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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHna u ogqodpena st peanmsanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpena, o0cyxeHa 1 ogoopena i peanuzauuu B 2023 - 2024
y4eOHOM Toly Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM Toy Ha 3acefaHuu Kageapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

HenssMu oOcBOEHUSI AUCHUIUIMHBL «DuU3HUecKass XUMHUS TUPOMETAIUTYPIHUECKUX
MIPOIIECCOBY SIBJISIOTCS:

- U3YYCHHUE COBPEMEHHBIX METOJ/IOB MCCIEAOBAHUS CTPYKTYPHI M (DU3UKO - XUMHUYECKHIX
CBOMCTB METAJUNTMYECKUX M OKCHUJIHBIX PACILIaBOB;

- U3y4eHHUE MPoIIeccoB (Pa30BBIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

- IpUOOpPETEHUE HABBHIKOB MPHUMEHEHHUS TEOPETHYECKUX Pa3pabOTOK K MPAKTUYECKUM
3a/1auaM MCCIIeI0BATEIbCKOU A TEIbHOCTH;

- JgaTh OOydYalIIMMCS OCHOBBI 3HAaHUH B 00JaCTH  BBICOKOTEMIIEPATYPHBIX
METaJUTyprHUeCKHUX MPOLIECCOB;

- o0ecrnieunTh TMOATOTOBKY K YCBOCHHIO NPOQHIMPYIOIIMX  JUCIHUIUIMH |
CaMOCTOATEIILHON MHKCHEPHOU ESTEIILHOCTH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuruinHa @usnyeckass XUMHs NHPOMETAJUypPIrMUECKUX IPOLECCOB BXOAMT B
BapHUaTHUBHYIO YacTh y4eOHOTO TIaHa 00pa30BaTEeIbHON TPOrPaMMBI.

Jus  u3ydeHWsl  JUCUMIUIMHBI  HEOOXOXuMMBbI  3HaHUS  (YMEHMs,  BIaJEHUs),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

OCHOBBI METAITYPrU4€CKOro IPOU3BOACTBA

dusnueckas XMUMus

Pusuka

Maremaruka

Xumus

3HaHus (YMEHMs, BJIQJCHUS), [TOJIyY€HHbIE [P U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEO0XOUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

MonenupoBaHu€e MPOLIECCOB U 0OBEKTOB B METAILITYPTUU

[IpousBoncTBO (heppocmiaBoB

OKcIuTyatanus JOMEHHBIX ITedel

MeToapl KOHTPOJIS JOMEHHOTO Mpoliecca

Teopust 1 TEXHOJIOTUS OKYCKOBAHUS KEJIE3HBIX PYI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4YeHH s

B  pesymbrare  ocBoeHus ~ guUCHUIUIMHBL  (Moayna) — «Dusmueckas — XUMUs
NUPOMETAITYPTHYECKUX  TPOLIECCOB»  OOYYaloluiicss JODKeH o0siafaTh  CIEAYIOUIMMU
KOMIETEHIMSIMU:

CTpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUs
JJIEMEHT
KOMITETEHIIMHT

[TK-2 crmocoOHOCThIO BRIOUPATH METOIBI HCCIICIOBAHUS, INTAHUPOBATE U MPOBOIUTH
HEOOXOIUMBIE DKCIIEPUMEHTHI, HHTEPIPETUPOBAThH PE3YIbTATHI U JIENATh BHIBOJIBI

3HaTh - 0a30BYI0 TEPMUHOJIOTHIO, OCHOBHBIE MOHATHS U 3aKOHBI, UX
MaTEeMaTU4YeCKOEe BBIPAKCHUE;

- KJ1acCU(UKALMY U CYITHOCTh METOJIOB aHAJIN3a; TEOPETHUECKUE OCHOBBI
Y IPUHIUIIBI TEPMOAVMHAMUYECKUX METOIOB aHAIN3a; OCHOBHBIC 3aKOHBI
TEPMOJIMHAMUKH METAJUTYPTHYECKUX ITPOLECCOB;

- METO/bI UCCIIEJOBAHUS U YCIIOBUS IIPOBEIACHUS DKCIIEPUMEHTOB U
AHAJIN30B; OCHOBHBIE 3KCIIEPUMEHTAIBHBIE U PACUETHBIE METO b
OIIPEEICHUS TEPMOJIUHAMUYECKUX XapaKTEPUCTHUK.




VYmMmern

- CAaMOCTOATENBHO (POPMYTUPOBATH 3a/1a4y (PU3UKO-XMMUYECKOTO
UCCIIEJOBAaHMS B XUMHUECKUX CUCTEMaX; MMOJIb3YsCh IMOTyYCHHBIMH
3HAaHUSIMH, YMETh BBIOMPATh ONTUMAIIbHBIE TYTH U METOABI PEIICHUS
MOCTABJICHHBIX 33]1a4;

- IPOBOJIUTH (PU3UKO-XMUMUYECKHE UCCIEIOBAHUS CUCTEM H MPOLIECCOB C
UCIIOJIb30BAHUEM COBPEMEHHBIX METOA0B M IPHOOPOB; IPOBOANUTH
(U3NKO-XMUMHYECKHE PACUETHI.

Bnanets

- IPAaKTUYECKUM MPUMEHEHUEM BOKHEHIITUX COBPEMEHHBIX
TeOpeTI/I‘-IeCKI/IX, TepMOI[I/IHaMI/I‘IeCKI/IX METOA0OB, HABbIKAMH BCACHUA
MOMCKa HEOOXOIUMBIX 3HAHUH 110 TUTEPATYPHBIM M IPYTUM UCTOUHHKAM;
- METOJaMH SKCIIEPUMEHTAIBHOIO HCCIIEI0BAHUS; ONPEICICHHS COCTaBa
CHU-CTEM, METOJIAMU TIPEACKA3aHUs TPOTEKAHUS BO3MOKHBIX XUMHUYECKHUX
peaKuuii;

- METOAMKAMHU PaCYETOB KUHETUKH MPOIECCOB B METAJITYPruYECKUX
CHUCTEMaAX, HpI/IeMaMI/I OILICHKHN pGSyHI)TaTOB 3KCH€pI/IM€HTa; HaBbIKAMHA
CaMOCTOSTEIIbHON PabOTHI.

[1K-4 roToBHOCTBIO

HCIIOJIb30BATh OCHOBHBLIC ITOHATHA, 3aKOHLI 1 MOJACJIN TCPMOJUHAMUKH,

XUMHYCSCKOM KHMHCTUKH, IICPCHOCA TCILJIa U MACChBI

3HaTh

- OCHOBHBIE TTOJIOKEHUS 00IIEeH XUMHH; OCHOBHBIE 3aKOHBI (PH3MUECKON
XMMHH, & TAKXKe CIIOCOOBI UX IPUMEHEHHUS JJIsl PEIIEHUS] TEOPETHUECKUX U
IIPUKJIAIHBIX 3a/1a4;

- TEOPETUYECKHE OCHOBBI XMMUYECKUX U (PU3UKO-XUMHUECKUX MIPOLIECCOB,
JIeXKAIMX B OCHOBE METAJULypPTHYECKOr0 IPOU3BOJICTBA;

- OCHOBHBIE IOHATHUS, 3aKOHBI U MOJIEIN TEPMOJUHAMUKHN, XUMUYECKOU
KUHETUKH; BIIMSIHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKHU U XUMHYECKOU
KMHETUKHU Ha IIPOLIECCHI B METAJUIYPIHH.

VYmMmern

- UCIIOJIb30BaTh OCHOBHbBIE XUMHYECKHUE 3aKOHBI U MMOHSITHS,
TEPMOJIUHAMUYECKHUE CIIPABOYHBIE JAHHBIC; IIPUMEHATH METOBI
MAaTeMaTUYECKOTO aHAJIN3a U MOJICTTMPOBAHMS;

- YMETh COYETATh TEOPHUIO U MPAKTUKY I PELICHUS MH)KEHEPHBIX 3a/1a4;
MPOBOJUTH TEPMOJIUHAMUYECKUE PACUETHI METAIUIYPIrHYECKHUX MPOLIECCOB,
Ha OCHOBE MPAKTUYECKUX JaHHBIX;

- rpaduyecku 0ToOpaxaTh MOJYYCHHBIC 3aBUCUMOCTH; aHATM3UPOBATh U
00CYXKIaTh pe3ynbTaThl PU3UKO-XUMUYECKUX UCCIICTOBAHHIA.

BageTs

- HaBBIKAMU BBIUMCIIEHMS TEIJIOBBIX 3(P(PEKTOB XUMUUECKUX PEAKIUM TpU
3aJJaHHOI TeMmIepaType B yCIOBUAX ITOCTOSIHCTBA JIaBJICHUS WK 00beMa,
KOHCTaHT PAaBHOBECHs XUMHUUYECKHUX PEAKLUN IIPU 33JaHHON TeMIepaType;
- IPUMEHSATH COBPEMEHHOE Qu3nueckoe 000py1oBaHUE U TPHUOOPHI TPU
pEelIeHN IPAKTUYECKUX 3a/1a4, IPOBOJIUTH CTATUCTUYECKUI aHAIIN3
IIOJIyYEHHBIX JKCIIEPUMEHTAIIBHBIX IaHHBIX;

- METOJJaMU ITPOTHO3UPOBAHNUS PE3YIbTATOB BO3JEHCTBHS HA
TEXHOJIOTMYECKUE MPOLECCH] B METAJLIYPTUHU; BBIIBUIaTh TUIIOTE3BI U
YCTaHABIIMBATh TPAHULbI X TPUMEHEHUS.

[TK-13 roTOBHOCTBIO OLIEHUBATh PUCKHU U OIPENEISATh MEPHI 110 00eCTIeueHUI0 Oe30MacCHOCTH
TEXHOJIOTMYECKUX IPOLECCOB

3HaTh

- TCOPECTUUCCKHUE OCHOBBI XUMUUYCCKHX U (1)I/ISI/IKO-XI/IMI/I'-IGCKI/IX IMponeccosB,
JICKAIIUX B OCHOBC MCTAJUNTYPIru4€CKOIro rnponu3BoACTBa




YmMmeTh -BECTH HAyYHYIO JTUCKYCCHIO IO BOIPOcaM (PU3HMKO - XUMHUYECKUX OCHOB
METAJITyPrUYECKUX MPOLIECCOB, IPOBOIUTH MATEMATHYECKYIO
MHTEPIPETALNIO OTYYCHHBIX PE3yJIbTaTOB M ONpPEACIATh Hauboiee
3Ha4MMbIe (PAaKTOPBHI.

Bnaners -METOJAMH ITPOTHO3UPOBAHUS PE3Y/IbTATOB BO3JCHCTBUS HA

TCXHOJIOTHUYCCKHUC ITPOLUCCCHI B MCTAJUTYPTHUU, BbIABUTAaTh TUIIOTC3bI U
YCTaHABJIMBAThb I'PAHUIIbI UX ITPUMCHCHUA.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyTI0eMKOCTh JUCIUILUINHBI COCTaBisieT 5 3aueTHbIX enuHul] 180 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas pabdora — 71,15 akan. gyacos:
— ayauTopHas — 68 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. yacos

— camocTosTenpHas padota — 73,15 akajl. 4acos;

— IIOATI'OTOBKA K 9K3aMCHY —

35,7 akaz. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas s
o | xonraxTHAA pabora E 3 dopma TEKyIIEro
= s X By KOHTPOJIS
Pasnen/ Tema 3 (B akan. vacax) = A . p Kon
S 3 © | camocTosTenbHO | ycrieBaeMOCTH U
JACIATUTAHBL 5 £ m . | xoMnereHIH
O g £ padoThI MIPOMEKYTOUHOM
nmab. | mpakrt. | 3 & ATTeCTAIIH
Jlex. = 11
3aH. 3aH. | O &
1. Pazgen 1 . TepmoauHamuka
IPOLIECCOB TOPEHUS] TOILIUBA
IloaroroBka k
11 Kucnopomusrii
P A naboparopro- | CobecenoBanue mo | I1K-2, TTK-4,
HOTEHIMAJ Ta30BOH (ha3bl. 2 2 10
MIPaKTUYECKOMY TEME IK-13
Peaxkiug BoasgHoro rasa
3aHSTHUIO
S IIpoBepKa u 3amuTa
1.2 KuneTuka ¥ MeXaHU3M TToaroroBska k I/II:-IZ[I/IEI:I/IZ[ anbiro
peakuuit TOPEHMUSL. nabopaTopHo- Y TIK-2, T1K-4,
M 2 2 10 pacueTHo-
TepMoaMHAMEKA pEaKIHi MPaKTHYCCKOMY TIK-13
TOpeHUs yriepoaa 3aHATHIO rpadureckoro
p 3amanus Nel
HWroro no pazaeny 4 4 20
2. Pazgen 2. Tlpouecchl
o0pa3oBaHMsl M IHCCOLMAIHNU
XHMHUYECKUX COCIMHCHUI
Pa3paborka
IropuTMa
BBITIOJTHEHHUS
pCuICHUsA 3a1a4; BrinonHenue u
CaMOCTOSTENEHOE oOcyxaeHne
2.1 Jucconuanus 9 YK TIK-2, I1K-4,
2 421 | 6/41 10 [u3yuenue yueOHOIL JTaHHBIX
KapOOHATOB U OKHCIIOB . TK-13
1 HAy9IHO abopaToOpHOH
JUTEPaTypBHI. padotsr Ne 1
IToaroroBka k
5 71a00paTOpHOI
pabote Ne 1
CamocTosaTenbHOoe
n3ydeHue yueOHoi| BrinmonHenne u
2.2 Kuneruka, MeXaHU3M 7 HAy9HO oOcyxaeHne
I1K-2, T1IK-4,
mpouecca  AUCCOLUALUM 2 621 | 6/2U 8 JUTEPATYPBHI. JTAaHHBIX MK-13
KapOOHATOB IoaroroBka K 1abopaToOpHON
nabopaTtopHOr padotbr No2
pabote Ne 2
Wroro no pazneny 4 |10/41 | 12/611 | 18

3. Pasgen 3. OCHOBBI Teopuu

BOCCTAaHOBJICHUA OKCHUI0B




Brimonnenue u

31 TepMOIHAMUKA TToaroroBka k oOcyxeHue
) pMOZ nabopatopHo- JIAHHBIX TIK-2, I1K-4,
BOCCTAHOBJICHHSI METAJLIOB 1 421 | 6/21 10 .
MPaKTUYECKOMY nabopaTopHO’ IK-13
razamu
3aHATHIO paboter Ne3
Pemenue 3anau
3.2 Boccranosienue Pazpaborka
OKCHJIOB MeTaluia 2 421 10 anropuTMa Cobecenosanue o | T1K-2, ITK-4,
BOJIOPOJIOM H  OKCHJIIOM BBIMOJTHCHHS TeMe TK-13
yriepoaa pelIeHus 3a1a9u
Pazpaborka
3.3 Kap6o- aropuT™a cobeceI0BaHKE T10 TIK-2, TIK-4,
METATIOTEPMHUUYECKOE 2 4 5 TeME, pelIeHHE
BBIMOJTHCHHS TK-13
BOCCTAHOBJICHHE OKCHOB 3a71aq
pelIeHHs 3a1a9u
Hrtoro no pasgeny 5 4211 | 14/411 | 25
4. Paznen 4. Meranyprudeckue
pacIiaBbl
Brimonnenue 3amura
4.1 AXTUBHOCTH 2 4871 |10.15 pacdetHo- uHauBuayansHoro | I1K-2, IIK-4,
KOMIIOHEHTOB B pacTBOpax ' rpaduueckoil pac4eTHo- IK-13
paboTer Ne2 rpaguuecKoro
Togroroxa K Brinonnenue n
4.2 Merannyprudeckue nabopaTopHo- OGCVIKICHITC
uutaki. Teopun (MozemH) 2 3 MPaKTHYCCKOMY Zﬁfmx TIK-2, T1K-4,
METaJIITypTUYECKUX 3aHSTHIO. 5 N TK-13
nabopaTopHOM
pacIiaBoB JlaGopatopHast aGoTE1 Nod
pabota No4 p B
Hroro no pazneny 4 3 4/41 (10,15
Hroro 3a cemectp 17 | 17/61 |34/1411 73,15 SK3aMeH
Hroro no pucnumnnuae 17 | 17/61 |34/1411 73,15 SK3aMeH TIK-2,[K-

4,ITK-13




5 O0pa3oBarejibHbIE TEXHOJIOTHH

OOpa3oBarenbHbIe TEXHOJIOTHU — 3TO LIEJIOCTHAs MOJIENIb 00pa30BaTEIbHOrO MpoLecca,
CHUCTEMHO OINpeAENsIoas CTPYKTYpPY M COJEpXKAaHUE MESITENbHOCTH OOEUX CTOPOH 3TOro
npouecca (mpenojaaBaredss W CTYAEHTAa), HMMEIOIIas ILEJbl0 JOCTI)KEHHUE IUIAHUPYEMBIX
pEe3ysIbTATOB C OIPABKON HAa MHAWBUyalIbHbIE 0COOEHHOCTH €0 yYaCTHUKOB. TE€XHOIOTHYHOCTh
y4eOHOTO0 MPOoILIecca COCTOUT B TOM, YTOOBI ClIeNIaTh YIEOHBIN MPOILIECC OTHOCTHIO YIPABIISIEMbIM.

OCHOBHBIMU NIpU3HAKaMH 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMAHUU
ABJISIOTCA:

— ZieTalbHOE ONMCaHue 00pa30BaTENIbHBIX LIETIEH;

— TIOdTalHOE OmnucaHue (IPOCKTHPOBAHUE) CIIOCOOOB JIOCTMIKEHHUS 3aJlaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCTIOJIb30BaHKE 00PATHOM CBS3H C IIETIbI0 KOPPEKTHPOBKH 00pPa30BaTEIBLHOTO IPOLIECCa;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTh 00pa30BaTENbHOIO MPOLIEcCa BHE 3aBUCUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONITUMAJILHOCTB 3aTPAYNBAEMBIX PECYPCOB M YCUIIMIA.

Peann3anus KOMOETEHTHOCTHOI'O ITOJIX0/a MPEAyCMaTPUBAET UCIIOIb30BAHNE B YU€OHOM
IPOLECCE AaKTUBHBIX M HHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHITUA B COYETAHUM C
BHEAYAUTOPHOW PaboOTON C Lenbio (OPMUPOBAHMS M Pa3BUTHUs MPO(ECCHOHAIBHBIX HAaBBIKOB
o0yJarouuxcsi.

Ilenu, mocTaBiieHHBIE TPU U3YYEHUH KypCa, JOCTUTalOTCs 3a CYET KOMIIJIEKCHOTO ITOAX0/1a
K OOy4YeHHIO CTYJCHTOB, OCHOBAaHHOTO Ha COYETaHWU TEOPETHUYECKOTO Kypca, JadopaTOpHBIX
3aHATUA M CaMOCTOSTEJIBHOM  ITO3HABAaTEJIIBHOM  JCSITEIBHOCTH CTyIEHTOB. [3yuenue
TEOPETHYECKOr0 Kypca IIPOBOJAUTCA B CHELUAIM3UPOBAHHBIX JIEKIMOHHBIX ayJAUTOPHUAX C
WCIIOJIb30BAHUEM BHJCOTEXHUKH, IO3BOJIAIOIIEH TPAHCIUPOBATh YE€Pe3 MOHUTOP PHUCYHKH,
CXEMBbI, MOJIEJIH, KOTOPBIE B 3HAYUTEIbHON CTENEHN 00JIer4aloT HOHUMaHUE Kypca.

3aHATHS IPOBOJATCS C MPUMEHEHUEM TPAJUIIMOHHON M MOAYJIbHO-KOMIETEHTHOCTHON
TEXHOJIOTHH ¢ UCIIOIb30BaHreM VHTepHET-pecypCoB.

Jlexuuu mpoXoAsT Kak B TPAAMLIMOHHOW QopMme, B BUJAE MPE3EHTAlMi, Tak U B ¢popMme
JeKIMH-UHPOpMaLUi, OPUEHTUPOBAHHBIX HA W3JI0OXKEHHE U OOBACHEHHE CTYACHTaM Hay4yHOU
uH(poOpMallMy, TOJUIekKAIIeH OCMBICICHHIO W 3allOMHUHAHUIO, JIEKIWKH-KOHCYJIbTAllMM, TI7ie
TEOPETUUECKUI MaTepuai 3apaHee BbIIAETCA CTYIEHTaM JJI1 CaMOCTOSATEIBHOIO U3YUYEHHUs, JIs
MOJI-TOTOBKHU BOMIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLHs IPOXOIUT IO TUITY BOIIPOCHI-OTBETHI-
JUCKYCCHS.

JIeKMOHHBIN MaTepual 3aKperIsieTcsl B X0A€ MPAKTUUECKUX 3aHATHH U J1a00paTOpHBIX
paboT, Ha KOTOPBIX BBIMOJIHIIOTCS I'PYIIOBBIC WM WHAWBUIYAIbHBIE 3aJaHUs MO MPONUICHHOM
teMe. Ha mnpakTuueckux u Ja0OpPaTOpPHBIX 3aHATHSAX CTYJIEHTHl TNPUOOPETAIOT HABBIKU
UCCIIEIOBATEICKOW  JESTETbHOCTH M YMEHHS OOBSACHATH pe3yabTaTbl 3KCIEPUMEHTa,
OCHOBBIBAsSICh Ha 3HAHUSAX TEOPETUUYECKOM yacTH Kypca. [Ipu npoBenennu 1a00paTOPHBIX 3aHATUN
UCTIOJIb3YEeTCsl METOJI KOHTEKCTHOTO 00Yy4eHUsI, KOTOPBIH MO3BOJISET YCBOUTh MaTepHai IyTeM
BBISIBJICHUS CBSI3€d MEXJy KOHKPETHBIM 3HAHUEM M €r0 NPUMEHEHUEM, a TAKKe TEXHOJIOTHUS
MOJYJIbHOrO OOy4YeHHMs M KOJUIEKTUBHOIO B3aMMOOOy4eHHus (mapHasi paboTa TpeX BH[OB:
cTaTHuecKas napa, JUHaMHuecKkas napa, BapuallioHHas 1mnapa).

NunuBunyanbHas CcamMOCTOSATENbHAs  IIO3HABATENIbHAs  JEATEIbHOCTb  CTYACHTOB
3aKJIIOYaeTcss B MOJ0Ope JUTEpaTypbl MO pa3aenaM Kypca U ee u3ydeHuHu. llpu sTom
IIPEAYCMOTPEHBI MHAUBUAYAIbHBIE U IPYIIIIOBLIE KOHCYIIBTAL[UU [10 U3y4aEMBIM pa3jieaM Kypcea.
B pe3ynbpraTe n3yueHus: JaHHON AMCUUILIMHBI CTYJAEHTHI JODKHBI IPUOPECTH 3HAHUS, YMEHUS U
OTIpeIeIeHHBIN ONBIT, HEOOXOIUMBIE [T OyyIIei MPaKTHYEeCKOH AesITeIbHOCTH.



6 YueOHO-MeTOUYeCKOe 00ecrieueHHe CaMOCTOSITeIbHOM padoThI 00y4yaloummxcst
IIpencraBneno B npuioxenuu 1.

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

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OCHOBBI METaJLTypriuuecKoro mpou3BojcTea : yueOnuk / B.A. burees, K.H. Brosum,
B.M. Konokonsues, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — Tekct : anekTpoHHbIH // Jlanb : anekTpoHHO-OnbIHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/90165

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Muxaiinos, I'.I". TepMoarHaMHUKa METAITYPIrHUYSCKHX [IUIAKOB : yueOHoe mocobue /I'.T.
Muxaiinos, B.1. Aatonenko. — Mocksa : MUCHUC, 2013. — 173 ¢c. — ISBN 978-5-87623-729-
3. — Tekcr : smexkrpounsii // Jlanp : 31eKTpOHHO-OMOMHOTeuHas cucrtema. — URL:
https://e.lanbook.com/book/47475

2. Muxaiinos, I'.I'. TepmoanHamuka MeTauTypruuecKux MpoLeccoB U CUCTEM | MOHOTpa-
¢us /T.I'. Muxaiinos, b.U. Jleonosuy, FO.C. Ky3nenos. — Mocksa : MUCHUC, 2009. — 520 ¢c. —
ISBN 978-5-87623-224-3. — TekcT : 31aeKTpoHHbIH // JlaHb : 31IeKTPOHHO-OMOIHOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/117016

3. JIysrun, B.I1. Teopus ¥ TEXHOJOTHS METAJUTyPrUU cTaiy . ydeOHoe mocobue / B.IL.
Jlysrun, A.E. Cemun, O.A. KomomnoBa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN 978-5-
87623-346-2. — Tekcr : anextpoHHblii // JIaHb : anekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/2062

4. UBnes, C.A. Metammyprudeckie TeXHOJIOTUU. MeTautyprust 4€pHbBIX METAJUIOB | y4ueO-
noe nocobue / C.A. Usnes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN 978-5-
906846-57-0. — Tekct : anexTpoHHbIi // JlaHb : 31ekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/108106

5. TepMonHaMKKa, KHHETHKA M PacueThl MeTaiutyprudeckux mpoueccos / C.H. [Tagepun,
J.U. Peokonkos, I'.B. CepoB [u 1p.]. — Mocksa : MUCHUC, 2010. — 235 ¢. — ISBN 978-5-
87623-312-7. — Texkcr : anextpoHHblii // JlaHb : anekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/117022

B) MeToanyeckne yKazaHus:

1. CmupnoB A. H. TepmoauHamMuka mpoieccoB ropeHus TOIINBa [ DJIeKTpOHHBIHN pecypc]:
Me-TOJIMYEeCKHEe YKa3aHus JJIs CTYAGHTOB 1Mo jaucuuiuinHe "®dusnyeckas XUMUS
metautyprudeckux mpoieccos” / A. H. Cmupros, M. A. lllecroburos, C. B. FOauna; MI'TV. -
Marnuroropck : MI'TY, 2013. - 1 snekrpon. onrt. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=68.pdf&show=dcatalogues/1/11243
02/68.pdf&view=true . - MakpooOBEKT.

2. MaTepI/IaIII)HBIe U TCIUIOBBIC PaCUYCTbl XHUMHKO-TCXHOJOTHMYCCKUX ITPOLECCOB
[DnekTponHsIii pecype]: yaeoHoe mocodue / C. A. Kpeutosa, 3. U. Koctuna, U. B. [Tonypxko, A. B.
Topoxos; MI'TY, [kadh. XTHMu®X]. - Marautoropck, 2011. - 50 c.: Tadn. - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=36.pdf&show=dcatalogues/1/10790
12/36.pdf&view=true .- MakpoOBEKT.



https://e.lanbook.com/book/90165
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://magtu.informsystema.ru/uploader/fileUpload?name=68.pdf&show=dcatalogues/1/1124302/68.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=68.pdf&show=dcatalogues/1/1124302/68.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=36.pdf&show=dcatalogues/1/1079012/36.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=36.pdf&show=dcatalogues/1/1079012/36.pdf&view=true

3. Ceeunukoa H.YO., CmupuoB A.H., FOxuna C.B. Meroandeckue ykazaHus: Il BRITIOTHEHUS
na60paTopHI>1x pa60T 10 AUCIOUIIJIMHEC ((CDI/I31/I‘-I€CI(3.}I XUMUA HHpOMeTaHHprI/I‘IGCKI/IX HpOI_[eCCOB»
JUISL CTYJCHTOB BCEX CIeNHaJbHOCTEH Bcex (opm o0yuenus. Marautoropek: W3a-Bo
MarnuToropck. roc. Texs. ya-ta um. I'.1.Hocoga, 2015, 29 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
o Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Windows 7
Professional(ma |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
7Zip CBOOOIHO 0OECCPOUHO
FAR Manager CBOOOHO OECCPOUHO
IIpodeccuonanabHble 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI
Ha3BaHue Kypca Ccpuika
HannonanpHas nH(pOpMaIMOHHO-

aHanuTHyeckas cucrema — Poccuiickuii unnexc|URL: https://elibrary.ru/project risc.asp
Hayuynoro nmruposanust (PUHIL)
ITouckosas cucrema Akanemust Google (Google
Scholar)
Nudopmanmonnas cucrema - EnnHoe OKHO
JI0CTyTa K HHPOPMAIIMOHHBIM pecypcaM
Poccuiickass T'ocymapctBeHHass OuOIMOTEKA.
Karasorn
OnexkTpoHHbIe pecypchl Oubauoreku MI'TY um.
I'.1. HocoBa

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUTIIHHBI (MOTYJIs1)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaJ'ILHO-TGXHI/ILICCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIIFOYACT:


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

1. Yuebnas ayauropus Ui IpOBENCHU 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJCTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIBIO.

2.YueOHast ayauTopus A TPOBEACHUS JIAOOPAaTOPHBIX 3aHATHH «XUMHYECKHE
1a0opaToOpUK» OCHAILlEHa J1a00paTOPHBIM 000PYAOBaHUEM:

- XMMHUYECKHUE PEAKTUBBI,

-XuMuyeckas rnocyzaa

-JIabopaTtopHbie yCTaHOBKHU

-IInakaTsl o TeMam paboueil mporpamMmbl

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauropus Juis IpOBeISHHs IPAaKTUYECKUX 3aHATHH OCHAIllEHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPAaHEHMs, NepeAayd U
npeJcTaBieHus yueOHON HHpopmanuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. YyeOHas aynuTopus JUisl TPYNIOBBIX M UHIUBUIYaIbHBIX KOHCYJIbTALUN, TEKYILErO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomemenue 1t cCaMOCTOSATENLHON paOOThI OCHAIIIEHO:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

6.ITomemenne s XpaHeHUs M NPOPHIAKTUYECKOTO OOCITYXHBaHHUS Yy4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKYMEHTAIUN U MaTepUaoB.



IIpunoxenne 1

6 YueOHO-MeTOAMUYECKOE 0OecTieueHHe CAMOCTOSITeIbHOM PadoThI 00yYaKOIIUXCSI
Coaep:xaHue TeOpPeTHYECKOI0 pa3iesia TUCHHILINHBI
(camocTosiTEIbLHOE U3YyUEeHHUE)

1. Knaccudukamuss MeTaurypruueckux mporeccoB. OCHOBHBIE 3aKOHBI TEPMOJIMHAMHKHU.
Oueprus ['m60ca n xuMudeckuii moreHmanr. KoHCTaHTa XUMHUYECKOTO PAaBHOBECHS U YPaBHEHUE
nzorepMbl peaknuu. CranmapTHoe w3MeHeHue sHeprum [mO6ca. CmelmieHue paBHOBECUS U
npaBuio ¢as.

2. T'openne oxcupa yriepona. ['openwe Bomopoma. Peakuusi BonasgHoro rasa. Peaxums
B3ammoyeiicteus yriepona ¢ COp. Peakuuu HEMONHOTO W TIOJHOTO TOPEHUS YIriIepoja.
PaBHoBecHBIN cocTaB ra3za. Bocriamenenune ra3oBbix cMmeceid. Llennbie peakunu. Kunetuka u
MEXaHU3M TOpeHus TBepAoro yriaepoga. OCHOBbI KHUHETUKH T'E€TEPOre€HHBIX IPOLIECCOB.
Xapakrtepuctuka AuQGY3HOHHBIX TporieccoB. OCOOEHHOCTH MPOIECCOB B KUHETHUECKOH U
T Py3nOHHOHN 00IacTAX.

3. Kuneruka oxucnenus wmetaisioB. Ponb auddysuun peareHToB uYepe3 OKAIMHY H
KPUCTAJUIOXUMUYECKOTO TIPEBPAILICHUS HA TPAaHUIE METAILT - OKCU. POpMaIbHO-KMHETHYECKOE
ypaBHEHHUe mpoliecca u ero ananu3. Kunernueckuit u qudy3noHHbINA pexxuM peakuuu. Bnusaue
TEeMIIEpaTypbl Ha CKOPOCTh OKHCIEHUS. OKHUCIUTETbHOE paUHUPOBAHUE >KUIKUX METaJUIOB.
[TocnenoBareIbHOCTh  OKHCIICHHMsS TIpuMeceil. TepMoIMHAMHYECKHUH  aHalu3  PEakuu
JIHCCOIHAIAN KapOOHATOB. Kuneruka npoiiecca JIACCOIHAIUH, 0COOCHHOCTU
KPUCTAJUIOXUMHUYECKOTO MPEeBpallieHus. ABTOKATaIH3 Mporiecca. BiausHue n3aMeabueHus TBEPIbIX
¢$a3 Ha TepMOAMHAMUYECKHE U KUHETUUECKUE XapaKTePUCTUKH MpoIiecca.

4. CTpoeHuUe U CBOICTBA METAILTYPrHUECKUX paciuiaBoB. DU3MKO-XUMUYECKUI aHAIHU3 [IUTAKOB.
JIBoliHbIE AUArpaMMbl COCTOSIHUS IIJIAKOBBIX cucTeM. /lmarpamma coctostHusi cuctembl CaO—
Al;03—SIi0;. PacniiaBnenHble utakd. MoJIeKyIsipHas TeopHst. BA3KOCTh IITAKOB.

Cepa B uyryHax u ctaysix. [Iporeccel gecynbdypaliuu *ene3HbIX CI1aBoB. ['a3sl (BOIOPO/I U a30T)
B JKEJIE3HBIX cIUIaBax. PactBopumocTts ra3zoB. Kucnopon B xkene3nbix cmiaBaxHemerannnueckue
BKJIIFOYEHUS! B CTalIsIX MW TEXHOJIOTMYECKHE CMocoObl padUHUpPOBAHUS MeTaia OT
HEMETAJUIMYECKUX BKIIOUEHUU. [IOBEpXHOCTHBIE SIBIEHHS B METAJUIyprHUECKHX Ipolieccax.
[ToBepxHOCTHOE HATSHKEHUE IIJIAKOB U JKEJIE3HBIX CIIIaBOB. [[0BEpXHOCTHO-aKTUBHBIE BEIIECTRA.

JlabopaTopHble padoThbI:

JlaGopatopHast pabota Ne 1: TepmoauHamuueckuil aHajau3 peakUM AUCCOLMAIMN KapOoHaTa
KaJIbIUS;

JlaGopatopHass paGotra Ne 2: I'paBUMeTpHUYECKOE HCCIEIOBAHUE KHHETHKH JAWCCOLUAINU
KapOoHaTa KaJbIlus;

JlaGopatopHast pabora Ne 3: I'paBUMETpHUECKOE MCCIIEOBAHUE MAKPOKHHETUKU OKHCIICHHS
Kenesa;

JlaGopatopHnast pabota Ne 3: JlaGopaTtopHas pabota Ne 2: OmpeneseHue 3JI€KTPOIPOBOJHOCTH
[IJTAKOBOT'O pacIuiaBa.

DopMyJIMPOBKA HHAUBUAYAJIBHOTO 3a1aHus Nel

Jlns peaxnmu BojsiHOTo raza CO + H20 = CO2 + H2 onpenenuTh BO3MOXHOE HAIPaBJICHUE
peaknMyu M paBHOBECHBIM cocTaB rasza mpu Temmeparypax: 700, 800, 900 u 1000° C, ecnu
UCXOJHAs ra3oBas cMech coaepxkut 23% CO u 27% H20, 20% CO2 u 30% H2.

Onpenenuts paBHOBECHBIN COCTaB ra3a B peakuinu bena-bynyapa Cwn+CO2 =2CO

®opMyJIMPOBKA MHAUBHAYAJIBHOTO 3a1aHuA Ne 2

3agaua 1

Onpenenuth aKTUBHOCTH OKcHIa kelne3a FeO B MOMMKOMITIOHEHTHOM mutake (Tad. 1).
Taomuma 1



CocraB 11aKoBOro pacruiaBa mac. %

Bapuant CaO MgO MnO FeO SiO2 P20s
1 40,0 5,0 3,0 25,0 25,0 2,0
3agaua 2
OnpeaenuTh aKTHBHOCTH KOMITOHEHTOB B CILUIaBaX Ha OCHOBE eJje3a (Tadi. 2,3).
Tabnuma 2
XUMUYECKUI COCTaB KeJIe3HbIX CIIIaBOB (Macc.%)
Bapuant C Si Mn Cr S P @)
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabnuma3
[lapamMeTpbl B3aUMOICHCTBHS &) KOMIIOHEHTOB CILIABOB HA OCHOBE Jene3a
mpu 1600 °C
DJIeMEHT DJjieMeHT 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
O -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20

IIpumepHBIE BONPOCHI IS COOECEIOBAHMA 110 TEMaM:

1. B KakuX TEXHOJIOTHYECKHX MPOIeccax MPOUCXOAHUT Tepmudeckas nqucconuarms CaCOs?

2. JTaiiTe onpeaeneHne TEPMUHY «yNPYrocTh TUCCOLUAIMK KapOoHaTa”.

3. B uem 3akmtouaetcst oTiimune KoHcTaHT paBHoBecus Ka u Kp?

4. B xakom ciyuae 3HadeHus Kp n ynpyroctn aqucconumanuu CaCO3 4MCIEHHO COBIIAAAOT?

5. C xako# 1eJbI0 Mepej] ONBITOM BaKYyMUPYIOT pabouylo YCTaHOBKY?

6. Tepmonunamuka oOpa3oBaHuUs u JUCCOLAALUS KapOOHATOB; TeMIIepaTypbl
Hayasja.

7. TepmoauHaMUKa FrOpeHUs TBEPJIOTO TOIIIMBA

8. Kak BimsieT cTeneHp JUCIepCHOCTH KapOoHaTa U U3BeCTH Ha ynpyrocth auccoruanuu CaCOs.
10.Kakue MeTamrypruueckue mpoueccsl IBISI0TCA TOOXUMUYECKUMH PEAKIUSAMU?

11.Kakne xuMu4ueckre peakiuy MpOTEKAOT IO aBTOKATAIMTUYECKOMY MexaHu3My? UTo sBiseTcs
KaTaJau3aTOpOM TaKMX IPOLECCOB?

UYto Takoe KpuCTaIIIMYecKasl pelieTka, U Kakhe XapaKTepUCTHKU KPUCTAJUIMYECKOM perneTky Bl
3Haere?

Pacnpenenenre KOMIIOHEHTOB MEXKIy METAJJIOM U MIJIAKOM; KOHCTaHTa U K0P DUIHmeHT
pacnpezeneHus

OOBsicHUTE M3MEHEHHE CKOPOCTH TOMOXMMHMUYECKHX IPOLIECCOB Ha IMPHUMEpE BBINOJIHEHHON
paboTHI.

KakoB MexaHu3M Juccoruanuy kapooHaTa Kanbius?

IlpumepHbie 3a1a4u:

3amaua 1. OnpenenuTh paBHOBECHOE MapIHAIbHOE JaBJIeHHWE KUCIOpoa B ra3oBoit cmecu CO-
CO; nipu temneparype 1300 °C u Pcoa/ Pco = 0,35.

3agava 2. OnpenenuTh paBHOBECHOE MapUHUAIbHOE AABJICHHE KHUCIOpoAa B ra3oBoi cmecu Ho-
H20 npu temneparype 1500 °C u Pu2o /P 12 =0,30.



3amaua 3. Kakoe gomxHo 06Tk oTHOMmEHHE %CO2/%CO B razoBoit cmecu CO-CO2, 9T00BI ipH
temneparype 1200 °C paBHOBeCHOE JaBIeHHE KMCIOPOa B Hell cocTassno Po,=1,5-107 I1a?
3amaua 4. Kakoe momkHo ObITh oTHOMeHHE %H20/%H2 B razoBoii cmecu Ho-H20, uto0b1 npu
temneparype 1300 °C paBHOBeCHOE JaBIEHHE KMCIOPOa COCTaBIAN0 Por= 2107 I1a?

3agaua 5. OmnpepenuTh Temmeparypy, NpH KOTOPOHW pPAaBHOBECHOE MaplMaIbHOE JaBJIECHUE
kucinopoaa B razoBoir cmecu CO-CO2 npu otHomennn PCO2 /PCO=0,2 cocraBut Po2 = 4-10-5
I1a.



IIpuaoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAIMHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

- Knaccnquaunu U CYIIHOCTbL MCTOAOB
aHalJIn3a; TCOPCTUUCCKUC OCHOBLI U ITPHUHIIUIIBI

TEPMOJMHAMUYECKUX  METOJIOB  aHAJIM3a;
OCHOBHBIE 3aKOHBI TEPMOIUHAMUKHU
METaJUTypTUUECKHX MPOIIECCOB;

- METOAbl  HCCIENOBAaHUA U  YCIOBHS

MMPOBCACHUA OKCICPUMCHTOB W AaHAJINU30B;
OCHOBHBIC DKCIICPUMCHTAJIBHBIC WU PACUCTHBIC
MCTOJbI OHNPCACIICHUA TEPMOAUHAMHUYICCKUX
XapaKTCPUCTHK.

CTpyKTypHBI

AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHo4HbIE CpeICTBA

KOMIIETEHIINH

IIK — 2 - c1ocoOHOCTHIO BBIOMPATh METOABI UCCIIEIOBAHMUS, JIAHUPOBATH U MPOBOJIUTH HEOOXOIUMBIEC SKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YNIbTATHI U JIeJIaTh

BBIBOJIBI

3HaTh - 0a30Byl0  TEPMHHOJOTHIO, OCHOBHbIC | CHHCOK BONPOCOB ISl NMPOBedeHHMs] JK3aMeHa MO0 AuCHUIIHHe «Duznueckas XUMHS
MOHSATUS M 3aKOHBI, WX MaTEMaTHYECKOE | TUPOMETAUTYPTHUECKUX TPOILIECCOB)»
BBIpaXXCHHE;

1. B KakuX TEXHOJIOTHYECKHX TpoIeccax MPOUCXOAuT Tepmuueckas auccoruaius CaCOs?

2. Jaiite onpeseneHne TEpPMUHY «YIPYrocTh JUCCOLMAIMU KapOoHaTa”.

3. B uem 3akmrouaetcst oTiinune KoHcTaHT paBHoBecus Ka u Kp?

4. B xakom ciyudae 3HadeHus Kp n ynpyroctu qucconmanuu CaCO3 4MCIIEHHO COBIAAAIOT?

5. C xaKkoi 1eJbIo Mepe;] ONMBITOM BaKyyMHUPYIOT pad0uyi0 YCTaHOBKY?

6. TepMoauHamuka oOpazoBaHUS u M CCOLUAIUS KapOOHATOB; TeMIIepaTyphl
HayaJa.

7. TepMoarHAMUKA TOPEHHS TBEPOTO TOILIMBA

8. Kak BnusieT cTemeHb AMCIEPCHOCTH KapOOHATa M M3BECTH Ha YNPYrocTh JAUCCOIMALUU
CaCOs.

10.Kakue MeTamurypruueckue mpoIecchl siBISIOTCS TOMOXUMHUYECKUMU PEAKIIUSIMU?

11.Kakne XuMHUYEeCKHE pEakUMH MPOTEKAIOT MO aBTOKATAIIMTUYECKOMY MexaHuzmy? Yrto
ABJISIETCS KaTaIM3aTOPOM TaKUX MPOIIECCOB?

Yro Takoe KpUCTAIUIMUECKAsl PELIETKA, U KAKHE XapaKTEPUCTUKN KPUCTAJUIMUECKOM PEIIETKH
Bsl 3Haere?

Pacnpenenenne KOMIOHEHTOB MEX/1Y METAJJIOM U IIJAKOM; KOHCTAHTa U KO3 PUIIUEHT
pacnpezeneHus

OOBsicCHUTE M3MEHEHHE CKOPOCTH TOIMOXMMHYECKHX MPOLIECCOB Ha MPHUMEpPE BBIMOJIHEHHON
paboTHI.

KakoB MexaHW3M AuccoIMaIiy KapOoHaTa KaubIus?




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O11eHOYHBIE Cpe€acTBa

Pacckaxxute O METOAMKE ONPEIEIECHUS CKOPOCTH JHUCCOLMALMKM KapOoHAaTa KaJlbLiUs,
IIPUMEHEHHOM B IaHHOM OIIBITE.

B yem 3akmrogaroTcs pa3auuMsi TOMOT'€HHbBIX U T€TEPOreHHbIX peakLuii?

W3 kakux cTaguil CKJIaIbIBAlOTCSA FE€TEPOreHHBIE PEAKIUU?

UTo Ha3BIBAIOT PEKUMOM I'E€TEPOrEeHHOM peaKiuu?

KakoBbl 0cOOEHHOCTH MPOTEKAHUS PEaKIUil B Pa3IMUYHbIX peXKUMaxX pearupoBaHus?

Kak usmensiercst ToymHa IeHKH OKAJIMHBI IPU OKUCIIEHUH METAJUIOB B PA3JIMYHBIX peKUMax
pearupoBaHusi?

B 4yem cymHOCTh rpaBUMETPUUYECKOTO METO/1A UCCIIEI0OBAHUS OKUCIEHUS METAJIOB?

KakoBa cTpykTypa jkene3H0l OKaJIMHbI U OT KakuX (PaKTOpOB OHA 3aBUCUT?

Yto Takoe BIOCTUT U KaKOBa €0 POJIb B OKUCICHUH KEJIE3HBIX CIIJIaBOB?

Chopmynupyiite NpUHIMI KapPOCTOMKOCTH KEJIE3HBIX CIIJIABOB.

Jaiite onpeneneHust KOHCTAHTBI CKOPOCTH peakuuu u koddduuuenta quddysuu.

B uem 3akitouaercs peakioHHast JUQPy3us U Kak OHA MPOSBISAETCA IPU OKHCICHUH Kese3a?
KaxkoBbl OCHOBHBIE KOMITIOHEHTbHI METAJUTYPTrH4YE€CKUX UIAKOB?

Kak onpenenstor yaenbHyI0 2IEKTPUYECKYIO IPOBOIUMOCTD PacIlylaBOB?

Yto Takoe sHEprusi akTUBAIUH JIEKTPOIIEPEHOCA, U KaK OHA MOXKET OBbITh orpeneneHa?
31.KakoBbI dKCIIEpUMEHTANIBHBIE JOKA3aTENbCTBA HOHHOTO CTPOEHUS IIJIAKOB?

32.JlaiiTe omnpesesieHre MOHATHS "TUHAMUYECKast BI3KOCTh'" paciuiaBa.

33.JlaiiTe onpeneneHue NOHATHS "KMHEMaTH4ecKas BA3KOCTh " pacIuiaBa.

34.113 xaKuMX 4acTUI COCTOSIT METAJTYPIrHUECKHUE UTAKU?

35.Kakue yacTuLibl KOHTPOJUPYIOT BA3KOE TEUEHHE B LIUIaKax?

36.Kak onpenensroT BI3KOCTh NUIAKOBBIX U METAINIMYECKUX PacIiaBOB?

37.YUto Takoe sHEeprusi aKTUBAIIMH BA3KOTO TEUEHHs, U KaK OHA MOXKET ObITh onpeeseHa’?
38.Uto MoxeT ObITh NPUYMHOW KPUBOJIMHEHHOTO XapakTepa HW3MEHEHHUS BS3KOCTU C
TeMIlepaTypoii B kooauHarax Inn — 1/T?

41.JlaitTe onpeaeneHnue NOHATHS "yaeIbHAas JJIEKTPUUIECKas 3JIEKTPOINPOBOIHOCTh' .

42.13 KaKuX 4acTHI] COCTOSAT METAJUTYPTUYECKHUE IITIaKu?
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KOMITETCHIIHT
Ymeth - CaMOCTOSITEIbHO (HOpMYyIUpOBaTh 3aaady | 3ajadu Uit CAMOCTOSATEIEHOTO PEILICHHS:

(GU3UKO-XMMHUYECKOTO  HCCIEOBaHUS B
XUMHUYECKHUX CUCTEMAX; I10JIb3YSCh
MOJIyYEHHBIMU 3HAaHUSMH, YMETh BBIOHPATH
ONTUMAJIbHBIE IYTM M METOAbl pPELICHUs
MOCTaBJIEHHBIX 33]1a4;

- IIPOBOAUTD (U3NKO-XUMHUYECKHE
UCCJIEIOBAHUSI CUCTEM U  MPOLECCOB C
UCIIOJIb30BAHUEM COBPEMEHHBIX METOAOB U
npuOOpOB; MPOBOIUTH (HUZUKO-XHUMHUECKUE

pacyersr;
- IPOBOJTUTH (U3UKO-XUMHUYECKHUE
UCCJIC/IOBAaHUS CHCTEM M  IPOLECCOB  C

UCIIOJIb30BAHUEM COBPEMEHHBIX METOAOB U
npuOOpoOB; MPOBOIUTH (UZUKO-XUMHUECKHE
pacueTsl.

3agaya 1. Onpenenutsh paBHOBECHOE MApLIHAIBLHOE JaBJICHHE KMCI0poa B ra3oBoii cmecu CO-
CO; ipu remneparype 1300 °C u Pcoa/ Pco = 0,35.
3agayva 2. OnpeaenuTh paBHOBECHOE MapliMaibHOE JABJICHUE KUCIOpoAa B ra3oBoi cMecu Ho-
H20 nmpu Temneparype 1500 °C u Pr2o /P 12 =0,30.
3amaua 3. Kakoe nomxHO 0biTh oTHOIIEHHE %CO2/%CO B razopoii cmecu CO-CO2, yToObI pu
temneparype 1200 °C paBHOBeCHOE JaBJIeHHe KUCIOPOa B Heil cocTaBmsuio Poo=1,5-107 ITa?
3amaua 4. Kakoe nomwkHo ObITh oTHOmEHUE %H20/%H> B razoBoit cmecu Hao-H20, uTo0b1 ipn
temneparype 1300 °C paBHOBeCHOE JaBIEHHE KMCIOPOAa COCTaBIAN0 Por= 2107 I1a?
3amaya 5. OmnpenenuTh TEMIEpaTypy, NP KOTOPOH pPaBHOBECHOE MaplUajbHOE IaBIICHUE
kuciopoaa B razoBoit cmecu CO-CO2 npu otHomenun PCO2 /PCO=0,2 cocraBut Po2 =4-10-5
ITa.
3amaua 6. OmnpenenuTh TeMIeparypy, IpU KOTOPOM PAaBHOBECHOE MapIHAIBHOE JaBJICHUE
kuciopoaa B razoBoit cMecu Hz-H20 nipu otHomennu P nao/ P 12=0,25 cocraBut Poz = 5-10-5
[Ta. 3amaua 7. OmnpenenuTh paBHOBECHBIM cocTaB Ta3oBod cmecu Hz - Oz - HO npum
temneparype 700 °C, ecnu uUCXOAHBIE MapIUANbHBIE ABICHHUS Tra30B B 3aKpPHITON CHCTEMeE
cocrasisum 0,333 atm.
3anmava 8. Onpenenuth paBHOBECHBIN cocTaB razoBoit cmecu CO - Oz - CO2 pu TeMmieparype
800 °C, ecnu UCXOHBIE MapIHAIbHBIC aBlIeHUs ra3oB B cucteme coctanisuii: CO — 0,5 atM,
02 -0,3 atm, CO2 — 0,2 arm.
3amaua 9. OmpenenuTh, MPU KaKOHW TeMIIEpaType CpPOICTBO KHCIOPOJa K BOJIOPOAY H
MOHOOKCHUAY yIIepo/ia OJAMHAKOBO.
3agava 10. OnpeaenuTs BO3MOKHOE HAMPABIECHUE PEAKIIMU BOASHOIO raza Mpu TEMIIEpaType
900 °C, ecnu ucxoaHas razoBas cMmech coaepxkut 23% CO, 27% H20, 20% 14 CO2 u 30% Ho..
Ob61ee nasnenue B neun paBHo 105 [la, a koHcTanTa paBHOBecus peakuuu npu 900 °C paBHa
0,76.
3amaga 11. Ompenenutsh Temrepatrypy, HIpU KOTOPOH B pe3yibTaTe MPOTEKaHUS PeaKuu
BOJISTHOT'O Ta3a paBHOBECHAs ra30Basi cMech coaepkut 26,2% CO, 30,2% H20, 16,8% CO; u
26,2% H,. TemmeparypHasi 3aBUCUMOCTh dHepruu [mub66ca mis peakmmn CO(T)+H20(T)=
CO2(r)+H2(r) umeer Bug G= - 36600 + 33,5* T, Ik
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KOMITETCHIIHT
Bnagerts - IpPaKTHUYECKUM NPUMEHEHUEM BaKHEeHIUX | 3aJaHue Ha pelieHue 3a1ad u3 npodeccruoHalbHON o0nacTu (JoMallHee WHIUBUIYalTbHOE

COBPEMEHHBIX TEOPETUYECKUX,
TEPMOJMHAMHUYECKUX METO/0B; HAaBbIKAMU
BEJICHUS] TIOMCKAa HEOOXOAMMBIX 3HAHUM IO
JUTEPATYPHBIM U IPYTUM UCTOUHUKAM;

- METOaMHU AKCIIEPUMEHTAJILHOTO
UCCIICIOBaHMSL; OIIPEJEIICHHS COCTaBa CUCTEM,
METOAAMU IpeicKa3aHus IPOTEKaHUs
BO3MOXHBIX XMMUYECKUX PEaKIHii;

- METOJAMKAaMH PACYETOB KMHETUKHU MPOLIECCOB
B METAJNIyprU4eCKUX CHUCTEMax; IpHeMaMH
OLIEHKH pe3yJIbTaToB 9KCIIEPUMEHTA;
HaBBIKAMU CAMOCTOSITENIbHONU PabOTHI.

3a/1aHKe)
3agaua 1.

st peakiuu: Cry + CO2ry = 2CO() ypaBHEHHE 3aBUCHIMOCTH KOHCTAHTBI PAaBHOBECHS
OT TeMIIepaTypbl KOTOPOH MMEET BUI:

9001
(9K, = ———=+9,28
T

OIPENICIIUTh PABHOBECHBINM COCTAB ra3a B 3aBUCHMOCTH OT TEMIIEpATyphbl U JaBjicHUs (TalI1.).
[MonyueHHbIe 3HAUCHHS TIPEJICTABUTH B BUE TAOJIHUIIBI U Trpaduka.

Bapuant | Temneparypa °C CocTaB HCXOIHOM ra30BOil 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. JIns peakuuu:
Cw + COyy =2COq
YpaBHEHUE 3aBUCUMOCTH KOHCTAaHThl PABHOBECHSI OT TEMIIEPATypPbl UMEET BU/I;

9k, =510 031

OIIpCACIINTD paBHOBeCHHﬁ COCTaB Ira3a B 3aBUCUMOCTH OT TEMIICPATYPHI U NABJICHUA (TaGJ’I.).
HOJ’Iy‘—IeHHHe SHa4YCHUA NIPEACTAaBUTL B BUJIC Ta6J'II/II_[I)I n rpa(bmca.

Bapuant | Temnepatypa °C JaBnenue (at™.)

1 500

600 [700 [800 [900 |5 |15 |35 |45
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2 550 650 750 850 950 10 20 40 30
3 1000 1050 | 1100 | 1150 1200 | 15 25 45 15

IIK- 4 roToBHOCT

bIO MCIIOJIB30BAaTh OCHOBHBIC ITOHATHS, 3aKOHBI U MOJCIIM TCPMOANHAMUNKHU, XHUMHYECKOH KHHCTHUKHU, IIEPECHOCA TCILJIa U MAaCChL

3HaTh

- OCHOBHBIC IIOJIOKCHHMSA OOIIEH XUMMH;
OCHOBHBIC 3aKOHBI (U3UYECKON XHMHHU, a
TaKXke CIocOObl UX MPUMEHEHUS JUIsl peIleHHs]
TEOPETHYECKUX U NPUKIIAJHBIX 3a/1a4;

- TEOPETUYECKUE OCHOBBI XUMHUYECKUX U
(U3UKO-XMMHUYECKUX IPOLIECCOB, JIEKAIINX B
OCHOBE METAJLIIYPIrUu4eCKOro MpOU3BOJACTBA;

- OCHOBHBIC IIOHATHS, 3aKOHBI M MOJEIHU
TEPMOJUHAMMKY, XMMHYECKOM KHHETHUKU;
BIIMSIHUE OCHOBHBIX 3aKOHOB TE€PMOJIMHAMMKHU
U XUMUYECKOM KHUHETHMKM Ha IPOLECCHl B
METaJULypPIHH.

KoHTposbHbIE BOIIPOCH! /17151 CAMOIIPOBEPKU:

1. Yto nmoHumaercst noj ropeHueM toruina? Kakue OCHOBHBbIE peakLUU FOpEHUsl TOIUIMBA
XapaKTepHbI AJIs1 METAILTyprU4eCKUX MPOLECCOB?

2. Kak paccunTaTh paBHOBECHOE JIaBJIEHHE KHUCTOpoa B ra3oBeix cmecsix CO — CO2 u H2 —
H20 npu BeicOKMX TeMriepaTypax?

3. JlaiiTe TEpMOAMHAMUYECKYIO OLIEHKY PEAKIUSIM FOPEHUSI.

4. Kak BiuseT TeMIeparypa Ha OKHCIHTEIbHbIE CBOMcCTBa razoBoil cmecu CO — CO2 ¢
nocTossHHBIM oTHOMmEeHHeM CO/CO2?

5. Kak BnusieT qaBieHue Ha paBHOBECHE PeaKkLUii B3aUMOACHCTBUS yIiiepo/ia ¢ KUCIOPOJIOM U
C0O2?

6. Jlaiite ouenky xmmmyeckoro cpoiacrBa CO m H2 k kuciopomy mpu TemmepaTypax
METaJIITypruyecKuX MpoLeccoB

7. YpaBHenue nzorepmsl Baut-I'odda u ero ucnonpzoBanue 11 onpeieneHus HanpaBIeHUs
IIPOTEKAHUs PEAKIIUM.

8. Kak n3mensiercsa xummnueckoe cpoactso CO u H2 ¢ Temnepatypoii?

10. Kak BiusieT gaBjieHUe Ha paBHOBECHE peakiuii ropeHus cpoactso CO u H2?

11. Kak m3MeHHTCS pPaBHOBECHOE JaBieHHE Kuciaopoaa B razopoi cmecu CO — CO2 npu

MOBBILICHUH TEMIIEpaTyphl U yBenuueHuu coaepxkanus CO2 B coctaBe cmecu?
13. Kak BnusieT TeMmeparypa Ha OKHCIMTENbHbIE cBOMcTBa ra3oBor cmecu H2 — H20 ¢

nocTosiHHBIM oTHOIeHneM H2 / H20?

14. Kax mpou3BOIUTCS pacdyeT PaBHOBECHOTO COCTaBa CJIOXKHOW Ia30BOM CMECH, B COCTaB
kotopou BxoasaT CO2, CO, H2 u H20?

15. Kak mpon3BoauTCs pacyeT napluyuaabHOro JaBICHHs KUCIOpOJa CI0KHOM ra30Boi cMecH,
B cocTaB koTopoit Bxoaiat CO2, CO, H2 u H20?
16. Kak BiusieT Temneparypa Ha paBHOBecue peakuinu benna-bynyapa? Kakue remneparypHbie
00J1aCTH MPOTEKAHUSI STONW PEaKIIUN MOXKHO BBIIEITUTH?
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17. Kak paccuutsiBaercsa coctaB razoBoil cmecu CO — CO2, Haxonsuieiicsi B paBHOBECUH C
TBEPABIM yIIIEpOIOM?
18. PackpoliTe TEpMUH «TeMIepaTypa BOCILIAMEHEHUS» Fa30BOH CMECH
20. Kak paccuutaTh coctaB ra3oBoii cmecu CO — CO2 — N2, nHaxopsieicss B paBHOBECHH C
TBEPABIM yIJIEpOJIOM?
21. VYkaxuTe NOCIEIOBATEIBHOCTh PAa3BUTHUS IEMHOM peakiuu TOpeHuss BOAOpOJIa U
MOHOOKCHJA yIiepoaa.
22. Kunerndeckre 0COOEHHOCTH M MEXaHU3M TOpPEHHsI TBEPAOro yriiepoa.
Ymeth - HUCHOJb30BaTh OCHOBHBIE XHMHUYECKHUE
JAKOHBI M TOHSATHL, TEpMOIMHAMUYECKHE 3ana4u sl CAMOCTOSATEIBLHOTO PEIICHHUS:
CLDABOUHELC ZIaHHI)Ie” I II)/IMeHﬂTI) METOTBI 3amaua 1. Kakoe 3HaueHHMe IOJDKHO HWMETh paBHOBecHOoe oTHomeHue PH2/PH20 mns
P > 1P OE30KHUCIIMTEIFHOTO HAarpeBa YUCTOro MapraHiia B ra3oBoil ¢asze H2-H20 mpu Temmepatype
MaTEMaTHYECKOTO aHANN3 M MOJICTIMPOBAHKS; | 'z pe Guutem nasern 3-10° Ta
- YMETb COYETaTb TEOPUI0 U MPAKTUKY IS '
e}LluN:eHm HESKEHE ng 3az[aq'p I OBZ;ITL 3amaga 2. Kakoe 3HadeHWe IOHKHO WMETh paBHOBecHOe oTHomenne PCO/PCO2 mist
P P > TP 0€30KHCIIUTEILHOTO HarpeBa 4MCTOro skeneza B razoBoi ¢gaze CO2-CO2 mpu Temmeparype
TEPMOJMHAMHYECKHE pacueTsl 105
METAITYPrUYECKUX TIPOLIECCOB, HA OCHOBE 1073 K u obmem napnernn 2,5 10° Ia.
P p ’ 3agaua 3. UucThI XpOM BBLIEP)KUBAIOT BO BIAXXHOM Boziopoze npu temnepatype 1500 K u
NPaKTUYECKHUX JTAHHBIX; 5 10° TTa. K 5
- rpaduuccKH  OTOOp@KATH  MONYUCHHbIE o0uiemM JaBiIeHUuU a. Kakoe mMoxeT ObITh MakCHUMaJIbHOE J1aBJIEHUE BOJSHOTO Tapa B
3ABHCHMOCTH: AHATH3NDOBATE W OGCYKIATE ra3oBoil (aze, 4ToOBI HE MPOUCXOANIIO OKHCICHUE XpOMa MPHU YKa3aHHOU TeMiieparype?
C3VIIETATEI ’ p (pusuKo XHMH};GCKHX 3amaua 4. Paccunraiite, kakoe goOKHO ObITh oTHOmEeHre CO2/H2 B HcX0maHOM CMECH, YTOOBI
ECCJ};GHOBaHHﬁ_ BECTH HAYHHYIO THCKYCCHIO 1O oOpasyromascs npu Temmneparype 1000 °C razoBas cmecs CO2-CO-H2-H20 Obuia Obl
BONDOCAM (1)1/13’1/1qec1<0 XyI/?MIZ‘Il(;CKI/IMYOCHOBaM 0€30KHUCIINTENBHOMN M0 OTHOIIEHUIO K YUCTOMY Maprasity.
P 3anava 5. Paccuutaiite paBHoBecHoe otHotieHue (%CO0)/(%CO2) npu temnepatype 1400 K u
METAJTyPruuecKux IMpOLEcCoB, MPOBOJIUTH 105 T MNO1T + CO = Mnr + CO2
MATEMATHICCKYIO HHTepIpETaLIIO JaBJICHUH a JIJIsl peaklMy BOCCTaHOBJIEHMSI MapraHia T T .
3anava 6. Paccuuraiite paBHOBecHOe oTHOIIeHUE (%H?2)/(%H20) npu Temnepatype 1700 K u
MOJIyYEHHBIX PpE3YyJNbTaTOB M  ONPEAEIsATh 105 . e
nasienun 2-10° Ila muis peaknuu BocctanoBienus xpoma SiO2(t) + H2 = Si(t) + H20.
HauboJsee 3HaunMbIe (PaKTOPBI.
Bnanets - HaBBIKAMU BBIYMCIICHUS TETJIOBBIX 2P QeKToB | 3a1anue Ha pelieHue 3a1ad u3 NpodeccHOHANbHON 00iacTu (IoMallHee WHAMBHUIYAIbHOE

XUMHAYECKUX  PEaKUWid  Opu  3aJaHHOU
TEMIIEpaType B  YCIOBHUAX  IIOCTOSHCTBA
JTABJICHUsI UM 00beMa, KOHCTAHT PaBHOBECHUSI

3aJIaHHE)
®opmy/IMpPOBKA 3a1aHUA:
3agaua 1
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XUMUYECKMX  PEaKUUid  OpU  3aJaHHOU
TeMIIepaType;

- TpPUMEHSTh COBPEMEHHOE (hu3nyecKoe
00opyJIoBaHWE ¥ TPHOOPHI TMPH PEIICHUH
MPAKTUYCCKUX 3ajJa4, IMPOBOAUTH
CTATUCTUYCCKHUI aHaIH3 HOJTYYESHHBIX

SKCIICPUMCHTAJIbHBIX JAHHBIX;

- MCETOAaMHU IIPOTHO3UPOBAHUSA PE3YIILTATOB
BOS[[GIZCTBI/I?I Ha TCXHOJOT'MYCCKUC NPOUCCCHI B
MCTAJUTYPIUH, BbIABHUI'aTh T'HIIOTE3bI u
YCTaHAaBJIMBATb I'PaHUIIbI UX ITPUMCHCHUA.

Onpenenuts akTUBHOCTH OKcua xene3a FeO B mommkoMmnoHeHTHOM 1iake (Tal. 1).
Tabmuma 1
CocraB IIaKOBOTO paciuiaBa Mac. %

Bapuant CaO MgO MnO FeO SiO2 P20s
1 40,0 5,0 3,0 25,0 25,0 2,0
3agaya 2

OnpenenuTs aKTUBHOCTH KOMITOHEHTOB B CIUIaBaX Ha OCHOBE keJe3a (Tabi. 2,3).

Tabmuua 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

Tabmnmnal

[TapameTpsl B3auMoAeCTBUA &) KOMIIOHEHTOB CITAaBOB Ha OCHOBE JKeje3a

pu 1600 °C

OneMeHT Onemenr 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
0] -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20
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I1K — 13 - TOTOBHOCTBIO OIIEHWBATh PUCKH U OTIPENENIATH MEphI 10 00ecrieueHII0 0€30MacHOCTH TEXHOIOTUYECKHUX TPOLIECCOB

3HaTe

- TCOPCTHUYCCKUC OCHOBBI XHUMHYCCKUX U
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX IIPpOoIECCOB, JICXKAIINX B
OCHOBC MCTAJTYPTHUYCCKOI'0 IIPpOU3BOJACTBA,

KoHTponbHbIE BOIPOCHI /17151 CAMOIIPOBEPKHU:

[IponmntoctpupyiiTe npuMeHeHne 3akoHa ['ecca Ha mpuMepe peakiuii BoJgHoro rasza, bemna-
Bynyapa, ropenust yriepoaa. Yem OLIEHHUBAETCS OKUCIHUTENIBHBIE CBOICTBA ra3oBoi (a3bi?
KakoBbl OCHOBHBIE KOMIOHEHTHI METAJUTyprudeckux nutakoB? KakoBbI 3KCHEpUMEHTaIbHbIC
JI0Ka3aTeIbCTBA HOHHOIO CTpoeHUs 1akoB? Kakue peakiiy Ha3blBal0OT TONOXUMHUYECKUMHU?

YMmers

BECTH HAy4yHYI0 TUCKYCCHIO IO BOIPOCAM
bu3uko - XUMUYECKUX OCHOB
METALTYPTHYECKUX  IPOIECCOB, TPOBOJUTH
MaTeMaTHUYECKYIO UHTEPIPETAIHIO
MOJTYYEHHBIX PE3YJIbTATOB W  OMPEACIAThH
HanOoJiee 3HaUMMbIe (DAKTOPHI.

3ajauu Uisi CaMOCTOSITEILHOTO PEIICHHUS:

3anayva 1. Yucteiit Mapranen HarpeBatoT 10 TeMieparypsl 800 K B ra3ooit dase, coaepxareit
15% CO2, 5% CO u 80% N2. Byznet 11 npoucxoIuTh OKUCIEHUE MapTaHIla B 3TUX YCIOBUAX?
3amaua 2. Yucroe xene3o HarpeparoT g0 1000 K B razosoii dase, conepxarieit 20% H20, 10%
H2 u 70% N2. Byner nu npoucxXoauTh OKHMCIEHHE Xelle3a B 3TUX YClIoBUAX? B uem
MPOSIBIISIETCS CYIIHOCTh IIEMHOT0 MEXaHU3Ma peakluy TopeHus ?

Bnanets

METOdaMH  IIPOTHO3UPOBAHUA  PC3YJILTATOB
BO3I[€I>1CTBI/I$I Ha TCXHOJOTMYCCKUC MPOUCCCHI B
MCTAJUTYPTIUH, BBIABHUI'ATh THUIIOTE3bI u
YCTaHABJIIMBATL I'PAaHUIIbI UX ITPUMCHCHUS.

3ajaHyMe Ha peleHue 3ajad M3 NpodeccCHOHaANbHOW 001acTH (JloMalllHee WHIMBUAYaIbHOE
3aJ1aHKe)

3agaua 1. Onpexnenure 3HaueHHE TeMIlepaTypsl, mpu Kotopoil peakuus Cr203(t) + 3CO =
2Cr(t) + 3CO2 OyneT HAXOAUTHCS B PAaBHOBECHIA TP YCIIOBHH, UTO B ra3oBoil cMecu H2-H20,
otnomenue (H2/H20) = 108

3amavya 2. Yepe3 meub, B KOTOPOH HAXOAMUTCS YUCTBIM HMKeENb, Npu TemmepaType 1500 K
npornyckatoT cmech razoB CO-CO2 mpu obmem nanenuu 1 atM. Kakoe Haumbosbliee
conepxkanue CO2 moxet 6bITh B cMecu CO-CO2, 4ToObl HE MPOUCXOANUIIO OKUCICHUE HUKENS
IpY YKa3aHHOM Temneparype?




0) [lopsanox mpoBeaeHHs MPOMEKYTOUHOM aTTeCTalluy, TOKAa3aTe U KPUTEPUH OLICHUBAHMUS:

[TpomesxyTouHas aTTecTanus o JUCLUIUINHE «Dusznyeckas XHMHSA
NMPOMETAJLUIYyPIHYeCKHX MPOLeccOoB» BKIIOYAET TEOPETHMUECKHUE BOIIPOCHI, IO3BOJIAIOIINE
OLIEHUTb YPOBEHb YCBOCHHS OOYUAIOIIMMUCS 3HAHUM, U MPAKTUYECKHE 3a/laHUs, BBIABIISIOIINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAICHUI, TPOBOAUTCS B (hopMe SK3aMeHa.

DK3aMeH 10 JaHHOW JMCUUIUIMHE MPOBOAMTCSA B YCTHOW (popMe IO 3K3aMEHALMOHHBIM
OwiieraM, KaKIbli M3 KOTOPBIX BKJIIOYAeT 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3ajlaHue.

IToxa3aTen U KPUTEPUH OLICHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTIUYHOY» (5 0aioB) — 0Oydarouuiics 1€MOHCTPUPYET BBICOKHM YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATH4YECKOE M IIyOOKOEe 3HAHUE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepupyer
3HAHUSIMH, YMEHUSIMU, IPUMEHSIET UX B CUTyalMsIX TOBBILIEHHON CJI0KHOCTH.

— Ha OLIEHKY «xopouio» (4 6amia) — o0y4aromuics AeMOHCTPUPYET CPEIHUIA YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHbBI, HO JIOIYyCKAIOTCS
HE3HAYUTEJIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKHUX OIepalisX, IepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI1H.

— Ha OLEHKY «yAOBJIETBOpUTENbHO» (3 Oamna) — oOyuaromuiicss AEMOHCTPUPYET
IIOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpPONPUATUI
JIOIYCKAIOTCA OLIMOKM, MPOSIBISAETCS OTCYTCTBME OT/ENbHBIX 3HAHUH, YMEHUH, HaBBIKOB,
00y4arolMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS NPU ONEPUPOBAHUU 3HAHUSIMH U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HEYJIOBJIIETBOPUTEILHOY (2 Oaiuia) — o0yyaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHUYECKOro MaTepHala, JOMyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
[I0KAa3aTh MHTEJJIEKTYya IbHbI€ HABbIKU PELICHUS POCTHIX 3a/1a4.

— Ha OLIEHKY «HEeYyJOoBJIeTBOpUTENbHO» (1 Oami) — 3ajaHue mpernojaBareist BHIITOJHEHO
YaCTUYHO, OOYyYaroIIMiicsi HE MOKET BOCHPOU3BECTH M OOBSICHUTH COJEP)KAaHUE, HE MOXKET
MIOKAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.



