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1. OPBEKT, HEJIb 1 3AJAYY OCBOEHHUSA JTUCHHUITJINHBI

JMcuuiigHa paccMaTpuBaeT BONIPOCHl: OCOOEHHOCTH TEPMOIUHAMHUKYN U KHHE-
TUKH MPOLIECCOB MPOU3BOJCTBA CTAIM M Pa3paboTKa Ha ITOH OCHOBE TEXHOJOTHYECKHUX
pEeKOMEHIallWi, HanpaBJIeHHbIX Ha NOBIIeHHe 3()HEKTUBHOCTH NPOH3BOICTBA B Kade-
CTBA MPOAYKIIHH.

Ilenpio ocBOEHHMS MUCIUILIHMHBI SBISAETCI HAYYHWTh HMCIONL30BAHHMIO OCHOBHBIX
3aKOHOB M ITIOHATHH (GDH3HYECKON XMMHHM [ PACYETOB M aHAIN3Aa TEPMOIUHAMHUUYECKHX
A _KWHETHYECKHX 3aKOHOMEPHOCTEH IPOIECCOB, MPOTEKAIOIMMUX B METALIYPrHYECKHX
CHCTeMaX, pa3paboTke Ha 3TOW OCHOBE TEXHOJOIHYECKUX PEKOMEHIAIWN, HAlpaBJIEH-
HBIX Ha NOBLIIIEHHE 3(D(EKTHBHOCTH MMPON3BOACTBA M KQUECTBA IIPOIYKIIHH.

OcHoBHBIMM 337ja4aM# Y4eOHOH AUCIUILIAHEI SBJISIOTCS:

— MOJYYEHHE CTYNEHTAMH [OCTATOYHO IIMPOKOM TEOPETHUYECKOM IMOAIOTOBKH B
001acTi (OU3NKO-XUMHIECKHX OCHOB IIPOIIECCOB MPOM3BOACTBA CTAJIH, MMO3BOJISIOLIEH
OyaymuM OakanaBpaM OPHEHTHPOBATHCH B HAYYHO-TEXHUYECKON MHGMOpMALMU U pas-
pabaThIBaTh MHHOBAIIMOHHBIE TEXHOJIOIHH BBIILJIABKH CTAJIH;

— TpeJOCTaBJIeHHE OVIYIIMM CIEelHaJuCTaM-TeXHOJIOraM 3G (EeKTUBHBIX HHCT-
PYMEHTOB IJi TEOPETHHYECKOr0 aHaIM3a IPOIECCOB, IPOUCXOAAIINE B METALIIYPrude-
CKHX arperarax.

B pe3ynbpTaTe 0CBOCHUS TUCIUILIMHBI CTYIEHT JOJDKEH:

3HATh

- OCHOBHBI€E MOJIOKEHUS XUMAYECKOH TEpMOIUHAMUKH;

- OCHOBBI KHHETHKU METAJULyprHYECKAX peaKIuii;

- TEpPMOAMHAMHUYECKHIE XapaKTEPUCTUKU PEeaKIii TOPeHHS ra30B;

- TEPMOAVHAMHYIECKHE XapaKTEPUCTHKU PeaKIuii ra3uuKaliy yriepoa;

- TepMOJMHAMHYECKHE XAPAKTEPHCTHKH PEaKIHMii 00pa3oBaHWS W TEPMHYECKOU
U CCOIIAAINH OKCHJOB;

- TEpMOAMHAMHUYECKIE OCOOEHHOCTH pPeakIiii BOCCTAaHOBIIEHUS OKCUIOB XKeJe3a;

- TEPMOJMHAMHYECKAE XapaKTEPUCTUKA IIPOIECCOB OKUCIATENFHOTO paduHUPO-
BaHUS;

- (PHU3UKO-XNMIYECKHUE OCHOBBI IPOLIECCOB PACKUCIICHU U Aera3alu MeTaia

- TEpMOJUHAMIKA peaKIuii 00pa3oBaHusA M TEPMUUYECKON AUCCOHANK KapOoHa-
TOB yMeTh

MCIOJTb30BaTh TEPMOIMHAMUYECKHH 1 KUHETUYECKUA METOJBI I pacdeTOB paB-
HOBECHBIX XapaKTEPUCTUK (a3 M KOMIIOHEHTOB B METAJLIypru4eCKUX CHCTeMax (¢ Io-
MOIIBIO Pa3IMYHBIX TEPMOJUHAMHUYECKUX MOJENEll pacTBOPOB U I'E€TEPOTCHHBIX CHC-
TEeM) W pachpenesieHis] KOMIIOHEHTOB MeXIy YYacTBYIOIIMMH B Ipoleccax (hazamu
(MeTau, 1Ak, a3, OTHEYOPHI U T.1.);

COCTaBJIATh KHUHETHYECKHE MOJAENM XMMHUYECKMX MPOLIECCOB MPH B3aUMOICICT-
BHH KOMIIOHEHTOB METAJLTYPIrHYECKUX CHCTEM;

- IPOTHO3UPOBAaTh TEPMOJUHAMUYECKHE Mpeebl U3BICYCHNS] KOMIIOHEHTOB U3
HUCXOHBIX MaTepHAIOB, paQUHNPOBAHUS METAIA OT IPUMECEeHd IIPH pa3Iu4HBIX METO-
Jax MpOU3BOJICTB;




- OCYIIECTBIIATH PELICHHE 3afay [0 MOATOTOBKE UCXOMIHBIX YCIOBHM IJI KOMIIb-
IOTEPHOTO pacyeTa paBHOBECHBIX KOHIEHTPALMNA MIPX 3aJaHHBIX 3HAYEHUSIX TEMIIEpaTy-
pBI U 1aBIIEHUS,;

- OCYIIECTBIATh ITOCTAHOBKY H pEIIEHHE 3afay NONydeHHS W papUHHPOBAHUS
MeTallla Ha OCHOBE TePMOJMHAMHYECKOT0 aHAaJ N34,

- BBHIMOJIHATh aHAJIN3 KMHETHKHA METALTYyPrHYeCKUX IPOIECCOB M0 3KCIEPUMEH-
TaJIbHBIM JAHHBIM H Ha OCHOBE allpHOPHBIX OIEHOK;

- IPOTHO3HPOBATh BIUSHHE MacIITabHOTO (akTopa Ha CKOPOCTD IPOIECCOB;

- yCTaHaBJIMBaTh JIMMHTHpPYIOLIEe 3BEHO MpoIlecca..

2. Ilponiecc m3ydeHus AMCLUIIMHBI HallpaBleH HA (GOPMHPOBAHHE CIIEMLYIOIIAX
KOMIIETEHIUN:

— TOTOBHOCTBIO MCIOJB30BaTh (yHIAMEHTATbHBIE OOLICHH)KEHEPHBIE 3HAHMS
(OIK-1);

~ CIIOCOOHOCTBIO MPUMEHATh B IPAKTHHECKON NESTENbHOCTH PUHIHIEI PAIHO-
HAJILHOTO HCIIOJIb30BaHUsl NPHUPOJHBIX PECYPCOB M 3alllUTBI OKPYXKAIOIIEH Cpeas
(OTIK-5); |

— CIIOCOOHOCTBIO CIIE€0BAaTh METPOJIOTHIECKHMM HOPMaM M IIPABUJIAM, BHITOIHSTE
TpeOOBaHU HALMOHAIBHBIX M MEXIYyHapOAHBIX CTAHAAPTOB B 00iacTH Ipodeccro-
HanbHOH festenpHOCcTH (OIIK-8);

— FOTOBHOCTBIO MCIIONB30BAaTh OCHOBHEIE ITOHSATHS, 3aKOHBI B MOJEIH TEPMOIU-
HAaMMKHM, XAMUYECKOH KMHETHKH, NTepeHoca Tema u Macchl (TTK-4);

— CIIOCOOHOCTBIO BBINONHATH TEXHUKO-3KOHOMUYeCKHil aHau3 mpoektos (ITK-6);

— CIIOCOOHOCTBIO MCIONB30BaTh IponeccHsil moaxox (I1TIK-7);

— FOTOBHOCTBIO IIPOBOIUTH PACUETHI M J€IaTh BBHIBOJBI MPH PELIEHUH HHKEHEP-
HbIX 3a1a4 (I1K-9).

2. MECTO JUCHUILIUHBI B OCHOBHOM OBPA3OBATEJBHOMI
IMPOI'PAMME

JlucuuIiInHa OTHOCUTCS K ITUKIY BBIOOPOYHOM YacTH y4eOHOrO IIIaHa.
basupyeTcd Ha 3HaHUSAX U YMEHUSX, KOTOpPBIE CTYASHT IIPHOOpEN MPH OCBOCHUHU
IPeNUIECTBYOUX JUCLUILIAH: MaTeMAaThKa, GU3KKa, XUMHS, QU3HIECKas XUMHSI.

3HaHUA U yMEHHUSA, IPUOOpETEHHBIE IPH OCBOEHWH JAaHHOM AWCIUILIAHEI, PEajIy-
3YIOTCSl CTYIEHTOM IIPU U3Y4YEHHUH MOCIEAYIOMUX AUCHUIUINH y4eOHOTrOo TJIaHa W IMpo-
XOXXJICHUHU rOCyAapCTBEHHOW UTOTOBOM aTTECTALUHU.



3. CTPYKTYPA U COAEPKAHUE JNCIIMIIJINHBI

3.1. Pacnpeneiienne y4eOHbIX YaCOB M0 TeMaM AHCHHUIUIMHBI H BHAAM 3aHH-

HaumeHnoBanue TeM KoangecTBO 9acoB
(coaepkaTeLHBIX MOy Iei) (ouHas/3a04uHas Gpopma)
B Tom aucie
Jlexnmuu | Ilpaxr. | JlaGop. CPC

Bcero (Ce-
MHH.)
4 cemecTp
Tema 1. IIpupoaa u cBOMCTBA XKHUJI- 8/10 3/0 2/0 0/0 3/10

KOr'o >K€JI€3a U €ro CILJIaBOB.

Tema 2. IIporneccol, mpoTeKaromue
IpU TBEPAECHUHU CTAIbHBIX CIIUTKOB 8/10 3/0 2/0 0/0 3/10
Y 3arOTOBOK.

Tema 3. Oxucnenue npuMecei cra-
JIeTIaBUIbHON BaHHBI IPOLYBKOM
ra30006pa3HbIM KHCIIOPOAOM, KH- 10/12 31 4/1 0/0 3/10
CJIOPOZIOM ra30Bo# ¢a3bl arperara u
TBEPJBIX OKUCIUTENIEH.

Tema 4. Xumudeckuii cocTaB cTa-
JIEIJIABAJIBHBIX [IJIAKOB.

10/10 3/0 4/0 0/0 3/10

Tema 5. XuMHueckue cBOMCTBa
CTAJIEIJIABUJILHEIX ITIIAKOB.

9/10 3/0 3/0 0/0 3/10

Tema 6. I1ltakoobpazoBaHue B oc-
HOBHBIX CTaJIEIIaBUIIbHBIX arpera- 8/10 31 2/1 0/0 3/10
Tax.

Tewma 7. IloBepXHOCTHAs SHEPTHUs
rpaHHLbI pa3aena ga3 u ee BIUSHHUE
Ha IIPOTeKaHHe XUMUYECKUX Peak-
105058

8/11 3/0 2/0 0/0 3/11

Tema 8. Oxucnenue yrieposaa B
CTaJICILUIaBUJIBHBIX MPOLIECCaX. 10/13 3N 4/1 0/0 3/11
TepMoIMHaAMUKKaA peaKIHi.

Tema 9. Okucnenue yriaepona B
cTajelJIaBWIBHBIX poneccax. Me- | 10/13 31 4/1 0/0 311
XaHU3M U CKOPOCTb peaKIuii.

Tema 10. Temossie 3¢ ¢dekThI pe-
aKIui OKUCIICHHS YTIIepoa ¥ UX 11/11 3/0 4/0 0/0 4/11
BJIMsSIHAE HA OpPTraHNU3alHIO IIABKHU.

Tema 11. Oxucienre ¥ BOCCTaHOB-
JieHue KPEMHUS B CTAICILUIABUIIb- 11/11 3/0 4/0 0/0 4/11
HBIX MPOIIeCcCcaX.

T Tema 12. OxucieHHe U BOCCTAa- 12/11 4/0 4/0 0/0 4/11




HOBJICHHE MapraHiia B CTaJerJa-
BUJIBHBIX MpoOIieccaXx.

Tema 13. OU3NKO-XUMHUYECKHUE OC-
HOBBI JIeCylb(Qypalry MeTalia B 12/13 4/1 4/1 0/0 4/11
CTaJIeIJIABIWJIBHBIX TPOLIECCaX.
Tema 14. OxucneHue u BOCCTaHOB-
neHue ¢pochopa B CTAICIUIABIIb- 12/13 4/1 4/1 0/0 4/11
HBIX MPOIIeccaXx.

Tema 15. OkuciieHne H BOCCTaHOB-

JICHHE XpOMa B CTAJICIUIaBUIIBHBIX 14/11 6/0 4/0 0/0 4/11
poleccax.

NHauBuayaibHOE 3aJaHUE 9/9 9/9
IToaroToBKa K S5K3aMEeHy 36/18

I/IT_0F04CCM§C_TP - ) 198/198 51/6 51/6 0/0 60/168

3.2. JIexunn

Tema 1. [Ipupoaa v CBOKCTBA KUAKOT'O JKeJie3a U €ro CIIJIaBOB.

Conepxanue TeMsl 1:

CtpoeHue XUIKOTo Kene3a, OMMKHUN U JalbHUH NOpAIKA, KOOpANHALMOHHBIE
YHClIa, KJIacTephl. AJUTOTpONMYeCKUe IpeBpalieHus xene3a. OCHOBHBIE HU3HYECKUE
CBOICTBA Xkene3a: TeMIepaTypa IUIaBJIeHUs, TeMIlepaTypa KUIIeHUs, 3aBUCUMOCTD JaB-
JIEHHS HACBHIIIEHHOT0 Mapa JKelle3a OT TeMIEPaTyphl, AMHaMUYeCKas U KHHETHYECKas
BA3KOCTb, INIOTHOCTH, TEINIOEMKOCTh ¥ SHTANBIINS, TOBEPXHOCTHOE HATSDKCHHE JKee3a
1 cranu. PacTBOprMOCTE 31IEMEHTOB B kene3e. TepMuyeckas yCTONIUBOCTb OKCHIOB
Xene3a. BEIXoa rogHoOro cTaiiy ¥ pacxol METAUIMYECKOH MUXTHI Ha IPOU3BOACTBO 1 T
ctanu. [ TaBHBIEe CTaThH JOXOMHOW M pacXOJHOU YacTell MaTepHalIbHOTO OanaHca Kele-
3a MpU NPOU3BOACTBE CTAIH.

Jlutepatypa k Teme 1: [1,2,3,4]

Tewma 2. [Ipoueccsl, npoTeKaromue IPU TBEPACHUH CTAIBHBIX CIIMTKOB H 3ar0TO-

BOK.

ConepxxaHue TEMH 2:

IlepeoxyaxaeHne U ycaaka MeTaula Ipy KpucTaju3anuy. CKopoCTh TBEpe-
HAUs ctaid. [[puyrnHbBl BOSHUKHOBEHHUS JIMKBALMY IIPU TBEPAECHUHU CTAIBHBIX CIMTKOB U
3aroTOBOK. 3OHANbHAA M IeHApATHaA MUKBaAUsi. CKIOHHOCTh OTACIBHBIX 3JIEMEHTOB K
JMHMKBAIlHU B pacillaBax Xeje3a, KodGGuIHeHT TUKBau. Biusaue ycinosui TBepae-
HUs Ha pa3BHTHE JIMKBAIlMOHHBIX MPoIeccoB. KOHIIEHTpalMOHHOE MEPEOXIIAK ICHUS
IIpY 3aTBEPAEBAHUU MeTaLIa.

Jlurepatypa k Teme 2: [1,2,3,4] -

Tema 3. OxucieHne npuMeceil cTaleIlIaBUIbHON BaHHBI IPOIYyBKOH ra3o00pas-
HBIM KHCIIOPOZOM, KUCJIOPOAOM Ta30BOK (a3bl arperara U TBEPABIX OKMCIHTEIIEH.

ConepixaHue TEMBI 3:




IlepBruuHas u BTOpUYHAs peaKHOHHBIE 30HBI IPU MTPOyBKE BaHHBI Ia3000paz-
HBIM KHACIOPOAOM. XMMHYECKHE PEAKIUN B IEPBUYHON U BTOPUYHOU pEaKIIMOHHBIX 30-
Hax. [locnenoBaTenbHOCTH OKUCIICHHS IPAMECEN MeTajuia pU MIPOAYBKE KHCIOPOIOM.
CkopocTh peaknuii BO BTOPHIHON peaKIIHOHHON 30HE U TEXHOJIOTHYECKHIE CIIOCOORI ee
perynupoBanus. MexaHn3M peakluii OKHCIeHUs NpUMecel MeTalia KUCIOPOIOM ra3o-
BOH (a3bl cTaNeIIaBUIIBHOTO arperata. MexaHu3M peakKidil IIpu OKUCIIEHHHU TpuMeceit
MeTaJljIa ¢ TOMOIIBIO TBEPABIX OKUCIUTENEH.

JIureparypa k Teme 3: [1,2,3,4]]

Tema 4. XuMHnueckuii COCTaB CTaJIeNJaBHJIbHBIX IILIAKOB.

Conepxanne TeMbI 4:

Mertanmyprudeckue nuiaku. Mcrounuku o6pazoBaHus muiakos. I naBable Tpebo-
BaHUA K XUMHYECKOMY COCTaBY M CBOHCTBaM CTaJICILIABIIBHBIX NIAKOB. OCHOBHBIE U
Kkucible mtaku. [Iponeccsl, mporekaromue pyu 0Opa30BaHUU NUIAKOB. XAMHUYECKUM
COCTaB OCHOBHBIX M KHUCJIBIX CTAJICILIABMIBHBIX [TUIAKOB B PAa3HBIX NTEPHOIaX IIJIABKH.

JIuteparypa K Teme 4: [1,2,3,4]

Tema 5. XuMuyeckue CBOMCTBA CTAJIEINIABHIILHBIX IITAKOB.

ConepxaHue TeEMEI 5:

OCHOBHOCTH CTaJIEINIAaBHJIBHBIX IIUIAKOB. OKHCIUTEILHAS CIIOCOOHOCTD CTalle-
MIJIABUJIBHBIX [IUTAKOB. 3aBUCHMOCTb OKUCIUTENbHON CIIOCOOHOCTH ITaKa OT COAepKa-
HUS OKCHJA XKeJe3a, TEMIIEpAaTyphbl, OCHOBHOCTH IIUIAKa U XMMHUYECKOTO COCTaBa METall-
na. HeiliTpansHble 1 BOCCTaHOBUTEIIbHBIE [ILTAKH.

Jluteparypa kK Teme 5: [1,2,3,4]

Tema 6. I1lnakooOpa3zoBaHyie B OCHOBHBIX CTAJICIUIABUIILHBIX arperarax.

Conepxanue TeMsl 6:

MeTtamryprudeckde GIIrOCHl B HX CBOWCTBAa. MeXaHH3M pacTBOPEHUS H3BECTH B
CTaJICILUTaBIIIBHBIX ITakax. CpencTBa MHTEHCH PUKAITUY IIJIaKo0Opa3oBaHUs B OCHOB-
HBIX CTaJIeTUIaBUIIBHBIX arperaTtax.

Jlutepatypa K TeMe 6: [1,2,3,4]

Tema 7. IloBepxHOCTHAsI SHEPrHs IPaHUIBI pasfena ¢a3 U ee BIUIHUE HA IPOTe-
KaHH€ XNMHUYECKUX PEeaKLHM.

CopnepxxaHue TEMBI 7:

BiusiHHe IOBEpXHOCTHON SHEPIHH I'PaHUIIBI pa3aena ga3 Ha MPOTeKaHUE reTepo-
reHHBIX XUMHYEeCKUX peaknmii. [Ipechimenus pacTBopa Ipu 00pa3oBaHUH 3apOAbIIIEH
HOBO# ¢a3pl. Bmusuue Mexda3Horo HaTsHKEHUS, IVIOTHOCTH U pa3MEpOB HEMETAJLIIHYe-
CKHX BKJIFOYEHHH B HYXXHYIO JJI MPOTEKAHUS XUMHUYECKON peaKluy BEJIUYHHY IIPECHI-
IeHus pacTBopa. KpuTnyeckuit paanyc HeMeTaUIMYeCKIX BKIIOYEHHH B CTaIH. 3aBU-
CUMOCTBH KPUTHYECKOTO paJuyca HEMETAIMYECKIX BKITFOYEHUN OT BEIMYHHBI IPECHI-
IEeHHS pacTBOPa, MeK(a3HOr0 HATSHKEHUS U MIIOTHOCTH HEMETANIMYECKUX BKITFOYE-
HUH.

Jlurepatypa k Teme 7: [1,2,3,4]

Tema 8. OkuciieHre yriepojia B CTaleIIaBUIbHBIX IIponeccax. TepMOIUHAMUKA
peaKiuu.

CopnepxaHue TEMBI 8:

Ponb yrieposa B CTaleILIaBHIBHBIX IPOlleccax. PacTBOpUMOCTD yriieposa B
KHIKOM U TBEPJIOM )KeJle3e U ero CIIaBaX, akTHBHOCTb B (popMa CyIeCTBOBaHUs yrIile-
poxa B Metaiuie. O0mas TepMOANHAMUYECKAS XapaKTEPUCTHKA PEAKIIMH OKUCIICHHUS YT -




nepoaa. BosamoxxHast riryOuHa 06€3yTiepOXKUBAHNS CTAIH B OTKPHITHIX CTAJIEIIABHIb-
HBIX arperaTax, IIpd BaKyyMHOR 00paboTke U IpoTyBKe HHEPTHBIM razoM. CoepxaHue
CO; B razax, BeIIEISEMBIX U3 CTAJICIUIABUIILHOM BaHHBI, H €I'0 BIMSIHHE HA PAaCXOJ K-
CJI0poJa pu 00e3yTIepOKUBAHKS METAJLIA.

Jlurepatypa K Teme 8: [1,2,3,4]

Tema 9. Oxucnenue yriepoa B CTaJICIUIABIIBHBIX MpoLieccax. MexXaHu3m u
CKOPOCTbH peaKIluii.

Conepxxanue Tembl 9:

3aBHCHMOCTBH CKOPOCTH 00€3yTJIepOKUBaHHS OT TEMIIEPATYPBI B XUMHYECKOTO
cocTaBa MeTaj1a.CKOPOCTh OKUCICHUS yTIiepoaa IIPH MIPOU3BOJCTBE CTAIH B KMCIIO-
POIHBIX KOHBEPTOPAX, MAPTEHOBCKUX H 3MEKTPOCTAIIEITIABUIILHBIX MeYaX ¢ OKUCICHH -
€M IIpAMECEi BaHHBI KHCIIOPOJOM ra30BO# (a3bl edu, MPOAYBKO# ra3000pa3HbIM KH-
CJIOPOJIOM, II0JJa4Y€l TBEPABIX OKHUCIUTENEH U BO3MOXKHOCTH €€ PETyIHPOBaHUS.

Jlureparypa k Teme 9: [1,2,3,4]

Tema 10. TemtoBele 3¢ eKTh peakunii OKHCICHUS YTIIEPOAA H HX BIUIHHE HA
OpraHU3alHIO MIJIaBKH. '

Conepxxanue TeMbl 10:

Tennossie 3¢ $exTH peakuuii OKACIEHUS YIepoa PACTBOPEHHBIM B METALIE
KHCIIOPOAOM, ra3000pa3HbIM KACIOPOAOM H KHUCIOPOIOM TBEPIBIX OKHCIUTENEH. 13-
MEHEHME TEMIIEpaTyphl BaHHBI BCJIECTBUE OKUCIICHHUS YTJIEpOIa B HIcaNbHBIX YCIOBH-
AX ¥ B pealbHBIX METALTyPrHUECKUX Nponeccax. TeXHOIOrnyecKne MeTOIbl CHHXPO-
HU3ALUH POIECCOB 00e3yTIepOXKUBAHNS M HArpeBa MeTaJLIa.

JIuteparypa kK Teme 10: [1,2,3,4]

Tema 11. OxucneHne U BOCCTaHOBJICHUE KPEMHUS B CTAJEIIABUIIBHBIX [IPOIIEC-

cax.

Conepxanue TeMbl 11:

Ponb kpeMHUs B CTaNleIIaBWIBHBIX Nponeccax. [ 1aBHbIe PU3NKO-XUMHIECKAE
cBoiicTBa kpeMHus. OOIas TepMoIuHAMHUYecKas XapaKTEPUCTHKA PEaKIAil OKHUCIICHHS
KpeMHUs. 3MeHeHNe cofep kaHus KpeMHUS B METaJUIe B XOZ€ BBITUIABKH CTAJIH B arpe-
rarax ¢ OCHOBHOH M KHCIO# pyTepoBkoii. OO1Ie MpHHIMITE 00ecTiedeH s 3a1aHHOTO
coJiepXaHusl KpEMHUS B CTaJIH.

JIuteparypa k Teme 11: [1,2,3,4]

Tema 12. Oxucnenre 1 BOCCTaHOBJICHHE Mapradila B CTAICIIABIIIBHBIX IIPOIiec-

cax.

Conepxanue TemMbl 12:

Ponp mapraniia B cranemiaBiIbHBIX Mpoueccax. [ TaBHble PU3NKO-XUMHUECKHE
cBoiicTBa Mapranna. O0mas TepMoIuHaAMIYecKas XapaKTePUCTHKA PEaKIiii OKUCIICHHS
Maprania. 3MeHeHne coepKaHus Mapraiiia B METAJLIE B XO/I€ BHIILUIABKU CTAJU B
KOHBEpPTOpax, MapTEHOBCKUX H JJIEKTporeyax. Pacnipeenenie Maprasiia Mexay Iia-
KOM M METAJUIOM MPU OKHUCIUTEJIbHOM papUHUPOBAHHH.

OO61mue mpuHIUIEl o0ecriedeHns 3afaHHOT'0 COIeP)KaHus MapraHila B CTaJIH.

Jlvutepatypa k TeMe 12: [1,2,3,4]

Tema 13. Ou3uKO-XUMUYECKHE OCHOBHI IeCyNIbPyparuu MeTajia B cTajlerJia-
BUJIBHBIX MPOIIECCAX.

Conepxanue TeMbl 13:




KpacHonoMKOCTb, aHM30TPONHS MEXaHHYECKHX CBOMCTB M Apyrue Ae(eKxTsl,
00yCIOBJICHHBIE IIPACYTCTBHEM CEpPhl B CTaIU. PacTBOPMMOCTh M aKTHBHOCTH CEpHI B
KHUAKOM XKeJle3e U ero CilaBaXx. TepMoaMHaMU4ecKasl OLEHKa BO3MOXXHOCTH Y AJICHUS
Cephl M3 PACIIaBOB XKeJle3a HPY OKUCIUTENIEHOM papuHUpOBaHNK. MexaHH3M peakiuii
necynbdypanuu mMetamna miaakoM. CynbGuaHas eMKOCTh Hutaka. OnpeneneHue Cyb-
¢buaHOI eMKOCTH IUIaKa ¢ MCIONb30BaHHEM SKCIEPUMEHTANBHBIX AMarpaMM M Ha Oc-
HOBAHWY BEJIMYAHBI ONMTUYECKOH OCHOBHOCTH Iiaka. OOmas TepMoauHaMU4ecKas Xa-
paKTepUCTHKA peaKknHud AecylbQypallMd MeTalia [UIaKoM. BnusHue OCHOBHOCTH U
OKHCHEHOCTH IIJIaKa Ha BeJIWYMHY Kod3(dduiinenTa pacmpeeneHus cepbl MexIy Iia-
KOM B MeTauioM. VI3MeHeHue cofiepXaHus cepbl B MeTalllle B XOJI€ BBIIUIABKH CTaIX B
KOHBEPTOpaX, MAPTEHOBCKHUX U 3MeKTpornedax. OcOOEHHOCTH MOBENEHUS CEPHI MIPU HC-
MIOJIb30BaHUM YYTYHA, KOTOPBIH MOABEpTracs IiIyOoKol BHEIOMEHHON Necynb(yparuy.
O6umue npuHIUIEL 0OecliedeHns 3alaHHOr0 COAep KaHUs Cephl B CTAJIH.

Jluteparypa k Teme 13: [1,2,3,4]

Tema 14. Oxucnenne v BoccTaHOBIEeHHE $ocopa B CTalCINIaBUIBHBIX IIPOLEC-

cax.

Conepxanue Temsl 14:

Poib dhochopa B cTallelIaBUIBHBIX poneccax. I 1aBHbIe GU3HKO-XUMHUYECKHE
cBoiicTBa pochopa. MexaHu3M peakiuii oKuCIHTENFHON Aedochopanuu MeTasia.
OO01mas TepMoaMHAMUYecKasl XapakTepucTuka peakiun nepochopanuu. Kosdpbunuent
pacnpeneineHus pochopa MeXAY IITAKOM U MeTaiuioM. Vi3MeHeHue conepxanus oc-
¢dopa B MeTaJlJIe B XO/€ BBIIIABKU CTAJIH B KACIOPOAHBIX KOHBEPTOPaX, MAPTCHOBCKUX
 3JlekTponedax. BoccTtanosnenne gpocdopa B xoe pacKUCICHHS, BBIITYCKA M Pa3IIMBKU
cranu. Oco6eHHOCTH OpraHU3alliy IUTaBKH MPH epepaboTke BEICOKO(GOCHOPUCTHIX Uy-
rynoB. OO1mue MpHHIHUITE 00ecTIeYeHUs 3aJaHHOro coAepKaHusi Gpochopa B CTaH.

Jlutepatypa K Teme 14: [1,2,3,4]

Tema 15. OxuciieHHe 1 BOCCTaHOBIIEHHE XpOMa B CTAJIENIIIaBUJIBHBIX IIPOIECCaX.

ConepxaHue TeMbI 15:

PoJis XpoMa B CTaJIeMIIaBHIILHBIX Iporieccax. [ naBHbIe (PU3NKO-XMMAYECKHE
cBoiicTBa xpoMa. O6mas TepMOAMHaMIYecKas XapaKTepUCTHKA PEaKIMi OKUCIICHHS
XpoMa. BimsiHHe OKICHEHOCTH U OCHOBHOCTH 1IJIaKa Ha BEIMUUHY KO3 QUIUEHTa pac-
TpeaeeHrs XpoMa MEX Ty IIJIaKOM K MeTalioM. MI3MeHeHue coiepKaHus XpoMa B Me-
TaJlIe B CTANEIUIABHIILHEIX IIpolieccax. TeopeTnyeckue OCHOBBI TEXHOJIOTMH ITyOOKOro
06e3yriiepoKuBaHUs PacIIaBOB C BEICOKMM cojepkanueM xpoma. O61ue NpUHIAIIE]
OIYYEHHUS 3aJaHHOTO COAEepKaHNs XpoMa B CTAJIH.

Jlureparypa k Teme 15: [1,2,3,4]

3.3. [IpakTH4YecKHe 3aHATHS

Ne TeMma 3ansTHS Ob6nem, | Jlurte-
o/n qac. paTypa
4 cemecTp

OxHuciieHne MpuMecel cTaJeNVIaBHJIbHOH BAaHHEI MIPOXYBKOH
razoo0pasHbIM KHCJIOPOAOM, KHCIOPOAOM ra3oBoii ¢asnl arpe-
raTa 4 TBepAbIX oOKHcuTe e, PacdeTsl conepxaHus KHCI0Po-
Jia B JKeJjie3€ B PABHOBECHHM CO NIJIAKOM € HCIO0Jb30BAHHEM JKC-

10/1 [1,3,4,7]




HepHMeHTaJlBHOﬁ JHaArpaMmMbl aAKTHBHOCTH OKCHZA JKeJIe3a B
CTAJCIIABHJIBHOM IVIAKE.

Oxnciienue yriepoia B CTAJNCIVIABHJIBHBIX IPpoIeccax. TepMo-
JHHAMHKA peammifl. Onpene.llemle PaAaBHOBE€CHOI'0 COACPIKAHUSA
KHCJI0pP0Aa B METAJLJIC 3aJaHHOI0 XHMHYIECKOI0 COCTaBa.

10/1 [1,3,4,7]

Oxnciaenne KpEMHHA B CTAJCILVIABHIBHBIX IIPOIECCAX.
Pacuern1 COACPXKAHNS KPDEMHHS B METAJ1JI€ B pABHOBECHH €
OKHCIHTEAbHBIM MIIAKOM.C HCHOAb30BAHHEM IKCIICPHMCH-
TAJILHOM JHArpaMMBbI AKTHBHOCTH OKCH/Ia KeJIe3a B CTAJIECIIA-
BHJIBHOM IIJIAKA.

101 | [1,3,4,7]

Oxmucienne Maprasna B CcTaJeINIaBHJIbLHBIX HPoONeccax.
Pac4ers! copepxannsi MApraHua B MeTAJLII€ B PABHOBECHH ¢
OKHCJIMTEJBHLIM MITAKOM € HCII0JIb30BAHHEM SKCNIepHMEH-
TAJBbHOH THATPaMMBbI AKTHBHOCTH OKCH/IA 3aJie-3a B CTaJIeIlIa-
BHJILHOM IJIAKA.

10/1 | [1,3,4,7]

Hecyabdypanus Merapia B CTAICIVIABHILHBIX IPONECCaX.
PacueThl BeIMIHHBI PABHOBECHOT0 NNAPIHAJIBLHOI0 JABJICHHN B
ra3oBoii ¢a3e NIpH OKHCINTENbHOM JecyIbQypanan MeTaJLIA,
Pacuyerbl KOHIEHTPANuM cepbl B MJIAKe B PABHOBECHH ¢ METAJI-
JIOM 32JaHHOT'0 XMMH4Y€CKOI'0 COCTaBa ¢ HCIOJIb30BAHHEM HKC-
EPHMEHTAJBHOH JHATPaMMBI CyJIb(HIHOH eMKOCTH IIJIaKa.
Onpeneaenne cy1bGuIHONH eMKOCTH MIJIAKA HA OCHOBAHWH Be-
JIMYHHbI €TI0 ONTHYECKOH OCHOBHOCTH.

81 | [1,3,4,7]

Oxnucijienne u BoccTaHoBJIeHAE ocdopa B cTaTeNIaBAIbHBIX
npoueccax. Pacuer ko3¢ Punuenta pacupenenenun ¢pocdopa
Me:KIy MIAKoM H MeTawuioMm. Onpeaesenne ycjaoui gedocdo-
DAMHN MeTAJLIa.

3.4. CamocTosiTeIbHAN padoTa CTyAeHTa

31 | [1,3,4,7

e
i

Ne Buabl caMocTosTeIbHOH paboThI CTyaeHTa O6nem,
n/n qac.
1 H3yuenne JiekndoHHOro Matepuaaa (He menee 50% ot 00b- 26/80
eMa JieKIHi)
2 IloaroroBka K npakTH4eckuMm 3anaTusm (He menee 50% ot 25/79
o0beMa ayJHTOPHBIX NPAKTHYECKHX 3aHATHI)
3 IToaroroBka k jabopaTtopHbimM padoram (He meHnee 50% ot 0/0
00beMa ayAHTOPHBIX JIa00OPaTOPHBIX 3aHATHI)
4 Brinoanenne KypcoBoro npoekra (36 1acoB) 0/0
5 BoinosineHHe KypcoBoi paboThi (27 9acoB) 0/0
6 Brinosinenne MHIMBHAYAILHOTO 3aiailud (He MeHee 9 ya- 9/9
COB yEr, K
Axorgs|isi o hsiss s gE s




4. ®OPMbI KOHTPOJISI OCBOEHMSA TUCITAIIJINHBI

Texymuili KOHTpOJIb 3HAHUH CTYAEHTOB IPOU3BOAMUTCS MO Pe3yJbTAaTaM BBIMOJHE-
HUs 1a00opaTOpHBIX paboT, BO BpeMs KOHTPOJBHBIX OIPOCOB B XOJ€ MPOBEACHUS MpaK-
TUYECKUX 3aHATHH.

[IpomexxyTodHas arrecTanus MO pe3ysibTaTaM OCBOEHHUS AUCIUILUIMHBI B CEMECTpe
MpOBOAUTCS B (opME ceMecTpOBOro sK3aMeHa B cOOTBETCTBHU ¢ «[lonoxenunem o6 op-
raHW3alKuM ¥ IPOBEIECHUH CEMECTPOBOTO KOHTPOJS 3HAHUM CTyAeHTOB B JloHELIKOM Ha-
IMOHAIIbHOM TEXHUYECKOM YHHUBEPCHTETE», yTBepKaeHHoM 25.09.2013 ropa.

5. YYEBHO-METOJHYECKHAE MATEPHAJIBI ITO JUCHUTLIVHE

JlatepaTtypa:
YyebOHasi auTEpaTYpa
OcHoBHast
1. Konosanos, 10.B. Metamtyprus [Tekct]: yae6r0e nocobue / 10.B. Kornosanos, A.A.
Tpostackmit, C.H. Tumoinenko: B 3 kaurax. — Joneuk: IBY3 «losHTY», 2011. Kaura
1. =431 c.- 50 3ks.
2. AHnponoB B.H. DkcTpakuus 4epHbIX METAIOB U3 IPUPOJHOTIO M TEXHOTC€HHOI'O ChI-
pes. omennsrit nmponecc / B. H. Aunponos ; B.H. Aaaponos. - onenxk : Hopa-Ilpecc,
20009. - 377c. - 2 3K3.
3. Mumenko, .M. UepHas MeTaJUTyprus 1 OXpaHa OKpyXKarollel cpesisl : yaebHoe mo-
cobue mis By3oB / 1. M. Mumenko ; ©.M. Mumenko. - U3n. 2-e, ucnp. u gomn. - [lo-
Henk : [{ludposas tTunorpadmus, 2013. - 451c. - 1 axs.
4. Mumenko, 1.M. UepHast MeTaJLTyprusi 1 oOXpaHa OKpYKarolleH cpesl : yueOHoe
mocobue g By30B / 1. M. Mumenko ; M. Mumenko. - Honenk : IBY3 "{loeHTVY",
2012. - 446¢ - 1 3k3.
Bcezo no oucyunnune: 54 na 100 obyuaroujuxca — 99
dnekmpoHHble 00pazoeamenvHble pecypcol: 0a
1. Konosaios 10.B. Metamnyprus [ DnekTpoHHEI# pecypce] : yuebHOe mocodue ams 6a-
KanaBpoB : B 3 kH. Ku.1 : U.1. [IpousBoactBo uyryHa u xkene3a . Y.2. IIpoussonactso
cranmu u peppociutasos / FO. B. Konosanos, A. A. Tposackuii, C. H. Tumomenxo ;
10.B. Konosanos, A.A. Tposuckuii, C.H. Tumomienko ; TBY3 "IonHTY". - (21 M6). -
Houenk : I'BY3 "IoaHTVY", 2011. - 1 daiin. - CucreM. TpeboBanus: Acrobat Reader.
2. Mummenko, .M. YepHas MeTaUTyprus 1 oXpaHa OKpyxarommei cpelbl [DIeKTpoH-
HBIN pecypc] : yueOHoe mocobue ans By3oB / . M. Mumenko ; .M. Muienxo. - M3n.
2-¢, ucmp. 1 poi. - (19M0). - lonenk : L{udbposas tumorpadus, 2013. - 1 daiti. - Cuc-
TeM. TpeboBanus: ZIP-apxuBatop, Acrobat Reader.
3. Ba6apsixkua H.H. Teopus u TeXHOTOTHS TOMEHHOTO Iporecca [ DIEeKTPOHHBIH pe-
cype] : yaebHoe mocobue mis By3os / H. H. ba6aprikun ; H.H. ba6apsikun ; OV BIIO
"Maraurorop. roc. Text. yH-T uM. I.J1. Hocosa". - 26 M6. - Maruautoropck : MI'TV,
2009. - 1 gaitn. - Cucrem. TpeboBanus: Acrobat Reader.

4. Jouckos E. YmpapneHue XoaoM TOMEHHOH IUIaBKH [ DIEKTPOHHBIN pecypc] :

(CYIIHOCTHBII aHaN3, SKcriepuMeHTHI, onbIT) / E. JloHckoB, B. JIsmok ; E.



JouckoB, B. JIsamok. - 29 M6. - Saarbruken : Palmarium Academic
Publishing, 2013. - 1 ¢aiin. - Cuctem. TpedboBanus: Acrobat Reader.

HononHuTenbHas:

. Memxuboxcekuit M.S., Xapnamuna I1.C. OcCHOBH TepMOIUHAMIKH i KiHETHKH
ctayeraBmibHEX npoueci: [linpyunnk. — Kuis: Buma mkona, 1993. — 327 c.

. burees A.M. Mertamryprus cramy: YUeOHHK I By30B. 2-€ U34. epepad. u Jom.
— M.: Metamnyprus, 1988. — 480 c.

. Teopernueckrne OCHOBBI CTANEIUIABUJIBHBIX IPOIECCOB: YUYeOHUK Ui BY30B. /
AiizarynoB P.C., Xapmamms I1.C., IIporononos C.B., Hastora JLIO. — M.: MU-
CHUC, 2002. - 320 c.

. Manepun C.H., ®uminnos B.B. Teopus u pacdeTsl METALTypri4eCKUX CUCTEM H
mpoueccoB: YueOHoe mocobue s By30B. — M.: MUCHUC, 2002. — 334 c.

. 36opmux A.M. KoHcniekT Jiekiiuii mo aucnuninHe « TeopeTnyeckre OCHOBBI Me-
TaJUTyprudeckoro npousBoactsa». — Jlonenx: I'BY3 «loeHTVY», 2008. — 189 c.
6. 36opmmk O.M. MetoauuHi BKa3iBKH 10 BHKOHAHHS KypCOBOi poOOTH 3

Kypcy «TeopeTndHi OCHOBH MertaiypriliHoro BupoOHuNTBa». — JloHeupk: JIoHHTY,
2006.-67 c. L

7. 360opmuk O.M. 36ipHHK 3aja4 AN MPaKTUYHHUX 3aHATH 3 Kypcy «TeopeTudHi

OCHOBH MeTayprifHoro BUpOOHHUIITBAY i METOOWYHI PEeKOMEHAalil o010 X BUKOHAH-
Hi. — Jlonenpk: JJoeHTY, 2006. — 72 c.

Y4eOHO0-MeTOANYECKHE H31aHHs, paspaboTannbie B JlonHTY:

K neknusM:
- KOHCHEKT JieKuil mo Kypcy «TeopeTnyeckue OCHOBBI CTAJEIUIaBUIIBHBIX IIPO-

oecCoB»

K mpakTudecKiM 3aHATHAM:

- MeToaudeckue yKa3zaHus ISl IPOBEACHUS IPAKTHUECKUX 3aHATHH
10 Kypcy «TeopeTnyeckie OCHOBBI CTAJICIUIABUIIBHBIX IIPOLIECCOB»
K camocTosTenpHO# paboTe CTyneHTa:

- MeToamueckue yKazaHUs IS CAMOCTOSTENEHON PaboThI

110 Kypcy «TeopeTHndecKie OCHOBBI CTANICIUIABUIIBHBIX IIPOLIECCOB»

6. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUILINHBI

1. JleknMoHHBIE 3aHATHA:

- 5.264, nnakaTsl IO BCEM pas3zfenam Kypca, KOMIUJIEKT 3JIeKTPOH-
HBIX IIpe3eHTaluit/cnaiiios,

- 5.255.
2. lIpakTHYecKHe 3aHATHA:

- 5.255,5.253
— maketsl [10 obmiero HazHa4YeHHs U PELICHUS 3a1a4

CocraBurens pabodeil mporpaMMsl: B.E. Yxun
(oAmHuCh)




AHHOTAIHSA THCIHUILIHMHLI
«TeopernyeckHe 0OCHOBbI METALIIyPru4eckoro Npou3BoACTBAa»
BAPHATHBHON YaCTH MATEMATHYECKOr0 M €CTECTBEHHOHAYYHOI0 ITHKJIA

Iens ¥ 3ana4u TUCIATUIAHEL

I{enbro OCBOCHMS TUCHUILIAHBI ABIACTCS (POPMHUPOBAHNE MHKEHEPHOTO MBIIILIE-
HUS ¥ COBPEMEHHOTO MPEACTABICHUS O TEOPHH U MPAKTHKE TEXHONOTHH MPOU3BOJICTBA
CTallu.

OcCHOBHBIMH 331a4aM# Y4eOHOM TUCIUIINHBL ABISIOTCA:

— NOJY4YEeHHE CTYNEHTaMM AOCTATOYHO IIMPOKOW TEOpPETHYECKOW MOATOTOBKH B
obmacti QU3NKO-XUMHUYECKAX OCHOB IMPOIECCOB MPOM3BOACTBA CTANlM, MO3BOJISIOMIEH
OynymuM OakanaBpaM OpPUEHTHpPOBATbCA B HAayYHO-TEXHUYECKOW MHPOpPMALUH M pa3-
pabaThiBaTh HHHOBAIIMOHHBIC TEXHOJIOTUH BBIIJIABKY CTaJIH;

— BbIpaboTKa y CTyIEHTOB [IPHEMOB M HaBBIKOB COBEPIIEHCTBOBAHUS TE€XHOJIOTH-
YEeCKOTo0 Mpolecca OKUCIUTEIBHOIO paQUHUPOBAHUS METAILIA;

— O3HaKOMJICHHE CTYyIEHTOB C MEPCHEKTHBHHIMH HaNpaBICHUSMH IIOBBHIICHUS
KadecTBa cTaiuu.B pe3synbrare 0CBOCHHS IUCIUIUIMHEI CTYIEHT OJDKEH:

3HATH

- OCHOBHBIe (PM3UKO-XUMHUUECKHE CBONCTBA METaJLIa U [IJIaKa,;

- OCHOBHBIE CBEJIEHHS O POJIU YIJIepoJla, KpeMHHUs, Maprasuna, cepsl, Gocdopa u
XpoMa B CTaJIeIIaBIIIBHBIX IIpolleccaxX, H3MECHEHHH KOHIICHTpAllMd UX B MeTaljle II0
X0y ILTaBKU;

- OCHOBHBIE PUHIIUIBI NOTy4YeHHS 33JaHHOTO COiepKaHUs IpAMecel B CTaIIH;

yMeTh

OCYIIECTBIATh H KOPPEKTUPOBATh TEXHOIOTHYECKUE IPOLIECCHl B METaJLIypIrHH;

pa3paboTaTh COBPEMEHHYIO DHEPro- U pecypcocOeperarolyro TEXHOJOTHIO BbI-
ILTaBKHU CTAJIH;

MCIIOJIb30BaTh PyHIaMEHTAbHbIE OOIENH)KEHEpHBIE 3HAHNUS,

coYeTaTh TEOPUIO U MPAKTHUKY JAJIS pellleHNs HHXCHEPHBIX 3a/1aY;

OCYILECTBIATh H KOPPEKTUPOBATh TEXHOJIOTUYECKUE MPOLIECCHl B METAJLIIypPIUH;

2. Ilpouecc u3ydeHus AUCIUILIMHBI HalpaBieH Ha (GOpMUpPOBaHUE CIEIYIOLMX
KOMIIETEHIIHN:

— TOTOBHOCTBIO WCIIOJIb30BaTh (PyHIaMEHTaJIbHbIE OOIICHH)XCHEPHbIE 3HAHMS
(OTIK-1);

— CIOCOOHOCTBIO MIPUMEHATh B NPAKTUYECKOR IEATENHHOCTH NMPUHLHUIBI PAHo-
HATBHOTO HCIIONB30BAHHA HPHPOJHBIX PECYpPCOB H 3allMTHl OKPYXXKAromed Cpemsl
(OIIK-5); j

— CIIOCOOHOCTBIO CJIEOBATh METPOJIOTHYECKUM HOpMaM H IpaBHiIaM, BBIIOJIHATE
TpeOOBaHHs HAIMOHANBHBIX W MEXIYHApOIHBIX CTaHAApTOB B o0nacTd mpodeccHo-
HanbHOM AestensHOocTH (OIIK-8);

— FOTOBHOCTBIO HCIIOJNB30BAaTh OCHOBHBIE MOHATHSA, 3aKOHBI M MOJEIHM TEPMOJIH-
HAMMKH, XHMHYECKOM KMHETHKH, iepeHoca Teruia u Maccsl (11K-4);

— CIOCOOHOCTEBIO BBIIOJIHATH TEXHUKO-3KOHOMIYeckuil aHanu3 npoektoB (I1K-6);

— CIOCOOHOCTBIO HCIIOIBb30BaTh mponeccHsIi moaxox (I1K-7);

— FOTOBHOCTBIO IIPOBOJAUTDH PAcU&THl U €NaTh BBIBOIBI IIPH PEIICHHH HHXKEHEP-



HbIX 3a1a4 (I1K-9).

3. Copepxanue TUCUMILTAHBI (OCHOBHBIE pa3/ieyibl):

Tewma 1. IIpuposa u CBOKCTBA JXHIKOIO XKEJIe3a U ero CIIaBoB .

Tema 2. IIpoueccsl, NpoTeKaiolIke J1py 3aTBEPAEBaHUY CTANBHBIX CIUTKOB U 3a-
TOTOBOK . P B :
Tema 3. OkucieHre npuMecel CTaNeIaBAILHON BaHHBI IPOIYBKOH razoo6pas-
HBIM KHCJIOPOAOM, KUCIOPOAOM ra30Boi ¢a3bl arperata ¥ TBEpAbIX OKUCIUTEIEH.

Tema 4. Xumudeckuil COCTaB CTANICMIIABUIILHBIX IIJIAKOB.

Tema 5. Ctpoenue n pu3HIECKAE CBOWCTBA CTAICIUIABUIIBHBIX IIITAKOB.

Tema 6. XuMu4YecKkre CBOMCTBA IJIAKOB H aHAIUTUYECKHAE CIIOCOOBI OIIEHKH aK-
TUBHOCTH UX KOMHOHEHTOB .

Tema 7. [llnakooOpa3oBanue B OCHOBHBIX METAJLTypru4ecKUX arperarax.

Tema 8. BinstHue MOBEpPXHOCTHOW 3HEPTUU TPaHUIBI pa3zena ¢pa3 Ha MpoTeKaHHe
XAMHAYECKHAX PEaKIHii.

Tema 9. Okucnenue yriaeposaa B CTaleIUIaBUIIBHBIX Mpolieccax. TepMoanHaMUKa
peaxumii . '

Tema 10. Oxucnenve yriepoAa B CTaleIIaBUJIBHBIX Mporeccax. MexaHusm u
CKOPOCTH pEaKIHi.

Tema 11. TemnoBbie 3(HEKTHI peakinii OKUCIEHUS YTIepoJa U WX BIHSHHE HA
OpraHu3alHUIo IUIaBKA .

Tema 12. OkucieHre U BOCCTAHOBJIEHHNE KPEMHHUS B CTANCIIIABHIBHBIX IIPOIEC-
cax .

Tema 13. Oxucnenre U BOCCTAHOBJIEHHE MapraHIila B CTAJICIUIABUIBHBIX IIPOLEC-
cax .

Tema 14. ®u3nKO-XMMHYECKHE OCHOBBI JIeCysbpypaluu MeTauia B CTajella-
BUJIBHBIX IIpOLIECCaX.

Tema 15. Okucienre U BoccTaHoBNeHHe Gocdopa B CTaEMIaBUIBHBIX IPOLEC-
cax.

Tema 16. OkuciieHHe U BOCCTaHOBICHUE XpPOMa B CTAJICIINIABUIIBHBIX IIPOLIECCaX.

Obmas Tpy10€MKOCTh JUCIUIUIMHBI COCTABIIACT 5,5 3a4€THRIX €IMHHII.

®opMa NpOMEXYTOYHOH aTTeCTAllK: SK3aMEH.

Pa3paboTtana kadenpoit
METAJLTYPriy CTaJH U CIUIaBOB

CocraBuTens:
Houent kadeapsr MCuC / B.E. Yxun



