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1. les1u OCBOEHUSA TUCITUTIIHHBI

LlenssMu OCBOCHHMSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUArOIIUXCS ONPEICICHHOTO
OOIlT (m. 5. O6mpeii xapaktepuctuku OOIl) cocTaBa KOMIETCHIWHA JJisi TMOATOTOBKH K
poeCCHOHAITLHOMN JIeATEIbHOCTH.

Kon CocraBJjsiionye pe3yjbTaTOB 0CBOEHUSI (1eCKPUNTOPbI KOMIETEeHIU)
KOMIIETeH HaumeHnoBanue
1) KOMIIETeHINH
Kon HanmenoBanmue

MK(Y)-9 I'oToB npoBoauTH Bnaners MeTOAaMU U CPEACTBAMU MO ONPENENEHUIO BUAA, CTPYKTYPbI U

pacdeThl U eTaTh TIK(Y)-9.B10 CBOICTBa KpucTaia
BBIBOJIbI IIPU
peneHuu MK(Y)-9.V12 YMeTh onpeaenaTs BUIbl, CTPYKTYphl M CBOMCTBA KPUCTAIUIOB
UH)KEHEPHBIX
3a1a4
MK(Y)-9.¥13 YMeTh NprMeHsITh He0OXOJUMBIE BUJIBI IIEKTPOHHOH MUKPOCKOIINH 1

PEHTTCHOBCKUC CIIOCOOBI UCCIIEOBAHUS MaTepuajioB

3HATh TUIHI CBSI3€H B PEIETKaX; MOHATHS aTOMHBIX U HOHHBIX PaJNyCOB,
IUIOTHOCTH YIAKOBKH; H30MOp(hU3Ma U MoTuMopdr3Ma; OCHOBHBIE
MI0JIOXKEHUS TEOPUU KPUCTAIIIMUECKOH PEeIIeTKU; 3aKOHbl CUMMETPHH U
MK(Y)-9.312 HX NPUIOKEHUE K KPUCTAIUTMYECKUM TEJaM; PeallbHblE CTPYKTYPbI
KPHUCTAJUIOB; POCT KPUCTAJIJIOB U UX CBOMCTBA; T€HE3UC U
KJIacCH(UKAIMIO MUHEPAJIOB U TOPHBIX IIOPOJ]; OCHOBHEIE PYAHBIE
MECTOPOKACHUS

3HaTh BUABI YJIEKTPOHHON MUKPOCKOIIMH U PEHTTEHOBCKHX CIIOCOO0B

TIK(Y)-9.313
HCCJICJOBAHU MaTepI/IaHOB

2. MecTto aucuuiuinHbiB cTpykrype OOII

Hucturnnuna otHocuTcs: K 0OazoBoituactu bioka 1 ydebHoro mana oOpa3oBaTeabHOM
MIPOTrpaMMBl.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHS MO TUCHUILINHE

[Tocie ycrenHoro 0oCBOGHUs TUCHUILTHHBI OYAyT C(OPMUPOBAHBI PE3YNILTAThl 00yYEHUS:
IInanupyemble pe3yIbTAThl 00y4eHHs N0 JUCHHUILINHE

Kon HaunmeHoBanue
P11 | JlomkeH 3HATH OCHOBHBIC 3aKOHOMEPHOCTH 0003HaueHust Kpuctauiop | [IK(Y)-9

Komnerenmus

P12 | Jlo;okeH yMeTh HCIOJIBb30BaTh TEPMHHOJIOIHIO, OCHOBHBIE MOHSTHS 1 | [IK(Y)-9
OTIpeJieNIeHus B KpUCTaJUIorpaduu.
P13 | JomxeH BrageTh NpUHIMIAMH (GOPM MPOCTHIX KPUCTAIIIIOB. MK(Y)-9

OHGHO‘IHBIG MCPONPUATHA TCKYHIEro KOHTPOJA H HpOMe)I(YTOqHOﬁ aTTeCTaluu
MMpEACTABJIICHEI B KAJICHAAPHOM peﬁTHHF-HHaHe JUCHUITIINHBI.



4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHbI

OcHOBHBIE BH/IbI YU4€OHOI 1eSITeJIbHOCTH

®opmMupyeMblii Obnem
pe3yJbTaT N
Paspenn! AucHMIIMHBI Y, S— Buabl yueOHoii 1esiTeIbHOCTH BpeMeHH,
JMCHHMILTHHE A
Pa3nen 1. BBeaenue. PJI1 Jlexu 2
P12 [TpakTHyeckne 3aHATHS
PJ13 JlabopaTopHBIe 3aHATHS
CamocrositensHas pabota 6
Pasnea 2. Kpucrajuioxumust. PI[] Jlexum 2
P12 [TpakTHyeckue 3aHATHS
PJ13 JlaGopaTopHbIe 3aHATHS 5
CamocrositensHas pabota 6
Pasnea 3. I'eomerpuueckas PI[] Jlexum 3
KpucTauiorpadpus. P12 [IpakTHyeckne 3aHATHS
P/I3 JlabopaTopHbIe 3aHATHS 5
CamocrositensHas padbota 7
Pa3gen 4. Penrrenorpadgus. PJI1 Jlexuyu 3
P12 [TpakTHyeckne 3aHATHS
P/I3 JlaGopaTopHbIe 3aHATHS
CamocrositensHas pabota 7
Pa3gen 5. ®dusnueckas PI[] Jlexum 3
KpucTaiorpapus P12 [IpakTHyeckne 3aHATHS
P/I3 JlabopaTopHbIe 3aHATHS 6
CamocrositensHas pabota 7
Pa3gen 6. Munepasnorus PI[] Jlexum 3
P12 [IpakTHyeckne 3aHATHS
P/I3 JlabopaTopHble 3aHATHS
CamocrostensHas padbota 7
COI[ep)KaHI/IC pa3aciioB JUCHHUITIJINHBI:
Paznen 1. Beenenue. ‘
Beenenue, 3anauun Kypca
TeMbl JeKuMi:
1. KpI/ICTaJ'IJ'IOFpa(I)I/ISI U MHUHCPAJIOTHUA, UX MCCTO CpCIU CCTCCTBCHHBIX HAYK. Hpe,uMeT n
3a/1auu Kypca.
2. IloustTue o KpucTajie. I'maBHBIE CBOMCTBaA KpHuCTallIoB. KpI/ICTaJ'IJ'II/ILIeCKOG u
amop(HO€e COCTOSHUE.
Haspanus jaboparopHbix pador:
Paznen 2. Kpucranaoxumms.
TeMbl JeKUMi:
1. Turnn! cBs3eii B TBCPABIX TCJIAX. ATOMHBIE 1 HOHHBIE paanycChbl.
2.  IlpocTpaHCTBeHHas pelmeTKa, dJIeMeHTapHas sueiika. Pemerku Bpams, mapamerpbl

3JIEMEHTAPHOM sIUeKu: TUII, TIEPHOA, Oa3HC.
3. KoopmuHammoHHBIE 4YKcla, TUIOTHOCTH YIakoBKH. [lommmopdusm u m3oMopdusm
KPUCTAJLJIOB.

Ha3Banus 1a0opaTopHbIX pador:
1.  OmnpeneneHue CHMBOJIOB IPaHEH KPUCTAIIOB.

Pazgen 3. 'eomeTpryeckasi Kpucraaiorpagus.




Tembl JIeKuMi:

1. CummeTpusi - OCHOBHOE CBOMCTBO KpPUCTAIOB. DJIEMEHTHl cHUMMeTpHuu. Kitaccel
CUMMETpPHH, KpUCTAIIOrpaduUecKre KaTeropuu U CHHroHuK. O003HauEHHSI KJIaCCOB
CHMMETPHH KPHCTAJUINYECKUX PEHICTOK.

2. 3akoHBI TeoMeTpHuecKoi kpuctauiorpadpuu. Muaekcanus kpucramioB. OOparHas
penreTka.

Ha3Banus jjabopaTopHbIX padoT:
1.  Omnpenenenue 31€MEHTOB CHMMETPUU B KPUCTAILJIaX U UX OIpPECIICHHE.

Pa3nen 4. Pentrenorpadusi.

TeMbl JTeKUM:

1. Ilpupoma m CBOWMCTBa PEHTTEHOBCKHX Jydei. J(udpakius peHTTEHOBCKUX JTydeH.
[ToHsTHA 0 METO/IaX PEHTTEHOCTPYKTYPHOTO aHAJIH3a.

HaszBanus ja6opaTopHbIX padoT:

Pa3nes 5. Pusnueckasi Kpucrauiorpapus.

TeMbl JeKUMi:

1.  Peanbnblie kpuctamibl. JledekTbl KpUCTAIIMYECKOW CTPYKTYypbl. Du3nyeckue u
MEXaHUYECKHE  CBOMCTBA KPUCTAJIOB M UX CBA3b C  HAapyLICHUSMHU
KPUCTAITMYECKOTO CTPOSHUSI.

2.  OOpa3oBaHUE U POCT KPUCTAUIOB. JBIOKYIIAsk CHila KPUCTAUIM3AIMH. 3apOKICHUE H
pocT kpuctayioB. Kpucrannuzamnus u3 pacTBOpOB, U3 paciylaBOB U U3 Ta30Boi (hasbl.
®akTOpHbl, BAUSIONUINE HA BHEITHUIN 00JIMK KpPUCTAIIIIOB.

3. KonuenrtpanuoHHsle MOTOKH. MOHO- ¥  MOJUKPUCTAIIMYECKOE COCTOSHUE.
BeoipamuBanue MmoHokpucTa/uioB. [lomyuenne aMoppHBIX METATUIMUECKUX CIIJIAaBOB.

Ha3zBanus 1a6opaTopHbIX padoT:
1.  Onpenenenue TpoCTHIX GOPM KPUCTAIIIOB

Pa3nen 6. Munepasorus. \

Tembl Jexknuii:

1.  OOmme cBeAeHUs 0 MUHEpaAIaX M TOpHBIX mopojax. CTpoeHrue 3eMHOTO I1apa U ero
sBororus. Cocras cdep 3emHoro mapa. Kinapku snemenTos. I'enesuc py.
2.  Knaccudukanus MuHepanoB W TOpHBIX mopoxa. Cucremarnka mMuHepanoB. OOmme

CBCIACHUA O pPYAHBIX MECTOPOKICHUAX.

Ha3Banus 1adopatopHbIx pador:

5. Opranusanusi cCaMOCTOATEILHOH PadoThI CTY/IEeHTOB

CamocTtosTenbHass paboTa CTYAEHTOB NpPU M3YYEHHHM JUCHUUIUIMHBIIIPETYCMOTPEHA B
CIIEAYIOIIMX BHJIAX U pOpMax:

— Pabora ¢ nexkuMOHHBIM MaTepHUaIoM, MOUCK KU 0030p JMUTEPATYpbl U 3IEKTPOHHBIX
MCTOYHHUKOB MH(OPMALUK 110 UHAUBUIyalIbHO 3alaHHON Ipo0iieMe Kypca;

— MH3yueHne Tem, BBIHECEHHBIX HAa CAMOCTOATEIbHYIO IPOPAOOTKY;

— IloaroroBka k 1a00paTopHbIM paboTaM, K MPAKTHUECKUM U CEMUHAPCKUM 3aHSATHUSIM.



6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1.Y4yeO0HO-MeTOANYECKOE 00ecreYeHue

OcHoBHasi JiuTEeparypa:

1. Maryxun B.JIL, EpmakoB B.JI. ®usuka tBepmoro tema: YuebHoe mocobue. — CIIO.:
M3narensctBo  «Jlawby, 2010. — 224c.: win. — (YueOHuku s By30B.CrienuasibHas
naurepatypa). — Pexxum nocryna: https://e.lanbook.com/reader/book/262/#4— 3arn. ¢ skpaHa.

2. HosocenoB K.JI. OcHOBBI reomerpudeckoil kpucramiorpaduu: yueoHoe mocodue / K.JI.
Hosocenos: Tomckuii nosurexHudeckuid yHusepcureT. — Tomck: M3a-Bo Tomckoro
MOJUTEXHUYECKOTO  yHuBepcutera, 2015, — 73 c¢. — Pexum  pgocrymna:
https://e.lanbook.com/reader/book/82844/?previewAccess=1#2— 3ari. ¢ skpaHa.

3. baraes U.A. Kpuctaimorpadus. MeTonpl npoerupoBanus KpUCTAIIIOB: yueOHOe mocooue /
N.A. baraes, A.A. baraes, /|.B. Jlazypenko. — HoBocubupck: M3a-so HI'TY, 2017. — 72 c.
— Pexxum nocryna: https://e.lanbook.com/reader/book/118087/?previewAccess=1#2— 3ari. ¢
JKpaHa.

4. baraeB U.A. Kpucramnorpadpus. O6o3HaueHHe U BBIBOJ KIACCOB CHMMETPHH: y4deOHOE
nocobue / M.A. baraeB, A.A. BaraeB. — HoBocubupck: Uzn-so HI'TY, 2015. — 60 c. —
Pexxum nmoctyna: https://e.lanbook.com/reader/book/118115/?previewAccess=1#2— 3aru. ¢
JKpaHa.

BcnomorarenbHast imreparypa
1. WUcaenkosa, M. I'. Kpucramiorpagudeckas TeKCTypa MOJUKPUCTALITUYCCKUX MATEPHAIIOB :

yuebHoe nocodbue / M. I'. HcaenkoBa, O. A. Kpemmckas, 0. A. IlepnoBuy. — Mocksa :
HUSAY MUDU, 2019. — 40 c. — ISBN 978-5-7262-2374-2. — TekcT : 31eKTpOHHbIH //
Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:

https://ezproxy.ha.tpu.ru:2330/book/126663

2. XKurammna, O. M. AHanu3 CTpyKTyphl MaTepuana MeETOJAaMU [POCBEUMBAIOIIECH
AJIEKTPOHHONW MUKPOCKOIHH : MeToauyeckue ykazanus / O. M. XKuramuna, K. O. bazaneera.
— Mocksa : MI'TY um. H.D. baymana, 2017. — 36 c¢. — ISBN 978-5-7038-4785-5. —

Texcr : »nextpoHHsli / JlaHp : o2nekTpoHHO-OMOnMoreuHas cucrema. — URL:
https://ezproxy.ha.tpu.ru:2330/book/103416

6.2.MndopMannoHHOe M MPOrpaMMHoOe o0ecnieyeHue

Internet-pecypcet (B8 T.4. B cpene LMS MOODLE wu gp. oOpasoBatesibHbie U
OMOIMOTEYHBIC PECYPCHI):

1.  [DaexrponHsIii pecypc]: http://www.xumuk.ru/encyklopedia/

2. http://web.ru/db/msg.htmI?mid=1166351 —ocHOBHBIE TOHATHS W OMPEACICHUS
KpHCcTaIUIOrpadui 1 MUHEPAIOTHH

3. http://web.ru/db/msg.html?mid=1166351&uri=part2.htm — muHepanorus ¢ OcHO-
BaMH KpHCTaJUIOTrpaduu U merporpaduu

4.  http://Wwww.Spmi.ru — kpaTkasi XapaKTepUCTHKAa MHHEPAJIOB.

[Tpodeccuonanpupie 6a3bl JAHHBIX U UHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI JIOCTYITHBI
no ceeutke: https://wwwe.lib.tpu.ru/html/irs-and-pdb

.HI/ILICH3I/IOHHOG HpOPpaMMHOC 06CCHCHCHH6 (B COOTBCTCTBUN C HepequM
JIMIIEH3MOHHOT0 MporpaMMHuoro oboecnedenus TIIY):
1. Libre Office, Windows, Chrome, Firefox ESR, PowerPoint, Acrobat Reader, Zoom


https://e.lanbook.com/reader/book/262/#4
https://e.lanbook.com/reader/book/82844/?previewAccess=1#2
https://e.lanbook.com/reader/book/118087/?previewAccess=1#2
https://e.lanbook.com/reader/book/118115/?previewAccess=1#2
http://www.xumuk.ru/encyklopedia/
http://web.ru/db/msg.html?mid=1166351
http://web.ru/db/msg.html?mid=1166351&uri=part2.htm
http://www.spmi.ru/
https://www.lib.tpu.ru/html/irs-and-pdb

7. OcooOb1e TpeﬁﬂBaHI/Iﬂ K MaTepUaAJIbHO-TEXHUYCCKOMY o0ecrneYeHu10 JAUCHHUIIIIMHBI

B yuebGHOM mpoliecce UCcoab3yeTcs cienyroliee 1aboparopHoe 000py10BaHUE [T
MNPAKTUYECKUX M Ja00PATOPHBIX 3aHATHIA:

Ne

HauMeHoBaHMe cIeHAJIbHBIX
oM eI eHn it

HaumeHoBaHue 000py10BaHUS

1.

Aynuropus i IPOBEACHHUS
yu4eOHBIX  3aHATUM  BceX
THUIIOB, KypCOBOTO
IIPOEKTUPOBAHMUS,
KOHCYJIbTaLIUM, TEKYIIETo
KOHTpPOJIA U IIPOMEKYTOYHOMN
aTTecTaluu

652055, Kemeposckas
00J1aCTh, T. Opra,
yi1. MockoBckas, a.17,
kopnyc 3, 31

Jlocka aynuTopHas HacTeHHas— | mT., KoMmbioTep — 1
IIT., IPOEKTOP — 11IT., KOMIUIEKT yuyeOHoi mebenn Ha 36
MOCaJIOYHBIX MECT, OJKpaH — | 1IOT., CTOJ, CTYy:
npenojaasaresns — 1 mir.

AynuTopust Ais NPOBEICHUS
yu4eOHBIX  3aHATUM  BCeX
THUIIOB, KypCOBOT'O
IPOEKTUPOBAHMUSI,
KOHCYJIbTAlLWM, TEKYIIETO
KOHTpPOJII U IIPOMEKYTOYHOMN
aTTecTaluuu (yueOHnas
nmabopaTopus)

652055, Kemeposckas
001acTh, I. IOpra,
yi1. MockoBckas, .17,
kopmyc 3, 7

Kommekt y4eOHO#l mebenu Ha 6 MOCaAOYHBIX MeECT,
CTOJ, CTy1 mnpenoaasarens — 1 mr., Mukpockon
«METAM PB 21» - 1 mr., Mukpockon «MBC-10» - 1
mT., Mukpockorn «METAM-P1» - 1 wr., cranok s
MOJrOTOBKM Makpo — U Mukpouumpos — lmr,
anektporeus CHOJI-1.6.2.5/11-W2 — 2 wir.; npubop st
OIIpeAeNIeHUs] TBEPAOCTH — 3 IIT.; MUKpockoll Mertam-VY /|
— 1 mrt., mukpockon AnprumMa MET 1M - 1 mr,
MeTajutorpaduueckuit mukpockon JlaboMer-1 — 4 .,
naptusi oOpas3loB JeTajgel ajii BBIIOJHEHUS padboT
«Maxkpockonuyeckuil aHanusz» U «MHKPOCKOIIMYECKHUI
aHaIM3», MUKpOCKomn MeTtawtorpaduueckuii «JlaboMert-
1» - 5 mrt., wMeramuorpapuueckue MIUQbI, MOJEIN
KPUCTAJIJIOB, MOJIETTN KPUCTAJUINYECKUX PEIIETOK.

Paboyas mporpamma cocraBieHa Ha ocHoBe OOmieif XapakTepuCTHKH 0Opa3oBaTebHOM

nporpammel 1o HampasjieHuio 22.03.02 «Mertannyprusy, cneunanu3auus «MeTatyprisi YepHbIX
metauioBy (mpuema 2019 r., ounas ¢popma oOyueHus).

Pa3paGoTunk(u):

~ Ioamwcs

®UO

Cr. npenonasatenb

Ponzesuu A.Il.

Jragt

I[Iporpamma ono6pena Ha 3acenanuu OIIT (mpotokon ot «06) yio

W.o. 3amecturens aupekropa, HayansHUK OO
K.T.H.

019r. Ne8).

/C.A. Cononckuit/

" 8
noanue




JIner u3MeHeHnuii padodeil mporpaMMbl JMCIHUIIHHBI:
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