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Cemect
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IMporpammy cocTaBuI(K):
kmH, [Joy., Komonosa Onbea AnekcaHOpogHa

Pabouast mporpamma

TepMOAI/IHaMI/IKa 1 KHHETHKA CTa/IeN/IaBUWIBHBIX MTPOL[eCCOB

Paspaborana B cootBetctBru ¢ OC BO:

CaMoCTOsATe/TEHO yCTaHAB/IMBAEMEIM 00pa3oBaTeNbHEIN CTaHAapT BhICIIero o0pa3oBanus PefiepaibHOe TOCYAAPCTBEHHOE
aBTOHOMHOe 00pa3oBareyibHOe yUpesk/ieHre BhICIIero oopa3oBaHus « HaljioHanbHbIM UCCIeI0BaTe/bCKUI TeXHOIOTMYeCKUM
yauBepcuteT « MU CuC» 1o HarpasieHuto moarotoBku 22.03.02 Metannyprus (ypoBeHb 6akanaBpuata) (mpuka3s ot 02.12.2015 .
Ne 602 0.B.)

CocraB/ieHa Ha OCHOBaHWM yuebHOTo IiaHa:

22.03.02 Metannyprus, OM-16 30.plx MeTannyprusi UepHbIX METajlJIOB, YTBEPXK/EHHOTO YueHbiM coBeToM B® HUTY "MUCuC"
28.02.2018, nmporokos Ne 5-18

Pabouasi mporpamma o/j00peHa Ha 3aceZjlaHUH Kadeapsl

JJIeKTpOMeTa/llIyprui

[Tporoko ot 26.06.2020 r., Ne10

3aB. kadenpoit Enanckwmii I.T".



1. LIEJI U 3AJIAYY OCBOEHUS

1.1|HayuuTb UCII0/1b30BaHMIO OCHOBHBIX 3aKOHOB U TIOHATHN (U31UecKOi XUMHH Ji/Isl PacueToB U aHaIM3a
TePMO/IMHAMUYECKHX U KUHeTHUeCKHX 3aKOHOMEPHOCTeH MPOL{eCCOB, TIPOTEKAIOIIMX B METa/UTyPruyecKUX CUCTeMaXx,
pa3paboTKe Ha 3TOW OCHOBe TeXHOJIOTHUECKUX PeKOMEH/IALIMIA, HallpaB/ieHHBIX Ha TOBbILeHHe 3Q(eKTHBHOCTH
TIPOM3BO/ICTBA M KaueCTBa MPOJYKLUH.

2. MECTO B CTPYKTYPE OBPA30OBATEJ/IbHOM ITPOT'PAMMGBI

Huxn (pasgen) OIT: F1.B
2.1| TpeboBaHus K npeBapUTe/IbHOI MOATOTOBKE 00yJaloIerocsi:
2.1.1|dusuka
2.1.2| Xumus

2.1.3|MaTemaTuKa

2.1.4|®usnyeckas XUMHS

2.2| JucounivHb! (MOAY/IM) M NPAKTHKH, /IS KOTOPBHIX 0CBOeHNe JAHHOW JUCIUIIMHBI (MOAY/IsT) He00X0 MO KaK
npeJuIecTBYOLIee:

2.2.1|Metanypruueckrie TeXHOJIOTUN

2.2.2|MogenvpoBaHyre NPOLIECCOB ¥ 0OBEKTOR B METa/LTyPrun

2.2.3|HayuHo-ucciefioBaTe/ibckasi paborta

2.2.4|3neKTpoMeTaTyprusi CTaau

2.2.5|IToaroToBKa K mpoleiype 3alUThl U ripoLeAypa 3aiuTtsl BKP

2.2.6|TIpon3BO/ICTBO LIBETHBIX METasUIOB U (peppoCIiyiaBoB

2.2.7|2neKTpoMeTaTyprus creL CTanu

3. PE3YJ/IbTATBI OBYUYEHMUA 110 JNCHUIT/IMHE, COOTHECEHHBIE C ®OPMUWPYEMbIMMA
KOMIIETEHITUSIMM

ITIK-1.4: roTOBHOCTb UCIO0/Ib30BaTh 0CHOBHbIE MOHATHSA, 3dKOHbI U MO/je/TH TEPMOJUHAMUKH, XUMHYECKOH KHWHETHUKH,
InepeHoca TenJsia U MacCbl

3HaTh:

ITK-1.4-31 mMeTozbI MOZIeNMMPOBaHUs (PU3NUECKUX, XUMUUECKUX U TEXHOJIOTUYECKUX TIPOLIeCCOB

OIIK-1.1: roTOBHOCTH HCII0/I630BaTh (PyH/[aMeHTa/IbHbIe 001 eNH)KeHePHbIe 3HAaHUS

3HaTh:

OI1K-1.1-31 TepMoguHaMAUeCKHe U KMHEeTHYeCKHe JaHHbIe

TIK-1.4: roTOBHOCTH HCII0/Ib30BaTh OCHOBHbIE MOHATHSA, 3dKOHbI U MO/je/IH TEDMOJUHAMUKH, XHMHYECKOH KHWHETUKH,
nepeHoca Temn’ia 1 MaccCbl

YMeThb:

INK-1.4-Y1 wucrionb3oBaTh 3aKOHbI TEPMOAUHAMUKY, XUMAYeCKOW KUHETUKH, TlepeHoca Terjla U Macchl

OIIK-1.1: roTOBHOCTH HCHO/IB30BaTh (PyHAaMeHTa/IbHbIE 00IeMH)KeHePHbIe 3HAHUSA

YMmetThb:

OIIK-1.1-Y1 paccunThIBaTh TEPMOJAUHAMHUUECKHE ¥ KUHETHUECKVEe TapaMeTphl

ITIK-1.4: roTOBHOCTh UCIO0/Ib30BaTh 0CHOBHbIE MOHATHSA, 3dKOHbI U MO/ie/I1 TEPDMOJUHAMUKH, XUMHUYECKOM KHHETHUKH,
nepeHoca TernJsia U MaCCbl

Bnapern:

[1K-1.4-B1 HaBbIKAMM COCTaB/IeHUS] KMHETUUECKHX Mo,qenef/i XMMUUECKHUX MPOLeCCOB IIpU BBHHMOAeﬁCTBHH KOMIIOHEHTOB
META/UTyPruyeCKux CUCTeEM

OIIK-1.1: rOTOBHOCTH MCII0/IB30BaTh (PyH/JaMeHTa/IbHbIe 001eNH)KeHePHbIe 3HAaHUS

Biapern:

OIIK-1.1-B1 HaBBIKaMH UCII0/Ib30BAaTh CBOY 3HAHUS B TEDMOJUHAMUKE U KUHETHKe




4. CTPYKTYPA 1 COJEPXXAHUE

Kopg,
3aHATHA

HaumeHoBaHue pa3/ie/sioB U TeM /Bl/lﬁl 3aHATUHA/

Cemectp /
Kypc

Yacos

KomMnereH-
U

JIutepaTypa u
3J/1. pecypchl

IIpumeuanmue

Paspen 1. TepmoariHaMHUKa M KHHeTHKA
ra3oga3Hbix ¥ TBEPAO(DA3HBIX peaKLui

11

OrnpefiesieHle MeTa/UTypruueckoi CUCTeMB.
Crioco6bl aHa/IN3a CI0XKHBIX U30/IMPOBAHHBIX
MeTaJTyprudeckKux cucreM. HepaBHOBeCHBIH
TepMOAMHAMHUECKUH MOAX0J K OMTHUCAaHUIO
MeTa/UTypruueckux cucreM. OTKpBITbIE
MeTaTyprudecKie CUCTeMbI, DPABHOBECHBIE 1
CTauyoHapHbIe cocTosiHYSA. OCHOBHBIE
KOMIIOHEHTHI T'a30BbIX atMocdep
MeTalllypruueckux cucTeM. XuMus U
TepMO/IMHaMMKa OCHOBHBIX I'a30BbIX peakLiuil.
C/10)XKHBIe Ta30Bble aTMOC(HEPHI U CITOCOObI
pacueTa MX PaBHOBECHOTO COCTaBa U TEIUIOBBIX
3¢ deKToB B U30TEpMUUECKUX YCI0BUsAX. Pa3oBast
pnarpamma Fe-O. CtpoeHue 0KCHJOB,
HeCTeXHOMeTPUYHOCTb OKCHUOB. OKCH/IBI XKesie3a
Y TepMOJMHAMHUUeCKUe YCI0BUS UX
CyllecTBOBaHMsl. PaBHOBecue MeXX/ly TBepJbIMU
OKCH/IaMU >KeJle3a U OKUC/IUTeTbHON U
BOCCTaHOBHUTE/IbHOM ra30Boii aTMoc(epoii.
Iuddy3rnoHHO-KOHTPOIMPYEMBIe TPOLIeCChI
BOCCTaHOBJIEHUSI OKCUIOB. /JIek/

OIlK-1.1
IK-1.4

JI1.1 J11.2
JI2.1J12.2

1.2

Pacuet paBHOBeCHsI MHOTOKOMITOHEHTHBIX
ra3oBbIX aTMoc(ep Tpy 3a/laHHbIX YCI0BUsX. /TIp/

OIlK-1.1
IK-1.4

JI1.1JI11.2
JI2.1J12.2

1.3

PerteHue 3a7iau 110 OIpefie/leHHI0
J1(dy31OHHBIX TTapaMeTPOB ra30BbIX

OIIK-1.1
[IK-1.4

JI1.1 JI1.2
JI2.1J12.2

1.4

BrinosniHeHue foMalHuX 3aganuii /Cp/

40

OIlK-1.1
[IK-1.4

JI1.1JI11.2
JI2.1J12.2

1.5

Pabora c TepaTypoii U KOHCIIEKTOM JIeKLMH
/Cp/

10

OIIK-1.1
[IK-1.4

JI1.1JI11.2
JI2.1J12.2

Pa3zgen 2. TepMoguHaMHKA MPOLIECCOB C
y4acTuem
MeTa/UTMYeCKHUX U IUIAaKOBBIX PacIIaBoB.

2.1

PacriyiaBbl MeTan/10B U 11akoB. TepMoiHaMUKa
MeTal/IMYeCcKUX pacTBopoB. .OCHOBHbIE
MeTa/UTyprudeckre KoMmno3uuu. OcobeHHOCTH
KugkogasHoro coctosiHUs. IIpoMexyTouHoe
T10/10)KEHHE >KUJIKOCTel B psifly ra3 - )KUJKOCTb -
TBepz0e Teso. OCHOBBI COBPEMEHHbIX
TIpe/iCTaB/IeHUN O CTPYKType pacrlaBoB. 3aiauu
TepMO/IMHAMHUUECKOr0 aHanu3a (Ha npuMepe
pacueTa pacKUC/IeHHs1 CTall Wi IpyTroro
MeTaJUTypruyeckoro rporecca). ®u3ndyeckuii u
¢denomeHoorMYecKui MoAxo. KoMroHeHTBI
pacTBopos. /JIek/

OIlK-1.1
IK-1.4

JI1.1J11.2
JI2.1J12.2

2.2

MeTo/iKa 4 pacyeT paBHOBECHBIX COCTaBOB
MeTasa u niaka /I1p/

OIlK-1.1
IK-1.4

JI1.1JI11.2
JI2.1J12.2

2.3

MeTo1Ka 1 pacueT KOHCTaHT CKOPOCTH
XUMUYECKUX peakLuit ¥ K03(duUI1ieHToB
MaccorepeHoca B KOHKPETHBIX YCIIOBUSIX
MeTa/UTypruueckoro npouecca /I1p/

OIlK-1.1
[IK-1.4

JI1.1J11.2
JI2.1J12.2

24

PaboTa c iMTepaTypoii U KOHCIIEKTOM JIEKLIMH
/Cp/

32

OIlK-1.1
I1K-1.4

JI1.1JI11.2
JI2.1J12.2

2.5

BbinosiHeHMe foMalHuX 3agaHuii /Cp/

OIlK-1.1
IIK-1.4

JI1.1JI11.2
JI2.1J12.2

Paspen 3. [IoBepXHOCTHBIE SIB/IEHUA B
MeTa/UTypPrui M KHHeTHKA MeTa/uTypruyecKux
MPOLIECCOB




3.1 |IToBepXHOCTHBIE IBJIeHUS B 6 2 OIIK-1.1TIK-1.4 JI1.1 J11.2
MeTasTypruueckrx rnporeccax. J12.1J12.2
PoJ1b IOBEPXHOCTHBIX SIB/IEHUI
B MeTa/UTyPrUueCcKUX PeakLysIxX
Merto/ibl U3MepeHust
TI0BEPXHOCTHOTO HaTSKEHUS
MeTal/IoB U 11IaKOB.

YpaBHeHHs U30TepMBbI /11t
pa3baB/ieHHbIX U COBEPIIEHHBIX
MeTal/In4eCcKUX pacTBOPOB.
BiysiHye noBepXHOCTHO-
akTtuBHbIX BelrlecTB ([TAB) Ha
TIOBEPXHOCTHBIE CBOUCTBA

3.2 |MeTouKa U pellleHre 3a7,ad Ha 6 2 OIlK-1.1TIK-1.4 JI1.1 J11.2
KUHeTHKY reTeporeHHbIX J12.1J12.2
Inddy3roHHO-

3.3 |Pabora c muTepaTypoii u 6 27 OIIK-1.1 TIK-1.4 JI1.1J11.2
KOHCIIeKTOM JsieKiuii /Cp/ JI2.1J12.2

3.4 |BoinosiHeHWe JOMAITHUX 6 10 OIIK-1.1TIK-1.4 JI1.1J11.2
3aganuii /Cp/ J12.1J12.2
KonTponb 6 9 OIIK-1.1 TIK-1.4 JI1.1J11.2

JI2.1J12.2
5. ®OH/I OTIEHOYHBIX MATEPHUAJIOB (IIpunoxeHue)
6. YYHEBHO-METOJNYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE
6.1. PekomeHyemasn iMTepaTypa
6.1.1. OcHoBHas 1uTeparTypa
ABTOpEI, COCTaBUTENU 3arnaBue Bubnroreka Wspatensc
JI1.1 |Ileremun A.JL., TepmoayHaMUKa Y KWHETHKA MeToaudeckre ocooust Mockaa,
Muxanuna E.C. MeTasTypruueckyx MpoLeccoB. 2005
Yacts 2: Kypc neximii
JI1.2 |Ilog pen. A.A. XrMHuecKast TepMOJJHaMHKa U MeToaudeckure ocoous Mockga,
JKyxoBuiikoBa TeopHsi PaCTBOPOB. 3a/lauy 1o http://elibrary.misis.ru/action.php? 1976
(busrueckol XumMum: YuebHoe kt path info=ktcore.SecViewPlugin.actions.doc
riocobuie ument&fDocumentId=697
6.1.2. [lono/iHMTe/IbHAsA IUTEpaTypa
ABTOpBI, COCTaBUTEU 3arnaBue Bbubnuoreka N3parensc
J12.1 |I'puropsiH B.A., DU3UKO-XMMUYECKUe PacyéTsbl MeTtoauuecKue 1ocobus Mockaa,
CromaxuH A.f., 3/1IeKTPOCTaIeI/IaBU/IbHbIX 2007
Yrouknn FO.U. v ap |mporeccos -2-e u3f., iepepad. u
nor.: COOpHUK 3a/1au C PelIeHUsMU
JI2.2 |Tlagepun C.H., CepoB |TepMoarHaMMKa, KHUHETHKA M pacyéT |MeTo/uecKrie mocooust Beikca,
I'.B., Jalkanen H., MeTa/UTypruyecKux rpoLeccos: http:/elibrary.misis.ru/action.php? 2008
Holappa L., YuebHoe nocoGue kt path_info=ktcore.SecViewPlugin.actions.doc
Heikinheimo E. ument&fDocumentld=5614
http://elibrary.misis.ru/action.php?
kt path info=ktcore.SecViewPlugin.actions.doc
ument&fDocumentId=5615

6.3 IlepeueHb JIMIEH3UOHHOTO MIPOrPAMMHOT0 00ecIeueH s

I1.1|Windows 7 Professional

I1.2 | Microsoft Office 2007

I1.3|anTuBHpycHOe T10 Dr.Web

I1.4|MS Teams

I1.5|LMS Canvas

6.4. Hepeqeﬂb l/lH('l)OpMa].[l/IOHHLIX CIIPABOYHBIX CHCTEM H HpO(l)ECCPIOHaJ]LHBIX 0a3 AdHHBIX



http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614

1.1|HayuHas 3/iekTpoHHast 6ubmioTeka https://elibrary.ru

1.2 |9nektponHas 6ubnuoreka MUCuChttp://lib.misis.ru

1.3|9BC YHuBepcuteTckas 6ubmroTeka onaiid http://biblioclub.ru

1.4 |Poccuiickas matgopma oTKpbITOro obpasoBanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE

Ayp. Ha3nauenue OcHaieHve
4 TepMoguHaMMKa ¥ KUHETHKA|[/s TIPOBeleHUs 3aHSTHHA JIeKLMOHHOIO THIA, CEeMHWHAPCKOTO THIIA, TEKYILEro
CTasleryIaBUIbHbBIX TIPOL|eCCOB KOHTpOJIS, WHAWUBUAYyalbHBIX KOHCYJ/bTalLUl, IPOMEXKYTOYHOW aTTecTalLuy,

IPYMIOBBIX KOHCY/IbTALIU:

JIOCKa KJaccHueckasi, I0CKa HHTEepaKTHUBHasi, KOMIIBIOTEp C JOCTYIIOM K CeTH
"UnrepHer” (1 mr.), mpoekrop (1 mit.), skpad (1 1mT.), pabouee MmecTo
riperioiaBaress, cros (16 mr.), ctys (32 wmT.)

I1O:Windows 7 Professional, Microsoft Office 2007, antuBupycHoe I10 Dr.Web,
MS Teams, Visual Studio, KOMI/IeKT TeMaTHUeCKUX Mpe3eHTarui

46 Aypuropusi ajisi camocTositesibHOM | [ToMellieHHe A1 CAMOCTOSITeNIbHOM — paboThl  00ydJaromuxcs, — MMeeTcst
paboThI 06y UArOIHUXCST MOJK/IIOUeHre K cetd "VIHTepHeT" W [IOCTYI B 3JIEKTPOHHYIO WH(OPMAI[MOHHO-
obpa3oBaTensHYIO Cpeay:

JIOCKa KJjlaccuyeckasl, KOMIbIoTep C jocTyroMm K cetd "MHrepHer" (16 wiT.),
nipoektop (1 1mrt.), 9kpaH (1 wrT.), pabouee mMecTo TpenofaBaress, cro (16 mrT.),
ctyn (32 mir.)

ITO:Windows 7 Professional, Microsoft Office 2007, Kommac, aHTMBUpyCHOE
TIODr.Web, MS Teams, Visual Studio

8. METOJMYECKHWE YKA3AHUSA V11 OBYUAROIIINXCSA

Becs Kypc pa3fiesieH Ha CaMOCTOsATe/IbHbIe B3aMOCBSI3aHHbIe YacCTH, T.e. IMeeT MOAYJ/IbHOe NoCcTpoeHre. Pa3Butue
CaMOCTOSITeJTbHOCTU CTYZ,€HTOB [JOCTUTaeTCsl MHAWBHAYyanu3alyeil oMalllHUX 3alaHuil U BOIIPOCOB [jis BHYTPUCEMECTPOBOTO
KOHTDOJIS 3HaHUU. DTO 06eCrIeunBaeTCs METOJUUECKUMU pa3paboTKamMu, CO3/IaHHBIMU B 3/IEKTPOHHOM (hopmare,
CYIIIeCTBEHHO TIOBBIIIAIUMU 3(h(HEKTUBHOCTh CAaMOCTOSITE/TbHOU PaOOTHI CTYIEHTOB.

JIeKLIMU TIPOBOASATCS C UCTI0/Ib30BAHUEM MYJIbTUMEIUMHBIX TEXHOIOTHI B CIeIUaibHO 000pYJOBaHHBIX ayJUTOPUSIX, TIPH
3TOM JIEKI[MOHHBIN MaTepuas JeMOHCTPUPYEeTCs C UCTIO/Ib30BaHNeM Tpaduueckoro pefakropa Power Point.

[Ipu BbINOIHEHUH JOMAILHUX 33/laHUI 0CBAaUBAIOTCS KIacCUUeCKre MeTOo bl M3yueHUs Borpoca. Takasi BO3SMOXXHOCTb
obecrieurBaeTCs paljOHAaIbHBIM UCTI0/Ib30BAHUEM BPEMEHHU TP MPOBeIeHNH JIEKLIWH C IIUPOKUM MPUBJIEYEHHUEM
MYJIbTUMEZUHHON TeXHUKU, U VIHTepHeTa, a Takke opMUpOBaHUeM TpeOOBaHUI K MOATOTOBKE CTY/IEHTOB 110
MpeALeCTBYOIIUM AUCLIUIIMHAM .

IuciurivHa TpebyeT 3HaUMTe/TbHOTO 00beMa CaMOCTOATe/IbHOM paboThl. OT/e/bHbIe YueOHbIe BOIIPOChI BBIHOCATCS Ha
CaMOCTOSATE/BHYIO MPOPabOTKY W KOHTPOUPYIOTCS TIOCPEACTBOM TEKYIIEH aTTeCTalyu.




