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I. 3AT'AJIBHI BITOMOCTI

Pob6oua nporpama ckiiajjeHa Ha OCHOBI KBaJli(hiKaI[IIHOT XapaKTepuCTUKH OakanaBpa
3a haxom 6.05040201 "JIuBapHEe BUPOOHHUIITBO YOPHHUX 1 KOJILOPOBUX METAIB Ta CILIABIB",
HaByaibHOro 1uiany Ha 2011/2012 HaBuanpHUM PIK, 3aTBEPIKEHOTO PEKTOPOM aKaaemii,
TUIMIOBUX MPOrpaM JUCHUILTIH "D13UK0-XiMisl MeTanypriiHux mnpoiecis 1 cucrem" 1 "TexHo-
JIOTis MeTanypriiiHoro BupooHuiTea" mis cneriaibHocTi 11.06, 3atBepmxennx YHMO I'K
CPCP no napozaniit ocsiti 1990 p. 1 po6oyoi nporpamMmu AUCHUILIIHHU, 3aTBEPIXKEHOT HA 3a-
cimansi kadeapu TOJIB 18.09.2010 p. JducuuruiiHa HaJIEXKUTh 10 LUKIY mnpodeciiiHo-
OpIEHTOBAHMX JAMCIMILIIH 32 MEPETIKOM MPOrPaMHU.

Oco0nuBa yBara npualieHa po3risiAy BIUIMBY XapakTepy (hi3MKO-XIMIYHHMX 1 TEXHO-
JIOTTYHUX MPOIIECIB, IO MPOTIKAIOTh Y METAypPriifHOMY arperarti, Ha 0COOJMBOCTI KOHKpe-
THOTO BHUPOOHHUITBA. 3 IIEI0 METOK OCHOBHI PO3JUIM PO3TAlIOBaHI B TAKOMY MOPSIKY:
CKJIaJ 1 BIIACTUBOCTI BUCOKOTEMIIEPATypHOI ra3oBoi (ha3u; YTBOPEHHs 1 JUCOIallis XiMId-
HUX CHOJYK; TEOPETUYHI OCHOBH BITHOBIIOBAJILHUX MPOIECIB; Oy/10Ba 1 BIACTUBOCTI METa-
JYPrifHUX PO3IUIABIB; OCHOBU B3a€MO/Il METaIypriiHOI, OKCUAHOI 1 ra30Boi (a3; miaAroro-
BKa MaTepiaiiB J0 IJIaBKH; METAIypriiiHe NajJuBO; BUPOOHUIITBO YaBYHY; BUPOOHHIITBO
CTaJli; mo3arniyHa oOpoOKa, po3JIMBKa Ta KpUCTali3alis cTalli; BAPOOHULTBO (PEpOCILIaBiB;
OCHOBHU KOJIbOPOBOi MeTaiyprii. [ljist migBuieHHs: e(peKTUBHOCTI HaBYaHHS 0CO0JIMBA yBa-
ra 3BepTA€ThCSl HA TEXHOJIOTTYHI PO3PAXYHKH 1 PIIIEHHS 3a]1a4, 1110 KOHKPETU3YIOTh OCHOB-
H1 TTOJIO’KEHHSI TaHOTO KYPCY.

s BUBYEeHHS qucuMIUIiHA "Teopis 1 TeXHOJOTisI MeTaaypriiHoro BUpoOHUIITBA"
CTYJEHTH MOIEepeaHbO MOBUHHI 3aCBOITH Takl aAucuumiiHu: Pizuka, Buia matemaTtuka,
Ximig, Pi3uyHa XiMis.

Huciumuiina "Teopist 1 TEXHOJIOT1S METATYpriiHOrO BUPOOHHUITBA" € OJTHIEIO 3 OCHO-
BHUX CIEUIAIbHUX JUCHUIUTIH, 110 (OPMYIOTh Y MailOyTHIX (paxiBLiB-TUBapiB MpodeciitHi
3HaHHS. J{UCIHUIUIIHA TOTY€ CTYJIEHTIB 10 BUBUEHHS JTUCUUILIIH: TeopeTHuHi OCHOBH JIMBa-
pHOro BUpOOHHMIITBA, TexHoisoris auBapHoi Gopmu, OCHOBH Teopii MIABKH JIMBAPUHUX
cruiaBiB, BUpOOHHUIITOBO BUIIMBKIB 3 cTaji, BUpOOHUIITBO BUJIMBKIB 3 CIUIABIB KOJHOPOBUX
MmetaniB CrienianbHi BUAM JIUTBa, [leul nuBapHux nexis, [IpoekTyBaHHS TUBapHUX LEXIB.

II. PO3HHOAIJI HABYAJIBHOI'O YACY
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JUIst CTYJIEHTIB, SIKI HABYAIOTHCS 3a JACHHOIO (hOpPMOI0 mependayeHO BUKOPUCTAHHS
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CkJ1azx Ta BIIaCTUBOCTI 9 36 | 1,0 | 19 | 3axuct npakTU4HO1
BUCOKOTEMIIEPATYPHOL poboTu Ne 1
ra3zoBoi (aszu 3axHUCT NPAKTUIHOI
po0oTu Ne 2
KonTponsna pobota Ne 1
2 | 3aKOHOMIpHOCTI 9 36 | 1,0 | 27 | 3axuct NpakTU4HOI
MPOLIECIB YTBOPEHHS 1 poboTu Ne3
nucorjamii  XIMIYHHX
CIIOJIYK, OKHCIIIOBaJIb- KonTponsna pobota Ne 1
HUX 1 BIJHOBIIOBAJIb-
HUX TPOILIECIB
3 | bynoBa 1 BnactuBoCTi | 9 36 | 1,0 | 12 | 3axuct npakTUYHOI
METaTypridiHUX  po3- poboTu Ne 4
miaBiB. OCHOBHM B3ae-
MO/Iil METaJIeBOi, OKCH- KontponsHa pob6ota Ne 1
JTHOT 1 ra30B01 a3
4 | IligroToBka cupux | 10 | 36 | 1,0 | 20 | KonTtponsHa pobota Ne 2
MarepiaiiB J0 TJIABKH.
MertanypriiiHe TaIuBo. 3axuCT MPAKTUYHOT
BupoOHu1ITBO YaByHY. poboTu Ne 1
5 | BupoGuuurBo crani 10 | 36 | 1,0 | 23 | KonTpoasHa pobota Ne 2
3axHUCT NPAKTUIHOI
pob6otu No 2
6 |Ilozamiuna o6pobOka, | 10 | 36 | 1,0 | 13 | KonrponbHa po6ota Ne 2

PO3JIMBKA 1 KpHUCTali3a-
i ctani. BupoOHuIT-
BO (epocrasiB. Me-
TaIyprisi KOJBbOPOBUX
MeTalliB

3axHUCT NPAKTUIHOI
pobotu Ne 3




III. META 1 3BABJAHHSA JUCIHUIIJITHA

Huciumuiina "Teopist 1 TEXHOJIOT1SE METaTypriiHOro BUPOOHUIITBA" BUCBITIIIOE 1 CUC-
TEMaTU3y€e KOHKPETHI SBUILA B METATYPTriiHUX CUCTEMAaxX 1 arperarax Ha OCHOBI 3araJibHUX
3aKOHOMIpHOCTEN (Pi3uKH, XiMiT 1 PI3UUHIN XiMii.

MeTtoto BUKIIaJaHHS JUCHUIUTIHH €:

HABYaHHS aHaJI3y TEPMOJUHAMIYHUX 1 KIHETUYHUX 3aKOHOMIPHOCTEHN HallBaXIIn-
BIIKX (PI3UKO-XIMIYHUX SIBHIII, 1[0 CKJIAIAIOTh OCHOBY CYYaCHHUX IPOIECIB Y Me-
TaJyprii 1 TMBApHOMY BUPOOHUIITBI YOPHUX 1 KOJIbOPOBUX METAIIB;

BHUBUYEHHS POOOTH 1 KOHCTPYKII OCHOBHUX TUIABUIIBHUX arperariB, (Pi3UKO-XiMi-
YHUX OCHOB BUPOOHMIITBA YaByHa, CTaJi 1 (hepOCILIaBIB;

aHaJi3 ICHYIOYUX MPOIECIB TEXHOJOT1M BHUIUIABKM CTajl JJIS BWJIMBKIB 1 BU3Ha-
YeHHS! ONTUMAJIbHUX CKJIAJIB IIUXTH JIJIs BUIUIABKU JIMBAPHUX CIUIABIB 3 HEOO-
X1THUM CKJIQJIOM.

[Iporpamoro Kypcy nependadaeTbcss BUBYEHHS JBOHAAISNTH TEM, L0 XapaKTepU3y-
I0Th OCHOBHI1 HaNPSIMKU Cy4acHOi METayprii.

3ajauero BUBYCHHS AUCIUIUIIHA € HaBYaHHS MalOyTHIX 1HXKEHEpPIB-JIMBAPIB KOPHC-
TyBaHHIO MeToAaMH (I3MYHOT XIMIi JUIsl aHali3y MepeTBOPEHb, IO BiAOYBAaIOTHCS B METa-
JYPrifHHUX arperatax, MPOBEJECHHIO METATYPrifHUX MPOIECIB B ONTUMAIBHUX TEXHOJIOT14-
HUX pexKUMax.

VY pe3ynbpTaTi BABYEHHS AUCIHUILIIHU CTYIEHT TOBUHHUMN

3HaTH:

TEOPETUYH1 OCHOBU JMCLMIUIIHU B 00Cs31, HEOOXITHOMY JJisi PillIeHHS BUPOOHMU-
YUX 1 JOCIIIHUILILKUX 3a71a4;

OCHOBHI BJIACTUBOCTI €JIEMEHTIB 1 IXHIX CMOJIYK Y PI3HUX arperaTHUX CTaHax 1 ce-
pEAOBHIIAX;

CTPYKTYpPY 1 BIACTUBOCTI PIAKUX 1 TBEPJAUX METaJiB, CIUIABIB 1 IIJIAKIB;

3arajbHl 3aKOHU TEPMOJMHAMIKHM 1 KIHETUKH METAIyprifHUX peakuii 1 (a30BUX
NEePETBOPEHb;

(b13UKO-XIMIYHI OCHOBHU TUTABKHU 1 JIMTTS METaNIB 1 (PI3MYHUX SBHIIL, 1110 CYIPOBO-
JDKYIOTh TEXHOJIOTIIO X MPOIIECIB;

TEPMOJIMHAMIYHI OCHOBU 1 TEXHOJIOT1YHI MEeTONly padiHyBaHHS METAIEBUX PO3-
IIJIaBIB;

MPOIIECU KpUCTai3allii 1 3aTBEP/IIHHS CIUIABIB;

CyyacHe IIMXTOBE, MJIABUIIbHE 1 PO3JIMBAJIbHE YCTATKYBaHHS.

VYmitu:

3aCTOCOBYBATH 3arajbHl MOJOXEHHS (I3MYHOI XIMIl JO KOHKPETHUX MPOILECIB
METaTypriiHOTO 1 JIUBAPHOTO BUPOOHHUIITBA;

CKJIaJaTH PIBHSAHHS METATypriiHUX peakiiiil 1 IpOBOAUTH IXHIA TEPMOJUHAMIY-
HMI aHaI3;



BU3HAUYUTU HAIMPSIMOK MPOTIKAHHS MPOIIECIB, pO3PAaXOBYBAaTH pIBHOBAra B CHCTE-
Max, OMUCYBaTH MEXaHi3M 1 KIHETUKY XIMIYHUX MPOIECIB METaTypriiHOTIO 1 JIH-
BapHOT0 BUPOOHUIITBA;

MPOBOJUTH BUCOKOTEMIIEPATYPHI €KCIIEPUMEHTH MO BUBUYECHHIO (DI3UKO-XIMIYHHX
MPOLIECIB YOPHOI 1 KOJIBOPOBOI METAIYPrii, BKIIOYAIOYM MPOLIECH, IO MPOTIKA-
I0Th MPU BUILIABII JJUBAPHUX CIUIABIB 1 iXHs B3aEMOIisI 3 TUBAPHOIO (POPMOI0;
3aCTOCOBYBATH METOJM MaTEeMaTUYHOI OOpOOKM pe3ysbTaTiB 1 MOJAEIIOBAaHHS Ha
EOM;

PO3POOIISATH TEXHOJIOTIO MJIABKHU JIMBAPHOTO CIUIaBY 3 HEOOXITHUMU BIACTHBOC-
TSMH NPU MIHIMAJIBHUX BUTpaTaX TPYAOBHX 1 MaTepiaJbHUX PECYPCIB;
PO3PaxXOBYBATH ONTUMAIbHUM CKJIAJl ITUXTH;

3IHCHUTHU MPOEKTHI PO3POOKU B 00J1aCTI METATYPTriiHUX MPOLECIB.

OHaHYBaTI/I HaBHUYKaMMU:

po0OTH 3 TOBIIKOBOIO, JOBIIKOBO-HOPMATHUBHOKO i iHIIOIO HAYKOBO-TEXHIYHOIO
JTEPaTYpOIO 1 JOKYMEHTAIIIEIO;

(dbopMyITIOBaHHS 3arajbHUX 1 YAaCTKOBHX BUCHOBKIB 3a pe3yJIbTaTaMU eKCIIEpHMe-
HTIB 1 TEOPETUYHOTO MOJICIIIOBAaHHSI.



IV. TEMATAYHWH IUIAH
IV.1. PO3ITOAII HABYAJIBHOI'O YACY 3A TEMAMM
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Tpumectpu 9

Po3nin 1- Teopia MeTanypriifHux npouecis
MOAVYJIb 1
Tema 1.1. Ckmag Ta  BJIaCTUBOCTI
BHUCOKOTEMIIEpaTypHOI ra30Boi (asu.
Jliteparypa: [ 1] 1-45, 55-70; [ 2 ] 15-66;
[3]7-15;[ 14 ]48-55.

MOJAVJIb 2
1.2. YTBOpeHHs 1 qucoIialis XIMIYHUX
CIOJIYK.
Jliteparypa: [I] 70-123;[2] 67-78; 95-113;
[3] 40-45; [14] 157-159;
[15] 19-32; [17] 88-90.

1.3 TeopeTH4Hi OCHOBU BiTHOBIIFOBAJILHUX

MPOLIECIB.
Jliteparypa: [I] 88-98, 125-134; [2] 115-
139; [3] 55-65, 82-105; [15] 35-45.

MOJAVJIb 3
1.4 bynoBa 1 BIacTUBOCTI METATyprilfHUX
PO3ILJIaBiB
Jliteparypa: [1] 204-244; [2]168-205; [3]
118-137, 148-160; [14] 90-97; [15]
75-89; [16] 122-172; [17] 130-135.

1.5 OcHoBH B3aeMoOJii METaleBOI, OKCHU/I-
HOT1 1 Ta30BO1 ¢a3.
Jliteparypa: [1] 244-328; [2] 227-239, 271-
280; [3] 174-179, 196-210, 240-
255; [14] 115-146, 173-192;
[15] 89-93, 141-160; 173-189.




1 2 3 4 5 6 7 8

Tpumectpu 7

Po3ain 2 - TexHosoriss MeTaJIypriiHOro
BHUPOOHMUTBA
MOJAVYJIb 4
2.1 IligroToBKa cupMx  MaTepialiB 110
TUJTaBKH.
Jliteparypa: [4] 15-47, [5] 8-13.
2.2 MeranypriiiHe najauBo.
Jliteparypa: [4] 13-18, [5] 54-57.
2.3 BupoOHHUIITBO YaByHY.
Jlitrepatypa: [4] 50-88, 104-110, 119-128 2 2 20
[5] 12-60.
MOAVYJIb 5
2.4 BupoOHHUIITBO cTai 4 4 2 20
Jliteparypa: [4] 149-341, [5] 147-342.
MOJAVYJIb 6
2.5 IlozamiyHa o0poOka, po3IuBKa 1 KpUC-
Taxi3alis CTal.
Jliteparypa: [4] 342-386; [5] 357-413.
2.6 BupobuuurBo (hepocruiaBiB
Jliteparypa: [4] 387-406, [5] 414-434; 1 20
[18] 205- 227.
2.7 Metanyprisi KOTbOPOBUX METaJIB
Jliteparypa: [4] 407-469; [5] 435-477. 2 2 20

IV.2. JEKIII

PO31J1 1 - TEOPISI METAJIYPTTMHUX ITPOIIECIB

MOJY.JIb 1

Tema 1.1. CrkJ1aa Ta BJACTHBOCTI BUCOKOTEMIIEPATYPHOI ra3zoBoi gasu.

Jlexnin 1. 3arajpHi XapaKTEpUCTHKU BUCOKOTEMIECPATYPHUX ra30BuX (a3. PyHKIIIOHAJIBHI
3B’SI3KM_CKJIAAY 1 OKHMCIIOBAJILHO-BIIHOBJIIOBAJBbHUX BIACTUBOCTEN ra3oBoi ¢as3u. KucHe-
BUI noTeHInan. I opiHHs MOHOOKcHAY Byriemo. I'opiHHs BoaHIO. Peakilis BOASHOro rasy.
KucHeBHii MOTEHINIAI CKJIAAHUX Ta30BHX (ha3. MexaHi3M B3a€MOJIII pearcHTIB B Ta30BUX
cymimax. JlaHmrorosi peakuii. Mexani3M ropinnsg H 1 CO. Jlucouialiig MOJIEKYJ Ha aTOMU

1 paJuKaJin.




Jluoaxmuuni 3acoou: Ilnakatu: AG(T) peakiiit ropiaHs; PiBHOBara peaxiiii BOJSHOTO rasy.
Ilocunanns na nimepamypy: [1] 8-45; [2] 15-36, 48-56; [3] 10-30.

3aeoanns na CPC: TloBroputu po3auiu kypey «PizuuHa xiMis»: TepMoanHamika
XIMIYHUX peakiliid, XiMiyHa piBHOBara. BUBUeHHs JNEKLIHHOrO MarTepiaiy.

Jlexkuis 2. @i3uko-xXiMI4H1 BJIACTUBOCTI BYIJIelf0. Peakiii B3aeMo/ii BYTJIEIO 3 BYTJIEKHC-
M razom. Peakiiigs HemoOBHOIO 1 IOBHOTO TOPIHHS Byrielio. B3aemoist Byrnemro. B3ae-
MOJ1 BYTJICIIO 3 BOJISIHOIO napor. OcoOIMBOCTI KIHSTHKHU FeTeporeHHnX peakiii. Kine-
THYHUH 1 JUY3IHHAN pEKUMHU I'€TEPOreHHOI peakiii. MexaHi3M OKHUCIIEHHS BYIJIELIO.
MexaHi3M 1 KIHETHKA PO3KJIaJly MOHOOKCHAY BYIJIEIIO.

Jluoaxmuuni 3acoou: Ilnakatu: Kpuctaniuna crpykrypa rpadity. Cxema pyiHyBaHHS T10-
BEPXHEBUX KOMILJIEKCIB.

llocunanns na nimepamypy: [1] 55-70; [2] 48-58; [3] 30-37.

3asoanns na CPC: BUB4eHHS JEKIIMHOTO MaTepiay.

MOJY.JIb 2

Tema 1.2. YTBopeHHd i Aucomiamia XiMiYHUX CIIOJVK

Jexknin 3. TepMoanHaMIYHHAK aHaJI3 MPOIECIB YTBOPEHHS 1 AUCOINAIT CIOAYK Y IeTEPO-
reHHuX cucteMax. I'azomoaiona aucornaitsd. KonjeHncatHa aucolnaitis. Bius yrBopeHHs
PO3YHMHIB Ha NPYKHICTh JUCOIAIi. YMOBH YTBOPEHHS HOBOI (pa3u. YTBOpPEHHS Ta PICT 3a-
poJikiB. KiHeTnuyH1 0cO0JIMBOCTI IIporieciB aucoriali. Peakiiisg po3kiaay KapOOHATY Kallb-
miro. MexaHizM peakiii po3najay kKapOoHaTy Kanbliro. OKUCIEHHS METaIiB. TepMoanHaAMI-
Ka YTBOPEHHS 1 AMcCoINaIli oKCHAIB 3aii3a. JliarpaMu CTaHy MeTalaypridHux cucteM. Jliar-
paMH CTaHy CHUCTEMH 3adi30-KuceHb. KiHeTHka OKMCIEHHS MeTaaiB. MexaHI3M OKMCIICHHS
3aj1i3a.

Jluoaxmuuni 3acoou: Ilnakatu: CriopiTHeHICTh MeTalIB 1 kKucHio. Jliarpama ctany Fe-O.
TemnepatypHa 3anexHIicTh eHeprii ['100ca mis peakiiit cuctemu Fe-O. CtpykTypa okamu-
HU. [30TepMu mapiiagabHOrO TUKY KUCHIO MPU TUCOLIAIli OKUCITIB 3aji3a.

llocunanns na nimepamypy: [1] 70-113; [2] 67-78, 95-110; [3] 40-55.

3asoanns na CPC: TloBroputu posnin kypcy «®izuuna XiMmis»: da3oBi piBHOBAru.
BuBuenHs nexuiiiHoro Marepiany. BuBueHHs inekiiiiHoro wmatepiany. IloOynyBatu y
KOHCIIEKTI aiarpamy ctany Fe-O. Jlatu ii getanbHuii onwuc.

Tema 1.3. TeopeTu4Hi 0OCHOBM Bi/IHOBJIOBAJILHUX IMPOIECIB.

Jlexkuisa 4. TepMoaMHaMiyHl OCHOBH BLIHOBJIEHHS a300A10HHMH BLIHOBIOBaYaMu. Bijg-
HOBJIEHHS OKCHJIIB METAJIB MOHOOKCHJIOM BYIJIEI0. BimHOBIEHHS OKCHUIIB BoaHeM. Tep-
MOJMHAMIYHI OCHOBM BIJHOBJIEHHS TBEPAMM ByIJIElleM. BigHOBIEHHS OKCHJIB 3aji3a B
MPUCYTHOCTI TBepAoro Byriemnro. HapyriermroBanus 3ajiza. MeTaJloTepMIYHE BIIHOBIIIO-
BaHHs. BiZHOBJIEHHS OKCHUIIB 13 PO3YMHIB 1 OIPU IIEPEXO0/11 IPOAYKTY BLIHOBIIOBAHHS B PO3-




uyH. BiTHOBIEHHS OKCUIIIB, 1110 3B sI3aHi y CKJIaaHi crionykn. KiHeTHka BiIHOBICHHS OKCH-
JliB Ta30M-BIIHOBJIFOBaYeM. MexaHi3M BITHOBIIOBAJIHLHUX MPOIIECIB.

Jluoaxmuuni 3acoou: Ilnakatu: PiBHOBara razoBux cymimeit CO-CO, 3 okcuaamu 3aiiza i
ByrieneM. [30TepMu piBHOBaXHOT'O TUCKY MOHOOKCHTY BYTJICIIO MPY BITHOBJICHHI OKCH-
IiB 3ami3a. [30Tepma BiTHOBIEHHS OKCUIB 3aji3a. PiBHOBara peaxiiiii BITHOBJIEHHS OKCH-
B 3aJ1i3a BOJHEM 1 OKCHJIOM BYTJICITIO.

llocunanns na nimepamypy: [1] 88-98, 123-144; [2] 113-160; [3] 55-65, 75-105.

3aeoanns na CPC: TloOynyBaTi B KOHCHEKTI 130T€pMHU PIBHOBAXKHOT'O TUCKY BOJHIO IIPU
BIJTHOBJICHH1 OKCH/IIB 3aJli3a. BuBUeHHs Jiek1iitHoro marepiany. JloJaTKOBO pO3rIsTHYTH
TEOPETUYHI OCHOBH OJiepKaHHs epomapraniito, hepocumiiito, pepoxpomy [26].

MOJY.JIb 3

Tema 1.4. byaoBa i BJACTHBOCTI METAJVPriiHUX PO3IJIABIB

Jekuia 5. bynosa pinkux Metamis. JAudpakiiiauii agaidi3 Oya0BU PIAKAX MeTaliB. MiK-
YAaCTUHKOBA B3a€MOJIiS B PIIKMX MeTanax. I'ycTHMHA , MMTOMa Bara, MOBEPXHEBUM HATST,
CJIIEKTPUYHMI omip plakux MeTtamiB. IlapaMeTpu B3aeMojll KOMIIOHEHTIB METAJIEBHUX
po3miaBiB. IOHHI pO3INIABH B CYYACHINA TeXHIIl. XIMIYHHAN 1 MIHEPAJOTIYHUM CKJIaJl IILIa-
KiB. JliarpaMu cTaHy NUIAKOBHUX cucTeM. bynoBa nurakiB. Pi3MKO-XIMIYHI BJIaCTHUBOCTI
IIIJIAKIB, HUTOMA Bara, MOBEPXHEBUM HATAIT, rycTHHA. Teopii NJIaKOBHUX PO3ILIABIB.
Juoaxmuuni 3acobu: Inakatu: CUIIEBO-KUCHEB] TETPASIPH Ta CIIOIYUYESHHs JIBOX TEeTpa-
eapis. Jliarpama crany CaO-SiO,. Cxema yTBOPEHHS CKJIaJHUX KOMIUICKCHUX aHIOHIB.
Tocunanns na nimepamypy: [1] 191-230; 238-244; [2] 143-187; [3] 107-137; 143-160.
3aeoanns na CPC: BuByeHHs JEKIIHHOr0O MaTepiaay Ta peKOMEHAO0BAHOI jJiTepaTypu [24].
3aHecTH 0 KOHCIIEKTY JlarpaMu CTaHy MPAKTUYHO BAXIUBUX JJISI METATYPTIHHUX
MIPOIIECIB ITTAKOBUX CUCTEM

Tema 1.5. OcHOBM B3aeMOJIii MeTAJIE€BOI, OKCHIHOI 1 ra3zoBoi ¢as.

Jlekuis 6.TepMoamHaMiyHl OCHOBH OKHUCIIIOBAJILHOI'O padinyBaHHsa MeraiiB. [lomixkdazo-
BUM NIepexil KUCHIO B CHUCTEMAax Ha OCHOBI PLAKOro 3aiiza. TepMoauHaMIuHl 1 KIHETHYHI
OCHOBHM __ PO3KHCIIOBAIBLHUX  mporeciB.  Ocapkyrode  po3KuciaeHHs.  JIudysiiine
po3KkuciaeHdsa. TepMoauHaMIUHI 1 KIHETHYHI OCHOBHU PEaKI[li OKMCIEHHS BYIJIEIIO V 3aJIi31,
o Bmimrye kuceHs. Crtamii nportecty. Ilombkda30BUH pO3IOALI JOMIINIOK OPHA OKHUCIIIOBA-
JpHOMY padinyBaHHi. Po3moaun cuiimio, Mapraiumro, docdhopy Ta CIpKH MDK PO3ILIABOM
3aJli3a Ta OKCUJIHUMH po3IuIaBaMH. TepMOAMHAMIYHI 1 KIHETUYHI 3aKOHOMIPHOCTI PO3YH-
HEHHS a30TY 1 BOJIHIO B METaJIaX 1 cIutaBax. A30T 1 BOJIEHb B IINIAKOBUX PO3ILIABAX.
Jluoaxmuuni 3acob6u: Ilnakatu: 3aneXHICTh BMICTY KHUCHIO BiJl CKJIaJy B CUCTEMI 3aJ1130-
kucenb npu T=1100°C. TemneparypHa 3aJeKHICTh PO3YMHHOCTI BOJHIO 1 30Ty B 3aJIi3i.
llocunanns na nimepamypy: [1] 244-300, 321-328; [2] 215-239, 271-280; [3] 174-179, 196-
210, 240-255.

3asoanns na CPC: BUB4eHHS JEKIIMHOTO MaTepiay.




PO3/1L1 2 - TEXHOJIOTISI METAJYPITIHOTO BUPOBHUIITBA
MOJY.JIb 4

2.1 IliaroroBka cupux Mmartepiajis 10 IVIABKH.

Jlexnist 1 (1 ronuua)._3aii3Hi pyau, X TUIIH, XapaKTEPUCTUKHU, OCHOBHI poaoBuIia. Map-
TaHIIEBl Pyad, KOMILIEKCHI pyau. Binxoan BupoOHuNTBa. PIIFOCH METAIYPriHHOI0 BUPOO-
HMIITBA. [liIroToBKa 3a1130pyAHMX MaTepiamiB a0 miaaBku. JIpobnennsa. CopryBaHHs. 30a-
raueHHs. Buman. 3rpyakyBaHHS 3al130pyAHHMX MaTepiaiaiB. BHpOOHHMIITBO OKATHIIIIB.
OcepeTHeHHS Y.

Juoaxmuuni 3acobu: Kominekt 3actaBok aiis rpadonpoexropy. HatypHi 3pa3ku.
llocunanns na nimepamypy: [4] 18-56; [5] 10-53; [6] 7-24, 146-156.

3aeodanns na CPC: BuBueHHs nekuiitHoro matepiainy. [losroputu temy 1.2.

2.2 MeTtanypriiiHe NaJauBo

Jlexnist 1 (1 roguna)._ OCHOBHI BUJIM MeTalypriiHoro nanuba. Koke. Ma3yr. Cmorna. I'e-
HepaTopHuii ra3. JlomenHuii raz. Kokcoswii ras. [IpuponHuii ras.

Juoaxmuuni 3acobu: Kominekt 3actaBok aiis rpadonpoexropy. HatypHi 3pa3ku.
llocunanns na nimepamypy: [4] 13-17; [5] 54-57; [6] 156-158.

3aeoanns na CPC: BuB4yeHHs JeKiitHOro MaTepiainy. 3aHeCTH 10 TpadiyHOi YaCTUHU
KOHCIIEKTY: cXeMy KokcoBoi 0aTtapei. [loBroputu Temy 1.1.

2.3 BupoOHMUTBO YaByHY

Jexnia 2. KoHCTpYKIIA JIOMEHHOI IeYi. 3aBaHTaKEHHS MaTeplajliB B JOMEHHY mid. Pyx
rasiB 1 MaTepiajaiB B JOMEHHIA neui. Harpis muxTu B JOMEHHIN nedl. BITHOBIEHHS OKCH-
JiB 3ai3a. HaByrierroBaHHs 3a1i3a 1 YTBOPEHHs YaBYHY. BUINIaBKa KpEMEHHUCTHX 1 Mapra-
HIleBUCcTUX 4YaByHIB. [1lakoyTBopeHHs B JoMeHHIN medi. IToBeiHKa CIpKM B XOJI1 JIOMEH-
Horo npouecy. Ilponecu B ropHi JoMeHHOI nneyi. CnocoOu iHTeHcHbIKaIlli JOMEHHO] I1J1aB-
ku. TEII nomenHoro npouecy. Ilogaua ta HarpiB ayrrs. O4ncTKa JJOMEHHOI'O ra3y
Jluoaxkmuuni 3acobu: Inakatu: Jlomennuii nporec. [lnan nomennoi nevi. ®ypmenuii npu-
6op. IloBiTpoHarpiBau JOMEHHOI Mevl. 3aBaHTaXyBaJIbHUN MPUCTPI qoMeHHOi nedi. Cxe-
Ma OYMIICHHS JOMEHHOTO ra3y. [l1aBka yaByHy B JOMEHHIi Teui. BigHOBIIOBaNIbHI MPO-
1ecu B JoMHi. KoMIIiekT 3actaBok 1Jis rpadonpoexTopy.

locunanns na nimepamypy: [4] 63-120; [5] 58-103, 120-129; [6] 157-171.

3asoanns na CPC: BuBueHHs jnekiiiHoro matepiany. [losroputu remu 1.1, 1.2, 1,3, 1.5.
3aHecTH 0 KOHCIEeKTY ocHOBHI noka3Huku TEIT nomeHHo1 miiaBku. BUB4uTH caMOCTIHHO
mpsiMi crocoOu ojieprkanHHs 3aiiza: [5] 136-146; [6] 213-223; [7] 37-88.
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MOJY.Jb 5

2.4 BupoOHMUTBO cTaJi

Jlekuis 3. Knacudikanis craneii. OCHOBHI peakilii cTajiemiaBiuibHUX MpoiieciB. KoHcTpy-
KIlisg, TerioBa poOoTa 1 HaJIMBO MAPTEHIBCHKOI neyl. PI3HOBUIM 1 MeTanypriiHi 0COOIUBO-
CT1 MapTEeHIBCbKOTO Mpotiecy. OcHOBHUM ckpan-nporec. Kucnuii ckpan-npouiec. /IBoxBaH-
Hi MapTeHIBChbKI neyi. BUpoOHUIITBO cTasi B KOHBepTOpax. [ctopryHa JoBijika Opo Gece-
MEpIBChKHI Ta TOMACIBChbKUU mporiecu. KrcHeBo-KOHBEpTOpHUM npottec. TexHonoris mia-
BKM B KucHeBoMY KoHBepTopi. TEIl KuCHEBO-KOHBEpTEPHOTro Ipouecy. BUpoOHUIITBO cTa-
JI1 11 TUTBA B KOHBEPTOpAX.

Jluoakmuuni 3acobu: Ilnakatu: TeopeTUUHI OCHOBU CTajleIUIaBUIbHUX IpoueciB. Mapre-
HIBCbKa Mi4. TeopeTnyH1 OCHOBU MapTEHIBCHKOTO CTAJNCIUIABUIILHOTO Tipoliecy. /[BoxBaHHa
MapTeHiBcbka mi4. KoHTposibs TemmepaTypu piakoi crani. [HTeHcudikaiis mpoieciB B
MapTeHIBChKid meui. [lnmaBka cram y xucHeBoMy KoHBepTopi. Kommekt 3actaBok asis
rpadonpoeKTopy.

llocunanns na nimepamypy: [4] 186-298; [5] 149-295; [6] 179-190.

3aeoanns na CPC: BuBueHHs nekiiiiHoro matepiany. [losroputu temy 1.5. 3anectu 1o
KOHCIIEKTY OCHOBHI NMOKa3HMKH OCHOBHOI Ta KHCIJIOI MapTEHIBCHKOI IJIaBOK. 3aHECTU 0
KOHCIEKTY OcHOBHI noka3Huku TEII muaBku B KUCHEBOMY KOHBEPTOPI.

Jlekuin 4. KoHcrpykmis ayroBux enekrponeyeid. I1IMxToBlI MaTepiaim eleKTPOILIABKH.
TexHoJoris MJIaBKM B OCHOBHIM JYTOBIA T4l 3 OKHCIIOBAIHHUM IE€PIOIOM 1 METOAOM
meperiaBy. TexHonoris IaBKu B Kucmii ayropiii meui. TEIl mimaBku B AYroBHX
enekrponedax. KoHCTpykIlis, poboTa 1 MeTanypridiHi OCOOIMBOCTI IUIABKW CTajil B
IHAYKINWHIA TUTEIbHIN Tedi. TeXHOJOTisS IJIAaBKM B OCHOBHIM 1 KHCIIA IHIYKIIHHHUX
TUTCJIbHUX IIeYaX.

Jluoaxmuuni 3acoou: Ilnakatu: Jlyroa enexkrpomid. TUnu AyroBux reudeu Jjis 3aBaHTa-
XKeHHA 3BepXy. CXeMUu eJIeKTpUUHMX mnedeit pisHux TumiB. Cxema razoouuienns I1. Me-
xaHi3M nepecyBaHHs enektpoaiB._: JICII-200. MexaHni3m nepecyBaHHs €l1eKTpoAiB. Pi3Hi
ciocobu kimaaku ckiemninas. Jlyroea enektpomiyd. JICIT 12. KommiekT 3acTaBok st
rpadonpoeKTopy.

llocunanns na nimepamypy: [4] 297-340; [5] 300-333; [6] 195-202.

3aeoannss na CPC: BuBueHHs JeKUIHHOTO mMarepiany. 3aHECTH OO0 KOHCIIEKTY OCHOBHI
TEXHIKO-€KOHOMIYHI TTOKa3HUKH OCHOBHOI Ta KHCJIOi JYrOBUX IUIABOK. 3aHECTH JO
rpadiuHOT YaCTMHM KOHCHEKTY: cxeMy enekTpuyHoro xusieHHs JII ta ITII. ITosroputu
Temy 1.4.

MOJAVYJIb 6
2.5 Ilo3amiyna 00poOKa, po3JIMBKA I KpUcTATI3alisa cTaJI.

Jlekuisn 5 (1 romuna). [lo3amiyHa oOpo6Oka cram. [lo3amiuyne BakyymyBaHHs. IIpomyBka
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MeTasa razoM. O0poOKa cTayil v KOBII PIAKUMU CHHTCTHYHHUMH IIJJaKaMH. Y CTAHOBKA I1Y-
kiBil 3A0 HKM3. PosnuBka 1 kpuctamsaiis cramx. O0magHaHHs Ta criocoOH PO3JIMBKH
cTaji. bynoBa 371MBKa KMIUITYOI 1 CIOKIMHOI cTaji. MalllMHU HENEPEPBHOIO PO3JIMBAHHS
crai.

Jluoaxmuuni 3acoou: Ilnakatu: Cxema yroBoi BakyyMHoi niedi. [ImasmenHo-ayrosa mid 3
KepaMiuHuM TurjeM. CxeMa yCTaHOBKHU ISl BAKyyMYBaHHS B KOBIII. BigyiMBaHHS 37IUBKIB
cudonoM. Brpatu crani npu po3nusiil. KoMIuiekT 3actaBok 11st rpadonpoeKTopy.
llocunanns na nimepamypy: [4] 328-347, 356-386; [5] 347-351, 357-412; [6] 200-207.
3aeodanns na CPC: BuB4eHHs JIEKIIITHOrO MaTepiaty.

2.6 BupoOnuurBo ¢gepocniaBis

Jlekuis 5 (1 roopuna). BupoOuunTBo depocmiapiB. PepocmaaBHi nedi. BupodHuiirso de-
pocuiiiuio. BupoOuuirso depoxpomy. Bupobuunrso ¢epomapranio, depoBaHaiio i
depoBoabbhpamy.

Jluoakmuuni 3acodu: Ilnakatu: PotopHa miu. 3akpurta pyAoBiIHOBIIOBaIbHA Mid. Llex Bu-
poOHuULITBa epocuilito. TeXHONOoruHI cxeMu BUpoOHUIITBA (epociaBiB. Llex BupoOHu-
urBa padinoBaHoro ¢epoxpomy. TexXHONOrIYHI CXEeMU BHUPOOHMUITBA (HEpOCIIABIB.
Hatypni 3pa3ku. KommuiekT 3actaBok it rpadonpoeKkTopy.

llocunanns na nimepamypy: [4] 387-406; [5] 414-434; [6] 208-213.

3aeoannss na CPC: BuBuYeHHS JIEKIIHOrO Marepiany. 3aHECTH N0 rpadiuHOi YaCTUHU
KOHCIIEKTY: cXeMy po00o4oro npocTtopy (epocruiaBHoi meyi.

2.7 MeTaayprisi KOJIbOPOBUX METAJIIB

Jeknisg 6. Meranypris mial. CupoBrHa AJIsl OAE€p KaHHs MUIl Ta i MIATOTOBKA 10 IIJIABKH.
[InaBka MimHHMX pya Ta KoHieHTpariB. KoHBepTyBaHHS MIIHHUX INTEHHIB. Bormese
padinyBanHs Mial. Meranypriga Hikearo. CHpoBHHA JUIS oAcpKaHHS Hikenro. IlepepoOka
CYIbMIIHUX 1 MIOHO-HIKeIeBUX pyA. IlepepoOKa  OKHCIEHHMX  HIKEJIEBUX PV
Enexrpositnude padiHyBaHHSA HIKEIO. MeTtanyprid  adoMiHio.  Marepiaan s
BUPOOHMIITBA aJIOMIHIIO. BUpPOOHHIITBO TIJIMHO3EMY, KpPIOJITY Ta (TOPUCTHUX COJIEH.
CHeKTpodITHYHE ojepKaHHg amoMidiio. PadinyBanHs amgroMiHilo. MeTtajaypris Margii.
Cupi  Marteplasd _ Juist  BupoOHMITBA  MarHiro. OpnepskaHHs  XJOPUAY  MAargiio.
EnexkTpoximMiuge oxaepkaHus Marairo.  PadinyBanns  wMargio.  TepMmiudi  cmocoOu
oJep KaHHs MarHiro.

Jluoaxmuuni 3acoou: Ilnakar: Enextpomizep s ojaepkaHHS anoMiHiio. KoMriuiekT
3acTaBOK 17151 rpadonpoekTopy. HaTypHi 3pa3ku.

llocunanns na nimepamypy: [4] 407-470; [5] 436-475; [6] 223-274.

3asoanns na CPC: BUB4eHHS JEKIIMHOTO MaTepiay.

12



IV.3 ITPAKTHUYHI 3SAHATTA.

[IpakTu4Hi 3aHATTS TPOBOASTHCS 3 METOIO PO3BUTKY Y CTYIEHTIB MPOBOAUTH (Pi3u-
KO-XIMI4HI pO3paxyHKH MeTanypriiiaux mnpornecis [10, 14], Bu3Ha4yaTh ONTUMAJIbHI
TEXHOJIOTIYHI yYMOBM iX NTpPOBEJIEHHA Ta (aKTOpH, SIKi €(EeKTHUBHO BIUIMBAIOTH Ha XiJ
MPOLIECIB B METATYPriiiHUX arperaTax.

PO31J1 1 - TEOPISI METAJIYPITHHHUX ITPOIIECIB

MOAVYJb 1
Tema 1.1. Cxiiaa Ta BJaCTUBOCTI BUCOKO TeMIIEPATYPHOI ra3oBoi (pas3u.

IIpakTuuna pob6ora 1. [Iporiecu ropiHHs ra3iB OKHUCIIOBAIHHO-BIIHOBHI BJIACTUBOCTI BH-
COKOTEMITIepaTypPHOi Ira30Boi (a3u (2 roauHu)

llocunanns na nimepamypy: [1] 8-17; [2] 15-25; [3] 10-19; [10] 4-17.

3aeoanna wna CPC: Po3B’s3aHHS 3amad  [JOMAIIHBOTO 3aBmaHHsA. lliAroroBka [0

KOHTPOJIBHOI pOOOTH.

IIpakTtuuna podora 2. OKHUCIIOBAILHO-BIHOBHI BJIACTMBOCTI CKJIJIHMX Ta30BUX CYMi-
mei. Peakitisg BoJSIHOTO a3y (2 TOJIMHM)

llocunanns na nimepamypy: [1] 15-28; [2] 26-36; [3] 24-30; [10] 17-25.

3aeoanna wna CPC: Po3B’sa3aHHS 3a7ad  JOMAIIHBOIO 3aBaaHHfA. lligroroBka 0

KOHTPOJIBHOI pOOOTH.

MOJAYJIb 2
Tema 1.2. YTBOpeHHs I Auconianisi XiMiYHUX CIOJIYK.

IIpakTuuna pobdora 3. [Iporiecu aucoiriaiii yrBOpeHHs kapOoHaTiB 1 OKCUAIB (2 TOAMHU)
llocunanns na nimepamypy: [1] 70-113; [2] 67-110; [3] 40-62; [10] 33-45.

3aeoanna wna CPC: Po3B’s3aHHS 3amad  JOMAIIHBOIO 3aBmaHHsA. [liAroroBka [0
KOHTPOJIBHOI pOOOTH.

Tema 1.3 TeopeTn4Hi 0CHOBH BiIHOBJIKOBAJIbHHUX NPOLECIB.

IIpakTuuna podora 4. BifHOBICHHS OKCHIIB METAJIIB Ta30M01I0HUMU BITHOBIIOBAYEM 1Y
MPUCYTHOCTI TBEPJAOTO BYIJICITO (4 TOAUHH)

locunauns na nimepamypy: [1] 123-144; [2] 113-160; [3] 76-106; [10] 45-56.

3aeoanna wna CPC: Po3B’s3aHHS 3amad  JOMAIIHBOTO 3aBmaHHsA. [liAroroBka [0

KOHTPOJIBHOI pOOOTH.
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PO3/11 2- TEXHOJIOT'ISI METAJIYPTTITHOT'O BUPOBHUIITBA
MOJY.JIb 4

Tema 2.1. IligroroBka cUpUX MaTepiajiB 10 IVIABKH
IIpakTnyna podora 1. MozentoBaHHs npolecy odnany cynb(iiHUX PYI.

Tocunanns na nimepamypy: [4] 31-56; [5] 40-42, 429-440; [6] 36-46, 146-148; [13] 2-15
3asoanns na CPC: BukoHaHHs 1HIUB1TYyaJbHOTO JOMAITHBOTO 3aBaHHS.

MOAYJIb 5
Tema 2.4 BupoOHUITBO CTAJII.

I[IpakTuuna podora 2. Po3poOka TeXHOJIOT1i BUIIABISIHHSA KOHCTPYKIINHOI cTalll B IyTo-
Biii €JIEKTporieYi.

Tocunanns na nimepamypy: [4] 314-328; [5] 320-333; [6] 195-200; [13] 57-58; [15] 95-99.

3asoanns na CPC: BukoHaHHs 1HIUBITYaJbHOTO JOMAITHBOTO 3aBaHHS.

IIpakTuuna podora 3. Bubip MeTony 1 po3poOKa TEXHOJIOTII IMJIABKU BUCOKOQJIETOBAHOI
cTayl B OCHOBHIN JIYTrOBIH MeYi.

Tocunauns na nimepamypy: [4] 314-323; [5] 320-330; [6] 195-200; [13] 57-58; [15] 95-99.

3asoanns na CPC: BUukoHaHHs 1HIUBITYyaJbHOTO JOMAITHBOTO 3aBaHHS.

MOJAVYJIb 5
Tema 2.5. ITozaniuna o0po0ka, po3JMBKA i KpUcTAJi3alis cTAJIi.
JlabopaTopna po6orta 3. BUBUeHHS BIUIMBY ITapaMETPIB PO3JIUBKHU HA CTPYKTYPY 3IUBKA.

locunauns na nimepamypy: [4] 328-341; [5] 362-413; [6] 202-204; [13] 2-15.
3aeoanns na CPC: BukoHaHHS 1HAMBIAYaIbHOTO IOMAITHBOTO 3aBJAHHS.

IV.4 IHANBIAYAJIbHI 3ABJIAHHA

InpuBinyanbHa poOOTa CTYAEHTIB MICTUTh Y cOO1 BUKOHAHHS KOHTPOJIBHUX POOIT
py BUBYEHHI po3autiB 1 1 2.

KouTtponsHi pobGotu crporo iHauBiAyanbHl. KoOHTposibHI pOOOTH CIOHYKAOTh
CTYJICHTIB “TIOpPLIAHO” 3aCBOITHM BEJIUKUH MO 00 €My Kypc 1 KOHTPOJIIOBAaTU HOTO
3acBoeHHA. 3aaadi 10 KP1 no mepmriit yactuni kypcy HaBezneHi B [12], no KP2 no apyriii
gacTuHikypcy — B [15]. Teopernuni 3anutanns o KP1 1 KP2, KP3 naseneni B [9, 12] i
[15].

V. METOJINYHI BKA3IBKHA
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[lepenOayaeTbcsi BUKOPUCTOBYBAHHS MOJYJIbHO-PEUTUHIOBOI CUCTEMHU OLIHIOBAHHS
3HaHb. [Ipy BUKIIalaHHI JUCUUIUIIHY Niepe10ayaeTbcsi BUKOPUCTOBYBAHHS IJIaKaTiB, 3acTa-
BOK JIJIs €IMi/liacKoma, MaciITaOHUX MOJENeH By3/iB MeTalnypridHux arperatiB. Oco0iuBa
yBara HaJUIA€ThCA NPUKIAJHOMY acleKTy aHali30BaHUX y Kypci 3araibHUX (Pi3uKo-XiMid-
HUX 3aKOHOMIPHOCTEH Ta TEXHOJIOTTYHHMX OCOOJMBOCTEH METANTYPriHUX MPOIECIB 3 IIEI0
LULTIO IPY BUKJIAJIaHHI BCIX PO3JLTIB OCOOIMBA yBara HaJa€eTbCsl BUKOPUCTAHHIO XapaKTe-
PHUX MPUKJIAAIB peaJbHUX MPOLIECIB B Tally31 METAIYPrii 1 IMBApHOTO BUPOOHUIITBA.

VI. OUIHIOBAHHS 3HAHDb CTYJIEHTIB

OuiHIOBaHHS 3HAHb MPOBOAUTHCS IMiJ Yac 3aXUCTy KOHTPOJIBHUX POOIT Ta TpH
nepeBipil  ek3aMmeHaniiHux poOit. Ilim vac 3axucTty KOHTPOIBHOI poOOTH MaTepial
3MICTOBHOTO MOJYJISI BBAXKAETHCS 3aXUILEHUM, a CTYIEHT OAEP>KY€E JOMYCK 10 CKIIaJaHHs
icuTy, KO HaOpaHo He MeHile 25 OaniB. Ilig yac icnuty mMarepian MO0 Mae OyTu
3axunieHnit He meHme HK Ha 30 OaniB. Takum YMHOM CyMa MiHIMaJbHUX OajiB IO
Moaynto nopiBHioe 55. CyMa MakcUMalbHMX TOYOK OajiiB mo monaymio nopisHioe 100.
Koxen Monynb Mae BaroBuit KoeQirieHT.

VII. HABHAJIBHO-METOJNYHI MATEPIAJIN

VII.1. OcHoBHa JiTepaTrypa

1 PoikonkoB, JI. U. Teopus MeTaluTypruueckux MpoLeccoB: YUYEOHUK ISl BY30B /
J.N.PeoxonkoB, ILIL.ApcenbeB, B.B.fkosnes, JI.A. Ilponun, M.I'. KpalieHMHHUKOB,
H.H. po3noB. — M.: Metamnyprus, 1989. — 392 c.

2 bopuaukmuii, U. U. Teopus meramnyprudeckux nponeccon / .U, bopuankuit. —
Kues; Jloneuk: Beima mkona, 1978. — 287 c.

3 KazaukoB, E. A. PacyeThl MO TEOpUU METALTYPrUYECKHX MPOIECCOB: Yueo.
noco6bue misa By3oB / E.A. Ka3zaukoB. — M.: Metamnyprus, 1988. — 288 ¢. — ISBN 5-220-
00047-3.

4 Yeaumen, E.B. OOmas wmetamnyprus (Mertamtyprusi 4YepHbIX M I[BETHBIX
MeTalIoB): yueOHuk st By3oB / E.B. Yenumena, I1.II. ApcentneB, B.B. SIkosnes, J[.U.
PoixonkoB — M.: Metamnyprus, 1971. — 478 c.

5 Bocko6oiinukoB, B.I'. O0mas wmeramnyprusi: ydeOHuk mis By3oB / Bl
Bocko6oitnukoB, B.A. Kynpun, A.M. SfkxymeB — 3-e u3zg., nepepab. u jgom. — M.:
Merannyprus, 1979, - 478 c. (BockoboitHukoB, B.I'. O61ias Metamnyprus: yueOHUK AJis
By30B / B.I'. Bocko6oiinukos, B.A. Kynpun, A.M. SkymeB — 5-e uzn., nepepad. u 1om. —
M.: Mertanmnyprus, 1998, - 768 c. — ISBN 5-229-01148-3)

6 KoxkeBunkoB, U.FO. OKycCKOBbIBaHWE M OCHOBBI METAJUIyprUu: Y4EOHHUK IS
By30B / N.IO. KoxeBuukoB, b.M. Papuu — M.: Metamtyprus, 1991. — 304 c. — ISBN 5-
229-00689-7.
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JOIJATOK
IlepeJsik mUTaHb MiICYMKOBOr0 KOHTPOJIIO

PO3JILJI 1 —- TEOPISI METAJIYPTTHHUX ITPOIIECIB
1. OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BBICOKOTEMIIEPATYPHBIX Ta30BbIX
dbas.
Peakius ropeHrsi MOHOOKCH/IA yTiIepoa.
Peakuus ropenust Bogopoaa.
Peakuus BoasiHOrO rasa.
MexaHu3M B3aUMOJIEUCTBHSI peareHTOB C OKHCIUTEIEM B Ta30BBIX CMECSX.
Mexanu3Mm peakuuii TOpeHust MOHOOKCH/Ia yTiepoa U BOJI0POJa.
Jluccouuanysi MOJIEKYJI Ha aTOMBI U PaUKaJIbI.
OU3NKO-XUMHUYECKHE CBOWCTBA YTIEPOa.
9. Peakiuu HENMOJHOTO U MOJHOTO TOPEHUS yriiepoja.
10.Peakiiun B3auMoIeCTBUS YIIepo/ia C BOASHBIM MapoM.
11.Peakuusi B3auMoI€CTBHS YIiiepoia ¢ TMOKCUIIOM YIJIepoia.
12.Kunetnueckuii v 1uddhy3u0oHHBIN PEXKUMBI T€TEPOTCHHOM PEaKIIUU.
13.MexaHu3M B3auMOJICUCTBHUS yIiiepoja ¢ Ta3000pa3HbIMU OKHUCIUTEISIMH.
14.MexaHu3M M KMHETHKA paciiaja MOHOOKCHIA yTiIepoa.
15.TepmoiuHaMHUECKU ~ aHAIM3  MPOILIECCOB  OOpa3oBaHMsI M JUCCOIMAIMH
COCIMHEHUN B T€TePOTCHHBIX CUCTEMaX.
16.I"a3000pa3Has quccoiuanus.
17.KonaeHncaTHas auccoryanus.
18.Biusinrie 06pa3zoBaHusi pacTBOPOB Ha YIPYTOCTh JUCCOIHAIIIH.
19. TepmonuHamMudeckue yCaoBusi 00pa3oBaHus M pocTa HOBOM (pa3kbl.
20.0O0pa3oBaHue U pocT 3apoAbllieil HOBOU (pa3bl.
21.KuneTndeckue 0COOEHHOCTH MPOIIECCOB AUCCOITUAIINU.
22.Peakius pasyioxKeHUs KapOoHaTa KaJbIIusl.
23.MexaHu3M peakiuu pas3IoKeHUus KapOoHaTa KabIusl.
24.006111e 3aKOHOMEPHOCTH OKUCJICHUSI METAJLJIOB.
25.®akTopsl, BAUAIOMINE Ha TEPMOJIUHAMUYECKYIO CTA0OMIBHOCTD OKCUIOB.
26.TepMonMHAMUYECKHE 3aKOHOMEPHOCTH OOpa3oBaHUS U JHUCCOLMAIIMU OKCHUJIOB
Kenesa.
27.]lnarpaMma COCTOSIHUSI CUCTEMBI “KENE30-KUCIOPOIT .
28.M30TepMBbl YIIPYrOCTU JUCCOLUALIMN OKCUIOB XKENE3a.
29.KuHeTH4eCcKne 3aKOHOMEPHOCTU OKHUCIICHHS] METaJIIOB.
30.Iud dy3roHHBIC TPOIECCHI B TBEP/IBIX TEaX.
31.Mexanusm okucieHus xkeneza. Onwit [deiins.
32.CTpyKTypa OKaJIuHBI.
33.TepmoMHaMHUYECKHE OCHOBBI BOCCTAHOBJIEHUS T'a3000pa3HbIM BOCCTAHOBUTEIIEM.
34.BoccTaHOBJIEHUE OKCHJIOB JK€JIe3a MOHOOKCUIIOM YTIJIEPOa.
35.BoccTaHOBIEHNE OKCHJIOB JKEJe3a BOAOPOAOM.

XAk WD
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36.TepmoiMHaMHY€CKHE OCHOBBI BOCCTAHOBJIEHUS B TPUCYTCTBUU TBEPAOIO YTIEPOa.

37.TemnepaTypa Hauaja BOCCTaHOBJIeHHUsS. ['paduyeckas WHTEpHpeTanus CHocoOOB
ONpENIENICHNs TEMIIEPATypbl Hayaia BOCCTAHOBJIEHUS.

38.BoccTaHOBIEHNE OKCUIOB JK€Jie3a B MPUCYTCTBUU TBEPJOTO YIIIEPOaa..

39.1Ipouecchl HayTJIepOKUBAHUS JKEJIe3a.

40.MeTannoTepMHUUECKOE BOCCTAHOBIEHUE OKCHIOB METAILIIOB.

41.0Oco0eHHOCTH BOCCTAHOBJIEHUS! OKCUIOB METAJIJIOB M3 PACTBOPOB.

42.130TepMbl 1aBIEHUS ra3a-BOCCTAHOBUTENS ITPU BOCCTAHOBJIEHNH OKCHUJIOB JKEJIe3a.

43.BoccTaHOBIEHHE OKCUAOB IIPH MEPEXOAE NPOIYKTa BOCCTAHOBIICHHS B PACTBOP

44.. BoccTaHOBJIEHUE OKCUIOB, CBSI3aHHBIX B CJIOKHBIE COSTUHEHUS.

45.KuHeTHKa BOCCTAHOBJIEHUS! OKCHJIOB Fa30M-BOCCTAHOBUTEJIEM.

46.MexaHn3M BOCCTAaHOBUTEIIBHBIX MPOIIECCOB.

47.CtpoeHue KUIKUX METAILIIOB.

48. lu(pakiIMOHHBIN aHAIU3 CTPYKTYPHI KUJKUX METAIIIOB.

49 . MexyacTUYHOE B3aUMOJICUCTBHE B JKHUJIKMX METaslIax.

50.Bs3K0CTh, MJIOTHOCTh, IOBEPXHOCTHOE HATSKEHUE, IIEKTPUUECKOE COMPOTUBIIEHUE
KUJIKUX METAJIOB.

51. XumMuyeckuil 1 MUHEpPAJIOTHYECKUI COCTaB IIAKOB.

52.luarpaMMbl COCTOSIHUS IIJIAKOBBIX CUCTEM.

53.CtpoeHue NI1aKkoB.

54.1110THOCTB, TOBEPXHOCTHBIE CBOMCTBA, BI3KOCTh IIJIAKOBBIX PACIIaBOB.

S5.MosnexkynsipHast TEOpUS LLIAKOBBIX PACILJIABOB.

56.MoHHas Teopys IIJTAKOBBIX PACIUIABOB.

57.Cratuueckasi TeOpHs PETyJISIPHBIX HOHHBIX PACTBOPOB.

58.TepMoiuHaMHUYECKHE OCHOBBI OKUCIUTENBHOTO pad)UHUPOBAHUS METAIIIOB.

59.PacnpeneneHue KUCIOPOIa MEXKAY METAIIJIOM H IILIAKOM.

60.PacTBOPUMOCTB KHCIIOPOJIA B )KUAKUX METAJUIAX U CI0KHBIX PACTBOPAX.

61.TepmonuHaMuueckue OCHOBBI peakuuu OKHUCJICHHUS yriaepoa B
KHCJIOPOJIOCOAEPKAILIEM HKETE3E.

62.Pacnpenenenne kpemHus, mapranua, ¢pocdopa u cepbl MEX]y paciuiaBaMu Kelie3a
Y OKCUJHBIMH pacIuiaBaMHu.

63.Mexdasznoe pacripeaesnenyue npumecei Mpu OKUCIUTEILHOM paUHUPOBAHUY.

64.Kunetnueckue 3aKOHOMEPHOCTH peakluu 00e3yTriaepoKUBaHUS Kee3a.

65.Packucnenue cranu.

66.0caxnaroliee pacKUCIEHHUE.

67.Inddy3rnoHHOE pacKUCICHUE.

68.TepmoiMHaMHUECKHE W KHUHETUYECKHE 3aKOHOMEPHOCTH PAaCTBOPEHHUS a30Ta M
BOJIOPOJIa B METAJJIAX U CIUIABaX.

69.Jlerazamus MeTasia.

70.A30T 1 BOAOPOJ B OKCUJIHBIX pPaCIlJiaBax.
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PO31J 2 — TEXHOJIOTI'ISI METAJIYPITTHHOT' O BUPOBHUIITBA
1. XKenesnbie pyabl. OCHOBHBIE MECTOPOXKIECHUS KEJIE3HBIX Py B YKpauHe.

MapranueBbie pyJbl U UX MECTOPOKIEHUS B Y KpauHe.

Kommnekcubie pyasl. Mectopoxaenust komruiekcHbx pya B CHI.

OTx0Abl METAJUTYPTUYECKUX U JPYTHX MPOU3BOJCTB, UCIOIb3YEMBIC MPHU BBIMJIABKE

YyryHa U CTaJIH.

@1r0Chl METAJUTYPTUYECKUX MPOU3BOJICTB.

[TonroroBka xene30pyJHbIX MAaTEPUAIOB K IIJIaBKE TPOOJIECHUEM U COPTUPOBKOMA.

[TonroroBka xkene30pyJHbIX MAaTEPUATIOB K IJIaBKE 00OTallICHUEM.

[TonroroBka xene30pyJHbIX MAaTEPUATIOB K IJIABKE 00KUTOM.

9. Arnomepatius >keJIe3HbIX Pyl U IPOU3BOICTBO OKATHIIIEH.

10.YcTpoicTBO ¥ MpUHLKIT PabOThI arjJoMepalliOHHOW MAIIMHBI JICHTOYHOT'O TUIIA.

11.Kokc. XapakTepucTHKU KOKCa KaK TOIJIMBA METAJLTYPrUUY€CKOr0 ITPOU3BOICTRA.

12. IIpon3BOACTBO KOKCa.

13.I"a3000pa3Hoe TOIJIMBO METAJLTYPTHUECKUX IPOU3BOJACTB. Ma3yT u cModa.

14.YcTpoiiCTBO JOMEHHOM NEYH.

15.3arpy3ka MaTepuaaoB B JOMEHHYIO MEYb.

16.JIBuKeHre ra30B U MaTEpUaIOB B IOMEHHOM MeYH.

17.HarpeB MmarepuaioB B TOMEHHOMU IE€YH.

18.BoccTaHOBUTENbHBIE TPOLECCHI B IOMEHHOM TEYH.

19.HayrnepoxxuBaHue xeiie3a 1 00pa3oBaHUE YyT'yHa B JOMEHHOU MEYH.

20.BoccranoBienre KpeMHHS U BhIIUIABKA KPEMHUCTBIX UyTYHOB B JIOMEHHOM TEYH.

21.BoccranoBieHre MapraHila ¥ BbIIIJIaBKA MapraHI[OBUCTBIX YYT'YHOB B JIOMEHHOM
neyu.

22 IllnakooOpa3oBaHue B JOMEHHOM meuu. Jlecynbdypaius dyryHa B Xoje JOMEHHON
TUJTaBKH.

23.1Ipotiecchl B rOpHE JOMEHHOM TEYH.

24.Cnioco6bl HHTEHCU(DHUKAIIMU JOMEHHOM TIJIaBKH.

25.1lomava nyThs B IOMEHHYIO M€Yb U OYUCTKA JIOMEHHOTO Ta3a.

26.Ponb cranennaBUIbHBIX IUIAKOB B METAJUIyprUYecKUX mporeccax. XUMHUYECKUN
COCTaB M CBOMCTBA CTaJIETUIABUIIbHBIX IUIAKOB.

27.0KHClIeHHE YTaepoa B X0/€ CTAIEIIaBUIILHOTO MpOoIEcca.

28.0kucieHne NpUMece 4YyryHa B XOJ€ CTaJleIJIaBUJIbHBIX MpoleccoB. BriusHue
XapakTepa Il1aka Ha OKHCIIEHHUE MTpUMecei.

29.Jlecynbdyparus craiu.

30.Ocaxnaroriee u quddy3noHHOE PACKUCICHUE CTAJIH.

31.Jlerazamnus cTanu B X0Jie €€ BAKyyMHOUM 00paOOTKU M MPOYBKH HHEPTHBIM I'a30M.

32.CyIlHOCTh KOHBEPTEPHBIX IpoiieccoB. OCOOEHHOCTH OKHUCIICHHS MPUMECEH dyryHa
B X0/I€ KOHBEPTEPHBIX MTPOIIECCOB.

33.becceMepoOBCKUI 1 TOMAaCOBCKUH MTPOLIECCHI.

34 KoHcTpykius u paboTa KUCIOPOIHOTO KOHBEPTEpA.

35.TexHoJIorus MJIaBKU CTAIU B KHCIOPOJIHOM KOHBEPTEPE.

36.11pon3BOCTBO cTanM 151 TUThSI B KOHBEPTEPE.

Sl

A
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37.Metamtypruieckue 0COOEHHOCTH MapTEHOBCKOTO TpolLiecca.

38.TormBo u TeruioBas paboTa MapTEHOBCKOM TEYH.

39.TexHoJIOrusl MapTEHOBCKOM TUIABKH MPU OCHOBHOM CKpan-npoLecce.

40.TexHosoruss MapTEHOBCKOM IJIaBKU MPH CKpaI-pyJHOM IIPOILIECCE.

41.Texnosorusi TUIABKM TIpU  KHUCJIOM CKpar-nporecce. OcCoOEHHOCTH  KHUCIIOM
MapTEHOBCKOM CTaJIu.

42 .Vlatencudukanus MapTeHOBCKOTO Mpoliecca.

43.YcTpolicTBO U paboTa IByXBaHHBIX MAPTEHOBCKUX TEUEH.

44 TTpuHiun paboThl U YCTPOWCTBO AYTOBBIX 3JIEKTPOIICUEH.

45 Mertamtypruyeckue 0COOEHHOCTH IJIABKH B AYTOBOM AJIEKTPOIEUH.

46.TexHoyorus MjaaBKu B OCHOBHOM JyTrOBOM NE€YU C OKUCIUTEIbHBIM IIEPUOAOM.

477.TexHosorus MjaaBKu B OCHOBHOM AYyTrOBOM €YU METOAOM MEPETIIABA.

48.TexHosorus MmjaaBKu B KUCJIOW TyTOBOU IEYH.

49.TpeGoBaHuA K IIUXTOBBIM MaTe€pHaiaM 3JE€KTPOIYTOBOM IIaBKH.

50.TexHUKO-2KOHOMHUYECKHE TIOKa3aTeIu IJIaBKU B 3JIEKTPOAYTOBbIX neudax. CrnocoOsbl
MHTEHCU(DUKAIIH 3JIEKTPOTYTOBOM TUIABKU.

51.YcTpoiicTBO U pUHIUI paOOThl BAKYYMHBIX JYTOBBIX IE€UEH.

52.Metannyprudeckiue 0COOEHHOCTH IJIaBKU B BAKYYMHBIX JYTOBBIX M€UaXx.

53.¥YcTpoiicTBO U paboTa MHAYKIIMOHHON TUTEIHHOM MEUH.

54 Metanyprudeckiue 0COOEHHOCTH TIJIaBKU B TUTEIbHON MEYH.

55.TexHOoa0THs TIaBKU CTAIM B OCHOBHOM MHAYKIIMOHHOW TUT€JIbHOM MEYN.

56.TexHOJ0THs TUIABKH CTAJIM B KUCIIOM MHAYKIMOHHON TUTE€JIBHOW TIEYH.

57.YcTpoiicTBO U PUHIUI PaOOThl BAKYYMHOW MHIYKIIMOHHOM MEYH.

58.Metaimyprudeckiue 0COOEHHOCTH TJIaBKU CTajIl B BAKYYMHOW MHAYKIIMOHHOM TEYH.

59.11punnun paboThl YCTAaHOBOK 3JEKTPOLUIAKOBOrO MeperiaBa. MeTalmyprudeckue
0COOEHHOCTH ATOr0 MpOoIEcca.

60. O0opynoBanue misg pa3inuBku ctanu. Cranepa3MBOYHBIE KOBIIH. Y CTPOWUCTBO
CTAJIEPA3JIMBOYHBIX KOBILIEH.

61.000opynoBanue s pa3auBKU cTainu. M3noxxuauipl. Tumnsl uznoxuuil. [IpuOsuibHBIC
HaJICTaBKHU.

62.CriocoObl pa3MBKU CTAJIU B U3JIOKHUIIBI.

63.CTpyKTypa CIUTKA CIOKOWMHOW M KUMSLIEH cTanu. Pa3nuBKa CHOKOMHOW M KUIISIIIEH
CTaJIu B U3JIOKHULIBIL.

64 .HenpeppiBHasg pasnuBka cTtand. POpMHUPOBAHUE CIWTKA IPU HENPEPBIBHOU
pa3JIMBKE CTAJI U €0 CTPYKTYpA.

65.Turbl yCTaHOBOK JJIsI HEIPEPBIBHOW PA3JIMBKU CTAJIH.
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