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(dbyHIaMEeHTATBHBIX HayK B MIOATOTOBKE OaKaIaBpOB.

TBEPABIX TEII.

1.
1.1.

Henu u 32124 U3y4YeHUsl U CUUILIMHBI
Ilean ocBOCHHUSA THCIUIINHBI

MonepHu3anus 1 pa3BUTHE KypcoB (DM3HKHU CBSI3aHbI C BO3PACTAIOIIEH POJIbIO

BHenpenue BbICOKMX TEXHOJIOTHNA B MHKEHEPHYIO MPAKTUKY Mperoaaraet

OCHOBATEJIbHOE 3HAKOMCTBO KaK C KJIACCUYECKUMHU, TaK U C HOBEHIIMMU METOJaMH U
pe3yibTaTaMi PU3NYECKUX UCCIIeIOBaHUI.
Lenssmu ocBoenust Kypca Kpucramnorpadust sBistoTcs:
O3HaKOMJICHHE CTYJIEHTOB C OCOOCHHOCTSIMU CTPOCHHS KPUCTATUIMYECKUX U aMOP(HBIX

N3ydeHne B3aMOCBS3HM COCTaBa, CTPYKTYPhI U (PU3UYECKUX CBONCTB KPUCTAJLIOB.
N3ydeHue ecreCTBEHHOW aHU30TPONIMU KPUCTAJIIOB.

1.2.

3agauyu AUCHUILINHBI:

®opMupOBaHUE HABBIKOB MO MPUMEHEHHIO MOJIOKEHUH (yHJaMEHTAIbHOW (DU3HUKH K
IrPaMOTHOMY Hay4HOMY aHAJIU3y CUTYaLUH.
OcBoenne mpuOOpHOH 6a3bI U UCCIIEAOBAHUS (PU3HUECKUX CBOWCTB KPUCTAILIOB.

1.3.

MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOII 00pa30oBaTe/IbHOW NMPOrpaMmbl
BbICIIEr0 00pa30BaHUs

Hucuunnuna b1.B.0O3 Kpucramnorpadgus oTHOCHTCS K BApUATUBHOM 4yacTH y4eOHOTO
riaHa s Hanpasienus 03.03.02 dusuka (OakanaBpuar).
J171g ycTienrHoro OCBOSHMsI Kypca KpUCTaTO(pU3UKH HEOOXOAUMBI 3HAHUSI OCHOB 00IIIeH
(U3HKY U TIPESKIE BCETO PA3JICIOB, TOCBSIIEHHBIX U3YUCHUIO CTPYKTYPHI M (PU3NICCKUX CBOHCTB
pa3IMYHBIX MaTepUATIOB.
B cBoto ouepenp, 3HaHNE 3aKOHOB KPUCTAIIOPUZUKU CITOCOOCTBYIOT 00Jiee TIIyOOKOMY
MOHMMAHUIO TAKUX CHEIMATbHBIX JUCHUIUINH, KaK (U3HKa MOIYIPOBOJIHUKOB, (hHU3HKa
KOHJICHCHPOBAHHOT'O COCTOSTHUS BEIIECTBA, HEJIMHEHHAS ONTHUKA U JIP.

1.2.

ITepeyenb niIaHUPyeMBbIX pPe3yIbTATOB 00YUeHHS IO JMCHUILINHE (MOLYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMm

Boeinmycknuk 6akanaBpuata cnienuaibHoctd 03.03.02 - dusuka gomkeH 00aaaath
cieayommMu npodeccunonanbHbiMu komnetrenuusamu (I1K), kotopsie popmupyrorcs B
npolecce U3y4eHus Kpucramuiorpaduu:

WNun B pesynbrare uzyuenust yueOHON AUCHUILINHBI 00yUYarOIuecs
Conepxxanue
Ne | exc JIOJKHEI
KOMITETCHITHH
I | KOM .
(nu e€ yacTh) 3HaTh YMETh BIIAJIETh
117041
1 IIK- | CnocoGHOCTBIO COBPEMEHHYIO MPOBOJIUTh HAYYHbIE | HaBBIKAMH
2 IIPOBOAUTH npubopHyro 6a3y | UCCIIEIOBaHHUS B HAy4YHBIX
Hay4YHbIE (B TOM umCIE n30paHHOM 00JaCTH | MCCTIEAOBaHUH B
UCCIIEIOBAHMS B | CIIOXKHOE AKCIIEPUMEHTAIbHBIX | N30paHHON
n30paHHOI buzngeckoe u (W) obsactu
obyactu 000pyIOBaHNE) U | TEOPETUUECKUX AKCTICPUMEHTAIbH
AKCHEPUMEHTAI | METOJIUKY buznuecKux bIX U (WIH)
BHBIX U (HJTH) HAyYHBIX UCCJIE0BAHUM C TEOPETUUECKHUX




4

0a3bl (B TOM
YHCIIE CJI0XKHOTO
bu3IecKoro
o0opynoBaHus)
u
nHpOpMaITMOHH
bIX TEXHOJIOTHI
C y4eToM
OTEYECTBCHHOTO
U 3apy0eKHOTO
OTIBITa

¢du3ugeckoro
000opyI0BaHus) U
MH(OPMALIMOHHBIX
TEXHOJIOTUH C
Y4ETOM OTEUECTBE
HHOTO U 3apy0ex-
HOTO OIIbITa

0o0opyoBaHus) U
MH(}OPMaLMOHHBIX
TEXHOJIOTUH C
Y4ETOM
OTEYECTBEHHOI'0 1
3apyOeKHOTO OTbITa

1403011 B pesynbrare u3ydeHnus yqeOHOM JUCIUIUTMHBI 00y4aromuecs
Conepixanue
Ne | ekc JIOJIKHBI
KOMIIETEHIIUU
on | KoM .
(unum e€ yacTH) 3HATh YMETb BJIQ/IETh
117011
TEOPETUYECKUX | UCCIETOBAHUI B MTOMOIUIbIO buznueckux
bu3IIECKUX n30paHHOM COBPEMEHHOM HCCIIEIOBAHUM C
MCCJICIOBaHMM ¢ | 00iacTu puOOpHOI 6a3el (B | TOMOIIBIO
MIOMOIIbIO (bu3nvecKux uc- TOM YUCJIE COBPEMEHHOM
COBPEMEHHOM CJIEIOBaHU (B TOM | CJI0KHOIO npuOOpHOii Ga3bl
npuOopHOI YHCJIE CII0KHOTO ¢duznveckoro (B TOM unCIE

CJI0KHOT'O
¢du3ugeckoro
o0opynoBaHus) u
UH(GOPMaLIMOHHBI
X TEXHOJIOTUH C
y4eToM
OTEUYECTBEHHOTO
U 3apyOEKHOTO
OTIbITa

B pe3ynbrare ocBoeHus nucuuminabl Kpucramiorpadgus odydaromuiics 10KeH
3Hamp OCHOBHBIE 3aKOHOMEPHOCTU (POPMUPOBAHHUS TBEPIOTEIIbHBIX MAaTEPHUAJIOB C
3aJJaHHBIMH CBOMCTBaMU; IOHUMATh B3aUMOCBSA3b COCTABa, CTPYKTYPhI U (PU3NUECKUX CBOMCTB

KpPHUCTAJIJIOB;

ymemp IPUMEHSTH (PU3NUYECKUE MOJIENTU M 3aKOHBI JJIs pEIIeHUs PUKIaIHbIX 3a/1a4;

é1ademsb METOIaMH (PU3HUKH MTPH PEIICHHHA COBPEMEHHBIX M MEPCIIEKTUBHBIX
TEXHOJIOTHYECKUX 3a]1ad.
2. CTpyKTYpa M coiep:KaHue M CHHIIMHbI

2.1. Pacnpenenenne Tpy10éMKOCTH JMCIMILIMHBI 110 BHIAaM padoT
O6mast TpyAOEMKOCTh JAUCIUTUIMHBI

COCTaBIIET 3

3a4.e]l.

(108 wdyacoB), wux

pacmpezeneHue Mo BuaaM padboT IpeacTaBieHo B Tabnuie (01 cmydenmos ODO):

Bun yue6HO# paboThI Cemectp/uachsl
6

KonTakTHas padora, B TOM 4ncje: 40,2
AyauTOpHBIE 3aHATHS (BCEro): 32
3aHATHUS JIEKIIMOHHOTO THIIA 16
JlaGopaTopHble 3aHATHUS 16
3aHATHS CEMUHAPCKOTO TUTA (CEMHUHAPHI, MPAKTUYESCKHUE 3aHSTHS)
HNuasi koHTaKTHasi padoTa: 8,2
KonTtpons camocrositensHoit paboTsl (KCP) 8
IIpomexyrounas arrectauus (MKP) 0,2
CamocrosiTejibHas padora (Bcero): 67,8
B Tom uncie:
Kypcogas pabora -




ITpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia -

BrimonHenne HHIMBU YA IbHBIX 331aHUN (TIOJrOTOBKA
COOOIICHUH, Pe3EHTAIU)

Pedepar -
IToaroToBKa K TEKyIeMy KOHTPOJTIO -
KonTpoub: -
[TonroroBka k 3a4ery -
OO0mas Tpy10eMKOCTh yac. 108
B TOM YHCJIe KOHTAKTHAasi padora 36,2
3a4. e]l. 3

2.2. CTpyKTypa IMCUHUILJIMHbI:

Huctunnuna Kpucramiorpadus BKIIIO4aeT CASAYIOIINE pa3aeibl:

1. T'eomerpuueckas KpucTauiorpadus.
2. CrpykrypHas Kpuctautorpadus (KpUCTaIIOXUMHS).
3. ®wusmnueckas Kkpucramiorpadus.
Pacnpenenenne BuaoB y4eOHOM pabOTHI U MX TPYJOEMKOCTH IO Pa3/ieinaM JUCIUTUINHBL:
KonuuectBo yacos
Ne
AynuropHas Bueaynurop-
pas- HanmenoBanue pa3znenos
Bcero pabota Has pabora
nena
J KCP HUKP CPC
1 I'eomerpuueckas 221 4 3 0.1 16
KpHUcTajorpadus.
) CrpykrypHas kpuctamiorpadpus 27 4 3 ) 20
(KpHUCTaIOXUMUSA).
3 dusnueckas kpucrawiorpapus | 49,9 8 2 0,1 31.8
Hroro 108 16 8 0,2 67,8
2.3. Conep:xanue pa3/iesi0B M CHUILTHHBI
Pa3 Hanwme- ®opma Kowm-nieren-
JieNl | HOBaHHE Copepxanue pasjaena TEKYIIETo 1017071
Ne paszaena KOHTPOJIA
1 2 3 4 5
1 I'eomerpuy DJIEeMEHThl CAMMETPHH, 3amura
eckas KJIaCCbl, CHHTOHHWU U KaTCrOpHHU. HaGopaT-X
KpHCTAT- TeopeMbl CIOKEHUS PJIEMEHTOB padot MK-2
CUMMETpPHUHU. Y CTAHOBKA
aor-gus TECTUPO-BaHUE
KkpucTtauioB. Maaexcsl Muiuiepa.
Tpancasauus u
HPOCTPAHCTBEHHBIE IPYIIIIbI
CUMMETPUHU.
2 | CrpykrypHa | Pemérku bpase. 3amura CriocobHOCTD
s kpuctan- | KOOPAMHAIMOHHBIC YUCIIA, - nmabopaTop-HbIX [IPOBOAUTH
nor-tus cdepbl U -MHOrorpaHHuku. Yucio pabor Hay9HBIe
(OpMYIIBbHBIX €AUHUIIL.
TECTUPO-BaHHUE. 9KCHEPUMEHTA




CtpykTypHble TUIIBI. MoHHBIE JIbHBIE
paauycbl. OcoOeHHOCTH dusmueckue
HJ'IOT\I:IGI‘/'IIHI/IX ynakoBok. [Ipenens HCCIICIOBAHHS
CTOMYUBOCTH CTPYKTYD.
yTeMbI paszznena Cg}(;co}g()ITBYIOT © HOMOTIBIO .
(dbopmupo- BaHHIO CITIOCOOHOCTEH, COBPEMCHHOH
ykazaHHbIX B [TK-2. npUOOPHOI
6a3sl (I1K-2)
3 ®dusnuec- B3aumMocBs3b cocTana, 3amuTa nadopar-
Kas CTPYKTYPBI U (PU3UYECKHUX HBIX paboT, TecT.
KpUCTAII- | CBOMCTB TBEPABIX TEIL. IIposepka
norpa-dust [IpenenbHble TPYIIBI U crocoOHOCTEH IK-2
MIPUHIIAITE] CHMMETPHH. IIPOBOAUTH
Yka3zarenbHble TOBEPXHOCTH. Hay4YHbIC CnocoGHOCTh
Knaccudukanus KpucTajuioB o | UCCICOBAHUS B | IPOBOAUTH
uX (pU3UUEeCKUM CBONCTBAM: n30paHHOMN Hay4YHbIC
MUPO-, CETHETO- U obnactu TEOPETUYECKHE
[IbE303JIEKTPUKHU; OJIHO- U AKCIIEPUMEHTAJIbH | UCCIIEOBAHUS
JIBYOCHBIE KPHCTAJLIbI, bIX U (WJIH) B M30paHHOMN
TUPOTPOIHbBIE KPUCTAILIBI. TEOPETUYECKHUX obnactu
YcBoeHue Bcex TeM paszfelia duznyecKux KpUCTaJLJIOrpa-
(bopMHUPYIOT CTOCOOHOCTH UCCleIoBaHuii ¢ | Gun.
MIPOBOJIUTH HAYYHbIE MIOMOUIBIO
UCCIIeIOBaHMs B U30paHHOMN COBPEMEHHOMN
00J1aCTH SKCIIEPUMEHTAIIBHBIX U npuOOpHOI Oa3bl.
(WII) TEOPETUUECKUX
(UBHUYECKUX UCCIIEIOBAHUMN C
MMOMOIIBI0 COBPEMEHHOM
npubopHo# 6a3sl (ITK-2).
2.3.1 3aHATHA JTeKIUOHHOIO THIIA
®opma | Konnu
HanmenoBanue
Ne Conepxanue paszaena TEKYIIETO -BO
paszznena
KOHTpPOJISL | 4acoB
1 2 3 4
1.| F'eomeTpuuec- | DIEMEHTH CHMMETPHH, KJIACChI, CHHTOHUH U
Kas KpUCTaNI- [KaTeropuu. TeopeMbl CI0KEHUS DIIEMEHTOB brunonpoc
norpadus |[CHMMETpPHUHU. Y CTAHOBKA KPUCTALIOB. MHACKCHI 4
Munnepa. TpaHcaanus U MPOCTPAHCTBEHHBIE TPYIIIIBI
CUMMETPUHU.
2.| CrpykrypHas |Pemérku bpase. Koopaunarmonnsie uncna, -cepst 1 |biumomnpoc
KpUcTan-  |“MHOTOIPaHHUKH. UHCI0 HOPMYIBHBIX CMHHLL
norpadus CrpykrypHsle Tumbl. Monubie pagnycsl. OcoOeHHOCTH Tect 4
IJIOTHEUIIUX yHnakoBOK. [Ipenensl ycroiunBocTr
CTPYKTYP.




3.| ®usnueckas |B3zaumocBs3b cOCTaBa, CTPYKTYPHI U (PU3UUECKUX
KpUCTal-  (CBOMCTB TBEPJIBIX TEIl.

VYkazarenbHble noBepxHocTd. Knaccuduxanms

KPHUCTAJJIOB 10 UX (PU3MYECKUM CBOMCTBAM: MUPO-,
CETHETO- U IIbE303JIEKTPUKH; OHO- U JABYOCHBIE Tecr
KPHUCTaJJIbl, THPOTPOIHbBIE KPUCTAIIIBI.

norpadus  |IIpenenbHbIE TPYNIIIBI M TPUHLIUIIBI CAMMETPUH. baunonpoc| 8

HUmoezo: 16

2.3.2 3ansaTus cemunapckoro tuna (IK-2):

Ne
No . Koi-Bo
pasnena Tembl ceMHHAPCKUX (MPAKTHYECKHUX ) 3aHATHI
/a 4acoB
IUCLUAIUINHBI
1 1 CumMMeTpHs KPUCTAUIMYECKUX MHOTOTPAHHUKOB. Y CTAaHOBKA 2
KPUCTAJUIOB M OIIPEAEIIEHUE NHIEKCOB MMIIepa IIoCcKOCTEN.
2 2 I'eomeTrpus mpocTpaHcTBeHHOM peméTku. OnpeaeieHne 6
IJIOTHOCTH KPUCTAIOB U KOA(PPHUITMEHTOB 3aITOTHEHUSI.
3 3 [TpenenpubIe TPYIIILI U IPUHIATIBEI cUMMeTpUA. EcTecTBEHHAN 8
VI
¥ UCKYCCTBEHHASI aHU30TPONHS KprcTauioB. Kinaccudukarms
KPHUCTAIIJIOB 1O MX (PU3HMUECKUM CBOMCTBAM.
Hroro: 16

2.3.3 JlaGopaTopHble 3aHATHUS: (He npedycMompenbi)

2.3.4 TlpuMepHbIii nepeyeHb KypPCOBBIX padoT:
1. MeToabl BeIpaliuBaHue€ MOHOKPHUCTAJIOB.

2. CtpykTypa 1 pu3ndeckue CBOUCTBA MOHOKPUCTAJIIOB CIOXKHBIX OKCHJIOB.
3. MoaepHu3anus creunpakTukyma 1no Kpucramuiorpaduu.
4. PazpaboTka METOJMKH OILIEHKH 3HaHUH CTYJIEHTOB MO KpHCTaIorpadum..
2.4 TlepeyeHb y4eOHO-METOAUYECKOTO 00ecTIeYeHUsI 1JIsl CAMOCTOSITEILHOI PaGoThI
o0yyarommxcs no pucuumnInHe Kpucmannozpagus.

Ne Bung CPC

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
T10 BBITTOJIHEHUIO CAMOCTOSITEJIbHON pabOoThI

[TpopaboTka
1 | teoperuyeckor
0 MaTepuasa

Meroanueckue peKOMEHAAIMU MO OPTraHHU3alMUd CaMOCTOSTEIbHOU
pabotsl ctynentoB, PI'bOY BO «Ky6I'Y», 2012. - 33 c.

2 Pedepar

1. bymenesa }0.1. Kak npaBunsHO Hanucath pedepart, KypCcoBYIO U JIU-
IJIOMHYIO paboThl: Y4eOHoe mocoOue st 0akaaaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocodue — DnektpoH. naH. — M.: Jlamkos u K, 2016. —
140 c.

https://e.lanbook.com/book/93331.



https://e.lanbook.com/book/93331

2. KysumenoB W.H. Pedeparbi, KypcoBble W IHUIUIOMHBIE PabOTHI.
MeTtoauka moAroToBKU U oopmiteHus: [DNeKTpoHHBIN pecypc]: yueO.
nocobue — DnektpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bruterxxanuna A.O. [lenoBble 1 HAyYHbIE NTPE3EHTALNM [ DJIEKTPOHHBIN

r?(;gggzzlgii pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepnun: J{upexr-
3| e | Memua, 2016~ 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=446660
pedepara

Y4eOHO-MeTOAUYECKUE MaTepUaIIbI A7l CAMOCTOSITENIbHOM paboThl 00y4aIOIIUXCS U3
YKCJIa UHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npegocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALIUU:

JUtst 11 ¢ HApYIICHUSIMHA 3PCHUS:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

- B popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
[Tpu peanuzanuu yue6HoU paboThl o ocBoeHUIO “Kpucrannorpaguu’ ucrnonb3yrores
COBpEMEHHbIE 00pa30BaTENIbHbIE TEXHOJIOTUU:
— UHTEPAKTUBHOE 00yUYECHHE;
— MCCIIeZI0BATEIbCKUE METO/IbI B 00YUEHHUU;
— pobsieMHOE 00y4YEeHueE.
Bosbiiast yacTh JEKIUI TPOBOIUTCS C UCIIOIB30BAHUEM JIOCKH, IIPOEKTOPA, TAOIUI], IJIAKATOB
U JICMOHCTpPAIIMOHHOTO 3KcriepuMeHTa. bomee 70% obmiero koHTakTHOTO BpeMeHH (36,2 waca)
IPOBOJISATCS B UHTEPAKTUBHOM Gopme (26 yacoB).
3aHsTHs 1a00pPaTOPHOTO MPAKTUKyMa IPOBOASTCS B ClIELUATIN3UPOBAHHOMN T1ab0paTopuu.
CamocrosTenbHas paboTa Mo AUCHUIINHE BKIIIOYAET:
— CaMOTIOJITOTOBKY K Y4eOHBIM 3aHSTHSIM IO KOHCIIEKTaM, YIeOHOH TuTepaType, MHTEPHET
pecypcaw;
— BBITNIOJIHEHHUE JIOMAIIIHUX 33JaHuH (pelleHre TUIIOBBIX 33/1a4 U BBIMOJIHEHUE TBOPUECKUX
3a1aHUH ).
4.0ueHOYHbIe CpeICTBa Jisl TeKYLIero KOHTPOJIA YCIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTaluu
4.1 ®oHJ OLIEHOYHBIX CPEICTB /Jsl MPOBEAEHNUs TeKYylIel aTTecTanuu
OrneHka KauecTBa OCBOEHHS IPOTPaMMBbl BKJIIOYAET TEKYIIUMH KOHTPOJb YCIIEBAEMOCTH U
UTOTOBBIA KOHTPOJIb (3a4€T).
Texkymuii KOHTPOJb YCHEBAEMOCTH BEAETCA IO pe3yabTaTaM BbIIOJIHEHHS JOMAIlHUX
3aJ]aHui U IPAaKTUYECKUX (PacyETHBIX) padoT.


https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
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B koHIIe Ka)X10T0 pa3esa IIPOBOAUTCS TaK Ha3bIBAEMBIN ““OIUII-OIIPOC”’, KOrIa CTYAEHTHI T
2

e, TOCJie HOMEpa 3aJaHHOro BOIpOca, MUIIYT (OpMyJbl W (WIM) OINpENeNeHUs, PEelIaoT

“KOpOTKHE” 3aJauH.

Ilpumep o1anka on1uYy onpoca:

CrynenT(ka)

['pynima

1. [laTp kpaTkue onpeaeneHus CiIe1yoUM TOHITHSIM:

- KJIaCC MJIM I'pyIIia CMMMETPUU KprUCTalljia

- IpeIeTIbHBIC TPYIIBI CHMMETPUN

- ctpykrypHbii Tan “NaCl”

2. YCTaHOBUTH KPUCTAJUIBI KJIACCOB 32

u 3m

3. Jlokasarh Hanmuume (OTCYTCTBHUE) MbE303IeKTprUecKoro 3ddekra y KpuctaioB kiaccos 4/m u 3.

4. 3anonHUATH TAONHUIy, TOCTABUB + WIM — TaM, IJie HAaJO.

Du3uueckoe
Knacc ceoiicm-
Kpucmanna 60
l —

ITveso-
371eKmpud.

Ihpexm

T'upomponusn
(epawienue
njaoc-mu noaap.)

Oono-
OCHbLU
Kpucmann

Hesy-
OCHbL
Kpucman

Hupo-
INeKmpuy

Ihpexm

222

mm?2

1

23

4m?2

5. Kakum MaTpunam npeodpa3oBaHusi KOOpJIMHAT COOTBETCTBYIOT ONEepallui CUMMETpUn 2x u 4z7?

6. Kparko

chopMyIupoBaTh

MPUHIIAI

CYTIEPIIO3UIINU

U IPUBECTH

ceoul

puMep.

Temuvl CEMUHAPCKUX 3aHAMULL
CI/IMMeTpI/IH KPHUCTATINIMYCCKUX MHOT'OT'PAHHHUKOB.

YcranoBka KpHUCTAJJIOB U OIIPEACIICHUC NHJICKCOB MI/IJ'IJ'Iepa IUIOCKOCTEIA.

I'eomeTpust MPOCTPAHCTBEHHOW PEIIETKH.
Omnpeznenenye IIOTHOCTU KPUCTAIIIOB U KO3()(DUIIMEHTOB 3aIl0JIHEHHS.
IIpenenbHbIe TPYIIBI U IPUHLUAIIBI CAMMETPHH.

EcrecTBennas u HNCKYCCTBCHHAA aHU30TPOIINA KPpHUCTAJIIIOB.

Knaccudukanust KpucTaiioB Mo ux (GU3NIECKUM CBOHCTBAM.

3aoanus ons camocmosamenbHol pabomvl CnyoeHmos.
3aKOHOMEPHOCTH TUIOTHEUIITNX YITAKOBOK MIApOB.

[Ipenensl yCTOWYUBOCTH CTPYKTYP.

OCcoOEHHOCTH CTPOCHHS M CBOMCTBA KHIKUX KPUCTAIIIIOB.

N3omopdusm 1 noaumMophusm.
KoaddurmenT 3amonHeHns 2IeMEHTapHOMN STYCHKU.
Dopmbl u cooepacanue ammecmayuil.

Dopmbl ammecmayuii:
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AHanu3 pe3ynbTaToB JOMAIIHUX U KOHTPOJIBHBIX padoT.
OO6cyxeHne pe3yabTaToB BBIIIOJHEHUS U 3aIIUTa PACYETHBIX padoT.
3auéT B KOHIIE CEMeCTpa.
Ilpumepvl KOHMPONLHBIX BONPOCOS.
DNEeMEHTBl CUMMETPUH TOYEUHBIX IPYIIIL.
Teopembl C0KEHHSI JIEMEHTOB CUMMETPHH.
[TpUHIUIIBI CHMMETPUU B KPUCTAIUIO(HU3UKE.
[Ipenensl yCTOWYUBOCTH CTPYKTYP.

Ilpumepwt mecmog: Tect 1

Bonpoc BapuaHTb!l 0TBETOB

1 2 3 4
Knace (rpynmna) cumMerpun 4mm m3m 4/m 23
4-XTrpaHHOM MUPaAMHUIBI :
Kiacc cummerpuu oktasapa 4mm m3m 4/m 23
K kakoii KaTeropuu OTHOCHUTCSI BBICIIIAS HU3IAsA CpenHss HE
TpéXrpaHHas nmpusma’? CYILIECTBYET
Omnpepenure uHAEKCH Muniepa (142). (421) (412) (124)
IocKocTH, eciu (X, Y, Z) = (2, %, 1).
Omnpenenute KoopauHathl mwiockoctu | (Y2,1/3,1/4) | (1/3,1/6,1/4) | (1/4,1/3,1/2). | (1/3,1/4,1/6)
¢ unaekcamu Musutepa (432).

Tecr 2.
Bomnpoc BapuanTsl 0TBETOB

Tun pemérku bpass CsCl C P | F
Tun pemérku bpass NaCl C P | F
Ckonbko (hOpMYIBHBIX €IMHUI] B peIIETKE TUMA “anmasa’? 1, 4, 8, 12
B kpucramiax kakoro Kiacca BO3MOXKEH 4/m, 4mm, mm, 2/m
MbE303JIeKTpUuUeCcKuil 2P dexT?

KoopaunaiyionHoe 4uciio B CTPYKTYype THUIA “MeAn’ paBHO 1, 4, 8, 12

4.2 ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOUYHOI aTTecTalNu
(npomedicymounas ammecmayus He npedycmompena)

4.2.1 KpuTepun oeHKH NMPU UTOTOBOI aTTecranuu (3auém):

Kpumepusamu ycmnozo omeema 6yoym vicmynams ciedyioujue Kauecmed 3HAHUIL.
-[10JIHOTA — KOJIMYECTBO 3HAHUH 00 N3yuaeMOM 00BEKTEe, BXOASIINX B IPOrpaMmy;
-rTyOMHa — COBOKYITHOCTh OCO3HAHHBIX 3HaHUN 00 OOBEKTE;
-KOHKPETHOCTh — YMEHHE PACKPBITh KOHKPETHBIE MIPOSBICHUS 0000IMIEHHBIX 3HAHUH (I0Ka3aTh Ha
pUMepax OCHOBHBIC TIOJIOKEHHU);
-CUCTEMHOCTb — IIPEJICTaBICHUE 3HAHUI 00 00BEKTE B CHCTEME, C BBIICJICHUEM CTPYKTYPHBIX €&
AIIEMEHTOB, PACIIOJIOKEHHBIX B JIOTHYECKOW TIOCIIEIOBATEIBHOCTH;
-pa3BEPHYTOCTH — CIIOCOOHOCTD PAa3BEPHYTh 3HAHUSA B PSJI TIOCIIEOBATENIBHBIX I11ATOB;
-0CO3HAaHHOCTh — MOHMMaHHUE CBS3eH MEXKIy 3HAHHWSIMH, YMEHHE BBIICIHUTH CYIIECTBEHHBIC U
HECYILIECTBEHHbIEC CBSA3H, TO3HAHUE CIIOCOOOB M MPUHILIUIIOB MOJyYCHUS 3HAHU.

Kpumepusamu nucbmennozo omeema u npakxmuueckoco omuéma OyOym 6blCmynams
cneoyrowue Kauecmeda 3HAHUl.
-[T0JIHOTA — KOJIMYECTBO 3HAHUH 00 N3ydaeMOM O00BEKTE, BXOASIIHNX B IIPOTPaMMYy;
-rJ1yOrHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE;
-KOHKPETHOCTh — YMEHHUE PACKPBITh KOHKPETHBIC TIPOSIBIICHUS 000OIMEHHBIX 3HAHHA.
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Omeem cmydenma ma 6onpocwi no oucyuniumve «Kpucmannoepagusay oyenusaemcs no
08YXOANNLHOU cucmeme (3aumeno/ne 3aumeno):.
«3a4TeH0» CTaBUTCS, €CIIH:
- JIaH OTBET JIOCTATOYHOM CTENEHH MOJHOTHI Ha IMOCTABJICHHBIN BOIIPOC;
- JIOTHKa W TMIOCJIEOBATEILHOCTh W3JIOKEHUS HE HMMEIOT HApPYIICHWH WU TMPUCYTCTBYIOT
HE3HAYUTEIIbHBIC HAPYIICHUS;
- U3TI0KEHHUE TEOPETUYECKOr0 MaTepraia U ynoTpedaeHre TEPMUHOB ObLIO 0€30IIMO0YHBIM HITH
JIOIYIIEHBI HECYIIECTBECHHBIC HETOYHOCTH WM OLITHOKH;
- TIOKa3aHbl YMEHHS M HABBIKU MTPAKTHYECKOTO MPUMEHEHHSI TEOPETHUECKOTO MaTepHraia.
«He 3a4TeH0» CTaBUTCS, €CIIN
- OTBETHI Ha MIOCTABJICHHBIE BOMIPOCHI HE OBLIH JIaHBI, a TAKXKE €CITH:
- JIOTHKA U TIOCJIEIOBATEIILHOCTD M3JI0KEHUS IMEIOT CYIIECTBEHHbBIC HAPYIICHUS;
- IOITYIICHBI CYIIICCTBCHHBIE OMTMOKU B TEOPETUYCCKOM MaTepHaJIe;
- B OTBETE OTCYTCTBYIOT BBIBO/IBI;
- cOpMHPOBAHHOCTh YMEHHI U HABBIKOB HE MTOKA3aHA.

OneHouHble CpeacTBa JUIsl MHBAJIMAOB M JIMI C OrPAaHHMYEHHBIMH BO3MOXXKHOCTSIMHU
3JI0POBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
MPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpEeCTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAMBUIYAIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAITOB.

ITponienypa onieHMBaHUs Pe3yJIbTaTOB OO0Y4YEHMs WMHBAJIUAOB U JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist i1 ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00yYaromuxcs.

5. IlepeyeHb OCHOBHOWH W /JONOJIHUTEJbHON Yy4eOHOH JuTepaTypbl, HCOOXOAUMOM 151
OCBOEHHS THCHHUIIMHBI:

5.1 OcHoBHas quTEpaTrypa:

1. Eropos-Tucmenko, FOpuii Knasauesnu Kpucrannorpadus u kpucramtoxumus [ Tekcr]:
y4eOHUK NIl CTYJIEHTOB BY30B, oOydaromuxcs no cnenuansHoctu "I'eonorus” / FO. K. Eropos-
Tucmenko; [mox pen. B. C. Ypycosa] ; Mock. roc. yH-T uM. M. B. JlomonocoBa, ['eon. dak. - 3-¢
u3a. - Mockga : Kawxusiii mom "Yausepcurer”, 2014. - 587 c.: wi. - bubnuorp.: c. 583-587. -
ISBN 978-5-98227-687-2.

2. boumapes B.II. OcCHOBBI MHHEpPOJOTMHM U KpUCTALUIOTpaduu C 3JIEMEHTAMH
nerporpaduu [DaekTpoHHbIH pecypc] : YueOnoe nmocobue / B. II. bongapes. - M.: ®opym :
NH®PA-M, 2015. - 280 c.
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c.
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3. bacamae FO.M. Kpucrammodpusuka M KpUCTAUIOXUMHUS [DIEKTPOHHBIH pecypc]:
yueOHoe mocobue / FO. M. bacamaeB ; MunuctepctBo oOpa3oBaHus W Hayku Poccuiickoi
Oenepanun, denepasbHOE TOCYAAPCTBEHHOE OIOJHKETHOE O00pa3oBaTeIbHOE YUPEkKIACHUE
BhICIIETO MpodeccnoHabHOro 00pa3oBaHus «KeMepoBCKUI rocy1apCTBEHHBI YHUBEPCUTETY. -
Kemeposo : KemepoBckuil rocygapcTBeHHbIN yHUBEpcUTeT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

5.2  JlomoJIHUTe/IbHAA JIUTEpaTypa:

1. [orrurraiin [tontep PU3NKO-XUMHUYECKUE OCHOBBI MaTepuanoBeneHus [Tekcr] :
[yaeOnoe mocobue] / I'. I'orrmtaiin ; nep. ¢ aara. K. H. 3onorosoi, 1. O. Yapkuna nox pen. B.
I1. 3nomanosa. - M.: BUHOM. JlaGopatopus 3nanwuii, 2011. - 400 c.: ui. - (JIyumuii 3apyOesxHbiii
yueOHuK). - bubnuorp.: c. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

2. UynpynoB E.B. OcHoBbI kpucTamiorpaduu: yaeOHHUK Ut CTyAeHTOB By30B / E. B.
UynpyHos, A. ®@. Xoxsos, M. A. @annees. - M.: ®uzmaraut, 2006. - 500 c.: ui. - bubnuorp.: c.
499-500. - ISBN 5940520601.

3. AptamonoB B.A. ['pynmbl 1 ux npusoxxeHus B pU3nKe, XUMUU, KpUcTaiorpapuu
[Tekcr] : yaeOHOe mocobue 1Jist CTyIeHTOB By30B / B. A. Apramonos, 1O. JI. CoBoxoToB. - M. :
Axkanemus, 2005. - 510 c. - (Bsicuiee npodeccuonanbHoe oopasoBanue. EcTecTBeHHbIE HAYKH). -
bubnwmorp. : c. 498-503. - ISBN 5769521376.

6. Ilepeyensb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON ceTn «MHTepHeT»,
He00X0AMMBIX /15l OCBOCHHA TUCHUIIIUHBI (MOLYJIs1)
1. [IporpaMMbl MOJEIMPOBAHUSL CTPYKTYPHBIX THUIIOB:
TOPQCS;
Kristallograph.rar.
7. Meroanuyeckue YyKazaHusi Ui OOyYalOIIMXCA 110 OCBOCHUIO IMCUMILIMHBI H
NOATOTOBKE K HTOrOBOMY KOHTPOJIIO (324€TY)
KOHTpOb MOJTydeHHBIX 3HAaHUM OCYIECTBIAETCS B BUAE 3aueTa. [lonroroska k HeMy — 3T0
00001IeHne U YKpenJjeHue 3HaHWH, X CHUCcTeMaTH3allls, YCTpaHEHHWEe BO3HMKILIUX B Ipolecce
y4eObl MPOOENIOB B OBJIAZCHUN Y4eOHON AUCIUIIIMHOM.

3ayeT MPOBOJMUTCA B COOTBETCTBUU C Y4eOHOW MpOrpaMMoi MO JAHHOMY MpEeaAMETY.
[Tporpamma — 00s13aTeNbHBIN PYKOBOISAILINI TOKYMEHT, [0 KOTOPOMY MOKHO ONPEIENIUTh 00bEM
TpeOOBaHUH, MPEABIBIAEMBIX Ha 3a4eTax, a TAK)XKe CHCTEMY HU3y4yaeMoro yueOHOro marepuaia.
CryzneHTsl BIIpaBe IOJIb30BATHCS IPOrpaMMON M B mpouecce camux 3adeToB. Iloatomy B xone
U3Yy4eHUs IpeaMeTa, IOATOTOBKU K 3a4eTy HY)KHO TUIATEIIBHO O3HAKOMUTBLCSA C IPOrpaMMOM
Kypca. OTO MO3BOJMT LEJNCHANPABICHHO HM3YyYNUThb MAaTepUall, CaMOCTOSTEIBHO IPOBEPUTH
NoJy4deHHble 3HaHusA. llpW MOArOTOBKE K 3a4eTy cleayeT I[oObIBaTh Ha TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJBTAllUSAX, KOTOpBIE, SABIAACH HEOOXOIMMBIM JIOTIOJHEHHEM JIEKIUH,
7a00paTOPHBIX 3aHATHH, MOMOTAlOT TJIyO)ke YCBOMTH Hauboyiee CIOXKHBIE MOJOKEHHS
M3Yy4aeMOTo Kypca, yCTpaHUTh MpOOEesbl B 3HAHUSAX. 3aUeThl CTABAT IMEpel CTyJIEeHTaMH 3a7ady
CaMOCTOSITENIFHO PACIOPSAAUTHCS TOJTYYEHHBIMU 3HAHUSIMHU, 00JIeUb UX B HAJJIEXKAIIyl0 GopMmy,
MOJTOTOBUTH JIOTUYECKU CTPOMHBIN U HAyYHO OOOCHOBAaHHBIN OTBET.

8. MarepuajibHo-TexHHYeckasi 0a3a, HeoOXoAuMMasi s  OCYLIECTBJIEHHS

00pa30BaTeJbLHOIO NMpoIecca Mo AUCHUIJINHE (MOAYJII0).

Jlnst mpoBeneHuss 3aHATHE Mo aucuuruimae Kpucramnorpadus mmeercs HeoOXxoaumas
MaTepUalIbHO-TEXHUYECKass  0a3a, COOTBETCTBYIOIIAs  JCHCTBYIONIUM  CAHUTAPHBIM U
MPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOPMaM:

MartepualbHO-TeXHUYEeCKOe 00eCTiedeHe TUCIUILTUHBI (MOIYIs) U
Ne Bun pabor
OCHAII[EHHOCTD
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JlexunoHHble JlexumonHnas aynurtopus (ayzn. 201 C), ocHalieHHas Ipe3eHTallMOHHON

3aHATHUSA TEXHUKOH (IIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIHM
MIPOrPaMMHBIM 00€CTICYCHUEM;

CIEeUATM3UPOBAHHBIC IEMOHCTPALIMOHHBIE CTEH bl M YCTAHOBKH 10
pasnIuuHbBIM pazjaenam oomen pusuku (kom. 200 C)

CemuHapbl Crnempraboparopus kpuctautorpaduu (kom. 320 C), numerorast
KOMITBIOTEPHBIN KIIACC, HATJIHBIE TOCOOHS 1O KpUCTaJUIorpaduu: MOAEIN
MHOTOTPaHHUKOB U MPOCTPAHCTBEHHBIX PEIIETOK; MPOTPaMMBbI
MOJICIIMPOBAHUS U UCCIICOBAHMS KPUCTAJUIMYECKUX CTPYKTYD,
noJsispu3aunoHHbIi MuKkpockonn MMH-8 u 5-ocHblii cronnk dénoposa.

Jlaboparopusie | JIabopaTopHbIE 3aHATHS HE IPEITYCMOTPEHEI.

3aHATUS

Kypcosoe KaOuner 17 BBIMOTHEHUS KYPCOBBIX palboT - crieiyiadopaTopust

npoekTupoBan | kpuctamuiorpaduu (kom. 320 C).

ue JlaGoparopus BbIpanuBaHus MOHOKpUcTa/LIoB (koM. 131 C).

Koncynpranumn Aynuropus 320 C, xkabuner 232 C.

Texymui KOHT

Aynuropus 320 C, xkabuner 232 C.

pOIIb.
CamocrosTenb Kabuner myist camocTosiTeNIbHON paboThl, OCHAIIEHHBIN KOMIBIOTEPHON
Has pabora TEXHUKOW C BO3MOXHOCTHIO TOJAKIIOUEHUusT K cetu «MHTepHeT»,

IPOrpaMMOil SKpaHHOTO YBEJIMYEHHS U OOECHEeUeHHBIH JIOCTYyIIOM B
IEKTPOHHYIO HH(POPMALMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.




