KasakctaH 6inim »KaHe fbifnbiM MUHK
Ecik meguumnHanbik konneoxi

CTyOeHTTiH e3iHAIK XXYMbICbI

OpblHOafFa
ToObl :emg
TekcepreH







 Cu — aNneMeHTTepaiH NepnoaTbIK XXYMNeCiHiH I-TobbiHAaFbI
XUMUANBIK SN1E€MEHT

ATOMAbIK HOMIpi 29
« ATOMAbIK Maccachbl 63,546.

- TaburaTtTa TYpaKTbl eKi nsortonsl 6ap: ®3Cu xaHe °°Cu.
*N1eKTPOHAbIK opMmyna: 1s 22s 22p 63s 23p®4s 13d1°
«>XKep KbIpTbICblHAAFbl Maccackbl 6ombiHWA Menwepi 4,7.10-3%.

*Heri3ri MMHepanaapbl: XaJabKONUPUT,XaJ1bKO3UH,KOBENIUH,
MaJlaXUT,a3ypuT




AnbiHYybI: MbICTbI any npoueci easyip
Kypaeni.Cynb@unaTtik MbIC KeHAepiHeH
NMUPOMETasllyprussibikK,an OTTEKTI
KypamMabl KeHOepIHEeH-
rugpoMeTasinyprvssibiK XOJIMEH
eHAaipineai




TaburatTa Tapanybl: XXep KblpTbICblHAA
MbICTbIH, MeLepi 0,01% maccaHbl
Kypanabl.On cad KyniHae xoHe KebiHece,
KOCbI/IbICTap TYpiHAe Ke3aeceal.




DPusnKaabiK Kacmerrepi:MbiC-allblK KbI3FbIIT TYCTI
XXbINTbIPp MeTann, TYTKbIP,XXeHin co3blsiaabl.banky
TemnepaTypacbl-1083°c. ThbIFbI3AbIFbI-8,9r/cM>.
DNeKTpP TOrblH XXaKCbl ©TKi3eai.

Xnmusanbik Kacmerrepi:Kyprak ayaga XoHe Ko4IMri
TeMnepaTypana MbIC 63repMeni.OnTKeHi
KOCbI/1bICTbIH, KOPFaHbILW KabbiKLlacbIMEH
KanTanagbl,OHblIH KypaMbl ayajafbl KOCMa 3aTTapfa
Toyenai.>Korapfbl TeMnepaTypaia MbIC XXaWn XKaHe
KypAeni 3aTTapMeH Ae peakuudra Tyceai



MbIC KOCbI/IbICTapHl.

MbICTbIH TOTbIFY Aapexeci +2 6onaTbIH
KOCbIJIbICTapbl e4ayip Ken TapalifaH,
TOTbIFY A9pexeci +1 KOCblIbICTapbl CUPEK
Kesgeceai.

MbIC OTTEeKNEeH eKi okcua Ty3eai.Ayaaa
Kbl3AblpFaHAa MbIC XXEHIN TOTbIFbIM,
anabiMeH Kbi3bl1 okengke Cu,0,coaaH
KeniH Kapa okcugke Cu anHanagsbl.



Du3nKasblK Kacmerrepi:MblC-allblK KbI3FbIT TYCTI
XbINTbIPp MeTann,TYTKbIP,>)KeHin co3blnaabl.banky
TemnepaTypacbl-1083°c. TbIFbI3AbIFbI-8,9r/cM?>.
DNEKTP TOrbIH XXaKCbl ©TKi3eal.

XnmuanbiK Kacmerrepi:Kypfak ayaja >XoHe Ka4iMri
TeMmrnepaTtypaia MbIC e3repMmenii.OuTKeHi
KOCbIJIbICTbIH, KOPFaHbIW KabbiKllacbiMeH
KanTtanagbl,OHblH KypaMbl ayajafbl KOCMa 3aTTapfa
Toyenai.>KorFapfbl TeMnepaTypaia MbIC XXal XaHe
KypAeni 3aTTapMeH Ae peakuugara Tyceai



Mbic-6enceHairi TeMeH MeTasn.AgaMmaapsa
epTeneH benrini.Mbic kKenTereH Taburu
MUHepanaap Ty3eai.Ta3a XaHe ap Typii

KynMmanap TypiHae kongaHbinaabl.Cu-

MUKPO3/1EMEHT,TIpI opraHn3Maepaeri

TIpWINIK YWIH MaHbIi3abl NpoLecrepre
KaTblCcaabl.




MbIC KeHTacTapbl

KypaMblHaH MbIC anblHaTbIH Taburn WKKi3aT. OHbIH KYpaMbiHa
MbICbl 6ap 240-TaH aca MnHepan Kipeai. OnapablH iWwiHAe
OHEpPKICINTIK Heri3rinepi: XxanbKonuput (KypaMblHAAFbI
MbICTbIH, MesLlepi

34%), 6opHUT (63,3), koBenanH (66,4), xaabko3uH (79,8), T
eHHaHTUT(57), TeTpasapwut (52,3), aHaprut (48,3), kynput (8
8,8), TeHoput (79,8), manaxut (57,7), asyput (55,3), Xpu3ok
onna (36,1), 6powaHTut (56,2), atakamut (59,5). MbICThI
KYMTac KeH opblHAApbIHAA MbICTbIH Meswepi ken 6onaaebl.
KasakctaHaa 6yn keH Tuntepi 6actbl opbiHAA

(Mbicanbl, XKe3ka3faH KeH OpHbl). MnHepanablK XaHe
XUMUANBIK KypaMmaapblHa 6annaHbICTbl MbIC KEHAEPIHIH
TEXHOJIOMrUANbIK COPTTapbl CYNbMUATIK, TOTbIKKAH, apanac
6onbin axblipaTbinagbl. COHbIMEH KaTap MbIC KEHAEpPi COM
XXoHe cenneni-tapaMwansl 6onbin 6eniHeai. KazakcraHaa MbIC
KeHAepiHiH ipi KeH opbiHAapbiHa XXe3Ka3faH, KoHblpaT,
AkToran, XamaHanbat, T1.6. xaTtaabl.




MbIC KOHUEHTpaThl

Manganel KasblnbiMaapabl 6anbiTy ©HIMI, HE WKKI3aTTbl XUMUSABIK
enaeyaiH eHimi. byn eHiMaepae nanaanbl KOHUEHTPAT MesLwepi
6acTankbl WKKi3aTTarblaaH ken 6onaabl. Onap 6ambiTy
dabpukacbiHaH Tikenen nanganaHyfa He MeTannyprusanblk eHaeyre
Xibepineai. Metannyprusnbik eHaeyre xibepep angbiHaa onapasl
doTaumnansik 6ambiTyaaH eTKizedi. MbiC KeHiH 6anbiTy 6apbiCbiHAA
Heri3ri anblHaTbiH 6HIM, KYpaMbliHAaFbl MbiC 55%-Fa >eTeTiH
(kebiHece 10%-paH 30%-Fa AeniH) MbIC KOHUEHTpaTbl 6onbIn
ecenTeniHeni. An dpnoTtaumd KesiHae MbICTblH, KOHUEHTpPaTKa eTy
WbiFbIMbl 80%-aaH 95%-Fa aeniH 6onaabl. banbiTy 6apbiCbiHAA MbIC
KOHUEeHTpaTbiHaH 6acka KoCbiMLIA NMUPUTTI XoHE TYCTIi MeTanaap
KOHUeHTpaTTapbl (MblpbIWTbl, MONnbaeHAai, T.6.) anbiHagbl.
KasakcTtaHaa MbiC WwukizaT ke3aepi Optanbik, LUbiFbic (KeHai AnTan)
»oHe OHTYCTIK KazakcTaH obnbicTapbiHAa WofFblipAaHfFaH. CoHFbI
Xbl14apbl MbIC-MbIPbIW KYpAesi KOHUEeHTpaTTapbliH 6anKbIThIM,
ycaTbin eHaey, aBToreHai 6ankbiTbln eHAeY Tacinaepi bankall MbIC

3aybITblHAA XYprisinyae.t




TabwuraTtTa Kesgecyi

MbIC TabuFaTTa Ta3a XoHe KOCbINbIC TYpiHAe Ke3aeceni. MbICTbIH
eHaipicTe KaxeTTiniri xanbkonuput CuFeS, Hemece MbIC
KonyeaaHbl XanbkoduH Cu,S xaHe 6opHUT Cu FeS, cuakThbl
TypiHAe KonaaHblnaabl. CoHbIMeH 6ipre MbICTbIH 6acka Aa
MUHepanaapbl kopennnHCuS, kynput Cu,O, azyput Cu,(CO,),(O
H),, manaxut Cu,CO,(OH), TypiHae ke3aecei. MbiC kKenae Tasa
TypiHOe ae ke3geceni. Kenbip xepnepae 400 ToHHafa AeniH
aHblKTanfaH. MbIC cynb@uTTEpPI HEri3iHeH opTalla
TeMnepaTypaHbl rmapoTepMasnbibl XXepnepae nanaa 6onaabl.
MbICTbIH Kenbip 6eniktepi kymtebenepmeH wenaepae Kesaeceai.
ByHaan >xepnep Pecenae Ynta 06abicbiHAa — YAOKaH KeH
opHblHAa, Ka3zakcTaHHbIH XKe3ka3faHblHaa, OpTanblk
AdpukaHbiH MbiC 6engeyiHae, [epMaHnaHbiH MaHcdenba KeH
OopHbIHAA 6ap.bynaH 6acka Mbicka 6an KKeH

opbliHAapbl Yunuae (2ckoHanaa >XoHe Koabaycu)

»oHe AKUI(MopeHcu). MbIc pyaackl kKebiHe awblK a4iCreH
eHaipineani. An pyanagarbl MbICTbiH Menwepi 0,3-1% fa aeniH
Kypaunabl.




3UAHAbINbIFbI

MbICTbIH Kenbip Kocnanapbl ac neH cyaa LWWPK-cel ken 6onfaH
XaFaanaa ete 3usHAabl. IweTiH cyaa Mbic 2 Mrc/n-aeH acnaysa tumic (14
KYHHIH iwiHaeri opTawa enweMi), bipak MbICTbIH CyAafbl
XeTticneywiniri ae 6onMaraHbl aypbic. OcbifaH 6annaHbicTbl ACY¥ 1998
Xblibl 6bl1an aen xabapnama xacagbl: «AlaM aF3acblHa KenTipeTiH
Kayini 60MbIHWA MbICTbIH KONTIiriHEH a3Aablfbl ackin Tyceai». 2003
XbinFbl JC¥-HbIH MHTEHCUBTI TeKcepyi HOTUXXeCiHAEe MbICTbIH
3UAHAbINbIFbl TYpasibl Ke3KapacTtapblH e3repTTi. OCcbliFaH 6annaHbICTbI
aCKasaH >konigapbl KbI3METIHIH Oy3blslyblHa MbIC 9Cep eTnenal aen
ecenteniHai. N'enatouepebpanbabl guctpodus (BunscoH-KoHOBaNOB
aypybl) aF3aAa MbICTbIH KenTen XunHanybliMeH 6annaHbiCTbiNanaa
6onaTblHAbIKTaH KOPKbIHbIW 60naTblH. OUTKEHI OHbl 6ayblp eTKe 6enin
WblFapManTbIiH. by aypy Mu MeH 6aybipabiH 3aKbiMAaHYbIHA SKESIMN
cofagbl. bipak Ta aypyablH nanaa 6onyblHa MbICTbIH aF3afa
KabblaaHybl Typanbl ceben-cangap Kongay tannagbl. Tek KaHa oy
aypyMeH aybIipfFaH agamMaapabiH ac NeH Ccy KypaMbliHAAFbl MbICTbIH
KONTiriHe eTe ce3iMTanblfbl FaHa aHbIKTaNA4bI.







Exxenri agaMmaap MbICTbl TUbIH Xacay YLWiH KON4aHFaH.

*MbICTaH Kapynap, Kypangap >XaHe 6e3eHaipy 3aTTapblH XXacayfa
6onaasbl.

*MbIC KYLUTI, XblJTYAbl XXaKCbl 6TKI3E€TIH >XoHe TOT 6acyfa TyYpaKThl
MeTann 6onFaHabIKTaH, TaMak ictey TabanapbliH XXacayaa
KONAaHbINFaH.

*MbIC 211eKTp KyaTbl OHAIpiCIHAE KYHAENIKTI TYTbIHYyAa 3N1EKTP
CXeManapbl MeH eTKI3riluTepiH XXacayaa KongaHblnagbl.
*My3blKanbIK acnanTtap MeH MYCIHAEP XXacayda KonAaHbllaabl.
*MbIC TOT 6acyfa TyYpaKThbl XX2He XblNyAbl XXaKCbl 6TKI3ETIiH
bonFaHAabIKTaH, CYy XYPri3y XXynenepiHae >XoHe XblbITy KypanaapbiH
»Xacayaa KongaHblnagbl.

*MbICTaH XacanfaH Kybbipnap yunep xaHe backa Aa FuMapaTtTapsa

bICTbIK XXQHe CYbIK CynapAbl XeTKi3eai.



MbIC pyfioHAaps!' MbIC MOHAQPbI OTThbl XXaCbIJ1
TyCKe anHanabipaabl
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