MUHUCTEPCTBO HAVKHU 1 BBICILIET'O OBPA30OBAHUS
POCCHUHCKOM ®EJIEPALIUA

DeziepabHOE rOCYIAPCTBEHHOE GIOKETHOE o6pa3oBaresbHOe yupek/IeH e
BBICIIEr0 00pa3oBaHus
«MarsuToropcKHii rocy1apCTBEHHbINH TeXHHUECKHI yausepcutet uM. [.1. Hocosa»

PABOYAS TIPOI'PAMMA TUCHUATIJIMHBI (MOY.JIsT)

PUHKO-XHMHYECKHE OCHOBBI METAJIITYPT HYECKHX
ITPOLJECCOB

Hamnpagnenue nmoarorosku (cnenuanbHOCTE)
18.03.01 Xumuyeckas TeXHONOTHs

Hanpasnernocts (mpoduis/cnennanmusanus) mporpammsr
XuMHIYecKas TeXHOJIOTHS IPHPOHBIX SHEPrOHOCHTEeH 1 YIJIEPOJTHBIX MAaTEPUATIOB

VpoBens BhICIIero 06pazoBaHmus - GakanaBpuar

Dopma 06yuenns
3a09Has

Hucrutyr/ pakynsrer  UncTuTyT Metamtypruu, MallHHOCTPOEHHS X MaTepHaIo06paboTKH
Kagenpa & Merasutypriu n XUMHUECKHX TEXHOMOrHiT
Kype 3

Marnutoropek
2021 rox



PaGouas nmporpamma cocrasieHa Ha ocHoBe ®I'OC BO - GakanaBpuar 1o HarpaBJIeHHIO
noarorosku 18.03.01 Xumuueckas texuonorus (npuka3 Munobprayku Poccun ot 07.08.2020 .
Ne 922)

Pabouvas mporpamma paccMoTpeHa u ojo0peHa Ha 3aceianuy kadeapsr Merautypruu u
XHMHYECKHX TEXHOJIOTHH
10.02.2021, nmporoxon Ne 5

3as. xadenpoii A.C. XapyeHko

Pabouas nporpamma onobpena meroauueckoit komuccueit UMMuM
03.03.2021 r. mpotoxos Ne 4 -

Tpencenarens < L5 AC CaBHHOB

Pa6ouas nporpamma cocrasieHa: / =
npodeccop kapenpst MuXT, 1-p bus.-mar. Hayk qg/o Z A.H. CmupHOB

/

ofiemarmcr HTI[ TAIIl TMTAO MMK MuXT, kaHig TexH. HayK
E.H. CrenanoB

A,'l' PO STIY/
'(}/’I/tﬂﬂl



MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OH3HKO-XHMHYECKHE OCHOBBI META/LTYPTHYECKHX
ITPOIIECCOB

Hanpasnenue noaroToBku (CrenuagbHOCTD)
18.03.01 XumMuyeckast TEXHOJIOTUS

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

XuMudecKas TeXHOJIOTHS IIPHUPOAHBIX 3H€pFOHOCHTGJ’IGI71 " YIJICPOAHBIX MAaTCPpHAJIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 3

Maruuroropck
2021 rox



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 18.03.01 Xumudeckas Texnomnorus (mpukaz Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, nmpotokomn Ne 5
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4

[Ipeacenarens A.C. CaBuHOB
PaGouas mporpamma cocraBieHa:
npodeccop kadenpst MuXT, n-p ¢us.-mar. Hayk A.H.
CmupHOB
Penensenr:
Benymwmit  cnemmamuct HTL[ T'ABII ITAO "MMK" | kaHa. TexH. Hayk

E.H. Crenanos




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3acefaHuu Kadeapbl MeTamTyprui 1 XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriu U XUMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl MeTamyprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

SIBJISIFOTCSL:

- U3YYCHHE COBPEMEHHBIX METOJIOB MCCIICIOBAHUS CTPYKTYPHI M (PU3UKO - XUMUYECKUX
CBOMCTB METAJITNYECKUX U OKCHJIHBIX PACIIaBOB;

- U3y4CHHUE MPOIIeccOB (Pa30BBIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

- U3y4eHHe MpoIieccoB (Pa3oBbIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

- IpUOOpETEHNE HABBIKOB NMPHUMEHEHHUS TEOPETUYCCKUX Pa3padOTOK K MPAKTHUYCCKHM
3a-71auaM UCCIIeI0BATENbCKOM A TETbHOCTH;

- gmath oOydJalomuM OCHOBBI 3HaHWH B 00JacTH  BBICOKOTEMIIEPATYPHBIX
MeTaJTypruye-cKuX IpoIeccoB;

- obecreynTh TMOATOTOBKY K YCBOCHHIO MNPOPWIMPYIOMUX  TUCHUILUIMH |
CaMOCTOSITENIb-HOM MH)KEHEPHOU 1eATEIbHOCTH.

B nmpomiecce o0ydeHus 1Mo JaHHOH AUCHUIUIMHE CTYICHT MOJydaeT 3HaHUs, IpuodpeTaet
YMEHHUsI U HaBBIKH IIPOBE/ICHUS PACYETOB IIPU PEIICHUN PU3UKO-XUMUYECKUX 33]1a4, 3HAKOMUTCS
¢ mpubopamu 1 000pyIOBaHHEM, TPUMECHICMBIM ITPH HAYYHBIX UCCIICIOBAHUSX.

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

JucuunnnHa PU3MKO-XMMHYECKUE OCHOBBI METAUTYPTHUECKHUX IMPOLECCOB BXOIHUT B
00s13aTenpy0 4acTh y4eOHOro T1aHa 00pa3oBaTeIbHON POTrPaAMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoAuMbl  3HaHWS  (YMEHHUs,  BJIaJICHUSA),
c(hopMUPOBaHHBIC B pE3YJIbTATE U3yUCHUS AUCITUTUTHH/ TPAKTHK:

TexHuuyeckas TEpPMOAMHAMUKA U TEINIOTEXHUKA

TexHOoI0rnu MeTaypruyeckoro Nporu3BoACTBa

duznyeckas XUMHUS

Marematuka

dusuka

OO01as XUMHYECKast TEXHOJIOTHS

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

KoxkcoBanue yrneun

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOIOTUN

[ImannpoBaHue FKCIEPUMEHTA U MOJICIIMPOBAHNE XUMUKO-TEXHOJIOTUUECKUX MPOLIECCOB

HpI/IMeHeHI/Ie TOIUIMBA B MCTAJLNTYPIru4€CKOM IIPOUECCCC

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeMble Pe3yJ1bTAThl 00yueHust

B pesynpraTe OCBOGHMSI IUCHUIUIMHBI (MOIynsi) «PU3MKO-XMMHUYECKHE OCHOBBI
METAJUTypIrMYeCKUX  MPOIECCOB»  OOydaroluiicss  JODKeH  obnajaTh  CIeXyIOIUMHU
KOMITETCHIMSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-2 CrocobeH UCHOIb30BaTh MaTeMaTHueckue, (usmueckue, (GU3NKO-XUMUYECKHE,
XMMHUYECKHE METOJIbI JIJIS peLlIeHHs 33/1a4 PO ecCUOHATIBHOM AesITEIbHOCTU

OIlK-2.1 Hcnonp3yer  MaTemaruueckue,  (uznueckue,  (QUIMKO-XMMUYECKHUE,
XUMAYECKHEe  METOABI  JUIsl  pemeHus 3agad  IpoQecCHOHATHHON
JeSTeIbHOCTU

OIIK-2.2 BeiOupaer  marematuueckue, — QusMueckue,  (PUMKO-XMMUYECKHUE,

XUMHUYECKHE€  METONbI  JUIsl  pemieHWs  3amad  npodecCHOHATBHOU
NEATEILHOCTH




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,6 akaz. yacos:

— ayIuTOpHas — 8 akaJl. 4acoB

b

— BHEAyIUTOpHas — 2,6 akaJl. 4acoB;

— caMmocrosTenbHas padbora — 160,7 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 5 ®dopma TeKyILero
=
B aKaJl. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) S A . P Kon
> 3 © |camocTosTEeNnBHOI | ycIeBaeMOCTH H
JUCITUTUTAHBI N [~ . | koMmeTeHIIMN
s 2 £ padoThI TIPOMEKYTOUHOM
na0. | mpaxT. S
Jlek. P < aTTecTaluu
3aH. | 3aH. |Q &
1.
1.1 11 1.TepmoauHaMuka H
KAHETHKAa pPEaKkuuil TOpeHHus B
razoBoii  (daze,  reTeporcHHBIC
- Brinmonnenue
HHAUBHAYAIBHOL | g 0o rherme
N 0 JIOMAIITHETO .
1.1. Ananu3 paBHOBECHS PEaKIIHA JomarHei
ope ooposa OHOOKCHIA 0,5 1 35 ST KOHTPOJBHOM OrK-2.1,
TOPEHUS B U MOH u,
p Aopon A ' Pazpabotka p OIlK-2.2
yriepoja, Kucnopoansrit ATFODHTMA padoTsl
MOTEHIMAN Ta30BOM (asbl. Peakuus BLIHOJII)HSHI/ISI CobecenoBaHue.
BOJISTHOTO Ta3a. P
1.2. Kunernka ©  MEXaHU3M p
peakuuii ropenus. TepmoauHaMuKa
peakuuii TopeHus yriepoaa
[ToaroroBka x
nabopaTopHO
abote Nel
P Brimonnenue u
3 IMoaroToBKa K OGCYRICHIE
nabopatopHoi HZ;KHMX
abote No2 u N
p oTYCTa 110 nmabopaTtopHoOi
1.2 2 2. TepMmoauHaMHYeCKHH . pabotsr Ne 1
N nabopaTtopHoOi
aHaliM3 TIPOLIECCOB TEPMHUYCCKOM aGore Nol 3amura
JIUCCOLIHAIITT XUMHUYECKUX gag a60T;<a nabopatopHoi
COCIUHCHUM P paboTsr Nel.
2.1. Nuccormanus KapOOHATOB U 05| 2 35 aaropTMa Pemmenue 3amau OIIK-2.1,
o P ' BBINIOJHEHHUS OIIK-2.2
OKHCIIOB ellIeHNMS 3a1a1H 3amura
2.2. Kunernka, MEXaHU3M p ToxroToska nabopaTopHOI
npoiiecca JHCCOLHAIMN oTUeTa 11O pabotsr Ne 2
KapOOHATOB . Beinonnenue
nmabopaTtopHoOi [—
abote No2 .
P KOHTPOJIBHOM
Beimonnenne paboTsI
OMaIIHei
A . CobecenoBanue.
KOHTPOJIBHOM
paboThI
CobecenoBanue.




1.3 1.3 MexaHu3M H OCHOBHBIC PaspaboTka
KUHETHYECKUE 3aKOHOMEPHOCTH aIropuUTMa
MPOLIECCOB OKUCIICHUS] METAJIIOB BBITTOJTHEHHS
3.1 OO0miass ~ xapakTepHCTHKa peIICHHS 3a1a49H
BOCCTaHOBHUTEIbHO-OKHCITUTEIBHBIX CamocrosTenbHOE
9 Brinmonnenne
peakiii. MeXaHW3M M KHHETHKA n3ydeHue .
. JIOMaITHeH
BOCCTAHOBIICHUS OKCHUJIOB y4eOHOI . OIIK-2.1,
0,5 28 N KOHTPOJIBHOM
3.2. TepMoauHamMuKa HAYYHOM AGOTI OIlK-2.2
BOCCTAaHOBJICHHSI METAJLIOB Ta3aMH JIUTEPATypPhI P
CobecenoBanue.
3.3. BoccraHoBneHHe  OKCHAOB CamocrosTensHOe
MeTajia BOJOPOJOM H OKCHIOM H3y4YCHUE
yriepoaa yueOHOH u
3.4 Kapbo - MeTamioTepMHUYecKoe HAYYHOM
BOCCTAaHOBJICHHE OKCHJIOB JIUTEPATypPhI
Brimonnenne
MHIUBHAYaJIbHOT
14 4 4. Meramryprudeckue JIBHILY
0 JIOMAIIIHEeTO
pacruiaBbl
3aaHus
4.1 AKTHBHOCTH KOMIIOHEHTOB B
Pazpabotka Beinonnenne
pacTsopax. ajgroputMa omarrHei
4.2 Meraiutyprudeckue IIJIAKH. P A . OIIK-2.1,
0,5 34,7 BBIIIOJIHCHUS KOHTPOJILHOH
Teopun (Momenn) OIlK-2.2
peIICHHS 3a1a491 paboThI
METaJUTYPTHUECKHUX PACILIaBOB
CamocrosarensHoe | CobOecenoBaHue.
4.3. CyumHOCTh OKHCIHTEILHOTO
n3ydeHue
paduHEpOBaHUs KETe3HBIX .
yueOHOI u
CITABOB .
Hay4HOI
JIUTEPATyphl
CamocrosTenpHOE
15 15 5. IIponeccst U3y4YCHHE
nedocdopanunu, aecyibpypanun B yueOHO# 1
JKENe3HBIX CIUTaBaxX. PackucieHne HAY4YHOI
METaJLIOB. [ToBepxHOCTHEIE JIUTEPATyPhI Beimonaenne
SBJIEHUS B METAJUTYPTUYECKUX Pa3pabotka JIOMAIlIHEH OIK-2.1
5.1 Tlpomeccer amedocdoparrum, 3/2,41( 28 anropuTMa KOHTPOJIBHOM OIK 2' 2’
necynbypauud B KEJIE3HBIX BBITNIOJTHEHUS padoTsl '
CIUTaBax pemtenus 3anaun | CobGecenoBaHue.
5.2 PackucreHue MeTamioB Beinonnenue
5.3  IloBepXHOCTHO  aKTHBHBIE JIOMaITHeH
BEIIECTBA KOHTPOJIbHOU
paboTsI
HWroro no pazgeny 2 4/2,4111160,7
Hroro 3a cemectp 4/2,4111160,7 dK3aMeH
Uroro no aucnuminuze 2 4/2,4111160,7 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Llenu, mocTaBieHHblE NPU H3YYEHUU Kypca, JOCTUTAIOTCS 3a CYET KOMILIEKCHOTO
NOaX0-7a K OOYYEeHHIO CTYACHTOB, OCHOBAaHHOTO Ha COYETAaHWU TEOPETHUECKOro Kypca,
71a00paTOPHBIX 3aHATUH M CAMOCTOSITEIbHOM I103HABATEIbHOW JAESTEIbHOCTH CTYACHTOB.
N3yuenue TeopeTuye-CKOro Kypca MPOBOAUTCS B  CIEUUATU3UPOBAHHBIX JIEKITMOHHBIX
ayJUTOPUAX C UCIOJB30BAHUEM BUACOTEXHUKH, ITO3BOJIAIONIECH TPAHCIMPOBATH Yepe3 MOHUTOP
PUCYHKH, CXEMBI, MOJICJIH, KOTO-PhIC B 3HAUUTEIHHON CTEIIEHU 00JIEryaoT MOHUMaHUe Kypca.

3aHATHS MPOBOJAATCS C MPUMEHEHHEM TPAJAULUOHHONW U MOAYJIbHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHII C HCI0JIb30BaHNuEM MIHTepHET-peCypCoB.

Jlexuuu mpoXOAsAT Kak B TPaTUIMOHHON dopMme, B BUIE MPE3CHTALUN, TaKk U B Gopme
JeKIUA-UHPOPMAINi, OPHCHTUPOBAHHBIX HA M3IIOKECHHE U OOBSCHEHUE CTYIACHTAM HAaYYHOUN
uH(pOpMallMK, TOJUIekKAIIeH OCMBICICHUIO M 3allOMUHAHUIO, JIEKIUI-KOHCYJIbTAllUH, TIe
TEOpe-TUYECKHUI MaTepHall 3apaHee BBIACTCS CTYACHTAaM JIJIi CAMOCTOSITEIbHOTO U3YUEHHUS], IS
MOJ-TOTOBKM  BOINPOCOB  JIEKTOPY, TakuM oOpa3oM, JIeKIUS M[POXOJUT MO  THUILY
BOIIPOCHI-OTBETHI-TUCKYCCHUS.

JIeKIIMOHHBIN MaTepHal 3aKpeIUIsIeTcsl B X0/€ MPAKTUYECKUX 3aHATUN U J1JaOOpaTOPHBIX
paboT, Ha KOTOPHIX BBIMOIHSAIOTCS TPYIIOBBIC WM HHAUBUAYAJIbHBIC 3aJaHuUs 10 MPOHICHHOM
TemMe. Ha mnpakTuueckux U Ja0OpAaTOPHBIX 3aHATUAX CTYACHTHI MIPUOOPETAIOT HAaBBIKU
MCCJIEI0-BaTEIbCKONW  JIEATETbHOCTH W yMEHHS OOBSACHITH PE3yJabTaThl JKCIIEPUMEHTA,
OCHOBBIBASICh Ha 3HAHUSAX TEOPETUYECKOW uacTH Kypca. [Ipum mpoBeneHUM J1abopaTOPHBIX
3aHSATUN UCIIONB3YETCS METO KOHTEKCTHOTO O0yUEHHUSI, KOTOPBIA MO3BOJISIET YCBOUTH MaTepuall
MyTeM BBISBJICHHS CBS-3€ MEXIy KOHKPETHBIM 3HaHHEM M €ro IMPUMEHEHHEM, a TaKxke
TEXHOJIOTHSI MOAYJIHHOTO O0y-4€HMsI M KOJUIEKTUBHOTO B3auMooOydeHus (TapHasi padoTa Tpex
BUJIOB: CTaTHUECKas Mapa, Tu-HaMU4YeCcKas mapa, BaprHalloHHas rnapa).

NunuBuayanbHasi caMOCTOATENbHAs — IO3HABATENbHAS  JICSITEIIBHOCTh  CTYJIEHTOB
3aKJIIOYaeTcss B MOJNOOpEe JIMTEepaTypbl MO pasfenaM Kypca U ee uzydeHuu. Ilpu stom
MPEAYCMOTPEHBl WHIUBHAYAIbHBIE W TPYIIOBBIE KOHCYJIbTAIIMU IO HM3y4aeMbIM paszjeiam
Kypca. B pe3ynbrate u3ydeHus NaHHOW AUCHUIUIMHBI CTYACHTHI JOJDKHBI MPHJOPECTH 3HAHHMS,
YMEHHSI U OMpEENICHHBIH OIBIT, HEOOXOAUMBIE Mg Oyaylied MpakTUYECKOW AESITeTbHOCTH.
CamocTosrenbHas pabo-Ta CTyJI€HTOB CTUMYJIUPYET CTYIE€HTOB K CAMOCTOATEIbHONU IPOpadOTKe
TEM B INPOLIECCE€ BBHI-MIOJHEHUS WHIMBHUAYAIbHBIX 3aJaHUN, B MpOLECCEe NOATOTOBKU K
KOHTPOJIbHBIM paboTaM U WTO-TOBOM arrecranuu. CamocrosiTenbHas padoTa CTYIESHTOB
HallpaBJi€Ha Ha 3aKpEIUICHHE TEOpPETHU-YECKOTr0 MaTepuaa, MU3J0KEHHOIO MpernoaaBaTesieM, Ha
MpOpabdOTKy T€M, OTBEACHHBIX HAa CAMOCTOATEILHOE U3YUYCHHE, Ha TTOJATOTOBKY K BBITIOJIHEHUIO U
3amuTe 1a00paTOPHBIX padoT, MOATOTOBKY K KOHTPOJIBHON pabOTe M UTOTOBOM aTTeCTallUU.

B xone 3ansTuit npeamnonaraeTcsi UCMOJIb30BaHUE KOMIUIEKCA MHHOBAIIMOHHBIX METOIOB
WHTEPAKTUBHOTO O0YUYEHUS CTYIEHTOB, BKIFOYAIOIIETO B ce0sl:

- CO3/laHh€ TMPOOJIEMHBIX CHTYalldid C TIOKa3aTelIbHBIM PEIICHHEM MPOoOJIeMbI
MpPEno/iaBaTelieM;

- CaMOCTOSATENIbHYI0O TIOMCKOBYIO [I€ATEILHOCTh B PEIICHUH Y4YEOHBIX MpoOIIeM,
HaIpaBJIsieMYIO MPETOJaBaATEIEM;

- CAaMOCTOSITENIbHOE PELIEHUE MTPOOJIEM CTYIEHTaMU MO KOHTPOJIEM MPEIo1aBaTesl.

- Ipo0sIeMHOE 00YYeHHE — CTUMYIMPOBAHUE CTYACHTOB K CAMOCTOSATEIHHON «00BIUE)»
3HAHWI, HEOOXOMMBIX JIJISl pEIICHUSI KOHKPETHOM MTPOOIIEMBI.

- KOHTEKCTHOE OOy4YeHHE — MOTHUBAIUS CTYACHTOB K YCBOCHHIO 3HAHUU MyTEeM
BBISIBJIC-HUS CBSI3€H MEKy KOHKPETHBIM 3HAHHUEM M €T0 TPUMEHEHUEM.

- 00y4eHre Ha OCHOBE OTBbITA — aKTUBU3AIIMS [TO3HABATEILHON JAEITETLHOCTH CTYIEHTOB
3a CUEeT acCOLMALUU UX COOCTBEHHOT'O OMBITA C IPEAMETOM U3yUECHHUSI.

- UHAUBHUIyaJIbHOE 00y4eHHE — BBICTPAUBAHHUE CTYACHTAMU COOCTBEHHBIX



00pa3oBa-TeIbHBIX TPACKTOPHI HA OCHOBE (POPMHUPOBAHUS UHAMBHUIYATbHBIX YIEOHBIX TUIAHOB
Y IPO-TPaMM C y4E€TOM MHTEPECOB U MPEATIOUYTEHUM CTYAEHTOB.
- MEXIUCHUIUTMHAPHOE O0y4eHUE — HCIIONb30BaHME 3HAHWK U3 Pa3HbIX 00JacTel, ux
CPYIIIUPOBKA U KOHIIEHTPALIUsI B KOHTEKCTE KOHKPETHOM peraeMoil 3a1auu.
- OTIEepEeXkKAroIasi CaMOCTOSITEIbHASA paboTa — U3yYSHHE CTYIEHTaMU HOBOT'O MaTepHaia 10
€ro U3JI0’KEHMS [TPENO0/IaBaTeNIeM Ha JIEKIIMU U IPYTUX ayAUTOPHBIX 3aHATUSX.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypAa:

TepmoarHaMuka, KHHETHKA M pacdeThl MeTayuryprudeckux mporeccos / C.H. Iagepun,
.. Perxonkos, I'.B. CepoB [u mp.]. — Mocksa : MUCHUC, 2010. — 235 c¢. — ISBN
978-5-87623-312-7. — TekcT : anekrpoHHbli // JIaHb : 3JIeKTpPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/117022 (mara obpamenus: 13.03.2020). — Pexum gocty-ma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. Muxaiinos, I'. I'. TepMoanHaMuKa METAJUTYPrHYECKUX IIIAKOB : yueOHOe mocooue / T
I'. Muxaiinos, B. W. Anronenko. — Mocksa . MUCHUC, 2013. — 173 c¢. — ISBN
978-5-87623-729-3. — TekcT : snekrpoHublil // JIaHb : 3IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/47475 (nata oopamienus: 25.03.2020). — Pexwum goctyma: as
aBTOPU3. MOJIb30BATEIICH.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. OcHOBBI MeTAJUTYpru4ecKoro npousBojctia : yueOuuk / 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 : anekrponublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/90165

(mata obparenus: 19.12.2019). — Pexxum goc-Tyma: IjIst aBTOPH3. TIOIb30BaTEIICH.

2. JIysrun, B.I1. Teopust 1 TEXHOIOTHsI METAJUTypriu cTand . ydyeOHoe mocoodue / B.IL
Jysrun, A.E. Cemun, O.A. KomomnoBa. — Mocksa : MUCHUC, 2010. — 72 c¢. — ISBN
978-5-87623-346-2. — Tekcr : 3neKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAasT CUCTeMa. —
URL: https://e.lanbook.com/book/2062 (nata obpamenus: 19.12.2019). — Pexxum goctyma: ais
aBTOPH3. MIOJIb30BATEIIEH.

3. [Manumres H. B. HoBbie nporieccsr B Metayutypruu [Tekcr]: yuebnoe mocodue / H. B.
[Tanu-mes, C. K. Cubararymnun; MI'TY. - Marautoropck: MI'TY, 2015. - 107 c.: ur., Tabm.,
cxemsl. - ISBN 978-5-9967-0603-7.

B) MeTonuyeckue ykazaHus:

1. JTabopaTopHbIif MPAaKTHKYM 10 (GU3NIECKON XUMHH : YIeOHO-METOIMYECcKoe ocodue /
A. H. Cmupnos, H. 1O. Cseunuk, C. B. FOnuna, 3. B. ionpauna ; MI'TY. - Marauroropcek :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpoobobekr. - Tekcr
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

3. CmmpnoB, A. H. Ormpenernenne akTUBHOCTH KOMITOHEHTOB METAJLTyPTHYECKUX
pacruiaBoB : Mmeroanueckue ykasanus / A. H. CmupHoB, M. A.



lepcrobutos, C. B. FOauna ; MI'TY. - Maruutoropck : MI'TY, 2013. - 1 31eKTpOH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL 9K-paHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123
422/1244 pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

4. CmupnoB, A. H. OnpeznencHue CBONCTB TJIMHHCTOrO ChIpbs | mpaktukym / A. H.
Cwmupsos, H. 0. Cseunukosa, C. B. IOauna ; Marautoropckuii roc. Texuudeckuit yu-t um. . .
Ho-coBa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3aru. ¢ tutym.
sk-pana.-URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcat
alogues/1/1530255/3819.pdf&view=true (mata oOpamenus: 22.10.2019). - MakpooObeKT. -
Texcrt : anekTpoHHbIH. - CBeenus qoctynHbl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaunmenoBanme o
o Ne norosopa Cpok aeicTBus JIULIEH3UN

7Zip CcBOOOHO 0eCCpPOUHO
Adobe Audition
CS 5.5 Academic |K-615-110112.12.2011 OeccpodHo
Edition
MS Ofice 2007 | 135 or 17.09.2007 GecepouHo
Professional
MS Windows 7
Professional(mist  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX HHqJOpMaIll/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBaHue xypca CchlIKa
IIIeKTPOHHBIC pecypenl bnbmmotekn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I".'". HocoBa
Poccmiickas  TocynapeTsennas — OMOMMOTEKA. |y . rsl. ru/rulreaders/catalogues/
Karamnoru

Nudopmanmonnas cucrema - EnnHoe OKHO URL: http://window.edu.ru/
JI0CTYTIa K HHGOPMAIIMOHHBIM pecypcam
[Touckosas cucrema Akaaemusi Google (Google
Scholar)
HanmonansHas
uHpopmanonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOT'O ITUTHPOBAHMS
OnekTpoHHass 0a3a MEPUOIUYECCKUX H3IAHHUI
East View Information Services, OO0 «MBUC»
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

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

https://dlib.eastview.com/

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



MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

VYyebHble ayIUTOPUH JIJIsl POBEACHUS 3aHITHI JEKIMOHHOTO THNa (MylnbTUMEANITHbIE
CpEICTBA XpaHEHUs, Iepeiayll U MpeAcTaBIeHUS HH(OpMAaLIUN)

VYyeOHas ayauropus [ HOpOBENEHUS HpakTHueckux 3aHaTuil (IlepconasbHble
komibioTepbl ¢ maketom MS Office, BbI-x070M B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

VY4eOHble ayqUTOPUH Ui TPYNIOBBIX W WHIUBUAYATbHBIX KOHCYJIbTAIMM, TEKYIIETro
KOHTPOJIS U TPOMEKYTOUHOM artecTannu (ocka, yaeOHbIE CTOJIBI, CTYIIbS)

[Tomemenuss s  XpaHeHUST W NPOPMIAKTHYECKOTO OOCIYKMBaHHUS  y4eOHOTro
o0opynoBaHusl (CTe/UIaKu JJisi XpaHEHWUs OOOpyAOBaHHWA, METOAUYEcKas JuTepaTypa Uit
y4eOHBIX 3aHATHI)



[Ipunoxenue 1

6 Y4eOHO-MeTOINYECKOE 00ECTIEUEHNE CAMOCTOATEIbHON PaboThl 00yUaOLINXCs
Conep:xaHue TeOpPeTHYECKOr0 pa3/esia JUCHUIIIUHBI

(camocTosiTeJIbHOE M3YUYeHHE)

1. Knaccudukanus metamnyprudeckux npoueccoB. OCHOBHBIE 3aKOHBI TEpMOAMHAMUKH. DHeprus [ m66ca
¥ XUMHYeCcKHUi noTeHuuan. KoHcTaHTa XMMHYECKOro paBHOBECHS U YPaBHEHHE U30TE€PMBbI PEAKLIUH.
CrannaptHoe u3MeHeHue aeprun [ nooca. CMemeHne paBHOBeCHS M IpaBuIIo (as.

2. 'openne okcuna yrinepona. ['openne Bogoposna. Peakums BoastHOTO Ta3a. Peakius B3anMoIeHCTBHS
yriepoga ¢ CO,. Peakiini HEMONHOTO W TMOJHOT'O TOPEHHUs yriepoaa. PaBHOBecHBII cocTaB rasa.
Bocnnamenenue ra3oBsix cMecei. Llennbie peaknuu. Kunetnka 1 MexaHU3M TOPEHUs TBEPAOro yTiaepoa.
OCHOBBI KHHETUKHU T€TEPOTCHHBIX MPOIECCOB. XapaKTepUCTUKA TUPPY3NOHHBIX MTPOIECCOB.
OCOOCHHOCTH MPOIIECCOB B KWHETUYECKOH U TN PY3MOHHOM 00IaCTIX.

3. Kuneruka okucieHus MetaiioB. Ponb auddy3un peareHToB uepes OKajJnHy U KPUCTATNTIOXUMHYECKOTO
NPEeBpaLIeHUs HAa TPaHULE MeTalI - okcu. PopMaIbHO-KMHETHYECKOE yPaBHEHUE IPOLIECCa U €0 aHAJIU3.
Kunerndeckwnii n nupy3noHHBIN pekuM peakiun. Biusare TemMmepaTypsl Ha CKOPOCTh OKHCIIECHUS.
OxucnutenbHoe papUHUPOBAHUE KUAKUX METaLIoB. [locne10BaTenbHOCT OKHCIICHUS TPHMECEH.
TepMoaMHAMUUYECKUI aHATIN3 PEaKUU AUccolrauy kapOonaToB. KuHeTrnka mpormecca JUCCOLMALINH,
0COOEHHOCTH KPHCTAIUIOXUMHYECKOTO MpeBpalleHus. ABTOKaTain3 mporecca. BiusiHue n3MenpueHus
TBepAbIX (ha3 Ha TEPMOJUHAMHYECKUE U KHHETHUECKUE XapaKTePUCTUKH IIpoliecca.

4. CTpoeHHE U CBOICTBA METAITYPIHUECKUX pactuiaBoB. GU3NKO-XUMHUIECKUH aHAIU3 MIJIAaKOB. J[BOMHEBIE
JMarpaMMbl COCTOSTHHS IITAKOBBIX cucteM. J{uarpamma coctosiaus cuctembl CaO—Al,O03—SiO,.
Pacnnasnennsie nuiaku. MonekynsipHas Teopusi. BS3KocTh HUTaKoB.

Cepa B uyryHax u craysix. [Ipoueccsl necynbdypanmu sxeie3HbIx criiaBoB. ['a3sl (Boxopo 1 a3or) B
JKeJIe3HbIX cIulaBaX. PactBopumocts razos. Kucinopon B xene3Hbix crulaBaxHemeraimueckue
BKITIOUCHUS B CTAJSIX M TEXHOJIOTHYECKHE CTIIOCOOBI paMHUPOBAHUS METAIJIA OT HEMETAIUTMYECKUX
BKJIIOUeHUH. [l0BEpXHOCTHBIE SIBJIEHHS B METAITypruueckux npoueccax. [loBepxHOCTHOE HaTsKEHHE
IIJTAKOB U JKEJIE3HBIX CIUIaBOB. [[0BepXHOCTHO-aKTHBHBIE BEIIECTBA.

JlabopaTopHbie paboThI:
JlaboparopHnas pabota Ne 1: TepMoarMHAMUYECKUN aHAIA3 PEAKIIUU AUCCOIMAIIMK KapOoHaTa
KaJIbLUS;

Jlaboparophas padota Ne 2: ['paBuMeTprUUeCcKOe UCCISI0BAHNE KHHETUKH JUCCOIMALINY KapOoHaTa
KaJIBITUS;

Ha6opaTopHaﬂ paGOTa Ne 3: rpaBI/IMeTpI/ILIeCKOC HCCICA0BAHNEC MAKPOKUHCTHUKHU OKUCIICHUS JKEJIC3a,

Jlaboparophas padota Ne 4: OnpeesieHue 3JIeKTPOIPOBOHOCTH IIJIAKOBOI'O pacIliaBa.

@®opMyIMPOBKA HHAUBUAYAJIBHOTO 3a1aHust Nel



1. Jlns peakiuu BogsHoro raza CO + H20 = CO2 + H2  onpenenuTs BO3MOKHOE HAIIPABICHUE PEAKIUH
1 PaBHOBECHBIN COCTaB rasa npu temmeparypax: 700, 800, 900 u 1000° C, ecinu ucxomHas ra3oBas
cmech coaepxut 23% CO u 27% H20, 20% CO2 u 30% H2.

2. OmnpenenuTh paBHOBECHBIH COCTaB ra3a B peakiuu bena-bymyapa C,+CO2 =2CO

DopMyJMPOBKA HHIUBHAYAJBHOTO0 3agaHus Ne2
3apava 1

OnpeaenuTh akTUBHOCT OKCHIA jkejie3a FeO B monMkoMIoHEeHTHOM Iiake (Tad. 1).

Tabnuna 1
CocraB 1u1akoBOIO pacriiasa mac. %
Bapuant CaO MgO MnO FeO SiO, P,0s
1 40,0 50 3,0 25,0 25,0 2,0
3agaua 2
OmnpenennuTs aKTUBHOCTH KOMIIOHEHTOB B CIUIaBax Ha OCHOBE jkese3a (tadi. 2,3).
Tabmnuua 2
XUMHYECKHH COCTaB KeJIe3HBIX CIUIaBoB (Macc.%)
Bapuanr C Si Mn Cr S P )
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabmuma3
[TapameTps! B3aumMoieicTBUSA & KOMIIOHEHTOB CIUTABOB HA OCHOBE JKee3a
npu 1600 °C
DnemMeHT OnemeHr J
i C Si Mn Cr O
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




[Tpunoxxenune 2

7 OueHo4YHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUN
WHIUKATOpa

OneHouHble CpeCTBA

OIIK-2: Cnoco0eH UCI0J1b30BaTh MaTeMaTHICCKHUC, (bnumecmde, (l)I/I3I/IKO-XI/IMI/I‘le(!KI/Ie, XUMHYECCKUE METOABI JI PCIICHUSA 3a/1aY

npo¢ecCHOHATbHOM 1eSITeIbHOCTH

OIIK-2.1 Hcnons3yeT marematudeckue, Gpuandeckue,
(UBUKO-XUMHYECKUE, XUMUYECKUE METO]IbI
JUISL  pelIeHHWs 3a1ad  MpogecCHOHATBHOU
JIEeSATCILHOCTH

. B Kakux TEeXHOJIOTHYECKUX MPOIeccax MPOUCXOAUT TepMudeckas nucconuanus CaCO3?
2. JlaiiTe onpeniesieHUE TEPMHUHY «YMPYTOCTh TUCCOIMAIIMU KapOoHata”.
3. B ueM 3akmrouaercst oTiinune KoHCTaHT paBHOBecus Ka u Kp?

4. B xakom ciyuae 3HaueHusi Kp u ynpyroctu auccouunanuu CaCO3z 4uciieHHO
COBITaar0T?

5. C xakoif 1enpto nepes; OnbITOM BaKyyMHUPYIOT pabouyto YCTaHOBKY?

6. TepMmoanHamMuka oOpa3oBaHMsl W JUCcOManus  KapOOHATOB; TEMIIEPaTyphl
Hayaa.

7. TepMoaMHaAMKKa TOPEHUS TBEPOTO TOILUIMBA

8. Kak BiusieT cTeneHp JqUCIEpCHOCTH KapOoHaTa U M3BECTH Ha YIPYroCTh JUCCOLUALIUN
CaCOs.

9. Kakue peakiiuu Ha3bIBalOT TOMOXUMHUYECKUMU?
10.Kakue MeTaymrypruueckue npouecchl sIBASIOTCS TOMOXUMUYECKUMU PEAKLIUSIMU?

11.Kakue XxumMudeckue pCaKkuu NpOTCKAKOT IO aBTOKATAIUTUICCKOMY MCXE[HI/IBMy? Yro




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

ABJIIETCS KaTaIU3aTOPOM TaKUX MPOLIECCOB?

12.

13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.

27.
28.
29.

Pacnpenesnenne KOMIOHEHTOB MEXJy METAUIOM M IIJaKOM; KOHCTaHTa H
ko3P dunneHT

pacripesiesieHus

OOBbsCHUTE W3MEHEHHE CKOPOCTH TONOXMMHUYECKHX TIPOIIECCOB HAa TpUMepe
BBINOJIHEHHON paboThI.

KakoB MexaHu3M Aucconuaniy KapOoHaTa Kajablus?

Pacckaxxute 0 METOAMKeE ONpe/ieeHUsl CKOPOCTH JAUCCOLUAIMM KapOoHaTa KaJblMs,
IIPUMEHEHHOM B IAaHHOM OIIBITE.

B yeM 3akio4aroTcst pa3auyuus TOMOI'€HHBIX U F€TePOTreHHBIX PeaKkIui?

W3 kakux craauil CKJIaJbIBalOTCS FE€TEPOreHHbIE PEAKIUU?

Yo Ha3bIBAIOT PEKUMOM I'€TEpOreHHON peakuu?

KakoBbl 0cOOEHHOCTH MPOTEKAHUS PEAKINIA B PA3TUYHBIX PEXKUMaX pPearupoBaHUs?
Kak u3meHseTcs TONIMHA [UIEHKU OKAIHMHBI IPH OKUCIEHUU METANIOB B Pa3IMUHBIX
peKUMax pearupoBaHUs?

B 4em cymHOCTh rpaBUMETPUYECKOTO METO/IA UCCIIEOBAHUS OKMCIEHUSI METAJUIOB?
KakoBa cTpykTypa *ejle3HON OKaJIMHBI U OT KakuX (DakKTOpPOB OHA 3aBUCHUT?

Yo Takoe BIOCTUT U KAKOBa €0 POJIb B OKUCIICHUH KEJIE3HBIX CIIJIaBOB?
ChopmynupyiiTe TPUHITUIT KAPOCTONKOCTH JKEJIE3HBIX CIUIABOB.

Jaiite onpeneneHust KOHCTAHTBI CKOPOCTHU peakiuu U Ko3dduuuenra quddysun.

B yem 3akmrouaercs peakuuonHas qudGys3us U Kak OHa MPOSBIISETCS IPU OKUCIEHUN
xenesa?

KaxkoBbl OCHOBHBIE KOMITIOHEHTbHI METAJUTYPrU4Y€CKUX TAKOB?

Kak onpenenstor yaenbHyI0 JIEKTPUYECKYIO IPOBOIUMOCTD PacIliIaBOB?

Yro Takoe SHeprus akTUBAIMU AJIEKTPONEepeHOca, U KaKk OHa MOXKET ObITh
onpezaeneHa’?

31.KakoBbI 3KCIEPUMEHTAJIBHBIE JOKA3AaTEIbCTBA HOHHOI'O CTPOCHHUSI IIIJIAKOB?




Kon
WNuaukaTop JOCTHKEHUS KOMIIETCHIIMH OrneHOYHBIC CPEICTBA
AHAUKATOpPa

32.JlaiiTe ornpezesieHre MOHATHS "TUHAMUYECKas BA3KOCTh'" pacIuiaBa.
33.JlaiiTe onpeneneHue MOHATUS "KMHEMaTH4ecKas BA3KOCTb " pacIuiaBa.

34.113 xakuX 4acTULl COCTOST METAJUIYPrU4e€CKUe IIaKu?

35.Kakue yacTulibl KOHTPOJIUPYIOT BSI3KOE TEUCHUE B IIIJIaKaX?

36.Kak onpenensroT BI3KOCTh IIJJAKOBBIX M METAJUINYECKUX PACIIaBOB?

37.YUto Takoe sHeprus akTUBALMU BA3KOI'O TEUEHHUS, U KaK OHAa MOXET ObITh OnpesesaeHa’?
38.YTo MOKET ObITh NPUYMHON KPUBOJIMHEHHOTO XapaKTepa U3MEHEHUS BA3KOCTHU C
TEeMITEpaTypoii B kooauHarax Inn — 1/T?

39.KakoBbl OCHOBHBIE KOMIIOHEHTbHI METAJTYPrUUE€CKHUX IJIAKOB?

40.KakoBbI SKCIIEpUMEHTAJIbHBIE JOKA3aTEIbCTBA MOHHOI'O CTPOEHUS IUIAKOB?

41./laiite onpeneneHue NOHATHUS "yAeIbHAS JIEKTPUUECKAs HIEKTPOIPOBOTHOCTD' .

42 .13 xakux 4acTUI] COCTOST METAJLTypruuecKue nutaku?

OIlK-2.2 Beibupaer Maremaruueckue, (GU3NYECKHE, |3anaya 1.

(usuxo-xummeckue, Xummaeckue MCTOABI Jnst peakipu: Cipy + CO2yy =2CO(y ypaBHEHHE 3aBUCHMOCTU KOHCTAHTHI
I pemieHus 3amad  npodeccHoHanbHON

A TEILHOC PaBHOBECHsI OT TEMIIEpaTypbl KOTOPON UMEET BUL:
JIEATEIbHOCTH

9001
(9K, = -~ +9,28
T
OIpCACIINTD paBHOBGCHLII\/JI COCTaB ra3a B 3aBUCHUMOCTHU OT TEMIICPATYPHI U JaBJICHHUA

(Tabmn.). [Tony4yeHHble 3HAUEHUS IPEICTABUTh B BUJIE TAOIMIIBI U rpaduKa.

Bapuant Temreparypa "C CocraB HCXOAHOW ra30BOM
cMecu




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

% %H20 | %CO2 | % H2
CcO

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

3anaua 2. /{5 peakiuu:

C(T) + Coz(r) = ZCO(F)

YpaBHCHHUEC 3aBUCUMOCTH KOHCTAHTBI PABHOBECHA OT TCMIICPATYPhI UMECT BUA!

1gK

p

8916

-——+9]11
T

OTIPENIeIUTh PABHOBECHBIN COCTAB ra3a B 3aBUCHMOCTH OT TEMITEPATYPHI U IaBICHUS
(Tabmn.). ITony4yeHHble 3HAUEHUS IPEICTABUTh B BUJIE TaOIMIIBI U rpaduKa.

Bapuant Tewmrmeparypa C JaBnenue (atm.)

1 500 600 700 800 900 5 15 35 45
2 550 650 750 850 950 10 20 40 30
3 1000 | 1050 | 1100 | 1150 |1200 |15 25 45 15

3agaua 3




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

Onpenenuth akTUBHOCTH OKcua xene3a FeO B mommkoMmnoHeHTHOM 1iake (Tal. 1).

Tabmuna 1
CocraB IIJTaKOBOI'0 paciuiaBa Mac. %
Bapuant CaO MgO MnO FeO Sio, P,0Os
1 40,0 50 3,0 25,0 25,0 2,0




6) HOpﬂ)IOR NMpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTreCTauu, IoKa3aTreJii U KpPUTEPUH
OICHUBaAHUA:

IIpomexxyTouHass arrecrauus [0 AWCLMIUIMHE BKIIOYAET TEOPETUYECKHUE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMHUCS 3HAHUM, ¥ MIPAKTUYECKHUE 3aaHuUs,
BBIABIISIIOLINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHMH W BIAJCHUH, NPOBOAUTCS B (opme
IK3AMEHA.

DK3aMeH N0 JaHHOW JMCUHUIUIMHE POBOAMUTCS B YCTHOM (popMe 10 IK3aMEHALMOHHBIM
Ouiieram, KaXkJIblil U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO NMPAKTUYECKOE
3a/laHuE.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE WU IIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHUYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET
3HaHUSIMHM, YMEHUSIMU, IPUMEHSET UX B CUTYaLUSIX TOBBIILIEHHON CIOXKHOCTH.

— Ha OLIEHKY «xopomo» (4 Oamna) — oOyyaroluics JEMOHCTPUPYET CpEIHUN YPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTEJIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYIHEHHUS IPH aHAJTUTUYECKHUX OTEPALUsX, TEPEeHOCe
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIEHKY «YAOBJETBOPUTEILHO» (3 Oamna) — 00ydyaromuicss JEMOHCTPUPYET MOPOTOBBII
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0JIe¢ KOHTPOJIBHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIENbHBIX 3HAHWW, YMEHMI, HABBIKOB, OOydYaromIuics
WCTBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
MEePEeHOCe Ha HOBBIE CUTYAIIUU.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEILHO» (2 Oamia) — oOydJarouuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOIMyCKaeT CYIIeCTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAHHs Ha
YPOBHE BOCHPOM3BEACHUS U 00BbACHEHNU UH(OPMAIMH, HE MOXKET MOKa3aTh UHTEUIEKTyalbHbIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.



