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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. YapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu oCBOCHMSI TUCHUIUIUHBI «DHU3ndeckast XUMHUs MUPOMETAILTYPIrHYECKUX
MIPOLIECCOBY SIBIISIOTCSA:

- U3y4YEeHHE COBPEMEHHBIX METOJIOB HCCIIEA0BAHUS CTPYKTYPhI U (PU3UKO -
XUMHUYECKHUX CBOMCTB METAINTMYECKUX U OKCHIHBIX PACILJIaBOB;

- M3yYeHHeE MpoleccoB (a30BbIX MPEBPAIICHHUN B METAITHYECKUX CUCTEMAX;

- IpHOOpETEeHNE HABBIKOB MPUMEHEHHS TEOPETUUYECKUX Pa3pabOTOK K MPaKTUYECKUM
3aJlayaM HCCIeI0BaTEeNIbCKON esITeIbHOCTH;

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

- 00ecreynTh MOArOTOBKY K YCBOCHUIO MPOPHINPYIOLUIUX TUCIHUILUINH U
CaMOCTOSITENIbHOM MHXKEHEPHO 1eATeIbHOCTH.

2 MecTo qucHuIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

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

st u3ydeHus TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(hOpMHUPOBAHHBIEC B PE3YJIbTATE U3YUCHUS AUCIUILTNH/ TIPAKTHK:

HNudopmarrka u nHGOPMAITMOHHBIE TEXHOJIOTUU

duszndyeckas XUMUA

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

MaremaTuka

dusnka

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC IPU U3YUCHUU JAHHOM JTUCHIUTLITUHBI
OyyT HEOOXOIUMBI I U3yYEHUS TACIUILTAH/TIPAKTHK:

JluteitHoe MPOU3BOICTBO

Koaieas 06paboTka craiu

MeTtoabl uccien0BaHus MaTepUaIOB U IMPOLIECCOB

HoBrie TexHOMOTHYECKHE PEIICHUS] B METAJUTYPTHH YEPHBIX METAJJIOB

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYEMbIe Pe3yJIbTaThl 00y4eHus

B pe3ynbrate ocBO€HUS TUCHMITIMHBI (MOyis) «Pu3nyeckast XUMHS
MUPOMETAITYPTUYECKHUX IPOLIECCOBY» 00yUaroUuiics JoKeH 00J1a1aTh CIeAyIOIUMU
KOMIETEHIHSMHU:

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

OIIK-1 CnocoOeH pemath 3a1a41 MpohecCUOHATBHON AEATEIbHOCTH, TPUMEHSST METO/IbI
MO/JICIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE
3HaHUS

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHITUIIBI IPU PEILICHUH
MIPAKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranapTHbie mpodecCHOHATBHBIE 3a/1a4H ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUH

OIIK-1.3 [IpumeHsieT MeToABI MOAECIIUPOBAHNS U MATEMATHYECKOTO aHAIIN3a JIIs
penIeHus 3a/1a4 TEOPETUIECKOTO U NPUKIIAJHOTO XapaKkTepa




4. CTpyKTYpa, 00bEM H COJEepIKaAHNE TUCHUILIMHBI (MOIYJIs1)

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

HHUCJIIC:

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

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenpHas pabora — 15,1 akaz. gacos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas

L=
o KOHTaKTHas paboTa E = ®dopma Tekyero
=
I B aKaJl. yacax 5 Bu KOHTPOJIS
Pasnen/ Tema S (b . aea) 5 ? CaMOCTOHfEHLHOﬁ cneBaefmcm u Kon
UCIUTLTHHBI 3 e = Y . | xommerennun
n o & paboThI MIPOMEKYTOYHOM
© 6 S o
Jex, | @0 [ WPAKT. [ =g aTTeCTaluu
3aH. 3aH. | O &
1. Pa3men 1 . TepmoanHamuka
MPOIIECCOB TOPEHHSI TOIUINBA
1.1 Kucnoponustit ITogroroBka k Cobece10BanHe 110 OIIK-1.1,
MOTEHIIMAI Ta30BOU (a3bl. 6 1,1 | nmabopatopHOMy Tene OIlK-1.2,
Peakuus BoasgHoro rasa 3aHATHIO OIIK-1.3
IIpoBepka u 3amura
1.2 KuneTnka u MexaHU3M 3 POBCp n
cakuuii ropenus ITogroroBska k WHINBUIYaIBHOTO OIIK-1.1,
I"i"e MOHHAMIKA ) caKuii 4 1 nabopaTOpHOMY pacyeTHo- OIIK-1.2,
pMOZL peak 3aHATHIO rpaduuecKoro OIlK-1.3
TOpeHUs yriiepoja sanamms Nel
HWroro no pazaeny 4 6 2,1
2. Pazgen 2. Iponeccrr
00pa3oBaHMs U JUCCOIUAIIH
XUMHYECKHUX COCAMHEHUI
CamocTosTenbHOe
H3YYEHHE
engOﬁ " Brimonnenue u
2.1 Jlucconmarus Y‘;a HO obeyxene OIIK-1.1,
K;ip60HaT0L]l3 I/IHOKI/ICHOB 2 8 2 HHTeg;TprI AAHHBIX OlIK-1.2,
) 1abopaTopHOit I1K-1.3
TToaroroska k Ooparop o
N pabotsr Ne 1
nabopaTopHOI
3 pabote Ne 1
CamocTosaTensHoe
U3y4YCHUE
engoﬁ " Brimonnenue u
2.2 KuHeTuka, MEXaHu3M ytll{a Ho o0cyxeHne OIIK-1.1,
Mpolecca TUCCOLUAIII 6 iTe y;T - JTAaHHBIX OIlK-1.2,
kapOOHATOB N PATYPEL nabopaTtopHOr OIIK-1.3
OATOTOBKA X pabotbr Ne2
nabopaTopHOI
padote Ne 2
HWroro no pazaeny 2 14 2
3. Paznen 3. OcHOBBI TEOpUU
BOCCTAHOBJICHHUSI OKCHJIOB
3.1 TepmoguHamMuKa 3 10 2 TToaroroBka k Brinonnenue u OIIK-1.1,




o0cyxieHne

BOCCTAHOBJIEHHS METAILJIOB 1ab0paTOPHOMY JAHHBIX OIIK-1.2,
razamu 3aHATHIO nabopaTopHOi OIIK-1.3
paboter Ne3
CaMocCTOsATENBHOE
3.2 BoccraHoBieHue
OKCHJIOB M€Tajja H3YHUCHHC CobecenoBaHue 1o OIIK-1.1,
BOJOPOJOM M OKCHAOM 1 y€OHOM 1 TEeMe OIIK-1.2,
Ji[e po Ha A HAY4HO OIIK-1.3
yHIepon JUTEPATYPBI
CaMocCTOsATENBHOE
3.3 Kapbo- U3y4deHHe OIIK-1.1,
N CobecegoBanue Mo
METAJTIOTEPMHUUYECKOE 4 1 yueOHO U OIIK-1.2,
TEME
BOCCTAHOBJIEHHE OKCHJIOB HAYYHO OIIK-1.3
JUTEPATYPBI
HWroro no pazaeny 4 10 4
4. Paznen 4. Metamnyprudeckue
pacruiaBbl
3amuTa
Brmonmenne WHAUBUIYaJIbHOTO OIIK-1.1,
4.1 AKTHBHOCTB pacderHo-
KOMIIOHEHTOB B pacTBOpax 2 rpaguuecKoi PacteTHO- OIIK-1.2,
rpadUuecKoro OIlK-1.3
pabotsr Ne2
3amanus Ne2
ITogroroBka k Brinonsenue u
4.2 MeTtamtyprudeckue
1k, TeopiH (MojieiH) nabopaTopHOMY o0cyxieHne OIIK-1.1,
MeTanﬁ MECKIX 6 3aHATHIO. JIAaHHBIX OIIK-1.2,
acnnag(l))B JlabopaTopHas nabopaTopHO OIlK-1.3
p pabota Ne4 paboter Ned
HWroro no pazaeny 6 2
5. Paznen 5. ®usuko-
XUMHMYCCKUM aHaJIu3 IIJIAKOB
5.1 JIBoiiHble nuarpaMmsl Paspaoria VYeTHbll onpoc OIlK-1.1,
aIrOpUTMa )
COCTOSIHUSI IIUTAKOBBIX 4 1 (cobecenoBanue); OIlK-1.2,
BBITTOJTHEHHS
CHCTEM. peleHue 3a1a4 OIIK-1.3
peleHus 3amaq
5.2 lnarpaMMBbI COCTOSTHHSI CaMI(/)IgTOZf{iIHeBHoe Yernbiii onpoc OIIK-1.1,
) P 4 2 YHCHHS (cobecenoBanue); OIlK-1.2,
TPEXKOMITOHEHTHBIX CUCTEM. yueOHOM
pelieHue 3anau OIIK-1.3
JIUTEPATyPhI
CamocTrosaTeasHoe
H3yUYeHHE
5.3 JluarpaMma COCTOSHHS nn};z:;?;;;u Yt onpoc OINK-1.1,
cretens: Ca0-Al203-Si02 2 | Paspaborka | (coOccemomamme) | OIK-12,
pelreHue 3aaa4y OIIK-1.3
aNropUTMa
BBITTOJTHEHNS
pelleHHs 3a/1a4.
HWroro no pazaeny 8 5
HWroro 3a cemectp 18 36 15,1 DK3aMeH
Hroro no aucuuruinie 18 36 15,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3oBarenbHbIE TEXHOJIOTUN — 3TO [ETOCTHAS MOJIENIh 00pa30BaTEIBHOTO
polecca, CUCTEMHO OTPEEIISAIONIAasl CTPYKTYPY B COACPIKAHUE JIEATSILHOCTH 00€UX CTOPOH
3TOTO Tpoliecca (MPenogaBaTelis U CTYJASHTa), UMEIOMIast IEebI0 JOCTHKCHHUE TUTAHUPYEMBIX
PE3YIIBTATOB C MOMPABKOW HA MHIUBHyaJIbHBIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOIOrMYHOCTh Yy4eOHOTO MPOIIecca COCTOUT B TOM, YTOOBI C/IeTaTh Y4eOHBIH mporecc
MTOJIHOCTBIO YITPABIISIEMBIM.

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

— JIeTaJbHOE OMKMCaHue 00Pa30BATEIbHBIX IIENICH;

— TI0ATAITHOE OMKCaHue (TIPOSKTUPOBAHUE) CIIOCOOOB IOCTHIKEHUS 33 JaHHBIX
pe3yJIbTaTOB-UENEH;

— UCTIOJIB30BAaHUE OOPATHOM CBSI3U C LIETBI0 KOPPEKTUPOBKH 00pa30BaTEIHHOTO
mporecca;

— rapaHTHPOBAHHOCTb JOCTHTACMbIX PE3YJIbTATOB;

— BOCIIPOM3BOJAMMOCTH 00Pa30BaTEIHLHOIO MPOLiecca BHE 3aBUCUMOCTH OT MacTEepPCTBa
IpernoaBaTeis;

— ONTHUMAJIBHOCTh 3aTPAUYNBACMBIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMIIETEHTHOCTHOTO TI0IX0/1a TIPEAYCMAaTPHBAET HCIIOJIb30BAaHKE B
y4eOHOM IPOIECCe aKTUBHBIX U MHTEPAKTHBHBIX ()OPM MPOBEACHUS 3aHATHI B COUYCTAHUU C
BHEAYJIUTOPHOM PabOTOM C 1eTbI0 (POPMHUPOBAHUS M Pa3BUTHsI MTPO(HECCHOHATLHBIX HABBIKOB
00y4aroIuxcs.

[lenu, MoCTaBICHHBIC TPH U3YYEHUH KYpPCa, IOCTUTAIOTCS 33 CUET KOMIUIEKCHOTO
M0JIX0/1a K 00YYCHHIO CTYJCHTOB, OCHOBAHHOT'O Ha COYETAHUHU TEOPETHUECKOTO Kypca,
71a00pATOPHBIX 3aHATHIA U CAMOCTOSITEIILHON TIO3HABATEIILHOW JICATEIIBHOCTH CTYICHTOB.
N3ydeHnne TeopeTHueckoro Kypca mpoBOAUTCS B CIICIUATM3UPOBAHHBIX JIGKIIMOHHBIX
ayTUTOPHUSIX C UCIOIB30BaHUEM BUACOTEXHUKH, TO3BOJISIONICH TPAHCIUPOBATh Yepe3
MOHHTOP PUCYHKH, CXEMbI, MOJIENIN, KOTOPbIE B 3HAYUTENHHOM CTENEHU 00JIer4aroT
MMOHMMAaHHE Kypca.

3aHATHS IPOBOJATCS C MPUMEHEHUEM TPATUIIUOHHON U MOAYJIHHO-
KOMITETEHTHOCTHOM TEXHOJIOTHI ¢ UCTIONb30BaHUEM MIHTepHET-pecypcoB.

JIeK1IMOHHBIN MaTepual 3aKperIsseTcs B X0/1e MPAKTHUECKUX 3aHATHI U
nmabopaTopHbBIX paboT, HA KOTOPBIX BBIMOIHSIOTCS TPYIOBBIC WM UHIUBUIYyaTbHbIC
3aJlaHus 1o MpoKIeHHON Teme. Ha mpakTrueckux v 1abopaToOpHbBIX 3aHITHAX CTYACHTHI
MPUOOPETAIOT HABBIKU MCCIEA0BATEIHCKON NEATENBHOCTH U YMEHUSI OOBSICHATH PE3YIbTaThl
HKCIIEPUMEHTAa, OCHOBBIBASICh Ha 3HAHUSIX TEOPETUUYECKOM yacTu Kypca. [Ipu npoBeaenun
1ab0PaTOPHBIX 3aHITHI UCTIONB3YETCSI METO KOHTEKCTHOTO O0y4YeHHsI, KOTOPBIi MO3BOJISET
YCBOUTH MaTepual MMyTeM BBISIBICHUS CBA3EH MEXITY KOHKPETHBIM 3HAHUEM U €r0
MPUMEHEHHUEM, a TaK)Ke TEXHOJIOTHS MOAYIHHOTO 00YYEHHS U KOJIIEKTUBHOTO
B3anMo00OyueHus (mapHas paboTa TpexX BHJIIOB: CTaTUYECKas Mapa, TMHaMHUYecKas mapa,
BapHaIlOHHAs Tapa).

NuauBuayaibHas caMOCTOSTENbHAS TO3HABATEbHAS e TEILHOCTh CTY/ICHTOB
3aKJIF0YAeTCs B IOJ00pE TUTEPATypHI IO paszienaM Kypca u ee uzyueHnuu. [Ipu atom
MPEeIyCMOTPEHBI MHAUBHUYabHBIE U TPYIIOBbIE KOHCYIBTALUU IO U3YYaeMbIM pa3jienam
Kypca. B pe3ynbraTe u3yueHus: JaHHON NUCIUIUIMHBI CTYACHTHI TOJDKHBI TPUOPECTH 3HAHMUS,
YMEHHUSI U OTIPEICIIEHHBIN OTBIT, HEOOXOAUMBIE JIJIs OyAyIIel MPaKTUIeCKON AeSITETbHOCTH.
CamocTosiTenpHas padoTa CTYJICHTOB CTUMYJIMPYET CTYICHTOB K CAMOCTOSITSIIbHOMN
popaboTKe TEM B MPOIIECCE BHITIOTHCHHS HHIUBUAYAIBHBIX 3a/IaHUH, B TIPOIIECCe
MTOJTOTOBKH K KOHTPOJBHBIM paboTaM W UTOroBoi aTrTectanuu. CaMocTosTeIbHAs paboTa
CTYJICHTOB HaIlpaBJIcHA Ha 3aKPEIUICHUE TCOPETHYSCKOTO MaTepHralia, H3JI0KEHHOTO
IperoaBaTesieM, Ha MPopadOTKy TeM, OTBEJICHHBIX HA CAMOCTOSTEILHOE U3YUYCHHE, Ha
MOJITOTOBKY K BBIMTOJTHCHHIO H 3aIIUTE JJAOOPATOPHBIX padOT, MOATOTOBKY K KOHTPOJIBHOM



paboTe ¥ UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOoaHUYeCKOe o0eciedeHrne caMOCTOATEIbHOI padoThl 00yYAO M XCS

[IpencrapieHo B mpuiokeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCIUIIUHBI

a) OcHoBHAas JUTEpaTypa:

1. T'ompamreitn H. JI. KpaTkuii kypc Gpu3nyeckoi XMMUH METAILTYPTrUYECKUX
npoueccos [ Teker]: yaueObnoe mocodue / H. JI. l'onpamteitn; MI'TVY. - 2-e u3n. -
MarnuToropck, 2012. - 338 c.: ui., nuarp., rpad., cxemsl, Ta01.

2. OCHOBBI METAJUTYPrMUYECKOT0 MPOU3BOICTBA : yueOHUK / B. A. burees, K. H.
Bnosun, B. M. KonokounbiieB [u ap.] ; mox obmieit penakmueit B. M. KonokomibiieBa. — 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 — Pexwum nocTyma: isi aBTOPU3. TOJIb30BaTEIICH.

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'. TepmoauHamMuka METaJITyprudecKux MpOLECCOB U CUCTEM :
MoHorpa-¢us / I'.I". Muxaiinos, b.1. Jleonosuy, }0.C. Ky3nernos. — Mocksa : MUCHUC,
2009. — 520 c. — ISBN 978-5-87623-224-3. — Texkcr : 3neKkTpoHHbIH // JIaHb : 27I€KTPOHHO
-onbnmoreunas 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. — Tekcrt : >neKTpoHHbIH // JlaHb : 2eKTPOHHO-OMOINOTEUHas 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. KiitoeB. — 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 MeTaJTypruyeckux npoueccos / C.H.
ITagepun, JI.1. Peixonkos, I'.B. Cepos [u ap.]. — Mocksa : MUCHC, 2010. — 235 ¢c. —
ISBN 978-5-87623-312-7. — TekcT : 251eKTpOHHbIH // JIaHb : 31eKTpOHHO-01OInoTeYHAas
cucrema. — URL: https://e.lanbook.com/book/117022

B) MeToanueckue 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. Oauna ; MI'TY. - MarHUTOTOpCK :
MI'TVY, 2013. - 1 anektpon. onrt. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3573 . - TekcT : AIEeKTPOHHBIH.

2.Cseunukosa H. 1O. [Tpaktukym 1o ¢pu3nMKo-XMMUYECKUM 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 : 2IEeKTPOHHBIN.

3. Ceunukosa H.1O., CmupnoB A.H., IOguna C.B. Meroauueckue ykazaHusi: Juis
BBITOJIHEHUS TAOOPaTOPHBIX PadOT MO AUCHUILINHE «DPu3ndecKas XuMus
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. Onpenenenre akTHBHOCTH KOMIIOHEHTOB METAJUTYPrHUYE€CKUX
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 : 37CKTPOHHBIA.

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
?JEKTPOHHHG pecypept bubmmorexn MITY . https://host.megaprolib.net/MP0109/Web
Pocciickas  T'ocynapcTsennad  Gubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamnoru
HaLII/IOHaJ'IBHaH I/IH(I)OpMaLII/IOHHO-aHaJII/ITI/I‘{eCKa}I URL'
cucrema — POCCHHCKMH ~HMHACKC HAyYHOrO https://elibrary.ru/project risc.asp
LII/ITI/IpOBaHI/IH

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

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

MartepuanbHO-TEXHHUECKOE 00eCTIeUeHUE NUCITUTUTHHBI BKITIOYAECT:

1. YueOHas aynuTopus AJis IPOBEACHUS 3aHITHH JIGKITMOHHOTO THUTIA OCHAIICHA!

- TEXHUYECKUMH CPEJICTBAMHU O0YUEHUS, CITYXKAIIIUMU JJIs IPEJCTaBICHUS yueOHOM
nHpopManuu OOJIBIION ayAUTOPUN: MYTbTUMEIUNHBIMHU CPEJICTBA XPAHEHUS, TIEpeIauu U
MpeACTaBICHUS yueOHOM HHPOPMAIIHH;

- CIICIMAITU3UPOBAHHON MEOEIBIO.

2.YueOHas ayaAuTOpus VI MPOBEACHUS J1a00paTOPHBIX 3aHATUN «XHUMHUYECKHE
nabopaTopum» OCHAIIICHA JJAOOPATOPHBIM 000PYI0BAHUEM

- XMMHUYECKHE PEAKTHUBHI,

-Xumudeckas rnocyjaa

-JIaGopaTropHbIe YCTaHOBKH

-IlrakaTel 10 TeMaMm pabodeit mporpaMmbl

- CIICHMATU3UPOBAHHON MEOEIIBIO.

3. VYueOHas ayquTOpHS AJS TPYIIIOBBIX U MHAWBUIYaTbHBIX KOHCYJIbTALIUM,
TEKYIIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAllUU OCHAIIICHA:

- KOMIIbIOTEPHON TexHuKOo# ¢ maketoMm MS Office, ¢ moakmoyeHnem Kk cetu
«IHTEepHET» U C JOCTYNOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy
YHHUBEPCUTETA;

- CIICHIMAIU3UPOBAHHON MEOEIBIO.

4. ITomereHue Il CaMOCTOSATEIILHON PabOThI OCHAIIEHO:

- KOMIIbIOTEPHOI TexHHKO# ¢ maketoMm MS Office, ¢ moakmoyeHnem Kk cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICHIMAIU3UPOBAHHON MEOEIbIO.

5.Ilomemnrenue ast XpaHeHHs ¥ MPOPUIAKTUYECKOT0 00CTyKUBaHUS y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CIICIUANTM3UPOBAHHOM MEOEINbI0: CTeIaXaMH JIJIsl XpaHeHHs y4eOHOTO
000pynOBaHUS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTr0 000pYy/I0BaHMS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIlMU U MaTepUasoB.
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6 YueOHO-MeTOAHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4a0IMXCS
Coaep:xaHue TeOPeTUYECKOr0 pa3jiesia IMCHUILINHbI

(camocTosiTEIbHOE U3YyUEHHE)

1. Knaccudukanus Metaquryprudeckux mnpoueccoB. OCHOBHbIE 3aKOHBI TEPMOJAUHAMUKH.
Oueprus ['m60ca 1 xumudeckuii moreHman. KoHcTaHTa XHMHYECKOTO PAaBHOBECHS U ypaBHEHUE
uzotepmbl peakiuu. CranpaptHoe usMeHeHue sHepruu [ub0ca. CwmelieHue paBHOBECHS U
npaBuio das.

2. l'openue oxcupga yriepona. I'openune Bogopona. Peaknus BoasHoro rasa. Peakius
B3aumozeiicteus yriepona ¢ CO;. Peakuuu HENMONHOTO W IOJHOTO TOPEHUsS yriepoja.
PaBHOBecHBIN cocTaB raza. Bocramenenue rasoBbeix cMeceid. llennble peakuun. KnHeruka u
MEXaHM3M TOpeHHs TBepaoro yriaepoaa. OCHOBBI KHHETUKH TETEPOr€HHBIX IPOIECCOB.
Xapakrepuctuka AUPQPY3HOHHBIX TporieccoB. OCOOCHHOCTH MPOIECCOB B KUHETHUYECKOH W
T Py3nOHHOH 00IaCTAX.

3. Kuneruka oxucnenus mertamioB. Ponb nuddys3uu peareHTOB uepe3 OKaIUHY H
KPUCTAJUIOXUMUYECKOTO TIPEBPAILICHUS HA TPAaHUIE METAILT - OKCU. POpMabHO-KMHETHYECKOE
ypaBHEHHUE mpoliecca u ero ananu3. Kunernueckuit 1 quddy3noHHBIN pexuM peakiuu. Biusaue
TEeMIIepaTypbl Ha CKOPOCTh OKucCIeHUA. OKHUCIuTeIbHOe padUHUPOBAHUE >KUJIKUX METAJIJIOB.
[TocnenoBaTenbHOCT,  OKUCHEHMSI mpuMmeceil. TepmMoauHaMUYecKWil  aHaTU3  peakiuu
JUCCOLMALIUU KapOOHATOB. Kuneruka nporecca JMCCOLIMALINHY, 0COOEHHOCTH
KPUCTAIJIOXMMHUYECKOTO TpeBpallleHus. ABTOKaTaiu3 IMpoiecca. BiusHue u3MelbueHUs
TBEpAbIX (pa3 Ha TEPMOJUHAMHYECKHE U KUHETUYECKHE XapaKTePUCTUKHU TIpoIiecca.

4. CTtpoeHHe M CBOWCTBA METAJUTYPTHUYECKHX pacriiaBoB. DU3NKO-XMMHYECKUN aHAIN3
nu1akoB. /[BOMHBIE AUarpamMMbl COCTOSIHUS IIUTAKOBBIX CUCTEM. JlMarpamma COCTOSIHUSL CUCTEMBI
Ca0O—AIl,03—SIiO,. PacrnaBnenHbie uTaku. MoJIeKyIsspHas Teopus. BI3KoCTh IITaKOB.

Cepa B uyryHnax u cransx. [Iponeccel necynbdypanun sxene3Hbix crutaBoB. ['a3sl (Bogopo
M a30T) B OKeJNe3HbIX clulaBax. PactBopumocts ra3oB. Kucimopox B Kelne3HBIX
crutaBaxHemetaminyeckue BKIIOUEHUS B CTAISIX U TEXHOJOTHMUECKUE CIOCOOBI padMHUPOBAHUS
MeTajljla OT HEMETAUNIMYECKUX BKIOYEHHH. [lOBEpXHOCTHbBIE SBJIEHMS B METALIYPrHUECKUX
poreccax. IToBepxHOCTHOE HaTsHDKEHHE [IJIAKOB " KEJIE3HBIX CIJIABOB.
IToBEpXHOCTHO-aKTUBHBIE BEILIECTBA.

JlabopaTopHblie padoThI:

JlaGopaTtopHnas pabota Ne 1: TepMogumHaMUYECKUA aHATTA3 PEAKITUHN TUCCOITAAIIAN
KapOoHaTa KaJbIIUS;

JlaGopaTtopHnast padota Ne 2: I'paBuMeTpHUYECKOE UCCIIEIOBAHNE KHHETUKH TUCCOIUAITIN
KapOoHaTa KaJbIIUS;

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

JlabopaTtopnast pabota Ne 4: OnpeneneHue JIeKTPOIPOBOTHOCTH INIAKOBOTO PacIjiaBa.

®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 IS COOECEOBAHMA 110 TEMAM:
1. B KakuX TEXHOJIOTHYECKHX MPOIeccax MPOUCXOANT Tepmuueckas auccoruaims 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 Kako# 1eJbIo Mepe;] ONMBITOM BaKyyMHUPYIOT pad0Uuyi0 YCTaHOBKY?
6. TepmonuHamuka oOpa3oBaHUA

HadaJjia.

H ITUCCOINAIINS

KapOOHATOB; TEMIIEPaTyphl

7. TepMoarHaMUKa TOPEHUS TBEPJIOTO TOIIIMBA

8. Kak BrusieT cTerneHs TMCIIepCHOCTH KapOoHaTa 1 U3BeCTH Ha yrnpyrocts auccormanmu CaCOs.
10.Kakue MeTayurypruueckue mpouecchl sIBISI0TCS TONOXUMHYECKUMH PEAKIIUIMU?

11.Kakue XuMHYeCKHE pEaKIMU MPOTEKaloT [0 aBTOKATAIUTHYECKOMY MexaHusmy? Yrto
SIBIISICTCS KaTAJIM3aTOPOM TaKUX MPOIECCOB?

12. Yo Takoe KpUCTAJUIMYECKasl PELIeTKA, U KaKue XapaKTePUCTUKN KPUCTATITMUECKOM pereTKu
Be1 3HaeTe?

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



14. OObacHUTE U3MEHEHHE CKOPOCTH TOMOXMMHUYECKHX MPOIIECCOB HA MPHMEPE BBHIIOIHEHHOM
paboTHI.
15. KakoB MexaHHM3M JUCCOIMALNHU 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 remmnieparype 1500 °C u Pypo /P 2 =0,30.

3amauda 3. Kakoe nomkHO 0bITh oTHOIIEHHE %0C02/%CO B razosoii cMecu CO-COy, uToObI
npu temnepatype 1200 °C paBHOBECHOE JaBJIEHHE KUCIOpPOJa B HEW cOCTaBIsLIO 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?

3amava 5. OnpenenuTs TeMrepaTypy, IpH KOTOPOil paBHOBECHOE MaplHalbHOE TaBJICHHE
kuciopoa 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.
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3agaua 7. Jlns cMmecell, COOTBETCTBYIOIIMX TouykaM | — 8, m300pakeHHBIX Ha pHC.,
ompenenuth: 1) kakwe (a3pl U B KAKOM KOJMYECTBEHHOM COOTHOIICHUH 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 00yUEHUs U OLIEHOUHBIE CPE/ICTBA IS IPOBEICHUS IPOMEKYTOUHOM aTTECTALIUU:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEICTBA

OIIK-1: CnocobeH pemath 3a1a4u Npo(HEeCCHOHANBHON JIESTENbHOCTH, TIPUMEHSSI METO/IbI MOICIMPOBAHUS, MATEMAaTHYECKOTO aHAIN3a, €CTECTBCHHOHAYYHbIEC
O0IIenH)KeHEPHBIEC 3HAHMSI

OIIK-1.1

I/IcnonwyeT CCTCCTBCHHOHAYYHBIC 3aKOHBI U
IMPUHIMUIIBI ITPHU PCIICHUHU IMPAKTUYCCKUX 3ada4

Crucox BOIIPOCOB Jid MPOBCACHUA DOSK3aMC€HA 110 AUCHHUIIJIMHE «Pu3znueckas XUMHS
MMUPOMETAIUTYPIrUICCKUX ITPOLECCOB»

1. B Kakux TEXHOJIOIMUYECKUX Ipolieccax NPOUCcXouT TepMudeckas aucconnarus CaCO3?

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 CPEICTBA

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 CPEICTBA

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 CpeCcTBA
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:

[TpomexxyTounas aTTecTanus 1o JTUCIIUTUINHE «Dusnyeckas XUMHUS
NMHPOMETALUIYPru4ecKHX MPoOIEeccOB» BKIIIOYACT TEOPETHUECKUE BOIPOCHI, IO3BOJISIONIHNE
OLICHUTHh YPOBEHb YCBOCHHS OOYUYAIOIIMMUCS 3HAHUH, U MPAKTUYECKHE 3a/IaHUs, BBISBISIOIINE
CTerneHb CPOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW AMCIUILUIMHE MPOBOAMTCS B YCTHOW (popMe Mo 3K3aMEHALMOHHBIM
OmyeraM, KaXIblii U3 KOTOPBIX BKIFOYAET 2 TEOPETUYECKUX BOMPOCA U OJHO MPAKTUIECKOE
3ajaHHe.

IMoka3aTeu U KPUTEPUHU OIIEHUBAHUS IK3aMeHA:

— Ha OLICHKY «OTJMYHO» (5 6ayioB) — 00ydaromuiicss JeMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIMI, BCECTOPOHHEE, CHCTEMATHYeCKOe M TIIyOOKOE 3HAHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAaHUSMH, YMEHUSIMH, TIPUMEHSET UX B CUTYAIUSX TOBBIIICHHOHN CI0KHOCTH.

— Ha OILICHKY «Xxopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLEHKY «YyIOBJIETBOPUTEJIbHO» (3 Oamna) — oOyyarouiuiicss JeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPONPHUSTHI
JIOMYCKAKOTCSL OMIMOKH, TPOSIBIIICTCSI OTCYTCTBHE OTACIbHBIX 3HAHWM, yYMEHUH, HABBIKOB,
OOYJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TNPU OICPHPOBAHWM 3HAHUSMHU U
YMEHUSIMU TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OIEHKY «HEeYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOYKET MOKa3aTh HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHHS MTPOCTHIX 3a7ad.

— Ha OLICHKY «HeY/I0BJIETBOPUTENbHO» (1 0amn) — 3aaHue MpenoaBaTesis BhIMOTHEHO
YaCTUYHO, OOYYAIOUIMIICS HE MOMKET BOCIPOM3BECTH M OOBSICHUTH COJEpKAHWE, HE MOXKET
MOKAa3aTh MHTEIUIEKTyalIbHbIe HABBIKU PEIICHHS TOCTABICHHON 3a/1a4H.

MHTEIJIEKTyaabHbIe HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

OK3aMeH 10 [JaHHOW JUCUMIUIMHE TMpPOBOJUTCS B (opMe TeCTHPOBAHUS.
DK3aMeH B (opMe TeCTUPOBaHUS (B BUJE KOMIBIOTEPHOI'O TECTUPOBAHUS) BKJIIOYAET TECTOBBIE
3a/1aHus (BOMPOCH! U (WJIM) 33J]a4y [0 BCEMY KypCY IUCLUIUIMHBI).

IToxa3zarenu u KPHUHTECPHUHA OLICHUBAHUS IK3aME€HA B BUIAC TECTaA:

BOHpOCBI TECCTOB OXBAaThIBAKOT BCCh O6T)€M I/I?:yqaeMOﬁ AUCHUIIJIMHBI B COOTBETCTBUHU C
PIIJT.

— HA OLEHKY «OTJHYHO» (5 0a/1/10B) — 00y4aronuiicsi AEMOHCTPUPYET BHICOKUI YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHUue
ydeOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHYECKUE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSIMU, YMEHUSIMU, IPUMEHSIET UX B CUTYAIUSAX MMOBBIIIEHHOM CJI0KHOCTH, UTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 0oJiee;

- HA OLIEHKY «Xopomo» (4 0anna) — oOydamuiics AEMOHCTPUPYET CPEIHUH YpOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYMUTEIbHBIE OIMUOKN, HETOYHOCTH, 3aTPYAHEHHUS TTPH AaHATUTUYECKHUX OTepaIHsIX, IEPEHOCE
3HAaHUW U YMEHHMM Ha HOBBIE, HECTAHJAPTHBIE CHUTYallUU, YTO COOTBETCTBYET pE3YIbTaTy
tectupoBanus 60 -74 %;

- HA OLEHKY «YyJIOBJIETBOPUTENbHO» (3 0Oasia) — oOydvarommiics IEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B XOJI€ KOHTPOJIBHBIX MEPONPUITHIN
JOMYCKalOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,
0OyJaromIMiCs HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U



YMEHHSIMH TIPU UX TMIEPEHOCE HA HOBBIE CUTYAIIUHU, YTO COOTBETCTBYET PE3yJIbTATy TECTUPOBAHUS
50 - 59 %;

- HA OLIEHKY «HEY/OBJIETBOPHUTEILHO» (2 0ajia) — oOydyarouuiicss He TEMOHCTPUPYET
3HAHMUSI TEOPETUYECKOrO0 MaTepuaia, JOIMYCKaeT CYNIECTBEHHBIC OIMMOKH, HE MOXKET MOKa3aTh
WHTEIJUICKTYyaJbHbIE HAaBBIKM PEIICHHWs NPOCTBIX 3ajad, 4YTO COOTBETCTBYET pE3YJIbTaTy
tectupoBanus Mmenee 50 %0.



