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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokonm ot 20 r. Noe
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTauryprud U XUMHUECKUX TeXHOJIOTHIA

[Iporokonm ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBOGHUSI TUCHUIUIUHBI «DHU3ndecKkass XUMHUS MTUPOMETAITYPIrHYECKUX
MIPOLIECCOBY SIBIISIOTCSA:

- U3y4YEeHHE COBPEMEHHBIX METOJIOB HCCIEA0BaHUS CTPYKTYPhI U (PU3UKO -
XUMHUYECKHUX CBOMCTB METAINTMYECKUX U OKCHIHBIX PACILJIaBOB;

- M3yYeHHeE MpoleccoB (a30BbIX MPEBPAIICHHUN B METALTHYECKUX CUCTEMAX;

- IpHOOpETEeHNE HABBIKOB MPUMEHEHHS TEOPETUUYECKUX Pa3pabOTOK K MPAKTUYECKUM
3aJlayaM MCCIIeI0BaTeNIbCKON JesITeIbHOCTH;

- 1aTh 00yYaroIMMCsI OCHOBBI 3HAHUN B 00JaCTH BHICOKOTEMIIEPATYPHBIX
METAJLTyPrUUeCKUX MPOIECCOB;

- 00ecreynTh MOArOTOBKY K YCBOCHUIO MPOPUINPYIOLIUX TUCIUILUINH U
CaMOCTOSITENIbHON MHXKEHEPHO J1eATeIbHOCTH.

2 MecTo quCHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnunnuna @uznueckas XUMHUS TUPOMETAJUTYPTHUECKUX ITPOLECCOB BXOJIUT B
00s3aTeNbHYI0 YaCTh Y4eOHOT0 T1aHa 00pa30oBaTeNbHOM MPOrpaMMBl.

st u3ydeHus TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(hOpMHUPOBAHHEIE B PE3YJIBTATE U3YUCHUS JUCIHUILTAH/ IPAKTHK:

HNudopmarrka u nHGOPMAITMOHHBIE TEXHOJIOTUU

dusnueckas XUMUs

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

Marematuka

®dusuka

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC IPU U3YUCHUU JAHHOM JTUCHIUTLITUHBI
OyayT HEOOXOIMMBI JJIsT U3YUICHUS TUCITUTLIAH/TIPAKTHK:

JInTelinoe npon3BOACTBO

KosmieBast o6paboTka cranu

MeTtoabl uccie10BaHNs MaTepUaIOB U IMPOLECCOB

HoBrie TexHOMOTHYECKHE PEIICHUSI B METAJUTYPTHH YEPHBIX METAJJIOB

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUUIUIUHBI (MOAYJISI) M IUIAHMPYEMBbIe Pe3yJIbTaThl 00y4YeHus

B pe3ynbraTe ocBO€HUS TUCHMILIMHBI (MOy ) «Du3znyeckast XUMHS
MUPOMETAITYPTUYECKHUX MPOLIECCOBY» 00yUaroLMiics JoKeH 001a1aTh CIeAYIOIUMU
KOMIIETEHIHSMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnoco0eH pemaTh 3a1a4u IPoheCCHOHATBHOMN eATEIbHOCTH, TPUMEHSS METO 1B
MO/ICJIMPOBAHUS, MATEMAaTHYECKOTO aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE
3HaHUS

OIlK-1.1 Hcrnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHITUIIBI DU PEILICHUH
MPAKTHYECKHX 3a7a4

OIIK-1.2 Pemaer ctannapTHbie mpodecCHOoHaIbHbIE 33Ja4l ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHHM

OIIK-1.3 [IpumeHnsieT MeToABI MOAECIIUPOBAHNS U MATEMATHYECKOTO aHAIN3a JIIs
penIeHus 3aJ1a4 TEOPETUUECKOTO U NPUKIIAJHOTO XapakTepa




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas padora — 57,2 akaJi. 4acoB:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 3,2 aKaJl. 4acoB;

— camocTosTenpHas pabora — 15,1 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
o KOHTaKTHas paboTa E =z ®dopma TeKyIero
Paszen/ Tema 5 (B akaj. yacax) g E(‘ Bun KOHTPOJISI Kox
g 3 © | camocTosTeNnbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI ] e = . | xommerenuun
3 0 & paboThI TIPOMEKYTOYHOMH
na6. | mpakr. [ $.8 aTTeCTaluu
Jlek. Z® 1T
3aH. 3aH. | O &
1. Pa3men 1 . TepmoanHamuka
MPOIIECCOB TOPEHHSI TOIUINBA
1.1 Kucnoponustit ITogroroska k OIIK-1.1,
. CobecemoBanue 1Mo
HOTEHIMAJI Ta30BOH (asbl. 6 1,1 | nabGoparopHoMy OIIK-1.2,
Teme
Peakuus BoasgHoro rasa 3aHATHIO OIIK-1.3
IIpoBepka u 3amura
1.2 KuneTtnka 1 MEXaHHU3M 3 POBEP H
N IlogroroBka k WHJIMBHUYaJIbHOTO OIIK-1.1,
peaxiuii TopeHus.
TepmoHamuKa peaxiuii 4 1 nmabopaTtopHOMY pacdeTHo- OIlK-1.2,
o pCHl/lﬂ epona 3aHATHIO rpaduuecKoro OIlK-1.3
P YrIepoa 3amanus Nel
HWroro no pazaeny 4 6 2,1
2. Pazgen 2. Iponeccrr
00pa3oBaHMs U TUCCOLUALIUH
XHUMHYECKUAX COSTUHEHUI
CamocrosTensHoe
n3ydeHue
eygﬁoﬁ " Brimonnenue u
2.1 Jlucconmarus Y‘;a HO obeyxene OIIK-1.1,
K.a 60HaTOLlI3 I/ILE)KI/ICJ'IOB 2 8 2 JINTE y;T Bl JIAHHRIX OIIK-1.2,
P PaTyPEL nabopatopHoi OIlK-1.3
IToaroroBka k
N paboTsr Ne 1
nabopaToOpHOM
3 pabote Ne 1
CamocTosTenbHoe
U3y4YCHHE
engoﬁ " Brimonnenue u
2.2 KuneTnka, MEXaHU3M vt o0cyxeHne OIIK-1.1,
HAyYHO
Mpolecca TUCCOLUAIII 6 JaHHBIX OIIK-1.2,
JIUTEPATYpPHI. .
KapOoHaTOB 71a00paTOpHOI OIIK-1.3
IToaroroBka k
N pabotbr Ne2
nabopaToOpHOI
padote Ne 2
HWroro no pasaeny 2 14 2
3. Paznen 3. OcHOBBI TEOpUU
BOCCTaHOBJICHHSI OKCH/JIOB
3.1 TepMogrHAMHKA 3 10 2 IToaroroBka k Brinonnenue u OIIK-1.1,




o0cyxieHne

BOCCTaHOBJICHHUS METAJLIOB 1ab0paTOPHOMY JAHHBIX OIIK-1.2,
razamu 3aHATHIO nabopaTopHOi OIIK-1.3
paboter Ne3
CamocrosTenpHOS
3.2 BoccranoBieHue
OKCHJIOB M€Tajja H3YHCHHC CobecenoBaHue 1o OIIK-1.1,
BOJOPOJOM M OKCHAOM 1 y4€OHOH 1 TEeMe OIIK-1.2,
;[e po Ha A HAY4HO OIIK-1.3
yriepoa JTUTEPATYPBI
CamocrosTenpHOE
3.3 Kapbo- U3y4deHHe OIIK-1.1,
N CobecenoBanue Mo
METAJTIOTEPMHUUYECKOE 4 1 yueOHO U OIIK-1.2,
Teme
BOCCTaHOBJICHHE OKCHIIOB HAYYHO OIIK-1.3
JIUTEPATYPHI
HWroro no pazaeny 4 10 4
4. Pazgen 4. Mertamrypruueckue
pacruiaBbl
3amura
Brmonmerne WHAUBUIYaJIbHOTO OIIK-1.1,
4.1 AKTHBHOCTB pacderHo-
KOMIIOHEHTOB B pacTBOpax 2 rpaduueckoil PacHeTHO" OIK-1.2,
rpadUuecKoro OIlK-1.3
pabotsr Ne2
3amanus Ne2
TToaroroska k Brinonnenue u
4.2 MeTtamtyprudeckue
i, Teopri (MojeH) nabopaTopHOMY o0cyxieHne OIIK-1.1,
MeTanﬁ MECKIX 6 3aHATHIO. JAaHHBIX OIlK-1.2,
acnnag(l))a JlabopatopHas nabopaTopHO OIlK-1.3
p pabota Ne4 paboThr Ned
HWroro no pazaeny 6 2
5. Pazgen 5. ®usuxo-
XUMHYECKUI aHaJM3 ITAKOB
5.1 JIBoitHBIE AUArpaMMBI I;ii%ai(ﬁf; VYeTHbll onpoc OIIK-1.1,
COCTOSIHUSI IIUTAKOBBIX 4 1 P (cobecenoBanue); OIlK-1.2,
BBIMOJTHCHHUS
CHCTEM. peleHue 3a1a4 OIIK-1.3
peleHus 3ama4q
5.2 lnarpaMMBbI COCTOSTHHSI CaMI(/)IgTOZf{iI?Hoe Yerubiii onpoc OIK-1.1,
) P 4 2 YHCHHS (cobecenoBanue); OIlK-1.2,
TPEXKOMITOHEHTHBIX CUCTEM. yueOHOM
pelieHue 3anau OIIK-1.3
JIUTEPATyPhI
CamocrosTeNpHOoe
H3yUYeHHE
5.3 JluarpaMma COCTOSHHS nn};::;?;;;u YcrHbii onpoc OIK-1.1,
cuctems Ca0-Al203-Si02 2 Paspagorka | (codccenosanne), | OIK-1.2,
pelieHue 3a1a4 OIlK-1.3
aropuT™Ma
BBIMOJTHCHHUS
pelieHus 3aaa4.
HWroro no pazaeny 8 5
HWroro 3a cemectp 18 36 15,1 DK3aMeH
Hroro no aucuuruinie 18 36 15,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

O0pa3oBarenbHbIE TEXHOIOTUU — 3TO LET0CTHAS MOJIENh 00pa30BaTEIIHLHOTO
polecca, CMCTEMHO OTPEIEIISIONIAs CTPYKTYPY B COACPKAHHUE NEATSILHOCTH 00CUX CTOPOH
3TOTO Tpoliecca (MPenoaBaTelis U CTyASHTa), UMEIOIIasl eTbI0 JOCTHKCHHUE TUTAHUPYEMBIX
PE3YNIBTATOB C MOMPABKOW HA WHAUBHUIYAbHBIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOJIOrHYHOCTh Yy4eOHOTO MPOIEcca COCTOUT B TOM, YTOOBI CIeNIaTh YIeOHBIH mporiecc
MTOJIHOCTBIO YITPABIISIEMBIM.

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

— JIeTaJbHOE OMKMCAaHUe 00pPa30BaTEIbHBIX IENICH;

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

— UCTIOJIB30BAaHUE OOPATHOW CBSI3U C IETBI0 KOPPEKTUPOBKU 00Pa30BATEIHLHOTO
mpolecca;

— TapaHTHPOBAHHOCTH JOCTUT'AEMBIX PE3yJIbTaTOB;

— BOCIIPOM3BOJIMMOCTh 00Pa30BaTEIBHOIO MPOLIecca BHE 3aBUCMMOCTH OT MacTepCTBa
IpernoaaBaTelis;

— ONTHUMAJIBHOCTh 3aTPAUYUBACMBIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMIIETEHTHOCTHOTO TI0IX0/1a TIPEAYCMAaTPHBAET KCIIOJIb30BAaHHUE B
y4eOHOM IPOIECCe aKTUBHBIX U MHTEPAKTHBHBIX (POPM MPOBECHHUS 3aHATHI B COUYCTAHUU C
BHEAYJMTOPHOM PabOTOM C 1eTbI0 (POPMHUPOBAHUS M Pa3BUTHSI MTPO(HECCHOHATLHBIX HABBIKOB
00y4aroIuxcs.

[lenu, mocTaBICHHBIC TPH U3YYEHUH KYpPCa, IOCTUTAIOTCS 33 CUET KOMIUIEKCHOTO
M0JIX0/1a K 00yYCHHIO CTYJICHTOB, OCHOBAHHOT'O Ha COYETAHUHU TEOPETHUECKOTO Kypca,
71a00paTOPHBIX 3aHATHH U CAMOCTOSITEIILHOM MTO3HABATEILHOM JICATEIILHOCTH CTYICHTOB.
W3ydeHne TeopeTHyecKoro Kypca npoBOJIUTCS B CIICIUATU3UPOBAHHBIX JICKIITMOHHBIX
ayJMTOPHUSAX C UCIIOJIb30BAaHHEM BUICOTEXHHUKH, ITO3BOJISIONICH TPAHCIUPOBATh Yepe3
MOHHUTOP PUCYHKH, CXEMBbI, MOJICIIH, KOTOPbIC B 3HAYUTEIBHOM CTETICHN 00JIEryaroT
MMOHMMAaHHE Kypca.

3aHATHS POBOJATCS C MPUMEHEHUEM TPAJIULIMOHHON U MOJYIHHO-
KOMITETEHTHOCTHOM TEXHOJIOTH ¢ UCTIONb30BaHUEM MIHTepHET-pecypcoB.

JIeK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1€ MPAKTHUECKUX 3aHATHI U
nmabopaTopHBIX paboT, Ha KOTOPBIX BBIMOIHSIOTCS TPYIOBBIC WM WHIUBUAYAIbHBIE
3a/laHus 1o poreHHON Teme. Ha mpakTrueckux v 1abopaToOpHbBIX 3aHITUAX CTYACHTHI
MPUOOPETAIOT HABBIKU MCCIEA0BATENbCKON JEATENILHOCTH U YMEHUS OOBICHATH PE3yabTaThl
9KCIIEPUMEHTAa, OCHOBBIBASICh HAa 3HAHMSIX TEOPETHUECKOM yacTu kKypca. [Ipu npoBeaennn
1ab0PaTOPHBIX 3aHITHI UCIONIB3YETCSI METOJ KOHTEKCTHOTO 00yUeHUs, KOTOPBIH MO3BOJISET
YCBOUTH MaTepual MMyTeM BBISIBICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM U €r0
MPUMEHEHHUEM, a TAK)Ke TEXHOJIOTHSI MOAYIHHOTO 00Y4YEeHUS U KOJIIEKTUBHOTO
B3anMo00y4eHus (mapHas paboTa Tpex BUJIOB: cTaTUYecKas mapa, IMHaMudeckas mapa,
BapHaIllOHHAs Tapa).

NuauBuayaibHas caMOCTOSITENbHAS TIO3HABATEIbHAS IS TEILHOCT CTY/ICHTOB
3aKJIF0YAeTCs B OJ00pE TUTEPATypHI IO paszienaM Kypca u ee uzydeHnuu. [Ipu atom
MIPEeIyCMOTPEHBI MHAUBHUYyaTbHBIC U TPYIIOBbIE KOHCYIBTAIIUHU 110 U3Y4aeMbIM pa3/ienam
Kypca. B pe3ynbraTe u3yueHuss JaHHOW NUCHUIUIMHBI CTYACHTHI IOJDKHBI IPUOPECTH 3HAHMS,
YMEHHUS U OTIPEICIIEHHBIN OTBIT, HEOOXOAUMBIE JIJIs OyAyIIel MPaKTUIeCKON AeSITeNbHOCTH.
CaMocTosTenpHas padoTa CTYJACHTOB CTUMYJIHUPYET CTYJACHTOB K CAMOCTOSITSIIbHON
popadoTKe TEM B MPOIIECCE BHITIOTHCHIS HHIUBUAYATbHBIX 3aaHHH, B TIPOIECCEe
MTOJITOTOBKH K KOHTPOJIBHBIM PaboTaM W UTOroBOM aTTectanuu. CaMmocTosTeNlbHas paboTa
CTYJICHTOB HaIlpaBJIeHa Ha 3aKPeTUICHUE TEOPETHYSCKOTO MaTepHralia, H3JI0KEHHOTO
mperoaBaTesieM, Ha MPopabOoTKy TeM, OTBEJICHHBIX Ha CAMOCTOSATEIFHOE U3YUCHUE, Ha
MTOJITOTOBKY K BBIMTOTHCHHIO H 3aIIUTE JIAOOPATOPHBIX padOT, MOJATOTOBKY K KOHTPOJILHOM



paboTe ¥ UTOTOBOI aTTECTAIIHH.

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[IpencrapieHo B mpuioxeHuu 1.

7 OueHO4YHbIE CPEICTBA VIl IPOBEIeHUsI POMEKYTOYHOM aTTeCTAIIUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCIUIIUHBI

a) OcHoBHas JUTEpaTypa:

1. Tompamreitn H. JI. Kpatkuii kypc ¢pU3n4ecKoil XUMUH METAJUTyPTUYECKIX
nporueccoB [ Teker]: yaeobnoe mocobue / H. JI. Tompamreitn; MI'TV. - 2-e u3g. -
Maruurtoropck, 2012. - 338 c.: ui., muarp., rpad., cxemsl, Ta0JI.

2. OCHOBBI METAJUTYPTHUECKOTO MTPOU3BOICTBA : yueOHuK / B. A. burees, K. H.
Bnosun, B. M. Kosokounbies [u ap.] ; mox obmieit pexaknueit B. M. Konokonbiesa. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. —
Tekcr : anexTpoHHbIH // JlaHb : 51eKTpOHHO-OMOMMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/129223 — Pexwum nocTyma: isi aBTOPU3. TOJIb30BaTEIICH.

0) lono/iHUTeILHAS JIUTEPATYypa:

1. Muxaiinos, I'.I". TepmoauHamMiKa METAJUTYprHYECKUX UTAKOB : yaeOHOE TTocooue /
I'.I". Muxaiinos, B.U. Autonenko. — Mocksa : MUCHUC, 2013. — 173 ¢. — ISBN 978-5-
87623-729-3. — TeKcT : aneKTpoHHBIH // JIaHb : 2IeKTpOHHO-OMONINOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/47475

2. Muxaiinos, I'.I'. TepmonHamMuKa METaUTyprUu€CKUX MPOIIECCOB U CUCTEM :
MoHorpa-¢us / I'.I'. Muxaiinos, b.U. Jleonosuu, }0.C. Ky3nenos. — Mocksa : MUCHUC,
2009. — 520 c. — ISBN 978-5-87623-224-3. — Texkcr : 2neKTpoHHbIH // JIaHb : 2IEKTPOHHO
-oubimmoTeunas cu-crema. — URL: https://e.lanbook.com/book/117016

3. JIy3run, B.I1. Teopus u TeXHOJIOTUS METAJLTYPryu cTaiu : yueOHoe nocodue / B.I1.
JIysrun, A.E. Cemun, O.A. Komonoa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN 978-5
-87623-346-2. — Tekcr : aneKTpoHHbIH // JIaHb : 2JeKTPOHHO-OMOIMOTEYHAs cCHCTeEMA. —
URL.: https://e.lanbook.com/book/2062

4. Usnes, C.A. MeTtamuypruueckue TeXHOIOTHU. MeTalmyprusi Y4EpHBIX METAILJIOB :
yuebnoe mocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. —
ISBN 978-5-906846-57-0. — TekcT : anekTpoHHBIH // JIaHb : 21eKTpOoHHO-O0nOIMoTe Has
cucrema. — URL: https://e.lanbook.com/book/108106

5. TepmoanHamMuKa, KHHETUKA M pacyeThl MeTaJLTyprudeckux npoueccos / C.H.
[Tagepun, JI.1. Perxonkos, I'.B. Cepos [u ap.]. — Mocksa : MUCHUC, 2010. — 235 ¢c. —
ISBN 978-5-87623-312-7. — TekcT : 251eKTpOHHBIH // JIaHb : 31eKTpOHHO-01OInoTe HAas
cuctema. — URL.: https://e.lanbook.com/book/117022

B) MeToauyecKkue yKa3aHus:

1. CmupnoB A. H. TepmonnHamuka mpoueccoB ropeHus TOIIMBA | METOAMUYECKHE
yKa3aHUs JUIs CTYIEHTOB MO AUCHMILTHHE "Du3ndeckas XUMUs METAIITyprUuecKux
nporeccoB" / A. H. Cmupuos, M. A. lllectooutos, C. B. IOauna ; MI'TY. - Marautoropck :
MI'TY, 2013. - 1 sanekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3573 . - TekcT : 2IeKTPOHHBIH.

2.CseunukoBa H. O. [IpakTrkym 1o puU3nKo-XUMHUYECKUM OCHOBaM
METaJTypruuecKux MporeccoB : mpakTukyM [ais By3oB] / H. FO. Ceeunukosa, C. B.
KOnuna ; MarnuTtoropckuii roc. Texuuueckuit 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'. UI. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2707 . - TeKCT : 2IEKTPOHHBIN.

3. Ceunukosa H.1O., CmupnoB A.H., IOguna C.B. Meroanueckue ykazaHus: s
BBITOJIHEHUS JTAOOPAaTOPHBIX PadoT Mo AuctuIinHe «Puzndyeckas XUMHS
MUPOMETAILITYPTUYECKHUX TPOLIECCOBY VIS CTYACHTOB BCEX CIIEIMATILHOCTEH Beex (hopm
oO0yuyenus. Marauroropck: M3a-so Marauroropck. roc. TexH. ya-ta uM. I'.J1.Hocoga, 2015,
29 c.

4. CmupHoB A. H. Onpenienenre akTHBHOCTH KOMIIOHEHTOB METAJNTyPrUueCKUX
pacmiaBoB : metoauueckue ykazanus / A. H. Cmupuos, M. A. Illepcrobutos, C. B. KOnuHa ;
MI'TY. - Maruutoropck : MI'TY, 2013. - 1 anekrposn. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/262 . - TekcT : 3JEKTPOHHBIA.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammuoe obecnevyenue

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
7Zip CBOOOJITHO pacrpocTpaHsIeMOe 06eccpodHo
FAR Manager CBOOOJTHO pacrpocTpaHsIeMoe 06eccpovHO
bpay3ep Yandex |cBOOOIHO pacnpocTpaHsIeMoe 6eccpouHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

HasBsanue kypca Cchuika
HaHI/IOHaJ'H:Ha}I I/IH(i)OpMaLII/IOHHO-aHaJ'II/ITI/I‘IeCKa}I URL:
cucreMa — POCCHMCKMH ~HHACKC  HAyHHOTO https://elibrary.ru/project _risc.asp
HUTHUPOBAHUA
Poccuiickas  T'ocynapcsennas — dubnmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru
?JEKTPOHHHG pecypept bubmmorexkn MITY . https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JUCIUIIIIMHBI 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

MartepuanbHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTMHEI BKITIOYAET:

1. YueOHas aynuTopust A1 IPOBEACHUS 3aHITHI JICKITMOHHOTO THUIIA OCHAITCHA!

- TEXHUYECKUMH CPEJCTBAMU O0YUYEHUS, CITYXKAITUMU JJIS IIPEJCTaBICHUS yUeOHOM
nHpopManuu OOJIBIION ayAUTOPUN: MYTbTUMEIUNHBIMHU CPEJICTBA XPaHEHUS, TIEpeIadu U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CIICHMAITU3UPOBAHHON MEOETIBIO.

2.YueOHas ayAuTOpUs VI MPOBEACHUS J1a00paTOPHBIX 3aHATUN «XUMHUYECKUE
nabopaTopum» OCHAIIICHA JJA0OPATOPHBIM 000PYI0BAHUEM:

- XMMHUYECKHE PEAKTHUBHI,

-Xumudeckas rnocyjaa

-JIabopaTropHbIe YCTaHOBKH

-IlmakaTel 10 TeMam pabodeit mporpaMmbl

- CIICIMAITU3UPOBAHHON MEOETIBIO.

3. YueOHas aymuTOpHS JJIS TPYIIIOBBIX M MHAUBUIYAIbHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJISI ¥ POMEKYTOYHOM aTTeCTallid OCHAIICHA:

- KOMIIbIOTEPHOI TexHuKO# ¢ maketoMm MS Office, ¢ moakmoyeHnem Kk cetu
«IHTEepHET» U € JOCTYIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEIY
YHHUBEPCUTETA;

- CIICHIMAIU3UPOBAHHON MEOEIBIO.

4. ITomereHue Il CaMOCTOSATEIILHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOH TexHuKO# ¢ maketom MS Office, ¢ moakmoyeHnem Kk cetu
«IHTEepHET» U € JOCTYIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICHIMAIU3UPOBAHHON MEOEIbIO.

5.Ilomemnienue ast XpaHeHUs ¥ MPOPUIAKTUYECKOT0 00CTyKUBaHUS y4eOHOTO
000pyIOBaHUs OCHAIIEHO:

- CIICUATM3UPOBAHHOM MEOEIbI0: CTeIaXaMH JIJIsl XpaHeHHs y4eOHOTOo
00opynoBaHUs;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTr0 000pYy/I0BaHMS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIIMU U MaTepUasoB.



Ipuioxenne 1

6 YueOHO-MeTOoAMYeCcKOe o0ecTieyeHrne CAMOCTOATEIbHOH PadoThl 00y4arouXxcst
Conep:kaHue TeOPeTHYECKOr0 pa3/iesia AMCHUILIHHBI

(camocTosiTEIbLHOE U3YyUEeHHUE)

1. Knaccudukanus Metamutyprudeckux mnpoueccoB. OCHOBHbBIE 3aKOHBI TEPMOJAMHAMUKH.
Oueprus ['m60ca n xumudeckuii moreHman. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS U YPaBHEHUE
uzotepMbl peakiuu. CrangaptHoe usMeHenue sHepruu ['nb6ca. CmeleHue paBHOBECHUS U
npaBuio (as.

2. I'openue oxcupa yrimepona. I'openune Bogopona. Peakius BoasHoro rasa. Peakius
B3aumoyeiicteus yriepona ¢ COz. Peakuuu HEMONHOTO W TOJHOTO TOPEHUS Yriepoja.
PaBHOBecHBIN cocTaB rasza. Bocriamenenue rasosbeix cMeceil. llennbie peakuuu. Kuneruka n
MEXaHM3M TOpeHHs TBepaoro yriaepoaa. OCHOBBI KHHETUKM TETEPOr€HHBIX IIPOIIECCOB.
Xapakrepuctuka AUQPQPY3MOHHBIX TporieccoB. OCOOCHHOCTH TPOIECCOB B KUHETHUECKOH W
T Py3nOHHOH 00IacTAX.

3. Kunernka okucnenus MetayuioB. Poms auddys3um peareHTOB dyepe3 OKaTUHY U
KPUCTAJZIOXMMHUYECKOI0 MPEBpAILEHUs] Ha TPaHUIIE MeTaIlI - OKcuJ. PopManbHO-KHHETUYECKOE
ypaBHEHHE Tpoliecca U ero aHanu3. Kuaernueckuii 1 1udQy3nOHHBIN peKUM peakiuu. Bimsaue
TeMIIepaTypbl Ha CKOPOCTh OKucIeHUs. OKUCIUTEeNbHOE papUHUPOBAHUE KHUJKHUX METaJIIOB.
IlocnenoBaTenpHOCT  OKMCIECHHsS  IpuMmecedl. TepMOIMHAMMYECKUMM  aHalu3  PEeaKUuu
JUCCOLUALUU KapOOHATOB. Kunernka mporuecca JUCCOLAALINH, 0COOEHHOCTH
KPUCTAJUIOXMMUYECKOIO0 IPEBPAIlCHHs. ABTOKAaTaIW3 Iponecca. BiusHue wu3Menp4eHUs
TBEPAbIX (pa3 Ha TEPMOJMHAMHYECKHUE U KHHETUYECKHE XapaKTepUCTHKHU Ipolecca.

4. CTpoeHue M CBOICTBAa METAJUTyprUYECKUX pPaciiaBoB. DU3MKO-XMMUYECKHH aHATIH3
1ITaKoB. J[BOWHBIC TUarpaMMbl COCTOSIHUS IINIAKOBBIX CHUCTEM. JlMarpaMma COCTOSIHUSI CHCTEMBI
CaO0—AIl;03—SIiO>. PaciinaBnennbie nutaku. MoJekysipHas Teopus. BsS3kocTh 1UTakoB.

Cepa B uyryHnax u cransax. [Iponeccel necynbdypanun sxene3Hbix ciuiaBoB. ['a3sl (Bogopo
M a30T) B OKeJNe3HbIX cIiulaBax. PactBopumocts Ta3oB. Kucinopog B Kele3HBIX
crtaBaxHemeraminyeckue BKIIOUEHUS B CTAISIX U TEXHOJIOTMYECKHE CIIOCOOBI papUHUPOBAHUS
MeTajljla OT HEMETa/UNIMYECKUX BKIOYEHHH. [loBEpXHOCTHBIE SBJIEHHS B METAITYPrHUECKUX
poreccax. IToBepxHOCTHOE HaTSHDKCHUE IIJIAKOB " KEJIE3HBIX CILJIaBOB.
IToBEpXHOCTHO-aKTUBHBIE BEILIECTBA.

JlabopaTopHble padoThI:

JlaboparopHas pabota Ne 1: TepMoaMHAMUYECKUN aHAIHU3 PEAKIIUU AUCCOIUAIIH
KapOoHaTa KaJbIlus;

JlaboparopHas pabota Ne 2: ['paBUMeTpUUECKOE HCCIETOBAHNE KHHETUKU JUCCOIUAIIH
KapOoHaTa KaJbIlus;

JlaboparopHuas pabota Ne 3: ['paBuMeTpruecKoe HcCleA0BaHNE MAaKPOKMHETHUKHI
OKHCIICHHUSI JKelle3a;

JlaboparopHnas pabota Ne 4: OnpeneneHue 1eKTPOIPOBOAHOCTH IITAKOBOT'O PACIiaBa.

@DopMyJIMPOBKA HHAUBUAYAJIBHOTO 3aganus Nel
(PacuerHo-rpadguyeckasi pabora Nel)



1. Jns peakuu BogsHoro raza CO + H20 = CO2 + H2  ompenenuTh BO3MOXHOE HalpaBlIeHUE
peakIMy U PaBHOBECHBIM cocTaB rasa npu temmeparypax: 700, 800, 900 u 1000° C, ecnu
UCXOJHas 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

@®opMyJIHPOBKA HHANBUAYAJIbHOI0 3a1aHus Ne 2
(PacueTrHo-rpadpmueckas padora Ne2)

3amgaua 1
Onpenenutb akTUBHOCTH OKcua xemne3a FeO B mommkoMroHeHTHOM 1iake (Tal. 1).
Tabmuma 1
CocraB IJIaKOBOTO paciuiaBa mac. %
Bapuant CaO MgO MnO FeO SiO2 P20s
1 40,0 50 3,0 25,0 25,0 2,0
3agauya 2
OnpenenuTb aKTUBHOCTh KOMIIOHEHTOB B CIUIaBaX Ha OCHOBE keje3a (Tadi. 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
TTapaMeTpsl B3aUMOJIGHCTBHUSA &1 KOMIIOHEHTOB CIUIABOB HA OCHOBE JKelle3a
npu 1600 °C
DnemMeHT OnemeHrt 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
@) -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20

I[IpumepHbIe BONpockl 1JIs cobecel0OBAHUA 110 TeMaM:
1. B Kakux TeXHOJIOTHYECKUX MPOLECCcax MPOUCXOANUT Tepmuueckas nuccoruanus CaCOsz?
2. JlaiiTe ompeneneHue TEPMUHY «YMPYTOCTh TUCCOIMAIIMU KapOoHaTa™.
3. B yem 3aknrodaercs oTandue KOHCTaHT paBHoBecus Ka u Kp?

4. B xakom ciryqae 3HaueHus1 Kp u ynpyroctu aucconmanuu CaCO3z 4iCIIEHHO COBNAAAOT?
5. C xakoif 1enpto nepes] ONbITOM BaKyyMHUPYIOT pabouyio YCTaHOBKY?
6. TepmomuHamuka 0OOpa3oBaHUS

Hayaja.

u JHACCOIAAIN

7. TepmoiMHAMUKA TOPEHUS TBEPJOTO TOILIUBA
8. Kak BnusieT creneHp AMCIEPCHOCTH KapOOHAaTa M U3BECTH Ha ynpyrocth auccormanuu CaCOs.
10.Kakue MeTamuryprudeckue mpoIecchl sIBISIOTCS TOMOXUMHUYECKUMU PEAKITUSIMHE?
11.Kakne XMMHUECKHE peaklHMH MPOTEKAIOT MO aBTOKATAIUTUYECKOMY MexaHuzmy? Yto
ABJISIETCS KaTaIU3aTOPOM TaKUX MPOLIECCOB?

KapOOHATOB; TeMIIepaTyphl




12. Yro Takoe KpUCTAJUINYECKAsl PELIETKA, U KaKUE XapaKTEPUCTUKU KPUCTATUTMNYECKON PeIIeTKH
Be1 3HaeTe?

13. Pacnpenenenre KOMIIOHEHTOB MEXAY METAJNIOM U IUIAKOM; KOHCTAHTa U KO3 HUITHEHT
pacrpeesieHus

14. O6bacHUTE U3MEHEHUE CKOPOCTH TOMOXMMHUYECKHX MPOIECCOB HA MPUMEPE BBHIOJHEHHOM
paboTHI.

15. KakoB MexaHU3M JUCCOIUAIIHN KapOoHaTa KambIus?

IIpumepHbIe 3a1aun:

1.

2.

3anmava 1. OnpenenuTs paBHOBECHOE MaplHalbHOE JaBJICHUE KUCIOPO/a B Fa30BOM CMecH
CO-CO2 mpu Temmeparype 1300 °C u Pcor/ Pco = 0,35.

3anaya 2. OnpenenuTbh paBHOBECHOE MaplHalbHOE JaBJICHHE KUCIOPO/a B Fa30BOM CMecH
H>-H>0 nipu remmnieparype 1500 °C u Pwzo /P 12 =0,30.

3amaua 3. Kakoe nomkHO 0bITh oTHOIIEHHE %0C02/%CO B razosoii cMecu CO-CO2, uToObI
npu temneparype 1200 °C paBHOBECHOE JaBIEHHE KUCIOpPOJa B HEW cOCTaBisLio Pox=
1,5-10° ITa?

3amaua 4. Kakoe gomxHo ObiTh oTHOmEeHue %H20/%H? B razosoii cmecu Ho-H20, uT0o0bI
npu Temneparype 1300 °C paBHOBecHOE NaBjeHHE KHCIOpPOAa cocTapisio Po,= 2-10°
[Ta?

3amava 5. OnpenenuTs TeMrepaTypy, IpH KOTOPOil paBHOBECHOE MapIHalbHOE TaBJICHHE
kucnopoa B razoBoit cMecu CO-CO2 npu otHomenuun PCO2 /PCO=0,2 cocraButr Por =
4-10-5 Ila.

3amaua 6. 3agaua 1. OxapakTepu30BaTh X0/ KPUCTAILIM3AIUHN PACILIaBOB, coaepxKanux 10
% CaO.

3agaua 7. Jlns cMmecell, COOTBETCTBYIOIIMX TouykaM | — 8, m300pakeHHBIX Ha pHC.,
onpenenuth: 1) kakwe (a3pl U B KAKOM KOJMYECTBEHHOM COOTHONICHUU OyIyT
HaXOJUThCSl B PaBHOBECUM INPH HarpeBaHUM cmecer o Temmeparypsl 1200 °C.; 2) npu
KaKoW TeMIepaType HauHeTCs M 3aKOHYUTCS TUIaBJIEHUE CMECEH.




IIpuaoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl MPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) [Inanupyemslie pe3yabTaThl 00yUEHUs U OLIEHOYHBIE CPE/ICTBA IS IPOBEICHUS IPOMEKYTOUYHOM aTTECTAIIUU:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEICTBA

OIIK-1: CriocobeH periaTh 3a1au IpoheCCHOHATBHON IEATeIBHOCTH, IPUMEHSSI METO/IbI MOJICIIUPOBAHMS, MATEMATUIECKOTO aHAIN3a, ECTECTBCHHOHAYYHbIC H
O0IIenH)KeHEPHBIEC 3HAHMSI

OIIK-1.1

I/IcnonwyeT CCTCCTBCHHOHAYYHBIC 3aKOHBI U
IMPUHIMUIIBI ITPHU PCIICHUHU MMPAKTUYCCKUX 3aa4

Choucokx BOIIPOCOB Jid MPOBECACHHUA 3JK3aMEHaA II0 AMCHUIIJIMHE «Dusznueckass XUMHI
MMUPOMETAIUTYPTUICCKUX ITPOLECCOB»

B kakMx TEXHOJIOrHYeCcKHX Mpoleccax IpoucXoauT Tepmudeckas auccouuanus CaCOs?

2. [laiiTe onpeneseHrne TEpMUHY «yNPyrocTh JUCCOLMAlUU KapOoHaTa”.

3. B yeM 3akiroqaeTcsi oTiaMuue KoHcTaHT paBHoBecus Ka u Kp?

4. B xakom ciyuae 3HaueHust Kp u ynpyrocru aucconuanuu CaCO3 4ucieHHO coBIaiaT?
5. C xakoif 1esibto nepes ONbITOM BaKyyMHPYIOT pabouyto yCTaHOBKY?

6. TepmoauHaMuka oOpa3oBaHusl W JUCCOIHMAIUMA  KapOOHATOB; TEMIIEPATYpPHI
Hayasna.

7. TepMoarHaAMHUKa TOPEHUS TBEPIOTO TOIJIMBA

8. Kak BiusieT creneHb JUCIIEPCHOCTH KapOOHAaTa U U3BECTH HA YIPYTOCTh AUCCOLUAIIUIH
CaCOsg.

10.Kakue MeTarypruueckue IpoLeccsl ABISIOTCS TONOXUMUUECKUMU PEAKIMSIMU?

11.Kakue xumMuueckue peakiiuy NpoTeKaroT M0 aBTOKAaTAIUTHYECKOMY MexaHu3my? Uro
SBJIAETCS KaTaIu3aTOPOM TaKHX IIPOLECCOB?

12.Yro Takoe KpuCTAJUTMYECKAst PEUIETKA, U KaKWe XapaKTEPUCTHKU KPUCTATUTNIECKOHN PEeIIeTKH
Bbl 3HaeTE?

13.Pacnpenenenne KOMIOHEHTOB MEKy METAJJIOM M IUTAKOM; KOHCTaHTa B KOdPPUIIHEHT
pacnpeneneHus

14.00bsicHUTE U3MEHEHHE CKOPOCTH TOMOXUMHUYECKHUX MPOIECCOB HAa IPUMEPE BBITTOJIHEHHOM
paboThI.

15.KakoB MeXaHU3M JUCCOIMAINN KapOOHAaTa KaTbIIHs?

16.Pacckaxute 0 METOJIMKE OIpeJIeIEHUs] CKOPOCTH JUCCOIMALIMU KapOOHaTa KaJbIMs,




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUsI

O1ieHOUHBIE CPEACTBA

IIPUMEHEHHOH B IaHHOM OIIBITE.

17.B 4yeM 3akir04ar0TCs pa3indus TOMOIEHHBIX U F€TEPOreHHBIX peakiuii?

18.13 kakux cTaguil CKJIaIbIBAIOTCS TETEPOTCHHBIC PEaKIuu?

19.YTo0 Ha3bIBAIOT PESKMMOM I€TEPOTreHHOMN peaKIun’?

20.KakxoBbl 0COOCHHOCTH POTEKAHUS PEAKLUI B Pa3IMYHBIX PEKUMAX pearupoBaHus?
21.Kak u3MeHsieTcs TOJLIMHA IUIEHKU OKAJIMHBI IPU OKUCIEHUN METAJIIIOB B PA3JIMUHBIX
peKuMax pearupoBaHus?

22.B yeM CcymHOCTh TPABUMETPUUYECKOTO METO/1a UCCIICIOBAaHHUS OKUCIICHHSI METAJIOB?
23.KakoBa CTpyKTypa KeJIe3HOW OKaJIMHBI U OT KAKUX (PaKTOPOB OHA 3aBUCHUT?

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

26.JlaiiTe onpeneneHUs] KOHCTAHTBI CKOPOCTH peakiuu U Kodpurmerra quddy3uu.
27.B uem 3axmouaercs peaknoHHas AU y3us 1 Kak oHa MPOSBISETCS PU OKUCICHUU
xKenesa?

28.KakoBbl OCHOBHbIE KOMIIOHEHTbI METAJTYPTHUECKUX [UIAKOB?

29.Kak onpeeNsifoT yASIbHYIO 3JIEKTPHIECKYIO TPOBOAMMOCTE PACILIIABOB?

30.Yto Takoe 3Heprus aKTUBALUK JIEKTPOIIEPEHOCa, U KaK OHa MOKET OBITh olpeeseHa?
31.KakoBbI 3KCIEpUMEHTANIbHBIE 0KA3aTeIbCTBA HOHHOTO CTPOEHUS IIJIAKOB?

32.JlaiiTe onpeneneHUe MOHATUSA ""TMHAMUYECKasl BA3KOCTh'" pacIliaBa.

33.JlaiiTe onpeaeneHUe MOHATUS "KMHEMAaTHYeCcKas BA3KOCTh " pacIuiaBa.

34.13 kaKuX 4acTHI] COCTOSIT METAJUTYPrHUECKUE [IUTaKU?

35.Kakue yacTuiibl KOHTPOJUPYIOT BA3KOE TEUEHHE B IIUIaKax?

36.Kaxk onpenenstor BA3KOCTh IUIAKOBBIX U METAJUIMYECKUX PaCIIaBOB?

37.YTo Takoe HEeprusi akTUBALMU BSI3KOTO TEUEHUS], U KaK OHa MOKET OBbITh OIpeeneHa?
38.Uto MOXeT ObITh MPUYMHON KPUBOJIMHEHHOTO XapaKkTepa U3MEHEHUs BA3KOCTH C
TeMITepaTypoii B kooauHarax Inn — 1/T?

41.laiiTe onpeneneHue NOHATUSA "yAeIbHAs IEKTpUYECKas JIEKTPOIIPOBOJHOCTE" .
42.113 KaKuX 4acTHUI] COCTOST METAJUTYPruYeCKUe NIIaKku?

OIIK-1.2

Pemaer crangapTHeie npodeccHOHANbHBIE
3alayd ¢ TPUMEHEHHEM OOIIEUHKEHEPHBIX
3HAHUH

3ajauu JUIsl CAMOCTOSATENBHOTO PEILICHUS:

3amada 1. OmpenenuTh paBHOBECHOE MaplHalbHOE NABJICHHE KUCIOpOJIa B Ta30BOM cMech
CO-CO2 ipu temneparype 1300 °C u Pcoa/ Pco = 0,35.
3amada 2. OmpenenuTh PaBHOBECHOE MaplUANbHOE JABICHHE KHCIIOPOJa B Ta30BOM CMecH
H>-H20 npu temmnepatype 1500 °C u Pr2o /P 12 =0,30.
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3amaua 3. Kakoe nomkno ObiTh oTHOIEHHE Y%CO2/%CO B razopoii cmecu CO-CO2, 4To0bI pH
temnepatype 1200 °C paBHOBECHOE JaBJICHHE KMCIOPOAA B Hell cocTaBisiio Poy=1,5-107 I1a?

3amaua 4. Kakoe nomwkHo ObiTh oTHOmeHue %H20/%H2 B razosoit cmecu Hz-H20, uTo6bI nipu
temnepatype 1300 °C paBHOBECHOE JaBJIeHHE KHCIOPOaa cocTaBisio Poo= 2107 [Ta?

3amaga 5. OmnpenenuTh TeMIEPaTypy, IpHU KOTOPOM paBHOBECHOE MapLUAIbHOE JaBJICHUE
kucioposa B razoBoit cmecu CO-CO2 npu otHommennu PCO2 /PCO=0,2 cocraBut Po2 = 4-10-5
[1a.

3agaua 6. OnpenenuTs TeMIeparypy, MPU KOTOPOM paBHOBECHOE MaplUaIbHOE HdaBICHUE
kucnopoaa B razoBoit cmecu Hao-H20 nipu otHomienuu P o/ P 12=0,25 cocraBur Poy = 5:10-5
ITa. 3amaga 7. OnpenaenuTs paBHOBECHBIN cocTaB ra3oBoii cMecu Ha - Oz - H2O mpu remmnieparype
700 °C, eciau UCXOJHBIE NMapUHATIbHBIE JABJICHUS Ta30B B 3aKpbITOM cucTteMe coctanisiu 0,333
aTM™.

3amaua 8. OnpenenuTs paBHOBECHBIN cocTaB razoBoil cmecu CO - Oz - CO2 mpu Temnepatrype
800 °C, ecnu MCXOIHBIE TAPLIUATILHBIE JAaBJIECHUS ra3oB B cucteme coctaisuii: CO — 0,5 atm, O2
—0,3arm, CO2 —0,2 atm.

3amaua 9. Omnpenenuth, NpU KaKOH TeMIEpaType CpOACTBO KHUCIOpoAa K BOAOPOLY H
MOHOOKCHUJY yTIJIepo/ia OJIMHAKOBO.

3amaua 10. OnpenenuTs BO3MOKHOE HaIlpaBJI€HUE PEAKIMK BOJSHOTO Ta3a MpH TeMIeparype
900 °C, ecnu ucxonHas razoBas cmech coaepxxut 23% CO, 27% H20, 20% 14 CO2 u 30% Ho.
Ob6mee nasienue B neun paBHo 105 Ila, a koHcTanTa paBHOBecus peakiuu mpu 900 °C paBHa
0,76.

3amaua 11. Onpenenuts Temmeparypy, IpH KOTOPOW B pe3yJbTaTe MPOTEKaHUs pPEAKIUU
BOJSIHOTO Ta3a paBHOBECHAas ra3oBasi cMech coaepxkut 26,2% CO, 30,2% H:0, 16,8% CO2 u
26,2% H,. TemmneparypHas 3aBucHMOCTb 3Hepruu [mu06ca mns peakmmu CO(r)+H20(r)=
CO2(r)+H2(r) umeer Bug G=- 36600 + 33,5* T, J[xx

OIIK-1.3

[Ipumenser MeTOAbl  MOJEIMPOBAHUS

n

MaTCMAaTUYCCKOI'0 aHain3a JJId pCHICHUA 3aaa4

TECOPCTUUCCKOTO U MMPUKIIAHOI'O XapaKTepa

3amanne Ha pernieHue 3aaad 13 NpodecCHOHATbHONW 00JacTH (JIOMAallHee WHIAWBUAYATbHOE
3a71aHue)
3amaua 1.

Hans peakiun: Ciry + CO2y = 2CO¢) ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI paBHOBECHUS
OT TeMIEpPaTypbl KOTOPOI UMEET BU/I:

9K, = —%01+9,28
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OTIpEICIIUThL PABHOBECHBIN COCTaB ra3a B 3aBHCHMOCTH OT TEMIIEpPAaTyphl U JaBicHHs (Ta0.).
[TonydeHHble 3HaUEHUS TPEICTABUTH B BUIE TaOIUIbI U rpaduKa.

Bapuant | Temneparypa °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) = 2CO(F)
ypaBHEHHE 3aBHCUMOCTH KOHCTAHTBI PABHOBECHUS OT TEMITEPATypPhl HIMEET BH/I:
8916
9K, = ———+911
T
OTIpeCTUTh PAaBHOBECHBII COCTaB raza B 3aBUCHUMOCTH OT TEMIIEpaTypbl U JaBieHus (Tali.).
[TosrydeHHbIC 3HAYCHUS TIPEICTABUTH B BUC TaOJIHIIBI U rpaduka.

Bapuant | Temnepatypa °C [aBnenue (aT™m.)

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) Iopsiok mpoBeeHHsI TPOMEKYTOUHOM aTTeCTAI|H, TOKa3aTeIN U KPUTEPUN OLIEHUBAHMS:

[TpomexyTouHas aTTecTrauus 1o JUCLUIUINHE «Pusnyeckasn XUMHS
NUPOMETALUIYyPIHYeCKHX IPOLECCOB» BKIIOUYACT TEOPETHYECKHE BOIPOCHI, IMO3BOJISIOIINE
OLICHUTHh YPOBEHb YCBOCHHS OOYYAIONIMMUCS 3HAHWH, M MPAKTHUYECKUE 3a/aHUS, BBIABISIONINE
CTeNeHb CPOPMUPOBAHHOCTH YMEHUH U BIIaIEHUI, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW JMCUUIUIMHE MPOBOJHUTCSA B YCTHOM (popMe MO 3K3aMEHAMOHHBIM
OuneraM, KaKAblil M3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKUX BOIPOCA U OAHO IMPAKTHUECKOE
3aJaHHue.

IToxazarenu u KpUTEPUU OLICHUBAHUSA JK3aMEHA:

— Ha OLIEHKY «OTIUYHOY» (5 6amioB) — 00y4aroUHiics TEMOHCTPUPYET BHICOKHIA YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOoe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsAX IOBBILICHHON CII0KHOCTH.

— Ha OLEHKY «xopoIio» (4 6amna) — oOydJarmuics TEeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMS OCBOEHBI, HO JOIYCKAIOTCA
HE3HAaYUTENIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHUS [IPH aHAJTUTUYECKUX ONEpaLlUsiX, IEpEeHOCce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLEHKY «yAOBJIETBOpUTENbHO» (3 Oamna) — oOyuaromuiicss AEMOHCTPUPYET
IIOPOTOBBIM YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIMH: B XO0/i€ KOHTPOJIbHBIX MEPONPUITUIN
JIOIYCKAIOTCA OLIMOKM, MPOSIBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUI, yMEHUH, HaBBIKOB,
00y4aroluiCcs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS NPU ONEPUPOBAHUU 3HAHUSIMH U
YMEHMSIMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OIICHKY «HEYIOBJIECTBOPUTEIHbHOY (2 Oaa) — 00yJaromuiicst AeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHUYECKOro MaTepHala, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
[I0KAa3aTh UHTEJJIEKTYyaJ IbHbI€ HABBIKU PELICHUS POCTHIX 3a/1a4.

— Ha OLEHKY «HEeYyJOoBJIeTBOpUTENbHO» (1 Oamn) — 3ajaHue mpemnojaBareis BbIITIOJHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIIPOM3BECTH M OOBSICHUTH COJCpKAHWE, HE MOXKET
MIOKAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.



