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Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

Kpucrananodpusuka
3akperuieHa 3a Kadenpon EcTtecTBeHHO-HAY4YHBIX JUCLUILUIAH
HampasneHnue noaroroBku 22.03.01 MarepuanoBeeHIe U TEXHOIOTUU MaTEepHUaAIoOB
[Tpodumn MarepuanoBeeHHE ¥ TEXHOJIOTHH HOBBIX MaTepHaJIOB
Kpamuduxanms Bakanasp
dopma 00yueHUs oyHast
O01mas TpyIoeMKOCTh 33ET
Yacos 1o yueOHOMY IITaHy 108 ®opmbl KOHTPOIISL B CEMECTpax:
B TOM YHCIJIE: 3a4eT C OLEHKOU 5 cemecTp
ayIUTOPHBIC 3aHATHA 54
caMoCTOsATeNbHas padoTa 54

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<CemectpHa | 5(3.1)
Kypee>) Hroro
Henens 18
Buj 3ansaruit vin | P | yn PII

Jlexkuuu 18 |18 (18 (18
JlabopaTopHbie 18 |18 (18 (18
[MpakTryeckue 18 |18 (18 (18
Uroro ayx. 54 |54 |54 |54
KonrakTHas pabora 54 (54 |54 |54
Cam. pabota 54 (54 |54 |54
HUroro 108 | 108 108 [108




IIporpammy cocraBui(n):
K.X.H., Jouenm, Ilnexoeuu C.J].

PabGouas nporpamma
Kpucraniopuszuka
PaspaboTtana B coorBercTBuu ¢ OC BO:

CaMOCTOSTENFHO YCTaHaBIMBaeMbIil 00pa30BaTeNIbHbIA CTaHAAPT BhICHIEro 0Opa3oBanus denepaibHOE rOCYAapCTBEHHOE
ABTOHOMHOE 00pa30BaTeNbHOE YUPEkICHHE BBICIIEro o0pa3oBaHus «HamoHaNbHBIN HCCIIeI0BATENECKUN TEXHOIOTHYCSCKUIT
yausepcureT « MU CuCy no Hanpasneruro moarotosku 22.03.01 MarepuanoBeneHIe U TEXHOIOTHN MaTEPHANIOB (YPOBEHb
6akanaspuara) (mpukas ot 02.12.2015 r. Ne 602 0.8.)

CocraBnieHa Ha OCHOBAaHHUH y4eOHOTO TUIaHa!

22.03.01 MarepuanoBeneHre 1 TEXHOJIOTHU MaTepuanoB, MuTM-18.plx MarepuanoBeaeHre 1 TEXHOJIOTHH HOBBIX MaTepralioB,
yTBepxkIeHHOro Y4eHsM coBetoM BO HUTY "MUCuC" 28.02.2018, npotokoin Ne 5-18

Pabouvas mporpamMma ono0peHa Ha 3aceqaHuu Kadenpsl
EcTecTBeHHO-HAYYHBIX AUCIMIIMH
IIpoTtokoun ot 23.06.2018 1., Ne6

3aB. kadenpoii K.T.H., moueHT Mokpernosa JI.O.



1. EJIN OCBOEHU

1.1| o3HaKOMIICHHE C OCHOBHBIMH IIpUHIUIIAMHA CTPOCHUA BaKHEHIIIMX KJIACCOB KPUCTAINTMICCKUX BECUICCTB

1.2| o3HaKOMIIEHHE C OCHOBHBIMH pa3JieflaMi CTPYKTYPHOM KpHcTaJuIorpaduu M KPUCTAJUIOXMMUH, HEOOXOIUMBIMU JUTsI
COBPEMEHHOT'O XMMHUKa HIIH (HHU3HKA

1.3|m3ydenue cTpoeHUS KUIKUX KPUCTAIIIOB, KIIACTEPOB, MOJICKYJIIPHBIX KOMIUIEKCOB, COSTUHEHNH, BKITFOUSHHH,
KOOPJMHAIIMOHHBIX MOJIUMEPOB

1.4| bopmupoBaHue OOIIUX MPEJCTABICHUNA O CHMMETPUH

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM INPOI'PAMMBI

Hukn (pazmen) OIT: b1.B

2.1| TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKE 00y4aI0LIerocs:

2.1.1| ®usnyeckue CBOWCTBA MaTePHUAIOB

2.1.2(MaremaTuka

2.1.3| dusnyeckas xumMus

2.1.4|MarepuasnoBeneHne

2.1.5|Dduznuka

2.1.6 | Xumus

2.2| AucuunanHbl (MOAYJIH) U PAKTHKH, IS KOTOPBIX OCBOEHHUE TAHHOW THCIHILTHHBLI (MOAYJIs1) HEOOX0TUMO KaK
npealiecTByloLIee:

2.2.1|MexaHuKa CIUIOUIHBIX CPE

2.2.2|MexaHn4ecKHe CBONCTBA MAaTEPHAIIOB

2.2.3|MexaHn4eckre CBOHCTBa MaTepHaioB.Y2

2.2.4| NeheKThl KPUCTANINIECKON PEIETKA

2.2.5|Koppo3us u 3amura METaIoB

2.2.6|OcHOBBI KOMITBIOTEPHOI MeTaIorpaduu

2.2.7| OCHOBBI ITPOEKTUPOBAHUS TEXHOJIOTHYECKHUX MPOLIECCOB ITPOU3BOACTBA U 00PaOOTKH MaTEpHAIOB

2.2.8| CriennanbHble CTaId U CILIABEI

2.2.9| Tepmuueckasi 00paboTKa METAIUIOU3IENU U TPYO

2.2.10| ®u3nueckue OCHOBBI IPOIIECCOB NeOPMAIIUH U pa3pyIICHHUS

2.2.11| Xumuko-TepMuyeckas 00padoTKa MaTepHaioB

2.2.12|IIpou3BOICTBO CIIEIHANBHBIX CTaJICH

3. PE3YJIbTATBI OBYUYEHMNS 11O JUCIIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHU
KOMIIETEHIIUAMMU

YK-6.1: 1eMOHCTPUPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYIrUX (PyHIaAMEHTAIbHBIX HAYK B NPO(eCcCHOHAIBLHOM
AesITeJIbHOCTH

3HaTh:

VYK-6.1-31 BaxkHeliIre TepMUHBI COBPEMEHHOM KPUCTAIIIODU3UKH

YK-6.1-32 0CHOBBI aHaJIM3a YJIEKTPOHHOTO CTPOSHHUS IIPOCTHIX MOJIEKYIT

YK-6.1-33 oCHOBBI aHaJM3a CTPOSHHUS JIFOOBIX TUIIOB KPUCTAILUIOB U MIOMCKA TPAHCIISIIMOHHBIX JIEMEHTOB CHMMETPHH, & TAKKE
OIPEJEIICHUS IPOCTPAHCTBEHHBIX TPYIII KPUCTAILIIOB

YMmern:

VYK-6.1-V1 00HapyXKHBaTh JIEMEHTHI CHMMETPHH B JIFOOBIX 00BEKTaX

YK-6.1-Y2 onpenensith TOYSYHYIO IPYIITY CHMMETPHUH JIF000T0 00BEKTa, B TOM YHCIIE KpUCTAIIA

Baangern:

VK-6.1-B1 naBbikamMu )OpMYIHPOBAHHUS BHIBOJOB O MMOTEHINAIBHBIX CBOMCTBAX BEIIECTB HA OCHOBE CTPYKTYPHBIX JIaHHBIX U
CHMMETPHH KpHCTaIIa

YK-6.1-B2 HaBbIKaM# TOJIH30BAHUS COBPEMEHHBIM KPUCTAJUIOXUMIYECKUM MIPOTPAMMHBIM 00SCIICUCHAEM H MTOUCKA HH(POPMAITUH B
BaXHEHIINX 0aHKaX CTPYKTYPHBIX JaHHBIX

4. CTPYKTYPA U COJEP KAHUE

Kon HaumenoBanue pazgenos u teM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | Ilpumeuanne
3aHATHA Kypc 197071 H 3L
pecypchl
Paznes 1. Onepanuu H 3j1eMeHThl CHMMeTPHHI




1.1 OcHOBHBIE TIOHATHS cUMMeTpun /JIex/ YK-6.1 JI1.1
JI1.2J12.1J13.1
013233
1.2 DneMeHTBsl cuMMeTpun kprctaiuios /I1p/ YK-6.1 JI1.1
JI1.2J12.1J13.1
313233
1.3 TeopeMbI 0 B3aUMOICHCTBUHN DJIEMEHTOB VK-6.1 JI1.1
cummerpuu /J1ab/ JI1.2J12.1J13.1
013233
1.4 CamocrostensHoe n3ydenue Matepuana /Cp/ YK-6.1 JI1.1
JI1.2J12.1J13.1
313233
Pa3gen 2. TouyeuHble rpynnbl CHMMETPUH
2.1 O003HaueHNE TOYCYHBIX TPYIIT CAMMETPHN YK-6.1 J1.1
kpuctauioB /Jlex/ JI1.2J12.1J13.1
013233
2.2 [IpaBuia HaXOXKIEHUS YIEMEHTOB CUMMETPHUHU YK-6.1 JI1.1
KPUCTAJJIOB U ONPEJEIICHUS TOUEYHON TPYIIIIbI JI1.2J12.1J13.1
Mp/ 013233
2.3 [penensHble TOUCUHBIE TpyTITE /J1ab/ YK-6.1 J1.1
JI1.2J12.1713.1
012233
2.4 CamocrostensHoe n3yyenue Marepuana /Cp/ YK-6.1 J1.1
JI1.2J12.1J13.1
013233
Paspen 3. IlpocTpancTBeHHbIE TPYHIIBI
CHMMETPHH
3.1 TpaHcasiuuu 1 KpucTajunueckas peuerka /Jlex/ YK-6.1 JI1.1
JI1.2J12.1713.1
013233
3.2 Cunronun. Pemerku bpaBe. OTKpBITBIE 371€MEHTHI YK-6.1 J1.1
cummerpun /Ip/ JI1.2J12.1J13.1
313233
3.3 IIpocTpaHCTBEHHBIE TPYIIIEI CHMMETPHH. YK-6.1 JI1.1
[IpaBusnbHbIE cucTeMBI Touek /J1ab/ JI1.2J12.1J13.1
013233
3.4 CamocrostensHOe n3yuenne Matepuana /Cp/ YK-6.1 JI.1
JI1.2J12.1J13.1
2122033
Pa3nen 4. IlpuMepsl aHATH3Aa CTPYKTYPBI
KPHCTAJIOB
4.1 AHau3 CTPYKTYpPBI MOJIEKYJIIPHOTO KpUCTAJIIa YK-6.1 J1.1
/JTex/ JI1.2J12.1J13.1
2122033
4.2 AHanu3 CTpyKTypbl LieniodeqHoro kpucramia /I1p/ YK-6.1 JI.1
JI1.2J12.1J13.1
313233
4.3 AHaIn3 CTPYKTYPHI CIIOUCTOTO KpucTasut /JIad/ YK-6.1 JI1.1
JI1.2J12.1J13.1

313233




4.4 CamocTosTenpHOe n3ydenne marepuaia /Cp/ YK-6.1 JI1.1
JI1.2J12.1J13.1
013233
Pa3gen S. Baiknelimmne noHaTus
KPHUCTAJNIOXUMHH
5.1 Hzomopdu3m, H30CTPYKTYPHOCTD, H30TOUCHUHOCTh YK-6.1 JIL.1
[JTex/ JI1.2J12.1J13.1
013233
5.2 [IpuHIINT MaKCHMAJIFHOTO 3aTIOTHEHUS VK-6.1 JI1.1
npocrpancrsa /I1p/ JI1.2J12.1J13.1
313233
5.3 [TnotHeiimue niapoBsle yrnakoBku /J1ad/ YK-6.1 JI1.1
JI1.2J12.1J13.1
013233
54 CamocrosrensHOe n3ydeHune Matepuaina /Cp/ YK-6.1 J1.1
JI1.2J12.1713.1
0103233
Paznen 6. CTpoeHHe NPOCTHIX BeLIEeCTB U
CIIABOB
6.1 Hewmeranst. [Ipasuno FOM-Po3zepu /Jlex/ VK-6.1 J1.1
JI1.2J12.1J13.1
013233
6.2 Meramnel. Crnassl. MaTepMmetammmst /I1p/ YK-6.1 J1.1
JI1.2J12.1713.1
0103233
6.3 ®a3s1 IOM-Pozepu. da3st Jlaseca /J1ab/ YK-6.1 J1.1
JI1.2J12.1J13.1
313233
6.4 CamocrosrensHOe U3ydeHune Marepuana /Cp/ YK-6.1 J1.1
JI1.2J12.1713.1
013233
Paznen 7. CTpoeHne XUMHUYECKUX COeMHEHU
7.1 CTpYKTYpBHI C 3aIIOTHCHHEM OKTadIPHUCCKUX YK-6.1 J1.1
myctoT. CTpYKTYpBHI € 3aIIOJTHEHUEM JI1.2J12.1J13.1
TETPadIPHIECKUX MyCcTOT /JIek/ 212233
7.2 TPYKTYPHI C OTHOBPEMEHHBIM 3aIl0JIHEHHEM YK-6.1 JI1.1
OKTadJIpUYECKUX M TETPadIpuiecKux mycrort /IIp/ JI1.2J712.1J13.1
2122033
7.3 CTpyKTypBl COEIUHEHHH, HE ONUCBHIBAEMBIE B YK-6.1 JI.1
TepPMHHAX MIAPOBBIX yIakoBokK /J1ab/ JI1.2J12.1J13.1
213233
7.4 CamocTtosaTenpHOe uzydenne marepuaia /Cp/ YK-6.1 JI1.1
JI1.2J12.1J13.1
2122033
Pa3gen 8. BasienTHbIe yenins u
KpHUCTaJUIOXUMHYecKUe GopMyIbl
8.1 Banentnsie ycunus csszeil. [Ipasuno ITonunra YK-6.1 JI.1
/JTex/ JI1.2J12.1J13.1
0103233
8.2 KoopauHanmoHHbIE COCAUHEHHS U YK-6.1 J1.1
KpHcTaJuloXuMuueckue dpopmyist /TIp/ JI1.2J12.1J13.1

313233




8.3 Kpucrammoxumudeckas cucremarrka mo B.H. 5 2 YK-6.1 JI1.1
Cepexkuny /J1ab/ JI1.2J12.1J13.1
212233
8.4 [MoaroroBka K MpakTUUECKUM U J1a00PaTOPHBIM 5 6 YK-6.1 JI1.1
3ansTusm /Cp/ JI1.2J12.1J13.1
3122 33
Pasznen 9. lonosinuresbHast uHpopManus o
KpHCTaLJIaxX
9.1 Pentrenosckas miIoTHOCTE BemecTsa /Jlex/ 5 2 VK-6.1 JI1.1
JI1.2J12.1J13.1
3122 33
9.2 KBa3uxpucTamisl 1 MOAYTHPOBAaHHBIE KPUCTAIIBL. 5 2 YK-6.1 JI1.1
ANTOpUTM AJIs1 ONIPEAEIICHUS] TOYEUHBIX TPy JI1.2J12.1J13.1
cuMMeTpun kpuctaywion /T1p/ 213233
9.3 MeTonp! BEIpamuBaHus KpUCTauioB /J1ad/ 5 2 VK-6.1 JI1.1
JI1.2J12.1J13.1
212233
94 CaMocCTOATeIbHOE U3yUeHHE MaTepHaa u 5 8 YK-6.1 JI1.1
moroToBKa K 3adery /Cp/ JI1.2J12.1J13.1
215233
5. ®OH1 OHEHOYHBIX MATEPHUAJIOB (Ilpunio:kenue)
6. YYHEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas JUTEpPaTypa
ABTOpBI, COCTaBUTENH 3aryiaBue bubnnoTeka W3narenscTBO, oA
JI1.1 |Po3ur K.M., ITerpakoB |Kpucramiopusnka: YueOHoe MeTouveckue mocoous Mockaa, 2006

B.C.

rnocooue

JI1.2

Eropos -Tucmenko
10.K Eropos
-Tucmenxo F0.K.

Kpucrannorpadus u
KPUCTAJUIOXUMHUSL: YICOHHK

DNEKTPOHHBIN KaTaaor

Mocksa KJ1VY, 2010

6.1.2. JlonoJHUTEIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENN

3araBue

bubnmnoreka

W3paTenscTBO, TOM

J12.1

Maiemmesa T 5.

Kpucramrodusnka,
MuHepanorus MPUPOIHBIX
npoueccos: Kypc nekuumii

MeTroaudeckue mocoous

Mocksa, 2005

6.1.3. MeTtoanueckue pa3paboTku

ABTOpI)I, COCTaBUTCIIN

3ariasue

bubnuoreka

I/IB,HaTeJ'II)CTBO, roa

JI3.1

Huxomaes A.A.

Kpucramiodunznka MuHepasos:
IIpakTuxkym

Meroaudeckue mocoous

Mockaa, 2009

6.2. Ilepevennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET»

31 |Hayunas snekrponHas Oubnuoteka https:/elibrary.ru  [https://elibrary.ru
32 |OnekrponHas 6ubnuoreka MUCuC http://lib.misis.ru | http://lib.misis.ru
3 9BC Vrusepcnterckas Onbinorexa OHNaiH http://biblioclub.ru
http://biblioclub.ru
6.3 IlepevyeHb MPOrpaMMHOIO 00ecTieueHUsI
I1.1 |Microsoft Office
I1.2 |Microsoft Teams
I1.3 |Canvas
6.4. IlepeuyeHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM H MPO(ecCHOHATBHBIX 623 TaHHBIX
H.1 |Hayunas snexrpoHHas Oubnnorexa https://elibrary.ru
N.2 |Onexrponnas 6udmuoreka MUCuC http://lib.misis.ru
N.3 |3bC YHuBepcurerckas 6ubnnoreka onnaiiy http://biblioclub.ru




N.4 |Poccuiickas matdopma oTKpeIToro obpasoBanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Aym. Hasnauenne OcHamenne
16 Kpucranmodusnka HoyTt0yk, mpoekTop, S5kpaH, MHTEpaKTHBHASI TOCKa
KOMIUICKT ~ TEMAaTHYECKHX  MPE3CHTAIMH, JOCTYIm K
HUHTEPHETY
16/1 Kpucrammodmsuka ABTOMaTH3UPOBaHHBIH KaJIOpUMETD, DNEeKTPOHHBIHN
Mukpockorn, Kommerorep, OOopymoBanue Ais MPOBEICHUS
ICMOHCTPAIIMOHHBIX OIILITOB c HCIIOJIb30BAHHEM

kommbloTepa, Jlocka — aymuTopckass ¢ MarHUTHOM
[MOBEPXHOCTBI0 M C TPHCIOCOONCHMSIMH Ml KPETUICHUS
a6, CToNm AEMOHCTPAIMOHHBIA XuMU4eckuid, CTOJBI
IByXMECTHBIC JIAOOpATOPHBIE YUCHHIECKHUE B KOMIUIEKTE CO
CTYJIBSIMH DPa3HBIX POCTOBBIX pa3MmepoB), IlomcraBka s
TEXHUIECKUX cpeacTB oOyueHus, llIkadpr cekumnoHHbIE NI
XpaHeHHs1 00opynoBaHus, PakoBiHa — Moiika (B KaOMHETE H
mabopantckoit), [ocka s cymku mocynsl, llkad
BLITXH(HOﬁ, CTCHHLI OKCIIO3UITUOHHBIC

46 Aynuropus A caMOCTOATENBHOM paboTel [Aymutopuss ~ Ne 46 momemieHne s CaMOCTOSITEIBHON
00yHyaroIHXCs paboTBl  OOYYAIOMINXCSI, HMEETCA MOAKIIOYEHHE K CETH
"Unrepuer" u J0CTyN B 3EKTPOHHYIO

nH(pOpPManNOHHO-00pa30BaTENbHYIO CPEy:
ocka Kijlaccuueckas, KOMIIBIOTEp C JOCTYyIIOM K CETH
"Untepuer" (16 mrt.), nmpoekrop (1 mr.), skpan (1 mrT.),
[pabodee mecTo mpenoaanarens, cTox (16 mrt.), ety (32 mrT.)
I1O:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycuoe I10 Dr.Web, MS Teams, Visual
Studio

8. METOJUMYECKHUE YKA3AHUS JJISI OBYYAIOIIIUXCA

M3ydeHne QUCIUTUIMHBI 0a3upyeTCs Ha MCIIOB30BAHUH JIAOOPATOPHBIX U MPAKTHYSCKUX PAa0OT U BHITOIHECHUN JTOMAITHIX 3a/IaHUH.
Jlexuu 10 KypCy MPOBOJATCS B KOMITBIOTEPHOM KIIacce ¢ HCIOJIB30BAHUEM MYJIETUMETUHHON TEXHUKH U 00BEINHIIOTCS 10
BPEMEHH C TIPOBENICHIEM JIa00PATOPHBIX padoT.

Iy yenermHOTO 0OCcBOSHMS AucUILTHHEI "Kpucrammodusuka" oOydaromemycss HeOOXOAUMO:

1. ITocemaTs Bce BUABI 3aHSATHH.

2. CBOEBpPEMEHHO 3aperiuCTPUPOBATHCS HAa PEKOMEHIOBAHHbBIC 3JIEKTPOHHBIE pecypcehl - MS Teams.

3. IIpy BOSHMKHOBEHMH JIFOOBIX BOIPOCOB 110 COAEPIKAHHUIO Kypca M OpraHu3alui paboThl CBOEBPEMEHHO 00pamaThes K
[peroIaBaTeio.

4. CBOEBpPEMEHHO BBITIOJIHUTH JOMAIITHHUE 33JIaHusl.




