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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHYECKUX TEXHOJIOTHIMA

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHA

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHust qucHUIUIMHBI «IIpuKiagHas TepMoIMHAMUKA U KHHETUKA»
SBJIAIOTCS: MPUOOPETEHNE CTYACHTAMH 3HAHUM U KOMIIETEHIIUI B 00J1aCTH
TEPMOJUHAMHYECKOI0 U KHHETUYECKOI0 aHAJIN3a METANTYpPrH4eCKUX CUCTEM U IIPOIECCOB.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucnunnuna [IpuknagHas TepMOJUHAMUKA U KHHETHKA METAJUTYPTrUYeCKUX
MPOIIECCOB BXOJUT B 00s3aTEIBHYIO YAaCTh YU€OHOTO I1aHa 00pa30BaTEIbHONW MPOTPaMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUYEHUS TUCLMILIMH/ IPAKTUK:

JucuuminHa Oa3zupyercs Ha AUCLUILIMHAX, KOTOPbIE U3Y4aal oOydarouiiecs Ha
IpeabIayIIeM ypoBHE 00pa3oBaHus - 6akanaBpuate. K TakuMm TUCHMIIIMHAM OTHOCATCS:
¢buznyeckas XUMHUS.

3HaHus (YMEHUs, BIa/I€HNUs), IOY4EHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3Y4EHHSI TUCIIUIUTHH/TIPAKTHK

[TonroroBka K mpoueaype 3aluThl U 3alKUTa BbITYCKHON KBATM(PUKAMOHHON
paboThI

HccenenoBanue npoueccoB MPOU3BOACTBA YYyI'yHA B JIOMEHHBIX Ie4ax

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHus quctuinHbl (Moayist) «IlIpukinagHas TepMoAMHAMKKA U
KMHETHKA METAJTypPrU4eCcKUX MPOLECCOB» 00yUaroMics JOJKEH 001a1aTh e yIOLUMU
KOMIIETEHIUSIMHU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CrniocobeH pemiaTh IpOU3BOACTBEHHBIE U (MJIH) UCCIIE0BATEIBLCKUE 3a]a41, Ha
OCHOBE (hyH/IaMEHTAJIbHBIX 3HAHUN B 00JIACTH METAJLTypTHH

OIIK-1.1 Pemaet npodeccronanbHble 33a4 B 00JaCTH METAILTYPTUU U
IPOIIECCOB METAIIIO00PA0OTKH, UCTIONB3Ys (PyHAaMEHTAIbHbIE 3HAHUS

OIIK-1.2 Brnaneer cnocobamu ¥ mprueMamMu peleHusl HCCIIeA0BaTeNbCKUX 3a/1a4 B
IpeIMETHOM 001aCTH METAIITYPTrUU U METAJII000pabOTKU

OIIK-1.3 [Tpumensier pyHaaMeHTaIbHbIE MEXIUCIUITTIMHAPHbBIC 3HAHUS TS
peleHys 3a1a4 B IpoQecCHOHaNbHON IS TeTbHOCTH




4. CTpyKTypa, 00b€M U COAepKaHNe JTUCUUIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 6,2 akaJl. 4acoB:

— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,2 akaj. 4acos;
— camocTosTenpHas padora — 97,9 akaj. 4acos;
— B (popme npakTudeckoil moaroToBku — 0 akai. vac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma aTrecTanuy — 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
Pasien/ Tema o (B akan. 4acax) s X Bun KOHTPOJISI Ko
5 S S | caMocToATeNBHOM | ycTeBaeMoCTH 1
JTUCLUTUTAHBI N £ « . | xommerenyu
g 5 paboThI TIPOMEKYTOYHOM
1ab. | mpaxT. ]
Tex. P 'S aTTecTaluu
3aH. 3aH. | © &
1.
[Noaroroska k
MIPaKTHYECKOM
1.1 Teopus ropenus ZI‘)aHHTI/I}O Nel Y
TOILIMBA: TEPMOJANHAMUKA, BI:IHOHHeHI:Ie, IIpaxTuueckoe
MEXaHU3M U KUHETHKA JIOMAILIHETo 3ansTue Nel, OIK-1.1
peaKIys TOPeHusI Ta30B, 25 12 pacueTHOrO YCTHBIH ompoc, OHK-l-Z‘
TEPMOAMHAMUKA, MEXaHH3M ’ B— c/1a4a JOMAITHETo OTIK-1 3‘
Y KHHETHKA peakiuit aGoTa é pac4eTHoro '
TOPEHUS C y4acTHEM 6H6anorpa buaec 3ajaHus
TBEPAOTO Yriepoa. .
MarepuanaMu
1.2 TepmoguHamuka
BOCCTaHOBJICHHSI OKCHJIOB! CaMOCTOSTRILHOE
TEepPMOANHAMHKA
pMOZL U3yUYCHHE TEMBI,
BOCCTaHOBJIEHUS OKCHJIOB, aGota ¢ OIIK-1.1,
MEXaHHW3M U KHHETHKa 0,5 12 6H6J£)I/IOI‘ aduraec YCTHBIN onpoc OIIK-1.2,
BOCCTaHOBJIEHUsI OKCHJIOB KI/III\)/[I/I OIIK-1.3
ra3aMu, BOCCTaHOBJICHUE 1 MATEDHANAMI
OKCHJIOB B MIPUCYTCTBUU P
TBEPAOTO YIiepoa.
1.3 TepmonuHaMuKa 1
KWHETHKa TPOLIECCOB C IMonroroska k
Y4acCTHEM pacIljIaBoB: MPaKTUYECKOMY
TEpPMOJMHAMUKA 3aHATHIO Ne2, IIpaxTuueckoe OIIK-1.1,
OKHUCIIUTEIBHO- 3 12 pabota ¢ 3aHaTHE Ne2, OIIK-1.2,
BOCCTaHOBUTEIBHBIX onbnmorpadmyec YCTHBII 0npoc OIIK-1.3
peaknuii B paciuiaBax, KAMH
OKHCIICHUE YTIIIepoa Ipu MaTepuanaMu
BBITIJIABKE CTAJTH.
1.4 OcHoBBI TeOpHUH [MoaroroBka k
(ha30BEIX TIPEeBpAIICHUN: NIPaKTUIECKOMY IIpakTiueckoe OIIK-1.1,
TEPMOJIMHAMUKA 61,9 3aHATHIO Ne3, 3aHsaTHe N3, OIIK-1.2,
00pa3oBaHUs HOBOH (a3bl, pabota ¢ YCTHBII OIPOC OIIK-1.3
00pa3oBaHHE TPEXMEPHBIX oubnmorpaguuec




3ap0)1511uel71, MCXaHHU3M U

. KUMH
KHHETHKA POCTa HOBOU

o MaTepHaIaMu
(a3l U3 3apOJIBIIICH.
Hroro no paszneny 97,9
Hroro 3a cemectp 97,9 3a4ET
Hroro no aucuuruimae 97,9 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

O0pa3oBareibHbIe TEXHOJIOTHH — ATO LEIOCTHAS MOJIEb 00pa30BaTeIbHOTO
NPOILIECCa, CHCTEMHO ONPEACISIONIas CTPYKTYPY U COJepIKaHHEe ACATSIBHOCTA 00CHUX CTOPOH
3TOTO Mpoiiecca (MpernojaBarelis U CTYACHTA), UMEIOIIAst LENIbI0 JTOCTH)KECHHE TUIAHUPYEMBIX
PE3YJIBTATOB C MONPABKOW Ha MHIUBHUyaIbHBIE OCOOCHHOCTH €r0 y4acTHHKOB.
TexHOTOrMYHOCTh Y4eOHOT 0 MpoLIecca COCTOUT B TOM, YTOOBI ClieaTh y4eOHBIN mpo1ecc
MOJHOCTBIO YIIPABIISIEMbBIM.

OCHOBHBIMHU TIPU3HAKAMHU 00Pa30BaTEIbHON TEXHOJIOTHH B €€ COBPEMEHHOM
MOHUMAHUH SIBJISIFOTCS:

— JIETaIbHOE OITUCAaHUE 00Pa30BATEILHBIX IIEIICH;

— MO3TAITHOE OMUCaHue (TIPOSKTUPOBAHKE) CIIOCOOOB JOCTHIKCHUS 33 JAaHHBIX
pe3yJIbTaTOB-UENEH;

— MCIOJIb30BaHKUE OOPATHOM CBSI3M C LIEJIBbI0 KOPPEKTUPOBKH 00pa30BaTEILHOTO
nporiecca;

— rapaHTUPOBAHHOCTH JJIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOIUMOCTH 00pa30BaTEIBHOTO MTPOIIEcca BHE 3aBUCMOCTH OT MacTepCTBa
IpenoaBaTels;

— ONTUMAJILHOCTB 3aTPAauYMBAEMBIX PECYPCOB H YCHIIUH.

Peanu3anus KOMOETEHTHOCTHOTO MTOJIX0/1a IPEIYyCMaTPUBACT UCIIOIb30BAHUE B y4eO-
HOM TIPOIECCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBE/ICHUS 3aHATHI B COUCTAHUH C BHE-
ay/ZIMTOPHOM pabOTOH ¢ 1eIbI0 (HOPMHUPOBAHHS U Pa3BUTHUS MPOPECCHOHAIBHBIX HABBIKOB.

TpanunuonHsie 00pa3oBaTeIbHBIC TEXHOJIOTUU OPUCHTUPYIOTCS HA OPTaHU3aIHIO
00pa3oBaTeNBHOTO MPOIIECca, IPEANOIATaONIYI0 IPSMYIO TPAHCIISAUIO 3HAHUHA OT
IpenoaaBaTess K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-
WILTFOCTPAaTHUBHBIX METOZOB 00yueHHs). YueOHas JesITeNbHOCTh CTYACHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUIIO, PEIPOTYKTUBHBIN XapakTep.

®opMBbl y4eOHBIX 3aHITHH C HCTIOIH30BAHHEM TPAJUIIMOHHBIX TEXHOIOTHIA:

NudopmanronHas JeKIus — MOCIeI0BaTENIFHOE H3JI0KEHUE MaTepraa B
JIMCHUITHHAPHOMN JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOaTbHBIMU CPEICTBAMH
(MOHOJIIOT TIpernoaBaTes).

[pakTHueckas paboTa — opraHu3anus yaeOHoi paboThI ¢ peaTbHBIMU
MaTeprualbHBIMU U HH)OPMALIMOHHBIMH 00BbEKTaMH, SKCIIEpUMEHTaIbHAsL paboTa C
AHAJIOTOBBIMH MOJIEIISIMU PEaTbHBIX 00BEKTOB.

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAaMOCTOATEIbHOM padoThl 00yUYaomuXxcs

HpCI[CTaBJ'ICHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOaM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

1. Muxamuna, E.C. TepmoamHamMuka W KHHETHKA METAJUTYPTHYECKHX IPOIECCOB:
yuebHoe nocobue / E.C. Muxanuna, A.JI. Ilerenun. — Mocksa : MUCHUC, 2011. — 56 c. —
ISBN 978-5-87623-461-2. — Tekct : snexTpoHHbIH // JIaHb : IIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/117017. — Pexum gocTyma: Ajisi aBTOPH3.
MI0JIb30BaTENEH.

2. Hupensman, H. M. Texuuueckass TepMoaumHamuka : ydeOHoe mocobume / H. M.
Hupensman. — 2-e uza., gon. — Cankr-IlerepOypr : Jlanp, 2018. — 352 ¢. — ISBN 978-5-



https://e.lanbook.com/book/117017

8114-3063-5. — Tekcr : anexTpoHHbIH // Jlanb : anekTpoHHO-0MOMMoTeyHas cucrema. —URL:
https://e.lanbook.com/book/107965

0) JonosHuTebHAS JJUTEpATYpA:

1. TepmoauHamMuka, KHHETHKAa M pacyeTbl MeTaurypruueckux mporeccoB / C. H.
[MagepuHn, /1. U. Perxonkos, I'. B. Cepos [u np.]. — Mocksa : MUCHC, 2010. — 235 ¢. — ISBN
978-5-87623-312-7. — TekcT : anmeKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs ccTeMa. —
URL.: https://e.lanbook.com/book/117022

2. Kotenbuukos, I'. . TepmonuHaMuka U KUHETUKA METALTYPIrUYECKUX IPOLIECCOB:
(U3H-KO-XUMHUYECKHUE PACUYEThl MO0 TEPMOJWHAMUKE W KHHETUKE IIOBEJACHHUS Ta30B U
HEMETaJUTMYECKUX BKIIIOUCHUH B cTan : yueOHoe nocodue / I'. Y. Kotenbaukos, A. B. I1aBios,
K. JI. KoceipeB. — MockBa : MUCHUC, 2013. — 45 ¢c. — ISBN 978-5-87623-577-0. — Texcr :
anekTpoHHeld  //  JlaHb : AJICKTPOHHO-OMONIMOTEYHasT ~ cucTeMa.  — URL:
https://e.lanbook.com/book/116991

B) MeToanueckue yKa3zaHusi:

1. Cseunukona, H. 1O. [IpakTukyM 1o TEXHHYECKOH TEPMOIMHAMUKE U TETUIOTEXHUKE :
npaktukym / H. FO. CBeunukona, C. B. FOauna, A. B. 'opoxos ; MI'TVY. - MaruuToropck
: MI'TY, 2018. - 1 anektpon. ont. auck (CD-ROM). - 3aru. ¢ Tutyi. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2098 . - MakpooObekT. - TekcT :
ANEKTPOHHBIN. - CBeieHus qoctynHbl Takxke Ha CD-ROM.

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammHuoe o0ecnieuenune

Haumenosanue o
o Ne norosopa Cpok nieficTBuUS TULIEH3UN
7Zip CBOOOZHO pacmpocTpaHsieMoe 0eccpouHo
FAR Manager CBOOOJIHO pacmpoCTpaHsieMoe 06eccpovHo
Bbpaysep Yandex |[cBOOOAHO pacmpocTpaHseMoe 0eccpodHO

Hpocbeccuonaﬂbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHLIe CIIPaBOYHLIC CUCTEMbI

Hassanue kypca Cchlnka
denepanbHOE TOCYAaPCTBEHHOE OFOKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

MIPOMBINIJICHHONW COOCTBEHHOCTH»
DneKkTpoHHbIe pecypcbl oubmuorexkn MI'TY um.

https://host.meqgaprolib.net/MP0109/\Web

..
HaHI/IOHaJ'IBHaSI I/IH(i)OpMaIII/IOHHO-aHaJ'II/ITI/I'-IeCKaSI U R L
cucreMa — PoOCCHUICKMH HWHAEKC HAay4YHOI'O o . )
a v https://elibrary.ru/project risc.asp
HI/ITI/IpOBaHI/ISI

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/book/107965
https://e.lanbook.com/book/117022
https://e.lanbook.com/book/116991
https://host.megaprolib.net/MP0109/Download/MObject/2098
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

1. YuebHble ayTuTOpUU AJISl TPOBEACHHS 3aHATUI JICKIIMOHHOTO THIIA: JOCKa,
MYJIbTUMEIUIHbIE CPECTBA XpPAaHEHUS, TIEPEIavyy U MPEACTaBICHUS HH(pOopMaIu

2. YuebOHble ayTUTOPHH IJIs1 IPOBEICHUS MPAKTHYECKUX 3aHATHIA, TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIUN, TEKYIEr0 KOHTPOJIS U IPOMEKYTOUYHON aTTeCTallUu:
JIOCKa, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

3. [omemenus st CaMOCTOSTENBHOM paOOThI 00YJAIOIINUXCS: TIEPCOHATLHBIC
komIbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEeILHYIO CPely YHHBEPCUTETA.

4. ITomerienune st XpaHEHHs! ¥ POPHIAKTHIECKOTO 00CTy)KUBaHUS y4eOHOTO
000pyIOBaHUS: CTEIUIAKH JUIS XpaHEHUs y4eOHO-HATTISAHBIX TOCOOUH 1 y4eOHO-
METOANYECKON TOKYMEHTAlUH



ITpunoxxenue 1
6 Y4eOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

B kayecTBe OCHOBHBIX CPEICTB TEKYIIETO KOHTPOJII MCIOJNb3yeTcs TeCTHpoBaHue. B
Ka4eCTBE JOMOJHUTEIBHONH (OPMBI TEKYHIETO0 KOHTPOJIS MpeJIaraloTcs ayJuTOpHBIE |
BHEAYJAUTOPHBIC MUCbMEHHBIE 3aJaHUS (CAaMOCTOSTEIbHBIE U KOHTPOJIbHBIC paboThl). J{i1st oleHKn
CaMOCTOATENIFHON Pa0OTHI MPEIJIaraeTcsi UCIOIb30BaTh y4eOHO-METOIMUECKOe oOecIieueHHe B
AIIEKTPOHHOM M OyMa)KHOM BHJIE.

Temartnka 3amaHuWii A1 CaMOCTOSITENBHOW PAabOTHI COOTBETCTBYET COZIEPIKAHHIO
pa3zenoB JUCHUILIMHBI U OTHOCAMIMXCS K HUM TeM. OCBOeHHME MaTrepuana KOHTPOIUPYETCs B
npolecce NPOBEJCHUS JICKIHMOHHBIX M MPAaKTHUECKUX 3aHATHH. KOHTpOJIBHBIE BOMPOCH M
3aaHus 71l TIPOBENICHHSI TEKYIIETO KOHTPOJISL BEIOMPAIOTCS UCXOMS U3 COJCPIKAHUS Pa3/ieioB U
OTHOCSIIMXCS K HUM TeM. BbIlojHeHWe noMamrHero 3aJaHusi oOecredrBaeT HENpepbIBHBIHN
KOHTPOJIb 3a IIPOLIECCOM YCBOEHHsS y4eOHOro MaTepHaia KakJoro oOydaromerocs,
CBOEBPEMEHHOE BBISIBIICHUE U YCTPAHEHHE OTCTaBaHHUW M OIINOOK.

ATTecTanus 1o UToraM OCBOSHUS TUCIIMILIMHEL: 3a4€T .

IIpakTuyeckoe 3ansaTus Nel:
TepMonnHaMHUUYECKUI aHAIU3 ITpoOLIEcca TOPEHUS TOILIIUBA.

IpakTnyeckoe 3ansiTust No2:

Kunertunka mporeccoB ¢ y4acTueM paciijiaBoB
IIpakTnyeckoe 3ansitue Ne3

AHanu3 $ha3oBoil TuarpaMMbl JBYXKOMIIOHEHTHBIX CHCTEM.
3. [Ipumep foMALIHEr0 PACYETHOIO 3aJAHUS

DopMmMy/IMPOBKA 3a1aHUA
PaccunrtaTh ropeHre TBEp0ro TOIUINBA C 3JIEMEHTHBIM aHAIN30M Ha CyXYIO Maccy:
1) OnpenenuTh HEOOXOIMMBIN 00BEM KHCIOPOa Ha TOPEHHE TBEPAOTO TOILIHBA;
2) OnpenenuTh cOCTaB U 00bEM MPOAYKTOB TOPEHUS TBEPAOTO TOIIINBA;
3) OmnpenienuTh KaTOpPUMETPUUECKYIO TEMIIEpATypy TOpEeHHs TBEPIOTO TOIIIIHBA.

Ilepeuens 6onpocos 0nsa npogedenus mexKyu,eco KOHmMpoa u
nPOMeNCYmOUHOU ammecmayuu ¢ popme 3auema

Pasznen 1. Teopust ropenus Tomusa:
1. Posb mpolieccoB ropeHus B mporeccax Nporu3BOJICTBA YUEPHBIX U LIBETHBIX METAJIJIOB.
2. TepmoiHaMUKa Kak Hay4yHasi OCHOBA aHAJIN3a PAaBHOBECHOT'O COCTOSIHUS IIPOLIECCOB
TOpEeHHUS.
3. KoncranTa paBHOBeCHs peakIfil TOpeHus ra3000pa3HOTro, )KUIKOTO U TBEPAOTO TOILIHMBA.
4. TepmoamHaMUKa peakIiuii TOPEHUS Ta30B (MOHOOKCH/IA yTIIepoa, BOJIOPOIA).
4. TepMoarHaAMUKa peakIMU BOASIHOTO rasa.
5. Tepmonunamuka peakuuu bemna-bynyapa.
Paznen 2. TepMoamHaMuKa BOCCTAHOBIIEHUSI OKCHJIOB:
1. O61re 3aKOHOMEPHOCTH OKHCJIEHHSI METANIOB M BOCCTAHOBJIEHUSI OKCUJIOB.
2. YOpyrocts AUCCOLMALMHA OKCUIOB.
2. KocBeHHOE BOCCTAHOBIIEHHE OKCHJIOB JKENE3a.
3. IIpsimoe BOCCTaHOBJIEHHE OKCUIOB XKeENe3a.



4. BoccTaHOBJIEHHE OKCUIOB U3 pacTBOpA.
5. BoccTaHOBIIEHME OKCHJIOB C IEPEXOIOM METAIIA B PACTBOP.
Paznen 3. TepmoaunamMuka U KHHETHKA IPOIECCOB C yYaCTHEM PaCIlJIaBOB:
1. O61re 3aKOHOMEPHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX IPOLIECCOB C YUaCTHEM
MeTaJljia U [UIaKa.
2. OxucreHue-BOCCTaHOBIICHHE Mapranna 1 (pocdopa mpu BHITUIABKE CTAIIH.
3. PaBHOBecHe peakluii OKUCIIEHHUS YIIIepo/ia IPH BHITUIABKE CTAIH.
4. TepMmoauHaMUKa Ipoliecca rITy0oKoro 00e3yriaeposKkuBaHus MeTalljla PH BhIIIaBKE
CTaJIu.
5. Kunernka o0e3yriepoXHBaHus METaJIa IPU BBHITUIABKE CTAJIH.
Paznen 4. OcHoBBI Teopun (Pha30BbIX MPEBpAIICHUM:
1. TepmoauHaMuka o0pa3oBaHUs HOBOM (hazbl.
2.Kunetnka oOpa3oBaHus LIECHTPOB HOBOM (pa3bl.
3. MexaHu3M U KHHETHKA POCTa TPEXMEPHBIX 3apOJIbIell HOBOH (asbl.
4.OCHOBBI COBPEMEHHON TEOPUH KPUCTATIIN3AINHA METAITTNYECKUX PACIIIIaBOB.
5. lnarpaMmbl COCTOSIHUS IByXKOMIIOHEHTHBIX CHCTEM.



[Tpunoxenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl POBEACHHUS IPOMEKYTOYHOM aTTeCTAlluH

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIii
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpesICcTBA

OIIK-1 CnocobeH pemiats TpOU3BOJACTBEHHBIC U (UJIM) UCCIIEI0OBATENIbCKHUE 3a/1a4k, Ha OCHOBE
(dbyHIaMEHTAIbHBIX 3HAHUK B 00JIACTH METAJUTYPTHH

OIIK-1.1

Pemraer npodeccroHanbHbIe 331249 B
00JIaCTH METAJUTYpTHH U TIPOLIECCOB
METaI000pabOTKH, HCITONB3YsI
¢byHIaMeHTaIbHBIC 3HAHUS

IlpumepHuiii nepeuenv meopemuyeckux
80NpoCo8 01 3auema:

1. Posib mpolieccoB ropeHus B
npolieccax MPOU3BOCTBA YEPHBIX U
[[BETHBIX METAJUIOB.

2. TepmoanHamMuKa Kak Hay4dHast
OCHOBA aHaJlM3a PaBHOBECHOTO
COCTOSIHHSI TIPOIIECCOB TOPEHUSI.

3. Koncranta paBHOBECHS peakiuit
TOpEHUs ra3000pa3HOro, KUJKOTO U
TBEPOT0 TOILIMBA.

4. TepMoaMHAMUKA peaKLUi TOPEHUS
ra3oB (MOHOOKCHJA YTIiepoa,
BOJIOPO/IA).

4. TepMoAMHAMHKA PEAKIIUU BOASIHOTO
rasa.

5. TepmoarHamuKa peakiuu
benna-bynyapa.

1. O61mure 3aKOHOMEPHOCTH OKUCIICHHUS
METaJUIOB U BOCCTAHOBJIEHUS OKCHJIOB.
2. YupyrocTts JUCCOLMAIIMU OKCUIOB.
2. KocBeHHOE BOCCTaHOBJICHHE
OKCH/JIOB Kelie3a.

3. [IpsiMoe BOCCTaHOBJICHHE OKCHIOB
xKenesa.

4. BoccTaHOBIIEHHE OKCHUJIOB U3
pacTBopa.

5. BoccTaHOBIIEHHE OKCHIOB C
Mepexo/IoM MeTajljia B pacTBOP.

1. O61re 3aKOHOMEPHOCTH
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB C YYaCTHEM MeTajlia U
UIaKa.

2. OKHCIEeHNEe-BOCCTAHOBJIEHUE
Maprania u gochopa mpu BhITIIABKE
CTaJIH.

3. PaBHOBecue peakuuii OKUCIEHUS
yriepo/ia Py BBITUIABKE CTaJIH.

4. TepmoarHaMUKa mpoiiecca
IyOOKOTO 00€3yTIepOKUBAHUS
MeTaJljia P BBITIABKE CTaJIH.

5. Kunerunka 06e3yriaepoxuBaHust




CTpyKTypHBII
3JEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHsble CpescTBa

METaJlljia IIPU BBIIIJIIABKE CTAaJIH.

OIIK-1.2

Brnageer cmocobamMu u mpueMamu
peliCHud HUCCICAOBATCIIbCKUX 3a/1a4 B
HpEeIMETHOI 00JIacTH METaUTypruu |
METaI000paboTKH

Pemuth npaktuyeckoe 3aaHue:
Paccunrarh ropeHue TBepAOro TOIUIHBA
C DJIEMEHTHBIM aHAJIM30M Ha CyXYIO
Maccy:

1) Onpenenuth HEOOXOUMBIN 00BEM
KHCIIOpO/Ia Ha TOPEHUE TBEPJIOTO
TOILIINBA;

2) OnpenenuTs cocTaB U 00beM
IPOAYKTOB TOPEHUSI TBEPAOTO
TOTLINBA;

3) Onpenenuth KaTOPUMETPUUECKYIO
TEMIIEPATypPy TOPEHUS TBEPIOTO
TOTLIINBA.

OIIK-1.3

[Tpumensier ¢byH1aMeHTaIbHbBIE
MEXIUCIUIUIMHAPHBIC  3HAHMUS IS
pelieHus 3a1a4 B npodeccruoHalbHON
NEeSATeTbHOCTH

[Tpumep mpakTUYECKOTO 3aaHUS:

2. Ananu3 (a30Boil quarpaMmsl
JIByXKOMITOHCHTHBIX CUCTEM.
BeruepTuTh AMarpaMMmy  COCTOSTHUS
cucteMbl Zr - V B KOOpauHAaTax
TeMiiepaTypa-coctaB ( B MacCOBBIX
nporeHrax). JlmarpamMmma TmpuBencHA
(puc.).

a) Ykazarb, €CTh Il B CHCTEME
XUMHUYECKHE COCIUHEHUS, WX YHCIIO,
XapakTep TUIABICHUS, XUMHYECKHMA
COCTaB U IpocTeiiune GopMyIibl.

6) OtmeTuTh JUHUH JUKBHUIYCA,
coJyca. OnpenenuThb TIOJIst
yCcTOMUUBOCTH (a3.

B) YKa3arb, €CTh JIU B CUCTEME JINHUU
0e3BapHaHTHBIX PABHOBECUH, U KAKUM

TeMIIepaTypam OHU OTBEYAIOT.
OmnpenenuTs COCTaBbl PAaBHOBECHBIX
¢ba3 u Hamucarb ypaBHEHUs
NpeBpallleHN,  NPOTEKAIOIUX IpPH
OTBOJE TeIIa TIPpU  KaAXKION U3
yKa3aHHbBIX Ha rarpaMme
TEMIIepaTypax, OTBEYAOIIINX
0e3BapUaHTHBIM PABHOBECHSM.

r) Ilpocnenuts 3a H3MEHEHHEM
¢bazoBoro COCTOSIHUSA CILJIaBOB,

conepxammux S5 u 40% BemecTa
V' COOTBETCTBEHHO IPH MOHKECHUH
Temmepatypsl o 2000°C 10 500°C.

1) N306pa3uth (cmipaBa oT
JarpaMMbl c OJIMHAKOBBIM
MacmTabom 1o TEMIIEPATYPE)
CXEeMaTHYEeCKHi BUJ KPHUBBIX

OXJIXKJACHHUS TUX CIUIaBOB (MacmiTab




CTpyKTypHBII
3JEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHsble CpescTBa

[0 OCH BPEMEHHU IPOU3BOJICH).

e) Paccunrats mMaccy xuakoit ¢asel u
KoJIM4YecTBa BemiectBa V B HeH, eciu
obmass Macca cucteMbl 14 KT,
temneparypa 1400 ° C, a cymmapHroe
conepxkanue VB cmecu a3z 70%.

0) Ilopsinok nmpoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEIN U KPUTEPHH

OICHUBAHUA:

HpOMe)KYTOqHaH arrecraiuda 110 JUCHOUIINIMHE BKIIKFOYACT TGOpeTI/I‘-IeCKI/Ie BOHpOCI)I,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BIIQJICHUH, TPOBOIUTCS B (hopMme:

-BbINOJIHEHHSI U 3AIUTHI IOMAIIIHEN pacyeTHOH padoThI;

-3a4yeTa.

Ilokazarenu wu KpUTCpHUHU OLCHHBAHHA JOMAIIHCTO paC‘IGTHO-Fpa(I)I/I‘{CCKOFO 3aJaHus
«3aAYTCHO», «HE 3AYTCHO».

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4Y€Ta:

— OIEHKY «3a4YTeHO0» CTYJCHT IOJIy4aeT, €ClIM MOXET I0Ka3aTh 3HaHUS Ha YPOBHE
BOCTIPOM3BEICHUS U O0BACHEHUSI HHPOPMAIINH, UHTEIJICKTyaJIbHble HABBIKU PEIICHUS MTPOCTHIX
3a/1a4, MOKET JIaTh OIICHKY MPEIJIOKEHHON CUTYaIlNH.
— OLIEHKY «He 3a4YTeHO» CTYJEHT IOJy4yaeT, €CIM HE MOXKET I0Ka3aTh 3HAaHUS HAa YPOBHE
BOCITPOU3BEJICHUS M 00BsICHEHUsI HH(GOPMAITIH, HE MOXKET MOKa3aTh MHTEIJIEKTYaIbHbIC HABBIKU
pElIeHUs] TPOCTHIX 3a/1a4, AaTh OLIEHKY MPEIJIOKEHHON CUTYallUH.




