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1. Henu u 327244 U3yYeHUS TUCHUTLTUHBI

1.1.I1ean ocBOEHHUS THCIUATIINHBI

MonepHu3aius 1 pa3BUTHE KYpCcOB (DU3HUKU CBSI3aHBI C BO3PACTAIOIIEH POIBIO
(GyHIaMEHTAIbHBIX HAyK B MIOJIrOTOBKE OaKaJlaBPOB.

Brenpenre BRICOKMX TEXHOJIOTHI B MHKEHEPHYIO MPAKTHKY MPEIIoiaracT OCHOBATEIHHOE
3HAKOMCTBO KaK ¢ KJIAaCCHUCCKUMH, TaK U C HOBEHIIIMMH METOJIaMHU U Pe3yJIbTaTaMu (PU3HYECKUX
HCCJICIOBaHUM.

Llensimu ocBoeHHs Kypca Kpucramiorpadus sBiasoTcs:

O3HAaKOMJICHHUE CTYICHTOB C OCOOEHHOCTSIMU CTPOSHUS KPUCTAJUIMYECKUX U aMOP(HBIX
TBEPJIBIX TET.
W3y4eHne B3aMMOCBSI3H COCTaBa, CTPYKTYPHI M PU3NISCKUX CBOMCTB KPUCTAIIOB.
N3ydeHune ecTeCTBEHHONW aHU30TPOIUU KPUCTAILIOB.

1.2. 3agauu AMCHUILIAHBI:
dopMHUpOBaHKE HABBIKOB IO IPUMEHEHHUIO MOJI0KEHUH (PyHIaMEeHTaIbHON GU3HKU K

IrPaMOTHOMY Hay4HOMY aHaJIU3y CUTYaLUH.
OcBoenue npuboOpHOi 6a3bl AJis UCCIETOBaHUS PU3NYECKUX CBOMCTB KPUCTAIIIOB.
1.3. Mecto AMCHUIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/JbHOH NPOrpaMMbl
BbICIIEr0 00pa30BaHUs
Hucturmumna b1.B.03 Kpucramnorpadust oTHOCHTCS K BapUaTHBHON YacTH y4eOHOTO IJIaHa
s Hanpasierus 03.03.02 dusuka (6akanaBpuar).
JUJ1st yCHenrHOro 0OCBOSHHSI Kypca KpHCTAIO()U3UKH HEOOXO0AUMBI 3HAHHSI OCHOB 00IIIei
(bU3HUKY U IPEKE BCETO Pa3/IeNoB, MOCBSIMIEHHBIX U3YUEHUIO CTPYKTYPHI U (PU3NYECKUX CBOHCTB
Pa3IUYHbIX MAaTEPUAJIOB.
B cBoro ouepenb, 3HaHNE 3aKOHOB KPUCTALUIOPU3UKH CIIOCOOCTBYIOT OoJiee ri1y0oKoMy
MOHMMAHHIO TaKUX CHEIHUATbHBIX AUCIUIUINH, KaK (pU3HKa MOITyIPOBOIHUKOB, (pr3uKa
KOHJCHCUPOBAHHOT'O COCTOSTHUS BEIIECTBA, HEIMHEHHAs ONTHKA U AP.
Ilepeyens mnJIaHMpyeMbIX pe3yJbTATOB O00y4YeHHMs 1O JUCHHUILUIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEMBIMH Pe3yJabTATAMH OCBOEHHSI 00pa3oBaTeJbLHOM

1.2.

nporpamMmm

Breimmycknuk 6akanaBpuata crerpaabHocT 03.03.02 - ®dusnka gomkeH 001a1aTh

cieayommMu npodeccuonanbHbiMu koMneTeHuusamu (I1K), kotopsie popmupyrorcs B
npolecce U3y4eHus Kpucramuiorpapuu:

N Unn B pesyabrare n3yueHus: yueOHOH TUCIUILIMHLI 00 yUarOIINeCs
Conepxanue pesy i i i
eKC OJDKHEBI
KOMIIETEHIINU
1| KOM .
(v €€ 9acTH) 3HATh YMETh BJIAJIETh
| OUU
1| IIK- | CmocoOHOCTEBIO COBPEMEHHYIO MIPOBOJINTh HAYYHbIE | HABBIKAMH HAYYHBIX
2 MPOBOANTH HAyUHBIE | MPUOOPHYIO 6a3y HCClIeJOBaHUSI B HUCCIeI0BaHUM B

HCCICI0OBAaHUs B

(B TOM uncie

n30paHHOM 00NacTh

n30paHHOM 00JIacTH

n30paHHOM 00JIacTU | CIIOKHOE 9KCIIEPUMEHTAJIBHBIX | SKCIIEPUMEHTAIbHBIX
AKCIIEPUMEHTAIbHBIX | (U3NYECKOe u () U (unn)

U (Wn) 000pyI0OBaHNE) U | TEOPETUUECKUX TEOPETHUECKHUX
TEOPETUUECKHUX METOJIUKY ¢buznyeckux buznyeckux
bu3nueckux Hay4YHBIX HCCIIEIOBaHUM € UCCIIEIOBaHUI €
UCCIJIEJOBaHMM € HCCIIEIOBaHM B ITOMOLIBIO MIOMOUIBIO

IIOMOIIBIO n30paHHON COBPEMEHHOMN COBPEMEHHOM
COBpPEMEHHOI o0nactu npuOopHoO 6a3bl (B | mpuOOpHOI 6a3sbl (B
npuOOpHOI 0a3el (B | PU3HUECKUX HC- TOM YHUCTIE TOM YHCIIE

TOM YHCJIE CJIETOBaHUM (B TOM | CJI0)KHOTO CJI0KHOTO
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N Ung B pesyinbrare usyueHus yueOHON JUCIAIIINHEI 00 yYYarOIIUeCs
Conepxxanue pe3y i ‘4 i
eKc JTOJKHBI
KOMIIETCHITHH
| KOM .
(umu e€ yacTh) 3HATh YMETh BIIQJICTh
| IUu
CJIO’KHOTO YHCIIE CII0KHOTO (bu3nIecKoro bu3nveckoro
bu3IecKoro (hbU3UIECKOTO o0opyoBaHus) U 000opyIoBaHus) U

o0opyIoBaHus) U o0opyoBaHus) U

UH(POPMALIMOHHBIX MH(POPMAIIMOHHBIX | TEXHOJIOTHH C

TEXHOJIOTHM C TEXHOJIOTUH C y4€TOM
y4E€TOM

OTCYCCTBCHHOI'O U

YUYETOM OTCUCCTBE
HHOTO | 3apy0ex-
HOTI'O OIIbITa

3apy0eKHOTO OTbITa

UH(GOPMaIMOHHBIX

OTCYCCTBECHHOI'O 1N
3apy0eKHOT0 ONbITA

UH(OPMAIMOHHBIX
TEXHOJIOTHH C
y4eToM
OTCUYECTBEHHOI'O U
3apy0eKHOTO OTBITa

B pe3ynbrate ocBoeHus aucuuiuinabl Kpucramiorpadus o0yqaromuiics J0KeH
3Hamp OCHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHUS TBEPIOTEIBHBIX MAaTEPUAIIOB C 3aJaHHBIMU
CBOMCTBAaMM; MTOHUMATh B3aUMOCBSI3b COCTaBa, CTPYKTYPHI U (PU3NUECKUX CBONCTB KPUCTAJIIOB,
yMmemp IPUMEHATH PU3NUECKIE MOACTU U 3aKOHBI JJIs PEIICHUS PUKIIAIHBIX 33/1a4;
énademsp MeTo1aMu (PU3HUKU MPU PEIICHUH COBPEMEHHBIX U TIEPCIIEKTHBHBIX TEXHOJIOTHICCKIX

3ajad.
2. CTpyKTYypa M coiep:KaHHe JMCIHUIIIHHbI

2.1. PacnpenesieHue TPpyA0EMKOCTH JUCHUILIMHBI 10 BUAAM padoT

OO61mas Tpya1o€MKOCTh AUCUUIUIMHBI cocTaBisieT 3 3au.el. (108 vacoB), UX pacmpeneneHue

110 BUJaM paboT mpecTaBieHo B Tabnuie (011 cmyoenmos ODO):.

Bun yuebnoit paboTbl CemecTp/uacsl
6

KonrakrHasi padora, B TOM 4HcJIe: 36,2
AyauTOopHBbIe 3aHATHS (BCEro): 32
3aHsATHS JEKIIMOHHOTO TUTIA 16
JlaboparopHsble 3aHATH -
3aHsITHSI CEMUHAPCKOTO TUNA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS) 16
HNnas koHTaKkTHas padoTa:
KonTpons camocrositensHoi pabotsl (KCP) 4
ITpomexyrounas atrectanus (MKP) 0,2
CamocrosiTeJibHas padoTa (Bcero): 71,8
B Tom unciie:
Kypcosas paboma 20
IIpopabomxka yuebnoz2o (meopemuuecko2o) mamepuana 15
Buvinonnenue unousudyaivHulx 3a0anull (n0020moeKa coooueHull, 10
npezenmayuii)
Peghepam 10
ITonroroBKa K TeKyIeMy KOHTPOJIO 16,8
KonTpoJn: -
[TonroroBka K 3aueTy -
OO6masi Tpya10eMKOCTh yac. 108

B TOM YHCJIe KOHTAKTHas padoTa 36,2

3a4. el 3




2.2. CTpyKTYypa IMCHUILIMHBI:

Jucnunnuna Kpucramiorpadus BKIIIOYaeT CleAyIOIne pa3aesbl:

1. T'eomerpuueckas KpucTaiorpadus.

2. CrpykrypHas kpuctaiorpadus (KpUCTAIIIOXUMHUSA ).

3. ®wusnyeckas Kpucramuorpadus.

Pacnpe/:[eneHI/Ie BHUI0OB y‘IG6HOI>i pa6OTBI H UX TPYAOCMKOCTH I10 pasaciiaM JUCHUIIIIMHBI:

KonnuectBo yacos
Ne
AynutopHas Bueayaurop-
pas- HaumeHnoBanue pa3zaenon
Bcero paborta Has pabora
nena
J | KCP | UKP | II3 CPC
I'eomerpuueckas
1 P 271 | 4| 1 |01 | 2 20
KpucTtaymorpadusi.
CrtpykrypHas kpucramiorpadpus
2 PYKTypHasi Kp pad 31 | 4| 1| - | 6 20
(KpuCTaIIIOXUMUSI).
3 dusnyeckas kpucrauiorpapus | 49,9 8 2 0,1 8 31.8
Utoro 108 | 16 4 0,2 16 71,8
2.3. Conep:xanue pa3iesioB M CHUIITHHBI
Pa3 | Hauwme- ®dopma Kom-neren-
JieNl | HOBaHUe Copepxanue paszzaena TEKYIIETOo U
Ne | pazgena KOHTPOJIS
1 2 3 4 )
1 | I'eomerp DJIEeMEHThl CHMMETPHH, KJIaCChl, 3amura
nyeckasa CUHI'OHHWH U KaTCTOPHH. TeOpeMBI Ha60paT-X
Kkpucran- | COKEHHS JIEMEHTOB CHMMETPHH. pabor, IK-2
VYcranoBka kpuctaimioB. MHIEKCHI
nor-pus TECTUPO-BaHHE
Munnepa. Tpanciusanuus u
IPOCTPAHCTBEHHBIE IPYNIbI CHMMETPHUHU.
2 | Crpykty | Pemérku bpase. Koopaunanuonssie 3amura Crioco6HOCTh
pHas quciia, -C(bepbl U -MHOT'OI'paHHUKMU. Yucio Ha60paT0p'HLIX MPOBOJUTH
KpHCTa- dbopmynbHbIX equHuIl. CTPYKTYpHBIE pabor, HayTHEIe
tunel. Monusle pagunycbl. OcOOEHHOCTH
nor-pus . TECTUPO-BaHUE. JKCIIEPUMEHTA
IJIOTHEWIINX yrnakoBoK. [Ipenemnsl
YCTOWUYHUBOCTHU CTPYKTYP. JILHBIC
Temsl pa3zaena criocodcTBYIOT HopMuUpo- usmueckne
BaHUIO CITIOCOOHOCTEH, yka3anHbIX B [1K-2. HCCIIeA0BaHUS
C TIOMOIIIbIO
COBPEMEHHOM
npuOOpHOI
0azs1 (I[1K-2)
3 | ®usnyec | BsauMocBs3b cocTaBa, CTPYKTYPHI U 3amuTa nabopar-
-Kas (bU3UYECKUX CBOMCTB TBEP/BIX TEIL. HBIX paboT, TecT.
KpucTa- [IpenenbHbIE TPYIIIBI ¥ PUHIIATIBI [TpoBepka
Jorpa- | CHMMETpPUH. Y Ka3aTeIbHbIC TOBEPXHOCTH. | CIIOCOOHOCTEH ITK-2
¢bus Knaccudukanus KpucTauioB 1Mo ux MIPOBOJIUTH
(du3nYEeCKUM CBOMCTBAM: MUPO-, CETHETO- | HAay4YHbIE Crioco6HOCTh
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Y IIbE303JIEKTPUKH; OJJTHO- U IBYOCHBIE HCCIIEIOBaHUs B | IPOBOAMTD
KPUCTAJIJIbl, THPOTPOIIHBIE KPUCTAILIBL. n30paHHON Hay4yHbIE
VYcBoeHMe Bcex TeM paszjelia obacTu TEOPETUUECKHE
(dopMHPYIOT CIOCOOHOCTH MPOBOJHUTH SKCIIEPUMEHTAJIbH | UCCIIEJOBAHMUS
Hay4YHBIE UCCIICIOBAaHMSI B U30paHHOM bIX U (WJIH) B U30paHHOU
00J1aCTH DKCIIEPUMEHTAIBHBIX U (WIJTH) TEOPETUUECKHUX obnactu
TEOPETUYECKUX (PU3UUECKUX ¢buznyeckux KpHCTaiorpa-
UCCJICIOBAaHUM C IIOMOLIbIO COBPEMEHHOM | MCCIel0OBaHUM ¢ | (um.
npubopHo# 6a3sl (I1K-2). MTOMOIIBIO
COBPEMEHHOM
npuOOpHOI 6a3bl.
2.3.1 3aHATHSA JTeKINOHHOI0 THIIA
®opma | Konnu-
HanmenoBanue
Ne Copepxanue paszzena TEKYILEro BO
pasznena
KOHTpPOJISI | 4acoB
1 2 3 4
1.| I'eomeTpuuec- | DnaeMeHTbl CUMMETPUH, KJIaCChl, CHHTOHUM U
Kas KpUCTal- |KaTeropuu. Teopembl CIOKEHHs 3J1EMEHTOB biunonpoc
norpadusi  |CUMMETpPHUH. Y CTaHOBKA KPUCTAJLIOB. MIHIEKCHI 4
Munnepa. TpaHciAnys U IPOCTPAHCTBEHHBIE TPYIIIIBI
CUMMETPUHU.
2.| CrpykrypHas |Pemérku bpase. KoopaunanuonHnsie uncina, -chepsl 1 - (biaumonpoc
KpHCTan-  |[MHOTOTPaHHUKH. HHCIIO (pOPMYIBHBIX CAMHHAL,
norpadus Crpyktypsble Tunbl. MonHble paanycsl. OcobeHHOCTH Tecr 4
IJIOTHEUIINX YIakoBOK. IIpenensl ycToitunBocTH
CTPYKTYP.
3.| ®dusnueckas |B3zaumocBs3b cocTaBa, CTPYKTYPHI U (PU3HUECKUX
KpUCTaJI-  |CBOWCTB TBEPHBIX TEIl.
norpadus  |IIpenenbHble rpynnbl U IPUHLIMIIBI CHMMETPHH. Brmumonpoc| 8
VYkazarenpHble moBepxHocTU. Knaccuduxarms
KPUCTAJIJIOB 110 UX (PU3MYECKHUM CBOMCTBaM: MUPO-,
CETHETO- U MbE303JIEKTPUKHU; OJTHO- U ABYOCHBIE Tect
KPUCTAJIJIbl, THPOTPOIIHBIE KPUCTAJLIIBI.
Hmoeo: 16
2.3.2 BanusTusi cemunapckoro tuna (IMK-2):
Ne Ne . Kon-Bo
paznena Tembl cemruHapcKuX (MPaKTUYECKUX ) 3aHATUN
n/m 4acoB
JUCLUILINHBI
1 1 CHUMMeTpHS KPUCTAJUIMYECKUX MHOTOIPaHHUKOB. Y CTAHOBKA 2
KPHCTAJUIOB U ONIPE/eNIEHNE NHIEKCOB MUIIIepa mIocKOCTeN.
2 2 ['eomeTpus mpocTpaHCTBEHHOM peméTku. OnpeneneHue 6
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IUIOTHOCTH KPUCTAJIIOB U KO3()(PULIMEHTOB 3amOTHEHUS.

IIpenenbHble TPYIIBI U IPUHLKAIBI CUMMETpUU. EcTecTBEeHHas 8
U MCKYCCTBEHHAas aHW30Tponus Kpucramio. Knaccupukanus

KpHUCTAJJIOB I10 UX (1)I/IBI/ILIGCKI/IM CBOMCTBaM.

Hroro: 16

2.3.3 JlaGopaTopHble 3aHATHS: (He npedycMompeHvl)

2.3.4 TlpuMepHblii nepeyeHb KypPcOBbIX padoT:

1. MeTop! BbIpalMBaHuE MOHOKPHUCTAJLIOB.

2. CtpykTypa 1 pu3n4YecKue CBOUCTBAa MOHOKPHCTAJIIOB CIOKHBIX OKCHJIOB.
3. MoaepHM3anus CeunpakTUKyMa 1o KpucTauiorpaguu.
4. PazpaboTka METOJMKH OIICHKH 3HAHUH CTYJIEHTOB IO KpHCTAIIOrpadum..
2.4 TlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecriedeH s 1JIsI CAMOCTOSITEIbHOH PadoThl
o0yyarommxcs no Aucuunaube Kpucmannozpagus.

No Bux CPC [lepeueHn yueOHO-METOUUECKOTO oGecneqSHm TUCIUILINHEBI
T10 BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOTHhI
[TpopaboTka .
1 | reoperuueckoro Metonuyeckue peKOMEHJAMU [0 OpraHu3aldd CaMOCTOSTENbHOM
pabotsl ctynenTos, ®I'BOY BO «Ky6l'V», 2012. - 33 c.
MaTepuaia
1. bymenesa FO.U. Kak npaBunbHO Hanucath pedepar, KypcoByrO U JH-
IUIOMHYIO paboThl: YdeOHOe mocobue st OakamaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedpepat https://e.lanbook.com/book/93331.
2. Kysnenmo W.H. Pedeparbi, KypcoBble U AUILUIOMHBIE pPaOOTHI.
Meroanka moaroToBKH U ohopmiieHHs [DIEKTPOHHBIM pecypc]: yueo.
nocobue — DaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beinerxanuna A.O. JlenoBble U Hay4HbIE TIpe3eHTAMH [ DJIEKTPOHHBII
MpEe3eHTAalUU | pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepaun: dupexr-
3
10 TEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4ebHO-MeTOANYECKUE MAaTEPHAIIBI I CAMOCTOSITEIHHOM pabOThl O0YJAIOIIINXCSI U3
YHCJIa MHBAINOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) mpenocrasisiores
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbSI U BOCHIPUATHS HH)OPMAIIIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTa,

- B popme ayaunodaiina.



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

00yJaromuxcs.
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HaHHI)II;'I MNEPCUCHb MOXKCET OBITE KOHKPETU3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHI'CHTA

3. O6pa3oBaTejibHbIE TEXHOJIOTHH.
[Tpu peanuzanuu yueOHOU paboThI o0 ocBoeHHIO “Kpucramiorpadgun™ ucrnonb3yroTcs

COBpPEMCHHBIC O6paSOBaTeJ'II)HI)Ie TCXHOJIOTHMH:

— MHTEPAKTUBHOE O0y4YeHHUE;
— MCCIIEIOBATEIbCKUE METO/IBI B O0YUCHUH,
— npoOiieMHOe 00y4YeHHE.
Bosbmiasi yacth JIEKIUH TPOBOJMTCS C WCIOJNIB30BAHUEM JIOCKH, IPOEKTOpa, TaOIuII,
IUTAKATOB ¥ JIEMOHCTPAIMOHHOTO JKcrepuMenTa. bomee 70% o0miero KOHTaKTHOIO BpEeMEHHU
(36,2 yaca) nmpoBOAATCS B UHTEpAaKTUBHOU opMme (26 yacoB).
3ansTus 1a00PaTOPHOTO MPAKTHKYMa IPOBOISITCS B CIICIIUATM3UPOBAHHON Ta00PaTOPUH.
CamocrosiTenpbHast padoTa 10 AUCIUILINHE BKIIIOYACT:

— CaMOIOATOTOBKY K YUYEOHBIM 3aHSTHUSAM II0 KOHCIIEKTaM, Yy4eOHOW JmTeparype,

MHTEPHET pecypcam;

TBOPUYECKUX 3aJaHUM).

— BBIIIOJIHEHUC JOMAIIHUX SaILaHI/Iﬁ (pCIHGHI/Ie TUIIOBBIX 3ala4 W BBIIIOJIHCHUC

4.0neHOYHbIe CpeaCcTBa /sl TeKYILIero KOHTPOJISI YyCIeBAeMOCTH U IPOMeKYTOYHOM

aTTrecTaluu
4.1 ®oHA OLIEeHOYHBIX CPEACTB /ISl MPOBeIeHNUs TeKyIIel aTTecTauuu
OneHka KauecTBa OCBOEHHUS MPOTPAMMBbI BKIIOYACT TEKYIIUH KOHTPOJb YCIEBAaEMOCTH U

WUTOTOBBIN KOHTPOJIb (3a4€T).

Texymuii KOHTPOJIb YCIIEBAEMOCTH BEIAETCS IO pe3y/lbTaTaM BBIMOJTHEHHUS JTOMAIIHUX
3aJaHui U MPAKTHYECKUX (pacuéTHBIX) paboT.
B koHIe Kaxxaoro paszena MPOBOIUTCS TaK HA3bIBAEMbINA “ONUI-OMPOC”, KOTJA CTYICHTHI

TYT K€, I0CJIE€ HOMEpa 3aJlaHHOr0 BOIpoca, MUIIYT (GOPMYJbI U (UIM) ONpPEAEICHUs, PEIIaoT

“KOpOTKHE” 3aJauu.

Ilpumep onanka o1uy onpoca:

Crynent(ka)

['pynma

1. [aTb kpaTkue onpeaeneHus CiaelyoUM MOHITHSIM:

- KJIaCC WK I'pyIirra CMMMCTPUH KpUCTaJlJIa

- IPCACIIbHBIC I'PYIIITBI CUMMCETPHUU

- crpykrypHsbiii Tan “NaCl”

2. YCTaHOBUTH KPUCTAILIBI KJIACCOB

32 mw 3m

3. Jlokasarh Hanmuuke (OTCYTCTBHE) MbE303JIEKTpHUeckoro 3ddekra y KpucTaioB kiaccoB 4/m u 3.

4. 3anosHUTH TaONMILy, TOCTABUB + WKW — TaM, ]I HAJO.

QDusuueckoe Ilveso- T'upomponusa Oono- ey- Hupo-
Knacc ceoiicm- IneKmpuu. (épawenue OCHbLIL OCHbLI IneKkmpuy
Kpucmania 60 Ihpexm naoc-mu noaap.) | Kpucmann | Kpucman | Ighgpexkm

| —




222

mm?2

1

23

4m?2

5. Kakum maTtpunam rnpeobpa3oBaHusi KOOPIMHAT COOTBETCTBYIOT ONE€pallui CUMMETpUn 2y u 4,7

6. Kparko

chOpMyIMpOBaTh  MPHUHIMI ~ CYNEPIO3UIIMA W  TPUBECTH  C60U  TIPUMED.
Tembl cemunapcKux 3auamul
CuMMeTpHs KPUCTAJUIMYECKUX MHOTOTPaHHUKOB.
YcTaHOBKa KPUCTAJUIOB M OTIpeieTIiCHHEe MHIEKCOB Muiliepa mIoCKOCTEH.
['eomeTpusi IPOCTPAHCTBEHHOM PEIIETKHU.
OnpezeneHue IIOTHOCTH KPUCTAILIOB U KO (DUITMEHTOB 3aIl0JIHEHHS.
[IpenenpHbIC TPYIIIBI M IPHUHIIAIIEI CAMMETPHH.
EcrecTBeHHAas: M HCKYCCTBEHHAs! aHU30TPOIHS KPUCTAILIOB.
Knaccugukaius KpucTajuioB 1Mo uX GU3NIECKUM CBOHCTBAM.
3adanus ona camocmosamenvHol pabomul CmyOeHmos.
3aKOHOMEPHOCTH IUIOTHEHUIITNX YITAKOBOK IIApOB.
[Ipenensl yCTOWYHUBOCTH CTPYKTYP.
OCOOCHHOCTH CTPOCHUS M CBOMCTBA KUKUX KPUCTAILIOB.
N3omopdusm 1 noaumMophusm.
KoadduimeHT 3amnoHeHust 31eMEeHTapHON SUYCHKH.
Dopmbl u cooeparcanue ammecmayuil.
Dopmvl ammecmayuil.
AHaiu3 pe3ynbTaToB JOMAIIHUX U KOHTPOJIBHBIX Pa0oT.
OOcyxeHre pe3yybTaTOB BRIMIOJHEHUS U 3aIlIUTa PACUETHBIX padoT.
3auéT B KOHIIE CeMecTpa.
IIpumepvl KOHMPOILHBIX BONPOCOB.
DNEeMEeHThl CAMMETPUHU TOYEUHBIX TPYIIIL.
TeopeMbl CIIOKESHHSI 3JICMCHTOB CUMMETPHH.
[TpUHIMITBI CHMMETPHUH B KpUCTANIOPU3UKE.
[Ipenensl yCTOWYHUBOCTH CTPYKTYP.
Ilpumepovt mecmos: Tect 1
Bormpoc BapunaHTbl 0TBETOB
1 2 3 4
Knacc (rpynmna) cummeTpun 4mm m3m 4/m 23
4-XTpaHHOW MUPAMUIBI .
Knacc cummMerpun okrasapa 4mm m3m 4/m 23
K kaxoif kareropuu OTHOCUTCS BBICIIIAS HU3MIAs cpemHsis HE
TpEXrpaHHas nmpusma? CYIIIECTBYET
Omnpenenure nHACKCH Muiepa (142). (421) (412) (124)
I0CKoCTH, ecnu (X, Y, Z) = (2, %, 1).
Onpenenute koopauHatel mwiockoctu | (Y4,1/3,1/4) | (1/3,1/6,1/4) | (1/4,1/3,1/2). | (1/3,1/4,1/6)
¢ unaekcamu Musepa (432).

Tect 2.
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Bonpoc BapuanTbl oTBETOB
Tun pemérku bpass CsCl C P | F
Tun pemérku bpass NaCl C P I F
CkobKO (DOPMYITBHBIX €IMHUI] B pEIIETKE TUMA “anMasa’? 1, 4, 8, 12
B kpucTanmax kakoro Kjiacca BO3MOXKEH 4/m, 4mm, mm, 2/m
Mbe303JIeKTpruIecKuii 3pdext?
KoopauHanmoHHOE YHCIIO B CTPYKTYPE THIA “MeN’’ paBHO 1, 4, 8, 12

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /sl POBeIeHNsI MPOMEKYTOYHOIH aTTecTAlNU
(npomedicymounas ammecmayus He npedycmompena)

4.2.1 KpuTepuu oleHKH NMPH UTOrOBOi aTTecrauuu (3auém):

Kpumepusamu ycmnozo omeema 6yoym evlcmynams ciedylowjue Kaiecmea sHaHuil:
-[I0JIHOTA — KOJIMYECTBO 3HAHUI 00 N3ydyaeMOM O0OBEKTE, BXOASIIHMX B IIPOTrpaMMy;
-rJIyOrnHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHHUH 00 00BEKTE;
-KOHKPETHOCTh — YMEHHE PACKpPHITh KOHKPETHBIC MPOSBICHUST 000OMIEHHBIX 3HAHMI (J0Ka3aTh
Ha MMPUMEPax OCHOBHEIE MTOJIOKEHHS);
-CUCTEeMHOCTb — MPEJICTABIICHUE 3HAHUI 00 00BEKTE B CHCTEME, C BBIICJICHUEM CTPYKTYPHBIX €€
AIIEMEHTOB, PACIIOJIOKEHHBIX B JIOTHYECKOW TIOCIIEI0BATEIBHOCTH;
-pa3BEPHYTOCTH — CITIOCOOHOCTD Pa3BEPHYTH 3HAHUS B PSJI TIOCIIEOBATEIBHBIX IIATOB;
-0CO3HAaHHOCTh — MOHMMAaHHUE CBS3CH MEXIy 3HAHHMSIMHU, YMEHHE BBIICIHUTH CYIICCTBEHHBIC U
HECYIIIECTBEHHBIEC CBS3H, TO3HAHUE CIIOCOOOB M MPUHIIUIIOB MOJTyYCHUS 3HAHUH.

Kpumepusmu nucomennoco omeema u npaxmuueckoco omuéma OyO0ym 6blCmynams
cneoylowue Kauecmeda 3HaAHUull.
-[I0JIHOTA — KOJIMYECTBO 3HAHUH 00 M3yuyaeMOM 00BEKTE, BXOASIIHMX B IIPOrpaMmy;
-ryOWHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHHUH 00 00BEKTE;
-KOHKPETHOCTb — YMEHHUE PACKPBITh KOHKPETHBIC TIPOSIBIICHUS 000OIMEHHBIX 3HAHHA.

Omeem cmydenma ma 6onpocwi no oucyuniure «Kpucmannoepagusa» oyenusaemcs no
08YX0aLIbHOU cucmeme (3aumeno/ne 3aumeno).

«3a4TeHO0» CTaBHUTCS, €CITH:
- JIaH OTBET JIOCTATOYHOM CTETEeHU MOJHOTHI Ha MMOCTABIEHHBINH BOMPOC;
- JIOTUKAa W TOCJTIeNOBATEIBHOCTh H3JIOKEHUS HE HWMEIOT HApYIIEHWH WIH TPHCYTCTBYIOT
HE3HAYUTEIIbHBIC HAPYIIICHUS;
- U3JI0’)KEHHUE TEOPETHUECKOTO MaTepralia U ynoTpeOIeHue TEPMUHOB OBLII0 0€301MO0YHBIM UITH
JIOTIYIIIEHbI HECYIIECTBEHHbIE HETOYHOCTH UITH OIIHOKH;
- TIOKa3aHbl YMEHHS M HaBBIKH MTPAKTHYECKOTO TPUMEHEHHS TEOPETHUECKOTO MaTepraa.

«He 3a4TeH0» CTaBUTCS, €CIIH
- OTBETHI HA TMIOCTABIICHHBIE BOIPOCHI HE OBUIN JaHBI, a TAK)KE €CIIH:
- JIOTUKA U TIOCTIEI0BATEIbHOCTD U3JI0KEHHSI UMEIOT CYIIECTBEHHBIC HAPYIIICHHUS,
- IOMYIIEHBI CYIIECTBEHHBIE OIIMOKH B TEOPETUIECKOM MaTepHalIe;
- B OTBETE OTCYTCTBYIOT BBIBO/IBI;
- cOpMHPOBAHHOCTH YMEHHI 1 HABBIKOB HE MTOKA3aHa.

OneHouHblE CpeAcTBa JJIsl MHBAIMAOB U JIMI] C OrPAHMUYEHHBIMU BO3MOXHOCTSMU
3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3UYECKUX 0COOEHHOCTEH.

— Tpu HEOoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IIOATOTOBKU OTBETA HA DK3aMEHE;

— MIPU MIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB O0YyUEHUSI UHBAJIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbS IIPELyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIMBUIYaIbHBIMU OCOOCHHOCTSIMU;

10
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— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLEHUBAHUS PE3yJIbTAaTOB OOydYeHMs] IO JUCLUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.

IIponienypa oneHMBaHUs pe3yJabTaTOB OOY4YEHHs WHBAJIUAOB M JIMIl C OrpaHHMYEHHBIMH
BO3MOXXHOCTSIMU 3JI0pOBbsl 10 JUCLMILIMHE (MOAYJIO) MPEAyCMaTpUBAET IPEIOCTABICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPaHMYCHMSM HX 370pOBbS U BOCHPHUATUSA
uHpOpMaLUu:

Jlst i ¢ HapyIIeHUsIMU 3pSHUS:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATENIBHOTO anapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJarouuxcsi.

5. IlepeyeHb OCHOBHOW W /IONOJIHUTEJIbHOIN Y4eOHOI JuTepaTypbl, HeOOXOAUMOM 151
OCBOCHMS IMCIHUIIHHBI:

5.1 OcHoBHast iMTEpaTypa:

1. Eropos-Tucmenko, FOpuii KnapmueBnu Kpucramnorpadpuss u KpUCTALIOXHUMHS
[Tekct]: yueOHHK ISl CTYJAEHTOB BY30B, oOyuaronuxcs no crneuuaibHoctu "I'eonorusa” / 1O. K.
Eropos-Tucmenko; [non pea. B. C. ¥Ypycosa] ; Mock. roc. yu-t um. M. B. Jlomonocosa, I'eou.
daxk. - 3-e uzn. - Mocksa : Kawxkubiit nom "Yausepcuret", 2014. - 587 c.: uin. - bubnuorp.: c.
583-587. - ISBN 978-5-98227-687-2.

2. bonpape B.II. OcHOBbl MMHEPOJOTMH M KpHCTaIOrpaduu ¢ 3JIEMEHTaMH
netporpaduu [DiekTpoHHbId pecypc]| : YueOHoe mocodue / B. I1. Bonmapes. - M.: @opym :
NH®PA-M, 2015. - 280 c.
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c.

3. bacamae }O.M. Kpucrammodpusuka M KpUCTAUIOXUMUS [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / FO. M. bacanaeB ; MunucrtepctBo oOpa3oBaHus U Hayku Poccuiickoit
Oeneparun, denepasbHOE TOCYAAPCTBEHHOE OOJUKETHOE 00pa3oBaTelbHOE YUpExkKAeHUE
BBICIIETO MPOQEeCCHOHATBHOTO 00pa3zoBanus «KemepoBCKuii rocy1TapCTBEHHBINH YHUBEPCUTET. -
Kemeposo : KeMepoBckuil rocyapcTBeHHBIN yHUBEpCUTET, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

5.2  JlonmoaHUTeIbHAs JUTEpaTypa:

1. I'otTiraiin ['toHTep PU3HKO-XMMHUYECKHE OCHOBBI MaTepuanoseneHus [Tekcr] :
[yaeOnoe mocobue] / I'. ['ortmraiin ; nep. ¢ anra. K. H. 3onorosoit, 1. O. Yapkuna nox pen. B.
I1. 3nomanoBa. - M.: BUHOM. JlaGoparopus 3Hanuii, 2011. - 400 c.: wn. - (Jlydmmii
3apyOexHbIN yueOHHK). - bubmmorp.: ¢. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

2. YynpynoB E.B. OcHoBbI kpucTamiorpaduu: yueOHUK Ui CTYJIEHTOB By30B / E.
B. Uympynos, A. ®. XoxnoB, M. A. ®anaeeB. - M.: ®uszmarmut, 2006. - 500 c.: w1 -
Bubnuorp.: c. 499-500. - ISBN 5940520601.

3. ApramonoB B.A. Tpynnel u ux mnOpuioxkeHus B  (QU3MKE, XUMHUH,
kpuctaimorpadun [Tekcr] : yaeOHOe mocodue As cTyaeHToB By30B / B. A. Aptamonos, 1O. JI.
CnoBoxotoB. - M. : Akanemus, 2005. - 510 c. - (Beicuiee npodeccuoHanbHOe 00pa3oBaHUE.
EcrecTBennble Haykn). - bubnumorp. : c. 498-503. - ISBN 5769521376.
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6. Ilepeyenb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHONH ceTn «HTEepHeT,
HEeO0XO0AUMBIX /I OCBOCHHSI JUCHUNJIMHBI (MOIYJIA)
1. IIporpaMMbl MOICTTUPOBAHUS CTPYKTYPHBIX THUIIOB:
TOPQCS;
Kristallograph.rar.
7. MeTtoanyeckne YyKa3aHusi sl O0yYAlOUIUXCH 1O OCBOCHHUI0 JUCUMIVIMHBI M
MOJATr0TOBKE K MTOTOBOMY KOHTPOJIIO (3a4€TY)
KoHTposb moTy4eHHBIX 3HAaHUN OCYIIECTBIISIETCS B BUE 3ayeTa. [loaroroBka Kk HeMy — 3TO
0000111eHNEe U YKpeIUIeHHE 3HAaHUN, UX CHCTEeMaTH3alus, YCTpaHEHHE BO3HUKIIMX B IMpoliecce
yueObI TPOOEIIOB B OBIAJICHUH YI€OHOW TUCITUTUIMHOM.

3ayeT MpPOBOAMUTCA B COOTBETCTBUU C Y4eOHOW NMpPOrpaMMol MO JaHHOMY IMpEeAMETY.
[Tporpamma — 00s3aTeNbHBIN PYKOBOISIINN JOKYMEHT, 10 KOTOPOMY MO>KHO OIPEEIUTh 00beM
TpeOOBaHUH, NIPEAbSBIAEMBIX Ha 3a4eTax, a TAK)KE CUCTEMY M3y4yaeMoro y4eOHOro marepuaia.
CryneHThl BIpaBe MOJIb30BaThCS IPOrpaMMoOil U B Ipolecce camux 3aderoB. Iloatomy B xoze
W3YYEHHUs INpEeAMETa, NOArOTOBKU K 3a4eTy HYXXHO TINATEIBHO O3HAKOMUTHCA C IPOrpPaMMOM
Kypca. OTO IO3BOJMT LEJICHANPABICHHO HM3YyYUTh MaTepuall, CaMOCTOSTEIbHO IPOBEPUTH
nojgy4deHHble 3HaHuA. Ilpu moaroTroBke K 3adyeTy cleayeT MOoObIBaTh Ha TIPYHIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIUAX, KOTOPBIC, SBISSICH HEOOXOTUMBIM JIOTIOJTHEHUEM JICKIIHH,
7a00paTOPHBIX 3aHATHH, IOMOTalT TJIyO)Ke YCBOMTb Hauboyiee CIOXKHBIE MOJOXKCHUS
M3Y4aeMOro Kypca, yCTpaHUTh HpoOesbl B 3HAHUSAX. 3a4€Thl CTABAT MEPE] CTyIEHTaMU 3ajady
CaMOCTOSITENILHO PACIOPAAUTHCS MOJTYYEHHBIMU 3HAHUSIMHU, 00JIedb UX B HAJJISXKaILyl0 GopMmy,
MOJATOTOBUTH JIOTUYECKU CTPOMHBIN U HAyYHO OOOCHOBAHHBIN OTBET.

8. MarepuanbHo-TexHnueckass 0a3a, HeoOXxoauMmasi

0o0pa3oBaTeIbHOIO NMpoLecca Mo JUCHHUILINHE (MOYJII0).

Jns mpoBeneHus 3aHATHHA 1Mo mucuuiuimHe Kpucrtammorpadust mmeercs HeoOXomammast
0a3a, JEICTBYIOIUM
IIPOTUBOINOXAPHBIM IIPaBUJIaM U HOpMaM:

AJIsA OCYIIECTBJICHUA

MaTCpHAIIBHO-TCXHUYCCKAs COOTBCTCTBYIOIIAA CaHUTapHBIM n

MaTepI/IaJIBHO'TeXHI/ILIeCKOG obOecrieueHue JAUCIUITIINHBI (MOI[yJ'ISI) u
OCHAIICHHOCTD

Ne|  Bun pabot

1. | JlekuroHHBIE Jlexumonnas ayautopus (aya. 201 C), ocHaieHHas mpe3eHTaIMOHHOM

3aHATUA TEXHUKOU (IIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
MIPOrpaMMHBIM 00€eCIIeYeHUEM;
CHeraln3upoBaHHbIE JEMOHCTPALMOHHBIE CTEH/Ibl U YCTAaHOBKH 10

pa3n4HbIM pazzaenam oouiei ¢puzuku (koM. 200 C)

2. | Cemunapsl Creryraboparopus kpucramiorpagpuu (kom. 320 C), umeromias
KOMITbIOTEPHBIH KJIAcC, HArJIsIIHbIe TOCOOUs MO KpUcTalIorpaduu: MOAEITH
MHOTOTPAaHHHUKOB U TIPOCTPAHCTBEHHBIX PEHIETOK; MPOTPaMMBI
MOJICIIMPOBAHMS U UCCIIETOBAHHSI KPUCTAJUIMIECKUX CTPYKTYP,

noJisipu3auoHHbIi Mukpockon MH-8 u 5-ocHelii cronuk dénoposa.

3. | Jlaboparopusie | JITabopaTropHbIC 3aHATHS HE TTPEITYCMOTPEHEI.
3aHATHUS

4. | KypcoBoe Kabuner 17151 BBINOJIHEHUS! KYPCOBBIX paboT - cremyiabopaTopHs
NpoeKTUpoBaH | kpuctayutorpaduu (kom. 320 C).
ne Jlaboparopus BbIpanuBanus MOHOKpucTaiioB (koM. 131 C).

5. | Koncynpranuu Aynuropus 320 C, xkabuner 232 C.

6. | Tekymmii KOHT Aynuropus 320 C, xkabuner 232 C.
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pOJIb.
CamocrosTens Kabuner 1y caMocTosTenbHONU paboThl, OCHAIIEHHBIH KOMITBIOTEPHON
Has pabota TEXHUKOH C BO3MOXHOCTBIO IOAKIKOYEHUs K cetu «MHTepHe™,

IPOrpaMMOIl  3KpaHHOTO YBEJIMYEHHUS W OOECHEYeHHBbIH JIOCTYIOM B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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