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Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

Kpucrananodpusuka
3akperieHa 3a kapenpoi EcTtecTBeHHO-HAY4YHBIX JUCLUILUIAH
HanpasneHnue noaAroToBKu 22.03.02 Metanmyprus
[podmis O0paboTKa METAJUIOB aBICHUEM
Kpamuduxanms O0akanaBp
dopma 00yueHUs O0YHO-3204HAas
OO01mas TpyIoeMKOCTh 4 3ET
Yacos 1o yueOHOMY IUIaHy 144 ®opmbl KOHTPOIISL B CEMECTpax:
B TOM YHCIIE: 3a4eT ¢ OLEHKOH 4 cemecTp
ayIUTOPHBIC 3aHATHA 32
caMoCTOsATeNbHas padoTa 108
4acoB Ha KOHTPOJIb 4

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha | 4(2.2)
Kypee>) Hroro
Henens 18
Buj 3ansaruit vin | P | yn PII

Jlekiuu 18 |18 (18 |18
[IpaxTnyeckue 14 |14 (14 |14
Uroro ayn. 32 (32 |32 |32
KonrakTHas pabora 32 (32 |32 |32
Cam. paboTta 108 | 108 108 [108
Yacsl Ha KOHTPOJIb 4 4 4 4
HUroro 144 | 144 (144 144




[Mporpammy cocraBui(u):
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 YUPEKICHIE BhIcIIero oopasoBanus «HaoHAIBHEIN HCCIeI0BATEIbCKUH TEXHOIOT HICCKHI
yausepcureT « MU CuCy» no Hanpasneruro moarotosku 22.03.02 Mertamnyprus (ypoBeHs 6akanaBpuarta) (mpukas ot 02.12.2015 .
Ne 602 0.8.)

CocraBnieHa Ha OCHOBAaHHUH y4eOHOTO TUIaHa!

22.03.02 Metamnyprusi, OM-20 Ou3.plx O6paboTka METaJUIOB TAaBJICHUEM, YTBEPKICHHOTO YueHbM coBeToM BO HUTY
"MUCuC" 27.02.2020, npotokon Ne 5-20

Pabouvas mporpamMma ono0OpeHa Ha 3aceaHuu Kadeapsl
EcTecTBeHHO-HAYYHBIX AUCIMIIMH
IIpoTtokoun ot 23.06.2020 r., Ne6

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



1. EJIN OCBOEHU

1.1| 0o3HaKOMIICHHE C OCHOBHBIMHU IIPpUHIUAIIAMHU CTPOCHUSA BaKHEWIITMX KJIACCOB KPHUCTAINTNICCKUX BECUICCTB

1.2| o3HaKOMIIEHHE C OCHOBHBIMH Pa3JiellaMi CTPYKTYPHOH KpHcTa/uIorpaduy 1 KPUCTAUIOXMMU U, HEOOXOAUMBIMH JIJISI
COBPEMEHHOTO XUMHKa WIIH (PU3UKa

1.3| u3yuenne cTpoeHUS KUAKNX KPUCTAIIIOB, KIIACTEPOB, MOJICKYIISIPHBIX KOMIUIEKCOB, COCAMHEHHH, BKITFOUCHHH,
KOOPJIUHAIIMOHHBIX TIOJTUMEPOB

1.4] popmupoBaHue OOLIMX MTPEACTABICHUI O CAMMETPHH

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM IPOT'PAMMBI

Huxo (pazmen) OIT: b1.B
2.1| TpeGoBaHus K MpeABapUTeIHLHON MOATOTOBKE 00y4YaloLIerocs:
2.1.1| Pusuka
2.1.2| Xumus
2.2 dncuunauHbl (MOIYJI4) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOM THCHUILIHHBI (MOIYJIs1) HEO0OX0TUMO KaK
npelIecTBYIOIee:

2.2.2|Teopust 00pabOTKH METAIIOB JIaBICHUEM

2.2.3| Temnopusnka u TETIIOTEXHUKA

2.2.4| ®dusznyeckre OCHOBBI MPOIECCOB INIACTHYCCKOM e opMariuu

2.2.5|MeTosI KOHTPOJIS U aHAJH3a BEIIECTB

2.2.6| Teopus mporeccoB MIACTHYCCKOHN TehopManuu

2.2.7| Teopus ynpapisieMoro miacTuyeckoro aehopMupoBaHus U GOPMOBKH

2.2.8| TexHoMOTHS KOHCTPYKITHOHHBIX MaTePHAJIOB

2.2.9|Meratypruieckue TeXHOJIOTHH

2.2.10|Metonbl ucclieIOBaHUS MIPOIIECCOB IDIACTUIECKOH JedopManui

2.2.11|HayuHo-uccnenoBarenbckas pabora

2.2.13| OCHOBBI TEXHOJIOTHYECKUX TPOIIECCOB IUIACTHUCCKON 00pabOTKH 1 (HOPMOBKU

2.2.14| Tepmuueckas 00paboTKa METAJUIOM3ACTHIA U TPYO

2.2.15| Tepmuueckast 00paboOTKa METAIIIOIPOIYKIIUH

2.2.16| TexHonornyeckue mporeccs 00padOTKH METAIIOB JaBICHHEM

2.2.17| TexHonorust NpoU3BOJCTBA IIPOKATA

2.2.18|IToaroToBKa K mponeAype 3alIuThl U mpoleaypa 3amutsl BKP

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

YK-6.1: 1eMOHCTPUPOBATH 3HAHNE €CTECTBEHHOHAYYHBIX U APYIrUX PyHIaAMEHTAIbHBIX HAYK B NpodeccuoHaNbHOMI
AesITeJIbHOCTH

3HaTh:

VYK-6.1-31 BaxkHeHIIIIEe TS PMHUHBI COBPEMEHHON KPHCTAIUIODUIUKU

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

YK-6.1-33 ocHOBBI aHaJIM3a CTPOSHHUS JIFOOBIX TUIIOB KPUCTAIUIOB U MIOMCKA TPAHCIISLIMOHHBIX JIEMEHTOB CUMMETPHH, a TAKXKe
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:

VK-6.1-B1 naBblkamMu )OpMYIHPOBAHHMS BHIBOJIOB O IIOTEHIIMAIBHBIX 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 HaumenoBanue pa3nesioB u TeM /Bua 3anatus/ | Cemectp /| Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHUSA Kype 107071 H JJIL.
pecypchl
Pa3gen 1. Onepanuu u 31eMeHTH CHMMeTPHH




1.1 OCHOBHBIC TIOHATHST CUMMETpuH /JIek/ 2 YK-6.1 J1.1
JI1.2J12.1J13.1
0102233
1.2 DneMeHTBsl cuMMeTpun kprctaiuios /I1p/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1
5152033
1.3 TeopeMbl 0 B3aNMOICHCTBUHN DJIEMEHTOB 1 VK-6.1 JI1.1
cummerpuu /Tp/ JI1.2J12.1J13.1
015233
1.4 CamocrostensHoe n3ydenue Matepuana /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
5152033
Pa3gen 2. TouyeuHble rpynnbl CHMMETPUH
2.1 O003HaueHNE TOYCYHBIX TPYIIT CAMMETPHN 2 YK-6.1 J1.1
kpuctauioB /Jlex/ JI1.2J12.1J13.1
3152033
2.2 [IpaBuia HaXOXKIEHUS YIEMEHTOB CUMMETPHUHU 1 YK-6.1 J1.1
KPUCTAJJIOB U ONPEJEIICHUS TOUEYHON TPYIIIIbI JI1.2J12.1J13.1
Mp/ 012233
2.3 [penensHbIe TOUeUHBIC TpyITHL /TIp/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1
3152033
2.4 CamocrostensHoe n3yyenue Marepuana /Cp/ 10 YK-6.1 g1
JI1.2J12.1J13.1
012233
Paspen 3. IlpocTpancTBeHHbIE TPYHIIBI
CHMMETPHH
3.1 TpaHcasiuuy U KpUcTaiuIn4eckas peuierka /Jlex/ 2 YK-6.1 J1.1
JI1.2J12.1J13.1
3152033
3.2 Cunronuu. Pemerku bpaBe. OTKpBITBIE 2JI€MEHTHI 1 YK-6.1 J1.1
cummerpun /Ip/ JI1.2J12.1713.1
012233
3.3 IIpocTpaHCTBEHHBIE TPYIIIEI CHMMETPHH. 1 YK-6.1 J1.1
[paBunbHbIe cucTeMbl Touek /T1p/ JI1.2J12.1J13.1
3152033
3.4 CamocrostensHOe n3yuenne Matepuana /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
012233
Pa3nen 4. IlpuMepsl aHATH3Aa CTPYKTYPBI
KPHCTAJIOB
4.1 AHau3 CTPYKTYpPBI MOJIEKYJIIPHOTO KpUCTAJIIa 2 YK-6.1 J1.1
/JTex/ JI1.2J12.1J13.1
012233
4.2 AHanu3 CTpyKTypbl LieniodeqHoro kpucramia /I1p/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
4.3 AHau3 CTPYKTYPBI CIIOMCTOTO Kpuctaymt /TIp/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1

313233




4.4 CamocrosTenbHoe n3ydeHue marepuaina /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
Pa3gen S. Baiknelimmne noHaTus
KPHUCTAJNIOXUMHH
5.1 Hzomopdu3m, H30CTPYKTYPHOCTD, H30TOUCHUHOCTh 2 YK-6.1 JI1.1
/JTex/ JI1.2J12.1J13.1
0102233
5.2 [IpuHIINT MaKCHMAJIFHOTO 3aTIOTHEHUS 1 VK-6.1 JI1.1
npocrpancrsa /I1p/ JI1.2J12.1J13.1
5152033
5.3 [TnotHeiimue mapossle ynakoBku /I1p/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1
012233
54 CamocrosrensHOe U3ydeHune Matepuaina /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
3152033
Paznen 6. CTpoeHHe NPOCTHIX BeLIEeCTB U
CIIABOB
6.1 Hewmeranst. [Ipasuno FOM-Po3zepu /Jlex/ 1 VK-6.1 J1.1
JI1.2J12.1J13.1
012233
6.2 Meramnel. Crnassl. MaTepMeTanmmas! /Jlex/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1
3152033
6.3 ®a3s1 IOM-Pozepu. da3wr Jlaseca /Ilp/ 1 YK-6.1 J1.1
JI1.2J12.1J13.1
012233
6.4 CamocrosrensHOe U3ydeHune Marepuana /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
5152033
Paznen 7. CTpoeHne XUMHUYECKUX COeMHEHU
7.1 CTpyKTypHl C 3aII0JIHEHUEM OKTa3IPUIECKIX 1 YK-6.1 J1.1
mycToT. CTpYKTYpBHI € 3alI0JTHEHUEM JI1.2J12.1J13.1
TETPadIPHIECKUX MyCcTOT /JIek/ 012233
7.2 TPYKTYPHI C OTHOBPEMEHHBIM 3aIl0JIHEHHEM 1 YK-6.1 J1.1
OKTa3JIpUYECKUX M TETPadIPUIecKuX myctoT /JIex/ JI1.2J12.1J13.1
012233
7.3 CTpyKTypBl COEIUHEHUH, HE ONTUCBHIBAEMBIE B 1 YK-6.1 J1.1
TepPMHHAX MIAPOBHIX yHakoBoK /I1p/ JI1.2J12.1J13.1
313233
74 CamocrosTenbHoe n3yuenue marepuaina /Cp/ 8 YK-6.1 J1.1
JI1.2J12.1J13.1
012233
Pa3gen 8. BasienTHbIe yenins u
KpHUCTaJUIOXUMHYecKUe GopMyIbl
8.1 Banentnsie ycunus cBsseil. [Ipasuno Ilonunra 1 YK-6.1 J1.1
/JTex/ JI1.2J12.1J13.1
0105233
8.2 KoopauHanmoHHbIE COCAUHEHHS U 1 YK-6.1 J11
KpHCTaJuIOXUMUueckure popmyisl /JIex/ JI1.2J12.1J13.1

313233




8.3 Kpucrammoxumudeckas cucremarrka mo B.H. 4 1 YK-6.1 J1.1
Cepexkuny /Ip/ JI1.2J12.1J13.1
313233
8.4 [MoaroroBka K MpakTUUECKUM U J1a00PaTOPHBIM 4 10 YK-6.1 J1.1
3ansTusm /Cp/ JI1.2J12.1J13.1
213233
Pazgen 9. lononnurtenbHas uHgopmauus o
KPHUCTAJIaX
9.1 Pentrenosckas miIoTHOCTE BemecTsa /Jlex/ 4 1 VK-6.1 JI1.1
JI1.2J12.1J13.1
213233
9.2 KBa3uxpucTamisl 1 MOAYTHPOBAaHHBIE KPUCTAIIBL. 4 1 YK-6.1 J1.1
ANTOpUTM AJIs1 ONIPEAEIICHUS] TOYEUHBIX TPy JI1.2J12.1J13.1
CUMMeTpHH Kpuctamios /Jlex/ 219233
9.3 MeTonp! BEIpamuBaHus Kpuctamwios /I1p/ 4 1 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
94 CaMocTosATenbHOE U3yUYeHUEe MaTepuaa u 4 30 YK-6.1 JI1.1
moroToBKa K 3adery /Cp/ JI1.2J12.1J13.1
313233
Kontpons A YK-6.1 J1.1
JI1.2J12.1J13.1
313233
5. POHJI OHEHOYHBIX MATEPHUAJIOB (Ilpuio:xeHue)
6. YHEBHO-METOJANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iurepatypa
6.1.1. OcHoBHAas1 IMTEepaTypa
ABTOpBI, COCTaBUTENN 3armnaBue bubnmoreka W3narenscTBO, roj
JI1.1 |Po3un K.M., IlerpakoB |Kpucrannodpusuka: Yuebnoe |Mertoauueckue nmocodus Mocksa, 2006

B.C.

rocooue

J1.2

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

Kpucramrmorpadus u
KPHUCTAJUIOXUMHUS: yUeOHUK

DNEKTPOHHBIN KaTajnor

Mockra K1V, 2010

6.1.2. JlonoJiHUTEIbHAS JINTEpaTypa

ABTOpBI, COCTaBUTECIIN

3ariaBue

Bubnuoreka

UsnarenscTBO, IO

JI12.1

Mansimena T.51.

Kpucrannodusuka,
MuHepanorust IpUpOHEIX
nponeccos: Kypc nexuuit

Meroanueckue mocoous

Mocksa, 2005

6.1.3. MeTroanieckue pa3padoTku

ABTOPBI, COCTaBUTEIHN

3araBue

Bubnuoreka

WsnarenscTBO, TO

JI3.1

Huxomaes A.A.

Kpucramnodusmuka MuHepaIos:
IIpakTukym

Meroanueckue mocoous

Mocksa, 2009

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIEeKOMMYHUKAIMOHHOM ceTu « UHTepHET»

31 |Hayunas snektponHas 6ubnuoteka https://elibrary.ru |https://elibrary.ru
32 |Onexrponnas 6ubnmmoreka MUCHC http://lib.misis.ru  [http://lib.misis.ru
3 9BC Vrusepcnterckas Onbinorexa OHNaiH http://biblioclub.ru
http://biblioclub.ru
6.3 IlepevyeHb MPOrpaMMHOTO 00ecTiedeHUsI
I1.1  |Microsoft Office
I1.2 |Microsoft Teams
I1.3 [Canvas

6.4. TlepeueHb MHGOPMALTUOHHBIX CIPABOYHBIX CHCTEM U MPOo(decCHOHANBHBIX 023 JaHHBIX




H.1 |Hayunas snekrponHas 6mbamoteka https://elibrary.ru
N.2 |OnexrponHas 6ubmnorexka MUCuC http://lib.misis.ru
N.3 |9BC YuuBepcurerckas 6nbiamoTexa onnaite http://biblioclub.ru
N.4 |Poccuiickas mardopma OTKpeITOro oOpaszosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne OcHarmenne
16 Kpucramnodusuka HoyTt0yk, mpoekTop, skpaH, MHTEpaKTHBHAS TOCKa
KOMIUIEKT ~ TEMAaTHYeCKHX  IPE3CHTAlUi, MJOCTyl K
HUHTEPHETY
16/1 Kpucramnoduzuka ABTOMAaTH3NPOBaHHBIH KaJIOpUMETD, ONeKTpOHHbIH]
Mukpockor, Kowmmbrorep, ObopynoBanne A MPOBENCHUS
IeMOHCTPaMOHHBIX OTIBITOB c HCTIONIB30BAaHUEM
KoMmproTepa, Jlocka  ayauTopckass € MarHUTHOM
[MOBEPXHOCTBI0 M C TPHUCIOCOONCHUSIMU TSI KPEIUICHUS
rabnuy, CTON JIeMOHCTPAIMOHHBIN XUMHUYecKuid, CTOIbI
IByXMeCTHBIE JIaDOpaTOpHbIE YUEHHYECKHUE B KOMIUIEKTE CO
CTYJIBSIMH DPa3HBIX POCTOBBIX pa3mepoB), I[loxacraBka s
TEeXHUYECKUX cpelcTB oOydenusi, llIkadpl cekunoHHbIE 1S
XpaHeHHs1 00opynoBaHus, PakoBuHa — Molika (B KaOHHETE U
nmabopantckoit), Jocka mms cymku nocynsr, [kad
BBEITSDKHON, CTEHIIBI KCIIO3UITHOHHBIC
46 AyIuTopHs I CaMOCTOATENBHON paboTel |Aynutopuss  Ne 46 momemieHWe s CaMOCTOSITENBHON
00yHaromHxcs paboOTBI OOYYAIOMINXCS, HWMEETCA MOAKIIOYEHHE K CETH
"Unrepuer" u J0CTyI B 3JIEKTPOHHYIO

nH(pOpManNOHHO-00pa30BaTENbHYIO CPEy:
Mocka Kaccuueckas, KOMIBIOTEp C JOCTYIOM K CETH
"Untepuer" (16 mr.), mpoekrop (1 mrt.), s3xpan (1 mr.),
[paboudee mMecTo mpemnoaanarens, cTox (16 mrt.), ety (32 mrT.)
I1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycuoe I10 Dr.Web, MS Teams, Visual

Studio

8. METOMYECKHUE YKA3AHUS VIS OBYYAIOIIINXCA

I/ISY‘{GHI/IG JUCHUITIIINHBI 633preTCH Ha HUCII0JIb30BaHUN J'Ia60paT0pHBIX 1 MPAKTUYCCKUX pa60T W BBIIIOJIHCHWHW JOMAIIHUX BaZ[aHI/II\/’I.
.HGKI_II/II/I 0 KypCy IpOBOAATCA B KOMIIBIOTCPHOM KJIACCC C UCIIOJIb30BAHUEM MyJ'IbTHMeZ[HfIHOfI TCXHHUKHU U O6I>C,I[I/IH$HOTC$I 1o

BPEMEHH C IIPOBECHIEM JIabOpaTOpHBIX padoT.

L1 yenermHOTO OCcBOSHMS AUCcUILTHHEI "Kpucrammodusuka" oOydaromemycs: He0OXOaHMO:

1. ITocemaTs Bce BUABI 3aHSATHH.

2. CBOCBPEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEHIOBAHHBIC DJICKTPOHHBIE pecypesl - MS Teams.
3. [Ipu BO3HUKHOBEHHH JIFOOBIX BOIIPOCOB TI0 COACPIKAHUIO Kypca U OpraHu3anuu paboThl CBOEBPEMEHHO 00paIaThCst K

[pernogaBaTelnto.
4. CBOEBpPEMEHHO BBITIOJIHUTH JOMAIITHUE 33/IaHusl.




