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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyxkaeHa u o100pena i peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2025 - 2026
yu4eOHOM Tojly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMHYECKUX TEXHOJIOTHN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Ilesin ocBOeHM S IMCUMILINHBI (MOIYJIA)

SIBJISIFOTCSL:

- U3YYCHHE COBPEMEHHBIX METOJIOB MCCIICIOBAHUS CTPYKTYPHI M (PH3UKO - XUMUYIECKUX
CBOMCTB METAJITNYECKUX U OKCHJIHBIX PACIIaBOB;

- U3y4eHHUE MPOIIecCcOB (Pa30BBIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

2 MecTOo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30oBaTeibHOI MPOrpaMmbl

Jucrunirna @usndeckass XUMHS [MHPOMETAUTYPTHUECKHX MPOLIECCOB BXOIUT B
00513aTeNIbYI0 4acTh YU€OHOT0 IIaHa 00pa30BaTENbHON MPOTrPAMMBI.

Jint  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUS,  BIAJICHHSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

XUMUH, QU3NKH, MATEMAaTUKHI, HHHOPMATUKH, PU3NIECKOH XUMHUU.

3HaHus (yMEHUs ), TOITy4YeHHbIC TPH U3YYSHUH TaHHOW TUCIUILIMHEBI OyAYyT HE0OXO0AUMBI
JUIS. M3Yy4YCHUS MOCIEAYIOMNX AUCIUIUIMH: XUMHYECKHE PEaKTOPhl, XUMHUYECKas TEXHOJIOTHS
TOIVIMBA U YITICPOAHBIX MAaTCPUAIOB, TCOPCTHICCKUC OCHOBBI XUMHUYECKOM TEXHOJIOTHH TOIINBA
U YIJIEPOAHBIX MaTepHajoB, TEXHUYECKas TEPMOJMHAMHMKA W TEIUIOTEXHUKA, W3BJICYCHUE U
Hepepa60TKa XUMHYCCKUX IMTPOAYKTOB KOKCOBAHUH.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

WHpopmanroHHbIe TEXHOJIOTHH AJ1s1 00pabOTKH SIMIIMPUYECKUX TaHHBIX B XUMUUYECKON U
METaJLITypruuecKOi MPOMBIIIJIEHHOCTH

VY naBnuBaHue, nepepadoTKa U UCIOJIb30BAHNE IPOMBIIIJIEHHBIX Fa30B

CuHepreTruka B COBpEMEHHOM €CTECTBO3HAHUU

XuMHUEeCKasi TEXHOJIOTUS SHEPTOHOCUTENIEH B METAJUTypruu

CoBpemeHHbIe (PU3UKO-XUMUYECKHE METO/IbI HCCIIEA0BAaHUS U aHAJIN3A

CoBpeMeHHbIE METO/1bI IOJYYEHUs CUHTE3-Ta3a

3 Komnerenuuu o0y4aromerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare  ocBoeHuss ~— AMcuMIUIMHBL  (Monyns) — «Dusmueckas — XUMHUS
NUPOMETAITYPTHYECKUX  TpoIleccoBy» OOyyaromuiicss JOJDKeH o0najaTh  ClelyoIUMU
KOMIETEHIMSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnocoben pemiath MpOU3BOACTBEHHBIE U (UJTH) MCCIIEOBATEIHCKUAE 3a/1a4i, HA OCHOBE
dbyHIaMeHTaIbHBIX 3HaHUH B 00J1aCTH METaJNTyPrUl

OIIK-1.1 Pemraer npogeccroHanbHble 33124 B 00J1aCTH METAJUTYPrUU M MPOLIECCOB
MeTANTI000PaOO0TKH, HCTIOJIB3Ys (hyYHIAMEHTAIbHBIC 3HAHHS

OIIK-1.2 Bnageer crocobamu u mpueMaMu penieHUs UCCIEAOBATENbCKUX 3a/lad B
IPEIMETHOM 00JIaCTH METAJUTYPTUU U METAITIO00pa0OTKH

OIIK-1.3 [Ipumensier ¢QyHIaMeHTaNbHbE MEXIUCHUIUIMHAPHBIE 3HAHUS  JJIS

peleHns 3a1a49 B Ipo(eCcCHOHAILHON eI TEILHOCTU




4. CTpykTypa, 00b€éM U coaep:KkaHue TUCHUILINHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHuil 108 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 32,9 akaj. 4acoB:
—ayauTopHas — 32 akaJl. 4acoB;
— BHeayauTopHasa — 0,9 akaz. 4acos;

— caMocTosTeNbHAs pabota — 75,1 aka. 4yacos;
— B (hopme npakTraeckoit moaroToBku — 0 aka. yac;

dopma aTTeCTalUU - 324ET

AynuTopHas = o
KOHTaKTHast =
Z dopMma TEKYLIETO
o pabora E g
Pazzen/ Tema 5 ( e Bux KOHTpOJIA Kon
B aKaJl. yacax & .
S a ) & ©|caMOCTOATENbHOM | ycreBaeMOCTH U
JUCLUATUINHBI 5 £ . |xoMnereHnmu
O g £ padoThI MIPOMEKYTOUHOM
Tlex. mab. [TpakT. zZ aTTeCTaluu
3aH. | 3aH. |Q 9
1.
Brinonnenune
MHIUBHIYaJIbHOT
0 JJOMAIIIHETO
3amanust Nel IIpoBepka u
1.1 1.TepmoguHamMuKa U KHHETHKA Pa3pabotka 3ammra
peakuuii TopeHusi B Ta3oBOH (dase, aIropUTMa WHIUBHUAYaIHHOTO
reTepOreHHbIC PEaKIUU BBITIOJTHEHUS 3aganus Ne 1.
pemrenns 3agaun | Pemrenune 3amaq
1.1. Ananu3 paBHOBECHs peakuuit Brinonnenue IIposepka u OMK-1.1
TOPEHUs] BOJOPOJa M MOHOOKCHJA 3 3 137 | HHAMBHYaTbHOT 3ammra OIK 1'2’
yriepoja, Kucnoponnsrit ’ R e 1' 3’
MOTEHIMAN Ta30BOM (asbl. Peakuus 3aganus Nel 3amadusg Ne 1 ’
BOJISTHOTO Tas3a. Pazpabotka Iposepka u
1.2. Kunermka u  MeXaHU3M anaropuTMa 3aImTa
peakiuii roperns. TepmoauHamuka| 1 BBINIOJIHEHUSI | MHIMBUIYaJIbHOTO
peaxiuii TopeHus yriepona pelueHus 3a1auu 3amanus Ne 1.
Brinmonnenue Pemenne 3anau
UHJVBUAyaJIbHOT
0 JOMAIIHETO
3ananus Nel
1.2 2. TepmoguHaMUYECKUI aHAIN3
IIPOLIECCOB TEPMHUUECKOI
p p Pazpabotka
JCCOLMAIIN XHUMHYECKUX Pemenne 3amad.
. aITopUTMa
COEIMHEHUH - Ynpyrocts u OIlK-1.1,
2.1. Juccoumamust kapOOHATOB U 2 3 11 p A TEIIOTa OIIK-1.2,
IIPU TUCCOLHAIIHN
OKHCIIOB IUCCONUALNT OIIK-1.3
XUMHNYCCKHUX
2.2. Kuneruka, MEXaHHU3M N CobecenoBanue.
COeTMHEHHI
nporecca JIACCOIMAIINN
KapOOHATOB




1.3 3. MexaHusM Hu OCHOBHBIE

Paspabotka u
aHaJN3 aJropuT™Ma

KHMHETHYECKHE 3aKOHOMEPHOCTH pelieHus 3aaa4
MIPOIIECCOB OKUCIICHUSI METAJIJIOB BOCCTaHOBUTEIILH
3.1. O6mias XapaKTEPUCTHKA o-
P p Pemenue 3amay.
BOCCTaHOBUTEIILHO-OKUCIHTEIBHBIX OKHUCJIUTEIBHBIX
eakuuii. MeXaHu3M M KHHETHKa MPOILIECCOB Ocobennocti
p : P ' MpAMOTo OIK-1.1,
BOCCTaHOBJICHHUS OKCHJIOB Kapbo-
3 6 18 BOCCTaHOBJICHUS, OIIK-1.2,
3.2. Tepmonnnamuka METATIOTEPMHYEC
TEPMUIHOCTH OIIK-1.3
BOCCTAHOBJIEHHSI METAJLIOB ra3aMu KOE
LIMXTBL.
3.3. BoccTaHOBIIEHHME  OKCHJIOB BOCCTaHOBJICHHE.
CobecegoBanue.
MeTajla BOJOPOJIOM M OKCHIOM CaMocTosATeIbHOE
yriepozaa H3y4YeHHE
3.4 Kapbo - MeTamioTepMHUYecKoe yueOHOI u
BOCCTaHOBJICHHE OKCHUIOB HAY4HOI
JIUTEPATYPBI
Brinonnenue
MHIABUIYaILHOT
1.4 4. Merannyprudeckue JIHBHIY
o noMamHero |CobecemoBanue mo
pacrIuiaBbl
3amadus Ne2 COZIePKaHUIO U
4.1 AKTHUBHOCTH KOMIIOHEHTOB B
Pazpaborka BBITTOJTHEHUIO
pacTBopax.
ajgroputMa naauBuayansHoro | OIIK-1.1,
4.2 Meraiutyprudeckue LIUTaKH.
Teopun (Monemm) 4 3 17 BBIIIOJTHECHUS JIOMAIIIHEr o OIIK-1.2,
P pelIeHuns 3aqad. 3amaHus No2. OIIK-1.3
METAJUTyPTUYECKUX PacIlIaBOB
CaMocCTosATEIbHOE 3amura
4.3. CymHOCTh OKHCIUTEIEHOTO
H3yUCHHE JIOMAIITHETO
paguHUpOBaHUS JKEJIC3HBIX .
yueOHO u 3amanus Ne2.
CIIJIaBOB .
HAYYHOM
JIUTEPATYpPhI
C CobecenoBanue Mo
MOCTOSITENILH
aMOCTOSITCIIBHOE TeMe
H3ydeHne
1.5 5. Ilponeccsl pedocdoparuy, '{eygﬂoﬁ " pacTBOPUMOCTb
necynbdypaiuu B JKEJIE3HBIX y N rasoB B METaJlJIe.
HAYYHOM
cruiaBax. PackuciieHHMe MeTallioB. CobecenoBanue 1o
JIUTEPATYPHI.
TToBepxHOCTHBIE SIBJICHUS B TEME
Amnanuz
METAJIIyPTUYECKUX MPOLIECCaX. eDMOIHHAMIICS CHOCOOBI OIIK-1.1,
5.1 TIpoueccsl  nmedocdopariuu, 4 1 15,4 p sﬂx " paduHUpOBaHHS OIIK-1.2,
gecyabdypanu B OKEJE3HBIX MeTajula OT OIIK-1.3
KHUHCTHYCCKUX
cIIIaBax HEMETAIIITMYECKUX
XapaKTePUCTHK o
5.2 Packucienne MeTaIOB ACTLTABOB BKJIFOUEHUH,
5.3  IloBepXHOCTHO  aKTHUBHBIE P MTOBEPXHOCTHOE
MeTaJlja ¥ IIjaka,
BEIIIECTBA HaTsSXKCHUC
5t MMBI
Auarpa [UTAKOB U
COCTOSTHUS.
JKEJIE3HBIX
HWroro no pazgeny 16 16 |75,1
HUroro 3a cemectp 16 16 75,1 324t
Hroro nmo gucuuininge 16 16 |75,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lenu, mocTaBieHHBIE NPU HM3YYEHHHM Kypca, JOCTUTAKOTCA 32 CYET KOMIUIEKCHOI'O
o/X0Ja K OOYYEHHIO CTYJEHTOB, OCHOBAaHHOIO HAa COYETAaHUU TEOPETHYECKOIO Kypca,
MIPAaKTUYECKUX 3aHATUH U CaMOCTOSITEJIbHOW IIO3HABATEIBHON JEATENbHOCTH CTYIEHTOB.
W3ydyeHne TEOpeTHYecCKOro Kypca MpPOBOJUTCS B  CIIELHUAIU3UPOBAHHBIX JIEKIIMOHHBIX
ayIUTOPUSX C UCIIOIb30BAHUEM BHICOTEXHUKH, MTO3BOJSIOIIECH TPAHCIUPOBATh YEPE3 MOHUTOP
PHCYHKH, CXEMBI, MOJICJIA, KOTOPBIE B 3HAUUTENBHON CTENEHN 00JIeT4aloT MOHMMAaHue Kypca.

3aHATUSA MPOBOAATCS C MPUMEHEHHEM TPAJIULHUOHHON U MOAYIbHO-KOMIETEHTHOCTHOU
TEXHOJIOTHI1 C NCI0JIb30BaHuEM MIHTepHET-peCypCOoB.

Jlexuuu mpoXOAsAT Kak B TPaTUIMOHHON dopMme, B BUIE MPE3CHTALUN, TaKk U B Gopme
JeKIMH-UHPOPMaLUi, OPUEHTHPOBAHHBIX Ha M3JIOKEHHE W OOBSICHEHHE CTyIEHTaM Hay4HOH
uH(pOpMallMK, TOJUIekKAIIeH OCMBICICHUIO M 3allOMUHAHUIO, JIEKIUI-KOHCYJIbTAllUH, TIe
TEOPETUUECKUI MaTeprai 3apaHee BbIIAETCS CTYACHTaM JUIsl CAMOCTOSITEIBHOIO U3YUYEHMs], AJIs
MOJ-TOTOBKM  BOINPOCOB  JIEKTOPY, TakuM oO0Opa3oM, JIeKIUS MPOXOJUT MO  THUILY
BOIIPOCBI-OTBETHI-TUCKYCCHSI.

JIeKIMOHHBI MaTepuall 3aKpervisieTcs B XOJE€ MPAKTUYECKUX 3aHSITHH, HAa KOTOPBIX
BBIMIOJHAIOTCS TPYNIOBBIE WJIM WHAMBHUIyallbHbIE 3aJlaHusl 10 MpoijaeHHol Teme. Ha
MPAKTUYECKHUX 3aHATHIX CTYACHTHI MPHOOPETAIOT HABBIKH UCCIIEOBATEIBCKON NEATEIbHOCTH U
YMEHHUSI OOBSICHITH Pe3yJbTaThl 3KCIIEPUMEHTA, OCHOBBIBAsCh HA 3HAHUAX TEOPETUUYECKOMN YacTu
Kypca. HHauBuIyalibHAasE CaMOCTOSTENIbHAsE IO3HABaTeNIbHAsl JAESATEIbHOCTh  CTYIEHTOB
3aKiI04aeTcs B Ioadope JMTepaTypbl IO pasjaenaMm Kypca M ee usydeHuu. I[lpu sTom
MPEAYCMOTPEHBl WHJMBHUAYaAIbHbIE M TPYIIOBbIE KOHCYJIbTAIMM IO HM3y4aeMbIM pa3zjeriam
Kypca. B pe3ynbrare u3yueHus NaHHOM JUCHMILIMHBI CTYIEHTHI JIOJDKHBI IPpUOpPECTH 3HAHUS,
YMEHHSI U OMPECNICHHBIH OIBIT, HEOOXOAUMBIE Mg Oyaylield MpaKTUYECKOW AESITeTbHOCTH.
CamocTosTenbHast paboTa CTyI€HTOB CTUMYJIUPYET CTYJEHTOB K CAMOCTOSITENIbHON popadoTKe
TEM B IPOLIECCE BBIMOIHEHUS MHAUBUIYAIbHBIX 33JJaHUM, B IPOLECCE MOATOTOBKU K UTOTOBOM
atrectauuu. CamocrosiTesnbHas padoTa CTyIEHTOB HallpaBJIeHa Ha 3aKPEIIEHUE TEOPETUUECKOTO
MaTepuana, M3J0KEHHOrOo IpernojaBaTeieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIBHOE N3Y4YEHHE, HA IOJATOTOBKY K HTOTOBOM aTTECTALINN.

B xone 3ansaTHil npeanonaaraeTcs UCIOJIb30BaHNE KOMILJIEKCA MHHOBAIIMOHHBIX METOJI0B
UHTEPaKTUBHOI'O OOYYEHHsI CTY/IE€HTOB, BKIIFOUAIOIIETrO B ceOsl:

- co3JaHMe MpPOOJIEMHBIX CHUTyallull C TIOKa3aTelIbHBIM pEHICHHEM MPOOJIEMbI
IIpEnoAaBaTeieM;

- CAMOCTOATEIbHYIO TIOMCKOBYIO JESTEIbHOCTh B pELIEHUH Y4YEOHBIX MHpoOieMm,
HaIpPaBIIIEMYIO [TPETNOJaBaTENIEM;

- CAaMOCTOSITENILHOE PELIEHUE TPOOIIEM CTYAEHTaMU 10 KOHTPOJIEM MPEIOo1aBaTesl.

- mpobaeMHoe 00yueHHe — CTUMYJIMPOBAHUE CTYIEHTOB K CAMOCTOSITEIbHON «100bIue»
3HaHWUN, HEOOXOIMMBIX JIJISl pEIIEHUs] KOHKPETHOM POOIIEMBI.

- KOHTEKCTHO€ OO0y4YeHHE — MOTHBALUS CTYIEHTOB K YCBOEHHUIO 3HAaHUH IyTeM
BBISIBJICHUS CBSI3€M MEXTy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHEM.

- 00yueHHe Ha OCHOBE OIbITa — aKTUBHU3AIMs T03HABATEIBHOMN 1€ TEIbHOCTH CTY/IEHTOB
3a CYET acCOIMalMM UX COOCTBEHHOIO OIBITA C TPEIMETOM U3yUEHHUSI.

- UHAMBHAyallbHOe OOyueHHMe — BBICTpaMBaHUE CTYJCHTaMH COOCTBEHHBIX
00pa3oBaTeNbHbIX TPACKTOPHI Ha OCHOBE (POPMHUPOBAHUS UHAMBUAYAIbHBIX YU€OHBIX TUIAHOB U
IIPOrpaMM € Y4ETOM MHTEPECOB U ITPEIIOUYTEHUN CTYIEHTOB.

- MEXJIUCUUIUTMHApHOE O0OyueHHe — HMCIOJIb30BaHHE 3HAHWN M3 pa3HbIX oOiacTed, ux
IPYNIUPOBKA U KOHIEHTPALMs B KOHTEKCTE KOHKPETHON peniacMoi 3a1au.

- omepearomiasi cCaMoCTosSTeIbHas padoTa — U3yUYeHHEe CTYJIeHTaMU HOBOI'O MaTepuaia
JI0 €70 U3JI0’KEHUS MIPENOJaBaTENIEM Ha JIEKIIUH U IPYTUX ayAUTOPHBIX 3aHATHUAX.



6 YueOHO-MeTOOMYECKOE 0O0ecTIedeHHe CAMOCTOSITeIbHON padoThl 00y4arouXxcst
[IpencrasneHo B mpuaoxeHuu 1.

7 OneHO4YHbIE CpeCTBA ISl IPOBeIeHH s POMEKYTOUYHOM aTTecTAlNU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAITMOHHOE 00ecevyeHue JUCHTUIIMHBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Tepmonunamuka, KHHETMKAa M pacueTsl MeTauryprudeckux mnpouecco / C.H.
[Tanepun, J[.W. Perxonkos, I'.B. Cepos [u np.]. — Mocksa : MUCHUC, 2010. — 235 ¢c. — ISBN
978-5-87623-312-7. — TekcT : 25eKTpOoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEeYHAsI CUCTEMa. —
URL: https://e.lanbook.com/book/117022 — Pexum gocTy-ma: s aBTOPHU3. TIOTB30BATEIICH.

2. OCHOBBI METAITYPTrUYECKOTO MTPOM3BOICTBA : yueOHHK / B. A. burees, K. H. Bnosums,
B. M. KomnoxkomneiieB, B. M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekct : anekTpoHHbIN // JIaHb : AJEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/90165

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. CepoB, I B. ®usnueckue OCHOBBI TPOU3BOJACTBA: PaCYETbl U KOHTPOJIb
METAJLTyPTHYECKUX TporieccoB : yueObHoe mocodue / I'. B. Cepos, E. H. CunopoBa. — Mockaa :
MUCHUC, 2018. — 64 c. — ISBN 978-5-906953-44-5. — Tekcrt : snexkTpoHHbli // Jlanp :
IeKTPOHHO-O0MOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/108033

2. SlkoBneBa, A. A. ®usnyeckas XUMHS Ui METAJUTyproB : yueOHoe mocobue / A. A.
Skosnesa, B. I'. Cobonesa, E. I'. ®unaroBa. — Upkyrck : UPHUTY, 2019. — 132 ¢. — ISBN
978-5-8038-1398-9. — Tekcrt : anekTpoHHbIM // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/217085

2 Muxainos, I'. I'. TepMoauHaMMKa METAJTyprHUECKHX IIPOLECCOB M CHUCTEM :
moHorpadus / I'. I'. Muxaiinos, b. U. Jleonosuy, 0. C. Ky3neunos. — Mocksa : MUCHUC, 2009.
— 520 c¢. — ISBN 978-5-87623-224-3.— TekcT: 3i1eKTpoHHBbIH // JlaHb
ANEKTPOHHO-O0MbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/117016

B) MeToanyeckne yKazaHus:

1. JTaGopaTopHbIi IPAaKTUKYM 10 (pU3HUECKON XMUMUH : yueOHO-METoIu4ecKoe nocooue /
A. H. Cvmupnos, H. 1O. Ceeunuk, C. B. FOnuna, 3. B. Honpauna ; MI'TY. - Marautoropcek :
MI'TY, 2017. - 1 osnekrpon. ont. auck (CD-ROM). - 3arn. c¢ turyn. skpana. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdt&view=true - MakpooOBeKT. - TeKCT : 3MeKTpoHHBIN. - CBeneHus I0C-TYITHBI
taxke Ha CD-ROM.

2. CmupHoB, A. H. OmpeneneHune aKTUBHOCTH KOMIIOHEHTOB METAJUTyprHYECKHX
pacmiaBoB : Meronunyeckue ykaszanus / A. H. Cmupnos, M. A. [llepcroburos, C. B. IOauHna ;
MI'TY. - Maruutoropcek : MI'TY, 2013. - 1 snextpos. ont. quck (CD-ROM). - 3ari. ¢ tuTysn.
JK-paHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123
422/1244 . pdf&view=true - MakpooOBeKT. - TeKCT : 31eKTpOHHBIN. - CBEICHHS JOCTYITHBI TAKKE
Ha CD-ROM.

3. CmupnoB, A. H. Onpeznenenue CBONCTB INIMHUCTOTO ChIpbs : mpakTHkyMm / A. H.
CwmupHnos, H. 1O. Ceeunukosa, C. B. FOquna ; MarHUTOropckuii roc. TEXHUYECKUNA YH-T
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uM. I'. U1. Ho-coBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arz. ¢
TUTYJL. JK-paHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3819.pdf&show=dcatalogues/1/1530
255/3819.pdf&view=true - MakpooObekT. - TekcT : 3neKTpoHHBIA. - CBEICHHS JOCTYITHBI
taxke Ha CD-ROM.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

HanmenoBanne .

o Ne norosopa CpoK JefCTBHS JIUIICH3UH
77ip CcBOOOIHO 0ECCPOUHO
MS Office 2007 |y, |35 o1 17.09.2007 Gecepoumo
Professional

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca Ccpuika

DNEeKTPOHHBIE pecypchl OUOIHOTEKU
MI'TY um. I'."11. HocoBa
Poccuiickas I'ocynapcrBennas
oubsmoreka. Karanoru
Wudopmanmonnas cucrema - EnmHoe
OKHO JOCTyIa K HH()pOPpMAaIMOHHBIM
[TouckoBas cuctema Akanemus Google

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

(Google Scholar)

HanuonansHas

MH(pOPMAITMOHHO-aHATUTUYECKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa — PoccmiicKMA  MHAEKC

OnexTpoHHas 0a3za  MEPUOIUYECKHUX
m3maanii  East  View  Information
9 MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 0OecIieueHue AUCIUIUINHBI BKITIOUAET:

VY4eOHble ayIUTOpUN JUIS MIPOBEJIEHUS 3aHATUHN JIEKIIMOHHOTO TUna (MynbTUMenniiHbIe
CpeZCTBa XpaHEHUsl, TIepelaul ¥ IpeACTaBIeHUs HH(OpMAIIUN)

VYyeOHast ayautopust JUisl TpoBeneHus mnpaktuueckux 3aHsatuil (IlepconanbHbie
KommnbloTepsl ¢ naketoM MS Office, BbI-xo10M B VHTEpHET M C JIOCTYNIOM B 3JIEKTPOHHYIO
WH()OPMAIITMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA)

VY4yeOHble ayTUTOPUM JAJsl TPYNIOBBIX W HMHIMBHYaJIbHBIX KOHCYJBTAllMH, TEKYILEro
KOHTPOJIS M TPOMEXYTOouHOH arTectanuu ([Jocka, yaeOHbIe CTOIBI, CTYJIbA)

[Tomemienuss a1 XpaHeHUs W NPOPUIAKTHYECKOTO  OOCIYKMBAaHUS  y4eOHOro
o0opynoBaHusl (CTeNUIakW JUIsl XpaHEHHUs OO0OpYyIOBaHMs, METOAMYEcKas JuTeparypa Ais
VUeOHBIX 3aHITUI)

IIpunoxenue 1

6 YuebHO-MeToIuuecKoe obecreueHre caMOCTOATENbHOM paboThl 00yJarONXCs

1. Knaccudpukanuss MeTayulypruuyeckux mporeccoB. OCHOBHBIE 3aKOHBI TEPMOJUHAMMUKH.
Oneprus ['n66ca n xumuueckuit noreHnuan. KoHcraHTa XMMUYECKOTO paBHOBECHS U ypaBHEHHUE
u3zotepmbl peakiuu. CrangapTHoe u3MeHeHHe »Hepruum [ub6ca. CmelieHue paBHOBECUS U
npaBmiIo ¢a3s.


https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
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https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

2. T'openne oxcuaa yriaepona. ['openwe Bomopoma. Peakuusi BomsgHoOro rasa. Peaxums
B3aumoeiictBusi yriepona ¢ CO,. Peakuuu HEMOJHOTO W TMOJHOTO TOPEHUS Yriepoja.
PaBHoBecHBIN cocraB raza. Bocramenenue razoBbix cMmeced. Llennble peaknuu. KnHernka u
MEXaHU3M TOpeHus TBepAoro yriaepoga. OCHOBbI KHUHETUKH TE€TEPOre€HHBIX IIPOLECCOB.
Xapakrepuctuka AUQPGY3HOHHBIX TporieccoB. OCOOCHHOCTH MPOIECCOB B KUHETHUYECKOH U
nudy3noHHOM 00J1aCTSX.

3. Kunermka okucieHuss wmetaiioB. Ponb auddy3um peareHTOB dYepe3 OKaIMHY U
KPUCTAJZIOXMMHUYECKOI0 NMPEBPAILEHUs Ha TPaHULIE METaIlT - OKcuJ. PopManbHO-KHHETUYECKOE
ypaBHEHHMeE npoliecca u ero aHanu3. Kunerndeckuit u audy3nonHnslii pexum peakuuu. BausHue
TeMIIepaTypbl Ha CKOpPOCTb OKucieHus. OkucauTenbHoe padUHUPOBAHUE KHUJKHUX METaJIIOB.
[TocnenoBarenbHOCT,  OKUCIECHHMS  npuMmeceil. TepmoauHaMUYecKMi  aHAIU3  peakuuu
JUCCOLMALUU KapOOHATOB. Kunernka mpouecca JUCCOLAALNH, 0COOEHHOCTH
KPUCTAJZIOXMMUYECKOIO IpeBpallleHus. ABTOKaTaiau3 Ipolecca. BinsHue wu3MenbueHus
TBEP/BIX (a3 Ha TEPMOJUHAMUYECKHE M KHHETUYECKUE XapaKTEPUCTUKHU TPOIIeCcca.

4. CTpoeHue U CBOMCTBA METAJUTYPrHUYE€CKUX paciuiaBoB. OU3UKO-XUMHUYECKUN aHAIU3 IIIAKOB.
JIBoiiHBIE JUAarpaMMbl COCTOSIHHUSI IIJIAKOBBIX CHCTEM. JlMarpamma COCTOSIHUS CHCTEMBI
Ca0O—AIl,05—Si0,. Pacrutapnennsie nwiaku. MosekyispHas Teopusi. BS3KOCTh IIIJIaKoB.

Cepa B uyryHax u crausax. [Ipoueccsl necynbdypanun Keae3HblX CIUIaBoB. 1'a3bl (Bogopoa u
a30T) B  JKeNe3HbIX crulaBax. PactBopumocTth  rasoB. Kucimopony B JKene3HBIX
crutaBaxHemeTamimdyeckrne BKIFOUEHHUS B CTAISIX U TEXHOJOTHUECKUE CIIOCOOBI padMHUPOBAHHUS
MeTajljla OT HEMETAUNIMYECKUX BKIOYEHHH. [IOBEpXHOCTHBIE SBIEHMSI B METALIYPrHUUECKUX
npoueccax. IToBepxHOCTHOE HaTSOKCHUE IJIAKOB U HKEJIE3HBIX CIUIAaBOB.
IToBEpXHOCTHO-aKTUBHBIE BEILIECTBA.

DopMyJIMPOBKA HHAUBUAYAJIBHOTO0 3a1aHus Nel

1. Jns peakuuu BoagHoro raza CO + H20 = CO2 + H2 onpenenuTs BO3MOXKHOE HaIlpaBJIEHUE
peakuy U paBHOBECHBIN cocTaB rasza npu temmneparypax: 700, 800, 900 u 1000° C, ecnu
MCXOJIHas razoBasi cMech coqiepxut 23% CO u 27% H20, 20% CO2 u 30% H2.

2. OmnpenenuTs PaBHOBECHBIN COCTaB rasza B peakuuu bemna-bynyapa Cu+CO2 =2CO

DopMyJIMPOBKA HHAUBUAYAJIBHOTO 3a1aHus Ne2

3agaua 1

Onpenenuth aKTUBHOCTH OKcHia kene3a FeO B MOMMKOMITIOHEHTHOM mtake (Tad. 1).
Tab6muna 1

CocraB 1aKOBOTO pactuiaBa Mac. %



Bapuant CaO MgO MnO FeO Si0, P,0s
1 40,0 5,0 3,0 25,0 25,0 2,0
3agaua 2
Onpenenutbh aKTUBHOCTh KOMIIOHEHTOB B CIIJIaBaX Ha OCHOBE kene3a (Tadu. 2,3).
Tabauma 2
XUMUYECKUI COCTaB KeJIe3HbIX CILIaBOB (Macc.%)
Bapuant C Si Mn Cr S P O
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabmauma3l
ITapaMeTpbl B3anMO/CHCTBUS & KOMIIOHEHTOB CIUIABOB HA OCHOBE JKeNe3a
npu 1600 °C
DnemMeHT OnemeHr J
i C Si Mn Cr S P O
C 0,14 0,08 -0,012 -0,024 0,046 0,051 -0,34
Si 0,18 0,11 0,002 -0,0003 0,056 0,11 -0,23
Mn -0,07 0 0 0 -0,048 -0,0035 | -0,083
Cr -0,12 -0,0043 0 -0,0003 -0,020 -0,053 -0,014
S 0,11 0,063 -0,026 -0,011 -0,028 0,29 -0,27
P 0,13 0,12 0 -0,03 0,028 0,062 0,13
O -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20

Memoouueckue pekomenoayuu 011 nOO20MOEKU K 3auemy

ITogroroBka K HpOMCXCYTOqHOﬁ arTeCTallu 10 AJUCHUINIMHC 3aKJIHYaCTCd B HU3YUYCHHUU
TCOPCTUUCCKOTO MaTCpHralia MO KOHCIICKTaM J'IeKI.IHfI, HCTOYHHKAM OCHOBHOI M JOIIOJHUTEILHOMN

JUTEPaATYpPHl,

BKJIOYast TEMBI

CaMOCTOATCIIBHOTO HU3Yy4YCHUA,

KOHTPOJIBHBIX BOIIPOCOB IO COOTBETCTBYIOIIIUM TEMaM.

OPUEHTUPYSICh Ha CIHUCOK




[Ipu caMOCTOSITETbHOM U3yJYCHUH MaTepraia pEKOMEHIyeTCsI 3aHOCUTh B TETPaib OCHOBHBIC
HOHATHS, TEPMHUHBI, ((OPMYITUPOBKU 3aKOHOB, (pOPMYIIBI U ypaBHEHHsI, BHIBOJBI 110 U3y4aeMOi
teme. MzyueHue o60ro Borpoca HE0OX0AUMO IPOBOIUTH Ha YPOBHE CYIIHOCTH, a HE HA YPOBHE
OTJICIBHBIX SIBJICHUH. JTO CIOCOOCTBYET O0Jiee TIIy0OKOMY U TPOYHOMY YCBOCHHIO MaTepHaa.

B cinywae 3aTpyaHeHMsT TpU  M3yYEHMM JUCLMIUIMHBL CcleAyeT oOpamarbes 3a
KOHCYJIbTALIMEN K IIPEIIOIaBATEIIO.



7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Ipuio:xxkenne 2

Kon
NHaukaTop AOCTHIKEHUS KOMITICTCHITMH
AHIUKATOpa

O1neHOYHBIC CPEACTBA

OIIK-1 CnocobeH pemaTs MpOU3BOACTBEHHBIC U (MJIN) HCCIIEOBATENLCKUE 33/1a4H, HA OCHOBE (PyHIAMEHTALHBIX 3HAHUN B 00JIACTH METAJUTypIUn




OIIK-1.1

Pemaer mnpodeccuonanbHbie

o0JIacTH  MeTaJuIypruu
METaLI000pabOTKH,
¢byHaaMeHTalbHbIEe 3HAHUS

u

3ajJauyd B
MPOLIECCOB
UCTIOJB3Ys

TepmoauHaMuka 1 KMHETHKA peakiUii TOpeHus B ra3oBoil (pase, reTeporeHHble peakiyH.
3akonel l'ecca, Kupxropa u crnenctBuss u3 Hux. TepmoauHamMuueckue (QyHKIUH
(MOTEeHLMAJIbl), XUMUYECKUH TOTEHLUAIL.

AHanu3 paBHOBECHS peaklnii TOPeHUs BOJOPOJa M MOHOOKCH 1A yriiepoaa, KuciaopoaHslii
oTeHIMan ra3oBod (aspl. Peakiust BoxsHoro raza. KuHeTMka M MeXaHU3M peakLuil
ropeHus. TepMoIMHAMMKA PEAKLUNA FOPEHUs yriepoaa




OIIK 1.2 Bnageer crocobamu u mpuemamu pernieHus |l epMOIMHAMUYECKUI  aHAJIM3 TPOIECCOB TEPMHYECKOW THUCCOIMAIMA  XHUMHYECKHUX!
HCCIEAOBATENIbCKUX 3a7ad B IPEIMETHOM |COeIMHEHUI. YTIPYTOCTh JUCCOLMAIUY.

00J1aCTH METAIUTYPruu U MeTauiooopaboTku | {ucconmarus kapOoHAaTOB M OKUCIOB. KuHETHMKa, MEXaHHM3M MpoIecca IUCCOIUAlUN
KapOoHaTOB MeXaHH3M U OCHOBHbIE KHHETHUECKHE 3aKOHOMEPHOCTH IIPOLIECCOB OKUCICHUS
METAJIJIOB

OOmmass XapakTepUCTUKAa BOCCTAHOBHUTEIHHO-OKUCIUTENBHBIX peakinuid. MexaHusm u
KHHETHKA BOCCTAHOBJICHHS OKCHUIOB.

TepMmoauHaMUKa BOCCTAHOBJICHUS META/NIOB ra3amMu. BoccTaHOBIIEHHE OKCHJIOB METasuia
BOJOPOJOM U OKCHIOM yriepoza. Kap6o - MeTanmnoTrepMuieckoe BOCCTAaHOBIICHHE OKCHIOB.




OIIK 1.3 [Ipumensier dbyHaaMeHTaNbHbIC|MEeTALTyprUYecKre pacIuiaBbl. AKTHBHOCTb KOMITOHEHTOB B pacTBopax.
MEXIUCIUIUTMHAPHBIC 3HAHUS JUIsl pemieHus [Metammyprudeckue nutakd.  CymnHOCTh OKHCIUTEIBHOTO padUHUPOBAHUS IKEIE3HBIX
3a/1a4 B MpoQeccCuOHANbHOM IeATEeIbHOCTH  [CIUIAaBOB, BakyyMupoBaHu. Ilporeccol nedocdopanuu, aecyinbpypanuu B HKEIE3HBIX

cruiaBax. Packucnenue wmetaiioB. [IoBepXHOCTHBIE SIBJIIEHMS B METAIYPrUYECKUX.
[10BEpXHOCTHO aKTUBHBIC BELIECTBA.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

[IpomexyrouHas arrectanus no gucuuruinHe «®dusudeckas XMUMHS NMHPOMETATUIYPrHYECKUX
IIPOLIECCOBY BKJIIOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJIIOLIME OLEHUTHh YPOBEHb YCBOCHUS
06yanOH_[I/IMI/ICSI 3HaHHﬁ, " MPAKTUUCCKHUEC 3a/laHUs, BBIABJIAIOINNEC CTCIICHD C(i)OpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMeE 3aUeTa.

3aver MO AAHHOW AMCHMIUIMHE IPOBOMUTCA B BHJIE TECTa WJIM B YCTHOW (hopme 1o
BOIIPOCAM M3 CIIUCKa, JTOBEJCHHOTO 10 CBEACHUS CTYAECHTOB.

[TokazaTenu u KpUTEPHH OLICHUBAHUS 3a4eTa:

— OIEHKY «3a4YTEeHO0» CTYACHT IOJy4aeT, €CIM MOXET IOKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEACHUS M 00BSICHEHNS HH(OpMAIUK, MOXKET aTh OLIEHKY NPEAI0KEHHON CUTYaIHH,
IIPaBWJIbHO OTBEYaeT Ha He MeHee ueM 50% BOIIpOCOB TecTa.

— OIICHKY «He 3a4TeHO0» CTYACHT MOJIy4acT, €CIIH He MOKET [10Ka3aTh 3HaHUS Ha YPOBHE
BOCIIPOM3BEJCHUS W OOBSICHEHUS HMHGOpMAIMM W JaTh OLEHKY IPEII0KECHHOW CHUTYaIHH,
IpaBUIbHO OTBeYaeT Ha MeHee ueM 50 % BompocoB TecTa.



