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PaGouas mporpamMma COCTaBJICHa Ha OCHOBC ®I'OC BO HampaBieHHE MOATOTOBKH

18.03.01. XummdecKas TeXHOJIOIHS, yTBepr/eHHoro mpukasom MOuH P® or 11.08.2016 1.
N 1005 st mpoduist mporpamMmbl XuUMHYeCKas TEXHOJIOTHS IPHPOIHBIX 9HEPrOHOCHTENIEH 1

YIJIEPOJIHBIX MATEPHAIIOB

Pabouasi TporpaMMa paccMOTpeHa u 0f00peHa Ha 3ace/laHuu kadenpbl GU3MUECKON XH- -
MEH 1 xuMudeckoit Texuonorun 01 cenrsiops 2017 r. (mpoTokon Ne 1)

3as. Kadeapoit C%‘/ JA.H.CmupHOB/

PaGouast mporpaMma 07106peHa METOTMUECKOii KOMHCCHEl HHCTHTYTA eCTECTBOSHAHA
crangapTuzanuu 25 centsops 2017r. (mpoTokom Nel)

TIpencenarens /7 /N.10.Me3un

I.Gb.-M.H.,

/ /A.H. CmupHOB/
aéf//

PaGouast porpamMma cocTaBJieHa:

Penensent:
K.T.H., 3aBe/IyIOIIHMil KadePOi IIPOMBILILICHHOH

3KOJIOTAH U OE30TTaCHOCTH JKU3HEACITEIbHOC — /A .JO Tleparunckuii/



JINCT perHcTpanuy H3MeHeHH i H 0N 0 THeH il

No Pazpen PIIJT Kpatkoe conepxanue JHara, Ne IToamuce 3aB.
w/a (Momyis) H3MeHEHHUS/ TOTIOTHEHUS MIPOTOKOJIA Kadeapoit
3aceaHus
kadeapsl
1 8 KoppektupoBka crmcka Nel ot N
JIHIIEH3HOHHOT'0 00€eCIIeYeHUS 04.09.2018 | /
A
2 8 KoppekTtupoBka crmcka Nel ot N
JHMTepaTyphl 04.09.2018 <i/
71/]
AL
3 8 KoppektupoBka crmcka NoS ot N
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— T 1
4 3,4,6,7 KoppektupoBka padoueit
TIPOrPaMMBI Nel ot % >
04.09.2019 e
5 8 AKTyam3anus yaeOHo- Nel ot
METOJHYIECKOI 0 H 31.08.2020 /
HHG}OPMAITHOHHOTO =

o0ecreueHns JUCITUIIIMHBI




1 Leau ocBOeHMS TUCHUNIMHBI (MOIYJISA)

[ensiMu OCBOCHUS AUCUUILINHBI (MOAYIS) «DU3HMKO-XUMUUYECKHE OCHOBBI METaJLTypruye-
CKHX MPOLIECCOB) SIBJISIOTCS:

- W3y4YeHHE COBPEMEHHBIX METOJIOB HCCIEAOBAaHUS CTPYKTYpPHl U (DU3HKO - XUMHUYECKUX
CBOMCTB METANINYECKUX U OKCUAHBIX PACILUIABOB;

- U3YYEHHeE IMpoleccoB (Pa3oBbIX MpPEBpaIllEHUH B METAJUIMUECKUX CHCTEMAX;

- IPUOOpPETEHNE HABBIKOB NMPUMEHEHUS TEOPETUUECKUX Pa3pabOTOK K MPAKTUYECKUM 3a-
JlagyaM MCCIIeI0BAaTEIbCKON AEATEIbHOCTH;

- 1aTh 00YYarOIMMCSI OCHOBBI 3HAHHH B 00JIACTH BBICOKOTEMIIEPATYPHBIX METaTyprude-
CKHX IPOIIECCOB;

- 00ecneunTh NOArOTOBKY K YCBOCHHIO MPO(GUIMPYIOMUX TUCHUIUIMH U CAMOCTOSTENIbHOM
WHKEHEPHOU J1eATEIbHOCTH.

B mporuecce 00ydenus mo JaHHON NUCHMIUIMHE CTYJCHT IOJy4yaeT 3HaHUs, IpuoOperaer
YMEHHMSI U HaBBIKH MIPOBEJICHHS PACUETOB MPH PEIICHUU (PU3NKO-XUMUYECKUX 33]a4, 3HAKOMUT-
cs ¢ nmpubopamMu U 000pyAOBAHUEM, IPUMEHSEMBIM IIPU HAYYHBIX MCCIIET0BAHUSAX.

2 MecTo TUCHMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
MOJATrOTOBKM 0akajiaBpa

JuctuminHa «PU3MKO-XUMUYECKUE OCHOBBI METAJUIYPrU4€CKHX IPOLECCOB» BXOAMUT B
BapHUaTUBHYIO 4acTh 010ka 1 0Opa3oBaTesIbHOM POrpamMMBl.

JUist n3ydeHus AUCHUILTIHBI HE0OXOIMMBI 3HaHUS (YMEHHUsI, HaBBIKH ), COPMHUPOBAHHEIC B
pe3yibTare U3ydeHus oOIiel U HeoOpraHu4ecKoi XumMHuM, GU3UKU, MaTeMAaTUKU, MH)OPMATHKH,
buznyecKo XuMuHm.

3HaHus (yMEHUs), NOJy4YEHHbIE IPU U3YyYEHUU JaHHOU JUCLUILIUHBI OyIyT HEOOXOIUMBI
JUISL U3YYEHUS MOCIEYIOMMX TUCIUIUIMH: XUMUYECKUE PEaKTOPhl, TEXHUYECKasi TEPMOIMHAMHU-
Ka ¥ TEIUIOTEXHHKA, U3BJICUEHHE U TlepepadOoTKa XUMUYECKUX MTPOJYKTOB KOKCOBaHMS.

3 Komnerenuuu odyuaromerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOYJIS) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrare ocBoeHUs TUCHUIUINHBI (MOAYIS) «PU3NKO-XUMUYECKHUE OCHOBBI METAJITYp-
THYECKUX MPOIIECCOBY 00yUaroIUics T0KEeH 00J1aaTh CIeAYOIIMMU KOMIIETCHIIUAMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMITIETEHIINH

OIIK-1 crmocoOHOCTBIO ¥ TOTOBHOCTBIO UCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUATIIINH B PO ECCHOHAIBHON JIESTETHHOCTH

3HaThb - 0a30BYI0 TEPMUHOJIOTHIO, OCHOBHBIE MOHATHS U 3aKOHbBI, UX MaTEMAaTHUECKOE
BBIPAKCHHUE;

- KJ1accu(UKalMK U CYITHOCTh METOJIOB aHAJIN3a; TEOPETUUECKHE OCHOBBI U
IIPUHLUIIBI TEPMOJUHAMUYECKAX METO0B aHAJIN3a; OCHOBHBIE 3aKOHBI TEPMO-
JUHAMHAKH METAJUTYpPTUYECKHUX MTPOLIECCOB;

- METO/bI UCCIIEOBAHUS U YCIIOBHS IIPOBEEHUS DKCIIEPUMEHTOB U aHAJIU30B;
OCHOBHBIE IKCIIEPUMEHTAIBHBIE U PACUETHBIE METO/IBI ONPEIEICHUS TEPMON-
HaMHUYECKUX XapPaAKTEPUCTHK.

YmMmeThb - CaMOCTOSITeNIbHO (HOPMYJIUPOBaTh 3a7auy (PU3MKO-XUMUYECKOTO HCCIIeI0Ba-
HUS B XUMUYECKUX CHCTEMaX; MOJIb3YSCh MOJYYCHHBIMU 3HAHUSMU, YMETh BbI-
OupaTh ONTUMANIbHBIE YT U METO/bI PELICHHSI IOCTaBICHHBIX 3a/1a4;

- TIPOBOANTH (DPU3UKO-XUMHUYECKHE UCCIICIOBAHMSI CUCTEM U TPOIECCOB C HC-
MOJIb30BAHUEM COBPEMEHHBIX METOJOB U MPUOOPOB; MPOBOJIUTH (PUIUKO-
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
XUMUYECKUE PACUECTBHI;
- IPOBOJUTH (PU3UKO-XUMHUECKUE HCCIIEAOBAHMS CHUCTEM M IPOIECCOB C HC-
[I0JIb30BAaHUEM COBPEMEHHBIX METOIOB M HPHUOOPOB; MNPOBOJUTH (UUKO-
XUMUYECKHUE PACUETBHI.
Brnaners - IPAKTUYECKUM IPUMEHEHUEM BAKHEHIIMX COBPEMEHHBIX TEOPETHUYECKUX,

TCPMOANHAMHUYCCKUX MCTOHNOB; HABBIKAMH BCIACHHA IIOHMCKa HCO6XOILI/IMLIX
3HAHUH 110 TUTEPATYPHBIM U IPYTUM UCTOUYHUKAM;

- METOJIaMH AKCIEPUMEHTAIBHOTO MCCIIEIOBAHUS; ONPEICIICHHIs] COCTaBa CHC-
TEM, METOJIaMH TIPEICKa3aHMsl MPOTEKAHMS BOBMOXKHBIX XUMHUYECKUX PEAKIIHA;
- MCTOAUKaMHU paCdYCTOB KMHCTUKHU MPOUCCCOB B MCTAJLNTYPIrU4CCKUX CUCTEMAX,
pUEeMaMH OLIEHKU Pe3yJbTaTOB AKCIEPUMEHTA; HaBBIKAMH CaMOCTOSITSILHOU
paboTHI.

[TK-16 crtocoOHOCTBIO TUTAHUPOBATH U POBOJAUTH (YU3NIECKHE U XUMHUECKUE IKCIIEPUMEHTEI,
IPOBOANUTH 00Pa0OTKY MX Pe3yIbTaTOB M OLIEHUBATH ITOTPEIIHOCTH, BBIIBUTaTh THIIOTE3BI H yC-
TaHABJIMBATh TPAHUIIBI KX TIPUMEHEHUS, IPUMEHSATh METOJIbI MATEMAaTHUECKOTO aHAIN3a U MO/Ie-
JMPOBAHMS, TEOPETUIECKOTO M IKCIIEPUMEHTAIBEHOTO HCCIICTOBAHUS

3HaTh

- OCHOBHBIC ITOJTOKCHUA O6HI€I71 XHUMHH, OCHOBHBIC 3aKOHBI q)HSHHGCKOﬁ XHU-
MHH, a TaAKXKC CII0COOBI HX MNPpUMCHCHUA IJIA pCIICHUA TCOPCTUUCCKUX U ITPH-
KJIaAHbIX 3aJa4,

- TCOPCTUYCCKHEC OCHOBbI XUMHUYCCKHUX U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX mpoueccos, Jec-
JKallluX B OCHOBC MCTAJUTYPTHUYCCKOI'O IIPpOMU3BOJACTBA,

- OCHOBHBLIC ITOHATHUS, 3dKOHBI U MOACIIM TCPMOANHAMUKH, XUMHYECKON KHHE-
TUKHW; BIUAHUC OCHOBHBIX 3aKOHOB TCPMOJWMHAMUKHU U XUMHYECKON KUHETHKHU
Ha IpOoUCCChl B METAJLITYPTHUH.

YMmern

- CIIOJIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI U IIOHATHUSA, TEPMOJUHAMUYE-
CKHE CIIPAaBOYHBIEC JAHHBIE; IPUMEHATHh METOAbI MATEMAaTHYECKOIO aHAIIN3a U
MOZEIIUPOBAHU;

- YMETb COYETaTh TEOPHUIO U MIPAKTUKY JUIsl pEIIEHUs HHKEHEPHBIX 3a/1a4; IIPo-
BOJUTBH TEPMOJIUHAMHUYECKHUE PACYETHI METAIUTYPIrUMYECKUX IIPOLECCOB, HA OC-
HOBE ITPAaKTHUYECKUX JaHHBIX;

- rpaduvecky 0ToOpaXkaTh MOJy4YCHHbIE 3aBUCUMOCTH; aHAJTM3UPOBATh U 00-
CYXJaTh pe3yJbTaThl (PU3NKO-XUMUYECKUX HUCCIIEI0OBAaHUI; BECTH HAYUHYIO
JMCKYCCHIO 110 BOIIpocaM (PU3HYECKO- XUMUYECKUM OCHOBaM MeTajlTypruye-
CKHX ITPOILIECCOB, MPOBOJIUTHh MATEMATHYECKYI0 HHTEPIPETALNIO TIOJTYYEHHBIX
pe3yJIbTaTOB U ONpPeNeNITh HanloJee 3HaYMMbIe (PaKTOPBI.

Bnanetn

- HaBbIKaMH BBIUMCJIEHMSI TEIIOBBIX d(h()EKTOB XMMHUUECKUX PEeaKIMi MpH 3a-
JAHHOM TeMIepaType B YCIOBUSAX MMOCTOSIHCTBA JIaBJICHUS WK 00beMa, KOH-
CTaHT PaBHOBECUS XUMUUECKHUX PEaKIUil P 3aJaHHON TeMIlepaType;

- IPUMEHSATH COBPEMEHHOE (pr3nuecKoe 000pyI0BaHNE U TPUOOPHI TIPU pellie-
HUU MPAKTUYECKUX 33/1a4, IPOBOJUTH CTATUCTUUYECKUM aHaIN3 TOTYyYEHHBIX
AKCIEPUMEHTANIbHBIX JIaHHBIX;

- METO/IaM{ TPOTHO3UPOBAHUS PE3YJIbTATOB BO3ACHCTBHS Ha TEXHOJIOTHUECKHE
MPOIIECCHl B METAJUTYPIHH; BBIABUTATh TUIIOTE3bl M YCTAHABIUBATH T'PAHULIBI UX
MIPUMEHCHUS.




4 CTpyKTypa U co/iepKaHue ITMCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISICT 3 3a4eTHhIX enunauil 108 akaa. yacoB, B TOM YHUCIIE!

— KOHTakTHas pabota — 39,1 akan. yacos:

— ayauTopHas — 36 akaJ. 4acos;
— BHeayauTopHas — 3,1 akanx. gacoB

— camocTrosTenbHas padora — 33.1 akaj. 4yacos;

— TOATOTOBKA K 3K3aMeHy — 35,7 akaJ. Jaca.
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TepmonuHaMuKa W KUHETHKA peakIuil ro-| 5 41 Brimonnenue nnauBuayansaoro |I[Iposepka u 3ammra uaausu- |OIIK-13yB
peHus B Ta3oBoi (aze, reTeporeHHbIe peak- nomartHero 3aganus Nel IyanbHOTO 3amanus Ne 1 [IK-16 3yB
1007031
1.1. Ananu3 paBHOBECHS PEAKIUNA TOpPEHUS 2 Brimonnenue nnauBuayansaoro |I[Iposepka u 3ammra uaausu- |OIIK-13yB
BOJIOpOJa U MOHOOKcHa yriepona, Kucno- nomaiiHero 3aganus Nel TyanbHOTO 3amanus Ne 1 [IK-16 3yB
PONHBIN MOTEHIIMAN Tra30Bor (a3bl. Peakius
BOJISIHOT'O Ta3a.
1.2. KuHeTuka u MEXaHHU3M peakIuil rope- 2 Brinonnenue nnauBuayansHoro |IIposepka u 3ammra unausu- |OIIK-13yB
HUs. TepMOIMHAMMKa pPEeaKUUi TOPEHUs yr- nomartHero 3aganus Nel JTyasbHOrO 3aaanus Ne 1 [IK-16 3yB
aepoaa
Hroro no pasneny 5 4 4
2. TepMOIMHAMHYECKUN aHAIIA3 IMPOIECCOB| 5 8 [ToaroroBka k taboparopHoii pa- |Bemonnenue u oocyxaenune |OIIK-13yB
TEPMUYECKOM JAMCCOLMALNM  XUMUYECKUX 6ote Nol JAaHHBIX TabopaTtopHoi pado- |ITK-16 3yB
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COETUHEHUN TBI Ne 1
2.1. Jluccoumanusi KapOOHATOB U OKUCJIOB 1 | 33U [ToaroroBka k paboparopHoil pa-|3ammra maboparopHoit pabdo-|OIIK-13yB
6ore Ne2 u oruera mo sabopa-|Tbl Nel [IK-16 3yB
TopHOM padore Nel
2.2. Kunernka, MEXaHU3M IpoIecca JTUCCO- 3/31 [ToxaroroBka otuera mo abopa-|3ammra 1abopaTtopHoii pado- |OITK-13yB
yanuu KapOooHaTOB TOpHOM paboTte No2 TbI No 2 IIK-16 3yB
Hroro no pazneny 6/61
3. MexaHu3M M OCHOBHBIE KHHETHYECKHUE 3a- 3/31 OIIK-13yB
KOHOMEPHOCTH ITPOLECCOB OKHUCIIEHUS Me- [IK-16 3yB
TaJJIOB
3.1. OOmas xapakTepUCTHKAa BOCCTAHOBU- 3/31 [ToaroroBka k maboparopHoit pa- |Beinonnenue u oocyxaenne |OIIK-13yB
TEIbHO-OKUCIIUTENbHBIX peakiuil. MexaHuszm 6ote Ne3 JTaHHBIX JTabopaTtopHoit pado- |ITK-16 3yB
Y KHHETHKa BOCCTAHOBJICHHSI OKCHJIOB Tl Ne 3
3.2. TepmonuHaMuKa BOCCTAaHOBJIEHUS Me- CaMocTosTenbHOE U3yUYEHNE IIpoBepka u oocyxaenue pe- |OIIK-13yB
TaJIJIOB ra3aMu y4eOHOI 1 Hay4HOI uTeparypsl (3yiabTaToB JabopaTopHoit pa- |[I1K-16 3yB
60T1bI Ne3 1 BEIBOJIOB 11O pabo-
te. CobeceioBaHue.
3.3. BoccraHoBiIeHME OKCHIIOB MeTajia BO- [ToaroroBka otuera no abopa- |3ammura tabopatopHoii pado- |OIIK-13yB
JOPOAOM U OKCHJIOM yIiIepoaa TOopHOH paboTe Ne3 TbI Ne 3 I1K-16 3yB
3.4 Kapbo - meramioTepMHUYecKOoe BOCCTa- CaMocTosTenbHOE U3ydYeHHe CobecenoBanue OIIK-13yB
HOBJICHHE OKCHJIOB y4eOHOI ¥ Hay4HOH JTUTepaTyphl I1K-16 3yB
Hroro no pasnery 6/61
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4. Mertamuyprudeckue paciiaBbl 5 5
4.1 AKTUBHOCTb KOMITOHEHTOB B pacTBOpax. 1 Boinonnenue unnuBuayansHoro |CobecenoBanue mno conepxka- |OIIK-13yB
JIOMalIHero 3aaanus Ne2 HUIO U BbINOIHEHUIO UHuBU- |ITK-16 3yB
JyallbHOTO TOMAIIIHETO 33/1a-
Hus No2
4.2 Mertamtyprudeckue nuraku. Teopun (Mo- 6/611 [ToxroroBka k maboparopHoil pa-|Bemmonmnenne u obcyxaecaune| OITK-13yB
JIeJIN) METAJUTYPrUYeCKUX PacIlylaBOB 60te Ned JaHHBIX JlaboparopHoi pabo-|IIK-16 3yB
TbI Ne 4
4.3. CylHOCTh OKUCIUTENIBHOTO paduHUpPO- CamocTosiTenbHOe u3yuyeHue|3ammra gabopaTopHoil pabo-|OIIK-13yB
BAHMS JKEJIE3HBIX CIUIABOB yueOHOW 1 HaydHOU JauTepaTypsl |Thl Ne 4 [1K-16 3yB
Hroro no pa3zneny 6/61
5. Ilpoueccrl aedocdopannu, necynbdypa- CaMocTosATeNbHOE U3YUYEHNE IIposepka u 3amura nagusu- |OIIK-13yB
MM B KEJE3HBIX CIUIaBax. Packucienune me- y4eOHOM U HAyYHOU JIUTepaTyphl |IyalbHOTO 3amaHust Ne 2 [TIK-16 3yB
TajuioB. IIoBEpXHOCTHBIE SBIEHMSI B METal-
JYPTUYECKUX
5.1 Tpoueccs nedochopanuu, necyibdypa- 1.5 CamocrosTenbHOE U3ydYeHue CobGecenoBanue no Teme pac- |OIIK-13yB
[IUU B KEJNE3HBIX CIIJIaBaX y4eOHON M HAyYHOU JIUTepaTyphl |TBOPUMOCTH ra3oB B Metaie |[1K-16 3yB
5.2 Packucienne MeTaiioB 1,5 CaMocTosTenbHOE U3ydYeHHe CobecenoBanue 1o TeMe OIIK-13yB
y4eOHOI 1 Hay4HOI TuTeparypsl |crnocoObl padpuHupoBanus me- |I1K-16 3yB
Tajuia OT HeMeTaJTMYeCKUX
BKJIFOYEHUH
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5.3 IloBepXHOCTHO aKTUBHBIE BEIIECTBA 1 CamocrosiTenbHOE U3yUECHHE CobeceoBaHue 1O TEME OIIK-13yB
y4eOHOI 1 Hay4HO IUTeparyphl [moBepxHOcTHOE HaTshkeHne  |I1K-16 3yB
[ITAKOB U YKEJIE3HBIX CIUIaBOB
Hroro no pazneny 5 4 8
HToro nmo tucuunimHe 5 18 | 18/6H1 33,1 OK3aMeH

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOMN (opMme.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

OO0pa3zoBarenbHble TEXHOJIOIMH — 3TO LIEJIOCTHAas MOJEIb 00pa30BaTEIbHOrO Ipoliecca,
CHCTEMHO OIpEAEISIONnIas CTPYKTYpy U COAEp’KaHHUE NEATeIbHOCTH 00EUX CTOPOH 3TOrO Ipo-
1ecca (IpernojaBaTelis U CTYAEHTa), UMEIOLIas Lelblo JOCTHKEHUE TUIAaHUPYEMbIX pe3yJbTaToB
C MOIPaBKON Ha MHIUBUAYAJIbHBIE OCOOEHHOCTH €r0 YyYaCTHUKOB. TE€XHOJOTMYHOCTh y4EOHOIO
polecca COCTOUT B TOM, YTOOBI CeTaTh y4eOHBIHM MPOLECcC OJHOCTHIO YIPABIISEMbIM.

OCHOBHBIMHU TTpU3HAKAMU 00pa30BATENbHON TEXHOJIOTMU B €€ COBPEMEHHOM NOHUMaHHUU
SABIISTFOTCSL:

— JIETaIbHOE OIIMCAaHUE 00pa30BaATENIbHBIX 1IEIICH;

— MOATANHOE ONHUCaHKE (IPOEKTUPOBAHUE) CLIOCOOOB TOCTUKEHNUS 3aJaHHBIX Pe3yJIbTaTOB-
nemei;

— MCII0JIb30BaHKE OOPATHOM CBSI3U C LIEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOIO MPOLIECCa;

— rapaHTHUPOBAHHOCTh JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOAMMOCTb 00pa30BaTEIBHOIO IIpoliecca BHE 3aBUCHUMOCTH OT MacTepcTBa
IIpEenoiaBaTells;

— ONTUMAJIBLHOCTh 3aTPauynBaeMbIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMIIETEHTHOCTHOIO MOJXOJa MPelyCcMaTpuBaeT MCIOJb30BAHNUE B yUYEOHOM
npolecce akTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEJCHUS 3aHATUH B COUETAaHUM C BHEAYIUTOP-
HOU paboTOM C eTbI0 POPMUPOBAHUS U PA3BUTHA MPOPECCHOHATBHBIX HABBIKOB 00yYAIOIIUXCSL.

Lenu, nocTaBiieHHbIE IPU U3YYEHUH Kypca, JOCTUTAIOTCS 33 CYET KOMIUIEKCHOTO TOJX0-
Jla K OOY4EHUIO CTYJE€HTOB, OCHOBAHHOI'O HA COYETAaHUU TEOPETHUYECKOrO Kypca, 1a00paTOpPHBIX
3aHATUHM U CaMOCTOATEJILHOM MO3HABATEIbHOM AEATENbHOCTU CTYEHTOB. M3yueHue teoperuye-
CKOI'0 Kypca MpOBOJUTCS B CIELMATM3UPOBAHHBIX JIEKIIMOHHBIX ayJUTOPUSAX C UCIIOJIb30BAHUEM
BUJICOTEXHHUKH, TIO3BOJISIIOLIEH TPaHCIUPOBATh Yepe3 MOHUTOP PUCYHKH, CXEMBbI, MOJEIH, KOTO-
pbI€ B 3HAUUTEJIBHOM CTETEHU 00JIeryatoT HIOHUMaHUe Kypca.

3aHATHS MPOBOJATCS C NPUMEHEHHEM TPAIUIMOHHOM U MOIYJIbHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHH ¢ ncnonb3oBanneM MHTepHET-pecypcos.

Jlekuuu MpoXoJAT Kak B TPaAMLIMOHHOM (opMme, B BHJE MpE3eHTAlM, Tak U B Gopme
JeKUUH-UHPOpMAIMil, OPUECHTUPOBAHHBIX HA M3JI0)KEHHE U OOBSICHEHHE CTYJAEHTaM Hay4qHOU
UHpOpMaLNK, MOJIeKAIeH OCMBICIIEHUIO U 3alIOMUHAHUIO, JIEKIMI-KOHCYJIbTAINH, TJe Teope-
TUYECKUI MaTepHuall 3apaHee BbLAAECTCSA CTYJAEHTaM JUIsl CAaMOCTOSATEIbHOIO M3Y4YEHHUs, I MOA-
TOTOBKM BOIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKIHS MPOXOJUT MO THUIY BOMNPOCHI-OTBETHI-
JTUCKYCCHSI.

JIeKIMOHHBIN MaTepuan 3aKkperuisieTcss B XoJe JabopaTOpHbIX paboT, Ha KOTOPHIX BbI-
MOJIHAIOTCA TPYIIOBBIE WM WHIMBUIYyaJbHBIE 33JaHUs O MpoiineHHoi Teme. Ha maboparop-
HBIX 3aHATUSX CTYAEHTHI MPUOOPETAIOT HABBIKM MCCIIEIOBATENBCKOM JEeSITeNbHOCTH U YMEHUS
OOBSACHATH PE3YyIbTaThl IKCIEPUMEHTA, OCHOBBIBASICh HA 3HAHUSIX TEOPETHUYECKOM YacTu Kypca.
[Tpu npoBeneHnH 1a6OPATOPHBIX 3aHATUNA MCIIOIB3YETCS METOJ KOHTEKCTHOTO 00y4eHHUs, KOTO-
pBIN MO3BOJISIET YCBOUTH MaTepuajl MyTeM BBISABICHUS CBSI3€H MEXAY KOHKPETHBIM 3HAHUEM U
€ro NMPUMEHEHHUEM, a TAK)KE TEXHOJOTHsI MOAYJIBbHOTO OOYyYeHHs U KOJIJIEKTUBHOTO B3aUMOOOY-
yeHus (mapHas paboTa Tpex BUJOB: cTaTHYeCKas Mapa, IMHaMHU4ecKas rapa, BapHalloHHas Ia-
pa).

WuauBuayanbHas caMOCTOSATENIbHAs MO3HaBaTeNbHAsl JESATENIbHOCTh CTYACHTOB 3aKJIIO-
qaeTcsl B Mo00pe JIUTEpaTyphl 10 pa3zenaM Kypca U ee udydeHuu. [Ipu 3ToM npeaycMOoTpeHsbl
WHAMBUAyalIbHbIE M TPYIIOBbIE KOHCYJIbTALMU [0 U3y4aeMbIM pasjenaMm Kypca. B pesynbrare
U3y4YeHHs! TaHHOW JAMCUUIUIMHBI CTYJCHTHI TOJDKHBI MPUOPECTH 3HAHUSA, YMEHUS M OIpe/eeH-
HBII OIBIT, HEOOXOAUMBIE I OyAyIIel mpakTHUeckol nesTenbHocTH. CaMocTosTenbHas pado-
Ta CTYJCHTOB CTUMYJIHMPYET CTYIEHTOB K CaMOCTOSTEIbHON NMpopabOTKe TeM B MPOLECCE BbI-
NIOJTHEHUS] MHAMBUYAJIbHBIX 3aJJaHUH, B IPOIECCe OArOTOBKM K KOHTPOJIBHBIM paboTaM U UTO-
roBoii arrectauuu. CamocTosiTenbHast paboTa CTYJACHTOB HalpaBlIeHa Ha 3aKpeIUIeHUue TeOpeTH-
YEeCKOIro MaTepHaia, U3JI0’KEHHOT O IpenojaBaTeieM, Ha IpopaboTKy TeM, OTBEICHHBIX Ha CaMO-
CTOSITENIFHOE M3YYEHHUE, HA MOATOTOBKY K BBIITOJHEHHIO H 3aIUTe JIAOOPATOPHBIX paboT, MOAro-



TOBKY K KOHTPOJIbHOM paboTe U MPOMEKYTOUHON aTTECTaIUH.

B xozne 3aHATHI pearnonaracTcs UCIOJIb30BaHNE KOMIUIEKCA HHHOBALIMOHHBIX METOJIOB
MHTEPAKTHBHOTO O0YYEHHS CTYIEHTOB, BKIIOYAIOLIETO B CeOsl:

- CO3JJaHKe MTPOOJIEMHBIX CUTYAIMI C MOKa3aTeNIbHbIM peIlleHueM NpoOJIeMBbl NIPEenoaaBa-
TEJEM;

- CaMOCTOATEJIbHYIO ITOMCKOBYIO JI€ATEILHOCTh B PEIIEHUU y4eOHBIX MpoOJieM, HaIlpaBs-
JSEMYIO NIPENIOJaBaTENEM;

- CaMOCTOATEJIBHOE pelIeHHe IPoOIeM CTYAEHTaMU 1101 KOHTPOJIEM IIPeroiaBaTels.

- pobaeMHoe 00y4YeHHEe — CTUMYJINPOBAHUE CTYJIEHTOB K CAMOCTOSATENIBHOMN «100BIYe»
3HaHUM, HEOOXOAUMBIX [yl PELIEHUs KOHKPETHON IPOOIEeMBbI.

- KOHTEKCTHOE 00y4YeHHE — MOTHBALUS CTYACHTOB K YCBOCHHUIO 3HAHUI IyTeM BBISBIIC-
HUS CBA3EH MEXY KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM.

- o0y4eHHe Ha OCHOBE ONbITa — aKTUBU3AIHS TO3HABATEILHOW JIEATEIIEHOCTH CTYACHTOB
3a CUeT acCOLMAIMK UX COOCTBEHHOI'O OIBITA C IPEIMETOM U3YUEHHUS.

- WHJMBUIYyaJbHOE OOY4YEHHE — BBICTpPAaMBaHUE CTYJEHTAMHM COOCTBEHHBIX 0Opa3oBa-
TEJIbHBIX TPAaeKTOPHM Ha OCHOBE (OPMHPOBAHMSA WHAMBUIYAIbHBIX Y4EOHBIX IUIAHOB M MPO-
IrpaMM C Y4ETOM MHTEPECOB U IIPEANIOYTEHUM CTYIEHTOB.

- MEXJIUCLUIUIMHApHOE O0y4YeHHEe — MCIOJb30BaHMWE 3HAHUM W3 pasHbIX oOjacTed, Ux
IrPYIIIAPOBKA U KOHIIEHTPALAsl B KOHTEKCTE KOHKPETHOM PEIIaeMon 3a/1a4u.

- OIepeXxarolas caMOCTOsATeNIbHAs paboTa — U3yuyeHHe CTyJEeHTaMHU HOBOI'O Marepuana
JI0 €T0 U3JI0KECHHUS IIPENOAABATENIEM Ha JIEKIIUU U IPYTUX ayJUTOPHBIX 3AHATHUIX.

6 YueGHo-MeTOANMYECKOE OOecTieYyeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

Conep:kaHue TeOPeTHYECKOI0 pa3jieia IUCHHUIIIHHBI
(camocTosITE/IbHOE U3YUYeHHE)

1. Knaccudukanus Meramuryprudeckux mpoiieccoB. OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKH.
Oneprus ['n66ca n xumMudecknit noreHnuan. KoHcraHTa XUuMHUECKOro paBHOBECHS U ypaBHEHHE
n3oTepMbl peakiuu. CtannapTHoe u3MeHeHue sHepruu ['nd0ca. CmenieHne paBHOBECHS U IIpa-
BUJIO (a3.

2. Toperne okcupa yriepona. ['openme Bojopona. Peaknus BojsHOro rasa. Peakmwst
B3aumogzeiicTeus yriepoja ¢ CO,. Peakuyy HENOJHOTO M MOJIHOTO TOpPeHMs yriepoaa. PaBHo-
BECHBIM cOCTaB rasa. Bocruiamenenue ra3oBbix cMecei. Llenneie peaknnn. Kunernka n mexa-
HU3M TOpEHUs TBepAoro yriaepoaa. OCHOBBI KMHETUKHM T'€TE€POr€HHBIX MPOLIECCOB. XapaKTepH-
ctuka 1u¢pdy3noHHbIX nporeccoB. OCOOEHHOCTH MPOIECCOB B KHHETHYECKOW U MU Py3rnoHHON
o0acTsx.

3. Kuneruka okucinenust MmetayioB. Ponb quddy3un peareHToB 4epe3 OKAUIMHY U KPUCTAJI-
JIOXUMHUYECKOI0 NPEBPAILIEHUS HA FPaHULE METAILI - OKcua. PopMaabHO-KMHETUYECKOE YpaBHE-
HUe Tpoliecca U ero aHanu3. Kunernueckuil u nudPy3noHHBINA pexuM peakuuu. BnusHue tem-
nepaTypbl Ha CKOpPOCTh OKucieHus. OKuciauTenbHoe paduHUpOBaHHE KUIAKUX MeTauioB. Ilo-
CJIEIOBATEIbHOCTh OKUCIEHUS puMeceid. TepMOIMHAMUYECKUN aHalIN3 PEAKIMH JIUCCOIUAllUN
kapOonaroB. KuHeTHnka mporecca AUCCOLUAINH, OCOOEHHOCTH KPUCTAJUIOXUMHUYECKOTO Ipe-
BpallleHusl. ABTOKaTalIu3 mpolecca. BiusHue u3menbueHus: TBEpAbIX (a3 Ha TepMOJUHaAMHUUe-
CKHE€ M KHHETHYECKHE XapaKTEPUCTHKH Mpoliecca.

4. CTpoeHHE M CBOWCTBA METAUIYPrMYECKUX pacIiaBoB. PU3MKO-XMUMHYECKHI aHAIIN3
IJIAKOB. /[BOIHBIE IMarpaMMBbl COCTOSTHUS LIUTAKOBBIX CUCTEM. JlMarpamMma COCTOSIHUSI CUCTEMBI
Ca0—Al1,03—Si0,. Pacimaiennsie miaku. MojeKkyssipHas Teopusi. BS3KoCcTh ITaKOB.

Cepa B uyryHax u craysx. [Iporecchl necynbdypariun ese3HbIX criiaBoB. 1'a3bl (BOIOpoa U
a30T) B JKeJE3HbIX cIulaBax. PactBopumMocts ra3oB. Kucnopon B sene3Hbix cruiaBaxHemeramnu-
YeCKHE BKIIIOUEHUS B CTAIAX M TEXHOJIOTHYECKUE CIIOCOObI padMHUPOBAHUS METalsIa OT HEMe-
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TaJUIMYECKUX BKIIOUEHUN. [I0BEpXHOCTHBIE SIBIEHUS B METAJUTyprudecKux npoueccax. [Iosepx-
HOCTHOE HATSDKEHUE IIJIAKOB U JKEJIE3HBIX CILIaBOB. [[0BEpPXHOCTHO-aKTHBHBIEC BEILIECTBA.

JlabGoparopHbie padoThbI:
Jlaboparopnas pabota Ne 1: TepMoarHAMHYECKUN aHAIU3 PEAKIIUU JUCCOIMAIIMHA KapOoHaTa
KaJbIus,
Jlaboparopras pabota Ne 2: I'paBUMETPUYECKOE UCCIICOBAHNE KHHETUKU TUCCOIHMALINN KapOo-
HaTa KaJIbLIUs;
JlabopatopHas padota Ne 3: [ paBUMETPUUECKOE UCCIIEIOBAHNE MAKPOKUHETUKN OKUCIIEHUSI KeEJe-

3a;

JlabGopaTtopnast padota Ne 4: OnpeniesieHue 3JIEKTPOINPOBOAHOCTH IIUIAKOBOTO PACILIaBa.

@opMyJIMPOBKA HHAUBUIYAJILHOTO 3a1anus Nel

1. Jns peakuuu BoasHoro raza CO + H20 = CO2 + H2 onpenenuth BO3MOXKHOE HAIpaBlIeHUE
peaKkuu U paBHOBECHBIN cocTaB rasza npu temmneparypax: 700, 800, 900 u 1000° C, ecnu
UCXoHas razoBas cMech coaepxkut 23% CO u 27% H20, 20% CO2 u 30% Ho.

2. OmpenenuTh paBHOBECHBINM COCTaB ra3a B peakiuu bemna-bymyapa

®opMyIMPOBKA HHANBHAYAJIBHOIO 3a1aHus Ne2

C .+ CO2 =2CO

3agauya 1
Onpenenuth akTUBHOCTH OKcua xemne3a FeO B mommkoMmoHeHTHOM 1niake (Tal. 1).
Tabmuua 1
CocraB 1IJIaKOBOTO pacruiaBa mac. %
Bapuanr CaO MgO MnO FeO SiO, P,0s
1 40,0 50 3,0 25,0 25,0 2,0
3agauya 2

OHpe,I[CJ'II/ITB AKTUBHOCTH KOMITIOHCHTOB B CIIJIaBaX Ha OCHOBC K€JIC3a (Ta6.]'[. 2,3)

Tabmumna 2
XUMHYECKUN COCTAB JKEJIE3HBIX CIIIaBOB (Macc.%)
Bapuant C Si Mn Cr S P )
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
_ Ta6mmma3
[TapamMeTpsl B3aUMOJICHCTBHS & KOMIIOHEHTOB CILIABOB HA OCHOBE JKeJe3a
nipu 1600 °C
Dne- OnemeHr J
MEHT C Si Mn Cr 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
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OIIK-1 cnocoGHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX TUCHUILUINH B HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH

3HaTh

- 6a30BYI0 TEPMHUHOJIOTHIO, OCHOBHBIE IIOHS-
THUS ¥ 3aKOHBI, UX MaTEMaTHYECKOE BbIpaxe-
HUE,;

- KITacCU()MKALMHU U CYITHOCTh METOJIOB aHa-
J13a; TEOPETUUECKUE OCHOBBI U IIPUHIIUIIBI
TEPMOJMHAMHYECKUX METOJIOB aHaJIM3a; OC-
HOBHBIE 3aKOHBI TEPMOIMHAMUKN METAJLTyp-
TMYECKHUX MPOLECCOB;

- METO/Ibl UCCIIEIOBAHUS U YCIIOBHS ITPOBEIE-
HUS DKCIIEPUMEHTOB M aHAJIN30B; OCHOBHBIE
HKCIEPUMEHTAJIbHBIE U PACUETHBIE METO/IbI
orpeziesieHus: TEPMOAMHAMUYECKUX XapaKTe-
PHCTHK.

Crmcok BOIIPOCOB JIA IMPOBCACHHUA OK3aMCHA I10 AUCHUILIIMHE «DU3UKO-XUMHYECKHE
OCHOBBI MCTAJUTYPTHUYCCKUX ITPOLUECCCOB»

. B Kakux TeXHOJIOTHYeCKHX IpoIeccax MPOUCXoauT Tepmudeckas quccoruarus CaCO3?

. JlaiiTe onpeaeneHue TEPMUHY «YIIPYroCcTh JUCCOLMAIIUU KapOoHaTa”.

. B uem 3axmtouaercst otiinune kKoHcTaHT paBHoBecus: Ka u Kp?

. B kaxom ciyuae 3Hauenus Kp u ynpyroctu nucconuanun CaCO3 4UCIEHHO COBIIAJAOT?

. C KaKko# 11eJIbI0 Tepe]] ONBITOM BaKyyMHUPYIOT paO0UYyI0 YCTaHOBKY?

. TepmonunaMuka oOpa3oBaHusl M JAMCCOLMaNUs KapOOHATOB; TEMIIEpaTypbl Hadasa.

. TepMoarHaMUKa TOpeHUs TBEPIOTO TOIJIMBA

. Kak Bausier crenens qucnepcHocTH KapOoOHaTa M M3BECTH Ha yHpyrocts aucconuanuu Ca-
COs.

9. Kakue peakuuy Ha3bIBalOT TOMIOXUMUYECKUMU?

10.Kakue Metamnypruueckue mpoLecchl BISI0TCA TONOXUMUUYECKUMH PeaKUusIMu?

11.Kakue XuMHUECKHE peaKLUU MPOTEKAIOT 110 aBTOKATAIUTUYECKOMY MeXaHu3My? UTo sBis-
€TCs KaTaIn3aTOPOM TaKUX MPOIECCOB?

12. Yto Takoe KpUCTAJUIMYECKas pelIeTKa, M KaKhe XapaKTePUCTUKU KPHCTAITUYECKOM
peuietky Bel 3Haere?

O ~NO DN bW

13. PacnipenienneHre KOMIIOHEHTOB MEXJy METaUIOM M I[IJAKOM; KOHCTaHTa U
K03hpuuUeHT
pacnpeneneHus

14. O6bsicHUTE U3MEHEHHE CKOPOCTH TOMOXMMHUYECKHX MPOLIECCOB HA MPUMEPE BHIIOIHEHHON
paboThI.

15. KakoB MexaHu3M AMCCONMAINK KapOoHaTa KaTblus?




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

16. Pacckaxxute O METOIMKE ONpENeNeHHs] CKOPOCTH JUCCOLMALMU KapOoHaTa KaJbLus,
IIPUMEHEHHOH B IaHHOM OIIBITE.

17. B 4yeM 3aKiI04ar0TCs pa3aMyuus TOMOI€HHBIX U F€TePOreHHBIX peaKkiuii?

18. 13 xakux cTajinii CKIIaAbIBAIOTCS T€TEPOrCHHBIC PEAKIH?

19. Yto Ha3bIBaIOT PEKUMOM IE€TEPOre€HHOM peakiun?

20. KakoBbI 0COOCHHOCTH MPOTEKAHUS PEAKIUi B PA3INYHBIX PEKUMAX pearupoBaHUs?

21. Kak u3MeHsieTcss TOJIIMHA IUIEHKH OKaJWHBbl IPU OKUCIEHHMH METAJIOB B Pa3IMUYHBIX
pexuMax pearupoBaHusi?

22. B yeM CyIIHOCTb IPaBUMETPUYECKOI0 METO/1a UCCIIEIOBAHUS OKHCICHUS METAJUIOB?

23. KakoBa CTpyKTypa >KeJIe3HON OKaJIMHBI U OT KakuX (DakTOpOB OHA 3aBHCHUT?

24. Yto Takoe BIOCTUT M KaKOBa €ro POJIb B OKHCICHUU KEJE3HBIX CILIIaBOB?

25. ChopmynupyiiTe MPUHLIUI KAPOCTONKOCTH JKEJIE3HBIX CIIABOB.

26. JlaiiTe onpeesneHust KOHCTaHThl CKOPOCTU peakuuu U Kodpduuuenta quddysuu.

27. B dyeMm 3akirouaeTrcs peakuuoHHas IUPQY3ust U KaKk OHA TPOSIBISETCS NPU OKUCICHHUU
xenesa?

28. KakoBbI OCHOBHBIE KOMITOHEHTHI METAJUTYPIHUECKUX HIJTAKOB?

29. Kak onpeaensioT yAeabHYI0 JEKTPUYECKYI0O IPOBOJUMOCTh pacijaaBoB?

30. Yro Takoe SHEprus aKTUBAIMH AJIEKTPONIEpPEHOCa, U KaK OHa MOXET OBITh omnpezeieHa’?

31.KakoBbI 3KCIIEPUMEHTAJIBHBIE I0KA3aTEIbCTBA HOHHOTO CTPOECHHUS INIAKOB?

32.laiiTe onpeneneHue MOHITHS " TuHAMUYEeCcKas BI3KOCTh'" pacriiaBa.

33.JlaiiTe onpenencHUe MOHATUS "KMHEMAaTHYeCKas BA3KOCTh " pacIuiaBa.

34 .13 Kak1X 4acCTHUI[ COCTOSAT METAJUTyprUYECKHE MIJIaKhu?

35.Kakue yacTuIbl KOHTPOJIUPYIOT BA3KOE TEUEHHE B IUIaKax?

36.Kax ompenenstor BA3KOCTh MUIAKOBBIX U METAJUIMYECKUX PACTIaBOB?

37.4t1o0 Takoe SHEeprysl aKTUBAILIUH BSI3KOTO TEUEHHs, U KaK OHAa MOXeT ObITh onpeseseHa’?

38.Uto MOkeT ObITh IPUYMHON KPUBOJIMHEHHOTO XapaKTepa N3MEHEHUS BA3KOCTHU C

TeMIlepaTypoii B kooxuHarax Inn — 1/T?

39.KakoBbI OCHOBHbIE KOMIIOHEHThI METAJTYPIrHUECKHUX IIJIAKOB?

40.KaxkoBbI 2KCIIEPUMEHTANIbHBIE 10KA3aTEIbCTBA HOHHOTO CTPOEHHUS IIIAKOB?

41.JlaitTe onpenesieHNe NOHATHS "yAEIbHAsI JIEKTPUUYECKAs AIEKTPOIPOBOJHOCTS .
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CTpyKTypHBIii

DIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIIETEHIINHU
42.113 KaKux 4acTHUI] COCTOST METAJTYPTUYECKUE IIJIAaKU?
YMmeTrs - CaMOCTOATENIbHO (opMyIHpoBaTh 3amady | 3ajauu JUisl CAMOCTOSATEIBHOTO PEIICHHMS .

(U3UKO-XMMHUYECKOTO UCCIIEI0BAaHUS B XUMHU-
YECKUX CHUCTEMAaX; IOJIb3YACh IOJYy4CHHBIMU
3HaHUSIMHM, YMETb BBIOMpAaTh ONTHUMAaJbHbIE
IIyTU U METOAbl PELICHUs IIOCTABICHHBIX 3a-
nad;

- IIPOBOJIUTH (PU3MKO-XMMHUYECKUE HCCIIe10Ba-
HUS CHCTEM M NPOLECCOB C UCIOJIb30BAHUEM
COBPEMEHHBIX METOJI0OB U HpUOOPOB; MPOBO-
JTUTh PU3NKO-XUMUYECKUE PACUETHI;

- IPOBOJIUTH (PU3MKO-XMMHUYECKHE HCCIIe10Ba-
HUS CHCTEM M NPOLECCOB C HCIIOJIb30BAHUEM
COBPEMEHHBIX METOJI0OB U NpUOOPOB; MPOBO-
JTUTh PU3NKO-XUMUYECKUE PACUETHI.

3amaua 1. OnpenenuTs paBHOBECHOE MaplUaIbHOE JaBICHUE KUCI0opoaa B razoBoit cmecu CO-
COy mpu Temneparype 1300 °C u Pcoy/ Peo = 0,35.

3amaua 2. OnpenenuTbh paBHOBECHOE MapIMaibHOE JAaBICHUE KUCIOpOoaa B ra3oBoil cmecu Hop-
H0 npu temneparype 1500 °C u Pypo /P 12 =0,30.

3anmaga 3. Kakoe gomkHO O0b1Th oTHOIIEHUE % CO2/%CO B razosoii cmecu CO-CO,, 4To0bI TipH
temriepatype 1200 °C paBHOBECHOE JaBJIEHUE KUCIOPOJa B HEM cOCcTaBisuIo Por,= 1,5¢ 10 I1a?
3anmaga 4. Kakoe momkHo ObiTh oTHOMmEeHHEe %0H,0/%H; B razosoii cmecu Hp-H,O, uToOBI TipH
temriepatype 1300 °C paBHOBECHOE JaBJIEHUE KUCIOPOJA COCTABIISIO Por= 2+ 10 I1a?

3amauda 5. Onpenenuts TeMIepaTypy, Ipu KOTOPOW paBHOBECHOE MaplUAIbHOE JaBICHUE KH-
cmopozaa B razooii cMecu CO-CO, npu otHomenun PCO;, /PCO=0,2 coctaBut Po, = 4-10-5
Ila.

3amaua 6. OnpenenuTs TeMrepaTypy, P KOTOPOH PaBHOBECHOE MapIIHAIbHOE JaBIICHUE KH-
ciopoa B ra3oBoit cmecu Hp-HoO mpu otHomenun P oyrof/ P pp=0,25 cocraBut Poy = 5:10-5
[Ta. 3amaua 7. OnpenenuTs paBHOBECHBIN cocTaB ra3oBoii cmecu Hy - O, - HyO mpu temmnepa-
type 700 °C, eciiu UCXOIHbIE MapIUATbHbIC JABJIECHUS Ta30B B 3aKPHITOM CHUCTEME COCTABIISLITH
0,333 arm.

3amada 8. OnpenenuTh paBHOBECHBIN cocTaB razoBoit cmecu CO - O, - CO, mpu Temmnepatype
800 °C, ecnu UCXOJIHbIE MapLUaTIbHbIE JaBJIEHUs Ta30B B cucteme coctaBisiu: CO — 0,5 aTwm,
02 -0,3 arm, CO2 - 0,2 atm.

3anaya 9. OnpenenuTs, NpU KaKOW TeMIiepaType CpOACTBO KUCIOPOa K BOAOPOAY U MOHOOK-
CHUIy yTJIepoJia OJIMHAKOBO.

3amaua 10. OnpenenuTs BO3MOKHOE HAMpaBlIeHUE PEaKIMKU BOJSHOTO rasza MpH TemIepaType
900 °C, ecnu ucxoaHas ra3oBas cMech conepxkut 23% CO, 27% H,0, 20% 14 CO;, u 30% Ho.
O6mee nasienue B neun paBHo 105 Ila, a koHcTtanTa paBHOBecus peakiuu npu 900 °C paBHa
0,76.

3anava 11. Onpenenuts TemnepaTypy, IpU KOTOPOM B pe3yJIbTaTe NPOTEKAHNS PEAKLIUU BOJSI-
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA
KOMIIETEHIIUN
HOT'O raza paBHOBECHAas ra3oBasi cMech coaepxur 26,2% CO, 30,2% H,0, 16,8% CO, u 26,2%
H,. TemmeparypHas 3aBucumocth dHepruum [ub6ca mnsa peakuuu CO(T)+H20(T)=
CO2(r)+H2(r) umeet Bug G= - 36600 + 33,5* T, JIx
Bnanets - TIPaKTUYECKUM NPUMEHEHUEM Ba)KHEHIMX | 3a/laHue JIJIs TOJTOTOBKY K BBITOJTHEHHIO JJa00paTOpHBIX paboT

COBPEMEHHBIX TEOPETUYECKUX, TEPMOJUHAMMU-
YECKUX METOJOB; HAaBBIKAMU BEIECHUSA IIOUCKA
HEOOXOJUMBIX 3HAHUI 10 JINTEPATYPHBIM H
JIPYTrUM UCTOYHHUKAM;

- METOAAMH JKCIIEPUMEHTAIBHOTO UCCIIENOBa-
HUs; OIPEIEICHUs COCTaBa CUCTEM, METOIAMHU
IIPEACKAa3aHus TPOTEKAHUS BO3MOXKHBIX XH-
MUYECKHUX PEaKLIUM;

- METOJMKAMM PacyeTOB KMHETHKHU IIPOLIECCOB
B METAJUIyPIHYECKUX CHUCTEMax; IpHUEMaMHU
OLICHKH pEe3yJbTaTOB 3KCIIEPUMEHTA; HaBbIKa-
MH CaMOCTOSITEIbHON pabOTHI.

3agaua 1.

Hus peakuuu: Cpy + CO2(y = 2CO() ypaBHEHUE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHS OT
TEeMIIepaTypbl KOTOPOH UMEET BU:

9001
lgK, =———+9,28
T

OTIpeIeTUTh PAaBHOBECHBII COCTaB raza B 3aBUCUMOCTH OT TEMIIEpaTypbl U JaBieHHs (Tali.).
HOJ’Iy‘-IGHHBI@ 3HAYCHUS HpeI[CTaBI/ITI) B BUJC Ta6J'II/IHI>I 158 rpa(i)mca.

Bapunanr Tewmrmeparypa "C CocTaB HCXOJIHOM ra30BOi cMecu
% 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

3agaua Ne2. Jlns peakuuu:

Cmt COz(r) =2COp
ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHS OT TEMIIEPATyphl UMEET BUJL:
gk, =220 911
T
OTIpeIeNIUTh PAaBHOBECHBIM COCTaB ra3a B 3aBUCHUMOCTH OT TEMIIEPAaTypbl M JABICHUS
(tabmn.). IlonyyeHHble 3HaYeHUSI IPEACTABUTD B BUJIE TAOIHUIIBI U rpadukKa.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Bapuant Temmeparypa °C JaBnenue (atMm.)
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

[TK-16 crtocoOHOCTHIO IUTAHNPOBATH U IPOBOIUTH (PU3MYECKHE U XUMHUUECKUE SKCIIEPUMEHTHI, IPOBOAUTH 00PAOOTKY MX PE3Y/IbTaTOB U OLIEHUBATH MOTPEIIHO-
CTH, BBIJIBUI'aTh TUIIOTE3bl U YCTAHABIUBATH IPAHULbI UX IPUMEHEHUS, IPUMEHAT METOAbI MATEMAaTUYECKOI0 aHAIM3a U MOJCIIMPOBAHHUS, TEOPETUYECKOIO U IKC-
IIEPUMEHTAJILHOTO UCCJIEIOBAHNUS

3HaTe

- OCHOBHBIC ITOJI0>KEHHS OOIIEH XMMHUH; OC-
HOBHBIE 3aKOHBI (PU3MYECKON XUMHUH, a TAaKIKe
CIOCOOBI MX TPUMEHEHHUS JIJISl PEIICHUSI T€O-
PETUYECKUX U NIPUKIIAJHBIX 3a/a4;

- TEOPETHUYECKUE OCHOBBI XUMUYECKUX U PH-
3UKO-XMMHMYECKUX MPOLECCOB, JIEKAIUX B OC-
HOBE METAJUIYPru4ecKoro Nponu3BOICTBA;

- OCHOBHBIE MIOHATHUSI, 3AaKOHBI U MOJIEIIN TEP-
MOJHMHAMHWKH, XUMHYIECKON KMHETHKH, BIIMS-
HHE OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKHU U
XMMHYECKOM KUHETUKHU Ha MPOLECCH B METal-
JyprUH.

KoHTposbHbIE BOIPOCHI /17151 CAMOIIPOBEPKU:

1. Yro noHuMaeTcsi nojJ ropeHuemM Tominba? Kakue OCHOBHbIE peaklud TOPEHUs TOIUIMBA Xa-
paKTepHbI JJIs1 METAJTYPTUYECKUX MPOLIECCOB?

2. Kak paccunTaTh paBHOBECHOE JIaBJIEHHE KUCIOpoAa B ra3zoBelx cmecsx CO — CO2 u H2 —
H20 npu BeIcOKHX TemmepaTypax?

3. JlaiiTe TEpMOAMHAMHUYECKYIO OLIEHKY PEAKIUSAM T'OPEHUS.

4. Kak BiusieT TeMIiepatypa Ha OKHCIUTENbHbIE cBOMcTBa razoBoit cMecu CO — CO2 ¢ nocro-
ssHHBIM oTHOoIeHueM CO/CO27?

5. Kak BnusieT JaBieHre Ha paBHOBECHE PEaKIMi B3aUMOAEUCTBUS YIiiepoJa ¢ KUCIOPOIOM U
CO2?

6. [aiite onenky xumuueckoro cpojactea CO u H2 k kucnopoay npu TeMmrepaTypax MeTal-
JyprUYECKUX MPOLIECCOB

7. Ypasuenue uzorepmbl Bant-I'odhda u ero nucmonp3oBaHue 1151 ONMPECTICHUS HATIPABICHHS
IIPOTEKAHUS PEAKILUHL.

8. Kak nzmensiercst xummueckoe cpoactso CO u H2 ¢ temneparypoi?

9. IIpountocTpupyiiTe NpUMeHeHUE 3aKoHa ['ecca Ha mpuMepe peakuuii BOASHOTo rasa, ben-
na-byayapa, ropeHus yriaepoja.

10. Kak BnusieT naBineHue Ha paBHOBecUE peakiuil ropenus cpoacrso CO u H2?

11. Kak u3MeHHTCS paBHOBECHOE JaBJeHUE Kuciopoaa B razoBoil cmecu CO — CO2 mpu mo-
BBIIIICHUN TEMIEPATyphl U yBesnnueHuH coaepxkannst CO2 B cocraBe cMecu?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

12. YeMm orieHMBAETCS OKUCIUTEIbLHBIE CBOMCTBA Ta30BOM (ha3bl?

13. Kak Biuser temneparypa Ha OKUCIMTEIbHBIE CBOMCTBA razoBoi cmecu H2 — H20 c no-
CTOSIHHBIM oTHoueHuem H2 / H20?

14. Kak npou3BoAuTCS pacyeT paBHOBECHOI'O COCTaBa CJIOXHOW ra30BOM CMECH, B COCTaB KO-
topoii Bxoasat CO2, CO, H2 u H20?

15. Kak npousBoauTcs pacdyeT napLUuaibHOrO JaBJIEHUS KUCIOPOAa CI0XKHON ra30BoOi cMecH,
B coctaB kotopoii BxoasaT CO2, CO, H2 u H20?

16. Kak Biusier TemnepaTtypa Ha paBHoBecue peakuuu bemna-bynyapa? Kakue remneparypHbie
00J1aCTH MPOTEKAHMsI 3TON pPeaKIUi MOKHO BbIIEIUTh?

17. Kak paccuutsiBaercst coctaB razoBoil cmecu CO — CO2, Haxonduieiicss B paBHOBECUU C
TBEPABIM YIIIEPOJOM?

18. PackpoliTe TepMUH «TemMeparypa BOCILLIAaMEHEHUS» Ta30BON CMECH

19. B ueM nposiBIsieTCs CyIIHOCTD LIEMHOIO0 MEXaHU3Ma PEeaKLIuy TOPEHUS?

20. Kak paccuurtath coctaB razoBoii cmecu CO — CO2 — N2, Haxondieiicss B paBHOBECUU C
TBEPJBIM YIIIEPOJOM?

21. YkaxuTte MocCie0BaTeIbHOCTh Pa3BUTHUS IIEMTHON PEaKIuu TOPEHHUS BOJIOPOIa U MOHOOK-
cuza yrieposa.

22. Kunetndeckue 0COOEHHOCTH M MEXaHM3M TOPEHUS TBEPAOTO YIiIepoa.

YMmeTn

- UCTIOJIb30BaTh OCHOBHBIE XMMUYECKHUE 3aKO-
HBI U TIOHATHSI, TEPMOJIMHAMHYECKHUE CIIPABOY-
HbIE IaHHbIE; IPUMEHATh METO/bl MATEMATH-
YECKOT0 aHaJN3a U MOJEIUPOBAHMS,

- YMETb COYETATh TEOPHUIO U MPAKTUKY ISl
pEIICHUS] MHKEHEPHBIX 3a71a9; MPOBOAUTH
TEPMOJIMHAMUYECKUE PACUETHI METAILTypruye-
CKHX TIPOIIECCOB, HA OCHOBE MPAKTUYECKUX
JAHHBIX;

- rpadudecKku 0ToOpakaTh MOJTYUYECHHBIE 3aBH-
CUMOCTH; aHAIM3UPOBATH M 00CYXKIATh pe-

3amaun sl CaMOCTOSATEIBHOTO PEIICHUS:

3anava 1. Yuctslil Maprasen HarpeBaroT a0 temnepatypsl 800 K B rasoBoii ase, conepxarieit
15% CO2, 5% CO u 80% N2. Bynet i1 npoucXoIuTh OKUCIEHNE MapraHia B 3TUX YCJIOBUSAX?
3amaua 2. Yucroe xene3o HarpeBatoT 10 1000 K B razoBoit daze, comepxkameit 20% H20, 10%
H2 u 70% N2. Bynet 1u npoucxoauTh OKACIEHHUE KeJe3a B 3TUX YCIOBUSAX?

3amaua 3. Kakoe 3HaueHue MOJDKHO UMETh paBHOBecHOe oTHomeHue PH2/PH20 nns 6e30xuc-
JTUTENILHOTO HarpeBa YHCTOTO Maprania B razoBoit ¢gaze H2-H20 npu temneparype 1173 K u
0o0IIEM IaBJIEHUHA 3° 10° Ta.

3anava 4. Kakoe 3HaueHue NOJDKHO UMETh paBHOBecHOoe oTHoteHrne PCO/PCO2 mist 6e30kwc-
JUTEIHLHOTO HarpeBa YucToro ene3a B razooit gasze CO2-CO2 mpu temmneparype 1073 K u
00IIIEM JaBIECHUU 2,5° 10° Ia.
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIETEHINH

3yIbTaThl (PU3UKO-XUMUUYECKHUX UCCIIEIOBA- 3agava 5. YHCTBIM XpOM BBIAEPKUBAIOT BO BIAXKHOM Bojopojie npu Ttemneparype 1500 K u

HHIA; BECTH HAayYHYIO JUCKYCCHIO M0 BorpocaM | obmem nasrerun 10° ITa. Kakoe MOKeT GbITh MAKCHMAIBHOE JABICHHE BOISHOTO 11apa B ra30-

buznyecKo- XMMHUYECKUM OCHOBAM METAILTyp- | BOil (a3e, uToObl He MPOUCXOIHUIIO OKUCIICHHE XpoMa MPU yKa3aHHOU Temmeparype?

THYECKUX ITPOLECCOB, TPOBOJIUTH MaTEMAaTH- 3amaua 6. Uepes neub, B KOTOPOM HAXOJUTCS YUCTHIN HUKENb, IIpH Temiepatype 1500 K npo-

YEeCKYI0 HHTEPIPETAINIO OTYyYEeHHBIX pe- myckatoT cMech razoB CO-CO2 npu obmem naBienun 1 atm. Kakoe Hanbosnbliee conepkanue

3y/lbTATOB U ompenensaTh HauOoiee 3Haunmble | CO2 moxeT 6bITh B cMecu CO-CO2, uToObl HE MPOUCXOANUIIO OKUCIEHUE HUKENS NPU yKa3aH-

bakTopsI. HOI1 TeMmieparype?
3agaua 7. Paccunraiite, Kakoe JOKHO ObITh oTHOomeHne CO2/H2 B ncxoaHol cMecH, YTOOBI
obpazyromasica npu temreparype 1000 °C razosas cmecb CO2-CO-H2-H20 6buta 661 6e3-
OKHUCJIUTEIBHON IO OTHOIICHUIO K YUCTOMY Maprasity.
3amaua 8. PaccumTaiite paBHoBecHoe oTHomeHue (%CO)/(%CO2) nmpu temneparype 1400 K u
JaBJICHUH 10° Ta IUIsl peakiuu BocctanoBienus maprania MnOt + CO = Mnt + CO2.
3anava 9. Paccunraiite paBHoBecHOoe oTHoIIeHHE (%H?2)/(%H20) mpu Temnepatype 1700 K u
nasnennn 2-10° [a mst peakiuu BocctaHoBieHus xpoma Si02(t) + H2 = Si(t) + H20.
3agaua 10. Onpenenure 3HadeHUE TeMIieparypsl, mpu koropoi peakuus Cr203(t) + 3CO =
2Cr(t) + 3CO2 O6yner HaXOAUTHCS B PAaBHOBECUM MPHU YCIOBHUH, YTO B razoBo cmecu H2-H20,
otHomenue (H2/H20) = 10%,

Brnagets - HaBbIKaMU BBIUMCIICHUS TEIUIOBBIX 3((eKToB | 3amaHue 17 MOATOTOBKU K BHITOJIHEHHUIO TAOOPATOPHBIX padoT

XUMUYECKHUX PEaKLUi IIPU 3aJaHHOM Temnepa-
Type B YCIOBHSX ITOCTOSHCTBA JABJICHUS WIH
00bemMa, KOHCTAaHT PaBHOBECHUS] XUMHUYECKUX
peaxkuuil py 3aJJaHHON TEMIIEpaTypeE;

- IPUMEHSTh COBpEMEHHOE (pU3nYecKoe 0060-
pYZOBaHUE U PUOOPHI MPH PEILICHUH MTPAKTH-
YECKHUX 3a/1a4, MPOBOJUTH CTATUCTUUECKHM
AQHAJIN3 MOJTY4YEHHBIX SKCIIEPUMEHTAIbHBIX
JTAHHBIX;

- METOJIaMU IIPOrHO3UPOBAHMSI PE3YJILTaTOB

®opmyIMPOBKA 3aaHUA:

3agaua 1
OnpenenuTh aKTUBHOCTH OKCHJIA Jkelie3a FeO B MOMMKOMITIOHEHTHOM mutake (Tad. 1).
Tab6muna 1
CocraB 1IJIaKOBOTO pacruiaBa Mac. %
Bapuant CaO MgO MnO FeO SiO; P,0s
1 40,0 5,0 3,0 25,0 25,0 2,0
3agaya 2
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BO3I[€I>1CTBPIH Ha TEXHOJIOTHYCCKUEC ITPOLECCHI B
MCTAJUTYPTIHUH,; BbIIBUT'ATh T'MIIOTC3bI U YCTA-
HaBJIMBATb I'PaHUIBbI UX IIPUMCHCHU.

Onpenenuth akTUBHOCTh KOMIIOHEHTOB B CIIJIaBaX Ha OCHOBE kene3a (Tadi. 2,3).

Tabmuma 2
XUMHYECKUH COCTAB JKEJIE3HBIX CIUTaBOB (Macc.%)
Bapuant C Si Mn Cr S P @)
2 10,08 0,30 0,40 0,15 0,045 0,035 0,047
_ Tabaumal
[TapameTphl B3aUMOJICHCTBHS & KOMIIOHEHTOB CILIABOB HA OCHOBE Kejle3a
npu 1600 °C
One- OnemeHr J
MEHT C Si Mn Cr S P @)
i
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

20




0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[IpomexxyTouHast arTectanys Mo AUCHUILIMHE «DU3NKO-XMMUYECKHE OCHOBBI METAJLTYp-
THYECKUX TIPOILIECCOB» BKIIIOYACT TEOPETHUECKHE BOMIPOCHI, MO3BOJSIOIIME OIICHUTh YPOBEHB
YCBOCHUS O0Y4YaIOMIMMHUCS 3HAHWH, Y MPAKTUYECKUE 3a/laHMs, BBIBIAIONINE CTENCHb CHOPMH-
POBaHHOCTH YMEHUU U BIIaJICHUH, TPOBOAUTCS B (popMe dK3aMeHa.

DK3aMeH M0 AaHHOW NUCHUIUIMHE MPOBOAUTCS B YCTHOH (hopMe MO 3K3aMEHAIIMOHHBIM
OuneraM, Kbl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJHO MPAKTUYECKOE 3a-
JlaHue.

IMoka3aTe/1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHAa!

— Ha OIICHKY «OTJHYHO» (5 Oaiu1oB) — 00yJarOUIMIACS TEMOHCTPUPYET BBICOKUH YPOBEHB
c(hOpPMUPOBAHHOCTH KOMITETEHIUI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOTO MaTrepuaja, CBOOOJHO BBINONHACT NMPAKTUUECKUE 3aaHusl, CBOOOTHO ONEpUpPYyeT 3HAHUS-
MU, YMEHUSMH, IPAMEHSET UX B CUTYAIMSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oO0y4aronuiicss 1eMOHCTPUPYET CPEIHUIl YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHMS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYUTEJIbHBIC OMMOKM, HETOYHOCTH, 3aTPYIHEHUS NPU aHAIUTHYECKHX OIepanusix, NepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «yAOBJIETBOPUTEILHO» (3 Oamia) — 00y4aronuics 1EMOHCTPUPYET ITOPOTo-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPOIIPHUIATUH JOITyCKa-
I0TCS OIIMOKH, MPOSIBIISICTCS OTCYTCTBHE OTIENBHBIX 3HAHUM, YMEHH, HAaBBIKOB, 00Y4aIOLIHNCS
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
HepeHOCEe Ha HOBBIEC CUTYAIHH.

— Ha OLEHKY «HeYJAO0BJIETBOPUTEIbHO» (2 Oamia) — o0ydaromuics JEMOHCTPUPYET 3Ha-
HUs He Oonee 20% TeopeTHuecKoro MaTepuasa, JOMycKaeT CYIIECTBEHHbIE OMNOKH, HE MOXET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuaromuiics He MOKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS M OOBSCHEHHS WH(POPMALNU, HE MOXKET IMOKa3aTh MHTEII-
JIeKTyaJIbHble HAaBBIKU PELICHUs MPOCTHIX 3a/a4.

8 YueOHo-MeTonn4eckoe U HHGOPMALMOHHOE o0ecneyeHune THCHMIINHBI (MOTY.Is1)

a) OcHoBHas UTEpaTypa:

1. Tlerenun, A.JI. TepmoauHaMHKa M KHHETHKA METAJUTypruueckux mnpoueccos. Kype nekmmii :
yuebHoe nocodue / AJIL. [lerenun, E.C. Muxanuna. — Mocksa : MUCHUC, 2005. — 92 ¢. —
Tekcr : oanekrponHsld / Jlanp : 3nekTpoHHO-OMOnMoreyHas cuctema. — URL:
https://e.lanbook.com/book/1846

2. TepmoauHaMMKa, KMHETHKA U pacyeTsl Metawnyprudeckux npomeccos / C.H. Ilanepun,
J.W. Penkonkos, I'.B. Cepos [u ap.]. — Mocksa : MUCHUC, 2010. — 235 ¢. — ISBN 978-5-
87623-312-7. — Tekct : a1eKTpoHHBIN // JlaHb : 31MEKTPOHHO-OMOMMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/117022

0) JlonomuurtensHas TuTeparypa:

1. OcHoBBI MeTaJUTypruueckoro npousBoacTsa : yueOHuk / B.A. burees, K.H. Bnosun, B.M.
Komoxomsiies, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 ¢c. — ISBN 978-
5-8114-2486-3. — TexkcT : 31eKTpoHHBIH // JlaHb : 3IeKTpOHHO-OMOIMOTEeYHas cucTeMa. —
URL.: https://e.lanbook.com/book/90165.

2. Jlysrun, B.I1. Teopust 1 TeXHOJIOTUS METAJUTYPIUU cTanu : yuebHoe nmocodue / B.I1. Jlysrum,
A.E. Cemun, O.A. Komonosa. — Mocksa : MUCHUC, 2010. — 72 ¢. — ISBN 978-5-87623-
346-2. — TekcT : 3neKTpoHHbIH // JlaHb : 31eKTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/2062 .



https://e.lanbook.com/book/1846
https://e.lanbook.com/book/117022
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/2062

[lepronnueckue U3gaHus:

1. Kypnan «Teopuss U TEXHOJOTUs METAILTypruueckoro mpoussoiactBa». — URL:
http://ttmp.magtu.ru/ru/
2. Kypnan «Koke u xumus». — URL:

http://www.metallurgizdat.com/content.php?puid name=journal2

B) MeToanueckue yKazaHusi:

1. JlaGopaTopHbIi MPAKTUKYM IO (PU3NYECKON XMUMHUH : yueOHO-MeToaudeckoe nocooue / A. H.
Cwmupnos, H. 0. Ceeunuk, C. B. Oquna, 3. B. lionpauna ; MI'TY. - Marauroropck :
MI'TVY, 2017. - 1 anexrpon. onrt. guck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true

2. CwmupHoB, A. H. Onpenenenrne akTHBHOCTH KOMITOHCHTOB METAJLTYPTUYECKUX PACIUIABOB |
metonudeckue ykazanus / A. H. Cmupnos, M. A. lllepcroduros, C. B. Oauna ; MI'TY. -
Maruutoropck : MI'TVY, 2013. - 1 anektpoH. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. skpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1
123422/1244.pdf&view=true

3. CwmmpHoB, A. H. Onpenenenue cBOMCTB TITMHUCTOTO CHIPH : MpakTukyM / A. H. CMupHOB,
H. 1O. CBeunukosna, C. B. FOauna ; Marautoropckuii roc. texuuueckuii yu-t um. I'. U. Ho-
coBa. - Marautoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ TuTyII. 3K-
pana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1
530255/3819.pdf&view=true

r) IIporpammuoe obecieyenue 1 MHTEpHET-pecypcebl:

IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIC CHCTEMbI

1. denepanbHblil HHCTUTYT NMpoMbIIIeHHONW coocTBeHHOCTH : cailt POCITATEHTA / ®UIIC. —
Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (nara oopamenus: 18.09.2020). — Pe-
JKUM JI0CTyMa: CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

2. Poccuiickuii unnexc HayyHoro nutupoanus (PUHL]) : mHanmnonanbHas 6ubnuorpaduyueckas
0a3a JMaHHBIX HAay4dyHOro IutupoBanusi. — Tekct: anektponnsii // eLIBRARY.RU : nayuHnas
JNeKTpoHHas  Ombnmmoreka : calWT. — Mockea, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mara obparuenus: 18.09.2020). — Pexxum goctyma: ajs 3ape-
THCTPHP. MOJIb30BATEICH.

3. Akamemusi Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ (mara oopamienus: 18.09.2020). — Pexwum qoctyma: ajisi 3aperucTpup.
MOJIb30BaTeNneil. — TEeKCT: 3JEKTPOHHBIN.

4. EnuHOe OKHO J1OoCTyNa K MH(GOPMAIMOHHBIM pecypcaM : 3JIeKTpOHHas OmOIuoTeka : caT /
OT'AY I'HUU UTT "UHO®OPMUKA". — Mocksa, 2005. — . —URL.: http://window.edu.ru/ (nara
obpamtenus: 18.09.2020). — Pexum goctyna: cBOOOAHBIN. — TEKCT: 31€KTPOHHBIN.

5. East View Information Services : DnexTponnHas 06a3za mepuomunueckux wuzganuii / OO0
«MBUC. — URL: https://dlib.eastview.com/ (nara oopamenus: 18.09.2020). — Pexxum nocryma:
10 MOJINCKE. — TeKCT: 2JEKTPOHHBIMN.

6. Poccuiickas ['ocynapcrBennas oubnuoreka. Karanoru : caift / Poccuiickast rocynapcTBeHHast

oubmmoreka. — Mocksa : PI'b, 2003 — . URL.: https://www.rsl.ru/ru/4readers/catalogues/ (mara
obpamenus: 18.09.2020). — Pexxum poctyma: cBoOoaHbIN. — TeKCT: 2MEeKTPOHHBIH.
7. DIeKTpOoHHAas OoubImoTeKa MI'TY WM. I. H. Hocoga. — URL:

http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexum goctyna:
JUTSL 3apETUCTPUP. TIOJIb30BaTeNiel (BXO/] ¢ BHEITHEH CETH TI0 JIOTHHY | Mapoiito). — TeKCT: AIeK-
TPOHHBIN.

22


http://ttmp.magtu.ru/ru/
http://www.metallurgizdat.com/content.php?puid_name=journal2
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Haumenosanue 10 No norosopa Cpok feiicTBus  Jiu-
LIEH3UH
MSWindows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06. 2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager cBOOOHO pa(i,_lggompaHﬁeMoe SecopouHo
7Zip CBOOOIHO PaCIpOCTPaHIEMOe 06eccpouHo

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Y4eOHble ayAUTOPUU ISl TIPOBEICHHUS
3aHATUH JICKUMOHHOI'O THUIIA

MynbTUMEAUIHBIE CPELICTBA XPAHEHNUS,
nepefayn U NpeacTaBieHus HHPOpMaLIUK.

Y4eOHass ayautopusi IS TPOBEICHUS
MPaKTUYECKUX 3aHSATUH, 3aHATUA CEMHUHAp-
CKOr0O THIA, FPYNIOBBIX U WUHAUBUYATbHBIX
KOHCYJIbTAIIMM, TEKYLIEro KOHTPOJIA U IIPO-
MEKYTOYHOM aTTECTall1

Jlocka, yueOHbI€ CTOJIbI, CTYIbs

YueOHast ayauTOpHs JJsl MPOBEICHHS
nabopaTopHbIX paboT: OU3UKO - XUMHUUYECKast
nabopaTopus.

XuMuyeckasi Mocyfia, peakTUBbI, BECHI
nabopatopHblie paBHoruieune BJIP-200, Beckr
aseKTpoHHbIe JabopatopHsle BK-300, Hus-
KOoTeMIepaTrypHasi J1abopaTopHasi 3JEKTPO-
rmeyb SNOL10/10, MarHuTHbBIC MEIIAJIKH, 1.
TTUTKH.

VY4eOHbIE ayIUTOpUU [JII CaMOCTOS-
TEJIbHOM paboThl 00yUaroIUXCs

[lepcoHanbHbIE KOMIIBIOTEPHI C TaKe-
tom MS Office, Beixomom B WHTEpHET U ¢
JOCTYTIOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-
00pa30BaTEIBHYIO CPETy YHUBEPCUTETA

[Tomemienust nns XpaHeHUsl U Npodu-
JAKTHYECKOTO  OOCIYy)XHMBaHUS  y4eOHOTO
o0opymoBaHus

Crennaxxu 111 XpaHeHUs 000pynoBa-
HUS

Metoauueckast nureparypa s y4eo-
HBIX 3aHATHI, XuMuueckas nocyna MHcTpy-
MEHTHI JJIsl PEMOHTa M NPO(UIAKTHYECKOTO
o0cyXuBaHUs y4eOHOro o00py10BaHus
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