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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 5 o
KOHTaKTHasI =
Z dopMma TEKYLIETO
o pabota E g
Pazzen/ Tema 5 e Bux KOHTpOJIA Kon
B aKaJ. gacax & .
S ( A ) & ©|caMocrosTensHOl | ycneBaeMOCTH 1
JUCLUATUINHBI 5 £ . | xoMnereHmu
O g £ padoThI MIPOMEKYTOUHOM
Tex. 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] BOJOPOJia U MOHOOKCHIIA 3 3 13,7 | HHAMBHYaTbHOT 3ammra OIK 1'2’
yriepoja, Kucnoponnsrit ’ O JIOMAIHEro | HHAMBHAYAIbHOTO | o 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 BBINIOJIHEHUST | 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, MEXaHU3M N CobecenoBanue.
COeTMHEHHI
nporecca JIACCOIMAIINN
KapOOHATOB




1.3 3. MexaHusM Hu OCHOBHBIE

Paspabotka u
aHaJN3 aJropuT™Ma

KHHETHYECKHE 3aKOHOMEPHOCTH pelieHus 3aaa4
MIPOIIECCOB OKUCIICHUSI METAJIJIOB BOCCTAHOBUTEJIbH
3.1. Ob6mas XapaKTepPUCTHKA 0-
P p Pemrenne 3amaq.
BOCCTaHOBUTEIbHO-OKHCIIUTEIbHBIX OKHUCJIUTEIBHBIX
o OcoOeHHOCTH
peakuuii. MexaHW3M W KHHETHKa TIPOIIECCOB.
MPSIMOTO OIIK-1.1,
BOCCTaHOBJICHHUS OKCHJIOB Kapbo-
3 6 18 BOCCTaHOBJICHUS, OIIK-1.2,
3.2. Tepmonnnamuka METATIOTEPMHYEC
TEPMUIHOCTH OIIK-1.3
BOCCTaHOBJICHHUS METAJIOB razaMu KOE
LIMXTBL.
3.3. BoccraHoBieHHe ~ OKCHIOB BOCCTaHOBJICHHE.
CobecenoBaHue.
MeTajla BOJOPOJIOM M OKCHIOM CaMocTosATeIbHOE
yriepozaa H3y4YeHHE
3.4 Kapbo - MeTamioTepMHUYecKoe yueOHOI u
BOCCTaHOBJICHHE OKCHUIOB HAY4HOI
JIUTEPATYPBI
Brimonaenune
HHIUBUIYaJIbHOT
1.4 4. Merannyprudeckue JIHBHIY
o noMamHero |CoOecemoBanue mo
pacrIuiaBbl
3amadus Ne2 COZIePKaHUIO U
4.1 AKTHBHOCTHP KOMIIOHEHTOB B
Pazpaborka BBITTOJTHEHUIO
pacTBopax.
ajgroputMa naauBuayansHoro | OIIK-1.1,
4.2 Meraiutyprudeckue LIUTaKH.
Teopmm (Monemm) 4 3 17 BBIIIOJTHECHUS JIOMAIIIHEr o OIIK-1.2,
pelIeHuns 3aqad. 3amaHus No2. OIIK-1.3
METAJUTyPTUYECKUX PacIlIaBOB
CaMocCTosATEIbHOE 3amura
4.3. CymHOCTh OKHCIUTEIEHOTO
H3yUCHHE JIOMAIIHETO
paguHUpOBaHUS JKEJIC3HBIX .
yueOHO u 3aganus Ne2.
CILIaBOB N
HAYYHOM
JIUTEPATYpPhI
C CobecenoBanue Mo
MOCTOSITENILH
aMOCTOSITEIIEHOE TeMe
H3YYECHHE
1.5 5. Ilponeccsl pedocdoparuy, '{eygﬂoﬁ " pacTBOPUMOCTb
necynbypanud B KEJIE3HBIX y N rasoB B METaJlJIe.
HAYYHOM
cruiaBax. PackuciieHHMe MeTallioB. CobecenoBanue 1Mo
JIUTEPATYPHI.
TToBepxHOCTHBIE SIBJIICHUS B TeMe
Amnanuz
METAJIIyPTUYECKUX MPOLIECCaX. eDMOIHHAMIICS CHOCOOBI OIIK-1.1,
5.1 TIpoueccsl  nmedocdopariuu, 4 1 15,4 p sﬂx " paduHUpOBaHHS OIIK-1.2,
gecyibypanuu B SKENE3HBIX MeTajula OT OIIK-1.3
KHHETUYCCKUX
CIUIaBax HEMETAIIITMYECKUX
XapaKTePUCTHK N
5.2 PackuciieHue MeTauioB ACTITABOR BKJIFOUEHUH,
5.3  IloBepXHOCTHO  aKTHUBHBIE P MTOBEPXHOCTHOE
MeTalla ¥ IIaKa,
BEIIECTBA HaTsSXKCHUC
5t MMBI
Auarpa [UTAKOB U
COCTOSTHUSL.
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-MeTOHYeCKOE 0O0ecTedeHHe CAaMOCTOATE/IbHOM padoThl 00y4YaomMXxcst
IIpeacraBieHo B npuiioxennu 1.

7 OueHoYHbIE CPeCTBA J1JIsl IPOBeIeHHUs IPOMEKYTOYHOM aTTeCTAMHU

8. YueOHO-MeTOAM4YecKOe U MHPOPMAIIMOHHOE 00ecTedeHue TN CHUIITUHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Ilerenun, A. JI. TepMoauHaMuKa U KHHETHKA METaUTypruyeckux mpoueccon. Kypc
nexiui : yaeoHoe mocodue / A. JI. Tlerenun, E. C. Muxanmuna. — Mocksa : MUCUC, 2005. —
92 c¢. — Tekcr : anexktpoHHbld // JlaHb : 3nMekTpoHHO-OMONMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/1846

2. TepMmoanHaMMKa, KMHETHKA W PacyeTbl METaJUIypru4ecKHX IpPOLEcCOB : yyeOHOe
noco6wue / C. H. [Tanepun, /. U. Peixonkos, I'. B. CepoB [u ap.]. — Mocksa : MUCHUC, 2010. —
235 ¢. — ISBN 978-5-87623-312-7. — Tekctr : onexkrpoHHbid // JlaHb
NIeKTPOHHO-O0uOMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/117022

3. Muxaiinos, I'. I'. TepMoamHamMyKa METAITYPTHYECKHUX TMPOILIECCOB M CHUCTEM :
monorpadus / I'. I'. Muxaitnos, b. U. Jleonosuy, 0. C. Ky3nernos. — Mocksa : MUCHC, 2009.
— 520 c¢. — ISBN 978-5-87623-224-3. — Tekcr : »siekTpoHHbld // JlaHb
IeKTPOHHO-O0MOMoTeuHas cucreMa. — URL: https://e.lanbook.com/book/117016

0) JlonosiHuTebHAS JIUTEPATYpA:

1. [Tagepun, C. H. Teopusi rOMOTreHHBIX U T€TEPOTCHHBIX MpolieccoB: Teopus U pacueTsl
BBICOKOTEMIIEPATYPHBIX CUCTEM U mpolieccoB : yueoHoe nmocodue / C. H. ITanepun, I'. B. Cepos,
. U. PerxonkoB. — Mocksa : MUCHUC, 2003. — 164 c. — Tekcr : anekTpoHHbIH // JlaHb :
3eKTpoHHO-0nbInoreynas cucrema. — URL: https://e.lanbook.com/book/117021

2. Hangepun, C. H. Du3uko-xuMusg METALIOB U HEMETAUIMYECKUX MaTepUATIOB :
yuebHo-MeTonudeckoe nocodue / C. H. Ilagepun, I'. B. CepoB. — Mocksa : MUCUC, 2007. —
94 c. — Tekcr : snexTpoHHBI // JlaHp : 31eKTpOHHO-OMOIMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/1865

3. Kotenbuukos, I'. Y. TepmoanHamMuka ¥ KMHETUKA METAJUTyPTUUECKHX IPOIECCOB:
(bU3UKO-XMMHUYECKHUE pacdeThl paclpeiesieHHs] KOMIIOHEHTOB MEXIy METauioM, IUIaKOM H
ra3om ¢ ucrnoisib3oBanueM komnbroTepHoi mporpamMmmel «I' UBBC — MUCuC» : yueOnoe nocobue /
I'. 1. Kotenbuukos, A. B. [1aBnos, A. A. Toncronyukuit. — Mocksa : MUCHUC, 2011. — 49 c.
— ISBN 978-5-87623-417-9. — TekcT : anekTpoHHbll // JlaHb : 31€KTpOHHO-OMONINOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/116989

B) MeToauyeckue ykasaHus:

1. CmupnoB, A. H. TepmoanHamuka MpOIECCOB TOPEHHUS] TOIUIMBA : METOJUYECKHE
yKa3aHus Il CTYICHTOB 10 JUCHHUIUINHE "Du3nyeckasi XUMUSI METAJUTYPTHUE€CKUX MPOIeccoB” /
A. H. Cmupnos, M. A. lllectobutos, C. B. FOauna ; MI'TY. - Marautoropck : MI'TY, 2013. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. o9kxpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/3573

2. llIxonbpHUKOB, E. B. ®U3nuK0-xuMHUYECKHE METO/IbI aHAIIU3A. Te0peTHUeCKUE OCHOBHI U
KOHTPOJIbHBIE 3a/1aHus : yaeOoHoe nocodue / E. B. IIkonpHUKOB. —



https://e.lanbook.com/book/1846
https://e.lanbook.com/book/117022
https://e.lanbook.com/book/117016
https://e.lanbook.com/book/117021
https://e.lanbook.com/book/1865
https://e.lanbook.com/book/116989
https://host.megaprolib.net/MP0109/Download/MObject/3573

Canxkr-IlerepOypr : CIIGIJITY, 2020. — 52 c¢. — ISBN 978-5-9239-1189-3. — Tekcr :
anekTpoHHbd  //  JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cuctema. —  URL:
https://e.lanbook.com/book/159314

3. AmunoBa, D. K. ®u3nko-xuMHUYECKUE METOJIbI aHaiIu3a : yaeOHoe mocodbue / O. K.
AmunoBa. — VY¢a : YIHTY, 2019. — 49 c. — ISBN 978-5-7831-1800-5. — TekcT :
anekTpoHHed  //  JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cuctema. —  URL:
https://e.lanbook.com/book/179267

4. OU3UKO-XMMUYECKHE METOIbI aHaJIM3a : MEeTouecKue ykazanus / cocrapurenu C. b.
Koueperun, E. B. bouarnna. — Cankr-IlerepOypr : CIIOIJITY, 2018. — 48 c. — Teker :
anekTpoHHbd  //  JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cuctema. —  URL:
https://e.lanbook.com/book/108136



https://e.lanbook.com/book/159314
https://e.lanbook.com/book/179267
https://e.lanbook.com/book/108136

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue o
o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UU

77Zip CBOOOHO PACIPOCTPAHIEMOE 0EeCCPOUHO
Adobe Audition
CS 5.5 Academic |K-615-110112.12.2011 O6eccpouHO
Edition
MS Ofﬁce 2007 Ne 135 01 17.09.2007 O6eccpouHO
Professional

IIpodeccuonanbHble 0a3bl JaHHBIX H HH (O]

PMAIIMOHHBIEC CIIPABOYHBIC CUCTCMbI

Hassanue xypca

CchUIKa

OnekTpoHHas 0a3a nepuoauveckux usgaHuil East
View Information Services, OO0 «MBUCy

https://dlib.eastview.com/

HauuonaneHast uH(pOpMalMOHHO-aHATUTHYECKAs
cucreMa — Poccuiickuli HMHIEKC HAay4HOIO
uutuposanus (PMHII)

URL: https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Axkanemust Google (Google
Scholar)

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

Poccuiickas  I'ocynmapctBeHHas — OuOimoTeka.
Karanoru

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

DnekTpoHHbIe pecypchl ombimoreku MI'TY um.
I'.1. Hocoa

https://host.megaprolib.net/MP0109/Web

9 MaTepuaJbHO-TeXHHUYECKOEe o0ecneuyeHne JTUCIUTITINHBI (MOXYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:




MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

VYyebHble ayIUTOPUH JIJIsl POBEACHUS 3aHITHI JEKIMOHHOTO THNa (MylbTUMEANITHbIC
CpEeICTBA XpaHEHUs, Iepeiayll U MpeAcTaBIeHUS HH(OpMAaLIUN)

VYyeOHas ayauropus [ HOpOBENEHUS HpakTHueckux 3aHaTuil (IlepconasbHble
koMmnbioTepsl ¢ makerom MS Office, Bbl-xonom B MHTEpHET U € JOCTYNOM B 3JEKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

VY4eOHble ayqUTOPUM Ui TPYNIOBBIX W WHIUBUAYATbHBIX KOHCYJIbTAIMH, TEKYIETro
KOHTPOJIS U TPOMEKYTOUHOM artecTannu (ocka, yaeOHbIE CTOJIBI, CTYIIbS)

[Tomemenuss [yis  XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
o0opynoBaHusl (CTe/UIaKu MJisi XpaHeHWs O0OpyAOBaHHWA, METOJAUYEcKas JuTepaTypa Uit
y4eOHBIX 3aHATHI)

[Tpunoxenue 1
6 Y4eOHO-MeToIM4YecKoe 00ecreueHrne CaMOCTOATEIBHOM paboThl 00yJatOIIIXCs

1. Knaccudukanus metamuryprudeckux mporeccoB. OCHOBHBIE 3aKOHBI TEPMOAHMHAMHUKHY.
Oneprus ['n66ca n xumudeckuit noreHuuan. KoHcraHTa XMMUYECKOIO paBHOBECHS U ypaBHEHHUE
u3oTepMbl peakiuu. CraHmapTHoe w3MeHeHwe dHepruu [mbOca. CmemieHue paBHOBECHS W
npaBuio das.

2. T'openune okcupa yraepona. ['openue Bomopona. Peakiusi BomasHoro rasza. Peakimst
B3aumozeiicteus yriepoga ¢ CO2. Peakuuyu HENOJHONO M IIOJHOTO TOPEHUs YIJIEpoJa.
PaBHoBecHBINM cocTaB raza. Bocnmamenenne ra3zoBbix cMmeced. Llennble peaknuu. KnHernka n
MEXAaHU3M TOpEHMs] TBEpHOro yriaepoaa. OCHOBBI KHHETUKH T'€TEPOr€HHBIX IIPOLIECCOB.
Xapakrepuctuka AUQPQPy3HOHHBIX TporieccoB. OCOOCHHOCTH MPOIECCOB B KUHETHUYECKOH W
b dy3noHHON 001aCTAX.

3. Kuneruka oxucienuss meramuioB. Ponb nuddys3um peareHToB depe3 OKaJuHy U
KPUCTAITIOXMMHUYECKOI0 MPEBPAILEHUs] Ha TPaHUIIE METAILT - OKCHJ. PopManbHO-KHHETUYECKOE
ypaBHEHHUe mpoliecca u ero aHanu3. Kunernueckuii u tudy3noHHbIN pexuM peakiuu. Biusaue
TeMIepaTypbl Ha CKOpPOCTh OKuCIeHUs. OKUCIUTEeNbHOE padUHUPOBAHUE KHUJKHUX METaJIOB.
IlocnenoBarenbHOCT  OKMCIECHHS  Ipumecedl. TepMOOMHAaMHMYECKMM  aHauu3  peakuuu
JUCCOLMALNU KapOOHATOB. Kunernka nporuecca JUCCOLMAINH, 0COOEHHOCTH
KPUCTAIJIOXMMUYECKOIO TpeBpallleHus. ABTOKaTaliu3 Ipolecca. BiusHue wu3MenbyeHUs
TBEP/bIX (a3 Ha TEPMOJMHAMUYECKHE U KUHETHYECKHE XapaKTePUCTUKU Tpoliecca.

4. CtpoeHue U CBOMCTBA METAJUTYPrUYECKUX pacraBoB. PU3NKO-XUMHUECKUN aHAIU3
IIJIAKOB. /[BOIHBIE TMarpaMMBbl COCTOSTHUS IIUIAKOBBIX CUCTEM. JlMarpaMMa COCTOSIHHS CUCTEMBbI
Ca0—AI203—Si102. PacninaBnensble nutaku. MonekyssipHas Teopusi. Bs3KocTh 1TaKkoB.

Cepa B uyryHax u cramix. llpoueccsl aecynbpypanuu Kele3HbIX CIUIaBOB. [ a3bl
(Bomopol M a30T) B JKeNE3HbIX cCIulaBaX. PacTBopuMocTh ra3oB. Kuciopon B Kene3HbIX
crtaBaxHemeraminyeckue BKIIOUEHUS B CTAISIX M TEXHOJIOTMUYECKHE CIIOCOOBI paMHUPOBAHUS
MeTajljla OT HEeMEeTaUTMYeCKUX BKIIOYeHHH. [IoBEpXHOCTHBIE SBICHHS B METALIYPTHUECKUX
nporeccax. IToBepxHOCTHOE HaTSKEHUE [IJIAKOB u HKEJIE3HBIX CIUIaBOB.
[ToBepXHOCTHO-aKTUBHbBIE BEIIECTBA.

DopMyIUPOBKA MHIUBUAYAIBHOTO 3aganus Nel
Hns peakumu BoasiHoro raza CO + H20 = CO2 + H2 onpeaenuTs BO3MOXHOE
HaIpaBJIEHUE PEaKLy U paBHOBECHBIN cOCTaB rasa nmpu remmneparypax: 700, 800, 900 u 1000°

C, ecnu ucxoHas razoBas cMech coaepkut 23% CO u 27% H20, 20% CO2 u 30% H2.

OrnpenenuTh paBHOBECHBIN COCTaB Tra3a B peaknuu bemna-byayapa C ; + CO, =2CO



DopMyIUPOBKA HHIUBUAYATHHOTO 3aaHus No2
3amaua 1
OnpenenuTh aKTUBHOCTH OKCHA kele3a FeO B monmmkomMnoHeHTHOM nuiake (Tad. 1).
Tabmumna 1
CocraB nutakoBoro pacriasa Mac. %

Bapuanr

CaO

MgO

MnO

FeO

Si02

P205

1

40,0

5,0

3,0 25,0

25,0

2,0

3agaya 2
Onpenenutbh aKTUBHOCTh KOMIIOHEHTOB B CIIJIaBaX Ha OCHOBE kene3a (Tadu. 2,3).

Tabnuna 2
XUMUYECKUH COCTaB jKeNIEe3HbIX CIUIaBOB (Macc.%)

Bapuanr C|Si Mn Cr S P O
2 10,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabauma3l
[TapameTpsl B3aMMOJICHCTBUS €1 KOMIIOHEHTOB CIUTABOB HA OCHOBE JKeJie3a
ripu 1600 0C
DJeMeHT OnemeHt J
1 C Si | Mn Cr S P| CO
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 | 0,028 0,062 0,13
,03
(0] -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20

Mertonuueckre peKOMEHIAINUH IJI IOJITOTOBKH K 3a4eTy
[ToaroroBka K mMpOMEXYTOUYHON ATTECTALMU IO JUCLMIUIMHE 3aKJIFOYAETCA B U3YYCHUU
TEOPETUYECKOT0 MaTepraia o KOHCIEKTaM JIEKINI, UCTOYHUKAM OCHOBHOW M JOMOJIHUTEIbHOMN

JUTEPATYPHI,

BKJIIO4Yass TCEMBI

CaMOCTOATCIIBHOTO HU3YYCHUH,

KOHTPOJIbHBIX BOIIPOCOB IO COOTBETCTBYIOIIUM TCMaM.

IIpu camocTOATENbHOM H3YyYEHMM MaTepuaa pPeKOMEHAYeTcs 3aHOCUTh B TETpajb
OCHOBHbBIE TMOHSTHS, TEPMUHBI, (OPMYIUPOBKU 3aKOHOB, (POPMYJBI M YpaBHEHHUSI, BBIBOJIBI 110
u3yuyaemoit teme. M3ydyenue mo60ro Bonpoca He0OXOAMMO IPOBOIUTH HA YPOBHE CYIITHOCTH, a HE
Ha YpOBHE OTJENIbHBIX SIBIIEHUH. JTO criocoOCTBYeT Ooiiee Tiy0OKOMY U MPOYHOMY YCBOEHHUIO

MaTcpurajia.

OpPUCHTHUPYACH Ha CIHUCOK

B cnydae 3aTpynHeHus Tpu H3YYEHMHM JUCUUIUIMHBI CJeIyeT oOpamarhes 3a
KOHCYJIBTALIUEN K IIPENOAaBaTeIo.




7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA HpOMe)I(yTO‘IHOﬁ aTrecranum

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

[Ipunoxenue 2

Kon

I/IH,I[I/IKaTop JOCTHIXKCHUA KOMIICTCHIIUHN OHGHO‘IHLIG cpeacTBa
HHAWKaTOopa

OIIK-1 CnocobGeH perraTh Mpor3BOCTBEHHbIC H (HIIH) HCCICA0BATEIBCKHE 3a/1a4i, Ha OCHOBE (DyH/IaMEHTaIbHBIX 3HAHHUI B 00JaCTH METaJLTypriuu




OIIK-1.1

Pemraer mpodeccuonanbabie 3agaud B 00JIacTh
METAILTyPTUH W TIPOIIECCOB METALI000pabOTKH,
MCTONB3Ys PYHIaMEHTANbHbIC 3HAHUS

TepMonrHaMuKa M KHHETUKA PEAKIIMA TOPSHHS B Ta30BOH (ha3e, reTepOreHHbIC peakiuy. 3aKOHbI
['ecca, Kupxrodpa wu crmeactBus u3 HuxX. TepmoamHaMudeckue (GYHKIHHA (TTOTEHITHAIIBI),
XUMUYECKUN TOTEHIINAIL.

AHanu3 paBHOBECHS PEakIMii TOPEHHsI BOAOPOJa M MOHOOKCHJA yriiepoaa, KuciopoiHsli
[moTeHIMan ra3oBoi ¢asbl. Peaknus BomsHOro rasza. KuHernka v MexaHuU3M peakiuii TOPCHUS.
TepMoauHaAMUKa peaklyii FOpEeHus yriaepoaa




OIIK 1.2

Bnageer cnocobamMu v mpreMaMu pericHus
HCCIIEIOBATENBCKUX 33124 B TPEIMETHON
00JacTH METAJUTYPTrUU H METAII000pabOTKH

TepMonrHAMUYECKUH aHANN3 MPOLIECCOB TEPMUUECKOM NMCCONMALMU XUMUYECKUX COETUHEHUM.
[Yrpyrocts nucconuanuu.

Juccounanus kapOoHaToB 1 oKuciioB. KuHeTHka, MexaHu3M poLecca AUCCOLHAUN KapOOHATOB
MexaHHU3M 1 OCHOBHBIE KHHETHUYECKHE 3aKOHOMEPHOCTH MIPOLIECCOB OKUCIECHUS METANIOB
OOmias XxapaKTepUCTHKa BOCCTAHOBHTEIBHO-OKHCIUTENBHBIX PEaKUui. MexaHu3M U KHUHETHKa
BOCCTAHOBJICHUS OKCHUJIOB.
TepMoauHaMHKa BOCCTAaHOBJICHMSI METAUIOB TIa3aMd. BoccTaHOBIEHHE OKCHIOB METallIa
BOJZIOPOJIOM U OKCHJIOM yriepona. Kap6o - MeTamioTepMuieckoe BOCCTAaHOBICHUE OKCHIOB.




OIIK 1.3

[TpumensieT pyHAaMEHTANbHBIC
MEXXIUCLUIUINHAPHBIC 3HAHUS VIS PELIECHUs
3a7a4 B IpO(eCCHOHATBHON AEATEIIEHOCTH

MeTatyprudeckue paciuiaBbl. AKTUBHOCTh KOMIIOHEHTOB B pacTBOpax. Metajuryprudeckue
nutaky.  CyIHOCTh OKHUCIUTEIBHOTO PAaQUHUPOBAHUS JKEIE3HBIX CIUIABOB, BAKYYMHPOBAHH.
[Iporeccrr nedocdoparun, gecynbpypanny B )KeIe3HBIX cIIaBaX. PacKucieHne MeTaios.
[1oBEepXHOCTHBIC SBJICHUS B METAJUTYPrudeckux. [[l0BEpXHOCTHO aKTUBHEIC BEIIIECCTBA.




0) Ilopsinox mnpoBedeHHUs TNPOMEKYTOYHON AaTTeCTAllMH, MOKA3aTeJd W KpPUTepUuH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus 1o JucuuIuinee «Ou3ndeckas XuMus MMPOMETAIUTYPrU4eCKUX
IIPOLIECCOBY BKIIKOYAECT TEOPETUYECKUE BOIIPOCHI, [IO3BOJISIIOLIUE OLICHUTh YPOBEHb YCBOCHMS
06yanOH_[I/IMI/ICSI 3HaHPII>’I, U MPAKTUYCCKUC 3aJIaHUA, BBIABJIAIONINUE CTCIICHD C(l)OpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMeE 3aUeTa.

3a4er MO AAHHOW AMCIMIUIMHE NPOBOJIUTCA B BUAE TecTa WM B YCTHOH Qopme 1o
BOIIPOCAM M3 CIIUCKa, JTOBEJCHHOTO 10 CBEACHUS CTYAECHTOB.

[TokazaTenu u KpUTEPHH OLICHUBAHUS 3a4eTa:

— OIEHKY «3a4YTEeHO0» CTYACHT IOJy4aeT, €CIM MOXET IOKa3aTh 3HAHUS Ha YPOBHE
BOCIPOM3BEACHUS M 00BsICHEHNS HH(OpMAUK, MOXKET aTh OLIEHKY NPEI0KEHHON CUTYaINH,
IIPaBWJIBHO OTBEYaeT Ha He MeHee 4eM 50% BOIIpOCoB TecTa.

— OIICHKY «He 3a4TeHO0» CTYACHT MOJy4aeT, €CITH He MOXKET I10Ka3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEJCHUS W OOBSICHEHUS HMHMOpMAIMM W JaTh OLEHKY IPEII0KECHHOW CHUTYaIlHH,
IpaBUIbHO OTBeYaeT Ha MeHee ueM 50 % BompocoB TecTa.



