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Coneprkanue

l. Henau v 3a7a4M THCHHTIUHBI(MOTYIIM)eeuuueneetesensarsssnsssscssassssssssssssssasassssssed
[Iporpamma pa3zpaboTaHa B COOTBETCTBUU C OCHOBHON 00pa3zoBaTelbHON NporpamMMoi
®I'OC no Hanpasienuto 03.03.02 Ousuka u npeaHazHadeHa JJIs oOecreueHus Kypca

«OCHOBBI KpI/ICTaJIJIO(i)I/ISI/IKI/I», H3y4acMOro CTya€HTaMMu B TCUHCHUC CCABMOI'O CECMECCTpaA.

1. Mecto nucuuniannbl (Moayas)B ctpykrype OIIOIIBO........................... 4
I1l. TpeGoBaHus K pe3yJIbTATAM OCBOCHUSI JUCHHMIITIMHBI .......ooutiineeintiiieaireanneeaneannns 4
V. Coaep:xaHue M CTPYKTYPA JUCHUILTHHBI (MOIYJIS). ... ouutiniitinteiieeiteaeeaieennaenes 5

4.1 Conep:xaHue TUCHUIIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C YKa3aHUEM BUJIOB y4EOHBIX
3aHSTUNA U OTBEIEHHOT'O HAa HUX KOJIMYECTBA aKaJeMHUECKUX 4acOB

4.2 T1naH BHeayAUTOPHOM CaMOCTOATEIbHOM paboThl 00YUYaAIOIIUXCS 110 TUCLUITIIMHE

4.3 ConeprkaHre yaeOHOTO MaTepuaia

4.3.1 IlepeueHb CeMUHAPCKUX, IPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX paboOT

4.3.2. Ilepeuenb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOATEIFHOE U3YUCHUE B PAMKaAX
CaMOCTOSITENIbHON PabOThI CTYAECHTOB

4.4. Meroauueckre yka3zaHus 110 OpraHU3alii CaMOCTOATEIbHONW paboThl CTYJEHTOB

4.5. IlpumepHasi TeMaTUKa KypCOBBIX paboT (IIPOEKTOB) (TIpU aJIMYMH )

V. YueOoHo-MeTONMYecKOe HW  HHPOPMALMOHHOE olecrevyeHue
TUCHUILUIHHBI (MOYJIA)
a) MepeyveHb JIUTEepaTyphbl
0) mepuoANYEeCKUe U3IaHUs
B) CIHCOK aBTOPCKUX METOJIWYECKUX pPa3pabOTOK T') 0a3bl JAHHBIX,
MOMCKOBO-CIIPABOYHbIE 1 HH(POPMAIIMOHHBIE CUCTEMBI
VI. MatepuajibHO-TeXHHYeCKOe ofecneyeHHe JUCHUTLTUHBI (MOTYJIs1)

6.1. YuebHo-mabopaTopHOoe 000pyL0BaHHE:
6.2. IIlporpamMHoOe oOecrieueHue:
6.3. TexHHUECKHE U JIEKTPOHHBIC CPEICTBA OO YICHHUS:
VIl. O6pa3oBaTebHbIe TEXHOJIOTHH
VIIl.  OueHouHble MaTepuajbl [Jsi TEKYWIEro KOHTPOJsL U

NMPOMEKYTOYHOM aTTeCTAlUN
MNPUJIIOKEHHUE: ®OC



1. eau u 3aga4yu AUCUUNJINHBI (MOAYJI)

[Iporpamma pa3paboTaHa B COOTBETCTBHU C OCHOBHOW oOpazoBarenbHO# mporpammoit ®I'OC mo
Hanpasinenuto 03.03.02 ®dusuka wu mnpeaHasHadyeHa g obOecrieueHus: Kypca «OCHOBBI
KPUCTALIO(PU3UKNY», U3Yy4aeMOT'0 CTYJCHTAMH B TEYEHHUE CEAbMOI0 CEMECTpa.
OcHOBHas yenb Kypca — J1aTh CTYACHTaM 0a30BbI€ MPEACTaBICHUS O (YHAAMEHTAIBHBIX 3aKOHAX
KpUcTaiiorpaduu, KpUCTAJUIOXUMUU U KPUCTAILIOMU3UKHU JUid (POPMHUPOBAHMSI KapTHHBI MUpa B
paMKax COBPEMEHHOH eCTeCTBEHHOHAYYHOH MapaJWrMbl; CIIOCOOCTBOBaTh PAa3BUTHIO HX
MHTEJJICKTYaJIbHBIX, TBOPYECKUX CIOCOOHOCTEH M KPUTHYECKOTO MBILIUICHUS B XOJ€ MPOBEICHUS
UCCIICIOBaHMIA, aHAJIM3a SBJICHH, BOCIIPUATUS M HHTEPIPETAMA HHPOPMALIH.
Jlns noctrKeHus TaHHOM Lieu ObLUTH MOCTaBJICHbI 3a0auu.
® U3YYUTHh OCHOBHBIC IOHATHS KPUCTAIUIOPHU3UKH, 0a30BBIC IPHUPOIHBIE 3aKOHOMEPHOCTH
(u3NYECKUX SIBICHUH, CBSI3aHHBIX C CHMMETPHUEH KPUCTAJIJIOB U aTOMHOU CTPYKTYpOM
BEILECTB.
®  TI0Ka3aTh B3aUMOCBS3b (PYHIaMEHTAIBHBIX CBOMCTB KPHCTAIIOB C CHMMETPHEH X
ATOMHOMU CTPYKTYPBHI;
® U3YYUTHh PU3NYECKUE METOIBI UCCIEAOBAHUS CTPYKTYPBI KPUCTAJUIMYECKUX O0BHEKTOB;
® [I03HAKOMHUTHLCS C COBPEMEHHBIMU IIPOOJIEMaMu aCTPOHOMUU, HOBEHIITMMH OTKPBITUSIMU
U IOCTHKCHUSMH B 00JIaCTH KPUCTAITIO(PHU3UKH 32 TOCIICTHUE TOIBI.

B kxomniexkce Hay4YHbIX JUCLUMIIJIMH, CBSI3aHHBIX C M3YYEHUEM CTPOEHMS BEILECTBA,
KpUCTaUIO(pU3UKa 3aHUMAaeT KIYeBOE MECTO, HpEeACTaBisAs coO00i (yHIAMEHT JUIsl TakuX
IMCUUIUIMH, KaK (PU3KMKa TBEPIOTO Tena, (U3MKa MAarHUTHBIX SBJICHUH W MHOTHX Apyrux. Kpome
TOT0, UMEHHO KpHUCTaJUIOpU3UKa Hambojee SIPKO MPOSABIAIOTCS XapaKTEpHbIE IJIi MUKpPOMHpaA
3aKOHOMEPHOCTH, YTO IIPUBEJIO B MEpBOM MOJ0BHHE XX BeKa K KOPEHHOMY U3MEHEHHIO OCHOBHBIX
Ipe/icTaBleHul B QU3HKE.

N3yuenne  (yHIaMEHTAIBHBIX  3aKOHOB  KpHUCTaUlOrpaduM,  KPUCTAUIOXUMHHM U
KpUCTAJUIOU3UKH - KaK (DOPMHUPOBAHHE OCHOBAHWE MOHUMAHMSI €CTECTBEHHOHAYyYHOW KapTHUHBI
Mupa - 0a3bl AadbHEHMIEro Hay4yHOro MHUpPONOHMMaHMs. M3ydeHus 3Toro kKypca ompeaesnstoTcs
TpeOOBaHUSIMU, TPEIbSIBISIEMbIMU BBITYCKHUKAM KBaJU(UKAIIMOHHBIMHM XapakTepucTUKamu. B
kypce  "Kpucramnodusuka"  uznaraiorcs — (yHIAMEHTalbHbIE  CBOMCTBA  KPHUCTAJUIOB,
3aKOHOMEPHOCTH (U3NYECKUX SBJICHUH, CBSI3aHHBIX C CUMMETpUEH KPUCTAIJIOB U MX aTOMHOM
CTPYKTYpOH. DTOT Kypc SIBIII€TCS OCHOBOIOJAraroIliiuM pas3ieiaoM (U3MKH TBEpAOro Tena, Ha
KOTOpOM OazupyeTrcss wu3ydeHue KypcoB "®duszmka MOJYNPOBOAHUKOB H JAUDIIEKTPUKOB',
"@U3NYeCKUE OCHOBBI TEXHOJIOTMM IOJYNPOBOJHUKOBBIX MaTepuanoB", «DHU3NYECKUE OCHOBBI
MUKPO3JIEKTPOHUKH» U JIP., & TAKXKe TUCHUIUIMHBI crienrain3anuii «Pu3nka TBEpAoro Tenay.

1. MecTo nucuuniaunsl (Mmoay.as) B crpykrype OIIOIT BO

[TpropuTeTOM COBPEMEHHOTO 00pa30BaHUs SBISIETCS CO3aHNE HAYYHO-00Pa30BaTEIbHBIX
nentpoB (HOLI), T.e. uHTerpamust Hayku U oopazoBanus. Takoil moaxon odecrneynBaeT OyayIemMy
CTEIHAHNCTY JIOTIOTHUTENIFHBIC 3HAHHUS M UCCIIEIOBATEIHCKIUE HABBIKH, HEOOXOMMBIE 1T pabOThI
M0 MEXJIUCIUTUTMHAPHBIM HAMPABJICHHIM TOCIIE MOIy4YeHUs 6a30Boro oOpasoBanus. Opranuzanus
y4eOHOTO Tpolecca mpu u3ydeHnHn Kypca «OCHOBBI KPUCTAIUIOPHU3UKH» COOTHOCHTCS C LEISIMU
0o0pa3oBaHUsI Ha COBPEMEHHOM »JTame, a M3Y4YeHHE HEKOTOPBIX pa3leioB TECHO CBS3aHO C
TEMaTUKOW Hay4YHBIX HCCIEOBaHUN 0a30BBIX MHCTUTYTOB Kadenpel — MucTtuTyra reoxumun CO
PAH u Hucruryra nazeproir ¢usuku CO PAH. Mertonuka npenogaBaHMs HalpaBlieHa Ha
cucmeMmuslli. NOOX00 K 00Oyuenuio W uummezpayuio AUCUUIIIMH €CTECTBEHHOHAyYHOTO IIMKIA,
HAXOJUTCS B OJIOKE NUCIHUILINH CTICTIHAIA3AIIH.



I[HSI OCBOCHHUA NUCLHHUIIIINHBI HCOGXOZLI/IMO 3HaTh.

1) oOmyto 1 TeopeTUUECKyIo (PU3UKY;

2) TEH30pHBII U BEKTOPHBIN aHAIN3;

3) du3HUKYy KOHACHCUPOBAHHOT'O COCTOSTHUSI;
4) MaTeMaTUYECKUN aHaJIU3;

5) nuHelHY0 anreopy.

I11. TpeGoBaHus K pe3yabTaTamM 0CBOCHHMS IMCIUIIIHHBI

Kypc «OcHOBBI KpucCTaIIO()U3UKNY», COTIACHO MOJIOKEHUSIM (eiepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAApPTa BBICHIETO NPO(PECCHOHATHHOTO O00pa30BaHUS MPH MOATOTOBKE
OakanaBpa mo HampasieHuto 03.03.02 ®dwusuka, MO3BOSIET CTYAEHTY HPHOOPECTH CIEAYIONINE

KOMIICTCHIIN

- CnocoOeH MpOBOIUTH HAYYHBIE MCCIIENOBAHUS (PU3NYECKUX CBOMCTB OOBEKTOB, CUCTEM U
HpOILIECCOB, 00pabaThIBATh U MPEICTABIATH KCIIEpUMEHTabHbBIC AanHble (OITK-2)
IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yYeHHs MO JHCHUIIHHE (MOIYJ/II0), COOTHECEHHBIX ¢

HHIANKATOPaAMHU JOCTUKCHUA KOMIIeTeHIIuii

Komnerenuus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHI Uil
Oo6menpodeccrHoHaIbHbIE OIIK-3 3HaeT:
HAaBBIKH cnocobeH ucnonb3oBaThb
6a30Bble TEOpETUYECKME OCHOBHBIC  TIOHSATHUS, 3aKOHOMEPHOCTHU
3HaHus CbYHﬂaNleHTaﬂbe'X KpUcTauiorpaduu M KpUCTAIIO(PHU3UKH,
paspenos obuievt u OCHOBBI reOMETPUYECKOMN
TEOpeTUYecKoi Gpu3nkn ans
peLeHns MPOQECcCMOHaNbHBIX Kpuctaorpapuu,
3apay MUKpOKpUCTaIIorpadu, TEOpUHU
CHUMMETPHH, KPUCTAJUIOOIITUKH,
KPHUCTAJUIOXUMHUH, KpUCTAUIO(PU3UKH,

IeHEeTHYECKON KpucTauiorpaduu, pocty u
MOp(}OoIOruM KPUCTAJIOB, TOHUOMETPUH,

buznueckuit CMBICII pa3IMYHBIX
K03 (HULIUEHTOB, XapaKTEePU3YIOLIUX
CBOMCTBA KPUCTAJLIOB.
IIpencraBnenue pe3ynbTaToB TIK-1 YMeer:
TpodecCHOHATEHOH CriocobeH ncnonb3oeaTh periaTh KpHcrauorpaduueckue 3aj1auu,
CATCIIbHOCTHU
b CMeLMANM3NPOBAKHbIE 3HAHMS | 1y, cheprueckue,
B obnactu dmsnku ans
0CBOEHNS NPODUTBHBIX cTepeorpaduyieckue, THOMOHMYECKHE,
(DU3NYHECKNX ANCLNMINH rHOMoOcCTepeorpaduueckne MPOEKIINH
KPHUCTAJUIOB, IPaMOTHO OIMCBIBATH
BHEUIHIOIO (GOpMy U  BHYTpEHHeee

CTPOEHHUE KPUCTAIIIIOB, UCIIONb3Yys 3HAHUS
[0 TOYEYHOM M  IPOCTPAHCTBEHHOU
CUMMETPHUH, TOJIb30BATHCSI COBPEMEHHBIM
3HaHHEM (QU3NYECKUX 3aKOHOMEpPHOCTEN
JUISL 00BSICHEHUS CTPYKTYPHBIX
XapaKkTEepUCTHUK M (U3NYECKUX CBOMCTB
O00BEKTOB MPH PaA3IMYHBIX (PUINIECKUX
BO3JCHCTBUSX, Heo0X0IUMBbIe s




NPaBWIFHON HHTEPIPETAINH PE3yIbTaTOB
CaMOCTOSITEIIBHOU Hay4HOU
JeSATEIIEHOCTH u HOHUMAaHUS
CICUUANBHON JIMTEpaTyphbl, MPUMEHSTH
NOJYyYCHHbIE 3HAHWA NpPU  pEIICHUH
KpUCTaorpauyeckux 3aaad.

Baanpeer:

METOJIaMH OITUCAHUSI CHMMETPUH U
IPOCTHIX (HOPM KPUCTAIIIOB,;

3HAHMUSAMHU 110 HPUZNIECKUM
XapaKTEPUCTHKAM H CBOMCTBaM
KPHCTAJUIOB

HaBbIKAMH pabOTBI C  COBPEMEHHBIM
HKCIIEPUMEHTAIBHBIM U MaTEeMaTHYECKHM

o0ecrnieyeHUEM s UCCJIEJIOBAHUS
CTPYKTYPHBIX XapaKTepUCTUK
KPHUCTaJLIIOB.

IV. Conepxxanue U CTPYKTYpa AUCHUILIMHBI (MOYJIs1)

O0BeM IUCIUIUIMHEI COCTABIAET 3 3aUeTHBIX equHuIlbl, 108 yacos,

B TOM 4YHcCJie 54 yaca KOHTAaKTHOU PabOTHI.

3aHATUS TPOBOJATCS TOJBKO B OYHOH (opmMe oOyueHHs ¢ TNPUMEHEHHEM JAUCTaHIIMOHHOTO
KOHTpPOJISI CaMOCTOSITeNIbHOM paboThl cryaeHTtoB uepe3 DMOC daxynprera. DIEKTPOHHOM U
JUCTAaHIIMOHHON (opM 00yueHHs He IpeayCMaTpUBAETCs.

Ha mpakTideckyro moaAroToBKy 0TBOANUTCS 48 ayTMTOPHBIX 4acoB (BO BPEMS IIPOBEICHHS
HPaKTUYECKHUX 3aHSITHIA).

dopma MPOMEKYTOUHOW ATTECTAMN: IK3AMEH.

4.1. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TEMAaM, ¢ YKa3aHHEM BH/I0B y4eOHBIX
3aHATHI ¥ OTBEICHHOI0 HA HUX KOJHMYeCTBA AKA/IeMHUYeCKUX YaCOB




Pa3zgen pucuuniuabl/TeMa

Buasbl yueOHoii padorsl,
BKJIIOYasl CAMOCTOSITEIbHYIO PadoTy
00y4aroumuxcsi, NPaAKTHYECKYI0

w
= E MOJATOTOBKY M TPYA0€MKOCTh
< = (B yacax)
- g E § KonTakTHas pa6oTa
% S = npenoaaBareJisi ¢ %
S ° s S o0yYyarumumMucs =
3 § =" 2| Jlexnun Cemunapckue | Ko | 5 o
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= e/ pT | S
= JadopaTopHsbl | an =
€ 3aHATHS wn | O
1 2 4 5 6 7 8 9
1 Pazoen I. OcHOBHBIE TOHATHUSA 3 5 9 1
KPUCTATO(DHU3HUKH.
2 Paszoen 2. Makpo-MHUKpPOCHMMETPUS 6 4 4 9
KPHUCTAJIIOB.
3 Pazoen 3. Cummetpusi KpUCTALTUIECKUX 8 4 4 4
MHOTOIPaHHHKOB.
4 Pazoen 4. MarpudHoe npeacTaBiIeHHE 6 4 4 5
CUMMETPHUYECKHX OIepaluit
) Paszoen 5. Cummerpus CTpyKTYpBL. 8
dusnyecKkue cBONCTBA U CHMMETPHS 6 6 2
KPUCTAIUIOB. AHU30TPOITHUS KPUCTAIIIOB. .
6 Pa3zoen 6. ®uznueckue cBOMCTBA 6 4 4 5
WJICATTHHBIX KPUCTAIIIOB U CHMMETPHSL.
7 Pazoen 7. ®dusndeckue cBOMCTBA 8
KPUCTAIIJIOB, ONUCHIBAEMbIE TEH30pPOM 6 6 2
TIEPBOTO paHra.
8 Pazoen 8. Dusnueckue cBoiicTBa 6
KPUCTAILJIOB, ONMCHIBAEMbIE TEH30pPOM 6 6
BTOpPOTO paHTa.
9 Pazoen 9. OcHOBHBIE METOIBI 8
UCCIIEJOBAHUSI CTPYKTYPHI KPUCTAILIOB. 6 6 2
10 Paszoen 10. OcHOBHBIE HECOBEPIIEHCTBA 7 5 6 1
KPHUCTaJIIOB
IK3aMeH 36
KCP 6
Hrtoro yacos 108 48 48 18




4.1. IlnaH BHeayJAUTOPHOH cAMOCTOATEIbHON PadoThl 00y4YAIOIIUXCS 1O JUCHUIIINHE

CamocTosaTenbHas pabota 00ydJaronuxcs YyebHO-
METOUYECK
oe
Tpyno
Ceme| Ha3Banue pasnena, Bupg eMKOC OrneHouHoe obecrieueHu
CTp TEMBI camocTosITesbHO | CPOKH BBITTOJIHEHUS ™ CPEIICTBO e
1 paboThI CaMOCTOSATE
(dac.) .
JBHOU
paboThl
Pasnensr 2,3,4,6,7,8 Pemenue [1,2,4,5]
3amauu u
7 nomamHuX | B reuenue cemectpa| 12
yIPasKHEHHUSI
3a1a4
Pasznensr 1, 5,10 ITonroroBska k 1,2,4,5
7 A A B Teuenue cemectpa| 4 Omnpoc [ ]
OTpoCy
Paznen 9 Pacuer Otuer 1o 5
7 a B koH1Ie cemectpa 2 [5]
PEHTTeHOTpaMM pabote
IMoaroroBka K PaboTa ¢ [1-5]
7 |PK3aMeny yueOHOU K koHIty cemectpa
JUTEPATYPOU JK3.
OO6muii 00beM caMOCTOATENbHON paboThl O JUCHMILIMHE (Yac) 18

4.3. Conep:xanue yueOHOro MaTepuaJia

Coneprkanue pa3aeiaoB U TEM TUCIUTIIIUHBI

bnok 1. Onements! kpucramiorpapuu
Paznen 1. OcHOBHBIE TOHATHSA KPUCTATIIO(YU3UKH
1.1. Kpucramiorpadus u kpuctauiopusnka, X MECTO B CHCTEME HayK, U3y4alol[UX TBEpbIe Tea.
1.2. Kpucramisl U KBa3UKpUCTAIUIBI U aMOP(HBIE Tena.

Paznen 2. MAKPO - MUKPOCUMMETPUSA KPUCTAJIJIOB
2.1. Cummerpusi, IEPUOINYHOCTD U 3aKOHOMEPHOCTh CTPYKTYPHI - OCHOBHBIE XapaKTEPUCTHKH
KPHUCTAJNINYECKOTO COCTOSIHUSI BEIIECTBA.

2.2. DNeMeHThl CHMMETPUHN KPUCTAIUTHYECKUX MHOTOTPAaHHHUKOB.
Paznen 3. CUMMETPUA KPUCTAJUIMYECKNX MHOI'OTPAHHUKOB
3.1. DneMeHTHI U onepaly CHMMETPHH.

3.2. B3aumoaeicTBue 3J1eMEHTOB CHUMMETPUH
Paznea 4. MATPUYUHOE ITIPEJICTABJIEHUE CUMMETPUYECKHX OHEPAL[I/IIZ




4.1. [IpeobpazoBanue oceit KpUCTALIOPU3UIESCKON CHCTEMBI KOOPIUHAT, KOMITOHEHT
BEKTOPA U KOOPJMHAT TOUKH.
4.2. Kpucramnorpadudeckue KaTeropui, CAHTOHUU ¥ CHCTEMBI OCeil KOOpIUHAT.
4.3. Toueunsle rpymnIbl CHMMETpUU KpucTaiioB. [Ipeaensublie rpymnmbl cumMmMerpun Kropu.
bnok 2. Cummerpus u pusndeckue CBOWCTBA KPUCTAILIIOB.
Pasnen 5. CAMMETPUS CTPYKTYPbL. ®U3NYECKUE CBOMCTBA 1 CUMMETPUS
KPUCTAJIJIOB
5.1. CTpyKTypa KpUCTaJIOB U MPOCTpaHCTBEHHAs pelerka. Pemerku bpass.
5.2. DeMEeHTbl CHMMETPHUM KPUCTATUIMYECKUX CTPYKTYP.
5.3. [IpocTpaHCTBEHHBIE TPYIIIIBI CHMMETPHH.
5.4. OGparnas pemierka. OCHOBHbBIE CBOMCTBA OOPATHOI peLIETKH.
5.5. OcHoBHbIE (HOPMYIIBI CTPYKTYPHOH KpUCTAILIOrpaduu.

Paznen 6. DUSMUYECKUE CBOVICTBA UJIEAJIBHBIX KPUCTAJIJIOB 1 CUMMETPHS
6.1. OcHoBHOI 3aK0H KpucTaimodusuku (mpunnun Heitmana).

6.2. [Ipunnun cynepno3unuu cummetpuu (mpunnun Kropu).

6.3. Tunel cBs3eil B KpUcTasliax.

Paznea 7. ®M3UYECKUE CBOMCTBA KPUCTAJIJIOB, OITMCHLIBAEMBIE TEH30POM
I[TEPBOI'O PAHT'A

7.1. Ilpssmoit nmupoanekTpudeckuit 3¢ ekt B kpuctamuiax. OrpaHudeHus], HajaraeMble CUMMETpUen
KpUCTaJia.

7.2. Yxa3aresbHasi HOBEPXHOCTb TUPOUIEKTpUIECKOro 3¢ dekra.

7.3. OOpaTHBII MHPOINEKTPUIECCKUN IPPEKT.

7.4. ITpuMeHeHHe MPsIMOTO U 00paTHOTo NMUPOIPPEKTOB.

Pazgen 8. OU3MYECKUE CBOMCTBA KPHUCTAJIIOB, OITMCHIBAEMBIE TEH30POM
BTOPOI'O PAHT'A

8.1. CummeTpus NOJISIPHBIX TEH30POB BTOPOTO PaHra.

8.2. XapaKkTepuCcTHUECKasl [IOBEPXHOCTh BTOPOTO NOPsAKa sl TEH30pa BTOPOT'O paHra, ee
reoMeTpru4ecKue 00pa3bl U CUMMETPHSL.

8.3. I'pynmsl cuMMeTpHUH MOJSPHBIX TEH30POB BTOPOTO paHra.

8.4. TeH30pbl AMDIEKTPUUECKON MPOHUIIAEMOCTH ¥ HEMPOHUIIAEMOCTH KPUCTAJLIOB.

8.5. Onucanue pacpoCTpaHEHUs CBETa B @aHU30TPOITHBIX KPUCTAIIIAX C TOMOIIBIO ONTUYECKUX
WHAUKaTpHC.

8.6. TeH30pbl MEXaHNUECKUX HAIPSHKEHUH U leopMaliii Kak MpUMephl TIOJIEBBIX CHMMETPUYHBIX
TEH30pOB BTOPOI'O PaHra.

Bbnok 3. MeTozps! Hccae10BaHUs CTPYKTYPbI KPUCTAILIOB.

Pa3nean 9. OCHOBHBIE METO/bI UCCIIEAOBAHUA CTPYKTYPEI KPUCTAJIJIOB
9.1 lucdpakuusi peHTreHOBCKUX (JIEKTPOHHBIX) JTyuel B KpUcTasiax.

9.2. O6uree unTepdepeHInOHHOE YpaBHeHUE Jlays, ero MHTepIpeTanus ¢ HOMOIIbIO chepbl
OBanpaa.

9.3. CBs3p o0m1ero nurepdepeHnmonHoro ypasuenus Jlay» ¢ ypasuenuem Bynbda - bpoarra.
9.4. luteHcuBHOCTD AU(PAKIIMOHHBIX MakcUMyMOB. [IpaBuia nmoracanuii (Henoracanuii).
9.5. OcHOBHBIE METOIBI PEHTTEHOCTPYKTYPHOT'O aHAIM3A.



9.6. [Ilpyrue MeTo/bl UCCIEIOBAHMS CTPYKTYPbI KPUCTAIIOB. DIEKTPOHOTpadusi. IeKTpOHHAs

MUKPOCKOIIHSI.

Pa3nea 10. OCHOBHBIE HECOBEPHIEHCTBA KPUCTAJIJIOB.

10.1. dedexTbl KpucTamumMyeckoi CTpyKTypbl. OCHOBHBIE THUIIBI HECOBEPIIICHCTB.

10.2. MeToapl HaOJIIOIEHUI.

10.3. KBasukpucramisl. JKuikue KpucTauibl.

4.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKNX 3aHATHI U J1a00PaTOPHBIX padoT

TpynoemMkocTb
(dac.) dopmu
Ne Haumenosanue cemunapos, | Becero | M3 Hux OLCHOYHEC eMBLC
0 /;1 Ne paznena MPAKTUYECKUX U 9acoB | MPaKTH CH - i}(;MHCT
J1a00paTOPHBIX padOT qyeckast p
SHITNH
OJIrOT
OBKa
1 2 3 4 5 6 7
1. OcHoBHble nioHsaTus | Kpucramiorpadus u OIICHKA
KpUCTAIUIOMU3HKA, UX MECTO JOMaITHUI
KpUCTAIIO(PU3UKH 3 2
B CHCTEME HayK, U3Y4alolInuX KOHCIICKT
TBEpAbIE Tela.
2. MAKPO - Pentenne 3agad mo reMam ormpoc,
MUKPOCUMMETP «21€eMEHThl CHMMETPUHU KOHTPOJBHOC
KPUCTAJUTHYECKHUX 6 4 3aniaHne
N1 KPUCTAJIJIOB
MHOTOTPaHHHKOB)
3. CUMMETPUA Pemenue 3a1a4 mo TeMam or1poc,
KPUCTAJUIMYEC | «B3aumoseiicteue KOHTPOJILHOC
3JIEMEHTOB CHMMETPHUL» 3a/laHue OIIK-
KNX 6 4 2.1
MHOI'OT'PAHHUK
OB
4, MATPUYHOE Pemenue 3amau no reme OIIpoc,
ITPEICTABJIEHU [IpeobpazoBanue oceit KOHTPOJIbHOE
KpUCTAIITOPU3NYECKOM 3a/laHue
E CHUCTEMBI KOOPAUHAT, 6 4
CUMMETPIYECK | KOMIOHCHT BEKTOpa 1
KOOpPJUHAT TOUKH
X OINEPALIMN
5. CUMMETPUA [Toctpoenue 8 6 OLICHKA
cTepeorpapuuecKux JOMalTHUI




CTPYKTVYPLL npoekiui. Toueunnie KOHCIIEKT
PUBMUECKIE TPYIIbl CHMMETPUU
3 KpPHUCTAJLJIOB
CBOUCTBA U
CUMMETPUA
KPUCTAJIJIOB
6 OUSNYECKHNE Pemenue 3amau no reme ompoc,
o «[IpuHUUN cyneprno3uuu KOHTPOJIbHOE
CBOUCTBA CUMMeETpUHU (IIPUHLIUIT 3a7aHue
NAEAJIBHBIX Kropu)». [Ipenenvubie
rpynnsl cumMmerpun Kropu.
KPUCTAJIIOB 1 OCHOBHOW 3aKOH
CUMMETPHUA KpUCTAIO(PU3UKY (ITPUHLIUIT
Hetimana).

7 | DUBUYECKHE Pemenue 3anau no reme ompoc,
CBOUCTBA «Ipsamoit KOHTPOJILHOE
KPUCTAJUIOB, MUPOdJIEKTpUUYECKUH 3 ekt 3aJlaHue
OIIMCBIBAEMBIE | B kpuctammax.

TEH30POM YkazarenbHbIE TOBEPXHOCTH.

I[IEPBOI'O PAHT'A

8 OU3NYECKUE | Pemenue 3amau mo Teme ompoc,
CBOICTBA «CHMMETpHS TOJSPHBIX KOHTPOJIBLHOC
3a/1aHne
KPUCTAJUIOB TEH30pOB BTOPOTO pPaHTa

OIINCBIBAEMBIE
TEH30POM

BTOPOI'O PAHT'A

9 OCHOBHBIE N3mepenue u pacyet Ortuet
METO/IbI pentrerHorpamm. [locrpoenue
VCCIIEIOBAHMSI MIPOEKINI AIEKTPOHHON

MJIOTHOCTU KPUCTAJJIOB
CTPYKTYPhI
KPUCTAJUIOB

10 OCHOBHBIE OCHOBHBEIE THUIIbLI OIICHKAa

HECOBEPLIEHCT | HECOBEPIICHCTS, JlOMATHIH
Metoap! HaOIIOICHHIA KoHeHexT
BA KPUCTAJIJIOB '

N3ydeHne pa3nnyHbIX TUIIOB
1e(eKToB ¢ IOMOUIBIO
3JIEKTPOHHON MUKPOCKOIIHH
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4.3.2. Ilepedyenb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE M3y4YeHHe CTyleHTaAaMH B
paMkax camoctosTeabHoil padorsl (CPC)

Ne Tema Bun 3aganue Pexomennyemas | KonmuectBo
Heql. CaMOCTOSITENILHO JauTepaTypa 4acoB
i paboTHI
1. | OcHoBHBIE Pabora c Jomamnauit
TTOHSITHS JTUTEPATypOi KOHCIIEKT [1,2,4.5] 1
KpUCTALIIO(PHU3UK
2. . MAKPO - PaGora c Pemenue 3amau
MUKPOCHMME | “HTepaTypoii 0 TAHHOW TeMeE.
TPUA [1,2,4,5] 2
KPUCTAJUIOB
3. CUMMETPUS | Pabora c Pewmenue 3amau
KPUCTAJUTIYE | “treparyport 0 JTAHHOW TeMe
CKHX [1,2,4,5] 4
MHOI'OT'PAHH
HNKOB
4. MATPHUYHOE | Pa6ora c Pemenue 3anau
[TPEJICTABJIEH JTUTEepaTypoit M0 TAHHOU TeMe
HE
CUMMETPUYE [1.2.4.5] 2
CKUX
OITEPALIMIA
5. CUMMETPHUA | Pabotac Jlomaraui
CTPYKTYPLL | MTeparypoit KOHCITICKT
OU3NYECKUE
CBOMCTBA U [124.5] 2
CUMMETPUA
KPUCTAJIJIOB
6 OUBUYECKHE | Pabora c Pemrenue 3amau
CBOVCTBA JTUTEPATypOi 0 TAHHOU TeMe [1.2.45] )
NAEAJIBHBIX




KPUCTAJJIOB
U CUMMETPUA

7 | ®UBNYECKHUE | Paborac Pemenue 3anau
CBOICTBA JIMTEepaTypoit 10 JJAHHOU TeMe
KPUCTAJUIOB,
OININCBIBAEM
bIE TEH30POM [1,.2,4,5]
ITEPBOT'O
PAHT A

8 OU3SNYECKUE | Pabora c Pewmenue 3amau
CBOICTBA JTUTEPATypPOH 0 JTAHHOW TeMe
KPUCTAJUIOB,
OIMNCBIBAEM [1,2,4,5] 2
bIE TEH30POM
BTOPOI'O
PAHT'A

9 | OCHOBHBIE PaGora ¢ [ToaroroBka
METO/IbI JUTEpaTypoi oTdYeTa o TeMe
NCCJIEJOBAH

ns g [3] 2
CTPYKTYPhI
KPUCTAJIJIOB

10 OCHOBHBIE | Pa6ora c 1 1 marsamii

HECOBEPILIEH | Tepatypon KOHCIIEKT
CTBA

KPUCTAJIJIOB

[1,2,4,5] 1

11. | Tekyume KOHCYJIbTALIMU

12. | [logroroBka K 3K3aMeHy Bes
peKomMeHayemas 36
JUTEepaTypa

4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB
K coBpeMeHHOMY CHEHUANUCTy OOIIECTBO MPEIBSBISAET JTOCTaTOYHO IIMPOKUNA HepedyeHb
TpeOOBaHUH, CpeAM KOTOPbIX HEMAJIOBAKHOE 3HAUYEHHE HMMEET HalIU4YMe Yy BBIITYCKHUKOB

ONMpECaACIICHHBIX CIIOCOOHOCTEH U YMCHHA CaMOCTOATCIIBHO ,I[O6BIB3TB 3HaHUA U3 PA3IUIHBIX
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UCTOYHUKOB, CHCTEMAaTU3UpOBATh IOJYYEHHYI0 HMH()OPMALMIO, JaBaTh OLEHKY KOHKPETHOM
¢unancoBoii curyaunu. GopMUPOBAHHE TAKOTO YMEHHUS IMPOHMCXOIHWT B TEUCHHE BCEro MepHoja
0o0ydeHHsl uepe3 ydyacTHE CTYJEHTOB B IPAKTUYECKHUX 3aHSTHUSAX, BBINOJIHEHHE KOHTPOJBHBIX
3aJJaHU{, HAlMCaHME KYypPCOBBIX M BBIIYCKHBIX KBaIM(UKALMOHHBIX paboT. Ilpu »3TOM
caMoCTOsITeNIbHas paboTa CTYJAEHTOB UIPAeT PEIIAIOLIYI0 POJIb B X0JI€ BCETr0 y4eOHOro Mpolecca.

Teopernueckne 3HaHUA, NOJYyYEHHBIE CTYJEHTAaMM Ha IPAKTUYECKUX 3aHATUAX M IpU
CaMOCTOSITEIbBHOM HM3Y4YEHMM Kypca II0 JMTEPAaTypHbIM HMCTOYHMKAM, 3aKpPEIUISIOTCS IpU
BBINOJIHEHUH TPAKTUYECKUX 3a/1aHU.

IIpu BeINONIHEHUM MPAKTUYECKUX 33aJaHUN oOparaercss 0cob0e BHUMaHUE Ha BBIPAOOTKY y
CTYJCHTOB YMEHHUS I'PAaMOTHO BBIIOJHATH U OPOPMIATH JOKYMEHTALMIO, YMEHUS HaXOAWUTh U
IIOJIB30BaTbCAd HAYYHO-TEXHUYECKOM CIPAaBOYHOM JuTeparypou. Kaxnaplii CTyIEeHT OJDKEH
HOJArOTOBUTHCS K 3alIUTE CBOETO OTYETA, pa300paBILIUCh C TEOPUEH HCCIIeyeMOro SIBJICHHUS.

Texymas paGora Haj ydyeOHBIMHM MaTepHajaMM BKIIOYaeT B ce0s cHCTeMaTH3alluio
TEOPETUYECKOTO MaTepHaja KaKIOW MpPaKTUYeCKOH paboThl, 3aIOJHEHHS MPOIYIICHHBIX MECT,
YTOYHEHMSI CXEM U BBIIEJCHUS TJIaBHBIX MBICJIEH OCHOBHOTO cojepxkaHus padboTel. s 3Toro
UCTIOJB3YIOTCSl MMEIOIMecs] y4eOHO-METOAUYECKne MaTepualibl M Jpyras peKOMEHJOBaHHas
JauTeparypa.

CamocTosTenbHas paboTa peaan3yercs:

1) HenocpeacTBEeHHO B MPOLIECCE AYAUTOPHBIX 3aHATHIA - MPAKTHYSCKUX U CEMUHAPCKHUX
3aHATUSAX, TIPU BBIOJIHEHUH JTAOOPaTOPHBIX paldoT.

2) B koHTaKTe ¢ mperno/aBaTeneM BHE PAMOK PacliUCaHus - Ha KOHCYIIBTAIHSX [0 YIeOHBIM
BOIIPOCaM, B X0JI€ TBOPUECKUX KOHTAKTOB, NPH JIMKBUAALINHU 33]I0JKEHHOCTEH, TpU
BBIMIOJTHEHUH UHIMBUAYAIbHBIX 3a/1aHUHN U T.11.

3) B OubGnmoreke, 1oma, B OOIICKUTHH, HAa KaeIpe IPH BHIMOTHEHUH CTYACHTOM YU4eOHBIX
3az1ad.

['paHuIBl MEXIY pa3HBIMU BUJAMHU CaMOCTOSITENIbHBIX pabOT OCTaTOUYHO PAa3MBbIThI, & CAMH
BHUJIbI pabOTHI TepecekaroTcs. TakuM o0pa3oM, CaMOCTOSTEIBHON padoTa CTYIEHTOB MOXKET
OCYIIIECTBIIATHCS KaK B ayAUTOPHUH, TaK U BHE €€.

3akperuieHue BCEro M3y4yeHHOIo MaTepHualla OCYIIECTBIIIETCS Ha KOHTPOJBbHOH paborte.
Takxke MoOKeT OBITh MNPOBENEH ONpoc IO BceM TeMmaM Kypca. llpemonaBarens momoraer
pazo0parhes ¢ MPOOIEMHBIMU BOIIPOCAMH U 3a/1a4aMu (IT0 Mepe UX MOCTYIICHHUS) B XOJ€ TEKYIINX
KOHCYJIbTALIUM.

IlepeyeHb KOHTPOJILHBIX BOIIPOCOB VISl CAMOCTOSITEIbHOM Pa0dO0ThI CTY€HTOB.



1 DnemMeHThl CHMMETPUH KPUCTAITNYECKUX MHOTOTPAHHUKOB. TOYEYHBIE TPyl CHMMETPHH.
IIpenensusie rpynnsl Kropu.

2. CuMBOJIBI Y3JI0B (TOYEK), pSIOB (HApaBiIeHUI ) U rpaHel (II0CKOCTeH) B
KpUCTAITTNYECKOM MHOrorpanuuke. MHaexkcsl Musuiepa Ji1sl III0OCKOCTH.

3. CtpykTypa KpUCTAJUIOB M KpUCTAJNTNUecKas pemierka. Tumel siueek bpasa.

4. DneMeHTbl CHMMETPHH KPUCTAIUIMYECKUX CTPYKTYp. IIpocTpancTBeHHBIE TPYIIIBI
CUMMETPHH.

5. OOparnas pemieTka, € 3HaYCHHE I KpUCTAUIOTpaduu U (PU3UKH TBEPIOTO Tea.

6. dusnyeckue CBOMCTBA UICATBHBIX KPUCTAIIOB M UX cumMmerpus. [Ipuanun Helimana.

7. ®usnveckue CBOMCTBA KPUCTAIUIOB U UX cuMMeTpus. [IpuHIun cyneprno3suiuyu CuMMETpUun
(npunnmn Kropn).

8. Tlpsimoii m 0OpaTHBII MUPOdTIEKTpUIECKHE YIPPEKTH B KPUCTAIIIAX.

9. Twumsl cBsA3CH B KpHUCTAIUIAX.

10. MexaHuveckue CBOMCTBA KPUCTAJLIOB.

11. Ontuueckue CBOMCTBA KPUCTAILIIOB

12. DnexTpuyecKre U AUAIEKTPHYECKIE CBOMCTBA KPUCTAILIOB.

13. Indpakunonubie 3¢ GeKTsl B KpUCTAIIAX.

14. OcHOBHBIE METO/IBI CTPYKTYPHOTO aHATH3a.

15. DnemMeHThl MaKpO- U MUKPOCUMMETPUU KPUCTAJLIOB.

16. TerioBble CBOMCTBA KPHCTAIIOB.

4.5. llpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpoeKTOB) (IPH HAJTUYHUH)

KypcoBblie paboTbl yueOHBIM IJIAHOM HE MPETyCMOTPEHBI.

V. Yueb6HO-MeTOAMYECKOE H HH(POPMALIMOHHOE o0ecneyeHne TUCIHIJIMHBI (MOYJIsf)
@) OCHOBHAs TuMepamypa:

1. I'1.Enudanos. ®uzuka tBEpAOTO Tena: YuedHoe nocodue. CI16.,2010.-288c.(113k3.)
2. M.I1.I11ackonbckas. Kpucramnorpadus. M. U3narenscTBo Bricmias mkona, 2006, 390 c. (103k3.)
3. IlpakTuueckasi peHTreHoBcKast qudpaTtoMeTpust: YuebHnoe nocodue/ B.A.JIuomo,
I''A.Ky3nenosa, B.M.Kannxman, B.B.Boitna. - Upkyrck. U3a-Bo MpkyTckuit roc.yH-
1a,2010,159¢. (203K3.)

4. N.®.I'un30ypr. Beenenue B pusuky TBEpAoro tena: YuedHoe nocodbue. CI16.,2007.-544c¢.

(119k3.) ? ﬁr Ar7 ¢
5. H.B. IlepemonoBa,M.M. Taruesa.3ajaqyHuK 1o KpI/ICT%%C. gqe '.1&/:)1106%1/1&6.‘4/1&"
['maBHas penakmus ¢puz-mat auteparypsl, 1982.-287 c. (29k3.)

0) dononnumenvHas aumepamypa.:

1.E.B.UynpynoB u ap. OcHoBsl kpuctaimorpaduu. M. M3narensctBo @U3NKO-MaTeMaTHIECKOM
nuteparypsl. 2004,498c¢. (173k3.)

2. Jlmono B.A. Kanuxman B.M. MaremaTiu4yeckue OCHOBBI ONTHYECKOW ¥ PEHTTCHOBCKOM
roHuomeTpuu.. Yuebnoe nocooue.Mpkyrck. 1999 r.(203k3.)
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3. CoBpemennas kpucrtamiorpadus. [lox penaknueit b.K.Baitnmreitna. T.1 - Hayka, M.,
1980.
4. 6a3bl JaHHBIX, UH(POPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBBIEC CUCTEMBI: MIHTEpHET-pecypchl B

cB0OOIHOM jgocTyIe U Ha caiite UI'Y WwWWw.isu.ru u ¢pusnyeckoro daxyasrera UT'Y.
5. 6a3sl TaHHBIX, UHHOPMAIITMOHHO-CIIPABOYHBIC U IIOMCKOBBIC CUCTEMBI: IHTEpHET-peCypChl B
cB0OOIHOM jJocTyIe U Ha caiite UI'Y WwWWw.isu.ru u ¢pusnyeckoro daxyaprera UT'Y.

V1. MaTepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUNIMHBI (MOLYJIs1):

6.1. YueOHo-12a00paToOpHOE 000pya0BaHMeE:

[TpakTHdeckue 3aHITHS 110 TaHHOW TUCIUIUIMHE IPOBOASTCS B YU€OHOU ayTUTOPUU TIO
pacrucaHuio.
Ha @QakynpTeTe uMeeTcs KOMIBIOTEPU3MPOBAHHAS — ayJUTOpHUsS, MpeAHAa3HAuYeHHas  JJIst

CaMOCTOSITENIbHOM paboThl, ¢ HEOTPAHUUYEHHBIM JOCTYNOM B MHTEpHET, cTaHAapTHBIE CPEICTBAMU
MIPOCMOTpa NPE3CHTAMI U JIPYTUX MATEPUAIIOB 11O KypCy.

JlabopaTopHblil MPAKTUKYM MO AUGPPAKITMOHHBIM METO/IaM.

B xauecTBe METOMUYECKOTO 00ECIIEYCHUS] UMEETCS s/l y4EOHBIX TOCOOMH, HAXOISIIIUXCS B
oubnmoteke pusznyueckoro paxynprera.

O6opynoBaHus ¥ TOCOOUS JIsl IPAKTUYECKOTO U3yUEHUS! KPUCTAJUIMUECKON CTPYKTYpPBI
UMeeTcs B TAbOpaTOPHH PEHTIEHOCTPYKTYPHOTO aHai3a PU3MIECKOro (haKylIbTeTa.

6.2. IlporpamMHoOe oGecnieyeHue:
CranpaptHble cepBUCHI ceTH VIHTepHET, cTaHAapTHBIE CPEJICTBAMU IPOCMOTpa MpE3eHTAUuN M
JPYTUX MaTepHalloB 1O Kypcy

6.3. Texunueckue u JICKTPOHHBIC CPEIACTBA:
Z[J'ISI MPOBCACHUA MPAKTUYCCKUX U JICKIITMOHHBIX 3aHATHH B KauyeCTBE ACMOHCTPAILIUOHHOT'O

000pY/IOBaHUS UCIIOJIB3YIOTCS MIPOEKTOP, SKPAaH W MENOBast J0CKA. VICHONB3YyIOTCS COBpEMEHHBIE
00pa3oBaTeNbHbIE TEXHOJOTHH: WH(OPMAIIMOHHBIE (JEKIMHM W mpe3eHTanuud B Power Point),
MPOEKTHbIE (MyJbTUMEAMA, BUIEO, JAOKYMEHTalbHble (uibMbl). Mcnonp3oBaHue riao0anbHON
KOMITBIOTEPHOM CETH MO3BOJsIET 00ECHeYUTh TOCTYNHOCTh VHTEpHET-pecypcoB M peaan3oBaTh
CaMOCTOSITENIbHYIO PabOTy CTYIEHTOB, B X0JI¢ KOTOPOW OHH MOTYT BBIYMTHIBATh HAYYHBIE CTATHH IO
TeMaM Kypca. Ha nekiusx MoryT Mcrosib30BaThCsl MylbTUMeANHHBIE cpencTBa: npoektop (CASIO
XJ-A241), nepenocHoii skpaH (Classic Solution, T195x195/1MW-LU/B), noyt6yk Lenovo B590.
Ha (akynpreTre wuMeercss KOMMBIOTEPU3UPOBAHHAs  ay[UTOPHs, TpeAHA3HAYCHHAs  JUIs
CaMOCTOSITENIbHON PabOThI, C HEOTPAaHUYEHHBIM JOCTYIIOM B MIHTEpHET.

Marepuanbl: Hay4Hbl€ CTaTbU U MOHOTpa(UH U3 PELIEH3UPYEMBIX KYPHAJIOB, PACCMAaTPUBAIOILINE

COBpPEMEHHBIE MMOXObI M HUCCIeI0BAaHUS B 001aCTH KPUCTAIO(PU3UKY.


http://www.isu.ru/
http://www.isu.ru/

VII. O6pa3oBaTesibHbIe TEXHOJIOTHH

B cootBerctBuu ¢ tpedoBanusimu @I'OC BO no peanusanyy KOMIETEHTHOCTHOTO IIOXO0a,
B y4eOHOM IMpOLIECCe UCHOJIb3YIOTCS AKTHBHBIE U MHTEPAKTUBHBbIE (POPMBI MPOBEACHUS 3aHATHUH.
WNutepakTuBHbIE (POpMBI pabOTHl Ha y4eOHBIX 3aHATHIX MPEAYCMATPUBAIOT AKTUBHYIO IMO3HUIIHIO
CTYACHTOB IpPU U3yYEHHM MaTepuana, HalpuMep, CaMOCTOSTENBHO MOATOTOBUTH JOMNOJIHEHUE K
TEMe M BBIHECTH €ro Ha OOCYXJEHHE, MPOBECTH AMCKYCCHIO, BKIIOUUTH AJIEMEHTHI COOCTBEHHBIX
HAY4HbBIX HCCIIEIOBAaHMM M cAenaTh KpPaTKylO IPE3CHTALUI0 CBOMUX BBICTYIUIEHMH Ha Hay4yHbBIX
KoH(pepeHIMAx. Bce 310 opmupyer crnocoOHOCTH NMPUMEHATh 3HAHUS, YMEHHS U JIMYHOCTHBIC
Ka4yecTBa JUIsl YCIEUIHOM AeATeIbHOCTH B 00JIaCTH UCCIIEI0BaHUN KOCMOca.

N3yuenue kypca «OCHOBbI KPUCTAJIOPU3MKI UJIET B IJIAHE HAKOMUTEIBHOW CHUCTEMBI,
T.€. COZEp)KaTelIbHAs 4acTh KaXKJIOro pasjiesia, KaK MPaBUJIO, 3aBEPIIAETCS TECTOBBIM KOHTPOJIEM
oueHkH 3HaHWHA. CTYZEHT B TEYCHHE KaXKIOTO CEMECTpa JOJDKEH BBITIOJIHHUTH OIpPEaesIEHHOS
KOJINYECTBO IMpaKTHUYECKUX 3afaHuil. KOHTposib caMoCTOSTENbHONW PabOThl OCYILECTBIIAETCS MPH
IIPOBEPKE IPEICTaBIECHHbIX cTyaeHTamMu 3adanui (CP) o Teme coOTBETCTBYIOLIETO pa3jiena.

Ha npakTtudeckux 3aHATHAX CTYACHTHI HCIONB3YIOT PE3YJbTaThl PEHTTeHOrpauIecKUX
HKCIEPUMEHTOB ISl YCTAHOBJIEHUS B3aUMOCBS3M KPUCTAUIOQU3NYECKHX OCOOEHHOCTEH U
KOMILIEKca (U3NYECKUX CBOWCTB HccleayeMbiX 00bekToB. Ilo marepuanam HaOmoAeHUN OHHU
nproOpETAIOT UCCIIEIOBATEIBCKUE HABBIKM, HEOOXOIMMBIE ISl PAOOTHI 10 MEKAUCIUTUIMHAPHBIM
HaIpaBJICHUSM TIOCIIE TIOTy4eHus1 6a30BOro 00pa3oBaHus U POPMUPYIOT KOMIIETEHIINIO TOTOBHOCTH
BBISIBUTh €CTECTBEHHOHAYYHYIO CYHIHOCTh HpOOJeM, KOMIETEHLUIO TOTOBHOCTH HCIIOJIb30BaTh
METO/bl TEOPETUYECKOH M SKCIEePUMEHTAIbHON (DU3MKH B NMPO(ECCHOHANBHON AEATENbHOCTU U
CIIOCOOHOCTH CAMOCTOATEIBHO padoTaTh.

[IporpamMma ocHOBaHa Ha WCIHOJB30BAHUM COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJOTHI:
uHpOpMaLMOHHBIX (Tpe3eHTaluu B Power Point), mpoeKTHBIX (MyJIbTUMENA, BUIEO), IUCTAHIIMOHHBIE,
HAYYHO-HCCIIEJOBATEIbCKON HAIIPABIEHHOCTH U T. T.

VIll. OueHouHble MaTepHAJbI A5 TeKYLIEro KOHTPOJISA M MPOMEKYTOYHOM aTTecTauuu
®onp onieHouHbIX cpencTB (POC) npencTaBieH B MPHIOKEHHH.
8.1.1. OueHouHkIe CpeACcTBa Il BXOJHOTO KOHTPOJIA
[TpoBOIUTCS OMPOC Ha MTEPBOM 3aHSITHH.

8.1.2. OueHouHBIE CpPEICTBA TEKYIIErO KOHTPOJIA
Conepkanne ydeOHOTO Marepuana pa3feieHo Ha auaaktudeckue eawHuinl (JE) —

IpeIMETHbIE TEMBI, OJJIeKAIUE 0053aTeIbHOMY M3YyYEHHUIO U YCBOEHHUIO B Ipoliecce 00y4eHHUs. .

KOHTpOJIB 3aIIaHI/II\/JI OCYHICCTBIIACTCA B BHJC PCIICHHA 3aJa4 W BBIIOJHCHHUA MNPAKTHUYCCKUX
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Sa,I[aHI/II\/'I 10 TEMaM Kypca. VuurteiBaeTcs IMPOMECIKYTOYHAA aTTCCTAllHA 110 UTOT'aM CaMOCTOSITeILHOM

paboThI, MPEelyCMOTPEHHON MTPOTrpamMMoil Kypca.

[TpumepHBbIe TECTOBBIC 3aJaHs IO OCHOBaM KPUCTAIUTO(DU3UKHU IPUBEICHBI B (DOHIAX

OIICHOYHBIX CPEJICTB (B MIPHIIOKEHUN ).

HDI/IMGDHBIC BApHUAHTHI 3a4a4 JJIA IIPAKTHYCCKUX 3aHITHIH

1) HaiiTi MaTpu4HOE MPEACTABICHHE ONEPALH CHMMETPHH, JAIOLICH TOT JKe Pe3ysIbTar, 4To
IIOBOPOT BOKPYT OCH 2, Ipoxosiiei Boyib X1 1 Bokpyr ocu 3 uayuieit Bnons X3.

2) Haiitu MmaTpu4HOE MPEACTABICHHUE ONEPALIUH CHMMETPHUH, JAIOIICH TOT K€ Pe3yJIbTaT, YTO
MOBOPOT BOKPYT OCH 3, MPOXOAsIIEeH BA0Ib X3 U BOKPYT ocH 2 uayuieit Baoap X1.

3) HaiiTi MaTpuYHOE MPEACTABICHUE ONEpAIlii CAMMETPHH, TAIOIICH TOT JK€ pe3yJIbTaT, 4To
MIOBOPOT BOKPYT OCH 2, MpoXoAsiier B1oab X1 1 BOKpyr ocu 2 uaymieil Bojab X2 U BOKpYr
ocH 4 uayuen Broib X3.

4) B kpucranie BO3MOKHbBI HECKOJIBKO OIlepalvii CHMMETPUH:
1. moBOpOT BOKPYT ocu 6, coOBMaAaroIe ¢ ocbio X3;
2. TOBOPOT BOKPYT OCH 2, COBIaAaroIIe ¢ ocbio X1;
3. oTpaxxeHHe B Hadaje KOOpIuHAT Kak B 1ieHTpe cummerpuu (C).
Ornpenenuts pe3yabTUPYIONIYIO ONEPAIUIO PU MOCIEI0BATEILHOM BBINOJHEHUH 1, 3aTEM
2, 3aTeM 3.

5) B xpucrasie BO3MOXKHbI HECKOJIBKO ONepanuii CHMMETPHH:
1. moBopoT BOKpyT ocu 6, coBnagawomuei ¢ oceo X3;
2. TIOBOPOT BOKPYT OCH 2, CoBMajarolei ¢ ocbio X1;

3. oTpakeHHe B Hayaje KOOpAMHAT Kak B rieHTpe cummerpuu (C).

OHpCI[CJ'II/ITB PE3YIBTHPYIOUIYIO OIICpalUIO IIPH MOCICA0BATCIIEHOM BBIIIOJIHECHUN 1,

3aTteM 3, 3aTeM 2.

8.1.3. OueHOUHbIE CpEACTBA I IPOMEXKYTOUHOHN aTTecTaluu

HpOMC)KYTO‘-IHaSI arrecrauus NpoBOJAUTCA B (bOpMC OK3aMC€Ha.

Marepuainsl 11 IPOBEAEHUS TEKYIIETO U IPOMEKYTOUYHOTO KOHTPOJIS 3HAHUM CTYJE€HTOB:

Kommerenimm,
No KOMIIOHEHTHI
Bun koHTpONIS KonTpoaupyemblie TeMbl (pa3aesbl)
n\i KOTOPBIX
KOHTPOJIUPYIOTCS
1 [IpoBepka nomamiHero | OCHOBHBIE MIOHSTHS OLTK2
' KOHCIIEKTa KPUCTAIUIO(PU3UKU
IIpoBepka peneHus OIIK2
2. . Makpo-MUKPOCUMMETPHS KPUCTAIUIOB
JOMAIIHEN 3a7a4u




[IpoBepka pemienust | Cummerpus KPUCTAJUTMYECKUX OIIK2

3.
JIOMaIlIHeH 3a71auu MHOT'OTPaHHUKOB
4 IIpoBepka pewieHust | Marpuunoe MPEICTaBICHUE OIIK2
JIOMaITHEeH 3a1a9u CUMMETPUYECKHUX OTepaluii
5 IIposepka gomamHero | CummeTpusi CTpyKTypbl. Dusnueckue OIIK2
' KOHCIIEKTa CBOMCTBA U CUMMETPHUS KPUCTAILIIOB
5 IIpoBepka pemieHus | @U3MYECKUE  CBOMCTBA  MJICAIBHBIX OIIK2
JIOMaIlIHeH 3a71a4u KPHUCTAJUIOB U CUMMETPHSI
TTpoBepKa peleH s du3nYecKkrue CBOWCTBA KPHUCTAJIOB, OIIK2
7 . OMHUCHIBAEMbIE  TEH30pPOM  II€PBOIO
JIOMaIITHEH 3a1a4u
paHra
®du3nyeckue CBOMCTBA KPHUCTAIJIOB, OIIK2
[TpoBepka pemieHus
8 . OMHUCBHIBAEMbIE  TEH30POM  BTOPOTO
JIOMAIIHEH 3a7a4u
panra
OCHOBHBIE METOJIbI  MCCJICIOBAHUS OIIK2
9 [TpoBepka oTtueTa
CTPYKTYpbI KPUCTAIIIOB
10 [TpoBepka gomarninero | OcHOBHBIE HECOBEPIUICHCTBA OIIK2
KOHCIIEKTa KpHUCTAJIJIOB
DK3aMeH, KOHTPOJIbHAs OIIK2
11 Bce Tembl
pabora

ITpuMepHLIA COUCOK BOIIPOCOB U VIIPAXXKHEHU K DK3aMEHY

1.

SO YAEN

10.
11.
12.

13.
14.
15.
16.

DNeMEeHThI MaKpO- U MUKPOCUMMETPUH KPUCTAILJIOB.

[TocTpoenue crepeorpaduyeckux MPOEKIUi ¢ UCTIOJIb30BAaHUEM CeTKH Byinbda.
[IpencraBienue CTpYKTypbl KPUCTAIOB B Hee nonudapuieckux ¢puryp no H.B. benosy.
MartpuuHsble IpeicTaBIeHUs] CHMMETPUYHBIX TPe0Opa30BaHu.

OCHOBHBIE TUIIBI KPUCTALIIMYECKUX CTPYKTYP.

DneMEHTbl CHMMETPUN KPUCTAUNINYECKMX MHOTOTPaHHUKOB. TOYEYHbIE TPYIIIBI CHMMETPHH.
IIpenenbuble rpynnsl Kropu.

CuMBOIIBI Y3710B (TOYEK), PS/I0B (HallpaBlIeHUi ) U TpaHei (Tu1ockocTeil) B
KPUCTAJITIMYECKOM MHOTrorpaHHuke. MHaexkcel Musuiepa uisl IITOCKOCTH.

CrpykTypa KpUCTAIUIOB M KPUCTAJIMYECKas pemeTka. Tumnsl sueek bpasa.

DneMeHTbl CHMMETPUN KPUCTANIMYECKUX CTPYKTYp. [IpocTpaHcTBEHHBIE TPYIIIBI
CUMMETPHH.

OO6patHas pemieTka, e€ 3Ha4eHue Ui Kpucrawiorpaguu 1 pu3nku TBEpAOTo Tena.
Pusnueckne CBOMCTBA UACAIBHBIX KPUCTAUIOB U UX cuMMeTpus. [Ipuannn Helimana.
dusnueckre CBOMCTBAa KPUCTAIUIOB U UX cUMMeTpus. [IpuHIun cyneprno3unuy CuMMeTpun
(mpunun Kropm).

[Ipsimoii m oOpaTHBIN UpodIeKTpHIecKue YP(HEKTHI B KpUCTAILIAX.

Turmsl cBsI3el B KpUCTAIIAX.

MexaHnndeckure CBOMCTBA KPUCTAIIIOB.

OnTHyeckue CBOMCTBA KPUCTAIIOB
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17. DnexkTpudecKue u JUICKTPUISCKAE CBOWCTBA KPUCTAILIOB.
18. Tudpaxuronnsie 3hHeKTsl B KpUCTAIaX.

19. OcHOBHBIE METOJIbI CTPYKTYPHOT'O aHAJIH3A.

20. TeruoBbie CBOMCTBA KPHUCTALIOB.

21. JKunkuie KpucTarmibL

PazpaboTunku:

el %
JIOLIEHT, K.(p.-M.H, I'.A.Ky3HenoBa
(3aHuUMaemes Q0NHCHZOCIb) (uHuyuanol, pamunus)

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpedoanussmu @I'OC BO no HampaBieHunto
noarotoBku 03.03.02 dusuka

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl 00Iel 1 SKCIepUMEHTATbHON PU3UKU
«24» wmapta_2022 .

[Tpotokon Ne 6

3aB. xadeapoi .¢.-M.H., npogeccop A.A. T'aBprintok

Hacrosimas nporpamma He MO:KeT ObITh BOCIIPOM3BeI¢HA HU B KaKkoil (popme Oe3
NpeIBapUTEIbHOI0 MUCHbMEHHOI0 paspelieHus Kadgeapbi-pa3padoTynKa NPporpamMmsi.



