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JIucr akryanuzannn padouei nporpaMmel
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Paboyas nporpaMma nepecMoTpeHa, obcyxieHa u onobpena A4 peanusauun B 2021 - 2022
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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensto JUCHUTUTUHBI «OCHOBBI MUHEpAJIOTUN»  SIBIIAETCA U3y4yeHue
KPUCTAITIOMOP(OJIOTUH, KPUCTANIOXUMHUHU, KPUCTAUIOGU3UKKM U  KpUCTaIOreHe3uca
MHUHEPAJIOB B METALTYPTUYECKUX U €CTECTBEHHO-T€OJOTMYECKUX MPOIECcCcaX.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Juctunauaa OCHOBBI MUHEPAJIIOTHMH BXOJUT B BApUATUBHYIO YacTh Y4eOHOTO ILTaHA
00pa30BaTeIbHOI IPOrPaMMBI.

JInst  w3ydeHHWsT AWCHMIUIMHBI  HEOOXOAWMMBI  3HaHUSA  (YMCHMS, BJIQJCHHSA),
c(OpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

XuMus

dusnueckas XUMH

dusnka

Marematuka

3Hanus (yMEHHMS, BJIQJICHUS ), TIOJIYYCHHBIC TTPH U3yUYCHUH JAaHHOMN JUCIMILUIMHBI OYIyT
HEOOXOIUMBI JIJISl U3YYICHHSI UCIIUILTNH/TIPAKTHK:

[Ipoun3BoacTBEHHAS — TPEAIUIIIIOMHAS MPAKTHKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynbrare ocBoeHMs AUCUMIUIMHBI (MOAyisi) «OCHOBBI MHMHEPATIOTHM»
oOyyarolmuiicst JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBII [Tnanupyemsble pe3ysnbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIMU

[1K-2 cnocoGHOCTBIO BBIOMPATh METOIbI UCCIIEIOBAHUS, TUNIAHUPOBATH U IPOBOIUTH
HE00XO0/IMMbIE SKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YbTATHI U /I€1aTh BBIBOBI

3HaTh OCHOBHBIE ONPEEIICHUS U IOHATHS IPEIMETOB KpUcTauiorpadus,
MUHepa-JIorus U nerporpadusi; cneunuKy U IPUHIHUIBI HAYYHOTO
3HAHMUS; TJIaBHbBIE 3TAIlbl Pa3BUTHS HAYK;

- DJIEMEHTHI U NTapaMeTphl IPOCTPAHCTBEHHOM PELIETKHY;

- OCHOBHBIE CBOMCTBA KPUCTAJUINYECKOTO BEIIECTBA, KIACCU(DUKALIUIO
KpPHU-CTAJIJIOB U MPOCThIe ()OPMbI MHOTOI'PaHHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIIOTpaui;

- YCTaHOBKY ¥ CUMBOJIMKY KPHCTAJUIOB;

- CTPYKTYpPY KPUCTAILJIOB;

- IMarHOCTUYECKUE IPU3HAKN MUHEPAIIOB;

- KJIJacCU(PMKALIMIO MUHEPAJIOB, OOIIYIO XapaKTEPUCTUKY KJIaCCOB,
OCHOBHBIE HaIIPaBJICHUs MPAKTUYECKOT0 MCIOJIb30BAHUS MUHEPAJIOB;
- OCHOBHBI€ 3HJIOT€HHbIE U HK30T'€HHBIE ITPOLIECCHl MUHEPATI000pa30BaHMS

YmMmeth KOPPEKTHO BBIpa)KaTh U apryMEHTUPOBAHO 00OCHOBBIBATH MOJIOKEHUS
MpeIMETHOM 00JIaCTH 3HAHMSI, TUATHOCTUPOBATh () (PEKTUBHOCTH
METOJI0B MCCIIEA0BAHNS; IPUMEHITh HOBbIE 3HAHUS B HAyYHO-
MIPAKTUYECKON IEATEITbHOCTH.

- OTIPENIENATD AIIEMEHThI CHMMETPHHU U NTPOCThIE POPMBI MHOTOTPaHHUKOB
Y UX KOMOMHAIIMH, CUMBOJIbI TpaHel U KJIacCU(PUIMPOBATh KPUCTAILIIBI,

- OMMCHIBATh CTPYKTYPbI KPUCTAIUIOB,;

- ONpeAeNATh GU3NIECKHE CBOMCTBA M MOP(OJIOTHIO MUHEPAIIOB.




Bnanets

HaBbIKaMU U MCTOAHWKAMH OLCHKH, U HHCTPYMCHTAMU ITPOBCACHU A
HCCHCHOB&HHﬁ; HaBbIKaMU JUArHOCTUKH KpHUCTAJIJIOB, 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
dopma aTTecTaIiy - 3a4€T

AynuropHas _—
<
KOHTAaKTHast =t
0 6 = dopma TEKyIEero
=
Paznen/ rema 2 o 2 B KOHTPOIA Kon
.| (Baxan. gacax = .
> ( A. Jacax) & ©fcamocrosTenpHOl | ycmeBaeMOCTH U
JUCLUTUTAHBI < £ . | xomnereHuMH
2 5 paboTbl IIPOMEKYTOYHOH
nal. |npakT. [ S &
Tlex. Z'Q aTTeCcTaluu
3aH. | 3aH. [Q &
1. OcHoBBI KpucTaILIOTpadun
Peructpanus na Hanucanue
caiite JIOMAIIHEe#H paboTh
https://www.lekto | Nel mo 3aganHo#
rium.tv/ ma kypc |reme. YCTHBII ompoc
nekiui «OcHOBHI | (cobecenoBaHue).
1.1 . Beognast. OCHOBBI KPUCTAIDIOXUMHH Brmonmnenue MK-2
KpucTamorpadpuu. 3aKoH 0,1 3 ». M3yuenune 3aJjaHuil 10 Kypcam
MIOCTOSIHCTBA YIJIOB OCHOBHOI 1 «OCHOBBI
JIOTIOJTHUTENILHOW | KPUCTAJUIOXUMHUI.
HAay4YHOU IIpencraBnenue
JUTEPATYPHI, pe3yabTaToB B BUC
KOHCIIEKTa mporpecca Ha Kypce
JICKIIHIL. (caiiT openedu.ru).
Nzyuenue
4 OCHOBHOM U Hanucanue
JIOTIOJTHUTENILHOU | oMaliHe# paboThl
o . [TIK-2
1.2 CuMMeTpHst KPUCTAILIIOB 0,1 3 HAyYHOH Nel no 3amganHOMN
JUTEPaTyphl.  |Teme. Y CTHBIA OIpoc
Pabora ¢ (cobGecenoBanue)
SHIUKJIOTIE TUSIMU.
IloaroroBka k
A Hanucanue
MIPaKTHYECKOMY o
JoManrHeil paboTs
3aHATHIO. N
Nel mo 3aganHoi
NsyueHnue .
ocHoBrof | TEME: VYcrHblit onpoc
1.3 TIpocTteie hopMBbI . | (cobecemoBanue). [IIK-2
P (bop 0,1 0,5 | 2,7 | nonmoaHUTENEHOM ( o )
KPHCTaIJIOB . BeimosnHeHue 1
HAY4HOM
3aImMTa
JIUTEPATYPBI. .
MPaKTHIECKON
Pa6ora ¢
SHIUKIIOTIE TUSIMHU pagote!
10 OIIC 5 No 1
CIIOBapsIMH.




IToxroroBka k
Hanucanue
MIPAKTUYECKOMY o
JIOMAIIHeH paboThI
3aHATHIO. N
Wsyuenue Nel no 3aganHOH
e TeMme.. Y CTHbII
OCHOBHOH U
1.4 Kpucramiorpadguyeckue JIOTIOJTHUTEIbHON orpoc IK-2
0,1 0,5 3 N (cobecenoBanue)
CHMBOJIBI Hay4IHOH
HTEPATYDEL Brinonnenue u
PaType, 3aluTa
KOHCIIEKTa .
. MPAKTHIECKON
nexuui. Pabora c
SHIUKIIONIE TUSIMHU padots!
10 it > No 2
CJIOBapsIMH.
Wroro no paszneny 0,4 1 11,7
2. OCHOBBI KPUCTAJIOXUMHUH
Nzyuenne
OCHOBHOM 1
JIOTIOJTHUTEJIbHOU Hanucanue
Hay4YHOU JoMaliHeil paboTsl
. [TIK-2
2.1 OCHOBBI KPUCTAJLIOXUMUHU 0,1 3 JUTEPATYPHI, Ne2 no 3aganHON
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 xypcy
3.1 BBoaHas neKius. 01 U pealbHOCTH «Muodst u I1K-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
3aHATHIO paots!
3.2 Kpucranaoxumuueckas ) Ne 3. Yerusrit onpoc |TTK-2
0,5 0,1 9 Uzyuenue
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 Onrnueckue u 3aHSATHIO. Ne 4,5. VerHbiit K-2
MEXaHHYECKHE CBOWCTBA 0,1 0,5 5 Uzyuenue onpoc
MUHEPAJIOB yueOHOH U (cobecenoBanue).
Hay4HOI IUTepa- Hanwucanue
TYpBHI. JIOMAIIHeH paboTh
Ne3 no 3aganHOI
TEMe.




Brimonnenue u

3aIuTa
IoaroroBka K 1ab0PaTOPHBIX
MIPAKTUYECKOMY pabor
3.4 CTpyKTYypbI U TEKCTYPHI 3aHSTHIO. Ne 4,5. Yernbrit K-2
MHUHEpaJIbHBIX arperaToB B 0,1 0,2 5 Uzyuenwue ornpoc
pyZax ¥ FOpHBIX IOpoOJax yueOHOil u (cobecenoBanue).
HayJHOU Hamucanwne
JIUTEPATypBI. JoMarniaeit paboTs
Ne3 no 3aganHOM
TeMe.
Nzyuenne
OCHOBHOM U 10-
3.5 Kpucrannoobpasyroras MOJTHUTEIILHON Hanwucanue
cpela B mpoliecce HaY4HOH JH- pedepara o TK-2
MHUHEPaI000pa30BaHHUs. 7 TepaTyphl, 3aJJaHHOW TeMe.
Ku-HeTnueckue THIIbI KOHCIIEKTa JIeK- VYertHblit onpoc
KpHCTAIUTH3aLUU uii. Pabora ¢ (cobecenoBanue)
SHIUKIIOTICTHSIMHY,
CJIOBapSIMH
Wzyuenue Beimonnenue
OCHOBHOM 1 JIOMAIIHeH paboThI
noronHuTeNnbHOU | Ne3 mo 3amaHHOM
3.6 BapokaeHue KpUCTALIOB N N
Hay4IHOH Teme. Y CTHBIH ompoc
B I€0JIOTMYECKUX U IIK-2
7 JUTEPaTypBl, (cobecenoBanue).
METaJLTYPTUUECKHX
Ipomeceax KOHCIIEKTa Hanmcanue
P nexuuil. Pabota ¢ | nomarmnei paGoTel
SHIMKIONEAusIMH, | Ne3 mo 3amaHHOM
CIIOBapsIMH. TeMe.
Nzyuenne
OCHOBHOJ 1 Hanmcanue
3.7 OcHOBHBIE TEOPHUHU pOCTa JIOTIOJTHUTEJIbHON .
o JoManiHeil paboTbl
KPHCTAJJIOB B TpOLIECCE Hay4YHOM Ne3 110 sananmoii |TTK-2
T€0JIOTHIECKOTO H 7 JUTEPATYPEI, N .
TeMe. 0 3aJaHHOU
TEXHUIECKOTO KOHCIIEKTa N
. Teme. Y CTHBIH ompoc
MUHEpaioo0pa3oBaHMs nekuuii. Pabota ¢ (cobeceoBanme)
SHITUKIIOTICTHSIMH,
CIIOBapsIMH.
Hroro no pazaeny 0,8 08 | 40
4. I'eonoruuecKue MpoIecChl
Brinonsenue
4.1 OcHOBHBIE TE€OJIOTUIECKUE N
Nzyuenue JoManrHeil paboTbl
Mpo1eccsl 00pa3oBaHUs . . |TIK-2
N 0,1 3 | yueOHoii u Hay4- | Ned mo 3amaHHOM
MECTOPOXKAECHHH MOJIE3HBIX o o
HCKOLACMBIX HOU JIUTEpaTypsl |TeMe. Y CTHBII OIpoc
(cobecenmoBanme)
Hamucanue
OIrOTOBKAa K | JOMAIIHel paboThI
I 6
4.2 TeXxHU4eCKUE MPOLECCHI npaktuyeckomy | Ned mo 3amaHHOM
MUHEPanooOpa3oBaHus PH 3aHSTHIO. Teme. BrimonHeHue [K-2
arjoMepaly B IPOU3BOJCTBE 0,5 0,2 3 Uzyuenue U 3aluTa
YyT'yHa U CTaJIH 1 B y4eOHOit 1 1ab0PaTOPHBIX
OTHE-yMOPHOH (yTepOBKe Hay4YHOH pabor
JIUTEPaTyphl Ne 6. Vernslit onpoc
(cobecenoBanue)
Hamucanue
4.3 OCHOBHBIE METOJIBI Wzyuenue JloMaIIHei paBoTEl
KPHCTATIOMHHEPATIOTMIECKIX y4eOHOit 1 PaboOTBL 1y »
U neTporpapuIecKux 0.1 3 HAYYHOM Ne4 1o 3ananko#
porpadm i TeMe. Y CTHBIN onpoc
UCCIIeI0BaHUM JIUTEPATYPBI. (cobeceoBanmue)
Uroro no pazaeny 0,7 0,2 9
HWroro 3a cemectp 2 2 |63,7 3auéT
Wtoro no aucUUIINHE 2 2 63,7 3a4eT IIK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanuzanMu  MPEAYCMOTPEHHBIX BHAOB Yy4eOHOW paboOTBI B  KadecTBe
00pa3oBaTeNbHbIX TEXHOJOTHUH B MPENnoJaBaHWU TUCHUILUIMHBI «OCHOBBI MHHEPATOTHI
UCIIOJIb3YIOTCSl TPAJULMOHHbIE, UHTEPAKTUBHBIE, TEXHOJIOTHSI C UCIIOJIb30BAHUEM JIEMEHTOB
OHJIalH - KYypCOB, IMPEACTABIECHHBIX HAa HAlUMOHAIBLHOM o00pa3zoBaTenbHON mMIIaThopMe
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takke Ha mIaTdopMe MPOCBETUTEIBLCKOTO MPOSKTA
«JIexkToprym» - www.lektorium.tv.

JIekiuu mpoXOoIAT B TpaauIMOHHON (opme. Ha JeKIMu-KOHCYIbTAluU, U3JIaraeTcs
HOBBIH  MaTepuall, COMPOBOXKIAIOUIMNCA BOMPOCAMU-OTBETAMHU IO TEME  JICKIIHH.
Hcnonp3yeTcss TEXHOJOTMS - JIEKUMA-BU3yald3alMs, TJ€ H3JIOKEHUE Marepuaa
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 3aKiIo4aeTcss 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
NepeyHEM PEKOMEHTyeMOM 0053aTeIbHON U TOMOTHUTENFHOM 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 AESATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIB30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUESHHUS:

[IpoGnemHas nexkuusi — WU3JIOKEHUE Marepuana, IPeANnoiararnee MOCTaHOBKY
MpOOJIEeMHBIX M JMCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE DPA3JIUYHBIX HAYYHBIX TMOAXOJOB,
AaBTOPCKHE KOMMEHTApHH, CBSI3aHHbIE C PA3JIMYHBIMU MOJENSIMU MHTEPIPETAL[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 3aHsTHE B (opMe MpPAKTUKyMa — 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 NpPOOIeM, NPEIJIOKUTh 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 mpodecCHOHANBPHONU JEATETbHOCTH CIEHUANNCTA, MOJEIUPOBAHUS TaKUX CHUCTEM
OTHOLICHHUH, KOTOPBIE XapaKTEPHBI ISl 9TOU AEATENBHOCTH KaK LIEJIOTO.

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

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

4. TexHOJIOTUU IPOEKTHOr0 00yUeHMsI — OpraHu3anus o0pa3zoBaTeIbHOIO Ipolecca B
COOTBETCTBUH C QJTOPUTMOM IOATAIMHOTO PEUICHUs MPOOIEMHOM 3aaull WM BBITOJIHEHHS
yueOHoro 3agaHus. [IpoekT mpexmosaraeT COBMECTHYH — y4e€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
ONTUMAJILHBIX PECYPCOB, IOATANHYIO peau3aliIio IIaHa paboThl, IPE3ECHTALUIO 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.).

NupopmaninonHblii  MpOeKT — ydeOHO-NO3HaBaTeNbHAsl JAESITEIbHOCTh C  SIPKO
BBIDQ)KEHHOW 3BPUCTHYECKOW HAMpaBIEHHOCThIO (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
IpOCJIEKUBAaeTCI B OOJIBIIMHCTBE  COBPEMEHHBIX  O0Opa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTh ~ TOApPa3yMeBaeT  CyOBEKT-CyOBEKTHbIE  OTHOIIEHMs B XOJe
0o0pa3oBaTeNbHOTO Ipolecca W, Kak CcleAcTBHe, (opMHpOBaHHE CaMOpa3BUBAIOLIEIHCS
UH(POPMALIMOHHO-PECYPCHON CPEIbI.

@®opMbl yUeOHBIX 3aHATUHN C UCTIOJIb30BAHUEM CIEIIMATU3UPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOTH:

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

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 CpPEJl U TEXHUYECKHUX CPEICTB PaOOTHI C HH(POpPMALUEH.

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

Jleknust-pu3vanmmianms — M3MOKEHUNE CONMENKAHUS COTTNOROXK TAETCH TTNEIEHTAITUEN



(IemMoHCTpaIyel ydeOHbIX MaTepraoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUTIOCTPATUBHBIX, IPaUUECKHX, ayH0- U BUICOMATEPHATIOB).

IIpakTnyeckoe 3aHsATHE B (OpMe MpE3eHTAlMM — IMPEACTaBICHUE pE3yJIbTaTOB
IIPOCKTHOM WJIM UCCIIENOBATEIIBCKON ACATEIBHOCTH C UCIIOIb30BAHUEM CIELIUATIM3UPOBAHHBIX
IIPOIPaMMHBIX CpEZ.

B cBs3u ¢ Tem, 4TO AaHHAs TporpaMMma paccuMTaHa Juis OOydalolIMXCsi B BHUJE
JUCTAaHIIMOHHON (OopMbI 00y4YeHMsI, TO COOTBETCTBEHHO OyayT MCIIOJb30BaThCS BCE BUJbI
Oumnnaitn o0y4yeHus

OmnunaiiH 00y4eHue NpeKpacHo MOAXOIUT Ul TeX, KTO XKHUBET B OTJAIEHHBIX pailoHax,
a TakXke I TeX, KTO B CHJIY ONpPEACNEHHBIX NPUYMH HE MOXKET IOCElaTh O4HYI0 (hopMy
o0yuenust. Kpome T0ro, HECOMHEHHBIM MTPEUMYILECTBOM JUCTAHLIUMOHHBIX KYpCOB O0yUYEeHHUs
yepe3 VHTepHeT sBigeTCs TO, YTO 00OYUYAIOMIUNACS MOXKET caM BBIOpaTh, B KAKOE BPEMs CYTOK
eMy yhnoOHee 3aHUMaTbCsA, a TaKXKe ONpeAeiIuTh i ce0s  MHIUBUAYAIbHYIO
MPOAOJKATEIIBHOCTD 3aHATHIA.

Yar-3aHsATHd  —YyueOHble  3aHATHUSA, OCYLIECTBIsAEMBbIE C  HCIIOJIb30BaHUEM
4aT-TEXHOJIOTMH. Yar-3aHATUS NPOBOIATCA CHHXPOHHO, TO €CThb BCE YYAaCTHUKM HMMEIOT
OJTHOBPEMEHHBIM J0CTYyN K 4YaTy.B pamkax MHOIMX IUCTAHIIMOHHBIX Y4YEOHBIX 3aBelICHHM
JEHCTBYET Yar-1IKoJja, B KOTOPOI ¢ MOMOUIbIO YaT-KaOMHETOB OpraHU3yeTCsl B3aUMOJIEHCTBYE
IIE€JaroroB U Y4eHUKOB.

Be06-3aHATHS —AMCTAaHIIMOHHBIE YPOKH, KOH(EpPEHINH, CEMUHAPHI, JEJIOBBIC WIPHI,
nabopaTopHble padOThl, NPAKTUKYMbl M Jpyrue (GpopMbl y4eOHBIX 3aHATHH, HPOBOJUMBIX C
IIOMOILBIO CPEJICTB TEIEKOMMYHHUKAIMN U JIPYTUX BO3MOXKHOCTEM «BCEMUPHOU NayTHHBI».
Jlis BeO-3aHATHI MCHONB3YIOTCS CHELMaIM3MpPOBaHHbBIE 00pa3oBaTelibHbIe BeO-(hOpyMbl —
¢dbopMa pabOThI TIOJIB30BATENICH TI0 ONPEACIEHHON TeMe WA MPOOIeMe ¢ ITOMOIIBIO 3aIHCeH,
OCTaBJIIEMBIX Ha OJJHOM U3 CAliTOB C YCTAHOBJICHHON Ha HEM COOTBETCTBYIOILEH IPOrPaMMOM.

Ot dar-3aHSATHH BEO-POPYMBI OTIMYAIOTCS BO3MOXKHOCTBIO OoJiee JITUTETHHON
(MHOro/IHEBHOM) pPabOTBl M ACHMHXPOHHBIM XapaKTepOM B3aUMOJEHCTBUS YYEHUKOB U
IIE€JJaroro..

TenexoHdepeHIMU— MPOBOJATCS, KaK MPaBUIIO, HA OCHOBE CHUCKOB PACCBUIKH C
UCIIOJIb30BAaHUEM JJIEKTPOHHOW mouThl. [l y4deOHBIX TenekoH(epeHIuil XapaKTepHO
JIOCTIDKEHUE 00pa3oBaTeNbHBIX 3a7ay. Takke CymecTBYIOT (OpMbI JAUCTaHIIMOHHOTO
00y4deHus1, IpU KOTOPOM y4eOHbIE MaTE€pHUAaJIbl BBICHUIAIOTCSI TOUTOM B PETHOHBI.

OmnnaitH-ceMHUHap— Pa3HOBUIHOCTh BeO-KOH(EPEHIMH, TPOBECHUE OHIalH-BCTpeY
WIM Tpe3eHTanmii yepe3 IHTepHeT B pexuMe peanbHOro BpemMeHdu. Bo Bpems
BeO-KOH(pEepEeHIINH KaXKAbII U3 yJaCTHUKOB HAXOJUTCS Y CBOEI0 KOMITBIOTEPA, A CBSI3b MEXKY
HAMH TIOAJEp>KUBAeTCs 4epe3 IHTEepHET mOCpPencTBOM 3arpyKaeMoro IpWIOKEHUS,
YCTQHOBJICHHOT'O HAa KOMIIBIOTEPE KaX/10T0 yYaCTHUKA, WM Yepe3 BeO-IIpUIoKEeHHUE.

T.K. OOyuaromuiics IUCTaHIUMOHHOM (opMbl OOyueHUsT HE HMEET KECTKOTo
pacriucaHMs 3aHATHH, a BCe HIOAHCHI BCErJa MOTYT PEUIMThCS Hamboisiee ObICTpBIM 00pa3oM
IIPY TTOMOIIH 3JIEKTPOHHOU 1mouTh, ckaiina wim 1CQ. Kpome Toro, mosBisieTcss BO3MOXHOCTb
HIOTOBOPHTH C TIpernojaBareneM ON-line u 3amaTh Bce MHTEPECYIOIINE BOIPOCHI TI0 TOMY WU
uHoMy nmpeamery. [lpoxons oOyueHue, AMCTAaHIMOHHOE OOpa30BaHHME TIO3BOJISIET HE
0ECITOKOUTHCS O TOM, UTO KaKHe-JIMOO OIIEHKH OYIyT MOCTABIEHBI «C IPUCTPACTHEM.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBbIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 VYueOHO-MeTOAMYecKOe M HH(POPMAINMOHHOE o0ecneyeHHe AUCHUILINHBI
a) OcHoBHas TUTEpaTYypa:
1. Tanenepun, A. M. I'eonorust : yae6nuk / A. M. I'anbniepun, B. C. 3aiiues.



— Mockaga : 'opnas kuura, [0. 1.]. — Yacts IV : Umxenepnas reonorust — 2011. — 559 ¢. —
ISBN 978-5-98672-158-3. — Tekct : anektponHbiid // JlaHb @ 3JI€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL: hitps://e.lanbook.com/book/1497 (mara ob6pamenus: 06.04.2020). —
Pexxum noctyna: mist aBTopus. nojib3oBareneil. O0mas reosiorusi: YueOHuUK /it By30B. B 2 1./
ITox pen. A.K.Cokomnosckoro.- M., 2011 r.: T.1,T.2.

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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. bparmna, B.M. Kpucrammorpadus, MuHEepagorus # 0OOTameHne IOJE3HBIX
UCKOTIae-MbIX: yueOHoe mocoOue, MuHucTepcTBo oOpasoBaHus U Hayku Poccuiickoit Dene-panum,
Cu-6upckuit denepanpuplii yauBepcuter, KpacHosipck: CubOupckmii ¢enepalbHbIi yHUBEPCHTET,
2012. 152 c. [Daexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=363881

2. Epmoios, B.A. OcHoBsl reosioruu: Yueonuk // B.A. Epmonos, JI.H. Jlapuues, B.B.
Mocetikun / Ilog pen. B.A. Epmonopa - 2-¢ m3m., crep. - M.: H3marenbcTBo MOCKOBCKO-TO
rocy-JapcTBeHHOro TopHOro yauBepcurtera, 2008. -598 c. [OnekrponHbli pecypc]. - URL:

http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-I
n-moseykin-vv.pdf

3. IpsixoB, b.H. I'eonesns : yaeOnuk / b.H. [IpsikoB. — 2-e u3z., ucnp. — Cankr- [le-repOypr
: Jlamp, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — Tekct : snexrtponnsiii // Jlanp :
3NMeKTpOHHO-0nboTeunas cuctema. — URL.: https://e.lanbook.com/reader/book/111205 . — Pexwum
JIOCTYTIA: JUTS aBTOPH3. TI0JIb30BATEICH.

4. Epunosa, I.U. I'eone3us : yaebroe nmocodue / .. EpunoBa. — Mocksa : MU-CUC, 2017.
— 55 c¢. — Teker : anextponHbiid // JlaHb : snekTpoHHO-OMONMOTeuHas cuctrema. — URL:
https://e.lanbook.com/book/105279 . — Pexxum gocTtyna: Ajsi aBTOpU3. MOJIb30BaTe-JIeH.

6. 'maporeoniorus u nHXeHepHas reojorus : yaeouuk / A.M. 'anpriepun, B.C. 3aii-nies, B.M.
Moceiikun, C.A. ITyneBckuii. — Mocksa : MUCHUC, 2019. — 424 ¢. — ISBN 978-5-907061-48-4. —

Tekct : omekTpoHHbld //  JlaHb :  dneKkTpoHHO-OMOnmorewynas cuctema. —  URL:
https://e.lanbook.com/book/129005 . — Pexum JocTyma: i aBTOPHU3. MOJIb30BATE-TICH.
7. Tonbiackas, @.A. 'eonorus : merogudeckue ykazanus / @.A. ['ombiHCcKas. — Mocksa :

MUCHUC, 2019. — 22 ¢. — Tekcr : 2eKTpoHHSIH // JIaHb : 3eKTpOHHO- OMOINO-TeYHasl CHCTe-Ma. —
URL.: https://e.lanbook.com/book/129009 . — Pexum gocTyma: i aB-TOPH3. MOJIB30Ba-TEICH.



https://e.lanbook.com/book/1497
https://e.lanbook.com/book/107911
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https://e.lanbook.com/reader/book/111205
https://e.lanbook.com/book/105279
https://e.lanbook.com/book/129005
https://e.lanbook.com/book/129009

B) MeTonuyeckue ykazaHus:
[IpencraBneHbl B MPUITOKEHUH 3.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
0o Ne moroBopa Cpok AeiCTBUS JIUIICH3UN

MS Windows 7
Professional(mms  |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager cB0OOIHO pacmpocTtpansemoe [10 0OecCpovYHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
7Zip cB00OOHO pacrpocTpansemoe [10 0OECCPOYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca CchUIKa
HamuonansHas nHpopmanmonHo-aHanutuyeckas|URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus|https://elibrary.ru/project risc.
(PUHIL) asp
URL:

[Touckosas cucrema Akagemus Google (Google Scholar)

https://scholar.google.ru/

Undpopmannonnas cucrema - EnnHoe okHO noctyna K

HHGOPMAIMOHHBIM Pecypcam

URL: http://window.edu.ru/
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9 MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue JUCHUTLINHBI (MOLYJI51)
MatepuanbHO-TeXHUYECKOe 00ecreueHre IMCIUIUTMHBI BKIIOYAET:

VY4eOHble ayJUTOPUN JUIsl IPOBEACHUSI 3aHATHI JIEKIIUOHHOTO THIIA!
MynbTUMEIUIHBIE CPEICTBA XPAaHEHHUS, IEPEIauu U MPeICTaBICHUS HHPOPMALUU

Jlaboparopust MUHEPATIOTHH:
Y4eOHbIe KOJJIEKITM MUHEPAJIOB U TOPHBIX ITOPO] Ha CTCH/IaX.
Konnekniuu MuHEpasaoB, TOPHBIX TOPOJ, IOJIE3HBIX HCKOMAaeMblX, ¢uiopel U (ayHbl B
reojoruueckoM myszee MI'TY. Paboune komiekuun mozenei kpucraios. [lkana tBepaoctu
Mooca B siimuukax. ['eonoruveckuii kommnac. Y 4eOHbIe T€0JTOTHYECKUE KapThI.

JlaGopaTopus nerporpaduu:
Y4eOHbIe KOJUICKIIMM TOPHBIX MOPOJ Ha cTeHaax. KoJuleKnmuu TOpHBIX MOPOJ, IMOJIE3HBIX
uckonaembIx, (hiopsl U payHsl B reojorudeckoM myzee MI'TY. llkana tBepaoctu Mooca B
samuukax. ['eonornueckuii komnac. Y 4eOHbIE re0JIOTMYeCKUE KapThl.

Y4eOHble ayauTOPUU [UJIsl TMPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
WHMBUIYAIGHBIX KOHCYJIBTAI[Mi, TEKYIIEr0o KOHTPOJS M IPOMEKYTOYHOW aTTeCTallUU:
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
JIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA

AyauTOpHH ISl CAMOCTOSTENILHON pabOThI: KOMIIBIOTEPHBIE KJIACCHI;, YNTATBHBIC 3aJIbI
OMOINOTEKM:
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
3JIEKTPOHHYIO HH()OPMAITHOHHO-00Pa30BaTEe/IbHYIO CPEly YHUBEPCUTETA

[Tomemenne panst XpaHeHHs] U MPO(UIAKTUYECKOTO OOCTY)KMBaHUS y4eOHOTO
000pyIOBaHUS:

Crennaxu Ansg XpaHeHUS y4eOHO-HATJSAHBIX MOCOOMH W y4yeOHO-METOIUYeCKOn
JOKYMEHTalWH.



[Tpunoxenue 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

ITo

mucuumiinHe  «OCHOBBI  MUHEpPAJOTHMU»  IPEIyCMOTpEeHa ayIuTopHas H
BHEAYAUTOPHAsI CaMOCTOATENbHAsE paboTa oOy4aromuxcs. TpyaoeMKOCTh CaMOCTOSTEIbHON
paboTHI CTYJICHTOB 110 Y4eOHOMY TUTaHy cocTaBisieT 49,35 akaj. 4acos.

[TpumepHas CTpyKTypa U coAepKaHHUE Pa3esioB AUCIMUILITUHBI

Kon

TCMBI

Tema
MYCLIATIIUHEI

Coneprxanue

1 cemecmp

P1

Ochoewl Kpucmannozpagpuu.

T1.1

Bsoanast. OCHOBEBI
Kpuctauiorpapuu. 3aKoH
MOCTOSIHCTBA YTJIOB

MuHepanorusi 1 METauIyprus 3apOaINCh
MPAKTUYECKH OJHOBPEMEHHO Ha 3ape Pa3BUTHUS
yenoseyecTsa. [Ipenmer u 3amaun
KpucTaIyiorpaduu, KpUCTAIUIOXUMHUH U
MUHEpaJIOTuu. 3HAYCHHUE dTUX HAYK JIJIst
MCCJIE0BAHUS MUHEPAJIOB, PY/l, TOPHBIX MOPOJ,
arJioMepaToB, IIIJIAKOB U MeTayuioB. OO01as
XapaKkTepUCTHKa KpuctauioB. Kpatkas ucropus
pa3BUTHs 00IIIEN U TEXHUYECKOU
KpUcTauIorpaduu 1 MUHEPAJIOTHH.

ArperaTHble coCTOsIHUSA BellecTBa. Kpucrami u
KPUCTATHIECKOE COCTOSIHIE MIUHEPAJIOB U
MeTauioB. O0IMe CBOMCTBA KPUCTAIIIOB:
OJTHOPOJTHOCTbH, JUCKPETHOCTh, aHU30TPOITHOCTD,
CUMMETPUYHOCTH, CHOCOOHOCTH K
caMoOTpaHeHHI0. PacripocTpaHeHHOCTh
MHUHEpaJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
ObITY.

T1.2

CummeTpus KpUCTAILIOB

DNeMEHTBl CAMMETPUU: LEHTP, TNIOCKOCTH U OCH
(mOBOpPOTHBIE ¥ MHBEPCUOHHBIE) CHMMETPHH.
B3anMozeiicTBre 21eMEHTOB CUMMETPHUH. Busl
CUMMETPHUHU, CHHIOHUH, KATETOPUH U UX
KJaccupuKkanus.

T1.3

[IpocTeie popmMbl KpUCTAIIIOB

Kpucrann, ero rpanu, pedpa u BepiinHbl. CBs3b
BHEITHEH (OPMBI M BHYTPEHHETO CTPOCHUS
KpucTaimioB. PopMa KpUCTAILIOB. 3aKOH
MIOCTOSTHCTBA JIBYIPaHHBIX YTi10B. [IpocTeie u
KOMOMHAIMOHHBIE (POPMBI rpaHeii, pedep u
BepivH. BHemHne hopMbl 1 aHaTOMUS
kpuctamioB. CkeneTHble (JOPMbI KPUCTAIIIOB.




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

Kpucrannuueckue 1BOMHUKHU.

T1.4

Kpucrannorpaduueckue
CHUMBOJIBI

[TpaBuiia BeIOOpa KpucTayorpaguueckux ocei u
€AMHUYHON IpaHH. 3aKOH PAllMOHAILHOCTH

OTHOIIICHUH rapamMeTpoB (3aKoH [ 'aron). HIeKChI
Y CUMBOJIBI TpaHeil, pedep, BEPIINH U UX MPOCTHIX

dopm.

P2

Ocnoevt Kpucmaiioxumuu

T2.1

[LnoTHelmMe aTOMHBIE
YIIAKOBKU U THIIbI
KPUCTAJUTMYECKUX PELIETOK.
[Tomumopdusm u
nzomopduzm. Tursl
XUMHUYECKOHN CBSI3H B
KpHUCTaJIax

ATOMHBIE U MOHHBIE paauychl. [InoTHelmme
YIAKOBKH aTOMOB B KPUCTAJNIOXUMHYECKUX
cTpykrypax. [IpocrpancTBenHas
KPUCTAJUITMYECKas pelieTKa U €€ 3JIEMEHTHI: Y3JIbl,
PAIBL, IJIOCKUE CETKH U JJIEMEHTapHbIC STYEHKH.
PerukynsipHasi IJIOTHOCTh IJIOCKUX CETOK U
rpaHed KpUCTaIa. YTJIOBBIE U JIMHEWHbBIC
napameTpbl KpUCTAUIMYECKUX pereToK. Tumsl
KPUCTAJUIMYECKUX pelmeTok bpasa.
TpaHCIALMOHHAS] CUMMETPHS KPUCTAINTMYECKUX
CTpYKTYp. IIpocTpaHCTBEHHBIE IPYIIIIBI
cummetpuu E.C. denoposa. [Tonumopdusm.
[Momutunusm. M3omopdusm. N3oaumopdusm.
Tunbel XUMHYECKUX CBSI3€U B KpUCTAJLIAX.
Koopannanyonssle uncna. Kpucrammaeckue
pacTBOPBI 3aMELICHUS, BHEIPEHUS U BBIYUTAHUS.
MopdoTponusi. ATOMHBIE pa3pyLI€HUs CTPYKTYPBI
kpuctamoB. Knaccugukanus nepexros
CTpYKTYypHl. Toueunsie nedekTol. Jucnokanun
KpaeBble U BUHTOBBIE. [loTHOCTH AMCcIOKaMii,
MeTobl X Habmoaenus. CTpYKTYphI pacmaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

OcHoevl MUHepaiocuu

T.3.1

BBognas gexius.
Munepanorus

ITonsiTre 0 MuHEpase u MuHepaoruu. Pois
MHUHepaJia Ha CiIy>k0e HUBUIM3aluUd. MuHepansl 1
MUHEpAIbHOE CHIPHE B YEPHON METAJLUTYPIHUH.
OO1as, reHeTHYecKas, pernoHajgbHasl,
KOCMHYECKasi, TEXHUYECKAs] U TEXHOJIOTHYECKast
MUHEpAJIOTUs.

T.3.2.

Kpucrannoxummnueckas
KJIacCU(pUKaLMs MUHEPAJIOB

Kpucrannoxumuueckas kiaccuduxanus
MUHEpAJOB, €€ MPUHIHUIIBI. XapaKTEepPUCTHKA
MUHEPAIBHBIX TUIIOB, IOJTUIIOB; KJIACCOB,
ITOKJIACCOB; TPy, MOArPYIIT; BUJIOB,
Pa3sHOBUJHOCTEW; MHANBUIOB U CYOUHAUBU/IOB.

ITonsiTHE O pyAax U rOpHBIX MOPOJAX.

[TpomsblmieHHas Kaaccu(UKalus MUHEPAJIOB.
Knaccugukaiius MUHEPaJIbHOTO ChIPbs B YEPHOUH




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

METaJTypIrun:

-)KeJIe30pyIHOE: ChIpOe (MaPTEHOBCKHE,
JIOMEHHBIE, arJIoMepalioOHHbIE PYbl),

oborarmieHHoe (TPOMITPOAYKT, KOHIICHTPAT),

CHHTE3MPOBAHHOE (arjioMepar, OKaThIIIIH,
beppocIuiaBsr),

-nerupyoniee: (pyIsl Maprasia, Xxpoma, KooasbTa,
BoJIb(ppama u Jip.),

-Qurocyromiue: (KaabUUT (M3BECTHSK), U3BECTD,
JIOJIOMUT, KBapii, (GJIFOOPHUT | 1Ip.),

-OrHEYHOpHBIE: (MarHe3uT (IepuKias), J0JIOMMUT,
HIMHHENb, XPOMUT, OOKCUT (KOPYHI), KAOTHHUT
(MymuT), KBapl (TPUAUMUT, KPUCTOOATUT) U JIp.),

-1IJTAKO000pa3yIolue MUHEPAb (OJTMBUHBI
(dopcreput, hasuT, KATBITUOOTHBHIH ), MEITUITHTHI
(reneHuT, OKEPMAHUT), MIUPOKCEHBI (IUOTIC,
reJIcHOepruT) U ap.),

-MUHEPAJIBI - HOCUTEIN BPEIHBIX
TEXHOJIOTHYECKUX MpUMeceil: cepbl, hocdopa,
LUHKA U JAp. (CyIb(UIbl: MUPUT, APCEHONTUPHUT,
NUPPOTHH, chayepurt U Jp.; pochaTel: anaTur,
CHJIMKOKApHATHT U JIp.)

HapareHeTquCKa;I acconyuanysa MUHEPAJIOB.

T3.3.

Onrtuyeckre 1 MEXaHUYECKHE
CBOICTBa MUHEPAJIOB

OnrTudecke CBOICTBA:

Tlokazamenu npenomnenus B ONTUIECKU
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AQHU30TPONHBIX (KPUCTAIUIBI CpeIHEH (O JTHOOCHBIE)
Y HU3LIEeH (IBYXOCHbIE) KaTeropuil) MUHEpaIax.
JBynpenomienue. [lneoxponsm MuHepasos.
OnTuyeckre METO/IbI OIpeieTIeHUS
IJJAKO0Opa3yIoIX MUHEPAJIOB B TPOXOISIIEM
CBeETE - nerporpadus.

L]eem B KpUCTAJIMUYECKOM arperare u mopouIke
(uBet ueptsl). I[IpuunHBI OKpacku MUHEPAIOB.
JlroMuHecneHMs MUHEpaJIoB. BusyanbHbie
METO/Ibl OIPEIEIIEHNS MUHEPATIOB.

bneck - ompasicamenvras cnocobnocms
MUHEPATIOB. 3aBUCUMOCTD OJiecKa OT
KPUCTATIOXUMUYECKHX (METaNINYECKUH,
MOJIyMETaUIMUECKUH, alIMa3HbIN, CTEKJISIHHBIN) 1
KPUCTATIOMOP(OIOTHIECKUX (3€PKATBHBIMH,
MaTOBBIM, JKUPHBIN, IIEJTKOBUCTBIN U JIp.)




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

ocobeHHocTell. OnTHYecKne METOAbI ONPEEIICHUS
METAIJIOB M PYIHBIX MUHEPAJIOB B OTPAKEHHOM
BeTe - MUHeparpadus.

MexaHnueckre CBOMCTBAa MUHEPAJIOB:

Cnatinocms, omoenbHOCmb U U310M B KPUCTAILIAX
MUHEpaIOB. 3aBUCUMOCTb CITAMHOCTU OT
KPUCTATIOXUMHUYECKUX 0COOCHHOCTEMH
MuHepanoB. CiallHOCTh - MPUMEP aHU30TPOITHHI
MUHEpPATBHBIX KprcTamuioB. Kinaccuduxarms
cnaifHocT o (hOpMe U CTETICHU COBEPIICHCTBA.
Mertob! onpenesieHusl.

Teepoocmob munepanos. MeToapl onpeieIcHUs
TBEPJIOCTH: METO/IbI Iaparanusi (3TaJOHHAS
necsTubOanbHas 1mkana TBepaoctu Mooca) u
BJIABJIMBAHUS aJIMa3HOM nupamMuibl Bukepca
(muxpotBepaomepsl [IMT). Petuxynspuas u
BEKTOPHUAJIbHASI aHU30TPOIUS TBEPAOCTH.
XpYIKOCTh, YIPYTOCTh, THOKOCTH U 3TACTUYHOCTh
MHUHEpAJOB.

IIpoune cBOMCTBa MUHEPAJIOB:

IInomnocmo. nddepennuanys MUHEpaIoOB 110
IUIOTHOCTH B TIPOLIECCE KPUCTAILTU3AINH.
JluxBanus. Paccnoenue MUHEpaIbHBIX PACILIaBOB
B IIpHpojie (MarMa) ¥ B METaJUTypruu (Luiak /
metasui). ['paBUTallnOHHBIE TPOLIECCHI
oOoraleHusi MUHEpaJoB.

Dnekmpomaznummusle C80UCMBA MUHEPATIOB.
MaruuTtHsie cBOMCTBa. METOABI MATHUTHOTO
oborarmieHus >KeJIe3HbIX PY/I.
Tepmonnexkrpuueckue csorictBa. TepmoI/IC.
Tepmomnapel. [Ibe30351€eKTpHYECKUE CBOCTBA
(cTabunu3anus paJuoBOJIH, THAPOAKYCTHKA,
KBapIIEBbIC YaChl U JIp.).

OraeynopHoCTb (TemrepaTypa IJIaBJIeHus),
rUIPOUIBHOCTD, THAPOPOOHOCTS,
pPacTBOPUMOCTH B BOJIE U KUCIIOTAX, BKYC, 3aMax u

mp.

T3.4

CTpyKTYpBI U TEKCTYPbI
MUHEPAIBHBIX arperaTos B
pyZax U TOpHBIX ITOpoAax

W neanbHbIe U peaNbHbIE KPUCTAILIBL.
Kpucramnomopdonoruueckas CTpykrypa.
[TonsiTust 06 orpanke, rabuTyce 1 00JIMKe
KPUCTANTUYECKUX MUHEPAIbHBIX HHIUBU/IOB.
Knaccudukanmst KpucTaaioB mo 00JIuKy
(M30METpPHUYHBIE, YATUHEHHBIC U YIUIOLIEHHBIE).
OTHOCHUTEBHBIE U A0COIIOTHBIE Pa3MEpPhI
MHUHEpaJIbHBIX MHIUBHUIOB. [ paHynomeTpuueckas




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

KJIAaCCHU(UKAIIMS MUHEPATBHBIX CTPYKTYP.
YnopsinoueHHoe (mapauienbHoe, IBOHHUKOBOE,
panualbHO JYYHUCTOE U JIP.) B OecTiopsI0uHOe
cpacTaHue MUHEPAIbHBIX UHIUBUIOB.
OHJI0TaKCUAIIBHOE, SITUTAKCUAIBHOE U
MOMKUJIMTOBOE MPOPACTAHUE MUHEPATBbHBIX
WHUBU/IOB.

TexcTypbl MuHepanbHbIX arperatoB. OcoOble
(bopMBI MUHEPATIBHBIX TEKCTYP: IPY3BI,
cheposuThl, KOHKPELUH, CEKPELUH U T. II.
OcHOBHBIE MOP(OIOTHYECKHE TUIIBI TEKCTYP:
MaccHBHas (OHOPO/IHAs ), BKpAIIEHO-IIITHUCTAs,
cioucras (moyocyaras), neopMaroHHas
(TpemieHHas1, MPOKUIIKOBasI, OpeKUneBas).

T.3.5

Kpucrannoobpazyromias
cpena B mpouecce
MHHEPaI000pa30oBaHUsI.
Kunernaeckue THIBI
KPHUCTAJUIN3aLNU

[Tpoueccrl kpucTamooOopa3oBaHus B
ra3000pa3HbIX (Ta3, map), KUIKUX (pacIuiaB,
pacTBOp) U TBEPABbIX (KPUCTAIUTHYECKAS,
amop¢Has) cpenax. [lonsitue o craOMIBHOM,
PaBHOBECHOM, METACTAOMIILHOM U JTaOUITEHOM
COCTOSIHUM KPHUCTAJUIOB U KpHUCTaLu1000pa3yolen
cpensl. KuHeTnyeckue npoMbBIIUIEHHBIE TUITBI
KpUCTAILTU3AUU

T.3.6

3ap0>1<z[eHHe KpUCTAJIJIOB B
T'€OJIOTHYCCKHUX U
MCTAJUTYPTHUICCKUX
nmponeccax

[Tporeccel 3apoxieHus], pocTa U pa3pyLIeHUs
KPUCTAJIJIOB B ra3000pa3HbIX (ra3, map), KuAKuX
(pacmaB, pacTBOp) M TBEPABIX (KPUCTATUIMYECKHX,
aMOp(HBIX) Cpeaax.

['oMoreHHbI€ U TeTepOreHHbIE IPOLECCHI
3apOKIAEHUS KpUcTauioB. Kpucramioxummuueckne
THUIIBI 3aPO/IBIIEBBIX LIEHTPOB KPUCTAIIIN3ALUN
IIPU FETEPOT€HHOM 3apoKIeHUU. DaKTOpBI,
BJIMSIIOIME HAa CAMOIIPOM3BOJIBHOE 3ap0OXKICHHUE
KPHUCTAJJIOB U crielu(puieckue 0COOEHHOCTH
LEHTPOB KPUCTAJUIM3ALMH IIPU T€TEPOreHHOM
3apOXKI€HUH KPUCTAJIIOB.

T.3.7

OcHOBHBIE TEOPUH POCTa
KPHUCTAJJIOB B ITpoIecce
Te0JIOTUYECKOTO U
TEXHHYECKOTO
MHHEpaI000pa3oBaHUs

OCHOBHBIE TEOPHH POCTA KPUCTAIIIIOB:
TepMOoHaMHuueckas, IMPpPy3noHHas,
abcopOLMOHHAs, MOJIEKYJISIPHO-KUHETHYECKas,
JqucinokanroHHas. OcOOEHHOCTH UX pean3aliy B
INPUPOIHBIX U TEXHUYECKHX YCIOBUSIX. CriocoObI
yIpaBieHUs] KWHETUKON KpUCTaIN3alluU U
Ka4ecTBOM 00pa3yIoLINXCsl METAIJIOB U
MUHEPAJIOB.

P4

TI'eonozuueckue npovyeccslt

T.4.1

OCHOBHBIE T€0JIOTUYECKUE
mporiecchl 00pa3oBaHMs
MECTOPOXKACHUM MOJIE3HBIX

I'eonormyeckoe CTPOCHUEC 3€MHOT'O HIapa.

DHOo2eHHble npoYyeccybl MUHEPAN000pA308aHUs




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

HCKOIIaCMBbIX

- MarMaTu4eckue (MHTpy3uBHBIC U 3((y3UBHBIE),
KpaTKas XapaKTepUCTHKa MarMaTHYECKUX OPOJ U
MECTOPOKJICHUN TOJIE3HBIX UCKOMAEMBIX, B TOM
qUCIIe KeJIe30pyIHBIX B BYJIKAHUYECKUX TPyOKax
B3pbIBa B BocTounoit Cubupu;

- IErMAaTUTOBLIC, KpaTKasA XapaKTCPHUCTHUKA
ITOJIC3HBIX UCKOIIAaCMBbIX,

- KOHTaKTOBO-METaCOMAaTHUECKHUE (CKapHOBBIE)
JKeNIe30pyAHbIe MecTOpoxaeHUs Atae-CassHCKOM
rOpHO# 001acTH;

- TUAPOTEPMATBHBIE MECTOPOKICHHUS IBETHBIX U
JETUPYIOLIUX PYI.

OK302ennvie npoyeccsl.:

- (hu3HUECKOEe, XUMHUYECKOE U OMOJIOTUYECKOE
BbIBETPHUBAHUE (JKeJIe3HbIE NUISAIBI OYphIX
JKEJIE3HSKOB U MAPTUTOBBIX PYJ B 30HE OKUCIICHUS
CYIb(QHUIHBIX MECTOPOKICHUI);

- 0Ca/I0YHBIC: PACCHITHBIC (THTAHOMATHETUTOBBIC
POCCHITT Ha MOPCKOM IIIeNb(e, KBapIEeBhIe TECKU
U JIp.), XEMOT'€HHBbIE (MOpCKHE
JKeJle30-MapraHIeBble KOHKPEIHH, H3BECTHSKH,
OTHEYIIOPHBIE TJIMHBI U JIp.), ONOXUMHUYECKHUE
(OonoTHBIE KeJe3HbIE PY/Ibl, TOP(SIHUKH U JIp.).

Memamopgoeennvie npoyeccol:

PernonanbHbIN, KOHTAKTOBLIM U JTUHAMUYECKHU
MeTtamopdusm. Craguu meramopdusma.
MeTamopdoreHHbIE MECTOPOKICHUS JKETIE3UCTHIX
KBapLUTOB, KAMEHHBIX YIJIEH, KBapIUTa,
OTHEYIOPHBIX aHJATy3UTOBBIX U KHAHUTOBBIX
CJIAHLIEB U Jp.

T.4.2

TexHn4eCKne mpouecchl
MHUHepaJIoo0pa3oBaHUs MIPU
arjioMepanuu B
IIPOU3BOJCTBE YyI'yHa U
CTaJIM U B OTHEYTIOPHOU

byTepoBke

Hpobnenue u odorameHne mojae3HbIX
uckonaembix. [ToHsATHE O KOHIIEHTpATEe U OTXOAaX
(xBOoCTax) oOoramieHus.

AFHOMCpaI_II/I}I 1 OKOMKOBAHHUC. MI/IHepaHOPH}I
JKCIIC30PYAHLIX arjioMeparTroB U OKAaTBIIICH.

Munepanoobpa3zoBaHHe B IOMEHHBIX ITPOIIECCAX.
Munepanorusi JOMEHHBIX IIIJIAKOB, TaApHHUCAXKa Ha
(byTepoBKE M MUHEPAIBHBIX OTIIOKCHHI
(UMHKHATA) B TPYyOOTIPOBOIAX.

Munepanoobpa3oBaHue MPU CTAICTIIABIIIBHBIX
nponeccax. ACCUMWISALUS U3BECTH. MUHepaaorus
cTajeIUIaBUIbHBIX IIIJIAKOB.




Kon

TEMBI
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TUCIAIUINHEI

Coneprxanue

MunepanooOpa3oBaHue B OTHEYITOPHBIX H3ACTUSIX
B METaJUTypruu. MUHepasiorus KBapluTOBBIX
(mMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BbBIX,
HITUHETb-(POPCTEPUTOBBIX, CMOJIO-I0JIOMUTOBBIX,
MYJUIATOBBIX U IPOYUX OTHEYITOPOB.

MuHepanoo0pa3oBaHUE B IPOU3BOJICTBE U
UCIIOJIb30BaHUM (1F0COB. MuHepanorus
MUHEPAIBHBIX (IIFOCOB.

MI/IHepaJIOFI/IH MCTAJUIYPIUYCCKUX IJIaMOB 1
IbLIN.

DKOJIOTHYECKasi MUHEPAJIOTUs B PEIICHUU
po06iieM KOMIUIEKCHOW MaJio- I O€30TX0THOM
nepepaboTKU MUHEPAITLHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOJIBI
KPUCTAJUIO-MHUHEPATOTHYECK
UX ¥ neTporpaduueckux
HUCCIEe0BAHUN

Kpucrannomopdonoruueckuii u
TOHUOMETPUYECKHI aHaTH3.

['panynomeTpuueckuii aHamus.

XumuuecKkuii (TTOTHBIHN, JIOKATbHBIH,
CIIEKTPaIbHbIN, PEHTI€HOCTIEKTPAJIbHBIMH,
SHEPTOAUCIIEPCUOHHBIN ) aHAJIH3.

JuddeperumranbHO-TEPMUUECKUNA aHAIN3.

Pentrenosckumii anann3. KognyecTBeHHBIN 1
KaueCTBEHHBIN (Pa30BbIC aHAIU3HI.
KonnuecTBeHHBIN 1 KaUeCTBEHHBIN XUMHUYCCKUE
PEHTIT€HOCTIEKTPaJIbHbIEC aHAIN3bI. JIOKaIbHBIN
PEHTT€HOCTIEKTPAJIbHbIA aHAJIN3.

[Terporpaduyecknii aHaTU3 TOPHBIX MOPOJ,
METAJIITyprUYeCKUX IIJJAaKOB U OTHEYIIOPOB.
MuKpOCKONINYECKOE NCCIIE0OBAaHNE MUHEPATIOB B
IPOXOJALIEM CBETE.

Muneparpaduyeckuii aHamu3 pyl, arioMepaTos,
METAJUIOB U CIUIaBOB. MUKPOCKOIIMUYECKOE
UCCIIEIOBaHNE MUHEPAJIOB B OTPA)KEHHOM CBETE.

DJEeKTPOHHbIE MUKPOCKOIMYECKHE UCCIIETOBAHMS
(METOI0OM peTTUK, CKAaHUPOBAHUS U
MIPOCBEYMBAHUS).

doTorpaduieckre METOIbl HAyIHBIX
MCCJIeIOBaHMM (MaKpo- U
MukpodororpadupoBanue).

KommbroTepHas rpaduieckast 1 CTaTHCTHYECKAS
00paboTKa JAHHBIX MUHEPAJIOTHYECKUX U
KPUCTANTIOXUMHUYECKUX HCCIIEIOBAaHUH.




Ilpumepuaa memamuka camocmoamenvHoil padGomaul

CaMocTosTenbHas paboTa 3aKII04aeTCsl B U3y4YEHHUH PEKOMEHyeMOU JINTepaTyphl 1O
TEMATUKE PAKTHYECKUX 3aHSATUI U B BHITIOJHEHUH JIOMAIIHUX pa0OT MO  JUCIUILTHHE.

Ilpumepnulit nepeuens mem OomauwiHux paoom:

1. Ilepeuenn Tem nomarrneit padboTbl Nel: «OCHOBBI KpUCTALIOrpahum»:

Hcropus pa3BUTHS MUHEPAIOTUH U METAJUTYPTUU

[lpenmer u 3amaum Kpuctauiorpaduu, KpUCTAUIOXMMUUM M MUHEPAIOTHU.
3HayeHHWEe 3TUX HAyK MJIs HMCCIEJOBAHUS MHHEPAJOB, PYyH, TOPHBIX IOPO],
arJaoMeparoB, IIUTAKOB M METAJLIOB.

Kparkast ucropusi pa3BuTHsA O0OLIeH M TEXHWYECKOH Kpucramwiorpapuu u
MHUHEPaJIOTHH.

ArperatHble COCTOSHHMS BemlecTBa. KpHcTaiul M KpHCTAUIMYECKOE COCTOSHUE
MHHEPAIOB M METAIJIOB.

OOmue cBONCTBA KPUCTAJIIOB: OJHOPOIHOCTD, JUCKPETHOCTh, AaHU30TPOITHOCTD,
CHMMETPHYHOCTh, CIIOCOOHOCTH K CaMOOTpaHEHHIO. PacmpocTpaHeHHOCTbH
MHUHEPAIbHBIX KPUCTAJUIOB B IIPUPOJIC, TEXHHUKE U OBITY.

2. Ilepeuens Tem gomariHeit padoThl Ne2: «OCHOBBI KPUCTATIIOXUMUNY.

[TpocTpaHcTBEHHAs KpHUCTaLIMYECKasi pelieTka M €€ BJIEMEHTHI: Y3JIbl, pSJbl,
IUIOCKHUE CETKU U 3JIEMEHTAPHBIE STYEHKU.

Tunel KpucTalmMueckux pewmweTok bpaes. TpaHCHSnUMOHHAs CHUMMETpPHUS
KPUCTAJTIMYECKUX CTPYKTYP.

[Momumopdusm. [omurtunuzm. Uzomopdusm. N3onumopdusm.

Tunel XUMHUYECKHX CBsizeM B Kpuctauiax. KoopAauHanuMoOHHBIE YHCIIA.
Kpucrannuueckue pacTBOpbl  3aMEIICHUs, BHEIPEHHUS U BBIYUTAHMUSL.
MopdoTponus.

ATOMHBIE pa3pylIeHHs] CTPYKTypbl KpucTtayuioB. Kiaccupukauus nedexTos
CTpyKTyphl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.
[TnotHocTM nMcnokauuii, MeToasl uX HabOmroaeHus. CTpPyKTypbl pacnaja
U30MOP(HBIX KPUCTAIMYECKUX PACTBOPOB.

3. [lepeuens TeM romarHen padoTbl Ne3: «OCHOBBI MUHEPAIOTHI»

[TonsiTue 0 MUHEpase U MUHEpasioruu. Posib MUHepasa Ha ciyk0e HUBUIN3aLUuU
MuHepasnsl 1 MUHEPAJIbHOE CHIPHE B YEPHON METaJULYyPIrUH

OOmiasi, reHeTHYecKas, peruoHajbHas, KOCMHUYECKas, TEeXHHYecKas W
TEXHOJIOTHYECKasi MUHEPAJIOTHSL.

MuHepanbHO€E ChIpbe AJI YEPHOM METaUIypriH: JKEIE30PyIHOE: ChIPOE
(MapTeHOBCKHE, JOMEHHbIE, arJJOMEPalluOHHBIE PY/IbI).

CunTe3npoBaHHOE (arjoMepart, OKaThIIH, (eppoCIiaBbl) MUHEPATBLHOE CHIPHE
JUIS1 YEPHOM METaJITypruu.

Pyner Mmapranma, xpoma, kobanbTa, Bojib(hpaMa 1 Ip. pybl, Kak JETUpYyoIlee
MUHEPAIBHOE ChIPhE AJI1 YEPHOU METaJLTypIrHH.

MunepanbHO-chIpbeBas 6a3a Mo (IIOCYIONIMM U OTHEYITOPHBIM  MHHEpalaM,
NPUMEHSIEMBIM B YepHOU METATypruu: (KaJIbUUT (U3BECTHSIK), U3BECTD,
JOJIOMMT, KBapl, QJIIOOPUT U Jp. ;MarHe3uT (IepUKIIa3), J0JI0MUT, ITUHENb,
XPOMHUT, OOKCUT (KOPYH/T), KAOTUHUT (MYJUIUT), KBapIl (TPUIMMHT, KPUCTOOAIIHT)
W 1p.)),

OcHOBHBIE CBeIeHUS O PU3NKO-XUMHUYECKUX CBOWCTBAX IIJIAKOOOPa3yIOIINX
MUHepasioB (OMUBUHBI ((popcTepuT, pasiauT, KanbLUOONIUBUH ), MEJIUIUTHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (IUOTICH, TeACHOCPTHUT) | JIp.).
DU3UKO-XUMHUUYECKUE CBOMCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX



TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa, MHKa U Ap. (CyIbPUIbL: THPUT,
apCEHOIUPUT, MUPPOTUH, chaNepuT U 1p.; pochaThl: anaTuT, CHINKOKAPHATHT U
ap.) X BiusHUE Ha Ka4eCTBO METAJUTYPTUIECKON PO TYKIIUH.

4. Ilepevenn TeM nomartHend padoTsl No4: «I eoornyeckue mporecch

e  OcCHOBHBIE 3HJIOT€HHBIE MTPOLIECCHl MUHEPAT000pa30BaHus
OK30T€HHBbIE [TPOLIECCH] MUHEPAIO00PAa30BaHUS
TexHUYECKHE TPOIIECCHl MHHEPATO00pa30BaHus MPH ariioMepauu
Munepaioo0pazoBaHHe B JOMEHHBIX IPOLIECcax
MuHepanorus JOMEHHBIX IIJIAKOB, TapHUCaXKa Ha PyTEPOBKE U MUHEPATBHBIX
OTJIO’KEHUH B TPyOOIpOBOIaX

IlepeyeHb npakTHYECKHX PadoT
1. OnpeneneHne CAMMETPUN HA MOJIENISIX UI€aTbHBIX KPHCTAILIOB.
2. Omnpenenenre BHEUIHUX TPAaHHBIX, peOCPHBIX U BEPUIMHHBIX (OPM B KpHCTAUIAX.
YcTaHOBKAa KPUCTAIUIOB M ONPENCICHHE KPHUCTALIOTPAPUYECKHX CHMBOJIOB T'PAaHHBIX,
peOCPHBIX M BEPIIMHHBIX (PopM.

3. N3yyenue cucreMaTnyecKor KOJJIEKIIMA MUHEPAIOB. POPMBI IPUPOIHBIX BBIACICHUI
MUHEPAJIOB.

4, JlnarHocTuyeckre CBOMCTBA MUHEPAJIOB.

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

CpacTaHus, ONpeIeIEHUe MUHEPAJIOB, CIIOCOOOB MX HMCIIOJIb30BAHMS B YSPHOU METAJLTYPTrUH U
HapOJIHOM XO3HCTBeE.



[Tpunoxenue 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi IpoBEeACHUSA HpOMe)KyTO'lHOﬁ aTTeCTallumn

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

CTpyKTYypHBIH 37IEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHbIE CpPECTBA

IIK-2 - ¢cioco0HOCTHIO BHIOMPATH MeTO/bI HCC/IeI0BAHMS, JIAHUPOBATH U MPOBOAUTH HEOOX0IMMbIe IKCIIEPUMEHTbI, HHTEPNPETUPOBATH
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

IIpumepHBIi IepeYeHb BONPOCOB K 3a4eTy

[TonsTHE O KpHCTasIe U KPUCTAJUIMYECKUX BEILIECTBAX.

OcHOBHBIE CBOWCTBA KPUCTAJIIIOB.

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

[IpocTpaHcTBEHHAss KpUCTAJUIMYECKAs PEIIETKA, €€ DJJIEMEHTHl U

napaMeTpsbl.

5. IloHsTHE O MPOCTHIX M KOMOMHALIMOHHBIX (OopMax, MPUHIMIIBI 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 KyOWYECKHMX M T€TparoHaJbHBIX KPUCTAJIOB.

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 THIIBI KPUCTAUIMYECKUX PEIIETOK M THIBI PEIIeTOK
BPABD.

14. Tunpl KpUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.

15.Tumpl KpUCTAIITUYECKUX CTPYKTYP METAJIUTMUECKUX KPUCTAILIOB.

16.Tunpl KpUCTANIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYJISPHBIX

el N =




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

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, MPO3PauyHOCTh) CBOWMCTBA
MHUHEepaa.

22 .Mexanudeckue  (TBEpIOCTh, CIIAWHOCTh, HW3JIOM)  CBOWCTBA
MHHEPAJIOB.

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

24.Tlonsastue 00 orpaHke, rabutyce W OOJMKE MHUHEPAJIOB.
Krnaccudukanus MuHepanoB 1Mo o0IHKY U CTETIeHH uauoMopduszma.

25.Knaccudukanust CTpykTyp 1O OTHOCHUTEIBHOMY U a0OCOIOTHOMY
pa3Mepy MUHEpPaIbHBIX HHIUBHU]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: KAJIBLHUT, JIOJIOMHT,
MarHe3uT, CHACPUT, MaJlaxuT, a3ypuT. MX pomb B UepHOH
METaJUTYPTHH.

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

31.XapakTepucTika MHHEpAJIOB W3 Kjacca cyib(haToB: OapuT, THIIC,
AQHTHUJIPHT.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

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  SHIOTCHHBIX, OK30TCHHBIX W
MeTaMOp(OreHHBIX MpoIleccax MUHEPaI000pa30BaHusl.

37.Marmaruueckue mpomecchl  (3(dy3uBHBIE W  MHTPY3UBHEIE).
Knaccudukanus marMatudeckux mopoJi: KUcible (TPaHuT), CpeTHue
(cueHuT, TUOPHT), OCHOBHBIE (rabOpo, 0a3aybT), YIBTPOOCHOBHBIE
(myHuT, KUMOEPIIUT), IIENOYHbIe (He()ETMHOBBII CUEHHUT).

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

39.0K30reHHbBIe TPOLIECCHl: BBIBETPHUBAHME U  0OCAJKOOOpa30BaHUE
(puznueckoe, XuMHUYeckoe M OMOXUMHUYECKOE). MecTopoKIeHUs
HOJIE3HBIX UCKOMAEMBIX.

40.MeTtamoppuYeCcKre TPOIECCHl: KOHTAKTOBBIM W PErHOHAIBHBII
MeTaMopu3M. MecTOpOXKI€HUS MOJIE3HBIX UCKOMAeMBbIX.

41.TexHu4yeckue MpoIecchl MUHEPAI0O00pa30BaHUsI.

42 Ilonsitne 06 arjomeparuu. IIporeccsl JUCCOIMIIMKM MUHEpPAIOB 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 pe3yiabTaThl O0yYeHHs

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 W KIacCHQUIMPOBATh JInarHoCTHYECKUE CBOMCTBA MUHEPAJIOB
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 Pemmts 3a1auu:

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 pe3yiabTaThl O0yYeHHs

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:
[Iponienypa oOLEHUMBaHUS 3HAaHUM, YMEHHMH, HaBBIKOB MO aAucHUIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKIJIIOUAET YUYET YCIEIHOCTH 110 BUAAM OLIEHOYHBIX CPECTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OLIGHI/IBaHI/IC JOMAaIIHUX pa60T 10 JUCHUIIIIMHEC «OCHOBBI MHHCPAJIOTUW» MPOBOJUTCA 110
HNPUHIUITY «3a4TE€HO» / «HE 3aUTEHO.

«3auTeHO» BBICTABISIETCS B ClIy4yae, €CiIM JOMAIIHAS padoTa 0(hopMiIeHA B COOTBETCTBHUE C
TpeOOBaHUSAMHU METOAMYECKHX yKa3aHWH, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuas XOpOILIOo
CTPYKTYPUPOBaH, KOJIMYECTBO HCIOJIB3yeMOW JMTepaTypbl He MeHee 5. B ciydae, ecinu
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa olleHMBaHUS 3HAHWM, YMEHUW, HABBIKOB 1O JucHUIIHHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BHAaM OILICHOYHBIX cpeacTB (11.6.).
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 MPEIOCTABIISAIOTCA 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.

ITpomexyTouHas aTTecTanys 1o JTucuUIuInHEe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aJ[aHNus, BBIBIISIOIINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUH U BIaJICHUH,
IpoBOIUTCA B (hopMe 3aueTa.

Jlns nony4yeHus 3a4eTa o IMCUUIUIMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.ITonsiTHE O KpHCTAIJIE U KPUCTAIMYECKUX BEIIECTBAX.
52.0OCHOBHBIE CBOHCTBA KPUCTALIOB.
53.CuMMeTpust KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54 .IlpocTpaHcTBEHHAs! KPUCTAJUIMYECKAs PEIIETKa, €€ SJIEMEHThI U ITapaMeTphl.
55.IToHsITHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpucramio. [IpaBuia BeIOOpa oceid W eAMHUYHON TpaHU. MHIEKCH U CHMBOJIBI

rpaHeil U MpOCTHIX GOPM.
57.3aK0H palMOHATLHOCTH OTHOIIICHUH TapaMeTpoB - 3akoH ["aton
58.11paBuia yCTaHOBKM KyOMYECKUX U TETParoHaIbHBIX KPHCTAIJIOB.
59.11paBuia yCTaHOBKU TPUTOHAIBHBIX U T'€KCArOHAJIBHBIX KPUCTAIUIOB.
60.1IpaBuia yCTaHOBKM KPHCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]]a4l KPUCTAIIOXUMHHU. THUITBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPHUCTAIIMUECKUX PELIETOK U TUIIBI perieTok BPABD.

64.Tumnbl KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIOB.

65.Tunbl KPUCTALTHYECKUX CTPYKTYP METAJUINYECKUX KPUCTAILIOB.

66.Tumnb! KpUCTAUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILJIOB.

67.130Mopdu3M, TUIIBI H30MOP(H3MA IO CTETIEHU COBEPIICHCTBA U XapaKTepy 3aMeIICHUsI.

68.ITosmmophH3M U TOTUTUITH3M.

69.IlonsiTre 0 MuHepaie, pyae u nopoje. [IpomsliieHnas knaccudukanus.

70.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

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

72.Mexanudeckue (TBEpPAOCTh, CIAHHOCTh, H3JI0M) CBOMCTBa MUHEPAJIOB.

73.Mopdomnorus munepasnoB. [IoHATHE O CTPYKTYpE U TEKCTYype.

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

75.Knaccuduxanust CTpyKTyp MO OTHOCHUTEIHHOMY M a0COJIIOTHOMY pa3Mepy MHHEPaIbHBIX
WH/INBUJIOB.

76.0co6bie (hopMbl MUHEPAIBHBIX arperaToB Apy3bl, CHepoIuThl, HATEUHbIE (POPMBI.

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 METaJTypruu.

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 TPYIIIHI MOJEBBIX IITATOB.

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

84.XapakTepucTUKa CHWJIMKATHBIX MHHEpAJOB W3 TPYIIbl MHUPOKCEHOB: (JUOICHJ, AaBIWUT,
reIcHOepruT).

85.XapakreprcTuka MUHEPAJIOB IPyNIbl aM(pUO0I0B: (AKTUHOJIUT U POroBasi 0OMaHKa).

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

87 .MarmaTtudeckue nporecchl (3¢ y3uBHBIC M HHTPY3UBHBIC). Kiaccudukarus MarMaTnaecKux
nopoj: Kuciele (TpaHHT), cpeAHue (CHUEHHUT, AMOPHUT), OCHOBHBIE (rabOpo, 06a3aibT),
YIBTPOOCHOBHBIE (YHUT, KUMOEPIIUT), IIeJIOUHbIE (HEPEINHOBBIM CUEHUT).

88.IlermaTtuTOBBIE, KOHTAKTOBO-METacOMaTH4YecKHe (CKapHOBbIE) M  TUAPOTEpMaibHbIE
nporiecchl. MeCcTOPOXKICHHUS TIOJIEBBIX UCKOMIAEMBIX, CB3aHHBIE C STUMH MIPOIECCAMH.

89.0K30reHHbIE MPOIIECCHI: BHIBETPHUBAHHUE U 0CaK000pazoBaHue ((U3NUECKOe, XUMUUYECKOE U
OnoxuMuveckoe). MecTOpOKIACHHUS TIOIE3HBIX UCKOTIAEMbIX.

90.Metamopuyeckre  MpOLECCHl:  KOHTAKTOBBIH M PErHMOHAJBHBI  MeTaMopu3M.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.ITonsitue 006 armomeparuu. [Iporecchl IUCCONMIMKA MHHEPAIOB W METacOMAaTHYECKOTO
3aMelIeHusl.

93.11portecchl KPUCTAIUTH3ANNH TIPU arJIOMEpaIlHH.

94.XapakTepHcTUKa ITIaBHBIX U XapaKTEPHBIX arJOMEpallMOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAIOB.

96.0cHOBHBIE CBEICHUS O KPUCTAITU3AIMH BEIECTBA.

97.KuHeTn4eckre TUITBI KPUCTATU3AIUH.

98.3aposxaeHne KpUCTaIOB.

99.0cHOBHBIE TEOPUHU POCTA KPUCTAJLIOB.

100.Kpucramnorpadpust 1 MUHEPAJIOTUSI METAITYPTHYECKHUX IITAKOB U [IUIAMOB.



[Tpunoxenue 3
MeToanyeckue peKOMeHIAIHUN M0 BHINOJHEHUIO U 3aIIIMTE NPAKTHYECKUX PadoT
1. lIpuroToBuTH J1a00PATOPHBbIE NPUHAAIEKHOCTH:

*CTEKIIO;

*hapdopoByro Herna3ypoBaHHYIO TUIACTHHKY;

*mkany TBepaoctu Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJIIHYIO KUCJIOTY.

2. Onpenenauts 0jeck MuHepasa. [IpoBeputs cedst 0 STATTOHHON KOJIICKITHH.

3. OnpeneauTh BET MIUHEPAJIA, UCIIONB3YysS YTOYHEHHS THITA «SI0JI0YHO-3EIICHBII,
«COJIOMEHHO-KEIITBINY, «KEATO-3€ICHBIN» 1 T.II.

4. IlpoBecTH 4epTy U pacTepeTh ee AJs NodydyeHus: 00j1ee TOHKOrO MOPOIIIKa.
5. OnpeneauTs CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BEbIICHUTB, COCTOUT 7M1 00pa3el U3 OJHOTO 3epHa, U3 MHOTHUX MEJKHX 3€pEH WM UMEET
CKPBITOKPUCTAILIMUECKOE CTpoeHue. B mocinemHeM ciydae chaifHOCTh HaOMIIOAATh
HEBO3MOXHO.

e HaxnonuTs 00pasell K CBeTy M HATH IMMOBEPXHOCTH, 3epKaIbHO OTpakaromue cBeT. Ecim
OHHU UAYT MapauIeTbHBIMU CTYIIEHBKAMHU — 3TO, BO3MOXKHO, CITATHOCTP (2 MHOT/Ia — TPaHu
KpPHUCTAJUIOB).

e VYCTaHOBHTH, 10 KAKUM HAIIPABIICHHUSM UJET CIAHOCTD, & IO KAKHM - H3JIOM.

e Ompenenuts yroy MeXay IIIOCKOCTSIMU CIIAifHOCTH B TPajycax.

6. OnpenenuTs TBEPAOCTH MUHEPAJIA.

OHpCI[CJ'I}ITL TBCPAOCTb MUHCPAJIA CJICAYCT Ha CBCKEM M3JIOME, HAa I'PAHAX KpHUCTAJlJIa, HO HC Ha
BLIBGTpHJ'IOfI IMMOBCPXHOCTHU U HC HAa U3JIOMC arperaToB.

7. He mytath yepTy M napanuny. Yepra ocraercs Ha ¢haphopoBoii IIacCTHHKE, a [aparuHa — Ha
creke!

8. OnpeneuTh MArHUTHBIE CBOMCTBA TEMHOOKPAILICHBIX MHUHEPAJI0B, UCIIOJIb3Ysl KOMIIAC
WA MarHUTHYIO CTPEJIKY.

9. IlpaBuJIbLHO Ha3BaTh ONpe/eseMblii 00pa3en MOXHO JIHILb IIOCIIE TOrO, KaK BBISBICHBI BCe
ero (pu3HYecKue CBOMCTBa 1 MOP(OJIOTHIO.



