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Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTpaM

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

Jlexkuuu 8 8 8 8
[IpaxTnyeckue 8 8 8 8
Uroro ayn. 16 |16 (16 |16
KonrakTHas pabora 16 |16 (16 |16
Cam. pabota 124 1124 (124 | 124
Yacsl Ha KOHTPOJIb 4 4 4 4
HUroro 144 1144 (144 | 144
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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 22.03.02 Mertamnyprus (ypoBeHs 6akanaBpuarta) (mpukas ot 02.12.2015 .
Ne 602 0.8.)

CocraBnieHa Ha OCHOBaHHH y4eOHOTO IUIaHa:

22.03.02 Meramuryprusi, OM-18 30.plx O0paboTka MeTaJUIOB JaBJICHUEM, YTBEPKAEHHOT0 YueHbM coBeTomM BO HUTY "MUCuC"
28.02.2018, mporokoia Ne 5-18

Pabouvas mporpamMma ono0OpeHa Ha 3aceaHuu Kadeapsl
EcTecTBeHHO-HAYYHBIX AUCIMIIMH
IIpoTtokoun ot 23.06.2018 1., Ne6

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



1. EJIN OCBOEHU

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

1.2| o3HaKOMIIEHHE C OCHOBHBIMH Pa3JieflaMi CTPYKTYPHOH KpUcTaJuIorpaduu ¥ KPUCTAJUIOXMMUH, HEOOXOIUMBIMU LTSI
COBPEMEHHOTO XUMHKa WIIH (PU3UKa

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

1.4] bopmupoBanue OOLIMX MIPEACTABICHUN O CHMMETPUH

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM INPOI'PAMMBI

Huxo (pazmen) OIT: b1.B
2.1| TpeGoBaHus K MpeABapUTeIHLHON MOATOTOBKE 00y4YaloLIerocs:
2.1.1| Pusuka
2.1.2| Xumus
2.2 AncuMnauHbl (MOIYJIH) U IPAKTUKH, JIs1 KOTOPBIX OCBOEHHE JAHHOU JUCHUILINHBI (MOIYJIs1) HEOOX0IUMO KaK
npelIecTBYIOIee:

2.2.1|Teopust 00pabOTKH METAIJIOB JIaBICHUEM

2.2.2| Temno¢pu3nka u TEIIIOTEXHUKA

2.2.3| dusnyeckre OCHOBBI MPOIECCOB INIACTHYCCKOM e opMaiun

2.2.4|MeToBI KOHTPOJIS U aHAJIH3a BEIICCTB

2.2.5|Teopus mpoueccoB MIACTHYCCKOH ehopManuu

2.2.6|Teopus ynpaisieMoro ImiacTHyeckoro aeopMupoBaHus 1 HOPMOBKH

2.2.7| TexHoMOTHSA KOHCTPYKITHOHHBIX MaTePHAIIOB

2.2.8|Mertatypruieckue TeXHOJIOTHH

2.2.9|MertobI UCCIeNOBaHHSA MPOIIECCOB INTACTHUECKON AedopMarim

2.2.10|Hayuno-uccnenoBarenbsckas pabora

2.2.11| OCHOBBI TEXHOJOTHYECKUX IPOIECCOB TUIACTHUCCKON 00paboTKH U POPMOBKH

2.2.12| Tepmuueckas 00paboTKa METAJUIOM3ACTHIA U TPYO

2.2.13| Tepmuueckast 00paboTKa METAIIOIPOIYKIIUH

2.2.14| TexHONOTHYECKIE MPOIIECCH 00Pa0OTKH METAIIOB JaBICHHEM

2.2.15| TexHonorust MpoU3BOJCTBA IIPOKATA

2.2.16|ToaroToBKa K mponeaype 3alIuThl U Ipoueaypa 3amutsl BKP

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

YK-6.1: 1eMOHCTPUPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYIUX GyHIAMEHTAJBHBIX HAYK B PO(deccuoHaJIbHOi
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 0CHOBBI aHaJIM3a CTPOSHHUS JIFOOBIX TUIIOB KPUCTAIJIOB M TIOMCKA TPAHCIISIIHOHHBIX JJIEMEHTOB CUMMETPHUH, & TAKKe
OIPEJEIICHUS IPOCTPAHCTBEHHBIX TPYIII KPUCTAILIIOB

YMmern:

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

YK-6.1-Y2 onpenensith TOYSYHYIO IPYIIY CHMMETPHUH JIF000T0 00BEKTa, B TOM YHCIIE KpUCTalIa

Baangern:

VK-6.1-B1 nHaBbikamMu OpMYIHPOBAHHUS BHIBOJOB O MOTEHINAIBHBIX CBOMCTBAX BEIIECTB HA OCHOBE CTPYKTYPHBIX JIaHHBIX U
CHMMETPHH KpHCTaIIa

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

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/ 0,5 VK-6.1 JI1.1
JI1.2J12.1J13.1
0105233
1.2 DneMeHTBsl cuMMeTpun kprctaiuios /I1p/ 0,5 YK-6.1 J1.1
JI1.2J12.1J13.1
5152033
1.3 TeopeMbl 0 B3aNMOICHCTBUHN DJIEMEHTOB 0,5 VK-6.1 JI1.1
cummerpuu /Tp/ JI1.2J12.1J13.1
015233
1.4 CamocrostensHoe n3yuenne Matepuana /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
5152033
Pa3gen 2. TouyeuHble rpynnbl CHMMETPUH
2.1 O003HaueHNE TOYCYHBIX TPYIIT CAMMETPHN 0,5 YK-6.1 J1.1
kpuctauioB /Jlex/ JI1.2J12.1J13.1
3152033
2.2 [IpaBuia HaX0XAEHUS PIIEMEHTOB CUMMETPUHU 0,5 YK-6.1 JI1.1
KPHUCTAJJIOB U ONpPEJENIeHHs TOYEUHON TPYIIIBI JI1.2J12.1J13.1
Mp/ 012233
2.3 [penensHbIe TOUeUHBIC TpyITHL /TIp/ 0,5 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
Pasnen 3. IlpocTpancTBeHHbIE TPYIIbI
CHMMETPHH
3.1 Tpascnsanuu u Kpuctauinueckas pemerka /Jlex/ 0,5 YK-6.1 J1.1
JI1.2J12.1J13.1
3152033
3.2 Cunronuu. Pemerku bpaBe. OTKpBITBIE 2JI€MEHTHI 0,5 YK-6.1 J1.1
cummerpun /Ip/ JI1.2J12.1713.1
012233
3.3 IIpocTpaHCTBEHHBIE TPYIIIBI CHMMETPHH. 0,5 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
KPHUCTAJJIOB
4.1 AHaM3 CTPYKTYPhI MOJICKYJISIPHOTO KPUCTAILIA 0,5 YK-6.1 J1.1
/JTex/ JI1.2J12.1J13.1
012233
4.2 AHanu3 CTpyKTypbl LieniodeqHoro kpucramia /I1p/ 0,5 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
4.3 AHau3 CTPYKTYPBI CIIOMCTOTO Kpuctaymt /TIp/ 0,5 YK-6.1 J1.1
JI1.2J12.1J13.1

313233




4.4 CamocrostensHoe n3yueHue marepuana /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
Pa3gen S. Baiknelimmne noHaTus
KPHUCTAJNIOXUMHH
5.1 Hzomopdu3m, H30CTPYKTYPHOCTD, H30TOUCHUHOCTh 0,5 YK-6.1 JI1.1
/JTex/ JI1.2J12.1J13.1
313233
5.2 [IpuHIINT MaKCHMAJIFHOTO 3aTIOTHEHUS 0,5 VK-6.1 JI1.1
npocrpancrsa /I1p/ JI1.2J12.1J13.1
5152033
5.3 [TnoTHelmKe mapoBsie ynakoBku /I1p/ 0,5 YK-6.1 JI1.1
JI1.2J12.1J13.1
313233
54 CamocrosrensHOe U3ydeHune Matepuaina /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
3152033
Paznen 6. CTpoeHue NPOCTHIX BelleCTB U
CIIABOB
6.1 Hewmeramsr. [Ipasuno FOm-Posepu /Jlex/ 0,5 VK-6.1 JI1.1
JI1.2J12.1J13.1
313233
6.2 Mertamrer. CrutaBel. MaTepMeTammuabt /Jlex/ 0,5 VK-6.1 JI1.1
JI1.2J12.1J13.1
3152033
6.3 ®a3sl FOM-Pozepu. ®a3br Jlaseca /TIp/ 0,5 YK-6.1 J1.1
JI1.2J12.1J13.1
013233
6.4 CamocrosrensHOe U3ydeHune Marepuana /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
5152033
Paznen 7. CTpoeHne XUMHUYECKUX COeMHEHU
7.1 CTpYKTYpBHI C 3aIIOTHCHHEM OKTadIPHUCCKUX 0,5 YK-6.1 J1.1
mycToT. CTpYKTYpBHI € 3alI0JTHEHUEM JI1.2J12.1J13.1
TETPadIPHIECKUX MyCcTOT /JIek/ 012233
7.2 TPYKTYPBI C OJTHOBPEMEHHBIM 3aII0JHEHUEM 0,5 YK-6.1 g
OKTa’JIpUYECKUX M TETPadIPUIECcKuX mycToT /JIex/ JI1.2J12.1J13.1
313233
7.3 CTpyKTypBl COEIUHEHUH, HE ONTUCBHIBAEMBIE B 0,5 YK-6.1 J1.1
TepPMHHAX MIAPOBHIX yHakoBoK /I1p/ JI1.2J12.1J13.1
313233
74 CamocrosTenbHoe n3yuenue marepuaina /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
Pa3gen 8. BasienTHbIe yenins u
KpHUCTaJUIOXUMHYecKUe GopMyIbl
8.1 Banentnsie ycunus cBsseil. [Ipasuno Ilonunra 0,5 YK-6.1 J1.1
/JTex/ JI1.2J12.1J13.1
313233
8.2 KoopauHanmoHHbIE COCAUHEHHS U 1 YK-6.1 J1.1
KpHCTaJuIOXUMUueckure popmyisl /JIex/ JI1.2J12.1J13.1

313233




8.3 Kpucrammoxumudeckas cucremarrka mo B.H. 5 1 YK-6.1 J1.1
Cepexkuny /Ip/ JI1.2J12.1J13.1
313233
8.4 [ToaroroBka K MpakTUYECKUM U Ja00PaTOPHBIM 5 10 YK-6.1 J1.1
3ansTusm /Cp/ JI1.2J12.1J13.1
213233
Pazgen 9. lononnurtenbHass uHGopManus o
KPHUCTAJIaX
9.1 PenTreHoBckast IIOTHOCTH BemecTsa /JIex/ 5 1 YK-6.1 J1.1
JI1.2J12.1J13.1
213233
9.2 KBa3uxpucTamisl 1 MOAYTHPOBAaHHBIE KPUCTAIIBL. 5 1 YK-6.1 J1.1
ANTOpUTM U1 ONPEAEIICHUS TOUEUHBIX TPy JI1.2J12.1J13.1
CUMMeTpHH Kpuctamios /Jlex/ 2192 33
9.3 Mertonp! BelpamuBanust kpuctamios /T1p/ 5 1 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
94 CaMocTosATenbHOE U3yUYeHUEe MaTepuaa u 5 44 YK-6.1 J11
moroToBKa K 3adery /Cp/ JI1.2J12.1J13.1
313233
Konrpons 4 YK-6.1 J1.1
JI1.2J12.1J13.1
313233
5. ®POHJ OHEHOYHBIX MATEPHUAJIOB (ITpuio:xenue)
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 nmocoous 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

U3 narenscTBO, 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.

Kpucramnodusuka MuHepaios:
IIpakTukym

Meroanueckue mocoous

Mocksa, 2009

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIEeKOMMYHUKAIMOHHOM ceTu « UHTepHET»

A1 |Hayunas snektponHas 6ubnuoreka https://elibrary.ru  |https://elibrary.ru
32 |Onexrponnas 6ubnmmoreka MUCHC http:/lib.misis.ru  [http://lib.misis.ru
33 OBC Vhuepcnrerckas OHO1MOTEKA OHIANH http://biblioclub.ru
http://biblioclub.ru
6.3 IlepevyeHb NPOrpaMMHOIO oOecTieYeHust
I1.1  [Microsoft Office
I1.2 |Microsoft Teams
I1.3 |Canvas

6.4. TlepeueHb MHGOPMATUOHHBIX CIPABOYHBIX CHCTEM U NMPO(ECCHOHAIBHBIX 0243 TaHHBIX




H.1 |Hayunas snekrponHas 6mbamoteka https://elibrary.ru
N.2 |Dnexrponnas 6mbmmoreka MUCuC http://lib.misis.ru
N.3 |9BC Yuusepcurerckas 6nbiamoTexka ornaite http://biblioclub.ru
N.4 |Poccuiickas miatdopma oTKpsITOro 00pazosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne OcHarmenne
16 Kpucramnodusuka HoyTt0yk, mpoekTop, skpaH, MHTEpaKTHBHAS TOCKa
KOMIUIEKT ~ TEMAaTHYeCKHX  IPE3CHTalUi, MJOCTyml K
HUHTEPHETY
16/1 Kpucramnoduzuka ABTOMAaTU3UPOBaHHBIH KaJOpUMeTp, ONEeKTPOHHBIN
Mukpockor, Komnberorep, O6opynoBaHue JIs NpPOBEICHUS
IeMOHCTPaMOHHBIX OTIBITOB c UCIIONIb30BaHUEM
kommbloTepa,  Jlocka ~— ayauTOopcKass € MarHUTHOM
[TOBEPXHOCTBI0 M C TPHCIOCOOJNECHUSIMUA AT KPETUICHUS
a6, CToN IeMOHCTPAMOHHBIA XUMHYeCcKHid, CTOIBI
IByXMECTHBIE JIADOpATOPHbIE YUCHHIECKHUE B KOMIUICKTE CO
CTYJIBSIMA DPa3HBIX POCTOBBIX pa3mepoB), [logcraBka mms
TEXHUYECKUX cpeAcTB oOydenus, llIkadpr cekumoHHbIE 1T
XpaHeHHs 00opynoBaHus, PakoBrHa — Moiika (B KaOMHETE U
madopantckoit), [ocka juis  cymkun nocyasl, lkad
BBITSDKHOM, CTEHIBI SKCIIO3UIIMOHHbIE
46 AyIuTopHs I cCaMOCTOATENbHON paboTel |Aynuropuss  Ne 46 momemieHWe i CaMOCTOSITEIBHOMN
O0yHaromHxcs [paboOTBI  OOYYAIOMIMXCSI, HWMEETCA MOAKIIOYEHHE K CETH
"Unrepuer" u J0CTyI B 3JIEKTPOHHYIO

nH(pOpPManNOHHO-00pa30BaTENbHYIO CPEy:

mocka Kjaccuueckas, KOMIBIOTEp C JOCTYIOM K CETH
"Untepuer" (16 mrt.), mpoekrop (1 mrt.), 3xpan (1 mr.),
[pabouee mMecTo mpenoaasarens, ctox (16 mrt.), ety (32 mrT.)
I1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycuoe I10 Dr.Web, MS Teams, Visual
Studio

8. METOAUMYECKHUE YKA3AHUS U151 OBYYAIOIIIUXCA

I/ISY‘{GHI/IG JUCHUITIIINHBI 633preTCH Ha HUCII0JIb30BAaHUN J'Ia60paT0pHBIX 1 IMPAKTUYCCKUX pa60T W BBIIIOJIHCHWHW JOMAIIHUX BaZ[aHI/II\/’I.
.HGKI_II/II/I 10 KypCy NPpOBOJATCS B KOMIBIOTECPHOM KJIaCCE C UCITOJIb30BAHUEM MyJ'IBTI/IMG,Z[I/II\/'IHOI\/'I TEXHHUKH U 06L€Z[I/IH$I}OTC$I 10

BPEMEHH C IIPOBEICHIEM JIabOpaTOpPHBIX padoT.

L1 yenermHOTO 0OCcBOSHMS AUCcUTILTHHEI "Kpucrammodusuka" oOydaromemycss He0OXOaUMO:

1. ITocemmars Bce BUABI 3aHSATHH.

2. CBOCBPEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEH/IOBAHHBIC JICKTPOHHBIC pecypcsl - MS Teams.
3. [Ipu BO3HUKHOBCHHH JIFOOBIX BOIPOCOB 10 COACPIKAHHIO Kypca U OpraHu3alii paboThl CBOCBPEMEHHO 00paIaThCs K

[pernogaBaTelnto.
4. CBOEBpPEMEHHO BBITIOJIHUTH JOMAIITHHUE 33JIaHuUsI.




