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|. UIIIYU JACTYP
Kupum

Jactyp VY36ekmcron PecnyGmukacmmmar 2020 fimn 23 ceHTsA6pna
tacyuiiaanran  “Tawsmum  TyFpucuma’ti  Komynu, Jlactyp  V36ekucron
Pecniyormmkacu ITpesumenturmar 2017 fmn 7 ¢espanmarn  “Y36exucTon
PecnyOnukacuHu sHaja pHUBOXKJIAHTUPHUIN Oyiinua XapakaTiap CTpaTeruscu
tyrpucuga’tu  [1d-4947-con, 2019 #un 27 aBryctmarm “Onuil  TabiuMm
Myaccacajlapy pax0ap Ba MeJaror KaapJapuHUHT y3IyKCU3 MajJaKaCHHH OIIMPUILI
TU3UMUHH Kopui stum Tyrpucuna’tu [1d-5789-con, 2019 #iun 8§ oxradpaaru
“V36exucton PecryGmukacu ommit  TabiuMm  TmsumueEM 2030 jimiraua
PUBOKJIAHTUPHUII KOHLEMIUSACHHU Tacaukiam Tyrpucuaa’tu [1d-5847-connm
dapmoHapu xamaa Y36ekucton Pecriy6nukacu Basupnap Maxkamacunausr 2019
wun 23 cenrsOpmaru “Onmii TawBaMM Myaccacallapy pax0Oap Ba Tmejaror
KaJIpJIAPUHUHT MaJIaKaCUHU OIIMPHUII TU3UMUHU STHaIa TAKOMUJUTAIIITUPHUII OYiinda
KylmmuM4a yopa-tafaoupiap tyrpucuaa’tu 797-connu Kapopnapuga OenruinaHrad
YCTYBOp Bazudanap Ma3sMyHHIaH KeJIUO YMKKaH XO0JIJ1a Ty3UJITraH.

JlacTyp pHBOXIJIaHTaH MamJlakaTiIapJard XOpHKUN Taxpubdamap acocuaa
“KuméEBuii TexHOJOTUs (HOOPTaHMK MOJjajiap Ba MHUHEpal VFUTIAp UIILIA0
yuKapuil Oyitnya)” KaiTa Tail€piial Ba Majlaka OUIMPHUIL YHATUMIIM OYyr4a uuuiad
YUKWJITaH YKYB peka Ba 1acTyp Ma3MyHHUJIaH Kearb YMKKaH X0J1/1a Ty3uIras 0yiuo,
y 3aMOHaBuM Tanabiap acocuja KaWTa Talépiaml Ba Majaka OIIMPHUII
*KapaCHJIAPUHUHT Ma3MyHMHM TaKOMWUIAIITUPUII Xamjaa OJIMA  TabluM
Myaccacajapy Tenaror KaJpjJapyuHUHT OWJIMMUHU Ba KacOWW KOMIMETCHTIUTHHU
MyHTa3aM OIMpUO OOPUIITHU MaKcaa KUJIaIu.

Kanra Ttanépnam Ba Majaka OWMPUII WYHAIMIIMHUHTI y3Ura XOC
XYCYCUATIApH XaMJa J0J3ap0 macanajapujaH Kenud YMKKaH XoJja JacTypha
3aMOHAaBHMIl HOOPTaHUK MOJIIaiap Ba MUHEpasl YFUTIAP TEXHOJOTHUSICH, HOOPTAHUK
MOJJajiap Ba MUHEpaN YFUTIap Typjapu Ba YJIaApHUHT WIUIA0 YHUKAPHUII

TEXHOJIOTUSIIapH, TapKUOW, CTPYKTypacH, VyJIapHH HUIUIad YUKapulAard



MyaMMOJap Ba ¥3Ura Xxoc XyCcycHsiTiiapura ouji OuimM, KyHUKMa Ba MaJlakaJlapuHU

SHrHI1a0 OOpHUIlTa KapaTUiIraH MyaMMoJIapu 0aéH 3TUIITaH.

MoayJTHUHT MaKcaJau Ba Ba3udaiapu

KuméEBuil TexHonorus KaiTa Tail€épiai Ba Majgaka OIIUPHUII WYHAIMIIUHA
“KuméEBuil TexHOJOrUsl (HOOPTaHMK MOJJajap Ba MUHEpaNl YFUTIAp HIILIA0
YUKApHUII OYiinda)” MyTaXacCUCIHTY VKYB peKacuaa Maxcyc MOAyJuiap OJoKura
kupuTwiIran “CrtpaTeruk pecypciap acocujia MHHOBAIIMOH MaxcysoTjiap HILiad
YUKAPHUIHUHT 3aMOHABUW TEXHOJIOTHUSIIAPU MOMYJHW YKYB JAaCTYPUHUHT MaAKCaAou
— HOOPraHMK MOJJajlap Ba MHUHEpaNl YFUTJIAp MIUIA0 YMKApUILJa WHHOBALMOH
TEXHOJIOTHsJIap; HOOPTAaHUK MOJIajIap Ba MUHEPAJI YFUTIAP TypJapu Ba yJIApHUHT
UIuIad YUKApUII TEXHOJOTUSJIApH, TapKUOHM, CTPYKTYypacH, YJapHH HILUIA0
YUKApUIIIard MyaMMoJiap, Yoy coxajari Wirop Taxpudanap, 3aMOHaBUI OUITUM
Ba MajaKaJapHH Y3JalITUPUII Ba aMaJIUETTa KOPUM HSTULUIAPH YUyH 3apyp
Oynaauran kacOWil OWIMM, KYHMKMa Ba MalakaJlapUHU TaKOMWLIAIITHPHIL,
IIYHUHTJEK TeNaror KaJpJapHUHT WXOAUKM (PAOJUTMTMHHM PUBOXKIAHTUPHUIIIAH
ubopar.

“CTpateruk pecypciiap acocHjia HMHHOBAallMOH MaxCyJoTJiap  HIniad
YUKAPUILIHUHT 3aMOHABUI TEXHOJOTUSIIapU~ MOJYJIUHUHT éa3ughacu — HOOPTaHUK
MojJaniap Ba  MHUHEpal  VFUTJIap  MIUIA0  YUKapWIlJa  HWHHOBAIUOH
TEXHOJIOTUSUIADUHUHT aMaJluid TPUHIUIUIAPYU, HOOPTaHWK MoJjaiap unuiad
YUKApUII KJIacTepiapy, MaxauIMil xoMm amé 0a3zacu, MaxajsIuid XOoM aluéilapHu
OOMHUTHIN yCYJUTapy Ba TEXHOJOTHSIIAPU, CTPATETUK MaxaJUIHil pecypciiap acocua
HOOpPTraHWK MoOJjanap, MUHEpand YFUTIap, CUIMKAT Ba KypWIHII MaTepuasuiap,
KamME&O Ba HOAMP METaJUIap, SHI'M MHHOBAIIMOH MaxCyJIOTIap UIuiad YMKapUITHUHT
3aMOHABHI TEXHOJOTUSJIAPH, HOOPTAHMK MaTepuauiap unuiad YuKapuiiga
aJbTEPHATUB SHEPTUs TYPJIAPUHHU KYJUIAIL, SHEPTUATEKAMKOD, YAKUHIUCHU3, ST
TEXHOJIOTHSJIAp HA PUBOXJIAHTUPHILN YCYJUIapH, YJapHU aMmanuérra KyJuiaml

Oyiinua MajakaBUil KYHUKMaJapUHU MAKIUTAHTHPHIIL.



Mopaya 0yiin4a THHIJIOBYMJIAPHUHT OWJIMMH, KYHHKMA Ba MaJlaKajJapura
KYHMJIaaUran TagadJaap
“Crpateruk pecypciap acocuja HMHHOBALMOH MaxCyJjoTiap HIUIa0
YUKAPUIIHUHT 3aMOHAaBUM TEXHOJOTHsUIApU MOAYNIM OYyinuda THUHTIOBUMIIAP
Kyluaara ssHru OwinM, KyHUKMa, Majlakara 3ra OyiIunuiapy tanad STuiiaau:

Tunraosum:

— HOOpPraHUK MOJJajiap UILIA0 YMKApUII KIIACTEPJIApUHU;

— CTpaTervK MaxajUIM| pecypciap acocuga HOOPraHWK MOJJIa, MUHEpaJ YFUT,
CWJIMKAT Ba KypWIHII MaTepuasuiap, kaméd Ba HOAUP MeTaiap, SHCM MHHOBALMOH
MaxcCyJIoTJIap UILUIA0 YUKAPUILIHUHT 3aMOHABHI TEXHOJIOTUSIIAPUHY;

— pentrex qudpakunoH Taxiaui (XRD) ycymnapunuy;

— anexkTpoH Mukpockornuk (SEM, TEM, STM), ciektpain TaxJiui yCcyJlapyuHu;

— HOOpPraHUK MaTepuajlap HIUIA0 YUKapHUILJa albTepHATHB HHEPrUs

TypJIApUHU OUIUMU KEPAK.

TunraoBun:
— DHEpPrusi TEXaMKOpP, YMKUHINUCHU3, “AIIMJI TEXHOJOTHUsJIAp HU TaHJaIl Ba
TaJONK DTHIII;
— Marepuajiiap CTPYKTYpPacMHM YpraHulija peHTreHorpaduk Ba SJIEKTPOH
MHKPOCKOTIIMK TaXJIWJI MabJIyMOTJIAPUHU TAaKKOCJIIALLL,
— MaxcyJoTJIapHU (U3UK-MEXaHUK XOccajapH, yJIapHU aHUKJIAIl yCyJUIapUHHA
KYJUJIallI;
— XOM am€ Ba Taép MaxcCyJOTIApHUHT KUMEBUN Ba MUHEPAJIOTHK TapKUOWHU
Yprasuii,
“MATCH” kommbproTep AacTypu €pAaMHIa MaTEpHaliap CTPYKTYpPacUHU

TaxXJIWJI KU KPHUKManapuza ra OYIHIIT J03UM.

Tuaraosum:
— 3aMOHaBHMI MHHOBAIIMOH TEXHOJOTHUSUIADHU TAIOUK KWJIMII IIapOUTIAPUHU
aHUKJIAI,

— HOOpPraHUK MaxCyJaoTiaap 150000 18] YUKApHUITHA HHHOBAIIMOH TEXHOJOTUAJIapHA
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KYJUJIaraH X0Ja JOMUXasall;

— HOOpraHUK MaTepHuauiap UILUIA0 YMKApUIIIAa XOM allI€ Ba MaxcyJIOTJIap Xocca
Ba CTPYKTYpPaCHMHU KOMILJIEKC OaxoJar;

— XOM aié Ba Tal€p MaxcCyJIOTIApHUHT KUMEBUI Ba MUHEPAJIOTHK TapKUOWHU
aHUKJIAIl y49yH 3aMOHAaBUU Ha3opaT Ba TaxJIWi ycylapuaaH QonganaHul

manakanapuza >ra OYIWIIN JIO3UM.

TunriaoBuu:

- 3aMOHABHMM HWHHOBAllMOH TEXHOJIOTHSUIAPHU TaxJIMJI KWJUII Ba KyJulail
MMKOHUSTIAPUHU HAMOUMIN KUJIUII TAMOMUIUTAPUHM aXXpaThO KypcaTa OJIul;

— UHHOBAIlMOH TEXHOJOTHSUIApHU JIOMMXalal acocuja ad3auiuk  Ba
KaMUYUJIMKIIApUHU KYpcaTrO OepHiir;

— (an coxacuma KopxoHajgapaaru TaKpruOa-u3JIaHUII UIIIAPUIa UHHOBAIIMOH
TEXHOJIOTHUSJIAPHUHT KYPCAaTKUWIAPUHU aHUKJIAILL

— Oepwirad >kapaCHJIApPHUHT MaTeMaTHK MOJIeJUIApU acoCH]ia KOMITBIOTEp
MoOJIeIIIap sIpaTUIll Ba yjaap OuiiaH UIIUIAL;

— 3aMOHAaBMI Ha3opaT Ba TaxJIWJI YCyJJlapu KyJUlall WMKOHHUSTIAPUHU
HAMOMUII KUJIUII TAMOWMJUIAPUHU aXKpaTHO KypcaTa OJIUI KOMIIeTeHIIUSIIAPUHI
Arajulallly JTO3UM.

MoayJHHMHI YKYB peajard 001mKa MoayJ/uiap Ou/jiaH OOFJIMK/IMIM Ba

Y3BHIJIUTH

“Ctpateruk pecypciiap acocuja HWHHOBAIIMOH MaxCyJoTjiap HILIad
YUKAPUIIHUHT 3aMOHABUM TEXHOJIOTHSJIApK MOZYJIM KaWTa Tal€piiaml Ba mManaka
OLIMPUIN WYyHAIUIIMHU OViinda YKyB peajgaru OOIIKa MyTaXacCUCIUK (aHIapH
Ownad y3nykcu3 OorMK OViauo, ymly (anmapHu y3mamTupuiiga aMaiui épaam
Ooepamu. “CTpareruk pecypciap acocujia WHHOBAIMOH MaxCyJoTiap HIad
YUKAPUIITHUHT 3aMOHABHM TeXHOJorusiapu” (aHWHU TYIUK Y3IaIITUPUII Ba
amanui BasudanapHu Oaxkapuilja IOKOpH OJokjapaaru ¢aniaap karra &Epaam

oepanu.

Moay/ITHMHT 0JIMH TAbJIUMAAr YPHU
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MopaynHu y3mamTUpUII OpKaidu THHIIoOBYMWiIap KumEBHMIM TEXHOJIOTHUSA
(HOOpraHuk Mojanap Ba MUHEpal YFUTIap UILIad yuKapuiil Oyiinda) — HOOPTaHUK
MoJJ1ajiap Ba MUHEpaJl YFUTiap Ulliad YMKaApUIUIApUHUHT 3aMOHABUN YCYJUIApUHU
ypranumi, amanga KyJjam Ba Oaxojamra Joup KacOWil KOMIIETEHTIIMKKA 3Tra

oynagunap.

MogayJ1 0yiin4ya coatyiap TAKCUMOTH:
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TEXHOJIOTIUACHU

Crpareruk Maxayuivii xom-aménap acocuaa
HOOPTaHUK MoJjanap Ba MUHEpan YFUTIIAp
unuad YUKAPULIHUHT VHHOBALIMOH
TEXHOJIOTUSIIApU

Crparteruk MaxauiMii pecypciap acocujia
FOKOpPHY TE€XHOJIOTHAra acoCIaHTaH KepamuKa,
muma Ba OOFoBuM  Oyromjap — WIuiad
YUKAPUIIHUHT UTHHOBALIMOH TEXHOJIOTHUSIapH.
Crpareruk MaxaJuIun pecypciap
acocHJIaHOMp, kamed Ba TAapKOK MeTasuiap
KUMEBUN  TEXHOJOTUSACHHUHT HWHHOBAIIMOH
PUBOXJIAHUIILIN.
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Hoopranuk Marepuamiap uIuiad 4uKapuInga
albTEPHATUB DSHEPrus TYypJIapHHU KYyJUIall.
DHEPrusTe:KaMKop,  YUKUHAUCHU3, ‘SN
TEXHOJIOTUSIIAP "HU PUBOKIAHTUPHIIL.
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HA3APUI MAIIFYJOTJAP MASMYHH
1-map3y: Maxajumii XxoM amé 6azacu, Maxa/LUIHil XOM améJIapHu 0OHHTHII

yCyJJIapH Ba TEXHOJIOTUSIJIApH

1. ®ocdat xom aménapu Ba yaapHU Typiapu;

2. ®ocdar xoM aménapuHu OOMUTHUIN YCYIUIapH,

3. ®ocdat xoM aménapuHi OOMUTUITHUHT 3aMOHABUN TEXHOJOTHUSIIIAPH;

4. Kanuiiny Ty371apHUHT XaJIK XY KaJIUTUIArd aXaMUsTH;

5. Kamwmiinu yrumnap wunuiadl YMKapuil CcoOXacHJard >KaxoHJa Ba
pecnyOIuKaMu3aa MaBx Kyl WKTUMOUN-UKTUCOANN HCIIOX0THap;

6. Kanumiinm Ty3map OIMIN y4yH acocuii XOM aménap. Y36eKHCTOHHHHT
KaJIMUJIM Ty3JIap KOHJIApH.

2—-maB3y: CTpaTeruk Maxa/uldili XoM-aléjaap acocua HOOPraHUK MoAaJIap
BAa MMHePAJI YFUTJIAP HILJIA0 YMKAPUIIHMHT HHHOBAIIMOH TEXHOJIOTHAIAPH
Pewxa:

1. Azotnu yrutnap kiaccuukanusacu. AMMUAKIIN CETUTPa OJIUII 3aMOHABUHN
TEXHOJIOTHSICH;

2. PecniyOnukama kapoamua (MOUEBHHA) OJIHII TEXHOJIOTUACH;

3. AMModoc oHIIT Ha3apUsCH Ba TEXHOJIOTHK CXEMAaCH,

4. Kanuii pypanapuHu MeXaHUK OOMMUTHUIL HYIIM OMIIaH Kalduil XJI0pU OJIUI,

5. XJopcu3 makigard Kaauiian YFUTIAp OJIMIN Ha3apUsCU Ba TEXHOJOTHK
CXeMacH.

3-maB3y: Crparermk MaxaJulMii  pecypciap acocuaa  OKOPH
TEXHOJIOTHSATA ACOCJTAHTaH KepaMHUKa, IINIIA Ba 0OFJI0BYM Oyromiap MILiad
YMKAPUIIHUHT HWHHOBAIMOH TexHoJorusiiapu. Crpareruk MaxaJiui
pecypciap acocHJAaHOAUP, KamMed Ba TapKOK MeTa/ulap KHMEBHUM

TEXHOJOTHACUHUHI THHOBAIIMOH PUBOKIIAHHUIIIHN.

1. Crpareruk Maxamuiuil pecypciap XakKuaa TyIIyHYa. YJIapHU aHUKJIaLl,

TaHjam Ba OoiuTum. CUnMkKaT MaTepraiiap Tabpudu Ba TaCHU(DIAHUIIN.
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2. Yer »sn naBnatnapuna (AKLI, Anrmms, 'epmanus, Snonus) xepamuk
(criMkaT) MaTepuaiapy  KYJUIAHWIWIT CcOXach Oyindya TacHU(IAHWININA Ba
HOMJIAHMIIIH.

3. FOkopu TexHomnorus acocuja Tau€piaHraH CHIIMKAT MaTepuaUIapUHUHT
acocuit (pU3MK-KUMEBUN Ba HU3UK-MEXAHUK XOCCaTapH.

4. FOxopu TEXHOJIOTHSTa acocjiaHraH KepaMHKa, IIWIIa Ba OOFJIOBYM
Oyromitap UIuUIad YMKAPUIITHUHT HHHOBAITMOH TEXHOJIOTHSIIAPH.

5. KamEo, noaup Ba Tapkok mMeTautapau cuHdianumm. Ep koouruaa kaMeéo
€p Ba HOJQUP, TAPKOK METAJUIAPHU TapKAJIHUIIIH.

6. Kam&O, Homup Ba TapKOK MeTaJUNIapHUHTACOCU (PU3UK-KUMEBHI Ba (PHU3MK-
MexaHuk xoccanapu.KamE€O ep MeTaapuHu apajiammMaiapjaH To3aJalllHUHT
WHHOBAIIMOH TEXHOJOTHIIapH.

7. KamEO, Hoaup Ba TapKOK METAUIApHU OJUIIHUHT IPOTPECCUB
TE€XHOJIOTHSJIApH.

4-maBy: Hoopranmk marepuajiap vuniad 4YuUKapuiaa ajbTepPHATHB
JHEPrusl TYPJAPHMHHU KyJIall. JHEPrUATEKAMKOP, YUKHHIAUCH3, “SIINAJI

TEXHOJIOTUSJIAP”HUA PUBOKIAHTHPHUILL.

1. AntepHaTuB EKWIFU TypJapH, OJIMII yCYJUIAPH.

2. Hoopranuk Mmojjanap unuiad 4MKapuilja aiTepHaTUB EKWIFUIIapIaH
doiinanaHuil  UCTUKOOUIApU. OHEPrusi TEXKAMKOpP TEXHOJIOTHsUIAp XakKuja
TyLIyHYa.

3. YukuHAWIApHU KaiTa UILIan Wysuiapu. A TeXHoaorus” TyIryH4YacH.

4. Hoopranuk Mopananap uuuiad 4MKapuiga ‘sl TEXHOJOTUS JapHH
YKOPUN KUJIUILLL

AMAJINA MAIIFYJIOTJIAP MABMYHHA

1-amanuii mamrysaor: Maxa/uiuii XoM améJapuHu 00MMTHII Ba UILIA0

YMKAPHUII KAPAEHU MOJAMH KMPUM-YUKHM XHCOOJAPUHM YPraHWII

1.1 Dkctpakiuon ¢ocdop KUCIOTACH WMIUTA0 YHUKAPHUIN KapaCHU MOITUN
KHPUM-YUKUM XUCOOJAPUHY YPTaHMIIL,
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1.2 Kammit xnopun nnrnab ynkapum xucoomapu, KCl — NaCl- H,O cucremacu

TaxXJIMJIH.

2-amanuii mamryaot: @ocdar xom améaapunu ¢pocdopau yrutiaapra

KaliTa HILIAIN Ba MILJIA0 YHKAPUIIHUHT MOAAUN 0AJIaHCIAPUHU TY3UII

2.1 Ammodoc wunurad YdKapuil kapaéHHAa MaxCyJoT TapkuOu Ba
XOCCaJapyuHU ypraHuIIL;

2.2 NP Ba NPK yrutiap unuiad yukapuin »)apaéHujia MaxcyyiaoT TapKuOHW Ba
XOCCAJIAPUHU YpraHUIl.

3-amanuii Mawryaor: KOKopu TexHoJIOrMsira acocjJaHraH KepaMuka,

KA BA 00FJI0BYM OyIOMJIap MILIA0 YMKAPUIIIA MOAAMNA 0AJTaHCHM TY3HIIL.

[ua, kepamuka Ba O0FI0BYHM OyroMiiap UILIad YUKapHUIlIa Ky UIaHUIaIurad
XOM aménap, yjiapra WIUIOB OEpHUIll yCyJlapy Ba HIUIA0 YUKAPHUIIAA MO
O6anmancuu ty3wiagu. “EXCEL” nmactypu €pmammja MaTepuaUIapHUHT KUMEBUIN

TapKUOWHU XUCOOJIaHA Y.

KVYUMA MAIIFYJOT MASMYHHU
Kyuma MamFynor HOOpraHuMK MOJJaiap Ba MHUHEpAI YFUTIAp, LIWIIA,
KepaMuka, OOFJIOBYM, KaM&O Ba HOAUP MeTaliap UIIad YMKapyBYM 3aMOHABUN
KUX03/1ap OWUJlaH JKUXO03JaHTaH WHHOBALMOH TEXHOJIOTHSUIApHU KYiiad (aomust

FOPUTAETTaH KOPXOHAIApUTa TallKUIUIAIITHPUIAIU.

MOJYJIHU YKUTHIIIA ®OUTAJTAHUIAJINT AH UHTEP®AO.T
TABJIMM METOUIAPH

CARJUNA XY)KYM) (OpeiiHCTOPMUHT) METOAU

MeTOOHMHI MAaKCaAU: aMajui €KA WIMHUHA MyaMMOJIADHHM XaJl JTHII
buKkprapHu  KaMoaJIM TEHepaluus KWIWI, VKUO-Ypranumn  (QaodusiTUHU
daoamITUpUIl, MyaMMOHM ~ MYCTaKuJd  TYHIYHUII ~ Ba  XaJl  OTHUINTA

MOTHUBJIAIITHPUIITHN PHUBOXJIAHTHUPHIII.
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e AKIUH XyKyM BaKTHa HIITHPOKYMUIIAP MypPaKKad MyaMMOHH OMprajiuKaa Xaj
STUIITAa MHTWIMIIAAW: YyIapHH Xal d3Tull Oyiuya ¥3 Qukpmapunu Owigupaan
(reHepanusa Kuiaav) Ba Oy Qukprap TaHKUJ KWIMHMACAAH Yilap OpacuaaH 3HT
MyBOGUKH, caMapajucy, MakOyJIu Ba Iy KaOu (ukpiap TaHgad oMMHUO, MyXOKama
KUJIUHAAW, PHUBOXKJIAHTHPWIAAM Ba ymIOy (UKpIapHU acociall Ba pajJ 3THII
UMKOHHMSTIApU OaxosiaHa u. Xap Oup rypyx uuuja yMyMuid MyaMMOHUHT OUp KMXaTH
XaJl STUJIAIN.

Hamyna: Moananap crpykrypa TY3HJIMIOMHH ypraHvumjaa ¢akar
MHKPOCKONHUK TaxJuJa ycyiagan ¢oiigananmica Oynagumu? QuuHras
HATHKAJIAP CTPYKTYPaHu TYJIuK udonanad depa onagumu?

TyFpuaan-Tyrpu :xaMoau akJIui Xy;KyM — WJI0XKHU Ooprya KYTIpoK Gpukpiap
WUFIIMIIMHA TabMUHJAWAU. ByTyH YKyB rypyxu (20 kummjgaH opTUK Oyamaras)
6MTTa MyaMMOHHM XaJ O3Taid. YKyB TypyXHIard Xap OMp THHIVIOBUH yIIOy

Myammora xaBob Oepanu, ¥3 GukpuHu OUIIUPUO, Tamusiap KeITHPAIH.

XY/10CA:

* (pakaT MUKPOCKOTMK TaXJIHJI TYIHK
- Mopnanapau  CTPYKTypacHHH

CTPYKTypaHH TaBCU(IIALI yIyH eTapin

= Oymariny. Vprasuiga MUKPOCKOIIUK, SJI€KTPOH-

THHIJIOBYM ° anbarTa GoIKa fpmnK-KnMéBnﬁ MHKPOCKOIIMK, pEHTreHorpaduk Ba
yeymiapaaH (oiganaHuI Kepak.

CIIEKTpal TaXJIAJL ycyJulapu

KYJUIAaHWITaH XOJJa HaTHXaJlapHH

- TYIUK 1e0 XucoOmamn MyMKHH.

CTpYRTYpaHH TABCHAIAII YIyH - AMMO 3aMOHaBUH  3JEKTPOH-

KPHCTaJUIOONTHKA YCYJINHA MHUKPOCKOITUK PEHTITCH-

2- HATWKaIapy eTapiu 1e0 XucooaaiMan CTPYKTYpaBHii (MHKPO30H/I) TAXJIHITH

THHIJIOBYM * OoIlKa ycy/uiapaH (oiimanaHuira

KOMIUIEKC YCYJ XucoOiaHuO, Oup

3apypHUsT HYK N

BaKTHH Yy3Waa MOJIaTapHA MHKPO-
CTPYKTYpAcH, MaTepHaTHUHT
CIICKTpal TaxJIWJIn acocuga
. CTPYKTYpaHH TYINK UoAaam yayH SJICMCHTJIap TapKI/IGI/I, xaMaa

CKaHepJH EKU TYHHEI DJIEKTPOH- _ =
3- MHUKPOCKOIIHK, EKH MHUKPO30H TAXIJIH PEHITEH STPYKTypa ycyluepaamMuaa
THHTTOBYM TaxJIW1 yCyJutapuaas (oiaamanum MyMKHH TaxXMHUHUHU MHHEPAIOIUK TapKI/I6I/IHI/I
* Oynna HadakaT MOJUIAHUHT CTPYKTypacH, aHMKNaWra WMKOHMT 6epaau Ba

OaJIKH CIIEKTpaJl TAXJIMIIM XaM OaskapuiIaan o
TYZINK, CTPYKTYpaHW TaBcudaall yyyH

K\/MAAHUAUTITIA MVMKUH

“BeHH quarpamMMacu’ MeToau

MetoanuHr makcaau: by merona rpaduk TacBUp OpKajdy YKUTHUILHUA TaIIKUII
TUII IAKIM OYnau0, y HMKKUTa ¥3apo KeCUlIraH aijaHa TacBUpPU OpKaJId

udonanananu. Maskyp MeTOJ Typiu TyLIyHYajnap, acocjap, TacaBypIapHHUHT
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aHAJIN3 Ba CHHTE3WHU WKKU ACTEKT OPKAJIM KYpuO YUKHII, yIApHUHT YMyMUN Ba
(bapKI0BYH KUXATIAPUHA aHUKJIAI, TAKKOCIAIl IMKOHUHHU Oepaju.
MeToanu amaJira OmMpuIl TAPTUON:

® WINTHPOKYMIAP UKKH KHUIIIHAIaH HOOpaT Ky PTIMKIapra OupiamTupriaaiiap
Ba yjapra KypuO 4YWKWIAETraH TyImIyH4Ya €KM aCOCHHMHT y3HWra Xoc, (apKiu
KuxaTiaapuHu (€K akcH) Aoupajap u4aura ¢3u0 YMKUII Takaud dTUIAIM;

e pHaBOaTmarn OOCKWYJA WINTUPOKYWIAP TYPT KHUIIMAAH HOOpAT KUYIUK
rypyxJjapra OUpJamTHpUiIagl Ba xap Oup KyPTIHK ¥3 TaxIwid OWIaH TYpPyX
ab30JIAPUHU TAaHUIITHPATUIAD;

o KYQTIMKIAPHUHI TaxJIWIM DIIUTWIra4, yiuap Oupramnammbd, Kypuod
YUKWIAETraH MyaMMoO EXY/T TYIITYHYaTapHUHT YMYMUH )KUXaTIapyuHu (KU Gapkim)
u3nab Tomaauiaap, yMyMIAIITHpaJAWIap Ba JOUpAYaTapHUHT KECUILITaH KUCMUTa
€3aauiiap.

Hamyna 1:
“Mukpockonux maxaun ycyau’ ea “Cnekmp maxaun ycyau” magsyirapu
oyuuua “Benn ouaepammacu’”.

Ymymuii cuxamnapu:
1. 3amMoHaBul GUBUK-KUMEBUN TaxXJIWIJI YCYJIU XUCOOIAHAH.
2. Ycyn JanvuiiTy Ba UIIOHYWIMIIATH I0OKOPH.
3. Ycyn 'oKopH TeXHOJIOTHK acOo01ap EpaamMuia Oaxxapuiiaay.
4. Hatwxkanap gokymeHntan (poTtocypart, rpaduk) makianaa 0yiaam.

Dapkiu
Kuxamnapu
MWKpOCKONUK 4
Taxaun ycynm \ CnekTpan Taxamn

1. MonnanapHu cTpykTypacu 1. MO,Z[IIaJ'IaijI/IHl“ JJIEMEHT EKU
YpraHuIa. MOJICKYJISIp TAPKUOH YpraHuiIau.

2. Kpucrammoontuk ycyn épaamMuaa 2. Moananapuu :okopu Xapopatia
KaTTaJalTupui qapaxacd 5 nad 1000 rayan ~ KA3AMPULT HATHIKACHIA SMUCCHOH CIIEKTpPJIap
TaIIKWI STUIIIN MYMKHH. OJIMHAJIH.

3. DJIEeKTPOH-MHUKPOCKOIHUK TaXJIHa 3. MozaznanapHu IOTHIIHIL, KA TapHITHLI
KaTTanamtupui gapaxacu 5000-25000 CIICKTpJIapH ypraHuiaiu.

4. Crektp Ky3raTyBUMIIap cudaruia

TAalIKWJI 9TUIIHA MYMKHH.
4. Yeynua pyrIuk HypH 8ku paspsil, YUKyH, jTasepiap KyIuiaHuiam.



Hamymna 2:
Dusuk-kuméeuti  6a  Kumésui — maxaun  ycyaiapu — oyuuua — “‘Benwu
ouazpammacu”.

KuméBnii Taxmnn
ycyJiapu

Dduzuk-KkMMEBUN
TaxJIWJ yCcyJuiapu

duzukaBuil TaxJIniI
ycyJuiapu

“KEWC - CTAIN” meToamn

«Kelic-ctanu» wHIIM34a cy3 - (case — aHWK Ba3wsT, xojauca, Study -
Vkutumn). by MeTon aHMK Ba3usAT, XoJucara acocjiaHraH YKUTHIIL METOJU
xucobnanamau. Keiic- yciny6 (Case study) — Oy pean uKTUCOAUM €KUM MXKTUMOUN
Ba3UATIAp TabpU(DPUHU KYJUTalIUraH TabJIMM OepHUIll TEXHUKacuaup. bynna easusam
Jeranaa OMpoOH aHWK XOJMCAHUHT Tabpu(du Hazapaa TyTwiaau. ['ypyxra Xakukui
ax00poT TakauM >TUiIKO (y XaKMKUWA XoJaucara acoCaHraH €Ku Yilnad 4yuKuira
OYyIUIIM MyMKHH), MyaMMOJIQpHM MyXOKama KWJIWII, Ba3USATHU TaxJIMJI STHII,
MyaMMOHHUHT MOXHSTHHU YpPraHu® YUKHWIL, YJAPHUHT TaXMUHUN €4YUMIIApPUHU
Takiud Kuwiuil Ba Oy eyumiap OpacH/iaH SHT SIXITUCHUHU TaHiIa0d OJMII TakIud
ATUIIA]IN.

«Keiic - cranm» meToau Oyiinya UIUIaI:

1. SIxka TapTu6aa unutam (ymymuii BaktHUHT 30% cn):
Basust Ounan tanummmm (MaTH Oyiinda €ku cy3mad oepuir opkainu). MyammoapHu
aHUKJIA. AXOOPOTHH yMyMIAIITUPHUIIT. AXOOPOT TaXJIUIIH.

2. 'ypyxna nmam (ymymuit BakTHUHT 50% cH):
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MyamMMonapHu xaMJa yJIapHUHD

nom3aponuru  Oyiinda KeTMa-KeTJIUTHHH

(uepapxusicuHi) aHukiIam.MyKkoOWs ednM WynnapuHd Wnuiad 4ukum. Xap oup

euyuMMHUHT a@d3an Ba 3aud KuUXxaTIapuHu Oenruiam. MyKoOWs edumiapHu

Oaxouari.

3. SIxkka TapTu6aa Ba rypyxaa unuiaimi (ymyMuid BakTHUHT 20% cu):

MykoOusl BapuaHTIApHU KYJUIlalll UMKOHHUSTIAPUHU acociaml. XUcoOOT Xamja

HaTWXKaJlap TAKAUMOTHHM Tauépari.

Keiic xapakatnapu ¥3 wumra Kyuunparuiapad xkampad onamu:Kum (Who),

Kauon (When), Kaepna (Where), Huma yuyn (Why), Kannait/ Kanaka (How),

Huma-natmxa (What).

“Keiic MeTOAM HA aMAJITa OIIMPUII OOCKUYJIAPH

TOMIIUPUFHU OeNTHIIaII

40001 Da0HAT HAKIU
00CKHYJIapHu Ba Ma3MYHH
1-6ockuu: Keiic Ba yHHHT | Y sSKKa TapTHOIAry ayarO-BU3yaIl HIII;
ax0opoT TaBbMUHOTH OwJiaH | v/ Kelic OWIIaH TAHUIIUII(MATHIIA, AYIHO0 EKU
TaHUIITUPHUIILL Meua IaKiia);
v’ axGOpOTHH YMYMJIAIITHPHIIT;
v’ ax0opOT TaxXJIMIIH;
v\ MyaMMOJIapHH aHUKJIaIIl
2-00CKHY: Keiichu | v/ MHIUBHIyal Ba TypyX/ia HIILIALLT,
AHUKJTAIITAPUIN ~ Ba  YKyB | v\ MyaMMmomapHH [0/13apOJMK HepapXUsICHHH

aHUKJIalll;
acoCui MyaMMOJI Ba3UATHU O€JIrrIall

3-0ocknu: Keiicnarn acocuii
MyaMMOHHM  TaxXJIWJI  OTHUII
OpKaJId YKYyB TOMIIUPUFUHUHT
CUMMHUHU W3JAll, XaJd JTHUII
WYmapuHn Uuiad YuKHII

ANNIRN AN

WHIMBHIyaJT Ba TYPyXJ1a HUIILIAIT,
MYKOOMJI €4UM HYIIJIapUHU UILTa0 YUKHIIL
Xap OWp EYMMHUHT MMKOHUATIAPH Ba
TYCUKJIAPHU TaXJIWJT KUJIHIIL;

MYKOOMWJI €4UMJIApPHU TaHJIall

4-o6ocknu: Kelic eunmuHmn
CYMMHUHHU IIAK/UTAaHTHPHUII Ba
acocJjalll, TAKIUMOT.

AN AN

AN

SAKKa Ba TypyXJa uiuiani;

MYKOOWJI BapUaHTIIADHU aMmayijia KyJuiamn
MMKOHUSTIAPUHU acOCJIall;
VKOIMU-TIOMMXA TAKIUMOTHHU TarEpJIalll;,
AKYHHM XyJoca Ba Ba3UAT EYMMHUHUHT
aMaJIMM aCNEeKTIIAPUHU EPUTHUIIL

Keiic 1./130mopgh apanawmanap 6a komuwimanap o6up xui cmpykmypaza 32d

Oyiuwu  Hamudxicacuoa

MOO00anapHu

MUKDOCKONUK Mmaxaunuoa OJIUHCAH
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Gdomocypamnap yxwaw 6yraou. by xomnapoa aparawimanapHu mapxubuHu 6a
CmpyKmypacuodazu y3eapuuiiapuiy aHukiauoa KaHoau yCcyiiapoan ¢ouoananuil

MYMKUH?

[ Keiicau 0akapunn 00CKUYJIADH Ba TONIIUPUKJIIAD: ]

\\/ * Kelicmaru MyaMMOHM KeITUPUO YUKApraH acocuii cababmapHu Oelaruianr
1 (MHIUBHUIYaAT Ba KMYMK TYpyXJapaa)

* M3omop@d apanammManap Ba KOTHIIMATAPHU TY3WIHUIIN Ba XOCCATapUHU
2 VpranuHr (KyQTIMKAA WIUTALI)

» 3omop@ apananiManapHu TapKUOMHHU Ba CTPYKTypa Y3rapulljIapuHu
3 aHUKJIalAa Kauaai ycymiapaan Qoiiananui sXiy HaTvxka oepa onaau?

* Keiic HaTWXaJIapuHU TaKAUMOT KHJIMHI.

Keiic 2. Kpucmannoonmux  muxpockonus  maxauioa  MoOO0ANApPHU
CMPYKMYPACUHU Ypeanuul Mymkun. by ycynoa mamynaoaw ymeaw Epyeiux Hypu
Mavcupuoa Xocun Oynean maceupaap ypeanuiaou. AMmo moz HCunHciapu, Macaiau
mapmap éku 6asanbm mouiiapu épyeauk ymrasmauou. by myammonu kanoau euuut
MYMKUH 84 EPY2IUK ymKamauouearn Hamyuarapuu MHUH-8 muxkpockonu époamuoa

KaHOau ypeanuud MyMKUH?

KeiicHu 0axapum 00CKU4/Iapu Ba TONMIIMPUKJIAP:

* Keiicnaru MyaMMOHHU KeITUPUO YMKapTaH acocuil cababiapHu
aHUKJIAHT, 3apyp OuIMMiIap pyHXaTuHU Ty3UHT (MHANBUAYaN Ba
1 KAYHUK I'ypyxJiapaa)

* Epyriuk yTKa3maliurad MO IapHU MUKPOCKOIIHMK TaXJIAJT
KWIMII YUYyH KaH/Jal HaMyHaIap Tau€piaaHUIIN MyMKUH, aHUKJIAHT
2 (ky(dTIMKIA UIIIIAL)

* MUuKpOCKONIUK TaxXJIUJ yCyauaa Kanaai acooOmnapaan
3 doiifaTaHUIIIMHNA AHUKJIAHT.

® BancapnnraH HNIUIapHA TaKAUMOT KHJIMHI.
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Mamepuannapnu cmpykmypacu 6a mMapKuOuHu YpeaHuuioa

Keiic 3 mypau gusux-xkumésutl ycyiiapoan goudananunaou. by ycyinap
I0KOpU  mexHoNo2uK acbob ycKyHanapoa o6axcapuiuiiuHu
unobamea oaubd, ywoy ycyuiapoan umiad yuxkapuul (KOpxoHa)
wapoumuoa ¢hovoanranuw camapadopaueu xanoau? Kaeobnu
ugooanab bepume.

Keiicau 0axxapui 00CKU4/JIapy Ba TONMIMPHUKJIAP:

\/ » Marepuannap CTpyKTypacH Ba TApKUOMHU YPTaHMIIIIA ¢
KYJUTaHWIaIuTraH PU3nK-KUMEBUH YCYIUTApUHU aHUKJIAHT
1 (MHOMBHIya Ba KUYMK TypyXJjapaa)

v * Yeynna doigananmiagurad ac000 yCKyHaIapHA aHUKJTaHT

2 (CxyTarKaa uiian)

v * OU3UK-KUMEBUH TaXJIWI YCYIIAapUHU ad3aIUTUKIapUHA

3 KEJITUPUHL.
4
\/ “TymyHyaJjap TaxJIMIu” MeTOIH

MCTOI{HHHF MaKCaJam: MasKyp METOA THHITIOBYMJIIAPD KM KaTHaImIruJIapHHu

* Kelic HaT>KanapyHu TAKAUMOT KWIVHI.

MaB3y OYyilMya TasHY TyUIyHYaJapHU Y3TAIITUPUIL JApaKacCUHU aHUKJIal, V3
OMIMMIIAPUHU MYCTAKUJI paBHUIIIA TEKITUPHII, Oaxojall, ITyHUHTACK, SHTH MaB3y
Oyinmua pgacTinabku OwimmiIap JapakKacMHW TalIXUC KWIUIT —MakKcaaua
KYJUTAaHUJIAIU.

MetoaHu amaira OUMpPHII TApTHOU:

o UIITAPOKIMIIAP MAILIFYIOT KOUaanapu OuiiaH TaHUIITUPUIIA]IH;

o TUHIJIOBYMJIapra Map3yra €ku 0o0ra teruunuim OyaraH cysnap,
TylIyHYajap HOMH TYIIMPWITaH TapkaTtManap Oepwiaau ( UHAUBUIyaT EKU
TYPYXJIM TapTUO/Ia);

o TUHIJIOBYMJIAP Ma3Kyp TyLIyHYajap KaHJIald MabHO aHTJIATHIINM, KA4OH,
KaHaal Xonariapaa KyJUTaHWINIIN XaKuaa €3Ma MablyMoT Oepaauiap;

o OeNTHIIaHTaH BaKT SIKyHUTA €Tra4 YKUTYBUM OCpUIITaH TyIITyHYaJapHUHT

TYFPU Ba TYJIUK U30XUHU YKUO SMUTTUPAAN €KW CIIAMT OpKaIN HAMOWHII ATA/IH;
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o xap Ovp UIITUPOKYHU OepuiIraH TYFpH xKaBoOnap OMIaH Y3MHUHT IIaXCHMA
MyHOCA0aTHUHH TaKKOCTIanI1, (hapKIapuHu aHUKJTAlIM Ba Y3 OWIIMM JapakKacuHU
TeKIupuo, 6axonanu.

Hamyna: “Moaynnaru TassH4 TyuryH4YaJIap TaxJIuiam~

CusHuHrya 0y TymyH4a KaHjaau Kymmmua
ST MabLHOHM aHrJaTaau? MabJl
: YMOT
Muxkpockorn Maiina o00BEeKTIapHH KypcaTyBud
ac600.
Kpucramnoontuka |Tabuuii Ba  cyHBHH  KUMEBUU
yCyJIH OupuKManap, XOM-allbE, Marepual
Ba Oyromuiap, MHUHEPAII Ba
KOMIO3ULHSUIAPHUHT ONTHUK
KypcaTruuiapuHu yIapHUHT
KpUCTAJUT IIaKJJIapu, TapKUOW Ba
CUMMETPHUS KOHYHUSITUJIapUra
OOFJIMK XO0J/1a YpranyBuM (aH.
KarranamtupyBun | Mukpockomiapaa  oObektuB  Ba | Karranamrrupuin
MociamMaiap OKYJISIp OpKaJId Oakapuiiaiu. napaxacu - 17,5 X
maH To 1350 X raya.

MN30x: VkkuHYM ycTyHUYara KaTHAIIdujiap TOMOHHWAAH (UKP OWIIUPHUIAIM.
Maskyp TyuryH4Yanap Xakuja KyliuM4ia MabJIyMOT TJIOCCApUIA/Ia KENTUPUIITaH.
“SWOT-Taxiana” MmeToau
MeTOAHUHT MAaKCaaM: MaBXyJ Hazapud Oujumiap Ba amaiauid
TaxXpubamapHu TaXJIWI KWIHII, TAKKOCIIAIl OPKAIMMYaMMOHHU XaJl dTUII HYIIIapHUA
TOMUII, OUIUMIIAPHU MyCTaxKaMJalll, TaKpopJiaiil, 0axosall, MyCTaKuJl, TAHKUATUN

dbukpnar, HocTaHAApT TadhaKKypHH MIAKIIAHTHPHIIL

S — (strength) * Ky TOMOHIAPII

W — (weakness) * 3and, KyTICH3 TOMOHIAPII

O — (opportunity) * IMKOHUATIIAPI

T — (threat) * TYCHKIAP
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Hamyna 1: Pentrenorpadux raxauia yeyan yuyHn SWOT ananuzau ymoy
KasiBajira TyILIUPHUHT.

PenTrenorpauk TaxJIMIHUHT Monnanapau CTPYKTypacH,
S KyWIH TOMOHJIapy ynapaard  (Qazamnap TapKuOUHH
ypranumiga acocui yCya
XUCOOJIaHaH.
Pentrenorpaguk taxyiniaHu Kyucus | AMop¢ CTpyKTypasid MOJAaJIapHU
w TOMOHJIapU ypranuiga XU HaTHXa
oepmaiiau.
3aMOHaBUI KOMIUIEKC TaXJIAJ SAurun TypAaaru 3aMOHABHU
o yCyJUIapu — PEHTT€H-CIIEKTPal KOMIUIEKC  TaxXJIWJI  yCyJUIapH
TaxJIWIM (MMKOHUSATIIAPH) CTPYKTypa Ba TAPKUOHH ypraHuIl
UMKOHUSTIIAPUHH KCHTaWTUPaIH.
Tycuxmnap (Tamkm) Pentrenorpaduk Taxiauia OKOpHU
TEXHOJIOTHK UXO03Jap — Maxcyc
T HIapouTiapaa UILJIOBYU
audpakToMeTpaapaa
OakapuIIaJIy.

“Xyaocanam” (Pe3rome, Beep) meToau

MeTtoaHuHr Makcaau: by Meron mypakka0, KynTapMOKIU, MyMKHUH Kajap,
MyaMMOJIM XapaKTepuJard MaB3yJapHU YpraHumra KapatuiradH. MeTOJHUHT
MOXMSITH IITYHJ]aH UOOPaTKH, OyH/Ia MAB3YHUHT TYpJIM TapMOKIapu OYiinda Oup Xui
axOopoT Oepuiiaay Ba alHU MaWTHa, yJIApHUHT Xap OWpU ajmoxujaa achekTiapia
MyXOKama 3Tuiaau. Macaian, MyaMMoO WKOOUi Ba caJiouii TOMOHJIapH, ad3aulvK,
dasmwiar Ba kamuwimkiapu, Qoiga Ba 3apapiapu OVitmya ypranwiagu. by
uHTepdaos MeToJ TaHKUAWN, TaxJIMJIMM, aHUK MAHTUKUM (UKpJIAIHA
MyBadPakuATIN PUBOKIIAHTUPHUINTA XaMJa YKYBUMJIAPHUHT MYCTaKWJl FOSUIApH,
dbuxpimapuHu €3Ma Ba OF3aKM IAKJIJAa TU3UMIM Oa€H HJTHIN, XUMOS KHUJIMIITA
MMKOHMAT spaTaau. “Xyjocanamr’  METOAWJAaH Mabpy3a MallFyJIoTIapuia
WHIUBUIyal Ba OKyQTIMKIapIard WIN IMaKJIWga,  aMaJiuid Ba  CEMHUHAp
MaIIFyJIOTIapuaa KUYUMK TypyxXJapiard Wil [IaKiIgga MaB3y H03acujaH
OWIMMIIapHU MyCTaxKamJjaml, TaxXJWId KWIWII Ba TaKKOCIAll MaKcaauaa

doiinanaHuIl MyMKHH.
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MeTtoanu amaJjira omMpuI TAPpTUON:

TpEHEP-YKUTYBUYM UILITHPOKUMUIAPHA S5-6 KUIIKUJAH HOOpAT KHUUK
rypyxJjapra axparaiu;

TPEHUHT MaKCa/y, MapTiapy Ba TApTUOW OMIIAH UIITUPOKIUIIAPHU
TaHULITUPray, Xxap Oup rypyxra yMyMuid MyaMMOHH TaxJIWJI KWIMHHILIN
3apvp OVIIraH KMCMJIaby TVIIIMDUJITAH TanKaTMa MaTebHaIJIaDHU

xap Oup rypyx y3ura 6epuiarad MyaMMOHHU aTpoduinya TaxJIuia KUiuo,
V3 MyJoxaszajgapyuHu TaBCUsI ATHIIAETTaH cxeMa Oyiinya TapkarMara €3ma
0acH KuIanmu:

HaBOaTaru 6ockuyia 6apua rypyxJjap y3 TakJIUMOTIapUHU
yrkazagunap. lllynnan cyHr, TpeHEP TOMOHHIaH TaXJIMIUIAP
VMVMJIAIITADWIAINA. 3aDVDUHA ax00pOoTID OWIaH TVIIINDUIAAN Ba MAB3V

Hamyna 1:

KuméBuii Taxyini ycyJuiapu
Mukaopuii TaXJIuJI Cudar Taxanan DoTOKAJIOPUMETPHUS
yeyJu
ad3aury | kamuywmry | ag3ammrn | kamuriury | ad3auury | KaMYKITUTH

XyJsoca:

«®CMY» meToau

TexHoJOrMIHUHT  MaKcaau: MasKyp TEXHOJOTHS HWIITHPOKYMIIApIaru
YyMyMHH GUKpIapIaH XyCyCHui XyJiocaiap YMKapuIll, TAKKOCIAI, KHECIAI OpKaJIn
axOOpOTHU Y3MAIITUPHIIL, XYyJIOcajall, IMIYHUHTACK, MyCTaKWI MKOIuN (QuKpani
KYHUKMAJIapUHA IAKJJIAHTUPHUINTa XWU3MaT KWiaad. Maskyp TeXHOJIOTHUsIIaH
Mabpy3a MaIFyJIoTIapuaa, MyCTaxKamiiamniga, YTUIraH MaB3yHH cypaiija, yura
Bazuda Oepuiiga xamMJa amMaidii MAaIIFyJO0T HaTWIKAJapUHU TaxXJIUJ DTHIIIA
dbolnanaHuI TaBCUS THIIAIN.

TexHOJIOrMsIHM aMa/Ira OIUPHUII TAPTHON:
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- KaTHAIYWjapra Map3yra Ouj OViraH sKyHHA XyJoca €KA FOS TaKiud
ATUIIA]IN;

-xap Oup umtupokunra @CMY TeXHOJOTUSICUHUHT OOCKAWIApU E3UIIraH
KOFO3JIapHU TapKaTUJIaIH:

- MIITUPOKYMIIADHUHT MyHOcalaTiapu MHAMBUAYal E€KU TypyXuil TapTtubaa
TaKJAUMOT KWJIMHATH.

OCMY rtaxmwm KaTHaNT4dmwiapAa KacOui-Hazapuil OWITUMIIApPHH aMasTHi
Malkjiap Ba MaBXyl TaxpuOanap acocuga Te3poK Ba MyBaddaxuaTiu

V3MamTUPUITUIINTA acoC OYIaam.

* (pUKPUHTIIZHII OaéH STITHT

* puxpuHTIRHI OaéHIra cadad
KYpCaTIHT

* k¥pcaTran caOaOIHTI3HI
11cO0TIa0 MIICOT KeITHPITHT

* (PUKPIHTIHITY My MITATITIPITHT

s
o
=
e
==}
=\
[

®ukp: “3amonasuil  usuK-KUMEBUIL MAXAUN  YCyulapu gakam UIMuli-
MEKWUPUUL MANCMYANAPUOA KYIIAHUIUWU MAKCA02ad MYBODUK Xucoobaanaou”.
Tonmmpuk: Maskyp ¢ukpra Hucobaran mynocabarnuruzau ®CMY opkanu

TaxJIMJII KUJIWHT .

Hamyna 2:
Dukp:“3amonasuii GuU3UK-KUMEBUL MAXIUL YCYIIAPU UWIAO YUKAPULL
KopxoHanapuoa Keue xymranuruwu 3apyp”’ ¢Gukpuan OCMY opkamu Taxjii

KUJIWHT.
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* 3amonasull uuUK-KUMEGUI MAXAUL YCYIIAPU UWIAO YUKApULL
KOPXOHANapuoa KeHe KYIIaHUIUWU 3apyp

* 3amonasuii usuK-KUMEGUI MAXAUN YCYANAPU MAXCYIOMHU CUPAMUHU
MAbMUHAAWOA 64 MAPKUOUHU HA30PAM KUTUWOA KAMMA aXamusamed 32a

* [Huwanapoazu ém Kyuumuanap 8a ONMuK Ho-meKUCIUKIAPHU
Ypeanuwoa MuKpoCKONUK yCyau KVAIAHUAA0U

* QUBUK-KUMEGUT MAXAUL YCYIAAPU UULAO YUKAPUUL KOPXOHANAPUOA
KeHe KYIAHUIUWU MAXCYIOM CUDAMUHY MAbMUHLAW2A EpOam
bepaou.

“CuHKBelH” MeTOaH
“CHHKBEMH” — THUHIJIOBYMHM WXOAUW  (paoJiamITHpUIIra,paoausiTHU
OaxoJammra WyHaITUPUITaH TabIuM Malku XxucoOnanaau. CuHKBeHH-(ppaHiry3ya
cy3maH onuMHra"H OYnuO, OelUIMK JeraH MabHOHU Ounaupanu. ‘CUHKBEUH
METOJMHH aMalira OLIUPHII OOCKUWIAPH:

1. VKUTYBUM THHIJIOBYMIApra MaB3yra OWJ TYIIyHYa, apaéH SKM XOIuca
HOMUHHU Oepaiy.

2. TunrnoBumwnapjaH yiap Xakugaru (QUKpIApUHU KUCKA KYpPUHUIIIA
udonananuiapu cypanaau. AbHM, mebpra yxmarud 5 KaTop MabIyMoOTiap
E3UIIIapu Kepak Oyiau.

VY KyHhujara Koujara acocaH Ty3WIHIIN KepakK:
1-kaTopna maB3y Oup cy3 6uian (ogataa oT OwiaH) udoaaiaHaIn.

2-KaTopJia MaB3yra *yJa MOC KeJaJauraH UKkuta cudat Oepuiaim.

3-KaTopaa MaB3y 3Ta xapakaTHU OWIaMpyBun (pebi1 Owian Honaamanmiamm.

4-gaTopaa TeMara JIOMp MyXoKama dTYBUHJIAPHUHT XUCCUETHHHU H(POIaTI0BUH
KymJja Ty3unaau. Y TYpT cy3nan ubopat 6ynanu.

5-KaTop/Ja MaB3yHU MOXUSTHHM HQoaamoBun Outra cy3 Oepwianu. Y
MaB3YHUHT CHHOHWMH O3 JIasIH.

Hamyna.“Mukpockon’ cy3ura CHHKBEIH Ty3UHT.
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1. Ac600.

2.KarranamrupyBuu Mociaamaniap.

3. Maiina xucMIIapHU YpraHuil.

4. MoaanapHyu MUKPO Ba MaKkpO-TY3WINLINHYU YPraHUIIa KEHT

KYJUTAHWJIA]IH.
5. MUH-8.

“Knacrep” meroamn

dukpnapHUHT TapMoKjIaHuiM “Kiactep”— Oy nmegaroruk crparerust 6yiuo,
y TUHTJIOBUMJIAPHU OMpPOH OMp MaB3yHU UyKyp Ypranumnuiapura Epaam OepuoO,
TUHIJIOBYMJIAPHA MaB3yTa TAaUTyKJW TYIIyHYa €KW aHUK (UKPHHU SPKUH Ba OUMK
paBHIIIa KETMa-KETJIMK OWiIaH y3BU OOFJIara X0Jjj1a TapMOKJIaluiapura ypraTaiu.

DuKpiIapHU TapMOKJIAI KyHuJarnia Taukuil 3THIIaIu:

1.Xaénra kenran xap Kaujga uxp 6up cy3 Ounan udoaa THO KeTMa-KET
E3MIaau.

2.@ukpnap TyramaryHya €3MIia JaBOM 3TaBEPUIL KEpak.

3. Unoxu Gopuya (UKpIApPHUHT KETMa-KETIUTH Ba y3apo OOFIUKIUTHHU
KYTTAUTUPUILLL.

Hamymna. “Dusuk-kumeBnii Taxiaui ycyiuiapu” maiycura “Kmactep” rpaduk

OpraHan3epUHU TY3UHTI.

11l. HASAPUM MATEPUAJLIIAP
1-map3y: Maxaminii xom amé 6a3acH, MaXaJLIHil XOM amIéJIapHu 00N THIII

yCyJJIapH Ba TEXHOJIOTUsIJIapH

Pexa:
1. ®ocdar xom aménapu Ba yJaapHH Typiiapu
2. ®ocdat xoM aménapuHu OOUUTHIN yCYIUTapr
3. ®ocdat xoM aménapuHi OOMUTUITHUHT 3aMOHABUN TEXHOJIOTUSIIAPU
4, Kanwiiiia Ty3JapHHUHT XaJIK XY KaJIUTHIATH aXaMUSTH.
5. Kamwmiinu yrumTmap wunuiadl dYMKapWIn CcOXacHUJard >KaxOoHJa Ba

pecnyOnuKamMu3ia MaBxKy1 HKTUMOUN-UKTUCOANI UCIIOX0TIap
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6. Kanuitnu ty3nmap omumn ydyyH acocuid xoMm aménap. Y30€KHCTOHHUHT
KQJIMWJIU Ty3JIap KOHJIApH.

Tassnu wmbopanap: xom-awé, gocghopum, oOotumuw, Kraccuguxkayus,
AMMUAKIU  03VKA dNleMeHm, KOPXOHA, Oyenamuwd, OOHANAUWMUPULL, —KAIull
Mavoauu,waxma,ep — OCMuUOad  Spumuui,  8aKyym  Oyenamuwi,  nomau,
INEKMPOCMAMUK, O02UP CYCHeH3usi Oouumuwi, miob32aman Kaiuau mysiapu,
MAbOAHHUHS KUMEBUU MABCUPU.

1.1. ®ocdar xom améapu Ba yJapHU TypJaapu

Keitunru hunnapaa pecnyOfiika KUIUIOK XY>KaJIUTHHU MUHEpan YFUTIIap,
altHukca ¢ocdopin Ba KWK YFUTIAp OWIaH TabMMHJIAII KECKUH Kamaiju.
Macanan, 2001 #unga PecrnyOnukana eTHINTHPUIIATUTAH TYpAd XU KUIIIOK
XYKaJIMK KUHIIApU YYyH WIMHI aCOCIIaHTaH 3apyp MebEpIaru MUHEpas yruTiapra
oynran Tanad (100% o3yka mogna xucobuaa) 997,5 muHr ToHHa azotiu, 691,7
MUHT TOHHa (ocdopau Ba 352,5 MUHI TOHHA KaJUWIM YFUTIApTa TYFPU KEJJIH.
ByryHru kyHnia a3otiu yrutiapra Oyiran tanad axtuéx 58,8%, pocdopra sca 18%
OakaprJIMOK/A.

Kummok Xy»kanuk uinuiad 4MKapUIIMHA PUBOKIAHTUPHUIN YHUHT MHUHEpal
YFUTIap OWIaH TabMHHJIAHWIINTA OOFIHK. Y30EKHCTOH KHMME CAHOATH a30T/IH
VFUTIAp OJIMII y4yH aOCHUH XOM ami€ XHUCOOJIaHTaH XaBO Ba TaOuuii ra3 OwiaH
eTapyiu 3axupara sra oyica, hochopau Yrutnap unuiad yukapu sca Kozoructon
PecniyOonukacugan  kentupunaaurad  Koparor  ¢dochopur xom  amécura
Mypkayutanras 3au. Kopxonanapnaa typau xui gochopnu yrut xaxmu 1992 itmnra
kenuO, 1,5 MJIH. TOHHara KUCKap/y, CYHT 3¢a TYXTaTUIIIH.

Munepan YFATIIApCU3 3Ca KUIUIOK XYXKaJUruJa FOKOPU XOCHIAOPJIMKKA
HPUIIUIIT MyMKUH dMac. Kunok xyxanuruaarua ¢hochopiau YFuTiaap TaHKUCIUTH
MyaMMOCHHH XaJl 3TUII XO3UPTH KYHHUHT acoCuil Bazudaiapu KaTopura KUpaiu.

FO3ara kenran ymly Ba3usTIaH YUKWLIHUHT 3HT acOCHi Mysuapuaan Oupu
pecnyOonukamMu3 XyAyauaa skoujamraH mact cudaram Mapkasuit Kusuinkym
xaB3acuaard (HochopHuT Ba caHOAT axaMUsATWTa dra OyaMaraH OOITKa MaxauThi
dochopuT 3axupanapuaan OKuIoHa hoiizataHuIIup. Y36ekucTon Pecy6nukacu
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Bazupnap Maxkamacu Kapopura OWHOAaH pecnyOJiMKa KUIILIOK XY>KaJTUTUHUHT
dochopnu yruTiapra OYnATaH SXTUEKWHW TabMHHJIANI Makcaauaa Ku3mikym
dbochopur koMOMHATH TamKWI STHiIAA. 1998 iinn 29 maiigan Gomnurad KyBBaTH
vimwnmura 300 muHr ToHHa Oynran ¢ochopuT yHM unuiad yukapwiad. Kedunru
Wuwmiapga  kopxona Tapkubupa PoOs 27-28% Oynran 400 MUHT TOHHA
TEPMOKOHIICHTpPATHU IOKOpU cudariu ¢ochopin YFut XucobiaHraH ammodoc
UIUTa0 YMKAPHUII YIYH F000pPMOKIA.

Cypxongapé Buimositu Capuocu€ Tymanuga ¢Gochoput, TOLIKYMHUD,
IJ1ayKOHUT, OCHTOHUT, TUIIC Ba OOIIIKa XOM ali€ 3axupayiapy >xoiamrad. ['ynno0
dbochoputnapununr 103 dousnu dochop Oem okcuan xucoduaaru 3axupacu 551
MJIH TOHHAHU TaIIKWI 3Tafau. Y TapKuOM >KuxaTuaaH Mabiym (ocdoputiapaan
KeckuH ¢apk kuiaub, yuna 4-14% docdop Oemr oxkcuam, 03 MUKIOpAAa MarHuu,
bTOp, ONITUHTYTYPT Ba MUKPODJIEMEHTIIAp MaBXKY/I.

Xozupru kysaa ['ynuo6 dbochoputu Ba Kusuinkym dbochopur kombuHatHia
tapkuouaa gocdop oemr okcuau 12-16% Ba 16-19% 6ynran dhocdar xom amécunu
KaiiTa unuiad YruTiap OJUIIHUHT YHYMIIM yCyJulapu OyMaraniauru cabadmnu ymoy
dbochoputnap poitnaanmiMain TYIIaHMOK/IA.

Kaxonna MuHepan YFUTIAPHUHT WIUTA0 YUKAPHUII PUBOKIIAHUIIM KyHUaaru
YKaJ[Bajia KEITUPHUIITaH.

Honamop Kwuszunkym Ba ['ynmuo6 dochoputinapu 11y KyHrada caHoar
KOpXOHajapumu3jaa HImaTtuinG kenuHran KopaTor Xxom amécupaH Y3UHUHT
TapKkuOUW Ba Xoccanapy Ouinad KeckuH ¢apk Kwtaad. LIyHuHT yayH MaXaJlmuid XoM
amIéapHu KailTa WIanl YI9yH Y3Ura Xo0C YHYMJIM TEXHOJOTHK YCYIUIApHU SPaTHIIT
XO03UPTY KYHHUHT DHT J10J13ap0 MacajaiapuaaH XucoOIaHa Iu.

Dochamnu munepannap. Tabuatna 120 gan optuxk Typaaru docdariu
MUHEpaiap ydpauau. ANaTtuT rypyxuaarda MUHEpaiiap, yjaap/iad 3HT aCOCUNCH -
¢ropamatut CasF(P04); 3HT KeHT TapKajiraH Ba caHOAT axaMHsTHTra 3ra OyiraH

MuHepas xucobsanaau (1.1 - sxanBan).
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1.1-xanBan
Amnarut rypyxu ocharmapuHuHT TApKUOH

0

Musnepaiap Muxknopu % CaO CO» =

P.0s | CaO |F(Cl)| CO» P20s | g | P20s
®dropanatut Cas(PO4)3F 42,23 | 55,64 | 3,77 - 1,32 - 0,09
Xnopamnatut Cas(PO4)3Cl 40,91 | 55,72 | 6,81 - 1,39 - -
I'mapoxcunanaru Cas(PO4)sOH 42,40 | 55,88 - - 1,32 - -
KapbOonaranarur
CaoPsCO23 (OH)s 35,97 | 56,79 446 | 159 0,12
®paHKOJIUT
CaoPs0sCo 03 2F 15 37,14 | 56,46 | 3,44 | 3,54 | 1,52 0,09 0,09
Kypckut
Ca10P4,6C120226F2(OH)1 2 34,52 | 56,86 | 3,85 | 535 | 1,64 0,16 0,11

®ocdar mabaaniapu

A

Anarur Docopur

Ymymuit musepanoruk Tapkuou. 3Ca3(P04)2*Ca(X-F,Cl,0H)
-ropamarut 3Ca3(P04)2*CaF2 —Ca10(PO4)6F2 —Cas(PO4)3F
-ruapoken anarut 3Cas(PO4)2*Ca(OH)2—Ca10(PO4)6(OH)2—Cas(P0O4)30H

-audenun — (Na,K)*AISi04*nSiO2 | -ropruapokcui KapOoHar anarut

-- orupuH — NaFeSi206 Ca10P5CO23(F,0H)3-
- chen — CaTiSiO5 (panxont Ca10Ps,5C0,80232F1,80H-

kypckut CaioP4,8C1,2022,8F2-
-- THATAHOMArHeTUT —

. TJIIAYKAHUT- KAJIbIIUT-
FeTiO3*nFe30 yx

4 - mmonut Fe2(OH)6*Fe203-
- moneBoit mmar — (Na,K)AISi306 nonomut CaCO3*MgCO3-

Maruui cumkar Mg2SiO3-

KAOJIMH, KBapI Ba OpTraHUK MOJIAap.

AnatutHuHr Qocdarau rypyxiapura éku anatutiapra CagKa(POs)s ymymuii
dopmynara sra Oynran 42 3appadagaH uOopaT OYITaH 3JEMEHTap KPUCTaJI

syeiikanu muHepautap kupaau (0y epaa K - grop, xmop éku rugpokcun).
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Amatutaard KainpIUWHUHT Oup Kucmu Ba, Mn, Mn, Fe, myHuHTrImex
YUBAJICHTJIA HOJTUP AJIEMEHTJIAPHUHT WIIKOPUN MeTauiap OWiIaH OWprajukIart
aTomJiapu OWJiaH aJIMaIlraH XoJyaraa oynaau. ANaTUTHUHT KPUCTAILT MaHXapacuaa
KaJpluiira HUcCOAaTaH KaTa aTOM Maccarasra OyiraH KaTHOHJIAPHUHT KHUPHUIIN
muHepangaru P,Os wmuknopunudr, macanan ¢top amatut CasF(POs)smarura
HUcOaTaH KaMmaummra oau6 kemaau. MacanaH, MmuHepanaa yprada 2,7% SrO Ba
1,5% wHOmMp DIEMEHTIap OKCHUIAPDHHUHT WWUFMHAWCH Oynca  (Hommp
SJIEMEHTIapHUHT Yyprada arom Maccacu 160), ymmarm P,05 mMukmopu To3a
anatutaaru 42,2% ypuura 40,7% Gynaau.

bouika anatut munepaiapu ¢propHusr ypuuau OH, xiop onuiu €ku pocdop
YpHUHU YIJIEPOJ OJIMIIM HaTWXKacuia XOCWi OyiaraH Maxcyjioriap cudartuaa
Kapamumu MyMkuH. Llynnaii munepannap xam Oopku, yHaa yiapaa GpochopHUHT
Oup KMCMH KPEMHUH Ba OJITUHTYTYpPT OWjIaH anMaiirad O6yiauu.

Qu3uk xoccanapu. Oochatnu MUHEpAITIAPHUHT (UMK XOCCACH KPHUCTAJI
namkapaaa XoCuI OVITyBYM HOHIIAP 3apSAMHUHT KaTTATUTH Ba yiIap Ty3WIHIITHHUHT
UXYaMJIMTH OwiaH aHuKjIaHagu. DropamaTut Y3WHUHT TY3WIHMIINTA KYpa, UKKU
moekyna Cas(PO,)sF nan nbopar dasoBwuii rypyxra sraaup:

bynpgait  Ty3unum  dropamaTUT = MOJIEKYJACMHMHT  TEPMOJMHAMUK
MyCTaxKaMJIuTu OwiiaH wu3oxyaHaad. DropamaTUT KpUCTaAUT MaHXapaCUHUHT
sHeprugcu  -5300kkan/monbra  TEHrAup,  (QTOpanaTUT  KPUCTAJUIAPUHUHT
conuiuTupma cupt sHeprusicu -1520 spr/cm? (NaCl yuyn 160 spr/cM?) HE TaIIKu
ITaJIN.

®dropanaTtuT (azoBH TY3WIUMIIMHUHT OyHAAW H@onamaHUIM (TOPHUHT
acoCHil BaJICHTJIMKAAH TallKApW KYIIMMYa BAJICHTIWKHH XaM HAaMOEH STUIITUHU
kypcaraau. [lynnaii kunub, gropanaTuTHU Mapkaszuil aromMu GTop OYIraH MUKU
KOMIUIEKC Ty3 Je0 KapaJIuIlyd MyMKHH.

ATATUTHUHT TYypiaud u30MOp(d KYpUHUILIAPU TEKCaroHajl CHUHTOHUSIIH
Kpuctayiapu 6op. @TopanaTUT S, CAPFUI-SIINI PaHT/Aa, KHCMaH KYK, MMyIITH
¢ku cadcap panrnmap apanamrad spuMm maddod moHadamap Xocua Kuimagm. Y

1660°C xapopartna (xiaopamatut 3ca 1530°C xapopataa) cyrokiaHaad. AaTUTHUHT
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syunmr 3,41-3,68 r/cm® opanuruaa 6y1anam, KATTUKIMIY ¢4 MOC apakacu Oyinda
S ra TeHraup.

Amnatut cyBna Ba 2% JM JUMOH KHCIIOTa SpUTMacuaa amajja spumaiiu,
MUHEpAJI KUCIoTanap/ia napyaianaan. 3 MMyJI4yaMIid HUpUK JOHAaYalap MakiInaaru
KapOOHATIIM KYPUHUIIIADU — KYPCKUT, (PpaHKOIUT Ba KapOoHatamatut 3% mu
HCI1 sputmacuaa 1 coat MoGaliHuaa Aespiay TYaa SpUMIN.

®dtopanatutHu cyB Oyfu umtupokuaa 1400-1550°C  xapopatraua
KM3IUpUWITaHAa THIpPOKCUIanaTuIra, y sca Tterpakanbiiuiipochar 4CaO*P,0s
(muMoH kucioTana spuian) Ba Tpukaibiuiipochar Caz(PO4); ra aiimanamm.
Tpukansiuiiochar HMKKM XWI AJUIOTPONMK IIAKJIAa MaBxkyn Oymanud: a-
MoauduKanus OKopu Xapoparaa Oapkapop, 1700°C na cyrookjaHaad, JTAMOH
KHCIIOTaAa 3puiian; 3- Moaudukanus nact xapopataa 0apKapop, JIUMOH KACI0Ta1a
spumaiinu. a-moaudukamnus 1100°C raua coByruiranga B-moaudukamusira yTaau.
Ca3(PO4)3 vu Te3 copyTruirana nact (15-20°C) xapopataa xaMm cTaOuiI XoJaTaaru
a-MoJu(pUKalMs [AKIU CAKJIaHUO KONa/Iu.

Vibekucmon ocpopumnapununz maecugpu.Ilact wHasim Mapkasuii
Kuzunkym dochoputnapu xo3upru kyHua pecnyonukagaru dochopiau yrutiap
UIUIad YMKApyBYM KOPXOHAJAPHUHT acocwii XoM amé 0a3zacu XHCOOJIaHAIU.
Honanop dhochopUTHUHT aHUKIAHTaH yMyMmui 3axupacu 10 MIpa. TOHHAHH
Tamkui KuinO, yHuHr gakartruHa 10% vHM O4MK ycynja Ka3uO OJIMII MYMKUH.
Kusunkywm xaszacunaru Xep (Ixepoit), Capnop (Capaapa), Tomkypa (Tomkypa),
Kopakar (Kaparay), XKetumror ([>keTumMray) KOHJIapu AP TYJIHUK YpraHUiIraH.
Nupuk xonnapaan xucobnanran XXep-Capnop docdopur 3axupacu 240 Min.T (47
MIH.T P2Os)ra tenr. Ym0y koununr 100 metpravya Oynran uykypiukaaru P,Os

Mukgopu 100 MiIH. TOHHaIaH KYNPOK SKAHJIWUTY aHUKJIAHTaH.
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XapaKTEepPHEBIN re0JIOruv4ecKuii paspes MecTopoxiaenus Tamkypa

=1 Macwirab: ropus. 1 : 10 000
BepT. 1 400

[ —
Mepreas CIHHCTRiT
(2] e msonicismsiiin

lNopusonTnapaa sxoimamran Oup Heda Qocdarim KaTiammap WYUAa YMYMHMA
kamuaaure 1,0-1,3 meTp OYIraH UKKATa YCTKHCH CAaHOAT aXaMHUSATHTA dTaaup. Y IapHU
y3apo 8-12 metpnu kyucus ¢ocdarianrad Mepresuid KaTiamiiapu axpaTtuld Typaau.

Karmamnapmarun ¢ochoput Tapkubugarun ¢ochop aHTUAPHI MHUKIOPH OWPUHYH

kaTiamaa 16-19% uu, nkkuHYM KaTiamaa 3ca 21-23% Hu Talmkua KUjiaau.
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®dochopur pyaacu (yuaaru 20% mepren KUHCIapU XUCOOUTa) TapKUOUIaru
docdop anruapuAHUHT yaymu ypTada 16% au tamkun Kwtaad. Kusuikym docdar
XOM amécu Y3UHUHT Tapkuou Omnan Adprka Ba ApaOUCTOH XyyIU/1a KOMIaIIral
nupuk konmapaaru (Xypubka, Kemb6enb-Onk, ['adca, AGy-Taprtyp) ¢ochopur
MabJaHIapura xKyaa SsKuHIup.

Kuncnmap TapkuOujga TeMup KOJIUK xosardad 12% rada OYiau0, acocaH
TUJPOKCUJ, KaMAaH-KaM Ccyiadua xouuaa ydpailau. MarHuiHUHT acOCUi KUCMU
MOHTHUMOPHUJUIOHUT/IA, 03 MUKJOp/Ia 3¢ca JATIOMUT TapkuOuaa Oynanu. AITOMUHUN
MUKIOPU JOMCUMOH Mojjajap yiaymwura OoFfuK OYynub, kynu Ounan 7,2% raua
oopasu.

Pynanunr ypraua munepanoruk Tapkuounu (%): gpankonur — 56,0, kanuur —
26,5, kBapn — 7,5-8,0, TMAPOCITIOa MUHEpAJUIapy Ba Jaja mmnatiapu — 4,5, rurnc —
3 -5, retutr — 1,0, neomut < 1,0, opranuk mMoaganap sca - 0,5 ra sKuH TaIIKUII
KWJIAIH.

docdat MmoggacuHUHT YpTada kumEBui Tapkuouau (%): P20s — 32,10; CaO —
48,34; CO, — 5,0; F — 3,19; MgO - 0,04; Al,0O3 — 0,2; Fe,O3 — 0,18; Na,O — 0,10;
K,0 - 0,05; SOs— 0,08; SiO;, — 0,05 Tamxkuia Kuiagd YHUHT 30WIHTH 2,96 — 3,2
r/cm®, cunaupum kypcarkuun 1,596 — 1,621 ra tenr. donamop ¢ochopurmaru
docdar Mozaaacu agabuérnapaa “KypkcuT”’ ne6 HOMJIAHAIUTaH
KapOoHaTTOpanaTuTra TYFpu Kelau.

®dochopuTHUHT OOITKA XOM aménapan acocuit hapku yaap TapKuOUIa yd Xl
IakJija kKapooHaT MuHepaiapu oymumuaup. Yinap gocopur tapkubuna “sumao”
— Ba “9K30KaIIUT’ MAKIUIa OYViaaau. DHIOKAIIUT — YUFAaHOKIU (pocdaTiap nuuaa
dbochoput 3appanapu OuaaH OOFIAHUIIMIAH CAaKJIaHKO KOJTaH JacTIa0KU KaJlIUT
KOJIMFUIUP.  OK30KAIIMHT 3Ca KAJINMWUTHUHT UWKKUHYM  [IAKId  Oyiauo,
dbochopuTiapHUHT CUPTHIA CYCT OOFJIaHTaH. Y UYWHYH MaKIaa kKapOoHAT HOHIapH
dbochar MOHANTAPUHUHT TY3WIUII XalKaiapujaa H3oMophuK XojaTaa OOFIaHuO
xxomnamrad. Ku3unkym docdoputiapyu 10Kopu kKapOoHATIH Xuco0saHub, 0ab3u
HaAMyHaJapuja KapOoHAT aHTUIPUAMHUHT MuKIopu 27% rada Oopaam.

®dochoputnapaa ppankonut Mukaopu 20-25% nan 84-87% raga, kanut sca 5-8%
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naH 62-65% rada opanukaa y3rapaauw Ba yiaap mMabaaHHUHT 75-80% man 93-95%

rayaCuiv TalllKWJI 5TaJu .

TabuaTaa xocws OyauMIIM Ba TapKaJMIIU. ATaTUTIAp ep KOOUTuaa Kym
TapKalraHaup, YJapHUHT ep Koourumaaru Mukaopu ¢ocdaraap ymymui
MaccacCHHUHT 95% HU Tamkui 3Tagu. AnaTuTiap HUMgaH (TopamaTtuT 3HT Ky
TapKAJITaHIAp, THAPOKCHIANIATUT KaM Ba XJIOpAalaTUT 3ca sSHaJla KaM Y4pauau.
AnaTuT OoTWIMO YMKAIWTaH jaBajap TapKUOUra KUpaau, aMMO KOHLIEHTpJIAHTaH
Hmiakjiaaa HucOaTaH KaMm yupaiiu.

Kanpiuit  ocdarnapy kennd yukuIIura kypa: MarMaTtuk Ba KOJIJUKIIH
Typaapra OynauHaau. Marmatuk €ku cod) anaTUTIIM >KMHCIIAp SPUTaH MarMaHUHT
TYFPUIAH-TYFPU  COBYIIM  HATW)KacuJa €KX  MarMaThK  CYHOKJIAHMAaHHWHT
KpUCTAJUIAHMIL ~ JkKapa€Huja adpuM  ToMmMupjap (MEerMaTUTIM  TOMHpIap)
KypuHUIIMAa Oynanu, €Xya HCCHUK CYB ApUTMATApUIaH aXpanud YUMKHII HyiIu
OunaH (rugpoTepMan) xocun Oynmaau, €XyJ MarMaHuHT TYFpUIAH-TYFpU
OXaKToIIap OuiaH y3apo TabCcupuaaH (KOHTAKTIIM) XOCHI OYaau.

ANaTUTIN KUHCIAp XOCWJI OVIUIN IIapouTUra MyBO(MUK XOJia JOHAYaJIHd
WUpUK KpHUCTAUIM Ty3WIMLITa 3ra Oyiagu Ba TMOJUAKUCIEPC SMaciuru Ba
MUKPOEPUKIAPHUHT HYKIUTH OuiaH TaBcudaaHaau. YJIapHUHT TOHAvYaJlapy OuiaH
Oupranmukaa €ku ynapra Wyagom Oynran OOIIKa Typaard MarMaTtuk HedeauH
(Na,K)A1SiO4*nSiO,  mupokcennap  [macaman. srupud  NaFe(SiOs)2],
tutaHoMarHeTuT Fe;0,*FeTiO3*TiO,, mneMenur FeTiOz chen CaTiSiOs nana
INAaTH, CJII0/Ia, IBAUATIUT Ba OOIIKa MUHEpaIap XaM KPUTAJUTMK TY3UJIUIINA OUIaH
TaBcuIaHaIH.

['ippoxcunanaTuT TabuaTAa KEHT TapKaJral 0yicaaa, aMMo HUPHK TYTIIIaHUII
XOCWJI KWIMalu. Y MHCOH Ba XallBOH CYSITU (THUILH) HUHT (03 MUKIOPJia KAJIBIIUT
Ba OPTaHMK MOJJAJAp apajallraH) acoCHil MACCACHHM TAIIKHMJ KWIAAW. YJraH
OpraHu3MJard CysSKHUHI M[apyajaHWIIM HAaTWKacula OpraHUuK MOIJAJIApHU
nyKoTaau Ba aTpo-MyxXuTnaH GTOPHU IOTUIIN OPKAIU (PPAHKOIUT EKU KYPCKHUT,

IIYHUHTJEK (propanaTuTra aigaHaiau.
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Konnuknu xanbumii ¢ocdatnapra docoputnap kupaau. Ymap Qochariu
YKUHCIIADHUHT €MUPWIUIIH, TapEIapHUHT JIEHTU3ra OKU3U0 OJM0 YMKuUIlY, OOIIKa
JKUHCIap OWJIaH TabCUPJAINIMIIKM HATHXKACKJA Ba TapKOK UYKUHAWIAP XOJaTHIa
Xam, HMPHK TYTIJIAaHHUII XOCKJI KWK OMJIaH xaMm Xocui 0ynanu. bapua aykunmmm
Kabluid QocdaTiapuHUHT MabliyM MUKIOPH - YUFAHOK Ba CYSKJIAPHUHT €p
KOOUTMHUHT KYI >KOHJIapuaa TeOoJOTHUK Ba KUMEBHHM jkapaCHiap TabCUPHU
HaTHXKacuaa TYTUIaHTaH (OpraHuK Keimub yuKKaH) hochop Xxuccacura TYFpy Kenaiu.

Xocusl OYnuIl IMapoWTUTra OOFJIMK XOJlaTla Ba UYVKHUHAWIM KaJbIIUHA
dbochaTnapyuHUHr Ty3WIHMIIATa Kypa (OCHOPUTIM TYIIIAHUII Yy4yTa aCOCHI:
OpraHoreH, JOHAJ0p TOLICMMOH Ba KaTiamiM Typiapra OynuHanu. OpraHorex
(uuFaHOKJIN) TYTUIaHUIT GocdaTiii YUFAHOK Ba CysIKIIap/IaH, KaTJIaMIId Ba JIOHAZ0P
TonicuMoH (ocdoputiap 3ca OpraHu3MIAPHUHT O€BOCHUTA UIITUPOKUAA KUMEBUMN
uyn Ounan xocun Oymaau. [Jonamop TomicuMoH dochopuriapra ¢ocdatiu
KUHCJIAPHUHT MYpPaKKa0 WKKUJIAMYM Y3TapuIld HaTHKAacHulla XOCHJI OYJaaura
WKKWJIaMud (4yKuHauin) pochoputiap xam Kupaju.

dochoputiu pynanap Tapkubusa, acocuit pocdariv MoananapiaH Tamkapu,
Ky MuKgopaaru Oomika muHepaiap: riaaykoHuT (K,O+KO)K;03*4Si0,*2H,0
(6y epna K20 - Na,O Ba K;O, RO - MgO, CaO Ba FeO, R,0; — Fe;0O3 Ba Al,O3
auMoHuT 2Fe(OH)s*Fe 03, xampmur CaCOs, gonmomur CaCO3*MgCOs;, kaonmH
H,AlSi,05'H,0, mupur FeS;, nama mmatiapu, KBapil, T'paHUT Ba OoIlIkaiap,

IIYHUHTJEK 03 MUKJIOPAAard OpraHuK Mojgaiap Xam Oyiaau.

1.2. ®ocdat xom améapuHu O0HUTHIN yCYJIapH

®ochariu pynanapman TtapkubOuga dochop TyTraH MUHEpAIAPHU Ba
KyIIuMYa >KHHCIIAPHU MaKCUMaT Jlapaka/ia aKpaTHUIl YIyH YJIapHUA XaM OupiiaMuu
KailTa uiiaHaay (MacaiaH, JaHa iy Ba IOBUJIAIM), XaM acocHil (ioTanusuiama -

AKKUJIaM4i OOHHUTHIAIH.
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* ®OCHAT XOM ALIECUTA KVIUJITAH TAJIABJIAP

P,0s

Cymnepdocdar yuayn: xubun anatutu — 39,5%
dbochopur — 28%
MK ¢ochoputn — 16,5%

OOK omumr yuyH: dpochoput Kaparay — 24,5%
MK dochoputu — 26,5%

DnemenTap docdop omumr yayH - >21%

V4 BajeHTIHN
oKcHaIap
Fe,O,

Al 50,

Cynbhar KUCIOTaIu mapyaiamia;

(C 203 /C pyo5)*100<11,5-12,0 6§nca FePO,*2H,0 uykma
TyLIaaH

Dochopurnapaa Fe,0, / Al,O, =2-1;

(C £0203/C pros5)*100<8, 6yaumIHN Kepak

(C r203/C pp05)*100<12, 6ynumm Kepax

Fe,O; / Al,O; mapan HCl mm HNO,; marm spyBuaHIuru
H,SO, naru ospyBuannurujgan Kyn OYiraHu ydyH a3oT Ba
XJOpHJ KHUCJIOTaJd Iapyajamjaa OymnapHu ¢docdopuriaru
MHKJIOpHU YerapajaHMaraH.

D®OCDAT XOM ALUIECUTA KVIUJITAH TAJIABJIAP

Ceor<8%

Cynbar KUCI0TaIu nmapyaiamnijia;
(Cpgo/Cpaos) 100<7-8% cynepdocdar onnmzaa
C MgO/CPZOS) 100<5-6% DDK onumiga
Xyopua Ba a30T KHCJIOTAlIW Mapyaiamijga Ba
TepModochdaTiap oauIIa TAbCUPH KaM.

Sio,

Cynbpdar KkucaoTanu napyaiamjia;

Veur tapkuouna P,O; kamasau

A30T KuCIIOTajdu Mapyajiaiijia KUcjiaoTa cappuHU
KynauTupaau

OuibTpanys xapaéHuHH EmonnamThpagu P,Og
WYKOJUIIUHYA KYyTauTUpaIu.

Jonanopnan
raH TapKkuou

OnemenTtap pocdop omumima 10-70 mwm.

JloHazop TOLICMMOH pyJaiapja Typid MuUKIopAaru docdarmiv moaaaiap
TyTTraH TypJju4a KaTTAJWKAArd JoHadanap TYMPOK, KyM Kabu Oekopud KUHCIAp
OwiaH apanamirat xojja 6ymnaau. Tynpok Ba KyM CUHTapu O€Kopud mMaiia >KMHCIIap
il €KM IOBUII OpKaJIM akpaTuiaau. bynna o3 Mmuknopaaru docdariu moaaaiap
tyrrad 0,5 MM faH Maiifia 3appadanap axpatuiaau. Konran matepuan Tapkuduna

22-25% rava P,0s 6Ynagu. Kym xomnmapaa konauk cuHdaap Oyitndya akpaTuiiaan
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Ba (hochaT MUKAOPH HT KyN OYIraH MaxCyJOTHUHT y €ku Oy (Macanan, +10 éku —
25+1 MM i curdaaru) Gpakusacu oNMHAAN. by pyJaHUHT TOHAIOPIUK TapKUOU
¢xku ynapnaru P,Os Ba kymmmuanap Mukaopu Oyiinda dapkiaHaguran Oup Heua
bpaxusiapu (KOHIIEHTpaTIap) ra OOFIMKANP. XyAIU IIyHIal Tap3Aa YNFaHOKIN
dbochoput pyaamapuHu OupiamMuu OovmTHIaau. MacanaH, TapkuOujga XaMMacu
oym6 5-10% P,0s 6Ynran mact HaBiu Maapay pyJacuHM 33UII Ba Maijanam —
aCOoCHii MWHEpaJUIApHUHT aMaiuil kimaccuukanusicu, tapkuoumga 26-27% P,0s,
oynran - 0,5 + 0,25 MM 1 Ba Tapkuouaa 25-25,5% P,0s, 6ynran - 0,074 mMm nu
dbpakusinapaa ¢pocdatiapHUHT TYTUIAHUIITN OWIaH coaup Oynaau.

AnatuT-HedenuHm pya Ba kKaTiamia Gochoputiu pyaa (macanad, Koparor)
XaM TYpJIH Jlapa)xkajard WAPUKIWKIArd 3appadainapaa gocdar MuHepaqgapuHUHT
xap Xui TapkuOa Oynumm OunaH TaBcudIanaay.

Anartut-Heenuuiau pyJaHu TaHiaa® MainamaHumM Ba 1 MM JHM 3Jakiaa
AJIaHMINK HaTuxkacuga tapkubuna 36-37% P,Os OynraH KOHIEHTpAT OJIMHAJIH.
Avmmo Oynma P,0sHMHT KOHIIEHTpaTra axpatud osmm gapaxkacu 50% maH
OIlIMamu.

bupnamun KoHLEHTpaTIap €KK OBWITaH (pochoputiap uiad YyuKapuil yayH
xaM, ¢uortanmsanam Wynmu OwiaH HWKKAJaMud OOWHMTHIIIAH OJIIUH pyJdaH!
TacTIa0KKM aXpaTuil yuyH XaMm GocPopuTin pyaaiapHu OUpiaMyu KypyK €KU Xyl
ooriutunaau. AKIIga Tapkubuaa -15% P,Os tytran @nopuga pochoput pyganapu
XYJI Ayiail Ba THApOCEenapalusiamn opKaiu yTra cuadra axparwiaau. Tapkuduna
30-40% P,0s TyTran -1,3-1,4 MM ymgamiu 3appadanapaan nuoopat WHpuK (Gpaxius
Ba Tapkuomna 34-35% P,0s TyTran 0,25-1,3 MM 3appadanu ypTa hpakiius MaxcyaoT
cudatuna onuHagu. KymmmMuanapHuar acocuit maccacu tyrutanrad 0,25 MM naH
KMYMK OynraH maiina dpakuus diaotanusuim ooluTuinagu Ba tapkubuaa 34-35%
P>0Os TyTran koHueHTpar onuHaau. bynaa pynagaru 65-70% runa P,Os MmaxcynoTra
axpatubd onmHamu, KoyraH (ocdarmapHuHT yumaH Oup KHCMH KyHKyM Ba
YUKUHIWIAp makiauaa uykotunaad. FOkopu KoHIEHTpamusiii TeHecCcu KOHH
pylnanapu TYFpUaH-TYFpu OOMUTHUIIMACAAH UIUIATHIIAAN, TTAaCT HABIIK py/ajiap dca

HaBJIapra a)XpaTHUIIl Ba IOBUII OPKaJIU OOMUTHIIAIHN.
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Pecnyonmukamuzna Kusunkym dochopur konnentpariapu Ba KozorucTon
Pecniyonukacunan onmHaauran Kopator Gpochoput KoHIIEHTpaTIapy UILTATHAIIAIH.
MJX mamnakaTiapuga XuOuWH anaTUT KoHueHtpaTiapu; Koparor, EropbeB Ba
Kunrucenn ¢nortamusiin ~ gochoputr  koHueHntparinapu; Bsrck, Eropses,
AxkTio0uHCK, Maapny, Kypck Ba bpsiHck roBuiiran gpocdoputinapu xamaa Oupiamuu
dbochoput KoHIEHTpaTiIapu Ba OollKantap uuUIaTHWiIagu. Xap Oup Qocdoput
pyJacuHu OOMUTHIN TapKUOMIAru Kymumyanap Ba ¢ocdariapHu axpaTud OJIUII
napaxkacura MyBO(QHMK Xonma y3ura Xxoc Xxycycustra osraaup. «Kopator»
KOMOWHATHAa FOKOpW cudarin pydaHd KypyK Makjamam Wymu OwWiaH Xawm,
kambaran dochoputiv pygaHu OOMUTHIN OPKAIM XaM KHCJIOTAIM KaiTa WILTaIl
yayH (ocharin xom amé wunuiad yukapuinaau. bynaa xarroku docdopur
tapkuouaa 23,3%) P,Os Ba 3,6% MgO Oynranaa xaMm MaBXyJ OOMHTHIN yCYyJUTapy
opkanu tapkuduna 27,9% P,0s Ba 2,45% MgO Oynran diaoTanusiii KOHIICHTPAT
onmuHanu. bynnman tamkapu, Kopator dochopuriapuau OGOMUTHUITI — MabIyM

MUKIOPJIard XOM aii€ HyKOTHIMIIKA OuJlaH OOFJIMK KUMMAaTOaXo >KapaéHIup.

Thickener
Water pump Circulating water reservoir

= L
_>‘ ’ = Hydrocycione
i

Slurry disposal
<20 pm

40% TS

Piston
diaphragm pump

e

Permeate (washing water) 1

Heavy slurry pump

Reverse osmo sis

Permeate (gland water)
Concentrate

Water pump Filtrate

®Onortauusnu koHueHtparaaru 1 T P,OsHUHT TaHHapXW OOLUTAHFUY PYIaHU

KypyK Maiinanamjgadn onuHaaurad ¢ochoput yHUra Hucbatan 2,5-3 Mmaprta
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kumMaTaup. Onortanusanamga Oovutuiaagurad pynanan P,Os HUHT mMaxcysorra
axpanuin gapaxacu 63-65% HH TalIKWI 3Taau, ’bHU Oovutuin >kapaéuuna 35%
docdatan moaaa iykotwiaau. boitntuin ¢padbpukacuauHr Tapkuouaa 16-18% P,0s
Ba 4-6% MgO TyTran YMKWHIWUCH UIUIATUIMANIN.

Temup pynanu dochoputiiapau OOMUTHIN YUyH MarHUWIM cenapaTopiapaH

dboinananuaaIu
’ DOCDHAT KATJ/IAMM Ne 1 TALUKYPA DOCOAT KAT/IAMM Ne 2
KOHM
P,Os - 14,71% (97,62 MUHI.T P,Os - 18,44% (223,31
Q-663,6 MUHI. T/ 1NN MMHI.T)
« | Q1211 MuHr.T/Mmn pommmmmmmmmmm e .
! MMHepanaawraH ;
PyAanapHu HasopaT/iall CTaHUMACH P;0; < 13,75% (30,88mubr.1)
’ YA P 1DI?_|r\ gl Q-224,6 MUHI.T/TAnN 1 Macca om6opu !
l {1 1e) l ' d
P,0s > 15% >, e g 7 0y - 18% . " P05 - 20% .
5 (0 CITIE) SG “ (94,18 munr.T) so A7 manr) s 77 (40 munr.m)
- ,C;:Zj'ilrft't'fﬂ'j'j{', IR 22 Q554 Muur.T/imn_ __ x. 22T Q650 MuHr.T/Mmn__ s, 22 _Q-200 mumr.T/Aua__ N,
T T T T T T e e R Vprawa pyaa T TTTTTTTTTTTTTrTTTTTTTR
N I prava pyaa 1
I 1 Tex. 3 P,0s > 17,58% Q-1650 0
1 1 cyB MUH.T/Mnn :
! e = - n Kknacc -5 Mm P,0Os - 8,08% |
: POMbIBKa 69,3 MUHr.T/MKUn 1
- 1
: BornTUL Knacc -5+0,5 M T— __ knacc-0,5+0,02 Mmm 0
| Maxmyacum - P,Os - 18,58% P05 - 23,15% v :
Knacc -0, MM

' P,0s - 12,32% JlHun «Svedala» 1 Nk «<ENGINEERING i
1 (85,21) «opHO3aBOAYMK> DOBERSEK» :
= == o e e il B9 T, 68 MUHT.T/Tinn (CywKa nsmesibyeHme) (KyprTmw Ne1-3) 1
®doccat wunamm 7 :
1

Kynampuw neun
Ne1Ba 2

Mapkasum Knsmakym dpocdopmuTiapmHUu TEPMUK GOMUTHULLHMUHIE AHMU
TEXHOJIOMMK CXeMacH

®dochoputinapan OOHUTHINIA yiIapra TEPMHH HIUIOB O€pHUII YCYJId Xam
unuiatunaau. bynna ¢ocdoputimap 400-800°C na aitmanyBum TpyOanu €Exu
KafHOBUM KaTJlamJid Tewliapia WIUIOB Oepwiuilyd HaTWwKacujaa yHAAaru
KapOoHatiap mnapyanaHaau, (GocPoput 3appadalapuHUHT CTPYKTYpacu KUCMaH
y3rapaau, Oy 5ca yJIapHUHT KEWHWHTHM KUCIOTAIM HWIUIOB Oepwmmuga V3
caMapacHHH Oepajy.

®dochoputiapun KUMEBUMN OOWMUTHINAA KYN MUKIOpJArd Kucjaora capd
OYTuIIH, CYIOJITUPUIITAH Ba Tanuiad 1000opuIaguran 3puTManap Xocusl OViuimm Ba
MabiIyM MUKIopaaru dochati MoOIJATApHUHT HpUTMara YTUIIA XucoOwura
nykotunumum cababnu amanga >kopui stunmMarad. Jlekus, docdatiapaun KucMaH

napyanani Ba proTtarusiiig GouTuIn opkanu kambaran Gocoputiapau gactiadku
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KUMEBUIM KalTa uIUIall MKTUCOAUNA KUXATJaH camMapaiud XucoOJaHa[u.

KapOoHnatnapuu WYKOTHIII MaKcaau/1a KUMEBUI OOMUTHUIN KYJUTAHWIMIIIN MYMKHH.

1.3. ®ocdart xom améIapuHu OOMUTHITHUHT 3AMOHABHI TEXHOJIOTUSJIAPH

Mapkazuit Kuzunkym dochoputnapugan saru HaBiau dochopiu YFUTIAp
OJUITHUHT  (U3HK-KUMEBUH  aCOCIIapUHU  SpaTUINIa,  MEhEPUN-TEXHHUK
XyXOKaTIapHd HWOUIa0 YUKUII Ba caHoaT MUKECHAA WILIA0 YUKAPUIITHU
TAIKWUIAIITAPUIIIA XOM amé Ba Tal€p MaxCyJOTJIApHUHT (PU3MK-KUMEBHIM Ba
MEXaHUK XOccallapy XaKHIaru MabIyMoTiIap 3apypaup. YyHku Oy TaBcupHOManap
XOM-alI€IapHA KalTa MIUIAl YYyH KypujiMa Ba YCKYHaJlap Via4amiId TYFpU
xucoOuai Ounan oupra yiaapaaH yHyMId (oiigaianuiira UMKOH Oepaii.

docdopuT 3appadasapyuHUHT OKYyBYaH IIAPOUTAATH XApaKaTUYAHIUTH YHUHT
yiiMa OFUpJIHIY OpKaiu HdoaanaHagu. ¥ XoMm amé€ cakjiaHaéTraH XaXmJard Ba
INIYHUHTJEK OyHKep Ba cuiociap/aH OymaTwiaéTraHJard XapakaTHUHI acoCUi
KYpcaTKAWIaApUHU XucoOaniia 3apyp 0ynaau. Yiima oFupiivK KYpcaTKU4ud acoOCUi
XOM aié€ OyHKep Ba MOUILIAP YIYOBJIAPUHU, YHU TallyBUM MOCJIaMa Ba KypHiMa

KyBBaTJIapUHU XUCOOJIAIl YIYH aHUKJIAHAIH.
1.2 — xxaaBaa

Tomkypa ¢ochopuriapuHuHr KUMEBUIT TapknoOn, %

Hamynamap Komnonentnap

P,0Os5 CaO Mg COs RzOg SOg F Hzo 2.K
O

Bointunmaran | 17,65 | 4457 | 1,73 | 1525 | 2,53 | 4,42 | 2,32 | 1,15 | 7,84
bochopur yan | 18,03 | 42,43 | 1,68 | 15,18 | 2,45 | 3,11 | 2,10 | 1,09 | 7,35

Munepamnamran | 13,94 | 43,78 | 2,11 | 19,10 | 3,26 | 2,10 | 0,42 | 1,17 | 11,7
dbochopur 12,45 | 4450 | 2,03 18,85 | 3,18 | 1,95 | 0,35 | 1,16 | 8,61

®ochoput vanru | 18,54 | 45,29 | 1,81 | 15,00 | 2,73 | 2,81 | 0,81 | 0,41 | 10,2
18,05 |1 4120 | 1,78 | 15,16 | 266 | 0,71 | 0,76 | 0,38 | 7,23

['ynmuo6 505 | 170 | 0,70 | 528 | 2,83 | 1,02 | 0,90 | 2,20 | 0,59
dbochoputu
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1.3 — xanBan

Tomxypa ¢ochoputr HaMyHATAPUHUHT PU3MK — KHMEBHH X0ccaaapu

TexHOoJIoruK dochoput HaMyHaJIaApU

Kypcatknunap | bovmtwimaran yau | wmuHepanammmradn | ®ochoput yanru

Honanopnuk,% +0,16 MM - 30 -5 MM - +3 MM- -0,3 MM -+ 0,1 Mmm
10,5 - 13,54, >0,1 Mmm —

2MMm-+1mMm— | 86,46
13,1>1mm — 60,0

Hamnuk,% 1,15 | 2,10 | 245 | 1,17 | 2,24 | 2,61 | 0,41 | 0,89 | 1,02

3uwmk, r/em® | 2,31 | 2,40 | 2,43 | 2,11 | 2,23 | 2,38 | 2,17 | 2,22 | 2,30

Yima
orupiuk, r/em® | 1,07 | 1,13 | 1,21 | 1,35 | 1,46 | 1,49 | 0,61 | 0,78 | 0,85

Tabumii

KHSUTUK
oypuaru, °C 38 40 42 58 56 60 11 12 14
OxyBuannuk, ¢ | 17 20 OxkyBuaH smac

Hammuru 1,15% 6ynran Goitutmimaran $GochopuT YHUHUHT yilMa OFUPIIUTH
1,07 r/cm® ra Tenr. Xom amé Tapkubuaary HaMIMKHEAT 2,45% rada OpTHINM YHHHT
yitma orupsiurunu 1,13 maprara ommpanm.

Ymby OormuKIMK nacT HaBiu GocopuT Ba HochOpUT YaHTH HaMyHaJapua
xam HOMOEH Oynaau. CounyBUaH MO 3appavaliapy XapakaTty yJIapHUHT 3PKUH
10337]a XOCWJI KWJTaH TaOMuil Kusutmk Oypuarura Oornmukaup. Kusumk Oypuaru
KaH4Ya KHYuK OYiica Oy YHUHT IOKOPH COUMTYBYAHIIUTHHU KYpCaTaIH.

[Tact cudarnu dochopur HamyHacuma sca OyHUHT aKCH, YYHKH YHUHT
JIOHAIOPJIUK TapKuOH PocPopuT YaHTUIaH KeCKUH (hapK KUIIaIu.

Kamoknam  KypunmanapuHu — JoWMxanam Ba  Tanjdamjga  ¢dochopur
3appadaJIapUHUHT OKYBYAHJIUTHA KarTa poJl YUHAUAUM. MabiiyM MUKAOpIArd XOM
ani¢ HaMyHaJJapuHU 4 MM TuaMeTpra 3ra OyiraH BapoHKaJaH OKWUO TYIIHII BaKTH
OKYBYaHJMKHU Udoaanau.

Taxpubanap  daxarruna Hammru 2,10% rawa Oynran OoWuTHIMAaraH
dbochopuT yHM OKYBUAH SKAHJIMTMHU KypcaTaau. ByHW Kyilupgarmya u30XJialll

mymkuH. [lact cudatim dochoput 3appavanap Va4amIIapUHUHT KaTTAIATH
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XUcoOura Ba akCHHYa YaHT (pakuMsICH 3appadajapuHUHT yTa MailuH OYaub
BOPOHKa JIeBOpJiapura €NUIIMILN XUcoOura yjaap OKyBYaH 3Mac.

Hemak, ymoy dbochopuT HamyHanapuaad YFUT UIIA0 YUKApHIIIa yIapHUHT
xap OMpu ydyH ajoxpja — ajoxuja y3ra XOC Cakjall, TalldIl Ba KaJoKJiall
KypriMasiapugad GoiianaHuin Kepax.

®docdoput TapkubOugarun Kymumuaigap KapOoHAT MUHEpaIapu Ba ydJaMyu
OKCUJUIAPHUHT IOKOpM MHUKAOpAA OYiIMIIM XOM améHd KalTa HILIan
TEXHOJIOTUSICUHU KUHUHIamTUpagu. Yoy ¢hochopuTiapHu KaiTa UILIanaa Ky
MUKJIOpAA KYNHUKIap XOCWI OVIMIIKA Ba YHH KapOOHCH3IAHTHPUII YyYyH IOKOpHU
MUKJIOpP/a KUCJIOTa cappiaHUIINA Oy XOM alll€HUHT calnOuid TOMOHH XHUCOOJIaHaIH.

®dochopuTiapad MUHEpal YFUT UIUIA0 YHUKAPUILIWTa >Kajl0 KWIHIL Y4YyH
anbarTa TapKUOWJAru KalIlUT MUKIOPHUHH KaMaWTUPHIL XHUCOOUTa YHU OOMUTHUII
no3uM. Kuzunkym pochoputinapunan wokopu cudatiu dhochopiu Yrutiap unuiad
YUKApUIl MaKCaJluJa XO3UPTd KyHJIa XOM améHu Typiu ycyimap Epaamujia
OOMUTHII TEXHOJOrUsIapu spaTiiMokaa. @ochoput pynacuau GiaoTauus ycyiau
épnamuna 6ouTUil camapacu3 OYnau. UyHKM YHUHT TapkuOHaa KaJIlUT OWJIaH
dbropanatut 3uu 6ofianrad. by aca pynanu Maiiiaianraniad KeiuH Xam Quiotamus
yCyJu OMJIaH aKpaTHIIlla HOKYJIAMINKIApHU KeITUPUO YUKapau.

FOxopu kap6onatiu dochoputiapHu OOMUTHUIHUHT sSiHA OMp yCyJUIapuiaH
Oupu yiapra CyIOJITHPWITaH MUHEpaN KUCIOoTanap, a30T KUCIOTAHUHT HOPJIOH TY3
spuTMaliapu Ounad kumEBui unioB oepuiaup. Mprames M.K. Ba Maganuesa C.X.
Kep Ba Capnop dhochoput HamyHanapuau GocdaTiapHUHT a30T KUCIOTACH OUIIaH
KailTa WIIanga YUKUHAM XUCOOJIAaHTaH MarHui Ba KajJdblUM HUTpPATIM a30T
KuciaoTaHuHT Kyhumarn Ttapkuoam 12% Ca(NOs)z, 10% Mg(NO3), 4,06% HNO;
spUTMacH €paamuaa KUMEBUM OOMUTHIL MaKcaara MyBoOUKIUTUHU KypcaTraHiap.
by mapoutaa xom aménaru yraepona (IV) — okcuauHuHr axpanuii napaxacu 63 —
65% uu, P2Os HuHT cytok ¢azara ytumm 3ca 0,14 — 0,78% HU TaIKuIT KUJIaIu.

®ochoputnap 3- 9 % nu cyndar kucioTa 3puT™Macu OMIIaH GoMUTHIITaHAA 3ca
KapOOHAT aHTHIPUIHN KePaKJIM Japaxkasa ra3 (aszacura YTKa3uIlra SpUIImiIMaIi.

Yynku Oy mapoutaa xom aménaru P,Os vunr 18,34% kucmu sputmara yraau.
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KumEBuii OOMMTHINT YCYJUTAPUHUHT acOoCHi KaMuuiauru ¢ocoputiapaaru
kapOonat anruapuauHu 100% rava ra3 xonarura YTKa3wIl MyMKHH 3MacJlUrd Ba
KYII MUKJIOpJla XOCWJI OYylanuraH Ky4ucus SpUTMalapHU YTUIU3AUS KUJIUIIHUHT
MYypaKKaOJIUTHIND.

dochopuTiiapa TEPMHUK ycyiuiap €paamMuja OOWMTHIN KYNTHMHA WUIMHMA
unuiapaa ypranwirad. TagkuKoT/Iap acocujia KyWuaaruiap aHuKJIaHIu:

-pochopuTiapHUHT KapOOHATCU3TAHTHPHIIT *KapaéHuia KapOoHaT
AHTUJIPUAHUHT TYJIMK Ta3 ¢daszara YTUIIM XapOpaTHUHT KEHT opauFuja O0pau Ba
1100°C na sikyHIIaHAIH;

- pynanu 850°C ma xydaupranga MaxcysJoT TapKUOWJArd SPKUH KaJILHiA
OKCUJMHUHT YIIYIIN I0KOpH OYaau;

- tokopu 1000 — 1500°C xapopatna KyiHaupuiaTaHaa XoM aménara Mypakkao
bu3uk — KUMEBUM  Y3rapuiuiap HaTHXKAcuaa Kalluid  CUJIMKATH  Ba
kanuuirerpadocdatiap Xocus 0ynaau;

- 1000 — 1300°C na dochoputaan 60FI0BUN Kymumdanapcus Gocdop umuiad
YUKAPUII YIYH MyCTaxKaM JOHAJI0p MaxCyJIOT XOCUI OYiaiu;

- xoM améHuHT 3pumm 1560 — 1580°C na >pwmiinu, KypyK XaBo OKUMUTa GTOP
razjapu axxpaiaju.

Xozupru kyHna Kusuikym dochoputiapu HHTEHCUB JIe3UHTETpalvsiaHaIu
Ba axpaTwinbO, CcYHr KyWaupuiaau. XOM Aal€HUHT JIe3WHTerpalusiaHUuIIn
HATWXKACUJa YHUHT TapKUOUary IieMEHTIaHTaH Oyakiap Maiijaiianaay Ba Mepres
oupukManiapuad axpatuiaau. [lIyHuHrAexk Kaauut Ba KBapIHUHT IOTMKA
KaTnamaapu iykothnamd. Yidamu +40 (50) MKM 6GyIaraH MaxcylnoT aca
Kyiaupuira rooOopuinaan. TepmMuk OOWMTHIN acocujia OJWHTaH (Gocoput
TapkuOuga XOCui OYIraH 3pKUH Kl OKCHJIMHUA aHbaHABHM ycylja axpaTuO
OJIUIIT KaM CaMapauiup.

3apadmon maxpugarn Ku3mikym KOMIUIEKCHIAa WIIIA0 YHKapWIaéTraH
TEPMOKOHIIEHTPAT OJIMII YCYJIMHHUHI MYpPaKKaOJIWrd, yHAa IOKOpH Xapoparnaa

doiinananui, KyHAUpUITaH MaxcyjiaoT TapKuOuja XJOp MHUKIOPUHUHT  OpPTHUO
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ketuiy, MaxcynoT Tapkuounmaru CaO/P,0s rokopu HUCOATHHU CaKTaHUO KOIHIIN
YVH/IaH OJIMHAIUTAaH aMMO(OC YFUT TAHHAPXUHUHT KUMMATIIAIIUAIITUTA OO KeIaau.

byryuru kynma Kwsuinkym — docdhoputnapuman TepMHUK  OOWHUTHII
xKapa8Hiapuaard MyaMMOJApHH Xall JTHII y4YyH ap30oH Ba cudamiu
dbochoKoHIIEHTpATIIap OJUIIHUHT caMapaid YCYJUIApUHU HW3J1a0 TOIMMII JIO3UM.
Mapxkazuii Kuzuikym dochoputiapuin YUKMHIAUCH3 TEXHOJOTHS AacoCHa
OOMMTHUIN TAIKUKOTIApU JHMKKATra casoBopaup. by ycynaa OoiuTuiamMarax
Kusunkym dochar namynanapu (17 — 18% P20s) 50 — 57% nu a30T kuciaoTacu
Ounan KaiiTa nnutanaau. Kucmora Mukiopu kapOoHaT MUHEpAIIApUHU TTapavaliait
yuyH cTtexruoMeTpuk cappuaunr 90 — 110% Hu Tamkun staau.

boiutum “karTtuk Qazanu” TaptuOaa OOpUIIM HaTHXKacuiaa OapkKapop
Kynukiap xocwsi Oynmaiinu. Ilapuananum wmaxcyjaoTiapu KajllUuid HHUTPUT,
JIOMCUMOH MUHEpaJljap Ba KucMaH napuananrad ¢ocdarnap 10-15% nu aitnanma
Ca(NOs), sputmacu EpaaMuia IOBUINO, a)XpaTrO oJuHAAH. Y IOy KOHICHTPJIAHTaH
HUTpOKaJIbLMI(POCcaT 3puT™Manapu MabiyMm ycyiuap €paamuaa azotr — (pochop —
KaImuiimm yruTra Kara unvianagu. @ochoputnaru P,Os HuHr 54-56% KucMu
dbochopuT KoHIIEHTpaT TapkuOura yTuinu aHukjiaanrad. Mnuanma myamnudiaapu
yim0y KOHIIEHTpaT/AaH IOKOpU cudativn MOHO Ba aumamMmoHwuiidocdar yrutiapra
UNUIa0 YMKAPUIITHU TaBcus dTaawiap. FOkopuaa KeNTUPWIraH yCYyJTHUHT MablyM
KUMEBUN OOMMTHIN yCyJapuaad ap3ajuIMrd MyHAaH MOOpaTKU, (POCKOHIIEHTPAT
OJIUII Y4yH ajioXyjia OOWUTHUIII KOPXOHACHHU JIOWWXANAIll Ba KypHUII IIapT 3Mac,
KoHUeHTapTAarn kKanuuid moaynu (CaO: P,Os) KMUMK, XJIOp MUKIOpH (HMKKU
MapTara) Kam Ba YHUHT TaHHApXW ap30HIUTHIUD.

Xozupru kyHna Kuswmikym dochoput kommiiekcu kopxoHanmapHu (ocdar
XOM ariécu OuiaH TYJIMK TAabMUHJIAII UMKOHUSTUTA 3Ta dSMac. Pecny0iika KUIILITOK
xyxanaruaa pochopnu Yrutiaapra 6yiarad TanaOHu Tyaa TAbMHUHIIANI YIyH CaHOAT
axamusTura osra Oynmaran ¢ocdoputinapaa Qoriganannd, MuHEpan VFUTIAP
OJIUIITHUHT YHYMIJIH YCYJUIAPWHHM SIPATHII 3apyp.

V36exucTon Xyayauaa Tapkubumard acocuii Gocdop MHKIOPH MabIyM

dbochoputnapra uucbaran kam Oynran ¢ocharmapra ['ynmuod (I'ynamo0),
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Aymun3zaror (Aymunizaray), Yykaii-Tykaii (Uykaii-Takait), Xyxainu (Xomkennn),
Xyxakyn (Xomxakyinb), bomakapa (bamakapakckuii), bykantor (bykanTtayckuii)
kaOu Ba OoIllKa arpOHOMHK pyJAa KOHJapu aHuKJIaHrad. FOkopuaa kaiia sTuiiran
MaxaJUIUi MacT HaBJIM XOM aliéiap KUMEBUM TapKUOU, Ty3UITUIIN Ba XyCYyCUATIIapU
KUXATUJIaH Oup-OupuIad KeckuH (hapK Kuiau.

Cypxonaapé Bunositu Capuocué tymanua xoinamran ['ynuo6o gochoputu
tapkuOugarn  dochopid  MHHEpaUIAp acocaH  JaJUIMT Ba  JTUAJOXHUT
MUHEepaJlapyad Talkuil Tonrad. Pynaga 6y MUHepaqlapHUHT YMyMUN MUKIOpU
31% ra Tenr. 3axupanuHr MUKIOpU 551 MuHT ToHHa P;Os HM Tamkuin KWJIaaw.
Honanop ¢ochoputiap Kopa Ba Kurap paHr KypuHuliga yapaiau. Yuagaru gpocdop
aHruapuaHuHr Mmukgopu 4,13% nan 22,3% rava Yy3rapaau. IlyHuHTHEK,
tapkuOugaru 03 mukaopaaru MgO, CO; Ba F, SO3 rumnc tapkubuma smac, 0amku
JTUAZ0XUT MUHEpAIUIa OYIaau.

Pyna Tapkubuma Temup, alrOMUHUN, MarHui, KaJIui, MapraHel], HUKeJb, MUC,
BoJb(paM, BaHaaui Ba OOIIKAa MHUKpolyieMeHTiap Oynub, ¢ocdoputra kairta
UIUIOB OepwiraHjaa yinap YFuT TapkuOuaa kojaau. Jamnut OuiaH auagoXut
MUHEpAJJIAPUHU XOCWJI KWITaH KaTJIaMJIapHU Oup-OupuaaH ajoxuga axpatud
oynmaiian. Mapkasuit KucMuia Ky MUKIOp/ia JAJUTUT yupaca, CUPTHAA TUAOXUT,
alipuM  XxoJaTiapja TeckKapu kodmamanu. Jwamoxur TapkuOumaru cyndo
rypyxjaapHuar Qocdar muHepaimapu OwiaH OupukuO keTumu (HochOPUTHUHT
KUCJIOTAJIM TapyajlaHulll XMMHU3MHU Ba KUHETHUK >Kapa€Hjlapura Te€3 Ba EHIUI
napyajaHuIra TabCUp KypcaTaiu.

Huanoxut macainaH, ¢pochop KuciaoTa OWiiaH mapyajaHTaHa dpPKUH XO0JaTIu
cynart KUCIOTa XOCHJI OVIHIIM KyWHIark peakiusiiap OpKaiu coaup Oyiaam:

2Fe;03 - P,Os - 2503 - H,O + 2H3PO, + aq = 4FePQO, - 2H,0 + 2H,S0, +aq

Xocun Oynran cyndar KUCIOTa 3Ca JAUTATra TabCHUp KWIHO, KaJIuid

dTopanaTUTHU YCUMIIMK Y31allITUPYBYAH X0JIaTra YTKa3au.

3C8.3(PO4)2 : nCa(Cog, F,, O) - XH,0 + (n+6)H2804 +aq =
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=3Ca(H2PO,), + (n+6)CaS0O, +nCO, +2nHF +aq

PynanuHr acocuii MUHEpasI TApKUOWHY YpTaya (5): kBapi — 56,5; nana mmatu
— 0,65; dochoput — 31,1; xapbonar — 1,45; noricumon MuHepaymiap — 6,3; TeMup
ruapokcuu — 3,3, cheH, anaTuT, TypMalldH, IIUPKOH, YTIAEPOIN MOJAaNap, MTUPUT
TAITKUI KAJaIH.

KBapi pochoputnapaa xyaa xam HOTEKHC TapKajaraH Oyiaiu.

Jlana mmat OpTOKiIa3 Ba MUKPOKIIMH makiuaa Gochoput tapkudbuaa 1% rava
oynanu.

Oprokita3 noHansapuaa IMPKOH, allaTUT Ba TYPMAaJIH yapanu.

Kapbonatnu MuHepamiap Kydcu3 JOJIOMUTIAIITAH KAJIIHUTIAH TalIKUII
TOTITaH.

JloiicumMoH MuHepauiap OujaH kapOoHaTiIap 3ud OOFJIAHUINU HATHXKACHIIA
JIOMCUMOH IIEMEHTJIN KapOOHAaTIapHu XOCHII Kuirad. KBapii qoHanapuHuHT aTpodu
Ba €pUKIapuIa TEMUP TUIPOOKCUIU, YTIECPOAJIU Oupukmanap Oyiaau.

MOHTMOPWJUIOHUT Ba  KAOJWHUTra yXIiam JIOMCUMOH  MHUHepaiap
KapOoHatTjiap OujaH Oupra LEMEHTIM >KUHCIAp XOCWUJ KWIraH. XOM aiénaru
KapOoHatnapra yxmab, 0y MuHepaiiap KMHCIa OMp TEKUC TapKaiMaraH OYyiuo,
0ab3u MaliJOHIap/Ia YHUHT MUKJIOpY HOJIraya KaMannub 6opaau.

Cden, anatut, TypMaJIMH, UPKOH aJlOXUJa aXpaJiraH KapOOHAT — JIOWIU
IIEMEHT KYpUHUIITHIA OY1au.

Temup rugpooKkcuIM TacMasap *KuHcaap Epurna >Kouamran 0ynaau.

SV’pTa Ocué reosoruss Ba MHUHEpAT XOM aménap WIMHAM TagKUKOT
WHCTUTYTUHUHT WIMHH W3MaHUNIIapu Hatwkacuga [ymmob dochoputiapu
okcumnantupuiaradn 100-OP mMapkanu pucalki-oJMEH KHUCIOTa Ba KEPOCHUHHUHT
apanammanapu omian QuoTarus ycyauaa OOWUTHIIT MyMKHUHIIUTYA aHUKJTaH]IH.

Onunran ¢ochokoHIeHTpaT TapkuOu Kyunnaruda (5)6 P,Os — 26,20; CaO —
43,40; MgO —1,03; Fe,03 — 1,84; Al,03—1,70; FeO - 0,43; SO; - 2,69; CO, —4,79;
F — 2,94; spumaiinuran konauk 15,1; H,O — 0,67.
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IOxopuaa kenTupuiaran MabiyMOTIapAaH KYPUHUO TypUOIAMKH, Maxaylauii
dochoputnapnan cudatiu dochopiu VFAT OIUIN yUyH anbdarra sHTH YCyJuiap
yCTHJa WIMHN U3JIaHUILIap oud Oopuul 3apyp.

4. Kanuiiau Ty3J1apHUHT XaJK XYKATUTHAAT aXaMUsITH

Kuménamrupum, — KOMIUIEKC — MeXaHU3aluslall,  3JIEKTPJIAIITHPHUIL,
MeNUopalys HIIapu Ba TYNPOKHUHI YHYMJIOPJIUIMHHM OLIMpPUII Oopacuaaru
TaAOUpiap KUIUIOK XY>KaJUTWHU IOKCAITUPHILIAArd acoCHil WYyHaNIMIUIapAaH

XUCOOJIaHaAIN.

2011-2017 ¥Wimnnapaard Kaauiiad Ty3Jlap WIUIA0 YMKApHIl IWHAMUKACH Ba

2021 #imnrauva Oynran pexxanap 1.4 Ba 1.5 xagBaapia KeITHPUITAH.

1.4. xkanBaa

[Jasnar 2011 2012 2013 2014 2015 2016 2017
1 KaHaga 16532000 | 16461667 | 15907000 | 17394000 | 18796000 | 17853000 | 20299 000
2 Poccus 11001000 | 9235000 | 10121100 | 12272700 | 11546300 | 10928400 | 12 085100
3 | benapycb 8735765 7950654 6964 060 10336552 | 10494479 | 10015979 | 11518455
4 | bBpasuaus 619 346 548 533 492 152 492 355 481 269 499 082 484 877
5 AKL 1053706 917778 1055833 996 500 708 167 454 667 331000
6 | Y36ekuctoH 180 000 208 833 141017 160 593 238733 230075 280 000
7 MNonblwa 32 17 8154 20914 59123 64 793 129488
8 | Woppanua 2259 000 1824000 1744 000 2091 000 - -
1.5 :xaaBan

Kanuii Ty3apHHHI KaXoH O0030pHHH NpOorHo3u (MuuiHoH ToHHa K, O na) (IFA mabsiaymMoTiapH).

KypcaTtkuy 2017 iA. 2019 . 2019 . 2020 i. 2021 .

Munnuk KyssaTn 41.8 44.1 45.9 51.9 54.7

MNeTka3mb 6epul 38.0 39.5 41.8 44.4 47.0

Tanab 28.5 30.7 32.3 33.8 35.0

YHW nynaa:

- YFuTnap vwnab 24.9 26.9 28.5 29.8 31.0

YUKapuwmnaa

- BowkKa coxanapga 2.8 2.9 2.9 3.0 3.0

- MykoTUww 0.8 0.9 0.9 1.0 1.0

MyBo3saHaT 9.5 8.8 9.2 10.6 12.0

OpTUK4a MeTkasnb

6epULLHUHI YMYMUIA 25 22 22 24 25

netkasmb bepuwHn

HucbaTtn, %

Munepan yruTnap wmnad 4YWKapyBUYM 3aBOJjIap: Y30EKHCTOHIA EeTHUTa,

Kozorucronma  yura, TypkmManucroHma  ukkuara, KuprusuctoHaa  Ba
TypkMaHUCTOHIA 3Ca UYK.
Kumok  XyKanmuruHu UM34Wil Ba Xap TOMOHJIaMa WHTEHCHUBIAIIAA

KUMENAITUPUIT  aJloXyaa axamusaT kacO »srtamu. Kuménamrupum Vrutiap,
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yecumnukiaapan Myxodasza KWIMIMHUHT KUMEBUW BOCUTalapw, repOummmiap,
nedonraHTIap Ba ACCUKaHTIapAaH (HoHgaTaHuIIIaH noopar.

Ep yHYMIOpAUTHHM OIIMPHUII Ba YCUMIMKIAP O3YKJIAHUIIUHU SXIIAJIAIITa
XU3MAT KWIAJIUTaH MoJJanap yeum.aap €0 aTanaau.

Veummuk  yeumnr naBpuaa 6ab3d dNEMEHTIApHM XaBOJaH 0apr OpKaiw,
Gab3MIAPUHM 5Ca TYNPOKJAH ONAAW. YCHMIMKIAp TapkuOura 707aH  OPTHK
KUMEBHI 2JIeMeHTIap Kupaau. Yiapaan 16 tacu:

OpP20HO2eHNap - YTIEPOJl, KUCIOPOA, BOJOPOM, a30T; 301U INeMeHmaap -
dbocdhop, kanuii, KaJIbIMH, MarHU Ba OJTUHTYTYPT; MUKpOITIemeHmaap - 0op,
MOJUOACH, MHC, pPyX, KOOaJdbT, MapraHel] Ba TEMHUpP YCUMIUKIAPHUHT XaET
daonusaTH JaBOMUIA MyXUM axamusTra sragup. bup snemeHT YpHUHM OoIIKacu
O0oca oJMaiiaM, YYyHKH yJIapHUHT Xap Oupu YcuMiIMKIapaa Yy3ura Xxoc
QyHKIMsIapHE Gaxkapaan. Y CHMITHKIIap Ba TYIIPOK TapKHOHUTa GOIIKA 3JIeMEeHTIIap,
MacajaH, KpeMHHI, HaTpuH, XJop Ba OOIIKagap xaM KUPHUIIHM MyMKHH. AMMO, Oy
€k OolIKa 3JEMEHTIAPHUHT OYIHINN, YCUMIUKIAPD Xa€TH YYyH MYXHM axaMusT
kacO aTMaiiau. Smmn ycumiankiapra arMocdepasiad KeayBUd acoCHM dieMeHTIIap
yIaepoJl, KHUCIOpOJ Ba BOAOPOA XHUCOOJNIaHAaIW. By 3JI€eMEHTIapHUHT YIyld
VCUMIIMKHUHT KypYK Maccacura HucoaTtan 93,5% Hu TammkuiI 3Taau, Iy sKyMiiaaaH
yriepoara - 45%, kucinopoara - 42% Ba Bogopoara - 6,5%u Tyrpu kenaau.

VCUMIMKHUHT MebEpaa YCHINM Ba PHBOMIAHWIIM YYYH eTapid MHKIOPJA
03yKa MOJUIANapH OMJIaH TabMUHIAHUIIHN JO3KM. Y CHMITHKIIAp Y4yH a30T, hocdop,
KUMKW, KaJIbLMM, MAarHui, OJTUHTYTYPT Ba TEMHP acCOCHM O3yKa MOJJanapy
XUCOONAHAMN. YCHMIMKIApAarn 6y SIeMEHTIAp MUKIOPH I03aH OWp yIyml
domznan Oup Hewa dowmsraya OYnaau Ba MakpolIniemenmaap JIeHUIANIN.
Veummknapra 6ynapaaH Tamkapu 60p, MOJIMOACH, MHC, MapraHell, pyX Ba Iy
Kabu Oup KaTop YCUMIIMK Ba TYNPOKJa MHHTIAH Oup ymym dousna Oyimaauraxn
MoIanap 3apypaup. Yiap Muxkpodiemenmaap 1e6 HoOMIIaHATH.

SU’CI/IMHI/IKnapHI/IHr Xa€Tui aonusaTUIA YIIIEpod, KUCIOPOJ Ba BOJIOPOJIaH

KeWnH a30T, hochop Ba Kaauil XaM MyXUM axaMusITra sraaup. byHnaii snemeHTIap
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TYTTaH YCHUMJIMKJIAPHUHI O3yKa MAaxCyJOTIapy KHIUIOK XYKaJIUTHAA aCOCHU
MUHepa y2umaap HoMU OWIIaH FOPUTUIIAIH.

®docdop, a30T Ba Kamui YCUMIUK Y4YyH HSHT 3apyp O3yKa MOJJajapiaup.
Yeummuk 6y dIeMEHTIApHH TYHNPOKAAH OJNajM, HATHKAAA MOJIANap MHKIOPH
Huian-iuira kKaMaino, TYMPOKHUHT YHYMIOPJIMTH Macaiiu® 0opaiu, 0y SKUHHUHT
XOCUJIIOPAUTUTA cajiOuil Tabcup 3Taau. TYNPOKHUHT YHYMIOPJIMITUHU OIIMPUII
YUyH €pHH €Tapiu Japaxaaa YFUTIAHTUPUII Kepak.

Kamnii (K) — YCUMIIMKHUHT YIJIEBOJI Ba OKCHWJI alIMAIIMHYBHAA DHI MyXUM
(U3HONOTMK pPOJb YWHAWIM, a30THUHI aMMHUAKIM QopMaja Y3JIalTHPHIALI
MIAPOUTIAPUHN  AXIIMIAHAN. YCHMIMKHM Kaiduii OWiIaH O3HKIAHTHPHIN —
VCUMIIMKHUHT ~ aJOXUJa OpraHjapuHU PUBOXKJIAHUIIM YYYH KyWId OMUI
xucobOnanaau. Kanmii xyskalipa map0OaTtuia makap TYIJIaHUIINIa UMKOH sipaTaii,
Oy 3ca YCUMIIMKHUHT KHUINTa YUJAAMIAIUTHHA OUIUPAJId, TOMHP TapamJIApUHUHT
PUBOXIIAHMINM, XYyKalpaJapHUHT KaJIWHJIAIIUIINTa WMKOH Oepaau. YHIaH
TalIKapy, MOSHUHT MYCTAXKaMJIMTMHU OUIMIIWIa OJdMO KeJnaau Ba ylapHHU E€THO
KOJIMIITA YU IAMJIVJINTUHY OLLIAPATIH.

Kanuii kaproimika TyryHakjiapuja KpaxMajdl MHUKIOPUHH, KaH]l JIaBJiaru
WIIU3JIapya maKap MUKIOpUHY otupanu. Kanuii 1oH, cab3aBOT SKUHIIApH, MTaxTa
TOJIACH, KaHOI Ba 3UFUP TOJACHHUHT cudatu Ba Typiu MeBanap (y3yM, madrommu,
anejbCUH Ba OJIMA)HMHT TabMHUHM sXwwiaiian. KamuiHUHT eTUIIMaciIuru
ylnapHUHr cudarura cajOuii Tabcup dsTanu. Kamuil erummaranna, YCUMIIHMK
3aMOypyF Kacajulurura Tte3ja uvainuHaad. KamuiHUHT OpTHUIIA XOCHUJIHUHT
KYyTmaummura oauo Kenau.

['VHr - opranuk yrutnapaad SHT ¢oinanucu xucoomananu. ['YHr Tapkubuma
YHUHT Xap TOHHacujaa 5 Kr a3oT, 2,5 kr ¢ocdar aHruapua Ba OKr Kajauid OKCH/T
oynaau. TynmpokHU 03yKa MOJaiapy OUiiaH eTapianda TabMUHJIAIT y9yH reKTapura
20 nman 40 ToOHHaraya TryHr COJMHUIIM J03UM. Opranvk VruTiaap KHIILIOK
XY)KaJUTUHUHT KyH cailuH ycuO Oopaérran TanaOMHM KOHIUpPA OJIMAWIIM, YyHKU

IYHr Ba OOIIKa OpraHUK YFUTIAp TapKUOMIarun o3yKa MOJJalapyd MHUHepal

47



yrutiapaarura HucOatan 6up Heua 6apobap kam. Macanan, 1 T ryHr Tapkubuaa 5
Kr a30T Oyica, 1 T ammuakiu cenutpana 350 kr azot Oynaau.

JlexuH, MUHEpan YFUTJIApHU OWIraH X0Jija, MEbEPUIAa UIUIATUIUIIHN JIO3UM.
TynpokHM YFUTTAIITHPUNTHUHT V3UTHHA XOCWUJIOPJIMKHU OIIUPHIIHUHT STOHA
maptu 6ynub xucobsanMaiau. ByHUHT ydyH TynpoK cU(QaTUHUHT SXIIHIAHUIIH,
HKUHHM OEJITUIIaHTaH BaKT/1a CyFOPUIIUIIM, TYPJIU KacaJUIMK Ba 3apapKyHaH iajgapra
KapIIu KypaIuI JIO3UMIUP.

Munepan Vrutnapaadn (QoiianaHWwirasjga naxTa Ba OOIIKAa TEXHHK
SKUHJIAPHUHT XOCUJIM ToOOpa opT™MoKaa. Macanan, 1930 itunna Mapkasuit Ocuéna
xap Oup rekrap epaaH 7-8 Il maxTa OJIMHTaH OyJica, X0o3upra mnautra Keiuo,
reKkTapuaan ypra xucobna 29,2 1 xocusn onmuHMOKAa. Tynmpokka conuHrad xap 1kr
dbochop kymmmua 6-7 kr naxra, 50-60 kr kaprTomika, Xxap l1Kr a3zoT 3ca KyuMmua
paBuiga 15-20 kr naxta Ba 150Kr kapToIIKa OJIUIT UMKOHUHU OEPMOK/IA.

XOCUIIOPJIUKHU omupuiaara omuiiapau 6axosnamaa: AKHIxa 50% raua,
Opannusga 50-70% raga KymrMya XOCHII OJHII YFUTIAP XUCCACUTA TYFPH KETa/IH.

VTKasuiran TaaKUKOTIAp HATHYKACHIra Kypa, XOCHIIOPIHKHH OIIMPHIILIATH
YrutaapHuHT yaymu M1 X MaMiakaTIapuHIHT KOPaTYTPOKIM MUHTaKanapuaa 40-
50% ra, HOKOpa Tynpok MuHTaKamapuaa 60-75% ra, Mapkasuit
Ocuéna, XycycaH, Y30eKkHCTOH PecmyGimKacd XymdymHaard
~ yHymzop tynpokinapaa 50-60% ra Tyrpu xenaau.
bynapnan Ttamkapy Kajiuii MHCOHJIApP Ba  XaWBOHJIApra

O3yKaJlapy TapKUOUra KUpUTHIIAIH.

[IyHUHTAGK MHCOH OpraHuM3MuAa KYNruHa MeTa0oJIMK (YHKUMSIIAD Y4yH
MYXUMIHUP, OPraHU3UM/TH CYIOKJIMK Ba Xy:Kailpajap ypracuaa Tys3nap OalaHCUHU
Oup xwiga TyTUO Typaau, MYCKYJUlap PHUBOXHJA Ba HEpB (GYHKUUSIIADUHU

AXILIANIa MyXuM OYnu0 MeaniieHaza KeHr KyJlaHa/Iu.
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The History of Potash

Element symbol K comes from Latin Kalium

Allow trees to bioaccumulate K and
boil wood ash to recover nutrients...

Wood ash boiled in pots (pot-ash)

Not a sustainable practice

(N
WNHcoH Tapkubuaa kaaui Kyn HaTpuil kKaM OyJiraH O3MK OBKATJIAPHU KYIPOK

MCTUMOJT KWJICa KOH OOCHMMU OIIIMII Ba MHCYJITTa YAIMHUIIAH XOIU Oy UMUK
KUXaTJaH acociiaHTaH. YOopBaymJIMK Ba TappaHAavymIdKAa O3yKaiap TapKuOWra
KHUPUTHIITAH

Kanuii snementununr 6enrucu K notunua Kalium cy3ununr 6omr xapuduaan
OJIMHTaH.Y JapaxuTiap Ie0I03ac Kamwisapiapuaa OWOCHHTE3/IapIa UIITHPOK
THO TyKuUManapja saxiy uurmiaad. O3yka KamuiHA OJUI YIYH JapaxT KyJulapu
uaunIapaa KaiHatuiaaad. Mana 1myHmaH kanuii - potash ( maum (ropimiok)ma

KalHATWIITaH 1apaxT KyJd HOMHWHH OJITaH).

2. Kammiism yruraap umad YMKaApUII COXACHAArd >KaXOHJAa Ba
pecny0JuKaAMU31a MABKY/l HAKTUMOUIN-UKTHCOTUIN MCJIOXOTJIAP

Coxanumne xom auié xapumacu

Munepan yruTnap unuiad yYMKapUIga >KaxoHJa KyHHUJard Xoccajapu
MaBXy/I:

Ninad yukapuniHu XoMam€Hu MaBXXyJINTUra Ba €TKa3WIIUIITUHA TYFpUJIaH-
TYFpU OOFJIMKIIUTHY: a30TJIM YFUT UIIIa0 YMKAPUII YIyH TaOUUi Ta3HU MaBXKYJIUTH,
dbocdopau Ba KWLM YFUTIApHU UITA0 YMKapUI yayH ¢ocdaTiiapHy Ba KaTuniIn
TY3JIApHU MABXKY1JIUTH;

Munepan yrutnap unuiad 4YMKApHIl KOPXOHATApW SKOWJIAIIMINN YJIapHH

0030paa AKCIOPT KWIMHUIIMHN TabMUHJIAWIN: a30TIU YFUTIApPHU Typura Kapao
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25-40%, dochopmu yruTmapaunr 35-50%, kanuiinu yrutaapHuHT 75%3KCcnopTra

1000pHIIaIH.

A3zoTnu yrutinap unuiad YuKapuil yayH 3apyp OyJIraH aMMuak acocaH XUTOM

Ba Skun [lapkna >xoinamrad. AMMHAaKHUA 3KCHOPT KWJIYBUM ap30H 3HEPIHUSCU

MaBxyJ1 OVaran acocuid naBnatiap: Axun [lapk, Poccus, Ykpanna. AKII onaun

aMMUAKHHM 4YeTjaH onud KeiraH Oyica, OYTyHKM KyHJa ylapia aMMHUaK HIao

YUKAPULI PUBOKIIAHTAH.

2014 ¥umHUHT MabJiyMOTIIapura kypa skaxonga Qocdopau xom amlHu

3axupacu 69 MIpA. TOHHAHU TaIlIKWJ 3Taau. by KoHnap xaxonaaru 15 naBnatuaa

JKOMJIAINTaH.

PazseeganHue NOGTBERKOEHHEE 3aNack GaCSITHOID CRIPLA 8 MHPE MO G3HHEM COCTAHAMIOT No
OaHHBIM HA Hawana X014 r. G2 mnpg. ToOHH B pacnoaosedsl B Sosee vem 15 cTpaHax mepa.
Hpynuadwamn sanacamy odnapgaer Mapoxna.

SAKHHE
[
SOCTOR

%

Ceq.
Adipsa

YHpausi  Ea

Benapy

Npieai BocraK
HM-IHI:J | Epaikn :;; Pocces h‘“‘—':_lr”;:fo 5% Hamall  gpae
B% “utah ¥ LECRT PN L, _,|'r|:cnr:pha H:;;im CLIJA_// E%
% AMpHE a 1%  Poooas
a AQpuia
E5% a5
Hemownoe: ¥poonaaud, EapoXuwea, 8F, U5 Geological Survey
Puc. 3 MupoBbie 3anacki Puc. 4 MoWwHOCTHA No PHE. 5 MupoBbie 3anackl
HanMHAHBMX pya NPoOHIBOACTEY AMMHAKA drochopdopuTHeIX pya
10 mapa. Toud KO 210,56 mnH. TOHH 69 mapa. TOHH

Pacwm 3. Kanuiinu pynanapau xaxonjaaru 3axupacu 10 mapa touna KO

Pacm 4. AMMuak nnnabd ynkapui kopxoHaiapu 210,6 MiIH.TOHHA

Pacm 5. @ochopnu pynanapHUHT KaxOHIAru 3axupanapu 69 mipj ToOHHa

K¥yn mukaopaa Mmunepan YruTiap viuiad YuKapyBud gaBiatiap: Xutou, PO,

Kanana, AKII.

Kyn muknopaa MmuHepan yrutiap KyJulaétran aasiatiap: Xurou, Uanus,

bpazumms, AKILIL

A30TIM JFUTIAPHU DKCIIOPT KMilyBuM nasnatiap: lapkuii EBpona, mapkuit

Ba rapouit Ocué. JKaxoH O030pMHHU a30TJIU YFUTIAp OWIaH TabMHUHJIOBYHU
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naBiarnap: Xwutod, Karap, Owman, Caynus Apabuctonu, Mucp, Mapkazuii
Amepuka (Tpunuman, TobGaro), PO, Ykpaumna. Ummopt KuiyBYM JaBiatiap:

Kany6wuit Ocué, llumonuii Amepuka Ba JIoTun AMepukacu.

Kansaa 1.6
Kanuiiyia yrut/IapHu KaxoH 0030puaa COTHJIHUINN, MUHI TOHHA
JaBaataap Kanuii xjiopua
2011 2012 2013
Fapbuit EBpona 31 234 109
Mapxkasuit EBporma -671 -684 -681
ITapxuii EBpomna Ba Ypra Ocué 10075 7920 8141
Hlumonuit Amepuka 5485 4424 5400
Jlotun AMepuka 4862 -4814 -5108
Adpuxka -385 -411 -473
Fap6uit Oué 3811 3087 3310
XKanyowuit Ocué -3552 -2187 -2470
[Mapkwmit Ocué -9579 -7213 -7978
Oxkeanus -289 -239 -266

Kaxon 0030puaaru yrapuuiap

Munepan yrutTnapra Tajgad ycuiid Ba yHUHT Kyiail TaHHapXu wuiniabd
YUKApUIl KyBBaTUHM OIIMINKMIa oju0 kengauiap. JICKHUH, MaKpOUKTUCOAMM X0JatT
y3rapyilld WHBECTULIMOH JIOMHUXaNTapHU OaKapUIUIINra cajJOuil TabCUp TAH.

2013 irna kamuii xmopua uniad ynkapumina Kanana ( PotashCorp -2,3 muta
ToHHa 1 ¥Wunga, Mosaic — 1,15 muH. Tonna 1 iunga), Poccus (Ypankamuii -
1,5mnn.ToHHa 1 Hiunga), benapycp kanmit — 0,6 mun.ToHHa 1 #iwnna, Xutoit -0,45
MiHT 1 #innma. 2014 nnna [FA mabnymoTiapura Kypa Kajauiiid YFUTIap UILiao
YUKApUIIl KOPXOHAJTApHUHT KyBBaTH 5% (87,1 MiH.T Taya) oumau Xutoit 650 MUHT
toHHara Ba [Ilumonuit Amepukana 1,1 muH.ToHHa, benopyccusna 1,6 miiH ToHHara
OIIIMIIIA PBA3UTA.

2015 #iunma P® na xyeBatu 100MHHT TOHHAa KOMIUIEKC YFUT OViTaH SHTH
“@ocArpo” KOpXOHACH HUIITA TYLIU, TaTapCcTOHAA SIHIU 3aBOJI UIITa TYIILIH.

IFA mabnymoTnapura kypa 2013/2014 itmnnapaa xaxoHaa MUHEpasl YruTra

tanad 180,9mnn/itmnga (o3yka siaeMeHTiap OVitmda) — rTada omad. A30TiH
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VFUTIApHUHT KyJutaHwamu 2,1%-ra , Kanuidiau VFUTIAPHUHT KYJUIQHWIAIOWA —
3,8% -ra omam, hochopiu YruTnapHUHT KyJutaHwmmyg dca 3,1% ra kamaiau.

Mumnepan yrutra tanad lapkuit Ocué, Jlotun Amepukana, Appuxaaa omiau.
Jlexun Kany6uit AMepukazna, EBponana Ba rapOuit Ocuéna munepan yrurra tanad
racauam.

IFA MabnymoTinapura kypa MHHEpaj YruTiapra Tanad sSHrM KyBatiapra
Hucbatan opkaga koamoxaa. Kemaxkakna , 2018 Hunma azotnim yrutiap Oyiinua
nucbananc 9%-ra omanu, ¢pochopnu yrutnap Oyitnya 8%-ra, kanuitnu Yrutiap
oyitnua 26%-ra orraau.

X03Upru KyH/a CEeKHH TabCUP STyBUaH Ba MUKpOdJIeMHTIU (Zn, B/, Mg, Mn
Ba X,K,) YFUTJIapra Tajad ommMoKa.

Kansan 1.7

Kaxonga 2012-2015 ii. MuHepaa YFUTIAPHUHT KYJJIAHWINIIHA, MJIH.T.

03yKa 3JIeMeHT.JIap Oyiun4a

2012/2013 | 2013/2014 | 2014/2015 | 2015/2016
Aszotiu yrutaap (N) 108,1 110,4 11,8 112,9
dochopau VFUTIAp 41,6 40,3 41,3 41,8
(P20x)
Kammiinu yrutnap (K20) 29,1 30,2 315 31,8
Kamu 178,8 180,9 184,6 186,5

Pacm 6. 2014 iinnaa skaxoHaa YFUT KYJUIAHWINIIN CTYPKTYpacu
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IFA mabnymotnapura kypa Kaiauitnu yrutnapra tanad 4%-ra omau Ba 31,5
MJIH. TOHHAHU Tawkwi 3tau. by xomar Mnaaus, Xuron, Manaisus Ba
NHnoHe3usaa Ky3aTHiIMOK/IA.
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Hemowus: index Mundi

Pacm 7. 12 2000-2015 iinsiapaa YFUTIAPHUHT HAPXH TMHAMMKACH

Azotnu Ba ocdopau yrurinapra HucOaTaH Kauiiau YruTiap 0030pu Oup
Teku3aa puBoxiana. 2008 iwina KaauiaT YFUTIAPHUHT HAPXU KECKUH OLIIM Ba
2012 yinnpa macain.

2013 imnpa benapych Kanuii MIIMHM TYXTaTraHW Ba “‘Ypankanuid’ naru
y3rapHILIap KaIHilIy YFUTIap 6030pUra cabIOuil Tabcup Tamiap. WM naBomuna
kanui xsopuaHuHr Hapxu 410-450 AKII pommapnan 300-330 posmapraua
nacamam.

2014 #unna kamuit xymopugHuHr Hapxu 2013 #unra wucbGatan 22%-ra
nacaiiqu Ba 297 AKII nommapau tamkun 3tau. KoHTpakT Oyitmda Kaauidmu
Vrutnapuu cotunuiu 2014 innga 305 AKII nonnapruHu Talkuil 3Tad. XUHIUCTOH
322 AKIII nonnmapaan coTu®d o,

2015 Wnnga kanuid XJIOpUIHUHT coTrinil Hapxu 2,4%-ra omnu 2014 finnra

HUcOAaTaH.
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Pacm 8.

OUHAMUKACU

s
-

4 #an a01%
i i i

Hemounus: PATY
Piac. 11 Quuamiida ued Ha xnopud kanwa g 2012-2015 ., 5/ enor FOB Bantwsa
2012-2015 uunnapoa xanuii X10PUOHUHE HAPXUHU V32apuud

2012-2015 iinnnapaa kaJaui XJOPUIHUHT YPTadya HAPXH

Kansaua 1.8.

2012

2013

2014

2015

Virapumaap
2013/2012

Virapumaap
2014/2013

Virapumaap
2015/2014

Kamuit
XJI0pUJI

459,0

379,2

297,2

306

-17%

-22%

+2,4%

7KaxoH 0030puaa JULEH3UIIAP

Poccuss xopxonamapu TOII-ra ab3ocu OYynubO wmuHEpan VFUT HILIA0

YUKAPYBYM KOPXOHAJIAP YUYH MaxXCyJIOTHU YETra COTUII acocui (hakTop.

HlyHUHr y4yH COXaHM PUBOXJIAHWUIIMHM Oaxojall y4yH MaxaJlIui

KOpXOHAJIAPHU MO3UIMSUTAPUHN KYPUO YUKHIII JTO3UM.

BbyryHku kyHna O030pHHMHI OJIMHIY 0o30pJiapAaH GapKyd — YJIapHUHT Ky

naBnaTiapaa akmusicu Oopnuru. JKaxon 6o3opupa Kanmamanunar Potash Corp

KOPXOHACHMHUHT UlIad ynkapuin KyBBatu JKanyOuii Ba Jlotun Amepuka, XuToi

Ba SkuH lllapk naBnatiapaaru kopxoHanapra Hucoatan 15% Hu Tamkui staau. by

KOpXOHa 8,7 MJIH TOHHA KaJIMH{ XJIOPpHJI NILIa0 YMKapaIu.
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Munepan yruTiap unuiad yukapuil OVitnya MKKUHYM HUPUK KOpXOHa — Oy
“Mosaik” kopxonacu. by kopxoHa kamuiinm Ba ¢ocopiau VFUTIAp HILIA0
yukapaau. by xopxonamap xaxoH 0o3zopuaa nuaep xucoOnaHaau. PecmyOnnka
UKTUCOAUETUHUHT PUBOMJIAHUIIM KUMEBUNM caHoatura Oofnuk. Kuméuit
CaHOATHHMHT IOTYKJIapH OWJIaH SHEPreTHKa, KUIIUIOK XY KaJluTrH, MallMHOCO3JIMK Ba
SHTWJI caHOAaT Ba OOIIKA COXaJapHUHT XKaXOHJAru YpHU aHUKJIaHAIH.

byryaru kynaa kuM€ caHOaTMHUHI MaxcysorinapuHuHr 100000 typum
MabJIyM.

KuméBuii MarepuayyiapHi XaXMUHU Ba KYJUIAHWIMIIMHU OLIWIIM HILIA0
YUKAPUII KOPXOHAJAPHUHI MOJIUN-TEXHUKAaBUW Oa3aHW SIHTWIAll YYyH acoc
O0ym6 xucobiaHaau.

Kunuiok XyKaJIMKHY pUBOKIIAHUIIN, KAIUIOK XY KAJIUTH YCUMIIMKIAPUHUHT
XOCWJIJIOPJUTHHU OIIMPHUII MHUHEpal YFUTCU3, MECTULUA, repOuLUICU3 Ba SIHTU
YCUMIIMKIIAPCU3 MYMKHH 3Mac.

SAuru ¢apmaneBTMKa CaHOATH PUBOXKJIAHUIIM KUMEBUU MOAJANIpra Ba
KMMEBUI TEXHOJIOTUSIAPra aCOCIAHTaH.

bup innga xaxon OVitmdya mMuHepan YruUTHapHUHT Kymianwmumm 150-160
MJIpA. TOHHAHM Tamkuia dTaau. JKaxoH 0o30puga MHHEpal YFUTHH acOCUM
ucteeMourcu Oymnap: Xutout -32%, Unaus- 14%, AKII — 13% Ba bpazunus —
6,4%.

V36exucTon Pecniy6nvkacu kKuMEBUN CAHOATUHUHT aCOCUM MyHamuynapuaan
Ooupu, Oy- MuHepan VFuT unuiad uyukapuil. JKaxoHja KUNUIOK XV KaTUTHUHU
PUBOXKJIAHUIL ~ TEHACHLUMSICH  MHHEpaldl  YFUTJIAPHM  MIUIA0  YHUKApUILHU
PHUBOKJIAHUILIUTA TabCUP 3TaAH. AXOJIMHHU YCUIIMHU Ba Xap OUp HHCOH y4YyH ypTaua
KasiopuiiHu 9%-raua ommmuHu uHOOaTra oaubd 2030 Hunga KUILIIOK XYKaJIUK
MaxcCyJIOTJIapuHU ucTheMou Kuni 60%-ra omaau.

O3HMK-OBKaT MYaMMOCHHHM XaJI 3THII YYyH O3yK OBKAaT MaxCyJIOTJIApUHU
UIUIad YMKApUIIMHA Ba YHMHI TapKUOMAArd o3yKa 3JEMEHTIapHU MUKIOPUHU

OLIMPHUII YYyH MHMHEPAI YFUTIAP KEHI KYJUIAHWIMIIM JIO3UM. YHJIAH TAallIKapH,
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XKaxoHAa uKIuM y3rapumy 6mnan 2030 iimnga xaiganaauras ep maitnonu 55%-ra
kamasau. LLlyHuHr yayH MuHEpas YFuTaap KyJjuam — A0Ja3ap0 MyaMMo.

byrynku kyHpa aiipum MuHepanl VFUTIApHH KyJulall KamaiuO, KOMILIEKC
YFUTJIAp KEHT KYJUIAHWIMOK/A.

Xo3upru kyHaa Pecnybnuka kumé canoatuga 170-maH OpTUK MaxcysoT
unuiad yukapuiIMokaa. PecnyOiamkaHMHT MMpPUK KopXoHanmapu ““Y3kumécaHoat”’
AK-ra Oupmammgunap. “Y3kumécanoar” AXK-HuHT Kyn xopxonamapu 1960-1980
Huiapaa Kypuianb 6up Heya MapoTaba pexkoHCTpyKuusutanau. OXupru Wusuiapaa
“Kyurupor conga 3aBoau” Ba “‘JlexkoHOOOn Kamuiinv VFUTIAp UILUIA0
YUKApUIL KOPXOHAJIApU HIIra TYWAW. XO03Wpru KyHaa OxaHraponaa pesuHa
MaxCyJIOTJIapu MIUIA0 YMKApHIll KOpXOHAcM Ba aMMHak, kapbamua, Ba [IBX
MaxCyJIOTJIapy HIILIA0 YHKAPUIL KOPXOHATAPU UIITA TYIJIH.

KumEBuii caHOaTMHUHT caMapaJopiuTrv SIHTU TEXHOJIOTHsUIapra OOFIIHK.
Suru TexHonorWsAJap — acocuja MaxauiMid XoMm aménapiaH IoKopu cudariu
MaxcCyJIOTJIap OJUII MyMKHH.

PecnyOnukaHuHT KUME CAaHOATUHU PUBOMIIAHTUPHUIIT YIYH TEXHOJIOTHUSIIIAPHU
yriieBojiopojJiapra acociabd MuHepan pecypciapliaH kKeHr ¢GoiganaHul sHru
MaxcCyJIOT OJIMII 3apyp.

byrynuru kyaga OAXK “Y3KkuMECaHOTHUHI MaKCaJu KUME CAaHOATUHU STHTH
TEXHOJIOTHSUIApHU  KYJu1ad MoOJAepHM3alusIall, peKoHCTpykiusiam. by »sca
MaxCyJOpTIapHU HAPXUHU Macailuimra Ba CU(paTHHM SIXITUIAIITA KeITHPAIH.

HOTyK Xxoprkuii KOMOaHUsIApHUA ka0 3THUO KyIIMa KOpXOHAJIap TaIlKWI

ATUO 3KCHOPTra MyHAITUPUITaH MaxCylOTIapHU U0 YAKHUILI MyMKHH.

6. Kaauiijam Ty3/1ap oJM y4yH acocuii XoM améaap. Y30eKUCTOHHUHT

KAJIMIJIM TY3/1ap KOHJIApH.

Kanuitnu mapaannapHUHT acoCUi MaHOau JICHTU3 CYBIapUAUD:
1. Kagumru a3Hrusnap, X03Upru KyHjia ep Tarujaa KoJiraH.

2. lllyp nenrus cysnapu.
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Potassium Cycles through Complicated Ecosystems
to Sustain Plant and Animal Life

K in liquid
fraction
to water
courses

Minerals Harvest
deposited
a i '
Plant uptake
& growth
Extraction Potash
mining aF applicat_ion
salt pa Separation of  to soil
salts’ for use as
fertilizer
Wtien

Jlenru3 cyBinapumaH Xocui OyJraH KaJWWAIW MabJaHapJaH OJMHTaH KaJlui
VCUMJIMK Ba XaWBOHJIAp PHUBOXJIAHUIINAA WINTHPOK JTHO SHA CYB OpKaJIH
MabJlaHjapra alIaHUIIeK MypakKkad [UKIMK SKOCUCTEMaH!U XOCHIT KU u.

Kanuii mabpnannapu — xjopujiap, cyibdariap Ba CHJIMKaTIapAaH uOopar

dboinanm (kKaJuifHU ¥3 WuYWra OJIraH) MHUHEpa/ulapJilaH Ba MabJaHra apasaniio
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KOJITaH KepaKCH3 )KMHC MUHEpaJlJIapy apaaliManapiaad XoCuil OYIrad Ty31Iu TOF
JKWHCIJIAPYUHHU Y3 UUNATA OJIAJIH.

1.9. - :xkaaBaa

. K>0, % | 3uunuru,
Homu Ty3 TapkuOu Kanuit MUHEpaLIapu MHKIOpH N
CunsBunaut | NaCl- KCI -
CuIIbBUH KCI 2%_32 > 2000
Kapnammur | KCI - MgCl; - 6H,0 17 1600
Kaunut KCI - MgSOq, - 3H,0 19 2100
enut K2SO4 - MgSO, - 6H,0 23 2100
JlanrGeiinut | KoSO4 - 2MgSO4 23 2800
[Momuramut | KaSO4 - MgSO4 - 2CaS0;4 - 2H50 16 2700
AJ]yHI/IT (K,Na)2804 : A12(804)3 : 4A1(OH)3 23 2700
Hedenmumm
koHmentpar | (K,Na)0 - Al,O3 - 2Si0, 6-7 2600
Jleonut K2SO4 - 2MgS04 -4H,0 174 2250
Kanynur K2SO4 - CaSOq - H20 28 66 2600
Kamu6opur | K;0O - 4MgO - 11B,0;5 - 18H,0 5 57 2100
['mazepur 3K3S0; - NaSO4 49’ 37 2700
Jletinut K20 - Al,O3 - 4Si10; 21,56 2500
I'maykonut | (K,Na),0-(Mg,Ca,Fe)O-(Fe,Al),03 12’27 2200-
-4S10,-2H,0 ’ 2800

Kamuii wMabnanu TapkuOura JIOW-KapOOHAT JKUHCIApH, MHUHEpaap,
kymmmyuanap: ramut — NaCl, runc — CaS04:2H20, xuzepur — MgSO4+4H20 nap
KUPAIH.

EpHUHT yCTKM KaTTHK KaTiaamuaa Kaiuil Mmuknopu 1,5%ra skun. Kanui kyn
JKUHCIIapJlaH TapKUO TOMNraH aJllOMOCWIIMKATiIap, Jdajia IINarjiapy, rpaHuTiIap,
NICHUTJIAp, KATTUK Ka3uO OJMHAJAWraH Ty3 KaTJiamJiapd Ba Ty3 JpUTMalapu
TapKUOUTa KUpaIu.

Kanuii Mabgannapu — ynapaa y €ku Oy MUHEpayiap MUKIOPUHUHT KYTUIUTH
Oyiirya aHWKJIaHAIH.

Kanuii MabiaHIapuHUHT KUMMATIU apajammManapu — Opom, Hoa, pyouaui,
MUC, pyX Ba OomIKamap.

KanuitHuHr MyxuM Ty3JapuiaH — XJOpPHUI, CyJbdpaT Ba yiapJaH XOCHII

Oynmaauran MUHEpaiap XHUCOOIaHa IH.
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Jparu3 Ba okean cyBnapuaa taxmuHal 0,05% kanuit 6op. [[yHé okeanunaru
taxmuHaH 1,370*10° km mukmopuparu cysga 7 * 10 tomna K,O 6op. lllynpaii
KWINO AyHE OKE€aHU KAJIMWUIM OMpUKMaJIapHUHT TyraHMac MaHOauup.

Kammiinin mMabaaHaapuHUHr AyHE OyilMya y4dpamm.Y30K 4YeT JaBiaTiap

opacujia KalMil Ty3JapuHU MIUIA0 YUKApUIl Ba  3axupacu  Oyinua

The Largest Potash
Deposits Are Deep
Beneath the Earth’s

0l Surface
Potash recovery requires
complex and expensive
S0 mining techniques
The depth of the ore may
limit access to the deposit
000 ma_

otash Deposit

Example: Saskatchewan Deposits

oupuHun ypunHu Kananasramnaiinu. Kanagagaru sHT HUpUK Kaaud Ty3/1apu KOHU
CackaueB OynmmO, CHJIBBUHUT Ba KapHAUIUT MHUHepauiapuaaH ubopar. Kamuit
Ty3Japu KatiaMUHUHT uyyKypaurd 750man 2500 m.rava, CUJIBBUHUT KaTjiamiiapu
Kanuuiaury 1,5 nan 5,2 merpraya, MabJaHiaru SpuMaiiurad KOJIJUK MUKIOpH 1 -
8%.

AKHIaaru kaauii ty3napu pecypceiapu Hero-Mexuko, Kanudopuus Ba FOta
mraTiapuaa skounamrad. KapncOan atpoduaarn kanui Ty3jaapu Katjamiiapu
acocuil caHoaT axamustura sra. Kanmil Ty3mapu CHIBBUHMT, JIaHTOCWHUT Ba

MOJIMTAJIUT/IaH UOopart.
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CunpBuaHT KaTimamiapuHu Kasub osmm 300-460 M. 9yKypawkma om0
Ooopunanu, Katiam Kamuuaaurd 1,2-4,2 m. HlyHuHr1ek 1aHrOelHUT KaTiaMmiIapy XaMm
Ka3u0 OJIMHAJIH.

I'epmanus (OMoHMSI) KaJIUii Ty3JJapUHUHT KaTTa 3axupanapu JKanyouit Ba
[[Iumonnii I"annaBep parionnapu, Ilactku Ba FOxopu PeliH XaB3anapu, IIyHUHTIEK
Bepa-Byned Ba XanyOuii I'apu okpyriapu derapanapuia Tyrianrad. Kanmii
MabJAHJIAPUHUHT acOCUi KOHJapu DOpaHUMSAHUHI JJb3acHAa >KOWJIAIITaH.
Kanuii tyzmapu 400-1000 M. yyKypimkaa >xoinamrat, KaTiaMJIapHUHT KAJTWHIIUTH
2-6 m, mapnangaru K>O muknopu 16-21%.

Ucnanusana kaaumil Ty3japu KaTiamiaapu bapcenoHa mnpoBUHIMSICHIA
xoinamrad (Karanon Ba HaBap xoHapy) CUIBBUHHUT Ba KapHAJUIMTAAH TAIIKUI
tonrad. KapHa/umiT KaTiaMUHUHT Kanuaiaura 15 m.ra skuH, KoOvuknopu — 12-
16%. KapHaimuT ocTuaa Maxcyiaaop CHIBBUHUAT KAaTJIaMH >KOWJIAIITaH, KAJIMHIINTY
0,9man 7,2 m.rava, K>O mukaopu 17% saxud. KaTtanoH KoHIapujard Kajauu
TOPU30HTUHUHTI KOoMnamum 9yKypaura 275-1500 m. vHu tamkwn araau, HaBapaa
sca 100-400 M.HM TAIIKHII KUJIadu.

Uranussauur kaauii Ty3inapudu cudamiu Karinamiapu K20 muknopu 12%
aKuH KauHutaaHn ubopar. Ymap Cunmmus opommpa 300-540 M gykypaurumaa
YKOWJIAILITaH.

Anranssauar  Mopkmmp Kanmii KOHNApuaa CUIBBMHUT —KaTJIaMIIapH
ropu3oHTanb Xoiaa 975-1200 m. yyKypiuvka »oinamrad. Murim katiiam KaJIuHIATH
23 m.rayva.

Wcpomina kaamii Ty3aapn Man6au Ymuk (MepTBoe Mope) I9HTH3 palacy
xucobOnmaHaau. XaB3ajiapja KapHaJUTUT YYKTUPUIIAAH, CYHTpa CHIIbBUHUTIA KalTa
unuiaHaay, OyHjaa QuoTamus Ba WMCCUK DJPUTHIN YCYyIM KyulaHuiaaau. Kanuii
Ty3napu 3axupanapu, myHuHTAEeK [loabma, Konro, Mapokko Ba 0Oormika
MamJIaKaTiaapaa MaBxyaIup.

MAXnarn Kaauidid MabJAaH KOHJIApPU. SKMH 4YerT »dJuiapaa Kajuuil
Ty3JapUHUHT 22 Ta KOHU XUCOOTa OJIMHTaH, KUIUPUO TOMUJITAH 3axupanap yTraH

acpHuHr 70 Wwtapuna 24 mipA. T. TaIKWI 3TAW Ba ¢akaT 2,5 MipJ. TOHHAcH
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cCaHOoAaT 3axypajapura TyFpH Kejaaau. JHI UUpPUK Kaiuil koHiaapu: BepxHekamck Ba
Bepxneneuopck (Ypan); Crapooun, KomarkeBuun Ba IlerpukoB (benopyccus);
[Ipukapnatee (Ykpauna); Taypmak Ba Kapmok (Typkmanucton); KwusH
(Kosorucron); Tro6sraran (Y306eKUCTOH);

Crapo6un koHu — benopyccHsHMHr Kanui Ka3uO oJuMHaAWraH OacceiHu
(xaB3ach). [Ipunsate yykypauruaa Conuropck Ba CTapoOuH maxapiaapu Xyayauaa
xoinamrad. CtapoOuH Kaiui Ty3napu KoHM BepxHexkaMck KoHJapu kKaOu ¢akat
XJIOPUJIAp — CHJIBBUHUT Ba KapHALTUT OwiaH mabiaymaup. CTapoOuH KOHUHHUHT
KaJIM{A Ty3/lapyu TapKuOM Ba TY3WIMIIM OwiaH BepxHekamMCcK KOHU Ty3JapujaH
xugauii gapk Kuwinanu. JIod apamanmManlapUHUHT OPTUKYa MUKIOPH Ba KOHHHUHT
Kylla Mypakkad Ty3WuIIM, yJapHU KalTa HIUIAlra KaTrra TabCUp KWIIAJIH.
CrapoOUH KOHU TYpTTa CHJIBBUHUT rOpU30HTIIapura sra. ['opu3oHTIap TOuI Ty3H,
KapHAJUIUT Ba JIOM KaTiamyiapy OWIJIaH aJMaIlinHUO TypaJiu.

IMerpuxoB koHu 1966 iinnga ounnrad Ba [Terpukos maxap (I"os1b BUTOSATH)
xynyauaa lIpunsars 9yKypJIMTHHUHT MapKa3uil KNCMHIA Konamrad. KOHHUHT Ty3
KaTjlaMd KeCUMHU TapkuOuja kanuii Oynran 20ra sSIKUH TOPU30HTJIAPHU TAIIKHII
kwnaan. Kanuit katnamMuauHr Kanuaiura 1300M.ra etagu. MaxcynoT 30Hacu KyIn
MapTa aiMamu0 TypaauraH TajluT, CWIBBMH Ba TY3CU3 JKMHCHAp (JOJIOMMT,
aHTUJPUT, JION, MEpreib, aJIEBPOJIUT) KaTilaMiiapuaad noopar.

Ipuxkapnaree (Kapmar osau) konnapu JIeBoB Ba lBaHo-PpaHKoB
BUJiosTIIapu verapanapuaa Kapmar OVitnad suu 20-25 M Karjgam KYpUHHINNAA
Kounamrad. Ynapaan sHr Hupukiapu: CrtebnukoB, Kamym, Tomun, Iluitno,
Hom6poBckuii, HuneB, TpoctsHen. VYmnap acocaH JaHMOECHHUT-KAWHWUTIA Ba
KaWHWUTIIA KUHCHap OwinaH skammanrad. Kamuii Ty3napu kamimamaa (KOHJIApH)
IIYHUHTJEK  CUJIbBUHUT, KHU3EPUT, TMOJUrajJuT Ba OOIIKa MHUHEpaiap
KYpUHUIIHAAIUP. XJIOPHUA-CyIb(aT Typuaaru Kajiui Ty3JapuHUHT Oopiuru Oy
KOHHUHT, XJIOPCU3 Kajuil VFUTIapuHU HIIad YMKApUIl YYyH SITOHA XOM amé
0a3acu HKaHJIUTHHU KypcaTau.

Kapmiok Ba INaypaak konaapu Typkmanuctonaa sxoinarirad. KCl muknopu

21-35%. Kapnionk KOHMHMHI Kajluid Ty3J1apyd CUIBBMHUT Ba KapHAJUIMTIAH,
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[Naypnak sca cunbBUHHTIAH nOopataup. Ty3mu kariam KamuHiura 8§00-900 mra
eTaiu.

AKunsiH KoHM AKTIOOMHCK IIaxXpy SIKUHKJIA *Koinamrad. KoH MKKuTa KaJuiam
ropu3oHTra sra. [lactku ropu3oHT 25-37 M. yMyMHil KaIMHIUKIArd 3Ta MOJIUTaIuT
nayKajapuaH TallKWI TOMraH, IOKOpUcH 3ca Kanuuiaurd 10-20 M. 6yiran ukkura
CHUJIBLBUHHUT Taukanapujaan uooparaup. [lomurammraa K,O10-11%, cunbBuHUTIA
19-21% K70 (30-33% KCI) tamkwmn atamu. Katimam aykypiwru 400m gan 750M raua
KaTJIaMJIApHUHT TY3WIMIIN Mypakka0d Ba YJIApHUHT KAIMHIUTH OUp XUJI AMac; Oup
XU J)KOoMmapaa €prmnuiap, KaTJIaMHUHT TTapYajlaHAIIUIapy Ba OOMIKa Oy3vIIAIILIap
MaBXKy/I.

Trwodraran kaaumidau Ttyszaapu. 1951-itmnna Tro63rataH aHTUKIMHATIUIA
ydTa TOPU30HTAATH KaJui Ty3JIapyu OWIaH TOMI Ty3W KATHHIUTH ouniiau. KOkopu Ba
ypracu HocaHOAaT macTkuck 6Mm Kamuunukaa Ttapkuouga 30% skun  KCI
oupuktupras (18% K,0) 6yn1abd caHoat axaMusiTUra 3ra

1965-jiunraua Y36eKnCTOH Xy Iy Auaa Ty3 KOHIAPHHUHT HKKH TYPYXH OUHILIN.

[I'yryprror (I'aypnak) — Tro6sraran — Tro06araran, Akbai, Yeypkana, Yepak.

Kaitnantay—baiibaxypxon, Kanrtay, ['ayxon, Kusuimozop, baiiOuuekan,
CypxoHn, Kyuuranr-boiicyn, Xamkan, [llypa0coii. 4.4- pacm).

['yrypTTOFHUHT TalloTeH (opMalUsiACH ydTa acocuil OajaHAJIMKKa OYIuHAIu:
MACTKU-aHTUAPHTIIN, YPTa-Ty3JIH, FOKOPHU-TUIIC-aHTHIPUTIIH.

[TacTku GanmaHUIMK OXAKTOII KATJIaMU Ba ONTHHTYTYPT YHUHU OMPUKTHUPTaH
TUIC-aHTUAPUT KaTiaamMu anMmammb Ttypaau. OITHHTYTYPTIH OXaKTONIJIApHWHT
KUIMHJIWTA MapMap Typujard aHruapumigap Owian anmamand. 30-35 M
KATMHIUKIATH aHTUAPUT OaaHNIMTHHUHT I0KOPU KUCMua 3-5 M rava KaTMHIMK/1a
KYJIpaHT TOII Ty3WHUHT JuH3acu naiao 6ynarad. Kanuuamuru 300-350 M u Ty3mu ||
Oananguk [letpoB ToMoHuaH Oup Heda KanmuHIMKKa Oynunamu. Kanumit Ty3nmapu
HaMOEH OylaguraH TONI TY3WHUHT TACTKM TAYKACH MYIITH Ty3 KaJIWHJIUTHIA
xoinamragu. CunsBunutaa KCl muknopu 2-4nan 8% raua ysrapanu. FOxkopuna,
Katiam Kanuaaury 1,5man 8 M rada Ba KCIl mukmopu 25-30%ra 6yiran CHIbBUHUAT

Ba KapHAJUIMT-CUJIIbBBUHUTHHUHI' HWKKHWTAa KaTJlaMHUIAaH I/I60paT. 24 M ra SKHH
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KUIMHJIMKJA aCOCaH MYIITHBA TYK MYIITH KAJIWMIM TOLI Ty3W >KOWamraH. Tomr
Ty3H KatnaMuHUHT yetuaa 30qan 100mraya 6oif Ba cuiipak CHIIBBUHUT Ba TOII TY3U
anMamuHuO Typaaurat, 1,5-4 M kanuHinukaard kanuil ty3napusausr |l karmamu
JKoWJamran; 0ab3u Jkoitapaa kapHamumT Xocwn Oynamu. KCIHuHT kaTimamumarw
Mukaopu 14-34%.

[Naypnak Ba TroO3raTtan KoHJIapW opacujaru OuUp Karop Xyayajiapia rajioreH
KUHCIIADHUHT f03ara YWKUIIM Ky3atwinagu: Jlsiinmummkan, AxkOam, bemOymoxk,
baitbnuyexkan Ba Oomkanapaa. Kamuit xkatmamm ymapna wWyk 0ynu0, Oy ep octu
APO3UACUHUHT HaTuxacunup. ['aypnak Ba TroOsratannaH miapkuil Ba >KaHyOuid-
mapkui 14 ta xynyana rajloreH XUHCJIAPUHU 103ara YUKKAHJIUTU MabIyM:
Kupkkus, Caér, Kopakus, Kopa-orou, balimamkanak, bo3zoprena, AyjkeiikaH,
Xyku3 0ynok, OkToB, X{xkaukoH Ba Oomikanap. Kanmii Ty3napu Toil Ty3J1apyuHUHT

MabJIYM OYHK KOHJIapHU OujaH OOFJIaHTaH.
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KOHJIADUHUHT 7KOMJIAIMIIHN.
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1 -Taypoaxk, 2 — Kuzun mozop, 3 — Jlaimuxop, 4 — Trobseaman, 5 — Oxbaut, 6
— Yeypxana, 7 — Yexuap, 8 — baiibacypxon, 9 — Kanmay, 10 — I'ayxon, 11 —
Kuzunmaszap, 12 — baiibuuexan , 13 — Xyocauxon, 14 — Xykuzoynox, 15 — Kyeumane,
16 — Xamkan, 17 — Cypxan, 18 — Kammayp ea Annamypoo, 19 — Kapaobuns, 20 —
Aunabynox, 21 — Kuzun xypos.

Tro0sratan kaiuii KOHWIA Ul MaiioHu ["ayp/iak OATHHTYTYpPT KOOMHATHAAH
35 kM. mmmosmi-mapkaa Ba Kamkagapé BuiosTUHUHT JleXKoHOOOJ TymaH
Mapkazugad 50 kM xanyOuii-mapkna Kuto6 Oekxatuman 150 km. mMacodana
YKaHyOHUH-IIIapK/Ia KOMIallraH.

TroOsratan Ty3uwiMacu yuyTa OypManaH Tamkuwil Ttonrad: Kypcanror,
Kopauarar Ba aifinan acCUMETPHK Ty3WHILIH Tro03ratanaad. KoHHUHT TMMOITHIA-
FapOMil KHCMHKJIa F03ara OXaKTOIIap YHKaIH, yJiap/a TUIIC-aHTHAPHUT KaTIiamiIapu
éramu. FOxopuna Kanuil Ty3JIapUHUHT y4 KaTJaMHUHU Y3 WYMra OJITaH TajoreH

katiam (300-350 m) éraau.
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2. d4-pacsm. 'aypaakin Xyay unaanris rtoKopi ropa
rajtoren QOPMALLISEICHHITHT KCCHMIT
2.3 . -pacnm Tro0eraran Kaj i Mab aai iapiHi e 1 I TYINPOK, 2 runc | 3 anriapnrT, 4 TOL TY'3I1,
JKOMIAINNBIT BA YHIT Ka3110 O JKapaéHiiapii. s KaJauiian rysiaap HaModH OViasaran Tou Tvs |
[$Y Kaaauiing rysaap karsaastin, 7 OXAKTOLI,
8 OATHHIYIYPT/I OXAKTOLLL,

64



Ty3nu KaTIaMHUHT KaJWHJIWTU >KaHyOul-rap0 WyHanmummnaa ycaau. YOy
OYUK KOHHUHT OyTYH KUPKUMH Oyilrua TOII Ty3u KaTJIAMUHUHT TPOLEHT HUCOATH
rajioreH KaTJlaMHUHT Ty3 OWjIaH TYMHHTaHJIuK ko3¢ dumuentuaup Bay 29 nax

99,5% raua ( ypraga 90% ) y3rapaam.

4. Kaauiluia Ty3J1apuHH OJIMII YCYJIApH
Kanuii MmabgaHIapuHUHT X0JIaTUTa Ba €p OCTH/IA KOMJIAIINIINTA Kapad Kyinia
ycyJulap/ia Ka3uo OJuHaIN:
1.1lIaxTa ycy.m.
2.Ep oc Tuaa 3purtm ycyJiu.
3. TaOumii éku BaKyyMm ocTHAA OYFJIATHILL
IlaxTra ycyau. by ycynna ummdmwiIapHd W0 MauJoOHM Ba JKHXO3JIapura
Oopunuiapy ydyH  Beprukan ¢ku  30°  rawa Oypua octMpa — maxra
Ka3uiaau.Mab/IaHUHT T€0JOTUK KeMu0O YUKUINKTa Kapad MallieHa €K MOPTIATHIL
OmiaH Kasujaagu.
i
i
U]
i
i
i

Ep octuaa >putuin maxrajau ycyira KaparaHja, Oup Heda YCTYHJIMKKA 3ra:
maxTajid TUPrOBUM  MoOcJaMayiap Tajad »JTuiMaiaud; HepT caHoaTuja
KYJUTAaHWJIQIUTaH MabIyM TEXHOJIOTHS Ba KypuiManapuaaH (hoiigaliaHuill MyMKUH;
Ka3u0 OJIMIMHU KaTTa YyKypJauKiIapaa Ojau0 OOpHUIl MyMKHH, JIGKHMH IIaXTalld
ycyiaa Oy aHdyaruHa KHHUHAUP. by ycyIr Tomr Ty3/m MabaaHIapHU KalTa HIIIIaIiia
KeHI KYJUIAaHWIMOKJIa, OyHM XamMma TypJaru KOHJapJa Ba Xap XWJ TOFIU

xynymaapaa 2000M uykypiaukkaya OYJraH TeoJIOTHK IIapouTiapAa KyJulall
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myMkuH. 305-310 kr/m® muNaCl mamokobu 6yitnua Kymykiaap yrympopiurd 80

M3/C Ta eTHIIM MyMKHH.

Kanagagarm CackayeBaH KOHHMJA WWIIIMK MILIA0 4YHMKapuil KyBBaTu 614
MuHT/T K20 OYynran 3aBoja MaBxyd. YHIa ep octuaa Kanmui Katimamu 1200-1600m
YyKypJIMKJA CyB OWJIaH APUTHO ONMHAIU. XOcCuJ OyiaraH HamMokoO (paxiuoH
KpUCTaJIAIl yCyJIu OWJIaH KalTa MIIIaHaIu: OYFJIaTHIN Kapa€Hua HaTPpUM XJIOp
kpuctaimianaay; NaCl kpucrammapu axpaTwiraHjgaH CYHT, 3pUTMa TapKUOHWIaH

KClau axxpatu6 onuin yayH BaKyyM-KpUCTAJUTA3ANUATA FOOOPHIIAIH.

Hamakob
_>
Cys
—
=] 1 Hegbm

TamrnoHaxx

Tatépnaw kamepacu

1.10.-pacm. Ep ocTHaa 3pUTHII KAMEPACHHUHT XOCHJI OV THIIH
Ba HAMOKOO0 OJIMII KYAYFH KHX03/1apH.

Ep octuna sputuin cenektus paxat KClau sputn6 axkpatr® ouin OpKain EKu

KOHTPY?HTH ycyina, seHu dputMma TapkuOumarn NaCl:KCl mucbatn mabmanma
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KaHgaii HucOathga Oynca yma MHUKAOpAA OYIumIM Kepak. AMaiuET LIyHH
kypcatnuku, KCl HU cenekTuB HUIKOpiad 0BHO (IpUTHO) aXpaTHUI caMapacus,
YYHKH TaJUT Kamepaja HUFuin0 KoJiad Ba SpUTYBUMHHU CUJIbBUH KpUCTajlapura
eTuo OopumMHM KuilmHnamtupaau. CaHoaTna Kaluid MabJAaHIAPUHU  TYIIHUK
APUTHII YCYIIU KEHT KyIamia KyJUTaHUIIaIu.

Ep octuna sputui 2 ta ycynaa oiub Oopuiaau: 3MHaCUMOH (KaTjiaM-KaTjiam
KeTMa-KeTJINIMAa) Ba THApokynopum. MKkana ycynjga XaMm 3pHUTHII KaMEepacuHU
SPUTYBUYM OWJIAH IOBUIITa Ta€pnad oNMUIN Kepak: KalTa HILIaHAEéTraH KaTjliaMHU
Taiiépnam yauammapu — Oamammmru 1,5-2 M Ba maiigonu 8-10 munr m2. Karra
SPUTHUIL MAWJOHU OJUIIJAH MAaKCaJ - TYHHWHTaHTra SIKUH KOHUEHTPAIUAIArd
HAMOKOO OJUIIIUD.

Kanuii Ty31mm KyAyK KaTiaMu TYJIUK YyKypJUrurada Kamra uaoanaan. Kynyk
KOJIOHHA OWJIaH MycTaxkamiiaHaau. MabjaH Ba KOJIOHHA JIEBOPJIapU OPACUIIEMEHT
apajammMacy OWwiaH TYIAUpUIIAIM Ba UYKU KUCMHUra 2Ta «Tpyba mumjga TpyOay
cucTtaMacH Oyinya KoJIoHHa ypHaTHiaau (4.5-pacm).

Taiiépnam Oockuuuga YCTKM KUCMHUHHM XMMOSUIAIll YYyH KaMmepara TysJjapra
HucOaTaH uHepT OYyiran Mojnanap (acocaH HedT), consipka €KUM CUKWITaH XaBO
Oepunaan. XaaKacCUMOH THPKHIII OPKAJIA Ty3HU SPUTHUII YIyH UCCUK CYB OepHIiay,
HpUTMa 3ca KOJOHHAHHUHT YpTa KUCMHUIAH YuKapub onuHaau. ['uapodod cyrokmmk
KaMmepa IOKOpU KUCMHHH 3pUO KETHIIHWJAH cakjiad Typaau Ba KaMepa JAUaMeTpu
acta-cekuH Tanad stwiran 100- 120 m kaTTanvkkaya keHrainu6 6opaau. Taiépnarn
o6ocknun 350 gan 500 cyrkaraya gaBOM 3Taau Ba HaTwxkanga 250 MUHT M3 mact
xonuenTpamusmu (40-170 xr/m® NaCl) Tysmu mamoko6 xocun 6ynamu. By Tysmu
spuTMaiap Taunuiad obopuiaaau €KW Ol Ty3ura KaiWTa HIUIall —Y4yH
TYWUMHTUPUIIAIH.

[Munpoxynopumn ycynuaa rugpodod CYOKIMK KUCMaH CYpuO OoJMHAIu Ba
Kamepa IOKOPU KUCMHUJIa MHTEHCUB J3PHUII Kapa€HU KEeTaju, YyHKU 3PUTYBUU CYB
spuUTMara Kaparahja 3uuiurd kuumk. Kynyk tyOuma TyWuHMaraH spuTMa
nurunagu. Kaiita unoiam HaTwKacuaa kKaMmepa OallaHIJIMTy KaTTajariaad Ba

HUJIMHIpTa sSIKUH OVJIraH MIakira ara 0yiaau.
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Ep octuma xarnmamiapuHM KeTMa-KET SPUTHIN yCyauaa kamepa TyOuma Oup
KucM Trapodod Momama cakiaHuO KoJaau, KariaM 3ca 3-6M  OanaHmaiviKaa
3MHACUMOH KWJIMO KaiTta uniianany. Ly 6unan Oupra, cyB 6epyBYr Ba HAMOKOOHH
CYpyBYH KOJIOHHAJIAp POCTIIAHUO TypHUIIaIH.

[anyprus WIMHA-TaIKUKOT MHCTUTYTH MabiIyMOTIapura Kypa €p OocCTHia
APUTHII YCYIU KyHUIaru XoJuiapaa Makcaara MyBoduk: 1) MabliaH cyBja 3)pyBYaH
MOJJaNiap/laH TalIKWI TOMraH Oyica, MacajlaH, CWIBBHHUT, XapT3aJbT Ba
kapraut (MgCl. muknopu 5% rada) 6ynca; 2) mabnanaa KCI muknopu 20% nan
kam OYnmaca; 3) 1000 metpraya Oyiran yyKypJMKIa MablaH KaJUHIUTU SM JaH
KaM Oynmmaca, karta yyKypiaukiaapaa muauman 10 m ra tenr Oyica; 4) mMabaaH
qyKypJury 12 kM Oynrannaa; 5) KOHAMIMUOH MabaaH 3axupacu 500 MIH.T JaH KaM
OyJiMaraH xoJija.

Ty3napHu ep octuia 3puTHO, HAMOKOOJIAPHU OKOpHUAA KalTa HUIUIAIIHUHT
adzamukinapu: masbaanigapau 1000-1200 M yykypaukaa KaiTa unuiam UMKOHU
OOpauTrH, aMMO IIaXTaJIM YCYyJ yuyH Oy peHTabesn sMac; 1axTa ycyJaura HOJIOUHK,
SpUMaINraH apanammManap MUKJIOPH IOKOPHU OYIIraH/1a, MabIaHIapHU TYITUK KaiTa
UIUTANl WMKOHUSTIAPUHUHT OOPJIMTH; XOM-aIll€ OJIMIN YYyH KamuTasl mMalJiariap
cCapUHUHT KaMaWWI¥; MabJaH KOHJAPUHHM OKCIUTyaTalusra TOMIIHPHUII
MyIJIaTUHUHT 5-6 HunpgaH 2-3 Wuiarada KUCKapHUINW; Oyiakiaiml, CHUILBHHUTHU
SPUTHUII Ba JIOWJIW NUIAMJIADHU FOBUIN >KapaCHiapu OYyIMaraHjuru y4yH KaiiTta
UIUIAITHUHT TEXHOJOTHK OOCKUYIAPUHUHT KaMaWHIIM; UIIad Yukapuiaa (akat
TO3a HaMOKoOJap WIIATATUIITT TEXHOJIOTUs Ba xKapaCHIapHU
aBTOMATJIAMITHPHUIITHK COIIANAMITAPAIN; )KyIa OFUp OYIraH ep OCTH UIUIAPUHUHT
KUCKapHIIM; aTpod) MyXUTHU KaMm U(IOCTAHUTITH.

Ep octrna nikopsad 0BUIL (SPUTHUI) YCYTUHUHT KaMUMITUKIApH: KaTJIaMIaH
doiinani KOMIOHEHTIAPHU XpaIHIl KypcaTkuuu Ku4duk (25-30%); wumkopHu
OyFJIaTUINl YUyH KYTI MUKIOpJla UCCUKIUK capdiianamu, Oy 3ca HaMOKOOHHU KaiTa
WA HApXUHYU Opuo r00opaau.

Kanuii mabnaHnmapvHu €p OCTHIA DSPUTHUII TOF-TEOJIOTHK MIAPOUTIAPH

MOCJIUTMTa Ba HAMOKOOHH KOHICHTPJIAII HAaTHXXAaCKuJa OJIMHIaH OII TY3WMHH COTHII
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€KM WIIATUII coXajapy MYMKHH OynraH xoiulapaa KyJulaml —Makcaara
MYBODUKAMD.

Kuuuk 4ykypiaukiga Ba KarjaM KaJIMHIWMTH KHYMK OYyiraHaa ep ocTujia
UIIKOPIa0 SPUTHIL YCYIH UKTUCOINH )KuXaTaaH camapacus. lllynunr 6unaun Gupra,
MabJlaH KaTiaaMUHUHT xoinammimu  1000M maH yykypaa Oyiica, ymoly ycysl 3HT
KYyJIAanuaup.

Tabuuii Ty3/1M HAMOKO00JIapAaH KAJIUil XJI0pHI OJMIL. J[PHTU3 CyBH Kanui
Ty3japu Ba Oomika (oijganu saeMeHTIapHUHT TyraHmac ManOaumup. LllyHunr
YUyH, TAIYpPTUK XOM-allI€HU KaiTa MIIAlla KOMIUIEKC cxeMaiap KyJUTaHUIaIu.
Xo3upaa panajapHu KaiTa uiuiamiaa coaa, cyibhat HaTpui, XJIOPJIA KATUM, KaJIuii
cyiabdaTH, CyoK OpoMm, Opomuanap, To3alaHraH MabAaH, OpOM KHCIIOTa, HATPHil
nupoOopatu, JUTUI KapOOHaTH Ba ¢docdarnapu OJIMHA[IY.

Solution Mining

Used when potash deposits are very deep,
have irregular deposits, or have become
flooded

Heated salt water is injected
into the mine and circulated

to dissolve potash minerals

and salt from the walls

Ewvaporation

IRRA

Submersible pumps lift the brine to
evaporation ponds where the potash
crystallizes and settles to the bottom

Injection Well

G

IFM

Ty3mapHu yTa TYHUHTaH SpUTMaapAaH OyFJIaTHIN, BaKKyM-KpHCTaJIIall Ba
KpHUCTaJUIAII yCyJUlapu €pJaMuia aKpaTUIITa aCOCIanTaH. byFmaTum yq Kopmyciu
OyFJIaTUIll KypuiMajapuaa MaxOypuil MUPKYJSIUSIN, SPUTMA Ba UCUTYBUU OYF
Kapama-Kapliy XapakaTiaHranaa oiauo oopwiaau. byrnatum skapaéuuia Kyiuaaru
tysnap kpuctamn xoiuma axpamaan: NaCl, Na,COs-H:0, Na,COs3-2Na>SOs

(obpuker) Ba kam wmukmopaa LioNaPOs. Keitmarm Bakyym-kpuctamianiga KCl
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onuHaau. XOocui Oyiran spuTMa Mab/iaHra HUCOaTaH yTa TYWHHTaH, JIEKUH MabJlaH
V3-Y3uaan axpanud yuKMainau.

TaOunii pamamapiaH Ty3/IapHU aXpaTHO OJIMII YYyH CYHBUH XOBY3Japnaa
Oyrnatunagu. by »kapaéHna JuHAMUK XOBY3 Je0 aTajraH CHUCT3MacuJaH
¢oiinananunaau. byHaa, KUUUK TE3MMKAA XapakaTaHAETraH 3UI3arcCMMOH OKHUM
OunaH Oup Heuya XOBY3J1ap KaTOpUAaH YTKA3UINO OyFIaHUIIN TAbMUHIAHA Y.

Ka3u0 o/iMHraH CMJIbBUHMTHHU KAalWTAa HIUIAIIHYA (GJIOTALUA BA Tajypruk

YCYJUIAPHH COJTHIITHPHII

TapkubOuna xamuii OYyiIraH XoM améHW Kajluid Ty3ura KalTa unuiaim Typiu
TEXHOJIOTHK cXeMa Oyiinua amanra omMpuiaav. Ymoy cxemanap Kylugaru
yCyJuiapra acocjIaHIaH:

1. Kaiita nnuioB Oepuina€TraH MabJaHHUHT SpUINM Ba YHUHI TapKUOHaru
Ty3JIapHU aJIOXUAA-aJ0OXUAa KpUCTAIa0 aXXpaTull KUMEBUM €KM raJypruk ycyJi

11e0 HOMJIaHAIH.
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NaCl

2. Kanuii mabianuau paoTaumoH 0oduTHn ycyau rost oaauid. Llynunr yuyn
MabJaHHU KailTa MIUIAIl FOKOPH TEMIIepaTypaja 3Mac, HOpMall TeMIeparypana
amaJra omMpuIaan.

CunbBUHUTIIApHU Tanypruk ycyi Ounan kaita unutamm CKMbB (Conmkamck
Kanuii Mmabsanu Oomkapmacu) Ba BKMBb (bepe3nuku kanuii Mabaanu 60mkKapMacu)
na onubd Oopbiamokna. bomka KojraH ~KopXxoHanap, «Ypalkaiui» Ba
«benapyckanuity MUUb dnoranmvon ycynu OunaH KaiTta wunuaiaun. MabnaHHu
baotauroH ycynu OujaH OOMMTHIN XOPWKHHUHI KYNTMHA KaJlWid KOpXOHanapu

(AKIII, Kanana, I'epmanus Ba 6omkanap)ua xaM KOpUi KUITUHTaH.
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Kanuii xa0puay niiad YuKapumia acocaH TePMHUK IPUTHIN (FaJIypPruk)
éxu uioTauus ycyauaaH (poigaiaHuIAau.

Tepmuk 3putum KCl Ba NaCl napHunr Oup Xuin TeMnuparypaaa Xap Xuil
SPHUILNTA aCOCJaHTraH, OyHaa Kalauil Ba HATPUW XJIOpUAJIapra aKpaTUIa Iu.

FOTyFu: MaxCyJlOTHHUHI TO3a OJIMHMILIM, SIXIIM (PU3UK XapaKTepucTUKara
ATAJIMTH, YUKUHIU XUCOOIaHaIUTraH TY3HUHT peareHTNIapAaH XOJIWINTH Ba YHUHT
Tal€p MaxcCysaoT — OII Ty3W SKAHIUTH, TypJIH TapKUOIU XOM — alI€HHU WIUIATUII
MYMKUHJIUTUAND.

KaMuywiIuru: TEeXHOJOTHK KapaCHHUHI MYPAKKaOJIWIW, IOKOPU DSHEpPrus
cappu, KypuIMAIAPHUHT Te3 KOPPO3USIIAHUIIN, MAaXCyJ0Tra OYran 10Kopu Taao,
KaiTa UIUTAIIHUHT KUMMATJIUTH XUCOOIaHA IH.

daoranusa KaMA  XJIOPWJ Ba HATPUM  XJIOPUIJIADHUHI  TypJjuya
ruapodobianuimra acocinanrad. bynnga pearentHunr tabcupu opkaiu  KCl Ba
NaCl 6up Oupuaan axxpaTHIaIH.

FOTyFH: TEXHOJIOTHK ’KapaéHHU HKCILTYaTAMs] KAJIUIIHUHT OCOHJIUTH, UIILTA0
YUKAPUIITHUHT JJOUMHI XapopaTia oJaud OOpUIIUIIH, SHEPTHs cap(PUHUHT KaMIIUTH,
TEPMUK YyCyJira Kaparaija KypujiMmajap KOPPO3USCUHUHI KaMIIUTH, MaxcCyJjoT
cudarura Tauad I0OKOPU IMACIINUTH, UIIA0 YUKAPUIITHUHT ap30HIUTUIUD.

Kamuuiurn: MaxcylnoTHUHT cudaTtv IOKOPU 5MACIWTH, peareHTIapHUHT
KYJUIAaHWIWIIY, KaTTa MUKIOPJA YMKUHIU XOCWJ OVIMIIW, YHU TYFpUIIAH TYFpHU
unuiatu®  OyIMaciuru  Ba MaxcyJoT (akaT KHILIIOK XY>Kaluru Y4YyH
SAPOKIUITUTUTUD.

3. boMUTUIIHUHT OOIIKa yCyJlapu. ByHUHT y4yH CUJIBBUHUT MaianaHuIan
Ba IUJIAMCHU3JIAHTUPUIIAIN, CYHT KAaTTUK MOJJa Ba dPUTMaJaH MOOpaAT CYCIEH3HS
Ta€piaHuia v, YHTa Ma3yT, KEPOCHH €KU OOIIKAa COBYHCH3 CYBJa dpUMaMIUTaH
He(T MaxCynoTaapu, IIyHUHTICK peareHTiap Xxam (anmudaTuk aMuHIap ) Ky ITUIaIu.
VYHIaH KeliuH cycneH3us TeopanyBun KypuimMara oepuianu Ba 79% KCl cakaran
MaxcCyJIOT OJIMHAIHN.

Kyiiaupum épaamuaa oolinTHILIL. fIHpHK JJOHAJIN CUJIbBUHUT

Kusgupujiranjaa, raJldT KPUCTAJUIAPWMHHUHI Jap3 KCTHUIIM Ky3aTUJIaJu. CunpBUH
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KpucTauiapu ku3aupumra yugamainaun. boiintui 400°C 1a MexaHUK TabCUPCU3 Ba
450°C na aiinanyBuyu neuyjga onuO Oopunamu. Onaria, CHUIBBUHUTHH MEXaHUK
TAbCUP OTMACHaH KU3IMPUIIra Kaparasjaa, alllaHyBuYd Ie€4Jaru KypcaTKudiap
nactpok  Oymamu.  Kyiaupumr — ydyH — [IAXTaId  [OE€WIAPHH  KyJUlall
Kynaiiaup. Kuszgupumn — >kapa€Hua  CWIIBBUHUTHUHI  YCTKM  KaTJaMuJaru
YUKUHAWIIAP, JIOW apajammManapyu Kynaupuod r0opuiaan, 4yHKU ynap (GproTanuoH
ooruTHIaa OYKuO Koy MyMKUH. LIIyHUHT y4yH CUTbBUHUTIAPHU KYHTUPUIIL —
OOMUTHILHUHT 3HT SIXIIH YCYJTUIUP.

DJieKTpocTaTUK OoMTHII. VIKKUTA )KMCM Oup-OMpura UIIKajIaHTraHaa, yiap
ANeKTpJiaHa u. byHaa KWYUK yayamaard 3appadanap 3apsaj XOCHJ KWIaau, KaTrTa
KYWIAHHIIJA YJIap 3JEKTPOCTATUK MalIOHTa TYFPU NYJIIaH YeTra YUKUIIU MyMKHH.
CUNTbBUHUTHM 3JIEKTPOCTATUK OOMMUTHIN YCyJM IIyHra acocyianraH. CuiIbBUHHU
TaJUTAAH QXpaTUIl BaKTH/Ia CWIBBUHMTHU JACTIA0KM TEPMHUK KalTa MHILIall
3apAHA KydaUTupaad Ba IIJIaM TabCUPWHUA KamanTupaad. CHIBBUH Ba TaJUT
3appavyajapuHUHT 3apsIapy UIIOpacHu Xap XWi, KHAMatu Oup Xui OViarad 3apsij
XOCHJI KMJTUII YYyH peareHTiIap OujaH UIUIOB OEpHIll Kepak. Yiap yCTKU KaTiaMm/ia

IOTIKA KaTJiaM XOCUJI KWIaJu. byHUHT y4yH, aMMHUAaK €71 aMUHJIap,

Electrostatic Separation (Dry Separation)
Mixed ore € (]

Electrostatic generator
Y provides static charge to

some minerals:
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Non-conductive KCl is
separated from charged NaCl

Tube electrode
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¢dran anrugpun, gran Ba 6€H30M KUCIOTATAPUHU KYJUTAlll TaBCUS ATHIIAIM.
byHaii KaifTa unuiaii HaTUXKacu1a CUILBUH MycOaT 3apsiiJIaHaId, TAJIAT 3ca Xy
11y KyWwIaHHII1a MaH(uii 3apsiasiaHaiu.

Kentupunran mopnanap 3JA€KTPOCTATHK OOMMTUIIIAH OJJWH CUIBUHUTHH
KailTa MIUIAll Y9yH TaBCUS 3TUJIA]IN.

- Oprauk cyiabpaT KHUCJIOTAa aHTUApPUJIapU Ba YIAPHUHT  apalialil
aHTUJIPUJIAPH;

- AHMOH MOJ1J1aJjiap Ba CUIJIMKOH MOWH;

- aMMOHMU TUAPOOKCHUIN Ba CYHIMPUITAH OXaK;

- YTJIepoJl aTOMIIAPUHUHT 6 Ba YHJIaH KYII MOJIEKYJIAIl OPraHUK MOJJalapH,
xamja oup €xu oup Heuta SOsMe €xu SOsMerypyx apanammanapu;

- FOKOPHY MOJIEKYJAJIMOPTraHUuK KUCIOoTanap, anmndaTuk Ba HUKIoATH(aTUK Ba
apoMaTuk  Mypakkad  adupiap Ba  yJIApHUHT  Ty3JapH, Oo1ka
KapOokcuiIcyahoKucIoTaIap.

DNEeKTpOCTaTUK OOMUTUII YCYJIMHU CUJIBBUHUT MHUKIOPU IOKOpU OyiraHnaa
Kysutam MmyMkuH. Ky 6ockudiin koMmOuHaIMsIaHran 6apabaniu cenepaTtopiapiaH
doiinananuo, Oy xapaén 2 6ockuyaa oaud Gopuay.

Orupcycnen3usiia 6oiiuTumI. Arap XapakaT TE3JIMTH Ky1a I0KOpU Oyiica Ba
MyaJUlaK 3appadajiap yykMaca, CyCIeH3us AXJIUT CYIOKINK XycycusaTura 3ra 0yinuo
Kojaau. byHaa, cycneH3us 3UWIMIHIaH KaM 3W4WIMKKa 3ra OyiaraH 3appadaiiap
IOKOpUTra YWKAJW, 3UWINTH FOKOpPH OYNraH 3appadaiap d3ca, MacTKU KaTjiamra

tymagy. Famuraunr (NaCl) suumarw - 2,17 r/em®, cunseunnukn (KCI) — 1,98 r/em®

Heavy-Media Separation of KCI from NacCl

Mineral Density (g/cm?3)
KCI 1.99 In a solution with a density between 1.99
NacCl 2.16 and 2.16 g/cm?, KCI will float and NaCl
K-MgSO, 2.83 will sink — allowing mineral separation
CasSoO, 2.96
Magnetite 5.18 Ground magnetite mineral is added
to the brine to reach 2.08 g/cm?® density.
Magnetite is recovered with
O '®) @ magnets and reused
o - O o O -
. . © @ KcCl
-
- . - ® NacCl

. = Magnetite
- .. ® o s® ... g
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[llyauHr yayH MaiiiaaHran CUJIbBMHUTHE OFMp CYIOKIHKKa éxu 2,05-2,1 r/cm3
3UYJIMKIATH CYCIICH3UsATa COJIMHCA, CUJIBBUH OKOPH KaTlaMra 4YuKaju, TaluT dca
yykaau. OFup CYIOKJIHMK OWJIaH MIUIAll KyJal, IeKUH OyHJal ap30H CYIOKJIHKHU
onum xyaa kuiiuH. Ly cababmnu, amanuérna MarHUTUT EKU (HEeppOCHITULIUNAIH
sputMacugaru NaCl Ba KCIl tVyituaran cycnensusiapaan GhoiigaaaHuIaIm.

MarauTut Ba QeppOoCHIIMIIMS CYCIIEH3USICH THHY XOJiJa TypMaiau. AsKpaTuiin
)apaCHUHU dakaT CyCIeH3Ms XapakaTaard KypuiManapaa oiaud OOopuIll MyMKHH.
Bbynpnait Kypuiama rujpourKIOH OVIMIIK MyMKHH, YYHKH YHJAa Mapka3JaH Kouma
Kyd TabCHpPHJIa KaTTa 3WWIMKKA dra OYITaH 3appadaiap KypwiMa JeBopiiapura
O00pu0 ypuiiran 3appadaiap criupai HyHaIMIINW/Ia acTra TyIaJd Ba OCTKU IITYIEp
OpKaJId YMKApuO ONMHAAW. AWHM Iy BaKTJa KUYMK 3UWIMKIArd 3appadaiap
IOKOpHUTa Kapab xapakaT KWJaJu Ba TEmajaa »OWIAmTaH MTYyIepIaH YMKapUIIaIH.
«¥Okopu» Ba «macT» TymryH4Yasnapu Oy epja HUCOMMIUp, YyHKUA THAPOIUKIIOH
TOPU30HTAJ XaM OYJIMIITU MyMKHH.

boiintum MaxcymoTimapu TeOpaTKuura TyIIaJd Ba UKKATA aXKpalaad: Ty3 Ba
CyCIIeH3UsAra, KeHuH 3ca roBuiaau. KOBUITaH KOHIIEHTPAT KYpUTKAUTA Y3aTHIIA U,
Oxupru xonatna maxcyiotraa 95% KCI Ba 0,4% H.O 6Ynaau. FOBuirannaxn
KEWMMHTY CyCTICH3USI YUKUHIUTA YHKAPUIIA]IH.

AvMmuakian ycyia. Konnenrpnanran (80% Ba yHIAaH OpPTHK) CyB-aMMHAKIIU
SpUTMaZa Ba CylOK cyBcu3 ammuakna KCI amanna spumaiian, NaCl wunar
APYBUYAHJIUTH 3Ca, aH4Ya FOKOPH OViaiu.

Habues M.H cunbBuauTHH KoHueHTpinanradn (80-90% NHs3) cyB-ammuax
OPUTMACHUIA DPUTHIHKM TaKmu( Kuiaau. [anuTHM spuUTraHgad cyHT, ¢asamapra
axpanraijgadn ke KCI cyBna spumaiiiural Mojajanap, aHTUAPHUIIapUIaH
nbopar uykma Xocus O0ynaau. AMMuak Xaiaanu0 KyputuiaraHgaH kevinH 86-89%
texuuk KCl onunamu. Kanuii MabIaHUHUHT Y3mamTupuinin gapaxacud 97-98%
Oynranma, SpuTMagaH aMMHak OyFiaatwinb axparwiarangan cyur 99,8% NaCl

OJIMHAIU.
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Ha3opar caBoJsiapu:

1. Kannaii pochoputiapuu ounacus?

2. ®ochoputnapra KaHaau tanadnaap Kyiuimaau?

3. ®ochoputnap KaHAaN MUHEpAJIapIaH TAIIKWAI TONTaH?

4. V36exucTonaa Kauaait gocdaput KoHIapu 6op?

5. ®ochoputnapHa KaHaal OOUUTHIN yCyiutapu 60p?

6. Mapkaszuii ku3mikym (ochoputiapuan Oomka ¢ochaputiapiaan KaHmai
bapku 60p?

7. Mapxka3uil Ku3mikyM GochopuTiapunu Kaiicu ycysijga 0oMuTunagn?

8. ®ochoputnapra KuciIoTaNIM UILTOB OEpHILa KaHAal peakusuiap KeTaamn?

9. KanuiHUHT XKaaK X>KaJTUTHIard poJim.

10. Kannit MmabaaHuIapUHUHT TAaPKAJIALLH.

11. Kanuii Mabganmnapuad Ka3uo OJUIIHUHT KaHail ycyiuiapu 6op?
12. Kanuit MabganuHu Ka3ub ONMIIHY IIaXTalN YCYIIH.

13. Kanuii MabgaHuHN Ka3uO OJIMIIHU P OCTUA SPUTHIITHH IIaXTaTH

ycya OuiIaH CONUIITUPUHT?
14, Kanuii Mabgannapuan AyHE Oyiinua TapKaIuIIM KaHAai.
15. Kanuit Mabnanvan Ka3ub OJUINIA MIIATUIIAIMTaH aCOCUN YCKYHA
Ba KUXO3JIAPU TYFpPUCHIA alTUO OEpUHT.
16. Kanuiinu nyné Oyitnya uiiaOuMKUILI Ba UIJIATHUII XOJIATH KaHIau.
17. dnoTamus ycynu HUMara acocjiaHraH.
18. lNamyprus Ba ¢uoTanus yCy/UTapuHu COTUIITHPHHT.
19. ®notamus ycynuHUHT ad3aIIMK Ba KaMYHIIMKIApH HUMaza?
20. Kanuii Mabaanunu ¢iaotanus ycynuaa OOMUTHIN skapaéHUHUHT KeTMa-
KETJINTY KaHam?
21. PeoreHT OyJTMMUHUHT CXEMacu
22. ®nortanus ycynuaa OOMUTUIIIHUHT aCOCHI YCKyHa Ba KUXO03JIapH TYFpUCHIA
alTuO OepuHT.
23. PeoreHTnapHHUHT KaHIai Typiapu 60p.

24. JIKY3 TeXHOJIOTUK TU3UMHUHHU alTHHT.
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2-maB3y: CrpaTeruk Maxajajiuili XoM-améjJap acocuJa HOOPraHUK
MOAAJIAPp Ba MHHeEpPaJ VFUTJIAp HILUIA0 4YNKAPUIIHUHIT WHHOBAIMOH
TEXHOJIOTHSJIAPH
Pexa:

1. Azotnu yrutnap kiaccupukanusacu. AMMUAKIIM CETUTPa OJIMII 3aMOHABUI
TEXHOJIOTUSCH;

2. PeciyOnukana kap6amua (MOYEBHHA) OJTUIIT TEXHOJIOTHSICH;

3. AMMod0C OJIMII Ha3apHUsICH Ba TEXHOJOTUK CXEMaCH;

4. Kanwii pynanapuHu MEXaHUK OOMUTHII WY OMIIaH KaJIWi XJIOPHUJ OJTUII,

5. XJopcu3 MWAaKIJard Kajqluiin YFUTIAp OJUII HAa3apUACH Ba TEXHOJOTHUK

cxeMmacu.
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Tassnu ubopanap: xom-awé, dotiumuws, yeum, Kiaccupukayus, ammuariu
cerumpa, Kapoamuo, 03YKasuil  NeMeHm, KOPXOHA,  amMonutighocgam,
ouammoHutigpocpam, ammodpoc, oOy2ramuws, OOHANAWMUPUWL, KATUU MABLOAHU,

Trob3eaman Kanuuay my3napu, Giromayus Hcapaénu, XJa0pCcu3 Kauuti Yeumiapu.

MuHepan YFUTIQPHUHT YCUMIIMK YCHIIMIA, KUIUIOK XYXaJUTHAAd axaMUATH
kartasuru 2000 wungan 6epu mMabaymaup. [llynra xapamait 150 iun aBBanm xam
MHUHEpaJl 3JIEMEHTIIAp YCUMIIMKIAP Y4YyH O3yKa JJIEMEHTH (PYHKUMSICUHU YWHAIIN
WIMHN KUXaTJAaH acociaaHMaran sau. by Oopanga JInbux ToMoHMmaH OupuHuUM OOp
0ab3u DIEMEHTVIAPHUHT YCUMJIMK YYyH aXaMUSTIM TOMOHJIAPH MaBXKYUIUTU
yMyMIIAIITUPWIIK Ba (daH cudatuna MmakuiaHTUpuian. by uiianManap MuHepant
VFUTIApHAHT MIDIATHIHIT KYTAMAHA KSHTAHTUPIW. YH TYKKM3HHUM acp OXHMpHIa
kenmO, acocaH EBpomama xamuitmu yrutiap, cymnepdocdaT Ba a30TIM HOOPTaHUK
MOJIaliap KHUIIUIOK XY)KAJIUTW Ba OOFJOPUMWIMKIA KEHI KYyJUTaHWIa OOILIaH[IH.
JIMGMXHUHT XyJocalapy acocaH Ky3aTHIUIApra acoCIaHTaH »dIH. Y CHMIMKIAp
CEJICKTUB Tap3/la Y3JapUHUHT YCUIIApU Y4YyH 3apyp OYyiraH nsieMeHTIapHU
Y3MAIITHPUIIIAPY YerapaaHTaHaNp. Y CHMIMKIAp HadaKaT YCHILIApH Ba XaTTOKH
3axapiii OYIraH slieMeHTIIapHu XaM y3namrupunuiapu mymkuH. Ca, Mg, Si, Na Ba Fe
HUHI YCUMJIMK YCUIIMA KaTTa aXaMUATra SraJIirv Ky3aTHUILIIap aCOCH/1a aHUKJIAHTaH.

Yeummuknap YCHIIM ydyH aloXuaa SIeMEHTIAPHHHT aXaMUATH KaTTaaup.
V CHMITHKITapHUHT PHBOXKHIA ANOXUIA SIEMEHTIAPHUHT POJIM yiIapiaa KyM Ba CyB
WIITUPOKHJIA aJoXuaa TaXKpuOaiap YTKa3uill OpKaJId aHUKJIaHIu. by Taxxpubanap
AIIEMEHTJIAPHUHT YCUMIIMK METa0OJM3MHIAr POJMHHU aHMUKIAmra épaaMm Oepau.
Taxxpubanap 2 rypyX 03yKa dJIEMEHTIApUHH, KYI MUKIOpP/a COJHII 3apypHUsTH
OynraH MakpolJIEMEHTJIApHU, 03 MHUKIOpa 3apyp OViraH MUKpPO3JIEMEHTIApHU
aHWKJAIra WMKOH Oepau. 14 Ta »SIEMEHTHHHT JapaxTIAPHUHT YCUIUIA
axamusTmura anuktana, Cl Ba Ni HUHT MUKpPOYFUT cudartuaa UIUIaTAIUIIH
dakaTruHa 6ab3u YCUMIIMKIIAP YUYH aHUKJIaHTaH. byH/1a aHaTUTUK KUMEHUHT POJIU

KarTa Oynau.
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Munepan sneMeHT TepMuHUA OupuHUM 60p ApHOH Ba CTOYT TOMOHUIAH TaKIU(]
STWINNA. ABTOpiap JJIEMEHT ydyH VY4 (aktop Oaxkapwmmu 3apyp 1e0

Xucobaaumnap:

1. By sneMeHT YCUMIMKHUHT Xa&THii (GaoTUATH yUyH 3apyp OYIuIIn.
2. DneMeHTHUHT QYHKIMSICHHHU OOIIKA AJIEMEHT Oakapa OJIMaCIIUTH.
3. DnemeHT Ycumnukaaru GepMeHTaTUB KapaéHiaapa UILITUPOK STHUIIIH.

2.1-xanBan

MUKpO>IEMEHTIAp TYFPUCHIA MABIIYMOT?

TABLE 1.1 Discovery the essentiality

micronutnents for higher plants

I by

DJIEMEHTJIAPHUHI YCUMJIMKJIApPAAaru OHOKUMEBUH Ba (U3MOJIOTHK
(pyHKuUMsAIaApUAATH POJIH

DneMeHTIap YCcuMITMKIapaaru OMOKMUMEBUI Ba (bU3HOTOTHK
byHKUMsIIapuaary pojura Kypa kKiacCU(pUKAIMUIAHWIIA MYMKUH. MpHren Ba
Kupk6u kyhunaruua xaaBainu takiud strannap. bynna typT rypyxHu axpatud
Kypcatuirad. bupunuu rypyxnaa opranuk ycum kommnonentinapu C, H, O, N Ba S
KeJITUpUIIraH 6yauo, Oy 2JeMeHTIIap aMUHOKHCIIOTalIap, OKCUiuIap, GepMeHTIIap Ba

HYKJIEUH KHUCJIOTajapu TapKuOura kupagwiap. by 3leMEeHTIapHUHT YCUMIIHMK

! Horst Marschner Marschner's Mineral Nutrition of Higher Plants, Academic Press, USA, 2012,
pp. 3-14
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TOMOHUJAH V3JIAIITUPWIUIIN OKCHUJIAHUII-KAaUTapuiIMI  peakuusuiapu OuinaH

OOFJIUKIUD.

2.1 A3o1iiu YFUTIap KIaccupuKauusacu. AMMHUAKJIIM CeJIMTPA OJIUII

3aMOHABHMU TEXHOJIOTMACHU

AzorTiu yruTnap unoiad yukapuil iynra Kydwirynda (akarruHa Ywumm
cenmutpacu — NaNO3z KUIUIOK Xy»Kaauruja YCUMIIMKIAPD YYYH MHUHEpPAI O3yKa
cudaTuia UIUIATHINO KEJTUHTaH.

A30TJIM YFUTIAPHUHT aCOCHUM Typiapu: aMMHUakK/Id (aMMHUaK), aMMOHUMIN
(ammonwmii Ty3napu — pocdar, cynbdart, XJI0pua Ba OoIIKaIap ), aMMOHHUI HUTPATIIH,
HUTPATIIA (HUTPAT KUCIOTAHUHT KAJIbUUWIII, KaJUIIN, HATPUIIM CeIuTpanapy) Ba
amuun (kapoamun — (NH2)2CO, xanpuumii 1imanamua — Ca(CN), Ba Oormikaiap)
VFUTIap XUcobIaHau.

byHnan tamkapu Oy Ty3nap acocuja apajiail Ba Mypakkad VFUTiap, CYIOK
a30TJIM YFUTIIap — aMMUAaK Ba aMMHUAKJIM CYB, aMUHJIap Ba OOIIKA TY3JIapHUHT CYBJIH
SpPUTMAJIAPU UIUTATWIAIN.

AMMMOHMIJIM Ba HUTPATIU TY3JAPHUHT KYMUWINIKA XamJa kapoamuj cyBiaa
AXIIW SpUNIN. YIapaard a3oT yCuMIIMKIIapra axiu y3namaau (aiiHukca, NO3” HUHT
TYHPOKJIa XapaKaTYaHIIUTU I0OKOpHU OYIaan).

AMMOHUIIY YFUTIAP YUyH XOM amé cudaruaa aMMuak, HUTPATIH YFUTIAp
Y4yH 3ca HUTpaT KuciaoTacujaH doigananunaan. Ynaap sca atMmocdepanaru
0exrco0 MUKIOp/Iary a30T/IaH OJIMHAIH.

Ammuarknu cenumpa. Amvonuit aurpat (NHz),NOs HU aMMHaKIId CeIUTpa
ned xaMm ropuTwiagd. MabliyMKH, aMMOHHMI HHUTpAaT — aMMHaK Ba HUTpAT
KHUCJIOTAaCHHUHT Y3apo TabcupiamryB kapaéHuaa xocwn Oymamu. LlyHunr yuyn
aBBAJI0 HUTPAT KHUCJIOTAa XOCHJ OYIUIN jkapa€HW OWIaH TAHMIIUIIUMU3 3apyp.

ABOTHHHT BOOOPOLO Oomtan TabCUPH HATHIKAaCHAa aMMHWAaK CUHTE3 KUJIMHAON:

N, + 3H, < 2NH;
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AMMMaK CHHTE3M UCCUKIUK 3(PdekTn, XapopaTr Ba 6ocumra OOFiIuK, Oymaam.
Omarna mact 6ocumimm (10-15 MIla), ypra 6ocumim (25-60 MlIla) Ba roxopwm
oocumiu (60-100 MIla) xapa€nnap mabiayM. Xapopat 3ca 400-500°C opanuruaa
oynanu. by skapa€H kaTanu3aTopcus XKyJla CyCT Keuaau. AMainil uuiad ynKapuuiaa
ypra GocumiH xkapaéH TeMup karaimuzatop (mpomotopiapu:Al,0s, KO Ba CaO)
Jap UIITUPOKKa oaub O6opmnaau. KoHTakT ®uX03uaaH YMKAETrad ra3 Tapkuouaa
14-20%  ammmak  Oymagu. Y~ COBYTWIMINM  HAaTW)KacHJa  aMMHUAakK
KOHJICHCAIMsTIaHAIM, a30T-BOJIOPOJUIH apajaliMa UKIra Kaitapuiaaad. X0o3upru
BakT/Aa KyBBaTu 150 man 1500 T/KyHIM CHHTE3 KOJOHHAJIAPHU MILJIATUIMOKAA.

Hutpar kuciaoracu 3ca aMMHUAKHUHT OKCHJJIAHWUIIM HATHXKACHIA XOCHII
Oynaau. by >kapa€H a30THUHI OKCHJIAHUIN Japakacu Y3rapuilid OWJIaH COJUP
oynanu:

Opatna cyrontupwiran HUTpAT kucinoracu (47-50% inu) onuin Kyhdujgaru
TypJinda cHUcTeMajiapja ojaub Oopuiauiiyd MyMKuH: 1) atmMocdepa Gocumuma; 2)
IOKOpH O0ocuMIa; 3) KOMOMHAIMSIIAIITAH, IThHAH aMMHAKHU OKCHJIJIAII yKapaéHu (3-
4)*10 Ila 6ocumma, NO Hu okcumiam Ba NO; HM cyB Owian abcopOuinianmi
*apaéniaapu 3ca (8-12)*10 ITa 6ocumaa Ba omaTaaru xapoparaa o0 OOpHIaIH.
bocumuu 1 Mlla ra kyrapuin opkaiu 60-62% i HUTpaT KUCIOTACH OJIUII MYMKHH.

CyBoa sXIIM OSpPYyBYAHJIWTH, DJPYBYAHIHMK KOI(D(PHUIIEHTH IOKOPUIINTH,
TUTPOCKONUKIIUTY Ba moauMopd Yy3rapyBUaHIuru cababiv amMMOHUN HHUTpaT
KpUCTaUIapu y3apo Enummo, KaTTUKIAmMO Kojaau. CeniyBYaHIuru WYKouo,
YHH UILIATAT KAWWHIIAIIAIH.

ICI(Aii-Cu-Ail) ¢upmacu ycyau Oyiiuda JOHAJOPJIAHTAH aMMHUAKJIN
cesqiutpa oauu.by ycyn Aurnmusinaru «ICl» ¢dupmacuna y3namrupuiras. by ycyn
OWJiaH OJIMHAJUIaH MaxcyJjoTra ¢upmMa TOMOHHAAH — «HUTpPam» CaBI0 HOMH
oepmiran. Jloitnxa KyBBatu 1000 1/cyTka 6ynran Oupunun Kypuima 1965 iunna
CesepHcaiin (Auraus) aa Kypwiran. KeliuHYanuK IyHaaid KyBBaTAard KypuiMa
bupmunreM maxpu (AHIINS) Ja WINra TYIMIMPUITraH. X03UpIry MaiTaa aMMHAKIN
cenmutpa unuiad umkapuimHuar Oy ycynunaH(Y/E, T'epmanus) dupmacu xam

dbolnananMoKa.
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«ICl» ¢upmacu ycynu Oyiinda nOHAJOpJIaHTaH aMMHUAKIM CEIUTpa MILIa0
YUKAPUIIHUHT acOCHil jkapa€Hllapy KyilHaarmda aMainra ommpuiagu (2-pacwm):
Apanamtupruy YpHaTWITaH uauil 1 ra KoHjaeHcatop 4 1aH yukaauran Oyr Ouian
TabMHUHJIAHAAUTaH UCUTIUY 3 opkanu 55-60% nu HUTpaAT KUCIOTa TyIIaau.

[y waumra sputum yudyH (iak 16 ga xocus Oynamurad Ba TErUpMOH 18
OpKaJld YTaJuraH) HOCTaHAApT MAaXCYJIOT Xama IIUKJIOH/IaH MaXCyJIOTHUHT Mana
dbpakuuscu XxaM y3aTUIaau.

VYHra siHa Maxcyc KypuiMaja (cxemaaa KypcaTuiamarad) Marue3sutHu 57% nu
HUTpPAT KHUCJIOTAa J3pUTMAacUia HPUTWIMIINAAH Ba (QUIBTPIAHUIIMAAH XOCHJI
KWIMHTaH MarHui HUTpaT SPUTMACU XaM TYIIaIH.

Xocui KWIMHTaH JpUTMara MarHuid HUTPATHUHT (QUIbTpiaml KapaéHUHU
CHTWJUTAIITUPUIL YYYH HUTPAT KHUCJIOTaJa SpUMaliiUraH Marepuasl - €pjaaMmuu
KylIuM4a KYIIUIaIu.

TapkuOuaa MarHuit HUTpaT Ba aMMOHUN HUTPAT KYIIUMYaJapyu TyTTaH HUTpAT
KHCJIOTa 3pUTMAcH UAMII | JaH HedTpamiarud 7 ra y3aTWiaay, Y eplla YHH CYIOK
amMMuak Oyriatruuu 6 gad ucutrud S5 opkaiau 80°C temrneparyparaya KU3JupUIral
ra3 xojaraaru ammuak OwiaH pH=3...4 raua wnelTpasnmanagu. byrnarruu Ba
WCUTTUYHU HEUTpaJUiaruy 7 JaH YUKAQIUTaH yTa KU3UraH OyF OuiiaH KU3AUpUIIaIn.

Hedirpannaruuna xocun OVnaguran 87...89% KOHIEHTpaIUsJIM aMMOHHI
HUTpAT 3pUTMACU KyIIMM4Ya HeWTpamiarud 8 ra Oepuiaau, y epaa ras xouaraaru
amMmuak 6minad pH=6 raua kymumua HeTpautanaau. Mkku 00CKUYIM HeUTpasiamt
yTa Ku3urad Oyr OMJIaH aMMHaK HYKOTWJIMIIMHU KaMalTHpaIu.

Heilitpannanuim >kapaéHuga 5SpuUTMa TeMIEpaTypacUHUHT KECKUH OpTHO
KeTuiy XaBhiau XucoOJiaHaau, YyHKA OyHJa aMMOHHM HUTPATHUHT (DOHTaHIH
napyajaHuIy fo3ara KeJuid MyMKHUH.

[IyHUHT y9yH TEXHOJIOTHK CXEeMaJa COBYTHJITaH OyF KOHACHCAT Y4yH Oak 9
JaH Kepak Oyiranja spuTMa TeMIEpaTypacuHH Te3JIUK OWJIaH MacalTHUPUIN yIyH
HeWTpaiaruy 7 ra €Ky Kylmmmya HedTpaiarud § ra COBYK KOHJIEHCAT OCpUITUIIN
Hazapjaa Tyrtwirad. 89% nu aMMOHUN HUTpaT 3puTMacu Oyriatkua 10 ra

y3aTHIIIN.
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byrnatum kucmumaru OyfFiIaTKudrpaHysuianl MUHOpPacH 14 HUHT IOKOpHUCHTA
YKOMITAIITHPIIITAH OyFIaTKUY/1a TapyaIaHUII Xucooura SpuTMaHuHT pH KuitmaTn
o3runa nacasau. lyHunr yuyn 6ak 11 ra oku0 Tymiran sputManuir pH kuiiMatruau
OenruiIaHTaH Japaxkara S5 eTKa3ullydyH aMMHuaK Oepriiajiu.

By unuuigan sputMa MUHOPAHUHT MypKarud 13 ra kenaau Ba yHAa aMMOHUI
HUTpAT dpUTMACHU JoHaJopiaHaau. ['paHymiam MUHOpacH amOMUHHIIM (oibra
(FomKaMeTAJITUTACTHHKA )OJIaH KOTUTAHTaH. TOMYHMJIAPHUHT TYIIUIT OaJaHIJIUTH
173 M. XaBOo OKMMH MHHOpA OCTHAAH KUPUO, YHJIAaH BEHTHJIATOpJap 12 opkaiu
yukuO ketaau. MuHopaaa JoHaJAOpIaHTaH MaxCysoT 3JeBaTop 15 opkanu smak 16
ra y3aTujaaau, y epaa Taiép MmaxcyaoT gppakuusicu axpartuwiaau. Hocranmapt (3 MM
JlaH Hupuk Ba 1 MM JaH Maiina) dhpakius TerupMoH 18 1a maiigananaau, HUKIOH 17
Ja TyTMO KOJMHTaH YaHT OujlaH apajaliTUpWiIagu Ba | uauimira KalTapuiaau.
Tai€p maxcynor ¢pakmusicu coByTrud xkuxo3u 19 nma 40°C temmneparyparauda

COBYTHJIaAX Ba ITOJIMOTHUIICH KOILJIapra KaaAOKJIaHaau.
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2.2 —pacm. Ammuaxau cenumpa uuinao yuxkapuwnune \Cl gpupmacu ycynu.
1-kammux komnonenmaapuu spumumnt uouwu, 2-gpuremp, 3,5-ucumkudiap;
4- KomoeHncamop; O6-CYIOK aMMUAKHU Oyenamkuy, 7-Heumpaiiacuy, S-Kyuumya
Heumpannaeuy, 9-oax; 10-6yenamxuuy; 11-netimpannacuubax, 12- eenmunsimopiap,
13- nypraeuy; 14-epamynnaw munopacu, 15-aneeamop, 16-saax; 17- yuxion; 18-
meaupmon; 19-cogymkuu.
Taii€p maxcynor tapkuduna 34,5% N Ba 0,5% H,O 6ynamu. Crangapt (1-3

MMy gamin) gpakiust yaymu 95,0% HU TalIkui 3Tau.
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[TommaTuneH Koriapra >xoinanran cenutpa 40 Konrada OaaHIMKIa TaxJ1a0
KyWmirasjaa xam 12 oiiraya €nummb KoaIMaiau.

I T taitép maxcysotr onum yuyH : 210...212 kr ammuak; 11,2 Kr Maruesur;
790...800 kr mutpat kuciota (100% xucoduaa); 300 xr Oyr (1,3 MIIa); 11,5 kBt-c
AJIEKTp AHEprus capd Oymaau.

«Kaltenpach» («Kanprenbax») ¢upmacu ycyaum OVitmda rpaHysUIaHTaH
aMMUaKIIM cenuTpa onuil. by ycyn Oyiinya noHajgopiaHTaH aMMHaKiId CEeJIUTpa
UIUTa0 YUKAPUII KapaéHu Kyruaaru 00CKA4YIapaH noopat: HUTPAT KUCIOTAaCUHU
aMMMaK OWJiaH HEWTpalialll; SpUTMaHU JACTIA0KU OYFIaTUII; SPUTMAHU OXUPTHU
Oyfiatuil; OyFIaTWITaH dPUTMAHU TPAHYIISIMOH MUHOpPACH]IA TPaHyJUIAI; dJIall
Ba JOHAYAJIM MaxCyJOTHM COBUTHII, TaW€p MaxCyJOTHU KOILIall Ba omMOopra
YKYHATUIL.

He#itpannam yuyn ~56% Jin HUTpAT KUCIOTa Ba CYIOK aMMHUAKJ/IaH OJMHIaH
~0,8 Mlla Oocumpmaru ra3 XoJaTjard aMMHuak wunuiatwiaau. HedTpamnam
xapaéauaa 180°C nman mact temneparypa yuuad Typuiaau. HedTpamiaruaHuHr
OCTKUA KucMmuaaH 79% nu aMMOHUN HUTpAT 3pUTMAcU OyFJaTKU4ra y3aTuiaiu.
Heilirpannaruaauar rokopu kucmuaan 0,44 MIla 6ocummaru ~882 xr OyF axpaind
YUKAJIH.

Taiép maxcynot tapkuduna: 34,8% raya N Ba 0,2-0,3% raua Hamimk O6yaaan.
YHUHT rpanyfoMeTpuk Tapkuou: 1...3 mm mu ¢paxius 98% uu Ba 1 MM gaH Mmaiina

bpakuus <1% HU TaIKWI STaaHu.

2.2 Pecniybsiukana kap6amuja (MO4eBHUHA) OJIMII TEXHOJIOTUSICH

Kap6amug — kapOoHAT KUCIOTAHUHT JUAMUJ Ty3u OYITu0, MOYeBHHA J1e0 XaM
aTanaau. Y paHrcus, Xuiacu3 Kpuctamul mojaa 0ynuo, 25°C maru 3uwiuru 1330
kr/M® ra tenr, 132,7°C na cyroknanagu. TeXHHK MaxcyjoT 5ca OK €KHM CapFUII
paHIJIM UTHACMMOH POMOHMK TPHU3MATHK IIAKIAArd KpUCTaJIapaH HOOopaTIup.

CyroknaHulill xapoparuradya armocdepa 00cuMuIa KU3IUPUITaHIA aMMHAaK ra3u
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aXpanub YMKUIIY OWIaH mapyaiaHaan. by skapaéHia mactaBBaJl aMMOHMM ITHaHAT
XOCHJI OYJ1a7i, CYHTpa IIMaHAT KUCJIOTa Ba aMMHUaKTaJda apyajiaHaju:
(NH2)2CO—NH;sOCN—HOCN + NHj3

Opmmii nMaHat KuciaoTacu KapOaMuJ OWIaH TabCHUPJIAIIMO OHYpEeT XOCHI
KWJIaJu:

HOCN + (NH).,CO = NH,CONHCONH;

AMMHMaK MINTHPOKMAA OMypeT XOCWi OYIWMIIM CEeKUMHJIAIIAAW, JEKUH
KapOaMUJHUHT ¥3apo TabCUPUAAH XaM OMYpETJIaHMIIl PEAKIMSICH COAUp OYIuIIn
JTaBOM dTaBEPau:

2(NH2),COSNH,CONHCONH; + NHj3

AMMOHUI HUTPAT KYIIMJITaHa 3ca KapOaMu1 TypryHIaHa Iy (CTaOMILIaHaIn ).

2.3-pacmma (NH7),CO-NH3-H,O cucToMacuHUHT XOjaT Jauarpammacu
kentupwirad. Kapbamua cyBia, CiupT/aa Ba CYIOK aMMHAaK/a SIXIITW SPUNATU. Y HUHT
TyiuaTrad cyBiu sputMmacuaa 20°C xapopataa 51,8%, 60°C na 71,9% Ba 120°C na
95,0% (NH2).CO 6¥ynamau. Kapbamu Kyucu3 acoc Xoccacura dra OYJIraHIuTd yIyH
(25°C xapopargaru mucconmanusi koHctantacH 1,5%107%) kucnoramap 6unan
TabCcUpJAIUMO  Ty3Jap XOocWd  Kwiaau. MacanaH, kapOaMua  HHUTpaT
(NH,),CO*HNO3; cyBma 03 »puiiau, KA3IMPHITaHZa 5ca IOpTiall OwujaH
napyananau, kapoamun pocdar (NHz),CO*H3P0,4 3ca cyBaa sxiim spuiiiu Ba Tyia
muccomianand.  Kapbamug — ammuak  OujaH — TabcUpiamub® — aMMHakar
(NH),CO*NHj3 xocun kunaau. YHUHT TapkuOuga 77,9% rada kapbamum Oyiaaau
Ba 46°C 5a MHKOHTYPEHT CYIOKJIaHaAu. XapOPATHUHT KYTapUJIUIIN OUJIaH CYIOK,
aMMHaKJa KapOaMUJHUHT 3pyBUaHJIUTU OpTUO Oopaau. Xapopar 30°C Oynranma

APYBUAHJIMK CyBJarura HucOaTaH XaMm KYmpoK Oyaau.

Y.
80 'I’l-" 20

HO %0 50 a0 70 NH,

2.3-pacm. (NH3),CO-NH3-H,O cucmamacunume xoniam ouazpammaci
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Kapbamuyn Tty3nap OujlaH XaMm KOMIUIEKC OWpUKMallap XOCHJI KHJIAJIH.
Macaian, Ca(NOs3),*4(NH2),CO Ba Ca(H2P0,),*4(NH),CO napauHr Xap Oup
KOMUOHEHTH MUHEpAJl YFUT XUCOOTaHAIH.

KapOamua cyBmu sputmanapga 80°C  xapoparraya TypFyH, Xapopar
KyTapuiiragja 3ca y aMMOHUN u3olnuaHar (uuaHaT — N) ra Ba yHJaH aMMOHUUA
KapOoHaTra aijaHaau:

(NH2),COSNHsNCO; NH4sNCO + 2H,0 S (NH4)2COs3

VY 3ca aMmMoHuU# TUpokapOOHATra, CYHIpa aMMuUaKk Ba KapOOHAT aHTHAPUITa
napyajiaHaiu:

(NHg)2CO3SNH4HCO; +NH3; NHsHCOsS CO, + NH3 + H,0

Kap6amu tapkubuga 46,6% N 6ynu6, 6ayutactcus a30Tiau YFUT XUCOOIaHA TH.
KapOamMuaHuHT aMMHaKiId celuTpara HucOaTtan Oup Heda ad3auIMK TOMOHJIAPHU:
a30T MHKIOPUHUHT KYIUIUTHAA, KaM THUTPOCKOMHUKIUTHIA (TUTPOCKOMUKIUK
wyktacu 20°C nga 80% ra TeHr), mopmiam xaBhu HWYKIUTHAA Ba Kam
EMUIIKOKIUTHAA HAaMOEH OVnaau. byHJaH Tallkapyu YHUHT TYHpPOKAa FOBUJIUIIN
CEKHUH Ke4aJIu.

Tynpokaa kapbamug HAMIIMK TabCUpUJAa aMMOHMI KapOOHaTra ailjlaHaau Ba
HOPJOH (KUCIOTAJIM) TYNPOKHM HeuTpaiaan. CYHrpa MHUKpOOPTaHU3MIIAP
TabCUPHUJIa AMMOHHUI MOHU HUTPATJIAIIAINA Ba TYIPOKHU HOPAOHJIAIITUPAIN.

Kap6amu tapkuOujgaru YCUMIMKKA TOKCUK TabCUP 3TaJUTaH MO OMypeT
xucoOnmaHaau. AWHUKCA YHUHT CYBJIM DPUTMACUHU YCUMIIMKKA CEMUJITaH/la YHUHT
tapkubuga 0,25% nan opTHK, MUKIOpAarud Ouyper Oyica, YyCUMIIMK Oapriapu
«kysany». Tynpokka TYFpusiaH — TYFpu Oepuirasia 3ca y 3apapCcu3aup.

Kapbamun mnporenH kymmmyacu cudaruga yriieBojjapu Kym Ba OKCHI
MUKIOpU KaM OYyJiran yopBa eMmjiapura Xxam Kymuiaan. Y o3yka emaa 25-30% raua
OKCHWJI YpHUHH O0ca oJaju.

Canoatna cyHBMH cCMoOJia, IUIacTMaccaiap, Kied, Jak, (apManeBTHK
npenapariap, repounuIap Tauépiiail Ba 4OpBauMIMKAa O3yKajapra KyIIuil yayH

OenrmiaHraH cTaHmapT Oyiinmda A Mapkanud OKOPH Ba OMPUHYU KATETOPHSIIH
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JIOHAIOP Ba KPUCTAUT MIAKIWAArd KapOamuj Wnuiad dukapwiagd. MaxcynoT
cudarugaru kapOaMu TapkuOwIa OeNruiIaHran kareropusra Mmoc xoiaa: 46,3% Ba
46,2% N, 0,6% Ba 0,9% nan xam muknopaa ouypert, 0,2% Ba 0,3% cyB OVnanu.
YopBaummmk o3yKajapu Tau€piamiga WIUIaTAIaAuraH KapOaMuj TapKuOwmma sca
3% raua Ouypet OynuIIM OenruiiaHrad Tajnad aapaxacura skaBo0 Oepa oyaau.

VFuT cubaThma wWnuiaTHnaguraH  kapGamma sca b Mmapkajga  umniab
yuKapuiaaan. YHUHT Tapkuouaa 46,0% N; 0,9% atpoduma 6myper Ba 0,25% radga
HaMJIUK OYJ1aJiu. VruTHUHT noHagopauru sca: 1-4 mm i qonavanap 94% nan kam
sMac, 1 MM i oHavanap 5% ngaH opTUK SMac. YHH 6 orMrada KOICH3 CakJIaHTaHaa
XaM EnuImud KoJIMauIu.

CyloKjIaHMaHu MKKH OOCKUWIM JUCTHIUISIUACH Ba CYIOKIUK PEHUKILIN
KapOaMuJ] CUHTE3W TEXHOJIOTMK CXEMAaCHMHUHI BapHaHTIApuAaH OUpPUHU KYpuO

qukamus (2.4- pacm).

Armochepara

Ammuak
abGeopbepra

24

26

28

7Y

KapGamua spurmacn
Oyraarumra
-—

29

Oxasara

25

1-CO, yuyn mypm Gocs; P P; 2-CyI0K pu; 3- yuyn pau nacoc; 4-1-6oxuv xondencamopu; S-cunmes
6-ap i 5 7-nu piu nacoc; 8-106y 9-p P (1-6ocKkunu); 10-ucumauy (2-60cxuy);
11 P p; 12-p P 13-(2-60cKuv) 5 14-(2-6ockuv) cenapamop; 15- eaxym-6yznamauv; 16-xapbamud
apummacu yuyn uouw; 17-moii ancpameuy; 18-mapxazdan Kouma nacoc; 19 O p; 20-eaxy 3 21-2-60c¢k;
22-pesey ip; 23-may dan Kouma nacoc; 24 pbep; 25 iy Ipu op VUYH Tuzeuy;
26-0 Gep; 27 5 28 q 3 29-maprasdan Kouma nacocaap.

2.4-pacM. CyOKJINK PelMKJINIa KapOaMuI HILIa0 YUKAPHUII

TEXHOJIOTHK CXeMaCH
MexaHuK KymmMmyaniap, BOJOPOA Cydb(pua, OATHHTYTYPTIIH OPTaHHK
OWpUKManapJaH TO3aJaHTaH Ba KypUTHJTaH Ta3 XOoJjaTUAard KapOoHAT aHTHIPH
CO2 TypT 60cKkuun kommpeccop (1) épnamuma ~20 Mlla 6ocumaa Ba 95-100°C na
apanamrupruy 6 ra rodopwianu (arap 3apypar 6yica,0ockuunapaan oupuaa CO,
BOJIOPOJT KyIIUMYACHaH To3anaHaau). Apanamrupruura 20 Mlla 6ocum octuma
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IIyHxkepnau Hacoc 3 €pnamuna cyrok ammuak (90°C), miyHxepiau Hacoc 7
épraMuia 5ca aMMOHMI KapOoHat Ty3napuHUHT 3put™acu (95°C) robopunaau. by
KOMITIOHEHTJIApHU apajamrTupuin Hatuxacuga 175°C teMmmepaTypajia aMMOHUNA
kKapbamat xocun O0yna Oomnaiian. CyHrpa peakius apanamma (Mojsp HucOaTu -
NH3:CO2:H,0= (3,8-4,5):1:(0,5-0,8) cunTe3 kojoHHacH 5 ra wobopuiaan. CuuTe3
kosjonHacuna 185°C temmnepatypa Ba 20 MIla 6ocumaa aMMoHui kKapOaMaT XOCHI

OynuImm Ba KapbaMmuaraya mapyaiaHUIIA aMajira OMTUPHIIA TN,

2.3 AMMoGdoc 0TI HA3aPUSCH BA TEXHOJOTHK CXeMacH

VeuT cudarnma mnuiaTnaguran amMmooc HMIUIa0 uMKApMINA KyHuaard
TypJU KYPUHUIIIATH TEXHOJIOTHK CXeMaap:

1. byrnatunmaran (20-30% P,0s) skcTpakimon ¢ocdar KucioTaHu
HeHTpayian Ba (YaHTJIATTUWIK, Oapabaniu €KUM KailHOBUM KaTJIaMJId) KypUTIHYIa
CYBCHU3JIaHTHUPHIITA aCOCJIaHTaH cxeMajap;

2. byrnatunmaran (20-30% P2Os) ¢ocdar kucnoranu HeWTpasviail,
cyHrpa aMmooc CyCreH3UsACHHU OyFJIaTHIN XamJia JOHaJOopjall Ba KypUTHIITHU
Oapabannu nonagopiam Kypurruwiapu (BJIK) na amanra ommpuira acocnanran
cxemasap;

3. byrnatunu6 konueHntpnanran (48-54% P,0s) skctpakiuon ¢ocdar
KUCJIOTAaHW HEWTpajulallira acocCllaHraH cxeManap KyulaHwiaau. by xomnga
HEWTpaJyIaHUII UKKK OOCKUYJA: nacTiiad peakTopiapaa — atMocdepa documuia,
cyHrpa OapabaHiu aMMOHUNIAIITUPTrU4d-goHagopiarud (AJl) ma €xu rokopu
6ocumitn 6Mp OOCKWYIA CYCTICH3USTHU KypUTHIIIHA MUHOpaaa yanriatui ¢ku bJIK
YKUX03JIapuIa aMmara OIUPHUII OPKAJIU YTKa3HIIa !,

YaHTrnaTrudiy KypuTruwiap UIUIATHIAITN OPKaidu aMMo(oc HIiad YuKapui
CXEeMacCHUHUHT OWp BapuaHTH 2.5 — pacMja KypcaTwiraH. DKCTpakiuoH ¢ocdar
kucioracu (22-28% P,0s) 80-115°C xapopatia OMpuH-KETHH sKOMIalran Oup Heua
peaktop (catyparop) iap 1 ma y3mykcus cyparna NHs:H3;PO, nucbatunm 1,1 nan

omupmarad xonna (pH<S5) ammmak Ownan HeWTpamiaHagu. byHma XapakartuaH
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cycrier3uss xocun Oymamgu. 100-105°C xapopatimm yawHr Oup xucmu (70-80%
MUKIOPH) OXHUPTH PEAKTOPJaH YaHTIATTUWIN KypUTTHY 5 ra TYIIaaw, y epra
IIYHUHT/IEK TAa3CUMOH EKM CYIOK EKWIFUHU EHIMPWIMIIUAAH OJIMHTAaH YTXOHA
raznapu Oepwnamu. Kypurrmyman umkyBunm mypunu ra3 xapopatu 100-115°C

OYyyaay Ba YaHTJaH TO3aJIAHUIIN YIYH [IUKIIOH 6 J1aH YTaJu.
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2.5 — pacm. YaHIJIaTrHWId KYPUTTHYAa aMMO(oc HIILIa0 YMKAPHUII CXeMACH:
1 — peakrop-caTypaTop; 2 — CyCHEH3UsHU UUFruY; 3 — MapKa3gaH KouMma Hacoc; 4 — CyCIIEeH3Us
MEBEPIAMTUPTUYH; 5 — YaHTJIATTHWIN KypUTIUY; 6 — IIUKIIOH; / — BEHTUJIATOP; 8 — abcopOep; 9
— mHek; 10 — maiiganaruy; 11 — sneBatop; 12 — Oynkep; 13 — nkku Bayun apanamtuprud; 14 —
JTyMaJoKJI0BYM 6apaban; 15 — 6apabaniau KypuTrud; 16 — UKKU XU TEIIUKIIN 371K, 17 — COBYTIHUY;
18 — TpancniopTép.

Kyputunran (1% nHaminkkaya) KyKyHCUMOH aMMO(OC Y3IyKCH3 paBHUIIIA
WKKU BaJUTH IIHEKJIM apajamTuprud 13 ra kenud Tymaau, y epra 1y Owian Oup
BaKT/Ja Tal€p MaxCyJIOTHHUHI Maija (Qpakuuscd Ba CyCHEH3USHUHI KojraH (20-
30%) xucmu Oepunamu. Ham (10-12% H>O) ammodoc monauamapu
apaalmTUPTUYIaH JOHAYATapHU TyMaTOK/I0BUM Oapaban 14 ra Ba CyHrpa KypUTHII
O0apabanu 15 ra ro6opwiaau. Kyputunum mypunu raznap ounas (350°C na) amanra
OIIMPHIIA]IN.

Kyputunran ponavamap axparwiaad. 3,2 MM JaH WUPUK JOHayasap
bpakuuscu MaiianaHaau Ba sHa axparuinra Oepunanu €ku gocdaTr KucIoTana
SPUTHIIAAN Ba Kapa€Hra (AaMMOHUNIAIITUPUINTa) KaTapunagu. | MM naH maiina
dbpakiusnap noHagopiaira obopwiaaud; 1-3,2 MM U AoHadanu (pakius dca
Taiiép wMaxcynor cudatuga umkapwiagd. Amnatut Ba Koparor docdoputu

acocuzaru MaxcysoT Tapkuouna, myBopuk pasuniaa: 52 Ba 47% POsywyw, 51 Ba
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46% P20sys5, 50 Ba 41% P20s,, 12 Ba 11% N, 1% H>0, 0 Ba 4% MgO, 3,5 Ba 3%
F 6ynamgu.

AMMOGOC CYCIIEH3UICHHN KyPUTHIIHUHT aHYa TAKOMUJUTAIITAH YCyJId — YHU
KYPUTHIUTAIUHN Oapabanimm goHanopiaruwin Kyputrud (BJIK) ékm Gapabanim
nonagopiam Kyputruwid coBytrud (BJIKC) skuxosnmapuiga amanira OIIMPHII
xucobnanaan. AMMO(OC CYCIEH3MSICHHUA OpaluK OYyFIAaTHUIl CXEMacu KEHT

Tapkairaaaup (2.6 — pacm).
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CQ(OH )3 TRHKIIT &

HgPOy4 > HiQ &xm Ca(OH)g

NHa(cviox)
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¥I¥H EOHNCHCAT

2.6 — pacm. AmModoc cycnensusicuiu Oyraarum Ba BJIK kuxo3uaa

AOHAAOPJIAII OPKAJIU aMMO(OC HIILIA0 YMKAPHUII CXeMaCH:

1 — TAB xuxo3u; 2 — OyFiaTyBUH XKHXO03JIap; 3 — alJIaHTUPYBUM Hacochap; 4 — OyFnaTwirad
cycnensus nrruun; 5 — BJIK xuxo3u; 6 — sneBatop; 7 — anak; § — BanKajlyu Maianaruy;

9 coByrruu; 10 — cy3yBum Hacaakanu abcopoep; 11 — roBumm MuHOpacu; 12 — CylOK aMMHaKHU
Oyrnarruy; 13 — opanuk uanil; 14 — MCCUKJIMK alMaIlITHPrUy.

bouutanruy ¢ocdar KUCIOTaHU OJNJIMHIAH HATPUl €K Kanuil cynbdar, Eku
coma OunaH KalTa uWIOUIall YyHAAH AaH4YardHa MUKAOpAard (QTOPHUHT
dTopcunukariap Tap3uja WYKOTWIMIIN TabMUHJIAWIM Ba 11y OujiaH OWp BakTIa
YHJIArd KaJblMilaH To3ajdaHaau Ba Oomka kymumuaigap (Fe, Al) muknopu
kamaitupuiaan. by ammodocaaru y3mamyBuan Ba cyBna spyB4YaH P,Os HUHT
KOHIICHTPALMSICUHU ~ OLIMpAad, YUKWHIAM Trasnapujgad (TOPHUHT  axpaTud
OJIMHUIIMHU OCOHJAIITUPAaU, OYHUHT YuyH ¢Topcusnanrad ¢ocdar KucioTa
WIUTATAJIMIIN MYMKUH.
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®docdart kucnora (22-29% P,0s) ra3z xomnarnaru ammuak o6wian pH = 5+5,5
raua TAb — Te3kop aMMOHUNIAIITUPYBYM OYyFiIaTruy >KUXO03WJa HEUTpassiaHaau
(2.7 — pacm). by Beprukan peakiuon KyByp (3 0,6 M, H = 6 M) octiaaru BenTypu
coriocH (Mumia ra3 €K CYIOKJIMK TE€3JIMIY OLIaJUraH Y3rapyByaH KECUMIIM KaHal
€KM KHUCKa KYBYp) JaH aMMHaK Ba KHCJIOTa KUpPUTWUIaAW. Peakius HCCUKIWUTH
xyucoOura macca KaWHalIud Ba IOKOpHUra XapakaTiaHaad, [-2 MUHYT W4YHMza
cenmaparopra eTud Oopaau, CyCleH3Us y €pJaH aWIaHTHPYBYH KyBYp OpKaau
pEeaKIMOH KyBypra Katapuiaaau. Y HUHT Oup KUCMH CenapaTop/iaH KOHIIEHTpJIaIIra
100opuiiaau. Cenapatop/iad YMKAIUTaH OYF HCCUKIIMK alIMAIITUPTruyia OONIIaHFUY
KUCJIOTAaHM HWCUTHII OpPKaJIu KOHACHcaTiaaHagu. AmMo(doc CyCHeH3UsICH
(NH3:H3PO4 = 1,1) ky11 KoOMK)IM OyFIaTHIN KypHJIMACH Ia KOHIICHTPJIAHAIH, Y epJa
yHAAru cyB MUKJI0pHU 55-56% nan 18-25% raua kamaiitupunanu; 1-KoOUK Bakyym
ocTuaa, 2-KOOUK - atMocdepa 6ocumuaa, 3-KOOUK - FOKOpPH OOCHMMJIa WILIaiIu;
aHru xocus kuiauHran Oyr (0,3 mlla) 3- Ba 4- koOukka Oepwiamu, 1- Ba 2-
KoOuKJIap/aa aca xapaéuaa xocus 0ynaauran Oyr unatwiaad. Cyarpa 112-115°C
xapopatiu cycnen3us BJIK xuxo3upa KypuTwiaau Ba 1y OwiadH OWp BakrTia
noHagopiaHanu. CoOBYTWITaH Ba JJIaK[a aXpaTWIraH MaxCYJOTHUHT 3appada
ymuamu 1 mMm pan kuuumk Oynran Qpakmusicu BJIK skuxos3ura Tamku peryp
cubaTuna Kaitapuiagd. Mupuk Gpakiums Maiinanamra r000pHIafd, MaxcysloT
bpakuuscu sca 45°C rava (KOHTeWHepiapra rokiamga €KM KOFO3 Koriapra
xoimamtupuiaa) €ku 55°C rava (MOAMATHIICH KOIUIapura >KOWIAIITHPHUIIIA)

COBYTHJIA]IH.

MEOQEELIE T a3JIape

[
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Cycriersua
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1 i
r——l
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2.7 — pacm. Te3xkop ammmonniiamrupyBuu oOyraarruy (TAB).

Anatutnad (51% P2Osys,, 12% N) Ba Koparor dochopurunan (47% P20sys,,
11% N) 1 T amModoc MaxcyaoTH UILIad YUKapuIl yuyH capd KodpuimeHtnapu
MyBOGUK paBHIIIa, TAXMUHAH KyHuaaruua Oyiaau: SKCTpakiuoH ¢ocdar Kkuciiora
(100% P,0s) — 0,54 Ba 0,5 T; NH3 — 0,15 Ba 0,14 T; Tabuwmii ras (34,8 Mx/m°) — 28
M3; snextposHeprus 111 xBrec; cyB — 22 m3; kucuirad xaso — 60 m3. P,Os nan

dbornananum gapaxacu 96% uu, NH3 nan aca — 97% Hu Tamkumi aTaau.

Hejftpanianmra Hy0 Amvocdepa Arvocepa
H3POa l—TﬂCBHpE' |
NH3 (ras]

HqPO,

NH3@ | |

x|y

2.8 — pacm. AJl skux03u OWJIAH TOHAAOPJIAHTAH aMMO(]OC OJIHII CXEeMACH:

1 — HeliTpasmnaruy; 2 — aMMOHUNIAIITUPYBYM AoHanopaarud (A/l); 3 - kypurui 6apabanu; 4 —
LUKJIOHJIAp; 5 — 3aknap; 6 — coByTruy; 7,8 — abcopbepiap.

AMMOHUNTATUPYBUN JoHagopiarud (AJl) unuiatTwiran Xojagard cxema
oyiinua ammodoc omumpa (2.8 — pacm) 50-54% P,Os rawa OyrnaTwiran
OKCTPAKIMOH ¢ocdar KucaoTara YHKUHAM Ta3napuHU  abcopOuusianiiaH
oJIMHAaUTaH okaBajap Kymmiauo (yumaru P,Os mukmopu 47-48% rava xamasiin),
apalalmTUPTAWIA peakTopaapaa ammuak rasu omnan NH3:H3PO, = 0,6+0,7 mosnsip

HucOaturaua Heutpawianagu. 120-125°C xapopar Ba 17-18% nHamukmaru
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(aMMOHUMNAIITUPUIIT HUCCUKIUTH XucoOura peakropnapna 20-25% OyrnaHran)
kucnotanu (pH =~ 3) cycnensus AJl xuxos3ura Oepunamu (2.9 — pacm). AJl
x)uxosuna 85-95°C xapoparnma macca NH3:H3PO4 = 1+1,05 monsp HucbaTurava
KYyIIMMYa HeUTpauiaHau Ba MaxcysoT JOHAJO0pJIaHaIH; YHA kapaéHra Oepuirad
50% cyB Oyrmanagu. AJl xuxo3uaad unkaaurad Ham (2,5-3,5% H,0) nonavanap
TYFpu okuMIIH Oapadannu Kyputruyaa (250-350°C xapopataaru) YTXoHa razjiapu
Owtan noHavaiap xapopatu 75-90°C 6ynran xonmaa Kyputmwiaau. CYHTpa y dJaHaan
Ba MaxcynoT (pakmusicu coByrruuna 75-90°C gan 45-55°C  xapopatraua

COBYTHJIaAH.
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2.9 — pacM. AMMoHuiiJIaIITUPYBYH JoHaaopaaruy (Al):

1 - KOOuK; 2 — COUYMITYBYM KOMITOHEHTIIAPHH Y3aTHUII TYHHYITH; 3 — MYKH JIEBOPUHU TO3JIAIIT
VUYH MAY0K; 4 — aMMHaK TAaKCUMJIATUY; 5 — YpaM; 6 — TassHY Ba KAUCTHY FIJIMPAKIIAp; 7 — TasHd
XaluKa, 8 — daHmax.

Kyputuim 6apabanugan (105-115°C ga) unkaguran xamja HeWTpaajgarud Ba
AaMMOHUITAIITUPYBYM TIOHAJOPIArnyAad CYpruo OJMHAUTAH ra3jiap 4YaHr, aMMHUaK
Ba (pTOpAAH TO3aJIlaHAU; XOCUJI OYIaural oOKaBajlap peakTop-HeHTpaiaruiiapra
r00opuIagn.

Maxcynor Tapkubuma ¢rop MukmopuHuHr kam (1% nmaH ommMaciauru)
KEeJNTUPUO YTHIIraH >Kapa€HHUHT ad3auvkiapuaH Oupu XUCOOJIaHAIU; Ky4dCH3

KHCJIOTa UITATWIrasaa 3ca 'y 3,5-4% Hu TallKul KWIaIu.
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by cxema 6yiinua 1 T ammodoc (53% P20s, 12% N) ra: OyrnaTtuiarad Kuciaora
maxauga 0,588 T P2Os; 0,151 T NHs; 9 M3 tabunii ras (34,8 Mx/m3); 67 kBrec
AIEKTPOIHEPTUS Taslad STUIIAIN.

ANaTUT KOHUEHTPATUJIaH OJIMHAJAUTAH MaxXCyJOT TapKuOuAa TaXMHHaH: 55-
56,5% P2O0syvyum, 94-55% P2Osysn, 53-54% P20Osc,, 12-12,5% N; 0,5-1% HO
oynanu.

Kentupunran cxemaiapHu MyKaMMaJUIAIITHPUIT OViWYa Typaw Takiaudap
Oepunran. MacasnaH, KUCIOTaHU HEUTpaJIalIHU 0OCUM OCTH/Ia aMalira OIUPHUIITHH
Kypcatn®6 VyTunanu. byaa peakuus UCCUKIMTHAAH aMaija JAesIpiu TyJa
doinananuuImmra Spunmimy  MyMkuH. Konmentpianran (50-54% P2Os)
skcTpakiuoH (ocdar kucinora pH = 4+4,5 raua neirrpamanumu 0,3-0,35 mlla
O0ocuMIla KyBYpJIM pEakTOpJaH >Kyaa Kucka Bakthaa ytumu (~0,1 c) xucobura
amanra omupwiaad. Heutpanuzamus wuccukmuru xucodbura 180-200°C raua
KU3UTaH CYCNEeH3usi MUHOpajaru (OpCyHKalla 4YaHrjiaHaau, y epaa atMocdepa
Oocumu yumad Typwiaau; iy OwiadH Oup BakTIa MACCAHWHT COBYTHIJIMIIH
HaTWXKacuaa Vy3-y3ugaH OyFJIaHWII XHUCOOMIa KH3UTaH SpUTMaZaH CyB Te3aa
HYKOTHIIAIN; KYKYHCUMOH aMMOo(ocC XoCcu OYmaau. YHU TOHAAOPIaHHUIIIA MyMKUH
¢ku HuTpoamMmodoc Ba Oollka Mypakkad VFUTIAp OJUII YYyH HIUIATAIUIINA
MYMKHH.

Koparor dochoputunan omuaran s3xcrpakinuon docdar kucinoranu 50-55%
P,0s (Ba yHIaH IOKOpPHY) KOHIIEHTpanusrada oyriatum ycysuiapu (HamMIIN, npod.
K.FadypoB Oomruunuruga) spatuiraijiad KelnH, Oy KUCJIOTallaH SHT MyKamMMall
ycynna (KyBypiid HeWTpamamn skapaéuu opkaiu) ammodoc-K mypakab Vrutu
UNUTad YUKAPUII TEXHOJOTHUSACH SPATWITAaH Ba CaHOAT IIAPOWUTHIA CHHOBIAH
MyBogakkuaTan yTkazwirad. Hatmwkana tapkuduna 49-51% P2Osys, Ba 11% N
TyTrad, gropcusnanras (0,3-0,4% F nu) skonoruk To3a ammodoc-K yrutu onuHran

(1980 1., Poccusi, BockpeceHck maxpn).

HNonanopjanran  auammodoc.  Yrur  cudaruga — MIUIATHIAIUTAH

JMoHamopiiaHran auammodoc amatut KoHIieHTpatu, Kopator Ba I[lpubantmka
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dbochoputnapu acocuaga XOCWUI KWJIMHTAH SKCTPakIuoH Qocdar kucioragaH
onuHaau. Maxcynot Tapku6una myBopuk pasuuina: 48; 41; 48% P20sy,,, 43-45,5;
32; 41% P,0s., Ba 18; 13,5; 13% N G6ynanu.

YHH unuiad YuKapuil CXeMacu KpUCTajll MaxCyJIOT OJUII YIYH IOKopuaa 6acH
srwiranuaek  (17.5 — pacm), aMMO aMMOHUMIAIIHUHT WKKUHYM OOCKUYHU
caTypaTopjia 3Mac, OaJlku aMMOHUMIAIITUPYBYM JnoHagopiaruy (A/l) na amanra
ommpunaau. bonutanruu kucnora (32-38% P20s) carypaTopiapaa ammuak Ousian
NH;:H3PO4 = 1,3:1,4 momnsap HucOaTurada HeiTpamianran 0yica, AJl »kuxo3ua sca
1,7+1.8 raua amanra ommupunaan. Cycnensus AJl xxuxosura 70-75°C xapopatna,
petyp 3ca 50°C xapoparna 6epusiaid Ba peTypHUHT TaKpOpuiiauru 3-4 MapraHu
Takui Kunaau. Marepuanauar AJl nan ytuin gaBpu 6-8 MUHYTHU TaIIKWII ATaau.
JloHayanapHu KypUTHILJA YHUHT xapopaTuHu 72-75°C naH (Tyfpu HyHamumiia
Oepwiianurad yTxoHa raznapuHuHr xapopatuau 200°C naH) omMpMacivK Kepak.
Taiép maxcynor 25-27°C raya COByTHIIQ/IH.

AmMmodochar. Ammodochar — KopaTor GpochoputuHn yHIaH OIMHAAUTAH
OpTUKYAa MUKAOpAAru 3KCTPaKIuoH ¢ocdaT KuclIoTa OWIaH Mapyajaii, XOCHII
KWIMHTaH KUcioTanu ¢Gocdar CyCrneH3WsICHHU aMMOHUWAJNAII, YHHM OYFJIaTHII,
JIOHAIOPJIAIll Ba KypUTHUIN HATW)KAacHJa WILIA0 YWKapwiIaguran YruTawp. byHna
Kopator ¢ochoputunu mapuanam ydyH Kymanok cyrnepdocdaria Oepunaaural
MebEpIAru SKCTpakMoH (ocdar kucnora 6epuiica, GocHOPUTHUHT MapyaTaHHII
Japakacu yYHYalIMK katta Oynmadmu. Ammo 150-200% opTukua ONHMHTaH
KucioTaaa GocPopuTHUHT KapOOHATIN KUCMHU TYa, pocdatiu kucMu 3ca KuCMaH
napyanaHagu Ba (docdar gOoHAYANTAPUHUHT ACOCMUA Maccacu OYMJIAJIH,
napyajiaHMarad KUCMUHHUHT CTPYKTYypacu Y3rapajy Ba MapyalaHuIl Xapa¢HHaa,
aMMOHUITAIITUPUIITAH CYCITICH3USHU OyFIIaTHIAa, JOHAIOpJIAIIa Ba KypUTHILIA
YCUMIIUKJIApTa Y3JIallaJural makKira yTaau.

benrmnanran TexHuK maptiapra MyBouK, MaxcynoT Tapkubuma: 38-39%
P2Osymym., 20-21% P2Os.,, 4-5% N Ba 2% nan xam cys 0ynagu. 1 T P2Os xucobuna

ammodochar unuad uukapumgaru Gocdar kucimora capdhu ammodocaarura
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Kaparanja kam Oynanu, yyHku amMmodocdaraaru 6up kucm P,Os Tyrpunan-Tyrpu

dbochoput yHuaaH YTaIu.

Cynepammogoc. Dochoputmapgan kymanok cymnepdochar Typumaru
VFUTIAp MIUIA0 YMKAPUII SIpaTUITAHIAaH CYHT, M1y yCYJJa XOCWJI KUJIMHAJAWraH
HucOatan kucnotam (P2OsdpKuH>5) CycreH3ussHM HEeWTpasuiall, JOHAIopaml Ba
KYpUTHII OpKaId sXIIH (U3MK-KUMEBUM Xoccara dra OYiaraH MaxcyJloT —
Cynepammodoc Mmypakkad azoT-Gpocopiau YFUT UILTa0 YNKAPHUII YCYITH SPATUIIIH.

docdopuTiap/iaH OJUHTAaH SKCTPAKIHUOH (ocdaT KUCIOTAaHU aMMOHHMA
HuTpatr wumrupokuga 35-37% Py0Os rava OyrnatwnmO, axmm (GU3UK-KUMEBUN
xoccara ara 0ynrad Ba (pocopuTHU mapyananl ydyyH SHT aKTUB OYJraH KUCJIOTa
XOCUJT KWIMHMIIIMHUA IOKOpUAA TabKuu1ad yTran »3auk. YHIa (ocdoputiapuu
DDOK(100%P20s):pochoput = 150:100 menépuit Huc6aTuaa Ba 60°C xapoparaa 1,5
coaT napyaigaHumuaad Tapkuouna: PoOsyvyw, = 37-38%; P2Osysn. = 36-37%; P2Osc .
= 34-34,5%; N =~ 0,9%; F =1,1-1,5% 6ynran sxmm pu3uk-kuméBnii xoccara (C:K
= 4,0-4,3, pH = ~2,2) sra 6ynran cynepdocdar CyCcrneH3usiCu XOCUI KHJIMHUIIN
MyMKHH (onTuMan mwapourt). bynna pochoputHuHr napuananui gapaxacu ~84%
ra etagu. Onunran cycnensustan 80-85°C xapopataa ammuak rasu Omitan pH = 2,5
raya HeWTpayiam Hatuxacuaa, Tapkuouaa: PoOsyyyw. = 37,4-39,2%; P20sys,. = 36,5-

38,2%; P20sc.,. = 33,6-36,1%; N = 1,5-2,5%; F =

1,2-1,5%; H,O = 26,3-24,5 6ynran cynepamMmModoC CYCIECH3USICH XOCHII
oynanu. byHna ¢ochopUTHUHT MapyajaHUIl JAapakacu OUp 03 Macalluiinu, s’ibHU
~83% HM TalKWI 3TUIIM MYMKHH. YyHKH, 4yKyp HEUTpaJUIaHUII HATHXKacHAa
MOHOKabIUi(ochaTHUHT AuKaIbiuiidocdarra, yHuHT dca Tpukambiuiidocdarra
allIaHMII peakuusuiapy (peTporpaaanus) COAUp OYIUIIN MyMKHUH:

Ca(H2POs)2 + NH; = CaHPO,4 + NH4H,PO4
3CaHPO, + 2NH3; = Ca3(POa)2 + (NH4).HPO,

IITYHUHTJIEK,
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3C&(H2PO4)2 + 4(NH4)2HPO4 = C3.3(PO4)2 + 8NH4H,PO,.

Cynepammodoc cycnensusicuau  100-105°C  xapopataa KypUTHIUIIH
HaTwxkacuna, Tapkuouna: PrOsyuyw. = 44-46%; P2Osysn = 43-45%; P2Os., = 34,5-
38,5%; P2Osqpams. = 0-4%; N = 2-3,5%; F = 1,7-2,2%; CaO = 9-10%; MgO = 4-
4,5%; H,O = 1,1-2% Ba OGomkanap Oynran mypakkad azor-¢ochopin YFrut —
Cynepammodoc-K  onumra spummnand. bynaa dochopuTHUHT mnapyamaHum
napaxacu 85-98% ra eraqu.

dochoputnapaan cynepammodoc, KYILAJIOK cynepdocdar Ba
WHTEHCHUBJAHTaH ycyiaaa amMmodoc (ammodoc-Ki) wunuwiad 4YuKapUIIHUHT
KOMOUMHaIusanrad Texuonorusicu 2.10 — pacmia TacBUpIaHTaH.
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MaxcyaoT

2.10 — pacm. @ochopuTtiapaaH Mypakkad 10HAA0pIaHTaH a30T-pochopiau
yrutiaap (cynepammodoc, Kymauok cynepdochar, ammodoc-K1) nminad
YUKAPUIITHUHT KOMOUMHANMSUIAIITHPUWITAH TEXHOJIOTUSICH NPUHIIUITHAJ

cxemMacu:

1,3,10,12 — men€pmamruprudiap; 2 — apanamTUprid; 4 — HCCUKJINK aIMallTHPTHY,
5 —cenaparop; 6 — TyTruy; 7 — HUPKYJISIIUSIN HAcOC; 8 — TOMYH axkparrud; 9 — Oyrnaruirad PK
HU iurruy; 11 — peakrop; 13 — ammonnitnamrrupruy; 14 — B/IK xuxo3u;
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15,19 — sneBaropnap; 16 — smak; 17 — nonavanap coByrruud; 18 — terupmon; 20 — rOBHII
MUHOpasIapy; 21 — mupKymsuus 6akiaapu; 22 — HCCUKIIMK alIMAIITUPTHY; 23 — KOHACHCATOpIIap;
24 — BaKkyyM-2KEKIMSIN Kypuiama; 25 — Hacocnap; 26 — EKUIFU EHIUPrUyy; 27 — HUKIOHTIAP.

Cynepammogpoc onuw. bynunar yayn DDK ombopman mebépmamtuprud |
OpKaJI apajalliTUpPruy 2 ra Tyliaju, y epra ya4oB Mmebepaamtuprud 3 opkaiu 2OK

naru MgO Mukmopura MyBoGhuK:

mNH4N03 = 0,5 + 0,25 - 0,5* nMgO

dbopmynara acocaH amMMOHHMM  HuUTpaT Oepuiaau. Apanamma  SXIIH
apaJalITUPUIAIU Ba OYFIATHII KUX03Ura Oepuiiaay, y epaa kuciora 35-37% P20s
KOHIICHTpaIusraya Oyriatuinaau. byrimatuiaran Ba KucMaH (PTOPCU3IaHTUPHIITAH
SKCTPAKIHOH (hocdaT KUCIoTa iuFrud 9 ra Tymany. MuFriuiary KOHIEHTPIAHTaH
KkuciaoTa peaktop 11 ra ysatwianu, y epaa yiIdoB MebEpIaITUprud 12 opkaim
Tymaguran Gpochopur Ounan tascupiamanu. Kapaéu 40-80°C xapoparma 1,5-2
coar naBoM OdTaau. Xocudl Oynran ¢ocdar cycnensuscu caryparop 13 ra
y3aTujiaau, y epjia ras xouarjaara ammuak ounad pH = 2,5 rada HeliTpaniaHaau Ba
Hacoc €paamunaa b/IK xwnxo3um 14 ra yzarwiaau. Jlonagopianran maxcysiot bJIK
YKUXO03UJ1aH 3eBatop 15 ra, yuaan snak 16 ra kenud6 tymaau. CtangapT Y4oBaaru
(1-4 MM 7M) MaxCyJIOT a’3pOCOBYTIHY 17 ra Oepuiaay, y epja XoHa Xapoparuraya
copuiian. Crannapt ynuoBnaH (4 MM JaH) WUpHUK JoHayanap TerupmMoH 18 ma
MaianaHaad Ba sHAa KaWTallaH dJiall YYyH y3aTWiagu. DJaKjialijgaH YuKaJauraH
Mmaiina ¢paknus oca b/IK ra tamku peryp cudaruaa yzarunaau.
Bakyym-OyFiaTruuin XMx03/aH YUKaJUTraH YUKUHAM Ta3fapu adcopoepiap
20 nma xkpemHedTOpHUIl KHUCIOTACHMHUHT KY4YCH3 DJpUTMAcH Ba CyB OujaH
abcopOnusiTanaau, KoHeHcaTopiaap 23 Aa COByTUIaAU Ba OyFIKEKIUSIIA HAcOCIap
24 épnamuaa aTMocdepara unkapuiagn. Yeut onuim O6ymuaManapu (BJIK, snak,
TETUPMOH, a’pOCOBYTIMY Ba 0.) JaH YMKAJIWTaH YaHTJIM Ta3 — IUKIOHIap 27 na
To3anaHaau, abcopoep 20 na cyB OuiaH OBWIaAM Ba arMocdepara YMKapuiIaau.
[{ukionga TyTHO KOJMHTAH YaHT Maiijia (GpakIusiIn MaxcysloT OuaaH Oupraankia

BbJIK ra y3atunaau.
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Kywanok cynepghocpam onuwm. ®ochoput Ba yHIAH OJIMHTAH dKCTPAKITNOH
docdar kucmoTacu acocusia Kymanok cynepdocdar omimHa XaMm IoKopuaa 6acéH
ATWITAH YCYyJiJla OJMHUIIN MYMKHH, (DakaTrMHa KHUCIIOTa MEbEPU KaM Oepuiaau,
dochaTnm CyCleH3UsTHMW aMMHaK Ta3d OWiaH HEHTpaUIaHWUIIM  amalira
omupunMaian (8.18 — pacmMuuHr ¢docdar KucmoTanM mnapyaigam OOCKUYHIAH
KEHUHTH Y3yK YM3HUK Ba HYKTAJIM WYHAIUIN) Ba y TYFPUAAH-TYFPU KYPUTHII YIYH
bJIK ra y3atunaau.

Humencugnanzan  ycynoa  ammogoc-K1  onuwm.  Pochoputiapaan
MHTEHCUBIIAHTaH ycynaa ammodoc onmmga xam 8.18 — pacmparu cxemajaH
dboinananunum MyMkuH. ByHna skcrpakiuon docdar kucioracuaa Kynmmmya
dochoputHr mnapyanam >kapa€Hu YTKa3WIMaau, OyFJIaTWITaH 3KCTPAKIMOH
docdar KucinoTacu aMMHMaK rasu OWjiaH HeWTpaiaHaau Ba cycnensus BJIK ra
y3aTtuiaaan. AMangaru aMmodoc unuiad ynkapuii yeynuaa sca kyucus (~21% P2Os
JIM) SKCTPAKIMOH (ocdaT KUCIOTa HEUTpalaHrad, XOCHJI KWJIMHTaH CYCIICH3Us
Oyrnmatunagu. byHna cycneHsustHu Oyfnatuim yuyH ammodoc-K; ycynamparura
HUCOATaH Ky MUKIOPJArd SHEPTHs Tajnad dTUIIau.

baén sTunran cynepamMMmooc OJUII YCYJIMHU XO3Up KyHAa amainga OyiraH
dochoputnap acocuma ammodoc VFUTH HNLIA0 YUKAPUIN YyCylIu Ousad
TaKKOCJIAHTaH/a XaM UKTHCOJIUH, XaM SKOJIOTHK camapa OJUII MyMKHH dKaHJIUTUHA
Kypull MyMKuH. by ycynama ammodoc umuad yukapuil yCyiaugaru cyiabgar
kuciaoracuau 15% ra Ba ammumakau 80% ra MKTHCOJ KWIMHHUINN, YAKUHIA —
dbochorunc ynymuHu 15% ra xaMaTUpUIl WMKOHUSATH spaTuiagu. byHaaH
Tamkapu, Tabumii ocdatman Yrutra OeBocuTa YTaauraH ¢GropHUHT 45-50%
MUKIOpUHU (GTOp OWpUKMaNapy XOJaTHAa aXKpaTHO OJMHUIIMHU TabMHUHIIAII
MyMKHUH. By 3ca, OMp TOMOHAaH, MIUIA0 YMKAPWUIAJAWTaH YFUTHUHT 3KOJIOTHK
TO3aJUTHHY OIINPCa, MKKUHYHIaH, alpUM XaJIK XY KaJIUTH MaxCyJI0TIapUHU UIILTa0
YUKAPUIIIA MyXUM XOM até€ Oynran GTop OMpUKMaTapUHUHT KyIITUMYa MaxcCysoT
cudarua OJMHULIUTA SPULLTHIIA]TIH.

Jonagopiaanran  auammodoc. Vrur cubartuga  WIUIATATIAIUTAH

JIOHaopJiaHrad auammodoc anatut koHieHTpatu, Kopator Ba Ilpubantuka
98



dochoputnapu acocuaa XOCHJI KWJIWHTAH SKCTPakuoH ¢(ochop KucioTamaaH
onuHaau. Maxcynot Tapkuouna myBopux pasumaa: 48; 41; 48% P20sys,,, 43-45,5;
32; 41% P20s.yp. Ba 18; 13,5; 13% N 0ynanu.

VYHU uiad YuKapuiI cCXeMacH KPUCTAIUT MaxCyJoT OJTUI yUyH FOKopu/a 0aéH
ATWITAHUJEK, aMMO aMMOHUIIAIIHUHT MKKUHYM OOCKMYM caTyparoplia sMac,
OallkM aMMOHUWNAIITHPYBYM JoHagopiarny (AJ]) na amanra oumumpuiiagy.
Bboranrmy kuciora (32-38% P,0s) caTypatopiiapiaa ammuak omnan NHz:H3zPO4 =
1,3:1,4 momsip HUCOaTUTava HeHTpautanran 6yica, A/l »kuxo3unaa aca 1,7-1.8 raua
amasra ommmpuinaau. Cycnensus Al xuxosura 70-75°C xapoparna, petyp 3ca 50°C
xapopataa Oepuiiau Ba peTyYpHUHI TaKpPOPUUIUTH 3-4 MapTaHU TalIKWAJ KUAJAIH.
Marepuanuuar AJl nan ytumn naBpu 6-8 MUHYTHH TallIKWJ 3Taau. JloHadanmapHu
KYPUTHUILJAa YHUHT XapopatuHu 72-75°C man (TyFpu WyHanuiiga OepuiiaJuran
yTxoHa raznapuHUHr XxapopatuHu 200°C pan) ommupMmaciuk kepak. Taitép

Maxcynot 25-27°C raya COByTHIIQ/IH.

AmMmodochar. Ammodocdar - Kopator dochoputrHr yHIAH OJMHAIUTAH
OpTUKYa MUKAOpAArd 3KCTpakimoH ¢docdop kuciora OujlaH mapyajiani, XOCHJ
KWIMHTaH KucioTanu ¢ocdhaT CyCHneH3MsICHHU aMMOHUUWJIANI, YHU OYFJIaTHIl,
JIOHAIOPJIAIll Ba KYpPUTHUIN HAaTHXXacHaa WIUIA0 YWKapuiaauran Yrutaup. byHma
Kopator dhochoputran mapyanam ydyH Kymanok cynepdocdaria Oepuinaauran
MebEpaaru dKCTpakimon Gocdop kucnora Gepusca, GocHOPUTHUHT MapUYaTaAHUIIL
Japaxacu YyHYalnuk karta OVnmaiau. Ammo 150-200% opTukya OJIMHTaH
KucinoTaaa GocPopuTHUHT KapOOHATIN KUCMHU TYa, pocdariu KucMu 3ca KuCMaH
napyanaHagu Ba (docdar goHAYATAPUHUHT ACOCHUA Maccacu  OYMJIAJIH,
napyajaHMarad KHCMUHHUHT CTPYKTYpacH y3rapajd Ba IMMapYyallaHWII >KapaéHua,
AaMMOHUITAIITUPUIITAH CYCIICH3USHU OyFIIaTUIIa, JOHAIOpJIAIIAa Ba KypUTHIIIA
YCUMIIMKIIapra Y3mamajuraH Inakira yraan.benrunanran TeXHHK IIapTiapra
MyBoQUK, MaxcyaoT Tapkuouaa: 38-39% P,0s ;s 20-21% P2Os ¢op, 4-5% N Ba 2%
naH kam cyB Oymamu. 1 T P05, xucobumga ammodocdar uniad yukapuigaru

dbochop kwucnora capdu ammodocmarura KaparaHjga kKam OViaaM, YyHKH
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ammodocaraaru 6up kucMm PoOs Tyrpunan-tyrpu Gochoput yHuaaH yTaau.
2.4. Kanuii pygajnapuHu MeXaHuK 00HMTHII WY1 OWIaH KaJuil XJ10pua

01

Kanuiinu Ty3nap caHoaTua KYnuKiI (proTaius ycyiu KeHr Kyuianuiaay. by
yCya pyJajaru CyB/ia 3pyB4aH MUHEpaJUIApHU Ty3 dpuT™Macuaa groTtauusian (Eku
draotarpaBuTanusIam) WynauM OWiaH axpaTuiura acocianradH. Kamuii pynanapu
I03aCUHU TepyBUH-peareHTIap OujaH celeKTUB ruapodoOan HaTWKacuaa yiap
xaBo my(akdanmapura Enumuod, Kynukka dukaad. CUIBBUHUT pyJalapd acoCUid
KOMITOHEHT, KYyIIUMuajap Ba TYNpPOK MaTepuajulapd MUKIOPH Ba 3appavaiap
Vadamu Typiauyaiaurd Owiad dapkiaHaav. YJapHU KalWTa HIIall TEXHOJIOTHK
cXeMaJlapu Ba KypwiIMallapu Xam Typiindya Oyiaau.

Nina® yukapuii skapa€Hu Kydugaru 00CKAwIapaH TallKuil TONaIu:

1. Pyoanu mauoanaw. bonutanFud pyJa TapkuOura KUpyBYM MUHEPAUIAPHUHT
MEXaHUK apajaiiMacu XOCHJI OYJIWIIMHU TabMHUHJIOBUM 3appadaiap yiadamuraya
Maiimananaan. OroTanusuIaHaIural CUIBBUHUT YUIyH pyIaHH Wioxu Oopuda 1-3
MM JIM YidamJia Maijaniaimn JI03uM, SHajla MaljaiaHnuin sca (oTranusiianiaa
MaxCyJIOT OMp KUCMUHHUHT KyHKyM OWJIaH MYKOTUIIUIIKNIa Ba MaXCyJoT cupaTuHU
éMonstammmmra onub kenaau. JIeknn OyH/1a CUIIbBUH HAbBMYHACHHU (03ara YHKUII
napaxkacu wioxku Oopuda 90% naH optumM Kepak. Arap QuioTanusianira
Oepunaauran noHavanap ymuamu 0,8-1,0 MM man kuuymk OVyica, yHU Maina
JOHAYalM Ba 2 MM JaH KaTTajaH WUpUK OYiica, WUpHUK JOHA4yaau JeUuiaju.
CunbBUHUTHH (UIOTAMsIIAIITA Talépiall KypyK XoJaTHaa aMmalira OlMpuiIaiural
poTopiiu (Bajkaiu, KalTapruuin, 0osirainu Ba 0.) TerupMoHIIapAa (3appava yiadamu
15 mm rava), Kypyk €ku Xyn xonarna (pyAa KOMIIOHEHTIAPUHUHT TYWHHraH
Ty3Japu DJpUTMANIApUa) amajira ONIUPWIATUTaH CTEPXKEHIUW €KU  Iapiiu
Maianaruuiapja MaifanaiHy y3 uuura ojaau. Xap 00CKWYAaru 3appadajiapHu
capajail y4yH TeOpaHyBYH dJIaKjap, Jyrajiu 3Jakiap, THIPOLIUKIOH Ba OOIIKazap
WIUTaTUTIAAN.

2. Matioananearn pyoanu Kywumuadan - @aomayus capaénuea 6d

100



CYCNeH3UsIHU — adcpamuuiea Xaiakum oepaouean matoa oucnepc mynpox-
KapooHamau Kywumyaiapoar axcpamuwl. YHau daotamusuiam (acocuit ¢uroTarus
*KapaCHUJaH  OJAMHTH),  THAPABIMK  (TYNpOK-KapOOHATIM  Ba  TY3IHU
MUHEPAJUIADHUHT  YYKHUII Te3Nuru (apku acocupa MaijalaHran pyja
CYCIICH3USICUHU a)KpaTuiil), (jaoTa HUsUIU-TUAPABIUK, TPAaBUTALMIM Ba OOIIKa
ycyJulapjia aMmaira omupwiaaud. Pygagarn KyikyMm MUKI0pu 03 OViica, ylIapHUHT
caOuii  TabCUPHUHH, SAbHU doTopeareHTIapHU  KyHKyM cupTura
a0COpPOLMSUTAHUIIMHA ~ UYKOTHUIN y4yH (roTamusiiam skapaéHuja pearcHT-
JENpeccopiap UIIaTUIaIM.

Hamimm manpanaHral CWIBBUHHUT CYCIIEH3WSACUHU KYWKyMIAH a)KpaTUII
TUAPOLUKIIOH Ba TUApOcapajiarnuiap/ia aMmaira omuvpuinanu. Pynanaru 3appavanap
ymgamu 3 MM JIaH KUYUK OYIHIMHA TabMUHIAm yayH cycrnensus (C:K = 6-10:1)
aBBaJsio quametpu 750 MM OYiran rupouukionaa axpartwiaau. CycneHsusian 75-
80% KyiKkyMm axpatunaau. Y ruapocenapatop (@ = 18 M) ra robopumnaim.
Cycnien3us (ppaxuusra axpaTuiraiiad cyar, 0,8 MM JjaH KHUUK 3appadaiv Kymiiap
KaTalaH TUApPONMKIOHra toOopunaau. CycleH3usi COupajl —capajaruura
o0opuiaan, KyWKyMHM KyWWITHPHIN Ba IOBUII 3ca auameTpu 30 meTpiu
KYWWITUPrUWwiap/la amaira oOIIUpuiiagu. THUHIUpUITAaH Ba IOBUHIU CYBIIAp
TEXHOJIOTUK IUKIIra Kaitapunaau. Kylikym unkapu6 Tanuiananu. ['uaporukiion (2-
OOCKMY) Ba CHUpajl capajlarMyjlaH YMKKAH TO3ajJaHraH XoM amé dQuorauusara
1000pHIIaIN, OKaBa CyBJIap 3ca IUKJITra KaTapuiaam.

3. Pyoa munepannapunune  promayusiu  axcpamuiuwiy.  CUIHBUH
3appavajnapu TO3acUHU ruapodo0soBun - TepyBuM (KOJUIeKTOpiap) cudaruaa Ba
xaBo my(daxkJanapura uiamumu (EMUAIIUINTN) HA TaAbMUHJIOBUM Mojana cudaruaa
KaTUOHAKTHUB (KaTHOH(A0JI) BAa HOMOHOTEH (MOHOTEH OYJIMaraH) - anoJisip HOKOpHU
MOJICKYJIaJTd OpPraHuK OupHWKManap - OupjamMuyu anmudaTuk aMUHJIAPHUHT
areTaTiIapy €Ku XJIOpHUIJIapy Ba mapaduniv, HaQTeHIM apOMAaTHK Ba T€TEPOIIMKITHK
yriaeBogopoaiap uiuiatuiaau. Katnonaktus (OkTagenniaMuH, peTramuH Ba 0.) Ba
HOMOHOTeH (HepTHHM Xaijamiia OJIMHAIW) TePruwiap KYIIWITaHAa CUILBUHHUHT

nupuk (3 MM raya) gpakiusiapuau xam (IoTanusuIa UIMKOHUHA Oepajiu.
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Pearent momuduxaTopiap TepyBUMIAPHUHT (JIOTAMS KWIKIITA XOXKaT
OynMaral MUHEpaUlap [03acura COPOIMSUTAHUIIMHA KaMauTHpaad, TYHMPOKIH
KYUKYMHUHT  (QIOKYJIALMSICUHU  TabMUHIA0,  CHUJIBBUH  (DIOTAIMSICUHU
daommamTupanu. DOIOKyISHT cudaTuaa HOOPraHWK (MIIKOPUN MeETaUTapHUHT
noyiv- Ba Metadocdariapy Ba CHIIMKAT KUCIOTACUHUHT KOJUIOW dpUTMaiapu) Ba
OpraHuK Mojianap (monmuakpuiIamMu, KapOOKCUMETHIIIICILTION03a,
JUTHOCYJIb(OHATIApP, MOUEBHHA (JOpMAJIBACTHI CMOJIacH Ba 0.) HIILIaTHIAIH.

OputMa myxutu (pH) HU onTUMa XOJaTUHU TabMUHJIAII YUYH 3Ca MYXUTHU
OOLIKapyBYHIIAP - MILIKOP EKKA KUCIOTalap WIUTATHIIA TN,

CwIbBMHUTHM  (QuioTanusuiall MaxCyC peareHTIapcu3 - KYMHUK XOCHII
KrityBuUmiiapcu3 xaM amara ommpriniid MmymkuH. KC1 Ba NaCl HuHr tyiinHran
spUTMaNIapuiaH XaBo VyTKazwica (0apOoTaxx ycylu) V3M XaM KYNHUKJIAHUII
xoccacura dra. JIekuH Kymmmua Kynukiaarruuiap (Kaparod MoOWMH, TUOKCaH Ba
nupaH  KaTopu  CHOUpPTJIapd  Ba  OolIKajiap) XaBo  IydakyadapUHUHT
JUCHIEPCIIMIIUTUHYA OLIUPAAH, TYPFYH KYNHK XOCHJI OYJIWIIMHU TabMUHJAWIU. By
pearenTiap daszanap (cyrok ¢asza - xaBo Ba CylK (aza - MuHepas) dyerapacuaa
copOUMsITaHNO, MUHEPa 3appavdaJlaHUHT CUPTUHH TUIPOGdOOIaiian.

Kanuiinu pynanap QroTanusCHHUHT aHUI] TEXHOJIOTUK CXEMACH XOM allléHUHT
MUHEPAJIOTHK Ba JJOHAJOPIUK TAPKUOUTA OOFINK X0Jaa Oup-Oupuaan KeCKuH hapk
kuiagd. Mupuk nonadanu (3-4 MM rada) MaxcyJoT OJNMHHIIMHU TabMHHJIOBYH
cXeMaJlapHUHT Oup Katop ad3awmukiapu Oop. by cxemamapna maiipanam Ba
JIOHAJIOpJIall, FOBUIN Ba KYWKYMHM CAaKJIAIll XapaXaTJIapUHU KaMauTUPHUIL, KyHKyM
MUKJIOPH Ba MaxcyjaoT HaMJIUTUHU kamaiumm xucooura KC1 HuHT axkpatn® onuii
JapaXaCMHU  OLIHUPHUIL, VFUTHUHT  arpOKMMEBUM  XOCCACHUHHM  OIIMPHIII
UMKOHUSTIApH spaTtunaau. byHnaii skapaénnapaa vupuk (+0,8 mm) Ba maiiga (-0,8
MM) Gpakuusiid  PyJATapHUHT  aJoXuaa-anoxuja (GIIOTANMSIIAHUIINA —amajra
OILLIMPUIIA]TH.

Vupuk Ba Maiina (Gppakuysun pyIaJapHUAHT aTOXHIa-adoXuaa (IoTaIHsIIam
cxemacu 2.11-pacmma TacBupnanradn. Maiina ¢dpakuusiin - QroTanusaniia

OJIJUHAAH MCXAaHUK KYﬁKYMCH3HaHTHpHHFaH KOHICHTPATHU HKKHW MapTa Ba
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YUKUHAWMHA Ha3opaTiu Oup wmaprta ¢rotauus kuiuHaau. bByHaa KoisiekTop

cubartuga -  Kaiparod ~— MOWM  aMHWHJIM, Jaenpeccop  cudarmma -

KapOOKCUIIMETWILEUTI0N03a  unmaTwiagd. Opanuk — MaxcylnoT — KyIMMm4a
Maiianamra o0opuinl, siHa acocui (rotauusara xKantapunaau. KonneHntpatHu
neHTpudyraga axpaTuind, «kKalHOBYM KaTJIaMJIM» KypUTrHUura ro0opuiIaam.

Vnpuk dpakuusam (ruoTamuanamia dca KOHIEHTpaT OMp MapTa Kaifta
TO3aJlaHaI Ba YWKUHIMHU HA30paTiu (roTauusiam amaira OIIUPHIAIN.
Konnenrpar BakyyM-¢puiabTpaa axxpatuO oJuHUO, KypUTTrHura :o0opuiaam.

4. CycneH3usuiM KYHOJITHpUII Ba (QuibTpiaml MWynIM OWIaH aXpaTHIl
(CYBCHUBIIaHTUPHIII), HAM KOHILIEHTPATHH Tal€p MaxcyJsioTra KaiTa unuiam (YFUTUIT
Ba Maiiia ppakuusHU JOHAJA0PIIAL).

Pyna

¥

{ Tafitéporau Muwiapis l

Crmigp - T8 M Comg |+ (.X sim
1
[ Pearenr.napHy apanalumapiin _i [ PeareHTNapHH apariauripHIn
¥ 1
‘ Acocsit roTaIRsITaIN Acoct GuioTaLpAsany
E S
-~
€18
oy
=58 -1
A b X Sl = L 3
KoHueHTpaTHI Kormzerrrparst KormiueHTpaTHH L KoHLeHTpaTHI!
1-To3anam T 1 Ha30paTIm HI3OPATIU P TO3a/5a10
droTalgAITaIy GroTaLEIsTaIn
Y o
KoHueHTpaTHH Asxparian ASKpaTHil Acxpariun
2-To33j1a10
4 ¥ 1 3 Y ¥
CaHoaT MaxcyI0THHM l 1
pa Kaifra mafiaatam
Hrady - Hienoxk umkIra
I XoHara
.
X &
KOHILIEHTpAT HICJIOK KOHLICHTpAaT
Kypurrudra LIUKJIra KypuTru4dra

2.11 - pacm. Mupuk Ba Maiiaa Qppakuusiiu pyaaJapHu aJ0Xuaa-aaoxmuaa
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¢aoTanusIam cxeMacu
Tapkubuna Kyiikym kyn 6ynmaran (3% rava) pyganap yudyH acoCUi Ba KailTa
To3anam - ¢IoTauMsUialll TeXHOJOrusich Kymianunaaun (2 - pacm). bynna
peareatnap cudaruma OP-2  KyalT-CIUPTHUHT OKCHJUTAHWIT MaXCYJIOTH)
TEPYBUMCH Ba TMOJUAKpWIAMUI  (GIOKYISHTH unuiatuiaan. KyHKyMHHHT
KYNIUKJIAHUII Maxcysnotura ytum aapaxacu 80-90% Hu Talkui 3Tau.

CWIbBUHUT

I

b ¥ N o
7 oIS Ti
i A 1

.@ Konuea*rpa’r

O KypUTHIITa

- e EH
13 . =
3 - o 1 ¥ e e ;
HKHHAIXGHAra i A 18 '%\T‘““"‘S‘;"‘ E— n,_/~j
IS S—) _— = =1
> - i
BakyyM-ofde . 5| % —2’@%@5
Hacuqi*aMN ) ] - 3
s L 3| |z
3
A4 ya
75 % !i

2.11 - pacM. OJaUHAAH TYNPOKJIM KyHKYMHH (proTanus KUJIMII OUJIaH
CUJIBMHHUT/IAH KAJUH XJIOPU/ OJMIIHMA (PIOTANUSA YCYJINAA OJIUII CXEMACH.

1 - 6ynxep, 2 - matioanazuu; 3 - apanawmupeuy 4,5 - éinu snax, 6,7,8,9 - promayus mawunanrapu;
10 - yeumpucghyea;, 11 - kyuxymHu  Kyroxiawmupeud, 12 - eamum YuKUHOUIAPUHU
Kyroxniawmupeuy, 13 - eanum uuxunoucu yuyn eaxyym-gunvmp, 14 - eaxyym-tiueeuu; 15 -
pecueep; 16 - aunanma spumma yuyH uueeuy

Kamepanu maxcysoT (CHIbBUH Ba TaIUT 3appadajjapy) CUIbBUH (IOTAUICH

nukianra rodopunaau. Kaiita Tozanam ¢rotanusicuiaan YTranaaH CYHT TYHOPOKIIU
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KyHKyM KYIOJITHPUTIAAN Ba IOBUWIaau. bBUpok ¢uioTanusmanumma Xxocui Oyiaaural
KYNHUK napyanaHuO Oy skapa€Hra XallakuT Oepaau Ba MabiyM MUKIOPAArd Kaauin
XJIOPUJTHUHT CYIOK (haza OwmiiaH 4yukKuO KeTuO Kosuimura (MykoTuiauiura) cadad
Oynagu. bByHna kamuid XJIOPUIHMHT WYKOTWIMIIMHU KaMaUTHpUIN  y4YyH
TalaHagurad raauT cycnensusacuHu 60-70°C xapoparrada kusaupuiica, KCI
spuiinu. CYHrpa YMKUHIM aXKpaTWIKO, YUKApUO TalulaHaId. DpUTMaA 3ca BaKyyM-
kpuctaimu3atopaa coBytunu6, KC1 kpucrannapu axpatud oauHaIu.

By ycyn rokopu cudatiu pynamapHu KaiTa HILIaNIra MyJbKaUIaHTaHIup.
Arap pyaaga KyWKyM MUKIOpPU Kyn OVyica, CyCleH3usi KOBYIIKOKJIUTH OPTajH,
HaTWwkaaa sca (IOTOpeareHT MUKIOpU Kym capd OVnaau, KyMKyMHH FOBUJIUIIL
napaxkacu nacasiiu Ba KC1 axpatu® onuin napaxacu xam kamasiau. bynaait xomnna
¢noraumsiin - 6ovintiin KC1  HUHT ralypruk axpaTwiviid OwiaH Oupra
KoMOUWHanusnanaau. bynapnan tamkapu rpaBUTanusud OOMUTHUIN yCYJUIapu Xam
MaBXXyJIup.

2.5 X710pcu3 KaJIMiiIu YFUTIAP TEXHOJIOTHSICH

Kamuit xjmopun kanmminni MHUHEpAI YFUTIIAPD WYUAA OJIUHTH YPUHIIAPHU
srayaiian. JICKuH Kanuii XJIOpul KyNTHHA YCUMIIMKIIAp YYYH (KapToIIKa, TPeyKa,
4yOil, TamMaku, HUTPYCIU YCUMIIMKIAD Y4YyH) 3apapiaujup, Yy XOcwi cu(paTUHU
Kamaiitupanu. byHpmait ycumnukiap ydyH Kanmid cyiab(har acocuziard XJIOpCH3
KM YFUTJIAPHUHT camapacd Kynpokaup, Oymapra K;SO,—(45-50% K;0),
kanuii Maraesus — (28-30% K;0), kanmumar (22% raua K,O) Ba nomuranur (8-15%
K>0) nap kupasu.

Kumnok xyxanmuruga 03 MUKIOpAA NOTAIl WIUIATWIAAW, YHUHT HapXd
IOKOPH Ba TUTPOCKONUKIUTH Kartanup. Kamuit cynsdatinu yrutiapHuHT ad3auiuru
HIYHAAKHY, YHIA CyiIb(paT MOHU MaBXKyJ OYIMO, YCUMIUKIAPHUHT YCHUIIUTA SXIIN
TabCUP KypcaTaau.

XJI0pCcU3 KM YFUTIAP Ba KAJIMKA MATHUWIM YFUTIAP TOHAAO0p BA Man1a
rpa"yia xonuaa unuiad umkapuiaagu. O3ykaBuil MOIATAPHUHT YFUTIAPAATH

MUKJIOpU yJIapHUHT HaBura OOrnuk. Kamuii cynbdpatna 48-52% K0, kanuit
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MarHesus Ba 00mka kanmuinm yruraapaa 22 aad 30% raga K>O o6ynmagu. Kanumii
cynbarnu YyruTiap Tabuui xOMm-aménapnaH wunoiad umkapwiaau.  Kammi
cynbdaTiu MabIaHJIap Ba Ty3JapJaH, Kaauid XiI0p Ba cyiabdar CcakjIOBud
MaxCyJIOTIAapAaH KUMEBUM KOHBEPCHUS YCYJIU OPKAIU XaM OJIMHAMU.

Yer snna xymruHa AaBiaariaapaa cyiabdar Kammid XOM-ameécuaH uiuiao
yukapunanu: Wramusna-kauaut, AKIlmxa-nanréeiinur, I'epManusga-XapT3auiaT
MabAAHNAPAAH, XATTOKH Y3MHHMHI KAIMIM XOM-ameé Oazacura sra Oyimarad
benrus Ba SInOHMS XaM Kaluiiy YFUTiaap U0 YuKapasIu.

Kanuii cynbdaTHu KOHBEpCUS yCynu OWIAH HIUIA0 YMKHUII KyWHJard

nasnarnapaa maexyn: @panuust, AKI, Ucnanus, benrus, Sinonus Ba Kanana.

Kaumii cyiib¢aTHUHT OJTMHULIA

Hatpuit cynbdar onum yuyH tabuuii pecypciapuunr 6opauru (Kapaymour
pamnacu Ba Tymprok mupabenut-crexiaunacu, Kyayk kymnu, Ty3znap Ba Kopa 6yro3—
TOJ1 KYATHFUHUHT I0KOPH KaTjamH Ba OoIIKaiap), XaMaa CUHTETHK KUCIOTAapHH
UIUIa0 YMKApUIIIA Ky MUKIOPa XOCUI OYIMO caHoaT axaMusATUra sra Oyimaran
HATpUM Cyab()aTHUHUT MaBXYUIMIY, KAJIMWA Cylb(paTHU HATPUM cyab(dat Ba Kaaui
XJIOpUJ, acocuJa KOHBEpCHs YCyJM OWjlaH OJMII FOKOpH (oigany 3KaHIUTHHU
KypcaTaau.

XKapaéununr ¢uszuk kuméBuid TaBcupu. Kammit cynbdpar unwiad
YUKApUIIHUHT  KOHBepcusi ycynuHu  A.M.3acnaBckuii, A.A.CokonoB Ba
C.C.Cenanap wmia® yukumran. Yaap K*, Na+| Cl, SO4#~H,0 cucremacunu
reTeporeH TEHTIUTUHN YPraHuO YMKHUIIIN Ba KAIW CyIb(paTHH OJUII CXEeMaCUHU
UNUTa0 YUKUIIIA. AHUKIAHANKA, KOHBEPCHS YCYJIWHUA UKKU O0CKUYIa 00 OOpHIIl
Makcajara MyBopuk dkaH. OpalluK MaxcyJioOT TJIa3epuT:

4Na,SO,4 + 6KCI = Na;S0,4-3K,S0,4 + 6NaCl

Na,SO4-3K;S0, + 2KCl = 4K,SO, + 2NaCl
Kapaéunu 6up 60ckuyia 01ud OOpUIT KKl CyIb(aTHUHT KaM aXpajuiInra
cababuu O6ymanu. 2.12-pacMaan KypuHUO TYPUOJUKH, TIA3€PUTHU XOCHIT OYITUIIH

MUPAOWJIMTHUHT, KaIUi XJIOpUA Ba A TapKUOJIU 3PUTMAHUHT TabCUPJAIIYBUIAH
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noopataup. by A spuTma riazepuTHU Kanui cynbdarra KaWTa WIUIama XOCHI
oynanu. 0 HyKTa MUPaAOWIIUT, Kaluil XJI0p Ba A dpUTMa TApKUOWHU XapaKTepaiiu.
Bynap rnazeput maiigoHua, riaa3epuTiy '3 Ba M HyKTa YM3uFHU OMpIIalITUPYBYU
Hypaa Oymumm kepak. by epga m sputma 3 Ta Kartuk (aza OwiaH TYHWHTaH-
TEHATAWUT, TAIUT Ba Tia3zepuT. by mapourna 0 HyKTa IJIA3€pUTHUHT MaKCHUMall
YUKUIIWHY TabMUHIAiU. OJMHTaH I1a3epyuT KaJlui XJIop OMiIaH UIUIOB Oepuiuo,
Kamuii cynbdar Ba A spurma onuHanu. Kamuit cynbaTHU UYMKUIIMHUHT SHT
orntuMmai remneparypacu 25°C. bupuHun O0CKUUHUHT Tyramura Ketaétral BakT 1
coar, 2 — Oockuura - 30 muH. bupuHun OOCKMY KOHBEpPCHUACHIA XOCHJI OyJraH
TJIa3€pUT HATPUH cynbdar OunaH OOMUTraH KaTTUK dpUTMa KYpUHHUIINIA OYIaau.

KanuitHuHr riazeputrjard MUKIOPUHHM OIIMPHUII Ba >KapaéHHUHT TEXHHK-
UKTHCOIUN KYpCaTKUWIAPUHM SXIIWJAIl YYyH Kyldugard ycyimap uiuiad
YUKUJITaH:

1. xaM MHUKAOpAA Kajduil CakJIOBUM TJIa3€pUTHH, YHU Kaluil cyibdarra KaiTa
UIUaniia Xocusa OYayBUM Kaluid cyiab(datin spuT™Macu OWsiaH FOBUJIAIM Ba KalTa
unuianaay (Tia3epuTHd OOMUTHIII);

2. OouTuml OOCKMYMIA OJMHITAH 3pUTMA KOHBEPCHUSHHMHI 1-0ocKuumra
r00opuIaay;

3. GOMUTUITAH TJIa3€PUT KA XJIOp SpUTMACH OWJIaH KailTa UIIUTaHuO, Kaaui

cyJbdat Ba cyiabdaT s3pUuTMacu OJIMHUIU.

TK, SO0, NaSO,

Na S04 / Ty K:S0,4
gv‘ - K2 SO,
g < 0
o b o
<
A
= m
NacCl A
2NaCt 2KCG1

2.12-pacm. Kasmii xJ0puaHu HaTpuid cyib¢aTt OMJIaH KOHBEPCHSICHHH

K*, Na* | CI', SO,>-H,0 cucrema quarpammacuaaru ugogacu

['mazeput s3puTMacu KOHBEpCHUsl KapaCHUIAH YUKapwiIaan;, OyHaa KaTuHHUHT

axpamuim  75% nman ommaiau. JKapaéHma KadulHM aXpaldil MHUKIOPUHU
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OIIMPUIN YYyH TJA3ePUT dPUTMACUHU KalTa WILIAITHUHT OUp HEYa BapUaHTIApU
Ha3apuil KUXATAaH KYpUO YUKUIITaH.
Kanuii xJiopuaHu HaTpHUii cyJabdart OMJIaH KOHBEPCHSI KUJIMIIL.

KoHBepCcHAHUHT TeXHOJOTHK cxeMacH (2.13-pacm). 1 Ba 2-un OyHKepaaH
KaJIuid XJIOp Ba HaTpuil cynbdaT TapelKkald y3aTruwiap OpKaJId pPOMIIU
apaalITUPrUiWId KOHBepcus peakropu 3 ra Oepunaau. Ly epra mupaOunut Ba
HUKJITa KaWTapuiyBUM TJIa3€pUTIN SPUTMAJapHU YTHIM3ALMICU HaTHUXKACHU]Ia
OJIMHTaH OyfjaTuiaraH sputMma Oepwianu. Xapa€u Ttemmneparypacu 20-25°C,
napomuisinru 40...60 munyt. ['nazeput cycnensusicu Jlopp tunaupruuu 4 na C:K
= 0,7-1,2 mmcOarraya KyHOKIAMITAPWIAAA Ba IeHTpudyra 5 ra ro0opriagy.
OuibTpiaaHTaH I1a3epuT OoMuTHIn OocKkuyura yrtaau y epaa 2- OocKu4
KOHBEPCUSACHJIAaH OJIMHTAaH dpUTMa opKamu peaktop 6 ma 20-25°C ma 60 mMuHYT

JaBOMUIa KaﬁTa nnia"najiun.

' Na;S04- T0H0

Nﬂzs Q*' KC1
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2.13 - pacm. Hatpuii cyab(paTaan Kajauii cyJab(aT oJMII cXeMacH
2.14
1,2—uwnamunaémean maxcynom yuyn oyukep, 3,6, 9-xonsepcus peakmopaapu, 4,7,10,15,19-/{opp
munoupeudnapu, 5,8,11,20-yenmpudhyeanap; 12, 17-uccuxnuxk armawunuw Kypuimacu, 13-ro3anu
Kpucmaniuzamop, 14-ammuaxkiu cosymkuunap, 16-ouckiu eaxyym-chunemp, 18- eaxyym
byanamysuu Kypuima.
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['mazeputHn  Ooitutunran cycneHsusicuHu Jlopp TuHaupruud 7 JAa
KYIOKJAIITUpUIaau Ba 8 neHTpudyraga guasrpaanaan. OunbTpaT TUHIUPTUYra
KalTapuiaaau, TUHUK 3pUTMAa KOHBEPCUSHUHT OUPHHYM OOCKHYMra HOOpHIAIU.
OwibTpiaad OoMuTHITaH THa3epuT 2-00cKu4maru peakrop 9 ra robopunaau. Iy
epHUHT y3ura 28%-1u kanuit xjaopun sputmacu o6epuiaau. Kousepcus 20-25°C na
50...60 munyT Oopanu. Peaktopaa onuHran kamuii cyiabdar cycnensuscu Jlopp
tuaaupruun 10 ga KyroKIamTupuiaga. DpuTMa Tlia3epuTHH OOUNTUIT OOCKUYUTA
100opunaau. Kyroknamtupwirad cycnensus neHTpudyrananaau. OuiabTplianral
kaymit cynbgar uentpudyra 11 ga roBunanu (5% macca MUKIOpHUIa) Ba KypUTHIITA
o0opunaan. ['mazepuT 3pUTMAcd HCCHUKJIMK ajIMallMHUIL KypuiMacu 12 na
MUPAOWIIUT YpUTMACH OUJIaH COBYTUIIAN Ba aMMUAKIIM COBYTTUY - KPUCTAILIIN3ATOP
kackangu 13 nma 0...5°C raua coBytunamu. Kpucramnanaérran mupadunut lopp
tungupruuu 15 na C:K=3-4 aucbarraya KyronTupuiaau, JUCKIU BakyM-(uiasTp 16
Jla CYBCU3JIAaHTUPUIIAU Ba KOHBEPCUSHUHT |- OOCKHYHUTa F0OOPHIIA/IH.

MupaOuinuTian 3puUTMa COBYTYBUM  MaxcyjloT cU(aTHaa HCCHKIUK
aNMaIIUHUII KypuiMacu 12 ra 6epunaan. MccukInK aaMamuHum Kypuiamacu 17
na OyFJIaTWTaH MCCHUK 3pUTMa COBYTHJIAAU Ba 2 KOPIYCIU BaKyyM-OyFiaTyBud
KypwiMa 18 ra yragu. by epaa kpucramnanaérran om ty3u Jopp Tunaupruuu 19
na Kyroknamrupunaan, 20 na nearpudyraianany Ba KypuTuiira rooopuiaan. Jopp
TUHIUPTUYU 19 1naH KeayBYM SPUTMA UCCUKJIMK aJlMalluHUII Kypuiamacu 17 na
COBYTUJIAJIM Ba KOHBEPCUSHUHT |- 6ockuunra rodopunaau. TyMprok KOHUAAru Ba
Kyuyk kynuaaru MupaOuIuT-CTEKIMIAHU KOHBepcHsl kapaénura tainépnamt. Kyuyk
Ky MUPAOUIIUT CTEKJIMIA YYKMaJapy XJIOPCU3 VFUTIAP OJMII YYyH HIUIATHII
MYMKHH. Y JJapHUHT MaccaBuii Mukaopuaaru Tapkuou (%): Na,SO, — 40,29, NaCl —
1,42, MgCl, — 0,27, CaSO, - 0,71, 5.x. — 5,15, H,O — 52,16.

TyMprok MUPaOWINTHHUA KaJluid XJIOPUA OWjIaH KOHBEPCHUS >KapaéHUHUHT
texHoJsiorusicu TomKTU wunr «Hoopranuk mopnanap KMMEBUM TEXHOJIOTHSCH
kadenpacuaa UIIIad YUKWIraH. Y Maiijanail, MUpaOWIMTHU TYWUHTaH SpUTMa
OunaH pemnynphnanusiam Ba cycneHsusan 1,0 MM num  dpakuus Oyiinua

maccmbvmaumnamra aCoCJIaHT aH.
109



1,0 MM KaTTanuKAard TYMUHTUPWITAaH MUPAOWINT CTEKIUIACH 3.K.-1,5% nan
Kyn Oynmaran xoifa, TYFpUAAH-TYFPU KOHBepcHs skapaéHura obopunaan. 1 Mm
JaH KAYUK OYJraH CyCHeH3usIap TUHIUPTAY[a UYYKTUPUIAAHM, LEeHTpudyraaa
CYBCHU3JIaHTUPHIIAIM Ba S3pUMalIMTaH KOJIUKIAPHU FOBUIIA KOJITaH 3puTMa OniaH
HaTpuil cynbdaTtHu >puTHO onvimra rooopwianad. ONUHTaH TYHUUMHTaH HaTpUi
cyab(dar spUTMac KUCMaH KOHBEPCHS >kapaéHura rOOpWiIavd, KACMaH SHTH
MaiijalaHraH MUPaOWIINT CTEKJIMLIIACHHY PEMyJIbITAlMsIIAIITra HYyHaITUPHUIIAIH.

Ha3sopar caBosuiapu:

1. Vrurnapay kenu6 4UKHUIIATa arparaT XONaTHra Ba 03yKa MOIaIapra Kypa
KJIacCU(UKAIIUSIIAHT.

2. Munepan yrutnap ae6 Humara awtwiaau? docdhopur Vrutiap HILIad
YUKAPUUIAArA KaHIaid XOM alli€ MIUIaTUIIaau?

3. AMMOHMI HUTpPAT OJIMUI )KapaéHU MEXaHU3MHUHHU U30JIaHT?

4. AMMOHMI cenuTpacu MIIA0 YMKapHIJa WIUIATAIAJAWTaH aCcOCHM
AKUXO03J1ap.

5. Kapbamu onuil TEXHONTUSCUHU TYIIYHTUPUHL?

6. AMModoc unutad yuKapuIl TEXHOIOTHICH KaH1ail 60cKuuwiapaan noopar?

7. AMMoHuii (docharnapu onuIIIa WIUIATHIATUTAH acOCHUU ammapatiap Ba
yJIapHU aCOCHM TaBCUU.

8. YaHrnaTtruuwin KypUTTUWIM aMMOQoC WIIIA0 YMKAPUII CXeMacH KaHman
O0ockuunapaan uobopat?

9. BJIK ra ammodoc Kyiikacu Kannai (Gu3NK-KUMEBHN KypcaTruuiap OuiaH
oepuianu?

10. Kanuitau YFuTiap uiuiab YnKapuIIHHHT Y 30eKHCTOHIATH X0aTH?

11. Xnopcu3 Kanuiam YFUTIIap UIUiad YuKapyIl UCTUKOOIIIN Jonxanapu?

12. V36eKkHCTOH IIAPOMTHAA Mypakka® VrUTIap HUUIA0 UYMKAPHUII

HUMKOHHATHNHHU I/IBOXHaHF?
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DoiiganaHNIAAUTaH axaduéraap:
1. Horst Marschner Marschner's Mineral Nutrition of Higher Plants, Academic
Press, USA, 2012, pp. 3-14
2. IFA Strategic Forum, Paris, November 2015. “Short-Term Fertilizer
Outlook™ P. Heffer and M. Prud’homme, IFA. p.2
3. G’afurov Q., Shamsiddinov I. Mineral o"gitlar ishlab chiqarish nazariyasi va
texnologik hisoblari. Darslik. Toshkent. “Fan va texnologiya”, 2010. 360 b.

3-maB3y. CTpaTernk MaxaJliimii pecypcjiap acocuaa DKOPH TEXHOJIOTHsATra
ACOCJIAHTaH KepaMHUKAa, KA Ba 0OFJI0BYH OyIOMJIap MILIA0 YHKAPUIITHUHT
MHHOBAIMOH TexHoJorusaapu. Crparermk Maxa/uIMid pecypciap acocuja
HOJHUP, KaMED Ba TAPKOK MeTA/JIap KUMEBH TEXHOJIOTUSICHHMHT HHHOBALIMOH
PUBOAKJIAHUIIN
Pexa:

3.1. Ctpareruk MaxaJuil pecypciap Xakuja TyIIyHYa. YJIapHU aHHKJIAILI,
TaHjamn Ba Ooiutum. CuMkKaT MaTepraiiiap Tabpudu Ba TaCHU(DIAHUIIY. .

3.2. Yer on paBnatnapuna (AKLL, Anrmus, ['epmanus, SAnonus) xepamuk
(cuukaT) MaTepuaiapy  KYJUIAaHWJIMII coXacu Oyinya TacHU(IIAHWIIK Ba
HOMJIQHUIIIH.

3.3.}Okopu TexHONOTHs acocuaa TalépiaaHraH CUJIMKAT MaTepuaIapUHUHT
acocuil (u3NK-KUMEBUN Ba (U3MK-MeXxaHUK Xxoccanapu. KOxopu TexHosorusra
acocJlaHraH KepamHKa, IIHIia Ba OOFJIOBUM Oyromiiap HILIA0 YHMKAPUIIHUHT
WHHOBAIIMOH TEXHOJIOTHSJIAPH.

3.4. Kaméo, Homup Ba TapKoK MeTaiuiapau cuHdnanuim. Ep koOuruaa kameo
ep Ba HOJIUP, TAPKOK METAJUIAPHU TapKATHUIIIH.

3.5. KamE0, Homup Ba TapKOK METAJUIAPHUHT acocuil (U3HK-KUMEBUN Ba
bU3UK-MEXaHUK X0ccaaapH.

Tassnu wuOopasap: mexunono2us, KuUMEBUU MEXHON02US, MEXHOLOSUK
onepayus, Xom auivbe, CUIUKAmM, Kepamuxa, 0021084u, wuld, WUWAKPUCTAILL,
MAUMUT-XYIHCATUK, MEXHUKA, KYPUIUUL, NOPMIAHOYEMEHmM, UM, YUHHU, CONOJI,
on1086apoout, xagooa Komaouea 6021064u, €y80a Komaouear 6021084u, MuHepal,
Kaméob sniemeHm, MapKox 3JleMeHmiap, dHepeemuxd, acocuil memannap, ‘‘by-
products”, skcmpaxyus, UOH AIMAWUHUW, APATAWUMALAPOAH — MO3ANAU,
SKCMPAKMUE Memaiiypeus, UHHOBAYUOH DUONCIAHUWL, DPYOanap, MemailapHuHe
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CUH@nanUWU, OOUUMUL IHCAPAEHAAPY, 2UOPOMEMANTYPIUsL, NUPOMEMALLYyPeUs,
MUHepano2usl, ampog myxum, HoOOUp Memaiap
3.1. Crpareruk Maxa/uIMid pecypcjap XaKuja TYHIyH4Ya. YJIApHU

aHUKJaN, Tawjam Ba Ooiiutum. CuiMkar Marepuaiap Tabpudu Ba

TACHU(IAHU LN,

Crpareruk  pecypciap  ae0, MaMJIaKaTHUHT  CTaOMJI  MKTUCOAMUU
PUBOKJIAHUILIMHU Ba XaBQCU3IUTUHU TabMHUHJIAWANTAH XOM amiénapra anTHiIaau.
Bynpnaii pecypciap reocuécuil Ba TallKK XaJIKapo aJIoKajiap Ba OOIIKa XoJiaTiaapIaH
Kenuo uukuo Oenrunananu. X0o3Upru KyHaa KyWnjaaru pecypeiap, EKUIFU-3HEpPTus
pecypciap, paHIIM Ba KaMéO0 MeTalul pyaajapd, KAMMaTOaxo Toliap, CyB

pecypciapy Ba MUHEPAJl pyJalapHU CTpaTEruK pecypciiapra KUPUTHIL MyMKHH.

Crparerus pecypc 6a3acuHU, aHUK OUp XyTyJAHUHT XOJATHHU Ba KOMIUIEKC
PUBOKJIQAHTUPHUIIIHUHT HCTUKOOIUIM pekajapyu MaBXKYUIMTHHH XHCOOTa OJraH
XOJIa SHTU WIUIad YMKApuWIl KyBBAaTIapWHU, WH(paATy3WJIMaBHi Ba MKTUMOUN
OOBEKTIIAPHU PUBOKJIAHTUPHUII Ba >KOMIAIITUPUIIHU acOCTIalau, dKOJOTUK TO3a
TEXHOJIOTHsUIapAaH  (oianaHuIIHM, TaOuuid  OoMJIMKIIapAaH  camapaliu
doitnananunIHu, Kaapiap Tai€piaiHu Xucoora oJraH XoJaa YCTyBOp WHBECTUIIHS
TakJIU(IIapuHu MIAKUIAHTUPHUINITA KYWUIIAIUTaH TajlabiapHu OeNruiaiam; HOXyIl
WKTUMOUM-UKTHUCOAUN Ba3UATra TYIIMO KOJITaH aJloXuja XyayJjap YIyH ajoxujia

UMTHUE3NAp Ba pedepeHusuiap Oepuill yopa-TaadupiaapuHu uiuiad Yukau.

Cunukat marepuasuiap KUMEBUN TEXHOJIOTHUSCH Y4 KaTTa coxaaaH noopar:

1. Kepamuka Ba oj0BOap 011 MaTepuasiiap KUMEBUN TEXHOIOTUSICH;

2. [IIuia Ba cuTaiap KUMEBHUIM TEXHOJIOTHSICH;

3. BornoBun Mogaanap KUMEBUN TEXHOJIOTUSICH;

Kepamuka, muina Ba O0FJI0BYM MOJIJIa aCOCH/Ia OJIMHTaH MaTepuall Ba Oyromiiap
HUXOST/Ia XUIMa XWIAUP. YJap TallKy 1032 KYpUHHIIN Oyiirda MOHOMUT (HuUFMa
KOHCTPYKIIUSI, FUIIT, YAHHU-COTIOJ, IITUIIIa Ba CUTAIII OYIOMJIapH) X0JI1a OJIMHUIIIH,

TYpJIM COXa-TEXHUKA, KYpPWUIUII Ba XVXKaIWKIa WIUIATUIMIIHN, TYpJid yciy0jia
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UIIIOB OJITaH OYJIMIIM Ba KOJIaBepca TypIH-TyMaH KUMEBUI TapKuOuUra sra Oy auim
MYMKHH.

Kepamuka, mmuma Ba OOFJIOBYM MOJJIa aCOCHIAru MaxcyloTiap OUpUHYM
HaBOaTJa CHUJMKATiap acocuja oJuHrad. Ep nycTMHUHr 75 nOpoueHTH
CWIMKATJIApJaH TalIKWJI TONraH, sHa |2 mponeHTH 3ca 0304 KpEeMHE3eMIAaH
uOOpaTIUrMHU  MHOOATra OJcaK, YJIApHUHT XaéTUMHM3Jard Karra poJiu
ovipuunamanu. Kepamuka Ba mumia, OOFIOBYM MOAJA TApKUOU Typiu-TyMaH
Oynran xom aménap/aH MUIIUPUIL Ba SPUTHULI OpKanu oauHaau. UIyHMHr ydyH
YIIAPHUHT XyCYCHSTIIApH y3rapyByaH Oyiaau Ba Typiinya Kiaccu(uKausiaHaaq.

Cunmukar Ba KMWMH SPUIMIaH HOMETAJUI MaTepuaiap KilacCU(pUKALMICH
acocuzia MOJJIQJApPHUHI  XOccalapd, TaAOWK OTUII  O0JacTH, KUMEBHIA-

MUHEpAJIOruK TapKuO Ba OolIKanap €Taau:
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3.1.1-pacwm.
"lapaxT" KYpUHHUIIAA CUJIMKAT MaTepuasiap Kiaccu(UKauscu.

a. Yer 31 npasaatiaapuga (AKIU, Auxraus, I'epmanus, SAnonus)

KepaMHuK (CHJIMKAT) MAaTepUa/LUIapy KY/UIAHWIMII  coXacu Oyimnua
TaCHU()IAHUIIN BA HOMJIAHUIIIH.
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Ceramic materials

sses Clay products Refractories Abrasives Cements  Advanced
ceramics

Glasses Glass- Structural Whitewares Fireclay  Silica Basic  Special
ceramics  clay products

G

Fy

3.1.2-pacm. Yer sn paBnatmapuna (AKII, Axrmms, [epmanus, Smonus)
KEPaMUK (CUIIMKAT) MATEpHAIIAPU TACHU(Y Ba HOMIIAHMIIIH®,

Xocca-xycycusiiapura Kypa CWIMKaT MaTepuauiap ydTa KaTTa KUCMra —
00XJIOBUM MojJiajap, KepaMuKa Ba IIWIIa MOJAaIap acOCUJIAard MaxcCyJOoTJIapura
OYHa N,

bupunun kucm maxcynotiapu “bornoBuM mMojganap TEXHOJOTUSICH acocuja
OJIMHAQ/INTAaH MaxcyJioTiap OYnu0, yiapra rurc, oxak Ba Mariesuai OOFJIOBUMIIapU
Xamjia IeMEeHT (POMaHIEMEHT, MOPTIaHAIEMEHT, MYIIIOJAHIIEMEHT, TUITYIPOK
[IEMEHT, IUTAKIIEMEHT Ba X0Ka30) kKupaau. bornoBun Mmoananap ¥3 HaBOATHIA UKKU
KaTTa rpymmara - XxaBora KoTaJuraH (0xXak, THIIC Ba MarHe3uall OOFJIOBUMIIAPH, CYIOK
IIMIIIA Ba CyBJa KOTQJUTaH THAPABIUK OXaK, IEMEHT) MaTepraiapra OyJIMHAIH.
bornoBun MomanapHu siHa KMCIOTara YuIaMyIIIMK HyKTau Ha3apuaaH XaM HKKA
rpynmnara OYJiuiin MyMKHH.

Nkxknaun kucmra “Kepamuka Ba 0J0BOApoIl MaTepuUaiap TEXHOJIOTHSICH
acocaH unwiad yukKapwiaaurad Oyromiap kupaau. bymap yu karta rpynma -
aHbaHaBUW Kepamuka (Kypwiull Ba HaucC KepaMHKacu), TEXHHKa KepaMUKaCcH
(fokopu ¥yTra uYMIaMiIM OKCHUITH KepaMHKa, CHJIMKAT Ba alOMOCHJIMKATIN
KepaMuKa, TUTaHATIN (DEePPUTIN, KapOUIIA HUTPUIIIA, OOPUUTH Ba CHITHITHIIIN

KepaMMKa) Ba yTra 4uaamiId wmartepuamiap (aatOMOCUIIMKATIN-, JIUHACIIH-,

MarHe3uTJIu-, IIMUHEIUIN-, GOPCTEPUTIIM MOJIJIa Ba XaKa30) JaH TaIIKWI TOITaH.

2 William D.Callister, Jr., David G.Rethwisch. Materials Science And Engineering. An
Introduction. Eight Edition. USA, Wiley, 2010.- 503 p.
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Yuunun kucM Maxcynomiapu “llumia Ba cutaimiap TEXHOJIOTHSICH acoCHIa
oupnamran. [lluma Kypwmm (aepas3a oiiHa, TOOJaHTaH OWHA, MPOPUIUIA OIHA,
napyajaHMapurad oifHa, 0e3akOom paHrjau OifHa, ImuIna OJIOK, KYMHUK IIWIIA,
mmiia rasjiamMa), TEXHHKa (ONTHMKA, HYpPJIW TEXHHUKA, SJIEKTPOHUKA, DIEKTP
U30JISIUSACH, KUMEBUN TAOOPOTOPHS, aMITyJIalId MEIULIMHA, KBaPI] IITHUIIIA Ba XaKa30)
Xamja Maului-xykaiuk (OUuTyp, paHriid Ba paHICHU3 IIUIIA, OWHAK, KY3Try, apua

Ba 0€3aK) MMIIanapy rpynnailapyuiad Tamkuia tonrad. Curamiap sca
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3.1.3-pacm. [lopTinanamnemMeHT Typiiapu.
1 -’Kanpain. [{emenT Ba OeToHIap KUMEBUIM TapKUOU Ba KYJUIAHUIUII COXaJlapu

Generic cements and concretes

3

Portland cement CaO + Si0, + AL O, Cast facings, walkways, etc. and
as component of concrete.

General construction.

®D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures

and Processing. Fourth Edition. Elsevier, UK, 2006. -148 p.
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XOM ami€ Typura kapad TeXHUKa CUTAIIIH ((hOTOCUTAIUT, CHTAIIIIEMEHT, CTIO{yMECHIIH,
KOPJUEPUTIN, KYPFOLIMHIM CHUTAJUI) XaMJa CaHOAT YHUKUHJWCH Ba TOF >KUHCHU

cUTAUY (IIUTAKCUTAILI, KYJICUTAJUI, TETPOCUTAILI)Tra OYIMHATH.

TAJABUK STHUII OBJIACTUT A KYPA BYJIMHUAIIL.
Marepuannapau UCTebMOJ (TaTOMK) ATUIN OOJlacTUra Kypa XaM KepaMHKa,
I Ba OOFIOBYM MOJanap yuTa Karta Kucmra oymmaanu (3.2-3.4 sxanBaiap):
Kypunum Ba caHoaT KypWIMIIM MaTepualapd JaBpacura KypHIIHII
KepaMHUKacu MaxCyJloTiapH, YTra 4uaamiid MaTepuauiap, Kypuaull IIUIIach Ba

OOFJIOBYM MOJ1aJIap KUPAJIU.

1) Kypuiui Ba cCaHOAT KYyPWINIIHA MATepHAJLIIAPH;
2) TeXHMKa MaTepUAJIIapH;
3) MAUIIMA-XYKAJTMK MATepHAJLJIAPH.

Kypunum kepamukacu neBopOom, Tomra Ba Qacaara oujJ KepamHka, MoJ
IUIUTKACcH, KaHAJIM3alKs YUyH UIIUIaTUJIaIuraH COTOoJ KyBYpJiap, KUMEBUN YuAaMIIN
KepaMuKa, (QUIBTPIOBYM KOBaK KepaMHKa, KEPAM3UT, arjonopUT Ba CaHUTAapHUs-
Kypujuil comoin OyroomiapuiaH Tamkuia TtonraH. Kenr kymampaa caHoat
KYPWINILK/IA UIUIATUIAUTaH yTra YujaMiil MaTepuaiiiap KUMEBUN-MUHEPATOT UK
TapkuOura xamja MIuiad YMKApUIl TEXHOJIOTHSICUIa Kapad Cakku3 Typra (Kym
TYNPOKJIH, aTOMOCHIUKATIN, MarHe3uajid, XpOMJIM, LUPKOHWIH, YIJIEPOJIH,
OKCHJJIA Ba KUCJIOPOJICU3 MOJIJIA) aKpasia/iu.

TexHukana KyJUlaHyBYM MaTepHUaulap acocaH TEXHHUKAa KepaMHUKacH, TEXHHUKa
IIMIIACH Ba TEXHUKABUM CHUTAUIM Tpynnagapra MaHcyO. OJEKTpPOH TEXHHKa
MaTtepuajjiapy Ba OyroMIapu XaM TaJOWK OTUII o0JacTura Kypa TETUILIN

rpynnanapra axpaiaim.
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HUOVIIIUII ITNINITTUdAA

KYPUJIMIII APXUTEKTYPA
HINITACH

[

HCCUKJIUKIAH
XUMOSLIAI IIWIIACH

JIACTJIA JEPA3A OMHA

BUTPUHA OMHA

JIMCTJIU (BAPAKJIN)
HIAIIACH

PAHI'JIM BA PAHI'CU3 HAKIIJIA
IINIITA

IINIITA

TEXHUK CUIJIMKJIAHI'AH ]

IOTYBYHU HIUIITA

Va

p
YJIbPATI'YHA®IIIA HYPJIAPHHU }

IOTYBYM HIUIITA

UCCHUKJIUMK HYPJIAPUHU ]

-

YU KOBAK HIMUIHA BJIOKJIAP ]

WYKHU IMAPTO3JIALL
IJIMTKAJIAPA

PAHI'JIM BUTPAXK HINITACH ]

KVYIIUAUTHUITAH IIAIIA ]

IN AN

HIUITA TOJACH ]

]\[ INHMIIA TAXTACH ]

3.1.4- pacm. Kypuium muima Mmatepuajuiap Typjapu.

2-Xanpan. [lInma marepuaniap KUMEBUI Tapkuou®

Generic glasses

Glass

Soda-lime glass

Typical composition (wt%) Typical uses

70 SiO,, 10 Ca0, I5 Na;©O  Windows, bottles, etc; easily formed
and shaped.

Borosilicate glass 80 SiO,, 15 B,0;, 5 Na,O  Pyrex; cooking and chemical

glassware; high-temperature
strength, low coefficient of
expansion, good thermal shock
resistance.

“D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -177 p.
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Combustion Controlled
gases atmosphere

h \

Molten glass D) . — N

2) (€ ® T8 8
Cutting
section

Melting furnace Liquid tin

Fire
polishing
Zone

Annealing

Heating furnace (Lehr)

Zone

Cooling
zone

Float Bath Furnace

3.1.5 -Pacm. JIucTiu mmma unuiad YuKapuil TeXHOJOTHK TUZHMH.

TexHuka kepamukacu 6 Typ MaxCyJIOTJApHU y3 HUYWATA OJAJH: IOKOPH yTra
YUJIAMIIA OKCHJJIAp KEpaMUKacH; CHUJIMKAT Ba aJIOMOCUJIMKATIAD aCOCHIAru
KepaMHUKa; TUTaH JBYOKCH]IM, TUTaH, LIUPKOHAT Ba OOILIKa OMpUKMaiap acocuia
IOKOpY JURJIEKTPUK YTKa3yBUAHJIMIWra 3ra OyJaraH Kepamuka; (peppollnuHen Ba
Oomka OMpUKManap acocuja MarHuT XOcCCald KepaMmuKa; OajaHja Xapoparna
APUIINTAaH KUCIOPOACU3 OMpPUKMAaJIap acoCHJard Kepamuka Ba kepMeraap. Kumé
CaHOATH/Ia KEHT KYJUIAHYBYM Ba AJIFOMOCHIIMKATIIA KEpaMUKa aCOCUAA Tal€pIIaHraH
OYIOMJIapHUHT yMYMHIM KYpUHHIIHA 3.6-pacMjia KelnTupuiarad. byHmait Oyromuiap
VCCUKJIUK Ba COBUKJIMKKA YMAAMIIMIUTH, OOCUM Ba BaKyyM IIAPOUTIAPHUAA SXIIU

UIIaM OWJIaH aXXpaaud Typasu.

3.1.6-pacM. ATIOMOCHJINKATAAH TallépJiaHrad oJ0BOapaoLI OyomJiap
(TMreJIb, JT004YKA. TPYOKaIAP).

3-Kaapau. OJsioBOapaoII KEPAMHUK MaTepuaiiap KUMEBUIT TApKUOU Ba
FOBAKJINIY KYPCATKUYJIAPH.
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Table 13.2 Compositions of Five Common Ceramic Refractory Materials

Apparent
Porosity
Refractory Type AlLO; Sio, MgO Cr,0; Fe;0, CaO Tio, (%)
Fireclay 2545 70-50 0-1 0-1 01 1-2 10-25
High-alumina fireclay 90-50 1045 0-1 0-1 0-1 1-4 18-25
Silica 0.2 96.3 0.6 2.2
Periclase 1.0 3.0 90.0 0.3 3.0
Periclase—chrome ore 9.0 5.0 73.0 82 2.0

Composition (wi%)

[T S )
ra n

[N

(SRR

Source: From W. D. Kingery. H. K. Bowen, and D. R. Uhlmann. Introduction fo Ceramics, 2nd edition. Copyright ©
1976 by John Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons, Inc.

Kepamuka Ba o0BOapaoml mMarepraiap UIUIA0 YUKAPUIIHUHT Maigo OYiuin
MyXJaTWra Kypa aHbaHAaBUM Ba HOAHbAHABUM KUCMJIApUTra aXpanaau. AHbaHABUUN
KepaMuka 3ca 3 Typra OViauHaau:

1. Kypnianm kepamukacH (KypHJIMII FUIITH Ba 00LIKaIap);

2. Maummii-xykajJuK Ba JIeKOPATHB KepaMHKACH (COmoJi, YMHHHU Ba
Oomkasap);

3. OsioBOapaou OyroMiap KepaMuKacH (IIaMOT FUIITH Ba 00LIKAJIap).

HoanbanaBuii KepamuKara TEXHUKAa KepamMHKach (3JEKTp U30JIATOp Ba
OollIKanap) KUpaau.

Kepamuka matepuaiimapu uctebMo (TaTOMK) ATUIN 00yacTUra Kypa yd Karra
KHCMIa OynuMHaau: 1) KypwIdil Ba caHOAT KypWJIMIIM MaTepuaiapy; 2) TeXHUKa
MaTepuaiapy;3) MauIui-XyKaJIUK MaTepuasiapH.

Kypwmmmr Ba caHoaT KypwiIMII MaTepHaJIapd  JaBpacura KYPHJIHILLI
KEpAMHUKACU MaxCyJIOTJIapy Ba yTra 4ujamMid marepuamiap kupaau. Kypunuin
KepaMuKacu JeBopOom, ToMra Ba dacaara OHJA KepamHKa, MOJI IUIMTKAacCH,
KaHAJIM3alsl y9yH HIUTATUIIAUTaH COTOJ KyBypJiap, KUMEBHUM UM1aMITi KEPAMHUKA,
(GUIBTPOBUM KOBAK KEpAMHUKa, KEPAM3UT, arJIONIOPUT Ba CAHUTAPUS KYPHIIHIL COIIOI
OytomiapugaH Tamkuia TomraH. KeHr kynamaga caHoaT — KypWJIMIIHIA
WIUIATUJIQAUTaH YTra 4ujaMid Marepuayiap KUMEBUW MHUHEPAOTUK TapKuOu
Xamaa uWnuiad  YWKApuIl — TeXHojoruscura Kapad YH  Typra  (Kym
TYNPOKJIN,aTIOMOCUJIMKATIN, MarHe3uajid, MarHe3uan IIMAHEId, XPOMIIH,

UUMPKOHJIM, YIIIEPOIATH, KapOua KPEeMHUIIM, OKCHIJIMU Ba KUCIOPOACH3 MOJAA)
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aXpatunaan. Yiaap xaM y3 HaBOATHIa KOMITO3HIIUS TAITKWI STYBYM aCOCHUH XOM

alrs€ MUHepaulapy MUKJIOPHHUHT ¥3apo HUcOaTH acocunaa 18 Tumnra 6yiauHau.

3.1.7- pacm. Kypunuiil FUIIT Typiapy: paHTId Ba FOBAKJIM FUIITIIAP.

4- YKanBan. Acocuii KepaMHK MaTepraiap TAPKUOW Ba KYJIAHWIHUIIT COXaJIapu

Generic vitreous ceramics

Porcelain Made from clays: hydrous Electrical insulators.

China alumino-silicate such as Artware and tableware tiles.
Pottery Al (Si;O5)(OH),; mixed with other  Construction; refractory uses.
Brick inert minerals.

TexHukana KyJulaHyBYM MaTepUalijiap aCOCaH TEXHUKA KEpaMUKaCH rpynnacura
MaHCy0. TexHuka KkepaMukacu 6 Typ MaxCyJOTJIapHU Y3 UUUTa OJIaJu: FOKOPH YTra
YUJaMIId  OKCHUIJIAp KEpPaMUKACH, HJIEKTPOM3OJSLUSITa MOWMII CUJIMKATJIM Ba
ATIOMOCWJIMKATIIM KE€PaMHUKa, IOKOPU JUAICKTPUK YTKAa3yBUAHJIUTHra sra Oyiraxn
KepaMHuKa, MarHUT Xoccajapura dra OynraH Kepamuka, OanaHn XapopaTaa
SPUMIUTAH KUCITOPOACU3 OMpPHKMaap acoCHUIaru KepaMmmKka Ba KepMeTiap.

5-Kagsan. Acocuii TeXHHKa KEpaMUK MaTeprailjiap KUMEBHI TapKuOH Ba
KYJUTAHHITHII coXajtapy®

Generic high-performance ceramics

Dense alumina Al, O, Cutting tools, dies; wear-resistant
Silicon carbide, nitride  SiC, SiyN, surfaces, bearings; medical implants;
Sialons e.g. Si,AION; engine and turbine parts; armour.
Cubic zirconia ZrO, + 5wt% MgO
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Maummii XyXanuKk Martepuaiapd Ba Oyromiapu acocaH Haduc Kepamuka
rpynnacuian Tamkwia Tonrad. Haduc kepammka Oyromnapu 2 Typra — YMHH Ba
comoJi Oyromiapura 6yIuHa . Mauimii Xykaluk OyIOMIIApUHHM siHa YTra yduaMiIn

MaTepHaIap aCOCH/Ia XaM OJIMII MyMKHH.

8- pacMm. Maummii Xy»Kaauk YMHHU OyrOMIapH.

3.3. Oxopu  TexHos0OrMsI acocuaa  TalépJaaHraH  CHJIUKAT
MaTepPHAJIADUHUHT acOCUil PU3UK-KUMEBUN Ba (PM3UK-MEXaHUK XOCCAJIAPH.
FOKkopu TeXHOJI0ruATa ACOCJAHTaH KePpaMHUKA, IIUIIA Ba OOFI0BYM OyroMiap
HILIA0 YMKAPUIIHUHT HHHOBAIMOH TE€XHOJIOTHSJIAPH.

Kepamuka Oyromiapu yTra 4uaamiIMIMK HYKTau Ha3apuJaH WKKUA KaTTa
rpyIrara axxpajiaiu:

1. Opauit kepamuka OyrOMU Ba MaTe€pUaUIApU - KYPWIMII FUILITH, COIOJ,
YUHHHU, KOIIMH, KyBYp Ba Oomkanap. YnapHunr makiud 1580°C nm xapopatia
V3rapaau. Onataa Kypuiuil Fuinty 1250°C nan 1okopu Xapopart/ia, Conoj Ba YNHHU
aca 1400-1500°C nmaH rokopu Xapopataa dSPHiIn.

2. OnoOapaom kepaMuka OyIOMHU Ba MaTepHaIIapy — IMIaMOT, JUHAC FUILITH
Ba Oomkanap. Yaap 1580°C nu xapopatia xaM ¥3 MAKIUHU Y3rapTUpManu.

TexHuka MMIIATApUHU [MAPTIM paBulAa Kyluparu 14 Typra Oynuin
MYMKHWH: KBapIl IUIIACH, OTITUKA IITUIIIACH, HYp TEXHHUKA [ITUIIIACH, TOOJIAaHTaH TaxTa
IIMIIA, TPUIUIEKC TaxTa IIMINACH, KaWpwiraH IIWina, KUMEBUWA JabopaTtopust
IIMIIACH, TEPMOMETP IIMIIACH, MEIWIMHA IIWIIACH, DJIEKTPOJ IIWINIA, MIAIIAINA
AJIEKTP MalBaHIJIOBYH (PIIFOCIIAp, STIEKTPOTEXHUKA MIUIIATAPH, IIUIIA BOJIOKHOCH,

4ATOM TCXHUKACH INHIIAJIapH.
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TexHuka cuTayuM rpymnmacura sra kyuuaaru Il Typ marepuamiapu kupaau:
CIIOAYMEH TapKUOIM CHUTaUIap, KOPAMEPUT TapKUONIM CHUTaUIap, IOKOPH
KpEMEHE3eMIIM CUTaIIap, KYPFOIIMHIIN CUTAIlIap, CUTAJUILIEMEHT, maddod curam,
HEUTPOH IOPUTYBUM CUTAJIAP, PAHIIIA CUTAJUIAp, CUTAIIdMAN, (hoTocHUTaIap Ba
Oormkanap.

TexHuka muIanapyu KEMMHTY BaKTAa aTOM Ba pAKETa TEXHUKACU XaMJa KBaHT
AJIEKTPOHUKACHIA KYTIIa0 KYJUTAaHIJIMOK/IA. Y aTOM TeXHUKACH]Ia HYP COUYMIHINIAH
CaKJIaHWII, Hyp TAPKAJIUIIMHU JO3UPOBKA KWJIUII, PaIMOAKTUB HYPJAH CAKJAHMIII
Kabu MyxuM BaszudanapHu OaxapMokiaa. byHpall muiimanap ojaura OKOpHU
xXapoparra 4uJaMJIUINK, KOpPO3Usra yupamaciuK, Hyp TabCUpHUIa XOCCAIapUHU
y3raptupMaciuk KaOu Tamabmap KyuuiaraH. KpucramiaHraH —IouinajaaH
Taii€piaHrad OOIIKAPYBYM CHAPSJIAPHUHT KOHYCCUMOH KMCMU XaM KailJl 3THIraH
mxoOui cudarnapra srajJuru OuiaH axpanud Typaau.

Maummi-xyxanuk MaTepuajiiapu Ba Oyromiapu acocaH HapuC KepamMuKa Ba
MaMIIUK 1A rpynnajiapyaan Taimkui tonrad. Haduce kepamuka OyroMmiaapu UKKU
Typra -4YMHHH Ba COIOJ OyloMJiapura, Mauiidi muira OyroMiapu 3ca y4 Typra —
HIMIIaTapacy, COpTIIM IIKIIa Ba 0auuii 1eKopaTuB Oyromiiap muiiacura OyauHaau
(3.9-3.10-pacm). Mauiuii-xyxanuk OyroMIapyuHH sHa YTra 4uaaMiId MaTepraiap

Ba CUTAJJIap aCOCHU A XaM OJIMII MYMKHH.

2.2.1-pacwm. llluma acocuna onuHTaH yi-py3rop Ba 6aauuii 1eKopaTHB
Oyromutapu.
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2.2.2- pacwm. llluma 6yromnap Typiapu: muina TpyOkaiap, HIUIa JaMIianap Ba
PaHIJIM JIMCTIIM HIUILIA MaTepuaiap.

6-Kansan. Yer »n paBnarnapuaa (AKIL, Awxrnus, [epmanus, SAnonus)
KepaMUK (CHJIMKAT) MAaTepUaUIAPUHUHT COJIMIITHPMA HApXW Ba acocuil (usmk-

KUMEBUH XOCCalapH.

(Glasses
Soda glass 700 (1000) 248 74 1000
Borosilicate 1000 (1400) 3 [ 1200

ghss
Pattery, eic.
Porcekin 260-1000 2325 70 350

(360-1400)

High-

performance

L

ceramics
Diamond 4x 106 10%) 352 1050 5000
Dense alumina  Expensive at 19 380 3000
Silicon carbide  present. £ 410 2000
Silicon nitride  Potentially £ 310 1200
Zirconia 350-1000 56 0 2000
Sialons (490-1400) 3l 00 2000
Cement, ete.
Cement 51(73) 2415 20-30 50
Concrete 16 (36) 24 30-50 50
Rocks and ice
Limestone Costof mining 27 &3 30-80
Granite and transport 2.6 60-80  65-150
lce 0.92 9.l (]

45

10in
design

07
08

012

(1000
(1100

(1400

510
795
1422
617

710

835
40

B ®

7-Xansan. Kepamuk GyrOMIapHUHT MIAKIUIAII YCYJIApH’

'D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -179 p.
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Table 19.2  Forming and joining of ceramics
Purified compounds:
ALO.. ZrO.. Si etc Clays plus fillers Silica and plus additives
23 il .
‘ Powders ‘ vocl:::rpounds ‘ Mix in pug mill | | Blend powders
Sinter, press Reaction- Hydroplastic formi Roll
HIP sinter Sl?r ropl ?S[IC orming Extrude
Liquid-phase Vapour F“E R Press
firing deposition iring Blow-mould
Finish:
Finish: Finish:
Grinding, polishing, o e e
| T Glazing Grinding, polishing
laser machining
oining: Clamps (with soft facing); Adhesives; Cements; Glaze bonding; Diffusion bonding; Metal plate and braze
{3 = g & P

Ceramic fabrication techniques
Glass-forming Particulate-forming Cementation
processes processes
Pressing  Blowing Drawing  Fiber Powder Hydroplastic Slip Tape
forming pressing forming casting casting
1 1 |
1 1 l
1 1 |
1 1 |
1 1 |
Hot Uniaxial  lsostatic| | |
1 [ 1 |
1 [ 1 |
1 [ 1 |
L L1 1 )
T
1
Drying
1
1
Firing

2.2.3- pacm. Kepamuk mMarepuan Ba OyroMiap UIiad YuKapuIgaru acocui
Kapaéuap®

BornoBun Mmoananap rabpudgu Ba 0y IMHUIIN.

Maiina xunub TyWwiraH Ba CyB EXyln OHpOp CYIOKIMK OwiaH

KOPUIITHPUIITAHIa EMUIIKOK XO0JaTra KeilyBYM, BaKT YTHUINM OWJIaH acTa-CEeKWH
KYIOKJTAaHUO TOIIICMMOH >KHMHCTa aijaHyBUYM MaTepHAITIApHH MUHEpan OOFJIIOBUU
Moaanap neb atamnanu. Munepan O0OFI0BYM MOJAaIap KypHIIUIIAA CYyB KU CYB Ba
KyM (mIarajn, 4YakdK TOII) KaOW TYJIIUPFUWIAp KYIIMITaH KOPHUIIMA XOJHJa

unuiatuiagu. bornoBun MoanamapHUHT 0ab3u Typiiapyd - MarHe3uayl OOFJIOBYM

8D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -225 p.
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MO/1J1a MarHe3ua Ty3JIapHUHT CYBIArdl dpUTMACH/Ia, KUCI0Tara YuaamMin OOFI0BUN
3Ca SPUTWITAH WA KOPUIIAIH.

AHopranuk OOFJIOBYM MoJjanap Xoccaidapu (KOTUII ajoMariapu) Ba
AKCIUTyaTalus MapoUuTiiapura Kypa yd rpynmnara OyiaIuHaau:

1. XaBoja xotaguran OOFJIOBYM Marepuasuiap. bynmait marepuamnap gaxar
XaBO IIAPOUTHJIA KOTaJAW Ba HaMm OYyJiMaraH mapouTiapja WIUIaTAIaau. Yiapra
OXakK, TUTIC, KAYCTUK MarHe3uT Ba OOIIKaIap KUPau;

2. 'mapaBnuk OOFIOBYM MaTepuasuiap. Yiap ¢akar xaBojaaraHa smac, 0ajaku
HaMJIMK Ba CyBJla XaM fXIIW KoTaau. byHmail monnanap karopura O6apua Typjaaru
EMEHTJIap, TUAPABINK OXaK KUPaIH;

3. Kucnorara yngamin 60fioBUMiap. Yap KUCJIOTa TAabCUPH IIapOUTIapuaa
unuiaTuiIaan. OpyBUaH CYIOK IIWINA, UIIKOp Ba ¢docdaTr KucimoTacu, yJapHUHT
Ty3JapH aCOCUAry ieMeHTIap OyHail O0FIOBUMIAp KATOPUTA KUPAJIH.

bornoBun monmanap acocupa TaW€piaaHaguraH KypWIHII KOpUIIMajlapu
TapkuoOuTa Kapab KyhHujaaru Typjapra axpaTuiajiu:

- IIEMEHT, TUIIC €KU OXaK XaMHUpH - OOFJIOBUM MOJIJ1a OUIIaH CyB EXyJT OUpOp
CYIOKJUK apanammacu. Korran xamup tom ne6 aranaiy;
- KOpHIIIMa apaJiaiMacy - O0FJIOBYM MOJIJIA, CYB Ba Maija TYIAUPFUIHUHT

KoTMaraH apanammacu. KoTran apanamimMara 3ca Kypuaull KOPUIIMACH AeHIIau;

AAEFOC KANTEON I | Ok, cunc, Ky crmuy
| Gosroemm MO P UTIED MOAZHETINT 8 5.
l-q_ J - =
Arnopearnuk e p o
60210641 ujﬂx aEIAGUIL HOPARTIIK OXCIK, WYL
2P 04 CLTLTILD. HEMaH IR
Moddarnap

) N )

Dpyevan WG, KHRaP
Kiicnomeaza ueoan. i & Gocgham Kucrameacy

GaznoguiL Iy il YIULPHIHE NIV NI
| HCACHOMTI e SH LD
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- 0eTOH KOpHIIIMACH - OOFJIOBYM MOJIJIAHUHT CYB XaM/a TYJIAUPYBYU UHEPT
Moaanap (Maia Ba WHPUK TYJIAUPFAWIAP - KyM, IIaFai €KW YaKWK TOII) OWIaH
XOCUJI KWIITaH CyHbHH apanammMacu. Kotu0 koJsiran mryHaai kopuiimMa 0eToH, Imyiat

apMmaTtypaiu 0€TOH 3ca TeMHup - 0eTOH 1e0 aTaiau.

Korum skapaéHu XxapakrTepura acocjJaHraH OOFJIOBYM MaTepuaiap
KJIACCU(PUKAIUACH .

Bupunun rypyx MmatepuaJiap:

I'maparanus ;xkapaény HATHXKACUIA KOTAAUTaH

1. XaBoma koTagurad- [ 'umnciau O0FIIOBYH, XaBO1a KOTaJUTaH 0XaK, MarHe3Halb
OOFJIOBUN

2. CyBma xoramuran- ['mapaBivik OXak , pOMaH LEMEHT, MOPTJIAH/ILIEMEHT,
MyLI0JIaH, IIJIaK, KEHral0BYaH, aBTOKJIABJIM [IEMEHTIIApP, THII TYIPOK

NxxuHYMrypyx Matepuauiap:

Koaryasinus :xapaéHu HaTHKACHUIA KOTAAUTaH

AHopranuk-I'un

Opranuk- butym, nerors.

Y4uH4YHM rypyx MaTepuasiap:

Honumepusanus (MOJTUKOHICHCANNS) dKAPACHA HATHKACHIA KOTAJAUTaH

DIJIEMEHTOOPTaHUK

OpyBYaH IIWIIA Ba Y acocujard OOFJIOBUMIIAP, OJTUHTYTYpTiu, (ocdariu
EMEHTJIap

®denon-popmanbaeruaiv, Gypanau, NoJIudGUpPIIn, STOKCUIJIN.

Kpemuuii-opranvik cMona,3TUJ CWIMKAT TUIPOJIM3aTH, TJICTTIULECPUHIIN
IIEMEHT.

CyBaa KoTaguras 00¥JI0B4YU MOAIAJIAP.

[TopTnananeMeHT cyBna KOTaauraH OOFJIOBYM MOJjanap CUH(Hra Kupamm.

[lTactmaru cxemazga cyBAa KOTaJAWTraH OOFJIOBUM MoOjJajiap Kiaccuukamusicu

KeNTUPWITaH. YHJa CaKKu3 TypJid OOFJIOBYWJIADHUHT TYPJIAHHIILIAPH Ba
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rpymnmayanapra axpaiuiuiapy Kypcatuwirad. CxemMa acocaH aHOPIaHWK OOFJIOBYU
MOJJaJIapra TaaTyKiIH.

8- XKanpan. CyBna Kotaguran O0OFJIOBUM MOJdanap

I'unpas |[Pom l'untyn- [lnak Tynoupr ||Maxcyc
JIUK aHI HOpTJ'IaHI[-HCMeHT POKJIN HyuuonaH HOEMCHT OEMCHT N4 HOEMCHT
OXaK eMe [IEMEHT [EMEHT
HT
Cynnu- ITopr- |[|Maxcyc |[I'un- [Iynnonan ||Oxak [ax Kenra-
puaamMar JaHI- NOPTIAHA ||TYHPOK. |(HOpTIaHX |(|IMyLIo noptaal ||Kymiu. |[roBuaHn.
aH LEMEHT ||LIEMEHT LIEMEHT JIaHI- -
OXaK. JH. uement. ||Kap6o- |[Vrra
HaTIIH. YU JaMIIH.
Cynmu Tes ko- ||Ok Ba Oxax Oxax
- TyBYaH. |[panraop. ||AHru- my1- narom, || Koprmv || Kucnorar
puiIral OHr PUTIIN. 10- Cynbda || a
OXaK. Mycrax-||1yn6or. JIAHJIU T ;ﬁﬁgﬁn
Kam. Tammnona || Tynaup- Oxax [UTAKJIH —
IInactu ||x. THUYJIH. - (I'umc Topraan
¢ukna |[Cymsdar HUT- IJTAKITH. -
it ra JIH. Knnu- HEMEHTII
raH. YU AaMIIHA Oxax Kepcu3) u
I'mnpo- KYJUIU
¢$o6

Keliunrn naBpmapna OOFJOBUM Mojjanap cadura SMOKCU, MNoauddup,
dbenondopmanpaerul KabuM MoOJJaIap acoCUia OJIMHTAaH KYTICOHJIU OpraHuk
Oupukmanap kenu0 kyumiau. Ly Tydainu ynapHH aHOPraHMK Ba OPraHUK
OOFJIOBUMIIAp TYPKYMHTa XaM a)XpatTuil agabuérna maijgo OYIMoKaa. AHOPTraHUK
MoJ1ajiap KaTopura IKOpHIard cxemanapJa KeJITUPUITaH TUIICTOII Ba OXAKTOII
kabu XoM-amé acocuja OJUHTaH OOFJOBUMIIAP, Xama MOPTJIAHIUEMEHT,
TMJATYNPOK LIEMEHTH, NYLIOJaH IEMEHTH, IIJJaK [EeMEHTH Kabu MuHepas
MaxcynoTiap kupaau. Opranuk Oupukmanap caduaa 3ca riaeTrJIMUepUHIN IEMEHT,
dbypanau 60FI0BUM KaOWIIApHU YUpaTHIIl MyMKHUH (KaaBai 3.8.).

MopTaanaueMeHT HILIA0 YMKAPHUII 3AMOHABH A TEXHOJIOTUSIJIAPH.

XO03Upru KyHJa MOPTJIAHJLEMEHT MOPOIIOTMHU Tal€piaml ydyyH OUp KUCM

TYHPOK Ba Y4 KHUCM OXaKTOIIAaH MOOpaAT CyHBHH apayiaiiMa uiniaTwiaad. byamai
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apananma Tabuataa Taiép XoJaa XaM ydpaiad Ba y OXaKkiu Mepresl HoMu OuiaH
aTayaJu.

X03Upru KyH/ia NOPTIAAHIIEMEHT TaUEPIIATHUHT UKKHU YCYJIU MabIyM:

L-xyin yeyn;

2-KypyK ycy:.

Nkkana yCyaHUHT XaM a(3auIuKIapy, XaM KaMYHIIMKIApU MaBxKyd. X03Upru
KyHJa TyHEA XY YCyJI KYTIPOK KyJaHwiaau Ba 70% MaxcysoT Iy ycyiaa uiniad
yukapuwiaad. Poccusima Maxys Oynran 59 kopxonaaan 39 tacu xyn ycynzaa Ba 2
Tacu XYy - KypyK yCyjauaa MaxcyJoT €Tkazub Oepaau.

V36ekncToHIa XaM  IEMEHT TypiapH, SKyMIaJaH IIOPTIAHIIEMEHT
Taiépiamga HMKKH YCyJd - CYIOK Ba KypyK YycyuiapjaaH QoiianaHuiaiu.
«OxanraponuemenT», «bexkoboanemenT» Ba «KyBacollieMeHT» KOpXOHajlapuia
MOPTJIAHALIEMEHT XYyl ycynuaa Ba «Ku3WIKymMUIEeMEHT» KOPXOHACHIA 3ca KypyK
yCyJiJia OJMHAIN.

JlekuH 2-uM KypyK yCyJHd MPOTPECCUB yCyia XucoOiiaHnaau. by ycyn Ouian
NOPTIAAHAIIEMEHT UILUIA0 YMKapWIraHja aHdaruHa €KWIrd Texxanaau. JKymianaa,
KYPYK YCYJ KYJUTaHWITaHHUIa KIIMHKEP OJIUIITa OYJIraH UCCUKIUK caphu - 3,4 - 4,2
kJx/kr 6ynca, xyn ycynuaa 6y pakam - 5.8 - 6,7 kJ[>x/kr ra texr. [led razmapuHunr
XKMH KYypYK yCyJ KYJJIaHWITaHu1a Xy ycynura Hucoarad 35 - 40% kam Oynanu.
Kypyk ycynmuna neunan cyrkacura 6000 - 10000 T KITUHKEp OJIUIIT UMKOHUSITH 0Op.

8 -XKansan. [TopTiananieMeHTHUHT KUMEBUM TapKUOU Ba KYJIJTAHUIIUII COXACH.

Generic cements and concretes

Cement Typical composition Uses

Portland cement CaO + SiO, + AL O, Cast facings, walkways, etc. and
as component of concrete.
General construction.

Cymok ycynaa Macca Taii€piianrasjia y 1jiaM HOMUHH OJIaJIA, KyPYK yCyJiaa 3ca
- XOM-alll€ YHU HOMUHU OJIa]IH.

XoMm-amé cudaTuaa MaxauIMid OXaKTOIIl Ba MaXaJIMKA THJ UIUIATHIIA]IH.
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Acocuid TEXHOJIOTHK >KapaéHiiap Kynujaaruya:

1. Xowm-aménap - 0XakTolll Ba TWJIJIapra UIIIOB Oepul;

2. lnam éxu XoM-aii€ YHUHH Tarépiiali;

3. lllmam €xu xoM-amm€ YHUHHA KyWTUPHUII Ba KJIUHKEP OJIUIIL;
4. Kyiiaupunrad MaxcyJIOTHU COBUTHIII,

5. KnmmHkepra kymmimanap Kymuo TyHuIIL;

6. Capanam Ba cuiiocyiapra y3aTHIIL.

Kyiiuna Typaum ycymiapia HNOPTIAHALIEMEHT HILIA0 YUKAPUII TEXHOJIOTHK

TU3UMIIApU OEpUIITaH.

—— e . — — =

-Water
— — Product of

etting reaction

2.3.1. -Pacm. llemeHT KoOpuIl Ba KOTHII >Kapa€HIAPUHUHI CXEMAaTHK

KYPUHUIIN: a — MOPTJIAHIIIEMEHT CyB OmiaH Kopwiaau; 6 — 15 MUH CYHT KOTHII
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xapaéHu OouulaHagu Ba OupramMuu Oofjap Xocui Oynaau; ¢ — TYJIUK KOTHUII
Kapaéuu 28 KyH I1aBOM dTaqu’

[TopTnananeMeHT apanammacu XyJ yCylijia Tau€pilaHraHa KyJUlaHAJIUTraH
OXaKTOULI Ba TYNPOK OJAMHIAH Maxcyc MallMHajgapa CyB €pAaMuaa MailianaHaan
Ba AXIIWIA0 apanamTUpuiIagu. XOcwi OYiaraH KaWMOKCHUMOH CYIOKJIUKHHHT
HAMJIUTH TaxMuHaH 32 - 45% Oynaau. Arap LEMEHTHHU KYypyK YCyjja HIuiad
YuKapuIn ~ MYyJpkautaHaétran  Oynca, 'y xomma  "xom-am€  yHH" — aBBal
KOMITOHEHTJIAPHU KYpUTHIN, CYHTpa Maijanail Ba apajallTHPUILI OpKaIX amaira
omupunaau. CyHrpa apanamma IEMEHT KOPXOHAJAPUHUHT I0pard XucoOJIaHMUII
newiapra roopuIaIu.

[lemeHT KynIMHYA TOPU3OHTAN aljlaHyBUaH mewiapaa Kyiaupunaau. KOxopu
Xapoparra My KaJlJIaHTaH IeYHUHT TuaMeTpu 5 M, y3yHiuru 185-190 M Hu tamkut
KWIyBYM, UUU YTTra YUJaMIId MaTepuasuiap OuiiaH KOIUIAHTau [HJIMHIPAAH TAIlKUIT
Tonran OynuO, orupnuru 3,5 MuHTr T arpoduna. Y ropusoHtra 2-3 rpaayc Kus
KWKO KyWwirad, 1y cababiu KopuiliMa Y3 OFUPJIUTU TabCUPHUAA OJOB TOMOH
XapakaT KWIaJid, XapopaTu oluo, TaHacKa Kyln1aru KUMEBUI TIpoliecciiap Coaup
oynaau:

1. 100° na Mmaccagaru MeEXaHuK Ba THIPOCKOMHK CyB OyFJIaHAIH;

2. 400-600° yamacuia opraHuK YMKUHIUIAp €HAAW Ba TYNPOK IMapyaliaHaju,
HATWKa/Ja YHUHT TapKUOUJIaH KUMEBUI OOFJIAHTaH CyB YUUO KeTau;

3. 900° arpoduaa kapOOHAT AHTHJPHUJ Ta3d OXAKTOII TapKUOWIAH YHUKA
OomIanIu;

4. 1200-1450° na xanpumii okcuau kKpemHe3éM, kopysa, temup (III) oxcnan
OwiiaH peakiusira KUPUIINO, KIWHKEPHUHT SIHTM MHHepaulapu - amuT (y4
KJIBIIUNIN CHJIMKAT), OCNUT (MKKU KaJbLUUIA CUITUKAT), UETUT (TYPT KaJbLUIIN

amroMoeppuUT) Ba y4 KAJIBIWIIN aTFOMUHATHA XOCHJT KHJIA U,

°D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2012. -230 p.
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Cys Oxaxrow Tynpok Ty;pnnos:n
Kasub onuw Kasub onuw
(Moprnauu, 3xckasauns) (T¥rpu 3xckasauus)
Houasnaw Joranaw
(Xarnu nowanaruy) (Banoxumi noxanarm)

.

'

Xom-aw&au nactabky Haduc Maknanai
(Aranaruy. TernpMos-koprus, Muapodon)

.

——-{ Ulnam knaccuduxaunscy (Efimu anak, ruapounxnon) I

Knaccuduxaropnan l yT™aran mnam KHCME

Llnamey raduc yunaw (Llap Terupmon)

I,_

'

o

Tapkn6uu T¥rpunam ([Llnam - Gacceitn)

,

L Ilinamuu romorennaw (Lilnam - Gaccedin)

:

O6xur (Yiyn aiinanva nev)

’

Knunkepsn coBuTHm
(Bapabann. peKynepaTopny, NaHKapain COBHTTHY)

.

AKTHB MUHepan
Ky wunManap [ Marasusupnam (Knuuxepsy omGopaa ywna6 Typui) I
| Kypuram ﬂ Knuukepuu tyltuw (Iap rerupmon) H; Tanc

|

|

Liement caxnaw (Crnocrnap)

;

THU3HUMHU.
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Cys

Byp Tynpok

Tyrpunosun
KylWmnima

y

(Moprnaw, sxckasauus) (T¥rpu skckasaums)

Kasu6 onum Kanb onwm

Jouanaw Jlonanauw
(Banoxau nonanaruy) (Banokim aonanaruy)

y

Xom-awénn nactiabku Haguc maiiaanauw
(ATanaruy. Terupmon-kopru. I'napodon)

Linam kraceuduxaunscy (Einu anax, THAPOUHKIOH)

Knaccuuxatopaan | yrvaran wnam kuemu

Liinamuu nadwic yraaw (LLlap terupmon) <

y

Tapkubuu T¥rpunaus (LLram - Gacceiin)

4

Laamun romorensnaw (LLinam - Bacceiin)

Ulnamun puastpaam (IMpece-puantpaap)

Kekuu kypurnw (Maiaanaruu-kypurriy)

AKTHB MHHepan
KYunamanap

Kyitanpuw (Liuknon ueenk anvawruian aiinanma ney)

.

Kannkepuu copnruim
(BapaGarnn. pekyneparopan, nanxapaiu COBHTIHY)

!

Maranusupnaw (Knunxepun omGopaa yuina6 TypHi)

v

,

Kypuruw

A4

Kaunkepus tyfimu (LLlap rerupmon)

[une

'

Llement cakaw (Cunocnap)

:

Llement
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2.3.4-pacm. ITlopTnananeMeHTHH KOMOWHHUPOBKA YCYJIUAA WIUIA0 YUKAPHIL

TU3UMU.
- Tyrpunosun
OxaxTom Tynpok i
Kasub onmu Kaszub onuw

(Mopraaw, skckapauus)

(T¥rpu 3xcKaBauns)

!

J

Jonanawm
(OKaraun gonanarus)

Hounanaw
(Banoknn aonanarny)

v

'

OmbGopra xofinam
(OmbBopaa Ypranaw)

OmGopra koiinawm
(OmBopna ypranam)

. v

Bup saxtaa wadme ynaaw sa xypurim

(Illap &ku posnk TerupMon)

v

Xowm-awe apanamimacusu cenaparopaalu
(I'as yrysuan cenaparop)

Heenk ney
ranapm

TapsuGuu TYrpunaw sa romorennam
(Mxxn apycau cunoc)

’

Kyiianpui
(Ieynan TawKapH UMKAOH MCCHK anMawrueay Eku
nNexapboHu3aTOPAH altranMa neynap)

v

Kauukepun copmruw
(BapaGawmu. pexyneparopnu, NaHXapanu COBHTIHY)

AKTHB MHHepan l

I Maranmsupnaw (Knnakepan omGopaa ymnad Typu) ,

! !
[ Sopmm—]

Kyuamanap

Knnnkepun ryiimu (Llap TErHPMOH)

l H Fane ]

L LlemenT caxaam (Cunocaap) l

2.3.5-pacm. TlopTiaHIlleMEeHTHH WHHOBALUOH «KYPYK» YCyJIHJa WUIILIa0

YUKApHUII TEXHOJOIMK TU3NMMU.

KinuHkep onuinga ropu3oHTal newilap YpHUra maxta TUIWAArd nedjapiaH,
SPUTHIL YCYJIM OWIaH MIUIOBUM arparar-KOHBEPTOP Ba EWJIM 3JEKTp MedsapliaH,
KaifHa€TraH KatjaM YCYJWHUHT BEpTUKAI TpyOKajlapuaaH, Oup BaKTAa KyHIUPHII
Ba Maijanaml yCYJWHUHI Te€3 OKUMJIM TETUPMOHJApUAaH xaM (oilgaaHuin

MYMKHH.
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[TopTnanaieMeHT Uiuiad YUKApHUIl yCyJIapuaard acocud gpapkiap xoMm-ae
Tai€pnam TU3UMHUTa Taanykiau (3.9-xansan). XoMm-ami€HU TYFPU TaHJAI, YHTra
Oepuir  Ba Oepunuiap HaBOATHHU

HI1JIOB AHUKJIAIll

TETULUIM  WIJIOB
TEXHOJOTUSHUHT HT MyXUM OMUJIIaApU XUCOOTaHA N,

MabiaymMku, xap Oup uHNUIA0 YHUKApUIl KOPXOHAcCHAA HWIUIA0 YHUKApPHII
KapaCHUHU TYXTOBCU3 amalira ONIMPHUII YUYH XOM-all€ 3armacu MaBxkKyn OViauim
Kepak. Tamkapuaad KeATUpUIaaural KOMIIOHEHT (TYFpUIOBUM Kyuiama) jiap 20-
30 kyHra, ¥3 xom-aménapu 2-3 cyTkara eTaaural KWinb cakiaHaIu.

Ninad yMKapupuIIHUHT XYI yCYIU KyWHIaru XoJuiapa uiuiaTuiain:

1. XoMm-amé€ cudarnna nuuiatuiaéTrad rujuiap IOMILIOK, ENUIIKOKIMK Ba 20-
30% nu cyB Tabcupuia Maiga-Maija 3appadanapra OVIMHHO KeTHIITra MOMHIL
bynpaii runnap atanaruy Ba TETUPMOH- KOPFAYJIApAa CYBIIM MyXUTAA €HIUAJI Ba TE3
nucneprauusra yupaiiau. Hatwkana maiinanamira capd 0YIyBUH 3JIEKTP SHEPTUACU
TeXKalaju ;

2. TynpoxkuuHr tabuuii Hamunru 12-15% Ba yHIaH xaM 1OKOpHU. Arap KypykK

YCVYII KS'/JIJIEIHI/IHCEl, Yy X0Jga T'MJIHA I[aCTJ'Ia6KI/I KypuUTHUIITra KCTIraH Xapaxatjiaap KSI/H

oyyp 21u.

9.- XKansan. Xom-amé apanammacu Tai€priamn cragusuiapuaard Qapxiap

XaKyaa

KombunupoBka ycynu Kypyk ycyn

Xymycyn

1. FOmmok
KOMIIOHEHTJIApHU | -un
cTagusia CyBla
OYKTUPHILL

2. Vxku cragusnu Haduc
Mauaanail

1. FOmmmok
KOMIIOHEHTJIApHU | -un
CTaausIIa CyBaa
OYKTUPHILL;

2. xku cragusnu Haduc
MaMaanail

1. Xomr amé TapkuOuHU
nacTia0Ku OUp Xuiiiari-
THPHII

3.1lInamuan uibTpar.

1. XoM-aménu KypuTum
Ba MalJaJaHUIINHU
Oupra onu6 Gopwii
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Kypyk ycynHu Kyiuaaru xoJjiapaa UIUIATHII MABKYJL:
1. KaTTuK KOMIOHEHTIIAp - 0XaKTOLL, TUJUIA MEPIresl HAMJIMIY KaM Ba yJIapHU
Maianam (GakaT TETMPMOHJIap/a aMaira OlMpPUITaHNuIa;
2. Exunru kaMums1 Ba TaHHApXU I0KOPU.
[TopTnanaueMeHT WHUIA0 YUKAPUIIHUHT OXWUPTU JTAIIApU - KIWHKEPHU
COBMTHII, LIEMEHT TYHHUII Ba cakJjal O0apya TU3UMIIap y4yH Oup X1 Oynaau.
[TopTianaieMeHTHH XY yCyJAa OJHIIIA XOM-alI€ TApKUOUTa KYMUP KY UL
HeMeHT cudartuHu omupuira oaud kemaau. Kymup oMOopaaH TabMUHIArH4iIu
OyHKepra y3aTujiaJy, yHJIaH >KaFju Maijanaruura, TabMUHIOBYY OyHKEpTa, [apiu
TETUPMOHIa, TabMMHJIATMYra Ba HUXOAT AaWjJaHMa Ileyra y3aTWIaad Ba

kyiaupuianu (9- XKagsan).

Xom-aui€é apajaliMAaCMHU KYWIUPHUII Ba TYWHIIL.

[TopTnanAEMEHT OJUII YYyH XOM-allI€ apajialliMacy aijlaHMa €KH IIaXTallv
neunapaa 1400-1450° C xyhpupunaau. Aunaama ned y3ywiuara 50-200 w,
muamerpu 2-6 M. Cytkacura 1300 Ba 1800T xnmHKep OepaauraH MedyJIapHUHT
ymuamnapu 4,5 x 170 m Ba 5 x 185 m. [lewnnap Tokka Kapama-Kapiiy MPUHLOANIMAA
unuiaiiau. [leuyan martepuan Ownan tynnupuin 7-15 % rtamkwun staau. [leunu
toputuiira 20-90 ot kyursvk KyBBaT Tanad KuwinHaau. [led ropu3oHTra Hucbaraxn
2-5° orran Oynamm. Ilea Gapabanm munytura 0,5-1,3 mapra aiinanaam. [leqHuHTr
KJIMHKEp Kamepacu CcoBHUTrady OwiaH yinaHran Oynamu. COBUTTHY KIMHKEP
xapopatuau 900°C mgan 100-200°C raua kamailtTupud Oepagu. 1Kr KIMHKEP OJIMIL

yuayH KeTran xapopat 1600-1700 kkai.

g 2 Pl ) ,-..
, 7\ _ A .
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2.3.6-pacm. Kypyk ycynoa cymxacuea 3000 m nopmaanoyemenm bepaouean
CMI1]-73 atinauma neunune Kypunuwiu: 1-yruamu 6,4 /7 x 95 m 1 atinauma neu, 2-
xXom-awénu kaoyn kuiubd onyeuu ney mociamacu, 3-CMI]-75 yuxknouau uccuxiux
anmMawysuu Kypuima, 4-xom-awénu ysamuw Kypuimacu, 5-CMI]-83 "Bonea-150
C" konocHuxknu cosumauu.

AMMO KIMHKEp Xanu wnemMeHT 5Mac. lIyHMHr ydyH KIMHKEp Maxcyc
TErUpPMOHJIapa uysH mapnap €paamuaa maina (pasmepu 0,08 MM J1aH KUYMK)
nopoirokka awnantupunaan (4.16-4.17-pacm). Maliganam BakTHAa KIMHKEP
tapkubura 3 % rurmc Ba 15 % rava rugpaBivk Kymumyanap (AMaTOMHUT, Tperned,
OMOK) KyImuiaaau. YJap UeMEHT MUKIOPUHU OIIUPaa Ba CU(DATUHU SXITUIANIN.
Hatwxana xyna mMaiiia Ba FOMIIOK, KyJI paHTJIA HEMEHT ITOPOILIOTH ONUHAAU. Tan€p
MaxcyJIOT TEeMHUP-O€TOH €KUM MEeTajUllaH sicairaH IWIMHIAP (QopMaaud LEeMEHT

cuiocnapia cakinanHaau. CunocnapHunr Oy 30 M, nuametrpu 12 M arpoduaa

oym6, xaxkxmu 1000 T ra 6opaam.

Pozzolana
Limestone

:"!“o
ll | Heater

1450°C

b
Ry

- T
I R

. §. Clinker storage
>
& [ /
- Raw Cement
% mill mill

4

- Bauxite g’ .
- Iron ore 14 - o

QUARRYING MIXING GRINDING : BURNING ° MILLING

2.3.7-pacm. [lopnanauemMeHT uiiad YuKapuu TU3UMHU.

[leMeHT MTHEBMOTPAHCHOPT Ba MAaxCyc KOILUIall MamuHaizapu Epaamuaa 50 kr

JIM KOFO3 KOTUIapTa >KOMIaHu0, NCTehbMOTYUIapra >KyHaTUIaIH.

3.4. Kaméo, Homup Ba TapKOK MeTaiapuu cuHduanumu. Ep koouruga

KaMéD0 ep Ba HOAMP, TAPKOK MeTa/LiapHu Tapkaaunmu. Kaméod, Hoaup Ba
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TAPKOK MeETAIADHUHI acocuil  (PU3UK-KUMEBMH Ba (PU3UK-MEXaHHMK

xoccajapH.

Konunnuk wumm, Metamtyprus TyFpucuaara ¢aH — epAard KaauMuu
dannapaan Oupu XucoOjaHaau. XO3Upryu KyHjaa Oy daH Wwmap gaBoMuaa Kai
Tap3la PUBOXKJIAHTAHIUTH  MYXHM  axaMusrra odra. MeTauryprussHuHT
puBokiIaHUIMHU X VI acpHuHr uiarop onumu ['eopruii ArpuxonaHuHr “De re
metallica” (KoHunyin Ky Ba MeTaTyprus Xakuja YH UKKA KuTo01a) doitnanu
Ka3WJIMaJlapHU KailTa UIUIAIl TYFPUKUIArd KEHT TaH OJMHTaH Ba XO3UPTU KyHraua
TEHICU3 KUTOOU1aH Oonuiad, MUHEpasuiap TYFPUCHIATH, MUHEpAILIAPHU OOMUTHIIL
TYFPUCUIATH MAabIyMOTHOMAIAP (CIIPABOYHUKIIAP) XaM/1a XO3UPI'H KYHJaru coxara
oun cudarau Kymiad >KypHald Ba KUTOOJApHH VpraHuill HaATHKAcHAa KYpHI
MyMKuH. KYpuHaauky WHHOBaLMSIIAp UIILIA0 YUKAPUIIl COXATAPUHU KEHTauTHpuO,
UIFopaaTud 6opaau.

NuuoBanus kamduér Eku TakoMUWIAIITUpUIIad Gapk Kuiiaau. MHHOBams
WKOIUNA QPUKp OYIMO TapakKUET capy YCUII HYITApUHU, STHIY UYJIapHA OYaau Ba
11y OWJiaH MOTEHIMAJ Ba KHMMATUHU OeITHIIaiIn.

ABBanura unuUiaTUIMai KeiaraHn KUMEBHUM snemeHTiIap XX acp Oonuiapura
KenuO caHoaT MUKECHAA, YJApHUHT HUUIATWIMIOM KaTTa aXaMmHsIT Kach 3Ta
oouutanu. by anementinapau OupnamTupud «kamed AMeMeHTIIapy, KeMMHYAIUK dca

«xamME&O mMeTaiap» 1ed IpUTHIIa OONIIaH/IH.

I — P

sn W snow W sn W @@@
"} 200 00000 209000
- 000— 000 O0000= O00Q0=w

1700 1800 1900 2000

InemeHmaapuuHz UUANAp 0a6OMUOA KYAIAHUTUMMUHUNZ KeH2AUUWU

137



J.1. MeHnneneeB TOMOHWIAH TY3WIraH JaBpUid CHUCTEMaHUHT Oapdya
rypyxJjapuaa «xkameoy» rpyrmna MeTajulapy >KOMIAraHuHU KYpUIl MyMKUH. Yiap
y3napuHu (U3MK-KUMEBUN XOccanapu OuiaH OOIIKa 3JIeMEHIapAaH KaTrTra (apk
KWJIAIAJIap.

V3uHMAT GMp KaTop caHOAT MMKECHIATH KyJUIAHWIMII caGabmapura Kypa
KaM€O MeTaiiap rpynnacura KUputwirad. YyHku kaM€O MeTaapHU HIUIATUINILN
yJlapHHU TOMHJIMIINTa XaM 00ornuk 6yauo, yiap acocan X VIII acp oxupnapu Ba XIX
acp Oouutapura Tyrpu kenaau. [y Ounan Oupra ynapHu Kyiulam ya9yH MabIyM BaKT
kepak Oynran. Kam€O meramnap ep KoOMFHMAa KaMm ydpalld Ba TapKOK X0Jija
OynuIIM, XaM/1a yJIapHH CAaHOAT MUKECH1a aKpaTHO OJIMII MypakkaO Oy IraHIuruHu
kypcaragu. lynnait kunnb6 kam€O MeTaulapHM acocaH amallja MIUIaTUIl Ba
yiapHu TexHojorusacuan nuutad ynkuim XIX Ba XX acpnapra Tyrpu kenaau. bynu
KyHUJary kajasajja XaM Kypuil MyMKHH.

Hemak, «xamE€O Meramiap» TyLIyHYacu KaM €ku OyTyHJIall TexHuKaja
UIUIaTUIMaral Merauiap Ounan OOFIUKANP. XO3UPTU BaKTa rca Kamed MeTauiap
3aMOHaBUI TEXHHUKAHU AaCOCUM KUCMUAAH MOOpAT SKAHJIMTMHU KYPHUIL MYMKHUH.
AlipuM caHoat nuuiad YMKapuIl TypJapuHU KaMEOd MeTalllapcu3 TacaBBYpP KWIJIMO
OyIMaiIn.

«KamE€0 merammap» TyllyHYacHJaru XaTOJUKIApJAaH sHAa OUpU IIYHJAKH,
yJIapHU TabMaTAard KaMm TapKaJITaHJIMTMHU KypcaTaau. by KapamapHu aHUKIaIl
YUyH XO3UPI'd BaKTAaru ep KOOUFuaa skoiIaliras sJieMeHTIapH MUKIOPHUM aHan3

KWINII HaTHXKacuaa yiaapHu Mukaopuit pousu Kinapk ToMoHUAaH aHUKJIAHTaH.
Ep xo0uruga kamMéod ep MeTaLIapHU TAPKAJIUIIH
Axanemuk A.E.®epcmanHuHT Takiaudura OWHOAH dJIEMEHTJIADHU YpTada

muknopuau anuknamin «KJIAPKy Ounan oputumay taxmud kwirad. Kyiinmaru

YKaJBaJI/Ia AJIEMEHTIAPHU MUKIOPUM (POU3TIApUHU KIIAPKU KEJIITUPUJITaH.
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Table 1.2: Commercial classification of noaf Is and Howds

Growp Metals Remarias

Primary Cu, Pb, Zn, S, Na E tvely wed; d in importance o iron.

Secondary As, §b, Bi, Cd, Hg, Co Lhm!y by-products of metals but also form thesr own
:‘p.;:m Used in alemost o amounts {10-20 theusand tons an-

¥)

Light Be, Mg ALTH lowﬂ}pcmc gravity (below 4,5), used mainly as matesial of con-
struction,

Procious Au, Ag. Pt Os, Ir, Ru, Rh, Pd Do not rust; highly priced,

Refractory W, Mo, Nb, Ta, Ti, Zr, HE, V,Re, Melting points above 1650 °C, Mnml{ used as alloying elements
Cr m steed but also wied in the elemental form. Some resist high tem-
pernture without oxidation.

Scantered Se¢, Ge, Ga, In, T1, HE, Re, S¢, Te Do not form minerals of their own. Distributed in extremely
minute amounts in the earth’s crust,
Radioactive Po, Ra, Ac, Th, Pa, U, Pu U 0 radicactive decay. Some of them (U, Pu, and Th) un-

dergo fission, Plutonium prepared artificially in nuclear reactors.
Rare earthy Y, La, Ce, Py, Nd, Sm, Eun, Gd, Always ocour together, similer chemical properties. Not rase as

T, Dy, Ho, Ex, Tm, Yb, L the name smplics.
Ferroalloy Cr, Mn, Si, B Were ance mainly usod m alloying elements to steel, but now
metaks also wsed in clemental form.
Alkali Li, Na, K, Rb, Cs Soft and highly reactive.
Alkaline earths  Be, Mg, Ca, S, Ba Highsr melting point and less reactive than the alkhak metals

Panrnm metaniap Ba MeTalIMacIapHUHT CUH(IaHUIIN

m

of abund. of elements in the earth’s continental crust in percentages (%)
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Silver, Ag

Indium, In

Cadmium, Cd

REE*

Molybdenum, Mo

Germanium, Ge

Tungsten, W

Uranium, U

Niobium, Nb

Cobalt, Co

Gallium, Ga

Lithium, Li

Copper. Cu

Nickel, Ni

Chromium, Cr

Vanadium, V

Carbon, C
Phosphorus, P
Potassium, K
Aluminium, Al
Silicon, Si
Oxygen, O
L
104 10* 102 10 1 10 10 102 10 0= 105
Estil of abund. of el in the earth’s continental crust in parts per million (ppm}
= The crust is regarded as the rocks above the mantle and from it by the 3 crust 20 — 50km thick.
The vast majority of mining is com:mou wlmm the top 2km.
= Inaddition to the . five others have bean included for reference: oxygen, silicon and aluminium because, between them,
they make up B1% of the crust; caran becaum itis found m ml oil and natural gas ulus all living organisms; and gold bacausa it is a useful benchmark,
which most people regard as rare. Tha less than 19 of the crust.

= Ona ppm is equivalent to 1 gramme per tonne {or 1 ounca in 27 o long tons).
* Concentrations of the 17 rars sarth slemants (REEs) rangs from 0.3ppm (Tm| to 63ppm (Ce).

JleMak, n2JIEeMEHTIApHU €p KOOWFUIArd MUKIOPH Typjiuda >SKaHJIWTHHU
KypcaTaay. JHT Ky TapKajiraH 9 ta a3neMeHTHU MUKI0PH 98,13% Tamkui Kuiran
X0J1/1a, KOJITaH XaMMa 3JIEMEHTJIapHU MUKIOpH 1,87% HU TalIKWII KAJIaId.
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Primary metals and by-products

Acocwuit merautap Ba “by-products”

Tilila 1.6 Typdeal uses of procieus matals. “Taible 1.7: Typical caes of refractory metals.
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Hopaup Ba kamE€6 MeTaIapHUHT KYJUTAHWIIUII coXalapy

Table 1.8: Parent ores of scattered metals.

Metal Parent ore Concentralion in ore, % Major use
Gallium Bauxile ) 0.01 ~ Semiconductor
Germanium Zinc sulfide Trace Semiconductor
Halnium Zircon sand 1 Muelear reaclors, conirol rods
Indium Zine sulfide Trace Semiconductor
Rhiendum Molybdenite concentrates from 0.07 Refractory metal

porphyry copper ores
Scandivm Urznium and thorium Trace
Selenium Copper sullides Trace Photoelectric cells
Tellurium Copper sullides Trace
Thallium Zmc sullide Trace

Kanpangan myH” xaM aHUKJIAIl MyMKHHKHM, XaMMma KamMEO MeTasuiap Xam ep
KOOMFHUIa Ky/la KaM dKaHJIMTMHU Kypcataau. KaméO merauiapHu aipumiiapu 3ca
ep KOOWFHJa TO3apOoK XOJja »KOWIaIlraHu y4yH, yJap KyJda Kam 0ynub, acocaH

OollIKa MeTaJJIapHU MUHEpasuiapu OuiaH Oupra yupaiiau. MacanaH, rajiiui, Kaiamu,

TapKoK deMeHTIap yupalaurad MabaaHiaap
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MapruMyIl Ba cMMoOra Hucbaran Kymn Oynranu OWiiaH raJyiuiitHu allpuM MUHEpaTu

yapaMmaiiu, y hakat 6011ka MUHepasuiap OuiaH Oupraaukaa yapaniam.

[Iynnait koo, ep KoOUFUIa SJIEMEHTIIAPHU KOMIAIIHMIIKT KaMEO MeTalIapHU
rpyMIaJaHUIINHN aCOCHA OenTuiapuaan Oupu O0yica, yJIapHU UIUIa0 YUKAPHUII Ba

CaHOATAAarv KyJUIAHWIHIIHA ACOCUI MAbHOHU TAIIKHWII KWJIA/IH.
Boadpam muHepasiapu Ba yJapHu 00MUTHII

Bondpam anemenTH ep KOOUFHIa KaM TapKaJraH 3J€MeHT OYI10 YHUHT KIapK
Oyir4a OFUPIIUTH 1*107%% tamkui Kuwiagu. Y Tabuatna 3PKHUH XOJIJIa yYpaManu.
Tabuatna Bosidpamuu 15ra IKMH MUHEpaUIapu TOMWIraH 0ynuo, yinapaad acocaH

BOJI(PAMUT Ba IIECETUT MUHEPAIIJIAPH aMaJIMi axaMUsTIa ara.

Tt Do 11 Plvvvipad med clwmmial propories of b, wol i, dbeerts, s o becbs
Fiorinirils Wiclfrirtr by S bawhts
Iirenells FeWo, i, Mapw, ke ', CaWtl,
Wh g, LA & Hd &
[ rpetal Enaciay EonimE L =y - e Latraminal
D™ =i et | P
3. I {471 LTS al4Es 11N
LN VR T E L5 20L3TT g 13,183
& iy 455 aie L954
B mr i WPy
Framany, gim’ i3 1.1-7.5 1271 1= ]
1 elsr hlack dark pray—hluk red-Srown-hlad e, yelluwish, whils
Mg s [lide} ] 53 b 4. 5-5
L afing fErm wall-fermad drymlals  wrejeler Crysiad iudlineg frougs o aryiials, miinly flns
e eryeba| maman matzi or rachaling lamallar rpaak rained
arysial growgs -

Temup Bondpamaru (FeWO,) Ba mapraunen Bondpamatn (MnWO,) napHUHT
KATTUK JpUTMa XOJujard uzoMmopd apanammanapura Bojdpamariap Jerdusiaiu.
Xap WKKaJa Ty3HUHT KPUCTAUIMK TMamXKapajiapd OWp XWi TYy3WIHINra 3ra
OyAraHauru yayH Ba MapraHell aToMJIapu KpUCTaJll Mamkapa TyryHiapuaa oup —
Oupwura aaMaiia oaau. Arapja Bosdpamar MuHepainu Maprasen Boiadpamaru 20%
naH kam Oyica, munepan depoepur, 80% man kam Oyica rroOHepuT Aed aTanaiu.
K¥ypcatunran Tapkub apanammacugard MUHeEpaulapHu Boji(paMatiap AeHnIaIu.
VYnap paHrum Kopa, jkurap €KM KHU3WI-KUTAp paHrd OYiauimy MyMKuH. by

MHHEpAIAPHUHT 3uwiury 7,1 — 7,9 rp/cM®, KaTTHKINTHY 5 — 5,5 HY TAIIKAJI KAJIA 9.
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Bondpamar munepamnapuna WO; vu Mmuxaopu 76,3 — 76,6 % HU TaIIKuI KUTaIH.

MuHepan MarHuT XCyCUsITATa Jra.

[lleenmut To3a Xonmaru kanbluii BosippamatuHu (CaWO,) Tamkuia Kuiau.
MuHepan oK-capuk paHriau 0ynu0, suunuru 5,9 — 6,1, kartukauru 4,5 — Sra TeHr.
[lleenmut wmuneanu Ttapkubuma kucMan mnosenuT (CaMoQg4), Oynu6 yHra
ynrpabuHadmia Hyp TabCHp KWIMHCA XaBO pPAaHI/Ia HYpPJAHUIIM MYMKHUH.
Munepannaru momubOaeHHN MUKI0pU 1% maH Ky 6yiica, capuk paHrid HypIaHHIIT

xocwt Oynaau. [lleenuTna MarHuT XCyCUsITA HYK.

Bondpam Munepannapura Kyiuaaruiap xaMm Kupaau. Yiaap KyluaaruiapaaH
ubopart: Bondpam oxpacu €ku TyHrctuT — WO3H;; kynpotynrctut — CUWO4H,0;
wronbiuT — PbWO4;, rummarur — 3PbWO,*PbMnO4; deppurynrctur —
Fe,O3*WCO3*6H,0; Tyarcrenut — WS,.

Bondpam pynanapunu OOMMTHINIIAH MakKcaja, YJIapHU KOHILEHTpATIApWHU

onui 6Yu6, yHuHT Tapkuduaa 55-60% WO3 6ynaau.

stheElrte S wollramale
ore confenlrafes

F
Frimary tungsfen Secendary tungsten
bl "% (sorapl 3L
i
Tetal tungsten demand
M

Frnal products Scrap enginated=—
M BuUreg prodessmg
mll'ru

Strap frem used parks
N

Figure 36.3; Turnpsten fowehart,

Bondpam pynanapumadn KOHIUEHTpaTiap OJUIIAa KyWdugard OoMuTHII
yCyJUlapu  WNUIATWIAAW, SHHU TPaBUTAIMOH, (IOTAllMOH, MArHUTJIN Ba

JIEKTPOCTATUK CeNapanmsuiall Xxamaa KUEBU OOMUTHIL yCylapy KyJJIaHUJIAu.

['paBUTaLIOH OOWUTHUII YCYIH BOJI(DPAMUT pyJanapuiaH BoiIppaM OTUILIHUHT

acocuit yciyousitu O6ynu6 xucoOnanamau. lleenut pymamapunu Oy ycyn Owian
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OouTHII HaTHXacuaa Bondpamuu axpanuimu 70% naH omManIn, YyHKU [HICeTUT
pynajiapyu Mai1alaHuIll XKUcoOura skapacH TaBOMUAa YAKUHIUIATH [IIJIaK (axjiaT)ra
YTHO KeTaad Ba YHMHT aH4ya KACMHM WYKoTwiaaud. IIIyHUHr y4yyH mIeeinuT
pynanapuau (aoTamnus yCyau OuinaH OoMHUTHIN Wynra Kyhunran 0ynuo0, duotaus
»apaCHUHT OOIIKapyBUM peareHT cudaruia — coja, CyloK IIUIIa, TAHUH; KOJIJIEKTOP
cudarua — OJIEUH KUCI0TACH, HATPUM 0JIeaTH, CYIOK COBYH; KYTIUK XOCHJI KUITyBYH
cudpaTuna — cocHa &FM, TEPHHUHOJIb, TEXHUK Kpe30Jb Ba OOIIKa pearecHTIap

KYIIUJIA]IH.
®dnotanus xapaéuu umkopiau myxutaa pH 9-101a onubd Gopumanu.

AlipuM XoJiap/ia IeenuT pyJalapuHd OOMUTHIIIa TpaBUTAlUs Ba (iioTanus

yCYJJIApUHU KYIIHO amalira OIIupHIIain.

bolintum iynu OuiiaH mieenuT pyJacu TapKuOuaaru MoiIuOaeH aH KyTHINO
oynmaiinu. IIyHUHT y4yH NIEETUT KOHLEHTpATIapu THAPOMETAJUIYPrUK YyCyil
OusaH KaiiTa MIUIOB OEpUIIraHIaH KeMUH akpaTuO ONMHAIM. Xy 11 IIyH 1Al HIEeNIUT
KOHLIEHTpAaTJIapyu TapKuOuaaru OoIlKa YMKUHAWIAD €K apaiammMaiap MabllyM
MUKJIpPOTa KEJITUPWIAIN CYHI yJap TMAPOMETAUIYPIMK KaiTa uuulam €paaMuia

yJlapaH To3alaHaau.
Boagpam KOHUEHTpATIAPUHN KAaWTAa HIUIALI

Bondpam koHIeHTapaTIapyHu KaiTa HIIUTAIIIArH aCOCUN MaxcyJoT BoJippam
3-okcuan 0ynub, Bondpam kapOuaM Ba BOJ(ppaM METaNd XONHa OJUII yYyH

XHU3MaT KHJIaau.

Canoarna BojdpaMm KOHIIEHTpaT/Iapu KailTa WIUIAIIHUHAT OUp KaHya

TCXHOJIOTHUK YCYJIJIapHU MAabJIyM.

KaiCH TEXHOJOTUK YCYJHU KYJUIalll XOM améHW Typura, WIUIad YUKapHII
MUKECHUTA, BOJNI(PpaM 3-OKCHUIMHU TEXHOJIOTHK Tanabjapura Ba yHHM (pU3NKaBUN
cudarura, xamaa XoM ali€éHu KaHaail ycys OWIaH KeITUPWINILINTA, ShHU YHU TaH
Hapxura OOFJIMK OYaau.

KoHueHnTpaTiapHu KadTa uiuiam Kyiuaara yu 00CKH4/1a aMmaira Oy priIaIu:
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1) KoHueHTpaTiapHu napyasiai;
2) TexHuK BOJb(GPaM KHUCIOTACUHU OJIUIII,
3) TexHuK KMCIOTaHU apajaliMagapaH TO3ajalll.

Bbynna Kyiinaaru TeXHOJIOTHK Mapyaliaml ycyiiapy uiatuiaan. Bonsgpamur
Ba IIECENUT KOHILIEHTpATIapu KyHaupuiaaau €ku cojna OWIaH CYHOJITUPHINO, YHU
CyBJla MILIKOpJIAaHAAW EKM aBTOKJIABJa COJAHMHI CYBJIM dpUTMacu OujaH KaiTta
UIUlaHaau. AWpuM  XojutlapAa  BOJb(GPAMHUT  KOHIEHTpATIapu  HATpui
TMJIPOKCUJIMHU CYBJIM JpUTMacu OwiaH Kaita wuuwoB Oepwiagu. Illeenut

KOHOCHTpPATIIapHU 9Ca KUCJI0oTa1ap Omtan nap4dajiaHaau.

By ycynnapHu xammacuja HIIKOPJIU peareHTiap (conma, YilyBUM HATpuid)
KYJUIaHTaHJ]a HATPHUil BOJIbpaMaTUHUHT CYBIIM SPUTMACH XOCUJ OYJiaau Ba yHIaH

TEXHUK BOJb(paM KHCIOTacH KU BOJIb(paM OpUKMalIapy XOCHI KUITUHAIH.

Bonbsdpam KoHIEHTpaT/IapuHu KUCTOTajap OujlaH mapuajianiia Bojbhpam

KHUCJIOTaCH YyKMaJa XOCHUJI 65’/H3I[I/I Ba CYHI'pa apajlaliMajIapAaH TO3aJIaHaIaH.

BonbdpamMuT KOHIIEHTpaTH KUCIOPOJA MINTHUPOKHUIA coAa OWilaH Kyhujaaruya

peaKIyAra KUPUILA N :
2FeWOQO, + 2Na,CO3;+ 1/20, k 2Na,WO, + Fe,0O3+ 2CO,
3MnWO, + 3Na,CO;3 + 1/20,k 3Na,WO, + Mn;0,4 + 3CO,

Peakrus karitmac 6ynu6, CO; yun6 ynkaau Ba Mn Ba Fe Tynuk okcuiiaHaau.
By xapaén 800-900 °C xapopat Gopamu. Peakius Tynuk OOpUIIM ydyH INMXTaJIAII
YUYH UIUTATWIaAUrad coganu Mukaopu 10-15% nazapwuii »kuxataad KyI COJIMHUIIN
TEMHUpP Ba MAPTraHEIHW OKCHUIUIAII YKapaéHWHM Te3naTull yuyH 1-4% mukmopuaa

YIUT COJIMHAIN.

Konnientpar tapkubugaru kpemuuid, pochop, murisk, moimubaeH Ba Oorka

MOJIIaJIap XaM COJia TALCUPHIA dPYBYAH Ty3JIap XOCHII KHIAAU, ShHH:
SiO, + Na,CO3= Na,SiO; +CO»,

Ca3(PO4)2 + 3Na,CO3= NazPO, + 3CaCO3
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AS,S; + 6Na,CO3 + 70,= 2NazAsO4 + 3Na,SO, + 6CO,

MoS, + 3Na,CO3 + 20,= Na,MoO, + 2Na,So4 + 3CO,

Hatpuii Bosib(ppamart 3puTMacuia apajamiMaaapaaH To3aj1all

Hatpuii Bondpamatu sputMacu Tapkubuga kpemHuit, Qocdop, MHIIIK,
MOJIOJICH Ba ONITHHTYTYPTHH HATPUIIN Ty3J1apuiaH noopat apanammainap 6yiuo,
ynap BoyippaM KHCIOTACHHHU TO3ATHIUTA Tabcup Kuianu. LIyHUHT ydayH HaTpwuii

BOJIb(hpamMaT 3pUTMACUHA Oy MOHJIAp/IaH TO3aJaHWIIHIIH IapT.
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Table 26.2: Tvpical parameters for pressure lescheng of tungsien raw matenak

Scheclir coaceatrate  Wolfamile concenirate Omsdernd scrap
Particle oze. jom < il 8o < W) o < 100
Tempersture, *C 19023 175150 150-200
Preszure, MPa 1.2-16 0E-1.2 0.3-132
Time, k L34 4 2.4
Reagent concentration, % 10-18 (Ma,C0y) T-10 {NaOH) 10 (MaOH)
Malar ratio WO, reagent 1:25-4.5 1:1.05 1:1.4

bocuMm octraa spuT™Mara yTkasuil xapa€HIApUHUHT TUIIUK [apaMeTpliapu

a) Kpemuuiigan ro3aJam.

ByHuHr yayH Bonb(pam spuTMacH KpeMHHUNIAH TO3aJallifa aBBaJl SpUTMA
HClkymm6 wneltpamnanaau. Helrpammam »xapaéHuia KU3IUpUITaH BoJibhpam

SpUTMACUTa TOMYH — TOMYMIA0 XJIOPHUJ KHUCIOTacH KYyIIMJaaau Ba Oy skapaéH
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SpUTMAJZIaH OJMHTaH AJIMKBOTAHU (EHO(PTATUH MHAUKATOP €pAaMua TEKIIHPUO
oopwranu. Dputmanuar pH —8-9 6ynranma HaTpHii CUIIMKAT Ty3U THAPOIU3IIaHAH,

ABHHU
Na,SiO3; + H,O = H,Si03; + 2NaOH

by sputmanu ku3mupuica HpSiO; uykmara Tymiaay Ba YHU Cy3HII OpPKaJIH

aXpaTHO OJIMHAIN.
b) Muusik Ba pocpopaan Tozajam

Mumsik Ba ¢dochop spuTManapuIaH MarHMi Ba apceHaTyiap XoJHja
gyykTupuninyd MykuH. LIyHHHT ydyyH Xam acocaH KaM »JpyBYaH aMMOHMIi-
Marae3uanu Qocdar Ba apceHaT Ty3JMApUHH XOCHJI KWIUII OPKAJIXA TO3aJall dHT
aximy yeyn 0ynub xu3mar kunaan: Mg(NH4)PO4,*6H,0 Ba Mg(NH4)AsO,*6H,0
tysnapunn 20 ° C na cyaa spysuanmru 0,053 Ba 0,038% HU TamKuI KWIaay Ba
arap sputmana Mg*" Ba NH," nonnapu kymnpok Oyiica, Oy Ty3JIapHH 3pYBYAHIHTH

sHaJla Kamasiau.
YyKTUpUII peakuusICH:
Na;HPO, + MgCl; + NH,OH = Mg(NH4)PO, + 2NaCl + H,O
NaHAsQO, + MgCl, + NH,OH = Mg(NH4)AsO, + 2NaCl + H,O

Peakmusina kypuHUO TYpUOAMKH, YYKTUPHIN >KapaéHUHU TYJIUK amaira
OLIMPHIN yuyH YHU KYyTpokK Mukaopaaru NH,OH xyiimm 6mnan onnb Gopuin kepak
skaH. Illy Owunan Owupra UyKTUpUII KapaHUM aH4ya NacT Xapoparda oaud
Oopumuia Tako30 sTaau, xamaa MgCl, , NH,Cl sa NH3 Hazapuii sxuxaTtmnan anua

KYT MUKIIOp/a UIUIATHITHYA Tanad KUIaIH.
B) Mosmm6aeH1an To3ajami

Arapna Hatpuii Bosippamar sputmacuia MoaubaeHan Mukaopu 0,3 r/inmaH Ky
Oyiica, yHAa To3ajaml xapa¢Hu, kaMm Oyica To3ajail Boidb(paM KUCIOTaCH XOCHII

KUJIAII JKapa€Hu1a aMaJira O PUIIAIN.
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Canoatna MOMOACHIaH TO3aJIall KapaéHU acOCaH MOIHUOACH Y4 CyabuIuHH
XOCHJI KWIHINTA acocliaHraH O0ynu0, OyHuWHT ydyH sputMmara MOS; kymmica
MoJHOIeHHU cyN(OTY3Iapu XOCHII OYIIaau Ba d)puTMara XJIOpua KUCIOTacH KyIIuo,
yar Myxutunu pH — 2,5-3 raua o6 6opusica sputmanaru xamma Mmoiauoaes MoS;

XOJIMJIa YyKMara Tylaau, SbHU
NaMoO, + 4Na,S + 4H,0 = Na,MoS, + 8NaOH
Na,MoS; + 2HCI = MoS, + 2NaCl + H,S

by xapa€n kyhumarnya amanra ommupuiaaan. NaS spurmara KymmiaraHjaaH
cyHr, sputMa pH=3 raua HelTpasiaHaau (KOHTO KH3WJI WHIUKATOpP KOTO3HUia
Hazopar KWKo Typwiaau). DpUTMAHUHT 1-2 coaT KU3AUPWITAHJIaH CYHT >KUTap
paHriiu MoJMOACHHH CyJdo Ty3jgapu uykmara Tymaau Ba Oy Owian 1% ra skuH

BOJIb()paM XaM yyKMara TylIaau.

MonubaeH WOHIapUAaH To3ajall TEXHOJIOTHSCH MUIISIK Ba (docdhopaan

TO3aJIaHTaH/IaH CYHT Oa)KapuiiaJiu.
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Figure 26.6: Tungsten solvent extraction,
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Ammonuit napagonvhpamamuu OnMUWHUHZ 3AMOHAGUIL YCYIU

3amMoHaBU KOpXOHajapja HaTpuil BoJIb(ppaMaTHU aMMOHHUHN BoJib(hpamaTra
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TETUIIUIN MapT-IIapOUTIAPHU YIIIA0 TYpPHUII 3apyp.

YTKa3MIll — KOHBEpCUsIIAIL/IA )KapaéH MOH aIMAIIMHUII €KY CYIOKITUK SKCTPAKIUSACH

épramMua amaira omupuiaau. bupok Oy xapa€HHM amanra OLUMPUIIL YYYH
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Ha3zopar caBosuiapu:

1. Maxcynotnap unuiad 4YuUKapuill y4yH XOM-all€ MaTephalljiapu KaHzai
TaHJIaHaIu?
2. bornoBun Mojmanap unuiad YMKapuIga XoM-anié HuManxapra acociaHuo
TaHJIaHaIu?
3. Kepamuka canoatu xoM-aménapu xakuja KaHAall TylryH4ara sracus?
VYnap Kanmai Kuiauo TaHIaHau?
4.3aMOHABUY IIHIIA TEXHOJOTHUACH PUBOXIAHTHPUIITHUHT XOM-alIénapra
OMJI aCOCUH OMIJIJITAPUHUA CaHAOOEPHHT.
5. Xom-améHn Kazub ONWII yYyH KaWCH Typaard MeXaHU3MIIap
ALUIaTUIIaIn?
6. XoMm-améHn TamryBYd ManidHaiIap MapKacWHHU KEeITUPHUHT. Yjap KaHmai
a3a/UIMK Ba KaMUYWJIMKJIaprasra?
7. Xom-améHu TaluIga JICHTAIW TpaHcrnopTépiapaan (HougamaHUuIIHUAT
KyJTalJIMKJIapuHU caHab OepuHT.
8. CunukaT Matepuaijiap KJIacCU(PUKAUICUHN KEITUPHH.
9. bornoBun Mojananap TYyIIYHYaCHHU KEJITHPUH Ba KEpaMUK MaTepuaiap
OWJIaH COJUIITUPHH.
10. Iuma maTepuamiap kinaccudukanuscu Oyitnaa “Kiacrep” Ty3uH.
11. Huma yuyH kamEO 3JIeMEHT, TapKOK JIEMEHT J1e0 HOMJIaHAH.
12. Hoaup MeTayuiapHUHT OUp rypyXra KUpUTHO YpraHWINIIHN Ba KYJTaHUIHII
cabaliapuHu KeITUPHUHT.

149



13. PagnoakTuB 3jieMeHTIAp HILIA0 YUKAPHUII 3apypHUSITH Ba KYJUTAHWIUII
coxayuapu.
14. MabjaH TEXHOJOTHUICH Ba METALTYPTUsl PUBOKUHUHT WHCOH (DaOIUATUTA
TabCUPHU
doiigananniarad agaduéraap:

1. D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction
to Microstructures and Processing. Fourth Edition. Elsevier, UK, 2012. -173-227
0.

2. William D.Callister, Jr., David G.Rethwisch. Materials Science And
Engineering. An Introduction. Eight Edition. USA, Wiley, 2010.- 501-531 6.

3.C. Barry Carter, M. Grant Norton. Ceramic Materials: Science and
Engineering. 2nd Edition. Wiley, CIIIA, 2013. 379-396 6.

4. UcmatoB A.A. CwiukaT Ba KUWHMH JpUNWUTaH HOMETANT MaTepuasuiap
texHosorusicu. lapcnuk.—TomkenT: @an Ba TexHosorus, 2006. -584 6.

5. Yusupova M.N., Ismatov A.A. Keramika va olovbardosh materiallar
texnologiyasi. Darslik.- T.: “Fan va texnologiya”, 2011, 396 b.

6. Cymumenko JI.M., TuxomupoBa M.H. OCHOBBI TEXHOJOTHH TYTOIUIABKHUX
HEMETAJUIMYECKUX CHIIMKATHBIX MaTepuainoB. YdyeoHoe nocodue.-M.: PXTVY, 2000.
-248 c.

7. Anderson Corby G., Dunne Robert C., Uhrie John L. Mineral
Processing and Extractive Metallurgy: 100 Years of Innovation. -Englewood:

Published by the Society for Mining, Metallurgy & Exploration, 2014. -684 p.

8. Vignes Alain Extractive Metallurgy 1: Basic Thermodynamics and
Kinetics. - London: ISTE and Hoboken: Wiley, 2011. - 350 p.
9. Vignes Alain Extractive Metallurgy 2: Metallurgical Reaction

Processes. - London: ISTE and Hoboken: Wiley, 2011. - 355 p.

10.  Vignes Alain Extractive Metallurgy 3: Processing Operations and
Routes. - London: ISTE and Hoboken: Wiley, 2011. - 359 p.

11. Nagaiyar Krishnamurthy and Chiranjib Kumar Gupta Extractive
Metallurgy of Rare Earths / Second edition. - Boca Raton; London; New York: CRC

Press and Taylor and Francis Group, 2016. — 839 p.
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4—-maB3y:Hoopranuk matepuauiap Miuiad YMKapujaa ajJbTepHATHB

JHePrusi TYPJAPUHHU KYJLIALI

Pexa:
1. Hoopranuk wMatepuaymiap HIUIa0 4YUKApWIJa ajJbTePHATUB DHEPTHUS
TypJapuHU KyJulaml.
2. FOkopu xycycusarra sra OyiraH KepamMHK MaTepuauiap OJHIIAa KyeErn

HHEPTUACUHU KYJUIalll UIMKOHMSTIIApHU Ba ad3aJUTUKIIapH.

Tasiny nbopaJiap: Ky€mi, mamoJi, BOJOPO, IHEPTHUs, aTbTCPHATUB, TEXHUKA,
busuka-kyem, IlapkeHT, HObaHaHABUN, WCCHKJIUK SHEPTUICH, KYEI 3JIEMEHTH,
aTOM SHEpreTuKacu, (POTO’IEMEHT, KOHIEHTPATOpP, T'€IMOCTAT, JEKTPOTEXHUKA,

GbyHKIIHOHA.

HoopraHmc MaTepuaiap U120 YUKapumjaa ajdbTePHATUB JHECPIUs

TYPJIAPUHM KYJLIALI

XXI acp ocroHacuaa WHCOH SHTM 3paja slall XaKuaa Cy3 IOpUTap SKaH,
Xa€THU acOCHI TapKUOMI KUCMH dHEpTus OViIr0 KOJUIIN aHUKAUP. DHEPTUs SHIU
MaTepUalJIapHU CUHTE3 KWIUILITA, SSHTU TEXHOJIOTUSITIAPHU SIPATHIIIa aCOCUN ME30H
OYn6 KoIMoKAa. X03UPTH BaKT/1a TPATUIIMOH SHEPTHS MaHOAIapu — KyMUP, HEPTh
Ba ras/iad TalllKapu, HObaHABUW HHEPIUsl MaHOaIapu — CyB, IaMOJ Ba OOIIKa Iy
KaOu TUKJIaHYBYaH SHEPIHs Typiapura Karra 3bTHOop KapatuiMokiaa. by katopaa
“TuHY aTroM” ne0 arajaguraH aToM SHEPreTUKACHHH PHUBOXKIIAHHMIIMHH XaM
TabKU1a0 YTUIIMMH3 KEPaK.

Myrtaxaccucnapaun  ¢uKpuya, KYMUPHUHT  3axupanapu 15  (6aw3u
KypcaTkuuiap 6yiinya — 30) TpuiinoH ToHHaHU, HeTHU - 300 MIIITHAPT TOHHA Ba
ra3HUHT 3axupanapu- 220 TpUITMOH KyOOMETPHM TAIlIKUJI KUJIaau. AHUKJIaHTaH
KyMUp 3axupanapu 3ca 1685 munmmapa TonHanu, HedT - 137 Munuapa ToHHa, ra3

- 142 TpumiroH KyOOMETPHHU TaIlIKWII 3Taau. AMMO Oy sHEprus MmaHOazapu xyja
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KaTTa XaxMja OYyiraHaurura KapamaciaH, SHEPTUSHHHT HOBAaHABHH yCyJuiapaa
OJIUII PUBOKIIAHUO OOPMOKIA.

EXUIFUIapHUHT EHUIN HCCUKIMTHHY CONUIITUPHO KYpaMus:

Erou — xap oup kunorpammaad 20 000 x>k HCCUKITHMK aXpalind YUKaIH,

Kymup - 13000 xIx/Kr;

Antpanut - 25000 x/[x/kr;

Hedrt Ba HedTHH KaiiTa nnutam maxcynotnapu - 42000 xJx/kr;

Bonopon -120000k/[x/Kr (9HT KaTTa Xa)KMJ1a UCCUKJIMK aKpaJiajin)

EpHuHr axonwcw Ba WIUIA0 YWKAPWIN KOPXOHAJTIADUHU  COHHM KYTaiuo
Ooprannuru MyHocabatu OWjaH Iy aCpHHUHT YypTamapura Hedrt, Tabumii ra3 Ba
OOIIKa aHbaHBUI IHEPrusi MaHOAJAPUHHUHT 3axupajapu KaMaluO KEeTHUIU EKU
Tyramy aHukjIaHTad. KYMUpHU 3ca UIUIATHIUINN 3apapiiv YUKWHIAIAPHA XaBOTa

YUKUO KeTUIM OWjIaH OOFJIMK Ba DKOJIOTHK JKMXATIaH Tajadjapra >kaBoO Oepmaii

KOJITaH ,HGfIPIHIHMHE} MYMKHH.

——

AHBaHaBUI SHEPTUA
Typiaapu
78%

4 !

Heds — 34 % ‘ Tas— 22 %
Kymup— 22 % ‘

Xankapo DJHEpreTuka areHTIMTMHUHT MabiyMoTjapura Kypa, >KaxoH

sHepreruka Oagancuaa (4.1.- pacm):
MYKOOWI 3Heprus ynumu 19 % ra akuanamiy,
OpPraHMk éKuJaru (HeQTh, ra3, kymup) 78%,

sApo Heprusicu 3% TaIIKWI KAiIaau:
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4.1-pacm. /KaxoH 3HepreTuka 0aJJaHCH Ba YHHUHT PHUBOKJIAHUII

HCTUKOOJJIapH

MyKoOnJI 3Heprus Typiapura:

9.3% anbanaBuii TaOOMMI1 OnomMacca (YTUH Ba OolIKanap) KUpaau,

9.7% sHrM MyKoOWJT SHeprus Typiapura kupaan (MOgaH HCCUKIHUK
sHeprusicu omuin 4.1%, cyB €paamupa sHeprus onuin 3.7%, MDBpaH 37ekTp
sHeprusicu onui (cyBcus) 1.1% Ba 6uoékuiru 0.8%).

Xo3upru wunuiad YUKapuIl PUBOXKIAHUII TEMIUIApU OWlaH KYMUPHHUHT
saxupanapu 270 vnnra, Heprauku — 35-40 Hun, Tabunii razHukm dca S0 iwira
€TUIIIM MYMKUH. ByHJaH Tamikapu, sSiHTM 3aXvpajlapHd aHUKJIAll Katta (pUHAHC
Mabnarnapuau capdruanumy OwiaH OOFIUK OYiIMO KOJIMOKIA, YYHKH KOJTaH
3axypanap APHIU3 OCTUA YyKyplaH OJIMIIHU Tanad 3Taau (TEXHOJIOTHS TTyO0KOTO
OypeHus).

AJbTEpHATUB SHEPrusl TYpJapUHU YpraHull 3apypUsTH IUIAHETAMU3HUHT
r100an UCCUKIAHUII MyaMMOCH OWIaH XaMm OOfnuK. Yriepon Ukku okcuan CO;
(xymup, HeT Ba Ta3HUHT EHUINIMHUHT acocuii MaxcynoTu) Ep kaTinamu yctuaaru
WCCUKJIUKHM Y3 nuura sxamia0, “Ilapauk a¢pdextn”rn oambd kenamokaa.

SHru HOBaHABMM SHEpPrys MaHOanapura aToM 3appyajapHUHT MapyajaHUIIl
DHEPTUACH, CYHBHH CMepuiap, 4YaKMOKJIAp OJHEPTUsCUHHU, “OMOdPHEpPreTHKa”
(MacanaH CyTHUHT MCCHUKJIMTMHU MOJIXOHAHM MCHUTHINTA KYJUIAIl) MUCOJ KUJIHUII
MyMKUH (4.2.-pacm).

HowbaHnasuit sHEprUs Typaapu:
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o Kyém snepuscy;

e [Ilamon sneprusicy;

e JleHru3 TYJKUHIIAPU SHEPTUsACH (IPUIIUB U OTJIHB);

e UYukuHauIapAaH axpaaud YMKAETraH SHEprusi (Mycop CBaJIKalIapuaa),

I'YHIIaH aXpainbd YuKETTaH SHEPTUs Ba X.K.

Synthesis
and N
processing
Raw
materials \
Product design,

manufacture,
assembly

Applications

Agriculture » Construction
Environmental = Defense
Information/Communications
Transportation * Energy » Health
Extraction/Production

Engineered
materials

Recycle/reuse

4.2-pacm. MaTepua/uIaApHUHT TA0OMAT Ba caHoaTAa ailianumm™’,

Kyéw sneprusicu

Kyéur sHeprusicu Tyranmac sHeprus typJiapura kupaau. Kyém xap conusia |
Kr ypad U235HUHT 41p0 NOpTIIAlIA aXKpala€TraH SHEPTrUsCUIaH MUHT MUJUIHAP]
Mapotaba KYIpoK SHEPrusHu y3uman dukapaau (0y -80 TPHIITMOH KHIJIOBATT
MCCUKJIMKHM Tallkui Kuiaau). by sHeprusiman camapanu doigananuin goa3apo
Macama OYiamO kKoamokma. Macanan, TubGer — EpHuUHr »Hr Kyémra sSKdH
XKoiapugaH Oupu, MIYHUHT yuyH XUTOWHUHT Tuber aBToHOM okpyruaa S0man
OPTHK TeJIMoNewIapy KypuJirad Ba Ky€m sHeprusicu €épaamuaa 150 MUHT KB.M. yii-
YKOMIJIap Ba MUJUIMOH KB.M. TEIHOTEIIIUIIATIAp UCUTHUO Oepuiaam.

Kyé€m sneprusicu TekuH Oyiica XxaM, yH/IaH 3J€KTp SHETUSHU UITad YUKApHUII
xap gouM ap3oH OynMaiiau. IlyHuHr yayH xo3up ayHE Ooinad rpdekTuB Kyem

DHEPTUs DJIEMEHTIAPUHHA HILIA0 YMKApHINTa OaruliIaHTaH WIMHA HWIUIap 00

19 william D.Callister, Jr., David G.Rethwisch. Materials Science And Engineering. An
Introduction. Eight Edition. USA, Wiley, 2010.-876 6.
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OOpHIMOKA. Macanasn, “bounr” KOMIIAaHUSICHHUHT “IIporpeccus
TEXHOJIOTHSUIADHU MapKas3W’ a ApaTWiIraH Ky€ll 3JIEMEHTH YHIra TYHITaH KyEml
UCCUKJIUTUHU 37%WHU 3JIEKTp 3Heprusira aunantupud Oepanu. bynpmaii karra
KYpcaTKuyd KOHCTPYKIIUSTHUHT UKKH KaTilaMaaH noopat Oynranauru ounan OOFIUK.
FOxopu katnam ramimii apceHUANIaH TehEpaanrad OYiuO, CIEKTPHUHT EPYFIIUK
KUCMUHHU 10Taau. [TacTku KaTiiam 3ca rajuiiii aHTUMOHUAUAAH Talépiianran 0yiuo,
Ky€Il crekTpuaard MHGpaKu3uil HypJaHUIIHU 0Taau (0y HYpIaHUII SHEPTUSCH
OJIIMHTH d3JIEMEHTJIap/ia IOTHIMAcIaH WYKoauO OopraH). DJIeMEHTHUHT rodopu
camapaJiopJIiTd Maxcyc Korjiama OujiaH xaM OOFuKaup — Oy KoIulaMa HypHU
CUHAUPUO, YHU TYIHUKPOK KY€l sUYEeHKACH aKTUB coXajlapura TabMUHIa0 Oepau.

[Ipesunent Ucinom Kapumosaunr 2013 itwmaunr 20-23 Hosa0paa 6ynuod yTran
Ocué Ky€m sHepruscu (GOPYMUHUHI OJITUHYM WuUFWIMIIAAard HyTkuaa “Kyém
JHEPreTUKACH MHKHPO3JaH YUKHIIJIA JOKOMOTUB Badu(pacuHu O0akapaaurax
oMMJLJIapAaH Oupu OVIMIIM MYMKHH Ba 3apyp” ne6 tabkujarad. “‘Kedunnru
naiTAaa yrieBoJOpOJl XOMAall€CMHM Ka3ul onumn Oopacuaa o3 Oepras, «ciaHel]
UHKWIOON» 1e0 atanma€Tran siHru OOCKMY 3pTara 0ab3W KUThajlap, MamyiakaT Ba
XyJyJIADHUHT 3HEpreTuka 0030puaaru xaMJa *axoH MalJIoOHUAaru KydJapHUHT
reOCUECUM KOWIAIIYBUJArM YPHU Ba POJMHH Y3rapTUPAAUTaH KUIJAUN OMUITA
alllaHuIyM MyMKWH. bupok OyHpail y3rapuiap KalTa TUKIAHAIUTaH SHEPTUS
MaHOanapura, OupuHYM HaBOaTAa, AYHENArM OSHr cod KyEll HHEPrusicuiaH
dbolinananumra Oynran, HuigaH-duiara opTHd OOpaéTraH KM3WKHUII Ba dXTHUEKHU
X€4 Ka4OH CyCauTHhpa OJIManan’ .

Xankapo SHEpreThka areHTIMId MabIyMOTJIapura Kypa, IOyHENa DIIEKTP
DHEPTUACH UIIIA0 YUKAPUITHUHT YCHINl cyphaTiapu yprada 3,4 (ousHU TamKui
TaéTran OWp MalTaa, KalTa TUKIAHAAUTaH DSHEPrusi MaHOaJapUHUHI 3HT
UCTUKOOJUIM TapKuOMii KHUCMM OYnraH Ky€ml SHepruscu KeMuHru Oemr iui
JAaBOMUJIA Xap MMM MUCIIA KYpUJIMara cypbariap/a, sbHu 60 ¢housra ommoka.

AHa 11y 5 iiun moOaiiHua Ky € SHEPreTUKacH CoXacura HyHaJITUPUIITraH suiiu
WHBECTULIMSUIAP XaxXMU 520 MuuMap ] 1oJmapHu, xKymiana, gakar 2012 dvrHUHAT

V3uaa 143 mwummapa JoJutapHU Tamkwi 31au. Ky€m cranuusuiapy TOMOHMAAH
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2012 #unga nuuiab YyuKapuiIrad JKamu 3J1eKTp sHeprusic 113 Munmapa KuioBaTt-
COATHH, >KymiaJaH, (OTOANEKTp cTaHumsuiap Oyhnya 110 mumimapa KuiaoBatT-
COATHH TAIIKWII STAH.

Arap 2008 #imnma Oup KHJIOBATT-coaT KYEII 3JIEKTP SHEPTUSACHHH HIILIA0
yuKapuil 35 [EeHT Japaxkacuja OyniraH Oyica, OyryHru KyHra kenu0 Oy pakawm,
AKCIIEPTIAPHUHT MabIyMOTIIapura Kypa, yprada 11-12 neHTHU Talkui 3TaéTranu,
Xutol Ba XWHIUCTOH KaOW alipuM MamiiakaTiapia 3ca Oapmo JTuiaéTraH
GbOoTOREKTp CTaHIMsIIapa OUp KUIOBATT-COAT AJIEKTP SHEPTUSICH TAHHAPXUHU 8-9
LEHTra KaJiap TyIUpul Bazudacu KyHmia€TraHnHy Xucoora oiaaurad 0yicak, Xxeu
mryoxacus, 0y Makcajara SpHuIlril MyMKUH SKaHH a€H OYaau.

bomikaua aiftranna, 0ab3um MamiakaTiapaard (OTONIEKTp CTaHUusIapAa
UIUIad YMKApUIaETran 3JIEKTP SHEPIrHsiCH, YHra HUCOAaTaH aHbaHABUI UMTHUE3 Ba
npedepeHuusIap KylaHMaéTran Oyiica-Aa, yrieBOAOPOJ XOMaUIECMHM EKUII

XI/ICO6I/IIIaH OJIMHAOUTaH 3JICKTP OHCPIUACH Ooutan paK06aTJ1ama oJlagu.

.| Wceuknuk kypunvanapm > Mcenknmk aHeprnacu
Nceunknuk VISEL
N acpdpekTn raC 3Heprus
»  AtMocdepa SBneHus
OnekTp
wacC
s
8
s doTo-
& || | addekt »  DOTOIANEKTP Kypunmanap > OneKTp aHepruscu
I L L
®
S
:D Nac Mcenknuk, anekTp aHeprusicu
< doTo- ™ e
@© R
5 CUHTE3 > § N KUMEBUIA KaiiTa nwnaw N CUHTETUK EKUMTN
=
2 B A3pob xapaéHnap B Viccrknuk aHeprusicu
La
l»| AHaspob xapaéHnap |y Buoras

4.3.-Pacm. Kyéw Kyssamunu caphranuw uynanumiapu.

Y30eKUCTOHHMHT ~ KyE€II  DHEpPreTHKacu Oopacujard  CajoXWUsTH  Ba

MamJIaKaTUMH3[la Y0y COXaHM PUBOXJIAHTUPHIN HCTUKOOUIApU  XaKuja
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ranvprasa, KyWhnjaaru bukpaapHA TabKUJIAIIHA UCTapaUM.
bupunun HaBOaTHa, V36ekncron reorpaduk YpHHA Ba UKJIAM IIAPOUTIAPHUTa Kypa
OYHUHT YYyH FOSIT KyJlail HUMKOHUSITIapra Jra.

V36ekncTonna xaBo 6up inna 320 KyHnaH 3uéz ounK 6y1u6, MaMiIakaTuMu3
Wun  maBoMuJa KyE€NUIM KYHJIAPHUHT KYIUIMTH OYiuda JyHEHMHT aKcapusT
MUHTaKaJlapura HucOaTtaH ycTyHJukka sra. Ocué Tapakku€ér Oanku Ba JKaxoH
GaHKH XyJocanapura Kypa, ¥Y36eKHCTOH/IA KyEéll SHEPIHsCHHHUHT SUITH CAIOXUATH
51 mumuapa ToHHa He(Th SKBUBAJICHTUAAH OPTUKIUD.

AHa 11y pecypciiap XUCOOWIAH, SKCHEPTIApPHUHT XUCOO-KUTOOIapura
Kaparanja, MamjakaTUMU3Aa KOpUM HWiIAa HCTEbMOJ KUJIMHAIUTAH SJIEKTP
sHeprugcuian 40 6apobap Kynm Xaxkmaard 3JIEKTP SHEPTrUsicM Wnuiad YMKaApHII
MYMKHUH.

OnuMITapHUHT TabKUJIaImMya, KyElml sHepruscunan QoiinamaHuim Oyinya
aKTHUB TU3UMJIAp aCOCUHM KyEI Oatapesiapu — Ky€Il dHEpTUsICUHUA KaOys KHIuO,
y3rapTupagurad MOAYJUIAp TYIUIAMU TalIKWI KWiIagud. AKcapusT XoJuiapaa Kyemn
Oarapesnapy Xakujaa cy3 Oopranjga, KyE€ll 3HEPTUSCUHU DJIEKTP IHEPrusicura
allmaHTHpagural Mocjama Hazapaa TyTwiaad. Ky€m Oartapesiapu  31€KTp
SHEPTUACUHHA MYHTA3aM MIILIa0 YMKapUIll €K1 KEHMHYAIMK (poiIaaHuIl YIyH YHU
TYIUTalll UMKOHUSATHUTA 3ra. byHnai Oatapesnap wik 0op (azo ymmonuiapuaa
dbolnananuaraH.

Kyéu 3siementiapu typJaapu: Kartuk (poro-3jiekTp 3j1emMeHT/iap

1. Kpucranauk (OupuH4Yu 00CKUY):

MOHOKpHCTAIIIMK KPEMHHM aCOCUAA,;

[Tonukpuctamuk (MyJIbTUKPUCTAIIT) KPEMHUM aCOCH]IA;

IOnka katnamnu EFG (Edgedefinedfilm-fedcrystalgrowthtechnique), S-
web (Siemens), ronka KaTiamin noaukpeMuuit (Apex).
2. IOnka miéHkaam (MKUHHYIA 00CKHY):
e KPEeMHHUIIH: aMOpd, MUKPOKPUCTAIUTHK, HaHOKpucTauk, CSG (crystalline

silicon on glass);
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o kamMmui Terurypuau acocuna (CdTe) —maxcyc ¢oTosieMeHTIap, FOKOpH
3¢ (deKTUBIUKTa 3Ta,

o Muc-unauii-(ramuii) cenenuau acocuaa (CI(G)S);
3. YunH4M 00CKUY (POTOIIEeMEHTIAPH:

« (dotocencudbmmuzanus kuaunran (dye-sensitizedsolarcell, DSC);

« opranuk (mosmmep) porosnementiap (OPV);

« Hoopranuk poroanementiap(CTZSS);

1. KackaacrpykrypaJap acocuaa goroziementiaap (4.3.-4.5 pacmiap).

Front Contact
rid

Anti-Reflective . i £ R
BHewHui anekTpog, (-) H y Ceer

Coating

AHTH-DNMK. NOKPbITHE

The Solar Cell

Sandwich T type N-kpertmii (P+)
N-type silicon has free i (Negative)

electrons. F-type silicon has Silicon . ;
w P- kperumit (B <) = § o

P-type 2

{Positive) -

free holes — the absence of
Silicon 3 Tok
BHyTpeH. anekTpog, (+)

electrons. When N-type and P-type
silicon come into contact, an
electric field forms within the cell. Back Contact

4.4.-Pacm. Kpemnuit acocuoa ghomorinemenmaap my3unuiiu 6a uuiiam

npunuunu.

SAnoHus onMMIIapu KpEeMHHMI acocuaard (oToraibBaHUK 3IIEMEHTIAPHUHT
TaKOMWJUTAIITUPHIL UIUIAPH YCTHAA uiuiap oiaud 6opmokaa. Kyéur aneMeHTHHUHT
Kamuaauruan 100 mapoTtaba kamalTpuil (FONKa KaTjaaMiad IUIEHKajgap spaTHI)
KMMMaT0axo KaMED ep AleMEHTIapUHU TeXallra ojiu0 Kejaay Ba dJIEMEHTIIApHUHT
HKOHOMHUK CamMapaJOpJIMTUHU TabMHUHIAWAN. SpaTunaéTran onKa KataaMmin Ky€e
AJIIEMEHTJIapU EHTWILTUTH Ba yTa maddodaurn myHocabatu OuiaH yiapHu OMHO-
WHITIOOTJIAp JEBOPJIApH, XaTTOKH Jiepa3a OMHAIapUTa YPHATHIII MyMKHUH OYJIa Iu.

AMMO KyEIIT D2HEPTHUSCH Xap JOUM OUp XHJI OyIMaraHianuru MyHocabatu Ouinan
OMHOJIAPHM 3JIEKTP dHEprus OWIaH TabMUHJAIINa Ba UCUTUILITA OOIIKA TypJaru
Heprusi MaHOamapu xam Kepak OYiau0O Kojaau. IyHuHr y4yyH Kyé€um

SJICMCHTIIAPUHUHI" UKKHW TOMOHJIaMa MCCHUKJIMK 3JICMCHTH OMJIaH TabMHHJIAIII XaM
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Oy MyaMMoOHH eunMH 1e0 xucoOnmaHanu. MacanaH, KyHAy3 BakTHAa Kye€mn
3NIeMEHTIapy uiad Typaau, OpTUKYA UILIA0 YMKApWIraH SHEPrusl 3¢ca BOAOPOJ]
MCCHUKJIUK JIEMEHTH EpAaMuia BOJOPOI Ulliad ynKapuil yuyH capdnananu. Keuku
BakTAa 3ca ymiOy BOJOPOJ 3JEMEHT Muuja EHAUIMO, 3JIeTp 3HEprusicu uiad

YUKapUIl Y4yH capdiaaHaau.

ConHeyHbI MOAYNb

/ ' : ConHe4HbIi anemeHT
:‘/ A
; | OTPHLATeNbHbIN

NOrpaHnYyHb

v INEKTPOR ot
\ " H-npHMe L
\.\- & | KPGMMH 1bKaa nognoxka
Y | OpHokackagHas cTpykTypaC3 TpexkackaaHas cTpykTypa Cd
Commesnbiii caer 4 I
9 . mo
Texnoaorns 5 p-o-5iH
HAMECENMN  Booxyii koiTakr (ceTka)  Toauuna
caon i-a-Si:H
‘\Iavlfmwuu.nc T .:\7'H:;§iiﬁi
Lz payer ~510 HM Pp-a-SiGe:H
s - 02000 s
OcaKICHIe (12 Mkm) S n-a-SiGe:H
R P -0-SiGe:H
D ~5-10Hm i-a-SiGe:H
© n-npumecs ol resGe
. KpeMHuA 2o
TNowoksa
ConHeuHa RSt m_
3NeKTPOHMKA neKTON £ MyShare
4.5. pacm Kyéw anemenmu uwinaw 4.6. pacm Kyéw snemenmaapuoan mamku
map3u. monzan Kyéui Mooyau my3uiuiiu.

V36exncTona HoaHabaHABHIT SHEPTHs MaHOAIapy, OUPHHYN HABOATIA, Ky&I
sHepruscuad (GoWIaJaHUIIHN KEHTaWTUPHUIIra KaTTa IBTHOOp OepHIMOKIA.
[Tpesunentumu3 Mciaom Kapumonunr 2013 #wmn 1 maptoa xkaOyn KWAJIWHTaH
“MykoOus1 sHeprusi MaHOAJIApUHU SHAJa PUBOXKIAHTUPHUII 4Opa-TaaOupiapu
TYFpucHia T (papMOHUAA MYKOOWJI SHEPreTUKa COXAacuIaru UiIMHUN CalOXHUSITHU
sHa/Ja PUBOXKJIAHTHPHUIL, MaJlakajdu Kajapiap Tai€prnam, Oy Oopanmaru
KOHYHUYMJIMKHU TaKOMUJUTAIITAPUIL, MYKOOWJI »HEprus MaHOalapuHU WILIa0
yuKapyBUMWiIap Ba (GoiiaJaHyBUWIApHU parOaTIaHTUPHUIL, yJapra COJHMK Ba
O0oxxoHa uMTHE3Napu Oepui, “MykoOWs sHepruss MaHOanapu TYFpucHa TH

KOHYH JIOWUXACHHY HUIIIA0 YUKUII Bazudamapyu OeNTHIaHraH.
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4.7. pacm. Kyéw nyparapunu 4.8 pacm I'enuocmam maiioonu.
KOHUenmpamopu.

[Mapkent maxpuna “Karra xyém mneun” 1e0 HOMIIAHTaH yHUKal
HKCIIEPUMEHTIIAp Ba CAHOAT UIIIA0 YMKAPUII YIYH KYJUITAHWIAUTaH HHIIIOOT OapIio
stuirad. TomkeHntnad 45 kM y3okiukaa [lapkent tymanuaa, Tsaub-111ans Tornapu
Oonuanumuaa aearus octuaa 1050 metp O6ananiukaa V36ekucron PecryOmmkacu
@annap akagemusich MatepuanmryHocnuk UHCTUTYTH HIIO "®dwuszuka-Connie"
xynyauaa “Karra kyém neun’” Kypwirad. by maxkmya 1987 fiunaa wiira Tymiras,
XO3UPru BakTAa Oy epJla UHCTUTYTHUHT 2 J1Ta00paTOpHUsICH KOUIaIITrad 0Yiauo, sHru
MaTepuajyiap CHHTE3W, YJapHUHT (PU3MK Ba KUMEBHI XOCCAJTapUHU YpPraHUIl
Oyiinua unuiap onub Oopuiamoxaa. Karra ky€m meunpa sHTM MaTepuauiapHU
UIUTa0 YMKAPHIIIA FOKOPH XapopaTIapHU TabCUPH YPraHUIMOK/IA.

Karra xy€m meun mypakka® ONTHUK-MEXaHUK KOMIUIEKC OYnnu0, aBTOMATHK
Tap3aa OOLIKAPWINII TU3UMIIapu OuiaH TabMHUHIaHTaH. KomruiekcHu TapkuOura
TOF YYKKUCHA KOWIAITaH Ky&m HypiaapuHHA mapabonony KoHieHTapopra (4.6.-
pacM) HyHaITUpaJWraH reruoCcTaT MalJOHM Ba OOTHK KYy3rylaH MOOpaT TUTaHT
KOHIIEHTpaTopaup. YOy Ky3ryHuHr mMapkazuaa xapopat 3000 °C tamkui Kuiaiau.

TeamocTaT MaiiioHu maxmaT TapTHO/Ia KOMIaITUPIIITal 62Ta reTuocTaT/ial
ubopar (4.7.-pacm). VYnap KyH JaBOMHJA Y3JIYKCHU3 XOJIIa KOHIIEHTPATOp
MaiJIOHUHM Ky€EII Hypiapyu OusiaH TabMUHIA0 Oepaau. Xap Oup reamocTar yirdaMu
- 7x6,5 M, renuoctar 192 Tekuc ky3rynu daemMeHT ((areT)naH TamKWI TOMTaH.
I'enmocTart malinonnau yiadamnapu — 3022 kB.M.

Konnentpatopuunr ymyamiapu - 45x 54 m (5.6., 5.9.-pacm).

Kyém mneunapu Ooimka Typjaru mnewiap OWIaH COJUINTHpPraHia KyNryuHa

ap3ayMKIapra sra: Xapopar >KyJa KaTTa Te3JMKAa KYTapWidlid; HKOPH
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TO3aJUKJAard MaTepuayiap CHHTE3 KWIHII WUMKOHUATH; TaOWHW TOF XaBOHUHT
to3anurn. CHHTE3 KWIMHTaH MaTepuayiap HedT-ra3, TEKCTWI, KUME Ba OOIIKa
UIUIa0 YMKapUIIapAa KeHT KYJJTaHUIaIu.

[leunapna xynnaHWIagural Ky3ryjiap SKCIUTyaTallMs BaKTH Tyramiyd OwiiaH
SHIM Ky3ryjapra aJlMallTUPWIAAW. SIHrM Kys3ryinap LIy €pHU Y3HUJIa BaKyyM
yckyHanapaa tai€pianaau. Konuentpatopaa 10700 gona Ba renwocTaTiapia

12090 nona xy3ry Oup BaKTHU Y3H/1a UILIATHIAH.

[PCION N ]
i -".?":"7":'.2:??/' ¥ ‘ “
A WY,

4.9 pacm . I'enuocmam maiioonu.

Ky€ur neunia muimmpuii xapaéHHu OOIIKApHUII TYJIHK aBTOMATIAMITHPHIITaH
Tap3aa Oakapuiay.

Maskyp uiamuii Maxxmya TapkuOumaru 1 MaraBaTrT KyBBaTra ara OyiraH
TSIIMOKOHIICHTPATOPIIN yJIKaH KY€ MeYr 3 MUHT Japakalll UCCUK XapopaT XOCHIT
KWIKII Ba yTa cop marepuamuiap unuiad YMKAPUIITHU TabMHHIAII, HOEO MIMUUN
TaAKUKOTJIap Ba HCCUKIJIMKKA OWJ] CHHOBJIAP YTKA3WIIl UMKOHUATHUTA JTa.

V36exncTon GYyryHIM KyHAa WIMHIA-TEXHHK, SKCIEPHMEHT VTKAa3aJIuraH
Kagpimap OyinWya yiKaH caJoXusTra j3ra Oynmd, MamiaakatTuMm3aa Kyern
SHEPTrUSCUHM JIOMUXANTAIITUPUIN Ba YHIAH (oiaanaHuin Oyiinda KaTTa XaKMmIaru

KOHCTPYKTOPJIMK Ba TEXHOJIOTMK HIJIAHMAJIAP TYTUIAHTAH.
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"Ouzuka-Kyém" wiMuii-ummnad uukapum Oupnammacu Herusuna Ocué
TapakKUET OaHKWM OWiaH XaMKOpPJIWKAAa KOpui Huiamga TOIKEHTAA TaIIKuII
KWIMHTaH XaJKapo KyEll SHEPrUsiCH MHCTUTYTH WIMHUN Ba UIMUK-3KCIIEPUMEHTAII
TAIKAKOTJIAp YTKAa3WIaAUraH MAUHTAKABAM MapKas3ra allaHUIIN Ky3/1a TyTUIMOK/A.
Ma3kyp TaaAKUKOTIap HaTwxadapu Ky€ml sHepruscujaH doganaHuin Oyinda
UCTUKOOJUIN TEXHOJOTUsIIAp cudaTuaa >KOPUM STUITUIIN MYMKHUH.

V36exkucton Ocné Tapakkuér OGaHKM OWIaH XaMKopiaukaa CaMapKass
Bunosituaa 100 MaraBarT KyBBaTra sra Oyiran Ky€ur (OTORJIEKTp CTaHIUSICUHU
KypHIl Oyiinya MUjoT JIOMUXAaHW amaira omupuinra kupumau. Kucka Myanaraa
YHUHT JIOMMXA-TeXHUK XyxokaTinapu tauépnanau, 400 rexkrapmaH OpTHUK €p
MaMJIOHU aXKPaTWIIW, 00BEKT KyPHIMIIHHN OoIuIam OuiiaH OOFIHK Jespin Oapua
Macajiajiap XaJ STHJIIH.

Xosupru  Bakraa Ocué Tapakku€r OaHkM OWIaH  XaMKOPJIMKIA
V36ekucToHHMAET 6 Ta XyAy[MAa OSHI 3aMOHABMIl yI4all —CTAHIHSIAPH
YKOMIAIITUPWIIA Ba Xap TOMOHJIAMA IMyXTa MIUIAHTaH JIOWUXAJapHU Tauéprnaiia
3apyp OVymaguran Oapya MabJIyMOTIapHUM HUFUII WMOUIApU 0JUO OOpUIMOKIA.
V36eKHCTOH (hOTOATEKTPHK MOIYIUIAp Ba KySII SHEpreTHKAacHaa KyJUIaHaIWuraH
OOIIKa yCKyHaJapHH HWIIA0 YUKApWIl ydyH OO Xomami€ 3axupajnapura sra
AKAHWHU aJIOXUJIa Kail[ STUIIHU UCTapAUM.

Vrran immm  mamnakatumusna  OKany6umii  Kopesamar — "HeorumaHt"
KOMITAaHUSICH OWJIaH XaMKOPJIMKIAa WWIITMK KyBBaTH 12 MHUHI TOHHAHM TAaIlIKHII
ATaJAWraH TEXHUK KPEeMHHM WIUad YuKapaaurad 3aBoj  (oijganaHumira
tonmupuian. byryaru kynaa "AHrpen" maxcyc nuHayctpuan 3oHacuaa KopesHusr
"[lluagoHr DHEpKOM" KOMMAHUSACH MUIITHUPOKUAA WWIMK KyBBaTH 5 MUHI TOHHA
Oynran KpeMHUH HIUIA0 YMKAPYBUYM MKKUHYM 3aBOJI KYPWIMIIM HHUXOSICUTA
eTkazuamokaa. Kenrycuaa ymoly MaxcysnoT I0KOpH caMapaiid (POTOIIEKTPUK KyEIT
naHe/ylapyu HIUIad YUKapuil ydyH XoMmamé maHOan OYnud Xu3mar KUIHMIIU
MYMKUH.

Xuront Xank PecrnyOnukacuHUHT WUpUK KoMTIaHusapu umrtupokuaa 2014

nunga "HaBouit" SpkuH HMHIYCTpUAI-UKTHCOAMM 30HACH XyAyJIuJa JacTiaOKu
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KyBBatu 50 wmpdraBarT Oynaran (OTOANEKTp MaHeUIapu HIUIad YMKapauras,
"Kuzzax" Maxcyc mHAyCTpUal 30Hacua 3ca itmnra 50 MUHT T0HA KY€ UICCUKITUK
KOJUIEKTOpJIapy UIad YuKapaguraH KOpXoHajap TalllKuil dTUIaau.

Kyéu 6atapesiapu Ty3UJTUIIAHUHT OJIUWIIATH, YPHATUILIHUHT OCOHJIUTH, KYTI
XU3Mar Tanad 3TMAcIUrd Ba Y30K MyJdaT (oijgamaHUIl MyMKUHIWTH OujiaH
axpanu6 Typaau. Y pHATHII yayH KyIInMua skoif Tana6 kumaiiam. Cosiia y30K BaKT
KOJJIMPMACIMK Ba 03acUJard 4YaHrHU Y3 BakKTHAA apTUO Typull YHJaH
doiialaHUIIHUHT siTOHa IapTuaup. bynnai Oarapesnap HadakaT KyEuum KyH,
XaTTO OYJYyTIW KyHJIapAa XaM 3HEprus MIUad yukapa ojaau. 3aMOHABUHM KyEIl
Oatapesiapy YH Wwiap JaBOMHUJIa HILJIAIl KOOWJUATUHM Ccakjad KoJau.
XaB(cuznury, camapaJopiiMrd Ba Y30K MyAJaT HIUIAKd OWwiaH axpaiaud
Typaaurad OyHAail THU3UM KaMmJaH-Kam ydpaiind. byryHrm kyHzga Kyé€m
DHEPTUACUHM Y3uJa TYIIAWAUraH akKymyJsiTop MaHOanapu YpHaTWITaH yuiap
kyiabd kypunmokaa. Kyém Gatapesnapu OMHOIap TOMU €KM Maxcyc TasHYJIapra
YpHaTHIaaM.

Ky€m »sHeprusicuaan OWHONApHU EPUTUII, HCUTHUIL, XABOHU COBYTHIIL,
IaMOJIIATHILL, 3JIEKTP SHEPrUsCU UILIA0 YMKAapUII Makcaauaa GpoinanaHuiaéTup.
JlyHE1a reIMo3IeKTp CTaHIUsIap — KY€l SHEPTrUACHHM KaTTa MUKJIOPArd 3JIEKTP
DHEPTUACUTa alJIAHTUPAJUTaH 3aMOHABUM CTAHIUSIIAp COHU Kymainb OopMOKIa.
VYnapHUHT WIIal NPUHLOWANM OAAMK. bup Heya MHHI KBaapaT METP MaiJIOoHTa
YpHATWITaH TeIMOCTaT OlHaMap Ky€m Ounan 6apoOap ainanub, Ky€m HypIapuHu
CYIOKJIMK, KYyNMHYa CyB OWJIaH TYJJIUMpPWIraH curumra uyHantupaau. Keinnru
xapa€Hiap 3ca ofaTAard UCCUKIUK 3JEKTP CTaHLMsUIapuaary Kabu JaBoM 3TaJIu.
SAbHH, cyB ucub KailiHaiiau Ba Oyfra aitnanagu. byr TypOunanu, TypOuHa sca
reHepaTop POTOPUHU AaWIaHTUpAaU Ba NIy TapuKa 3JIEKTP SHEPrusiCd HILIa0
YUKAPUIIA]IH.

Kyém sueprusicu, mryOxacus, kenaxaxk sHeprusicuaup. byryn nyné ras Ba
He(PTh HAPXUHUHT OLIUIIN ca0abIu aHbaHABUM EKUIIFU TypJiapuaaH BO3 KEUYMOK/IA.
AkcapusT Mamiakatiapja Ky€ul sHepracuaaH (GpongalaHuIIHA PUBOKIAHTUPHILL

OViinya JaBiat gactypiaapy UIL1ad YUKUITaH.
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2. FOxopu xXycycusiTra 3ra 0y/iraH KepaMMK MaTepuaiap oJuuia Kyém

JHEPIrUSACUHM KYJJIAll MMKOHUATIAPH Ba ad3a/uIMKIapH.

Kyé€m paguamnusicu s35eKkTpoMarauT HypJianuiym 0yimm0, acocan 0,28...3,0 MkM
TYJIKUH opalurujaa skamianrad. Ky€mr cnexktpu KyHugaru TYJIKUH OpajuKiIapura
OynHau:

YabTpabunapma tyakunaap, 0,28...0,38 MKM opanuruard TYJIKUHIap-
JlaH noopaT, Ky3ra KypUuHMaiiu Ba CIIEKTPHUHT TaXMUHaH 2 % TaIlIKWI KUJIaJIu;

Epyrank Tyakunaapu 0,38 ... 0,78 MKM OpaJuFHAary HYpiap, CIIEKTPHUHT
TaxMuHaH 49 % TallKuiI KUujaaau;

Nudppakusna tyakunaap, 0,78...3,0 MKM opanurugard TYIKHHIApJIaH

nbopar Ba Koirad 49% CHEKTPHUHT aCOCUMA KUCMUHM TAITKWII KUJIAIH.

Vol 3
4.9. KoHuieHTparop.
Kyé€m crekTpHUHT KoJTaH KUCMU Ep HMCCHKIMK MyBO3aHATH YIyH MYXUM

axamMusaT kKacO ortMmaiian. Ky€m CHeKTpuHUHT MabJiyM KHCMIIApU  TYpJH
x)apa€Hiapra Typiinya Tabcup Kypcataau (pusuk, Gpusnosoruk, OMOJUTHK Ba X.).
V36exucron Pecniyonukacu  ®DAcuHuHr MarepuaniyHOCIUK HUHCTUTYTHAA
My>KaccamJlallraH Ky€Il SHEPTUsICUHU TypJIM MaTepuasiapra TaAabCUPUHH YpraHUIIl
TAQIKUKOTIIAPH ITYHH KYPCATIWKH, KyENl CIEKTPUHW WHOOATra OJIWIN, SIHTH Ba
doitnanu xoccanapra sra OyJaraH MaTepualiapHu CUHTE3 KHIUIIAA MyXUM axaMusT
kacO sramu. FOxopu xycycusiTiaapra sra Oyiaral KepaMuK MaTepuaiap HIuiad
YUKapHUIILIa KyENl eUn/1a CHHTE3 KWIMHTaH MaTepualiap KeHr Kyutanuiaau (4.10-

pacMm).

164



6.10- Pacm. FOkopu xycycusrra sra 0yiran kepaMuK MaxcysoTiap.

Mucon Tapukacua KyKyHJIW QJIOMUHUM OKCHIWHM TMUIIAPHUIN >KApaEHUHU
KeNTUPUIIMMHU3 MyMKHH. KyKyH amoOMUHHMI OKCHAM aBBajd OpUKETIap IIAKIUAA
npeccianaay Ba Kyém neuuga 2600 °C xapoparna numupwiaan. Matepuan okuo,
Maxcyc WJHMINTa Tylaau Ba Oy epnaa rpaHyianap xocwn Oymamau. Taii€p yTa To3a
KUMEBUM TapKuOTa sra rpanyjiaiap Kepamuk lexra skyHarwiaau. Kepamuk nexna
yiap Maiananu0, TypJiv XU KepaMUK Oyromiiap UIU1a0d YuKapuiaa KyuiaHuaaam.
By Tekctun caHoaTuja WNUIATWIAJAWTAH KUYUK Oyiomiap - HIO-TOPTHII
(HUTEBOOUTENM) MeXaHu3MIapH, €ku HedT-ra3 caHoaTHAAa KYJUIAHWJIAIUTaH
KepaMuK mmapiap (ouwuinap/ mapiapura yxman). Muu 0¥ kepaMuk miapiap Karra
KOHTEHHepyapJa cakjiaHaéTran HeT MaxcyJoTHapHUHT yuyBYaHiuruau 15-20%
kamaitupaau. Oxupru iumuiapaa 600000 qoHagaH OpTUK MIyHAAHN Iapiap UILiad
YUKAPWIJIH.

DJIEKTPOTEXHUKA COXAacH YUYyH KEpaMHK H30JATOp Ba Oolika Oyromiap
tai€épnanaau. Ky€m neunga ta€pliaHraH TEXHUK KEpaMUK MaTepuUailiap HOKOpHU
UIIKAJAHUIITa YUJIAMIAIUTH Ba MYCTaXKaMJIMTH OWJIaH axpaiaud Typaju.
AJIIOMMHUNA OKCUAWJAH TalllKapyd UUPKOHUK OKCUAUJAH XaM Marepuasiap
Taii€pnanaau, yHu 3puil xapopata 2700 °CHu Talukuin Kuiaiau.

DyHKIMOHANI KepaMHUKa acocHaa TauépiaHraH crepuiausartopiap (MeauiuHa
y4yH), a0pa3uB HHCTPYMEHTJIAp, KypUTIH4 Ba OOIIKa TypJard MaxcyjaoTiap Xam
“@uzuka-Kyémr” maxmyacuna Ttanépmann® kenMmokma. MaxcymoTmap Hadakat
PecnyOnukamuzma, Oamku 4eT 371 Mamilakatiapuja XamM KEeHT KYJUITAaHWJIMOKIA —
Manaitzusana, [epmanms, ['pysus Ba Poccusima. Ky€m mneunm actpodusuk

TaIKUKOTIAPHU OaKapHUIl YIyH XaM KYJUTaHUTIaIH.
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[y 6wran Oupra MHCTHTYTJa KAYWK KyBBaTra 3ra Ky©€ll yCKyHaJIapyu Xam
taii€pnanran. Macanan, 1.5 kunoBarT KyBBatiu Ky€m neun TaO0u metamnyprus
uHctutyTua (Mucp) Ba Xalmapabommarm Xainkapo METaUTypTrHsi MapKasu
(XuHIUCTOH)a KOMIAII TUPUIITaH.

Boaopoa sneprusicu

Bonopomnu €xkunruaa unuioBun aBromoOun llItyrrapa maxpu sKMHHIArua
Ford, Daimler-Chrysler Ba Canada's Ballard Power Systems kommaHusap
XaMKOPJIMTHAA SIPAaTUIMOKIA. YTJIepouu EKWIFuiIapaan (hapkiau BOAOPO EHUIIT
xkapaéuuna CO; xocun Oynmaigu. Sparunaérran NECAR4 aBromoOmnuaaru
EKMIIFM DJIEMEHTHIA YpTa XapopariiapAa BOJOPOI Ba KHCIOPOJ Opacua peakius
o6 Oopwiagu. by skapaéH gaBomMuaa OAAMIA CyB Ba JJIEKTP SHEPIusl HIILIA0
yukapwiaau. Bogoposa ékuinru anemenTiaapu XIX acpHUHT Oonuiapujia sipaTUIraH
oym6, 60-uu wmmiapga HACA TomoHMAaH KOcMoOcHa To3a DHEPrusl HILIad
YUKAPUII YIYH KYJJTAHUJITaH.

IIamou 3Heprusicu

[[Tamon sHr oMl Ba KalTa TUKJIAHAJUTaH PHEPrUsi MaHOAJIapura KUpaJu.
Kyém Ounan conmumTupuiradja mamMos Kuiiga xam €37a xaM, KyHIy3 KyHU Ba
KEUKypYH XaM HIUIATWIMIIA MYMKHH. AMMO IIaMOJIHUHI KaTTa 3axupajiapu
Tabuaraa MaBXKyJ dMacCIuTH KUHUHYWIuKIap Tyraupanu. lllamomHuHT acocuii
KYPCaTKUWIAPH — TE3JIMK Ba UYHAIMIIN — XKyJAa Te3 y3rapuiid MyMKuH. LIlyHuHT
Y4YH IIAMOJHU KUHETHK SHEPTHSCHMHU KaMJjlalll YYyH KaTTa MailJoHJap Kepak
oynanu. [llamos ABUraTe/Iapy TAlIKU MyXHUTTa 3apap KeITUPpMaan, aMMo yJIapHU

YKOMIAIITUPHII YIYH KaTTa ep MalIoHIapy Kepak Oyiaau.

Ha3zopar caBoJsiap:
1. Kannaii HoanbananaBuil sHeprusi Typaapuau omnacu3 (Kmacrep €xu
“Hunydap rynu” auarpammacu EpaamMuia TyIIyHTUpUO OepuHT)?
2. AHbaHaBU Ba HOAHbAHABUM HJHEpPrUsi TypiapuHu “Benna
auarpammacu’’ €piaMmuia COJUIITUPUHT.

3. Kyé€m aneMeHnTy xakuia TylryH4a OepHHT.
166



4 Karra Ky€m neun Kaepza »oiiairad Ba KaHJal Ty3WIHILITa 3ra?

5. Karra ky€m neunga Kanaaii ;xapaéniap onubd oopunaau?

6 [ITamon Ba BOAOPO/I SHEPTUSICH XaKK1a TylllyHYa OCpHUHT.

7. TexHuk KepaMuKa Ba aHbaHABUM KEpaMUK MaxcCyJoTiap HILUIa0
YUKapuIll TU3WHU “‘BeHH qurapMmacu’ €piaMmujia COJUILITUPUH.

8. TexHUK KepaMHMKa Ba aHbaHABUNM KEpPAMHUK MAaxcCyJOTJap HILIa0
YUKApUIIJIard XOM aiénap Ba ylapra KydunaguraH Ttanabanapau ‘“Benn

aurapmMMmacu’’ €pJlaMuia COJUIITHPHH.

Q. Kyém sneprusicu ad3aJyTuKIapuHu TYIIYHTHPUO OEpUH.
10. HoanbanaBuii sHeprus Typiapu  ad3auIMKIAPUHUA TYIIYHTUPHO
OepuH.

dDoiigaJIaHUITaH aga0uéTaap:
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2. William D.Callister, Jr., David G.Rethwisch. Materials Science And
Engineering. An Introduction. Eight Edition. USA, Wiley, 2010.-

3.C. Barry Carter, M. Grant Norton. Ceramic Materials: Science and
Engineering. 2nd Edition. Wiley, CIIIA, 2013. 379- 139-153 0.

4. Mycckuit C.A. 100 Benukux uyaec texuuku.- M.: Beue, 2002. — 432c.

5. Uctounuku suepruu. @akTel, mpodiaemsl, pemenust. — M.: Hayka u TexHuka,
1997.-110c.

6. UcmatoB A.A. Cunukar Ba KUWWH JPUNAIUTAH HOMETAUT MaTepHajiap
texHosorusicu. Jlapcnuk. —TomkenT: @an Ba Texnonorus, 2006. -584 0.

7. Yusupova M.N., Ismatov A.A. Keramika va olovbardosh materiallar
texnologiyasi. Darslik. - T.: “Fan va texnologiya”, 2011, 396 b.
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IV. AMAJIU MAIIFYJIOT MATEPUAJLJIAPU

1 — amaumii MmamryJaoT: Maxaainid XoMm améJIapuHy 00MUTHIN Ba HILIA0

YMKAPUII KAPAEHN MOJANIA KHPUM-YUKHAM XHCOOJAPUHU YPraHuIil

1.1 xempakuuon gpocghop Kuciromacu uwinad yuKapuw HeapaéHu Mooouil

KUpuM-4uKuM Xucooa1apunu ypeanui

®docdoputHu cynbdar KUCIOTAIU apyaiall xapaéHUHUHT MOJINI OanaHCcu
Kapaén kyingarnua conup Oynaau:
Cas(POy4)sF + nH3PO,4 + ag = 5Ca(H,P0,),; + (n-7)H3PO4 + HF + aq (1)
5Ca(H2PO4), + 5H,S0O4 + aq = 10H3P0,4 + 5CaS04+2H,0 + aq (2)
TeHnrnamanap MUFUHIUCH!
Cas(POs4)sF + 5H,S0O,4 + NH3PO,4 + aq =
= 3H3PO, + 5CaS04+2H,0 + nH3PO,4 + HF + aq (3)

Arap dhochoput Tapkrbumga KOMIIOHEHTIAp MUKAOPH, Macca % Xxucobuma:

b=P,0s = 25,0; v=CaO = 33,3; g=MgO = 1,6; d=CaF, = 6,0 (F = 3,0); e=Al,03
=0,8; j=Fe,05; = 1,0; i=K;0 = 0,6; k=Na,O = 0,8; I=SiOyp, = 2,0; m=CO; = 8,7,
n=spumaiiauran koiamuk = 19,2; H,O = 1,0 6ynca xamma unuiad dmKapuiiga
napuananui kodpdunuentu = 0,98; oBunum kodpdunuentu = 0,98; P,Os Hu
H3POq4 ra yTumm 0,98x0,98 = 0,96; ra3 dazara ¢ropuunr yrumm 20% wu; C:K =3:1
(cyrok Ba KaTTHK (azanmap HucOatH); KypwiMma KyBBatu 5000 kr/coat; HsPO, naru
P20s = 21%; cynbdar kucnota (92% nu) 6omnanruy dpochoputra (yuaaru CaO Ba
MgO xucobura) nucbaran crexuomerpusi O6yiinya 100% HM TalIKWUI STUIIUHU
pTHOOPTA OJITaH X0J1a OajJaHC TeHTJIaMaCHHU Ty3aMu3.

DkcTpakTopra oepuiiaaurad Gpocopur:

5000

m, = =20833
0,250,96

Kr/coar
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Kommonentnap: P,Os = 5208 xr/c; CaO = 6937 kr/c; CaF; = 1250 xr/c; MgO
= 334 kr/c; Al,O3 = 167 xr/c; Fe,03 = 208 kr/c; K,O = 125 kr/c; Na,O = 167 xr/c;
Si0; = 416 xr/c; CO, = 1813 xr/c; spumaiiauran Kouauk = 4000 kr/c; H,O = 208
Kr/C.

Bockuunap 6yiinua 6alaHc TEHIJIaMalapu:

P,0s + 3H,0 = 2H3PO, (4)
CaO + H,S0,4 = CaSO, + H,0 (5)
Fe,0s + 2H3PO, = 2FePO, + 3H,0 (6)
AlLOj; + 2H3PO, = 2AIPO, + 3H,0 (7)
CaF, + H,SO, = CaSO, + 2HF (8)
MgO + H,S0, = MgSO, + H,0 (9)
6HF + SiO, = H,SiFs + 2H,0 (10)
AHF + SiO, = SiF4 + 2H,0 (11)
Na,O + H,SiFs = Na,SiFs + H;0 (12)

(4) Tenrnama 6yiinua HsPO4 Mukmopwu:

5208-0,98-2-98
mll-|3PO4 = 142 = 7068 gr/c
1 7068-318
cyB capou: MHo0 = 208 1950 kr/c

oyunna: 142, 98 Ba 18 — P,0s, H3PO, Ba cyBHUHT Monekiissp maccanapu; 0,98 —
dbochopuTHUHT apyanaHuI KOAHPUITUESHTH.
(5) Tenarnama 6yiinmua H,SO4 capdu:

6937-0,98-98
mleso4 T 11892 kr/c

Xocun 6ynran CaSO4 Muxkgopu:

11892 -136
m%?a504 ~ T 98 16500 kr/c

Xocuil 6YaraH CyB MUKAOPH:
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11892-
mé o = % = 2184

Kr/c

oynapaaru 98; 56 Ba 136 — H,SO,4, CaO Ba CaSO,4 monexyssip Maccaniapi.
(8) Tenrnama 6yitnua H,SO,4 capdu:

1250-0,98 - 98
mlazso4 = 78 =1538 /¢

Xocwun 6ynran CaSO4 Mmukaopu:

2 1538-136
mCaSO4 - 08 =2132 kr/c (CaS04+2H,0 xucobmanca 2696 kr/c).

Xocun 6ynran HF muknopu:
1538-2-20
My = o8 628 xr/c
Oynapmaru 98; 78; 136 Ba 20 — H,SO,., CaF,, CaSO4, HF napamHT MONeKysp
Maccajnapi.
(9) Tenrnama 6yiinua HySO4 capdu:

, 334.98

1
My _so, = 40 =818 kr/c. Bbynna Mygso, =1002 /¢ XOCHJI OV Iaiu.

Xocui Oyiran cyB MUKIIOPH:

81818

mazo =150 kr/c

oymapaaru 40; 98 Ba 18 — MgO, H,SO,4 Ba H,O napHMHT MOJEKyIsIp MaccaiapH.
(5), (8) Ba (9) Tenrimamanap 6yiinda Tanad KMIMHAAUTAH CyJIb(aT KHCIOTaHUHT
YMyMUH MUKJIOPH:

My so, =11892 +1538 + 818 =14248 /.

oynna CaSO, HUHT yMyMUI MUKIOPU:
M casq =18632 kr/c €ku 23564 kr/c CaSO422H,0 (cyB muxmopu sca 4932 xr/c)

(6) Tenrnama Oyitnua HzPO,4 capdu:

208-0,98-2-98
2 )
mH3P04 - 160 - 250 Kr/c
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Xocun 6ynran FePO, mukopu:
~250-2:151

mFePO4 - 2'98 = 375 KF/C
OyHJ1a XoCcuJI OVraH CyB MUKJIOPHU:
4 250318
m =

oynapaaru 160; 98; 151 Ba 18 — Fe;03, H3PO,4, FEPO,4 Ba H,O mapauHT Monekyssp
Maccaapi.
(7) Tenarnama Oyiinmua H3PO,4 capdu:

3 167098298
THaPOs T 10 O Kile

Xocwui 6yaran AlIPO, mukaopu:

255.2122
Mapo, = 2.98 =317 /e
OyHz1a XOCHJI OVTraH CyB MUKJIOPH:
5 255-318
My,0 = =9 kr/c
2 298

Oynapnaru 102; 98; 122 Ba 18 — Al,O3, H3PO4, AIPO, Ba H,O napHUHT MOJEKyYIISIp
Maccaapi.

(10) Ba (11) Tenrnamanap 6yitnya unuiad ynkapui amanuétuna 20% ¢drop ras
dazacura yragu. Yausr 15% kucmu SiF4 Ba 5% kucemu 3ca HF Xonaruna 6ynanm.
Opurmana sca 80% H,SiFs xomatnaa Komagu.

I'a3 (hazara yrran HF muknopu (SiF4 Tap3una):
Mg, = HF -015=628-015=94 /.
HF xonuaa sca:
mée =28-0,05=30 kr/c.
["a3 ¢azara yTran GTOpHUHT yMyMUI MUKIOpPHU:
My =94+30=124 gyc.

Cywok (azanaru HF muknopu:
171



mer =628 —124 =504 kr/c.

(10) Tenrnama 6yinua Tabcupiamanurad HF: 504 kr/c.
SiO; capdum aca:

. 50460

Msio, = 620 252 gryc.

Xocwun 6ynanuran H,SiFs Mmuknopu:

. 252.144

Misi, = o5 =605 xr/c.

Xocuii 0yiaurad CyB MUKJIOPH:

252-218
mgzo =60 =151 wr/e.
(11) renrnama 6yiinya HF capdu:
1
MyE =94 xr/e.
Opysuan SiO; capdu:
2 ~94-60
mS|02 o 4.20 =705 KT/C.
Xocw 0ynanuran SiF, MuUKTOpH:
70,5104
Msig, = =122 e,
Xocuii 6yaqurad CyB MUKJIOPH:
70,5-2-18
7 y
My,0 = 60 =42 r/e.
(12) Tenrnama Oyinua HySiFg capdu:
167144
mE'QSiFG = 62 = 390 KF/C.

(13) Tenrnama Oyitnua H,SiFg capdu:

125144
mﬁZSiFB :TZZOO Kr/c.

oynna 62; 94 nap NayO Ba K,0 map Monexynsp maccanapu.
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H,SiFe HuaT ymymuii capdu:

My sir, =390 +200 =590 1

SpUTMaJaru MUKIOpH dCa:

mﬁzsni6 =605-590=15 iy,

tabcupiaammMarad SiO; MUKIOpH:
Mo, = 416322 =94 kr/c.

Xocwu 6yaran Na,SiFg Muxkmopu:

167-188
Ma,siF, = 62 =506 kr/c.
Xocwu 6yaran K;SiFg Muxkmopu:
125.246
M,sik, = 94 =326 r/c.

(12) Ba (13) Tenrmama OVitnya Xocui OYJraH CyBHUHT YMyMHUI MUKJIOPHU:

550-18
P o=——— =69 kr/c.

m =
M0 144
(5)+(13) Tenrnamanapaa Xocui Oyaaaurad CyBHUHT YMYMHH MUKIOPH:

Simem?+mlim’ +mf=2184+150+70+90 + 151+ 42 + 69 = 2756 Kr/C.

My og=m2+m>+m™ +m>+m
H,0

(6) Ba (7) Tenrnamanap OVitnya Oornanrad ¢pocdaTt KUCIOTa MUKIOPH:

_ 2 3 _ _
Mi12p0, = MH3PO, * MHapO, = 250+255=505 e,

OputMagaru 3pkuH pocdar KuciIoTa MUKIOPHU:

My po, = 7068 —505 = 6563
(5), (8) Ba (9) Tenrnamanap Oyitnua H,SO4 HuHT ymMymuii capdu:

" 2
MESE =mb so, + M504 + My so, =11892 +1538 +818=14248 /.

H,SO,
14248
Momnoruapar éku 92% au s3puT™Ma Xucoouaa dca: 092

=15490 r/c oynaam.

9
bynna cys muxnopu: Mpy O = 15487 — 14248 = 1542 ¢r/¢ oynaam.
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DKCTpakTopAa CYIOK:KaTTHK CHUCTeMa HHCOATIApUHM XapaKaTJIaHTUPYBUH
OYTKa XOCHJI OYJIUIIN YUyH IKCTPAKTOPTa CYB (CyJb(aT KUCIOTa KOHIICHTPALUSICH
56% ra eTryHya) Kyumunaau:

14248
My so, = 056 25443 gr/c.

10
Oynga cys muknopu: My 20 = 25443 —14248 =11195 r/c 6ynamu.

Jlemax, CyIONTHPHUII YUyH OepUiIaurad CyB MUKIOPH:

11 _ 10 9 _ _ _

Cucremara cynbdat kuciota omian 11195 kr/c Ba pocpopur 6unan 208 kr/c
cyB kupaau, myHusraek (5), (6), (7), (9), (10), (11), (12) Ba (13) Tenrmamanap
HaTwkacuaa 2756 kr/c cyB xocus 0ynaau. CyBHUHT ymMyMuid Mukaopu: 14159 kr/c
HU TaIIKUJI 3TaJIu.

(4) rerrnama OVitmya HzPO4 xocun 6ynumum yayn: 1950 kr/c cyB capduiananu.
OkcTpakioH OyTkaaa Kojaaurad cyB 14159 — 1950 = 12209 kr/c xonagu. by
Mukaopaan ¢ocdorurnc 6unan: 4932 kr/c cyB uukub ketaau. Iputmazaa: 12209 —
4932 = 7277 kr/c cyB KoJaau.

OputMmara yT™marad (GpochopuT MUKAOPH:

P>0s = 5208+0,02 = 104;

CaO = 6937+0,02 = 138,7;

CaF; =1250+0,02 = 25;

Al;O3 =167+0,02 = 3,3;

Fe,03 =208+0,02 = 4,1;

SiOxsp) = 416-(252+70) = 94.
JKamu: 366 Kr/c HA TAIIKWII DTAIH.

®dochoput 6mnan 3812 Kr/c spuMaliIurad KOJIUK SKCTPAKTOPTa TYIIIAIH.
Jlemak, 6yTKagaru spumainauran Koaauk Mukaopu: 366 + 4000 = 4366 kr/c
oynau.
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DochopuTHH cyab(PAT KUCTOTAIU NAapPYAJIall KAPACHUHUHT MOAINH

oasIaHCcH

(DocdoruncHy IOBYBUH CYB Ba IUPKYISIIHIIaHyBYM OYTKa 3bTHOOpTra

OJIMHMAaraH)
XKapaénra xupaau Kr/c XKapaénnan unkaau Kr/C
docdopur: OKCTpaKLMOH OYTKa:
P20s 5208 ®docrurmc 23564
CaO 6937 DpuManIural KOJIJIUK 4000
CaF; 1250 Konauk pochoput 366
MgO 334 AtOMUHUH Ba TEMUP 692
docharnapu
Al>03 167 Hatpwii Ba kanuii 832
KpeMHePTpouaIapu
Fe203 208 Maruwuii cynbdar 1002
K20 125 H2SiFs 15
Na.O 167 H3POg4 6563
SiO2(3p.) 416 H20 7277
COz 1813 | Kammu: 44311
Opumaiural KoJIJIuK 4020
H.O 208 I"a3 azacu:

Kamm: 20833 SiF4 122
Cynbdar kuciora 14248 HF 30
Kucnora OGwiian kupaauran 11195 CO2 1813

CYB

Kamn: 25443 | Kamu: 1965

YMyMmuii MUKAOpH: 46276 | YMymuii MUKIOpPH: 46276

1.2 Kanuiui xnopuo uwnaéd uuxapuw xucoonapu, KCl — NaCl- H.O

cucmemacu maxjiuiu

Macana . 5% NaCl, 20% KCI Ba 75% H;0 Oupuktupran sputma 100°C na
oyrnatunau. by xkapaéuna sur kyn KC1 axpatubd onauin MyMKUH OYJiran XojaTHH,
Ba OYHMHT y4yH OYFJIaTHIL Kepak OYJIraH CyB MUKJIOPUHHU aHUKJIAHT.

Eunm. NaCl — KCI — H;O cucremacununr 100°C nmaru spyBUYaHIMK
u3oTepMacuaa Jactiaabku spuTtMa TapkuOuHu QurypatuB Hykrtacu () Hu

kuputamus. (5 pacm). DpuT™mazian cyB OVFIaHUIN OUJIaH YHU TapKUO GUTrypaTuB
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Hyktacu Ak Oyrmanum Hyp Oyimya cuwmkuiinu. d Hykraga cyrok ¢aza KCI ra
HucOaTaH TYinHaaU, OYFIaTHII JaBOM STTUpUIIca CyIoK ¢aza tapkubu dE unsux
oyina6 y3rapanu. Uynku E Hykraraua katTuk ¢azara gpakat KC1 axpanu6d yukaau.
E nykrana spurma KC1 Oounan 6up karopaa NaCl ra xam tyiinaanu. HlyHUHT yayH
oyrnatum napom strtupuica KC1 6unan Ooup xaropaa NaCl xam katTuk (aszara
axpamb ynka oonanu

[ysgait kw6 KC1 Hr aykmara
OHT KyN aXpajaud YWKHUIIH, SPUTMAHU
oxupru E Tapkubura MyBohUK Kenaau.
by xonna aca kartuk ¢aza tapkuou B
HyKTajga, CHUCTeMaHd TapkuOu osca f
HyKTajga Oynmamu. XucoOHU Oakapuiil
yayH JauarpamMmanaH E  Hykramaru
spuTMa TapkuOm Tommumamu: 16,85%
NaCl, 21,75% KCI Ba 61,40% H,O.

Baszudanu 3 ycyn Ounan eqamus:

PacMm- 5. NaCIl-KCI-H,0 cucrema-
cunn 100°C maru u30TepMuK

Xuco6 100kr gactinabku spuTmara
DPYBUYAHJIUTH.

HucOaTaH oaub 6opuIagu.

Vizapmac komnonenmanap acocuda ewum. bYFIaTHII NaBpHia KATTHK (a3ara
dakar KC1 Tymamau, NaCl aca sputmana y3rapmacaan Konaau (5 Kr).

bynnan ¢oiinananun6 oxupru E tapkubnu sputmagaru KC1 Ba H;O Hu
a0COJIOT MUKJIOPUHH TOMUITUMU3 MYMKHH;

100 xr E sputmana 16,85«r NaCI + 21,75 kr KC1 + 61,40 kr H,0 60p. 100 xr
nactinabku sputMma E Tapkubrava 6yrnatunrangan cyHr Skr NaCl + Xkr KC1+ Ykr
H>0 konau.

[lynnait kuau6, 6yrnaTunranaad cyHr E sputma tapkubuna:

X =52L15_ ¢ 45 xr KC1
16,85
61,40

16,85

Y=5 = 18,2 xr HO  6ynmanu.byrnarunran cyB mukmopu 75-18,2 =

56,8 Kr.
Karruk ¢azara yrran KC1 mukmopu 20-6,45 = 13,55 xr.

KoJran sputma MUKIOpH
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5kr NaCl + 6,45xr KCI + 18,2 kr H,O = 29,65xkr.
Puviuaz Koiioacu acocuoa euuuu.
Hactnabku D cucrema OVFnaTWiITaHaH CYHT MKKHATAa KUCHUMIA aKpayaJu:
byrmatunran cyB A Ba kosran cuctema (E Tapkubnm sputma + gykma).
Poruar kougacura acocan

bVriadrad cyB MUKIOpU = Df

nactnabku /[ cuctema muknopu A

Df Ba fA kecummapuHu JMHEWKa OwslaH yma4am €KM yJIapHU Y4uOypuak
TOMOHJIApUAaH OMpUra MPOSKIUICUHY OJIUII OujIaH (MKKajJacu XxaM YPUHIN YyHKU
KECHM MPOESKIMSICH YHU Y3YHJIUTUTA MYKOOHIT OY1aan ) KYWHIaruHU TOTTAMH3.

Df =46-20 =0,568.

fA 46

By epnan 100 kr sputmanan OyfiaHaurad CyB MUKJIOPH.
100*0,568 = 56,8kr
Konaauran f cuctema muknopu (E spurma + kattug KC1)
100 — 56,8 =43,2 xr
Konaauran f cucrema ukku KucumaaH uOopar: TyiuHrad sputma Ba KCl1
yykmacu (B HykTa).
Peruar kongacura acocan

kattuk haza = Ef = KCI yykmacu MUKI0pU

pUTMAa Bf  E tapxubuu spuT™Ma MUKAOPH
KypcaTuiiraH KecMajapHu yiual, Tonamus
fE =0,457
bynnan uykmara axxpanu6 unkyBun KCI muxmopu

43,2* 0,457
1,457

=13,55k2

AKapaéHHuHr MOAIUIl 0AJTAHC TEHIJIAMAJIAPU épAaMuU/Ia €YUl
byrnanuin sxapaéHUHUHT MoK OajaHCH TeHTJIamacuan Ty3amus. 100 xr D

sputMa = Xkr KCI + YkrH,O + ZkrE sputma.
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By Tenrmamara pactanOku Ba OXHUpPrd HpUTMajap TapKUOMHU KYHHO
KYWUUJAruHA OJIAMU3.

Skr NaClI + 20krKCI + 75krH,O = XxrKC1 + YkrH20 + Z(16,85%NaClI +
21,75%KCI + 61,40%H,0).

Xap OMp KOMIIOHEHTJIAP YUYH TETUIILIN TeHramanap Ty3aMus:

NaCl 6yiinya 5 = 16,857

KCI 6yitnga 20 = X + 21,757

H,0 6¥yitnua 75 =V + 61,402

by TenrnamanapHu euuin OwiaH KyWujparuiapHa tonmamu3 X = 13,55; YV =
56,84; Z = 0,2955.

[Myngait kumu6 D tapkubnu 100 xr spurmanu Oyrmarranga 56,8 kr H,O
oyrnananu, 13,55 kr KC1 uykmara tymanu Ba E tapkuomu 100*0,2965 = 29,65 kr

pUTMaA KOJIAJIH.

Ha3opaTt TONmUpUKIAPH Ba MYCTAKIII

TabJMM 03aCHAaH KypcaTMaJjiap

. Kanuitnuar tabuatna aiaduIln KaHaal aMmaira omaan?
. Pot-ash - ¢y3u numa neranu?
. Kanuit anementununr 6enrucu K kanaait cy3jgan oJiMHTaH?

. TaOuaTna KaTMWHUAT acocuii ManOacu HuMa?

1
2
3
4
5. Kanpaii kanuiinu Ty3map XoM aménapu MaBxya?
6. Pynamapuu kaiita unuiamra TabCHp dTYBUHA OMUILIAP.
7. Tro0OeraTaH KaauiiM Ty3JIapyu TaBCU(U.
8. Tro0OeraTaH Kajauilini MabJJAHUHUHT KUMEBUI TaBcupU
9. Troberatan MabJjaH KOHUHUHT TaJOT€HIIA TOPU30HTAI

KATJIAMUHUHTKUMEBUN TaBCUPU

10. Kanuii MmabaaHIapuHU KaH1ail ycyiuiap OusaH Ka3uo oJIMHaau?

10. Kanuit mabnanaapuHu Kanaai ycysuiap Ousad Ka3ub onuHaan?

11. Kanuit Ty3mapUHUHT 3HT KYTI TapKaJlIraH MaBxyz OYIuIl Xy Ty Ajapu.
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12. ®noTanus yCyTuHUHT MOXUATA ~ HUMaa?

13. Kanwmit mabnannapuan (rotarus ycyauaa OOHUTHII acOCTapH.

14. CunbBUH Ba NUTAMHM QUIOTALMSTIAII pEareHTIapUHUHT Bazudacu
HUMaaa?

15. CubBUHUTHU TAJLTYyprus ycyiauaa OOMUTHII HUMAara acocIaHraH?

16. CuibBUHUTHU OOUTUILIHYU KaHIal ycimapu 0op?

17. CunbBUHUTHYU TAJLTyprus ycyiauaa OOMUTHIIA KaHIal dKUX03J1ap
ALUIaTuiIaan?

18. CunpBUHUTHY GIOTAIMS yCYIUAa OOMUTHUINIA KaHIal )KUX031ap
AIUIaTUIIaIn?

19. Kanuii cynbhaTHUHT OJMHUIT YCYIUIAPH.

20. ITonmmvuHepan pyaalapHu KalTa UILTa MOXHSITH.

2-amajaunii Mamryaotr. @ochar xom améaapunn gocdopiau yruraapra

KalTa HIIJIalI BA HILJIA0 YMKAPUITHUHT MOIHI OalaHCIaAPUHM TY3HIIT

HNmpan makcaa: Pochoputinapuu kaita wunoiad mypakkad docdopiu
VFUTIAp ONMINJA KYJUIAHWJIAJAWTaH XOM aménap, KypuiMaiap XucoOu Ba HILIad

YUKAPUITHUHT MOJINIA OaraHCIapu Ty3WIa Iu.

2.1 Ammogpoc uwwinad uukapuwi xHcapaéHuoa Mmaxcyjiom mapkuou ea
Xoccanapunu ypeanui
IDK nune mapxubu:
P05 — 18%, CaO — 0.34%, MgO — 0.81%, Al,O3 —
0.6%, Fe;,03 —0.47%, F=1.8%
SO3; - 1.83%
Yuymoopaux 135000 m/tiunuea P>Os

KHNPUM:

YHyMI0pIuK 52002 =16304.347 kr/coat P20s

18% D®K HuHr capdianumim
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~ 100-16304

X = 90577 Kr/c

O®K HUHT TapKuOUard CyBHUHT MUKJIOPU
90577 — 16304 = 74273
NH;3 capdnanumm P,Os — muknopura nucoaran 27%, Oyana,  16304+0.27
= 4402.08 xr/coar

AMMUaK OuIaH CyBHUHT OEpUIIHILIN

4402.81 _ aa.46 kT H,0O

YUKHUM:
Mg + H3PO,4 + 2 HO = MgHPO4 +3 H,O
peakuus Oyitmua xocui1 Oyyirad 1MMarHuiipocpaTHUHT MUKAOPH:

90577-0.0081-174
40

=3191.48 kr/coar

40.174 — MgO Ba MgHPO,4 HUHT MIIEKYJISIp OFUPIIUTH

MgHPQO,* 3H,0O HHUHT TapKuOuagaru CyBHUHT MUKIIOPH:

90577-0.0081-3-18
40

—090.46 Kr/coar

MgHPQO,* 3H,0 muaT Tapkubugaru P;Os HUHT MUKIOPH:

90577 -0.0081-142
40-2

CaO + H3PO, + 2 H,O = CaHPO,4+2H,0

=1302.27 Kr/coat

peakius Oyitnya xocun 0ynran CaHPO,+ 2H,0 HUHT MUKI0pH

90577-0.0034-172
56

= 045.88 Kr/coar

oy epna: 172 — CaHPOQO,4*2H,0 HUHT MOJIEKYTISIp OFUPJIUTH;
56 — CaO HUHT MOJEKYJISIP OFUPUITUTH.

CaHPO,*2H,0 Tapkubuaaru CyBHUHT MUKJIOPH :

90577-0.0034-2-18
56

—197.97 Kr/coat

CaHPO,*2H,0 nunr tapkubugaru P,Os HUHT MUKIOpU:

90577 -0.0034 -142
56-2

—546.63 Kr/coar
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Al,O3+ 2H5PO, = 2AIPO,4 + 3H,0O
AmoMuHWE (ochaTHUHT XOCHIT OYIHTITH

90577-0.006-2-122
102

=1300 Kr/coat

Oy epna: 102 — Al,O3 HUHT MOJIEKYJISIp OFUPIIUTH;
122 — AIPO4 HUHT MOJIEKYJISIP OFUPJIATH.
P05 HuHT MUKAOpHU:

90577 -0.006 -142
102

—756.58 Kr/coar

Fe,03 + 2H3PO,4 = 2 FePO, + 3H,0 peaknus 6Vitnua xocwi 6ynaérran FePO4 HuHT
MUKJIOPH:

90577-0.0047-207-2-1
160

—-1101.53 Kr/coar

oy epna: 207 — FePO4 HUHT MONEKYJISIp OFUPIINTH;
160 — Fe,O3 HUHT MONEKYJTISIP OFUPJIHTH.

FePO, nunr tapkubunaru P,Os HUHT MUKIOpH:

90577 -0.0047 -142
160

=377.81 Kr/coar

P>0s HuHT ymMmyMmuii capdaaHunim:

1302.27 + 546.63 + 756.58 + 377.81 = 2983.29 kr/coat

16304 — 2983.29 = 13320.57 xr P,O5 amMmuak OuinaH peakiusira KUpUIIau:
2NH3; + H,SiFg = (NH4),SiFs

(NH,)2SiFs HUHT XOCHIT OVIIraH MUKIOPH:

90577-0.018-178
6-19

=2545.69 Kr/coar

(NH,),SiFs Tapxkubumarn NHs HUHT OyaraH MUKIOpH:

90577-0.018-2-17
6-19

— 486.25 Kr/coar

Oy epna: 178 — (NH,),SiFs HUHT MOJIEKYJISIp OFHUPJINTH;

19 — F HUHT MOJIEKYJISIp OFUPJINUTH;

17 — NH3z HUHT MOJIEKYJIIp OFUPJIUTH.

2NH3 + H,SO4 = (NH4)2SO4  peaknusicu 0Vitnaa (NH4),SO4 HUHT X0ocHT Oyiran

MUKJIOPHU:
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90577-0.0183-132 _ ., o Kr/COAT
80

NH3 HuHT MUKIO0pH:

90577-0.0183-2-17
80

—704.46 Kr/coar

Oy epaa: 17 — NH3 HUHT MOJEKyJIsSIp OFUPIIUTH;

132 — (NH4)2SO4 HUHT MOJICKYJISIP OFUPIIUTH;

80 — SO3 HUHT MOJIEKYJIAP OFUPIIUTH.

(NH4)2SiFs Ba(NH4)2SO4 TapxuOumgaru aMMHAKHUHT MUAKJIOPH
486.25 +704.46 = 1190,71 kr/coatr NH3

AMMOHH# pocdat XOCHIT KWIIHII y4yH aMMUAKHUHT cap(QIaHUIIN:
4402.08 — 1190.71 =3211,37 kr/coatr NHj3

NH3 + H3PO4 = NHsH2PO4

2NH3 + H3PO4 = (NH4)2:HPO,

MonoaMmMonuochaT XOCHII KWIHII YIyH AMMUAAKHUHT capQIaHUIIHN

13320.57-2-17 _ 4149 43 KI/COAT
142

AMMMaKHUHT OPTUKYA MUKJIOPH:
3211.37 —3189.43 =2194 kr/coar

JuamonuiihochaTHUHT MUKIOPU:

21.94-132 —85.18 Kr/coart

MonoammonuiiochaTHUHT XOCKI OYITUIIN:

85.18-115
132

—74.21 Kr/coar

115-13189.43 — 21575.55 Kr/coar

21575.55 - 74.21 = 21501.345 xr/coatr MmoHoaMMoHuidocdar

Ty3napHUHT yMyMUN MUKIOPH:

3191.48 + 945.88 + 1320 + 1101.53 + 2545.69 + 2734.97 + 85.18 + 21501.345 =
=33405.075 kr/coar

Cucremara 6epunaérrad xom-améHuar mukaopu (ODK, NHs, cyB):

90577 + 4402.88 + 44.46 =95024.34 kr/coar
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Carypanus xapa¢anna 1000 kr kucnotanan 78 Kr cyB OyF xonataa iykomanu (7065
Kr/coar).

Kosnran myapmaHiHT MUKIOPH:

95024.34 — 7065 = 87959.34 xr/coar

[Tynena TapkuOugaru CyBHHHT MUKIOPH:

87959.34 — 33405.075 = 54554.34 kr/coar

OOK Hu amMmmuak OuiiaH HeUTpaan KapaéHUHUHT MOJIMHN OanaHC JKaaBaiu

Kupum | KT | % Yukum KT %

18% nmu DDK: MgHPO,+3H,O | 3191.48 3.35
MoHorupar 16304 17.16 CaHPO,4+2H,0 945.88 1.005
Cys 74273 78.16 AlIPO, 1300 1.36
AMMBaK 4402.08 4.63 FePO, 1101.53 1.15
Cys 44.46 0.046 (NH4),SiFs 2545.69 2.67
(NH4),SO, 2734.97 2.88

(NH4)2HPO, 85.18 1.69
NH4H2PO, 21501.345 | 22.63
CysB 54554.34 57.41

CyB Oyru 7065 7.43

Kamm: 95023.54 100 Kamm: 95024.415 100

2.2 NP ¢a NPK yzumnap uwinabd uukapuui 3capaénuoa maxcyiom mapkuou
64 X0CCANApuUHU ypeanui

XuCcoOIalHu aMara OIMPHUII YUYH ACTIA0KH MabIyMOTIap:

KypuiMaHUHT Uiutab 9uKapuin KyBBaTH, KI/c: 10000
Taliép MaxcysoTaaru o3yka Mojiiajgap mMacca HucOaTu 1:1:1
N:P205:K20:

Hutpodockanaru y3namysuan pochoprunr 50% xucmu
cyBpaa >puiiauras Ba 50% KucMu UUTpaTiAa SpyBUaH
makiga oynanu.

XoMm ameé:
Hutpat Ba cynedar kucnoranap apaianmMacuHUHT 30% HNOs3, 20%
TapKuOu: H.SO4 Ba 50%
CyB

['a3 xonarumaru aMMHaKx: 100%
Kanuii xnopun: 95%
ATaTUT KOHIIEHTPATUHUHT Tapkuou, % xucobuma:

P,Os 39,4
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CaO 47,4
CaF, 6,2
Al,O3 1,0
Fez()3 2,0
SpUMaINTaH KOJJIUK 3,5
KoMroneHTIapHn anaTtuTaaH aXpaTtuO OJWHUII
Japa’kacu:
P20s 0,98
CaO 0,98
CaF; 0,96
Al,O3 0,70
F6203 0,70
1000 kr anatutra 2700 kr KuciaoTajzap apajianiMacu
OCpHIIAIN.
AMMoHUIIAI )kapaéHUIaH CYHT OYTKaia KOJIaIuTraH CyB 25
MUKIO0pH, Yo:
Kuputmiran KCl auar KNO3; Ba NH4NO; ra yrumm, % 90
DKcnepuMeHTall HaTuxkanapra Kypa (MyKOTHUIIIHU XUCObIa
OJITaH X0J1/1a) HUTPOo(dOocKa XOCHIT OY NI, KT XHUCOOMIa: 3323
Hutpodockanunr nykomumm, %: 0,5

ANIATUTHU KUCJIOTAJIU NAPYAJIALI KAPAEHUHUHT MOAIMI XHco0u
10000 kr/coatr HuTpodocka nuuiad YMKapuil yuyyH cap(aaHaguraH anaTut

KOHLOCHTPATH MUKIOPH:

10000 -1000
3323

- 3009 Kr/coar

by anatut Tapkubuaa Kyinaara KOMIOHEHTIAp OyIaau:

% Kr/c

P,0Os 39,4 1186

CaO 47,4 1426
CaF, 6,2 187
Al,O3 1,0 30
Fe 03 2,0 60
SpUMaNIUTraH KOJIJIUK 3,5 105
CYB 0,5 15

Kamnu: 100,0 3009

[Tapuasnam >xapaéaura 6epunaguran KacjioTaiap MUKIOPH:

2700 - 3009 = 8124 Kr/coar
1000
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bynna 8124.0,2=1625 xr/c H2SO4, 2437 xr/c HNOj3 Ba 4062 xr/c H,O 6ynaau.
ANaTUTHU ~ KHCJIOTajap  apajalmiMacuaa  Iapyaiam — KapaéHHWIaru

peakuUsIapHUHT YMYMUN TEHITIaMacUHU KylHujaaruya udoanam MyMKHH:

Cas(POy)sF + 2(10-m)HNO3; + mH,SO4 = mCaSO, + (10-m)Ca(NOs), + 6H3PO, +

2HF (1)
€KUM XyJIJIN IIIYHIAM:
CaF229Ca0+3P,0s5 + 2(10-m)HNO3 + mH,SO4 = mCaSO, + (10-m)Ca(NOs), +
6H3sPO, + 2HF (2)

(2) peakumsHM anoxuaa XYCYCHH peakIusuiapra OCOHJIUKYA a)KpaTHIIl

MYMKHWH:
CaF;, + H,SO4 = mCaSO, + 2HF 3)
(m-1)CaO + (m-1)H,SO4 = (m-1)CaS0O, + (m-1)H,0 4)
[9-(m-1)]CaO + 2(10-m)HNO3 = (10-m)Ca(NOs), + (10-m)H,0 (5)
3P,05 + 9H,0 = 6H3PO, (6)

by tenrnmamanapmaru m — 2 monp amarutra capdnanaaurad H,SO4 HUHT
MOJIIap COHHU.

(3) + (6) peakiys TEHIIIaMaJIapy acOCH/IA AllaTUTHU KUCJIOTAIM Tapyajarl
XHUCcoOm OakapuiIaIy.

Axpatn6 omuuaérran CaF, mukmopm CaSO, Ba HF ra ainmanmamm. Ilapt
oyiinua 95% CaF, axpatn® onwHamm, sepHH 187-095=178 kr/c Ba uykMmana
187 -178 =9 kr/c CaF, konmaau.

Hemak, 178 xr/c CaF, Ounan Tabcupiamming yqyH:

— 223 kr/c H2SO4 xepak.

178-98
8

Bynpa: 178:136 _ 5,4 xr/c CaSOy Ba 178'72 120 _ g1 kr/c HF xocun 6ymamm.
78

Konran 1625-223 = 1402 xr/c H;SO, xonran kampmmii (CaO) Ounan
TabCUpIIAIIaIH:

1426-0,98 = 1397 xr/c CaO.
CaO + H,S0, = CaSO4 + H,0O
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peakuus Oyinya 1402 kr H,SO,4 Onman: 1492-56 _ oy, kr/c CaO peakiusira KHpHIaim.
98

bynna 1402136 _ 1964 kr/c CaSQO, Ba — 257 kr/c H20 xocun 6ymanu.

1402-18
98
Xammacu Oyamb: 310+1946 =2256 kr/c CaSOQ, éxm 2256-145 _, - «kr/c
136
CaS04°H,0 xocun Oynamu. bynma 2405-2256 =149 kr/c cyB Oupukamgu. Konran
y y y p
1397 —801 =596 kr/c Ca0 sca HNOj3 Ouian Tabcupiaiau:

CaO + 2HNO; = Ca(NO3); + H;0

Peakuus yuyH 596-2-63 _ 1241 xr/c HNO; Kepak, OyHJa 596-164 _ . -45 kr/c

Ca(NOs), xocun Oymaau xamaa —192 kr/c H,O axpanub yukaau. DputMmara

596-18
56

1186-0,98 =1162 xr/c P,Os yTaam, uykmana sca 11861162 = 24 kr/c P,Os Komaau.

Opu xapaéuuaa 1162 kr P,Os 1165'3'13

— 442 xr/c H,O Omtan 6upuxaau Ba

1162-2:98 _, 4 kr/C H3PO4 xOCHT OYmaam.
142

/\'2()3-+ 2f13p()4.==/\|P()4-+ 3f42()

peakiusicuaa 30-0,7 = 21 kr/c Al,O3 axkpanu6 unkamu Ba uykmana 30 — 21 = 9 kr/c

21-2-98
328

21-3-18

Al,O3 xomaau. 21 xr/c Al,O3 Hu Gofnam yuyH —13 kr/c H3PO4 kepak 6ymay,

— 4 KT/C CyB aXXpajaub YuKaIu.

Oynma 21-2-235 _ . kr/c AIPO4 xocun O0Vmaau Ba
328

60-0,7 =42 kr/c Fe;,03; axpammb unkaan Ba aykmana sca 60 — 42 = 18 xr/c

Fe,03 xkomanu. 42 xr/c Fe;03 nu Gornam yuyH % _ 51 Kr/c H3PO4 kepax 6ynanu,
1

42-3-18

Oyuma 42:2151_ .o kxr/c FePO, xocun Oymaau Ba
160

—14 KIr/C CyB axpanu0

YUKAIH.
by peakmusnapaa 1341 kr/c HNO; capd 6ynaau Ba sputmana 2437 — 1341
= 1096 kr/c HNO3 xomaan.
HsPO4 vunr ymymuii capdu 13 + 51 64 Kr/c HA TalKuiI ATajau, SpUTMaaa
aca 1604 — 64 = 1540 kr/c H3PO4 konmaam.

XKapaéuna xocun 6ynran 91 kr/c HF Kyitmnaru peakiusaa KaTHAIIaIu:
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S|02 +HF = HQS|F6 + ZHZO

91'1‘(")4:109 kr/c HySiFg xocmn Oymamu Ba

oyama 9150 _ 6 kr/c SiO, spuiinum,
6-20

91.2.18
6-20

_ 28 kr/c H20 xocun 6ymanm.

CucreMagaru ymyMuidl CyB MHUKIOpPH: 15 = 4062+ 257 +192 + 4 +14 + 28 = 4572
Kr/c O0ynu0, yHmaH 442+149 =591 Kr/c MHKAOpH capduiaHaan. DPKUH XO0JaTiaa
4572 —591 = 3981 KI/C MUKJIOPAArd CyB KOJIA]IH.

DOpuMariaurad KucM (aykma) garu, kr/c xucoouaa: CaF, = 9; CaO = 29; P,0s
=24; Al,03 =9; Fe;03 = 18; spumaiimuran Koauk (SiO, auar H,SiFg ra aiimanumm
xucoOra onHran xonga): 105 — 46 = 59 xr/c Oynraniauru yayyH yMyMHUM KOJJIHK
MUKIOPU: 9+ 29+ 24 +9+18+59 =148 Kr/C Ta TEHT OYynaau.

2.2 — )aaBai

®dochopuTHU HUTPAT-CYJIbGAT KUCIOTAIM MMapyajail skapaCHUHUHT MOIAUI

Oanancu
Kupui Yuxkum (capd)
KOMITOHEHTJIAp | KI/C KOMITOHEHTJIap Kr/c
KonnenTpar: AMMOHHMIaN OYTKACH:
P205 1186 C&SO4'0,5H20 2405
CaO 1426 Ca(NO3), 1745
CaF, 187 H3PO4 1540
Al;,O3 30 AlIPO, 30
Fe,O3 60 FePO, 79
SpUMaNIUTaH 105 HNO3; 1096
KOJIZINK
H.0 15 H,SiFs 109
Kamu 3009 SpUMaNTraH KOJINK 148
Kucnoranap sputmacu: CyB 3981
Hutpart xucnora 2437 Kamn 11133
Cynbdat kucmora 1625
CyB 4062
Kamu s3purma 8124
Xammacu 11133
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AMMOHUINIAII )KAPAEHMHMHT MOJIMI XHUCOON

AMMOHUIIAIN kapaéHUAa KUCIOTAIN Mapyalaliga Xocw1 Oyiaran 0VTka Ba
100% 11 ra3 xosaTugard aMMuaK peakTopra Kejimo Tymaiau.
bytkann ammonwmiinam kapaéuuga CaSO40,5H,0, AIPO, Ba FePOq
JIAPHUHT TapKUOM Y3rapuiicus Kojaau. byTkanun ammonwuitnaniia 6apua sxapaéaiap
KEeTMa-KeT, Mapajyiesa Ba Oup BaKTHUHT Y3uja coaup Oynaau.
KpemuegTopua KucIOTaHMHT aMMUaK OWJIaH TabCUPU KyWUJArd TEHTIJIama
opkanu udogaraHaIu:
H,SiFs + 6NH3 + 4H,0 = 6NH4F + H,Si03°H,0 9)
Xocui OYIran CUJIMKaT KACI0Ta KU3AMPUITraHia napyaiaHain:
H2Si03°H,0 = SiO; + 2H,0 (10)
AMMOHUN GTOpUA KAIBLIUM HUTPAT OUIIaH TabCUPIIAIIaIN:
6NH.F + 3Ca(NO3), = 3CaF; + 6NH4NO3 (11)
Peaxnusinap ymymuit Xxonna Kyiuaaruda udoaanaHau:
H,SiFs + 6NH3 + 2H,0 + 3Ca(NOs), = SiO; + 3CaF; + 6NHsNO3 (12)
Komnran kanpiuit autpat H3PO4 Ounan Tabcupnamaim;
3Ca(NOs); + H3PO4 = CaHPO,4 + 2HNO; (13)
Optukua ¢ocdar KUCIOTACM aMMHUAK OWIaH HEWTpa/UlaHTaHJa aMMOHUUN
dbocdarra aitinanaau:
HsPO4 + NH3 = NH4H,PO, (14)
byTkanaru 6apua HUTpAT KUCJIOTAa aMMUAKIIM CEIUTpara aiiaHaiu:
HNO;3; + NH3; = NH4NO3 (15)
(12) peakums OVyitmua 109 xr/c H,SiFs Owman Kydumard MHKIOpIArd

Mo Ianap Tabcupaamann; 109-6-17 _ .o gr/c NHs; 109-218 o kr/c H,O Ba
144 144

109-3.164 kr/c Ca(NOs)s,.

=373
144

Bynna: 109-60 _ s kr/c SiO,;  109-3:78 _ .o xr/c CaF, Ba 109:6:80 ..o kr/c
144 144 144

NHsNO3 xocun 6ymanu.

188



Konran 1745 — 373 = 1372 xr/c Ca(NOs3), (13) peakuus Oyiinua docdar

KHCJoTacu Ouian Tabcupiamanu. Hatmwkana docdar kucnoracu capdu:

1872-98 _gp0 kr/c WM Tamkun oTajmu, Oymma: 1372136 .00 kr/c CaHPOs Ba
164 164
1872:2:63 _ 054 kr/c HNO3 xocun 6ymamu.
164

Opruxua 1540-820 = 720 kr/c H3POy (14) peaknus 6yiinua % _125 KI/C

NH; vu 6ofrnaitamn Ba Hatmwkana 720 + 125 = 845 kr/c NH4H,PO4 xocun 6ynaam.
Oputmagarun 1096 + 1054 = 2150 xr/c HNO; (15) peaknus Oyitnua:

% —5go kr/c NH3z Hu 6ofnamra capdiaananu Ba Hatmwkaaa: 2150 + 580 = 2730

kr/c NH4NO3 xocui 6ymanm.

AMMoHuiinam >xapaéuuna xxamu: 363 + 2730 = 3093 kr/c NH4NO3 xocun
oynaau. bynunr yuyn aca: 77 + 125 + 580 = 782 kr/c NH3 kepak 0ynanu.

bytka tapkmbuma, kr/c xmcodomma: CaS0,+0,5H,0 = 2405; CaF, = 178;
CaHPO, = 1138; NH4H,PO,4 = 845; NH4NO3 = 3093; SiO, = 46; AIPO, = 30; FePO,
=79; spumaiinuran Kouauk = 148, ;xamu 7962 Kr/c spuran Ba Myajijiak XxojJaTUaaru

Mojanap Oynaau.

[apT 6yiinua aMMOHUKANAII Kapa€HUaH CYHT OYTKa Tapkuouna 25% cyB

KOJIMIIIA K€PaK 3U. Y HUHT MUKIOPH:

7962:25 _ ey kr/C HU TALIKHMI KUJIA/IH.

lynnait kummb, ammoHuitnan xapaéauaa: 3981 — (2654 + 28) = 1299 kr/c

CyB OyfiaHau.

bytkanarm CaS0,4¢0,5H,O pan Ttamkapu >xamu OaijgacT Kymiumyasiap

Mukgopu: 148 + 178 + 46 = 372 xr/c HUA TAIIKWI STAJIH.
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AMMoOHMITAI )kxapaéHUHUHT MOJINNA OaliaHcu

2.2 — )kanBai

Kupui Yukum (capd)
KOMIIOHEHTJIap | KI/C KOMITOHEHTJIap Kr/C
Kucnoranu napyanam 0yTKacu: AMMOHHIAJIAaHTaH OYTKA:
CaS04°0,5H,0 2405 CaS04°0,5H,0 2405
Ca(NO3), 1745 CaHPO, 1138
H3PO, 1540 NH4H,PO, 845
AlIPO, 30 NH4NO; 3093
FePO, 79 AlIPO, 30
HNOg 1096 FePO4 79
H,SiFg 109 SpUMaINTaH KOJIINK 372
ApUMalIUral KOJJIUK 148 CyB 2654
CyB 3981 Kamu 6yTKa 10616
Kamu 11133 CyB Oyrnapu 1299
Ammuax (100% ) 782 XamMmacu 11915
Xammacu 11915

Arap aMMOHMiUIaHTaH OYTKaHW JIOHAJOpJialll Wyau OujlaH KypuUTHIICa,
HuTpooc muHepan Yrutu xocun Oymanu. Hurpodocka omum yuyyH sca OyTKara

KaJIM{ XJIOPUJI KYIIWITaHJIaH CYHT JJOHAIOpJIall My OMiiaH KypUTHIIA/IH.
AMMOHMJIAHTaH OYyTKara KajJuii XJ0pua KyIIrI MOJIUI Xucoou

Mypakka0 yFuUT TapkuOHUra sHa OUTTa 03yKa 3JIEMEHTU — KaJIUTHU KUPUTHLIT
aMMOHUIUTaHTaH OYTKara Kajauil XJIOpUJl KYIIUII WYIu OWJIaH amaira OUTupHIIaIu.
by xommnoneTnu xymmum 3ca P,0s5:K,0 = 1:1 mucbatuaa Oaxapunamu. lyanan
kennO ymkkaH Xoima 1186-0,98 =1162 kr/c KyO kymmm Tamabd stunaaum, OyHaarua
0,98 — sputmara P,Os HUHT YTUIIT JapakacHU KYypcaTau.

Kymunaguran K,O muxnopu: 1162:2:746 _ 0/, kr/c 100% nu KCl ra éku
94,2

1840 _ 1937 k1/c 95% mu KCl ra 1yrpu xenaan.
5

KCI 6unan kupaaurad KynmMyaiap MUKIOPH:

1937 —1840 = 97 KI/C HY TAlIKWJI KWUJIAIH.
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XKapaénra kupaguran KCl auar 90% KricMy aMMUaKIIH ceTuTpa OriaH
peaknusra KUpUIaam:
NH4NO; + KCl = KNO3 + NH4CI
Oynma 1840-0,90 =1656 kr/c KCI capdnananu Ba:

1656-1011 _ ,,,, xr/c KNOj3 xamma 1696-535 _ ;00 kr/c NH4Cl xocun 6ynamu.
74 74,6
NH;NO; capgu: 165680 _,.-c kr/C HE TAIIKKI STAIM.
74,6

Mypakkab yrutr tapkubuma: 3093-1776 =1317 kr/c NHisNOj3, myHuHrI€K:
18401656 =184 kr/c KCI xomamm.
bytkanaru xymmmuanap mukaopu (CaS04¢0,5H,0 nan tamkapm):
372 +97 = 469 KI/C HM TAIlIKWJI DTaH.
2.3 —xkaxaBai

bytkanu KCI 6unan apanamrupuin Moyl Ganancu

Kupu Yuxkum (capd)
KOMITOHEHTJIap Kr/C KOMITOHEHTJIAP KT/C
1 2 3 4
byTka: Jlonanopnanaauran 6yTKa:
CaHPO, 1138 CaHPO, 1138
CaS0,0,5H,0 2405 CaS0,4+0,5H,0 2405
NH4NO; 3093 NH;H,PO, 845
NH;H,PO, 845 NH;NO; 1317
AlIPQO, 30 KNO; 2244
1 2 3 4
FePO, 79 NH,4CI 1188
SPUTMANIUTAH 372 KCI 184
KYIIAMYAJIap
CYyB 2654 AlIPO, 30
Kamn 6yTKa 10616 FePO, 79
KCI (texuuk Ty3): SPUTMANTUTaH 469
KyluuMyasap
KCI 1840 CyB 2654
Kymyaap 97 Kamn 12553
Kamu KCI 1937
XamMmacu 12553
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3-amanuii MamFya0T. KOKOpH TeXHOJIOTHSTa aCOCIAHTaH KepaMHuKa, INIIA

Ba 00F/10BYM OyHOoMJIap MILIA0 YMKAPHUIIAA MOJAUI OAJAHCHH TY3MIIIL.

Nmnan makcana:Kepamuka, muiia Ba 60F10BYM Oyromiiap UIILUTa0 YMKapHIIIa
KYJUIaHUJIAQUraH XoM aménap, yjiapra HIUIOB Oepulll yCyJlapu Ba HIUIA0
yukapuiga Moaaui  Oamanchm  Tysum.  “EXCEL”  mactypu  €paamuna

MaTepHaTApHUHT KUMEBUN TapKUOMHU XHCOOIAILL.

Kepamuk maTtepua/uiap nujiad YuKapumaa Moaauid 0aJaHCH acoCHIa
KUMEBUI TADKUOUHH XM CO0J1aLII.

bepunran xoMm-alrbENapHUHT KUMEBHU TapKMOM Ba Macca PELENTH acoCHaa
KepaMUKa MaTepHAIUIAPHUHT KUMEBUN TapKUOWHU XUCOOJaIl Kepak. Xucoouialn
yCyJIM OpKaldu Macca TapKUOWHM OOIIKApHII Ba ONTUMal TapKUOHU aHUKJIAII
OCOHJIAILIA]IH.

MMUCOJI. Kepamuk MaccaHUHT IIMXTa TapKuOu (peuentia oepumaim):

KepaMuk mMaccaHUHT TapKuOU:

Tynpok -  15%,

kaomuH-  40%

nermatutr -30%

kBapi Kymu - 15% (xabmu 100%)

1-XKanpanna xom aménapHUHT KUMEBUN TapKkuOiapu OepuIIras:

Oxcunnap Muxkgopu %
Kowmowentaap | iy | ALOs | Fe,0s | Ca0 | MgO | KoO | Na,O T'ZO
AHIeH | 51 66 | 3337 | 086 | 0,73 | 09 | 1,47 | 04 |1,43
TYIIPOFU
Kaomun
(AHrpen 57,30 | 26,91 | 1,10 | 0,46 | 0,45 | 0,74 | 0,48 | 0,39
OOUUTUIITAH)
Maiick
KBapII 942 | 2,79 | 018 | 039 | 03 | 1,2 | 02 | -
KyMU
Mermatur | 77,52 | 1250 | 0,36 | 0,70 | 0,20 | 4,27 | 4,25 | 0,10
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Tynpok yuyH xucodmaam - 15%0

SiOz:
KuméBuii tapku6 Oyiinua Si0; HUHT
MUKAOpU -51,66 %HU TamIkui dTaau.
51,66nu 100% ne6 omamu3, YHJaH

Al>O3 :
Kumépuit Tapkub 6yitnua Al,O; HUHT
Mukaopu —33,37%HM TaIIKUI 3TajIH.
33,37 v 100% ne6 osiamu3s, yHAaH

Kumésuit tapkud 6yitnua Fe,Os; HuHT

maccazaru 15 % Heua (¢ousHu | Mmaccamaru 15% wneua ¢ousHu
OCpUIIMHU XHCOOIaiMU3: OepUIIMHU XHCOOTaANMU3.
51,66— 100% 33,37 —100%
X-15% X -15%
X=51,6615/100=51,660,15=7,75 | X=33,3715/100=33,37 0,25 =5,01
F8203: CaO:

KuméBuit tapku6 Oyiinua CaO HUHT

Kumésuii tapku6 Oyiimua MgO Hunr
Mukaopu-0,9 au Tamkmn staan. 0,9 HU

100% ne® omamu3, yHIaH Maccajaru
15% wu HewadouzHu  OepHILIUHU
Xuco0Iainmus.
0,9 — 100%
X —-15%

X=0,9-0,15 = 0,14 MgO

Mukaopu-0,86%mnuu  tamkua  dtagu. | MuKaopu-0,73% HU TamKWa  dTaju.
0,86un 100% ne6 omamus, yHnaad | 0,73 mm  100% ne® omamus, yHAaH
Maccaaru 15% wHeuwa (¢ousHM | Maccamaru 15% u nHewa QousHu
OepUIIMHU XHCOOTaMu3. OepHUIIHU XHCOOIaMu3.

0,86— 100% 0,73 —100%

X -15% X —-15%
X=0,860,15=0,13 X=0,730,15=0,11
MgO: K;0:

Kumépuit Tapku6 Oyitmua KO HUHT
MuKIopu-1,47% HHM TamIKWI DTAaaH.

1,47 au  100% ne6 onamu3, yHIaH
maccaaara 15% wu nHewa Qousnu
OepUIIMHU XHCOOIaMMU3.
1,47 —100%
X —-15%

X=1,470,15=0,22

Na,O:
Kumésuii Tapku6 Oyiinua Na,O HuHTr
mukaopu-0,4% uu tamkwun staan. 0,4

TiOzZ
Kumésuit tapxkub® Oyitmua TiOHUHT
1,43 % uu tamkwuia sragd. 1,43 HuU

HU 100% ne6 onamus, yHzaaHd | 100% ned omamu3, yHAAH Maccaaaru
maccagaru  145% wu Hewa QousHu | 15% u Heua ¢ousHu OepULIUHU
OepUIIMHU XUCOOIaMU3. XUCO0JIalMu3.
0,4 — 100% 1,43 — 100%
X —-15% X -15%
X=0,40,15=0,06 X=1,430,15=0,21
Xucobmapuu MS EXCEL xkommeioTep mactypuaa Oaxapuil —aH4Ya

KyJaWIuKIap TYFIUpPaAd. XO3UPrd BaKTAa HIUIA0 YUKAPUILI KOpXOHaIapuja
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MacCaJlapHUHI  [IMXTa Ba KUMEBUM TapKUOJIapWHU XHMCOOJAIIa KOMIIBIOTEP
TU3UMUJIAH KEHT KYJUTAHUIMOK/A.

MS EXCEL pactypuaa xuco06aiil y4yH aBBaj SSHTH JOKYMEHT O4YaMU3 Ba yHTa
1 »angBamHu (MACCAHMHI IIMXTA TapKUOM) Ba 2 >KaJBaJIHM (XOM aménap KUMEBUI

TapKUOM ) KHPUTUO KYSIMU3:

@‘1 = BT R S \ " raschet [Pexum coemectmocTu] - Microsoft Excel - # P
Wl BcTaBka c AdaHHble PELEHIMPOEAHHE Bug @ - = x
— i ﬁ =~ Yucnosol T YenoeHoe popmaTpogarne * || 32 Borasne v X v
53 calien LB | S wpuampusan KaK Taéanuy T ;’" Yoanute = E 4 5' [ﬁ
srmm (% & 5 [@|&- A : i o |2 et o
Byep o6m... = LWpupT E} BbipaBHWEaHMHE FS Yucno F} CTInmn Aueiikn PeaakTHpoBaHue
117 e | ¥
A B C D E | F | G \ H | 1 K
1 TYNPOK Kao/IMH nermaTmT KB KyMM 1 agsan
2 0.15 0.4 0.3 0,15 YUHHMHMHT WKXTa TAPKWGK
ER 1
4 Xom alwénapHUHT KKMEBHIH TapKUbK 2 WHadBan
5 | Komnonentnap |Okcvpnap mukgopu %
3 5i02 Al203 Fe203 CaO MgO K20 Na20 Tio2 [
7 |AHrpeH Tynpofu 51,66 33,37 0,86 0,73 0,9 1,47 0,4 1,43
8 |KaonwuH (AxrpeH 6 57,3 26,91 1,1 0,46 0,45 0,74 0,48 0,39
9 Maiick 94,2 209 0,18 0,39 0,3 1,2 0,20 =
10 |Mermartmr 77,52 12,5 0,36 0,7 0,2 4,27 4,25 0,1
11

IOxopunarn mabiaymotiiapuu uHOOATra onubd 3 KaaBaJHU TYIAUpamMus3. 3

KaJBaj/a MUXTAHUHT KUMEBUN TapKUOWHU XUCOOJAI HATHKAJIapU KEJITUPUIITaH.
dopMmynanap KUPUTHUIIT yUyH FOKOpHIary Oy foaTopI/Ira Kepakiid (popMyiaiapHu

é3mnanu €k Talép dbopmynanapaax dbolnananunaau (macanaH,
[TPOM3BEIAEHME — kynaittupui, PASHOCTDb- aliupui kabu). Macanan Tynpox
yayH SiO; wuHr xucobnam yuyyH B15 sueiikacura =I[TPOU3BE]I(A2;B7)
dopmynacuau kuputu6 Kysamus; AlOsyayn C15 sueiikacura =I[TPOU3BE]JI(A2;
C7) dopmynacunu; FeOzyuyn DIS  sueiikacura =[IPOU3BE]JI(A2; D7)
dopmynacunu; CaO yuyn E15 sueiikacura =ITPOU3BE]I(A2; E7) dopmymnacunu;
MgO yuyn F15 siueitkacura =IIPOU3BE/I(A2; F7) popmynacunu; KO yuyn G15
sueiikacura =[IPOU3BE/I(A2; G7) popmynacunu; Na,O yuyn H15 sueiikacura
=[IPOU3BE/I(A2;H7)  dopmynacunu; TiO, yuyn I15  sueiikacura
=[TPOU3BE]I(A2;17) dopmynacuHu KHpUTWITAY, aBTOMATHUK Tap3da >KaBoO

yuKaau. XyAad Iy TapTuOaa KOoJraH XOM aménap OpKalu KUpaauraH OKCUjap
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MUKIOPUHU XHcoOnam ydyH (QopMmyialapHu KUPUTUO KYsIMH3 Ba HaTmkaga 3

*KaJBal ( IIMXTAHUHT KUMEBUU TapKUOM) Tal€p OVnaau:

Do)\ d9-C- s raschet [Pexum coemectumacti] - Microsoft Excel
1o
fnaeHan | Beraeka PasMEeTKa CTPaHMLE! Oopuynel  JaHHee  PeueHsuposaHde  Bug
= A= O6uwii  ~ i VoosHoe dopmatuposakme T | 39
B N N I = =9 & =2 i bopuarip :
— - |@* % 000 ﬁwopmampoaamKaKTaﬁﬂMLu,r* ™
BiTaeuts |- A== i= = o
B K& 4@ avj|== fag ;fg I_?-}CTMHFI'-IEEK' Ejﬂ
Byqep oM., Wpngr ] BripaBHuBaHNE || Yoo T CTonu
AN w0 Je | Miwran unHHK TapkuGH
A B C D E F e H | ] f
1 | | | | | | | | I
12 (LIixTaHHHT KMMEBHR TapKHEH 3 mafGan
0 ! %
13 | KomnoxewTnap sl Cymma
14 5102 A1203 Fel3 (a0 Mel kK20 Na2( Tio2
15 Tynpox 775 5,01 0,13 0,11 014 022 0,06 0,21
16 HKaom 292 1076 0,44 0,18 0,18 030 019 0,16
17 Keapurmw | 1413 042 003 0,06 005 0,18 003
18 Nemanr B 3T 0,11 021 0,0 128 128 003
= -
CHLWDWIGETA | cane | 1994 | o070 056 ) 198 156 040 | %6l
19 |H Macca Tapruiu
THLLTEH YHHHA
 [— 7270 2130 0T 060 045 211 156 043 -
21

19 xaropma cymma ¢opmynacuu Kyiunb6 umkamuz: =CYMM(B15:B18);
=CYMM(C15:C18) Ba x.k., 20 xaropma tapkuOuu 100 %ra kentupuin ydyH
onmHran pakamuapuu =B19/J19*100; =C19/J19*100 Ba x.k. (opmynanapu
acocujia Xuco01ab YuKamus.

3erep dopmynacu acocuga UYMHHUHUHT Kucnmotanuk Kod)PUIUEHTUHU
XUCOOJIaIll YUyH OKCUIJIAPHUHT MOJI MUKAOpIapu aHukjaanuo, ynapauar RO, RO,
,R203 rypyxmapra axkpartuin kepak Oynmaau. 4 skaaBaijia OKCHIJIAPHH TYpyXJiail
yuyH (popmynanapau kuputamus: C kaTopra 3-xaaBaqHUHT 20 KATOPUHU KEpaKIn
paKamJIapuHU KupuTamMu3, D KaTopra OKCUIHUHT MOJ MUKIOPWHU aHUKJIAII YIyH
dbopmynanu kuputub Kyiusmus, D35 karopuma CaO+ MgO+K;0+Na,0=0,071
MoJutap MUKaopu cymmacu, E katopaa aca 0,071 Hu 1ra TeHr Kuiaub ojirad xoJijaa

KOJIT'aH OKCUAJIAPHU MHUKIAOPHU aHHUKJIaHAIW
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4 >xanBan ((opMynanapu KYpHUHHIINAA)

dopmynanapHd KUPUTraHAaH CYHr 4 »KaaBajiga OKCHUIAPHHUHT TypyXJaml

[ el - - raschet [Pexum coemecTumocTi] - Microsoft Excel
| rnasHas I BCTaBka PasMeTka CTPaHMLE! Dopmynel JaHHele PELlEHIUpOEaHHE Bug
E s Times Mew R¢ ~ |14 - == E Yncnosol v | 5*= BcraBuTe v 3 - ﬂ

s Ha ||| & g -||A & =|=d- B2 % o] P vaawm - Bl

| CTABNTE | | {1 | THAK | g i OpPTHUPOE|
‘ - ||&’A.’| G | B ] - EQ’ODMET’ HQ' W GUAETP
Eydep o6mM... LW pudT T || BopasHwsaHue = Yuecno = Aueiirkn PegakTup|

E29 ~ @ Jfe | =D29/D35
2 [ B [ c [ o I E [ F [

==

23 4 xangsan

OmcHmmap Monsgynap Maccagare ORCHITAp Omcrmapean R0 ga RO
Jizal] MApHIET
OFHQITHCE MHEZODH TYRYRIAL MHEEEODHEH lra
25
== TeHrmanITEpED
Yo MomIapga

26

27 | 8102 &0 =B20 =C27/B27 =D27/D35 =EAT

25 | Ti02 80 =120 =C28/B28 =D28/D35 =E28

22| AlO3 102 —cz0 —C20/B29 |-pas/pas —E20

3o |FesOs3 160 =D20 =C30/B30 =D30/D35

31 |Cal 36 =E20 =C31/B31

32 |MgO 40 =F20 =C32/B32

33 | K0 o4 =G20 =C33/B33

34 [Na0O 62 =H20 =C34/B34

as —CWMM{D31:D34)  |=CYrM{E31-E3L)

36

yUyH HaTHXalapyu HaMOEH OYiaau:

Iﬁ% [ I = raschet [PeXMmM coBmMeECT
= NasHan EBcraeka PazmeTEa cTpaHMLB Do p MMy Bl AdaHHEI2 PeweaH
_h_:] %& Calibri - 11 - |A‘ Avl |§ G LA
Ha | &2 - 9
BCTasMTe > (3 &2 U ~||E -3~ A || = «.0 .00
- - SO0 S0
By ep aGm... = LU p T I ErlIpaEHWMEaHKME D= Yrron
Q40 -~ @ s |
& B c [m] E F G
22
23 ODHOWO S BFHM My Pysns A Haasan
29 OrecHIUTa D MAomesyama Maccamard ORCHIUTADY COECHILTA P EH R0 ga BO
Z5 R R SSRGS e (AR R T JI3YHEHT
oo MMOIJLITAE I WO IO EEE
26 a 1ra
27 | S0 &0 72,70 1.212 17 . 0089 17.01
28 |Ti0O, BO 043 0. 005 00751 008
ze Al 102 21,30 0. 2009 20312 2,903
20 |FexO5 160 0.75 0. 005 0_ 0660 0,07
21 |Cal 56 0_ 60 0,011 1
32 (Mg 40 0,45 0,011
22 | KO o4 2,11 0,022
s INa, O 62 1.66 0,027
25 0,07 1 1, OO
=&
27 uEHEHEHI KECOOTATHE Ko dhanmeaETHHE XHCOO/ Iam:
3=
23
A0 EE = = ROy
41 R]O—RO— 3 ZR]O_:
g2
a3 KK= (F27+F28)/(F31+ 3*(F29+F30) = 1,71
FrY
a5 Farrax =maEmorap vavHe KE=1.1-1.3
a6 oo sMuHHEIIAp veaveE R = 1. 68-1.75 .
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Kucnoranuk kodpuuMeHTHHN aHUKIAml Yy4yH Kyhugarn QopmynaHu

KHPUTHUO KYSIMU3:

KK= (F27+F28)/(F31 + 3*(F29+F30))
KK=1,71
MS EXCEL nmactrypuma xucobmantHuHT siHa oup ad3ammru — Oy XoM aménap
anmMairanga €ku JacTia0Kd IMuXTa TapkuOu Y3raptuprwiranga (axar 1, 2
KaJlBajra y3rapTUpHUIILIAp KUPUTUIAIU, KOJIraH JKaJBajuiap 3ca WITapH Ty3HITaH
dopmyrnanap acocuja aBTOMATHK paBUIIIA KeluO 4uKaaud. by aca xwucosmamira
cap(aHTaH BaKTHHU TS)KalIU Ba XUCOOIANUIAPHUHT aHUKJIUTUHYU Ba TYFPYIATHHH

TabMUHJIAAIN.

Kepamuk maccaHuHr MoJieKyJasp GopMyIacMHA XHCOOIANII.

Kepamuk MaccanvHr MoJieKyJssip (hopMyslacuHu 3erep TOMOHU/IaH AaHUKJIaHTaH
Ba yHU anabuétmapaa 3erep dopmynacu ne6 artamanu. Kepamuk MaccaHuHr
MOJIEKYJIIp (POpMyJIaCHHM XHCOOJIAIl OpPKajdd Macca TapKUOHWIAard OKCHUJIJIAPHUHT
MHUKIOPJIAPUHHU TYFPHUIIALLL, JIO3UM XOJUIApAa KyIIMMYalap KAPUTHUIL, KAMAaUTHPHUILL
€Kd OIMMUPUIIT MYMKHH OYynanu.MaccaHUHT  KUCIOTaTUK KOA(D(PHUIIEHTH YHUHT
KaiicCk Typyxra KHPHUIIM XakKuJgarm MablIyMOTHH Oepamu. Kucmoranmk
Koo puIMeHTn KypcaTKMuM KaTTUK 4YuHHWIap yuyH 1,1-1,3 rada, 1oMinox
yuHHWIAp yuyH 1,68-1,75 raya. Kucnoranuk koadduiuentu Oy kypcaTkuuiapiad
IOKOPY YMKCa, JeMak, OyHJai KepaMHUK MAaCCaHWHI TEPMUK OapJoIUIUry
KaMJIUTUJIaH Ba YHUHT MYPTIUTHIAH JajojaT oepaiu.

Maccanunr Mosekyiassp (OpMyJacCMHH XaM XHCOOJall y4yH MacCaHUHT
KAMEBUH  TapKUOWJArd OKCHJJIAQDHUHT MUKJIOPUHHU  YJIApPHUHT  MOJICKYJISP
orupyMrura 6ynuo xucobmanaau, Macaial kepamuk Maccanaru SiO HUHT MUKJIOpU
71,51 %, SiOyauur Monekynsp orupiaurd 60 ra TeHr. XucoOmamn ycyiu
71,51:60=1,1918. Illy TapTu6 Oyiindya xamMmma OKCUJIAPHUHT MOJIEKYJISIp MUKIOPH

XUCOOJIaHAIH.
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Okcuna- Monexysip Maccamaru okcuap OkcumapHu R20 Ba RO
nap OFUPIIUTH MUKJIOpY rypyXJianr JIAPHUHT
% MoJIapaa MUKJOpUHH lra
TEHTJIAIITHPHII
SiO; 60 72,70 1,212 Na.O - 0,377 17,01
TiO, 80 0,43 0,005 K20 — 0,316 0,08
Al,O3 102 21,30 0,209 Ca0 — 0,1505 2,93
Fe20; 160 0,75 0,005 MgO-  0,1575 0,07
>=1
CaOo 56 0,60 0,011 Al2052,93 1
MgO 40 0,45 0,011 Fe.0s 0,07
K20 94 2,11 0,022 SiO; 17,01
Na.O 62 1,66 0,027 TiO, 0,08
¥=0,071

R,O Ba RO mapuunr mukmopuHu 1 ra TeHrIAmTUpPUO oJrad, MacCaHWHT

MOJIEKYJISIp (POPMYJIACHHU YHKAPaMU3.

Na,O 0,38
K20 0,31 Al,O3 2,93 Si0, 17,01
MgO 0,16 Fe.0s 0,07 TiO; 0,08
Ca0o 0,15

Maccanuar — Mosekyynsip  GopMyiacH  OpKaJiM  YHMHT  KUCJIOTaJUK

KOA(OPUIIMECHTHHY aHUKJIAIl MyMKHH. Y KyHugara gopMysia opajid XucoOJaHaIu.

3 Sio, +TiO,
CaO+ MgO+ K,O+ Na,O+3-(Al,O + Fe,0,)

Ky

Texkmupunaétran KepaMUK MaCCaMHU3HHMHI MOJIeKyJsap (gopmynacu Oyiinua
YHUHT KUCJIOTAIUK KOdDPUImeHTn QGopmyiia acocuaa XxucooaanMus:
17,01+ 0,08
K=o =171
1+ 3 (2,93+ 0,07)
Jemak, Ou3 TeKIUPAETTaH KEPAaMUK MaCCAHUHT KUCIIOTAIUK KO3 puueHTu 1,
71ra Tenr. by kypcaTkuu Oyiinya TeKIMpUIAaETraH Macca IOMIIOK YMHHHUTA XOC,

YJIIApHUHT TUIIUII TeMareparypacu Ba Kepauka-TexHonoruk xoccamapu ['OCT
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tagabmapura >xaBo0 Oepumn Kepak. by wmacca acocuma wmad YUKapHII
KOpXOHAaJIapy/ia IOMIIOK YNHHU OJHUII MyMKHUH.
1- rypyxra Tonmmmpuk

Kucsoradbapaom FUIITHUHT KUMEBUHM TAPKUOUHU XU C00J1a0 OepuHT.
Kepamuk maccaHuHT TapKuOu:
Kaonun — 55%
[Termatut (JIomabymnok) — 10 %
Tymnpok - 15%
[TamoT 20 %

2- TypyXra TONmHpHUK
Kepamyk KOIIMHHMHT KUMEBUI TApKUONHHU XU C00.,1a0 OepuHT.
KepaMmuk MaccaHUHT TapKHOHU:
Kaonun (AHrpen ukkmiamuu 6ovutuimaran) — 35%
bexob6oa moppuput — 35 %
[Termatut (JIomadymok) — 30 %

3- rypyxra TONmuHpHuK
Kepamuk maccaHMHT KUMEBMI TADKUOMHM XM C00,120 OepuHT.
Kepamuk maccaHuHT TapKuOu:
Kaonun — 50%
[TermaTtut (JIomadymnok) — 25 %
Ksapi kymu - 25%

4- rypyxra TONmMpHuK
Kepamuk maccaHMHI KUMEBMI TAPKUOMHM XM C00,120 OepuHT.
Kepamuk maccaHuHT TapKkuOu:
Tynpok — 25 %
Kaonun (6oitutmiran) — 25 %
[lermatut (JIsarap) — 32 %
KBapu kymu — 18 %.

XoM aménapHuHT KUMEBHM TapkuOu 1-kaiBayiia KeNTUPUIITAH.
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1-xanBaJi.

Cuiukar Ba KHi’iHH 3pm"umraﬂ HOMETAJJI MaTepHuaJjaap HIILJIA0 YUKapuijaa

KYJUIAHUJIAAUTAH XOM alIEJTAPHUHT KHMEBUI TAPKUOU

Ne XoM aménap SiOz A|203 Fe, Ti02 MgO Cao K,0 Na,O SO3 Lo
03 II.
1 2 3 4 5 6 7 8 9 10 11
AHTpeH 61,77 24,94 0,36 | 0,1 2,05 0,3 0,9 0,37 0,48 8,85
1| MKKATaMH
OoMHuTHIMaraH
KaOJIUH
AHTrpeH 56,2- 21,4-280 | 1,4- | - 0,3-0,4 | 0,5- 104
2| GoituTHIraH 58,5 18 0,8 -
KaoJIMHU 11,0
Amnrpen KK 55,7 29,0 1,0 0,35 0,5 0,7 0,5 1,0 11,3
3| GoituTHIMAaran
KaOJUHU
Amnrpen KK 48.3 36.1 1.0 0.3 0.2 0.6 05 12.8
4 GoMuTUIraH
KAaOJUHHU
TorkeHT 51,6 11,8 2,20 | 0,7 2,9 11,5 2,0 13,0
5 néccu
DooB néccu 44,4 91 2,8 0,6 2,7 17,2 0,9 2,6 10,6 55
FeO CO;
6 1,6 0,1
Fe, P,Os
O3
[IpomroBrans 57,7 15,2 0,6 0,5 3,7 2,1 1,1 4,1 4.8
néccu FeO 2,6 CO,
7] 2,7
Fez
O3
JenroBuann 56,9 17,0 3,3 0,8 2,9 2,6 15 2,2 1,3 59
néccu FeO MgO CaOo CO;
g 3,2 0,3
Fe, P,0Os5
O3 0,1
MnO
AImroBuanb 53,8 9,9 1,1 0,5 3,2 12,3 15 1,3 8,9 2,0
néccu FeO CO;
9 3,6 0,1
Fe;, P,0s
O3 0,1
MnO
DIIOBHATH 60,7 19,4 0,7 0,2 2,0 2,2 1,3 3,2 2,3 1,9
néccu FeO CO,
4,3 0,1
10 Fe2 P205
O3 0,1
MnO
Kepoit 97,2 0,03 | 0,06 - - 0,28
KBapI[ KyMH FeO Na,O+
0,16 K20
11 Fe;
O3
0,00
3
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Crz

O3
KymanToit 97,2 0,3-1,6 0,03 | - - -
KBapIq SiOz A|203 FeO
KyMH 0,68 0,20
TiO; Fe,
12 O3
0,00
3
Cr
O3
Kapmana 89,0 0,6-5,2 0,03 | 0,20
KBapIl Al,O3 FeO
KyMH 0,36
Fe,
13 O3
0-
1,9
Cr;
O3
XoMm aménap SiOz A|203 Fe, Ti02 MgO Cao K,0 Na,O SOs3 Il
14 O3 II.
AxMypn 73-97 1,4-4,7 0,14 | -
15/ kBapig 2,7
KyMH
Maiick 94,2 2,79 0,18 | - 0,3 0,39 1,2 0,2 0.54
16/ xBapi 6
KyMH
Conma - 57,2 42,8
17,
I'yzap
18| nonomuru 15 0,8 0,1 20 31 - 0,1 46,5
[Iuma cuauru 73 1,88 0,12 4,00 6,00 1,00 14
19| (mepaza oiiHa)
Jlomabymnok
20| mana mmnatu 73.23 15,41 0,08 0,31 0,70 5,72 3,20 -
KBapu kymu 98,73 0,63 0,00 0,11 0,06 0,14
21| HoBocenoBckuii 32
O3oT1001M 83,6- 3,0-6,5 0,62 6,8
KBapII- 88,2 - Na,O
nana 0,88 +
22 LIIATHIN K0
Ywsiin 76,0 0,93 | 0,10 49 2,7
KBapIl- Fez
23 nana 040,
LIATHIN 15
FeO
Kapnat 71,2 15,7 0,95 | 0,2 3,9 0,25
24| xaojuHIaIraH
TPaHUTH
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Bomnacrauntim | 35,46 1,18 425 | - 0,74 - 0,36 0,1 19,6
25| xonuentpatBK- 1 5
70
Ksapn- 75,2 19,10 0,3 0,1 0,15 0,04 0,2 3,5 1,41
26/ cepunuTian
YUHHH TOIIH
Ksapn- 68,9 215 0,04 | 0,3 0,3 0,2 7,2 0,6 0,26
o7 KAOTHHHT-
TUPOPIITUTIN
YUHHH TOIIH
Koposyn-6030p | 52,0- 1,0- | - - 8,5-
og KBApIL- 68,0 52 13,8
Jana
HIIATHIN
Hurmron 62,3- 1,12 | - - 4,8-
29 xBapiuH 76,6 -2,8 8,1
Kapkyprou 62,1- 0,8- |- - 6,6-
30 xkBapIIH 715 3,2 10,5
Yprenu 60,0- 2,0-4,8 - - 7,3-
31 xBapuu 68,3 Fe,03 11,8
SiO;
Tabakym 76,2- 0,22 | - - 2,04-
32| xBapmn 87,0 -3,2 9,33
Kmusryit 81,7- 0,40 | - - 3,24
KBapILTH 91,9 -
33 1,15
34 Marmikynyxk 97,6 0,1 - - 0,2
KBapIH
Hykyc 83,74 5,59 0,73 | 0,23 0,69 2,78 1,17 2,14 0,09 3,07
35 Gapxan
KyMH
bazanet 49-50 15-16 20- - 6-6,5 9-11
36 28
AHJE3UT 60-61 15-16 6,5- 2,0-35 | 5,5- 7-8,5
37 7,0 7,0 Na,O+
K>0
Juabas 49-50 11-13 5-15 7-9 4-5 4
38 Na,O+
K>0
Kapmana 4545- | 7,35- 2,44 2,94- 3,53- 0-4,80 | 1,42- 11,4
39 Tyhdurn 59,47 13,76 - 4,60 15,01 Na, O+ | 4,42 0-
4,90 K20 18,0
8
Tasron 2,14- 0,62-0,67 | 0,34 0,84- 53,8- - 0,03- 40,5
40 MpaMop 2,28 - 0,85 54,3 0,84 7-
YUKUHIUCH 0,35 40,9
9
Bbekobon 62,88 15,52 3,04 2,09 2,54 6,88 0,10 4,48
nopdupuTH FeO Na,O+ | SO3
41 1,47 K20
Fez
O3
Koroun 6,16 1,56 1,36 1,56 37,91 0,96 51,03
42| runcromu Na,O+
K20
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Panrmu 26,40- | 3,24-6,98 | 4,16 9,54- 19,26 | 0,81- | 0,05- 0,08- 13,6
MeTalll 33,00 - 15,25 - 1,62 0,57 0,15 0-
150080 0] 8,16 MgO 25,25 P20s 17,2
YUKapUII 3,04- CaO 0,70- 0
43 xopxoHacH 4,19 1,16
YUKUHINCH BaO SO3
3,05-
4,25
PbO
DnekTpo- 43,49 2,86-2,88 | 0,68 | - 2,18- 45,44 1,54- 2,32
44 TepMo- - 2,22 45,6 1,61 -
dhocdop 0,71 2 P20s 2,45
TOIIKOJH
I'muex 73,96 11,55 3,93 0,85 3,76 2,14 1,36 -
45 Na,O+ SO;
K20
46 T'ypya 15,64 0,24 0,12 0,45 0,61 0,28 0,48 0,18 82
MTyCTIIOFU
T'ypya 86,48 1,33 0,64 1,93 3,36 1,57 2,09 0,45 1,68
47| myctioru
Kynu
OxaHrapoH 1,50- 0,30-1,22 | 0,10 0,28- 51,25 | O- 0-0,15 | 0,05 40,8
48 OXaKTOIIN 4,38 - 1,0 -54,0 | 0,15 P,0s5 4-
0,56 42,9
0
OKrToIII 43,12 20,78 052 | 0,44 0,30 0,42 5,56 21,38 7,52
49 anynutu Na,O+ | SOs
K20
50 I'yuicoi 24,83 34,17 0,42 0,06 5,90 1,16 33,45 -
ATYHUTH SO3
Onmanuk 14,07- | 0,09-1,11 | 0,22 | 0,06 0,06- 27,26 | 0,20 0,10 0,2-1,7 8,04
dhochorumcu 15,92 - 1,15 - P,0O3 -
51 0,69 33,48 35,8- 17,4
Fe; 41,99 0
03 SOS
0,47
59 XoMm aménap SiOz A|203 Fe, Ti02 MgO Cao K,0 Na,O SOs Il
03 1I.
SHrnanrpex 55,60 22,60 495 | 0,91 2,20 9,10 1,20 0,44 0,02 0,74
NDCxymm Fe, P20s
53 Os 1,09
1,15 SO3
FeO
54 AHrpen 47,94 13,06 5,70 1,02 23,08 - 2,40 6,80
I'POCkynm
AHrpen 22,90- | 6,31-7,48 | 0,71 0,89- 66,55 - 0,99- -
55 ok 23,47 - 2,02 - 0,13
KIIMHKEPH 0,81 68,17
OxaHrapoH 22,0- 4,89-5,13 | 4,32 1,65- 65,25 0,37- 0-0,84 -
56 LIEMEHT 22,14 - 1,75 - 0,71 SO;
KOMOMHATH 4,38 65,63 Na,O+
KIIMHKEPH K20
Hagsouwuii 20,04 5,34 4,04 2,27 65,15 - 0,10 -
LIEMEHT S03
57| 3aBoaun 0,84
KIIMHKEPH 6omkan
ap
Bekobon 20,68 4,52 4,05 | - 1,73 65,92 2,15
LIEMEHT SO3
58| xoMbOuHaTH 0,70
KIIMHKEPH 6omkan
ap
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TomKTU 28,95- | 1,72 3,60 | - 0,84 54,76 1,85- 0,32
oenur 29,23 - - 2,05 -
KIIMHKEPH 3,68 55,36 P,0s5 0,50
59
2,01-
2,20
SO3
60 AxOypiauH 7,50 2,07 0,84 1,17 47,24 | 0,49 0,94 0,20 39,5
Mepresun 3
61l [opnuray 9,86 3,54 0,96 0,71 45,24 | 0,62 0,95 - 37,9
Mepresau 1
Koitramm 37,22- | 1,00-3,33 | 0,64 | 0,06- 1,00- 40,50 0,19- 0-0,10 2,52
BOJUTACTOHUTH 50,46 - 0,08 3,95 - 0,84 -
62 0,80 MgO 42,89 Na.O+ 12,5
0,07- K20 0
0,09
MnO
63 Tackasrau 51,25- | 19,70- 14,6 | 0,65- 0,32- 0,60- | 1,39- | 0,10- 0,11- 6,70
oxpacu 51,86 21,01 4- 1,22 0,65 0,74 1,70 0,30 0,24 -
15,6 9,01
4
64| Cynepdocdar 27,90 0,10 0,12 0,30 0,30 31,03 0,10 0,12
3aBO MgO Na,O+
YNKUHINCH- 0,01 K20
HaTpHii MnO
KpeMHe-
¢dropuan
65 Yacosspck rumu | 53.0 32.6 15 0.7 0.6 0.3 2.7
66 IpyxkoBKa 61.6 24.7 0.8 0.7 0.8 2.9 0.2
THJTH
67| SAnrmmeeiinapc | 55.1 32.3 0.8 0.6 0.6 2.1 0.3
K THJIH SiO; Al,O3 Fe, MgO Cao K20 Na,O
O3
68 Huxudoporck 58.8 21.7 9.3 0.6 0.6 1.9 0.9
THJIH
69 Huxomnaesck 62 24.3 2.6 1 0.8 25 0.3
THIIH
70 Humxnee- 57.6 29.2 2.95 0.9 0.2 -

VBenck ruam

1 Ba3uda:

Kymumua Basudanap:

“OnoBOapaoil KepaMHK MaTepuamiap” Ba “XyXaluK KepaMHK MaTepuamiap”
TyIIYHYAJIapuHU “‘BeHHa nquarpammacy’ épaaMuga COJIUIITUPUHT.
yury

Qapkiu
Kuxatnapu

0 N W

OmnoBobapom
KepaMHK

YMymun xxuxatiapu

Xyxanmuk
KEpaMHK
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3-Basuda: Kepamuka maxcynotiapu unuiad 4uKapuIiIa UIIATHIAIATaH XOM-

aménapra oun ‘“Uapxnanak” »aJaBaJMHU TYJIAUPUHT (Moaaara Kapad

+ €xkm - OenrucuHU KYWHHT).

Tomkoin
[ITamot Tun

Monnma .

IIIIaTHu

Kenraro
BYAHXO0
M-amé

IlnacTi
K XOM-
ameé

Opurru
wjiap

3-Basuda. Kepamuk marepuamnap umad 4YUKapuIaa HIDIATHIAAUTAH XOM-

amémap 6yiinua “Kanmait?” meroam épaaMuaa KaaBaaH! TYIUPUHT

XOM-

aIJIeJ'Iap \ Kanaii?

Kanpaii? Kanpaii?
Kanpaii?
Kanmait?

N\

Kanpgait?

Kanpgait?
Kanpmait?

Kanpaii?
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Maxanauii xom awénap acocuoa WUwa Mamepuaiiap uwiad yuKapuuoa
wuxma mapKudOuHu xucoonaui.
1-rypyxra TONIIMUPUK

Kypuiaum nepazaoitHacMHUHT KUMEBUH TaKpUOM Kyinmaarnda OepuiraH:

. Oxcuanap MEKIOpH, Macc.%
Aepasaoitia 7G5 TTALO, | CaO | MgO | NaO
72,0 1,40 7,50 3,50 15,60

Kentupunran Ttaptub Oyiimua KypwiWil jaepa3a OWHACHHUHT IIMXTa
TapKUOMHU aHUKJIAHT (XOM aménapHUHT KAMEBUU Tapkubu 7 — wuIoBajaa
KEJITUPUIITaH).

2- TypyXra TOIIIHPUK

“IImpekc” mMIIACKH WIUIA0 YUKApHILI YYYyH KyHugaruda KAMEBHUM TakpuO

OepuIraH:
“ITupexc” Okcuiap MUKJIOpH, Macc.%
INHUIIacHu SIOZ A|203 B203 CaO NazO
81,0 2,0 12,0 0,5 4,5

Kentupunran taptu6d mumanyd vnuiad YUKApUIl y4yH MIMXTa TapKUOWHU
AHUKJIAHT (XOM améIapHUHT KUMEBUN TapKUOM 7— MIIOBala KEITUPHUIITaH).
3-TypyXra TOMIIUPUK

ApPMHPOBKAJIM Ba HAKILIM OWHAHMHI KUMEBUU TakpuOMW Kyhujmaruda

OepuiraH:
A Oxkcuiap MUKI0pH, Macc.%
II)JXHIII)I(ZIBHK(?JI;EaBa SiO, Al,Os CaO MgO Na,O
K 725 0,90 12,60 1,00 12,50

Kentupunran taptu6 Oyitnya mumanu uinriad YuKapyil yuyH IIMXTa
TapKUOWMHU aHUKJIAHT (XOM aliénap KUMEBUM TapkuOU KaJBajia KeJITUPUIITaH).

4-rypyxra TONIIUPUK
Kumé-nadoparopusi mumacu kuMEBUil TakpuOM Kyinparnya 6epuiran:

Kumé- Oxkcuyiap MUKI0pH, Macc.%
JadopaTopusi SiO; Al,O5 CaO MgO Na,O
U IIACH 72,00 1,50 10,00 2,50 14,00

Kentupunran taptu® OyitMua mumiaHu uIDiad 4YMKapuil y4yH IIMXTa
TapKUOWHU aHUKJIAHT (XOM amiénap KuMEBH TapkuOu 1 jxanBasnga KeATUPUIITaH).
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TapKUOU

1 :xkaaBaa
[Inma Marepuayiapu OJHIIAA KYVIAHUJIAIUTAH XOM-AIIEJIAPHUHT KUMEBUH

XowMm améHu T'oct Oxcun Tapkubu macc.%
HOMJIAHUIIIN Tajgabu
Kuzg.
SiO2 |Al,03|Ca0 [MgO (K20 |Na20 Fe, O3 HVKOT.
Maiick kBapy  [27501- (94,2 12,79 (0,39 |0,3 |1,2 |0,2 0,18 0.546
KyMH 77
Kepoii kBapry  |27501- (97,2 0,06 |- 0,28 0,03 FeO
KyMH 77 Na,O+ 0,16
K20 Fex0O3
0,003
Cr03
Kynanroit 27501- (97,2 |0,3- |- - - 0,68
KBapu kymun 77 SiO2 (1,6 TiO2
Al,O3 0,03FeO
0,20
FeoO3
0,003
Cr03
KBapu kymu 27501- 198,73(0,63 0,11 (0,06 0,0032 0,14
HoBocenosckuii | 77
Kapmana 27501- (89,0 |0,6- 0,20
KBapi kymu 77 5,2 TiO2
Al,O3 0,03 FeO
0,36
Fe,O3
0-1,9
Cr03
Axmypn 27501- |73- |1,4- |- 0,14-2,7
Ksapi kymu 77 97 4.7
I'y3ap 23172- 115 10,8 31 20 - 0,1 0,1
46,5
IOJIOMHUTH 79
JlomomuTt 23172- 13,2 |2,57 |27,06]19,62 0,53 47,77
79
Myuma cuanrn [111-90 (73 1,88 6,00 (4,00 (1,00 | 14 0,12
(mepaza oiiHa)
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JlonaGyox 13431- (73.23(15,41 10,70 |0,31 (5,72 (3,20 |- 0,08 -

Jaia mmaTu 77

Jlsarap nanma 13431- (65,57(19,54 11,63 |0,18 (10,03(2,01 0,32 0,72

IATH 77

Texuux 0,40 |97,90( 0,35 - 0,05 11,29

TJIMHO3EM

IToram 65,74 34,26

Conma - - - - 57,20 - 42,80

133%0) 1,47 53,90| - 0,60 1439

Kypromun 99,4 (0,02 0,59

Cypuru Pb304

Pyx 6enunacu 97,4 0,26
Zn0O

MHUCOJI Kyiinnaru kuMEBui TapkuOTa sra OViIraH muiia nUIMpUIl y9yH OMUXTa

TapkuouHu xucodnaimus (%):

Si0,—71,0; A1,05—1,5; CaO—8,5; MgO—3,5; Na,O—15,5.

By okcuanmapHu omMuxta TapkuOWra KUPUTHUII Y4yH Kepak OynaguraH Xom-alé

MaTepHUauIapy Kynn1arnya:

SiO; kym opkanu, Na,O Hu coma opkanu, CaO Ba

MgO — nonomut opkanu, CaO Hu eTMaran KucMu — 0yp opkainu Ba Al,O3; Hu TeXHUK

IJIMHO3EM €KUM KYT yUpaiiura aaja mnarjiap OpKajiu MIMIa TapKUOura KylaMus:

2 ncaoean
Xom awénapnunz kuméeuil mapxuou
Xom-amé Muxnopu %

MaTepHaUIapH SiO; Na,O CaO MgO Al,O3 | Fe2O3 | mmnm
Kym 98,95 - 0,58 - 0,64 0,13 0,11
Cona - 57,20 - - - - 42,80
byp 1,47 - 53,90 - - 0,60 43,9
JonomMur 3,2 - 27,06 19,62 2,57 0,53 47,77
TexHuk 0,40 - 0,35 - 97,90 0,05 1,29
TIIMHO3EM

OMuxrta TapkuOuaaru xap Oup MaTEepUaTHUHT MUKJIOPUHHU aHUKJAIl YYYH

XucooOnan TeHrinamanapu Ty3uiaau. by TeHriamanapHUHT COHU OJaT]a IIWIla

TapKUOUTa KUPYBYH OKCHJIJIAP COHHUTA TEHT OYIanu.
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Mumanaru SiO; MUKIOpUHUAHUKIAIT YIYH TEHIIaMa Ty3aMu3. byHUHT yayH
KyWuara Oeiruianuiap KUpUTaMu3:
Kym mukgopun—x;
JoJioMUT MUKIOPU—Y,
TexHUK TJIMHO3eM MUKIOPU—IZ;
Coana muknopu—t
byp muxkaopu—q.

[Mwuma Tapkudbura SiO, O6eBocuTa Kym opkainu kuputuiaau, 100 orupiuk
kucmra Kym opkaiam 0,9895x SiO; kuputwnamu. bynnman tamkapu SiO; 0yp
opkanu(0,0147 q), momomut opkain(0,032y) Ba TeXxHUK rHHO3EM opkaiu(0,064 2)
MUKIOp/Ia KUPAJIH.

100 orupnuk KucMm muiia maccara 71 orupiuk kucM  SiO; TYFpU KeNUIIU
kepak. bynnan SiO; yayH TeHTIaMa KyWuIard KYpUHUIITA KeIaIu:

71=0,9895x+0,01479+0,032y+0,064z. (1)
[Muma TapkuOura KUpraH KOJITaH OKCHIJIAp YYyH XaM XY/UIM Iy ycyijaa

TCHIJIaMaJIap XOCHJI KUJIaMHU3:

CaO yuyn
8,5=0,539q + 0,2706y + 0,0058x+ 0,0035z.  (2)
Al,Ozyuyn
1,5=0,979z +0,0257y+0,0064x (3)

MgO yuyHn

3,5=0,1962y (4)
Na20O yuyHn

15,5=0,572t ()

by Tenrnamanapau e4n0, HOMabIyMIapHU TOMIAMU3:
x=71,09, y=17,84, z=0,60, t=27,10, q=6,08.
[Mummpum xapaéuunga 3,2% coma yuuO KeTaau, HIYHUHT YYyH YHUHT

MUKJIOPUHH OLUIMPHUII Kepak Oyiaau:
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27,10x1,032=27,97 orup.Kucm.

Mysmait kw6, 100 oFup. KUCM IIUIIAaMaccacd y4yH OMHXTa TapKuOWra

KyWH1ard MUKJI0P/1a KHPUTHUII JIO3UM O3 J1aJ11:

Kym 71,09

Jloaomut 17.84

Texuuk raunozem 0,60

Coaa 27,97

byp 6,08

Kamu 123,58 orup.kucm

[Mlvma  maccacura  KUPUTWIAIWTAH  OKCHIUIAD  MHUKIOPUHHU

aHUKJIaMU3.

Kym opkan%Sio;= % =70,34;
%Ca0 = fL09x0,58 —41-
100 C

%A|203 — 71,019OX00,64 - 0,46,

%Fe05 = FLEH0A2 = 0,002;

JlosomMuT OmiiaH :

%Si0, = 1784X32 =  57: 04
100
%Ca0 = 17.84x27.06 — 4 g304:
100
%MgO = 17.84x19,62 — 3 51 o4
100
Al,O5=17:84X257 - 46 94
100
Fe,04 = 17:84X0.53 — 9504 :
100
TexHUK IrJIMHO3EeM OUJIAH.

Si0, = 0.60x0,40 —q 0025 :
100
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Ca0 = 2:00x0.35 =0, 00295 ;
100

Al,O3 = 0:60x97.9 =) 5oy
100

Conxa onau :

Na,O = 271x57.2 =15 5004,
100

byp Ounan:
Si0, = 8.08x147  —q 09y
100
Ca0 =8.08x539 =3 5504
100
Fe,05 =6-08x0.6 - 03694
100

3 - xaJBalja OMHUXTA Ba IIWIIA TAPKUOTAPUHUHT XUCOO HATIKajIapu
KEJITUPWITaH.

3-arcaoean.

Xucob OViinya oMuXTa Ba MIUIIAHUHT TapKuOapu

Xom-amé 100 orwup. Tapkubu %
MaTepuaslapuH | KUCM IIHIIIa
HHT HOMH Maccagard
Matepuall- SiO, Al;O3 CaO MgO Na.O Fe;0Os Z
Jiap MUKJIOPH
Kym 71,09 70,34 0,46 0,41 - - 0,092 -
Jonomur 27,84 0,57 0,46 4,83 3,50 - 0,096 -
Texauk 0,60 0,002 0,59 0,002 - - - -
TJIMHO3EM
Cona 27,97 - - - - 15,50 - -
byp 6,08 0,09 - 3,28 - - 0,036 -
JKamu orup. 123,58 71,00 1,50 8,51 3,50 15,50 0,21 100,
KucwMm Ba 2
%(xucob
Oyiinya)
100ra - 70,86 1,50 8,49 3,49 15,45 0,21 100
KEJTUPUITaH
HIMIIA TAPKUOU
Bepuran muiia - 71,00 1,50 8,50 3,50 15,50 - 100
TapKUOH
Okcuanapaaru - 0,14 0,0 0,01 0,01 0,05 - -
YEeT YUKHIII
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OnuHraH WWIIAHWUAT MHUKIOpU  dous3aa KyHujgaru TEHIJIMKIAH
aHHUKJIAHAJIU:
123,58 orup. kucM omuxrta- 100 oFrup. KUCM LINIIA;

100 ofup. KHCM OMHXTa- X OFUP. KUCM IIHIIA;

X = 100x100 -80,91%.
123,58

[uma xocun Oy auIaaru HYKoTHUII, OJIMHTAH MIUIIa MUKIOpUIaH dhapK
oyinua anmkimanaau: 100-80,91=19,09%.
100 orup.KMCM KymMra OMUXTa TapKUOU KyHugaruda XucoOJaHa .
Kepak Oynanuran 10J0MUT MUKIOPHU:
71,09 orup. kucm KyM- 17,84 orup. KUCM JOJTOMUT

100 ofup. KMCM KyM- X OFUP. KUCM JOJOMUT

x = 100x17.84 _ 25,090Fup. KUCM.
71,09

Konran marepuamiap MUKIOPU XaM XyJAu IIyHAAW XucoOyiaHaau(orup.

KHCMJIap/a):

KyM i, 100,00
JIOIOMHUT ..........cuun.... 25,09
I'muHO3EM ....eovvna 0,49
CoMa v, 39,34
BYp oo 8,57

KYIIIMMYA BABUDAJIAP.

29 ¢

1 Bazuda: ['ypyxaaru xap Oup Tanadara unausuayan tap3ga “luma”, “Kym” Ba

9% <6

“IMuxTta”, “Jonomut”, “byp” cyznapura “CUHKBEIH’ Ty3HII TONILIHPUIAIHN.

“CHHKBEHH” METOAUHH aMaJIra OIIMPHII 00CKUYJIAPH:
3. YkutyBun Tanabanapra MaB3yra ouj TylIyHYa, *apaéH €Ku Xonuca
HOMUHU Oepaju.

4.
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S. TamaGanapman ynap xakumard QUKpIApUHA KHCKAa KYPHHHIIIA
ndonamanuiapu cypainaam. SpHU, mebpra YXmarud 5 KaTop MablIyMOTIap
é3unuiapu Kepak 0yinanau. Y Kylujara koujara acoca Ty3WJIUIIN Kepak:

1-katopma maB3y Oup cy3 Owran (ogaraa or OuiaH) udoaamaHaIm.

2-KaTop/ia MaB3yra *y/1a MOC KeJaJuraH UKKUTa cudat Oepuiaim.

3-KaTopAa MaB3y 3Ta XxapakaTHU OWIIMpyBUM (pebi Ouian honganaHmiagm.

4-kaTtopjia TeMara JoUp MyXOoKaMa 3TyBUYHJIAPHUHT XUCCHETHHU H(OTaTOBIH
Kymila Ty3uiaaau. Y TVYpT c¥3nan ubopat Oyiaau.
5-kaTopga MaB3yHHM MOXHUATHHU HQomaIoBun OuTTa cy3 Oepumagu. Y

MaB3yHUHI CHHOHUMHM OVaju.

2 Bazuda: Xap 6up rypyxra “lluma nmnad yukapuiiga UIIATHIATUTaH XOM

amrbénap” ma3ycura “Kmacrep” ycynm €paamuna auarpamma Ty3ulll Bazudacu

TOIIIIUPHIIAAN.
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“Knacrep” yCyJJMHM aMaJ/ira OlMpum 00CKH4JIapu:

1. TonmmpukHu TUKKAT OMIaH YKUO YUKUHT.

2. DuKpHU TapMOKJIaHUII >kapa¢HuAa nango OynaraH xap Oup GUKpHU
C3UHT.

3. WMo xaTosap Ba 0oIIKa )Kuxatiaapra dTH0op OepMaHr.

4, benruwnanran BakTnaH yHymIM QoiianaHumra Ba (UKPUHTU3HU

YKaMJlallra XapakaT KWJIUHT.
S. Xap 6up TapMok/a Tanad KWIMHAETTaH TyllyHYaIlapra MyMKUH Kajaap

TYJIapOK aBoO OepHIlra XxapakaT KUJIHMHT.

6. KaoOnapuu &€3umia ¢akaTt y3 OUIUMIApUHTU3ra TasHIaH XOJ/1a Ul
IOPUTHHT.
3-Bazuda

Y4 komnonentTin SiO2+MgCO3+NaxCOs muma muxTacuHu MULIIAPHIIT

JKapaéHuaa coaup OyJaaguras skapaéniap Oyiu4a skaaBajiHU TYJAHUPHHT:

Kapaén Xapopar JKapa€Hra Terunum peakuusiap
I. Cunukatnap | 1. 100ma 300° C:
xocwi Oy | H - 950- | 1) MgCO3+Na,CO; — MgNay(COs);
1150° C|2) MgCO; —» MgO+CO,

raya;
340-620° C:
1)
°C:
Hatpuii  cunuKaTMHUHT  XOCWJ  OYynuIm
OolUIaHaIH:

1) Na,CO3 +Si0, — Na,SiO;+CO,

500° C:
MgO Ba SiO; opacuia peakis OoILIaHAIN:
1)

o C.
Marne3uTHUHT OyTyHJIail apYyalaHUILIK:

1)

450° C-900° C:
Cunukariap XOCHI OYIJIHIIN:

1)
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2)

°C:

Marauii CHUTMKaTUHUHT KaJ1a1 XOCHIT Oy THTITH:

1100-1200° C:

2. 1Iuma xocwui | 1150- V30K BakT gaBoM dTaiau (IIUINA THMTAPHUIIT
oyum 1250° C BakTHHHUHT 60-70%):

3.  OxapTupuir 1 xaxxm mmma maccacuaa 4 xaMmyKradaH rasiap
(merazarus) spUTWITaH  Oyaumu  MyMKuH.  bymapra

KYWHMJIary ra3jiap Kupaiu:

1) Mopananapna kKuMEBUM OOFIUK Trasiap -
MgC03, C&COg, N&zCOg, N&zSO4,
Pb3OsnapHuHT  guccolManuisl — HaTHXKAacHza
aXpanub YMKYBYHM raziap);

JKapaénnu xagaualiTupuil Hyiapu:
1) Tleymar  XapopaTHH  OLIUPHII
EMUILIKOKJIMKHU KaMaWuTUPUILLL.
2)

Ba

4. T'omoreniaml
(YpaTanawmrtupu
i)

[[luma MaccacMHU MakcUMasl OUp TapKUOJIH
KWINII Ba IIaKJUIalira Tané€piiam )apaéHUHU
KaJaJUIAIITUPHLI YCYIUTApU:
1) MexaHnuk apajiariTHPHIIL.
2) Ileuiaru xapopaTHH OIIUPUIIT EKU MAKCUMAJT
TeMIeparypaja IIWIIa MacCaCMHMU yIuIad
TYpHILI BAKTUHU Y3aUTUPHILL

6.
Cryaka(coByTH
1)

XapopaTHU TUIIMII MaKCHUMaJl XapopaTHliaH
° C mactpokra TymupuO, MaccaHu

10%-  Tlya3 KOBYIIKOKJIMKIa OJMO KEIUHAIHU
Ba LIAKJUIAIITa FOBOPHIIA]IN.
KOBYIIKOKJIHM ~ OoLIMpaaguran
SiO,, :

KoBymikokjiHu kaMaitupyBun okcupiap: Lio0,
K20, : ,

OKCHJIJIap:

+  «Kncka» mmma - énumkoxukauHr 104 - 4 108 nmyas opanmrmparu

temriepatypa dapku (250-300°C)ra sra Oyiran muiia.

s «Y3yH mumay - snnmkokMkHUHT 10% — 4 108 nyas opanurugaru kaTra

temriepatypa dapku (250-500°C)ra sra Oyiran mwuiia.
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VI. KEUCJIAP BAHKHA
1-kenc

buomaccanan onuHraH EKHIIFH OpUKETHIA KYJ MUKIOPH MEbEPAAH IOKOPH

SKaHJIUTH aHUKJIaHu. Kyl MUKIOpUHY KaMalTUPpUII MYJIJITApUHU W3JIaHT.

KeiicHu 0akapuin 00CKYMJIApPHU Ba TONIIMPHUKJIAP:

 Kelicmaru MyaMMOHM KEeITHPUO YHMKapraH acocuil cababiapHu
OeNTWIIaHr, 3apyp OWIMMIIap pyWxXaTuHU Ty3UHT (MHIUBUIyall Ba

KHYUK TypyXxJia).
* Kyn MuKIOpUHHM KamMalTUpHUIIl Y4yH OakapuiaJurad uIjap
KeTMa-KeTAUTUHU OeNnTHiIaHT (Ky(PTINK/Ia UIILIIALI).

 Kyiiaupuiran 6uomaccaias KyJaTHH HYKOTHII HYJTApUHU U3JIaHT.
» baxxapwiras UiIapHU TAKAUMOT KUJIUHT.

TYPHH Ouomaccanap HaMyHalapy, KyMHUpP, KyWIMpUIran Ouomaccanap,

OpuKeTIap TYIIJIaMUHU 06ax0JIall kapaéHuaa yIapHUHT TapKUOWIa KaHda

yIaepoJl, KaH4a BOJOPOJ, KaH4a KUCIOpOJA OOpJIMIMHUA aHUKJIAII

Macanacy KyHAajJaHr Kynunau. MyaMMOHU KaH1all XaJl KAJIUII MyMKHH.

[ KeWcHu 6axkapuil 60cKMunapm Ba TonwmpuKaap: ]

*DU3UK-KUMEBUN TAXJIWLIAPAAH MOC YCYJUIAPHHU TAHJIAHT Ba
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3-keiic

Tomxkent maxpuaa sxoinamradn “OIHEYIIOP” Cappo-umia0d d4ukapuiil
KOpPXOHACHJa OJIOBOAPIOII MaxCysloTiap Wuyuga AyHE Oyindua SHT KyN HILIA0
YUKapWIaJUral I[aMOTJIM Ba KucioTabapaonn Oyiomiiap HIad YUKapuiIaiu.
Kopxonaga omnoBOapaomn maTepuauiap IIAKiId Ba Viadamura kypa “Tyrpu’ Ba
“KUHAUK~ HOpMaJl FULITIIAp XaMJa OJINi Mypakka0, yTa Mmypakka® Ba HHPHUK OJIOK-
makiagop Oytomnap unuiad yukapwiaaud. “OTHEVYIIOP” kopxonacuia mamotiau
FUIITJIAp MILUIA0 YMKAPUILIA MaxCyJoTJap aCOCaH IUIACTUK YCyJia IIaKUIaHaau.
[Mamotnu onoBOapouap Uiwiad YMKapuuaa xoMm ameénap cudaruna oupaaMmyuu
Ba WKKWJAMYM KaOJIMHJIAp Ba ylapAaH TaépiaHraH moTnaH (onganaHuiagm.
Jactna® unuioB GepuiiraH XoM anl€ Ba MIaMOT apanamtupuiany Ba 16-20 % cys
UIITUPOKHJIA TUTACTHK Macca Taiypiananu. [lnactuk maccagad BakyyMiiu mpecc
EpramMuia Kumap makianaan. O makiagara Oyromiap spuM KypykK XoJia Ba
IUIACTUK YyCyJJa MpecciaHaav, Mypakkad makigard Oyromiap y4yH IUTACTHK
npecciail ycyiu ad3anpox XxucoodaaHaau.

Kucnorabapaom KuiTiap Muuiad YMKapUILnIa 3ca MaxcyJoTiap sipuM KypyK
yCcylja MIaKulaHaau. TexXHWKa KepamMuKacu unuiad YUKApUII TEXHOJIOTHK
TU3UMIIAp YTa Mypakkal Ba XWiM HUXOATAA Kynaup. KynuHya, XoM amrs€ Typu Ba
OJIMHAJUTaH MaxcyJoT cudatuaa Kyiuirad tajgadiap acocuaa TEXHOJIOTUK TU3UM
y3rapub 6opaau. OnoBOap01l MaxCyaoTaap Tak€piail ycynura Kypa, IUIMKep EKu
SPUTMANIAaH KYWMJITaH IUIACTUK (POPMOBKA KUJIMHTAH, SPUMKYPYK IPECCIIAHTaH,
MJIACTUKMAC KYKYHCHUMOH MAacCaJlaH >KHUICIAIITUPUITaH, TOF KMHCH Ba Kyilma
OyokNapaan appanad sicairan Typiapra 0yauHaau.

Mabpy3ana miacTUK mpeccaciaml yCyJuJa IaMOT FUIITH Ba YHUHT €HTHII
BA3HJIM TypUHH oymm xamza 150 kr/cm? Gocumpaa mpecciaann Hyiu OMIaH JUHAC

nnniab YWKAPUIOTHUHI OHT coada TCXHOJIOTUK TU3UMHU Ouitan TaHUIIJUK.
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TONHIIUPUKJIIAP:

1) [llamoTnM 0710BOAPAOLI KUIIT UIILUTA0 YUKAPHUIIIJIA IPUM KYPYK yCYyJId OuIaH
MaxCyJOTHM IIaK/UTalll MYMKHH-MU? by ycynnu adzamnukiapy  Ba
KaMYMJTUKIIAPUHU KeITUPHHT.

2) Kucnorabapmom KuIIT uHNUIad 4YWKApWIa HUIMKEp YyCyJdd OuiaH
MaxCyJOTHM IIaK/Ulalll ~ MYMKHH-MU? by ycynnu adzamnukiapy  Ba
KaMYMJTUKIIAPUHU KeITUPHHT.

3) Jdunaciau oJoBOApAOII KUIIT MIUIA0 YMKApPUIIAA MIIAKEP yCyJIH OujaH
MaxXCyJIOTHH Iakuiam MyMKUH-Mu? CababiapyHu KENTHPUHT.

4) TexHUK U30ATOPIIAP UILTA0 YNKAPHUII/A IUTUKEP yCyiH OuiaH MaxCyJIOTHH
maksutamn MyMmkuH-mu? CabaOmapuHU KEITUPUHT.

JXaBoOnap BapuaHTUHU KyWuaaru rpa@uk opraHaisep KypUHUIIUAA TaKIAM
OTHUHT:

“TexHHKAa KepaMHKa OJHUIIAA IIAKJI Oeprll yCyJJIapu”’ cXeMaCHHU

MHCOJUIAp OWJIAaH TYJAMPUHT, MAK/JIANI YCYJJIapH Ba IAPOUTIAPHHHU

KCJITUPHUHT.
Hcenkank XuMosiuIOBYH OunoBOapaom kepaMuka
MaTepHaLIap OJHIILA OJIMIIJA MIAKJ OepHuin
IaKJ Oepull ycy/1apu ycyJuiapu

~

Texnuka
KepaMHKa
OJIMILAA
LHIAKJI Oepuin

Kumé canoaru yuyn
KATAJU3aTOP TAlIyBYHJIAP
HILIA0 YHKApHUII yCyJIapH

PaamnosnekTponnka caHoaTu
YUYH SAPUM-YTKa3ru4jiap

¢ U120 YUKAPHII YCYJIJIapu

TexHuK n30JATOPJIAP
HNLIad YUKapumjaaru
yeyJuiapu
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4-keiic
V36exncTona MKIIA HILIA0 YHKAPHII MIAPOHTIAPH.

Towmkent maxpunaa xoimnamra “OHUKC” kopxonacu 6Oumiyp (Xpycran) HIuiia
Oyromnap unuiad ymkapanu. Kopxonaga acocuii xoM aménap cudaruaa KBapc
KyMH, TOTall, KYpProlMH OKCHUIU Ba pyX OKcujjapuiaH QoiganaHuiagm.
V36eKncTOH GUITypH HOMMHM OJraH MaxcyjloTinap tapkubura 59% xym, 24%
kypromuH (II) okcuau, 16% xamuit (I) okcuau, 1% pyx oxcuau xkupagu. AsOs-
okapTupyBYM Ba NipOsz-pu3nukaBuil paHrCU3NAHTUPYBUM BazudanapuHu YTanjau.
Ynap 100% ycrtura xynma o3 mukmopaa kymmuraad (As;Os mukmopu 0,1-0.5%,
Ni203-0,01-0,02 arpoduna).

bunnyp Tapkubura kypa typmnapra 0ynunaau: Orup Ousutyp tapkuouma 30%
JIaH OPTUK KYproIMH okcuan, 50-60% kym Ba 9-12 % kanmii okcuau 0op. bynnai
OWITYpHUHT HYp cuHaupuil kodddumuentu 1,565 arpoduma Oynamu. Enrun
ommtyp Tapkuoura sca 17-27% kyprommH okcuau, 1-5% kanpnuit okcuau, 12-17
% HaATpH Ba Kanuii okcuapu, 55-65% kpemuuii (I1V)-oxcuau kupaau. Y mapHUHT
Hyp cu"aupuii kodpdunmentiapu 1,535-1,560 opanuruna 6ynaau. Apum omyp
HOMH OWJIaH aTtajyB4u MaxcyJoT Typuaa sca 13% raua xyprommn (II)-oxcunm, 3-
8% raua Gapuii okcuau Ba 2% rada 6op (IlI)-oxcunm Gynamu. Yex Ommrypu neod
aTaJyBYU TypJia 3ca KYPFOIIMH OKCHIU MyTJIaKo OYimaiiau. YHuUHT Tapkuoura 75-
77% xpemunii (1V)-oxkenam, 5-7 % kancruii Ba Gapuii okcumiapu, 1-3% Harpuii
okcuan Ba 14-18% xanuit okcuau kupran Oynanu. byHnmait OyroMiapHUHT HYp
cunaupui koepducrtuentiapu 1,480-1,500 atpoduna 6ynagu.

[uma nirad 9uKapuiga XoM aménap mumina TUIIHIT skapaéauaa OaxapraHn
posura Kapab mmuIna XoCui1 KuiIyBuUniaap Ba monudukaropiapra cuHdianagumap.
SkKka x0Jyila SPUTHII Ba COBHUTHIN WyIuW OuiaH amMopd Mojjaa XOCHUJ KHIyBUU
AJIEMEHT, OKCHJ Ba OoImKa KUMEBUW OMpHKMa IIWINA XOCWJI KUIyBUujap aed
aTanany. Yiap Karopura OITHHTYTYPT, CEJIeH, Maprumyi, ¢ocdop, yriaepos kabu
anementaap; CuOy, FeOy, B,0s, P20s, Asy;Os, BeF, kabu okcua Ba Gupukmanap

KUPaJIH.
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SIkka X0J/1a IMIUIIIACUMOH XOJIATHH XOCHJI KWJIa OJIMAlIUTaH JJIEMEHT, OKCH/T
Ba Oomka oupukmanap moaudukaropiaap aed aramaau. Yiapra TuOz, TeO,, CeOs,,
MoOs;, WOs3, Buy03, Al,03, Ga,03;, CaO, MgO, Na,O, K;O kabunap kupaiu.
ByHmaii okcu Ba OMpHKMaIap MIWIIa XOCHI KWITYBYMIIAP MIITHPOKHIA OCOHTHHA
IIMIIACUMOH XOJAaTHU BYXKY/ATa KEITUPAAH. YJIap UINTHPOKUIA MUXTAHUHT SPHIII
Temreparypacu macasau. JIekua xocwi 6yiran amopd MOJTAaHUHT MEXaHUKaBUH Ba

KUMEBUH XyCyCUATIApU XaM OMpO3 KaMasiiy.

-3l 4 ) % il 8| 9
i | se : 8 ;% ¥ lo|F
olfe -1 A4 . /

7 s -2 -5 3| #U B8] 7
Ne | Mg o—13 g_s At | si //P//// ot
o|o | ‘ o|e P2 %

o 201 aul 221 23| 24| o5 2| m 281 29 4 3f| Iz 75/ /5 J5|
X |ealse |7 | v |er|ma]reico|ni o] znlca |ve VisKse]) or
plae|lo|¢|¢|o|lolo|lo|alo]ejo]|R %”

F. Y ] s

J7| 38 39| s0) w| 42| 43| 4] 45| 46| 47| 8| 49| 40| 1| 82| &3
RE |Sr VY |zr [ N6 |Mo |Te |Ru |Ra'  Pa |Ag | cd |dn |60 |88 |Te | O
pia(ojs ¢ |¢ _ oo L 2 g‘ 2

55 56| 871 72| 73| 74| 75| 76| 77| 18| 79] 40| 81| 82| &3

cs |Bal\za |w \Ta {w | Re|as |ar |t |Au bog|7e |Ps | 8
o|o|Djojo|¢ ojojgig g
' I N BN
e R
Lo L7~ g s 15 |IF ﬁg Sasmaroud

0 | %2
?;!; U Anminoyd:

Pacm.  Hluwacosnuxoa  wwnamunaouean  d1emMeHmiap 6a  VIApHUHE
OUPUKMATAPUHU WUULA XOCUT KUAUUWL OVIUYA KAACCUPUKACMUACU.

l-wuwa xocun Kunyeuu snemenmiaap,; 2-uiuid XoCuil KUiy8du OKCuoiap,; 3-
WuUwa XoCcuil KUIy8uu 2aio2eHudnap, 4-uuma Xocun Kumy8yu XaiKoeeHuonap, 5-
opanuK okcuonap, 6-oxkcuoau éxu omopau mooughuxkamopiap.

TONIIUPUK;:

1) CusuuHr ¢QukpuHrus Oyiuda, Y30€KHCTOH OWILIypH TapKuOHra
KYpromuH OKCHUJIH HUMa Yy4YyH Kymuiaaau? VY30€KUCTOH IIapTOUTHAA

KypromuHcus Owwutyp wuniad uukapum — ad3ammupok-mu?  Cababmapunu

KCITUPHUHT.
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2) TeXHHK KypcaTriuiapy, Tapkuou Ba cudartu 6yitnua Y36eKkncTon 6umtypu
Ba Yex Omwutypuau comumutupuHr. XKaBobmapuu rpaduk opraHaiizep KypuHUIIHIA
TaKJIUM 3THHT.

3) buwuyp mmma wmmad YMKAPUIIIArd IIWIIAa XOCHJ KWJIyBUMJIAp Ba
MOAU(DUKATOPJIAPHU AXpaTuO, yJapHM HIMIIA NUIIUPHUIN >KapaéHUAArd pPOJIMHU
nudoaanad 6epuHr.

4) SIxka X0Ji71a MU XOCUJT KUITYBYH AJIEMEHTIIAPHU KEATUPHUHT, yJiap acocHia
caHoaT IIMIaJap  KOulad YuKapul MyMKUHMH? OJMHTaH MaxCyJIOTHUHT
X0ccagapyuHu KeITHPHUHT.

S-Keiic
TexHHKA IUIIA TYPJIAPH, YIAPHH Y30eKHCTOH/IA HILIAG YHKAPHLI
HCTHUKOOIAPH.

Xo03upru KyHja Ky€ll, IaHeTa Ba I0Jay3Jiap YCTHAA KaTTa WIMHN- TaJKUKOT
KOMIUIEKCJIApUHH amMaJira OLIMPUII, WIMUK-(aH Ba XaJIK XY KaJIuru MaH(aatiaapuHu
Ky31a0 3p 103acu Ba aTMOC(epaHu YpraHuill aMalira OIIUPUIMOKIA. ACPUMU3HUHT
nry myBaddakuariapuia MUIIaJaH sicajiraH Hyp TapKalyBUd Ba WYHAJITUPYBUYU
9KpaH, Ky3ry Ba JaMIaJIapHUHT aXaMUATH KaTTa.

TomkeHT KUME-TEXHOJOTHs MHCTUTYTMHUHI OUp TypyX OJMMIIapH OJIUO
Oopran Kym WWUIMK UMUK u3naHunuiap PecnyOnmkamMus3aa mMimaHuHT OMp HEda
TypAapu-iiya OeNruwinapy y4yH HUOUIATWIYBYM ONTHK IIMIIATIAP, TEPMOMETPHUK
MIMIIATAPHUHT SHIU  MOAM(PHUKACTHIIAPH, MAblyM MUKJIOpJAA TOK YTKa3yBUU
ApUMYTKA3ruy IIMIIAiIap, yTa okcak (asunatiapra sra Ouomwuinanap wuuoiad
YUKAPUIITHYU MyNra KyWUUIl MyMKHHIUTH UcOO0TIad Oepau.

TexHuka mmummanapu TapkuOW Ba TEXHOJOTHSCHMHU SpaTHUILITAa OWJ HUILIAp
V36ekucron Pecny6iukacu danmap AKageMHACHHUHT HCCHKINK (DU3MKACH Ba
Aapo TamKuKOTIapuHU ONMuO Oopuin MHCTUTYTIapuaa, “‘@Ousuka-Kyémr” wumuiad
YUKapHILI OMpIIalIMAaCHHUHT MaTEpPUAIIIYHOCIUK UHCTUTYTUAA, TomkeHT [laBnar
2-yn TuOOUET MHCTUTYTU Jlaboparopusuiapuaa, TomkeHT “OHUKC” XHUCCATOPIUK

KaMUATUHUHT Twma jgabopatopusicuna, Oapronanmar “Kysacoit kBapct”
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KOpXOHacH Taxkpuba crexuaa, “TomkeHT - kaben” uiniad YynKapui oupiammacuia
Ba OoIKa Myaccacanapaa MyBa(akKusITIH 010 OOpUIMOKIA.

Xo0n0yKkH, JIOMUHECIEHT €KUM MCCUKIHUK JlaMIlajapuia aTOMJIAPHUHT TYpPJIH
TOMOHJIAPUTa Xap XWJ TYJIKUH Y3YHJIUTHAA, UCTAIFAaH BaKT MoOailHuga EpyFiuk
KBaHTJIAPUHUHT TapKaJIMIIWUra 3pUIliniaan. TapkuOujga crepuil, HeoauM, pOui,
TYJTUH KaOM aKTUB MOJJajiap KYIIWITaH ja3ep MuIIajapia 3ca aTOMJIapHUHT
MyasiH Tap3fia - Oup Xui1 WyHanui 6yitnal, Oup Xui TYIKUH Y3YHIUTUIA, CHHXPOH
paBUIIIa TAPKAJIUILIN HATUKACH]Ia KaTTa KyBBATIU HYp OJIMHMOK/A Ba YHU KEPaKIH
MaH3WIra TyJja y3aTuiira Mmysiccap OYIMHMOKAA.

TexHuka mumacy OyroMy Ba MaTepUaUIAPUHUHT TUIITUK Ba MyCTaXKaMJIIMTUHU
UCTalraHya ys3raptupuiml MyMKkuH. Oparga, HAma caTXM  MHKPOCKOIIHMK
nedextnapra 6oit OYymaau. byHmail muima ro3acMHU TUJIABUK KHUCIOTa OuWJiaH
cailkajialml ~ MyCTaXKamJMKHUHT 3-4 Mapraba ommmura onu0d KeJaau.
OnumnapHuHr  ¢GUKpU4Ya,  [IMINA  F03aCMHM  CWUIMKJIAILJaH  TallKapu
KUTCHAAIITUPUII XaM MYCTaXKaMJIMKHU omupaau. Kymiaaas, IOMIIATAITAH U1
BapaFMHU  CYIOKJIMKKa Ootupu® omum €Exku  OOCHMM  OCTMAAQ  COBHMTHIU
MyCTaXKaMJIMKHUHT  5-6 wmaprtaba y3rapuimura, KaTTUKJIMTMHA 3Ca KECKUH
OLLUUIINTA OJUO KEJUIIN aHUKJIAHTaH.

TexHuka MMIIATAPHUHT KUMEBUM NUIIMKIWTH YHYHI TapkuOura OOFIUK
XoJijla y3rapaad. YJIapHUHT 0ab3u TypiapuaaH sicajaraH TpyOa Ba WIUIUIAPHUHT
KUMEBUH TYPFYHIIUTH FOKOPH, MYKH 103aj1apy CUIUTHK OYnaau. by Oyrommapuu kup-
yyupAaH To3ajall aHda ocoH. JleBopyiapu To3a OynraHujgaH uuyuga OynaérraH
IIPOCTECCHU Ky3aTUIl MyMKWUH. ByHnai Qasunatiap, KBapcT Ba OOpiM CHUIMKAT
MIMIIATapyu Y9yH XOcC, 11y cabaliu ynapAa Kywid KUCJIOTa, WIIKOp Ba OOIIKa
KMMEBUM aKTUB MOJJAJIAPHU CaKJIall Ba TPAHCIIOPTUPOBKA KUJUII MyMKHH.

TexHuka MMIIACUMHUHT TypH XKyda KyIl. YHHHI acCOCHM MaxcCyJIOTIapu
KaTopura KyuuaaruiapHu KypcaTull MyMKHH:

1. Keapy wuwacu - waggod éa 6y2ux;

2. Onmuka wuwacu - KpoH, aunm éa oowkanap,

3. Hyp mexnuxacu wuwacu - waggog ea panenu,

222



4. Tobranean nucm wuwiacu - Accu, 2Uiean 8a 6OWKaAIap,

5. Tpunnexc auecm wuwacu - CUNTUKIAHMASAH 64 CUTLTUKIAHSAH,

6. Monnuposxananean wuwia - wapgod ea panenu,

7. Kumésuil - nabopamopust wiuwiacu - 1onKa 8a ty20H wuwaiap,

8. Tepmomempux wuwia - 10KOpu KpemHe3emIu, OOPCUTUKAMIU 8a KyPEOUUH
CUNUKAMU,

9. Tubbuti wuwanap - anmeka wuwiacy, amnyia, Qiakou, muboul oemadi,
opom 8a bowkaniap,

10. Dnexmpoo wuwia - 21eKmpoo 6a KOPNYc WUUAIapu,

11. Dnexmp natisanonawt ghrrociapu oruw0a UULIAMUIAOUSAH WULLANAD,

12. Dnexmp moxunu yma ymkazyeuan wuuianiap,

13. Jlromunecyenm mexnukacuoa KyalaHUIAOUSAH WUMANAap,

14. Jlazep mexnuxacu wuwanrapu,

15. Hyn Geneunapu sAcawda wwnamuiaduean —wuwaniap - - wuuld
MUKpOOYIaKuanap ea kamagomanap;

16. Amom mexnuxacu wuwarapu 8a bowxkaiap.

TONIMIUPHUK:

1)CusuuuHr uKpuHTH3 GYiinua, Y36eKHCTOHIA KBApl| MIMIIACHHE HIILIA0
yuKapuil MyMKuH-MU? Caba0napyuHy KEJITUPUHT.

2) TexHuka muIIa Ba KypuJuIl MIXIIA OJUIIAA TEXHOJOTHK KapaCHIapHUHT
Vxuram Ba (GapkuHu TakkociaHr. XKaBoOsapHu rpaduk opraHaifzep KYpUHMININIA
TaKJIUM JTHHT.

3) Kpapi mmma Ba KypwiIMIl IIWINIA WOUIA0 YHKAPUIIA TEXHOJIOTHK
OOCKUYJIAPHU COJTUIITUPHUHT.

4) TexHuk muIna Ba KypWIHII IIWIIA MaTepUALUIAPHU XOCCATapUHHU, yIIapHU
V36eKUCTOH MIAPOUTH/IA UILTA0 YHKAPHIIT HCTUKOOILUTAPUHN CONTHIITHPHUHT.

6-keiic

Cyasdat kucjaoranu GpocGoruncaan oJum

223



2001 iunu Onmanux mog-KoH Memaiiypus KOMOUHamuoa cyib@am Kucioma
uwnab uyuxapuw yexu xypunou. Xomawé cugpamuoa pocgoeunc KyiiaHuiou.
Docoeunc sxempaxyuon gocgop xucroma uwinab wuxapuuioa xocun 0OyieaH
YUKUHOU. Ampog myxumnu acpaws xoudanapuea OUHOAH UYUKUHOU-Gocghoeunc
Kauma uwiamuiud ampog MyxXumHu 3apapCcusiaHmupuil Myammocu eyuiou.
Jexun gpocghocuncnu éxuw Hamudcacuoa xocun Oyiean y4oxK 2a3HuHe maprkudouoa
cynbum aneuopuou Kam OyieaHu YYyH 6a MAHIAH2AH JHCUX03 MAlab #asob
bepmazanu y4yH MaxcylomHu YUKUMu Kam oyaou.

CaBosiap:

1. Cynbdat kucnoTa unuiad YuKapuiln y9yH XOMal€Hu EKUII
»kapaéHuJia KaHaai MyaMmMoJap naiao 6yiaaau

2. Ym0y MyaMMOHHUHTI €4UMU 3HT aBBajo HUMara 6opub takamaan?

3. Vdok rasu TapkuOWJaru 4YaHr Ba KUMEBUH apalialaMalapHUHT

MUKIOpU HUMara OOFJIUK?

4, XOMalE€H KA PEAKIUA KalCH Typlaru peakuusiiapra TeTUIUIn?
5. VY40K ra3uHM 4aHIaJlaH TO3aJIall YUyH KaliCH KUXO03J1ap KyJUIaHWIan?
6. Y4oK ra3uHM KUMEBUWA OMpHUKManapjJaH To3alall Y4YyH Kaiicu

XKuxosnapaaH doinananunaau?

7. By >kuxo037mapHUHT TY3WIMIIK Ba WIUIANI MAPOUTIAPH HUMAaIapaH
ndopar?

8.  V4oK rasuHM 4aHIJaH TO3ANALI KUXO3/IAPHHH KETMa KeTIIUIH.

Q. XoMart€éHu KUl YIyH Kalcu YIOK Kyman?

10. Komyemannu Ekum VYOKIApUHUHT (GapKd HUMaAa, YIApHUHT

ad3aJITUTH Ba KaMYWJINTA HUMaJlaH noopar

8. Keiic - cTagun
“CuibBUHUTHH (roTanus ycyjanaa O0MNTHIIHUHT Tailéprapjank 0ocku4n”
Kupum. Axomu coHuHr ycO Oopumin «O3WK OBKAT JacTypUHH amMajra
OLUMPUIIHWY» OMpPUHYM Japaxara Kyrapub KyhWMokna .bynma kamuitnu yrutnap
CaJIMOKJIM YpUHHM drauiaiian. CWIbBUHUTH (JoTanus ycyjujaa OOMUTHUIIAA XOM-

ani€ TapkuOWJaru Kaui XJIOpuaHu MUKIopuHU 31,5% naH kamalTUpMacivK Ba
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TYOPOKCUMOH Kymum4anap (T.K.) Mmukmopuwau 1,5-2,0% nmaH ommpMaciuk
myxumanp. CUIbBHHHAT TapkuOu 3ca katta opanukaa; KC1-25,0-32,5% , 1.x.-3,0-
6,5% ¥y3rapu® TypuOmu. UIyHuHTr ydyH yHu 1 MM JaH KHYUK yjidyaMmraya
Maiananr, Tapkuouardt  TYOPOKCMMOH — KyIIUMYalapHU — @XpaTull — Y4yH
nutamMmcuzianTupunaan. Konran T.K. jmapHu  duoTanus >xkapaéHugaru canOui
TabCUPUHU KaMaWTUPHUII YYyH HUIAMCU3JIAHTUPHWITaH CUJIBBUHHUT CYCIEH3UACU
Jernpeccop Owinad apanamtupunaau.Jlenpeccop cudartuaa xap TOHHa CUILBUHUTTA
250 - 300r pman (ypraua Hapxu 1 xr -2500-3000cym) kpaxmans capdanamu. Hly
cababmaH , ymly xapa€H MabCyIHUSATIN TEXHOJOTHK OOCKWYTa KUpaJu Ba UIILIA0
YUKAPHII TEXHOJIOTUACKA MyaMMOJIAPHH TYFIUPAIH.

Keiic craguparn acocuii myammo:CunbBUHUTHH (JOTalus yCyiuja
OOMUTUIIHUHT Tal€prapiiuK OOCKUYH jKapaéHUIArl MypaKKaOIUKIApHUA aHUKJIAILL.

Henpeccopnap cap@uHu KaMalTUupuin OVinda aHUK TaBCUsIap OepuIl.

MYOMAHUHI' KEJIUb YUKUIIIN

KomupoB ®apxon Ba AszumoB YTkupnap 2010 innmu Tomkent Kumé
TEXHOJIOTHS UHCTUTYTUHU MarucTupaTrypacuHu oup rypyxaa outupauiap. Opaaan
TypT Wun ytaud. AsumoB YTkup JleXxkoH0007 Kanuiiu YFUTIIAp 3aBOJUTa HINTa
00pu0 KOWUIAIIIN TPUITKOKJIUTH cababiu 1iex oonumru Oynunu. Konupos @apxon
WHUCTUTYT/a KOJIUO JEnpeccopHH  capPuHU KaMaWTHUPUII Ba KpaxMalHU
HeJr0JI03IH YMKUHarmIapaan onuHaauran Na-KMI] ra anmamTupuin ycTuaa |
o0 6opau .Jlaboparopus mapouTuaa WKOOUN HaTHXKadap OJIU. Xap Oup TOHHA
cuinbBuHUTra 60-80r Na-KMI[ wummarranga “ JAKY3” VK permamentuna
KypcaTwiran HaTwxaiapHu onau. bynman xypcann Oynran @apxon Komaupos
UIUTA0UYMKAPUIIT CUHOBMHM YTKA3WIITa YYyH XaT OpPKaJd KOpXOHara MypoKat
kuiau.  Kopxonamaruiap Na-KMIl Ttonunca OJIINH 3aBOJ MapKas3uu
nabopatopuscuna (3MJI) cuHONAaH yTKa3WIIMHA Ba CyHTpa HILIA0UMKAPHINIA
CHUHOBJIaH YTKa3UIIMHU MabiayM Kuinuiap. @apxon Koaupo Na-KMII uniabd
YUKapyBYM OuWp KaHua Qepmanap OunaH yupamau Cupranmna >KOWUJaIiral

dbepmanunr wummad uukapaérran Na-KMILl  cudatu yHra Mabkyn Kenau,
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kmwtorpamuan 6700 cymman 300kr onmmra maptHomMa Ty3ad,pepma paxbOapu
arapna Na-KMI[ xap iunu karrta MukKaopia oiud Typca ap30HPOK Oepuliu
MYMKHUHJIMTUHU XaM MabJIyM KWJIIH.

®dapxon Komupos maxcuit xucoomman 15 kynra JIKY3 ra cadapra 6opan.

3MJI na yTkasran CHHOBIIapH JJa0OpaTOpUs CHHOBJIAPY CUHTAPH SIXIIU HATHXKa
Oepau. 3aBoJl TEXHUK KEeHramuaa Oapya TEXHUK Xoaumuiap umtupokuaa 3MJI
HaTIWKaJlapy MyXOKama KWJIMHIYM Ba WINUIA0 YMKAPUII [IAPOUTHU]A CUHOBIAH
yTKazuira pyxcar Oepuinau. Xom—amé oJu0 Keaull KUWHIATaHiId
MalllMHAJIApHU OUp KUCMa Tamupiaimjga OyiraHjiurd y4yH omOopja KoJIraH
CUJIBBUHUTIAPHU HWUFUO WIJIATUIN Ba OMp KYyHJAH CYHT MIUIA0UYMKAPHUII KOPHIl
TabMUpra TYXTaTHJIUIIN TabKUIJTAHIH.

VYma kynu keuku cMeHa Na-KMII[  sputmacunu Ttaiti€pnamau ,3pranad
oupuHun cmeHa Na-KMI[ uvu xapa€ura Oepumimu. dmoranus MarieHacHJaru
KYIIUKHU XOCWJ OYNuIu,JieHTanu (QUIbTH YCTUJArd  KEKHUHT HaMJIMTHU Ba
KypuHuinau kypran ®apxoa KoaupoB Ba 1ex UIUuWiap Xypcasj OVIUIIIN.
Keuanan Oy€H kypuHMaii iiypran A3uMoB Y TKUP XaM eTHO KeAu HaTHXKaHU KypHro
nyctunu Tabpuknaau. ®apxon Koaupos Oapua skapaéHiapHu KypuO YMKUIIT YUYH
HeXJapHU alaaHu0 YuKan . amuTian YyukKuHAMHN QrIbTHpIIa 00CKHYH1a HKKUTA
bunbTHp ypHUTA OUTTaCH UIUTAETTAHUHU KypJid , Oy YMKUMHHM KaMalHIura ojauo
KeJUIuHN Ownapau byHaaH aycTuHU xaOopaop Kwiranjaa y Oy KaMUYWIUK Te3
TyFpUJIAHAIIMHA AUTIITaH D]IU.

OnuHran maxcynor Ba unkuHauwiap 3MJI TOMOHHMIAH TaxJIMJI KUJIWHTAHAA
MaxCyJoT IOKOpHU cudaraa dKCIopTra JOMUK HSKAHJIUITHU, aMMO MaXCyJOT YUKUMO
86% ypuura 85% HU TAIIKWI 3TraHIUTd MabiyM Oynau. ByHnan TtamBumira
tywmrad @apxoa KoaupoB unKuMHU nacaiiuin cabaOuWHU aHUKJIA YYyH MapKa3ui
OommKapyBAaH OXUPryd 3 KYHJIMK HATMKaJapHU OCpHUITHU Cypaau JICKUH y OyHH
0Jia OJIMaJIH .

Nuuctutyr nabapaTopusicuia  Ba 3aBOJ] Mapkasuil JabapaTopusicuia
daotanus MamMHACH MOYJIWA WILIA0YMKAPHUIIN MAPOUTHUTA SKUHIAIITHPUITAH

miapouTiIapJa OJIMHTaH M>KOOMHM HaTwKajgap MUIUIa0uMKApUII IApOUTHUJIA Y3UHU
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OKJIJaMaraHu yHU TaxyOra coyiid. by MyamMMoHM KaHAall €4ull JIO3UMJIUTH YHU
YAIaHTHPUO KYaH.
Casosiap
1. ®apxon Konupos ¢aonuaruaa kanaaid MyaMMmo naiiigo 6ymnan?
2.Y1uiby MyaMMOHUHT €4UMH SHT aBBajl HUMara 00pu0 Takanaau?
3.Jlenpeccopnapra Kanaai Ttanadnap Kyuuiaau?
4. Jlempeccop cudarnma kpaxmaamgaH OOIIKa MOJIAJApPHH XaM HIIaTca
oynamuma ?
5.Xowm amé€ra kaujai tanadnap Kyuriaau?
6.Huma y4ayH 3aBoj kpaxmangaH doiiganarad?
7.DnoTanus )xapa€Hura KasHjaald oMuUIap TabCUp KypcaTaan?
7.DmoTanus camapaCuHU OLIUPUII UYJIIapU MaBxKyIMU?
8.Cuznunr ¢ukpunruzya Gapxon KoaupoB kaHgalh ednMHM KYJUTIalld 3apyp.
Huma yuyn?
9. ®apxon Komupos nnrabunkapuiln CHHOBUHU KalTa yTkazca OyaMacMuad ?
10.YuKUMHUHT KaM OYIUIIN HUMaiapra OOFIuK?
11.YukumHu kam Oynuimmra cabad Humasna aed ynnancus?
12.Kopxona pabapu OicaHru3 KaHJal Xynocara kenrad Oynap saunru3? Huma
y4yH?
12.MyaMMOHMHT f03ara KeJuIura Huma cabad?
13.Cu3 Kaiicu e4uMHU TaHJIaran Oyjap 3 UHTU3?
“@dochariu xoM améaapHu OoMuTHIN”
1.KeiichnHr makcaa Ba Basudasnapu
KelicHuHT acocuii MaKcaau
1. ®ochop Ba dochop YFUTIAPUHUHT UNUIA0 YMKAPUILIA XOM aiié
XYCYCHUSATIAPH TYFPUCH]IA TYIITyHYA OEpHIIL.
2. dochopuTiap KaifTa unIani KapaéHu Xakuaa MabIyMOT OepHIIL.
VKyB haonusiTHAAH KYTHIAAUIAH HATHKAJIAD:
— dochop Ba dochop VruTIapuHUHT UNUTA0 YUKAPHUIIAA XOM amie

XYCYCHUSTIAPUHUTYIIYHTUPHUO Oepur;
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— dbocdopuTnapkaiTanianpKkapaéHy XyCyCHsITIApUHUKYIUTai OUInII,

- MyaMMOHH aHUKJIa0, YHU XaJl KHJIUIIIA €9UM TOIHILL

2.Ymoy keiichn myBagpakusTIid aMajira OlMpuIl YYyH OJIMHAAH
Tajadanap Kydugaru OWJiMM Ba KYHUKMAJIapra ra 0yJIMoru 3apyp:

Tanaba OniMmmM Kepak:

docdariau XoM aménapHu OONUTHUIN KapEHITAPUHM;

Tanada amajira olIMpPUIIN KePak:

- MaB3yHU MYCTAaKWJI ypraHa/H;

- MyaMMOHU MOXUSITUHH aHUKJIAIITUPAIH, FOSIIAPHU WIITapU Cypaju;

- MabJIyMOTJIADHU TAaHKUJIMWA HYKTal Ha3apJaH KypuO YMKUO, MYyCTaKuiI
Kapop KaOyJ1 KWJIUIIHU YpraHaiu,

- ¥3 HyKTau Ha3apura sra 0yin0, MaHTUKUNA XyJI0ca YMKapaIu;

- VKyB MabIyMOTJIapu OWJIaH MYCTaKWi HWIUIAWId, MabIyMOTIApHU
TaKKOCTAWI1, TaXJ I KWIaAu Ba yMyMIAIITUPAIH.

Tanaba sea 6yimozu kepax:

- KOMMYHUKAaTUB KyHUKMaapra;

- TAKIUMOT KYHUKMaJlapura;

- XaMKOPJIMKJA UIUIAIl KYHUKMAJIAPUTa;

- MyaMMOJIM XOJIaTJIAPHU TaxXJIWJI KWINILI KYHUKMAJIAPUTa.

1-xanBan
AMayiuii Ba3uSITHU 00CKHYMA 0OCKHY TAXJIWJ KWJIHII Ba XaJ1 3THII Oyiinua
Tajadanapra yciayouii KypcarmaJsap

N 6ockuuaapu MacJsaxatjiap Ba TaBCUSTHOMAJIAP

ABBaJIO Keiic Ounian TaHUIIHHAT. “DocdaTiv xom

. anménapHu OOMUTUIIT” MaB3YCHHUHT MaKCaJy Ba
1.Keiic Ba yHUHT
5 Basu(panmapu xakuaa TyuryH4a XO0CHJI KWIHIIT YIyH
axoopor .
P MaB3yra ouj1 0op OViaran axOOpOTHU AMKKAT OIaH
TAbMUHOTH OMJIaH | o N
VKHO YMKUIIT JIO3UM. Y KHIII MAUTHAa Ba3USTHU TaX U
TAHUIITNII
KIJIAILTA [IIOIINIMAHT.

228



2.bepunran Ba3usT
OWJIaH TAHWIIIUII

MasbnymoTiiapau sitHa Oup MapoTada JUKKAT OusiaH YKuO
YUKUHT. CU3 yUyH MyXUM OVIJIran caTpiiapHu
Oenrunanr. bup a63aiiad UKKUHYY ab3aira YTyuiaan
OJIZINH, YHU UKKHU Y4 MapoTala YKiO Ma3MyHUTa KHPUO
oopamus. Keiicnarn myxum pukpiapHu ocTUra 4n3uo
KYWWHT.

3. Myammounn
Ba3USATHU TaXJIAJ
KHJTUTIT

AcocHii MyaMMO Ba KHYUMK MyaMMoJIapra
TUKKAaTUHTU3HU KaJI0 KUJIMHT. ACOCHA MyaMMO:
Kopamoz pocpopumnapunu doitumumi-maviym
MUKOOpOacu XoM-auénu UyKOmuauuiu oOuian 002nuk
KUMMamoaxo Hcapaén Xucoonanaou.

Kyiingaru caBosuiapra kaBo0 Oepuilira Xxapakat KUJIHHT.
1. XoM aménapHu OOMUTHI I3TaH/ia HUMaJapHU
TyILIyHacu3 ?

2. ®docdop yruTaapuHu TUILIA0 YUKAPHUIIIIA
KaHaal XoM aménapaan dhongananuaagm ?

3. AnnaTtuTiap KaHJaai MUHEpaJiap XucoOaaHaIu
Ba KaepJiapja yupauau ?

4, ®dnortanus KaHaa ycya xucodianaay ?

5. bekopun maiina xkuHCHap KaHAal axxpaTuiiaau ?
6. dochapur pynanapuHu OupiaamMuu OOMUTHII
NPTaH/1a HUMaJapHU TyIIyHacu3 ?

7. Pynanapuu G0MUTUIIHUHT KaHJal yCysuiapu
MaBKY/I

8. Pecnybnukamusaa Kanaait pocdoputiapaan

dbolnananunagm ?

Q. Koparor dochoputiapunu 6oiuTHin KaHaan
bkapaéH Ba Ba pynanan P,Os HUHT MaxcysoTra akpajuiin
napakacu Heda % HU TAIIKWI 3Taau ?

4. Myammonun
Ba3USITHU €UMIILI
ycyI Ba
BOCUTAJIAPUHU
TaHJIAII XaMJa
acocalll.

Y0y BazusaTAaH YMKUO KETHUII XapaKaTiapuHu n3iab
TOMUII MAKCaJAUaa MyaMMOJIH Ba3UsIT >KaJBaJTuHU
TYIIUPUHT. MyaMMOHM €4HII yU4yH XaMMa BazHUsTIapHU
KYpUO YMKUHT, MyKOOWIJI Ba3USITHH SIPAaTUHT.MyaMMOHU
€UYMMUHU aHUK BapHaHTIapJaH TaHaad OJIMHT.
DKansamuu tynaupunr. Keiic Ounan vian

HaTHXKaJIapHUHU €3ma paBulIaa UJI0BA 3TUHT.
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2-KaaBall

“MyaMMOJIM Ba3UAT” KAABAJIMHHU TYJIAUPUHT

BaszussTaaru myammoJiap

MyaMMOJII/I Ba3suATHHUHT

Bazusaitnan ynkKuo

TypH KeJIN0 YMKHUII KeTHII
cabadaapu XapakarJjiapu
1. OuirTpanusan 1. Pynamaru  65-70% | @noTanusiiamniia
koHreHtpamusgaru 1 T P,Os | runa  P,Os  Maxcynotra OONMUTHIIAIUTAH
TaHHApPXU OOIITaHFUY | aKpaTUO OJMHAU, KOJITaH pynanan P;Os HuHr
pysann KYpYyK | pocdatiapHuHr _ yuna MAXCYIIOTTa
MaljanamjgaH OJMHAAWraH | Oup KUCMH KyWKyM Ba
dbochoput yHura HucOaTaH | YUKUHIUIIAP IIaKJIna AKpaJil
2,5-3 MapTa KUMMAaTIHP. HYKOTHIAIH. Aapaxacunu
2. dnoramusuIamga 2. Pynanu  GoitmTuin | OLIMPHUIN MaKcaauaa
OoMuTWIagUIraH  pyAaJaH | )kapaéHuja 35% | Kypyk Maiifamair Ba
P,Os HuHr wMmaxcynotra | pocdatiau MOIIa | P,0sMaxcymnoTra
QXpanuil Jaapaxacu 63- | HyKOTUIaau KPATHG OMHII
65% HUTrWMHA TAIIKWI dTaau. | 3. Tapxubura 16-18% R
3. Boiintuin P,Os Ba 46 % MrO KApACHTAPHHH
dbabpukacuaa aHya | Oynran dochopur | TAKOMIIIAIITHPHIL.
MUKIOpAaru pyna | unuIaTuIManIn
YUKWHIMTA TallIaHaTu
3-KaaBall
Keiic OnJjiaH HIUIAN  KApaéHMHU 0axosam  Me30HJIAPH Ba
KYpcaTKu4JIapu(ayIuTOPHUsIaH TAIKAPU/IA Ba ayAUTOPHUsIIA OasKAPUJITaH UII
Y4YYH).
AyauTopusaaH TalKapy OaxapriiraH Uil YIyH OaxoJiarl Me30HIap Ba
KypCaTKu4iapu
Tanabamap | Acocuii MyaMmo Myammonu Bazusitnan unku6 | XKamu
pyiixatu | axxpaTuO OJMHUO | Ba3USATHUHT KEJIHO KETHUII MaK.
TaJIKUKOT OOBEKTH | YMKHUII cababiapy [Xxapakarjiapu aHuK | 50
AHUKJIAHTaH MaK. | aHUK KypPCaTWJITaH |KypCaTUJIraH Mak.
10 Mak. 20 20
4-xanBan
Ayauropusaa 0akapu/rad Uil y4yH 0axoJiamn Me30HJIapu Ba
KypcaTKu4jiapu
I'ypyximap I'ypyx Masbaymotiap Kapobnap tynmuk | Kamu
pyiixatu baomnuru Kypra3mMaiy TaKAuM | Ba aHUK Oepuian | Mak.50
Mak. 20 STUIIIA MaK.10 MakK.20
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VII. I'noccapmuii

TepmuHn

V36eK THIMIard mapxu

Definition in English

Kamumuanusina
urad (Calcined)

Tepmuk
HaTIKacHuaa
MOJITAJIAPHA MYKOTHIII

UIIUTOBTA oepui

y4yBYaH

Subjected to a heat
treatment  that  drives
offvolatile  matter and
causes thermal
decomposition

Oneywm €xku
TYyTOBYHU
cynbdar
KHUCIIOTa

cynbdaT aHTUAPUIHHUHT CyIb(ar
KHCJIOTaJlard 3puUTMacu Oyiuo,
YHHU TapKUOWIaru 3pKuH CyibdaT
auruapuanuHr (100% H2S04 nan
okopu) €ku SO3 HHHT yMyMHid
dbous MUKIOpU ouian
TaBcU(IaHaIH

sulfur dioxide in the
sulfuric acid solution, and
the content of sulfur
dioxide (greater than 100%
H2S0O4) or SO3, is
characterized by the total
amount of interest

I'mapug
(Hydride)

Bonopon cakioBun Oupukma

A hydrogen-bearing
compound

Opranuk
YFUTIap

ylaapAard 3JIEMEHTIIAp YCUMIINK
Ba XAMBOHJIAPJIAaH OJIMHAJAUTaH
YUKAHIM MoOJJajnap TapKuOuaa
Oynmagu.  OyHmail  yruTiapra
OupuHYN HaBOaTAa TYHT,
LIYHUHTAEK YCHUMIIUK Ba
XalBOHJIApAaH YyUKaguraH
YUKUHAWIAPHY  KailTa WAl
HaTH>Xacuia OJIMHAIUTaH
MaxcyJoTiap XaMm Kupajau, OyHra
AW YFUTIIAPHA XaM KUPUTHII
MYMKHH.

their elements in the
structure of plant and
animal waste. Such
fertilizers primarily deaf,
as well as plants and
animals out of wastealso
includes products derived
from the processing of

green fertilizers .

bakrepuan
YFUTIIap

TYNPOKAAry Ba YFUTJIApAard XaBo
a30TH €KM  MHUHEepaulallraH
OpTaHUK Mojaanap Onan
O3UKJIAaHYBYM MUKPOOpPTaHU3MIIAP
TyTTaH TMpenapaTiap KUpPaJu.
OyHpaii YFUTIAp KAaTopura
a30TO0aKTEpUH, TYIPOK
HUTParvuHA KUPAJIH.

The organic matter in the
soil and air or nitrogen
fertilizers mineralized
microorganisms  pigeon-
fed drugs. such fertilizers
include soil azotobakterin
nitragini.

Tyrpunan-
TYFpU

OeBocuTa
MYJDKaJIJIAHTaH
Tapkuounaa

YCUMIITMKJIQDHUHT
O3MKJIaHUIIUTA
YFUTIap. yiap

plants intended for direct
feeding fertilizers. for the
life of the plants they
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WIIaTUIaAUTraH
VFUTIIAp

VCUMIIUKJIAp XAETH YUYYH MYXHUM
oynran AJIeMEHTIIap: a3or,
dbocdop, KaJIui, MarHum,
OJITUHTYTYPT, TEMUP, UTYHUHTJEK
MHUKPOIJIEMEHTIIap (60p,
MOJMOJCH, MHC, PyX, KOOAJIbT)
TyTaJH. TYFPUIAH-TYFPHU
WIUIATWIAAUTaH  YFUTIAp, Y3
HaBOatuaa, ogauil (Oup Exiama)
Ba Komiuiekc ( kym Ekama)
yrutaapra OyIuHaIM.

contain Important
elements: nitrogen,
phosphorus,  potassium,
magnesium, sulfur, iron, as
well as trace elements
(molybdenum, copper,
zinc, cobalt). the direct use
of fertilizers, in turn,
simple (one defended his)
and complex (double) is

divided into fertilizers.

Onnuit yrutnap

TapKuOuIa YCUMITHKJIAp
O3WKJIYBUM DJIEMEHTIAp: a3orT,
dbocdop, kanmmii, Mmarauii, 60p Ba
OolmkanapiaH OuTTacu OynaauraHd
VEUTIIap.

ozigluvchi plants in the
structure  of elements:
nitrogen, phosphorus,
potassium,  magnesium,
iron, fertilizers, and one of
the others.

Mukpoyrutnap

KaMm MebEp/ia (reKTapura rpaMm Ba
Kujiorpammiapia)
KyJUIaHUJIAIUraH YFUTHap.
Tapkuouaa MHKPO3JIEMEHTIAP
TYTran — O6opaT KucioTa, MUc(m)-
cynbdar, aMMOHMIT MOTUOAAT Ba
Oorka TEXHUK Ty3J1ap
UIUTATUIIAH. KHUIIIOK
XYXKAINTUAA CyBlIa SPUUIATAH
XaM, CyBJa OJpUMallUraH Xam
MHKPOYFUTIIAP UIUIATUIIA]IH.

ess than normal (in grams
and kilograms per hectare)
used in fertilizers.
microelements - boric acid,
copper (2) sulfate,
ammonium molybdate, and
other  technical  salts.
agriculture also  water-
soluble,  water-insoluble
micro fertilizers are used.

Mypakkab
YFUTIIap

TapkuOuja kamMuIa UKKUTa 03yKa
NIEMEHTH  TyTraH  YFUTIap.
Nxkunamun KOMILIEKCIIap
VFUTIAp Ba y4JaM4d KOMIUIEKC
VruTnap Typiaapra  OViIMHaIW.
Mypakka® VruTiap TapkuOuja
IIYHUHTAEK  MHUKpPO3JIEMEHTIIAp,
NECTULINT Ba YCTUPYBYHU
MoAjanap KylmIMM4Yallapy — Xam
OYIUIIIN MYMKUH.

contains at least two
elements pigeon feed
fertilizers. secondary
complex fertilizer and the
tertiary complex fertilizers
types. as well as the
structure  of  complex
fertilizers, micronutrients,
pesticides and growth
supplements also can be.
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dusuonoruk
KHUCJIOTAJIA
VFUTIIAp

YCUMITUKIIap acocaH
KaTUOHJIAPUHM  Y3JIAIITHPAIUTaH
VFUTIAp, aHUOHJIAp 3Ca TYINPOK
SPUTMACHHU  KUCJIOTAIWINTUHA
OlIMpaay, MacajlaH, AaMMOHHI
cynb(dar, aMMOHUYN HATPAT, KA
XJOpuA, Kaimmid cyibdar Ba
Oomkanap. duznonoruK
KHUCJIOTAJI YFUTIAPTa aMMOHHMIIN
a30TIaM  YFUTIAP, LIYHUHIACK
KapOaMHJl XaM KHUPHILIA MYMKHH.
HUTPUDUKAIUSIOBYH
OakTepusiIap TabCUpPHAA aMMHUaK
HUTpaT KHCJIOTaraya
OKCHUTAHUILINA HaTWXacuaa
TYHPOK KUCJIOTAJIWIATH OPTaLIH.

plants mainly fertilizers
uzlashtiradigan  cations,
anions in the solution
increases the acidity of the
soil, for example,
ammonium sulfate,
ammonium nitrate,
potassium chloride,
potassium  sulfate, and
others. physiologically
acidic fertilizers
ammonium nitrogen
fertilizers, including urea
can also enter.
nitrifikatsiyalovchi
bacteria, ammonia, nitric
acids increase the acidity of
the soil as a result of the
action.

duznonoruk
WIIKOPUMN
YFUTIap

aHUOHU ycumimkIiapra
aCCUMWIALMSIaHAIUTaH YFUTIap
ylapJarda KaTHOH TYNPOK
MYXUTHUHH UIIKOPJIAIITUPTraH
Xonga  TyIJIaHagu.  Macajad,
OyHIal YruTiapra HaTpUid, Kaauii
Ba KaJbI[Mil HUTPATIApH KUPAIH

anion build fertilizer plants
collected without their
alkali cations in the soil
environment. for example,
such as fertilizers, sodium,
potassium and calcium
nitrate

CwibBUH

KaJIui XJIOpUIU

potassium chloride

I'anur

HaTpUU XJIOpUIU

sodium chloride

CyHbuUil KAUHUT

JIJAHTOEUHUTIIN HOMAKOII

langbeynitium salt water

a mixture of potassium

< Kajlnun XJjopua Ba SAHYHMITAaH .
Apananryrur chloride and  ground
CUJIbBUHHUT apajlalMacu .
sylvinite
Ceramics, refractory
Kepamuka  Ba  osoBOapaomn . .
ceramics, porcelain and
OyromJjap, YMHHH Ba COIOJ, IIUIIA | _.
faience, glass and
Cuimkar Ba CHTaJlJI, OMaJI Ba XHUMOAJIOBYN . .
ceramics, enamel coatings,
MaTepuajyiap | Koriamamap,  acOOIleMeHT  Ba .
asbestos, binders, cement,
OOFJIOBUM MaTepuayiap, IEMEHT, . -
gypsum, magnesia, liquid
THUIIC, MarHe3uaJl, CYIOK IIUIIa.
glass
Cunukar Yu karra coxamaH wubOopar: | It consists of 3 parts — 1.
matepuaiap | 1.Kepamuka Ba ytra ummamum | The technology of
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TEXHOJIOTUSACHU
coxaliapu
(Field of silicate
materials
technology)

Marepuaiap KUMEBUM
texHonorusacy;  2.lluma  Ba
curaiap KUMEBUI
TEXHOJIOTHACH; 3.bofnoBun
Mo 1anap KUMEBUU
TEXHOJIOTHSCH.

ceramics and refractories,
2. Technology of glass and
glassceramics. 3. Chemical
technology of binders.

Kepaknmu xom-anmrs€napra MIUIOB

Is the collection of
techniques, skills, methods

Texnonoruk | Oepuimn iynu Omian Mabiym xocca | and processes used in the
TU3UM Ba Xycycusariapra ora Oynran | production
(Technology) | maxcynmoTinapau unnta6 | of goods or services or in
YMKApUIITHUHT y3BHMi Oorimanras | the accomplishment of
XKapaéHIapyu MaXKMyacH. objectives, such as
scientific investigation.
. Cement, gypsum or lime
[{leMeHT, TUTIC €K OXaK XaMHUPH - :
BormoBun . putty - a mixture of the
OOFJI0OBYM MoOAAa OWIaH CyB €XYI | .. i
MoIIaap binder with water or other
OMpop CYIOKJIMK apajaniMacH. | . . L
(Cement) KOTraH XaMip o 1e6 atanamt liquid. Once cured, it is
P ! M- called the stone.
Kopuma bornoBun mozanma, cyB Ba Maiina
apajammvacu | o quHI/HiIlf[ ( i’d) OTMargH A mixture of binder, water
(Masonry YIHHP KYM) K and fine aggregate (sand).
apasamiMacy.
mortar )
bormoBun mommanuar cyB xamaa | The artificial mixture of the
TYIaupyBud uWHEpT Mozaanap | binder material with water
(maiiga Ba iimpuk Tyaauprudiap - | and an inert aggregate (fine
beron KyMm, Mmaran €kd uakuk Tomr) [ and coarse aggregate —
KOpHMIIMAcu | OMjlaH XOCHJ KWIraH CyHBHH | Sand, gravel). The
(concrete) apanammMacu.  Kotu6  koaran | solidified mixture is called
nryHaai KopuinMa OeToH, mysar | concrete,  with  metal
apMatypaimu OetoH 3ca Temmp - | reinforcement — reinforced
0eToH 110 aTtanaay. concrete.
1756 #wmm anrmusumk  J[.Cwmut | Established in 1756 by D.
I'mapaBnuk :
oxaK TOMOHUAH ApaTHiaran oxakromra | Smith  new  waterproof

(hydraulic lime)

6-25% run Kymui opKaiu sSHTU
CyBra YMIaMJIA OOFJIOBYH

binder — limestone with 6-
25% clay

[HemenT
(cement)

CyHbuil HOOpPraHWK OOFJIOBYH
MOJJIa, CYB, TY3JapHUHT CYBJIH
spUTMaNIapu EKU OOIITKA CYFOKJIUK
OroujiaH KOpWIraHjaa TUIaCTHK
Macca XOCHWJI KWJIaaud Ba BakKT
JTaBOMHUJa KOTHO, KaTTHK TOIITa
allaHaau.

Artificial inorganic binder
which, in contact with
water, aqueous  salt
solutions and other liquids
forms a plastic mass, which
then hardens and turns into
rock substance.

234



https://en.wikipedia.org/wiki/Skill
https://en.wikipedia.org/wiki/Good_(economics)
https://en.wikipedia.org/wiki/Service_(economics)

XaBoja
KOTaJaurad

dakat XaBo MIAPOUTHIA KOTAJH Ba

Harden only in air and dry

HaM OynMaraH IIapouTiIapaa .
OOFIIOBUH environments. Includes
UIIaTHIaad. Yiapra oxak, THIc, | . :
MaTepuasiap lime, gypsum, caustic
. KayCTHK MAarHe3uT Ba OoIIkanap :
(hydraulic KHDAT: magnesite and others.
binders) AL,
dakar xaBojaraHa sMac, OaJIKh
HAMJIMIK Ba cyBma xam sxmm | Harden not only in air but
['mppasnuk N . . .
SORIOBIM KOTau. bynnai Mo rnaiap | in a moist environment and
KaTopura Oapua typaaru | in the water. Includes all
MaTepHuaap -
IeMEHTJIap, THApaBIMK  oxak | cements, hydraulic lime.
KHApaJIu
Kucnora tabcupu 1mapoutiapuiaa | Used in acidic
Kucnorara :
UNUIATWIATM. OpyBUaH  CYIOK | environment. Include
YHTAMITH .
mmiia, WmKop Ba  ¢ocdar | cements on the basis of
OOFJIOBUMIAD L
(acid proof KHCJIOTacH, YJapHUHT Ty3iapw | liquid glass, bases,
binders) acocumaru meMmenTiap Oynnuait | phosphoric acid and its
OOFIOBUYMIIAp KaTopura Kupaau. | salts.
[TopTtnanaueme

HTXOM-aIlécu
(Raw materials
for Portland

OxakTouI Ba TYIpPOK apajainmMacu

A mixture of limestone and
clay

cement)
Oxakro1 Ba TYIIPO . :
Y poK Semi product obtained by
apanammacuHuar 1450-1480 °C : .
[MopTnananeme o —— heatingof limestone and
HT KIIMHKEPH P clay to 1450-1480 °C
OJINHTaH SApUM dbabpukar
temperature.
MaxcCyJioT.
Amur, Oemut, yu kamenuim | Alite,  belit, tricalcium
Knunkepmunep z . ! )
annapu ATIOMMHAT Ba TYPT KaJbIUIIN alum!nate _and calcium
amroMoGeppuT aluminoferrite
Xym  Ba cymiapra | Multi-stage processes of
[TopTnanaueme Y KYEYK yeynap ditl-stage p -
S acocllaHTaH Maijanaim, yHaml, grmdmg, mixing, firing on
Kyiaupuim kabu kyn cowuu | the basis of dry and wet
YUKAPUIII . .
apa€Hiap HUFUHIAKMCH. methods
[Toptnanaueme
HT KJIMHKEPUHH | , . .
RICP AfiyaHMa Ba IMaxTaju rmediap Rotary and shaft kiln
KyWUIUPUIIT
neusjiapu
. Cement is produced by fine
[{emeHT Knuukep Ba TUNCHUHT MaWuH | _ . . .
. grinding of clinker and
(cement) TYWHII OPKAJIH OJIMHA[H.
gypsum.
[Toptnananeme | Yu OOCKUWIN rugpaTanys | Three-stage process of
HTHUKOTHIIY | )KapaéHaapu - sputuil, | hydration  consists  of
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(Solidification
of cement)

KOJUIOMJUIAp XOCWUJI KWJIUII Ba
JKUTICIIAIINLI KapaHIapu

dissolution, colloidization
and solidification
Processes.

[TopTnanaueme
HT KOPPO3USICH

IlemeHTIAH scalras
OyIOMJIapHUHT CyB Ba
MUHEpaJUIAlral MaxCyJoTiap -
CyB, Ty3 JpHUTMAacH, KHCJIOTa Ba
OpraHuK OHMpUKMaNap TabCUpHUAA
eMUpWINO ¥3 MIaKIMHU KHUCMaH
€KkH OyTyHJIalMH MYKOTHILN.

Partial or complete loss of
form of cement products
under the influence of
water and mineral
substances — water, salts
solutions, acids and
organic substances.

Kepamuka

I'pexkua  keramike (roHOHYA
keramos) — Tympok

From ancient Greek

(keramos) - clay

Kepamuka
MaTtepuanu

Tabuuit Tynpok €Eku TYIOpOK
Owian Typau MUHepaiap
apajalMacuaH XOCUJ KUJIUHTaH
JIOMHYU MUIIATHO, KyHHO, KypuTHO
Ba KCHUH KAaTTUK KU3AUPUO XOCHIT
KWJIMHTAH MaxCyJIoT

The product of high
temperature calcination of
a mixture of natural clay
and other minerals

OnosbGapaoi
Oyrom

Kepamuka texnonorusicu Oyitnya
unuiad 4YUKapwirad, YTXOHAa Ba
neusiap KypHIIIa
UIIaTUIaAUTaH,
onoOapaonuiurn  1580°C  nan
KaMm OYJMaran kepamuka OyroMHu.

The product obtained by
ceramic technology and
used in the furnaces and
high temperature furnaces
construction, it’s  fire
resistance not less than
1580°C

Kypunui
KepaMUKacH

Onnuit Tynpok €Ky TynpokK OuiiaH
Maxcyc KyImiManapAaH sicalras,
IOKOPHY XapopatT/aa UIJIOB OepHIll
Wynum  OunaH  OJIMHTaH  Ba
KypwIMIlJa JeBOp KaOWJIapHU
scall y4yH XU3MaT KWJIaJWTaH
MaxCyJmoT.

The high-temperature
product of the calcination
of clay or mixture of clay
and special additives used
in construction.

Texuuka
KepaMuKacu
OyromMu

Kepamuka TexHOJIOTHACK acocuia
scanrad YyTKa3ruy, ApUM
VTKa3rud, M30JATOpP, Maxcyc
xoccaju (MarHwur, OIITHK,
AJIEKTPHUK) OyIOM Ba OOIIKajIap

A conductor,
semiconductor, insulator or
a product with special
properties (magnetic,
optical, electrical) obtained
by ceramic technology.

Mawummuii-
XYKaJIMK
KEpaMUK

MaTepuaiapu

Kepamuka texHonorusicu Oyiinya
Ui, KaoJuH, KBapl Ba Jajna
LIIIaTU apajlaliMacuiad OJIMHIaH
YUHHA Ba comoja KaOu Hadwuc
MaxCyJIOTJIap

Thin ceramics obtained by
ceramic technology from
clay, kaolin, quartz and
feldspar
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Marima Ba MUPUK  JOHAIUK
Kypuiui Kepamuka Maccamapu acocuzaa | Materials like bricks and
KepaMHUKacH | OJIMHTaH Ba kypuiuiiga | tiles obtained from fine
MaxCyJIOTJapy | MIUIATHINTa MYJDKaJUIaHTaH FUAINT | and coarse ceramic mass
Ba Yepenuiia kabu Marepuaiap.
Opouit  TynpokJaH — scaliras,
JlesopGon I0KOpH Xapopartjia HILIOB Oepumr | The produpt made by firing
KepamyKa iymu OwnmaH osmHraH Ba nesop | from ordinary cla_y and
Syionm scalmr y9yH xu3MmaTr Kwiamurad | used for construction of
MaxcCyJIoT. walls and partitions.
Kepansu,  armomoput, rpapii Ceramic porous materials,
DddexTun ’ ’ such as expanded clay,
FOBaK KE€paMHKa Kau FOBaK Kepamiia aggloporite, gravel
Matepuaiapu

Apum uuHHM, KaTTUK (asHc,

Semi porcelain, hard ware,

clay ware, lime ware,
TYyOpoKJIu (asiHC, OXaKiau QasHc, . :
FOMmmoK Hadwuc . majolica, sanitary
MaioMKa, CaHUTAPHS-KYPHIIHII : :
KE€paMHKa construction and sanitary
Ba CaHUTApUS-TCXHUKA
ware.
Oyromiiapu.
XVKauK, JICKOPaTHB Ba | Household, decorative,
Kartuk Haduc | anmekTpoTexHUKa YUHHUCH, TUTaH- | electrical porcelain,

KepamMHuKa MarHespana Ba Oomika Maxcyc | titanium-magnesia and
Maccasap. other special masses
Haducnuru,  THHMK  paHIIIA
UWHHUHUHT | OYJIMIIH, *apanriaury, | Thin, pure color, clear,
acocui TONLIAPJCK  THUIIMKJIWTH, CYB | StOne, dense-sintered,
XYCYCHUATIIAPH | IMMMMACIIUTH Ba KUIBaIaHUIK. | waterproof.
Kaomun, ytra ummamiu Tynpok, | The material obtained by
Jana Imar wBa KymaaH tamkui | heat treatment of kaolin,
e— TOIITaH, TSPMUK UIILJIOB OepuiraH, | refractory Clay, feldspar
314, MYyCTaxKam, kuMmépuii | and sand mixture, it’s

MyxXuTiapra Oapponum OynraH
MaTepHall.

dense, durable, chemically
resistant.

Kartuk ynHHM

Macca cononaru 1350 rpagycnu
Xapoparja 3u4ialliaju.

The mass is sintered at a
temperature  of 1350
degrees.

FOMII0K ynHHN

Macca  cormosaru 1250-1280
rpagyciid XapopaT/aa 3udIaiiaim.

The mass is sintered at a
temperature of 1250-1280
degrees.

Tabuuit muma

Tabuatna pyit Oepaauran Tabuuit
XOJIMcajgap HATIWKACHUIA XOCHI

Transparent body called
obsidian or volcanic glass,
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OynraH, oOcCuUIMaH Ba BYJIKOH
IIUIIIa HOMUA OWJIaH FOPHUTHITYBYH
maddod KuHC.

formed in nature under the
natural processes
influence.

CyHbpuil mumia

KyMm, coma, cenmurpa xabu XoMm-
aménap apajaliMacuHU SPUTHILL
Ba TE€3 COBYTHUII Wynu OuiaH
OJIMHTaH amop( MaTepual.

The amorphous material
obtained by melting and
fast cooling of the batch of
sand, soda ash, ammonium
nitrate and other raw
materials.

[HIunra

KuméBuit  Tapkub
TeMrepaTypacura
paBuIIIa IOKOPH xapopar
TabCUpUJIA  XOCHJ  KHWJIMHTaH
SPUTMAHU yTa COBUTHUII OPKAIH
OJIMHAIUTaH KaTTUK
YKUCMIIAPHUHT XoccajgapuHu
KaOyJ1 KrmuIMHaaurad 6apua amopd
KUCMIIAP.

Ba KOTHII
OOFJINKCU3

Amorphous solids obtained
by quenching the melt
irrespective of the
chemical composition and
the solidification
temperature.

[Iumacumon
XoJiaT
XyCyCUATIIAPH

N3otpom, WCCUKJIMK/IaH
KEHTalMIll KMAMaTH MacT, KHUUK
AIEKTP YTKAa3yBUAHIUTH, MAbIyM
JpUII  TEMIIEpAaTypacu VYK,
mapTim 0exapop.

Isotropic, small coefficient
of thermal expansion, low
conductivity, without a
specific melting point, an
unstable state.
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IX. MYTAXACCHUC TOMOHMJAH BEPUIT'AH TAKPU3

OT3bIB

Ha 00pa3oBaTe/IbHYIO IPOrPaMMy H y4eOHO-MeTOAHYeCKHIl KOMIJIEKC 0
y4e0HOMY MOJY.110 « COBpeMeHHbIe TEXHOJOIHH NPOM3BOACTBA HAHO H
KOMIIO3HIIHOHHBIX MAaTEPHAJOB» KYPCOB NepPenoAroTOBKH H MOBBILIEHHS
KBAIH(QHUKALHKY NpenojaBaTeiell HanpaBjJeHUst «XHMHYeCKAasi TEXHOJIOTHSD»
(1m0 MpOM3BOACTBY HEOPraHHYECKHX BeleCTB H MHHEPAJbHBIX Y100 peHuii)
TamkeHTCKOro XHMHKO-TeXHOJIOrHYeCKOro HHCTHTYTA

OGpasoBaTesnipHass  nporpamMma M yueOHO-METOAMYECKHH  KOMILIEKC
MOATOTOBNEHbl  JUIl  IEpernoJroToBKM W IOBbILIEHHS  KBald(DHKaLUK
npernoiaBateneil Mo HanpasleHnIo «XUMUYECKas TEXHOJIOTUsD (0 MPOU3BOACTBY
HEOPraHWYeCKMX BELIECTB M MHHepalbHbIX ya00peHuit) B OTpacieBoM LeHTpe
npy TalIKeHTCKOM XHMHUKO-TEXHOJIOTHYECKOM MHCTHTYTE.

Y4eOHO-METOMYECKUH KOMILIEKC 110 y4eOHOMY MO0 «CoBpeMeHHble
TEXHOJIOTMH IIPOU3BOJICTBA HAHO M KOMIIO3ULIMOHHBIX MATEPHATIOB» COCTOMT U3
paboueil  mporpaMMmbl  MOJYJ]Sl;  MHTEPaKTUBHBIX  METOJOB  OOYUYECHHS;
TEOPETUYECKOro U MpaKTHYeCKOro MaTepuaia 3aHsITHH; TeM KBaJIU(UKAIMOHHBIX
BBINYCKHBIX paboT; 0OaHka KeicoB, TiOccapusi, CITHCKA HCIOIb30BAHHOM
JIUTEPATYPHI.

Conepxanue yueOHOro MOAyJs COCTOMT M3 2-x uacteil. Ilepas wacTh
NOCBsILIEHAa W3YYEHUIO HAHOTEXHOJIOTMH M HAHOMATepualoB, B TOM 4YHCIe
OCHOBHBIX TIOHSTHH HAHOTEXHOJOIMM W HAaHOMATEepUalloB; METO/IOB CHHTE3a
pasNMYHBIX THUIIOB HAHOCTPYKTYPHBIX MaTepHaloB W HaHOOOBEKTOB. Bropas
4acTh IIOCBSILIIEHA TEXHOJIOTUM TIOJly4eHHEe KOMIIO3ULMOHHBIX MaTepHalioB;
M3yUYEeHHIO OCHOBHBIX BHJIOB MATPHLl H apMUPYIOLINX MaTepHUalioB, B TOM YHCJIE
U3Y4aloTCsl HeTPaAULMOHHBIE U OMOKOMIIO3UTEI, @ TaKKe Cepbl UX NPUMEHEHHUS.

HpaKTqucxue 3aHATHUS  TIOCBALICHBI HM3YYEHUIO OCHOBHBIX METOJOB
OJIyUCHMUs HaHO " KOMITO3UIIMOHHBIX MaTepuaos, BO3MOYKHOCTEH
HMCII0JIb30BaHUs COBPEMEHHBIX METOJOB CHHTE3a. OcBoenue y‘leGHOFO MOAYJIA
«CoBpeMeHHble TEXHOJIOTHH MMPpOU3BOACTBA HAHO U KOMITO3ULIMOHHBIX MaTE€pUajiOB»
MMO3BOJIAET TIIOBBICUTH 3HAaHUA W TIPAKTHYECKHE HaBBIKHA HpO(beCCOPCKO-
NPEeTnoAaBaTeIbCKOro COoCTaBa BBICIIUX yqe6H51x 3aBCZ[eHPI17I, CHOCOﬁCTByeT
YCOBEPILIEHCTBOBaAHUIO yqe6H1>1x nporpamMm JUCHUIIIAH CIICHHAAJTIBHOCTH.

I[eKaH q)aKyJH:TeTa TEXHOJIOTHH
HEOPraHW4Y€CKUX BEIIECTB U

T8N
0. Jlememen
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