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1. lleau 1 32724y AUCHHUILIMHBI

Lenp — yriy0ieHue 3HaHUI MarucTpoB 0 (PU3NKO-XUMUYECKUX 3aKOHOMEPHOCTSIX MTPO-
[IECCOB MOJIyYEHHUsI PsiJia HA OCHOBE PEIICHUS] KOHKPETHBIX 3a/1a4 TEOPUHU U MPAKTUKU
MaTepHalioBe/IeHUs. 3a/1aya — MPUBUTh MarucTpaM HaBBIKA U YMEHUS UCIIOJIb30BATh
(U3UKO-XMMUYECKHE 3aKOHOMEPHOCTHU TP BBIUKCICHUU KOJIMUYECTBEHHBIX XapaKTepH-
CTUK MaTE€pUaTIOBEIUYECKUX CUCTEM U MIPOLIECCOB U 00CYKICHUH MOTYYEHHBIX PE3YIIb-
TaTOB.

2. KpaTkoe copep:kanue Iy CHUTLTHHBI

TepmoauHaMuKa COeTMHEHUH TEPEMEHHOTO COCTaBa: OKCUI0B, KapOUI0B, HUTPUIOB,
00pHUI0B, OKCUKAPOOHUTPHUAOB U Jp. OmnpesiesieHre YCIOBUM MOTydeHUs pa3IndHbIMU
METOJaMU COEIMHEHHI 3aJJaHHOr0 cocTaBa. TepMoarnHaMuKa pacTBOpOB. TepMoauHa-
MUKa BOCCTAHOBIICHHS] METAJUIOB U3 UX OKCHJIOB B CIIOXKHBIX CUCTEMAaX IMPU HATUYUHU
PacTBOPOB U CIIOKHBIX Ta30BbIX cMecel. KnneTnueckue 3aKkOHOMEPHOCTH MPOIECCOB
JMCCOIMAIIMY COCTMHEHUM, BOCCTAHOBJICHUS] U OKUCIICHHS METaUIoB. ['a3bl 1 HEMeTal-
JUYECKHUE BKIIIOYEHUS B CTAJISIX U CIIaBaX.

3. Komnierennuu odyuaomerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCIIU-
IUIMHBI

[Tnanupyemble pe3ynbTaThl OCBOCHUS [Inanupyemble pe3ynbTaThbl
OIl BO (xommnereH1un) o0yuenus no nucuumuivye (3YHer)

3HaTh:— 00LIME 3aKOHOMEPHOCTH NMPOTEKaHUSI XU-
MHUYECKUX PEaKIUA, MPUPOY XUMHUUYECKUX PeaK-
LU, UCIIOJIB3YEMBIX B IIPOU3BOJCTBAX IMOJIYyYEHUS
MaTepHaloB;

- 3aKOHBI U ITOHATHUA (1)H3H‘I€CKOI>1 XUMHUU 1A aHa-
7132 MaTEepUATIOBETYECKUX CHUCTEM; * — IPUPOY

OIIK-3 cIIOCOBHOCTBIO CAMOCTOSITENBHO paspi- |(PA30BBIX PABHOBECHH B aHAIM3UPYEMBIX CHCTE-
BaTh 0A30BBIC 3HAHHS TEOPETUIECKUX M MpUKIIaa- (MaX

HBIX HayK ITPH MOJEIMPOBAHUN, TEOPETUUECKOM U |Y METh:— OCYILECTBIISITH KOPPEKTHOE MaTeEMaTHye-
SKCIIEPUMEHTAJILHOM HCCIIEIOBAaHUHM MAaTEPUAIOB [CKOE ONKCaHue PU3NYECKUX U XMMHUECKUX SIBJIE-

U TIPOLIECCOB B MPO(PECCUOHATBHOMN e TeNbHOCTH [HU;

— IIPOrHO3UPOBATh U ONMPEAEIATh CBOMCTBA COeIU-
HEHHMI U HAIIPABICHUS XUMUYECKUX PEaKIuif; ¢ —
BBITIOJHATH TEPMOXHUMHUYECKHE PACUEThI, PACUETHI

XMMHUYECKOTO PAaBHOBECHSI, PABHOBECUS B PACTBO-

pax

Bmaners:




ITK-1 roTOBHOCTBIO K UCIIOJIb30BAaHUIO COBPEMEH-
HBIX UHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH, T7100aIbHBIX HH()OPMAITMOHHBIX PECYp-
COB B Hay4HO-UCCJIEI0BATEIILCKON U pacyeTHO-
AHATTMTUYECKOM IeITEIbHOCTH B 00J1aCTH MaTepH-
AJIOBE/ICHUS U TEXHOJIOTUU MaTEpHAJIOB

3HATh: OCHOBBI COBPEMEHHBIX HH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH, TT00AIBHBIX
WH(POPMALIMOHHBIX PECYpPCOB

YMeTh: HCIOIB30BATh COBPEMEHHBIE HH(OpMAaIH-
OHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTHH, IT100aJb-
HbIe HHPOPMALIMOHHBIE PECYPCHI B HAYYHO-UCCIIe-
TOBATENbCKOM U pacueTHO-aHAJIUTHUECKOM /1es-
TEJIBHOCTU B 00JIACTH MaTePUAIOBEICHHS U TEX-
HOJIOTUH MaTepuasoB

Bnaners:

[1K-2 crtocOOHOCTBIO HCIOJIB30BATh METOILI MO-
JIeTUPOBAHMS U ONITUMU3AIMHI, CTAaHAAPTU3AIUU 1
cepTrUKALMK IJIs1 OLICHKU U TPOTHO3UPOBAHUS
CBOWCTB MaTepuaioB 1 3(pHeKTUBHOCTH TEXHOIO-
THYECKUX MPOIECCOB

3HATh: OCHOBHBIE METO/Ibl MOJICIIMPOBAHHUS H OII-
TUMH3AIHMN, CTAHAAPTH3AIMN U cepTU(PUKALUN
TUISL OLICHKH M ITPOTHO3UPOBAHMUS CBOICTB MaTepH-
asioB U APPEKTUBHOCTH TEXHOJIOTUIECKUX MTPO-
[1ECCOB

YMeTb: UCIOIB30BaTh METOIbI MOAEIUPOBAHUS U
ONTUMM3AINH, CTAHAAPTU3ALUU U CEPTUPUKALIUU
11 OLICHKU U IIPOrHO3UPOBAHMSA CBOMCTB MaTepu-
astoB U APPEKTUBHOCTH TEXHOJIOTUIECKUX MTPO-
L[ECCOB

Bnaners:

[TK-3 crocoOHOCTHIO TOHUMATD (PU3NYECKHUE U
XUMHUYECKHE MPOIIECCHI, MTPOTEKAIOIINE B MaTCPH-
ayiax Mpu UX MOJIyueHuu, 00paboTke u Moauduka-
I[UH, UCIIOJIB30BATh B HCCIICIOBAHMAX U pacyeTax

3HaHUS O METOJIaX UCCIICAOBAHMSI, aHAIIN3a, JTha-

THOCTUKH W MOJICITHPOBAHUS CBOWCTB BEIICCTB

(MaTepuaoB), IPOBOIUTH KOMIUIEKCHBIC UCCIIE-
JIOBaHMUSI, IPUMEHSISI CTaHIAPTHBIC U cepTU(dUKA-
[{UOHHBIE HCTIBITAaHHS

3HaTh: (PU3UUYCCKHE U XMMHUYECKHE TTPOIIECCHI,
MIPOTEKAOIINE B MAaTepUANIaX TIPU UX MOJTYICHUH,
00paboTKe U MOAUPUKALINH

YMeTh: UCTIOIB30BaTh B UCCIIEIOBAHUSAX U pacue-
TaxX 3HaHUS O METOJIaX MCCIICAOBAHMSI, aHATIN3A,
TMarHOCTUKU M MOJICIIUPOBAHUS CBOICTB BEIIIECTB
(MaTepuaioB)

Brnanets:

4. Conep:xxanue TMCHUILINHbBI

Ne
pas- HaunmeHnoBanue pa3ienoB QUCHUIUTMHBI
Jena
1 |TepmomuHamuka TBEpIABIX PACTBOPOB KHCIOPO/a, YIIIEpo/ia, a30Ta, BOJIOPOa B MeTaslIax.
2 TepMoanHaMHKa COEIMHEHHUI IEPEMEHHOTI0 COCTaBa. AHAIN3 JUArPaMM COCTOSIHUS CUCTEM
[PY HATAYUHA HECTEXUOMETPUUYECKUX COCTMHEHUM.
3 |TepmommHaMuyeckasi ak THBHOCTh KOMITOHEHTOB B MHOTOKOMITOHEHTHBIX CHCTEMaX
4 |TepMmoamHAMUYECKUN aHATU3 PEAKIIMI BOCCTAHOBIICHHSI B CJIIOKHBIX CHCTEMaxX
5 |KuneTnka reTeporeHHbIX MPOIECCOB

5. KOHTpOJILH]:Ie BOIIPOCHI M TECTHI 11O JUCHMUILJIMHEC «le/lKJ'laIlHaﬂ TEPMOJINHA-
MHUKA I KHHCTUKA» IIPH 3alIUTEC CTYACHTAMHU 3a49€THBIX TOMAIITHUX 3a1a4

Texcmol 3a0a4 u npumepsvl peuteHUil MUNOBHIX 3A0aY NPEOCMABIECHbL 8 YUEOHBIX NOCOOUAX:
1. Xuxapes, B. M. IIpuknannas repmoannamuka u kuaetuka Teket Y. 1 TepmonuHamuyeckue
3aKOHOMEPHOCTH BOCCTAHOBJIEHUS METAJVIOB U3 OKCUJIOB B MPOCTHIX U CIOXKHBIX CHCTEMAX.
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Pa3zoen 1. Tepmoounamuxka meepovix pacmeopos KUciopooa, y2iepooa, azoma, 6000p0ooa 6
Memannax.

1. AHanu3 auarpamMm COCTOSIHHSI CUCTEM "TIePEXO0IHBIN METaIlI - YIJIepoA', T/I€ MePeX0IHbIN Me-
tayn Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W
2. TepmoauHamHuecKas yCTOMYMBOCTH pacTBOPOB yriiepoaa B merawiax (Fe, Mn, Ni, Co, Cu, Zn,
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W).
3. Meroauka pacyera pacTBOpUMOCTH yriiepoaa B Mmetayuiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V,
Nb, Ta, Cr, Mo, W).
4. TepmoanHamMHUeCcKasi aKTUBHOCTD yriiepoza B metaiutax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V,
Nb, Ta, Cr, Mo, W).
5. AHanu3 AuarpaMM COCTOSIHUS CUCTEM '"IEPEXOIHBIM METall - KUCJIOpoA", T MepexoHbIN Me-
tayn Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W
6. TepmoauHaMuveckas yCTOMYMBOCTH paCTBOPOB Kuciopoaa B meraiax (Fe, Mn, Ni, Co, Cu,
Zn, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W).
7. Metoauka pacyeTa pacTBOPUMOCTH Kuciaoposa B metauiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf,
V, Nb, Ta, Cr, Mo, W).
8. TepmoauHaMuyeckast akTHBHOCTB Kuciopoa B metayiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V,
Nb, Ta, Cr, Mo, W).
9. AHanmu3 auarpamMM COCTOSTHHSI CUCTEM "TIePEeXO0HBIN MeTaJlI BOJOPOA'", TA€ MEPEXOAHBIN MeTallT
Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W
10. TepmoauHamMHuUyecKasi yCTORYMBOCTh PacTBOPOB Bogopoaa B merasuiax (Fe, Mn, Ni, Co, Cu, Zn,
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W).
11. MeToauka pacueTa pacTBOPUMOCTH Bojiopoza B metayuiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf,
V, Nb, Ta, Cr, Mo, W).
12. Ananu3 quarpaMm COCTOSTHUS CHCTEM "TIePEXOIHBIA METaLT - a30T", T/1e IEPEeXOAHbIN MeTalT
Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W
13. TepmoanHamMuuecKkast akTHBHOCTH a30TaB Metayutax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb,
Ta, Cr, Mo, W).
14. TepmoauHamMHuyecKast akTUBHOCTD a3ota B metasuiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb,
Ta, Cr, Mo, W).
15. TepmoanHamMuUecKast yCTORYUBOCTH pacTBOPOB azoTa B metauiax (Fe, Mn, Ni, Co, Cu, Zn, Ti,
Zr, Hf, VV, Nb, Ta, Cr, Mo, W).
16. MeTouka pacuera pacTBOpuMOCTH a3ota B Metayuiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V,
Nb, Ta, Cr, Mo, W).
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17. TepmoauHamMuyecKast akTUBHOCTB a3ota B metasuiax (Fe, Mn, Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb,
Ta, Cr, Mo, W).

18. AHanu3 muarpaMm COCTOSTHUS CUCTEeM «MeTaill - cepa", rie meramn Ca, Mg, Ce, La, Fe, Mn,
Ni, Co, Cu, Zn, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W

19. TepmouHaMUYecKasi yCTOMYMBOCTh PACTBOPOB CEPhI B METaJLIaX

20. Metoauka pacueTa pacCTBOPUMOCTH CEphl B METaIaX

21. TepMoMHAMHYECKasi aKTHBHOCTh CEPhI B METaJIJIaX

22. DKCHepUMEHTAIbHBIC METOIbI OIIPE/ICIICHUS aKTUBHOCTH yIJIepoa, KUCIOPO/ia, CePbl, BOIO-
poJia ¥ a30Ta B MeTaJljIax.

Pa3zoen 2. Tepmoounamuxka coeOuHeHulli nepemMeHHoz0 cocmaesa. Ananus ouazpamm cocmosaHus
cucmem npu HAIUYUU HECHEXUOMEMPUUECKUX COCOUHEHUL.

1. CoBpemeHHbIE IPECTABIECHUS O COEAMHEHUAX IEPEMEHHOIO COCTABA.

2. AHanu3 quarpaMm COCTOSIHHSI CUCTEM IIPU HAJIMYMU HECTEXMOMETPUUYECKUX KapOH10B, OKCHJIOB,
HUTPUIOB, THAPHUIOB, CYyIb(UIOB IEPEXOIHBIX METAIJIOB.

. TepMmoimHamMuyeckast ycTOHUMBOCTh KapOUI0B EPEXOIHBIX METAIIIOB.

. TepMOIlI/IHaMI/IIIeCKaFI yCTOfI‘II/IBOCTB OKCHAOOB NCPEXOAHBIX MCTAJIJIOB.

. TepMmotuHamMuyeckasi yCTOHUYMBOCTh HUTPUIOB IIEPEXOIHBIX METAIJIOB.
TepMOIlI/IHaMI/IIIeCKaFI yCTOfI‘II/IBOCTB THAPHUIOB NEPEXOAHBIX MECTAJLIIOB.

. TepMmoimHamMuyeckast yCTOHUMBOCTb CYIb(QHI0B EPEXOTHBIX U PEAKO3EMEIbHBIX METAIUIOB
. TepMmomHamMuyeckasi yCTOHYMBOCTD KapOUIOB EPEXOTHBIX METAIIIOB.

. TepMmotuHamMuyeckast ycTOH4YMBOCTb OOPUIOB MEPEXOAHBIX METAJIIOB.

10. TepmonuHaMHUYECKasi yCTOHYUBOCTD T'aJIOTEHUIOB MIEPEXOAHBIX METAJIIOB.

11. YcnoBus cuHTE3a HUTPUOB MEPEXOHBIX METAJUIOB 33/1aHHOTO COCTaBa.

12. YcnoBus cuHTe3a KapOOHUTPUIOB MEPEXOAHBIX METAIIOB 33JaHHOTO COCTABA.

©oO~NO U~ W

Pazoen 3. Tepmodunwnuuecmm AKMUGHOCHIb KOMNOHEHMO06 6 MHOCOKOMNOHEHMHbBIX cucmemax

1. I1o OTHOIIEHUIO K KAKUM CTaHAAPTHBIM COCTOSIHUSM PacCCUUTHIBAIOT aKTUBHOCTH KOMIIOHEHTOB B
METaJUIMYECKHUX pacIuiaBax?

2. Yewm otnmuaroTcs KOXQPHUIMEHTH aKTHBHOCTH KOMITOHEHTa B MeTaymmyeckoro pactBopa, 000-
3Havaemsble v U f?

3. Uro xapakTepusyer Kod(hHIIHEHT aKTHBHOCTH KOMITOHEHTa B B pacTBope, 0003HauaeMblii Y ?

4. Kak MOXKHO paccYMTaTh 3HAUYE€HHE KO PHUIMEHTA aKTUBHOCTH fp ,eCiM M3BECTHO 3HaYEeHUE KOI(-
¢bunmenTa akTUBHOCTH YB?

5. Kakue nmerotcst cnoco6sl pacyera akTHUBHOCTH KOMIIOHEHTOB pacTBOpPa MO 3KCIEPUMEHTAIbHBIM
aHHBIM?

6. Kak npousBoauTCs pacueT akTUBHOCTH KOMIIOHEHTa pacTBOpa MO JAaHHBIM O PaBHOBECHH XHMHU-
YEeCKOM peakIuy C y4acTHEM METAJUIMUECKOro paciijianBa?

7. Kak npou3BoauTCs pacdyeT akTUBHOCTH OJHOTO KOMIIOHEHTA pacTBOpPA MO 3HAUEHHIO AKTUBHOCTHU
JPyroro KOMIOHEHTa pacTBopa’?

8. Kak npousBoautcs pacuer ko3 uiimeHTa akTHBHOCTH KOMIIOHEHTA B CJI0KHOM METaITNYEeCKOM
paciuiaBe?

9. Yro Takoe «mapaMeTp B3aUMOICHCTBHSI ITepBOro nopsaka? Yro oH nokaspiBaer?

10. HauGounpmero yBenndeHHus: paCTBOPUMOCTH YTIIEpO/Ia B KeJle3e MOKHO JIOCTUYb TP BBEJACHUHU
B KeJNIE30YTIIEPOIUCTHIN PacIuIaB, HAXOAALIMICA B KOHTAKTe ¢ yriepojcoepxaiei ¢asoi, cieny-
IOLUX MpUMecei B KoinuecTBe 1% 1o macce:

DMn u V; 2) Cru Ni; 3) Wu Cr; 4) Mo u Al

o ]
HapaMeTpLI B3aMMOACHUCTBUA eC PAaBHBI:

Al C Cr Mn w Mo
€. =0,043; €5=0,14; € =—0,024; €. =-0,012; €. =0,006; €. =—0,008;
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ed=-0077; e =0,012.
11. C yBenuueHueM conepkanus yrieposaa B Fe KoHIeHTpalus KUCaopoia B HEM :
1) yBenuuuBaercs ; 2) yMEHbBIIACTCS; 3) OCTACTCSI HEU3MEHHOM; 4) MOXKET PUHUMATH IKC-
TPEMAJIbHOE 3HAUCHUE.
12. AxtuBHOCTH KOMITIOHEHTa B Fe — 3T0 Benn4nHa, XapakTepu3yroas :
1) sHepruo akTUBAIMU XUMUYECKON peaKIlni ;
2) CKOPOCTh XUMUYECKOTO B3aUMOJIEHCTBUSI KOMIIOHEHTa ¢ Fe ;
3) conepxanue KoMmronenra B Fe ;
4) ckopocth auddy3un komnoHeHTa B Fe .
13. CrangapTHOE cOoCcTOSIHHE KOMIIOHEHTa B Fe mpu pacuere akTHBHOCTH 110 METOAY MAacCOBBIX I1a-
pamMeTpoB B3aUMOJACHCTBHUS:
1) uncroe xeneso ;
2) YUCTHI KOMIIOHEHT |
3) 1-MoJsipHbIil UieaNbHBINA pacTBOp KOMIIOHEeHTa B Fe;
4) 1-npoueHTHBIN (Mac) UaeaIbHBIN pacTBOp KOMIIOHEHTa B Fe.

Pazoen 4. Tepmodunamuqecmtﬁ ananus peakuuﬁ 60CCMAHOB/IEHUA 6 C/I0XHCHbBIX cucmemax

1. Kakumu TepMOIMHAMUYECKIMHU XapaKTePUCTUKAMHU JIOJDKHO 00J1afaTh BemecTBo R 4To0bI ciy-
YKUTh BOCCTAaHOBUTEJEM Jis okcusia MeO?

2. B KakoM COOTHOIICHHH OJDKHBI HAXOJUTHCS KHCIOPOIHBIE MOTEHIIMAIbI OKCH/Ia METalla 1 ra-
30BO# (hazbl, YTOOBI pa3BUBAIICS MPOIIECC BOCCTAHOBJICHHUS JAHHOTO OKCHJIA Ta30BOM (pa3oii?

3. Ilpu Kakux YCIOBHSX MOXKET Pa3BHBATBHCS IMPOLECC BOCCTaHOBIEHUS MgO amoMuHHEM WU
KpeMHuem?

4. Yrto Ha3pIBaeTCSA TEMIIEpATypOl Hayajla BOCCTAaHOBJICHHS OKCHA METAJlIa TBEPABIM yriIepo1oM?
5. Kak paccuntbiBaeTcsi TeMreparypa Hayajga BOCCTAHOBJICHHUS! OKCHJIA METaJlIa TBEPIBIM yTIIepO-
JIOM JIJISL CITydast, KOTJja OKCHJI METaJlula U METaJUl IPEJCTaBIISIOT COOOM YHCThIE KOHJICHCHPOBAaHHbIC
¢bazpr?

6. Kak BimseT nepexo1 BOCCTAHOBJIEHHOTO METaJlIa B paCTBOP Ha TEMIIEpaTypy Hadajaa BOCCTAHOB-
JICHHUS OKCHJIA METaJlJIa TBEP/IBIM yIIIepOaOM?

7. Kaxk BiusieT Ha TeMIepaTypy Hauana BOCCTaHOBJICHHsI OKCH/Ia METaJlIa TBEPBIM YIIIEpOaAOM I0-
BBIIIICHHE JAaBJICHUS B CUCTEME?

8. Kak BimsieT nepexo/1 okcHa MeTajlla B pacTBOp Ha TeMIIepaTypy Hadaaa BOCCTAHOBJICHHS 3TOTO
OKCHJIa TBEPBIM yTIEPOI0OM?

9. KakoBa MeTo1MKa OIIEHKH yCJIOBUI BOCCTAHOBIJIEHUS] OKCH/I0B METAJUIOB Fa3aMU U TBEP/bIM yTJle-

pozoM ¢ iomoribko auarpaMmmel AG —T ?
10. Ouenka yciioBHif BOCCTaHOBIICHHS OKCHIOB METAJIJIOB TIPY 33J]aHHOM JIaBJICHHH.
11. BoccTaHoBiIeHHE OKCHI0B METAIJIOB U3 UX TBEP/BIX PACTBOPOB.
12. BoccTaHOBICHNE OKCHIOB METAIJIOB C 00pPa30BaHNEM METAUTMUECKUX PaCTBOPOB.
13. O61mas xapakTepuCTHKa OCIIO)KHEHUH TEPMOJMHAMUYECKOTO aHAJIN3a PEaKLUi BOCCTaHOBIICHUS
OKCHIHBIX (pa3 B peaybHBIX PYJAHOTEPMHUYECKUX MPOIIeccax.
14. Ananu3 quarpamm coctosinus cucteM Fe-Me-O u ¢a30BbIX mpeBpalieH!i Ipyu BOCCTAaHOBICHUU
OKCHJIHBIX (ha3:
Junarpamma coctosiHus cuctemsl Fe—Ca—O.
Huarpamma coctosinus cuctemsl Fe—Cr—O.
Juarpamma cocrosinust cuctemsl Fe—Ti—O
Juarpamma coctosinusi cuctembl Fe—Si—O
15. Y4er oOpa3oBaHusi COEJMHEHUH B Ka4eCTBE IPOMEKYTOUHBIX BEIIECTB M KOHEYHBIX NMPOAYKTOB
pHU KapOOTEPMUUYECKOM BOCCTAHOBJICHUH OKCUIHBIX (a3.

16. TepmoMHAMUYECKHI aHATN3 YCIOBUI BOCCTAHOBIICHUS OKCHUIA CI’203 TBEPBIM YIIIEPOAOM U
KapOuIaMu Xxpoma.



17. TepMOoIMHAMHYCCKUI aHAIU3 YCIIOBHI BOCCTaHOBJICHHs okcuaa SiO2 TBEpABIM YIICPOIOM H
KapOUJ0M KpeMHUsI.

18. Yyer oOpa3oBaHusi paCTBOPOB B KaYeCTBE MPOMEKYTOUYHBIX BEIIECTB M KOHEYHBIX MPOIAYKTOB
pu KapOOTEePMHUECKOM BOCCTAHOBJICHUU OKCHIHBIX (a3,

19. O6mas xapakTeprcTUKa TEPMOJMHAMUYECKOTO aHaIM3a PEaKIHii BOCCTAHOBIICHHUS OKCHJIOB Me-
TaJIJIOB B CJIOKHBIX Ta30BBIX CUCTEMAX

20. OO0mIast XapakTepUCTHKA METOIMKH pacueTa PaBHOBECHOTO COCTaBa CIIOKHOM ra30BOM (a3bl.

21. XapakTepuCTUKH CBOWCTB M HAIIPABJICHHOCTU OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB B
CHCTEMaX «MEeTaJI-OKCH/I- CIIOXKHAsI ra3oBas (haza.

22. CreneHb OKUCICHHOCTH KaK KPUTEPUH HAIPABICHHOCTH MPOLECCOB BOCCTAHOBIIEHUS B PSE
CJIOKHBIX CUCTCM.
23. AHanu3 ycII0BHI BOCCTaHOBICHHS OKCHIOB Keresa B rasosoii cemecu CO, CO,, H,u H,0

24. AHanu3 yclIoBUI BOCCTaHOBJICHHS OKCHIOB JkeJie3a B razoBoii cmecu Hz, H20, CO, CO2, CH4
25. AHanu3 ycJI0BUH BOCCTAHOBIICHHS OKCHIOB JKelie3a B razoBoi cmecu Ho, H20, CO, CO: ¢ yuya-
CTHEM TBEPOro YIiepoa.

26. AHaiu3 yCIIOBUI BOCCTAHOBJICHHUS OKCHJIOB jKejie3a B ra3oBoii cmecu Ho, H.O, CO, CO2, CHs ¢
y4acTHEM TBEPJIOrO yriiepoa.

Pazoen 5. Kunemuka zemepozeHHbIX RPOYECCO8

1. ®opmanbHO-KUHETHYECKHE 3aKOHOMEPHOCTH T'€TEPOreHHBIX MTPOLECCOB IUCCOLUALMU COEqUHE-
HUM, BOCCTAHOBJIEHUS U OKHCIIEHUSI METAJIJIOB.
. MexaHu3M ¥ KMHETHYECKasi cCXeMa JUCCOLMALUU COSIUNHEHHH.
. MexaHu3M ¥ KHHETUYECKasi CXEMa BOCCTAHOBJIEHUS! OKCHJIOB METAJLIOB ra3aMH.
. MexaHu3M 1 KMHETHYECKasi cXxeMa KapOoTepMHUECKOr0 BOCCTAHOBJICHHS OKCH/I0B METAJIJIOB.
. MexaHu3M U KHHETHYECKask CXeMa OKHUCIIEHHS] METAJUIOB.
. OCHOBHBIE XapaKTEpUCTUKH KMHETUKU I€TepPOreHHOIo Mpolecca.
. [IoHATHS IMMUTHPYIOLIEN CTAANHU U PEKUMA FETEPOrEHHOT0 IIpoLecca.
. 3aKOHOMEPHOCTH, ONMCHIBAIOLINE BIMSHUE TEMIIEPATyphl HA KUHETUKY F€TEPOreHHOr0 Mpolecca
. YBenuueHue TemrepaTypsl Ipolecca BOCCTAHOBICHHUS METANIOB U3 UX OKCHUJOB ra3aMHu OKa3bl-
BaeT HauboJiee CUIIbHOE BIMSHUE Ha CKOPOCTh BOCCTAHOBIIEHUS, €CJIN MPOLIECC HJIET:

1) B apdy3MOHHOM pexuMe;

2) B KHHETUYECKOM PEXUME;

3) B IepeX0THOM PEKUME.
10. CxopocTh mporiecca BOCCTAHOBIIEHHSI METAJIOB M3 UX OKCHAOB I'a3aMM 3aBHCHUT OT CKOPOCTH
JBUKEHMSI Ta30BOT0 MOTOKAa. M0XKHO YyTBEPKJ1aTh, UTO MPOIIECC TPOTEKAET:

1) Bo BHemHean ) Py3MOHHOM peKuMe;

2) B KHHETUYECKOM PEKUME;

3) Bo BHYTpeHHeAU (D PY3MOHHOM peKuMe.
11. Ilpu BOCCTaHOBIEHUH METAJUIOB M3 UX OKCHJIOB ra3aMH M3MEHEHUE MOPUCTOCTH MaTepuaia
IIPAKTUYECKH HE BIMSAET Ha CKOPOCTH Mporecca. MOKHO yTBEPKAATh, 4YTO IPOLECC MPOTEKAET:

1) Bo BHemIHEAN(PDY3NOHHOM PEKUME;

2) B KHHETUYECKOM PEXUME;

3) Bo BHyTpeHHEIU(D(HY3NOHHOM PEKUME.
12. Haubonee npocTele KHHETHYECKUE YPAaBHEHHS CBS3H CTEIICHHU MPEBPALLCHUS CO BpEMEHEM Ipo-
TEKaHUSI TETEPOTE€HHBIX MPOIECCOB JUCCOIUAIUN COEAMHEHNU, BOCCTAHOBIICHUS U OKUCIIEHUS Me-
TaJIJIOB.
13. AHanu3 SKCePUMEHTAIBHBIX JAHHBIX 110 H3YYEHUIO0 KHHETHKH FeTePOT€HHBIX MPOIIECCOB C TI0-
MOIIBIO MPOCTHIX KHHETUYECKUX YPaBHEHHH CBSI3M CTENEHU IPEBPAIEHNs CO BpEMEHEM MpOoTeKa-
HUS IPOLIECCOB.
14. Metoauka pacueTa YHEpruy aKTUBAIMU IPOLlecca Ha OCHOBE SKCIIEPUMEHTATIBHBIX JaHHBIX 110
M3YYEHHUIO KHHETHKHU T€TEPOreHHbIX MPOLIECCOB.
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6. CamocrosiTeibHAsA padoTa CTyAeHTa

Brimonaenune CPC

Bun pabotsl u conepxanue 3a1aHus Crnucok aurepaTypbl Koui-Bo yacos
CamMocTosTeIpHas ToOMalIHss padboTa s [1] - [5] (1.8 ocHoBHOf MuTEpaTyphL),
MOATOTOBKH NPAKTHYECKUM 3aHSTHUSIM I10 10
. [1] - [2] (1.8 momosHUT. TUTEPATYPBHI).
yYCTaHOBJIEHHOMY I'pauKy 3aHATHI
Pemenye qoMamHux 3amay 1o reMam [5] - [5] (em.n.8 ocHoBHoOlt muTepaTyps1) 24
+ 2JIEKTPOHHAs] Y4eOHO-METOANYECKas
[1] - [5] (1.8 ocHOBHOI1 TUTEpATYpPHI),
[oxroroska k 3asery [1] - [2] (1.8 momoNHUT. TUTEpaTypHI). 2
[1] — [5] (11.8 ocHOBHO}# UTEPATYPHI),
[lonroToBka K KOHCYIILTALMAM [1] - [2] (1.8 momoMHUT. TUTEPATYPHI). 4
7. IleyaTHas1 yueOHO-MeTOANYECKAS JOKYMEHTAIUS
a) OCHOBHAs IUmepamypa.
1. KazaukoB E.A. PacueTsl o TeOpruu METALTYpPruueCKUX MPOIIECCOB: yueO-
Hoe nocobue/ E.A. KazaukoB.— M.: Metaiuyprusi,1988.- 288 c.
2. XKuxape B.M. COOpHUK yrnpa)KHEHUH U 33]1a4 IO TEOPUU METAJUTypruye-
CKuX IpoueccoB: yueOHoe nocodue/ B.M. XKXuxapes — Uensounck: UI'TY, 1994. — 65 c.
3. Kuxapes, B.M. ®u3nko-xumMust METAJUTYPTHUECKUX IIPOLIECCOB U CUCTEM.

Yacts [: Ynpaxunenus, npumepsl, 3agaun: yueOHoe nocodue. / B.M. Kuxapes — Ye-
nsounck: M3narensckuit nentp IOYpl'Y, 2013. — 107 c.

4, Kuxapes, B.M. IIpuknannas tepmoanHamuka u kuaetuka. Hacrs I: Tep-
MOJAMHAMHUYECKHE 3aKOHOMEPHOCTU BOCCTAHOBIICHHSI METAIIJIOB U3 OKCUIOB B IIPO-
CTBIX U CJIOHBIX CUCTEMaX: YTIPKHEHUSI, IPUMEPHI, 3a/1a4u: yueOHOe mocooue/
B.M. Kuxapes — Uensabunck: Uzn. nentp OVpI'Y, 2014.— 101 c.

5. Kuxapes, B.M. ®U3nko-XxuMusi METALTYPITHYECKUX ITPOLECCOB U CUCTEM.
Yacrs II: TepmoauHamMuka 1 KHHETUKA BOCCTAHOBJIEHHUS] METAJJIOB U3 OKCHJIOB:
VYnpaxHeHus, npuMepsl, 3aaaun: yueOHoe nocooue. / B.M. Kuxapes. — UenssOuHck:
Nzparensckuit uentp IOYpl'Y, 2015. - 84 c.

6) OonoHumenvHas aumepamypa:

6. Muxaiinos I'.I'. TepmoauHaMuka METAILTyprudecKux mporieccos u cuctem/I I,
Muxaiinos, b.W. Jleonosuu, 10.C. Ky3neno.— M:1U3n. Tom MUCuC, 2009.—
520c.

8. DJIeKTpOHHAS y4eOHO-MeToAuYecKasi JOKYMEeHTANS
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9. Buabl KOHTPOJIsI, IPOLIEYPbI NPOBEAEeHUsI, KpUTEPUH OLlEeHUBAHMS
Bz Hpoueypst nposezexis Kputepuu onieHuBaHUS
KOHTPOJIS Y OIICHUBAHUS
sauer becena — 3amuTa pemenuit 3ayTeHO: yCBOEHUE TeM AucUUIUIMHBI Ha 70%
IOMAaIIIHUX 3a1a4 He 3auTeno: HeycBoeHue TeM nuciuiiui Ha 70 %
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