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'btfftpm.J' hJ' t)-GnqGhppu 

hftlwmw~ftG 

!lntJUhp):t ~):tttltntnqJnull qJnnmpJ11tli t pmuw~Iwu opqwulntt.luhp):t ~mlill

yJmllwt wllmJ:ttlmpJW{J, llpwliymu {!lipwynq uwnyhuuhp):t nllqhwlimp op)lliw

lwtftntpJmullhp):t, llhuuwllwll hptxmualihp):t tmpJwli 11 qpwlly llwnwqwpuwll 

uwufl.Cl: 

Lwpnpmmnp-q.npbllw~Iwll W2Juwmwliplihpn uhb li2wliwllntf3Jntli mllhll 

muwlin11.lihp)l mhuwllwll q)lmhtJ:tplihp)l Junpwyuwll, {!liqwp~wlluwll li ):tlipllm

pnLJli hhmwqnmwllwll W2Juwmwllplihp ~Iwmwphtm ht1mnt}3J11tli ~hnp phphtm 

qnpbmu: <l>np~hp)l 11 wllwtJ:tqllhp)l dwuwliwllwll)ly uhpnqlihp)l mumUliwu)l

pntpJmlin li m)lpwuthmmun huwpwqnpntpJntli hu mwtJ:tu utWJlttWpwliht, nlt
llwtht llhuuwltwll hpllnt@lihp)l tmtaJmlin, fi)l2lJ1 pwywmpht ~)lttltntnq):twllwli 

utJlnyhulihp)l tftnJuwqwp~ llwum, utwmllhpwyntt.l mllhliwt ~11):t li ~mlilly)lwJ)l 

tftnJuhwpwphpmtaJWli, pnLJult ~mully)lwuhp):t wupnl1£lllllwllmtaJWli ll UJ:t2w

tlWJp)l hhm ntuhywb llwut)l uwu)lli, pnt]U{! q)lmht nputhU lihpp)lli llwpqwqnp

UWU nllqmuwllmtaJWUJ! oduttl.wb wu{!llqhwm J!WY hwuwllwpq: 

Lwpnpwmnp - tftnp~liwllwli mumUliwu):tpmppnuuhpn qmqwllyhtntl. mh

uwllwu [!liqhwupwyntt.luhpnq' mq)llihp hli umhrtbtl.mt.l UJ:t2wtlwJp)l tftntftnJu

tl.nrt qnpbnllllhp)l utWJuwllllhpmu llhlluw~Iwll utJlnyhulihp)l llwnwqwpuwll 

hwuwp: 

OntJuhp)l ~)lttltntnqpwJ)l mhuwllwll hwpyhp)l dwuwliwllwll)ly qwpqw

yntun utrnhwli2mt1 t trnpnpwump-tftnmllwllwli w2Juwmwllpllhpn llwttt.lwllhp

utht q)lmw-tftnp~uwllwu hhmwqnmntpJ11tuuhp)l llnpwqntJll uhpnqlihpnq, n

p)ly li bwqhy unLJli ~hnuwplt)l hpwmwpwlluwll wllhpwdh2mntpJntlit!: 

Qhnllwplt)l pwd)lulihpt! li {<lhuwlihpu {!limptJ.ht hli uwllllwtl.wpdwllwu 

)lltum)lmmmlihp)l qhuuwpwlint}3jntll uwullwq)lmmpJWli hwuwp llwttt.ltl.wb 

l!tlLJUhp)l t>ltttl:tntnq)lwJ)l qnpbliwllwli w2Juwmwllpllhp)l bpwqp)l utrnhwli2lih-
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p)lu hullfWUJ.WtnWUfuwlJ: .C.m2tJ.J'! wnuhtntl ntUWUnqutp)l hhtn {jwtnWJlWC W2-

fumtnmup)l J!W~tlfmlf)W mwp)lutp)l tltnJl~Th UUJ.WtnW{j t l}.fltl.hL upwuy bwun

pwyuht pmJutp)l ljtuuwqnpbmutmp)wu UJ.Jlnytuutp)l mumtiuwu)lpmpJwu 

chutfwuwljwij)ly tftpnqutp)lu b. uwppwtJ.npmtiutp)lU: 

.C.)ltfuwijwu nt2IDT}.flnt~Jmun !iq)lptl.hL t WJU pwd)luutp)lll, npnup wnwtl.hL 

ljwpb.np tu pntJuhp)l ~>J'!t.tlmtnq)lwJ)l tJ(Jqhwump qwuupwyu mumtfuwu)lpnq 

nwwunqutp)l hwtfwp l.t $np~hp(J ljwphL)l t ijwmwpht tlWtnlhLJ'! tftpnqutpnq: 

Qum npmlf, tmuwpwutlmlf tu wqtLJ'! 2wm w2Juwmwuputp, pwu huwpwqnp t 
ljwmwpht mumtfuwljwu bpwqpntl. !iwfuwmtuqwb dwlltp)l uwhtfwuutpmtf: 

Opn2 w2Juwmwupbtp)l hwtfwp ptpqmti tu tltnp~tp)l ti)1 pwu)l tftpnqutp: 

C).w huwpwqnpntJC)Jntu t mwtlm, htllhtntl UIWJlfwuutp)ly m huwpwqnpmp

Jntuutp)ly, ljwmwpht tftpnq)l (JltmpmpJmU: 

Qtnuwpl.Jmti ijtuuwp)lti)lwl.Jwu p{JmJp)l w2tuwmwuputp)l ni tftb 

{!llq.qpljmtin pwywmptJ.mti t ruJu pwunq, np qpwup mumtiuwu)lpqmti tu 

<4tuuwp)lti)lwj)l» bpwqpntl uwfuwmtuqwb pwdumti, )lull J!nl)uhp)l ~J'!I!ntn

q)lwj)l wnwtlht bwtl.mtmu b. 2wm dwtfwuwq UJ.whwu2n11. pttfwutpn UUJ.wmw

qwhwptfwp t qwmwpht l}.W2tnWJ)lU UJ.JlWqm)lqwutp)l (Jltpwypmti: 

U2Juwmwupbtpu wlftltntltt.lmlf tu hwlfwUiwmwufuwu n{tqhwupwymtiUt

pnq m tqpwqwyntp]muutpnq, mpqmti t npn2 hwpytp)l mtuwqwu pwywm

JlnLJC)Jmun: 3mpwpwUl)nLJl ID2fuwmwup wqwptnhtmy htmn muwunqn ljwmw

pmtf t LWJ!nflWtnnp tltnp~tp)l qwpfi !iqwpwqpntJC)JntU, wtitltntltmti t umwyqwb 

wpqJmuputpn b. qpw h)ltfwu qpw hwuqmtf hwlfmUJ.wmwufuwu hllJlmqw

ympJwU: 

ill'uwunqutp)l mpwtfwpwumpJwu qwpqwytfwu b. q)lmttJ'!putp)l ummq

tfwu UUJ.wmwqnq ~tnuwpqmtf ptpqmti tu ummq)ll hwpytp b. fuul}.)lputp, n

pnup qwqtftJ.wO UU qnpOuwqWU W2fuWtnWUpUtp)l hwtfwp UWfuWtnhuqwO pt

tlWUUfl)lU hwlfwUJ.wmwufuwU: Opn2 fuul}.)lputp ijwqllhtm hwtfwp mqtymru t 
bwnwJht C).. lfl. Lt)lqmnpntl.)l (1983) ~tnuwpqn: U)l pwu)l Juuq)lputp (u2t.1.wb 

tu ,.) ptpqmti tu num umwb ~tnuwpq)l' wnwlly tltntltnfump)Wu: 

Qtnuwpq)l tl.hJ12ntti ptpqmti tu tltnp~tp)l wpqJmuputp)l t.1.)16wqwqpw

l.Jwu ti2wqtiwu UJ.wpqtyqwb tft~nl}.)lljwu, tpljwpmp]wu, tfwljtptu)l, bmqw-
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LJ'!, qwuqqwb)ll.t dwtfwuwlj)l ti)lwqnpuhp!!, npnup oqmwqnpbqmtf tu w2tuw

mwl!p{Jhp)l wlftltntlttiwu Lt hw2t.1.wpq)l chutfwuwlj: 

.C.wt.lhttlwbmti mpqmti tu oqmwqnpbqnq p)lti)lwljwu UJmphp)l ymywlm 

1.t J:!Uillw~l.ttpn (~nptfnqwutpn), tmbmJJC)uhp)l Lt nhtu{jm)ltluhp)l UJ.Wtnpwum

tiwu tqwuwljuhpt1 )lU~UJ.hu uwl.t pnt)uhp)l ymywlm: 

UwJphu)l Lh~tt.1.nt.1. lfwuljwqwpchuljwu )luum)lmmmuhp)l hwtfwp uwfuw

mtuqwb pntJUhp)l Mti!J'!ntnq)lwJ)l LWpnpwmnp-q.npbuwqwu w2tuwmwupuhp)l 

~hnuwpq ~qw: llJT}. mtuwljtm)ly ~hnuwpljn wnw2)1uu t Lt wuljwuljwb ~)1 ljw

pnq~thpb ~t)lllht ptpmppuuutp)ly: ill'um)l fulll}.pmtf hup hwtfwUJ.wmwufuwu 

qftmnqmpJmuutpn l.t wnw2wpljmpJmllutpn mqwplJht t]pl.twu)l tiwuljwqwp

dwljwu )luum)lmmm)lljtuuwpwump)Wu l.t ljtuuwpwump1wu qwuwqwul}.lfwu 

tftpnq)l{jwJ)l wtip)lnU, npn 2wm oqmwljwp {jLJ'!u)l tftp htmwqw w2furnmwup

£thpmtf: 
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-fil illlq1]1U1U~mp :}lumnmlfnUI]Um, }lUI]ntlldpqpl)tJttllql] tlfmphmltnumqfi 
1 

qm}l 

-mmhml]mpqmn illlu 'illumqm}l TJml] =J. f}lummq I]IJBOd l]m~mmuu :t}h!Jdl]tln tlfi 

-1uqmml{fnn ,illlql)punudtJu 'l}mp2ullul]Jllluq tlllql]ltllldtl<tull~tlJl l]l{fmhuhuOqfi 

,illlql]~m}lullunJullqtlJl 
1
1]\{lqtlfi l]tlfmmmltinttotilb 1]!1 pmfi~mJ]nmp 'l]mfemu 

-m?J]2umu<t ,illi!J1]1]tlJlllmpull~tlJ1 TJ illi!Jl]JlUntinttol{lb 'illlql]JlUntJnttollqfn 'l}mp 

-llu}lmmnqqmfn 11 J]mpqmmm~ tlllqtnllmg ,illlql]Jlunullq<tn 'l}mf81Ullunllmp1]tlf 

-mO&Illql] ,illlq!]punuhtll'l]mpfim3mum tillqemfl] ~tlludmmqp 'qmpn{Zmdmllqm 

tJllq81Uf1] ,ilfil]mfi l]tlfmphmlfnubi]=J. 
1
1]mpfim3mum tl81]mllm8m0&111llumqllqqn 

'l]mpqmmm~ tlllqll3mnJqm ,ilmmllmfnm titi31u1J 'l{hq~l]tlnumu<t ,illlql]mnml 

-fnullulif 'l}mremum?l]Z ,illi!JI]J11Utlllbl]ul1umtlJ1 'illlql]Jlunudtiu 11ml] J11UI]m3mu 

-m 1]!1 ptu~mhtllluq 'pmnJ2mdmllqm 11 hqdl]tln tl-mu ,il~mhtllluq 'illlql]nqfi 

-ullfn J]mqrtihl]~q llulud tiO&I =1. p1ullm}lmqqu 'mtlfif}l]lU<t J]mpfiqmnJutfl TJ IJmJl 

-l]mfnqmfn tlfmtlfimpllu<t1Jtl qmqmbJ]mump =J. pmllmmmq JlluO&I ilhtllllll) 

:l{fmphmlfnulmtiq ,llc;'l]md ?titt 11 illlqlJllti 

-UI]mbJb l]q J11UI]IDJ1llqmllu 'tlnmpllc;'J]md l{lq}lm =J. JllU}ll]mpmd J]mphmlfnum 

-tlfi nl{l!j~llmdl]q l]mpfimbm<ttillml]qg ~illlql]lutillml]qfi TJ illlql)punudtlu) llql] 

-iltlUI]mbllo llufiql]lU ttqm"}lfituumq 1JtlfmJ]mlldpqp ?u 11ml] l]mt) :qtillql]btiul]mb 

-llo l]m~ml]Jltlq llulud tiO&I =J. l}lUIIlmq ilehur)il IJtlfmJ]mlldpqp tldqm]lfhuumq llu 

'=I qm}lfi1ufimtnm JlPfn :qUm 11 illlql]punudtiu 'illlql]~m}lullunJullqtlJl 'illlql]Jluntin 

-11otllb 'illlqi]Jluntinifollqfn 'illi!JI]I]tlJlllmpullqtlJl 'illlql]Jlunullq<tn 'illlql]Jlunuhtll 

'ilfil]mfi 1Jtlfmphmlfnubi]=J. 'ilmmllmfnm tltl31u1J 'illlql]J11Utllli11]uttumtlJ1 'illlql]iltlm 

-nmlfn ,illlql]iltlUI]mbllo 11 ilhtllluq tl33d 1]!1 J11U"}li]Ulb Jllufmphmlfnumtig 

:il1]mpfim3 

-mum tlllql]lmtifilJ!JIIlufnmllm~ql=J 1Jtlfml]mlldpqp ptuaad TJ ill]mf8mum?1]2 'l}tlh 

-qdl]tlnumuct =1 ptufil}mJ]nmp 'mtlfif}l]lU<t J]mpmmhmmllm 11 l]mpqmlq tlllq81Ufl] 

=J. J11Ullmmm~ ill]mlldpqn fttlli!JI]Utlufn\{111 fitlllql]filu~mml{fnn =1. qm}lphm~ illlu 

'ill]mlldpqp qtimmphmlfn qm}lmpo dpmf81Uf}IIlmq J]mf}mllullml]il'~tlfil]mtflme 

-mntiq =1 J11U}11]1Ilb qmm tlei1Jmllmell]tlfmhu11Uflqfi tlllq1]3tl3d qmqmmuu :ilqmu 

-llmqmp J]mf81U!J1]1uqllubmnl]q~ mllu =1 ptu}lllbm81ul)d }lufil]ullu 'ilp1upllmZ 

TJ ill]tufehu~tJmnml=J 'ill]lUf(')m~tifimqmp tlfmphmlfnumtifi =1 lluTJllmq pmttl]mfq 

t13Co :illlql]bi.Jul]mbllo llu}li]IIlb 3qp mllu TJ l]mphmlfnumtifi '1!1 J11UJ1hm~ ile 
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-1Ufl] J]mf}mi]Jltlll tlllu '(qmphm1fnumullfn) ilmnmlfnumullfn =1 J11UI]fiqllmdh ili]1Uf 

-8ml}m1]1Ullmfn 3lludpm tl33U :l]tlllql]nqfiullfn 1]mppllm2mllqm 11 J]mpmmhmm 

-lim 'qmpl]mlq tillqelmfl] =1 Jllufif}ml]nmp 'ilqc;' 11 Ul]lufdmllpm 40&1 =1 p1u}luqmfn 

-m 'mtlfif}l]lU<t l]tlfml]mllml]qq lll]ml}ml]mfnmZmfn =1 J11Ullmmm~ ildl]mllm{'J :qq 

l]llqetufl] l]tlfml]tllill}qfn lll]mhuhuflqfi ilemfl] l]ml}ml]Jltlll ti81Jmllm8m33tf 

:J]lfm 11 plubc;'mllm~llq-gm ,Tic; f}lummq tlgm 'pmfim3mum till 

-ql]lumqmflll tlllql]btlmnmlfn 
1
J11Utlu}lmphmq tldl]mllm(') 1J4fmhul1UClqfi bl]tlfn 

'llq1]1]1Ufehuqmmqml]c;'l]mUm qmmmqmllmf ttllm2 tlJ1 tigm 11 tittqmltfimumq 

tl33d J]mf}mmud I]!J lq"}llluflmllc;' J11Uttfim(')l]il tlfmtlfilUClU}l=J tlu 'ilumgmmfn =J ufn 

:1]mf81uumb1]1]n <tullmuw"}lm l]q pmllmmmq qmm t1nf1ul illlqnf1ud ?mJ]mt) 

:J1ullc;' qm}lllfi ,JllUUUl{ 11 J11UmllulUI]ftJ1 

I]!J J11U}11]Ulb illi1U3 TJ illlqllllmm IJtlfmttqmq 'ilhmb 1u88mnlqm ,illlq81ufl] m2qp 

-mllql]m llmpmq fil]mllfl :qq pllm21Jm I]!JliUI]mqmllqdmllmq ilnmp qqp tlllqnhli(J 

fttll}ml]mllq J]mpl]n 11 fitldflUI]d tittl]mfq fil]mlll] =1 qm]lnJmq ill]mlfn lllUI]mqbl]il 

l]tlfmdqm}lfhuumq tinhud J]mqm3lludpm 11m1] nqfn?l]tl 'lf30d J]mqmmuu 

:llu"}lm 

-tlJl btJmd l]mpfimphmd TJ tlfmtlfif}l]lU<t 'tlttqmllfi1Uumq tltl!JI]Jlhtll]mbllo nqfnllu 

=1 plu]lm!Ju il3tl3d JlPfn :illi!J1]1]1Uf8mllqdllmm qmuq 113\{Jl tlllqdpnJ 1mf2tlqullq]l 

11 illlqllllmm l]tlfmdqm }lfi1uumq tJBOii 1]\{fiq"}lhllmfn d pmf 81UtlunJ }lullql]l]lufdlull 

-tinmi]JllUmu J]mpfimbm<ttlllmqqfi qmltfimllqdllmm TJ IJtlfmqmmtiumliJ]mp-l]tlf 

-ml]ullmqql=J mbmmq:7 ~li!JI]IIlUtltlmf}1U=J) IJtlfmhtllluq 11 (llql]mutitlmqullfn) l]tlf 

-mhtilluq?l]tlJl ,tldJlnJ 1uqllq 1]!1 lq}ll]mpmd illi!JI]Jlhtll]mbllo 
1
1]mf81Ubllmd J]mp 

-llu}lmphmq tlllq1]3tl3d mnil 
1
J11Ul}mfpmllmfllmq lmffil]m n11U!t1J q bllmqmpmq 

qnt"}lfif}mfnmf}nJulJl Uufi!JI]lU J11Utlu}lmphmq bllmd f}1UIIlmqmli1Uf il3tl3tJ 
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qwo tu 2J1Wtmb opqwuwqwu II hwupwJ(lu UJmptpntl: 4.wqmnm mmu qw

mwpmu t ouunrnltlt qwpqwqnp(l~, UIW2WJ1WUJntJ3hJllt qmrnwquwu II wn 

~muqyltwuh)l: t222mu u1mphp(l rntqwl}tntuuwu tltpwhuquwu, UIW2tnUJWU

uwu II n£tqmuuwu qnpomu qwpiinp t llltwqt.fwttlfwJlt qtpn: 

Os!lt2n WJU ttwlttrnu t, npntl qwpttlt t uquht opqwu(lqtflt pwquwqnquw-

u(l mumuuwu(lpntJ3J11LU{!: 

~l"SfllllLUQlJlfu flfll1\\JU llflU}tq ~UUU4UflQ. 

5tu.nnuu wquwu rnwpptp pwqwqpwuwutp n£tqqpqnq, J!WJlfb pwquw

~lt qJ.tulllhJlu hwuwqwpq t, np(lu hwrnmq t qJ.tulllhJlu ~wqw II qftulllhJlu 

tf}t2wttwnc fl.ltulllhJlu hwuwqwpqtpn pwquwqwu tu, qpwuy tu UIWtnqwunuf 

uwii lJ.ntnJ.tquhp{!: lmtnftq tnu1lnLJJ3Uhpu n{tqwo tu qmq}ltn qftulllh)lu hwuw

qwpqhp(l II (luqwqwu tmbmJpUtp(l t.flt2ltlt hwtntlwbmu: lmtnftqutpmu uwu

u(lltutpn hwuqtu tu qwtltu tf}tyttlthp(l ~IIntl, npnuy ut<'mtpJmun tnwtnwuqnuf 

t 0,1 - 0,01 tf}tqpnu(l uwhuwutpmu: Lmtnltq tmbmJJ3lthpu nurn lflt2wtlwJJ1lt 

lJ.pmu tu h(lq)lnttnt, Wtqnqnt II WJl wumuuh)l: UJ3h qntn(lqn tmbqwo t 2)1nuf, 

hwuwqwpqn qn~tlmt.f t h(lqpnqnt: 4ntnltqlthpn, nplllhu h(lqpnqnth[l, tltunuf 

tu tt.fmtuJ.twutp II umullltuq(lwut)l: Umulllhuqltwu WJU ltntnltqli t, nprnhq 

q(lulllhf\U ~WI{WU qrnuqmu t lllltUfl t.fwuu(lquhp(l ~IInq, (luq flltulllh)lU lflt2W

qWJJlP. htqmq t: tunqu(lwutpu WJU ltntnltqlitpu til, nprntq qltulllhJlu ~wqwli 

II q(lulllh)lu Ult2WtlWJJ1P. htqmq l:: 

4ntnltq tmbmJJ3Utpn ~tu wuybmu 1J.ltuwpwl}twuy(lq pwqwup(l lflt2n!l, 

(luq (luqwqwu tm<'mLJJ3lthpn hh2tJtntJ3JWUJ! wuyumu tiJ: lljq tnW)lph)lntJ3JWii 

qpw t h(luuqwo ltntn(lqutpn qp(lurnwtnJ.tqlttp(ly wu2wtnhtm q(lwtltqlt hw]m

u(l tqwuwq{!: 

fl.(lulllh)lu lflt2WtlWJ)lntU ltntn(lq uwuu(lqutpu (lphuy hu tfltwyumu W]fl 

lflt2WtlWJJ1P. qwqunq UJmphp(l t.fnthltmtlthpn: llJil. hpiintJJ3P. qn~tlmt.f t unttlw

mwy(lw: UJU qhlllpmu, tpp q(lulllhJlu ~wqn 2mpu t, tpiintJJ3n qn~tlmt.f t h(lq

pwtnw\Jllw: ~htniiwpwp ylttnnllltWitUWU h(lqpn~ltl ltntnltq t: 
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Qmp qnpyltttm flhlllpmu qntn(lq(l uwuu(lqutpn tnwt(lu tu UUtnqwop II 

ltntnJ.tqn tltp t woqmu qhtlt: fl.w hwtnmq t pwpwpnuutp(lU, UU10)1Uhp(lu, 

utputp(lu, y(lutnwutp(lu II wnu: 

lmtnJ.tq uwuu(lqutpu mutu tthqtnpwqwu tltmr. .C.(lqpnt.tnttpmu 2mpu m

u(l qpwqwu tftyp, (luq qntn(lq uwuu(lquhpn' pwywuwqwu: Ullllttnwqmyutpu 

wnw2wyumu tu wu~(lnuuh)l: lmtn(lq(l QWJnLUnLJ3JnLUI! UIWJUWUwqnpqwo t 

UJlW uwuu(lqutp(l tthlttnpwqwu tltypnqii h(lqpwtnwy(lwjnq: 

U[.lt tthlttnJlntlttn UIWJlmUwqnq ltntnltq tmbmJputp(l Ut2 pwy pnqutup 

l:thQtn)lWQWU hnuwup, WUIW qntnJ.tq II q(luUih)lU lflt2wqw]p(l uwuu(lqutpn 

qmqqqtu qtllllt rnwpptp piitnutp, WJfl tpiimJJ3P. qn~tlmt.f t l:thltrnpw~nptq: 

4ntnltqw](lU uwuu(lqutpn W)ltnwp(lu tnwpptp qnponuutp(l wqqhyntp

JWU tnwq, tltyp(l uwuuw1J.lt qnputn(l qwu 2J1WI{Jlquwu flhlllpmu untnhumu tu 

(lpwp, qnpyumu tu (lptuy J3nLJl QWUitlWO 2JlW](lU pwqwup(l tflt uwun, u(lw

umu II Ul0W2Wylimu l:iu wtlhtlt Utb uwuu(lqutp, npnup 2J12WU1Wtnqwb tu p(l~ 

pwuwqmpJWup tmb(l~lt uwuu(lqutpntl: llJfl tpiintJJ3P. ltn~tlmu 1: ltnwytptlw

y(lw: 4nwytptlwyltwJJ.t dwuwuwq tnhq(l t muhumu ltntnltqlttp(l tltYPlt uwu

uwq(l ~ht.tnpwymu, lutnwywo qntn(lqwj(lU qntlt WOW2Wymu: 4ntnltfllnLOnLJJ3t! 

pwdwuqmu t 2 ~wlllt, npnuylty jmpwpwU~ntJlt! UIWhlllwumu t (lp htqmq 

J!UnLJJ3n' ltntnltq UJntJ3htmtl hwpmutn uurnqwop(l II qptpt tf}tyttlttp ~llllllJlnt

uwqnq tmb(lw: 4nwytpqmy(lwu qWOW2WUW1 hpt qntn(lq tmOntjp(lu wqh

twyutup hwqwnwq tltYP mutynq WJl tnt0nLJJ3 qwu 2nLJ1 tutn'l tf}twyntJ<ljntU 

(utq}lprn, wytrnnu~ 

4ntnltqlt lutnmJ3Jwu pwpwwyuwu, 2m11 lutn'l UJmptp(l, l:thltrnpnwrnut

Jllt, ~tqnp wqtp(l tultrn tmbmJpUtp(l wqqhyntJ3JWU rnwq, 2hpuwurn(l6wu(l 

pwp~pwyuwu qwu ywbpwyuwu qtlllpmu ltntnltfllt qltulllhJlu ~wttn wu2wtn

tlntu t qltulllhJlu lflt2wtlwJJlltY II rnwwu t uurntlwbp: llJfl tpiimJPt! qn~tlmt.f t 

uwqwpqmu qwu qnwqmuwy(lw: 4.hJ12ltu(lu qtlllpmu tnhq(l 1: mutumu ltntn

(lq(l tJllttl uurntyntt.f, wJu(lupu' tmbmJPn pwdwutlmt.f t tpqm' lllltuqii htqmq 

tltnttlt: 4nwytptlwy(lwu rnwumu t qhllllt wurn(lfiwuwqwu qmuqmumy(lwJlt II 

WUIW ltntnltqlt WYPlt wlttl ~ht.tnpwyuwU: 
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lntJUft l}tntlt~W pnqfthtml WJ'l WU0}3Uh(lft tflt2mf U~Wtnnu.J hup, O(l wnw-

2ftU l}tn(l~ruunpnui Sftuqwtlt h(lltntJP ~lt hw.Jtnltwphpqnui, 2-pqnu.I Pntll t 

w(lmwhwJUltl.wb: u1mu l}tn(l~wunpuh(lmu Sftuqwtlt hpl1ntJPt! qhp11w mw(lphfl 

ftumhuufttl.mpJwup: 

Sftuqwtft h(ll1ntJI30 PnLJl t wpmwhw}mqwb ~h(lwq(lft wlllt tmbntJpntu, 

hwlihtiwmwpwptwtl.' hqliqltw2Wpwpft tmbntJpntti, npft tintlillmtltlipu wtl.litft 

tilib lilt, ftuq qntnftq tmbntJpntu WJU wtl.litlt twtl. t w(lmwhWJtntl.wb: .Cwmqw

UJ.liu tWq t W(lUlWhWJUlqWb OULWJft 1 %-wftny tnt00LJ}3ntU: 

Umwyqwb mtl.JWtllli(lll wpmwhw]mht WllJntuwqnq (wq.l): 

Urumuwq 1 

Uhl\folhhp Swpplipwlt SJ:tbqw[}llipbm]p[! 

1 Ofu!pliptwb}lpunfll.!.ntl wuywb pnpwb 2nLP QwywltWJllllf t 

2 Q.npwb 2fll p C..ntfl. t W(lutWbW/Ulq uKJ 

3 l.{bpwqpjl Wllll Ju)lm tmbntJP C..mn t wpmwhwfUliJ.wb 

4 lfttliqliwzwDWPP Ju)lm tntbnt)lil Lwll t wpmwhwfUlqwb 

5 lJwlmtzwqwq.rnJ(I p.wliwp}l PlllJlllllOntJP lwq t wputwhwjtnqwb 

6 OutwJlt 1 %-wbny znh .C.wmqWUjliU [Wq t W{IUIW-

hw)tmlwb 
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UClUUSlflJ~ 2 
tmwglipl{wgpw L.ljnwqmuwgpw 

(uwljwpqnui) 

UJT7tplipi.J uwppwtfnpmtfUliJL 

Outw, ~npwb 2nt(l, pfttlftwqwu pwdwq, WUJ.WqJw ~nq, UUJ.ftfltnWJpny, ~liJlt 
fulttn }3nt(lti, l}tnp~wl!npltli(l, tfttinl!w~~m, ~tl.lt uulftmw~my, qli(lwqpft wq, ~w
twlt, qliuyftwl!qftnthm: 

tmwgtpl{wgpw 
U2Ju wmwupft [!{Jpwyp!J. 

lllwmpwumlit OUtWJft 1 %-wl!ny 2nh: Dwqmli(lftwltliflft hlimwqw qnpbm

l!lint~JOtllfty fumuwl}tlitm hwtiwptmbntJ~ftu wtl.litwyllht 1-2 qwpftt mntmntl1 

~nqltlit tflt pwl!ft op: Shqft qmuliuw qnwyli(lqwyftw: Dwdwqft hwmwqftu ~w

nw2wuw pwu~(l hhqmq' fumwywb qntnftqwJftll qnt, flu~ tlhflftll 2li(lmmti ~w
nwu~uwl!w tntbftw q(lhph tiwpnt(l 2hflmn: 

tmwqmuwgpw (uwljwpqnur) 
U2/u wmwup}l [!(Jpwyp!J. 

l.f.h(lylllit tnflu l}tn(l~wl!npuli(l: Unw2ttu l}tnp~wunpft tihs! ty{tlit pliJft 

pmpti 11 'lflW tl.flw wtl.htwyltht tilt pwuft qwpftt tlttinuwppqft fultm tmbntJp: 

lfttinuw~~tl.lt wqqhym~JWll mwq phJlt pmfltln tiwqw(lqqmti t, npu wpmw

hwJmqmti t tiwul!wqft qmltwLW~nttinq 11 pwdwqft hwmwqftl! timq 2li(lmnq 

ltumqwbpft wnw2UJymtinq: Upq(ln(lq tjm(l~wunpft lih2 tyltlit ~tl.lt UUJ.pmw~my 
l.t rutw qpw wtl.htwy{tlit qli(lwqpft wflli fultm tmbntjp: l.f.li(l2fluftu wqqliymp

Jntltfty uUJ.Ilmwqmyn tiwqwpqqmti t 11 liu~w(lqqmti p{twl}tnfutiwU: Oppnpq 

tbn(l~wl!npmti llmJUUJ.liu tylllit ~tl.P uUJ.Pmwqmy 11 mwpwyltht tlftllt11 tiwqw(lq

tllitn: 0n(lpnpq l}tnp~wunpft tihs! tYltlit qliuyftwl!tl.ftntlimft tmbmJp 11 UJ.whlit 0-

fty ywQfl 2li(ltiwumft6wl!ft UJ.WJtiwuulipmti: lmbntJ~t! npn2 dwtiwuwq pnql!lit 

uwnwb tl.Ptlwqmti: UwnntJYt! hwttl.htmy hlimn l}tnp~wun~ft hwmwqftu wnw-

2Wllmti t uumqwbp, ftuq qhflftu tiwunui qwuqumti t tiwpntfl 2flP 2lifltn: .Clim-

11wpwp pfttfltwqwu 11 2liflUwJftlt wqqliympJmltpy uUJ.Pmwqmyulipn tiwqwpq
tl.mti lilt: 
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UChJUSUu~ 3. 

Bpmnuttwquwjp zwpdnui~ 

CJs!2mt1 yflmnl4ttuttt1wu qmutl_mti t wuttl!qhwm zwpdtlwu tlh2= P2fl2D. wrl

tnwpflu lt uhppflu qnpbnuuhpfl wqqtyntJ6JWU u(Jwmtlwtlp ymywphptl_wb nh

w(Jyflwu wp.mwhw]tnnttl t Uwh yflmnl4tW4UWJfl zwpdtlwU wpwqntj6JWU tfln

tflnfuntp]ntUnq: 

5fltnnl4tWtttlwJfl zwpdtlwu wnltwJntf3JnLUt:! lJwtl pwywlJwJntf3JntUn, Uflw 

wpwqmpJwU tflntflnfumf3JnLU(! lJwpnq t tl.ltwJht pmuwlJwu P22fl ~mulJyflnUwt 
wltmfltlntf3JWU tl.flfiwqfl tlwufllJ, pwufl np yflmnl4tW4UWJfl hnupfl hhm tlflwuflu 

zwpdtl_nui tu tltmwpnlflmutpu, lt P22flY P2fl2 tflnfuwuytl_mtl tu mwpphp wq

qwuzwuuhp: 

5flmn14twqtlwJfl zwpduwh fupwumtln P22fl qtuuwqnpbmuhntf3JWU w(J

mfltl.mf3JWU pwp~pwytlwu ymywuflz t: 5fltnnl4tWl(UWJfl zwpdmtl!J (Jwphlfl t 

phmpwqptt' npnzhtntl upw wpwqnt~Jmuu, npn qwfutl_wb t nz_ tlflwJU zwpdflz_ 

mdhpfly, WJL uwlt yflmnl4tWl(UWJfl tlwbmyflilntJ3]ntUfly: 5fltnnl4tWl(UWJfl 

zwpdtlwu wpwqmpJOLUtJ qwphlfl t npnzht tiwupwqflmwlW mwq' qpwumtl 

qmutlnn tlwuuflqhhpfl zwpdtlwh hfltlwu tl_pw: 

B}ltnnUJ.LWqUwjp zwpdUwfi wpwqmpJWfi qwpqwl.j_npntUl! LlllJUp 
t. p}lu}lwqwfi fiJmphpp wqqhgmpJwfi mwq (Uu:b, l)."U:b) 

U]Titplip lt uwppwl/npnufliliJL 

ttnqhwJfl mhpltuhp qwtl tlwlfluuhpflw, tlwupwqflmwlt, wnwpqwJWltflP u 

btubqnq wl4wltflhhp., mwp 2nt(l, UD!b, fl.u!b, oltntLJUt(l tlfllJpntltmp, wuhqUh(l, 

ufllJp.ntlbmpwlJwu pwUnU, tl_wj(l(Jhuwz_w$, uhqwUfltWl4tnhp: 

U2fuwmwlJpft [][Jpwyp!J. 

ttnqhwjfl nU~JOLllfl qwqwphwJflU J!OllJ!112flY Ol. hhnm wnmu~uwyflht mh

pltUhp, mhqwtl_npLt wnwplJwJWltflP Wl4W4m tl_pw' 2flWJflU tll"l2wtl.wJ(lntt1, 

pnqUht 10 pn14h u tul4W qflmht tlwupwqflmwltfl mw(J: Qumpht tlfl2flU 211fl 
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tlmn L4Wfl4 hpltwynq P2f12uhp lt tl(twufl'lUhJlfl zwJtchfwu wpwqntf6]tuu hfltfwu 

tl_pm hhmllht yflmnunw4tltuJfl zwpdt1wutt 

1Jtnpnl4twumuhpflzwpdt1wu wpwqmf6JnLU[l npnzht z.wtJ!html. w1u £wuw

l4Wflhn. npu OpqwUnfl'ltJ lUUl:JUntti t uJnmlnp dwtfwUwljnuJ: 

u14wmw(Jwhwpt1wp t uumpht oltmuwp tlfl4Imt1hmpfl 10 pwdwutlmu

pflu hwtlw14wmwufuwu hwmtl_wb: LtwJp!Jhuwz.wtJ!fl oqUOLJ3Jwt1p hwztl.ht w1u 

dwtiwuwlJn, npu l4htnp t wuyufl Pl0fl0l4LWUtn[! WJfl mwpwbntj6]ntU[t fl.Jlmwp

ltmtiUhpn (Jwmwpht 10 PL"P"l4tWumuhpfl hwtlwp, 10 P2fl2Uhpmt1: 

5fltnnl4LW4UWJfl zwpdtlwu wpwqntj6jWU tl_pw LOlJUfl W41)-hyntj6]nLU!] 

yntJY tnWLnt Ut4tutnw(Jnq UntJU (Jhp14 tl_hpyflht ttnqhwJfl tnhpllf! lt qflmht 2Ptu

JflU till2wtl.wmmt1 yptl_wb tntJufl mw(J: Uflwdwtlwuw(J hwztl.ht uwu Ptnpn14-

twumuhpfl zwpdtlwu wpwqmpJntUtJ ttnqhwJfl WJU mhpltuhpfl tlnm, npnup 15 

pn14h qmutl_ht hu tthlJmpwlJwu ttutll4fl (100 tl_m) LntJufl mw(J: 

5flmnl4tW4UWJfl zwpdt1wu wpwqmpJmun' ltwfutl_wb l4WJtlwuuhpfly npn

zhtm Ul4Wtnwltntl. bwblJwl4wltm till lJnqtlmtilJwphyUht 5.10-3 u fumnt~jOLU 
muhynq liU!b-fl tntbnt]~, flult UjntU ltnntlfly ~flLmpfl ~llf30tl. Wl4W4nt mwqfly 

hhnwyflht 2nLPtt Dpp mhpltu qmutl_mti t UD!b-{l tmbnlJ~fl tlh2, npnzht yfl

tnntlfLW4UWJfl zwpdtlwu wpwqnt~JnLUtJ: UntJUwmfll4 tflnp~ (Jmmwpht 5.10~ 

futnntj6JntU muhynq fl.l.J!b-{l tntbnt]pnttl: Uflwdwtlwuw(J ttn'lhtuJfl IJU~JOL!l!] 

ltwti tl.wtfluuhpflwJfl mhpltfl (Jmnpn mhqwtl_npht 10°C, 20°C, u 37°C 2Pntl. LY

tlwb pwbwiW tlh2, ~nquht 20 pn14h u npnzht yflmnl4tW4UWJfl zwpdtlwu wpw

qm~JntU[t Stl.Jwtuhpn mhqwqpht wrumuw(Jmti (wq. 2): 

t1 Umwytl_wb mtl.JWtuhpn hwztj_wp!Jht u hu~wp!Jht tl.flfiw(Jwqpw(Jwu tlzw(J-
wu num hhmltJwL pwuw~h}l 

M=~ 
n 

npmhq M tlfl2flu ~tl.wpwuwlJwuu t, L
0 
-wnwu~flu z.wtflmtluhpfl qm

tiwpn, n -z.wtflmtiuhpfl ~fltl.tt 

15 



a 
m = Fn- uJuww tflt2Jt(tn 

~npnuuwum(ttplt 2Wpdtfw(t wpwqnt}C}Jm(tn plmt}C}wqphLnt hwtfwp w[th

pwdh2tn t npn2hL oqmuwp-tfltqpntftmplt tfhq Jlllldw(ttfm(tplt wpdtpn: f}.pw 

hwtfwp wnwpqwJwQltp uhqw(tlt tl_pw mhqwtl_nphl tfltqpntftmpwqw(t pw(tn[tn 

u WJ(t hwtfwmhrthl oqmuwp-U}tqpntftmplt ymyw(twQit mqqnt}C}JWUJ!! ..C.wtfw

mhqhl (twu tpqm ymyw(twq(thplt qpnJWqw(t Jlllldwutfm(tp(ttpn: UJ'l ~pnt{6-

JWtfp npn2fiL tfltqpntftmpwqw(t pw(tn[tlt (A) u oqmuwp-U}tqpntftmplt (B) Jllll

dw(ttfm(tplthplt I6lttl.n hwtfwmhqtl_wb qhmhplt tflt2lc Ptfw(twLntl. tfltqpntfhm-

r . n•uun(tlt pwd-w(ttfm(tplt wpdhpn (10 tf4tf)' qm(thl oqmuwp- tfltqpn

-'1-nTJ (C): 

Ptfw(twlntl. WJ(t dwtfw(twqn, nplt u.u.... "---h.-.h 

10 Jlllldwl!tfmlJpn Pl"Jl"lliLWumlt w(tytlw(t hwtfw)l, qwptw L ....__..._ 

lJntJfllllhU hw2tJ.hL PlOJlOilllWUtnlt 2WJldtfWfJ wpwqnt}C}jntlJn (10 XC uqtf): 
ULfJhLntl. $np~lt tmlJwLlJhplty' qwmwphL hwtfwlllwmwu}uwfJ hl{[lwqw

ynt}C} Jnt(thp: 

UqJntUWQ 2 

8ltmnlliLWllUWJlt 2Wfldtlw(t wpwqntpJOtlJn mwpphfllliWJtfwlJfJhpmti 

utnJUIUJtwuwWipp olimuwp-tfltq:. l~npnuuwumiJI:;p)l 
prultimplt 10 pwctwlulmhpp why- UIJywb hwmll_w- 2UJpchfwh wpw-

Swf\phpwq uwh dwuwhwltn, ll.Jllt. IO!t lipltWJUilPJnl- qrupJmhn, 
hn, ultli/!lplt ltwu 

1 2 3 4 5 0 lllt2· Ultli ltwu uu uu/ll.~tlt 
(M:tm) 

O!nlwb truJup 
UJWJUWhbbpnuf 
100 !lm [WUUJP 
tmJultmwlt 
Qmp;IO"C 

Qmp,20"C 

Qmp~ 

5,10" UUU!b 

5,10. UfllJ!b 
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UCiuUSUUP 4. 

Swpphp hwuwl! mfihgnq P2P2fihpjl gpumtytwqtiwJp uwc)mg}ll!nt~Jwfi 
npn2mup ghfimpjl:}>l:uqwguwfi uhpnqnq 

Lrw(t yltmnuuwqtfwJlt tfwbntypqnt}C}JW(t npn2tiwfJ t1}t pwblt tqwfJwqfJhp' 

uuwqtflllJtmJtQ, tfltqpntfwfJltlllntLJWmnpJt oqlJntpJWUP, yhlJmpJt~ntqwytfwlJ: 
8hlJmplt~mqwytfwfJ tfhpnq.Jt hlttfpnttf {lllqwb t Pl"Jl"lliLWUtnlJhplt mh

flW2W[ldtlwfJ wpwqmpJntlJn qhlJmpnlJwfumJU mdlt wqq.hyntpJwfJ mwq: 

UJTilfiJhp lL uwppwl/npnu!lJhp. 

tLnq.hw, yhlJmplt~mq, tfwfJpwq.Jtmwq, wnwpqwJWQltp u bwbqnq w111w

Qltl!h)l, yhlJmplt~ntqwJltfJ tltnp~wlJntalJhp, qwpnyltqlJhp, wuhq, lJ2mwp I<N~
lt 1 lJnptfwLwfJny lL hphpJt 10o/o-w(tny 2JlWJltfJ PntJLLntbntJI6lJhp: 

p 

'Uq. I /:z1HJbwjJI tnbpbft ppjlpfibpp 
gbfiwp_Mmll}wgnuf]lg bbwn 

w. qwq~liwJJlli 
J! . b!ulliwJJlfi 
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uwult P2lt2Uhplt J)lOJln~tlt hwtnltltubplt tnhTJ.W2WJldt.ftuUn: uqwtm1ntU t, Ofl 

qwqwfc)UWJltU Ohp P2lt2UhJllt Uh2, nptnhTJ. yJ'ttnntJ.IlW4UWJlt uwomyltltntfcl]ntUp 

wtlhtlt ywOp t, ptnJln~lttlt hwmJ'tqutplt U}twltniJ.lfwult tnhTJ.wzwpdn lthutnJln

uwfuntJU ntdJ't Wt.tl).hynt{i}]WU ntT].TJ.nt{i}]WUP, l.J. I.JmtnwqntUU wtlhtJ't WJltnWhtuj

mJ't~ t, pwu hJ'tliUwJJ'tU uwuJ't P2J12utpmlf, nptnhTJ. yJ'tmnuuwqlfwJJ't lfwomyJ't

I.Jm~JntUtJ wtlhtJl pwfl.W t (uq.l): UJumhtml.J. WJIJ. llmJu mtpl.J.utpn 10 pmq_t 

mhTJ.wtlnflht btahJllt 10%-wuny 2JlWJltll ~mJttmbmuamu l.J. ltllltltll ytumplt~m
qht30 pnlJ.Ih: t:JtahpJ't 2flWJltU tntOntJ~I! lfwhwyumlf t yJ'ttnnlJ.ItW4UWU, fuwfum

qmlf tu UflW ltntnltiJ.Wl hwmqntta]ntUUbpn, t]UI.Jumt.f t uwomyltltnttaJntUl}, OJlU 

wpmwhwJtntlmlf t ptnJl~lttJl hwmttltutplt tnbTJ.wzwpdmlfnq: <l>np.'Jlt J!Wfl.'Jfl 

Wfll).]ntUwtlbtnnt~jntU WlJ.IWhntlbtnt UlJ.IWtnwltntl tnbpl.J.ubpn, uwfuwlJ.IbU qw

pbt.}l t tnbiJ.wqnpl:it I<NO:rlt 1 unplfwtwtiny tntOntJiamlf: C.wJmUlt t, np K-n 

J't2hyumu t yJ'tmnlJ.ItWl{UWJJ't uwomyJ'tlJmpjntUI]: 
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UCIUUSUU.Q 5. 

.Qwylt ounlfnmltlt opJ'tuw~wtlmtfclJntUuhpJ'ty pmuwqwu P22ntU 2Jllt (6w

tJtwllytt}lmpJntUtJ ltwmwpqmu t uwl.J. qbuuwlJ.Intlttftpuhplt mn~htm hlttfwu 

qpw: Qplt hnuplt ntTJ.TJ.nt~JntUI! WJU l).hlJ.Ipnttf UnlJUlJ.Ihu npnzqmtf t J!22mtf l.J. 

t.fll2Wti.WJJlmtf 2fllt pJ'tU}twltwu lJ.Inmtuyltwtlt qpwq.J'thumttu hwlfwlJ.Iwmwu-

tuwfu 
Cl.ltulJ.IhJlU hwtfwqwpqtplty hJ'tq.pn~ltt ltntnJ'tq.uhpJ't 2flntU mn~htm hwm-

qmpJOtUI! uta U2\llUWltntta]ntU mutt tplttnWUWJll). P2lt2UhpJ't, J)WflWpnuhplt l.J. 

btmt utpillifllt ltnTJ.lflty 2fllt lttwtitfwu hwtfwp: Cwm utptftpmu WJIJ. fiuznufu 

hwuiJmu t U}tu~l.J. 100 Ull)w: 

Ul:ipilliplt mnlhtm qnpomtf hwmltwlJ.Ihu tfto t ulllltmwltmyuhpJ't q.hpn, 

nptqhu hltq.pn~ltt ltntnltq.utp: UlJ.IltmwqmyuhpJ't mn~hll! tfto uzwuwltnttaJmu 

ru.bft IJwl.J. P22}l qtuuwpwuwi.Jwu wltmlttlwyuwu hwuwp: 

UJU wzfuwmwuplt UlJ.Iwtnwltu t hwutuwmht mwpptp pwuwltntfclJWUJ! 

OUlW l.J. ulllltmwltmy lJ.IWJlntUwltnTJ. uhptfhplt mn~htm wltmlttlmtaJntUtJ l.J. wu

Ulftfiwitn: 

UJ11tplip h uwppwt/npnufuliJL 

OtuqftiJ, ptuqnt ltwu uwtlP, ntnnlt l.J. hqJ'tlJ.Imwynptu}l utputp, wqwp, 

pnpwb 2ntJl, ~wtltltl qtwuutp, ltzntp l.J. lt2flwpwptp, pwtflt~ ~ntTJ.fcl: 

Uzfuwmwupft [][JpwyplJ. 

4znht 20-30 q oq.w~np tlltfiwltmtf qmutlnTJ. ntnnlt l.J. bqJ'tlJ.Imwynphult 

uhptfl:ipl.J. 2 q uwupi.Jmpmqwo wqwp: Opnzht WJI). UjntfclhJllt owqwttJ l.J. pwzn: 

flpw hwtfwp UJnttahflu wnwu.'Jltlt- wnwu.'JJ'tu nUlJ.TJ.lfht npnzwltlt owtlwtntl phu

ttltu lYJlWO ~wtltJ't~ qtwuJ't lfh2 h hhTJ.ntltlt owtlwtlt wtlhtwytfwu h}ltfwu qpw 
npnztt 0 .• u r. Wqwm Jumhtml.J. utptftpn l.J. wqwpn ~npwyltht pwtf}l~ f61ltantl 
tj..qTJ.tfht .• ' J!WqWJlWJl pwuwi.Jnt[6JWUp 2ntfl lJ.IWJlntuwqniJ. (uhptfhpJ't taJl2UWU) 

1!\UdwqJ't lft2 l.J. taniJ.ltht 24 dwu uhuJmlJJ't 2hplfwumJ'tfiwuJ't lJ.IWJtfwuhpmt.f: C.w-
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2npq op{! UJmphpn 2fll!Y hwuhLt pwutJ~ PTJ.Pml. ~npwyuht u IIPIIllu npn2ht 

upwuy aw4.wlt:! u PW2U: Owqwtll u pwzll umwyqwa tnW(lJ!G(lntpjntUf! IIntnlJq

ubptJ mn~htm WflfljntUp t: 

..C.wJtnuiJ hu utuhtltuuwt!Jwii u ni uwhuwuwtitwii mn~nTJ. IIntntJquhp: D2-
2WPWTJ.WUPI! uwhuwuw$wii mnznTJ., iJuii ylJmnunwllUWU wuuwhuwuw$wii 

mn~nTJ. IIntnlJquhp hU: 

<l>np~lJ wpqjmupuhpn tnhTJ.WflflGL hwtlwtqwtnwufuwu WTJ.jntuw!Imu 

(wTJ.. 3): 

liTJ.Jntuwii 3 
<l>np~lJ wpqJmilpuhplJ qpwuyuwu wll.Jmuwii 

Rwzn,q OwtJ.wtn,uli3 '7<>-ntl. htwl!tmwJ!Jll)l 
OpJt{jm llljwmuwur 

OI}W runthtm ~wpptp OI}W nmt htm lnwppt[l pwzn % bwllwtn % 
l_fi[l y htmn rlti)jmu tn[l y htum fll13Jntll q uu3 

Otnn 

tiqltUimwyn[ltiu 

Uqwp 
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UchJUSUu,Q 6. 

PmuwlJ.wfi hJmul{w~Jl f.JqntthlJ.mpwlJ.wfi IJ.hm}l 
npnzmu~ IJ.ntnpJluhmpJllJ. uhplll}Jll{ 

VJmpbp !J uwppwqnpnulubp. 

OtnntJ!Iwu tnpm atwa ubputp, J!Jntpuhp, wahw, hwfu6wtqw!IJW pwubp, 

uwupwqlJtnwii, wnwpiiWJWIIiJJlll awa!InTJ. WtqwiitJubp, WUGTJ.Uhp, 0,1 u wun

uwppqlJ tmamJp, Na2HP04-11 0,2 U LntOntJP, 0,1%-wuny tnl.lllutJ tmamJp, 

0,02%-wuny utptJthil IIwlllmJtnl!tmamJra, 70%-wuny tpiJL uUlllpm: 

Sbuwl[wu pwywmpmp]Tuu. 

Utijluwppmuhpu m uUlllmw!Imyuhpu wu~ntnhp uJntphp hu' ymywph

pmu hu ppqwJiJu u htJuuwJiJu hwm!ImpJmuuhp: ~wfuqwa uiJ2wil.wJpiJ pH

tJy wUlJuwppmuhplJ qlJunymuu n{Jpwumu t mwpptp IIhfllll: Dph UtJ2wqwJ

pmu J!Wfl~fl t 2flwauwJlJu tJnuuhplJ pwuw!It:!. wtqw uta ~wtltml. 6u2ttwa t pp

qwlltu qlJunymli{! u wUtJuwppmu ~hnp t phpmu qpw!Iwu tl!YQ: 

R 

COOH 
./"' 

......... NH 
2 

IIwu 

--R 

coo
/ 

R 

R- CH(NH~OOH + HCl__. R- CH<M-IJO)- COOH 

R- CH<NHJO)COOH _... R- CHCNH,s ~)- COOH +Cr 

COOH 
/ 

"'-... NH~ 

Dph UiJ2wtl.wJf1mu J!Ulfl~fl t htJqpopulJt tJnuuhpiJ fummp1mu1J. wlllw 

wtl.htl! uta ~wtltnq 6uzqwa t hiJuuwJiJU qlJunymun u wu~uwppmu ~hnp t ph

pmu pwywuUIIIwu LllYP: 

COOH coo- coo-./"' / 
R ._ R + OH- / 

......... NH 
.. R + H 20 .......... NH~ .......... 2 NH 2 

ltwu 
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R- CH{NH2)COONa -- R - CH{NH2) COO-+Na• 
U.ft2wtlwJpmu npnzwltlt pH-Jt qlitqpmu q.ftunyuwlt ltzqwo .'JIItpn filtz-

qmu tlt hwqwuwpwlwtft: (}.pwltwlt II pwywuwltwlt t.ftyptpn hwqwuwpwltz

nnui lilt II wu~.ftntJunn q_wnltnuf t tthlttnflwltqnp: pH-Jt WJl). utompjntltt! 

ltnltlmtf t .ftqntthlttnflltlt ltlitn: 

llu.lflmwltmyltlip.ft 11wtf}lltwppmltl::ip.ft Jtqntttltmpwltwlt lttmlt Lftomp]nL

ltn ltw)uqwo t ppm (COOH) 11 htufuwJ.ftlt (NHz) wqwm )ut.fptp.ft pwltwlt.fty: 

<l>np.'J.ft hwt.fwp oq.mwqnpbqmu t ppm lttplt' tnq.ftli, np.ft qwpqwqmjlt 

qmltwqnpmun UflUJuwliwLj_npqwo t wlt.ftnltlttpnql1 h.ftLfuwJ.ftlt lttplt' Lftp.ftttlt 

ltwtqnLJtn, np.ft qmJUI! tli.WJUWltwLj_npLj_wb t ltwm.ftnulttpnq: Q.fclm lttplt.ft wn

ltwJnL}ClJWlt T]..htqpmu wu~.ftnlltmn ltlttplttllt qwpq_wqnl]lt, .ftult hlttfltwJ.ftltlt 

T]..htqpmu' ltwtqm]tn: 

liT}Jmuwll 4 

Swpphp pH mlttynq pnL~lipwJJ:tlt tmbmJfcllthp):l 

U{Wtn(lWUtnntt.f 1! 

pH 

Ul:t2wtl.wJflmt.f pH-n J:tqntthltmpwltwlt lttm):ly ywbp tl:tlthtm q.htqpmtf 

wt.f~l:tnlltmn q.):lunyqmt.f t nptqtu hJtt.fp, ):lp l].fllllltwlt tJtypntlltwtqmt.f t wlt):lnlt

lthpn li lthpltqmu t qW(ll]..WqnLJlt: u}Clt tflt2WqWJ(lnLU pH-n PW(l.'J(l t J:t~tn

tthlttnpwltwlt ltttn.fty, wu~J:tntltmn q.J:tunyLj_mu t nptqhu J<lfclnt, ):lp pwywuwijwlt 

tltypmt qwtqnuf t llwmttnlilttpn li lthpltLj_mt.f ijwtqmJtn qmJltJ:t: Pqnttlilttnpw-

22 

IJwlt ltl:itn.ftlt hwuwtqwtnwu)uwltnq pH-Jt tflt2WqWJilnlu wu~.ftnt.ftm.ft qpwltwlt 

II pwuwltwlt t.ftypbp.ft pwltwltn hwqwuwp l::ilt, np.ft hl::imiiwltpnq ltw ltumwltw 

qwpqwqmJltlt II ltwtqmJmlt tflt2ltlt-uwltmzwltwqmJlt qmltwqnpmtf: 

.CI::imiiwpwp tftnp.'JI::ipf.! wlthpwdl::iztn t qltl::it mwppl::ip pH mltl::iynq tm

OntJpltlipmu: liJ'l-tq.ftult tmbmJpltlip.ft ~.qwmpwumnLuf.! plipqmu t WT}Jmuwltmu 
(wq. 4~ 

U2Juwmwlrp}l [Jlrpwyp[!. 

Qlipqwb lllT}Jntuwlt.ft h.fttfwlt qJlW hwtfwtqwmwu)uwlt pjmpuliplt tfli2 

tqwmpwumlit 10 tft pnl~lipwJ.ftlt 1mam1p pH-n 2,2· 30· 36· 50· 54· 60· 70· ,,,,,,,,,,,,, 
8,0: Otnnlt lipltmwuwpq. wpuwmltliplt wfit.fwlt ltnltlty 0,5 uti qlip umwuw

1 
lWJ

ltwltwlt ltmpLj_wopltlip 11 5 pntqli ml1nqmpJwtfp mliqwqnpt1 hw)ufiw~.qwltJW 
JClWUlt Lft2, h(ltnliT} ltw)uwtqliu lWWO t 70%-u.tltny tJClltl utq.ftptn: 

Ortltm hw)ufiw~.qwltJW JClwulip.fty ulilt.ft uli2 tyltlit 2-3 tft 0,1 %-wltny tnq.ft

lt)l tmbntj}Cl, ltult UjnLUlt 111::;2' ltm)llpwlt 0,02o/o-wltny t.flifc).fttlilt ltWUfOLJtn: l.rutp

Lj_wbplthpn utq.ftpm.ft tflt2ltY mhqwtftnlulit tnq.ftlt.ft tntbnLJfcllt Llli2 11 JClnqltlit 10 

fl0 111.h: Ontnp ltmpqwopltlipn ltuliplttlhlt tlwpq.wqnLJU: u1umhlitnl1 ltmptlwbp

lttpn wnwlty ttlwltwtm tnqJtlt.ft tflt2lty mhqwtftnluht uhJClltthlt ltwtqmJmlt tnt

OnLJJc)lt Llli21I }Clnqltlit 10 pntql::i: llmpLj_woplthpn q.wnltmu lilt ltw~.qm1m qmJltlt: 

btpltqwb ltmnplthpf.! 3-wltwlt mhqwqn(lhL tftnp.'JJ:t hwuwp ltwtuwmhu

Lj_wo J!fJL~lipwJJ:tu )uwnltmpq.ulip):l tft2, }Clnqltht 1-2 dwt.f 11 w~.qw npnzwltl:t hw-

20fl'lwltwltmpJWtfp q.):lmht uwltpwl)..):lmwlt.ft tftnpp )unznpwyuwlt UfWJuwltltt

(lntu: Pqntthltmpwltwlt ltlim):ly ywbp pH mltliynq tmbntJJClntu hpuuqwop.ft 

qmJltn lttf'tlt):l qwpqwqmJU, pwfl.'Jp):l q.l::itqpmu' ltwUfntJtn: Cl.ntJltJ:t wltymun (uw

ltmzwltwqm)lt) YnLJY t mwtl:tu, np WJ'l tmbmJp.ft pH-n hwtfwtqwmwu)uwltmu 

t hJOLUqwop):l J:tqntthltmpwltwlt lthm):llt: llmpqwop):l mwppl::ip h1muqwbplthplt 

hwuwp (lthql111 J)U.fttlit.fw) J:tqnttliltmpwltwlt lttmn mwpphp 1:: 

<l>np.'JJ:t Wfli].J"Lltplthpn qpwuyht WT}JmuwltJ:t .'JIInLj_ (wq. 5~ 
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sz 

-Zm lftiB Jllubtlm~mJlm4 lmf]un illml{fiqqmufn ql{rmtl~ :JtuqmZq qm~mnmfimd 

=J JllU}ltlbrni>hul)d mZl{Jl (ill) illml{fiqqmutn ql{rmtiB }luumgmmfn urn q l}rnfJ. 

-mnmfimd illJluCi'Ilutlqdtlmm ( ~ -"rr) mtnm 'fil{lml{fiqqmufn qmqml{Jll{tt l{tla 0 

Jll~ =1 11\llmd mZl{Jl illml{fiqqmutn l}rnqml{Jltftt tftl3 ll1uttmp llu lf'l~ 

~="Ill "rr-"rr 0 

~"ill) lmlJfiq!:Jmuln 1JlJfmtl3 =I JllU}l?uq (A) ql{lm]tmq 

lmtlfitlmtn lJtl3 pm33il ilqmremtlqilmtlmq qmremtlqiltlmm ( "rl) tflmlJfiJ}qmuln 
0 

qmqml{JltJtt lftl3 tlmttmp TJ ( "rl) lflmlffiqqmuln qm~ml{JltJtt lJtl3 JllUBOtJ 

:plui'lhuqml lJtlfm}tm3t{Jlqmtt ':t uqmfi l{lq]tm 

Jllu33il (illJluCem}tlJm~m) illmlffiqqmutn qmqml{Jllftt lftl3 tlu 'JttfqtluqZ lf'llllil 

qrm =1 JllufilJml{lme Blf3d l{fnqu filJtlfm]tmBl{Jl iltlm~ :illJluCi'Im~mmq lmplfnttmp 

1ulqqq thu3 mtlq 'ilJlluZqg ~l{mupno lmlffiqqmutn lf33d =1 JlluZutlu ilqmglfmnm 

l}ffiJlfiUnl{u TJ illJluCi'Immnf lftlq61urq ufm JllU61U[I{rn33tJ :}lutlqellUflJ IJlffmttqmq 

TJ qmqmqmbtlo qm]tqml Jl1Utl3 =1 qm}lfil iltlu 'lu1uf}m]t 9!lJl lflJlU q3tf3d qmq 

-mmuil qmnm:7 :illmlffiqqmufn qmqml{Jllftt 'I qmlfbtlqq=J mmhm 'ilqluCelm]ltfm 

-~m lftlqqhu~qlup mtlq =I JllUI}rntlttul{l fhulqqfimlq]tm i'lluCIJltu]tqml qlftl~ :iltl 
-ma tlmttmp =1 qm]tmpo ]lulmlffiqqmufn qm~ml{Jltftt qqpmqqJln :illmlJfiiJ!:Jmufn 

qml}ml{Jllftt TJ iliJluCi'Im}tlfmqm mtlq =1 tl\tlmd qmttqrm 'ilqluCi'Imutnf tfi'lluCIJ 1nt1 

-Jtm =I 9!1Jl qmtttlu :lml{fiqqmutn qmqml{Jllftt =1 JllU}l?uq qmlfbtlqq=J mmhm lJutl 

-qdmtlq}t 'llf~mrq lup '1!111 :l{ttqmmmniZm lq]tqtlmniulfl =1 lJutlm~ iltlu '=I qnmp 

qrm l{fml{btlqq=J ql{tttl!:JIJ lfbtlm~mpmq qmlfbtl!:JIJ=I mmhn :ilbtlm~mpmq llufi 

-QIJlU ml{btl!:JIJ=I mmhm tlttul{l lfl!:J]lm lJfnqu filJbtlmqmpmq uufiqJ}lU mlfbtl!:JIJ=I 

mmhm 9!lJl lflq]tm 'dpmfemuum qmremmni tlqmfi l{fnqu filJqmft!humni tl\tlmil 

lfdmrq lmf]tm =1 qm]tuum m2l{Jl qmlfhm<tlftJ :}lutlqqqlUfdlUl{lm?mqlftlo lfn 

-upno TJ lJfml{hlU¢lfu =1 JllU}lfimqm~mtllf ilqmfi'llutfl!:Jfi1Jml{lm6lftl3 p1u33tJ 

:tilftlqqqmpfmln TJffiiJ =1 qmJtnim~ mtJ q tlqdtlmm dpmpmm~qlftlqemrq 
qm~mqmbtlo 'I qm~mqmbtloqm 'lftlB il!Jlufi'lmlflqfiqml{lme lJ3ail 't)uqm~ nqln 

vz 
-uu :JtuqmtldJl!\Jl qrm Jllufiqml{lme =I Jtml qmttqrm ,Jllutlqi}Ut{fntfl il1Jluremtfl 

-qqml mtlq =1 qqp qmtttlu 'I =1 tlttul{l illmqqlup tfeluCIJ qmtttlu !lJmrelul{lqfiqml{l 

-me qmqmuutlml)il =1 pmtlqilmfhufi qmtliiJl!JJliJ\ffm3ail qmfim~l]mfi. llffiiJ nqtn?qtf 

' 1Jfm uu tfqmtt 'Jtufmpqluphmlfn =1 Jllu}lqnqmtl!:J}t ilplufiqml{lme tftlqemrq oqp 

tfBOu :mqq tftlfm}lmBtfJlllummfnmBUZ =1 qm]tfnm~ nqfnmBt{Jlqm 't)mpqluphmlln 

,iliJIDtldMJliJl{ttmmtlm li30tJ :fil{fimqmml{fnn 'I fit{tlqi}Utfulntfl =1 qm]lphmq ilqmtl 

-dJl!J11 q 9!lJl mmZ Jl1U9tlub qmf61Utflqfi1Jml{lm6 tftlqemrq iltlqu l{uu ':t qqmtl 

...dJl!JJl f}tfmmphmlfnuml{fi ilttlqbtlm utlu3mq qmfeml{lqfiqml{lme \fBOu 

:litftlqnl{lm? lJtl!JIJIJluCi'IlUqmtlmm qlJfmltftlil\f¢3\fJl TJ qt{rmlqfi 

-l{Jl3l{Jl =1 qm}tll(mq ilquJf61Ul{lqfiJ}ml{lm6 mtlq 'I =1 ttqm}lfimumq qm]lmpo 

ilpmfemqtffiqml{lme qmqmuutlun]il ileqmltme tlmdrnlJlfl!J:7 :tlqqlluf}qlup qqp 

?u 'I tlqqqutf lqfiqml{lme IJ!l ltutlmq }lutlqttfiqm urn :Jtutl3 =I qm]tfil iliJluCi'llUq 

-mtlmm qlJfmllJlldlJ¢3tfJl 'I qlJfmlqfitfJlat{Jl tfelqmllm'('J :dqm}lfilUum~ qqqmuqmq 

-mtlqmp t{q1u J}tlu 'ileqmltme qtf£mqtfml}qfn-mhuhuClqfi =1 pm}ttlmpmq ilttlqb 

-urn 1JlJ3mum qt{ttmmtlm p1unqfiuuln qmreml{lqfiqrmitme tf3ai11Jmf}mmuo 

!lJlJtlqJ}nqfiutlln qmr elm 

-l{lqfiqml{lme tf33il IJ!l Jllufi~mqnmp qqtlu}llJmqm ttqutlu 'JluTJ\ tftlqqermqml 

qml}mqm.J 'I tf\lqqulJulul} nlJlmb lJ!l nqul)mq iltlqi'lluCIJ Jllu30d qmqmmuo 

ilrpulelwtf1!1fi1Jmlflmel 1/iJau 

O'R ~n L'6 R 

ffL str z'g 1. 

0'9 rr; £'9 9 

t'c; t't. <tg g 

0'<: Q'l> r<: t 

9'£ S(Q z'£ £ 

ff£ O'R o'Z z 
'T.7. lt6 r.o I 

mpqlljll(f tfll!IIJ mpqlljll(f 'Ill !lit i1-Hd 
(lp) fl I'O •OdJ-Itl!N 

!Ji!flU(llUl 1Ufl8mi}Ujlljll {lJl)fl 'T.O 
NN 

t)+l ilqflub lj(fqmjlmu!,. 
qljlmtlq¢nli1 ilphmiJ 

ljtii1UQ1U11Jijlmti!JCtluu 

filJ-Hd lfdf1UQ1Ul1Jlffmtlq¢1uil qm]tn!mf} Uqflub lfttqm}tmuCqqm~mmuo 

s ~mmurun 



}uwmwltp qwmw(lliLm niJJlmltwqntJ3Jmltlt t hwutuwmwb WJU tu2Juwmwltp)l 

hlim, O(l{! qW(lOfl t qwmw(llil uwpnt(l 20lfl~ Q(lw])lU tqnmlilty)lwlt! U.Jlli]UWUW

qn(lntll t P22lt bOnq md~ ~lt2I! wlthwutuwm pw(l~flUli(lbOtiwlt md t ymyw

pli(lmli WJU q.litqpmu, li(lp mm(lqn(l{! wM pwywqwJmU t: Dw(l~(l mmpqnpw

])llt tl.)lfiwqmu 2J1WJ)llt tqnmlilty)lwLI! hwqwuwp t LtflOJ)l: UJL qliptq, lipp J!2lt2t! 

qmlttl.mli t uwpntfl 2fllt hlim hwtl.wuwpwq20nLJ3JWU illi2, WtqW UJlW 2JlW])lU 

Ul.nmlilty)lwlt:! hwtl.wuwp t D-)l: 

Dpp 2ntflt:! qwu WJL UJntJ3li(l q.)l~mllltwJ)llilt liUJ3WJlqtl.mti q)luwJ3wtl.twlt-

y)lq Uliuppwltntl., Wlfl. Ul.Jlnytun qnttl.mu t ouunu: .C.tmiJ.wpwp, outinun 2f\lt 

qwu WJL Lntb)ltltlip)l Jl)l~mllltwlt t q)luwJ3wtl.twlty)lq J3WttwltJ3ntl., npn wnw-

2wltmu t JummJ3]ntltltlip)l mwplipntJ3Jwlt h)luwlt qpw: 

Dwy)l outinm)lq op)lltwtwtl.tntJ3jntltlttp)ly, pmuwqwlt J!22nlU 2f\)l J3W

tl.twltytL)'\ntJ3]nLUIJ qwmwptl.mli t ltwiJ. qliltuwUl.nL)llilipltli(l)l mntliLm h)luwlt 

ti.JlW: 
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uaruusuu~ 7. 

Outiowpqwqwfi lipLntjphbPf! Spwmpbjp wphliuwwqwfi p~~nni 

UJnLPlifl 11 uwf1pwrfnf1nu!lJlif1. 

lllqlt~WJ12WUtq)l (CuS04·SHP) O,SU, qwL)lmU)l lipqwJ3w])llt qwtqmw

nnJlwltwqwlt wq)l (wpJWU Jlliq)llt wq)l ~[Fe(CN)6] 1; 1/2; 1/4; 1/8 u Lnt-

0nt]J3Ulip, WJfl. wqlipn J!JntpliqwJ)llt tl.)lfiwqmu, tl.tnfl~wltnJ3ltlip, qwJ3ny)lqltlip 1J. 

qwLWU: 

U2JuwmwfJpjl [![lpwyp£J. 

Ulth(lwdli2m Lntbnt]J3Uli(lt:! tqwm(lwumliL ltnupwyuwlt 6wltwtqwphntl.: 

C).pw hwuwp nptqliu liLwltlimwj)llt Lnt0ntJJ3 oqmwqnpbliL 1 u LntbntJJ3I!: tiJ3li 

OJ102WI.Ut bwtl.wl mltliynq 1 u LntClntJJ3)l tl.f\w wtl.liLwytl.)l hwqwuwp bwtl.wL)l 

2ntP, WtqW LntClntJJ3D qltnU(lWUW li(lqnt wltqwu' qumwytl.)l 1/2 u LntClntjJ3: 

U]OtU LntClnt]J3UliJ1{! tqWIDJlWUillliL Unt]U UqlU!fllUpnq: uztl.wb wqlip{! tl.tnJuw

WLtfl.liL)lU qumwytl..)llipqwp y)lwltwj)llt Ul.'lltlt~ (Cu2[Fe(CN)61 n(ln hwltq.liu t 

qwwu q)luwpwtl.twlty)lq uumtl.wbpwj)lu pwqwpfl ~l.mtl.: 

2CuS04+ l<t[Fe(CN)6]=2~4+Cu2[Fe(CN)6] 

fc).wqwltpn pwtl.twltylillt t 2flll hwuwp, fmq wqli(l)l hwuw(l' nt: .C.limi.Iw

pwp' twy)l qliltuwpwltwqwlt pltmJJ3lti.Utuwpwtl.twuy)lq pwqwltpfly WJfl.tq]\ufllt 

qwplitlt t umwltwL ltwiJ. pflU)lwqwlt 6wltwtqwphntl.: 

U2JuwmwfJpjl [![lpwyp[J. 

4.lipyltliL hfluq tl.tnp~wunp, tn(lu)l lili2 LYUliL CuS04-fl 0,5 u LntClnt][c), fluq 

h)lltqli(lnpq.fl tit2' ~[Fe(CN)6] wqfl 0,5 u LntClntJJ3: 

27 



w p 

ulj. 2 Uphbumwljwli !Wft umwgnufp 

Unw21tu ijtnp.'Jwflnf3ft tlli2 1t2ty(Jtt l<.[Fe(CN)6 ] wrtft 1 u tmbntpft tlhq 

4wf31tt: 4wf3ftlft 2flLJl2l! qnJWumtl t ltJtuwf3wtltwuyftq f3WTl.WUf3' 

(Cu2[Fe(CN)61 npn u2t1.wb tmbmJI3UtJln pwdwumtl t tflttlJWuyfty: 4wf3fttn 

qtp t waqnui PZtnltlUt (wphtumwqwu J!2lt21t) It wumft6wuwpwp Utbwumtl t 

(uq. 2w~ ~mltlUt tltbwynttln qwmwpqnui t tlft2wtlwJpfty f).htlllt J!2tnlt4n 211ft 

utpbbtfwu hwz@IJ: Qmp{! P2tnftltJt tfli2 t f3WtPWUynttf pfttfltwqWU UJ.Otntllyft

WtUhpft mwp}!tpntf3JWU 2lJ.nphfttJ.: utppftu hftf).pnumwmftq 6uztfwu Wll.f).t

ynLf3JWU mw4 P2tnP4l! 111wmnqmtl t, tlhul?flwlift tlwuuftqlitJln bwll}lwunui It 

ft2limtl tu ijtnp.'JWUnf3ft hwmwqft(J, ftuq tntbnLJf3Utp]l. zijttlwu tlwunul 4JlltJtU 

wnw2wlimtl t uutnywbpwlftu ltJtuwf3wijlwuyltq tPWTl.WUf3: UnJl .'Jitwqn}lqwb 

<J!2P2l!» 2WJlntUwqmtl t wfitt tl]l.u~h tmbntJf3Utp]l. )umntf3]1ltliutplt hwqw

uwptJ.tm (uq. 2w): 

U}lqpntU). tP0Jl.'JWUnf3ft tlt2 1t2ty1Jtt 1/8 qwtl 1/16 unptlwtwllny 

l<.[Fe(CN)6] wflft tmbmJf31t tlt4 4wf3ftt: UJU f).tuwmu PZtnft4n ijtnppwumtl t 

qwtl ~It qn]Wumtl: <l>nppwynuln qwmwpqnui t PZtnlt4fty q.ttllft tllt2WtlWJJl 211lt 

wpmwhnult hwztlftu (1!4. 2p~ 

U}lpnpq. tltnJl.'JWUnf3ft tlli2 lt2hyUtt hwqwuwp )umntf3Jrnfl' 0,5 u 

l<.[Fe(CN)6] wttft tmbmJJ3ft tlhq 4wf3ftl: UJu ijtnp.'Jft dwtlwuwq qnJwynq 

P2tnftltJt ~wijtuhllft ijtnijln)untf3JnLU ~ft uqwmqmtl, pwlilt n}l WJU qwu WJU mtt

Tl.nlf3JWUP 2Jlft 2WJldmu mtttft ~ft muhumu (uq. 2q): 

28 

OnppnfH). ijtnp.'JrnUnf3ft tlli2 ft2tyutt l<.[Fe(CN)6] rnqft PJntptqutpn; D1m

ptqutpn ft2umtl tu ijlnp.'JrnunJ3fthrnmrnltJtu qrntl tlumtl tlwqtptuftu: upwuy 

2f1LJ12l! qnjWUnLU t uumqwbpwJitU 4fturnf3wijlwuyft4 f3WflWUf3 It WUIW UIWJl

qwutlwu P2tnftqutp, npnup tYtJ.wb tu WJlJWU q.tflftu wqft )uftm LntbntJf3nq, tlft-

2WtlWJJlftY 2nLJl tu bbmtl It wumft6wuwpwp tltbwumtl tfl, tltnJl.'JWUnf31t hw

mw41ty pwJl.'Jpwumtl f).huW qtpll, ftuq tlwqtptufty' qw)uqnui f).htlllt tmbntJf3: 

!l2mftqutpn hwuuttntl npnzwlUt tltbmf3JWU' UIWtnnqmtl tu It pJmptqutplt 

2fllJl2l! qnJWUnLU tu unp PZtnft4utp (Uq. 2f)..~ UnlJU UIWtnqtpn umwyt{mtl t, 

h13t ijtnp.'JWUnf3ft tlh2 tyutup l<.[Fe{CN)6] wflft 0,5 u tmbntJf3 It upw tlh2 

1t2hy{ttup CuSO.-tt pJmptqutp (u4. 2t) 

<l>np.'Jhfll! uqwpttlt qwmwptt hwtlwtllwtnwu)uwu tqpwqwynLJ3JnLUUtf1: 
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UChJUSUu,Q 8. 

~~}1~(1 npUJ.bu ouunm}lq hwuwqwpq. mmpqnp. 
uuwqunlJlq L qtuuwqunlJlq: Pmuwqwfi p~~}lg ~PP wpmwhnup):J. 

gmguuyuuU(l UJ.LWqtfnlJlq}l dwtiwfiwq: 

UJI'tP/;flll uwppwtfnpnu/li/;JL 

Q.tmlu unJu, ttnflhwJit, tl_wt.ItuuhppwJp ltwt.I mpwflhultwuypwJp mhpltuhp, 

NaCl-p, KN0.3 -p lJ. uwJuwpnttWJP 1 tfnuwpwuny tmbmJ[<)Uhp, tfwupwflp

mwlt, ltwf<lnypltuhp, wnwpqwJwltrP lJ. bwoltnfl wUJ.wltpuhp: 

U2Juwmwlip]l [!lipwyp[J. 

Untur .'Jliwtlmtutlwb mhplluhpp qmuwtl_np tlwup tllJ.PflhptfPun, ttnflhwJp 

lJ. tlwtruuhppw1r mhpllutpn flpmht tlwupwflpmwltr mwlt 2f1WJpu tff\2wtlwJ

pmtf: UJflllJ.tUJUWUuhpmtl out.Inmf\4 oppuwpwt{mtf<lJnLUuhpp hwtfw.'JWJU 2IIf1{! 

tfp2wtlwlf1PY [<)wt{lwuymtf t flhUJ.p P2P2~ lltw!ltJ.wb 2nlf1I! hwuumtf t tfP!lilJ. 

tJ.wltmnt!lhp, npp hhmlJ.wupntJ.f!22whJm[<)p owtlwLI! tfhbwumtf t, puq Jummp

Jmun' t{lnppwumtf: Li.wltmnt!lhpnu.I umhrtbtlnrt uhpppu hpflpnumwmrlt fiuzm-

lrq. J PpftplJ tl1DlflQ.llflWJftU 
tlfttiwqmli 

1·-pWqwfip, 2· UJPDUIDUjLWUlD, 
3 ljnp!Jq, 4 · qwljmnL 

tin tflntuwuytl_mtl t UJ.pntnnUJ.twtttlwJpU, tm4 tl_bp2flupu tfP2nyntj_' f<lUlflWUf<lp!l: 

uhpppu hpflpnumwmpq fiuztfwu mwq twptl_wb J()tutltuUf<l muhynrt P2P2Uhpp 

tlltfiwl)n nuflmutl_wo t mutJ.w!lht mmpqnptuJ!t!l tl_pfiwl): L:.hmu.wpwp, bf<lh P2P2U 

qm[nlmtf t P22WhJnt[<)P lutnntf<lJm!lblJ wtlbt!J ymop tumm[<)Jntu mutynfl. tmbnl]

f<lmtl (hptljnmnupl) tlp2wtlw][1mtf} l)mtf 2PP tft2' .'Jhnp t phpmtf mmpqnpw]pu 

30 

tj_pfimlt: SmpqnfttUJPU tl_pfimltnu.I P22P uwmnm.qttutttfwu ltPUJ hmJ1mtf t (!22w

UJtumpu (ult. 3): ll)Lwqtfntfltilt bpltmJ[<)D ymJY mwtm hwtftup !lmJ!l hJmutlwbpp 

UJbmp t l}.pmbt NaCl-p, KNO:~ -p lt uwJuwpntttuJlt 1 t.Inuwpwuny tmOnlJ[<lUh

pmtl: "U2tlwb tmbmJf<lUbpn wtlhtr turm hu, pwu mumtfuwupptl_nrt P2P2llhpp 

f!22tUhJ!It[<)~ Un lthpUJ P2P21lhpn qmutl_mtf hu hpUJhpmnurll t1lt2wtltuJpmtf: 

lrq. 4 Ppftpf! UJ[Wqlinlftqft t/fttiw-
qmli 

1---pmqwfip, 2--iJlnnnuuwquw, 3-ljn
ppq, 4---\J.w\jmnt, S--qoljljmo Uj]lliUlnUJ
Lwqtiw, 6-;!22WJ}Ill'IWfip~ L uummnUJ
tmum!J UJ12L bqtuO lnWf\WODLJ}Jntfip 
19J!wo wpwwnpfi LDLOntJpnJ! 

£22r2u hpUJ.hpmnurlt tmbmJ[<)mtf qmutJ.htm flhUJpmtf 2ntf1I! P22WhJnLf<lP\J 

flnLpu t qwtflu 'lhllJ.P wtJ.htlt Ju.pm tntOnt][<)p tlft2wtlwJ[1, pwup np 2PP ppt.Ip

wl)wu UJ.nmhyflwli! P22mtf wtlbtr pwp.'Jfl t, pwu tmbm]pmtf lJ. P2P2I! l)pnuf t 

hhtnlJ.]wL t{lnt{lnJum[<)JmUuhp~ £222whjm[<lmtf 2ntf1I! UJ.Wltwuhtntl_' upw Ju.mm[<l

JntU!} pwp.'Jpwumtl t, tl_wltmntlihpp bwtJ.wL!} t{lnppwumtf t, upwup WJlliU 

UJ.l1ntnnuuwqtfwJp tl_pw fiuzmtf ihu wnw2wyumtf, pult UJpnmnUJtwqtfwu l•fl 

hhpf<lltu fiuzmtf ilt qnpbwflpnttf P22WUJ.wmpU: Ultttpmtf P21t2D ltblttlnn.I t, 

ltnpyunn.I mmpqnpwJp!l tl_pfiwltn m uhppltu hpflpnumwmpq fiuzt.Iwu wuqtfwu 

hhmltwupntJ. ypmnUJLWtttfwu mhrt-mhrt hhmuumtf t P22WUJwmbppy: £222wUJ.tu

mhppy UJ.pnmnUJ.twqtfwJp htmuytlwu UJ.pnybun, hpp P2P2D qmutl_mtf t wtlhtlt 

Jultm tmbm]pmt.I, pwu mwhJm[<)p tumm[<)Jmuu t, 4nztlmtl t UJLW4tfntlt4 (ul). 

4): 5pmnUJ.Lllll{Utu]p m J:!22WUJ.Wtnp tlp21J. qn]wywb tmuttwOnt[<)]ntUf] {<lwt{lmu

yhtlt t 2PP lJ. tmbtl_wo UJnL[<)bpp uqwmtlwtfp lJ. LYtlwo t W{ttntup!tu tmOntJf<lntl: 

Omuurltwu hjmutj_mbpn L4LWtttfntltmlt4 LnLOnLJf<lP tlh2 nuljfltfhtm UJ.Whpy t[pu

zll wpmwt{lpt~tuO UJltutttfntfltW tuntu2tuytfwu durtfwuwqwhwuultuO 4nztj_nttf t. 
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q JllUll 
-mumu ildnuqmmllm tlll!teltiZ till~ 't{ht[luphmltnqu =1 JllUI)fil}m qotl&l dli!:J lJ <£L 
·Zm) t{htlluphmlfn llupmfJmqmpmp =t JllupfJllmfli]!:J ilotl&l ~Jl tl'ltlllqfitllb 

:tn!:J4 tl'ltlli!Jfit[lb pmpqumnf t1< T) puT)~ tlli!:Jelt{Z 1Jtllldu1Ji 

=t JllUTJli!:J pmqtlllqfitllb ildnuq fJtlmupno tlllo uufJ'l mlluu fitlli!:JI]otl&l tlllqql}tlll 

-u~ t[ltl¢umllmfJ qmllfiqot{ B!lJl t{qt{llqfit[11) q fJtlmt[luphmlfn ill]t{llqfitllb 

:UqqfJtlllu~ qmllfimllu? puel 
-\tel ?t{Jlmd TJ qmfimpl JllUllO 'qmqmq dpml~huqbo t{?tlfJmqmqmfin{ fit{llqqllml 

-mtn t{lt{<tumllmfJ lqqfiqot{ aqp mllq TJ qt{li!:Jfit{lb lp OL lqqfil oqp t{eluqm\llu1Ji 

pufJmmmtnq 1ulmm fillufi ilnuqmmllm tlllo fitiOOil fJmqmpmp tfhtlluphmll!J 

:pmpfJllmelqq t{< tfhluphmltn ilolJOd qmfimqmn :Jpnm t{fJmmt{U 

-mllqmplqmt{u qtfllllfJ 1J el£1uqml t{fmhullmnfmn fiuqmllmflup L lql)fi!:Jelml} mllp 

t{mmllmfn!:Jllfn I]!:Jllmn{ulfl tlllo TJU1!:JlJ1Ul)fn :mqmt{Zllulub? ~li!:Jp IJ?I]t{Jl illlmo llu 

'n!:Jfnl)fm l!:Jqfimdmm T} mllp t{fiullfmutlltlfnn l!:Jqmtn qt{fJmfnm lltlfJmfmfJllmum 

llmpmq mli1J :l!:Jl}fimqmp ilot{&l umqq filUl!:Jmllmpm qhtlluphmlfn!:J1J 

l£ 

q JllUI]ffilJffiJl il~lJ(ld IJ ':J 
Jllullfm(ffmd qmphmllnuun{fi 'bmllm uunZ pmqnmq =1 mllp ilht[luphmltnqu qelq 

l}ml '(t{T}muqql}) nmqpqm =1 JllUI}Jl il~tlad mfnm '(lllllilmqmgtlumm) umuqmu 

=1 pmqmell]ll qhtlluphmltnqu q6Q :(s ·I}()) ht[luphmlfnqu =1 p1up?ul} ill}mg 

-tilt tlnt{fnufm tlllqqotiO(J :(pmqmll} =1 lim~ pufnllql}ptlnqqmqtl il~tlad p1ullfmp 

-mot{Jl 1Jtlqumufntl4 nqfn?l)tl 'nqtnqfm) ill}mgtfll l]tlfmllubllmm T]tflln{ml] tiOOil 

=1 JllUpl]bl)ml}mli!:Jlt lttlqlluqZ qmpfim6mum qmpZqg Jttlmmmnullutlq qtldllqq 

'l}tlli!:JmmfnmOad =1 Jl1UI]!lU1UJl llmdmqmgt~mnm qmphmltnumqfi Jllullqqqmp 

-fmfn urn :plulllmpm31.{Jlqtllmll~ lqmtlu l}mm tiiJmmt~umllqmp mfnm lJ lml}mpl 

pml pullo 1 dmqfn ildqmpmufq l}fmq llmpmq mlqmtlu ilht[luphmlfnqtJ 

lmoltmJt--t 'bl{doft-t: 
'ommllnOUimlln-c; 'd!)mbmtl--[ 

pzuiJmJJT//1 
l/btlfupbml/n!fii ilol/Oti ~ ·IJrz. 

-i 

: i 

:·;! •] \~~, 
c;) 

-¢ ., ,''~ ~ ~, ,It J~ 
• -~~~ JJ:t~? j1 

v 

~~c~::~,;~~ ~-::.~·r. ... · :.tij 

:PupllmZmll!:JU1 t{llqql}t{mmq tllt{ctulluld 'l!l pmpmlmqmm 

-lim 3!tJ1 t{fmt{llqqnt[lmp pmfJ t{lmquul:t ,illi!:Jl}JllupllmZ urm l}ntl 'pupmllupmq 

-1ub mllq =1 pmpmmfJI) JllullqqolJ(ld t{n{un ilJllUfimU!:Jlf t{fmphmlfnumulll!J 

:illl 

-qellUfl) llupml)lUel ?u \lufiqmlJlmel( l)tfl'lUUUlud Jlffil} mmp illi!:JI]lUlUI}mp t{fnqu 

pufmphmlfnumullfn 1)!:1 pmpqllubmmbo llqel1ufq l}t{mt[luphmlfn nqtnllu 

:il1]1Ufel1ul}t{fi1uqmp tllmphmltnumtlfi =1 ll\llmd 

qm(fqfm 'IJmqmpmp t{ht[luphmltn =1 '?'lJl qmdliU :ill)lufellul}qfimqmp tlfmp 

-hmlfnumt{fi lqllbmellUI]d =t llullml} ilZt{qmfhufi urn :ilfJmqmpmp tfht{luphmlfn 



UclUUSlfu~ 9. 

UJntplip /J uwppwl/npnu!li/ip. 

Q.tmJu un)u, NaCl-lt lJ. KN03-lt 1 unuwpwuny tmbmnc., uwupwi).J'tmwq, 

qw~nyltquhfl, wuhqutp, wnwpqwJwlJ.ltp lJ. bwbqnq WlllwlJ.J'tuhp 

Uzjuwmwupft []{Jpwyp!J. 

llltw4tintlt4.lt ~l.J.tpn 1].)\mht un)ult tlllf\l).hptiJ'tu)l P2lt2uhp)l tJ.pw NaCI-)l 

qwti KNQ,)l 1 unuwpwlmy tntbntj~ntti: llltW4UOL)l4.lt dwtiwuwq y)lmnlli

LW4UWU unlJu hJOtutJ.wbp)l mwpphp P2P2llhpJ't lliWmhp)ly tfltwdwuwuwq lJ. 

UOlJU ~l.J.ntl. z}l hhnwumti: UJI). ~l.J.hpntJ. nt J!W4UW4UOti'}JWUJ! tt pUnti<}WqptJ.mti 

hu llllWlllintJt4.J't ~htp~ 

"VI[. 6 UfilyntfiWJftfi 
UJ[UJQtfnlftq 

"VI[. 7 "Vbptfwt/wb 
UJ[wqtfntftq 

"Vq.8 Uptnwt/lptfwb 
qwtf IJ[npwtjntfi 

UJ[Wqtfntftq 

lJ44p(Jwqwu 2J12WUntU y}lmnllltW4UWU 2WID pJ'tz hhnwumu t P22f\ wuq

JntUUhp)ly (wllq]ntUW])lU llllW4UOLlt4. uq. 6), W]Unthtml.J. htnwymun {!lJI).qp

qmti t tilt pwu)l mhq lJ. wtl.ttlt )unpn (Utpt}tptJ.wb lliLWlllintf\ll, uq. 7) lJ. tl.hJ12W

Illhu y}lmn111LW4tiwu lJ.tnpwumti t lJ. 4PWTlhyumti P22P qtumpnun (wpmwt}tp

tl.wb qwti QLOJlWqntu 111LW4linLJ't41 uq. 8~ UJI]. wuymuutpn qwmwptJ.nui hu wu-
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mft£WUWJ!WJ1, tntbntJ~J't ml.J.w4_wu lJ. utb W41].hym~JWU z{tnphJ'ttl.: llltW4UOW4J't 

ttwtiwuwq yftmnllltW4UWU hpphuu QWJ1011. t pwdwutJ.ht hpLJ.m uwuft I OJlt! LJ.nz

tlmti t qmptJ.wb llllW4Untlt4 (Uq. 9): Dpp yltmnllltW4UWU P22W111Wmhpfty ht

nwuwtmy hhmn UJlW hhm QWillt! lliWhlliWltntti t llllW4UWmftq J<}hthpJ't Uft2n

ymt, wnW2WUntU t 21l.W~l{wb llllW4U0t}l4 (uq.10): 

"VIJ. 9 CJ:wptjwc} qwtf pwdwfit/wb 
U/[wqtfnlftq 

"Vq. 10 .ilrJwdlJllwb (gfignufwJftfi) 
UJ[wqtfntftq · 

Dp}lmwuWJll]. P2P2Uhp)l y)lmnllltW4UWJ)l uwbmy)lqnt!C)JntUU wtJ.tLJ't uhb t 

lJ. lliLWlllinLJ't4.lt )hhp)l wumft6wuwqwu wuymun twtl. t wpmwhwJmtl.wb 

{UhtnltptJ.wb)ly wpmwtftptJ.wb lJ. WlliW lJ.tnpwtJ.mu): Otp P2P2Uhpft tinm llllW4-

tint}lqu WUtflt2WillhU WUyUntU t WJliDWt}tpqw/) ~lt)l, J)WU}l OJl yJ'tiDOilllW4UWJJ't 

tiwbmyJ'tqntpJOtuu wuhwtittiwm ywbp t: 
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UCJUUSUWl10. 

uJmpbp}l puuJlwfignui[! Uhqnuuwqdwj}l Uh2: 
@"wuwqwllh uuwqdntltq: 

UJnlfiJiifi!J UWflJ)WI/.npnuflJiip. 

Unfu, tfwlipwq.ltmwlt, wnwpqWJWitltJl II 6w6qnq wtqwltltbli]l, mlihtlt, li2-

UIW]l, wuliq£1h]l, ltwJC)nyftlt, pwtfltt JC)ntflp, ulllltJlUIWJJlOY, tmyltft, Ca(N~)2-It 

0, 7 U, KNOrft II KCNS-}t 1 u tntOntJJC)£llip: 

Uzfuwrnw{Jpft []{Jpwyp!J. 

U nfuft qmliwtlnp tlllltqhptfltun 30 pntqhfty tflt£llii 1 dwtf tqwhlit KN~-lt 

qwtf KCNS -It 1 1.J tntOOLJJCllt tfhQ, II wtqw qftmht tfw£lpwl}.ftmwltlt mwlt £lmJ{J 

tflt2WtlWJJlOLU: Ujl}. (.ntOntJ{Cl£llipft tfliQ P2lt2t! lipqwp dwtfwliwq tqwhhtm l}.litq

pmtf qwlftmtflt ltnliblip£1 wumlt6w£lwpwp JClWtltwliymtf li£1 JC)wqw£1JC)ntl1I Wtqw 

UUlnmntqLW4.UWJft 2lipmhpnq: K-It ftnlililipft JC)wt}uuliylitfmtJC)Jm£1n yftmntq(.W4.

tfwJft mwpplip 2lipmlipmtf hwtlwuwpwtwtlt tt' WJli wtllitft hli21n w£1yllmtf t 

uuw4.tfnthtfwJlltlii lfli4.ntqtW4.UWJntl II ltmmwlttlmtf mn£lntqturumft limn: UJq 

tqwJtfwlililipmtf P22ft tqwpm£1wltntfClJOLliiJ ulrrttftlmtf t lllillllt ltli£lmpnli, ftuq ltm 

4 
5 

3 

2 

bft. I I /Owuwftllli1L tqzwqtinlftq 
1-pWJlwlip, 2--uumumunwum, 3---tlw
ltnmb 4--lfbttl(wb uummnuuwum(l It 
P~IIIPWJlWfip(l U)l2t. nfiltwb mwpw
bmpJDtfi, 5-g(lumuuwqdwJ(l pwuw
l{wlit. nUlUib dwun 

mwltnuin hw£ll}.liu t qwlltu JC)wuwltlt .'JIIntl: ll\tw4.tfntft4.lt WJU .'!lin l!.nltlnttf t 

JC)wuwltw.'JII (liq.ll): .C.limiiWJ!WJlt JC)wuwltw.'JII tqtWtttinlft4.t! £lqwmtlmtf t WJli 

wqtpft hltUJ.hpmn£lftlt tnt00LJI3£llipft Wttt}liYOLJClJWli l}.htqpmti, npn£lp wliy£lmtf 

li£1 UJ.lWtttfntlitfwJltY tflittntqtwtttfwJlt tiliQ II mnliy£1mtf WJii, J!WJY mn£lntqtwu-
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mfty ltwtf tli£1 w£1y£lmtf qwtf w£ly£1mtf li£1 I}.W£li}.Wfl: fd.wuwltn wnw2w£1mtf t K

It ftn£1£lhpft JClwtltw£lylitlmtJCl.rwb hlim1Iw£lpmf tflittnunw4.tiWJlt mnlliLnt hw2-

tlltli, Optqliuttft qwJClltllt fuumLJC)Jnt£1{! 'lftmwpqtfw£1 {!llJC)wypmtf ltltntltnfutl}l, 

qwplillt t owoqwtqwltm li4.Jllipftli puht tlw4.litft£lltwtf w£1{!lll}.hwm wtlhtwyliht 

tntOntJiillt £lnp qwJCllttlihp: 

liJC)li 4.mqwhlin tltnm q{Jli£lp Ca(N~)rlt wrtlt tntOntJJC)nttf, wtqw JC)uru

ltw.'JII uuwtttfntftttllt umwytlmtf,_ pw£1lt np Ca-fl ftn£llilipn yftmnunwtttfw{J llili 

mnliyllmtf: 
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UClUUSlfu~ll. 

Snfinunwum}I hwJmfiwphpnni(! f!UID '1-h l>p}Iqji 

UJmfiJlifl u uwppwtfnpm rfltliJL 

Q.tmlu unfu, 1 U qwu 10%-wuny I<N~-lt tntbntJP tmt}tuml, uwupwq}l

mwlt, wnwpltwJWltltttll bwbqnq Wlllwlt}luhp, qwpny}lltuhp, uzmwp: 

U2fu wmwltpft [!{Jpwyp[!. 

Q.tmfu unfu}l qnqwqnp uwu}l wuqntJU tut}tqtpU}lun mtqwqnpht wnwp-

ltwJwltltp wlllwltm qpw 1 U qwu 10%-wuny I<N~-lt tmt}tuntltmbmJtalt ltw

talttlt Uh2= 3-4 [lOlllt hhmn WJU q}l.mht uwupwq}lmwlt}l U\Wq: UJq UIWJUWUUh

IlntU tWtl uqwmqmu t qwqnmtuhp}l Owqwtlt t}tnppwymu: lJltqpltwqwu 2[12W

umu y}l.tnnllltWLtUWU pwpwq zhpmnq 2P2WtPWqmu t qwqmntn, }luq WJUnthh

tnll zwm wpwq mnlmu t, J<N~-n 1.1 tnq}lu{! pwijtwuymu tu utqnllltWlJ.UWJP 

Uh2 1.1 y}ltnnllltW4.UWU m qnp}lq{! uwhwumu tU: Lwtl uqwmhtlt tu qwnumu 

y}ltnnllltWlJ.UWJP qwn qwpqwqntJU uhpqqwb uwhwywb uwutpn: Dpqwp dw

uwuwq tlwltmnt{! uumu t ltblttlwb 1.1 tit utpqqmu tlwpqwqntjU: ..Ctml.lwpwp 

nl I<NO:rn 1.1 nl tt tnq}lun mnunllltwumntllhu pwt}tw[Iymu tlwltmntlt ut2= 
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UClUUSUUQ12 

K-}1 u Ca-}1 }Infifihp}I wqqhgmpJntfi(! g}ImnunwqliwJ}I uwmug}IqmpJwfi. 
UUWqUnt_}Iq}I wpwqntpjWfi U c\u}I tfpw: 8}IUUIUUWqUWJ}I Uw()mgplJntiJJWfi 

DpllllliU(! UJ.Lwqtinr}lm}Iq Uhprupnl_ 

upuplip u uwppwtfnpnuf{Jlip. 

Un}u, ttnqhw ltwu tlwt}luutp}lw, Ca(N~)rlt 0,7 U, I<NQ,}l 1.1 KCN5-p 

HJ tntOntjfc}Uhp, uwupwq}lmwlt, wnwpqwjwlt}lp 1.1 bwbqnq WUIWlt}luhp, muh

w. uzmwp, wutqutp: 

U2fu wmwltpft [J[Jpwyp[!. 

Unfu}l qmuwqnp tut}tqtpU}lun wnwu.o,}lu ltmnpuhpntl mhqwtlnpht 

wnwpqwJWltltP wlllwltm mwpphp uwuhpmu 1.1 upwuy}ly utltlt tlpw ltwptyllht 

J<N03-}l lU, }luq U]ntu}l qpw' Ca(N~)2-}l 0,7 u tntOntjputp 1.1 html.lhtlliLWlJ.

unt}lq}l .o,l.ltp}lu lJ. wpwqntpJWU{!: l).pwu}ly htmn lliWU\[lWUtnntq'[! ttlwllwt lt 

2PWJltu u}l2wtlwJPmu q}lmht qhllltWLtlintltq}l nUPWYJ){!: <l>nP.'Jt! YnLJY t mwtltu, 

npltwty}lmuwltwu wq}l tflt2wtlwpmu lliLWlJ.Untltqu wtlhtlt mz t wnw2wumu, 

uqqpllwqwu 2P2Wumu nl zwm Junp wpmwhwJmtlwb .o,llntl (utpt}tptlwb), }luq 

K-wqwu wq}l tfh2' nl!qhwltwnwltn' umwytlmu t zntm 1.1 wtlttlt Junpn <lttnpw

tlntu): l).hllltW4Untlt4.lt dwuwuwlt UnLJUlllhU uqwmtlmu t npnzwlt}l op}luwlw

tltntPJOLU: 4wtltntuwltwu wq}l Ult2WtlWJpmu q.muqnq P21't2utpu wtlhtlt zmm 

bu tlhpwqwuqlnlmu, pwu ltwtyltmuwltwu wfllt Ult2mtlwJpmu tqmbutpn: 

ltlmm6mnu LUJU t., np U}lwpdtp 1.1 tpqwpdtp uhmwqutp}l }lnuuhp{! y}ltnnlli

LWlJ.ULUJ}l t\_pw mutu hmqwnmq mqqtympjntu: llwt}lmuwqwu wqhp{! pmp.o,

pwyumu tu y}lmnllltWlJ.UWJp h}lqpn~}ltnLJ3JnLU'[! 1.1 q.ymu hu uwbmy}lqntJ3Jnt-

. un, }luq ltmtlty}lntuwqwu }lnuutpu' {!l!qhwqwnwltn' lt2hyumu tu h}lqpn~}l

tntpjntU{! 1.1 pwp~pmymu uwbmy}lqntpJntU{!: llwfuqwb y}ltnnllltLUlJ.UWJP uw

Onty}lqntpjntu}ly u h}lqp~}ltnttaJWu wum}lfiwu}ly, lliLWlJ.Untlt4.t! 1.1 qhllltWlJ.Un

tltqu umwyqmu bu uzqwb op}luwlw$ntJ3jntuutpnq: ~}ltnnllltWlJ.UWJP PWJl.'JJl 

tiwbnty}lltntFlJWU qhlllpmu wJu qdt\_wpmpJwup t htnwumu UIWtnhp}ly lt tp

lttup chuuwuwq ll{WhUIWUqntu t utpijtpqwb llllWlJ.Untltllt!, }luq hfc}h uwbmy}l-
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lJntf3J11lUf! tfmpp t, WUJW IJhptftptJ.wb UJLW4UOLfum wtJ.htfl zmm wiJyiJmu t wp

mwtftptJ.wb):t: 

Uju tftnp.'Jf! qwphtfl t qwmwpht IJwii WJL qhpUJ: Dmuwi.Jwu hjmuijwbpn 1-

2 dwu f30ilUhL K-fl Lt Ca-fl fl4nmnbfl4 tntbntJf3Uhpmu, npfly hhmn uwfuwpn-

4WJfl unuwp lntbntjf3ntU J}.fltnhL UJLW4UOW4[!: K-fl wT1.}l uh2 UJruhtJ.wb hjmu

tl.wbpfl P2fl21Jhp[] hh2tnntf3JWUP huf3wpi.Jtl.mu hu UJLW4Untfll{}l: upwuy Uh2 

uqwmtl.mu t mnmyfllJ UJLW4UOLfl4. flu4 Ca-fl wllft tmbntjfClntU UJWhtl.wb hjntu

tl.wbpfl wft2flhpmu UJLW4UOW4U wtlhlfl nt2 t WOW2WUntU II wpmwhWJtntl.mu 

t wu4JntUWJflU .>JIIntl: 

<l>np.'Jfl ruJllJ.JOtiJIJ{thpn qpwuyhL wrumuwqmu (wq. 6~ 

Uju lltnp.'Jntli.Jwphlfl t WUJWyntyhL uwii W)U, np yflmOUJLW4UWJfl f3Wtftwu

yhlflntf3JOIU!] 4wfutlwb t hwupwJfliJ wqhpfl flnuuhpfly: llntnflq.uhpfl hflqpw

mwyuwu wumflfiwun pwp.'Jpwyunq flnuuhpn uhbwyumu hu f3wtftwuyhlflmp

JntUP., flu4 qnwqnqwyunq W4l).hyntf3jntU muhynq, uUJflmwqmyuhpfl q.hhflq.

pwmwyflw WOW2WYUOil flniJIJhp[] tftnppwyumu hu uhuppwiJfl wuyphpn lt f3nt· 

Lwyumu UJntf3hpfl f3wtftwuyhlflntf3J11tU(]J}.hUJP Wf12n: 

l'fiLWliUil-
Lltmjl[j 
(wfl) 

KNOJ 

Ca(NOJ): 

KCNS 

UllJmuwLJ 6: 

llltw4unlfllJlt dwuwuwlm' ltwfutlwb wfllt mhuwltfly 

UJRLtao llltwqdntltll!J ultutlhtm awtlljtimo <lltWll· 
LmllRLJ!illt LRLbRlJJiljl tlntltlllt 

)umn~)mli.n. lfh2 dwuw-
u oUitflll. wldum!Jwjjlli. li.l:;ptjtpqwb WflU\Wtjt~wb li.wltn. 

dwlflt. flRUj. 
1,0 

0;7 

1,0 

tJftmnl1ffW1fUWjl tfwlmt!/1/imp}UJIJ npnzmtlp 11/fWI[tintJrrn/t/i tflipn1J17t/ 

llltWLLUnlflmfll( tntbntjf3ntU UtllOtnOUJ[UlUtnp hhnwyntu(l P22WUJWtnfly lt 

UJLW4UOLfl4fl .'JII(l qwfutlwb t yfltnnUJLWLLUWJP uwbmyfli.Jntf3JI1LU!Jy: D13h yfl

tnOUJLWLLUWJfl uwbmyfll(ntf3jntUU ymbp t, UJJlOtnOUJ[WUtn(l .'JI:inp t pl:ipmu 4tn· 

pwijmu .'Jlt (wpmwtftpijwb UJLW4UOLfl4~ pwp.'JJl uwbmyfli.Jntf3JWU J}.l:iUJpmu' 
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utptftpijwb UJLW4UOW41 flulJ 2Wtn pwp.'JJl uwbmyfllJmpJWU q.hUJpmu' 2llW.'Jq.· 

ijwb UJLW4unlf14: .(.hmltwpwp, l:itflhtntl. UJLW4UOLfl4fl .'Jltfly, LJwphLP t npnzl:it 

yfltnOUJLLW4UWJP uwbmyfllJmpjwU wumflfiwun (ywbp, lftt2PU Lt pWJl.'JJl): 

ilJf}. UUJWmwl!ntl hl:itnw4nmtl.nll UJntf3(] tnhllwtlnpl:i[ uwfuwJl04WJP unt

JWJl tntbntJfClntu II lJ.fltnl:iL UUW4unlf14n: lJwbmyplJntf3JWU ymywuf12 t hwuwp

ijmu wJIJ dwuwuwlm, npn mltl:it t UJntpn UJLW4llnlflmplJ tmbmJpfl ut2 [!lJLJq

uwll UJWhfly tl}lu~lt wptnwtftptJ.wb UJ[W4UOWLLfl wnw2wy1Jmun (UJLW4unlfllJlt 

ctwuwuwi.Ju): .(.bmiiwpwp, nppwu uhb t UJLW4UnlfllJlt dwuwuwi.Jn. WJUpwu 

f!WJl.'JJl t yflmnUJtW4UWJP umbmyfllJmpJlltU[!: 
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UClUUSUU~ 13. 

<huuwfiwqwl{np llltwqU:I1lPq: Swpptp hwuwq mfihgllll J!9P9fihpfl 
pw$wfightlmtpJntfil! U:pqwfiJmpp hwuwp: U}lqwfiJmplt 

pwtltwfig htltmpJmfi{! qmJ:ul{mc} 9hpU:wumpomfipg 

UJntpl:ip b. uwppwl/npnuf{J/:ip. 

ttnq.tw, upqwuJntiClP 1 U tntbntJP (60 qft), uwupwq.pmwl{, wnwpilwJUI

illtll 1.t bwbllnq wUJ.wltllllh{l, wutquh{l, mllhtlt, U2tnWJ1, lfllpwm, pwlflt~ JClmqp, 

tl.wllhtltlt: 

U2fuwmwfJp/l []lipwyp[]. 

l:tnq.hwJJ't wlfpn11.2wllwll mtpl.tn mhqwtl_npht wnwpilwJWilllll Wlll.wllm 

tl_pw, ilwptyuht 1 unuwpwuny lfltllWUJntpp tmbntjp}l U}l pwup ilwpltt, bwb

ilht bwbilwUJ.wltllntl.lt 30-40 pnlll.h mzwq.pfl q.pmht uwupwq.pmwl{ntl.: Lmom

PP qntnfl21'twymlf}ly Jumuwl{thtm hwuwp bwollwlll.wilm hl!phppu putt tl.wllt

tllll p {!WflWil2h{ltn ilwlf lli.Wflphpwpwp ilw}Clhyuht tntbntj(Clf\ UO{\ ilwfClptuhp: 

"&IJ. /2 fiJ[Wqtfnlftqp t[lll)bWjft 
mbpL/J qwqwpliwjftli (w) b 
h]ltfliwjftli (p) tfwuft ppftpfibpft 
tfnm 

UltllwllJOtiCllt UJt2wtlwJpmu ttnq.hwJlt mtpltutpp qwqwpllwJltu hwmtl_w

bfl P2ll2ut~mu, npnup wtl.ttlt btp tu, q.flmwplluwu ulll!Pllwllwll 2fl2wumu 

lll.tWQUOtPlltl iltnpwtl_mu t, put{ hpuuwjflu uwup wtl_htlt hppmwuwpq. P2P2Uh

pmu' wllliJmllwJftu (uhpl!lptl_wb) (ull. 12): tl\twlllfntftlllt ~ltn tl.ltwJmlf t mwpptp 
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hwuwl{ mutynq P2fl2uhpJ't yJ'ttnnUJ.tWllUWJJ't uwbmyf\l{ntp]WU uwuftU: Opn2 

dwuwuwl{ wuy qwqwpUWJf\U uwuft P2Jt2lltpn UJ.lW4Untfll!ll lttnpwll_mu ~l.tfly 

wuyumlf hu WUl{JTUUWjf\ufllt WUJ.W tl_hpwilwuqutl_mlf' hupwpiltl_mlf f}.hUJ.tWll

lfntfl@: UJq. UJ.Whftu tnhpltft hf\UUwJpu uwup P2P21lhpp lft2 UJ.tWl!Untfllln wul{

JnLUWJPU ~l.t}ly wuyllmu t iltnpwtl_mup lt tl_tpwilwuqutl_mu t wtl.htlt nt2: Stpl.tfl 

hpuuuwjpu uwup P2P21lhpu urtl_ttlt hpptnwuwpq. tu, upwuy yfttnnUJ.tWl!UwU 

wtl.htlt uwbmyltlt t, pwu qwqwpuwJpu uwuft btp P2lt2llhpp lfii2: 
UJ't4wllJntPt! P22P tftuppwllntl. pwl!lwuymu t pwtl.wllwll wpwq: Dntuw

llwll P2P2tl UJt4WUJnLPP hpUJ.hpmnllftlltmbmuamu 2ntJ1 t llnpyumu lt tll}Clwpl{

tl.mlf t UUW4UOtP4J't: UwiiWJU hpilwp ullwtntl. WJf}. tntbntj}ClntU, UJ.tWl!UOtJ'tmftlt 

llJntPJ't lfnthllnttlltpn pwl!lwuymu tu J!22whJntPJ't tft2: l.i.hJ12ltllltu JummpJmlln 

utbwumu t, npfl htmltwupntl_ 2mJ1n ltJ1llltll rawl!lwuymu t q.tUJ.lt P2P2: StqJ't t 

mutumu ftupuwl{wu t}tUJ.tW4UOtP4: UJu tpltntJPtl lln~tl.mu t dwuwuwl{wt{np 

UJ.tWqlfntltll: 

uilwpwqptl_wb 1{\n{l~t! ilwpnq t bwnwJht uwl.t UUWl!UOtPtnPil utpnq.n4_ 

yptnnUJ.tW4UWJJ't uwbmyftl{nt}ClJWU OJ102UWU hwuwp: 

8fttnnUJ.tW4UWJP uwbmypl{nt}ClJntUD UJ.WJUWuwtl_nptl_wb t P22P hwuwllntl., 

q.pwumu 211lt UJ.WJlmllwllmpJwlfp lt 4.ft6wllntl.: UwbmyltilmJClJntun plmt}Clwqp

tl.mu t WJU dwuwuwllwhwmtl_wbntl., npp nUJClWYJlnLU utpl!lptl_wb UJ.lWllUOlPllll 

wuyumu t wpmwl!lptl_wb ~ltp: 8flmnUJ.tW4UWJP uwbmypilnt!ClJUIU lt UJ.tW4Un

lPl!ll dtuuwuwltll lflt2l.t qnJntPJOtll mup mqqwillt llwJutl.wbmpJlltU: 

Umllnqtumutpp lfli2 yptnnUJ.tW4UWJP uwbmyltilnt!ClJntUU wtl.htlt I!WJl~fl t, 

pwu utlln~flmutpp ut2 lt upwuy P2lt2utpmu wpmwl!lptl_wb UJ.tWlllfntltllt! 

hwuq.tu t qwtflu wtl_ttlt m2 (3-8 dtutf) pwu ut4n~pmutplt ut2 (20-40 pnUJ.h): 

Cl.pw htm ltwUJ.tl.wo' umllnqtumutpn lfhlln~flmuhpfty mwpptpll_mu tu pwp~fl 

20qhq.puwyllmumpJU1up: 

Oq.mtl.htntl. dwuwuwltwtlnflUJ.tWlllfntltl!J'tY, hpup nlJ.q.mllhtntl.UJ.tWlllfntlt

tW lt q.hUJ.tW4Untlt4lt wpwqmraJmun, ilwpttlt t npn2ht unJuft P2112n4. UJt4wu

Jntpp pwl!lwuyhtJ'tmpJUIU ftumhulltlmJClJnLUt!' llwJutl.wb 2hpuwumJ't£wupy: 

<l>np~tpn llwmwpht hhtnltJWl uJuhlfwJntl.. (wq. 7): 
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UTUntUWQ 7. 

<l>np.'Jhp(l qwmwpuwll 11 wpq.JOtllp[Jhp(l.'J11wqbpUJ.uwll Wtl.Jntuwq 

cJun!wllwlm, pnUj. tJqpw\jwym-
Jiljntldilip 

ttltWlldntft- Swpptpw\j tutl>'lhiUflw[! 
mill! LntbntJPlt dlil:l UJlW\ldlll.ftltP qliUjlWttdntltttlt 

{j!ltrtuwh 

2-3°C 

llJ 2G-22°C 

upqwhJntP 30-35°C 

40-45oC 

.Chm11wpwp, UJ.tWllunt]lttlt dtuuqhm(l 11 .'JI1hp(l PWLLUWLLWllnt~JOLflfl mll(l 

(lp unp~t>l:utlmtnq(lwqwll UJ.Wm6wnllhp~ UJll qw}llllwo t lfl:t2WtlWJPI:t tnt· 

OnL.JICl(l 11 (!22WhjTlt~(l }umnt~jTltfl(ly, UJ.tWLLUOflhuuwm(lq QWUJ.hp(ly, UJ.{lOU\0-

UJ.tWLLUWJ(l U (!22W~WTLWfl~(l qwUJ.lty, y(lmnUJ.tWLLUIDJ(l h(lqpnt>l:ttnt~jntll)ly, 

UWOntyl\Qnt~JOLfl(ly 11 ttwum(lqnt~JOLfl(ly, mwpphp (lnflflhp(l WLLflhynL~Jntfl(ly, 

~hpuwum(l6wl!J:ty l.t P22}t hwuwltlty: 
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UCIUUSUU.Q 14. 

"hJntphp}l pwtltwlightluupJntlif! t...lj_mmwlj_muttlJ.ntnlJ}unu}l 
IJ.lluwpwtltwlig}llj_ flUilWiipm{ 

Ufmplip !L uwppwtfnpnufliliJL 

<l>np.'JWfln~flh).l, J!Wdtuqflhp, fl2U\W{l1 ntflht(l. ~ht1 UQ{lWtn, WUJ.WQJUl .'JO-

qbp, wuhll.llh).l, qw~nyltq, qtwllllh{l, h~h).l, 4ntnq.(lmu (Collodium duplex) 

OUtWJ(l 2%-wllny tntOntJ{Cl, I2+Kl-(l tntOntJ{Cl, mwll(lll(l 11 FeCh-(1 ~ntlt tnt· 

Onlj~llh{l: 

l.m[nTJftnulft 11/WP/dr umwynulp. 

ll}wpqhpn UJ.Wmpwumhtm hwuwp hwuwUJ.wmwu}uwll utom~JUill 4tnpw

hwmwq tltnp.'JWllntallhpll wllhpwcth2m t llw}uwUJ.hu ofiwnml. ttlwllwt, ~npwy

llbt l.t UJ.Whht h~hp(l lfii2: li]flnthhml.t tPO{l.'JWfln~flhpn hwflht, ~nqflht u(lfl~l.t 

hptpn qntnp2ltwllw, llpwllg ub2 tYllht p(l~ pmllwqnt~JUiup 4ntnq(lmu l.t 

wnwlly nt2wgllhtnt UJ.mmht tltnp.'Jwlln~ll WJllUJ.hu, np 4ntnq(lmun hwtl_wuwpw

lwtlt OwOltlt flpw UJ.WUlhpn: <l>nJl.'JWfln~fl 2Jl2ht hWUWUJ.WU\WU}uwfl wuwfl(l 

Ut2 l.t 4ntnq(lmt.ijl wtlhtnpq 4wtal:ttllhpn ~wtlttlhtmy hhum 2P2tlwo tll:tfiwqmu 

wtlt(l Uh2 2tltht ul:tlltl.t h~tpn qntOJl21:twllw: Ujq. UJ.Wjuwllllhpmu 4ntnq.(lmun 

tltnp.'Jwlln~(l UJ.Wmhp(lg hhnwllmu t J!Wpwq ~wqwll~(l .'Jltntl: UJllnthhml.t ~w

qwll~n tltnp.'Jwlln~(l UJ.wmhp(ly qwphtl:t t hhnwyllht lfl:t2UJ.WUlWJ(lll mwpw

bnt~Jntllmu 2ntll qw~hyllhtm tfl:t2nyntl: Opp UJ.WP4n wllwmtlmu t tltnp.'Jwlln

~l:t UJ.Wmhp(ly l.t hwmwlJ.(ly, WJll mllhtl:tntl hwllht 1.t UJ.Whht2lll:t Uh2 t.fltlltl.t tltnp

.'Jn: l..mtnq(lmt.ijl UJ.Wllltn tlmp.'Jwlln~(ly hh2mntpJU1ul! qmpu t qwtl:tu 2JlWJ(lll 

lflt2WtlWJ{lntu: 

ll}wpltlt UUlW!:JUWfl hW2011.0L~JT1LflTI qw}utl_wb t flwl.t Qntnq.(lnuflt tfwomylt

QOL~Jillflpy, hph WJfl tmtJtpy wtl_ht]l UwOnty(lq t, wflhpwcJh2m t flnupwyflht 

t.~bpntl: 

l/Jnpjhp pwt}Huliylitfintp.JUl{J r[lipwflipJUll 
1. llntnq.J:tmtf(l UJ.Wpq(l uh2 tYflht 2%- wflny OUtWJ(ltmbm.na, utW{lQfl qw-

tqht WUJ.wluw ,')nq(ly l.t l:t2hyllht I2+KI Iuwnllntpfltntbntjp(l ub2; 4wp6 ctwuw-
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Lv 
TJ lfllmglfp l}l{£mtlubthum J11U1Jfi1Jm 'l}q J11U<?«?tl!l1J iltl1u3 'pmpnmlJlt l}q? iltlql} 

-3lfi3d 6qJ1 lftl3 ilumo :1 JllUlJl}IJU 1Jtlub1.hum t.ftlq1J3lfi3d l}nlf 'lJfm pmtlu}lm1J1ub TJ 

tlrmpm3l{Jl lflnqu mpmb 1 ntllUU l}qtlummhm 'tlql}l}ffil{fiumqm (tlql}ml}qJlblfln) 

, tlQl}l}ffil}lUb qm1mtJ3 1 JllUl}Illl)lUtlmfn 3qp tllf l)tlU 'ilt!f1U[qm33d 'illJlU[ehut.(1 

-qlirpmJtmi!I mtlq 'il'1qm}lfimumft lf1Jmtldpqp l}lfmmphmlln 1 pmpumfmnf '1 

JllUl}mqmp 1JIDJ1hm11numutlln lf36d l}mm l}m£ehufiqtihm lftlql}l}w;>tlub l}ml}mlfJl 

-lfd lJ 1Jt.frmptlq3 '1Jml}ml}t.(1}mnfqp tlu '1 JllU}lhtlmln pudqm11mqq lftlq\tlUCI> 

:umqq qlnutl OC TJ qlnutl s '1Jlfqmln mlql)'ll il\tlulfl 

1qtlmmml} ilp1ul}tlmutlfti :pulqml(ti Jtmm lfllmml(timtll}mJl, lqbmmn il1}1wel1unf 

-ulflul.Jt t.fqhub lftlq1)3lf3d lfmtlqZ l}l(Cmnqtlql}mJl l}nt.f '}lu<fuq\ 1qbmmn ill}mg 

-lf}l 1Jlf£mtlubtlmm lftlqqtluml} l(1.tq'lll)l\m9 :il1Jlu!el1unfulflu1.Jt lftlqqhub lftlqehuClJ 

qmtlfi1 BqJl t}dqqelu1Jm\t.lulfl 1qfiqmt.lb (8 ·um) J11Ul}mmurum 1JmnfnmmmlnmJ1 

-mq TJ 1qmqti mnqq fim1q1Jlluel l]mlJmJlmp Zutlu :J1tlu¢utlu1'1 1tJ.elml] s lJ t11u3 

mtlp l{tit.Iutlqbl)t.fq ftntJ 'melelmnfmfim(f fiUlJfll...%0£ ,mtlp qtitlutltlu? 'mtllflnn 

liu1Jm-%QS ,mtlp .tl'lltlutltlq 'tlm3 qmtlfimuq mt.Ip lf'llt.Iutlf]tlq 't.lm3 ilumn 1ql)fim1 

-qpm mtlp l{l}\{amum lilftlql)elu1Jffi\tlUCI> :3qp lft.lql}flul}m\t.Iuip 1Jlf\1Jmum 1ql)fi1 

nqlnmtlmnmpmq iltlqqtluml} lfltq'lll)l]mg :tIPtlu}lm1)1Ub? nlJUm iltlm31J?1JlfJl 1mq 

-mp1 putl3 lfl}mtluq Jlmbqm lflJmd lfJl 'tl!t1J1}m1b lJmreJmtlml}tlq JlJl tr 1ql)fitlqp 

lilflnumlnmmmptlm tfllqtiql}mg tllfJltlml] ifj1m£el1U1)bo l[?lfl}mqmlJmficu 

·ildfimf!ir]il r{lfr]mmm nf i:n 

:?lfl}IDQmqmfinf bufiqqm qt}bmJlmtlm 

pn S'<r,l'O 'tlqq?t}qud 'fiutlrmmtll(lnn 'tlqqdf1uqm1 tl-f()N)I ftulJmtlmf\up 1 'tfJl 
-tlu¢utlu1d liuqm-%0£ 'tlltelelmnJmfim<f fiuqID-OJ>OC 'lfmtllflnn 1tJe11 fiuqm-%os 

't.1103 qmtlfimuq 1J ilumn 'lfllmlnm uul]qmq 1J tlt}l}mrml}tlmum 'l}mml(timtlqmp 

'tlql)bqnm ·'1JID1mft 'tlqqduqm~tlulfl 'tllql}ru 'tlmutZIJ 'bq'lll)qmg tllfJltlmf) 

·lf!/l)JITUl/uflmdrlmn TJ l/qf!i1ul1J. 

dmpmq t{thur11m~~d 
ilgmrdml{lq6gmq1md t{rmpbmllnmmf6 q~~d .Qm6mqmJl YI qgmfu.Jql} 

·sr <1!11lsnmQn 

9v 

:tlummhlflmt.fb 1 JllU}l?uft il<ftlmn lfnl(lnbrm qmpmnmtlmmln 

fillellJmllmeJ l]l(fiqml.JtmelmntJra :?u ,iltlq1}11lfu1ul} l}nlf 'l}q J11ufiqml(lmel iltlql} 

-mt}lutlmftq11 }lutlu 'dJ1m[eJ1uqbo lfellJmllmeJ ftl{fiqml.Jtmelmnlfl} 1 J11U}ltlmmml} 

ffilJ :fil(tlql}mt}lutlml}q11,1Q1JfiIDIJ\1JmUm iltlql)blfuluft 1 tlupmtlml}q }lutlu ':J UUef 

-qjl ilht}lmt.ft.J :ilelhU1JtlQ lfhtllrntl1J TJffilJ 1mm fihufi 1 l(lqtlmft }lu\tlulfl run 

:}lut.lqqtlmftq 1qm 

-rmqmmtlm l}tlqqlmijnn lf\tlUCI> q tlqmfi ilq1ureJmpl(mtpn liqmtlq bqmtlu 'tirm }l 

-m3tlJ1 l)fm lflnqb l}Q JllU]'lptlmZ mmqbl)ilqm 1JtlQ1J1Jllt.I :Jlm}lqbqmn lf? ftmgt.f}l 

qmpt!Zftmtlmnmpmq l}mlehuplfmftm lftlql}l}ut} mtllJ Jllutlqpbuft tl!)dtlmm lfel 

-qmllmel '1lffi1Jmlflmelmnlfl} q ql(nl(lnurm nqfntlu nl(lmb 1 ntlmu Um 'p1upl}mm 

-1uft l[? p1ut1rmpm3tlJ1 llu}lliqmlflmeJ il-~ ~lweJmfimtIJl Um 1 p1ul}fim&num 

1J mqq lf'ltllJmm 1 Jllu}lfnm'l nqfnm3tIJlm qrm tlu l(l}m«f 'iltlrm}lmBlfJl lluftmrJlml 

-min IJtll}mm 1qfi1)mlflmel 1 butlmft · t.fqmJlbUfpnt.fJl lJ mmq11l}il1Jffi il..f:!JJtl JllU<f 

-fnqu lmf}ls :ilfl!lliutlln 1JmielmlflqliqmlflmeJ inmqul)ilqm 1J tl'Jlllpuuftmt.fJl tftlqeJ 

-[lUl} lJTIJl} lqtlmmfimd mpmut 11}1Weltutlupmtlml}q il\tlulfl nrn :?u ,Ullql}Utfulul} 

l}nt.f 'qq lf1qfi1JmlflmeJ }luell)mtimeJ ftlflilJmlflmelmnl(ft ihlql)elhuqm1 1Jmftmftnt.f 

TJ illl1ua tlu 'lql}fimftmtlllq 1 lflqtlmft 'iltlq1J1mfJlm ~tlulfl }lul!ll]fimtlqmqul)U 

:Cqel pml} ttqm}llflq t.fTJllqft l}IDUlJ 11mq lqqtlubmmbo 1 lflqtlml} l}qtl 

-mnfulfl lf1ltl1lms :?u ,illJlflJmm l}nt.f 1 lflqlilJffilllmeI }luelqmbmel ftt{ftqmlflmelmn 

-lflt il-~Jad 'tlmdmlJmq-,. :t}1}£1Ub lJn :i p1uqumu Uqmrehul}mq1utlmtn tll}mpmd 

mlnm'3!lJl lfl}mpmd llul}mq1utlmln elhuq1u1 lf1llf1Jml.Il ttqqqfiq3tJ qrm 1J elhuqml ti 
..£J'.:Yil dl}ql}fil 3qp lfl}tlmfn qeJq l}ntJ 'tll}hUb lJn =I JllU}lnfulfl ill}lU[eflUl}IDl}lUtlmfn 

lffttlmln tlu 1 ptupmml}q nqlnlUatfJUJil :3qjl lfl}mpmd bu~mqtutlmln elhuqml 

tl.£1.'.Yd 1qqfiq3tf pu11\ qhuq 1J l}l(l}mm lqqfil 3qp lfl}tlmln lfJ11ul(uuluti 'Z 

q p1umlnmft nqtfc'Stlqp TJ mqq t}rmlno J)q Jlmpqumnf ,ill}mpmd lflnqu 

,JllU<flnqu utlutll}tlq l}nt.f 'ill}tlmln tJlnqb pulql}fiqm JllU<llnqu l}t{3mum il-ZJ 1J il 

-DI ~u ,l}mlno Jtntl i]q tflqfil}ffilflmi!I }luelqmllmeJ l}t}fiqmlflmelmnl(I} il-Zz TJ il-DI 

tlmdmTJUl!}-:7 :ilqmfelml}mqmtlmln lfl}mpmd =i JllUUllnmft JllUtllnqu run :&tJ1 lfl} 

-mpmd UUl}IDIJlUtlffifn mlno 1qqfiq3tJ }1U1J\ l}[1Ul} ill}tlmfn 1J i].eJhuqm1 UtllUlJUIDnf 

tl-DI+zI 1qqfi1 3qJl lfl}tlmln lrm l}qn q Jllumlnml} pml}tlmln qmlno filJm l}mq 
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v[J. 13 Swppbp hwuwq m{ibgiUJ mbpWbpft 6/ipqtflill! 
~bqnp [Jwptiftpft [DliintJpnt/ 

~It uwhwyuwu ltwu quwuuwu flhlllpntu tftn}uqmu t ulllftmwltmyuhpft 

ltwnmytlwopn, uhpijhp{! UJ.Whqmu hu yftmnUJ.tWLtUWJft ltnqupy h WJU uhplt

qmu t hwuwUJ.wmwu}uwu qmJlmtl: lfwhwywo P2ft2llhpft tlwltmntllhpt! ~hu 

uhpltqmu, ftult yftmntlltWLtUWU h ltn£1Pll.t! uhfllttlmu hu q.tquwltwflUflWqmu: 

fl.pwumu hwlinLttlhtm hwuwp wuh{lwdh2m t P2ft2t! quwutt mdtq J3ntJUnq' 

wunupwijnq: tulltllhflupU{! 1 0%-wuny wupwltlt Uft2Wtl Wj{lntU q.ftmhtltu 

ltltwmqmu t, np yltmnllltWLtUWU h ltnflPll.t! uhfllttlmu hlt, q.wnltmu mtuwllhtp: 

.C.hmhwplll£1, yftmnllltWll.UWJft h ltnpftllft Uhpijqhtm hwltmu{! P22ft quwuqw

OntJ6JWU ymywltft2 t: 

Ufiu wtlwflmwO hwumu P2lt2lthpu odmtlwo hu pflhuy ut2 llhflltt! Ltmmw-

lthtm wtlht.lt uho hwmltntJ3JWUJ!, pwu tppmwuwpq. P2P2Uhp{!: fl.{lwllmu hw

linLttlhtm hwuwfl ttnq.hwJft t!lt~Jntflp qwqw}6uwjplt uwun mhqwtlnflht ltwfl

upfl ~tLtnpp tnt0ntJJ6ntu: 1-2 dwu hhmn {!(t~Jntllt! hwllht uhflltlty, ttlwllwt h 

mt{lhuhflt! ulllftmwlt ta!U)P tlflw q.wuwtlnflht num hwuwltft (OhflPY h{lpmw

uw{lq.{!): <l>nfl~P htmhwltpntl lliWflll.tlmu t, n£1 wfit! wtlwpmwo hwumu 

mhflllutpt! uhplttlmu hu lflM ll hwtlwuwflw~wtlt, ltult hflftmwuwpq. mhpllut

Pn wtlhtlt PP~ (ltlt. 13): Oppwlt mtph{! hppmwuwpq. t, WJUPWU utplttlwom}6-

jntU{! J3nLJt t: Uuhuwhpftmwuwpq. mhphutpft Uh2 uhplttlmu hu upwju OWJJlh

(l{!: 

il2lt2utpp lttuumuwltmtaJWU UIWhlllwumuu ummqtt NaCl-p 1 un)luw

twl:tny tnt0ntJJ3ntU UJ.LWLtlintltt.tb up2nyntl: 
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UCIUUSlil.JP 17. 

Utpul:ipfl ql:iGumGwqntpJWG npD2ntUf! gflmnuuwqUwJfl GtpquwG 
utpnqml ({!UUl fl.. v. vtumpnl{ll h L u. P.tlwGnl{ll) 

UJ11tPliP u uwppwz/npnufulip. 

<l>nfl~fty 1~ 18 dwu wnlll2 !3Jl2WO ntnnft uhpuhp, ftuq.ftqnltwpll]luft 

0,1%-wlmy (1 q. 1 tftmp J3npwo 2flntu) h J3J3nt ~mpuftuft 0,2%-wuny tm

omJJ3l:thp, fihUWUIWI.tJW J3Wuftijuhp, pftupwijwu pwdwltuhp, Uftltpnultnlllftij w

uhquhp, tthltmpwltwu uwtQ2w}u, Wlllwltm uwmftm, mllhtft, pwll]l~ J3ntllJ6= 

fkjuwmw{Jpft [![Jpwyp[!. 

Unwuy {!Utnflhtm tlhpyllht ntnnp ijwu tnpm 2 }umup 1~wltwu mnwo 

uhplihp, npnup Uftu~h tPOJl~t! 18 dwu UIWhtlht hu 20°C-lt lllillJUWUutpmu, 

J6Jl2wb t{jlfiwltmu: lJft }umup uhptftp{! mhqwtlnJlht 2Jlntltytlwo pwdwltlt ut2 

h 5 Jlnlllh hnwyllht (ummqft~): Unwuy 2WPlttuh(lt! tlllwuttm 2 }umtlp uhplihpp 

tl1112ltt! htnwyllht- mtqwtlnJlht 6huwUJ.wltJw }6wutpft uh2, wtlttwyllht puq.p

qnltwpllftltlt 0,1 o/o-wltny tmOntJJ3 h J3nqllht 1-2 dwu 30"C-lt lliWJuwuutpmu: 

UJumhtmh Uhflltt! LYUht hwUWUIWIDWU}uWU wuwup ut2 h uhputpn ttlwllwt: 

u2ht uwhwywo uhputpp qnLJllt!, pult tftnmuwltwu utJllihJlltY u2tt, 13t pw

upuu hu uhJllttlhtlfllttl, uwuuwltlt U. ~hu uhplttlht: OtmllwltntJ3Jntut! ummqttm 

lrutwmwltntl hJlltm }umup uhpuh)llt tt mhqwtlnJlht }unuwtl Juyftltmu, umJ3 

tllWJtlwuuhpmu: lJft pwup oppy hhmn hw2tlht btwo uhpuhplt !3lttlt! u. wpq.

Jntup{Jhflt! qpwuyht wqJmuwltmu (wq. 9): 

UqjnLUWlt 9 

SwllJ!h OpJhl!m 
Utrnltp!J UtputpjJ plnl.l!, hwm 

1\Wq Piutl!, LPlnl uwultwljjJ 
1-- hwm lih!'l!tlwb lltpljtlwll ll.ttp(jtlwll lltwll zlltwll 

ntnn 
umntq~ 

h 
tnJ!!J 

!It nil~ ntnn 

tnpp 
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.cwuliuwml:it mtlJwLiltpn II qwmwpliL hwuwUJ.wmwufuwu li~pwqwym}3-

1mu: ulipquwu ut~nqntl_ utpulip)l btmllwqnt~JWU OJl0211lU1} hltulltl_wb t: WJU 

pwu)l tl_pw, np qliuqwu)l y)lmnUJ.tW~UWU U)l pwu)l ul:ipqtp)l hwuwp J3WtPWU

ylit}l ~t:, ituq uwhwywb yltmnUJ.tW~UWU ht2m ulipqtl_mu t: .Ctmiiwpwp, 

~ul:ipqtl_wb wpuwm)lqulipnti_II ~nlJl ul:ipqtl_wb 2WP)ltill:ipntl_ uliplflipn UJ.WIDQW

UOlU til qtuumuwqulip)l ~tl_)lu, )luq lJl)ltl ulipqtl_wb wpuwm)lqulipnti_II 2WP)lL

ulipntl_ utpUl:iJlil n~ qliltumuwquliplt: 

Pt/wlnu/ft lilipnq.. 

4.tpylttL ynptu)l uliputp II 10 dwu pp2wb tl_)lfiwqmu ~nTJ.ltl:it utllJWlJ.)l 

2tpuwum)lfiwumu: upwulty 10 hwm ulipu wblit)lntl_ wqnult tpqwpnt~JWup 

pwdwlllitlipqm qtu)lii 15 pntljl:i mliTJ.wtlnJlht 0,2%-wuny ~~m ~mpultult qwu 

0,1 o/o-Wuny ltltqltqnqwpU)lltlt tntbmJ~mu: ulipq[! ~wtltl:it, ulipUtpn ttlwllwt 

2pntl_, mliTJ.wtlnpl:it pwU)l~ ~rwlt tl_pw II npnzl:it upwlty qliuumuwqm~]Otun: 

ltl:iUUOlUWQ ul:iplflipmu UWTJ.UTI ~it Ul:ipqtl_mu, ltuq uwhwywb QWU funp tl_uwu• 

tl_wb ulipUtpmu' utpqtl_mu t: 

52 

UCiuUSUUP 18 . 

1122Whjntp}l fuumtpjWfi L_ OUUnWpiJ. UIOWhfig}lwt}l Dpn2Dltlf! 
Uitwqtint}lw}liJ. utpllf}mt 

IJ22whJm~lt fumm~]Otlln II ouunm)lq UJ.nmtuy)lww UJ.WJuwuwtl_npmu t 

J!22}l qnTJ.U)ly 211)1 ulipbbnu.In, pntju)l ~npwl}.}luwyqmunt~JntU!}, ypmwq}luwy

qmltm~JntU!} II WTJ.WQWJntUnt~]ntU(!: Dtlllitntl_ J!22WhJOL~)l fumnt~JOLU}ly, qw

plitlt t npnzl:it J;!TILJul:iplt nnnquwlt dwuqtmlttpn: 

u;mplipi.J uwppunfnpnufblip. 

Unfu, l:tnf).liw, tl_wtltulltpltw, UWUJlWT}.ltmwQ, mutt}l, U21JlWJl, pjntputp, 

wuliTJ.illip, qlipwlJ.plt WTJ.lt II uwfuwpn~wJlt 1 unuwpwuny tmbm]~lltp, wnwp

QWJWQ}lp II bwblJ.nTJ. wUJ.wlJ.}lulip, pwU)l~ J3ntTJ.13: 

U2fuwmwbp}l olJpwyp!J. 

Dtlllitntl 1 unuwpwuny tntbmjputplty, num Wll.JTllUWQ}l (wTJ.. 10), unu

pwyuwu fiwuwtljwphntl_ UJ.Wmpwumht qtpwlJ.plt WTJ.}l II uwfuwpn~WJ}l 0,1-lty 

U)llt~II 0,7 unuwpwuny Jumm~JWu tmbmJ~Iltp: 

Urumuwq 10 

<l>np~lt hwuwp wuhpwdl:izm tntbntj~ul:iplt UlWIDJlWUIDUWU WTlJ11LUWQ 

<l>np~lt hunfwp lU Ullnu~nn)liljlll 

wl.thpwdlizmlnu'lmJial't llJ qlipwqpl't w!llt qwu 2ntJl,ul ]umru.pJmll, lJ uwjuwpnqwJ!t LnLOnlJiil, Ul 
U,l l <J 

0,2 2 8 

u,;:s j 7 

0,4 4 6 

U,!> 5 5 

0,6 6 4 

U,l 7 3 

uztl_wb tmbnLJputpn tylll:it hwuwUJ.wmwufuwu PJntpul:iplt Ut2 1ItmbntJJ3· 

ltbplt ut2 3 pnUJ.t m1InTJ.11lJ3JWU mwppl:ipnt~JWUP hl:ipJ3ntl 1t2tylltt unfu}l qm-
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uwtlnp blWI).hpupu lJ. ttnl).hWJlt qwtf tlwtltuuhpltWJlt tnhpliuhp: 2Q-3() pnUJh 

htmn um]u tmbmuauhplt lflt2wtlwJpmtf 'llttnwpqht UJLW4.tfntlttUJll hwtfwUJw

mwu)uwu wrumuwqmtf qwmwpht f12mtluhp (wq. 11): li11Jmuwqmtf phptlmtf t 

tfnmwtlnp tntlJwtllhp: C).ltmwpltmtfllhpp dwtfwuwlt hwmltwUJhu nt2Uli).Jlmta

JntU l).wp~lltt wJil hwuqwtfwuppu, tah nptmbmJtamtf t hJmuttwbplt J!2lt2llhplt 

50%-lt tfh2 ultutlmtf UJlW4.Untlt4.t!; liJU tntbntJtat!, nplt lllt2WtlWJJlntU UJLW4.un

tlt4.t! ultuttmu t, wtlhtlt lulttn t, pwu tlhpypwb OJ!Jhltmlt (un)u 11 ttnl).hw) J!2lt2-

uhplt J!22Wh]nttat!, ltult I).JlWU uw)unpl).nlltntbnt]tat! wtlhtlt unup t, pwu J!22Wh

Jnttalt )ummtaJmlln, npmhq J!2lt2lltpn UJLW4.11ntlt4.lt ltu hutawJllttlmu: Dtllhtntl 

ll2tlwb tntbntJtaUhJllt )utnnttaJntlllty, upwuy lflt2ltll tatlwpwuwltwllntl qmumu 

tup J!22WhJmtalt )ummtaJwlln ltqnmnultlt tmbmJtan: tiUtawl).phup, UJtw4.11ntltqll 

ultutlht t 0,2 U tmbmJtantll, mpttfu J!22Wh]nttalt )ummtaJntUt! lttltlllt' 

0,2+0,1=0,3:2=0,15 

Ut.llhtntl J!22Wh]nttalt ltqnmnllltll )ummta)ntulty' mwpptp tqwuwltuhpntl 

ltwphtlt t hw2tlht ouuntnltlt 6u~tllt!: 

StlJwt l).hUJpnui utq hwJtnlllt t, np 1 q. t~ttt. nl tthlttnpntlttnt! tntbntJtantll 

wnw2wyumu t 22,4 utall. 6u2mu, ltull tthltmpntltmlltpn' 1,5 wllqwu wtlht: 

Ut.llhtntl l).pwulty ll WllJntuwltmu ptptlwb mtlJwtllhplty, hw2ttmun ltwmwpht 

hhtnli]wtlthpUJ. 

1 q tilt! (uw)uwpnqw)-22,4 lltall 

0,35 (uw)uwpnq. lt4.· )ummtaJmu)- x ltwu 

1 q l:lttl (lttpwllplt wq)-33,6 lltall 

0,25 (lthpwllplt wlllt ftq. )ummta.)-x 

LmbntJtalt outfnmltll 6u~tun ltwphtlt t hW2tlht, uwll htllhtntl 4.wlltn-

RT 
.C~lt hwttwuwpmulty P = -i, npmtq 

v 

1 1 
v =- l!wu c =-

c v' 

hhtnllwpwp' P=RTCi 
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U11Jntuwll 11 

<l>np~ft mtlJmtllhpft qpwuyuwu ru11Jntuwl! 

illtW'IIlntJt- .,. 41ipwltpltwrt Uw)uwpnqw 
=-tnltlt 3 

tmbnLJPP .::>' 
.=> 

)uUimttJmlln, "" uuwqllntlt'IO UI[Wqllntll'IO UILW'IIlntllltn LJ.ILWLtllntluto 
u &l unJujl llh2 ttnflliwJ!t llh2 un)uJt llli2 l::tn'lliWJ!t llli2 ., 

0,1 l lJW l lJW l lJW l iJW 

U;L liJW ulJ!LLtllO llJw l iJW 

0,3 ulJit'IPO llliptjtl)qwll ~~~w ul!ltLtl!t! 

0,4 bliptjtl)llwb l!tnpwqmb ui{Jtqpo blip$l!llwb 

0,5 l!tnpwl{mll lttnpwqmli lll.iii\IIP<t wb lttnpwqnili 

0,6 l!tnpw\lmli l!tnpw\lmli lunrwl!mli l!tnpwl!mli 

U,l' In nf1Lllll mil lttnJlUIIlmli lunpwl{mli lunpwqmb 

l'>qnumliltl! 
0,25 0,15 0,35 )uUintpJmlln, 0,25 

u 
Oullntn!Ll! 8,4 5,3 8,4 5,3 

fillznuln, upb 

npmtq' 

P-ouunmltll 6u2nu.ffi t lltallntnpmuhpntl, 

R-qwqwJltll hwumwmmun-(),0821 wumltfiwu/Untltwu 0,00821 

~nnq/ wum ·u nt, 

T-pwywp~wl! 2hpuwumltfiwun (-273°C) + lJtnp~lt 2hptfwumpfiwun (t), 

v- WJU bwtlwtll t tlttnphpntl, npnui ltwphtlt t tntbht 1 lint UJnt}'a, 

npUJhuqlt umwuwup npn2t!wb tntbntJtaP pqnmnultlt )umnttaJWUt! hwtlwuwp 

lutnnttaJilLU, 

C- tmbntJtalt ftqnmnllltlt )ummtaJmllu t llntltftmp, 

i- 4.wum-.Cn~lt pqnmnllltll qnpbwllftyu t, npn nl tthlttnJlntftmuhpft hw

tfwp hwttwuwp t 1-p, pull tthlttnJlntlttnllhplt hwuwp' unmwtlnpwUJtu 1,5-p: 

t:thlttnpnllttnllhpp ftqnmnultlt qnpbwilltYt! I.Jw)utlwb t WJU ltnuutpp ta4.lty, 

npn wnw2wllmu t llnthltmtlt mpnhmlflty li l).ftunyuwu wumltfiwufty: Umnpll 

l!hptlmu t ltqnmnllltll qnpbwltylt uzwuwltmtaJmun NaCl-lt tmbntJtalt hwuwp: 
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NaU-p 

juumlJOIJTllhl!, 1,0 0,8 0,7 0,6 0,5 0,4 0.3 0,2 0,1 0,01 

untiL 
htnmiiutiQ 1,62 1,64 1,66 1,68 1,70 1,73 1,75 1,78 1,83 1,92 

qn(lbwl!lt\11! 

(!uUt t{lnp~}l uu1.JWL{Jlip}t, lil')h }lqnUtnlt}lq tntbntJJC)P }uUtntJC)JOlU{] hwqw-

1 1 
uwp t NaCl-}t 0,25 U -Jt, mutw v = - = -- = 4 

c 0,25 

0,0821· 273 + 27 
P= ·15 

4 ' 

qwu P=RTCi-101,3 lJ.ll)w. 

Ouumnltlt UJ.OUtliltyllWlt:! qwpht}l t hw2tl.ht q}ltnUJ.wuqwtlthpnq qlllU Uh

qwUJ.wultwtlllipnq (Ull)Ul): (Ull)w= 1<f = 9~JC)u.): Owltw~hmu 101,3-n uJC)un

tnJ.lUtt! IWtnUJ.wuqwt}l qlipwOlitnt WJ.lUlWt).flJWtlt t: 

l.l.wltUt...Cn~}l hwqUluUlpmun t}lwpdhp 15}12Ul t lfl\wJu JC)ntJl tmbmJI()uhplt 

hwuwp (lfl\uth 0,1 U): 
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3mum C'3 
:::1" $,"" filj\llulfl 0 

= ~ 
c. 

~ JIO 

:5 'dpmlatullqdtlmm 
Ugm 

Ul)mgl[}l ~ 
c. 

.101 qljlmllubtl!UID 
5 

..<:::. 

%.c. - UID!ltt c,t:J ~ 
:::l~.c:. fil[\tlulfl .g':l 0 

..c.-s-= 
iS mum C'3 

$,"" filj\tlulfl 0 
~ 

pn 
'dpmlehull!tdllmm 

c:. Ugm 
2. 
3 UIJmglj}l 

= l)l{lmllubtltum ..c:. 

f .C.c::; UID!t't ~ 5 c.c:. filj\llulfl c:. ~,1::1 0 

~ 
:~':I 

§ ..c.-so= 
iSm urn C'3 
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UCIUUStiUQ 19. 

112211 2PWJpfi 111nwhfigpwtll npnznuii! hJntutfwb"pmJpfi cinq}lqfihp}l 
tm$uhpp $n$nluntpjwfi h}ldwfi l{pw (fllP2111Pfllfiq}l dhpnq]!) 

UJ11lftJ/;Jl h uwppwtfnpnu!lJ/;p. 

llwuw~ unfu)l. mhpiiuhp, lJ.wpmnMttlt UJ.Wtwpuhp, pJmpuhp, wuhqutp, 

lJ.2tnWJl, ntUhtP, }uywUWOWlJ.)l.b pWUnU, lJ.hpwlJ.p)l. Wq)l. U UW}uWJlhlJ.WJ)l.l lfnt

JlU{lWUny tmOntjpuhp, pwlf)l.t pmTJ.P, WUJ.WlJ.m uwm)l.m: 

lf2fu wmwlJpft [J{JftJW!JPf!. 

llwpmn~J:ttl:t UJ.Wtwrutp)l.y fuywuwbwlJ.J:ttl:t u)12f1yml UJ.Wtnpwumht hw

qwuwp tnpwuwq)l.O II 3 uu hplJ.wpntpjTttU mutynq ~nq)l.lJ.utp: UntJUUtltu)l. ~n

fJltlJ.uhp lJ.mrtt uwu lJ.wuw~ unfu)l. mtpiiutp)l.y: LlhpylJht 12 pJTitpuhp, hwuw

prulJ.wthtii JmpwpwUl.Jntp)l. Ut2 mhqwtlnpht3-5 hwm lJ.wpmn~)l.tlt u unJu)l. ~n

fJltlJ.uhp: 0Jmpuhp)l.y tplJ.mu)l. qpw wtl.htwylJht2ntJl, )l.ulJ. UJmuuhp)l. qpw hw

UWUJ.Wtnwufuwuwpwp 0,1-0,5 unuwpwuny lJ.hpwlJ.p)l. wq)l. II uwfuwpnqwJ)l. 

tmbntJplitp: Qnq)l.lJ.utpn tmbmpuhpmu 30 pnUJ.h pnqlihtmy hhmn ~wtftht 

upwuy hplJ.wpmpjntU{! II qpwuyht WTJ.JTILUWlJ.mu (wq. 12): Oph wptnwp)l.u tnt

bntjp)l. ouunm)l.lJ. UJ.nmtuy)l.wm qhpwqwliymu t hJmuqwop)l. 2JlWJ)l.li UJ.nmtu

ytlwt}lu, WUJ.W tntOnLJPt! P2J:t2uhp)l.y 2nLJlt) OOmtf t, np)l. hhtnuwupnq ~nq)l.lJ.uh

p)l Owtlwtn II tplJ.wpmppnut) tftnppwumu tU: Opt tmOmJp)l. ouunm)l.lJ. UJ.n

mhuy)l.wlt! tftnpp t hJmuqwop)l. 2JlWJ)l.li UJ.ntnhuy)l.wtJ:ty, WUJ.W P2l:t2lihpn tm

bntJp)l.y oomu tu 2ntJl, ~nq)llJ.utpn owqwtntl II hplJ.wpmpJwlfp uhowumu tu: 

~h tmOmJp)l. ouunm)l.lJ. UJ.nmhuy)l.wm hwqwuwp t hJTituqwop)l. 2JlWJ)l.li UJ.n

mhuy)lwtltli, ~nq)l.lJ.utp)l. tplJ.wpmpJntU{) tl:t tftntftnJutlmlf: Dtlihtntl ~nq)l.lJ.uhp)l. 

~unputp)l. tltntltnfumPJTILU)l.y II mmpqnpwJ)l.U tl)l6wlJ.}ly, npnzht unfu}l mtpiiuh

Plt h lJ.wpmn~)l.tJ:t UJ.WtWJllihp)11!2)12lihp}l J!22Wh]mp)l. }lqnmnu}llJ. fummp]fulin 

(tUJU tntOmJPt!, npmtq ~nq)l.lJ.uhp}l twtltuhpt) II mmpqnpwJ}lli tl}l6wlJ.n ~hu tftn

lltntutttt): UJt lJ.hpUJ. }lqnmnu}llJ. JummpJmlin lJ.wphtJ:t t npnzht WJU tmOntJplih

Plt lummpJntliuhp)l. U)12)1li ptlwpwuwlJ.wlintl, npnuy}ly utlJ.mu ~nq}llJ.uhp}l 
~tntftuhpn utowyht tu, }lull. hw2npq.mu' tftnppwyht: D13h ~nq)l.lJ.utp}l ~wt}tutpn 
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0,1 U tmbnLJ[dnu.f tihc':lwyht tu u mmpqnpn pwp~p t, tml! 0,2 U tntc':lntJ[dnni 

tJtnppwyht tu, WUJ.W ft4nmnuftlj fumntJ3JnLUfl hwqwurnp t 0,15-p: 

P(lnmnuftlj fumntf6JntU[! ljwphtlt t npnzht uwl! htuhtntl pJmpuhpmti 

qmutlnfl tmbmJ[<}Uhpft tumm[d]muuhillt tJtntJtnlumf6Jntufty, npl!lhll~nflftljutrn 

nuljflUqwo hu: ll]u l).hUJ.pmti ft4nmnuftlj t hwtiwpqmti WJU tntOntJ[61], nJlf\ 

fumntf6JntUU ~nTlftljuhpft nul!fllihtntY hhllln W tltntltnfutlht: lmbntJJ3Uhpp 

fumnt[d]ntUU npnzht phljmtiw~wtltntl (nh~pwljmmfump) {rnzfuwmwup 21): 

Dtlihtntl J!22Wh]ntf6ft ft4nmnuftlj fumntJ3Jntufty, ljwphtft t hwztl wpl!ht 

P22ft uhroMwu mdn hhml!]rnt pwuw~l!nq. 

S - uhpoMwu mdu t, 

P- outinmplj 6uzmliJ.!, 

!FP- T, nrmt11' 

T- J3WflWUJ3P twrtlwbmJ3JntU[! (mmpqnpn): 

D[dh mumtiuwuflptlnTJ. UJntf6U WJUUJ.puft qft6mljmti t, np T =0, WUJ.W S=P: 

RT 
llJIJ. l).hUJ.pmti P = -i, pwuw~l!mti P-Jt t~Jnfuwphu ljwphtft t mhflWIJ.flht 

v 

RT 
S-n' S = -i: 

v 
D13h unfuft mhpl!p P2P2Uhpft J!22rnhJmJ3nlt4nmnuflll t NaCl-p 0,15 U 

tmbntJ[dpu, WUJ.W hwztlwrllnl!wmwpqmti t hhml!Jrnt ljhpUJ.. 

1 1 
v=-=-=666 

c 0,15 ' 

0,0821 . 273 + 22 
s = 6,66 · 1,5 

lmbmJJ3Uhpft UJ.Wtnpwummtinl! hwztJ.wrllnl!wmwphtrnJUUJ.hu, pUzUJ.hu 

J3lntl8 wzfuwmwupmti: 
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UclUUSUuQ 20. 

P22P 2PWJ(di U!nmhlig(lUIJll npnzmup lif12wtlwJf1(llmomJp(l ptmntpJwfi 
l}mt}ln}umpJWfi hfniwfi tiPw (Ctupqwqn@ Ul:i}}llllfl) 

UjnLp/:i[IU UWJI/}WI/npnttfu/:ip. 

Opl!t pnLJufl f6WflU mhpl!utr ljwu wptlwmwUJ.mmfluhp, l!wtwu, tJtnp~w

unf6uhp, tiftljpnllwJ3nyftljuhp, muhtft, fuywuwbwl!ftz, uwfuwpn(lW]p, KNOTft 

ljwti NaCl-Jt 1,0-Jty tlftuzl! 0,8 tinuwpwllny 1.! 1Ihf6ftthu l!mUJ.ntJmft 1 %-wuny 

tmbmJJ6Uhfl: 

Uzjuwmwupft oupwyp[!. 

Ll..hpyliht 10 $np~munJ6uhp 1.! hrllm 2Wflpnq mhTJ.wtlnrht l!wtwuft qpw: 

.C.ftuq t~Jnp~wun[duhpft tit2 tYliht 10-wl{wu lit KNO:rft llwti umfuwpn(lrnJft 

0,5-0,4-0,3-0,2-D,l tinumpwuny tmbntJJ3uhp: U]umhhml! JntpwpwuZJmfl tJtnp

~wunJ3ftY tihl!wlluill littYliht 2-pfJ. 2WPPP l}lnp~wun[duhpft 1Ih2: lUywuwbwlW

~ft tllt2nynq hwliwUJ.mmwufuwu mhpl!uhppy hwuht 10 hwm uljwqwnwljuhp, 

ft2hyuht hpllpnpfJ. zwrpft t~Jnp~wunJ3uhpp tfh2: lJltwqwnwljutpn tmbmJ[duhpft 

tit2 pnfluht 40 pnUJ.h: 40 pnUJ.hfty hhum $np~wun[6uhpfty ullwtlwnwljuhpn 

hwliht 1.! t~Jnp~wun[duhpft tit2 ft2hyliht tfhtaftthu l!wUJ.mJmft 1-2 tJtnppftll pJm

phTJ.uhr: <t>nr~wun[duhpft tmbmJ[<}utrn l{utrlltltu 1Ihf6ftthu 4wUJ.m1mntJ. : UJ

umhtml! Or5 lit-nY tlftljpnljw[<)nyftllutpm.l 5 $np~wun[6uhppy tJ.hpyuht tJtnp.'J

uwftwu utpljqwb LnLOnLJ[<}Uhpnll i.ltu[dnylllW OWJPU ft2hyuht httullhmwjftu hw

UWlJ.Iwmwutuwu tmbnt][dubrft tih2 WJUUJ.hu, np llwf6nyflllmti hh11ml!ft tiwljmp

l}.wlju J!tumfl tftuft t~Jnp~wun[duhrft tit2 hflwb hbflmllft tiwljwpfJ.wlWy: llJIJ. 

tllt6wljmti i.lw[<}nyftljubrfty ubpljqwo hbflmlln I).WUI).WTJ. pwy [dnflUht $np.'Jw

unpuhrft tit2 1.! hhmltht hhflmlW 2fti<lP hnupft zwp<hiwu ntflflnLPJWUU: uf3h 

utpljqwo tmOntJf6ft mhuwllwpwp ljzftnn lt }umnt[6JntUU htmllhmw]pu tmonw 

Pft hwuttiwmmJ6JwUp tltowyht t {2mfl{ltntbntJf6PY uhpooqht t h]muttwopub

p}l 1It2) hnupp ljquw uhppl!' l).hut}l tllnp~tuUn[d{l, pulj h[dh tJmp.'JWlm[dmti 

luumtf6JntU[l tJtnppwyht t (h]muqwoppy 2mru muyht t l).hUJ.lt tmOntJ[d[!), rntqw 

hnupn ltntlllltllt l).hutft tlbrl! (l).htlll't ljm[dnyfti.IP): Dph tlJnr.'JlnuljmfJ lt btwl!h-
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mwJft[J tmOntJJil(Jhpft fumntJilJm[J(Jhpn hwtf_wuwphu, WU!W l{tnp~[IwlJ.w[I (Jhplt

tf.wb tntOnt]Jilll lJ.tfuw fJ.Jl uwltwpqwQll qJlW ltwu QWtanyfJ.lllty hwtf_WUWJIWUjhU 

ltmwpwbtllt l{tnp~w(JnJillt Uh2: 

IJ.w w](J mwpphpwlJ.(I t, hpp h]ntuqwbpft 11 IPnp~[IwlJ.w(I tnt0ntJI3lt lfli2l1 

2pft l{tnfuwqwp~ mhqwl{tnfuntJil]nt& ~it ltwmwptJ.ht: UJt lthJIU!, l{tnp~[IwlJ.w(I 

tmbntJJilP JumntJilJm&n }tqnmn&ftlt t pQ2WhJOtl3ft JummJilJW&n: 

<l>np~}t wpqJm(Jp(Jtpn qpw(Jyht wrumuwlJ.nui (wTtJntuwlt 13) 11 ht&html 

umw!Jllwb tntlJWt&hpfty' bbnrt mdlt tfbOnt13Jnt&n, WJL lthJIU!, 2JIWJ}t(J Ujnmh[J-

yftwtn ( '¥ w ) npn2ht h hml1 JWl pw(Jw~lmll' S=RTCi, npmhrt 5-n bbnrt md(J t 

lJ.wu 'Pw = -Jrliii.GRLJP =-RTCi·101,3 

OpJhltmlt bbnrt mdn lJ.wpnq t(Jp hw2ll.ht &wl.t uJil&ntnpm&hpm{ P=RTCi, 

npmhrt' P- bbnq md& t uJil&ntnpm&tpntl, 

R- qwqwJft[J hwumwmm&& t- 0,0821 wumMw&/Unt 

T- 2tpuurum}t6w&n hw2ll.wb J!UlYW£l~wlt ttflnJ}ty, ( T=273+f') 

C - npn2t{.wb JumntiC}Jnt&n, npn ltttnmn&ftlt t mumilllwu}tpt{nq OJ!Jhltm}t 

bbnrt ntd}t(J, 

i- }tqnmn&}tlt qnpbwlt}ty(J t (n~ ttllltmpntftmlthp}t hwuwp hwl{wuwp t 1-

ft, ftult tttltmpntftm[Jhp}t hwuwp' 1,5): 

UTl]Otuwlt 13 

<l>np~}t mtf.Jwtllbttlt qpwli.yuwli wfllnLUwlt 

<I>np~w(jwu llwpnyllltllY UpmlUJ)ilU trii&mJPlt lt- OOnrtmao 
tmllmJp{Jiiplt Illipltllll)b qnmnhlt~ ~mmpJmlin tfplintnptnlilipnll 

OI!Jiiltm ~tnmp]mlin, tmllntJpfl ultwllwnwqlihrn tmllntJ ltwtf l!flWJJlli 
If m.q rtntJiJtllhD pmtf UIWhlitmv hlimn, Ulntnhliyltwtn, 

u 1{11\w 

nput f!lllJUP 0,5 tlliph 
mliph 

0,4 mlirtmtf 

0,3 Iltpph 

---u;I lilipph 

o;T hliN)b 
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UChJUSUUIJ 21. 

.Pmuwl{wG hJmuti.wbpp 2PWJJlfi UfDWlifigJtwJll, 
P22P c)()nq nutp npn2nuil! pbl{muw!wlltp oqfi.ntpJWUp tmbmjpfibpp 

tuwmpJW6 llmlllnluntpJwfi hpuwfi l{pw 
(f!UW 'b. U. lfwvuptin@ h 'b. U. Oltwpfin@) 

UhiC}nqn h}tu(Jt{wb t OJI02Wltlt JumntiC}]nt(J m&hynq tntOntJJilP uh2 pmuw

ltw& h]ntut{wbpn mhqwl{nphtnt1J hhmn J!2ft2[Jhp}t 11 tmbntJJilP tfJt2l1 2JIW\{tn

)uw&wltnt13JW& htm11w&vntl tntbntJJilP JumntJilJW& l{tnl{tnfuntJilJWii tf_pw: 

upupbpi.J uwppwtfnpnulubp. 

Opllt J!fltJUft JilWJIU mhpl11ihp ltwu wpuwmwUjmntqlihp, uwJuwpnqw]}t 1 

unuwpwliny tntOnt.IJcl, JilnpwO 2ntfl, 0,6-0,8 uu lll(lllluwq}tb ntlihynq Juywliw

bwlt}t~, J!hltmuw~wl{t, lfllltpnuqntq}tlt wuhrtlihp, 2hpuw~wl{t, ltwtwli, l{tnp~w

li.n(iluhp, WUjWlJ.nt uwm}tm, l)wlfll~ JilnlTJ.Jil, pwupwq, JilwUttft~, lUUjlUlJ.Jw ~n

TJ.lt\ili.hp, ltwJilny}tlt: 

U2Juwmw(Jpft []{Jpwypo. 

l.(.hpyliht 7lfll2ltli tihOntJilJWii 11 7\{tnppl{tnp~wliniC}Iihp: l.Jpwliy tit2 t1Jiiht 

0,1-fty lfllli~l1 0,7 linpuwtwliny 10 lft uwJuwpnqwJ}t tntbnt]Jil: OntJuft UntJii 

hwplt}t mhpl11ihp}ty (Uft2ftu 2Ttlt1J n~ hhnm) Juywuwbwllltw oq.lintJilJwuJ! 

lttnJlht ultwt{Wnllllt!Jhp 11 hphpwlJ.wli P2hyllht l{tnpp l{tnp~wliniC}Iihp}t uh2 11 

tlawltht Juywlint{: Ul.twt{wnwlJ.Iitpn tntOnt]iC}Iihp}t uh2 30-40 JIOU!h Ujwhhtnt1J 

hhmn hwllht 11 WUjlll J!hltmuw~wl{t}t UJt2nynt{ npn2ht tntbntJJillihp}t JummJilJWU 

tlmt}lnfumpJntli.n: Q.mllht wJii tntbntJJilt!, np}t JumntJilJntUl! ~It l{tnfutfht: f'22lt2-

llbpu W.JU ltwu w1u tm<'nltJJilntu nllltrtlfhtm qhUjpmu 2JlwtltnJuwuwqmJilJntlin 

llpw!Jy Uft2l1 OJI02tf.ntu t upwliy l:Jbnq ntd}t l{tnJuhwpwJ!hJlntJilJWUJ!: Qmp{! 

2lllJI<h{mu t WJU nlTJ.TJ.OlJilJWUJ!, npmhrt bbnrt mdu wtlhtft uhb t: UJlJ! pntuwltwu 

hpnul{wbpn nllltrtutf.wb t wt{htft tfhb Mnrt md muhynrt tntbntJJilntu, l)lllU ftp 

P2ll2llhp}tliu t, wUjw tntOntJJilt! wft2hhp}ty 2ntJlt! bbmu t, np}t hhm11whpnt{ 

UJlw Jumnti3Jntlln l{tnypwlimu t: UJlt qhUjpntu, hpp P22P bbnq mdn wt{htft uhb 

t, gw!J tmbnlJJillthn, wUjw wlt2utpn tmbntJJilltY Mmu th 2ntJlt! 11 tmbmJJill! 
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q.wnumu t wtllill:t fu)lm: £222)1 ll tmOnLJPP fummpJmlililip)l hwqwuwpmpJWU 

q.lit.qpmu 211P 2wpdmun npllt nt'fl'flntf3JWUP mli'fl)l ~)1 muliumu 11 tmOmJp)l 

tummpJntUt:! uumu t wlitltntltnfu: UJli tmbntJJClt:!, np)l fummpJmlin ~)1 tltnfutllit 

pmuwqwu hjmuqwbp)l ulipqw)OLJClJWUp, )14.nmnli)llt t hJmuqwbp)l J!2l:t2lilip)l 

J!22WhJOLf3)1 fummpJwlin: Q.mlihtntl l:tt~nmnu)lq fuumtpJmlin' uli4 hwjmu)l li'flw

uwltntl hw2tlntu liup pmuwqwu hjntuqwbp)l 2JlWJ)lU t.qnmliuy)lww., J!22)1 OOO'fl 

mdn 11 tmbnLJp)l ouunm)llt fili2mun ()lu~t.qliu ymm t mpqwb 18 11 19 

w2tuwmwupulipntu): 

"&q. 14 Pliqnufw1wt/1 
1-{lpwfi, 2~ntnfilJ.w, 3-btulJ2, 4-{ugjllJ.

fihp UJilpquwfilipntl, 5--l!nqwiJ.wlll. 
6-2mDlghp, 7-bwjhtjl, 8-;_bwlt, 

9-oiJ.muwp (lliJmwiU 

t:!liqmuw~wtltn (lilt. 14) ot.qm)lltwltwli qnpb)lp t, npntl npn2mu tu 6wnw

qwJp)l pliquwu ymy)l~n, lipp WJU wuyumu t qpwu hlimwt~mntln'fltnLOntjpqw

pliypwb t.qp)lt~liwJ)l tflt2ntl: Qliquwu ymy)l~n ltwfuqwb t tmOmJp)l tummpJm

u)ly 11 2lipuwum)lfiwu)ly: Ql;qmuw~wtlt)l h)luuwqwu UWU(! lipqm W\liWQJW 

t.qp)14.uwulipu liu (4), npnuy)ly umnp)lun wu2wJld t, )lult qlip)lun' 2wpdwltwli: 

Qliqmuw~wtlt)lltnJllllntu)l (1) qpw mliqwqnpqwb tu lipqm (Ulib ll tltnpp) 

tbwqut;p (8): <l>npptbwlt)l oqumpJwup npn2wlt)l t q.wp~qmu tntJuu umqlip)ly 

pwdwunq uwhuwun, lmlt ulib tbwltn q.)lmwltntl (9) oqmwqnpbqmu t npn2-

uwu tl.lip2liwltwli WJll].Jntlipu umwliwtm u qwpqwtm hwuwp: 
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Qp)l qw~l:ttl:t t.f)12nyml pliqnuiw~wtltn plipqmu t litwlJlimw))lli tl)16wlt)l, 

np)l q.hUipmu t}.(IW mliut}.W2lllntU tmuwqnp 11 limp uwhuwli(!, n{Jq.hwmtlnll 

q.b)lquhpnll 4.Jln pwdwuumupn qmlitlmu liu limJli hwppmpJwli qpw: 

LmbntJ~)l fummp)mlin npn2litm hwuwp WJU qwpliyqmu t umnp)lu wu

zwpd UUlPlJ.UWJ)l qpw 11 bwblttlmu 2wpdwqwlinq: UJntfCll! qwpliylilitmy hlimn 

tmuwumqhp)l uwhuwun pwp~pwumu t qlipl1: Cl)lmlitntl oltmuwp)ly, pliqm

uw~wtltlt uliO tbwq)l 2wpdmunq qb)lqulipf! hwuwmli'fllit t}.W2li1P tmuwqnp 11 

um~ uwhuwu)l hlim 11 {!Ulll ymyuwq)l 0Jl02lit pliquwu ymy)l~{! 11 fummppuun: 

S'tlJWtUhpli wutltntltlit W'flJOLUWQntU (w'fl. 14) 11 wlilit lit~JlWQWlJnlfCl)ntU: 

UTUntUWQ 14 

<I>np~)l wpq.Jmlipulip)l qpwuyuwu wTUmuwlt 

Uwjuwpmj_WJ!JtmbmJ~It 
t'l(nuuwltl! QpwJitll .O::jntutlwb-

OpjhltUl <Dnp!lwlm~ lutnm~)mllu,% lummp)ntll(!, Ujnmtllypwm, p]l bbnrt ufllllh $nP!lPY lJ l(l\w mdn 
tJtnP!ll! htum 

1 U,J 

2 0,2 

3 0,3 

4 U,4 

5 0,5 

6 U,6 

I U,l 

Dt.uhtntltmbntJp)l lummpJntli)ly' hwmmlt wrumuwlt)l oqlimpJWup qwpli

l}t t q.mllbt t.qnmliuy)lwt ouunm)lq 6li2uwu ulibntp)OtU(! lJ)ltnt.qwultwtlilipnq: 
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llll!JIJ. ii1Jl{3l{Jl 
JlluZullu JlluZUIIU JlluZutlu 

'iljllUZIJ9lJ.l{U1UjlllO uti-£ 1ul-z _lltl-I 
lml{filJQUlUW % 'illJlufehumn[ qehufqm&\1 

qmmurum qmJlfiqmtlb tJtlqqllqm£btlm tJ'tllJ<l> 

Sl qmmurun 

£ 

z 

l 

uqqlnu~ 

£ 

z 
l 

ll!tl)lJU!tS 

ljmllqdllms 

v9 

:pu-% J11U1~hu£ 

-4mB&! ilqlu£ehuqmq1utlmfn tJtl!Jehufl) tlu( l}!J JllUI)Ulb (ilqmpl!Jltm4 n!JUl) fitJq 

-mmufllm 1}1umm4 mtJllqmJ1tJ4 tJtlu 'ilfitJitmqtlub qmJlf}qd tJeHlUQlUl lmpmuh 

-mUl!J4 ntJlmm I)!J fihufi iltl!Jltel t{Jlllul} nfm' tJI}mllbqmn tJ\flm(mJ11Uf}!Ju 

:ilJ11UZI)g qtJmuJlnO lmtJfiqqmufn l1 ill)lufellUmn{ tJ1!11U£4m~ l!JZutlu bmtlm mmZ 

JllUU!JI)l}ffiJlfmfn tlummuuilml l] qtJ£mmZmb 1 tlupmtlmq4 pubuei!JJ1 run 

:(51 ·llm) JllUI} 

-mmufllm l!Jfiqmtlb iluqqlmflts :}luU!JI)lmqnmfnultJq ilJlluZI)g qtJmuJlno lmtJfi 

-I)!JUlUfn tJ1!11uf4miJaf l!JZutlu (l861 ''11. ·11. mpuqmfm!JUS) dJlmft'huqbo tJitmn 

-1ufllm qmn{nmmmlnmJ1m4 'mtlp l)ffiJ1tl4 (l)mfellUmn{ tJ1!11uf4mB&I) t{U!JI)lmrpm 

tfllmqfilufi tJIJlm?mJ11Uf}!Ju :dJlmfellul)l}\11} li!Jtl!J '(Jllullqmmmn{Zm 1~ ·e 1 

qmptlbmumqq n!Jfn?qtJ) pulflm?mJ11Uf}!Jd l!JZutlu ilq1ufei1Umn{ tJ1!11u£4maao 

:llqrnphJllmqmmn l1 mtlp tJ<ttfhqmel l!Jtlupmll!Jm mfnm '3qjl tJnmel mrqmfn 

-mgn{m4 l!Jtlutlm'pummtlltJll!JI)fimtlqmJl'tl!Jl}UlUUlfn tJlmellU£4 Jlml} tl!Jl}TJU!JUl 

tJtl!Jnhud llugm JllUU!JI)I)ffiJlfmfn qmqmt{bulul}1 tl!Jd\lmm lqqfitl!Jp 

·iidlimdrjl tfdlJmlllm nfcn 

:tlql)l11Umln tJlmelm£4 Jlml} TJU!JUl tJnhud 1TJtlU 'ellnuel (t{Jlmll'l}mdJlmd 

'lflm?mJ11Uf}!Jd 'qtJfiuelmq '\lqnmel mfl}mfnmgnfm4 'mmtll)Jl '<tlfhqm-e~ 

'U!J1JJ11Utluflmdtlmn 1J tl!Jdlul£1. 

Jnrlmtlq]l umltmtftm~mpmJaqd 
ilpmlmlu gmpl!J9 Jal{mll]lno lm1{6gqmufn 

.,. gmftlmltm!Jlmlmln l{dqt11uru du~ 'gmrtimmni l{thurqmootJ 

-zz <1CU1SnOIQn 



L9 

:(qmpullunJ Jttlllm!lJlullmd mrqmlllm) qmpullunJ qmqmhmJl 

11c;mqqq llufi!J1J1U tl!Jl}tll]lUJli]IDpmd pmq quqmd mfi!llli!l'qmtJmll 'qmlmq 'lJmfinJ 

llufi!Jqlu ll!Jdfiqm 'umbmc; ''lti<tmumm 'lllUo qmufimuq 'll!Jltlq l}tllldu'fl qml 

-mqmwmpum tinflUd lfm =tllllu pmq 1udul 'tll]!lllufimmmtibq 'umwuwu\u 

·rfqlJJI7UtluJlmdtlmn 'I rfqel7ufiJ. 

:iltpufi!llupt~mqm 11 uq1ur 
-ehubmllm 1Ul!JI]ffill} ilUlUO tlnhud l!J2UUU =i l]l}rntnrnfnl] tldqmwmnJ2m nfn 

tlmqputna(u n "/jfJ, 

• 
:(S'r ·qq) UffiJlffil{ lUlQI]ftl 

UlUO O!lJl tllltn!lJlUtOUin =I Jllufmumq ilqmpullunJ urn :ilqmwmq tiqmlb 1171]1fJl =I I 

JllUI]Rffil{ ilnmp l]tiUUUln tlllu 'ill}mpullunJ mfqmfnm lltll}mllmbm~ JllUqrn}tutmq 

l]tlll!Jp l JllUpllupmll!Jtn O!lJl tlllu 'Udfiqm illl-£ T]IDI] tll]lU qqmfiot :Uqm}tub 

-unJ qmqmhmpl}tllltn!tJ1ullmd JllUI}mgtilt qmqmquht~uuq p1umufpl}ntl 'ilnhwf :J 

plupuumll!Jtn p1udfiqm lJJl tiqmfinJ t~uu '=!. eluqm llc;ml}mlb qmltfilpuuo Uumqp 

-umu\u :uwwuwufn l p1up?uq iluu 'fitldllmn lJpqq p1upmbo puqmmmlnq tul 

-qZuuu umpmq tiJtmqmpmp umquq mm2 ?u ilJllUI]mlq tlllo fitlplluq tinhuu 

:dJlmfdm!Jbo qdmqJtumuln ilJ1mlmlu 
!JIDJ1!Jmlq qdo 6qJ1lruq lfbdmqmJtmq !JtlfmmmJtdm t[nfmv 

·cr; tfC!.DSDfl.IQD 
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:11ot1Jl tlll!Jbllmqmpmq muulul]i!lp 

t-nhud t-lJuq ilpllm2mll!Jtn mmqu!]ilqm tlllo l Jllupuqmmm mu 

:p1ufimomum tlllo JttlludmmqpT] ptufimutuf •t 

'(mtifimut~lnnqmtltn) ptufimqzuulub tlllo '£ 

'JlmnJZmdmllqm 11 pumZmll!Jm tlllo qmpqmlq ·z 
'Jl1U1Jmlq t~uo ·1 

·puuqllulfllmf11Ul!l4l ptuqmi!f!]ili]I]1Ufi!lmqmqmnJUtftmllo t~nfnJU 

:owqmfi!ltuqq 

-mquubmnqql} tlnfmd JllUI]fimomum ':} U!11]1]1U[i!flunJulflulfl illlunJ ilJllUtnnJrnnJ 

tltlu 'puqlufeltullqdmllmqnJulfl tillo qm}tnnJmq 11 qmpqmlq filJJllluq t~nftud 

l pmpZuuu ilutiZI}qpZmq qti£mu~ :mqq qmfi!ltupmmdllqd 111]mpfimbllmh 'tigm 

=1. qmpfnmq puT]' tll}mllllmqm 11 tiJtmllllm l]l)lUfi!ltuqmqmnJulflmll~ :1 ll!Jdllmm 

JllUU!ti]I]IDJlfmln llqdllmm lfJltlpqu l]tlfmllo il1]1Ufi!l1uqmpumpumq tlllqnflUtJ 

:ilhmb mi!li!lmnJqm 11 ilqtlqm}ti!Ji!lllufi 

-!11}1U l]lufi!llUI}mqmZq UU11llmq umpmq lfhqi!lqtinumu<t 11 qmfi!lluum7qZ JllUC? 

-lUll OqJ1 lltl'mtlfil}qm<t 7tlllupmbumqmpuqo l ptuummmq '11ot1Jl tlllqqqmbuo 

pmqllqwn =1. Jnmq 'l]tlllqqn!Jfiullln qmppumZmllqm O!lJ1 tlllqnhud 11 qmpqmlq 

tillqei1ufq 'tlhqeitinumu<t 11 qmfi!JlUum?qZ ptufiqmqnmp 'ilqmgtfll qqfmuub 

-umm tloOd l ptupuqmlnm 'nmpmuumllmd qqfmdqmpfituumq tlfmphmllnumtifi 
1
':} fitll}mqnmp qmqmo1fpqm T] llfm}tm3t1Jl UIDJlffil{ tiU!II]IDtlfil}mqu l]ffil}mlfJltld 

pqi!lmphflltJ :qtufi!llul}mqmZq llu11umq mmZ tiqtu ptudqmfq t~nhud illltu~ 

Lln4oou ll. 4Gnu~ 4uUOG\lUu 

ll. 4.PntJ WUllllll!l 



U2Juwmwupjl [!{Jpwypn. 

ll}nmm.fhmpn tfltlltll ql:ip£ tYllht ul:illJwqnuf tfnm 8 chutf UlWhwb £J:lntl 11 

bwbqht hwtfwll.lwtnwu}uwll wllyphp mlll:iynq }uywllntf.: luywllp wllyphpfty tfh

qmtf pnlJU{) mhqwqnJ:lht WJllll.lhu, np wptfwmllhpn tflllhll £J:lP tfh£, UJOtumtf hn

Jlftttnllwqwll t).J:lnL~Jwtfp wtfpwyllht mqftq wlltuwll mwq fclhpwb l1 pwchull

tfmllplll:ip mllhynq tfwqwqwll }unqntf.wq: Opt Junqntf.wqn pw.chulltfmllpllhp 

intllf\, W\llW llpw qpw wtfpwyllht tflttlttfhmpwqwll fclllfc}P Owll.lwtf.l:ill: Uwqw

qwll Junqntf.wqn tYllht hhqmqnq: Utfpnq£ hwtfwqwpqmtf ot).f\ P2tnftqlltpn 

UJhtnp t pwywqw]hll: Uwppft JIDLOJ:l wllypl:ipn t{twqht pwtfpwqnq lill.lWJ:lwt>ft

llnq llUJwhht qwJOtll Qhptfwump6wllft \llW]Uwllllhpmtf: 

u2hL tfhllftuqft htwqhmw]pll t).J:lnL~JOlllt) 11 211ft 4tmlltfwll wpwqm~JOtllt! 

npn2ht' htllhtntf. tfwqwltwll Junqntf.wqmtf tfltwqnp dwtfwllwltwtflt2nynttf tfh

lltmltlt mhqwzwpdmtflty: <l>np~n ltwmwpl:it' t{tnJuhtmllllmJtfwlllll:ipt! (Qhptfmfc}

JOtll, tmbntJ~lt Jumm~]Olll l1 wnll): Stl.Jw.tllhp{! tnhflWT).J:lht UlllJOtuWltmtf (wq. 

16), npmhq phpqmtf t llwll t{tnp~lt mwpphpwqllhpn; 

Uq]muwq 16. 

<l>np~(l WJ:lt).Jntltglthp(l qpwltytfw(t WllJOlUWq 

IJ!l2Wll Wjfl Uhu}lu~}l qpm~Jmun SbllWZWfld'- Qppw(Jmpq 
uwu u)t2}lu w- ~twlamuo, 

Qmp llhmqlt htw~h- hhum pwqm~Jmhn, %-oohqhw-
tmbm~ UlWJ}IU ~wWru.liJM! Tmtplnwlmt 

;:S {lOlli · b {lOlli. 9pmq. 1 pmqhmu U}ly 
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UCIUUSUu~ 24. 

Spwfiullllqtwg!IwJII fihpbouwfi md!I gmguuymuiJ! 

UJntp/Jp il uwppwl/npnufu/Jp. 

lill.lwl!Jm Junqnqmlt' wllyg mllhynq hwtfwll.lwtnmu}uwll Juywllnq, ~wuhp 

ullt).(14(1 hwtfwp, ullt).(llt, pwtfpwq, ll2tnWJ:l, \llWJ:lwt>ftll, tthqmpwltwll UWL0-

2w}u, hnwypwb 2ntJ:l, un6m, hqllllm ltwtf WJL pnlJult 6Jntflhp, ltwtwll, pwllnll, 

dwtfwyntru: 

U2Juwmwlipjl [!{JpwyplJ. 

lill.lwqJW Junqnqw4(1 tfh£ LYllht 2nlJ:l. C1.pw llhppl1(1 tfwun t{twqhL tfwmntf., 

(lult hwltwnwlt bw]pmtf wllyp mlll:iynq Juywll(l oqllm~JWUp wtfpwyllht npllt 

pntJUlt {!{J~Jmq: U]llmhhmll J!OLOJ:l wllyphpn t{twltht pwtfpwltntf.llll.lwJ:lwt>ltllnq: 

hJnqnqwltlt llhppl1ft bw]J:lt) (llll.lwtnwltwhwptfwp t, np WJll wqhJ.ll llhq tltlllt, 

pwll qhp(lll hwmqwbn l1 mltl:iltw pwdwlttfmltpllhp) lt2hyllht ultt}.(lq(l tfh£: Opn2 

ctwtfwllwlt wlty ullt).(lqlt wutnltimltwpwp pwp~pwltmtf t Junqnqwltntl. (ltlt. 16): 

llw qw}utf.wb t J!Tll]u(ly, t{tnp~lt \llWJtfwltlthp(ly 11 6Jmfllt tfhbm~JOtll(ly: Iunqn

qwltntf. ultt}.(lltlt u]wlt pwp~pwytfwll hptfwll qpw pwywmpht mpwlluu!ltpw-

. yltwJlt Obnq mdlt tfh}uwltlttttfn: 

7A;. I 6 SpwliuulftpwgftwJft 
libpi!Mwli nulft gnzgwlJIUUl uwpp 
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UcluUSUUQ 25. 

l!mJuhp]l wpuwmwJ]lfi 6uzuwfi tphntJPll 
(pmJuhp]lJmgp) 

Ujntplipli UW[1JJWI/11[1nllfUlip. 

Ow11ltwt.fwllllhpp t.fh2 wfihypwo pm]ubp (~mpupw, lt_wpmn~flt, Uinti}l

q.np), nhmpllh Junflntl.wlt, lUU!WltJru Junflntlwlt, iftnp~wUnJCl, t}.wlltult, Jaht: 

U2fuwmwfJp]l DUPWYJJD· 

Qt.fhnw]pU U!WJUwullhpmt.f WJU iftnp~p hwt.fwp lt_wphtfl t oqmwqnpbht 

~mpupw, pulj wt.fnwu nuJawypmt.f Uint.fllq.np, ltwpmn~fll ltwt.f 4_wpmuq: 

uzqwo pnt]ubpn iftnpjp llwJuopbpu' bphlJnJWU lJ. iftnJl~P Ofltl wnwqntn]WU, 

tw4_ 2fllit lJ. WU!W PntJUh{lpy t.fblt_p ynllntUfl lt_m[lbt hml)1y 3 uti pwp~pntJCl]WU 

tlrw: ~nllntllp Ltmrtlwo t.fwup 4_pw hwqyllht nhmpuh Jun11ntlmlt lt 4.hP2flllpu 

t.fpwyllht WU!WltJW Junllntlwlt: U;q hwm4_womt.f iftwJClwJaht t.fhltmup~ dwtl!w-

4_hll ltwt.f ltwtl!ht Jahtntl: ~nll.mllp ljmp4_wo t.fi.uup tlrw ltruJahyllht tip pwllp 

ltwJClPl 2ntP' ~npwymt.flly Jumuwiftbtm UUJ.wmwltn4_: U;umhhmlt pntJun trutl 

2Pht 11 hhmltht Junflntlwltmt.f hhflmltfl t.fwlt_wpq.wltfl iftniftnJumJCl]wun: Dpnz 

dwt.fwllwlt wily WU!WltJW Junflntlwltn tutlmt.f t hhflmltntl lJ. llpw tfwltwpq.wlt_u 

wumpfiwuwpwp pwp~Jlruumt.f t (lllt. 17): UJU bplmtJJClt1 ltn~qmt.f t pm;up truy: 

Ull2wmqwo hbll.mltn wrt.fwmruhJmJClU t, npn ltwrttll t hw4_wphtlt U!whht ht

mwqw munu.lliwuppntJClJWU hwt.fwr: 

"Uq. 17 .Pnz;ubpft wptfwmw;]lli 
lfli;nntfp L JW91J gmgWIJPOI/ uwpp 

70 

Lwypwplfwm~ 2nlJlD ltttullhtm lJ. flhtl!P tl hp Uflhtm tU[lflJntUp t, npu 11Lt·· 

q.mll4_wb t wu4_ruliht Ul[lUlUlntU]pli fill2mt.f: Uptfwunu:jtli 6ll2r.:. t.fu lUillll2~UIJUn! tl 

t hn11ll [ntOntlf.}P ll wpt.fwm!l 2nLPluwllnfl lJ. t.f;mu hwtmlwbiltp!l P2P2Uhfl~ 

t.fp2u qn;ntJClJnLU mutynfl U!nmhuypmtllhpp mwpphpntJClJWfl hbmluullpmi: 

Swppbp pnt]Uh[lp t.fh2 opqw mwppbp dwt.fhppu, pU~UihU uwlt U!UlJUWU

IJtppy LtwJu4_wo' tmyp pumhlmfltlmJClJntUt! mmpphp t: 11-pwllmt.f hwt.fnq4_htm 

hwt.fwp iftnp~n ltwrhtfl t q.llht tip 2WPP pm;uhpp 4_pw, mtupphp U!lUJUtUUUh

pmt.f: <l>np~p wpq.Jmuplltpn qpwllyht Ja. 17 W11Jntuwltmt.f: 

lill]ntuwlt 17 

Lwyp pumhllufl4.mJClJntlln op4_w mwpphfl dmt.fhrflll 

(}.fnmuplj_nufliliplt dwlflip(! li wptfwtmuhJntf3!l J)wuwlm, LfL 
C!nlJulip 

ts 10 12 14 16 18 20 22 24 qil2liPI! 

~wpmn~f!t 

Uphwbwnf!lt 

ll\mfltll-nP 

'-lwpmltq 

Lwyu pumhlluM t wnw4_nmJWU dwt.fhppu, lttuoppu WJU Janqwumt.f t, 

l:tult hphlt_n;wu ltrltflu mdh11wllmt.f: 
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UClUUSUlJ£2 26. 

q.mmwg}lWJ}l hpldltJPIF Upmwp}l6 UJ.WJUW66hp}l wqqhgmpjntfi{! 
qmmwg}lwj}l qpw 

I:Jtah wpuwmpy ynTtmu tfq!lnq 2flP pwuwqu w!lh\ll 2WID t, pwu qntnJl-

2ltwumu t !lhpqhmuJw opqwuuhpp lJ.nqtftty, wUJw mhqp t mutumu lJ.w~lttw

Jltu hhqmlJ.Il WU2WtnntU mhpu!l hqphpmu qmutl.nfl 2flW]pU hhp~llluypuhppy 

(hpqwmnquhppy)- qmmwyltw: 

UJTltplip !J uwppWl/.npnufutp. 

l.(.wpuwQll, qwpm qwtf ynphup UnLJa UJW]Uwuuhpmtf bwqqwtfwuuhpp 

uh2 wfihypwb 3-4 opwqwu bltthfl, qhpwlJ.p!l wq!110%-wuny tmbntJ~, Ptnpn

~npu, WUJWQJW JaWUWq, hWtnWQllU wuyp ntuhynq pptfltwqWU pwdwq QWU O

flWhWU ttwflq, pwtfltl ~nuw, J!WUpwlJ., wtl.wttlt dwtfwymru: 

U2)uwmwupft f]{Jpruyp!J. 

OwTtlJ.wtfwfluhpmu 111fihypwb pmJuhp!l 3-4 opwqwu bltthfln bwblJ.ht hw

mwqpu wuyp ntuhynq WUJWQJW pwdwqn!l QWU OflWhWU qwuqnt[: 30-6() pn

UJh hhmn b!lthllll qwqwrauhp!lu wnw2Wumu tu lJ.wra!ltuhp: fl.w tftwlJ. tflt2w

tl.wJpmu 2flWJ!lu qntnfl2ltuhpp hwqtywb !lltfiwlJ.Il umhTtbtfwu, WJ'l UJWJUwu

uhpmu mpwuuUJltpwypwjp tanqwytfwu WflflJnLUP t u tJ{Jqm£Illwb t wu!lwuht 

qmmwyltw (Uq. 18): 

uft. 18 Q..mwwgjlwO munuiOwujlplqnz liJiwfiwqp 
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OpUJhuqp tftnfl~D tW!l umwy!lp, wuhpwdhzm t WJU quhtmy tfhq OJl wnw2 

pntJuhpn Z£Jlh!J puq tftnp~n quhtm UJwhpu, tW!l2Pht: <l>ntlmluhtn!l wpuwmw-

1ttu hwuwqwpqp u !lhpqhmuJw qwuq!lwblt tftt2w!llllJJlll UJWJUwuutpn htmllht 

qntmwypwjpu u upw wpwqnLJaJWun: UpUilltnlllJ!lu hwUillQillJlq!l 2hptfwum!l-

6wun J!IUJl~flwyuhtm uUJwmwlJ.ml bwqqwtfwuu l12hyuht mwp 211!1 tfh2 (37-

40"Q: UJq UJWJUwuuhpmu qmmwypwu pumhuup!lwumu t: t;pp bwqlJ.wuwun 

mhqw!lnpmu tup uwnmmlt }uwnumpqmu, WUJW lJ.wra!ltuhpll wu2wmmun 

ramtwumu t: UptfwmwJ!lu hwtfwqwpqp tftt2w!lwJJlnLU outfnm!llJ. fiu2tfwu tftn

tftn}uhtm UUJwmwlJ.m.l. pnt]uhpn 211h1 qhpwlJ.pll wqp 10%-wuny tmbmnan!l, 

puq t[hpqhmu]Ulqwuqt[wbp tflt2w!lwJpmu }unuw!lmraJmun tftnluhtm uUJwmw

lJ.n!l pnl]uhpp ll.JlWJPY hhnwyuht rawuwlJ.n: Q.m.mwypwu ranqwumu t: t:Jrah 

!lhpqtmuJW opqwuuhpp tflt2wtl.ruJJln ~muw!lnphup Ptnpn:j>nptfntl. (Upwun!l 

Jafl2Wb J!IUUpwlJ.n mhqw!lnpht pwdwlJ.Il mwq), WUJW qw~lttuhp lhu wu2Wm

!lll: 

<l>np~lt wpqJmuputpn qpwflyht wflJmuwlJ.mu (wq. 18): 

UfljntUWq 18 

Q.mmwypwJp pumhuulttl.mtaJmun' qw}ut[wb UJWJUwuuhp!ly 

~IDJlJ!Gpwlj 
Q.mmwytlwJil pumhuulnlnt~Jmlln 

<l>np~ UlWJlfwuuhpn 
qw~fttuhpJ:! qn- ltw~fttuhpJ:! 

]wyuwu dwuqhmn ~lttln 
1 Quiliq.p mwq, ovc 

2 Qwuqp mwq, uhUJWQWJPU 
2hpuwumjliiwu 

3 Qwuq)l mwiJ., 3<rc 

4 Qwuq)l mwq, Ptnpf$npup 
qntnP.2ftuhp 

5 Unwuy qwllq!l, utuJw4IDJltl1 
2hptlwumjliiwu 

6 lttp.wqpp wTJ.ft 10%-wlmy 
tmbmnaml. 2Jlwb J!ntJuhp 
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UClUUSlfuP 27. 

Spwfiutq}lpwgJlwJJl JlfimbfiuJlltntpjwfi n(UllntU(! 
\uDWJJlfi Ubpruplq 

DntJul1 qh11ql::imuJW o11qwuul::ipl1y 2ntl1tl qntnl1zl1wylll::itm U!11nytun ltni

tt_mu t m11wuutq)lpwyflw: Qmpnltw11nrt t qntnl1zl1wllwt hql1q.hl1tf)lul1\tmml1-

uwytlwb (ltmml1ilntLJW}l tn11WUULq)li1WYPW), fuywuwyqwo liwill::i11hupy (U!hf111· 

q.t11uw1 mpwuutq)lpwyl1w) lt hh11~wuypbtpl1y (hhl1~wuypwJI11i mpwuutq)ll1w

ypw): 

s 11wuutq)li1WYI1WJI1 pumtuul1tlnttaJnLUt! tf)lwqn11 c:twuwllwltwtf)l2nymu (1 

dwu) tnhl1llwJI1U tf)lwtl_np uwlthphul1y (1u2
) qntnpzpwywb 21111 gwuwltu t' wp

mwhwJmqwb qpwuul::ipntl_: Uztuwmw1Jgl1 UUJ.wmwltiJ t hwutuwmht mpwuu

t.q}lpwyl1wJI1 111Jmtuupqnt}ajl1LUtJ UnLJU pntJUI1 mwppl::ip hwuwlt mul::iynq llwu 

UntJU hwuwlt mutynq, J.:!WJY mwpph11 UJ.WJuwiJul::ipnui (hwpltn, tmuwqnpmp

Jntlin, oq.)l mwmwumun) qmuqnq ml:i.plluhpl1 unm: 

UJTltplip fl uwppwt/npnufli/ip. 

fipltt ):!nlJUI1 {ji~Jntfl, mtJuiJpltwltwiJ \tztng, \tznwgwpl::ip, WUn}aUI::i11, 

4.hult)l uw11gwqnpmu, c:twuwyntJY, ramqp, Lflt11wm, pwupwlt, gwunu, pnww

ltwu Jmq: 

Uzjuwrnwupft [Jiipwyp!J. 

DntJul1 nU~Jntrtl! nl::iml1uh tuywul1 oqunt{C)JWUP wupwyllht 2pnq twwb 

4.hult11 wunJCll1lWJU tiwul1 qpw WJUUJ.hu, n11 nU~JnLTLtl qmutl11 21ll1 Lft2 (U~. 19): 

ll]t}. Lfwun pwupwltn!l lt UJ.WJlW~I1unq hl::ipLftml1lt tltwltht, 11ult wunf311 UJnLU 

uwumu, qntnpzl1wymtf)ly tumuwtlthtnt UUJ.WUlwllnq, 21ll1 qpw pwpwlt ztpmnq 

tyUht pmuwllwu }Otq: ll}wmpwuml::it Wjt}.UJ.)lul1hpltm wunp lt ltznl::it: Uun}Cllit-

1111Y Uhltt! [olnqliht utuJwltl12h11Lfwum)l6wu11 UjWjuwuuh11ntu, 11ult ujntun' UJ.WJ

bwn llllJUlt mwl{: Utlt dwu wuy WUn{i)utpn ltzntt lt qmlltt wnW211U lt tpll

{lnl1t}. ltznmuutp.)l mwp.ptp.m~Jntlin, npu WJfl. nlJpwypmu qntnJlzi1WY11WO 21ll1 
gwllwltu t: 
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4.tu~l1 w[mputl111 tltntuw11hU ltw11htl1 t !lh11yUht uwll hl1\tnt tltnmwlin)'6-

1Jtl1: upwuyl1y utlt)l llh2 mtqwqnl1ht hl1liliwJI1U, 11u~ Ujntul1 Lft2' qwqwra1Jw

JI1U nU~JnLTL, LUUjW 21111 lfw\thl1hUtJ OwO\tht pmuw\twu Jntrtl1 J.:!W11Wlt 2h11tnnq lt 

ltzntt= 

"&lj. /9 t./.liuljfluwJl/}Wl/Dflllllf 
1--lugwfi, 2--ttbult}l wfinp, 

3-pnwwqwfi Jnl.l\J! rwpwq 
zbpUl 

Unwqnm)Wil uwfuWUJ.WIDI1WUIDWO tltnp~l::ipu WU):!nrt2 011qW nlJrawygmu 

utwl11lhllwPwllltznl:i.t tf)lutll tptltnJWu c:twun 19-20-n: Lrznmuutpu wqwl1mh

tmy hl::imn, nU~JntqUt1111 pntn{l mtpltuhllnltmphl lt nl1nzl::it upwuy uwltt11hun: 

'1.11w hwuw11 oqmqmu tllg pwnwltmul1 ta'l~Cll1 ut{C)nfl.I1Y' WJU hwpwphpnt(ajnt

ll)ly, npn qnjnt(a)ntU mul1 uw~tphul1 lt Wjt}. Lfwlthphul1 gwz)l tf)l2lt, W]ilUjhU, 

11JltUJ.l::iU Lfwltl::iphul1 hWI1Wpl::ipnt[ajntJltJ ntq)lq hwLfhLfwmwltwlJ t WJt}. lfwiltph

UI1 ltzn11u: lrmptt 100 uu2 (10uux10uu) uwlltphu mul::iynq {i)ntqp (Cuu2
) lt 

ll.2nht (A.q): llJq. UnLJU PTLI311 UJntu uwul1 !l11w qbht nU~J11tq)l qpw qmllqnq pn

tnp mtpltuhpl1 Ujwm6huhpn, llmpl::it lt ltznht (Bq): llJfl. mhpllutpl1 npnuht)l 

uwlttphun uzwuwlttt5-nq: lJwlttphun npnzl::itm hwuwp qptup WJU hwpwph

}lnt}Cljl1LUtJ, np qnJntJaJntll mup uwlttphuuhpl1 lt upwuy ltz11nuhpl1 li)l2ll 

A:B=C:S, npmhq)ly S=B·C/ A=100 · B/ A uu2
: 

<I>np~l1 pntnl1 m!lJWtUhpn lizwltht lt q11wuyht fa· 19 wqJmuwltmu: 
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Urumuwlt 19 

<Jmp~plUJli).JnLUpuhp)1 qpwuyuwU wrumuwq 
--

.<"' 
.c..., "ic;: 

... ~ .c.c ~..:! a.::~ C:.-<:0. 

~ 
c. ~"" ~ ~~ ... "' :g'§ 
"" llznnulhlill~ dwtll!limhli~t£! II liz~nhli~tl! (q) a."""~ a. ... ~~~ :!.. 

~ 
.=. 

· "" ::l ·" -as$ '[~ E a. "1~ <'.C:. 
q = ~~ ;3 "' "" ;3 "':~ rs .=. Q~ r/'i;r 

r/) = :1 
~ 

8 9 lU 11 12 13 ""2{} 

1 

7 

19-pl). wrumuwltmu phptlnq ltznmuuhp)1 h)1uwu tl.rw qmllht nlJ~Jmquh

rflltnqU)1y uhlt dwutlw t!UJClW!JUmu qntnpzltwypwb 2JlP pwiJwltn It qpwuyhL 

Ja. 20 wrumuwltmu: 

Urumuwlt 20 

<l>np~uwltwu t!U~JnLTl.UhpJt qntOJ12ftwypwb 2Jlft pwiJwqt! t!Utn dwUhpJt (q) 

ctwtl- Uhnp-
Cl.ntnpz)lwywo 2PPI>llihwl.ih oum dwUtp)l, q Slipllhhp)l 

IJnLjU t11111jliphu o 
l.ihm hhll 1!=9"" -9"-N nHr 19-20 utl2 

1 

2 

Umwytlwb mtl.JWtuhp)1 h)1uwu tl.rw mpw1Juu!}lpwy)1w])1 )1umhuu)1tlmf6· 

JOLUt! hW2tl.ht hhmliJwt pwuw~llntl.. 

V = (41 ·6010000):(t·St nptnhrt 

q- qntnJ12flwywb 2JlP pwiJwltiJ t (q), 

t- dwuwuwltu, 

s- uwlthphun (uti~, 

60 It 10 000 tntl.Jwtuhpn upwqnp dwuwuwlt)1 ll u)1wtlnp uwlthphu)1 

hw2tlwrlt1Jhp)1 hwuwp: Umwytl.wb tntl.JWtUhpn mhrtwl).pht p. 21 wrumuw

ltmu, upwuy hftuwu tlrw ltwnmyhtltnphpn: 
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r.nlJU 

Urumuwlt 21 

Spwuuu!}lpwy)1wJ)1 )1umhuu)1tlmJaJnLUt! (q/U2 dwu) 

SJlwhuUJ)lllwy)lw))l phml:ihupllmJ3Jnth[) [)UUl 
dwtl· Uhn13- dwtlli~tp, q/utl2 dwtl 
[jlim hlip 8-9 9-10 10-11 19-20 

1 

-z 

Spw1Juu!}lpwy)1w])1 )11Jmhuu)1tlm)aJnLUt! npn2ht' tfi.nluhtntl U)12wtlwJJ1P 

UlWJuwuuhpn (pwU)1uhp, lnLJU, um)a, 01).)1 luniJwtlmJ6Jmu): UJq utbm)aJnLU[I 

mwmwutlmu t 15-250 q/U2 dwu uwhuwuuhpmu: 

<l>np~)1 tlhr2mu l.f.hult)1 wUnJ6)11.t $np~wUn)aUhp)1 tlrw wtlhtwyllht 2nLJ1 

uftiJ~I.t htwlthtnwJftiJ uwltwpl).wltn It ltrltftiJ lt2nht: liJll hftuwu tlrw ltwmwrht 

bwtlwlWJpu hw2tlwrlt (w2. 30): 
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UGIUUSUu.Q 28. 

<wpwphpwqwli mpwliu11IPpwg)lwj)l npnznuiJ! 

u;mpl;p ll uwppwljnpnufulip. 

tTHunp)l)l pwu)llt, mttull)lltwltwlllt2hnp, dwuwymru: 

U2Juwmwupft []{Jpwyp!J. 

..C.wpwptpwqwll mpwlluurltpwy)lw ltn~tlmu t mpwlluurltpwy}lwJ)l )lllmtll

u)ltlmpJwll hwpwphpmpJOtllll wqwm uwqtptu)ly qntnJl2ftwynq 211J:t pwllw

q)lll: UJq. utbmpJOLUt! untlnpwpwp tltnpp t uhq)ly (mwtnwlltlmu t 0,1-0,5 

uwhuwlllltpmu): 

..C.wpwphpwqwll mpwlluurltpwy)lwll npn2t1.mu t hhmhJWL pwllw~U.ntl' 

O=T/E, 

npmhq' 0- hwpwptj:lwqwll mpwllu\llllpwy)lwll t, 
T- mpwlluurltpwy)lwJ)l )lllmtllu)ltlm[aJOtllll t mhpU.)l u)lwtlnJl 

uwqtphu)ly Ultwtlnp dwuwllwltwUJ:t2nymu (q/U
2 

dwu), 

E - qntOJl2WyUWU )lllmhllu)ltlmpJmlln wqwm 2JlWJ)lll upwtlnp 

uwqtptu)ly U)lwtlnp dwuwllwltwUJ:t2nyntu (q/u
2 

ctwU): 

Uqwm uwqhptu)ly 2Jll:t qntOJl2WYUWU )lllmtllulltlmpJOLUt! qmllhtm hw

UW{l fl)hmp)l)l pwu)lltt! lt)luntl ~wijt tyllht 2Jlntl, lt2nht U. q.llhtllntJil lllWJuwll

lltpmu, npmhq qmlltlmu tp llwlunpq. ijtnp~n: Opn2 dwuwllwlt wily pwul:tltt! 

llnp)ly lt2nht U. qmllht qntnJl2WlJWO 2111:t pwuwltn: UJilmhhmU. npn2ht fl)hmp)l)l 

pwuftq)l uwqhptun (S=7ti), )luq J!WY uwqtphu)ly 211J:t qntnJl2WYllwll )lllmtu

ufttlmpJntUt! hw2tlht hhmhJWL pwuw~U.ntl' 

IOo(a- t5) 
E = b , npmhq 

. t 

a- fl)tmp)l)l pwuftlt)llt2ftnll t U)lll~U. ijtnpso, q.; b- llnLJUt! ijtnp~)ly hhmn, q.; 

b- fl)hmp)l)l pwu)llt)l uwqtptun, uu2
.; t - ijtnp~)l mlmqmpJmllu, dwu: 

Umwytlwb mtl.Jwtllhp)l h)luwu tlpw npn2ht hwpwphpwqwll mpwllu\llll

JlWYPWJP utompjntUt! u. W{lt}.Jntllpllh{lt! qpwllyht (a. 22 Wll.JntUwqmu: 
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"" "'-
"" ~ 
1 
"=' 

~ .... ., g 

SpwlluUIJlJiwyjlw 

<I>i\p~un 
~ li2Jllll! r:1' 

"' mhpu)l = ~ ~ 

s ::> .::> 
hlitn = " "' lf!twujlu, q E ::> i: ... 

""=' "'- "'-~ 

"" = a3 = .... 3 -s-o ..() 
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"=' "=' 

.,.. 
"' .c.- .... - r:1' .= 
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~ 

~ '::i' ~"'" 3 a) e 
e.;; e:g. a 

Ull.Jntuwlt 22 

~ 
.::1 = .::1 c: Q.ntn112l:twynul .::> E! 
~ c: '5I 
~ 

Gi: E! .,.. <= "'-.... tl\htnflltll 
.,.. 

~ "' .... 
.::> ttwult41l "' ""~ 

r:1' ~~ "' 53 1!2)lnl! 211lt = = .::1 

.::> ... 3 3 
~"0 hlim s f"-s " 
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0:..1:1, "'""" d"::> "' c:.. 

.::1 
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Urumuwij 23 
<l>np~Jl unl.Jmtllhpft qpwllyuwu wrumuw4 

stipu!l li2nnufbt(l 
~=-"" 

.c. ct' 
p .S:c:l ::s qwhqqwO(!, uq. "".c.'"" - =~ 

~-J$ ~e. s:!i c::. .c.c 
-'c-o ~ 

,.,-..., 
g Swppl:.ipwq, 'E.'j 3 ..::t ""5 3 !- 3 k.E:a :i!'E c:,Ct .:l.z:"=' iE"-., c:: mhplluhp uqqp[J 5 pmq 1 0 Sc:!'d' s ';I c ..., 
a ==- = o~'§ oc:: c:: ="' wqwb htium - ..... .:r'.=' ~ ..:::0 ..:::0 d' ..... =:J' c::. a"" ..J:fJ ... s Cl) 

If) :a 
bjlllhwJ!Ih 

Ujll?!lh 

.r.J 
qwq.w~. ,c. 

d' 
E blnfbwJJ!Ii 
~ 

Ujll?llli 

s qwq. •• 
~ 
§ 
.:l 

h!llfhwJjlu 

2 
ll'J!I?J!Ii ~ 

3 
qwqwpb. Q 

Q 
3 hjlllhwJ!IIi 5 
=- ll!ll?l:tb 8 

qUUllllPii. 

<l>np,t,n ijwmwpht wnwtlnmJWU, ijhuopftu u hphijnJWu: Uuuuytl.wb mtlJmt

uhpn qpwuyht }a. 24 wruntuw4mu u ijwqtiht ijnphp: 

Urunmw4 24 

Swpphp hwplUt mhpiiuhpft mpwuut.qjlpwyltwJit }lllmhuutu.l.mpJmltn 
optlw n{lpmypmu 

Unwt[nm]WU 4huopltlt uphlJ.nJWU 
Owtflthm llntJU Sl:.ipuul:.ip 

(8-10) (13-15) (18-20) 

C.lttflimJltfi 

Ult~ltu 

Q.wqw(i}ltwJpU 
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UCIUUSUUQ 30. 

Spwfiutq}lpwgpwj}l }lfitnhfiuptJmpjWO Dpll2Dltl(! (}wtl_wtWJ}lfi uhprupltJ 

upuplip 11 uwpptm/npnuf!J/ip . 

Opllt pntjU}l nU~JTllfl, pjmphqw}awu, wuyp muhynq nhmftuh fuymu, ijw

tuili, 25-30 tit bwtlwt muhynq pjntphmijwuhp, nhm}luh funqntJ.m4, utqti}ll, 

rpubw4: 

Uzjuwmw!Jpft [!{Jpwypp. 

QJmphm4rnJJ1 umnpftu <'lmm}lu hwqyllht ntm}lut funqntlw4 u titw4ht utq

llltlntl.: Qjmptm4wJ}l uh2 tyllht Uhij Of\ uhuJW4wJ}lu lqW]uwulltpmu }anqwb 

' ~t(l, phpwlln fuywllntl tltm4ht II fuymllp WU!Jl)}lU wupwyuht hwuwlqmmwu

: )llwh nU.tJJOtll: liJ'l hwmtl.w<'ln pmuJ!U14ntl II lqwpw~ftuntl htptihmft4 tltw4ht: 

UJ(lmhhmii pjntphmijwu 2P2ht pnlJU[! qhllllt utppii, WUJtWyUht 4wtwu}l tlpw, 

pwy wilht uhqti}lln II ll2ht21llt uwijwpqw4n (uij. 21): C.wpij tqwb qhlqpntu n

JU12WIUt uwijwpqw4lt phphtm hwuwp wtlhtmyllht 2nt(l: Q)mphm4wJOtU 21llt 

dwijwpqwlUt lt2hymuntl. qwmht ID(\WUUuW(lWy}lrn]}l }lllmhuuMmtaJWU uw

ytW: t1lnudwuwuw4 tltnp,t, qllht mwpphp pntJuhp}l tlpw II 4wmwpht hwtihum

DmlPJlll.U: Stphw]}lu uwijhphun u mpwlmuillpwy}lwJ}l }lumhllufttl.nttaJTUUU 

~2\lht W]Ulqhu, }lUllllhu Uijwpwqptlht t Uwfunpq W2fuwmwbplltpmu: 

vq. 2/ l'fWI/W[WjftD tfbp111JDI/ 
mpwDIIU/PpwgftwJft 

ftDmbDuptjmpJwD npnztiwD uwpp 
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UC1uUS~31 . 

t>wbftnq hJmutlwc}plihp}l (}ugwli}l "- ftmm}lftntLWJ}l) lizwliwftmpjntlil! 
I!DlJUlipl! 2flfl ftnpum}lg UJ.WlillUJ.WiilitDL qnpt)mu 

upuplip u uwppwtfnpnullJlip. 

lu!J~npt!Jm UJ.IDntqlttp, ~wpmn~lttlt UJ.Wtwp!Jtp, 1t2tnp, 1t2nwpwphp, 

IJ2ffiwp 11 ~wutp: 

U2Juwmw{Jpft f!{Jpwyp[J. 

Q!Jmpht Jult~npt!Jm hwtl_wuwplftom~JWIJ hpqm UJ.mmq!Jtp ll qwpmn~It

tlt tpqm UJ.WLWP!Jtp: Smpwpw!JlJntllltY lftqwqw!J lfwppht (htmuyltttltmmlt

qmtwlt u Juywltn): UJ!Jmhtmll Jult~npt!Jm lfwppwo ll ~lfwppwb UJ.mmq!Jtpn ll 

~wpmn~tlt UJ.WLWJt!Jtpn wnw!J~lt!J-wnw!J~lt!J 42nht: Stl.Jwtlttpn qpw!Jyht ~· 

25 WllJmuw~mlf: <l>np~tpn qltht untl_npw~w!J, lt!J~UJ.tu !Jwll qntnp2ltwymlfn 

lt!Jmt!Jultl{wy!Jnq mwpptp UJ.WJlfwiJIJtpmlf (pwlf}t!Jtplt wqqhyntp]w!J mwq ll 

2ntfl futnlli'1Jm~tplt{HzS04-lt) lflt2wtlwJpntlf, qw!Jqlt mw~): 'lltmwp~mlf!Jtpn 

qwmwpht 3 opqw nb~wypmlf u umwywb mtl.Jwtlthplt hltlfw!J qpw qwnmyht 

2111t qntn1121twylfw!J It!Jmt!Julttlm~JWIJ qnpn: 

<l>np~tplty UJ.Willltlmlf t, np qmmltltnLtwiJ ll fuyw!Jn J!llLJult opqwiJIJtpltiJ 

UJ.W2ffiUJ.WIJmlf t!J 2111t qntnp2ltwyntlf}ty: 

OpJbiJm 

l.lwpm~}lt}l 
U!W[Wplatp 

~nplilant 
liiU\nt'llalip 

illlJOLUW~ 25 
Q.ntnJ12ltwylfwiJ Wflt}.Jm!Jp!Jtplt qpw!Jylfw!J WllJmuwq 

.Qw2n,q Uw2!llllw1Jwunuin, q 
Swpplipwlj 

btwlttmwJJili Iduni q 'fo-ntl htwl!bmw-
hbmn J}lla}l Ial{wmuwup 

Juywlantl 

wnwlay ]uywlt!l 

ltntmltltntlWJ!ltl 

wnwlay ljmmltl!ntlWJ}l 

UnLJIJ tftnp~lt hwlfwp qwpttlt t tl_tpyltht !Jwl.t htmwqnmtl_nq J!llLJult 2 hw

tl_wuwp n!J~JflLll!Jlip (lQ-12 uti); upw!Jy}ly lftQlt qpWJltY htnwy!Jht Juyw!Jn (pt

Jllit lflt!Jlh ~htnq.tplfwJlt tpuwm), WUJ.W nlt~Jntlllt ow]pliplt tl_pw tY1'1ht hwtwo 

UJ.Wpw~lt!J (qntnll2WYntlflty fumuwtfthtm hwlfwp) Ll 0,01 q 62mnt~Jwlfp 1t2nht 
2 dwlf n lft~ w!Jqwlf: 
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UCtuUS~32 

Shp.l,.}l oqwtlmfuwliwftntpjwli wum}l6wfi}l npnzmtii! 
J:}.wptl}lli}l bwftnmwlwtlmtl {tqnpntihmp) 

upnp/ifl u uwppwtfnflnulblifl. 

Dp11t J?rUJU, !Jtpqtl_wo 2ntfl, ~w!Jlt~ntlty 11 p11t~!JwJuhdlty tqwmpwutnwb 

unult!J~, QWtWIJ, tl_wjpluw!Jw~wtft, owqnmwlwtft, pwdwq; 

U2Juwmwbp]1 [![JpwyptJ. 

fl.wptllt!Jlt OWQOIDW~WtftTI ~Wqlftl_wO t WUJ.WQ]W linWJ!W2fuP~ Junqntl_w

qlty, nplt lftq OWJJlntU wlfpwytl_mlf t mtpuw~It~tqn: lunflntlwltn mtpuw~It

~tqlt tl_pw hh2mnt~JWUJ! wlfpwylthtm hwlfwp IJpw OWJJlltiJ wUhpwdt2ID t 

hwqy{Jht ntmlt!Jh oqw~: OnwJ!W2Jultw 2-pq OwJpn lfltwYtlmlf t qm!Jwtl_np 

2ntfl UJ.WJlnt!Jw~nq pwdw~lt lfh2 lt2liypw0 UWqW~WIJ funqnqwlllt!J: uppnpq 

OWJJlltY, nplt!J lfltwywb t utqlf}t~ m!Jhynq ntmit!Jt Junqntlw~ uwpplt lflt2ltY 

t).ntpu t hw!Jqnui oqlt lf}t lfwun (IJ~. 22): llJt}. qliUJ.pntlf lfw4wqw!J funqntl_w-

lrlj. 22 :bp. fJ.wpi/Jl.lijJ UJDfHllilimpp: 
!:lwiumu QnLJQ t wpqwb ~b !lfitlllhu t 

oqn fibpt>/nlnui lijl2J!22WJpfi 
wwpwl)mpJmli}lg 

lm tYtlmlf t qm!Jwqnp htqmqntl_: <lm!Jwqnp htqm~It J!WJl~tmL~Jm!Jn lwtltt

tnt Ll UJWIJ J!WJl~pm~JWIJ tltntltnfum~]flt!Jn hw2tlhtnt hwlfwp lfwqwqw!J Junqn

l{wtiD tl_pw wlfpwyltht J311PJW pw!Jn!J: <l>np~lt Jntpwpwl'lljmp lJ.pql'1ntJ3JWIJ 

'lliliU)mlf lfwqwqw!J Junqntl_wqmlf qm!Jwtl_np htqml{lt pwp~JlnLJ3Jf1LIJn UJ.htnp t 

tltftlt ltmJltn: D~h htp~w!Jyp!Jtpn pwy t!J, WUJ.W !Jpw!Jy lff\2ntl oq.n w!Jy!Jmlf t 
'lhtqft uwppn lllfwqw~w!J Junqntl_wqmlf qm!Jwtl_np htqmltlt UJWU lfwqwpqw-
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tm 1t21inu.f t: 4w)utlwo hhp~wliy~lihplt pwytl_wompJwli wumltfiwlilty UJwli uw

ltwpq.wqp wliqmun mwpphp t t.Piimu: Opt hhp~wliy~lihpn tftwq hli qwu 

~qwli, w~w 2Jllt uwqwpq.wltn ulimu t lintJiin: 

<l>np~hpn qwpht.P t q.liht mwpphfllllWJUwlilihpmu wupnq2 optlw {!lipwy

~mu, npf! hliwpwtl_npmpJntli ltmw wp~wliwqpht hhp~wliy~lihplt q.{lntp]wli 

hWUOJlJW lltnlftn)untp]lllli{!: 
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UCiuUSUUQ 33. 

U}12P22WJftli mwpwbmpjntlif! DPUihU pmuw~wfi hjntul{wbpft fihpunui 
tiwqwf!wfi f!lipwgllft ~WUIW~gl{wc) hwtiw~wpq 

UJntphplL uwppWtjnppuluhp. 

.C.wum lt pwlltwliyftq lllWtnhpntl_ 400-.500 lit mwpnqmpJmli mlihynq w

linp, )uywli, npft tl_pw wptl_wo hli hpqm wliy~h{l, q.wliwlt, oq.hwli lllflUlll, pwu

pwq, lllWflm~ltli, tthqmpwqwli umtQ2m)u, hnwypwo lt WlllW uwnhypwb 2nLJl, 

o~wpntJult (wu~ftq.ftumpwJlt) mhplt: 

Uz/uwtnwllpft []{Jpwypp. 

UlllWQ]W wlinralt owtlwt.P 2/~fll}.t:! tyliht 2nlfl, lltwltht )uywlintl, )uywlilt 

wliy~hllftY uhqp ut21t2hylitt Qtnfl II hpqwp qnpmli mlitynq o~wpntJUP tnh{lli, 

WJii~tu, np qnpmlin n{tqqutl}t 2flP Uh2: luywlip UJntu wli~mu wupwylitt oq

hwli lllnlillllt )unqntl_wqn, n{lf! lllhtn~ t 2flP uwqwpq.wqpy pwfl.W I.Piip 3-4 uu: 

Uwppft J!fltnJl wliy~hflt:! hhptftmpq lltwltht pwupwqntlll lllWJlW~plintl: 

l,[f. 23U}IppppwJftfi tnwpwbmp]wfi 
1/InfuWIJWfld {jWUJf! gnljg Ull[DIJ UWflJJ 

Oq.hwli lllnlilllP tfll2nyntl uwp~fty oq.n hwlitt: Ulinralt ut2 tqwo lt 2flntU 

tmoqwo oqn qmpu qwtntY hhmn, qnpmlilt qmptlwo uwup tl_pw 61i2uwli wliq

tfwli htmllwlipntl liqwtntlmu t mtpllp qnpmlifty oqlt Jl2tnpqlitpp plitntliulttl 
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wl12wumuf (l1q. 23): Otln hwl1htntY htmn uwppnuf umtqoqwb pwywuwqwl1 

6l12mu{! hwqwuwpwq211tlntu t mtpl1ft htp~wl1y£!{ltpntl 11 WUIW tflt2J!22WJftl1 

mwpwbntpJml1l1tpntl wl1yl1nq 11 qnpml1ntl qmpu tqnq ol].ft hwztlftl1: Otllt wl1-

2Wtnuwl1ftl1mtl1uftqmp)ml1n tftntutlmu t' llwtutlwb UIWJtlwl1l1tpfty (pwl1qwJlt 

ut2 ol].ft l1nupwytlwl1 wumft6wl1fty, mtpl1ft tlwqtptun utWflW~ftl1ntl owbqt

Lnty, mtpl1wpftptqft qmpttmy): 

88 

UCiuUSll'lJQ 34. 

~lip&wfigpfilip: 
~lip&wfigpwjpfi zwpdnuifilip)l qfnnnui(! tiwfipwqfnnwqmt 

UJ11Lplip /J uwpplUljnpnufulip. 

Spwt].tuqwl1yftwJft qwtl lunp1].tl1m J!flLJutp, tlwl1pw1].ftmw4, wnwpqwJw

qJlp 11 owbqwl.llwllft, tfltqpnuqnutJlq wutq[ltp, l12mwp, ml1ttft, pwtflt~ pmqp, 

qwpnyftq, qlftytpftl1lt 5%-wl1ny 11 uwluwpnqwJlt 1 tint. Lnt0ntjpl1tp: 

Uzfuwwwupft []{JpwyplJ. 

C.tp~wl1ypwJftu J!21t2l1tpn qwnmyqwbpwJftll tflt ZWPP wnwu~uwhwm

qmpJOLuuhpntl mwppl:ipqmu hu tutJlt].hptfltuft tlJmu P2lt2l1hpfty: C.h~wuypw

Jltl1 P2ft2uhp{! tnpw~l1 tu 11 qnqwqnp tlwuft pwqwupn wql:ilft hwum t, mutu 

PLOfl~ftlft hwmftql1tp, hwpmum t[l ~tpUtl1ml1tpnq 11 WJLl1 (l1q. 24): 

<J>np~fty WOW2 PntJUI:ip{! UIWhht lntJUft mwq, lunl1wtl tflt2WtlWJpntu, np

utlrullft htp~wl1yp{ltpn pwytltl1: 

4 11 
4..,-~•'-II'Jir'Jt 

1~~~ 

·. ft. 

"hi[. 24 SpwiJbul[wligftwJ/1 
wbp/.,jl hbpdwfigpD/iplJ 

U-hhp6wligpft 
U}l\umulJnutltll 
lJ.wnmgtlwbl!t!. 
~wg hhpc\wfigp, 
1+-iftwlt hbpc\wfigp: 
1-bbpdtuligJ!~ bUJpiiiJ. (!~11 

PUJiltufipl!, 
2-bbp6wfigJ.llt lltwlplq (!~~~!! 

l!lDpDilllWUm filipnl{, 
3-lplpft<m lplppqwlpnl., 
4-hbpdwligpwJpfi J:uonot. 
5--g}lmDUJLtuqllw, 6-iJwlplmJ., 
7;bJ\fDUJtWUmfihp 

<.tp~wl1ypwJftl1 P2ft2l1hpft qwnmyq wbpwJftl1 wnwl1~l1whwmqmpJntl1l1t

lll! ll 2W{ldmtln mumtll1wuftphtm l1utwmwqnq tlwl1pw1].ftmwqft mwq t].fttnht 

tl\hllllft UtnOJtft[l l:utftt].l:iptf}lUt! 2flWJftl1 tflt2WqWJilOLU: li)l]. tlft2WqW]pnttf htp

~Ul[!YJ)wJlt[l fl2lt2l1tpn lltwl1mtl t[l tltb pwl1wqmp]Wtlp 2ntfl 11 qml1tlmtl tl1 
PUly tlllfiwqnui: 
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~6 

-tub titlqutq'lqtlt;qmum ~ ptuputm'lq mtllt tiqu<t qftubmqlttlq tldlt-eJ :ihlqqqrnp 

-utmq qmlnq qtinqtlq'lmJtqtltlumn 11 l]tlllqlt tllltlqutlqmttu 11 fitll}tlqut1qqfim11qq 

mlnm 'qlnutl €-Z 1-qqmln ptultmgl{ll qmlnq '1tllltl!lut ilellltu-eJ :filfJttufimltm'Jull( 

utlu1qflm ftufiuolfitl(tlqqltmuhm Urn 11 tltlqqmmp <tqq ptutftmmun{ ptutlql]l)mp 

-!min urn :qttti-ql]nqtlq ~tmJl l]tltlqlt 1} l]tltluutn tiYJtlqut 1-qlnq pufiuolfil tltlqqql} 

-mlnm tltfllmlm'ltlmum tlu~ iltlqeluel qmmnmtlmmlnmn{mq tlmpmq tlt;tiU(!> 

:tu 1-qqfimu-qq fitlnftud ill}tlqtn 

fiqmum l]l]tU!eltuflttnqqutql( l(!ml(fimtll(lnnqmtlut 11 ilqtufeltutlu l(tlqq<tfiqm'tlqq 

lqZutlu ptutlql]l]IDJl!mln ql(!mutZmu nl(lmut ~ qtu!eltutlupmtlmqq 11 ~ htlmln 

l]ID'lmflmd ilUUef!lJl n£n :oqpl(tlql]ID'll]md qmtlfil tlql]llqtltu[d 1(-ZI:)t?;) l]tflliDill 

-mq lqqmln iltlqqltl(elllel qrtubmq'ltl!l qmtlfimtiuc :mtlfl qm!eltu'lutmq qrn]lZq 

l(Um ~ qmfll]Jll(q il<tqmutmn{Zm run :q[tubmbtlmp l]!l JllUI]UffiU !]tfllill} JllU<tinqb 

tulqpotlel iltlqelllel tlU<J :(ilq!tub u[m ~ J11U1]1UUI]ill]Ul{tlu1<t ut1mdult uutqq fitu1 

-qqfitlu'l iltltuomuqtltu!d) ptu!lupmqtub q!tubmqlttlq ptutlqd 'l!l duqt; iltlqelllel 

tlU<J :ptuqmtlmqmln uuqfimtlu~ pm'l mtllt l(n{m3o1mn qm~tmtlut'l!ll~ 'l(fiutlrmm 

-tll(lnn 1-qltmqtutlmZ ilptufimtlu~ mlnm 'l('lmgl{ll ql(!mtlu~mbo 1-qqfinmq ptutl 

-!ll]l]mp!mln ql(lm'lmlqqn l}utqqtuqrm 'ltuelllel ~lfJtm<t 1qqfimtlu~ iltlql]l]!lflmln 

-mp ptudhftn :ptutlupmqtub qrtubmbtlmlt fimd l]!ll]lU iltlqelllel fimel 11 ilelftuq 

-tUl l(ul(tlul(f -utlmdUt). :puef[tUQ1U1 U[m 1-qotlef nqlnmtlmnmpmq iltl!ll]l]!lPIDin 

-mp l(elllel l(tlut11(¢ lJ elftuqtu1 fiul]ID-%S l(ul(tlu1<t ut1mdu'11qutnmtlmmu, 

•[JdfimellJill{dlJmUimn{Z[J 

:n{m3o1mn qmltmtlut'l!l1=! pm'l fiutlrmmtltlfnn 'qmtlmqmht 

uuqfimtlu~ 'elhuqtu1 (QZH9·ZI:)O;)} ttul(tlu1<t utlmdu'l fiuqm-%S' 'elutuel ~tiJl 

-m<t 'tfllmlnm'lqmq 'tfllmlnm tltfllm£m'ltlmum ''lmut1(umtlqmp 'l(qqutiUC\l 

•lf!/lJJlW!lu/lmd!lmn TJ !lqelw!rz 

Jmlmd!}Jl tfdb:d gqfmfn}dullf mlmduft 
ilgmfdmmmJI!}Jlmq gmfdm]ll{n!J!lffi!Jl{ l{fml{6mdl{lnngmdm l{d!}!JD!ld!lltmJI 

gl{dmnn 1u gtfd!llt lf'td!lm "1 ilJ!mlmlu gmfdnnlb tfd!l!Jll6gmvd!l~ 

'S€ i1CU1Sni11Qn 

06 

=~ '1'l!lJ1 fil(tlqq 

-Zl(l]mfitufi qm~tml(bu1utfhl(<t tu1qZutlu ilut!l'lJlmp qmpbuuu 11 il'lmgl(lt qm!eltuq 

-mflfluqmlnmtlo l(tlqn!tui:l ilqmgl(mnm qm£eltuqmltfimd l(tlqq<tfiqm\tlq:;r :ptu'l 

-mtft fll(ut'lmutlul(q l(tlqq<tfiqm\tlqq JllUI]!ll]tU ~ l(Uqm ptu<tlnqu qmptlmtlm'lmut 

-mpmtlo tlmtlmpmdl]Il :(qtu!eltuutn{l(hmb tuelelmn{qm JllUI]tufeltuqmtlmut ql(r 

-ma&lo\fil'l]tu!eltuptlqo 'qtu!elmqmltfiqbmqmtl31(dqmltmufq 'n!tu1) fit{qtu!eltufi 

-quhm t{tlqqquqtlub tlqdtlmut l]!l qmpn{ml) iltl!ll]JltUptlmZ qttrm<tfiqm\tlq:;r 

:q!mll(lqltm l]!l 

pmpfimd iltlqq<tfiqm\tlqq,ltulqqqtlql] tltuo pulntlq'llttinqqmqtil(lqflm mlnm 'tl~ 

lqfimtlt;tlmd ilptuZI]g 'ltlutupno l] ill]tU[eftuutn{ tleltufqma&i tlll!ll]OtiOd lluftmtft 

'oqp tleltu!qma&l tl~ 1-qfiqmtftmel ilqtltlqfil(lb urm ~1]\fil tlu tl'1ffii1 :ilqtltlqfi1(1b lqq 

-fimuqq dpm!elmqbo l(elllel ~lfJtmd fitiJllluq mu!pl)nl( 'tltuo 1-qqfiqelm'l filfJtlluq 

l{Jltu'lmlnm'lqrnq tlmpmq mtltJ :flutlo 1qqtitlmn{utft ilqtltlqfil(lb lJUl!lltlUI]fn 

:qq pmpfimd iltlqq<tfiqm\tlqql] hlfluphml 

-lnqu ~ ptultn~tn 'ill]tufeltutlqdtlmut tlll!ll]l]tufeltuutn{ tlelhuqtu1 tltl£mpmol{J11} 

l(eltufqma&I ~ JllUI]mtl<tutft 'eltufqmOOd tlfnqu ~ ptuqfiqm fiti£mphm11numtifi ilqtltl 

-qfil(lb fiqm qmqmpmp ZUllU :qq ptultftmtft iltlqqdfiqm\tlqq 11 tl!mpmolfil tiinqu 

~ ptunuqmmtlm fitltlqqotiOd iltltu(5 :l(hl(luphm11n l]!l ptupqtlmelqq iltlql]31(0d 

lluqmtfl l(<lfil]m\tlqq l] tlnt1Jltlq1Jtlln~ JllUll!ll]l]IDJl[rnin U[fl (:'ll(ut1{1UJ1hrn11n tlb 

-tlmq uti-z ~ ptuptlmpmq ilqtltlqfitl1b) :ptutirmpmolfil ttelrmqtu1 'ltt'1umtlqlntlq 

l(qtltlqfi1(1b fiuqm-%s 1-qmttu ~tmm tt'lmmttumtlqmp ilnlfJttlqutt~ ttnhui:l ~lltlU 

:puuuel!lJllrm l}IDI] 1-qmttu ~ ti1qtlm'l ilpmpllmZ l(tlqq31(0d qti!m<tfiqm\tlq:;r 

:qtu 1-qltfimd 

qmqmqmgttmnm titlqq<tfiqm\tlqq 1-ql}utqq 11 flutlo 1-qqtltlmn{utft qtfllill} ilelftuq 

-tUll]utqqtuqrn :~ ptuqmtl<lutft ilqmgttmnm qm!eltuqmltfimd tl<lfiqm\tlqq ptutlql] 

-qmprmht urn :puef[tuqtu1 fiuqmtlmnupr ttrmhutlmn{mn 1qqtttlmn{utft nqhtmol{Jl 

-qm qrm 11 lqqfimuqq dpmfeltuqbo tlelllel ~lfilm<l ilthuo fitl'ltumnmllmmu, 



uw$n}unui: l).pwu~ wtJ.htlt 2Wtn tu JC)flPft WJU uwunui, O(l{! huttJ.ht t tnhpllft 

umnpftu uw~tptuftu: ll)wmfiwnu WJU t, np tnhpllft WJI). Uwumu htp~wuy~

utpu wtJ.htft2Wtn tu, qmuqmu tu J!WY qftfiw~mu l1 tn(lWUutq)l(lWy}lWU wtJ.ttlt 

ftilmtilulltl. t, pwu tJ.hpftil uw~tptumu: 'lpwilnui hwunqtJ.ttm hwuwp wilh

pwdh2tn t uwilpwqftmw~lt mw~ qftmht mtpllft tJ.hpftil l1 umnpftu tutftiJ.hpUil

un, htmlltt htmwilyphtpft J3tl.)lil l1 pwytJ.wbntpJwil wumftfiwilftu: 
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UchJUSUU~ 36. 

~lip6wligpfihp}l qpmpjwfi npn2mun tTntll21I }lli~}ltmpwg}mfi L 
ltnJq}l ~J:wuuwli uhpDI}filipntJ. 

UJT1tfiJlip u uwppwzfnpnuflilip. 

lunpqhilft ~wu npllt WJL J!OLJu, uwilpwqftmw~ wnwp~w)w~ftp l1 bwb~nq 

WU{W~, Ull~pnu~nuW~ wutqiltp, ~WJC)O@~ i12tnW(l1 ntUhtlt, pwUili JC)ntfl..JC), 

mntmnt, uthtnpnuwil tptp, ~fttnt, ptuttftu, uwqp, tpftt uutftptn, utllil~wp

~WUlllt pwywp~w~ uut}lpm: 

Uzfu wrnwllpft !J{Jpwypa. 

U1u Utpnqft dwuwuw~ oq.mwqnpbqmu til tnwpptp uwbmyft~ntJC)JWil, 

~WU{Wtnt! nt uftwmtuw~ JC)(l2htnt U htp~wilyplttpnq JC)W$wUyhtltntpjUlil 

mwpptp hwtn~ntJC)Jntil mutyn11 opqwilw~wu tntbfttilhp: UJI). UJntphpfty htp

~wilyplttpntJ. hwUtuwmwpwp hli2m til pwtltwilymu uthmpnuwil tptpn l1 mn

tmnm (lawpnq tu pwtltwuytt pmn pwytl.wbmpJWil, UntJilftu~ tltw~ tl.fttiw

~mu): ntU.ttnlt! l1 pufttnm pwtltwilymu til wilhwUtuwm qdtJ.wp, hpJ! htp

~wilyphtpn qmuqmu tu Ull2ftil pwytl.wbmpJWil tl.ftfiw~mu, ftu~ uwtJ.JC)t! l1 

uutftpmn' wtJ.ttlt l).dtl.wp: Ll.tp2ftilutpu pwtltwuymu tu htp~wuyphtpft tWJU 

J!Wytl. wlmLJC)JWil l).liU{pntu: 

PU~ftttn(lWyftnil utpnqft hftu~mu (!ll~wb t hhTlnt~iltpn J!WY htp~wuyp

IJhpntJ. pwtltwilyttm, Ull21J22WJftU mwpwbntJC)]OLiliJ ttJ!WTlhyilhtm l1 WJiltnhTlftY 

OIJ.t! qmpu liTlhtm hwm~mpJwiJ tJ.pw: Pu~ftttn(lwyftwJft l).hutpmu mhpllft 

Ult2~Jttu mwpwbmpJmiln qwnilmu t pwtltwilyftlt: Shpllft tJ.pw wnw2w

IJmu t ptlb: 

<I>np~ft hwuwp tl.hpyilhtlunpqhum mtpllilhpll umnpftu uw~hphuftiJ ~w

~hylltt IJ2tl.wb ilJOtphpn: Ll.hp2ftiliJtpu' ~wlutJ.wb htp~wilyp{thpft tl.ltfiw~y l1 

ltwptyqnq UJOLPltY ~wu pwtltwiJymu hiJ hhp~wuyphtpntJ., ttJ!WTlhyilnui 

Ufl21!5!2WJftu mwpwbntpJOLUI!, WJiltnhTllty qmpu UTlntli oqn, mhpllft WJI). hwm

tl.wbn I}.W(l~umu pw$wuylt~ l1 hhtnp JC)OTlUntU, ~wu qntnp2ftwumu t wnwily 

~Wtltwilyht m: 

<I>np~ft tnqJWtUh(lt! qpwuyht W'l)ntUW~ntU (wq. 26) 
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S6 

:(1nlm}lqqt}lmu) pmllqqplufimllunj timlJl.uqu 

-tlhq IJ!:J pm}lqmb illlqqttfiqmc;'li!J4 fiquuu 'dpmpmml}q 4li!JIJ1JU!Jut qfm lqumuqq 

=J? umpllm4mttmmmlnq qfm qfml}mn :pmli!JIJIJffipfmln IJ4fmm2mu rt nqlnqfm 

'llummtludml nqln<qq lqutmnj2m =! tllqllml} }luuu(1qp nrn :mllfl qnqllqf}mp llufl 

-mtlp il114{1l!Jlt2m4 1] ilf}mgtllt tlli!JIJdftlJmc;'llq4 l!J2ullu 'pmllfm}lm34p IJ4fmll3 

ttmm tllJmmqumllqmp l!Juttlu 1J fitlTJli!Jm lqqfimu!J4 dpmfehu2mbh ilelqmum-e~ 

:(1qmurn(1 ttmumd llu}lmmttq =! pmqmomum mll}l 41Jli!Jut l}ntl '=! pmqm42tlulub 

i1qum!Jfim pmdfimelqil quu '!Jinull £-Z lqquuel 'qtlnqllql}mp ql}lluutn 41Jti!JU1 

lqnd }luutli!J2 ttmumd il(1fmqml lq244ullq lt =! m2qpmtl41Jffi lim pmq mllu 

:1Ul!J!]fimuq4 fi41Jli!Jut fiqmum qmlJlllqul}hl=J =! p1Ufltlmmmtt ilpm2utlu tlu qqmtt 

'lmftlqdmtl!Jlt qmf(1mtlu tlti!J!]l:tfiqmc;'li!J4 lmqmmn tl!JIJlmf}lm bf1umn ntllmut 

=! 1]1Uft>llutlu}lmtlmq4 IJfn :mtlfl qmpfimmn 4elqmum(1 'ltlfilJmt}lmel 'dlllUIJ qmlt 

-I]ID4ffilJ!J9U1ffihl 4ti!J!]d1Jmc;'ti!J4 (mttnf!uttmulun mnil) tl(1fmqml ql}fmquut!Jfim 

41J!Jltmtnmpuq4'1 pml} (4??m1mtu mnU) tlJnuquu11ul} =1 qmlt1JP44 iluudqf) 

·iJdfimellJil tfdTJmmm nfZn 

:elfmqml ql}fmqumqfim 

tlTJ!J}ImfnmpUTJtl'l pmtt p1Utl1m11utt'f}tlfiuelmf} 'tll!JI}lU llm\I\21} 
1
U!J1Jtlf}mhlm llutt 

-qmq 1] tltll}mfmtttlmum 'ttmmqumtlqmp 'nfmd lfm =JlJtiU pml} l}qqutluru 

'U'JT)JliUiluJlmdlimn 'llir,eJwffJ. 

(mlJnlmlJmuluJ1 ·CIJ ·u mnil) 
tmlmdqJl !Jffi!l!Jmqm!J!J9mmln UJlmlmlu !Jmfdunll.r qd'}!J<t6gm\)dq> 

"L£ Cfll.OSOfllQO 

v6 

:q1Uf(1mmmpqpm4 l!Jllmmmq lJ ilntlJlli!JU\}hl=J \j"li!JTJTJU!JUl 

qmlt4mln pml}l}finj elmp prop 1uf}tlq 1J llu}ITJutb qmm tlnfml l!Jndl}q; 

:ttmm tll}mml}umtlqmp =! p1U}Iutl}u iltlu 'TJ44mln ufm mtl}l 

41Jli!JU1 =1 lq llq IJ4n4ffi?IJ4 'ill'tmgtllt qfm fiqmtlq =! pm}lntttl<t l] I}!J p1UTJID4ffiP 

llti!JIJ343d 'oqp qmu4!nn dlJ!J p1UpllfJTJil nqlnm3tlJ1TJm ilntlJltlqu\}ln=t dtiQ 

:mtl}l 1Ul!Jnd4¢ pmmt14!nn qmc;'tlmfimd 1J 1Ul!Jf}tlhmtl3 bmtlm mmZ 

ll ntlJlli!Jiltlhl=J qmtlfimu!J4 fi\}1]ti!JU1 =1 qm}ITJpl}q iluudqp T)mpntttl<t qufull 

:q1Uf(1Jufiml}mllhq qmnjnmmmhlmpm4 lqummmtt mlllt qmp 

-44 tlti!JIJlmffJm qm}lfimmn 1] Ul!J4 4ti!JIJ1Jti!JU1 qmqmln qmut l}nf1U11] p1Uti!J}IU1n 

'qmpmumel 'ptlmd pmtlqi}T)mpfmln llqdtlmm 'TJ4tlqpmp tlqdllmm mflllo lqtl 

-mmmttlluqc;'llu¢ :}luqm2q + =! pm}I21J ilTJlufellUqm}lfimd quqqdfiTJmc;'llq::;> 

(lhuel 
tl!jel!j 'IJ~O~Jl 'rpml) lum·lum lulljn!l ll!jf1JllUZ1J ilqmg~mnm qmflml Ul !jln lulllJ!jd e!Jtmq UIIIL!lnn 

un qm! ellUqm ]1fimd 
~llqq<lfiqm\tl!j:;> (-pml] +) il]\lufiqmtjlmi!l ~1]1ulJq:;. 

fluuuelqp IJU\j"fimtlm14¢TJ4 ilpm2utlu qmfelmllu l}tlqT)dfiqm\tl![7 

9Z ttmmurun 

!:) 

= ~ 



UCIUUSUU~ 38. 

.e,tp6wligplibpp ptfll L. pwgqwbrupjwli wump6wlip npnznuif! 
mwppbp hwpltlt mbpL.Iibpp upwqnp uwqbpbup @w 

UJntplipl.t uwppwifnpnufulip. 

f.}.wpli mhpl1uhp, liwupwq.}lmwlJ, wnwpltwJWIJI:tfl 11 bwblJnq wtqwqp, w

uhquhp, muht}l, U2tJlWJl, pwli}l~ )antll)a OQOLLJWJl 11 ophqm}ltl li}lqpntfumphp, 

q}lllndwutwtlhll}l wyhmnllwJJ:tll tmbntJJa qwli Itnunq.}lmli: 

llzfu WlllWli.pft []{Jpwyp[]. 

Qllmpht mwppbp hwpqp mhpl1utp: Shpl1uhp]l umnp}lu liwqhphu}ly 

tl_tpyllbt ttq}lq.tpli}lu 11 2JlWJ}lll lii:t2WtlWJflntli q.}lmht liwllpwq.]lmwltntl: Opn2 

q.btqphpmli ttq]lq.hpli}lun hhnwyllhtm tfm}uwphu IJwpttJ:t t umwllwt upw 

UJWtn61:Jtn }lU~tqhu UQWJlWQ.JlqWO t UW}unpq. W2}uWtnWUpntlf (W2lu· 37): 

3mpwpwll~Jntfl hwpqp mtpl1utp}l hwliwp hw2tlht htp~wuyplltp}l Jal:ttln 

liwllpwq.}lmwlt}l h}luq. wnwu~}lu mtuwq.w2tJ1hflmli 11 q.mllht lii:t2l:tll Jatl wpw

uwqwlln: UJilnthbml1 pwy tl_}l6wlJmli q.mutl_nq h}luq. htp~wllyputp}l linm o

IJmuwp li}lqpntfumpnq ~wtftht 6hqp}l bpqWJlnt)aJOLUt! 11 lWJUOL)ajnLUl!: {)ptq

m]lq li):llJpnlitmpnq npn2ht mhuwq.w2ml:t mpwliwq.J:tbn 11 olJmuwfl li}llJpn

tfump}l pwdwulimup}l wpdtpn: 

Oq.mtl_htntl umwytlwb mtlJwtllhp}ly' hw2tlht htp~wuyputp}l Jal:ttln mtpl1}l 

li]lwqnp liwlJhphu}l tlflw 11 htp~wuyplltp}l 6tqp}l liwqtptun %-nq mhpl1}l 

liwlJtptu}l hwlitliwmnt)aJWlip: Upq.,ntllyutpn uhplJwjwyllht unumuwqp ~11ntl 

(wq. 27): 
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UWJ)lb 

lll\21111 

hltUbwJltb 

Uq]muwq 27 

<l>np~}l Wfll}.jntUpUhp}l q.pwUylfwiJ WllJOLUWq 

4:hp.~bypbhplt 4:hp.~wb!JDI1 fitru>lt l_WlP!l 4:1ip~wb~h-
Plttll! ~ Fit 6hi1.P!J 11w-

~ "=' flhphun mhplllt 
~ hpqwpntpJilLUI! LWJWILpjntU(J "=' ~ 111112 11wflhp.h-~ = :I .c:. .a ult tlJtw "='01 3 :I =-~.c:. .a .a c:":l =- ... c:. 

R,.c:. 
..,.. ~ J:l .= 

=- 3 .I!. .C.J:J c:. .= 
:!~ .... c:.'& .I!. A 3 "=' 

f~ 
.,. 5~ g'& '=' .c:. .., 

""~ 1111 ..,.~ 1111 .c:. 5 11112 111f = :! .... "='= -== ~ 3 J:l= 
c-, =.., .c. 0:..::1 J:l =-Ul,. .=; -=3 C:..:l 'C! s c:. ~] 

;; 3 
~ 

J:l ~] :I 
IT) J:l 

Q. 

"" 
C1l 
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UCluUSUUQ 39. 

Qplt lJ!WpmfiwlfntiJJWfi L. ~np pw21t npn2nni[! 
Qflllntfip mwpptp hwpJW. mtpL.fitpnui 

UJntphp/.J uwpplUI/npmuulip. 

llliwt}lmltlt 1.!2hnp, hwtny, ,tnpwyilnllll.lWhwpwu, Iunuwtl.wllhpblt.t (tpu}l

ltwmnp), pw<hultutp, tfltpwm, hwlfwll.lwmwuiuwu pmJu: 

U2fu wrnwhp/1 []{Jpwgp[]. 

ll2nht tJ.hy qwtf }luun pwdwijutp: <t>nmuwqwu pntJu}l hlttfilwJ}lu, tiP2ltu u 

qwqwJ<lUWJ}lu hwpqhp}ly tl_hpyllht up pwu}l mtpuuhp, mhllwtJ.npht pwdwltut

Plt uh2, 15 pmlJ.h UlWhht Iunuwtj_wqhpblt,tmtf, wlllw 1t2nht u qlltt ,tnpwyunq 

lllwhwpwumtf 80-105°C-p lllWJtfwutpmtf upu,tl.t QWJntU 1I2n}l umwymtf: Umu-

2ltil 1.t tpqpnpq l12}lnutp}l mwpptpntf'lJWup hw2tl.ht 2Plt UlWPntilwltm~JnLUt! 

mwpptp hwplthplt mtpl.tutpmu: Umwytl.wb f'ltl.hpu wpmwhwJmht mnltnuut

pntl. l()()q ,tnp UJntf'llt hw2t1.nt1. l.t lllWPt.thl optJuw,twtltmtaJmun' hlttfp nuqm

uhtntl. Owttllultm ltnqupy uwhtfwutl.wb ~pntJuhp}l putpnunp~ltlllfn» ophupn: 

Untj_npwpwp pntJu}l umnp}lu hwplt}l mtpl.tutpn wtl.tt}l 2""''f2ntP tu lllW

pmuwltmu, pwu qwqwpuwJflu mtpuutpn: f1.w pwywmptl_mtf t t1_tp2ltilutpltu 

puhpnunp~ ltwnmytj_wbpntj_: 

<l>np~}l mti.Jwtutpn mtqwqpht J<l.28 wrumuwltmu: 
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Qpp lllwpm{un4.ntf'lJnti1n qwqwJ<lUWJltu u hpuuwJJ:tu mhpuuhpp tft2 
-- -- - · - - -- Qpp -

.::.. ::I ~~ •llW(lmuw1JmJ3JnLii!l Q. 3 5 :;,_g E.ct- "' d' 
~~a-' ~.c ":: .::.. .::.. --
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UCIUUS~40. 

Uqwtn L.ljwUJ.tJ.wb 2PJ1 npnzmti{! pmjuhp}l Uh~ 
(f!Utn U. l>. lfwp}lfii}llj}l) 

UfTilPliflli uwflpwtfnflnllflilifl. 

~nphu):t, q.wpm, hq.fturmwynphU):t qwu WJL pntJUhp, uwtuwpnqwJI:t 70% -

WUny tntbntJP, phqntUW~tutft, pjntpuhp, WUtutftm):tq q2hnp, iO{ltuyfmfl U(tuhtu

{\WU, 5 tlt bwtl_tut muhynq qwpnyftquhp, luywuwbwlJ.lt~uhp: 

U2/uwmwlipft [Jiipwypp. 

5-6 pntJUhpft UntJU hwplJ.lt mhpltul:ip):ty 0,5 ut12 uwqhpl:iu muhynq tUyw
uwbwlJ.ltiUhpntl tl_l:ipyuht 50-60 hwm uqwtl_wnwquhp: Ultwtl.wnwquhpn10-w

qwu tnhfltutlnpl:it PJntpuhp):t tlh2. upwuy tlfltu mlll:it 70% -wuny uwtuwpnqwJI:t 

3Ut tmbntJp, qwtftwpftintl tftwlJ.I:it lt 6 dwu pnflllht ul:illJWlJ.I:t 2lipuwump6wup 

U(WJUwuuhpmu: Ummq):t~ mwpphpwlJ.lt hwuwp uwtuwmtutl_wb pJntpu):t Ut2 

tyllht uwtuwpnqwJft 70%-wuny 3 lft tmOntJp wnwuy mhphwJftU uqwtl_wnwq

uhp):t: 6 dwu hhmn phqmtfw~wtftntl n(ln2ht uwtuwpnqwj}l tntOnljpUI:ipft 

tummpJWU tltntftnlumpJmUn ummqft~ lt tftnp~uwqwu pJmpuhpmtl: 

'UntJU pntJUhpfty qmqwhhnwpwp tl_hpyuht UmJUpwu ulJ.wtl.wnwqutp II 

mhqwtl_npht uwtutuUJhu Q2fitltub I).WtnWpij J!JnLPUlifllt ~; PJntpuhpn tnhpltw

JI:tU uqwtl_wnwquhp):t hhm tfltwuftu lt2nht wuwtftm):tq lt2hnpntl, ~npwyllnfl urw

hwpwumu lnpwyllht 105°C UJWJUtuuuhpmu lt npn2ht nU1J..htuuntp2Jll:t pwuw

lJ.n: 

<l>np~uwqwu tmbntJPP pw2}t wtl.litwymun mhphwJftu uqwtl_wnwquhpfty 

21\P wpmwhnu):t Wfli).JntUp t 1.t ynt]y t mwtftu mhpltuhpmu wqwm 21\P wnqw

Jntp]mun: 

<J>np~uwqwu hw2tlwplJ.lt hwtlwp plluwpqhup qppmu phptl_wb opftuwlJ.n 

[lJltwqlJ.ftu !b. u., 1958]: 

UwluwpnqtuJI:t htwlthtntuJI:tU tmbntJPP lutnntp]ntUtl -69,9% 

UwtuwpnqwJJ:t lutnntPJOtUtl tftnp~uwqwu tntbntJPnttl, npmhq qwu uqw

tl.wnwquhp (pJmpuhpmu) -63,0% 

100 

3 lft uwtuwpnqtuJft htw4htntu]pu J)U12l)-3,8992 q 

Ot.llhtml htwlJ.hmwJI:tll tmbmJpft pwzlty h tummppuu):ty' hw2tl.tup l).pw
umu uwtuwpnqtuj):t Ptu2tl 

3,8992-100% 

x-69,9% 
x=2,7138q 

Ot.hhtntl tftnrouwqwu tmbmJpft lummppuufty (63,0%) h htw41:imwj}lu 

tmbntJpmu uwtuwpnqwJI:t pwuwqfty' hwml:iup tftnp~uwqwu tmbmJp):t pw2n. 

2,7138 - 63,0% 

X -100% 
x=4,3077q 

<J>np~uwqwu tmOntJPP pw2u nUIJ.ntUhtntl 4,3077 q., l]..pw pwzlt wtl.htw
ynttln 4tl:tuft 4,3077- 3,8992= 0,4085q.. 

Ot.llhtml uqwtl_wnwquhp):t pwy PW2PY (0,6718 q) h tmbm]p):t pw2):t wtlb

twynuffty, qwphtl:t t npn2ht wqwm 21\P pwuwlJ.n %-ntl. pwy pmzlty 

0,6718- 0,4085 

100 -x 
x=60,8% 

Obl).hwump 2Jll:t pwuwlJ.n - 82,5% 

C.tmhwpwp ltwurtl.wb 21\P pwuwlJ.n = 82,5%-60,8%=21,7% 
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UCluUSUUIJ 41. 

~nqp }unliwtJmpJwli 1.t pwnwuuwli qnpmuqg}l npn2mU[! 
({!UUl "4.. U. "Umtp.qmtlt) 

u;mpliplt uwpprmJnpmtflilip. 

.Cw)ufiwUJ.wltJw pJmpuhpqwu f3wuhp, hnTL qwpm, ynphult ltwu tlw!luw

ltlt Otbypwb ubputp, n~ )unuwqwomo (hltqpnultnUJ.ltlt) pwupwq, mb)uultqw

ltwu \t2bnp, ~npwyun11 UJ.WhWpWU, WUWtltmltlJ Q2bnp: 

Uzfuwmwlipft [![Jpwyp!J. 

.Cn111t )unuwqntf3jntU{! npn2htnt hWUWll hwjuf:iWUJ.W\tJW pwult IDWflWU 

qbpyubtntY hhmn UflW uh2 lYUhl hn'llt lt2nWUWU{! l.J. ~npwyubt 105°C 2h{l

UnLf3JWU UJ.WJUWuubpmu lfltu~l.J. ltWJnLU 42ltnn: 42lmuhplt mwppbpntpjWup n

fl02ht )unuwqmf3JWU mnltnun, num hhmuJWL pwuw.-,hlt 

IOO·(a- b) 
X= I 

a 
npmt11 a-U )unuwq hn111t lt21tnu t, b-U' hn111t 1t21tnn ~npwyllbtmy hhmn: fd. . 29 

wrumuwltmu pbpqmu t mtlJwtuhplt qpwuyuwu u hwztlwpltlt opltuwltn: 

Urumuwlt 29 

.Cn111t )unuwqntf3JWu npn2uwu mtlJWtllhplt qpwuyuwu wrumuwlt 

(num qpwqwuntf3Jwu) 

li2nwuwunnf 2Jllt pwuwlJtJ %-nq hn'llt f3WY LtWuqqwOlt u\twmuwtip \tw

pbtlt t npn2ht hbml.J.Jwtlt bpUJ.. 

1,840·100 

7,915 
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lunuwqmf3JntUtJ npn2btmy hbtnn hw2tlht pwdwqnnf pwywp.-,wq ~np hn

q.ft PW2{!: 

.Cn'lntU pntJUlt hwuwp pwylt UWtn~btlt 2flltY qw uwl.J. WUUWtn~btlt qwu 

2111t ubnwO UJ.W2Wfl: tipp hn'lntU tllimu t 2111t ubnwb UJW2Wfll! pntjubptJ !<)W

nwumu tu: Uuuwtn~btlt 211lt pwuwqn qpwuubtmtl 100q pwywmwq ~np hn'llt 

uqwmuwup qn~qmu t pwnwuuwu qnpOwqlty: 

fd.wnwuuwu qnpOw\tltyn npn2htnt hwuwp uw)uwUJbu lt2nwO hw)uf:iw

UJ.mltJW f3Wubplt ut2 hn11 tYllht l.J. WJutnb'l ubputp ywllbt: UbutptJ ywubtmy 

wnw21t2ntu ltult ywubtntY hbtnn pwult ut2 h11w0 hn11n 2Jlntltwtl !<)wywyubt 

u hn111t uwqhptun bwbltbt n~ )unuwqwllmb pwlfpwQ!t pwpwq 2tpmnq: UJq 

qltfiwqmu f3WultlJtJ f3n'lllbt pntjubplt wf:ilt hwuwp unpUWl UJWJUWuubpmu l.J. 

WJthu ~Jlbt: Ofltbfll! bpl.J.wtmy htmn pwupwqn htnwyllbt qpwuy tlflwJlty, ltuq 

hn111t qpw !<)n'lllbt lfltu~l.J. tftnJl.'llt tlhfl2l!: 2-3 2wpwp1ty hbtnn uquqmu t pntJ

ubplt f3Wnwumun: Ujq UjWhltu wuhpwdb2tn t npn2ht f3Wnwuuwu qnpbwQlt

yn: 

f).pw hwuwp wuhpwdb2tn t hn'llt uwqbpbulty hhnwyubt pwupwqtJ l.J. 

pwultltn hn'llt l.J. pnlJubplt htm lfltwultu lt2nht: UJq ttwuqqwOlty hwubt ubput

Jllt (ultwmlt mutuwtntl, np WJil UjWhltu f3Wnwuwb pntjubplt ~np PW2tJ hwqw

uwp t ywuplt hwuwp qbpypwb ubpubplt LtWllqqwbltu), pwdwQlt l.J. pwdwqmu 

h11w0 pwywp.'lW\t ~np hn'llt l)W2{!: 

Umwyqwb tnwppbpntpJOtul! hwqwuwp t pntJult hwuwp hn11mu wuuwm

~bl.J! 2111t pwuwQltu: 

Qplt Wjq pwuW\tl! W(ltnWhWjtnWO 1{)() q pwywp.'lWQ ~np hn111t uqwtn

tfwup hwqwuwp t f3wnwuuwu qnpbwltyltu: 

<l>np.-,lt mtlJWtubpn qpwuybt p.30 wrumuwqmu: 

Urumuwq 30 

f.l.wujt,hnqjl C.n'lnuf 

C.n'l f.l.wujl utputpJt h l!lllJUhpjt C!w!JU111~W~~ wuuwmth 
IJ2jln[! tn(l hnrtJ:l tit 2fllt IJ2jtn(!..q IJ2jln[!, q ti)wnwuuwu lizJ:lnn, q gwuw(jn, 

UjwhJ:lu,q q 
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!bOSOUI"lufcl.UQ 

!bnmnultuJCll:iq~ qwuw~ pntjuhplt PtnJln~lt!lt hwmltquhpmtf tntUWJpu t

ul:ipq.ltwJp htu2tlltll wb]uwJi}Jilnt q.wqlty 11 2JlltY opq.wuwqwll upnJilhJllt upuJilh· 

qp 11 Flliltl wbult wnw2Wytfwu UJ.pnytiuu t, np~ qwphtlt t wpmwhwJmht 

hhm11JWLUJ.WJlqhyqwb hwqwuwpmtfnq. 

en- + 2H20 ll!DM3!bJ ;}> (CH20) + 0z + H20 
'-'.2 tntJUil t{Jhp(lil 

!bnmnupuJilhttlt · dwtfwliwq tnLJult q}luhmlt4 tuhpq.ltwh utnpn~!lt hw

mltquhpmtf tftnluwpqqmtf t pptfltwqwu qwUJ.lt tqnmhuyltwt tutpq.pwJlt UU!b

lt 11 ullll!b-lt ~11nq: UJ'l tutpq.ltwu tfltwq zwpdlt~ mdu t, nplt hwztlltu qw

mwpqmtf t qhuqwhlt opq.wupqtflltpp qtuuwq.npbmuhmJClJntu~: !bnmnultuJClh

q~ huqwJWqwu qhp t Juwqmtf qhuuntnJltnlt tlthpq.l:imltqw]nttf, tfhQ t upw 

mpl:iq hpwqwlt uzwltwqntJilJiltu~ 

lTJClllntnpmlt JilJCltlwbltu~ ~nmnultuJilhqlt WJlf}.Jiltup t: C.hm11wpwp, 2fl~w

nntJilJWu 11 w1puwu UJ.Jmyhuuhp~ huwpwqnp tu qwp~ht ~nmnupuJilhqp wnw-

Qwynttflty hhmrc 

!bnmnultuJilhq~ pwqtfwumlt6wh, J!WJl'l ~hptfl:iumwmlttlUJ.Jlnyhu t 11 flJlW 

tfhluwultqtflt tqwpqwpwumtf~ hwtfwpqmtf t pntJuhplt ~ltttltntnq.}lwJlt wtfl:iuw

qwpl1np ]uuqppuhplty tfl:iq~: 
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.Rt_npn.)}lllt qrufiwqfihp}l (UJ}lqutfimfihp}l) 
uUJ}lputWJ}lfi tmbntjp}l umwgmU{! 

UJmjiJ/ip II UWJ!PWl/npmtflllip. 

C.wywpntJuhpp qwtf WJl pntJult Jilwptf qwtf ~npwypwb qwuw~ mhpl1uhp, 

tJClltl uUJ.ltJlm, hwqwuq., tftnp~wunJiluhp, uqpwm, tfwpmp wqwLt, ~wq.wpuhp, 

pwtflt~ JilntllJil, ul1 JilntllJil, tthqmpwqwu uwt02wlu, 2JlWJltu pwqultp: 

U2fu wmwllpft []{JJiJwyplJ. 

~npn~lttlt uUJ.ltpmwJltu tntbntJJil~ qwphtlt t umwllwt htmi1JWL tqwuwq

uhpnq. 

1. C.wywpntJuhplt Jilwptf qwtf ~npwypwb qwuw~ mhpl1uhp~ tfwup qmpw

mht, tyllht hwqwuq.}l tfh2, J!22WhJntJCllt FlJCltlntJClJnLU~ 2hqnpwyllhtnt hwtfwp w

tlhtwyllht CaC~, qqwpylt wqwq 11 mpnpht: lllwpptpwpwp wtlhtwyllht p}l~ 

pwuwqntJilJWUJ! tJClltl uUJ.ltpm 11 2WJlntuwqhL mpnpht tf}lu~l1 WJ'l qwuq.qwbn 

qhpwbtllt tfwbmq}l: UJflUJ.WJtfwuuhpmtf P2lt2lltpn huJilwpqqmtf tu tfhJuwu}l

qwqwh 11 ulttfltwqwu wqqhyntJi}JWu, luw]umqmtf t yltmntqtwqtfwJlt qwnmy

tlwbp~ 6tqpqmtf t q.muwquhplt qwUJ.~ UJ.twumlt'llt !ltUJ.mqpnmhpqwJ}lu tfw

ulty 11 q.mhwquhpntmbqmtf hu uUJ.ltpmlt tfh2: Umwytlwb qwuq.qwblt qpw w

tlhtwy{tht uUJ.ltpm 11 ~lttm{lht, ~lttmpwmmtf umwyqmtf t PtnJln~lt!lt uUJ.ltpmw

Jllu tmbmJJil: 

2. Oq}:Wgp 4wti WJL pntJu}llt 2n11 mhpl1uhpn mhqwqnpht200 tft bwtlwt m

ltbynq tftnp~wunJill:t tfh2, wtlhtwyllht 2ntJl 11 hnwyllht: UJunthhml1 2ntJl~ JilW· 

lltht, tftnp~wunJill:t tfh2 tYllht 100 tft lJClltl uUJ.ltpm, tftwllht htmwqwp~ uwnuw

rnuunq 11 q.muwquhp~ tntbwqwmhtnt (tpumpwqyltw) UUJ.Wmwqnq mhqwqn

llbt 2JlWJltll pwquppmtf: <l>np~wunJil}l tqwpmuwqmJilJntu~ hltuq. pnUJ.h hnwy

llbtmy hhmn uwnhyllhtl1 pwtfhttntbwtfqqwbpn (tpumpwqm~), tPWJilWJClht ul1 

~llJilntl, tqwhht UntJil mhqmtf 11 oq.mwq.npbht hhmwq.w tftnp~hpJ:t hwtfwp: 

105 



3. fcl.wrni l{wti lnttwypwb mhpl.tuhptJ tiwup l{mpwmht.- mhqwtl_npht $np

.'JWUn[c)lt tit2' ulllltpmntti, tltnp_>,wun[c)lt phpwun tltw4ht, 1-2 op tqwhht timp 

mhqmti l.t wtqw ~ltttnflht: 

Ul41tpmwJ}lu tml'lmJJ.ltl tqwpmuwl{mti t mhpl.tlt pntnfl qmuwl{utpn l.t t

tWUJntfil t hwtiwptl_mti upwuy pwdwutiwu l.t munulliwultpnt[c)JWU hwtiwp: 
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UCIUUSl.lUP 43. 

.E!tnpn~ltJl:t qmfiwlj.Ghpfl pwdrnfinulfi f!Utn 4pwmufl 

~wuwl mbpl.tlt utqltpmwJitu tmbntJPtlltP tih2 tqwpmuwl{mti t 2 l{wuwl 

unnpn~ltt a- CssHnOsN~g l.t b- CssH7oO~~g) l.t 2 qhqltu (l{wpnmltu

Cwffs6 l.t puwumn~ltt C4oH56~) qmuwl{uhp: 

C).pwuy pwdwutiwu hwtiwp qnJnt[c)Jntu mutu t.flt zwpp tih[c)nqutp: 

u;mpli{l [J uwppwl[npnufulip. 

P!_npn~lttlt ulllltpmwJitll tmbnt][c), utqltpm, NaOH l{wti KOH, phlll.lltll, 

2nLJ:l1 $np_>,wlln[c)uhp, l{w[c)nyltl{, pwdwllltl _>,wqwp: 

U2Juwmwup]l nupwypn. 

lJh[clnqn hlttiiltl_wb t ul41tpmmti l.t phl14ltllmti qmuwl{uhplt tmbhtltnt[c)JWU 

IDWJ:lJ:!hpntp]WU tl_pw: 

<l>npp tflnp_>,wunpntl_ tl_tpyllht 2-3 tit Ptnpn~lttlt ul41tpmwJitll tmbmJ[c), w

tlhtwyllht 3-4 tit phu4ltll, tilt pwult l{w[c)ltt 2mp l.t 2-3 pntqh [c)wtflwhwpht: 

<l>np_>,wun[c)tJ mhqwtl_npht 4wtwlllt tl_pw l.t pnquht npn2 dwtiwuwl{: <l>nl.t_>,wun

pmti qnJWumti t tpl{m ztpm: 4.hpltu l{wuwl zhpmtJ llPWTJ.hyumu t ptullltlltJr 

nplt tih2 tmbtl_wb t Ptnfln~ltt a-11, b-11 l.t l{wpnmltlltJ, ltul{ umnpltll UuWJliDWJitll 

zhpmn nul{bqhquwtl_mu t, npmhq tmbtl_wb t puwumn~ltLtJ: 

Dpt pwdwumti{] tWtlllt l{wmwptl_ht ($np_>,wUn[c)mti hpl{m zhpmu tt l{w

uwl hu), WtqW WUhpdbzm t l{pl{ltu wtl_htWYUht phu4ltU l.t 2WflnLUWl{ht pwtflw

hwpbt: 

Qplt wtl_htyml{fl qhtqpmti l{wpnq t umnpf\11 zhpmtJtqqmnptl_ht: liJq qhtq

l)ntti wuhpwdhzm t Plll pwuwl{nt[c)]Wtip wtlhtwyllht tpflt ulllltpm l.t fclWtfliU

hwpht: 

'htwumn~fttll Ptnpn~fttltY lJllttl pwdwuhtm hwtiwp wuhpwdhzm t ulllltp

lliWJJ:tll qbqf\u zbpmtJ phUI.lf\llntl_ l{pl{uwltJ:t ttl_wllwt: .Ruwumn~f\t}l UWpflntfc)jnt

U]! ltwphtlt t ummqhtlttwutiwu utqhltmpf\ t.flt2nyntl_: OwdwumtitJ tiwpmfl t, t

~h Utqhltmpf\ ltwpt.fltp hwmlj_wanw lttwllnw lltw: 
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tyatp.ml: Lp.tul. ttl.wliwtntY htmn pwt.Imldt (~lttmp.wmlt) n{Jqhwump. Owtl.ww 

tmblt~ntl. hwuyliht 10 tft-lt: tpump.wqmn UjWp.muwqmti t ltwuw~ 11 t}.hll.ltll 

qmuwltutplt fuwnump.q: 

CJ.mlJw/ilJbp/1 pwclwlJnulp 

'&q. 25 Pmliqblift tftnpdwlinpp 
qntliwqli/ipp[mbwtfqt/wgpp 

umwliw[m hwtfwp 
I --tlliJlW\uW ~WUlll. 
2-tfinp6wlin~, 
3~tliqblifl tfmpdwlin~J! 

16xl6 uti ~wtltu muhynll. hp.qm qmuwqpwqwu J.lll.Plt umnp.):lu OWJP.PY 2 

uti htnwtl_np.ntJ.lJWU qp.w 2 uti dtull!wtl.hu):l pwp.wq 2hp.mnt1. qwptyllht 1 tit 

qmuwqutp.J:ttmOntJpll ~np.wyllht oq.):l hnupntl.: liwptynttfn wtl_wp.mhtntY ht

mn J.lntll.J.ll! twtl. !np.wyllht tfltu~u tmO):l~):l tfllnl qntnfl2J:twymt.In, WU!W WJU ntn

p.tt qtwli):l .'llmtl, OwJp.hp.n U):lwyutt wt.Ip.wqmt. 1.1 mhll.wtlnJlht qmuwqp.wqwu 

}uy):lq):l tft2: 

<l>nP..'lPY 15 p.nUjh wnlll2 qmuwqp.wqwu }uy):lq):l tit2 tYilht 30 tit phlll{ntJ:tll 

Ujhmp.nttJ:tu):l tptp.):l2 :1 Owtl.wtwJJ:tu hwp.wptp.mpJWUp fuwnump.q.: tug):l4mtf 

tmO):l~J:t t.Iwqwp.q.wqn Uihmp t tJ:tult qwptytl_wo UJntJ.ll:tY ywbp.: h.Jy):lqn htp.ut

m):lq tltwlltt 1.1 mtrtwtl.np.tt limp mhll.ntU qwt.I Ow04ht ult J.lll.J.lntl.: 20-30 p.nUlb 

hhmn, tp.p tntbp~n ptllfl.'lflWUntU t tfltu~l112 uti 1.1 twtl uqwmtl_mtf t qmuwqut

JlP pwdwumt.In, J.lntll.ran hwllht l1 ~np.wyuht: Q.muwqutp.n qmuwqp.w4wu 

~~)l tl.Jlw umwytl.ntti hu 26 ultwp.mtf 1JOlJY mp.tl_wO hW20flfl.WQWUntpjwUp: 
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'&lj. 26 CJ-mliwljlibpft pwtlwlimtfp PI/Pft ppntfnmnqpw:pftwJnt/ 
I -lfwpnmpli, 2-ummb(lli, 3-ij)mtwl!uwlimpli, 4-iltnpn:jJjlt--11, 

5--l!tnpn:jJjlt-b, 6-umwpm 

lJwpnmftlJnftqlJbpft jumm}iJJWIJ npnznulp 

'ltwp.nm):lun):lqutp.):l fumnt{<l)ntUT} Ofl02htm hwt.Iwp. qwpnm):lu):lu lt uuwu

mn~J:ttltll (ummt):lu + tl.J:tntwpuwumpu) hwtfwUjwmwu}uwllnll. Pll.J.lP utp.4tl_wo 

2hp.mtpn qmp.tt tp.qm qmuwqp.wqwu l'lllJ.lhp.J:t tl_pwJJ:ty: lJ):lwuuwu qmuw\J.

uhp.J:tu hwUwUjwmwu}uwunll. hwmtl_wOuhp.u tfltwyuht, tfwup.wylthtll tnhll.wtln

p.ht hp.qm p):ltfltwqwu pwdwqutpmt.I (t.Itqmt.I qwp.nm):lu):l hwmtl_wbn, UJm

umu' ummt):lu):l l1 tll:tntwpuwum):lu):l t.Iwun): Uwupwytl.wb J.lllraltlllttp.n pw

dwqutp.mu t.Izwlltt 1 tit tpJ:tt tptp.ntl. l1 wUjw qmuwqutp.n tmbwl{wtntt 

ulllftpm-wytmnuw)):lu 1:3 hwp.wphp.ntpJWUP tuwnumpqmt.I: LmO):l~n wtl.htwy

bht tltnpJl pwd):luutp.ntl_, pnrtltht 3 p.nUjh l1 pwtfht pwdtuuumupuhp. muhynrt 

tltnp..,wunp):l ut2: LmOwl{wmmun 2wp.muwqht tfltu~ll qmuwqutp.J:t lflPtl. 

tll.wYiltm: LmOtutfl{qwbpp (tpump.wqm):l) bwtlwm hwuyllht 10 tft-J:t: ltwpn

m):lu):l h uuwumn~tl:ttmOmJralitp.):l oUjm):lqwqwu tuumtJ6JOtl1n ~wtltht tmuwt

tbqmpwqntuw~wtlt):l (~nmntthqmp.nqntnp.):lt.Itmp.):l-!bDli) 4wll!ntJtn tmuwpw

tllt~ntl. (tmuw~J:ttmpntl_), J:tu4 qmuwqutp.):l tummJ6Jntlin np.n2ht llwtl:tPP.WJ}lU 
qnp.ntl_: 

'ltntnp.):lt.Itmp.):lq hll.wllwqntl_ qwp.nm):lun):lq.utp.u np.n2ttm hwuwp. np.Ulhu 

li.tim2qwp.btl:t t oq.mwqnp.btt K2Cr20, -n: UJfl. UUjwmw4ntl. wl1wtltml:t4 42hn

Uh 'll.lltu Q2fiht 290 q K2Cr20,, tYilht tftq tJ:tmp.wuny ~wtltnll. tltnfl.'lwllnpp t.It2 
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tm<'lntJI3lt 1 lft-n qm]lmtl hwtfwU}wmwujuwunuf t 2,35 tfltq qwpnmltllltu l1 

2,52 tfltq puwumn~t.}lu: 

DtwlthmwJ}lu tm<'lmn~}ly wumltfiwuwqwu unupwyuwu fiwllwUJ.Wflhntl 

100 lit tmtltlt~ $np~wunputplt lllii? UJ.UIUlpwumht uum2wJltll tm<'lmJ(3Uhp):t 

2WJ1PI!: a,nmntthQIDJlOQOtnp}ltfhUlpntl npnzht UflWUY OUJ.lllitQWQWU )umnt(3JOL• 

UI! QWI.IJ.OLJUl lnlUWI)Wtflt~ntl IJ. utnwytlwO mtlJwtuhp):t h):\UWU tlflW QWOntyht 

ltwtl:tPflWJ):tll qpw.1>J:tlt' WJU oqmwqnp<'lhtn~ qwpnm):tun):tq.uhp):t )umnt(3JntUI! n

fl02htm hwtfwp: 

lawtJ:tPflWJ}lU qnp):t OLTlftWhUJ.JWY WOII!Uyp):t tlpw qmllht a,tta-):t tflt2nyntl 

umwytlwb hwu1UUJ.wmwutuwu oUjm):tltwltlllu )umm(3JOtltn: UJlimhq}ty hnpJ:t~.tn· 

uwqwu q):t<'l wuyqwyllht lf}l~\1 ltwtJ:tPflWJ~U qpw,1>):tlt):t hwmtfwu qhmn: li]l}. 

qhm):ty OLT].TJ.WhWJWY J:t2hyut1 hnJ1ftllnUWQIIIU wnwuyp):t tlJlW, Ofli! l1 hwtfWUJ.W• 

mwu)uwunuf t qmuwquhp}l }ummraJWun (uq./t): 

<I>np~):t mtlJwtlthpn tnhqwq.pht (3. 31111runtuwqmtf: 

..=. 
!ocr 
= ' 3"" 

i! 
l~ 
C::T 

Q 

Uq]muwlt 31 

lawpnm):tltn):tq.uhp}l pw[nnltwlttu& npn2uwu Wfli].Jntltpuhpn 

I ' ,.c:....=. 3 1 t 1 l! Q.muwqutp!l =-"" 3 ~ = 3 $.!- .,..., ;! ;! ;! ..,. 
..=.' ll!WJlnLUWqntpJntUI! ='" :1 = =-~"" .::r-.=..,. :1 ..=.§, "= s..3_ 

$_.0:: ~~-a: "" 
Q.o:l" 

:I.., j~-= =-= ~-= "i ~-= 7'3..;;:J ..:. :3"::~,. .&.c:. ... _ ..,.= ..::J'C:.~ ~ = c: ~-::r-5 ~-:: 
0-Q. 

-== ..:.-- :1 !--! :To! a =-c:.=-= ;! ., :1 c1ilcrc:.,.3 -== ,..=.c .o:si c."" -;1' ..,.~..,"1";:1= ..,.: =-== ;!$: 
..,.::~ 

E.~~ :i-..:: [a:! :I .......a CJ:;} :T ':1"5"=' ..o- .g]': :I.., -= ..::..=. - = .<:: ... ..,. 
:1=" · .=.::r =-=-~$,:1 :1 '-= = 5 :l..o = ,;-~ ,;--=~ ;: ;! .:] """ -= §; ~ .:;:1 ..J.._ ~~ .... ;1 =..c:. ~=- ~ = j.1_ = ~.::r 5..o d=- ':1" ..J :>" 

Clmuwltllhp):t UJ.Wflnthwltm~.rmun hw2ll.wpltht 1 q [3wptf mhpll):t hw2tlntl 

(uq-tnl1 q (3wy mhpll):t hll12tlntl) num hhtnltJwt pwuw~ll):t 

C·V·v 
X= , npmhq 

m·n 
C- qmuwquhp):t Jumm(3Jmltlt t numl!.wtPPflWJI:tll qpw:f>J:tltl:t (uq/1tft 

tntOntJJ.i))l. uhsz} 
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V-tmbwtf~.ttlwbp):t (tpumpwqm):t) n{tq.hwltmp bwtlwm, tft 

v- tumwm):t bwtlwm, tft 

m- wltwtl:tlll:t hwuwp tlhpypw<'l ~.tmltqtlw<'ln, q 

n- qmltwqpwqwu (3TJ.I3l:t tlflw qw[3hypw<'l tmbwtf~.ttlwbp):t bwtlwli!, lit 

P!_npn/)}1[ a-/1 b b-/1 pmmpJW!J npn2flu/lJ 

.Rj_npn.1>J:tt a-):t l1 ~):t )umm(3Jntltn npn2htm hwuwp qmltwqpwqwu (3TJ.I3l:t 

tlflWJI:tY wnwu~uwyltht hWUWUJ.WUlWU)uwu hwmtlw<'luhpn, UWUfl QU\flWlllht, 

mhqwtlnflht wnwu~):tu pJmpuhp):t lfh2 l1 ltpwuy tlpw wtlhtwyltht 2-3 lit u

tq}lpm-wyhmnltwJJ:tlt )uwnumpq. (1:3): fd.q(3):tqlthpn ttlwltwt tf):tu~\1 lfll:ttl qm

uw(3wt}ltlhtn, tmbntJI3I! hwtlwpht t}lnp~ltn(3):t Uh2 l1 bwtlwtn hwuyltht 10 tft

):t: Q.muwqutp):t OUJ.ml:tltwltwlt )umm(3Jmltn npn2h1 :t>nmntthltmpnltntnp):tuhm

pntl, oqmwqnpbhtntlltwptfltfltmuwpwtflt~n, J:tult PlOJln:t>J:ttl:t )umnt(3JOLUI! npn-

2htltrntl:tPflWJ):\U qnpntl (uq. 27): 

~ 
~ 

)/ 
v 

/ 
..... 

v v 

l/ 
v 

41 4; (' II (I 1J tit J.6 /I 2P ~~ 1.+ 

-it."f'"*f" IIJMif'lfl'-i"'P/"'/,! 

"bq. 27 ./qnpn.'/Jillft DpD!UWfi qwlftppwjpli qnpp 

a,nmntthltmpnltntnp):ttfhmpntl Ptn(ln.1>J:ttP )umm(3Jmltn npn2htm hwuwp 

2() flOUJ.h Ofl02flLtflty WOW2 UWflPI! tfltwyltht: fd.upmql} lllhTJ.Wfl.flhtl.lf\0 pwdwu

Untup):t tlpw, q.ltht qwptfltp tmuwpwtflttn l.t pwyht t}lnpp):tq tlwpwqmJplthpn: 
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Oq.unuqnpbhtntl. 10 thf Lffl2lllWmmJpu htnwqnpnt!<)JnLU muhyn11. QJntLI.hmuhp 

npn2tt tm6muafl mqmflqwqwu tummJClJmun: 6}12m WJl'l-Jntupuhp tu umwy

qmu ~nmntthltmpnltntnJlltLfhmpfl 0,1-py Lfltu~ 0,4 ymyumupfl 'l-hlllPmLf: U!<)li 

oUjmpqwqwu lumntJCl]nLUlJ 0,5-py uta t, WUjW tmbwLfqqmOpiJ wuhpwdh2m t 

[.mupwyutt, flult h!Clt ~nmntth4mpnqntnpplftmpp ymylfmupn tltnpp t 0,08-py, 

WUjW ruuhpmdh2ffi t W2iuWmmupiJ qpltuht, qhpyuhtnq wqhtfl Lftb Q20WUWU: 

.C.m2Ll.WJlQt! qwmwphL W]UUjhU, pu~UJ.hU uqwpwqptl.ht t UjntU qmuwqut-

pfl hwuwr: 
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Cl-m fiw~fibpp qmfiwqpw~wfi pw<hufinniJ! uJ!Lm~nt.P qpw 

U]ntplip IJ. uwppwt/npnui!Jlip. 

ltwuw~ mtpuutppy wu2wmt1.wo qmuwquhttfl tmbnLJJCl, ufltm~nt, qw{Cln

y}lq, mqflpm, wyhmnu, mutm4Jw pwLffll, PtnJln~npLf, phuqpu, UJ.hmpnttflup h

phfl, htpuwu: 

U2juwww!Jp/1 [J{Jpwypp. 

Q.muwquhpp tmbmJJClll tqwmrwumhtm hwuwp npUJ.hu tmbp~ oqmwqnp

bht uUJ.ltrm-wyhmnuw]pu ]uwnumrqn (1:3): LmbmJ!<)IJ pwlftt WUJ.WQJW pwup

~ntl., W]lmthhmu tmbflluhp{) qntn(l2Pmyuht puq qmuwquhpp uumqwopn tm

bht Ptn}ln~npup Lfh2 u UJ.Whht uwnuwpwumlf: 

Ufltm~nl[! uppw2hpm qmuwqpwqwu pp!<)hll t wumUfluh ~ntqmJlt hpu

PP qpw: 4.tpyuht 5x15 uu ufltm~ntfl UJlJ!W2h(lm JClPJClhll., umnppu Lfwupy 2 ulf 

pwp~p, qw!<)nyflqp oqunt!<)Jmlfp 1,5 uu tmJunt!<)JWU dwUJ.wLI.huw~lt 2tpmnt1. 

qw!<)hyuht qmuwquhpfl Lf~.ttl.wbpn (0,05 - 0,15 Lft): ltwJClhyuwun ~.tmqwhtn 

pmfl!<)tJ ~npwyuht: 

ltmphymlfn wtl.wrmhtmy hhmn pp!<)hll.tJ lnpwyuht Lfpu~lt tmbfllP LPPLI. 

qnln112ltwllwtn u mtll.mtl.npht qmllwqpwqwu tul:Jflltfl Lfh2, npn llwiuwUJ.hu hw

qhyqwo t qmllwqrwqwll tuwnumptt.lt (phll~.tltll, wyhmnll, UJ.hm(lnthflup h{Clhtl, 

hhpuwll10:10:3:10 hwpwphpntJClJWUp) qntn112flllhpnq: 

Q.mllwqpwqwll l<lP!<)hfln iuyflqmu, tmbp~utpp Lfh2 UJ.hmp t nbltll.Lftlwb 

tltufl Lfltll~u qm!<)hyqw6 UJmpp Lfwqwpqwltflll hwuutw: Q.mllwqpwlJ.wu tuyfl-

4n tltwlttt htputm}lq lt Ujmhht Lfm!<) mh11.mlf: Q.mllwqpmp]wll wqwpmn 

tqhmp t hwuwpht uqwqmnwqllhpp l{pm]nq tmbp~lltpp 2WitdLfwll WJU Lfw

ltwp'l-WQtJ, nptJ 2 uu uhppu t JClll!ClP h~.tpwqopy: C).pwupy hhmn l<lPIClhlln ~n

llmyllht oqp hnuwllpp mwlt u qpwll wnwll~llwyllht qmllwqlltpp hhmphptJ: 

UntJU !<)PJ<lhflp l{ptu (mwpptp LfwuhflntU) qtu(lhtfl t qru}(}hyllht umnpwqwpq lt 

Pwp~ttmqwpq pni.Jul:ippy umwyqwo qmllmltlltpp tuwnllntp'l- lt hmtftlfwmht: 
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ilJU tfhpnq.ntl. qmuw{Juhpf\ pwdwUUWU Of\f\UW\tt! phptf.nuf t u{Jwpnttf 

(UlJ. 28) ~tn qpw{JwumpJWll: 

<=:::::) 

J.~ 3 

5 i·C ::) 

I c -, 

7 c:::J 
··~ S· c=:=.=> 

c::::::> 

·-
I 

c= ) 

c=:::> 

CJ 

--
-

11 

1 

l 

s • 5 

• 
• -· 

" IZ 

b[J. 28 Pwpdpw[Jwpq (I) b 
qwUJUIWqwfiw}. ppjiUnmfibpjl (II) 

fJIJZfiwqfibpft pwdwfinuf[! 
UjiJnz!JmJDl/ 

l~wpmn)lG., 
2-ttultfibG.nfi, 
3-,t>bn!pt:untJ fi, 
~finpwJllfi puwfimn!l>ltt. 
5;!t.DpD!l>ltt-il, 
4tnpn!l>ltt-b, 
7-ummb)lfi+qbwpuwfimtJfi, 
8-wG.mbpwpuwfim)lG., 
9-ll)lnlUJilUW UUl)lfi, 
1 O--lihnl!uw6m)lG., 
11-U)ll!uiJI!UlUUUl )16., 
12-iiUlW{lUl 
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UCIUUS~46. 

.Qtnpn!l>lttlt I!Wfiwqwqwfi npn2mtiJ! qmfiw~w1}lwqwfi 

(qDJ.np}nflimpltlV utpmpnl 

upuplip b uwppwz/npnul!Jlip. 

C).Jmpnult)l qmuw~wtft (ltntnp)ltftmp), ~wtft)l~ tftnp~wunputp 10 utf3 aw
tlwtntl, lJwpnyltlt, ~wqwp, tfltpwtn, uwuq., ptlltf}l~ fC)OltlfC), 96%-wuny tpftl 

ulllftptn, PJntQuhp, ~npwylmtl utwhwpwu, mh}uuftltwltwu ltztnu 1.t ltznwuw

php, DLOJln~Ilt lJwJOtU tntOnt]JCl: 

C).JmpnultJt qmuw~wtltn (ulJ.29) bwnwJOttf t qntJllfl )lllmhllu)ltlmpJWu hw

tfhtlwmmpJWU hfttfwu tf.pw tntbntJPlt }umntpJWU npnztfwll hwtfwp: 

bq. 29 EJ.]nzpnuqft fJIJlUWJ.Wt/1/! b[J. 30 EJ.Jnzpnultft fJIJlUWJ.Wt/1/I 
OUJUiftqwqwfi ufuMwfi 

I;.mJu!J w!iqp\llllUI)ld)l~. 2-pwdwq, 3~U{Wqh 
qtw6fibp, 4--uuJ!Jqdwfibp, 5--bwqwpnq nuU~fi
JWit, 6-wl!liWU~wli)l, 7-iiwlirp}wq, S-ilwdwq-
6bp)lzwpddw6 lllmnunwq6hp 

Q.mlJ.w~wtftfl Outtnf\{Jw{JwlJ. qOWtJtWtn\thpn phptf.wb t u{Jwpnttf (u{J. 30): 

lntJU}l fiwnwqwJpllhpn wllq.pwq.wnllwtntl fihllwutwltJW u\twtlwnw{Jfl 

lllwJLWtn tfwlJhphu}ly (1)' wuyumtf hu pwdw{Jutp}l qmuwtf.np LntOntJPflY (2), 
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6~ ~ 

0 
lo • I l{ 
uqmuu ----= n 

[lf 

dpmr 
-ei1ullqdmlimq l}filf<!hUI!<;'llrnd ljllqql'JlUU!jq tfllqql)mprnJ njmc;' Tj om l)!j JllUI}tnb 

!!tlu 'p1uulnu =1 pm}lntnp pmdlnqtJ qmleilullq<hlmm qqn :pp z'O ljfiqmhmll 

-qn 1 <!mqln< Urpuf1'11mlqdtlmm tJmfelmll'i'llmd qmfn lUI]llQ :llllrn}12mq qmfehull 

-~tlmtl qmfn l(tpuhq4 plul'Jmpmrt 3m lqllmmmq 11 qmfelm}llJmJqmlJrl lnlJmmq 

-ilUTJ qmptlupmlJIUb l•Jqnmtt p1ullqnql] mlJtlq ljm2mtJmnqm ,ildlllju ljl'Jmpmil 

om tmlqn{mflmfl Jpmfelmqbo ljtlqflmpqlll'J qmn{nmmmhlffiJlffi)> :mqq lj}lel oc 
pml'J oz lJilmliuqmn pllm2qm nfmo; =l pmfluqmmpmq l]Utlh ljmuljquq nJme 

:oqp lJlJif 

lqtluflmuqm filjlluT}ll jluelflUQlUl qmrmq lqqfil flutJ!m? t/£ ljlmpmq 'filjqd lqq 

-m11 '11i1tiqq lqqfiqolj qllqql'Jmpmu :qmfelmqm}lllupmmul llmnm}lml{ lqqll!Jmn 

p1Um2mu pufiuoljp qm.J1Pllm2 ljl'Jmumflml'Jn mmlfmtJ! 11 fimplju ljllmfdllm 

ljnfmll!jlluflmll'1Ul iltJ!m?mqmb mmn :ilpmql'Jqilpmq ljll:qmpqmpmd ullh lJI'Jmll 

-UT}mn lqbmmn (qljqmmm4 ljllqqqmpmd illqfltf\2 ljllqqqmlb mfl'Jmlnm 11'<lJ4P) 

plul}mgljfl qmllfimll'i'llmd 11tlq(l illlqqqmpmd llmpmq rnlltJ :lJI'JmglJp qtflmmqq 

-mlq lqt!qd nqfnmnjmq iltJ!m?mqmb ~ m2qpmllqqm tlmpmq lJdqmmmTJ!2n 

:ilelfluq1ul pumtlq2 mnmq ljlq(lm qfml'Jmn 't!nuq ljlqpm llu <'qlj 'ilpmuu}lmq 

-1ub qlmq mmq qlJnqq lul'Jmfnmqqm rnudlnqu T}rnfelmmnmq ljtnll!j2 llll:utJ!ljlq}l 

-m qelfluq1ul mljTJ! llu '=! plul}mqm2q mtJ :11o4J1 qmfelmmnmq ljllqmllq2 fiqmllq 

1] ljllql)T}lufehumnj ljt!qqelfmq1ul ljq1u qmft'Jmlub l)luft'Jmllqdmllmq qmumq 

-m11 nqln?qy ' nqh111fm 3 llqdllmm ilqmfel1umnm4 lJtlqmllq2 fiqmtlq dtlq 'pmd 

-hlqu qfm lqr]lJl =l llutlml'J qmpqmlJp filjpllul'J lJt!qqelfmqluluufiqqm qmfellumTJ! 

!l!idllmm 1uquq ilJllUT]rnlh. lJnfml :ilqfm!J T}!jTJlJll'J qmm lJllqqmph4tlfn ill} 

··luf\'Ilutm1m4 l(llqmllq2 fil)rnllq mh1m 'ilqmfelmmnj qrmq l]!:JT}lU 1~ 6qp lJI'Jmpmd 

1Ul'Jliq illl!JIJ1'lf1UQIU1 !jeiQ :mqtj </1?1fmqml IJlufml'J uufiql)lU IJlUfelmmnJ YlJiilfmq 

hJmmpqpnnJ ilqilub ljelfwqml huflmuhmmq4 pufiu3tjp lJtJ!m?mT)lUt) 

:l1rymf?11umTJi 4llQi]elflUQ1Ul ·1Jfm l qmqmmmpqpm4 lllJum iljlJUqmll'J lJnfJul filjp 

-liull lJll!:JIJelf1U{;nu·l qmfttlut•mqwb 'r1fm'i'mjlm4 ljdqqtlo 4tlqqu-mll!:JdJlml 

g~ ~ 

:elrmqml uqn 

-mpmq tlltfimmn lJhnqlmlu 'l!lllmqmtJ!mel 11 lmlJmfinj lql'JmtJ!'il2lJIJ 11'<r14P lql) 

.finmq pupmfimlqflm tFlJ~nul illJmfelml'Jmrpullmln lJelulJm'i'llu¢ :mllfl 41'Jmpmt1 

lqr1fil TJ flumlllJlnn l!lliUliU pmblJm tJqmd tiP ilelu1Jm'i'llu~l lJIJ!lhlJlUU :3qp lJeluT} 

-m'<llutJ! '?ljlflm? dpmfelmlmllmm lp sz lql)fil (UmmllmllJ<t) ill'Jmpmd umq-:7 :ill 

-qllfimfll flljlll ljuqmn 11?1}4_p lqql'Jlll'J ilqlufellulluqllub urn :3qpljllmbm'i' lqT}fil 

11 tnlltlfrm lp v-£ lqqfimlqflm !Jljqm(lbqmh qml'Jmnllhi qmfimqp 3qp ljuqmn :(s-z 

·qq 'tt ·2m) dpmfelmqbo ljlnpuln 1qllmmml1 ilpmpmd 11 3qp ljllmbm'i' ?ljpmll: 

qmflrlumllqm mll}l lj_eluqm'i'llutJ! lj_qqhqmu lqn{utJ!mllqm ilqm}lbqmh ?mT}ml'J 

11mqqmqrn :qlnull ljqmd 4P lqllurJm lql'Jmrpullm2 11 mlllj_lnn llJel=l lp S-t lqq 

-fimlq}lm !]lj_qmflbqmh ufn :m!Jq t(hm}lm qljfmfillm}liJ l!tllullm 111-Q:::Je:) lldutJ! 

lj_p lqqfimlq}lm 'oqp lJuqmn mfl'Jmlnmqqg lqllu}lmll!lUl 'lqqfimllqmp il11llqm 

pllmel bp osz mup llmpmq 1ulmqmmn elhuqml qljfmmlllj_lnn ljllJ<tullu10 

·ildlimelr]il t{d1Jmmm nfZn 

:mulJquq ml'J mll}l 

lJI'Jmpmd umpm4 4l'Jllm}12mq m24g ljlqJln :ilqJUfellUll'i'llmd lJmllq2 lJI'Jmllqq 

=l p1u11llq pml'Jmpmd llmf?qmttmll1uf (L) mll}l tll'Jmlluqmn :}lufiu34_p qmppllm2 

4tlqqqmpmd (8) dpmfelmqbo 4l'Jrnmmmln ~mmmq =l pm}ltlmmmq ilpmplll'JIJil 

4llqqqmlb mfl'Jmlnn :q4njm'i' ,il3m 'qlJuqqelfmbmumg lluqfiT}m }lu3ljp lJI'Jmpmd 

om =l pmqmnjnmmmlnmprnl{ ilnql'J njm'i' 4m2mumnqm }ludqm11Ul!l4 qmp<mnj 

ljllqqelfmbmumg pmllqqmph4llUJ :qmptlu}lmqmb llmnm}lmq lqqnmq pmll 

-qnqq mlJll!J tJm2mumnqm tJ1Jlm?mlJ1Ub =l lJlqtlml'J (lulqpllql)il dpmfe!Jutlun{ llqd 

-tlmm 6qp lJelfmqml iltlqqqmlb mfl'Jmlnm l'Jmqmpmp qmlt'J1umn{ llqdllmm 4llqq 

-t'Jfmqml p1utlqqqmpmu :=1 ltqp1u ilp1uqmlq lJtlqqelfmbmumg qlJfmmul T}rnll:qfm 

'Qm}ll'Jll!JT} 1 J14nqqtnqlJ ilelfluqml qmctuu :ilqmpllu}lmqmb lJtlqql'Jmpmd qm}lfil 

puelfmqml rpufml'J pml'J qmlJmq\'tlutJ! =1 pmqmn{nmmmlnmpm4 ilnql'J umf?1Jmt1 

-mtl1U8 :t{nqlJ L[mnmpmtl lUI'Jtlq =l pmflqmpmd ilm2mumnqm lJtflm?mq-:u-o 

:(9) (llmf11u!-jo) tll'Jm!nmq~m ,mlnm 1'} (S) bllml'Jmpmq lJll'11J~mfqlnnu fj!j p1uq 

-fil]m ttUlq}lqqd filJliqmllu '(t) 6!1Jl lJfmphlJllfn TJ (£) t[qmlb mfl1mlnm JllUIJUIJl 



a-lJ. mqqnufU t 1 h1 - W2 pwchuldt iiWJntU lOUJntjpp UJWU J!W(l~(lntJC)jTllUl!, ho

~wfu pwdwliJ:t UJwU J!W(l~(lntJC)JntU{!: .C.tmwqmml.nq htqmil):t fumntJC)JWU hw2"" 

ll.wttlll:t chuuwuwll uum2UJJI:tlt tmbntJJCll:t uJwlt J!Wfl~flntPJWU tftnfuwptu n{tqmu

tlmu t ~wfu pwchuliJ:t ymyumupn pwqllwUJ.wmllwb mqqmuntl (a]: 

flpn2f[wu [J[JpwyplJ. 

Ot}tnfuttntl qmltwtwtlt):t ttwlltmwJJ:tli t).(lnLJClJTlLUTI' J)tn(ln~):ttlt htmwqnm

tlnq tmOntJJClU hwt.Iliuwmtt ilw.Jfnu tmOntJJCllt htm: fl.pw hwuwp ~wfu pwdwlln 

ilwJntU tntOntjpntl tnliqwilwJtt npn2UJ4J:t J!W(l~(lntJC)JWU tlflW (20 UU)1 ):lull w-

20\.U tYlllit htmwqnmtlnq tmbntJpn: Uw.)upwu npnzmt.In t112 pwchulm 11 wUJ.wii

JW qtwlin twtl nqnqtt pnpwb 211ntl.l1 uwpptt J)UitlJ:tt pqpntl: 4ptuwulip):t oq

IJmpJwllp w2 pwchulln mtqw2UJpdlitl pwu):t qtn mtuwqwzm):t tpilm lltulipn 

ililt tp11mu tl):twuuwu qmliwtlnpmurnl.: (}.):tmttrnl.1 pt unu):tmu):t qpn pwchuu

umupn uwuqqwliJ:t np pwdwuumup):ty t wuytt, umwumu tup iWtfttlnq htqm

IIJ:t ztpm):t utbmpJOtun uu-ntl (hJ: lJ}l pwu):t wuqwu tmbmJputpn hwlltuw

mtt 11 n(lqmlitt umwytlwb mtl.Jwtlitp):t tll:t2l:tlin: <l>nfutt llwJmli tmbntJJCll:t q):tp

J)'O (30 uu) 11 unp):ty qmlitt q):tmwpllmuutp):t tll:t2J:tun: 

<I>ntt~n wtlwpmttmy htmn tmbwuqtlwbp):t bwtlwtmt.I hwztlwplltt J)tn(ln-

~J:ttlt JummpJmlin ttlilitrnl. htm11JWt hwpwvtpmpJmlifty. 

Co hx 
- = -h 1 npmtq 
c" o 

Co- ilwJntU tntOntJJClP )umntJC)Jntliu t 1 

Cx- PL"Il~l:ttl:t JummpJmlin tmbwt.Iqtlwbpmul 

ho - ilwJTltU tntbntJp)l ztpm):t hwumntpJntlin, 

hx - htmwqnmtlnq tntbnLJpJ:t ztpmft hwummpJmlin: 

U}umtq):tyl ttlilitntl ilwJntU tmOntJPI:t ]umntp]mu):ty npnzlit htmwqnmtlnq 

tntbntJJC))l }utnntJC)JnLUJ!, httni1JWL pwuw~l1):t h):tuwu tlpw. 

Co ·ho 
Cx = h (uq lttmbntJpntu): 

X 

120 

4.tpnhJ:t2JWtlt h):tt.Iwu tlpw llwpttJt t npnztt J)tnpn~J:ttlt pwuwlln tltpy

pwb pmuwllwu UUnt2ntU [!UUl httni1}Wl J!WUW~I1p. 

=.. 
& 

a·IOO 
h = X 1 npmtq 

X- J)tn(ln~):ttJt UJ.W(lntltwilntPJntUU t (%-ntl tnlipl1ft pwy ilznfty)
1 

a- J)tnpn~tlt fumntp)mun (uq tnu)wllqtlwbpft 6wtlwtmll)
1 

b- wuwtJ:tq):t hwuwp tltpyt{wo pntuwqwu ut.Intz):t ltzltnn {t.Iq): 

fl.):tmwplluwu WflflJntlipulipn qpft wnlitt WllJntuwllmu (wq. 32): 

UllJntuwlJ 32 
<l>np~J:t mtl.Jwtlitp):t qpwuyuwu wllJntuwll 

do = hx 
.=...§'-'§ 1-3 .c.~ -5.§.~ .E: .C. .C. "::I =!:E.- h., "" .... "' ....... ---:::r- ~ ~j=3 =-~-=- - ~ $,8 ~S.:::r(J .c. 

-"'"::IC: ~"31: ..... 1 2 3 lftl£iilil! = $."::1._ 
.., = -..:> ~ 

(/)~.C. c:.E3"= .c. c:.=s::n 
"' = s "::1 =c.-= .:t' -.iL = s-o - 6 a~~$, O'.iL§.~ 

UpqJmltputpn mtpl1):t i"fl llznlt hwUtuwmmpJWt.Ip \llnllnuutpntl llwpttJt 

t wpmwhw]mtt htmi1JWt lltpUJ.. 25 lit tmOntJPit ut2 J)tnpn~ftllt pwltwlln A -

uq tl 250 Uq tntpl1):t ilzftnn - 100%1 A IHO(ln~J:ttn illltli):t x 

A·IOO 
H = X 1 npmtq H-n iOfl UJntp):t pwuwqmpJTltliiJ t: 
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UCIUUSUuQ 47. 

.Rtnpn:t>fllP plniflwqwfi bwmqmpJmfiutpp: .f!tnpn:t>fllP ooumwgnuip, 
:t>hn:t>Jtmflufl mnwgnuif! L uhmwqopqwliwqwfi qwulflqhpmqwfiq_limul! 

.Ptnpn:t>llt a-U II b-u !lphuy plltfllwqwu pllmJJ3ntl tpl!hlltill 'llllimppnuw

mw11lu ptnpn~llwllwf3f3till pwpq h(3hputp tu, npnuy ljwqtimti qmlltlmti tu 

tih131lt ulllllpm 11 tf}lwmnti lhwqtywb :t>llmnt UtllllJltn: liJI]. lijWtnfiwnntl tt 

UpWUy wUqwUmti hU qpt{3pttfhJ3Ptl:llOflO:i>ilWUUhp qwtf ~llmllttfhtalltDtOflO-

:t>Pttilt}.Uhp: 

/COOCI--Is 

.Pt nym~llt-a-CJzf-lsoONMg 
'cooc20H39 
c~ 

/ 
{..ltnpn~llt-b-C32Hzs0zNM' 

C00CwH39 

ujmplip lL uwppwtfnpmtf{J/ip. 
J:ltnpn:t>lltll uUJltpmwJ!lU tmbmJta, 10%-wuny HO-p, NaOH-11 ljwti 

KOH-p 20%-wuny uUJllpmwJilll tmbntJta, (Cf-lsCOOhCu-lt l!wti 

(CH
3
C00)zZn-lt J:!Jntptquhp, tltnfl.'ltullntalltp, pwdw.lllll .'ltuqwp, ljw(3ny!ll!-

utp, ptultllU, ljwtwU, ulllllptnwJpny: 

l..Cjufplipft wqf)liyntpJnLUlJ p[npn/Jfttft tfpw {p[npn/J}ltft o6wnwynttf[]} 

2-3 tit Pl"P~Illll ulllllpmwJ!lu tmbmJtall qpw wtlhtwyllht 1 tit 20%-wuny 

NaOH-p uUJ.IlJltnWJ!lU tmbmJta 11 tnwyllht 2JlWJPU pwquppmti: .C::::.ptipp WLJ.fl.h· 

yntp1wu mwlj ofiwnwumti tu ptnpn:t>lllll tphpwJilU iutiphflll II wl!QwiDqnnf t 

titprt uUJllpm m :t>llmnt u\llllpm: 

COOCH3 

C32HJoONMg/ + 2Na0H = CI--IsOH + C:wf-lsg()H + 

'cooc20H39 
/ COONa 

+C32~NMg 
........._ COONa 
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UUlwyqwo p[npn~llwuwpycnlll uwmp!lnufwljwu wqn tijWhtijtuunuf t lJw

UWl qnquu II ptnpn:t>lltll olijmllljwljwu hwmljntJ3JOtun, pwull n11 qpwunuf llt 

iuwiumtlht tlttnwlloflqwuwljwu l!wtlln: 

Umwytl wo uJntJ3U pwdwuht num ltpwmull: U1u qhtijpnuf tjhpp.u' phllqll

ull 2hpmmti ljpwp.o,pwuwu ltWflOUl!llln, !lull Uhppiiil UlijllfliDWJ!lU 2hflUlntti' 

ptnfln:t>llwuwJ3J3till uwmpllmtiwljwu wrm II puwumn:t>llLU: 

Qj_npn:t>lltll :t>llumt Ulll!lJlmll tiuwynpqu hwtiwpqmti t upw h!lqpn:tJnp 

OWJJlll 11 lijWJtiwuwqnpmti t q.mllwl!ll tinthl!mw tftniuwLJ.t].hyntJ3JnLUl1 phllltllllll 

hhm: Qtnpn:t>lltll ofiwnwytiwu qhtijpntti (:t>llmntll hhnwynttflly hhmn) titow

umti t qml!wlj!l iul!wtiwljynt{3JntUl1tllOUWfl tmbillUhp!l (ulllllpm) Uljwmtiwtip 

II tntbqmti t ulllllpmll tih2: fl.hrl}lu qml!wljl!hp11 h!ltiphpp hhUllhu nhwljyntti: 

2./J.pm!Jiip}l WqTJiifPlPJTIL{Jp pznpn/Jiltft -rfpw (/Jiin/Jilmftlift umwym tfTJ) 

<bnp.'lWUnf311 tlt2 tYUh[ 2-3 tit uUJltpm, upw qpw Dill pwuwl!nttaJWtip W· 

tlhtwylltt Jltnpn:t>lllll UlllllfltnWJ!lll tmbmJta tflll!lii J3Wpti mtpiiil qnlJUP umwy

tlhm 11 upw qpw ljwJ3hyllht 2·3l!wJ31lt 10%-wuny HO-IltmbnLJp, tfllblii qw

uwl q.mJUil wuhtmwymtiu: 

/ C()()(l-)3 

C3zHJoONMg + 2HO = Mg 0 2+ 

'cooczoH39 

/COOCH3 

+C3z~ON4 

........._ COOCwfi39 (:t>tn:t>llmllll) 

fl.twljy!lwJil wpqJmllpmti Qpwbllun PL"Il":t>lllll tinth4nttmti tltniuwpJtl!naf 

t Mg-fl wmntfllu II ljwuwl qmJUt! tlmiutlmti t q.np2f1tl: .C::::.hmiiwpwp Ptnpn:t>fltfl 

ltwuwl qntJUllUJ.WJtiwuwtlnpqwo t upw tinthl!nttmti tfhiDwqopqwuwljwu l!tu

UJ.ntl (Mg-11 Witntl): 

:blin.fJftmftlift t/lipwqwliqlimtf[J. !bhn:t>fliDflUll pwdwllht hpljm tfwup II 

tltnp.'lwUnJ3Uhpfly titljfl qpw wtlhtwyllht pwywiuwJ3J34.wljmu lllllU.'lfllitutf yflu

qfl PJmptquhp II 2flWJ!lu pwqu!tpmti mwp,wyllht tflll!lh tnwlt!: Unw2wllmti t 
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Ptnpol>J:ttwlnfwu lll.ttll~)l wbwuYJWt11 $np.'Jwunp)ltqwpmuw4mPJOLUt! wumfl~ 
fiwuwpwp 4wuw~nui t: fl.tw4@wJfl hwijwuwpnuf{! httni1JWtU t. 

/COOCH3 
C32HaPN4 + (CI-iJCOO):zCu = 

'cooc20H39 
COOCH3 

/ = 2CHaCOOH+ C32HaoON4 Cu .........._ 
cooc~ 

Umwunui tup ptnpn~lltl:t tfnthltmt, npmtf Mg-n titn]uwp)luijwb t lll.Tlu~p 
wmntfnij: .C.tml1wpwp, ut.OJIO~p\}1 qwuw~ qnt]Ut! tqwhtqwuijmtf t uwl1 WJU 

llhlll.Pnui, tpp Ulimwttopqwuwqwu ti)lwyntfc)JOtuutpnui Mg~)lu tltn]uwppumtf 

t WJl tpqwpdtp tftmwtt: 
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UClUUSUU.Q 48. 

-Rtnpn~.fqll L.l(wpnmfllifl otqm}ll(wl(w(i hwml(mpJmlilihpf!: 
<l-muwqlibp}l tmuwp.Qwl(nni(! (~tmnphugbug}lwli) L. 

ltLWUUWU Utqhl(tnpf! 

upupliplt uwppwt/npnuflilip. 

~npn~llllt UuHtJIUlWJ}lU ]u)lm tntOnLJJc), qwl{wp)l wptfwmwllltnntll, t~ 

thltmpwqwu twtiUI, 4wtwll, pwc:huqutp, Utllh4mpnuqntll, 4Jmtltmutp 4wtf 

Qtnp~wunfc)utp, ltwpnm)lu.ft ptu4}luwJpU pwtfmlt, phul{}tu, ulll.Ppm, 4wfc)nyp4: 

U2/uwurwup]l r!JPUifJl)lJ. 

~npol>J:tt}l utq}tpmw]}lu ]u)lm tmbntJJc)t! lll:ttnht WUllllWllwmtlnq 11 nll4-

llntt tntUWJPU fiwnwqwJJc)Uhp}ltqwJtfwuutpmtf: fl.pw hwtfwp ]uwnumpllt! mt

qwijnpht tfntfc) ~u}l ijpw 11tl}ltnhttmJup wqpJntpp 4nqtf}ly (f.t4. 31): UJll tl}l~ 

fiw4mti UJTltfc)t! mtul.tmtf hup WUllllWllWP~OllLOLJUP mw4 11 tntbntJJc)t! tpl1mtf t 

wttJOtuwltwptfltpltwtf b)lpwl.tw4wptf}lp: fl.w pwyunnpijmtf t WUllllWllWJI~tlniJ. 

fiwnwqW]Jc)}l htm qwmwpijnq $n$n]untfc)JWOJ!, OJltl nUllOLUQWO t wuijwutt 

ptnp~)lt.ft tmuwp~w4nq (~tmnptuytuynq) hwm4ntfc)JOtu: 

11 (1' 

biJ. 31 .R[npn!/Jillft uUJ}Ipwwjftli fDWnlJpft qftwnufp 
U-wfiqpwllwJldlfniJ. ownwqwJpfibplt lliWJtiwfifibJUlul, 
A;lwtltwfigDit tBlJUlt lliWJUWfifibJUlUI 

1--tntJUP turU!Jntp., 2--tPnpAwlinpl! tntbntJpnl[, 3-wU!. 4----t!filtfinrt OIIJJIUIQWJf, 
5--lHuwynuqwpdi{Dit ownwqwJp, 7;nnpn~dt tntbntJpnl{ wligliiU\ ownwqwJf 
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UhllJw~fJ 2hrufwumjlfiwunuf lt lfmfd UJWJlfwuuhpmlf utnpn~f!Lll lfnth~mtn 

qmllt[mlf t htwlJhmmJftll tlftnwqmlf, WJufJuuu lipw tuhpqftwu hwlfwUJwmmu

fuwumlf t umnpftu ufluqthmruJflu lfwqwpt).wqflu (~): LmJuft utl•ullmfl ~twllm-

lft! mqh~ytlmlf t 1t-tthlJmpnuuhpfly lfhlJfJ wtlhtft pwfl.W tlltpqhmftq lfwqwp

lJ.W~It wuynujnt[: Qtnpn~fttlt lfnth~mtn wuyumlf t q::qpqnt[wO» tlltfiw~lt: liJt). 

lJ.UUJQmlf t}.flW ~Jwllult mlmqmf<)Jmun 2wm qwp£ t 11 tthlJmpnun t[hpwt).wn

umlf t IJwfu~ftu lfw~Wfll).W~: Cl.mlJwl.W qpqnt.jmO lfnth~nt.Lit wlJynuJt] hltlfUw

~wlJ htw~hmwJitll tlltfiml.W mqh~yt[mlf t 4twut[wo tuhpqltmJit fiwnwqruJJd

lfwlfp (tmuwp~w~mlfntl), wJuftuuu' ~tmnphuyhllyltwJntl: Lmuwp~w~nq fiw

nwqruJJdU mbft lfto tp~wpmpJmu, gwu ~tmllt[won: J:2tnf1n~lttltll hwmmq t 

~wplfltp tmuwp~w~mlf: !btmnphuyhuyltwu Qtnpn~ftLP ~nmngltlfltw~wu w~

mlttlntJdJWU ymywlllt2 t: !btmnphuyhlly}lwu hwmm~ t utnpn~ltl a-ltll lt b-ltll, 

qwpnmltunltlJ.uhpn WJlJ. hwm~ntfd.)Tltlltl ~mllhu: !btmnphuyhllyltwll UJnLJdlifllt 

tmuwp~wqlfwu hplmtjpu t upwuy qnqlflty tnLJult ~truulfwu t).hUWntlf: 

" I 

' I 

u/j. J2 ./2fnpn:pjllft uUJftptnWjftli [Dl

OnlJP/! pwt/Jwlig11If 6wnwqwjpfibpft 
UJWJUWfifibpnuf lJftUJbtnr uwppp 

!btmnphuyhuyflwu ~wphtll t lJ.Itmht uwlt qhut).wUit mhpltlt lfh2: 11pw hw

t.fwp tlhpyuht 2flWJitU lfwlfmn (Fontinalis) ~wt.f ttnt).hw (Elodea densa), 

rnhqwtl_npht wnwp~WJWQpfl Wlljw~m tl_pw, t.fwllpwt).ltmwqlt mwq l.t tmuwtln

flUl ~Wlljtnrut.fwum2w~wqntjU fiwnruqWJJdUUflnt[: fl.pw hwt.fwp tnLJult Wflf!JnL

fllt lt UWUflWlJ.ItmwlJll hwjhtnt lflt2lt mhqwt[npht qWUjntjm WUjwlJfJ: lijt). urn-
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nwqmJJ<)uhpft Wl{lJ.hYmJdJWU mm~ ~wuw~ llltwumltrJ.lihpn tmuwp~w~mt.f tu 

~wfllfltfl Q.ntJllntl_: Shpl.tuhpmlf ~tmnphuyhllyltwu wtl_htlt PnLJL t wpmwhwJm

tl_wo,uwu LntOntJJdntt.f, gwlllt np ~twflt[wo tfltpqltmJit lflt t.fwun bwfuutl_mt.f t' 

uhflultpltlflliwyt[mt.f t ~ntnnuftlfltw~w[J nhwqy}lwflhplt dwt.fwflw~: 

.Rf.npn~ltllt uUjjlpmwJitfl LntOnt.JJdtl f!{l~flnq fiwnwq.wJpflhplt UJWJt.fwflflt

flnLU lJ.Itmhtm hwt.fwp WJU Ujhmg t LYflht flhq ultlfltw~w[J pwdwlJll t.fh2, pwdw

~tl wt.fpwyllht lJmtwbft t[pw l.t mw~lty tntuwt[npht tth~mpw~w[J twlfUjjl oq

flnt[c)JWtlp (flq. 32): ~npn~fltP fuflm LntOntjpp hwum zbptnt] {!Uqflnq LnLJUit 

t).liUJumt.f hpl.tmlf t flnwfl ~wpt.fjlp qnLJflnt[, uwflfl np WJU lJtwflmt.f t qphpt pn

l"fl fiwnwqmJJdUUfltJ pwyfl uwht.fwflmJitfl ~wplfltpfty: ~npn~fttfl pwpw~ 2tp

tnt:! f!{iqflnq Urunwqwjpflhplt UjWJUWflfJhpmt.f hpl1mt.f t ~wflw~, pwfllt np WJU 

t).liUJpntt.f flpw ~nqlflty ~t[J ~tmfltl_mt.f ~wflw~ fiwnwqmJpfltpn: Qfl~unq fiw

nwqruJJduhplt UJlUJt.fwufltpmt.f Ptnpn~lttfl ulllllpmwJitu tmbntJJdlt lJ.Itmwp~mlfn 
ynl]y t rnptl_wo uwl.t uq. 31-mlf: 

J)znpn/Jjltft q.mllw/Jldip}lfnwlulwli utqli/Jwpp 

UUJh~mpnu~nlliP lflt2nynt[ umwuwt LntJult UJWfll{ UUJh~UlflWL qwl{lf: 

<l>nupltlJ lJJmtlhmlt tfh2 LYllhtutnpn~ftLP fultm uUjjlpmwJitu fuwnuntpt)., mhqw

tlnpht UUJh~mpnu~nlliP fihttult lJ.Itlfwy l.t u2ht uUJh~mplt hwlfwlljwmwufuwu 

hwmt[wbuhpmtf mhqft muhynq l}tnl}tnfuntJdJntUuhpn: Opt Ptnpn~ltllt uUjjlp

UlWJitU lnLOntJPtl 2Wtn fultm t, WUjW UUjhqmplt {!fiLOfl Q.ntJUUflU wuhhmwumtf 

hu (ul.rwumlf), ruJultuuu' ~twut[mt.f hu: 

.Rf.npn~lttlt uUjj\pmwJitu fuwnllmplJ.IJ wumltfiwuwpwp unupwyuht (1: 1, 

1:2, 1:3, 1:4, 1:5) l.t lJ.Ittnht UlljU~mpnu~mqntl_: luwnUntflt).lt Ofl02W4fJ unupwy

Uru[t mwpphpw~mlf lntJult uUJh~tnflWL ~WI{tltJ ijtnijtnfutlmt.f t, uUJh~mfllt hw

UruUJ.wmwufuwu hwmt[mbuhpmlf mh'lft t muhumlf qnt.JUhplt ijtnl}tnfuntfclJntu: 

'-lwplfltp 11 ~WUjtnWtlWUnt2W\JWQ.ntjU1 lfwuwlfp £twl1 ~WUW~ hwmtl_wbntlf 

~~~WtntJ.nnJ liU ul1 dWUjWt[ li£tw~l1 qOhp: 11.w wnw2wumt.f t Ulljl:i~rnplt WJli 

hwtntJ.mbuhpmt.f, npnup ~twut[mt.f hu Ptnpn~ltw qmuw~flhplt ~nqlflty (u~.33): 
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.4 

5 

f; 

7 
a 

~- ~ -~~ . ··:'"-· -- - - -- ~----- ··-:' .. __ ,_,.. ··-·- ··· _:·"' . -· ·- · 

b/j. 33./2[npn:fJ/llft /j[Wfitfwfi UUJli/JIIIp[! /JW/UI/Wb juiiiDI/}JDlfiftg 
A-1, 2, 3, ... /~tnpn!l*ilt }ummpjwfi wop hbppwqwfi hwUWJil!, 
B -mbuwfihilt tmJult wlltplt bpqwpmpjwfi uwCi'qqwq, 
8 1-82- 8 3- ••• -B11,-q~Citiwfi mqhltmpf! 

C.hmb.wpwp, UJ.tWum!lqwJ!l!J qmuwl)uhpll Juwnumpq.n <Ptnpn~lll -a, -b, qw

Jinm)lu u puwumn~ll0 4tw!'tmu hu qwUJ.mwuwumzwqwqmJ!J, l)wptlltp u uw

uwuv qwuwl fiwnwqwj}3!Jhp{!: lJmq q.bhpilLWJlmLfc)JOLU{! U uqmfc))WU wum!l

fiwun ~wJuqwb hu Pl"ll~lltlt qmuw~uhpll tummtaJm!'tlly u tmamJ}3)1 zhpmll 

hwummfc)Jilt!'t}ly (uq.34): 

b[J. 34 Slipltft qmfiw[Jfilipft UUJftpiiiWJftfi [Dlbrlljpft /j[wfitfwfi UUJli/JmPf! 
1- UUJbqtnp~ !lttwlillwb dwuJ!, 2-uUJbljtnp~ mbuwlihJ.It dwu~ wJ.itl!~ bpqwpmpJWfi 
uwliqqwqJ! liwfimibutphpmt. 3-uUjbqtnp~ qwp~p dwu~ Ittwfidwfi zbptnl!. 4-uUjhljtn
Pil qWUJIDWdWiint,zwqwqntJii dwu~ Ittwlidwfi zbptnJ! 

llwuwl (ptnfln~)ll -a, -b) qhq)lu b. uwp!'t2wqnLJ!J, (puwumn~llt, ~wpnm!l!J) 

qmuwquhph ~tw!'ttlwu UUJ.hl)mpn n11n2htm hwtlwp utnfln~)ltll qmuw~uhpn 

wuhpwdh2ID t pwdw!'tht llpwnLU!l Uhfc)nqnq lt WUJ.W mumuuwu!lpht TJJIWUlJ 
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In w[uJwu UUJh~mpn, )m~ qwpnm!l!'tt!' qwttwpll wpuwmwUJmmq!l ph!'tttll!'tll 

tmbmjfc)mu: UJ'l UUJwmw~ml qwttrnJlll wpuwmwUJmmqn tlwup ~mpwmht.. 

mhqwqnpht l}lnp~w!'tn13!1 tlt2 qpwu wtlhtwy!'tht ph!'tttll!'t: <l>np~w!'tn13!1 phpwun 

l}lwltht b. 1-2 op hhmn :pwtltt: 'huum~u 1111 tlt2 ltUJwttm!'tw~ll qhqll!'t qmuwq

uhp: 

llwpntn!lUt! qWJihl.}l t UUlUUWl !Jwb. }3.44 llJ2Juwmw!J:pmu uz4_wb uh}3n

l).n4_: Puwumn~lltll pwdwutlwu UWl)flnL}3JWU uwull!'t qwphtll t I].Wtnht' ht!'th

tntl UUJhqmp!lqwptfltJI uwumu ~lWUUWU pwywqw)nLfc)jntU!ly (uUJ.hqmp)lqwp

tl)lp uwumu uu qnl)U)l dwUJWQhU W wnW2WUmu): <l>n{l~t! ynLJY t mwl.}lu, np 

qwpnm!lUt! b. puwumn~illt! IJ.tw!'tmu hu qwUJtnrnuwumzwqwqnLJU 11 uwuwup 

qwuwl fiwnwqwuauhpn (!1~.35): 

b[J. 35 CJwpnmftfift Lpuwfimn#Jlft 
/j[wfitfwfi UUJli/jmpf! 

1-ljwpmn~fi, 2;1uwlium~t 

<l>np~hp!J w4_wpmhtmy hhtnn !Jqwpht tnl)u!l UUJ.hqm{lWl IJ.wtttlt! U hw

UWUJWUlWU}uWU qmuwquhpll lttw!'tuwu UUJh~tnp{!: StlJwt!'thp{! qpwuyht wq

jmuwqmu (wq.33): 

Uqjmuwq 33 

Shpllll qmuw~uhpll ull.JllpmwJ!l!'t tmbmJ13illttw!'ttlwu uUJ.h~tnllt! 

LmbnLJpllhp u ll u ll fl u ll 

wtnpn~N.)l z.llnupwypwb 
UU{}l[lU\Wj)llJ lnlOOl~ 
~npn~llUl 1 : 1.:> 

~npn~lttl! 1 : 5 

J.ltnpn~lttnl: 3 

~n[ln~ltll! 1 : 1 

J.ltnpn~ltt a 

~npn~l'tt b 

~wpnm}lll 

gUWIJ.U\n~J:t l 
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.Ctmhwpwfl ptnpn~fltfl qmuw~utpn lnwunnf tu tmuwJ}lU 6wnwqwnaut

p)l tnbuwutt)l hrutntJ.wbn (380-720 ulf), np)l hwlfw~WJU tt fiwnwqwnalfwu Wjfl 

hwmtlwbn ltn~4.ntlf t ~nmnu)luratm}llt wqm)ltl fiwnwqwJtamlf: Cl.mllw~utpn 
UUlbqtnp}l UlbUWUbt)l hwmtJ.WOtJ lttWUntlf bu n~ w)ltlntJC}jWtlJ!, WJl, tJUtnpnqw

pwp: 5mpwpwhWttP qmuw~ mll)l )ltlhll pllnpn2lttwlllfwu U\llhltmnpn: Q[npn

~Pl a-p h~)l lnwulfwll mqtqmptJ mup tpqm tmtl wpmwhwJtntlwO lfwpu)l

lfmlflltp' (660-640 uti) h qW\lltnwlfwllnt2Wqwqnt]U (400-450 uti) lfwuhpmlf: 

lttwlllfwll lf)lu}ltfmlfn ubltwb t qwuw~ 6wnwqwJralltpp hwmtJ.wbmlf, npntllt 

pwywmptJ.mlf t qmuwqlltpp qwllw~ qmJiln: ltwpnmplllltpn It puwllmn~lltllh
Ptl tntJUt! lttwhnttf til lf)lwJU ~WUltnwlfwllmzwltwqnt]U fiwnwqwJtallhp)l hwm-

tJ.wbmlf: 
Cl.muwqutp}l Outtn}lltwltwll hwmltntfa)OtUt! ltwtutJ.wO t upwuy pplf)lw~wu 

qwnm ytJ. wbp)ly: 
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uaruusu~ 49. 

.Qtnpn~ptlt ~mnnub6uppfltflqmgfiniJ. mqqbgmpJmfi{! ~pm(}fip mmmip 
tlmlumqpumfi nmqgpm6bpntu (Jlum U. U. Q.mpt.pw) 

lntJup 6wnwqwJf3WJpll tutpqpwJ)l ~twlllfwu It WJU p)llf)lw~wu ~WUJ)l t

uhpq)lwJ)l tlln}uwpqlfwu lliPnytun qn~tJ.mlf t tntUWll.qWJWqpqnntlf (~nmn

utuu)lppt}lqwy}lw): !bntnnutuupp)lt}lqwyunq hwtn~mraJWlfp ochntlwb t Ptnpn

~)lm: !bnmnu}lu{c)hqp dwlfutllw~ ptnpn~)lt}l ~nqlf)ly lttwlltJ.wb tmuw1pu tlltp

q)lwu bw}uutlmlf t 211)1 ~nmnopu}lqwylfwu hwlfwp, np}lu 4.mqn£trawy 2pwbp

lln tlln}uwqptJ.mlf t llpw tJ.hp21lwqwu uUflntu)lwu (wqyhUJmnp)lu)' ullll!b-}lu 

(u)l~nmpuwlf)lq~p~uwum~thnm}l!Wnu~wm): liJ'l UlJlnytun tllnp~ntl mutwynt

yhtm hwlfwp wuhpwdh2m t uUUlflht 2PW0u)l WJUUJ}lu}l w~yh\llrnnp, nptJ tJ.h

pw~wuqutJ.htntJ.' Pfl qntJiln tlln}umlf t: 

liJu tllnp~ntlf nplllhu 2PW01l}l WflJ!JntP oqmwqnpbtJ.mlf t wu~npp)luwra

pmu, pu~ npUJhu wqyhutmnp' lfhrallt qwplf)lpn, npn lf)lwllwtntl 2JlWOil)l htm' 

tJ.hpwqwflqutJ.mlf, qmuwtllnlutlmlf t:, )lu~ Ptnpn~)lltl ~nmnutllu)lp)lt}lqwump t 

It qntJUt! ~P tlln}umlf: Uu~npp}luwJC}JC}ntll opupqwuwtntl tJ.hp t wbtJ.mlf !lhhpq

pnwuqnpp)luwwttlt: 

,.o 
H,c......._ _ _ ~l 
H,c./' N ==C)--N-NH---D + fl o rooH CJ 

H- b 
I 

HOCH 
I 
CH 2 0H ;0 

H,C 1 0 I 
H,c::: N -Q-NH- NH--Q + 1 =:Jo I c~o 

H I 
H- C 

I 
HOCH 

I 
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Qplt ~numopultfl.wyuwu hw2l[ltu Ulhll.lt t muhumu tuhpqltWJnl[ hw

pmum, l[hpwltwuqunll. Ub.b utnmhuyltwtntl odml[wb tl}lwynLpJmiJ.uhp' UIJ!b-lt 

11 u~-lt wnW2WynLU, npnup wuhpwdh2Ul hu C~ qwqlt l[hpwljwuqlfwu 

hwuwp: 

liJT). nhwlmltwllt hwl[wuwpmuu t: 

upuplipll uwppwl[npnufulip: 

ltwuw~ mhp11lt qmuwltuhplt uutltpmwJltu tmbmJp, J!JmphqwJlw wultnp-

1!ltUwf3pm, tpwllntmlf hwqhyl[wb uhpltl qwptl}lplt tmbmJp, tltnp~wunpuhp, 

ltwtwu, 300 l[m tttltmpwljwu twlfut, qwpnyltltilhp: 

U2Juwmwlipjl [Jiipwyp!J. 

l.l.hpyuht ~npu tltnp.'Jwllnpuhp, 1-Jtu, 2-pf). 11 ~Ill). tJmp.'Jwilnpuhplt lfh2 

LYUhL 5 lft Ptnpn~tlt uutltmWJf\U tmbnLJf3, ltulJ 4-pf). tltnp.'Jwunplt lfh2 5 lft. t

Pltl uutltpm: 1-jlu, 2-pf). 114-pfl. $np.'JWUnputplt utW(lntllwltmf3JWU l[pw wl[t

LWyUhL SOUq J!JnLflh'lWJltu wuqnpl!ftuwppm: liJumhtmi1J!OLOfl PtnJln~lttwltltfl 

tltnp.'Jwilnputplt l[pw wl[ttwyUtL tlttaltl lJwptl}lplt tmbmJp U}t~I..L qmuwl[n

pmun (lfltu~l1 qwuw~ qmJUt! T).wnuw umq qwptl}lp): 4-pfl. $np.'Jwunplt 

tmbmJPlt qmJIJ.n hwuyU.tt qwptl}lplt ltllf).ltqwmnplt oqumpJWUJ!: upqpnpf). 

tltnmwunpn bwblttt tmJult hwuwp wuf3Wtltwuy ul1 Pll.Pntl 11 I!Ol"fl tltnp.'Jw

U.nputpn tl}lwdwuwuwq mtqwl[npht tmJult mwlj: t:ttlJmpwljwu twlfum 

tijhmp t tltnp.'Jwllnplltpf\y htnm tltlllt 60uu: <l>np.'Jlt mtlJwtlltpn qpwllytL 

p.34 wllJmuwqmu, nt2WT).JlnLf3JmiJ. T).Wfl.'Jlltt qmJIJ.lt tltntltntumpJWun 11qwmw

Phl hwlfwutwmwufuwll tqpwqwynLpJmu: Lmuwl[npmtl}ly 1~ 15 pnutt htmn 

wnw21tu tltnp.'Jwllnplt tlt2 tqwb lfttaltl ltwptl}lpn wllqmllwumu t, ltult tltnp.'J

IJ.wqwll wllnplltpmu tmbmJplt qmJlln ~lt tltnful[mu, npnl[htm11tmJult, wuqnp

l!ltllwppl[lt qwti PLOJln~lttlt J!W1JWqWJOLf3JWUJ! tlttaltl qwptl}lplt qtpwqwllq

umu mt'llt ~lt mutllmu: 
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Swppli 
JlWij ytnpn~llt 

I + 
H + 
lll + 

N -

liTUmuwlJ 34 
<l>nmhplt WJlf).Jlltili)(Jhplt qpwuytlwu wllJmuwlJ 

<l>np~!llliW)UWuuhp[! 

hhrtntltfl <::lirtntltll 
q;.llt wuljnpp!l- qnt)bl! [nLJU!l QJUJii[! 

UUj}lplll liW!ilPnt ulipljwupupll wnltwJm- tjmp~ll 
wtlhtwymli!ly PJntb(! tllip2fllli 

hlimn - + llntq ltwplfllp + 
- + tfnu~ qwtufttp -
- - llmq qwruJjlp + 
+ + tlwn 

tlwpqwqmJb 
+ 
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UCIUUSUu~ 50. 

:tmmnu}dipliqp }16mliulntmpjw6 npnznuif! qm6wiw$wl!wfi tilipmpul_ 
(f!Utn Owmuljm h Utw~}lftll) 

Ujntplip IJ UIUJiplUqnpnttf/ilip. 

0,001 u NaHC~+0,099lJ KO-it,1/20 lJ Na2B40,·10HP- }1, 1/SlJ 

H3~-ft, 1/20 lJ NaO-It tmOntJJC}Uhp, }lltq.ftltwmnplthp' 0,1 %-wuny ltllhttnt

lJwpLf}lp}l lL JC}}lLfntltruUJ.ntJmlt 0,2% -wuny uUJ.ftJltnWJ}lu tm0ntJJ3}l juwnumpq 

(1:1hwpwphpnt(3JruLfp), Owmultm lJ. Utwtlftltlt hpltm uwpp, 2hpLfw~wtJt, hnu

pw~wtlt (nhnlfhmp), pH 7,6- 8,8-}l uwhLfwuhpmLf JIDL~hpwJ}lu qmltw~wtftw

ltwu uwltqqwlt, tmuwqqwJnLU ltwLf Lf}lt}llfhmpwltwu JC}ntTJ.P: 

Lnu}mJPIJiiflft UJWtn pwu uuu tf 

1. 0,001 u NaHC~-It lJ. O,D99 lJ KO-p tmbntJJC}Uhflt! Ujwmpwumhtm 

hwLfwp wnw21tlt wqfty tJ.hpybht 84 Lfq, ftult hplJpnpqfty' 7,381 q. tmbht (3n

pw0 2JlntLf lJ. Owtl.wlt! hwuybht 1t-}l: 

2. 1/20 lJ Na2B40,·10H20 -It tmbntJJC} UJ.Wtnpwumhtm hwLfwp tl.hpybht 

WJI). wTJ.fty 19,108 q, tntOht J3npw0 2Jlnttl lL Owtl.wlt! hwuyltht lt·}l: 

3. 1/SlJ pnpwJ3(3tl.}llL 1/20 lJ NaO-p tmbntJJC}lthp UJ.Wmpwumhtm hw

Lfwp tJ.hpybht 12,45 q H3B03+2,925 q NaO: lJpwup wnwu~}lu-wnwu~ftu 

tmOht (3npwO 211nuf lL Juwnbht: Quq.hwumptmbntJJ3}l Owtl.wlt! hwuyltht 1t-ft: 

4. llphqntltwplf}lp}l lL JC}}lLfntltWUJ.ntJm}l juwnltmpq. Ujwtnpwumhtm hw

Lfwp wJqftltq.ftltwmnplthpn wnwlt~ltu-wnwu~ftu tmOht t131tt uUJ.}lpmft Lfh2: 

w) 0,1% -wltny twtqntltwpt.fltpft tm0ntJ(3 UJ.Wtnpwumhtm hwLfwp 100 Lfq 

ltPhttntltwpt.fltflt! tntOht 100 Lft 20%-wuny t131tt uUJ.ftpmmLf: 

p) 0,2% -wuny 13ftLfntltruUJ.mJmlt uUj}lpmwJ}lu tnt0nLJJ3 UJ.rumpwumhtm 

hwLfwp 100 Lft 96% -wuny uUJ.}tpmmLf tm0ht200 Lfq 13ftlintltruUJ.ntJtn: 

UmwytJ.wO w) lL r) tmOft~uhpn UJ.hmp t juwnltht 1:1 hwpwphpm(3Jwlip, n

flltY hhum oq.mwq.npOht pH-It uwuqqwlt UJ.Wmpwumhtm hwLfwp: 10 Lft 

uwuqqwltft tmOmJ(3ftu wtl.htwyltht 0,2 Lftftbqftltwmnp: 
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5. pH -It 7,6-8,8-It uwhuwltnuf tmL~hpwJftu uwltqqwlm UJ.Wtnpwumht 

[!lltn JC}. 35 WIUntuwltft: llpw hwLftup tulthpwdh2tn t hwLfwtqwmwujuwlt ~w-

tftml. juwnbht 1/20 lJ Na2B40,·10H20-}l lL 1/5 lJ J!llJlWJ3J3tl.lt+1/20 lJ 

Na0-}1 tnt0ntj(3Uhp[!: '-'2tJ.wO UjntJC}hp)ly UjWtnJlWUtnWO uwuqqwlt}l JOlllW

pwu~mp 10 Lft Juwnumpq.ftlt wtJ.htwylttt 0,2 Lft }luq.ftltwmnp: Dnt~hpwJftu tm

OntJJ3P Lfh2 qyht p}l~ pwuwltntJ3JWtlp hwltwlthJuft~ UJT1LJ3' JC}}lLfntlL UJ.whht LfmJC} 
mhqmLf: 

:f>nmnu}luJC}hq}l npn2Lfwu UWJ!Pt! U t!Uqhwump uJuhLfwu phptJ.mLf hu JC}.36 
ultwpmLf: 

. , 

np .. 6op Yatcxorc .. c_;; 

'-2·ol1 nf}l!th>;J 
_,. YarCKOm" 

=~ CJiUitKa 
teOf4rAOn-. 
acu,x 

uq. 36 .:bnumuftlipbqft npn,?lfwli uwppft qbt.uUJwwqlipli 
putn :Jwwuqm L ll[wt/ftljft 

ShplLwjftu juyftltn ftphufty lthpltw]WyumLf t (3Wtftwlty}llt wuyphp muhynq 

npn2wlJ}l LfwlthphuntJ. tnmtft: ShplLlt wnruuy pntJu}ly hhnruybhtm mhqwtJ.np

tl.mLf t juy}lltmLf: Juyftltlty qmpu hltnTJ. orm ltwm~mlth junqntJ.wltuhpft t.flt2nyntl. 

hLTtrttl.mLf t Owmultm lL Utwtl.ftltft WUJ.WltJw uwpp[!, npmhq LYtl.wO t }luq.ftltw

tnnpwJftlt tmOntJ(3: Urupp}l [!llqhwltmp J!WJl~JlmJ3.rnLutJ 20 uLf t, umnpftu Lfwuft 

tnpwlfwq}lon' 1.5 uti: 4.hpftlt Lfwu[! quqw~LL tWJuwymO t: UJu wpmrumwp jun

ttntl.wltntl. lL nhmftlth juywuft t.flt2nyntl. hhpLfhmftlt tftwlttJ.mu t: IUywltft wltypntJ. 

2l:ipuwuw~tftlt lt2hytl.mLf t t.fltlt~LL uwpp}l umnp}llt Lfwuft lthun: 
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Ulm~l1 umnpflll uwun, npmt11. tY\lwb t 1111TJ.11ltwmn(lWJflll tmOmJ~t! (10 

lit 0.001 u NaHC~ + 0.009 u KCl, 0.2 lit111lqpqwmnpl1 htm Uflwul111) 

~qt{wO Owjpnt{ Junll.mlwlJ. t ll WUJWltJW Onpwqmf. t!Iwlttlnll.: UJq Onpwltl1 ul1-

2ntl oqn umllmu t UWflPI1 tft2, J!zutltltlltpfl ~llntl wuyumu 1111ql1ltwum(lWJI1U 

tmOmJpl1 Ufl2nt{, uwppl1 tltpl111 uwul1y qmpu t qwtltu wpmwmwp Junll.ntlw

ltntl h 11Lil.ll.tlmu qhlllfl hnupw~wq.: .C.nupw~wt!In llw)uwtqtu wuml1fiwuwllz

t{wO t num qw4wJI1Il dwuwymJYI1 qwu b011w (wulllhpwmnpl1) ll huwpwt{n

flnL~Jmll t mwLflu npnzht uwppl1 lii12ntl wllylln11 oqp wpwqm~JOLUt! tJtmpt

pnt{ 1 dwumu, npn WUJ!011.2 t!Infl~l1 nu~wypmu UJWht{mu t hwumwmmu tll1-

6wqmu: .C.nupw~wtlii1 ltwnmyt{wOpfl hl1upmu nlllJ.wb t oql1 1J.I1uwqpmpJWU 

tiintlin)um~jntUt! UWI{Wqwu Junll.ntlwlJ.I1 Ufl2ntl wuyl!ttm dwuwuwq: flppwu 

wpwq t oql1 hnuwupn, wJIJpwu tfto l!.t111llt fiuzuwu mwpptpm~JnLUt! uw4w-

1.twu Jun11ntlwlJ.I1 hwltwnwlt owwmu: Dltzuwu mwpplipm~JWIJ, pllwqwuwpwp 

uwh oql1 hnuwupfl wpwqnt(a]OLUt! npnzhtm hmuwp Ownw]OLU t 2flWJI111 

fiuzw~WtPt! (uwunuhmpn): St{JWL TJ.hUJpntu WJU l1ptul1y utpqwjWyUmu t tlt

fli1U hwmt{wOnt{ l{OTJ.t{WO utppi11J Junll.ntlwlt, np}l Wl{W\0 OWJflt! 112tyqw0 t 

utpqt{wO hhll.mltntltY\lmO wpmwpi11J Junll.ntlwl!.fltwJIJwywO uwult ut2: Oqft 

W(lWq hnuwiJpft dwuwiJwq 2nLfl{! J!Wfl~flWUnLU t Ul:ippftiJ )unll.nqwl!.fl Ufl2nt{, 

npftu wupwyt{wO t UWUTJ.Il.Wltn, ftult hnuwupft ~nqwyuwu qtUJpntu lt2U11LU t: 

Oqfl hnuwupft wpwqmpjntUt! qwpqwt{npt{mu t uwppft utppi11J uwumu 

qmlltlnll. WUJWltJW tqmmmwltlt Ufl2nynt{: llliyllttntl hnupw~wt!IIty OTJ.t! 11Lil.ll.

tlmu t 2WfldftWU ll U(lWUfty TJ.nL(lU t qwtJtu WfllOWpfllJ Ufl2Wti.WJ11: 

U2Juwrnwup]l [![Jpwypo. 

!bmnnuftbpt4fl flbmtbulttlmtclJWb npnzmun hltillltlwO t WJb pwblt qpw, 

np Pl1lJ.wppnbwml1tm0mJPt! qmbtlhtntl oqmu, CO:z-r tqwpmbwljm~JW{! hhm 

hwt{wuwpwqznmpjw{! qwtm hwmqmp]Otb m1111: tipt oqmu C~-11 UJW(lnt

uwqmpjntUt! UJWqwu t, WUJW Wjb tmOmJ~I1Y wuybmu t qhUJI1 oqn l.t hwqw

nwltn: LmOmJ~It pH-n t!In)utlmu t ltw)uqwo COrp mwtmy ljwu lttwllhtmy: 

Cll1ltwppnbwmi11I C~-11 ul12ll hwumwmt1.n11 hwqwuwpwqznm~Jmun qwpttr 

t wpmwhwJmht htmiiJWt pftUflwltwu hwqwuwpmumt. 
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01} 1t2 
C02 + Hp .. .. H2C03 

+ t! 
tnLO'OLJP NaHC03 .. .. Na + HCO; .. (H++Co3-) 

+ 
H20 = OH- + H+ 

CltpqwO hwtlwuwpmUfly tpllmu t, np oqmu C~-lt UJWpmuwqmpJWIJ 

wuquwu qhUJpntt.f mt'lfl t mutumu qpw wuymun tmOmJ~fty qhlllfl oq, npft 

htmllwupntl H~Oa-lt ll upw ftnuutplt )umm~JOtlln tlinppwumu t: Qpwbult 

ftnuutplt )ummpJmlln tlinppwllwtm qttqpmu qtpwltznmu tu OH ltnuutpn ll 

tmOmJ~nTJ.wnumu t hlttlttwJI11J: UJUtnhll.ltY htmllmu t, np oqmu C~-lt npn

zwl!.fl 6uzmun Pltltwppnuwml1tmOmJpmu hwuwUJwmwu)uwumu t H ltnuut
p}t npn2UJl!.fl )umnttcljntu: 

0,001 u NaHCOa+0,099 u KO-Jt pH-n npnztlmu t' pnt~tpwJitiJ 
UWUTJ.Il.Wl!.fl htm hwt.ftuwmhtntl: .C.tmwqwjntu, htllhtntl WJq mt{Jmtlty, hwuw

UJ.wmwu)uwu Wll.Jmuwl!.fl Ufl2nyntl. (wll.. 36), npmt11 ymru t mpqwO 0,001 u 
NaHC0a+0,099 u KO-Jt pH-n qw)uqwo oqmu C0ri1UJwpmuwqm~Jntllfty 
ll 2hfluwumft6wufty, npnztlmu t COrlt pwuwltn 1 tltmp oqmu Ufltftqpwtlttt

flntl: flpnzuwu dwuwbwlt tqhmp t hwztlfl wnbtt bwl.t tlinp~wbnfcllt 2tpuwu
m}t6wbn: 

!bnmnul1btclh4flltbmtbufttlm~JW{! npnzmun qwmwpqmu t mtpll qpnq lt 

wnw{!y mhplllt )uyflltbtplty btpb0t{n11. oqft hnuwbpmu wO)uwratclm qw4fl 

lttwbuw{! mwpptpmpJwb hwztlwnlJ.It hl1uw{! qpw: 

flpnzuw{! hwt.fwp tpljm uwppft ut2 tybtt 10 lit ftbqftqwmnpwJI1b tm

OntJp <NaHC03+ KCl+ ltbTJ.Itltwmnp 0,2 ut): Uwppft Juyltltutplty tftltmu mt

llWtlnpttmtpll, ltult UJOLUt! f')nll.bht wnw{!y mtpllft: Opqm uwppfty tt zwpdlt

~}t OQ.bntpjWup uftwdwuw{!wq WUJWhntlht btpbOmun: flpw hwuwp uql{pntu 

~wy{ttt zwpdlt~t! ll WUJW l{qmzmpJwup pwy wbtt Onpwljut11n: Oqft J!2mltlJ.-

hpu ultumu t{! wbybht uwpphpmu qmbtlnll.ftbqftqwmnpwJitb tmOntJICllt Ufl-

2ntl: Ulmfc)btpmu oqft ll ht11.mlJ.It wltm11t{ )uwnut{ttm UJWJuwbbtpmu {!pwuy 
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6£~ 

:prop zPil/£0:::> bp z'Sl tlmnmpmq 'qfm\'mpmq 

4ti!JIJ1mfpm qmpti!Jd 'ilqmfi'lmpl{nq!Jmql{ l{hqe.lql{numu<t 'tlmdmYJUl!J')' 

pmp zPiJ /£0:::> bp t8 = 9 = S = d 
00 I . £. ( 8179'0 -z I 8'0) 00 1 . A . ( q-0) 

:puprop zflil/£0:) 
bp ilqmft'lmpl{nlJ!Jml)l{ l{h!Ji'llJlfnumu<t <fqmqmmnft 'ilti!Jpt'l pul!Jtlilmlt!Jm 

'plUIJ\'mqmd lmf2l{qutlqp mlnm 'zP~S ftnlf 'f==A !Ji'l!J TJ 8V9'o=q 'liS'o=e 

(JlluiJo tlm41 ft!JJl pu-bp ilflmqmlllf-ZO:::> qmfiqm puolj"Jl 4<ftlmn qmftmq\'tlulft T) 

?t{bmmn) ihl!JTJ<fqptlm 4-q 1J l{-l? <fTJ!J pmqmmn fil{ftmmufum 9£·t>.l fil{llqqlmrpm 

4-Hd TJ tlJJmgl{mnmpuqo 4\'tlu!Jl qmpuqd pmftmmun.tm L£·t'1 pulqqlQ 

B£~ 

:=Jllmpmq 1ulqmfmqmmllm 1m-0piJ illi!JIJlmr}tm -ooi 

'rP" '=JIJO!Jli!JftmplJlj"fmT}llqm -5 
'pfl'llJIJlUft>.hubmtlm lj"iJo -A 

'plUUO tlm\fl 

ft!JJl bp'=JIJftmqm<f lf-'0:::> ltuqfiqm puolj"Jllj"<ftlmn qmftmq\'llmJl .q 
'pmiJo 

tlmlfl ft!JP bJl'llJftmqm<f lf-'0:::> ltuqfiqm puolj"Jllj"<fllmn ?lj"bmmn -t! lt!Jmtlu 

'pmp zflil/ZQ:) bp S = ilqmrehuplj"nlJ!JmlJlj" lfh!Je.IIJlfnumu¢ 
OOI·A·(q-o) 

·lfl]\'mqmd lmfl]mqq 

moil l!Jp2mq ilqmfe.lluplfnlJ!JmlJlJ lfh!Je.IIJlJnumu<t 'filJllmqmprop 11 fil{l)lufi'lmbmu 

-m lf<fqmnuq lfilo 'filJnqtl!Jftmp lj"YJII!Jm qmpllilmll!Jm pluftlffinJ '(1.£ ·lJm) filJIJlUf 

-e.llUtl!Jdtlmm lf-ZO:::> plUli!JTJe.IUIJffi ?tJbmmn 11 qmftmq\'llutft pu lql)lQ :il?lJptlm2 

lqmmoqm 11 iltl!JIJftmtluq l!Jftm!Jl um!Jq fimlqmumpm q\'llll(J> :(prop fl S') qqu 

-mnfutft l{-A l qmptliJmltqm p1U1J\'mqmd 11 iltlu 'mup lJ<flJ1Up1Jropmd S'-t lfTJlfl:t 

<fmqfn plUlftm?mlfnuq ilftmiJllmftmp lfft1Ull!Jq plufiuolj"JlmftmlJmprop iJfn :=J UffiU 

-mpmd ilqmfe.lmltul]m !Jlnull .t;-5 lJ\'uuiJl tlmdmuupuo :JJlJnqti!Jftmp IJlJfml]tlqm 

zP" 1. pfl £ lJTJ\fl l dmqln ilqmfi'lmbmum lJdqmnuq lj"iJo ·mlnm '(PzPilfbp 

Ot) l plJnlJ!JmlJlJ \fl!Jpm ilh!Je.IIJlfnumu<t !Je.I!J l}nlJ 'P/1 S"O mup lJTJlJl l 

dm!Jln il1J1Ufe.lmbmllm lJdqmnuq tJilo (PzPilfbp S'-t) =Jlfmt'l ilqmfe.lmptJnqqmqlj" 

lJh!Je.IIJlJnumu<t qi'lq 'ltffilJlJUo :filJIJlUfe.lmbmllm tJilo uuqfiqm puolj"Jllj"buml}mp 

-ffi"l{ l] filJIJ1UfeJ1UplJOIJ!JmlJ\j" 4h!Jt'll)\j"OUU1U<t l qmpnfmft il1J1Ufi'JlUUUl]m lj"\'tlll(J> 

:pmiJo uuqfiqm puolj"Jl t{ti!JIJi'lUIJffi ?lj"bmmn 11 qml}mq\'uuqt ill}mqmd lf-ZO:::> 

l pmp2uuu '(9£ ·lJm) lJllmmuflJm qmnfnmmmlnmpmq moil 'fitJqmg4mnmpuqo 

tJllqqe.lhuqml qmlt!J p1ullqqi'luqm pulqqlQ :il-Hd lqZuuu pmli!JIJe.lfmqml lJli!JIJ 

-t'luqm ?4bmmn TJ qml}mq\'uu!Jllmfiuolj"Jl (S'£ ·lim) lJllmlliJqmn 1Jl{fmuq¢1Ud mln 

-m lJ uqmgtJmnmpli!Jo lJllmltqq qmltq pmli!JIJi'lUIJm lqZIJ nqlnmotJpqm l m2qp 

-muqqm plufmbmm!J')' :um!Jq filJ!JlnUll .t;-5 l pm]lmmmnmq illJ1Uft'lmu2ftmll 

-mnm]lmq llmdmuu]luo :puqmfe.lmnfuiJluiJl mbmm!Jq lJ-Hd l pmpmrmqmmllm 

fJtlu 'qmft'lmuZftmllmnmpmq IJmfe.lmftmqmllmln lJ..ZO:::> l J11Upmmmnmq Tf3lJp 



UllJTllUW4 35 

UTUmuw4 37 

t"C pH LU:z !bnmniJjlllJ;tliqJl 
Swp- Jtlnnlihujulm-
pbpwlj ummqlt! l!lnp~ ummqjl! l!lnp~ ummqll! l!lnp~ JiJnLhl! uq 

C0:/11-u2ctwu 

30 30 8,1 8,2 0,812 0,648 8,2 

u4wpwqpqw0 lft]C)Oilt! 4wpliLit t oqmwqnpOliL UOLJCllliWJUWUUlipmu 

qmlltl.n11. mlipllulip}l 2ll~wnm]C)]Uili}lumliuuMmJClJWU npnzuwu hwuwp: 
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N 

5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

~ 10 I 31 32 
7.60 1.600 l. 

2.558 
7.65 1.429 u 

j2.288 
7.70 1.277 .. ~ 

~ .043 
7.75 1.1401. 

1.824 
7.80 1.020 1.( 

1.628 1.67 
7.85 0.910 0.5 

1.456 1.50 
7.90 0.813 OJ 

.301 1.34 
7.95 0.726 0. 

.162 1.20 
8.00 0.647 0.~ 

.038 1.07 
8.05 0.579 0.5 

D.927 0.95 
8.10 0.518 0.5 

D.828 0.85 
8.15 0.462 0.4 

p.740 0.76 
8.20 0.414 0.4 

P.661 0.68 
8.25 0.369 0.3 

D.585 0.61 
8.30 0.328 0.3 

0.527 0.54 
8.35 0.294 0.3 

.471 0.48 
8.40 0.265 0.2 

.420 0.43 
8.45 0.235 0.2 

.3i6 0.39 
8.50 0.210 0.2 

.336 0.35 
8.55 0.187 0.1 

.300 0.31 
8.60 0.167 0.1 

.26& 0.28 
8.65 0.149 0.1 

.239 0.25 
8.70 0.134 0.1 

.214 0.22 
8.75 0.119 0.1 

.191 0.20 
8.80 0.107 0.1 

.171 0.18 

Urumuw4 36 

33 34 35 36 37 

1.71 1.75 1.79 1.83 1.87 
l.53 1.57 1.60 1.63 1.67 
1.37 1.40 1.43 1.46 1.50 
1.23 1.26 1.28 1.31 1.34 
1.09 1.12 1.14 1.17 1.20 
0.9& 1.00 1.02 1.04 1.07 
0.87 0.89 0.91 0.93 0.95 
0.7& 0.79 0.81 0.83 0.85 
0.69 0.71 0.73 0.74 0.75 
0.62 0.63 0.65 0.66 0.68 
0.55 0.57 0.58 0.59 0.61 
0.50 0.51 0.52 0.53 0.54 
0.44 0.45 0.46 0.47 0.48 
0.40 0.40 0.41 0.42 0.43 
0.35 0.36 0.37 0.38 0.39 
0.31 0.32 0.33 0.34 0.35 
0.28 0.29 0.29 0.30 0.31 
0.25 0.26 0.26 0.27 0.28 
0.25 0.23 0.24 0.24 0.25 
0.20 0.21 0.21 0.22 0.22 
0.18 0.19 0.19 0.19 0.20 



Ub}uw{ClJC}m qwljjlpwl.twtm uq-m.J. Uhq tl.ltnll OT}.mU 
Urumuwl.t 36 

N ~ 10 ll 12 l3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 t 

5 7.60 1.600 1.638 1.681 1.714 1.755 1.800 1.835 1.879 1.915 1.967 2.004 2.042 2.106 2.147 2.187 2.256 2.296 2.344 2.390 2.482 2.530 2.558 

6 7.65 1.429 1.464 1.502 1.531 1.601 1.608 1.639 1.679 1.710 1.756 1.792 1.824 1.881 1.914 1.953 2.015 2.050 2.094 2.135 2.219 2.244 2.288 

7 7.70 1.277 1.307 1.343 1.367 1.402 1.437 1.464 1.499 1.528 1.568 1.600 1.630 1.680 1.742 1.742 1.799 1.835 1.871 1.907 1.966 2.005 2.043 

8 7.75 1.140 1.165 1.198 1.221 1.250 1.284 1.308 1.339 1.365 1.401 1.428 1.456 1.501 1.527 1.552 1.606 1.637 1.671 1.703 1.756 1.791 1.824 

9 7.80 1.020 1.043 1.066 1.091 1.117 1.146 1.168 1.196 1.219 1.252 1.276 1.300 1.341 1.368 1.390 1.420 1.461 1.492 1.522 1.569 1.599 1.628 1.67 1.71 1.75 1.79 1.83 1.87 

10 7.85 0.910 0.929 0.956 0.975 0.998 1.026 1.044 1.069 1.089 l.l13 1.140 l.l62 1.198 1.218 1.240 1.280 1.307 1.334 1.359 1.393 1.429 1.456 1.50 1.53 1.57 1.60 1.63 1.67 

11 7.90 0.813 0.832 0.854 0.870 0.891 0.914 0.932 0.954 0.973 0.999 1.017 1.037 1.070 1.087 l.l20 1.144 1.166 1.191 1.211 1.252 1.276 ,1.301 1.34 1.37 1.40 1.43 1.46 1.50 

12 7.95 0.726 0.743 0.763 0.778 0.796 0.817 0.832 0.849 0.869 0.892 0.909 0.927 0.955 0.972 0.995 1.028 1.043 1.064 1.085 1.118 1.140 1.162 1.20 1.23 1.26 1.28 1.31 1.34 

13 8.00 0.647 0.664 0.682 0.695 0.713 0.730 0.744 0.764 0.777 0.797 0.812 0.827 0.854 0.867 0.884 0.911 0.928 0.949 0.969 0.998 1.018 1.038 1.07 1.09 1.12 1.14 1.17 1.20 

14 8.05 0.579 0.592 0.609 0.620 0.634 0.652 0.664 0.682 0.693 0.712 0.726 0.740 0.762 0.774 0.792 0.814 0.850 0.867 0.875 0.892 0.910 0.927 0.95 0.98 1.00 1.02 1.04 1.07 

15 8.10 0.518 0.530 0.546 0.556 0.567 0.582 0.593 0.609 0.619 0.636 0.648 0.660 0.681 0.691 0.704 0.726 0.744 0.758 0.773 0.797 0.812 0.828 0.85 0.87 0.89 0.91 0.93 0.95 

16 8.15 0.462 0.474 0.486 0.495 0.507 0.520 0.530 0.544 0.553 0.568 0.581 0.590 0.608 0.616 0.629 0.651 0.664 0.677 0.690 0.712 0.724 0.740 0.76 0.78 0.79 0.81 0.83 0.85 

17 8.20 0.414 0.423 0.434 0.442 0.453 0.465 0.475 0.488 0.494 0.507 0.517 0.529 0.543 0.550 0.563 0.581 0.595 0.605 0.617 0.636 0.648 0.661 0.68 0.69 0.71 0.73 0.74 0.75 

18 8.25 0.369 0.376 0.388 0.395 0.409 0.415 0.423 0.434 0.441 0.453 0.462 0.471 0.485 0.493 0.502 0.519 0.528 0.540 0.553 0.568 0.579 0.585 0.61 0.62 0.63 0.65 0.66 0.68 

19 8.30 0.328 0.337 0.346 0.353 0.360 0.371 0.380 0.387 0.396 0.405 0.413 0.424 0.434 0.440 0.449 0.462 0.471 0.483 0.492 0.507 0.517 0.527 0.54 0.55 0.57 0.58 0.59 0.61 

. 20 8.35 0.294 0.301 0.309 0.315 0.323 0.331 0.338 0.345 0.360 0.362 0.369 0.376 0.387 0.395 0.402 0.415 0.422 0.431 0.442 0.453 0.462 0.471 0.48 0.50 0.51 0.52 0.53 0.54 

~ 21 8.40 0.265 0.269 0.276 0.281 0.288 0:298 0.302 0.311 0.315 0.323 0.329 0.336 0.346 0.352 0.360 0.369 0.377 0.385 0.393 0.407 0.412 0.420 0.43 0.44 0.45 0.46 0.47 0.48 

" 22 8.45 0.235 0.240 0.245 0.251 0.255 0.260 0.269 0.275 0.281 0.288 0.294 0.299 0.311 0.317 0.323 0.331 0.338 0.344 0.351 0.362 0.369 0.3i6 0.39 0.40 0.40 0.41 0.42 0.43 

23 8.50 0.210 0.215 0.220 0.225 0.230 0.235 0.240 0.246 0.251 0.258 0.262 0.268 0.278 0.281 0.289 0.295 0.301 0.307 0.313 0.321 0.329 0.336 0.35 0.35 0.36 0.37 0.38 0.39 

. 24 8·55 0.187 0.192 0.197 0.202 0.207 0.212 0.215 0.220 0.224 0.230 0.235 0.239 0.246 0.253 0.258 0.261 0.269 0.274 0.280 0.290 0.294 0.300 0.31 0.31 0.32 0.33 0.34 0.35 

2S 8·60 0.167 0.171 0.176 0.179 0.184 0.188 0.191 0.196 0.200 0.206 0.210 0.214 0.220 0.226 0.229 0.233 0.240 0.245 0.250 0.258 0.263 0.268 0.28 0.28 0.29 0.29 0.30 0.31 
26 8·65 0.149 0.153 0.157 0.160 0.164 0.168 0.171 0.175 0.179 0.184 0.187 0.191 0.197 0.200 0.204 0.207 0.215 0.219 0.223 0.230 0.235 0.239 0.25 0.25 0.26 0.26 0.27 0.28 

~ 8
·70 0.134 0.137 0.141 0.143 0.146 0.150 0.153 0.157 0.160 0.164 0.167 0.170 0.175 0.179 0.183 0.185 0.192 0.196 0.199 0.206 0.210 0.214 0.22 0.25 0.23 0.24 0.24 0.25 

l9 8
·75 O.ll9 0.122 0.125 0.128 0.134 0.134 0.138 0.140 0.142 0.147 0.140 0.152 0.155 0.160 0.163 0.167 0.174 0.175 0.178 0.184 0.187 0.191 0.20 0.20 0.21 0.21 0.22 0.22 

-==- 8
·80 0.107 0.109 0.112 0.114 0.117 0.120 0.122 0.125 0.127 0.130 0.133 0.136 0.140 0.142 0.146 0.149 0.153 0.156 0.159 0.163 0.167 0.171 0.18 0.18 0.19 0.19 0.19 0.20 



UCiuUSU1.J.R51. 

l>niDilupfiptqft pfimtfiupqmpJwfi npnznuil! 
L U. fll{wfimtp L. U. l. lrnuntJ.pilt uhpl1J}lll{ 

u;mplip 11 uwppwtfnpnuflilip. 

IJpl.Jm tllmp mwpnTJ.ntfClJWUJ! lltnflwhwmwllllnww fuywuml., 2hfluw~wl}t, 

ul.Jpwm, funuwqwbmo (hJ'tqpnul.JnUI}ll.J) pwupwl.J, ~ht, J!JntflhTJ.W)C)WU, unuw

[ClnLTJ.~, 0,025 1.J pwpftmlt tmbmJ~, 0,025 1.J WTJ.W~[Clm, ~hl.tnt~mwtl:iftu, 200-

300 tlm ttl:il.Jmpwl.Jwu tWUUl, mhful.t}ll.Jwl.Jwu l12hnp, npllt pntJUJ't {!(l~JntTJ. l.Jwll 

mhpll: 

U2JuwrnwlJpjJ []{Jpwypo. 

blj. 37 L. U. /ltfwfintfft b 
b. L. linWJrfftlft !jmmnuftlipbqft 
ftlim/JiiufttfmpJwli npn2tfwli 

UWJl/]f! 
1--tJmpdwlinp, 
2---lllhpl..wldJp wnw6gp, 
3-iugw6 

Uh[Clnt}.£! hfttllitlwb t mhp11wll}lp 11 mhpl1w~.tmflll l}twl.J n{lqmuwpwumll, 

LntJuft mwwl.J, C~-lt lltwhuwu mwpphflnt)C)JUIU tlflw: lltwhtlwo C~-lt pwuw

llt:! n£1n2tlntu t l}tnp~J'ty wnw2 11 hl:imn l.JntpWJlt tfh2 hwqwuwp pwuwl.Jm)C)JWup 

tytlwb Ba(Offi2-lt mfltnflfl l}tnl}t.nfum)C)JWU hftuwu tlpw: <l>np~J't hwuwp oqmw

qnpotlmu t IJI.J. 37-mt.l ynLJY UlflqWO J-2 l OWqWl ntiJI:iynTJ. l}tnp~Wfm[Cll!: <l>np

~}ly wnw2 WJU, phpWU{! pwy tlftfiwl.Jmu, UJ.UUlp t [ClOTJ.Uht 2Q-30 flOUJ.I:i, OfllljUU-

1{}1 qpw llh2 oq tYtlll: UJumhhm11 l}t.np~wun(Cl£! utwflwunyfl hftupmu l}twl.Jht 

fuywfmq (2), hwmml.Jl.Jw[Clnyftl.JJ't aqUnt)C)JWllp 2hfluw~wl}tft wuypfty l}tnp~wun

taJ't uh2 LYUhL uwfuWUJ.hU UJ.WlnflWUtntlwb 11 l}twl.J hwllwilwpqmu (Ill~. 38) 

UJ.Whqwo 20 llt Ba(OH)2-)l 0,025 1.J tmomna: Sftmpmun l.Jwmwpht 0,025 u 
WTJ.WfCl)C)tlntl' ~hl.tnt~tnWthftuft uwuuwl.JynL[ClJWUp: SftrnpmUJ'ty hhtnn l}tnp~m-
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unpn lnpwyubt l.t twqftu U#iL oqml_: Chmwqwjflui 'lflW tih2 umyUht hhmw

qnmqnq pnlJuft mhpl.tn: 

u{J. 38 (f>w{J hwtfw{Jwpqp hwt/wpwb 
t/ftllw[Jnuf 

Shpl.tn qnpmu)l U)l2nynt{ wupwyuht hp[Jm }uywuuhpft U)l21.t qmuqnq w

uJ.wltJw ~nq)l t{pw, [Jnpmu[! l}twpwpht tafl2tlwb }unuwt{wbmb pwupw[Jnt{ l.t 

owoltht UOUW{3IlfClntl: Shpl.tn4wphlft t mhqwt{npht uwl.t l}tnppft(J l}tnp~wunra)l 

ut2: <l>np~wunpn }uywuntl (3) utftufl.l}tw4ht, )lu4 [Jnqp)l wuyp)l uh2 mhqwt{n

flht 2hpuwlwl}t, wupwyuht 4wtwuftu l.t mhqwtlnflhttmJu)l mw4: Lwq tmuw

tlnpuwu 'lhtqpmu 1 l bwtlwt muhynql}tnp~wunp)l hwuwp l}tnp~)l ml.tnqmp

JnLU{! ltllhmp t wuyu)l 5 pntqh)ly, )lu4 uta wunp)l hwuwp' 15-20 pntqhfty: 

<l>np~)l wt{wpm)ly hhmn mhpl.tn hwllht WJUUJllu)l qqnt2nLJClJU1Up, nptqhuttft t{h

pftu }uywun (2) l}twlt)ll}tnp~wunp)l tqwpwunyn (u[J. 37) l.t tlhfltl u4wpwqpqwo 

~l.tntl upw tih2 umyllht 20 lit 0,025 u pwpftmft tntOntJJCl, 2 [Jwpftl ~hllnt~mw· 

th)lu l.t pwl}twhwpht 20 pm.qh, np)ly hhmn 4wmwpht m}lmpmu 0,025U w· 

qwpptlft tift2nyntl, U)lull.t tlWflfl.Wqmjb)l wuhhmwynLUtJ: UJUnthhml.t Ofl02ht 

mhpl.t)l uw(Jhptun' Pilf3Pllflw tqwmfihuwhwuuwu uhpnfl.ntl (w2. 27): U}lull.t 

l}tnp~n l.t l}tnp~)ly hhmn bw}uuqwb wqwpptlft mwpphpntpJWUP hw2tlhtl}tnm)l 

nlipwypmu 4twut{wb COr)l pwuw4n: PnLJuft 4nqU)ly 4twut{wo C~-lt pw

uwlm mq)lq hwutuwmw4wu t m)lmpuwu Wflfl.JOLUp)l mwpphpntf3Jwun: 4.h2-

uw4wu hw2t{wp[Juhpn [Jwmwpht 1 dwuqw hwuwp 100uu2 mhpl.twj)lU uw4h· 

phuftu: fl.ftmwp4mtiUhpft wpfl.Jntupuhp[! qpwuyht WflJntuw4ft ~l.tntl (wq. 38), 

~u4 umwyt{wo mtlJwtuhptJ wpmwhwJmht [fnpnt{: 
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UtUmuw[J 38 

ctwlfw!iwlj ,:; OwJuul{wll 
;:l HO-l!,ll't .:I CJ .., 

s .c.- :! .c.-:! ... •'= '= :::rc 

""' 
.., 

... ~'t> .::t' 
~ A:!,:; C.CJ 

s: ... .c.§: .c. c . Oi: .c. ... 3'= :r:- "" ~c-= C!.a ...,0> ...,ii:3' -=~ oa 2 .c. ..C.c ..c.-:::r¢" 0 c:.c:. c:..c ,._.,.. r:J' $<:' :l..C.'-.$.-g "'""' cc::c:, .c. <II 3 c:: c ..c.S' -5--:::r -so g-., .:J -5- c::::~a-... txl..o 5 ..I., c:: 5"" '= 
.:J "" ;:l u c-"' 
s ~ ::r: A-5 

"" .c. 

!bnmnufturahttft ftumtuufttlmpJmun hw2tlht num hhml.tJwt hwt{wuwpuwu 

I _ (A-B)·K·0,55·60 
f- S·t I 

npmhq 

A- HCl-}1. pwuw(Jn lit-ntl, Ofl[! bw}uutlht t l}tnmuw4wu wunpmu pwpft
m}l mftmpuwu t{pw, 

B- HCI-}1. pwuw[Jn lit·nt{, npn bw}uutlht t ummqftll}tnmwun{3mu pwpft-
m)l m)lmpu wu t{pw, 

K- HCl-}1. mftmpft m11qmu11 

0,55- 1 lit 0,025 u HCl-ftu hwuwtqwmwu}uwunq C~-}1. pwuw4n (uq), 
S. mhpl.tft tiw4hptm(1 qu2, 

t-l}tnp~ft ml.tnqmf(}JOLUn, pntq., 

60- pntqhu dwup t{hpwbhtm qnpbw4}lY£!: 

143 



UChJUSlfuQ52 

.2pwJldi pntJuhp{l :t>rnnnu{lfiphqjl {lfimhfiu{ltlmpJWfi npnznuif!: 
lmJu{l, COz-{11. 2hpumpjwfi wqqhgmpJmfi{! :j>lnnnu{lfiphq}l 
{lfimhfiu{ltlmpJwfi ljpw (1111J.ut2W4fihp{l hwzl{wpq{l Uhpnq) 

QpwJ)lll J!TlLJutp)l ~nmnu)luptq)l )lumtuu)ltlmppnun npn2ttm hwuwp 

hw6wfu q)lpwml.mll t wu2wmtl_nq pptl_w6u)ltqfllQ2Wltutp)l hw2t1.wplt}t Utpn

t}.t!: UJll hllwpwtl_npmpJOLU t mwL}lu umwllwt hwutuwmwqwll mti.Jwtllhp, npn 

J!{lmpwq.pmu t 2JlWJ)lll mwpptp pntJUhp)l qwu llmJll pntJu)l ~nmnu)luptq)l 

)lllmtuu)ltl.mpjmlln' qwJutl.w6 LnLJu)l )lumtuu)ltl.mpJOtll)ly, w6Juwppm q.wq)l 

pwuwq)ly, 2tpuwum)l6wu)ly, pH-)ly It wnll: 

UJnLPlifll.t uwflpwt/nJlnllflllifl. 

ttnqtw, l}tnp~wunp, lJ.wtwll, dwuwymJY, tthlJ.mpwqwu LWUUL KzCrzO,

)1 lo/o-wllny tntbntjp, wunu)lwq, UlflU~WJl2WUUI}l 4%-wuny tntbnt.JP, Utqhqm

pnuqntq, NaHC~ 

Uzfuwmwupft [J{JpwyplJ. 

ttnl).hWJ)l fiJOLTlt! mtqwtl_nptt 2Jlntl. Lutl.Wb wunp)l tlt2' qmptl_w6pntl. qt

ul}l tl_tp: Qmpn uwfuwUJtU hwputnwyhtt wb}uwppm q.wqntl.' UJlW tit2 Dl:tl 

uwllwqmpJWllp NaHCO.J wtl.ttwyllttntl. qwu wtqwlJ.Jw Junqntl.wlW U)l2nyntl. 

wpmw21lltl.wb oq. lltptltlttntl.: <I>np~)l hwuwp umtqbtt QWJOLllll!WJllwlllltp 1.t 

hw2tl.ht wll2wmtl.w6111Tllll2Wltlltp)l p)ltl.n npn2UJlW dwuwllwqwtl}t2nynttl: 

LmJu)l )lllmtllu)ltl.mpJwll wqq.tyntpJOtlln ~nmnu)luptq)l wqm)ltl.ntPJWU 

tl_pw umntql:itnt lllllWUlWQntl_ tltnp~wJlnp(! ttnt}.hWj)l htm lf)lwu)lJl tnhqwtl_nptt 

ltwtwll)lu wupwytl_wb Q.twll)l tit2, npn umnp)lll uwu)ly mll)l 6npwq h tYII.w6 t 

30 °C-)l 2Jlntl.: LntJU)l WflPJOLJlt! mtqwtl_npttntl. uwpu)ly mwpptp htnwtl.n

JlOLfaJWU tl_pw (Jlq. 39), hW2tl.litll!TlUl2WQJltp)l Wll2WIDUWJl )lJlmtJlu)ltl_mpjOLJltl: 

<I>np~n qpqlltt mwpphJllllWJllwuutpmu l.t mti.Jwtlltpn hwutuwmtt: 
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i 
j 
I 

I 
u/j. J9ITJ1fli/PW/tlib{I/J hWlt/Wp/tft 

U/ipl1IJ11t/ !pnmnu/Jiipliqft 
DiunufliwuftpDipJwli uwpp 

liJU l}tnp~ntl_ qwptL}l t ummq.tl Uwl.t LOLJU)l utqtqmpwl qwqu)l Wql).t

YOlfajnlUt! ~nmnu)luptq)l )lllmtuu)ltl_mpJWll tl_pw: UJIJ. utqwmwlJ.ntl. hw
2
tl.tt l.t 

hwutuwmhtll1Tllll2Wltutp)l pJ:ttl.n untl_npwqwu lntJu)ll.t qwpu)lp tqpwu)llllwJ

uwuutpmu: llwptl}tp tqpwu umwllwtm hwuwp Q.LWU)ly 2nLJll.! tql:imp t pwl}tl:it 

It upw l}tn}uwptu LyUht ~20, -)11 %-wuny tntbntjp: litp2J:tlmt1_ wuyumu tu 

qwptl)lp, UWJlU2WQ.OLJU l.t qhflltu l.t ltu wuyumu QWllliDWUWUnt2WqWq.nljU 6w

nwq.wjputpn: !bnmnu)luptq)l )lumtuu)ltl.mp1mun qw111m1m tqpwu)l
111

w
1
uwu

utpmu npn2htm hwuwp Q.twll)l tlt2 LYllht wunu)lwlJ.ntl. hwq.tyt1_w6 111TlU~wp-
2WuUl)l4o/o-wuny tntbntjp, OJll] pwy t pnqumu tpquwq.mJU, QWlllntJm, uwum-

2lUqwq.mJU 6wnwq.wjputpn l.t wpq.ttwqmu t Ull!hqmp)l tpqwp wtJ:tp mutynq 

(l).bquwqwptl)lp l.t lJ.wpU)lp) uwu)l wuymun: CuS04·5H20 tmbmJp)l hwq.t

yntun wunu)lwlJ.ntl. 2WJlOLUwlJ.tt WJUpwll dwuwuw4, U)lull.t uqqpntu wnw2W

\JUIO llumt1_w6pn tm6t1_)1, fwlt htqmlJ.n qwnuw lJ.wll!mwuwum2wqwq.m
1
U: 

<:tqmq tqpwu)l tltn}uwptu qwptt)l t oq.mwq.npbtt WlliWQJW tmuwgw

tlflllltp, npnup l!WY tu pnqumu wtJ:tu)l OJln2WlJ.)l tpqwpmpJOtU mul:iynq fiw
nwqwJputp: 
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liJ'l qfunnuiiil:i.Jr[) tql:itnp t ~wmwpl:it2l:iflliwumft6wuft IItntJuf• [mtJU tqWJ

LiwuutpmLI, ftu~ qmliwtlnp htn.mlW LI1t2ntl f3mtftwliynn. tmJuft utql:i~tnflWl 

~wqLin ummql:it utql:i~mpnu~nl4ft LI1t2nynq: 

QtpLiwumft6wlift llll.ffll:i.Yntf3JnLUf! ~nmnuftUJal:il.lft ftlimtliufttlmf3JWU qpw 

ummql:itm Utqmtnw~ntl qtwlift Lit2 ~wpl:itft t tYiil:it mwpptp 2lipLiwumltfiwlift 

2ntfl (10, 15, 26, 35 °C) II tftnp~(! qlil:it hwqwuwp tmuwqnpntf3JUIU tqmjliwu

IJtpmli: 

C0.2-lt Wl.ffll:iy!lLJaJnLU(! ~nmnuftUJal:i4lt ftlimtliufttlmJaJWU qpw mumLIIJw

uftpl:i[nt Utqwmw~ntl tftnp~wlinJamli NaHCQ -It wtll:itwyLiwu LI1t2nyntl ~wpt

tlt t umtn.bl:it wbfumJ3J3nL qw4}1 tqWJUltUw~ntJ3JWU mwpptp pwuw~utp: 
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UCIUUSUU£2 53. 

:bmnnu}diptqp }IIitntfiu}uJmpJwfi npnlotllf! mtphwJ}lfi l}tutp}l 
l}wu wtphwj}lfi ul}wt{wnwl}fitpp utpnq.nt{ 

VJ11tfiJ/iJl u uwppwt/npnu/ul;p. 

DntJUl:ip, fuywliwbwiW~, PJlllputp, ~npwylinn. tqwhwpwu, wLipwltlitp, uii 

J3nLflf3, wliwtftmft~ lt2tnp: 

U2Ju wmwup/1 []{Jpwypn. 

L:ttnwl.fntntlnn. pmJuft LI1t2ltli hwp~ft mtpiiiJl:ipfty wnw21tli IJLim2n tl tpy

lil:it wnwtlntnJWU tlwn.: C}.pw hwLiwp fuywuwbw4ft~lt LI1t2nynq !]{tmpqwb 

mtpiiiJl:ipfty ~tnfll:it 2D-30 hwm u~wtlwnw41Jtp II mtn.wtlnpl:it ~npwyunn.tqw

hwpwumLI: uLim21il:ip[! qtpylil:itmy hl:itnn tnl:ipiift tljntu 4tun wLipwltlitpft Lift-
2nyntl bwb~l:it uii f3l@nq: 4-5 dwLI htmn ql:ipylil:it l:ipltpnpq II tppnpq IJLim2-

uhp[!' Lih~t! tmuwqnpqwb, ftu4 tljntu(! bwblttlwb tnl:ipiiwJftU ~tuhpfty: llqw

tJ.wnw41Jl:ipft 13ittl£! f!ntnp IJLim21il:ipmLI tqhtnp t !ltlilt hwtlwuwp: 3mpwpwu~

JnLJl IJLim2 UntJU ~l:iptq mtn.wtlnpl:it ~npwylinn. tqwhwpwumLI: OnpwymLin ~w
mwpl:it 6-10 dwLimLI 105°C tqmJLiwuutpmLI: Onpwypwb IJLim21Jtpn ~2ntt 
mnp4}lnu ~wLI wliw!ltmft~ 42l:inpntl II umwytlwb tntlJmtlil:ipft hftliwu qpw 

hwmtL ~nmnuftilJal:iqft ftlimtliufttlmJ3JnLU£! num hhtniiJWl pwliw~IIft 

A 
(b-a)+(a-c) 

2 = 2 (Liq/qLI d), 
nm t 

npmtn. A- ~nmnuftliJal:i4Jt ftilmtliufttlmJ3JlllUU t, (Liq/qLI2 d) 

a- wnwqntnJWU IJLim21t uitwtlwnw~ul:ipft pw21J t, Liq 

b- mtpiift tmuwqnpqwb Liwuft u~wtlwnw41Jl:ipft pw21J t, Liq 

c- mtpiift tlJaUl:iytlwb Liwuft u~wtlwnw~lil:ipft pw21J t, Liq 

t)- {nfnt20UI u~wqwnw41Jl:ipft J3fttlli t 

2 
Jtr -tit~ u~wqwnw~ft Liw4tptuu t, qLI2 

t- $np~ft miinqnt{C)JlllUn, d: 
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Swpptp pnLJUii(lfl hwuwp mlipi11Jtpfl OULWJW4Jll!Utull ml1nqmJC)JntU{] pb(l

tlmti t 39-pq WllJilLUW~IlLU: 

UmJC) UJ.WJUWUUh(lmU mtqwqnptf.wo pnLJup mhpl1uhpmti outw ~fl wnw-

2WUnui: C).pwuymti hqwo OUtWU qtp t woqmti tmoqnq2WPWJ1Uhpp 11 tu(liDW

hnuntU pnLJup UJntu opqwuutpu, pu~ up tiwur] owtuutlmti 2U~wnntJC)JWU qpw: 

C).pwupy htmn pnLJUtJ qmpu ptptt limp luYitlWY ~wti htnwyutt tipuhyiJnq 

UJ.Wpqhp{} 11 wuup2WUJ.hU up pwufl mtpl1utpp hwqyutt wtimp JC)IlJC)PY UJ.WID

pwumqwo OWO~ny (qpUW~Wt), npnuy qpw ~lJl}lqWO hU U{Wtnfihutp (IJq. 40): 

uq. 40 Slip!Jp bwbqwu t/ftlfwqnui 
1-0woqng, 2-wbpt., 3--unlpwq 

l.JU{wmw~whwptiwp t 1Jwl1 mtp11t! qwti pntJUtJ UJC)Uhylltt' owoqnyutpn 

hwqypwo tlfl6w~mu: UJI). tlltfiw~mti pmJun 2-8 dwti JC)nqllht wpl1p tlwn tnLJup 

~wu tth~mpw~wu tmtiUJ.lt (2()()-300 tlm) mw~: 

U11JmuwlJ 39 

UJC)utytiwu ml1nqmJC)JWh wqqtyntJC)JntUt! mwpphp pnLJutpp mtpi11Jtpp 
OULWJW4.Jl~UWU qpw 

OntJutp 
lJ~uhytfwu ml.tnllnt~JnLbtJ dnnfupntl_ 

'jb /Z 4H 24 

IUnpflhhlt witt! wlttl. tfwuuw~lt ~It 
Out WJUlllPitmtf outWJUlll[lltnui OtllWJIWtJlltrutf outWJUlll[IIJ.qh[ 

IJqltUIIDWynptiJ t!llttl. UWU(JIIl~lt llt zit 
OUtWJWil!l~nttf OUt UlJUlll[lqnttf OUt WJUlll!llttl_ ht OULWJWttPlitl.tt 

Upliwow111t1t lPittl. L!IM LPM l!llttl. 
OUtWJWtt(l~nttf OU[Ul)Wqp~ntd OUlWJWil!l~nLU OUt WJWil!l~flUJ 

Lnplt witt! dwubwltlt zit ~It 
OUlUlJUlll!l~fllii OULW)Ulqp~mtf OUtWJWq(llj_tl_bt OU[ W)Ulqpqtl_ ht 

Dllplnuhp tlllttl. uwu(Jwltll lit zll 
OUtWJWq(lqntd OUtWJWl[pltmtf OUtWJWLt!llttl_lit OUtWJWqplttl_ht 
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UJU tllnfl..'Jt! ~WJlhtfl t qwmwpht uwl1 pntjufly WOWU..'JUwy4_wo mhpl1fl 

tf.pw: Ujq UUJ.Wmwqml mhpl1n qlltt 2Jlntl nJ!lwo pwdw~fl tit2 11 mtqw4_nptt 

oqhwu 4WUqp mw~: QwiJqn wwymyp~ tntuw4_npht: Ufl2WtlWJPl] wotuwJC)JC)nt 

qw4ntl hwpumwyllttm UUJ.Wmwl.Jntl 4wuqp mw~ tJmppfl~ JC)wupl.Jntl mtqw

tf.nptt tiwptiwpp tiwllp ~mnputp 11 4_pwu w4_ttwylltt 10%-wllny wqWJC)JC)nt 

l{wti pntJL OOUpwqwu JC)JC)nt: OnL]upy wnwu~IJwyqwo mtp11mti OUtWU wtlhtP 

2f1LID t ~mmwlJqmti, pwup np wpmwhnu ~It ~wmwptlmti: 

<I>np~uw~wu PnLJUt! 2-8 dwti tntJUP mw~ JC)nqllhtnty htmn owo~qwo 

mtpl1utppy htnwyllht owo~nyutpn 11 qtpu u~wpwqpqwo ~11ntl ummqht 

mtpl1p owo~tlwo 11 pwy tiwutpmti OULWJP wn~WJnLJC)jntU{]: Stpl1utpp tntuw

qnpqwo Uwutpu wumpfiwuwpwp ~WUJ.IDnLU tu, pu~ OWO~qwo Uwuhp{] UUntU 

tiJ WUqntjU, pwup np Wjfl hwmtlwomti OULW W WOW2WYht: Stpl1p tlJlW U~w

mhtp t qwnumti umtlwpwJC)qJC)fl qpw ~mpqwo UJ.Wm6hun (ulJ. 41): 

UJuUJ.ltup mtpl1utpu tp~wp dwuwllw~ l.Jwphtlt t UJ.Whht lz 11 KI-p tuwn

umpqmti ~wti ~npwypwo tlfl6w~mti: ..C.tml1wpwp, mtpl1fl m11w~wu UJC)Uhym

tin WJU OULWJW4Jl~mti t, pulJ htmwqw tmuwqnptiwiJ dwtiwuw~ wnw2wumti 

t OUtW: 

ulJ. 41 ou1w1p UJwmtfbuft 
umwglfwfi tftnpd 

U~W}lWqpqWO tJmp~p WJL mwpptpw~nq ~WflhtP t hwtfn4qht, OJl ~WUW~ 
Plll]up mtpi11Jtpmti OULWJfl wnw2wytiwiJ hwtiwp wuhpwdt2m t 1Jwl1 C~ 

qw4: ll.pw hwtitup timJC) UJ.WJUwuutpmti U{whqwo pnlJufl outWJW4Jl~tlwo 
mhp11t! flUht hwmntq WUJ.WqjW OWOqnyfl U\W~, npmbq UflwdwtfwiJwq mhqw-
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lf.np.lf.wb t wb}uw~~m qwtt}l luwultl (NaOH-I:tl!wlf KOH-)ltmbnLJ~): Oqw

hwu ttwuq)l mwli t~Jnp.~uwl!wu mhp.l1n litl:tl.al:t wl'l}uw~~m qwlf.l:tY tthp.b tf)l2w

lf.wJp.mlf, )lui! ummql:t! mhp.l1n qml.alf.mll t pwy lf.)lfiwl!mlf, wb}uw~~m qwlll:t 

lflt2wlf.wJp.ntlf: <J>np.~)l wlf.wp.m)ly hhmn mhp.11l.ahp.n llzwl!ht lf.hp.n l.al!wp.wqp.

lf.wb tfu~nqnlf.: Oqmlf qml.alf.nq mhp.l1n JOf).)ly l.ahp.l!lf.mll t l!wlllnLJm: fl.p.wl.amlf 

LntJUI:t mwl! wnW2WYhL t outw: LntJUI:t mwl!, VWJY wb}uw~~m qwlll:ty lf.lll!lf.wb 

lflt2wlf.wJp.ntlf qml.alf.nq lfJntU mhp.l1n Jnq)ly l.ahp.l!lf.mll t qhq)ll.a qnLJl.alt: fl.p.w

l.amlf outw !l!w: .Chm11wpwp., tntJUP mwl! IIwuw! mhp.l1l.ahp.mlf outwJlt wnw-

2wylfwl.a hwlfwp. wuhp.wdh2m t l.awl1 wb}uw~~m qwlf_: 
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OOPPOM. OUctP1J 

CU!wnm~JnLUt! ~nmnu)lu~hlll:t wp.qwu)ll)llhp.)l llhl.auwpwl.awllwl.t opu)l

f).Wyntlfl.a t ~~lf.wbl.a)l lfwul.awllym~Jwlfp' tf)ll.a!11 wb}uw~~m qwlll:t 11 2P.P w

nw2wyntlfn, np.l.a mqhl!ylf.mlf t tuhp.q}lwJI:t wl.a2wmmllnlf.: UJlllllP.nytun UIWP.

tthylf.wb ~11nlf. UIWml!hp.wylf.ntlf t hhmi1JWL qmllwp.WJPU hwlf.wuwp.mllnlf.. 

CJ-I1206~=6C~+6H20+2824 IIQnntt 

OU~wnnt~Jntl.an ml:t n{Iqhwl.amp. UJnt~wtltn}uwl.awllm~JWl.a 11 tl.ahp.q)lwJI:t 

tltn}uwp.l!tfwl.a UIP.nyhu)l l!wp.l1np. oqwlll.ahp.)ly lfhllu t: UJl.a l.ahp.llwJwyl.amlf t 
pwlf.lloqwl! opu)lqwlf.hp.wl!wuql.alfwli uwnytul.atp.)l tf)lwul.ampJOtl.a, np.)l dwlfw

uwl! J!WP.ll op.qwuwl!wli U]nt~hp.n t~Jn}uwp.l!lf.mll tl.a wlf.h!.lt UIW}lqhp.)l: 

OU!wnnt~JWU dwlfwuwl! l!wp.11np. qhp. hll l!wmwp.mlf opu)lqwlf.hp.w

l!wliq.Ulfwll ~hp.Uhl.aml.atp.n' qhh)lqp.nqhl.awttllhp.n 11 opu)lqwttlltp.n: 

Opqwu)lqtf)l pwqllwllll:tu)l ~mul!y)lwl.atp.n llwUilf.wb tl.a NwnmfclJWU 

hhm: CU!WOntfclJWU hhm11wupnlf. wu2wmlf.wb tl.ahp.q}lwJI:t lt2wl.awllwt.P lfwun 

l!mmwl!lf.mll t lfwl!p.ntp.q)lli tf)lwyntfcl]tnulttp.)l ~11nlf. (UO!b), np.l.a oqmwqnp.b

lf.ntlf t pnLJul:tl!hltuwl!wll mwp.ph}llll}lnyhul.ahp.)l hwlfwp.' llhl.auwu)ll.a~q, ll]tu

Php.)l wl!mM l!twltmlf, mhqwtltn}umlf 11 WJLU: 

llU!b-)1 wnw2wyntlfn opu)lqwylfwu tuhp.q}lwJ}l hw2tl.Jl.l.a l!n!lf.ntll t opu)l

f).wydwlJ ~nu~np.l:ttwyntlf: UJllUIP.nyhuu )lp.wl!wuwl.amlf t tf)lmnpnl.aqp.)lnullih

llntlf y)lmnpp.nlfwJ}ll.a hwlfwl!wp.q)l tfwultwl!yntfclJWtfp, 2U!wnwllwl.a UJnLfclPY 

lutwb 2P.wb)lun tf)ll.a!11 2P.P opu)lqwylfwl.a nbfclwypmlf: 
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UCJuUSUUQSS. 

Onp fiJmpl:ip]ll(npnmtnJ! b'tnq ul:ipul:ip)lzli~wnntpJwfi UJIIIlgl:iumu 

UJT1Lphp !J uwppwljnpmu!Jhp. 

DLnnp ul:iptihp, 42bng h lJ2nwpwphp, [6wuhp, ~npwyunq tllwhwpwu, 

Junuwqwqhpblt~ (tpuitltunnnp), pjnti)U1 pwdwij, UWtflt~ f6nLflf6, J!JOL{lhytwpw

uhp, pmuwltwu [6ht)t: 

U2fuwmwll.pp [J{Jpwypp. 

CU~wnm[6Jwu f\urnhuulttlmtaJntU[! 6Lnrt uhptfhplt opltuw[Jnll. bwJuUt{wb 

opqwuw[Jwu uJmtahfllt hlttfwu J.l.pw npn2hLm hwtiwp J.l.hpyllhL hp[Jm Jumtip 

1Q-wltwu hwqwuwp uh(ltfhp h hwqwuwpwltznhL: U}t Jumtip uhptfbp[! 1-2 

dwti mhnqm[6JWUJ! f6Jl2hv flult 2-pq JumtiJ!t! [JznhL, mhqwqnphL J!Jmuult tfh2 h 

hpqm dwti rnhnqmpJWllp ~npwyllhL lOS"C-fl lllWJuwuubpmti: Onpwynttflty 

hhrnn Junuwqwqhpblt~mu uwnhyllhL h [Jp[Jltli li2nhL: fd.p21.f.wb ubptihp[! bLliy

lihL Junliwq phtltlt tih2' Llntp tllWJuwulihpmti: 1-2 2WJ!Wf6 hhmn bltLhfln hwlihL, 

wptiwmlihp[! LJ.l.wliwL, ~npwyllhL pwtflt~ 16Ttf6n1.f. lL [JznhL: U]unthhmh bltLhJlt! 

mhqwqnphl bpwplt tih~ ~npwylihL 105"C-lt tllWJtfwlilihpmti 4-6 dwti mhn

flnLf6Jwup tipli~h pwylllp.'lw4 ~np pw211 uwnhylihL Junuwqwqhpblt~mti h 

lt2nhL: ~h POLOJl uhpllbp[! ~hli bLhL, WtllW hwzJ.l.lt wnllhL LfltwJU 6Lw61ihpn, 

pwy h ~np uw21t hw21.f.WJlltt! [Jwrnw{lhL 10 bltLhfllt hwtiwp: Urnwyqwb rnll.JwL

Iihp[! rnhrtWT].JlhL wrumuw[Jmti (wq. 40) h hwtimlllWUlmuJuwli httpwqwymp

JnLU wlihL uhptihplt bLLitUii dwtiwuw[J pwy h ~np uwzlt tltntltnJumpJwu tllwrn

fiwnuhpp tiwultu: 

Urumuw[J 40 

<l>nJl.'llt tUJliJ.Jmuguhplt wtitltntlttiwli wrumuw[J 
10 uhptftJlp DW2I!, 10 bl:lthJll:l pui2l!, q 0nJlliJmphJllt 

q QJl)\ Qpp ljnpntumo 
~wpmlnul{m UIW(lmllw %-rut 

PJmbn ljmpJmllo q-mllO uhptftpl:l 
OflW~n- pwywp-

uhptfhpnul, pwy J!Ulywp-
Ol:lthPnul, utiptltpfl J!Ulywp~wlj JIWJI:IIi ~wlj ~np % ~wlj l"P % hw2t\nt\ l"Jl11W2il 

hwmml 
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UCJuUSUUQ 56. 

5?l:ipumpJwfi wfi~wwmul! b'lnq ul:ipul:ipJ:t lflllJ.uJ:tg zli~wnmpJwfi dwuwfiwl( 

UJT1LfJ/ipiJ uwppwt/npnuilJlip. 

250-300 Ul UlWJl0flOLf6JOLU mubynrt C).]ntwplt WUOJa qwti [6liptinu, O,l°C 

pwdwuumuu muhynrt2h{luw~wt)t, lJwLWU, pwtfpwlt, lllWJlw~ltu lL Juywu: 

U2fuwww!Jpp [J{Jpwypp. 

4.lipyuhL C).Jmwplt hp[Jm wlinp: C).Jmwplt wlln[61iliplty tih[Jlt tfh2 LyllhL n

Lnnlt 6Lw6, ltu[J UJmult tih2' ~6Lw6 ubptihp: Ulin[Cllihplt phpwlin t)twlJhL Juyw

linq, nplt J.l.pw wtipwyqwb 1: 0,1°C pwdwutimuulihp mlihynq 2hptiw~wt)t: 
4.hP2ltllu tllhrnp 1: nlilJrttiJ.l.wb Lltlilt uhptihplt tili2: UUn[Cllihplty qmpu ([Jnqpltu) 

limJiitllhu wtipwylihL limjuwrnltlll 2hptiw~wt)t: "UzhL 2hptiwurn1tfiwlin tltnJl.'llt 

Uql{pnttf lL WtllW hhrnhhL 2hptfwurnltfiwlilt t)tnijmJumf6JWU!} wunpuhplt tfli2 h 

q.pumti: <l>nP.'llt qhp2mti nLUmuuwultpJ.l.nrt Lflt2w1.f.mJJllt hwtiwp qbhL 2hptiwu

mltfiwlilt tltntltnJumpJwli qnp[!' [JwJuqwb dwtiwuw4lty: .CwtihtiwrnhL, npnzhL 

wunpuhpmti rnwpwytiwli uwhtiwun h [JwrnwphL httpw[Jwynt[6JOtliuhp: 
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UCluUSUUQ 57. 

Cfi~wnmpJwfi }lfitnhfiu}ulmpJwfi npn2muf! wfi2WU11llliJ wbfuwppm 
qwq}l pwfiwqp hlltiwfi qpw (pum .Pnjuhfi-Phfiuhfi}l) 

u;mplip u uwppwl/npnulf.rlip. 

Otmb lJ. ~btwb utpt.ftp, pnTJ.JmQilhp, mtpllutp, bwTJ.ltljutp lJ. wn pmuw-

4wu u1mp, Ba(OH)2 -fl 0,025 u tmOntJJ3, 0,025 u HCl-fl tmOntJJCl, ~tllnt~

mwthflu, mhfuuflljwljwu li2tnp lJ. l!2nwpwptp, 3 hwm ~300 lit mwpnqm(3-

Jwu ljnuw~lll}tnmtuunputp ljtn muhynTJ. Juywuntj_, pwuqfl~, 2nLJl: 

Uzjuwmwf.rp/1 [!lipwyp[!. 

10 q. mumliuwupptj_nq uJntfCln mtqwtj_nptt pwuq}l~lt UJ.WJ14lt lit2 lJ. ljw

fuht Juywufl ljtnfly: <l>np~wunpfl lih2tYilht10 lit Ba(OH)2 -fl 0,025 u tmOntJJCl 

lJ. 2-3 4wf3ltt ~tllnt~mwthJtu: UJumhtmll Juywu}ly ljwfutj_wo tqwpljn 2wm w

pwq lt2hyllhttltnp~wlmpp t1t2 lJ. htplitmplj l}tw4ht (ulj. 42): Un!Jun ljwmwpht 

uwll. utnntq}l~ $np~wunpfl hhtn, tf}lWJU wnwuy pmuwljwu ulim2Jt : 

ulj. 42 <Pnpdwfinp lUlWnDlpJWU 
ftumlifiufttfmpJmfip npnllifnt hwuwp 

u2tttltnp~fl uljflqpn: tJpljm tltnp~wunputpu l:t dwliwuwlj wn dwliwuw4 

ptpll 2WJldht= eu~wnntJCljWU htmllwupntj_ WU2Wtnt{wo C~-n ntw4ymli t: 

hfllipp htm lJ. t{tr2flilflu JummpJTltunl}tnppmumli t: 

Ba(OH)2+ C~= Ba CO!+H~ 
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Utlj-tpljm dwtf)ly htmn 2il~wnwljwu U.JTlLJCltl tltnmwunpfly hwilht.- WJu wrtwq. 

titwl!hL lJ. il2hL l}tnp~fl wtj_wpmn: <l>nm[Jwljwu lJ. ummqfl~ l}tnp~tuunpuhrmuf 

tqwpmuwljlj_nTJ. hfllipn mflmpht HO-fl 0,025u tmbntJJClntj_' liflu~ll tj_wpqw
qnLJufl wuhtmwymli [! 

Ba(OH)2+2 HCI= BaCh+2 H20 

Otlfly wofuwf3f3nt qwqfl L(lwymyfl~ l!tw[Jmtfjly fumuwl}thtnt hwliwp hfllipfl 

m}lmpmlin 4wmwpht hwliwtqwmwufuwu tltwl! UIWJiiwuutpmli (ulj . 43): 

Ummq.fl~ l}tnp~wunf3n l!wphllt t: mfltnflbt wtl_htfl 2mm' upw lih2 h}llip[! LYilh
LntY 20 pntqh htmn: 

'&lj. 43 <Juipft flllUnlJPl! mftmplitm 
uwpp 

Utnmq.p~ lJ. l}tnp~uwljwu wunputpp tnptnpliwu WJlfljntupuhpfl tf)lQll t

qwb mwpptpmpJmun mqqwljflnptu ljwtqtj_wo t: 2il~wnmpJwu htmllwupm{ 
WUQwmlj_nTJ. wbfuwppm q.wqlt pwuwtW hbm: 

U2fuwmwupfltwt{ WflflJntupn ljtufut{wo t: l}tnp~p otqmflliwt mllnqmf3Jm
Ufly: 

(a-b)·K·0,55 
/ 2 = , npmtq 

p·t 

a- ummqp~ l}tnp~wunp{ltqwpmuw~mpJwu mflmrnfwu WflflJntupu t:, 

b- tltnp~uwljwu wunpfltqwpmuwljmf3JWU tnflmpliwu l.UJlflJntupu t:, 
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K- HCl-p mptnJltfwu ntflllnttfU t, 
0,55- wofuwpl'}m qwqp pwuw[Ju t tfq-ml, Oflt.! hwtfw}ldbp t 1 tft 

0,025U HCl-11u, 

p - pw2t1 wopu t, q, 

t- mlinflnLJC}JntUl}, chutf: 

<l>np~t.! [Jwmwpb.t ub.!JJwltlt 2b.ptfwumpfiwup li 3(tC U!WJtfwuub.pmtf: 

Sq1w1utpn hwtfb.tfwmb.tli WJliJ.Jmupub.lit.! qpwuyb.t f'}. 41 WflJmuwltmtf: 

ilflJhlUW[J 41 

<Dnp~l1 wp1J.JntUp!Jb.pl1 qpw!Jytfwu wrumuwlt 
. ------ .----··· ... t1U-jl 

··-,.- .. ------
.,:; .c.- Ouniwlnnq(] llwtlww,tit Ou,twnmF~-
0. '"" ll>nJl.'lil -0 N ' JWU plimtli-~~ UJWJtiwu- Op]hqm .;.o- o3 mlm- umm-

lltnJl.'l 
uMmfiiJnLU[) 

ulipn "' ~§ ul!llttPil 
tlhJ121l qill tiq/qd 3 TtnLFl 

Q o:l-O 

utu)UJIJP 
2bpuwu-
mtofiwu 
30"C 
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UCUJUSU1JJ:l 58. 

oqp ppt{rnb"fi}lturufinniJ! b"tniJ. uhpuhp}lltniJ.U}lg 

UfTltfiJlifl lL uwppwt/nJ1nullilip. 

Q.niJ.tliultm qnpbl1p, ynphup OLWO ub.ptfbp, NaOH-11 [Jwtf KOH-11 lultm 

tmbntJP, pwdwlt, tfwpfu, Dmuqhup l}lnp~wunf'}: 

Uzfuwmwupft !J{Jpwgpf!. 

lJwtwup ltwtf Cl.nrnliultm qnJlb}lpp qb.ppu tfwumtf mb.flwtlnpqwo Dmu

qb.up l}lnp~wunf'}t.! [Jpunq ~wl}l tyl.ib.t btwb ub.ptfbJlntl: C)pw tfb2 lt2b.y!Jbt 

NaOH-}lltwtf KOH-}llultm tmbmJJC}ntltYtlwb l}lnppp[J l}lnp~wunf'} li luyw!Jntl 

hhptfb.mplt tltwltht: 

uq. 44 Cli!WODlfJ}Wli dwlfwliwq 
ppifwulift /J[wlimlfp gnl}g mi/IUJ 

UWflp 

<l>np~wunpp ltn11ttu qmut1n11 b.tmumpu nb.mpub funllntlwltlt oqumf'}JWtfp 

tfltwyl.ib.t llill!WltJW o!Jltw~li lunllntlwlt li upw tflJ OWJflt! P2by!Jb.t ubp[Jqwb 2PP 

tfb.2 (u[J. 44): .Rtuup np wunramtf b.11w0 f'}JC}qwbput] lttwuqmtf t btnll ubptfbpp 

ltnqtipy, }lult ub.ptfbpp zu~wnntf'}]tllU hbmiiwupnq WU2Wtnqwo wofuwf'}f'}nt 

Q.Wqt.!' hhtfpp ltnlltf}ly, WU!W tflt2WtlWJ[lnttf OIJ.TJ unupwumtf t, UflW bwtlwlt! 

l{tnp~w!Jnpmtf l}lnppumtf t, fiuzmtfu uulJumtf II npnz dwtfwuw[J hb.tnn ubplJ-

1\wo 2hlflt! lun11nt1wltntl pwmpwumtf t: Otnll ub.ptfbpp ltn11tf}ly oqft f'}JC}qwo

lll1 lttwumtft.! ynl]y mwt qwnt1n11 tfwplult tfp2nynq, pult wu2wmqwb wbfuwf'}

l6nt Q.wqu' h}ltfpft mpmpmtfnq: 

Qruqwhbn l}lnp~ qwmwpbt l}lnp~wunf'}mtf wnwuy ub.Jltfbpp II hwtfbtfm

tnbt lun11nqw[Jubpnq ub.p[Jqwb 2Jl}lzwpdtfwu wpwqntf'}Jntuuhpn: 
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UclUUSUUQ 59. 

Cfi~wnwlj_wfi qnpc'nulJ.gp npn2mUp 
JDlitWUlDl h OUtWJWij_pp Uhputpp UntD 

cu~tunmlJ.mu qnpomlJ.IlYt! z{I~tunm[c)JWU nu[c)wypmtf wu2wuntwo C :02 

qwl.lP ptuuwlJ.p hwpwphpntf3jlllUU t' 4twuqwo ~ -p.U: upp Ollll.lhU 2U~tur- .'llU

lJ.wu UJntf3 oqmwqnpotl_mtf hu wbiutu211hflt1 zuz.wnwlJ.wu qnpowlJ.p\Jtl hwtl _ tw

uwp t tfhlj_p, Jm4 fiwp~Lthpp lJ.huuwpwumlJ.mu opupq.wytfwu dwtfwumlJ., npTTlflUp 

hwtfwptl_mtf tu [c)hpopupq.tuywo tfpwym[c)Jmuuhp, mLl.htll zwm f3f3Ll.wop ~ u t 
owtuuLJ.mtf, pwu WU2tutn4_mtf t C02 qwq, u 2U~wnwlj_wu qnpotulj_ftyn tfhb-tllY 

tltnpp t: cuz_wnntf3JWU flU[c)wypmtf opqtuutulj_wu f3f3nLUhpp ptuJptuJtll= lilnt 

l].hll.lpnttf zuz.wnwlj_wu qnpowlj_pyn tfho t tfhi.Uty: 

VJTitplip b uwppwtfnpnulblip. 

Upllwotulllt4ft 1.t ynphup btwo uhptfhp, NaOH-ft lJ.wtf KOH-ft 20%-w

uny tnt001Jf31 tfhf3ftthU lJ.wll.lnljtnntl_ Uhplj_tl_wo 2nl!1, U2IDWf1, ntUhtp, pWLI 1}1~ 

I31lf3ft dwll.ltutlhuuhp, 2 pnll.lhtuuny wtl_wqft dtutftuynl)y, tu~LttulJ.Jtu pwdwlJ.Ut::::~hp, 

4tuf3nyftlj_uhp, tull.ltu4JW .'Jnllhll, 250 tft mwpnll.nLf3JtuU lJ.nuw.'JlL tJtnp.'Jwu '--mf3, 

zl!~wnwlj_wu qnpowlJ.yft npnztftuu uwpp l12h11tfw~wt1t: 

U2/uWU11UUpp lJUPWYPlJ· 

3mlltutnm uhptfhpft zll~wnwlj_wu qnponlJ.ftyn npnzhtm htutfwp tltnp.'JwL..Iun

I<lfl lj_hun tYUht wpl.twowll.PliP btwo uhptfhpnLJ.: <l>np.'JtuUnJ3P. lllflufl tltw ._. lJ.ht 

tuywuntl, npft tuuypft tfh2 wtfptuytlwo t pwdwutfmupuhp muhyn11. oulJ.w.'JU te--un

TlntlwlJ.: lUnllntlwi.W OW)pmtf 4tuf3nyft4ft oqunt[c)JWUP tfmyuht tift lJ.wtaftl uhiplJ.-

4_wo 2m11 (ulJ.. 45): Uwppft tfh2 umh11btlmtf t tltwlJ. tf[c)untnpm: Uwppn tltn --:-11.'Jft 

ullf3wypmtf ll.ltuhhtlltuJmu 2hJltftuump6wumtf l.t z.wtltht, 13h 4tuJ3Plll lunlln~tlw

lJ.ntl ymyuwlj_ft ptuuft pwdtuutfmup t wuyumtf hplj_m pn~Lthft tJU[c)tuypmtf: 

.C.wztlmtfnlJ.wmwpht tiP pmup wuqwtf u numpht tfll2ftu tatlwpwumlj_u:,___uun: 

Utnwytl_wo tfhontf3JnlUtl (Atftf) wptnwhtuJtnmtf t zu~wnnt[c)JtuU nfltawm;---.--mtf 

160 

tnwutl_wo I3f34.WOUp lt WU2tutntl_wo wotuw[c)[c)nt qwqp owtl_wtuhpp tfll2lt hllWO 

111wpphpm[c)Jmun: UJumhhmh pwy tuuht uhptfhpmJ. t!J!.Ituo tlmp.'Jwfm[c)nllq.ptu 

ulj. 45 Cfi~UJTJW/jwfi qnpbwljgft 
npn2liwli uwpp 

tfh2 ft2hyuht NaOH-p 20%-wuny tmOmJf3n4. f31124.wo Oll.tu4w.'Jll llltntntlwo 

pwti}l~ f3ntllf3: <l>nmwunf3n tltwlJ.ht, ~wtltft~ lunllntlwlJ.p tfh2 tfmyuht tfhlj_ 4tu-

13Pl utplj_LJ.wo 2nLI1 11 4ni.Wu hwztlht 4tuJ3PLP zwpdtfwu WptuqntJC)JnLUtl: Uju 

q.hlllJ)mtf umwyLJ.wo t.ftomJ3JntU[! wpmwhtuJtnmtf t zu~wnm[c)JWU {!UJC)wypmtf 

4twl14_tuo I3f34.wouft owLJ.tuLtl (Btftf), pwuft np WU2tutn4_wo wotuwf3[c)nt qwqn 

4twu4_mtf t hftupft 4nlltflly: Uu2wtntl_wo C~ qwl.lP owtlwtn hwtlwuwp t B-A 

(C~=B-A): .C.tml.twpwp, zuz.wnwlJ.wu qnpowlJ.py{! hwtl_tuutup 4t!lup 

cq B-A 
-----
q B 

<l>np.'Jp wpq.Jmupuhpn qpwuyht wrumumlJ.mtf (w11. 42) 

UrumuwlJ. 42 

<l>nll~lt 
C.w2t1_WI\110, lhf 2 Jlntqhp tJlii3WYDOUJ ~wnwljwu qnJillwljltyu 

lljWJtiwuuliJlu 1 2 3 tiil21tuo B_::-_A = ~SJ2 
--., B 02 

llnluuy htati Pit 
- (A) 

<iltiDntl. (B) -
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OutwJwllf\Jl utptfhpf\2itiwnwlJwu q.npowllfliJt:J npn2htnt hwtiwp tlhpyilht 

ynphuf\ utputp 11 llwrnwpht qhpnhf\2JWL !Jtnp~f\ wnw2f\il tiwun: Uwppn hw

qwphtntY till pwuf\ pm.qt hhrnn hhtniihtlJwpfllll 2WJ1duwut:J 11 hwtint.ttlht, np 

upw q.flJlPt! .W !Jtn!JtnJutlmti: C.tmltwpwp, WJU q.h1lJpntti 2UiWnntp]WU dwtiw

ilwlllltwlltlwo II WUl;!Wtntlwo Q.Wt.thJlf\ owtlwtfl!Jtn!JtnJunqapnu illllwtnwpqht, 

2it~wnwtJwu qnpowllf\yn hwqwuwp t uhllf\: OiliwnwlJwh q.npowllf\yn lJwpt

Lil t npn2ht hwlt wtlhtll 1lJWJlt.tmilwli!Jtnp~ntl: 

r lAJ. 46 CfilWDW/jwfi f}Ilf1Uwljgft 
npnzliwli UWJII} 

1-ubpdbpnl{ IQ[IWO" l!ntnlil{w6bp, 
2-{uniJ.nl{wl{lilip, 3--Jugwli, 4-\unLI{lim 

C.wqwpht p. 46 ulJwpmu 1lJWIDqhpqwo UWJlpt:J: lijntqhtnf\ lih2LYUht IJ.hp

lJwo 2ntJ1, f\ulr hpqm lrntnill.rwilhpf\y tihllf\ tit~ 1/5-it ~w!Jtntl LYilht ynphuf\, 

UJmuf\ ut2' wp11wowqf\llf\ btwb uhpuhp: Lintnilltwuhpf\ rtpwilt:J htptihtnf\4 

!Jtwltht wuyp muhyn'l. JuywuntJ., npf\ tih2 wtipwytlwo t ontl_wo, tflt OW]Jlt:J 

IJ.hpqqWO 2ttf\ Uhl;! f\2hytlw0 W1lJWq]lU Junqnqwq: 5nphiJ.f\ uhpuhp UJWJlnlUW

qnq lrntnill.rwJf\ hhtn uf\wywo Junqnqwqmti utpqqwo hhqmlrf\ tiwlrwpq.wlrn 

ill!Jtn!JtnJutlmti,f\ult tipuumti hhqmJ.rn J!WJl~Jlwumti t: 
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UOIUUSUlJQ 60. 

upuphplt uwppwf/npnuflllip. 

CwpwpwuiJ.lJtp, 2WPWJ1, 1-2t OWqWl ntiJ.hyn'l.!Jtnp~wiJ.np, pwdwll, 2J1W

]f\U pwquf\p, 2hJ1UWiW!Jt, liJ1W2ntJ1, titmwqwlJwu ]Of}., K~r2~1 Juf\rn ooupw

llwlr ppm, llwtwil, u1lJf\J1tnW]Jlny, NaOH: 

Uzfuwmwllpft []{Jpwyp[J. 

OwpwpwuulJtpn tmbht 2wpwpf\ 40-50 tit 10 %-wuny tmbmJpntti, WJU 

tyhht!Jtnp~wunpf\ tih2,!Jtwllht Juywilntlii pn11.hht npn2 dwtiwilwll: liJ[mthhtnii 

qpw qpw wuyp muhyn11. Juywuf\ oq.ump]Wup hwpuwphyilht 5-w~II W1lJWlJJW 

Junqntlwll: 1Un11.ntlwllf\ till OWJJlt:J f\2hyilht 2Jlntltytlwo pwuf\ tih2 II upw t[pw 

2112t1wo tlf\fiwlrmti hwpuwptyilht 2Jlntlt1Jtlwo !Jtnp~wunra: Ulmtan tnh'lwtJ.n

Jlht 30-35 °C 2JlWJf\U J!Wquf\pmu (uq. 47): 

"V!J. 47 UUJftpmwJftfi julinpDlli[J 
gmgWIJI1IHI uwpp 

UU!f\JltnWjf\U Juunpuwu htrnl1wupntl WU2WIDqwo woJuwppm Q.WlltJ 

LYtlmu t !Jtnp~wunpf\ lih2 11 WJiltnhll.lly 2ntJlt! q.mpu li11.mti: ntwltyf\wu [!{tpw
ilntti t hhtniiJwtlrhp1lJ' 

CJI1206=2CH3CH20H+2C~+S6 ltltwt/Unt 

<bnp~wunpmu woJuwp{ant Q.Wt.tf\ wnqW]ntt(}JllLUt! UtnntQ.ht uwpJuf\ oq

lintp]WUp l.rwti hf\upf\ Juf\m tntOntJtantl: 
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IUtinptiwu html1wupml wnw2wywo ull!ltpmn qwphtlt t pwywhw]tnht 

~nptiwu tflt2nyml qwti )uwnumpl].lt tit2 Pit~ pwiJwqm~Jwtip NaOH-lt 11 tilt 

pwiJlt J!JnLJllill titmwqwqwiJ JOI]. wtlttwyllhtml: upp WJI]. UJ.WJtiwuutpmti 2W

JlnLUwqmti tup mwpwyiJtL., WUJ.W uUJ.ltpmlt wnqWJnLp.JWtip IJummti t Jnl].r$np

tilt tiwiJpl].tqltiJ IJumqwOp, npn qwpttlt t npn2h1 hnmnq: 

fl.twqyltwu niJ~wumti t htmi1Jwt lJhfltll· 

/H 
CH

3
CH

2
0H + 41

2
= Cl3 -1 + 4HI 

""-oH 

/H /H 
C13-C-I -c13 +HI 

"'-.OH ~0 

/H 
Cl3- C ~ + NaOH = HCOONa + CHI3 

0 

UUJ.ltfltnt! qwphtlt t htuJtnUwptpht 1Jw11 Jultm ObtipwqwiJ ~~tllt tiwuuwq

ympjwtip K:zCr20rlt nhwqyltwJntl: 

Chmwqnmtlnll tmOmJ~lt tit2 qyht ~Cr20rlt tilt pwlllt J!JntJlhqiJhp, w

tlhtwyllht ObtipwqwiJ ~~tllt tip pwiJlt qwpltt l.t mwpwyllht= Qpntip tltpw

qwiJqutiwiJ hhml1wupnq K2Cr~lt l].hqltiJ qmJIJn l]tn)uqmti t qwuw~ntl: UJI]. 

UJ.WJtiwhubpmti wnw2wiJmti t pwywJuwtl].hhltl]., npn qwpnq hup qqwt hn

mnq: 

fl.twqyltwu niJ~wumti t hhmi1Jwt qhpUJ.. 

K:z(:r:z(),-t4H;zS04+3CH3CH20H=K2Cr2(S04)4+~COHtCH20 

2 ~it J!WJl~Jl opultlJ.n wuyiJmti t ywOplt' Cr2 03-f ~~qwOIJlt WU2Wtnnt

tinq: 
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UCIUUSUUQ 61. 

Uu)ltwq}l wlfmJnlntJlJWfi npnzmul! b"t.DIJ. uhpubpntu 

UJmP/:;Jl 11 UWflpwtfnJlnuf{J/:;Jl. 

e>nptiJlt, qwpm qwti ntnnlt OtwO utptftp, NaO-lt 1 %-wuny tmbm~, 

O,ZU wytmwmwJltU pm~tp pH-5,5, OULWJlt 2%-wuny tmOmJ~, 6tiJwUJ.wltJw 

uwuq, wUJ.wltJlll ~nqtp, qqwpylt wtlwtL SO tit ytumplt~mqwytiwu t]mp~wun~, 

pwctwutimiJputp mutynq 10 tit-wllny t]mp~wun~, 25 tit-wllny ~wtltlt~ qtwll

utp, 111 5 tit·wiJny pwctwutimupiJtp mutynq qwpnyltqutp, wllwtltmltlt 11tw

J!IlflWtn0Jl lt2tnpiJtp, 2JlWJltU pwqiJltp, SO tit-wllny ~wtltlt~ l]tnp~wun~, 100 tit

whny qnuw~11 l]tnp~wun~, yhiJmplt~mq, UUJ.hqmpn~nmntihmp, ~nmntthlJmpn

lJntnJllttftmp: 

Utlfti wqft wliewumuf lJ. 

l{hpylltt ynptult, qwpm qwti ntnnlt 4 qpwti Otwb utptftp, mhqwqnpht 

6t1JwUJ.WQJlll uwlil].lt tih2, wtlhtwyllht tilt l]tnpp qqwpylt wqwq, 10 tit 1 %-w

uny NaO-lt tntOntj~ l.t IDJlOJlht tfltiJ~I.t tiwbntlW umwyrutin: IUwnUntJll].lt qpw 

qp4ftu wtlhtwyllht 5 tit NaCl-It tmOmJ~ l.t 2Wflmllwltht mpnptt: UJIJmhhml.t 

UnLUUJ.hU4.}lwu mhqwl]tnJuht so tit Owtlwt mutynq yhiJmplt~mqwJltU l]tnp~w

hn~lt tih2: UwUI].t! l.t UWUI].Wqn~n tip pwiJit wuqwti nqnqht n~ tito pwhwqm~

JWUJ! NaO-ft tmOm]pntl, WJUUJ.tu, np umuUJ.hhqltwJlt Owtlwtn ~wliylilt ~ 

45Ut-fty: <l>np~wlin~lt UJ.WJlntUwqm~]mlin WUJ.WQJW ~nqntltwtl )uwnliht l.t tftq 

dwu tllWhht uwnliwpwlimti (Jmpwpwli~tfl 20 pnUJ.tli titq )uwnlitt): <l>np~w

lin~n hwliht uwnliwpwlilty, mtqwqnpht ytlimplt~mqlt ti1i2 11 15 pnUJ.h m11n

ttnt~JWUJ! hli~plJht ytlimfllt~mqwyuwli 5000-6000 UJ.tnnl]m/pnUJ.h wpw

qm~Jwllp: <l>np~wlin~lt qtpltiJ hhqmq 2hfltnt! (wtiptwttlt UJ.Wtnpwummqn) 

ttqm20t~Jwtip tyllht tiwpmp 11 ~np tltnp~wlin~lt tih2, tltwltht 11 hwpq hqwO 

l].htllpnu.fUJ.whht uwnliwpwlimu: 

U1u W2)uwmwupmti mumtfhwultptlmti t wtflttwttlt WJltnWJ!22WJltli wql].h

\JOl~Jmlin outwJlt qpw: Utiptwttw ~tptftumn pntJuhplt tit2 2wm mwprnbqwo t 

u WJU outrnli hltl].flntltttmti t tfltli~u tiwtmnttit: Urntmnqwli qumltmdtl].wqrn 

165 



~hplihump wqq.hympJwlip 6hrwtlmli t lfltu~l.t qumlJ.nqwJlt, npn uhplflt uwqlfp 

lJ.nqlflty oqmwqnpbqnui t nplllhu tuhpqhmltlt It lllLWumplJ. UJntp: 

<CjullLwupup/l (umpumpwm/l) UfWtnpwumnulp: 

Ull2wmqwo wlfltLWLtP wltmMntPJnLUt! npnzmli hu liwpmp OULWJP hw

mmlj UiWUtpwumwo LntOnLJfclP oqun@JWtlp.: Qwdwulimupuhp muhynq 10 tll 

mwpnqntpJwlip liwpmp It ~np hpljm tfmp~wunpuhpp lih2 LljlhL 3 liL 0,2 u 

wyhmWlllWJPU pnt~hp (pH-5,5) It 3liL2%-wuny OULWJP Lntbm]p: 

U2Ju wmwup/l f]{JpwyprJ: 

uw}uWUIWUlprnumwo tftnp~wunpuhpp UiWPntUrnljmppuu{! phpl.t zwp

ctmlinq }uwnhhL It mhqwqnphl 40"C 21lWJpu pwquppp lih2: t;pp tftnp~wunfcl

uhpp 2hpliwump6wun hwuup pwquppp 2hpliwump6wupu, upwuy qpw wqh

LWYUhL 0,5 liL ~hplihumwmM utrnmpwummlt It WJU qqmzmpJwlip }uwnuhl: 

lllhmp t muhhwL llwl.t ummqp~ tftnp~wunp, npmhq wnljw hu J!OL"Il pwqwq.

pwmnliuhpn, pulj ~hptftumwmM utrnmpwummltlt tftn}uwphu L!Jll.ntli t 0,5liL-

2mp: <l>np~wunrauhpn ljpltltu mhqwqnphL 2PWJPU pwqu)lpp lih2 30 pnlllh m

l.tnqmpJwlip: UJunthhml.t tftnp~wunpuhpmli nhwljypwu l).wq.wphyllhLnt hw

liwp q.pwuy qpw wtlhLwyuhL 2 liL 1u HCl-lt LntbntJP It }uwnuhL:Uutw Jntpw

pwu~mp tftnp~wunppy qhpyuhl 0,5 liL }uwnumpq. It LYUhL 50 liL mwpnqmp

JnLU muhynq ~wtftp~ tftnp~wun{ap lih2, npmhq uw}uwlllhu 4ltunq ~wtft LYJlWb t 

2ntll, 1liL 0,1 u HCl-}lLntbntJP It 5lJ.wtaltl 0,3%-wuny Jnl).p LntbntJP 3% -•u
uny KI-p LntbntJJanttl: <l>np~wunpuhpp lllWPnthwljntpJntUt! 211ntl hwuyllhL 

lfltu~l.t UP211 tftwlthL It tuwnllhL: uhpljqwo LnLOntjpuhpn Ulll.hltmpn~nmntftm

pnq q.pmhl 595 uli WLPPP mwlj (~nmntLhlJmpnljntltlihmpmli ljwplfltp LnLUW

pwli}l~ntl) 

Uli}lLwlllt wljm}lqntpJntU{! hwztlhL hhml.tJWL pwuw~l.tnq 

AA EK -E0 . 2·2 
EK 60 

npmhq A..t... -WlfltLWLt)l wljmlttlntJajnLUU t 1liq hpl).pnt.}lqp hurawpljqwb OULW· 

Jnttl 1 ctwlimli lliL ~hplihumwmM LntbntJtal.t hwztlntl., Ek It E., ummq)l~ It 
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tJinp~uwljwu LntbmJpllhpp Lntuw4Lwlintlit!, (uwpJ>lt ymywuwlJ.lt lfltwqnp), 2 I.L 

2 qhpwhwztlliwu qnpbwljltyt! 1 dwlflt 1liL ~hplihumwmM LntbntJPP hwliwp, 

60-n 1liq owLWJP qhpwhw2tl.wpljliwu qnpbwltltyt! (3liL 2%-wliny LntOnLJJat! = 
6()tiq): 

Umwyqwb mti.JwLilhp{! mhqwq.phL WllJntuwljmli (wq.43) 

UllJOLUWlj 43 

fltunu.luw- ufntfill Ulflttlllll .Ctufuwl!Jlltpp Uti}ttw-

M uptnl.n'l ljWUq.tl.wh£!, UI.WU\flWU-
tntbnLJPfi E595 ljW]plJ 

UJIItPD q. mmljp 
OWtl_ Wll!, tf l wl!mMm-

bwtl.wm,llt PJOLU[! 
1 UU\DI4Pi 

z 
3 

4 
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UCtuUSlfuJ:l62 

lnumwtwqll npnznuiJ! ~wpmn!}>ptii tqwtwpfibpnui 
(f!UW l!wJ:up L. Otqwppfip) 

nmuwltwu J!22lt ltwmwtwt.tlt ~ltl.lltntnqftwltwll qhfl() 2lt~wnntpjwlt 

hhmlLwltpnl{ wnw2wywb 2f1Wbhlt lll.hflopuftqft fihqptfwlt lih2 t, nfllt dwtfw

IJwlt WfiW2Witnttf tit 2ntfl lL linth\tllltWJftlt JaJal{WOftlt: .ChmlLWJ!Wfl\tWtnWtW

I.[WJft wltmfttlmpJWiip 4wpht]t t qwmht pmuwltwll J!22lt 2U~wnnLJaJWU ftltmhlt

ufttlmtaJwll lL ~fti.Jltntnqftw4wll l{ltfiwltlt tfwuftlt: 

UJ11lfiJ/;p u uwppwl[npnu!lJI;p. 

e,tumpft~mq, ltwpmn~ftt]t U!Wt wplthfl, lt2hnp, lt2nwpwflhfl, hwfuow

U!WltJw uwuq, pwup~ JanLTJ.p, ~wqwf1, H~ -It 0,1 1J tnLOnLJJa, 10%-wuny 

H~4 -It, 0,1 1J KMnOdl tmOntJ~hp, liltltflnJ!JnLflhtn, pftlfPwltwll pwdwlt

lthfl, 200 litltnllw~LL tltnfl~wunta, 4wpnyftltllhf1: 

U2fu wmwfJpft !]llpwltyp!J. 

4.hpyltht lJwpm~t.fl 2q JaWfltl U!WtWfl, hwfufiWU!WlJJW uwltqft lfh2 

ltl{wpyft liwpntfl wl{wi.Jlt hhm tnflnflht linm 30 flOlll.h' wumltfiwuwpwfl wl{h

twyllhtntlSO lft2mf1: .Cbqmltn pwlfhtltwlf tnflnflwO I.[Wllql{wbn mhqwtltnfuht 

yhllmflft~mqwJftu t}tnJl~wltnpft lfh2 lL 10-15 flOU!h yhltmpft~mqht 3-5 hwi.[Wfl 

lll.tnnLJm/ Jlnlll.h lli.WJlfwullhflmlf: 

4.hflyllht 20 lit pwtfl{wop, pwdwllht hflltm tfwuft lL LYllht 200lft owl{wt 

mlthynq tlmfl~wllntallhflft lih2: t).flwuyfly lihltft lih2 ~plihltmft WU!UJWltmlt

l{wytfwu lllll.wmwltnl{, npn OwnwJmlf t nfllll.hu ummqft~, wl{htwybht 5 tit 

10%-wuny bMpwlJwu taf'}m: liJumhhmLL hflltm tlmJl~wunpiJhflft tlflw wtlhtwy

llht 20 lft2nLfl, 3 lit 1 %-wuny 2flwbuft lll.hflopuftq LL tlmmwunpuhfln 20-30 Jln

lll.h tanqltht uhl1Jw4wJftll 2hpliUJumftfiwltft U!WJiiwulthflmli: t).flwufty hhum 

t}tnp~ltwltwu wllntamlf, ~hflllhumft qnpOmuhmtaJmlln qwqwflhtm lllll.wmwltml 

wl{htwyllht 5 lft lOo/o-rultny ObtfpwlJwlt tatam: 4wmwtwl.lft ltnqtiJty ~J)WJJ)WJ-
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tlwb UJhJlnpuftqft wl{htynL4ll mftmflht 0,11.1 4wtftnu.lp UJ.hflliwuqwuwmnl{ w1u
J)Wb, tfJtiJ~lL l{ WflflWqnLJU hflwuqft UJWhU!WUl{ ht () 1 flOU!hft nUtawypmli: 

5H~ +2KMn0,+3H2S0,=2MnSO,+K2S0,+~+8H20 
llwmwtl.llt w4mfttlmf'}Jntlln WflmwhwJmht bwfuul{wb 4wtftmup lll.hflliwu

qwbwmlt tiJtt]tt.Jtmflhpft pw1Jw4nl{, nJln PWJJ)WJtlht t ~hfllihumft Wl.[qhymtaJWIJ 

111wll 1 flOlllhmli 1q f'}Wflli pmuw4wu UJmpft hw2l{nl{: Ummqftl tltnfl~wun

pmli mltmflliwu l{pw wl{ht]t 2wm 4wtftmup lll.hflliwuqwuwm t bwfuul{mli, 

pwiJ tlmfl~IJw4wult tlflw: 4wmwtwt.tlt w4mltl{mf'}JntU() {pwJpwJl{wb 2flWOuft 

UltflOJ)Uftqft J)WUW41)) Of102l{ntli t Utnntqft~ lL t}tnJl~UW4wiJ 1Jiim2lthflft tnfttnfl

UwU l{pw bwfuul{uu'l 4wt.Jtmlflt lll.hflliwuqwuwmft 0,1 1J tntbntJtalt pw1Jw41J

bl:ipft tnWfl[!hflntPJWiip: 

.Cw2tlwfl4n 4wmwpht hhtnlLJWt ~nfllinqwJnl{, 

x= (aT-bT)·50·50 
H·20·30 

Ofltnhq x-ltwmwtwt.tlt w4mfttlmtaJnLUU t, 

a- 0,11.1 I<Mn04-lt pw1Jw41J t lit-ntl, nfln bwfuutlht t ummqft~ mwpph

flWltft tnfttnflliwu l{JlW, 

b- 0,11.1 KMnO,-ft pw1Jw41J t lilttlttftmphflnl{, "flll bwfuul{ht t tltnJl~uw-
ltwll tnWJ1J!hflw4ft tlflw: 

T- 0,11.1 KMnO,-It mftmflliwlt mqqmlin, 

50 H~rlt hw2l{Wflltlt qnJ10w4ftyn liltltflnlinthflntl, 

50 -tmbwlil.[l{wbpft nbqhwltntfl bwtlwtn, lit, 

20 - wllwtftl.llt hwliwfl tlhflYflWO ~hplihltmwmftl{ tmbmJ{<}ft bwl{wm, lit, 

30- ~hfllihllmwmftl{ nhwiJYftwJit dwuwllwltn, flOUJ.h, 

H- wuwt]tt.tJt hwliwfl tlhflYflWO ll)ntpft I.[Wllql{wbn, q.: 

4.bfl2llwlJwlt hw2l{Wf14l! wpmwhwJmht 1 dwlflt hwliw11: 
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UCiuUSUU~ 63. 

tl}hpopufnlwqlt hwjtnfiwphpnuif! l{wpmn:PIII.P UIWtwfibpnui 

upupl;p u uwppwl[npnuJUhp. 

l!.wpmn~lttlt U!WLWJlflhp, qwuwq, phJllti, J3Wfll(lt~, .'JWQ.WJl, 50 tit ltn

ftw.-,II tftnp.-,wftnra, ltwtwft, tftnp.-,wftnpfthp, 1 II 10tfL -wftny ltwranyltquhp, hltq

pnpltftnult 1 %-wftny tmbntJJ3, 2Jlwoftlt U!hJlopultqlt 3%-wftny tmbmJra: 

U2Juwmwupjl [!{Ipwyp!J. 

tllhpnpultt).Wl( ~ptfuftmn ltwmwtltlllt t hu{<)wJlqntti U!ntlt~hftntfttplt II tilt 

pwftlt wpntiwmltlt wtfltftfthplt opultqwynttit! lt hw2M. 2JlWOftlt U!hJlopult'llt 

PJ34.wbftlt: tlltpopultt).Wll.t! 2JlWOftlt U!hJlOPUlt'llt htm wnw2wylimti t hwtiw

tltJl (qntiU!thpu) tiltwyntraJmfl, nplt htm1Iwftpn4. U!hJlopult'lt! wltmlttlwftmti t II 

.-,tnp phpmti 2Jlwbftlt nftt).mfllt~lt (wqyhll!tnnplt) hwmltmraJmft: 

tlltpopultt).wqlt hwJmflwptpmtin hlttiu4_wo t U!ntlt~tftntfthplt opultqwy

tiwu 4.Jlw, npnftp pltftnftutplt 4.tpwo4_htn4. wnW2 hft ptpmti q.nLJftlt tftntftn

Ju m p pnu: 

l!.wpm~lttlt tiwppwo U!WLWJlt! phpht, umwuwl hJnt(a, rawul(lt~n4. pwtiht 

II LYUhl tftnp.-,wftnplt tfu2: l...l.hpyflhL 4 tftnp.-,wunrafttp II upwuy ti!i2 LYflhL 5-w

qwft tit hltt).Jlnpltftnftlt 1 %-wfty tmbnl]p: Ujumhtmii wnw2ltft tftnp.-,wftnralt tih2 

w4_htwyftht 1 tit2JlWOftlt U!hJlopultqlt 3%-wftny II 1 tit qwpmn~ltllt hjntp, hpq

JlOJlt). tftnp.-,wunramti' 1 tit 2Jlwoftlt ll!hflOpultqlt 3%-wftny tmbmJp II 1 tit pn

pwo 2ntJl, ltult hppnpt].ntti' 1 tit lJ.wpmn~lttlt hJnt(a II 1 tit ranpwo 2ntJl: Onp

JlflJlt). tftnp.-,wftnplt tfh2 Lyflht uw)uopnp 1 Jlnll!h hnwypwo qwpmn~lttlt hJntJd 1l 

1 tit 3%-wftny 2Jlwoft):t U!hflopultt).: .:::tt'lJlnpltftnftlt opultt).wytiwu t).hutpmti w

nw2wftmti t pltftnft II LntOntJ(at! qwnftmti t timq. q.mJfllt: Opn2 tiq.wymti mhTJ.J:! 
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t mfthunuf uwii qwpmn~lttlt hJmralt tih2, npn hltqpnpltunu II H2~ ~lt U!Wflnt

[lwqmti: 

uiht tfmp.-,wftnpfthpmti Q.ntJuhplt tftmfmJumraJmun, pwywmpht tftnp.'Jlt 

WJlt).Jntupuhpn II hi.Ulwltwynt(aJntftfthpn q.pwftyht wrumuwqmti (wq. 44): 

Uq)muwq 44 

<l>np.'Jlt WJlflJntupuhplt q.pwftytiwft WTLJmuwlt 

IUtnnltmpqlt ljwqtfn .Pnp~wltnpmtf 

Swpphpwl! il)l:ipopult!J. Lmbnt.JPit 
UJW(Int!nultnll HzQ .C.Itqpnplthnult q.m)lln 
l!wpum~lttlt 1 %-ullmy tntOnLJP .Pnp~wunpnuf 

hJmp 
1-f!lr ljlnp~wlmp + + + 
2-ptt- .Pnp~wbnp ... + + 
3-piJ. tjmp~wlinp + ... + 
4-flqljlnp~wlinp - ... + 
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UCtuUSUUQ 64. 

C}.th}uumqhfiwqfihp}l hwJmfiwpbpnuif! ntnn}l utptitpnui 

l).hhlunmqhuuuM:;pn zuiwnw~wu flJntf3ltY 2pwbult wu2wmnufn ~wmw

Llt~nTJ. lJ. WJU T).huW t.f}t2wu~JWL t.f}twynLf3JllLUubpn ~wtf qhp2Ulll~Wu nUT).ntult

wu (w~yhtqmnpltu) tJ!nfuwuynTJ. ~hputumuhp hu: 

IJ.hhltf).pnqhuw~lt hw}Uluwphpmtfn hlttfuqwb t ~hul}.wult pmuw~wu 

hJmuqwbplt tih2 2pwbult nUT).ntultilt (w~yhtqumplt)' T).ltultmpnphu~ntlt 

tfmytfwu qpw, nplt qhpw~wuqumtfn ntTJ.h~yqmti t: qmJult tJ!ntllnfumtinq: 

Uf11lfiJlip II uwppwifnpnufulip. 

fltnnlt f3P2Wb uhputp, tfhf3ltLhU ~wtqntjm, T).WUW~, pwdw~ubp, tJ!np~w

unf'}uhp, ~WLWU, 2flWJltu pwTJ.ultp, muhtltuhp: 

U2Ju wmwupft [!{JpwyplJ. 

fltnnlt f3P2wb ubputplt tiw2~n hhnwyuh!J 2wnlttiJhpn pwdwuht hp~m 

Lfwult lJ. LYUhL hp~m tlJnp~wunpuhplt tfh2: upwuylty t.f}t uwun tfwhwyuht 2-3 

pnlllh 2Pntlf hnwyuhtntl, ltu~ LfJmun f30TJ.uht um{npw~wu lliWJLfwuutpmu: UJ

umhhmll bp~m tJ!np.'JWUnpuhplt Lfh2 l:t wl{htwyubt Uhf3ltthu ~WUjntJIDlt LnL

Cmjp lJ. pnTJ.Uht5-10 pntqh: uhp~qwb ubputpn ttlwuwtll IDhTJ.wtJ!nluht tJ!np

.'JWUnf'}uhplt Lfh2: <l>np.'Jwunputpn LYUht 2f1nq, tlJw~hL lJ. T).uht 25-30 °C tqWJ

uwuutpmu: flpnz dwuwuw~ wuy tJ!np.'JUW~wu w{.m)ilntU Lftpltthu ~WlllntJtnt! 

~npyumu t: qnLJun, pwult np wuwhpnp llllllJUwuutpmu T).lthltf).pnqtuw~utpn 

ziJiwnw~wu uJmplty lutrnb 2pwbltun mw!ltu tiJ uhf3ltthiJ ~wtqmJmltu, npn l{h

pw~wuquuwu 2unphittl wuqmuwumu t: Dpb 2ntflt! f3WtlJhup m utputpu 

LYIJhup wtJ!uhlt Lfh2, wtqw npnz dwtfwuw~ wuy upwup unplty ~~Wtqtnhu: Dp~

pnpf). tJ!np.'Jwunf3lt ut2 hTJ.wb uhptfhpn t.f}t2m ~uuwu ~wlllntJm, pwult np t

nwyuhtltu ~ptfhumn (T).hhltf).flnqhuw~{!) pwJptUJqmu l:: 
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uatuUSUUQ 65. 

OutWJ.fJ hfulpnt.flqf! wti.fltwq :Ptptitfiuuuj 

Outruu (C;HJOOs)n wt.f}tlw~ (~wtf T).ltwumw~) ~hptfhumlt w~T).hynt)ilJWu 
mw~ l{hp t: wbl{mtf tfwtmn~wJlt lJ. qum~n~wJlt: 

Uwtmn~wu ll qum~n~wu Spntfhplt lJ. !bh!ltuqlt tmbm113utplt hhm wnw-

2wyumtf hu T).pw~wu nhw~yltwuhp: Outwu Jllf).lt hhm wnw2wyumti t: ~w

lllnLJID qmuwLJnpmti, ltu~ upw hltf).pntlt~y umwytlwb Ujnt)ilhpn (T).hpumpltu

uhp{!)' ~Wpt.f}tp, ~llilliUlW~Wpt.f}tp U WJL qmuwqnpnttfubp: 

upuplip II uwppwifnpnufulip. 

4zhnp, ~2fiwpwpbp, dwtiwymJY, 2flWJltu pwTJ.ultp, ~wf3n!Jltlt. ~Jntl{hm, 
iWtPlti pwdw~, 2hptiwi wtlJ, wblt~, OULWJlt 2%-wuny 2nh, pwt.f}tl f3nLTJ.f3, KI-lt 

ut2 tmbt!wb 1-ft tmbntJf3, qLltyhpltu u ~h!ltuqlt trubm113: 

Ublt~lt LntbntJf3t! lliWmpwutnhtm hwtfwp qwpm ~wtf mwph~wult 25 q 

wblt~t! mpnphL uwuf).lt tih2ll wl{htruyuht35-40°C mwp 2mp: LmbntJf3t! fuwn

uht, f3nTJ.IJht 30-40 flnlllh lJ. WlliW pwlfht: Qwul{wbpn ltp tfh2 tqwpmuw~mu t: 
wtflttw~ ~hputumn: 

U2Ju wmwupft [!{JpwyplJ . 

4.tpyuhL hpqm tJ!np.'JwUnf3btp, l}.pwuy ut2 LYUhL 8-10 Lft OULWJlt 2nh lJ. 

qpwiJ wl{htmyuht 1-2 tit wblt4lt 2fllllJltu u~l{wbpn: <J>np~wunf'}uhplty tft~n 
~TJ.UhL uhuJW~lt 2hptfwumlt6wumu, ltu~ UjnLUI!' 55 °C 2flWJltiJ J!WTJ.Ultplt ut2: 

lWJlt hltf).flnllt~t! npn2hLnt hwuwp tqwmpwumht JOT).lt )3nLJL LntbntJP (10 Lit 

2Pitu 2-3 ~wf3ltl Jnf).) lJ. WJu hwqwuwp pwuw~mpJWLfp wutt t.f}t pwult tlJnp.'Jw

~nputplt tit2: Outw lliWflntuw~nTJ. tllnp.'Jmunputplty, lliWflphpwpwp, wnw2tt-
lty 20 flnlllhu Lit~ wuqwtf, ltu~ hp~pnpfJ.lty' 5 pnlllhu ut~ wuqwu ~wpnylt
~nq qhpyuht uum2ll hwl{wuwp pwuw~ntf3JWUp ~wptyuht Jnf).lt Lntbmna llllll

PnLuw~nTJ. tlJnp.'Jwunpuhplt tfh2: OutruJlt hlt1J.Pntlt~ wumlt6wulty ~wfuqwb' 
l:l).t! tllnp~wunf'}utpmu ~umwuw mwpphp qmuwl{npmuutp: .C.ltfJ.Pntlt~lt 
u 4.J!{Jw~wu tPntlntU umwyl{mu l: ~wlllmwuwumzw~wqmJU, hbmn umumzw-
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l{wqntJU 11 WUJ.W pwt)l qmllwtfnpnui: lT)l~lll{JWt tltnqhpnui umwyl[nui t 

tJ.wpqwqm1u 11 qtq)lu qmuwl[npnui, )lul{ l[hp2flur wuqmJll l{wu pwy qtq)lll 

()lu~UJ.I:tu)llt $np~wun~mu Jnq)l qmJltll t): 
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~UQ.OPOM. OUctPu 

POI'SUOPP UPUUSU3Pu Uu uCl.Ufl.Mfa.80f' W 

.C.wupwj)lu ultuqwnm~JWU munuiUwu)lpm~JntUI! l{wpl1np t pntJuhp)l w

fill 11 qwpqwyuwu qtl{wl[wpuwlt, uzml{ntl}l. pntjUhp)l WJlt}.jntUwl[hmnt~jWU 

pwp~pwytlwlt qnpamu, qnpbltwl{wlt tpl{pwqnpant~JWU mhuwl{wlt h)lupu t: 

Q.pt~h JmtDJl hWJIDU)l mwpphpn UIDUnlU tu pntjU)l l{wqtl)l tfh2, pWJY 

qpwhy)ly 2wmtpu wlthpwdh2U' 11 wlltltnluwp)llthtJt ~hlt: Swppu hwuwpl[mu t 

wllhpwdh2'Jl, t~h WjU uwuuw{J.yntu t Ujnt~hp)l IJ_ tutpq)lwj)l tltntuwpl{uwlt 

uomytulttp)lu, qpw pwywl{wJnt~JntUI! pwywnmu t pntJU)l qwpqwyuwlt l{w

hnltwl[npl{hltuwl{wu y)ll{tt!, wupwl[wpwpnt~jnlUfl WDW2WyUntU t pntju)ll{hu

uwqnpamuhnt~JWU Jntpwhwmml{ tuwtuumtu, np{! l{wutytl_mu t WJt}. mwpp)l 

Jlllltl wpwpmumt.: 

0nt)u)lu wuhpwdh2m hwupwJ)lU mwpptpu pwdwltl[ntu tu hpl{nt luup)l' 

dwllf\n 11 tl)ll{pnmwpptp: Unw2}tlt juup)lu hu UJ.wml{wltmu C, 0, H, N, S, P, 

K. Ca, Mg, Na, Si, 0, npnlty UJ.Wpmltwl{m~JntU!! pntJU)l tit2liwqumu t ~np 

11W21t 0,1 11 wtlht mnl{nu: lT)ll{pnmwpptpu tu B, Mn, C~ Zn, Mo, Co, V u 

WJtlt, npnuy UJ.Wpmuwl{nt~JntUI! hwuumu t ~lt~)llt pwuwl{)l' mnl{nu)l hwpJntp, 

hwqwptpnpqwl{wlt l{wu wtlht.lt UJ.wl{wu uwuhp)l: tipl{w~n hwuwpl[mu t 

tiwl{pn 11 d)ll{pnmwpphpll till2l1 wuynq)ll{ mwpp: 

Upuwmn l{wmwpnui t hwupwJ)lll mwpptp)ll{twlluwlt 11 UJnt~wtltn}uw

flwl{uwu ~ntltl{y)lw: N, P, s 11 WJt mwpphp wpuwmuhpntu wutf)l~UJ.hU tu

~Wfllitlntu hu UJDt~wtltn}uwuwl{wJ)lll tltntuwpl{uwlt: 

Upuwm)ll{twlluwu u UJDt~wtltntuwltwl{uwu ~mul{yllwu l{w}ul[wa t tntJ

u}ly, 2hpuwum)l6wu)ly, uuuqwpwp tntbntJ~ll pH-)ly, wpuwmutpu ~~tlwb
hntt WUJwhnl[l[wbnt~JDtllfly, )lnulthpfl pwuwl{)ly 11 tlfl6wl{)ly: 
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<(wltpwJitlt mwpptplt ltltwmuwup J!flt)utplt ltpwltwlt wlthpwdtzmm~Jnt

ltn lt utwhwlt2n ltwptllt t mumUltwultptt wphtumwltwlt ultltqwpwp Ult2W

tlwJpnLU {2pwJitlt lt wtlWll.WJitlt uzwltwpmjuhp): 
u1q ijtnp~tpn ltwpttlt t t}.lltt tttqtmwyltnlt mltwltlttpmu lt tWJ!I'lflWtnnp 

utWJliwltlttpmu: 
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UOIUUSUUQ 66. 

lf$pp uptumvlnfpwl{wfi wfiwl.fiqp 

upuplipiJ uwppwtfnpnuillli[l. 

Uwltpwqltmwlt, wnwpltwJWltltplt bwbqnq WU!wltltlttp, ltw~nyltlt, PJntp

ubp, WU!WltJW ltntpp lfwqw£tn~£ttp, ~wqwp, l)Wlllt~ ~ntq~, lfnJultfl, ~npwb 

2ntp, twltumult ~m~, ijtnp~wltn~lttp lt ntwltmlttllttp' HO-lt 10%-wltny, 

NH.rlt 10%-wltny, PtCl.dt 1 o/o-wltny, HN03-It 1 %-wltny, TIS04-It 1 %-w

tmy, NaHPO. -It 1 %-wltny, <NHJ2Mo0.-1t 1 %-wltny, Sr(N0J)2 -lt 1 %-w

hny, K.[Fe(CN)6] -lt 1 %-wltny, Na2PbCu(NOJ6-It 1 %-wltny H2SO•-It 1%

whny tmbnt.nalttp: 

U2Juwmwupft p{Jpwyp!J. 

OruJUit hltilllwltwlt l{wltqtlwbn ltwll.llnuf tlt 4 opqwltwbltlt mwpptp' w

qmnn, wbJuwbltltn, 211wbltltn lt ~~tlwbltltn, npnltp WJpllwlt dwuwltwlt wlt2wm-

1{mu lilt qwl{wJitlt U}twynt~)ntltlttplt ~ltntl: Ultwywb tfwun unJultplt t, npn 

llwqtfmu t ~npl)wzlt 1-10%-n: UnJuplt pltllltwltwlt ltwll.UI! Jultum pwl{UWI.{Wlt 

t: C}.w ltwJutlwb t J!l'lLJUit wnwlt~ltwhwmltm~)ntltlty lt hnqfty, npmtq WJlt w-

6ruu t: 

U}tltpnpltllltwltwlt wltwlltll.lt hltupmu nltltwb t lilt 2WPP wqtplt ltnqlllty 

llJlh2WltJt ~ltlt J!jntptq{ttplt WfiW2WYlllUI!, npntlltwphtlt t t}.Wtnht UnJupntU WJU 

llwu WJlt mwpplt wnltwJm~Jwlt uwultlt: UnJultflt:! ltp tft2 ll!WJlntltwltmli t 

~wllpnmwpptp (P, S, I<, Ca, Mg) lt llltltpnmwpptp (Fe, Cu, Zn. Mn, Mo, 
B): 

Ultwtltqft hwuwp wlthpwdt2tn t umwltwt bJuwJunmlt ltwll ~np mtpltltt

Pil unJuttp: f).pwltlty U!Wtnpwumht 2JlWJitlt (4Ut 2JlntU 3uu3 unJultp) lt 10%-w

liny wqw~~~wJitlt (3Ut HCl-ll t1t2 3uu3 unJultp) tmbnLJ~lttp: LmbmJ~lttpn 
DWtlht lt pwtfmltn oqmwqnpbht wltwlltll.lt hwuwp: 

t..Ttmwqltl:iplt hwJmltwpl:ipmun qwmwpttmu t wqwt<l~tlwJitlt tmbntJI<lntu, 

lluq lflimwtnltqltl:ipltltn' 2JlWJitlt tmbntJ~mu: 
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Ontn[l tftnp.'JW[llJ.nu.Iuhpn lj_wmwpht wnwplJ.wJw4.11P w~wlj_m tl_pw: U

~wlJ.Jw pwpwlJ. .'Jnrtntl wnwfllJ.wJWlJ.!lP w~wlJ.m tl.Pll;l, !lpwp!ly n~ 2wrn hhnm 

(2-3 tflf), lJ.w~hyuht t}mp.'JwplJ.tJ.nq hhqmlJ.Il IJ. hwuw~wmwuluwu nhwlJ.rnlltlll 

uhlJ. lJ.w~llL= U]Tl. lJ.wta!ltuhpn w~wlJ.JW pwpwlJ. .'JOTJ.ntl WTJ.hTJ.UW.'JU u!lwyuht: U

~wlJ.!lu ~htall ~npwyuht u~!lpmwJpny!l tl_pw IJ. nhwlJ.yllwJ!l hhmi.J.wupntl_ wnw-

2Wywo uJmtahPil pJmphquhpu q!lmht uwu{lwq!lmwlJ.ntl: 

llwtJmulft hw;m!JwJi;pnufp 

~wt!lmtfll hwJmuwphfluwu nhwlJ.mlltln ~twm!lull PtnP!llJ.Il 1 %-wuny tm

OmJtau t: 

2KCl+PtC4=K2PtC~ 

fl.hwlJ.y!lwJ!l hhmllwupntl wnw2wywo PL"Il ~twm!luwJ!lu lJ.wt!lnuJn 

uummu t qhq!lu q.mJull hwuw~wmwuluwu PJnt[lhquhfl!l .'Jllntl <ulJ..48): 

ulj. 48 ./qnp UJ[WtnjlfiWJftfi /jwlfmllift 
L KHC~40ofl PJDlfllil[fibpp 

tfwfipwqftmw/Jft mwlj 

ltwtllmtfll hw]tnllwphpuwu nhwlJ.mlltl lJ.w{lnq t OWUWJht uwll 

NaHC,J-406-n 

KCl+NaH~06 =I<HCJ-406+NaCI 

KHCJ-1406-!1 pJOtphquh{lu muhu ~PillltfwJ!l lJ.wu ulJ.wtJ.wnwlJ.uhp!l mhup: 

l.iwtyJmulft hwJtnliwpJ;pnufp 

l.lwty!lmtfll hwJmuwphptiwu nhwlJ.mlltln H2S0dt 1 %-wuny tm<'lmJ~b t : 

CaC12+ Hro4=CaS04+2HCI 
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ntwtm!lwJ!l hhmllwupntl wu2wmtl_mu hu q.!l~u!l wuhquw.'Jll p1mpt11utn 

(htt.49): 

Uwquliqftnulft hwJtn !Jw p/;pnufp 

&If. 49lnumftnuift UDlf.'/Jwmft 
p;mpbiJfi/ipp tfwfipwqftmw/Jft mwlj 

tJwq.uhtt}lmtfll hwJmuwphpuwu hwtiwp l}tnp.'JwplJ.tJ.nrt tmom1tanllwlu ~h
l{nJ)wyuht Ull lJ.w~lll wunu!lwlJ.ntl, w~w Ullwyuht uwmp!lmtfll ~~m ~nu~w
tnft hhm: 

MgC12+NH3+Na2HP04=Nf4MgP04+2NaCI 

DwnwlJ.mu!luhp!l IJ. wumqhp!l .'Jlmtl umwytl_mu hu ~nu~npwunlJ!lwlJ.wJ!lu 
tlwq.uhtt}lmtfll w11!1 pJmPhTtuhp (ulJ..SO): 
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ulj. 50 :bnu!pnpwwtfnfiftwljw;ftfi 
tfwqfibqft.DLtift wqft p;mplll[filipp 

lfwfipWIJftmwlJft tnwlj 



Opl[wpft hwJUilJwJi;pnufp 

t:Jpi.lwfcl-n hw.JU1uwptpttm hwtfwp qmp~wf14tl.nTttntbntJI3P qpw wtl.htwy

iltt 1 %-wuny J<4[Fe(CN)6]: LmbntJ(C)ntU tpi.lwfcl-p wnqwJOL(C)JWU qtuu;mttf w

nw2wumtf t ptnlltiJJWU twqmp: 

4FeCh+3J<4[Fe(CN)6]=~[Fe(CN)6h+ 12KCI 

IJ[np}l hWJUIUwJi;JUILUf! 

Qtnppqutpp hWJI.llUWptptfwu hwtfwp wuhpwdh2lll t qtpyiltt tfniupp 

211w1pu tmbntJf3n: C.wJmilwptptfwu ntw4mMu t f3Wtltmtflt umt~wmn qwtf 

upmpwmn: ~npn WJfl. ntwlimMIJtppy tit4P htm ntwqyhtltu uummtf tu (C)W

tltmtflt Ptnflpfl.p tuw~w~IJ. lJ. (C)Jlw~IJ. ul.J. PJOtptqutpn(uq.51): 

2KC1+ ThS04=211Cl+K2S04 

Olnfp}l hWJUIUwJi;pmtfp 

-uq. 51 JOwJftnttf/JpfnflluJP 
pjDtplirJfibpp tfwfipwTJftmwlJ/1 mw/i 

OOupJt hwpnuwptptfwu ntw4mMutpli til umpnuypntup upmpwmn 11 

pwywluWI3f3tl.w4wu 4wUJwpn- (CI-I:JC00)2Pb 

Na2S04+Sr(N~}z = SrS04+2NaNO 

1.numppmup umt~wmp lJ. umpnuypmup upmpwmp tlmtuutpqnpbnt(C)Jmufly 

qnJwumu til umpnuypmtflt umt~wmp uwup, 4tnfl pJmptqutp (uq. 52) : 

up4pnpq ntw4mMp qppwntfwu qtUJpnttf WOW2WUOLU tu QWUJWPf\ 

Untt~WI.llJ't WUiiflUW~IJ. IJ. WUI.llflW~IJ. UWUfl (!]Ot(lhflUtpn: 
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:bnu/Jnp}l hWJUIUWJi;pnltf[! 

u[J. 52 Uwpnugftnuift um[!pwmft 
pjntpblztibpp tfwfipwTJftwwlJjJww[f 

!bnu~npp hw]muwptptfwu hwtfwp wtfnupmup tfntPPfl.wmp 1 %-wuny 

tntbntJI3n uwluopnp UJtmp t tuwnutt 15%-wuny wqnmwqwu 13I3tl.lt htm: 

I-I:!P04+ 12(Nl-14)2Mo04+21HNOJ=(Nl-14)~412Mo0J+ 

+12H20+21~0-.J 

Umwytl.mtf t qtquwqwuw~wqmu qnt]up ~nu~npwtfnlltJ!Il.hilwf3f3tl.wJpu 

Wlfnhftwqp IJumqwbp, W]U uwl$fiwiJwpmp n!Jqm.bmtf t twtl. WJllllWhW]lllqwb 

llwuwl. qmJu (uq.53): 

u/i. 53 .'bnu.Jmpwtfn/}lpiJMwppqwjjlfi 
wtfnfijlwlJ/1 PJDlplirJfibpp 
If wfipwTJftwwlJjJwwlj 

:bnu~npw4wu I3!3ti.P Wflhpp tntOnt]fc)Utpn uuqp4it UPI.llflWI.lljl htm 

ffig(N03h) WOW2WUntU tu uuqpqp ~nu~wmp (H~P04) llwpqwqp qwtf w

ut.'lutpp tllil2lt ~IJ. mutynTl PJntptflutpp uumtl.wop: 
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UCIUUSUul:! 67. 

Qpwj}lfi uzwljWJ!DlJUhpp qmpt\hpp Uhpllllltqw: 
f!mJuhpp w6hgmu IPM ufiuqwpwp tuwnfimJlllD.LU L. 
wnwfit\pfi mwppbpp pwgwnuwli utWJUWfifihpmu 

C2nl]uhplt wfitymuu 2rmu tmbqwo hwupwJpll wqbplt Juwnllmp.t).mt! 

ltpmtf t 2PWJitU tf2WltWJ!TilJuhp wumlln: UJu tfb~nt).nq mumUllwultptlmu t 

Ju~wllltlubplt, uwltpn h tf}lltpn mwpp.bp.lt, pH-It W!lt).hym~]OlllJ:! pntJUit wfip, 

qwpqwytfwll h pbppwmqm~Jwll qpw: <l>np.~tp tu t).p.qmtf 21lWJitu nbdlttflt, 

ltnuubplt wllmnqnupqtf}l h wn hwpytplt tlbpwphpJwt: 

U]ntplipfl uwppwl[npmrflllip. 

Ubptftp., 2(1WJitU U2WltWpnlJUtlt hwtfwp. llwJuwmbuqwb wun~llbp., 1 l -

mwpnqm~Jwll lwtltwlln~, lwtltltl tltnp~wlln~, ll)bmpltp ~wultltubp., lt2tnp, 

1t20wpwpbp., ttbltmrwltwll uwtQ2WJu, t).wllwlt, tfltpwm, mllttlt, pwllnu, ullllt

mwlt utplt, uh tWI), tqW(lW~Itll, pwtfltl ~mq~, WlliWltJW Junqnqwltubp, nbwlt

Ullttl.Uh(l' Ca(N(k)21 Mg5041 .KH2P041 KO, CaSO., NaO, NaH2P04, 

H3~, MnSO., F~4, put).ltltwmnp, twlttfntult ltwtqmJm ~mq~: 

Uzjuwmwllpft [J{Ipwyp!J . 

<l>np~lt hwuwpltwrtllt t oqmwqnpbbt 1-6 t mwp.nqmf3JWU pwultw-
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ul[. 54 Slpwjjlfi [fnqmmpwfibpjJ 
hwuwp oqmwqnpbt[DIJ pwfi[Jwfi 

p11l)UDI[ 

bliP (utt.54): Prnllltwlltpu Owblttt tltwJmlty ltwu umqwpw~ru:c~lty UIWUlpwum

tluXl ttwtltwJlltllltpnq, npnup UjhUlp t mutuwu tptp wuyp: litumpnuwltwu 

wbyplt tft2 t).Uht J!Til]UU., tpltpnpt).lt ut2 WUjWltJW Junqnt1_wlt (ot). tltlhtnt hw

uwp), ltulJ tppnpt). wuyplt ut2' tltWJUlJW ~011 (J!OlJUU wupwyllhtm hwtfwp): 

l\.¥llUt! UjWUl)lWUUlhtntY htmn wuhpwdt2m t lt2hyllht htqmlt ll!W)l~Uit 

afbe, nptqhuqlt WUJ!TII12 uwlttptuu owblltllt tqW)lW~Itllnq h l~Jl2tllt: Dwultwu 

Ul)lUIWPitUitY UtplJht uh Utpltnq, O)lUjhU!llt pntJUit W)lUWUlUhplt hwtfwp 

umlirtbqtu um~ tqWJUWUUtp: utpltlt Wjt). 2h)lU1U lOJlWUWLnlY htmn pwulJwu 

(alipltbt ull!ltmwlt wpbunq (tuwtntlf wtlhtOJlt). mwpwymtflty Juntuwtltttm hw

uwp: utplttplt tltnJuwptu pwultwutpu ltwu qtqtmwyltnll wun~utpu ltwptt}l 

t bulbltbt uh h ulllltmwlt ~ll~lt ltpltllwlllt 2hpmmt: flpUjhu uUUt).WJlWJl Juwn

lintpt). ltwptt}l t oqmwqnpObt lil!nllllt tmbnl]~U, llpwu wtlttwyllhtntl tfltltpn

UlW)lJlh)l' J!TI)l h UWUqWU (wq. 45): 

Ca(ND.Jh 

U11JmuwlJ 45 

lillnll!lt ullut).wpwpJuwnumpt).htpu num wqtp.p pwuwltlt 

gwh 
wlm 
(qft 

Juwnhnqu~ wnwhy IUwnhntpq wnwhy IUwn!Jmpq wnw y 
N-!t P-lt K-p 

WT\hJl 
pwh 
wlm 
(q/t) 

WT\liJl 

Onp.u tmbmJ~ t umytlmu ~~-It ltwtf Na2B4~-P ~hntl' 1 Lltmpltu 

0,5uq Wl{t).Oil U]Ot~bpp hw2tlntl, ltult uwuqwun MnS04-It ~hnq 0,4 uq ltltm

ll)l hw2t1_nq: 

UlJllt).wJitll Juwnump.t).Uhp.lt uto uwult pH -n nu~Jwb t 4,5-6,0 uwhuwuut

llnui: pH-n 4,0 h ywop. tltllhtm t).hll!pmu quwuqmu tu pmJult wp.uwmutp.u, 

~nttwlmtu t wfiu h wnwu~pu mwpp.tplt lttwumun: pH-It qtpltu uwhuwuu, n-
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11~ dwliwuw~ pntJul:ipn ~wpnlll:iu mmdl:it, hwl[tuuwp t 9,0-~: pH-~ mwmwu

liwu uwhliwun mwpptp pnLJul:ip~ hwliwp mwppl:ip t: llnl]ul:ip~ lito liwu~ hw

liwp tntOntJf3~ Ollltn~liwt pH-n qmul[mli t 5,5-7,8-~ uwhliwuul:ipmli: 

UUJWtnwqwhwpliwp t, np UUUfl.Wf1Wfltnt0nljf3ntli liw~pnmwppl:ip~ nuq

hwumplutnntf3]0lUt! wu~ linm 2000 liq/t ~wli 0,2%: 

<l>np~~ hwliwp wuhpwdt2Ut t llun~ wM UUUfl.WflWfl Iuwnumpq l.t 

Iuwnumpq wnwuy N-~, P-~ 1.t K-~: Iuwnumpqmli oqmwqnpbl:it uwlt 1-2 qw

f3~l Fe-zC-4-~ 5 o/O""wuny tmOntJf3: 

Ulll:iflt! tntbl:it~U, npllll:iUtt~ uuml[wOp ~WnW2WUW, wnw2~Ut! wuhpw

dl:i2Ul t tmbl:it Ca(NOJh-n , WlllW MgS04 -n l.t liJntu WlllifltJ, ~uq tll:if12ntli' 

l:ipqwf3l]: 3mpwpwu~ntf1 Wilt! wtJ.I:itwyul:itntY hl:imn wuhpwdt2m t li~wdw

liwuwq wtll:itwyul:it 2ntf1 lt WlllwlJ.Jw ~nllntlluwnul:it, ~uq rntnfl wTJ.I:ifln wl[l:i

twyul:itmy hl:itnn tmOntJf3t! hwuyutt l[l:ip2uwqwu owl[ww: Uwlll:ifln tmbl:itmy 

hl:itnn hwliw~mwu~ (muMI:ipuwt) ~uq~qwmnp~ ~2nynl[ npn21:it tmOntJf3~ 

pH-n: pH-n l{wpqwl[npl[mli t 5-10%-wuny NaOH-~ qwli HCI-~ f3ntlt tm

OntJf3ntl: Ubuqwpwp tmOntJf3~Y WJU qwli w]u tnWflflt! pwywntwu, upw hl:im 

Wll~ lii:i2 qtnul[nTJ_ lijntU mwppl:ip[! wuhpwdl:i2tn t tm0ntjf3ntli UJWhlllWUI:it hw

liwpdl:ip pwuwqntf3JWlip WJUlll~u~ wlll:ifl~ ~ltntl, npnup w lllWflmuwqmli pw

ywnl[nTJ. mwpptJ. op~uw4, llunlll~ tntOntJf3ntli wqnmn qmut[mli t Ca(N03)2 

Wfl~ ~!.tnt[: Uttntnl]tnt0nljf3~Y pwywnl:itm dwliwuw~ NO 3 wu~nu~ hl:im ~Wlll

l[wo Ca2
+ qwm~nun Ull:itnp t Lnt0ntj{3ntli lllWhlllWUl[~ wutltntltnlu pwuw~m{3-

JWUp: tJ{.lt. Ca(NOJ)2 Wilt! tftnluwp~ul[mli t CaS04·2H20 Wllntl, WUJw hw2-

l[wp1J.n qwmwpl[mli t hl:iml.tJWl ql:ifllll· wnw2~u hl:ipf3~u npn2tlmli t 1 q 

Ca(NOJ)r~ lii:i2 Ca-~ pwuw~n: 1q lint Ca(NOJ)r~ (164,1q) WTJ.t! tqwpmuw

qmli t 40,08 q Ca, ~uq 1q Ca(NOJ)2-n lllWflntuwqnui t x q Ca: 

164,1q- 40,08q x=1 · 40,08=024qCa 
1 q - x , npml:iiJlty 164,1 , 

fl.pwu~y hl:imn npn2t[mli t CaS04-I't wJu pwuw~n, npn Ull:imp t limyutt 

tmOntJf3, npllll:iuq~ lllWhlllwutl~ Ca-tt wJu pwuwqn, npn lllWflntuwqmli t 1q 

Ca(NOJ)rn: 
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1 qpwli lint CaS04·2H~ (172,16 q) Wfl[! lllWf\ntltw~mli t 40,08q Ca , 

ftul{ tnt0ntjf3~ hwliwp wuhpwdl:i2m 0,24 q Ca-n qmul[ntli t X q CaSQ4.2H
2
Q 

wqmli: 

172,16q - 40,08q 

X - 0,24 ' npmtiJlty 
172,16·0,24 

X= = 1,03q 
40,08 

£:1:iml.twpwp, 1q Ca(N0~2-tJtmOntJf3~Y pwywnttm qtlllpnttf tftnfuwpt

lln UJtmp t l[tpyul:it 1,03q CaS04·2H20, npn utwpmuw~mtf t pwywnl[wo w

lllt 1q-)l tit2 l:iTJ.wO Ca-)1 hwliwpdl:ip pwuw~: 

!bnu~np)l pwywntfwu dmliwum~ KH2P04-ll tftnfuwp)lul[mtf t KCI-nl[: 

Cw21/wp/IIJ qwmwpt/nul t hlimiLJWL qlipll[: 

KH2P04 - K 
136~ q - 39,1 q 

0,25 q - X q 

74,6 q - 39,1 q 

x q (KCI) - 0,07 q (.K) npmtTJ_)ly 

39,1·0,25 
X= =007q 

136,2 ' 

X= 74,6·0,07 =Ol3 
391 ' q 

' 
<tml.twpwp, 0,25q KH2PO-)l tftnluwptu wuhpwdh2m t t[tpyutt 0,13 q 

KO: 

llwt)lmU)l rwywntfwu dwtfwuq KH2P04-n tftnluwp)lul[mli t 

NaH2P04·H20-nt[, )lu~ KCI-n' NaCl-ntl 

<:wzz/wp[J. 

136,2q (I<H2P04) -31,04q (P) 

0,25q- X q 

NaH2P04- P 
138,07 q - 31,04q 

X - 0,057 q 

nptnhTJ_)ly 

<tml.twpmp, 1t tmOntJf3)1 hwliwp 

NaH2P04·H20 

<wpnpTJ hwzz/tupqf!. 
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31,04·0,25 
X- 0057 - 136 2 = , q 

' 
138,07 ·0,057 

X= =025q 
31,04 ' 

wuhpwdh2tn t l[tpyul:it 0,25q 
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U'lJnLUJUllJ 48 

e>nflntup pmp~flnL(aJnLUf! Ullllflphp Ufi[l,UU UJL 
Swpptpw~ dwu~tmutpmu, uu 

N mu~uwu 1U/l¥l LU/U4 IU/l¥i LU/U4 uzmuuhfl 
<twuwuwlt 

<l>np~ft t!. h(l2UW4 

(w'l.49) 

wu wl.t mu ut Ul t f}.J p Jltl q p y l hhtnl.tJllll lll'lJntuw4nuJ 

UrumuwLJ 49 

Upl.lwm 
<thpqtmujw 

.c:. 4wllql(wo <ttpqtmUJW <) "' "'"";:> c:...., ~ 
.::r 

.c:..$.= 
.c:. .c:.:::l .:; 4wllql(wojl 3 ~ c:.. - ~ 

3-::r 3-::r c:.. ~ - .c:. ""'"" ;: .:; ~ hwpwphpm-~ . .., 
~ :::1 "" c:..= c:..= N ""' = ~ ~ c:.. N N 

F!Jnth!l 1::1. -=-- = -"' -"'""' 3 §:"";:> &o- .g_~ &o- .g.~ c:.. = = 01 ~ 
c:..C:.. 

umnpqhmhJw 3 cO c:.. c:.. .:::1 ""'""' -::r = :::1 3~ 3~ (/) <>""' c:.. (/).::r 3 c:.. c:.. c:..3 c:.. c:..3 qwuql(wopu c:..-::r .., 3 ..0 3 = ].::r = 3.::r 3 (/) "";:> .::r "' "' .= "" c:.. 
""' 

Uuhpwdt2mnt~Jwft q.tUJ:pmtl wJu w2luwmwu:putplt hwtlwp 4wpt\.lt t 

oqmwqnpbht uwl.t t1\pJWuft2uft4nt!.ft, Ohtnmuntt.ft It ~ftuyw~tft wnW2Wf14wb 

uuuq.wJftu )uwnumpq.utptJ (w11.SO) 

UUuq.wJftu }uwnumpq.utpn 

UJdtltmJu mwpwbmtl umwywb tmtJuhpft wuhn11 t12w4t1wu (h}1q.pnUJnftp-

4w) dwt1wuw4 npUJhu hfttluwftJm~ hnT\.ltu tltn}uwpftumtl tu mwpptp mtuwi.Jr 

LYWUJnt~tp (}ufiwQW(l, wt!.mttlt wnu): 
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UCIUUSUU12 68. 

U}ttwnmwpphpp !izwfiwljmpJmfip pmJu~ ltJwfipnu1 

upuplip {J uwpptlll/npnllfulip. 

Ulmrautp2JlWJltft t12UJ4wpnLJuhpft hwtlwp, tt.m2lt, 4wuttltlt 4wt1 pw4LWJlt 

utptlhp, ntwi.Jmfttt.utp' Ca(N~h KH2P04, MgS04, Fe~lt,, HJlQ4, 

Mg5041 ranpwb 2ntfl, UJwpw~ftu: 

U2fuwmwupft [][Jpwyp!J. 

1-1,5 uti tltbntJaJntU mutyn11 btwb utptltpn mhllwt!.nptL wun~utpft t1t2, 

~nn htmltJWL mwpptpw4utpft (w11. 51) 

U!llummwpptp Plwljlp 
Swpptpwlt 1 LllU11l2flntU Ulln(autpp Plttlo 

pnp uwuqwh 

l. Lppl( ultlt~wpwp )uwnltmp~ 0,3 U,4 3 
L. Uflltqmpmp JuwnlmtpJl 

- OA 3 wnwhypnp]l 
;5. Uhhflwpwp )uwnhmp~ 0,3 - 3 

wnwhy tlwuqwh]l 
--r------------4. UlilitlWfllllfl Juumhmp~ 

- - 3 
wnwhy..E!!lll!_ lllfm4fllllUp 

. ' " .. 

Dnpn mwt pnpwraf3tt.lt <HJB(h), ftu4 tlwuqwun MnS04 -lt ~lint!: 

UUuq.wpwp tmbntJ}C}utpn titnfuhL pmJuhpft qwpqwytlwu wt!.htlt tpftmw

uwpq hwuw4mt1, 2WPUl~tl t1t4 wuqwtl: 

DntJuhpft }uuwu:pnu q.ftmmp4mt1utpn 4mmmptl tUJUUJtu, ftu~UJtu 2JltU

Jitu t12w4mtmlJuhpft dtut1wum4: UtltitntlthL t}tnp~ft mt!.JWtfthpn u WJfl. hfttlwu 

t!.Jlw 4wmwptl hmtlmUJwmwu}uwu tqpw4wym}C}Jntu: 
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UciUUSUU.Q 69. 

UpuwmwJ}lli hwuw}twpqp (}wqwtlt npn2mu~ 

u;mp/ip 1J. UW[IJ}Wt/npnllfUii[l. 

DnLJuhp, wpuwmli.hpp bwtlwtn npn2htm uwpp (UwpplJ.plJ.p- Lintnuntlp 

bwtlwlwlwtlt), 4wlwl1, hnwypwb 2ntJ1, PJntphmlJ.w, pwupwlJ., pwti}l~ J3nL'l.J3, 

tf4pwm, J3ht: 

U2fuwmwbp]l obpwyp[J. 

Owtlwlw~wtltn I-'W'l.4wywb t tut11tu4Jw qtwli.py, npp hwmw4n 4wm~m4h 

Iun'l.ntlw4ntl UJ!wywb t 0,01tit I-'WdwlJ.mtiiJ.hp mli.hynq 4wJ3nyplJ.p hhm 

(114.55): O.Lwllp tfh2 tl:Jllmu t wJIJ.pwu 2mp, npn I-'Wtlw4w11 t wpuwmli.tpn 

nlllJ.qtfhtnt hwtfwp: lJ.wJ3nyplJ.n hwpuwpwyli.hl WJUllJ.Pup ptup.'JJ1nLJ3JWU tlpw, 

nptqhull.P 2J1P tfhlJ.pulJ.n LPUP T).hlll.P 4wm~m4h iun'l.ntlw4n nt'l.lltlwb pwdw

IJ.mtiiJ.hpp htj_ppli.: f1pn2Jntfuhpp hwtfwp u4lJ.pmti U2hl 4wJ3nyplJ.mti htw4hmw 

i· 

i 

.,.. 
~-,- ___:: . .: .7 ~· 

:JLI'1n L= '-- ·-,) /k; 
__ ;.::=<-j.' ~f 

"hq. 55 UpuwmwJftli hwlfwqwpqft 
uwljwlft DflDlUWU liWJl/} (Uwpftu]lfi]l-

ltnznunt/ft Uwi/W[Wl.wi/Jl!) 
[---IJJJltWiijW q[lllfi, 2---q~ogjlq, 
3--wlllwluw lunqmlwlt, 4--qwm~ntqb 

funqmfwlj, 5- ltwtwfi, 6-pjntpbmqw 

JPU '1-JlnLJ3JnLUTJ (1), wpuwmli.hpn mhqwtlnpht 2Jlntl Lytlwb qtwli.p tfh2 lt u2t1 

tfhlJ.pulJ.p hplJ.pnpT). tlpfiwlJ.t! (2): liJ'l- T).htqpmtf 2J1P uwlJ.wpT).wlJ.t! qLwunuJ 

ptu[l.'Jpwli.mtf t lt ltwJ3nypiJp tfhlJ.pulJ.u mhllW2WJ1dtlmtf t: UJUnthhmlt Wtttiwm

li.httTJ htullht 2JIPY 11 h13h 2J1P tfw[jwpT).mlJ.n ywbp t httu4hmtuJpU 11-J1ntJ3JntUP\J, 
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wUIW Ulhlllp t 2nLJ1 mtlhtmyli.ht wlJ.IJ.pwlJ. dtuuwli.wlJ., uplJ.~IJ. [jwJ3nyp[jmu ub

IJ}lutlJ.Tl 4PW'l.hyli.p LUJ'l- T).JlntJ3JntUf! (1): Qpp WJT). pw11w4n hw2tlwp4Jl ut2 

u(fwmp ~muhli.wt: Upuwmli.hpp bwtlwtn npn2ht 2J1P W]U pwli.w4ntl, npu wuh

pwdh2m t PJntphmlJ.wJpy wtlhttuyli.ht qttuli.p lih2, npt4hU4P lJ.wJ3nyplJ.p uhli.pu

(fntti wnw2w1J.w Unt]Utqpup 2WJ1dntu, pU~L4PUPU tupuwmli.hpf! ul14'l.lih!llu: 

Q.pht wtlhtwypwo 2J1P ow11w4n, np[! hwtlwuwp t hhmw4_nmtln'l. wptiwmuhpp 

owtlwtrll: 

<l>nP.'lP WJl'l-Jntli.plJ.hpn qpwlJ.yhL turumuw4mu (wq. 52): 

Uq]muw4 52 

p 
C.lll2tJ.WJ1[1Q [IUl!l 

= c::. qwfi)nyjlljp .c::. 
-:1" 2 c::. 

.. c:..'~ .• ~--.c::. 
i~ 5 I:Q.s § ..::1 

.., 
~- c::.. '::I 

.:>" .z:. .c::. ..c:.. c- c::E-:o :-33,:; -"' .Z3 3 c::.-=>" g_s.=r-6: ..::1 "'g 235 g_ :»3 .=r 3 3 .;. 0 
.J;>.Z:. 3 .:;: s.., 3~ = ~ = ~ .=r :;-.;:~a~ -3 -"'""""3 ? .c::..=-3 ~ ~.::..,"::J,.J.::I ~~ ~ g].c 0 "' ~3"' ":,.Q~C::..2 e -"' _.c::. 

~ ::l 
.,~..,. 
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UcluUSUU~ 70. 

lnu)mjp}l pH-}ll{ml{mltmtpjwfi npn2nui{! 
4w}uqwb ufifillwpwp }uwnfintPJlllg 

NH4 + t. N~-lmfifibp}ltuwfiumfi hbm 

UJTltfiJ/ip u uwppwljnpnufulip. 

Qwpqwywo wpuwmwJ}tu hwuwltwpq mutynq pnLJutp, (NI-I..M;04 -tJ 1J. 

NaN03-ll LntOntJ~Iltp, ltw~nyltltlltp, 6tliwt.qtllltJW ~wutp, hwuwu.Wmwlilt 

ltliqltltwmnp: 

Uzfu wmw!Jpft [J{Jpwypfl. 

OltylitL unqnpwltwli unJult 3 unJumltlitp Llltll~11 LWtlqwpqwywb wpLiw

UlWJitli hwLiwltwpqlt wnw2wymLin: OntJutplty Litltn mbqwtJ.nphL 1 liL·ntli 0,01 

liq .NI-J4 t.qwpmliwltnq (NH.J~4 -it tntOntJ~tLl, UJTllUf!' 1 LiL·ntLl 0,01 Liq 

N03 t.qwpmliwltnq NaNOa-!t tntOntJ~ntli, ltult 3-pt).f!' ~npwO 211ft Lih2: 

(NI-I..)zS04 -n ~]lqftntnqltwllltu ~~m wq t, ltult NaNOa-n ~ftq.fmLnqltw

lllhu hltilliwJitll: .Ctml!wpwp, pntJUD (.NI-J4hS04 -It tntOnLJ~ntLlt.qwhbtmY hb

mn tlhp21tliltu ntwltyltwli, S04 ltnlilibplt hwubliwmnt~JWUP .Nii4 ltnlilitplt 

litO _pwliwltm~JWL lttwLLiwL 2ltnphlttl, !jtnJutlmli t t).tu.llt ~~tlm~Jmli: h.Jlt 
pmJuhpn NaN~-!t Lit2111WhhLntY hbmn LntOntJ~It ntwlty]lwli tftnJutlmLi t qb

lll.ft h]lLiliwJitli, uwult np pnlJUit ltnqlilty NOa ltnlilitpu ltLwlitJ.mLi tli wtJ.bllt LitO 

lwlltntl, pwli Na-p ltwmltnulibpn: 

lmbmJ~It nbwltyltwJit tltntftnJum~JntUt:J npn2hLm hwuwp wlihpwdt21n t 

LwJuwllltu ltLiwltwL hLwlttmwJitll pH-n 11 Lpw WJL Libbm~Jmun, npn umwytltt 

t pntJUt! LntCntJ~]l U~ 2-3 dwLlt.qwhhLntY htmn: 

pH-n npn2h.L hwLlwt.qltmwu]l ]luTJ.]lltwmnpp oqum~JWLip ltwu pH-Llbm-

pntJ.: 

upptillJ NaNOa-lt LntOntJ~ntLi pH-p !jtn!jtnJunt~JntUf! qbt.qp hltlillwJitU 

~It ultwmtlmLi: fl.w qwpnq t mbqlt mubuwt unJult wpuwmubplt ltnqlilty ~mJL 

opqwuwqwli ~~mutplt t11pmwqwiDliwu t.qwmfiwnntJ.: Opt.qtuqft ltLiwuwup, 

~t tntOnLJ~t! wpuwmutplt ltnqlilty wu2wmtlwb ~~mlitp]l wqqbynt~JWU 
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cnwlt ft~ twlltml t ~~tltytltt, oqmt~nul tu_p WJU !jtnpjlty, nplJ.tttlwO t ~npwo 
ePfl Ut2, nplt pH-u uwjuwt.qtu npn2t[wb t: OntJUt! ~npwO 2111t Lit2 t.qwhtLntY 

hbUtn ltJtltltll npn2tL pH-u 11 qpw hltliwu qpt11 ltwmwptL !jtnp.-,lt mqqmu: 

\Jpq.JPL(Jp{Jtpn qpwuytl wqJntuwltmli (wq.53): 

:;... · . UqJmuwlt 53 

pH-It qpwuyuwu wrumuwlt 

N Swpphpwlt 
Lmom~}lpH-n 

l}inM!I uiJ.qpnul l}!np~jl. tlhp2nlll 

1 <N&hS04 
··i ' z NaN OJ 

3 fd.nJIIUO 2flt J1 

l' .· 
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UclUUSUuQ 71. 

P.nfifihpfl wfimwqnfifJ.qU[I 

C!mJuhJlTI hnTJ.nu.f 4wtf wphhum4mu UJWJUwuuhpmtf wfihyllhtm htutfwp 

wuhpwdhztn t WJUillllUP hwtJ.wuWJlW42ntJ.wa tmOmJI~, nptnhTJ. wuhpwdhztn 

rntnfl mwpphpn tfl.llhu npnzw4tt pwuw4w4wu tJ!nfuhwpwphpmpJwll tfh2: U

nwu~Jtu WTJ.Lpn P22P tJ.pw pnTJ.UnLU hu pmuwtJ.np Wl!l).hyntpjmU, flu4 fuwn

umpl).mU Wjl). WTJ.hpp tJ!nfuhW!lWJ:!hflnL(aJnLUTI f30llWUUnLU 4wtf tJ.bpwyumtf t 

upwuy pmuwtJ.n!l Wl!l).hynq<lJmun, npu n{JqmutJ.wa t wutJ.wllbt pnuubpp wu

mwqnupqtf: IUwnumpqmtf Jtnuubpp t.fP2lL tnhTJ.fl. t muhumtf tfpyw4YJlCI3Jmu 

uhtfppwup tJ.pw wqunppyflwJp, tflnfuwqpp~uhpp, .'J>hptfhumuhpp w4mfl.tl 

4hutnpnuubpp 'UJlllil!UWJP tJ.pw muhywo Wl!l).hympjWU (yptnnUJtWllUWJP tfw

Omypl!mpjntU l.t pwtJ!wuyhtltmpJmu) hwtfwpl.t WJtll: 

u;mp/;JllL uwflpwt/_nflnui!Jbfl. 

Owdw4ut11, pwuqjl.'J>, UJW!lw.'f>pu, ynphujl 10 opw4wu bthypwb uhptfhp, 

pnpwo 2ntfl, phtl.t 0,12 u KCl-Jt, NaCI-p u CaCh-p tmbmJplihp: 0,12 unp

tfwtwllny tnt0mjpubp1] UjWlnflWUtnhtnt hWUlU(l wuhpwdh2tn t tJ.bpyllht WTJ.h

flD hhtnlLJwt pwuw!lmpJmuuhpntJ.. KCI-6,21 q, NaCI-4,87 q, CaC12-4,61 q. 

1tlttnf12Pnttf: 

U2fu wmw!Jpft [][Jpwypf!. 

5npbup bthyptuO uhptfbpu wfihyllht tfwpmp WTJ.hJlP tmOmjpnuf l.t upwuy 

fuwnumpqmtf: LmonqpubpntJ. tYtl.WO pptfjlw4wu pwdtu4utpn owb4ht UJW

pw.'J>jluntJ. Pfl2WO pwulllt.'J>ntJ.. qpwuy tJ.pw tJ!nppjlil wuyphp wllht l.t W]Utnhll 

tnhTJ.wtJ.npht btmb uhptfh!lt:F Smpphpm4utpn lt wTJ.h!llt pwuw4mlJwu tflnfuhw

pwphpmpJmun phptJ.mtf t WTJ.Jmuw4mtf (wTJ.. 54): 

Sll4mtflty wnw2 ~wtJ!ht Ojlthflp tl.hpqhtnuJW tfwujl u wptfwmuhpjl hplJw

pmpJmlln lt tflt pwup opjly hhmn lJwmwpht .'f>hllntnqjlwlJmu q}lmwpl.Jmtfuhp: 

<l>np~p [llipwypmtf tmOn1Jf3Uhftmtf WUJLUhntJ.bt oqwtflnfumpJmun: 
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Swppli-
pwlj 

1 

2 

3 

4 

5 

Urumuw4 54 

OntJuhpp wfin' 4wtULl.wb uuuqwJflu fuwnumpqp 4w4.tflty 

Lmc'lmna LmilntJFI~ <.l.tpqlimUJW tiwu~ Uptiwmlllifl~ 
pw!Jwljn,til lip~w(lnL!iJ)nlUfl, uti l:ipljwJlnt!iJ)ntUn, uti 

KU 200 

NaU LUU 

La\....12 200 

KU+LaU2 l!JU+j(J 

KU+Na0+ 100+50+50 
+Ca02 

Unw2jlu hphp mwpphpw4uhpmtf wptfmmuhpp ~hu mfimtf, 4-pq mmpph

pw!lmtf ll4wmtl.mtf t PnLJl wfi, jlu4 5-pq mwppbpw4P. pm]uhpjl wptftumuhp[J 

wfimtf bu pwtJ.wpwp ~wtflntl.: 

UnLJU u44.PnLUpntJ. tJ!np~hp 4wrhtfl. t l).Uht uwl.t tntuppbp WTJ.hpp pnuuhpp 

wumwqnujlLJtfP tJ.hpwphpJwt= 
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UCiuUSlfl.JQ 72. 

U"n]up}l tqwpmfiw~mpJwfi npnznuil! 

pnLJU}l mwpphp opqwtifihpnui 

Dmuwltwlt h)ntuqwOp£! WJJlhtmy htmn tfunui t tlnJultprr. OJlt! utmpmltw

ltmti t tlnJupmJltli mwpphp: UnJuJlmJltli mwpptpu mwpptp pnt)utpp tit2, pltl

uthu ltwl.t limJli pntJup mwpptp opqwltlttpmtl, mwpptp tlt: Unfupp utWJlntliw

ltnttaJntlln ltwfutlwb t hnqwJpli utmJiiwltlttppy, pntJUP qwpqwytlwlt 2112mlipy, 

~llta.Wntnqpwltwlt wnwlt~ltwhwmltmJC}Jmlipy: .C.wlipwJpli mwpptplt wtlht}l 

2wm tlt qtltqwltp h)muqwbpnni: 

UJntpliplt uwfll)wl/npnuflilip. 

Dpllt pntJult pltwt}tmJtn (oqw~nJl tl.J'tfiwltmti), mtpi.J.lttp, utptltp, hwtpw

ltnJC}litp (mJ'tqhtlitp), JC}JlOWtnnttltlt (tlm~htlt) tlwnwrwlt, pnltJ'tl, ltwtwlt, 

uwltq, lt2tnp, lt2nwpwptp, Junltwqwqtpop~ (tpupqwmnp): 

U2fuwmwlJp}l []lipwypf!. 

'-ltpyltht hwtlwutmmwufuwlt JC}qnq hwtpwlinJC}lihp (mJ'tqhtlihp), JC}pbw

mnttltlt qwnwpwltmtl 1-2 dwtl 21'tltwyltht, JunltwqwqtroJ't~mti uwntyltht, hw

tlwpwl.rwthtlllt2nht: UJlinthhtnl.t tmpnpwmnp lttim2lt1J 2-3 q t1Jliht hwtpwltnw 

lttpJ't tlh2 l.t l.r2nht: 11.pwltp lttint20tl mtqwqn)lht JC}JlOWtnnttltlt qwnwpwltmti, 

wumltfiwltwpwp mwpwyltht, mutm 2-3 dwtl 2J'tqwylthtmy htmn Junltwqwqtr

OJ't~nttl uwntyltht 1.t 1t2nht: <l>np~J't hwtlwp qhpypwo lttlnt2J't lt2l'tnt! J'ttlwltwtm 

hwtlwp lttlm2ntl hwtpwlinJC}J't uqqpltwqwlt l)W21'tY hwlttt qwmwpq hwtpwltn

JC}J't PW2£!, J'tul.r 21'tl.rwyltttmy htmn tlnfultJl utWJlntltwltnq hwtpwlinJC}J't ll qw

tnmfllt hwwwltntalt l.r2J'tnlttpp mwrptpntJC}JWiip qumwltwp tlnJupJ't pwltwltn: 

<l>np~n l.rwtnw)lht pntJUI't mwpph}t opqwltlttpp hwtlwp ll hwtittiwmhL 

ltpwltymtl tlnfupJ't utm)lntliwltmfC}Jntli{!: UJli wpmwhm)tnht mnltnulttpnq: <l>nr

~lt mtl.Jwtlihpu qpwltyht lin. 55 WJUntuwqmti: 
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Uq)muwlt 55 
lfnJuplt utmpmliwltntJC}Jntlit! pntJup mwpptp opqwltlttpnuf 

--- PntJU!l ~UllgwURfil!l Qw2(l,q 
PntJU Un~!lflll opqwlln hwuwpo JlWUlWJllj hwumd!npo WllWLPUlPIJ un)u!Jp %-nq hw[l)Ullmp lnfmzml. llumz 

-
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UciUUSUUQ 73. 

~fu}hwfimp wqnwJl UJ.Wpmfiwltntpjwfi npnzmliJ! pmJuJl 
mwpphp opqwfifihpntU J!UW 4Jht.qwt}l uJ!JtpnuhpllJ}]l 

Ut.tmnwJpU UJnt!<lliJl[! pmuwljwu opqwil)lt.tlimli hwuqtu til qwt)lu ull!)l

mwljmyut!lp, ll!lill!m)lq.utpp, ll!ntftll!lill!mftq.lltp)l, wlf)luwp!<lmiltpp, um4tt)l

uwppmutpp, Ul3!b-p I.J. WJtlf)lwyntpjntUUtpp ~llntl: 

UUmth.t.tu hflliiJtlwo t htmi.!.Jwt ultt.tpmupp qpw: 

Otunuiuwu)lpqnq UJntp[! lu)lm ootipwltwil PI<ltlP tit2 tnwyilttmy (pwy 

lintupwyntti) hhmn opqwilwltwil tipwympjntUIJtp)l mt.tnmu WU2Wtntlmti t w

linuftw'W ~llntl, np[! li)lwumti t oolipwljwu ppqp hhm l1 wnw2wilmli t 

oMpW!<lP~wl.twu wlinu]lmti (NI-4)2504: Lltp2)1il)ly wlinu)lwltn ltwplitft t wp

mwliqtt' ~pwu mcttq hplipntl Wt.tl].litntl: Upmwliqtlwb wtinu)lwltu 4Pltftil 

ltwUJ.tlmti t Oblipwl.twil ppq)l htm l1 litillitntl !<l!<ltllt l.lit.tnpwylfwu hwliwp 

Owluuqwb hplip)l pwiJwlt)ly, ltwptt}l t hwztllit Wt.tntnp l)WUWltf!: tllpnytupiJ 

liwuuwltyntli til ltwmwtltt.tmmnputp' 2Jlwoup UJ.tpopupq. ljwli oolipwppqw

ljwu U!llU~h. l.t K~4 (4wli Na~4)-]l1:3 hwpwphpmpJWlip tuwnumpq.: 

UJnLfd/ip II uwppwl/npnufulip. 

liJlitiJ.wtlt lf)lljpnuwpp, wilwtftmfllt ltztnp, liJlitl].WL)l tftnp~wunp (150-

250 tit), tth4mttwltwil uWt02rnlu, pJmpuhp, ljnuw~l.t tftntl~wunputpSO lit mw

pnqmpJtutip (4 hwtn), ljwpny)lljiJtp 5 U 10 lit, hwlufiWU!WltJW UWUqtp, 5() lit 

mwpnqm~JWUp l_WtPPl. tflnp~wunp, lu)lm oolipwljwu ppm, CuS04t K2S04, 

Na~4t 2pwbup ll!lipopupq., NaOH-it 33%- wuny, oolipwltwll pptl)l 0,01 u, 
NaOH-)1 0,01 u tmbmJpiltp, titrafttltmll!ntJtn l.t litraflt ljwpli)lp )luq.ftltwmnp

utp (100 tit 0,1 o/o- wuny lit !<lilt [Jwplf)lpp uUI}lptnwJftil tmbmJp)lu wtlttwyilht 

25 lit 0,1%- wuny tihpftt ltwll!ntJtn)l ut.qjlpmwJftil tmbmJp), pmuwljwu ilJmp: 

UWflD/1 uqwpwqftp[]. 

Ulin&ttwlt)l pnpmliu ljwmwptlmli t '-lJhtTJ.rntlt uwppmli (ulj. 56), npn 

ltrnt.tlitlwb t Q-ntnpz)lutp wnw2wyunq tftnp~wiln13)1y (1), wlinu)lw4n pnpttm 
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wunpfly (5), uwnuwpwu)ly (4) 11 li2w[Jwo htqmlju nUI].ntUnq wunp)ly (2): Q.n

tnP2flutp wnw2UJyilnq tflnp~wunpn tflw4tlmli t luywuntl, nppu hwpliwpty

pwo t lf)lill_l1 wunp)l hwmw4n hwuunq tp[Jwp tunqmtw4: <!>np~wunp)l lit2 
t!Jtlmli t oolipwljwu PPtlntl ppqtypwo 2ntJ1: Uunpp 2ntJ1[! hwqwuwpwl_wtfl 

bnwtm hwliwp upw lili2 mhqwqnptl li)l pwup 4mnpll!hlit.tw: Q.ntnJ12)1iltp w

nW2Wyilnq ljntpWU li)lwypwO t WUnp)liJ (2), OJl[! OWnWJrllli t wlf)lwlj[! pnpt

tntY htmn ppqtypwo htqmlju wtlmnliwm q.wmwplJttm hwliwp: UJq. wunpn 

lf)lwywb t uwpp)l hflliUwljwu liwup' WJU wunpp htm (5), npfl lf)12ntl lf)lill_ll 

hwmw41J wuyumli t OWjpntli ljnpwywo lunqntlw4: Ujq. lunqnqwlj)l tltp)lu 

liwuu mutt ~wqwp (3), npp onpwlJntltYll.mli t htmwt.tnmtlnlltntbntJPr! II h)lli

pn: Uunpu (5) 4wrafttwnpu)ll. mutynq q.t~tt4mnp)llf)12nyntllf)lwywo t uwn

uwpwup htm: U21uwmwup)l ctwliwilw4 uwnuwpwu)l tw)l tunqntlw4fl OWJJl[! 

ll!litnp t lt2typwb tltil)l OOliJ!w4wil PPtllt m)lmpliwu tmbntJP ll!WJlntilwljnq 
tllnmwiln13)1lit2: 

s 

U:?/uwmwupft []{Jpwyp[]. 

"hiJ. 56 lj-[lijiJWfP lf/ipi11Jl11/ 
wliftwlJ/1 pnplfwli uwpp 

1--qntDJIZW!p!JWQfimJ. qmpdtuGnp, 
2---Uzllllj_qwb hbJintl@ l!firpu.liuwfi 
uwpJl, 3--{\wqwp, 4---uwnliwpwiJ, 
5-wunlijiwl:jji pnpuwiJ wGnp 

Uilwtftt.t}l. hwliwp htmwt.tnmqnq UJmpp t.tmilqqwou liwupwy{Jht, mpnpht 

uwuq.p Llh2, lt2nlit wilwtftm)14 42tnpntl 0,1-o,2 q 11 mtqwqnptl 100-250 liq

bwqwl mutynq '-lJlitl].WL)l tflnp~w1Jn13)1 (ulj. 57) tit2 (WJUU!tu, np tflnp~wiJnp)l 
lltWtnhp)lu l.4ll!l.lt), wtlttwyiltt 10-20 tit (mtu ltz. 1,84) lu)lm ObliJ?w4wil 

~~nt, 4wmwtflt.twmnputp {2pwou)l ll!liflopu)lq ltwli CuSO _h 11 K so h 
}·3 h 4 I' 2 4 -., 

• tupwvhpm!<lJtulip tuwnumpq) llJ3n11ilhL 1 op; IJ.pwu)ly htmn $np~wunph 
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phpwllu bwbltht ijtnpp)llt ~wqwpml 11 pwp2)1~ tqwhwpwllnnf qliht WJpuwu: 

UJq. tqpnyhumu 2-3 wllqwu wllhpwdh2Ul t wtf.titwylltit 2JlwOIJ)l tqtipopu)lq.: 

UlttU:mtu w1pmuu ijwmwpht J.antJL, wtqw mdtiqwylltit: UJnLJ.aU WJillit U)lll~l1 

tntbntJPP w)ltl. pwijtwlly)llt q.wnllwm, np)l hwuwp tqwhwll2tl.ntlf t unm 10 

dwu: 

blf. 57 Ujptfwli tfmpdwlinp 

Ummq)l~ mwpphpwlt)l hwuwp ~Jtiti}.WLP t)lnp~wllnp)l lfti2 w]puwll hw

uwp tl.tipyllht IJmJIJ nhwltmlltl.iltipu wnwlly wllwLJ:tqjl hwuwp hhmwqnmtl.nrt 

IJpnp)l: Ummq)l~ ijtnp~wlln~u llnl]lltqtiu hllpwplJ.tit wuwLJ:tqjl J!lltnll tftmttip)lll: 

2 p]ntpuhp)l lfli2 tl.hpyllht mumlfllwu)lptl.ntt il]mp}l 0,5-1 q lllfm21ltip ~np 

il]mphp)l pw2n npn2titm hwuwp: 

u111uwll U!Jlnytiu)l nhwlJ.yjlwllhpll n!Jpwllmu till hhmltJWtlttilllll· 

ObupwlJ.wll ppmll (~0 putJPWJtl.mlf t OblfJ!WJJ:tll qwqjl, 211J:t lt 

PJ.atl. wbll)l 

2H2S04 ~ 2.SCh + 2H20 + ~ 

UIJ2wmtl.wb ~ptl.wb)llln opu)lqwyllmu t opqwllwllwll ilJmp)l wbfuwb)lllu 

u)lll~lt COrJ:t, )lult 2{lWOj\llu. U)lll~lt 211P 

C+~~c~ u 2H2+~~2H20 

Uqnmu ObupwlJ.wu ~ptl.)l utiplJ.WJnLPJWUP tl.hpwlJ.wllqlltl.mu t wunll)lwlJ.)l 

NH2 - CH2- COOH + 3 H2S04 ~ NHa + 2 C~ + 3 so,_ + 4H20 
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Unw2wywb COrn, ~-u 11 2ntllU yllq.mu till, )lult wunll)lw4n \twtqtf.mu 

t bblfpw\twll pptf.)l htim. 

i NHJ + H2S04 ~ (N HJ2 504 

Uqnm ~tqwpmllwqnq opqwllwltwll ilJm~tipu MuJ!Wltwll J.apq)l lltipqw

JOtPJWUP llm]lltqtiu DWJPWJqnui till wbfuwppm qwq)l 11 211)1: 

Udnbfmuflt Jimtmtd-n 

(C}npmlf)ly wnw2 ~Jtitq.wLJ:t uwppn mwpwylltit 15-20 pntqti: Cl.pw hwuwp 

d)lwylltit ttti\tmpw\twll UWL02WfuU 11 qntn112J:tlltip qnjWyllnq ijtnp~wlln~J:t2ntllU 

bnwylltit: ~Jtitq.wLJ:t ijtnp~wllnpmu qmlltf.nq WJpwb ilJm~u mtiqwijtnfutit 50 lft 

mwpnqmp]mll mlltiynq ~luijt)l~ wlln~)l lfti2: ~Jtiti}.WLP tfmp~wlln~u 3-4 wll

qwu nqnqht ).<)npwb 211mllt tylltit ~wtft)l~ wlln).<))l lfti2: Utqw tmbmJ~U hwuy

llht U)llll11 llJ:t2u, tftwlttit fuywllml., twtl. fuwnlltit 11 tqwhtit wllwLJ:tttJ:t hwuwp: UJ

Ilmhtimlt n!Jq.mllwpwll)l tili2 (50 Ul UlWJlOflnLPJflLil mlltiynq tftnp~wlln~) u:Jlttit 

5 lft 0,01 u b<nfpwijwll ppm, 5-10 ltwPJ:tt )lllq.)l\ttumnp' tfli~J:tttill qwplf)lp 

llwu ltnllqn \twplf)lplt llpw lfli2 J:t2tiylltit uwnllwpwiJ)ltitPJ:t funqntl.wltu: 'lmtw

mwltwhwpuwp t oqmtl.ht fuwnu hwJmwb)l~)ly (0,15 q tfli~J:tt qwplf)lpu tmbtit 

102 tit pnpwb 211P lfli2, 0,05 q UlipJ:ttlJ.wtqntJUtU tntbht 5 lft ~npwb 211J:t tfli2, 

wnw2)lll tmbntJ~)ly tl.tipylltit 100 lit, tiplJ.pnpq.)ly' 4Ut lt fuwnllht): Umwytl.wb 

Iuwnn hwjmwb)lm tqwhtit umq qmjll)l uptl.wlt)l lfli2: 

.Ctimwqnmtl.nq tntOmJ~J:ty tl.tipylltit 10 lft 11 ~wqwp)l U)l2nyntl. ty{ttit WJil 

wl.tnp)l lfli2, npmtiq tqtimp t ltwmwptl.jl wunll)lwlt)l ~npmuu: Qwqwpu U)l pw-

11)1 wllqwu nrtntttit 3-5 -wltwll lit ~npwb 211ntl. lt q.pwll)ly htimn llntJil wlln~)l 

lfb2 ,',wqwp)l oqllm~JWUP LYiltit NaOH-)1 10 lft 33%- wllny tntbnl]~: .C)lup)l 

1Ul[t}.tiyntpjwiJ mwlJ. ulJ.umlf t WiJ2WUttl.tit wlfniJ)lwlJ., np)l htimwqw ~npntUTI 

llwtnwptl.mu t qntnp2J:tlltip)l U)l2nyntl.: 

~+ +OH- ~NH3't+H20 

Uwnllwpwllmu wunll)lwlt)l qntn112J:tlltipn fumwllmu till 11 211J:t qntnpz)lllti

llh htim 2Wilchlmu til q.till!J:t n!Jq.mllwpwll, npmtirt IJwllltl.ntlf hll ObuJ!Wltwll 

~~tilt htim: 
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fcl.npnu.In 4wmwphl 10 pnUjh, np~y htmn nuqmu~~ $np~w[mpu ~2hyUht 

WJUUjhu, np uwnUwpwU~ OWJP~ Junrtml.w4n ~2tlt4Jt ooupwqwU J<lf'ltl.~ htm h 

)<lnpnuJn 2WPntUw4hL hu 2 pnUjh: 

fcl.npmuu wtJ.wpmhtmy htmn ootipwqwu pJ<lmU m~mJlht NaOH-~ 0,01u 

tmomnantJ., ~Uqftqwmnpft utpqwJllLJ<lJWtip: Sftmptiwu wtJ.wpmn hwtiwpht 

tiftu~lt tmbntJJ<llt tiwum2wlJ.wqmJil qmuwtJ.npmtin: 

Ooupwqwu fdf'ltl.lt htm IJ.wllltl.wo wtinuftw4~ pwllw4n hw2tl.ht ummqft~ h 

$np~Uwqwu utim2utp~ mftmptiwu mwpptpmpJwU hfttituU tJ.pw: 

Quqhwump wttnmft ll!WJlmUwqmpJmUn pw2t1.wopmti hw2tl.hL %-ntl. ~np 

·pw21t ll4wmtiwtip: 

Q.npuwb lt mflmpuwb ntwtnJltwbtpn 

fcl.npuwU $np~wUnp~ Lft2 wtJ.htW!JJlWO h~tipn ,PWJpWjntti t wtinUftmUfl 

Untt:f>WID!} lJ. UIDW\jqntti t UWIDJlftntUfl Untt:f>Wtn, 2ntJll.J. wtinU~Wq. 

<NH&n504 + 2NaOH ~ Na2504 + ~OH 

2Nl--40H ~ 2NH3 + 2H20 

Uunu~w4n uwnuwpwuft JunflntJ.wlW Ufl2ntl. timumti t nuqmuwpwu~ Lft2 

IJ. qwUjtJ.ntti ooupwq.wU I<lfdtl.lt htm, Unp~y WOW2W!JUhtntl. wtinuftmUfl UntL

:t>wm. 

2NI-I3 + H2 so4 ~ ~>2S04 

S~mpmUfly UjWJlLttl.nttl t, ph J<lf'ltl.ft np uwuu t uuwyht WLtWID, ftJl hhm 

~~ 4wlllht wtinuflwq. 

H2 504 + 2KOH ~ K2 504 + 2H20 

.Cw2tl.wptm 

(ptptJ.mu t qpwqwUmfdJWU mtl.JwtUhpn): 

Ujptiwu hwuwp tJ.hpypwo t 100 tiq ynphUft wump, npmti ~np UJntf'lhJln 

lJ.wLttimu hU 85 tiq: UjpntUfly hhtnn pw2tJ.wop[! mhflw$n)utJ.ht t 50 lit owtJ.wt 
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mutynfl ~w$11~ $np~wUnJ<lft tit2, [<lnptiwu hwtiwp tJ.tpypwo t 10 tit tmbntJJO, 

~u4 nuqmUwpwu~ tih2tYJ1wo t 5 tit O,Olu ootipwlttuU f.lrant: 

UUJOWilJlhUp, np wtinuftwltfl pnpmUfly htmn ntwqyflwJft tit2 ~timw<'J 

bbtipwltwU fdf'ltl.ft tn~mptiwu hwtiw11 ow)uutJ.ht t 1,5 tit 0,01 u NaOH: 

~tmiJ.wpwp 5- 1,5 = 3,5 tit NaOH-JttmOntjf<)[! hwtiWUjWIDWuJuwumti t ranp

uwll tupwpqtJ.wo wtinuftwlW WLtntnftU: 

~u~ np 1 tit NaOH-~ 0,01 u tmbntJJ<lt:! hwtiwtljwmwu)uwumti t 0,14 

uq W~tnm~, WUjW 3,5 tit-[! J!WLttitUUjWmi.JhtntJ. 0,14 tiq-ntJ. qumwUwUp W~tnm~ 

pwllw4n mtl.JWL Utint2ntti (3,5 tit. 0,14 tiq;: 0,490 tiq WLtnm): 

QuqhwUmp w~tnm~ pwllw4n mnqnuutpntJ., num ~np vw2~, hw2tl.ht 

htmiJ.Jrut4hJllll· 

so tr( . 0,490 trq .J OOO/o _ __::__ __ __::..__ __ = 2,81% 
lOut ·85uq 
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pwliht: l4utilt~l1 qpw liuwywb qwuqqwbn Ltlwuwt 25 lit Janpwb 2Pntl h 

4rl&l1u tmbwqwmht: l:pumpwlJ.yl1wu (tmbwqwmmlin) 4r4.uht 3 wuqwli: Qw

lim4n bwnwJmli t qum4nll.wJI1, uwfuwpnqwJjl ll liwtmnqwJI1 npnzliwu hw

liwp, 11u4 qhp2ltu tntbwqwmmtilty hhtnn, pwtftJ~I1 tlrw uuwywb qwuqqwbn' 

outmJI1ll 4.11uwJ3wTJ.wupwhJntJ311 (hhtiltyhumtnttrnJI1) npnzliwu hwliwp: 

Ut1il1mrn4_myuhpl1 uumhyliwu hwliwp pwlim\Ul qpw wtlhtwyuht 5 lit 

4,5%-wuny ZnS04 ll 3 lit 2%-wuny IJ.wli 2 lit 11J NaOH-11 tmbm]J3uhp h 

2pwJI1u pwTJ.ul1pmli hnwy{Jtt3 pnUjh mllnTJ.mta-Jwlip: UJumhhmll pwliht 50 lit

wuny ~wtltl1~ tltnp~wunJa~ lih2: .RwtiltW qpw liuwywb uumqwbp{! ttlwurut 

mwp 2rntlll uwnhymtilty hlimn pwlimlJ.n hwuyuht lil1~ll ul1zn: 

Uuwti1Ltlt hwliwp pwum411Y qhpyuht 2 ulimz' 5-wlJ.wu lit: 1Jlimzuhpn 

tyuht tltnp~wunJ3uhpl1 lite, fJ.pwuy qpw wtl_htwyuht 2 lit K3[Fe(CN)6) h 

Na2C0.3-11tmbm)J3 ll 8 lit emr: U}lwdwliwuw4. Ujwmpwumht ummql1~ tltnp

~wunp, npmhq tyuht 13 lit2mr ll 2 lit I<3[Fe(CN)6] ll Na2C03: <l>np~wunp

utpn bwb4_ht WUjWIJ.JW bwb4nynqll fuwnum{ll}.t! mwpwyuht hnwynTJ. J!UITJ.UI1-

pmli' 15 pnt1!h mllnqmJ3JWup: <l>np~wunputru 2PWJltu pwfluppl1y hwuht, bn

pw\Ul 2rntl uwnhyuht ll m~mrht: C}.pw hwliwp Jntpwpwu~ntp 4tnr~wunJal1 

UjWpmuwlJ.ntJaJWUt! wtlhtUllJuht 3 lit Kl + ZnS04 + NaCl-}t tntbmJJa, 2 lit 

3%-wuny C~COOH, tilt pwul1 IJ.wf<lpt outwJJltmbnt)J3 ll hi1Uinumt~l1m (hi1-

Ujnumt~11ml1 pwuwlJ.n hw2t{l! wnuht): IUwnumpl}.u umwumli t J!UIY IJ.hTJ.uw

qmu qmuwqnpmli: UJunthhmll ml1mrht hi1UJnumt~l1mntl tiltu~ll tmbntJJ311 

qmuwttr4tlhm: <l>np~uw4.wu ll ummql1~ mwpphpwlj_utrl1 ml1mpliwu hwliwp 

bwfuutlwb hpUjnumt~m~ pwuwlj_u, num mwpphpwlj_uhpl1, qpht WTJ.Jntuw-

IJ.mli: 
Uzfuwmwupl1 ulj_qpmu ummqht hi1Uinumt~l1ml1 ml1mrn: C}.pw hwliwp 

tlhpyuht 2 lit 0,00511 KIOr-11tmbmJJ3, qpwu -wtlhtwyuht 3 lit KI + ZnS04 + 

NaCl, 2 lit 3%-wuny pwyUJfuwppm, 2 4.wJal1t outrnJI1tmbmJJ3, l1u1J.I14.wmnp h 

ml1rnpht hi1UjnUntt~l1mnq U~u~ll qmuwqplj_qhL n: 

uJah 2 lit KI03-I1 hwuwp bwfuutlht t 2 lit hi1Ujnumt~l1tn, WUjW hi1Uin

untt~l1ml1 ml1mp{! hwliwtljwmwufuwumli t 0,005 unpliwtwunyl1u: 5wu4_wtlt t, 

np hi1Uinumt~l1ml1 tmbntJP!l tilt tltnpp ful1m tf"lul1: uuJawfJ.phup 2 lit KI0.3-11u 
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hwliwpdhp t 1,9 lit hi1Uinumt~l1m, WJI). l).hUjpmli hl1u-1numt~l1ml1 ml1mrl1 mTJ.

qmlit! 4.tltul1 2 : 1,9 = 1,05: 

..C.wztlrnr4n IJ.rnmwtlht hhmllJWt lj_hpUj. 

lThwtl1ttl1 hwllwp tlhpyprnb pmuwlj_wu qwuqqwbn hwtlwuwp t 0,2 q -

l&wli 200 liq, hi1Ujnuntt~l1m11 ml1mPI1 nLTJ.Il.nLli[!' 1,05: 

..C.I1UjnUntt~l1ml1 J;)WUWlj_[!, Ofl[! bwfuuqht t 5 lit ntumliuwul1pqnll. tmbntj• 

J3t! ml1mrhtm hwliwp num IJ.plj_umpJmuutrl1 hrnqwuwp t 1,41-11 ll 1,43-11: 

ttpqum{<)Jlltuutrl1 tilt2l1un hwtlwuwp t 1,42-11 (phpqmli hu qprnltwumJaJWb 

mti.Jwtuhpn): Umwyqwb Jalltln pwqtlwtljwmltht hi1Uinumt~ml1 ml1mrl1 ntTJ.

TJ.mlintl' 1,05-nq: Umwyqmli t 1,48785ltwli 1,49: Owfuuqwb hi1Uinumt~l1ml1 

h)nfwu tlrw WTJ.Jntuwlj_py (wfl. 56) qmuht qumlJnqwJI1 pwuwltn: U11.Jntuwqmli 

1,49 lit hi1Ujnumt~l1ml1u hwliWUjWUlWufuwumli t 0,09() liq qumlj_nqw: 

Ummql1~ 4tnp~wunJabhpl1 ml1mpllwu hwliwp bwfuutlht t 1,89 ll 1,88 lit -

h)lUjnumt~l1m ltwli 1,885 lit: Umwyqwb J311tln pwqliwtljwm4.ht hi1Ujnumt~l1-

m)l ml1mpp nLil.TJ.ntlintl' 1,05-ntl: Umwyqmli t 1,97925 4.wli 1,98: UTJ.Jmuw-

4nuf WJI}. J3qi1U hwliWUjWUlWUfuwumli t 0,003 liq qLJntqnuw: 

..C.hmllwpwp 5 lit-mli zwpwpuhpn qwqlimli hu 0,090 liq - 0,003 liq = 
0,087liq: 

..C.wztlht, J3h 11u~pwu qumltnqw t Ujrnpmuwqmli 50 lit htwlthmmJI1u tm

bntJJ3n: 0,087-n pwqliwUjwmlJ.htntl 1Q-nq, umwyqmli t 0,87 liq, np[! hwliw

tqWmwufuwuntli t tltnr~l1 hwliwp tlhpypwb pwztlwbpmli hTJ.wb qumltmtwJI1u 

tfq-nq: 

Qwztlwbpmli qumlJnqwJI1 mn4.nuwJI1u Ujwpmuw4.mJa)ntun hwztlhtm hw

tfwp wuhpwdhzm t qwqliht hhmu)wt hwUhliwmntJ3JntU{!. 

l.f.hpypwb qznqwbp{! (200 liq) UjW{lnLUWqntli t 0,87 liq ql)mlj_nqw, 11uq 

100 tfq-n Ujwpmuw4.mli t x liq qumltnqw, 4.wli 

X= 0.87 ·100 = 0.4% 
200 
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0,0 

0,1 

0,2 

0,3 

0,4 

0,5 

0,6 

0,7 

0,8 

0,9 

1,0 

1,1 

1,2 

1,3 

1,4 

1,5 

1,6 

1,7 

1,8 

1,9 

UllJnLUW~ 56 

tuwql:iq.npu-PI:iuul:iuft t.ftpnq.ml. qum~nt.twJft npn2uwu wrumuw~ 

0 I 2 3 4 5 6 ~ 8 9 

0,385 O,JHL 0,379 0,376 0,37:5 O,.:S/'0 0,367 0,364 0,361 jU~ 

0,355 0,352 0,350 0,348 0,345 0,343 0,341 0,338 0,336 0,333 

0,331 0,329 0,327 0,325 0,323 0,321 0,318 0,316 0,314 0,312 

0,310 0,308 0,306 0,304 0,302 0,300 0,298 0,.296 0,294 0,292 

0,290 0,288 0,286 0,284 0,282 0,280 0,278 0,276 0,274 0,272 

0,270 0,268 0,266 0,264 0,262 0,260 0,259 0,257 0,255 0,253 

0,251 0,249 0,247 0,245 0,243 0,241 0,240 0,238 0,236 0,234 

0,232 0,230 0,228 0,226 0,224 0,222 0,221 0,219 0,217 0,215 

0,213 0,211 0,209 0,208 0,206 0,204 0,202 0,200 0,199 0,197 

0,195 0,193 0,191 0,190 0,188 0,186 0,184 0,182 0,181 0,179 

0,177 0,175 0,173 0,172 0,170 0,168 0,166 0,164 0,163 0,161 

0,159 0,157 0,155 0,154 0,152 0,150 0,148 0,146 0,145 0,143 

0,141 0,139 0,138 0,136 0,134 0,132 0,131 0,129 0,127 0,125 

0,124 0,122 0,120 0,119 0,117 0,115 0,113 0,111 0,110 0,108 

0,106 0,104 0,102 0,101 0,{199 0,097 0,()95 0,093 0,{192 O,o90 

0,088 O,o86 0_,084 0,083 0,081 O,o79 0,077 0,075 0,074 0,072 

0,070 O,o68 0,066 0,065 O,o63 O,o61 O,OS9 O,OS7 O,D56 O,D54 

O,OS2 O,OSO O,o48 O,o47 O,o45 0,()43 0,041 0,039 0,038 0,036 

O,o34 O,o32 O,o31 0,029 0,027 0,025 0,024 0,022 0,020 0,019 

0,017 0,015 0,014 0,012 0,010 0,008 O,oo7 0,(105 0,()03 0,002 
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l.[D5DflOM OUd'Pu 

C!Of\3UOPJ"l UOO tilt QUPQ.U50f\lJQ 

U6ft It t.tW(lqwytiwu l:ipltm]pul:ip[! Uf\wU2WUW~ lliil, l}.llWUl) ul:ip~w]Wy

lanui til ~Jwilpft Uf\wuuw~wu lll(lnyl:iuft tjmfu~wlllw~ytlwb ~nqt.ftp: 

U6t! opqwilf\l{UUI:ipf\ lintl:i~nttwJf\U, J!22WJf\il It opqwUWJf\U uw~wpl).w~ft 

qwnmytl_wbpwJftil mwppl:ipft unpwqnJwyuwu, pwuw~w~wu It npw~w~wu ym

yuilif\2ltl:ipft tll:ibwymunq nLfll:i~ytlnlJ.J PWJPWJUWU u~wmuwtlp uftupl:it.tft ql:i

Pft2JumlintllliW]Uwuwqnptl_wb lll(lnyl:iu t: 

QwpqwyntUt! PnLJUf\ wuhwmw~wu ~JWUpf\ [!Ufc)uiypmtl wnw2wynq w

nwli~f\u uwul:ipf\, opqwuul:ipf\, hpuuttwbpul:ipft It P2ft2ill:ipft ~wnmyqwbpf\, 
h]flL[c)w1}tnfuwuw~mpJwil It ~mu~yftwJft npw~w~wu 1}tnt)mfump]muu t: 

U6n It qwpqwynLUf! ~wpltnp ~ftt.tntnqftwqwu uwnyl:iuul:ip l:iu, npnuyfty 

qw(l.nl.wb t pm]ul:ipft pl:ippft nw~t! It pwuwlm: 

U6ft n{tq.hwump wnwu~uwhwtn~ntfc)]nLU{! U(lW nftptlf\q pilntjfc)U t, OJlt! 

llwJutlwo t ul:ippftu It wpmwpftu lliWJtlwuul:ipfty: 

U6ft It ijWpqwytiwu ul:ippf\u qnpbnuul:ipftu l:iu lliWtn~wumti ~f\tnnhnp
tlnhul:ipn (wmpuf\uul:ip, hftppl:ipl:itftilul:ip, pftuftuul:ir It w6ft ftuqftpf\tnnpul:ir): 

~mnhnptlnuul:ipn pf\tlf\wqwu UJmpl:ip l:iu, npnup tiwuum~ynuf l:iu w6ft qwp

qwtl_nptiwu lll[lnyl:iuul:ipftu It ~nitl.mti l:iu m6ft qmpqmtlnJlftlillip: 
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UCIUUSUUQ 75. 

f!mJup mmJIJ!I:ip opqwfifihpp w6uwfi hwun[wc)p npnznttil! 
(lizmufil:ipp ul:ipnqml) 

U6ft t!U)Clwypmt.f pmuwftwu P2ft2llh11t! wuyumt.f hu hhtnl.tJWL htu2011flW

fttuu tltnqtpn. 1)uwqtfUtuJftll tnl1nhmt.f, 2)h11ftw11w~qmt.f, 3)t.fwuumqftmwymt.f: 

0tutlth11ft uftwmhtJ! t}tn$nJunt)Cl]OLU tnh@ t muhumt.f P2ft2llh11l1 wfift h11ft11n11fl 

tltmtmt.f: 

U6t.fwu hwmtJ.w6ft n11n2t.fwu wtltuwhw11lfw11 Uhf6nqn w6nrt o11qwuft 

tJ.pw u2mt.flth11 ltwmwphtm tit)Clnqu t: 

UJntp/;p u uwppwtfnpnu/lJI;p. 

Otnnft, tnJ!fn, Wl1l.tw6wTLftltft ltwt.f hqftl.lJmwynphuft 1~2 ut.f W11UWtn m

uhynyt 6ftthl1, ult tnnt21 unuftu~, Wl.lJWftJW J!WUftw IJ.wt.f pwdwft, J.>Wt.f}li )Clntyt)Cl, 

tfltpwm, qtwllut11, quqwutqut11, lfftt.llt.fbm11wltwu )ClntllJCl, mllhtft, pwunu, 

tltwJtnft phtlt ltwt.f tut{tuq: 

Uzfuwwwupft[J{Jpwypp. 

<l>n11~h11ft hwt.ftul1 uwJuwmhutJ.w6 uhptlt11t! 6thyllht' t.fwp11t{w6, 211ntU h

nwypw6 1.t Wl.lJW t.f}l pmuft wuqwt.f ttJ.wym6 )Clh\}tft ftwu wt{wqft lfh2' n11mhq 

UtuJutul.ljhU lUI.lJWftJW ~nytnq w1Jyph11 J!Wyht' W11UWtnUhpft tuqtutn U ntytyttuhw

JWY w6u W1.1Jtuhntlhtm hwt.fw11: 

l.Uptfwm/1 w6tfwu hwmt/wb/1 npnzmti!J. l.!.h11yllht ntnnft lttut.f tnpm h11hp 

6ftthl1, ~ftttn11ft f611JClntl W11Uwtnft tl11wJftY hhnwyllht Junutut{nt)ClJntUI! l.t um11 

6w111 muhynq tmyftm hwmftltft oq.untf6JU1Up W11Ututnft tl11w mm2ntl 2 t.ft.f hh

nwtlnl1ntf6JU1Up U2ntUUh11 wllht: 1JI.ljwmwftwhw11Utu11 t 1:1 htui1WPhl1ntf6JtuUp 

tnnt2t! Juwnllht unuu~ft hhm: {Jpthi1I! mhqwtJ.nl1ht JunuwtJ.I.t Untf6 Juyftftmu 20-

250C l.lJWJt.fwullhl1mlf: Iuyftltn 1.1JWtnl1wumht pmuftmJftY, n11ft 1.1Jtutnh11ftll mt.f-

11WYtlw6 t Ultllilt J!WuftwJlt hwmwltn ft2llnq, 211ft t.fh2 nlll!.rtlftlw6 pwt.f}li 

J'Clntrtf6: Uhpt.fhl1t! 6mltht quqwuhqnt{ l.t wt.f11wyllht Juywuftu tuJUI.lJhu, n11 wl1-

tfwmn Juyftftmt.f mqqwhtuJtuY tl}l6wftmti mrtrttl.tu6 tJ!uft qhl.lJft yw6: 0111.1Jhul{r 
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uh11Ut! Ufli1WUW, PWtlJ!i JClTU6ft duntjwt{hltft oqUntf6JWUp WJU lift tfmpl1 tPW)ClW

pht l.t f6TL!6ft UjntU OwJI1t! ft2hyllht 211ft Uh2: lJhft 011 wuy iWtltht pwdwlttfmltp

[lh11ft hhnwtln11ntf6Jntfin. Wl1flJntllpllhl1n q11wllyht WTLJntuwftmti (wq. 57): Ufin 

hwtfw11t{ntt.f t hw111.twu ll2nu.ffih11ft hhnwt{n11ntf6Jntll1Jh11ft tlhi12Uwftwu lt uwJu

[lwiJ.wu iwtlth11ft tnWI1Phl1ntf6JWU Wl1flJntiJpn: U2ntlfllh11ft lflt2Lt hhnwt{nl1ntf6-

JU1U tjtntjtnJuntf6JU1U hftt.fwu tl11w qwmht wnwiJ~ftu hwmt{w6uh11ft wfift t.fwuftu 

(l!IJ.. 58): U11t.fwmft tnWI1Phl1 t.fwuh11mt.f w11t{w6 pwdwut.fmupbh11ft hhnwt{n

JlnLfolJOLUI! t.fh6wumt.f t wuhwtJ.wuWI1WiW$, 01111 WJfl hwmqw6uh11ft wuhwtJ.w

UWI1 wfift Wl1fl]ntUp t: 

uiJ. 58 Uptfwwft wiftfwli 
hwwtfwhft npn2mtfp 

2. !Jnqmuft w6tfwu hwmtfwb/1 npnzmtf!J. U111.tw6wqftltft ltwti tnpm 2-3 

uti hl1fttu11ntf6JntU ntuhynq h11hp bftthflft hUf6W2WPfttWJftu bultft tJ.11w, uftuw6 

2WOfttllh11ft wt.f11wyt.fwu tnh@y, mm2ntl. U2ntlfllhl1 wllht t.flttiJwllyfty 2 uti ht

nwtJ.nl1ntf6JU1u t111w: DntJuh1111 mhqwt{n11ht t.fnt)Cl ll JunuwtJ. mhq 2o-2.5"C 1.1JWJ

tlwliuhl1mt.f: lJtlt 011 wily iwtltht ll2mlfuh11ft tfh2Lt hrttu6 hhntutJ.nl1ntf6JOLUt! 1.t 

npn2ht Jnti1Wpwu~ml1 hwmtJ.w6ft w6n: U11flJntllplthl1!1 q11wllyht wq1muwftmu 
(wq. 57): 

UmwytJ.w6 tntl.JWtllhl1t! huf6wl1ftht llntJill.lJlluft hw2tlw111tft ftlli1.1Jhu llltw
lll.uq11tlhy w11t.fwmuh11ft hwt.fw11: 
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<l>np.>Jft wi.JwtU.tttft qpwuyuwu wllJmuwq 

~wuntwO}l w6(!, uu 

OJ!Jliljlll 0 I' h I' t:!uqhwump 

1 z 10 wti(] 

Uptfwmhlifl 

1 

z 
3 

l.J)12}1hn 

5n'lmhblifl 

1 

2 

3 

l.J)12Jtho 

DtU.litntl p. 57 wttJmuwltft Uft21tu mti.Jwtulipfty, qbtt wpuwm}l u yn11.mu}l 

pwdwulfmuuuhpft wnuwu qnp(!: ~n(lftttnU.wqwu wnwuyp}l tlpw uzht wpuw

mft 11 ynqmuft pwdwuLfmuguhpft hwuwpuhp(!, }luq nLTJ.TJ.WhWJWY wnwuyg}l 

tlpw' Jntpwuwu~mp pwdwuumuuft lflt2ftu wfi{!: UmwytJ.mu t Lf}lwqwqwp 

qnp: Uplfwm}ll1 yn11.muft J!fltnP uzmlfUhp}l hwmtJ.w<':luhp}l optJ.w Uft2ftu mtl.Jwt

uhp}l (wTJ.jntuWqft W2 tlhpftu nlll.TJ.WhWJWYW h}luwu tJ.pw npn2ht Upwuy WD[! 1 

dwutlw 11 optlw nbpwypmlf: 
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UClUUSUu~ 76. 

tmimtwgtjmb I.. ~wfiw~ pflplmliwbu.ut~wtjnp pmjulipfl wop 
hwuhuwmw~twfi mwuufiwuflpntpJmfil! 

LntJU[! n~ uftwJU ~ntnnuftuptttft, WJL uwu w6ft ut(lnytuutpft qwpqwtJ.np

uwll, hjntutlwouutpft u opqwuutpft .>JI1wtJ.nplfwu nt lfwuuwqftmwylfwu tilttn

qli& qnponu t: Ump utWJlfwuutpmlf bftthpft wnu ftumtuufttl t: 'lpwuu fuftum 

bpllwpw.>Jqtlmlf tu, tltU.mu hu q.wtlJwq.hquwttmu, itnwpptpwqtJ.w<':l opqwuut

pntl u hJmutJ.wol)UhpntJ.: LmJuft mwq w6}1 ftumhuu}ltJ.m(clJmllu [!(Iqumlf t, 

hJOtUtlwbputp{! Lfwuuwqftmwumlf, opqwuutpt! twtl.>J11wtJ.nptJ.mu tu, wiult hu 

dtllllmlf hwpunuftq wfintl u qwuw~ tu: 

UJntpbpiL uwppwtfnpnu!Ubp. 

LnLJuft mwq 11 Lfpnt(clJWU Lfh2 wfihypwb 10-15 optJ.w (cl}ltahnuwow11qw

t{np J!lltJUft Oftttp qwlf qwpmn~tft UJWLWPUhp: 

lfcfuwmwlJpft!J{JpiU!JI)[!. 

Qlu.npht tnLJuft mwq u Lfmra utWJLfwltuhpmu w6hypwo lfftiiltnLJU. hwuwq 

ntllliynq ntnnft h}lltq O}lthp II npnlht upwuy (clWy UW2{!, tlhpqhmltjw Lfwuft II 

tlll2hwuqmJYilhp}l hpqtupnt(clJmun, ftlliutliu ltw11 qnqultwJftlt II qwqw(clltwJ}llt 

111Q.I!f12uhpft opqwuwnw2wyuwu .PmthP{!: 

<I>np.>Jft )mtnP mtlJWtllhp[! qpwllyht WttJntuwquhpmu (wq. 58, 59): 

UTUmuwq 58 
Ou.tlJtwJft qwuw~ 11 tmftntwytlwb bftthpft ~ftttltntnq}lwqwlt pumrawqftpn 

(hftltq I!l'ltJultlfft2ltu rat!. wpwltwqwun) 

.c:..,. .::J lf!l2hW{lq.ntJyliliflilliflljWflntJil)ntiJ(l, UU = ::1 ~ 
~wh <I' = = ..,. ' 

.c:."" . = .... Q.~'::l qfilJY 
~ 

·a .c.-= ~ s '""'- lltpll s c ~=s 2 3 4 .::;- "" -a.§" ...,§a Pluto, 5 U}I2JWil 

~ "' 1 = C..= :; ~.c hwm 
~ 

J;!lc. c. 
-j.J:3 .... 

h- rrJ 
~wuw~ 

~lhfl 
:;m!UJtwy-
~bhtlip 
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Urumuwi.J59 

Dw4twJ)lllwllwllL hn)lntlll!Jl.lwb <'>)ltlip)l qwqwpllwJ)lll lL I.Jnll.llilwJ)lll 
J!Tlll.J!Tl2Ulip)l tinp~n~)14.Jlntnq)lwi.Jwu pbmpwqJlJlt! 

SlipllpNn PnTJ.P02Uiipp Piull!, PnTJ.P"2lt lWlltl!, uti 
Opqwuwnlll2WyUlllU 

hwm lltnttlillO 
1-jlu umnp}lli 

:l-pq umnp}lli 

1-pli }lullwllwu 

2-pq Jtullwltwh 

bnltntwytl_wb lL I.Jwuwl pnt]uhpft wfi)l hwtitllwmwi.Jwu mwpphpntp]ntU(! 

pllmpwqphtnt hwllwp 114. 59-nul ptptl.nui til tntJult mw4 lL Unt{il UJWJUwuut

pmll wfitypwb qwpmn~lttlt nU~Jillll.Uhp)l wfilt WflflJntllputpn: 

214 

"VIj. 59 ([wpmn:pfr[p pfkJ JllllJfi/ipfi 
wlfligpwu limp UfWJifwfifillpnttf 
(dwjujlg) b.[DlJujl mwlj (wpjlg): 

li:hthflllll gmJg lili mpqwb 
hwfiqntJQfiliJll! 

Uc!UUSU1JSJ 77. 

Ulitiwfi 2wpdnuifihp: 
r>~tbp~ :PnummpnlJlllqtil! lL wpuwmfibp~ qhnmpnlJlllqtil! 

SpnUI}lqllutpn pmJulip)l llli2 opqwuutp)l npn2WIW ntllllntPJwllp lJnll.ll

ltnpnztl.w<'> wfi)l zwpctmuutp hu, npnup tqwJllwuwtl_nptJ.w<'> hu w1u I.Jwti w1u 

opqwu)l tnwpphp qn11.llhp)l wuhwtl_wuwpwlwtlt wfintl_ lL WDW2WUntU hu )1 

lJIWtnwuluwll ti)12llltl.wJp)l ti)lwi.Jnll.llwu)l wqqn11. qpqn)lluhp)l wqqhyntpJwU: 

SpnUI}lquutpn tJlU.mu tu qpwi.Jwll (wfillllliJ. ptpmtiutpn qhtq)l qpqn)ll{!) 

h pwywuw4wu (wfitiwu {ilhpmllutp qpqn)ll)l hwqwnwq ntll.llntJ')JWUp): 

SpnUI}lqllutpu )lptuy wumuu UtnWYht hu lt flWUllllJWJlqtl.mll tu' htllhtntl. 

wpmwpftu qpqn)llfty: 

3mmnm pmqftqll 

UJT1LJiJ/;p li uwppwl[npnufubp. 

<l>wJtnlt phl}tlt llh2 wfitypw6 qwpm lL qwpuwtW 4-5 ull pwp~JlntJ')JWU 

bfttbp, ~nmnmpnlllft4 luylt4 (llmp Wfl411.), tntJU llilwtitwuynll Pll.Ph pwuw4-
llbp, mmz: 

U2JuwmwlJpft [J{JJiJwyp!J. 

<l>wJtnlt {ilhl}tlt llhS;!, llmp UIWJUwuutpmll wfityllht qwpm 11 tl_wpuwtW 

uhputp: t;pp <'>ltthPn hwuutu 4-5 ull pwp~flntPJWU, 4nthnUJtnlttlt qpw mmzntl. 

hwtlwuwp hhnwtl_npntpJWUJ! pwzht qbft4U.tp: OftthflltY ti)1 pwuftult tl.fllll m

hht)lntl. hwqyllht <'>ltt. hl'fl Q.JllqW{il(! bw64nll nl tmuwpwl}twuy Pll16h 4wti ~nt
qwJltU lllWtnpwumwb {ilwuwqutp, ftu4 lluwywb <'>ftthlln fClOil.Uht nptqhu umm

qftl: UJq tl}l6w4mll J!TllJuhpn qllht tntJult llftw4nlltillliJ.ft Wll.J!Jntfllt q)lllwy' ~n
lllD1Jlhpftnqft4 luyftlJntU: flpUJhU ~mnnUJhpftnqftq iuyftq oqmwq.npbht Uhpu)ly 

Ul! uhpi.Jqwb UtnqwpWfClll.J<lft WJli.Jil.Uhfl~ npniJ.p ti)1 qn11.ti)ly, 5-6 UU J!Wfl~Jlnt{6-
JWu tl_ptu ntUhU lnlJU(! {6lll\}tWUyn11. $npp)llJ WUyphp: 1-2 Ofl hhtnn qmhuiJ.hup, 

np Utnntq)ll pnl]uhpn wlthtuqwuwpwlwtlt wfillwu UJWtnfiwnnq {6hptl.ht tu qli

Udt tnl]u)l Wll.J!Jntpn, )lull f'}wuw4 hwqyplllbUhflt! wfiht hu ntllftll: 4:tmltwpwp, 
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pnt]U}l ~wqU}ly LnLJUT! f![l~wtnTJ. b. ~nmm.n(lnt.q}l~ ntwlmltw WUJWhmlnq uwun 

~nthnutmlttll t: 

G.trnnpnUJftqll 

UJ11Lplip I.J uwppwr[npnulli/ip. 

4.mz}l, qwqwup}l qwu uwuwutlult Un(l btwb ut(lUt(l, WUJWltJW qwtftw

Jllt~ mutynq pwriqw, pwuqw]}ly Pltl tftnp(l WUJWltJW pwnwqmu}l uqwtlwnwq, 

pwu}l~ (3ntTJ.[3, l.fltpwm, uzmwp, wbbtlt: 

U2Ju wuuuhpft []{Jpwypf!. 

Uutw~JW pwnwqmu}l uqwqwnwltn tftw[3wptt pwU}l~ f3TJ.f3ntl, f3fl2ht IJ. 

tlflwll mtqwqn(ltt Un(l btwb ut(ll.ft(l' W(lUwmut(lntl q.tUJit ut(lpl.t: Ul!wtlw

nwltn ut(lUhfllt htm u}lwu}lu pft~ f3hpqwb q.}l(lpntl mtqwtlnflht wunf31t ut2, 

n(l}l hwmw~}lu lYflWO t 2nt(l: <l>w~tt WUfl[311 WUJWqt ~WtPWfl}llntli.J. mtqwqn

(lht Unt[C} mtq: up pwu}l OJl htmn, t(lp wpuwmutpn hwuumu tu 2-3 uu h(l

qw(lntp]WU, hwlltt uqwqwnwqn, 2fl2ht 90"-ntli.J. lwltltu mtqwqnptt wunf31t 

Ut2 WJUuttu, nputtuq}l bltthJllt P"l"Jl W(lUtumUt(ln wutu hn(l}lqnuwqwu tllt
fiwltmu IJ. q.tt.q}l tltp mqqqwb: f1tzwq.f1ntJ3Jmu q.w(l~lltt wpuwmutp}l [3t

pmuutp}l 1.t wfi}l ntTJ.TJ.ntf3JWU qpw: 

Upuwm}l pwdwuuwu hwmtlwb}l q.tfln qtnmpnUJitqU}l qn(lbnui ym]y 

mwtm llutwmwltntl tilt pwu}l bltthfllt unm ~mJlht wpuwm}l wfiuwu qnun (1-2 

uu), tltwlttt wun[C}n IJ. wpuwmutpn hnp}lqnuwqwu tlltfiwltmu ltfl~}lu mtqwtln

(lht Untf3 mtqmu: 1-2 Ofl wuy ~wmwptt q.}lmwflltmu: Upuwm}lqutfln wfimu 

tu wnwlly [3hpmuutp mwtm: ~tml.twpwp, qtnmpnUJitlt ntwqy}lw n!Jq.munq 

uwun wpuwm}l wfiuwu qnuu t: 

upt tftnp~}l hwuwp n!Jmptt WJllutltult WflUwmutp, npnup npn2 dwuw

uwq hTJ.ht tiJ hnp}lqnuwlJ.wu q}lfiw~ntU1 WUJW WfiUWU qnu}l htnwymU}ly htmn 

tt W(lUWm}l wfiuwu hwmqwOmU uqwmqmU t qtnm(lnUJitlJ. [3hpntl.f: 
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UCR.JUSUU.Q 78. 

Sbphwltmpnlilibp.ft liwumflltwqwli pbpnuilihpf! 
hbmbpnwmpu.ftli.ft wqqbgmpJwli mwq 

l.nuum}lqtuqwu zwfldmuutp}l h}lupmu n!J~wb tu WJU ltwu w1u o(lqwu}l 

tpllm qnqU}l tnm(lqn(l}l wuhwqwuwfl tftntftnfuntf3)ntU[! qwu llflw qh(l}lU 1J. 

umnp}lu uwutp}l wfi}l mwpptp wpwqm[C}Jmun: UfiUwu uwum}lltwltwu 2wp

cfnulhtflu wnw2wumu tu npnzwltlt ntTJ.rttlwbm[3Jmu lmutynq, Yfltlwb (q.}l

~mq) wqq.nq q(lqn}llutp}ly {2t(ll.fwum}lfiwu}l, tmuwtlnptlwu }lumtuu}ltlmf3· 

,JW£t1 (unuwqnt[3]WU hh(1[3WtPnful.fwu): ~t W(lwq wfi t uqwmqmU O(lqwu}l 

dnJ$1tnq}lwqwu qt(l}lu Uwumu, WUJW WJU J3hpqmU t q.hutlt utppl.t (tt.q}l

llwum}lw), }luq h[C}t wfiu W(lWqwumtl t O(lqwu}l Utnn(l}lu UWUntU, WUJW W]U 

p~ptlml.f t q.tt.q}l tlhfl (hltutnuwum}lw): 

Stfll.tutfllt wfi}l uwum}lltwltwu zwfldmuutpn 4mf1nu}l tlhflltu 1.t umn(l}lu 

dwutpml.f Wmpu}luut(l}l WUhwqWUWflWlWtP PW2fuUwU W(ll].]ntUp tu: 

St(lltut(l}l uwum}lqwqwu 2W(ldmu qwflttlt t wnw2Wylltt w(lhtumwqw

lmplilt ltn[C}ntU}lu htmt(lnWntpu}lu UJW(lntUWqnq UWOntq puhtnt U}l2nynq: 

UJ11tplip I.J uwppwr[npmtfhtp. 

Owqqwuwuut(lmtl wfitypwb utnU}lq.n(l}l qwu qwpmn~}ltlt Utlt wuuw

llwlt PflLJUhp, htmtpnwmpu}lu}l (N2Q.) lWUnt}lUW]}lU UWOmlt, WUJWqJW ~n
q}tlt,. wllltJmuw~wtlt, hwfufiwutwluw [3wutp: 

U2Juwmwhpp {!hp.wyp!J. 

Olimptt utnU}lq.np}l hwf1l.twu -mtpl.tutfl 1.t wultJmllwlwtltntl lwtftht 

mbpltutp}l l.t ynqmu}l lflt21J. qwqtlwb wllltJntlln: UutwltJW ~nq}l oqum131wup 

tbbpltutp}ly Utq}l qn[C}mu}l umnp}lu, }lu It U]ntU}l tl tp}lu ltnrt u}l tlJlW putt ht

mbpnwmpu}lu}l tWlmtltllwJ}lU uwbmq: Ut4. dwtl htmn qpq}lu lwtftht mtpl.t}l 1J. 

\lllflntu}l tl}t21.t ltwqtlwb wll4.Jmun: U}l pwu}l op htmn qwmwptt IJ.u tltlt lw

tbnui l.t W(\l].]ntUpuhJlD qpwuytt WllJntUWltmu (wq. 60): Umpu}luutpu nuq.m-
luuq tu t '· m pi.J.w'im(lnubtp}l mtqwqwb wfib w4.mlttlwyunq hwmqmfc}]Wtlp: Lw-
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ilntftilwJftil liwbmlm ml:ipllft tfhpftu liwuftu pul:itnt q.l:iuumtli uqwmtfmli t t1.4l1· 

uwumftw, ftuq umnpftu liwuftu puhtftu' hftUJnilwumftw: 

Urumuwq 60 

<l>np~ft mtfJwtill:ipft qpwuyliwu wrumuwq 

lJwbnt\1[! 
Onf1mujl htmljwqliwb Onf1ntujl htm ljwqllwb 

t:lntjU mtphp wb\umun- wump6wu mtpi.Jp wuluwu 
putlwb t II}![!~ IJ lltnp~n ¢nfl~jlyhhmn ¢nlltnJuntFJjntUO, wum . 

~npm[!jl umnpji!J 

'1\nliltllnJl tfwljhphu}tb 
~npm[!jl tlhpjlu 
llwljtptultb 

LwlmLilliUijriJ lfwant/J hlimlipnwmpuftlrnl/ 

10 liq hhmhpnwmpuftun tmbht 50 lit mwp 211mli, 5 lit tYllht hwfu6w

UJ.WQJW Jawuftqft lfh2, tfpwu wtfhtwyllht2f\WJltU pwquftpmli hwthypwb 5 q till· 

ilntft.il ll WUJ.WQJW ~nqntffuwnilhtlfft.il~ll qpl:ilfft. umwyntlin: Ummqft.~ liwbmq{! 

UJ.Wlllflwumhtm hwliwp 5 q hwthypwb twilntft.un fuwnill:it 5 lit 211ft.u: lUwn

umpq.mli hl:iml:ipnwmpuftun hwtlWUWf\llllWtlt PW2futlhtm hwliwp wtfhtwyilht 

1 qwJaftt qwpwqwpfam: UJL qhpUJ. twilntft.ilwJftu liwbmqn UJWUlf\WUUlhtm hw

liwp5 q hwthypwb twilntft.uft. tfpw wtlhtwyilht O,Olo/o-wuny hhmhpnwmpuft

uft tmbmjp lltwtl fuwnill:it: 
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UClUUSUUQ 79. 

~hmhpnwntpupfip fupwfinq L. wpqhtwl:lnq wqiihgmpJntfi[! ul:iptil:ipp 
bt_mfiwljmpJwfi, bttiwfi tfibpqpwjp L. wptiwmfil:ipp w(ijl tlJlw 

upupbp iJ uwppwl/npnulubp. 

&lpl:iuft, l:iqftJ.4mwynpl:iuft, wpllwbwllJtl!lt, uftul:inft uhplfhp, hhmh

pnwmpuftuft 0,01 %-wuny tntOntJJa, tltnp~wilnJa, lfll:impftft Jawuftqul:ip, qwJan

yftqbhp' 10 lit ll 1 lit qwli 10 lit ~wtltft~ tltnp~wunp, unuftu~, PnLTJ.Ja, uUJ}lpm, 

pnpwO 2ntp: 

Uzfuwmwupft [Jflpwyp!J. 

l{hpyill:it 5lfll:impftft pwuft.qul:ip, upwuy hwmwqftu tltnl:it pwlfft.~lt pmqp, 

tltwqy{tht UJ}lmwquhp lltyilht hhmhpnwmpuflufl mwpphpfummpJWil tmom1p

llhp {ltillUJhu YnLJY t mptfwb t}tnp~hpfl qOWUJWlllqhpmli (wq. 61)): 

Otwl!tmwJflil tmOmJp Uiwmpwumhtm hwliwp 0,01 q html:ipnwmpuftun 

UQJ.U!Otli tmbht 0,5 lit tpftt uUJ}lpmmli ll tfpwu wtfl:itwyilht fanpwb 2ntfl: Lm

bntJJat! hwuyilht 100 lit·flll UJWhhtlimp mhqmli: 

lmbnl]puhpn LYilhtmy htmn Jntpwpwill.Jntfl pwufll!lt lfh2 ml:iqwtfnpht 10 

U}\wmhuwq uhplfhp ll q.ilht limp mhqmli' 20-25°C ll!WJliwuul:ipmli: Umntqfl~ 
Pwuflqmli mhqwtfnpht 100 utplihp: 5-7 op hhmn lwtltl:it f!ntnp bflthllfl wp

liwmflquhpfl hpqwpmp]mun: Uhplfhpfl btliwu tuhpqflwu npn2ht t}tnmfl 3-pq. 
0 1't!t ftult btmilwqntJaJntU[!' 7-pq. opn: Umwytfwb mtfJwtilhpn qpwuyht p. 61 
WTJ.Jmu wq mli: 

<w2tfwpq£! qwmwptfmli t htmUJilll ql:ipt1J: uf31:i 3-pq. Oflt! 100 utplihpfly 

6tbt til 20-n, llltlllll btliwu tul:ipqfllllu 

100·20 
---=20% 

100 
OtmilwqmpJmun hwztfht uztflllO ~ltntf t}tnp~fl 7-pq. opn: 

<tmhpnwmpuflun ywbp fumntp]wu T}.hUipmli ymywptpmli t wfin fupw

unq htumqntp]ntu, ftuq pwmpfl T}.hUIPntli' qwutyunq: 

219 



";:1 
-:r 

";:1 f ... .... " " c::. oc::.c::.- ~.c:.~ -=-*-=--= ~ .ctmt:.pnwmpujlujl _..~=f' 
a~!- $<='~;! _, 

"€:11 !!- ;! Ia. d-"::1 .#' )u1llnt(il)IILU£! %-ml J:.. ~:~.c:" ""-= <= ..,~-s 

§ (mwppl:al'wlV ..a:~ ~c::. .#' c::. S' c::.<="';~ 

OS"'i~ ~;!.#' ;:I S' s .#' c #,., 
c::. 

~ ~ c::. 
~ 

1 0,01 

7 0,001 
(1 tft 0,01% 

~hiDI:aflnwmpujlhfltmllmJP + 
+9 tit2flll') 

~ 0,0001 
(1 tit l:apltflnfllllntllm)Jljl!J + 

+9 UL2f\LI') 
4 U,UUOUl 

(1 lltliflflOPiltntllntjpjly + 
+9 tft2ntfl) 

--s- 0 
(uumtqjl~, 2ntP) 
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.d = 3 -= -=- i 
d' ;: c::. 

:B* ~~ 
-= ;! 
;! -= 

":I i 
r5 r5 

UCIUUSUUQ 80. 

~hmhpnwmpu}lfi}l wqqhgntpJmfin (Dpnt mhpLmqmpnfifihp~ 
wptiwmwlJwttiwfi l{pw 

.Ctnnhpnwmpu)lu)l wptiwmwqnJWytiwu J:u13wu)ll W4flhYntf3JnLUt! tihb 

b2Whw4ntf3JTllU mu)l qjntqwmumhuntf3JWU ti!i2 qdtltuJI wptiwmw4wttlnq J!nLJ

ulip)14tnJIOUUhp)l wptiwmw4wttiwu 1.J. 1!W4tiwytiwu qnpbmti: 

U]ntplip I.L uwppwqnpnu!lJlip. 

Lnpm 10 opw4wu b)lthfl, hhmhpnwmpu)lu)l 0,01 o/o-wuny tmbmJf3, lw

dfl.t I!Wdw4uhp, f3wuhp, wtlw'll )unuwtl )uy)14, ti4Jlwm, pwunu: 

U2fuwmwupft [!{JpwyplJ. 

'-l.hpylihttnpm 10 opw4wu 11-13 uti hp4tuJlntf3JntU muhynq b)lthp: 0)1-

thp)l h)ltip)ly 1uti J!WJI~JlntPJWtip, 211)1 mw4, 4mpht 4 hwtlwuwp hp4wflnti3-

Jilth mhhynq 4mpnuuhp: f1.pmuy)ly hp4mun mhqwtlnpht bnpw4)1 2ntfl lYJlwb 

pwchu4)1 lih2, )lu4 hp4mun' hhmhpnwmpu)lu)l 0,01 o/o-wuny tmbmJpmti 1.J. 

pnqhht3-5 dwti: U]limhhml.J. 4mpnuuhpn hwuht hhmhpnwmpu)lu)ltmbntJf3)1y, 

ttlwhwt bnpw4lt2Jlntll.J. 4-5 uti )unpntf3Jwtip mhqwtlnJlht 2JlntltYJlwb I!Wdw

ll)t llb2: UJTl tl)16w4mti f3nquhttmJu)l mw4 2cf'C 2hptim13JWU lllWJtiwuuhpmti 

U}lhlh wptiwmuhp)l wnw2wynttin: UpqJmupuhpn qpwuyht wqJmuw4)1 ~l.J.ntl 

(wq.62): 

<l>np~)l tlhJ12ntti hwztlht wptiwmuhp)lf3)1tln 1.J. wuht hqpw4wyntf3Jntli: 

UTtJntuw4 62 

<C.bmhpnwmpu)lu)l wqqhymf3Jmun 4mpnuuhp)l wptiwmw4wttiwu tlpw 

UptiwiDjl UptfwiDilhpjl lJiilt )'ntjUjl <::1i1Jlliflnwntpujlhlt 

Sw.pplipwlt wnwQWyllwll PMnutlt WptiWIDIJiipjt WflUW1llwqOJW!J-

dwtiwllwltn, pnLJult lj_pw, lipltwpmpJntU[!, tiwu (upwumtin 

dwti llWUl uti (% lllllOtq.ltl_jl 
h-.- hltwmtiwtip) 
~"'ntqlt~ ~20ll') 

'-litnli!lnwmp-
u}\u}\ 0,01%-

~unytntllm1p 
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IUpwf.lp~lll:ipfl wql}-hyntpJWup pntJuhpp l{mpnf.lf.lhpp wpuwmwl{wttiwu 

wpqJmf.lpf.lhpn phptlmti t p. 60 II 61 f.ll{wpf.lhpmu: 

2 

'U/i. 60 ~bmlipnumiJJuftup 
wql}bgmpJDllif! /impnfifilipft 

wplfwmw/iwpffUli t/flw 
1-uuuuq}Jl. 2-$n!W 

'U/i. 61/vpwfiftt!fibpjl wq1J.IIgm]J)11lfi[! 
pwpwpw/iwfi gwjuw/ilmwup 

wplfwmw/iwtlfwfi t/flw 
1,2--dzw~nul bbmbpnwmpupfimt, 3,4-uwntq!Jl 
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UCIUUSUUQ 81. 

~limbpmnmpuflli}l mwpphp }umntJlJWii tntbntjplihp}l}upwfinq h 
wpqlitW4llll wq.qbgntpjntlif! gnphli}l l!ntlintqtn}ltlilip}l wtijl t{p.w 

.Cw)mf.lp 1:, np hwywqqpf.llipfl uhptftppy 1}-hUl}\ 4nthm.qmpl.}l OWJJlU hu 

wbylanui w6}1 hnpuniJf.lhpp f.lwfunpl}-f.lhpf! II w)llmhfl tlmJuwpl{tlmti bu qnpOnfl 

umf\ hnptlnup' wmpupup: Ujunthhmii wfitlwu W)ll hnpunu[! 4nthm.qmlttntl 

Ul11lflWOtlntu 1: qhUl}l uhppii II l{wpqwtlnpmu WJil hwmtlwOp P2lt2llhpp wfi[! 

bpl{wpw~quwiJ $nttmti: uph uhpupy wnwll~wytlwo 4nthnt.qmlttt:! hwmhllp, 

wt.Qw hwmmupy f.lhppii, hpl{wpw~quwf.l t}mttmti qmlltlnfl P2P2ltbpp wfin 

l{mpml{ ~IIntl qwiJqwflntu 1:, pwiJp np llpwllp [!{Iqmllwl{ ~hiJ wfiuwiJ liJmphp 

upltphqlitm: C).pw hwuwp l:t 4nthm.qmpl.}l P21t21Jhpp tftl{muwyttwo hwmtlwOf! 

twtl op)hl{m 1: wfip hnptinf.IIJhpp wqqhympJOLllf! mumtif.lwupflhLnt hwuwp: 

upuplip lJ uwppwifnpnu/Uiip. 

tt)tmppp Ji}WUpl{fllip, pwup~ Ji}OLT@, l{wpnyfll{IJhp, Wt.qWI{JUI uwqwl{wiJ 

~nq}ll{ltlip, ~w$11~ qtwlll'.thp, ynphf.lp uhptlhp, hhmhpnwmpupllp (CtOI-190-.zN) 

0,01%-wlmy tntOnLJJil, uUl}lpm, pnpwO 2ntfl, ll2mwp, mlllil.}l, uwJuwpnqw)p 

1%-wltny tntOnLJJil, pwiJniJ,2hfluwt.qwht.qwiJp~ (Jahpunumwm), IJwtlwl{IJhp: 

Uz/uwmwupft []llpwyplJ. 

Ut,wl{hmw.Jitf.ltntOnLJp t.qwmpwumlitm hwuwp wf.lhpwdhzm 1: 0,01 q hh

mhpnwmpupiJ[! ul{qpmu tmbht 0,5 tit l:pltl ut.qppmp tili2 II tlpwiJ wtlhtwyl'.tht 

pnpwb 2ntfl: LmOnLJJilt! hwuy{Jht 100 tlt-flii l.llwhlit limp mhflmu: 

~nphl'.tp l{nthnt.qmptl'.thpiJ umwllwtm hwuwp w1Jhpwdh2tn 1: uhptlhflt:! 2 

chuti Pll2htntY hhmn Otliy{llit hwmml{ uwpphpmu: Uwppn mliflwtlnpliL 2.0-
21oC UJ.WJuwiJIJlipmti plipunumwmp uh2 unm 3 op miinflntpJwtlp, Lij'IIJ~II op

tbpp tlhompJOtf.if! hwullp 16--18 uti-It: llJltnthhmii bltthflp OwJplippy 4 uti 

ltbppii l{mpliL 6 uti lipl{wpntli}JOtf.l mllhynq hwmttwoiJhp II $np~p ]OlflWJ)Wll~
Jhtp UtWpphpwqp hwtlwp Wt.qWI{JUI uwqwl{wiJ ~nllfll{fllipp tlflw 2Wfllil ~10 

huun 4nthnUJ.mlttl'.thp: li]l'.tnthhmll 2Wfltltub l{nthnt.qmlttl'.thptJ mliflwtlnplit llw-
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tl_wijuhplt tfh2 11 upwuy tl_pw wtl_htwyuht uwJuwpn4.WJlt 1%-wuny tntOnt)fc)ntt.l 

UJWUl[lWUmqWO hlimtpnwmgultult 2-3 tft hWUWUJWUlWuJuwh Jumnt~JWU Lnt

bmj~Ulip: lJwtl_wquhp£! mhflwtl_npht ~wultltllhplt uh2, WUJWqltntl. bwblJtt lJ 

quht f6hptfnumwmlt uh2 25-28°C UJWJUwuuhpmti (17-18 dwtf): C.w2npq opD 

qntliTiUJIDlttUli[l{! hwhlit [clli[lUTiUU\WUllty 11{!UU\ U\W(lplipwqhliplt lW\ftlit UflWUy 

hpqwpm[cl.]TltUn; 

UpqJmuputpn q.pwuyht wflJmuwqmu (wfl. 63): 

Ufljmuwq 63 

C.hmtpnwmpultult W4.Jt.hyru~.JTltU£! lint tmqmltttihplt wfi}l tl_pw 

<:tmt rmwrn.gu)l!Jjl l.mtbOli!Ulittlihp}l llntbOli!UIPllibpjl llntbnll!m!>tlibpjl 
"Uunlwl!libp )umnt(ii]OtU[! %-ml. ~wljtutpo ljtnp~)l ~wljtubp[! ljtnp~)l 

w6n%-mt 

(mwppl:;pwlt) ultttJ!IltU, uu qb(l2fltu, uu ummqlt~lt 
114wmuwup 

1 0,01 6,0 

2 
(lu~% 

6,0 htmbpnwntgu}l!J}l 
tntbnt)Jil + 9 llt 

20111) 
o,ooor 

3 (lilt tpljpnpq 6,0 
tntbntJJiiP\1 + 9 llt 

Qlllp) 
cr,oooor 

4 (1 dt bppnp~ 6,0 
tmbntJJillt\1 + 9 llt 

2ntP) 
5 lf , 6,0 

(ummqlt~, QOLP) 

tittihtntl. Wll.Jntuwqlt mtl.Jwtuhplty' hwztlht 4nthnUJmlttllhplt wtin mnqnu

utpntl_ UU\ntQ.ltW UqWU\UWUp 11 wllht hWUWUJWUlWUfuWU li4.J1WqWynL~.JTllU 

hhmtpnwmpultult mwpptp lutnnt[clJWU tmbntj~utplt Ju~wunfl 11 wpq.htwlJnfl 

W4.qhynt~)WU tl_tpwphpJWt= 

th[clwqptug 4nthnUJltttihplt wtin ummq.lt~ mwpptpwqmtf qw4.lftL 1: 

10tfu, ltulJ tftnp.'Jlt mwpptpwquhplty lftqmtf 12Uu, mutw 

um.10-6=4 > 4 - 100% 

tftnp.'J. 12- 6 = 6 > 6 - x% 

x=150% 
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UCJUUSUUs:l 82. 

~l:iml:ipnwmpuJ:tli(l, hppl:ipl:itldip h ltltfil:impfip wqql:igntp]ntfi{l 
tlmllihwm}lqfitpp b]_uwfi h tlmlbfumtmtwlllt w6}l wpwqmpJwfi tlflw 

upup/;p !J uwppwtjnpnu/uf;p. 

{1wupwfl1tmwq, wnwpqwJWldtP 11 bwbqwUJwlJlt, tfltqpnuqnudtq wuhfl

:t.bp, tnwpphp pntJuhplt [clWJlU tftn2fihwmltqutp, wq.wp-wq.wp qwtf dhtwmlth, 
,. 
uwJuwpn4.w, qztnp, WUJWqJW ~nflhp 11 hflqtl_wb h4.php nn{Jhynfl oqwq, q.w
~ 
-.wJillttt [clhptfnumwtn, hwtfwutwmwufuwu ~tnnhnptfnllutp: 
i 

U2Juwmwupft !J{Jpwyp!J. 

<l>nzhhwmlt4lt bthynttf{! qwmwpht funhwtl. Juyltqmtf 20-26°C-lt UJWJUwh

falipntti: n.Jnuunl Juy]lq{! UU\hll.bht hhtni1JWt qlipUJ. btubqWUJWqnt tl_pw qW[clhy

falit titq qwJclltt tftnmlt hwtfwp uw)uwmhutl_wb tmbntj[cl (1%-wllny wq.wp-w

qwp +5%-whny q.umqn4.w qwtf uwJuwpn4.w): UJUIDhfl ywllht hwtfwUJwmwu

~tult tlmzlihwmltq 11 bwbqwUJwlilth 2112tl.wb tl.lt6wqnuf mtqwtl_npht wnwpqw

JWidttt Wutwqm tl_pw, npmtq hw)uwUJhu hwptfwptypwb t hqqtl_wb h4.php m

libynq WUJwqJW oqwq: luyftqmtf )unuwqm(cl)Tituu WUJwhntl.htm hUJwmwqntl_ 

WUJWqJW oqwlJlt tfh2 qw[clhyllht tftq qw[clltt 2nt[l, ltuq h4.pltll putt tl.w4.htltll, 

tlmlhhwmltqhtpn qwpht.ft t bthyhht hwl11'1\tmpltlt [clwultqutpmtf: 

<l>np.'Jhpn l}l!.ht hhtni1JWt q.bwlllwmqtpntl_ (wll.64): 

<l>n2b.Junqntl_wldt lwtftn lt pwywp~wq wtin npnzhtm hwtfwp oqmtl_ht o

ltntLJWplfltqpntfttnplty: C.w2t1_nuffihpn qwmwpht 10 tftnzhhwtnltlilt hwtfwp: 
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N 

1 

2 

3 

4 

L__ .. 

UtUntUWq 64 

<l>n2hhwrnltl!lt bt h1:Jtfwu t.qWJtfwuutpn l.t t{tnp~lt wpqJmupuhpp 

SwttJ!hflwlt 
Otwb !l>nzhhunnjtltlihp!l <l>n2hJun'lmtw1!1t uti)l wpwqm--~ 

pwliwl!n, hwm hflllwflmf3Jmlln, u!Ju JiiJnLiil! 1 ' 
(tmbmJfililhp) 1 ctw.U - :rctw.U 1 dun! 2dwtl dunlmu, I 

hhum hhmn hhmn hhmn lfltlumll i 
Uumtqltl.-

I uwJuwpnqwJjl5 %-
w!Jny tmbntJJt 1%-
w!Jny wqWJl-ulqWJlnLU I 
Ummqjt.1_ + 3--5 uq/[ l hhmhJlnWntj)Up!J 
Ummqjt.1_ + 1 tfq/[ l hltptphtltli 
Ummqltl + 1 UC!/l ! 
IJjtlltmjtll -- ___ _ j 
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UCIUUSUUQ 83 

PmJubpp hw6qump ZP2W6p tuwtumnni~ mwp Jnq6ng6hpp 

(l}w66w6tp}l) oq6mpJWOp 

u]T1tpliplL uwppwl/npnuffllip. 

Uqpl.twum, pwpq_m, l.th~m l.t mnhum fiJntflhp, mwp tnqunl.:J, (tl_wuuw) 

ump qwuwl.t: 

U2/Uwmwflp]l [!{Jpwyp[!. 

<l>np~lty 1-2 0[1 wnw2 uwJuwt.qwmpwurnht Junp hwuqurnlt 2fl2WUnui 

q.m(ul_nq WJU l.twtf WJU pmJUlt zlttlhpn: QUmpwa zlttlhplt tilt tfwun TJ-llht 15-

18"C 211lt illi2 (ummqltz), ltul.t tfinp~uwqwu tfwun 9-12 chutf ml.tnqm~Jwtfp 

tqwhht 37-39 oc t.qwJtfwuuhpmtf mwJ:! tnqunylt tfh2: UJumhhml.t pmJuhpn hw

f.tl:it mwl! wtl_w4wu1ty 1.t ummqltzlt hhm tfltwultu rnhflwtlnpht 2flntltYll rub wun

~mtf 15-16 °C t.qw)tfwuuhpmtf: 5-6 op hhtnn t}mp~f.twqwu pnLJUlt pnflpn2Uh{ltl 

l.tul.tulill wfiht, ltul.t ummqlt~ f!llLJUhPt! qqmutl_hu Junp hwuqumlt 2f12wumtf: 

Swpphp pnl)uhplt hwtfwp t{tnp~lt ml.tnqmJ')JnLUt!, wtl_wl{WUlt 2hptfwurnlt-

6wlln It hwllqump 2fl2WUlt mltnqm~JnLUt! mwpphp t: 
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UCiuUSUl.JU 84. 

ltwpum:}>}ltlt UJWtmpfibp}l hwfiqum}l juwjumnui(! f}mu}lqwfijntp}l L. 
t.Piltbfilnnph}lqp}lfi}l wqllbQlllfJWUJ! 

UJ11tplip lJ uwppwtfnpnufu/ip. 

ltwptnn~lttlt tqWLWJlllhp, raltm.f}l.qwltjnt(a}l. 1-2%-wltny ll tra}lthllptnphltq

pltll}l. 4%-wllny tntOnLJralltp, JlJntphqwrawu qwtf 1tlttnpwllny pwllqw, wt{wq: 

U2Juwmwlipp [Jlipwypl!. 

.Cwltqutnlt t{}l.fiwqnttf qtnllt{nq 4-5 tqWLWJl tnhqwt{npht 1-2%-wltny (a}l.n· 

tf}l.qwltjntJ6}1. tntOntj(a}l. tft2, }l.uq Utnntq}l~ tqWLW{lllhp[! tnhqwt{npht 2Jllt tft2 ll 

ranqllht 2-3 dwtf: <l>np~lt U]ntU tnwpptpwqp hwtfwp ti}1. pwll}l tqWLWJlllhp5-30 

pntqh tnllnqnt(aJWUJl mhqwt{npht 4%-wllny traftthllptnph}lqp}lll}l tntOntJJ6P 

tft2 (40 tit traftthllptnph}lqpltllt:! 1t 2Jlnttf): LmonLJralt tf}lQ}ly tqwtwputpu hw

llht ll )unuwl{ t{}lfiwqmtf tqwhht 24 dwtf: UJllnthhtnl1 tqWLWJlllhpu tnhqwl{npht 

)unllwl{ wl{wl.(lt t{pw 20-25 °C -}l tqWJUWlluhpnttf, ll uzht Utnntq}l~ ll tftnp~uw

qwu tqwtwPllhplt bttfwll dwuqtmlltpu, tfthp~}l wpq.Jntllpllhp[! qpwllyht wrum

uwq}l ~lint{ (wq. 65): 

Uq]ntUWQ 65. 

(().pnti}l.qwllJmraftl1 traftthllptnph}lqpltllft wqq.tymraJmllu 
qwptnn~fttlt tqWtWJlllhp}l bttfwll t{pw 

l.iwpm~)lt)l lltwll ll!WLW(llihp)l ~lnl.n ll)wtW(llihp)l bttfw!J 

Swppl:ipw\j 
Ju~w!Jnuin pjmtf)lqw-

ut1!2wpwp hp\jru 2WPUlP qmUWJII! 
!Jpup)l wq~hyntlilJWUP, 

hlium hlimn %-ml. umntqJ:IlJ:I 
!Jqwmuwup 

Ummq)ll 
(bniUUl!J:I Qntll) 
<I>np~ 
(1-2%-whny 
p)lntf)lqwUJntlilJ:I 
tmbmn~ 
<I>np~ 
(4%-wuny 
tlilJ:ItlihptnphJ:IIJ.pJ:IuJ:I 
tntbntJ~) 
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UOIUUSUU.Q 85. 

ltwpmn:}>ltt}l UJWtmpfibp}l hwfiqum}l juwjummu(! 
~bpUWJ}lfi wqllbQlllfJWfi L. utjuwfi}ll{wl{wfi qfiwuuwfi 

bfipwplJ.btm bqwfiwl{nq 

UJTllPiiP lJ uwppwtfnpnuflilip. 

llwptnn~ftW tllllilWJlllhp, qzhnp, Q2fiWpwphp, (ahptfnutnwtn, wt{wq, 

lJwqqwtfwlllltp: 

U2Juwmwupp [!{Jpwypl! • 

Qllmpht 20 hwtn hwt{wuwp tftomraJntll mlltynq hwllqutnlt t{lt6wqmtf 

~tnlil{nq wnnll.Q tqWLWJlllbp: lllwtwpllhp[! pwdwllht tpqm )utfplt (10 hwtn Jnt-
·l · 

~WJ)W~jntp )utfpmtf): lutfphpfly tftqn ownwjntU t tftnp~lt hwtfwp, }luq Ujntun' 

nptllhu ummq}l~: Smpwpwll~nt[l tftnp~uwqwll tllWLWJl qznht 11 mhqwt{npht 

. phptfnutnwtnnuf 30 °C-}l tqwjtlwlillhprutf: (().nqllht 17-20 op: UJq Tiftrawyprlttf 

~wtwplltpn ~npwllmtf ll qll6nntnt{nttf tll: lllwtwplltpu tqwpphpwpwp qznht: 

cp.tP~fl t{hp2mtf tllWLWJlllhp}l qnqti}l.y QJlP qnpmumn ~tqhtnp t qtpwqwlly}l 

13-20% llpwlly uqqpbwqwll pw21t hwtlttfwm: (}.pwll}ly hhtnn tftnmllwqwu 11 

'f"lnLq}l~ tllWLW{llthp[! hpqntwqw[t ywllht Owqqwtfw(t[ttpmtf' 1Ut{tul.(}l tft2, ll 

U!Whht 20-25 °C-}l lllWJtfwlllltpmtf: 10-12 op htmn btmtf t tftnmllwqwll tqw

lWPllhp}l 90o/'o-n, fluq utnmqlt~ lllWLWJlUhJl(l ~tll btmtf: 

4.tpyllht llnp hwl{wpwo 8-10 tqwtwp, qqnt2nLJ6JWUp htnwyllht pwpwq 

,llwzqn 11 mllllht hnqp 11 wt{wqlt )uwnllmpqmtf: (().t{nt{ llntJllpwll tlliDtWJl mllllht 

lmtJll tl.J.WJUWulttpnu.I, PWJY wnwuy UlU2Qt1 hhnmyllhtnt (utnmq}l~): lllwtwpllh

Pn tl.J.Whht ~3() °C·}l tqrnjuwltllhpnttf ll hwtfttfwtnht hpqnt tnwpphpwquhp}l 

bt.UJb tl.J.WtWJlllhpf1ll W~phpp (a}lt{{1: 
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UCiuUStlUQ 86. 

\.f..tqlimwgpwj}I lP~wfinui t.. hwfiqumlt tiji6wqnui qmfil{nq pntJUhpp. 
J!~p~fihpp qpmntUf! (f!UlD q.l;fiqht.fl) 

UfTILplip lL uwppwl/npnufulip. 

tJwupwiJ.funwq, wnwpqwJWlWfllt bwbqnq wU{wlHtuhp, 2ntfl, U21JlWfl, w

uhq, qwpnyftq, J!TlLJUlt 21ttlhp: 

Ucfuwmwupft r/JpwyplJ. 

.Cwuqutnlt 2fl2WUmli qtnuqnq mlt2lihfllt lll.lWt~Unl).huliwJftU IJ.wlll.hflt! 

)uw)umqnuf hu, UflWUp tlill J.twtl{mli Jl21t2ftl:iJlt! liltliJWuy hlnn, ftult P2h2uhflu 

muhunuf hu UllWqlintltttlt hupw.Jlqqwb tnhug: .Cwliqumft 2fl2wUU wuyuhtntY 

hl:itnn uuwqlinl).huliwuliflt! unflltY ql:iJlwqwuquqmli l:iu, lt IJ.wll! t umtqbqmli 

P2lt2llhfllt tflt2lt: 

<l>nfl~lty lilt pwult Ofl wnrn2 munufltwuftJlqnq pnLJult 2Mliflt! lll.Whht ul:iu

JWIJ.it U{wJl{wliuhpmu tflt~h pnql!fl2{Jl:ifllt mn~tm: .Cwuqum}l 2Jl2Wumu 

qtnuqnq h hwliqumlty l).lltflu l:iqwb pnTJ.l!02uliflltY ql:ipy{att liltlJ.pnultnulltlt 

UJntP lt IJ.}lmht tfwuflWIJ.lttnwqml hltlll.hJltnnultlt tntbntJtaUhJlmli: .Cwliqumft 

2fl2WUntU qtnlnl.Oil. Jl21t2fthflntU uqwtnqmli t Wfltnun{tgqwb UUWI{lintltq, )'mq 

hwliqumlt 2tl2Wlllty llntflu tqwb P2lt2fttpmu uhfltltollwb unwt{tfntlt4 (uq. 62): 
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"L-IJ. 62 <wglilim IJIIrtb/1 ppftplilipp 
f/bqlimwgftwJft (/) t. bwliqutnft 

zppwlinuf (2) 

UCiuUSl.IU~ 87 

l.JitUWU}WpJ!hpwqwfimpJwfi mt.nqmpJwfi mumufiwu}IpntpJmfip 
hwgwqq}Ifihp}I unm (pum \.f... t1l. untijlqnq}I) 

Lmuwlll.WflphpwqwumpJTlLUtJ pntJuhplt nhwltyftwu t Oflqtu nlJpwypnuf 

yliflhlJ.qw lt qftzhJlqw mlmqmpJWU tftn)uhwJlwphJlnttaJWU llltwmuwup, n{lu 

wJlmwhwJmqnuf t wfilt lt t~WJlqwyuwu tltntltniumtaJWlip: l).w Ult2wJlwJflh lthu

uwqwunJlhu ltwJlltnfl qnJlbnuuhJllt (2hJllinttaJmu, )unuwqmpJmu, tntJU h wn 

uht~nl.twJltU tlm$n)umpjmuuhfl) uJ.twmliwlip hwflUWJln'l.wltwu hflltntJP t: UJI). 

}uUIJ.flfl munufltwuftJlnttaJntuu muft tnhuwltwu lt lll.JlWlttnftq lihb uzwuwltmp

Jntu: 

UJTILpbp!J uwppwl/npnLt!Ubp. 

Q.wfluwuwywu qwti w2uwuwywu IJl'flhu, qwJlft, 1,5-2 t mwpn'lnti<}Jmu 

mutynq bw'l.ltwtfwuutJlltwti qtqtmwyftnu wunputfl, hn'l., tiputyliwu )uyftlt

lltfl qwli hwtfwlll.wmwu)uwu mmtlttJl, pwunu: 

l12Ju wmwlipft [J{JpwyplJ. 

5nJlhUft utfllitJlt! ywutt bw'l.l.rwliwuut{lmli qwli qtqtmwytmu wunfc}ut

Jlntli: Unw21tu J.twuw~ tnhflltuhflt! hwu11-tu qwtmu lll.tu num tltnfl~lt tnWflpt

pwquhJllt (wq. 66) ]DlJlWgtllU~Dlfl 2-5 Of\{! litJ.t liJlqDl wunputp J!TlLJUliJlft httn 

tfltwuftu mt'l.wtltnJutt tiputyliwu )uyftlt' umtl}bttltwJlfi Oflqw lll.WJliwuutfl (9 

dwtf): Ummqft~ pmJuliJlP. pnl}uht hJllJ.wfl OJlqw lll.WJliwuuhJlmli liltu~lt ql:iqt

tnwyftnu 2fl2wult wqwfltnt:J: 

<l>nJl~lt t:J{tpwypmli qJlwuytt pnLJuhJllt t~Wflqwyliwu pntnJl tltntthJlt! (~h

lintnqftwqwu 11-lttnwJllJ.mliuhJl): l).ftmwpqmtiutJllt hfttiwu qpw lll.WJlllWPwutt 

pt nJl tnWJlphJlwl.rlt pnLJuliJlt! hwultwlJ.wtmli tu ummqft~lt htm tfftwdwuw

uwq: Ujl). tnwpptflwltlt tpltwJl optplt taltllt! lrtftuft tntUWl UnJltnlt lDlUWill.WJl

l!hJlwl.rwu mltn'l.mtaJmun: 
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Sw(lpb· 
pwq 

1 
ummqlli 

2 

;j 

4 

5 

6 

7 

8 
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5nptuJ:t tmuwtllwflphpwlJ.wumpJWUt! qtpwptpn11 l}tnp~tpfl 
mwpptpwlj_utpn U. wpfJ.Jmuphtpll qpwuynu.fn 

mwljwlt ~lmralltflll Oti(lliljtlw Qw(lqwyllwu tltnttlifl(! 

hpqwp oph flit 
raMn 

mlll1T{ntf'l)lll-
Otnul ratltwqw- hwuqw- OWl\• 

raJ!tln ltn,ctuul tnu/ IJwtnu/ ljnu/ 

WU)!nl\2 2 
tlh<tlimwypwJ!t 

nhrawypnui 
5 -I-
lU ~-

15 ~-

20 -I-
25 -I-
30 -I-
35 ~-

LntUWUlW{l(!hpwlJ.wumpJWUt! qtpwptptJ.nll tltnp~tp lJ.wpttll t f).Uht uwU. ppfl

qwuptu!l qpw: liJfJ. IJUlwmwlJ.ml. tplJ.wp opqw UlWJliwuutpmu qmuqnq pmJ

utplty U]l pwultult hwuwp umt110tt lJ.wpfi opqw UlWJUwuutp (mtqwqnptt 

uputyuwu }uyJ:tlJ.utpmu) U. htmU.tt Owqlj_uwu niJpwypltu: .C.wutuwmtt umm

qJ:tl U. l}tnp~wplj_qnq pmJutpn lt wlltt hwuwtllwmwu}uwu tqpwlJ.wymp]ntU

utp: 
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2,4-'l- htpp}lglultt pfimJIIlllmlJ.mfi (uhthlJ.m}ltl) mqqbgntpjntfip 

QlampnqwlJ.wiJ htppltyJ:tq!Jtpn PltlfltwlJ.wu IJJmptp tu, npnu11 nlulwyumu 

blJ untwfunmtp{! ltl.uwuttntl. lJ.mtmmpwlJ.wu pntjuhpltu: .C.wywqqJ:tutplt ywu

pulUlW{lWOnlpJiltUUtpmu tplJ.2WPittwtJ.nputpJ:t qwuJ:tu UlWmlJ.wunq lintwJun

mtpJ:t qtu UIWJPWflhtm litllwmwlJ.ntl. oqmwqnpOqnui t ~tiJopuJ:tpwyw}uwpp-

' tl.lt wbwUyJwtiJtpn, tfwuuwqnpwtlltu fJ.ltPtnp~tuopultpwywfuwppm: 

2,4-ll.-Jt uwmpltmuwlJ.wu wqn pwqwlJ.wu twtl. 2f1WtmO t: 2,4-ll.-!l 0,01-

1%-wllny tntOntJPt! fiu2fltU t tplt2wuJ:ttwtJ.np lintwluntntpJ:t wfin U. qwpqwym

un, (!U1JY lit qUWUntU hwywqq}liJhpJ:t nUUlWUltpJ:tu UlWtnlj_wunq pllt]Uhflltu: 

<l>np~lt dwuwuwlJ. 2wm lJ.wpU.np t UlWhtllwl'.ltt tmOntJPI:t uwhuwuqwO 

~nnntPJOLU{!, pwuJ:t np htpJ!ItYltfJ.t! ywbp fuumtp]wu fJ.htllpmu lJ.wpnq t }upw

lilit wfiuwu Ulflnytuutpn, J:tulJ. J!Wll~ll JummpJWli fJ.hUlpnttf (1 %-J:ty J!Wfl~Jl)' 

tillzht pntnp pntJUtpJ:t wfin h qwpqw~uun: 

hpuplip ll uwppwrjnpnu!Ulip. 

7-10 opwlj_wu qwpuwlJ.lt, ntnn!l h uwuwuttuJ:t utpUtp, 0,2%-wuny 2,4-

'l-Jt tmbmJiil, OwqlputfwiJutp, lJ.qwpyft wqwq, ~tnplt upulJ.ltl: 

lk/uwmwupft []{JpwyplJ. 

OwqlJ.wtiwuutpJ:t tfh2 w6typwO 7-10 opwlJ.wu qwpuw4J:t, ntnnlt h tfw

hwhtfult hwuwmtq wfitypwO pmJUhflt! ~tn11lt upulJ.ltlntl. upulJ.tt 0,2%-wuny 

2.4-'l-Jt tntbntJpntl., J:tulJ. utnmqlll pntJUtpn, npnup w6tgtlwO tu WJL OwqlJ.w

liwhutpmu' upulJ.tt 2pnq: 

'Uzntuutp lJ.wmwptt U]lulh tltnp~n U. tltnp~lt qtp2mu (UtlJ. 2WJ!WP htmn): 

<l>np~J:t Wflt).JOtuDIJ.tpn qpwl'.lyht WllJlltuwlj_mti (wq. 67 ): 
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9£Z 

iltpuft!hUilmlJtl!l t{ll!leh{el-x 

'iltpufehul)fml t{dpt{q tlll!lelt{elmq\l!lm -'1 
1
::jl)O!l\l!llJIDJ1 t{IJ.\l!ltn -5 

ll!ltn\lu ':JO[€/Z=$ 
·lmfmllUJl\IUct lmfiJ.ID!ll{ l!l]lZrnq 

iln!ltl!llJmp t{IJ.tl!lS :ill)lufellU\lmfl\l!l lJ. ill)tufeltul)fml t{Cipt{q t{ll!lflt{el tf\l!ll)IJ.\l!lUl 

t{lt\lmq \luu~qmllm\11uf l!ltftm'? \lmpmq m\lu :iln!ltl!lflmp tf\l!ll}IJ.tl!lm tf\l!ll}tlmq 

\lulud 1U\lmb pmfl t{l)!l\lufi llultl)tnb J11Ul1Utfl qmpflllmq pml} l)IDJllml}ml}nmq 

l!lZu\lu Zt{qmfhufi l)mfeltulJIOltmn{utftutft tf\l!ll}l}mb\lo \l!l]lmtn!l]l n!lln\lu 

·ildfimf!lrjl l{ifr]mUimn{C[} 

:elll1Uell)ml}m\1Ul!l.Jlt{lt{Jl'l}Ul}mll '\l!lnhud 

1U\lmb pml} t{l}!l\lufi llultqmb J11Ullutfl qmpl}lnnq pml} qmplml}ml}nm)' 

'U!JI]JliUIIUpmdllmn 1J ll!JdlufrJ. 

:ltu\lul} elmbmbmt{Jl =1 qmltmfmqmm\lm ilelhuq\IQ :lml) 

-m\ldutft l}!l ptunfln t{J11Upt{nelmp t{IJmZu\lu ltul!ll)nmq 'l)!l JllUl}IDq!lJl ptudhfln 

il\l!lntftm'? tf\l!ll}'ltl!lm ill}\lmq l)t{tl!llt t{ln!lb litf\l!ll)llt~l)il t{lttlmq qt{tlumn 

:mtllt qmpt{q t{tl!ll)Zt{l)mfitufi lCm 

l}l)mfellUtnmp!lJlmq qmfelmtlml}tlq t{tl!ll)fihubqmqalijl t{lttlmq tl!lil\lmm 'tiiJ.' 't{tl 

-!lntftm'? t{tl!ll)IJ.tl!ltn l!ltnt{b =! \fl!ltlml} ilelhUIJ.tl!l urn :l}!l ptultnfutftutft ltubtlmft 

tftm'?mqt{tlo fit{l)tufeltUI)fml}\lmq t{llt~l)il qmltnfml} iltl!ll)Zt{l)ffifitufi qmlpnt{b 

-ulucttlup (tl!ll}fif1Ubl)mq3t{Jl 'qtullufi 'tl!ll)IJ.U!ltn) tf\l!ll)l)ffibtlo tl!ljlmtn!U) 

ilgmfdum.fmftutlt (gl{fmnmdml) 
gqfmftdmq l{dqgll{gm6m6 gmftmqbulocl;dun 

68 rf'U1Snoton 

JllUmi~~ Jlludhl!n 
lJ\duqt q\tluqt 

i!llU!fl 
qmpl\mbtlmo 

L.9 lJmmurun 

V£Z 

njqqmqmp I 

'uulu trt'z 
'l)mmlmlt 
njqqmqmp 

?lib 'uulu 
l 'l)mndmlt 

-1umn 

Jllu3llqlt Jnudhljn Jllu3llq}l Jnudhljn JllU3dQ}l Jlludhljn 
q\duqt q\duqt q\tluqt q\duqt lf\duqt lf\duqt ljmtl 

pn dQnflli(J 
mtlp l[nhud lj!!Jl 'ilqlUrelutlmljllq ilpqe lfdqnhuu 

qddms 

ilplfe lltl!!'l'lu!lS lJdqnhuu 

mtllt qmpfimbtlmh t{tl!lnhud ilqtufeltufi!lbhm tl-trt'z 
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StpLfihpJl wpuwmmUJmhntl_tlmmupJmfi qnp()wljqJl L wpuwmmJJlfi 
wfipwqwpwpmpJmfi npn2mtlfl pum "4. . .;,. ItwqwpJmfiJl 

Dntjuhplt wuhwmUJL{wu I.J.Wpqwylimu t)UfcllllYJmtli mwpphp opqmuuhpp 

w6lt pumhuulttlntfclJillU tftn)uhmpmphpntf6JtuU, tlP20flqmuwJltll 4wllllt tltntltn

)untf6JWu 11 OlipWl:JtlWU \ll{\nyhuuhpt) pltnt(3UJq{ln'l 4wpl!np l:JnLl:JtuUlt2 t W{ltltu

l.llllltqWhnqqWOntJa]WU qnpowltllyD u wpliwmw]f\11 wlrpwtJ.wpwpntfcl]ntUt): Up

liwmwtqwhntltlwomfc)JntUD mhpl1lrhpf\ lif\wtJ.np liw4hphuf\u (l{i4un'l ~f\t.tllntn

qltwtqhu w4mf\tl wpliwmuhplt 4zltnu t liq-ntJ.' w4mf\tl wpliwmlrhpf\ hwpwph

pntf6JOLUD mhpi1WJPU liw4hphultlr (liq/qli2
) (4. . .C.. Cl.wt.tlllf\JWU, 1969): 

UJT1l{()lifl !J uwppwl/npnuiliiip. 

Ow'l4wliwuuhpmli 4wli qwzmwJltlr UllllJtlwuuhpmli w6hypwo mUJpphp 

}unmwpnLJuhp, 42hnp, tJ4pwm, 13nuw, pwunu, liwmf\m, )uywuwowltlll, ln

pwyun'l U!Whwpwu: 

U2Juwmwllp/l [!{JpwypfJ. 

<J>np~f\ hwliwp UW}ulllUIWI.ll{lWUtnWO pntjuhpp mhpl!Uhpf\y (ul:JillUWOw4p

l lt oquntfclJWtlp tlhptJ.uht 40-.50 hwm u4wtJ.wnw4ilhp: UJUnthhml1 pntJuf\y UJ

nwh~uwyhht IIDl"fl mhpl1lrhp[!, ~ltt.tltntnqltwll!hu ru4mlltl wptfwmilhpt) 11 mh

'lwtlnphtlnpwylrn'l UIWhwpwhmli: Onpwymlit) 4wmwpht 105°C tqw]liwuuh

pmli, liPulu 4wJntU 4znlt umwymlin: 

Stpl1wJf\u liw4hphun npn2ht f3. 53 w2Juwmwhpmli 114wpwqptJ.wo lit(3n

ll"tl: UpliwmwtqwhntltJ.womf6JnLUD htu2tlht lit4 pntJult hwliwp' mplimmhhp}l 

lnp ptuzD (liq) pwdUJilht mhpl1tuJltil lim4hphultu (qli2): <l>np.'Jfl JntpwpUJul.JnLP 

tntupphptu4lt hwtlUJfl 4UJmtuphtliP plllult 4fl4untfcl]Wt.fp: 

(;)lttJ. 68 WllJntuw4mli phptJ.mli 11 puuUJp4tJ.mli t qpw4wuntf6JWU lllllJtul

ilhpt!: 
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UrumuUJ~ 68 
Shpuuhpp lllJtliUJmlllll!lllhml.tlwomp1UJu qr.rtbwltP \Jfl lt mpt.fwmm1ru tu[!-

pwtJ.tupwpmfclJmuu ~wpmn~jl[Jl I.J.Wpqwyt.fwu mturphp tftmthrmtt.f 

ut4 pmJul:t Ut4 PfllJUjl 
S li piJllh flh ~-----1 

Qwpqwytfwu w4ml:tl! WJllfwmutlljwhml UptlWUlillJ)lt. I 
JltntlJl P"l"Jl mtpuutpr 

wptlwmlthfll:t 4wom~Jwl.t ml.tpwqwJlW£1 
tlwlthptun, q.tl qnJ10w41l¥D, nt~Jntl.t pwzn,q 

lJwjupwiJ 
Liq/q.tl I 

~WlWJllllqOJW\Int 7,51 
un 

0,52 69;2 0,0 

UwuuwJW4wiJ 
107,44 CWI\Itnttl 2,70 25,1 63,9 

I Owl\4wpwtj>jly 
144,19 2,16 14,9 hlium 78.4 

i<UiqiHnwyl!wJfl 
109,40 1,15 10,40 85,0 w4wpm 

Swpphpw4uhpmt.f wpt.fwmwlllwhntJ.tJ.wom(3Jwu litupulllimlin u(Jqmuht 

100% 11 hwztlht WfltlllltnlllJltu wupwtJ.UJPUJ!lnlf6JnLU!]. 

69,2- 100% (wpliwmwll!whntltJ.womfclJntu) 

25,1- X 

x=36,1 % (lllpliwmwlllwhntltlwomfc)Jlltu) 

100-36,1 (wptlUJI.llW\liWhntJ.tJ.womf6JOtu) = 63,9 (lllfltlWtnWJpu wupwtJ.w

f\W{lnLf6Jntu): 
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OntJuhpf:t qpt.fwy4.mllntpJmlln, tJII.ll I'll. U. Q.tu4.htlt, J!{lmpwqptlmt.f t wJIJ 

pwlJntl, ph wlJpwphlJutWUI.ll UfWJlfwlJIJhpf:t wqqhyntp]WIJ mwq nppwlJml t tlln

tltnlutlmt.f 1).{\WIJy WJ:lt).JOtlJwtlhmnt{ajnLIJtJ OUJI.llpUWl UJWJUWIJUhpf:t hwt.fht.fw-

1.1\ntfclJWUp: 
OntJuhpf:t q.f:tt.fwyqmlJmpJlltlJtJ phmpwqJlntt t.fhpnqlJhptJ pwqt.fwqwu hu: 

Ut.fhuwlJUJwl.llwqwhwpt.fwpn q.W21.llwJ}IIJ h qhqhmwypnlJ t.fhpnqbhpu hu: 

l'llpwqmf:tltwJOtU hw6wJu hwplt t tf:tlJmt.f npn2ht b. pwJ:l.'lJlWYliht pntJuhpf:t .-,t.Ct
nwq.f:tuwyltntllmp]Otlln, ypmwq.pt.fwyltmllmpjntlin, hpw21.l\wq.f:tt.fwyltmllmp

Jntlln, znqhltwJOtlltup]ntlil! h WTl.Wtt.J:tt.fwyltmllmp]ntlln: 
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Cwpwpfitpp UJ.W2IDUJ.WfiwlJwfi fi2wfiwqmpjntfip g}:tmnUJ.tWQUWJ}l L. 
P22Whjntp}:t hwtlwp gwbp 2tpuwum}l6wfi}l fiqwmtiwti_p 

Dmuwi.Jwu hJntutlwopp uwnhyt.fwu dwt.fwuw4 tfP2f!22WJPU mwpwom)'cl

Jntumt.f wnw2wumt.f hu uwnmJy}l pJlltphquhp, npnup y}lmnuuwquw1py .-,qmt.f 

hu 2ntlltJ h 211Wtttt4mt.f wJu: u)'clh ypmnuuwqt.fwu ypmwqpt.fwyi.Jmu ~t, WUJW 

imi.uuhtntl 211Wtttt4ntfclJntUtJ, pU~UJhu uwh uwnntJyp PJntphquhpp t.fhluwupi.J.w-

4wu 6uzmun' 4nwqmtwytlntt.f t: ut.fwu t).hUJpntt.f tuwtumtlmt.f t YPI.llOUJtWtt

t.fwJ}I pwtltwuyht]mtfclJllLUt! h mwhJntfcltJ qmpu t qwtltu lfP2wtlwJp: .Chmhw

pwp, mwhJmpp UJWhUJwumpJwu hpt.fwu tlpw 4.wtthtlt t qwmht ypmnUJtWtt

t.fwJlt ttuwuttwompJWu wump6wup t.fwupu: 

5pmnUJtWttUWJP I.J.ntnpquhpp I.JwJlltUnLJclJnLUtJ I.J.wphtlt t PWil.'lllWYUht 

UJwzmtqwuwlJ.wu uJmphpntl: ilJT).lllPUP hwm4.ntJclJWup odtntlwo hu tntbtlnq 

zwpwpuhpn, npnuy pwuwltlt wtlhtwyntt.ft! .-,t.Chnnq opqwuuhpntt.f pwp.-,pwy

umt.f t hjntutlwopp 2J:lWUJWh hwmlJ.ntpjntUtJ: 

UJT1tplip 11 uwppwrjnpmrflilip. 

Uhquilip 6w\tuqhqp mhphuhp I.Jwt.f wpt.fwmwUJmmquhp, ltwpmn~ltw 

tlJWlWJluhp, uw]uwpnqwjf:t 1,0 b. 0,5 u tntOntJiautp, NaCl -p 8%-wlJny tnt-

OnLJJcl, .'lJntU ltwt.f uwnntJY, qhpwqpp wq, t.fltllth -25"C ymJY mtlnq 2hJluw

iWtll, pwdtu\t, WOhtP, phpp~, hwlufiWUJWqJW pwuhp, I.JwtwlJ, tllnJl.'lWUOJclUhp, 

iWtllwunp, t.fwupwq.pmw4, 6 t.ft.f mpwt.fwqpo mllhynq tuywuwowtW~, pwu

ttlt~, wnwpqWJW4.PJl h owo4.wUJwlJ.p, WUJW4.nt UWI.llpl.ll, tltt.'lPU, pwtl}l~ 

Pmqp: 

U2juwurwlipft [!lipwyp[J. 

Uhqwup 6w4.1Jqhqp t.fwppwo t.ftuupy luywuwow4.ltw oqumpJwt.fp umw

ll111t .'lnfllllJIJhp h IJpwiJypy U(WI.l\llWUI.llht tllntt.'lWUOJilntU mhqwtlnptlnq 

tlhl.tlimju ~wl}lp t.fwuuplJ.IJhp: fl.pw tllntuwphu 4wtthtlt t tlhpyllht uwh 25 t.ft.£2 

Ulllqhphu muhynqmhphwJ}Iu ulJ.wtlwnwlJIJhp: tiwi.J.uqhqp .-,nfllli.JU.hpt! mtnw-
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qnptt hwJufiwUJ.wluw ~wult411 lft2 u 211nt1. twtl ttlwltwt: UJltmhtmu 4-5 

IJ.mnplttp mtqwqn)ltt 3 tltnp~wltnplttplt lft2: Unw21tlt l}tnp~wltnplt lft2 tylttt 

5lft2nt)l, tplJ.pn)lflntlf' uwJuwJ1n4WJlt ltmjltpwlt 0,5 u, ltu4. tppn)lflntlf' 1,0 u 
tntOntJp: ll}wmpwumtt uwntyltnq Juwnltntpfl: llpw hwlfwp tptp tfmu ~JWU(l 

4.wlf uwnmmltil wtlttwylitt 1 lfwu 4.tpw4.Jllt wq u twtl Juwnltht: IUwnump-

'lntlf 2tplfwumttfiwun l!.lt2ltlt tf}llt~u -2ooc: 

OntnJl tltnp~wltnplttpn 15-20 )lnUJ.t fllttt uwntyltnq Juwnltmpfllt, WJltm

htmu utltJw4.lt 2tplfwumttfiwltmlf qmltqnq 211lt lft2: flpnz dwlfwltw4.lty htmn 

ltztt tltnp~wltnputplt htqmlJ.utplt u flpwltymlf qmltqnq lJ.mpqwbJ){.thplt qmJ

ltn: 

P2lt2lttplt 4.tltumltw4.mpjmillt ummqtt 8%-wltny NaCI -lt tmOmJpntlf 

ltpwlty UJ.LW4lfntltlllt tupwplJ.ttm hltlfwu tlpw: Stuwqwzmmlf hwztltt nh'l

hwltmp qmltW4Jl4.tlwb u UJ.LW4lfnt.Jtlllt tltpwplJ.tlwb mlt2lthplt PMn: Upq

Jntltplttpn qpwltytt WllJmuw4.mlf (wq. 69): 

Uqjmuw4. 69 

<l>np~lt mtlJWtiltplt qpwuylfwil w1l)muw4. 

..c:. .lli!1_121Jtpjlpfl~l! utpl!qwo llltWl!UOtltl!~ 
.:3' tfwltpwfljlmwiJit Jl21t21Jtplt tltpwpl!qwll ;! .c. 101. 

(R."" j.a UltiUWflW2UIOllf Pltlit! Jl21t21Jtplt c:. -~ "a. ~ =- -:r~ (!ilflhwltmplt Pltlii!~ c:. .o<= c:.<= 
;! ~ .... s-.:r {!ltflwtltltt! qmltwqnpqwll uiJwmtfwtfp, % 

r/) :J % 
Qru.p 

0,51.1 
uwjuwpn-
qw 
I,ou 
uw)uwpn-
qw 

Qplt lft2 uwntyqnq lJ.mpqwOputpn qmilW4JllJ.qmlf til, P22Wh)J1LJclltY wil

mnyltwililtpn qmpu tlt qwtltu u 2nLJlt! Jc)ntJL qmuwqnpqmlf t: llw J!Wywmp

tlmlf t WJil J!WUnq, np ywbp 2tplfwum1t6willt wqfltymJc)JWU mw4. yltmnUJ.tWW 

lfwil IJ.npyumlf t 4.ltuwpwl}twu!Jlt4. hwmlJ.mpJmun, 4.ntnlt'llttplt 4.wnmytlwbpt! 

Juwiumtlmlf t u WJlt flwnumlf t ~wl}twlt!Jlt4.: 
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UwJuwpn4WJlt 1 u tmOntJ~mlf qmltqnq h)mutlwbpJ"! mlt2lttpn qptpb 

pntnpu tt lfltmlf tlt 4.tltflwltJ"! u ~tu qmltw4J14.tlmlf, ltuq 0,5 u tmbmJpnuf 

lfwultw4.J"!nptil tluwuqmlf til: 

Gwpwplttplt UJ.W21nUJ.WUw4.wil ilzwuwlJ.mpjmiln f]22WhjntJc)J"! hwtfwp 

ywO)l 2tplfwumltfiwilJ"! illJ.wmlfwlfp qwphl.]t t ymjy IDWL ilwu IJ.wpmn~J"!tlt UJ.W

tWJliltplt opltilw4.ntl: llpw hwlfwp qtpyiltt qwpmn~lttlt UJ.WLW)liltp, ptptr., 

pwlftt pwu4J"!~nt1. u hJmpn ~lltmJttt: 3-w4.wil lfttYlttt 3 tlmp~wilnpiltptt lfh2: 

<I>np~wilnplttpJ"!y wnw2ltillt qpw wtlttwyilht 1lft uwJuwJ1n4WJ!l 1 U tntOntJ~: 

Unw21lil u tplJ.JlnJl'l tlmp~wunpiltplt UJ.WJlmilwlJ.mpJntiln uwntyiltt, J"!u4. 3-pfl 

tltnp~wilnpn pnqiltt ummqlt~: 

<l>np~wilnpiltplt UJ.wpmltwlJ.mpjntiln uwn~ttmy htmn hwiltt uwntyilnq 

JuwnilntJl'lltY u 'liltt mwp 2JlntltYJlWO pwdw4.lt lft2: <l>np~wilnpJ"! UJ.wpmilw

lJ.mpJmun hwt~ttmy htmn wnw2ltilmlf hjntJc)t! UJ.WhUJ.Wilqtt t ilwJulJ.lt 40l tllt

fiwlJ.mlf, ltil6UJ.tu ummqlt~ tltnp~wunpmlf, J"!u4. 2-Jt'l tltnp~wunpmlf wnw2w

umlf t uutltmwlJ.mywJltil ilJmptplt tltwPlttwillfwil uumqwbp: 
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f!ntjulipi.I gpmwq}uiwgqmfimpJwfi qfiwhwmnui(! 
wtift l.t qwpqwguwfi tlllllllP2Wfimu 

Uhfluhflt:! 2hfluwJltu qnJl~lnult wqf).hyntJc)JUlu uqwmuwup qqwjmu tL 

hwmltwlllhu mn~htm, btuwu 11 bltthfllt wfilt 2Jlfl2Wumu: liJI). mqf).hyntp]Otuu 

WJltnmhwjtnl[mu t Uhf\Uhfllt 0LUWU WJlWqntJc))WUP 11 Oltthfllt wfilt ftumhuult

l[ntJc)JWUp: 

upuplipiJ uwppwtfnpnuflJlip. 

~Jltnmf).lttfwyltmuntJc)JUltfp tnmJlphJltlnq tilt pwult pnLJUhJl, uwnuwflwu, 

pwtflt~lt Jc)ntfl.Jc), ll1hmflltlt Jc)wultltuhfl: 

U2fu wmwlJpft []{Jpwyp!J. 

3mflwpwu~JT1Lfl mwpphflwlputf bttyuht50-1QO-wltwu uhfltfhp + 14, +10, 

+6°C-lt lliWJtfwuuhflmtf: 0Ltyuwu 6-Jlf). Oflt:! nfln2hL btmuwqntJc)JWU mnltnun l.t 

Wflf).Jmuplihflt:! qJlwuyht Wfllntuwqmtf (wq. 70): 

lifl)muwq 70 

Ont]ubplt ubptfbp Otwll ubptfbplt Plttl.n.% 

(U!Wflplipwlj) 14°C lO"C 6°C 
t;qpwiJwympJmllubp 
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f!ntJUhpi.I znqtqi.Iuwgltmfimpjwfi npnzntU[l Ptnpn~I.Itwltltp bjmul{wbpi.I 
l{fiwul{wompJwfi wuw1J6wfii.I biJuwfi l{pw (J!UUI lfwgqnl{IJ) 

UJntfiJlipiJ uwppwtfnpnululip. 

QJlwJltu pwqllltp, Jc)Wf\U tnhfll1uhfl, pjntJlhflWJc)WUhJl, 0,2 U WTJ.WJc)Jc)nt, 

eliflUW~WtJl, ntUhtlt, 5 hwtn ll1htnflftlt Jc)Wultltuhfl qwtf pjntflliTJ.WJc)WUhfl, pw

dwq, 20Lfl, WUIWitnt tfwtnlttn: 

U2fuwmwlJpj1 [![Jpwyp!J. 

40°C 21\WJitll pwqultplt tfh2 mtqwtlnJlhL mumtfuwultJltlnq pnLJult 

tnhfll1utp: 3() f\0\llhlty hhtnn tnhpl1uhplty l[hflyuht WOW2ltu UUnt211 tnhqwl[n

flht pJTlLflhTJ.mJc)wuft qwu ll1hmJlltlt Jc)mult tft2, tlflwu wtlhtmyuht uwnn 2ntfl 11 

Jc)nqlltL utuJWltlt 2hJltfwumptiwumtf: Dwqultplt 2liJltfwum}lfiwun wum}lfimllw-

pwJl PlUJl.WWyuht 5°-nl[ tfltu~l.t 80°C 11 uum2uhfl tlhflyuhL Jntflwpwu~tfl 10 

JlnlllhU utlt wuqwtf: li)Unthhtnl1 pnLnJl pjntflhflwpwuhfllt tfh2 hqwb 2ntflt:! tJln

(uwpltlllit WflWJc)Jc)l[lt 0,2 U LntOnt]Jc)nl[: 20 f\Olllh hhtnn 'llttnhl tJlnJl~lt WJlf).

JTUupuhp{!: Ottllwul[wo mhfll1uhflt:! ltullwu ltwum~, Itult tfwhwywouhfllt ltwuw~ 

qmJUt:! qwuhhmwuw: Shfll1lt tlflw qwnw2wuwu qnJl2 htmphfl: titlihLntl ~hn

~ltmltult qn)wyuwu wumltfiwlllty, ltwflhtlt t hqJlwltwylltt tnhfll1lt tlllwul[w

bnLJc)JUlu ~wtJllt tfwultu: .Ctml1wpwfl, pwp~Jl 2tptfwumltfiwu1t wqf).hyntJc)JUlU 

mwlt luwlumtlmtf t ylttnnllltmtttfmJlt ltwnmyl[wopn l.t ptn(ln~lttn tfltwllwtntl 

HCl-lt htm' WJumhfllty f).ntflu t tfqmtf Mg-n l.t tlhflwol[mtf ~tn~ltmltult: 

fc}.Jc)m J!22WhJntJc) muhynq pnl]Uhfllt lft2 qnJl2 qntJUU umwyl[nttf t llwl.t w

nwuy WflWJc)Jc)l[ntl U2WithLnt, pwult OJl J!22WhjnLJc)t:! Jc)wtJlwuymtf t tfwhwywo 

YfttnnunwqtfruJlt tfh2 l.t Jc)Jc)l[lt Wqf).hynLJc)JWU tnwlt WOW2WUnttf t ~hn~lttnltll: 

<l>nfl~lt tnl[JWLUhflt:! qJlwuyhL Wfljntuwltlt ~11nl[ (wq. 71): 

lifl)ntuwq 71 

Op)hqm Sbpllubplt t~.llwwtwbmpJwu wumlt6wlllJIJw~tl_wo 2bJtuwum}l6wu}ly, oc 
1- 40 I 50 I 60 I :IU I HO 

,_ l I l T 
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5pumuuwqUWJP 4nwqnttwguwfi 
2bpuwump6wfiwJpfi uwhUwfip npn;mtup 

u;nqabp {J uwpptut/npnufUb{l. 

Swppbp pmJubpfl pwpu mbpuubp, uwfuwpntjWJft 1 U, lJwptiflp zhijnpfl 

0,02o/o-muny tmbntJJ3Ubp, pfltijlwlJwu uta rmdwlJubp, $np~wunpubp, uho 

$np~wunf3, ttblJmpwlJwu uwto2wlu, 2hptiwlw$, wbbtfl, wlllwlJm tiwmftm, 

tifllJpnulJnlllfl4 wuh'luhp, tlmflu, tiwl.tpwq.flmwlJ, wnwplJwJwlJflp u bwblJw

tijwlJfl, pwtfllz J3nt'lf3: 

Uzfu wmwupft []{Jpwyp[!. 

IT}wmpwumbt unfufl lJwti mpwq.bulJwuyftwJft mbpuubpfl tlllflq.bptiflufl 12 

lJmpqwbp lL bplJmmlJwu tnb'lwtlnrbt 6 $np~wunJ3ubpfl tit2, ntttnbfl uwfuw

ujbu tYtlwb t Pfll pwl.tw4ntf3JWUP bnpwlJfl 2mr: Ltby pf\UflwlJwu pwdwlJub-

pmu UlWtnpwumbt mwp u uwnn 2Pflluwnumpq. 48, 50, 52, 54, 56, 58°C: Dn

tnr $np~wunJ3uhpn lJmpqwbpubpfl hbm tiflwuflu UflwdwtiwuwlJ f12hyllbt pw

dwijubpfl tit2: DwdwlJubpmti lllWhlllwubt uwhtiwuqwb 2hJttiwumfl6wun' 

mwp 2mr wtlbtwyut.ilntl: Swu rnll.lb wuy lJmpqwbputrn hwllbt u mbflwtlnrbt 

wnwplJtuJwlJflr Wll.lwlJflubpfl tlrw: D13b P2f12utpn qmuwlJilbtt zhl.t lllWf1muw-

4mti, WlllW wuhpwdh2tn t q.pwuy 5-10 [lnll.lb UlWhbt lJwptiflp zhijnpfl Ub2: Uj

umhbmu lJmpqmbpl.tbpfl qpw lJwJ3byllbt uwfuwpntjWJft 1 U tntOntJid u 15-20 

pnll.lb hbmn q.flmbt tiwuptuq.f\mtulJfl mwlJ: u2h1 lllLWlJUntfl4fl tlfl6w4n: D22r 

tiwhn hwumwmqmti t q.pwuy lJn'lufly lllLWttlfntfl4fl hwmlJntldJWU lJntmtumnq: 

StlJwtllbpn qpwuybt WflJntuwlJmti (wf1.72): 

UfljnLUWlJ 72 

I lj Qtptlwm.n!l6wu[l. oc I 
~--t-r~jL_ __ 4s--~----so __ ~ ___ s_z __ _LI ___ ~ ____ L_ __ % __ ~ ___ s_s __ ; 

Swppbp pmJubpfl P2P2Ubp odmtlwb bu mwppbp 2hrttiwq.fltiwylJmumw 

JWUp: UJU 2hpuwumfl6wun, nttft llhlijlJIUU 10 flOll.lbfl nuratuypmti yf\tnntijLIUW 

uwJft mijflmwlJmyl.tbrtl! trlttl lJhplllntl lJnwq_mtwytlmti tu, hwtiwtttlmti t WJTl 

pnLJuft 2nq_hq.fltituy4mlmtJ3JtUU uwhtimun: 
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P-muw4wfi hJmu~wopp 2PWqhpauwfil! qpuwfiwtm l!fiqmfiw4mp.twfi 
npnzmU[I (l!um Q.bfi4ht.P funfitml_wqhponiJ uhpflllli) 

Ujntpbp lJ Utu{lptutfnpnufubp. 

Oput pntjufl tnbpuubp, funuwqwqbpbfll, bbtipwlJwu 16J3nL, ubjtnf1Wtf1ntnp 

1:1000 2flWJftu tmbmJJ3, tntquwzwpwpfl 1u tmbntJJ3, tiwupwq.pmtulJ, wnwp

lJwJw4ltr u bwblJnfl Wll.lwlJflubp, tf4pwm, wbbtfl, wllwtflmf\4 lJ2bnp, fuywuw

bwl!flz: 

Uzfu wmwupft {!UfiJWYPfl· 

.C.wuwll.lwmwufutuu pnLJuft mbpllubpfly }uywuwbwlJflzntl lJmJlbt ulJwtlm

nwlJubp, tnbflwtlnrbt ooti pwlJwu J3J3nt (1: 1) ll.ltuflmuwlJnfl funuwtlwlJbpoflzr 

ub2 u J3nf1Uht 2-3 dwti: UJ!Jnthbmu mbpldibpfly UlWtnptuutnbt UftlJpnulJnll.lf\4 

q.ftmwplJtiwu UJntf3, ubplJbt !JbJtnpwlflntnf\ tntbntJJ3ntl u q.pmbt bflbquwzwpw

pfl 1u lJwti 15-20%-wuny tmOntJJ3ntU: Dtllbtntl mbuwq.w2mmu qmutlnfl 

UJLWI{untflllfl bupwplJtlwb P2fl2uhpfl pwuwlJfly' btjpwlJwyntJ3JntU wllbt hJmu

tlwbpfl quwuqwbmpJWU tiwuflu: .C.wubtiwmbtm hwutup wuhpwdh2m t q.p

tnbt uwu UntJU pmuwlJwu UJntJ3ft funuwtlwlJbpbfl~fl tit2 mrtlmo llltUmJtwu
mntlJ: 

StlJtUtllbpn qruuuybt WflJmuwlJnu.f (wn.73): 

li'lJnLUWlJ 73 

Swflphpw~ 'lltw~ttlntillt!l hU!ilWfl~tiwb Ul(flW~WYnt!iljntlllit,, 

P2112lihfllllilllti(), % 2[1WUJWh hwtnltntJ3JWU 
tihpwpbflJWl 

l 

2 

Oppwu hJmutltubpmti 2wm t lJbuq.wufl P2f12utpp ptuuwlJn, w1upwu q.pw 

lJ-f\tiwylJmumJ3JntU[! 2f1WqplJuwu ulJwmumtip pwp~p t: 
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Pmjuhp}l hpW2lDWJl}niwg1J.mfimpjwfi npn2mtig 
uw)uwpnqwj}l tmbnLJpnui ubptihpg btbgfibtm ti}12ngml. 

VJntplipi.J uwppwrfnpnulli/ip. 

5nphup, ltnrhlllt, ntnnp, tllt4lt, hqpUJ.mwynphup, qwpm uhpuhp, uwJuw

pnqwJlt 10, 14, 1811~ outlnmp4w4wll 6ll2mtl muhynq tmbmJp, tTltmrltlt pw

upq, pwlfltl pmqp, phplfnumwm: 

U2fuwmwllpjl [!IJpwyp[]. 

3 qplJumpJWtlp 50-w4wu uhplfhp bthyllht tTlhmp}llt pwult4mtl, pwlflt~ 

~TlPlt ttpw: Unwu~}lu pwu}ll{uhpmtl pwtl}l1_ pntflPt! UJ.wpphpwpwfl Junuw

tlwylltt uw}uwpnqwJlt 10, 14, 18 tlp oulfnmpltw4wll 6u2mlf muhynrt tmbmJ

pntl: Otwb utptlhflt! hw2tlht btlfwu 3-pq IJ. 7-pl}. orn: <l>nr~lt WJlflJntupuhrn 

qpwuytt WTLJ"tuw4mlf (wq. 74): 

0ntJutp}l qwpqwylfwu tlwrt 2fl2WUntt.f, wupwtlWJlWfl2JlWUWtnWlJWJ1Wfl

UWU UJ.WJlfwuuhpmlf, 2flP ~tnpptplfwu IJ. oqmwqnpbtlwu hwmqmpJnLUt! hw

lfwpttnui t upwuy 4huuwpwuw4wu hWflUWfltlWOntpJWU yntywll}l2utppy lft

q{!: Owp~Jl outlnm}lqwlJwiJ 6U2mlf mutynq, :t>pqltntnqltwUJ.hu l"flUJ.WJUWUUtp 

umtqonq tmbmjputpmtl utptlhpp bttylfwu IJ. btwb utptltp}l pwuwlllt hw2-

ttwrltlt hpuwu tlflW wuhwmwlJwu ltJwupJt tlwfl 2fl2WUnttl lJwflhtlt t npn2tt 

pntJutpp hwpwptpwlJwu trw2tnwqplfwyl{mumpJTltu{!: 

UTtJntUWI{ 74 

Swpplipwq, Ot_wb uhptllipjl~JjU{I! Ot.wa uli(ltllip!l~Jilt{!! Oqpwqwynt~JJOtli-uwjuw(lnLlWJjl 
lltliydwu 3-p~ Ofll! llthydwli 7-p~ O{l[! litp 

tmllmJp,dp 
1U 

14 

17 
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f!mJuhp}l ~npwqltuwgqmfimpjwfi It 2nqb1J.mJmfimpJWfi qfiwhwmmtif! 
umwumtltmwJ}lfi outmJ}l t.qwpmfiwqmpjwfi h}ltiwfi l{p.w 

Umwmntltmwj}lu outwll qmiltlmlf t wptlwmWUJ.WIDJWUnttl 1.1 pntJult 4hll

uwqnpomuhmpJWU {!ltpwypmlf qptph w bwfuutlmtl: liJqUJwm6wnntl pmJUp 

t1t2 IJpw UJ.Wpmuwqmppuun pwtlwltwllltu qwpuu t: UwltwJU UJ.Wflqtlht t, np 

J!Uifl~ll 2hrtlwump6wu}l ltwlf 2flWllfl4tlwu qhUJpntlf mhfllt t muhumtl UflW 

bJtqpnLflq (lfho 1_Wqtntl Pltl qJttlwyqmu pntjuhpp tlh2): flpn2htntl OULWJJt UUW

ywb pwuwltD~ltWJthtlt t l}.wtnht unpm}l qftlfwyqmumpJWu tlwupu: 

Upuplip II UUiflpwrfnpnu/u/ip. 

l.f.wpuwlllt, qwpm, qnptq}l 1.1 tmUJ.f\u}l uhptltp, pw~ pmqp, qtJtytp}l

u}l, NaCl-}l 1.1 LJTltqnLfJ tmbmjpuhp: Uwupwqpmwlt, tTlhmp}l}l pwu}lqutp, 

)lnuwtt wq tpop1_utp, ptpunumwm, lfqJlU.Itn, tl WJflltlillwlw\}t: 

lf2fuwmwkpft ~pwyp!J. 

tTltmpp}l pwu}lltlt t1t2 funuwtl pwtl}l1_ pqplt tlflw 25"C UJWJlfwuutpmtl 

bthypwo uhptlhflll 2-3 optqwu <'>ltthPltlnpwqfluwy4mumpJTltU{! npn2ttm hw

tlwp1_nJ1.wy{tht }unuwt1_wqtpblt1.mtl qt}lyhpJtufl tmbntJPfl tlpw (100 lft 20Lfl u 

37 tlt qtltyhpflu) 16-17"C..P UJ.WJtlwbutpmtl 24 dwtl miJ.nrtmPJWUJ!, qwlf 
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'Llj. 63 OU[WJ/1 
UfWflDIIiwlJntpjDllif! 

WflUWUlWUfWUl)WiiDlU 

{pt/lipntf gnl.J!I t Ulf1l/wu 
lijlwtfnplilipl!) 



NaO-It tnu'lmJpft thtw (100 lft 2f1PU 8 q wq) 24 dwu 20-21 oc UIWJlfwuuli

(lntlf: <l>n(l~t! Itwmw(llit U:mra UIWJlfwul.tlipmu: 

Qlipuwq.ftU:wyqmumraJOtUt! nJ1n2htm hwuwp bftthJlt! Ulwhlit 37°C 2Jlntlf 

1 dwu mltnqntraJwlfp: Swpmynufn Itwu ~n(1wyntlft! wqWJlmhtntY hlimn qtJuw

tlnfl WJlUWUtp bWJJlU 2-3 U:u lip.qwJlntfClJWUP lttnJlhtll uhJtltlit LJOtqntft tntbntJ

rantl (Jnqft 1%-wuny tmbntJtat! I<I-mu) 30 tl.Jllt. mlmqmraJWU:p: OJ1Uihu umm

qft~ uh(1Qht mwpwyuwu qwlf 2JlWI.[JlQUWU ~hUfClW(lqwb pnL]up wpuwm(t 6w]

(1J1: Upuwmuh(1t! UliJllthtntY wulflt2W\llhU hhmn qftmht tlWUJlWI}.ftmwl.lft mwlt 

(uq. 63): 0Jtpwu pwJl~Jl t q.(tlfwyqmumraJmun, wJupwu ult~ t outw hpqflntltt.t

tlli.t: <l>np~ft quwhwmwqwun mJttlntlf t lfltwtl.nputpntl Itwu %-ntl ummqltw 

uqwmuwup: UJu ltwJlhtlt t pwdwuht 3 JuU:p(t. 

w) pwp~fl q(tuwyqmumtaJOtu - outwJit hltqpntftqlfltu~lt 35% 

p) lflt2ftu q.ltlfwyltmumtaJOtu- outwJit hftq.Jlntltt.t 36-50% 

q) WUQWJOLU- OULWJ}t h}tfi.JlOWI.[ wqlitft pmu 50% 

<l>n(1~(1 W(lf}.JntUpuhpn qJlWUyht W'lJOLUWQntlf (wq. 75): 

lhnwUtnlPIDWJJ'th OULWJP 

UllJntUWQ 75 

Unflm hjtq.pnL}tqo wftdwmlt 'lJtdwyljmhntpJWh jumdro 
OWJilWIIIWIDJWhmd, %-ml 

Onpwq.Jtdwylpuhntp)Otb 

1 

:l. 

3 

QhJtdwqJtdwyljmhntp)mb 

1 

2 

3 
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Swppbp znqbqJniwglJ.mfimpJmfi mfibgnq pntjubpp P2P2fibp}l 
gpumuuwqUWJP uwc)mgplJ.ntpjWfi OJUI2DlUf! 

lJwbmy}tq lt ttwum}tq ypmOUILWI.[UW muhynq pntjUhJlt! 2nqtq}tuwyqmu 

lilt 1.1 pwJl~fl QhJllfwum}tfiwu}t wqqhyntraJWu qliUipntU: ~hu tt.uwuqmu: 

~pUlOUILWI.[UWJ}t lfwbmy}tqntfCljnLUt! qwphtlt t npn2ht httilitntl UILWI.[Un

t}tq}t dwuwuwq}ty qwu WJU dwuwuwl.lft h}tuwu q(lw, hpp utpt(tpqwb UILWq

lfnt}tl.[t! wuyltmlf t wpmwt(tpqwb ~1.1}1: 

UJ11tplif1 lt uwppwt/npnufulip. 

Utnt, unJu, ~hqnp qwplfltfl (1:5000), pwlflt~ fClnLflfCl, uwJuwJlOI.[WJ}t 1 lJ -

tnt6ntJfCl, tlwt.tht}tu, U2U1WJ1, wnwJlltWJwq}l.Jl ll bw64wUiw4}1, U:wupwq(tmwlt, 

wuhquhJ1, dwlfwymJy}t WUIWI.lft ltwlf 50-100 U:t pwuqwuhJ1: 

U2Juwmwupft [![Jpwypn. 

tt\wm(1wumht Wtnt}t, unJu}t qwu WJL U:hqn~}tm pnt]u}t mhplt(t LWJUwl.lft 

ltmJltlwop, mhqwqnJlht dwuwyntJY}t WU!wltm tl.Jlw lt 5-10 JlOUihlt nl!rawypmu 

lttJtltht ~hqnp llwplfltpnq: UJumhtml.t ltmpqwopuhpn ttlwuwt, pwlflt~ pqrantl 

~OJlWyUht lt q}tmht U:wupwq(tmwllntl 1 U:nuwJtwuny uwJuwpnqwJ}t tmbmJICl}t 

lflt2Wtl.WJJ1nLU: Qp}t qntnJlz}twyntU}ty Jumuwtltlitm hwuwp bwollwU!wllm tq

ptp}tu putt qwqhtltu: 11}tmwpllmlfut(1(1 h}tuwu q(1W U2ht utpt(tpqwo lt W(l

mwtltpqwo UllWtttfntltlllt dwuwuwlln: Upmwt(tpqwb UllWttlfntltttlt dwuw

ltwllntl qwptt}t t qwmht y(tmnUILWttUWJ}t U:wbmy}tltmtaJWU U:wu(tu: <l>np~(t 

WJli}.Jntuputpn q(1wuyht wqJmuwltmU: (wq. 76): 

-
-Utnt 

Unju ...._ 

Uqjmuwll76 

tt\twqunt}tq}t ~ltt! lt dwuwuwlln wtnt(t lt unJu}t P2lt2lltpmu 

Pnt)Uhp llftUtwti>JNwb uuwqtlntlt4P 5jtmntqtwqlfwJ)'t hwpwplipwqwh 
WOWl?WlJUWU dwlfwhwqtJ tlwbmyJtltntp)ntUtJ --
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1. Swt J!22ft dwuwbwltw4fty .'JI1wlJ.hptqntu{!: 

2 t>lt~tq}lu}l(JwnqplwbD mu}l J!22ftl1 opqwun}lt).uhp}l UhuPJlwU£!: 

3. ~}l np opqw[m}lt).lihpu mlihu lJplJ.uw4ft UhUJ!IIWU, tihlJ. uhUJ!IIWU 11 np 

opqwunft'luhpn ~muhu Uhuppwu: 

4. Pu~ t llft~m4Jtwu 11 outinu{!: ~ mwpptpmJC)JflLu ltw l).(lwuy Uft2l1: 

5. flpu t 1!22ft mmpqnpwJftu tl.ftfiwltt!= Dpp 11 ftu~ tqwJuwbuhpmu J!2ft2n 

qwpnq t qmutl.ht UtntpqnpwJftu tl}l6wltmti: 

6. Pb~tqhu (Jwphtlt t UU\WUWL wphhuUtwltwli J!2ft2 (lt}luwJC)wtflwliyftlJ. 

uutntJ.wbpw]}lu JC)WT\WUJC)): 

7. Pli~ t llltwqunLflqn 11 }lu~ tqw)tfwblihpmu t n[J.JC)wltntu wJii: 

8. Pli~ t J!22ft y}ltnnpftqn: 

9. flp UJllLJC)hpu hu ltn~tJ.mu Ul.twqunlflmftltuhp: 

lO.flpnlip hu ltn~tlmu 1-pu 112-pl).ltwpqft lllLWlJ.Untftmftltuhp: 

ll.llltwqunlflmft4 tntbntJJil{thp}ly npu t hwuwptJ.mu hftUJntnnliftiL }lqnmn-

uft4 11 hftUJhpUtnuftlJ.: 

12. Pb~ mhq}l(Jmuhuw J!22ft hhtn, hph w]li mhttwtJ.npht mtlJwt ~!22ft hw

tlwp w) h}lUJhpumu}liL p) h}ltqntnnU}liL q) }lqnmnuftlt tmbnt~uhpmti 11 

'l) UWDfltfl 211ft Uh2: flp Uft2WtlWJflnLU 1!2ft2n IJ.wpnq t 2nlflt:! 4twliht 11 

hwltwnwlt£!: 

13.llltwqunw4Jt ftu~lllfluft ~htp hu hwJtnuft: 

14.Pb~UJhu t n[J.pwumu Ul.tWlJ.Unlflqn ltwlutl.wb tlllWlJ.Unlflmft4 tmbnL]pmti 

J!22ft qmutl.htm m11nqntJC)Jfltu}ly: Pli~ t 111.twqtlntlt4lt dwtiwuwlJ.£!: 

15. 5}ltnnUJtWlJ.UWJ}l np hwmlJ.mpJWu hhm t l.twUJtl.wb llllWlJ.Unlflq}l dw

tiwuwlt£!: 
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16.Pu~ml t tqWJUwuwtJ.nptJ.wb llllWlJ.Untfl4Jt ~l.thpfl pwquwqwunt!C)JIUUD: 

17. PU~ t t).htqtWlJ.Untflll.t:! l.t hpp t WJU tnhflfl muhumti: 

18. Pu~ t dwuwuwlJ.wtJ.np lllLWlJ.Unlflqn 1.t npu t 112211 «flupllwlJ.wti}) t).h

lllLWll.lfntflll.fl tqwm6wnn: 

19. flp Ujnt!i)fl ufl2WtlWJ(lnLU t J!21l2t:! hu~wplJ.tJ.mti dwuwuwlJ.wtJ.np 

till wqtlntltqfl: 

20. Uwhwywb J!2fl2t:! lllLWlJ.Untflll.~ hu~wplJ.tJ.mti t ~h n~: Pu~n IJ.wpnq t 

hwtlwptlht J!2ft2uhpfl tl.IJwutJ.wbm~JWii ymywufl2: 

21.1).htqtmqtlnlftq}ly hhtnn J!2fl2t:! IJ.wpnq t tlwhwliwt, JC)h n~ l.t flu~m: 

22. Pli~ntl. t pwywmptJ.mti ttnt).hwJfl mhpl.tuhp}l qwqwJC)IiwJftli 11 h}lilltwJftu 

J!2ft2uhpfl tlllWlJ.Untfl4lt ~l.thp}l l.t wpwqntJC)JWii mwpphpnt!C)Jmlin: 'lmtJu 

tmbnLJJC)ntU ll2tl.wb J!2fl21Jhpn lllLWlJ.Untft4lt flli~tqflufl ~11 hli t).JlUI.tnpmti: 

23. Pu~lllfluftu t lllLWlJ.Untft4lt .'!lin umJii tmbmJ~mti bhp 11 hpflmwuwpt). 

J!2fl2uhpmu: 

24. 'lmtJU hJmutJ.wbDft J!2fl2lihpn np tmbmJJC)nLU wtl.hlfl lunpn lllLWlJ.Untfl4lt 

lJ.hlipwplJ.tJ.hu' hwtJ.wuwp lutnntJC)JnLU muhynq, tntlJWL J!22lt hwtlwp h}l

tqhptnnu}ll.t (1U) uwluwpnqwJfl, JC)h lJ.hpwlJ.pfl wfl.ft: 

25.t'Otwqtlnlfl4lt tl.fl6w4mti flu~ntl t tlJtlwb J!22mJC)wqwuJC)flll tqtwqtlntfl4lt 

hhtnllwiJDntl J!22UllllWtn}ly hhnwywb y}lmntqtWlJ.UWJft ti}12Lt qmutJ.nq 

mwpwbmp]fltlin: 

26. Pu~ tflnluhwpwphpntJC)Jntu IJ.w pntuwlJ.wu J!22ft 2JlWll.JllJ.uwli, 2Jlwhw

qhytJ.wbmpJwli l.t mmpqnpwJflu tiu2uwli Uft2l1: 

27. ~mti 2flll np .'Jltu t npn2flLU mmpqnpwJftli tiu2tiwli tihbntJC)Jmun: 

28. Pli~ wq'lhynt~Jmu hu JC)nqumu K-}1 11 Ca-ft }lnuuhpn y}lmntqtwquw1fl 

tJ.pw: 

29. Pli~tqhu t "(!ltJC)wumti tqLWlJ.Unlflqn I<N0-.3-}l 11 Ca(N0.3h-ft hwtlwtqw

mwutuwu lummpJntu muhynq tntbnt]JC)uhpmu: 

30. 'lmtJu hJmutJ.wbDil J!2fl2uhpn KN0-.3-ll 1.t Ca(N03h-fl hfltqntnnu}llJ. tm

OmJpmti tih4 dwti tqwhhtntY hhtnn mhqwtflnlutlht t NaCl-p l.twti uw

luwpnqwJft hfltqhptnnu}llJ. tntbntJJC)}l tih2: Pu~ tnwpphpntJC)JntU t ul.twm-
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qnu.f UJ.LWLtlintltttlt ~ult h dwuwllw41t lilt2lt: Op qtutpmu wtlttlt lunpn 

4nlipwuw uttWLtlintltLtn: 

31. Omuw4wll UnLJU hjmuqwbpn mtqwqn{ltt lU uw}uwJlnLtWJ!t, 

Ca(N~h-lt, KN03-It tmbmJpllt{lmu: LmOmJ~UtflltY n{lmu unwLtlin

tltLtt! wtlttlt twtl wpmwhw)mqwb lnltlllt: 

32. ~It ltlll\llllult hwm4mpJntllut{lnq t utWJliwuwqnpqwb pwuw4w~u 

1.4LWLtlintltllt! u ltllluttu 4wflttlt t WJU ymywq{ltt: 

33. Pll~ t}tn{l~ntl 4wflttlt t ymJy mwt yltmnuttWLtUWJit zt{lmtplt ~wt}twuyt

tltntPJWU IDWJlpGJlnL~JntU[!: 

34. t'>ltmnuuwLtliWJit n{l ztJlmntl t hltullw4wllmu 4wflqwqnpqmu Jl22mu 

llJmptfllt num{lnqw4wu pwt}twuyttltmpJmuu: 

35.'TltWLtUOtltLtlt ~hi! 4Wfl0~11 t Ownw)tt yltmuttWLtUWJ}t uwbmyltlJmpjWU 

ymywllltz, tpt hwztllt ~wnutup uttWLtlintltttlt dwuwuw4u: 

36. t>ul t lJntnlJ.Itmt.fll pwqwupn: 

37.01' llJmptflu til pwt}twuymu 41lllw~wt}twuyltlJ pwqwupnq, n{l llJmpt

Jlt:!' nl: t>ulntl t pwywm{lqmu WJfl tphmJpn: 

38. t>u~ t qltwtltttlt t{lllntJPn: 

39. 4tuqwlllt yltmnuttwLtliwu J!22WhJmpmu qmuqnq llJmptplt hwuwfl 

pwt}twuyttlt t, pt n~: 

40. ti{lp t }uw}umqmu P22lt n{tm{lnqwlJwu pwt}twuyttltmpJmuu: uflp t t.fll-

2wtlwJfllt h P22lt ltnllw4wll lJwLtlit:! mwflpbfl u tpp' llmJiln: 

41. t>ul t}tnfl~tflntl 4wflttlt t yntru mwt lJtuuwpwuwlJwu utupflwult [!llm-

Jlnllw4wll u lJituwpwt}twuyftlJ hwmlJmpJmllu: 

42. UtuPJlWUD n{l UJntptpft hwuwp t t.fll2wllyftlJ pwt}twuyttlt: 

43. PU~ WYP mutu 20lflt! u lJntnftq uwulllt41lt{l[! hltlJ.JlOLtnttpmu: 

44. Of\ uJmptflu tu ilnlqmu wu~ntltmllt{l: 

45. t>ul tpuntJP t l}l!lJwb qmuwlwtltwlJwu utpnqnq pmuwlJwu hjmuqwb-

pft ftttntttllmflwlJwu 4tmlt npnzuwu hftupmu: 

46. t>u~ t qltuuttflu hwuwlJwJlq[!: 

47. Ofl tmbmJplltflu til llnltlmu lJntnftqlltfl: 

48. t>U~ t mltuqwtft t{lhntJpn: 
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49.flptmbmJpllt{lmu t wtlttlt twtl tu{lmwhwJmtlwb mftuqwtlt t{lhmJ~D: 

.5().PU~ t 01.4tnf"t4wt~~tU l).WIDWf\4 4wt.f UWl)nt{l Uit2WqWJ{l[!: 

St.t>ul t~~Jlnytu t hitqJlwmwyltwu u hltqJln~fttm~Jmlln: 

52.t>u~ t{lhntJP t 4nwyt{lqwyltwu u 4nwqmuwyltwu: 

53. t>ulntl t pwywm{lqmu ut{llltflft mnlttn 2flntu h ftu~m umJil UIWJliwu

ut{lmli qmuqnq mw{lptfl utplltfl mnlmu tu mw{lptfl wumlt6wuft: 

54. t>U~ntl t pwywmpqmu btnll utfllltflft lJnqt.flly 2flfllltwlluwu pwfl~Jl ftu

mtuu}lqm~Jmllp: 

55. t>Ul llzwuw4m~Jmll mull 4ntnftqutfl}l mnlttu btnll uh{lutflft hwuwp: 

56.t>U~fty t 4wjuqwb y}lmnuttWLtUWJ}l 2WJlduwu W{lwqmpJntU[! h pill 

uzwuw4nt~jlllU mu}l W]U: 

57.t>ll~uttu llwflbtft t 4wflqwqn{ltt yftmmiUWLtUWJ}lzwflduwu w{lwqm13-

Jmuu: 

58. ~mu ftul lJ.ftflp tu LtPWiltyumu PtnJlnuttwumutflu lJw}uqwb tmuw

tlnfluwu ltllmtuufttlmpJmu}ly: 

59.t>U~ mw{lptJlntJC)Jmll llw umlJmttllmut{l}l u tftLtn~ltmutplt yftmnuttWLt

liwJ}l uwbmyftlJntJC)JWU t.fll2h h }lu~nq t pwywm{lqmu qw: 

60. t'>}lmnuttWLtUWJft uwOmyltlJntpjWU n{lnzliwu ftu~\lllluft tqwuwlJuh{l 

lJwu: 

61. t'>}lmnuttWLtUWJit uwbmy}l4ntp]ntUt! mtphlt n{l uwult (hltuuwJitu pt 

qwqwJC)UWJitll) J!2lt21lt{lmu t pwJl~Jl h ltlllntl t pwywm{lqmu qw: 

62.t>lil\llllult lJwut 4w P22}l hwuwlJft h yltmnt~~tWLtUWJit uwbmyltlJntf3JWU 

t.fll2u: 

63. 4wut 4w Wfll).jnp yltmnt~~tWLtUWJit pwt}twuyttltmp]WU u U{\W uwbmylt-

lJmJC)JWU t.fll2h: 

64.t>u~ t hwuw4wflqlt w4wm tutJlqltwll: 

65. t>u~ t pltt.fllw4wll utnmtllyltwtn: 

66. t>Ul t M!lt t~~nmtuyltwt ouunmftll 6uzmun: 

67. Of\ UJOL!<lU t odmqwb wutuwutb Pltt.fllwlJwu utnmtuyltwtntl: 

68. t>ul t 2flWJftll t~~nmtuyftwtn: 

69. ~ft 2JlWJftll tLtnmtuyftwtn t~p t hwqwuwfl ttflnJit: 
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70. ~nui UJnl(ahpn ltllt q}lfiw~mtf hu hwuq.hu qwtttu: 

71 . Plltm mmtf 2JlwJitu lllntnhllyltwt.lt uzwuw~ntf'3JntU(! Lfltztn J!Wywuw~ 

~wu t: 

72. PUt t J!22}lmmpqnpn, uhpbbtfwu mdn lt outfntnlt~ 6uzmun: PUt tftnfu~ 

hwpwphpmraJWil Lfh2 hu qmuqmtf WJll ymyuultzllhpn ti}ttfJWilY hhm: 

73.Plttlt t hwqwuwp 1!2211 mmpqnpwJitu fiuzmtfn, hrab ubpbbtfwu ntd(! 

hwqwuwp t 4,9 tfra, Itu~ outfntnlt~ fiuzmtft:!' 12 tfra: 

74.~whJntf3(! ltttntnnlllt~ t NaCl-lt 0,25 u tmbmJraltu, ltu~ tnqJWt P22lt 

tnntpqnpwJitu 6uzmtfn hwqwuwp t 0,6 UlT)w: PUW t hwqwuwp P22lt 

bbnq ntdn: 

75. PUtlt t hwqwuwp P22lt uhpbblfwu ntdt! lt tnntpqnpwJltll 6uznuin tllfltl 

2JlwhwqhyqwbmraJWIJ qhlll.Pnttf, hrah P=5,3 tfra, llltWttLfntftttlt lt y}ltnn

Jlltttlt ll.ltfiwqntlf: 

76. Plltlt t hwqwuwp tnntpqnpn lt outfntnltlt fiuzmtfn llltWttLfntltltft, ltllt· 

lllhU UWlt f3WnWUUWU qpfiw~nttf qtniJqnq Jl221t tfntn lt hf'3h IJhpbbtfwiJ 

mdt! hwqwuwp t 4~ Lfra: 

77.~lt2n qtnUI{nttf t uwfuwpnttWJit 0,3 U qwtf 0,2 U qhpwqplt wq}l tnt· 

bmJranttf: PUt nt'l'lntf'3JWUP ~2Wildll.lt 2ntfl(!, hrah hwJtnll}l t, np 1J'OC-It 

lllWJLfwuuhpmtf J!22whpuran ltttntnnllltlt t uwfuwJlnttwJit 0,35 U ltult 

qhpwqplt wqlt 0,25 U tntbntJf3ltlt: ~nttf tnntpqnpwJltll fiuzmlf{! hw

t{wuwp t 7,8 tfra: 

78. ~It tnntpqnpn hwqwuwp t 0,5 UlT)w (5,3 Lf13), puq outfntnltlt fiuzmun 

1~ UlT)w (15,4 tfra): Put mhqlt ~ntllbuw P22lt hhm, hrah wJIJ mbqwt{n

Jlhup 0,3; 0~; 1,0; 1,5; 2,0 1.1 2~ UlT)w outfntnf\lt fiuzmtf ntuhynq tnt· 

Ontj(i)nttf: Plltlt t hwqwuwp WJI). Jl22lt ubpMtfwu mdn: 

79.Plttlt t hwqwuwp P22WhJmralt futnntf'3JntU(1 hrah llltWtttfntltttt! uqull_ht t 

qhpwqplt w'llt 0,2 LfnLJWpwuny tmOntJ(i)nttf, uwfuwpnttwJlt 0,3 lfnuw

pwuny tntbmJramtf: 

80.C.wztlht KCl-lt 0,25 U lt qum4nttwJlt 0,1 U tmbmJrallhplt outfomltlt 

fiuzmun 17°C -It lllWJLfwuuhpmtf: 
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81.Piltlt t hwt{UlUWJl J!22WhJntf'3lt outfntnltq 6uzmtf{! 17°C-It lllWJUWuub

JlnLU, hrah llllWttlfntltttn uqull_ht 1: uwfuwpnttwJlt 0,3 U tntbmJramtf, ~b

pwqplt W'llt 0,2 U tntbntJJ3nttf: 

82.f"llltlt t hwt{wuwp P22WhJntf'3lt outfntnltlt fiuznttfn 17°C-It lllWJLfwuub

Jlntlf, hrah J!22WhJnt13lt futnnt(i)JOLU£! ltttntnnlllt~ t NaCl-lt 0,25 U tnt· 

OOLJf'31tU, uwfuWJlOltWJlt 0,35 U tnt0nLJf'3ltiJ: 

83. PUt tnwpphpntf3JntU ~w wqmtnwJltll tnbqwllplt lt nt W'lnttnWJPU lllWJ· 

tfwuuhpnttf wfinq pnLJuhplt P22WhJntJ31t outfntnlt~ 6uznttfllhplt tl}t2tt: 

Plttnll. qwphtlt t pwywtnpht WJI). hpltntJf3'(}: 

84.llwfuqwb t~ntnqltw~wu lllWJLfwuubplty P22whJmralt futnntf3JWU tftntftn

funtfolJWU ltlltlllltult opltllwquhp hu hwJmlllt: 

85. Upp t P22lt IJbpbbtfwiJ ntd'(} lt tnntf3qnJlWJitU fiuznttf(! hwt{WUWJl ttJlOJlt, 

ltu~ hpp ~ tfwpulttfmtl}t: 

86.~whJntf3(! uwntmtf t -3oC-lt lllWJLfwuuhpmtf, ttuw t hwqwuwp ou

tfntnlt~ 6uzmtfn 17°C-lt lllWJLfwuubpmtf: 

87. Swpphpntf3jntU q"w WJli).JO.P UnLJU futnnt)'3jntU muhynq l:thlttnpntlttnllh

Jlfllt nt l:thlttnpnt.lttnllhplt outfnmlt~ fiuzmtfuhplt tl}t2tt: 

88. Swpphpnt{3jntU q"w WJli).JO.P UnLJU futnmppuu muhynqtnwpphp l:th~tn

Jlntlttnuhplt outfnmltlt fiuzmtfuhplt Lflt2l1, llmJIJ futnntf3Jmllu muhynq 

tnwpphp nt l:thlJ.rnpnt.lttnllhplt outfntnfl~ 6uzmtfllhplt tilt2lt: 

89. iJ22whJntf31t outfntnltlt lllntnhuyltUltlt ltllt opltllwtwtftmf3JOLU t u~wm

t{mtf hltqpn~lttn, lfhttn~lttn, puhpnl>lttnlt hwtn~tn pntjuhplt tilt2lt: 

90.Plttfl t hwqwuwp J!22WhJntf3lt futnnt(i)Jntlln lt P22P uhpbbtfwu mdn, h-

J3h 2J'OC-lt lllWJLfwuuhpmtf 0,5 Ulllw (4,94 tfp) outfntnlt~ 6uzmtf muh

ynq uwfuwJlnttWJit ~wtf 3,36 Uf3. outfntnlt~ 6uzmtf mubynq ~hJlW~Jllt 

wqlt tmbmJpmtf, hpb hJmut{wODUJJltll ~nqltquhplt twtftuhpn tfhbwybt 

hu, ltu~ 0,7 UlT)w (6,95 Lffol) outfnmlt~ 6uzmtf mltbynq uwfuwpnttwJit 

qwtf 6,72 Uf3. OUUOtnlt~ fiuzmtf ntiJbynq qbpwqpp W'llt tnt0ntj)'3nttf' 

tftnppwyht= 
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91.J"lul tltntltnJuntJ<lJiltU ltltlllt lthpwltplt wtilt 1 U Jumnt)3JntU muhynTt Lnt

OntJJ<lt!, hJ'lh upw tlh2 30 pntqh mlmTtntJ<lJWUJ! ullltTttltlhil hJntuqwOpw

JltU .'JOTtltltilhp, npnuy J!2lt2fJhplt P22WhJiltJ<llt Jumnt)3JntUt! lt~tnmnilltlt t 

UntJU wtilt 0,35 U Lnt0ntJJ3Jtu: l"lultq}luJttltntltnJumJ<lJntUuhpJt lthilJ<lwplt

tlhlt uwli hjntuqwOpwJJtU .'JOTtltltiltpn: 

92.ltwpmn-l>ltllt tqWtWJlUhplt li ltwuw~ unJult mhphuhplt hwqwuwp hpltw

Jlnt)3Jntil.(30 UU) ntiJbyn11 .'JOtUtlJUbp£! lJtpwlJpJt WTtJt lJwu UWJuWJl04W

JJt 0,1; 0,2; 0,3; 0,4 u 0,5 unuwpwuny tmOmJJ<lUhpmtl 30-40 pm.q. ll!W

hhtmy hhmn lwtltuhplt Jtlt~ tltntltnJuntJ<lJOtltuhp ltltphu (tlbOwynttl, 

tftnppwymtl ltwtl UUWt wutftntltnJu), tph hwjmUlt t, np upwuy 1!2lt2ilh

Jllt J!22WhjntJ<llt lt~tnmnltltlt Ju.mmpjOtUU nultwO t WJ'l tntOmjpUbpJt 

uwhtlwuutpmtl: 

93. J"lu~ ntTtTtntPJwtlp ltzwJlchllt 2ntfln hwpuwu P2lt2iltplt tiJt2li 

w) hph 1!2lt2ilhpJty tlhltlt P=10,85 up, T=3,94, Jtult UjntU J!22lt umwo 

ymywuJtzlthpn hwtlwtqwmwuJuwuwpwp hwtlwuwr hu' 14,8 h 11,84 

tlJ3: 

p) hph P2lt2ilhpJty tlhltlt outlnmltlt fiuznttln hwqwuwp t 9)37 up, Jtult 

tlJntuJtun' 7,89 up: 

94. OntJU{) ltWJlOTt t 2ntJl OOhL 7,4 UJ<l fiuznttl muhynTt hnTtWJltU LntOOLJJ'lltY, 

tph upw wptlwmwtlw~tltltilhplt J!22WhJOtJ3lt outlnmltlt fiuzmun hwqw

uwp t 4,5 up: 

95. OntJult wptlwmwtlwltltltilhplt J!22WhJmplt ootlnmltlt fiuzmun hwqwuwp 

t 9)37 up: PUl mhTtlt ltmuhuw J!OlJUlt hhm, tph WJU tilt pwltlt wuqwtl 

2rtup 14,6 up outlnmltlt fiuznttl muhyn11, pntJult hwuwp nlpmuwqnp, 

WTtlt L mOntjpnq: 

96. D2lt2t! qmuqmtl t mmpqnpn Lltntlltu t!Ultwo tlltfiwltmtl: Pllw t hwqw

uwp outlnmltlt ll!nmtuyltww u fiuztlwu tqnmhuyJtww, h13h 2JlWJltil llln

mhilyltww hwqwuwp t ~lt: 

97. Pil~lt t hmqwuwp P22lt outlnmltlt lllnmhuyJtww, hJ<lh fiuztlwu lllnmhu

yJtwll! hwqwuwpl: 6 UJ'l, Jtult 2JlWJltil tqnmhuyltww' - 2 up: 
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98. J"lilllt t hw!lwuwp P22lt 2flWJltil ll!nmhuyJtwul h fiuztlwu ll!nmhilyltwtn, 

bph WJU qmil!lmtl t LJllttl 2JlWhwqhywO tlltfiwltmu u J!22WUJntl'llt ouun

mltlt lllnmhuyJtww hwqwuwp t - 8 up: Shplilt tlwlthphult np tlwuu tu 

ltw~ttfmtl hhp.'Jwilyputpn: 

99.D22Jt outlnmltlt tqnmhilyltww hwqwuwp t - 16 up, Jtult fiuztlwu 

tqnmhilyltww' tlwpuJttlmtl tlhOmpJWU 3/4-n: J"lil~lt t hwqwuwp WJI]. 

P22lt 2JlWJltil ll!nmhuyttwm: 

100. D22lt 2JlWJltil tqnmhuyJtwm hwqwuwp t - 5 UJ<l: PIJ~lt t hwqwuwp 

WJI}. J!22Jt fiuztlwiJ ll!fltnbiJyltww, bpb hWjtnUJt 1:, n(l ouunmJtlt 

tqnmhuyJtww hwqwuwp t -12 up.: 

101. UhTtwillt fiwltill].hTtlt hwqwuwp tlhOntpJntU ntilhynTt 2-3 .'JOTtltltilhp 

nbltTttlht uwnn 2Jllt, hnwypwo 2Jllt, ulllltpmlt 50%-wuny u pwyw

Ju.wpptllt 30%-wuny tmOmJpllhplt tlh2: Q.mJilhpJt ltill tltntltnJumpJiltU 

mhTtlt ltmuhuw qhpnhlt2JWL UJntphpJt hhm h ltilluthu ltwphtlt t pw

ywmphL WJI} hphntJI'lt!: 

102. J"lu~ tlnp-l>n-l>ltltltntnqJtwljwu wnwil,',ilwhwm{jmpJmUutpnq til oc:hn-

qwO htmwuyult tltw4nTt wlt2iltpn: 

103. PU~ ntdhplt zllnphJttl t 20Lflt! zwpchfmtl J!OLJUlt Y"TtntUnq: 

104. Pllllt WJll}JOLUP 1: J!OLJUJt LWY£!: 

105. J"lul tqpnytu t mpwuutq}lpwyltwu: Pill t mpwuutqJtpwyltwJlt qnp

Ow4ltw: 

106. Opp t J!OLJUt! q.Jtumtl qmmwyltwJJt: 

107. DntJun ljtpwlwlt WTtlt 10%-wuny tmOntJpntl 2JlhLntY qmmwyJtwJlt 

JtumtuuJttlmpJntU£! ltilluthu t tltntltnJu.qmtl h Jtu~ntl t pwywmpqmtl 
Wjl} hphntjpt): 

108. Pltlm mpwilulllltpwyltwJlt opqwuutpn htnwyilhtmy hhmn wptlwmn 

zwpmilwltmu t 2ntfl 4twilht: 

109. Pulntl pwywmpht mwpphp hwpljJt mhphuhplt mpwilulllltpwyJtwJlt 

ltilmhuuJttlmpJwil mwpphpntpJiltiln: 

110. J"lulm ljtuopJtu mpwilulllltpwyltmu JtumhuuJttl ~t: 
111. Or!lw n{J)3wypmtl hpp t mpwilull!ltrmyltmu JtumhuuJttl h Jtu~m: 
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112. Spwilut.q}tpwyflwJfl }lilmtilu}ltlnt16Jntiln flilltlltu t t!mtlmiutlnu.f optlw 

n(1[6wypnu.f: 

113. Pill tltniuhwpwptpntpJntil ljw mpwiluUJflpwyflwJfll.t pmJuflllnfltiflY 21\fl 

lltwilt.fwil tlfl2lt: Pill t -WtllflntnqflwUJtu lnfl tlfl2wtlwJiln l.t tmOntJtat!= 

114. Pill mwpptpmpjntil hwtlwuwp 2JlWJflil pwy t.fwljtptu}ly 2Pfl qntnp

zflwyt.fwil l.t mtpl.twJflil t.fwljtptu}ly mpwiluUJflpwyflwJfl }lilm!Jilufltlmp

JWil t.ffl2\i: 

115. Pillt.q}tuflil t mtpl.tfl tt.q}tq.tptlflufl htp~wilypiltp}l q.pmpJmiln t.fwilpw-

q.flmwllfl mtuwq.wzmmt.f 211fl t.f!J2, hflUJnmnil}llj l.t hflUJtpmnilfllj tm

OmJpiltpmt.f: 

116. Pill qnpOnililtpljwpnfl til Wtt'ltt hhp~wilypiltp}l zwpdt.fwil tlpw: 

117. OnLJutp}l np mtpl.tiltpmt.f t htp~wilypiltp}l tafltln wtl ttfl zwm l.t flillntl 

t q.w pwywmptlmt.f: 

118. "'SpwiluUJflpwy}lwJ}l qnpOwQlloo pntJUfl qwqwpwJ}lil mtpl.tiltpmt.f hw

tlwuwp t 130 t.ft/q, fluq h}lt.filwJflil mtpltiltpmt.f' 125 t.ft/q: Q.miltt 

mpwilut.q}tpwyflwJ}l WJl'lJntilwtltmmpJmilu: 

119. "'Spwilut.q}tpwyflwJfl WJl'lJntilwtltmmpJOtilt! hwtlwuwp t 4 q/t, qmiltt 

mpwlmUJltpwyflwJfl qnpOwQ}loo: Pill UJWJt.fwilutpmt.f qwpnq t Iuwium

tltt pntJufl2JlWJ}lil hwztltllzltnn l.t flil~UJtu t q.w mttq.mt.f q.pw tlpw: 

120. "' Stpl.t}l ttmilqtlmbn 2JlWhwqtytlwO tl}lfiwqmt.f hwtlwuwp t 1,02 q, 

}luq pwnwt.fttmy htmn' 0,9 q: Opnztt P22fl 2JlWJ}lil q.t~}lyflmn %-ntl, 

tpt hmJmil}l t, np mtpl.tfl pwywp_\wq lnJl pwzu hwtl wuwp t 0,42 q: 

121. UwnwlutWUJWID optp}lil, wil~pl.t}ly WOW21 hwfiwlu mtpl.tiltp}l tttpt

p}lil wnm2wilmt.f til 21\P qwpfltiltp: Pill tpl.tntjp t l}.W l.t }lillntlljwpttfl 

t pwywmptt: 

122. Onl]u}l nll~JOtlllt np uwuntl til zwp<hJ.mt.f opqwilwqwu UJmptpn, 2nLJl£l 

l.t hwilpwJflU tlflwyntpJmlliltpu: Pill tltnp~ntl qwpttfl t yntJY mwt wJTl 

tpl.tnt]pn: 

123. Qnl)u}ly flillUJtu qmptt nll~Jntllt! l.t flul UJWJlfwililtpmu UJmhht WJU, np

UJtul.l}llpwnwtlfl: 
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124. DntJu}ly qmpwO 6Jntllt! np q.tUJpmu ljwpnfl t 2Pfl ut2 mtflwtlnpttmy 

[6wnwutt, fluq np q.tUJpmu wpwq tltpwqwilqutltt: 

125. Ortw4whwmmun Iuwuqwpmu t yn11milntl2Pfl mt11wzwpd}lu, pt n~: 

126 . .C.tp~wilyp}l t!twlln11 P2fl2iltpmt.f flul ~flllflntnqflwljwu tltntltnlumtaJmil

utp til mt11fl ntUtUntU lnlJU}l WLtl}.tympjWU mwlj, OJl{! UJWIDfiwn t 

mmpqnpwJflil 6uzuwu tltntltniumtaJWilt!: 

127. Pill u4ttpntupiltp}ly ttllttntl qwpttfl t npnztt pmJutp}l nnnquwu wuh

pwdtzmm)ClJmiln l.t dwuljtm[!: 

128. !bltttltntnqflwljwil np ymywil}lz{ltp}l hfluwu tlflw ljwptt}l t 6}lzm npn

ztt pntJutp}l nnnquwil wilhpwdtzmmpJmiln: 

129. 4.tqtmwy}lwJfl 2Jl2Wilmu pnLJutpmu ljmmwlltltt t 4,2 qq 

opqwilwqwil UJmta l.t qntnpz}lwytltt t 1050 ljq 2ntf1: Opnztt 

mpwilut.q}tpwy}lwJ}l wpq.Jmilwtl tmnt)ClJmiln: 

130. Qll~Jmfln pntJufly qmpttmY wiltlfl2wUJtu htmn qznmt.f t 15,80 q, }lull 3 

pnUJt htmn' 15,62 q, mtpltutp}l uwqtptuu 400 uu2 t: PUlP t 

hwtlwuwp mpwilut.q}tpwy}lwJfl }lilmtuu}ltlnttaJOLUt!: 

131. 4.tqtmwyflwJfl niltaWlJllmu pntJUt! qntnpz}lwyptt t 100 l 2ntfl l.t 

qmmw4tt 0,3 ljq ~np ilJmp: Nilfl t hwtlwuwp mpwuut.q}tpwyflwJfl 

wpq.JmUmtl tmmp]ntU{!: 

132. Pll~fl t hwtlwuwp ywupwmwpwOp}l mpwilut.q}tpwyflwJfl qnpOmlj}lyn, 

tpt mpwiluUJflpwyflwJfl wpq.Jntllwtltmm[6JOLUt! hwtlwuwp t 4qft: 

133. UuwnwJflil UJWI\4 optlw mwpptp dwutp}lil mtpl.tfl umnp}lu uwqtpt

u}lu qwptyptt tu pufltnt, ptilttnt, tpwlmt: Op UJntJ<lt! mtpb.fl tlpw 

htmp qpnflil}l, t[6t ljwptyntun ljwmwptltt t dwun 5-ftu, 7-}lu, 10-}lil 

1..t 13-}lu: 

134. "' Pllw t hmtlwuwp pwnwuumil qnpOwq}lyn, tpt pntJufl htp~wuypw-

JPU pmnwuuwil 2Jl2WUntu hnfl}l6,4q ttmllqtltuOU 105°C·flUJwjuwuut

pmu lnpwylittmy htmn q.wp~tt t 5,6 q: 

135. "' SpwiluUJ}lpwy}lwJ}l }lilmtilu}ltlntfclJOtilt! hwtlwuwp t 25 q/u2d, 

mtpl.twj}lil uwqtptuu 550 ut.f2
: OntjU}l [6WY PW2t! hwtlwuwp t 20 q, 
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tmlt pwywpjWQ ~np Ptu2n' 9 q: npnzbt llltuhbumw]pU 2PP bwtuut.fwu 

wpwqnt[cl]ntUt!: 

136. ,. t'>ulp t hw4_wuwp mpwuulllltflwypw]p WJlT).Jntllw4_bmm[cl]ntUf1, G[clt 

mbpltubpp ltnTJ.tfPY qntnflzpwylit t 525 q 2ntfl u ltmmwlt4.bt t 2,1 q op

qwuw[jwu UJm[cl: 

137. ,. t'>ulp t hw4_wuwft mpwlluutitpwypw]p qnpbwltltyn WJU pnLJUP t.fb2, n

JlD 4_bqbmwypw]p pu[clwypmt.f qntnpzpwypbt t 2m 2ntJl lt ltmmwltbt t 

10 lj_q lnJlUJnt[cl: 

138. t'>uln4. t pwywmp4_mt.f WJU hwuqwt.fwupr., np hnTJ.WJpU bpwzmp T).hlll

pmt.f pmJup qwqw[clUWJpU mbpltubpn wtlbtr mz bu [clwnwt.fmt.f, pwu 

hpt.fUtuJpUubpn: 

139. 4wpn'1 t LUflfl.JOp 2JlWJPU lt fiwhfitu]pU tfP2tutlWJJlntU llllllJlOTJ. pntJUt! 

odmtlwb lLPUP pubpnt.fnp~ hwmltwhpzubpntl: t'>ul lllWJt.fwuubpmt.f u 
pu~ntl t pwywmptlmt.f WJfl. bpltm][cl£!: 

140. t'>ul m lllUT).wywb lt fiwhfiwywb hnTJ.bppy pntJubpn fl.<h!.wpnt[cl]wt.fp bu 

2ntfl lttwhnuJ: 

141. OnLJup np hwp4.P mbpltubpu bu wtlbtlt zwm 2n111 lllWJlmuwltmt.f u T).w 

pul ntl I.twrbLll t pwywmrbt: 

142. t'>ulntl pwywmpbt WJU hwuqwt.fwupn, np nl t.fbb nut).hwump t.fwltbpbu 

mubynTJ. hbmwuypubppy (tnbflltp nUfl.htullmp t.fwltbpbup 1 %) tnpwuu

ut}lpwypwjp pumbuuptlm[cl]mun qpb[clb hwtlwuwp t mbpi.J.p t!UT).hw

ump t.fwltbpbupu hwtlwuwp 2fltuJpU pwy t.fwltbpbuntl 2JlP qntnr2flwy

t.fwu pumbuutttlmf3Jwun: 

143. Optlw np dwt.fbppu mbpi.J.p umnftpu t.fwltbpbupu hbmp ltlllJwmtlp pup

tnt, pbuqnt 1.J. t[clpt UlllPJltn ltw[clbyllbtmY hbmn, pult np dwt.fbppu' n~ : 

Owywmpbt optlw mwppbp chutibpp hwt.fwp num wnwujpU UJnt[clbpp: 

144. t'>ul ntl pwywmpbt tuJU hwuqwt.fwupn_, np puwljlwJtnUIJPU ynTJ.ntU mub

ynTJ. pmJup pllp tlrw ltb'lltt! ttUJU OTJ.wltn4. htutnbtmy npnz dwt.fwuwlt 

muy pmJun t.fmhwumt.f t: 

145. ,. 250 utf2 mbpltwJpU titu[jbpbun 5 pnlllhP nll[clwypmt.f qntnrzpwypbt t 

0,13 q 2ntfl, pu[j ptuy 2flWJPU t.fwltb!tbupy qntnll2Ptuymt.fr. [jwqtfht t: 0,3 
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q: t'>lllP t hwtl wutup mpwl!ulllltllWYPtuJP pumhuuptlmraJmun I.J. hwpw

pbttwlttu!l tnptuuuul!ttnuuptull: 

146. 15 T).t.f2 mhpi.J.wJpll t.fwlthphun 2 dwt.ftlw nh[clwypmt.f qntnrz!Jwypbt t 30 

q 2mp: t'>lllP t htuttwump mpwllulllltfltuYPWJP )1umbuupt[nt£clJntllp: 

147. 2,0 T).U2 mhpi.J.w]pu t.fwlthpbu mubynTJ. pntJur. 1,5 dwt.fmt.f qntnftbpwyJlht 

t 3 q 2ntf1: t'>lll P t hwtlmutup mpwuuulitpwypwJ)1 )1umbuu)1tlntJ6]ntU!l: 

148. ,. t'>ul pwu 20111 [jqntnrz)1myup pmJur. 10 pnUjbp J:IU[clwypmt.f, t[clb 

mpwlluulitpwypw]p pumbuup4_nt[clJntUt! hwtlwuwp t 180 q/t.f
2
dwt.f, 

pult mbpi.J.w]pu t.fwltbpbun' 310 ut.f
2

: 

149. Q.mllbt mpwuuutitpwypw]p }uUWJOTJ.LUQWUnt[cl]ntUD (Ujwhbutntu]pU 2JlP 

bw}uut.fwu wpwqm[clJOLUD %-ntl 1 dwt.ftltu nu(clwypmt.f), b[clb hwJtnUI' t , 

np 10 pnlllhlt J:IU[clwypmt.f qntnrzltwymt.fn hwtlwuwp t 0,6 q, mbpi.J.p 

J6WY qwllqtlwbn' 5,4 q, ltult ~n11 pwzn 2,1 q: 

150. Q.wpuwuw]pU hJm£clwzwpdnt[clJWU dwt.fwuwlt wpt.fwmwhJnt[clp t.fb2 b

TJ.Wb tntbtlnrt zwpwpubpn PUl bwqmt.f I.J. uzwuwltnt£cl]OlU mubu: 

151. t'>ullllbu ltwrbtlt t tulllwymybt_, np ~nmnupu[clbqp hwt.fwptuhhpwdb2tn 

t wb}uw[cl[clnt qw4.: 

152. Pt_npn~lttlt qmuwltubp!! I.J. ptnpn~ltLP ltwtltmt.fwltwll Wrt£! 4pwmup tft

[clnt).ntl pwdwl!btm T).hlllpmt.f qm]ubpu pUllllPUP T).tuuwtlnpnt[cl]nLU 

ltumwuwu UlllPJ1tnmt.f I.J. pbuqpumt.f: t'>ulntl pwywmpbt T).tu: 

153. t'>ulntl QWJlhtlt t WUJUIYntYht, np PtnJln~lttP ltwuwl qm]UIJ UjWJUWUW

tlnptlwb t t.fwqllhttltmt.fntli.J. WJt bplj_wpdbp mwppbpntl : t'>ulntl t pw

ywmptlmt.f WJU hwuqwt.fwupn, np Ptnpn~ltLP UlllPJ1tnWJPU tmbm]f3D 

nllltlln'l I.J. wUT).J1UIT).WJ1j tlnTJ. tntJUP llJWJUwuuhpmt.f Gfli.J.mt.f t mwpphp 

qmJUp: 

154. t'>ul qnLJUP t hpi.J.mt.f ptnpn~ltLP UlllPfltnWJPU tultm tmbmJ!3P hwum 

zbptniJ nultl!nrt fiwmuqtuJ!C)Ubpp lllWJUwuub)tntt.f I.J. pu~ntl t pwytui.Jl)l

tlmt.ft).w: 

155. ,. 240 ut.f2 t.fwlthpbu muhynll tnbpltl} 20 pnUjbp {!U!C)tuypmt.f lJttuhbt t 16 

t.fq Cd: Opnzbt ~nmnu!tl!13hl!P pumhltu!Jtlnt!3Jnthn: 
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156. PUl. uljqJ!ntUpm.J. t ljwmwru.J.ou.f ppm.fomoqpw~ll4 t.ftJC)oq.ml qmuwq

utpll pwdwuoufn: 

157. Plil. oplluwl.wtltntJ3JntU t n[iljwo \..J.pwmull t.ftJC)nq.m.J. qmuwljutpll pw

dwut.fwu hllt.fpmt.f: 

158. PUi uqqJ!IltUpml t ljwmwpqmt.f qmuwl_wtltwqwu t11wuwljoq qmuwlj-

utpll UJ.W(lnLUWljntJ3JWU opozmt.fn; 

159. PUl_oq t UJ.WJt.fwuwqopqwO PtOJlO~lltlllJwuwl_ qmJUt!: 

160. PUi qnt)U mull PtO(ln~w uwmpllmt.fwljwu Wilt!: 

161. PUl. t.ftJC)nq.utp tu hw)mull ~omoulluJ3tLtll mumt.fuwullpntJ3JWU hw

t.fwp: 

162. Op qmJUll tnLJUll mwlj t ~omoulluJ3tqu wtl.ttll llumtuuM h llul.m: 

UphlltntJUll UUJ.tqmpll 0(1 t.fwuu t n[iq.muqwO wuqwutt ~omoullUJ3tLtll 

wqm]ltl. fiwnwqwJJ3ntt.f (!bUn): 

163. Op UJnLJ3U t £3:. J!flLJutplllJollt.fllY COrll WntU2UWJllU wljytUJ.tnO(lt!: 

164 . .Qwull pqwum t owtuutl.mt.f t.ftlj t.fottlJoq COrll tl.tpwljwuqut.fwu hw

t.fwp: 

165. Ootl.wJllU £!(1]lt.fmnutpu llUl.UJ.tu tu hwpt.fwptl.tt 211ll mwpptp luopmJ3-

Jmuutpmt.f: 

166. t>ul. t ~omoulluJ3tltll llumtuulltl.mJ3JnLUt! h llul. t.fllwqnputpoq t WJU 

l_Wtltqmt.f: !bomoullUJ3tltll OJl tltnqmt.f t IJwUJ.qmt.f C~ qwqn: 

167. !bomou}luJ3tltllllumtuulltl.mJ3JWU npn2t.fwu llul.UJ.llull t.ftJC)oq.utpljwu: 

168. PUl_ t ~tn~lltnllun, llUl. qm]U mull h lllll.UJ.tu ljwpttll t WJU UtnWUWt: 

169. PUl.UJ.tu t ljwmwpqmt.f ~tn~llmllull qtpwljwuqumt.fn h llul. tphmJJ3 t 

q.w: 

170. t>ul. tphmJJ3 t ~tmoptuytuyllwu: Opu t IJol.tl.mt.f ~omnulluJ3tmllli wlJ

mlltl. fiwnwqwJJ3mt.f: 

171. PUl_ UJ.WJt.fwuutpmt.f ljw(lO'l t ptn(ln~llW uUJ.}lptnwJllU tmOntJJ3t! llll 

qmJUt! tltolutt: 

172. UUJ.tlJmpll op fiwnwqwJJ3Utpu tu IJtwumt.f PtOJln~llL a-u, b-U, ljwpn

mllun h puwumo~lltn: 

173. Op qmuwljutpllu t hwmmlj ~tmoptuytuyllwu: 
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174. t>ul. UJ.WJt.fwuutpmt.f ljwpo'l t qwuwl. mtphutpmt.f, tmJull mwq outw 

l_lUflW£!WUWt= 

175. Dpp ljwpo11 t pwptuUJ.wum UJ.WJt.fwuutpmt.f t!U~Jm'lll t.fom ~nmoulluJ3t

Ltt! I}.WI}.W(ltt: 

176. PUl_m ljwuwl. mtphutpmt.f ~tmoptuytuyllwu wtl.ttll J3nLJt t wpmw

hw]mqwo, pwu PtOJlo~llw uUJ.llptnwJllu tmOmJJC)mt.f: 

177. t>ul_oq t pwywmpqmt.f WJU hwuqwt.fwupn, op 2wpwpt'ltqll h 2wpwpll 

fiwljuq.t'lll t.ft2 opUJ.tu UJ.W2W(1WJllU wotuw2m(1 qmmwqqmt.f t hwm

IJwUJ.tu uwluwpoqw h Ol. WJLtmOtl.nll 2Wpu!J1: 

178. w) t>ul. pwu t ~ljtuuwpwuwljwu ptppn> h ~mumtuwqwu ptppn>: 

p) t>ul. n[iq.hwump ut.fwuntJ3JntU h mwpptpmJ3JntU qw t.fllmwpwuq.

pllmt.futpmt.f h PtO(lo~llW hwmllqutpmt.f UD!b-ll ullUJ3tLtll t.fll2h: 

q) Op q.tUJ.pmt.f h tpp t, op pmJun oq.n l.ll hwpumwyumt.f Ol. J3J3tl.wo

unq h Ol_ tt C~ qwqoq: 

179. "' !bnmoullUJ3tq]l llumtuulltl.mJ3JnLUt! hwqwuwp t 20 t.fq/q.t.f2d: PUl_

pwu opqwuwljwu UJmJ31JulluJ3tltll J!IlLJull2,5 t.f2 mtphwJllu t.fwqtptun 

15 (lOUJ.tll nUJC)Wypmt.f: 

180. "' 312 q.t.f2 mtphw]]lu t.fwljtptun 20 poUJ.t mho'lntJ3JWt.fp mtllwtl.optl.tt 

t ~omoulluJ3tmlllJ luyllljmt.f: OpUJ.tu wOiuWJ3J3nt qwltll 4twulll. oqmw

qopbtl.tt t 200 t.ft pwpllm: <I>np~ll qtp2mt.f mllmptl.tt t qtpypwo tm· 

OntJJ3ll50 t.ft·n: Ummqlll. mwpptpwlJll (mtphwqmpq luYI14) mlltnpt.fwu 

hwt.fwp Owiuuqtt t 36 t.ft W'lWJ3J3nt, lluq tltop~ll hwt.fwp' 49 t.ft: Q.JC)# 

tummJ3Jmun wJuUJ.}lullu t, op1 t.ft·n hwt.fwpdtp t 0,3 t.fq C~-llu: ..C.w2-

tl. tt ~nmnulluJ3tLtllllumtuuMmJ3JnLUt!: 

181. "'80 ut.f2 mtphwJllU uwljtptu mutyo11 t!U~JOL'lt! 15 (lOUJ.t tnhnllnLJ3JWt.fp 

mt'lwtl.optl.tt t ~mnnulluJ3ttnllli tltop~wUoJ3ll t.ft2: <I>nmll qtp2fittl, 

t!U~JnL'lt! hhnwyuttmy htmo, tltop~wUoJ3ll t.ft2 LYtitL t 20 Lit Ba(OH)2-

ll tmOmJI3: I.J..t112llullu mltmpt.fwli hwt.fwp owtuutl.tt t 18 t.ft, lluq utnm

qlll. $op~wuoJ3ll Ba(OHh-ll mllmpt.fwu hwt.fwp' 14 Lit W'lWJ3J3m: O

Jln2tl ~omoulluJ3tq]l llumtuulltlntJ3JntUn, t13t hwJtnull t, np 1 Lit J3· 

J3ntU hwt.fwpdtp t 0,6 t.fq C~-ll: 
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~9Z 

:qmhullmn(mn =1 p1u}lllmpm4 illl1Uomn(qm 'l4fmmllulnnqmllm 

qm~mqp44 3!\fl 4llqnf1Ud llu 'tH1qmpmbl}rn4 qfm lqllmmfimd }lu?1)4 '60~ 

:4utll4hm ilp1u~ 

-llmn(utfl 4llqqllmdmZ JllUI}!JI}lU lfllqut =1 nqln?q4 11 JllUli!JI}'lffiJlfmln ?1]4 '80~ 

:1134Jl 

lfllqqnqfiullln qmpllfm 11 qmpllupn( 'qmfdmum?qZ l}lUfelmll!Jdtlmm ?q4 'L:~ 

:11o4Jl fiqmllu m~ l}lUfelmllqdmllm4n(utJ1 ?lJ<-1 :fi4el1Uf1J 

qm~mum?qZ qm}ln(m~ ilfi4~mqllub qm~mum?qZ plu}ln(utJlutJl =! n!Jln?1J4 '90Z 

:ilfi4~mqllub qmttmum?qZ 11 ilq1ufeJm}l4nqqmq4 qmfd1Uum?qZ =1 ?1}4 ·sre 
:illlqquuel!Jp qmf elmll 

-4nmqp1umu qmf~hu}l4n'l!JUl'l4 qmfei1uum?qZ qm"fl'lJ144 'l!l mll}l 4?1)4 'tOZ 

:ilh41uqtllb p1u}lfimqm~mll4 =1 p1unmpllu 4oou ·mz 
:qmlq? !Jel qmlq 

'runmb 'Q;) pmqfimmnllml{ mmZ tllq}lm illlfm}lm34Jl 1J!l qll!Jptl!Jn llu ·zoz 
:ilq1Ufd1Uum?qZ =1 n!Jfiullln ?q4 ·wz 

:il JllUfimbtlmh "f14utmtl!JI}!Jb 

4llqnfmd =1 pluqfiqumuqmu il~mfilq"flm 4llqllllmm q4fmdqm4 llU ·ooz 
:pluClln!JU qmfelmfm~ 

-mfimd 4llu¢nu¢ 'l!J"flnmq}l~ ut1uZ 41qpm illi!JI}11tl!!ut 41lllm4 llu 4nflli{J '661 

:(qlrm 11ll!Jllrn q4fmdqm4 'llqel1Ufl} fl4m~m n!Jlnm4bulu4h4<t 

'tl!J1]1Uelelmq4Jlm 'tl!Jl]fnuttmm4hm 'tlqqllmdmZ) iltlqdmfq qmttmqmbtlo 

QffiU!J 0!\Jl 4eJ1Uf\{rnUlmptlm TJ!II}lU JllUbrnq ?lJ<-1 :p1U"fltlutrnfirnd ffiU ::j "flu? 

-'14 11 plutlqqqmotlZ tl!Jdtlmm 4frn4fimmqbq}l 4nf1Ud plu}ln(utfl =! nqln?q4 

ilqnJ!dm~mq1Ullmln tlll!Jdmrq pmqmllu 11 ilqmfdmmn( *'huf4mmmpt1n '861 

:b 80'0 4Jl 

-hm~ tlmpm4 lfllu4 b~ r ilmuhm tlhnqlntlu '1J4duqm qutlfimmqbq"fl l!u~ 

-mqmtlmln l!UtJ b~ L:'l mZqpmll41}m =1 mn~llUn 4Jl1U41Jupm qmd?q4 .,. 'L;61 

:b~ vr 4'141 ru"f12m4 4-m4 r ilt[ 
-mqmd 4t1u¢nu¢ 4hnqh1llu 'q4llum~mllu4 uufi!JI}lU nqtlq~mp zP S' lmm 

mZ!Jpmtl41Jffi =1 mm¢nu¢llqln1un qm<1?1J4 uu~mqmtlmln tlu¢nu¢ %l .,. '961 

vn 

:p1Udhl!JU qmfeJJUtlmtlm}lmdqm 4p1u41mq 11 4tlu¢nu¢ 

'4muhm oqp 4nfmd p1u}lmm~q 'l!l tlql}l}lUfelmn(utJlutJl ?q4 qlfdmmlln 'S'6l 

:11o4Jl 4t1!!1J4'lmuqq~ 11 4llqnfmd mq qmiel1ud 

-!Jdllmm 'l4fmdqmdh~n ?q4 qmfdlU~mqmn(utJl 4ll!Jelmfq 1J4fmmuhn 'v6L 

:fi4Jlmfimmtlmdmh1 qm}ln(mq il-Hd l{llu4 lq}lnjutJl =1 llutlm~ nqln?q4 '£61 

:qm~ llql}~ffil}ffiUq lmqul{fimu 4nlfln?'l4 lUlql}filflJlUU\{ i1tlqtltlrnmut1~4fl '(;6 { 

:iltlqtltlmut llu}luml)rnotlZ? 11 llu}lumqmodZ O!:jp 4nfmd '1!:1 dl)utlu '16 I 

:iltlqtltlmmutl~mp11 iltl!Jlltlmmutl~4Jlm2qpmll41Jnl ql{nflud 1]!:1 (fqutlu '06 r 
:pm}l~mqmtlmln llqtlllmm 

q4fmdqm4 mmZ 4lq}lm 'l!l plutlqqqmbtlo 11 plutlqq(fqm}ln1Uf4 tlu 4nfluu '681 

:iltJl 

-m? mlql]fimp lJu4 11 ilnm~mln 4tlqtlllmm 'l4fmdqml{ qfm pmq nrm mZqp 

-mtl41}m tlmpm4 4tlqnfmd pmuu4 l!Jbmmn =1 4l!Jtlmq }lull!J,llutJl ?1}4 ·ssr 

:if pmpmm ~'l 

4phm~ 4t1qqqu4 4tlfm}lm34Jlqmfmbh tllqltrn 1)!:1 qtl!JlJ'lrnbtlo tlu tlnflli{J 'lSI 

:illq"flnrnq"fl 11 ilgm utm"fl 4tl!!l}lfln1Jltlrn JllUeJ[lUQ 

-1Ul l{llm thudmp tlu}lmqmeJ ?u llmpm4 lJnflUil JliU}ltlmmfimd =1 }lu?qL[ '981 

:iluuelqp lftlqnfludm~m2p 'l4fmtl3 qmpfi!Jgm 4tl!Jnhud =1 ?q4 ·s-sr 

:iltlqtltlmm q4fmtfqm4 mZqp 

-mtl4l}m 'l4nfJUd pm}lqmpmd lJ!l l{tlqdpnf 4nlfln?'l4 11 }ludqmdhqn ?q4 'V91 

:ileJ[lU11t1!! Ufm JllU"fltlmmfirnd ::j }1U?l)4 :tlrnnm}lm4 4'141 ildl}lUf 

-utlm qm~mq3tl!Jp qmp~mm1u~ lJqm}lbqmh qm~mqmbtlo O!JJl 4llqnfmd 

llufiql}lU l}lU[eJlu}llJni}!JUl1J4 tl!JdtlrnUl tlhqeJI}4nUUlU¢ ifuftJtlrn ::j UUtlffil) _,. '£81 

:ilqlufdlU}lt[nl]!JUl1J4 tlh!Jdl}4numu<t l!J r 

-Zrn'7 :tJ-Zpn ()(){ =! llmnm}lm4 iln!Jtl!J~mp l::j J11Utl!Jl}t"frntlqdtlrnl.ll lUt"ftlQ 

:b os-oto 1Jtl-n ·p 'b QS'£(;'()-1J4-8 ·p pmnmp qmtlfiqqeJp411ll!Jm (d 

'b £092:'0 '14-zr ·p 'b £0(;(;'()-'14-8 ·p p!Unmp qmptlu}lmmul 411tlqm (m 

'=! qlmf11Ul!14 il2m(f llu? p!Utl!JI}~mtl!Jd 

-urns :il-zr fil{-g 4pmp '1!:1 lq}lllmmm~ iltl!JI}JllU~tlmml{u t1mpm4 mlqZ 

-utlu ilqJufdJU}ll{nqqmqlJ 4h!Jdq4numuct }luuuel!Jp l{ti!Jn!l~ 'l4fm11ll!JS.,. ·zsr 



210. PU~m !JiltnwhwpntJaJWU bUJaWJllttl.wO qwpmn~fttlt U{WtWf\Ubpu mutu 

PWTl!Jil hwtf: .Cuwpwtl_np t UJq.utftu}l utWtWJlP tft2 tl_tpwqwuqllht 

uwJuq}lu hwtfn,}lll~uthu t wptf.mtf qw: 

211. flp utptftp}l tft2 t wtflttwqft wltmlttl.mtaJntUt! wtl_ttft pwp~p' ynptu}l 

tab ntnnft: 

212. flpu t IJ22nttf ltwmwtwqwlft utW2tnutwllwltwu q.tpn 2U~wnnttaJWU niJ

Jawypmtf: 

213. Pb~ntl. pwywmpht WJU hwuqwtfwupn, np utptftp}l bttfwlt ctwtfwuwlt 

OUtWJft U{WflntUW\tnttaJTUU{! htw\tbUtWJftU %-ft hwtfttfwmnttaJWUJ! 

Juftumqhpt.qntl_ nllltllmtf t, ftult tmbtf.nq zwpwpft pwuwqu wtl.htwllmtf t 

2Wtn pft~; 

214. OutwJft II tmbtl.nq 2WptUJlUbp}l t.qwpmuw\tnttaJWU ftu~ lf\nJuhwpwpt

JlTllJaJOLU t llltwmtlmtf Otnll II hwuqumwynq utptftpft tft2: PU~ntl t pw

ywmptl_mtf WJ'l tpiimJtan: 

215. Pll~ lf\nlf\nJumtaJOtllutp tu mtqft mutumtf pwp~pwlJ.wpq pntJuhpft tfhl:! 

wuwtpnp U{WJUWUUbpmtf: PU~nt WJT). U{WJUWUUtpmtf IJ2tf.w0 pntjuhpn 

tpqwp ~tu qwpnq Wt.qpbt: Uf\J! II ftu~ U{WUt6wnntl hwuq}lumu wuywb 

utptftpn ~tu Otmtf bttfwu hwtfwp rntnp t.qw]tfwuutpft wnltwJnttaJWll 

qbt.qpnttf (ptpht op}luwqutp): 

216. • StpiiiJtpft 2U~wnmtaJWU ftiJmtllulttl.mtaJOLUt! npn2tl.ht t hwuwt.qw

mwuJuwu Juyftqmu oqft hnupft t.qwJuwuutpmu: <l>np~ft hwuwp tf.hpy

pwb t 22 q mtpiiwJftU qwiJqtf.wO, lf\np~ft miinqmtaJntUO 40 pnt.qh t, np

t.qbu lttwllft~ oq.mwqnPOtlht t 100 lit Ba(OHh: S}lmptfwu hwuwp 

tlhpypwO t 20 lit tmbntJta, npft hwuwp bwJuutl.ht t 10 tft HC); !lwpft

mlt 20 ut htwlttmwJ}lU tntbntJtat! mfttnPhtm hwuwp bwJuutlht t 18 ut 

HCI: .Cw2tl.ht 2U~wnmtaJWU }lumtuufttlmta]ntlln, htah hwJtnlllt t, np 1 

ut Hct-n hwuwpdtp t 2,2 uq CQ-ft: 

217. • 30 pnuthlt nlltawypmu 15 q J!nfli!I12Uhpft qnqtflty WU2Wtntlht t 3 tfq 

CQ: flpn2ht2U~wnnttaJWU ftiJmtuufttlmtaJOLU{! 1 q ~np UJnttaft hw2tl.ntl. 

1 dwumu, htat hwJtnU}l t, np J!11TlJ!Il2Ubpmu 2nlflt! qwqumtf t 60%: 
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218. • PII~pwu wOJuwtatam qwq qwll2wUttl.lt 1 qq utptftp}ly 10 optl_w {!U

tawypmu, htah hwJmlllt t, np WJT). ubfluhpft 2U~wnmtaJWU ftiJmtuuft

tl.mtaJntUt! hwtf.wuwp t 0,1 tfq C~ 1 q ~np qwllqtf.wbft hwztlntl. 1 dw

umd,}luq utpubpmu 211ft t.qwpmllw\tnttaJOtUt! 37,5% t: 

219. • 'lft2hPtl.w t!Utawypmtf ftu~ wum}lfiwu}l qwpnq t Orlt pwllwltn IJnp

uwJftY (21% num bwtl_wtft) t.qwqwuht 45 113 bwtf.wt mutynq uhiJJWqntu 

10 dwutlw olltawypmtf 2 qq niJq.hwump qwllqtf.wb miJtynq pntJuhpft 

2U~wnnttaJWU hw2tl.}lu, htah hwJtnUlt t, np upwuy 2U~wnnttaJWll tflt2ltll 

ftiJmtiJufttlmtaJntU{! optl_w nlltawypmu hwtl_wuwp t 12 lit~ 1 q-ft hW2-

tl.ntl: 

220. ,. Ll.tpyUbt 10 q utptftpft 2lJ.2nWUJntta: C).pwllyfty ut\tn ~npwyllht 105" 

C t.qWJuwuutpmtf pwywp~wlt ~np Pll12t! umwllwtm llutwmwltntl., npn 

hwtf.wuwp t 8,8 q: Utptftp}l 2-pt). pw2tl_w0pn 2 2WPWtatlw nlltawypmtf 

bthyUbt tanpwb 211ntl. Junllwtf.wypwb uwpmp wtf.wq}l Uh2, untta U{WJ

uwiJIJtpmu: Umwytf.wO bftthpft taWY PW2t! hwtf.wuwp t 21,7 q,ftult pw

ywp~wq ~npn' 7,0 q: PII~uthu qwphtft t pwywmpht btuwu niJtawypmu 

JaWY II ~np pw2ft lf\nlf\nlunttaJOLU{!! 

221. PI!~ t w6n: flpnup bu w w6}t lflmttpn: 

222. PU~ t qwpqwynttfn: 

223. PU~ mwppbpntJaJOLU ltw qwuw~ II tmftntwytf.wb bftthPlt Uftl:!II 11 }liJ~ntl 

lJ.wpbtft t q.w pwywmpht: 

224. PI!~ mwppbpntJajntll qw pntjubpft IIqtuq.wuftuhpft w6ft tflt21I: 

225. PU~uthu qwphtlt t ummqht pntJuft ntwqyftwu wpmwpftu qpqnft~utp}l 

uqwmuwup: 

226. PU~ qwt.qqw J!flLJUlt w6ft IItntJuft tflt2l1: 

227. flp UJmtatpu tu qn~tf.mu ~ftmnhnpunuutp: 

228. PU~t.qftuft ~mnhnpunutlbp q.ftmtp: 

229. Pll~tqftuftu t tuqnqtu umtpu}lllubilft t.qwpmiJwltmtaJOLUt! qwpuwun 11 

W2UWU{! btnll ltU~\llhu uwii hwllq.um}l 2112'-UUnttf qmutl_nq U{WLW}lUh

Il"llf II unJumqllbpmu: 

230. PU~ tpuntJta t tmuwt.qwpptpwqwiJnt~JntU{!: 
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231. Opnllp hll pntJUhf\ft tmuwtqwpphpwqwll wqq.hymp]mlln qpnq 

opqwllllhpn: 

232. OntJUft np uwuhpnui t tn4.wlftqwyqw6 wmpuftllllhpft, hftphphlftllllhpft 

h yftmnpftllftlWhpft uftllphqn: UJl}. llJmphpn uftllph4Jt tlwJpfty ftll~ mq

qmpJwup hu mhqw2WJldtlmu: 

233. Nl~ t hwltqftumn: 

234. Opll t pntJuft hwllqumft lthlluwpwllwltwllllzwllwl!mpJTltlln: 

235. PU~tqhu qwphtft t Uft2}tll qnmntu wunwlln umwllwt ppftqwllphllft bw

'lltltllhp: 

236. Pll~ ~hntl qwphtft t utnmqht uhpUhpft h pnqpn2llhpft hwllqumft tlltfiw

ltn: 

237. Nl~ntl t pwywmptlmu QWJlOOf\JW pntJUhpft ~bwqlthtn hpltwJlOJlJW 

tqwJuwllllhpmu h hwqwnwqn: Pll~tqhu qwphtft t q.pwlly uh2 ]upwllht 

bwqltmun: 

238. Olttlt np uwumu t qmlltlmu tnt]uft Uftwqnquwllft wqq.hyntpjmlln l!Jlnrt 

({!llltwtnll.) hwmtlwbn: 

239. Opll t ~ntnntnpnt.q}llt phpuwll tih]uwllftqUft tntpJTltlln: 

240. Oltllt np hwmtlwbntu t tnhllb muhllmu ~nmnmpntqftlt phpmun: 

241. Pll~ t llwumftwll: 

242. taU~ tqpnyhu t nltltwb ywbp 2hpuwumftfiwllft llltwmuwup 2WPWJlllhpft 

tqw2Ultqwllwltwll hwmltmp JWll hftupmu: 

243. Nt~ntl t pwywmptlmu pmjuhpft tfh2 w2{twllwJftll qmllwtJm]umpJTltlln h 

mhpb.wpunltn: 

244. OftmntqtwquwJft np hwmltntpjlltllllhpft hhtn t 1tw111tlw6 pntJUhf\lt ~n

pwq.ftuwyltmllntpJTltllt! It 2flq.hq.ftuwyltmllmpJmlln: 

245. Pll~ ltwUJ. ltw m2UJhJillPit ]ummpJWll h (!ltJuft ~nwqftuwyltmllmp

JWll Uft2h: 

246. Nt~ft tlflw t hftUlltlwb pntJuhpft znqhqftuwyltmllmpJWll pwp~pwyuwll 

lltqwmwltntl Ca-f\ wqhpft lUtpwnmun: 

247. taltintl pwywmphtzwm pntJuhpft mhphllhpft qnpz qmllwt1_npuwll wnw-

2Wyntun hpw21n1t ltwu znqhhwpuwu tqwmfiwnntl tluwutlhtmy hhmn: 
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248. PUint wuwntlw nu~wypmu 2h(luwumftfiwuft ~hqmq Oi Juftum lt2hym

Ut! wtlhtft tlmwuqwt1_np t, pwu ~uhntlw Juftum ympmn: 

249. PUi wnwu~uwhwml!ntpJmuuhp hu hwmmq hwtn~ftm pntJUhpftu: 
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.C.Ul.l.Oll.l.UOuOP 

4tuuw~wtflmp]wu (J!ltnlitmpltwJlt) lih2 oqtnwqnpOLl.mli tu tflt pwult tflt-

2ltu utomppuuutp' lilt21tu pLl.wJ!wuwLtwu (M), lilt21tu tpltpw~wtflwltwu (G), 

tflt21tu pwnwltmuwJltu (5), tflt21tu hwpunultlt (H), Ult2uwplttl. (Me) 11 wnu: 

Ontnfl tflt21tu utompJmuutpn 4.J!WTthyumu tu '1-lttnwplttl.nll hwtnltwultzlt 

uLl.wqwqmJu u wnwLl.htwqmJU wpdtp[Jtplt tflt2wUltJWL fl.JlnLfclJntu: fl.pwuylty 

wlituwtflnpp utompJOLUu mult lilt21tu hwpunultltt! (H), ltult wlituwuton' tflt-

2ltu pwnwltmuwJltl!t! (5): t>u~ Ll.tpwJ!hpmu t lilt21tu pLl.wJ!wuwltwuitu (M), u 

tflt21tu tpltpw~wtflwLtwultu (G), wlll.w q.pwup 4.J!WTthyumu tu li1t2wultJwt 

'1-ltflp. 

min<H<G<M<S<max 

4tuuwpwuwl.twu htmwqnmm~JOLuutplt ut2 qnpouwltwumu lito ltltpw

nmpJmu mult tflt21tu pLl.wJ!wuwl.twu{l (M): Dpt ltwtnwptl.ht t n ptl.ntl. q.lt

tnwpltmuutp, npnuylty JOLflwpwu~mpmu umwytl.ht tu hwliwlll.wtnwuJuwuw

J!Wfl V.r, V.v V..v _, Vn wpq.Jmuputp(!, wlll.w tflt2ltu ptlwJ!wuwLtwun npnztl.mli 

t hhtnllJWt lthfllll.· 

M=~+~+~+ ... +Vn 
n 

QUq.hwump wnliwUJ! lilt21tu ptl.wpwuwl.twu{l npnztl.mli t 

M = ~ wnu~nLfclJLUU(!, 
n 
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nptnhTt Mn tflt21tu I<nl.wpwuwltwuu t, I-n' qnu.fwpuwu uzwun, V -u' 

Jntflwpwu~Lfl OJ!Jhltmlt ~wtflliwu wpq.Jmupn, Itult n-n JuliJ!lt Owtl.wlt! Ltwu 

Juli(!mli q.ltmwpltmliutplt pwuwltn: 

lTlt21tu utom~JmU{I litlt nl!q.hwump ymywultzntl. (!Unqawqpmu t wlipnfl-

2wltwu juOLUJ!t!, U LUJT]. wnmlfntl. U{lWUnLU ~It ltwflOfl W{ltnwynttl.ht tntl.JWL 

hwtnltmpJwUJ! OJ!Jhlttnuhplt Ltwli q.lttnwflltLl.nTt q.tlll.ptplt pwqliwqwumfclJOLUt!: 

1\.hfpnn.f hwtnltruhltzlt hzwhrultmpJWb pwqrlwqwbnl~JWU hltrlhrultwh ym-

ywultzutplty litltn tflt21tu pwnwl.tmuwJltu zhTtmliu t (cr): cr (ultqliw)-li oqmw

qnpbtl.mli t u' nplll.tu ItupumpmJu ymywultz u' nplll.tu hltlip' Lttuuw~wtflw

Ltwu wn ymywuitzutp umwuwtm hwuwp: 

lTlt21tu pwnwltmuwJltu zhflntUt! (cr) hwztl.htm hwliwp oqtntl.mli tu 

hhtnUJLUL wnu~mpJOLuutplty. 

CJ=~;4W<I 

cr=~n~l' 
nptnhTt c-u q.ltulll.hflultwu t u 

2 2 (LV)2 
C == L(V - M) Ltwu C == }.: V - -'-----'-

n 
UjutnhTt n-1-n ltJlmU t wqwtnOLPJWU wutnltfiwult PM wut~.wumun u hw

Ll.wuwp t ltpltumpJOLUUQJllt PLI.lty hLUULUO 1, M-n mumuuwultptl.nfl ymywultzlt 

lilt2ltU utOmfcljnLUU t, Itult v-u WJT]. ymywultzlt utom~JOLUU t JnLJlWPWU~JOLJl 

ltPI.tumpJwu hwuwp: lllwpqwpwuuwu ulll.wtnwltntl. wutup, np hltliuwltwu 

ztTtliwu utOmfclJmun' (V-M)-n ltwflnll t (!llq.mutt Itu~lll.tu q.pwl.twu, wJulll.tu 

tt (!Wywuwltwu uzwu, u htuy IDJfl. lli.Wtnfiwnntl. tt Ll.tpytl.mlf t pwnwltmuwJltU 

tflt21tun: 

Swp(!tp hwtnltwultzutplt hwLftlfwtnmpJWU hwliwp hwfiwju ltltflwntl.mli 

t tflt ymywultz, npn ltn~Ll.mlf t Ll.wpltwyltnu qnpbwltlty (CV), hw21Nmlf t 
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100cr cv = M pwuw~lmtll.t utpltwJWyllnui t ultqUWJlt hwpwphpOLJi)JOlUt! Lf)l -

2ltU ratlwpwuwqwuttu' wpmwhwJmtlwb mnqnuuhpntJ.: ~tuuwpwuwqwu ht

mwqnmmtaJmuutpmti tJ.wpltwytmu qnpbwltylt mwmwumun 5-10% uwhtiwu

utpmti hwuwptJ.mti t untJ.npwqwu: 4.wpltwyttnu qnpbwltltYt! Ult2ltll ratlwpw

uwqwult l.t ultqUWJlt lJ:lwyunq ymywult2 t: IJtqmutJ.wb t ht112tlnttfUhpf! qwmw

pht tfltu~l.t 1 %-It 62mmraJWu unmwtJ.npmraJWlip: 

Q.n)ntli)JOLU muhu pwuw~l.thp, npnup Ji)OLJl tu mwlltu quwhwmht qltmwp

qmuutpmu mtq qmwb uJuwtwllpn: "t12tup qpwuyfly tftltn: 

(J 

Ult2ltll ratlwpwuwqwutt uJuwtwllpn qwphllt t hw2tlht m = J; pw-

uw~Ltntl : UJU wpmwhwJmmti t tflt2ltll pwnwqmuwJltU 2hqtfwu (cr) hwpwpt

J:lOL~JnLUf! Juliplt bwtlwtlt qwu Jutipmu q)lmwpqmuuhplt fi"llt pwnwqmult wp

uwmltu: 

4.hpnhlt2JU1lt! tqwpqwpwutup tftq opltuwqntJ.: fl.ltymp mutup html.t)WL 

uqqpllwqwu mtlJWtllhpf! (mtlJwtllhpf! tlhp!Jtl.wb tu qpwqwllmtaJOLlllty). 

n=137; ~ V = 9495 ; C=267: 

M = :l:V = 9495 = 69 3 
n 137 ' 

/c/267[1M 
(J = v--;;=t = vm=~ = "'1,96 = 1,4 
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CV = 100cr = 100 ·1,4 = 2% 
M 69,3 

m=~=~= 1•
4 

=012 
J; Jl37 11,7 ' 

Uw JlWtlwqwuttu tftnpp uJuwtwllp t: uqwmtup, npltu~wu 2WU\ tu qlt

mwpqmuuhpn, WJultllpu nppwu utb t n-n, wJupwu uJuwtwllpn lttJ:tlllt tftnpp: 

4.hp2mti wtlhtwyutup, np hwJmlllt tu tlltfiwqwqpwqwu tlhptmbmtaJWU 

JlWttliwralttl ymywlllt2utp, npnuyfly w)umhll. hlt2wmwlttlhyltl1 n~ pntnJln: 
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<l>np~hpp hwuwp wuhpwdh2m UJnt(3hpp, LntbntJ(3Uhpp u 

nhwqmlnt_uhpp t.qWUlJlWUUlUWU hll.WUWqUhpt] 

liwptl]lp ,!liqnpft [ntt!Jnt.JP. 0,2%-wuny tmbntJ~ UIWtnpwumhtm hwtlw[l 

0,5 q utr~n tntbht 250 tit f')npwb 2Jllt Uh2: LmOntJPt! pwtfht lt UIWhht limp 

mhqmtf: OqmwqnpbhtntY wnw2 bnpwlllt 211ntl unupwyltht 10 wuqwtf: 

IJ[npqnpw[mwjlu pmrzp. lf\wmpwumht qnpwtmlt PtnJllt'llt 5 %-wuny 

tmbmJ~ It q.pw tfh2 13Jl2ht 8x10uti ~wtft muhynq utqjlmw~ pwtf}l~ P'l.PP ctw

UIWtlhuuhp: 4.wpq.wqnl]u chuUiwtlhuutrn ~npwyuht ~np pwtilt~ ~q~ntl, ltu~ 

WJumhhmlt wplt}l mw~ qwtf ~npwyunqUiwhwpwumti' tfltu~u tp~uwqnlJup w

nw2wynLtfn: lf\wmpwumwb ~'l~hJln UIWhht luniJwtlwtthJlOlt~mti, npmhq 

LYtlwb t ~wtyflmtflt PtnJlpq.: 

C!um "llwtlhpt}lllqlt CoCh-}1 tmOntj~ UIWtn}lWUtnhtm hwtfwp wuhpw

dhzm t 100 lft2PP tlh2 tmbht 6,7 q Co<N03h u 2,64 q NaCI: 

liftlmdwufUil/liii/ILntt!JntJP wJI:;umlmul. "ll}lunchuUiwt{hu}l tlJlWJPY ttfnq

uttwu hhnwyllhtm hwtfwp ttlwllwt h}ltfp}l mwp tmOnLJpp It WUIW 211lt tfh2, 

~tnJlht tlJ.npp ~mnpuhp It tmbht wytmnu}l tih2 tfltullt ozwpw~lt umwymtfn: 

Umwuqwpm [ntlmt.JP pfnpn/Jftlft npf121fwu hwlfwp (IJUm Q.limpftft) 

fd.npwb 2JlntlUIWtn}lWUtnht hhtnltJWt hphp tmOnLJf')Uhpn. 

1) 1 %-wuny CuS04 ·5H20, 

2) 2%-wuny K2Cr20,, 

3) 7o/o-wuny wtfnultw~. 

100 tit ~w$}1~ tlJ.np.'Jwun~}l tfh2 tYilht 28,5 tit wnw2}1u, 50 tit hp~pnpfl, 

10 lit hppnpq. LnLOmJ~lty: fd.npwb 2Jlntl hwuyuht tf}lu~lt ultzn, luwnuhtlt UIW

hht tfltu~lt tlJ.nr.'Jn: Utmp}l}l tmbmJ~n }lp qmJIJntl hwtfwpdhp t 85 tiq/t 

lutnnLf')JnLU muhynq PLOJlO~PLPtntOntjf')pu: 
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Bnqft [ntlmlJPP qwlfmuf/1 JTlTJftmft tllie. 2 q KI-n tmbht 5 tlt f')npwb 211h 

tft2 u wtlhtwyltht1 q tlhmwqw~wu Jnq.: 4.hJ12ltltu wlttltmbtlhtmy hhmn wtl_h

LWYllht295 tlt 2nLJl: LmbmJ~n UIWhht tlm~ mhqmtl: <l>np.'Jlt hwtlwp nhw~mlt

tln unupwyltht2Jlntl10 wuqwtl: 

0,1 U b 0,025 U pwpftmft [ntt!Jntjphlipft UJWmpwumnulp. 1t uztl_wb tm

OnLJ~uh{lf! UlllilnJlWUtnhtm hwtfwp wuhpwdhzm t 8,57 q lt 2,14 q tfwpm{l 

Ba(OHh: Qwltlt np nhw~mlttln UIWJlmuw~mti t BaC03, WUIW ltUiwmw~w

hwptfwp t WJU tl_hpyUht 1,5 wuqwtf 2Wtn, WJUltupu' 12 q U 3,5 q: fd.npwb 2nl

Jlt! hnwyltht tfnm 30 Jln\llh, upw lflt2ltY tmbtlwb CO:z qwtm hhnwylthtm UUIW

mw~ntl: UJumhhmlt Ba(OHh-n tyltht mwp 2Jllt tfh2 lt luwnllht: Uwnhtmy hh

mn tmbmJI3t! hhptfhmlt~ ijJ.w~ht It f')nqllht tilt pwult op, UIWJlphJlWJ!WJl f')w

tlJ.whwpht: flpnz dwtfwuwlllty hhmn tmbntJPlt pwijJ.wuylt~ tfwun ttqnt2nLI3-

JWUJ! tYilht PJnt}lhtn~WJlt hhm tfltwywb 22P tfh2: Oltzn ijJ.w~hL luywuntl_, npp 

tlh2 q.ptl_wb t uwmpnuwllltJlUIWJlnLUW~nqlunqntl_w~: 

:blilmL/Jmwf/iftlJ. 0,5 qpwtf ~hltnt~mwth}lun tmbht 100 tit %%-wuny 

mq}lpmmtf: pH-n 8,2-}ly tf}lu~lt 10,0 tftbwuwtmy pufllt~wmnrn wuqmJIJ}ly 

$nlutlmtf t tfltu~lt bppwutqmJIJlt: 

NJqnlft[ PWfllljuWppt//1 (/lPfJ.) [ntt!Jnl.JP WflUWUIWQn.PJUJlUp jupwlJ/i[nt 

hwlfwp. 70 tfq pQfd. (hhmhpnwmpultun) tmbht 10-15 tit mwp 2JlnLU u uwnn 

211nt{ hwuyuht tf}lu~IL 1 t: LmbmJtan tqjlmwult t oqmwqnpbtfwu hwtlwp (tilt 

pwutt chutft{w hwtfwp): 

Lwlmlftllwjlu lfwtJftq ~-m/ (blimlipnwmpuftlmt/). 10 tit N~fd.-IJ tmbht 

50 tit mwp 2JlnLU: UJq. tntOnLJPPY 5 tit tYilht hwlufiWUIW~JW f')Wup tlh2' 5 

qpwti 2JlWJPU pwqu}lpmtf hwthypwb twllnt}liJ}l hhm: lUwniJht ti}lu~lt ~phtflt 

tunw2wymtfn: flpUihuqll WJU twtl luwnutl_}l, wtlhtwyUht tit~ ~W13Pt Itwpw

qw~~m: Ummq}l~ tfwb}lltf! UIWtnpwumht 5 q hwthypwb twllntpUf! 5 lit 2JlP 

hhm luwnlthtntl: Uwbp~f! Uiwhht uwnn mhq: 

275 



IJ.ppuf![Jwppt/ft [ntOntJii#. CO.z-lt pwuwlJ.wlJ.wu npn2t.fwu huniwp 

Ba(OH)rn mlunptlntt.f t JClflJ.lU2qWJClJ.ltllt tntOntJJClntl: \..l.tp2puu UlWtnpwumh

tnt hwt.fwp wuhpwdt2m t 2,8636 q JClflJ.lU2lJ.WJClJClntU tntbht 1 lltmp fc}npwo 

2Jlntt.f: UJq.tq}tup tmOmJJ.lP 1 t.ft·n hwt.fwUJ.wmwutuwumt.f t 1 t.fq C~-pu: Lm

OntJJCll! Ulwhtt UntJCl tnhTJ.ntt.f: 

0,01%-wlmy hlimlipnwmpuftllft [ntOntJii#. 0,1 q htmtpnwmpupun tmbht 

PPl pwuwqntJClJWUJ! mwp 2Pntt.f II uwnn 2Jlntl hwuyutt lfttulii 1t: 

5%-wuny wlfnuftwqjl [ntOntJii#. IUpm wt.fnupwlJ.n (25%-wuny) 2Jlntl unu

pwyutt 5 wuqwt.f: 

Oliqnp [Jwptf]lp. 1:5000 2JlWJpU tntOntJJ.lP hwt.fwp wuhpwdt2m t 10 t.fq -

utplJ.n tmbtt 50 t.ft2PP Ut2: 

Uwpwpnqw./1 I U [nu'JntJii#. 342 q uwluwpnqwu tmbtt PPl pwuwlJ.mp

JWUJ! 2PP t.ft2 II Owtlwll! hwuyutt t.f}t~II 1t: 

OCIUpw[JwlJ ppt/ft 1%-wlmy fntOntJii#. 99,5 t.ft 2JlPU wtlttwyutt 0,5 t.ft 

1,84 mtuwlJ.wpwp lJ.2pn mutynTJ. ObupwlJ.wu JC}J.lnt: 

UqwJClJClt1Jt 0,1 u LntOOtJJCl. 3 UL 1,19 mtuwlJ.wpwplJ.2ltn mutynTJ. ppmu 

L yutL 1 L 2PP t.fh2: 

Uqwppt/ft IO%-wlmy [nu'lntJfiJ. 77,5 t.ft 2JlPU wtlttwyutt 22,5 t.ft 1,15 

tnhuwq.wpwplJ.2ltn ntuhynTJ.lupm WTJ.W)a)ant: 

"lquJWPf!WUU/}1 0,5 Y [nLOntJii#. 1,25 q tqTJ.U~WJl2WUtql! tntOht 10 Ul 2PP 

llt2: 
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lJ.Iipw[Jpft wrzft I U fnLOntJp. 5,85 q lJ.hpwlJ.pp WTJ.l! tmbtt PPl pwuw

qntJClJWUJ! 2PP u~ II Orntlwtn hwuyutt tfltulii 100 llt: 

lJ.wymul lip[Jwpw/pJJ/1 IJwUJmWnnl).wliw./lu wrzft Iu [ntOntJii#. 105,5 q w

TJ.l! tmbht PPl pwuwlJ.mpJWUJ!2PP 11t21I Owtlwm hwuyutt1lltmpp: 

IJwywpJW/i uUJftpm. lllTJ.U~WJl2WUUll! (Cu504·5H:z0) mwpwy{tht lfttulii 

J!JTltJlhTJ.W2nLJll! htnwurn II WTJ.l! q.wnuw uUJ.}lmwlJ.: UJq. tllt6wlJ.nuf WTJ.l! llJUht 

96o/o-wuny utqppmp llh2: ll\TJ.U~WJl2WUUll! pptu t t.f}twyumu UUlPJllnP llt2 t

TJ.WO 2mJln II tlhP2Ituu qwnumu t 100%-wuny: Dwywp~wlJ. uU4Ppmp ut2 WTJ.l! 

Ulhtnp t uuw uUlltmwlJ.: 

:blilftuq/1 Lntlmtna. Unwu~pu-wnwu~pu UJ.Wtnpwumtt 2tm0ntJJClii oqmw

qnJlOhtntY wnw2Iuwnutl hwtlwuwp OwtlwtuhJlntl. 

WOW2PU tntOnt]JCl• 40 q cuSO.-n tntOht 250 Ul ~npwO 2PP llt2 1.1 Owtlw

ll! hwuyutt 1000 lit-It: 

hJlQJlOJll). tntOntJJCl· 200 q utq{thtnJWU WTJ.l! (Cuf-406KNa) II 150 q 

NaOH-n lJ.wt.f KOH-n tntbht250 t.ft Jilnpwb 2PP ut2 II Owtlwll! hwuyuht 1000 

t.ft-lt: 

tJftuiJ-JTIIJ.-otlfW./1 fntOntJii#. 4 q outwu tmbht PPl pwuwqmJ.lJWUJ! tanpmO 

2PP u~: 20 q ZnCh-n tntbht 100 IlL tanpwO 2PP t.ft2, tnwyuht II WJIJ. tllt6w

qmu upw tl_pw lYUht OULWJP uwbmlJ.n: IUwnumpq.n tnwyutt tfltulii UJ.Wf\4.hll! 

II wtqw wtlttwyutt 2 q lnfl Znl2 lJ.wu KI: ll\wmpwummlJ.n mtTJ.wtltnlutt 1 

tltmpwuny lwtltltl tltnp~wunpp Ut2, hwuyutt upulii u1t2n II pwlltt: fl.twlJ.mlt

tln tqwhtt llmta mtTJ.mll: 

lJ.wlftmtf]l pftppnlfwt.n/1 juwnlmtpl).. 6 q lJ.wlltmt.fp ppppnuwmn 

(I<;£r20,) tntbht 100 t.ft 2JlnLU, wump6wuwpwp tlpwu wtl.htwy{ttt 100 t.ft -

lultm ObupwlJ.wu J.ltam: IUwnumpfln uwnlhtntY htmn tyutt hwum tqwmtp m

utynTJ. wun~p t1t2 II oqmwqnpbtt rnt.fmuutpn ttlwbrntnt hmt.fwp: ltlwlimtntY 
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hhum JuwnUntflfJ.I! hwqwplit UntJU wunpp ut2: LmbmJtai! hpqwp oqmwqnp

blitntY hlitnn ~linp t rtpmu 4wltwt qmuwqnpnuf: UJf).UJ.pup Juwnum(lf).U hli

mwqw oqmwqnpbtfwu hwuwp UJ.ftmw{Jp tt: 

0u[wjlb UJqJllp-UJQUJP/1 juwnlrmpq.. tftnp~wunpp tft2 mliqwqnplit 2 q -

tfwup ltmpwmwb wqwp-wqwp, wtllitwy{tlit 100 lit 2ntfl 11 linwyltht tfltlttll w

qwpp wlttltmbtllim: 2 q outwlt WUJ.W4JW ~nqpltntl Juwnlllit 10 lit uwnn 2flP 

hlim, tylllit linwynq wqwpp tntbmJtaP uli2 11 ltflqpU hwuylllit tfltlltll linwli!: 

Swp Juwnunt(lf).l! 4wflhLP t LYUhtll'lhmppp pwupqp lih2: 
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OQ.SUQ.OPOll.Ofl. fl.uUltSN uuPP ~Ol'~Ult 

fl.liw\J.mlut.lt w!nl whnuln Qwbw~l! 
lJntlillmtwJI\h 

l!lltnn 
UU0PqUUU4UufiUU4S~UOP 

Uqnmw\j_wll ppm HN03 64,016 

Utlnhltwl! NliJ 17,{)32 

Utlnhltmtllt hltmpwm ~0:3 18,040 
Utlnhlmui}l tln!Ppqwm (NliJ2Mo04 196,03 
Utlnhltmtllt umt~wm <NH.hSO. 132,146 

Unwptam HQ 36,46 

c:hupltnttllt hltllllOJlUit'l 
Ba(OI-Ih 171,38 

Ba(OH)2 · 8H20 315,50 

Ow!lltmlllt lll"lllt'l Ba02·2HP 244,31 

Ba~ 208,27 
QnllWPJ30l H3~ 61,84 

tJpiJ.wtalt fl Untl~WUI FeSO. · 4H20 278,03 

FeS04· 7H20 399,90 

Opltwtalt ill IDflltPlnfllt'l 
FeA 322,22 

FeC1.3· 6H20 270,32 

~w!Pmtllt J)lOillt'l no 239,823 
~wwmtllt unq~wm nso. 504,80 

OMpw\awh tatam H#)• 98,()9 

4wtltmlllt hltmpwm I<N~ 101,10 

4wwnuiit hltYUK>JlUit'l KOH 56,10 
4wwmtllt pltl)flntlwm ~CrP, 294,24 
4wtltmtl hlil)uwg}lwhw-
an ~lipwm KJFe(CN)J · 2H20 422,39 
(qhnlth wpJWh wn) 
4w!Pmtl hbpuwyllw!Jw-
(Ill) ~lipwm K.3{Fe(CN)6) 329,25 
(ljwptlltp wpJWh wq) 
4w!Pmlllt JO'lltm I<I 166,02 
4w!Pmlllt JOI),U1Ul I<IO:J 214,02 
4w!Pmlllt I<MnO. 158,03 lllliptl udiq.uiliwm 
4wtltnuiit umt~WUI K2S04 174,26 

4wtltmlllt qwppnllwm 
K~03 138,20 

K2C03·2H2P 174,20 
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i llt wq mfntlt wlul_ wlmuf I! Owltw~hn UnthltmtWJltli l 
lnntJ:muflt 

lt21tnn 

q)lh)lqp~nu~wm KH2P04 174,18 

-I 4wtltnuflt hJtqp~nu~wm KHPO" 174,18 
LJwtlmuflt nnqwu)lq KCNS 97,18 i 
-- I 

4wtltnuflt JllOPltll KCI 74,56 
-

n.twltmltttlt wlnl_w!Jmun Ow!Jw~hll 
Unth4ntLWJitu 

42llnt! 
ZnS04 161,45 

- - ·- -- ---

5Jt!Jqp Untl~WUI 
~4 ·H20 _____ 179,45 

ZnS04·6H:P 251,.55 

ZnS04·7H:P 269,55 

4w[Yltnuftt l)[npltq CaCh 75,48 

I..Jwtytlnufft UftUlfiWUI 
Ca(NO:Jh 164,10 

Ca(NO:Jn ·4H20 236,16 

4npWimlt (II) DLOflltll 
CoCh 129,85 

CoCh·6H~ 237,95 

00QUl.JU4Ul.JnDU4S~l.JUP 

Uq.wp-wq.wp 

Uti!b- UJllillnq)lll 
CsHt4~~sP3 445,05 

tn~nu~npwljw!J ~~m 
Uuqnpp!tuw)a)am 

CJfs~ 176,12 I (C tUtmwlff\lt) 
4wudmuflt hftllfiOpuJlq Ca(OH}z 74,19 l Uytmnlt (CH3hCO 58,~ 

4wtyftnuJJt UntL~WUl easo.·m:P 172,16 I 
\..Jwty)lmdlt qwppnuwm CaCO:J 100,09 ~ 
Uwqhl"i4lmuflt umt~wm 

MgSO, 120,39 

MgS0, ·1H20 246,50 
UwltqwlJit umt~wm MnSO, 151,00 

-
3nq 12 153,84 
lJwmp!muflt liltmpftm NaN02 63,001 
l.Jwmpftnuilt llltmpwm NaNO:J 85,01 
l.Jwmpftnuflt hftqpollllltll NaOH 40,005 

f--. 

lJwmpftnuflt ~ltnumt~wm 
Na25.z0:3 158,12 

Na2S.ZO:J ·SHP 218,206 

l.Jwmpftnufjl umt~m Na2SO"·IOH:P 322,220 

C!tiltqfllt - -
!ll"i!Jqn[ 4~ 78,11 
IJmuwqwlt Jntll -(wpbwbWJlpqfl) -
IJnt~ltL uUJ.Jlpm CHrCH2-CRz-CHPH 

·-
64,0 

<l.tllytpplt CH:PH-CHOH- CH:PH 92,09 
Cl.t.Jntqnqw 4Ht:P6 

-
180,16 

uf<)hp C2~0z4Hs 138,0 
Ulll"iQ.UW2Wl)Wfl Ct2H22~1 342,30 
t~)l[ UUJ.ltpm C2HsOH 46,D7 
tnqlt!J CaJ-IeOsBr 647,92 

Cd-(IJ<lU2qWJ<)J<lnt COOH-COOH ·2H20 126,Q68 

C2H204 
l.Jwmpltnufp qwppn!Jwm Na2C03lOH20 286,164 
l.Jwmppmdlt 

NaHC03 84,015 . hft-qpnqwppnlnntn 
l.Jwm)lJ:muflt 

NaH2P04 ·H:P 238,09 -qlthlt-qpn~nu~wm 

ctttwm!tli 
t>!J qltq.nilwpu)l lt C~OzN2(SO~ah 466,35 
Lwbmnq C12H22~t H:P 360,31 
Lwllntltb--

-- f--- - -

-·--
l.Jwmpltnuiil hftq.llnu~wm Na2HPO" ·12H:P 358,174 
lJwmplmuflt J.>t.Ofllt'l NaCI 58,454 ~ fl'lllU~ Untl~WU\ CuS04 159,61 

4wpnm)l!J 4ti56 536,85 
\..Jntnf),)lnui 
C.tmtpnwmpultlt CtoHP:!N 

·-·-

tt\Jl!J~Wf12WUUJ. CuS04·5H:P 249,69 
lfltwmlt!Jlt Dtnflltll PtC~ 326,898 
Qpwb!Jlt UJ.IipopuJtq H20z 34,02 
U!Jqltil Hg 

---
200,59 

I Umpn!Jyftnuflt uftmpwm 
Sr<NO:Jh 211,65 

f-- ---

I Sr(N03}z·4H:P 203,70 

Uwtmnq C12H220tt H:P 360,31 
,____,_ -·· 

Uhf<llll opw!Jd Ct.Ht4~:SNa 327,33 
Uhf<lltthli l!wutntJUI Ct.Ht30N:S 

-

.. f-.-
301,40 

Uhf<llttlill l!wptfpp CtsHts0zN3 269,294 
Ultqw!J]ntf<l CO(NH2h 60)16 

-----

f Uh~Pl UUJ.ltflm CH30H 32,04 
---···--

-------·-
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-
fl.liw4mlnUt wlnl_wlmufn -WUW~Ul} 

Untli4nqw)~u 
1t2tmn 

lJWtl_f3 -
u.pnq~~l U1.Jl)lpm CiiJ- CHz- CHr CH20H 74,12 

fT\Iimpntli~u~ lif3lip 

fT\11u~~ wylimwm Cu(CH.3C00)2 ·2H~ 163,574 

I fT\wp~)lli 
Uwluwpnttw c12H220t1 342,30 
t..l.wttlit)llJ 

Swu~u C7Hs 92j)7 

Sntmnt 4HsCH3 92,14 

5pfJIUt wytmwm (CH3C00)2Zn ·2Hz0 180,816 

Qwyw}u Wf3!0nt CH3COOH 60,05 
I P.t np n~nplf CHC~ 119,39 

P.uwl!mn~ltl C40"f-is4(0Hh 568,85 

P.u~tnt 4r4(CH:02 106,16 

Outw (4Hw0s)n 168,14 

!bhlJnt~mwtli)lll C1oH1404 318,31 

!bm4u}lll f3!04WJPU C20H1aNM6Na 561,56 
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l mOntJ[c)nLU uw]uwpntJlllJP UJ.WpmuwqmJ6Jmun %-ml_ num WJT). 

tmbntJJ6P pb~ tfwu ymypli"t' 20°C-p Ul. lllJliwuutpnui 

OtlJuwu Onp hJnt!OP Ot41fwu OnplJJntf3]l Ot4uwu Onp uJntf6p 
ymy!ll!! mn4nu{! ymyp~[! mnljnul! ymy!l~u mn4nun 
1,3344 1 1,3448 8 1,3557 15 
1,3359 2 1,3464 9 1,3590 17 
1,3374 3 1,3479 10 1,3622 19 
1,3388 4 1,3494 11 I 1,3655 21 I 
1,3403 5 1,3510 12 1,3689 23 
1,3418 6 1,3526 13 l,3723 25 
1,3433 7 1,3541 14 -

UytmwmwJ~U pm~tJl 0,2 U, pH 3,6-5,8 

(plllyw]uUIJ6JOtlwqUiu uwmppmu CH3COONa·3H20, tf.q. 136,09 

pUiywtuwJ6rom CH3COOH, 1L4. 60,05) 

pH 18°C Qwyru}u Wf3J3tl ruq wli Qwyw}urnfc}J3nt 
1.JlWJifwuutpnuf rnump}mui 0,2 u, tft 0,2 u, u\ 

3,6 0,75 9,25 
3,8 1,20 8,80 
4,0 1,80 8,20 

I 

4,2 2,65 7,35 
4,4 3,70 6,30 

-
4,6 4,90 5,10 
4,8 5,90 4,10 
5,0 7,00 3,00 
5,2 7,90 2,10 
5,4 8,60 1,40 --5,6 9,10 0,90 
5,8 9,40 0,60 
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<l>np~lip]l hwuwp oqmwqnpbtl_nq pnt]uhp]l ymyw4 

OntJUhfll:t wlntwlmnin t'>u~ tllnp~ hw.Ulllll t 
hwJhphiJ nmuhphiJ tmmpiJhphiJ oqmwqnpol!nuf 

Aspidistra IIJ!2Jl22WJ}IU UIWJlWOnt~JilLUI! 
O~wpnLJU Acnll,!lHCTpa npUjl:iu ljwUjj\UW(l 

elatior qwqw~n~whwljn~hwuwljwpqjt 

UpltwowqJ:t~ floAC<MHC'iHHK 
Helianthus ClitWMlJiJWU 

ann.uus 
otqniJI:tw EerOHHH Begonia 

a.p~Plt 

" 
Ujwmfithwhwlnfwu 

Owlnw 6o6bl Faba Qpwjjlu lf2WijWJ!11LJUllpjt 

Q.wqwp MopKOBb Daucus llwpnmjlujl umwytfwlJ 

UnJu Ayrt Allium cepa lfltwqtfntltll.lt 

Q.wpp .R'IMCHb Hordeum P!luullplt ~nJuwqqllynt(<lJWlJ 

tlqpiLwhJl CHpCHb Syringa Spwhmq}lpwyltwJit 

tlqJ:tUJtnwynphiJ KyKypysa Zea QpwJitu LizwljwpntJuliplt 

tlqiLIJ!l EAb Picea 
SpwhuUI.!JflwyltwJIJ ullpbOtfwh 
mdlt 

ttnqhw 3JLoAea 
Elodea e.tnnnUj[WqtiWJ~ 

canadensis 
tfwotnyjl.ljntpJWII 

IUnJlf\hiJI:t fepaHb Geranium .Ciip~wb!Jil[llipjl ynLywqpUwll 

<!wtl:tulihppw BuucuepHH Vallisneria 
lfltwqtfntltttlt 11 mmpqnpjl 
llphntJicllt 

6wltuf\ liq CseKJLa Beta P221t JclW~wllylltltntpJwb 

Unfil:t Cocua 
Pinuss SpwuuUj}lpwyjlwJ}l bllpbOtfwh 

silvertris mdlt 

BnpliiJ flmeHHJ.LCI Triticum Plllilillpjl ~n]uwqqllympJWli 

LnpJ:t <DacOAb 
Phaseolum UUj}unwljru.ybtpjl 

vulgaris 
hwJUtuwpt;ptfwu 

Ul:tuhn HYT Cicier .Cilp~wh\ll)lihpjl yntywi).Jltfwb 

arienium 
Otnn fopox Pisum sativa OutWJll Ujwmfilllijl umwydwli 

Spwqliultw!Jy!tw T pa~~.ecK8.!q!HII Tradescancia 
uirginica 

Upwqtwiunm fleAapi'OHHII Pelargonium 
!IOHaJLbHWI zonale Wild 
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tJ]lwtl_nplitp]lliw}uwbwllylilipp llzwllw4nu.flitpn 

-Uhqw(U) 
llftto (It) 
fl.hylt(q.) 
Uwl:tmlt (u) 
Ultw (u) 
lJftltpo ( lflt) 
lnul:to (IJ) 

lcf=l 000 
10"1=0,1 
10"2=0,01 
10"3=0,001 
10-6=0,000 001 
10"9=0,000 000 001 

up4wpntfa]WU upwtl_nplitpn 
1 ltlttolfhmp (ltU) =1000 u 
1 uhmp (u) =10 q.u =100 uu =1000 uu =106 lfltu =109 t:tu 
lq.hypUhmp (q.U) =10 uti =0,1 u 
1 uwl:tmltlfhmp (uu) =10 uu =O,lq.u =0,01 u 
1 lflttltlfhmp (uU) =0,1 uu =O,Olq.u =0,001 u 
1 lfltltpol:t (tilt) =10-6 u =10-3 uu 

1 wl:tqumphu (A) =10-10 u =10-Suu 
li).JnLJU (uwml:twlwtla) =2,54 uu 

tJw~tpliu]l u]lwtl_nplitpn 
l~tu =let u2 

1 u2 =100 11-tf2 =104 utf2 =106 tftf2 

1 hliqUtW(l (hw) =10000 lf2 =100 W(l 
1 wp =100 u2 

Owtl_wt}l u]lwtl_nputpu 
1 u3=1000 q.u3 =1000 t}lUl(l =106 uu3 =109 u~ 
ltftmp (L) =1 q.u3 =1000 uu3 =let uu3 =10"" u3 

1 Ulttlttltmp (lit) =10"" L =1 u~ =1000 u~ 

Qwuqtl_wb]l tf]lwtl_nplltpu 
1 mnl:tl:tw (m) =1000 qq =10 y 
1 yhl:tml:thp (y) =100 qq =0,1 m 
1 ltlttnqp-wtf (\lq) =1000 q 
1 qpwu (q) =1000 uq =0,001 qq 
1 J.ltmp =16,3805 qq 
1 qwpwm =0,2 q 

ctwt.fwuw4lt t.fpwtl_nplltpu 
1 O(l =24 dwu = 1440 (lO\ll =86400 tl_plt 
1 dwu =60 flOlll. =3600 tl.P4 
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