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1. IIEJIM OCBOEHUA

HGHL OCBOCHHA JUCHUIIIIMHBI COCTOUT B (bOpMI/IpOBaHI/II/I CHCTEMBI 3HAaHUI B 00J1aCTH COBPEMCHHBIX MPOLCCCOB rasonepepa-

OOTKH.

3agaun AUCUMILINHBI:

- HAY9UTb
- HAY9UTb
- HAYYUTb

00yJaroMmuXxcst IPUMEHATh TEOPETHUECKHE 3HAHMS K pacueTaM IpoIiecca MOTydeHHs CHHTE3- Ta3a;
TIOIb30BAaTHCS METOAAMH PEIICHHS ONTHMHU3AIMOHHBIX 3a/1a4;
aHaJIM3y BEPOSITHOCTH OCAXKICHUS yIIIEpo/ia Ha KaTaJIN3aTopax M ero IpeI0TBPALICHHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

Huka (pazmen) OIT: | b1.B.1.1
2.1 TpedoBanus K npeIBapPUTEIbHON MOATOTOBKE 00yUAIOIIErocs:
2.1.1. CoBpeMeHHBIE TPOOIEeMBbl METALTYPTHH U MaTEPHAIOBEACHHUS
2.2 Jucnuniunel (MOAYJIM) M NPAKTUKH, AJ151 KOTOPBIX OCBOCHUE JaHHOM IMCUMILIMHBI (MOAYJIs1) HE00X0AUMO
KaK IpeJliecTByOniee:
2.2.1 IIporieccbl BTOPHUHOTO OKHUCIICHHUS JKeTe3a
2.2.2 Temnodu3rka nory4eHus! METAIM30BAaHHOTO MPOAYKTa
2.2.3 Hay4Ho-uccnenoBarenbckas paboTa
2.2.4 BrinonHeHue U 3auTa BBITYCKHON KBaTH()UKAIIMOHHON paboThl, BKIIIOYAs, OJTOTOBKY K MPOLIEAYPE 3aLIUThI 1
MPOLENYPY 3aLUTHI
3. AHAUKATOPHI ®OPMUPOBAHW S KOMITIETEHIIA,
COBMEMIEHHBIE C PE3YJbTATAMU OBYYEHMUSI 1O JUCIUIIJIMHE
OIIK-1:
Crnoco0eH pemiaTh NPOU3BOICTBEHHBIE U (MJIH) HCCIeA0BaTeIbCKHE 3224, HA OCHOBe (pyH1aMEeHTAJIbLHBIX 3HAHMIA, 3HAHMIT B

MEKIUCHUIIIHHAPHBIX o0JiacTax B 00J1acTH MeETaJLLIypruu

3Hatb: OIIK-1-31 OcHOBHBIE pacdeThl IO XUMHUYCCKIM PEaKIHsIM, TEMOHCTPUPYSI 3HAHUS XUMUH, (PU3UKH, MaTeMaTH-
KH

YMerTs: OIIK-1-Y1 Ucnonp30BaTh QU3NKO-MaTEeMaTHYSCKUH amlapar JJIs pemieHus 3a7ad, BOZHUKAOIINX B XOJIE TPO-
(eccHOHATIBHON AEATEIBHOCTH;

Braziers: OIIK-1-B1 IlpumeHeHHEM TEOPUH U MIPAKTUKHU B COUYCTAHUH [T PELICHNS HEXKCHEPHBIX 33]a4 10 MOJyYeHUIO

CHHTEC3- Ira3a

YK-2:CnnocoGeH MHTErpMpOBaTh 3HAHMS M IPHHUMATH PellIeHUS B CJOKHBIX CUTYalUsIX, (POPMYITHUPOBATH CYKIEHHUSA
HA OCHOBE HeMOJIHOM MJIM OrpaHnYeHHOoli nHopManuy, ynpaBasiTh IPOEeKTOM Ha BCeX 3TANax ero KU3HEHHOI0 UKJIa

3HaTh: YK-2-31 Cpencrsa u3MepeHHi B COOTBETCTBUH C TPEOYEMOI TOUHOCTBIO U YCIIOBHUSIMU SKCILTyaTalluK
YMerTsb: YK-2 —Y1 UnrerpupoBarh 3HaHUsI 1 NPUHUMATh PEIICHHs B CJIOKHBIX CUTYaIHSX;
Buagers: VYK-2-B1 HaBblkamu HaxoauTh U nepepadaThiBaTh HHHOPMAIMIO O TEXHOJIOTHYECKOM MPOLIECCe MOTYyUSHHUS

CHHTE3- Ta3a U YMPaBIATh pabOTON KOMaH/Ibl MO YCOBEPIIEHCTBOBAHHUIO MpOIecca.

IIK-1: AHanu3 ¥ coBepIIEHCTBOBAHUE METAJLTYPrUYeCKHX NMPOIECCOB

3HaTh: I1K-1-31 Xopomo TeXHOJOTHIO MPON3BOACTBA METAUTN30BAHHBIX OKATHIIIEH M aHAIM3HPOBATH MPOLECCHI IO0-
Jy4EeHHUs] OKAThIIIEH;

YMmersb: IIK-1V1 Ananu3upoBaTh JaHHbIE TEXHUUECKOHW JOKYMEHTAIUH IO IPOU3BOJICTBY OKATHIIEH U MOIY4YEHUIO
BOCCTAHOBUTEJILHOI'O Ta3a

Buagern: [1K-1-B1 teopueii n TexHOJIOTHEH NPOU3BOJCTBA M IPUMEHEHHEM CHHTE3-Ta3a.

NK-2:

Onpenenenue chepbl NPUMEHEHHS Pe3yIbTATOB HAYYHO-HCCJIEJ0BATEIbCKAX H ONIBITHO-KOHCTPYKTOPCKUX padoT

3HaTh: [1K-2-31 MeTozbl ¥ cpeficTBa IUIAHMPOBAHMS M OPTaHHU3AINH HCCIEA0BaHUH U pa3paboTok

YMerb: [1K-2-Y'1 OdopMiisiTh pe3ysIbTaThl HAYYHO-HCCIIEIOBATENBCKUX U ONBITHO-KOHCTPYKTOPCKHX PadOT

Baapern: [1K-2-B1 IIpoBenenne paboT o o6paboTke U aHAIN3Y HAyYHO-TEXHUYECKOW MH(POPMAIIH U PE3yJIbTaTOB HC-
cJIeTOBaHUH

YK-6:

Crnoco0eH onipeesiiTh U peaau30BbIBATH NPHOPUTETHI COOCTBEHHOM JeATeJIbHOCTH U CNIOCO0ObI ee COBePLIeHCTBOBAHMSA
HA OCHOBE CAMOOLIEHKH, YYACTBOBATH B 00y4eHUH HA MPOTSI?KEHUU BCell KUZHU

3HaTh: YK-6-31 Xopo1io TeXHOJIOTHIO TPOU3BOICTBA CHHTE3- r'a3a
YMeTh: YK-6-Y1 peann3oBbiBaTh HNPUOPUTETHl COOCTBEHHOM AESATEIBHOCTH;
Baaners: YK-6-B1 Meromamu COBepIICHCTBOBAHHS IS TEILHOCTH HA OCHOBE CAMOOIICHKH




4. CTPYKTYPA U COJEP) KAHUE

Jluteparypa
Kon Kouanu-
HaumeHoBaHuUe pa3aesioB U TeM /BUA 3a- KoMmneren- U JJIeK- IIpume-
3aHs- CemecTp | 4ecTBO
st HATHS/ 4ACOB MU TPOHHbBIE YyaHHe
pecypchbl
Paznen 1.
IlepBuunas nepepadoTka yrJjeBoao-
POJHBIX ra3oB
11 CeMuHapcKue 3aHATHS 1 5
Buabl nepepa0oTku yrijieBOIOpPOJHBIX Ia- J.1.1
30B B CHHTe3-Ta3 ITK-1-31 J.1.2;
27 [K-1-V1 J2.1
CamocTtosiTesIbHAsI padoTa: 12 [K-1-B1 J1.3.1
- Beimonnenue 1 yactu KypcoBoit paboThl 8 OIIK-1-V1 91
- M3yueHue nureparypsl OIIK-1-31 92
«Bugpl pedopmupoBaHus Taz0B. YCIOBHS OIIK-1-B1
pehopMHUPOBAHUSY. 4
- [ToarotoBka pedepara 3
- [logroroska x C3
1.2 IMpakTHyeckue 3aHATHUS 1/1 5 ITK-1-31 JL1.1
IK-1-V1 J.1.3
CamocrosiTeabHas1 padora: 9 I1K-1-B1 Jd2.1
- [Toagroroska k I13 5 VYK-6-31
- [Togroroska x KPNel 4 VK-6-V1
YK-6-B1
Paznen 2
DU3NKO-XUMHYECKHE MPOLECCHI
ITosryyeHnust cuHTe3- rasa
2.1 | CemuHapckue 3aHATHS 1/1 7 IK-2-31
osyyenue raza karaJduTuieckum pedop- [K-2-Y1
MHPOBaHHEM 28 [1K-2-B1 J.1.1
CamocTosiTe1pbHasi padora: 12 OIIK-1-31 J.1.2.
- BrmonHeHue 2 yacT KypcoBoii paboTh 8 OIIK-1-V1 J1.1.3;
- M3yuenue nureparypbl OIIK-1-B1 J12.1
«Du3XuMUS IPOLECCOB peOPMUPOBAHHS 4 JL3.1
ra3oB» 4
- [loaroroska k C3
- [logrotoBka pedepara
2.2 | llpakTuveckue paGoTh 1/1 7 I1K-1-31 JIL1.1
IK-1-V1 J.1.2
CamocrosiTeabHast padoTa: 10 IK-1-B1 J.1.3
- [Toaroroska k I13 8 VK-2-31 J12.1
- [oaroroBka k KP Ne2 2 YK-2-V1
YK-2-B1
3 Pazgen 3
@aKTOpHl, BIUAIOIINE HA IPOLeCC MOIy-
YeHHUsl CHHTE3-Ta3a KaTAJIMTHYECKHM pe-
¢opMmupoBannem
3.1 | Cemunapckue 3aHsITHSI 1/1 5
[Monyuyenue raza u pakTopbl, BIAUAIONIHE IK-1-V1 JL1.1
HA KOHEYHBbIi pe3yabTat pedopmMupoBa- 24 I1K-1-31 J.1.2
Hust 12 TIK-1-B1 JI.1.3;
3 YK-1-V1 J2.1
CamocTosiTesibHasi padoTa: 3 YK-2-31 JL3.1
- Beimoninenue 3 yacTu KypcoBoit paboThl 4 YK-2-B1




- IToaroroska k C3

- [loxroroBka pedepara

- M3yuenue nurepatypbl

«Crioco0sl ynydumeHus paboTsl pedopmepar

3.2 | MlpakTuyeckue padoThbl 11 5 YK-2-V1
CamMmocTtosiTe1bHAs padoTa: 12 YK-2-31 J.1.1
- [Toagroroska x I13 6 VK-2-B1 J1.1.2
- [Togroroska x KP Ne3 2 OIIK-1-VY1 JI.1.3
-3ammTa KypcoBou paboThI 4 OIIK-1-31 J12.1
OIIK-1-B1

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. Bonmpocsl U1t cCaMOCTOSITEIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLIeHKOii)

Buasl mepepa6oTku yriesoaopoanbix razos (OIIK-1-31,0I1K-1-Y1,0I1K-1-B1,ITIK-1-V 1, ITIK-1-31, TIK-1-B1, TIK-2-31,
IK-2-Y1,IIK-2-B1,YK-6-31,YK-6-Y1,VK-6-B1).

Karanuruueckoe pedopmupoBanue rasa

TpebOoBaHuUs K UCXOMHBIM I'a3aM, IOCTYIAOIIUM Ha pe)OPMHPOBAHUE.

Peakiuu, npoTtekatorue B Tpybax pedopmepa.

CBoiicTBa, TpeOOBaHNUS, IPEIBABIAEMBIE K KaTaIU3aTOpaM

Or1ieHKa COCTOSHUS KaTaau3aTopa.

HeratusHble mporiecchl, BOSHUKAIOIINE TIPH PEPOPMHHTE Ta3a.

TemneparypHbIe peskUMBI peOpPMHUPOBAHIS Ta3a.

TpeboBaHus kK peOpMHPOBaHHOMY Ta3y.

®DaKTopHI, BIUAIONINE Ha POIecC peOpPMHUPOBAHUS

10. OcHOBHBIE TIPOLIECCHI, MPOUCXOAAIINE B TpyOax pedopmepa, . OmmcaTh KaKIBIH W3 HUX.

TpedoBanusi k peopMUPOBAHHOMY ra3y B pa3imuHbix KoHBepcusix (YK-6-31, YK-6-B1, YK-6-V1, I1K-1-31,I1K-1-31,

OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31 , I1K-2-V1 , [IK-2-B1.).

11. .TpeGoBanus k pehOpMUPOBAHHOMY Ta3y B YIJIEKHCIOTHOW KOHBEPCHH

11.TpeboBanus k pe)OpMUPOBaHHOMY ra3y B IapOBOIl KOHBEPCHH.

12. Buzpl peakiyii ¥ uxX pacueT npu pehopMupoBaHHH.

IIpouecchl M peakuy ,MPOUCXOASIINE NP MoydyeHun cuaTe3-raza(OIIK-1-V1, OIIK-1-B1, OIIK-1-31, T1K-2-Y1, TIK-2-

B1, [IK-2-31, (ITIK-1-31, [1K-1-V1, YK-2-31 , YK-2 -V 1, VK-6 ,YK-6-31).

14.V nanenue cepsl u3 peOpMHUPOBAHHOTO Trasa.

15.V nanenue Boabl u3 peopMHUPOBAHHOTO Trasa.

16. Yto Takoe BOCCTAaHOBUTENbHBIN MOTEHIIMAJ ra3a U Kak €ro OnpeaennTs? -

17. Kak MO>XHO TOOUTBCS 9TOOBI peaknus He ObLTa 00paTHOH? ,

18.Kak BimsieT cepa Ha OTpaBJICHUE YTIEPOIOM KaTallu3aTOPOB. .

19.I1pu3naku BeimageHus yriaepoaa ¢ yaactueM CO U BBICOKHX COAEPKaHHUH CIIOKHBIX YTIIEBOIOPOIOB. .

Temnonepenaya B Tpydax pedopmepa.. OIIK-1-V1, OIIK-1-B1, OIIK-1-31,T1K-1-31, I1K-1-V1,I1IK-1B1, YK-2-31 , YK-2 —

V1, VK-6-31,YK-6-Y1,VK-6B1).

4.Pacyer pacrpeeiieHus] TeMIIepaTypsl ra3a 1mo BeICOTe TPYO pedopmepa B 3aBUCHMOCTH OT BBICOTHI HEAKTHBHOTO KaTajIH3a-

TOpA.

21.Pacuet pacnpeneneHus TeMIepaTyphl Ta3a Mo BLICOTE PEAKIIMOHHON TPYOB! pehopMepa B 3aBUCUMOCTH OT BBICOTHI aKTHB-

HOTO KaTaJln3aTopa.

22. Pacyer 6e30macHOCTH KaTallu3aTopa,

23.PacyeT akTUBHOCTH KaTaJlu3aTopa.,

CoNoGOA~LNE

5.2. IlepeyeHb padoT, BHINOJHAEMbIX MO0 JUCHUIJIHHE

B cemectpe 1 1o kypcy npesycMOTpeH 3a4eT ¢ OLleHKOH. Bo3Mo)kHa NpocTaHOBKA 3a4eTa Ha OCHOBE PE3YJIbTaTOB TEKYIIEH
aTTeCTalluy B TEUEHHE CEMECTPA.
B 1 cemecTpe npeayCMOTpPEHBI::
3 KOHTPOJILHBIX PA0OTHI:
KontponbHnast padora Nel. (OIIK-1-Y1, OIIK-1-31, OIIK-1-B1, IIK-1-31, IIK-1-Y1,IIK-1-B1,YK-6-31,YK-6-

¥V1,YK-6-B1).

1.HapucyiiTe cXeMbl MOJIY4YEeHUS CHHTE3-Ta3a

2.YUT0 NOHUMAIOT TI0]T KOHBEPCHEH?

3.KaxoBa ¢ynkius karaguzaropa? Kakue BUABI KaTaan3aTopoB OBIBAIOT

4. Ha3zoBuTe 1BE OCHOBHBIE cekinu peopmepa.Ix HazHadueHne u paboTa

5.Kax npoucxonut 3arpy3ka KarannsaTopa B TpyOb1?

6.TpedoBanus K pe)OpMHUPOBAHHOMY ra3y

7.0t yero 3aBUCHT BBIOOp MaTepuana Juisi Tpyo pedopmepa

8. Hanmmmre peaxkiun pedopmuHra.

9. Kakoi#i karanu3arop 4aie BCero NpiuMeHsieTcsi B pe)OpMHHIe MeTaHa rnapom?




IIpumeps! 3anau:

1.3amava. Haiitn xommdecTBo Teria, HeoOXomumoe i Harpesa 1 M3 (ipu HOPMAITBHBIX YCIIOBUSIX) TA30BOM CMECH Cliey-
fomero o6bemuoro coctansa: CO,=14,5%, 0,=6,5%, N,=79,0% ot 200 mo 1200°C mpu P=const u HenwmHEiHOH 3aBHCH-
MOCTH TEITOEMKOCTH OT TEMIIEPATYpPHI.

2. 3agada. OmpenenuTs CPemHIOI0 MAacCOBYIO TEIIOEMKOCTh YIJICKHCIIOrO ra3a IpH IIOCTOSHHOM [aBICHHH B TIpeesiax
0-825°C, cuuTas 3aBMCHMOCTb OT TEMIIEPATYphl HEIUHEHHOM.

3 .3apmauva. Haiiti KonmdecTBO Teria, HeoOXonmuMoe il Harpesa 1 M3 (pr HOPMAJIBHBIX YCIOBHAX) TA30BOM CMECH CIICIY-
fomero o6bemuoro coctana: CO,=14,5%, 0,=6,5%, N,=79,0% ot 200 mo 1200°C mpu P=const u HenwmHEItHOH 3aBHCH-
MOCTH TEIUTOEMKOCTH OT TEMIIEPATYpPHI.

Kontponsnas patdora Ne2. (YK-6-31, YK-6-B1, YK-6-¥1, IIK-1-31,I1K-1-31, YK-6-31, YK-6-B1, YK-6-¥1,

OIIK-1-31, OIIK-1-Y1, OIIK-1-B1).
Bapuanr 1.

. Kak MOXHO mpe1oTBpaTuTh OCAXKACHHUE YIIepoia Ha KaTaIu3aTope ¢ HUKEJIEBOW OCHOBON?
. Kakue coenuHenust SBIAIOTCS “OTpaBISIOMIMME I KaTaau3aTopa pe)OpMUHra U KaKMM 00pa3oM MX MOXKHO UCKITFOUUTH?
. Kakue razs1 gaBnsioTcst BoccranaBnuatomuMu B nporecce MIDREX? B mponecce HYL 11?7
. Kaknm o6pazom moxxuo ynamuts H2O? Kakim o6pazom moxaO yaamuts CO2?
. Kakoit yriaeBomopon darie Bcero HCIoib3yeTcst B KaTAIHTHIECKOM TapoBoM pedopmunre? TpeboBaHus K rasy
. Harmmmre peaknunto Byayapa n oObsicHUTE €€ BIUSHNE HA PEAKIIUH BOCCTAHOBICHUS
. YrieBozopoiHas OCHOBA JOJDKHA OBITh OUHIIEHA OT cephl. [louemy?
. B HexoTophIX pedopmepax B KauecTBE OKHCIUTENS Il pe)OPMHUHTa MMPUPOAHOTO ra3a ucnoib3yercs He map, a CO2. Uro
HE00XOIMMO AJIS IPEAOTBPAILEHHUS OCaKACHUS yrieponaa?
9. UTo Takoe aKTUBHBIN U HEAKTUBHBIN KaTaau3arop. TpeOoBaHUsA K KaTaau3aTopaM

01O\ DN AW~

IIpumepsl! 3apau:
1. 3amaya. PaccunrtaB Ha OCHOBaHHMH TabmuuHBIX MaHHBIX AG U AS, ompemenute TemioBoit addexr peakuuu: 2 NO ¢y + Cly
2 NOCl(r),
2. 3amada. Haiiti TermioBoit a3 dexT peakiun
CO(r) YH20=CO2ory+Ha )
IIpu nocTosHHOM AaBneHuu u Temneparype 0°C
Tepm. cB-Ba CO H>Ox CO> H>Ox Hor
AHO0298° kIx/mMoub | -110,53 | -285,83 | -393,51 | -285,83 | 0
3. 3agaga. Haiitu TemoBoit a3 dexT peakiym
CO(r) *H20=CO2ory+Ha )
npu 1000K, ecnu MoAbHBIE TEMIIOEMKOCTH KOMIIOHEHTOB PABHBI:
C,0=28,41+0,0041T -0,0046T° JIx/(momb K)
C,129=30,00+0,01071T -33000T2  JT/(moib K)
C,9%=44,14+0,009T -85300T2 JIx/(monb K)
C,12=27,28+0,004326T -50200T2 Jx/(mons K)

Cranpaprtasie TemioTsl oopaszosanus CO, CO2, H2O coorBercrBenHo paBusbl: -110,5; -393,4; u 285,8 [Ix/Moib

Kontpoasnas padora Ne3. (YK-6 —V1, YK-6-B1, YK-6-31, YK-2-Y1,YK2-31, OIIK-1-31, OIIK-1-Y1, OIIK-1-
Bl)

1. Kakue BemecTBa yaiie Bcero npuMensrores s abcopouun C B xakom 000py10BaHHH MPOUCXOIUT I'€HEPUPOBAHUE rapa?
0,?

2. Ilepeuncnute TermIooOMeHHUKH pedopmepa

3. TpeboBauus K CMEIIAHHOMY ITHTAIOIIEMY a3y

4. KaxoBbl THITHYHBIE KOMIIOHEHThI BOCCTAHOBUTEIBHOIO Ta3a?

5.Ha3oBuUTEe BOCCTAaHOBHUTENbHbBIE I'a3bl U KaK ONPEEIISIeTCs] CTeleHb BOCCTAHOBIICHUS

IIpumeps! 3anau:
1.3anaua BEINONHUT OLIEHKY CHUXKEHUS] aKTUBHOCTHU KaTaJIU3aTOPa, UCXOMs U3 CIEAYIOUINX JaHHbBIX:

Cocras IPUPOIHOTO ra3a pedopMupoBaHHOTO
rasa

i %, 00BEMH.




CO; 0,40 7,33
CHy 76,60 2,05
N 0,80 0,16
C 16,10

CsHs 5,10

CsH10 0,90

CsHuo 0,10

H2 73,59
CO 16,87

[otok mpupoanoro raza 631,477kr*mons/uac. [Totok mapa ua pedopmep 2030,25kr*monb/4ac. Paboune Temnepary-
pa u nasnenue: T = 830°C; P = 7,4 kr/cm? uz6. = 7,164 atm. abe
2.3amava. OnpenenuTh BEPOSITHOCTH OTIIOKEHHS YIiIepo/ia Ha KaTaau3aTope

Ucxonmuble naaHbie: To =830°C; Pr =7,164 xr/cm? a6e; Ha =360,6 mombs/gac; CHs =10,04 momnb/gac; CO = 82,64
moan/gac; CO2 = 35,92 mons/uac; H,O =167,83 monn/yac; Fr = 657,8 Mmomin/4ac.

4) Kypcosas patdora (OIIK-1-31, OIIK-1-Y1 OIIK-1-B1, YK-2 V1, YK-2-B1, YK-6-31, YK-6-¥1)
Bce HeoOxoanMoe /17151 BBITNIOJIHEHHUS KYPCOBOM pabOTHI IPeICTaBlIeHO B yueOHOM nocobun J1.3.3

IIpakTHYecKHe 3aHSATHS

1 pazjen. OcHoBHBIE MOJIO0KEHHSI TPoOLecca MOJTyYeHHs1 CHHTe3-ra3a. TpefoBaHus K MCXOAHBIM ra3aM, MOCTYNAIOIIMM
Ha pepopMHUpoBaHNe U Pe)OPMUPOBAHHOMY ra3y

1.Uto Takoe mpsiMoe BOCCTAaHOBIIEHHE Kee3a?

2.Kakue nporuecchl MpsMOro BOCCTaHOBJICHHS XkKeJie3a ObIBAOT?

4 KoHCTpYyKIHS MIaXTHOW MIEYH MPSIMOTO BOCCTaHOBIIEHUS mporecca XUJI?
5.KoHCTpyKuus IIaxTHOH Meuy IpsMoro BoccTaHoBneHus npouecca « MIDREX»?
6.BoccTaHOBUTENBHBIE TPOLIECCH! B MIAXTHOM MEYH METaJUTH3AINA

7. Peakiuu, CONPOBO>KAAIONINE BOCCTAHOBICHUEM Kee3a?

8.Uto Takoe MeTaymH3aIus’?

9.CocraB BOCCTaHOBHUTEIILHOTO Ta3a

10. Kak nony4aetcs BoccTaHOBUTENbHBIN Ta3? Ero pacxon B « HYL-III» u « MIDREX»
11. Yro Takoe KOJOUIHUKOBBIH ra3? Kak o momyvaercs?

12 Pemenue 3amau. JI.1.1, 3agaum s camocrosrensHoro perienust Nel,2,3,4,5-ctp.88-89.

2 Paznesi. ®u3uKO-XUMHUYeCKHE Mpouecchl pe¢opMHUHra raza

1. Cnoco6sl peopMHpOBaHHS T'a3a

2.3a4eM HyXHBI KaTalu3aTopsl B pedopmepe

3. Jlnst wero HeobxoquMa necyinb(ypanus IpUpOJHOTO Ta3a.

5. Uro npexacTasnseT peakuus bynyapa, ycinoBus ee npoxoxxaeHus

Peaxuny, mpoxoasInye B yrIeKUCIOTHOM pedopmepe

6 Peaxmust BogstHOTO TIapa

7.Yto Takoe KpeKUHI MeTaHa?

8.Uto npencrasisieT peakiys byayapa, ycioBus ee mpoxoxIeHUs

10 Pemrenne 3amau. JI.1.1., 3amaun st camocTosiTensHoOro pereHusaNe6,7,8-ctp.89.

3 Paznes. . @akTopbl, BIAMSIONHME HA ponecc peopMUPOBaHHS

1.Yto Bnusier Ha 3 PEKTUBHOCTD pabOThI pedopmepa?

2Kak paccuurate H20 B pepopmupoBanHOM Traze?

3. [MocnenoBaTenbHOCTH pacuera KodQduimeHTa 6€30MacHOCTH KaTallu3aTopa

4. Yto takoe k03 (HULMEHT aKTHBHOCTH KaTalnu3aTopa U MoCIeI0BaTeIbHOCTh €ro pacieTa
5. Kak paccuutaTh BEPOSTHOCTh OCAKICHHS YIIepoia Ha KaTau3arope

6. Perrenue 3amay ,3amauu 4j1si camocrostesbaoro pemenns Ne 1,2,4-ctp138-140.

CemMuHapckue 3aHATHS

Cemunapckue 3ansTusi 1-2 OcHOBHBIE MOJIOXKEHHsI MpoLecca MoJIyuyeHusi cuHTe3-raza. TpeGoBaHUsI K MCXOIHBIM ra-
3aM, OCTyNAKIKUM Ha pedopMupoBanne u pe)OPMHPOBAHHOMY Ia3y

1.Temneparypa BOCCTaHOBUTEIBHOI'O M KOJIOIIHHUKOBOI'O ra3a

2. Yro npexcrasinsiet u3 ceds ra3, uaymui Ha peopmupoBanue?




3.Uem omiimvaeTcs peOpMUPOBAHHBIN a3 OT BOCCTAHOBUTEILHOTO?

4.Kakoe BiUsiHUE OKa3blBaeT peOPMUPOBAHHBIN ra3 Ha BOCCTAHOBJIECHHE XKele3a?

5 3auem HyxeH pedopmep? Kakue Buabl peopmepa ObIBaroT?

6 CocrtaB u pacxoja pedOpMHPOBAHHOTO ra3a B MpOIeccax MPsIMOTO BOCCTAHOBJICHHMs kene3a B mporeccax «HYL-III» u
«MIDREX».

7.CocTaB U pacxoj BOCCTAHOBUTENIBHOI'O ra3a B IIpolieccax IMPSMOro BOCCTaHOBIEHUS xkeie3a B npoueccax « HYL-III» u
«MIDREX».

8.TpeboBaHus K CMEIIaHHOMY a3y, HAyLIeMy Ha pedopmupoanueM B nponeccax «HYL-III» u « MIDREX».
9.TpeboBanus k pedopmupoBanHOMy Tazy B mporieccax «HYL-II» u «kMIDREX».

10. MeTobI HHTEHCH(UKAIINH MPOLIECCa BOCCTAHOBJICHHS B MIAXTHBIX MeYaX METAIUTU3AIINH.

CemuHapckne 3aHATHA _3-5. @H3NKO-XMMHYECKHE MPOLECCHl , MPONCXOIsINEe MPH KATATHTHYECKOM pedopMupoBa-

HHUH YI/IEBOIOPOIHOIO raza
1 Peaxiuu, Mpoxosiine B mapoBoM pedopmepe
2.BiusHEE TeMIepaTyphl U JaBICHUS B pehopMepe Ha peakuH
3.Kak BiuseT npomyckHasi ciocoOHOCTh peopMepa Ha X0 peakiuit
4. Y10 Takoe «BHyTpeHHUi» pedopmunr? Kak on npoucxonur?
5. Yto Takoe ko3 puiueHT 6e30MacHOCTH Katann3zatopa?
6.Kax IporcXOauT yaaneHue cephl U3 IPUPOTHOTO rasza?

CemMuHapckue 3aHATHA 6-8, @aKTOPEI, BANAIONAE HA Mponecc pedhopMupoBaHUS
1.®axTopsl, BEI3BIBAIOIINE OTIOKCHHUE YIiiepoaa mpy peakuusx ¢ CO
2.IlpusHaku BeinaneHus yriepoaa ¢ yuactueM CO
3.MaxTopsbl, MO3BOJIAIOIINE CHU3UTE P OEKT 0CaXICHHS YTiIepoa.
4. Yro Bauset Ha 3pexTuBHOCTH paboTh pedhopmepa?
5.BnusHEE TeMIepaTypsl peopMepa Ha peakiuu
6.BrusiHue nasieHus B peopMepe Ha peakiiuu
7.Kaxk BiuseT NpoIryCKHas cliocoOHOCTh pedopMepa Ha X0 peakiui
8.BnusiHue cepbl Ha pe()opMHUPOBAHHE T'a3a U MPOU3BOIUTEIHLHOCTH pedopmepa
9.BiusiHME cOCTaBa MPUPOJIHOTO ra3a Ha Ipoluece peopMUHTa

5.3. OueHo4Hble MaTepUAJIbl, HCIIOJIb3YyeMble ISl 9K3aMeHa (onucaHue OMJI1eTOB, TeCTOB M T.II.)

[IpenycMOTpeH 3a4eT ¢ OLIEHKOU

5.4. MeToauKa OLEHKH OCBOCHHUS JUCIHHIIINHBI

Obyuarowuticss norywaem 3auem npu C60e6PEMEHHOM U NPAGUILHOM 6bINOJIHEHULU 8CEX 6UA08 pabom, NpedyCMOMPEHHbIX me-
Kyweu ammecmayuetl no oucyuniune. Memoouxa oyenxu 3uanuil, yMeHuli U Hagblko8

1.

«OTan4HO- oOydarommiics MOKa3bIBacT IITyOOKHE, MCUEPIBIBAIONINE 3HAHUS B 00BEMe NMPOWAEHHOI NporpaMMel,
YBEPEHHO AEHCTBYET 110 NMPUMEHEHHIO TTOMyICHHBIX 3HAHWI Ha MPaKTHKE, TPAMOTHO H JIOTHYECKH CTPOITHO M3Naraer
Martepuai Ipu OTBeTe, ymMeeT (OPMYIHPOBATh BHIBOABI U3 M3JI0)KEHHOIO TEOPETUYECKOr0 MaTepuaia, 3HaeT JOIMOJI-
HHUTETEHO PEKOMEHIOBAaHHYIO THTEPATYPY.

«Xopo1io»- 00yJaroNUics OKAa3bIBAET TBEPABIC U JOCTATOUHO MOJIHbIE 3HAHNUS B 00beMe NPOIICHHOH TPOrpaMMBl,
AOIIYCKAacT HE3HAYUTCJIbHBIC OIIIHOKH IpU OCBCHICHUU 3aJaHHBIX BOIIPOCOB, ITPABUJIBHO ﬂCﬁCTByCT 0 MPUMEHCHUIO
3HAHUH Ha MPAKTHUKE, YeTKO U3JIaraeT MaTepuai

«YI0BJICTBOPHUTEJIBHO»- 00YyUaroUHCs TOKAa3bIBAeT 3HAHUS B 00beMe MIPOHIEHHOM IPOrpaMMBbl, OTBEThI U3J1araet
XO0TA U C OI_HI/I6K3MI/I, HO YBCPCHHO HCIIPABJIAEMBIMH II0CJIC NOIMOJHUTCIBHBIX W HABOIAAIIUX BOIPOCOB, IMPABUJIbHO
JEHCTBYET 110 NPUMEHEHUIO 3HAHUI Ha PaKTHKE;

«HeynoBJ1eTBOPUTEJIBHO» - 00YyJarONIUiCs JOMyCKaeT IpyOble OMMOKK B OTBETE, HE IOHUMAET CYIIHOCTH H3Jara-
€MOT'0 BOIIPpOCa, HC YMECT NMPUMCHATH 3HAHUA Ha MPAKTHUKE, JA€T HCIOJIHBIC OTBETHI Ha JAOIOJHUTCIBHBIC U HABOI-
LK€ BOMPOCHI

3ayeT MO:KeT ObITH OCTABJEH NPH YCJIOBHH, €CJIN:

1.00yuaronuiicss OCBOMI BCE BOIPOCHI, pacCMaTprUBaeMble Ha MPAKTUYECKUX U CEMUHAPCKUX 3aHATHUAX, ObLIN
0(hOopMIICHBI KOHCIIEKTHI 10 BCE BOIIPOCAaM M IPHHUMAJT aKTHBHOE ydacTrue B Oecemax 1Mo BOIMpocaM Ha 3aHATHUAX, PH-
MEHSIET CBOM 3HAHUS NIPU PEIICHUH 3a1a4.

2. IIpu ycnemrHOM HamucaHUM 3-X KOHTPOJBHBIX paboT

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemast aureparypa

6.1.1 OcHOBHas IUTEpaTypa

0O0o3HaueHHE ABTOPLI’ cocra- 3arjiaBue Bbubinorexka I/I3H3TeJII)CTBO,
BUTEJIH Ton
JT1.1 A.C. TumodeeBa | ®dusuko-xumuueckue |[HTB CTU HUTY «MUCuCx- 203k3. Crapsiii Ockon :




T.B. HukutueH- | ocHOBBI pedopMHUHTa "THT", 2019r.-
KO ra3oB: yueOHOe 1oco- 156¢.
E.C. Tumocdeen 6ue
B.B. ®eauna
J11.2 A.C. TumodeeBa | Termodusuka nonyue- | HTb CTU HUTY «MUCuC» 505k3 Crapsrii Ockon :
T.B. HukurtueH- HHS METAJUIM30BaHHO- "THT", 2018r.-
KO o MpojyKTa: yueOHoe 201c.
B.B. ®ennna nocobue
A.A. llleBueHko
JL1.3 A.C. TumodeeBa | Temnodusuueckue HTBb CTU HUTY «MHUCuC» 203k3. Crapsiit Ockon :
E.C. Tumodee | ocobennocTn npous- "THT", 2015r-
BOJCTBA OKHCIIEHHBIX 136¢.
OKaThbIIIeH U MeTallIn-
30BaHHOT'O MTPOJIYKTA!
yueOHOe mocobue
6.1.2 JlonoJHuTEeNbHAS TUTEpaTypa
OGo3nauenne SIS GRS 3arnaBue Bubauoreka Hanatenncrao,
BHTEJH roj
J2.1 A.C.TumodeeBa | CrnpaBOYHHK TEILIO- HTBb CTU HUTY «MUCuC» Crapsrif
B. B.®enuna ¢usmka- Ocxkom:13-Bo K1y
MeTajTypra:y4. noco- «POCA»2008-
One 280c.-503K3..
6.1.3 Meroauueckue pa3padoTKu
O6o3HaueHue | ABTOpHI, COCTA- 3arnaBue Bubnuoteka WznatenscTBO, TOJ
BUTCIIN
JL3.1 Tumodeea A.C. | PU3HKO-XUMUYECKHE HTb CTU HUTY «MUCuC» snek- Craperit Ockon :
®enuna B.B. mporieccs pepopMuH- | TPOHHBII JOCTYII CTHU HUTY MU-
rarasa : yaeOHoe I10- CuC, 2017, 40c.
cobwue I BBII. Kyp-
COBOM paboTHI A1t
MarvucTpaHToB
6.2. IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH «HTepHEeT»
21 [Tpou3BOICTBO KENE30PYIHOTO KOHIIEHTPATA.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
22 [Tpou3BOICTBO OKATHIMIEH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E &feature=emb_logo
6.3. IlepeyeHb NPOrpaMMHOro odecneveHust
IT1 Microsoft Windows,
m2 Microsoft Office.
I3 LMS Canvas (mpuka3z HUTY «MUCuC» Ne 3870.B. ot 05.06.2018 1. «O nmpuMeHeHnH B y4eOHOM Tpoliecce
OUOCy)
Im4 MS Teams
6.4. Ilepeuenb NHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX
i Hayunast anexrponnas 6ubnmnoreka eLIBRARY https://elibrary.ru/
n2 — Hayunas snextponnas 6ubmmoreka eLIBRARY https://elibrary.ru/
ns3 — IomHOTEKCTOBBIE AETOBBIE MyOIUKAIIMN HH(POPMAreHTCTB U IIPECCHI 0 53 0TpacisaM
https://polpred.com/news
n4 WNuoctpannsle 6a3b1 qaHHEIX (Hoctyn ¢ [P angpecoB MUCuC):
s — aHanuTHUYeckas 0aza (nHIekchl nutupoBanus) Web of Science https://apps.webofknowledge.com
16 — aHanuTHUYecKas 0a3a (MHIEKCH UTHpOBaHusi) Scopus https://www.scopus.com/
n7 — Haykomerpuueckas cucrema InCites https://apps.webofknowledge.com
"8 — Hay4JHbIe XypHaisl m3garenscta Elsevier https://www.sciencedirect.com/
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEHEHHUE
7.1 Aynurtopus Ne 308

JlaGopaTopusi TEXHUYECKOi TePMOAMHAMMKH U MEXaHUKH ra3oB
ITepedeHb OCHOBHOTO 00OpYyIOBaHUS, YI€OHO-HATIISTHBIX TTOCOOMIA:
KOMIDIEKT y4eOHO# MebOenu Ha 25 mocaJouHbIX MECT

nepcoHanbHblil komnbiorep [I9BM "XOITEP",




poeKTOop [uist pe3eHTanuii EB-460.
[Iporpammuoe obecnieueHwe:

Microsoft Windows,

Microsoft Office,

Kaspersky Endpoint Security mys GusHeca.

7.2 Aynurtopus Ne 313

JlaGopaTopust 3KCTPAKIUU YePHbIX MeTaJJIOB U3 IPHPOJAHOI0 U TEXHOT€HHOI'0 ChIPbS
[lepedyeHp 0CHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIIIHBIX TOCOOMIT:

KOMIUIEKT yueOHoW Mebenn Ha 25 mocalouHbIX MECT,

anekTponeub TK.27.1550.3®,

neyb MydensHas «SNOL 7,2/1300,

neus Mydensnast «SNOL 7,2/1100,

YCTaHOBKa IS ONIPEEICHNs] pEaKIIMOHHOM CIIOCOOHOCTH METAJTN30BAHHBIX OKATHIIIEH,
nabopaTopHbie neKkTpoHHbIe Bechl EK61001,

aHaJIM3aTOpP KUCIOPOIa IOPTATHBHEIN MHOTO(YHKIHOHANEHBIH AKIIM-1-02,
mynsTEMeTp Mastech MS 8209,

tepmometp snekTpoHHbiit HANNA HI 93530,

HU3MEPUTENb TEMITEPaTypHl P POBO BRICOKOTOUHEIH 1T-8,

TepMoMeTp dekTponHsIit TM-902C (-50° +1300°C)

7.2 Aynurtopus Ne 306

JlabopaTopusi MOJEJIMPOBAHMUS METALUIYPru4eCKHX MPoueccoB H HHGPOPMAUMOHHBIX TE€XHOJIOT Il
[lepeyeHb OCHOBHOTO 000PYIOBaHHSA, YI€OHO-HATIITHBIX TOCOOMIT:

KOMIUIEKT y4eOHOH MeOenu Ha 25 mocaouHbIX MeCT,

pabouas cranmus Core i3-4130 — 4 mir,

pabouas cranmus HP Z420 — 8 i,

npoekTop st npeseHTannit Acer X1111 DLP Projector QSV 1032.

[IporpammHoOe oOecnieueHue:

Microsoft Windows,

Microsoft Office,

Kaspersky Endpoint Security st 6usHeca.

AutoCAD 2020

B momeniennn A1 caMOCTOSITENBHOM pad0Thl 00YJArOIIMXCSl UMEETCS MOAKIIOUeHUE K ceTH «THTepHeT» U J0-
CTYII B 3JICKTPOHHYIO0 HH(POPMAIIMOHHO-00Pa30BaTEILHYIO CPEly OPraHU3aIHH.

8. METOJMYECKHUE YKA3ZAHUSA JUISI OBYYAIOIIUXCA IO U3YYEHUIO M CIHUTIJIIMHBI

JIist yCcriemHoro ocBOeHUs UCUUILIMHBL " Terodu3rka moyrydeHus: OKMCICHHBIX OKaThIlel" 00yJaronemMycsi He00X0UMO:

1. TIlocemars Bce BUIBI 3aHATHIA.

2. CBOEBpPEMEHHO 3apErHCTPUPOBATHCS HA PEKOMEH/IOBaHHBIE 3JIEKTPOHHBIE PECYPCHI.

3. Ilpm BO3HMKHOBEHUH JIIOOBIX BOIPOCOB MO COAEPKAHUIO Kypca U OpraHu3aliuy paboThl CBOEBPEMEHHO 00paIaThes K
IperoIaBaTelio (B Yachl OYHBIX KOHCYIbTaImi, uepe3 MS Teams unun LMS Canvas).

4. OTueTsl 0 MPaKTHIECKUM paboTaM peKOMEHYEeTCs BBIIIOJIHATE ¢ ucroiab3oBanueM MS Office, nomyckaercst BEIOIHATH
B PYKOIIMCHOM BHUJIE.

5. AxTHBHO paboTaTh ¢ Hay4HbIMHU Oa3amu B ceTu MHTEpHEeT.

KagecTBeHHOE OCBOCHME AMCIUILIMHBI BO3MOXHO TOJNBKO MPU CHCTEMAaTHYECKOH CaMOCTOSTENbHOM paboTe, 9To MO Iep>KIBa-

€TCs CUCTEMOM TeKyIlel aTTecTalluu.

Jl1 TOATOTOBKHM K KaXJIOMY MPAKTHIECKOMY M CEMHHApCKOMY 3aHATHSAM 3apaHee BBIIAIOTCS TeMa M BOMIPOCHI, KOTOPHIE

HEOO0XOIMMO MarucTpaHTaM IOATOTOBHUTH JAoMa. CTyAEHTHI TOTOBAT OTBETHI, KACAIOIIMECS BOIIPOCOB, pacCMaTpUBAEMbBIX Ha

3aHATHSAX.Martepuan A IOATOTOBKY MPEJCTABICH B TUTEPATypeE M0 3TOW AUCHUIIUHE.




