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1. Lean n 3a1a4u M3y4eHUs IUCUUILINHBI
1.1. IMesu ocBOEHUS TUCITUATIIMHBI

MogepHuzaiusi ¥ pa3BUTHE KypcoB (M3MKHM CBS3aHBI C  BO3pACTAIOUICH  POJIBIO
(GyHIaMEHTaJIbHBIX HAyK B IOATOTOBKE O0aKaIaBpOB.

BHenpeHne BBICOKMX TEXHOJIOTHH B MHKCHEPHYIO IIPAKTUKY MPEAIIOIaracT OCHOBATEILHOE
3HAaKOMCTBO KakK C KJIACCUYECKUMH, TaK M ¢ HOBEHIIMMHU METOJIaMH U pe3yiIbTaTaMH (pU3HMUECKUX
UCCIICIOBAHUM.

Llensimu ocBoenus Kypca Kpucramiorpadus sBiasroTcs:

O3HaKOMJICHHE CTYJIEHTOB C OCOOCHHOCTSMHU CTPOCHHS KPUCTAUIMYECKHX M aMOP(QHBIX
TBEPJIBIX TEIl.

N3ydeHne B3aMMOCBS3U COCTaBa, CTPYKTYPhI M (PU3NUECKUX CBOWCTB KPUCTAIUIOB. M3yueHue

€CTECTBEHHON aHU30TPOIMH KPUCTAJLJIOB.

1.2. 3amauyy AMCHUILINHBI:

dopmupoBaHue HaBBHIKOB MO TPHUMEHEHUIO TIIOJIOKEHUH (QyHIaMEHTAaIbHOH (QU3UKH K
IPAaMOTHOMY HAYYHOMY aHAJIU3Y CUTYyaLHi.
OcBoenue npudOpHOI 0a3bl AJis UCCIENOBAHUS PU3NUECKUX CBOMCTB KPUCTAIIOB.

1.3. MecTo IUCHMIIMHBI B CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/ibHOM MPOrpaMMbl
BhICLIIEI0 00pa3oBaHus

Juctunnuna b1.B.0O3 Kpucrannorpadust oTHOCUTCS K BaApuaTUBHOM YacTH y4eOHOro IjiaHa
nuis HanpasiieHus 03.03.02 dusnka (OakanaBpuar).

Jl1s ycriemtHoro 0CBOeHMsI Kypca KpUcTauiopu3UK HEOOXO0AUMBI 3HAaHUSI OCHOB 00IIeH
(GU3MKU U TIPEKe BCETO pa3/iesioB, MOCBAMIEHHBIX U3YUYECHHUIO CTPYKTYPBI M (PU3HMUECKUX CBOWCTB
Pa3IMYHbIX MaTEpUaJIOB.

B cBoro ouepenp, 3HaHKUE 3aKOHOB KPUCTALTOMU3UKHN CITOCOOCTBYIOT 00Jiee TITyOOKOMY
MOHUMAHHIO TaKUX CHEIHATIbHBIX JUCUUIUINH, KaK (QU3UKa ITOJIYIPOBOAHUKOB, (PU3HKA
KOHJICHCUPOBAaHHOI'O COCTOSTHUS BEIIECTBA, HEJIMHEHHAs ONTUKA U Ap.

1.2. IlepedyeHb NIAHHPYEMBIX Ppe3yJabTATOB O0Y4YeHHsl MO AUCHHMILUIMHE (MOIYJI0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMH 0CBOCHHUSI 00pa30BaTeJIbHON NPOrpaMm

Brimyckauk 6akanaBpuata ciennanbHocTd 03.03.02 - @usnka qomkeH oonagarh
cnenyomumMu npopeccuonanbubiMu koMiieTeHIMsME (I1K), koTopsie hopmupyrores B mpoiiecce
W3YYEeHHUS KpUCTaLIorpaduu:

%0801 B pesynbprare nzydeHus: yueOHON AUCIUIUIMHBI 00 yJIaroIHuecs
Ne | ekc Conepranue JIOJIKHBI
m | xom KOMHG’SGHHI/II/I

| (wma €€ Hactu) 3HaTh yMeThb BIIAJIETh




[K-

CrocoOHOCTEIO
IPOBOIUTH
HayYHbIC
HCCIICIOBaHMS B
n30paHHOI
obnactu
IKCIIEPUMEHTAI
bHBIX U (WJIHN)

COBPEMEHHYIO
npuOOpHYIO 6a3y
(B TOM umnCIE
CIIO’)KHOE
(buzmveckoe
o0opyoBaHue) u
METOJIUKY
HAyYHBIX

MIPOBONTH HAYUHBIC
WCCIICIOBaHUS B
n30paHHOM o0nacTu
9KCIIEPUMEHTAIbHBIX
u (nm)
TEOPETUICCKHUX

(busznuecKux
HCCIICIOBAHUM C

HaBBIKAMU
HaYYHBIX
HCCIICIOBAHUH B
n30paHHOI
obnactu
IKCIIEPUMEHTAIIbH
BIX U (WJIH)
TEOPETUICCKUX




1 3apy0eKHOT0
OIIbITa

1403011 B pesynbrare u3ydenus ydeOHOM JUCUUIUIMHBI 00y4aroIuecs
Ne | ekc Conepixarue JIOJKHBI
mm | xom | KOMICTEHLUMH
quu | (W €€ Hacti) 3HATH YMETh BIIAJIETH
TEOPETUYECKUX | HMCCIICIOBaHUH B MOMOIIbIO buznueckux
buznuecKux 130paHHOM COBPEMCHHOU HCCJIESOBAHUM C
. o0nactu npubopHOil 6a3bl (B
UCCIIEIOBaHMIA C pHoop (8 | nomomero
(bu3nUecKux uc- TOM YHCHE | coBpeMeHHOI
MIOMOIIBIO o
CJIETOBaHU (B TOM | CIOXHOTO PUGOPHON 6a3bl
COBPEMCHHOU YHUCJIE CI0KHOTO (hbu3nIecKoro (B TOM 4mCIe
npubopHoii 6a3sl | pusuueckoro 000pyIOBaHUA) H | ¢j105KHOIO
(B TOM 4HCIIE obopymoBanus) 1 | UHOOPMAITMOHHBIX dU3HIECKOrO
MH(POPMAIIMOHHBIX | TEXHOJOTUH C
CITOKHOTO bop HV o0opynoBaHus) u
TEXHOJIOTHUH C y4eTOM MH(OPMALMOHHBI
¢buznvecKoro
y4eTOM OTE€YECTBE | OTEUECTBEHHOIO U | x TexXHOIOIMI C
000pyZIoBaHUs) | HHOTO M 3apyOek- | 3apyOeKHOro yHeTOM
" HOTO OTIBITa OTIbITa OTEYECTBEHHOIO
MH(POPMAITMOHH U 3apy0eXHOTr0
BIX TEXHOJIOTUH C OIIBITA
y4eTOM
OTEYEeCTBEHHOTO

B pe3ynbrate ocBoeHus nuctumianabl Kpucramiorpadus odydarommiics 10KeH
3Hamp OCHOBHBIE 3aKOHOMEPHOCTH ()OPMUPOBAHHUS TBEPIOTEIIbHBIX MAaTEPHUAJIOB C
3aJJaHHBIMH CBOMCTBaMU; IOHUMATh B3aUMOCBS3b COCTaBa, CTPYKTYPBI U PU3UUECKUX
CBOMCTB KpUCTAJJIOB; yMemb IPUMEHATh (PU3MUECKHE MOJIEIH U 3aKOHBI JIJIsl peIIeHUs
MPUKIIAJHBIX 33/1a4; 671a0emp METOAaMU (PU3UKHU NP PEIIEHUH COBPEMEHHBIX U
MEPCTIEKTUBHBIX TEXHOJOTMYECKHX 3a/1au.

2.

CTpyKTypa H cofepKaHMe TN CHUILTHHBI

2.1.

Pacnipenesienne Tpyaro€éMKOCTH JUCHHUIVINHBI 110 BUAaM padoT

O61mas TpyA0EMKOCTh AUCHUILINHBI cocTaBiseT 3 3a4.e. (108 yacoB), nux
pacmpesienieHre o BUaaM padoT MpeICTaBIeHO B Tabmute (0 cmyodenmos ODO):

Bun yuebnoit pabotbl CemecTp/uacsl
7
KonTakTHasi paboTa, B TOM 4ncJie: 52,3
AyauTopHble 3aHATHS (BCEro): 52
3aHATUS JEKIMOHHOTO TUIIA 26
JlaGopaTopHbIe 3aHATHS 26
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATHUA)
HNuasi konTakTHasi pabdora: 14,3
Kontpoinb camocTositenbHOM padoTsl (KCP) 14




[Tpomexxyrounas arrectamnus (MKP) 0,3
CamocrosiTeJbHas padoTa (Bcero): 15
B Tom umncJe:
KypcoBas pabora -
[TpopaboTka yueOHOro (TEOpPEeTUYECKOr0) MaTepuaa -
Brimoanenune WHIUWBUIYAJIbHBIX 3aI[aHI/II71 (HOI[I‘OTOBKa
COOO0ILIEHUH, Ipe3EHTaLU) )
Pedepar -
[ToaroToBka K TEKyIIeMy KOHTPOJIEO -
KounTtpoJs: 26,7
[ToaroToBka k 3auety -
Oo6masi Tpy10eMKOCTh yac. 108
B TOM 4YHCJie KOHTaKTHas padoTra 52,3
3ay. efl. 3

2.2.  CrpykTypa IMCUMILIMHBI:

Hucnunnuna Kpucramiorpadus BKIIIOYaeT CISAYIOMINE pa3aeibl:

1. Teomerpudeckasi Kpucramiorpadusi.

2. CrpykrypHas kpuctayuiorpadus (KpUCTaNIOXUMHUS).

3. ®usuueckas kpucramiorpadus.

Pacnpez[eneHI/Ie BHU 0B yqe6H0171 pa6OTH " UX TPYAOCMKOCTH I10 pa3aciiaM JUCHUIIINHBI:

{0JMYEeCTBO YacOB
Ne
a3- HaumenoBanue pasnenon \YAUTOpHAs Breaynurop-
P Bceero pabota Has paboTa
nena
JI KCP HKP CPC
1 I'eomerpuueckas 221 9 4 01 5
KpucTayuiorpadusi.
5 CrpykrypHas kpucramiorpadpus 97 9 5 0.1 5
(KpHUCTaTIIOXUMUSA).
3 ®duznyeckas Kpucraiorpadus 49,9 8 > 0,1 >
Uroro 108 26 14 0,3 15
2.3. Conep:xanue pa3aeioB TUCHUTLIAHBI
Pa3 Haunwme- ®dopma Kowm-nieren-
Jen | HOBaHHWE Copneprxanue paszzaena TEKYIETO 842078
No| Paszena KOHTPOJIS
1 2 3 4 5




I'eomerpuu DJIEMEHTBI CUMMeTpuH, | 3ammuTa jabopart-
ecKast KJIaCChl, CHHTOHUM ¥ KAaT€ropuu. | X pador, I1K-2
TECTUPO-BaHHE
KpUCTAI- JIOT- Teopembl ClOXKEHHUS 3JIEMEHTOB p
dust CUMMETPUHU. YcTaHoBka

KpHUCTAJLJIOB. Hnpnexcel
Munnepa. Tpanciauus u
MIPOCTPAHCTBEHHBIE TPYIIIBI
CUMMETPUHU.

CrpykrypHa | Pemérku bpase. 3amura CrniocobHOCTB

s KpuCTan- | KoopauHAIMOHHBIC YUCIIA, - n1abopaTop-HBIX MIPOBOJNTH

nor-¢pus chepsl U -MHOTOTpaHHUKH. Yuciio pabort, Tectupo- Hay4HbIC

(OPMYIIBHBIX EIMHHII. BaHUE. JKCIIEPUMEHTA
Ctpykrypuble THUNOBL. HoHHBIE JIbHBIC
paguychl. Ocobennoctu busnueckue
IUIOTHEUIINX YITaKOBOK. [Ipenensl HUCCIICOOBAHUA
YCTOWYHUBOCTH CTPYKTYP. ¢ NOMOIIBIO

Tembl paszena ciocoOCTBYIOT COBPCMCHHOU
(GopMHpPO- BaHUIO CLIOCOOHOCTEH, npubopHoH
yKa3aHHbIX B [TK-2. Gazer (I1K-2)

dusnuec- B3anmMocBsi3b cocTasa, 3amuTa nadbopar-

Kast CTPYKTYpbI U (pU3HYECKUX CBOMCTB| HPIX pabor, TecT.

N [IpoBepka
KpHUCTal- | TBEPMABIX TEIl. .
norpa-dus - CIIOCOOHOCTEH I1K-2
JIbHBI Tpynmsl U
peae © py POBOJUTH

TIPUHIIHIIBI CUMMETpPHHU.

PHHIL p HayqHBIC CrnocoOHOCTh
VYkazarenbHble  MOBEPXHOCTH. MCCIICNIOBAHHSA B | poBoaHTD
Knaccudukamus Kpuctamop mo | M30panHOk Hay4HBIE

. obnacTu
uxX (QuznYeckuM CBOMCTBaM: TCOPCTUHICCKUC
po- — ; OKCIICPUMEHTANBH | yccreioBaHUS
’ BIX 1 (MITH) B U30paHHoON

NBbC303JICKTPUKH, OQHO- u TEOPETUUECKUX 0671aCTH
JIByOCHBIE KPUCTAILIIBL, (pusnaecknx KPHCTaILIOrpa-
THPOTPOITHBIE KPUCTAILITHI. HCCICAOBAHUI C | chyy,

ITOMOLIBIO

YcBoeHue Bcex TeM paszjiena N
COBPEMEHHOM

(hopMHUPYIOT CITOCOOHOCTH
MIPOBOJIUTH HAyYHbBIE
WCCIIEIOBaHMsI B U30paHHOU
00JIaCTH 3KCIIEPUMEHTABHBIX U

(wm) TeopeTHuecKuX (PU3NIECKUX
HUCCIIEIOBAHUN C IIOMOIILIO

COBPEMEHHOM MpuOOpHOI 0a3bl
(TIK-2).

puOOpHOI Oa3bl.

2.3.1 3auaTus JeKIMUOHHOI0 THIIA




®opma | Konnu
Ne Hamerosamme Conepxanue pazaena TEKYIIEro | -go
pasea KOHTPOJIA | yacoB
1 2 3 4
1.| T'eomerpuuec- ONEeMEHTBl CUMMETPUH, KJIACChl, CHUHTOHUM M
Kas KpUCTal- |KaTeropuu.  TeopeMbl — CIOXKEHMs ~ 3JIEMEHTOB |baunorpoc
norpadust  |cUMMeTpHH. YCTaHOBKAa KpUCTAIOB. WHIEKCHI 4
Munnepa. Tpancnsauus U IpOCTPAaHCTBEHHBIE IPYIIIIBI
CUMMETPUHU.
2.| CrpykrypHas |Pemérku bpase. Koopaunaronnsie uncia, -chepst u |biuionpoc
KpUCTaJ- |-MHOTOTPaHHHUKH. YuCIO (QOPMYNBHBIX EIWHUIL.
norpadust  |CtpykrypHbie TUIBL. MoHHBIE paanyckl. OcoOeHHOCTH Tect 4
IJIOTHEMIIMX ynakoBoK. Ilpenensr  ycrolWumBocTH
CTPYKTYP.
3.| Pusmnueckas |B3zaumocBs3b cocTaBa, CTPYKTypbl U (hu3MuUecKHX
KpUCTAT-  |cBOICTB TBEPABIX TEII.
norpadus IIpenenbHble TPYNIIBI U NIPUHLMIIBI CAMMETPHUU. bmnmonpoc| 8
VYkazarenbHble noBepxHocTH. Knaccuduxanus
KPUCTAJIJIOB 110 MX (PU3UYECKUM CBOMCTBAM: MUPO-,
CETHETO- U NbE303JIEKTPUKHU; OJTHO- U JIBYOCHbBIE Tecr
KPUCTAJIJIbl, TUPOTPOIIHBIE KPUCTAILIIBI.
Hmoeo: 16
2.3.2 3aunsartus cemunapckoro Tuna (I1K-2):
Ne
Ne T . Kon-Bo
€Mbl CEMUHAPCKUX (MPAaKTUYECKUX ) 3aHATUN
n/n pasAca 4acoB
JUCLUTIIAHBI
1 1 CuMMeTpHs KPUCTAJUIMYECKUX MHOTOTPaHHUKOB. Y CTAHOBKA 2
KPHCTAJUIOB U OIIpEeNIEHNEe NHIEKCOB MUIIIepa mIoCKOCTEN.
2 2 ['eomeTpus mpocTpaHCTBEHHOM peméTku. OnpeneneHue 6
IUIOTHOCTH KPUCTAJIOB U KOA(PGUIIUEHTOB 3aM0HEHNUS.
3 3 IIpenenbHblE TPYIIBI U NPUHLIKIIBI CHMMETpHUH. EcTecTBeHHas 8
U MCKYCCTBEHHAsi aHU30Tponus KpuctauioB. Kinaccuduxanus
KPHUCTAJJIOB IO UX (PU3MUYECKUM CBOMCTBAM.
Uroro: 16

2.3.3 JlaGopaTopHble 3aHATHSA: (He npedyCMOmpeHbl)

2.3.4 IlpuMepHbIii nepeyeHb KypPCOBBIX padoT:




1. Metozp! BeIpaniBaHNE MOHOKPHUCTAJIOB.

2. CtpykTypa u pu3nyeckrue cBOMCTBA MOHOKPUCTAIIJIOB CIIOKHBIX OKCHJIOB.
3. MozaepHH3a1ys CHeHnpakTHKyMa 110 KpucTaIiorpapun.
4. PazpaboTKa METOJMKH OIICHKH 3HaHUI CTYJEHTOB 110 KPUCTAILIOTpaHH..
2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 O0ecrevyeHus AJIsl CAMOCTOATEIbHOI padoThI
o0yuawmuxcs no gucuunianne Kpucmannozpagus.

[Tepeuens yueOHO-METOAMYECKOTO 00CCTICUYEHUS TUCITUTUIUHEI IO

Ne Buxg CPC o
BBITIOJTHEHUIO CAMOCTOSITETILHOM PaboThI

[IpopaboTka
1 | Teoperuueckor
0 MaTepuaia

Meroauueckue pEeKOMEHIAIUMU TI0 OPTraHW3alUH CaMOCTOSTEIbHOM
pabotsl ctynento, PI'BOY BO «Ky6I'Y», 2012. - 33 c.

1. bymenesa FO.1. Kak nmpaBuiibHO HanucaTh pedepar, KypcoBYIO U 1~
2 TUIOMHYIO paboThl: YdueOHOe mocobue s 6akamaBpoB [ DIEKTPOHHBIH
Pedepar pecypce]: yueb. mocobue — DnektpoH. gaH. — M.: Jlamkos u K, 2016. —
140 c. https://e.lanbook.com/book/93331.

2. Kyszneunos W.H. Pedeparbl, KypcoBble U JUIUIOMHBIE pPaOOTHI.
Meroanka moAroToBKM U oopmieHust [DIeKTpOHHBIN pecypc]: yueo.
nocobue — OnekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Brinerskanuna A.O. JlenoBble 1 Hay4dHbIE IPE3EHTALUU [ DIIEKTPOHHBII
IToaroroBka | pecypc]: yuebHoe mocobue — DnekTpoH. naH. — M., bepnun: Jlupekt-
3 | mpesenTanuu 1o | Menua, 2016. — 115 c.

Teme pedeparta | http://biblioclub.ru/index.php?page=book_view red&book_id=446660

Y4yeOHO-MeTOANYECKHE MaTePHAIIBI JJISI CAMOCTOSATEILHON pab0OThl 00YJAIONIUXCS U3
qHcia MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocraBistoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHMUYEHUSIM X 3[0OPOBBS U BOCIIPUATHS HHPOPMAIIIH:

JList TUIT ¢ HapYIICHUSIMU 3PEHHUS:

— B [I€4aTHOU (OopMe YBEITHUEHHBIM HIPU(PTOM, — B (hOpME 3IEKTPOHHOTO JOKyMeHTa, J{is

JIII ¢ HAPYIICHUSIMU CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO JTIOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B IIeYaTHOU opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTa, - B (hopme ayaunodaiinia.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETHU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaroIuXxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanuzanuu y4yeOHOM paboThl 1Mo ocBoeHuio “Kpucramiorpadpuu’” HCIONb3YIOTCS
COBpPEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:


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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— WHTEPAKTUBHOE 00yUYEHUE;
— HCCIIEIOBATENIbCKUE METO/Ibl B 00YUEHHH; — MPOOIEMHOE 00yUYeHHE.
Bonbmast yacTe JIeKIKi MPOBOAUTCS C UCTIONB30BAHUEM JIOCKH, IPOEKTOPA, TAOIHIL, TUIAKATOB
U JIEMOHCTPAIMOHHOT0 3KcnepuMenTa. bonee 70% oOmiero koHtakTHoro Bpemenu (36,2 vaca)
MPOBOJISATCS] B UHTEPAKTUBHOU (opme (26 yacoB).
3anATus 1a60PaTOPHOrO MPAKTUKYMa IPOBOJATCS B CHEIMATM3UPOBAHHON Ja00paTOpuu.
CamocrosTenbHas paboTa Mo AUCUMIIUHE BKIIOYAET:
— CaMOTIOJITOTOBKY K Y4€OHBIM 3aHSTHSAM IO KOHCIEKTaM, y4eOHOW JuTeparype,
HMHTEPHET pecypcam;
— BBITIOJTHEHUE JIOMAIIHUX 33JaHui (pelieHre TUIOBBIX 3aJa4 U BBIIOJHEHUE
TBOPUYECKUX 3aJaHH).
4. OueHo4YHbIe CPeICTBA Il TEKYUIero KOHTPOJISI yCIeBAeMOCTH M MPOMeKYTOYHOM
arrecTanuu
4.1 ®oHJ OLeHOYHBIX CPeCTB /1Jisl IPOBe/IeHUs TeKyllell aTTecTaluu
OneHka KauyecTBa OCBOECHMSI IPOrpaMMbl BKJIIOYAET TEKYLIUMIl KOHTPOJIb YCHEBAEMOCTU U
WUTOTOBBI KOHTPOJIb (3a4€T).
Texyumuii KOHTpOJIb YCIIEBAEMOCTH BEAETCS IO pe3yJbTaTaM BBIIIOJHEHUS JIOMAIIHUX
3a/IaHAH U PAKTHYECKUX (PacuyETHBIX) padorT.
B koHIIe Kax/10T0 pasjena MpoBOAUTCS TaK Ha3bIBa€MbIN “OJIUI-0MPOC”, KOTJ1a CTYACHTHI TYT

ke, TIoCTie HOMepa 3aJaHHOTO BOIPOCa, MUMTYT (GOpMYySbl W (WIH) ONpEACNCHUs, PEIIaroT
“KOpoTKHue” 3a1a4H.

Ilpumep 61anka 6auy onpoca:

Crynent(xa) I'pynna

1. latb KpaTkue onpeeseHus CIeIyIOIUM NOHITHUSIM:

- KJIaCC WJIM rpyImiia CMMMCTPHUU KpHUCTaJllia

- IpCACIIbHBIC I'PYIITBI CUMMCTPHUN

- cTpykTypHbIi Tun “NaCl”

2.  YCTaHOBUTH KPUCTAJLIBI KJIACCOB 32 u 3m
3. Jloka3aTh Hajguuue (OTCYTCTBHUE) MbE302IEKTPHUECKOro 3 deKTa y KpucTaioB Kiaccos 4/mu 3.
4. 3anomHUTH TAOIUILY, TOCTABUB + WM — TaM, TJie HAJIO.

QDusuueckoe Ilveso- T'upomponusa Oono- ey- Hupo-
Knacc ceolicm-| 3INeKmpuu. (3pameﬂue njaoc- OCHblIL OCHbLIL dnekmpud

Kpucmanna 6o Ippexm mu nonap.) Kpucmann | Kpucmai | I¢ppghexm
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222

mm?2

1

23

4m?2

5.

6.

Kakum MaTpunam npeodpa3oBaHus KOOPAUHAT COOTBETCTBYIOT ONIEPAIlUd CUMMETPUHU 2x U 4z ?

Kpartko copMyIupoOBaTh  MPHHIIUI CYIIEPIIO3UITUH u MIPUBECTU
c60U  TIpUMED.

Tembl cemunapckux 3aHAmMuiL:
CumMeTpHs KPUCTAJUIMYECKUX MHOTOTPaHHUKOB.
YcTaHOBKa KPUCTAJUIOB U OIpEEIeHUE HHIEKCOB Muiuiepa MmIOCKOCTEN.
['eomeTpus mpoCcTpaHCTBEHHOW PEIIETKHU.
Omnpenenenue MIOTHOCTA KPUCTAIIOB U K03 duinenToB 3anonnenus. [Ipenenbupie
TPYIIBI ¥ IPUHITATIEI CHMMETPHH.
EctecTBeHHas 1 UCKYCCTBEHHAsI aHU30TPOIHUS KPUCTAILIOB.
Knaccudukanus KpucTamioB 1o ux GU3NYECKUM CBOMCTBAM.

3aoanus ona camocmosamenvHol pabomsi CmyOeHmos.
3aKOHOMEPHOCTH TIOTHEHUIITNX YITAKOBOK IIAPOB.
[Ipenensl ycTOMYUBOCTH CTPYKTYP.

Oco0OeHHOCTH CTPOEHUS U CBOMCTBA JKUJIKUX KPUCTAJUIOB.
N3omopdusm u noaumopdusm.
Koadduuuent 3anonneHus sneMeHTapHol sueiiku. @opmoi
u cooeparcanue ammecmayuii.
Dopmer ammecmayuil:
AHanu3 pe3ynbTaToB JOMAIIHUX U KOHTPOJBHBIX padoT.
OO6cy>kaeHne pe3ylbTaToB BBIIOJHEHHS U 3aIUTa pacU€THBIX padoT.
3auéT B KOHIIE CEMECTpA.
LIpumepol KOHMPONLHBIX 60NPOCOE:
DOneMEHTBl CUMMETPUU TOYEUHBIX IPYIIIL.
Teopemsl Cl10KEHUS 2JIEMEHTOB CUMMETPUH.
[TpuHIUIIBI CUMMETPHUH B KPUCTATUIOPHU3HUKE.

[Ipenensr YCTONYUBOCTH CTPYKTYD.

Ilpumepwt mecmog: Tecrt 1

Bomnpoc BapuanTel oTBETOB
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1 2 3 4
Kmace (rpynma) cummerpuu — 4- 4mm m3m 4/m 23
XTPaHHOM MTUPAMUJIBI .
Kitacc cummerpun oktasapa 4mm m3m 4/m 23
K kako#t kaTeropuu OTHOCHUTCS BBICIIIAS HU3MIIast CpeIHsIsI HE
TpEéXTpaHHas npuzma’? CYIIECTBYET
Omnpenenure  uHAekchl  Mwuyuiepa| (142). (421) (412) (124)
IJIOCKOCTH, eciu (X, Y, Z) = (2, ¥, 1).
Omnpenenute koopauHatel miockoctu| (Y4,1/3,1/4) | (1/3,1/6,1/4) | (1/4,1/3,1/2). | (1/3,1/4,1/6)
¢ unaekcamu Musutepa (432).

Tect 2.
Bomnpoc BapuanTts! 0TBETOB

Tun pemérku bpass CsCl C P | F
Tun pemérku bpass NaCl C P | F
CkonbKO (hOPMYIBHBIX €IMHUIL B peméTke Tuna “anmaza’™? | 1, 4, 8, 12
B KpHUCTaJIax KaKoro KJacca BO3MOXKEeH | 4/m, 4mm, mm, 2/m
be303JIeKTpuIecKuit ahdext?

KoopauHatmionHoe 4ucio B CTpyKType Tumna “mean’” paBHo | 1, 4, 8, 12

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeAeHUsI IPOMEKYTOYHON aTTecTAUH
(npomedicymounas ammecmayus He npedycmompena)

4.2.1 Kputepuu OleHKH NPH HTOrOBO# aTTecranuu (3auém):

Kpumepusamu ycmnozo omeema 6yoym evicmynams ciedyloujue Kaiecmeda 3HAHUlL:
-TIOJIHOTA — KOJIMYECTBO 3HAHUH 00 M3ydaeMoM 00BEKTe, BXOSIIUX B IPOTPAMMY;
-r1yOMHa — COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE;
-KOHKPETHOCTb — YMEHHE PACKPBITh KOHKPETHBIE MPOSIBIICHUS 0000IEHHBIX 3HAHUH (JJ0Ka3aTh HA
MpUMEpax OCHOBHBIE TOJIOKECHHUS);
-CHCTEMHOCTb — IMIPEJICTAaBIICHHE 3HAHUN 00 0OBEKTE B CUCTEME, C BBHIJICIICHUEM CTPYKTYPHBIX €€
AJIEMEHTOB, PACIIOJIOKEHHBIX B JIOTHUECKOW MOCIIEIOBATEIIFHOCTH;
-pa3BEPHYTOCTH — CIIOCOOHOCTH Pa3BEPHYTH 3HAHMSI B PSI/I TOCIIEIOBATEIBHBIX I1aroOB;
-OCO3HAHHOCTh — TOHMMaHHUE CBs3ell MEXAy 3HAHUSMH, YMEHHE BBIJICIUTH CYLIECTBEHHBIE U
HECYIIECTBEHHBIE CBS3H, TO3HAHUE CITIOCOOOB M MPHHIIMTIOB MOTYYCHUST 3HAHUH.

Kpumepusmu nucomennoco omsema u npakmuyeckoeo omuéma 6y0ym ebiCmynama
cneoyrowue Kauecmea 3HaAHUlL:
-[I0JIHOTA — KOJIMYECTBO 3HAHUH 00 H3ydaeMoM 00BEKTe, BXOSIIUX B IPOrPaMMYy;
-ITyOrHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE;
-KOHKPETHOCTh — YMEHHE PACKPHITh KOHKPETHBIEC IPOSIBICHUST 0000IIEHHBIX 3HAHMH.

Omeem cmyoenma Ha 6onpocwi no oucyuniure «Kpucmannozpaghua» oyenusaemes no
08YXOQNIbHOL cucmeme (3aumeno/ne 3aumeno):

«3a4TeHO0» CTaBUTCS, €CIH:
- JIaH OTBET JIOCTaTOYHOMW CTEINEHH MOJHOTHI HA MIOCTABJICHHBIH BOIIPOC;
- JIOTMKa W TIOCIIEIOBATEIbHOCTh HW3JIOKEHHUS HE HWMEIOT HApYIMICHWH WU TMPHUCYTCTBYIOT

HE3HAYHUTENbHBIC HAPYIIICHNUS;
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- M3JI0’)KEHHE TEOPETUUYECKOT0 MaTeprasa 1 ynoTpeOaeHne TEPMHUHOB ObLTIO O€30IITMO0YHBIM HITH
A0NYIICHBI HCCYINIECCTBCHHBIC HCTOYHOCTU UJINU OH_II/I6KI/I,

- IIOKAa3aHbl YMCHUSA W HABBIKHM IMPAKTUYCCKOTO IMPUMCHCHHUA TCOPECTUUYCCKOI'O Marcpuaja. «He
3aYTEHO» CTaBUTCS, €CITU

- OTBCTHI HAa ITOCTABJICHHBIC BOIIPOCHI HC 6BIJII/I JaHbl, 4 TaAKXKEC CCJIN.

- JIOTHKA U TIOCEIOBATEIIbHOCTD H3JIOKCHHSI UMEIOT CYIIECTBEHHBIC HAPYIICHHUS,

- JIONYIICHBI CYIIECTBCHHBIC OMUOKH B TEOPETUYECKOM MaTEpUaIIe;

- B OTBCTC OTCYTCTBYIOT BBIBOIbI;

- c(hopMHPOBAaHHOCTH YMEHHUI U HABBIKOB HE MTOKAa3aHa.

OneHouHbIE CpENCTBA IS WHBAIMAOB U JIMII C OrPAaHMYCHHBIMH BO3MOXXHOCTSMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM UX WHAWBUIYaTBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— Opd  HEOOXOJMMOCTH HMHBAIMAAM M JIMIAaM C OTrPaHHYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbBsSI TPEIOCTABISIETCS AOMOIHUTEIBHOE BpEMS ISl TOATOTOBKU
OTBETa Ha YK3aMECHE;

— OpU TPOBEJICHUM TPOLEAYPHl OLEHUBAHHUS PE3yJIbTaTOB OOydeHUs
WHBAJIHMJIOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS IIPEIyCMaTpPHUBACTCS
UCTIOJIb30BaHUE TEXHUUECKUX CPEJICTB, HEOOXOMMBIX UM B CBSI3H C X WHANBUIYAIbHBIMA
0COOCHHOCTSIMH;

— Opu  HEOOXOAMMOCTH s OOyJamIuxcs €  OTPAaHWYCHHBIMU
BO3MOXKHOCTSIMU 3[JOPOBBSI M HHBAJIUIOB MPOILETypa OLIEHUBAHUS PE3yIbTaTOB 00yUeHHS
10 JVCUIUIUINHE MOXKET TIPOBOAMUTHCS B HECKOJIBKO ITAIOB.

[Tporiemypa oneHMBaHUSI PE3YyNbTATOB OOYyUEHHS WHBAJIHIOB W JIMII C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMM  3/10pOBbSl 10 JAUCHUIUIMHE (MOIYJIO) IpelycMaTpUBaeT MpeloCTaBICHHUE
uHpopmani B (opmax, amanTUPOBAHHBIX K OTPAHWYCHUSM HX 3I0POBBS W BOCIPHUITHS
uHpOpMaIUu:

JUist it ¢ HapyIIEHUSIMH 3pSHHS

— B nevyaTHoil ¢opme yBenMueHHBIM HIpUPTOM, — B (OpME INEKTPOHHOTO
JOKYMEHTA.

JIns AL ¢ HapyIeHusIMH cityXa:

— B IIeYaTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ammapara:

— B IeYaTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA.

JlaHHBI TepedyeHb MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJarouxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJbLHOH Y4eOHOI JIMTepaTypbl, HEOOXOAMMOM IS
OCBOCHUSA THCUMILINHBI:

5.1 OcHoBHasi IUTEpaTypa:
1. EropoB-Tucmenko, IOpuit  KnaBmueBnu  Kpucramwmorpaduss u
kpuctanoxumus [ Teker]:
Y4eOHHK JJIsI CTYJIEHTOB BY30B, oOyuatomuxcs no cneruanbHoctr "['eonorus” / HO. K. Eropog-
Tucmenko; [mox pen. B. C. Ypycosa] ; Mock. roc. yH-T uM. M. B. JlomoHocoBa, ['eon. dak. - 3-¢
3. - Mocksa : Kawknseiii nom "Yausepcurer", 2014. - 587 c.: un. - bubnuorp.: ¢. 583-587. -
ISBN 978-5-98227-687-2.
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2. bonnapes B.I1. OCHOBBI MUHEPOJIOTHH U KpUCTALTOTpaduu ¢ JIeMEHTaMH
neTporpaduu [DiekTpoHHbIH pecypc] : Yuebnoe nocodue / B. I1. bornapes. - M.: ®opym

NH®PA-M, 2015. - 280 c.
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c.

3. bacamaes 10.M. Kpucramiodpusnka ¥ KpUCTALIOXUMHS [ IICKTPOHHBIN

pecypcl:

yuebnoe mocobue / KO. M. bacamaeB ; MunucrepcTtBo o0Opa3oBaHuss U Hayku Poccuiickoit
Oenepaunn, PenepalibHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUpEeXKICHUE
BbICIIET0 NMpodeccuoHanbHOro oopazoBanus «KeMepoBCKHil rOCy1apCTBEHHBI YHUBEPCUTETY. -
Kemeposo : KemepoBckuii rocygapcTBeHHbI yHuBepeuteT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

5.2  JlomosHUTeJILHASA JUTEpaTypa:
1. Torrwraitn I'tontep PU3MKO-XMMHUYECKHME OCHOBBI MaTE€pUaOBEICHUS
[Teker] : [yuebnoe mocobue] / I'. ['oTTraiiy ; nep. ¢ aura. K. H. 3onorosoii, . O.
Yapkuna nop pex. B. I1. 3nomanosa. - M.: BUHOM. JlaGopaTtopus 3Hanwmii, 2011. -
400 c.: nn. - (JIyummit 3apyOexusiii yueOHuk). - bubnuorp.: ¢. 375-383. - ISBN
9785947747690. - ISBN 3540401393.
2. Yynpynos E.B. OcHoBbI kpuctayuiorpaguu: yaeOHHUK i CTyJ€HTOB BY30B
/ E. B. UynpyHos, A. ®@. Xoxjios, M. A. ®agzaees. - M.: ®uszmaraut, 2006. - 500 c.:
wi. - bubnuorp.: c. 499-500. - ISBN 5940520601.
3. ApramonoB B.A. T'pynmbsl W HuX TOpWIOKEHUS B (U3NKE, XHUMUH,
kpucramorpadpun [Tekct] : ydyeGHoe mocoOue Ui CTyAeHTOB By30B / B. A.
Aptamonos, 1O. JI. CnoBoxoToB. - M. :
Axanemus, 2005. - 510 c. - (Bbicmee npodeccnonanbHoe oOpazoBaHue. EcrecTBeHHbIE HAyKH). -
BubGmmorp. : c. 498-503. - ISBN 5769521376.

6.Ilepeuenr  pecypcoB  HH(POPMAIHOHHO-TEIEKOMMYHUKANIMOHHONH  ceTH
«/HTepHeT», HEOOXOAUMBIX /ISl OCBOCHUA AUCHUILIMHBI (MoxyJs) 1. IIporpammer
MOJIEJIMPOBaHUs CTPYKTYpHBIX THIIOB: TOPOS;
Kristallograph.rar.

7.MeToanueckne yKa3aHus JJs 00y4YAIOUIMXCSl N0 OCBOEHUIO JUCHHUILIMHBI U
MOAr0TOBKE K HTOrOBOMY KOHTPOJIIO (3a4€TYy)

KoHTpoIib mosy4eHHBIX 3HaHUW OCYHIECTBISETCS B BUE 3adyera. [loAroToBKa K HEMY — 3TO
00001IeHNEe W YKPEIUICHUE 3HAHWN, UX CUCTEMAaTHU3allus, yCTpaHEHHWE BO3HHKIIUX B IMPOIECCE
y4eObl TPOOENIOB B OBIAJACHUM Y4eOHOW JUCIMILTUHON. 3a4eT MPOBOJUTCS B COOTBETCTBHH C
y4eOHOW MpOrpaMMoON MO JaHHOMY mpeameTy. lIporpamma — 00s3aTeNbHBIN PYKOBOSIIIAMA
JOKYMEHT, TI0 KOTOPOMY MOYHO OTPEeNIUTh 00beM TpeOOBaHMIA, MPEABIBIIEMbIX Ha 3a4eTax, a
TaK)Xe CUCTeMY U3y4yaemMoro yueoHoro matepuaia. CTyAeHThI BIpaBe MOJIb30BaATHCS IPOrpaMMOii
U B IIpoLiecce camux 3a4etoB. [103ToMy B X0/1€ U3y4ueHUs IPEAMETA, IOJATOTOBKH K 3a4€Ty HYKHO
THIATEJIBHO O3HAKOMUTBHCSA C MPOTrpaMMOM Kypca. DTO MO3BOJUT IEICHANPABICHHO W3Y4YUTh
Marepua, CaMOCTOSATEIbHO IPOBEPUTH MOTyYEHHbIE 3HaHUs. [Ipyu moAroToBKe K 3a4eTy ciaeayer
MOOBIBATh HAa TPYIIIOBBIX M HHIUBUYaTbHBIX KOHCYJIBTALUAX, KOTOPBIE, SIBISISICH HEOOXOIUMBIM
JIOTIOJTHEHUEM JIEKIUH, JJaOOpaTOPHBIX 3aHATUH, TOMOTAIOT IIy0Ke YCBOUTh HauOoJiee CI0KHbIe


http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://biblioclub.ru/index.php?page=book_red&id=278304
http://biblioclub.ru/index.php?page=book_red&id=278304
http://biblioclub.ru/index.php?page=book_red&id=278304
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MOJIOKEHHUS M3y4aeMOro Kypca, YCTpaHUTh MpoOesibl B 3HAHMSIX. 3aueThl CTaBiT Iepen
CTYJIGHTaMU 33J]ady CaMOCTOSATEJIbHO PACHOPSAUTHCS TMOJYYCHHBIMH 3HAHHUSMHU, 00JiIeUyb HX B
HaJuIexaIyro GopMy, MOATOTOBUTH JIOTHUECKU CTPONHBIN U HAYYHO 0OOCHOBAHHBII OTBET.

MaTCpruaJIbHO-TCXHUYCCKAA

8.MartepuajbHO-TeXHMYecKasi 0a3a,

H606XOHI/IM3H AJsA  OCYIIECTBJICHUSA

00pa3oBaTeIbHOTO NpoIlecca Mo AUCHUTIHHE (MOIYJTIO).

s mpoBenenus 3aHsaTud 1o nucturiimHe Kpucramiorpadus umeercss HeoOxoaumas

0a3a, COOTBETCTBYIOIIas JCHCTBYIOUIMM  CAaHUTAPHBIM H

IIPOTHUBOIIOKAPHBIM IIPpaBUJIaM U HOPMaM:

MarepuanbHO-TeXHUYECKOEe 00ecrieueHne AUCIUTUIMHBI (MOIYIIS) U
Ne Bun pabor
OCHAIIIEHHOCTh
1. | JIekimoHHbIe Jlexunonnas ayautopus (aya. 201 C), ocHaiieHHas mpe3eHTallHOHHON
3aHATHA TEXHUKOH (IIPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIHM
MIPOrPaMMHBIM 00€CIICYCHUEM;
CTCIUAIM3UPOBAHHBIC JEMOHCTPALIMOHHBIC CTCHIIBI W YCTAHOBKH IIO
pa3nuYHBIM pasnenam obmei ¢usuku (kom. 200 C)
2. | CemunHapbl Crnemytaboparopust kpuctawtorpaduu (kom. 320 C), umeromas
KOMITBIOTEPHBIN KJIACC, HATJISIHBIC TOCOOUS TI0 KPHCTAIIOrpaduu: MOICIH
MHOTOTPaHHUKOB U TIPOCTPAHCTBEHHBIX PEHIETOK; POTPAMMBI
MOJICIIMPOBAHUS M UCCIIEIOBAHMS KPUCTAJUIMIECKUX CTPYKTYD,
noJispu3aunoHHbI MuKpockon MUH-8 u 5-ocHblii cronuk dénopoaa.
3. | JTabopatopusie | JlabopaTopHbIe 3aHATHS HE MPETYCMOTPEHBI.
3aHATHUS
4. | Kypcosoe Kabuner 15151 BBIIOIHEHUSI KYPCOBBIX PadoT - cHeIyiabopaTtopust
HPOCKTUPOBAH | gpycraymutorpadun (koM. 320 C).
ue
JlaGoparopus BbIpanBaHus MOHOKpUCTa/IoB (koM. 131 C).
5. | Koncynpranun Aynuropus 320 C, xkabuner 232 C.
6. | Texyuuif KOHT Aymuropus 320 C, xkabuner 232 C.
pOJIb.
7. | CamocTtosTenb Kabuner u1st caMOCTOSTENbHONW pabOThl, OCHAILIEHHBIH KOMITBIOTEPHOM
Has paboTa TEXHUKOM C BO3MOXKHOCTBIO TMOJKIIOYEHUs K ceTn «VHTepHEeT»,
IPOrpaMMOil SKpaHHOTO YBEJIMYEHUS U OOECHEeUeHHBIH JIOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA.




