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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHnuu Kadeapsl MeTamTyprud u XUMHYECKUX TeXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kapeapsl MeTaTypriu U XHMHYECKUX TEXHOJIOTUH

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3aceqaHuu Kadeapsl MeTauyprud 1 XUMHYECKUX TEXHOIOTHIA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHust qucHUIUIUHGI «IIpukinagHas TepMoiMHaMUKa U KUHETUKA
SBJIAIOTCS: MPUOOPETEHNE CTYACHTAMH 3HAHUM U KOMIIETEHIIUN B 00J1aCTH
TEPMOJUHAMHYECKOT0 U KHHETUYECKOI0 aHAIN3a METAJUTyprU4eCKIX CUCTEM U MTPOLIECCOB.

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

Jucnunnuna [IpuknagHas TepMOAMHAMUAKA U KHHETHKA METAJLIYPIrU4eCKUX
MIPOIIECCOB BXOJUT B 00s3aTEIBHYIO YAaCTh YU€OHOTO I1aHa 00pa30BaTeIbHONW MIPOTPaMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE N3YUYEHUS TUCLMILIMH/ IPAKTUK:

JucuuminHa 0a3upyeTcs Ha IUCLUILIMHAX, KOTOPbIE U3Yy4aau oOydarouirecs Ha
IpeblIayIIeM ypoBHE 00pa3oBaHus - 6akanaBpuate. K TakuMm IUCHMIIIMHAM OTHOCSATCS:
¢buznyeckas XUMHUS.

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3Y4EHHSI TUCIIUILIHNH/TIPAKTHK:

[TonroroBka K mpoueaype 3aluThl U 3allKUTa BBITYCKHON KBATU(PUKAMOHHON
paboThI

HccenenoBanue npoueccoB IPOU3BOACTBA YYI'YHA B JIOMEHHBIX I1€4ax

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) ¥ IVIAHUPYeMble pe3yJbTaThl 00y4eHus

B pe3ynbrate ocBoeHus quctuiinHbl (Moayist) «IIpuknagHas TepMoaMHAMMKA U
KMHETHKA METAJUTYPTrU4eCcKUX MPOLECCOB» 00yUaroMics JOJKEH 001a1aTh CIeIyIOLUMU
KOMIIETEHIUSIMHU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CrocobeH pemiaTh IpOU3BOACTBEHHBIE U (MIJIM) UCCIIEOBATEIbCKUE 3a]auu, Ha
OoCcHOBE (hyH/IaMEHTAJIbHBIX 3HAHUN B 00JIaCTH METAJLTypTHH

OIIK-1.1 PemaeT npodeccronanbHble 3aa4 B 00JaCTH METAILTYPTUU U
IPOIIECCOB METAIII000PA0OTKH, UCTIONB3Ys (PyHAAMEHTAIbHbIE 3HAHUS

OIIK-1.2 Brnaneer cnocobamu 1 mpreMamu peleHHs UCClIeI0BaTeNIbCKUX 3a/1au B
IPEeIMETHOM 001aCTH METAIITYPTUU U METAII000pabOTKH

OIIK-1.3 [Tpumensier pyHaaMeHTaNbHbIE MEXIUCIMITTIMHAPHbBIC 3HAHUS TS
peleHus 3aa4 B IpoQecCHOoHaNbHOMN e TeTbHOCTH




4. CTpykTypa, 00b€M U coaepkaHue TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

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

— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,2  akaj. 4acos;
— camocTosTenbHas pabora — 97,9 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

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

AynuropHas g o
KOHTaKTHas paboTa E z dopma TeKyIero
=
B aKaJ. yacax 3] Bu KOHTPOJIA
Pazmen/ Tema g, ( A ) == A . p Kon
> & © | camocrosaTenbHON |  ycIIeBaeMOCTH U
JACIATUTAHBL e £ o ., | xommereHK
o & paboThI MPOMEXYTOYHOH
nab. | mpaxt. [ €8
Tex. z'Q aTTecTaluu
3aH. 3aH. | O &
1.
[loaroroska k
MPaKTHYECKOM
1.1 Teopus ropenus P y
3aHsATH0 Nel,
TOIUTMBA: TEPMOIUHAMHUKA, IpakTHyeckoe
BBITIOJTHEHNE
MEXaHU3M U KUHETHKA 3ansTue Nel,
€aKL¥sl TOPEHUs ra30B FIOMAILHEro CTHBIN OIpocC OIK-1.1,
IT)e MO)J,I/IHaf/II/IKa — 25 12 pacteTHoro cgaqa AOMaLEHe;o OMK-1.2,
P > 3a/1aHMS, OIIK-1.3
Y KMHETHKA PeaKui pac4eTHoro
TOPEHHS C yIacTHEM paora ¢ 3aIaHus
TBEPIIOTO YIIEPOA 6ubnunorpaduyec
p yrIeposa. KUMHU
MarepHuaiaMu
1.2 TepmoguHamuka
BOCCTAHOBJICHUSI OKCHJIOB!
CamocrosTenpHOE
TEPMOJIMHAMUKA JBVHCHIE TeML
BOCCTaHOBJIEHUS OKCHJIOB, yanOTa c ? OIlK-1.1,
MEXaHU3M U KUHETHKA 0,5 12 P YCTHBIN onpoc OIIK-1.2,
6ubnunorpaduyec
BOCCTaHOBJICHUSI OKCHJIOB UM OIIK-1.3
ra3aMy, BOCCTaHOBJICHUE 1
MarepHuaiaMu
OKCHJIOB B PUCYTCTBUHU
TBEPAOTO YIiepoaa.
1.3 TepmonuHaMuKa 1
KHHETHKa MPOIIECCOB C IMoaroToBka K
Y4acTHEM pacIlIaBoB: MIPaKTHYECKOMY
TEpPMOJMHAMUKA 3aHATHIO Ne2, IIpaxTuueckoe OIIK-1.1,
OKHCIIUTENIBbHO- 3 12 pabora ¢ 3ansaTHe Ne2, OIIK-1.2,
BOCCTaHOBHUTEJBHBIX 6ubnnorpaduyec YCTHBII OIpocC OIIK-1.3
peakuuii B paciuiaBax, KUMHU
OKHCIICHUE YTIIepoa Ipu MaTepuanaMu
BBITUTABKE CTAJIH.
1.4 OcHoBBI TEOpUU [Moaroroska k
(ha30BBIX IPEBPALICHUIN: MPaKTUYECKOMY IIpaxTuueckoe OIIK-1.1,
TEPMOJIMHAMHUKA 61,9 3aHATHIO Ne3, 3aasTre Ne3, OIIK-1.2,
00pa3oBaHUs HOBOH (a3bl, pabota ¢ YCTHBII OIPOC OIIK-1.3
00pa30BaHUE TPEXMEPHBIX 6ubnuorpadpuyec




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

OO0pa3oBarenbHbIE TEXHOJIOTUU — 3TO LIET0CTHAS MOJIENIh 00pa30BaTEIBHOTO
Mpolecca, CUCTEMHO OTPEIEIISIONIAasl CTPYKTYPY B COACPKAHKE IEATEIBHOCTH 00EHX CTOPOH
3TOTO Tpoliecca (MPenogaBaTelis U CTYJASHTa), UMEIOMIast IEebI0 JOCTHKCHHUE TUTAHUPYEMBIX
PE3YIIBTATOB C MOMPABKOW HA MHAUBHIYaIbHBIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOIOrHYHOCTh Y4eOHOTO MPOIEcca COCTOUT B TOM, YTOOBI ClIeTaTh Y4eOHBIH mporiece
MTOJIHOCTBIO YITPABIISIEMBIM.

OCHOBHBIMHU TIPU3HAKAMU 00Pa30BATEIHHON TEXHOJIOTHH B €€ COBPEMEHHOM
IMOHMMAaHUH SIBJISIOTCS:

— JIeTaJbHOE OMKMCaHue 00Pa30BATEIbHBIX IIENICH;

— TI0ATAITHOE OMHKCAaHUE (TIPOSKTUPOBAHUE) CIIOCOOOB TOCTHIKEHUS 33 JaHHBIX
pe3yJIbTaTOB-UENEH;

— UCTIOJIB30BAaHUE OOPATHOM CBSI3U C LIETBI0 KOPPEKTUPOBKH 00pa30BaTEIHLHOTO
mporecca;

— rapaHTHPOBAHHOCTb JOCTHTACMbIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTh 00Pa30BaTEIBHOIO MPOIIECca BHE 3aBUCMMOCTH OT MacTepCTBa
IpernoaBaTeis;

— ONTHUMAJIBHOCTh 3aTPAUYNBACMBIX PECYPCOB U YCHIIUH.

Peanu3zaniusi KOMIIETEHTHOCTHOTO TI0JIX0/1a TIPEAYCMAaTPUBAET HCIIOJIb30BaHUE B yueO-
HOM IIPOIIECCE aKTUBHBIX U HHTEPAKTUBHBIX (DOPM MPOBEICHHUS 3aHATHI B COYCTAHUH C BHE-
ayJMTOPHOI PabOTOM ¢ 1EeTbI0 GOPMHUPOBAHUS M PA3BUTHS IPOPECCUOHATBHBIX HABBIKOB.

TpaauunoHHbIe 00pPa30BaTEIIbHBIC TEXHOJIOTHH OPUCHTUPYIOTCSI HA OPraHU3aIHIO
00pa3oBaTeNILHOTO MPOIIECCa, MPEINOIAraroIyto IPSIMYI TPAHCISIIUIO 3HAHUH OT
MPEeroIaBaTelisi K CTyACHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00yueHus). YueOHast e TEIbHOCTh CTY/IEHTa HOCUT B TAKUX
YCIOBUSIX, KaK MPaBUJIO, PEIPOTYKTHUBHBINA XapaKTep.

@DopMBbl yUeOHBIX 3aHATHI ¢ UCMOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHUM:

WudopmarninoHHast TeKIUs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTeprana B
JTUCIUILTMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOaIbHbIMU CPEICTBAMU
(MOHOJIIOT TIpernoaBaTens).

[TpakTudeckas paboTta — opranu3anus yaeOHoi paboThI ¢ peaTbHbIMU
MaTepUaIbHBIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaTIbHBIX O0OBHEKTOB.

6 YueOHO-MeTOAMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YaoImMXCcs

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

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

a) OcHoBHas JIuTeparypa:

1. Muxanuna, E.C. TepmonnHaMuKa 1 KHHETHKA METAJUTYPTHYECKHUX MTPOIIECCOB:
yaeonoe nmocodue / E.C. Muxanmuna, A.JI. Ilerenmma. — Mocksa : MUCUC, 2011. — 56 c. —
ISBN 978-5-87623-461-2. — TeKkcT : 251eKTpOHHBIH // JIaHb : 31IeKTpOHHO-O0nOIMoTeYHAS
cucrema. — URL: https://e.lanbook.com/book/117017 . — Pexxum gocTyma: s aBTOPHU3.
M0JIb30BaTENEH.

2. llupensman, H. M. Texuunueckas TepmoanHamMuKa : yaeOHoe mocodue / H. M.
Hupensman. — 2-e uza., gon. — Cankr-IlerepOypr : Jlanp, 2018. — 352 ¢. — ISBN 978-5-



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

8114-3063-5. — TeKcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-OMONINOTEeYHAs cCUCTEMa. —
URL.: https://e.lanbook.com/book/107965

0) JonosHuTebHAS JJUTEpaATypAa:

1. TepmMoaMHAMKKa, KHHETHKA U PacueThl METAILTyprudeckux mnporeccos / C. H.
[Manepun, J. U. Peoxonkos, I'. B. Cepos [u np.]. — Mocksa : MUCHUC, 2010. — 235 ¢. —
ISBN 978-5-87623-312-7. — TekcT : aneKTpoHHBIH // JIaHb : 351eKTpOHHO-010InoTeYHAas
cucrema. — URL.: https://e.lanbook.com/book/117022

2. Korenbuukos, I'. M. TepMoanHaMuKa 1 KHHETUKA METAJLTYPrUYECKUX MPOIIECCOB:
(U3H-KO-XUMHUYECKUE PACUYCTHI 10 TEPMOAMHAMHUKE M KUHETHKE ITOBEJICHHS Ta30B U
HEMETaJUTMYECKUX BKIFOUECHUN B cTaiy : yueOHoe mocooue / I'. 1. KotenpHukoB, A. B.
[TaBnos, K. JI. KocwipeB. — Mockpa : MUCHUC, 2013. — 45 c. — ISBN 978-5-87623-577-0.
— Texkct : anekTponHslit // JIanb : anekTpoHHO-O0nOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/116991

B) MeToanueckue yKa3zaHusi:

1. Cseunukosa, H. 1O. IlpakTuky™M 1o TeXHMUECKON TEPMOAMHAMUKE U TEINIOTEXHUKE :
npaktukyM / H. FO. CBeunnkosa, C. B. IOnuna, A. B. I'opoxos ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2098 - Makpooobekr. - Teker :
AJIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammHuoe o0ecnieuenune

Haumenosanue o
o Ne norosopa Cpok nieficTBUS JTUILIEH3UH
7Zip CBOOOZHO pacmpocTpaHsieMoe 0eccpouHo
FAR Manager CBOOOJIHO pacmpoCTpaHsieMoe 06eccpovHo
Bbpaysep Yandex |[cBOOOAHO pacmpocTpaHseMoe 0eccpodHO

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHl)Ie CIIPaBOYHLIC CUCTEMbI

Hassanue kypca Cchlnka
HarmonansHas nHGOpPMAIIMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuickuii HMHAEKC HAy4HOrO )

https://elibrary.ru/project risc.asp

HUTUPOBAHU

?JEKTPOHHW pecyperl Gubmiotexn MITY . https://host.megaprolib.net/MP0109/Web

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
IPOMBIIICHHOW COOCTBEHHOCTHY

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTCpI/IaJILHO-TeXHI/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
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/

1. YuebHble ayTuTOpUU AJISl TPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA: JOCKa,
MYJIbTUMEIMIHBIE CPEICTBA XPAaHEHHS, TIepeIaduy U TPeACTaBICHUs HH(pOpMaIK

2. YuebOHble ayTUTOPHH IJIs1 TPOBEICHHS MPAKTHYECKUX 3aHSATHIA, TPYIIIOBBIX U
MHJUBUAYAJIBHBIX KOHCYJbTALUI, TEKYIIETO KOHTPOJIS U POMEKYTOUHOM aTTECTALlUU:
JIOCKa, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

3. IlomemieHust 11 CaMOCTOSATENBHOM paboThl 00YyUaIOIUXCS: IEPCOHAIEHBIC
komIbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPElY YHUBEPCUTETA.

4. ITomerenue st XpaHEHHsI U TPOPHIAKTHYECKOT0 00CITy)KUBaHUS Y41€OHOTO
000pyIOBaHUS: CTEIUIAXKH JUISI XPAHEHUs y4eOHO-HATTISAHBIX TOCOOUH U y4eOHO-
METOANYECKON TOKYMEHTALUH



[Tpunoxenue 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

B kayecTBe OCHOBHBIX CPEACTB TEKYIIErO KOHTPOJS HCIONb3YETCS TeCTUpoBaHue. B
KaueCTBE JOMOJHUTEIBHOW (OPMBI TEKYIIErOo KOHTPOJS TMPEAJIararoTcsl ayJuTOPHBIE U
BHEAy/IMTOPHBIE MUChMEHHBIE 3aaHUsI (CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0boThI). J{J1s OLleHKH
CaMOCTOSITENIbHOW paboTHI MpearaeTcsi UCIoIb30BaTh y4eOHO-METOAMUYECKOE 0OecreueHue B
3JIEKTPOHHOM U OYMaXHOM BHUJIE.

Tematuka 3agaHuWii IS CaMOCTOSITENILHOW pabOThI COOTBETCTBYET COJEPIKAHUIO
pa3zieNoB IUCLUMIUIMHBI U OTHOCAIIMXCA K HUM TeM. OCBOEHUE MaTepuajla KOHTPOJIUPYETCs B
MPOLECCEe NPOBEACHUS JEKIMOHHBIX M MPAKTUYECKUX 3aHATHN. KOHTpOJBHBIE BONPOCHI H
3aJaHus Ui IPOBEACHUS TEKYLIEro KOHTPOJISI BEIOUPAIOTCS UCXOS U3 COACPKAHUS Pa3AesioB U
OTHOCSIIIXCST K HUM TEeM. BBINONHEHHWE OMAIIHEro 3a/laHus O00ECIeYMBACT HEMPEPBIBHBIN
KOHTPOJIb 32 TMPOIIECCOM YyCBOGHHUS y4yeOHOro Marepuaia Kaxaoro oOydaromierocs,
CBOCBPEMEHHOC BBISBIICHUE M YCTPAHEHUE OTCTABAHUI U OIIHUOOK.

ATTecTanus 1o UToraM OCBOCHUS JUCLUIUIMHBL: 3a4€T .

IpakTnyeckoe 3ansiTust Nel:
TepMOaMHAMUYECKHI aHAIU3 MPOoLIEcca TOPEHUSI TOIIMBA.

IIpakTHyeckoe 3anaTHA No2:

KunHeTHka rnponeccos ¢ ydacTHeM pacIulaBoB
IIpakTHyeckoe 3ansaTHe N3

AHanu3 ($azoBoil 1uarpaMMbl JBYXKOMIIOHEHTHBIX CUCTEM.
3. IIpuMep AOMALIHEr0 PACYETHOIO 3aJaHUSA

®opMyJIMPOBKA 3aJaHUSs
Paccunrare ropeHne TBEpIOTo TOIIMBA C 3JIEMEHTHBIM aHAJIN30M Ha CyXyl0 Maccy:
1) OmnpeaenuTh HEOOXOMMBIH 00BEM KHCIOPO/Ia Ha TOPEHHUE TBEPIOTO TOILIHUBA;
2) Onpenenutsb cocTaB U 00bEM MPOAYKTOB FOPEHUS TBEPOTO TOIUIUBA;
3) Onpenenuth KaTOPUMETPUUYECKYIO TEMIIEPATYPY TOPEHMSI TBEPAOIO TOILIUBA.

Ilepeuens 6onpocoe 0na npoeedenus meKyuieco KOHmpOoaa u
NPOMENHCYMOUHOU ammecmayuu 6 ghopme 3auema

Paznen 1. Teopus ropenus Tomivaa:
1. Ponp mpolieccoB ropeHus B mporeccax Mpou3BOJICTBA YEPHBIX U I[BETHBIX METAJIIOB.
2. TepmonHaMHUKa KaKk Hay4YHasi OCHOBA aHAJIN3a PAaBHOBECHOTO COCTOSIHHS TIPOIIECCOB
TOpPEHUS.
3. KoncranTa paBHOBECHS PEaKIIUii TOPEHUS ra3000pa3HOT0, )KUIKOTO U TBEPIOTO TOILIINBA.
4. TepMoanHaMuKa peakiuil TOpeHUs Ta30B (MOHOOKCH/IA yTiepoa, BOJIOPOIa).
4. TepMoarHaAMUKa peaKIIMU BOJSIHOTO rasa.
5. Tepmonnnamuka peakuuu bemna-byayapa.
Paznen 2. TepmoauHamMuKa BOCCTaHOBJICHUSI OKCUIOB:
1. O01mure 3aKOHOMEPHOCTH OKUCIICHHSI METAJNIOB M BOCCTAHOBIICHUSI OKCHUJIOB.
2. YOpyrocTths IUCCOLMAIMNA OKCUIOB.
2. KocBeHHOE BOCCTaHOBJICHHE OKCHUJIOB JKEIe3a.
3. IIpsiMmoe BOCCTAaHOBJIEHUE OKCUIOB KEe3a.



4. BoccTaHOBIIEHUE OKCHJIOB U3 PacTBOpA.
5. BoccTaHOBIIEHME OKCHJIOB C MIEPEXOJIOM METAJLJIa B paCTBOP.
Pa3znen 3. TepmonvHaMuKa 1 KMHETUKA ITPOLIECCOB C YYAaCTUEM PACILIABOB!
1. O61re 3aKOHOMEPHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB C YUaCTHEM
MeTaJlja U IulaKa.
2. OkucneHue-BoccTaHOBIIEHHE MapraHiia U (ocdopa npu BHIIUIABKE CTAIH.
3. PaBHOBecHEe peakluii OKUCIIEHHUS YIJIepo/ia IIPH BBIIUIABKE CTAJIH.
4. TepmoauHaMuKa Ipoliecca rydoKkoro o0e3yriepoKuBaHusl MeTallia Py BhIIIJIaBKE
CTaJIH.
5. Kuneruka o0e3yriepoxuBaHusi MeTalia IPH BBIIIJIABKE CTAJIH.
Paznen 4. OcHoBBI Teopru (Pa30BBIX MPEBPAIICHUI:
1. TepmoarHamMuka 00pa3oBaHUs HOBOH (ha3bl.
2.Kunetuka o0pa3oBaHuUs [IEHTPOB HOBOM (ha3bl.
3. MexaHu3M B KHHETHUKA POCTa TPEXMEPHBIX 3apOJIbIIIeH HOBOU (Da3bl.
4.OCHOBBI COBPEMEHHON TEOPUH KPUCTAIUIN3ALNNA METAITIMYECKUX PACIIIIaBOB.
5. lnarpaMmbl COCTOSTHUS AIBYXKOMIIOHEHTHBIX CHCTEM.



ITpunoxxenue 2

7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

OIIK-1 Cniocob6en pemiath NpOU3BOJICTBEHHBIE U (MJIM) UCCIIEI0BATENBCKHUE 3a]]a4H, HA OCHOBE
(dbyHIaMeHTaJIbHBIX 3HaHWI B 00JIaCTH METaJTypruu

OIlIK-1.1

Pemaer mpodeccrnonanbHbie 3a1a4ul B
00JIaCTH METaJUTyprdd W TPOIECCOB
METaJUI000paboTKH, UCTIONB3Ys
byH1aMeHTAIbHBIC 3HAHUS

Ipumepnwiii nepeyenv meopemudeckux
80NpoCos 0Jis 3auema:

1. Posib mporieccoB ropeHusi B
mpoleccax MpOMU3BOJICTBA YEPHBIX U
IIBETHBIX METAJLJIOB.

2. TepMoarHAMHKA KaK Hay4YHAast
OCHOBA aHaJln3a PaBHOBECHOI'O
COCTOSIHUS TIPOIIECCOB TOPEHHUS.

3. Koncranra paBHOBecUs peakuit
rOpeHHs ra3000pa3HOT0, KUAKOTO U
TBEP/I0TO TOILIUBA.

4. TepmoarHaAMUKa peaKIUi TOPEHUS
ra3oB (MOHOOKCH/IA yTJIepo/ia,
BOJIOPO/IA).

4. TepmoarHAMUKA PEAKIIMH BOJISTHOTO
rasa.

5. TepmoiMHaMKKa peakuu
benna-bynyapa.

1. OOuue 3aKOHOMEPHOCTH OKHCIICHHS
METaJJIOB U BOCCTAHOBJIEHUS OKCHUJIOB.
2. YOpyrocTts AUCCOIMAIMHA OKCUIOB.
2. KocBeHHOE BOCCTAHOBIICHHE
OKCHJIOB XKeJie3a.

3. [IpsiMoe BOCCTaHOBJIEHHE OKCHIOB
xKelesa.

4. BoccTaHOBIIEHUE OKCHJIOB U3
pacTBopa.

5. BoccTraHoBIIeHHE OKCHIOB €
MIEpPEeX0/10M METaJlia B pacTBOp.

1. Obure 3aKOHOMEPHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB C YYaCTUEM METAIIA U
UIaKa.

2. OxucneHue-BOCCTaHOBICHUE
Maprasia 1 gochopa npu BbIIIaBKE
CTaJIH.

3. PaBHOBeCHE peakIuii OKUCIEHUS
yriepo/ia MpH BBITUIABKE CTAIH.

4. TepmoarHaMHUKa Mpouecca
rITyOOKOTr0 00€3yTriIepoKIUBAHUS
MeTaJljia Mpy BbIIJIABKE CTaJH.

5. Kuneruka 00e3yriepoxxuBaHus




CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1ieHOYHBIE CPENCTBA

MCTaJlIa IPH BBIIVIABKC CTAJIH.

OIIK-1.2

Bnageer cmocobamu M npuemamu
pEIIeHHs UCCIIEA0BATEILCKUX 337ad B
MPEIMETHOM 00JACTH METAJUTYypTHH H
METaI000pabOTKH

Pewmnts npakruyeckoe 3a1aHue:
PaccuuTath ropeHme TBepI0ro TOIUINBA
C DJIEMEHTHBIM aHAJIM30M Ha CYXYIO
maccy:

1) Onpenenuth HEOOXOIUMBIH 00BEM
KHCJIOpO/ia Ha TOPEHUE TBEPIOTO
TOTLIINBA;

2) OnpenenuTh CoCTaB U 00beM
IPOIYKTOB TOPCHHSI TBEPAOTO
TOILJINBA,

3) OnpenenuTh KaJoOpUMETPUIECKYIO
TEMIIepaTypy FTOPEHHS TBEPIOTO
TOTLTNBA.

OIIK-1.3

[Ipumensier (GyH1aMeHTaJIbHbIE
MEXIHUCUUIUIMHAPHBIE  3HAHUA UL
pelieHus 3a1ad B IpoQecCHOHaIbHOM
JESATEIBHOCTH

[IpuMep npakTUYECKOTO 3a1aHHUS:

2. AHanmu3 Ga30oBol THarpaMMsl
JIBYXKOMITOHEHTHBIX CHCTEM.
BbrueptuTh amarpamMMmy COCTOSTHUS
cuctembl Zr - V B KoOpAMHaTax
Temreparypa-coctaB ( B MacCOBBIX
nporeHrax). Jlmarpamma mnpuBeneHa
(puc.).

a) VYkaszarh, €CTb JU B CHCTEME
XUMHUYECKHE COEIMHEHUs, UX YHCIIO,
XapakTep TUIABJICHUS, XHUMHYECKHHA
COCTaB M IpocTenie GopMyIbl.

06) OtmeTuTh JMHUM JUKBHIYCA,
coimyca. OnpenenuTtsb HOJIs
yYCTOMYMBOCTH (a3.

B) YKa3aTbh, €CTh JIU B CUCTEME JTMHUU
0e3BapuaHTHBIX PaBHOBECHH, M KaKUM

TeMIeparypam OHHU OTBEYAIOT.
OnpenenuTh COCTaBbl PABHOBECHBIX
¢bas3 u HaImucarh ypaBHEHUS
MIPEBpAIICHU,  IPOTEKAIOINX IpPU
OTBOJIE Temja TpU KaKIOW U3
YKa3aHHBbIX Ha auarpaMmme
TeMIeparypax, OTBEUAIOITUX
6C3BapI/IaHTHBIM PAaBHOBCCHUAM.

r) Ilpocnenuts 3a U3MEHEHHEM
(hazoBoro COCTOSTHHS CIUTaBOB,

conepxamux S5 u 40% BemiecTa
V' COOTBETCTBEHHO MPH MOHMKEHHH
TEMIEPATYPHI OT 2000°C mo 500°C.

) N3o0pa3uth (cripaBa oT
AuarpaMmbl C OJUHAKOBBIM
MacmTabom o TEeMITepaType)
CXeMaTHYEeCKUU BU/JI KPHUBBIX

OXJIQXJICHHUS 3THUX CIUIaBOB (MacmiTad




CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1ieHOYHBIE CPENCTBA

10 OCH BPEMEHH TMPOU3BOJICH).

e) Paccunrtare maccy xuakoit ¢asel u
KOJIM4YecTBa BemiecTBa V B HEW, eciH
obmags Macca cuctemMbl 14 KT,
Temmeparypa 1400 ° C, a cymmaproe
conepxkanue VB cmecu a3z 70%.

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, IOKa3aTe/JIn U KPUTEPUH

OICHUBAHUA:

[IpomexyTouHass arTecTalss MO AUCHUIUIMHE BKJIIOYAET TEOPETUYECKUE BOIPOCHI,
MO3BOJISFOIINE OLICHUTh YPOBEHb YCBOCHUS OOYYAIOIIMMUCS 3HAHUH, U TIPAKTHYCCKHUE 33aHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BJIaJIEHUH, MPOBOIUTCS B popMe:

-BBINOJTHEHHS ¥ 3aIUTHI JOMAIIHEH pacyeTHOH padoThl;

-3a4deTa.

IlokazaTrenmn wu KPpUTCpHUU OLCHUBAHUA JOMAIIHETO pacquHo-rpa(bI/meCKoro 3aJaHusd
«3a4YTEHO», «HE 3aYTCHO».

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OLCHKY <«3a4YTE€HO0» CTYACHT IOJYy4ac€T, €CJIM MOXKET IIOKa3aTb 3HaHUA Ha YPOBHC
BOCITPOMU3BCACHUSA U O00BACHEHHS I/IH(i)OpMaIII/II/I, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IMPOCTHIX
3ala4, MOKECT OaTb OLICHKY HpeI[.]'IO)KeHHOI\/'I CUTyalluu.
— OLCHKY «HE€ 3a4YTEHO» CTYJACHT IIOJIYy4acT, €CJIM HC MOXCET IMOKa3aTb 3HAHUSA Ha YPOBHC
BOCITPOU3BCACHUS U 00BSICHEHHS I/IHCI)OpMaI_[I/II/I, HE MOJKCT ITOKa3aThb UHTCJVICKTYAJIbHBIC HABBIKU
PEIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGI[J'IO)KeHHOI\/'I CUTYyalluH.




