Lokyment nHHHIAGCTBRETFBOHAMIKI 1 BBICILIETO OBPA30BAHIS POCCUNCKON ®EIEP ALIMU
Whbopmauns Bearoymcknil ¢puianan ¢geepajJbHPIo rocy1apcTBeHHOr0 AaBTOHOMHOI0 00pa30BaTeIbHOI0
OV0: Kynawos IMMTpHARKSERAEHMnA BBICIero oopasoBanus «HauuoHaabHBII Hcce10BaTeIbCKHi

fonxocte: Llnpexop Buikcyckoro ounnana HIAL Y{iHoruue cxnii yuusepenrer «MHUCHC»
[ata nognucanus: 15.12.2022 14:48:10

VHMKani)Hb MPOrPaMMHbIiA KITHoY:
619b0f ﬂéﬁ?ﬂ&&%@%&%ﬂzﬁ?ﬁ?ﬂ?@eﬂa

pemeHreM Y4EHOTo COBETa

B® HUTY MUCuC
ot «31» aBrycra 2020r.

npotokoa Ne 1-20

Pabouas nporpaMma AUCHUILIAHBI (MOTYJIs)

Kpucraainodusuxka
3akperuieHa 3a Kapeapoi EcTec TBeHHO-HAYYHBIX UCIMITIMH
HanpasneHue nmoAroToBKu 22.03.01 MaTepuasioBe IeHUE U T€ XHOJIO TUM MaTepHajoB
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Iporpammy cocTaBmiI(H):
x.x.i., Joyeum, Ilnexosuu C./].

Pabouast mporpamma
Kpucraniaopuszuka
PazpaboTana B cootBeTcTBHK ¢ OC BO:!

CaMOCTOSATE IEHO YCTaHABIMBAEM bl 00pa30BaTeNbHBI I CTaH IApT BhIcHIero oopasoBanus denepanbHOe rocy1apCTBEHHOE
aBTOHOMHOE 00Pa30BaTeIbHOE YUPEXKICHHE BBICIIETO 00pa3oBanus « HalmoHanbHEINH Hccie 10BaTeIbC KU Te XHOJIOTNIEC KU
yauBepcureT « MU CuCy no Hanpasienuro mo qroToBkr 22.03.01 MatepraioBeieHHEe W T XHOJIOTHH MaTepHajoB (YPOBEH b
6axanmaBpuaTa) (mpuka3 ot 02.12.2015r. Ne 602 0.8.)

CocTaBjeHa Ha OCHOBAaHHH yqe6H0r0 IJ1aHa:

22.03.01 MaTepuasioBe IeHHE U Te XHOJIO THU MaTepuaioB, MuTM -17.p1x MartepuanoBeeHHe U TeXHOJOTUH HOBBIX MaTepHaJoB,
yTBepKICHHOTO YueHbM coBeToM BO HUTY "MUCuC" 28.02.2018, mpoto ko Ne 5-18

Paboyas nmporpamma oj00peHa Ha 3aceqaHun Kadeapel

EcTecTBe HHO-HAyYHBIX TUC UL HH
Ipotokon ot 23.06.2018 r., Ne6

3aB. kapeapoit K.T.H., forieHT Moxkpenona JI.O.



1. HEJIU U 3AJAY Y OCBOEHUA

1.1 | o3HaKoMIIeHHE C OCHOBHBIMH NpUHLOUIIAaMHU CTPOCHUSA Ba)KHEH IITM X KJIAaCCOB KPpHUCTAJUIMYECKU X BEIICCTB

1.2 | o3HaKOMJICHHE C OCHOBHBIMH Pa3JieaMU CTPYKTYPHOH KpUC TAIIOTpad Iy U KPHUC TAILIO XUMHUHU, HEO0O X0 UMBIMH U
COBPEMEHHOTO XUMHUKa WIH (U3UKa

1.3 HN3YyHUCHUC CTPOCHUA XU AKUX KPHUC TAJIJIOB, KJIACTCPOB, MOJICKYJIPHBI X KOMIIJICKCOB, COGIU/IHCHI/Iﬁ, BKJHO‘{CHI/II?I,
KOOPIMHAITMOHHBI X TOJIMM EPOB

1.4| bopMupoBaHUe 0OIINX MPE/C TABICHUH O CHMMETPUHU

2. MECTO B CTPYKTYPE OBPA30BATEJIb HOM ITIPOT'P AMMBI

Hukn (paznen) OIL: b1.B

2.1| TpeGoBaHus K NpeABapHTeIbHOI NOATOTOBKE 00Yy4 a0 IIer ocs :

2.1.1| dusndeckue CBOWCTBAa MaTepUaIOB

2.1.2| MatemaTtHka

2.1.3| Pusnueckass XUMUL

2.1.4|MatepuanoBe icHHE

2.1.5| ®usnka

2.1.6 | Xumus

2.2| AMcHMIUTHHBI (MOAYJIM) U MPAKTUKH, A5 KOTOPbIX OCBOE HHE JAHHOW 1 UC IMIIMHBI (M O1YJIs1) He 00X0IMM 0 KaK
npej leCTBYHO LIIee:

2.2.1(MexaHHKa CTIJIOIIHBIX CPEJ

2.2.2 | MexaHn4Yeckue CBOWCTBA MAaTEPUAIIOB

2.2.3|MexaHn4yeckue cBOMCTBA MaTeprasioB. U2

2.2.4| Teopust TepMHUYECKOH B XIMHU KO -TePMHUIECKOI 00paboTKH

2.2.5| leheKThl KPUCTANTHICCKON PEIIETKH

2.2.6 | Koppo3us 1 3a1[UTa METAIIJIOB

2.2.7 [ OcHOBBI IPOCKTUPOBAHHS TE XHOJOTUISCKUX MPOIECCOB MPOU3BOJICTBA U 00PabOTKH MaTepraIoB

2.2.8| CrienmaJibHbIe CTAIU U CIIIABBI

2.2.9| Tepmuueckas 006paboTKa MeTaLIOU3IeJIHid 1 TpyO

2.2.10 | Xumuko-tepMmudeckas 00paboTka MaTepUaNOB

2.2.11|IIpon3BOACTBO CTICIMABHBIX CTajlel

3.PE3YJIbTATBI OBYYEHHUSA IO JUCHUIIJIMHE, COOTHEC EHHBIE C ® OPMHUPY EMbIMH
KOMIIET EHIIMAMHA

YK-6.1: 1eMOHC TPHPOBATH 3HAHHE €CTECTBE HHOHAYYHBIX U 1 PYIr UX (DYHI AMEHTAJIbHbIX HAYK B IPodecCHOHAIbHOM
AesiTeJIb HOC TH

3HATB:

VK-6.1-31 BaxHeimne TepMHUHBI COBPEMEHHOM KPHCTAILIO (P U3UKU

YK-6.1-32 ocHOBBI aHaJM 32 JIEKTPOHHOTO CTPOSHUS IPOCTHIX MOJIEKY JT

VYK-6.1-33 ocHOBHI aHAM 32 CTPOCHUS JTOOBIX TUIIOB KPHCTAJUIOB M TIOMCKA TPAHCIIHOHHBIX 3JIEM €HTOB CIMMETPHH, a TaK)Ke
OTIpeZeNICHUS IPOCTPAHCTBE HHBIX TPYIIN KPUCTAIUIOB

YMmers:

VK-6.1-Y 1 00Hapy 1BaTh 3JIeMEH T CHMMETPHUH B JIFOOBIX 00BEKTAX

VK-6.1-Y2 onpe iensTe TOUCUHYO [PYIIY CUMMETPHUH JIF0O0r0 00HEKTa, B TOM YHCIIC KPHCTAJIa

Bianertn:

VK-6.1-B1 HaBbIKaMu (OPMYIMPOBAHUS BEIBOJIOB O II0 TCHIIMAJIGHEI X CBOHCTBAaX BEIIECTB HA OCHOBE CTPYKTYPHBIX JaHHBIX H
CUMMETPHUH KpHUCTaJLIa

VYK-6.1-B2 HaBBIKaMHU TOJIF30BaHMU I COBPEM EHHBIM KPHCTAIJIO XUMUYECKIAM ITPOTPaMMHBIM 00ecIiedeHHeM 1 ITOMCKa HH(OPMAIiH B
BaKHEHIIN X OaHKaX CTPYKTYPHBIX JTAHHBIX

4. CTPYKTYPA U COAEP KAHHUE

Kon HaumenoBanue pazaesioB u Tem /Bujg 3ausatust/ | Cemectp /| YacoB | Komnerten- | Jlureparypa | IIpumeuyanue
3aHATHUSA Kypc o H H 1.
pecype el
Pazgen 1. Onepanuu 1 3J1eMeHTbI CHMMe TPHHU




11 OCHOBHBIC TOHATHS CHMMeTpuH /JIex/ VK-6.1 JI1.1
JI1.2J12.1J13.1
9132053
1.2 DneMeHTHl CUMMeTpUH KpucTaiuioB /Ip/ VK-6.1 JI1.1
JI1.2J12.1J13.1
9132093
1.3 TeopeMsbl 0 B3auMOICHICTBUH 3 JIEM EHTOB YK-6.1 J1.1
cummetpun /J1a6/ JI1.2J12.1J13.1
319233
1.4 CamocTosTenpHOE H3ydeHue matepuaia /Cp/ VK-6.1 J1.1
JI1.2J12.1713.1
319233
Paznen 2. Toueunsle rpynnbl c MMMETPUHH
2.1 O06o03HadeHNe TOUYETHBIX TPYIII CHMMETPUHI VK-6.1 JI1.1
KpucTaJuoB /Jlex/ JI1.2J12.1J13.1
319253
2.2 IlpaBuna Hax0XIEHUS JIEMEHTOB CUMMETPUHU VK-6.1 J1.1
KPUCTAJUIOB U OIPENEJICHUs. TOUEYHOM IPYIINbL JI1.2J12.1J13.1
Mp/ 319253
2.3 INpenempHBIE TOUewHBIE TPy bl /J1ab/ VK-6.1 J1.1
JI1.2J12.1713.1
3109233
2.4 CamocTosTenpHOE H3ydeHue matepuaia /Cp/ VK-6.1 J1.1
JI1.2J12.1713.1
212233
Paznen 3. IIpoc TpaHCTBe HHBIE T PYIINbI
CHMMeTpHH
3.1 Tpancisiuuy U KpUcTaIMYecKast pemrerka /JIex/ VK-6.1 J1.1
JI1.2J12.1713.1
512233
3.2 Cunronuu. PerieTtku bpase. OTKpBITBIC 3 JIEM €HTBI VK-6.1 J1.1
cummeTpu /TIp/ JI1.2J12.1J13.1
313233
3.3 IIpocTpaHCTBEHHBIE TPYIITBI CHMMETPHUH. YK-6.1 JI1.1
IpaBunbHBIE CUCTeMBI TOUeK /J1ab/ JI1.2J12.1J13.1
313233
3.4 CamocrosiTebHOC N3ydeHue Mmatepuaia /Cp/ VK-6.1 JI1.1
JI1.2J12.1J13.1
213233
Paznen 4. Ilpume pbl aHATM3a CTPYKTYPbI
KPHCTALI0B
4.1 AHamM3 CTPYKTYPbI MOJICKY JIIPHOTO KPHUC TaJIa YK-6.1 JI1.1
/JTex/ JI1.2J12.1J13.1
29132033
4.2 AHamm3 CTpyKTypHl nenodeynoro kpuctama /Ip/ VK-6.1 J1.1
JI1.2J12.1J13.1
9132053
4.3 AHam3 CTPYKTYPHI CJIOUCTOTO KpucTaui/JIad/ YK-6.1 JI1.1
JI1.2J12.1J13.1

012233




4.4 CamocrositeibHOC n3ydeHne Mmatepuada /Cp/ YK-6.1 JI1.1
JI1.2J12.1J13.1
9132053
Paznen 5. BaxHeiimue noHs Tust
KPHUCTAJ1JI0X UM MU
5.1 N3omopdu3M, H30CTPYKTYPHOCTD, H30 TOUSTHOCTh YK-6.1 J1.1
/J1ex/ JI1.2J12.1J13.1
9132033
52 IpuHIUI MakCUMaJIbHOTO 3aII0JIHEH U VK-6.1 JI1.1
npoctpanctsa /[p/ JI1.2J12.1J13.1
319253
5.3 [Tno THelimme mapoBbie ymakoBku /J1a6/ YK-6.1 J1.1
JI1.2J12.1J13.1
313233
5.4 CamocTosTenpHOE H3ydeHue matepuaia /Cp/ VK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
Pa3gen 6. CTpoeHue NpPOCTHIX BelIeCTB U
CIUIAB OB
6.1 Hemetanmer. IlpaBuno KOm-Pozepu /JIex/ VK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
6.2 Mertannsl. Crnassl. MHTepMeTtanmast /TIp/ YK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
6.3 ®daspl FOM-Po3epu. ®Da3wr JlaBeca /J1abd/ YK-6.1 JI1.1
JI1.2J12.1J13.1
3132 33
6.4 CamocTosiTebHOC N3ydeHHe Matepuara /Cp/ VK-6.1 JI1.1
JI1.2J12.1J13.1
2132033
Pazgen 7. CTpoeHHe XM H4YeC KHUX COe/I MHE H Uil
7.1 CTpyKTyphlI ¢ 3aII0JITHEHUEM OKTad3ApUYECKUX VK-6.1 JI1.1
nycToT. CIpyKTypHI C 32110 JHEHHEM JI1.2J12.1J13.1
TeTpadIPUICSCKUX MycTo T /JIek/ 2132233
7.2 TPYKTYPHI C O THOBPEMEHHBIM 3aMI0JTHEHUEM VK-6.1 JI1.1
OKTa3IPUYECKU X M TeTpad ApHUIeCKuX mycTo T /IIp/ JI1.2J12.1J13.1
3132 33
7.3 CTpyKTypbl coeM HEHUH, He ONTICBhIBaEMbIE B VK-6.1 JI1.1
TepMHHA X IIAPOBEIX YITaKOBOK /J1ab/ JI1.2J12.1J13.1
313233
7.4 CamocrosiTebHOC n3ydeHre Mmatepuara /Cp/ YK-6.1 JI1.1
JI1.2J12.1J13.1
29132033
Paznen 8. BajeHTHbIe ycwiIus U
KPHUCTAJLJI0X UM H4ec Kie ¢ opm yJisl
8.1 BanenrHsie ycums cBsizeit. [Ipasuno Ilomiara YK-6.1 J1.1
/J1ex/ JI1.2J12.1J13.1
2132033
8.2 KoopaunanmonHnsie coeJMHEHUS 1 YK-6.1 J1.1
KpHUCTaJUIo XuMudeckue popmyst /TIp/ JI1.2J12.1J13.1

0192 33




8.3 Kpucranno xsumunueckas cuctematuka no B.H. 5 2 YK-6.1 JI1.1
Cepexkuny /J1a6/ JI1.2J12.1J13.1
9132053
8.4 [MonroToBKa K MpakTAYECKAM U Ja00paTOPHBIM 5 6 YK-6.1 JI1.1
3ausaTHAM /Cp/ JI1.2J12.1J13.1
9132093
Paznen 9. lonoHuTenbHast uHGopManus o
KpHCTaNLIax
9.1 PenTreHoBcKast 10 THOCTH Betec TBa /JIex/ 5 2 YK-6.1 J1.1
JI1.2J12.1J13.1
913293
9.2 KBazukpucTanisl 1 MOy IMPOBaHHBIE KPUCTAJUIBL. 5 2 VK-6.1 J1.1
AJroputM 1 ONpeeICHHs] TOUEUHbIX IPYIII JI1.2J12.1J13.1
cuMMeTpun kpuctayuos /I1p/ 212233
9.3 MeTopl BeIpanuBaHus KpucTamios /J1ad/ 5 2 VK-6.1 JI1.1
JI1.2J12.1713.1
319233
9.4 CaMmocTosATe IbHOE H3yUYEeHUE MaTepHaia 1 5 8 VK-6.1 J1.1
MOJIr0 TOBKA K 3aUeTy ¢ oueHkoit /Cp/ JI1.2J12.1J13.1
312233
5. ®OHJ] OHEHOYHbIX MATEPHUAJIOB (Ilpuio:xeHnue)
6. YHYEBHO-METOJNYECKOE U TH® OPMAIIMOHHO E OB ECITEY EHUE
6.1. Pexomenayem as JiuTe parypa
6.1.1. OcHoBHas JuTeparypa
ABTOpBI, COCTaBUTE JIH 3arnaBue Bbubmmo rexa W3 gate e 1BO, TO
JI1.1 |Po3un KM., IletpaxoB | Kpucramnopusnka: YaedHOe Metoamueckue mocoous Mocxksa, 2006
B.C. mocooue
JI1.2 |Eropos -TucMmeHnko Kpucrannorpadus n DJIEKTPOHHBIN KaTajor Mocksa K1V, 2010
10.K Eropos KPHUCTAJUIO XUMHUSA: YICOHUK
-Tucmenxo 10.K.
6.1.2. lonostHNTe b HAsl JINTEpaTypa
ABTOPBI, COCTABU TEJIH 3arnaBue Bbubmio Texa W3 nate nbc 1BO, TOA
J2.1 |(Mamsimesa T.S1. Kpucrannopusuxka, MeTtoamueckue mocoous Mocksa, 2005
Munepanorus IpupoIHbIX
nporneccos: Kypc nekuuit
6.1.3. MeToauyeckue pa3padoTKu
ABTOpBI, COCTABU TEJIH 3arnaBue bu6smo rexa W3 natenbcTBO, TOX
JI3.1 |Huxomaes A.A. Kpucrannopusnuka munepanos: | MeTtomumueckue mocoous Mocksa, 2009
IIpakTukKy™m
6.2. Ilepeyenn pecypcoB MH(OPMAaLIHOHHO-TeJle KOMM yHUKAIIMOHHO¥ ceTn « UHTe pHET»
D1 |Hayunas snektponHas 6ubnuoteka https:/elibrary.ru | https://elibrary.ru
32 | Dnektponnas 6ubmmorteka MUCuC http:/lib.misis.ru | http://lib.misis.ru
33 OBC YHuBepcurte Ickasi 0100 TeKa OHJIAHH http://biblioclub.ru
http://biblioclub.ru
6.3 Ile peye Hp JIMIIe H3HOHHOT O TPOT PAM MHOT' 0 00ec reye Hust
I1.1 |Microsoft Office
I1.2 |Microsoft Teams
I1.3 | Canvas
6.4. IlepeyeHs HHG OPM ALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecc HOHAIbHBIX 0a3 JaHHBIX
N.1 |Hayunas snektponnas 6uGnuoteka https://elibrary.ru
N.2 |[Onexktponnas 6ubmioTeka MU CuC http://lib.misis.ru
N.3 [DBC YuuBepcuteTcKas 6ubamoeka onyaiiH http://biblioclub.ru




N.4 [Poccuiickas miaathopma oTKpeITOro oopasosanus http://openedu.ru
7. MATEPUAJIbHO-TEXHUY ECKOE OBECIIEUEHUE

Ayn. Haznauenue OcHauienue
16 Kpucrtannodusuka HoyTOyk, npoekTop, SKpaH, HHTEpaKTHBHAS TOCKa
KOMIUICKT  TeMaTHYCCKAX  MPE3CHTAIMHA, JOCTYym K
WHTEPHETY
16/1 Kpucrannopuzuka ABTOMAaTHU3UPOBAaHHBIN KaJIOpUMETp, DK TPOHHBIHN
mukpockon, Kommnerorep, O6opynoBaHue Ayl NMPOBEACHUS
JIEMOHCTPAIIMOHHBI X OTIBITOB c WCTIOJIb30Ba HUEM

KoMmmbloTepa, Jlocka  ayauTopckass € MAarHUTHOH
MMOBEPXHOCTBI0O M C TPHUCIOCOOJICHUAMH JUI1 KPETIJICHHS
Tabmn, Cron JeMOHCTpAaNMOHHBIA XuMudeckuit, CToJbI
JIBY XMECTHBIC JTA0OpaTOpHBIE YUYEHHYECKHE B KOMIUICKTE CO
CTyJNIBSIMH Pa3HBIX POCTOBBIX pa3MepoB), [lomcTaBka mis
TeXHIYECKUX cpeacTB oOyueHus, llIkadbr cexmoHHbIe 1A
xpaHeHUst 00opynoBaHus, PakoBrHA — Molika (B KaOWHETE U
nmabopantckoi), Jlocka ammt cymxu mocynel, lllkad
BBITSKHOM, CTeH J1bl HKCIO3UII HIOHHBIE

46 AymuTtopus IUIsl CaMOCTOATe IbHOUW paboThl [Aymuropust  Noe 46 momemieHHe il CaMOCTOSITEJILHOU
00yyaroImuxcs paboThl OOyuarommxcsi, UMeeTcss NOJKIIOUYEeHHE K CeTH
"HnTepHeT" " JOCTy T B 9 IEKTPOHHY IO

HH(POPMAIHOHHO-00pa30BaTCIBHY IO Cpey:

JOCKa KJacCHUYeckas, KOMIBIOTEp C JOCTYIIOM K CETH
"Untepuet" (16 mrt.), mpoektop (1 mrt.), sxpan (1 mT.),
pabouee MecTo npenoaaare s, ctoi (16 mr.), ¢ty (32 mrT.)
IHO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antusupycunoe IIO DrWeb, MS Teams, Visual
Studio

8. METOJAMYECKHE Y KA3AHUA 15 OB YYAIO I UXCA

W3ydeHne QMCHMUIIIMHBI 0a3HpYeTcsi Ha KCIOJIb30BaHUH JA0OPATOPHBIX U MPAKTHYECKUX PaOOT 1 BbI OJHEHUH JOMAIIHU X 38 TAHUH.
JIeKIuu 1o Kypcey MpOBOISATCS B KOMIIBIOTEPHOM KJIACCE C MCIOJIb30BAaHUEM MYJIbTUM eI HHOM TeXHUKH 1 00bEAMHSIO TCS 110
BPEMEHH C MIPOBEICHUEM JTa00PATOPHBIX padoT.

Jlis1 yernenmHoTo ocBoeHust quctmriuimabl "' Kpructamodusnka" odydaromemMycst HEOOX0IuMO:

1. IlocemaTts Bce BUBI 3aHATUIL.

2. CBOEBpEMEHHO 3aperHCTPUPOBATECS HAa PpEKOMEHIOBAaHHEIE 3 JISKTPOHHBIE pecypchl - MS Teams.

3. Ilpu BO3HHMKHOBEHU 1 JIFOOBIX BOIIPOCOB 10 COJEPIKAHUIO Kypca H OpraHn3aluy paboTsl CBOEBPEMEHHO 00paluaTh Csi K
Hpeno/aBaTeIo.

4. CBOEBPEMEHHO BBIIIOJHHUTH JIOMAIIHHUE 33 JaHUSL.




