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OpblHAaraH: 3ynnbixaposa AkboTa




XXocnap:

¢ KymMma pereH He?

¢ KyMaHbIH XiKTenyi.

¢ Taza MeTann MeH KYMMaHbIH
KacuetrtepiHaeri anbipMallbUlblK.




11 “Erpesetrravett GescerEipy

KachMeTTep TOH:

Ocbl KacueTttepaiH 69pi 6ip metanpa
6ipaen, xorapbl 60s21ybl MYMKiH 6e?
Kacuerti 60oubiHILA «EH >XOFapbl»
MeTangapabl aTa




[T Kana marepuan bl TaHbII OLTY

1.MeTanra xxeTticneun TypfaH
KacueTtrtepai KaJjaum XeTicripyre
6onaabi?
2.Here Taza MeTtanpapabl
KyMMmanapMmeH

aaimMmacTbipaabl?



1. KyriMma gereH He




TYMniH:

KynMa - KaxeTTi KacmnetTepi 6ap, eki
HeMece o4aH Aa Ken KOMMOHEHTTEeH
TY3i/ireH, oHblIH 6ipeyi MiHAETTI TypAae
MeTasin 6onaTtbiH KocbinbicTap. (MeTtangaH
6acka 6enmetann C,Si,B 1.6 )



1.MexaHuKanblK Kocrna - 6ankbifaH MeTangap Kes-
KeJireH KaTblHacCTa apanachbin, CasiKkblHAaFaHAA XeKe
Kpucrtanaap ty3eai.byn Pb-Sn,Bi-Cd,Ag-Pb
2.UHTepMmeTannvarep-6ankbiraH metanagap 6ip-
6ipiMeH apekKkeTTecin, MHTepMeTas Mg Aen atanartbiH
XuMuanbiK Kocbiibic Ty3seai (CuZn, Cu3Zn2,Ca3Sbh2
3.KatTbl opblH6acy epiTiHAgiCi- MYHAAW KYWUMaHbI
paavycTapbl WaMasnac xxaHe 6ipTunTi Kpuctanabik
TOpAa OpHanacaTtbliH MeTasi1 atoMmaapbl tyseai. Ag
Cu NiCu

4.EHri3y KaTtTbl epiTiHAICI — paAunycCbl YJIKEH MeTa
aToMaapbl Ty3eTiH KyMMaaa paavychbl Kiwi Mmetann
AQTOMbI eKiHLWIi MeTaNnAblK KPUCTaJIJ1 TOPbIHbIH
apacbiHAaFbl 60C KybiCKa opHanacaabl. Fe-AiH
KeMipTeKkneH KynMmachl




KynMaaap

OipTeKTi

\

baakprranaa, Tex Oip raHa
MeTaaAAbIH epiTiHAiciHe
arHaaaAbl.

Mpicaabl: MBIC II€H KalaViblgaH
TYPAaTBbIH KyliMa

N

9pPTEKTI1

baaxkbiranaa, aprypai
MeTaaAapAbIH epiTiHaiciHe
aiHaAaAbl.

MpbIcaabl: IITOMBIH
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1. Banky Temnepatypachbl
XXOFapbl

2. XeHin

3. Xymcak

4. Xemipinyre Typakcbi3

5. TOKTbI XKaKcbl ©TKi3eni

4

1. Banky TemnepaTtypachbl

TOMEH
2. Aybip
3. KatTtbl, Oepik

4. Xemipinyre TypakTbl
5. TokTbl Hawap eTKiseni

Y




1. AolamM3aT epKeHUETIHIH AaMYblHbIH
XPOHONOIMMANbIK peTi.
2. MalWnHa xacay eHepkacibiHaeri
KYMMaHbIH MaHbI3bl.



Apam3aT epKeHUeTIHIH AaMYbIHbIH
XPOHONOrUAnbIK peTi.

Tac racbipbliHAa — aK anfawkbl TaObIIFaH MeTangap CoM Kynaeri Tyma
anTbliH MeH Mbic bonaTtbliH. «MeTangap » aereH ce3aiH e3i epreaeri rPeKTiH,
OCbIfaH YHAeC «i3gey» AereH Co3iHeH WbIfybl MYMKiIH. AgaM3aTt KoFamMbl
OepTiH Kene MeTangapabl TaOUFU KOCbISbICTapbliHaH 6enin anyabl yupeHai.
MaceneH, mbic 0i3giH 3amMaHbIMbI3Fa AeniHri IV MbIHXbINAbIKTa anblHCA
keneci lll MbIHXbINAbIKTAa OHbIH OPHbIHA MbICKA KapafaHaa 6epiktey
KoraHbl KongaHa 6actagbl. CenTin mbic AayipiHiH OPHbIH Kona aayipi
0acTbl. AgamM anfaw peTt Ta3a TeMipMeH acrnaHHaH TYCKeH MeTeOpPUTTIH
CbIHbIFbl apPKbiJibl TaHbICTLI. TemMipAai 0ankKbITbIN 6enin anyabiH KYNMUACHI
0i3aiH 3aMaHbIMbI3Fa AeniHri 1500 xbingapaa Kiwi Asnapa awbingbl, cogaH
6actan temip gayipi 6actanabl. bizgiH 3amaHbIMbI3AbIH 0ac Ke3iHae He
Oapbl 7 meTann 6enrini 6onca, Kasipri kesge MNMepuoAaTbIK Xynene 90 — HaH
acTtam ap Typni metann 6ap.



Epre racoipaapaa agamaap Tasa
MeTaajaapra KaparaHaa, KeIllTereH
KyViMaJapAblH ajdaM YIIiH IIayjaAbl
eKeHAIriH OavikaraH. Kymaaap abig
KacueTTepl MeTaajaapablH KacueTrepiHeH
arapAabIKTay epexiie 00aabl. Oaap 80-Hen
acrranTeiH MeTaaaapaat 10 000-ra >KybIK
Ky/IMaJaap aafaH.



Kyiimaaap e3aepiniH OepikTiairimMeH,
KaTThLABIFBIMEH JK9HE O31HAIK KacueTTrepiMeH
MeTaadapAaH epeKuieaeHeal.

Mpbicaabpl, aAIOMUHUNACH, MarHUAEH,
MapraHeIllTeH, MbICTaH J)KoHe HUKeAbA€eH TypaThbIH
KyVIMa, sIFHU, AIOPAaAIOMVH aAIOMUHUNTE
KaparaHdaa, 4 ece Oepik 00aaabl.



ATaysl Kypambr Kacneri KoaaaHnbiaysl
Koaa 80-92% Cu, KaTblabIFbI Mbomnne Oeamrexrepi,
2% Zn, 9PTYPAl Kypaaaap,
6% Sn. Al KopKeM OylbIMAap
Pb, Si
Kes 60-90% Cu Kemipiayre typakrsl, | Maimne >xacayaa,
40-10% Zn MIATIIITIT JKOFapPBI XVIMIISI OHepKaciOi,
TYPMBICTBIK OyIIBIMAApP
OHAlIpICI
Meabxuop 80-70% N, Kemipiayre Typakrsl, | Mea.TexH1Kaaa,
18-30Cu, TYP1 94eMi TYPMBICTa
Fe. Mn KOAAaHbLAAThIH
KOCTIACHI BIABICTAP, SIIIEKEN
ﬁ¥r7rm1\/r Aap
boaat Fe, 2% C CPIKIIALLL, MaitiHa, TpaHcliopT,
Mn KATThLABIEbI TYPMBICKA KaKeT OYI1bIM




AropaaoMnH

80-95% Al,
13-1.5% Cu,
0.5% Mg,
0.5% Mn T.0.

bepikriri >xorapul,
JKeHia

ABusanusiaa,
BeAOCUTIIE,

Moneab-metaaa | 65-70% Ni, Kemipiayre XyMust, MyHail
30% Cu, TYPaKThl, YIIKeayTe | ©HepKacioi,
Fe Mn TO31MAlL MeAUIINHAaAQ,
KOCITACHI KeMe, MOHeTa
>Kacay
TaTTaHOAWTRIH 00-80% Fe, MexXaHUKAARIK XUPYPTUAARIK
0oaaT 10-20% Cr, TYPaKThIABIK, Kypaaaap, blAbIC-
8-20% Ni 1.6, | XeMipiayre ATk
TYPaKThI
Huxpom Huxkean, JKorapel 9aeKTpaiK | DAEKTPAIK
XpoMm, TeMip, | Keaepri, JKOFaphl KbI3ABIPY
MapraHelr TeMII-fa Te31MAl DAeMeHTTepi

Oea1exTepi, T.0




Koaa -
MbICbIN, KAAATIbl, AAOMUNHULL, OePUAAUL, KOPACLIH, KpeMHUll, KadMU
il, Xpom, m.0. Iremenmmep KOCbiAzaH KOPbimnacot.
Koaa xumusirvix macirdepmen 004yza, AAmMoiH xaramyza api
dKarmvipamyza uxemoi 6orzandvikman Kere 3amManian

Oepi awekxelrik OyubiMoap men Mycindep kyroza namndaranviAvin
KeAedi.



Meabxmop - MbIc I1eH HIKeAbAlH KYVIMacbIHaH, Keyije
TeMip MeH MapraHelThIH KOCKaHAa Ianja 004aAapbl.
KyliMmaHsl bIABICTap Kacayaa, KbIMOAT eMec alleKenn
OyubIMAap >Kacayaa naigaaaHaasl. Kenreren Kasipri
TeHreAepAal MeAbXOPAaH >KacallAbl.



Huxpom-55—78 % nHuxenpaeH, 15—23 % XpoMHaH >XoHe
MapraHell, KpeMHII, TeMip aAIOMUHUNAEH TYPaTbIH
KOCIIA.



boaar- TeMip MeH KOMipeKTeH TypaThIH KOCIIa.
MammHa xacayaa, TYpMBICKa KakKeTTi OyibIMaap
’)Kacayjaa KOAAaHblAaAbl.



Kyiimadazor memardapovin,
KammbiAvizbl, Oepixmizi,
UIAZIWIMIZE MeH CblpmKbl dcepze
mypaxmoiavizvl apmaodot.

OAap vt KeH, KOAJaHbIAYDbL XKeke
Memaadapda xe3decneumin
OCbIHIAall ApMbIKIbIAbIKIMAP2a
Hezi30eAzen.



2. MalWinHa xacay eHepKacibiHaeri

KYMMaHbIH MaHbl3bl

MauwuHa xacay eHepKacCIbiHIH Hezai32ai WuKi3amakl - Kapa XXoHe
mycmi Mmemarsoap.

bypbiH MawuHa xxacay eHepkacibiHOe woubiH, boriam, xe3,
Kosia FaHa nauodarnaHbirniraH borica, Kasipai Ke30e XXofapbl
memriepamypara Wwbl0amobl, Koppo3usra bepik bornammasiH
KerimezeH mypriepi nauoaraHbiiaosbl. XKaHa
MamepuarnodapoaH peakmuemi Ko3rarimkbiwimap, 2a3
Kybbipriapbl, amom pakemarnapbl, bakbiniay KOHObIpFbirlapbl
XXoHe backa beriwekmep KoroaHblryoa.



Enimizoe mawuHa xacay
eHepKacibi acnanmap MeH
XXabobiIKmapOblH z MbIHHaH
acmam mypriepiH weirapaosl.
bindekmep MmeH asmomam
Xerninepi, memip>XosobIH
Ko3rarimarbl berniwekmepi,
asmomobursb, kKeme, ywak, m.
6. MmawuHa mypriepi
KYUManapoan 0aublHoaniaobwl.




MeTtanpap

ArEeKTp Torbl MeH
XbiNyAbl XKaKCbl
OTKI3eTIiH, NNnacTukKanbIK
KaCUeTIi XKoFaphbl,
XbINTbIP 3aTTap.
MyHOoaun KacueTttepaiH
oonybl MeTanaapAabiH
IWKI KYPbINIbIMbIMEH
OaunaHbICThbI.




MeTanpgapAbliH KaTTbINbIFbI,

., Temnepartypara Te3imainiri

58 KyHaenikTi Toxipnbeae wewyLwi
pen aTkapaabl.

 Erep WbIHbI XPOMMEH Kecisnce,
an ues3vnai agam TbipHaFbIMEH-
aK Kece anaasbl.

Kenbip metanpap xxymcak
(Kymic,anTbiH T.0.)
OonfaHAObIKTaH Ta3a

(@5% MeTangapAblH OpPHbIHA
77N onapAblH 6ip-6ipiMeH
Kynmanaps! KongaHbsinagsbl.




TypkictaHaarbl Ko>xxa AxMet flcayum
KeceHecCiHIH Ka3aHAablK 6enmMeciHge
KepereH

OMip TeMip 3aMaHblHaH KaJifFaH KYHAbI
wopirepnepaiH bipereni — KacueTTi
TankasaH Typ. byn KasaH 1399 bbbl
25 maycbimaa (xvxpa 801 »xbin, 20-
wayyan)

TypkicTaH KasnacbiHblH 6aTbICbIHAA,

27 wWakKbipbiM XXepae opHasiackaH KapHak
enal MeKeHiHAe, CUpeK Ke3aeceTiH XeTi
TYpAi acbinn MeTanabliH (MbIC, MbIpbIL,
aNiITblH, KYMIC, KOJ1a, KOpPFacCblH, TEMIp)
KOCrnacblHaH KYMUbIJIFaH.




Kecenepneri TankasaH
«CaKTbIK» TUMTEr Ka3aHfa
XaTtaabl. Anbin Ka3aH »kacay
— KeHe cak, fyH, YUCIH
OayiprepiHeH xanfachblin
KenreH 0acTyp €KEHiH
OepeKkTep MeH anfakrtap
pactanabl. Engik caHachl
Ouik, oTOacbINbIK
KYHObINbIKTapabl XXOfapbl
yCTaHfaH OCblHay
counymaap yLwiH KasaH —
bepeke MeH BipriKTiH,
MOTLUbINbIKTbIH, €NQIKTIH
HblLWaHbl BorFaH.



MeTtanpapabliH Tabblly kKe3eHAaepi.

MeTtangbiH Anfaw TabbinFaH metangap.
nanganaHbina
GacTaraH gayipi

Bi3aiH 3amaHbIMbI3Fa AeniH

XYl racbipra geniH Mbipbiw, cypbma, BACMYT

XYIll racbippa

XIX racbipaa HaTtpun, marHuin, antoMMHUA, XpOM, MapraHeu,
HUKenb, MONUObAeH, KobanksT, KagaMUn, UpUaAUN

XX racbipablH OipiHLi Xep KbIpTbICbIHAA Ke3aeceTiH KanfaH 6apnbIk

XapTbiCblHAA MeTanpap

XX racbIpAablH eKiHLWi Xep KbIpTbICbIHAA Ke3[eCnenTiH XXacaHAbl XXONMeH

XXapTbICbIHAH OCbI Ke3re anblHfFaH mMeTangap (naHraHoumartap,aKkTuHouaTap)

OeniH







