ["aron

8. IlpaBuia ycTaHOBKM KyOUYECKHX M T€TParoHaJbHBIX KPUCTAJIIOB.

9. IlpaBuia ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPHCTAILIOB.

10.ITpaBuna ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTErOPHH.

11.3ak0H MOCTOSTHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 33J]aUl KPUCTAIOXUMHUHU. THUIBI TUIOTHEHIINX [IAPOBBIX
YIaKOBOK.

13.0cHOBHBIE THUIIBI KPUCTALIMYECKUX PEIIETOK U THUIBl PEIIETOK
BPABD.

14. Tunpl KpUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.

15.Tumpl KpUCTAIITUYECKUX CTPYKTYP METAJIUTMUECKUX KPUCTAILIOB.

16.Tunbl KpUCTANIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYISAPHBIX

el N =




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1neHOYHBIEC CPEACTBA

MHHEPAJIOB;

- OCHOBHBIC OHAOI'CHHBIC U DK30I'CHHbIC
IPOLIECCH MUHEPaI000pa30BaHusI.

KpPHUCTAJIOB.

17 13omopdusm, tumsl u3omMoppu3Ma IO CTENEHH COBEPIICHCTBA W
XapakTepy 3aMeIIeHusl.

18.ITonmuMopdhr3M U OTUTUITH3M.

19.Ilonatue o MuHepane, pydae u 1opone. [IpombinuieHHas
Kjaccudukanms.

20.Kpucramioxummudeckas KIacCH(PUKAIUsI MUHEPAJIOB.

21.0ntuueckue (LBET, IBET YepThl, OJIECK, MPO3pPauHOCTb) CBOMCTBA
MHUHEepaa.

22 .MexaHnuveckue  (TBEpIOCTb, CIIAWHOCTb, HW3JIOM)  CBOWCTBa
MHHEPAJIOB.

23.Mopdonorust munepanoB. [IoHsITHE O CTPYKTYpe U TEKCTYype.

24.Tlonsastue 00 orpaHke, rabutyce W OOJMKE MHUHEPAJIOB.
Knaccudukanus MunepanoB 1o o0JIMKY U CTEIEHH UIUoMOp(u3Ma.

25.Knaccudukanust CTpykTyp 1O OTHOCHUTEIBHOMY U a0OCOIOTHOMY
pa3Mepy MUHEpaIbHBIX HHIUBU/IOB.

26.0co0bie  (OpMBI MHHEPATBHBIX arperatoB Jpy3bl, CQEpOIHUTEHI,
HaTeuHble (POPMBL.

27.1lonpoOHass xapakTepuCTHKa rematuta W KopyHzaa. CBeneHus o
MarHeTuTe.

28.ITonpoOHast XapakTepUCTHKA MarHeTuTa W Xxpomuta. CBeneHHS O
IIMTUHETN U BIOCTHTE.

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAJBIIUT, OJIOMHUT,
MarHe3uT, CHACPUT, MaJlaxuT, a3ypuT. MX pomb B UepHOH
METaJUTYPTHH.

30.Xapakrepuctuka Cyib(UIOB: XaIbKOMUPHUT, MUPPOTHH, TaJICHUT,
chaneput, MonMOAEHUT, apceHonuputr. HMXx porb B YepHOH
METaJLTypPTrHH.

31.XapakTepucTka MHHEpAJIOB W3 Kjacca cynb(aroB: GapuT, THIIC,
AQHTHUJIPHT.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1neHOYHBIEC CPEACTBA

32.XapakTepuCcTUKa CHJIMKATHBIX MHHEPAIIOB W3 TPYIIBl MOJEBBIX
IIMATOB.

33.XapakTepucTUKa MHHEPAJOB M3 TPYINIbl OJMBUHOB: ((hasuiuT,
(dhopcTeput, MOHTHYEILITUT).

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

35.XapakTepucTika MHUHEPAJIOB Tpynmbl aM(puOO0JIOB: (aKTHHOIHUT H
poroBasi 0OMaHKa).

36.00mue mpencraBieHUs 00  OHIOTEHHBIX, OK30TEHHBIX U
MeTaMOp(OreHHBIX MpoIleccax MUHEPaI000pa30BaHusl.

37.Marmaruueckue mpomecchl  (3(dy3uBHBIE W  MHTPY3UBHEIE).
Krnaccudukanus marMaTudeckux MOpoJI: KUCHbIe (TPaHUT), CpEAHHE
(cueHuT, TUOPHT), OCHOBHBIE (rabOpo, 0a3aybT), YIBTPOOCHOBHBIE
(myHUT, KUMOEPIIUT), LIENOYHbIe (He()ETMHOBBII CUEHHUT).

38.IlermatuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKAPHOBBIE) W
THJIpOTepMalIbHbIE HPOLIECCHI. Mecrtopoxaenus MIOJIEBBIX
MCKOTIAEMBIX, CBS3aHHBIE C STUMH MPOIECCAMHU.

39.0K30reHHbBIe TPOLIECCHl: BBIBETPHUBAHME U  0OCAJKOOOpa30BaHUE
(pusnueckoe, XuMH4Yeckoe M OHMOXUMHUYECKOE). MecTopoKIeHUs
HOJIE3HBIX UCKOMAEMBIX.

40.MeTtamoppuYeCcKre TPOIECCHl: KOHTAKTOBBIM W PErHOHAIBHBII
MeTaMop(pu3M. MecTOpOXKIeHUS MOJIE3HBIX NCKOMAeMBbIX.

41.TexHu4yeckue MpoIecchl MUHEPAI0O00pa30BaHUsI.

42 Ilonsitne 06 arjgomeparnuu. IIporeccsl OUCCOIMIIMKM MHUHEPAIOB U
METaCOMAaTUYECKOT0 3aMEeIIEeHNUS.

43.I1pouecchl KPUCTAILTU3AUH [TPH arJIOMEpaLnu.

44 XapakTepucTHKa TJAaBHBIX U XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.0OCcHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1neHOYHBIEC CPEACTBA

KOMIICTEHIIAH
47 KuHEeTn4eCcKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TCOPHH POCTA KPUCTAILIIOB.
50.Kpucraorpaduss ¥ MUHEPAIOTHsS METAUTYPrHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHnb NPAKTHYECKHX PpadoT
000CHOBBIBATH MOJIOKEHHUS IPEAMETHOM oOnactu | Onpese/ieHrue CAMMETPUH HA MOJIETISX MEATbHBIX KPUCTAILIOB
3HaHMsA, TUaTHOCTUPOBATh 3P(PEKTUBHOCTE Omnpezenenre BHENIHMX TPAHHBIX, PEOEPHBIX M BEPIIMHHBIX (HOPM B
METOJIOB MCCIIENOBAHUS; TIPUMEHSATh HOBBIE KpHUCTAILIAXx. VcraHoBka KPHCTAILIOB u onpejieseHre
3HaHUSA B HAYYHO-TIPAKTUYECKON JEATENBHOCTH. | KPUCTALIOrPAa(QUUECKMX CHMBOJIOB TPAHHBIX, PEOEPHBIX U BEPUIMHHBIX
dbopm
- OTPEACIATD SJTEMCHTBI CHMMCTPUN U IPOCTBIC | J3yyenre  CHCTEMATMYECKOM — KOJUIEKIMH — MUHEPAIOB.  DOpMEI
(OpMBI MHOTOTPAHHUKOB ¥ UX KOMOMHAIHH, MPHPOJTHBIX BHLICCHHI MITHEPATIOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MHHEPAJIOB
KpHUCTAILIBL, N3yuenue, onucaHue (pU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTATIOB: 0COOEHHOCTEH CpACTAHHs, ONPEJCICHHE MHHEPAIOB, SnocoGOB HX
VICTIOJb30BaHUs B YEPHON METALTYPIHU U HAPOJIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOJMKAMH OLEHKH U Peumurs 3a1auy:

WHCTPYMEHTAMU IPOBEJICHUS UCCIIEIOBAHNN;
HAaBbIKAMH JMATHOCTUKH KPUCTAJIJIOB,
MUHEpPAJIOB.

«['eonornueckre NpoUECcChI»
OCHOBHBIE DHJIOTE€HHBIE MPOIIECCHI MUHEPATI000Pa30BaHUS

DK30reHHBIE POIECCH MUHEPAI000pa30BaHHs

TexHudeckue IMpONCCChI MI/IHepaJIOOGPaSOBaHI/I}I IIpu arjioMmepanmuun




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1neHOYHBIEC CPEACTBA

Munepanoobpa3oBaHue B JOMEHHBIX MpoIeccax

MuHepaJiorusi JOMEHHBIX IITAKOB, TapHUCAXXa Ha (pyTepoBKe U
MUHEPAIbHBIX OTJIOKEHUH B TpyOOIIpOBOAAaX




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLlCHUBAHMSA:

IIpumepHasi CTPYKTYpa M cofiepkaHue MYHKTA:
IIpouenypa oOLEHHMBAaHMA 3HAaHUM, YMEHUH, HaBBIKOB 10 jaucuuiuimHe «Teopus
KpUcTamorpadum» BKIOYAET YUET YCIEIIHOCTH 110 BUAaM OLIEHOYHBIX CPEJICTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OnenuBanue AoMaIHUX paboT no aucuuiuinee «Teopus kpucTamuiorpagumny» IpOBOIUTCS
[0 IPUHIUITY «3a4TE€HOY / «HE 3aYTECHOM.

«3auTeHO» BBICTABISIETCS B ClIy4yae, €CiIM JOMAIIHAS padoTa 0(hopMiIeHA B COOTBETCTBHUE C
TpeOOBaHUSAMHU METOAMYECKHX yKa3aHWH, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuas XOpOILIOo
CTPYKTYPUPOBaH, KOJIMYECTBO HCIIOJIIB3YEMOM JIMTEpaTypbl HE MeHee 5. B ciywae, ecin
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa olleHMBaHUS 3HAHWM, YMEHUW, HABBIKOB 1O JucHUIIHHE «OCHOBBI
MUHEPAJIOTUN» BKIIIOUAET yUYeT YCIEIIHOCTH 110 BUAAM OIICHOYHBIX CpeACTB (I1.6.).
IIpakTHueckue 3aHATHS CYATAIOTCS YCIIEIIHO BBIIIOJHEHHBIMHU B CIIy4ae IPEJOCTABICHUS B
KOHIIE 3aHATHUSI OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKH U MOJIUCH.
Tembl TomamiHuX paboOT pacnpenesstoTcs Ha IEPBOM IPAKTUUYECKOM 3aHSITHH, TOTOBBIE
paboThI MPEIOCTABISAIOTCS B COOTBETCTBYIOIINE CPOKH.
JlomycK K 3a4eTy C OLIEHKOW BBICTABIIAETCS MPHU:
- 3aYTEHHOW KOHTPOJIBHOI padoTe;
- IPEI0CTABJIEHHBIX OTYETaX IO MPAKTUYECKUM padboTaMm.

IIkana oueHMBaHUS NPAKTHYECKUX PadoOT

HpaKTI/I‘-IGCKI/Ie 3aHATHUA CHUTAIOTCA YCIICIIHO BBIMTOJIHECHHBIMU B CJIydac MPCaA0CTaBJICHUA B
KOHIIC 3aHATUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIUCH.

[TpomesxyTouHas arrectanus no aucuuminHe «Teopus kpucramiorpaduu» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aJ1aHus, BBIBISIOMINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOIUTCA B (hopMe 3aueTa.

Jlns mony4yeHus 3a4eTa 1o IMCHUIUIMHE 00yJaronuiics 0053aH MOArOTOBUTCS IO BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.ITonsiTHE O KpHCTAIJIE U KPUCTANTMYECKUX BELIECTBAX.
52.0OCHOBHBIE CBOHCTBA KPUCTALIOB.
53.CuMMeTpust KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54.IlpocTpaHcTBEHHAs] KPUCTAJUIMYECKAs PELIETKA, €€ AJIEMEHThI U ITapaMeTphl.
55.IToHsITHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpucramio. [IpaBuia BeIOOpa oceil U €AMHUYHON TrpaHu. IHIEKCH U CHMBOJIBI

rpaHeil U MpOCTHIX GOPM.
57.3aK0H palMOHATLHOCTH OTHOIIICHUH TapaMeTpoB - 3akoH ["aton
58.11paBuia yCTaHOBKM KyOMYECKHUX U TETPAroHaJbHBIX KPHUCTAIIOB.
59.11paBuia yCTaHOBKU TPUTOHAIBHBIX U T'€KCArOHAJIBHBIX KPUCTAIUIOB.
60.IIpaBuia yCTaHOBKM KPHCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]]a4l KPUCTAIIOXUMHHU. THUITBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPUCTAIIMUECKUX PELIETOK U TUTIBI petieTok BPABD.

64.Tumnbl KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIOB.

65.Tunbl KPUCTAITMYECKUX CTPYKTYP METAJUIMYECKUX KPHCTAILIIOB.

66.Tumnb! KpUCTAUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILJIOB.

67.M30Mopdu3M, TUIEI H30MOP(H3MA IO CTETIEHN COBEPIICHCTBA M XapaKTepy 3aMELICHHUS.

68.ITosmmophH3M U TOTUTUITH3M.

69.IlonsTre 0 MuHepae, pyae u nopoze. [Ipomsliennas knaccudukanus.

70.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

71.0ntrueckue (IBET, BET Y€PTHI, OJIECK, MPO3PAYHOCTH) CBOMCTBA MUHEpAIA.

72.Mexanudeckue (TBEpAOCTb, CIAHHOCTh, M3JI0M) CBOMCTBA MUHEPAJIOB.

73.Mopdomnorust MuHepainoB. [IoHATHE O CTPYKTYpe U TEKCTYype.

74.ITonsTre 00 orpaHke, rabuTyce U oomKe MuHepainoB. Kinaccudukarus MUHEPaIoB 1O O0JIUKY
U CTETeHU uanoMopdusma.

75.Knaccudukanusi CTpyKTyp MO OTHOCHUTEIHHOMY U aOCOJIIOTHOMY pa3sMepy MHUHEPaIbHBIX
WH/INBUJIOB.

76.0Oco6bie (hopMbI MHHEPAIBHBIX arperaToB JApy3bl, cHepoauThl, HATEUHbIE (HOPMBI.

77 IlogpoOHast xapakTepucTHKa reMatuTa U kopyHnjaa. CBeJieH!s] O MarHeTuTe.

78.IloapoOHas xapakTepuCTUKa MarHeTuTa U XpoMuTa. CBEICHUS O IIMUHEIN U BIOCTUTE.

79.XapakTeprcTuka KapOOHATHBIX MUHEPAIOB: KAJIBITUT, I0JIOMUT, MarHe3UT, CHJIEPUT, MAJIAXHUT,
azypurt. VX ponb B 4epHON METaJLTypruu.

80.XapakrepucTtuka Cyab(UIOB: XAIbKONUPHUT, MUPPOTHH, TAJCHHUT, CHAICPUT, MOIUOICHHT,
apceHonuput. VX posb B uepHON METaTypruu.

81.XapakTeprcTiKka MHHEPAJIOB U3 KJlacca Cyab(paToB: OapuT, TUIIC, AaHTUAPUT.

82.XapakTepuCcTHKa CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIBI MTOJIEBHIX IINATOB.

83.XapakreprcTika MUHEPAJIOB U3 TPYIIIEI OJIMBUHOB: ((asuiuT, GopcTepuT, MOHTUIEIUINT).

84.XapakTepucTUKa CHWIMKATHBIX MHUHEpAJOB M3 TPYIIbl MHPOKCEHOB: (JIMOINCUA, aBIHT,
reIcHOepruT).

85.XapakreprcTuka MUHEPAIOB IrpyMIbl aM(puO0I0B: (AKTUHOIUT U POroBasi 0OMaHKa).

86.00mue npencraBieHus 00 SHIOTCHHBIX, K30TCHHBIX W METaMOpP(OTEHHBIX IpOIeccax
MHUHEpaIo00pa30BaHuUs.

87 .MarmaTtudeckue nporecchl (3¢ y3uBHBIC U UHTPY3UBHEIC). Kitaccupukanus MarMmaTHuecKux
nopoj: Kuciele (TpaHHT), cpeAHue (CHUEHHUT, AMOPHUT), OCHOBHBIE (rabOpo, 06a3aibT),
YIBTPOOCHOBHBIE (YHUT, KUMOEPIIUT), IIeJIOUHbIE (HEPEINHOBBIM CUEHUT).

88.IlermaTtuTOBBIE, KOHTAKTOBO-METacOMaTH4YecKHe (CKapHOBbIE) M  TUAPOTEpMaibHbIE
nporiecchl. MecTOPOXKICHHUS TIOIEBBIX UCKOMIAEMBIX, CB3aHHBIE C STUMH MIPOIIECCAMH.

89.0K30reHHbIEe TPOIIECCHl: BHIBETPUBAHUE U 0CaaK000pa3zoBaHue ((PU3MUECKOE, XUMUUYECKOE U
OnoxuMuveckoe). MecTOpOKIACHHUS TIOIE3HBIX UCKOTIAEMbIX.

90.Metamopduyeckre  MpoLEecChl:  KOHTAKTOBBIH M PErHMOHANBHBIA  MeTamopdusm.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.ITonsitue 00 armomeparuu. [Iporecchl AMCCONMMIMU MHUHEPAIOB W METACOMATHYECKOTO
3aMelIeHusl.

93.11portecchl KPUCTAIUTH3ANNH TIPU arJIOMEpaIlHH.

94.XapakTeprcTUKa IJIaBHBIX U XapaKTEPHBIX arjJOMEpallMOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAIOB.

96.0cHOBHBIE CBEICHUS O KPUCTAITU3AIMH BEIECTBA.

97.KuHeTH4eckre THITbI KPUCTATU3AIUH.

98.3aposxaeHne KpUCTaIOB.

99.0cHOBHBIE TEOPUHU POCTA KPUCTAJLIOB.

100.Kpucramnorpadpust 1 MUHEPAJIOTUSI METAITYPTHYECKHUX IITAKOB U [IUIAMOB.



[Tpunoxxenue 3
MeTtoauyeckue peKOMeH/ 1Al 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYECKUX padoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBaHHYIO MIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJISTHYIO KUCIIOTY.

2. Onpenenuts 0eck MuHepasa. [IpoBepuTh ceOst 0 STATTOHHOW KOJUICKITHH.

3. OHpeHeJIPlTb OBET MUHEPAJIa, UCIIOJIb3Yys YTOUYHCHH TUIIA ((SI6JIO‘{HO'3€JICHBII>'I)),
((COHOMGHHO-H(CHTLIﬁ)), «KENTO-3€JCHBIN» U T.II.

4. IlpoBecTH YepTy U pacTepeThb ee A ModyueHus: 601ee TOHKOTO MOPOIIIKa.
5. OnpenesuTh cIAHOCTHL MUHEPAJIA, JIJIS 3TOTO:

e BrpIsiCHHTB, COCTOUT 7K 00pasel] U3 OJHOTO 3€pHA, U3 MHOTUX MEJKHUX 3€PeH WM UMEeT
CKPBITOKPUCTALIMYECKOE CTpOeHHEe. B mocinemHeM ciydae coaifHOCTh HaOJIIOAATh
HEBO3MOXKHO.

e HaknoHuTth 00paser K CBeTy U HaiTH MOBEPXHOCTH, 3€PKAJIBHO OoTpaxarouue cBer. Eciu
OHHU UAYT MapajuleIbHBIMU CTYIIEHbKAMHU — 3TO, BO3MOXKHO, CIIAIfHOCTb (@ MHOT/Ia — TPaHu
KPHUCTAJIJIIOB).

e VYCTaHOBHTH, 10 KAKUM HAIPaBJICHUSIM UJET CHAHOCTD, a [0 KAKUM - U3JIOM.

e  OnpenenuTs yroj MeXAy MIIOCKOCTSIMHM CHAHOCTH B Tpajlycax.

6. OnpegeauTsL TBEpAOCTh MHHeEPAJIA.

OmnpenensaTs TBEPIOCTh MUHEpAJIA CIEAYET Ha CBEKEM U3JIOME, Ha TPaHsIX KpUCTaJlIa, HO HE Ha
BBIBETPUJION MOBEPXHOCTU U HE HA U3JIOME arperaTos.

7. He mytathb 4epTy u napanuny. Yepra ocraercs Ha paphopoBoii 1acTuHKe, a apanuHa — Ha
crekie!

8. OnpeneuTh MArHUTHBIE CBOMCTBA TEMHOOKPAIIEHBIX MUHEPAJIOB, UCIOJIb3Ysl KOMITac
WJIM MAaTHUTHYIO CTPEJIKY.

9. lIpaBuJiLHO Ha3BaTh ONpe/e/iAeMblil 00pa3el MOKHO JIUIIH TIOCIIEe TOTO, KaK BBISBJICHBI BCe
ero pusuveckue cBoMcTBa U MOP(POJIOTHIO.



