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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

SBIISIIOTCS:

- U3y4YEeHHE COBPEMEHHBIX METOJIOB HCCIEA0BAHUS CTPYKTYPhI U (PU3UKO -
XUMHUYECKHUX CBOMCTB METANTMYECKUX U OKCUIHBIX PACIJIaBOB;

- H3YyYeHHeE MpoleccoB (a30BbIX MPEBPAIICHUN B METAITHYECKUX CUCTEMAX;

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna @uznueckas XUMHS TUPOMETAJUTYPTHUECKUX IIPOLECCOB BXOIUT B
00s3aTebHYI0 YaCTh Y4eOHOro I1aHa 00pa3oBaTeNbHOM MPOrpaMMBl.

s u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

JIist u3ydeHust TaHHOM TUCIUIUIMHBI HEOOXOTMMBI 3HAHHUSI TTOJIYYCHHBIC TTPU
W3YYCHHUH JUCIHMILINH YPOBHSI OaKajaBpHara,

a IMCHHO: XUMHH, (PU3HKHU, MATEMaTUKN, THPOPMATHKHU, PUINICCKON XUMHUH.

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTLINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTAH/TIPAKTHK:

NHudopmalimoHHbIe TEXHOIOTHH I 00paOOTKH SMITUPUUYCCKUX JAHHBIX B
XUMHUYECKON U METAJUTypPruyeCcKON MPOMBIIUIEHHOCTH

VY naBiauBaHue, nepepadoTKa U UCIIOIH30BAHNE ITPOMBIIIUICHHBIX Ta30B

CuHepreTuka B COBpEMEHHOM €CTECTBO3ZHAHUH

XuMudeckasi TEXHOJIOTHUS SHEPTOHOCUTENCH B METAILUTYpTruun

CoBpemeHHbIe PUZUKO-XUMHUECKHUE METOIbI UCCIIEIOBAaHUS M aHaTN3a

CoBpeMeHHbBIE METO/IbI TIOJTYYSHUSI CHHTE3-Ta3a

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbraTe ocBOeHU TUCHMITIMHBI (MOy s) «Pusnyeckas XUMHS
MUPOMETAITYPTUYECKHUX MPOLIECCOBY» 00yUaroUiics JoKeH 001a1aTh CIeAyIOIUMU
KOMIIETEHIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-1 CriocobeH pemiaTh IpOU3BOACTBEHHBIE U (WJIM) UCCIIEAOBATEIbCKUE 3aauH, Ha
OCHOBE (hyHJIaMEHTAJIbHBIX 3HAHUN B 00JIACTH METAJLTypTHH

OIIK-1.1 PemaeT npodeccronanbHble 33a4 B 00J1aCTH METAILTYPTUU U
IIPOIIECCOB METAIII000PAOOTKH, UCTIONB3Ys (PyHAaMEHTAbHbIEC 3HAHUS

OIIK-1.2 Brangeer cnoco6amu 1 mpreMamMu PeIIeHUs HCCIISI0BATEIbCKUX 3a1a4 B
MIPEAMETHOM 00JIACTH METAILTYPTHH M METAIIIO00PaObOTKHI

OIIK-1.3 [Tpumensier GpyHIaMeHTaNbHbIE MEXIUCIUIUIMHAPHBIC 3HAHUS IS

penieHus 3a1a4 B npo(ecCHOHaTbHON ACSITEIHHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABJISIET 3 3a4eTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 32,9 akaj. 4acos:

— aynuTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 0,9 akaj. 4acos;

— camocTosTenbHas pabora — 75,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTecTaluu - 3a4eT

AynutopHast % o
KOHTakTHas paboTa E = dopma TeKyIero
o =
& B aKaJl. yacax 3} Bu KOHTPOJIS
Pasznen/ tema 3 ( n ) =l = A . B Kon
g 3 © | camocTosTenbHO YCIIEBAEMOCTH U
JUCIUATITAHBI 5 g« " KOMIIETEHIIHH
O g g paboThI MIPOMEKYTOUHOH
mab. | OpaxT. )
Tek. . EaH § g aTTeCTalun
1.
Brimonaenne
WHUBUAYaILHOT
0 JIOMAaIITHETO
1.1 1.TepmonuHamuka u 35 arms Nol
KMHETUKA PEAKINH TOpeHUst P§3 a6o IZa
. T
B Ta30BOH da3e, anrg wrva IIpoBepka u 3amura
reTepOreHHbIC PeaKLuH P WH/IMBUAYaILHOTO
BBITIOJTHCHH S
CILICHHS 3a1aun saztanus N 1.
1.1. Ananmu3 paBHOBecus p BhIOIHEHIE Pemenue 3anau
peaxIiuii ropeHus BOJopoa - IIpoBepka u 3amura OIlK-1.1,
W MOHOOKCH/Ia yTJIepo/ia, 3 3 13,7 0 TOMALLIHEro WHAUBUIYaJIEHOTO OIlK-1.2,
Kucnoponnsiit morennnan saxatus Nel 3aganus Ne 1 OIIK-1.3
ra3oBoii ¢a3el. Peakuus Pas a60TI;a IIpoBepka n 3ammra
BOJISTHOTO Ta3a. anrrc)> M WHIUBUIYaIBHOTO
1.2. KuHetuka u MEXaHU3M BLIHOJI;)HeHI/m 3aganus Ne 1.
peakuuii TopeHusl. - Pemenne 3anau
TepMoarHaMuKa peakui p BRIIONHEHIE
TOPEHHS yTiIepoaa
p YHIepoa 1 WHIUBUIYaIBHOT
0 JIOMAIITHETO
3aganus Nel
1.2 2. TepmoguHAMUYECKHA
aHaJIN3 MPOIIECCOB
N Pa3pabotka
TEPMHUYECKOM AUCCOLUALINT anrz M Pemrenwe 3azmau.
XUMHUYECKHUX COCIMHEHHH MPYrocTh U -1.
eIJ_IeHI/II:;[ 3aJa4u Yupy OIK-1.1,
2.1. Jluccoupanus 2 3 11 Hp L cconHa TeruioTa OIK-1.2,
KapOOHATOB U OKUCIIOB pXHMquCKHX JIUCCOLIMAIIAN OIIK-1.3
2.2. KuneTunka, MexaHU3M COCTHHEHHIT CobecemoBaHnue.
rporecca JUCCOLHaIN
KkapOOHATOB
Paspabotka u Pemienue 3anau
1.3 3. MexaHu3M u ’
OCHOBHBIC KHHCTHICCKHE aHamu3 OcobeHHoCcTH OIIK-1.1,
3 6 18 ajgropuTMa TIPSIMOTO OIIK-1.2,
3aKOHOMEPHOCTH ITPOIIECCOB
OKHCIICHIS METAILIOB pelieHus 3agadq BOCCTAHOBJICHUS, OIIK-1.3
BOCCTaHOBHTEIIb TEPMUYHOCTh




3.1. O0mias XapaKTepuCTHKA
BOCCTaHOBHUTEJILHO-

(v HO -
OKHCITUTENBHBIX PEaKIUi.
OKHCITHTENBHBIX
MexaHu3M M KMHETHKA
TIPOIIECCOB.
BOCCTAHOBJIEHHS OKCHJIOB
Kap6o-
3.2. TepmoguHamuka
MeTaIoTepMHIUEC
BOCCTaHOBJICHHUS METAJIOB
Koe LIMXTBL.
razamu
BOCCTaHOBJICHHE. CobecemoBaHue.
3.3. BoccraHoBieHue
CaMoCTOSTENbHOE
OKCHJIOB MeTallia
U3yUYCHHE
BOJIOPOJIOM M OKCHJIOM N
yueOHOM U
yriepoaa HayIHOM
3.4 Kap6o - i
JIUTEPATyPhI
METaJUIOTEPMUIECKOEC
BOCCTaHOBJIEHUE OKCHIOB
Brimonnenue
1.4 4. Merammyprudeckue
HHIUBUAYAIHHOT

pacruiaBbl
4.1 AKTHBHOCTH
KOMIIOHEHTOB B PaCTBOpax.

0 JIOMAIIIHETr O
3agaHus Ne2

CobecemgoBanue Mo
COJICP)KAHUIO U

Pa3pabotka
4.2 Meranyprudeckue anropETMA BBITIOJTHEHHUIO OIK-1.1
uiaku. Teopuu (Moaenu WHAUBUIYAJIBHOTO S
pun (Mozien) 4 3 17 BBITIOJTHEHUS JUBHILY OIIK-1.2,
METAJUTyPTUYECKUX emmermst 3a1a1 JIOMAIITHETO OIK-1.3
pacriiaBoB P : 3amanust No2. '
CaMocCTOsTeNbHOE
4.3. CymHocTh HBVICHUC 3ammra JOMaIIHETO
OKHCJIIUTEILHOTO Y . 3amadus Ne2.
yueOHOi u
papUHUPOBAHUS JKEITE3HBIX N
HayqHOU
CILTaBOB
TUTEepaTyphI
1.5 5. Ilpoueccer CobecenoBanue mo
CamocrosTenpHoe
nedocdopanu, HyueHHe TeMe
necynbdypanuu B yae6HOi 1 pacTBOPUMOCTb
JKEJIe3HBIX CIlIaBax. HAVAHOM ra3oB B MeTaJlIe.
aCKHCIICHHE METaJIJIOB. o0OeceT0BaHUE 10
P Y Cob
JUTEPATYPBHI.
IToBepxHOCTHBIE SIBICHUS B Apams TeMe
METaJUTypTHIECKAX TePMOIMHAMIHEC CII0COOBI OIIK-1.1,
Iporeccax. 4 1 15,4 P N paduHUpOBaHUS OIlK-1.2,
5.1 TIpouecchr CHHETHUCCKIX MeTajia OT OIlK-1.3
nedocdopanu, XADAKTEPHCTHE HEMETAJTMYECKUX
necynbdypanuu B P p BKJTFOUCHHH
pacmiaBoB i
JKEJIC3HBIX CIIaBax MeTAIIA W UTAKa MMOBEPXHOCTHOE
.2 Packucienune MeTaJioB HaTSHKCHHE TIIAKOB
3 2 P JAuarpaMmbl ’
5.3 TloBepXHOCTHO coc?())smm{ U KEJIE3HBIX
aKTHBHBIC BEIICCTBA ' CIIJIaBOB
HWroro no pazaeny 16 16 75,1
Uroro 3a cemectp 16 16 75,1 3a4éT
HToro o aucuuruivHe 16 16 75,1 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[{enun, mocTaBieHHBIE TPU U3YYEHHUH KypCa, JOCTUTAKOTCA 33 CYET KOMIUIEKCHOTO
MoIX0/1a K 00y4EHHUIO CTYJIEHTOB, OCHOBAHHOTO HAa COYETAHUU TEOPETHUUYECKOTO Kypca,
MPAKTUYECKUX 3aHIATUN U CAMOCTOATEIIBHON NTO3HABATEIBbHON JIEATEIIBHOCTH CTYACHTOB.
N3ydeHue TeopeTHYecKoro Kypca npoBOAUTCS B CIEHHAIIM3UPOBAHHBIX JIEKITMOHHBIX
ayAUTOPHUSX C UCIIOJIB30BAHUEM BUAECOTEXHUKH, MO3BOJISIOUIEN TPAHCIUPOBATH Yepe3
MOHHTOP PUCYHKH, CXEMBbI, MOJIC]IA, KOTOPBIC B 3HAYUTEILHOM CTEIIEHU 00JIETYal0T
IMOHUMaHUE Kypca.

3aHATHUS IPOBOJATCS C MPUMEHEHUEM TPATUIIMOHHON U MOYJIbHO-
KOMIIETEHTHOCTHOM TEXHOJIOTUH C UCIIOJIb30BaHnEeM MHTEepHET-pecypCcoB.

Jlexuu mpoXoAAT KaK B TPAAULMOHHON (hopMe, B BUE MIPE3CHTALHA, TaK U B (opMe
NeKIUiA-uHPOPMAIUil, OPUEHTUPOBAHHBIX HA M3JI0KCHHUE U OOBSICHEHHE CTYICHTAM HAYYHOH
nH(OPMAIIHAH, TIOJICKAIICH OCMBICIICHHUIO W 3aIIOMUHAHUIO, JICKIIHH-KOHCYIbTAIUH, T/1e
TEOPETUYECKUI MaTEpHal 3apaHee BbIIACTCS CTYAEHTAM ISl CAMOCTOSITENIbHOTO U3YUYCHUS,
JUIS TIO/I-TOTOBKU BOMPOCOB JIEKTOPY, TAKUM 00pa3oM, KLU MTPOXOTUT 110 TUITY BOIIPOCHI-
OTBETBI-JUCKYCCHUS.

JlekuMOHHBIN MaTepHual 3aKpPEIUISIETCS B X0/1€ MPAKTUYECKUX 3aHITHI, HA KOTOPBIX
BBIIIOJIHSIFOTCS TPYIIIOBBIE WIIM UHIUBUAYalbHbIE 33JaHUS 10 NpoiiAeHHoM TeMe. Ha
MPAKTUYECKUX 3aHATUAX CTYACHTHI MPUOOPETAIOT HABBIKH UCCIIEI0BATENIbCKON
JEeSTeIbHOCTH U YMEHUS OOBACHATH PE3yIbTaThl IKCIIEPUMEHTA, OCHOBBIBASICh HA 3HAHUAX
TEOPETHUYECKOM YacTu Kypca. MHAMBUOYyanbHAs caMOCTOSTENbHAS TO3HABATENIbHAS
JeSITeNIbHOCTh CTY/IEHTOB 3aKJII0YaeTcs B [OA00pE JIUTEPATyphI O pa3zesiaM Kypca U ee
n3ydyeHuu. [Ipu 3ToM npeaycMoTpeHbl MHAMBUIyalIbHbIE U TPYIIIOBbIE KOHCYJIbTALlUU 10
M3y4aeMBbIM pazzenaM Kypca. B pe3ynprare u3ydeHus JaHHOU JUCUUILIMHBI CTYAEHThI
JOJKHBI IPUOPECTH 3HAHUS, YMEHUS U OIIPE/IeTICHHBIN OIBIT, HEOOXOIUMBIE I Oy ayIei
MpaKTU4eCKO AesTenbHoCcTH. CaMocTosTeNbHAs paboTa CTYIEHTOB CTUMYJIHPYET CTYIEHTOB
K CaMOCTOSITEIbHON IPOpa0OTKE TeM B MPOLIECCE BBHIMOJIHEHUS UHANBUAYAIbHBIX 33a/JaHUM, B
MpolLecce MOATOTOBKU K UTOrOBOM aTTecTanuu. CamocTosiTeNnbHas padoTa CTyIEHTOB
HAIPABJIEHA HA 3aKPEIUICHUE TEOPETUUECKOTO MaTEpUaa, U3JI0KEHHOTO IIPENOAaBaTEIIEM,
Ha TIPOpabOTKy TEM, OTBEACHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha TIOJTOTOBKY K
WTOTOBOM aTTECTALUU.

B xoze 3anATHI IpeanogaracTcs UCIoJIb30BAHUE KOMIUIEKCa MHHOBAIMOHHBIX
METOJIOB HHTEPAKTUBHOTO O0yUYEHUS CTYACHTOB, BKIIOYAIOIIETO B ce0sl:

- CO37]aHKe MPOOIEMHBIX CUTYaIIUN C TTOKA3aTENbHBIM PEIIeHHEeM TPOOIeMbI
MIPETIOIaBaTENEM;

- CaMOCTOSITEbHYIO TOMCKOBYIO JIESTENILHOCTh B PEIICHUH YUeOHBIX MpobieMm,
HAMPABJISEMYIO MPETIOIABATEIIEM;

- CaMOCTOSITENBHOE PelIeHHe MPO0IeM CTyIEHTaMU TI0]] KOHTPOJIEM MIPeroaaBaTers.

- Ipo0IeMHOE 00yUYeHUE — CTUMYIHMPOBAHUE CTYICHTOB K CAMOCTOSTEILHOM
«100bI4ey» 3HAHUH, HEOOXOIUMBIX JJIS PEIICHUSI KOHKPETHOM MPOOIeMBI.

- KOHTEKCTHOE 00YYEeHHE — MOTUBAIIUS CTYJEHTOB K YCBOCHHIO 3HAHUH TyTeM
BBISIBJIEHUS CBA3EH MEK/1Yy KOHKPETHBIM 3HAHUEM U €0 IPUMEHEHUEM.

- 00y4eHHEe Ha OCHOBE OIbITa — AKTUBU3AIIMS TO3HABATEILHOM JIEATEIbHOCTH
CTYJICHTOB 3a CYET aCCOIMAIMU UX COOCTBEHHOTO OIBITA C TPEIMETOM U3YUCHHSI.

- MHOUBUAYATbHOE O0yUeHHUE — BEICTPAUBAHUE CTYICHTaMU COOCTBEHHBIX
00pa30BaTeNbHBIX TPACKTOPHA HA OCHOBE ()OPMUPOBAHUS WHINBUAYAITBHBIX YI€OHBIX
IJJAHOB ¥ IPOIPAMM C YYETOM MHTEPECOB U MPEANOUYTEHUIN CTYIEHTOB.

- MeXAMCLUUITHHAPHOE 00y4YeHHe — UCTOIb30BaHUE 3HAHUI U3 pa3HbIX 00JacTei, ux
IPYNIIMPOBKA U KOHIIEHTPALU B KOHTEKCTE KOHKPETHOM pelIaeMoi 3a1auu.

- omepexaronias caMoCTOsATeNbHAasI paboTa — U3YYEHHE CTYyJ€HTaMH HOBOTO
Marepuania JI0 €ro U3JI0KEHHs IPENo1aBaTesieM Ha JIEKINUH U JPYTUX ayAUTOPHBIX 3aHATHUSX.



6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUs POMEKYTOYHON aTTecTallun
[IpencraByieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00eclieYeHHe U CHUILTNHBI

a) OcHoBHas JIMTepaTypa:
1. Korenbaukos, I'. . TepMoanHaMuka 1 KUHETUKA METAJUTYPrUYECKUX MPOLIECCOB:
(bU3UKO-XMMHUYECKHE PACUYETHI PaCIpeie]ICHIs] KOMIIOHEHTOB MEXAY METAIJIOM, IIJIAKOM U
ra3oMm c¢ ucrnoib3oBanueM komnbiorepHoi nporpammsl «I' UBBC — MUCuC» : yueOHoe
nocobue / I'. . Kotenbuukos, A. B. [1aBnos, A. A. Toncronynkuit. — Mocksa : MUCHUC,
2011. — 49 c. — ISBN 978-5-87623-417-9. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubmoteunas cuctema. — URL: https://e.lanbook.com/book/116989
2. TepMoanHaMuKa, KHHETHKA U PACUeThl METAILTYPIHUECKUX MPOIIECCOB : yueOHOe
noco6ue / C. H. Ilanepun, /1. Y. Peoxonkos, I'. B. Cepos [u np.]. — Mocksa : MUCHUC,
2010. — 235 c. — ISBN 978-5-87623-312-7. — TekcT : 21eKTpOoHHBI // JIaHb : 371€KTPOHHO
-oubmoreunas cucrema. — URL: https://e.lanbook.com/book/117022
3. [Tagepun, C. H. Teopusi TOMOTE€HHBIX M T€TEPOT€HHBIX IpoIeccoB: Teopus u
pacdeThl BRICOKOTEMITEPATYPHBIX CHCTEM U mporieccoB : yuebHnoe mocobue / C. H. [Tanepun,
I'. B. Cepos, /1. 1. PepxonkoB. — Mocksa : MUCUC, 2003. — 164 ¢c. — Tekcr :
ANEKTPOHHBIH // JlaHb : anekTpoHHO-O0nbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/117021

0) /lomoJiHUTEIbHAS JIUTEpaTypa:
1. Muxaiinos, ['. I'. TepmoanHaMuKka METaUTyprHUECKUX MIPOLIECCOB U CUCTEM :
moHorpadus / I'. I'. Muxaiinos, b. U. Jleonosuy, 0. C. Ky3nenos. — Mocksa : MUCHUC,
2009. — 520 c. — ISBN 978-5-87623-224-3. — TekcT : 21eKTpOHHBIH // JlaHb : 371€KTPOHHO
-Ounbnuoteunas cucrema. — URL: https://e.lanbook.com/book/117016
2. [Tanepun, C. H. ®u3nuko-xumMus METaII0B U HEMETAIIINYECKUX MaTEpUaoB :
yaeOHo-metoaunueckoe nmocodue / C. H. ITanepun, I'. B. CepoB. — Mocksa : MUCHUC, 2007.
— 94 c. — Texkcrt : anexTpoHHbIH // Jlanb : snekTpoHHO-O0ubIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/1865
3. [Terenun, A. JI. TepMoauHamMuKa 1 KHHETUKA METAJUTYPrudecKux npoieccoB. Kypc
nekuui : yaeOnoe nocodue / A. JI. [lerenun, E. C. Muxanuna. — Mocksa : MUCUC, 2005.
— 92 ¢. — Tekcr : anexkTpoHHbIH // JIaHb : 3nekTpoHHO-O0UOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/1846

B) MeToanueckue yKazaHusi:
1. CmupHoB, A. H. TepmoauHaMuKa IpoIeccoOB FOPEHUs TOIUIMBA | METOAUYECKHE
YKa3aHUs JUIS CTYIEHTOB MO AUCHUIIINHE "Du3ndeckas XuMHUs METAILTyPTHUECKUX
nporeccoB" / A. H. Cmupnos, M. A. lllecroburos, C. B. IOauna ; MI'TY. - Marautoropck :
MI'TYVY, 2013. - 1 sanektpon. ont. guck (CD-ROM). - 3aru. ¢ Tutyi. s3xkpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3573
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)
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[Tpunoxenue 1

6 YueOHO-MeToIuuecKoe 00ecrieueHre CaMOCTOATENBHOM paboThl 00yJaIOIINXCS

1. Knaccndurauma metannypruyeckmx npoueccos. OCHOBHbIE 3aKOHbI TEPMOAMHAMUKKU. IHEPrUs
fm66ca M xummnyeckmin noTeHUMan. KoHCTaHTa XMMNYECKOTo PaBHOBECUA M YPaBHEHME N30TEPMbI
peakunn. CTaHgapTHoEe n3meHeHue aHeprum M'mb6ca. CmelLeHe paBHOBeCUA M NpasBuao ¢as.

2. TopeHwve oKkcuaa yrnepoga. lopeHune Bogopoga. Peakumsa BogaHOro rasa. Peakuus B3aumogencrams
yrnepoga c CO,. Peakumu HENOJIHOTO M NOJIHOTO rOPEeHUSA yriepoaa. PaBHOBeCHbIV COCTaB rasa.
BocniiameHeHMe rasoBbix cmecel. LlenHble peakunn. KUHETMKA U MexaHU3M ropeHusa TBepaoro
yrnepopa. OCHOBbI KUHETUKM reTePOreHHbIX MPOLECCOB. XapakTepucTnka anddysmoHHbIX NpoL,eccos.
OcobeHHOCTM NpoLECcCcOoB B KMHETUYECKON U anddy3MoHHOM obnacTax.

3. KMHeTMKa OKUCIeHNA MeTannoB. Posib auddysnm peareHToB Yepes OKaINHY U
KPUCTaNINIOXMMUYECKOIO NPeBpaLleHns Ha rpaHumLe MeTan - okeng,. PopmanbHO-KMHETUYECKOe
ypaBHeHMe npouecca 1 ero aHanus. KnHetmnyecknii n AndedysMoHHbIN pexxum peakumu. BamsaHue
TEMNepaTypbl Ha CKOPOCTb OKUCAEHUA. OKUCAUTENbHOE PadUHMPOBAHME KUOKMX METANOB.
MocnenoBaTenbHOCTb OKUCNEHUA Npumeceit. TepMOoAMHAMMUYECKMI aHaNU3 PeakLmmn Uuccoumanmm
KapboHaToB. KMHeTHKa npouecca AUCCoUMaLmMm, 0COBEHHOCTU KPUCTAIOXMMMYECKOTo NpeBpaLLeHus.
ABTOKaTanus npouecca. BanmsHue namenbyeHns Teepablix $pas Ha TEPMOANHAMUYECKUE U KUHETUYECKUNE
XapaKTePUCTUKM NpoLiecca.

4. CTpoeHue 1 CBOICTBA MeTalypPrnyeckmx pacniaBos. PU3NKO-XMMUYECKUA aHaNN3 LWNAKoB. [1BOMHbIe
AnarpaMmmbl COCTOSIHUSA LWNAKOBbIX cucTem. Aunarpamma coctoaHusa cuctembl CaO—AIL,0;—Si0..
PacnnasneHHble wnaku. MonekynapHaa Teopusa. BA3KOCTb WnaKos.

Cepa B uyryHax 1 ctansax. Mpouecchl aecynbdypaLmm KenesHbix cnnasos. Masbl (B040poA4 M a30T) B
)esie3HbIX cniaBax. PacTBOPMMOCTb ra3oB. KMcnopog, B kenesHbix cnnaBaxHemetanimueckue
BK/IIOYEHMA B CTaNAX U TEXHONOTMYECKME cnocobbl padUHUPOBAHUA MeTanna OT HEMETa/IMYECKUNX
BK/lOUEHUI. [OBEPXHOCTHbIE ABMEHMA B META/LTypruyeckmx npoueccax. MoBepxHOCTHOE HaTAXKEHUe
LUNAKOB U Kene3HbIX CNAaBoB. [loBEPXHOCTHO-aKTUBHbIE BELLLECTBA.

dopmynuposKa UHAMBUAYANbHOrO 3agaHuA Nel

1. [Ona peakumun BogaHoro raza CO + H20 = CO2 + H2 onpenenntb BO3MOXHOE HanpasaeHue
peakumn M pPaBHOBECHbIN COCTaB rasa npu Temnepatypax: 700, 800, 900 u 1000° C, ecau
NCX04HasA ra3oBas cmecb comeput 23% CO n 27% H20, 20% CO2 n 30% Ha.

2. OnpegennTb paBHOBECHbIN COCTaB rasa B peakuuun benna-byayapa C,+CO2 =2CO

dopmynuposKa nHaMBMAyanbHoro 3agaHma Ne2

3apgaual



OnpeaennTb aKTMBHOCTb OKcHAa enesa FeO B NOIMKOMNOHEHTHOM LWnaKe (Tab. 1).

Tabnmua 1
CocTaB W/1aKoBOro pacnaaea mac. %
BapuaHTt CaO MgO MnO FeO SiO, P,0s
1 40,0 5,0 3,0 25,0 25,0 2,0
3apaua 2
OnpeaenvTb akTUBHOCTb KOMMOHEHTOB B CM/1aBax Ha OCHOBe »Kenesa (Tabn. 2,3).
Tabanya 2
XMMUYECKUIA COCTaB KenesHbix cniaBos (Macc.%)
BapuaHT C Si Mn Cr S P 0]
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabnnua3
MapameTpbl B3aMMOAENCTBUA €  KOMMOHEHTOB CMIaBOB Ha OCHOBE Xe/e3sa
npu 1600 °C
dnemeHT dnemeHT )
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
o -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20




MemoduyecKkue peKomeHOayuu 0718 N0020MOBKU K 3a4yemy

MoAroToBKa K MPOMEXYTOUHOM aTTecTaumm No ANCUMNANHE 3aKI04aeTCA B U3YYEHMN
TEOPETUYECKOro MaTepuana no KOHCNEeKTaM SeKLUMIA, UICTOYHMKAM OCHOBHOW 1 AOMNOHUTENbHOM
NNTepPaTypbl, BKAKOYAA TeMbl CAMOCTOATE/NIbHOIO N3y4yeHnAa, OPUEHTUPYACb Ha CMNCOK KOHTPOJIbHbIX
BOMPOCOB MO COOTBETCTBYIOLLMM TEMaM.

Mpu camocToATeNIbHOM U3Yy4EeHUM MaTepuana PEKOMEHAYETCA 3aHOCUTb B TETPAAb OCHOBHbIE
NMOHATUA, TEPMUHbI, GOPMYIMPOBKM 3aKOHOB, GOPMY/Ibl U YPaBHEHUS, BbIBOAbI MO U3y4aeMon Teme.
MN3yyeHne ntoboro sBonpoca HeobxoAMMO NPOBOAUTbL HA YPOBHE CYLLHOCTM, @ HE Ha YPOBHE OTAENbHbIX
ABNEHNI. 3To cnocobcTByeT bonee rnybokomy M NPOYHOMY YCBOEHUIO MaTepurana.

B cnyuae 3aTpyAHEHUA NMPU U3YYEHUU AUCLMNANHBI ChedyeT 06pallaTbCa 3a KOHCYAbTauMel K
npenogasaTesio.



7 OIIeHO'leIe cpeacrea AJid MIpoOBEACHUSA l'lpOMe)KyTO‘IHOi/i arrecranmuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Ipuio:xxkenne 2

Kon
NHaukaTop AOCTHIKEHUS KOMITICTCHITMH
AHIUKATOpa

O1neHOYHBIC CPEACTBA

OIIK-1 CnocobeH pemaTh MpOU3BOACTBEHHBIE U (MJIN) HCCIIE0BATENLCKUE 33/1a49H, HA OCHOBE (PyHIAMEHTALHBIX 3HAHUN B 00JIACTH METAJUTypIUU




OIIK-1.1

Pemaer mnpodeccuonanbHbie

o0JIacTH  MeTaJuIypruu
METaLI000pabOTKH,
¢byHaaMeHTalbHbIEe 3HAHUS

u

3ajJauyd B
MPOLIECCOB
UCTIOJB3Ys

TepmoauHaMuka U KMHETUKA peakiUil TOpeHus: B ra3oBoi (ase, reTeporeHHble peaKiiH.
3akonel l'ecca, Kupxropa u crnenctBuss u3 Hux. TepmoauHamMuueckue (QyHKIUH
(MOTEeHLMAJIbl), XUMUYECKUH TOTEHLUAIL.

AHanu3 paBHOBECHS peaklMii TOPeHUst BOJOPOAa 1 MOHOOKCH A yriiepoaa, Kuciopoausii
noreHMan ra3oBod (aspl. Peaknus BoxsHoro raza. KuHermka M MexaHM3M peakuuil
ropeHus. TepMoIMHAMMKA PEAKLUNA FOPEHUs yriepoaa




OIIK 1.2 Bnageer crocobamu u mpuemamu permieHus [T epMOIMHAMUYECKHI  aHAJIM3 TIPOIECCOB  TEPMHYECKOW THUCCOIMAIMA  XHUMHYECKHUX!
HCCIEAOBATENIbCKUX 3a7ad B IPEIMETHOM |COeIMHEHUI. YTIPYTOCTh JUCCOLMAIUY.

00J1aCTH METAIUTYPruu U MeTauiooopaboTku | {ucconmarus kapOoHAaTOB M OKUCIOB. KuHETHMKa, MEXaHHM3M MpoIecca IUCCOIUAlUN
KapOoHaTOB MeXaHW3M U OCHOBHbIE KHHETHUECKHE 3aKOHOMEPHOCTHU MPOLECCOB OKUCIICHUS]
METAJIJIOB

OOmass XapakTepUCTUKA BOCCTAHOBHUTEIHHO-OKUCIUTEIBHBIX peakinuid. MexaHusm u
KHHETHKA BOCCTAHOBJICHHS OKCHUIOB.

TepMmoauHaMuKa BOCCTAHOBJICHUS META/IOB ra3amMu. BoccTaHOBIIEHHE OKCHJIOB METasuia
BOJOPOJOM U OKCHIOM yriepoza. Kap6o - MeTanmnoTrepMuieckoe BOCCTAHOBIICHHE OKCUIOB.




OIIK 1.3 [Ipumensier dbyHaaMeHTaNbHbIC|MEeTALTyprUYecKre pacIuiaBbl. AKTHBHOCTb KOMITOHEHTOB B pacTBopax.
MEXIUCIUIUTMHAPHBIC 3HAHUS JUIsl pemieHus [Metammyprudeckue nutakd.  CymnHOCTh OKHCIUTEIBHOTO padUHUPOBAHUS JKEIE3HBIX
3a/1a4 B MpoQeccCUOHANBbHOM IeATEeIbHOCTH  [CIUIAaBOB, BakyyMupoBaHu. Ilporeccol nedocdopanuu, aecyinbPypanuu B KEJIE3HBIX

cruiaBax. Packucnenue wmetaiioB. [IoBepXHOCTHBIE SIBJIIEHMS B METAIYPrUYECKUX.
[10BEpXHOCTHO aKTUBHBIC BELIECTBA.




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

[IpomexyrouHas arrectanus no gucuuiuinHe «®dusudeckas XUMHS NHPOMETAILUTYPrHYECKHX
IIPOLIECCOBY BKJIIOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJIIOLIME OLEHUTHh YPOBEHb YCBOCHUS
06yanOH_[I/IMI/ICSI 3HaHHﬁ, " MPAKTUYCCKUC 3a/laHUs, BBIABJIAIOINWEC CTCIICHD C(l)OpMPIpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMeE 3aUeTa.

3aver MO AAHHOW AMCIMIUIMHE IPOBOIUTCA B BHIE TECTa WIM B YCTHOW (hopme 1o
BOIIPOCAM M3 CIIUCKa, JTOBEJCHHOTO 10 CBEACHUS CTYAECHTOB.

[TokazaTenu u KpUTEPHH OLICHUBAHUS 3a4eTa:

— OIEHKY «3a4YTEeHO0» CTYACHT IOJyyaeT, €CIM MOXET IOKa3aTh 3HAHUS Ha YPOBHE
BOCIPOM3BEACHUS M 00BsICHEHNS HH(OpMAIUK, MOXKET aTh OLICHKY MPEAIOKESHHON CUTYaIHH,
IIPaBWJIbHO OTBeYaeT Ha He MeHee 4eM 50% BOIpOCoB TecTa.

— OIICHKY «HE 3a4TeHO0» CTY/ACHT MOJIy4aeT, €CIIM He MOKET I10Ka3aTh 3HaHUs Ha YPOBHE
BOCIIPOM3BEJCHUS W OOBSICHEHUS HMHMOpMAIMM W JaTh OLEHKY IPEII0KECHHOW CHUTYaIlHH,
IpaBUIbHO OTBeYaeT Ha MeHee ueM 50 % BompocoB TecTa.



