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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilenpt0 u3y4YeHUs JUCLHUILUIMHBL Teopus METALIypru4eCKUX IIPOLIECCOB
aBnsieTcss  (OPMUPOBAHME  TCOPETHMYECKUX  NPEACTABICHUH 1O  OCHOBaM
MIAPOMETATYPIrUYECKUX IPOLIECCOB IPOM3BOJCTBA YEPHBIX, LBETHBIX M PEAKUX
METALIOB, TEPMOJUHAMUKA U KUHETUKHU DTHUX IIPOLIECCOB U ONTUMAIBHBIX YCIOBHU
UX IPOBEICHMUS.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

B mpouiecce uzyuenust Kypca CTyJIEHThI JOJKHBI TPHUOOPECTH:

- 3HaHUSI OCHOBHBIX HMOHATUH M METOJOJIOTMYECKOIO amrmapara COBPEMEHHOMN
METaJUTY pIUK;

- yYMEHHUS CaMOCTOATEIbHOM YyuyeOHO-NO3HABATENbHOW JESATENbHOCTH B
MH(POPMALMOHHON cpesie MUPOMETALTYPIUYeCKOro MPOU3BOJICTBA METAIIOB,

- HaBBIKM M YMEHHUS MOOWJIM3ALMU TEOPETUYECKUX 3HAHUM M MPaKTHYECKUX
YMEHUH B PELICHUU METAUTYPrU4eCcKuX 3a1ad.

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

IIK-1: CnocofeH ncnonb30BaTh Ha NPAKTHKE 3HAHUS 00 OCHOBHBIX THIIAX
MeTANIMYeCKUX, HeMeTAJUVINYeCKUX M KOMIIO3UIIHOHHBIX MaTepPHAaJIOB, 0 BJIUSIHUT
XMMHMYECKOIo COCTaBa, (pa30BOro M CTPYKTYPHOI'O COCTOSIHMSI HA CBOIiCTBA

MaTepHaJIoB

ITIK-1.1: 3HaeT u ucnoap3yeT Ha
IIPAKTUKE OCHOBHBIE THUIIbI
COBPEMEHHBIX
KOHCTPYKIMOHHBIX U
(GyHKIIMOHATBHBIX
HEOPraHMYECKHUX
(METAUTMYECKUX U
HEMETALTNYECKUX) U
OpraHUYECKUX (TIOJTMMEPHBIX U
YIJIEPOJIHBIX) MarepUaIoB,
KOMITIO3UTOB U TUOPUTHBIX
MarepuaioB, CBEPXTBEPbIX
MarepHaioB,
MHTEJUICKTYIbHBIX U
HAaHOMAaTepHaIoB, MIIEHOK 1
MIOKPBITUM

3HaTh OCHOBHBIEC POLIECCHI TPOM3BOACTBA U
padhuHUPOBAHUS METAIIOB.

3HaTh (PU3NKO-XUMHYECKHE OCHOBBI OJTYUYCHHUS
METAUINYECKUX, HEMETAUINIECKUX ¥ KOMITO3UIIMOHHBIX
MarepuaoB.

YMeTh NIPUMEHSTh 3HaHHS O TIOIyYCHUN U
padhuHUPOBAHUS METAIIOB.

VYMeTh pacCUUTHIBATh TEXHOJIOTHYECKHE IPOLIECCH U
COOTBETCTBYIOIIYIO alIaparypy.

YMeTh NIPUMEHSTh Ha TPAKTUKE OCHOBHBIE 3aKOHBI
TEOPHH METAITYPTUYECKUX MTPOLECCOB.

Brnaners MeTomamu onpeaeneHus: BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUH B Pa3TMUHBIX
YCIIOBHSIX M OIICHKH UX TIOCIIEICTBHIA.

Brnanets nporieccoB Mpon3BoACTBa U pahUHUPOBAHUS
META/UIOB;- TEXHOJIOTHAMH PabOTHI ¢ PA3ITUIHOTO PO
UCTOYHHUKAMH WH(pOpMAaLUK, TPUHIIUIIAMH, METOIaMHU
TEXHUKO-IKCIUTYaTallHOHHBIX PAaCYETOB Pa3TMIHBIX
MPOILIECCOB, TPHUEMaMHU TOCTAHOBKH MHKEHEPHBIX 33714
JUTSL PEIICHUS MX KOJUIEKTHBOM CIEIIHATACTOB
Pa3IIMYHBIX HalpaBJIeHUH.

Brnaners MeTomaMu aHaM3a pe3yabTaToOB JaOOPATOPHBIX

3




HMCHBITAaHUM MCETAINTMYCCKHUX, HCMCTATIIMNYCCKUX U
KOMITO3MITMOHHBIX MATCPUAIIOB.

[IK-1.2: OcymectBnser
nH()OpPMaIMOHHO-
AQHATTUTUYECKOE
COTIPOBOXKACHHE, PA3pabOTKy U
WHTETPAIUIO THITOBBIX
TEXHOJIOTMYECKUX MPOIIECCOB B
00J1acTH MaTepuaIoBeACHUS U
TEXHOJIOTHH MarepuajaoB Ha
OCHOBE JIaHHBIX O
CYILIECTBYIOIIUX THUIAX U
MapKax MarepuaioB, UX
CTPYKTYp€ U CBOWCTBaX

3HaTh CrI0COOBI YIPaBICHHUS TEXHOJIOTHYECKUMHU
METALTYPTrU4€CKUMU MTPOLIECCAMMU.

3HaTh BU/bI U CBOMCTBA ChIPbs U MarepHaioB.

YMeTh UCTIOIB30BaTh OCHOBHBIE MTOJIOKEHUS TEOPUU
METALTYPTrU4eCKUX MPOLECCOB IIPU AHAIN3E CBOWCTB
BELLECTB, UCIOJIb3yEMBIX B TIPOU3BOICTBE
METAUINYECKHUX, HEMETAUIMYECKUX U KOMIIO3ULIMOHHBIX
MaTepHUaoB.

YMeTb CHCTEMBI YIPABICHUSA TEXHOJIOTUYECKUMHU
METALTYPrU4eCKUMHU MTPOLIECCAMMU.

Buianets MeTO1aMH IOCTPOCHUS MAaTeMaTUYECKUX
MojieJiel TUMOBBIX MPO(GECCUOHANBHBIX 33/1a4 U
COJZIEpKATEIbHON MHTEPIPETALIMH 1OJyYECHHBIX
pe3ybTaToB.

Buitagets MeTO1aMU IPOrHO3UPOBAHUS U ONIPEICIICHUS
CBOMCTB MarepuaJioB.

Biianets MeTO1aMH YIIpaBJICHHS TEXHOJIOTMYECKUMU
METALTYPrU4€CKUMU ITPOLIECCAMU.

IIK-7: CriocoGeH yuacTBOBaTh B pa3padoTke, CONPOBOXKIACHUN U UHTErPalluu
THIIOBBIX TEXHOJOTH4€eCKHUX MPOLECCOB B 001aCTH MaTePHATOBEACHNUS, METAJLIYPrum
" TEXHOJOI'MM MaTE€pUajaIoB, Bl)lﬁl/lpaT]) MaTepHaJIbl 1JIA 3aITaHHBIX yC.]IOBI/lﬁ
IKCIJIYATALMH C Y4eTOM TPeOOBAHUH TEXHOJIOITMYHOCTH, IKOHOMHUYHOCTH U

HaJdC€KHOCTH

[IK-7.1: YyactByeT B
COIPOBOXKACHUH U UHTETPALIH
TUIOBBIX TEXHOJIOTHUECKHUX
IPOIIECCOB B 00IaCTH
MarepualoBeIeHUS,
METALTYPriH U TEXHOJIOTUI
MarepuaioB, BbIOMpaeT
Marepuasbl s 3a0aHHbIX
YCJIOBHM JKCIUTyaTaluu ¢
y4eToM TpeOOBaHUI
TE€XHOJIOTMYHOCTH,
9KOHOMHYHOCTHU M HAJIS)KHOCTU

3HaTh OCHOBHBIC 3aKOHBI TEOPUH METALTYPTUUCCKUX
MIPOLIECCOB.

3Harh CrOCOOb! yIPaBICHUS TEXHOIOTUIECKUMHU
METAJUTY PrTUYE€CKHUMH MPOLIECCAMH.

3HaTh OCHOBHBIC TEXHOJIOTHYECKUE TIPOIIECCHI
MOJTy4EHHUsI MaTepHaIoOB Ui 3aaHHBIX YCIOBUN
IKCILTyaTaI|H.

YMeTh UCTI0Nbh30BaTh MOTYUYEHHBIC 3HAHUS TSI
3((HEeKTHBHOTO BBIITOJIHCHUS CBOMX MTPO(HECCUOHATHHBIX
00s13aHHOCTEMN.

YMeTh aHaTM3UpOBaTh XUMUYECKUI COCTaB MarepHUalbl
JUISL 3aaHHBIX YCIOBUM KCIUTyaTaliH.

YMETh UCIOIh30BaTh OCHOBHBIC TTOJIOKEHUS TEOPUHU
METAJUTyPrUYeCKHUX IMPOIECCOB MPH aHATH3E CBOKWCTB
BEIICCTB, UCIIOJB3YEMBIX B IIPOM3BOJICTBE
METAUTNYECKUX MaTepUalIOB.

Brnanets MeToaMu yripaBieHUST METALTY PrHYECKUMU
MPOIIECCaMHU.

Bnaners MeTomaMM aHAIM3a XUMHYECKOTO COCTaBa
MaTepHaIoB.

Brnanets MeToaMuIIo100pa MaTepuanoB JTsl 3aJaHHBIX
YCIIOBHM KCIUTyaTalliy ¢ y4€ToM TpeOOBaHMI
TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH U HAIEKHOCTH.

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.
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Jucturuinaa (Moayis) peanusyercs ¢ npumenenueM D0 u JIOT

URL-anpec u Ha3BaHue 3JIEKTPOHHOTO OOYYAIOIIETO Kypca: .



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
IEKIIHOHHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3nocC anocC 3nocC SUO0C
1. Beenenune. TepMonnHaMuKa, MEXaHM3M M KHHETHKA IIPOLIECCOB THCCOMANMI XHMHYECKHX COeTHHEHHIA.

1. Konzaencarnas u razoo0pasHas Auccoluanus
COCIMHEHUN. BiusHue temieparypsl, HCXOAHBIX JaBICHUN
ra3oB B cucTeMe U (a30BbIX MIEPEXOI0B Ha IPOYHOCTh
coenuHeHui. Jlucconuanus CJI0KHbBIX COSIMHEHUHN U 6
OKCHJIOB METAJUIOB C PA3INYHOMN CTENEHBIO OKUCIICHHUS.
Jucconuanys OKCUI0B METALIOB IIPU HAUIMYUU B CUCTEME
pacTBOpPOB. MeXaHN3M U KMHETHKA POLECCOB
JUCCOLUALIMA XUMUYECKUX COCTUHEHUM.
2. Konnennencarnas u ra3000pasHasi TUCCOIUAIIHS
XUMUYECKHUX COeIMHEHUH. [(ncconumanysi OKCUA0B U 3
KapOOHATOB META/LIOB. J{ncconuanus OKCHI0B METALIOB
IIPU HATUYHMH B CUCTEME PaCTBOPOB.
3. 9

2. TepMounHaMmca U KHHCTHKA Ta3oBbIX peammi/i.




1. Peakuuu ropennst H2, CO u CO2. Kunetuka ropeHus
BOJIOpOZA U yIiepoaa.

2. Peaxuu ropenus H2, CO u CO2. 3

3.

3. TepMoaHAMHKA OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIX MHPOMETAJIYPrHYECKHUX MPOLIECCOB.

1. TepmMoarHaMUKa BOCCTAHOBJIEHUSI METAJUIOB U3 OKCH/IOB
BOJIOPOJIOM U YIJIepoJIoM. MeTajuioTepMusl.
OxucnurensHoe papUHUPOBAaHUE METALIOB. Packucnenue
METAIJIOB.

2. TepMoMHAMKKa BOCCTAHOBJICHUSI METAUIOB U3 OKCHUIOB
BOZIOPOJIOM U YIIIEPOJIOM. MeTauioTepMusI.
OxucnurensHoe pahuHIPOBaHNE METALTOB. Packucnenne
METaIJIOB.

3.

4. CTpoeHue U CBOICTBA METAJIYPIrHYECKUX HIVIAKOB.

1. OCHOBHOCTb M KUCIIOTHOCTH LIJTaKOB. CTpOEeHHE TBEPIBIX
cuiMkaroB. VIoHHas TEOpUS CTPOEHMSI CUIIMKATHBIX
pacmuiaBoB. J{uarpaMmsl IJIaBKOCTH OKCUAHBIX CUCTEM.
DIEeKTPONPOBOJHOCTD U BS3KOCTH IIIJIAKOBBIX PacIlIaBOB.
[ToBEpXHOCTHBIE CBOMCTBA NUIAKOBBIX PACIIaBOB U
CHI)KEHHE NIOTEPh METAIOB CO IIIJIaKaMHU.

2. buHapHble TuarpaMMbl COCTOSIHUS CUCTEM. TpoiiHbIe
JarpaMMBbl COCTOSIHHSI CHCTEM.

3.

5. IlupoMeTa/LTyprudecKkue Npouecchl ¢ y4acTueM CyJb(pPHuI10B METAIOB.




1. CroiicTBa cephl U CylIb(UIOB IBETHBIX METAIOB.
JnarpaMMBbl cOCTOsIHUS cucTeM B KoopauHarax T-X u P-T.
Oco0eHHOCTH TUTaBKH CYJIb(QUIHBIX Py U KOHLIEHTPATOB.
BsaumogeiicTBue Mexay OKCUAaMH U CyIb(QHIaMU
MeTtaioB. O6xur cyabhuaoB metaios. [I[pumenenue
M30TEPMUYECKUX JAHarpamMM NapUUuaIbHbIX JTaBICHUHN 15
aHa/IM3a paBHOBECUH B CHCTEMaX METalI-Cepa-KUCIOPOI.

2. [IpuMeHeHre H30TEPMHUUCCKUX THarpaMM MapIraTbHbIX
JIaBJICHUN JIJIs1 aHAJIM3a PAaBHOBECHI B CUCTEMax METAILIL.

3.

6. Dusnyeckue MeToabl pAaGMHUPOBAHUS METAJLJIOB. 3aKJII0YeHH e

1. JluxkBanimonHoe papuHupoBanrue MeTanioB. OuncTKa
METAIJIOB METO/IaMU HANPaBICHHONW KPUCTALTN3ALUU.
PaduHupoBaHre METAIIOB U TPOMITPOAYKTOB METOIaMH
WCIIApPEHUsI U KOHJICHCALUU.

2. JIukBanoHHoe papunupoBanue MetauioB. OunucTka
METAIOB METOJJaM1 HaIllpaBJICHHON KPUCTATU3AINH.

3.

4.

Bcero

36

18

54




10.

11.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

IToromaeB A. M., Ilorogaesa 1. A. Teopust TMpOMETAITY PTUYECKUX
nporieccoB: [coopuuk 3anad|(Kpacuospck: COY).

[ToronaeB A. M., Ilorogaesa 1. A. OCHOBBI TEOpUH MUPOMETALITYPIrHUECKHX
MPOIIECCOB: yuel. mocoOue s CTYIeHTOB (0aKkanaBpoB, MpernogaBaresicii)
cruern. 110200 "Meramnyprust uBetHbix MetawioB" (Kpacnospek: I'VYIIMu3).
benoycosa H. B., benoycos O. B., fcunckuii A. C. Teopus
METAJUTYypTUYECKUX MPOIECCOB: YUEOHUK JIJIsi CTYIEHTOB, 00YYalOIIUXCs IO
cnenuansHocTH "Metamtyprus (KpacHospek: COY).

[Torogaea U. A., TToromaeB A. M. OcHOBBI (hU3UYECKON XUMHUHU U TEOPHUH
METALTyprudecKiX MpoIecCOB: yueOHOe MocoOue ISl CrieUaTbHOCTEH
060800 "DxoHoMuKa 1 yrpaBiaeHue Ha npeanpustun’, 210200

" ABTOMAaTHU3UPOBAaHHBIE TEXHOJIOTUU U npou3BoacTBa’ U 110800
"[TopoiikoBast METAUTYpPIHsi, KOMIIO3ULIMOHHBIE MAaTePHATIbl U MMOKPHITUSA'":
pexomenaosaHo CUBPYMI(Kpacnosipck: U3n-Bo KI'ALIMu3).

ITonens C. U., CotnukoB A. U., boponenkor B. H. Teopust
METALTYpPrUYecKUX MPOIECCOB: yUeOHOE MTOCOOUE JIJIsl METAILTY PrUUECKUX
cnenuanbHocTel By3oB(MockBa: Metamnyprus).

BanrokoB A. B., 3aiiiieB B. . Teopus nupomeTaimypruueckux mpoieccoB:
ydeOHoe TocoOue /71st By30B MO CHEHATHHOCTH "MeTaTyprusi IIBETHBIX
MetawioB"(MockBa: Metanmyprus).

BanrokoB A. B., Y1kun H. U. KommuiekcHas nepepaboTka MEIHOTO U
HUKEJIEBOTO ChIPhA: YUeOHUK 1715 By30B(UensOunck: Metautyprus).

Ecun O. A., I'enpp I1. B. ®u3nueckas XUMHsi TMPOMETAIUTY PrU4ECKUX
npoueccoB: Y. 1. Peakius Mex 1y ra3000pa3HbIMHU U TBEpABbIMU (hazamu
(CBepayoBck: Metautyprusaar).

Ecun O. A., I'enpp I1. B. ®usnueckas XuMusi IMPOMETATY PrU4ECKUX
nporeccoB: Y. 2. BzaumopeiicTBus ¢ ydactueMm pactuiaBoB(MoOCKBa:
Metamnyprus).

Bounbckuit A. H., Cepruesckas E. M. Teopusi MeTauryprudeckux npoieccoB:
y4e0. mocoobue ais By3oB(MockBa: MeTamnyprus).

benoycora H. B. Teopust nupomeTaimypruuecKux MpoieccoB: yued.-MeTo/I.
nocobue 1151 1ab. padot [t cryaenToB cretl. 150400.62.02 "Meramutyprus
uBeTHbIX MeTaoB" |(KpacHosipck: COY).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpoCTpaHsieMoe MPOrpaMMHOe

obecnevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3HUI0, a TAK:Ke CBOOOTHO
DacIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHmne):

1.

Her

4.3 NUuTepHeT-pecypchl, BKIWYAA NpodeccuoHATIbHbIEe 0a3bl JaAHHBIX
U uHGoOpMalUOHHbIE CIIPABOYHbIE CUCTEMbI:

Het
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S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Kadenpa pacnionaraet marepuanbHO-TEXHHUECKON 0a30i, 00ecreunBaromen
MPOBEJIEHUE BCEX BUIOB 00Pa30BaTEeNIbHOM JAESITENbHOCTH 110 AUCLUILINHE
«KomnonnHas Xumus», B COOTBETCTBUH € TPEOOBAHUSIMU FOCYIApCTBEHHOT'O
00pa3oBaTeNIbHOTO CTaHAapTa MOATOTOBKHU OakanaBpoB Harpasienus 22.03.01
"MarepuanoBeieHHE U TEXHOJIOTHH MAaTepUAIOB".

YuebHbIe Kaacchl Kadephl OCHAIICHBI HEOOXOIUMBIM 000pPYIO0BaHUEM,
MO3BOJISTFOIIMM MPOBOJIUTH JICKITUOHHBIE, MPAKTUIYECKUE U Ta0OPAaTOPHBIC 3aHSATHUS
B WHHOBAIIMOHHOW (pOpMe ¢ MPUMEHEHUEM aKTHBHBIX METOJIOB O0yUCHHUSI.
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