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JIucr akryanusanuu padoyeii nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonornu, MapKIenaepcKoro aena u 00orameHus

IIporokon ot 20 1. Ne

3aB. kadeapoii I/I.A.F_pmeH

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqanuu kadeapsl ['eosoruu, MapKIenaepcekoro aeia u 000orameHus

[Iporokonm ot 20 . Ne

3aB. xadeapoit N.A.T'pummn

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
yueOHOM roJly Ha 3acefaHuu Kadeapsl ['eomoruu, MapKIeHaepcKoro aenaa u ooorameHus

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.F_pI/mH/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2024- 2025
y4eOHOM roy Ha 3acenanuu Kadeapsl ['eosoruu, MapKIenaepcKoro aeia u 00oraeHus

[Iporokon ot 20 . Ne
3aB. kadenpoii N.A.T'puniun




1 Iles1u ocBOEHUSI TN CHUTLTHHBI (MOLYJI51)

ensto JTUCITUTITUHBI «OCHOBBI MUHEPAJIOTHH» SIBJISICTCS H3y4YeHue
KPUCTALIIOMOP(OJOTUH, KPUCTALIOXUMHUHU, KPHUCTAUIOQU3UKK H  KPUCTALUIOTEHE3Hca
MHUHEPAJIOB B METALUTYPTHYECKUX M €CTECTBEHHO-TEOJOTHYECKHUX MPOIeccax.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juctummmaa OCHOBBI MUHEPAJIOTHH BXOJWT B BapUATHBHYIO 4acTh Y4eOHOTO IUTaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  u3ydeHus JUCHMIUIUHBI  HEOOXOAUMBI  3HaHUS  (YMEHHS, BIIAJCHUS),
c(hopMuUpOBaHHBIC B pE3YJIbTaTE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Xumus

duznyeckass XUMHUS

dusnka

MaremMaTuka

3Hanus (yMEHUS, BJIQJICHNUS ), TOJYICHHBIC PU U3YYCHUH JAaHHOW JUCIUILTUHBI OYIyT
HEOOXOAUMBI JJISI U3YYCHUS TUCIUILTAH/TIPAKTHK:

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTUKA

3 Komnerenuuu ody4aromerocs, popMupyemsbie B pe3yJibTaTe 0CBOCHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynabrare ocBOeHMS ~JUCHMIUIMHBL  (MOAyns)) «OCHOBBI ~MHHEPATIOTHUN
oOyJaromuiics 10JeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSAMU:

CrpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUEHHS
3JIEMEHT
KOMIIETCHIINH

ITK-2 cmocoOHOCTBIO BLI6I/Ip8.TB MCTO/JbI UCCIICAOBAHUA, IINIAHUPOBATH U IIPOBOAUTDH
H€06XOI[I/IMI)I€ OKCIICPUMCHTBI, MHTCPIPCTUPOBATD PC3YJILTATHI U ACJIaTh BBIBOJAbI

3HaTh OCHOBHBIE OTPEIEIICHUS U TIOHITUS MTPEIMETOB KpHcTauiorpadus,
MUHEpaJIorus U nerporpadusi; cnenuPuKy U IpUHLIUIIBI HAYYHOTO
3HAHUS; TJIABHBIE 3TaIlbl PA3BUTUS HAYK;

- 3JIEMEHTHI U IapaMeTpbl IPOCTPAHCTBEHHOMN PEIIETKH;

- OCHOBHBIE CBOWCTBA KPUCTAIITHYECKOTO BEIIECTBA, KIACCU(PUKAILIUIO
KPUCTAJIJIOB U MPOCThIE (HOPMBI MHOTOTPAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIOTpadui;

- YCTAaHOBKY U CUMBOJIMKY KPUCTAJIJIOB,

- CTPYKTYpPY KPUCTAILJIOB;

- IMarHOCTUYCCKUEC MMPU3HAKHW MHUHCPAJIOB;

- KJaccuUKAIUI0 MUHEPAIOB, O0IIYIO0 XapaKTEPUCTUKY KIIACCOB,
OCHOBHBIE HAIPABIICHUS TPAKTHYECKOTO UCTIOIB30BAaHUSI MUHEPATIOB;
- OCHOBHBIC OHAOT'CHHBIC Y OK30I'CHHBIC IPOUCCCHI
MUHEPaI000pa30BaHHUS;

YMerb KOPPEKTHO BBIpaXKaTh U apryMEHTHPOBAHO 00OCHOBBIBATH MOJIOKEHUS
IpeIMETHOM 001aCcTH 3HAHUSA, TUATHOCTUPOBATh 3 (HEKTUBHOCTh
METO/I0B MCCIIEJOBAHNUS; IPUMEHATh HOBBIE 3HAHMS B HAYYHO-
MIPAKTUYECKOU IEATEIbHOCTH.

- OIPEIENATh AIEMEHThI CHMMETPUHU U MPOCThIE POPMBI MHOTOTPAHHHUKOB
U MX KOMOMHAIIMU, CHMBOJIBI TpaHel U KI1acCU(pHUIIMPOBATH KPUCTAILIIBI;

- OIIACBIBATh CTPYKTYPbI KPUCTAIIOB;

- OTpeeNATh (Pu3nYecKre CBOUCTBA U MOP(OIOTHIO MUHEPAJIOB.




Bnanets

HaBbIKaMU U MCTOAHWKAMH OLCHKH, U HHCTPYMCHTAMU IMPOBCACHU
HCCHGHOB&HHﬁ; HaBbIKaMU JUArHOCTHKH KPHUCTAJIJIOB, MUHCPAJIOB.




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHHUIINHBI (MOIYJIs)
OO01mast TpyA0eMKOCTh AUCHIHUIUIMHBI COCTABISECT 2 3a4€THBIX AWHMII /2 aKaj. 4yacoB, B TOM

qHCe:
— KOHTaKTHas pabota — 34,95 akaj. yacos:
— ayauTopHas — 34 akaJ. 4acos;

— paeayautopHas — 0,95 akan. yacos

— camocrosTenpHas padora — 37,05 aka. 4acos;

dopma arTecTaluy - 3a4eT
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Y pabora =5 B
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Bremonaenne n
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u neTporpadude-cKux 9 Teme. Y CTHBIH
. HOW JIUTEpaTyphl
UCCIIeIOBAaHN I orpoc
(cobecenoBanme)
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5 Oopa3oBarejibHbIE TEXHOJIOTHH

Jiis  peanuzanu  MPEAYCMOTPEHHBIX BHAOB Yy4eOHOW pabOTBI B  KadecTBe
00pa3oBaTeNbHbIX TEXHOJOTHUN B MPENoJaBaHWU TUCHUIUIMHBI «OCHOBBI MHHEPATOTHI
UCTIONIB3YIOTCSI TPATUIIMOHHBIE, HHTEPAKTUBHBIC, TEXHOJIOTHSI C UCIIOJIb30BAHUEM JJIEMEHTOB
OHJIAlH - KYypCOB, MpPEACTABIECHHBIX HAa HAlMOHAIBLHOM o00pa3zoBaTenbHON mMIIaThopMe
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takxe Ha mIatdhopMe MPOCBETUTEILCKOTO MIPOSKTA
«JIexkToprym» - www.lektorium.tv.

JIekiuu mpoXOoAT B TpaauIMOHHON (popme. Ha JeKIMu-KOHCYIbTAIlUU, U3JIaraeTcs
HOBBIH  MaTepuas, COMPOBOXKIAIOUIMNCA BOIMPOCAMU-OTBETAMU IO TEME  JICKIIHH.
Hcnonp3yeTcss TEXHOJOTHS - JIGKUUSA-BU3yalld3alMs, TJ€ U3JIOKEHHE Marepuana
COIIPOBOKIAETCS Mpe3eHTalnel (JeMoHCTpanueld y4eOHbIX MaTepualoB, MPEICTaBICHHBIX B
pa3MYHBIX 3HAKOBBIX CHUCTEMax, B T.4. WUIOCTPAaTUBHBIX, TIpaUuecKux, ayauo- u
BUJICOMATEPHUAJIOB.

JlaGopaTopHble U MpaKTU4YECKHe pPa0OThHI BHITOIHSAIOTCA CTYACHTaMU 110 BapUaHTaM.

CamocrosarenbHass paboTa 3akiIO4aeTcsi B MpopabOTKe OTAEIbHBIX BOMPOCOB IPHU
W3YYE€HUHU IMCUUIUIMHBI U IPH MTOATOTOBKE K c/laue 3a4eTa.

1. TpanuuuonHsie 00pa3oBaTENbHbIE TEXHOJIOTUHA OPUEHTUPYIOTCS HA OPraHU3alMIo
00pa3oBaTeNbHOTO MpoLlecca, MPEANONAralonlyl0 NpPSIMYI0 TPaHCISIMUIO 3HAaHWM — OT
npenoaaBaresis K CTYACHTY (IPEUMYIIECTBEHHO HAa OCHOBE O0BSICHUTEIbHO-UIUTFOCTPATUBHBIX
METOJIOB 00y4eHuUs). YueOHas AeITeTbHOCTh CTY/IeHTa HOCUT B TAKUX YCIOBHSIX, KaK MPaBUJIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHSATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHass JeKIUs — TOCIEIOBATENIbHOE H3JIOKEHHE MaTrepuana B
TUCIUIIMHAPHON JIOTHKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CPEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oecema mpemojaBaTeisi U CTYISHTOB, OOCYKIEHHE 3apaHee
MOJTOTOBJICHHBIX COOOMICHW MO Ka)KAOMY BOIPOCY IUIaHA 3aHATHS C €AMHBIM JJIS BCEX
MepEeYHEM PEKOMEHIyeMOM 0053aTeIbHON U TOMOTHUTENbHOM JIUTEPATypHI.

[IpakTuyeckoe 3aHsTHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HABBIKOB 110
MPEIOKEHHOMY aITOPUTMY.

2. TexHoNOTHH MPOOJIEMHOTO OOYICHUS — OpraHU3aIis 00pa30BaTEILHOTO MPOIIecca,
KOTOpasi MpeAroaraeT MoCTaHOBKY MPOOJIIEMHBIX BOMPOCOB, CO3/1aHNE YYEOHBIX TPOOIEMHBIX
CUTYaIMi IJIsl CTUMYJTUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

@opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TEXHOJIOTUH MPOOIEMHOTO O0YUEeHHUS:

[IpoGnemHas nekuusi — WU3JIOKEHUE Marepuana, MPeANoiaraluee MOCTaHOBKY
MpOOJIEMHBIX M JMCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE DPA3JIMYHBIX HAYYHBIX IMOAXOMOB,
ABTOPCKHE KOMMEHTAPHUH, CBSI3aHHBIE C PA3JIMYHBIMU MOJIENISIMUA WHTEPIPETANN U3Y9aeMOT0
MaTepuana.

Jlexuust «BaBoem» (OMHapHas JIEKIUsI) — U3JIOKEHHE Marepuaisa B ¢opme
JTUAIIOTMYECKOTO OOIIeHUsS JBYX TNIperojaBareneil (Hampumep, PEeKOHCTPYKLHUS TUaliora
NPEJICTaBUTENCH Pa3IMYHBIX HAYYHBIX HIKOJ, Ky4EHOTO» M «IIPAKTHKA» U T.I1.).

[IpakTudeckoe 3aHsTHE B (opMe MpPaKTUKyMa — OpraHu3anus y4eOHOU paboThI,
HarpaBJeHHAs Ha pEeNIeHHE KOMIUIEKCHOW y4eOHO-TI03HABATENbHOM 3a7auu, TpeOyromen ot
CTyJI€HTa IPUMEHEHHU S KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIESCKIX HABBIKOB.

[IpakTnueckoe 3aHATHE HaA OCHOBE Keic-MeToga — OOydeHHE B KOHTEKCTE
MOJICIIUPYEMON CUTYalIHH, BOCITPOM3BOISIICH peanbHbIe YCIIOBHS Hay4HOH,
MIPOU3BOACTBEHHOM, 00II1eCTBEHHOMI NEeITEIbHOCTH. OO6yuaromuecs JIOJKHBI

MPOAaHATM3UPOBATh CHUTYAIUIO, Pa300paTbcs B CYTH MPOOIEM, MPEATIOKHUTH BO3MOXKHBIC
pemieHuss W BBIOpaTh Jiydmiee W3 HHUX. Kelcbl 0a3upyroTcss Ha pealbHOM (PaKTHUUECKOM
MaTepuase WiH )K€ MPUOIKEHBI K peaTbHON CUTYaIIUH.

3. UrpoBbIe TEXHOIOTUH — OpraHu3aIys 00pa3oBaTeIbLHOTO MpoIecca, OCHOBAaHHAS Ha



PEKOHCTPYKIIMM MOJEJICH TOBENCHUS B paMKaxX IIPEUI0KCHHBIX CLIEHAPHBIX YCIOBHH.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuyebHasg urpa — (opma BOCCO3JaHHUsS NPEAMETHOIO M COLMAIBHOIO COJEpIKAHUS
Oyaymeit mpopecCHOHANBHONU JESTENbHOCTH CIIEHUAINCTA, MOJEIUPOBAHUS TaKUX CHUCTEM
OTHOULICHHUH, KOTOPBIE XapaKTEPHBI ISl TOU AEATENBHOCTH KaK LIEJIOTO.

JlenoBasi Urpa — MOJICIIMPOBAHKUE PA3TUYHBIX CUTYaIlUi, CBA3aHHBIX C BHIPAOOTKOHN U
IPUHATHEM COBMECTHBIX PELICHUH, 00CYKAEHUEM BOIIPOCOB B PEKUME «MO3TOBOI0O IUTYPMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUSA B KOJIJICKTHBE H T.I1.

PoneBast mrpa — mMuTanus WO PEKOHCTPYKLUS MOJIENIEH POJEBOrO IOBEACHUSA B
IIPEJJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTUU IPOEKTHOrO 00yUeHHsI — OpraHu3anus o0pa3zoBaTeIbHOIO Ipolecca B
COOTBETCTBUH C QJTOPUTMOM IOATAIMHOTO PEUICHUs MPOOIEMHOM 3aaull WM BBITOJIHEHHS
yueOHoro 3aganus. [IpoekT mpexnosaraeT  COBMECTHYH — y4e€OHO-TIO3HaBaTENIbHYIO
JeSITeILHOCTD TPYIIIBI CTYIEHTOB, HAIIPABICHHYIO HA BHIPA0OTKY KOHILICTIIIH, YCTAHOBJICHUE
nened M 3anad, (GopMyJUPOBKY OXKHMIAEMbIX PpE3yJbTaTOB, OINpPEICICHUE NPUHLUIIOB U
METOAMK pEIIeHUs IMOCTABJICHHBIX 3ajay, MJIAHUPOBAaHUE X0Ja paboThl, MOMCK JTOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, IOATANHYIO peaU3alHIo 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 HAay4dHOU mHpoOieMmsl,
npeaMera U 0o0BEKTa HCCIIENOBaHMs, LeJIed M 3aJad, METO/I0B, HCTOYHUKOB, BBIIBI)KEHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUEHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoOeKT, Kak MpaBUiIO, HE UMEET JAETAJIbHO NMPOPAOOTaHHOW CTPYKTYPHI;
y4eOHO-TI03HaBaTeIbHasl JIESATEIbHOCTh CTYAEHTOB OCYILECTBIISETCS B paMKax pPamMOYHOIO
3a/laHusl, MOJYMHSACH JIOTUKE M MHTEpecaM YYacTHUKOB IIPOEKTa, >KaHPY KOHEYHOI'O
pesyibTara (razera, GUIbM, IPa3IHUK, U3JaHUE, SKCKYPCHUS U T.I1.).

WudopManvoHHBI TNPOEKT — Yy4eOHO-TIO3HABaTeNbHAS JAEATENBHOCTh C  SIPKO
BBIPQ)KEHHOW 3BPUCTHYECKOW HANpaBIEHHOCTbIO (MOMCK, OTOOp M CHUCTEMaTH3alMs
nH(pOpMalUU 0 KAKOM-TO 00BEKTEe, 03HAKOMJIEHHE YIaCTHUKOB IIPOEKTa C 3TOM HH(pOpMaLuen,
ee aHaJI3 U 00001IeHHE [T IPe3eHTaluu 0oJiee IMHUPOKOH ayIuTOpUn).

5. IHTepakTUBHbBIE TEXHOJIOTUHU — OpraHu3alns 00pa3oBaTeIbHOro Mpolecca, KoTopas
IpeaIoyiaracT akTUBHOE U HEJIMHEMHOE B3aMMOJCHCTBHE BCEX YYAaCTHUKOB, JOCTHKECHHE HA
ATONH OCHOBE JIMYHOCTHO 3HAUYMMOTrO JUIsi HUX OOpa3oBareibHOro pesynapraTa. Hapsmy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSIMU TakKOro poja HIPHUHLUI  HMHTEPAKTUBHOCTHU
MpOCJIEKUBAaETC B OOJIIIMHCTBE  COBPEMEHHBIX  O0Opa30BaTENbHBIX  TEXHOJOTHH.
WHTEepakTUBHOCTh ~ MOApPa3yMeBaeT  CyOBEKT-CyOBEKTHBIE  OTHOIIEHMS B XOJe
o0pa3oBaTeNbHOTO Ipolecca U, Kak CcleAcTBHe, (opMHpOBaHHE CaMOpa3BUBAIOLIEICS
UH(POPMALIMOHHO-PECYPCHON CPEIbI.

@®opMbl yUeOHBIX 3aHATUHN C UCTOIb30BAaHUEM CIEIIMATU3NPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOT U

Jlexusi «0OpaTHOM CBSI3U» — JIEKLIUA—TIPOBOKaLMs (M3JI0)KEHUE MaTepHralia ¢ 3apaHee
3aIIaHUPOBAHHBIMU omnokaMn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-TUCKyCCUSl — KOJUIEKTUBHOE 00CYX/I€HUE KaKoro-JInbo CIIOPHOro BOMpOcCa,
npoOsieMbl, BBISBIIEHHE MHEHUH B Tpymmne (MEXrpyIlnmoBOM AMajor, AMCKYCCHUS Kak
CIIOp-/IUAJIoT).

6. HHopManmmoHHO-KOMMYHHKAIIMOHHBIE  00pa30BaTeNbHbIE  TEXHOJIOTHH  —
OpraHu3anus 00pa3oBaTeNHLHOIO nporecca, OCHOBaHHas Ha IPUMEHEHNN
CHEIHaIN3UPOBAHHBIX IPOrPAMMHBIX CPE/l M TEXHUYECKUX CPEICTB paboThl ¢ HHGOpMaIueH.

®opmbl yUeOHBIX 3aHATUI C HCIIOJIb30BaHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL:

Jlexuus-Bu3yaln3anus — U3J0KEHUE COJIEPKaHUs COIIPOBOKIAETCS MTPE3ECHTALIUEN



(IemMoHCTpalnuel yueOHbIX MaTepUaoB, IPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUTIOCTPATUBHBIX, IPaUUECKHX, ayH0- U BUICOMATEPHATIOB).

IIpakTnyeckoe 3aHsATHE B (OpMe MpPE3eHTAlMM — IPEACTaBICHUE pE3yJIbTaTOB
IIPOCKTHOM WJIH UCCIIENOBATEIIbCKON ACATEIBHOCTH C UCIIOIb30BAHUEM CIIELIUATIM3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

B cBs3u ¢ Tem, 4TO AaHHAs MporpaMMma paccuMTaHa Juis OOydYalolMXCs B BHUJE
JUCTAaHIIMOHHON (OopMbI 00y4YeHMsI, TO COOTBETCTBEHHO OyIyT MCIIOJb30BaThCS BCE BUJBI
Oumnnaitn o0y4yeHus

OmnnaiiH 00y4eHue NpeKpacHo MOAXOIUT Ul TeX, KTO XKHUBET B OTJAIEHHBIX pailoHax,
a Takxke I Te€X, KTO B CHJIY ONpEACNEHHBIX NPUYMH HE MOXKET IOCeIaTh O4HYI0 (opMy
oO0yuenust. Kpome T0ro, HECOMHEHHBIM MTPEUMYILLECTBOM JUCTAHLIMOHHBIX KYpCOB O0yUYeHUs
yepe3 VHTepHeT sBiseTcs TO, YTO 00yUaIOMIUNACS MOXKET caM BBIOpaTh, B KAKOE BPEMs CYTOK
eMy yhnoOHee 3aHUMaTbCsA, a TaKXKe ONpeAeiIuTh i ce0s  MHIUBUAYAIbHYIO
MPOAOJIKATEIIBHOCTD 3aHATHU.

Yar-3aHsATHA  —YyueOHble  3aHATHUSA, OCYLIECTBISAEMBbIE C  HCIIOJIb30BaHUEM
4aT-TeXHOJIOTUU. Yar-3aHATHS NPOBOIATCS CHUHXPOHHO, TO €CTh BCE YYaCTHUKM HMEIOT
OJTHOBPEMEHHBIM J0CTyN K 4YaTy.B pamkax MHOrMX IUCTAaHIIMOHHBIX Y4Y€OHBIX 3aBelICHHM
JEHCTBYET YaTr-1IKoJIa, B KOTOPOI ¢ MOMOUIbIO YaT-KaOMHETOB OpraHU3yeTCsl B3aUMOJIeHCTBHE
IIE€JaroroB U Y4eHUKOB.

Be06-3aHATHS —AMCTAaHIIMOHHBIE YPOKH, KOH()EpPEHIINH, CEMUHAPHI, AEIOBBIC WIPHI,
nabopaTopHble padOThl, IPAKTUKYMbl M Jpyrue (GopMbl y4eOHBIX 3aHATHH, NPOBOJUMBIX C
IIOMOILBIO CPEJICTB TEIEKOMMYHHUKAIMN U JIPYTUX BO3MOXKHOCTEH «BCEMUPHOU IMayTHHBI».
Jlis BeO-3aHATHI MCHONB3YIOTCS CHELHMaIM3MpPOBAaHHBIE 00pa3oBaTelibHbIE BeO-(hOpyMbl —
¢dbopMa paboOThI TIOJIB30BATENICH TI0 ONPEACIEHHON TeMe W MPOOIeMe ¢ ITOMOIIBIO 3aIHCeH,
OCTaBJIIEMBIX Ha OJJHOM M3 CAliTOB C YCTAHOBJICHHON Ha HEM COOTBETCTBYIOILEH IPOrPaMMOM.

Ot dar-3aHSATHH BEO-POPYMBI OTIMYAIOTCS BO3MOXKHOCTBIO OoJiee JITUTEITHHON
(MHOrOo/HEBHOM) pPabOTBl M ACHMHXPOHHBIM XapaKTepOM B3aUMOJEHCTBUS YYEHUKOB U
IIE€JJarOroB..

TenexoHdepeHIMU— MPOBOJATCS, KaK IPaBUIIO, HA OCHOBE CHUCKOB PACCBUIKH C
UCIIOJIb30BAaHUEM JJIEKTPOHHOW mouThl. [l y4ueOHBIX TenekoH(epeHIil XapaKTepHO
JIOCTIDKEHUE 00pa3oBaTeNbHBIX 3afady. Takke CymecTBYOT (OpMbI AMCTAaHIIMOHHOTO
00y4eHus1, IpU KOTOPOM y4eOHbIE MaTE€PHUAJIbl BBICHUIAIOTCSI TOUTOM B PETHOHBI.

OmnnaitH-ceMHUHap— pPa3HOBUIHOCTh BeO-KOH(EPEHIMH, TPOBEICHUE OHIalH-BCTpeY
WM Tpe3eHTanmii yepe3 IHTepHeT B pexuMe peanbHOro BpemMeHdu. Bo Bpems
BeO-KOH(pEpEeHIINH KaXKAbII U3 yJaCTHUKOB HAXOJUTCS Y CBOEr0 KOMITBIOTEPA, A CBSI3b MEXKY
HAMH TIOAJEpKUBAeTCA 4epe3 IHTEepHET mOCpPEencTBOM 3arpykKaeMoro IpWIOKEHUS,
YCTAHOBJIEHHOT'O HAa KOMIIBIOTEPE KaX/10T0 YYaCTHUKA, WM Yepe3 BeO-TIpUIoKeHHUE.

T.K. OOyuaromuiics IUCTaHUUOHHOM (opMbl OOyueHUsT HE HMEET KECTKOTo
pacriucaHMs 3aHATUH, a BCe HIOAHCHI BCErJa MOTYT PELIMThCs Hauboisiee ObICTpbIM 00pa3oM
IIPY TTOMOIIX 3JIEKTPOHHOMU 1mouThl, ckaina wim 1CQ. Kpome Toro, mosBisieTcss BO3SMOXHOCTb
HIOrOBOPUTSH C MpernojaBareneM ON-line u 3a1ath Bce MHTEPECYIOIINE BOMPOCHI 0 TOMY HIIH
uHoMy nmpeamery. Ilpoxons oOyueHue, AMCTAaHIMOHHOE OOpa30BaHHME TIO3BOJISIET HE
0ECIIOKOUTHCS O TOM, UTO KaKHe-TMO0 OLIeHKU OyyT MOCTABIIEHBI «C IPUCTPACTHEM.

6 YueOHO-MeTOqUUECKOE 00ecedeH e CAMOCTOSITeJILHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 VYueOHO-MeTOnMYecKoe M WH(POPMAINHMOHHOE o0ecneyeHHe AUCHUTLINHBI
(Mmomyuis)



a) OcHoBHas1 IMTEpPaTypa:

1. A6pamona, P.H. Beaenue B reosoruto : y4ue6. mocooue / P.H. AGpamona, A.IO.
®anpbk ; ToMCKMU MOJUTEXHUYECKUUA YyHuUBepcutTeT. - ToMmck : HM3a-Bo Tomckoro
MOJIMTEXHUYECKOTO yHHBepcutera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr :
anekrponnsii. - URL: https://znanium.com/catalog/product/1043918  (mara oOparueHus:
06.12.2020). — Pesxxum qocTyma: 1o MOAUCKE.

0) /lonoJiHUTEIbHAS JINTEpaTypa:

2. Anansbes, B. 1. Umxenepnas reonorus : yaeOnuk / B.I1. Anannes, A./l. [ToTanog,
A.H. YOnun. — 7-e uzn., crepeorun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Briciuee
obpasoBanue: bakamaBpuar). - ISBN 978-5-16-011775-1. - Tekcr : anekrponnsid. - URL:
https://znanium.com/catalog/product/769085  (mata oOGpamenus: 06.12.2020). — Pexum
JOCTyTA: 10 TOJIIUCKE.

3 CanpnaukoB, B.H. Kypc nekumii mo oOmei reomormu. Y. 1: yueOnuk / B.H.
CanbHHUKOB ; TOMCKHI TTOJIUTEXHUYECKUA YHUBEPCUTET. - 2-€ W3J., UCIIP. U JOM. - TOMCK :
N3n-Bo ToMckOro moJUTEXHHUYECKOTo yHHBepcuTeTa, 2016. - 384 c¢. - ISBN
978-5-4387-0727-1.1. - Tekcr : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043910  (mara oGpamienus: 06.12.2020). — Pexum



https://znanium.com/catalog/product/1043918
https://znanium.com/catalog/product/769085
https://znanium.com/catalog/product/1043910

B) MeTonuyeckue ykazaHus:
[IpencraBieHbl B IPUIIOKEHUH 3.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne morosopa Cpoxk neicTBUS IULEH3UU

MS Windows 7
Professional(uis  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |/[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip cB000IHO pacnpoctpansemoe [10 0OECCPOYHO
FAR Manager cB000HO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlIKa
HauunonansHas HH(OPMAIMOHHO-aHATUTHICCKAs URL:
cucreMa —  Poccuiickuii  MHAEKC  HAYYHOTO h s . .
ttps://elibrary.ru/project_risc.as
uutrposanus (PHUHIL) P y.ru/project_ P

ITouckoBas cucrema Axaaemuss Google (Google
Scholar)

URL.: https://scholar.google.ru/

WNudpopmannonnas cucrema - EnuHoe okHO JocTyna K
UH(OPMALIMOHHBIM pecypcaM

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




9 MartepuajJbHO-TEXHHYECKOE 00ecneyeHne JUCHUTNIMHBI (MOTYJINA)
MatepuanbHO-TeXHUUYECKOe 00ecrieueHre IMCIUIUTHHBI BKITIOYAET:

VY4yeOHble ayqUTOpUN I IPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIIA:
MynbTUMEINIHBIE CPEICTBA XPaHEHHUS, TIEPEIauu U MPeICTaBICHUS HHPOPMALUU

JlaGopaTopusi MUHEPaJIOTHU:
Y4eOHbIe KOJUIEKIIMA MHHEPAIOB U TOPHBIX MOPOJ] HA CTEHIaX.
Konneknuu MuHEpasaoB, TOPHBIX TOPOJ, IOJIE3HBIX HCKOMAaeMblX, ¢uiopel U (ayHbl B
reojoruueckoM myszee MI'TY. Paboune komiekuun mozeneit kpucramios. [1lkana tBepaoctu
Mooca B siimuukax. ['eonoruveckuii kommnac. Y 4eOHbIe T€0JI0THYECKUE KapThl.

Jlaboparopus nerporpaduu:
VueOHbIE KOJJIEKIMU TOPHBIX MOPOA Ha cTeHaax. KouieKuuu TOpHBIX HOPOJ, IOJE3HBIX
UCKOTIaeMbIX, (1opbl U GayHsl B reonornyeckoM myzee MI'TY. Illkana tBepmoctu Mooca B
smudKax. [ eonornyeckuii komnac. Y4eOHbIE Fe€0JIOTHYECKHE KapThI.

VY4eOHble ayauTOpUU JUIsl TPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJbTallMi, TEKYIIEro KOHTPOJS M IPOMEKYTOYHOM aTTECTALlUU:
[epconanbubie kommbioTepsl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

AyIUTOPUY IS CAMOCTOSTEILHOM PabOTHI: KOMITBIOTEPHBIC KIIACCHI; YUTATHHBIC 3aJTbI
OMOJINOTEKH:
[Tepconanbubiec kKoMIbIOTEphI ¢ TaketoM MS Office, Beixogom B MIHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCUTETA

[Tomemenne [uIsi XpaHeHHS M MPOPMIAKTUYECKOTO OOCTYKMBaHUS y4eOHOTO
000py10BaHUS:
Cremnaku Jyis  XpaHEHUsT y4eOHO-HATJIATHBIX TOCOOMH U y4eOHO-METOIUYECKON
JIOKYMEHTAIUU.



[Tpunoxenue 1

6 YueOHO-MeTOIMYeCKOe oDecreyeHne CaMOCTOSITeIbHONH padoThl 00y4arommXxcst

[lo pmucnumuHe «OCHOBBI  MUHEpPAJIOTUW»  MPEAYCMOTPEHA  ayauTOpHAs H
BHEAYAUTOPHAsI CaMOCTOATENbHAs paboTa oOyyaromuxcs. TpyaoeMKOCTh CaMOCTOSTEbHON
paboTHI CTYJIEHTOB 10 Y4eOHOMY TuTaHy cocTaBiseT 49,35 aka. 4acos.

IIpumepHas CTpyKTypa U COAEpKaHUE Pa3iesIOB JUCLUIIINHEI

Koz Tema

Conepixanue
TeMEbI JTUCHHUIIIIUHBI ACp

1 cemecmp

P1 Ochoewl Kpucmannozpaguu.

T1.1 Broanas. OcHoOBBI Munepanorus 1 METaJuTyprus 3apOInINCh
Kpuctayorpaduu. 3aKoH MPaKTUYECKU OJJHOBPEMEHHO Ha 3ape pa3BUTUS
IIOCTOSTHCTBA YIJIOB yenoBedecTBa. [Ipeamer u 3amaun
KpucTaIiorpadguu, KpUCTAIUIOXUMHUH U
MUHEpAJIOTuu. 3HaU€HHUE 3TUX HAYK JJIs
MCCJICI0BAHKS MUHEPAJIOB, Py, TOPHBIX TTOPOJI,
arJioMepaToB, IUIAKOB U MeTayioB. O01mas
XapakTepucTuka kpuctauios. Kparkas ucropus
pa3BUTHA OOIIEH U TEXHUYECKOM
KpUcTauiorpaguu 1 MUHEPAJIOTHH.

ArperaTHble COCTOSIHMS BelecTBa. Kpucram u
KPUCTAJIJINYECKOE COCTOSIHE MUHEPAJIOB U
MeTauioB. O0IMe CBOMCTBA KPUCTAJIIOB:
OJIHOPOAHOCTb, TUCKPETHOCTh, aHU30TPOITHOCTb,
CUMMETPUYHOCTH, CIOCOOHOCTH K
camoorpaHeHHo. PacipocTpaHeHHOCTh
MUHEPAIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
OBITY.

T1.2 CuMMeTpHs KpUCTaJUIOB DneMEHTBl CAMMETPUU: HEHTP, INIOCKOCTH U OCH
(TTOBOpPOTHBIE M UHBEPCUOHHBIE) CHMMETPUH.
B3anmoneiicTBre 351eMEHTOB CUMMETPUU. Bubl
CUMMETPUHU, CHHTOHUH, KATETOPUH U UX
KJ1accuukarms.

T1.3 [Tpocteie hopmel kpuctamuioB | Kpuctamn, ero rpanu, pedpa u Bepimsbl. CBs3b
BHEITHEH (OPMBI M BHYTPEHHETO CTPOCHUS
KpHucTamioB. Popma KpUCTAIIOB. 3aKOH
MOCTOSTHCTBA JIBYTPAHHBIX yrioB. [IpocTeie n
KOMOMHAIMOHHBIE (POPMBI IpaHeit, pedep u
BepIiH. BHenHne GOopMBI 1 aHATOMUS
kpuctamioB. CkeneTHble (HOPMBI KPHUCTAIIIOB.
Kpucrannnueckne 1BOMHUKHY.

T1.4 Kpucrannorpadpuueckue [TpaBuiia BeIOOpa KpucTayiorpaguueckux ocei u
CHUMBOJIBI €IMHUYHOW I'paHu. 3aKOH pallMOHAIBHOCTH




Kon

TCMBI

Tema
JUCIATIIIMHBI

Coneprxanue

OTHOILIEHH apameTpoB (3akoH ["aron). Hekce
U CUMBOJIBI I'paHeil, pedep, BEpIIMH U UX MPOCTHIX

dopm.

P2

Ocnoegubl Kpucmajioxumuu

T2.1

[InoTHelimme aTOMHEBIS
YIAKOBKHU U TUIIBI
KPUCTAJUIMYECKUX PEUIETOK.
[Homumopduszm u
nzomopdusm. Tumsl
XUMHYECKOM CBSI3H B
KpHCTaiax

ATOMHBIE M MOHHBIE paanychl. [ImoTHele
YIAaKOBKH aTOMOB B KPUCTAJNIOXUMHUYECKUX
cTpykrypax. [IpocTtpancTBeHHas
KpUCTAJUTMYECKas pelieTka 1 e€ 3JIEMEHTHI: Y3JIbl,
PAIBL, IJIOCKUE CETKH U 3JIEMEHTApHbIC STYEHKH.
PetuxynsipHasi JIOTHOCTH MJIOCKUX CETOK U
rpaHed KpucTaia. YTJI0BbIE U JIMHEHHbIC
napameTpbl KpUCTAJUIMUECKUX perieToK. THrmbl
KPUCTAJUIMYECKUX pemeTok bpasa.
TpaHcIaIMOHHAST CHMMETPHS KPUCTAIUTHYECKUX
cTpyKTyp. IIpocTpancTBEHHBIE TPYHIIBI
cummetpun E.C. denoposa. [Tosmmopdusm.
[Tomurunusm. M3zomopdusm. M3oaumopdusm.
Tunbl XUMHUYECKHUX CBS3EM B KPUCTAJIAX.
Koopaunanuonsslie uncna. Kpucramnnueckue
PacTBOPHI 3aMEILICHMS], BHEAPECHUS U BBIYUTAHUSA.
MopdoTponusi. ATOMHBIE pa3pyIICHUS CTPYKTYPBI
kpuctaymoB. Kiaccupukanus nedekroB
CcTpyKTyphl. Toueunsie nedextsl. Jucaokammu
KpaeBbI€ U BUHTOBBIE. [[MOTHOCTH AMCIOKALNA,
MeTo bl X HabmroAeHus. CTpyKTyphI pacmaja
M30MOPGHBIX KPUCTAITMYECKUX PAaCTBOPOB.

P.3.

OcHoevl MUHepaiocuu

T.3.1

BBogHas aexuus.
Munepanorus

[TonsiTre o MuHEpasne u MUHepaioruu. Pomib
MUHEpaJia Ha Cy»0e UBIIN3AUNA. MUHEpAIBI |
MUHEPATBHOE CHIPhE B YEPHOU METAJLTypPIrHH.
OGm1as, reHeTUYeCKasi, peruoHaJIbHAs,
KOCMHUYECKas, TCXHUYECKas U TEXHOJIOTHIECKas
MUHEPATIOTHSI.

T.3.2.

Kpucrannoxumunueckas
KJIacCU(pUKaLMs MUHEPAJIOB

Kpucrannoxummuueckas kiaccuuxanus
MUHEpAJoB, €€ MPUHIHUIIBI. XapaKTEePUCTHKA
MUHEpaJIbHBIX TUIIOB, IIOJTUIIOB; KJIACCOB,
ITOKJIACCOB; TPy, MOArPYIIl; BUJIOB,
Pa3sHOBUHOCTEH; MHANBUIOB U CYOUHANBU/IOB.

ITonsTue o pyAax v ropHBIX TOpoOJax.

[TpomblmieHHas Kaaccu(GUKaus MUHEPAJIOB.
Knaccudukanys MUHEpaIbHOTO ChIPbs B YEPHOI
METaJIITyprUn:

-)KEJIE30PYIHOE: CHIPOE (MapTEHOBCKHE,




Kon

TCMBI

Tema
JUCIATIIIMHBI

Coneprxanue

JIOMEHHEIE, arJIOMEpalliOHHbIC PYIbI),
oborarmieHHoe (TPOMITPOAYKT, KOHIICHTPAT),

CHHTE3UPOBAHHOE (arjaomMepar, OKaThIIIH,
beppocIuiaBsr),

-nerupyloiiee: (pyabl Mapraiia, Xxpoma, kodanpra,
BoJIb(pama u ap.),

-urocyromue: (KaTbIUT (M3BECTHSK), H3BECTD,
JIOJIOMUT, KBapil, (pJIroOpHUT u 11p.),

-OTHEYMOpPHBIC: (MarHe3uT (MepUKIIa3), TOJOMHT,
HINKAHENb, XPOMHUT, OOKCUT (KOPYH[I), KAOTUHUT
(MymuT), KBapll (TPUAUMUT, KPUCTOOATUT) U JIp.),

-1IJTaK000pa3yrolue MUHEPabl (OJTHUBUHBI
(dopcreput, hasuT, KATBITUOOTMBHUH ), MEITUITHTHI
(reneHuT, OKEPMaHMT), MUPOKCEHBI (IUOTIC,
reIecHOepruT) u ap.),

-MUHEPAJIBI - HOCUTEIIN BPEIHBIX
TEXHOJIOTHYECKHX IpuMeceii: cepsl, hocdopa,
[UHKA U Ap. (Cyab(QHUIBL: MTUPUT, APCEHOITHPHT,
MUPPOTHH, chalepuT u 1p.; pocdaTsl: aaTur,
CUWJIMKOKApHATUT U Jp.)

HapareHeTquCKaﬂ acconuanys MUHEPAJIOB.

T3.3.

Onrtruyeckre 1 MEXaHUYECKHE
CBOICTBa MHUHEPAJIOB

OnTHuyeckue CBOMCTRA:

Ilokazamenu npenomnenus B ONTUIECKU
U30TPOIHBIX (KPUCTAJIBI BBICIIEH KaTeropumn) u
AQHU3O0TPONHBIX (KPUCTAILIBI CpEAHEN (0THOOCHBIE)
U HM3ILIEH (IBYXOCHBIE) KaTeropuii) MUHEepaIax.
JBynpenomnenue. [lneoxponsm MuHepanos.
OnTHyeckre MeTo bl ONpeIesICHUS
[ITAaK00Opa3yOIUX MUHEPAIIOB B MTPOXOISIIEM
CBeTe - neTporpadus.

L]gem B KpUCTAJIIMYECKOM arperare 1 MopoIIKe
(uBet yeptsl). [IpuuMHBI OKpacKu MHUHEPATIOB.
JlroMuHecneHnys MuHepaioB. BuzyanbHbie
METO/Ibl OIPE/IEIIEHNS MUHEPATIOB.

bneck - ompasxcamenvuas cnocoonocme
MUHEPAIOB. 3aBUCUMOCTD OJiecKa OT
KPUCTAJUIOXUMUYECKHUX (METALTHYECKUM,
MOJIYMETaJUIMUECKUH, alIMa3HbIH, CTEKJISTHHBIN) U
KPUCTATIOMOP(OJIOTHIECKUX (3€PKATBHBIMH,
MaTOBBIH, JKUPHBIN, IIETKOBUCTBIN U JIp.)
oco0eHHocTel. ONTUYeCKNEe METOIbI OTIPEACIICHUS
METaJUIOB U PYJIHBIX MHHEPAJIOB B OTPAXKEHHOM




Kon

TCMBI

Tema
JUCIATIIIMHBI

Coneprxanue

BETE - MUHEparpagusl.
MexaHn4eckre CBOMCTBAa MUHEPAJIOB:

Cnaiinocms, omoenbHOCHb U U310M B KpUCTaJIax
MUHEPAJIOB. 3aBUCUMOCTb CIIATHOCTHU OT
KPUCTANIOXUMHUECKUX 0COOEHHOCTEH
MuHepanoB. CnalHOCTh - IPUMEP aHU30TPOIIUU
MHUHepaJIbHBIX KpucTaiuioB. Kiaccuduxanus
CHaifHOCTHU 1O ()OpPME U CTETICHH COBEPIICHCTBA.
Metoas! onpeneseHus.

Teepoocmo munepanog. MeTo bl onpeieNieHus
TBEPJIOCTH: METO/IbI IIapananus (3TaJoHHAs
necsTubanbHas 1Kana TBepaoctu Mooca) u
BJIABJIMBAHUS aJIMa3HOM nupaMuibl Bukepca
(muxpotBepromepsl [IMT). Petuxynspuas u
BEKTOPHUAJIbHASI aHU30TPOIUS TBEPAOCTH.
XpYIKOCTh, YIPYrocTh, THOKOCTh U 3J1aCTUYHOCTh
MHHEPAJIOB.

IIpoune cBOMCTBa MUHEPAJIOB:

Ilnomnocmo. JnddepenHnuanys MHHEPAJIOB 110
IUIOTHOCTH B TIPOIIECCE KPUCTAIUTH3AINN.
JluxBanus. Paccnoenue MuHepaabHBIX PACILIaBOB
B IIpupoe (MarMa) ¥ B METLTYpruu (Iuiax /
metasui). [ paBUTaLlMOHHBIE TPOIECCHI
o0oramieHus MUHEpaJIoB.

Dnekmpomaznummusle C80UCMBA MUHEPATIOB.
MaruuTtHsie cBOMCTBa. METOABI MATHUTHOTO
oborarmieHus >KeJIe3HbIX PY/I.
Tepmonnexkrpuueckue csorictBa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTprUECKHE CBOMCTBA
(cTabunuzarus paguoBOJIH, THIPOAKYCTHKA,
KBapIIEBBIC YaChI U JIp.).

OraeynopHoCTb (TemrepaTypa IJIaBJIeHus),
r'UIPOGMIBHOCTD, THAPO(GOOHOCTS,
pPacTBOPUMOCTH B BOJIE U KUCIIOTAX, BKYC, 3arax u

mp.

T3.4

CTpyKTypBI U TEKCTYPBI
MUHEpaJIbHBIX arperaTos B
pyZlax ¥ TOPHBIX OpOAAX

WneanpHble U peaqbHble KPUCTAILIBL.
Kpucrannomopdonoruueckas CTpykTypa.
[TonsiTust 06 orpanke, rabutyce u 00JIHMKe
KPUCTAITIMYECKUX MUHEPAIbHBIX HHIUBUIOB.
Krnaccudukanmst KpucTaiioB Mo 00JIuKy
(M30MeTpUYHBIE, YVIMHEHHbIE U YIUIOIIEHHBIE).
OTHOocUTeIbHBIE U A0COIIOTHBIE pa3Mephl
MUHEPAIBHBIX UHAUBUIOB. ['paHynomeTpruueckas
KJIacCU(UKaLMs MUHEPATIbHBIX CTPYKTYP.
YnopsaaoueHHoe (apauieabHOe, ABOMHUKOBOE,
pagraIbHO JTYYUCTOE | JIP.) U OECIOPSIIOIHOE




Kon

TCMBI

Tema
JUCIATIIIMHBI

Coneprxanue

CpacTaHHe MUHEPAJIbHBIX UHIUBUIOB.
OHI0TaKCHAJIBHOE, SMTUTAKCUATIBHOE U
MOMKUJIUTOBOE TPOPACTAHNE MUHEPAIBHBIX
WHJUBU/JIOB.

TexcTypbl MUHEpaIbHBIX arperatoB. OcoOble
(bopMbI MUHEPAJIBHBIX TEKCTYP: APY3bI,
cheponuThl, KOHKPEIMH, CEKPEIUH U T. 1.
OcHoBHbIE MOP(HOJIIOTUYECKUE TUIIBI TEKCTYP:
MaccuBHas (OAHOPO/HAs ), BKPAIJIEHO-IIATHUCTAs,
ciouctas (rmosocyaras), reGopMarioHHas
(TpenieHHas1, TPOXKHUIKOBas, OpeKuneBas).

T.3.5

Kpucramnoobpazyroras
cpena B mpoiiecce
MHUHEPaI000pa30BaHUI.
KuHeTH4ecKre THITbI
KpucTallIn3alnunu

[Tponecchl KpUCTAIO00pa30BaHUS B
ra3oo00pa3HbIX (ras, rnap), )KUakux (pacruias,
pacTBOp) U TBEPABbIX (KPUCTAIIMYECKAS,
amopdHas) cpenax. [loHsTre o cTaOMIBHOM,
PaBHOBECHOM, METACTAOMIIEHOM H JTAaOMILHOM
COCTOSTHUU KPHUCTAJUIOB U KpHCTALI000pa3yolen
cpensl. KuHeTHYECKHE TPOMBIIIUICHHBIC THITBI
KPUCTAITU3AIUN

T.3.6

3apoxieHue KPUCTAIUIOB B
T'€OJIOTUYCCKUX U
METaJUTyPrHYECKIX
nporeccax

[Tporueccel 3apokaeHUS, pOCTa U pa3pyIICHUs
KPHUCTAJIJIOB B ra3000pa3HbIX (ra3, nap), KuIaKux
(pacriaB, pacTBOp) U TBEPABIX (KPUCTAJUTMYECCKUX,
aMOp(QHBIX) Cpeaax.

["'oMOreHHbIe U reTepOreHHbIE POLECChI
3apOoXkIeHUs KpUCTAIUIOB. KpucTtamioxumudeckne
THUIIBI 3aPO/IBIILIEBBIX [IEHTPOB KPUCTAIIU3AUN
IIPU T€TEPOT€HHOM 3ap0K1eHUH. DaKTOpHI,
BJIMSIIOIME Ha CAMOIPOU3BOJIILHOE 3apOXKICHHE
KPUCTAJIJIOB U crielupuiecKkre 0COOEHHOCTH
LIEHTPOB KPUCTAITU3AILIUH [TPU F€TEPOr€HHOM
3apOKICHUH KPHCTAILIOB.

T.3.7

OcHOBHBIE TEOPUH POCTa
KPHUCTAJJIOB B IIpoIecce
Te0JIOTUIECKOTO H
TEXHUYECKOTO
MHUHEpaI000pa3oBaHUs

OCHOBHBIE TEOPUHU POCTA KPHCTAIIIOB:
TepMOIMHAMHUecKasi, TUPPy3nOHHAS,
abcopOLrOHHAas!, MOJIEKYJISIPHO-KUHETHYECKas,
nucnokanroHHas. OcoOEHHOCTH UX peau3aliy B
MPUPOJHBIX U TEXHUYECKHUX ycIaoBHsX. CrocoObl
yIpaBJIeHUs] KHHETUKOHN KpUCTAJUIU3ALUHU U
KaueCTBOM 00pa3yIOIINXCS METAIJIOB U
MHUHEpaJIOB.

P4

T'eonozuueckue npovyeccslt

T.4.1

OCHOBHBIE TE€OJIOTHYECKHE
npoiieccsl 00pa3oBaHUs
MECTOPOKAEHUN MOJIE3HBIX
HMCKOIAaEeMBIX

['eonoruueckoe CTpoeHHE 3€MHOTO I11apa.
OHoozenHble npoyeccyl MUHepanroobpa308aHus:

- MarMaTHueckue (MHTpy3uBHbIE U 3D y3UBHEIE),
KpaTKasi XapaKTepUCTHKA MarMaTHYECKUX MTOPOJT U
MECTOPOKIACHH MOJIC3HBIX HCKOMAEMBIX, B TOM




Kon

TCMBI

Tema
JUCIATIIIMHBI

Coneprxanue

YHCIIe )KETIE30PYAHBIX B BYTKAHUYECKUX TPYOKaX
B3pbIBa B BocTounoit Cubupu;

- ICCMAaTUTOBLIC, KpAaTKaA XapaKTCPHUCTHUKA
IIOJIC3HBIX UCKOIIAEMBbIX,

- KOHTAaKTOBO-METACOMAaTUYECKHUE (CKapHOBBIE)
JKeJe30pyaHble MecToposxieHust Anrae-CassHCKOU
TrOpHO# 001acTH;

- TUAPOTEPMANIbHBIE MECTOPOKICHUS LIBETHBIX U
JETUPYIOLIUX PYI.

OK302ennvie npoyeccoul.

- (huznyeckoe, XUMUUYECKOE U OMOJIOTMUECKOe
BBIBETPHBAHUE (JKEJIE3HBIE NUISTIBI OYpPBIX
JKEJIE3HAKOB U MAPTUTOBBIX PYA B 30HE OKUCIICHUS
CYIb(QHUIHBIX MECTOPOXKICHUH);

- 0CaJI0YHBIE: PACCHIITHBIE (THTAHOMArHETUTOBBIE
POCCBHIIT Ha MOPCKOM IlIeNb(e, KBapIleBbIe IECKU
U JIp.), XEeMOT'€HHbIE (MOPCKHE
KeJle30-MapraHileBble KOHKPEIMH, U3BECTHAKH,
OTHEYTIOPHbIE TIIUHBI U JIp.), OMOXUMHUYECKHE
(OostOTHBIE KENe3HbIE PY/Ibl, TOPMOSHUKYU U IP.).

Memamopgoeenuvie npoyeccol:

PernonanbHBIN, KOHTAKTOBBIA M TUHAMUYECKUH
MeTamopdusm. Ctaguu meramopduzma.
MeTtaMopdoreHHbIe MECTOPOKACHUS KEJIE3UCTHIX
KBapLUTOB, KAMEHHBIX yIJIed, KBaplIMTa,
OTHEYIOPHBIX aHJIATy3UTOBBIX M KHAHUTOBBIX
CJaHIIEB U Jp.

T.4.2

TexHuueckue npoueccsl
MUHEPAI000pa30BaHus MIPU
arJioMepanuu B
MIPOU3BOJCTBE YyryHa U
CTaJIl U B OTHEYIIOPHOM

byTepoBke

Jpobnenue u oboraiieHne moae3HbIX
uckormaembix. [TOHSATHE O KOHIIEHTPATE U OTXOAaX
(xBOoCTax) oOoramieHus.

AFJ’IOMepaHI/IH 1 OKOMKOBAHHUCE. MI/IHepaJ'IOFI/Iﬂ
JKCIIC30PYAHLIX arjioMepaTroB U OKAaTBIIICH.

Musnepanoobpa3zoBaHUe B IOMEHHBIX IPOLIECCAX.
MI/IHepaJ'IOFI/ISI AOMCHHBIX IIJIAKOB, rapHHUCa>ka Ha
(byTepoBKe 1 MUHEPAIBbHBIX OTIO0XKEHUH
(UMHKHUTA) B TPYOOIIPOBOJAX.

MuHnepanoobpa3zoBaHUe NPU CTAIEIIABUIBHBIX
npoueccax. AccuMuIsALus u3Bectu. MuHepanorus
CTaJIETUIABUIIBHBIX IIIAKOB.

MunepanoobpazoBaHue B OTHEYIOPHBIX U3/AETUIX
B MeTAITypruu. MuHepaaorusi KBapIUTOBBIX
(TMHACOBBIX ), NIAMOTHBIX, IEPUKITA30BBIX,




Koz Tema

Coneprxanue
TeMBbI NUCHUIIINHEI aep

HINHAHENb-()OPCTEPUTOBBIX, CMOJIO-I0JIOMHUTOBBIX,
MYJUIMTOBBIX U IIPOYUX OTHEYIIOPOB.

Munepanoobpa3oBaHue B IPOU3BOJICTBE H
UCII0JIb30BaHUH (IIFOCOB. MuHepaiorus
MUHEPAIBHBIX (IIFOCOB.

MuHepanorus MeTaulypru4ecKux IIaMoB U
IBUIH.

DKoJoruyeckas MUHEpaJIOTHsl B pEIICHUN
po0JieM KOMIUIEKCHOW MaJIo- HITH O€30TXO0THOM
nepepaboTKU MUHEPAILHOTO ChIPbSL.

T.4.3 OcHOBHBIE METO/IbI Kpucrannomopdonornueckuii u
KPHUCTAJUIO-MUHEPAJIOTUYECK | TOHHOMETPUYECKUI aHAIH3.
UX U TIETpOrpapuuecKux

I/ICCJ'IG,I[OBaHI/Iﬁ rpaHy.]'IOMeTpI/I‘leCKI/II/I aHaJIn3.

XuMU4ecKui (TIOJTHBIH, JIOKAIbHBIH,
CIIEKTPAJIbHBIN, PEHTI€HOCIIEKTPAJIbHBIN,
SHEPTOAUCIIEPCUOHHBIN ) aHAJIH3.

JuddepeHnmanbHO-TEPMHUUECKUI aHAIN3.

PentrenoBckuii anann3. KoandecTBEHHBIN 1
KaueCTBEHHBIN (Pa30BbIC aHAIU3HI.
KommuecTBeHHBIN 1 KaUECTBEHHBIN XUMHUYECKHE
PEHTIE€HOCIIEKTPAIbHbIC aHANIN3bI. JIOKaIbHBIN
PEHTTE€HOCTIEKTPAIbHBIA aHAJIN3.

[TeTporpaduyeckuii aHaau3 rOpHBIX MOPOJ,
METaJUIyprUYeCKHUX LIJIaKOB U OTHEYIIOPOB.
MUKpOCKOIINYECKOE UCCIIE0OBAHNE MUHEPAIIOB B
IIPOXOJAIIEM CBETE.

Muneparpaduueckuii aHau3 pya, araioMeparos,
METaJUIOB U CIIIIaBOB. MUKpPOCKOIIHYECKOE
HCCIIEJOBAHNE MUHEPAIIOB B OTPAKEHHOM CBETE.

DNEeKTPOHHbIE MUKPOCKOIMYECKHUE UCCIIEIOBAHUS
(METOIOM pEIINK, CKAHUPOBAHUS U
IIPOCBEYMBAHUS).

dotorpadudeckue METOIbI HAyYHBIX
UCCIIeIOBaHMM (MaKkpo- 1
MuKpogoTorpadpupoBaHue).

KomnerotepHas rpaduueckas u cTaTUCTUYECKas
00paboTKa JAHHBIX MUHEPAJIOTMUECKUX U
KPUCTAJUIOXUMHAYECKHUX UCCIIETOBAHMIM.




Ilpumepuaa memamuxa camocmoamenvHoii padomaol

CaMocTosTenbHast paboTa 3aKII04aeTcsl B U3y4YEeHUH PEKOMEHyeMOU JINTepaTyphl 1O
TEMaTHKE MIPAKTHYECKUX 3aHSATUHI U B BHITIOJHEHUH TOMAIIHUX pa0OT MO JTUCIUTLINHE.

IIpumepHnolii nepeuens mem 0omautHux paoom:

1. Ilepeuenn Tem qomarrneit padboThl Nel: «OCHOBBI KpuCTaALTOrpadum»:

HcTopus pa3BUTHS MUHEPAIOTHH U METAILITypPTrun

[Ipenmer u 3amauu KpucTaIOrpaduu, KpUCTALIOXMMUU U MHUHEPATIOTHH.
3HaueHHe STUX HAyK IS MCCIEIOBAaHUS MHHEPAJIOB, Py, TOPHBIX IOPO/I,
arjioMepaToB, IINIAKOB U METAJIJIOB.

KpaTtkas wucropus pa3BuTvs oOwIEl U TEXHUYECKOW KpHucTauiorpaduu U
MUHEPaJIOTUH.

ArperatHbie COCTOsIHUSI BemlecTBa. KpucTall U KPUCTANIMUECKOE COCTOSHUE
MUHEPAJIOB U METAJLJIOB.

OO61re cBOMCTBA KPUCTAILIIOB: OJIHOPOAHOCTh, AUCKPETHOCTD, AaHU30TPOITHOCTb,
CUMMETPUYHOCTh, CIIOCOOHOCTh K camMoorpaHeHuto. PacrnpocTpaHeHHOCTh
MUHEPATBHBIX KPUCTAJUIOB B IPUPOJIC, TEXHUKE U OBITY.

2. Ilepeuens Tem nomarneit padbotel No2: «OCHOBBI KPUCTATUIOXUMUN.

[IpocTpaHcTBEHHas] KPUCTAUTMYECKAsi pemieTKa W €€ SJIEMEHTHI: Y3JIbl, PSIb,
IUTOCKUE CETKHU M DJIIEMEHTAPHBIE TUYCHKH.

Tunel  kpucraummueckux pemetok bpass. TpaHCIALMOHHAS CUMMETPUS
KPUCTALIIMYECKHUX CTPYKTYP.

[Tomumopdusm. [Tomutunmuzm. Mzomopdusm. M3onumopdusm.

Tunel XuMUYECKMX cCBsi3ed B KpucTauiax. KoopauHAIMOHHBIE YHCIA.
Kpucrannuueckne pacTBOpPBl  3aMEIICHHs, BHEAPCHHS W BBIYUTAHUS.
MopdoTtpomnusi.

ATOMHBIE pa3pylIeHHs CTPYKTypbl KpucTayuioB. Kimaccudukanus nedexTos
CTpyKTyphl. Toueunsie nedekTol. JIucIoKauu KpaeBble 1 BHHTOBBIE.
[InoTHOCTH JWICTOKanWi, MeToasl WX HabmromeHusi. CTPyKTyphl pacmaja
U30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

3. [lepeuens TeM tomarHen padoThl Ne3: «OCHOBBI MUHEPAIOTHI»

[TonsiTre 0 MuHepane u MuHepaioruu. Poias MuHepana Ha ciy:x0e UBUIM3ALUH
MuHepasnsl 1 MUHEPAJIbHOE CHIPHE B YEPHON METaJULYypPIrUH

OOmrast, reHeTHyecKas, pEerMoHaJbHAsg, KOCMHMYECKas, TEXHHUYecKas |
TEXHOJIOTHYECKasi MUHEPAJIOTHSL.

MuHepanbHO€e ChIpbe I YEPHON METaTypriu: jKeJIe30pyIHOE: ChIpoe
(MapTeHOBCKHE, JOMEHHBbIE, arJJOMEpalluOHHBIE PY/IbI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIN, (GeppOCIIaBbl) MUHEPATILHOE ChIPhE
JUIS1 YEPHOM METAJITypruu.

Pynpl mapranuna, xpoma, kobasipta, BoJib(pama U ap. pyAbl, Kak JETUpyrolee
MUHEPAIBHOE ChIPhE AJI1 YEPHOU METaJLTypIrHH.

MunepasibHO-ChIpbeBast 6a3a 1o (QIIIOCYIONUM U OTHEYIOPHBIM MHHEpajiaMm,
MPUMEHSIEMbIM B UEPHON METAJLTYpTruu: (KadbIHUT (M3BECTHSK), U3BECTb,
JIOJIOMUT, KBapll, (PJIFOOPHUT U JAp.; MAarHE3UT (TIEPUKIIA3), TOJOMUT, IIMUHENb,
XPOMHUT, OOKCUT (KOPYH]T), KAOJUHUT (MYJUINT), KBapll (TPUIUMUT, KPUCTOOAIIUT)
u 1p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XMMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yIOLIIX
MUHepaJsioB (0MUBUHBI ((popcTepuT, pasiauT, KanbLUOOIUBUH ), MEJIUIUTHI
(TeJICHUT, OKEPMAHUT), MUPOKCEHBI (IHOIICI, FeICHOSPTUT) U IP.).
PU3NKO-XMMHUYECKHE CBOMCTBA MUHEPAJIOB - HOCUTENIEH BPEIHBIX
TEXHOJIOTHYECKUX MpUMeceii: cepbl, hocdopa, MHKa U Ap. (CyIbPUIBL: TUPUT,
ApPCEHONMPUT, TUPPOTHH, canepuT u ap.; hocdaThl: anaTUT, CHIIMKOKAPHATUT U



np.) VIX BIusiHUE HAa KaueCTBO METAJLTyprUuecKON MPOAYKIIHH.

4. Ilepevenn TeM nomartHen padoTsl Nod: «I'eonmorndeckue mporecch
e (OCHOBHBIE SHAOTCHHbIE MPOIIECCHl MHHEPAT000pa3oBaHus
e DK30reHHbIE MPOIeCChl MUHEPaIoo0pa3oBaHus
e TexHuueckue MpoLecchl MUHEPATO00pa30BaHuUs MIPU arjioMepaluu
e MuHepanooOpa3oBaHue B JOMEHHBIX IIpOIEccax
e MuHepasiorus JOMEHHBIX [IJIAKOB, TapHUCa)ka Ha PyTEepOBKE U MUHEPATBHBIX
OTJIOXKEHUHU B TPYOOIIPOBOIaX

Ilepeyenb npakTU4ecKux pador
1. OnpeneneHne CMMMETPUN HA MOJENAX UACATIbHBIX KPUCTAILIOB.
2. OnpeneneHue BHEIIHUX TPAHHBIX, peOEPHBIX M BEPIIMHHBIX (OpM B KpHCTAILIaX.
VYcTraHOBKa KPUCTAIJIOB U OIpPEJENIEHUE KPUCTAJUIOTPA(PUUECKUX CHUMBOJIOB I'DaHHBIX,
peOepHBIX M BEPIIMHHBIX (HOpPM.

3. W3y4eHne cucTeMaTH4eCKON KOJUIEKINU MUHEPanoB. DopMbl IPUPOIHBIX BbIIEICHUN
MUHEpAJOB

4. JlnarHocTuueckue CBOMCTBa MUHEPAJIOB.

S. N3zyuenwne, onmcanue GU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH

CpacTaHus, OIpeJleIeHue MUHEPAJIOB, CIIOCOOOB UX MCIIOJIb30BaHMsI B YSPHOU METaJITypruu 1
HAapOJIHOM XO35I1CTBE.



[Ipunoxenue 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeeHHs IPOMEKYTOYHOM aTTEeCTAIMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA HpOMe)l(yTO‘IHOﬁ arrecramum.:

CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

IK-2 - cioco0HOCThIO BLIﬁI/IpaTb METOAbI HCCJICA0BAHUS, INTAHUPOBATDL U IIPOBOAUTH H606X0)II/IMBIC IKCIICPUMEHTBI, HHTEPIIPETUPOBATH
pe3yJabTaThbl U 1€J1aTh BbIBO/AbI

3HaTe

OCHOBHBIE ONIPE/ICJICHUS U IOHATHS [IPEIMETOB
KpucTaysiorpadus, MUHEpaIorus u
nerporpadust; cnenuGuKy U IPUHIHUITHI
HAy4YHOT'O 3HAHUS; [JIABHbIE HTAIbl Pa3BUTHUS
HayK,

- DJIEMEHTBI U I1ApaMeTPhl IPOCTPAHCTBEHHOMN
pELIeTKY;

- OCHOBHBIE CBOMCTBaA KpUCTANINYICCKOI'O
BC€IICCTBA, KJ'IaCCI/I(l)I/IKaHI/IIO KpHUCTAJIJIOB U
MPpOCTBIC q)OpMBI MHOT'OT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpucTajIorpaduu;

- YCTAaHOBKY ¥ CUMBOJIMKY KPHUCTAJUIOB;

- CTPYKTYpPY KpHUCTAJIOB;

- TNarHOCTHYECKUE IPU3HAKH MUHEPAJIOB;

- KJIacCU(UKALIUIO MUHEPAJIOB, OOIIIYIO
XapaKTEePUCTUKY KIJIACCOB, OCHOBHBIE
HaIpaBJIeHUs MPAKTUYECKOT0 UCTIOJIb30BAHMS

IIpuMepHBIii nepeYeHb BONPOCOB K 3a4eTy

[TonsTE 0 KpHUCTaLIE U KPUCTAIUIMYECKUX BEILIECTBAX.

OcHOBHBIE CBOICTBA KPUCTAJLIOB.

CuMMeTpHs KpUCTaUIOB, BUIBI CHMMETPUH, CHHITOHUU, KATETOPHH.

[IpocTpaHCcTBEHHAss KpUCTAUIMYECKass pELIETKAa, €€ DJJIEMEHThl U

I1apaMeTpsbl.

5. IloHsiTHE O MPOCTHIX M KOMOMHAIMOHHBIX (hOpMax, MPUHIMITEI HX
Ha3BaHHUS.

6. YcranoBka kpucramios. [IpaBuia BeiOopa oceit 1 eIMHUYHON TpaHu.
WHpekcbl 1 CUMBOJIBI TpaHel U MPOCTHIX (HOopM.

7. 3aKOH palMOHAIBLHOCTH OTHOILIEHHH apaMeTpoB - 3aKoH ["aron

8. IlpaBmia ycTaHOBKHM KYOMYECKHX M TETPAaroHAIBHBIX KPUCTAILIOB.

9. IlpaBuia ycTaHOBKM TPUIOHAJIBHBIX M F€KCArOHaIbHBIX KPUCTAIIIOB.

10.ITpaBuia ycTaHOBKHM KPUCTAJUIOB HU3IIEH KaTETOPHH.

11.3aK0H NOCTOSIHCTBA I'PAHHBIX YTJIOB.

12.0cHOBHBIE 33J]auM KPUCTALIOXMMHUW. THUIIBI TUIOTHEHIINX MIAPOBBIX
YIIaKOBOK.

13.0OCHOBHBIC THITBI KPHUCTALIMYECKUX PEMIETOK M THIBI PEIIeTOK
BPABD.

14. Tumbl KpUCTAIITNYECKUX CTPYKTYP MOHHBIX KPUCTAIIIIOB.

15.Tunsl KPUCTAIUTMYECKUX CTPYKTYP METANTMYECKUX KPUCTAIUIOB.

16.Tumpl KPUCTAUTMIECKAX CTPYKTYp AaTOMHBIX W MOJICKYJISIPHBIX

robhdE




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

MHHEPAJIOB;

- OCHOBHBIE SHJIOTCHHBIC U K30TCHHBIC
IPOLIECCH MUHEPaI000pa30BaHusI.

KPHUCTAJIOB.

17 Uzomopdusm, Tunsl u3omMopdusma Mo CTEHNEHH COBEPIICHCTBA U
XapakTepy 3aMelIeHusl.

18.ITomumMoppu3M 1 TOTUTUITU3M.

19.Ilonatnue o MuHepane, pyae u 1nopone. [IpomblinuieHHas
Kiaccuukanus.

20.Kpucramioxumuueckas KiaccupuKaus MUHEPaIoB.

21.0ntrueckue (IBET, IBET YepPThI, OJIECK, MPO3PAvYHOCTH) CBOWCTBA
MHHepaa.

22 Mexanuveckne  (TBepAOCTh, CIAWHOCTh, H3JIOM)  CBOWMCTBA
MHHEpAJIOB.

23.Mopdomnorust muHepanoB. [IoHSITHE O CTPYKTYpE U TEKCTYpe.

24 Ilonsatue 00 orpaHke, rabutyce U OOJMKE MHUHEPAJIOB.
Knaccudukanus MuHepanoB 1Mo o0JIMKy ¥ CTEIeHH HANOMOP(H3MA.

25.Knaccudukanusi CTpykTyp MO OTHOCUTEIBHOMY U aOCOIOTHOMY
pa3mMepy MUHEpPAIbHBIX HHIUBUIOB.

26.0co0ble  (OpMBI MHHEpPAIbHBIX arperaroB Jpy3bl, C(EpPOIUTSHI,
HaTE4HbIE (POPMBL.

27.IlonpobHas xapakTepucTHKa rematuta M KopyHzaa. CBeneHus o
MarHeTHTe.

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

29.XapaKkTepucTUKa KapOOHATHBIX MHHEPAJOB: KaJbLUT, JIOJOMHMT,
MAarHe3uT, CHJEPUT, MaJlaXWUT, a3ypur. HMx ponb B yepHOH
METaJUTypIrHH.

30.XapakTepucTuka Cyiab(QHUIOB: XaIbKOMUPUT, MUPPOTHH, TaJCHWT,
caneput, MOIUONEHUT, apceHonupuT. WX poab B dYepHOH
METaJUTYPTHH.

31.XapakTepucTiKa MHHEpaJOB U3 Kjacca cyib(darToB: OapuT, THIIC,
AQHTUIPUT.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

32.XapaKkTepucTHKa CHJIMKATHBIX MHHEPAJIOB M3 TPYIILl IOJIEBBIX
IITIaTOB.

33.XapakTepucTika MHHEPAJIOB W3 TPYIIbl OJIMBUHOB: ((asiurT,
(opcTepuT, MOHTUYEILITUT).

34.XapaKkTepucTHKa CUIMKATHBIX MUHEPAJIOB U3 TPYIIbl MHUPOKCEHOB:
(nnomcun, aBruT, reIEHOEPIUT).

35.XapakTepucTika MHUHEpATOB TIpynmnbl amM(puOO0IOB: (aKTUHOIHUT H
poroBasi oOOMaHKa).

36.00mme  mpeactaBieHHs 00  SHIOTCHHBIX, JK30TN€HHBIX H
MeTaMOP(POTEeHHBIX TPOIECCax MUHEPATI000pa30BaHUsI.

37.Marmatuueckue mnponecchl (3QQy3uBHBIE U  HHTPY3UBHBIE).
Knaccudukanus marMatudeckux nopoJ: KUcible (FPaHuT), CpeIHue
(cueHuT, TUOPUT), OCHOBHBIE (TabOpo, 0a3anbT), YIBTPOOCHOBHBIE
(yHUT, KUMOEPINT), MeNOYHbIE (He()EITMHOBBIN CHEHUT).

38.IlermaTuTOBBIC, KOHTAKTOBO-METACOMATHYECKUE (CKApHOBBIC) M
THIIPOTEpMaIIbHBIC TPOIIECCHI. MecTopokaeHus ~ TOJEBBIX
HCKOTIaeMBbIX, CBSI3aHHBIE C 3TUMHU MPOIECCAMH.

39.0K30TeHHBIE TIPOIIECCHI: BBIBETPHBAHME U  OCAJKOOOpa30BaHUE
(pusnyeckoe, XUMUYECKOE M OHMOXUMHUYECKOE). MecTOpOKICHH
MOJIE3HBIX HCKOTIAEMBIX.

40.Metamopdudeckre MPOIECChl: KOHTAKTOBBI U PErrOHANIbHBII
MeTamop(hu3M. MecTOpOKACHNUS TIOJE3HBIX NCKOTTAEMBIX.

41.TexHUYECKHE TIPOIIECCH MUHEpaTooOpa3oBaHusl.

42.Ilonstre 060 aromepanuu. [Iporecchl JUCCOIUIIME MHUHEPAIOB U
METAaCOMaTUYECKOTO 3aMEeIECHUSI.

43.I1porecchl KPUCTAILTU3AINH TTPH arJIOMEpaIny.

44 XapakTepuCTUKa TJIABHBIX M XapaKTEPHBIX arioMepaliOHHBIX
MUHEPAJIOB.

45.ITapareHe3uc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIM3AIINHU BEIIECTBA.




CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

KOMIIETEHIIUH
47 KMHETUYECKUE TUIIBI KPUCTAIM3AIINH.
48.3apokIeHre KPUCTAIIIOB.
49.0CHOBHBIE TEOPHH POCTA KPUCTAILIOB.
50.Kpucramiorpadus ¥ MUHEPAIOTUs METAJUIyPTUYECKUX MLIJTAKOB M
ILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh U apI'yMEHTUPOBAHO IIpuMepHbIii NepedyeHb NPAKTHYECKUX padoT
000CHOBBIBATH TOJIOKEHUS TPEAMETHOM 00nacTu | Onpenenenre CAMMETPUM HA MOJIETISX MIEATbHBIX KPUCTAILIOB
3HaHMs, IMATHOCTUPOBATH P(PEKTUBHOCTD Onpejenenre BHENIHUX TPAHHBIX, PEOEPHBIX M BEPIIMHHBIX (OPM B
METOJIOB MCCIIENOBAHUS; TIPUMEHSATH HOBBIE KpHUCTAILIax. VcranoBka KPHUCTAILIOB u ONIpEIENEHHE
3HAaHMS B HAYYHO-NIPAKTUYECKOM JAEATENBHOCTH. | KPHCTALIOrpaQUUECKUX CUMBOJIOB IPAHHBIX, PEOEPHBIX U BEPIIMHHBIX
bopm
- OUPCACIT SJCMCHTBI CHMMCTPUH M IPOCTBIC | [3yyenne  CUCTEMATUYECKONM — KOJUIEKIMH — MHHEpalIoB.  DOpPMEI
(OopMbI MHOTOI'PaHHUKOB U UX KOMOMHALIUH, IIPUPO/HBIX BBLIEICHHI MUHEPAIOB
CHMBOJIBI IPAHEH U KIIACCH(UIMPOBATE JInarHocTuuecKre CBOWCTBA MUHEPAJIOB
KpHUCTAILIBL, N3yuenue, onucaHue (U3HYECKUX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX
- OIHCHIBATH CTPYKTYPH KPHCTAILIOR; ocoOeHHOCTEeH CPacTanMs, ONpeleNeHne MHHEpANIOB, (Enoco6013 170.4
WCIIOJIb30BAHUs B YEPHON METAILUTYPIHHU U HAPOJIHOM XO35HCTBE
- ONIpeNENATh (PU3NIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HAaBBIKAMH ¥ METOJIMKAMHU OLIEHKHU U Pemuts 3apa4u:

MHCTPYMEHTAMH IIPOBEEHUS UCCIEA0BAHNN;
HaBbIKaMU JIMarHOCTUKU KPUCTAIIJIOB,
MUHEPAJIOB.

«["eonorn4eckue mMpoueccr
OCHOBHBIE 3HJIOTEHHBIE ITPOLECCH MUHEPAT000pa30BaHuUs

DK30reHHBIE POIECCH MUHEPAI000pa30BaHHs

TexHudeckue IMpONCCChI MI/IHepaJIOOGPaSOBaHI/I}I IIpu arjioMmepanmuun




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

MI/IHCpaJIOO6paSOBaHI/I€ B IOMCHHBIX IIponeccax

Munepanorusi JOMEHHBIX IIIJIAKOB, FapHHUCaXa Ha (PyTepoBKe U
MUHEPAIbHBIX OTJIOXKEHUH B TpyOOIIpOBOAAaX




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMWSL:

IIpumepHasi CTPYKTYpa U cOepKaAHHUE MIYHKTA:
[Ipouienypa oueHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO AUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJAM OLICHOYHBIX CPE/CTB.

IIIkajia oneHUBAHUSA TOMAILIHUX PadoT

OuenuBanue noMamHux padboT no aucuuiuinie «OCHOBBI MUHEPAJIOTUNY POBOAUTCS IO
MPHUHIIAITY «3a4TCHO» / «HE 3aYTCHO.

«3a4TeHO» BBICTABJISIETCS B CiIydae, eciu JoMallHss padboTa ohopmiieHa B COOTBETCTBUE C
TpeOOBaHUSAMH METOAWYECKHX YKa3aHWi, TeMa JIOCTaTOYHO MpopabdoTaHa, MaTepuan XOpOIIO
CTPYKTYpUPOBaH, KOJMYECTBO HCIOJIb3yeMOW IuTepaTypel He MeHee 5. B cmywae, ecnu
KaKoH-00 U3 KpUTEPUEB HE BBIMIOJHEH, JOMAIIIHSS padoTa BO3BpaIIaeTcs Ha T0OPaAOOTKYy.

[Iponienypa oOuEeHUBaHUS 3HAaHUM, yMEHMH, HaBBIKOB M0 aucuuIuiiHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOUAET YUYET YCIEIIHOCTH 10 BUAaM OLIEHOUYHBIX cpeAcTB (11.6.).
[IpakTHyeckue 3aHsTUSI CYUTAIOTCS YCIIEITHO BHIIOJHEHHBIMH B CITy4ae MPeI0CTaBICHHS B
KOHIIE 3aHSATHS OTYETA, BKIIOYAIOMIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U TIOIITHCH.
TeMmbl momManiHUX pabOT pacHpeAessFoTCs Ha MEPBOM IPAKTHYECKOM 3aHSTHH, TOTOBBIC
paboThI IPEIOCTABIIAIOTCS B COOTBETCTBYIOILINE CPOKH.
JIOTIyCK K 3a4eTy ¢ OL[EHKOI BBICTaBIISETCS TIPH:
- 3aYTEHHOU KOHTPOJIbHOM paboTe;
- IPE/IOCTABJICHHBIX OTYETAX IO MPAKTHYECKUM padboTam.

Ikana oueHUBaHUS NPAKTHYECKHUX padoT

HpaKTI/IquKHC 3aHATUSA CHUTAKOTCH YCIICIIHO BBIITOJIHECHHBIMU B CJIy4ac MPECAOCTABIICHUA B
KOHIIC 3aHATUA OTUYCTA, BKIIIOYAIOIIETO TEMY, COOTBECTCTBYIOIIME PUCYHKH U IMOAIIUCH.

[TpomexyTouHast aTTecTanus 1o JucuuIuinie «OCHOBbI MUHEPAJIOTUN) BKIIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00yJarOIMMUCS 3HAHUH, U
MPAKTUYECKHE 3a/1aHusl, BBIABIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUM U BJIaJICHUH,
IpoBOJIUTCA B (hopMe 3aueTa.

I[J'IH MOJIYYCHH 3a4UCTa 110 AUCTTUIINHE o6yqafonmﬁc;1 00s13aH MOATOTOBUTCSH 110 BOIIPOCAM.

IIpuMepHBbIii NepedYeHb BONPOCOB K 3a4eTy

51.IloHsATHE O KpUCTAIIJIE U KPUCTAININYECKUX BEUIECTBAX.
52.0cHOBHBbIE CBOMCTBA KPUCTAIIJIOB.
53.CuMMeTpust KPUCTAIUIOB, BUIBI CHMMETPUH, CHHTOHHUH, KATETOPHH.
54.TIpocTpaHCTBEHHAs! KPUCTAIIIMUECKAs! PEIIeTKA, €€ JIEMEHTHI U ITapaMeTphl.
55.I1oHsATHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMAaX, MPUHIUIBI UX HA3BaHMUSL.
56.YcranoBka kpucramios. [IpaBuna BeIOOpa ocel U €AMHUYHON rpaHu. MHIEKCH U CUMBOJIBI

rpaHeil ¥ IpocThIX GopMm.
57.3aK0H palMOHAIBHOCTH OTHOLIEHHUH apaMeTpoB - 3aKoH ["aron
58.11paBwia YCTaHOBKM KyOUYECKUX U TETPAroHaJIbHBIX KPHCTAILIOB.
59.1IpaBuia yCTaHOBKU TPUTOHAJIBHBIX U T€KCAarOHAJIBHBIX KPUCTAJUIOB.
60.I1paBuna ycTaHOBKM KPUCTAIOB HU3IICH KaTETOPHUH.
61.3aK0H MOCTOSIHCTBA TPAHHBIX YTJIOB.
62.0cHOBHBIE 337]a4H KPUCTALTOXUMHUH. THITHI TIIOTHEUIIIUX IIAPOBBIX YIAKOBOK.



63.OCHOBHBIE THIIBI KPUCTAUTMYECKUX PEIIETOK U THUITBI pereTok bPABD.

64.Tunbl KPUCTALIMYECKUX CTPYKTYP HOHHBIX KPUCTAIUIOB.

65.Tumnsl KpUCTAUIMYECKUX CTPYKTYP METATUYECKUX KPUCTAILIOB.

66.Tunbl KPUCTATMYECKUX CTPYKTYP aTOMHBIX U MOJICKYJISIPHBIX KPUCTAILIOB.

67.1130omopdusm, Tl n30MOphU3Ma MO CTEIIEHU COBEPIICHCTBA U XapaKTepy 3aMeEIICHHUS.

68.1TouMopdU3M U MOTUTHUITU3M.

69.IlousaTre o MuHepaie, pynae u nopoje. [IpombinuieHHas KiaccupuKaius.

70.KpucramioxumMuueckas KiacCupuKaIys MUHEPATIOB.

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

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

73.Mopdomnorus munepasnos. [IoHsTHE O CTPYKTYpe U TEKCTYype.

74 Tlonsitue 06 orpanke, rabutyce u obauke MuHepanoB. Knaccuukanus MuHepanoB 1o 00IuKy
U CTETeHU uanoMopdusma.

75.Knaccudukanus CTPyKTyp MO OTHOCHUTEIBHOMY M a0COJIOTHOMY pa3Mepy MHHEpabHBIX
WHUBU/IOB.

76.0co0b1e (hopMBI MUHEPAIIBHBIX arperaTtoB Ipy3bl, CHEPOIUTHI, HATEYHBIE (POPMBI.

77.IlogpoOHast xapakTepuCTHKa reMaTtuTa U kopyHjaa. CBeJieH!s] O MarHeTUTe.

78.ITogpoOHast XxapaKTepUCTHKa MarHeTuTa U XxpoMuTa. CBEICHUS O IITTUHEN U BIOCTUTE.

79.XapakTepucTiKa KapOOHATHBIX MUHEPAJIOB: KAJIBIIUT, TOJIOMHUT, MAaTHE3UT, CUJICPUT, MaJIaxXuT,
a3ypurt. X poiib B 4epHON METAILTYypIHH.

80.Xapakrepuctuka Cynb(OUIOB: XaIbKOMUPUT, TUPPOTHUH, TAICHUT, chaiepuT, MOIUOJCHUT,
apceHonuput. X posb B 4epHON METAJLTypruu.

81.XapakTepucTrka MHHEPAIOB U3 Kilacca Cyiab(paToB: OApUT, TUIIC, AaHTUIPHUT.

82.XapakTeprcTuKa CHIIMKaTHBIX MUHEPAJIOB M3 TPYIIIHI MTOJIEBHIX IIATOB.

83.XapakTepucTiKa MHHEPAIOB U3 IPYMIbl OTUBUHOB: ((PastiuT, PopcTepuT, MOHTHUEIUINT).

84.XapakTepucTUKa CHWIMKATHBIX MHHEPAJIOB W3 TPYIIBl MHUPOKCEHOB: (IUOICHJ, aBTHT,
reIecHOepruT).

85.XapakreprcTika MUHEPAJIOB IPYyIIBl aM(pUO0IOB: (AKTHHOIUT U POTOBasi OOMaHKa).

86.00mue npeacTaBieHus 00 SHAOTCHHBIX, 3K30I'€HHBIX M METaMOpP(OreHHBIX IPOLEeccax
MUHEPAI000pa30BaHusl.

87.Marmatuueckue npoueccs! (3¢ y3ruBHbIe U UHTPY3UBHBIE). Kitaccuukaius MarMmaTu4eckux
MOpOJ: KHCIble (TpaHUT), CpeAHHE (CUEHHT, TUOPUT), OCHOBHBIE (Tab0po, 0a3anbT),
YIABTPOOCHOBHBIE (IYHUT, KUMOEPIIUT), 11e10uHble (He()eTMHOBBIA CUEHUT).

88.IlermaTtuTOBBIE, KOHTAKTOBO-METAaCOMATHYECKHE (CKapHOBBIE) U  THUIPOTEPMAIbHBIC
nporieccbl. MecTOpOoXKAeHNs TONIEBBIX UCKOMAEMBIX, CBA3aHHBIE C STUMH IPOIIECCAMH.

89.D0K30TeHHBIE TPOIIECCHI: BRIBETPUBAHKUE U 0CAaIK000pa3zoBaHue ((PU3NUECKOe, XUMHYECKOE U
O6roxuMuyeckoe). MecTopokKAeHUs MOJIE3HBIX UCKOMAEMBbIX.

90.MeTtamop(duyeckre  MPOIECCH:  KOHTAKTOBBIH M PErHMOHAIBHBIA  MeTaMOp(HU3M.
MecToposkIeHHs OJE3HBIX HCKOMAEMBIX.

91.TexHu4eckue MPOIECCHl MUHEPATO0OPa30BAHHS.

92.Tlonstue 06 arnomepanuu. IIporeccsl AMCCOLMLIMU MHUHEPAIOB W METACOMATUYECKOTO
3aMeIeHHs.

93.1Iporecchl KpUCTAJUIM3ALUHI TIPU arJIoOMepalyH.

94.XapakTeprcTrKa TJIaBHBIX U XapaKTEPHBIX arJlOMepalmOHHBIX MHUHEPAJIOB.

95.ITaparene3rc MUHEpAJIOB.

96.OCHOBHBIC CBEJICHUS O KPUCTALTU3AINN BEIICCTBA.

97.KuneTuueckre TUITbI KpUCTAITU3AIIUH.

98.3apoxaeHHE KPUCTAILIOB.

99.0cHOBHBIE TEOPUH POCTa KPUCTAIIIOB.

100.Kpucramiorpadust © MUHEPAIOTHST METAJLUTYPTHIECKHUX IITAKOB U IIIAMOB.



[Tpunoxenue 3
MeToan4yeckue peKOMeHIAIHUN M0 BHINOJHEHUIO U 3aIIMTE NPAKTHYECKUX PadoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBaHHYIO MJIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJNIIHYIO KUCIIOTY.

2. Onpeneaurtsb 0jeck MuHepaJsa. [IpoBeputsb ceOs 10 ITATOHHON KOJIIESKIIHH.

3, OnpeneauTs HBET MUHEPAJIA, HCIIOJIB3YS YTOYHEHHUS THIIA «S10JI0YHO-3€IICHBII,
«COJIOMEHHO-KENTBIN», «OKENTO-3€JCHbIN» U T.II.

4. IlpoBecTH 4epTy U pacTepeTh ee Al MolydyeHus: 601ee TOHKOTO MOPOIIKa.
5. OnpeneuTs CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BbISICHUTB, COCTOUT T 0Opa3el] U3 OJHOTO 3€pHA, U3 MHOTHUX MEJKHX 3€PEH MM UMEET
CKPBITOKPUCTAJUIMYECKOE CTpoeHHe. B mocnenHem ciydae crnaifHOCTh HaOIr01aTh
HEBO3MOXHO.

e HaxyonuTh 00Opasell K CBETy U HANTH MOBEPXHOCTH, 3€PKAJIbHO OTpaXkaronue cBer. Eciun
OHH HJIYT IMAPAJLICIIBHBIMU CTYIIEHbKAMH — 3TO, BO3MOXHO, CIIAHHOCTh (2 WHOTJa — TPaHH
KPHCTAJLIOB).

e YCTaHOBHTH, [0 KAKUM HAMpPaBICHUSAM HIET CIIAHOCTb, a M0 KaKUM - H3JIOM.

e OmpenenuTs yroj MeXIy MIOCKOCTSIMU CIAHOCTH B Tpajiycax.

6. OnpeneauTs TBEPAOCTH MUHEPAJIA.

OnpenensaTs TBEpAOCTh MUHEPAJa CIEAYET Ha CBEKEM M3JI0ME, HAa IPAaHAX KPUCTAIUIA, HO HE Ha
BBIBETPUJION MOBEPXHOCTU U HE HA U3JIOME arperaros.

7. He mytathb 4epTy u napanuny. Yepra ocraercs Ha papdhopoBoii IIacTUHKE, a [IaparuHa — Ha
crekie!

8. OnpeneuTh MAarHUTHHIE CBOMCTBA TEMHOOKPAIIEHBIX MUHEPAJIOB, HCIOJIb3Ysl KOMIIAC
WJIM MATHUTHYIO CTPEJIKY.

9. IIpaBu/ILHO Ha3BaTh ONpee/ieMblil 00pa3en MOXKHO JIUIIb MOCIIE TOTO, KaK BBISBICHBI BCe
ero pusuveckue cBoMcTBa U MOP(POJIOTHIO.



