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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
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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. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOI MPOrpaMMsbl

Hucuummna «Kpucramorpapus» peanusyer Tpeboanus ®I'OC BO mo nHampapieHHIO
noarotoBku 22.03.01 ¥arepuaaoBeaeHHE U TEXHOJIOTHH MaTEPHATIOB.
JucuumuinHa usydaercst Ha 2 kypce B 1 cemectpe.

N3zyuenne qucuuiuinael «Kpucrtamiorpadus» 0a3upyercst Ha CIeAYOIMNUX JUCIUIUIMHAX:

«MareMmaTuka», «Pu3uKa»

OcCHOBHBIE MOJNOXKEHUS AUCHUILINHBI «Kpucramiorpadus» UCHONb3YIOTCSA B JalbHENIIEM IpU
U3ydyeHUH craenyooumx aucuuiuinH:  «Kpucrammodusmka», «Du3nKa KOHASHCHUPOBAHHOTO
COCTOSIHUA», M eTo/bl aHANIN3a U KOHTPOJII HAHOCTPYKTYPUPOBAHHBIX MaTEpUAJIOB U CUCTEM».

LenssMu ocBOCHUs AUCHUIUIMHBI «Kpuctamiorpadus» sBistoTCs:

- MOJIyYCHHE CHCTEMAaTU3MPOBAaHHOTO IIPEICTABICHHA O 3aKOHOMEPHOCTSX aTOMHOIO
CTPOEHMS KPUCTAJUIOB, UX CUMMETPUH, CTPYKTYPHBIX THIIAX KPUCTAIUIMUECKUX BEILECTB,;

- 3HAHME JIEMEHTOB U ONEPALUNA CUMMETPHH KPUCTAIIIOB;

- 3HaHME OCHOBHBIX CTPYKTYPHBIX TUIIOB KPUCTAUINYECKUX BEILECTB,;

- OBJIaZICHNE HABBIKAMU KPUCTAJIOrpapUUECKUX PacyeTOB.

3amauell AUCHUIUIMHBL sBIsieTCs (HOPMUPOBAHME YMEHMH W HaBBIKOB MO CJEIYIOIIUM
HalpaBJICHUSM. BIAJETh OCHOBHBIMH IOHATUSIMM U KaTeropusiMu Kpucrawiorpapuu u
KPUCTAJIJIOXMMUH, HABBIKAMH MCIIOJIb30BaHUS NOJYYEHHBIX 3HAHUN U YMEHUM JJI HHTEPIIpETALMN
CTPYKTYpbl M IPOTHO3a CBOMCTB MAaT€pUalOB, 3HAaTh TEPMUHOJIOTHIO M  CHUMBOJIAKY
KpHUCcTaorpaduu U KpUCTAJUIOXUMUH, CHUCTEMATHKy KPHUCTAUIOTpaQUUECKUX TPy CUMMETPHH,
OCHOBHBIE 3aKOHOMEPHOCTH POCTa KPUCTAIOB M MX MOP(OJIOrMH; OCHOBHBIE XapAKTEPUCTUKU
KPUCTAITIMYECKUX CTPYKTYp; CBS3b MEXKIY XapaKTEPOM KPHUCTAJUIMYECKON CTPYKTYphl U THUIIOM
XMMHYECKON CBSA3M B HEW; Hambosee paclpoCTpaHEHHbIE CTPYKTYpHBIE TUIIBI, YMETh ONMCHIBATH
CUMMETPHIO TEPHOIMYECKUX OOBEKTOB, MPOBOAUTH KpHCTaorpaduyeckue pacyersl, paboTarhb ¢
MOJEISIMU MJCAIBHBIX KPUCTAUIMYECKUX CTPYKTYp M HX DJJIEMEHTApHBIX A4YECK, YCTAHABIIMBATH
CBSA3b MEXKY XapaKTepOM KPUCTAILUINYECKON CTPYKTYPBI U TUIIOM XUMUYECKOH CBS3U B HEH.

3. Coaep:xanue padoueii mporpaMmbl (00beM AUCHMIIMHBI, THNBI U BUABI YU4e0HBIX
3aHATHI, y4eOHO-MeToANYecKoe o0ecnedyeHne CaMOCTOSATeIbHOI padoThl
00y4JaIoIIMXCs)

Conepsxanne paboueit mporpamMmsl npeactasieHo B [Ipumoxenun Ne 1.



4. ®oHx OLEHOUHBIX CPEICTB M0 AHCIHILIHHE
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
KpHUcTauorpaduu u : IIPUMEHEHHUS PE3YJIBTAaTOB CBOEH
MIPaKTUYECKUE Hay4HOU JeATEIbHOCTH
HaIpaBJIEHUs] IPUMEHEHHUS
pe3yJIbTaTOB CBOEH
Hay4YHOU JIeATEIbHOCTH

Bropoit YMmeTs: He ymeet nonb3oBaThcs YMeeT nosib30BaThCs

JTall HOBEUILINMHU HOBEWIIMMH MHPOPMALIMOHHO-

(ypoBeHb) nHGOPMAITMOHHO- KOMMYHHUKAITHOHHBIX
KOMMYHHKAI[MOHHBIX TEXHOJIOTUSIMH B 00J1aCTH
TEXHOJIOTUSIMU B 00J1aCTH | MUHEPAJIOTHH U
MUHEPAJIOTUU U Kpuctayuorpadguu o6001maTh 1
KpucTayorpaduu HCII0JIb30BaTh PE3YJIbTATHI
0000111aTh ¥ UCIOJIB30BATh | UCCIEIOBAHUN AJIsl BBISBICHUS
pe3ynabTaThl HOBBIX SIBJICHMI],
UCCIIEA0BAHUN IS 3aKOHOMEPHOCTEH, 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:.
3auteHo —oT 60 10 110peiiTuHroBsix 6amuioB (Bkitouyas 10 moompuTeabHbIX OaLIOB),

He 3auTeHo —oT 0 10 59 peHTHHTOBBIX 0aJIIOB).

4.2. TunoBble KOHTPOJbHbIE 3aJaHUS WJIH HHbIe MaTepUAJbl, HEOOXOAMMBbIE ISl OLEHKHU
3HAHWH, YMEHHWil, HaBBIKOB W ONbITA [JIeATeJbHOCTH, XAPAKTEPU3YKIIHX 3TANbI
¢dopmMupoBaHusi KOMIETEHI U B MpoLecce OCBOCHUS 00Pa30BaTebHOW MPOrpaMMbl.
Metoanyeckne Marepuajbl, Onpeaeaslue NMpoueaypbl OLEHUBAHUS 3HAHMI, YMEHWH,

HABBIKOB H ONbITA JIeSITEJBHOCTH, XapaKTepU3yIIHX JTanbl (OPMHPOBAHUS
KOMITeTeH U
Oransl PesynbTaThl 00y4eHus Komnerennus OneHouHble
OCBOEHHUS cCpeacTBa
1-i otan 3HaeT METOIOJIOTHIO IIK-5 Jlokmaz mo
TEOPETUYECKUX U TOTOBHOCTBIO pedepary,
3HaHUs AKCIEPUMEHTAIbHBIX BBITIOJIHATh TECTUPOBAHUE.




HCCIIENOBAaHUI B 00acTu
MI/IHepaJIOFI/II/I nu
Kpuctayuiorpapuu

KOMILIEKCHEIS
HCCIICOOBAHUSA N
WCIIBITAaHUS TIPU
M3y4YEHUU MaTepUajoB
W U31ENNH, BKIIIoYas
CTaH,Z[apTHbIe n

cepTudUKaIMOHHbIE,
MIPOLIECCOB HX
MIPOM3BO/ICTBA,
00paboTKu U
MoauuKaIu
3HaeT HOBENUIIINE [1K-6 criocoOHOCTEIO Joxmaz mo
UH(POPMALIMOHHO- HCII0JIb30BaTh Ha pedepary,
KOMMYHHUKAITMOHHBIX MPaKTHUKE TECTUPOBAHUE.
TEXHOJIOTMH B 00J1aCTH COBpEMEHHBIC
MUHEPAJIOTUU U MIPEACTABICHUS O
KpucTaymorpaduu u : BIIUSTHUU MHUKPO- U
MPaKTUYECKHE HaHO-CTPYKTYpPHI Ha
HAIPaBIICHUS] IPUMEHEHUsI | CBOWCTBAa MaTEPUAJIOB,
pe3yJIbTaTOB CBOECH WX B3aUMOJICUCTBUH C
HAay4YHOU JEATEIbHOCTH. OKpY>Karollen Cpesiou,
MOJISIMH, YaCTHIIAMU U
U3ITy4EHUSIMU
2-i1 sTan YMeeT monb30BaThCs IIK-5 Jlokmaz mo
pe3yapTaTaMu TOTOBHOCTEIO pedepary,
YMenus COBPEMEHHBIX BBINIOJIHSATh TECTUPOBAHUE.
TEOPETHYECKUX U KOMILIEKCHEIS
IKCIIEPUMEHTATBLHBIX HCCIIEIOBAHUS U
HCCIIEAOBaHUN B 00JIaCTH WCIIBITAaHUS TIPU
MUHEPATIOTUU U W3YYCHUH MaTEPHUAaJIOB
Kpuctauiorpapuu W U3JIeNNH, BKIIFOYas
CTaH/IapPTHBIE U
cepTudUKaIMOHHbIE,
MIPOLIECCOB HX
MIPOM3BO/ICTBA,
00paboTKu U
MoauuKaIu
VYMeeT I10JI630BaThCs [1K-6 criocoOHOCTEIO Joxmaz mo
HOBEUIIIMMU KCIIOJIb30BaTh Ha pedepary,
nH(pOPMAITMOHHO MPaKTUKE TECTUPOBAHUE.
KOMMYHHKAITHOHHBIX COBpEMEHHBIC

TEXHOJIOTUSIMU B 00J1acTH
MUHEPATIOTUU U
Kpuctauiorpapuu
000011aTh ¥ HCIIOB30BATh
pe3yNbTaThl HCCIeI0OBaHUMN
JUTSI BBISIBTICHUS] HOBBIX
SIBJICHUH,
3aKOHOMEPHOCTEM, 3aKOHOB

MPECTABICHUS O
BIIMSIHUM MUKPO- U
HAaHO-CTPYKTYpPHI Ha
CBOICTBA MaTepUAJIOB,
HUX B3aUMOJEHCTBUH C
OKpY>Karollen Cpesiou,
MMOJISIMH, YaCTHIIAMU B
W3JIYYCHUSIMU




U TCOPCTHYCCKUX
[IOJIOKEHHH B 00J1acTH
CBOCH HaAy4YHOU
CIIEIIMAIbLHOCTH

3-# sram

Bnanets
HaBBbIKaAMH

Bnaneetr coBpeMeHHBIMU [1IK-5 Joknan mo
METOJIJAMHU TEOPETUUYECKUX U | TOTOBHOCTBIO pedepary,
AKCTICPUMEHTATBHBIX BBIIIOJIHATH TECTUPOBAHUE.
HCCIICIOBaHUI B 001aCTH KOMILIEKCHEIE
MUHEPAJIOTUHU U HCCIICA0BAHUS U
KpucTayorpadun UCTIBITAHUS TIPH

M3y4eHUN MaTepUajoB

U U3JeIUil, BKIITo4Yas

CTaHJApTHBIE U

cepTu(dUKAIOHHBIE,

MPOIIECCOB UX

MIPOU3BO/JICTBA,

00paboTKHu 1

MoauduKaIuu
Bnagers HaBbIKaMU [1K-6 crmocoGHOCTBIO Jloknan mo
HCIIOIL30BaHUS HCIIOIL30BaTh Ha pedepary,
MOJTyYEHHBIX 3HAHUU U MIPAKTUKE TECTUPOBAHUE.
YMEHUN I COBPEMECHHBIC

MHTEPIpPETALUU CTPYKTYPEI
Y MPOTHO3a CBOMCTB
MaTepHuaoB

MPEACTaBICHUS O
BIIUSTHUUA MUKPO- U
HaHO-CTPYKTYpBI Ha
CBOICTBA MaTepUAJIOB,
UX B3aUMOJCHCTBHU C
OKpY>Kalolleu cpesiou,
MOJISIMH, YaCTUIIAMU U
W3Ty4YECHUSIMU

4.3. Peitmunz-ninan Oucyuniunbl
(npu neobxooumocmu)

PeliTuHr—111aH TUCIMIUIMHBI TTPEICTABIICH B MPUJIOKCHUH 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.

ITonmsora u IMPAaBUJIBHOCTH OTBETOB OLICHUBACTCA C TOUKU 3PCHUSA NPUMCHCHUS IMOJTYYCHHBIX

3H3.HPII>1, Ha OCHOBC 3HaHHﬁ, yMeHI/Iﬁ W HAaBbIKOB, INOJTYYCHHBIX Ha JICKIIUOHHBIX, IPAKTUICCKUX
3aHATUAX U IIPHU BBIIIOJIHCHU A CaMOCTOSTEILHOMI pa6OTI)I.

HIxana

Kpurepun onennBanus
OLICHUBAHUS

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

KoHTpoabHble BONPOCHI K 3a4eTy
Kpucramorpadus

1. OrtkpeIThIe, 3aKpBITHIE (POPMBI KpHCTAIIOB. [IpocThie (hopMBbI KPHCTAIIOB U UX
KOMOMHAIMM JBYXI'PaHHBIX YIJIOB.
2. ®opMmbl KpUCTAJUIOB. PeanbHble U nieaabHble KPUCTAIUIbI, 0COOEHHOCTH UX CTPOCHHS.




3. EaunuyHble HanpaBieHUs B KpUCTAIIaX Pa3MUYHBIX CHHIOHUH U OIllpeesIeHUue KaTeropui
KpPUCTAJUJIOB.

4. Kpucramumueckas peleTka U €€ 3JEMEHTHI. DJIEMEHThl CHMMETPUH KPUCTAININYECKUX
PELIETOK.

5. OxapakTepr30BaTh NOHITHS: KPUCTAII, MOHOKPUCTAJUI, HOJUKPUCTAIIIIMYECKOE U

amMop(HOe BEIIECTBO, TPUBECTH MPUMEPHI.

OcHOBHBIE CBOWCTBA KPUCTAJIJIOB U UX XapPAKTEPUCTHUKA.

Kpucrannorpaduueckre KOOpJMHATHBIE OCH M YCTAaHOBKA KPUCTAJUIOB PA3IMYHBIX

CHHI'OHUM OTHOCHUTEJIBHO KOOPIMHATHBIX OCEH.

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

9. IInoTHelimue MapoBble YIIAKOBKU, TUITBI MEXKI0Y3JIHH B HUX.

10. CucremMaTuka KpUCTANIOXUMUYECKIX TUIIOB KPUCTAJIOB 110 XapaKTepy XUMHUYECKOI CBSI3U.

11. XapakTepucTuka CTpyKTYpHBIX TUIIOB KPUCTAJJIOB.

12. KoopauHalMoOHHbIE YUCJIa aTOMOB B CTPYKTYpE MUHEPAJIOB, OMHCAHUE CTPYKTYPbI OKCUJIOB,
CHJINKATOB U CYyJb(aToB.

13. Pemerku bpage. [loacuer komMyecTBa aTOMOB B 2JIEMEHTAPHOM STUCHKE Pa3IMIHBIX
CHUHTOHUM.

14. Bo3HUKHOBEHHUE, POCT U pa3pylieHue KpuctamioB. CTpyKTypHbIE 1e()EeKThl KPHUCTAIIIOB.
MeTto/1b1 BBIpALIMBaHUsl KPUCTAJIJIOB U3 PACTBOPOB U PaCIl/IaBOB.

15. OnTuveckue cBOMCTBA KpUCTAILIOB. [Ipenomiienne, IBynpeioMeHue, OIIpU3allis CBETa.

16. SIBnenus nzomopdusma u noaumopdusMa B MUHEpaIax. MophoTponus, MOTUTUTIHSL.

No

Munepanorus

17.Metoa AMarHOCTUKY MUHEPAJIOB MO BHEITHUM MTPU3HAKAM.

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

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

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

21.CaMOpoIHBIE 2JIEMEHTHI, UX KIaccu(UKaIys U o01as xapakrepuctuka. OCHOBHBIC
MPEICTAaBUTENH KIlacca.

22.Cynbdatel 1 uX XapakTepucTrka. OCHOBHBIE IPEICTABUTEINHN KJlacca, TPUMEHEHNE
Cynb(arToB.

23.Tamorennipl. OOMIas XapaKTepUCTHKA MUHEPATIOB KJIacca M OTJEIbHBIX MPEICTaBUTEIICH.

24. Oxcuapl v ruApokcuabl. OCHOBHBIE MPEACTABUTENH KJIacca, MX XapaKTePUCTHKA U
IPUMEHEHHE.

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

26. Munepaiibl kjacca 60paTOB M HUTPATOB U WX XapakTeprucTtuka. OCHOBHBIC MTPEACTABUTEITHN
YKa3aHHBIX KJIACCOB.

27.Mwunepaiibl Kjacca cyab(PuaoB 1 ux xapakrepuctuka. OCHOBHBIC MPEICTABUTEIHN KJlacca.

28. XapakTepucTiKa MUHEpAJIOB Kiacca ¢pochaTos.

29. Cunukatsl U UX 00IIast XapaKTepUCTHKA: CTPYKTYpa, COCTaB, CBOMCTBA.

30. Oco0eHHOCTH CTPOCHHS KPUCTANTMIECKUX CHIIMKATOB: KPEMHEKUCIIOPOIHBINA TETpasap,
POJIb KUCTIOpO/1a ¥ aJIFOMUHUSA B CTPYKTYpE.

31. AnmoMOCHIIMKATBI HATPUS, KaJusl, KAIbLUS U UX XapaKTepucTuka. Poib amoMuHus B
CTPYKTYypE aJIFOMOCUIMKATOB.

32. CunukaThl KOIBIEBOU CTPYKTYphl. OCOOCHHOCTh X CTPOCHHSI, OCHOBHBIE MPEACTABUTEIIH.

33.JluctoBsie (coeBbie) cunukathl. OO0IIas XapaKTePUCTHKA, OCHOBHBIE CEMEHCTBA JIUCTOBBIX
CHWJIMKATOB. XapaKTePUCTUKA TIMHUCTBIX MHHEPAIIOB.

34. CuitikaThl ISHTOYHON CTPYKTYPBI. XapaKTepUCTUKA OCHOBHBIX MPEICTaBUTEIEH
MoJIKJIacca.

35. CunukaThl HENOYEYHON CTPYKTYPHI U MX XapaKTePUCTHKA.



36. CunmukaThl OCTPOBHON CTPYKTYpBI. XapaKTEpPUCTHKA OCHOBHBIX MPEICTaBUTENCH

MOJIKJIacca.

37. XapakTepucTUKa KapKacHbIX CHIIMKAaTOB. OCHOBHBIE MPEICTABUTEIHN U UX OMHCAHHE.
38.IloneBsie mmaThl, (PebaMIATHA I, IIEOTUTHI U TIarnokia3sl. OCOOCHHOCTH UX COCTaBa U

CTPYKTYpBHI.

39.T'eonoruueckue MpoIeccyl 00pa3oBaHUs MUHEPATIOB B IPUPOE, UX TUIIBI U

XapaKTepUCTHKA.

40. ViccnenoBaHre MUHEPAJIOB € TIOMOIIBIO MOJISPU3AMMOHHOTO0 MUKPOCKOTIA. PeKMBI paboThI
MUKPOCKOITIa U TUIIBI BBITTOJIHACMBIX HCCHGHOBaHHﬁ.

OcHoBHAaA

5. Pekomenayemasi Jinteparypa.

boiiko C. B, Kpucramtorpadus u munepanorus. OCHOBHBIC MOHATHS . YdeOHOE TocoOue -
Cubupckuit penepanbublii yausepcuret, 2015

JlomonauTenpHas

Bparuna B. 1., Kpucramnorpadus, MuHepanaorus u odoramieHie moje3HbIX HCKOMaeMbIX:yueOHoe

nocobue — "Mudpa-M", 2018

http://lib.knigafund.ru/books/183101

6. MaTepuajabHO-TeXHHYeCKas 0a3a, He0OX0AUMAs VIl OCYIEeCTBIEHUS
00pa3oBaTeILHOIO NMpolecca No JUCUMIIHHE

HanMenoBanmne cnenuajabHBIX*

OCHAIIEeHHOCTD CIEeNHAIbHBIX

IlepeyeHb JIMLIEH3UOHHOTO

MOMeLIeHHIi 1 MoMeleHU i JUIs TMOMeIeHN I U MOMelleHU 1A IPOrpaMMHOI0
CaMOCTOSITEIbHOIH PadoThI CaMOCTOATENbHOMH padoThI olecneveHus .
PexBU3UTHI
MOATBEPKAAIOLIET0
JOKYMEHTa
1 yueonas ayoumopusn ons Ayautopust Ne 401 1. Windows 8 Russian.
nposedenus Vuebuass wmebens, yueGHO-Harmsimabie | Windows Professional
3anamuil NIeKUUOHHO20 muna. | nocobus, mocka,mynsTuMeana-npoekrop | Upgrade.Torosop Ne 104 ot

ayauropust Ne 401 (YueOHBIN KOpIIyC, YII
Munraxesa, 1. 100),

2. yuebHasn ayoumopus ona
npoeedeHus  3AHAMUN  CEMUHAPCKO20
muna. aymuropus Ne 208 (YueOusrit
Kopmyc,yn. Munraxesa, a. 100)

3. yueonan ayoumopus ona
npoeeoenus 2PYRRoguIx u
UHOUGUOYAIbHBIX KOHCYbmayuil.

ayauropust Ne 401 (YueGHbI Kopmyc,yil.
Munraxesa, 1. 100)

4, yuebHasn ayoumopus ona
meKyuiezo Konmpons u
nPOMeEHCYmoUHOU

ammecmayuu. ayJuTopust Ne 401
(YueOupiii  kopmyc,yi1. MuHraxesa, nI.
100)

5. nomeuienus 0

CAMOCMOAMENbHOU padomul. YNTANbHBIN

Panasonic PT-EW640Bxkpan HacTeHHBIN
Draper Luma AV (1:1) 96/96'
244*244MW (XT1000E).
Ayautopusi Ne 208
IIpoexrop
NecpkpauScreenMediaynunocucrema,
HOyTOyKSamsungjpocka, Med.
YuranabHslii 3aa(l naBHeIi KopIyc,
450076,yn.3aku Bamuau, 1. 32)

VYyebHnass MeOenb, y4eOHO-HATJSIHBIE
mocoous, CTEH[I 10 MOKapHOU
0€30MacHOCTH, MOHOOJIOKH CTaIllMOHAPHEIE
— 5m, npunrep — 1mr., ckanep — 1.

Buoaunorexa(I'naBusiii koprnyc, 450076,

yi.3aku Banuau, 1. 32)

YuebHass MeOenb, y4eOHO-HATIISTHBIC
mocoous, CTEH/I o MOXapHOU
0€30MacHOCTH, MOHOOJIOKH CTallHOHAPHEBIC

17.16.2013 r.
| OGeccpouHbie.

2. MicrosoftOfficeStandart
2013 Russianorosop Ne 114
or 12.11.2014r. JIuuensuu —

JInensun

OeccpoyvHEIe.

3. Cucrema
LEHTPAIIM30BaHHOTO
TECTUPOBAHUS baml'y
(Moodle)

GNUGeneralPublicLicense

— 4, ckanep — 1.




3an, Oubmmoreka ([nmaBHBIA — KOpMyC,
yin.3akun Bamwmu, n. 32), Oubiauoreka
(YueOHpIii  KOpIyc,yi1. MuHraxesa, .
100).

Bu6auorexa(yY4eOHblit
kopnyc, 450078y1. Munraxesa, a. 100
VYuebHass MeOenb, y4eOHO-HATJISIHBIE
mocoous,
PentiumG2130/86/5000'6/21,5"/Kn/Mbim
b
M




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: 36,2
JIEKITUH 18
MPaKTHYECKUX/ CEMHHAPCKHX 18

J1a00paTOPHBIX -

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

VueOHBIX 4acOB Ha CAMOCTOSATENRHYIO paboTy ooyuaromuxcs (CP) 143,8

Y4eOHBIX 4acOB Ha MOJATOTOBKY K dK3aMeHy/3aueTy/ iudpepeHmpoBaHHOMY
3auety (KoHTpoin)

®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 CPC 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
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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,
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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.
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[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
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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.
JIroMuHECIIEHITHS.

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
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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.




7. PeHTHHI-TLJIAH AUCIUATLIHHDI

«Kpucramaorpadus»
HarpaBjeHue «MarepuanoBeeHUE U TEXHOJIOTUS MaTEpUaAIOB»
Kypc 2 ,cemectp 1
Buasbl yuedHoit bain 3a Yucno baiel
NesiTeJIbHOCTH CTYJI€HTOB | KOHKPETHOE | 3a/JaHuii 32 | MUHUMaIbHBIH | MaKkCcUMaIbHBIH
3aJlaHue CEMECTP

Moayas 1. Kpucraaiorpadgus

Texkymmii KOHTPOJIb

1. loknan Ha
CeMI/IHapCKI/IX 3aHATUAX

0-5

5

25

Py0e:xHbII KOHTPOJIb

1. IlucbmenHas
KOHTpOJIbHast paboTa
(TecTrpoBaHuE)

0-5

25

Moayas 2. MUHEPAJIOT' U

Texkyuuii KOHTPOJIb

1 JToxnax Ha ceMUHapCKUX
3aHATHUIX

0-5

5

25

Py0e:xHbIN KOHTPOJIb

1. [Tucemennas
KOHTpPOJIbHAs paboTa
(TectupoBaHme)

0-5

25

HTOroBblii KOHTPOJIb

1. 3auer

2. IoompuTenbHbII
pEUTHHT

10

3. Henoceruenue
JIEKIMOHHBIX 3aHATUI

4. Henoceuienue
CEMHHAPCKHUX 3aHATHI

-10

Hroro

110




