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Choucox AOKYMEHTOB H MaT€pHuaJjaoB

1. IlepeyeHp MIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHHS IO JAUCHUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH  PE3yJIbTaTaMU OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbl
2. llenp 1 MECTO TUCIUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

3. Conepkanne paboucit mporpammbl (00bEM JUCIHHUIUIMHBI, THIOBI W BHIBI y4EOHBIX

3aHATHH, y4eOHO-METOJUUECKOE 00ECIICUCHIE CaMOCTOSATEIbHOM pabOThI 00YUAIOIIMXCS)

4. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCITUTIIIMHE

4.1.TlepedeHb KOMITETEHIINH ¢ YKa3aHUEM 3TaroB UX (GopMUpOBaHUS B IpoIiecce
OCBOCHHS 00pazoBaTeNbHON porpamMmel. ONKCcaHue MoKa3aTeae 1 KpUTEpUeB
OLIGHUBAHM KOMIETEHIIUI Ha pa3IMUHBIX 3Tanax uX (OPMHUPOBAHUS, OITMCAHUE IITKAI
OLICHUBAHHUS

4.2.TurnoBbie KOHTPOJIbHBIE 3aJaHHS WM MHBIE MaTepUAIIbl, HEOOXOAUMBIE JIJISI OLIEHKH
3HAHWI, YMEHUM, HABBIKOB M OMBITA IEATEIbHOCTH, XapaKTEPU3YIOIINX ITAIIbI
(dbopMUPOBaHUS KOMIIETEHITUI B IMPOIIECCE OCBOSHUS 00pa30BaTeIbHOM MPOTrPaMMEI.
Meroanueckue MaTepuaibl, OMPEACIISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHHH,
HaBBIKOB U ONBITA JESATEIBLHOCTH, XapaKTePU3YIOIIUX ITAIbl (POPMUPOBAHHS
KOMIETEHINI

4.3. Peiumune-nian oucyuniutul (npu Heobxooumocmu)
. Y4ueOHO-MeToAnuecKoe U HH(POPMAIIMOHHOE 00eCTIeYeHHE JUCITUTLTAHBI

5.1.1lepeueHb OCHOBHOM U JOTIOTHUTEIHHON yU4eOHOU JTUTEPATYPhl, HEOOXOAUMOM /ISt
OCBOCHUS JUCITUTIIINHEI

5.2.1lepeuens pecypcoB HH(HOPMAIMOHHO-TEIIEKOMMYHHKAITMOHHOHN ceTu «MHTepHEeT» 1
MIPOrpaMMHOTO 00ecTieueHUsI, HEOOXOIUMBIX ISl OCBOSHUS TACIIUTLITAHBI

. MarepuanpHO-TeXHUYECKasi 0a3za, HeoOXoaumas JIsi OCYIIECTBICHUsSI 00pa30BaTEIIbHOTO
HpOHGCCﬁ 10 JUCIIUITJIINHEC
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1. IlepeveHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JMCUUILIUHE, COOTHECEHHBIX C
IUIAHUPYeMBIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOM NPOrpaMMbl
(¢ opuenmayueri na xapmol KomMnemeHyur)

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMbl 00 yYAIOIIUNACS TOJIKEH OBJIAJIETh

CIIETYIOIIUMHU Pe3yIbTaTaMy O0yUYEHHUS 110 TUCITUTUTUHE.

dopmupyemast
Pe3yabTaThl 00yyeHus KOMIIETEHIIHS IIpumeuyanue
(yxa3anue Koja)
3HaHUA 1.3HaTh METOIOIOTHUIO T[1K-5
TeOpeTI/I‘IeCKI/IX 148 COTOBHOCTBIO
AKCIIEPUMEHTAITBLHBIX BEITIOJTHSTH
I/ICCHG,Z[OBaHI/Iﬁ B O6J'IaCTI/I KOMIIJICKCHBIC

MHHEPAJIOTUH U
Kpuctaorpaduu

WCCIIEOBAHUS U
VCTIBITAHUS TIPU
M3y4EeHUN MaTEepPHAJIOB
Y U30eJIUH, BKIIIO4as
CTaHJapTHBIC U
cepTuduKaOHHEIE,
MPOIIECCOB MX
MPOU3BO/ICTBA,
00paboTKu 1

Mo pHUKAITIT

2.3HaTh HOBEHIIINE
MH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B 00JIaCTH
MUHEPAJIOTHU U
KpHUcTauorpaduu u :
MIPAKTUYECKHE HAIIPABJICHHUS
MIPUMEHEHHUS PE3YIbTATOB
CBOEU HAyYHOU JIEATEIHbHOCTH

ITK-6 cmocoOHOCTBIO
HCITOJI30BaTh Ha
MpaKTUKE
COBPEMEHHBIE
MpPECTAaBICHUS O
BIUSIHUM MUKPO- U
HaHO-CTPYKTYpPHI Ha
CBOMCTBA MAaTEpHUAJIOB,
X B3aUMOJEUCTBHU C
OKPYKaroLIe Cpeou,
MMOJISIMH, YaCTUIIAMHU 1

M3ITy4CHUSIMU
YMmenus 1. VYMers oap30BaThCA I1K-5
pe3yibTaTaMUu COBPEMEHHBIX [OTOBHOCTHIO
TEOPETHUECKUX U BBIIOJTHSATE
AKCIIEPUMEHTAIIbHBIX KOMILIEKCHBIE

HCCIIEOBAHUI B 00JI1aCTH
MUHEPAJIOTHU U
Kpuctaorpaduu

MCCJICIOBAHUS U
VCIIBITAaHUS TIPU
M3YYCHUH MaTEpUaJIoB
W U30EJINI, BKITIOYas
CTaHI[apTHBIG nu
cepTuUKAIIMOHHBIE,
MPOIIECCOB UX
MPOM3BO/ICTBA,
00paboTKH 1

MOIH (UK




2. YMETH MOJIB30BaThCS
HOBEHIIMMU WH(HOPMAITMOHHO
KOMMYHHUKAITHOHHBIX
TEXHOJOTHSIMHU B 00J1aCTH
MUHEPaJIOTUU U
KpucTaiorpadun

0000111aTh 1 UCHOJIB30BaTh
PE3yIbTaThl UCCIICIOBAHUH NS
BBISIBJICHUS HOBBIX SIBJICHHH,
BaKOHOMEPHOCTEM, 3aKOHOB U
TEOPETHYECKHUX IMOJI0KEHUN B

ITK-6 cmocoOHOCTBIO
HCITOJIb30BaTh Ha
MPaKTUKE
COBpPEMEHHBIE
MpPECTaBICHUS O
BIUSIHUM MUKPO- U
HaHO-CTPYKTYpPHI Ha
CBOWCTBA MAaTEpHUAJIOB,
X B3aUMOJECUCTBHU C
OKPYKaroLIeH Cpeiou,
MMOJISIMH, YaCTUIIAMHU 1

MHUHCPAJIOTUH U
KpucTauiorpagpuu

001acTH CBOEH HayyHOU U3TYy4CHUSIMU
CIIEeNMaIbHOCTH

Bnanenus (naBeiku /  [1. Bnameth coBpeMeHHBIMU TK-5

OIIBIT JAEATEIBHOCTH)  [METOJAaMHU TEOPETHUECKUX U FOTOBHOCTBIO
DKCIICPUMEHTATIBHBIX BBIIIOJIHATH
MCCIIEN0BaHN B 001aCTH KOMIIJIEKCHBIE

MCCIIENOBAHUA U
VCIIBITAaHUS TIPU
M3YYCHUH MaTEPUaJIOB
W U30EJINH, BKITIOYas
CTaHJapTHBIC U
cepTUUKAIIMOHHBIC,
MPOIIECCOB UX
MPOU3BO/ICTBA,
00paboTKH 1
MOAH(UKAITIT

2. Biagers HaBBIKAMU
MCTIOJIb30BaHUS MTOJTYUYEHHBIX
BHAHUW U YMEHUHN JIsI
MHTEPIIPETAIIMHA CTPYKTYPHI U
MPOTHO3a CBOWCTB MaTepUaioB

ITK-6 cmocoOHOCTBIO
HCITOJIb30BATh Ha
MpaKTUKE
COBPEMEHHBIE
MPECTaBICHUS O
BIUSIHUM MUKPO- U
HaHO-CTPYKTYpPBI Ha
CBOWCTBA MAaTepHUAJIOB,
X B3aUMOJEUCTBHU C
OKPYKarolIeH Cpeou,
MMOJISIMH, YaCTUIIAMHU 1
M3ITy4eHUSIMU




2. Hlegb 1 MecTO TMCHUILIMHBI B CTPYKTYpe 00pa3oBaTebHOii MPOrpaMMsl

Huctmmmaa b1.B.1.02 &Kpucrammorpadgus» peanusyer tpedoBanus PI'OC BO mo
HarnpasieHuto nmoAarotoBku 22.03.01 ¥MarepuaaoBeaeHNE U TEXHOJIOTHH MaTEPHAIOB.
JucuummuHa u3ydaetrcs Ha 2 Kypce B 1 cemectpe Ha ouHol hopme oOydeHus, Ha 3 Kypce S5
CEMEeCTpe Ha OYHO-3a09HOU (dopme 00ydeHHs, Ha 3 Kypce 3UMHEH CECCHM Ha 3a049HOU (dopme
o0ydeHusl.

Nzyuenne nuctuminnel «Kpucramiorpadus» 0a3upyercs Ha CIEIYIOMNUX JTUCHUIUIMHAX !

«MareMmaTuka», «Pu3uKa»

OcHOBHBIE MOJOXKEHUS AUCHUIUTHHBI «KpucTtanaorpadus» UCHOIB3YIOTCS B AalbHEHIIIEM MPHU
W3YYCHUH crlenyommx guciumuinH:  «Kpucramiopusmka», «Dus3uka KOHACHCHPOBAHHOTO
COCTOSTHUS», “MeTo/1bl aHalIN3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MaTEpUAJIOB U CHCTEM>.

LenssMu ocBoeHUs AUCHUIUIMHBI «Kpuctamiorpadus» sBistoTCs:

- TMOJIyYeHHE CHCTEMAaTHU3HPOBAHHOTO TMPEJICTABICHUS O 3aKOHOMEPHOCTSX aTOMHOIO
CTPOCHUS KPUCTAIJIOB, UX CHUMMETPUH, CTPYKTYPHBIX TUIIAX KPUCTAIIIMUECKUX BEIIECTB,;

- 3HaHHE 3JIEMEHTOB U OIEpaluii CHMMETPUU KPUCTAILJIOB;

- 3HaHUE OCHOBHBIX CTPYKTYPHBIX TUIIOB KPUCTAJUTUYECKUX BEILIECTB;

- OBJIaJIEHUE HaBBIKaMH KpHUCTAIOTpaduIecKX pacyeToB.

3amauell AUCHUIUIMHBL sBIsieTCs (OPMUPOBAHME YMEHMH W HaBBIKOB MO CJEIYIOIIUM
HAIpaBJICHUSIM: BJIAJIeTh OCHOBHBIMU TIOHATUSIMH M KaTeropusiMU Kpuctamuiorpapuu U
KPUCTAJNIOXUMHHU, HAaBBIKAMHU MCIOJIb30BAHUS NOTYUYEHHBIX 3HAHUM U YMEHUN Uil MHTEpIpETaluu
CTPYKTYpbl M TMpPOTHO3a CBOMCTB MaTepualoB, 3HAaTh TEPMUHOJOTHIO U CUMBOJIUKY
KpHUCcTaorpaduu U KpUCTAJUIOXUMHUH, CUCTEMATHKy KPHUCTALUIOTpaQUUECKUX IPyII CUMMETPHH,
OCHOBHBIE 3aKOHOMEPHOCTH POCTa KPUCTAJIOB M MX MOP(OJIOTHH; OCHOBHBIE XapaKTEPUCTUKU
KPUCTANTMYECKUX CTPYKTYP; CBA3b MEXKAY XapaKTepoM KPHUCTATMUECKOW CTPYKTYPhI MU THUIIOM
XUMHYECKON CBSI3U B Hel; Hambojee paclpoCTpPaHEHHbIE CTPYKTYpPHBIE THIIbI, YMETh OMHUCHIBATDH
CUMMETPHIO MEPHOIMUECKUX OOBEKTOB, MPOBOAUTH KpHCTaorpaduyeckue pacyeTsl, paboTarhb ¢
MOJIETSIMU WJCATbHBIX KPUCTAJUIMYECKUX CTPYKTYp M HX JJIEMEHTapHBIX A4YEeK, YCTaHABIMBATH
CBSA3b MEXK/Y XapaKTepOM KPUCTAIUINYECKON CTPYKTYPBI U TUIIOM XUMUYECKOH CBS3U B HEH.

3. Coaep:xanue padoueii mporpaMmbl (00beM AUCHMIIHHDI, THNBI H BUIBI YU4eOHBIX
3aHATHI, y4eOHO-MeToANYecKoe o0ecreyeHne CaMOCTOSATe IbHOI padoThl
00y4JaIOIIMXCS)

Conepsxanne paboueit mporpammsl npeactasieHo B [Ipumoxenun Ne 1.



4. ®oHx OLEHOUYHBIX CPEICTB M0 AUCHHILIHHE
4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TaloB X ()OPMHPOBAHUS B IIpPoLiecce OCBOCHHSA
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue NoKas3aTesieil 1 KpuTepreB OLEHNBAHUSA

KOMIIeTeHIINii Ha Pa3JIMYHBIX 3Tanax ux (l)OpMI/Ip()BaHI/Iﬂ, OInucCaHHue IKaJ OHCHUBaHUA

Kon u popmynmposka kommereHIuu: [1K-5 TOTOBHOCTBIO BBITIOMHATH KOMIUIEKCHBIE HCCIIE0OBAHUS

Y MCIIBITaHUS TPH U3YYCHUU MAaTEePHUAIOB M U3JIEIAHN, BKIIFOYasi CTaHAapPTHEIC U
cepTudUKaIOHHBIE, TPOIECCOB UX MPOU3BOACTBA, 00PabOTKH U MOTUUKALIUN

Oran [Tnanupyembie Kputepun orieHUBaHuUs pe3yabTaToOB 00YUCHUS
(ypoBenb) Pe3yabTAThI
OCBOEHUS o0y4yeHHS
KommereHiw | (mokasarenu
u JOCTIKCHUS HE 3aUTCHO
3aJJaHHOTO 3ATEHO
YPOBHSI
OCBOCHHS
KOMIICTCHITH)

[TepBbiii 3HaTE: He 3HaeT MeTOI0I0THIO 3HaeT METOI0IOTHIO

aTaI TEOPETHUYCCKUX U TEOPETHUYCCKUX U

(ypoBeHb) AKCIIEPUMEHTATBHBIX AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHMM B 00JIAaCTH | MCCIIEIOBAaHUM B 00IacTH
MUHEPAIOTUU U MUHEPAIOTUU U
Kpuctayuorpaduu Kpuctayuorpaduu

Bropoit YMeTs: He ymeet nonb3oBaThcs YMeeT nosib30BaThCs

aTaI pe3yabTaTaMu pe3yabTaTaMu COBPEMEHHBIX

(ypoBeHb) COBPEMEHHBIX TEOPETHUYCCKUX U
TEOPETHUYCCKUX U AKCIEPUMECHTATBHBIX
AKCIIEPUMEHTATBHBIX UCCIICIOBAaHMI B 001aCTH
UCCIICIOBaHMI B 001aCTH | MUHEPAJIOTUH U
MUHEPAIOTUU U Kpuctaorpadun
KpucTaorpaduu.

Tperuii Bnanets: He Bnanecert Bnaneer coBpeMeHHBIMU

aTaI COBPEMCHHBIMU METOIAMHU | METOIaMHU TCOPETHUUCCKUX U

(ypoBeHb) TEOPETHUYCCKUX U AKCICPUMEHTATBHBIX
AKCIEPUMEHTATBHBIX UCCIIeIOBaHMii B 001aCTH
WCCIIC/IOBAHMI B 00J1aCTH | MUHEPAJIOTHUH H
MUHEPAJIOTUHU U Kpuctauorpaduu
Kpuctayorpapuu

Kog u dopmynupoBka KOMOETEHIIMH:

[IK-6 crmocoOHOCTBIO WCIONB30BaTh Ha IIPAKTHUKE
COBPEMEHHBIC IIPEACTABIICHNS O BIUSHUM MUKDPO- U HAHO-CTPYKTYpBI HA CBOMCTBA MaTE€pUalOB, UX

B3aMMOJICHCTBUM C OKPY’KAIOIIEH CPEoil, MOJISIMU, YACTULIAMH U U3JIYYEHUSIMU

Ortan [Inanupyemele Kputepuu orieHMBaHUS pe3yIbTaTOB OOyUCHHS
(ypoBeHb) PE3yJIbTaThI
OCBOCHHUS oOy4eHus
komrereHim | (mokasarenu
He 3aureno

U JIOCTHKCHUS 3auTeHo

3a/IaHHOTO

YpOBHS
OCBOCHMUS




KOMIICTEHITH1)

IIepsbrit 3HaTh: He 3naer ¢pparmentapubie | 3HaeT HOBeHIIne

JTan 3HaHUS O HOBEMIINX nH(OPMAaLIHOHHO-

(ypoBeHb) MH(POPMAIIMOHHO- KOMMYHHKAI[MOHHBIX TEXHOJIOTHH
KOMMYHHKAIIMOHHBIX B 00J1aCTH MUHEPAJIOTUU U
TEXHOJIOTUH B 00J1aCTH KpHUcTaorpaduu u :
MHUHEpAJIOTUU U MIPAKTUYECKUE HAIPABICHUS
KpUcTaIorpauu u : IIPUMEHEHHUS PE3YJIBTAaTOB CBOEH
MIPaKTUYECKUE Hay4HOU JeATEIbHOCTH
HaIpaBJIEHUs IPUMEHEHUS
pe3yJIbTaTOB CBOEH
Hay4YHOU JIeATEIbHOCTH

Bropoit YMmeTs: He ymeet nonb3oBaThcs YMeeT nosib30BaThCs

aran HOBENIIUMHU HOBENIIUMHU

(ypoBeHb) MH(OPMALIMOHHOKOMMYHH | MH(QOPMAIIHOHHOKOMMYHHUKAIINO
KaIlMOHHBIX HHBIX TEXHOJIOTUSIMH B 00J1aCTH
TEXHOJIOTUSIMU B 00J1aCTH | MUHEPAJIOTHH U
MUHEPAJIOTUU U Kpuctayuorpadguu o6001maTh 1
KpucTayorpaduu HCII0JIb30BaTh PE3YJIbTATHI
0000111aTh ¥ UCIOJIB30BATh | UCCIEIOBAHUN AJIsl BBISBICHUS
pe3ynabTaThl HOBBIX SIBJICHMI],
WCCIICIOBAHUM TS 3aKOHOMEPHOCTEM, 3aKOHOB U
BBISIBJICHHSI HOBBIX TEOPETUYECKUX MOJOKEHUN B
SIBJICHUI, o0yacTu CBOEH Hay4IHOI
3aKOHOMEPHOCTEH, CHELUAaJIbHOCTH
3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH B 00J1aCTH
CBOCH Hay4YHOU
CHELUAaJIbHOCTH

Tperuii Bnaners: He Bnageet HaBBIKAMU Bnaneer HaBBIKAMU

JTan WCIIOJIb30BaHUS HCIIOJIb30BaHHUS MOJTYYEHHBIX

(ypoBeHb) IIOJIyYEHHBIX 3HAaHUHN U 3HAHUU U YMEHUU U1

YMEHUH ISt
UHTEPIIpETALIH
CTPYKTYpPBI U IIPOrHO3a
CBOMCTB MaTepHaJIOB

MHTEPIPETALMH CTPYKTYPBI U
MIPOTHO3a CBOWCTB MAaTepUaIoB

014 3auema Ha 04O hopme 00yuenus.

3auteHo —oT 60 10 110peiiTuHroBsix 6amuioB (Bkitouyas 10 moompuTeabHbIX OaLIOB),

He 3auTeHo —oT 0 10 59 peHTHHTOBBIX 0aJIIOB).
014 3auema Ha OYHO-3A0UHOU U 3a0UHOI_ hopmax 0dyueHu:
BBITIOJTHUTh M CJIaTh BCE MPEAYCMOTPCHHBIC 3aJlaHUs Ha OICHKH «yIOBJICTBOPUTEIBHO,
«XOPOIIIO», COTIIUYHO.

4.2. TunoBble KOHTPOJbHBIE 33aJaHUS WJIH HHbIe MATepPUAJIbI, HEOOXOAMMBIE ISl OLEHKHU
3HAHUM, YMeHMil, HABHLIKOB H ONbITA [IeATEJbHOCTH, XaPaKTePHU3YKOIIUX ITanbl
¢GopmupoBanus kKoMmeTeHUMI B Ipolecce OCBOCHUSI 00pPa30BATEJbHOH MPOrpPaMMBbl.
MeToanuyeckne MaTepualjibl, ONpeaessiloniue Mpoueaypbl OUeHUBAHUS 3HAHWM, YMEHWUI,

HABBIKOB M ONBITA [JeSTeJbHOCTH, XapaKTepU3yWwIIUX J3Tanbl (GopMHUpOBaHHS
KOMIIeTeHITH i

OTtanel Pe3ynbrarel 00ydeHus Kommerenims O1LeHOYHEBIE

OCBOEHHUA CpescTBa




141 sran 3HaeT METOL0JIOTUIO [1IK-5 Joxmaz mo
TEOPETUIECKHUX U TOTOBHOCTBIO pedepary,
3Hanusg AKCTICPUMEHTATBHBIX BBIIIOJIHATH TECTUPOBAHUE.
HCCIIeIOBaHUI B 001aCTU KOMILJICKCHBIC
MUHEPaJIOTUU U HCCIICA0BAHUS U
KpucTayorpadun UCIIBITAHUS TIPH
M3y4eHUN MaTepUajoB
U U3JeIuil, BKIITo4Yas
CTaHJApTHBIE U
cepTu(dUKAIOHHBIE,
MPOIIECCOB UX
MIPOU3BO/JICTBA,
00paboTKHu 1
MoauduKaIuu
3HaeT HOBEUIIINE I1K-6 crmocoOHOCTBIO Jloknaz mo
nH(OpMaIMOHHO- WCIIOIh30BaTh HA pedepary,
KOMMYHHUKAITHOHHBIX MIPAKTUKE TECTUPOBAHUE.
TEXHOJIOTHH B 00JIaCTH COBPEMEHHBIC
MUHEPATIOTUU U MIPEJICTABICHUS O
KpUcTauiorpaguu u : BIIMSTHUM MHKPO- U
MPAKTUIECKHE HAHO-CTPYKTYPHI Ha
HaIpaBJICHUS MPUMEHEHUS | CBOMCTBA MaTEPHUAJIOB,
pe3yJIbTaTOB CBOEH MX B3aUMOJICVCTBUH C
Hay4YHOU JESATEIbHOCTH. OKpY>Kalolleu cpesiou,
MMOJISIMHU, YaCTHULIAMH U
M3ITYYCHUSIMHA
2-# sran VYMeeT I10JI630BaThCs [1IK-5 Joxmaz mo
pe3yibTaTaMu TOTOBHOCTBIO pedepary,
Vmenus COBPEMEHHBIX BBIIIOJIHATH TECTUPOBAHUE.
TEOPETUYECKHUX U KOMILJICKCHBIC
AKCTICPUMEHTATBHBIX HCCIICI0BAHUS U
HCCIIeIOBaHUI B 001aCTH UCTIBITAHUS TIPH
MUHEPaJIOTUU U M3y4eHUN MaTepUajoB
KpucTayorpadun U U3JIENNH, BKIIOYas
CTaHJApTHBIE U
cepTu(dUKAIOHHBIC,
MPOIIECCOB UX
MIPOU3BO/JICTBA,
00paboTKu 1
MoauduKaIuu
VYMeeT moab30BaThCs I1K-6 cr1ocoGHOCTBIO Jloknaz mo
HOBEHIIMMU HCIIOIL30BaTh HA pedepary,
UH(OPMALILOHHO MIPAKTUKE TECTUPOBAHUE.
KOMMYHHUKAITMOHHBIX COBPEMCHHBIC

TEXHOJIOTHSIMU B 00J1aCTH
MUHEPAJIOTHU U
KpucTamorpadun
0000111aTh 1 UCHOJIB30BaTh
pE3yNIbTAThI UCCIEIOBAaHUN

MPEACTaBICHUS O
BJIMSTHUUA MUKPO- U
HaHO-CTPYKTYpBI Ha
CBOICTBA MaT€pUAJIOB,
UX B3aUMOJCUCTBHU C




TSI BEISIBJICHUSI HOBBIX
SIBJICHUH,

OKpY>Kalolleu cpesiou,
MOJSIMH, YaCTULIAMU U

3aKOHOMEPHOCTEH, 3aKOHOB | U3JTy4CHUSIMHU
U TEOPETHUECKUX
MOJIOKEHHUH B 00J1acTH
CBOEH HAay4YHOH
CIIEIAAILHOCTH
3+ orarm Bnaneer coBpeMeHHBIMU IIK-5 Jlokaz mo
METOJaMH TEOPETUUCCKUX U | TOTOBHOCTHIO pedepary,
Brnagers IKCIIEPUMEHTAIBHBIX BBIIIOJIHATE TECTUPOBAHUE.
HaBBIKAMH HCCIIEAOBaHUN B 00JIaCTH KOMILIEKCHEIS
MUHEPATIOTUU U HCCIEN0BAHUI U
Kpuctauiorpapuu WCIIBITAaHUS TIPU
W3YYCHUH MaTEPHUAaJIOB
W U31EJINH, BKIIIoYas
CTaHJIapPTHBIE U
cepTudUKaIMOHHbIE,
MIPOLIECCOB HX
MIPOM3BO/ICTBA,
00paboTKu U
MoauuKaIu
Biragers HaBBIKAMU [1K-6 criocoOHOCTEIO Joxmaz mo
HCIIOIL30BaHUS HCIIOIB30BATh Ha pedepary,
MOJTYYCHHBIX 3HAHUH U MPaKTHUKE TECTUPOBAHUE.
YMEHHUHA IS COBpEMEHHBIC

MHTEPIIPETALMH CTPYKTYPbI
Y IIPOTHO3a CBOMCTB
MaTEepUaJIOB

MPEJICTABICHUS O
BIIMSIHUM MUKPO- U
HAaHO-CTPYKTYpPHI Ha
CBOCTBA MaTepUAJIOB,
HUX B3aUMOJEHCTBUH C
OKpY>Karollen Cpesiou,
MMOJISIMH, YaCTHIIAMU B
W3IIYy4eHUSIMU

4.3. Peitmunz-nnan OucyuniuHbl
(npu neooxooumocmu)

PelTHHr—1aH AMCHUIUIMHBI PEACTABIICH B PUIOKEHUH 2.




TumnoBbie KOHTPOJIbHbIE 3aJaHUS HJIH HHbIE MATEPUAJIbI, HEOOXO0ANUMBIE JIJIS OLIEHKH 3HAHMIA,

YMeHHii, HABBIKOB ¥ (WJIM) ONBITA JeATeJbHOCTH, XapaKTePHU3YIOIIUX 3TANbI
(opMupoBaHusI KOMIIETEHIMII B ITpoLecce 0CBOCHUsI 00pa30BaTeJLHOH IPOrPaMMBbI

TecToBbIE BOIIPOCHI

Buner Nel

NoahkwnNpE

NouokrwhE

Hayka Kpucramnorpagusi.

AMopdHbIe Tena.

OaHOPOAHOCTH KPUCTAIIMYECKOTO TEJA.
[Tepuon pemeTku.

[Topsimok ocu.

CHHTOHHM.

WNupexcsl y3710B, HAalpaBJIeHUH, IIOCKOCTEM.

Buner No2
BunToBas och cuMMeTpHn.
IIpocTpaHcTBEHHAs pellIeTKa.
Pemerka bpass.
Kpucrannurst.
WuBapuanTtHoe npeodbpazoBaHueE.
DnemMeHTapHas siueika.
LlenTp naBEpCHUM.

Temsl pedepaToB
1. CnexTpockonnueckre MeTOo bl HCCIIeI0BaHuUs BEIIeCTBa
2. CrpyKTypHBIE METOJIbI HCCIICIOBAHUS BEIIECTBA
3. XumHueckue MeTO/Ibl NCCIIeIOBAaHUS BEIIECTBA
4. PentreHoBckue Jiyud. ['eHepalsi pPEHTTEHOBCKUX Jy4ed M BO3MOXKHOCTH
MCIOJIb30BaHUS JUIS Lieel Kpucraiorpapu.
PanuannonHble siBJICHUS B IPUPOAE U aOCOTIOTHAS T€OXPOHOJIOTHS.
Rb-Sr —meTox onpenencHus abCOMOTHOTO BO3pacTa MOpo,i H MUHEPAJIOB.
Toueunslie rpynnsl. Cummerpus. MOTHB cuMMeTpuH. Onepaui CHMMETPHH.
Crioco0ObI M300pakeHUs] aTOMHOTO CTPOCHUST KPHUCTAJIOB.
Kputepun ycToifuuBOCTH CTPYKTYPHOTO THUIIA.

©ooNOO

ux

10.3aBuCHUMOCTh CTPYKTYPBl U CBOMCTB KPUCTANIMYECKUX BEUIECTB OT THUIA XUMHYECKON

CBA3U.

11.Tlomumopdu3M CHIMKATHBIX H OKCHUAHBIX coeauHeHu. Kpucramioxumuyeckue

0c00eHHOCTH CTPYKTYpPHI ZrOs.
12. OCHOBBI KPUCTAUIOXUMUU CUITUKATOB. OCOOCHHOCTH CTPYKTYPHI BOJUIACTOHUTA.
13.Poct kpucTaiioB. MeTo sl BEIpaIliBaHUs KPUCTAIUIIOB.

14.3aBucuMocTh  (PU3UKO-XMMHUYECKUX CBOMCTB TBEPJBIX BEIIECTB OT CTPOCHHS

KpPHUCTAJIJIOB.
15. VineanbHble U peaqbHbIE KPUCTAILIBI.

16.Kpucranmnuueckue  OOBEKTBI,  UCHOJb3yeMble B  TEXHOJOTHH  COBPEMEHHOM

MUKPO3JIEKTPOHUKH.

17. Kpucramnuueckue  CTpYKTYpbl ~ METaJlIOB,  MCHOJb3YEMBIX B COBPEMEHHOM

MHUKPODJIEKTPOHUKE.

18. IIpoGnematuka, cBsi3aHHas C Ae()EeKTaMU CTPYKTYPbl KPUCTAUTMYECKUX MaTEepHAalOB,

HCIOJIb3YEMBIX B COBPEMEHHOM MUKPOXJIEKTPOHHUKE.
19. Kpucranibl-Iu3IeKTPUKH, UCTI0Ib3yeMble B COBPEMEHHONW MUKPOAJIEKTPOHHKE.



20. BbICOKOCOBEpIIICHHBIE MOHOKPUCTAJUIBI KPEMHUS. CTPYKTYypa, METOJAbI IOJIy4eHus,
MPUMEHEHHUE B MUKPODJIEKTPOHUKE.

21. Kpucranmnyeckne HAaHOUYACTHUIIbI KaK OCHOBA 3JIEMEHTHOW 0a3bl HAHODJIEKTPOHHKH.

22.Tlpupoaubie TUAIEKTPUICCKAE HAHOTPYOKH.

23. CuHTeTHYECKUE HAHOTPYOKH — MIEPCIIEKTUBHAS OCHOBA HAHOAJIEKTPOHHUKH.

24.HaHOnNIEKTPOHHBIE YCTPONUCTBA HA OCHOBE KPUCTANIMYECKUX HAHOYACTHII.

25.Kunkue KpucTamibl.

26.Meraminyeckue CTeKIa.

27.Kpucrammdeckue MHOTOrpaHHUKH. [loausapsr.

28.VcTopust pa3BUTHS PyCCKOW KpUCTAILTIOTpaduH.

29. D5} pexTUBHBII paguyc 4aCcTHIIBI B KPUCTAILIE.

30. InoTHelimue cinou U AedEKThI IIIOTHEUIIINX YITaKOBOK.

31. 3epHOrpaHUYHBIE TUCIOKAIIHH.

4.4 MeToan4iecKkue MaTepuaJibl, onpeae/siionme npoueaypbl OleHUBAHUSA 3HAHUI, YMEHMH,
HABBIKOB M (HJIM) ONBITA IeSITEJILHOCTH, XapAKTEPU3YIOIIMX dTanbl GOPMUPOBAHUS
KOMIIeTeHIINH

Kputepun u mkasna oneHNBaHUS KOMIIETEHIIHI NMPHU BbINOJHEHUH TeCTa

3a mepuoj 00ydeHHUs MPETyCMOTPEHO BBIMIOJHEHNE 2 TECTUPOBAaHUM. TeCTUpOBaHUE 1
nokian o pedepary oneHuBarorcs B 20 6amios.

TectoBble 3a1anus U TeMbl pedepaToB pa3pabaThIBAIOTCS HA OCHOBE MPOTPaMMBbl
JTUCITUTLIMHBI, BOIIPOCOB K 3a4eTy B (POPMHUPYEMBIM KOMIETCHITHSIM.

[TonmHOTa ¥ TPAaBUIIBHOCTH OTBETOB OI[EHUBAETCS C TOUKH 3PEHUSI IPUMEHEHUS MOTy4YeHHBIX
3HaHUM, HA OCHOBE 3HAaHUI, YMEHHUI 1 HABBIKOB, MOJYUYEHHBIX HA JICKIIMOHHBIX, MPAKTUYECKUX
3aHATUAX U NPU BBIOJIHEHUN CaMOCTOSITENIbHOM pabOTHI.

HIxana

Kpurepun oueHuBaHNA AJI9 04HOI GoOpMbBI 00YUEeHUSA
OlLlCHUBAHUSA puTep 1 A pop y

17-206annoB | Jlansl oTHBIE U TTpaBUJIbHBIE OTBETH HAa 85-100%B0onpocoB TecTHpOBaHUA.

-166an108B aHbl IpaBWIbHbIE pemieHus Ha 70-84%BonpocoB TeCTUPOBaHUS
14-166 70-84%

10-13 Jlansl nmpaBuiibHBIE pemeHns Ha 50-69%3amay BOmpocoB TeCTUPOBAHUS
6asoB

6-9 [IpaBunbHO BhIMOMHEHBI TOJIBEKO 30-49%BONPOCOB TECTUPOBAHUS.
6asoB OOyuaronmiicsi J0ycKaeT rpyoble, CylniecTBeHHbIE OIIMOKH B OTBETAX.
0-5 [IpaBunbpHO oTBeueHO MeHee yeM Ha 30%BomnpocoB. JInbo obyuaronuiics
0aioB MPHUCYTCTBOBAJI HA TECTUPOBAHUH, HO HE CIIAJT €€ MPET0AaBaTEINO.

*Bcero 2 rectupoBaHue

IlIkana oueHUBaAHUA Kputepun oneHuBaHus 111 0YHO-3204HOI U 32049HOH (popm
00y4eHust
COTJINYHO» JlaHbI TTOJTHBIE U MTpaBUIIbHBIE OTBETHI Ha 85-100%Bomnpocos
TECTHUPOBAHUS.
«XOPOIIO» Jansl npaBuibHBIE pemenns Ha 70-84%Bompocos
TECTUPOBAHUS




«yZIOBJIETBOPUTEIILHO» Jlansl ipaBuibHBIE pemeHus Ha 50-69%3anau Borpocos
TECTHPOBaHUS

«HEYJOBIECTBOPUTEIHHO [IpaBuibHO BhIOTHEHB! MeHee S0%BOMPOCOB TECTUPOBAHMS.
OO0yuaromuiicst T0MycKaeT rpyobie, CyIeCTBEHHbIC OIIMOKHN B
OTBETaXx.

KoHTpoJibHbIE BONPOCHI K 3a4€Ty
Kpucramnorpadus

1. OrtkpsIThIE, 3aKpBITHIE POPMBI KpUCTAIOB. [IpocThie (hOpMBI KPUCTAIIIIOB B HX
KOMOWHAIMK JBYXTPAaHHBIX YIJIOB.

2. DopMbl KpUCTAJUIOB. PeanbHble U neaabHble KPUCTAIUIBI, 0COOEHHOCTH UX CTPOSHMS.

3. EaunuyHble HanmpaBieHUs B KpUCTAIIaX PAa3MUYHBIX CHHIOHUH U OIlpeesieHUue KaTeropui
KpPHCTaJLJIOB.

4. Kpucramumueckas peleTka U €€ 3J€MEHTHI. DJIEMEHThl CHMMETPUH KPUCTAININYECKUX
pEILIEeTOK.

5. OxapakTepr30BaTh NOHATHS: KPUCTAII, MOHOKPUCTAJUI, HOJUKPUCTAIIIIMYECKOE U

amMop(HOE BEIIECTBO, TPUBECTH MPUMEPHI.

OcCHOBHBIE CBOICTBA KPUCTAJUIOB U UX XapaKTEPUCTHKA.

Kpucrannorpaduueckre KOOpJMHATHBIE OCH M YCTAaHOBKA KPUCTAJUIOB PA3IMYHBIX

CHHI'OHUM OTHOCHUTEIIBHO KOOPIMHATHBIX OCEH.

8. 3aKoH panuoHaIBHBIX OTHOIIEHUN —3akoH ["atou.

9. IInoTHelimue MapoBble YIIAKOBKH, TUITBI MEXKI0Y3JIHH B HUX.

10. CucremaTuka KpUCTANIOXUMUYECKUX TUIIOB KPUCTAJIOB 10 XapaKTepy XUMHUYECKO CBSI3U.

11. XapakTepucTuka CTpyKTYpHBIX TUIIOB KPUCTAJJIOB.

12. KoopauHaoHHbIE YUClIa aTOMOB B CTPYKTYpE MUHEPAJIOB, OMHCAHUE CTPYKTYPbl OKCHUJIOB,
CHJINKATOB U CYy/b(aToB.

13. Pemetku bpage. [loacder komnyecTBa aTOMOB B 2JIEMEHTAPHOM STUCHKE Pa3IMIHBIX
CHUHTOHUM.

14. Bo3HUKHOBEHHUE, POCT U pa3pylieHue KpuctamioB. CTpyKTypHbIC 1e()EKThl KPHUCTAIIIOB.
Mertoab! BeIpalllMBaHusl KPUCTAIIIOB U3 PACTBOPOB U PACILIIABOB.

15. OnTuveckue cBOMCTBA KpUCTAILIOB. [Ipenomiienne, IBynpeioMeHue, TOJIIpU3aIlis CBETa.

16. SIBnenus nzomopdusma u noaumopdusMa B MUHEpaiIax. MophoTponus, MOTUTUIIHS.

No

Munepanorus

17.Metoa AMarHOCTUKY MUHEPAJIOB MO BHEITHUM MPU3HAKAM.

18. dusnueckne CBOWCTBA KPUCTALIOB: OJIECK, TBEPIOCTh, CHAHHOCTH, H3JI0M, OTACIBHOCTD U
IpyTHE.

19.TlonsTre o Munepaie. Kimaccel MUHEpanoB, OCHOBHOM MPHUHIIUI UX CUCTEMATHUKH.

20. ®opMbl MUHEPATIBLHBIX 00pa30BaHUM, X XapaKTEPUCTHKA U KIacCU(UKAIUS.

21.CaMOpoIHbIE DJIEMEHTHI, UX KIaccu(UKaIys 1 oo1ias xapakrepuctuka. OCHOBHBIC
MPEICTAaBUTENH KIlacca.

22.Cynbdatel 1 X XapakTepucTrka. OCHOBHBIE IPEICTABUTEIHN KJlacca, TPUMEHEHNE
Cynb(arToB.

23.Tamorennipl. OOMIAs XapaKTepUCTHKA MUHEPATIOB KJlacca M OTJEIbHBIX MTPEICTaBUTEIICH.

24. Oxcuapl v ruApokcuabl. OCHOBHBIE MPEACTABUTENH KJIacca, NX XapaKTePUCTHKA
IPUMEHEHHE.

25. MuHepaiibl Ki1acca KapOoHATOB, WX xapakTepucTuka. OCHOBHBIE PEACTABUTEH Kilacca.



26. MuHepaisl kj1acca 60paToB ¥ HUTPATOB M UX XapakTepucTuka. OCHOBHBIEC IPECTaBUTENN
yKa3aHHBIX KJIACCOB.
27.Munepaisl Kj1acca Cyiab(QHUI0B U UX XapakTepucTrka. OCHOBHBIE IPECTaBUTENN Kiacca.

28. XapakTepucTuKa MUHEPAJIOB Kiacca ¢pocdaTos.

29. Cunukatsl ¥ uX o0I1as XapaKkTepUCTHKA: CTPYKTYypa, COCTaB, CBOMCTRA.
30.0Oco0eHHOCTH CTPOCHHS KPUCTAUIMUECKUX CUITMKATOB. KPEMHEKUCIOPOIHBIA TETPadap,
POJIb KUCIIOPOJIa U ATIOMUHUS B CTPYKTYpE.
31. ATIoMOCWIINKATBI HATPUs, KaJIusl, KaJIblMs U UX XapakTepucTuka. Ponb anoMuHus B
CTPYKTYpE aJIFOMOCHIIMKATOB.
32. CunukaThl KOJIbLEBON CTPYKTYpbl. OCOOEHHOCTh UX CTPOEHHUS, OCHOBHBIE ITPEJCTABUTEIN.
33.JIuctoBsie (coeBbie) cuimkaThl. O0MIas XapaKTepUCTHKA, OCHOBHBIC CEMEHCTBA JINCTOBBIX
CHJINKATOB. XapaKTEePUCTUKA ITIMHUCTBIX MUHEPAJIOB.
34. CunukaThsl JIGHTOYHOH CTPYKTYpBl. XapaKTepUCTHKAa OCHOBHBIX MTPEICTaBUTENICH

MOJIKJIacca.

35. CunmukaThl 1IETI0Y€YHOM CTPYKTYPHI M UX XapaKTEPUCTHKA.
36. CruKaThl OCTPOBHOM CTPYKTYPhI. XapaKTEPUCTHKA OCHOBHBIX IIPEICTaBUTEIICH

noaxkJjacca.

37. XapakTepHucTHKa KapKacHBIX CHIIMKATOB. OCHOBHBIE MTPEACTABUTENN M UX ONMCAHUE.
38.[lonesple mmnaThl, GPeabAMNIATHIB], IIEOJUTHI U MIaruokaa3zsl. OCOOEHHOCTH X COCTaBa U

CTPYKTYpBHI.

39.T'eonornyeckue mporecchl 00pa3oBaHUsl MUHEPAJIOB B IPUPOJIE, UX TUIIBI U

XapaKTEPUCTHKA.

40. UccnenoBanue MUHEPAIOB C TOMOIIBIO MOJIIPU3AIMOHHOI0 MUKpPOCKOTIa. PexrMbl paboThl
MHUKPOCKOIIA U TUIIbI BBINOJIHAEMBIX HUCCIIEJOBAHUM.

OcHoBHas

5. PekomeHnayemas Jqurepartypa.

Boiiko C. B, Kpucramnorpadus u munepanorus. OCHOBHbIC TOHATHA: yuyeOHOe rmocodue -
Cubupckuii peaepanbubiii yauBepcutet, 2015

JlonosHuTENbHAS

bparuna B. U., Kpucramnorpadusi, Muaepanorust u 00oranieH1e MoJIe3HbIX UCKOMAeMbIX:ydeOHOoe
nocobue — "Nugppa-M", 2018
http://lib.knigafund.ru/books/183101

6. MarepuajJbHO-TeXHHMYeCKast

0a3a,

00pa30BaTeJIbHOIO MpoIecca Mo THCIANIHHE

HeoOXoauMAas

AJIsA OCyIIeCTBJICHUSA

Haumenoeanue Buo 3anamuii Haumenoeanue ooopyoosanus,
cneuuaiu3upoeaniblx nRpPOCPpAMMHO2O obecneueHnusn
ayoumopuit,
Kabunemog,
aabopamopuii
1 2 3
1 yuebnas Ayautopust Ne 401 1. Windows 8 Russian. Windows
ayoumopusa Oaa | YueOnas  wmebenb, yuebHo-Harmsgueie | Professional Upgradelorosop Ne 104
npoeedenus nocobusi, JOCKa,MyinbTUMenua-npoekTop | or  17.16.2013 r. Jlumewsum —
sanamuii  aexuyuonnozo | Panasonic PT-EW640Bkpan HacTeHHbIH | GeccpouHble.

muna: aynuropus Ne 401
(Yuebuplii  KOpmyc, VI

Draper Luma AV
244*244MW (XT1000E).

(1:2)

96/96'

' 2. MicrosoftOfficeStandart 2013

Russian Jorosop Ne 114 ot 12.11.2014




Munraxesa, 1. 100),

2. yueonas
ayoumopus ona
npoeedenusn 3anamuil
CEMUNAPCKO20 muna:.
AyIUTOPHUS Ne 208
(YueOusbIi KOPILYC,VII.
Musnraxesa, 1. 100)

3. yueonasn
ayoumopus onsa
nposedeHus ZpPynnoeuvix u
UHOUGUOYAIbHBIX
KOHCY1Tbmayuii.
AyIUTOPHUS Ne 401
(YueOusbIi KOPILYC,VII.
Munraxesa, 1. 100)

4, yueonan
ayoumopus 0131 meKyuiezo
KOHmpOnsa u
npoOMENHCYMOUHOU

ammecmayuu: Ay TATOPUS
Ne 401 (VueOnbIit
Koprmyc,yin. MuHraxesa, I.
100)

5. nomewenus 0ns
CaAMOCMOAMEIbHOIL
pabompl. YUTAIBGHBINA 3al,
OuOIMOTEKA (CnaBHBIH
Kopmyc, yin.3aku Bamuam,
IL. 32), oubInoTeEKa
(YueGupriii KOPILYC,ylL.
Munraxesa, 1. 100).

Aynutopus Ne 208
IIpoektop
NecpkpanScreenMediaynunocucrema,
HOYTOyKSamsunggocka, Me.
Yuranbublii 3a(I1aBHbI KopITyc,
450076,yn.3aku Banuau, 1. 32)

VYyebnas  Mebenb,  y4eOHO-HArTSIHBIE
mocoous, CTEH[I 1o MOXapHOU
0€30MacCHOCTH, MOHOOJIOKH CTallMOHAPHBIC
— S5mwT, npunTep — lmr., ckanep — 1mr.

Buéaunoreka(lnasusiit kopmyc, 450076,

yi.3aku Banuau, 1. 32)
YuebHas  MeOenb,  y4eOHO-HATIISHBIC
mocoous, CTEH]T 110 MOKapHOM
0e30MacHOCTH, MOHOOJIOKH CTallMOHAPHBIC
— 4T, cka"ep — lmir.
Bubaunorexa(yYueOHbIi

kopryc, 450078y Munraxkesa, a. 100
YuebHass  Mebenb,  y4eOHO-HArTSIHBIE
mocoous,
PentiumG2130/M6/500°6/21,5"/Kn/mbims
M

r. JIuneHsun — OeccpoyHbIC.
3. Cucrema
TECTUPOBAHUS bamly

GNUGeneralPublicLicense

LICHTPAIN30BAHHOTO

(Moodle)




ITpunoxxenne Nel
MHWHOBPHAYKH POCCUN

®I'BOY BO «BALLIKMPCKUIA FOCYﬂAPCTBEHHbIPI YHUBEPCUTET»
NHXEHEPHbBIN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucruiuinebl «Kpucramiorpadus» Ha 3 ceMectp
(HauMeHOBaHME AMCIUTUIAHBI)

Ounast
dhopma oOydenust
Bua padoTsl O0beM TUCIUIIMHBI
O6m1as tpymoeMkocTs auctuuinasl (3ET / yacos) 5/180
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C IIPEIOIaBaTEIICM: 68,2
JIEKITUH 32
MPaKTHYECKUX/ CEMHHAPCKHX 36

J1a00paTOPHBIX -

ApYrux (rpynnoBasi, ’HAUBUIyaIbHAs KOHCYJIBTAINS U UHBIC BUIbI
yueOHOM AeATeNbHOCTH, IpeAycMaTpuBalomye padboTy o0yJaromuxcs ¢

npenonanarenem) (DPKP) 0,2
VueOHBIX 4acOB Ha CAMOCTOSATENRHYIO paboTy ooyuaromuxcs (CP) 111,8
VueOHBIX 9acoB Ha MOArOTOBKY K dKk3aMeHy/3aueTy/ miudhepeHInpoBaHHOMY

3auety (KoHTpoin) 54

®opma(br) KOHTPOIIS:

3a4eT 3 CEMECTp




dopma U3y4eHHs] MaTEPUAIOB: JIEKLIUH,

®opMa TeKylero

OcHOBHas U KOHTPOJIA
MPAKTUYECKHE 3aHITHSI, CEMUHAPCKHE B — yCIIeBAEMOCTH
No 3aHATHS, Ta00paTOpHbIE PadoTHI, nHTepaTypa, 3aganus o 5 (KOJLTOKBHYMBI,
w Tema u conepxanue camocTosITeNbHasl padoTa U TPYA0EMKOCTh PEKOMEHITyEMas CaMOCTOSITETTbHOM KOHTPOJBHBIC
(B yacax) paboTe CTYICHTOB
cryaenTtam (HoMmepa paboThI,
U3 CIIUCKA) KOMIIbIOTEpHBIE
JIK [TP/CEM | ®KP CP TeCTBI ¥ T.11.)
1 2 3 4 5 6 7 8 9
1. 1.1.Kpucramn. 1 2 0,2 8,6 [1-2] YuraTh Pedepar
OcHOBHBIE 3aKOHBI JUTEpaTypy, TECT
r€OMETPUYECKOM JIEKIINU
KpucTaorpaduu.
[TonsTne 0
KPUCTANIMYECKOM  BEIIECTBE
KaK OJTHOM u3 dbopm
CYIIECTBOBaHUS MaTepUHU.
PacnpocTpaneHHOCTH
KPUCTAJIJIOB B pUpoJe.
AmMopdHoe BEIIIECTBO.
Kpucrannnueckas pererka.
OcHOBHBIE CBONCTBa
KpPHUCTAJIJIOB.
3aKOHBI
MJIOCKOTPaHHOCTH u

PSAMOPEOEPHOCTH, CUMMETPHH,

MMOCTOSIHCTBA VTJIOB,
pPallMOHAIBHOCTU ~ OTHOIIEHUM
napaMmerpoB, 1osicoB. CBA3b
BHEIITHEH hopmbl u
BHYTPEHHETO CTPOCHUS
KPUCTAJIOB. [Tpumepsl

CCTCCTBCHHBIX KPUCTAJJIOB.




1.2. Cummertpusi.
Cunronuun. KoopnuHatHeie ocu
u cumBOJbl TrpaHed  CBA3b
BHEITHEH CUMMETPHUH c
CUMMeETpuen
MPOCTPAHCTBEHHOM  PEIIETKH.
DONeMEHTbl  CHUMMETpUH, HX
OmnpeleleHue B  KpUCTALIax.
[TonsTne 0 CHHTOHUSIX.
OpueHTUPOBKa KOOPJIMHATHBIX
0CEe B KPUCTAJUIAX Pa3JIMYHBIX
CUHTOHUU. DJieMeHTapHbIe
SUEWKHU, eIUHUYHBIE TpaHH,
€AMHUYHBIC OTPE3KH.
[Tapamerpsl u UHJIEKCHI.
CuMmBONIBI  TpaHe ©U  HX
OIpeIEIICHUE.

0,2

8,6

[1-2]

Yurathb

JTUTEPATypy,
JEKITUN

Pedepar
TECT

1.3. IIpocTsie Gopmbl U
nx KOMOMHAINH. Kitaccer
CUMMETPHU. IlonsTue 0
IPOCTBIX (POPMAX, OTKPBITHIX U
3aKpBITHIX, IJIaBHBIX U
npou3BoaHbIX.  KomOuHanuu
IIPOCTBIX bopm. Knaccsl
CUMMETPUU BCEX CHHIOHUM.
IIpumepsl €CTECTBEHHBIX
KPHUCTAJIJIOB

0,2

8,6

[1-2]

Yurarth

JTUTEPATypy,
JEKITUN

Pedepar
TECT

1.4. H3mepenne
KpPHUCTAJIJIOB.
Crepeorpaduueckue IpoeKInu.

['onnometpel u
U3MEpPEeHne KPHUCTAIIJIOB.

0,2

8,6

[1-2]

Yurath

JIUTEpaTypy,
JCKITUU

Pedepar
TEeCT




Crepeorpaduueckue MPOCKIIUN
u HE00X0IUMOCTh ux
NPUMEHEHUS] TPH  HU3YyYECHUH
kpuctaioB. Cerka Bymboda.
[IpaBuna YCTaHOBKH
KPHUCTaJUIOB. ITocTpoenue
cTepeorpapuueckor MpPOEKINI
C MOMOIIIBIO ceTKU Bynboda.

1.5. Dopmsbl
HaxOXJI€HHUs  KPHUCTAIUIOB B
MpUpPO/IE.

MoOHOKpHCTAIIBI u
CPOCTKH. Cpoctku
3aKOHOMEPHBIE "
HE3aKOHOMEPHBIE.
[TapannensHble CPOCTKH.
JIBoViHMKH. JIBOMHUKOBBIE OCH
u MIJIOCKOCTH. [Tpumepsnl
nBOWHUKOB  (rWmc,  KBapil,

MOJICBBIE IITIATHI U JP.).

1.6. OoOpa3zoBanue wu

poct KPUCTAILIOB.
HckyccTBEHHBIE KPUCTAILIBI.
Teopunu pocra

KpucTauioB. PocT miockumMu
CJIOSIMM M CHMPAIbHBIA POCT Ha
nuciokanusax. Poct kpucramios
U3  pacIulaBoOB,  pacTBOPOB,
ra3os. CxopocTh
KpUCTAJUIM3aLUU. 3apOJbIIIN U
HayalbHbBIE  CTAJWHU  pOCTAa.
W3mMeHeHns  KpUCTaJUIOB B

0,2

8,6

[1-2]

Yurath

JUTEpaTypy,
JCKITUU

Pedepar
TEeCT




nporiecce pocra. 30HaIbHOCTh U
CEKTOPHATIBHOCTh KPHCTAJLIOB.

N3menenus dhopmbl B
3aBHCHMOCTH  OT  CKOPOCTH
pocta rpaHeu. Bnusuaue

CTCIICHU MNCPCCHhILICHUA CPCIbI.
CkeneTrHble KPUCTAJUIBI.
BiusHue KOHUEHTPALMOHHBIX

IIOTOKOB, rpaBUTALINH,
[IpUMecen. Pacwennenue,
MO3au4HbIl POCT, JACHAPHTHI.
Bmusuue MEXAaHUYECKUX

MPENSATCTBHMA, UAUOMOP(DHBIA U
KCEHOMOP(HBIN POCT.

Meroabl (Bepuetins,
YoxpasbCkoro,
TUIPOTEPMaNIbHBIN, 30HHOU

IUTABKK W JIp.) BBIPALIMBAHUS
HCKYCCTBEHHBIX KpHUCTaJJIOB
KOpyHJa,  ajiMasa, KBaplia,
KpemHust u Ap. Ilpaktuyeckoe
3HAQY€HHE MOHOKPUCTAIIJIOB JIS
3JIEKTPOHHOM, OITUYECKOH,
PAaOUOTEXHUUYECKOW U JIPYrux
OTpaciiel MPOMBIIIJIEHHOCTH.

1.7. PentrenoBckue
METOJIbl M3YYEHUS BHYTpEHHEH
CTPYKTYPBI KPUCTAJLJIOB.

[TpunIUTIBI
PEHTIE€HOCTPYKTYPHOTO
aHanuza. dopmyna bperros-
Bynbda. MeTto1bl1 Jlayn,

0,2

8,6

[1-2]

Yurath

JIUTEpaTypy,
JCKITUU

Pedepar
TEeCT




BpaIllaloIerocs KpHUCTaJlIa,

MOPOILIKA. Ponb
PEHTIEHOCTPYKTYPHOIO
aHanmM3a IS UACHTH()HUKAITUN
MHHEPAJOB, W3y4YEeHUs
TOHKOJUCIIEPCHBIX TOPHBIX
MIOPO/.

1.8.Kpucramioxumus.

CBs3b XUMHYECKOTr 0
cocTaBa u CTPYKTYPBI
KPHUCTaJUIOB. [TpuHnun

IUIOTHEWINEH YMaKOBKH, THIIBI
IUIOTHEUIIUX  YINAKOBOK U
cuaronnu. IoHHBIE B aTOMHEIC
paguychl, KOOPJIWHALUOHHBIE
yucna. Tumbel >HEPreTUYECKHUX
CBsI3€H. Meramnueckue,
HOHHBIE, KOBaJICHTHEIE,
MOJIEKYJISIpHbIE CBsI3U. BnusHue
BHYTPEHHEH  CTPYKTYphl U
coCcTaBa KpPUCTAJUIOB Ha HX
(bu3uvecKue CBOMCTBRA.
HM3meHeHus cocraBa u

BHYTPEHHEHN CTPYKTYpPBI
MuHepasnoB. M3omopdusm u
MOHHbIE paanychl.
CoBeplieHHBIH u
HECOBEPIICHHBIA H30MOPHHU3M.
IIpumepsl «TBEPIBIX

pacTBOpoB» ([IOJIEBBIC IIITATHI,
OJIMBHH, TUPOKCEHBI).

SBnenue
noJuMopQusmaa.

0,2

8,6

[1-2]

Yurathb

JTUTEPATypYy,
JEKITUN

Pedepar
TECT




[Tomumopduzm yraepoa,
KpeMHEe3eMa, KapOoHara
KaJbLUs, CHIMKATa aTIOMHHUS

U Jp.

3HaueHne W3yYCHUS
nzomMopdusma u
nonuMopduzma TUTS
YCTaHOBJICHHS
TepMOOApUUIECKHIX YCIIOBUM
o0pa3oBaHMsl MHUHEpAJIOB U
TOPHBIX TIOPO/I.
I'eorepmomeTpsl u
reo0apoMeTpHI.
1.9. OCHOBBI 0,2 8,6 [1-2] YuraTh Pedepar
KPUCTAJTIOONI THKH. JUTEpATypy, TECT
Ponn JIEKIINU

KPUCTATIOONTHYECKUX
UCCIICOBAaHUN JUIS  HM3YYCHHS
MHUHEPAJIOB U TOPHBIX TOPOJ.
[Ipenomnenue CBeTa.
Pedpakromerpsl. [onspuzanus

CBeETa. JIBoiiHOE
JTydernpenomiieHre B
KpHCTaJIax. Onrtuueckue
WHJIUKATPUCHI. OnTtuyeckas
OpHUEHTHUPOBKA KPHUCTAJIJIOB.
Onrtuyeckue CBOICTBa

KPUCTA/UIOB BCE€X CHHIOHUU.
Meroauka

KPHUCTANIOONTHYECKOTO
uccinenoBanus.  OmnpeneneHue
noKa3zaTess IPEIOMIICHUS

MuHepayioB (miarpeHs, peibed,




nuans  bekke). Tlneoxpousm.
Konebanuss cBeta B cucreme
noJsipu3aTop-mud-

aHaIM3aTop. Omnpenenenne
CHJIBI JBYTIPEIOMIICHHUS
KpHUCTAJIJIOB, dopmyna
pasHoctu xoxa. OmnpeneneHue
ONTUYECKOU OPUEHTUPOBKU
KPHUCTAJIJIOB, IIpaBUIIa

koMmreHcaiuu.  OmnpexneneHus
OCHOCTH M ONTHYECKOr0 3HaKa

KpUCTAJIJIIOB METOA0M
KOHOCKOITHH.
2. MUHEPAJIOT'US 0,2 8,6 [1-2] Yurats Pedepar
JTUTEPATypy, TECT
2.1. O0Omue cBeneHusa o JIEKIIUHU
MUHEpasax.
[TonsiTue o0 mMuHepanax,
UX XUMHYECKHX (opmymax,
(bU3UIECKUX CBOMCTBAX,
pacnpoCTpaHEHUU B MPUPOJIE U
MPaKTUYECKOM  TIPUMCHCHHH.
Merto/1bl U3y4eHHsI MUHEPAJIOB.
2.2. [Tpormeccer 0,2 8,6 [1-2] Uwurarth Pedepar
MUHEPaI000pa30BaHus. JTUTEPATYPY, TECT
[lonsarne o0 TCOXUMUHU. JIEKIIUHU
PacnpocTpaneHHOCTH
3JICMCHTOB B MpUpo/IE.

OcnoBHble Teochepsr Cpenuuii
XMMHYECKHM COCTaB 3EMHOU
Kopbl. [loHATHE O KIapkax.
CocrosiHue paccestHus U




KOHLEHTpaLUU 3JIEMEHTOB.
'eoxumuueckas
KJ1accupuKanus 3JIEMEHTOB.
[losTve o0  wmurpamuu u
accolMausiX 3JIEMEHTOB.
OcHoBHbIE (baxTopsl
MHUHEPaI000pa3oBaHus.
[TonmMreHHOCTh M MapareHe3nChl
MHUHEpAJIOB, TCEBAOMOP(}O3BI U
napamopdo3sl.  I'aBHelme
30HBI MUHEPAIO00pa30BaHUSI.
OHJOTEeHHBIE MPOLIECCHI.
CoOCTBEHHO ~ MarmMaTH4ecKHe

IIPOLECCHL. [Inuper.
[TermaTuTsl.

MeTtacoMaTH4eCKUE IPOLECCHI.
['peitzensr u CKapHBI.
I'mpporepmaiibHbie u

MTHEBMATOJIUTOBBIE  IPOLECCHI.
Metamopdudeckue MpPOIECCHI.
JKunel anenuiickoro Tuna.
OK30Tr€HHBIE IPOLIECCHI.
XuMUYecKoe BBIBETpHUBAHUE
CHJIMKATHBIX TOPHBIX MOPOO H
CyIb(UIHBIX MECTOPOXKIECHUH.
[Ipoueccbl  XEMOreHHOro
OMOTeHHOT O
ocagkoo0pa3oBaHUs.
AYTUTE€HHBIE MPOLIECCHI.

2.3. dusnueckue
CBOMCTBAa MUHEPAJIOB.

3aBUCUMOCTh
buznvecKux CBOICTB oT

0,2

8,6

[1-2]

Yurarth

JTUTEPATypy,
JIEKIIUHA

Pedepar
TECT




cocTaBa " CTPYKTYpPBbI
MHUHEPAJOB. AHnzorponus
(bU3UIECKUX CBOWCTB
KPUCTAJLIOB. ArperaTHoe
COCTOSIHHE. [Ber. bneck.
[ImoTHOCTH. TBEpmOCTH, MIKAIA
Mooca, CKJIEPOMETPHI.
CnaiiHocTb. PagmoakTHUBHOCTB.
TermnonpoBOgHOCTb.

DNEeKTpUYECKHe M MarHUTHBIC
CBOICTBA.
I1be30351€KTPHUUECTBO.
[TuposnekTprudecTBo.
JIroMuHECIICHITHS.

Junaraoctuyueckoe,
TEHETUYECKOE U MPAKTHYECKOE
3Ha4YeHHE (PU3NUECKUX CBOWCTB
MUHEPAJIOB.

2.4. CucremaTuka
MUHEpaJoB u OITMCaHueE
OCHOBHBIX TPYIII MUHEPAJIOB.

Knaccudukamms
MHHEPAJIOB. Kiaccer,
MTOAKJIACCHI U TPYIITIHI.

IIpn OIMCaHUU
MHUHEpaJoB YKa3bIBAIOTCA:
XUMUYECKas dbopmyina,
MPUMECH, CUHTOHHUSI U TaOUTYC
KpUCTAJLJIOB, arperaTHoe
COCTOSIHHE, buznveckue
CBOMCTBA, OCHOBHBIE

Pa3HOBUJHOCTH, TEHE3WC |
pacnpoCTpaHEHHOCTh B

0,2

8,6

[1-2]

Yuratn

JIUTEpaTypy,
JCKITUU

Pedepar
TEeCT




IpUpo/IE, MPaKTUYECKOE
3HAUYCHUE.

Cucremarnueckoe
OIHMCaHNE MUHEPAJIOB.

Cunukarsl u
amomocuinkatel.  CTpykTypa
CUJTKATOB.
KpeMHekncaopoiHblIii u
AITIOMOKHUCIIOPOIHBIN
TETPadPHI, THUTIBI ux
COYETaHUU. Cunukatsl c
H30JIMPOBAaHHBIMU
TeTpadApaMu. TPYIITIBI
IMPKOHA, OJWBWHA, TPaHATOB
(mupor, aJIbMaH/IMH,
CIIECCapTHH, aHJpaINT,
rpoCCyIIsip, YBapOBWT), TOIa3a,
JUCTEHA, aH/Iamy3nTa,
CHUJUTUMAHUTA, CTaBPOJINTA,
cdena, SmUaOTA.

Cunukarsl c
W30JMPOBAaHHBIMU  TPyHIaMHU
TETPad’APOB. TYPMAJIUH, OEPHILI.

LlemoyeuHple CUIMKATHL:
TPYIITBI THPOKCCHOB (IHCTATHT,
OpOH3UT, TUNEPCTEH, TUOICH]I,
reJIcHOEPruT, aBruT, STUPHH) H
MUPOKCCHOUIOB (BOJLIACTOHHUT,
POIOHUT).

JIGHTOYHBIE CUJIMKATHI:
rpymmna am(puOoI0B (TPEMOJIHT,
aKTHHOJIUT, pPOroBas OOMaHKa,
rimaykogan). JIucroBbie
(caomctrie) CUJTMKAThI u




ATIOMOCHJIMKATBI:  TalbK U
OUPOPHIUIHT, TPYIIBl  CIFON
(dmoromut, GHOTUT, MYCKOBHT,
JCTUIOTUT, QYKCHUT) U XPYITKUX
cmo  (XJIOpPUTOU), XJOPHTOB
(MeHHUH), TPYNIIBI KAOJHHUATA

CepIICHTHHA, THJIPOCITIOJTBI
(BepMuUKyIHT, TJIAYKOHHT),
MOHTMOPHWJIJIOHUT, HOHTPOHHUT.
KapkacHble

ATFOMOCHITKATHI: TPYIIITBI
MOJICBBIX  IMIMATOB  (OpTOKIIA3,
MUKPOKJITHH, TUTarHOKJIa3hbl:
alpouUT - aHOPTHUT),

(dbenpammnaTon10B (aedenun,
JICHIIUT, aHAJIBIHMM), IICOJMTOB
(maTposur).

Munepaisl TPYIIIBI
kBapua. Ksapii, xanieaoH, onan
U MX Pa3HOBHIHOCTH.

Oxuciel u
THIPOOKHCIIBI: Kesesa
(MarueTuT, reMaTUT, JUMOHHT),
amoMHHUS  (KOPDYHI U €ro
Pa3sHOBHUIHOCTH, JMACIIOoP,
OOKCHTBI), THTaHa (MJILMCHHUT,
pyTHII), XpoMa (XpOMHMT), 0JI0Ba

(kaccutepur), Maprasiia
(muposmro3ur, TICUJIOMEJIAH,
MaHTaHUT).

Cynbbumsr. MIAPUT,
MapKasHr, MUPPOTHH,
ApCCHOMUPUT,  XAJIbKOIUPUT,

OOpHHUT, TETPA3PUT,




XaIbKO3UH, MOJIHUOIECHNUT,

raJICHUT, canepur,
AHTHMOHHUT, aypUITUTMEHT,
peanbrap, KHHOBapb.
Cynbdartsr: THIIC,
AQHTUJPUT, IICIIECTHH, OAPHT.
docdartsr (amatwur,
dbocdopur, BHUBHAHUT,

MOHAIIUT) ®  BOJb(paMaTsl
(Bonmb(pamur, mEeTHT).

KapOonaTel:  KajbIuT,
aparoHUT, JOJOMHUT, MAarHe3urT,
CUJICPHT, IIEPYCCUT, CMUTCOHHT,
MaJIaxuT, a3ypHT.

T"amouner. TaJINT,
CHJIbBUH, (DIIIOOPUT.

CamMopOIHbIE PJIEMEHTHI:
anMas, rpaduT, cepa, Meab,
cepeOpo, 30J10TO, TIIaTHHA.




MHWHOBPHAYKH POCCUN
®I'bOY BO «bAIIKNMPCKUN I'OCY JAPCTBEHHBI YHUBEPCUTET>»
NHXEHEPHbBIN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucuuiuimebl «Kpucramwtorpadusa» Ha 5 cemectp
(HauMeHOBaHME AMCIUTLINHBI)
Ouno-3a04Has

dopma oOydenust
Bua paGoTsl O0BeM THCHUILIHHBI
O6m1as tpymoemkocTs auctmiuinasl (3ET / yacos) 5/180
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C IIPEIOIaBaTEIICM: 58,2
JIEKITUH 26
PaKTHYECKUX/ CEMHHAPCKHX 32

J1a00paTOPHBIX -

ApYrux (rpynnoBasi, ’HAUBUIyaIbHAs KOHCYJIBTAINS U HHBIC BUIbI
y4eOHOIl IeITeTbHOCTH, TIPEeIyCMaTPUBAIOLIHE pa0OTy 00yUYarOLIHXCS C
npenonanarenem) (DPKP) 0,2

VueOHBIX 4acOB Ha CAMOCTOATENRHYIO paboTy obyuaromuxcs (CP) 121,8

V4eOHBIX 4acOB Ha MTOJATOTOBKY K dK3aMeHy/3aueTy/nuddepeHiimpoBanHoMy
3auety (KoHTpoin)

®opma(br) KOHTPOJIS:

3auer 5 ceMecTp




dopma U3ydyeHHsI MaTEpUAIOB: JIEKLINH,

dopma TEeKyIIEero

OcHOBHas U KOHTPOJIA
MPAKTUYECKHE 3aHATHSI, CEMUHAPCKHE B — yCTIeBAEMOCTH
No 3aHATHUSA, TabopaTopHbIE paboTHI, nHTepaTypa, 3aganus mno ) (KOTLTOKBHYMSL,
o Tema u conepkanue camocTosITeNIbHasl padoTa U TPYAOEMKOCTh PEKOMEHIYEMAs CaMOCTOSITENIbHOM KOHTPOIEHBIE
(B wacax) paboTe CTYCHTOB
cryaenTtam (HoMmepa paboTHI,
U3 CIIUCKA) KOMITBIOTEPHBIE
JIK [TP/CEM | ®KP CP TECTBI ¥ T.11.)
1 2 3 4 5 6 7 8 9
1. 1.1 Kpucramt. OCHOBHBIE 2 2 0,2 9 [1-2] Yurath Pedepar
3aKOHBI TUTEPaTypy, TECT
reOMETPUYECKOMN JIEKIINHN
KpHUcTaorpaduu.
[TonsTne 0
KPUCTANIMYECKOM  BEIIECTBE
KaK OJTHOM u3 dbopm
CYIIECTBOBaHUS MaTepUHU.
PacnpocTpaneHHOCTH
KpPHUCTAIIJIOB B pupoIe.
AmMopdHoe BEIIIECTBO.
Kpucrannnueckas pererka.
OcHOBHBIE CBONCTBa
KpPHUCTAJIJIOB.
3aKOHBI
TJIOCKOTPaHHOCTH u
pAMOPEOEPHOCTH, CUMMETPHH,
MOCTOSIHCTBA yTJIOB,
pPallMOHAIBHOCTU  OTHOUIEHUM
napaMmerpoB, 1osicoB. CBA3b
BHEIITHEH hopmbl u
BHYTPEHHETO CTPOCHUS
KPHUCTAJIOB. [Tpumepsl




31

C€CTCCTBCHHBIX KPUCTAJJIOB.

1.2. Cummertpusi.
Cunronuun. KoopnuHatHeie ocu
u cumBOJbl TrpaHed  CBA3b
BHEITHEH CUMMETPUH c
CUMMeETpuen
MPOCTPAHCTBEHHOM  PEIIETKH.
DNeMEHTbl  CHUMMETpUH, HX
OmnpeleleHue B KpUCTALIax.
[TonsiTne 0 CHHTOHUSIX.
OpueHTUPOBKa KOOPJIMHATHBIX
0CEe B KPUCTAJUIAX PAa3JIMYHBIX
CUHTOHUU. DJieMeHTapHbIe
SYeWKHU, eIUHUYHBIE TpaHH,
€AMHUYHBIC OTPE3KH.
[Tapamerpsl u UHJIEKCHI.
CuMmBONIBI  TpaHel ©  HX
OIpeIeIICHUE.

0,2

[1-2]

Yurats

nuTepaTypy,
JICKIINH

Pedepar
TECT

1.3. IIpocTsie Gopmbl H
nx KOMOMHAINH. Kitaccer
CUMMETPHU. Ilonstne 0
IPOCTBIX (POPMAX, OTKPBITHIX U
3aKpBITHIX, IJIaBHBIX U
npou3BoaHbIX.  KomOunanuu
IIPOCTBIX bopm. Knaccsl
CUMMETPUU BCEX CHHIOHUM.
IIpumepsl €CTECTBEHHBIX
KPHUCTAJIJIOB

0,2

[1-2]

Yurats

IuTEepaTypy,
JICKIIUH

Pedepar
TECT
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1.4. W3mepenue 0,2 [1-2] Yurath Pedepar
KpPHUCTAJIJIOB. TUTEpaTypy, TECT
Crepeorpadudeckre mpOCeKITHH. JCKITHH

I'onnomeTpsl u

M3MEpeHne KPHUCTaJLIOB.
Crepeorpaduueckue MPOCKITUN
u HE00XO0IMMOCTb 1504
NPUMEHEHHUST TP HU3yYCHUH
kpuctaioB. Cerka Bynbda.
IIpaBuna YCTaHOBKH
KPUCTAJIOB. [Toctpoenue
cTepeorpaguueckor MPOEKITUN
C TIOMOIIEI0 ceTKu Bymbda.

1.5. Dopmbl 0,2 [1-2] Yurath Pedepar
HAaXOXJICHUS KPHUCTAUIOB B TUTEpaTypy, TECT
pUpPOJIE. JCKITHH

MoHOKpHUCTAIIBI u
CPOCTKH. Cpoctku
3aKOHOMEPHbIE u
HE3aKOHOMEPHBIE.
[TapamiensHbIe CPOCTKH.
JBoitHuku. JIBOMHMKOBBIE OCH
u IIJIOCKOCTH. IIpumepsl
JIBOMTHUKOB (rurc,  KBapi,

MOJICBBIC IITIATHI U JIP.).

1.6. OO0pa3zoBanue u

poct KPHUCTAJIJIOB.
HckyccTBeHHBIE KPUCTAILIIBL.
Teopuun pocra

KpuctauioB. PocT mrockumu
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CJIOSIMHM M CHUPAIBHBIA POCT Ha
nucinokanusax. Poct kpucraiios
W3  pAacIUIaBOB,  pPacTBOPOB,
ra3os. CkopocTb
KPUCTAJUITM3aLHN. 3apOJAbIIIN U
HayalbHBIE  CTAUU  pOCTAa.
N3MeHeHus  KpuUCTaUIOB B
npoiiecce pocTa. 30HaAIbHOCTh U
CEKTOPUAIBHOCTh KPUCTAJLIOB.

N3menenus bopmbl B
3aBUCUMOCTH  OT  CKOPOCTH
pocra rpaHei. Bnusiaue
CTCIICHH MEPECHIIICHNS CPENBI.
CkeneTHble KPUCTAJLIBL.
BnusHue KOHIEHTPAaLMOHHBIX
IIOTOKOB, rpaBUTALUH,
MpUMeECEH. Pacmenmnenue,
MO3au4HbI pPOCT, JEHAPUTHI.
Bnusiane MEXAHUYECKUX

NPETATCTBHMA, UIUOMOPGHBIA U
KCEHOMOPGHBIN POCT.

Metoabl (Bepwneiis,
Yoxpanbckoro,
TUAPOTEPMAIIbHBIN, 30HHOU

IUVIABKK W JIp.) BBIpAIMBaHHS
HUCKYCCTBEHHBIX  KPHUCTAJUIOB
KOpyHZa,  ainMmasa, KBaplua,
kpemHuss u ap. Ilpakrtuueckoe
3HAYEHUE MOHOKPHUCTAJIOB IS
3JIEKTPOHHOM, ONTUYECKOM,
PaIMOTEXHUYECKOM W JOPYrux
OTpacjeil IPOMBIIUICHHOCTH.




34

1.7. Pentrenosckue
METO/ABl M3Y4YEHHUS] BHYTPECHHEU
CTPYKTYpPBI KPUCTAJLJIOB.

[TpunIUTIBI
PEHTIE€HOCTPYKTYPHOTO
ananuza. ®opmyna bperros-
Bynbda. MeTtobl Jlayn,
Bpalarouerocs KpHUCTaJlIa,
MOPOLIKA. Ponb
PEHTIE€HOCTPYKTYPHOIO
aHanmM3a IS UACHTH()HKAITUN
MHHEpPAJOB, M3y4YEeHUs
TOHKOJIUCIIEPCHBIX TOPHBIX
MIOPO/I.

0,2

[1-2]

Yuratn

JIUTEpaTypy,
JIEKIUHU

Pedepar
TeCT

1.8.Kpucramnoxumus.

CBs3b XUMHYECKOTO
cocTaBa " CTPYKTYpPBbI
KPUCTaJUIOB. [TpuHnun
IUIOTHEWINEH YMaKOBKH, THIIBI
IUIOTHEMIIUX  YINAKOBOK U
CUHIOHMM. VIOHHBIE U aTOMHBIE
paguychl, KOOPJIWHALUOHHBIE
yucna. TUIbl 3HEPreTHYECKUX
CBSI3EH. Meraunueckue,
VOHHBIE, KOBAJICHTHBIE,
MOJIEKYJISIpHbIE CBs3U. Brusnue
BHYTPEHHEH  CTPYKTYphl U
coCcTaBa KpUCTAJUIOB Ha HX
(bu3MYecKre CBOMCTRA.

0,2

[1-2]

Yurats

IuTepaTypy,
JICKIINH

Pedepar
TECT
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N3menenus cocraBa u

BHYTPEHHEHN CTPYKTYpPBbI
MuHepaioB. M3omophuzm u
HNOHHbIE pasnycCBhl.
CoBepIiieHHbIN u
HECOBEPIICHHBI H30MOp(U3M.
[Tpumepsl «TBEPJIbIX

pacTBOpPOB» (IIOJIEBBIC IITIATHI,
OJIMBHH, TUPOKCEHBI).

SBnenue
nonuMopdu3maa.
[Tomumopduzm yriepona,
KpeMHe3eMa, kapOoHaTa

KaJIbIUsI, CUIMKATa aJIOMHUHUSI
U 1p.

3HaueHue U3Yy4YECHUs
n3omopduzma u
noauMopdusmMa TUISL
YCTaHOBJICHUS
TePMOOAPUUECKUX yCIIOBUM
o0pa3oBaHWs MHUHEPAIOB W
TOPHBIX HOPO/I.
['eoTepmomeTprl "
reo0apoMeTpBHl.
1.9. OcCHOBBI 0,2 [1-2] Yurath Pedepar
KPUCTAJJIOON THKH. JTUTEpaTypy, TECT
Ponsb JIEKIIUHU
KPUCTAJIOON THYECKHIX

UCCIEAOBAHUN I  H3y4YEHUs
MUHEPAJIOB ¥ TOPHBIX IIOPOL.
IIpenomienue CBETa.
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Pedpaxromerprl. [lonspuzanus

CBeTa. JIBoiiHOE
JTydernpenoMIeHre B
KpUCTaJLIax. OnTuueckue
WHIUKATPUCHI. OnTtuyeckas
OpUEHTHUPOBKA KpUCTAJUJIOB.
Onrtuueckue CBOICTBA

KPUCTAJUIOB  BCEX CUHIOHMM.
Metoauka

KPUCTAJIIOON TUYECKOTO
uccienosanusa.  Onpenenenue
ITOKa3aTeisa HpeJIOMJIeHI/ISI

MuHepaoB (miarpeHs, peiabed,
nuaus  bekke). Tlneoxpousm.
KonebGanus cBeta B cucreme
MOJISIPU3ATOP-TILTH (-

aHaJIu3aTop. Onpenenenue
CHJIbI ABYTIPCIIOMIICHUA
KPUCTAJJIOB, dbopmyna
pasHoctu xoxaa. OmpeneneHue
ONTHUYECKOMN OPUEHTUPOBKH
KpUCTAJJIOB, npaBuja

KoMrieHcaruu.  OmnpeaeneHus
OCHOCTH ¥ OINTHYECKOI'0 3HaKa
KpUCTAJIJIOB METOA0M
KOHOCKOITHH.

2. MUHEPAJIOT'UsL

2.1. O0mIue cBegeHus o
MHHEpaax.
[TonsiTue 0 muHepanax,

0,2

9,8

[1-2]

Yuratn

JIuTEpaTypy,
JIEKIUHU

Pedepar
TeCT
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UX XHMHYECKHX (OopMyIax,
¢buznueckux CBOMWCTBAX,
pacnpocTpaHeHNH B MPUPOJE U
NPAKTUYECKOM  NPHUMEHEHUH.
Mertoap! H3y4eHUs] MUHEPAJIOB.

2.2. [Tporeccrr
MUHEPaTI000pa30BaHUS.

[lonsiTHe 0 reoxumum.
PacnipoctpaneHHOCTH
3JIEMEHTOB B MIpUPOJIE.
OcHoBuble Teochepsl CpenHuit
XUMUYECKHH COCTaB 3EMHOU
kopel. IloHATHEe O KIapkax.
CocrosiHue paccestHus "

KOHIIEHTPALIUN JJIEMEHTOB.
['eoxnmuueckas
KJ1acCU(UKAIIHS 3JIEMEHTOB.

[lonssTue o  wmurpamuu “
aCCOIUAIUAX DJICMEHTOB.
OcHOBHBIE bakTopsI
MUHEPaTI000pa30BaHUS.
[TonureHHOCTH M MapareHe3uchl
MHUHEpAJIOB, MCEBIOMOP(HO3BI U
napamopdo3sl. ['naBHemmMe
30HBI MUHEPAJIO00PA30BAHMS.
DHJIOT€HHBIE TTPOIIECCHI.
CoOCTBEHHO ~ MarMaTH4eCKHe
MPOLECCHI. Inupsr.
ITermMatuThl.
MetacoMaTH4ecKue MPOLECCHI.
I'petizensl u CKapHBI.

0,2

10

[1-2]

Yurats

IuTepaTypy,
JICKIIH

Pedepar
TECT
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I'maporepmanbHbie u
MMHEBMATOJIUTOBBIE  TIPOIECCHI.
Meramopdudeckue MpoIecCHI.
JKunel anbIUMCKOro THIA.
DK30TreHHBIE TPOIIECCHI.
XuMHUUYECKOe BHIBETPHUBAHHE
CUJIMKATHBIX TOPHBIX TOPOJ H
CyTb(UIHBIX MECTOPOXKICHUH.
[Iporteccbl ~ XEMOT€HHOTO U
OHOT€HHOTO
0CaJIKo0Opa3oBaHUs.
AyTUT€HHBIE ITPOLIECCHI.

2.3. ®dusznueckue
CBOWCTBAa MUHEPAJIOB.

3aBUCUMOCTh
(bu3mIecKux CBOWCTB oT
cocTaBa u CTPYKTYpPBI
MHHEPAJIOB. AHu3oTponus
buznuecKux CBOMCTB
KPHUCTAJIOB. ArperaTtHoe
COCTOSIHUE. IIBer. Bbreck.
[ImotHOCTH. TBEpHOCTH, IIKaAJIA
Mooca, CKJIEPOMETPBL.
CnaiiHocTh. PaInoaKTHBHOCTE.
TermonpoBOgHOCTb.
DNEeKTpUYeCcKrue M MarHUTHBIE
CBOKCTBA.
[Ibe3031€KTpUYECTBO.
IInposniekTpuuecTBO.
JIroMuHECIIEHITHS.

Jlmarsoctruueckoe,

0,2

10

[1-2]

Yurartn

JIuTEpaTypy,
JIEKIUHU

Pedepar
TeCT
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TeHETHYECKOEe W TPAKTHYECKOEe
3Ha4YeHHEe (U3UYECKUX CBOMCTB
MHHEPAJIOB.

2.4, Cucremaruka
MUHEPAJIOB u OIICaHHUE
OCHOBHBIX TPYIIT MUHEPAJIOB.

Knaccudukanus
MHHEPAJIOB. Knaccpr,
MOJIKJIACCHI U TPYIIIIHI.

[Ipu OTNMCAaHUU
MUHEpaJIoB YKa3bIBaIOTCA:
XUMUYECKas dbopmyina,
MPUMECH, CUHTOHHUS U TabUTyC
KPHUCTAJIJIOB, arperaTHoe
COCTOSIHUE, ¢duznueckue
CBOIICTBA, OCHOBHEIE
Pa3HOBUJHOCTH, TEHE3UC U
pacrpoCcTpaHeHHOCTh B
pUpoJe, MPaKTUYECKOe
3HAYCHUE.

CucremMaTndeckoe
OTHMCaHUE MUHEPAJIOB.

CuimKaTsl Hu
amoMmocwinkarel.  CTpykTypa
CUJIUKATOB.

KpemuekucnopoaHblii u
AIIFOMOKHCIIOPOAHBIN
TETpa’apHl, THUIIBI ux
COYETaHUU. CuiukaTsl c
M30JIMPOBaHHBIMU

TETpadAPaMHU: TPYIIIBI

0,2

10

[1-2]

Yurats

IuTEepaTypy,
JICKIIUH

Pedepar
TECT
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[IUPKOHA, OJIMBHHA, TPaHATOB

(mupor, aJIbMaHVH,
CIIECCapTHH, aHIPAJINT,
rpoCCyJIsip, YBapOBWT), TOTa3a,
JIMCTEHA, aHTaTy3uTa,
CUJUIMMAHHTA, CTaBpOJIUTA,
cdeHa, snua0TA.

CuiMKaThl C

W30JIMPOBAaHHBIMU  TPYIIIAMHU
TeTPa’IpOB: TYPMAaJIHH, OCPHILI.

LlenmovyeyHble CHUIIMKATHI:
TPYIIbI TUPOKCEHOB (IHCTATHT,
OpOH3HT, THUIEPCTEH, ITUOIICHU],
reJIcHOCPrUT, aBrUT, STUPHH) U
MUPOKCEHOUI0B  (BOJUIACTOHHT,
POIIOHUT).

JleHTOUHBIC CHIIMKATHI:
rpynmna am¢puoosoB (TpeMOJIHT,
aKTHHOJIUT, pPOTOBasi OOMaHKa,
rnaykodan). JIucroBble
(cmoucteie) CHITUKATBI u
QIIOMOCHJIMKATBI:  TalbK U
NUPOPWIUIAT, TPYIIBl  CIFOX
(bnoromut, GHOTUT, MYCKOBHT,
JCTUA0IUT, QYKCUT) U XPYIIKUX
cimo  (XJIOpUTOU), XJIOPHTOB
(meHHMH), TPYIIIBI KAOJTMHUATA U
CEpIICHTHHA, THJIPOCITIOJTBI
(BepMHKYITHT, TJIAyKOHUT),
MOHTMOPHWJIJIOHUT, HOHTPOHHUT.

Kapxkachsie
ATFOMOCHJTUKATBI TPYIIIBI
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MOJIEBBIX IIMATOB  (OPTOKJIA3,
MUKPOKJIHH, TUTarMOKJIa3hl:
abOUT - aHOPTHUT),
denpammaronsioB  (HedenuH,
JICUIUT, aHAIBIMM), IICOJUTOB
(maTposurt).

Munepanbl TpyNIbl
kBapua. KBapu, xanuenoH, onain
U VX Pa3HOBHIHOCTH.

Oxwucinbl u
THIPOOKHCITBL xKernesa
(MarHeTHT, TEMAaTHUT, JTUMOHUT),
amoMuHus  (KOpYHI W €ro
Pa3HOBUIHOCTH, JIMACIIOP,
OOKCHUTHI), THTaHa (MILMCHHT,
pyTHI), XpoMa (XpOMHT), 0JIOBa

(xkaccutepur), Maprasia
(mupomro3uT, IICHJIOMEJIaH,
MaHTaHUT).

Cynbpouasr: MUPHT,
MapKa3HT, MUPPOTHH,
apCCHOMUPUT,  XaJIbKOIUPHT,
OOpHHUT, TETPadIPHT,
XaIbKO3UH, MOJIMOIEHUT,
TaJICHUT, chanepur,
AHTUMOHHUT, aypUITUTMEHT,
peanbrap, KHHOBaph.

Cynbdatsrl: THIIC,
AQHTUJPUT, IICNIECTHH, OapHT.

docdatsr (amaTwr,
dbocdopur, BHBHUAHUT,

MOHAIIUT) H  BOJIb(pamarkl
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(Bosb(pamur, mieenur).

KapOoHaTel:  KambIuT,
aparoHMT, JOJIOMHT, MarHe3uT,
CUJICPUT, IIEPYCCUT, CMUTCOHHUT,
MaJIaXHT, a3ypHT.

T'azouner: rajmur,
CWJIBBUH, (DITIOOPUT.

CaMopoiHbIE HJIEMEHTHI:
anma3, rpaduT, cepa, Melb,
cepedpo, 30J10TO, IIIATHHA.
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MHWHOBPHAYKH POCCUN
®I'bOY BO «bAIIKNMPCKUN I'OCY JAPCTBEHHBI YHUBEPCUTET>»
NHXEHEPHbBIN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucnuunabel «Kprucrautorpadus» Ha 3 Kype 3UMHIOIO CECCHIO
(HauMeHOBaHME AMCIUTUINHBI)

3aounas
dopma oOydenust
Bua paGoTsl O0BeM THCHUILIHHBI
O6m1as tpymoemkocTs auctmiuinasl (3ET / yacos) 5/180
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C IIPEIOIaBaTEIICM: 26,2
JIEKITUH 12
PaKTHYECKUX/ CEMHHAPCKHX 14

J1a00paTOPHBIX -

ApYrux (rpynnoBasi, ’HAUBUIyaIbHAs KOHCYJIBTAINS U HHBIC BUIbI
yueOHOM AeATebHOCTH, IpeAycMaTpUBaloye padboTy o0yJaromuxcs ¢

npenojasarenem) (OKP) 0,2
VueOHBIX 4acOB Ha CAMOCTOATENRHYIO paboTy obyuaromuxcs (CP) 149,8
V4eOHBIX 4acOB Ha MTOJATOTOBKY K dK3aMeHy/3aueTy/nuddepeHiimpoBanHoMy

3auety (KoHTpoin) 4

®opma(br) KOHTPOJIS:

3a4eT Ha 3 Kypce B 3UMHEHN ceccuu




dopma U3ydyeHHsI MaTEpUAIOB: JIEKLINH,

dopma TEeKyIIEero

OcHOBHas U KOHTPOJIA
MPAKTUYECKHE 3aHATHSI, CEMUHAPCKHE B — yCTIeBAEMOCTH
No 3aHATHUSA, TabopaTopHbIE paboTHI, nHTepaTypa, 3aganus mno ) (KOTLTOKBHYMSL,
o Tema u conepkanue camocTosITeNIbHasl padoTa U TPYAOEMKOCTh PEKOMEHIYEMAs CaMOCTOSITENIbHOM KOHTPOIEHBIE
(B wacax) paboTe CTYCHTOB
cryaenTtam (HoMmepa paboTHI,
U3 CIIUCKA) KOMITBIOTEPHBIE
JIK [TP/CEM | ®KP CP TECTBI ¥ T.11.)
1 2 3 4 5 6 7 8 9
1. 1.1 Kpucramt. OCHOBHBIE 1 1 0,2 10 [1-2] Yurath Pedepar
3aKOHBI TUTEPaTypy, TECT
reOMETPUYECKOMN JIEKIINHN
KpHUcTaorpaduu.
[TonsTne 0
KPUCTANIMYECKOM  BEIIECTBE
KaK OJTHOM u3 dbopm
CYIIECTBOBaHUS MaTepUHU.
PacnpocTpaneHHOCTH
KpPHUCTAIIJIOB B pupoIe.
AmMopdHoe BEIIIECTBO.
Kpucrannnueckas pererka.
OcHOBHBIE CBONCTBa
KpPHUCTAJIJIOB.
3aKOHBI
TJIOCKOTPaHHOCTH u
pAMOPEOEPHOCTH, CUMMETPHH,
MOCTOSIHCTBA yTJIOB,
pPallMOHAIBHOCTU  OTHOUIEHUM
napaMmerpoB, 1osicoB. CBA3b
BHEIITHEH hopmbl u
BHYTPEHHETO CTPOCHUS
KPHUCTAJIOB. [Tpumepsl
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C€CTCCTBCHHBIX KPUCTAJJIOB.

1.2. Cummertpusi.
Cunronuun. KoopnuHatHeie ocu
u cumBOJbl TrpaHed  CBA3b
BHEITHEH CUMMETPUH c
CUMMeETpuen
MPOCTPAHCTBEHHOM  PEIIETKH.
DNeMEHTbl  CHUMMETpUH, HX
OmnpeleleHue B KpUCTALIax.
[TonsiTne 0 CHHTOHUSIX.
OpueHTUPOBKa KOOPJIMHATHBIX
0CEe B KPUCTAJUIAX PAa3JIMYHBIX
CUHTOHUU. DJieMeHTapHbIe
SYeWKHU, eIUHUYHBIE TpaHH,
€AMHUYHBIC OTPE3KH.
[Tapamerpsl u UHJIEKCHI.
CuMmBONIBI  TpaHel ©  HX
OIpeIeIICHUE.

0,2

10

[1-2]

Yurats

nuTepaTypy,
JICKIINH

Pedepar
TECT

1.3. IIpocTsie Gopmbl H
nx KOMOMHAINH. Kitaccer
CUMMETPHU. Ilonstne 0
IPOCTBIX (POPMAX, OTKPBITHIX U
3aKpBITHIX, IJIaBHBIX U
npou3BoaHbIX.  KomOunanuu
IIPOCTBIX bopm. Knaccsl
CUMMETPUU BCEX CHHIOHUM.
IIpumepsl €CTECTBEHHBIX
KPHUCTAJIJIOB

0,2

10

[1-2]

Yurats

IuTEepaTypy,
JICKIIUH

Pedepar
TECT
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1.4. W3mepenue 0,2 10 [1-2] Yurath Pedepar
KpPHUCTAJIJIOB. TUTEpaTypy, TECT
Crepeorpadudeckre mpOCeKITHH. JCKITHH

I'onnomeTpsl u

M3MEpeHne KPHUCTaJLIOB.
Crepeorpaduueckue MPOCKITUN
u HE00XO0IMMOCTb 1504
NPUMEHEHHUST TP HU3yYCHUH
kpuctaioB. Cerka Bynbda.
IIpaBuna YCTaHOBKH
KPUCTAJIOB. [Toctpoenue
cTepeorpaguueckor MPOEKITUN
C TIOMOIIEI0 ceTKu Bymbda.

1.5. Dopmbl 0,2 10 [1-2] Yurath Pedepar
HAaXOXJICHUS KPHUCTAUIOB B TUTEpaTypy, TECT
pUpPOJIE. JCKITHH

MoHOKpHUCTAIIBI u
CPOCTKH. Cpoctku
3aKOHOMEPHbIE u
HE3aKOHOMEPHBIE.
[TapamiensHbIe CPOCTKH.
JBoitHuku. JIBOMHMKOBBIE OCH
u IIJIOCKOCTH. IIpumepsl
JIBOMTHUKOB (rurc,  KBapi,

MOJICBBIC IITIATHI U JIP.).

1.6. OO0pa3zoBanue u

poct KPHUCTAJIJIOB.
HckyccTBeHHBIE KPUCTAILIIBL.
Teopuun pocra

KpuctauioB. PocT mrockumu
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CJIOSIMHM M CHUPAIBHBIA POCT Ha
nucinokanusax. Poct kpucraiios
W3  pAacIUIaBOB,  pPacTBOPOB,
ra3os. CkopocTb
KPUCTAJUITM3aLHN. 3apOJAbIIIN U
HayalbHBIE  CTAUU  pOCTAa.
N3MeHeHus  KpuUCTaUIOB B
npoiiecce pocTa. 30HaAIbHOCTh U
CEKTOPUAIBHOCTh KPUCTAJLIOB.

N3menenus bopmbl B
3aBUCUMOCTH  OT  CKOPOCTH
pocra rpaHei. Bnusiaue
CTCIICHH MEPECHIIICHNS CPENBI.
CkeneTHble KPUCTAJLIBL.
BnusiHne  KOHLEHTPAaLMOHHBIX
IIOTOKOB, rpaBUTALUH,
MpUMeECEH. Pacmenmnenue,
MO3au4HbI pPOCT, JEHAPUTHI.
Bnusiane MEXAHUYECKUX

NPETATCTBHMA, UIUOMOPGHBIA U
KCEHOMOPGHBIN POCT.

Metoabl (Bepwneiis,
Yoxpanbckoro,
TUAPOTEPMAIIbHBIN, 30HHOU

IUVIABKK W JIp.) BBIpAIMBaHHS
HUCKYCCTBEHHBIX  KPHUCTAJUIOB
KOpyHZa,  ainMmasa, KBaplua,
kpemHuss u ap. Ilpakrtuueckoe
3HAYEHUE MOHOKPHUCTAJIOB IS
3JIEKTPOHHOM, ONTUYECKOM,
PaIMOTEXHUYECKOM W JOPYrux
OTpacjeil IPOMBIIUICHHOCTH.
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1.7. Pentrenosckue
METO/ABl M3Y4YEHHUS] BHYTPECHHEU
CTPYKTYpPBI KPUCTAJLJIOB.

[TpunIUTIBI
PEHTIE€HOCTPYKTYPHOTO
ananuza. ®opmyna bperros-
Bynbda. MeTtobl Jlayn,
Bpalarouerocs KpHUCTaJlIa,
MOPOLIKA. Ponb
PEHTIE€HOCTPYKTYPHOIO
aHanmM3a IS UACHTH()HKAITUN
MHHEpPAJOB, M3y4YEeHUs
TOHKOJIUCIIEPCHBIX TOPHBIX
MIOPO/I.

0,2

10

[1-2]

Yuratn

JIUTEpaTypy,
JIEKIUHU

Pedepar
TeCT

1.8.Kpucramnoxumus.

CBs3b XUMHYECKOTO
cocTaBa " CTPYKTYpPBbI
KPUCTaJUIOB. [TpuHnun
IUIOTHEWINEH YMaKOBKH, THIIBI
IUIOTHEMIIUX  YINAKOBOK U
CUHIOHMM. VIOHHBIE U aTOMHBIE
paguychl, KOOPJIWHALUOHHBIE
yucna. TUIbl 3HEPreTHYECKUX
CBSI3EH. Meraunueckue,
VOHHBIE, KOBAJICHTHBIE,
MOJIEKYJISIpHbIE CBs3U. Brusnue
BHYTPEHHEH  CTPYKTYphl U
coCcTaBa KpUCTAJUIOB Ha HX
(bu3MYecKre CBOMCTRA.

0,2

10

[1-2]

Yurats

IuTepaTypy,
JICKIINH

Pedepar
TECT
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N3menenus cocraBa u

BHYTPEHHEHN CTPYKTYpPBbI
MuHepaioB. M3omophuzm u
HNOHHbIE pagnycChl.
CoBepIiieHHbIN u

HECOBEPIICHHBI H30MOp(U3M.
[Tpumepsl «TBEPJIbIX
pacTBOpPOB» (IIOJIEBBIC IITIATHI,
OJIMBHH, TUPOKCEHBI).

SBnenue
nonuMopdu3maa.
[Tomumopduzm yriepona,
KpeMHe3eMa, kapOoHaTa

KaJIbIUsI, CUIMKATa aJIOMHUHUSI
U 1p.

3HaueHue U3Yy4YECHUs
n3omopduzma u
noauMopdusmMa TUISL
YCTaHOBJICHUS
TePMOOAPUUECKUX yCIIOBUM
o0pa3oBaHWs MHUHEPAIOB W
TOPHBIX HOPO/I.
['eoTepmomeTprl "
reo0apoMeTpBHl.
1.9. OcCHOBBI 0,2 10 [1-2] Yurath Pedepar
KPUCTAJJIOON THKH. JTUTEpaTypy, TECT
Ponsb JIEKIIUHU
KPUCTAJIOON THYECKHIX

UCCIEAOBAHUN I  H3y4YEHUs
MUHEPAJIOB ¥ TOPHBIX IIOPOL.
IIpenomienue CBETa.
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Pedpaxromerprl. [lonspuzanus

CBeTa. JIBoiiHOE
JTydernpenoMIeHre B
KpUCTaJLIax. OnTuueckue
WHIUKATPUCHI. OnTtuyeckas
OpUEHTHUPOBKA KpUCTAJUJIOB.
Onrtuueckue CBOICTBA

KPUCTAJUIOB  BCEX CUHIOHMM.
Metoauka

KPUCTAJIIOON TUYECKOTO
uccienosanusa.  Onpenenenue
ITOKa3aTeisa HpeJIOMJIeHI/ISI

MuHepaoB (miarpeHs, peiabed,
nuaus  bekke). Tlneoxpousm.
KonebGanus cBeta B cucreme
MOJISIPU3ATOP-TILTH (-

aHaJIu3aTop. Onpenenenue
CHJIbI ABYTIPCIIOMIICHUA
KPUCTAJJIOB, dbopmyna
pasHoctu xoxaa. OmpeneneHue
ONTHUYECKOMN OPUEHTUPOBKH
KpUCTAJJIOB, npaBuja

KoMrieHcaruu.  OmnpeaeneHus
OCHOCTH ¥ OINTHYECKOI'0 3HaKa
KpUCTAJIJIOB METOA0M
KOHOCKOITHH.

2. MUHEPAJIOT'UsL

2.1. O0mIue cBegeHus o
MHHEpaax.
[TonsiTue 0 muHepanax,

0,2

10

[1-2]

Yuratn

JIuTEpaTypy,
JIEKIUHU

Pedepar
TeCT
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UX XHMHYECKHX (OopMyIax,
¢buznueckux CBOMWCTBAX,
pacnpocTpaHeHNH B MPUPOJE U
NPAKTUYECKOM  NPHUMEHEHUH.
Mertoap! H3y4eHUs] MUHEPAJIOB.

2.2. [Tporeccrr
MUHEPaTI000pa30BaHUS.

[lonsiTHe 0 reoxumum.
PacnipoctpaneHHOCTH
3JIEMEHTOB B MIpUPOJIE.
OcHoBuble Teochepsl CpenHuit
XUMUYECKHH COCTaB 3EMHOU
kopel. IloHATHEe O KIapkax.
CocrosiHue paccestHus "

KOHIIEHTPALIUN JJIEMEHTOB.
['eoxnmuueckas
KJ1acCU(UKAIIHS 3JIEMEHTOB.

[lonssTue o  wmurpamuu “
aCCOIUAIUAX DJICMEHTOB.
OcHOBHBIE bakTopsI
MUHEPaTI000pa30BaHUS.
[TonureHHOCTH M MapareHe3uchl
MHUHEpAJIOB, MCEBIOMOP(HO3BI U
napamopdo3sl. ['naBHemmMe
30HBI MUHEPAJIO00PA30BAHMS.
DHJIOT€HHBIE TTPOIIECCHI.
CoOCTBEHHO ~ MarMaTH4eCKHe
MPOLECCHI. Inupsr.
ITermMatuThl.
MetacoMaTH4ecKue MPOLECCHI.
I'petizensl u CKapHBI.

0,2

10

[1-2]

Yurats

IuTepaTypy,
JICKIIH

Pedepar
TECT
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I'maporepmanbHbie u
MMHEBMATOJIUTOBBIE  TIPOIECCHI.
Meramopdudeckue MpoIecCHI.
JKunel anbIUMCKOro THIA.
DK30TreHHBIE TPOIIECCHI.
XuMHUUYECKOe BHIBETPHUBAHHE
CUJIMKATHBIX TOPHBIX TOPOJ H
CyTb(UIHBIX MECTOPOXKICHUH.
[Iporteccbl ~ XEMOT€HHOTO U
OHOT€HHOTO
0CaJIKo0Opa3oBaHUs.
AyTUT€HHBIE ITPOLIECCHI.

2.3. ®dusznueckue
CBOWCTBAa MUHEPAJIOB.

3aBUCUMOCTh
(bu3mIecKux CBOWCTB oT
cocTaBa u CTPYKTYpPBI
MHHEPAJIOB. AHu3oTponus
buznuecKux CBOMCTB
KPHUCTAJIOB. ArperaTtHoe
COCTOSIHUE. IIBer. Bbreck.
[ImotHOCTH. TBEpHOCTH, IIKaAJIA
Mooca, CKJIEPOMETPBL.
CnaiiHocTh. PaInoaKTHBHOCTE.
TermonpoBOgHOCTb.
DNEeKTpUYeCcKrue M MarHUTHBIE
CBOKCTBA.
[Ibe3031€KTpUYECTBO.
IInposniekTpuuecTBO.
JIroMuHECIIEHITHS.

Jlmarsoctruueckoe,

0,2

10

[1-2]

Yurartn

JIuTEpaTypy,
JIEKIUHU

Pedepar
TeCT
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TeHETHYECKOEe W TPAKTHYECKOEe
3Ha4YeHHEe (U3UYECKUX CBOMCTB
MHHEPAJIOB.

2.4, Cucremaruka
MUHEPAJIOB u OIICaHHUE
OCHOBHBIX TPYIIT MUHEPAJIOB.

Knaccudukanus
MHHEPAJIOB. Knaccpr,
MOJIKJIACCHI U TPYIIIIHI.

[Ipu OTNMCAaHUU
MUHEpaJIoB YKa3bIBaIOTCA:
XUMUYECKas dbopmyina,
MPUMECH, CUHTOHHUS U TabUTyC
KPHUCTAJIJIOB, arperaTHoe
COCTOSIHUE, ¢duznueckue
CBOIICTBA, OCHOBHEIE
Pa3HOBUJHOCTH, TE€HE3UC U
pacrpocTpaHeHHOCTh B
pUpoJe, MPaKTUYECKOe
3HAYCHUE.

CucremMaTndeckoe
OTHMCaHUE MUHEPAJIOB.

CuimKaThl Hu
amoMmocwinkarel.  CTpykTypa
CUJIUKATOB.

Kpemuekucnopoablii u
AJIFOMOKHCIIOPOJHBIN
TETpa’apHl, THIIBI ux
COYETaHUU. CutukaTsl c
M30JIMPOBAaHHBIMU

TETpadApPaMHU: TPYIIIBI

0,2

29,8

[1-2]

Yurats

IuTEepaTypy,
JICKIIUH

Pedepar
TECT
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[IUPKOHA, OJIMBHHA, TPaHATOB

(mupor, aJIbMaHVH,
CIIECCapTHH, aHIPAJINT,
rpoCCyJIsip, YBapOBWT), TOTa3a,
JIMCTEHA, aHTaTy3uTa,
CUJUIMMAHHTA, CTaBpOJIUTA,
cdeHa, snua0TA.

CuiMKaThl C

W30JIMPOBAaHHBIMU  TPYIIIAMHU
TeTPa’IpOB: TYPMAaJIHH, OCPHILI.

LlenmovyeyHble CHUIIMKATHI:
TPYIIbI TUPOKCEHOB (IHCTATHT,
OpOH3HT, THUIEPCTEH, ITUOIICHU],
reJIcHOCPrUT, aBrUT, STUPHH) U
MUPOKCEHOUI0B  (BOJUIACTOHHT,
POIIOHUT).

JleHTOUHBIC CHIIMKATHI:
rpynmna am¢puoosoB (TpeMOJIHT,
aKTHHOJIUT, pPOTOBasi OOMaHKa,
rnaykodan). JIucroBble
(cmoucteie) CHITUKATBI u
QIIOMOCHJIMKATBI:  TalbK U
NUPOPWIUIAT, TPYIIBl  CIFOX
(bnoromut, GHOTUT, MYCKOBHT,
JCTUA0IUT, QYKCUT) U XPYIIKUX
cimo  (XJIOpUTOU), XJIOPHTOB
(meHHMH), TPYIIIBI KAOJTMHUATA U
CEpIICHTHHA, THJIPOCITIOJTBI
(BepMHKYITHT, TJIAyKOHUT),
MOHTMOPHWJIJIOHUT, HOHTPOHHUT.

Kapxkachsie
ATFOMOCHJTUKATBI TPYIIIBI
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MOJIEBBIX IIMATOB  (OPTOKJIA3,
MUKPOKJIHH, TUTarMOKJIa3hl:
abOUT - aHOPTHUT),
denpammaronsioB  (HedenuH,
JICUIUT, aHAIBIMM), IICOJUTOB
(maTposurt).

Munepanbl TpyNIbl
kBapua. KBapu, xanuenoH, onain
U VX Pa3HOBHIHOCTH.

Oxwucinbl u
THIPOOKHCITBL xKernesa
(MarHeTHT, TEMAaTHUT, JTUMOHUT),
amoMuHus  (KOpYHI W €ro
Pa3HOBUIHOCTH, JIMACIIOP,
OOKCHUTHI), THTaHa (MILMCHHT,
pyTHI), XpoMa (XpOMHT), 0JIOBa

(xkaccutepur), Maprasia
(mupomro3uT, IICHJIOMEJIaH,
MaHTaHUT).

Cynbpouasr: MUPHT,
MapKa3HT, MUPPOTHH,
apCCHOMUPUT,  XaJIbKOIUPHT,
OOpHHUT, TETPadIPHT,
XaIbKO3UH, MOJIMOIEHUT,
TaJICHUT, chanepur,
AHTUMOHHUT, aypUITUTMEHT,
peanbrap, KHHOBaph.

Cynbdatsrl: THIIC,
AQHTUJPUT, IICNIECTHH, OapHT.

docdatsr (amaTwr,
dbocdopur, BHBHUAHUT,

MOHAIIUT) H  BOJIb(pamarkl
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(Bosb(pamur, mieenur).

KapOoHaTel:  KambIuT,
aparoHMT, JOJIOMHT, MarHe3uT,
CUJICPUT, IIEPYCCUT, CMUTCOHHUT,
MaJIaXHT, a3ypHT.

T'azouner: rajmur,
CWJIBBUH, (DITIOOPUT.

CaMopoiHbIE HJIEMEHTHI:
anma3, rpaduT, cepa, Melb,
cepedpo, 30J10TO, IIIATHHA.




[Tpunoxenne Ne2

PeliTHHr-IJIaH IUCHUIIINHEI

«Kpucramiorpadusa»

HarpaBiieHue «MarepuajaoBeCHNE H TEXHOJIOTUS MaTEPHUAIOB>»

Kypc 2 ,cemectp 1

Buab1 yuyeoHoii
NesiTeJIbHOCTH CTYI€HTOB

bann 3a
KOHKPETHOE
3aJlaHue

Yuciao
3aJaHui 3a
CEMECTP

bamnel

MubauManbHBIN | MakcHMaJILHBIN

Moayas 1. Kpucraaiorpadgus

Texkymmii KOHTPOJIb

1. loknan Ha
CeMI/IHapCKI/IX 3aHATUAX

0-5

5

Py0e:xHbIil KOHTPOJIb

1. IIucemenHas
KOHTpOJIbHast paboTa
(TectupoBaHme)

0-5

Moayab 2. MuHepajorus

Texkyuuii KOHTPOJIb

1 JToxnaa Ha ceMUHapCKUX
3aHATHUIX

0-5

5

Py0e:xHbIN KOHTPOJIb

1. [Tucemennas
KOHTpPOJIbHAs paboTa
(TectupoBaHme)

0-5

HTOroBblii KOHTPOJIb

1. 3auer

2. IoompuTenbHbBII
pEUTHHT

10

3. Henocerwuenue
JIEKIMOHHBIX 3aHATUI

4. Henoceuienue
CEMHHAPCKHUX 3aHATHI

-10

Hroro

110




