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Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

Kpucramninodpusuka
3akperuieHa 3a Kadenpon EcTtecTBeHHO-HAY4YHBIX JUCLUILUIAH
HanpasneHnue noaAroToBKu 22.03.02 Metanmyprus
[podmis O0paboTKa METAJUIOB aBICHUEM
dopma 00yueHUs oyHast
OO01mas TpyIoeMKOCTh 4 3ET
Yacos 1o yueOHOMY IITaHy 144 ®opMbI KOHTPOIII B CEMECTpax:
B TOM YHCIIE: 3a4eT ¢ OLICHKOM 3 cemecTp
ayIUTOPHBIC 3aHATHA 72
caMoCTOsATeNbHas padoTa 72

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<CemectpHa | 3(2.1)
Kypee>) Hroro
Henens 18
Buj 3ansaruit vin | P | yn PII

Jlekiuu 36 [36 |36 |36
[IpaxTnyeckue 36 [36 |36 |36
Hroro ayn. 72 |72 |72 (72
KonTaktHas pabora 72 |72 |72 (72
Cam. pabota 72 |72 |72 (72
Hroro 144 1144 (144 | 144




[Iporpammy cocraBui(un):
K.X.H., Joyenm, Ilnexoeuu C.J].

Pabouas mporpamma
Kpucranaodpusuxa
Pazpaborana B coorBercTBuu ¢ OC BO:

CaMOCTOSITENPHO YCTaHABIMBAEMBbIH 00pa30BaTENbHBIN CTAHAAPT BhICHIEr0 00pa3oBaHus PenepabHOE TOCYAAPCTBEHHOE
aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKIeHHE BhICIIEro 00pa3oBanus «HaumoHambHbIA NCCIIeA0BaTEILCKUA TEXHOIOTHYE CKHH
yHuBepcuret «MUCuCy» no Hampasnenuto noarotroku 22.03.02 Merannyprus (ypoBeHb OakanaBpuata) (mpuka3 ot 02.12.2015 r.
Ne 602 0.8.)

CocTaBiicHa HAa OCHOBaHHH y4EOHOTO IITaHA!

22.03.02 Metamtyprus , OM-20.plx O6paboTka METa/IOB AaBJICHUEM, YTBEPKACHHOTO YueHbIM coBeToM BO® HUTY "MUCuC"
27.02.2020, mpotoxon Ne 5-20

Pabouyas mporpamma oj00peHa Ha 3aceJaHuu Kadeapbl
EcTecTBeHHO-HAYYHBIX THCIMILIUH
[Iporokoin ot 23.06.2020 1., Ne6

3aB. kadeapoii K.T.H., moueHT Mokperosa JI.O.



1. EJIN OCBOEHU

1.1| o3HaKOMIICHHE C OCHOBHBIMH IIpUHIUIIAMHA CTPOCHUA BaKHEHIIIMX KJIACCOB KPUCTAINIMYCCKUX BCIICCTB

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

1.3|m3ydenne cTpoeHUS KUIKUX KPUCTAIIIOB, KIIACTEPOB, MOJICKYIISIPHBIX KOMIUIEKCOB, COCIHEHUH, BKIIOUCHUIA,
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 NpeABAPUTEIHHON MOAT0TOBKE 00y4aI0IIErocs:
2.1.1| ®uzuka
2.1.2| Xumus
2.2| AucuunanHbl (MOAYJIH) U MPAKTHKH, I KOTOPBIX 0CBOEHHUE TAHHOW THCIUITHHBI (MOAYJIs1) HEOOX0TUMO KaK
npeaulecTByoIIee:

2.2.1| Teopust 00pabOTKH METAILIOB JaBICHUEM

2.2.2| Temnopu3uka 1 TEINIOTEXHAKA

2.2.3| dusnyeckre 0OCHOBHI MPOIECCOB IIACTUYECKOHN nedopMannu

2.2.4|MeToIBI KOHTPOJIS U aHAJIH3a BEIICCTB

2.2.5| Teopus mpoleccoB MIaCTUIECKOM nedopmanuu

2.2.6| Teopus ynpasisieMoro ImiacTH4eckoro AehopMUPOBaHUS U POPMOBKH

2.2.7| TexHOMOTHS KOHCTPYKIIMOHHBIX MaTEPHAJIOB

2.2.8| Merajurypru4eckie TeXHOJIOTHI

2.2.9|MertosI MccTeIOBaHUS MPOIIECCOB IUTACTHYECKON AedopMariim

2.2.10|Hay4no-uccnenoBarenbckas padora

2.2.11{OcHOBHI TEXHOJIOTHYECKUX MPOIIECCOB INTACTHUECKOM 00padOTKU M (POPMOBKH

2.2.12| Tepmudeckast 00paboTKa METAIUIOU3ACITIHHA U TPYO

2.2.13| Tepmuueckasi 00paboTKa METAIIONPOYKIIUH

2.2.14| TexHONMOTHYECKHE MPOIIECCHI 00PaOOTKU METAIIOB JaBIICHHEM

2.2.15| TexHoorust MpoU3BOICTBA pOKaTa

2.2.16|ITonroToBKa K mpoIeaype 3alluThl U poreaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMMU

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

3HaTh:

VYK-6.1-31 BaxkHeHIIIIEe TEPMUHBI COBPEMEHHON KPHCTAIUIODUIUKA

YK-6.1-32 0CHOBBI aHaJIM3a JIEKTPOHHOTO CTPOSHHUSI IIPOCTHIX MOJIEKYIT

YK-6.1-33 oCHOBBI aHaJIM3a CTPOSHHUS JIFOOBIX TUIIOB KPUCTAIUIOB U MIOMCKA TPAHCIISILIMOHHBIX JIEMEHTOB CHMMETPHH, & TAKKE
OIPEJEIICHUS IPOCTPAHCTBEHHBIX TPYIII KPUCTAILIIOB

YMmern:

VK-6.1-Y1 0O6Hapy>KHBaTh 3I€MEHTHl CHMMETPHUH B JIIOOBIX O0BEKTaX

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

Baangern:

YK-6.1-B1 naBblkamMu OpPMYITHPOBAHHMS BHIBOJOB O MMOTEHIMAIBHBIX CBOMCTBAaX BELIECTB HAa OCHOBE CTPYKTYPHBIX JaHHBIX U
CHMMETPHH KpHCTaIIa

VYK-6.1-B2 HaBbIKaM# NOJIH30BAHUS COBPEMEHHBIM KPUCTAJUIOXUMHYECKUM MIPOTPAMMHBIM 00SCIICUCHAEM H MTOUCKA HH(POPMAIUH B
BaXHEHIINX 0aHKaX CTPYKTYPHBIX JTaHHBIX

4. CTPYKTYPA U COJEP KAHUE

Kog HanmeHnoBanue pa3aesioB u TeM /Buj 3auaTust/ | Cemectp /| UacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATHA Kypc 197071 H 3L
pecypcbl
Pa3gen 1. Onepanuu u 31eMeHTH CHMMeTPHH




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 TeopeMbl 0 B3aNMOICHCTBUHN DJIEMEHTOB VK-6.1 JI1.1
cummerpuu /Tp/ 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 O0603HaueHNE 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 [penensHbIe TOUeUHBIC TpyITHL /TIp/ YK-6.1 J1.1
JI1.2J12.1713.1
0103233
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
D1030233
3.2 Cunronuu. Pemerku bpaBe. OTKpBITBIE 2JI€MEHTHI YK-6.1 J1.1
cummerpun /Ip/ JI1.2J12.1J13.1
313233
3.3 IIpocTpaHCTBEHHBIE TPYIIIEI CHMMETPHH. YK-6.1 JI1.1
[paBunbHbIe cucTeMbl Touek /T1p/ 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 AHau3 CTPYKTYPBI CIIOMCTOTO Kpuctaymt /TIp/ 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
Pasgen 5. Baskneiinue moHATHSA
KPHUCTAJNIOXUMHH
5.1 Hzomopdu3zm, H30CTPYKTYPHOCTh, H30TOUCHYHOCTh 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 mapossie ynakoBku /I1p/ YK-6.1 JI1.1
JI1.2J12.1J13.1
013233
54 CamocrosrensHOe U3ydeHune 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. da3wr Jlaseca /Ilp/ 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 3aIIOTHEHHEM OKTadIPHUSCKUX YK-6.1 J1.1
mycToT. CTpYKTYpBHI € 3alI0JTHEHUEM 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 COEIUHEHUH, HE ONTUCBHIBAEMBIE B YK-6.1 JI.1
TepPMHHAX MIAPOBHIX yHakoBoK /I1p/ 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
KpHUCTAJUIOXUMHYecKHe (GopMYJIbI
8.1 Banentnsie ycunus cBsseil. [Ipasuno Ilonunra 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. 3 2 YK-6.1 JI1.1
Cepexkuny /Ip/ JI1.2J12.1J13.1
213233
8.4 [MoaroroBka K MpakTUUECKUM U J1a00PaTOPHBIM 3 8 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/ 3 4 VK-6.1 JI1.1
JI1.2J12.1J13.1
3122 33
9.2 KBa3uxpucTamisl 1 MOAYTHPOBAaHHBIE KPUCTAIIBL. 3 2 YK-6.1 JI1.1
ANTOpUTM AJIs1 ONIPEAEIICHUS] TOYEUHBIX TPy JI1.2J12.1J13.1
cuMMeTpun kpuctaywion /T1p/ 012233
9.3 MeTonp! BEIpamuBaHus Kpuctamwios /I1p/ 3 2 YK-6.1 J1.1
JI1.2J12.1J13.1
212233
94 CaMoCTOATEeIbHOE U3yUCHHE MaTepHraa u 3 8 YK-6.1 JI1.1
moroToBKa K 3adery /Cp/ JI1.2J12.1J13.1
213233
5. ®OH1 OHEHOYHBIX MATEPHUAJIOB (Ilpunio:kenue)
6. YYHEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas aUTEpaTypa
ABTOpBI, COCTaBUTENIH 3arnaBue Bubmmoreka W3nparenscTBoO, TOA
JI1.1 |Po3ur K.M., ITerpakoB |Kpucramiopusnka: YueOHoe MeTtoamdeckue mocoOust Mockaa, 2006

B.C.

rnocooue

JI1.2

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

Kpucrannorpadus u
KPUCTAJUIOXMMHUS: 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. MeTtoanyeckue pa3padoTku

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. Ilepeuennb pecypcoB HHGOPMATMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu « AHTEepHEeT»

D1 |Hayunas snextponHas 6uGnroreka https://elibrary.ru |https://elibrary.ru
32 |Dnekrponnas 6ubnmnoreka MUCuC http://lib.misis.ru | http://lib.misis.ru
3 OBC Vhuepcnrerckas OHO1MOTEKA OHIANH http://biblioclub.ru
http://biblioclub.ru
6.3 IlepeyeHb NPOrpaMMHOro odecrevyeHust
I1.1  [Microsoft Office
I1.2 [Microsoft Teams
1.3 [Canvas
6.4. Ilepeuyens HHGOPMANMOHHBIX CNIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX
U.1 |Hayunas snexrpoHHas Oubnnorexa https://elibrary.ru
N.2 |Dnextponnas 6ubanorexka MUCuC http:/lib.misis.ru
N.3 |9bC YHuBepcurerckas 6ubnuoreka oniait http://biblioclub.ru




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

Aym. Hasnauenne OcHamenne
16 Kpucranmodusnka HoyTt0yk, mpoekTop, SkpaH, HHTEPAKTHUBHAS JTOCKa
KOMIUIGKT ~ TEeMaTHYeCKHX  IPe3eHTalWi, JOOCTylm K
UHTEPHETY
16/1 Kpucrammoduznka ABTOMAaTH3NPOBaHHBIH KaJIOPUMETD, OJIEeKTPOHHBIN
Mukpockor, Kowmmbrorep, ObopynoBanue A TPOBEICHUSA
IeMOHCTPaMOHHBIX OITBITOB c HCIIOTB30BaHHEM

KoMIproTepa,  Jlocka  ayauTopckas € = MarHUTHOM
[MOBEPXHOCTBI0 M C TPHUCIOCOONECHMSMU M KPEIUICHUS
rabmuy, CToa JeMOHCTPAlMOHHBIN XUMHYecKuid, CToIbI
IByXMeCTHBIE JJaDOpaTOpHBIE YUCHHYECKUE B KOMIUIEKTE CO
CTYIbSIMHU pa3HBIX POCTOBBIX pa3MmepoB), IloxctaBka mms
TeXHUYEeCKUX cpelcTB oOydenus, lllkadbl cekunoHHbIE I
XpaHeHHs1 00opyoBaHus, PakoBrHa — Molika (B KaOuHETE H
madopantckoit), [ocka s cymku mocynsl, llkad
BBITSKHON, CTEHIBI KCIIO3ULIOHHBIE

46 Aynuropus A caMOCTOATENBHOM paboTel [Aymutopuss ~ Ne 46 moMemieHne s CaMOCTOSITEIBHON
00yYaOHXCs paboOTBI OOYYAIOIIMXCsI, HMEETCA MOAKIIOYEHHEe K CETH
"Unrepuer" u J0CTyI B 3EKTPOHHYIO

nH(pOpPManNOHHO-00pa30BaTENbHYIO CPEy:
ocka Kilaccuueckas, KOMIIBIOTEp C JOCTYyIIOM K CETH
"Untepuer”" (16 mrt.), nmpoekrop (1 mr.), skpan (1 mrT.),
[pabodee mMecTo mpernoaaBarens, cTox (16 mrt.), ctyn (32 mwrT.)
I1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycuoe I10 Dr.Web, MS Teams, Visual
Studio

8. METOJUMYECKHUE YKA3AHUS JJISI OBYYAIOIIIUXCA

M3ydeHne QUCIUTUIMHBI 0a3upyeTCs Ha MCIIOB30BAaHUN JIAOOPATOPHBIX U MPAKTHUECKUX PAOOT M BHITOJHCHUH TOMAITHAX 33 JaHHM.
Jleku 10 Kypcy MPOBOJATCS B KOMITBIOTEPHOM KJIacCe C HCIOIB30BAHUEM MYJIBTUMEIUITHON TEXHUKU U 00BEIUHIIOTCSI O
BPEMEHH C IIPOBENICHIEM JIa00PATOPHBIX padoT.

i1 yenermHOTO 0OCcBOCHMS AUCHUTLTHHEI "Kpucrammodusuka" oOydaromemycs: HeOOXOAUMO:

1. ITocemaTs BCe BUABI 3aHATUMN.

2. CBOEBpPEMEHHO 3aperrCTPUPOBATHCS HA PEKOMEHI0OBAaHHbIC AIEKTPOHHBIE pecypcehl - MS Teams.

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

4. CBOEBpPEMEHHO BBITIOJIHUTH JIOMAIIHUAE 33JIaHUsI.




