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4bGri.wGf1Gbrif1 pw11011 Lipbf1WLnl{nLf:}JnLG[! Li. U1Wf1Pbl1 

hf11.J.wCiri.mpJmGGbrti Ciljwlllliwup 011qwGf1qliti ri.f1Liwri.11n11wljwCimpJmGQ 

4wtul{w6 t nz. uf1wJG 4brw4ruwu m tuGwlif>ti ~wJLiwGub11tig . wJLl.t 211'1 

U1puwG 6f1 zll1 Ljwquwljbri~mlif1g : 

4buri.wGf1ub11f1G lllf1Llnri 211'1 nriw4o hwl'.iwtu it': pwl{w11w11mu 

htiqtibuf1lj l.t uwCif1U1Wflwljwu ~whwG2ub11Q , b11pbliu tL Ljbu11wuf1ubf1Q zbu 

umwGmu ~whwu21.J.nri ewCiw4f1 2nlfl: U11ri.JmCiemu wnw2wumu t 

ljbu11wGf1Cib11ti upbflWllll{mpJWU f12bgmli : 

Unwuouwhwlllmlj mzwri.rimp1mu ~blllQ riw110Cibt 

2rw11pJm11ubriti ~wzlll~wGmpJwCi , Ljbu11wuf1Cibpf1Ci l11114.nri tulibtm 211'1 

uwermpJwu 4.rw : lizlJ.wcru wnw2f1Ci hbppt1u lJ.bpwpb11mli t pwg 

211wupw11Gbrtiu (2riwLtinubp , qblllbf1 . t6b11 , 211w~whbuUlubr Li. wnu) . 

nrnue hwl'.iwtu wrilllnllll{mli bu opqwuwljw(j pwLtinCiub11nLl Lt rirwug 

2m11G oqlllwqn116Llmli wnwCig hwliw~wmwutuwu Li zwljuwu : 

nLumuGwuf111mpjntUUbflQ gmjg b[i mwtf1u , n11 WJCi l{wJ11b11mli , npUlbrt 

LjbCif"l.WUf1Cibj1ti lllj1l{nrt 2111'1 Li. Ljbj1bj1f1 Ciwtuw~WlllflWUUlOWU hW OW fl 

0Cfll1Wqnp6l{mli t Wrtlllnllll{w6 2nLfl , wlJ.btf1 zwUl b[i hf1l{WUlfnLf:}JnLUUbf1[! . 

Li. pwpO(l bu Liwmriw zf1 wuljmuu m Lipbj1wl.I1l{mp1wCi f12bgliwu lllnljnuQ: 

Pwg 211wupw11ubrif1 211hg oqmtlbthu ~blllf> t mumliCiwuf111bL 

211W'1PJnLflQ , 11riw wrilllnl11Liu1u mrif1ubf1Q. f1upuwliwp11uwu q.nricroupwgQ 

l.t WJLU , 2111'1 uwutill1Wj1Wljw[i l{f16wlj[! Ciwtuw~bu f1LiwCiWtnL hwliwp : 

Pwg 211wupw11ub110 hf1Liuwljwumli wriurnllll{mu bu uwljbpbuw1tiu 

hnupb(lf'lg , Ljn1mrimg Li. Wjlf"l.JnLUWpbflwljwu obnuw11Ljmpjmuub11f1g 

q.niwgnri hnupwJtiCi 2ribrtig : 

~rti uuiutilllwpwljwu nriw4(1 zwm ri b ~pb11mu 4wtul{wo t ri.rw 
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umwguwG hbm l.Jw~t.J.w6 LJbGuwpwGwl.JwG L hhq.hbGhlJ 

q.nf1Cr[!Cif'wgGbrihg: 'lpw hbm l/w~t.J.w6 l/bCil)wCihGtirihG tuutitnL hwuwri 

mpt.J.nrt 2nLf1[! ~timp t bG13wpl.Jt.J.h .'.)>hqhLJwehuhwl.JwG, 

pwl.Jmbritiwtnq.hwl.JwG hbmwqnmm13JwG L umwGw hwuw~wl!lwutuwG 
uwGtimwpwl.JwG q.Gwhwlilwl.JwG: 

Qr~ ~~~~nLnq~u4uu t~ uuu~suru~rq~bu~4 

uCUuU4nt-rc>3nt-uc 
Slmfl[! l.JbuuwpwuwLJwG LJw11Ln11wq.mJu q.nponGGb~hg ubLJG 

liJwueti Libuwrwri wripJnLfl[! : UJG oriq.wGpquti pwriwrwhl uwuG t 

LJbGl)wuputipp L~nUl Liwqumu t 60-65%. otibriti unm 80 . hnrtti t.J.riw w6nrt 

pnLJubrimu· 50-75, 211tium11Gbpnu.'l' 95-99%: 

Oriq.wGpqumu 211ti pwGwlJ[! LJwtut.J.wo t l.JbGl)wpum hwuwl.Jhg: 

unriwotiu hnriF'ti oriq.wupqumu 2nL/1[! l.Jwqumu t 72 %, ubl.J m LJbu 

l.IlWflbl.JwCip unm' 61 %, rul.J hwuwl.Jwt.J.nri gmlr Oflq.wurqumu 52%: 

Oriq.wGhqumu brtw6 2/lti pwGwLJ[! LJwtut.J.w6 t uwL pml.j_w6mf1Jmupg : UJG 

6wf1Ujnm l.Jbu11wGtiGtJ11r unm , h mwppbpnlf'Jmu h1m6t.J.w6ubrih . wt.J.btti 

Phl t: 'Tlwm6wn[! 6w11~w1hG hJnLUt.J.w6ph 211nt.J. wriewm trubtG t : 

~Jm6t.J.w6 nltuwrh UWflUUnLU 2flti pwGwlJ[! 60% t, ruLJ 6wp~nmh unm' 
46%: 

Qpp ~wpmCiwl/nl)'~JnLG[! (uin~nuCibpm.t) uiwppbp opqwCiCibpnul 

LI. hJmJ}bpnul (wpuiwqwuinLL/CibpnuJ) 
f1rimpGp-99,5 

lclmp- 99 ,5 

nriumribrtwiru hbrtml.J-98.8 

Ulph wlijwl.Jbuuwu uw 11 utiu-98,7 

UrigmGe-98,2 
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Uri JnLCi-79, 1 

IClnpbp-79 , 1 

LirthGbri-77,9 

4.whwuwoL q.brio-77,0 

bUf'WUlllWUnpuw1rG c+brio-78 ,0 

UrttiewitiG hJmf'-97,5 

UmwunpuwhJnLf'-97 ,3 

Ut.J.tiz-95,8 

YWf'-89 , 1 

Lbrth-86 ,4 

nribrth LJbrtL-83 ,3 

brhLJwuGbri-83,0 

CwpwLJgwLJwG hJmut.j_wop-79,6 

Uhrim-79,3 

<Dwj6wtu-76 ,0 

Lfl.Jw GGb 11-76,0 

Uwzl/-72 ,0 

nLrtbrth ulijrmtul/ G1mf1-70 ,o 

nriGm rtbrt-69, 7 

LJWflrJ,-69 ,6 

U6wnGbp-55,0 

tLwumtilJ hjmut.J.w6p-49,6 

tlWfl~WJhG hjnLUl.j_wop-29,9 

tuwt-0,2 

UJulijhunt.J., LJbG11wGm oriq.wGrqur 2/3-[! LJwqunu.l t 2m110: UnwGg 

2f1P lh LJwrinrt pflwl.Jwuwuwt LJbGuwq.n116mCibnL13JWU L n2 up 

q.n116QG13wg, lP l/wrinrt LJbGumliwlJ uGwt L nl Lip P2ti2 : 

Slmp[! , nf1UjbU tm6r t mur ub6 G2wGwLJm131mG: Oriq.wupqlimu 

LJbGuwprutiwLJwu pntnr Uj[lngbuGbp[! (wuhuhuwgpw. ri.tiuruhuwgrw . 

nbqnrilijgpw. 11r.'.flmqrw, ouunu L wJLG) ou13wumu bG opq.wuwLJwG L 

wuoriq.wuwLJwG GJmf'briti 211w1rG Lm6mwGbrimu : Slmrio oeur11wguwG, 

hrrwnthqti L WJL Ujf1ngbuGbriti wuur2wl.Jw(i uwuuwl.Jtig t : 

uJmf'wLtintuwuwl.Jmf'JnLG[! mbrir t nLCibGmli wJG l)blijflnLli , brip 

uCiUr].Wf1Wf1 GjnLf'bf1[! tm6t.J.w6 bu I.. q.UlGl.j_mu bu zwpd'uwu ub2: 

UwpunrtnLf'JnLCiQ, uuGl)p mbrtwthntumli[! lllWf1pbf1 hjmut.J.w6pGb11 , 

LJbG11wup UJnLF'h uruf1bq[! P2h2Gb11mu rrwLJwGwGnu.l bu LipWJCi hbrtml.J 

2f1W jpu uti2wt.J.wJf1nu.l : UlilwunpuwwrippwJhU mt.rim 2f1WjpG 

Lir2wt.J.wJf1mll t mbrth mubGmu uuGr].p Jmpwgmu[!: 

SlmriG w[1hriwd'bzm uim13wlflntuwGwl.Jmf1JWG d'wliwuwl.J 

oriq.wGrqupg qwCiwqwG 13muwt.J.n11 G1m13b11rhb11wgliwu hwuwp: 

Slmf1Q , q.ntnrzrwGtutnt.J. uwzl/r uwl.Jbritiupg L zu2m11hGbritig . 
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wljliltnl uwuGwljgmj}JmG t mGbGmu oriq.wGpqup 2bruw4wunGwLtn11uwu 

q.n116mu: 

brip 011q.wGpqt'lQ ~ti UlilWGnu.l wGh11wdbzU1 pwuwl.Jti 2nq1 , 

uljwmLtmt'l t 2b11uwljwriq.wl\.nruwu 11ctl[w11wgmu, r.iwtulill[mt'l bu 

oG11hwGm(1 L hwupwjpG UJnLj}b[1p lfintuwuwljmpjmGQ, uuu11wGJmj}b[1p 

Ub(166mu[i UU1Wt.'inpuwwrippwjpu mrimg, 11ctl[wrwGmu t 

UJmpwlfintuwGwljmf.3jWU W[lq.wutipGb11ti lfnL[1U pbrmuG orq.wGtiqupg , 

wnw2wumt.'i t W(1JWLI r.i111wgmt'l , pmLwGmt'l t wriiwu zti6mljp 

t'lwG11twulllwu wljmpl[mf}JnLUQ L w11111mGpmt.'i lilbflp t mGbumu 

ti GeuwpmGw L[n 11 nu.l: 

1-L U 4nnnl.l.lnl[Q L. mrtizGbflQ uwht'lwGbL bG. nr 2flP utwl.Jwupg 

wnw2wgw6 pupGwf.3muwl[nrimuQ pGnrinzl\.mt'l t wr1wu l.Jwquti ljlil[lmlj 

lfinlfintumunl{. U[1U1Wlil.JwGmu , uw1111mu L. britiLJwt'lGbrimu QUj}wgnri 

11bq.bGb(1wliltiLl brL.mwGbrnLl: Pwgti uzl[w6tJg , GjnLf}Wlflnr.iwuwljntpjwG 

tuwtummuG mrtbLJgl[mt.'i t GwL Ul.l.IPLilWl.jmgGb(lp pWJ!?WJUWU 

mctbriwguwup L. uw1111ti hwl.Jwj}muw1tiu .1JmuLJgtiwJti wGq.n(l6nLf.3JWLip: 

UwuuwLJgbLnLl GJmf}wlfintuwGwl.Jmj}JWLIQ, 2m11u wGoG 11ob2 11mriu 

t q.wltiu LJb011wum orq.wOtiqutig britil.Jwuubrti . j}npbf'lti . writiGbriti L 

t.'iw 24ti t.lp 2ngnl{: f2r111Gwq.b11obrinl\. orq.wupqupg 2riti qq.wlti pwGwl.Jti 

lfnl(1U pb(lnLU[) hw[iq.bgGmu t hWUf!WJtiu UJnLf}b[1p lllWl.Jwuti L. 

wr11JmGpmu tuwtu111Ltmu t 211wwriw1tiu hwzLlbl.Jztino: 

011q.wul1qumu 211ti wGpwl\.wrwrmj}JmGu mGbGmu t 

pwgwuwljwu hblilLwupGbr: 011tiOwlJ , bpb oriq.wGtJqliQ LJnrigGmu t 2riti 

10%-Q . wnw2wGmu t U[llilp q.nriomGbmj}JWG f}nLLwgmu L. wrwq.wgmu. 

t.'i4wGw1tiG 11nri. uwruup 2t11uwuU1p6wGQ pwria11wGmu t. LJtG 11wutiG 

4nrigGmt.'i t wtun11dwljQ. 1.l.IW4wumu t ulilwt.'inpuwhJmpti 

Wi1U1Wlfl1nlf}JnLGQ. q.[1q.nl\.mu UJWl1'1WJPU hwuwljW[1Cl-Q. 

LnflOWf}Wr[WUft Ub[lQ Ln11wGmLl b[1 L 11brtGmu: ~riti pwGwljp10%-tig 
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wl[tLti Ljn(lulilp f10lllf!mu wnw2wGmu t liwh : Uwht'lwGLtwo t , np 

Qu11hwumri pwrigwomj}JWU utwiuwGGtrmu, bf1p Ljbu11wupG umwGmli t 

2mr . LJw11nri t Wl.l.1[1bt 30-40 o(l (LGw1w6 WJfl utWJliwuGb11mu LJnrigGmli t 

6W[1utbf1p, wor.iw211wmubrti L. UutPLilWl.JmgGb(lp 50%-Q), puLJ 211P9 

q11LJL[w6 LjtG11wGppG liwhwGmli t 4-8 011mu: 

liJullltiunl[, pGLutbu ttiwrdbp LJbriwLJrmuQ. WJGutbu tt dwliwGwLJtiG 

L. utwhwG2l[w6 f!WGwljnl\. LJbG11wumG 211nl[ Wutwhnl[muQ pW[lO[l 

uj}b[lWLill\.nLj}JWU, w6p r.ij}wGuwG L. orq.wupqt'lp Gn(lliWL qw(lq.wguwG 

wuh11wctb zU1 utWJliwuGtrtig tG : 

~wuwOWJG r . '11 . 'llwl\.LnLlti' 2f1P tfinf'uwGwl.JuwG LJwrq.wl[nrmuQ 

q.muL.lmli t UUU'1WJPU LJbuU1[1nGp bGj}WlJWJnLf}JWG lilwlj : P u. 
clmnwLtunLlo wiu LJw11otietiu t , nr q.nJnLj}JnLLI mGti 2m11 tulibtm 

1m11whwmmLJ LJbGU1(1nU , nrti q.rq.nmuQ LJwr.iLtwo t hJmuLtw6eGb[lp Li 

wriiwG 4;>pqpljwQtilitiwLJwu Ljwqt'ipg : Oriq.wGpquG mGti Gwli hwlilnLl.j 

ouunnbgbl.l.llilnf1Gb(l . n11nGf! q.nromli bG ouumntiLJ r.iwuq.wrimuGbrti 

11bl.l.lf>nLli L. q.wGq.mrtb11ti LJbrtL.ti up2ngnLl oL.wLtn11nu'l bG 6wriwl\.ti 

hwq.bguwGG m1111Ltw6 nb4>LbpuGbri . tiG l l.l.lbu GwL pbriwGti r.innnl mli 

q.lilGL\.nrt hwl.Ilmlj hti1111nnbgbutmnrGb[l (211wnbgbl.l.lmnpubp). nrinuf> 

q.riq.nl\.mli bG Lnriowj}wr[wuj}p ln11wguwG dwuwuw4: 

trip UlilWUnf>UQ L9Llnu.l t 2rnl\.. wnw 2wGmu t 0W[1Wl{ti 

LJbGLil[lnGGb11ti qq.wgn11mj}JWG wrq.btwl.Jmt'l L. nb$tbl.Jmn(l wljlilp 

uti2ngnLl l{briwGmu t owrwl[p qq.wgmt'iQ: Uwljwju 6wriwLlti l!1Pt.l 

hwq.tgmu LJwU1W[1l[nLli t upWJU WJU 11bl.l.lpnLU. bpp 2m11G orq.wGGbritiG L. 

hjnLUL\.WOpub[1pLI hwuGmu t W[1JWU up2ngnl[: 

UlilwlieuQ 2rnLl t9t.lbtmg hbliln wnw2wumt'l t 2rwq.rq.nliwG 

GL\.wqmu. nrio 1.l.lb111p t f1plilbL n(ll.l.lbu nb4> l bl.JU1n[1 wLJm : 

::211ti lfintuwGwljuwG LJwriq.wLtnruwG q.nromli LJw11L.n11 11b11 bG 

LJwLnWf1nLU ub[lp pG hjnLj}WqWLilPL q.b11ob[1Q L. hwl.IlljWl.l.lbU htillln$pqQ : 
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Orq.wujlqt.l t.hnw6 2nLfl[I ubr66t.l.nt.t.l t pwrw4 , t.lwuwt.lp tL hwULn 

writiubrmt: :::ibmwq.w1mt.l 11rw t.ljl t.lwu[! 11mru t q.wltiu brti4wuubrnt.l., 

tiu4 uuwgw6 Llwu[!· !?rmtiuJ?ti Llti2ngnt.1. L. ~nQbrtig m t.lwz4tig mbriti 

mubgnri q.nLnrzrwgt.lwt.lp: 

UuwuuwUjwhm~Jwu t.lb2 2rti oq.mwq.n(16mt.lu mujl 

uwujlmwrwhpq.pbGti4 LJwrL.Lnr uzwuwljm~Jmu : UJu LJtirwn1~mli t 

wuwuGw zbuQbrti L. q.mmti uwpruwu, w~mwhwut.lwu , 4bu11-wujlubrti 

~UWUQp m l.Jbrbrti UW~WlljWU1fllUUU1UWU hwuwr : ~rti 11-bru m 

Gzwuwljm~JnLU[I t.lb6 t uwL. uwutimwrwl.Jwu wnmum{ pwrornrwlj uujl, 

l.Jw~ti L. ljw~Gwu~brQGbrti umwgt.lwu q.nr6mli : 4.wmnrwl.J 2rtig 

wrimnml{mu t l.Jw~Q , mumti ljw~ti mwrwubrti , 4~ti uwrJ?wt.1.nrm.uubrti 

Lt.l.wGwLm hwuwr Ujbl.11Q t oq.mwq.nr6t.l.ti uwJ?mr 2m 11 , nrUJbuqti 

pwgwnt.1.ti LJw~ti l{wrwljmt.lo: Lrnzm 2nLf1[1 hmuwLti [t ljw~ti mwrwubrl1 

Ll{wguwu hwuwr brl.Jw~ti Qwuwl.Jo 2rnu.l wt.l.btli trubLm 'lbL11Qnu.l w1u 

4w~Gw~nrint.l.w4Gbrnu.l wnw2wgumu t zwq.wuwljwq.nLJu i.tiwn L. 

wq11-mu t umwgt.1.nri LJw~uwt.l~brJ?ti nrwl.Jti t.l.rw· hwrinr11mu t 
lj6l{w6m~Jmu : 

Cwm pwror ljnzmm~Jmu mubgnr1 2mru oq.mwq.nr6mutig wnw 2 
UJbmp t t.Pwt.flljbgubt. WJUPUQu· bnwgGbt: 

UjULljpum{. WUWUUWUjWhwljwu Opjbljmubrti WUjwhnt.l.mlio 

pwrornrwlj 2rnt.1. wGwuuwlljwhm~Jwu qwpq.wguwu L. 

wuwuuwpmdwljwG uwupl.llwrwljwu uti2ngwnmliubrti wGgljwgt.lwu 

htiuGwljwG m LJwrL.nr LlJWJLlwuGbrtig t.lblju t: 

2ni-r~ · nr'lltu nrnc -turu1.tt-::> t'-l U3L 
~t-'-lUti't.nt-fCl3nr-tiutrt- suruouuti U'lP3nr-r 

~nLf1[1 LJwrnri t nrnzw4ti 11br tuwriwt nrnz t.1.wrwl1h2. 
UJwrwqjlmwitiG L. n< .iw 11 w1,h , hh.i G Gub 

L 'i. Yl'L l''i.W 1'].r1L~jnl flp Wr1W2WQUW(i nL 
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mwrw6Liwu q.nr6mt.l : Uwht.lwut.l.w6 t. nr l{wrw4ti 4rnriubr[! brpbliu 

4ltiuti4wl1!bu wnnri2 ljburi.wupubru bu , npnup pwgtilwlJtirubpu bu L. 

4rt4riwuQp L. WJL wrmw~nrwupubrti hbm t.l.wrw4r2 m tiut.l.wqtinu 

hpl{wu11-nt.~Jmuubrti hwrmgp2ubrti ubo pwuwlj bu wrmwqwmmu: 

'-lbugwri. - ljnJmriwitiu hwuwljwrq.tig q.nJwgnri hnupwitiu 2rbf1[1 

lih2U1 tL L11wrmuwljmt.l bu t.1.wru14tiL L. L11wrwqtimw1tiu 

hpt.l.wuri.m~Jmuubrti huljwjwljwu QWGwlj: b~b q.n1wgn11 hnupwJtiG 

2rbr[! . utiG2L. q.bmbrti ljwu wJL 2rwupwrubrti ub2 ~wt.fll{bLQ , 

Lt.l.wrwl.Jwqbr6l{bu , WUJW l{wrwl.JG wl{bLr 4l11wrwol{ti : 

4.wrw4ti2 L. l4wrwqtimwitiu htil{wurlm~Jmuubrti hwrmgti2Gb11[1 

4wrnri bu hnri nL 2mr ~wt.flwGgbL hbrtnt.4 q.nt.lwripti hwl{wpwmbrirg 

4wt.l q.nuwripwUjwhbUU1Wf1Wupg: U11mnmt.1.u16 hnriti uti2ngnt.1. W~Ulw6tJG 

LiwurtGbfl[J ~wt.flwugmu bu Q.flnLUU1WJpG 2rbrti ub2 L. hnupnl{ 

UlW[1WOL{nu~ wt.l.bLtJ t.lb6 U1W[1W6QUb(ltJ t.l.rw : q.WflUWUWjpU ouhWLJ;>p 

2rbr[1 L. wG611L.w2rbro . tl{wGwLnt.l. l{wrwLJL{wo hnriti t.lw4brbuQ, 

GmJulllbu 4wrnri bu mwrw6bt hrl{wu11-m~1mGGbrti hwrmgti2ubr: 

~rti t.ljl2ngnt.l. l{wrw4r2 hpt.l.wGri.m~Jnt.GGbrp mwrwomliQ 4wrnrt t 

tirwlju1uwGwL hbUlL.JWL UJWJUWGGbrmu. 

1. ~rmu l{wrwLJti2 htit.l.wGri.m~JmGGbrti wn4wJm~JwG 11-bL11pmu: 

2. crp hpt.l.wGri.nt.~JWG hwrmgtJ2Gb11[1 l4Whu1wGL{mu bG 2rmu: 

3 bpp l{wrw4t.1.w6 2mru oq.mwq.np6l{mt.l t ljbGri.wGjlubrtiG 2mr 

l11Wtm u1GlI1buw4wG m wrmw11-rwLJwG GUjwmwljGbrnt.1.: 

~rti t.ljl2ngnt.1. ljwrnri bG mwrw6t.l.bL upptJrw~lilp , ~z~zwu 

UJWLW!lp , Opbrp pG'.j)bljgpnG wGbt.lpWJp , p[1nt.gbL]nqp, lilnLLWf1bUpWJp , 

UJWumbrbunqp , LbUJmnullltirnqti . ~LGw~mti . l4nqbrti Liwrurw~mti L. 

ctwulilwtumjl. UJwrwqt1mw1tiG hpl{wG11-m~imGGbrti hwrmgti2ubr: 

rat.1.wrl.Jt.l.u16' hpl{wuri.m~Jmuubrti hwpmgp2Gb[1Q 4wrn'1 bG nrnz 

dwt.lwGw4 ljbGumGwlj Liuwl 2rmt.l UJWhUJwGbtnt.l. tirbGg 
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wtumw<'Jump1mGu : =inupwJtiu 2ribrmu hwlflLjwUJbu U1Lw4wG 

UjWhUJwCiL.tmu t f'l-Wpw11.ti hwpmgjl ~ [! : 

Urunww4 1 

~(lnul owCiptCibpji ~b(iumCiw~ oClwtm ctwllLJl:anCib(l~ 
~ -- -----

------~ rriwhUjwGuwG 
r----·· - ·------·--------~·- ---

pGmpwq.jlp(I L UwG~~::4~~-- 2pp 
- ·· ... ·------ -

tu -~-~mti_:_w4~britiw 
LLwrbupwJti pwLJmbritiw 

UlJlGflPL 

dwu4~lfl-~br[l 
1 U1WflP ! 

I 

-·----- ... ·---
- 90 Ofl 

- --- ------- ·- - ~- .. 

mgbtwGb[l tuu bLm L mnbrtil 72 Ofl 
------~ - ·---·-
Lpbf14ntLJnqp LiplJf1np q.b lI1 w J ti G 5 wutiu 

- I 
200 Ofl 

---· .... ·· ···-··-· 
hnUf?WjjlG 

I 

103 Ofl 
·-----·- ····-- --

CulJl U. u Q.wGGmz4tiGti ' 4bGf'lwuj1Gb[1[1 tuztuzwG UJWLWflnLl 

hj14_WUf'lWQbL bG nrnz 2rwupwpGbpp 2ritig , nriti tulibL[l f'l-Wf'l-WflbgGbLnLQ 

hbl11n htiLlwuf'lnL~JntCilJ 4.brwgbL t 

:iwuwowJCi U. =i . OummzLp LtinrioGw4wCi mt.lJwtGbriti 2riwLJ1nubriti 

2rmu tunqbrti 4wriurwtumti hwrimgti~D 18-20°C ll.lWJLiwuubpmu tir 

4buumuw4ntpJmGu 4wrnrt t UJWhUjwGbt 150 or . 2-4°C UjWJLiwuubpmu 

upG~L 134 O[l . tiu4 22°C-mu 42 5 op : 

4.. r CfJn zmL[l L r . U. Li w r4w11.j1Gn4_u4tiG uwhuwCibt bu , nr 

uwuritw qbpo 2flnLU 5°C- ti UjWJLiwGGbrimu, ppmgbtwCibriG ppbGg 

4buumuw4mpJnLG[l UjWhUjwCimu bu 4 wujlu . 15°C-mu upu ~L 2,5 wupu , 

pu4 25°C-p UjWJLiwGubrimu upu ~L 1,5 wupu : 

Cul11 t-i . '.b . 3urnunum4ti 4nTl.Litig Ljwmwp4_wo 

JO 

uwuptw4buwpwGw4wG hbU1wqn1J1nLpJndiubpp mLl.JwLlibpp· 2f1P 

uwlljnGbLWJP wtu1J1n1J14,w<'JmpjwG L q.JnLflwU1umbuw4wG 4bGf'lwGj1Gbriti 

uwmrtwzti Ujwflwl11'14>ti uti2L q.nJmpJmG mGp nrinzw4ti 4wll.l: 

PwquwptiLl bG q.pw4wGmpjwG mLl.JwLCibpG WJG uwujlG , np zwU1 

hj14_wGf'lnLpJmGGbpppnCi4LiwG L U1WflwOUwu UjwU16wnG wGnpwLJ 2ntflG 

t: UwlunGbLWJjlG tuupp uwG11tGbpp 4n11.upg wnw2wgn11. 

U1nf?uti4ntiu4Jb4gtiwGbfl[l L hjlL.lwGf'lnLPJntGGbp(I 4wGtuwflQ.bLbLnt hwuwri 

wuhpwdbzU1 t pwflblwLlbL pwg 2rwupwpGbpp uwujlmwriw4wG Llti6w4Q, 

4_wriw4wqbp<'Jbt 4bGf'lwGj1GbppG U1f1Lln11. tulibtm UlGU1buw4wG L 

4bGgw11w1tiG GUjwmw4Cibpp hwt.'iwp oq.U1wq.np<'JL.ln11 2mp[l : 

Culfl U. U. nLuwzLp , r . '-l . OntnL.ljl , '-l . U. Q.LU1bflP L mppzGbflP 

GzwGw4wtti9 LlU1wGq. t Gbp4wiwgGmu hb11m4 pwLJ1nGGbpn4_ 

w11.mn1J1L.lWO 2nlfl[! , np[! UjW[lntGw4mli t hbLLitiGpGbpp 64,b[l L 

pppmpGbr : =lwJmGwpbriLlbt t, np wu4wf1Pl'l-P oLlbrG ppbGg 

4bCiumGw4mp-jntGIJ UjWhUjwGbL bG Llwrw4mLipg 15 wupu hbU1n (1 2%): 

~mp[! 4wrin11. t f'lwnGwL GwL n ~ Llwriw4ti~ hjlL.lWGf'lnLPJmGGbpp 

wnw 2wguwG UjWLI16wn , pGrn hbmLwGp t 2rmu hwGpwJtiG w11brti 

pwGw4ti 4wu wt.lbLwguwG , 4wu UjWLjwubgt.'iwG, pG~UJbU CiwL 

up4pnLI1Wflf1GflP pwuwLJti ll.lw4wubguwli (4bGut11bf14f1wpputiw4wG 

U1brtw6wpw4Gbfl L hwuw6wf1LU4Gbri) : <Dntuwf'l-WflO 4wUJ t 

WflOWUWQ.flLlWO 2flP ubp Jnf'lti , 4JU1nflp , 4wu.1wrti . wpubGp 

UjWflntGw4mpjwG L qnpp m {>umrnrtti wnw pwgwuwu lippL: '.bLJm[lnqp 

LI1Wf1wOL.lw<'JnLpJmG[! ubrl11npbG ~wll.lLlw6 t 2rw1tiG 6wq.uwG 

bp4rwppupw4G hwuw6wriw4Gbpj1 hbm Ujwm!'iwn[l '.Pl11nflti r-wriari 

UjWf1ntuw4mf-}JntGut 2rmu (1,0-1 ,5 uq.fL) : ru4 tut.'ibLm ppmu '.Pmnrti ~ti~ 

pwuu14[1 (0 ,5 liq.fl ) wnwpwgGmu t wU1wliubriti 4writibu : 

~ w6wtu 2rwLtinubfl(I pf1wlljwhbumwpwGubf1[l WrJU1nU1Llnt Li bG 

hwupwJtiu ll.lWPWflU1WG J m~bpn4_ . oriq.wCiw4wCi GJmpbflntl L, wnw2wGmu 
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bG f)mGwlJ.nri UJm13-b11: 

Uwmri.wzr umwt.'iQuwwri.rI?wJrG nlri.m hpl.j_wGrimJ3-JmGGbf1(! 

hwl'.iwtu hwG'lPUJmt.'i bG, bf1p oq.mwq.n116t.J.mt.'i t orq.wGw4wG GJmpbflnt.l 

wri.mnl.J11.j_w6 2m11 . nfl(~ pGmpwq.11t.lmt.'i t t.'iwGrtGbflr t.'ib6 pt.J.nt.J., gwor 

4nLtimrm11nt.l. PWflOfl OQUPl'}.Wgmt.'int.l. wt.'inGpw4ti . mnrr'lCibpp , 

Grm11tiU1Gb11ti , GtimrwU1Gbrir QwCiw4r wt.tb1wgmt.'int.l : 

/"ut.'ibLm 2f1P hpq.pbGp4 q.Gwhwmw4wGQ Lilflt.lmt.'i t nrnzw4r 

gmgwGti2Gb11nt.l L. Cinrubrnt.t: UJG UJbLile t LPGr wCil.j_Ciwu 4bG11wupGbrr 

hwt.'iwfl , UJbU1Q t mGbGw hwl'.ibLt·i, f)Wflt.'iwgunri. hwt.'i (wnwCig 4nrit.'iCiw4r 

tuwnumr11Gb11p) , pwt.lwriwrir .'.fipqp4w4wG L. erutiw4wG nrinz 

UJW hwG2G bf1 p: 

Sf'U'lP30t-f'ubf't> ~t>Q.t>but>Y Q.LU~USUYUuC 

~riwt.'iwLilw4wrwrit.'iwG hwt.'iwr 4wrnri bG oqmwqn116t.J.b1 pGw4wG 

U1Wf1pbf1 2flW'lPJnLf1Ubfl . nrinGQ Pf1bGg 6wqnu.'in4, umn11wpwdwGl.j_mt.'i bG 

t.'i13-GnLn11mwJpG (wGoriL.wJpG , 6GhwLeti) . t.'iw4b11buw1tiu (q.bmbnr. t6bnr . 

211wLjlnub11p) L. bGf)whnri.wJpGr (q.11mGU1wJpG, 2rhn11ubriti . wripJmriGbriti) : 

llpunlnf1tnWJ/1u pf1bf1: Upun1n11mwJtiG U1brtmt.'iubf1Q mGLilbuw4wG 

L. tut.'ibtm UUJWLilw4nt.l (wGoriL.wJrG L. oGhwwp 2rb11) oq.mwqnrio4,mt.'i bu 

t.'ipwJG znf1wJpG m 211wqnq14 4,WJf1bf1mt.'i: 

UG011L.w2m11Q, wGgGbLnt.l orip zbf1U1nl.j_ . t.'ibtuwGti4npbG Lt.lwGmt.'i t 

U1Wf1pbf1 tuwrium1111Gbf1[! . hwrumwGmt.'i Ljlnzbt.'iwuGti4Gbrint.l L. 

pw4Lilbf1rwGbrini.t m 4LwGnLt.'i U1Wf1pbf1 qwqbri : UG611L.w 2mro zwU1 !?PL t 

hwGewJGwgl.j_w6, 1m6lJ.nri. qwqbp !?PL t UJWf1mGw4mt.'i (nrr hwt.'iwr t1 
wnwG6GwGmt.'i t tin Lj1wlj14mp1wt.'ip) , wGhwt.'i t L. hbzm t Gbtumt.'i : 

OWJfl hjmupumt.'i ot.'inwG[! 4bG11wupGb11pG tut.'ibtm 2nlfl UlWtnL 

UUJWU1W4n4. bf1pbt.'iG oqrnwqnromt.'i bG huJ1bg11w6 6JwG 2mrio : Uw4wJu 

Gt.'iwG 2m11G wGnriw4 t L. 4wrnri. t tuPuU1 wri_U1ntnl.j_w6 tPGb1 : OWJflWctnLJU 
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wGhf1wdbzU1mf)JwG flbUJQmt.'i tunrhmfl'l t lilf1l.j_mt.'i bnwgGbL L. t.'ipwJG Gnr 

tuuwgubL 4bGriwGpGbppG: :JGhwu?r 2m11G wrwwm LrGbLnt.l hwG.QwJrG 

GJmf)bflnt.l oriq.wGpqGmt.'i wnw2wgGnu.'i t hwGQwJrG G1m13-brr 

LjlntuwGw4mpJWU tuwtummt.'i: nLUU1p hwuewJp(i wri_bflnl.j_ 2f1P UJW4WU[1 

Ujbl.J1{2 t Lf1W9t.lr 4brir hbl!l Lf1WQnL9Pl hwGQWJtiG UJnLf)bflp 

oq.mwqnromt.'i nt.J.: 

UJG t.lWJflb[lmt.'i , nrimbrt 2f1P tupum UJWhwG2 4w , wuorL.w2f1bfl[J 

hwt.J.wemt.'i bG 2rwpwLj1wGg-uU1nf1q.bmG1wG UJWhbumwrwGGb11mt.'i 4wt.'i 

gtluLilbriubrimt.'i: 8wCi4WLtl f 2nLfl[J , t.'ipulL. UjWhbuU1WflWU 4wt.'i wt.lwqwG 

t.'imGbLQ , wGgGti wt.lwqwJrG ~Pll11f1bf1p t.'ip2ngnt.l: ~f1whwt.lwe 

hf1WUJWf1w4Gbf1[1 L. gpuU1bnGbf1[1 UJWf1pbf1WPWfl t.'iwQrinul bG L. 

wtumwhwunu.'i mnrw4flr 3-5%-ng LnLOmJpnl.j_: UG011L.w211P hwl.j_wQt.'iwG 

hwt.'iwf1 4wribLr t oq.Lilwq.n116bL pGw4wG 211wt.'ipw11Gb11[1 : 

Uw[/b(1buw1f1u pf1bf1 (pwg Pf1WUPWf1Ubf1): qbU1p 2nLfllJ lip ewuti 

U1buw4ti 211b11r tuwnGnLflfl t (wG011L.wjpG , 6whl'.iwJpG, Ll'.iWJpG. oGhwwti . 

LbllUWJpG L. WJLU) : UJG qnJWUmt.'i t t.'iw4bribupg, npp UJWU16wnnt.l tL 

Wrtl.J1nLilt.lw6 t, UJrtU1nf1 L. hwrimul.J1 oriq.wGw4wG f)WLj1nGGbrint.l: 

%U1p 211r nrw4G WU[1U'lhWU1 t.flntut.lmt.'i t 4WUJ4.w6 l!lWf14.W 

briwuw4r . dwt.'iwGw4r . hnuQwJpG 2rbrp t.'immeti L. WJLGti hbU1: :Jt.'iriwGu 

qbmr 2nLf11J EP t t wri.mnLill.j_mt.'i , pGw UJWJt.'iwGwt.lnrit.lw6 t t.'iw4bf1bup 

uwngw4w1mt.'inl.j_: qt:;mp 2f1P 4wqt.'ip L. nrw4r t.lriw tw4wG wq'lbgmpJmG 

t f)nriumt.'i wt.flp L. mbri.wGer 4,p6w4o: bpb qbU1[1 hnumt.'i t t.'ibo 

pGw4w4.WJf1brnt.l, w11111muwpb11w4wG 2112wGGb11nt.l 4wt.'i 'lflW t.'ib2 

pwl/lt.J.mt.'i bu hnuQWJPU 2flbf1 L. WJL wrimnmt.J.w6mpJmGGbf1 , WUJW WJG 

uwGtiLilwf1w4wG wrimGnl.j_ 11w11Gmt.'i t.tmwGqwt.ln11 : ru4 

pGw4wt.lWJf1brtig. Wf1'lJnLGwpbriw4wG z112wGGb11rg 'lnLflU hnunri 

qbrnbrti 2nLf1[1 LrGmt.'i t Erl wri_Lilnmt.lw6: 

ctbl.J1W2f1P t.'ib2 hwGQwJpG wri.briti UJWf1mGw4mpJnLU[1 unt.lnriwpwp 
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Pr~ t, rul.j O[lq.wCiwl.jwCi Ujmpbrr L. ur4rnoriq.wCihquubrih .QWUWl.jQ 

tiwtut.two t 2f1Wl.ljwhbumwrwuti wriLnmnmutig: 

Lor 2mr1J ~hnunri t: '1rw nrw4o L. l.jwquo 4wtut.lw6 bu wlflbrti 

p UnLJprg. OWL[WLh g, uw4bributig, tun rmpJmCirg . U1Wf14W brt w uwtirg: 

f1tiutiwLiwCi L. pwl.jmbrtintnq.rwtiwu l.jwqunt.t tobrti 2m110 htiuuwljwGmu 

GuwCi t q.bl.Ilbrr l.jwnmgt.lwo.Qtiu, uwtiwJu tor 2mr1J. l2wridLlbtnt.l. wt.lbtti 

LWLl t Ciuuimu L. uwert.lmu: 

Lobrh 2rnu~ hwuewJtiu wribrti L4wrmGwl.jmpJmUIJ Liwtut.two t 

wztuwmwuewJru q.nt.nmg: Orruw4· uwtuLiru tuU=!U-ti hJmuruwJru L. 

uti2ru q.nnmtiubrti tt'lbrr 2f1nLU hWU.QWJtiu UJmpbflr ewuwlj(i wt.lbtli 

LljWljwu t, pwu hwriwL[-wriL.buwG q.nLnm tobrti 2rmu: 

PCiwljwCi 211wlflnub111J (wLJ.wqwCiubr) wrihbumwljwG 

2rwupwrub11u bu· pCiwljwG l.jwu Lflnriwo tunrmpJmCiubrinL[: '1rwGgmu 

2mro hhuCiwl.jwCimu l.jwuq.Ciwo t ljwu mur ZWl.11 PnLJL hnu.Q : S!mrlJ 

ununp t q.nromu 2rwlflnubr q.bmw4Gbrrg, wnt.twtiubrtig . wripJmrGbrirg 

ljuuu urwJCi upuntnrt.nwJrCi t.nbrtmuGbritig : PCiwl.jwG 211wupw11ubf1h 2nLf1Q 

huuubuwmwl.jwu Liwriq.n4 wt.lbth L4timwur t :Pbriuwubrir 

2ruuuwmwtiwrwruwu hwuwri : ~wuq.uwo 2rin4. puwtiwu 2riwupwf1Gb11ti 

2nLf1Q L4LWLiljLnnCiubrr (2f1tiumnGbpti) wrwq. qwpq.wgmurg otmp t 

pbrnLu tiwGw~ ljwu q.nriz q.mJu , ru4 2f1humnubrh qwGq.t.lw6wJtiG 

Gbtumurg ul.IlwGmu t Lnhwo hmn L. hwu: liuwG 2mrio 4bGlfwGrGbriti 

hwuwr pmuwL[nri t: ~riwupwriubriti 2mrG wriLnnl.Ilt.two t 

puu4l.11bf1hwGbrnLl, 4nttimht.nf1Q l.jwqumu t O, 1-0,001 ut, tiuLi q.wrimpubrih 

PrLllJ 1 dt-mu hwuGmu t hwrJmri hwqwpGbrr: PGwtiwt.lwJribrti L. 

wCiwuCiwl.ljwhwljwG :PbriuwGbrir mwriwo.Qubrmu Lnbrtwlfrit.lwo 

2rwlflnubriti 2mro hwowtu wri_mnmt.two t oriq.wCiwljwCi nL hwCi.QwJtiCi 

pwlflnGCibrinL[ L. uwutimw[lwl.jwu mbuwljbLnhg Gbr4wJwgunu:i t Llt.nwGq.: 

4wCiq.Ciw6 2rb11mu hwmljwl.ljbu pCiw4wG 211wlflnubrinut hw6wtu 
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hwjt.nuwpb11L[mu bG LljWf1Wt.nr4Jr pwljt.nbf1rwubf1: uuwG 2f1Wlflnubf1Q 

Gbril.jwjwgumu b(j ubo Llt.nwGq., pwGti nri UWLLinGbtwJrCi tuupti 

pw4uibprwubf1Q, bf1ljWf1 dwuwCiwlj 4bCiumGw4 uCiwtnLl ljwf1nrt bu 

pwquwuwt pwribul.ljwum 2briuwumti6wur lfbl.lj.Qmu: 

~flWLljWhbut.nwpwCiCibrCi wphbul.11wljwG b(i L. mGbG ub6 !WtPtJ!l: 

'1riwCi.Q 2rinL[ l9Llmu bG q.wriuwGQ : bpb 2m11u wrimnmuwG !bGpwr44ti. 

2rwl.ljwhbumwrwGGbrti 2mro trCimu t pwL[wrwri L. pwt.lwrwrimu t 

htiq.hbG h4 Lljwhwu2ubf11J : 

uwhroGbrh L. 2riwlflnubriti 2m11G mdbrt wri.mnmLJ.wo 

urtirinorq.wGtiquGbrti m hbtlihCipGbriti uwriubrint.l: UJG, npl.ljbu tuubtm 

2nLf1 , LljtiLnwuti ~t oq.uiwq.n[10UWU hWUW(l . f>WU!i n(l ljW[ln'l. t U1Wf1pbf1 

htiLJ.wCiifnq3JmuGbrti wnw2wguwG LljWLnOwn ri.wnCiwt: 

Uumf1b[11.//1JW pf1b[1: q_rimGt.nWJhG 2f1bf1Q ~L.wLJ.nrLJ.mli bG upCintnri­

t.nWJhCi mbri.muubrih :PtitmrwgmunL[ (Cibrioomutig). tiulL4bu GwL. 211witiG 

q.nLnrizrGbrti 4nu11buwguwG ur2ngnLl: ~nCiifbuwguwCi brL.mJPQ 

ljwtut.lw6 t hnrtr ub2 q.LnCiL[nri. q.ntnf12rubf11"l L. LipCintnf1LnWJtiCi olfr 

q.ntnrizrubrr tuuimpJmCiubrir Ulwppbrimpimutig: 

1nrth ub2 CibpMLlnrt t.nbrimuubf1Q l.jmt.nwljLJ.mu bCi' hwuifrL4btn4 

wu 211 wpwlflwCig wnw2ru wriq.bt.QhCi. Liwt.twitiu. q.rwutiuiwitiu, 

4w4wl.j11whnri.wJtiCi , w4wqw1tiG zbf1LnbrtiG: U1111Jmuemu 2mru 

wnw2wgCimu t 2riwLitiri q.rimuuiwihG wnw2tiG hnrirqnCi: 

~f1ti tunrimpJnLCiQ t.nwuiwG4mu t 1-2 ubuif1ti9 utiulL. Lih .QwCir 

LnWUUJWlj ubt.nflh uwhuwumu, 4wtu4w6 t.nbriwljwG LljUUJUWGGbrirg L. 

q.rmGuiti nriwLitig : q_rimut.nwJrCi 2ribrti L4w 2w11Gbr1J l.jwtut.two bu uiLlJwt 

L[uuJf1ti upGntnJ1LnWJtiG mbrimuCibf1hg: tunrio zbpt.nbf1nLU l.jmt.nwlj4wo 

2nLf1Q qmril.j t 4nriuGwljti tuwnGmriifGbrihg , uwGritubri Ehl t 

LljWf1nLUWl.jmu L. wLJ.bth t hwCipwjuwgLlw6, pw(i uwl.jbf1bUWJhCi 211b!l[!: 

c+rimul.11wJru 2rib11Ci wnwCioGwGmu bG uwutiuiwriwl.jwG wnmunLJ. L. LWJCi 
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4b11UJnl{ oqU1wqn1164.nu.'i bu 211wt.'iwmw4w11w11t.'iwu hwuw4w11qmt.'i : 

lfw4bflbUWJ/1G ri/111E q11w4.nri. q11mGmwJ/1G 211b11[1 gw611n11w4 bu L. nl 

hmuwl/1 , £lWU/1 nn 4w11nri. bu 4_wriw44_w6 L/lubG wflJU1w6tJG 

hw11mgJilGb11ml m hbll.'iJiupGb11/1 ot.tb11nt.t : Ur!wG6Gw4Ji -l{mwGq bG, n11Ge 

4mmw4l{w6 bG lf1Gmt.'i bf14m wG211wpwlJiwGg 2bf1mb11f1 w11wGpmt.'i : 

'f.11wue qU1Gt.lnu.'i bG hf1ri11w4.r4 pwrion !Suzt.'iwG mw4 L. hnriwGge 

mubGwtJiu PWflO(lWGnu.'i bG 4.bnL., nri/1 UjWlfl!SWf!n4_ tt wGLtwGt.lmt.'i bu 

wnmbcuwG: UnU1bQJwG 211b11[1 mbriwriri4.w6 bG 10-1000t.'i L. w4.bLf1 

tun11m131wG Llnw , mGbG qqwtr UJW2Wf1Ubf1, gw611 L. 4WJnLG 

2bnt.'iwum/16wG (5-12°q : 

'f.riwue UJwzmUJwGLtw6 bG WrJ.U1nU1mt.'iJig , hwrimum bu hwGewJ/lu 

wribrint.l. w6tuwi:>i=>t.lnl{ , Wl'J.f>WU1 i:>i:>Llw6un4, mGbG pw 11011 
13w lJiwugbL11m13Jmu: 

U11mbqJwu tunri[I 211b11[1 unt.tnriwpwri mGbGmt.'i bG pw11011 nriw4 L. 

pwl{w11wrimt.'i bG uwu/1U1WflwhJiqpbuti4 UJWhwG2Gb11[1 : UrimbqJwG 211 b11 [1 

b11pbt.'iG t/lumt.'i bu zwU1 nutbri. hwupwJGwglJ.w6 (2 WU1 4nzm, wriwJ/lG, ub6 

ewGw4/1 bn4wi:>/1 wri.b11p Mt.'ipw211w6Gp UJw11muw4m13Jwt.'ip), mumjl 

lfl1WGQ l /1 4w11bt/1 oqU1wqn116bL tut.'ibLm Gl4wmw4ml: lit.'iwG ribUJf>bl1ntt.'i 

Wf11JlbqjwG 211bf1(l GnuriwgLtmt.'i bG t.'i13Gntnf11I1WJ/1G 211b11nt.l : 

Uf1nU1wmbrimt.'i Wf1UlbqJwG 2m11 UU1WUWLnL hwt.'iwri 4wf1mgmt.'i bG 

hnrib11 , hnriwuggubri : 

U11pimriub11(l bupwhnri.wJpG 211b11 bG , nrinGe q11mGU1wJ/1G L. 

w11mbqiwu bG: 'f.riwup b11pbt.'iG Jiugum11mJG rimriu qwlnlJ. hnrir t.'iw4bribu 

Wf!w2wgumt.'i bG lUrtf::!JnL(lub11 . nrinGg 2nLl1(l pw11011 

uwG/1U1Wf1Wh/1q/1bG/14 nriw4r t L. hwriuw11 t 2(1Wt.'iWU1W4Wl1Wf1UWU 

hwt.'iw11 : Uw4wiu uwupU1Wf1W4wG Wf!mt.'int.l hmuwL/1 bu WJG 

WrtPJmnGbf1(l , n11nGQ ptumu bG 2mri2 U1W11/1U . mubG 4WJmG hnue L. LW4. 

UJW2U1UjWulJ.w6 bG Wf)U1nU1mt.'ipg : t11pbt.'iG WJ!f Wrtf::!JnLf1Ub(l(l uulJ.mt.'i bu 

16 

q11mGU1WJpG 2rib11Jig : UJri t UJWU16Wrl(l , nri WrtPJnL(1Ubf1p 

uwGJiuiwriwhJiqpbG/14 qGwhwU1W4WG[I UjbtnE t lIIWL ri/lmliwG Li 

'.lJ/1qf14wef1t.'i/1w4wG hbU1wqnU1m13JmGGb11/1 mt.lJwLGbri/1 hJit.'iwG 4.riw : 

~ruuPur~tr~ ~ue~uuuern~u~ 

Pwg 2f1Wt.'ipwf1Gb11[1 qribpb wG(lGflhWLn bG13wf14Llmli bG qwGwqwG 

WrJ.U1nU1mt.'iGb11f1 , uw4wJG nl pntnri wri.mnUlmt.'iGbriG bG 2f1P n11w4[1 

4lllf1m4 l{wmwgGmt.'i , ewup nri pwg 2f1Wt.'ipwf1Gb(1[1 (qbU1bf1 , L!Sbp , 

2riwUJwhbuU1w11wGGb11) mw11pbf1 :P/1qf14werlif1w4wG Li 4buuwpwuw4wu 

qnf16nuGbri/1 wq11bgmpiwu mw4 bG13w1144.mt.'i bG (od'U14_w6 bG) 

tJGpGwt.'iwpnt.'iwG , n11/1 QGpwgemt.'i 4wtut.lw6 GJmpbf1(l , 

t.'i/14rinoriqwGJiqt.'iGb11Q Li WJl wtuU1nlilmpJmuubf1[1 t.lbriwGnu'i bG : 

lfwGritGb11[1 nl GlwGmt.'i bG U1Wl1Pbf1 qnri6nGGbf1/1 wqribgmpjwt.'ip : 

.011f1Gw4· nLLU1f1wt.'iwGmzw4wqmJG !Swr:iwqwJpGb11/1 t.'iwuritwuUJwG 

(nrinGp 13wlJiwGgmt.'i bG 211'1 zbf1U1p t.'ib2 t.'i/lu l li t.'ib4 t.'ibUlfl) , 

pw4mbri/1w'.lJwqbf1/1 L. wGU1/1ppnm/14wJ/1U G1m13bf1/1 (nrinGe 

Wf1U1wqwUJ4_mt.'i bu uwUJrin'.lJ/1U1 liwG11tub11/1 4nrtt.'if1g) 

wqribgm131mGGb11f1g wGpwf1bUUJWUU1 2b11t.'iwuui/16wGJig Li WJL 

bf1linLJ13Gb11f1g : Uw4wJG 211/1 /1GgGwt.'iwp11t.'iwu wnw4_bt 4wriL.n11 qnri6nu(l 

2f1/1 t.'ib2 bri.w6 oriqwGw4wG GJmpb11f1 4buuwpJit.'i/1w4wG f!WJEWJmliG t, 

n11(l uibri./1 t mGbumt.'i t.'i/14rinoriqwGpqt.'iGb11/1 4buuwqn116mGbmpJwG Li 

2f1nLO brtw6 13pt.lw6u/1 wq11bgmpJwG ub11pn : li zlJ.w6 brlinLJpGbr/1 

WflflJnLGpmt.'i 011qwGw4wu G1mpbf1(l hwGewJGwGmt.'i bG , wtumw6f1G 

t.'iwuritGbf1/1 lip OWUQ nl ul wGmu t , L. 2nLf1Q UU1Wumt.'i t t.'ipulL. Wl'J.U1nU1nLU[I 

brtw6 nriw41r 5! 11/1 f1GeGwuwp11mt.'iG w4_bLf1 wriwq t QGpwGmt.'i uiwri4.w 

U1Wp brtwGw4JiG : 

UU1nf1li pbri4_w6 utubt.'iwu oqumt.'i t nrin2btm 21111 wrimnUluwG 

i:>Wf10nLp)nLU[! : 



Opqwliw4,wG ppmGt11 lli.inG]1wlj 

Qrn 11 Ui'.ltmu Jl Jl Ill 
qwq 

UynlilWJJ1G f.lJ311l , 
li [1UJ 11 ]nn ti lifl 

llqnUJwljtuCi fflll, 
(j j1UJ !llll lil (j h I1 

t;~b 211mli hwJL11Gwpbr4_mli t L'irwJG wlipwlj (o[lqwuw4wu 

Owq.liwG) , uzwuwljmli t ' WrtlflnLnmliQ un11 t LjWLnW[l4_bL (libqnL.l Ljwli 

4rt4rtwGen4.): Ulirw4r 011q.wuw4wG 6wq.mliu hwuLnwLn4_mli t gwor 

LJntrmrmrn4_, Of>UpflwgliwG pw11011wgmlinl{ l.i QG11hwum11 Ljnzlilntpjwlip : 

9[lmli , wupwljpG qmq.whbri, _ELn11r11ub[lp hwjlilGwpb[lnLL'iQ 

t.l4WJnLli t 211wupw11r WfllilnlflliwG nrnz ctwL'iwGw4r liwurG. ewur n11 

f>tn11tiri.ut110 . um.J.n11wpw11 , ti hWJlfl bG q.wLru ULlJPLnw4mgwJtiG G1mpb11r 

flWJf>WJmlipg . uwtu· w11w2wGmL'i t wlipwlj[! . hbllln· etnrti11utro : 

::i11nu.'i wlitiw4ti . .etn11ti11Gtrr Li GpLnrwmutrr lipwctwliwGwljJw 

hwjU1UWpb11muo ht'JL'ip t lilWLPU 4w116btm . nr O[lqwuwljwG UJnL~b[lp 

QWJflWJLiWG b[llinLjpu QGpwumu t w11wq: 
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911mli , wupwljru qmqwhbri , fnnrr11ub11p , wqmnwJt1G PPL.tr Li fll1W 

wrtbl1r (url1111WU1Ubl1r) hWJU1Uwpb11mL'iQ LllJWJnLL'i t. n11 211r 

WflUlmnmL'ipg wugbL t Gzwuw4wLl19 ctwL'iwGwlj , uw4wJG wn4w t Gwli 

pw11L'i w11Lnmnliwu ijiwuUl: 

9 11mli fnn 11 ti 11ub11ti . wqnmwJpG Li wqnmw4wG ppnLGbpl1 

hwJmGwptrmuQ Lt4wJnu.'i t , nr wrimnmLtw6mpJmG l4w Li 

zw 11 mGw4LtmL'i t orqwuw4wG GJmpbpl1 hwG_ewJGwguwG QGpwgQQ: 

bpb 2f1P w11mnmliwu Ujwh!lg wugbL t bf14Wfl ctwliwuw4 . WUjW 

1111wGmL'i hWJUlUwpbf1LlnLL'i bu L'ipwjG wqnmwljwu PP4.11 Wflbp: uliwu 

ri.tll.l.et 11 mo hwu.ewJCiwgliwu Ll.lrngbuo LjwrbLl1 t hwL'iw[lbL w4_wpm4_wo. 

tiu4 2m 11 u· tuutLm hwliw11 Ll.ltimwur: Uw4wJG 2rti L'ib2 4w11n11 bG LtiGbL 

uwli pmuw4.nr GJmptr (ooupw211 worG. ri.rwL'itiG Li WJLG) Li wriw2wgGbL 

Ljburi.wurutrr pmuwLtnrmu: 

Pwg 211 wopw 11Gtrr tiu2Gwuw211uwu w11wqmpJmGo 4wtu4.wo t 

211wlipwrti hqn 11 mpJmGrg . w11mnm4_wompJwG wul1lp6wGpg, 2rr 

hnubLnL w11wqmpjmGpg Li ewlim mctpg: q.tlflt11ti pGQUWUWQl1nLliQ 

lllbflp t mubumli , bpb 'lf1WUQ w11mnmliwu l1lbflP9 hnumli bG 8-15Ljli Li 

awGwll.lwrhtiu wJL w11mnUlmL'iutrr ltu hwuri.rll.lmli: Liwtu4.wo 21111 

hqn 11 mpJmGpg Li WflUlnlflliwu wump6wGpg WflLnnLnuwG q.nlflru 4w11n11 t 

hwuGbL 100-11 Oljli-p: L6bf1p Li 211wlipw 11Gb f1P pG_euw liwf> 111.'iwu 

w11wqmpjnLLIQ Ljwtu4_wo t 'lf1WU9 ow4_wtl19 Li tunf1nLPJnLGtig: nl Liter 

2f1wlipw[lGbrmli pGeuwuwQ[lliWG Ll.lflngbuu QGpwGmli t ZWlfl pmJl: 

::i11r pueuwL'iw_e11liwGQ ull.jWUlflmli bu Gwli tubgq.blilpGub[lQ . 

ijiwlf1LjwL'iw11L'itiuub[lQ Li nrnz pnLJub11 . nrnuf> uGLtnLu bG orq.wGwljwG 

GJmpbrn4_. pG~Ujbu Gwli GwtuwljbG11wGpub[lQ, nrnG_e uu4_mli bG 

pwljLnbrtiwub 11 n4_: rueGwuw211mlio 4wtu4_wo t raLi'll-tig (5nK) : 
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NH3 

Cl 
HN02 

NH:;_ Cl 
HN03 

HN02 

Cl 
HN02 

HN03 

011~w[Jw4wCI [JJmpbflll hw[JpwJCiwgllwQ ututllw[J 

(LlwQ11tCit111l wq11-tgmpJwCi 1.11w4) 

~ 
011qwuwqtuu UJlllpL11J1 RWJPWJUWU phd tP1111 

f----. 
lliltnnuuuill1g wligt1t111mz ctwuwuw4, 
PWJ9 wn4w t i:iu111u LUll_PJlll]l 

r--. l.,1111 wqp.111111 ~ 4w,plif)wum ti t hwlipWJ liwgmll 

SU't- !bt>Qt-liUliUl>, et-Ul"UliUl> Lt UUl>t-Suru~t-Q.t-tl>l"li 

sni-sul>t-Cl>tr~ 

l!fi,,.hwfmtf1 U11:irzl:il/mp1m[Jfil:if1 : Ybu11wGtiGbrti lll/14.nri lulib4m 

2mro ll/blflQ t Ltiur ~w4iwGgti4 . wGqmJG , wnwug Ljnri_L'iGw4'1 hnlllh Li 

hwl.'ip: UJG iUjbUlfl t ll/W(lmuwljh orqwGwljwu GJm~bf1p GbjuL'iwG 

wrqwutipubr , etilitiw4wG 13mGw4.nr luwnGmrJlub(l , Wjulllw6hG 

L'itil.irnorqwGtiqliubr Li 6j16mGbr'1 uw11.lib11: 

~f1Wll.PJnL/1P 2/1'1 nrw4'1 qGwhwmwljwGo lllf14.mli t 2rw11.pJm11'1 

uwuj1UlWf1WlJlbll.WClf1WljwG qGGL'iwG , 2f1P $pqjlljwerlitiw4wG Li 

LWPn[lWUl n fl WLIWLPG G brr gmgwGpzubrti htiuw [j 4.rw: 

Uwutilllwf1wU1b11.wqrw4wG qGGL'iwG ctwuwuwlj hbmwqnlllml.'i bu 
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Urunwwq 2 

lit[J11-w[JtiCit11tiCI lllflll"'l tulltLnt 2flll n11w4ti htiq.tit[Jlll{ [Jnflllbfl~ 

Bmgwurzubr ramJLwmrbL'1 Gnrobrr::! 

1nm[! Li hwli[! (20u PWLbrml) 3-tig ni w4.bLti 
qnLJGG [!Ulfl uwCir111w4r (wumtiC'iwGubr) 20-tig ni w4.bLti 

'Tlwrqm~JmGG QUUl UGbLbGti(uli) 30-tig ni wt.lbL'1 

CG11hw Gmp 4nzU1mpJ mG[!( liq./t4t.lfL) UtiG~l.t 14 (40u) 

YWll/W/l(Pb, liq.IL) 0,1-tig niw4.bLti -
uru bu(As, liq.fl) 0,05-tigni w4.bLti 
limnr(F, liq/L) 1,5-tig ni wlJ.bLh 

'Tl11.tiG~(Cu, liq.fl) 3,0-tig ni wt.lbLh 
8'1G4(Zn , liqfL) 5,0-hg ni wl[bLh 

tr4w13(Fe, liq/t) 1,0-hg ni wl{bLh 

Uunutiw4wJtiG wribr(liq.JL) UhGzl.t 0 , 1 

upm /1'1lf1Gbp( liq.fl) Utiuzu 0.002 

u/-un rwmGbr(liqfL) UhGzli 30-40 

~L n rti11Gbr( liqfL) 355-hg ni zwm 

U ml '.j>wmG bp( L'iq.JL) 500-rg "i zwm 

'.Jnp L'iGwg nr 11'1 li b6m~JmGu(liqlt) 1000-ni 2WUl 

OeurJlwgmL'i[!(liq) 2,5-hg ni zwm 

UwGrtubrti 13'14.o 1lit 2rmli() 100-tig ni 2WIJ1 

Ynthl11'1lllf1() 300-tig ni 2Wlll 

YnLhhG11bpu() 3-hg ni zwm 

'Tlri_UlnjlnL~JnlUU [!UUl l1/ll.Ulnf1nLl3JWU (liq.ft) 2,0-hg ni 2Wlfl 

UGwgn1111w1ru QLnrO 0,3-0 ,5-rg ni ZWUl 

~tnr$bG nt wJhLi h nlll ti wnljwJnLl3J mGQ 
pwgwljwJmL'i t 

etnrwgliw(i dwliwGwlj(liqfL) 

U4mr4. nbw4gtiwG(pH) 6,5-9 ,5 

~rhnrGbr'1 2rr hwuwri 

UtiLirnpwJtiu ~r4.o 1 lit 2rmu UtiGzu 300-400 

Ynthmrmr 100-hg ni UjW4WU 

LinttihG11teu 1 O-tig nz ll/W ljwu 
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2rw11pJnq1r 2r2w1.14wmn11 mwrw6pQ, wrqbtwt.flwl.jngubrti 

wnljwJnLF>JnLGQ , 2nLflG w11mnuimutig lJ..lW2lllUJw0btm hGw 11 wt.1.nf1mF>­

Jmuub11Q L wGwuGwhwuwowrwlJwJtiu t.J.'16wljQ : 

~flW'lPJ mrti uwGrm wrwmb11wq_11wljwu q uuuw o utubuwu 

Ljwnmgt.J.mu t hbmLJWl l.14LWCint.J. 

1. ~flW'lPJnLflti w G t.J.wG mu [I 

2. :iwugbG: 

3. ~flW'lPJnLflti mbriwljWJUWU uibrtQ (4.WJ(l[!): 

4. sb11wGer ribtrb.'tJo: 

5. ~ flh nflti ~Wrl mg UWU UlW(l bF>tlt.J.[1 : 

6. '-lbr2tiG t.J.brwun11nq_uu1u mwrb1=1tit.1.o : 

7. Oqmwq_nr64n11 2tiuwu1m1=1[l : 

8. '.)wt.flubro : 

9 5w6LJti Ljwnmgt.J.w6pQ L 2nLf1 hwGbtm b11wuwlj[1 : 

10. =ibnwgt.J.nrt w~nur Ljwnmgt.J.w6e[l : 

11 . Urq_btwt.flwl.jngub11ti wnljwJm1=1JnLO[l : 

12. :trti tunrm1=11m0[1 : 

13. tu nrntF>Jn LU(! uru~t.. hwl.Il w lj[l : 

14. :trr ow t.J.wto ( u\ 

15. ~wmwlJr q11mumr pGm1=1wci-tiro: 

16. ~nrr zm1120 Ljwnmgt.J.wopti ztiuwOJnLF>[I : 

17. Liwt.J.wJtiu l/lwLJr wnlJwJnLF>JnLOQ: 

18. =!bnwt.J.nrrnL f:IJnLOG w11mnmuwu uib11tig : 

19. U11uinuiuwu huwrwt.J.nrmF>JnLGQ: 

20. ~buiwqnlllnLF>JWCi hwuwr t.J.br2ru wuq_wu t.J.b11gt.J.w6 Gtlmzti 

wuuw1=1rt.J.Q : 

21 . :tpr uw eruwu L. 4.w11wl.jwqb11Mwu b11wuwlj[1. qGGuwu 

uiw11b13rt.J.o . lJwuiwrnrir UJwzmnG[l L ullln11 wq_rmF>Jmuo : 
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~Pr 2bruwuuir6wG[1 htiqtibGtiLJ L. uwGrmw11wl.jwG twljwG 

Ci zwuwl.jm13JnLu ~mGr . uwljwJG lJwrli.nr t nr1.14bu .'tJ'1qtintnc+'1w~wu 

q.np6nG : 

911ti 2b(luwuuiti6wGQ ub6 uwuwup lJwtut.J.w6 t 2flWl'fPJnLflti 

6wq.mlil1g L tunrmF>JmGtig : bGF>whnrJwJtiG /11nf1[1 zbrmb11mu brtw6 

!? flW11PJnL(lUbflti 2bruwumti6wu[! ljwjmG t, tiu~ pwg L. lj'lnp(l 

2rwupwf1Gbrmu WJU mwrt.J.w [lLIF>wgpmu wG[IGrJhwm l/lntut.J.mu t : 

Libu11-wutiubrtiu mrt.J.nrt tuubtm 2rti 2bruwumti6wO[l uwhliwGLJ.w6 

t hwuwljwL[nr LjburJwGtiGbrti hwuwr 10-12°. hrJti tunqwuwJrbrti hwuwr 

10-15°. uwuiriwzubrti hwuwr . Ljw/11t.J.w6 hwuwl.jrg . 15-30°: 

=iw 2t.J.w11LJt.J.w6 t , nr tuubtm 2rti uwhuwGLJ.w6 2bruwumti6wGQ 

pwt.J.wrwrmu t 6wrwt.J.[l L rJruL.nrnLu t F>wruwgGnrt wql'}bgmF>JmG : 

lJLL!WUlWl.jWhW(lUW(l t l.jnt.J.brtiu lllWL 15-20°-ti UlWQ 2nLf1 . nf1[1 lJwF>r 

pwuwlj[I pwrorwgumu t 10-12%-nt.J. : Cwlll lllWQ 2m11 lJbli11-wGtiGbflQ tbG 

tuumu. w1G brpbuG wnw 2wgGmu t tm6 : rulj zwm uwno 2m11G 

orqw utiq LI [I Uj wrtbg(j mu t. tuw Gqwrmu UWfl Ullf1nLPJW U[I , hrtti 

L1bG11-wutiubrti unl.Il wnw2wgumu 4.tidmu. U(lUWOnLF>JWU L. UJJL 

htit.J. w(j l'J.nLF>JnLUUbflti W rlW 2wguw (j UjWUlOW n r]Wl'l umu : 

9rr 2bruwulllti6wGQ .LJwrL.nr 11-br mGti uF>brwuit.J.mF>JWG hwuwr: 

Uurn[J 211rg (0-2°) LJwF>r pwGwlJo 1.14wljwumu t 8,7%- nt.J.: U1u lJtwGnLu t 

tGbrq.tiwu . llflQ LJwrnrt tr owtuut.J.bt UF>bflQ WfllllWr](lbLnL 4.rw : =i WJU1Uh t . 

llfl orqwutiqu[I 1 L/ll.Il(l 21llfl[I 1°- nt.J. mwpwgGbtm hwuwr owtuumu t 

11.jljWL 2brum13jnLU . ruLJ orq.wGti qumu 1 q. UWflUbtr uUjr mwljmgr 
,~ 
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wJrimurg wnw2wGmli t 3,7644wL 2brump1mG: 011ruw4· 4n4.o !iJlimu t 

70t 2nlfl , nrir 2b11uwu1.11rriwG[J 2°t : UJ'1 2nLPQ urGili 12° UlWQwgGbtm 

hwuwri LL1bl11E t 6w'1Jutlr 70044WL, nrr w11w2wgliwG hwuwri 

wuhrwdbzm t 200q uwriubtr ul.llrll1w4mg 4wu br4m 4briwurwlJ.nr: 

Cum lJ.brinhrzLWJ hw2lJ.w114Gbrr' JnLflWEWUl.JnL[l O[l wubG ur 4ntlrg 

umwglj_mli t 3,5-4 ,0t UIW4WU 4wp: nwUlr UW11Q 211r U1Cil.Ilbuw4wG 

tl.Gwuo pwtlw4wGrG lib6 t: UJG r2bgGmli t Gwli UW(luGr 2bflUWULI1r6wuo 

liu: 

tawtfJwligl:ilfmLpjnLU[J LL U/f'/.UlnflnLPJnLU[]: lawlfiwGgbLrnLPJnLUQ 

nrin2mu bG 211r l.IlbuwCibLr LnLJur pwg pnriGuwG mGw4mpJwup: 

rawlfiwGgbLrnLPJWU WUlJ1r6wG[l 4wtrn.two t 211mu w114w 4wtmlw6 

oriqwGw4wG Li hwCiEwJrG 6wquwG uwuGr4GbrimJ.: lawlfiwGgbLr t c+LwGr 

211r UJWCi 30uu pWflOflnLJ}jnLCiQ , nril.Ilbri_rg 4wribtr t 4Wflf1Wt UGbnbur 1 

z rir~l.IlQ : S.rir LllrtLilnflmpjmGrg r2Gmu b(i 2rr O(lqwGnLbl.LILI1r4 

hwLI14ntpJntGGb(lQ: n11n2 lfbl.LIEbflnt.U LllrtLiln[lntpJwCi ubowgmuo 

hnuEwJrG 2rib11ml 4wu lJ.wm uw11Ewtln11muubrirg 2rir wri_mnLilliwG G2wG 

t: '11rtl.Ilnf1 2m110 lj_wl.Il t lJ.w11w4wqb116tlmu Li 1111wGmli pw11bGLL1WULI1 

LL1WJUWCiGb11 bG ULI1brt6tlmli l.IlW[lpb[l ur411no11qwGrquGb11r 

4tGuwqnriomGbmpJwG hwuwri : S.rr lllrtLI1nf1mpJmGo 4wrnri t 4wtutl.w6 

trGbL Gwli 211mu libo plJ.ntl bfl4w6juwpptlwJrG Li bfl4wpr wri_brir 

Lnt6tlw6mpjwG wumrowGrg: '11rtU1nf1nLpjntGQ i Wlfimu bG 1 t 2flnLU 

4wtutlw6 GJmpbrir urtrcwwuGbrntl: tunri.ntlw4wzwrir 2rimu 

LL1rtmn11mp1mG[l ll.Llbl.Ilp t qbrwqwugr 2-3liqfL-rg : CwUl Lllrtll1nf1 2m110, 

wnwGg GwjuGw4wG u2w4LiwG, tuubtm hwliwri eri t LL1r1.11wur. p wGr n11 

LILL1WULI1ntli t umwlinpuwwrirEwJrG hrtlwG11mpJntGGb11r w11w2wguwGo: 

(#m1lio : S.rir qmJGQ 4wtutlw6 t hwG2w1rG Li oriqwGw4wG owqnLu 

mGbgnri G1mpb11r , rG l l.Llbu Ciwli hmurGwJrG ttlwglj_wo Gjmpbflr . bfl4wpr 

OEur11Gb11r . 2rrumnGb11r Wl14WJnLJ}JnLUrg : 4m1Go uwGrmwpw4wG 
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4wriLinri gmgwur2 t: UJG nrinzmu bG p11m.iw4npwtmw1rG gmgwGrzntl Li 

Wf1U1WhWJl.IlnLU b(j wumrowGGbrinlJ.: 'JuwpfltlWO pwg 211wlipw11Gbpr . 

w11hbumw4wG 211wupw11Gbrir qmJGQ uwhuwG4_w6 t 50-160°, 2flr qnLJGQ' 

20-40°: 

~mno: tulibtm 2mrio 4nriuGw4r hnm il.Llbll1Q t nLGl:iGw: 1nLI1Q 

6wquwup 4wrinri. t 4wtutl.w6 trGr 2flnLU Wl.Ll[lnrt ur4rnoriqwGrquGbrr 

Gbjumurg . 211wri.p1mrir wttibrir Li hwmw4r tlr6w4rg . 4nrtliGw4r m 

erurw4wG G1mpbflr w114WJnL!}jntGrg Li WJLG : '1(1W orzm nrinzmUQ 

q.wri.wttiwri t Lilwtru 211mu oupwgnri. Erurw4wG qnriooGpwgul:irr 

uwuru : ~nri.r. Lilrri.ur . 6whriw1rG hnLilbpQ 2rimu pmuw4wG 6wquwG 

oriqwGw4wG GJmpbflr EWJf>WJliwG GzwG bu : Cfbll1r 211r 6whriw1rG hnm[! 

lf(lWCimu hmumuw1rG [l)ntpbflr w114WJnLJ}JWU hbLilliwGp t: 9.prumnGbflr 

q.nimpimuo Li pwJEwJmliQ 2rrG hwrin1111mu bG hnl.IlwtlbLil 04wG 4wu 

4.wrimGc+r hnU1: ~nmwo hnLil(l 2rimu oGpwgnri_ opq.wGw4wG G1mpb11r 

pwrnw1uwG GzwG t : ULL1rlJ1w4mgwJrG GJmpbrir GbliJmurg 2mriu 

wriow4mu t Mupw2riw0Gr hnl.Il : Uurw4r hnLil(l qnliwri_pntl Li 

qnuwripwhbri.m4ntl wri_Lilnl.IluwG GzwG t : 

tunrio zbrimbrimu q.LI1Gtlnrt bGpwhnrtwJrG 211b11r hnLilQ 

LL1WJUWGwtlnfltlWO t hwCiQwJrG wrtbrintl Li qwqbpntl, oprGw4 

06lipw2riw6Gnlj_, nrir hnl.IlQ q.niwGmli t hbl.111.iJWL 4bfll.LI. 

FeS2 +2C0
2 
+ 2H 20 = Fe(HC03 )i +S+H2S 

bpb 2flr Muplll2flW6CiwJrG hnl!lQ erurw4wG ttintuwlfw[l<.'l 

wq!fbgmpiwu WfllfJnLGE t . ztJ"ltlbtnlJ. 011r hbm. wGhwimwGmli t 

(H2S-t-O:::S+H20): 

t::;pb Mupw2rwoGwirG hn'LI1Q uLL1rmw4mgw1rG owquwG t , wLL1w 

011r hbLil z4i4.btmg ir 4nri ~mu Li GuwG 2mrio 11Jub1m hwuwri 11wnGmu t 

nl LL1rU1wGr: 
S.rihnpmu 2mrio Mupw 2riwour hnm t uuiwGmli hwmw4mu 
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[JG13wgnri GbtuuwG UfflngbuGb11r hbmL.wGeml: uuwG 2m111J uwG11wti114rm 

liwe11bLmg L. wfllmwhwGbLmg hblfln hnlflG wGhw1mwGmli t: 

~flr hnl.flr rumbGu!it{m13JnLU[! uwhUwGmu bG 5 PWLLWJpG 

uwGririwlJnt{: =lwuwow1G c+nus-11- fllubLm 2rir hnm!i rGmbGu'1Ltm131muo 

20°-mli il4blllf> t q.b,-iwqwGgli 3 pwurg: 

=iwu11: Pw11orinriw4 2m110 1.4blllf> t LrGr hw6bL'1 L. pw,-iliwgGnri 

hwur, nrilJ 1.4w1uwGwt{n11L1.w6 t 2rimu Lnt6t{w6 hwuew1'1G wrib11nt.1. m 

q.wqbrnLt: MgS04-r, MgCL-r .QWUWlj[J, b(lp 2flnLU hwuGmu t 1000uq./L, 

211rG hwrin1111mlit Lj6m hwu: NaCl, KCl-ti ewGwlJC! 500uqJL-rg wt.I.bl 

LrGbLm 11b1.4emu 2mri1J u1J1wumu t writi hwu: Fe(HC03)2 -[!, b11p 

hwuGmli t 0,87Liq/L-r , 2nLl11J obnp t pb11mli tuw11nri hwu: ubfllw6, hnmw6 

hnmb11D u1.4timwljmgw1rG Ljl1J1uwG GzwG bu: 

LibG11wutiGb11tiG lf111Llnri flllibLm 211'1 hwliti Llb11wpbl1JWL 

uwhliwGLtw6 uwGtimw11w4wG GnriliwGbri ilJwG: Uwljw1G hn1J1w6 

(Gbfllw6) L. wGrimri WJl hnlllb,-iti wnljWJnLPJWG 11b1.4pmu 2m11a 

4bG11wG'1Gb11ru flllibLm hwliwr L4'1lflwur LUJblil.Q t hwuw11br 

Qrto etoUt>UltUl.J 8nl-8Ul.Jt>Cl.Jt;r~ 

Duf1,hwuntf1 tnbqt;qmo1muubp: Qm11G mGtJ r11 nrin2wljp 

e!iutJwljwG gmgwG!i2Gb,-i[! , n11nGe mw,-ipb11 211W'lPJntflGb11ti hwuw11 

LrGmu bG UlWflpb11 : 

~11'1 wrimnlflmutig unt.lnriwpwri ljm11m4 wt.lbLwGmu bG ljwfllt.lw6 L. 

Lm6t.lw6 G1m13b111J , liGiLi.jbU GwL. 011q.wGwljwG GJmpbriti f>WJ.QWJmLi!ig 

wnw2wgn11 GbfllliwG GJmpbrio : 

~flli hblllwqnlfluwG ctwuwGwlj wnw2rG hb11ptiG m2wri11mpJmG bG 

11w110Gmli w1G1.4tJuti ptiurw4wG GJmpbriti t.1.11w, n11nGp 211'1 pwi.pnGub 11 nt{, 

hnuewirG 2ritJrinL1., ni uwpm11 GJnLpb11nL1. wrilllnlflliwG GzwG bG L. 

uwGrmw11w4wG wnmunt{ t{Gwuwljw11 bG: tulibtm 211 11 
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wGwuGwpmctwuwGplflw,-iwljwG n11w4'1 q.GwhwmmliQ LPWflOb.Q LtJUbLnL 

hwuwr WJG 1.4b1J1fl t mriblJgt.lti LUJPn11wmn11 huljnrimpJwG 

mumuGwu!irliwup: 

tuublm 211'1 wGwuGwpmctwuwGrmwrwljwG huljnrimp1mGG 

0Gq.11timu t hblflL.JwL 4blllbl11J-

1 _ =luljnrimpJmG uwhuwGbL 211wrip1m11r wGwuGwpmctw-

uwGpmwriwljwG Ll'16wlj'1 Gljwmliwlip' 1.4wh1.4wGbtnt.l WJG 

pwLjlnGGb11nt.l t... WJL wrimn1J1mpJmGGb11nt.l wrimnmmurg: 

2. Liwqliwljb11UJbL 211r nrin4'1 uwG!imw11wLwpn11wmn11 

huljnri.mp1mG hwzt.lli wnGbLnt.l nrm4ti ljw1mGmp1mGrf 

ljwfllt{w6 ubqnGtig L. hnrtwJtiG 1.4w1uwGGb11pg: 

3. UwhliwGbL 211r pwrio11n11wLJmp1wG L. htit.lwG11mpJmGGb11r 

li'12t... q.n1m·p1mG mGbgnri. LjlnfllljwUJt.lw6mpJnLG[! hwt{wpbLnt.l 

L. t.lb11Lm6bLnt.l lib6whwuwljGb11ti m uwlllriw2Gb11ti L1.w11w4'1l · 

umwlinpuwwri.ti.QwJrG L. lflnpuplj pGmJpti htit.lwG11mp1mGGb11ti 

uwupG brtw6 t.ltJ6wljwq.(1wljwG lllt.lJwtGb11a: 

Slpfl wl/mflt/ nhwl/gflwu: Q,-iw6Gw1'1G pnGGb11ti gmgwGrw 

(Potenz Hydrogenium (pH)) 211w6Gw1t1G '1nGGb11ti pwgw11owlj 

1J1wuGn1111w1tiG tnqw,-itJpliG (211w6Gw1'1G Plit.lC!) t.lbrgt{w6 hwljwnw4 

G2wGnt.l. w1utJGpG pH- ~u (H): ~rw6Gw1'1G ppt{Q G2wGwljmli t gwGljwgw6 

LnLCrnLJPti 2rw6Gw1tiG tinGGb11ti fllmnLpjnLU(! w11mwhWJl.Ilt{w6 q(lwli­

tinGGbrint.l (liblj t'1mr'1 hwzLtnt{): 

PGwljwG 211brimli pH-Q 6,5-9,5 t: ULlbtli ppm bG 6wh6w2rbfl[1 , 

nrnGe 1.4w,-imGwljmu bG hmlimuwJliG GJmpbfl , pulj bGpwhnriwJtiG 2fl0111J 

hpliGw1'1G bG. pwGr n11 wt.lbtr zwm l.l.jwrmGwljmu bG ptJljw,-ipnGwmGbr : 

LibG11wGwljwG 6wquwG (orqwGwljwG L. GbfllliwG) G1mpb11nL1. 

wrimnmt{w6 2rb111J unt.1.n11wpwri mGbG hpuGw1'1G nbwljgpw. tiu4 

w1111JmGwpb11wljwG ob11Gw,-iljmpjmGGb11tig qn1wgw6 hnupwJtiG 2rib11nt.l 
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wri.uimmlw6 2rbrQ ppm bG: Pwrornrw4 2mrQ uibuip t mGbGw [bqnp 

4wu pmJL hpliGwJtiG nbw4gtiw (pH-Q 6,5-8,5-11 uwhuwuubrmu): Pwg 

2rwupwrubrti pH-ti 6,5 4wli 8,5-tig pwr<lr LllGbLQ GzwG t hnupwJtiu 

2rbrml wri.uinuiuwG: 

::Jnn liuuuJwoen: '.:.lnr Guui4_w6pQ 2rr hwGpwJGwguwG 

wULnp6wGQ pGnrn2nr1 gmgwGr2 t: UJG nrn2mu bG 1L ~rtuirLl.w6 , 

q.ntnrztiwgLl.w6 2rti GuuiLl.w6pQ 110°-mu [nrwgGbLm up2ngnLl. (LipG[L. 

4wJmu 42tin obnp pb[1bLQ): Pwr<lrnrw4 2f1P [n[1 uuwgnrf1u mup 

q.nrzwuuitiuiw4 4wli uuifluiw4 q.nLJG, tiu4 orq.wGw4wu GJnq:~brnLl. 

w11uinuiLl.w6 4wli br4wpti L. Liwuq.wGti Lipwgm~JmGubr uiwrmuw4nf1 

2rti Guui4_w6pQ· flbri.uw4_mG q.nrzflg uflGiL. Limq. qnr2wLl.mG: 

S.rti [nr uuuiLl.w6pQ lUJbUlp t wugGp 1000Liq.IL-ti9: ~rti [nr 

uuui4_w6pfl pwuw4p Li. 2f1P Wrtuinui4_w6m~JWU up2L. nLf'"lrtW4P 4WUJ [4W, 

pwGr nr [ nr uGwgnrflr::! hpuuw4wGmu 2rr hwGpwJGwguwu wuuip6wGti 

gmgwGtiz t: 

l!li!J.hwlimf1 l/nzmnLfJJnLUfl : Srfl QUflhwGmr 4nzuimpJnLUQ 

hpuGw4wGmu uiwJuwuwLl.nrLl.w6 t 4wLgrmur (Ca(HC03)2) . 

uwqGbqpmuti (Mg(HN03h), Mupw~p4_wJtiG (Pill pwuw4mp1wup) 

wri.brnLl.: Un4.nrwpwr 4rwpwrwJtiu wri.brti pwGw4u w4.bLti zwui t , pwu 

uwqGbqpmuw4wGubrflGQ: Srti 4nzuimpJmuQ gwG4wLfl Lt uiGuibuw4wG 

Li. uibtuGti4w4wG Guiwuiw4ubrfl hwuwr: <DwttJm4 2rtig 4uirm4 4bruinll 

4nzui 2f1P (hwui4wuibu MgS04 uiwrmuw4nrt) wGgmuo 4but)wGpubrfl 

unui w11w2wgGmu t wri.buuiwunpuw1f1G nu1m tuwGq.wrmu (tnl6): Cwui 

ttiwttim4 2mro L.u uitimwGti Lt j'ulibtm hwuwr, nrnLl.hbmL. WJU ill 

wuiwhnLl.mu orqwGflqur uiwhwu2Q hwGpw1ru wri.brti G4wmuwup Li. 

4bGf)wGf1Gbrti unm UjWlJ16Wl1 4wrnri. t f)WOUWL hwGpwjpG Wflbrti 

ttJntuwGw4mp1wu tuwGqwruwG: 

Swrpbrmu bu QGflhwGmr. 4.brwgLl.nrt (4wrpnuwmw1wtiu) Li. 
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uzuiw4wG 4nzmm~JntG: CGf)hwGmr 4nzmm~JnLU[l UJWJLiwuwLl.nrlJ.w6 t 

4wLgllmlip Li. uwq.ubqpmup pnLnr wri.brti qmuwrw1wf1G pwuw4nLl.: 

4.brwgLl.nrtG QLif)mGLj_mu t wuLl.wubt bnwgGbLnLQ wuhWJlllWgnri. 

4nzmm~1mGcf 

Ca (HC03) 2 = CaC03 + C02+H20 

Llzmw4wG WJU 4nzmm~jnLUQ, nrQ uiwhuiwGLj_mu t bnWLnL9 

hbmn Li. UJWJliwGwLl.nrLl.mu t untt:PwmGbrfl , f>LnrflflGbrp , 4WLgtimup, 

uwq.Gbqpmufl Li. WJL WrtbrnLl. : 

Linzmm~JmGQ iWttJmli bG uq./t4Ll.-nlJ. (1L 2rmu): 1Liq./t4Ll 

4nzuim~JmGo hwuwuiwmwutuwGmu t 28uq. CaO-ti 4wu 20, 16Liq. Mg0-

11 pwuw4tiu (1 Lflmr 2rmu) : t;~b 4nzmm~JwG hwzlJ.wr4r::! 4wmwrlJ.mu t 

uflWJU 4~lgpmup 4wu uwq.ubqpmup gwGw4nLl., WUjW 1 liq./t4lJ. 

4nzmmpJmGQ 1 lflmr 2rmu hwuwuiwmwutuwumu t 20 ,04uq. CaO-ti 

4wu 12, 16uq. MgO -ti gwGw4tiG (~Ll.brQ ubmwrtGbrill wmnuw4wG 4znti 

4buG t) : 

LmzmmpJmGQ 4w11bLll t wrmwhwJuibl GwL. wumf16wuubrnLl.: LJb4 

wuuip6wG 4nzmmp1muo hwuwuiwl.llwutuwGmu t 1 Ouq Cao ewuw4tiG 
0 

( 1 L 211 mu): UJuuibri.tig tL 1 Liq.IL 4nzm mpJ mu[l hwLj_wuwr t 2,8 

4nzmnLpJWGQ: tuU~LJ -mu 1°-u 4nzmm~JmG[l hwuwUjwl.llwutuwunu.l tr 

1,25° wuq.tflw4wG Li. 1,75° :PriwGutiw4wG wump6wuub11tiu: 

Cum wri.brti pwGw4r 211r 4n2mm~1mGQ ttJGmu t 
1. <DwttJm4 2rormu upG[L. 10° 4wli 3,5 uq./t4Lj_/1 t 

2. LJr2tiG 4nzmmp1wG 2rbrmu· 10-20° 4wu 3,5-7 uq./t4lJ.11L 

3. Lrnzm 2rbr nLLi 20-30° 4w~ 7-10,5 uq./t4Lj_/1 L 

4. cwm 4nzm 2rorrnu.l 40° L. pwror (14 uq./t4lJ./1 L) : 

8wG4wtr t 4buf1wGpubrtiu mrLl.nrt 2rti 4n2mmp1mGQ LtiGti 30-40°-ti : 
0 

Uw4WJU, QUlJl 4.. U. ULf14wGp. mwLl.wrpG 4wrbtfl t lJlWL ufluLL. 80 
o hff uhu 1.i. 40° ourihwGmr 4nzmmpjwG, n[tuwritiG 60 . <lpbrtiu Li. tunqbr1• I' l 
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LJnzLnmpJwG 211mt: 

,wuw6wJG U. r. Pnl.Jf1Gf1 L. r . U. 4wGruinnf1 munurnwur11nq::.-

1mGGb11r . zwLn 4nzLn (20uq/t44, 57°) 2m11 lI1wtru u4wlI1L{nuJ t 

4bGriwGf1ubf1r .QW2f1 L. wtifl flWUflW'l.nLli : 

0/11./Wp: tGpwhnrtWJflLl 2f1b[1mG b[1l.Jwp[! 2f1f1 ub2 q_lilGL{mu t 

Fe(OH3h ~L.ml., nru. 2 ~4btnl{ upGntnf1LnWJtiG 011r hbLn , Of>uflriwGmu t 

wnw2wGwtnL{ Fe(OH3): '-lb11 2ruu 211ru Lnwtflu t Lll'l.Lnnf1nLf}JmCi L. 

qmGwL{n11mu :t11p br4wpf1 f>WGwl.Ju 0,3-0,5liq/L t. 2mru Lllrtlilnr t, ru4 

bf}b 15Liq/L t , 2nLf1Q 6bne t pb[1mli 1.4w11n11 hwlI1LJmp1mG: Ub6 

QwCiw4m~1wup b114wf} 1.4wrmGw4n11 2mru 1.4flLnwGfl l.t 

4wpGwrri1muwpbf1nLf}JWU hwliwf1 , ewGti n11 WJU 1nu1f1G l11Wtf1u t 46m 

hwu L. wnw2wgGmu t tiw111.4r f>WJf>WJmli : 

5?f1f1 nw11f1nwl/1.11f1tJ.mp1mlin: ~rfl nw11tinwlJlilrL{mpJmCio LllWJuw­

GwL{n11L{w6 t nwriflnwl.Jlllrl{ G1mpb11r L. rirwug f>WJf>WJuwCi ctwuwCiwlj 

wnw2wgw6 GJmpbf1f1 wn4w1mpJwup (nwflnG . nwritimu , m11wG , ~nrrmu , 
Liwtflmu-40 L. WJlCi) : 

Uw4b11buw1ru 2f1bf1f1 puwl.Jwu nwflrnw4lllf1L{mp1muu unl{n11wpwf1 

wl{btr Er! t, f>WU bupwhnrtwJrG 2f1bf1ruo : n.wriflmufl J2WUW4U 

UlWUlWUL{nLu t 2x10.
13

-flg liflCi[L. 4x1Q"12 q./t, nLf1WurCi[! 2x10·B-flg lirCi [ L. 

4x10.
5
q.ft: ,w11wl{w1f1Ci q.nlllmu. nf1lllb'l. 2m11G wL{bLr 2wLn t 

hwGf>WJGwgL{w6. nwritinwljlilflL{mf}JnLU[! f>fl! t pwr611 : Cnq. q.nLnmu 

qLnCiL{n11 ttibrmu L. 211wlipw11Gb11mu m11wGti LllWf1muwljmp1mo0 
hwuCimu t 4x10-2q.IL-r : 

Pwg 211wupw11Ci bf1[! ljw f1 n11 b Ci WrtLnn Ln L{bt w11hbulllw ljw [i 

nwrirnrqnLnnUjGb11nL{, hnuew1f1u L. lipCintnf1UlWJ!iCi 2rb11flg. nrnuf> 

tL{wCimu bu hnrtfl uwl.Jb11buru q.lI1GL{n11. pw~nCiGbf1f1 nwflrnwljlI1rL{ 

GJnL~bf1Ci m tQGmu 2f1WUpW[1Cibrr ub2: 

Slf1f1 ub2 LjwjuW_w6 L{rtiwl.Jmu q.lllGL{nrt nwflrnwlJUlflL{ u1nq:jbf1[! 
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Ljw11n11. bG GwL. CiulI1bL 2flW'l.PJnLf1f1 hwLnwljflCi L. b11ljwf11rnwtn4 n11nzwljf1 

UjWJLiwGGbrimu riwnGwt 211fl nw11f1nwljLnrL{ bf1411n1111wl.JwG w11ummuwG 

UjWUltiwn: ~f1f1 ub2 pw~ w Ggw6 nw 11flnw4lilf1 L{ ujmf}bf1G flGmb uufl L{n11bG 

WrtlI1nlI1mli bu 2f1f1 n11.2 :PtnriwG L. :PwmGwG: 

1n11.r unf1puwG hwlI14ntf}jnLuG Wf1q.btnu'.i t llWflf1numl.Jtr'lGbf1f1 

pw~wGgmuo q.rmCililwJrG 211t11 : UJ'l t 1.4wlI1tiwnu. n11 Wf1lilbcuwG L. 

w11.pJm11Gt11fl 211t11u . flG[Ujbu GwL. tun11u hn11b11r 211b11u wqwui bG 

w11hbuUlw4wG nw11f1numl.Jtf1riGb11f1g : Pwg 211wlipw11Gb11mli 

nwflflnwl.Jmfll{ GJmpbf1f1 tuuimp1wG uwhUwGwJrG pmJLWlllflbtr 

ewGwljGb11G bu nwflnG' 226-5x10·11 lJJnq1flfL, mrwG (pGwljwCi)' 0,5uq/t, 

pnf1f1W (pCiw4wCi)' 0, 1 uq.ft Ljwt.l 2x 1ff11 lJJ nLf1flfL, Ul11[1n ugflm u-90' 3x 10-11 

LJ1mrf1/t L. WJLCi : Slf1mu wGhwJlil owq.uwCi pbLnLnw L. q.wuuw-wlJLnflL{ 

Ci Jmpbf1f1 Ljw u w L'.PW-W 4lil flt.{ tuw nGm[11'].Gbf1f1 wn4WJnLPJWU 1'].bL4f>nLU 

nwrtrnwlJLnflL{ Ci1mpbf1f1 wl.Jmrl{mp1muu [L4bLnf> t q.b[1wqwCigfl 5x10-
11 

Liim11r11t-rg: 

t:Jupwhn11.w1ru 211w11.pJm11Gt11r 211mu pmnwuiril{mu tu utiwJCi 

pCiwl.JwG 6wq.uwCi nw11rnwl.JlI1f1L{ CiJmpbr. nrinGg ewuwlJ[I [UjblllE t 

q.t11wqwCigf1 pwg 211wupw11Gb11mu t11wo GJmf}bf1fl pmnwuiribtfl 

uwhliwGGtro : qrmCilI1wJru 2rbrmu !fl ~nLJLWU1f1L{mu WflhbulI1wljwG 

nwriflnwljLnflL{ CiJmpbf1f1 wnl.JwJmpJmCi : 

S2flU'lPani-rutf'ti u'lsnsuuu sni-suutit'Ltf'r::! 

Slf1f1 hwuWOWf1WlJwpwGwl.Jwu L{lilWCiq.fl uwuflCi QW'l.W~Wfl 

Ljwqlibtm hwuwr oq.uiwq.nrol{mu b_Ci pw4Lnbf1flwtnqflwl.JwG L. f>flurwLJG 

w11LnnLnL{w6mpJwCi gmgwCiflzGbfl(l: 

SJf1f1 wq1.11n1.11i1wu pwl/1.11bf1wtnqf1wl/wu gmgw[Jf12{Jbf1£J: Pwg 

2f1W lipw 11Gbrf1 2flnLU hwjUlGW p briW_mu bu lI1Wf1pb r J2lUUW 4 fl 
liflLJrinorq.wGflqliCibr (uzLnw4wu pCiw4r!Cibf1 L. UjwLnwhwljwCi 
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[! G Liw 6Gb11): 

Qm110 Liw11n11 t wri.mnuntbL LJburiwGwLJwG owq.uwu ~wlfmuub11mt 
(q.nuwri.p, ubq, Wl11'lJnLUWpb11wljwu ~bnuw11LJm~1muub11/1g q.n1wgn11 

hnupwJ/lu 211b11 L WJLU), /1Gz1.4bu GwL wtumw6/1G llwGritub11/1 L 

C'.i/1C'.imub11/1 0L[n11/1 wnLJw1m~Jwlip : Uri.mnml[wo 2m11Q Liw11n11 t riwnGwL 

4buriwu/1Gb11/1 L[wriw4/1l L /1Gt.lwqtmu h/1t.twurim~1muubri/1 mw11wouwu 

w11p1m11 : =iwuwC'.iw11wLJwpwGwLiwu mbuwGLJJmujlg 211/1 q.uwhwmuwu 

hwuwri tw4wu uzwuwljmpJmu mu/1 wtumw6j1u uwG11tGb11/1 L 

hbLli/1GpGb11/1 at.tb11/1 hWJU1Uwpb11mli[! : UwljwJG 211mu wtumwojlG 

li/1411noriq.wGjlquub11/1 hWJU1UWpb11mll[! 2Wlll 11dl[w11 t, nLUUl/1 2fl/1 

L[w11w4llwG uwuj1G q.w11wlflw11 ljwqlibLm hwuwri n11n2mu bG 

liwG11tw4wu ~/it.lo. LJnL/111l/1U111Q L 4nL/1/1G11b2uo: QG11 nrimu, hwzl[/1 bu 

wnGmu WJG , n11 211mu /1Gwwu f>/ll bu uw1.411n~/1U1 ll/1411noriq.wG/1quub11Q . 

w1G2wG 2m11G wL[bL/1 f>/lz l[U1wuq.wl[n11 t hwuwaw11wljwpwuw4wu 
lllbuwLJblll /lg : 

llwuntwljwu P/11./11: Uwuritwljwu ~/1Llo q.w11m~Gb11/1 P/lt.lG t 

wC'.iwo pWLJU1b[l/1WLnQ./1wljwu ~wu/14/1 uuw1.4b1.4mnuwjj1u WQ.Wl1/1 l[11w 

1llL hbUlwqnlllt.lnri. 211/1 gwGpuj1g, nrio 1.4whl[b1 t flb11unuU1wlilmu 37° L 

20° 1.4w1uwuGb11mu (hwuw1.4wlllwu1.4wGwpw1124L48 dwumu): 

'.Jwri.UlnUlt.lWo WflUlbqjLUU 2flb11/1 UWu[ltwljwu f}/ll[[! l/1 
q.briwqwGgmu 10-30 uwG11twljwG q.wri.mp/1 u1-/1g hnriwuw1/1u Lil/1'-4/1 

211hn11Gbri/1uo· 300-400 uwG11twljwu q.wri.mfl/1 LIL·/lg . /luLi 

hwlibUWU1Wpw11 uwpm11 pwg 2flWUPWflUbfl/1UQ 1000-1500 Q.Wll.nLf}/1 UL­

/lg : tun11nL[wLJw2w11/1 2rimu 1wl[ uw211t.lw6 L t.lw11wljwqb11ol[wo 211/1 

uwG11twt.iwG P/lt.lo 4wqumu t 100 q.wri.m~/ 1 u1-mu : 
1
-tnLf1t.nf1t.nf1 lJ. l/ntf1f1u1Jl:ipu: ljnl/111l/1U111[1 L Ljn1/1/1Gribpu[1 Liw11Ltnri 

bu 211/1 uwu/llllwriwlJwG q.Gwhwlllllwu hwuwri, n11/1 tmf}Jmuu wr1/1ew1/1u 

gm1.4/14/1 hWJU1uwpb11muG t: 4.bri2ri/1u/1u wnl.JwJnLJlJnLuQ 211w11p1mri/1 

4ri.4ri.wGpwJ/1u wri.lllnUluwG Gzwu t: Q11/1 L[w11wljl[w6mf}JWu wumjltiwGG 

wri.tiewJ/lu gm1.4/14nl[ w11U1whwJllll[mu t 4nt/1U1/1U111/1 L. lJn1/1/1Gribeu/1 

ub6m~JmGub11nt.t : 

LjnL/llll/llllfl ljnzl[mu bu 2fl/1 wubuwlflnpri Ll/11/11/lllll1b110. n11nugmu 

hWJU1Uwpb11t.lmli t flbljmq lib4 wri./1EWJ/1G gm1.4j14: Pwrorinriwl.J tuubLm 

2nLfl[I, [!UUl UIJlWGl'lWl1Ul/1, 1.4bU1f> t mGbuw 200-300 W11./1EWJ/1G gm1.4jllj: 

'2wri.wpj1 211 /1 Gn 11 uw1 Lint/1U1/1Ulfl[!1.4bl11p t 1/lG/1 333, w11mbqJwG uwem11 

211 b11 /1GQ' 500-/lg pw 11~ 11 (4nt/1/1G11b2uo 2-/lg f>/ll) , j1ulj !W/umnml[wo 

hn11b11/1Go· 100-/lg n2 gwo11(LJn1/1/1u11bpu[!· 10-/lg nl wt.lbL11): 

Lm1/1/1G11bpu[! ublj L/1Ulfl 2flnLU bri.wo Wl'l/1f>WJ/1G gm1.4jlljGbriG bG: 

nri1.4buqj1 ~nt/1m/1Ulfl[! LflntuwGgl[/1 ljn1/1/1G11bpuj1. 1000-[! pwctwGmu bu 

4 n L/1l11/1l11 ri/1 gmgwG/lz /lu , tiu4 4n1/1/1uribpu[l 4nt/1l11/1U111/1 Lfl ntuw ugb1 m 

hwuw 11 1000-Q pwdwGmu bu 4n1/1/1Gribpu Wl1l11WhWJUlnri. JlLl./1 L1.11w: 

tullbtm 2mriQ 2l1WJ/1G C'.iwGw1.4wrihnt.l Ulw11wonri t.twrw4/1! 

h/ll[wGrimpJmGGbri/1 hwrimg/l!Gbri/lg qbrio 4w11b1/1 t hwuw11b1, bpp 

L[w 11wljwqbomujlg hbUln w11/1ew1/1u gnL'-4/14/1 Ul/llilfl[! pw11~11wGnu'i t 

300 (4n1/1/1Gribpu[1· 3-/lg n2 wl[bL/1): 

fin/1 Wflt.nn1.11t.Iwu pf1t.If1wljwu gmgwuf12ul:ino: Q11/1 wri.UlnUltiwG 

p/1 ll/lwt.iw u gmgw u/12ub11 /10 b(i 11wu L[mu 011q.wuw LjwG UJnLJlb11u m 

ri11wug pWJf>lUJUWU WflQ.WU/lpubfl[I ' wunu/1w4WJ/1U wrib11[! , U/1U1(1/1Ulub(l[! 

L u/1Ull1Wl11Ubfl[! : PGwljwu 2flbflntli uwhuwuwlflwlj pwGwljmpJwlip 

bri.wo wunuj1wljWJ/1G wri.bfl[! , u/1Ulfl/1U1Gbfl[! , U/lUlflWUlub(l[! 4bGriwu/1Gb(l/1 

hwliw(l t.tuwuwljwri lbu . uwlJwJu ri11wGg pwuwLJ/1 wt.tb1wgmuo 

Ljburiwuwljw u owq.uw (j JlWLflnGG b[ln~ wri.mnUl u w u l4WU10Wn t 11wnumu: 

tun 11 Q, bupwhnri.wJ/lu 211 b11mu wunG/1wljw1/1G wri.bri/1 pwuwlj~ tiwrnri. t 

zwU1 L/lubt . muUl/1 211r n11w4/1 q.GwhwuiuwG dwuwGwlJ 1.4buip t hwzt.l/1 

wnubL bplj(lwpwGwljwu-hnri.wJ/lu L4WJllwuubfl[! L 2flWl'l.PJnt(lub(l/1 

wztuw 11 hwq.11 wljwu Ulbri.wpwztumu(! : ~11wrlPJm11/1 wri.uinlllllwu n11n2uwG 
-.-. 
.) _) 



dwliwGwlt mzwrinmpJmu bG riwnaumli hbmL.Jwlr L/.rw' 

1. Qpmu wnLtw bu wrtuinmmli[! L/.Ltw1nrt nl 13b Liblt, WJL Liti pwGti 

gnLgwGtizGbri : 

2, UrtmnmuwG etiutiwLtwG gmgwupzubriti hbm hwJmuwpbriL/.bt 

bG GwL. pwLtmbrtiwl.twG pumwr wrt111nmliwu gmgwGtizubr 

(WflPPWJpG Qntll.IPlt) : 

3. Qrir wrtmnmliwG hGwriwL/.nrmpJntG[! hwumwmt{w6 

211wri_p1mnti uwutimwnw4wG qGGuwup (munu.'iGwurnuwup): 

Slf1f1 opuf1q.wgmun: QpwflpJmriGbrti 2rimli U1w11mGw1.tl/.mu bu 

pmuwLtwu L. ltbGriwGwLtwu 6wqliwu opqwuwl.twu tuwnumnriubp: t;pb 

onqwGwLtwu UJmpbriti pwGw4[1 ZW[! t, Wll.IW 2mrit:! uwGtimwnwLtwG 

wnmlint{ L/.mwuqwt{nr t: 'l1wnqt.J.bt t, nr 211mu oriq.wuw1.twu UJmpbriti 

pwuwLtr wt.J.bLwguwu 11bU1pmu pwrariwumli t pwl.tmbppw4wo 

wri.mn111t{w6m131wu wul.Jltit'.iwu[!: Qpmu onq.wOwLtwu LIJmpbnti pw0w4ti 

nrinzmuo mbtuutiLtwLtwu wnmlint{ ricJL/.wri t, mumti WJu nrinzmli bu 

oputiriwguwG t'.iwOrnll.Jwrihnt{: OputiriwgmliD flfll/.w6uti pwGw4G t (Liq.) , 

nriG wGhpwcJbzm t 1 Ltimr 211ntu tm6t{w6 011qwuw4wu GJnLpbriti 

oputiriwguwG hwuwn. WJUU1tiunl/., O.Qutiriwgmli[I Ltwtut{wo t 

oriq.wGwLtwG UJntflbnti pwuw4pg , tiurnwu oriqwuw1.twu UJntflbrt[! zw 111 
bu . WJupwG zwm flfll/.wotiG 1.towtuuL/.ti L. WJOpwO opurriwgmu[! pwriari 

ltttiGp: Uw1.tw1G tulibtm 21'1'1 U1timwGtim13JntGQ utiw1u opup11wgmunl/. 

nrinzbt[I 6'12111 ~t. pwGp nri hbmwqn111L1.nrt 211 ti ulimzmli , pwgti 

oriqwuwLtwu GJmpbpp oputiriwgmupg , opupriwumli bu uwL. nrinz 

oriq.wuwLtwu utiwgmpjntuubr (Gti111nw111ubri . Unll~Wtnubri, bnl.twflti 

lipwgmfl1muub11 L. wn O) : Orirfiwl.t 1 LtiV1n 211mu 1 uq. bri4w13p 

opurriwguliwG hwliwri U1whwu2t{mu t O, 143liq ppt{w6til/.: Qrimu, pwgti 

onq.wuwLtwG UJmpbritig . Ltwnnri. bu trubt OwL. puwLtwG tuwnum1111ubri: 

nLU111ti 21'1'1 q.uwhwl.Jlwltwu[I LljbUl.Q t UlWL PLiill.lbU oputiriwgliwu. 

]4 

WJUll.lbU tt LiJnLU hbtnwqntnntpjntGubrti hpliwG L/.nw: 

tunrtQ zbpuibrimu q.tnul/.nl'l wpuibqiwG 211brtr O.QUPrJWQnLU[! 

Ltwqumu t 1-2uq. ppl/.wotiGfL 211mu, pwg 211wupwnGb11ti , ni tunr hnrbnti 

211b11ti opurriwgmuo' 3-4uq. p13L/.w6pGfL, 211wt.flnubritiGo· 6-Buq. 

p13tJ.w6tiG/t, 6wh6w1pG, hmumuw1ru LIJnLflbrntl hwpmuui 211b11tiGt:! ' 8-

20uq. flptJ.w6tifL: Lwl/.nrwlt tulibtm 211ti opup11wgmli[! ll.Jbuip t Ltwqup 2-

Sliq P13tl wotiG/t: 

Pwrari oputiriwgmli mGbgnrt 211b11r oq.111wq.n11omu[! 

q.1m11w111umbuw1.twG 4bu11wutiGb11ti unm hwt'.iwtu wnw2wgGmu t 

u111wunpuww11ppw1tiG m11m htil/.wG11mp1mGubn: 

Lmotjwo ~~tjwof1u: Qnwll.lwhbuuiubrir qGwhwuiuwu hwuwr 

4wpltn11 gmgwGtiz t tnt6L/.w6 p13t{w6up nrnzmu[! : Qmrio 13ptJ.w6Gnl/. 

hwpumwumli t Lipuntnri111w1tiu oritig 1313L/.w6u'1 LttwGbtm Lt ~nuinuppbqp 

ctwuwuwlt ppl/.w6p0 wriuiwqwmbLnt zGnrihtitl Qpmu tm6L/.w6 p13tJ.w6uti 

pwuwLtml Ltwrbtti t nnnzbL opq.wGwLtwG G1m13b11ti pwGwl.t[!: Qmpu 

PLI!QWU zwm 1313L/.w6tiG U1Wnmuw1.tti, WJGpwG Liwemr lttruti L. 

hwLtwnwltD . pwGti np pwg 211wupwriGbnmli 1313L/.w6tiGQ uztnwll.lbU 

owtuLILlmu t oriqwGwLtwG Gimpbriti oputiriwguwG L/.rw : 

Liwtul/.w6 zri2wU1w111ti ll.JWJliwGGbrtig L. 2rir 2b11uwump6wutig· 

pwg 211wupwpub11ti 211mli tm6t{w6 1313L/.w6tiGo mwuiwGL/.mli t 5-pg LirGiL. 

14Liq./t uwhliwGubrimu: tunrtQ zbptnbpmli q.rimutnwjpG 2nbrtQ flptJ.w6pG 

ibG ll.IW(lntGwLtmli, PWJQ , bpp zt.fll/.mli bG Uj:)Gntn11111w1tiu 011'1 hbUl , 

hwpuuiwGmu bG ppl/.w6Gnt{: 

Qriti LtwriL.nr hpqpbGtilt gmgwGrzo faP'l1-G t (hllK): Cuui nnr· 5 or 

ll.IWhbtmg hbuin pwg 211wupwriGb110 11wuw4wpqtJ.mu bG 

1. C.wm Liwpmri . 1313L/.w6Gp ltnrimuuio 1 Liq.ft: 
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3. Pw1.1.w4wutiG Liwpnq1 2rbr . ~~t.lw60ti 4nrmmni::f 3LiqfL: 

4. 4wu4w6bLti liwpmp 2rbr. ~~t.lw60ti LjnpnLUl!l()° 5liq/L: 

5. Cwl!l 4brtmnl!l 2rbr . ~~t.lw6Gti 4nrmuuiQ· 5uqfr 

UJULL!tiunt.l, raP'fl-nt.l Li Lm6l{w6 f'}f'}l{w6Gti nflnzuwup LJwrbLti 

hmuwlti 4wr6tip 4wqlibL 2rwupwrti 4b011wGw4wu 6wq.uwG 

f'}w4inGGbrnt.l . 4b011wuwt.iwu 6wq.uwu Li WJL uJm~brnt.l 

Wrtl!lmnt.lw6m~JWU LiwutiG : 

Uunuflwl/: Ulinutiw4Q 2rnt.li LL!t.urmuwLJt.lmli t l!lwppbr wri.brti 

~Lint.l: UJG uLL1tiuiw4mgwJtiO uJm~brti ewrnwJliwu hbuiltwup t 

(wlinGtiwt.iwt.lnruwG 4"1nq) Li Linlt.lmli t WLpmutiunti11wJtiG : Slrmu 

wlinGtiw4Q 4wrnri. t LtiGbL Gwlt hwupwJtiO 6wq.uw0. npQ 

pw4uibrtiwubrti q.np6mubnt.~JLUU zGnrhtit.l uibrtti mubgnri_ 

wqblilw~f'}t.lwJtiu wribrti t.lbrw4wGq.GliwO wr11JmCip t: 

UrtwJtiG wlinutiw4u 2rmli t.iwrnrt t wnw2wDwL lilwppbr ~Librnt.l : 

tiwh6wJjlu Lnbri_brmu , npuibrt 2mrQ LL!t.urmGwLjmu t hmlimuwJjlO 

uiwppbp UJm~br htiliGw1tiu uti2wt.lw1pjl Li f'}f'}l{w60ti wupwl{wrwrm~JwG 

LL!WJUWGCibpmli GtiLnf"ljlLnGbrtig m Dtililf"lWLnubrjlg wu2wmt.lmli t 

~f'}l{w6jluu wnw2wgGbLnt.l wlinutiw4wJtiO lijlwgm~JmOGbr : liuwG 

2rwupwpGbpjl 2rmli wri.wJtiG wunutiwl.iu 1 Ltililrmli 4wrnrt t hwuCibL 

utiGlL. 0,05uq.-ti. nru 211ti wri_uinuiuwG hblil wnulm~JmCi lmuti: 

tunru q.rint.Guiw1tiu 2rbro Liu LL1wrmuw4mu bu pwl{wLJwutiG 

wri_wJtiu wlinutiwLJ , np(J CimJGLL!bU lJwLL!t.lW6 lt opq.wuwLjwu wri_LnnLnliwu 

hbLn: lit.lwu 11bLL1£nLli WflWJtiO wunGtiwLJti wnw2wgliw(j libf"uwutiqliQ 

hbLilliJWLLI t . hnri_ti Ljwli 2rti ub2 Lllt"illtiuiti (FeS2) wnLjLUJnLPJWG 

LL!WJt.lwGubpnu.L liwLJbrbuwJtiu 2rbf"IQ . wugGbLnt.l hnri_ti 2rw~w4"1wug 

zbrLilnt.l, hwpuLilwGmli bu COr nt.l Li FeS2-Q , t.lbpw6t.lmli bpLJw~jl 

brLJLiw ripnCiwLil ti w D2wmbt n t.l Mupw 2rwoti Ci 
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FeS 2+2C02+2H 20=Fe(HC03)i+S+H2S 

Uqwm 66lipw2rw6tiOQ utiwGmli t 2rti ub2 brtw6 utimpwl!lubrti Li 

Gtimrtimubrti hbl!l , nrti QG~wgpmu wu 2wuil{mu t wunutiw4' 

8H 2S+N 20 5=2NH3+85+5H20 

UG2wml{w6 wunGtiw4u utiwGmli t wqwui C02 -ti hbui L. 

wnw2wgumli 2rmu Lnt.6btti wunGtimuti 4wrpnCiwlil· (NH4)2C03: 

1wr4 t GzbL. np 2rmu LL!LUf1mGw4t.lnrt wunGjlwlJU 2rti 

'.l>tiLmrwgliwO ctwliwuwLJ LJwrnrt t 4LwGt.lbL m LL!Whl{bt hnrtti lib2 Li, 

hbuiwq.w1mu oputi11wGwLnt.l, t.lbrw6t.lbt Gtimrwuiubrti m ujll!lf"ljluiubrti: 

nwlilti , GmJOtiu4 wrtuimnl{w6 2rti hbl!lwqnuimpjwu ctwuwGw4 

wunutiwlJ Ljwpnrt t i hWJLilULUPbrt.lbt, uwLjwju LUJ'1 ljl CizwGwLjmli , np 

2mru uwutiuiwrw4w0 wnmlint.l uwpmr t: 
Slpmu bri_w6 wlinutiwt.iti oriq.wGwLjwO 6wq.uw0 4"1wuuiti t.iwrnri. bu 

ttiGbt 211 ti Olimzmli hwJuiCiwpbrt.lnrt Gtimrjll!lGbrQ. etnrti11ubro L. pwr~r 

oputi11wgmlio: 

UJULL!tiunl{, 2rmli LULpnultiunti11wJtiO wunutiwt.iti wnlJLUJnlf'}JnLUIJ 

orq.wuwLjwG 6wq.liw0 nl uwpmp GJmf'}brnl{ wri_l!lnuiliwu Cizwu t. tiut.i 

l Wr"\LilnUll{w6 2f"lbpnu1 w11Ljw t tt"ICimu Ciwlt Wfl.LUJtiu wunutiwlJ : 

1blilwqnLilnLpJmGGbrnt.l LL!Wrqt.lbL t , np 2rti hblil opq.wutiqli liuiw6 

wlinujlwlJQ , ubMt.lbLnt.l uuiwunpuwwri.tiewJtiCi mrimg Li wugCibtnt.l 

LU[lJWU ub2, hblinq.tnpjlCiQ t.lbrw6mli t hjlliCiwJtiO hbuwuitiGti Li wq11mu 

ou11hwumr orq.w[ijlqlijl t.lrw : 

OptiuwLJ ub6 pwGwLjm~JWUp wlinutiw4 LL!Wf1nlULULjnri_ 2Pt"19 

hnr~brti limn w11w 2wumt.l bu ~new1tiu hjll{wu11m~1mGubr : 

QulJl U. 4 U4nrntun114nJti uiY.JwtGbpjl 2rti hbl!l orq.wutiqt.l ULilWO 

wlinujlwLJG wpjnt.Cijlg wu2wuit.lmli t LL!LlirwJnt.l Li wugGmu 4p6pti tunnn j_ 

wnw2wgCibtnt.l LL!U lAliwLiltil.i brlinLJ~Gbr : UWlilr"\LU2Ubrti unui zGlwnw4wG 

opq.wuubrti wtuLilwhwrmli t GLJwtm[mli. brp 11rwug lilf"lt.lmli t 10-50uq.fL 
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UJtlnurw4 Ufw11muw4n11 2m11 (U. 4. U4n11ntun114n, U. 'I') Oubq.ml., u. l>. 

UmUfllnUf Li m11rzub11): Pw11orn11w4 tutlbtm 211nu.'i UfbU1p t Lrubu tlpwju 

wunupw4r hbU1pb11: 

L/1U1f1/1UJ{jbf1 (wqnUJw1f1[J PPt.l/1 wqbf1): upU11lpU1ub11(1 4w11n11 bu 

wnw2wuwl 011q.wuw4wu LIJmpbf1p opur11wguwu urU1f1WU1wgtlwu 

lfimtml.'i L umtn11wpwf1 ub114wJwgumu bu wunurw4p opurrtwgtlwu 

u4qpGw4wG lfimw: UwGrU1wf1w4wG U1buw4bU1pg 4w111.tn11 t uzbt 

GpU1f1tiU1ub11p 011q.wuw4wu 6wq.ntl.'i(I , nf1(1 hwuU1wU1ml.'i t 011q.wuw4wu 

pwlfin(iubrinl{ 2f1r WllU1nU1UWU lfiwUU1(1 : urUlllPUlUbllr 6wq.Liwu 

oriq.wuw4wu pGnLJpnl{ 211mtl lfflWUQ pwrior lljWf1nLUW4nLPJnLU(I , p(i~UfbU 

Gwli wlinurw4r , utiU1f1tiU1ubl,f1ti , Qlnllrrtubrr wn4WJnLJ3JnLU(I Li pwf10f1 

ogurrtwgmtl(I : !Xrimli urU1f1tilllubf1p n~ uzwuw4wLr9 J?wuw4 4wrn 11 t 

wnw2wGwL wuorLr . nLLU1f1wLiwGmzw4wq.nLJG 6wnwq.wJpubf1p , 

4w16w4r Li ttb4U1flw4wu UfWflUfmtlGbf1p ctwliwuw4: Pw11011n11w4 211 mtl 

UPU1flpU1ub11(1 ~UfbUlp t Lrubu 4wu Lrub(i lfflWUQ hbU1J?bf1 : bf1p 

GrUlfltiU1ubrir 2wuw4(1 o,002uq.1l t. 2m11(1 w11lllnUll{wo t: UGhrwctbzlll t 

hwzl{r wnGbt , nr tunf1(1 bGpwhn11w1ru 2ribrimtl, zGnrihrl{ 

LJ.b11w4wGq.un11w4wG Uf11ngbuub11r . 4w11n11 bu wnw2wGwt GrU1f1plllGbf1 Li 

wunGrw4w1ru w11b11: 

Lf11.11f1wUJ{jbf1 (wqnUJw[/wO PPt.//1 wqtn): utilllf1Wf1U1Gb11(1 

tuLibLnL 211mli hwG11rUfmli bu hwowtuw4p: '1-riwup q.nJwGmtl bu 

wqnlllwJru O(lq.wuw4wu lirwgmpjmuGb11r OQup11wgmupg L lllrlJ. 

hwGpwJGwgl.'iwG Gzwu bu : urU11lWLllGb11(1 211P Lib2 4wrin11 bu wugubt 

hn11w1ru GuUll{w6pub11rg: bnpbtlu tt ri.rwup ulllwgl{mu bu 

LipGnLnlllllWJtiu wqnU1p , '1f1W 02ur11Gb11r OJ?ur 11wgmupg Li Lgl{mu bu 

hn11r lib2 lipGntnf1LllwJru 2rib11r hbl.Jl : Uwurlllwf1whrq.rbur4 

Gzwuw4mpJmG mubG Lirw1G LIJJU urU1f1WUlubri(I . nrinug mGbG 

oriq.wGw4wu 6wq.nu.'i: ~f1mli Gplllf1WlllLibf1p hblll wunupw4r L 
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GtiUlf1rU1Gbf1p upwctwliwGw4 hWJU1UWpbf1nu.'i[! lfiwulllmu t 2f1P 

Wlll.JlnUluWU uwupG: 

~f1mli upwJG Gplllf1WlllGbf1p L Gplll(ltiU1Gbf1p wn4WJnLPJnLU(! gnLJg 

t LllWLpg , nr hWGJ?WJUWgnLtl[! (opup11wgmu[!) Wl{Wf1Ull{w6 t Li ul.'iw(i 

2nlf1(1 uwGtil.IlWf1W4wG wnml.'inl{ l{LllWUQ. zP Gbf14WJWgGmli '. 

uplllf1WlllGb11r hbl.Il QLn11r11ub11r IA Untt-l>WlllUbf1p urwdwuwGw4 

hWJLllGwpb11mli[! UnLJGll.lbu l{4WJnLU t. nf1 Gplllf1WlllwguwG lllf1ngbuG 

wl{wf1U1lJ.bL t: uuwG rtbll!Qbf1ntU 2nLll(I hwuwrmli bu pw11011n11w4 : Pw19 

bf14f1nf1rtw4wG w11U1nllluwu UlllwnGwtrPD 11bnLu ll!Whll.lwGL{nLu t , mulllr 

211w11pJm11r 2mf1(1 hwf14 t UfWf1Pb11wpw11 bupwf14bt ulllmq.LiwG 

(hbU1wqnLilliwu): 

Uw4bf1buwJpG L tun11Q 211wupw11Gb11r 211trmli uzlllwUfbu 

hwJLllGwpbriLJ.mli t Gplllf1Wl.Jlubrr 2r~ J?wGw4mpimu (20-30liq.JL): 

uplllf1WU1Gbf1p pwf10f1 tuU1WULllpOWU(I 4tG11wupub[lp linlll pn11Gmu t 

pmuwl{nri wq11bgmp1mG· wnw2wgGbtnLt LIJW(llfWJpG wtulllwhw11muut11 

(U . 4 . U4nrntunr4n): 

C. tu . YWlljwurobu uwhUwGbL t. nr 4bG11wurub11rG 50-1001.'iq./t 

upl.llf1WL11 UfWf1mGw4n11 2nLf1 UlWlnLQ pwroriwGmtl t Wf1JWG 

l.'ibl.llhblinq.tnprur Liw4wf11fW4Q: uw q.LllGmli t, nf1 tuLitLm 211P lib2 

Gtilllf1W Lll ubf1p pw Gw4(1 zUfbU1J? t 1 Oliq.IL-PQ wl{bt tr Gp : hJLittm hwliw 11 

UftilllwGp pwf16f1nriw4 211mli Gplllf1Wl.J1Ubf1p uiw11mGw4mpJmGQ Ufblll!? t 

Lrur 30-40uq.ft : 

Btnnf111[Jbn: ~Ln11r11Gb11Q 211mli hwGrtrUfnLU bG NaCL !<Cl, MgC l2, 

CaCl ,-p 6Lml Li 4w11n11 bu trGtL hwGJ?w1rG m 011q.wGw4wu 6wq.l.'iwu: 

'1-rwug J?wGw4Q 2rwlipw11Gb11mu· 4w11n11 t hwuGbL 300tlq./L-r L wLl.ttr: 

uuwG Qtn11r11Gbf1 lljW(lntGw4n11 2nlf1[! uwGplllWflW4wG wnnLunLt n11Lt 

Ltlllwuq. zr Gbf14WJWgGmli L Ufplllwur t ruzuibu UlUU1bumpjUlU lib2 

oq.L11wq.n116bLnt , WJGUjbU tL tuLibtm hwuwf1: ~tn11r11Gbf1p ZWLn 
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pwGwljpg 2nLfl[! ulllwGnu.'i t wri_p hwu: 

Oriq..wGwljwG 6wq..tlwG fllnrih11GbriG mGbG 

uwGtimwriwljwG CizwGwljmpJmG, pwGjl nr 11riwGp wnw2wGmli bG 

oriq.wGwljwG Gjmpbflti flWJf>WJmtlpg (libq, 4114ri.wGp Li WJLCi) : uliwG 

wri_mnmliwG nt f>WJf>WJliwG r)Gl.lJpmu, brip f>tnri'111Gbri'1 pwGwljQ 

hwu Gmu t 20-30liq../L-'1 Li lijlwctwuwGwlj hwJ mGwp br4.mli bG pwr6ri 

Ofluh11wgmli , wtlpwljp L. GjlUlflplllubrih wnljwJrnpJmG , 2ntf1Q tuliblm 

hwliwri UjplllwCijl LhCibt !'1 4wrinri.: 

.QLnri'111Gbri'1 6wq.mtlQ 6pzm q..GwhwmbLm hwuwri Ujbmp t hwz4.'1 

wnGbL 2riwri.p1mriGbrih pGmJpQ , 2rimli f>tnritiri.Gbrp , jlGzUjbu GwL. WJL 

wri_mn lll4,w6n Lp JrnGGbfl '1 w nljwJ mpJmGo: 

tulibtm hwliwr nrwlJJWL 2rinu'.i un4,nriwpwr f>Lnri'111Gbriti ewGwljo 

flhz t, jlulj 11riwGg pwGwljjl wt{bLwgmliQ UjWJliwGw4,nr4,w6 4wrin11 t 

LhGbt wri_wljwt4.w6 hnri_briti ub2 bri_w6 fllnrh11Gbrh t4.wguwlip: tulibtm 

2f1'1 lib2 oriq..wGwljwG 6wq..uwG f>Lnflh'lGbrjl pwGwljo zUjblllfl t LhCih 20-

30uq../r 500liq../1 Li wt{b1 p1nrh11Gbri UjwrimGwljnri. 2mriG, h 

lllWflpbrimpJmG wt{bth flhz pwGwljmpJwlip fltnrh11Gbfl lljWflmGwljnri_ 

211'1. mGp wri_jl hwu L. pwgwuwljw(i t wqri.mu umwlinpup 

hJmpwqwlllmpJwG 4.riw : Culll r U 4wG11nnriwJti Li U. r . PwljpGjl 

m4.JwLCibrti · flLnriti11Gbrijl pwGwljo . brp hwuGmu t 1 uq./1-'1 . ljbG11wGjlGbrih 

tlnlJl Gljwlll4,mli bG ulllwtlnpuwh1mpp flWCiwljp WfllllwqwlllliwG UjWljwu, 

ppt{mpJwG gworwgmli Li uwriunri_wljwG hwlllljntpJwG G4,wqmu: 

U U 4.htGbflQ Ujwrqb1 t. nri pwf16fl hwGpwJGwgt{w6 2mro ljnt{brijl 

ljwpo UjwljwubgGmli t 6%, pulj tunqbrih pwzw6o 6,6-8 ,7%-n4,: 

-1wuw6w1G b. 'l. ClnLmpliWJ'1 66ljbfl m unrijlg WLI2Wllll{W6 

tun64nriubrirG pwri6ri hwuflwJCiwg4,w6 Li 2500-3500liq/1 fltnr 

l.lJWflmCiwljnri. 2mr lllwthu Ciljwlll4,mu bG uwrunri_mpJwG tuwuq..wrimli , 

liwz4h hp4wG11mpJmCiCibf1. '1GzUjbu GwL. pwzw6p GL{wqmu: 
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UnLL:/>WUllil:i{J [/wtI uutipw[/wu PPtl/1 Wf]l:i{J: UmL~WlllUbflQ 

2rmli hwGri.pUjmli bG WL4WL'1w4wG L. hnri.wL4WL'1wljwG libmwri_Gbpp 

W'l.bflp 6L.ntl npnz rj.bUjpbpmli tL ri.rwGp '1 hWJlll bG Q.WLPU 2flnLU bri_w6 

ljbGri.wGwljwG owq..liwG UlljpmwljmgwJtiG GJmpbpp flWJflWJUwG 

hbmb:wGpnt{ wnw2wgw6 GJmpbriti opup11wgmlipg: Uml.'.l>wmGtp[) 

ljwrin'l. bG LliGbl hwGpwjpG owq.tlwG Li ljwllj !nLGtGwL wri_mnlllliwG hbUl: 

UmL.'.l>wmGbflp (Na2S04 L. MgS04) pu1ri6fl lljWflmGwljmpJmGQ (2000-

3000liqfL) 2ri'1G hw11nri11mtl t 46m hwtl : LiJfllljputi 2mro octml{wo t 

umwtlnpuww11pflwJpG m11m UjwrmGwljJWLP lpwt.Pljbgtlwtlp L. 

~mGljgpwJti tuwGq.wrtlwtlp : 

tulibLm 2rmtl umL~wmGbrh UjwrmGwljmpJmGQ Ujbmp t LhGti 

50tlqfL: UwljwJG wri.mnlllliwG WJL gmgwGtizGbr'1 pwgwljWJnLPJWG 

r)bUjflnLU tulibLm 2fl mu hw Uf>WJpG 6wq..liw G unLL .'.j>wmGbpp f>W Gw lj[) 

ljwrin11 t hwuGbL 500uq..IL-r : r . U. 4wG11rinro Liu . r . PnljpGwG UjwrqbL bG, 

nri brip 2rmu umt~wmGbri'1 tumwumptiwGQ hwuGntu t 2,5qJL-'1 L. 

w4.bth'1 , wnw2wGmu t umwlinfluti q..bri_6bpp 2wrct'1! L. hJmpwqwmtii 

~mGljgpwGbpp oG46mtl : Ur111mGgmu ljbG11wGpGbpp tlmn Gljwmt{mu t 

UVlWUnflUWhjmpjl flWUwljp UjWljwunLU. UWflUnri_mpJWU tuwGq..wf]mtl L. 

ppt{mpJwG '12bgmli : UJUl.lJpunt{, 2f1'1 pwri6rinriwljmp1wG L. tutlbLm 

hwliwri ri.rw l.lJpVlwGjlmpJWG tlwupG 4wrtL'1 t bqriwljwgmpJmG ljwqlitL 

1. Cum 2rwlipwrti L. 'lflW 2ri2wljwmh uwGpmwpwljwG-

mb11.wq..rwljwG tlwGrw4r4rm Gljwriwq..riti: 

2. C'um 21'1'1 .'.j>pqpljwe'1li'1w4wG hwmljmpJmGGbrti . hG!Ujbu GwL. 

ljbGuwpwGwljwG. pwljmbrtiwLnq.pwljwG L. hb(l5~Gpn-

L nq..pwljw Ci mumliGw up rmpJmGGbrili gmgw GtizGbpp: 

3. lizt{wo munu.rnwutirimpJmGGbrG wGhpwctbzm t wGgljwgGbt 

nri.2 lllWl'14.w QCipwgpmli (JmrwpwG~JnLfl ubqnGpG wnGLj_wqG 

liblj wGq..wli) : 
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U17.1nwwq 3 

lfbCil').wCipCibppCi mpijnrt tullbtm 2PP hwCiEWJCiwgllwCi Cinpllbp~ 

funzno 
ba2bnwl/n{1 

wuwum Duba 

Ub6 
4bGriwGpubri 

800 
2400 

600 
1800 

120 
600 

100 
400 

UmL.'.t>Wt.n­
Cibn 

250 
800 

200 
600 

CG11hwGmri 
l.jnzt.nmp1mG 

uq/tlJLl 

1Q 
18 

10 
14 

I 

inripbp l... 
GnrinquwG 
LiwmriwzGbri 
1---~--~__J__ -·-----+------+-----+-----__J 

nJtuw[lubo 

Ub6 1000 70 ~ __Q 800 24 
l.jbGriwGpGbp 5000 2000 2400 45 
QwnGbp l... 
Gnrinqliwu 300 500 600 20 

f--'--liw:.::_t.n~.:.=::nw~;G~b:.i.:___n _i_ __ 3000 1~--1_5_0_0~--1--1-700 30 
funqbo ---+-----·--

Ubo 600 . 100 200 8 
l.JbGriwGpubri 1200 j 400 600 -

h.m6l.jnpGbri l... r· 

14 

GnrinqliwG 500 I 100 180 8 
u.wmriwzGtp _ 1000 1 __ 3_o_o ___ +--_s_oo__ fa 

RMn I ------
ubo- 500 100 150 1Q 

400 400 15 

I
. Ut.nriml.JGbp l... 

Gnriwqliwu 400. j 80 120 1Q 
_uwm ri~zGbp __ ~oo __ . __ 3_o_o ____ . _ _:_s_o __ j ____ ._1_2 ____ J 

Owunpmpj mO. hwuwriti l mli gwCil.jWLP (pntJLWt.nflbLP) gmgwGpzG t, pul.j 

hWJLl1W!'llU!'lnLLi uwhliwCiwjpG pntJlWU1f10LP gmgwGpzo: 

tuUtLOt ~r~ uuerntUC t~ ~UPUlfU~troOtUC 
2(1/1 uwimnuJo: !Xpp UW£H1UWU l.jwli Cizwl.juw[i hpuuwl.jwG tuG11r11G 

2m110 ur4rnopqwGpquubppg, l.JwtulJ.w6 GJmpbppg , hmupuwirG 

upwgmp1muubppg, l.JwLgrmuwl.jwG, uwqGbqpmuw4wu, bril.jwpwJpCi, 

uwGqwGwjpG l... WJL wribripg , pG~1.4bu Gwl... t.nhw6 hnt.n wp~wl.Jnri 

qwqbppg l... pmGwlJ.nr GJmpbppg wqwt.nbL(}'. 

4bGt.nrinGwglJ.w6 2rwuwmw4wpwpuwG wnl.jWJnLPJWG 11bl4EnLli 

2mrio liwErimu bG hwt.nm4 4wnm19Gbrimu (Gumbgmu, l.jnwqmLmli , 

'.PrLmrmu): 

'&umt;gnuJ: uut.nbgmlil} l.jwmwplj_mli t mririwhWJW9 

Gut.nwpwuGbpnu.'i , npnGE bril.Jwppbt.nnGWJpG up EWUP ubt.np tunpmpjwG 

UjWhbut.nwpwGCibp bu , npn[ig ur2ngnl{ 2mrG WUQUf].hWl.11 zwridlJ.mli t 

zwt.n pmJl wpwqmpjwlip : !Xmp(} Gumbgl{mli t 4-8 dwumli , npQ 

pwlj_wl.jwu t l.jnUjpt.n 4wtul{w6 GJmpbril:! l... upl.jpnoriqwGpquGbriQ (upG~l... 
60-70%) hwt.nwl.jpu GumbLm hwliwp: uut.nbLmg hbt.nn 2ntflQ 11wnGmli t 

pwl!lwGgpl.j : QJmriwl.JwG lJ.wipbpmli 2mriQ 4wrbLP t GumbgGbL puw4wG 

6wGwlllwrihnlJ.. w1G t wuup2wl.JwGnribG 2riwlllwhbut.nwpwGmu l.jwu 

2rw1Pnubpmli , bpb ririwGE tWLl bG UjW2t.nlljWUL{w6 hGwpwlJ.nri 

Wrt t.n nt.nnLU [i bripg: 
L/nwq.m[nLL1 lJ. l./Wfut/WtY Ujmpti{J/1 uumt;gnu1: Liwtul{w6 

uwuG~~ - Gbrir wriwq Ciut.nbgliwu, qmJGp lJ.bpwgGwli , '.Prtt.nriliwG 

wpwqwgliwu hwuwri qnr6uw4wumli oqmlJ.mli bu l.jnwqmtmlipg , nrir 

dwliwGwl.j E'1lirwl.Jwu G1mpbpp hbt.n t.nbrtr mGbgn11 Erli'1w4wG l... 

'.Ppqp4w4wG qn[l6[!Gpwgubpp zunphpl{ mbrtp t mGbumli l.jwful{w6 

liwuGpl.jGbri'1 m l.Jntn'111w1ru CiJmpbpp Gut.nbgmu: nrilljbu 4nwqmuwt.n' 

hwowtu l.jppwnl{ntli t 66CipwpplJ.wJrG wumlipCiQ . npp wl{btwgmlipg 

oGpwCinu'i t hbml...JWl nbwl.jgpwG 
Al,(S0

4
b+3Ca(HC03}i=2Al(OHh+3CaS04+6C02 
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LinwqmLJwlilti 2wlfiwewGw4u 4wtULlw6 t 211ti UJrtllln[lnLf}Jmutig Lt 

4wqumu t 30-tig utiGiL. 280uq (1 L 2flti hwuwri): linwqmLJWlilu 

wtlbtwgtlmu t 2rti lfin2m 4wli 2-5% 211wJtiu tm6mJpti 01.tn4: 

LinwqmLJwlI1ti wtlbtwguwG ri.buiemu Al{S04)r tiQ wnw2wumu t 11riw4wG 

tinuGbr mubgnri Al2(0Hb: Um ri.riw4wG tinuubru 2bqnewgGmli bu 

pwgwuw4wG LtiQf> mubgn11 puw4wG 4ntntiri.ubrtiG, nrti hblill.twuentl 

uwuGti4Gl:i[lQ uwLJwri11tlmli bu wnw2wgubtntl lfiwPtiLUl:i[l, nrnue GUlllnLU 

bu hwlilwLJtiu tirbug tlrw tlbrgubtntl 4wtutlw6 UJmpbfl , 

uti4rinoriqwutiquubfl , tiuiLLJbu Gwl.t 011qwuw4wu utiwgmpJmuubr: 

Uri11JmGemu 2mru ri.wnumu t pwlfiwugti4 , qmuwqr44mli t, 4nrgumu t 

hnlilQ L. hwuu: 

Liwtutlw6 Ujmpbflti UULnbgmuu 4nwqmtliwu uupwgpmli LnL.mu t 

2-3 dwu: '2!"ii ewuwLJmpjwlip 4wtgtimuti Lt uwq.Gbqtimuti 

ptilJwrpnGwlI1Ubf1 LlJW[lmGwlJnrt lfiwlfimlJ 211ti 4nwqmuwgtiwu 

wrwqwgGttm hwuwr wGhrwdbzLI1 t 4wLnwf1bt Lirmt L. wrtbrntl 

htiuuw1Gwgmu: 

LinwqnLLUWU qn[lOQUpwgG W[lwqwgGbtm hwuwr tWt.J. uti2ng bu 

pwror Lint bLJnqwJtiG :Ptnr4muwul!1Gbf1Q (0 ,5-1 ,0uq/L): 

:bf1LU7(1Wgf1w: ::Xflti 4>!"itlI1flnLUQ 4wlI1w[lmli bG 2nLfl[l hwlilw4wJtiu 

L. 2b2nlil (6wlJnlI14bu) Gjmpbf1ti lil12ntl wugLJwgubtntl . nrti hwliwu[l 

4tirwnmu bu wtlwq, qrwGtilil . 2wrri.tlw6 44wpg, wulilf1wgtiLn L. WJtu: 

QmpQ 4>tillilf1wgmu L. LJnwq.mLmutig hblI1n wGuti2wLLJbu Li11tlmu t 

4>tiLLI1f1Gbpti ub2. nrnGe 4wnnLgtlmli bG pblI1nGw1tiG m 

br4wppblilnGwJtiG LLJWhbulI1WflWUGb[lti LI1buentl: nriLLJbu 4>tiLlI1[1WgGnrt 

Gjmp· oq.LI1wqn[16mu bu ub6whwlI1tilJ GJnLPQ , nrti ulI1nf1tiG zbf1LI1Q (45-

50uu) 4wquLJ.w6 t tu6tig , tiu4 tJ.brtiG 2tf1LI1Q (60-90uu ) LibowhwllltilJ 

wtJ.wqtig : j)tiLLI1[luwG wriwqmpimuu Lib4 dwumu LJwqumu t 5-8u3 

(JnL[lW{!WG ~jnL[l 1 Li 2 4>titlI1flWJtiG uwLJbpL.butig) : 
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::XmpQ uul!1bgmutig . 4nwqmtmlitig Lt ~tiLLI1f1wgmlltig hbllln 

ri.wnumli t pwlfiwugti4. q.mGwqr4LJ.mu t. wqwlllt.lmli 6ti6mubrti 

uwriubrtig Lt uti4rnputrtig (utiG21.t 70-98%): 

ULJ.btti WflrJ.JnLGwLJ.blll bu qn[lOnLU ubo 4trtlI1W6wtlwtti tr4zbflLn 

~tiLLI1f1bflQ, npnue mubu tr4m zbf1lll : libretiG 2GflLnQ 40-50uu 

hwulI1ntPJWU t Lt 4wqliLJ.w6 t LJL1.wrgw1tiG wLJ.wqtig (uwuGtiLJubrti 

Lnf1Wliwqti6Q 0,5-1 Liu), tiu4 tltrtiG zbfllllU mGti 30-40utl hwulllntpjnLU L. 

4wqutlw6 t 2wr11LJ.w6 wulll[lwgtilllti uwuutiLJGtrtig m wtlwqtig: 

j)tiLlil[lWQUWG W[lWQnLj}JnLUQ 9-10u3/dwu t (JnL[lWf>WGL.JnL[l 1 u
2 

4>titlI1f1WLnti hwppw4tig): 

qJm11w4wG Ll.WJ[lb[lmll , nf1LI1b'1. pwgwLJw1mu bu llw_erwqwLntii 

1.Jwnm1gut110, 211ti :Ptitlll[luwu hwuwr 4tirwnmu bu 211hn11-4>tiLLnflWlilubr 

4w Li 4wUJlI1Wd-tiu:Ptil Ln rti wgtinu 2[lh nrutr: 

9(1/1 l/.Wf1Wl/wqh(JtmuI11: ::Xrti t.J.wrw4wqbr6mliu tirw4wGwg4mli 

t erutiwi.Jwu Lt {>tiqtiLJwLJwu Libpnr].ubrnt.J.: 

Btn(Jwgnu.J: Cwlll LI1W[lw6LJ.w6 libpnri. t. n[lQ hmuwtti t, hwruwr L. 

tdwu: '2tnrwitiu wi.JllltiLI. uwuQ LJwqlimli t htiLlJnetnf1tililCJ, n[lQ 2rmu 

wnw2wGmu t htiLLJnetnrwppm· 

_,?OCI 

3Ca ~ .CaO.H20 

Cl 

lJwu[ltWULlJWU wq11bgnLj}JWUp odLn4w6 t Gwl.t OCl-Q , n[lQ 2rwitiu 

utJ2wLJ.wJ[lmu umJGLLJbu wnw2w9Gmu t htiLLJnf>Lnpwppm: U1u 

hbzLI1mpJwlip wGgumu Liwurtr pw11wupnLJ. Lt oeurri.wgunu.'i 

~brlibulI1ubrti SH tumlipQ : 

UuWUUWLlJWhnLPJWU ub2 etnrwgGmu bu wtuLnwotiu 

utiLJrnorqwGtiquGbrinLJ. W'1.lllnlI14w6 211hn11Gbrti L. WJL 2rwupw[1Gbrr 
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2mriQ: ~tnriwguwu hwuwri npnzmli bu· 

1. 4.wrw4wqbrouwG bGpw4wG 2f1'1 QwGwLrn : 

2. U4lilPLl Qtnriti wGhrwctbzUl QwGw4Q (liq/L): 

3. SLl.JwL ewGw4'1 Ltwriw4wqbri6Ltnrt 2mriG wtul.JlwhwGnrt GJmpp 

QWLIW4[! : 

4.wriw4wqbri6uwu hwuwri 2mri1J 4wribL'1 t lgGbL Ulwl.Jwnp, 

gpuUlbnur Li. WJL Ulwf1nf1.mpJnLGGbr'1 ub2: 

~[1p 6wLtwLQ npnzbtm hwuwp 211'1 liw4bpbuQ pwquwl.l.jWUlljmli bG 

tunpmpimunLt (u2 ·u): Q.twGwal.i. 2rhn11ti 2f1'1 Qwuw4'1 nrinzliwu hwuwri 

2f1'1 hn[1p U1[1WUwq6p l.Jbup pwnwLJnwpG pwquwl.l.jwl.Jl4mu bG 3, 14-nLt: 

Up11JmGpmu ul.Jlwumli bG hnriti liw4bribu[! (Li
2

) : UJGmhbl.Jll.i. Ul.JlwgLtw6 

ub6mF!JnLGQ pwqliwUjWU14mu bu 211'1 uJwG pwri6rimpJwlip Li. uUlwGmu 

6wt.lwl[! (u3
) : SGUlbUnLF!JWG UjWJUWGGb[lnLU 2ri'1 t.lwriwLtwqbrMwG 

hwliwp wLJU1'1t.l ELnrir pwGw4Q nrinzmu bG hbUll.i.JWL brtwGw4nt.l. Gwtu· 

t.lbrigumli bG 4 11nLJL hwLtwuwri ewGw4nt.l 1nnriwguwG bGpwLtw 2mri . 

WUlW wnw2'1G r).nLJL'1 lib2 LgGmu bG Slit 1 %-ng .Pt.n11w4ri'1 Ll.lw11qbgLlw6 

LnL6nLJF! . briltrnri1111mJL'1 ub2· 6lit , bririnr1111mJLp lib2 7Lit , ru4 £nri11nri11'1 

ub2 8liL. hpliGnt.ltiG tuwnGmli bG 11mnbri'1 2mfl[! Li. FlnrtGmu GuUlbtm 1,5-2 

ctwli : UJGmhbUll.i. JnL[lWQWGlJnLl1 11nLJLP9 LtbrigGmli bG 100liL Gumz l.i. 

LQGmu wnwG6pu c+twGGbri'1 Ltwli pwctwLJGbrit1 ub2 JmriwewG ~Jmrr Ltrw 

wt.lbtwgGbtnt.l 5-w4wG LIL 25 %-ng MlipwljwG ppm, 5-wljwG Lit outwir 

LnL6nLJFl l.i. 3-wLtwG liL 5 %-ng 4wLrmuti tm6nl)p: UJl'l pnt.nriQ 

liwurwltr4'1Ul tuwnGmli bG: liwUjnLJUl qmJGQ Glimzmli wqwm Innrir 

wnl.JwJnLF!JWU GzwG t. rult bFlb WJG pwgwljWJnLU t. 2nl[lQ LiGmu t 

FlwlflwGgrLJ: 

~rr Ltwrwl.JwqbpauwG hwliw11 LtbrgGmu bG 1nn11wltri'1 1 %-ng 

LnL6nLJF!P WJGLl.lrur QwGwlj , n[l[l UlWLPU t hwqrLl GzuwribLr 
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LtwLl.lUlnLpJmG: bpb 2m11D £r uUlwGmli LtwLl.lmJUl q.nLJG, GzwGwljmu t' 

1nn11wLJ11'1 1 %-ng tm6mJpp QwCiwLJD QP£ t 4.brig1twO, puLJ pGmbGup4_ 

ljWUjLnntU[! , hwljwnwlj(] , t.lltwJmU t wqwm QLnpn4_ 211'1 w4.bL'1 hwqbgliwG 

LiwupG: uliwG flbUjQb[lmli w4_btwg4_w6 Qtn11w411'1 1 %-ng UjW[lqbg4_w6 

tm6ntjp[! UjbLnQ t LflntubL Li. LJriLJGwLJp nrinzbL L1.1whwG24.nrt QLn11'1 

QWCiWLJ[!: 

1 %-ng 1nn11wLJ11r LnL6mJpp QWGW4Q npnzmli bG hblillLJWl 4b[lUj . 

bpb hwqti4. Gzuwribtr ljw~mmpjntGQ r hWJUl t blJbL WJU Glimzmu , nrr 

t.l11w QLnriw411r 1 %-ng tm6nqppg w4.btwg4.bL tri 6Lit . WUjW 10t (1 11mJt) 

GliwG 2ri'1 LtwriwLJwqb116uwG hwuwri L1.1whwG24.mli t 6Lit 1%-ng 

2tn11w411r tm6nlJp: 

1 11mJl (10 LPUlf'l) 2rir LtwriwLJwqb116UwG hwliwri Qtnriw4ri'1 

hwliwri Qln11wLJr.'1 tm6ntJFlr ewGw4Q nrinzbtmg hbmn nrinzmu bG 

wupnrt2 QwGw4Q: 



einrw4r'1 pwGwljl} hw2Ltwrljllmli t 25%-ng wljmtill etnr 

l4W!lnLUWLjnri. etnrwljrnLt: tpb 1 t liwpmr 2r'lh LtwrwljwqbrOliwG 

hWUW!l L4WhwG2Ltmli t 4uq. Wljlllhll etnri , WUjW 100t 211'1G wuh11wdl:::i2m 

t 0,4q., tiulj 1000t' 4,0q. etn11wt.iti11: 

~rti Ltw11wljwql:::i11MwG dwliwGwlj Ujbmp t huljl:::it liGwgnrri.wJtiG 

etnrjl (wqwm etn11'1) pmnwmrl:::it'1 pwGwlju (0,3-0,5liq.IL, uw4WJG 0,2-

0,3uq.ft-jlg ni L4Wljwu): 

~rti etnriwgliwG Ljw11q.Q hblllli.JWtG t . Gwtu l!2nmli bG etnriwguwG 

hwuwr L4WhwG2Ltn~ etn11w411'1 ewGwlj(] , wLtl:::itwgGmli eti~ pwGwljjl 

2m11 L. liwurw4r4hlfl tuwnGmli 11mnti Ljwli wliwGjl lib2' litiGiL. umwgl.1.'1 

2PLWJ'1 GliwG qwGq.Ltwo, WL4W UjWl!l(1WUllll1.w6 qwGq.l{woG 

wumti6wGwpw(1 (pwdjlGGbrinll) tgGmu wtumwhwGLtnri. 211h lib2 (2f1hn(1 , 

2(1WUjwhbumW(1WU L. WJLU): etn(lp wllbLWgmujlg hbliln 2nLf11} tuwnGmli 

bu L. hwGq.jlum pnri.Gmli 12 dwli: UJGmhbmL. etnrti hmnQ L. hwliQ 

LlbrwgGbtm LIL4WlflwljnLt 2nl(1Q hnrtig fl.nL(1U bG pbf1nLU, hWlllWljQ 

liwp(lmli mjlri.ujlg L. wGhrwdbzmntpJWU flbUjpmli Gn11nq.mu: Qrhnrti 

l4Wlill:::if1h Gl:::irujl liwljl:::irbuQ L1l(1n(1mli Ljwli gnri.mu bG etnrwl!rh 3%-ng 

tm6nLJpnLt: 

UUjn(1 iWnw2wgGnri. utiljrn,'.!ltnrwiti wnljWJnLPJWG 11bl4emli 2rti 

etnrwgliwG hwuwr l{l:::irgGmli bG 25liq.ft .etnr . tiulj ul4nr wnw2wgGnri. 

liplj(1n,'.!JtnrwJj1 flbl.4.emli' 200liq.JL J2Ln(1 . l4Wlllr'IWUlllnLU bu 5% w4mj1Ll 

.etnr L4wrmGwljnri. etnrw4rti tm6nLJp: Unw2tiG flbUjf>mli wLtl:::itwgGmu 

bG 0,5t/li
3 

2rtiG (25liq.Jt). tiu4 l:::ir411nr11ti 11l:::il.4enLli. 9t/li3 211'1G (200liq/t): 

Qrjl mdbri. (libo 11nqwGb11nl{) etnrwgliwG hbl!lL.wG.enLt 

mdbri.wGmu t etnrti hnmu L. WUjWf>tnrwgliwG Ljwrtie t ttiGmli: UJri. 

Gl4wl!lwljti hwliwr 4'1rwnmli bG hj1Ujnumt,'.!>'1mti 0,5% tm6mJ13 Ljwli 

Mlipwp13!.lwJtiG Gwl!lrtimu:uwtu uwhliwGmli bG 11betnrwmnrti 11nqwG, 

LlbrgGmli 1 L f>LnrwgLtwo 2mr L. wLtl:::itwgGnli f>Pi f>wGw4ti in11w4wG 

~8 

L1w Lim 1 0 n L o u i w. w Ll) W Lt LU l4 LflLu 6 2fl 1·; 4f1 UJ l gun u.l b [1 f)hfl l' l r w u1n fl [l 

Ll h C1t l' 4 w Uf nL J lil qn LJ 0 h 4. L [1LU (i w u:i: UJ On L hb lll L. (1w111 h w 24. n l Ll b[1 11-h 

OW('uU[l. LUUjW wt.lpllf12 2flh f)bfllllf"IWQOU10 OWti,JUQ : 

!;nnuf: bnnLL.lQ ehz 6wlJ.wth 2f"lh lJ.Wflwljwqbr6t.lwG 2Wl11 hWflOWfl 

L. hmu wL ti bri.wOwlj t: UwljwjG WJU lllOlllbUWUjbU 6bn0Wlll/ll zt Lt 13wo4 t 
Oummt.l : 

~fl/l lfwnwqw;pm tf!J m1 lfl{1wtfwum2wf/wqm;IJ lfwnwqw;p/Jbflntf: 

nLumt.luwuhf111LJ3JllL LJUbflh9 UjWf"lqlJ.bL t . nr 4wr6 mtl!lflW 

Gm zwljwqnLJU 6wnwqwwubru odml{wo bC1 t.lwurtwulljw[i 

hLUL!lljllLf3JWt.lp: Ut.lbOW Wflfl.JllLUWlJ.blll[l 250-260Llt.l4 WLhf>h bflljLUf"llllf'l j /llU 

mObgnri 6wnwqWJFi0bru bu . nrnuf> UUjWOhz wq11bgmJ')JmO bu mObOmt.l 

f>tnrh Gljwl!luwt.lp LJw1mO upnrObrh. 4.hflnLUObrh . hbtt.lh01'10br'1 64.brh 

LJ.rui: Pwgh WJfl . lllLL!lflWLlwGmzwljwqmJO 6wnWQ.WJJ')Obro zbG 

bCll'IWflljmt.l f)bUUJLI1/llflWgLl UJ0 zbG lfin1<-1mt.l OwL. f111W orqwOntbUjmh4 

hwmljmpJmGGbro L. odmLJ.w6 bu hwljwt.lwGrtwljwO LWJO 

Wqr)bgnLJ'lJ W t.lp : 

Qrti 4.wrwljwqbn6u wC1 hwt.lwr qnimJ'lJnLO mObG GwL. 1000t.l3/dwt.l 

WfllI1 Wr){lllf1W l.jw[1m pJlU(1 hwmm4 UW[lf>bf"I llflll0fl pwg b[i J'l llf'lU/lLU 

wrqnuwuurirl.Jw1rr1 pwror pwljmbrnghri hwLI1 L1m131wt.lp odu1L{wo 

6wnwqw1f'lObr : i2h z flLUOLuljmJ'l1wt.lp 2rh LJ.wrwlj wqbrouu1G hwuw r 

4tir wn mt.l b(i OwL. uurirl.Jw1ru f)YB-15 l1 f)YB-30 LWLlUjbf1Q , 2mro pwg 

b(i 13nriunu'l hnubLm Lt npnzw ljh wrwqmi:iJwt.lp LjbrL.hg 6wnwqwwnu1 t:;(i 

/lL L Ln flWLlLUUnL zwl.j LU QllLJ U 6 Lu nwqw Jf:JU br n 4. : 

QBm11us1stUUl-lUu YbVl-Uurutrru QrnY. U'TJu=m4cLm 
=irQ.rturY b4. uu1tisuruLiu1 unrutrr 

dwt.lwOwl.jtiG Lt pwlJ.wl.jwCihCi pwrornpw l.j 2lllfl Lfl WLQ 
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Ljt:. Ur]-W Gh Gb p h l ll 1111112w l1 LU Cr 4h6w 4 h Ill Ll FJb flLU Ul 411 ;_ fl J Ul [i 4 LU p Lin r 

briw2tuhpGbrh9 t : 

OrqwCihql.lh 2rh L4 Luhwu20 LJwtuLJw6 t LjbCiriwum Lnbuwl.Jhg . 

hwuwl.Jhg, lif'lbrwml{mFJJmLihg. L4whl{w6p h L4WJl.lLUGGbrhg . LJbrwl.Jruwu 

pumwhg . bri.wuwl.Jhg . 2rti 2bruwuL11h6wGhg rirw oqL11wqnr6UwC1 aL.hg 

Li WJLG : 

Uwlllri.w z LJbGriwu rub ro . LJwtul{wo 

1Ljq Ljb uriwuh qwuql{w6h hwz4n4 2 

oqL11wqnr6mu . pwu hwuwl.jwl{nr 

wupwl{wrwrmFJJnLCiQ pwgwuwpwr 

qwrqwguwu 4rw CimJGhuLJ pw4wrwr 

L4WJUWU [ib flnLU: 

Ci Jn Lf'lwljlntuwuwl.jm13 JnLuh g. 

wuqwu wl{bLh 2mr bu 
LJburiwuhub ri o: 2rh 

wuri11wriwriumu w6h Li 

uwl.Jwrriwl.Jh LJbrwl.Jruwu 

YWFJUWUlnL Ljm{brh 2rh L4Whwu2u wl{bLWUnLU t l.jWFJh QWUWLjh 

wl{bLwgl.lw uo qmqou13wg: Orhuwl.J orwl.Jwu 12l.Jq l.JwFJ llll{nri. Ljnl{Q 24 

dwumu tul.lmu t 35-40L 2mr . hul.J 40L Ljw13 llll{nri.o ' Lihu2L. 110L 2nw 

UztuwL11wCiph dwLlu1Gwl.J LjburiwGru oqlllwqnromu t zwlll 2mr : 

Orruwl.j 450Ljq Ljburiwuh qwuql{w6 mubgnri. oru orwl.Jwu tuumu t 25-

30L 2nlf'1, huLJ ctJnLrtWU1(JU1bu wljLUU w ztuwU1WUflUb[1 LjWU1W[1bLh u LihG [li 

50L 2nw tunGwL[ dwuwGwLJ LJbGriwGhG wl{bLh Phz 2mr t tuuml.l . _pwu 

znq dwuwGwl.j : 

tulibLm 2rih pwuwl.jh L{rw twl.jwC1 wqribgm13Jm u t 13nriumli 

LJbrwl.Jr uwu pGmJ13Q: Slnp LJbpQ . tuL11wu1mFJbro hwGpLuJhu OJ m13bpC1 

wY.bLLUQUnLU bC1 2rh L4LUh u1C120 hul.J 2rhl.J Li FJW[l ll LjWUW [ l.Jbr t! · 

[lUr]-hW Lj WrJWLj Q. [jLj_wqbg umL'l t tulibLnL 2rh L4Whwu20 

Uwrio QnLflQ brl.jui p dLULlLUCiwlj wC1wuGWL4 Wh wl1wG zbupli['1nL ll 

mwpwguwu UL4WLilLULjn 4 L4 LUhbL [l Ul.4WU1Wl.jWhW[lllW[l zt . flWUh nr Uljll 

b(113wrl.Jl{mu t wri.lllnmliwu L. 41. wumli t zbuflh orih wunurwl.JQ : 

tFJb 2mrG mGh orqwCintnl4lllhlJ L{wlll hwL11Ljm13JmLiubr (l.Jnri.uu wl.Jh 
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hnU1 l1 hWLl , Ll.{fl lll nrmpjnL U). Wllj LU LUJU LWL{ zti q.rq.nnLLI uwrun11wljwG 

q.b11ob[l[! [_, UWULill14 Owrw L(li rib lll f'nLU LU 11 W2WQ Unlll t .'Ptiqtin lnq.rw 4wG 

Gbqwu1 til{ nbw 4gti w : 

CuL11 LtinrOC1wlj wG Ll1 LIJ w tGbrti Li. ritiL11muGbrti uwhu wGL{bL t. nr 

14q. ljbrti znr UJnLPli hwzl{mt 2rti UjWhWU2Q LJ n11uGnrn zti2 oL.nl{ Lj wqdmu 

t otibrh hwuwr 2-3L. Ul wl{wrti hwLlW[l 4-6. n2/1Jwrubrli hwll w[l 2-3. 

pwunri bqC1brti hwuwr 4-5_ tunqbrh hwuwr 6-8. Llw L11 qw2 ljbGrfw utiG brti 

hwuw:1 7-S l l'llllfl 

:i tiq. ~1 ti CitiL1 w nm Li nl{ [1 u1 LU lll LU L1 w hw r Ll w r t 4t; u 11LUC1 11 Ci b r ti G /1H) t. L m 

2rm LI UHLJ LL: h n Lib L LU Ju ti Gp u uLn b q ob L UjLU J uw C1ubr 4 uHlw 4 np oqLn Lj_ t, L m 

jullb t rn 9J1 tig gw C1L1tUg w6 ctLuLlwC1wlj : Orq.wutiqum L\ 21J1 u1 21111 f! LuGwLJQ 

l'fdL[wrtgCirml t h1mul{Lu6.QC1t.rmLI [! GpLUgnri :PtiqtinLnq.ti w LJ u1 C1 nrnz 

q.n[lO[IUf.)wgGb[l . f.)nL Lwg Gmu t uwru nri_mpJnLUQ. urUlti L. br tiLJwuubrti 

u1ztuwtnwGQ[L Uwlj LUJU uLl wG brlimJ pQ nl f.)b ljb[ir)LuG m LJn rtlilig zwL11 
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2m11 [!G11.mCibLm wrriJmCi.Q t , LUJLL. wnw2wGmli t 4wGw~ qwGq.4_w6 zwm 

mmbLmg: 

'11blll.Q t hblllL.nriw4wGnrbG lllWhlllwGbL mnlnl'l 4brbrr ctwuwGw4 

211ml LLilllwhnl{liwG nbcttili[! , wJutiGeG' ljbCiriwGtiGtrrG 2m11 mwL 4wu 

4brw4rbLmg wnw2. ljwu 4brw4rbLmg 2-3 ctwt.'i wGg: '11wrq t, nr GuwG 

4wrq.ti lllWhlllWUUWCi UlllWUlLU4[! lflpwGp[! 4wGtubLG t: ~rnl{ 

wlllwhm[mt.'i[l mwrpbr 4bGriwurGbrti hwuwr mwppbr t: 

Swl{wrr unm t.'iwpunrim131wG l{rw pwrbGlllwum t wqrimu 

wl{mntuungnl{ 2m11 lllWL[l , nriti riblll.Qmt.'i uwriunriw4wu 

0WU(1WpbnGL{w6mpjmGG UUlWUn_QULULUfl.11.f!WJrG mrim 4.rw pwztul{mli t 

hwl{wuwrwlllbu: bpb wl{mntuung l4w . WlllW mwL[wrrG LL.UL{ t 211bL 

or w4wG brb.£? wGqwu, tiu4 pwpor upbrwmm 4bGriwGrGtrrG 4-5 

wCiq.wt.'i Li. wlJ.bLti: ~nLfl[! UlWLtiu bG rimnn4. 4wli 4bGriwGtiG oq.ml{mli t 

2rwtut.'ingGbrrg : LmL[br[l 2m11G wl{bLr gwG4wLti tuumli bG 4brw4rmurg 

L.. 4PbLmg hbmn: UrnL11mli , 2nq. ctwliwGw4, mwL[wprG orw4w G 211mu bG 

4 wGq.wutig n~ lllw4wu: 5Grg hbllln 4nl{b11ti unm 4mrm4 pwrorwGmt.'i t 

6wrwl[r qq.wgmt.'i[! Li. l'l(1WGg UlWLtiu bG urwJG IIlWJ?, hwdwtu t t 10L 

0,85%-ng writi 2nl(1 , .QLUGti nr GnrwotiG 4nl[brrG UWn[l 2rn4. 2rbL l l1 

4wrbLti : 

inripbrtiG 2nLf'l[! mrl[mt.'i t 4JWG.£?ti w11w 2rG ru4 ortig u4uw6 

(uljqpGw4wG 2r 2wGmt.'i 4wpnl{ 4brw4ribLmg 2 ctwu wGg): UrGl L. 1 

wliuw4wuo· hn11 pb11rG UlWLtiu bG bnwgriwo Li. utiGzli. 25-30° lllWrtbgpw6 

2m11 hbmwq.w1mu· unl{nrn4wG uwemr 2m11 (15°): YwpGw1rG 2r2wGrg 

hbmn hn1113b11rG 2m11 bG L11wttiu orw4wG wnGL[wqG 4 wGq.wt.'i : 

Oztuw11Gb(1[! 211r wl[btr 2rl ll1WhwG 2 mGbG , pwu UJnLU 

4bGriwGrGbr[l : '1-rwGg orw4wG 2rmu bu 1-2 wGq.wli , w1G t' Mriwoo· 1-2 

wG q.wu . tiu4 wt.'inwGQ (znq. brtwGw4tiG) wriGL{wqG 2 wGq.wu (gbrib4[1 Li. 

brb4n1wG ): QwnG br 4brw 4rnrt uw111brti u orw4wG 2rmu bG 3 wGq.wt.'i : 
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nituwrCibrtiG hJml}wtti 4brbrml Li 4nCigbGm11u1mGbrmt 4brw4rbltiu 

mwLtiu bCi Gwtu· hjnt.f}Wlti 4bflbf1Q, WUjw· 2mr1J l.jnCigbGm11wmGbp[! : 

Q.wnCibpQ ul.junu'.i bCi 2mr tulibL unm ubl.j wuuw4wG hwuwl.jpg : 

tunqbflhG 2mr bCi mwLhu w4mntuungGbrn4 4wu l.Ilwzl.Ilwl.jGbrmt: 

u4mntuung atiGbLnL flbUjQnLL'.i tunqbrhG 2rmu bCi OflWl.jWG 3 wGqwu: 

bpb 2mrQ l.Ilwthu bG mwzl.Ilwl.jCibrn4, wlljw 11rwCigmli 2mrG opwl.jwCi 

lfintumu bG 4-5 wGqwli : tunqbrhG LW4 t 2mr mwl 4brwl.JrbLnL9 wnw2 

4wu 4brw4rliwG QCipwgpnul: 

=i'lh tunqwliwJrbrtiG 2mr l::iG mwthu wlibG lih l.jb11w4rmutig hbl.Iln: 

::>unwCiQ liwJrbrhG wGhpwdbzl.Il t 2mr mwt qpnuwGehg wnw2. 

nrlljbuqti GJmGQ immbG Li uwnQ 2m11 ituubG: tun6l.jnr l.jb11wl.Jrn11 

tunqwuwjpbflpG tulibLm 2nLf1Q l.IlwLtiu bG wqwm liwG Q.Wltiu : Liw11Linr 

GzwGw4mpJmG mGti inr 4brbrn4, tiGitJ.1bu Ciwli 6wzwrwGwJhG 

uCiwgnp11Gbpnt.l (4bpwl.j[lp W'l UjW[lnt.Gw4n'1) Ljbpw4rbthu tunqbphG 2mr 

l.IlwLQ: CS64br tun6Ljn11GbppCi , u4uw6 3-5 011w4wGtig lihGili 2 

zwpwpw4wG hwuw4Q, mwttiu bCi bnwgrwo, UjWflbg11wo (18-20°) 2mr: 

~rh pwgw4WJnLf}Jnt.Gpg tun6LjnpGbflh unm G4wm4mu t Lnt.6: tuungGbpp 

2m11Ci opwl.jwG lfintunu'.i bG 4-6 wCiqwli : 

::>tibrhG l::irw ztuwt.lnr4mli t 2mr l.Ilwl op[! 3 wGqwu . 

GUjwl.Ilw4whwpuwr t l.jbflwl.Jrmlihg wnw2 , tunm ml.IlbLmg hbmn l.jwu 

4wpuw4 mwtmg wnw2: Gnq l::i11wGwl.jti Li owGr .'l>tiqtil.jwl.jwG 

wztuwl.IlwG2h dwuwGw4 atibrtiG 2mr bCi lflWLPU Oflwl.jwCi 4-5 wGqwli : 

f1[1LilCiwo atimCi LP Ljwrblti lflWL uwnu 2mr: Uztuwl.IlwCi2tig hbl.Iln arm.Ci 

Gwtu· UjWhmu bCi 30 pnlljb , wUJw· mwLtiu bCi tunl.Il (2rn4 pbl}li Pr2LJ.w6) , 

pul.j ubl.j dwu wCig l.jbu llnLJL UJW'l. 2mr: Ub4 dwli wGg Gnppg bCi 2mr 

lilWLhg: uUjwmw4u1hwpuwr t 6pmG 2mr l.IlWL wztuwl.IlwCiQCi 

w4wrmbtmg wnw2: n11U1buqti 2mrG wqwhwpwr Ltuuti . LWt.l t 2rti t.1.11w 

011.nm L9Cibt: bpbl.jniwG 4brwl.Jrnu'.itig wnw2 atibrtiG 2m11[1 mwLhu bG 
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wqwl.Il l.jbflUjnt.l: =iwmh4C! (qwrti . LJ.wruwl.j Li WJLG) LilWLtiu bG 2rl::iLmg 

hbmn 4wli hwmhLint.l 41::irw4rl::itmg b11l.jm dwu wCig : 

ranlmCiCib[l[! Ujbme t Li zmwUjbU WUjWhnLJ.t.lw6 LhCibCi nrw4JWL 

2rnLJ.: ~rh Ujwl.jwutig hJmuLJ.w62GbrQ 211wqpl.jLJ.mu bCi Li wnw2wCimu bCi 

6mbrti wGl.jmuCibr (hwml.jwlljbu 4JWCi.Qh wnw2tiCi l.Ilwu orb11tiG): 

ranlmGCibph unm 211P UjwhWG2[1 l.jwtul{wo t 2f12WUjWLiln'l. Olfh 

2l::i11uwumti6wCihg : '-lbr2tiCiu, bl}b hwuGmu t 30°-ti . wlljw 2rh UjwhwCi2Q 

4114Ciwlljwl.Ill.jl{mu t: 

LibG11wGhCibrhG 2m11 l.IlWLnL hbm wnCiLLJ.nri. qmJQ[l Ujbme t 

UZLI1WUjbU LlJ.wCiwL, wfumwhwGbt L, UjwhbL liwpmp Li UWflf?hG l{hl':iwl.jmu: 

npUjbu wtumwhwGhi oqmwqnromu bG htill1n2Lnrti11h 1 %-ng 

LnLOnLJI}[! , nrh UjWmpwumuwCi hwuwr mw2 2flnLU (30-40°) LnLOmli b(i 

1l.jq f?Lnrwl.Jhr . UJWhnul 24 dwu , tuwnCimu 3-4 wGqwu Li tQGmli libl.j WJL 

uwemr wuwGh ub2: '1)wm11wumt.1.wo tm6mJp[l UjWhmu bG lfiwl.j wuwGh 

ub2: =itiuGwl.jwG LnLOmJl}P oqmwqnponu'.ihg wnw 2 UjWl.IlflWumnLli bG 

w ztuwmwGQwJ!iCi LnLOmJI}: '1pw hwUWfl 9L lflWQ 2rhG wt.lbtwgGmli bG 1 t 

10%-ng hhUJnQLnrhllh tmOnLJp. np(l 11wnGmli t 1 %-ng : 

nrUjbu wtumwhwGtii oqmwqnromu bG Gwli l.JwtgtiGwgLJ.wo 

unriwJti 2%-ng LnLOnLJI}[! : UtumwhwGmpJmGtig hbmn QnLJ2[! tt.lwGmli bG 

uwemr 2rnLJ.: 

~t1~u1r1trr1 t~ ran~ntuutrru Qrn~ 

u"lu~n~tLnt uur~u~nrntuutrc 

qJmri.wmCimbuwl.jwG l.jbG11wGhGbppG m pnlmCiGb11hG 211nl{ 

wUJwhnt.lbtm dwuwGwl.j Litirwnmu bG wCihwmwl.jwG l.jwu tuupwl.jwJhG 

wt.1.mnliwl.Il 2rwtuungGbr: UGhwmwl.jwG 2rwtuungGb11G oql.Ilwqnronu~ 

bG wGwuGwpwl.jbpmu, tiul.j jl.iupwl.jwJtiG wt.1.mntuungGbrQ· wliwnwJtiG 

6wupwpGb11mu, w11nl.IlGbpmu Li wGLjwUJ UJwhLJ.woeti UjWJliwGGbnmu: 
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luupwLtwJtiG wl{mntuungGtrio LtJGmu bG ul.IlwgtinGwri L 2w11ctwLtwG, tiuLt 

wGhwlllwywG wl{lllntuungGtriu ' wGhwlllw4wG, WJG t' nA-1(mwl[writi 

hwuwri) , CTAE-9H (mwl{writi L tunqbriti hwuwri) , OAC-2 L An C-2 

(tunqbriti hwuwri) : 

tuupwt.iwJtJCi wl{lllntuungCibritJg wubuw2wm lllWl1WOmu bCi 

umwgbL nnA-1,7, nAn-10, ArK-12, AfK-4 (lllwl{writi hwuwri) , AnT-6 L 

ArC-24 (tunqbriti hwuwr) . n-1, n -4 , AnK-2, fl -2C (Pnlmuubrti hwuwr) 

wl{lllntuungG brio : 

G wrctwt.iwu wl{lllntuu ngCi bri (nnA-1 ,7) oq.lllwq.n 116bL'1u 2111'1 

gtJumbnuu Lgumu bG 211n4. L lllf1W4lllnrin4. lllbrtwitJntumu wrinmwmbri : 

8tJumbnutJ lllW!lnrtnLPJnLU[! 1,7u
3 t , liblj wuq.wul{w 6wl{wLml ljwribttJ t 

2ribL 60-80 Ltnl{: BP-3M 2riwpw2tu'1i 4tiriwnl[mu t 2m110 211wupwriGbrijlg 

ywu 2riwtunri.mlwljw2writig 4.brigGbLnt L tuupwLtwJjlG tuungGbrtJG 

hwugCibLm hwuwri : 911wpwztu'1l'1 oq.GmpJWUp ljwribt'1 t mbriwitintubL 

uwL 2111'14 ljb11wpwitJnGGb11: 

A f'K-12 l{wljmmli tuungGbrG oq.mwq.nrierbltiu wliwnw1tiu 

2riwupw11ub11mu L qpnuwhriw1.4wriwLtut11mu l{wl.4mmli-

tunri.nl[wywzwrin4. 2mrio L94.mu t gjlumbnu, nritiG lijlwgl{wer bG 211ttm 

lllW2lllWyG Gfl[! . 

~riw l'l.PJnLl1 ( UjWh bul.Ilw riw u )-----gtiu mbnu-----tuubt m 2f1Wlllw2mw4: 

A f'K-4 ttnt.imriwt.iwu mwpwgl{nri wL[mntuungQ Lttiriwnl{mu t 

,'.pbriuwGbrimu wGyw1.4 UjWhl{wereti ctwuwuwLt mwl[writiG . Mtil wJtiG 

tuungGbri t:f utiulL 5 orwljwG liwmriwztJG, Al'C-24 l{wymmliwJtJG tuungo' 

wunwG 6wupwriGb11mu L oubnwJtJCi zbGpbrimu tunqbritJG 211m~ 

Wlljwhn4.btm hwuwri : 

n-1 liw4Gtiz ti 211hn1111wGw1tiG 

wliriwgl{mu bCi bri4m hbGwljGbriti 
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tuungGbrio pnl GwGngGbrmu 

Ll.riw (hwlllwyjlg 6-24 uli 

pw11arimp1wup): UJ'll4tiuti liblj tuungo u1.4wuw114mli t 120-150 hwl[ti , 

tiul.4 0-4 pwuwGuwG tuungu· 80-100 hwl{ti : 

n-2c 4.wljnrnLuw1tiG tuungo 6wnw1mu t 1-10 oriwljwG 6l.Ilbfl'1G 

2nq1 lilWLtJu: 9rinl{ w1.4whnl{liwCi mbrtti L wrinl1lwmbrt'1 uti2L brtw6 

mwriwompJm.CiQ hjlq.tJbuti4 Gn11ub11n4. uwhUwGl{wer f hwuwljwl{nri 

mwl{writi hwuwri 2-44u, uwmrtw2Gbriti L LtwpCiwmm ljnl{triti hwuwri 2,0-

2 ,5, nltuw11Gb11ti L WJ6briti hwuwri 2,5-3,0yli , tunqwliw111b11ti hwuwr 0 ,5, 

otibriti L mri.mtriti hwuwri 4-54li : 

UrinmG trG w tumwerjlG lijl Ltrinorq.w Gpq uGbrinl{ l{w riw ym utig 

L4W2llllljWGbtm G1.4wmwljnl{ ublj 211WflPJnLl1'19 2114.nrt lllWl1WCrf>[! 

uwhuwCinLu bG pGwljwG uwhliwGGbrin4. (itJnubri , pupbfl , wnm.Gtr L 

WJLU): 
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w11qbLwlflw4ngnt.J., n11ti w11wGppg ljbG'lwGnGbfl[I 44wrnriwGwG tulibl 

!lnLflQ wnwGg gbtunmt.J.btm ljwu 4ri.4riwGpnl( WJG wri.111nLilbLm: Sflp 

pwro11m131mGo LL1bLI12 t Lrur 2ouu: 

t;pb 4bGriwGnGbflpG 211hn11Gt11pg hwGw6 2m11 t Ln(lt.J.mu, WLLIW 

4whwll_n11mu bG 211ttm hwrpwlj, n11mbri. mbriwrirmu bG mwzLnwljGtr: 

=iw1113w4p U1WflW0flQ LWt.l t LLIWLnbt pbmnGw1tiu [JW(lnt.J. Li t9Gbt 

4nllltleint.J., n11t1.1buqp gbtu apGp: 

Slrt> uuut>suru~t>qt>tut>4 ~tsw::msnr-rasm-uc 

'-lbG'lwGnGbrinu tuublm hwuwri U1(1L(nri. 2mrio hwtiwtu 

bGpwri4t.J.mu t Wf'lUlnLnuwG , hGH! t1.1W(1qbLm hwuw(l LLIW(1pb(1wpW(1 

4wquw4b11LL1mu bG hbU1wqmnmpJmG: =ibmwqnU1mJ3JWG hwliwri 2rih 

Gum20 l{b11gGmu bG b(1bp Ulbf'lh9. WJU t Wf'lU1nU1UWU 4bU1h9 t.lb(1li, 

wri.lllnUluwG U1bf"lh9 Li ririwGng gw6ri L(wJrihg: srihnring 2rih Gum20 

l{b11gGmu bG oriw4wG bri4m wGqwu· w11wl(nU1JwG' LihG~Li 2mri t.lbrigGbLQ 

Li b11b4nJwG ' 1mq1 t.J.brigGbLnL9 hbmn: 

S(1p Gumzo l{t11gGmli bG 0,5-1 ,0li jlin(1nLJ3JWG t.J.11w , wlflpg 1-2u 

flbllltl Gbriu: 

s11n Gumzr 6wt.J.wLo pwqliw4nriuwGn LWPnriwmnri wGwLtiqr 

hwuw(l LL1bLilp t t.J.b(1gGbL wriGl{wqG 5l , n~ L(1tll{ wGwlhqp hwuw(l 2t, ru4 

wl{bLtl hbzmwgt.J.w6 ubpnrinl{ ummquwG hwuw(11 L: 

=ibUlwqnmuwG hwuwri Gumz[! LgGmu bG twl{ tugwGnri., umb11tiL 

zzbfltl ub2: uumzo l{brigGbLmg w11w2 zzb(l[I 2-3 wGqwli nrinri.mli bG 

hbmwqnmmpjwG bG13w4wG 2rinl{: 

nrinzw4tl tunflnLJ3JWG l{(1W 2flh Gumz[I t.J.bflgGbLm hwuw(l OqUll{mLi 

bG pwmnubLI1flpg: 

srin Gumzo l{bflgGbLmg hbU1n ztizo tflwljmu bG tugwGnl( Li 

4LL19Gmu t1.1hLnw4. n11ti l{riw qrimli bG Gumzti hwuwriG m t.J.briguwG 
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ctwuljbLilQ, tiG~LL1bu Gwli 4wqumu bG mri.bl.Jgnri q11m131mG GzbLnt.l 

211wrip1mrir wGt.J.wGmliQ Li qLnGl{bLm Ulbf'l[I, Gumzr l{bflguwG ljbU1[1, 

brtwGwlj[I , 4nGubrit.J.wguwG olio hbmwqnmmpJwG GLL1wmw4[1, 2m11[1 

hbU1wqnLI1mpJwG mri.wri4nri wGor wqqwGmGQ: 

tripbliG (znq bri.wGwlj , UlbrtwlflntuuwG bri4w11wmlimp1mG Li WJLG) 

wGh11wobzU1 t ttiGmli hblllwqnU1nLJ3JWG bGpwljw Gumzo ljnGub11l{wgGbL, 

n11r hwuw(l Gumz[! LQGmu bu b(14m zzbflp ub2, npnGgtlg ub4tl ub2 

wt.J.bLwgGmu bG 1nnrin.'.frnriu (Jm(1WflWU~Jmf1 Lib4 LPLilflh hwzl{ml 2 lit) , 

tiu4 OJmuh (L(bpgt.J.w6 wunGrw4p , oputiriwguwG Li mn11rriGb11tl nrinzliwG 

hwuwr) ob2 6MpwljwG PP4r 25%-ng Lm6mw (ublj L-rG 2 liL): tripboG 

Glimzti mbriwlflntumuo 1.Jwrinri. t 5 ctwupg wt.J.bL UllibL, muLnp w1G 

LnwQwgmung 4wu M11wGQ uwnbgmupg LL1WZU1LL1wGl{blm hwuwri LL1bU1p 

t obnGw ri4bL uti2ngubri: 

SlPt>UUut>SUPU~t>qt>tut>4USntqntuC! 

SmpG WfllilWfltiG ur2wt.J.wJfltl ljwplinfl qnp6nGGb(1pg t, nring 

4wtul{w6 tG ljbG'lwGtlGbflti w11nri.2mpJmGG m upb(1wU1t.J.mpJmGo: nwLilti 

tuubLm 211r nriw4r uwGrU1w11whtJqptGr4 qGwhwmwljwGG mGr 4wrLinr 

qn116Gw4wG GzwGw4m131mG: 

hJutLm 2nLfl[I LL1bLnfl t 1pGp LLIWflq, wGhnm. wGqmJG, 'lmrwhwu, 

qnl(wgGnri (5-15°C) Li ~Ll.lbUlfl t LLIWflmGwljp pmGwl{nfl GJmJ3b(1, 

wtuLI1w6pG url.Jrno[lqwGtiquGbfl, CitJCimGtrti 6l{b(1 m uwriubp: 

Srti hbmwqmpJmGo uljumu bG Lntripg , ljwmwrbtnt.l 211wri.pJm11ti 

Lnbf"ltl uwGnmwrwmbri.wqflwljwG qGGmu Li npnzbtnt.l 2flti '.Ptlqp4wljwG 

hWU1ljnLJ3JnLGGbfl[1: UwGpLilWflWU1bf'l.Wq(1wljwG qGGuwG dwliwGwlj 

nrinzmu tG 2f1Wf'l.PJ0Lflti Lnbrl[I, 2flh 6WqllLO[I . Wf'lLilnlfl4bLnL 

hGw11wl{n11m13JmGGb(1Q. LnWflpbfl opJt4LnGbrpg Li pGw4wl{WJflbflti9 

mGbgw6 hbnwl{npnLJ3JnLG[I 
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,bUlwqmnuwCi hwuwp Gum20 (3-5t) tgGmu bG uwemri WLl.lw4Jw 

wllwCiti ub!t: L6bptig, qbUlbptig Gum2u 4bpgGmu bG wlfitig 0,5 ubUlp 

hbnw4npmp1wG 4riw wnGLtwqG 0,5-1u tun11mp1mGrg· oqUlwqnp6bLmt 

hwl.Jlml.j wGnpGbr (pwUlnubUlp) : 

Swppbp LtlWUl6wnGbpnt.l 21111 hbUlwqnUlmpimGo ltwrinri. t 

bpljwpwaqt{bt: tpb 2rti Gumzo LWpnpwurnp eGGmpjwG mri.wpl.jbLQ 

(wunwGo) 14 dwu Li w4bt t Ullimu, wll.lw 2mro ljnGubrt{wgGmu bG 1 t­

tiu wt{bLwgubLnt.l 2ut etnrin'.jlnpu: tpb 211P Gumzo t.lbrigt.tmu t 

wunCipwl.jti , oeuti11wguwG L. {!Ln(lpr].Gbpp npnzuwu hwuwp, WUlW. npll.lbU 

l.jnGubrt.lwul.Jl , 1L-rG wt.lbtwgGmu bu Mupwl.jwG PPLlti 25%-ng tm6nLJp: 

Pwl.jUlbflliwLnqpwljwG hbUlwqnUlnLPJWU f'lbll.lQnLU 211P uumzo 

L9UnLU bG UU1b(1rtrqwgl{w6 WLl.lW4JW wunpGbpp ub2· LtlWhUjwGbtnt.l 

UUlb(l!iLnLPJWU l.jwGnGubp(I: Spumri.r 6npwltrg 211ti uum20 LlbrigGbtmg 

wnw2 6npwLJr 6wJ(1Q pngwl.jrqmu bG: 

!2(1/1 pb(1UWUU1fJliw[if1 n(1n2mu11: SphnpGbpp , 2(1WUpWf1Ubflp , 

qbUlbflti . t6wl.jubpti , tCibpp 211P 2bpuwuUlti6wGo n11n2mu bG erutiwljwG 

2bruwul.Jlti6wGnl{, nriG QGljri.umu bu 2rr ub2 0,5-1 u tunrimpiwup . 

Ltlwhmu 1511nll.lb , w1umhbU1L. hwGmu Li nrn2mu 2bruwulI1tit'.iwGQ: tunro 

2rhnppg 2b11uw~wlf\Q hwubtmg hbl.Jln 2briuw~wlfir gmgmuu WfllilwQrG 

011ti 2bruwuU1tit'.iwGti wq11bgmp1wup ltwrinri. t lfintut.lbt: U111 

wqri.bgmp1mGQ pwgwnbLm hwuwp 2briuwlwlfiti wl{wqwGQ 

uljmuwgt.lmu t WflUlWQpG up2wt.lwJflP hbl.Jl l2lfit.lbtm ULl.lWU1Wljnt.l: 

!2(1/1 hnU1f1 nf1n2muo: Spr hnUlQ Li hwuQ nrinzmu bCi 

oriqwGntbll.lliltilt (6wzwltbtm) bri.wGwl.jmJ.: tuubtm 2nLflQ hnl.Jl lLtlbUlQ t 

mGbGw : =inUlQ npnzbtm hwuwri 2nLflQ tgGmu bu l.jntpwjp ub2 (100ut), 

6w6ljnul WUjWl.j!int.l . UlWQWgumu urG}.L. 60° L. pwlfiwhWflnLU: 

U1GmhbU1L., uti l.jnri.u ewzbtn4 WLl.lwlttiG , n11n2mu bG hmno qGwhwl.JlbtnLt 

WJU PWllb(ln!.J.: ,nl.Jl atiGbtm f'lbll.lQnLU quwhwmwljwGo 0 -pwu t. pnLJL 
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hnl.Jlti flbll.lQmu· pwu, bpb hnll1Q lttwGmu t unlJ.npwljwG 

oqmwqnri6nrw· 2 pwu, ul.jwmbtr hnmti f'lbll.lemu· 3 pwu, mctbri.r 

11bll.lemu· 5 pwu: 

!lf1f1 hwllf1 nf1n2mu11: Srti hwu[! nrinzbtm hwuwri bnwgGnLu bG 5 

flnll.lb , UlWl'J.bgGmu upGlu 20-25° L. Ciw2wljmu hwuo: Sriti uwGptwljwG L. 

Qputiwljw(i WrJ.UlnlI1t.lw6mpjwG ljwuljw6p f'lbUjQnul hwuo lb(i npnzmu 

oriqwGntbll.lUl!ilj bri.wuwljnt.t: tutlbtm 2m(1(! ljwrnri. t mubGwt ppm, wri.ti , 

QWl'J.Qfl , UllilPLl.l L. WJL hwubp : tutlbtm 2flti hwuo gwG4wtr t, np trGr 

f'lnLflbljwG , tiGm UlWJUWuwt.lnrimu t l)flW Ub2 qmGt.lnri. lwlfiwt.lnf1 

ewGwljti oriqwGwljwu, hwGpwirG CiJmpbrti L. w6tuwppm qwqti 

wnltw1mp1wup: ,wur n11n2uwG uUlmqti}. QGmpmu bG pnpw6 2nLflQ . nriG 

wGhwu t: 

!lf1f1 QnLJ{if1 nnn2muo: Sriti qnLJGr n11n2uwG hwuwr l{brgGmu bG 

250lit-ng , hwpp hwUlwljnt{ bpljm wGqmJG c+twG , npnCigtig ubljp ub2 

LgGmu bG 100ut Gwtuwll.lbu 4>PLLl1(1lJ.W6 2m11 (hbmwqnmt{nri.) , tiulj u1muti 

ub2 1 OOut pnpw6 2m11 : qnLCiwt{npmuo 11timmu bG ull.lrmwlj .<pnGti l{pw L. 

npnzmu 21111 qmJG(! wpmwhw1mbtn4 wGqmJG , pwg 11bri.GwLtmG, 11bri.pG, 

umq ri.bri.tiG briwGqwl{npmuubpnl{: 

!lf1f1 Ufwf1qmp1w[i nnn2muo: Y.brigGmu bG bpljm CHwG, nrinGgtig 

llbLJti ub2 tQGmu bG 100Lit LtlrJ.L11np 2m11 {hbmwqnUll{nri.). tiult lljmup ub2· 

GnLJG ewGwlJti pnpw6 2mp: Q.twGGbpQ mbri.wt.lnpmu bG 2Ll1WLI1!it.lti Ltriw 

Li mwljQ (4uu hbnwLtn11mp1wllp) Ulbl'J.w11rimu uU1wG11wpUl Ulwnbri ljwu 

pl{bpnl{ qpl{w6 Pf1Pbri: Spti UlW(1qmp1mG(I 4wtut.lw6 t qpt{w6Q 

ltw1111wtmg : tpb mwnbpQ ljwu pt.lbrio LJw1111wgl{mu bu 100ut 

PWflOflnLpJmGtig . G2wGwljmu t 2flli UlW(1qmp1mGQ 100° t. pul.j bpb 

1111wGp }.bu bpL.mu , pwgmu bG c+twGti GbpgL.ti 6nriw4Q L. 211rg 

l)WLl1W(1\.jmu WJUQWU . utiGlL. QGpbpgt.lbG hbmwqnlill{nri. 21111 CltWGp mwlj 

1111Llw6 UL/1WUflWfll.Jl UlWflb(lQ ljwu pt.lbrio: tGpwr].pbGQ, q.twGmll 
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uGwgbL t 40liL 2m11 . GzwGw4mlit 2111'1 L4w11qmpJnLGQ 4wqumu t 40°: 

'-lwfur.[wa UJntpbpf1 npnznuJ[J ppmu: n11nzuwu hwuw11 t.lb11gumu 

bu 1 L 2m 11 L. .'lirw111mu 9uu mriwuwqor m dntu11wqm114 .'jlrLm11wprwnt.l 

(uwtuwL4bu 105°-mu ~nriwgt.two L. 4znt.lw6): .'.ti I'll m11tL mg hbmn .'jlrL Lfl[lQ 

inriwgumu bu L. 4znmu : l>t'lLLll[lWP'l.Pl'l uwtuuw4wu L. t.lb112uw4wG 

4zrnGb11r mw11pb[lnLPJnLUIJ gnljg t LllWLtiu 4wtut.lw6 Gjmpt11r QWUW41J 

hbmwqnmt.lw6 1L 211mu (liL) : 

5211'1 ntw~gtiwJti n11n2muo 

~bmwqnll1t.ln11 2m111J lguml'i bG tri4m pwctwl.jub11ti lib2 L. 

JnLflWQWG~JnL[lti L'ib2 Qu411L'inLU bG 4w11ur11 m 4WL4nLJU1 LW4limuti pm11p: 

~tiuq rinL4b wGg 11riwu12 hwGmu bG 211rg L. n11nzmu 1111wug 

q.muwltlntumpJnLUQ: rapt.lwJtiu 211nLU 4WL4nLJlil LW4limu[! l.jw[lL'il1mL'i t , 

tiuLJ htiuGwJtiu 211ml'i 4wriutifl LLU4L'imuQ 4WL4UlnLu t: ~111'1 nbw4gtiwu 

n11nzmli bu uwL. rG11tiLJwmn11wJtiu p11pnl{, n11ti gmgwuw4ti 4.11w uzt.lw6' t 

pH-ti ub6nt.pJnLUIJ'. rapl{wJtiu uti2wl{w111nLli tiu11r4wmn[lwJtiG (11b11tiu) 

pnt.f1PIJ obnQ t pb11ml'i L'imq pwtr q.nLJutig uru~L. pwg 11bri.uw4wuwl 

q.muwt.tn11mu , w1u t 1 O; 2.0; 3.0; 4.0; 5.0; 6.0; 7.0; 8.0; 9.0; 10.0 pH­

b11nt.l: Curi. n11ml'i , 1- tig utiuiL. 6-Q ppl{w1rurg utiG!L. pmJL ppl{wJtiG 

ur2wl{WJ[lU t, 7.0-G. l bqnQ uti2wt.lWJl1Q, 7 O-tig hbmn· htiduwitiG 

uti2wt.lWJ[lQ. L'imq l.jWl.ljnLjlJl qmGwl{n[lL'iWL'ip : 

5211 r ~ n2uimpJ wCi n11n2nul~ 

~rir 4nzmmpJmG1J Lrumu t b[lbQ mbuw4· 

IJU'lhW um11 L. u UWJnLU: 4w11pnUWU1WJtiU 4wl'i 

4nzmmpJmGQ L4WJliwuwt.tn11t.lw6 LJwLgt'lmL'ir 
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4w11pnuwmw1ru. 

ctwuwuw4wt.lnri 

(Ca(HC03)2) L. 

uwqubqtimur (Mg(HC03)2) prLJw11pnGwmwJru wri.brint.l. n11nu2 

wu2wmmu bu C02 (b11p 2nl[l1J bnwgt.lmli t) , tiuLJ Pti4w11pnuwll1Cib(lQ, 

t.lb[lw6'4.bLnt.l WULnLObtti unun4w11pnuwmub11r . UUUlnLU bCi wGnpr 

L4wmrG. 4n11.Qb11rG L. hwmw4ru: U1111Jmu2mu 211rg htmwGmu bu 

Pr4w11pnGwmw1rG wri.bri~ L. uGmu bu 211ti UUWJnLG 4nzmmpjnLUIJ 

LlJWJULUGwt.lnrinri. urwgmp1muub111J : 

Cum 4nzmmpJwu wumti6wGr· 2m110 LrGmu t· lflwlflm4, bpp 

QG11hwum11 Ljnzmmp1mu1J hwuuml'i t dl'lGiL. 3,5liq/t4t.llL-r (urulL. 10°}, 

ur2rG 4nzmmpJwG' 3,5-7uqlt4t.llL (10-20°) L. 4nzm 7-10uqJt4t.lfL (20-30°): 

~rir 4nzmmpJmGG w11mwhwJUlmL'i bu L'iq/tLJt.l-ubrint.l L. 

wumti6wGGb11mt: 1 wumti6wu 4nzmmpJnLUQ hWLIWl.ljWLilWUtuwumL'i t 1L 

211ml'i 10liq CaO-r wn4w1mpJmuQ : 1uq/t44. LjnzUlmpJmGQ hwliQG4umL'i t 

1L 2[lnLU L'iq Ca-r 20,04 4wl'i 12,161.'iq. Mg-ti QwGwl.jtiG: UJULlJtiunt.l' 

1 L'iq!tl.j1.lfl Ljnzmmp1mG1J hwl{wuw11 t 2,8° 4nzmmpJwu: 

uwtu nrinzml'i bu 211r 4wripnuwmwJtiu (ctwliwuw4wt.ln11) 

4nzmmpJnLUIJ , n11r hwuwri LJntpWJti L'ib2 tguml'i bu 1001.'it hbmwqnll1t.lnri. 

2m11. t.lriwu wl{btwgumu 2 LjwptiL L'ibptito11wuctr LnLOnLJP L. mtim11mu 

0, 1 G wri.wppt.lr tm6nLJpnt.l' utiuiL. pwg L{w1111wqmJu qmuwt.tnriml'io : 

o wtuut.lw6 W'l_Wppl{t'l lnLOnL.Jpti QWGWl.jQ pwqULUl.ljWU14mli bu 2,8-ntl 
0 

(1 L'iL wri.wppt.lr o. 1 u tm6mJPIJ hwL'iwllJwmwutuwumu t 2,8 

Ljn zmmpJWUQ) L. q.muml'i 211ti 4w11pnuwll1WJtiu 4nzmmpJwG wumti6wGQ: 

~11r QG11hwum11 4nzmmpJnLLiQ n11nzbtm hwuw11 hb11m4ti t.lriw 

wt.lbLwgumu bu 20dL '11.'jlbJ.'jlbrir tm6nLJp L. bnwgumd 3 (lnl.ljb : tpb 

bnwgGbLmg 1Ju11hwGm11 6wt.lWLIJ l.ljWLjwumli t , wt.lbtwguml'i bu pnriwo 

2m11 L'it'lu!L. 11wnGw 200liL: U1Gmhbll1L. hb11m4rg t.lbriguml'i bu 1001.'it L. 

2wumli .'jlt'ILLl111WP'1Pnt.t: Umwgt.lw6 .'lil'llll1[1Wll1ti 4.11w wt.lbLwgGmli bG 2 

LjwptiL iJbpt'lLO[lWUctti LnLOnLJP L. hb11m41J Ult'lll111nld bu 0, 1 (j W'l_LUPPt.lr 

tm6nL.Jpnl{ L'it'luiL. pmJL L{w1111wqnLJG q.muwl{n11mL'iQ: St'lUl[lliwG t.l11w 
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6wtuul{w6 Lm6mJ13ti pwGwl.jQ 4ri4Gwll1w:.nl.jl{mu t, pwGti nri mtimpliwG 

hwuwri l{bpgt.lbL tr hbl!lwqrnnl{nrt hbrtm4ti l.jbuQ (100LiL): St"JL1111LiwG 4.riw 

6wtuul{w6 wriwppl{ti LnLOnLJPti 4ri4uWU1WUll.jl{w6 pwGwl.jQ hwGmli bG 

'11'.pbJ:Pbrti LnLOmJPti pwGwl.jtig L. umwgl{w6 L11WllPbf1mpJmGQ 

pwquwll1wml.jmu bG 2,8-nl{: Umwgl{w6 pt"Jl{Q QGlfhwGmri l.jnzmmpJwG 

wul.llt"J6wGG t: 

~riti uuwJmG l.jn2l.llmpJwG n11n2uwG hwuwri QG11hwGm11 

l.jn2l.llmpiwG wut.11t"J6wGtig hwGmu bG 4wripnGwmwJtiG l.jnzmmpJwG 

wumti6wGQ: 

S!pp os;iuti11-wgllwO npnzmll[I 

~pmli tm6t{w6 opqwGwl.jwG uimpbriti pwGwl.j(I n11n2mll bG 

wumri.ri.w4ti 6wGWU1Wf1hnl{, WJG t ' QUUl oritig 2flti ub2 wGgw6 ppt{w6Gp 

6wtuuti . puzll1bu GwL. QULll oeuti11wgliwG: ~rti oputiriwguwG npnzmu(I 

hpuGt{w6 t 4wLtimliti U1bpliwGqwGwLnti L{pw , nf1[1 . ppm Liti2wLJ.wJpmu 

f!WJPWJt.lbtnl{. wG2wt.llmu t wmnliwl.jwG ppl{wotiG: 4.bri2tiGu owtuul{mli t 

opqwGwl.jwu uJmpbpti opup11wgliwG L{pw. 

2KMn04+3H2S04=K2S04+2Mn504+3H20+SO 

<l>nf1df1 [!Upwgp[1 : '-lbpgumu bG bpl.jm l.jntpw, npnugt"Jg libl.jp ub2 

tgumu bG 1001.lt hbLnwqnml{nri. 2nlf1 , pul.j LiJmuti Lib2· unLJG pwGwl.jp 

13npw6 2mp: 3mpwpwGvmri hbri.ml.jp 4nUJWJP LJ.pw wLJ.btwgGmli bG 5-

wl.jwG Lil 1 :3 Gnupwgl{wo Mlipwl.jwG ?Pt.I.ti LnLOnLJP L. 10-wl.jwG Lil 

KMn0 4-p 0,01u LnLOnLJ13 : ibrtm4Gbf1Q 15 f1nll1b pn11Gmli bG. ubGJwl.jwJtiG 

2briuwut.llti6wGmli l.jwu mwewgGmli librtli 4rw4ti L{rw : ibt.llwqnl.llLJ.nri. 

2mrG WJU l.jwu WJG zWl/lnl{ qmGwqril.jl{mu t' 4wtul{w6 ririwGmli 

opqwGwl.jwu GJmpbpp U1Wf1mGwl.jmpJwG pwGwl.jt"Jg. tiu4 pnpw6 2nlf1[J° 

nr ib11ml.jGbrti L{rw 10-wl.jwG LiL OQUWtWJ3J34.ti LnLOnLJp wt.lbtwgGbttiu 

mb11P t mGbumli triM qmuwqri4mli : UJGmhbmL. JmpwpwGzJnLf1 l.jnu:iw1ti 
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2nLllQ Ult"JU)(lmli bG 0,01u KMn04-ti LnLOmJpnl{· LitiGIL. hbrtm4ti pmJL 

L{Wf1'lWctnLJG qnLGwl{npmliQ: 

OppGw4· bGpwrirbGe· pnriwo 2f1P mpl.llpllwG 11bl.l1pmli 6wtuu4bL t 

3LiL, pul.j hbmwqmnl{nri 2f1P 4.rw· 8lit KMn04-ll Lm6mw lanpw6 2f1ti t{pw 

wt.lbLwgl{bL t 10liL, tiul.j mtil.llpliwG ctwuwGwl.j 6wtuut.lbL t 3Lit KMn04 -p 

Lm6nLJ13 (10+3=13LiL) : ~bt.llwqnml{nri 2f1P t{riw , utiG2L. l.llwpwgGbl[) , 

wlJ.bLwgl{bL t 10ut, tiu4 Ult"JL!lriuwG ctwliwGwl.j 6wtuulJ.bL 8liL KMn04-ti 

tm6nLJp (10+8=18LiL) : qL11Gmu bG hbL!lwqnmLJ.nri. pnpw6 2rtriti 4.rw 

6wtuul{w6 KMn04-p lnLOmJpGbpp t.11w11pbflnLPJnLGQ (18-13=5liL) : t;pb 

100LiL hbmwqnt.114.nrt 2rti Lib2 briw6 oriqwGwl.jwG GJmpbpp oputi11wgliwG 

hwuwp 6wtuul{bL t ML KMn04-ti 0,01u LnL0nLJJ3 , WU1W 1000Lit-ti 

oputiriwguwG hwliwri 4ll1whwG2l{p 50lit KMn04-ti LnLOnLJp: t;pb 1 Lit 

0,01l.i KMn04-ti tm6nLJpG wG2wmmli t 0,08Liq wl.llnuwl.jwG 1313 t.1.wopG , 

WU1W 50Lit-Q l.jwG2wl.llp 50x0.08=4Liq 1313L{w6pG: Uwpmp 2f1ti 

oputiriwgmliQ U1bmp t L!lwmwGL{ti 1-3Liq-p uwhliwGGbpmli : iWJl.llGt"J t, nr 

1 Liq ppl{w6tiGG oputiriwgGmli t 20Liq opqwGwl.jwG GJmpbp: 

tunp(I 2rhnpGbpp, wripJmpGbpp L. wpL!lbQJwG 211bpmli 

oeuti11wgmliQ L!lwmwul{mli t 1-2liqfL-p uwhUwGubpmli , pwg 

211wlipwpub11mli L. hnunri. 2f1~f1mu WJG hwuGmu t 4liq/L-ti , pul.j l.jwuquw6 

211wlipw11Gbpmli· 6-8liq/t-ti : 

Lmol{wo ppl{woOti npnzntll[1 2rmtll 

~pnLLi LnL6L{w6 L. 4wtul{w6 LJ.ti6wl.jmu qmGl{nrt opqwGwl.jwG 

LIJnt13b11ti pwuwl.jG nt'l'lWl.jpnpbG npnzbLQ 11ctl{wp t, mul.llp '1Plimu bu 

wGmririwl.jp ubpn11tiG . WJU t tm6l{w6 1313L{w6Gti pwGwl.jti npnzuwG(I: 

nppw(i 2nLf1[1 Liwpmp ttiGti oriqwGwl.jwG UJnLpbppg, WJUf!WU 1111wGmu 

2Wt.11 4ttiGti ppl{w6Gt"J ewGwl.j() : Pwg 2flWllpwpGbpnLLi tm6LJ.w6 1313l{w6up 

pwGwl.j() 5uq/t-ti9 4wrnri t hwuGbt 14q/t-ti : 
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Lm6l{w6 ~~l{w6Gfl n11nzuwG hwuw11 4b119Gmli bG 200LiL-n9 4nu:!w 

La lgGmu hbLnwqmnl{n11 2m11 WjGUjbU , n11 tugwGfl nL 211'1 w11wGpmu 

LnWl1WOQ luGw : UJGmhblilla ljw~ngf1LJn4 LgGmli bG 1 LIL MnCl-fl 40%-ng 

LnLOnLJP La 1 LIL ljom Gwlil11flmlifl la Jn11wljwG 4wLflntlifl Lmc'mLJ~ ( 32q. 

ljom GwLn11flmli La 1Oq1n11w4wG 4wLflmu· tm6l{w6 1 OOLit ~n11w6 211mu): 

LmlpwG tugwGmu bu La ~w4iwhw11mu 20-25 wGqwu , n11flg hbmn pwgmu 

bu tugwG[! La w4btwgumu 3uL uw12m11 HCI: UJGmhbLnla unpflg tugwGmu 

bG La ~w4iwhw11mu· liflGzla hb11nt4fl ll1fl4. 1.4w11q4bu:}: lbri.m41J Gwtu· 

11wmw11ljmli bG 500liL-ng ljnLPWJfl ub2 , 411wG wl{bLWgGmli 1 LiL OULWJfl 

1 %-ng LnLOnLJ~ (w11111mG12mli hb11m4[l ljw1.4mmu t) , WUJW. Lnflm11mli bG 

uwLn11flmufl ~flnumt:fiwmti 0,01U LnLOnLJ~nl{' liflGlla LJwl4nLJLn q.miufl 

wGhbmwGww: Lm64w6 ~~4.w6Gfl pwGw4Q hw zl{mu bu hbLnliJWL 

pwuw6Lan4.· 

0 .08 · n · 100 
X = --- = tlq/L, 

v, - v 2 

nr1.11br{ X-IJ ~~l{w6Gfl pwuwlju t , liq.fl, 

0,08-o' p~l{w6Gfl J2WUWlj[! (liq.). n11[l hWUWUJWLnWUtuwGmu t 1 LiL 

0 ,011.J ~flnumt:fiwmfl tm6mwflG , 

n-Q mtim11uwu ctwuwGw4 owtuul{w6 ~flnumt:fiwLnfl tnt6nLJ~~ 

J2WUWlj[! . 

100-[!. 211fl 6wl{wLIJ , n11fl ub2 n11n2tlmli t Lnt6tlw6 pptlw6Gfl 

pwGwljQ , 

V1-Q. 4in116fl uUjwLnwljnl{ awtuul{w6 (5L'it) LnLOnLJ~ub11t'J pwGwlj[l . 

Vr [!. 4in116w1144.nri 211'1 pwGwlj[!: 

rclpLtw6Gfl 4bGuwefltlflwljwG u1.4wnuwG (rclliU) npnzmtl[! 

<Dn116fl hwuw11 4nLPWJfl ub2 lgumu bG 200LiL 2nLl1 , pwg tlfl6wljmli 
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LW4. ~w41whw11btmg hbmn (n11UJbuqfl 2m110 hwq.bGw 011fl ~~4w6unl{) 

flWLnWflljnLli bG hwLnmlj wGn~fl ub2, 4iwljmu w1.4WljJW tugwGnl{ la 5 011 

UjLUhmli ~b11unuLnLULnnLU (18,3° 2bf1UnLpjwG l4WJULUGGb11mu): 

0~4w6ufl 4bGuwpflliflw4G UUjWnnulQ n11nzbLnL UUjWLnw4n4 Gwtu 

wGn~fl l4W11nLULU~m~JmG[! Gnl)G hb11~wljwGmpjwup m GnLJU 

pwuwljGb11n4 w4btwgumli bG LUJG pw11w1111wuwub11C! . n11nu12 

oqmwq.n1164bL tru tm64w6 ~~l{w6Gfl pwuwlj!J 211mu n11nzbLflu, w1.4w 

wGn~fl l4Wl1ntGwljm~JnLU[! flWLnWl1ljnLu bu 500lit-ng 4ntPWJt'J ub2 , 

wl{btwgumu 1 lit oULWJfl Lm6nLJ~ La ljw1.4mw6 hb11mlJ[! mtiLn11mu 0,011.J 

~flnumL'.fiwLnfl LnLOnLJ~nl{' liflGzli q.mGwq1144.bLO: Umwg4w6 m4JwtGb11[! , 

mb11w1111bLml uwtun1111 pwuwalamu, n11n zmli bu tm6l{tu6 ~~4w6Gfl 

pwuwlj[! (5 011 18,3°-fl UjWJuwuubrmu 2nLl1C! UjWhbLnL9 hbmn): fdliU-G 

nrn zbtm GUJwLnw4n4 hbmwqnLnl{nri lib4 Lt'1Ln11 211ti Glimzmu 

hwJLnGwpb114.w6 ~~l{wouti pwGwljflg hwundi bG pp4wauti w1u pwuw4Q 

(liq.), n11Q hWJLnUWpb114.bL t11 211fl Gumz[! 120 ctwli pb11unumwLn mu 

UjWhbLnL9 hbLnn: 

UunCiflw4fl ewCiw4w4wCi n11n2mun 211mu 

UunGflw4ti 12wuw4w4wG n11nzliwu hwuw11 4b11gGmu bG 100liL-ng 

b114m 4nLpwGb11, n11nugflg lib4fl ub2 LQUnLU bu 100liL ULnLUUflWl1Ln 

(w2tuwLnwG2w1flu) tm6mJ~ . tiu4 uimufl L'ib2 · 100UL hbmwqnLnl{n11 2m11 : 

t; pljm LJntpw ub11fl 4.11w w4, bt wgum Li bG 3-wljwu UL ubq.ubmiwG w ri.fl 

50%-ng LnLOnLJ~ li 2-wljwu UL l.Jbutb11fl tm6m1~ .tuurnGmt.'i bu La hwuq.flulil 

pnr1umli , utiGzli 4ntpwGb11fl UJW11muwljm~1mG1J uLnwGw 4wJnLG flbf'lflG 

q.nLJu . n11fl flumbuufl4.m~Jmu[l nrrnznul bu 4ntn11fllibLn11uwG 

(q.mGwl w4iuwu) L'it'J2ngn4. oq.mwq.nr6btn4. 4nLn11fll1blil111J ljwu 

L n L uw tt b LjLn 11w4w u 4nl nr flu bm11 Q: 

Uunuflwljfl pwGwlJIJ nrnzmt.'i bu QUlil hbmliJWL4 pwuwalafl 
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C -H 
X = l I ·100 

H2 

nrnnbr( X-Q wunutiw4wJtiu wqnlllti LllW["lmGw4mpJmGG t lib4 

trmrmu. 5 qfL, 

C,-Q· wunGtiw4wJtiu wqnmr LllW["lnLGw4mpJmGG t 1 lit 

.i:nnrw4wG wunCitimuti UVlWUl").Wfllil LnLCrnLJpmu, LIQ, 

H1-Q. mnrw4wG wunCirmur UUlWUf)W["lUl LnL6nLJPti UJWCi 

pwpc)pmpJmuG wGnpmu QLim 4nLnrtiubUlrti4 gmgwGw4r. Liu , 

Hro t.jlnrowr44.nri. 2rr uJwG pwp<3pmpJmuG oum 4nLnrrubmrti4 

gmgwGw4ti . Liu : 

UunGtiw4ti pwuw4o hblilwqnVll{nri. 211mu 4wrbLr t nrn2bt GwL. 

QbGbrr wulilrCiwGw4.nr4.wcr QtwGubrti uti2ngnl{: '.Jwt.jlwt.lnrt.twcr 

QLWGGbrrg Lib4ti un2 LQGnuj bG 1 LIL QLnrw4wCi wlinGtimliti umwGf)W["llil 

w2tuwmwGpwJrG tm6nqp L.. wt.lbtwgCibtn4. pnpwcr 2mri , wJG hwugGmu 

bG LirG2Lt 100LiL-ti : lJJmu QLWGmu LlbrgGmu bG 100liL hbmwqnl11Ltnrt 

2mr: UJGmhbUllt bp4m QtwCiGbrti 4.rw wLlbLwgGmu bG 2-w4wG liL 

ubutbrr nbw4Ulrt.l, tuwnGmli WlllW4JW c)nri.nt.l L. 10 pnlllb pn11Gmu 

hwGqtium Llreiw4mli: LiJf) QGpwgpmli hbrtm4Q obnp t pbpmu Vlwppbp 

tiGmbGurLtmpJWU 11trirG qmGwl{nrmu, nro 4ntnrrubUlpmli bG LILlltimw4 

:PnGr Llrw : ClmjGbrr LilWf1pb11mpJwCi flblllpmli umq 11bri.rG qmJGti 

hbrim4 LllwrmGw4nrt QtwGr Gbrpur 6nrw4tig pwg bG pnri.GnLu wJGpwu 

2m11 . Liru ~ Lt qmJGbro hwt.twuwrt.lbG: ClnLJGbrti 41nt.jintunL~JmGo . tirwr 

GuwGLlbLQ f1rmmu bG 4.brL.rg: 

tupWf)["lbQ' hbmwqnml{nri. 2m11 L94.WCr QLWUnLU QnLJGG wt.lbtti 

pmGf1 t brtbL L. 11rwutig 60lit 2mr f1WU1wp4btmg hbUln qmJGQ 

hwlJ.wuwrLlbL t u1mu QtwGr 2rti QnLJGtiG: Ub4 Ltil11rmu wlinGtiw4r 

11wGw4Q hw2Llbtm hwuwr 4wqdmu bG hwlibliwlilmpJmG 
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b~b 40tlL-mli 0,01 t , 

WlllW 1 OOOdt-mli 4LtiGti · X 

1000 ·0.1 x = . = 0.25 ll<VL: 
40 

Cum qnus-r hbl11wqnllll{n11 2mro LlllbUlQ t LllwrmCiw4ti 

wdnGtiw4 . LwlJ.wc+mJCi 11bll1Qmli 4.br2tiGu 4wrnri. t 2rmd hwG11bu QWL 

LitiwJG h bUlpbrti <3L.n Lt: 

uj11J11J1(1j11J1Cib(1j1 (wqnUlWJj1Ci f}f}l[j1) nnnznuJ~ 2f1nUJ 

UqnUlwJtiG PP4.ti npnzdwCi npw4w4wG bri.wGw4r flblllpmu 

t.jlnp<3wGn~mu tgGmli bG 1 Out Lllnrowr44.nrt 2mr L. w4.btwgGmu 2 

4wPrL Mupw4wG PP4.ti 1 :3 Gnupwglj_wcr tmcrnLJp, 3 4w~rl Jnf1w4wG 

4wtrmdti L. 3 4wPtiL OUJlWJti 1 %-ng LnLCrnL)p: urlilpwmGbpti 

wn4w1mp1wu flblllQrlLLi hbri.m4o c)bnp t pbpmd 4wlllmJm qmGwl{nrmd: 

Uqbmw1rG PP4.r nrnzuwG pwGw4w4wG bri.wGw4(! htiuG l{wcr t 

ctmGw ~wlllliwG 4.rw: <-1.bpgumu bG ClbGbpti wumtiowGwlJ.nrt.twcr bp4nL 

c+twGGbp: QtwGGbptig ·lib4mli tQGmd bG 1 OOliL hbUlwqnmlJ.nrt 2mp , tiu4 

u1mumli Gwtu tQGmu bG 1 lit wqnlilwJrG p~4.ti uVlwG 11w 11 Ul 

w2tuwmWUQWJrG tnLCrnLJP (1 Lit-Q LllW["lmGw4mli t 0,01 Lie+ N20 J), 

wt.lbtwgGmu pnpwcr 2mr hbri.m4o hwugGbtn4. 100Lit-r: UJGmhbUllt br4m 

QtwGGbrti hbri.m4Gbrti 4.rw wlJ.btwgGmu bG 2-w4wG Lit Clrtiuti tnLcrmJp, 

tuwnGmd WlllW4JW c)nri.nlJ. L. pn11Gmli hwGc+ruUl : UJ11 oGpwgpmliJ 

QLWGGbrr hbrim4GbpQ otrnQ bG pbpmli Ulwppbp tiGmbGutilJ.mpjwG 

4.w1111wqmJG qmGwl{npmli : 

rGLLllbU wunGrw4ti nrnzuwG ctwuwGw4 , WJULllbU tt WJU 11bll1emli 

lime+ qmGwt.lnrt.lwcr hbrtm4r QtwGrg f1Wl11wr4mli bG w1GpwG 2mr. 
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lij1Glli bril.Jm q.twGGb(1j1 hbrtm4Gbf11J umwGwG lihwGliwG t.J.wr11wq.nLJG 

q.mGwt.lnrmu: Qum 4ntnf1jllibmrmuj1 hbmn q.LwGnu.'i liGwgw6 2rh 

QwGw4j1 (bG~wlf[lbGB . 601.'iL)' ljwqlimU bG hwlibliwmm~JmG . 

b~b 400liL-mli 0,01 

Wll.JW 60liL-mli· X: 

60 . 0 .01 
,¥ = -~- = 0.006 liq. (hu4 1L-mu· 0,04 Liq.) 

100 

uhmrijlmGbriu 2rimli nrinzmli bG Gwli wriwquG~wg brtwGw4nt{: 

<DnriowGn~jl l.'ib2 t.{brigGmli bG 10Lit hbmwqmnt.J.nrt2mri . 4.rwG 

wt{gbtwgGmu O,SliL Q.rhuh nbw4mht.l Li 5 rnUJb mwewgGnLli : 

"LrmritimGhrti BwGwlj[l nrinznu.'i bG uum hbrtm4r c+mGwt{nriuwG 

rGmbGujlt.lm~jWG" oq.mt{bLnt.J. WrtJmuwljhg: 

Urvmuwl.J 7 

Q.mGwt.J.nrimli~ 4nrwh9 Q.mGwt.lnpmliu t.J.brilihg "Lhm rr m G bfl j1 

11hmbLru lfjlmhLh9 ewGwl.Ju (uqlt) 

24w '.24w 0,001-tig ehl 

=lwqjlt.l Gl.jwmbLjl 
Gwm pnLJL t.lw1111wq.nLJG 0,002-hg Ehl 

4.wr11wq.mJG 

'-l.W(1f1Wqnl)G Umq. Ltwri11wqmJG 0,07-jlg Qhl 

nu:tb11. t{wri11wq.mJG 4wrilihri 0,2-jlg Qhl 

YW(1Uj1(1 '-lwn Ltwrilihri 0.4-hg BPl 

uj1Ul(1WU1Ub(1jl (wqnuiw4wli f)f)t{p) n11zmlin 2(1nLli 

"LhmriwmGbph nrin2uwG hwliwr tflnrowGnpmli LQGml.'i bG 1 Lit 

hbmwqnmt.{nrt 2mri Li 1liL unq:j)w'.j)bGnLW~~m WJUUJbu , n(1 p~4'1 

l.jwf)jlLGhriG uGljGbG 2flh liwljb(1buj1 t{rw: tuwnGm[lflQ f}Wlflwhw(1mli bG Li 
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20 flnUJb ~nriGmli hwGq.huui: 1brtm4~ q.mGwt.{n11t.J.nul t, nrjl 

j1GL11bGujlt.lm~1wlip tL, oquit.{bLn4. wrumuwl.jjlg , nrin2mu bG Cijlm(1wmGb(1j1 

pwGwl.Ju lib4 Ltimri 2rimli: 

Urumuwq 8 

Q.mGwt{nrmliu 4nrJ..E'19 11t1mbLtiu l.JjluirwmGbrijl (wqnmjl) 

pwGwl.Ju (liqJL) 

1wqht.l G4wmbt'1 lfbrtGwt{mG 1,0 

'.JwlfiwqwGg ~mJL flbrtGwt{mG 2,0 

Gwm ~mJL lfbrtGwt.lmli 3 ,0 

famJL flbrtGwt{nLG 5,0 

ra mJL flbr1.t1G 10,0 

Pwg flbrthG 25,0 

U me+ 11brt'1G 50,0 

"H:irthG 100,0 

lipuirwUllitrti pwCiw4w4wCi nrinzmuo 2rmu ~nLnrputuirti4 

(~mCiw~wlflwl.jwCi) brtwCiwl.Jmt 

uhmriwmGb(1j1 BWGw4wljwG nrnzuwG hwllw(1 Gwtu· 

hbmwqnmt{nrt 2nlf1Q mnriwqrljmli bG, n[ljl hwliwri t.J.brigGmli bG 250lit 

2mr Li t.{rwG wt.lbLwgGmli ublj LjwptiL MLipwp~t.{wJrG W(16wph LnL6nLJf} , 

f}nrtGmli 2 ctwu, LihGlli BLnflhlfGb(1[l trrt.l GutnbG. WUJW 4nLpWjjl t.{b[ljlG 

liwumli brtw6 UJW[lq 2rihg t{brigGmu bG 100UL. uibrtwtflntumli 

hwtu6WUJW4JW pwujl Ubl? Li qntnflzjlwgGnu.'i 2flWJj1G PWrtGjlpmu· lijlG~li 

~wur lnrwGww: U1Gmhbtnli pwuu lnriwgGmu bu. Gumt.{w6pj1 t.{rw 

wt{btwgumu 1 LiL 11'1.f>bGhtunq.f>w.f>bGntWJhG f}Pt.lh tm6nLJ~ Li WUJW4JW 

6nrth4n4 W(1Wq. mrnrmu Gumt.{w6eu: UUjwumli bG 10 (1nUjb , Gumt.{w6B'1 
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t.lriw wt.lbLwgGmu 10liL pnrw6 2m11 Li 3lit 4wttimur tm6mw 

bpi:; hbLnwqnLnt.lnri. 2rimu wn4w bG wqnLnwppt.lWJ'1G wri.bfl , WL4W 

hb11m4Q obne t pbrimu 11bri.'1G qmGwt.lnrimu: Uri.b11'1 ewGw4(! nrinzbLm 

hwuwri l')bri.'1G qmGwt.lnrit.lw6 hbri.m4[) l')wLnwf14mu bG 4ntnrrubLnfll't4 

Q.twGti lib2 Li li'1Gtli 100 GrzG wt.lbtwgGmu pn11w6 2mr· hbri.m4'1 q.mJG[! 

hwt.lwuw11bgGbtnt.l wnw2'1G qtwGmu qLnGt.lnri. ULnWGl')w('llll tm6nlJP'1 

q.nLJGtiG: urlilflWLnGbrr wqnmr ewGw4Q lib4 t'1Lnfl 211mu nrnzmu bG 

hbmliJWL pwGwolint.l' 

B ·EI' 
A= 2 

· 100 
B1 ·D 

nriLnbr( A-G 1 L'1Lnfl 2('1nLU Gj1Ln[1WLnGl::ir'1 wqnLnti ewGw4G t , Liq , 

B,-G· hbLnwqnLnt.lnri. QLWGmli 2r'1 uiwG pwrorimpJnLG[! , uu , 

Br[! ' ULnWUl')W('lLn hbri.m4'1 UJWG pw11ormpjmG(! , uu , 

o-G· wqnLnwppt.lwJrG 4wLrmuj1 tm6nLJP'1 ewGw4(! (50LiL) . n[l(! 

t.lb11gt.lbL t11 Ul!lWUl')WflLn tm6nljp L4WLn[lWUlilbLm hwuwr. 

r-G ' G'1LnflWl!lGbr'1 wqnmr L4WflnLUW4nLPJnLUU wqnmwppt.lWJ'1G 

4wtrmur tm6mJpmu, 

D-G ' hbmwqnmt.lnri. 211'1 6wt.lwLQ. ur 

Ow[mpnLf)jnLO: UbqGbUljWG wri.'1 lnLOnLJfl L4Wlil('1WUl!lbLnL hwuw11 

t.lbrigGmu bG 4,397q. 66upw13pt.lwiru wriowp, Lm6mu 1000 LiL pnrwo 

2rimu Li L4WhnLu ump Lnbri.mu : 

'1'11JbG'1LUnLL1Jnw:PbGnLWJ'1G PPt.lr tm6nLjp L4Wllll1WULnl::iLnL 

hWUW[l t.lbrig Omli l::;(j 25q w GqnLJG PJnLl1 bruwG ,, bGnt , L m6mu 150UL 

Mupw4wG PPt.lr ub2, 6 awu LnwewgGmu 211wirG pwri.Gremu (100°-r 

lilw4) Li L4WhnLLi WL4W4JW wGnpGb11mu : 

Liam 4wtrmur tm6mJp L4wLnrwuLnbtm hwuwr t.lb11gGmu bG 

500q 46m 4wtrmu Li L m6nul 1 L pn11w6 211'1 Li b2: 

elnpf'lr).Cibpf'I pwCiw4ti npn2nu.I[! 2rinu.I 

'-lb(lgGnul bG Lili pwGr 4wP'1l wr6wp-Gj1m[lwLnj1 tm6nLJp Li 

4wpbgGmu Ltinrowr4t.lnri. Lf1ne11wpwGw4 2rfl Gumzr t.lrw. bpb 2m11[! 

ulllwGmu t ul.lltilllw4 LfiwPrtwt.lnrmu , GzwGw4mu t· wn4w bG 

PLnrrriubr : 

UL4rlllw4 Lf1w13'1Lwt.lnrmu[! UIWJUWGwt.lnrt.lnul t etnrw4wG 

wrowpr wnw2wgliwup : 

11Lnf1/1Qftfi(1/1 pwftwl/wl/wft n(1nzmt111: '-lbrgGmu bG l::iri4m 

4ntpw, nrinGg ub2 LQGmu bG 100-w4wG UL hbmwqnLnt.lnri. 2mr, 

wt.lbLwgGmu 15-w4wG 4wPrL e11nuwi::i13t.lwJrG 4wtrmuti tm6mJJ3 

(t.lbr2'1Gru wql')bgntpJwup 2mrQ umwGmu t rJ.bri.tG qnLJG): ~11'1 

Gum2Gbrrg lib4Q, wG[)Griul::i2 tuwnGbtnt.l. Ln'1Lnrmu bG w 11awp-G'1Lnf1wmr 

tm6nLJpnt.l· lij1Ci~Li l')bri.rG qm1G'1 Lfintut.lbLQ Gw11G2wqnLJG'1 : br4rinf11') 

LtinriowGnpr hbri.m4'1 qnLjGG WU(!Lil')hWLn hwubuwLnmli bG mrm11t.lnri. 

hbri.m4r q.nLJG'1 hnLn: 

ELn11'1 UIW[lnLGW4nLPJnLU(! hbLnwqnLnt.lnri. lib4 trLnr 2flnLU 

hw2t.lmli bu hblllLiJWL pwGwoLint.l 

X=A·K·x 

n[lLnbri.' A-G 100Lit hbLnwqnmt.ln11 2r'1 Ln'1mruwG c1wuwGw4 6wtuut.lw6 

WflOWf)-uj1Ln[1WLnj1 tm6nLJP'1 ewGw4G t, 

10-Q· 100LiL-(! lib4 Lrlllfl l')W('lOGbLnL pwqliWU1WLn4bL'1G. 

K-G' w('16wp-Gj1LnflWUlj1 tm6nLJJ3'1 lil'1Lnflr mri.11uwG q.n116w4j1g[! , 

X-Q ' hbLnwqnLnt.lwri. 2rr lib4 L'1Ln('1nLU etn11'1 ewGw4Q. liq: 

owOnpnLf)JnLO: U[16wp-Gj1Lnf1Wlllj1 LnLOnLJp L4WLnflWUlllblm 

hwuwri t.lb11gGmu bG 9,791q w116wp-Gj1u1rwlll Li tm6mli 1000Lit 2rintu. 

nrr 1 LIL-(! 4wL4mli t 1 liq f!Lnri wnw2wgGbLnt.l f!Lnriw4wG w116w13 Li 10%­

ng. erinuwppt.lwJtiG 4wtrmur tm6mJp (K2Cr204): 
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Unq ~w1J1(jt11~ n11nznul[! 211nul 

4.b[lgGmli bG 28uu LilflWliwq6p , hw[lp hwlilw4n4. 1..4w[lq w1..4w41w 

pwdw4Gb[l , nrnGgjlg Jnt[lwewG~m[ljl ub2 LgGmli bG 10liL hblilwqnlill{nrt 

2mr : 4.brgl{w6 GumzGbrjl 4.rw w4.bLwgGmu bG 2 4wPtiL 25%-ng 

wri_wppl{ti L. 5 4wPtiL 10%-ng ELnrw4wG pwrpmujl (BaCI) LnL6mJpGbr: 

1brim4Q w1..4w4Jw 6nrtti4n4. tuwriGbLntQ hbLI1n pwdw4o riGmu bG 

hwliwLl.jwlilwutuwG wrumuw4jl wubGwt.J'rner mw11brjl 4.rw L. hbrtm4jl 

UJWG pw11<311mp1mGtig Gw1nul mw11brti bq[lwq6brtiG: t;pb gmgw4jl 

w11w2tiG zwrejl mwribriti bq11wq6bf1Q brL.mu bG 1..4w[lq 4bfl1..4nl{, 

G2wGw4nul t• WJ'l 2fl'1 Lib4 Ljllil[lnLU UnLL~WlJlGb[ljl ewGw4Q hwuGmu t 

utiGlL. 50Lit-ti . tiu4 bpb WJ'l ZWflQP lJlWl"lO[lQ LW4. ~bG (1Gpbrig4.mli , WL4W 

pwdw4(1 mbrtwt.Pntumu bG bfl4rnrri 2wr2ti 4.rw Lt WJ'lL4bu 

2wrmGw4wpwp, LijlGll.t Lill{.JWL 2WflE'1 lilWl"lb[lQ QGpb(lgl{bG 1..4w[lq 

4brL4n4.: 

UrtJmuw4jl JnL(lWQWU~nL[l 2WflQP 11jluwg q.pl{w6 t 1 L 2flnLU brtw6 

UnLL~WLilGbpjl ewGw4o (Liq.) : tpb hblilwqnm4.nrt 2nL[lQ 2wm t L4rtl1ln[l , 

w1G Gwtu· pn[lw6 2rin4. GnurwgGmu bG Lib4 4wli bri4m wGq.wu , w1..4w 

npnzmli umL~wmGbfljl QwGw4o : ULI1wgl{w6 wrri1mGQQ 4r4Gw1..4w1I14mu 

bu WJGewG wGqwu , nr2wG wGq.wu 2mro GnuriwgrbL bG: 

bri4wpp nrnznul[! 2rinul 

tpb 2fljl Lib4 1jlLI1(lmli 1..4u1rmGw44.mli t 0,5-1uq Lt w4.bt bp4wp, 

l'f(lW hwliQ riwriGmu t wG11mflb4wG: uliwG ewGw4mpJwli p bri4wp 

1..4w11mGw4nri. 2m110 L4'll1ln[ll{mu t Lt hwCiwtu wriw2wgGmli q.n[lz 

UULill{W6Q: 

t r4wpo 2flnLU ULl.jW UlJlnLU t 4r4w pwub[l pw4mb(1 jlwGb fljl w6jlG ' 

nrinGQ 4wrnri. bG pwquwGwL Lt tugwGbt 2rumri_jl tuwri.n4.w4Gbpo : 
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~[lmu b114wpjl nrinzuwG hjlliQntli QG4w6 t b114wpp bGpwOQUjll'fjl 

wrtti t.Pntuwri4mlio br4wpti OEUP'lti w11ti . nro . rmriwGw4wu wunutimujl 

4wli 4wtjlmlijl hbm t.J'lntuwq11bgmp1wG ub2 lililGbtn4_, hbrtm4tiG LI1WLPU 

b G 4w [lUjl(l q.mGw l{n(lnLLi: 

~pmu br4wpjl nrnzuwG hwliwr t.j'lnp6wGnpmu tgGmu bG 10LiL 

hb1I1wqn1I1l{nri. 2mri Lt hw2nrriwpwfl 4.rwu w4.bLwgGmu 2 4wpjl1 tupm 

wriwppl{jl , 1-2 4wPtiL 3%-ng 2riw0Gjl 1..4bpoQLIP'lP L. 0,2lit 5%-ng 

11nriwGw4wG wunGjlmup (NH4CNS) 4wu rinriwGw4wG 4wLpntlijl (KSNS) 

Lnt6nLJpGbp: UririJmGemu lfln116wGnpp 1..4w11mGw4mp1mGo 

q.mGwl{n(ll{nul t: tri4wpjl ewGw4Q nrnzmu bG QUIIl L4WflntGw4mpjwG 

qmGwl{n(lliwG 11jlmbLn4. 4n11ejlg L. 4.brL.pg, jlGL1..4bu GwL. oq.ml{bLn4. 

WrtJnLUW4jlg: 

Urunwwlt 9 

··--- -- ~tlllwqnllll[nrt 2flnlll tp4wp~ ew(jw4nLPJW(j npnznul[! 
--

qmGwl{n[lmlio 4nri.Qtig 

l'fjllJlbLjlU 

C+mGwLtnr mtVi-~w---- -

Gwt.rl pmJL 

'lbrtGw 4.w1111wq.m1G 

Pwg 

11b11Gw 4.wr riwqn LJG 
-------·-··· ... ··--

V mq 

ribrtGw 4.wr riwqmJG Pw_g _______ ___ ___ . - --

1 11briuw4wriurwl{mG 
: ·--·-------· -·-·---------

n[lmliQ 

jllJlbLjlU 

mu L4w 
---· 

qmGwl{nr 

pm 

rib11Gw 4. w fl 

JL 

riwqnLJG 
-

riwqnLJG 

urwqnLJG 

-

(1 Li jl fl 

·-··--
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tri4wpp 

1..4w11mGw4mpJmGo 

ub4 L'1Lilfl 2rmu 

(uqiliL) 
-- -·-- ---
0,5-tig 2P~ 

0,25-jlg Er~ 

1 ,0-jlg Qjll 

--·----

2,0-jlg Qjll 

5,0-jlg Eti~ 



ootlw2ri wofiti nrin2mtln 2rinttl 

'-l.b119Gmli bG 250liL-ng wGni:> , lib2Q LgGmu 1-2ul NaOH-11 50%-ng 

LnLOnLJF> L.. , ul1Gil.. tugwul1 UlJln11tiu uw4b11bul1G 2lfH.lbLQ , LQGnLli 

hblllwqnlilnLPJWU bGpw4w 2m11 W)Ut.qbu , n11 tugwGh U1W4Q iqOJWUWG 

011h pzuih4Gb11: Uunpl1 i.qw11muw4mpJmGQ LW4 tuwnubLmg hbuin 

pnriumli bG hwuqtiuui 4116w4mlit lil1Gil.. Ll1h4 4uuil,tw6.E?l1 wnw2wgmun: 

bi:>b l{ln116wunph hbrtm4mli uuuii.twoeh hblI1.E?b11 i bu G4wuil,tmli , 

wi.qw lfin116w1144nri 2m11Q -l>l1LU111mli bG , -l>hLlI11111 411WJh Guuil,tw6eh hbui 

uibri.wlfintumu .E?hilhw4wG pwdw411 ub2, 411wu w4bLwgumli 20-251.'iL 

0,01u-ng Jn11l1 L.. 5liL Gnu11wg11w6 HCl-h tm6nLJpub11 m -l>l1LLI111WPnL'l.PQ 

LW4 lfll1n11mu wi.qw4JW 61111.nl,t : S11n11bLmg hbllln JOllh hw4bLmlto 

uitiui11mu bu pl1numt.l>wuil1 0,01u-ng LnLOnLJpn4· lihuil.. pwg 11bril1u 

qnqup wnw2wgnuln : U1umhbmL.. pwdw411 ub2 w 4btwgumli bu 1 UL 

OULWJh 1 %-ng LnLOnLJP L.. U1l1lll11nLU uwui11l1mul1 pl1nu nLL.l>WU111 

tmOnLJpn4· lihul L.. 4wi.qnLJU1 qmJul1 wuhblllWUWL(! : 

5Mpw211woul1 ewGW4Q (liq) hwzl,tmu bu hbUll..JWL pwuw6L..n4· 

(a - b) · 0. 85 -1000 
_\" == ------

2500 

n11lllbf'l a-u· oqlllwqn116l,tw6 0,01u-ng Jn11l1 Lm6mwh ,E?wuw4u t, 

b-u· uil1ui11uwu dwuwuwlt 4114uw4h 6wt"uul,tw6 uwuipl1null1 

pl1numt~WU1p LnL0nLJPl1,E?WUWltQ , 250-Q l{ln116w1144nri 

21111 6w4ww (llq), 

0,85-Q. 6Mpw211w6ul1 ewuw4£! (liq). npQ hwliwi.qwuiwutuwumli 

t 0,01u-ng Jn1111 LnL0nLJPl1 UhlhlhLI111hu : 

Slriti 4nLf1Ulj1U1ph 11 ~nLtil1fi11bpuj1 nrin2nu.'ln 

4ntl1ml1tn11[1 2ril1 WJG ul,twqwqmju ewuw4u t , n11mu 

hWJU1UWpb11l,tmu t ublt Wf'll1flWJl1G gmi.ql1lt . 11U4 4nthhu11bpu[1 lib4 Ll1l1111 
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211mo bri.wo wri.tiewil1u gmi.q114ubril1 2wuw4u t: 

511111 ltnlhLilhLilflh L.. ltnlh 11G llb.E?uh n11nzliwG hwliw 11 wuh11w dbzui t 

UjWUlflWUUlbL PnLLl1flh lil12wl(wJ11, nrih hwllwp l,tbpgumu bu ob~ LhU111 

PnLJL hhliuwJhG liuwLqbi.quinGw1l1u wriqwuw4 L.. wl,tbLwgumli 12,Sq 

uwuutiui , 6llL UbJlI111WLnnuiti 1 %-ng LnL6mw Uh2wt.twml1 pH-Q i.qbUl.E? t 

uiwuiwGl,th 6,8-7-h uwhtlwuGbpmu: Uh2w4WJf"lQ Gwtu· uuibl111Lhqwgumu 

bu 120°-nul (15 pni.qb). wi.qw· LQGmu Lfin116wuni:>Gbl1l1 L.. upl,tw4Gbl111 ut; 2· 

uwf'uwLqbu rwwug lib2 2f124W6 4h6wltmu Ulb'1.Wl,tn11bLnl,t libltw4wCi 

LnriwG: UunpGb11h l.J.jWf"lnLUW4nLF>JnLUQ F>Wlflwhwpmli bG WJUi.qbu , n11 

uGu11w11w11 lil12wl,tWJriQ l9411 Ln11.wGGb11h ob2: ©nri6wunpCibph ub2 

PmLhf111 lih2wl,tWJflQ LQUmu bu Sul . 11ult u11l,twltub11l1 ub2' hblllwqnuil,tnrt 

21111 6w4wtl1 ltbuh lwlfi : 

~blilwqnmt.tnri 21111 Gumz[! 4b11gGmu bu UU1bfll1L wliwuub11h ob2 L.. 

mri.wriltmu tWPn11wllln11 uuimqliwG: 

S111um11.tig . wpui~qiwu 211b11l1g , 211hn11ub11l1g . wripJm11ubppg 211 11 

uum2Q urit.tw4ubril1 ub2 gwumu bu 10, 25, 50, 200 , 300ut L.. wl,tbt: 

Pwg 211wupw11ubril1g, qblllbflhg L.. hwobuwmw4wu 4wriqnl( wt.J.bLl1 

Wf'llllnllllJ.WO 211bf111g t.lbpgl,tw6 2f"111 U0mz(ibl1[! l{ln116wCinF>Ubl1l1 Ub 2 

gwumu bu 0.001 . 0.01 . 0.2, 0.5, 5liL .E?Wuw4ub 11 n4: ~blllwqnmt.tnri. 211 11 

ulimzl1g 0,001 lit gwubtnL llbLqflnLU uwtu WJU unu11wgunu'.i bu (0 , 1 U[-Q 

tm6bLnl( 100lit Ulllbl1l1Ll1qwg4w6 211mo), wi.qw· 1lit gwumu wnw211u 

lfin116wun1=>mli , hu4 0,01 liL gwubLm llbLqflmu hbmwqnuil(nri. 211 11 1 UL-Q 

unu11wgumu bu 1 OOlit Ulllbl111Ll1qwgl,tw6 211mu, 1111wul1g l,tb11gumu 1 UL L.. 

gwumu bri411n1111 lfin116wunF>l1 uuurJ.w11w11 uti2wt.twmmu: 

S1ph uumzl1 4bl1Q uzl(w6 OJmu ewuwLtubpQ gwubLmg hbuin 

wunpUb11[1 pwl{lwhw11nLU bu. llUnLU F>bpunuUlWUlh Ub2 l.. LqWhmu 24 

dwu (43-45°-11 LqWJUWuub11ntu ): 

<Dn(ld/7 UUlnLqnuJn: U11til?WJl1U gnLLql14Gbril1 wn11 L.. Ltbuuwqn116m-

77 



Urvnwwlf 10 

lullliLnt 211'1 nriwl.lw~wCi hwui~w(jflzCit;p(j oum l4limw~wCi 

UU1WCJl}Wf1U1'1 
--- ·---- - ····--- --·--- ---- - -

!3mgwGrzGbrti wG!.lwGmliQ IClmJLWlflflbL~-pwGwt.rn 
Gn uw 

2 

2 
20 

-+---- - ------ --
1,5 

GbmpJwG zGnrihrlJ. PntLPflP up2wt.lWJflP uwGGplllQ QWWWJt.lmli t: 

UflriJmGenul wnw 2wumli bG ciwqbfl , nrinGe LhnGbLn4. Ln11wGGbrir ub2. 

flnLflu bG Liri_md hbri_m4Q Li Ln11wGGbriG QG11mGmu bG mri_ri_whwjwg 11Pf1Q: 

Uri_pQWJpG gnu . .llr4Gbflp w6p zGnrihrlJ. Ltintut.lmli t Gwli up2w4.WJflP 

4wriorr q.mJGQ' ulllwGwLml 11br1rG briwGq.: 

'.Y flr 4nLrru11be uo hw zlJ.mu bG oulll w11rPw1rG gml.llr4r lllPlllflP 

(4ntpU1pU1f1P) 1000uL 2mri o pwdwGbLn4. 4nLtiLntimrir t.lriw : OflpGw4. bpb 
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Urunwwlf 11 

Q.1m11w111CimbuwL1wCi L1tCi11-wCi'1Cihp'1, ~wqwp(jbpll 1.L 

____ un~pwuim qwqwCJ(jt11'1 211'1 opwl.lw(j L4WhwCJ5m (LtiuinmU 

UuwuGwlllbuw4o Li 
hwuw4wJpG tumupQ 

tunznri 
b112briwl{nriGbfl 

~urihwdbuo 

-- -~-~--~-

tuliblm 
hwuwn 

···-···---- - -

SW!? 2ni:ri · WJL -
4wflp£>Gbflp 

hwuwr 

100 65 35 
70 65 

YWf?GWlllnL b 
UuwlllnL--n -:--:-~--+---........:....=-=-~--L-
------~~--+--

UnqpGb11 Li 
__ b fl J:i.Q2_~~ 

--- --1-

tunznri 
b112briw t.ln riu brr 
UWlll'l.W ZUb(l 
Upu~li 6 wuuw4wu 
hn pbfl 

60 

20 

30 
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40 20 
·-··· ~ ·-·---

10 10 
- ··- ---+------ --

25 5 

45 



Um11m4 Ljb11wt.1rinri. 80 65 -awG!:!h4Gtm 
Dwupp4Gt11, 60 50 -
wl1nnowtnw6 c'lhbn 
Ub4 mw11bljwGjlg 
pw11C111 hwuwljjl 60 50 -
uwmr1w /Gtm 

··-
Un11jlg wG2wtntJ.w6' 
ujlGl li 1 mw11bljwG I 45 35 -
u w m n w / G ~['!___ _ _ 

tlwq.w11Gb11 3,4 1,0 
=iwuwyw~ 1,0 0,3 -

3,0 0,25 -UwmriwzGbp --.. 

::XnwE_puGbp 7,0 0,5 -

UnLlbuGbn 7,0 0,5 -

. Plitmw tJ.bu~ 3,Q 0,2_5 -
·---~---'1 

hbmwqnmlJ.nfl 211 r 4nl'1lilf1llll1Q hwl{wuw11 t 200-f'l , 211'1 4nlr'1Gri.teuQ 

hwl{wuw11 4tf1Gf1 5-jl (1000:200=5) : n11ewG lib6 t 211'1 4ntf1mjlm11Q, 

WJGewG WJG liwEnLl1 t Li hw4wnw4u: Cum LL.jblllw4wG umwG11w11lllti· 

~libLm 211'1 4nljlllljlllll1[! 11.jblllE t tf1Gjl 300lit: 

Qpti hl:ilnwqnmmJ}JnLGI} hbtllhGJ)Gb111l 04.b11 

hWJU'IGwpb11bt m li1.4wU1 wlf n4. 

Pwg 211wupw 11Gtrti l{wrwl.Jwqb116Uwup hbtlif1GpGbrh i'.ll{b11 

hwJlI1Gwpb11btm hwuw11 hblllwqnllll{nr1 1?11'1 Gumzu l{b11gGmu bG 

wrilllnlllliwG bGpw4w 4blllf1g ' l{b11Lijlg Ljwu Gb11eLif1g , wttJjlg 4wu ri.11wGjlg 

hbnm: =ibmwqnmuwG hwuwr Gumzr EWGw4u 11.jblllE t t'1Gf110-15t: ~rti 

Glim2[~ l{bpgGmu bG wumf1CiwGwpwr· Jm11wewGHmr 5 pnLL.jbG ublj , 0,1-

1t-'1 lwttJnl{, jlG l UjbU 1?11'1 uwljbpbujlg , WJGUjbu tt 20-50uu tunpntpjntGf'lg 

(pwlllnUblI111nl{) : UJG 4brgGmu bG lllWl14W lllWl1Pbr bflwGwljGbpjlG , 

orl{w mwppbr ctwub11f1G Li mumuGwuf111mu bG 1.wl{ t.iwhw4nrl{w6 

iwpn 11 rn11tiwGb11mu: 
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Uuh(lwdbzm uw{lpwlf.n{lnuJubfl Li. u1mµbrr: qnlliwGf'l i'.lwq.wp, 

CGjlmgw i'.lbn{!jl 11.jnlill.j , PmGqbGjl 4ntpw, liwG11w11f1mw4· ttin2ri 

~n2n11wguwlip , wGlin~r11 PllPJW ~'1Llllrt11 , w11wpp4jl 23-30%-ng 

tm6mJp: 

ra11pJw ~f1Llll11tru lllb11wl{n11mli bG c'lwqwrir hwlllw4f1G Li, 

wGg4wgGbt nl{ 0,5-1 ,0t hblllwqnlll4n11 2m11 , ttintumli bG rwwliE : 

l>f1 tllll1wgf1wG w11wqwgGbtm hwliw11 6bnEf111.jnli11.jnl{ hwGnul bG 011u: 

Lum4.w6emt P'lPJW ~'1LlI111WlllG Wflwppl{nl{ L4Wl1qbgGmli bG 3-5 

rnll.jb , mb11w4n11mu wnw114w1w~wG WL4W4m 411w Li tunGw4 4f1Ciw4mli 

fl'1lllmu ttin211 tun zn11wgliwlip : 

4w11btf1 t Gwl.i 2m11u GumtgGbt pw11011 QtwGti libl? (24 dwu 

11.jwhbtnl{): 'lpw hwuw11 l{b11Lif1 2m11u pwttimu bG, f1u4 Guml{w6E[! 

mb11wttintumu 4bGlI111nuwtumJu ttinrowGnpf'l ub2 Li gbGmjl~mqmu : 
=Jbflm4 liwuf1 Gb11_elijl uGwgnp!f[!, Ljwpjll wn 4WP'1t lllbflwttin~mu bG 

wnwr4w1wt.iwG W11.jwljm l{11w Li hbmwqnlllmli uwGrw11rmw4jl LtlnEr 

~nzn11wguwup : 

Slpjl uwGptw~bGuwpwliw~wu hbuiwqnmnq:>JnLG[! 

~rr uwGjllllw11whjlq.jlbGf14 q.GwhwlllliwG ~G11rmli wnw4bt 

GzwGw4mpJntG t m11l{mu W~lllw6jlG ur411no11qwGjlqliGb11f1G : Uw4WJG 

w~mw6hG lif14rno11qwGf1quGb11f1G ntf1ri.w4h 4b1111.jn4 hwJlI1Gwpb11bLQ 

ZWlll lfd4wp t, mulllh Oq.llll{mu bG wGmri.ri.w4h bri.wGw4jlg' n11n zbtnl{ 

liwG11twljw(j phl{[!, WrJ.PQWJhG gmL4f14'1 llljlllll1[! (4ntf1mf1llll1(1) Li 

4ntf1hG!fbEUQ: ~11'1 WrJ.Ulnlllmu(j rGrnwG mctbri t WJG{!wG 1111wGmu zwm 

t mw11w6l{mu uw11.j11n.'.f>jlui , WflhewJjlG lif1411n:P1.n11wG Li hw4wnwlju : 

UGwtrqti hwuw11 211'1 Gumzu (0,5t) lQGmli bG ulllbl1f1l 1.w4 

tugwGl{w6 upl{wljjl ub 2 Li hblllwqnlllmu 2 ctwlil{w [!Gpwg{!mli 

(t.lb11gGbtnt 11.jWhf'lg): bpb wGw1.jlq[! oqoql{mu t. 211'1Glintz[!11.jwhmu bG 6 
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ctwli (u.iwhliwG nbctruu· 5°C): 

lJwGrtwLiwG plJ.r nrn2uwG hwuwr wGhrwctt2m t mGbGwL· 

umbflPL 4w~ngr~Gtr· liWEnLfl 2PP9 gwGEu LiwuiwrbLm (1-pg lipG~l.t 
0,1liL pwctwGmuGbpnl.j_) Lt hwlibliwuiwpwr wriuinm4_w6 2f1P9 gwGgu 

4wmwrbLm (upG~Li 0 ,01 UL pwctwGmuGbprJ4.) hwliwfl , rritmrirr 

pwur4Gbp , bri4m ~bplinumwui , tun2npwgnl]g , hw24.r~ tugp4 , 

uuwu.ibu.imnGwJrG wpqwGw4 Li liuwu.il:iu.iuinGwJpG wqwp (pH-rf 7-7,2). 

wLl.uin4LWLl. Ulilbflt'll 2m11' 9-w4wG llL L9Llw6 ttinr<".lwGnpGtrir ub2: 

~buiwqmmtnri 2rr Gum2£! LWLI. tuwnGmli bG umbrt'IL 4wpngp4n4 Li 

LgGnu:i rribmrrr ~wur4r ut2· gwGgu 4wmwrbLm hwliwr : 

f!p~ wrimnmLl.w6 2rrg ~wur4P ub2 gwGmli bG 1-0,1liL, nrr 

hwuwr 9liL-n9 umbrt'IL ttinriOwG n13p ut2 LQGmli bG 1 u1 hbuiwqnm4.nrt 

2mr . liwGriw4r4rm tuwnGmli Lt umwGmli 1 :10 Gnupwgmli (wnw2pG}: 

4.br2rGrg Ll.brgGmu bG 1 liL , LgGmli 2-rrt ttinrOwGnpr lib2 Li umwGmli 

1: 100 GnupwgmliQ (briLirnrri): t1GbLnLl uu.iwuL1.n11 w11mnmL1.w6m~1mGpg · 
wlibGwEt'lilJ 4wmwrimli bG tri4m Gnupwgmli : SwGgu(l Liwuiwpmu bG 

UIJGu.irur hw24.wr4nlJ., np 13wup4Gbrmu wor 3-rg litlGll.t 3000 qw11mp: 

UnwG6GwglJ.w6 2rr gwGw4£! (1 UL) Lg Gm Li bG ~wur4r lib2· 

pt
13

Liw4r pwriOriwgGbLnLl 4wttiw11rw : Uuwu.il:iu.iuinGwJrG wqwrnLI. 

L94.w6 ttinriOwGnpQ upwctwliwGw4 mb11w4.nrmu bG 45°C-r 2rw1rG 

pw11GrEmli , npu.ibuqr wqw[l(l hwLLl.P Li L9LlP 2rnLI. L9Llw6 13wup4p lib2: 

'lluiuiL1.n11 2wrctmlinL1. 2mrQ tuwnGmu bG wqwrir hbui , u.iwribguwG 

hwliw[l UjWhnLU mrtrtWhWJW9 hwp~nLf'}jnLGnl.j_ , n[lt'Jg hbU1n pwup4[! 24 

ctwli uilinrtm~Jwup uitriwLl.nrimli bG 37°C r:>brunuuiwuimli 3-4 hwuinLI.: 

Pwg 2rwupwrGtppg 4.brgpw6 2rir Glimzu gwGmu tG tr4m 

13wup4Gbpp ub2 Lt 48 ctwli uil.tn11mr:>JWUP uibrtwlJ.npmli 20° C 

13b runumwmmu: 

lJwGrtwLiwG qwrimr:>Gbrr pplJ.Q hw 2L1.mli bG tun2nrwgnl)gn4· 
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r:>WLIP4r wlipnrt2 liw4britur Ll.pw : b~b r:>WLIP4r uw4bpburG w6bL bG 300-

pg wlJ.bL qw11mpGb[1 lt l4w nLflP2 GnurwgmuGb[lp gwGflU, WUJW ljwpbLt'l 

t hwzLl.wrLibL hwzlJ.ri u4wl.j_wnw4p oqGmpJwup: UJrt Gu.iwmw4n4 Gwtli 

qwrim~Gbriml pwur4I:! uibriwlJ.npmli bG wu.iw4m uiwlj, Liwttiwrir~I:! 

pwgmu 4wli zmn mwLru hwuiw4n4 l.j_bpl.t Li hwzt{mu qwrimpGtrir r=>P4.IJ 

12 gwnw4mupubrimli (inru· 4bGmrinGw4wu Li br4mw4wG 

Ewnw4mupGbrmu m hwz4.r~ uljwt{wnwLir inriu wGljJnLGGl:irmu), wu.iw· 

4wmwrmu hwzlJ.wrLi: OppGw4 gwGflu ljwuiwrbLm hwuwr t{brg4.bL t 

0,5liL 2mr: fawup4p liwljbpbuQ hwt{wuwr t 78,5uu2
: 12 

2wnw4mupGbrmli w6bt t 84 qwrimp (1uli2-m t{pw 4LrGr 7 qwrimp): 

Uupnri2 r:>wutil.ir uwljbribupG 11-rwGg r:>h4.I:! 44wquti 78,5x7=549,5 

qwrimp: ~bmliwpw[l , hb1J1wqnm4.nrt 2rh 1mrw2wul)nq1 LiL-mli 

u.iwpmGw44.mli t 549,5x2=1099 uwGpt: 

S!rr uw[rptGtrr pwGw4[! 4wf1bLt1 t npnzbt «m11r11 Libr:>n11-r» 

oqGmpJWUp , npQ ht'JliGl.j_w6 t ubuppwGwJrG '.i>t'lLlilflbflp oquiwqnp6UwG Lt 

hbuiwqwJmli LiwGrw11-ruiw4n4. Liwuptutrr pwuw4r hwzt{wp4uwG l.j_pw: 

9.[lt'l lib2 W'l.hflLUJhG gmu.ir4ub[1p nrnzliwG W[1Wqwgt{w6 ub~nl').p 

ctwuwGw4 nrinzuwG ctwuljbuiQ Lirinwuil.j_nLli t lipGil.t 20-24 ctwu : 

~buiwqnuim13JnLLIQ 1J1wpL1.mu t bpl.im ttimLnLI.: Unw2tiu ttimLmu 

ttinri6Gw4wG 2rr gwGguQ LiwU1wpmu bG u.ibu.iuinGwqum4nqwiru 

lip2wlJ.WJflP 4.riw· 42°C-mli u.iwhbLnLI. utiu~l.t 12 ctwu: UJumhbuil.t wnr 

GzwuGl:irti wnLiwJnLf3Jmurg wG4wtu, gwGflu bG Liwuiwrmu wqwrwJtiG­

nnqnLWJt'iG r:>r:>m UJW[1ntuw4nrt ur2wlJ.wJPr t{pw· 37°C-mu u.iwhbLnlJ. 62 

ctwli : 

Uuhf1wdbzm UWf1JJGf1 lJ u1mpbf1. r:>brlinuuiwui , ttinri<".lwunr:>Gbp 

(mLbGqmuiJwG). Lljtwuiruw1ru 011w4. ljmmw4uwG Li wqwrwJpu­

nnqn1wJhu ~r:>m u.iwrmuwl.inrt lir2w4.ww 

Limuiw4liwG uGu11wriwr or2w4.wJ11r u.iwUlriwuuiliwu hwliwr 

83 



2f1WftmrtnLlw4tig Llbf1gumll bO 1000llL 2m11 Li , U1wpwg0bLnLl, WJG Lm6mu 

1 Oq. l4bl4ll1n0 i.. sq 4bl1w4 11 11 wrt, hw ugumu brulwu, :P Ill mf1mu Li 

~l1Ll1ll1Wll111 Llpw wL.lbtwgumll 5q. qum4nq: Uti2wLlwJ11ti pH-Q l4Gl11f> t 

Lr Dr 7 ,4-7 ,6: 'fJwll111wum4 w6 llti2w Llwir•o LQLinul to lfinri<'lwOnpp Llb2, 

1111w llb2 q.gmll tnrtwgnrt mtbOqmmiwO lfinri<'lwunpObpQ (1U'1hwllb0[1 

( 1 OllL) t.. uU1bl1PLtiqwg umll hnu nrt q.ntn11 2 ~n4 4wu w Llll1 nl.uw Ltnul : 

U'TJU-G nnqnltiGwJtiu pp4n4 l4Wl11flWUl11bLm hwuwfl LlbpgGmll bG 

1tlt. U'TJU (unll1 1% wqw11) , LQGmll 50llL tbrtti , 40q twl.Jmnq I.. 1q. q.um4nq, 

tuwnumu i.. ll1wpwgumu: pH-(1 l4bll1f> t ttiGti 7,4-7,6: UJOmhbmli 

wLlbLwgOmll bu ~uri.ti4wmn 11 , wiu t· 2tl t. 1%-ng p11nuptiun1.wJtiO Ljwuwzr 

Li 2llL 5%-ng mqnLWJtiO PPLlti pwpu l4wm11wumttn6 Ul4Pflll1WJhu 

LnL6nLJpub 11 : up2wttwJfl(l lQGmu bO wqummpGwJtiu lfinri<'lwOnpGbf111 llb2 

I.. 20 11nl4b U1l..nrtmpJwllp umt11h1.tiqwgOmu 112oC-mu: 

1bmwqnll1Llnrt 211 ~ Oumzo gwumu bu lfin11owOnpub11h (1 -wljwu Li 

s-wl.JwO u1.) t.. q1.wuubrti (10,25 t.. 100tlt) ub2: Pwg 211w11pJm110b11tig. (lum 

WrtlI1nlI1Llw6mpJwO wum~tSwuti . lfinri<'lwOnpObpmll gwupu bO 

.~ 001 · 01 · 02· os· 10th Liwu 0.001 ; 0.01 ; 0.1 Li 1ut lJWU1Wj1nLu ' ' . ' . ' . ' . 

(unupwgmuo LJwlllWf'lnLU bu UlJ1bl111L 21111 ub2): 

UOOri.wl1WJ'l op 2wttwJrinLl 1.gLlw6 lfinri<'lwunp(l LJwu u11Llwl.J(l gwupu 

Ljwmwrt1.mg hbLnn pwlfiwhwrimu bu Li 24 ctwu mLinrtmpJwup 

ii .~ 45°c abnunumwmmll : 24 ctwu wug pn1.n11 mbrtw'1.n11mu ,., 1· 

lfinr<'lwGnpubrpg Llbl1wgwupu bu Ljwmwpmu wqwriti Llriw I.. 12 Ljwu 24 

ctwu mt..nrimpJwllp Lnb11.wL.ln11mu pbf1llnumwmmll : Unttn11wpwf1 

nnqn1.nL.lwJtiO pp4n4 wqwrti LlflW uwl411n~till1 pwljU1bf1pwObfl l bu 

wtSmli : tpb nnqn1.nLlwJtiG pp4n4 wq.wph Llrw wnw2tiO 12 ctwllmll 

pwljll1bf1hw0bl1h wo l ~ qpwOgL.lmu. tiuLi 20-24 ctwll wOg 

hWJU1GwpbpL.lmu t wrttif>WJhu gml4114ti wo , Wl4W briw ztuwLlnriLlmll t 

Ll1Wgmghl gwueu LJwmwrbL nnqn 1. wJtiG wq.wf1n4 lfinriowunpmu: 
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=iwowowiO q.nus 18963-73-'1 2rti Llb2 pw LJmtrtiwOtriti Li 

WrthPWJhG gml4ti4r (1Gri.hwum11 pwOwLJti nf1nzuw0 hwuwri Litiriwnmu bO 

llbtlpflWUWjpG nLLl11(1W.lJhLlI1flb(1, nrnOp huwriwL.lnpmpjmG b(j ll1WLPU 

Liwmwribt. w11wq.wg4w6 mumuOwutirimpJmO, pwOti np npnz 

pwGwLJmpJwlip 2f1P -liti1.m11b1.mg hbmn Llb112tiGtiu tlw4bribup Llriw 

Gull1mli Li mbrtwpwztuttnu.1 bG 2f1P Glimzti ub2 brtw6 pn1.n11 uw011tGbf1[1 : 

j)htmriti LJwqli[l huwriwttnrinLpJmO t mw1.tiu ~Pllilfljl Llriw Oumw6 

uwu11tOt11u weibgGbt htug -li'11.m11ti uwl.Jbptur Llriw: j)PLlilflP uwLJbpbujlO 

wtSw6 q.wrtmpGbpQ 1.4wh~wOmll bG hJ'lbGg mbuwlJwJpO 

wnw06Gwhwl1llJmpJmOGbf1Q: SJ'lti Wrtl11nlI1Llw6mpJwG liwutiG 

qwrtwlfiwr bO LJwqumu weiw6 llwGritwljwG c+wrtmpObrh PLlh 
oq.Omp1wup: 

tpb -lihtmriti llwl.Jbflburu LjwG uwOritwLJwu q.wrtnLpGbfl , nrinGp 

mGbO wrt~PWJtiO gml4h4'1u pun11n2 gmgwuti2Gt11 . Wl.4w 1m11wpwOnm11 

mrl.411 q.wrtmpGbritig Ujwmpwull1mli bO Qump, Obrl.JnLli (lUlJl q.riwujl Li 

ll~ll1mu uwOriwrirmwLJnLl: bpb QUmpnLu pwgw4WJnLU bu 

qpwupwgwuwljwO UUjn11 L411nrt gml4ti40bpQ. mpbUG 1.4wmwutuwuo 
pwgwuwLJwO t: 

Lrn1.titiu11bpuo hwzttwri4btm hwuwri wrtti2w1tiO gml4'14h 

(1G11hwum11 Qwuwl.Jo pwqtlwUjwlilLJmu bu 1000tlt-nLl t.. pwctwumll 

WUWt~qjl bupw11LJL.lw6 211P 6wL.lwtr Llflw: bpb '.l>hllllflh Llriw pwgwlJWJnLU 

bu wrttif>wJtiO gml4ti4utrio. w1.4w Lin1.titiu11bpu(l 41.tiOti w10 gmgwutiztig 

lfineri , nrio Liw11n11 tr n11n2Llbt. bpb hblilwqnmttnri. 211mll hwJU1uwpbf1Llb11 

pbl.Jmq ubLJ wri.ti£?w1tiu gml4r4 : 
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