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Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM

05.02.2026 1. nporokois Ne 5 / o -
[Ipencenarens J e = .C. CaBuHOB
Paboyas nporpamma cocraBiieHa: /
CcT. npenojaBatenb kadenpsl kadenpst MuXT, / C.B.}1Oauna
[
Penensenr: )
noueHT kadenpsl JITTuM, kanz. TexXH. HAyK W.B.Mnxanmma

J/ 7



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM Oy Ha 3aceaHnu Kapeapsl MeTaTyprud U XUMHUYEeCKUX TEXHOJIOTHUH

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceanuu Kageapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XMMHUYECKUX TEXHOJIOTHMA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBOCHUSI TUCHUIUINHBI «DHU3nUecKast XUMUsS MUPOMETAILTYPIrHYECKUX
MIPOLIECCOBY SIBIISIOTCSA:

- U3y4YEeHHE COBPEMEHHBIX METOJIOB HCCIEA0BAaHUS CTPYKTYPhI U (PU3HUKO -
XUMHUYECKHUX CBOMCTB METAINTMYECKUX U OKCHIHBIX PACILJIaBOB;

- M3yYeHHeE MpoleccoB (a30BbIX MPEBPAIICHHUN B METAITHYECKUX CUCTEMAX;

- IpUOOPETEHNE HABBIKOB MPUMEHEHHS TEOPETUYECKUX Pa3paboTOK K MPAKTUYECKUM
3aJlayaM KCCIIeI0BaTeNIbCKON eI TeIbHOCTH;

- 1aTh 00yYaroIMMCsl OCHOBBI 3HaHUH B 00J1aCTHU BHICOKOTEMIIEPATYPHBIX
METAJLTyPrUueCKUX MpPOIECCOB;

- 00ecreynTh MOArOTOBKY K YCBOCHUIO MPOPHINPYIOLUIUX TUCIHUILUINH U
CaMOCTOSITENIbHON MHXKEHEPHOH 1eATeIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunnuna @uznueckas XUMHUS TUPOMETAJUTYPTHUECKUX ITPOLECCOB BXOIUT B
00s3aTeNbHYIO YaCTh Y4eOHOT0 T1aHa 00pa30oBaTeNbHOM MPOrpaMMBl.

s u3ydeHust TUCIUILUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJACHHUS ),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

dusznyeckas XuMus

dusuka

OCHOBBI METAJUTYPTUYECKOT0 IIPOU3BOCTBA

3uanus (yMEHUs, BIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUECHUS TUCIUILINH/TIPAKTHK:

[IpoekTHas neATeIbHOCTD

Teopus ¥ TEXHOJIOTHS BBIIVIABKU CTAIN B KUCIOPOAHBIX KOHBEpTEpaX

Teopus 1 TEXHOJIOTHS TOMEHHOTO IIpolecca

Koaieas 06paboTka craiu

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJIs) M IJIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pe3ynbrare ocBoeHUS AUCUUIUINHBL (MOAYs) «Du3nyeckas XUMHUS
MUPOMETAILTYPTUYECKHUX IIPOLIECCOBY» 00yUYaroUUiics JOIKEH 00J1a1aTh CIEAYOIIUMI
KOMITIETEHIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CnocobeHn pemiaTth 3a1a4u TPoPeCcCHOHATEHOMN ACSITEIIBHOCTH, TPUMEHSIST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC H OONEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcrnons3yeT eCTECTBEHHOHAYUYHBIE 3aKOHBI U IIPUHLIUIIBI IIPU PELLIEHUU
IIPAKTHUYECKUX 3a/1a4

OIIK-1.2 Pemaer crannapTHbie mpodecCHOHaIbHBIE 33Ja4l ¢ IPUMEHEHUEM
OOLIEeMH)KEHEPHBIX 3HAHUN

OIIK-1.3 [IpumeHsieT MeToABI MOAECIIUPOBAHNS U MATEMATHYECKOTO aHAIN3a JIIs
penIeHus 3a/1a4 TEOPETUUECKOTO U NPUKJIIAJHOTO XapaKkTepa




4. CTpyKTYpa, 00bEM H COJEpKaHNE TUCUUIIMHBI (MOLYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas paboTa — 55 akaj. 4yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHas — | akaj. 4acos;

— camocTosTenbHas pabota — 89 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. vac;

@dopma arTecTaluy - 3a4eT

AynuropHas g o
e KOHTaKTHas paboTa E z dopma TekyIero
. s X Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. 1acax) == A . p Kon
g 3 © | caMoCTOSITeTbHON YCIIEBAEMOCTH U
JIACIIATIIAHEL S 2 = . KOMIIETEHIIMH
@) g 5 paboThl MPOMEXYTOYHOH
1ab. OpakT. | = \© aTTeCTalllu
Jlek. 5
3aH. 3aH. O =
1. Pazmen 1 . TepmoanHamuka
MPOIIECCOB TOPEHHSI TOTUINBA
1.1 Kucnopoausrit TToaroroBska k OIIK-1.1,
o CobecenoBanue Mo
MOTEHIIAA Ta30BOH (a3bl. 1 6 1 nabopaTopHOMY OIlK-1.2,
TeMe
Peaxuus BonsHOTO Ta3a 3aHATHIO OIIK-1.3
IIpoBepka u 3amura
1.2 KuHeTHKa 1 MEXaHU3M 5 POBCp n
caKiuii ropenus ITogroroska k WHINBUIYaIBHOTO OIIK-1.1,
I%e MOHAMUKE ) - 1 6 8 nabopaTopHOMY pacueTHo- OIlK-1.2,
o p eHHI:I 1ePo 5 H 3aHATHIO rpaduueckoro OIIK-1.3
p YHIepoa 3aganus Nel
HWroro no pazaeny 2 12 9
2. Pazgen 2. Ilponecchl
00pa3oBaHMs ¥ JUCCOLUAIIH
XHMHUYECKUX COCIMHCHUN
CaMocCTOATETHLHOE
H3ydeHne
qeygﬁoi/i " Bremonaenne n
2.1 Jucconmanus yHa YHO obcyxeHne OIK-1.1,
K.a 60HaTOL113 I/ILE)KI/ICJ'IOB 2 6 - JuTe yaT bl HAHHBIX OIIK-1.2,
P PATYPEL nabopatopHoi OIlK-1.3
ITonroroBka k
N padotsr Ne 1
nmabopaTtopHoOi
c pabote Ne 1
CaMoCTOATETBLHOE
H3ydeHne
engoﬁ " Brmmonnenue n
2.2 Kunernka, MeXaHH3M i obcyxaeHme OIIK-1.1,
HaY4HO
npoiiecca JUCCOIUAIH 1 6 10 JTaHHBIX OIIK-1.2,
JUTEPATYPBHI. .
KapOOHATOB nabopaTtopHOH OIIK-1.3
TToaroroBka k
N pabotbr Ne2
nmabopaTtopHoOi
pabote Ne 2
Hroro no paszpeny 3 12 20
3. Paznen 3. OcHOBBI TEOpUU
BOCCTaHOBJIEHHS OKCUIIOB
3.1 TepmoguHamMKKa 5 2 6 5 TToaroroBska k Brimonnenue u OIIK-1.1,




o0cyxieHne

BOCCTAHOBJIEHHS METAILJIOB JTab0paTOPHOMY JAHHBIX OIIK-1.2,
razamu 3aHATHIO nabopaTopHOi OIIK-1.3
paboter Ne3
CaMoCTOsATENBHOE
3.2 BoccraHoBieHue
OKCHJIOB M€Tajja H3YICHHE CobecenoBanue o OIIK-1.1,
BOJOPOJOM M OKCHAOM 2 5 yueGHoi 1 TEeMe OIIK-1.2,
;[e po Ha A HAy4YHO OIIK-1.3
yHIepon JTUTEPATYPBI
CaMocCTOsATENBHOE
3.3 Kapbo- H3yuYeHHe OIIK-1.1,
N CobecemoBanue Mo
METAJTIOTEPMHUUYECKOE 1 5 y4eOHOI OIIK-1.2,
TEME
BOCCTAHOBJIEHHE OKCHJIOB HAY4HO OIIK-1.3
JIUTEPATYPBI
HWroro no pazaeny 5 6 15
4. Pazgen 4. Meramrypriudeckue
pacruiaBbl
3amura
BrmomHenye HWHAWBUYaJIEHOTO OIIK-1.1,
4.1 AKTHBHOCTB pacdeTHo-
KOMITOHEHTOB B PaCTBOpax 1 3 apuueckon PacteTHO- OIIK-1.2,
P P P rpadUuecKoro OIlK-1.3
pabotbr Ne2
3aganus Ne2
IToaroroBka k Brinonsenue u
4.2 MeTtamtyprudeckue
i, Teopri (MojeH) nabopaTopHOMY o0cyxieHne OIIK-1.1,
MeTaJ'IJ'; MECKIX 1 6 3aHATHIO. JIAaHHBIX OIIK-1.2,
acnnag(l))a JlaGopatopHast nabopaTopHO OIlK-1.3
p paborta Ne4 paboThr Ned
HWroro no pazaeny 2 6 3
5. Paznen 5. ®usuko-
XUMHMYCCKUM aHaJIu3 IIJIAKOB
5.1 JIBoitHBIE AUArpaMMBI PaspaGorka YerHbIi onpoc OIlK-1.1,
anropuTMa )
COCTOSIHUS LINTAKOBBIX 2 3 (cobecenoBanue); OIlK-1.2,
BBITTOTHEHHS
CHCTEM. peleHue 3a1a4 OIIK-1.3
pelieHus 3ama4
5.2 lnarpaMMBbI COCTOSTHHSI CaME‘;TO’;ZﬂeBHOQ YerHbiii onpoc OIIK-1.1,
) P 2 2 YHCHHS (cobecenoBanue); OIlK-1.2,
TPEXKOMITOHEHTHBIX CUCTEM. yueOHOM
pelieHue 3aaa4 OIIK-1.3
JIUTEPATyPhI
CaMoCTOATETHLHOE
H3yUCHHE
5.3 JluarpaMma COCTOSHHS HM);‘;?;;;IM YTl onpoc OINK-1.1,
cretens: Ca0-Al203-Si02 2 2 | Paypaborka | (coOccenopamme) | OIK-12,
perienue 3aaa4d OIIK-1.3
aNropuT™Ma
BBITTOJTHEHHS
peleHus 3a1ay.
Wroro no pazneny 6 42
HWroro 3a cemectp 18 36 54 3a4€T
Wroro mo gucrurmimae 18 36 89 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3oBarenbHbIE TEXHOJIOTUU — 3TO LIET0CTHAS MOJIENIh 00pa30BaTEIBHOTO
Mpolecca, CMCTEMHO OTPEIEIIIONIAasl CTPYKTYPY B COACPKAHKE JEATSIILHOCTH 00CUX 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 C/IeNIaTh YIEOHBIH mporece
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 00pa30BaTEIHHOTO
mporecca;

— rapaHTHPOBAHHOCTb JOCTHTACMbIX PE3YJIbTATOB;

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

— ONTHUMAJIBHOCTh 3aTPAYMBACMBIX PECYPCOB U YCHIINH.

Peanu3zanus KOMIIETEHTHOCTHOTO TI0IX0/1a TIPEAYCMAaTPHBAET HCIIOJIb30BAaHKE B
y4eOHOM IPOIECCe aKTUBHBIX U MHTEPAKTHBHBIX ()OPM MPOBEACHUS 3aHATHI B COUYCTAHUU C
BHEAYJUTOPHOM PabOTOM C 1ETbI0 (POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHATBLHBIX HABBIKOB
00y4arommxcs.

[lenu, MoCTaBICHHBIC TPH U3YYEHUH KYpPCa, IOCTUTAIOTCS 33 CUET KOMIUIEKCHOTO
M0JIX0/1a K 00YYCHHIO CTYJCHTOB, OCHOBAHHOT'O Ha COYETAHUHU TEOPETHUECKOTO Kypca,
71a00pATOPHBIX 3aHATHIA U CAMOCTOSITEIIbHOMN IMO3HABATEIBHOMN JICATEIILHOCTH CTYICHTOB.
N3ydeHnne TeopeTHueckoro Kypca mpoBOAUTCS B CIIEUATH3UPOBAHHBIX JIEKITHOHHBIX
ayTUTOPHUSIX C UCIOIB30BaHUEM BUACOTEXHUKH, TO3BOJISIONICH TPAHCIUPOBATh Yepe3
MOHHTOP PUCYHKH, CXEMBbI, MOJIENIN, KOTOPbIE B 3HAYUTEIHHOM CTENEHN 00JIeryaroT
MMOHMMAaHHE Kypca.

3aHATHS IPOBOJATCS C MPUMEHEHUEM TPAIUIIUOHHON U MOYIHHO-
KOMITETEHTHOCTHOM TEXHOJIOTHI ¢ UCTIONb30BaHUEM MIHTepHET-pecypcoB.

JIeK1IMOHHBIN MaTepual 3aKperIsseTcs B X0/1e MPAKTHUECKUX 3aHATHI U
nabopaTopHBIX paboT, Ha KOTOPBIX BBIMOIHSIOTCS TPYNIOBBIC WM WHIUBUAYAIbHBIE
3aJlaHus 10 IporIeHHON Teme. Ha mpakTuueckux v 1abopaToOpHbBIX 3aHITHIX CTYIACHTHI
MPUOOPETAIOT HABBIKU MCCIEA0BATEIHCKON NEATENBHOCTH U YMEHUSI OOBSICHATH PE3YIbTaThl
HKCIIEPUMEHTAa, OCHOBBIBASICh Ha 3HAHUSIX TEOPETUUYECKOM yacTu Kypca. [Ipu npoBeaenun
1abOPaTOPHBIX 3aHITHIA UCTIOIB3YETCSI METOA KOHTEKCTHOTO 00y4YeHHSsI, KOTOPBIN MO3BOJISET
YCBOUTH MaTepual MMyTeM BBISIBICHUS CBA3EH MEXITY KOHKPETHBIM 3HAHUEM U €r0
MPUMEHEHHUEM, a TaK)Ke TEXHOJIOTHS MOAYIHHOTO 00YYEHHS U KOJIIEKTUBHOTO
B3anMo00OyueHus (mapHas paboTa Tpex BUIOB: cTaTUYecKas Mmapa, TMHaMudeckas mapa,
BapHaIlOHHAs Tapa).

NuauBuayaibHas caMOCTOSTENbHAS TO3HABATEbHAS e TEILHOCTh CTY/ICHTOB
3aKJIF0YAeTCs B IOJ00pE TUTEPATypHI IO paszienaM Kypca u ee uzyueHnuu. [Ipu atom
MPEeIyCMOTPEHBI MHAUBUYaTbHBIC U TPYIIOBbIE KOHCYIBTAIIUU 110 U3Y9aeMbIM pa3/ienam
Kypca. B pe3ynbraTe u3yueHus: JaHHON AUCUUIUINHBI CTYACHTHI IOJDKHBI IPUOPECTH 3HAHMS,
YMEHHUSI U OTIPEICIIEHHBIN OTBIT, HEOOXOAUMBIE JIJIs OyAyIIel MPaKTUIeCKON AeSITETbHOCTH.
CaMocTosiTenpHas padoTa CTYJACHTOB CTUMYJIUPYET CTYJICHTOB K CAMOCTOSITSIIbHON
popaboTKe TEM B MPOIIECCE BHITIOTHCHIS HHIUBUAYATBHBIX 3aJaHHM, B ITPOIIECCE
MTOJTOTOBKH K KOHTPOJBHBIM paboTaM W UTOroBoi aTrTectanuu. CaMocTosTeIbHAs paboTa
CTYJICHTOB HaIlpaBJIcHA Ha 3aKPEIUICHUE TCOPETHYSCKOTO MaTepHralia, H3JI0KEHHOTO
IperoaBaTesieM, Ha MPopaboTKy TeM, OTBEICHHBIX Ha CAMOCTOSATEILHOE N3YUYCHHE, Ha
MOJTOTOBKY K BBIMOJTHEHHIO ¥ 3aIIUTE JIAOOPATOPHBIX padOT, MOJATOTOBKY K KOHTPOJILHOM



paboTe ¥ UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[IpencrapieHo B mpuiokeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl POBEIeHUsI POMEKYTOYHOM aTTecTAlluN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCIUIIUHBI

a) OcHoBHAas JUTEpaTypa:

1. l'onpamreitn H. JI. KpaTkuii kype Gpu3ndeckoit XUMUH METALTYPTrHISCKUX
npoueccos [ Teker]: yaueObnoe mocodue / H. JI. l'onpamteitn; MI'TVY. - 2-e u3n. -
MarnuToropck, 2012. - 338 c.: ui., nuarp., rpad., cxemsl, Ta01.

2. OCHOBBI METAJUTYPIHUECKOr0 IPOU3BOACTBA : yueOHUK / B. A. burees, K. H.
Bnosun, B. M. KonokounbiieB [u n1p.] ; mox obmieit penakiueit B. M. KonokomnbiieBa. — 2-¢
u3n., crep. — Cankt-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. —
Texcr : anexkTpoHHbIH // JlaHb : 5IeKTpOHHO-OMOMMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/129223 . — Pexxum noctyma: ajisi aBTOPU3. MOJIb30BATEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Muxaiinos, I'.I'. TepmoauHamuka MeTaUTyprudeckiux MUIaKoOB : yueOHOoe ocooue /
I'.I". Muxaiinos, B.. AaToHenko. — Mocksa : MUCHUC, 2013. — 173 ¢. — ISBN 978-5-
87623-729-3. — TekcT : 3neKTpoHHBIH // JIaHb : 3IeKTpOHHO-0MOINOTEeYHAs cUcTeMa. —
URL.: https://e.lanbook.com/book/47475

2. Muxaiinos, I'.I'. TepmoauHamuka METaITyprUYECKUX MPOLIECCOB U CUCTEM :
MoHorpa-¢us / I'.I". Muxaiinos, b.11. Jleonosuu, }0.C. Ky3nenos. — Mocksa : MUCHUC,
2009. — 520 c. — ISBN 978-5-87623-224-3. — Texkcr : 3neKkTpoHHbIH // JIaHb : 27I€KTPOHHO
-oubnmoreunas cu-crema. — URL: https://e.lanbook.com/book/117016

3. JIy3run, B.I1. Teopus u TeXHOJIOTUSI METAITYpPruM cTalu : yuedHoe nocodue / B.IT.
Jlysrun, A.E. Cemun, O.A. KomonoBa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN 978-5
-87623-346-2. — Tekcr : >neKkTpoHHbIH // JIaHb : 37eKTPOHHO-OMOIMOTEUHas cUCTeEMA. —
URL.: https://e.lanbook.com/book/2062

4. UBnes, C.A. Metamutypruueckue TeXHOIOTuu. MeTamutyprus 4€pHbIX METalIOB :
yuebnoe nocooue / C.A. UBnes, M.II. KintoeB. — Mocksa : MUCHUC, 2017. — 45 ¢c. —
ISBN 978-5-906846-57-0. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-01OInoTe HAas
cucrema. — URL: https://e.lanbook.com/book/108106

5. TepmoanHaMuKa, KHHETHKA M pacyeThl MeTaJLTyprudeckux npoueccos / C.H.
[Tagepun, JI.1. Peixonkos, I'.B. Cepos [u ap.]. — Mocksa : MUCHUC, 2010. — 235 ¢c. —
ISBN 978-5-87623-312-7. — TekcT : 251eKTpOHHbIH // JIaHb : 31eKTpOHHO-01OInoTeYHAas
cucrema. — URL: https://e.lanbook.com/book/117022

B) MeTtoanueckue yKazaHusi:

1. CmupnHoB A. H. TepmoanHaMuka mpoLeccoB ropeHus TOIJINBA | METOAUUYECKUE
yKa3aHus Ui CTYJIEHTOB 110 AUCHUIIINHE "dU3ndeckas XUMUs METALTYPrUUECKUX
npoueccoB" / A. H. Cmupnos, M. A. lllecroburos, C. B. FOauna ; MI'TY. - MarHUTOTOpCK :
MI'TVY, 2013. - 1 anektpon. onrt. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3573 . - TekcT : 2JIeKTPOHHBIH.

2. Ceeuynukosa H. 1O. IIpaktukym 1o (pu3HKO-XUMHUYECKUM OCHOBAM
METAJUTYPrHUECKUX MPOIECCOB : MpakTUKyM [ By30oB] / H. FO. CBeunukona, C. B.

KOnuHa ; MarnuTtoropckuii roc. Texuuueckuil yH-T uM. I'. 1. HocoBa. - MarauToropck :



https://e.lanbook.com/book/129223
https://e.lanbook.com/book/47475
https://e.lanbook.com/book/117016
https://e.lanbook.com/book/2062
https://e.lanbook.com/book/108106
https://e.lanbook.com/book/117022
https://host.megaprolib.net/MP0109/Download/MObject/3573

MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2707 . - TekcT : 3JIeKTPOHHBIH.

3. Ceunukosa H.1O., CmupnoB A.H., IOauna C.B. Meroanueckue ykazaHus: 1is
BBITOJIHEHUS TAOOPaTOPHBIX PadoT Mo AucuuIuinHe «Duznyeckast XUMHS
MUPOMETAILTYPTUYECKHUX TPOLIECCOBY VIS CTYACHTOB BCEX CIIEIHAILHOCTEH Beex (hopMm
o0yuyenus. Marauroropck: M3a-so Marauroropck. roc. Texs. ya-ta uM. I.J1.Hocoga, 2015,
29 c.

4.CmupHoB A. H. Onpenienenne akTHBHOCTH KOMIIOHEHTOB METAJLTypPTUYECKHIX
pacmiaBoB : Mmetoauueckue ykazanus / A. H. Cmupaos, M. A. Illepcrobutos, C. B. KOnuHa ;
MI'TY. - Maruutoropck : MI'TY, 2013. - 1 anekrpos. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/262 . - TekcT : 37eKTPOHHBIIA.

r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:

IIporpamMHoe odecnevyenue

HaunmenoBanue 9
10 Ne norosopa Cpoxk neicTBUS JTULICH3UH
7Zip CBOOOJHO pacHpoCTpaHsieMoe 6eccpoyHO
FAR Manager CBOOOJTHO pacrpoCTpaHsIeMoe 0eccpovHO
Bpay3zep Yandex |cBoOOAHO pacrpocTpaHseMoe 6eccpouHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

HasBaHue Kypca Cchuika
HaHI/IOHaHI)HaSI I/IH@OpMaHHOHHO-aHaﬂI/ITI/I‘{eCKaH URL
omcreMa — POCCHHCKWE HHJSKC —HAywHOro https://elibrary.ru/project_risc.asp
HUTUPOBAHUA
Poccuiickas  T'ocynapcrsennan  Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
?JEKTPOHHHG pecypept bubmmorexn MITY . https://host.megaprolib.net/MP0109/Web

9 MaTepuajabHO-TeXHHYECKOE o0ecnedeHue TUCHUIIMHBI (MOTYJIs)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obOecreyeHne JUCITHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2707
https://host.megaprolib.net/MP0109/Download/MObject/262
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHEI BKITIOYAECT:

1. YueOHas aynuTopus JJis IPOBEACHUS 3aHITHH JIEKIIMOHHOTO THUTIA OCHAIICHA!

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMHU ISl IpeACTaBIeHUS y4eOHOit
nHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEANIHBIMU CPECTBA XPAHEHUS, IEpeIaun U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CIICUAIU3UPOBAHHON MeOeIbIO.

2.YueOHas ayAuTOpUs VIS POBEACHUS TJAa0OOPATOPHBIX 3aHATHNH « XUMUYECKHE
naboparopun» OcHaIleHa Ja00paTOPHBIM 000PYIOBAHHEM:

- X¥MHUYECKHUE PEaKTUBBI,

-Xumuueckas nocyaa

-JlaboparopHble ycTaHOBKU

-IInakatel mo Temam paboyeil mporpaMmbl

- CIICUAIU3UPOBAHHON MEOeIbIO.

3.Y4eOHast ayquTOpus AJsl TPYIIOBBIX U HHAWBHIYabHBIX KOHCYJIbTAIMM, TEKYILIETO
KOHTPOJISI U TPOMEXYTOUHOM aTTecTallii OCHAIlleHa!

- KOMITbIOTEPHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHneM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATM3UPOBAHHON MEOEeIbIO.

4. TTomenieHue At CaMOCTOSITENIbHOM pabOThI OCHAIIIEHO:

- KOMITBIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOeIbIO.

5.Ilomemienue anst XpaHeHUs ¥ MPOPUIAKTUYECKOTO 00CTyKUBaHUS y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CIICIUANTM3UPOBAHHOM MEOEINbI0: CTeIaXaMH JIJIsl XpaHeHHs y4eOHOTO
000pynOBaHUS;

-MHCTPYMEHTaMH JIJIsl peMOHTa y4eOHOT0 000pYI0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIIMH U MaTePUajoB.
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6 YueOHO-MeTOAHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4a0IMXCS
Coaep:xaHue TeOPeTHYECKOr0 pa3iesia TUCHUILINHBI

(camocTosiTEIbHOE U3YyUEHHE)

1. Knaccudukanus Metaqutyprudeckux mnporeccoB. OCHOBHBIE 3aKOHBI TEPMOIMHAMUKH.
Oueprus ['m60ca 1 xumudeckuii moreHman. KoHcTaHTa XHMHYECKOTO PAaBHOBECHS U ypaBHEHUE
uzotepmbl peakiuu. CrangaptHoe usMmeHenue sHepruu ['nb6ca. CmeleHue paBHOBECHUS U
npaBuio das.

2. I'openue oxcuga yriepona. I'openune Bogopona. Peakuusi BojsiHoro rasza. Peakius
B3aumozeiicteus yriepona ¢ CO;. Peakuuu HENMONHOTO W IOJHOTO TOPEHUsS yriepoja.
PaBHOBecHBINM cocTaB rasza. Bocrmamenenue ra3oBeix cMecei. llennbie peakuuu. Kuneruka n
MEXaHM3M TOpEeHHs TBepaoro yriaepoaa. OCHOBbI KHUHETUKU TETEPOTCHHBIX IPOIIECCOB.
Xapakrepuctuka AUPQPY3HOHHBIX TporieccoB. OCOOCHHOCTH MPOIECCOB B KUHETHUYECKOH W
T Py3nOHHOH 00IaCTAX.

3. Kuneruka oxucinenus wmertamioB. Ponbp auddys3uu peareHTOB uepe3 OKalHHY U
KPUCTAJUIOXUMUYECKOTO TIPEBPAILICHUS HA TPAHUIE METAILT - OKCU. POpMaIbHO-KMHETHYECKOE
ypaBHEHHUE mpoliecca u ero ananu3. Kunernueckuit 1 quddy3noHHBIN pexuM peakiuu. Biusaue
TEeMIIepaTypbl Ha CKOPOCTh OKHUCIeHUA. OKHUCIUTETbHOE padUHUPOBAHUE >KHJIKUX METaJUIOB.
[TocnenoBaTenbHOCT,  OKUCHEHMSI mpuMmeceil. TepmMoauHaMUYecKWil  aHaTU3  peakiuu
JIUCCOIUAIINN KapOOHATOB. Kuneruka nporecca JCCOLMalu, 0COOEHHOCTH
KPUCTAIJIOXMMHUYECKOTO TpeBpallleHus. ABTOKaTaiu3 IMpoiecca. BiusHue u3MelbueHUs
TBEpAbIX (Pa3 Ha TEPMOJMHAMHYECKHUE U KHHETUUYECKHE XapaKTePUCTHKH TpoIiecca.

4. CTpoeHHe M CBOMCTBA METAUTYPTHUYECKHX pacriiaBoB. DU3MKO-XMMHUYECKUN aHAIN3
nu1akoB. /[BOMHBIE AUarpamMMbl COCTOSIHUS IIUTAKOBBIX CUCTEM. JlMarpamma COCTOSIHUSL CUCTEMBI
Ca0O—AIl,03—SIiO,. PacrnaBnenHbie uTaku. MoJIeKyIsspHas Teopus. BI3KoCTh IITaKOB.

Cepa B uyryHnax u cransix. [Iporeccel necynbdypanmn sxene3HbIx criiaBoB. ['a3sl (Bogopon
M a30T) B OKeJNe3HbIX clulaBax. PactBopumocts ra3oB. Kucimopox B Kelne3HBIX
crutaBaxHemeraminyeckre BKIIOUEHHS B CTAISAX U TEXHOJIOTMYECKHE CIIOCOOBI papUHUPOBAHUS
MeTajljjla OT HEMETAUNIMYECKUX BKIIOUEHHN. [IOBEpXHOCTHBIE SBIEHMSI B METALTyPrUUECKHX
poreccax. IToBepxHOCTHOE HaTsHDKEHHE [IJIAKOB " KEJIE3HBIX CIJIABOB.
IToBEpXHOCTHO-aKTUBHBIE BEILIECTBA.

JlabopaTopHblie padoThI:

JlabopaTtopnas padota Ne 1: TepmoamHAMUYECKUN aHATTN3 PEAKITHH TUCCOIUAITAN
KapOoHaTa KaJbIIUS;

JlaGopaTtopHnas pabota Ne 2: I"'paBuMeTpHUYECKOE MCCIIEI0BAaHUE KHHETUKH TUCCOIUAITNN
KapOoHaTa KaJbIIUS;

JlaGopaTtopnast pabota Ne 3: I'paBUMeTpHUYECKOE UCCIIEIOBAHNE MAKPOKUHETHKH
OKHCJICHUS Kele3a;

JlabopaTtopHnast pabota Ne 4: OnpeneneHue JIeKTPOIPOBOTHOCTH IINIAKOBOTO pacIljiaBa.

®opMyIMPOBKA HHANBHAYAJIBHOTO 3a1aHus Nel
(PacuetHo-rpaduueckas padora Nel)

1. Jns peakuu BogsHoro raza CO + H20 = CO2 + H2  onpeaenuth BO3MOXKHOE HaIllpaBJICHUE
peaKkIMy M PaBHOBECHBIM cocTaB ra3za npu temneparypax: 700, 800, 900 u 1000° C, ecnu



UCXOJHast ra3oBasi cmech coaepxut 23% CO u 27% H20, 20% CO2 u 30% H2.
2. OmnpenenuTh paBHOBECHBIN cocTaB rasza B peakiuu bena-bynyapa C ; + CO2 =2CO

@®opMyJIMPOBKA HHANBHUAYAJIbHOIO0 3a1aHus Ne 2

(PacueTrHo-rpadpmueckas padora Ne2)

3agaua 1
Onpenenuts akTUBHOCTH OKcua xene3a FeO B mommkoMmnoHeHTHOM 1iake (Tal. 1).
Tabmuma 1
CocraB 1IJIaKOBOTO paciuiaBa mac. %
Bapuanr CaO MgO MnO FeO SiO, P,0s
1 40,0 5,0 3,0 25,0 25,0 2,0
3agauya 2
OnpenenuTb aKTUBHOCTh KOMIIOHEHTOB B CIUIaBaX Ha OCHOBE kene3a (Tadui. 2,3).
Tabnuua 2
XUMHUYECKUH COCTaB XKeJE3HbIX CIUIABOB (Macc.%)
Bapuant C Si Mn Cr S P O
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
_ Tabnuna3
[TapaMeTphl B3aUMOJICHCTBHS &) KOMIIOHEHTOB CILUIABOB HAa OCHOBE Kelle3a
npu 1600 °C
DJIeMEHT OneMeHT J
i C Si Mn Cr S P @)
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
) -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20

IIpumepHBIE BONPOCHI VIS COOECENOBAHMSA 110 TEMAM:
1. B KakuX TEXHOJIIOTUYECKUX MPOIECCax MPOUCXOAUT Tepmudeckas nuccoruanus CaCO3?
2. JlaiiTe onpeaeneHne TEPMUHY «yNPYroCTh TUCCOIMAIMK KapOoHaTa”.
3. B 4yem 3akmrodaeTcst OTIIMYME KOHCTAaHT paBHOBecust Ka u Kp?

4. B xakom ciyuae 3Ha4eHus Kp n ynpyrocrtu aucconumanun CaCO3z 4MCIEHHO COBIIAAAIOT?
5. C KaKko# 1eJbIo Tepe]] OMBITOM BaKyyMHUPYIOT pad0Uuyi0 YCTaHOBKY?
6. TepmonuHamuka oOpa3oBaHUA

HadaJjia.

H ITUCCOINAIINS

KapOOHATOB; TEMIIEPaTyphl

7. TepMoarHAMIKa TOPEHUS TBEPIOTO TOILIINBA

8. Kak BimsieT cTeneHs AUCIePCHOCTH KapOoHaTa U M3BECTH Ha ynpyrocTh auccormaiun CaCOs.
10.Kakue MeTamrypruueckue npouecchl sIBASIOTCS TOMOXUMUYECKUMU PEAKLIUSIMU?

11.Kakue XuMHYECKHE peaKlIHMH MPOTEKAIOT MO aBTOKATAIUTUYECKOMY MexaHuzmy? Yto
SIBJISIETCS] KaTaTM3aTOPOM TaKHX MPOIECCOB?

12. Yro Takoe kpucTaInyecKkas perieTka, 1 Kakue XapakTepUCTUKH KPUCTATHYECKON PEIIeTKH
Br1 3HaeTe?

13. Pacnpenenenne KOMIIOHEHTOB MEXAY METAJJIOM U IIUIAKOM; KOHCTAHTa U KO3 HUITHEHT
pacrnpeneneHus



14. O0bacHUTE U3MEHEHUE CKOPOCTH TOMOXMMHYECKHX IMPOIECCOB Ha MPUMEPE BBITOJTHEHHON
paboTHI.
15. KakoB MexaHHM3M TUCCOIMALNN KapOOHATa KaJIbIHs?

IIpumepHbIe 3a1aun:

1.

2.

3anmava 1. Onpenenuts paBHOBECHOE MaplHalbHOE AaBJICHUE KUCIOPO/a B Fa30BOM CMeCH
CO-CO; ipu temnieparype 1300 °C u Pcoy/ Peo = 0,35.

3anmava 2. OnpenenuTb paBHOBECHOE MaplHalbHOE AaBJICHNE KUCIOPO/a B Fa30BOM CMeCH
H;-H,0 npu tremmnieparype 1500 °C u Pyypo /P 2 =0,30.

3amauda 3. Kakoe nomkHO 0bITh oTHOIIEHHE %0C02/%CO B razosoii cMecu CO-COy, uToObI
npu temnepatype 1200 °C paBHOBECHOE JaBJIEHHE KUCIOpOJa B HEM cocTaBisuio Pop=
1,5-10° ITa?

3agaua 4. Kakoe nomxno 0wtk oTHOmeHHEe %H,0/%H; B razosoii cmecu Hy-H,O, 4T00BI
npu temreparype 1300 °C paBHOBeCHOE AaBIEHUE KUCIOPOJa COCTaBIsIO Poy= 2:10°
[Ta?

3anaya 5. OnpenenuTs TeMIepaTypy, pH KOTOPOl paBHOBECHOE MApIUAIBbHOE 1aBIICHUE
kucnopoa B razoBoit cmecu CO-CO; npu otHomenun PCO;, /PCO=0,2 cocraBur Pg; =
4-10-5 Ila.

3amaua 6. 3agaua 1. OxapakTepu30BaTh X0/ KPUCTAIUIA3AIMHU PACILIIABOB, coaepkanmx 10
% CaO.

t,°C
2600 |- Kudkocms () P

2600 F -~
7 cal+x

2200 ¢ o{-CEzSiEz,*')K
P
2000 |- —— *
SN\ d-Casios+ Caz3is
1800} 7 2X +Cas5i,07 Ca5Si0s+
1600 }Kpucmodanum 3\
+ K ﬁ i
¥

+otiCa,Si0,
r's
1400 <-Ca S;i-OB"‘)K"
1200 FTpudurum+o-Casi0s

|  Tpudumum +
10001 +5 - casios

Lot-k8apy+p-tasios J

-

55:04

L0,
)

NEE

fasSi0s+Cad

Eﬂzsi.ﬂt,

of~C1,510,+Ca0

2Ca0-5i0;

" 3000510,
1 L 1 1 1 g ] T
0 10 20 30 40,/50760 70 8090 {100
5i0; Cag:5i0; 3Ca0-25L0, ca0d

CaStos+
Cﬂ;slzﬂ;
10351,07+el

800

',;i,

3agaua 7. Jlns cMmecell, COOTBETCTBYIOIIMX ToukaM 1 — 8, m300pakeHHBIX Ha pHC.,
ompenenuth: 1) kakue (a3pl U B KAKOM KOJMYECTBEHHOM COOTHOIIEHHUU OyayT
HaXOJWUTHCSI B PABHOBECUU IIpU HarpeBaHuu cmecei 1o temmeparypsl 1200 °C.; 2) npu
KaKOW TeMIepaType HaUHEeTCs ¥ 3aKOHYUTCS TUIABICHAE CMECEH.
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IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl MPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) [Inanupyemslie pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIs TPOBEACHUS MPOMEKYTOUHON aTTECTALIUU:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEACTBA

OIIK-1: CnocobeH pemarh 3a1a4u MPO(HEeCCHOHANBHON JIESTEIbHOCTH, IIPUMEHSSI METO/IbI MOACIHPOBAHHS, MAaTEMAaTHYECKOTO aHAJIM3a, €CTECTBCHHOHAYYHBIC U
O0IIenH)KeHEPHBIEC 3HAHMSI

OIIK-1.1

I/IcnonwyeT CCTCCTBCHHOHAYYHBIC 3aKOHBI U
IMPUHIMUIILI ITPHU PCUHICHUHU MMPAKTUYCCKUX 3a1a4

Choucokx BOIIPOCOB I TMPOBEACHUA 3a4deTa Mo JAUCHUILIMHE «Dusznueckass XHUMHU
MMUPOMETAIUTYPIrUICCKUX ITPOLECCOB»

B kakux TEXHOJIOrHYecKHX Mpoleccax IpoucxoauT Tepmudeckas auccouuanus CaCOz?

2. [laiiTe onpeneseHrne TEPMUHY «yNPyrocTb JUCCOLMALUU KapOoHaTa”.

3. B yeM 3akiroqaeTcsi OTiaMyue KoHCTaHT paBHoBecus Ka u Kp?

4. B xakom ciyuae 3HaueHust Kp u ynpyrocru aucconuanuu CaCO3 4ricieHHO coBIaiaoT?
5. C xakoif 11es1bto epesl OMbITOM BaKyyMHPYIOT pabouyto YCTaHOBKY?

6. TepMmoauHaMuka oOpa3oBaHUsl W JUCCOIHMAIMA  KapOOHATOB; TEMIIEPATypPHI
Hayasna.

7. TepMoarHaAMUKa TOPEHUS TBEPJIOTO TOIJIMBA

8. Kak BiusieT creneHb JUCIIEPCHOCTH KapOOHAaTa U U3BECTH HA YIPYTrOCTh AUCCOLUAINH
CaCOs.

10.Kakue MeTarypruueckue npoLecchl ABISIOTCS TOMOXUMUUECKUMU PEAKIMSIMU?

11.Kakue xuMuueckue peakiiuy IpoTeKaroT 0 aBTOKaTAIUTHYECKOMY MexaHnu3My? Uto
SBJIAETCS KaTaIu3aTOPOM TaKMX IPOLECCOB?

12.Yro Takoe KpUCTAIUTMIECKAs PEIIeTKA, H KAaKUe XapaKTEPUCTHKH KPUCTAUTUICCKOHN PEeIIeTKH
Bbl 3HaeTE?

13.Pacnpenenenne KOMIOHEHTOB MEX/y METAJJIOM M IUTAKOM; KOHCTaHTa B KOYPPUIIUEHT
pacnpeneneHus

14.00bsicHUTE U3MEHEHHE CKOPOCTH TOMOXUMHUYECKHUX MPOIECCOB HA IPUMEPE BBITTOJIHEHHOM
paboThI.

15.KakoB MeXaHU3M JUCCOIMAIINN KapOOHAaTa KaTbIIHsI?

16.Pacckaxute 0 METOJIMKE OIpeJIeIEHUs] CKOPOCTH JUCCOIMALMU KapOOoHaTa KalblUs,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEACTBA

IIPUMEHEHHOH B IaHHOM OIIBITE.

17.B 4yeM 3akir04ar0TCs Pa3Inuns TOMOI€HHBIX M F€TEPOr€HHBIX peakiuii?

18.13 kakux cTaguil CKJIaIbIBAIOTCS TETEPOTCHHBIC PEaKIuu?

19.YT0 Ha3bIBAIOT PSKMMOM I€TEPOTEHHOMN peaKIun’?

20.KakoBbl 0COOCHHOCTH IPOTEKAHUS PEAKLIUH B PA3IMYHBIX PEKUMAX pearupoBaHus?
21.Kak u3MeHsIeTCsl TONIIMHA IUIEHKU OKAJIMHBI IPY OKUCIIEHUN METAJIIOB B Pa3JIMYHBIX
peKuMax pearupoBaHus?

22.B yeM CymHOCTh TPABUMETPUYECKOTO METO/1a UCCIICIOBAHNS OKUCIICHHS METAJIOB?
23.KakoBa CTpyKTypa KeJIe3HONW OKaJIMHBI U OT KAKUX (PaKTOPOB OHA 3aBUCHUT?

24.Yto TaKoe BIOCTHUT M KaKOBA €0 POJIb B OKUCIICHUH JKEJIE3HBIX CILIaBOB?
25.ChopmynupyiiTe NPUHLIKI )KaPOCTONKOCTH JKEJIE3HbIX CIUIABOB.

26.JlaiiTe onpeneneHus] KOHCTAHThI CKOPOCTH peakiuu U KodguiueHTa muddy3uu.
27.B uem 3axmouaercs peakinoHHas AU y3us 1 Kak OHa MPOSABISIETCS IPU OKUCICHUU
xKenesa?

28.KakoBbl OCHOBHBIE KOMIIOHEHTbI METAJUTYPIrHUECKUX LUIAKOB?

29.Kak onpeensifoT YASIbHYIO 3JIEKTPHIECKYIO TPOBOAMMOCTE PACILIIABOB?

30.Yto Takoe sHeprusi aKTUBAIUH JIEKTPOIIEPEHOCa, U KaK OHa MOKET OBITh omnpeeneHa?
31.KakoBbI 3KCIIEpUMEHTAJIbHBIE JI0KA3aTEIbCTBA HOHHOTO CTPOECHHUS IIAKOB?

32.JlaiiTe onpenencHUe MOHATUSA " TUHAMUYECKAasl BA3KOCTh'" pacIliaBa.

33.JlaiiTe onpeaeneHue MOHATUS "KMHEMaTHYeCcKas BA3KOCTh " pacIuiaBa.

34.13 kaKuX 4acTHI] COCTOST METAJUTYPrHUECKUE [IUTaKN?

35.Kakue yacTuiibl KOHTPOJUPYIOT BA3KOE TEUEHHE B IIUIaKax?

36.Kaxk onpenenstor BA3KOCTh IUIAKOBBIX U METAJUIMYECKUX PaCIyIaBOB?

37.YTo Takoe 3HEeprusi akTUBALIMU BSI3KOTO TEUEHUS], U KaK OHa MOKET OBbITh ompeeneHa?
38.Uto MOXeT ObITh MPUYMHON KPUBOJIMHEHHOTO XapaKkTepa U3MEHEHUs BI3KOCTH C
TeMIlepaTypoii B kooauHarax Inn — 1/T?

41.laiiTe onpeneneHne NOHATUSA "yAeIbHAs IEKTpUYECKas JIEKTPOIPOBOJHOCTE" .
42.113 KaKuX 4acTHUI] COCTOSIT METAJUTYPruYeCKue NUIaKku?

OIIK-1.2

Pemaer crangaptHeie npodeccHOHATbHBIE
3alayd ¢ TPUMEHEHHEM OOIIEUHKEHEPHBIX
3HAHUH

3agauu ISl CAMOCTOSATEIBHOTO PEIICHUS:

3amada 1. OmpenenuTh paBHOBECHOE MaplHalbHOE NABICHHWE KUCIOpOJa B Ta30BOM cMecH
CO-CO; mpu Temneparype 1300 °C u Pcoo/ Pco = 0,35.
3amada 2. OmpenenuTh PaBHOBECHOE MaplUANBHOE JABICHHE KHCIOPOJa B Ta30BOM CMecH
H,-H,0 nipu remnieparype 1500 °C u Pyypo /P 1 =0,30.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEACTBA

3anaga 3. Kakoe gomkHo 0b1Th oTHOIIEHUE % CO2/%CO B razosoii cmecu CO-CO,, 4To0bI ipu
temnepatype 1200 °C paBHOBECHOE J1aBlI€HUE KMCIOPOJa B HEM cocTaBisiio Po,= 1,5: 10” ITa?

3anaga 4. Kakoe momxkHo ObiTh oTHOIEeHHE %H,0/%H; B razosoii cmecu Hp-H,O, uToOBI TpH
temnepatype 1300 °C paBHOBECHOE J1aBJI€HUE KMCIOPOJa COCTaBIsIO Poy= 2+ 10” ITa?

3amaua 5. OmnpenenuTs TeMIeparypy, MPU KOTOPOM paBHOBECHOE MapIUaIbHOE JdaBICHUE
kucioposa B razoBoit cmecu CO-CO, npu otHommennu PCO;, /PCO=0,2 cocraBut Po, = 4-10-5
Ila.

3amaua 6. OnpenenuTh TEMIepaTypy, MPU KOTOPOM pPaBHOBECHOE MapIMaIbHOE JdaBICHUE
kuciopoja B razoBoit cmecu Hy-HoO nipu otHOmIeHnu P ppo/ P 112=0,25 coctaBut Poy = 5-10-5
[Ta. 3amaga 7. OnpenenuTh paBHOBECHBIN cocTaB ra3oBoii cMecu Hj - O - H,O npu remmieparype
700 °C, eciau UCXOHBIE NTapUHAIbHBIC JABJICHUS Ta30B B 3aKpbITOM cucTeMe coctasisuim 0,333
aTM.

3amaua 8. OnpenenuTs paBHOBECHBIN cocTaB razoBoit cmecu CO - Oy - CO; mpu Temnepatrype
800 °C, ecnu UCXOIHBIE TAPIIUATILHBIE JAaBJICHUS ra30B B cucteme coctasisuin: CO — 0,5 atm, O2
—0,3 atm, CO2 — 0,2 atm.

3amaua 9. Omnpenenuth, NpU KaKOH TeMIEpaType CpOACTBO KHUCIOpOAa K BOJAOPOLY H
MOHOOKCHUJY yTIepo/ia OJMHAKOBO.

3amgava 10. OnpenenuTs BO3MOXKHOE HalpaBleHHWE PEAKIIMKU BOISHOTO Ta3a MpH TeMmIepaType
900 °C, ecnu ucxomHas razoBas cmech conepxkut 23% CO, 27% H0, 20% 14 CO; u 30% Ho.
O6mee nasienue B neun paBHo 105 Ila, a koHcTanTa paBHOBecus peakiuu mpu 900 °C paBHa
0,76.

3amaua 11. Onpenenuts TeMmmeparypy, NpH KOTOPOW B pe3yjbTaTe MPOTEKaHUS PEaKIuu
BOJSIHOTO Ta3a paBHOBECHAs ra3oBasi cMech conepxkut 26,2% CO, 30,2% H,0, 16,8% CO, u
26,2% H,. TemmneparypHas 3aBuUcHMOCTb 3Hepruu [mb6ca mns peakmmu CO(r)+H20(r)=
CO2(r)+H2(r) umeet Bug G= - 36600 + 33,5* T, JIx

OIIK-1.3

[Ipumenser MeTOAbl  MOJEIMPOBAHUS

n

MaTCMAaTUYCCKOI'0 aHaJIn3a JJId pCHICHUA 3aaa4

TECOPCTUUCCKOTO U MMPUKIAJHOI'O XapaKTepa

3amanne Ha pernieHue 3aaad u3 NpodecCHOHATbHONW 00JacTH (JIOMAallHee WHIUBUAYATbHOE
3a71aHue)
3amaua 1.

Hnsa peakiuu: Cpy + CO2y = 2CO() ypaBHEHHE 3aBUCHMOCTU KOHCTAHThI PaBHOBECHs
OT TeMIIepaTypsl KOTOPOH UMEET BUJ:

gk, =226




CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeaCcTBa
KOMIIETEHIIUH

ONpEJICTUTh PABHOBECHBIN COCTaB rasa B 3aBUCHUMOCTU OT TEMIIEpaTypbl U JaBjieHHs (Talil.).
[TonydeHHble 3HaUEHUS IPEICTABUTH B BUIE TaOIUIBI U IrpaduKa.

Bapuanr | Temmeparypa °C CocTtaB UCXOIHOM Ta30BOM CMECH
% CO | %H20 | %CO2 | % H2

1 500 600 700 800 900 5 15 35 45

2 550 650 750 850 950 10 20 40 30

3 1000 1050 1100 1150 1200 15 25 45 15

3amaua Ne2. Jlynst peakiuu:
C(T) + Coz(r) = ZCO(F)
ypaBHEHUE 3aBUCUMOCTH KOHCTAaHTBI PABHOBECHSI OT TEMIIEPATYPhl HIMEET BH/I;
8916
9K, = ———+911
T
OTIpeICTUTh PAaBHOBECHBII COCTaB raza B 3aBUCHMOCTH OT TE€MIIEpaTypbl U JaBieHus (Tad:i.).
[TosrydeHHbIC 3HAUCHUS IPEJICTABUTH B BUJIC TAOIUIIBI U TpaduKa.

Bapuant | Temneparypa °C [aBnenue (aTm.)

1 500 600 700 800 900 5 15 35 45
2 550 650 750 850 950 10 20 40 30
3 1000 | 1050 | 1100 |1150 |[1200 |15 25 45 15




6) Iopsiiok mpoBeeHHsI TPOMEKYTOUHOM aTTECTAIlMH, TIOKA3aTeI U KPUTEPUHU OLICHUBAHUS:

[IpomexxyTouHasi arrecTanus IO JAUCHUIUIMHE BKIIOYAET TEOPETUYECKHE BOMIPOCHI,
MIO3BOJISIIOIINE OLIEHUTH YPOBEHb YCBOCHHS OOYYAIOLIMMUCS 3HAHWH, U MPAKTUYECKUE 3aJaHus,
BBISBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, TPOBOIUTCS B (hopMme:

- BBIIIOJTHEHUS 1 3aIUTHI JJA0OPAaTOPHBIX padoT;

-BBITIOJTHEHUS M 3aLUTHI JOMAIIHEH pacueTHO-TpadudecKoil paboThl,

- 3a4eTa.

Brimonnenue mabopaTopHbIX padOT MPOBOIUTCS B YUEOHBIX ayIUTOPHUSX Ul MPOBEICHUS
7a00paTOPHBIX PadOT MO JucHUILIHHE «DPU3nUecKas XUMHS IMPOMETALTYPIHYECKUX TIPOLIECCOBY
10JI PYKOBOJCTBOM IIpPENOJaBaTels, pacueT M IOJArOTOBKAa K caade J1abopaTopHOH paboThl
OCYIIECTBIISICTCS 00YJAIOLIMMCS CAMOCTOSTEIBHO.

Kpurepuu oneHuBanusi AOMaliHel pacdyeTHO-TpadUUecKoil paboThl: «3a4YTEHO», «He
3a4TEHO».

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OLCHKY «3a4TeHO0» CTYJICHT I10JIy4aeT, €CIIM MOKET MI0Ka3aTh 3HAHHs HA YPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHsI HH(OPMALIUY, MHTEIJIEKTYalIbHbIe HABBIKU PELICHUS IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEAJIOKEHHON CUTYallUH.

— OLEHKY «He3a4TeHO0» CTYACHT IOJy4aeT, €CJIM He MOXKET [10Ka3aTh 3HAHUs Ha yPOBHE
BOCIIPOM3BEICHHUS U OOBSICHEHUSI MHPOPMALINHU, HE MOXKET ITOKa3aTh UHTEIICKTya IbHbIC HABBIKU
peleHHs IPOCThIX 3ajiay, 1aTh OLIEHKY MPEATIOKEHHON CUTYyaIuH.



