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3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHus AUCHUILTUHBL «OCHOBBI (PU3UKO-XUMHUU MHPOMETAIUTYPrUYECKUX
MIPOLIECCOBY SIBISIOTCS:

- U3Y4YEHHE COBPEMEHHBIX METOJIOB UCCIIEIOBAHUS CTPYKTYPHl U (PU3UKO - XUMUYECKUX
CBOMCTB METAJUNTMYECKUX U OKCUJIHBIX PACILIaBOB;

- U3y4eHHe MpoIieccoB (Pa3oBbIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

- IpUOOpETEHNE HABBIKOB NMPHUMEHEHHUS TEOPETUYCCKUX Pa3padOTOK K MPAKTHUYCCKHM
3aJja4aM HCCIeI0BATEIbCKOM e TeIbHOCTH;

- garb OOydYalImUMCS OCHOBBI 3HAaHMKW B OOJACTH  BBICOKOTEMIIEPATYPHBIX
METaJTyPrUueCKUX MPOLIECCOB;

- obecreynTh TMOATOTOBKY K YCBOCHHIO MNPOPWIMPYIOMUX  TUCIHUILUIAH |
CaMOCTOSITENIbHOIM HHKEHEPHOU AESITETbHOCTH.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctmmumza « OCHOBBI (PH3UKO-XMMUU MHPOMETAILTYPTHYECKUX MPOIIECCOB» BXOIHT B
00s3aTenpyro YacTh y4eOHOr0 I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

OO1w1ast 1 HeopraHuyecKast XUMus

dusnyeckas XumMus

dusuka

OCHOBBI METAJIITYPrU4€CKOr0 IPOM3BOACTBA

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

MarepuanoseneHnue

OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA KOKCA

IlonroroBka pya K JOMEHHOH IJIaBKE

BrimutaBka ctanu B KOHBEpTEpax

[IpousBoacTBO Uyryna

BeinnaBka cranu v peppociiaBoB B 3JIEKTpoIedax

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesymbrate ocBoeHMs JUCHMIUIMHBL  (Moayns) «OCHOBBI  (DPU3HKO-XUMHH
NUPOMETAITYPIrUYECKUX — MIPOLIECCOB)  OOydaromuiicss JOKEeH o0najaTh  CIEeayIOIUMU
KOMIETEHIMSIMU:

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

OIIK-1 Crnocoben pemarhs 3ama4u NPOGECCHOHATHHOW ACSITEIBHOCTH, MPUMEHSST METOIbI
MOJICTTMPOBAHUS, MATEMATHUECKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIIEMH)KEHEPHBIC 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele NpoQecCHOHATbHBIE 3aJaud C NPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 69,8 akaj. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 aka. yacoB

— caMocTosTeNbHAs paboTa — 38,2 akaJ1. 4acos;

dDopMa arrecraiuu - 3a4cT

AynutopHas s s
o | xonrakTHas pabora E 5 Dopma TeKyILEro
= s Bu KOHTPOJIS
Paznen/ Tema 3 (B akaj. uacax) E g A . p Kon
g 3 ©|caMocTOsTEeIbHOM YCIIEBAEMOCTH U
JIUCIUILIAHEI b £ o . KOMIIETEHIIMH
O 2 5 paboTh MPOMEXKXYTOTHON
Tlek. mab.  (mpaxT. z aTTecTaluu
3aH. 3ad. [ 9
1. Pasgen 1 . TepmoauHamuKa
IPOIIECCOB FOPEHUS TOTLIHBA
1.1 Kucnoponnsrit IToxroroBka k OIIK-1.1,
MOTEHIMAT Ta30BO#  (as3bl. 4 5 | maboparopuomy [CobGecenoranue no Teme| OIIK-1.2,
Peakius BoasHOrO rasa 3aHATHIO OIIK-1.3
1.2 K 2 I
. WHETHKA W MEXaHHU3M OBEpKa M 3aIluTa
eaKInHi ropeHus Ionroroska I/III)-I I/I]fI/I anLII{l(I)ro OIK-1.1,
El)"e 1\?0 MHAMUKa elZm 1/1171 4 nabopatopHomy acqefﬂo-rIl };Q)qucmro OIIK-1.2,
PMOZ peaxi 3aHATHIO P P OIIK-1.3
TOpEeHUs yriiepoaa 3aganus Nel
HWroro no pazneny 8 5
2. Pazmen 2. Tlpomecchl
o0pa3oBaHHs W JIHUCCOLHMALINU
XUMHAYECKUX COCIMHEHHI
CaMoCTOATEIEHOE
H3yUCHHE
yueOHOi u Beimonnenue u OMNK-1.1
2.1 Juccormanus Hay4HO 00CyXICHUE JaHHBIX ol
4 8/31 5 . OIIK-1.2,
KapOOHATOB U OKUCIIOB JUTEPATYPHI. nabopaTopHO paboThI
OIIK-1.3
TToaroroBka k Nel
nmabopaTopHOit
5 pabote Ne 1
CaMOoCTOSITEIbHOE
H3yUCHHE
eOHOit 1 Brimonnenune u
2.2 Kunernka, MeXaHU3M y‘:{a Ho o6 CHIE TAHHIX OIIK-1.1,
npoiiecca JTUCCOLIMAIH 4 8/31 i YA I OIlK-1.2,
JUTEPATYPBHI. nabopaTtopHOii paboThI
KapOOHATOB OIlK-1.3
ITogroroBka k N2
71a00paTOpHOI
pabote Ne 2
Hroro no pazaeny 8 | l6/61 5
3. Pazgen 3. OcHOBBEI TeopuH
BOCCTAHOBJIEHHSI OKCHIOB
BrinonHenue n
3.1 TepMmoauHamMuKa TloaroroBka k 00CyXJIeHHE JaHHBIX OIIK-1.1,
BOCCTaHOBJICHUs MeramioB| 2 | 2 | 10/4U 10 | maGoparopuomy | mabopaTtopHoii pabotsr | OIIK-1.2,
razamu 3aHATHIO Ne3 OIIK-1.3




3.2 Boccranosnenue Pazpabotka OMK-1.1
OKCHZIOB Meraa 4 5 aropuTva CobecenoBanue o Teme| OIIK-1.2,
BOJIOPOJIOM U OKCHIOM BBITTOJTHEHHS HH]I. OIK-1.3
yriepoaa 3amanus Ne2 '
3.3 I;isr%aiiﬁ(; cobece0BaHHUE 110 OIIK-1.1,
Kap6o-meTannorepMuueckoe 4 2,2 P TeMe, pelleHue OIIK-1.2,
BBITTOJTHEHHS HH]I.
BOCCTAHOBJICHHE OKCHIOB WHJI.33JaHus OIIK-1.3
3agaHus Ne2
HUroro no pazaeny 10 | 10/41 17,2
4. Pazpen 4. Merajutypruueckue
pacaBbl
BeinosHeHE 3amura OTK-1.1,
4.1 AKTHUBHOCTb 4 10 pacueTHo- WHIUBUIYaJILHOTO OIK-1.2
KOMITOHEHTOB B PacTBOpax rpaduueckoit  |pacuetHO-rpaduueckoro OHK-lI 3’
paboTer Ne2 3ananus No2 '
IToxroroBka k
4.2 Mertamnyprudeckue 1a60paTOpHO- Brimonnenue u OMNK-1.1
nuakd.  Teopun (MO MPAaKTUYECKOMY | 0OCYyKIeHHE TaHHBIX )
4 | 8/3,61 M OIIK-1.2,
METAJUTyPTUYECKUX 3aHATHIO. nabopaTtopHOi paboThI OIK-1.3
pacIiaBoB JlaGopartopHast Neq '
pabota No4
Hroro no pazneny 8 | 8/3,61 11
Hroro 3a cemectp 34 |34/13,61 37,2 3a4ET
Wroro no aucuurninze 34 34/13,6 38,2 3a4yer

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAS MOJIENb 00pa30BaTEIbHOIO Mpolecca,
CUCTEMHO ONPEICNSIONIasi CTPYKTYPy M COJEpKaHUEe IEATEIILHOCTH OOEUX CTOPOH 3TOTO
npouecca (mpernoaaBareiss U CTYACHTa), HMEIOLAs LEJIbI0 JIOCTIKEHUE TIUIAaHUPYEMbIX
pe3ylbTaTOB € TMONPAaBKOW HAa WHAMBUAyAJIbHBIE OCOOCHHOCTH €ro  Y4aCTHUKOB.
TexHonOrnyHOCTh Y4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI chenarh Y4eOHbIM mporecc
MOJIHOCTBIO YIIPABIISIEMbBIM.

OcHOBHBIMU IpPU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IOHUMAaHUHU
SIBJISIFOTCSA:

— JIeTaJIbHOE OMHCaHNe 00pa30BaTENbHbIX 1IEJIEH;

— TMOdTamHOe omnucaHue (IMPOEKTUPOBAHME) CIIOCOOOB  JTOCTHIKEHHS  3a/JaHHBIX
pe3ynbTaTOB-1IEIIEH;

— WCMOJB30BaHUE OOpAaTHOW CBS3M C IENBI0 KOPPEKTHUPOBKH 0Opa30BATEILHOTO
npoiecca;

— rapaHTUPOBAHHOCTD JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENbHOTO MpoIlecca BHE 3aBUCUMOCTH OT MacTepCTBa
MIPENo/1aBaTels;

— ONITUMAJILHOCTh 3aTPAYMBAEMBIX PECYPCOB U YCUIIHIA.

Peanu3zarust KOMIEeTEHTHOCTHOTO MOAXO0/Aa MPEAYyCMAaTPUBAET UCIIOJIH30BAHUE B YUEOHOM
MpoLecCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TPOBEACHHSI 3aHSATHA B COYETAHUU C
BHEAYIMTOPHOW paboTOi ¢ MEeNb0 POPMHUPOBAHUS M Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
oOyJaromuxcs.

enu, mocTaBieHHBbIE MPU H3YUYCHUHM Kypca, TOCTHUTAIOTCS 3a CYET KOMIUJIEKCHOTO
noaxofa K OOYYeHHIO CTYJEHTOB, OCHOBAaHHOTO HAa COYETAHUU TEOPETHYECKOro Kypca,
7a00paTOPHBIX 3aHATUW W CaMOCTOSATEIBHON TO3HABATEIBHON JESITEIbHOCTH CTYJEHTOB.
N3yueHue TEOpPEeTHUECKOTO Kypca MPOBOJUTCA B  CIEHHAIU3UPOBAHHBIX JIEKIIMOHHBIX
aAyIUTOPHUSIX C UCIIOIH30BAHUEM BHICOTEXHUKH, TTO3BOJISIONICH TPAHCIUPOBATH Y€PE3 MOHUTOP
PUCYHKHU, CXEMBI, MOJIEJIH, KOTOPHIE B 3HAUUTEIHLHOM CTEIIeHH 00JIEryaloT MOHUMaHue Kypca.

3aHATUSA MPOBOAATCS C MPUMEHEHHEM TPAJIULHUOHHON U MOAYIbHO-KOMIETEHTHOCTHOU
TEXHOJIOTHH ¢ UCTIONb30BaHneM VHTepHEeT-pecypcoB.

Jlexiuu pOXOAAT Kak B TPaTUIMOHHON dopMe, B BUE MPE3CHTALUN, TaKk U B Gopme
JeKIUi-uHPOPMaIINA, OPUESHTUPOBAHHBIX HA H3JIOKEHUE U OOBSICHEHUE CTYACHTaM Hay4dyHOU
uH(pOpMaIlMK, TOJUIekKAIIeH OCMBICICHUIO M 3allOMUHAHUIO, JEKIUI-KOHCYIbTAllUH, TIe
TEOPETHUECKUI MaTepral 3apaHee BhIAACTCS CTYACHTaM JJIsl CAMOCTOSITEILHOTO U3y4YEHUs, ISt
MOJA-TOTOBKM  BOMPOCOB  JIEKTOPY, TakuM oOpa3oM, JIeKIUS MPOXOJUT MO  THUIY
BOIIPOCHI-OTBETHI-TUCKYCCHUS.

JIeKIIMOHHBIN MaTepHal 3aKperuIsIeTcsl B X0/e MPAKTUYECKUX 3aHATUN U JTaOOopaTOPHBIX
paboT, Ha KOTOPBIX BBIIOJHSIOTCS TPYIIOBLIC WJIM WHIWBHUAYAIbHBIC 3a/IaHUS TIO0 MPOWICHHON
TeMe. Ha mpakTuueckux U Ja0OpAaTOPHBIX 3aHATUAX CTYACHTHI TPHOOPETAIOT HAaBBIKU
MCCJIEIOBATENIbCKOM  JIEATETPHOCTH W yMEHHUS OOBSCHATH PE3YJIbTaThl IKCIIEPUMEHTA,
OCHOBBIBASICh Ha 3HAHUSAX TEOPETUYECKOW YacTH Kypca. [Ipu mpoBeneHUM J1abopaTOPHBIX
3aHATUH UCIIOJIB3YETCSI METO/I KOHTEKCTHOTO 00YUYeHUs, KOTOPBIN MO3BOJIIET YCBOUTH MaTepral
MyTEM BBIBICHUS CBSI3€d MEXKAY KOHKPETHBIM 3HAaHHEM M €ro MNpPUMEHEHHEM, a TaKkKe
TEXHOJIOTHSI MOJYJBHOTO OOY4YEeHHS M KOJUICKTHBHOTO B3amMooOydeHus (mapHas paboTa Tpex
BUJIOB: CTaTHMYECKas Mapa, IMHAMH4YecKas 1apa, BapualloHHas napa).

NunuBuayanpHasi CcaMOCTOATENbHAs — TO3HABATENbHAS  JICSITENIBHOCTh  CTY/IEHTOB
3aKJII0YaeTCs B MOAOOpEe JHMTEepaTypbl MO pasienaMm Kypca u ee u3ydeHuu. l[lpu 3ToM
MPEAYCMOTPEHBl WHIWBHAYAIbHBIE W TPYIIOBBIE KOHCYJIBTAIIMU IO HM3y4aeMbIM pa3jieiam
Kypca. B pesynbrare m3ydeHUs NaHHOW JUCIMILTUHBI CTYICHTHI JIOJDKHBI IPUOpPECTH 3HAHUS,
YMEHHUSI U OIIPEICIICHHBIH OIbIT, HEOOXOUMbIE JIJIsl OyAyLIei MPaKTHYEeCKON 1eATeIbHOCTH.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. l'ompamreitn H. JI. Kpatkuii kype pu3nyeckoil XUMUH METAJLTYPIrHYE€CKUX ITPOIIECCOB
[Tekcr]: yueonoe mocoodue / H. JI. l'onpaireiin; MI'TY. - 2-e u3a. - Marautoropcek, 2012. - 338
C.: W, TUarp., rpad., CXemsl, Ta0J1.

2. OCHOBBI METAJUTYPrHYeCKOro npou3BocTea : yueOHuk / B. A. burees, K. H. BnoBus,
B. M. Konokoms1ies [u mp.] ; mox obmel penakuuein B. M. Konokonbuea. — 2-¢ u3., crep. —
Cankr-IlerepOypr : Jlanp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 37eKTpOHHBIN
/I Janp : snekrponHo-OmOnmoreuynas cuctema. — URL: https://e.lanbook.com/book/129223
(mata ooparenus: 27.04.2021). — Pexwum ocTyma: 1j1si aBTOPH3. TOJIb30BaTeIeH

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Muxaiinos, I'.I'. TepMoauHaMuKa METATYPIrHYECKUAX IIUTAKOB © yuyeOHOE mocobue /
I''I". Muxaiinos, B.M. Antomenko. — MockBa . MUCHUC, 2013. — 173 c¢. — ISBN
978-5-87623-729-3. — TekcT : snekrpoHublil // JIaHb : 3IeKTpOHHO-OMOINOTEYHAsS CUCTEMA. —
URL: https://e.lanbook.com/book/47475

2. Muxainos, ['.I. TepmoaumHamuiKka METaNTyprHUY€CKHX TMPOIIECCOB H CHUCTEM !
MoHorpa-¢dus / [.I'. Muxaiinos, b.1. Jleonosuu, }0.C. Ky3nenos. — Mocksa : MUCHUC, 2009.
— 520 c¢. — ISBN 978-5-87623-224-3. — Tekcr : oaekrponnsni // JlaHs
3JIEKTPOHHO-OnOMoreunas cu-crema. — URL.: https://e.lanbook.com/book/117016

3. JIysrun, B.I1. Teopust 1 TEXHOIOTHsI METAUTypriu cTand : ydyeOHoe mocoodue / B.IL
Jysrun, A.E. Cemun, O.A. KomomnoBa. — Mockea : MUCHUC, 2010. — 72 c¢. — ISBN
978-5-87623-346-2. — Tekcr : aneKTpoHHBbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAasT CUCTeMa. —
URL: https://e.lanbook.com/book/2062

4. Usnes, C.A. Metaqutypruueckue TEXHOJOTUU. MeTautyprust 4€pHbBIX METaJIoB !
yueb-noe nocooue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/108106

5. TepmomuHamuKa, KHHETHKa W pacyeTbl Meraurypruueckux mporecco / C.H.
[Manepun, JI.U. Peoxonkos, I'.B. Cepos [u np.]. — Mocksa : MUCHUC, 2010. — 235 ¢. — ISBN
978-5-87623-312-7. — Tekcr : aneKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/117022

B) MeToanyeckne yKazaHus:

1. CmupunoB A. H. TepMmoanHamuka MHpOLECCOB TOPEHHUs TOIUIMBA [DJIEKTPOHHBIN
pecypc]: Me-Toaudeckue yKazaHus i1 CTYAEHTOB 10 IUCHUIUIMHE "®uznueckas XUMHS
metautyprudeckux npouecco" / A. H. Cmupuos, M. A. lllectoouros, C. B. IOmuna; MI'TY. -
Marnuroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=68.pdf&show=dcatalogues/1/112430
2/68.pdf&view=true .- MakpooOBEKT.

2. MaTepI/IaJ'II)HI)Ie N TCIUIOBBIC PACUCTBI XHUMHKO-TCXHOJOTHMYCCKUX IIPOLECCOB
[DnexkTponHsIii pecype]: yaeoHoe mocooue / C. A. Kpsutoa, 3. . Koctuna, 1. B. TTonypko, A.
B. T'opoxos; MI'TY, [kad. XTHMu®dX]. - Marautoropck, 2011. - 50 c.: Tabum. - Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=36.pdf&show=dcatalogues/1/107901
2/36.pdf&view=true
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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

.- MakpoOBeKT.

3. CeeunukoBa H.IO., CmupnoB A.H., IOguna C.B. Mertonuueckue ykazaHus: st
BBIIIOJIHEHUSI ~ Ja0OpaTOpHBIX ~ paboT MO  JUCIMIUIMHE «Duznyeckass  XUMHSA
NUPOMETALUTYPTHUECKUX TIPOIECCOB» Ul CTY/AEHTOB BCEX CHENUAIBHOCTEH Bcex (opm
o0yuenust. Marauroropck: M3n-Bo Marauroropcek. roc. Texs. yH-ta uM. I.M1.Hocosa, 2015, 29 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue N
0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH

MS Windows 7
Professional(nna  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007y, 135 o1 17.09.2007 Gecepouo
Professional
7Zip CBOOOJIHO PaCIPOCTPAHIEMOC 0OECCPOUHO
FAR Manager CBOOOJTHO PACIPOCTPAHIEMOE OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

HannonanbHas
undopmaiMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii  MHIAEKC Hay4YHOTO IIMTUPOBAHUS
IMTouckoBas cucrema Akagemust Google (Google
Scholar)
Wudpopmannonnass cucrema - EnuHoe OKHO
JIOCTYTa K MHPOPMALIMOHHBIM pecypcaM
Poccuiickas ['ocynmapctBeHHas — OuOimoTexa.
Karanoru
OnexkTpoHHbIe pecypchl oubnuoreku MI'TY um.
I'.1. HocoBa

9 MartepuajibHO-TeXHHYeCKoe o0ecnevyeHne TUCIUTLTHHBI (MOTYJI51)

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

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUITIIIMHBI 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 ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2.YyeOHast ayauTopus JJis TNPOBEACHHs J1a0OpaTOpHBIX 3aHATUH «XUMHUYECKHUE
nabopaTtopun» OcHaleHa Ja00paTOpPHBIM 000PYAOBAHUEM:

- XMMHUYECKHE PEeaKTHBBHI,

-XMMHUYECKas TOCYAa

-JlaGopaTopHble yCTaHOBKH

-IInakaTsl mo Temam paboueit mporpamMmbl

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayauTopus Ui MPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CpEJICTBAMU OOYUEHMs, CIyXallUMH Ul NpeACTaBIeHUs y4eOHON
uHpopManuu OOJIBIION ayAMTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. YyeOHast ayIuTOpHsl Ul TPYNIIOBBIX U MHAMBUIYAIbHBIX KOHCYJIbTAILUH, TEKYILIEro
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEPHOI TexHHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. [Tomemienue yist CaMOCTOSITENIBHOM PaOOTHI OCHAIIICHO:

- KOMIIBIOTEPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

6.Ilomemene nisi XpaHEHUsT H  TPOPHIAKTHYECKOTO OOCIY)XHUBaHUS y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINN H MaTEPUAIOB.



Mpuiaoxenne 1

6 YueOHO-MeTOAHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4a0IMXCS
Conep:xaHue TeOPeTUYECKOr0 pa3jiesia TUCHUILINHBI

(camocTosiTEIbHOE U3YyUEHHE)

1. Kiaccubpukamuss MeTauryprudeckux mpoueccoB. OCHOBHBIC 3aKOHBI TEPMOIAMHAMHKH.
Oneprus ['m06ca u xumudeckuii moreHnuan. KoHcranTa XMMHYECKOTO paBHOBECHSI U YpPaBHECHHE
u3otepmbl peakiuu. CraHmapTHoe u3MeHeHue dHepruu [mb60ca. CmelmieHue paBHOBECHS U
npaBuio ¢as.

2. Topenme okcuma yriepona. l'openue Bogopona. Peakinus BoasHoro rasza. Peakunus
B3aumozeiictBus yriepona ¢ COj;. Peakuuu HENOJHOTO W IIOJHOTO TOPEHUsS YIiepoja.
PaBHoBecHBIN cocTaB raza. Bocrmamenenue rasoBbeix cMmecel. Llennble peaknuu. KnHetnka u
MEXaHU3M TOpEeHHs] TBepaoro yriaepoaa. OCHOBbI KHHETUKM TE€TE€POr€HHBIX IIPOIIECCOB.
Xapakrepuctuka AUQPQPy3HOHHBIX TporieccoB. OCOOCHHOCTH MPOIECCOB B KUHETHUYECKOH W
b dy3noHHON 001aCTAX.

3. Kunermka okucieHuss wmetaiwioB. Ponp auddysum peareHTOB dYepe3 OKaIMHY U
KPUCTATIOXMMHUYECKOIO MPEBPAIllEHUs] Ha TPaHUIle MeTalll - OKcuJ. PopManbHO-KUHETUYECKOE
ypaBHEHHUE mpoliecca u ero ananu3. Kunernueckuit 1 qudy3noHHBIN pexuM peakiuu. Biusaue
TeMIIepaTypbl Ha CKOPOCTh OKHUCIIEeHHUs. OKUCIUTENbHOE papUHHUPOBAHUE XHUJIKHX METAUIOB.
[TocnenoBarenbHOCT,  OKUCIEHMsS  npuMmeceil. TepmoauHaMuUYecKMil  aHaIU3  peakuuu
JUCCOIMAIN KapOOHATOB. Kunernka nmporuecca JUCCOLAALINH, 0COOEHHOCTH
KPUCTAIJIOXMMHUYECKOIO TpeBpallleHus. ABTOKaTalau3 IMpolecca. BiusHue wu3MenbueHus
TBEpABbIX (pa3 Ha TEPMOJUHAMUYECKHE U KNHETUYECKHE XapaKTePUCTUKHU Ipolecca.

4. CTpoeHHE M CBOMCTBA METAJUTYPIrHYECKUX PacIiaBOB. DU3HKO-XMMUYECKUN aHAIH3 IIAKOB.
JIBOiiHbIE JaUArpaMMBbl COCTOSTHHSI IIJIAKOBBIX CHCTeM. Jl@arpamMma COCTOSIHHSI CHCTEMBI
Ca0—AI1,03—SIi0,. Pactmaienusie miaku. MosiekyssipHas Teopusi. BsI3KOCTb IIJTaKOB.

Cepa B uyryHax u cransx. [Ipomeccol aecynbdypaiuu xene3HbIx ciuiaBoB. ['a3el (Bogopoa u
a30T) B  OKENEe3HBIX CIUlaBaxX. PactBopuMocTh Ta3oB. Kwucmopom B KelNe3HBIX
ciraBaxHeMmerammmueckre BKIIFOUEHUS B CTAIIIX W TEXHOJOTHYECKHAE CIIOCOOBI pa(l)I/IHI/IpOBaHI/IS[
METajula OT HEMETAJUIMYECKUX BKIIIOUECHUH. HOBerHOCTHBIe SABJICHUA B MCTAJLTYPrU4YCCKHUX
nporeccax. [ToBepxHOCTHOE HaTsDKEHUE [IJTAKOB u KEIJIe3HBIX CILTaBOB.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA.

JlaGoparopHble padoThbI:

Jlaboparopuas pabota Ne 1: TepmoaumHamMuuecKuii aHAIM3 PEAKIMH TUCCOLMAIMK KapOoHaTa
KaJIbITUS;

JlaGopatopnast pabora Ne 2: ['paBumeTpuueckoe HCCIIEIOBAaHUEC KHHETHKH JHCCOIUAIINN

KapOoHaTa KaJbIlus;



JlaGopatopnast padota Ne 3: I'paBUMETpHUYECKOE HCCICIOBAHHE MAKPOKMHETHKU OKUCICHUS
xKelesa;

Jlaboparopnas padota Ne 4: OmnpenesneHue 371eKTPOIPOBOAHOCTH IIIAKOBOIO PacIljiaBa.

®opMyJIMPOBKAa MHANBUAYAJBHOTO 3a1aHusA Nel
(PacueTrHo-rpadpmueckas padora Nel)

1. Jns peakiuu BogsHoro raza CO + H20 = CO2 + H2  onpeaenuth BO3MOXKHOE HallpaBICHUE
pEaKIuu U paBHOBECHBIN cocTaB raza npu temmeparypax: 700, 800, 900 u 1000° C, ecnu
MCXOJIHAas razoBast cMech coqepxut 23% CO u 27% H20, 20% CO2 u 30% H2.

2. OmpenenuTh paBHOBECHBINM COCTaB ra3a B peakiuu bena-bymyapa Cp+C0O2 =2CO

@®opMyIMPOBKA HHAUBHUAYAJIBHOTO 3agaHus Ne 2
(PacuerHo-rpadguyeckasi pabora Ne2)
3agaua 1

Onpenenuth akTUBHOCTH OKcua xene3a FeO B mommkoMmoneHTHOM 1riake (Tal. 1).

Tabauua 1
CocraB 1I1aKOBOTO pacmuiaBa mac. %
Bapuanr CaO MgO MnO FeO Sio, P,0Os
1 40,0 50 3,0 25,0 25,0 2,0
3agauya 2
Onpenenuth aKTUBHOCTh KOMIIOHEHTOB B CIIJIaBaX Ha OCHOBE kene3a (Tab. 2,3).
Tabmumna 2
XHUMHUYECKU COCTAB JKEJIE3HBIX CIIIIaBOB (Macc.%)
Bapuant C Si Mn Cr S P O

2 0,08 0,30 0,40 0,15 0,045 0,035 0,047




Ta0muma3l

HapaMeprI BSaHMOﬂeﬁCTBHﬂ Sij KOMIIOHCHTOB CIIJIaBOB Ha OCHOBE K€JI€3a

pu 1600 °C
OnemMeHT Onemenr 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
@) -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20

IIpumepHBbIe BONPOCHI 115 co0ece0BAHUS 10 TeMaM:
1. B kakuxX TEXHOJIOTHYECKHX MpOoIeccax MPOUCXOoauT Tepmuueckas aucconuaius CaCOs3?

2. JlaiiTe onpenieneHue TEPMHUHY «YMPYTOCTh TUCCOIMAIIMU KapOoHarta”.

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

4. B xakom ciyuae 3Ha4eHus Kp n ynpyroctu aqucconmanuu CaCO3z 4MCIEHHO COBIIAAAIOT?
5. C xakoif 1enpto nepes OnbITOM BaKyyMHPYIOT pabouyto yCTaHOBKY?

6. TepmomuHamuka oOpa3oBaHUA 51 JHUCCOLHALUS KapOOHATOB; TEMIIEpaTyphl
Hayaa.

7. TepMoaMHAMKKa TOPEHUS TBEPOTO TOILIMBA
8. Kak BimsieT cTeneHs AUCIePCHOCTH KapOoHaTa U M3BECTH Ha ynpyrocTh auccormaiun CaCOs.
10.Kakue MeTaymrypruueckue npouecchl sIBASIOTCS TOMOXUMUYECKUMU PEAKLIUSIMU?

11.Kakne XuMHUeCKHE peaknuuu IIPOTCKAOT [0 AaBTOKATAIUTUYCCKOMY MeX&HI/ISMY? Yro
ABJIACTCA KAaTAJIU3aTOPOM TAKUX HpOHCCCOB?

12. Yro Takoe KpUCTAUTNIYECKask PEIIeTKA, U KaKue XapaKTePUCTUKN KPUCTATHYECKON PEIISTKH
Bpri 3naere?

13. Pacnpenenenne KOMIOHEHTOB MEXIYy METAJIJIOM M MIJTAKOM; KOHCTaHTa U KO3 PUITHECHT
pacmpeaeneHus

14. O0bsicHUTE M3MEHEHHE CKOPOCTH TOMOXUMHUYECKUX IPOIECCOB HA MPHUMEPE BBHITOJHEHHOM
paboTHI.

15. KakoB MexaHW3M AUCCOLMAINK KapOoHaTa KaJblus?



puioxenne 2

7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEJACHUS NMPOMEKYTOUHON aTTecTAlNM:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBa

OIIK-1: CriocobeH pemaTh 3a1a4u MPOPECCHOHATBHON EATEIHbHOCTH, MPUMEHSS METOABI MOJICIIMPOBAHMSI, MATEMATHUECKOTO aHAIIN3a, €CTECTBCHHOHAYYHbIC U

O0IIenH)KEHEPHBIEC 3HAHUS

OIIK-1.1

I/ICHOHBBYCT C€CTCCTBCHHOHAYYHBIC

3aKOHbl W IIPUHOMUIIBI
MMPAaKTUYCCKUX 3a1aq

IpU  peUICHUH

Crrcok BOIPOCOB ISl IPOBEICHUS 3adeTa 1o auciuiuinae «OCHOBBI (DH3MKO-XUMUHU

MMUPOMETAIUTYPIrUICCKUX ITPOLECCOB»

e

~No

B kakux TeXHOJIOTMYECKUX Impoleccax Npoucxout Tepmuueckas gucconuanus CaCO3?
Jaiite onpeiesieHne TEPMUHY «YIIPYrocTh JUCCOLMAlMU KapOoHaTa™.

B yem 3akirouaercs oTiMuMe KOHCTaHT paBHoBecus Ka u Kp?

B xakom ciyuae 3Hauenust Kp u ynpyroctu nuccornuanuu CaCQOz 4ucIeHHO COBIAA0T?
C kakoil LenbIo nepe]] ONbITOM BaKyyMUPYIOT pabouyro YCTaHOBKY?

6. TepmogmHamMuKka 0Opa3oBaHus W JUCCONMAnMs  KapOOHATOB; TEMIEPATYPHI
Hayasa.

TepmoauHamuka ropeHust TBEPAOTO TOILUINBA

Kak BimsieT creneHp AMCIIEPCHOCTH KapOOHATa M M3BECTH HA YIPYTOCTh TUCCOIUAIINN
CaC03.

10.Kakune MeTaiTyprudeckue mpoecchl SIBISIOTCS TOMOXUMHUECKUMHE PEAKIIHSIMU?
11.Kakue xuMHUECKUE PeaklIUy MPOTEKAIOT 110 aBTOKATATUTUUECKOMY MexaHu3my? Urto
SIBIISIETCSL KaTATM3aTOPOM TaKHMX MPOIEecCOB?

Uro Takoe KpUCTAUIMYECKas pEIIeTKa, M KaKHe XapaKTePUCTUKHU KPHUCTAIITMYECKOM
peuietkn Bel 3Haere?

Pacnpenenenue KOMIOHEHTOB MEXAY METAIJIOM M ULUIAKOM; KOHCTAaHTAa U
K03hpuuUeHT

pacripenieneHus

OOpsicHUTE W3MEHEHHE CKOPOCTH TOIOXMMHYECKHX IPOIECCOB Ha MpHUMEpe
BBITOJIHEHHON PaOOTHI.

KakoB Mexanu3m aucconuanuu kapOoHaTa Kaubiys?




CTpyKTypHBI
AJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEICTBA

8.

9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.

Pacckaxxure 0 MeTOJUKE OIpeNesIeHUs] CKOPOCTH AMCCOLMAIMKM KapOoHaTa KalbIus,
IIPUMEHEHHOH B IaHHOM OIIBITE.

B uem 3akimoyaroTcs pa3inyus TOMOTEHHBIX U FETEPOT€HHBIX PEAKLMN?

N3 xakux craguil CKIabIBAIOTCS T€TEPOreHHBIC PEAKIIHU?

UTo Ha3bIBAIOT PEKUMOM IeTepOreHHON peakiuu?

KakoBbl 0COOEHHOCTH MPOTEKAHMsI pEaKLUi B PA3IMYHBIX PEXKUMAX PEarupoBaHUs?
Kak m3mensiercsd TOJNILMHA IUIEHKW OKAJIMHBI IPU OKUCICHUM METAJUIOB B Pa3JIMYHBIX
pexuMax pearupoBaHusi?

B yem cymHOCTh TpaBUMETPUUYECKOTO METOAA UCCIIEI0BAHUS OKUCIIEHUS METAIIIOB?
KakoBa cTpykTypa jkelne3HOi OKaJIHHbI U OT KakuX (JakTOpOB OHA 3aBHCHUT?

UYro Takoe BIOCTUT U KaKOBa €r0 POJIb B OKUCIICHUH JKEJIE3HBIX CILUIAaBOB?
ChopmynupyiiTe TPUHITUIT KAPOCTONKOCTH >KEJIE3HBIX CIUIABOB.

JlaiiTe onpeeneHust KOHCTaHThl CKOPOCTH peakiuu U ko3dduuuenra nuddysuu.

B gem 3akimouaercst peakunoHHas AU dy3us ¥ Kak OHa MPOSBISETCS NMPU OKHCICHUN
xKenesa?

KakoBbI OCHOBHBIE KOMITOHEHTHI METAJUTYPTUYECKUX [IUIAKOB?

Kak ornpenenstor yaenbHyI0 2JIeKTPUYECKYIO POBOIMMOCTD PacijiaBoB?

UYro Takoe SHEeprys aKTUBAIMU JIEKTPOIEPEHOCa, U KaK OHa MOXET ObITh omnpezeeHa’?
31.KakoBbI 3KCIEpUMEHTAJIbHBIE JI0KA3aTeIbCTBA HOHHOTO CTPOEHUS IIJIAKOB?
32.JlaiiTe onpenencHUe MOHATUSA "' TUHAMUYECKasl BA3KOCTh'" pacIliaBa.

33./laiiTe onpenenenue MOHATHA "KMHEMaTHYECKas BI3KOCTh " pacIiiaBa.

34.113 KakuX 4acTHILl COCTOST METAJUTYPTrU4E€CKUE IUTAKU?

35.Kakue yacTuiibl KOHTPOJUPYIOT BA3KOE TEUEHHE B IIIaKax?

36.Kak onpenenstoT BA3KOCTh IIJIAKOBBIX U METAJUIMYECKUX PACILIaBOB?

37.YTo Takoe 3HEprus aKTUBAIIUH BA3KOTO TEUEHHUS, U KaK OHA MOKET OBITh onpejieneHa’?
38.Uto MoxeT ObITh NMPUYUHOM KPUBOJMHEHHOTO XapakTepa M3MEHEHHs BSI3KOCTH C
TEMIIepaTypoi B KooauHarax Inn — 1/T?

41.aiite onpeneneHue NOHATUA "yAeIbHas AIEKTpUUYECKas JEKTPOIIPOBOIHOCTD .

42 U3 KaKuX 4acTHUI] COCTOSIT METAJUTYPTrUYECKUEe NUIaKH?

OIIK-1.2

Pemraer CTaHAApTHBIC
HpO(I)CCCI/IOHaJ'IBHBIC 3aJadn C
MMPUMCHCHUCM 06H_IeI/IH)KCHepHBIX

33,[[8.‘-11/1 AJIL CaMOCTOATCIIBHOI'O PCIICHUA:

33,[[8.‘-13 1. OHpCI[CJ'II/ITB PABHOBCCHOC IMapHHUAJIbHOC HaBJICHHUC KUCIOpOAa B ra3oBoil cMecH




CTpyKTypHBI
AJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEICTBA

3HAHUI

CO-CO; ipu temnieparype 1300 °C u Pcoy/ Pco = 0,35.

3amaua 2. OnpeneuTh PaBHOBECHOE MapIMAIbHOE IABJICHHWE KHUCIOPOJa B Ta30BOH CMECH
H-H20 npu remneparype 1500 °C u Py /P 2 =0,30.

3anmaua 3. Kakoe momkHo Ob1Th oTHOIIEHHE %CO2/%CO B razosoit cmecu CO-COy, 4To0BI pu
temriepatype 1200 °C paBHOBECHOE JaBJIEHUE KUCIOpOJa B HEM cocTaBisuio Po,= 1,5¢ 10 I1a?

3anaua 4. Kakoe momkHo ObITh oTHOMmEeHUE %H,0/%H> B razooit cmecu Hy-HoO, uT0o0B1 Mpu
temriepatype 1300 °C paBHOBECHOE JaBJIEHUE KUCIOPOJA COCTABIISIO Por= 2+ 10 I1a?

3amaya 5. OmnpenenuTh TeMIepaTypy, MPU KOTOPOM pPABHOBECHOE MNapUUalIbHOE AaBICHHUE
kucioposa B razoBoit cmecu CO-CO, npu otHommernu PCO;, /PCO=0,2 cocraBut P, = 4-10-5
I1a.

3agaya 6. OmnpenenuTs TeMIEpaTypy, NpU KOTOPOH PABHOBECHOE NapLMAIbHOE JABICHHE
kucnopona B razoBoit cmecu Hy-HoO mipu otHomienuu P o/ P 12=0,25 cocraBur Pp, = 5:10-5
[Ta. 3amaya 7. OnpeaenuTs paBHOBECHBIH cocTaB razoBoit cMecu Hj - O - H2O npu remmnieparype
700 °C, ecnu UCXOAHBIE TApLUAIbHBIE JABJICHUS ra30B B 3aKpbITONM cucreme cocrasisui 0,333
aTMm.

OIIK-1.3

[Ipumensier MeToabl MOJENIUPOBAHUS U
MaTeMaTUYECKOT0 aHaJIN3a JJIsl pellieHus
3aJjad TEOPETUYECKOT0 M IPHKIATHOIO
Xapakrepa

3amanue Ha penieHue 3aaad U3 NpodecCHOHANbHOW 00JacTH (JoMallHee WHIUBUAYaTbHOE
3a/IaHHE)

3amaua 1.
Hns peakiuu: Cpy + CO2y = 2CO() ypaBHEHHE 3aBUCHMOCTU KOHCTaHThl PABHOBECHs

OT TEMIEPATYPbI KOTOPOH UMEET BUI:

9001

9K, = ———+9,28
J T

p

OTIpeNIeIUTh PABHOBECHBIM COCTAB raza B 3aBUCHUMOCTH OT TEMIEpaTyphl U AaBieHHs (Tabi.).




CTpyKTypHBI
AJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEICTBA

HOJIY'-IGHHBIG SHA4YCHUA IPEACTABUTL B BU/IC T216J'II/II_IBI u rpa(pmca.

Bapuant | Temneparypa °c CocTtaB UCXOAHOM Tra30BOM 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

3anaua Ne2. Jlis peakuuu:
C(T) + COz(r) = 2CO(F)

YpaBHCHHEC 3aBUCUMOCTU KOHCTAHTBI PABHOBECHA OT TCMIICPATYPbI UMCCT BU!

19K, = —@w,ll

p

OIIPCACIINTD paBHOBeCHHﬁ COCTaB ra3a B 3aBHUCUMOCTH OT TEMIICPATYpPbl U HOABJICHUSA

(tabn.). [lony4yeHHble 3HaUEHUS PEACTAaBUTH B BUJIE TaOIUIIBI U rpaduKa.

Bapuant | Temneparypa °c HaBneHue (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




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUH
OLlCHUBAHMUSL:

[Ipomexxyrounas  arrectauusa 1o  aucuuiuinHe  «OCHOBBI  (PU3HKO-XUMHH
NAPOMETALIYPrUYECKUX IPOLECCOB» BKIIOYAET TEOPETUYECKHE BOIPOCHI, IIO3BOJIAIOLINE
OLICHUTH YPOBCHb YCBOCHUA 06y‘-IaIOIJ_II/IMI/IC$I 3HaHHfI, BBIABJIAIOIINEC CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hopMe 3aueTa.

3a4éT Mo JAHHOM MUCHUUIUIMHE POBOAMUTCS B YCTHOH (popme B BUE coOece10BaHusl.
Iloka3aTe/u M KPUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OLICHKY «324TeHO0» — 00yUaloLIUICs JEMOHCTPUPYET BBICOKUN UITU CPETHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHS [IPH aHATUTUYECKUX ONEepalusiX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLICHKY «He 3a4TeH0» — O0ydJaroluiics 1eMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepuaja, JONyCKaeT CyLIeCTBEHHbIe OIIMOKM, HE MOXXET II0Ka3aTb
MHTEJJICKTYaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.



