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JIucT aktyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTamTyprud U XUMHYECKUX TEXHOIOTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud ¥ XUMHYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 r. Ne
3aB. kadenpoit A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokon ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM ToJy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

IIporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

IIporokomor 20 . Ne
3aB. xadenpoit A.C. XapueHko




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOAYJI51)

SIBJISIFOTCSL:

- U3Y4CHHE COBPEMEHHBIX METOJIOB UCCIICIOBAHUS CTPYKTYPHI U (PH3UKO - XUMHUYECKHX
CBOICTB METAJITMYECKUX U OKCHJIHBIX PACIIaBOB;

- U3y4CHHUE MPOIIeccoB (Pa30BBIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

- U3y4eHHe MpoIieccoB (Pa3oBbIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

- MPUOOPETEeHNE HABBIKOB MPUMEHEHUS TEOPETHUECKHUX Pa3padO0TOK K MPAKTHUECKUM
3aJjauaM HCCIe0BATEIbCKOM eI TeIbHOCTH;

- gJarb OOy4aromMM OCHOBBI 3HAHMW B OOJACTH  BBICOKOTEMIIEPATYPHBIX
METaJTyprUYeCKUX MPOLIECCOB;

- o0ecrmeyuTh TOJATOTOBKY K YCBOGHHIO MNPOQHIMPYIONMX TUCHUIUIMH U
CaMOCTOSITENIbHOI HHKEHEPHOU ACSITETbHOCTH.

B mnpomecce oOyueHuss 1Mo JaHHOW JTUCIHUIUIMHE CTYASHT IMOJIyd4aeT 3HaHHS,
NpUOOpeTaeT YMEHHsI U HABBIKM IPOBEJCHHS PAcueTOB MPH PELICHUU (PU3MKO-XUMUUYECKUX
3a/a4, 3HAKOMUTCS C mpubopamMu © 0O0OpyIOBaHHEM, TNPUMEHSEMbIM TIPH HAYYHBIX
UCCJICIOBAHUSIX.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

JucuunnuHa OU3NKo-XMMHUYECKHE OCHOBBI METAJUTYPTUYECKUX MPOLIECCOB BXOAUT B
BapHUaTUBHYIO 4YacTh y4eOHOro I1aHa 00pa3oBaTeIbHON IPOrpaMMBbl.

JUis  u3ydeHus JUCUMIUIMHBI HEOOXOAUMBbI 3HaHUS (YMEHHS, BIIAJCHUS),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

XUMUH, QU3UKHA, MAaTEMAaTUKH, THPOPMATUKH, (PU3MUECKON XMMHH.

3HaHus (yMeHMs), IOJIyY€HHbIE IpH H3YYEHUM JAHHOW JAUCHUILUIMHBI OyayT
HEOOXOIUMBI JUIsl U3yYEHUS MOCIEAYIOIUX AUCHUIUIMH: XUMUYECKUE PEAKTOPbI, XUMUYECKas
TEXHOJIOTHSl TYrOIUIaBKMX HEMETAJUNIMYECKUX U CHWIMKATHBIX MaTepUalioB, MOJCINPOBAHHE
XUMHUKO-TEXHOJOTUYECKHX MTPOLIECCOB.

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbraTe OCBOEHHMS IUCHMIUIMHBI (MOAYnsl) «PHU3MKO-XMMHUYECKHE OCHOBBI
METAJUIyprUYeCKUX  MPOLECCOB»  OOy4aroIIMiCs  JODKEH  00JazaTh  CIEQYIOLIMMU
KOMIETEHIMSIMU:

CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUEHUS
HJIEMEHT
KOMITETECHITHH
OIIK-1 CIIOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIB30BAaTh OCHOBHBIE 3aKOHbI

C€CTCCTBCHHOHAYYHBIX JUCHUILIINH B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTU

3HaTh - 0a30BYI0 TEPMUHOJIOTHIO, OCHOBHBIE IMOHATHUS U 3aKOHBI, MX
MaTeMaTU4YeCKOEe BBIPAKCHUE;

- KJ1acCU(UKALMU U CYIIHOCTh METOJOB aHAJIN3a; TEOPETUYECKUE OCHOBBI
Y MIPUHLUIIBI TEPMOAMHAMUYECKAX METOI0B aHAIIN3a; OCHOBHBIE 3aKOHBI
TEPMOJAVMHAMUKH METAJLTYPTHUECKUX IPOLECCOB;

- METO/IbI UCCIIEJOBAHUS U YCIIOBUS IIPOBEAEHUS DKCIIEPUMEHTOB U
AHAJIN30B; OCHOBHBIE KCIIEPUMEHTAIBHBIE U PACUETHBIE METO/IbI
OIIPEIEICHUS TEPMOIUHAMUYECKUX XapaKTEPUCTHUK.




VYmeTb

- CAaMOCTOSITENIEHO (POPMYIHPOBATH 3a/1a9y (PU3NKO-XHUMHUYECKOTO
MCCIIEIOBAaHMS B XUMHUYECKHX CHCTEMax; MOJb3yACh NOTYYSHHBIMU
3HAHHUSAMH, YMETh BEIOMPATh ONTHMAJIBHBIC ITYTH U METO/IbI PEIICHHS
MOCTABJICHHBIX 3a/1a4;

- IPOBOAUTH (PU3NKO-XMMHUYECKHE UCCIIECJOBAHHS CHCTEM U TPOLECCOB C
MCIIOJIb30BAHUEM COBPEMEHHBIX METOIOB U MPHUOOPOB; MPOBOAUTH
(U3UKO-XUMHYECKHUE PACUETHI;

- IPOBOJIUTH (PU3UKO-XMUMUYECKHE HCCIICIOBAHNS CUCTEM H MPOLIECCOB C
UCIIOJIb30BAaHUEM COBPEMEHHBIX METOOB M IPHOOPOB; IPOBOANUTH
(U3NKO-XMMHYECKHE PACYETHI.

Bnanets

- IPAKTUYECKUM MPUMEHEHUEM BaXKHENIINX COBPEMEHHBIX
TEOPETUYECKUX, TEPMOAVMHAMUYECKUX METO/IOB; HABBIKAMU BEICHMS
MOKCKA HEOOXOIMMBIX 3HAHUH 110 TUTEPATYPHBIM U IPYTUM UCTOUYHUKAM;
- METOJIaMU HKCIIEPUMEHTAIbHOTO UCCIIEIOBAHUS; ONIPEAEICHUS COCTaBa
CUCTEM, METOJIaMU IPECKAa3aHUsI IPOTEKAHMsI BO3MOMXKHBIX XUMUYECKUX
peaxkmuiu;

- METO/IMKaMH pacuyeToOB KHHETHUKHU IIPOLECCOB B METANTyPruuecKUX
CUCTEMaX; IPUEMAaMU OLICHKH PE3YJIbTaTOB 3KCIIEPUMEHTA; HABbIKAMU
CaMOCTOSITENIbLHOM pabOThI

[1K-16 cnocoGHOCTRIO MIIAHUPOBATH U IIPOBOAMTE (PU3MUECKUE U XUMHYECKHE IKCTIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yJIbTaTOB M OLIEHUBATh MOIPEIIHOCTH, BBIIBUTaTh TMIIOTE3bI U
YCTaHaBIUBATh IPAHULIBI UX IPUMEHEHUS, IPUMEHATh METO/IBI MATEMAaTUYECKOTO aHAIN3A U
MOZEJINPOBaHUs, TEOPETUYECKOI0 U SKCIIEPUMEHTAIBHOIO UCCIIEA0BaHUSA

3HaTh

- OCHOBHBbIE MOJIOKEHUS 00IIel XMMHH; OCHOBHbBIE 3aKOHBI (PU3HMUECKON
XH-MHUH, & TAK)KE CIIOCOOBI MX PUMEHEHUS JIIs peILICHHs] TEOPETUYECKUX
U NIPU-KJIAJHBIX 33/1a4;

- TEOPETHUUECKUE OCHOBBI XUMHUYECKUX U (PU3UKO-XMMUYECKHUX MIPOLIECCOB,
JIeXKaIMX B OCHOBE METAJULypPTHYECKOr0 MPOU3BOJICTBA;

- OCHOBHBIE TIOHATHSA, 3aKOHBI M MOJIETIN TEPMOJUHAMUKHU, XUMUUECKOU
KUHETUKH; BIIMSIHUE OCHOBHBIX 3aKOHOB TEPMOJIMHAMHUKHN U XUMHUYECKOMN
KMHETUKHU Ha IIPOLIECCH] B METAJUIYyPIUH

VYmMmern

- HCII0JIb30BaTh OCHOBHbBIE XUMUYECKUE 3aKOHBI U TIOHATHUS,
TEPMOJUHAMHUYECKHE CIIPABOYHBIE JAHHBIE; IPUMEHSATH METOIbI
MaTeMaTHYECKOro aHaJIu3a U MOJIETTUPOBAHUS;

- YMETb COYETaTh TEOPHUIO U MPAKTUKY AJIs PEIIEHUS HHXXCHEPHBIX 3aa4;
MIPOBOJUTH TEPMOJUHAMHUECKHUE PACUEThl METAILTYPrHUECKUX
IIPOLIECCOB, HA OCHOBE NPAKTHUYECKUX JIaHHBIX;

- rpaduuecku 0ToOpaXxkaTh MOJTYYEHHbIE 3aBUCUMOCTH; aHATU3UPOBATh U
00CyXJ1aTh pe3yabTaThl (PU3MKO-XUMUYECKUX UCCIIE0OBAHUI; BECTH
HAy4YHYIO IUCKYCCHUIO MO BOIIpocaM (pU3NYECKO- XUMHUYECKHM OCHOBAM
METAJITYPrUUECKUX MPOLECCOB, IPOBOAUTH MAaTEMATHUECKYIO
MHTEPIIPETALMIO MTOTYYSHHBIX PE3YJIbTAaTOB U ONPEAeNATh Haubosee
3Ha4MMble (haKTOpHI




Bnanets

- HCITOJIB30BaTh OCHOBHBIE XUMHUYCCKUE 3aKOHBI U TIOHSTHS,
TEPMOAMHAMHYECKHUE CIIPABOYHBIC JAHHBIE; TPUMEHSTH METOIBI
MaTEeMaTHYECKOT0 aHaJIM3a U MOJICTUPOBAHUS;

- YMETh COYETaTh TEOPHUIO U MPAKTUKY JJIs PEIICHUS WHXCHEPHBIX 3a/1a4;
IIPOBOUTH TEPMOTUHAMHYCCKHUE PACUCTHI METAILTYPIHUSCKHX
MPOLIECCOB, HA OCHOBE MPAKTHYECKUX JTAHHBIX;

- rpaduuecku 0TOOpaXKaTh MOJYYCHHBIC 3aBUCHUMOCTH; aHAJTU3UPOBATh U
00CYKIaTh pe3yNbTaThl PU3UKO-XUMUYECKUX UCCIICIOBAHUI; BECTH
HAy4YHYIO JIUCKYCCHIO IO BOIIPOcaM (PU3HYECKO- XUMUIESCKHM OCHOBAaM
METAJLTYPTHYECKUX TPOIECCOB, IPOBOIUTH MATEMATHUECKYIO
HMHTEPIPETALMIO MOJTYYCHHBIX PE3YJIbTATOB M ONPEICIISATh HanOoiee
3HAYMMBIC (DAKTOPHI




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHull 144 akasn. 4yacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 16,9 akaj. 4acos:
—ayautopHas — 14 akaj. yacos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB
— caMocTosTenbHas pabora — 118,4 akan. gacos;
— IMOArOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas = o
KOHTaKTHasI =t
3 E ®dopMa TEKYILETO
pabora s X Bun KOHTPOJIS
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A > ( A ) & ©|caMoCTOsTENBHOM | ycreBaeMoOCTH U
JTACIUTUTAHBI 7 S 6 ., |xoMnereHmn
s 2 £ paboTHI MIPOMEKYTOYHOM
TTek. [0 [HPAKT-| = @ aTTecTalyy
3aH.| 3aH. QU &
1.
Brinonnenue
WHIUBUAYaIHHOT
0 JIOMAIIIHETO
3aganus Nel IIpoBepka u
1.1 11 1.TepmoauHamMuka H . Posep
. Pazpabotka 3ammra
KAHETHKAa peaKkuuii TOpeHus B
N IIrOpUTMa MHIUBHAYaJIbHOT
razoBoii  ¢ase, rereporeHHble
caK BBIMOJIHEHHUS o 3amanus Ne 1.
p penreHus 3anauu | Pemenue 3agaq
. Brimonnenne IIposepka u _
1.1. AHanu3 paBHOBECHS PeEaKIHii posep OnK-1,
WHIUBHAYaIHHOT 3aImuTa
TOpEHUs] BOJOPOAA M MOHOOKCHIA 1 2/11 | 22 MNK-16
KHCI0pO b 0 IOMAIIIHETO0 | MHAMBUAYAJIBHOT
nepozaa
yrepoaa, . p 3amanus Nel o 3amanusg Ne 1
MOTEHIMAN Ta30BOM (a3bl. Peakuus
Pa3pabotka [IpoBepka u
BOJSTHOTO Tas3a.
IropuTMa 3almra
12. KuHetmka W  MeXaHU3M
. BBITIOJIHEHNST | MHOMBHAAYAJIbHOT
peakiuii ropennsi. TepMoauHamMuKa
KL TODGHISL VITeDOM peuieHus 3agaun | o 3axaHus Ne 1.
peaKtt P yraepon Brimonxenue Pewienne 3agau
HHIHUBUAYAIHHOT
0 JIOMAIITHETO
3amanus Nel
IloaroroBka k
nmabopaTopHOi
pabote Nel
Brimonnenue u
ITogroroBka k -
12 .2 2. TepmoauHaMu4eCKuit nabopaTtopHOi HZ:I:HHX
aHaIN3 TIPOIIECCOB TEPMHUECKOI pabdote No2 u .
nabopaTtopHOH
JICCOLHAIIN XAMHYECKUX oTYeTa 1o
o . pabotet Ne 1 |OMK-1
COCIMHEHHI nabopaTtopHOn E— ’
2.1. uccoummanus KapOOHAaTOB U 112 26 pabore Nel . |nNK-16
71a00paTOpHOI
OKHCJIOB Pazpabotka aGorer Nel
2.2. Kuneruka, MEXaHU3M aropuTMa P o
Pemenue 3anau
nporecca JTUCCOIMAIIH BBITIOJTHEHHUS B—
KapOOHATOB penIeHus 3a1a9u N
71a00paTOpHOI
[HoaroroBka
oTUeTA 11O paboTsI Ne 2
71a00paTOpHOI
pabote Ne2




ITogroroBka k

71a00paTOPHOI
parop Brimonuenue u
pabote Ne3
oOcyxieHne
Pazpabotka
1.3 1.3 Mexanu3sM U OCHOBHEIE JaHHBIX
aropuT™Ma N
KUHETHYECKHE  3aKOHOMEPHOCTH JTabopaTOPHOI
BBITIOTHEHHUS
MPOIIECCOB OKUCIICHUS METAJJIOB pabotsr Ne 3.
pelIeHus 3a1a9u
3.1 OO6u1as XapaKTepUCTHKA Pemenue 3anau
CaMocTOoATeNBHO
BOCCTaHOBHUTEJILHO-OKHCITUTETbHBI ¢ ayueHue ITpoBepka u
X peakuuid. MexaHu3M M KHHETHKa . o0cyxieHne -
peaki yueOHOM U YA OMK-1,
BOCCTAQHOBJICHHSI OKCHJIOB . Pe3yJIBTaTOB
20 Hay4IHOH . |MK-16
3.2. TepmoauHamuka nabopaTtopHOi
JIUTEPATYPHI
BOCCTAHOBJICHHSI METAJIOB Ta3aMH paboter Ne3 u
[Moaroroska
3.3.  BoccTaHOBiEGHHE — OKCHJIOB oTueTa IO BBIBOJIOB TIO
MeTaJlla BOJOPOAOM M OKCHIOM . pabore.
nabopatopHOn
yriepoja CobecenoBanue.
pabote Ne3
3.4 Kap6o - MeramioTepMHUEcKOe 3amura
CaMoCTOSATEeNBHO .
BOCCTaHOBJICHHE OKCHJIOB JTab0opaTOPHOI
€ U3y4eHue
N pabotsr Ne 3
yueOHOM U
N CobecenoBaHue
Hay4YHO
JUTEPATYPHI
Brimonnenue CobecemoBanue
MHIUBHAYAJIBHOT (IO COEPIKaHUIO U
0 JIOMaIHero BBIITOJTHEHHIO
14 4 4. Merannyprudeckue 3amanus No2 UHIIUBUYaJILHOT
pacIuiaBbl Pazpabotka 0 JIOMAIIHETO
4.1 AKTHBHOCTH KOMIIOHEHTOB B IIrOpUTMa 3aganus Ne2.
pacTBopax. BBITIOJTHEHUS Pemenue 3ama4  |OMK-1
’
4.2 MeTtamtyprudeckue [IUTAKH. og | PelCHHS 3a1a1H
Teopun (Monenm) Tloaroroska k Brmonanenue u MK-16
METaJUTyPTUYECKUX PACIIaBOB JTa00paTOPHO# o0cyxieHne
4.3. CymHOCT OKHCIUTENBHOTO pabote Ne4 JaHHBIX
papuHUpOBaHUS JKEJIe3HBIX CaMOCTOATENBHO |  1abopaTopHOi
CILIaBOB € U3y4eHue paboter Ne 4
yueOHOM U 3amura
Hay4YHOH nmabopaTopHOit
JUTEPATYPHI pabotsr Ne 4
CamocToATenbHO [Iposepka u
€ U3y4eHue 3aImuTa
yueOHOM U WHIMBUYaJILHOT
Hay4HOMH o0 3amaHms Ne 2.
JIUTEPATYPHI Penrenue 3anau
Pazpabotka CobecemoBanue
aJropUTMa o TeMe
15 15 5. IIpoueccst p
edbocoparmm, xecymbbyparm B BBITIOJTHEHUS pPacTBOPUMOCTH
A p ’ yaLQYp pelleHus 3a1aud | ra3oB B MeTaije
JKENIe3HBIX CIUTaBaX. PacKuciieHne
CaMocTOATEeNBEHO
METaJLIOB. [ToBepxHOCTHEIE
€ H3y4eHne CobGecenoBanue |QMK-1
SABJICHUSA B METAJUTYPIrUICCKUX ‘le6HOﬁ - ’
1o TeMe
5.1 Tlpomeccer aedocdoparmu, 4/51 | 22,4 y . NnK-16
HAyYHOH crocoObl
necynbypanud B KEJE3HBIX
JUTEPATyPhI paduHEpOBaHUS
CIUTaBax
CaMOCTOSTENLHO MeTaia OT
5.2 PackucnieHue MeTaioB
€ U3yYCHUE  |HEeMETAUIHYECKHX
5.3  IloBepXHOCTHO  aKTHUBHEIC - o
yueOHOH U BKJTIOYEHHH.
BEIlleCTBA .
Hay4YHOM Pemenue 3agaq
JUTEPATYPHI CobecenoBanue
CaMOCTOSITEBHO o TeMe
€ H3y4eHue MOBEPXHOCTHOE
y4eOHOi u HATSDKEHHE
Hay4YHOU LLUTAKOB U
JIUTEPATyPhI JKEIIE3HBIX
Wroro no pazneny 6/611 |118,4
Hroro 3a cemectp 6/611 |118,4 SK3aMeH
Hroro no nucrumianne 6/61 |118,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ilenu, mocraBieHHBIE NPH W3YYEHHH Kypca, NOCTUTalOTCA 3a CYET KOMIUIEKCHOTO
NoaX0-1a K OOYyYeHHMIO CTYJCHTOB, OCHOBAaHHOTO Ha COYETAaHMH TEOPETHUYECKOro Kypca,
7a00paTOPHBIX 3aHATHH M CaMOCTOSATENbHON I03HABaTEIbHOM JEATEIBHOCTU CTYICHTOB.
M3yueHue TeopeTHue-CKOro Kypca IPOBOAMUTCS B CHEHHAIU3UPOBAHHBIX JIEKIIMOHHBIX
ayIUTOpPUAX C HCIHOJB30BAHUEM BHJCOTEXHUKHU, ITO3BOJISIOIIECH TPAHCIUPOBATH YEpe3
MOHUTOP PHUCYHKH, CXEMbI, MOJENH, KOTO-pbleé B 3HAUUTEIFHOW CTEMEHH OOJeryaroT
IIOHMMAaHHE Kypca.

3aHsaTHs MIPOBOJATCS c IIPUMEHEHUEM TPagULMOHHON u
MOJlyJIbHO-KOMIIETEHTHOCTHOM TEXHOJIOIMH C MCII0JIb30BaHneM MIHTepHET-pecypCoB.

Jlekumu MpoXOAsT KaK B TPAJUIIMOHHON (opme, B BUIE MTPE3CHTAIH, Tak U B popme
JAeKIMH-uHpOpMaLnuii, OpPUEHTUPOBAHHBIX Ha U3JI0KEHUE U OOBSICHEHHE CTy/IEHTaM Hay4HOIl
uHpOpMaLIUKY, TOMJEKAIEH OCMBICICHHIO M 3allOMHHAHUIO, JIGKIUH-KOHCYJIbTALUH, TIe
TEOpe-TUYECKUN MaTepHall 3apaHee BBIIACTCS CTYACHTAM ISl CaMOCTOSITEIIBHOTO U3YYEHHS,
JUIsl TIOA-TOTOBKH BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKIUS HIPOXOAUT IO THUILY
BOIIPOCBI-OTBETHI-IUCKYCCHS.

JIeKIMOHHBI  MaTepuan 3aKpeIuIaeTcss B XOAE€ IPAKTUYECKHX 3aHATUH W
1a00paTOpHBIX padOT, HAa KOTOPBIX BBIOJHSAKOTCS IPYMNIOBbIE WIM HHAUBHUyalbHbIE 3a/1aHUS
1o npoineHHoi Teme. Ha npaktuyeckux u J1abopaTOPHBIX 3aHATUAX CTYAEHTHI IPUOOPETAIOT
HaBBIKU UCCIIE/10-BATENIbCKOM JIEATEILHOCTH U YMEHHsI OOBSACHSATh PE3YNbTaThl SKCIIEPHUMEHTA,
OCHOBBIBASICh Ha 3HAHUAX TEOPETHYECKOM yacTu Kypca. llpm mpoBeneHun 1abopaTOpHBIX
3aHATUM MCIOJB3YEeTCS METOJ KOHTEKCTHOIO OOYy4YeHHs, KOTOpPbI I03BOJIAET YCBOMTH
MaTepuall IIyTEM BBISBICHUs CBA-3€M MEKIy KOHKPETHBIM 3HAHHUEM M €ro NPUMEHEHHUEM, a
TaKXe TEXHOJOIMs MOJYJIbHOIO OOy-4eHHMs M KOJUIEKTMBHOTO B3aMMOOOydeHus (mapHas
paboTa Tpex BUIOB: CTaTUYECKas [1apa, IM-HaMU4ecKas Iapa, BapuallMoHHas apa).

WuouBuayanbHass caMOCTOsATENbHAsl II03HABATENbHAs JEATEIbHOCTh CTYACHTOB
3aKio4aeTcs B moaldope JUTepaTypbl IO pas3jaenaMm Kypca U ee usydeHuu. Ilpu stom
IIPEAYCMOTPEHBl UHAVBUAYAIBHBIE W TPYNIOBBIE KOHCYJBTALMHM 110 M3y4aeMbIM pa3zjeiam
Kypca. B pe3ynbraTte u3ydeHus AaHHOW AMCIUILUTHHBI CTYCHTHI JOJDKHBI TPUjOPECTH 3HAHUS,
YMEHHMSI U ONPEJIETICHHBIN OIbIT, HEOOXOAUMBIE ISl OyAyIIeld MpaKTUYeCKON e TENIbHOCTH.
CamocrosTenbHas pa0o-Ta CTYAEHTOB CTUMYJIHMPYET CTYJACHTOB K CaMOCTOSTEJIbHOM
npopaOoTKe TeM B TMpOIEcCe BbHI-MOJIHEHUS] MHIUMBUIYalIbHBIX 3aJaHUM, B Ipolecce
HOJArOTOBKM K KOHTPOJIBHBIM paboTaM M MTO-roBOH artecranuu. CamocrosdrenbHas paboTa
CTY/ICHTOB HAINpAaBJICHA Ha 3aKPEIUICHHE TEOPETH-UYECKOr0 MaTepHualla, H3JI0KEHHOTO
npernojiaBaTeneM, Ha HpopabOTKy TeM, OTBEACHHBIX Ha CaMOCTOSTEIbHOE H3YydeHHUe, Ha
MOJTOTOBKY K BBIMOJHEHHUIO M 3aIIMTe J1a00paTOpHBIX padoT, MOATOTOBKY K KOHTPOJIbHOMN
paboTe ¥ UTOrOBOM aTTECTAIUH.

B xonme 3aHATHII mIpeamnonaraercs HCIOIb30BAHME KOMIUIEKCA WHHOBAaIIMOHHBIX
METO/I0B UHTEPAKTUBHOTO 00Y4YEHUS CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO3/laHue MpOOJIEMHBIX CUTyallUd C T[IOKa3aTeJIbHbIM pELIEHUEM MpoOIeMbl
[IPENOIaBaTEIIEM;

- CaMOCTOSITENIbHYIO TIOMCKOBYIO JI€ATEIbHOCTh B pEIHIEHUH Y4YEOHBIX MpoOsieM,
HaIIpaBJIsIEMYIO IIPEIOJaBaTEIIEM;

- CAaMOCTOSITENIbHOE PELICHUE MTPOOIIEM CTYIEHTaMU MO KOHTPOJIEM MPEIo1aBaTesl.

- mnpobiieMHoe OOy4yeHHEe — CTUMYJIMPOBAHHE CTYAEHTOB K CaMOCTOSITEIbHOU
«100BIYe)» 3HAHUH, HEOOXOMMBIX JIJISI pEIICHUS KOHKPETHOM MTPOOIEMBI.

- KOHTEKCTHOE OOyueHHEe — MOTHBAalUA CTYACHTOB K YCBOEHHUIO 3HAaHHH IyTeM
BBISIBJIC-HUS CBSA3€M MEKy KOHKPETHBIM 3HAaHUEM U €0 IPUMEHEHUEM.

- oOyueHHe Ha OCHOBE OMbITa — aKTUBU3ALUS IO3HABATENbHOU JEATENbHOCTU
CTYJEHTOB 3a CYET aCCOLIMALIMU UX COOCTBEHHOTO OMbITA C MPEAMETOM U3yUECHHUSI.

- UTHIUBUIyaJIbHOE 00y4YeHHE — BEICTPauBaHUE CTYI€HTaMH COOCTBEHHBIX



00pa3oBa-TeIbHBIX TPACKTOPUN Ha OCHOBE (HOPMHUPOBAHMS HHIUBUAYAJIbHBIX YYEOHBIX
IJIAHOB U MPO-TPAMM C Y4€TOM UHTEPECOB U NMPEANIOUYTEHNUN CTYI€HTOB.
- MeXAMCUUIUIMHAPHOE 00YYEeHHE — UCIIOIb30BaHUE 3HAHUI M3 Pa3HBIX 00jacTel, ux
CPYIIIAPOBKA U KOHIIEHTPALIUSI B KOHTEKCTE KOHKPETHOM peraeMoil 3a1auu.
- OIlepeKaroIlas CaMOCTOSITENIbHAs pad0Ta — U3yUEHHUE CTYyIEHTaMU HOBOT'O MaTepuaa
JI0 €r0 U3JI0’KEHUSI ITPENO0IaBaTeNIeM Ha JIEKIIMH U IPYTUX ayAUTOPHBIX 3aHATHSIX.

6 YueOHO-MeTOAuYeCKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeToauYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIIMHBI

a) OcHoBHas UTEpaTYypAa:

TepMmoauHaMuka, KHHETHKA W pacueThl MeTautypruueckux mporecco / C.H.
[Tagepun, J[.W. Peoxonkos, I'.B. Cepos [u np.]. — Mocksa : MUCHUC, 2010. — 235 c. —
ISBN 978-5-87623-312-7. — Texkct : anekrponnsiid // JlaHb : 3JIeKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117022.

2. Muxaiinos, I'. I'. TepmoauHaMruka METaUTyPrUYECKHX IIIJIAKOB : yueOHOe mocooue /
I'. T'. Muxaiinos, B. 1. Antonenko. — Mocksa . MUCHUC, 2013. — 173 c¢. — ISBN
978-5-87623-729-3. — Texkct : anekrponHsbii // JlaHp : 31eKTpOHHO-OMOIMOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/47475.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. OCHOBBI METAJUTYPrHYECKOTO MPOou3BoAcTBa : yueOHuk / B.A. burees, K.H. BnosuH,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekct : 3nekTpoHHbIH // JIaHb :3JIEKTPOHHO-OMOIMOTEYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/90165.

2. JIysrun, B.I1. Teopus ¥ TEXHOJOTUS METAJUTypruu cTaiu : yueOHoe nocodue / B.I1.
Jlysrun, A.E. Cemun, O.A. KomonoBa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN
978-5-87623-346-2. — TexkcT : anektponHsbii // JIaHb : 31eKTpOHHO-OMOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/2062.

B) MeToauyeckue ykasaHus:

1. JlaGopaTOopHBIi MPakTUKYM MO (PU3HYECKOH XMMHUHU : y4eOHO-METOAMYECKOe
nocobue / A. H. Cmupnos, H. 10. Ceeunuk, C. B. IOauna, D. B. Joapauna ; MI'TY. -
Maruutoropck : MI'TVY, 2017. - 1 snektpon. onT. quck (CD-ROM). - 3ari. ¢ TUTYI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true

2. CmupHoB, A. H. OmnpeneneHve akTUBHOCTH KOMIIOHEHTOB METAJUTYPTUYECKUX
pacruiaBoB : Mmertoauueckue ykasanus [ A. H. CmupHoB, M. A.



https://e.lanbook.com/book/117022
https://e.lanbook.com/book/47475
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/2062
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true

Hlepcrobutos, C. B. FOauna ; MI'TY. - Maruutoropek : MI'TY, 2013. - 1 snekTpoH.
OIIT. TIACK (CD-ROM). - 3arin. c TUTYIL. 9K-paHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1
123422/1244.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

3. CmupHaos, A. H. Onpenenenne CBOMCTB MIIMHUCTOTO CHIPhA : mpakTukym / A. H.

Cwmupnos, H. FO. Cseunukosa, C. B. Onuna ; MarHuToropckuii roc. TeXHU4eCKUi yH-T
uM. I'. K. Ho-coBa. - Maruurtoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. ’Kk-paHa.-URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1
530255/3819.pdf&view=true .

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe oGecnieyeHue

HammMeHnoBaHue o
o Ne noroBopa Cpox AeiCTBUS JIUIICH3UN
7Zip cBOOOTHO 0eccpoyHO
Adobe Audition
CS 5.5 Academic |K-615-110t112.12.2011 0eccpouHo
Edition
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
CBOOOIHO
FAR Manager pactpocpansemoe IO OeccpouHo
I'\’/rl(s)f\é\s/;T(?r?z\sl(S J7'I}I Arl2zr-18 or 11.10.2021
U 108.10.2018 B
KJI4CCOB)

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

OnektponHas 6a3a nepuoanueckux u3nanuii|https://dlib.eastview.com/
East View Information Services, OOO
HamumonansHast
nH(OPMAIIMOHHO-aHAIUTUYECKAs cUCTeMa —
Poccuiickuii HHJIEKC Hay4HOI' O
IMouckoBas cucrema Axamemusi Google|URL: https://scholar.google.ru/
(Google Scholar)
Nudopmanmonnas cucrema - Enunoe oxno|URL: http://window.edu.ru/
JI0CTYTa K HHGOPMAIIMOHHBIM pecypcam
Poccuiickas I'ocynapctBennas oubmmoreka. |https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
Dnexkrponnbie pecypcsl oubmmorekn MI'TVY [http://magtu.ru:8085/marcweb2/Default.asp
uM. I'.11. HocoBa

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

URL: https://elibrary.ru/project risc.asp

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCHUIIIIMHBI BKIIFOYACT:

Y4eOHble  ayauTOopuM  JUIl  IPOBEACHMSI  3aHATUI  JIEKIIMOHHOIO  THIA
(MynpTHMeEUMITHBIE CpEACTBA XPaHEHMs], IEpelaun U PeICTaBIeHUs HHPOPMALIUN)

VYyeOHass ayautopust i NpoBeAeHUs HpakTuueckux 3aHaTuil (IlepconanbHble
xoMnbroTepsl ¢ makeroM MS Office, Bei-xon0M B MIHTEpHET U C JOCTYIIOM B 3JEKTPOHHYIO
WH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

VY4eOHble ayIUTOPUM Ui TPYIIOBBIX U MHAMBUIYAIbHBIX KOHCYJIbTAUH, TEKYIIEro
KOHTPOJIS M TPOMEKYTOUHOM arTecTannu (ocka, yaeOHbIE CTOJIBI, CTYIIbS)

[Tomemienuss st XpaHeHUS M MPOPUIAKTUYECKOTO OOCTYKHBaHUS Yy4eOHOTO
o0opynoBaHus (CTEIAXU Ul XpaHEHHUs OO0OpyNOBaHMS, METOAMYECKas JIMTepaTypa JUis
y4eOHBIX 3aHSITHI)



IMPMJIOXEHMUE 1

6 YueOHO-MeTOaNYEeCKOEe 00eCIIeYeHUE CaMOCTOATEIIbHONW PabOoThI 00yJarOIIHUXCS
ConeprkaHue TEOPETHIECKOTO pa3esia JUCIHIIHHbI

(camocTosiTEILHOE U3YyUEeHHUE)

1. Knaccudukanus meTauryprudeckux ImpoueccoB. OCHOBHBIE 3aKOHBI TEPMOJUHAMHKHU.
Oueprus [ub6ca u xumuueckuid mnoreHuuan. KoHCTaHTa XHMHUYECKOrO paBHOBECUS U
ypaBHeHHE u30TepMbl peakiuu. CraHmapTHOe H3MeHeHue sHepruu ['nbbca. CwmeieHue
paBHOBeCHsI U MTpaBUIIO (a3.

2. Topenue oxcuma yrieponma. ['openuwe Boaopona. Peakuusi BoassHoro raza. Peakmus
B3aumojeicTBusl yriepoga ¢ CO,. Peakuum HEMONMHOrO W TOJIHOTO TOPEHUS yriepoja.
PaBHoBecHBIN cocTaB ra3za. Bocrimamenenue razoBbix cMeceil. Llennbie peakiuu. Kunerrnka u
MEXaHU3M TOpeHusi TBepAoro yriepona. OCHOBbI KHHETHKH TE€TEPOTCHHBIX ITPOIECCOB.
Xapakrepuctuka quddy3uoHHBIX TporeccoB. OCOOEHHOCTH TPOIECCOB B KMHETUYCCKOW U
T Py3MOHHOHN 00IacTAX.

3. Kunermka oxucieHus wmetauioB. Ponbs auddy3umu pearcHTOB depe3 OKaIuHy H
KPHUCTAJNIOXUMHYECKOTO MPEBPALLIECHUS Ha IPaHUILIE MeTaJll - OKCHJL.
DopMaTbHO-KMHETUYECKOE ypaBHEHHE IIpouecca M ero aHainu3. KuHeTndeckud U
i Yy3MOHHBIA pPEXUM peakiuu. BimsHHe TemmepaTypsl Ha CKOPOCTH OKHUCIICHUS.
OxucnutensHoe paduHUPOBAHUE KHUAKMX MeTaioB. [locienoBaTenbHOCTh OKUCICHHS
npuMmeceid. TepMoauHAMUYECKHI aHaIM3 peakluH aucconuanuu KapOoHaTtoB. Kuneruka
mporecca TUCCOLMALUU, 0COOEHHOCTH KPUCTAITIOXUMHUYECKOTO MPeBpalieHus. ABTOKAaTaIN3
nporecca. BnusiHue u3menbueHUs TBEpAbIX (a3 HA TEPMOAMHAMUYECKHE U KHUHETUYECKUE
XapaKkTEPUCTUKH ITpoliecca.

4. CrpoeHHe M CBOWCTBA METAJUTYPIHYECKUX paciiiaBoB. DU3NKO-XMMHUYECKUI aHaIN3
11akoB. JIBO#HBIE auMArpaMMbl COCTOSHHUSI MIIAKOBBIX CHCTeM. JlnarpamMma COCTOSIHHS
cucrembl CaO—AIl,03—Si0,. PacriaBnennsie muiaku. MosekyssipHas Teopusi. Bs3kocTh
[IJIAKOB.

Cepa B uyryHax u craysx. [Ipoueccsl necynbdyparun xeiae3Hbix criaBoB. ['a3sl (Bogopoa u
a30T) B JKeNe3HbIX CcIulaBax. PactBopumocTs Tra3oB. Kwuciaopog B Kelne3HBIX
cruaBaxHemerannuueckye  BKIIIOYEHMSI B CTalsIX M TEXHOJOTHMYECKHE  CIOCOOBI
paduHUpOBaHUS MeTalsla OT HEMETAaUIMYeCKUX BKJIIOYeHHH. [loBepXHOCTHbIE SIBICHHUS B
MeTaJTyprudeckux mpoueccax. [loBepXHOCTHOE HATSKEHHE IITAKOB U JKEJIE3HBIX CILIABOB.
IToBEpXHOCTHO-aKTUBHBIE BEILIECTBA.

JlaGopaTropHble padoThbI:

Jlaboparopuas pabora Ne 1: TepmoauHamMHuUecKWil aHaIU3 PEAKIUH JAUCCOIHAINH
KapOoHaTa KaJbIlus;
JlaGopatopnast pabora Ne 2: I'paBUMeTpHUYECKOE HCCIEJOBAaHUE KHWHETHUKH HUCCOIHAIINN

KapOoHaTa KaJbIlus;

JlaGopaTtopnast padota Ne 3: ['paBuMeTpHUUECKOE HCCIIETOBAHNE MAKPOKUHETUKH OKHCICHUS
Kenesa;

Jlaboparopnas pabota Ne 4: OnpeneneHue IeKTPOIPOBOHOCTH IITAKOBOTO PACILIaBa.



DopMyJIMPOBKA HHAUBUAYAJILHOTO 3a1aHus Nel

1. Hns peaknum BoasiHoro raza CO + H20 = CO2 + H2 onpenenuth BO3MOKHOE
HaIpaBJICHUE PEaKIIMU U paBHOBECHBINM cocTaB raza npu tremmeparypax: 700, 800, 900 u
1000° C, ecnu ucxoHas razoBasi cMmech coaepxkut 23% CO u 27% H20, 20% CO2 u 30%

H2.

2. OmpenenuTh paBHOBECHBIN cOCTaB ra3a B peakiuu bemna-byayapa C ., + CO2 =2CO
@ opMyTHPOBKA HHIAHBH/IYAJIbHOTO 3aaHus Ne2

3agaua 1

OrnpenenuTh aKTUBHOCTB OKcHa skee3a FeO B monmkoMoHeHTHOM make (Tad. 1).

Tabmuma 1

CocTaB 1U1aKOBOTO paciuiaBa Mac. %

Bapuanr Ca0O MgO MnO FeO SiO, P20s
1 40,0 50 3,0 25,0 25,0 2,0
3agaua 2

OmnpenenuTh aKTHBHOCTH KOMIIOHEHTOB B CIIJIaBaX Ha OCHOBE eje3a (Tabdi. 2,3).

Tabauua 2

XUMHUYECKUN COCTAB JKEJIE3HBIX CIIIaBOB (Macc.%)

Bapuant C Si Mn Cr S P @)
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabmumal
TlapaMeTpbl B3aMMO/CHCTBHS & KOMIIOHEHTOB CILIABOB HA OCHOBE XKeJIe3a
pu 1600 °C
OneMeHT OnemeHT J
i C Si Mn Cr S P 0]
C 0,14 0,08 -0,012 -0,024 0,046 0,051 -0,34
Si 0,18 0,11 0,002 -0,0003 0,056 0,11 -0,23
Mn -0,07 0 0 0 -0,048 -0,0035 | -0,083
Cr -0,12 -0,0043 0 -0,0003 -0,020 -0,053 -0,014
S 0,11 0,063 -0,026 -0,011 -0,028 0,29 -0,27
P 0,13 0,12 0 -0,03 0,028 0,062 0,13
o) -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20




[MPMJIOXEHUE 2

7 OHGHOLIHBIG Cp€acTBa ajid nNpoOBEACHUA HpOMe)KYTOqHOﬁ aTTcCTainun

a) Ilnanupyemble pe3yabTaTbl 00yUeHHS] U OLIEHOYHbIE CpPeICTBa /Uil NPOBeleHHUS
MPOMEKYTOYHOM aTTEeCTALMHU:

CrpykrypH
BIA DJIEMEHT
KOMITETCHIIH
51

[Inanupyemble
pe3yNbTaThl
00y4eHus

O11eHOYHBIE Cpe€acTBa

OIIK-1 crtocOOHOCTHIO U TOTOBHOCTBIO UCIIOJIB30BATh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX JUCHUILINH B HpO(i)CCCI/IOHaJII)HOf/’I JACATCIbHOCTHU

3HaTh

- 0a30BYyIO
TEPMHUHOJIOTHIO,
OCHOBHBIC TTOHSTHS
Y 3aKOHBI, UX
MaTeMaTHYECKOe
BBIPAKCHHUC;

- KiaccupuKaluy u
CYIITHOCTh METOJIOB
aHaIIN3a,
TEOPETUICCKHE
OCHOBEHI H
TIPHHITAITBI
TEPMOIMHAMHYECK
UX METO/IOB
aHaJM3a; OCHOBHBIE
3aKOHBI
TEPMOJIUHAMUKHU
METAILTYPTHIECKUX
MIPOIIECCOB;

- METOJIBI
HCCIIEAOBAHUSA 1
YCIIOBHSI
MIPOBEICHHUS
AKCTIEPUMEHTOB 1
aHaJIN30B;
OCHOBHEIC
HKCIIEPUMEHTAIIbH
bI€ U pACUETHBIC
METOIbI
onpeaeeHus

Coucok BONPOCOB JUIsi  TPOBEACHUS
NUCIUILIINHE «DU3UKO-XUMHUYECKUE
METAJLTYPTUUECKUX ITPOLECCOB)

39K3aM€Ha IIO
OCHOBBI

1. B xakux TEXHOJOTHYECKUX IPOIEeccax MPOUCXOIUT
tepmuueckas qucconuanus CaCO3?

2. Jlaiite
JccoIManuy kapoonara”.

ONpe/ieJIeHue  TEPMHUHY

«yHOpYrocTh

3. B uem 3akitovaeTcs OTIMYMe KOHCTAHT paBHOBecus Ka
u Kp?

4. B xakom cinywsae 3Hauenus Kp wu ympyroctu
muccomuanmu CaCQO3z 4uCIIEHHO COBIIAAAIOT?

5. C xaxo# 11e71bI0 MepeJl ONBITOM BaKyyMHUPYIOT pabouyto
YCTaHOBKY?

6. TepmoguHamuka oOpa3oBaHUs W JUCCOIUAIUS

KapOOHATOB; TEMIIEpaTyphl  Hadasa.
7. TepMoarHAMIKA TOPEHUS TBEPOTO TOIUIHBA

8. Kak Bnuser cTemeHp IHUCHEPCHOCTH KapOoHaTa WH
U3BECTH Ha ynpyrocTs aucconuanuu CaCOs.

9. Kakue peakiiuy Ha3bIBalOT TOMOXUMHUYECKUMU?

10.Kakue MeTauyprudeckue MpOoLEecChl  SIBISIOTCA
TOMOXUMHYECKUMHU PEaKIUSIMU?

11.Kakne XMMHUYECKME peakIMM  IPOTEKAKT IO
aBTOKaTaJIUTUYeCKOMY  MexaHuzMy? UYrto  sBusercs

KaTaJIn3aTOpOM TaKUX HpOHeCCOB?




CtpyKTypH

. [Inanupyemsblie
bl BJIEMEHT
pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIIETEHIIH
00y4eHus
u
tepMonuHamuueck |12. Uto Takoe KpHCTaTMUecKash pelieTka, U Kakue

HX XapaKTCPUCTUK.

XapaKTePUCTUKU KPUCTATUIMYECKON perieTku Bol 3HaeTe?
13. PacnipenesieHre KOMIIOHEHTOB MEXIY METAIJIOM H
IIJJaKOM; KOHCTaHTa M KOd(pHUIIUeHT

pacmpeaeneHus

14. O6bsicHUTE M3MEHEHHE CKOPOCTH TOMOXHMHYECKHX
MIPOIIECCOB HA IPUMEPE BBIMOJTHEHHON paOOTHI.

15. KakoB MeXaHH3M JUCCOIMAIIMHN KapOOHAaTa KaJIbIIHs?

16. Pacckaxxute O METOJIUKE OMPEIEICHUS CKOPOCTH
JUCCOLIMAlMK  KapOoHaTa KajblUs, NPUMEHEHHOW B
JTAHHOM OTIBITE.

17.B wuem 3akiouaroTcs pa3iuudsg TOMOTE€HHBIX U
reTepOreHHbIX peaKIii?

18. U3 kakux cTaguil CKJIA[bIBAIOTCS TeTEePOreHHbIE
peakuuu?

19. Yro Ha3bIBAIOT PEXKUMOM I'€TePOreHHON peaKIuu?

20. KakoBbI OCOOCHHOCTH TMPOTEKAHHWS pEaKIuid B
pa3IMYHBIX PEKUMaX pearupoBaHus?

21. Kak u3MeEHseTCs TOJIIMHA ITUICHKH OKaJWHBI TIPH
OKHCJICHMH  METaJJIOB B  DPa3IMUHBIX  PEXKHUMax
pearupoBaHusi?

22.B d4em CyIIHOCTh TPaBUMETPUYECKOIO METOAa
WCCJICIOBAHMSI OKHCIICHHSI METAJIIOB?

23. KakoBa cTpyKTypa Kele3HOW OKaMHBI U OT KaKuX
(hakTOpOB OHA 3aBUCUT?

24. Yto Takoe BIOCTUT M KaKOBa €ro pPoiib B OKUCICHHH
JKEJIE3HBIX CIIaBOB?

25. ChopMynupyiTe NIPUHITU KAPOCTOHKOCTH KEIE3HBIX
CIUTaBOB.

26. JlaliTe onpeneneHrs KOHCTAHThI CKOPOCTH PEAKIUU U
koaurmenta guddy3un.

27. B yem 3akmiouaercs peaklMOHHas TUPPY3Us U Kak
OHA MPOSIBJIACTCS TIPHU OKUCIICHUH XkKelre3a?

28. KakoBbl OCHOBHBIE KOMIIOHEHTHI METAJLTYpPrUYECKUX
IUTAaKOB?

29. Kak  ompenensooT  yACNBHYIO  JIEKTPHUYECKYIO
IIPOBOJIMMOCTB PACIUIaBOB?

30. Uto Takoe SHEprusi akTUBAIMM DJEKTPOINEPEHoca, H
KaK OHa MOXET OBITh ompe/encHa?

31.KakoBrl 3KCIIEPUMEHTAIIbHBIE IOKa3aTeIbCTBA

MOHHOTO CTPOEHUS NUIAKOB?

32 laiite  ompeneneHue  MOHATHS  "AMHaAMUYEcKas
BSI3KOCTB'" pacruiasa.

33.laiiTe  ompeneneHUe TMOHATUA "KUHEMaTUYecKas
BA3KOCTb " pacruiasa.

34 .13 KakiX 4aCTHUI] COCTOAT METAJUTYPIrUUYECKHE IIIAKU?




CtpyKTypH

. [Inanupyemsblie
bl BJIEMEHT
pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIIETEHIIH
00y4eHus
u
35.Kakue yacTHIbl KOHTPOJMPYIOT BS3KOE TEUEHUE B
nutakax?
36.Kak  ompenensitor  BS3KOCTh  [IJAKOBBIX U
METAJJIMYECKUX PACILIIaBOB?
37.41o Takoe 3HEprusi akTUBAIIUHU BSA3KOTO TEUCHHS, U KaK
OHa MOXKET OBITh orpeaeeHa?
38.Ut0 MOXET ObITh HPUYMHOW KPUBOJIMHEHHOTO
XapakTepa HU3MEHEHHs BSI3KOCTH C TeMIepaTypoil B
KooauHarax Inm — 1/T?
39.KakoBbl OCHOBHBIE KOMIOHEHTHI METAJUTYpPTUYECKUX
IUTAKOB?
40.KaxoBbl AKCIIEPUMEHTAIILHBIC JI0Ka3aTenbCTBa
MOHHOI'O CTPOEHUS 11IIaKOB?
41.aiite omnpeelicHue HOHATHUA "yaenbHas
ANEKTPUYECKAs HIEKTPOIPOBOJIHOCTE".
42 .13 kaKkuX 4aCTHI] COCTOSAT METAJUTYPTUYECKHUE IIIJIaKu?
Ywmetpb - CaMOCTOATCIIBHO | 34 1auy 17151 CAMOCTOSATENBEHOIO PELICHHS:
(dopMynupoBaTh
3ajauy 3agaya 1. Omnpenenutrh paBHOBECHOE MapIMaIbHOE

(U3UKO-XMMHYECK
Or0 UCCIIEI0BaHMS
B XMMHYECKHUX
CUCTEMAX;
MOJIB3YSCh
MIOJIyYEHHBIMU
3HaHUSIMH, YMETh
BbIOMpAThH
ONTUMAJIbHBIE TyTU
U METObl PEIICHUS
MOCTaBJIEHHBIX
3az1ay;

- IPOBOJAUTH
(U3UKO-XMHUYECK
M€ UCCIIEA0BaHUS
CUCTEM U
IIPOLIECCOB C
HCII0JIb30BaHUEM
COBPEMEHHBIX
METOJ0B "
npuOOpOB;
[IPOBOJUTH
(U3UKO-XMMHYECK
Y€ pacyeThl;

JapiieHue kuciopojna B razoBoi cmecu CO-CO; mnpu
temneparype 1300 °C u Pcoy/ Peo = 0,35.

3amaua 2. Omnpenenutb pPaBHOBECHOE MapIUalIbHOE
JaBlieHue Kuciopoga B rTazoBoil cmecu Hp-HoO mnpum
temneparype 1500 °C u Pypo /P 12 =0,30.

3agauva 3. Kakoe momkHo ObITh oTHOIICHHE %CO2/%CO B
razoBoil cmecu CO-COy, ytob6bl npu Temmnepatype 1200
°C paBHOBECHOE JIaBlIEHHE KUCIOPOJa B HEM COCTABIISIIO
Poo=1,5-10" ITa?

3amaua 4. Kaxoe gomxHo ObITh oTHOIIIEHHE %H,0/%H, B
razoBoii cmecu Hp-H2O, uro6s! npu temmeparype 1300 °C
PaBHOBECHOE JaBJICHUE KHCIOPOJa COCTaBISLIO Por=
2107 a?

3amaga 5. Omnpenenuth TeMIeparypy, HpuU KOTOpPOi
paBHOBECHOE TapIMalbHOE JaBJICHUE KHCIOpoJa B
razoBoi cmecu CO-CO; pu otHomernuu PCO, /PCO=0,2
coctaBut Poy, = 4-10-5 Ila.

3agaya 6. Omnpenenuts TemmepaTrypy, NpHU KOTOPOM
pPaBHOBECHOE TapIMAIbHOE JIaBIICHUE KHCJIOpoJa B
ra3zoBoii cmecu Hy-HpO nipu otHOmeHnu P oo/ P pp=0,25
coctaBuT Po, = 5-10-5 Ila. 3agmawa 7. Onpenenutsb
paBHOBECHBIN cocTaB ra3zoBoit cmecu Hy - O, - HO npu




CtpyKTypH

. [Inanupyemsblie
bl BJIEMEHT
pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIIETEHIIH
00y4eHus
u
- IPOBOJIUTH temneparype 700 °C, eciaum HCXOJHBIE MaplHaIbHbIE

(U3UKO-XMHYECK
W€ UCCIICOBaHUS
CUCTEM U
IPOIIECCOB C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
METOJIOB U
pUOOPOB;
MIPOBOJTUTH
(U3UKO-XMIMHYECK
W€ pacyeThl.

JIaBJICHUs Ta30B B 3aKpbITO cucteme coctaBmsum 0,333
aTM.

3agaya 8. OmnpenenuTh pPaBHOBECHBIM COCTAaB Ta30BOM
cmecu CO - Oz - CO;, nipu Temneparype 800 °C, eciu
WCXOJIHBIE TapIyajibHbIC JAaBJICHUS Ta30B B CHCTEME
cocraBisum: CO — 0,5 atm, O2 — 0,3 arm, CO2 — 0,2 aT™.

3anava 9. Onpenenuts, Npu KaKkoil TeMIepaType cpoJICTBO
KHCIIOpOJla K BOJOPOAY M MOHOOKCHUAY yriepoia
OJIMHAKOBO.

3agaya 10. Omnpenenutb
peakuuu BOAsSHOTO raza npu Temmneparype 900 °C, eciu
UCXOJHas Ta3oBas cMech conxepxkur 23% CO, 27% H,0,

20% 14 CO; u 30% H,. Ob6miee naBiieHre B TIeYH PaBHO

BO3MOXHOC HaIIPaBJICHUC

105 Ila, a koHcTanTa paBHoBecusi peakuuu mpu 900 °C
paBHa 0,76.

3amaga 11. Onpenenutp TemmepaTypy, IpH KOTOpPOil B

pe3ynbpTaTe TMPOTEKAHHs] PpEeaKIMu BOJSHOTO  rasa
pPaBHOBECHAs Ta30Basi cMech coaepxkuT 26,2% CO, 30,2%
H,O, 16,8% CO; wu 26,2% H, TemneparypHas
3aBHCUMOCTh  dJHepruu  [ubGbca  qis  peakuuu

CO(r)+H20(r)= CO2(r)+H2(r) umeer Bua G= - 36600 +
33,5*% T, dx

BraneTs

- IPAKTUYECKUM
MIPUMEHEHUEM
Ba)KHEHIIINX
COBPEMEHHBIX
TEOPETUUYECKUX,
TEPMOJIUHAMUYECK
WX METO/OB;
HaBBIKAMHU BEJCHUS
MoKrcKa
HEOOXOINMBIX
3HAHUM 110
JIUTEPATYPHBIM U
JIpYTUM
HCTOYHHUKAM;

- METOJaMU
AKCIEPUMEHTATBHO
IO UCCJIeAOBaHUS;
onpeaeneHus
COCTaBa CHCTEM,

3ajaHue Ha peuieHwe 3aaady U3  npodeccuoHalbHON
o0nactu (omalliHee MHIMBUIyaIbHOE 3a/IaHUE)

3apaua 1.
Jus peakuun: Cipy + CO2yy = 2CO() ypaBHEHHE
3aBUCUMOCTH KOHCTAHTbI PABHOBCCHUA OT TEMIICPATYpPhbL
KOTOPOI UMEET BUI:

oy =226

P
OINPEAEINTh PAaBHOBECHBIN COCTaB ra3a B 3aBUCUMOCTH OT
TemIeparypsl u faBieHus (tadm.). [lonmyueHHble 3HaYeHUs
IPEeJICTaBUTh B BUJIE TaOJIUIIBI U rpaduka.




CtpyKTypH
BIM BJIEMEHT
KOMIIETEHIIN
n

[Inanupyemsblie
pe3ynbTaThl
00y4eHus

OrneHouHBIE CpesicTBa

METOAaMHU
MpeACKa3aHus
MPOTEKAHUS
BO3MOJKHBIX
XUMHUYCCKUX
peaKIuii;

- MCTOAUKAMU
pac4yeToB KUHETHKHU
MIPOLIECCOB B
METAITyPrUYECKUX
CHCTEeMaXx;
pUeMaMH OIICHKH
pe3yIbTaToOB
9KCTIICPUMEHTA,;
HaBbIKAMHA
CaMOCTOSATENLHON
paboTHhL.

Bapunan

Temmneparypa °C

CocTaB HCXOIHOW Ta30BOM
cMecH

% %H2 %CO

C O 2 H
0] 2
1 500 | 600 | 700 | 800 | 900 |5 15 35 45

550

650

750

850

950

10 | 20 40 30

100

105

110

115

120

15 | 25 45 15

3amaua Ne2. [l peakuuu:

YpaBHCHHUEC 3aBUCUMOCTH KOHCTAHTBI PAaBHOBCCHS

TEMIICPATypPbl UMCCT BU:

Cw + COyp

2CO

oT

8916

19K, = === +911

OMpCaACIINTH paBHOBGCHBIfI COCTaB ra3a B 3aBUCHUMOCTHU OT

TeMIiepaTypsl u faBieHus (Tadi.). [loayueHHbie 3HaYCHUS

MIPEACTaBUTH B BUJI€ TAOIHIIBI U TpaduKa.

Bapuan Temmepatypa "C [aBnenue

T (aTt™.)
1 500 | 600 | 700 | 800 [ 900 | 5| 1| 3 | 4
5|15]|5
2 550 | 650 | 750 | 850 [ 950 | 1|2 | 4 | 3
0(0|0]O0
3 100 {105 | 110 | 115|120 |1 |2 |4 |1
0 0 0 0 0 5|/5|5]5

[TK-16 ciocoOHOCTHIO MIaHUPOBATH U IPOBOAUTH PU3NYECKUE U XUMUYECKUE IKCIIEPUMEHTHI,

MIPOBOJIUTH 00PAa0OTKY MIX PE3YIHTATOB M OIEHWBATH MOTPEIIHOCTH, BBIIBUTATh TUTIOTE3bI 1

YCTaHABJIMBATDh I'PaHULIbI UX IIPUMCHCHU A, IPUMCHATHD MCTOABI MATECMATUYICCKOTO aHAJIN34a U

MOZACIINPOBAHUA, TCOPETUYCCKOI'0 U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHU A




CtpyKTypH

. [Inanupyemsblie
bl BJIEMEHT
pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIIETEHIIH
00y4eHus
u
3HaTh - OCHOBHBIE KoHTposibHBIE BOIIPOCHI AJI1 CAaMOIIPOBEPKHU:

[IOJIOKEHUS O0IIE
XHMMHH; OCHOBHBIE
3aKOHBI
buznueckoit
XAMUH, a TAKXKe
CHOCOOBI UX
MPUMECHCHHUS JUIS
peleHus
TEOPETUYECKHUX U
IIPHUKJIaTHBIX
3a/a4;

- TEOpETUYECKHE
OCHOBBI
XUMHUYECKUX U
(U3UKO-XMMHYECK
UX IIPOLECCOB,
JeKAIIUX B OCHOBE
METaJlypruyecKor
0 NIPOU3BOJICTBA;

- OCHOBHBIC
MTOHSATHS, 3aKOHEI U
MOACIIH
TEPMOJIMHAMUKH,
XUMHUYECKOU
KUHETHKH;
BJIIUSIHAE OCHOBHBIX
3aKOHOB
TEPMOJIMHAMUKHU U
XUMHUECKOM
KWHETHKH Ha
IIPOLECCHI B
METaJUTypTUH.

I. Yro monumaercs moj ropeHueM toruBa? Kakue
OCHOBHBIC PEaKIMM TOPECHHs TOIJIMBA XapaKTEPHBI IS
METaJUTypTHUECKHUX MPOIIECCOB?

2. Kak paccuutaTh paBHOBECHOE JIaBJIEHUE KHUCIOPO/aa B
razoBbix cmecax CO — CO2 u H2 — H20 npu BbICOKMX
Temneparypax?

3. [[aﬁTe TCPMOAUHAMHUYECCKYIO OLCHKY pCaKuusaM
rOpCHH.

4. Kak BiusieT TemnepaTrypa Ha OKUCIUTENIbHbIE CBOMCTBA

razoBor cmecu CO — CO2 ¢ MOCTOSHHBIM OTHOIIIEHUEM
CO/C0O2?

5. Kak Biuser pnaBieHHME Ha pPaBHOBECHE pEAKIUHI
B3aUMOJICHCTBUS yriaepoja ¢ kuciaopoaom u CO2?

6. Jaiite ouenky xumumyeckoro cpoactsa CO u H2 x

KUCIOpPOAY MpHU  TeMIeparypax MEeTallIypru4ecKux
IIPOLIECCOB

7. VYpaBHeHnue wu3orepmbl Baut-Toppa wu ero
UCIIOJBb30BaHUE I ONpEACIEHUS  HalpaBICHUS

IIPOTEKAHUS PEAKII.

8. Kak m3mensercs xumuueckoe cpojactso CO u H2 c
TEMIEPATYPOt?

9. Ilpounmoctpupyiite npumeHeHue 3akoHa ['‘ecca Ha

IIpUMepe peakluuid BOASAHOrO Tasza, bemna-byayapa,

rOpeHus yrieposa.

10. Kak Bauser naBieHHME HA PABHOBECHE PEAKIUI
ropenus cpoactso CO u H2?

11. Kak u3MeHHUTCS paBHOBECHOE JIaBJIEHUE KUCIOPOJia B
razoBoi cMecu CO — CO2 npu NOBBILIEHUH TEMITEPATyphI
U yBenuueHnu conepkannsa CO2 B coctaBe cmecu?

12. YeM omeHnBaeTCsa OKACIUTENBEHEBIE CBOMCTBA Ira30BOMH
dazbr?

13. Kak Bimser Ttemmneparypa Ha OKHCIHATEIbHBIE
cBoiictBa razoeoit cmecu H2 — H20 c¢ mnocTossHHBIM




CtpyKTypH
BIM BJIEMEHT
KOMIIETEHIIN
n

[Inanupyemsblie
pe3ynbTaThl
00y4eHus

OrneHouHBIE CpesicTBa

orHomenueM H2 / H20?

14. Kak mpou3BOAMTCS pacyeT PaBHOBECHOTO COCTaBa
CJI0’KHOM Ta30BOM cMecH, B cocTaB KoTopoi Bxoaar CO2,
CO, H2 u H20?

15. Kak mpou3BOAUTCS pacyeT MapiuaibHOTO JTaBJICHUS
KHCJIOPOJIa CJIOKHOM Ta30BOM CMECH, B COCTaB KOTOPOM
Bxoxar CO2, CO, H2 u H20?

16. Kak BnusieT TeMmiieparypa Ha paBHOBECHE pPEaKIIMU

benna-bynyapa? Kakue  TemmeparypHble — 00nacTu

IMPOTCKAHHA 3TOH pC€aKiuu MOKHO BBI,ZLCJ'II/ITB?

17. Kak paccuutbiBaercs coctaB razooi cmecu CO —
CO2, naxonsuieiicss B paBHOBECUHU C TBEPABIM yIiIepOaOM?

18. Packpoiite TepMHUH «TeMIeparypa BOCITIaMEHEHUS
ra3oBO cMeCH

19. B yem nposiBisieTCsl CYIIHOCTh LEMHOTO MEXaHU3Ma
peaKIHy ropeHus?

20. Kax paccuurath coctaB razooii cmecu CO — CO2 —
N2, HaxoJsIiencs B paBHOBECUH C TBEPBIM YIIIepOaoM?

21. YkaxuTe TMOCIeNI0BAaTeIbHOCTh Pa3BUTHS IETTHON
peaKIiy TOPEHHs BOJIOPO/Ia U MOHOOKCH/IA YTIIepo/ia.

22. KuHetnyeckue OCOOCHHOCTH M MEXaHU3M TOpPEHUs
TBEPJIOTO yIJIepoJa.

VYmMmern

- HCII0JIb30BaTh
OCHOBHBIE
XUMHUYECKHUE
3aKOHBI U MOHSTHUS,
TEPMOJUHAMUYECK
Y€ CIIPAaBOYHbIC
JIaHHBIC;
MIPUMEHSITh METO/IbI
MaTEMaTHYECKOTO
aHanm3a u
MOJIEITUPOBAHMS;

- YMCTb COUCTATh
TEOPHUIO

3az[aq1/1 AJI1 CaMOCTOATCIIBHOIO PCIICHMA:

3anava 1. YucTslil MapraHel HarpeBaroT A0 TEMIIEPATYpPbl
800 K B razonoii (aze, conepxameii 15% CO2, 5% CO u
80% N2. Byxer it pOUCXOAWTh OKUCIICHUE MapraHiia B
9TUX ycloBuAx? 3amaya 2. Yucroe xene30 HarpeBaroT 10
1000 K B razoBoii ¢asze, conepxarieii 20% H20, 10% H2
u 70% N2. Byner nu npoucXoAuTh OKUCICHHE Kelle3a B
ATUX yCIOBUIX?

3anaga 3. Kakoe 3HaueHue OJKHO UMETh PAaBHOBECHOE
otnomenne PH2/PH20 nns Ge30KUCIUTENHFHOIO HarpeBa
yucTOoro Mapranua B TazoBoi ¢aze H2-H20 npu
temneparype 1173 K u obuiem naBnenuu 3- 10° ITa.




CtpyKTypH
BIM BJIEMEHT
KOMIIETEHIIN
n

[Inanupyemsblie
pe3ynbTaThl
00y4eHus

OrneHouHBIE CpesicTBa

MPAKTUKY IS
pelieHus
MHKEHEPHBIX
3a/1a4; MPOBOJIUTH
TEPMOJIMHAMHYECK
M€ pacueThbl
METaJUTyprUueCKuX
MIPOLIECCOB, HA
OCHOBE
MPAKTUYECKHUX
JAHHBIX;

- rpaduYecKu
0TOOpaXKaTh
MIOJTyYCHHBIC
3aBHCHUMOCTH;
AHATM3UPOBATH U
00cyxaaTh
pe3yabTATHI
(U3UKO-XMIMHYECK
WX UCCIEeIOBaHUIA;
BECTH HAYYHYIO
JTUCKYCCHIO 10
BOTIPOCaM
¢buznyecko-
XUMHUYECKHM
OCHOBaM
METAILTYPTHIECKUX
IPOLIECCOB,
MPOBOUTH
MaTEeMaTHYECKYIO
HMHTEPIIPETAIHIO
MOJTyYEHHBIX
pe3yIbTaTOB U

3agaya 4. Kakoe 3HaueHHE OJHKHO UMETh PAaBHOBECHOE
otHomenue PCO/PCO2 nist 6€30KUCIUTEIBHOTO HarpeBa
YUCTOrOo kenme3a B Ta3oBoil daze CO2-CO2 mpum
temmeparype 1073 K i o6mem nasirennu 2,5-10° Ia.

3agaya 5. YUMCTBII XpOM BBIIEPKUBAIOT BO BIIAKHOM
Bozopoje npu temmneparype 1500 K u obmem naBnenun
10° Tla. Kakoe MOKET GbITh MAKCHMAIbHOE NABIEHHE
BOJISTHOTO Tapa B Ta30BOH (aze, YTOOBI HE POUCXOIUIIO
OKHCIIEHUE XpOoMa IIPH YKa3aHHOM Temmeparype?

3anaya 6. Yepe3 meub, B KOTOPOM HAXOAWUTCS YUCTHIN
HUKenb, npu temieparype 1500 K mpomyckaroT cmech
razop CO-CO2 mpu obmem naBnenun 1 atm. Kakoe
HauOosbmiee conaepxkanue CO2 MoxkeT OBITh B CMECH
CO-CO2, uTo0bI HE TPOUCXOANIO OKUCICHUE HUKENS IPU
yKa3aHHOU Temneparype?

3amaua 7. PaccunTalite, kakoe JOJDKHO OBITH OTHOIIEHUE

CO2/H2 B ucxomHO#l cMecH, 4ToObl 0Opasyromiascs npu
temrniepatrype 1000 °C raszosas cmecs CO2-CO-H2-H20
ObuTa ObI OE30KUCIUTENBHON MO OTHOIICHUIO K YHCTOMY
Maprasity.

3amaua 8. PaccuuTaiiTe paBHOBECHOE OTHOIICHUE
(%CO)/(%CO2) npu remnepatype 1400 K u naBnenun 10°
[Ta nnst peakuu BoccranoBieHust maprania MnOt + CO
= Mnt + CO2.

3amaga 9. PaccunTaiiTe paBHOBECHOE OTHOIICHHE
(%H2)/(%H20) npu temmeparype 1700 K u nmaBiermm
2-10° a st peakiuu BoCCTaHOBIEHHs xpoma SiO2(t) +
H2 = Si(t) + H20.

3amada 10. Omnpenenute 3HaYeHUE TEMIEPATYyphl, MpPU
kotopoit peakruss Cr203(t) + 3CO = 2Cr(t) + 3CO2

OTIPENETATD OyZeT HaxXOIWThCSl B PaBHOBECHW MpPHU YCIOBUH, YTO B
Haubonee rasoBoii cmecn H2-H20, otromrenne (H2/H20) = 10%.
3HaYMMBbIe
baxTopsbI.

Brnaners - HaBBIKAMHU 3amaHve Ha pelleHue 3ajad U3 MpodeccuoHaIbHON
BBIYUCIICHUS oOnacTH (IoMalIHee UHANBUIYaIbHOE 33 JaHHE)
TETUTOBBIX

s dexToB

®opmyIMpPOBKA 3a1aHUA:




CtpyKTypH

. [Inanupyemsblie
bl BJIEMEHT
pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIIETEHIIH
00y4eHus
u
XUMHYECKHUX 3agaua 1
peakuuii npu
. Onpenenuth AakTUBHOCTh OKcupa dkenesa FeO B
3aJaHHOU
MMOJIMKOMIIOHEHTHOM 11ake (tad. 1).
TEeMIIepaType B
YCIIOBHSIX TaGmua 1
MOCTOSIHCTBA
JIaBJICHUS WU CocTaB IIUIaKOBOI'0 paciijiaBa Mac. %
o0bema, KOHCTaHT -
Bapuant | CaO | MgO | MnO | FeO | SiO, | P2Os
paBHOBECHS
XUMHHCCKIX 1 40,0 | 5,0 3,0 25,0 [ 25,0 | 2,0
peaKIui npu
3a1aHHOM 3agaya 2
TeMIIepaType;
OnpenenuTh aKTUBHOCTh KOMIIOHEHTOB B CILJIaBaX Ha
- IPUMEHST OCHOBe xene3a (Tadm. 2,3).
COBpPEMEHHOE
p Tabmuua 2
¢duznueckoe

obopynoBaHue u
npuOOpkI IpU
peLeHnu
HPAaKTUYECKUX
3aja4, MPOBOAUTH
CTaTUCTHUYECKHI
aHaIN3
MOJTyYEHHBIX
IKCTIEPUMEHTAIBH
BIX JIAHHBIX;

- MECTOJaMHUu
MIPOTHO3UPOBAHUS
pe3yJIbTaToOB
BO3JICHCTBHUS HA
TEXHOJIOTHYECKIE
IIPOLECCHI B
METAJTYPTUH;
BBIIBUT'AaTh
TUIIOTE3bI 1
yCTaHaBJINBATh
FpaHI/II_[I)I ux
HpI/IMeHeHI/IH.

XUMHYECKUN COCTAB >KEJIE3HBIX CIIIaBOB (Macc.%)

Bapuwan |C |Si [Mn |Cr |S P O
T
2 00 |03 |04 |01 |0,04 |0,03 |0,04
8 0 0 5 5 5 7
Tabmnmnal

HapaMeTpH B3aUMOJCUCTBHUS SiJ KOMIIOHCHTOB CIIJIaBOB

Ha OCHOBCE XXCJIC3a

npu 1600 °C
OnemeHnt | DnemeHT 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 018 | 0,11 0,002 | -0,0003 | 0,056 | 0,11 -0,23
Mn -0,07 | O 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] -0,45 | -0,131 -0,021 | -0,04 -0,133 | 0,07 -0,20




0) Ilopsinoxk mnpoBedeHHUs TNPOMEKYTOYHON AaTTeCTAIlMU, IMOKA3aTeJM W KPUTEepPUH
OLlCHUBAHMUSL:

ITpomexyTouHas arrecTanus 10 JUCHUILUINHE «PU3NKO-XUMHUYECKHUE OCHOBBI METAJLTYPrU4E€CKUX
IIPOLIECCOBY» BKJIKOYAECT TEOPETHUYECKHUE BOIIPOCHI, MO3BOJIAIOIIAE OLEHUTh YPOBEHb YCBOCHMS
00yyaroIyUMuUCs 3HAHUHM, U MPAKTHYECKUE 3aJ]aHMs, BBIABISIOIINE CTENEHb C(OPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH 10 JTaHHOHW JUCITUIUTMHE MPOBOIUTCS B YCTHOM (popMe IO IK3aMEHAITMOHHBIM OHJieTaM,
KQKJIbIH 13 KOTOPBIX BKIIOUAET 2 TEOPETHUYECKUX BOIPOCA M OJTHO MPAKTHIECKOE 3aaHHE.

Ioxa3arenu u KPHUHTECPHUHA OLICHUBAHUSA IK3aMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydyarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuasna, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSAMHU, YMEHUSAMHU, TIPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIO)KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CPEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUSI TPU aHATTUTUYCCKHUX OIEpAIHsIX, IEPEHOCE
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OLICGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 0amia) — oOydyarouuiicss JeMOHCTPUPYET MOPOTOBBIi
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0JIe¢ KOHTPOJILHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, MPOSABISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOyYarolIUICs
VCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MIPU ONEPUPOBAHUN 3HAHUSMHU U YMEHUSIMU TIPU UX
IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeY/0BJIeTBOPUTEJIbHO» (2 0amia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U 00BsICHEHUST HHPOPMAIINH, HE MOXKET MOKa3aTh UHTEIJICKTyaJIbHbIC
HAaBBIKH PEIICHUS MTPOCTHIX 3aj[a4 HETPABWIbHAS OlIlEHKA MPE/IJI0KEHHON CUTYyaIlNH;



