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bflwGqr umwgmuo: 
uumzr qmGwlJ.nflliWG LljWhQ orzm uwhuwGbLm GLljwlllwl.jm{ 

mrmflbLtJU pwd-wl.jtJ lllWl.j 11Gmu bG ULLtt'llllWl.j flnlll.fl u oqmLj_mu 
tlllWLnGrg . nf1Q LljWlllflWUlllnLU bG hwllluJWL l.jbflll!· prutJwl.jwG 
pwctwl.jtJ Lib2 L9f1W6 20 liL l.jwJ:~rG wLJ.bLwgGmu bG 1,2 LiL 4>mpurGtJ 

0,0005%-ng LnLOnLJJ:I u tuwnGmu : 
~WJ:ItJ lib2 ULLtt'llllwl.jmgGbfltJ QG'1hWGnLfl LljWflnLGWl.jnLJ:~JnLGQ 

nf1nzbLm hwuwfl bf14f1nf1'1 wGqwu mtJmfliJLm LJ.flw 6wtuut.J.w6 htJliptJ 
pwGwl.Jo (liL-nt.l.) pwqliwLLtwml.jmu bG 0,959 -nLJ.: LJrwJG l.jwqbrGr 
pwGwl.Jo nf1nzbLru 6wtuuLJ.w6 hrupr pwGwl.Jo pwqliwLLtwml.jmu bG 

0,755-nt.J.: 

1. 3.2. UUJ/7lnw!;m gOb{J/7 UJWflnL Owl;mp;wu n(Jn2nL UlJ I.Jbf fJWL/1 
tJbpnqm./ 

Uw l.jwJ:~r Ull!t'llllwl.jmgGbflr pwGwl.jwL:wG nrnzuwG 
hruGwl.jwG libJ:~n'1G t . nflr tmJ:~JnLGQ l.jwJwGmu t GflwGmu. nf1 
mwpwgGbLru of1qwGwl.jwG GJmflbflQ turm 6aupu.1l.jwG J:~Pt.l.nt.l. 
opur11wGmu bG utJG~u C02 u H20 , rul.j wutJGwpJ:~t.l.r wqnmo 
t.flntuwfll.jlJ.mu t wunGtJwl.jr . nf1Q LJ.bf1w6Lj_mu t wunGtJmur UnLL4>wmr: 
SwpwgGbLt"JU 66Upwl.jwG flflnLG f)WJEWJLlmli t hbllluJWL l.jbflll! · 

H2S04 ~ S03 + HzO ~ SOz + 0 + HzO 

UG2wmLj_w6 wmnuwl.jwG J:~f14.w6tJGQ oputJ11wgGmu t 
uLljtJlllwl.jmgwJtJG GJnLflbflQ wnw2wgGbLnLl. w6tuwpflnL qwq, 2nLfl u 
wunGtJwl.j: U6tuWJ:~flnL qwqQ u 2nLflQ LJ.brw6Lj_mu bG qwqwJtJG 
Lj_tJCiwl.jtJ , rul.j wunGrwl.Jo nbwl.jgrwJr lib2 t umGmli 66Upwl.jwG ppt.J.r 

hblll. 
2 NH3 + H2S04 = (NH4)zS04 

UJULLtrunLj_, ULLtt'llllwl.jmgwjtJG utJwgmpjmGGbflr wupnll.2 

10 

wt)tJGwJtJG wqnmr opur11wgmuo wLJ.wf1mlJ.bLnL9 hbmn. LJ.bf1w6Lj_mu t 
wunGrmuwJrG Wll.tJ , nflr LitJ2ngnt.J. nf1nzmu bG wqnmr 
pwGwl.jnLpjnLGQ wunGtJwl.jtJ aunt.J.: f").flw hWUWfl Uflt.J.Wl.jt"J lib2 LQGmu 
bG htJup u WG2WllllJ.nll. wunGrw4o nf1UnLU QGI1mGtJ ~ UfllJ.Wl.jmu L94.W6 
pnf1wppLJ.r Lm6mwnLJ.. 

(NH4)zS04 + 2NaOH = Na2S04 + 2H20 + 2NH3 

3NH3 + H3803 = (NH4)3803 

Unw2wgw6 pnflwpplJ.tJ Wll.Q mrmflbLnlJ. Wll.WPPt.l.r Lm6mJpnLJ.· 
tlflnzmu bG wunGtJwl.jtJ pwGwl.jQ: nflnzuwG ubpn'1Q hbllluJWLG t: 
lJ bL'1WLtJ Uf1Lj_wl.jmu LQGmu bG Gwtuof1np pJmpumu Ljznt.J.w6 10 UL 
l.j'wp, wt.J.bLwgGmu 30 LiL 66Upwl.jwG ppm (1 ,83 tummpJwup). 15 q 

4wLrmur umL4>wLAr u o.o4 q Ll!ll.Gar umL4>wmr tuwnGmf1'1: Uf14.w4r 
LLJ wrmGwl.jmpJmGo qqmznflbG mwpwgGmu bG pwflzr~ 

LLJ WhWflWGmu: SwpwgmliQ wumtJ6wGwpwf1 mctb11.wgGmu bG u 
zwflmGwl.jmu utJG~u hbll.m4r Lflrt.l. LLtWflqLJ.bw : Swpwgt.J.w6 hb11ml.Jo 
LLJWI'lbgGmu bG , Gnuf1wgGmu 175 LiL pnf1w6 2f1nt.J. u wt.J.bLWQGmu ur 
fl wGtJ LLtbliqwJr l.jmnf1 : 

~wLJ.wpmu bG Lrprtur uwnGwf1wG mGbgn11. unt.J.nf1wl.jwG 
pnf1liwG WLLtWflWlll : CG11mGtJ~ uf1LJ.w4r Lib2 LgGmu bG 50 LiL 4%-ng 
pnrwppm, 5 l.jwptJL tJG'1r4wmnf1 u Lm6mJpr ub2 twbgGmu pnf1uwG 
u.JLLtWflWlllt"J 6wJf1o : rt.flwGrg hbmn pnflliwG uf1t.J.w4r ub2 qqmznflbG 
wt.J.bLwgGmu bG 110liL htJuptJ LnLOnLJP u rul.JnLJG urwgGmu pnfluwG 
WLljWflWllltJG : 0nf1nLUQ l.jWlllWflnLU bG 30 flnLLtbtJ QGpwgpmu: 
UJGmhbmu QG11mGtJ~ uf1LJ.w4o wG2wmmu bG pnflliwG WLLtWflWlllt'lg . 
t"tmll.nt.J.w4o n11.n11mli pnf1w6 2f1n4. u mrmf1mu WI1WPP4.r 0,1 N 
LnL6nLJpnLj_ urG~u l~wGw~ qmJGQ wGgGr uwGmzwl.jwqmJG: 
lfbwl.jmtJLj_GbflQ ummqbLm hwliwfl 11Gmu bG wnwGg l.jwpr LLtWflWLLt 
Gumz : ~wpr ub2 qmGLJ.nll. uLLtrmwl.jmgr pwGwl.Jo (%) hwzLJ.mu bG 
hwmuJWL pwGwal.!nLJ.. 
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n[lll1brt' 

U = 1,4 · 0,1 · K(l!; -10J· 6,38_ 
' m (5) 

1 ,4 -Q - wqnlfl~ pwGw4G t. nro hwuwrctbp t 1 UL 0,1 
N Wf1Wppl{~ tm6nLJp~G. uq, 

0,1 -Q- Wf1Wppl{~ LnL6nLJFl~ Gn[lUWLnLPJnLCiQ, 
K-G - Wf1wppl{~ tm6mJp~ mrtrt~~ qnr6w4~9Q . 
v1 -Q - 0,1 N Wf1Wppl{~ LnL6nlJp~ rwGw4o. nro 

6wtuul{bt t QCiflmG~~ url{w4mu wnu12Wgw6 
pnrwppl{~ Wf1~ LI1hll1fluwG LiflLu, tlt, 

Vo -Q- UJWflWUJ Gumzr l{flw 6wtuUL/nrt 0,1 N 
Wf1wppl{~ tm6mJp~ QwGw4o. ut, 

6 , 38-Q-wqnlfl~ UJW[lmCiw4mpJnLGQ UUJpll1w4mgp 
l{b[lw6bLnL qnr6w4rgQ, 

m-o - wGwLrq~ hwtlwr l{brgl{w6 4wpr pw0w4o. q: 

1.3.3. '-fwqb/70/7 /lqnftb/;tn{l/7/; /;btn/7 n{ln2nLLf!J 

rqnttb4Ulfltl4 l{t16w4mu lPQ.Ebfl~ hwl{wuwruwG hwzl{tlG 
UUJplflw4mgwJpG LiwuG~4Gbfl~ 4mtnGw4wG l{wGnrt mdbflQ 
PnLlWQL{mu bG, pG~Q GUjWUU1nLU t UUjpll1w4mgwjpG untb4mLCibrr 
wqrbq.wlflwguwGo Lt UUJ~ll1w4mg~ Gull1bguwGo: LjwqbpGp 
pqntLb4Ulfl~4 4blfl~ nrnzmuo 4WJWCimu t G[lwCimu, nr pqnttb4UlflP4 
l{~6w4mu 4wqb~Go 4nrgGmu t Lm6bL~mpJmGo L. hbzLI1mpJwlip 
WCi2WLnl{mu, nrG WflUlWhWJUll{mu t LnL6nLjj:}~ Ujf1ll1n[lmpjwup: 

nrn2uwG ubpnf1~4wG. 

1. ntp ljln[lowGnpGb[lmu UjWLI1flWUUlnLU b(i ll1Wflpbfl pH 
mGbgnrt pm~bflWJ~Ci tuwnGmfl'lCibfl (wrumuw4 1 ): 

12 

Urumuw4·1 . 
tuwnCinL[lflCibfl~ PWf1W'lfl~~(ibp~ hw[lwpbflnLpJnLCiQ UlWflpbfl pH-~ 

ub6mpjnLCi Ull1WCiWLnL hWUWfl 

r· <DnrowGn~p 0.01 N CH3 COOH 0,1 N CH3 COOH ~1111 tuwllGnti1f1P 

hwuwro pwGw~o . UL j?WUW~[!. UL QWGW~(! . UL pH-o 

1. 0.6 - 8.40 5,9 

2. 1,2 - 7,75 5,6 

3. - 0,25 8.75 5,3 

4 . .. 0,50 8,50 5,0 

5. . 1,00 8,00 4,7 

6. - 2,00 7,00 4,0 

7. 4,00 5,00 4.1 

8. .. 8,00 1,00 3,8 

2. <DnrowGnpGbflp UjWflmGw4mpJmGQ tuwnGmu rrJ Lt wubG 
ub4tl Lib2 wl{bLwgGmu 1 lit4wqbpG~ Lm6nLJp: 

3. Lzmli bO wnwl{bL UJJ1Ulnf1mpJmG mGbgnrt l)mrowGnpQ Lt 
wrumuw4 1-pg QUlCimu tm6mJp~ pH-o: UJ'l pH-r lib6mpJnLCiQ 
hwuWUjWU1WutuwGmtl t 4wqb~(i~ pqntLb4LI1flp4 4bll1pCi: 

1.3.4. '-fwpjlg Ul..l.//JtnwljmgDb{l/7 wDpwmnuJ!} 

4wqb~(i~ WCi2Wll1nLUQ: 4wp~g 4wqb~CiQ 4Wflbl~ t WCi2Wll1bL 
:PbfllibGU1Gbflp L. ppmGbfl~ pnLJL Lm6nLJpCibflp wqllbgmpJWCi UlWlf 
Cf111WCiw:Pbf1ubGLI1~ q.nr6nrtmpJmGo 4wp~ l{rw 4wflbl~ t 
Gbfl4WJwgCibL hbll1l.tJWL utubliwJnl{. 

13 



4wqb~O- 4WLQ~mulw4w0 u~wgmf}J'mo + tl.J~unq~u ~ 
(~ntnfli)WJpG tnLOnlJp) 

~ UjWflWljwqb~O + 2~6mljWj~G UUJtlLnwljmg + tl.Jrunq~u + 2~6mlj 
(UU.lljWI'lfltiWOf!) 

4wqb~O~ uwljWflfl.UWO hwLnljnLf}JnLUQ Ljwf}0Wf}f}4tl 
wqr,.bgmf}jWO Lnwlj , n[liJ Wl'lW2WUnLU t LjWf}UWf}f}L!WJ~O tl.JunruwO 
dwuwOwlj, oqLnwqnr64mu t Ljwf}OWfiFl4WJtlO uf}bp£Obrtl 
WflLnWrlflnLfiJWO dwuwOwlj: 4wf}0WfiFl4~ wqr,.bgmf}JnLOQ Ljwf}r 4rw 
WfllnWhWJLn4mli t hbLnlLJWL utl.JbUWJn40 

NH2R(COO)sCa3+6CH3CH(OH)COOH~3(CH3CH(OH)C00]2Ca+NH2R(COOH)s 

ljwqbpG- ljw[gpmuwljwG ljwpGwppnL ljW[gtmtdp[Wljtnwtn ljwqbp[J 

upwgmpJmG 

ct>nror oGflW9£o: 
I. tibOWUjWljJW pwdwljr ub2 LQOnul bG urO~u 35 .. .40°C 

LnW£WQflW6 40 IlL 4Wfl, wrwq tt.Jwn0bLn4 w4bLwgOmu 5 IlL 2 %-ng 
2flfl.W0w4Jbrub0Lntl LnL6nLJfl u f}nrtOmu 2 ... 3 rnutb hwOqtluLn 
4r6wljmu: CUjwLnbLmt ljlnflnLU Wl'lW2W94W6 uwljWflfl4W6£Q u 
zr6m4r W02WlnUW0 0UjWlnWLjn4 LnW£Wg0nul u~O~u 45° c : 

II. 1nul ljWj:j~ 50 Ul lnW£Wg0mu bO u~O~u 40 .. 050° c u 
w4bLWQ0nLu U~ £W0tl 4Wfl~l tl.JtlLn £WQWtl.JWflf)nL : 4wqb~Otl 
WU2Wln4w6 GuLn4W6£Q £WUnLU bO. ru4 £Wum4o oqLnwqnr6mu 
mrrz UUJtlLnw4mgObfltl W02WlnUWU 0UjWLnwljn4: 

Lw4LnwLpmuror u LW4U1qLnpnqror wo2wLnmuo 
ct>nror QOflW9£Q: ~wlim4~ 2 .. 03 Ul bnwgGmu bG urO~u 

LW4LnwLpmu~o~ u LW4LnqLnpmLro~ L/lwflrLObr~ wnw2wgmuo: nLf1~2 
L/lnrowOnj:jmu 5 Ul £Wum4rG w4bLwgGmu bO wunOpmu~ UnLL4JWln 
u~O~u 4ruwhwqbgmuo : U02wLn4w6 qlnPnLLt'JGp L/lWfltlLObpiJ £Wumu 
bO : Lw4LnwLpmu~oo L/lwF>rLObrr GuLn4w6£r aunt.! wo2wLn4mu t. 
bflp brrnrr,. L/lnpowGnf}mu 5 UL £Wumljtl0 w4bLwgOmu bO LitlO~u 

14 

Lfl~4 hwqbgmuu wunOrmu~ UnLL4JWLn: ULpmurur L/lWFltlLOb[lQ 
· OnLJOUjbu £Wumu bO : 

103.50 lJwqli/Ju/1 tlwuu/Jl;ulif7/7 tlliomp;wu !J. tlf7pf7u qwuqljwo/7 

nrmzmtl!J fnwwg(7tJw{j liqwuw{jnl/ 

ct>nror IJU[:}W9£Q: 100 llL-ng ~wl/lwur4w4~ ub2 LQ0mu bO 
50 .. 075 UL 4WLQ~mli £Lnfltlfl~ 0,01 N LnL6mJf}, ljwf}ngrl.Jn4 
w4bLwgumu 2 IlL Jnr.rtwqnLf14 ljwfi (bflb£ wOqwu qLn4w6): Ur4w4r 
utwrmOwljmf}JmGo tt.JwnGmu bG u w4bLwgGmu bG 4wLgrmur 
£Lnfltlfltl LnL6nLJFl ' 6w4wLIJ hwug0bLn4 u~O~u Gtlzo: 

'l'JwLnpwuLn~ LnL6nLJfi~9 w4bLwgGmu bO 4Jm4bLnwJr lib2. 
~ulj UJnLUt'l ub2' l.JwLg~mu eLnfl~flt'l 0,01 N LnL6nLJfi , u oqLnwqn[16bLn4 
4w0w~ LmuwqLn~~D uljumu qmGw~wl/lmf}JmGo : U~O~u Oumzr 
q.mOw~WL/lnLUIJ, UWf1£tl qpnjwljwG fltlfl£1J nrnzmu bOO qmOw~wl/lr 
ub2 LnbrtWflflbLn4 l.JwLgrmu £Lnfl~fl~ 0,01 N LnL6nLJfin4 brljm 
Lj;m4bLn : 

1wz4wf141J LjwLnwpmu bO hbLnuJWL ljbflUj, WI1W2tl0 hbflfltlO 
nrnzmu bO Ljwqbt10t'l uwuOrl.JObr~ qwOq4w6wJru uwuo. P-G 
(unLbl.JmLWJtlO qw0q4w6r llLO urw4nrObrn4) 

P = (D1 -Do) I (2 · 10-4 ° C 0 L H), (6) 

n[lLnbrto D1-0- 4wLgrmu £Lnfltlfl~ 0,01 N LnL6nLJfin4 4Wfltl 
tt.JwnGmrr,.r oUJLn~4wl.JwO tl.JLnnLfiJmOO t. 

Da-0- WrtWfifl4~ 0,05 N LnL6nLJfln4 4Wfltl 
tt.JwnOmpr,.r OUJLntl4wl.JwO tl.JLnnLflJmOo. 

2·10-4- 4wflr Onupwgmuo hwz4r wnOnrt qnr6wl.Jrgo. 
C-0- 4wqbt1Gtl UjWpmOwljmf}jnLOQ JnLrtwqmp4 

4WflnLU, %, 

L-0- 4Jm4bLnwJr pw04nrwljw0 bfl4WflnLflJnLOQ, 
l = 1 uu, 
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H -Q- hwul11wl11mG LibompJmu t, nrrJ ~wtuLJ.wo t 
~wGw~ LnLUWql11p~nlj_ f}W41wGglj_nrJ. LnLUWJpG 
WLPQP Wflf1JnLUUJLj_bLI1 bf14Wfl rll f}JnLGpg: 

. bf}t ~wGw~ tmuwqtnp~G mGr WLPPP tr~wrmpJmG , hwlj_wuwr 
:A=5,35·10-s uli , Wll.IW H=4,38·10-6: b~t WLPQP br~wpm~JnLUQ hwlj_w­
uwr t mrrz Litom~JWU , OflpGw~ · :A, , WLljW H-p hWULI1WLI1nLU 
Litom~JnLUQ nrnzmu bG hbl11ltJWL pwGwoltmt. 

(7) 

P-p gmgwGt'Jzt'Jg btGbtnLJ. lt oq.LI1wq.n[16btnLJ. U.li1JnLUW~ 2-p 
LI1Ll.JwtGbf1Q. nf1nzmu bG ~wqbt'JGr uwuGr~Gtrr qwGqlj_woQ· P1-p 
uw~Wf1'1UWG ntrJ.rJ.nLLinlj_: 

Urumuw~ 2 
Uw~Wf1'1UWG nLrJ.rtmlinlj_ ~wqbflGfl uwuGflljGbpfl uf12f1G qwGq.Lj_w6Q, 

untb~ntLWJPG qwGqlj_wor LilG . LipwLJ.nflubflnL! 

p -G P,-n p -G P, -!1 p -G P1"[1 

50 52 550 663 1100 1500 

100 105 600 733 1200 1680 

150 161 650 805 1300 1880 

200 218 700 878 1400 2060 

250 276 750 955 1500 2270 

300 336 800 1030 1600 2480 

350 397 850 1100 1700 2700 

400 460 900 1175 1800 2900 

450 525 950 1260 - -

500 593 1000 1335 - -

16 

4wqbpGp LiwuGp~Gbflp Lil12t'1G LI1f1Wliwqp6Q d -G (uli-nlj_) 
nrnzmu bG hbUll.tJWL pwGwol.tnlj_· 

d = 1,342 if.i3: . w-s (8) 

d = 1,342 :fi{ . 1 o-l (9) 

OflpGw~ . UrJ.WJ3J3LlP LnL0ntJJ3nlj_ ~WJ3P tuwnGntflflP 
qmGw~w 4'1ntf3JLUU OWUUJUW~ hwzlj_Wfl~Q hwlj_WUWfl t 0, 1-p, pu~ 

lJWlgflmu .QLnflflflh tm6mJJ3fl ~wf3fl tuwnGntf1'1nur 0,42-fl : 4wJ3mu 
~ wqtpGp ll.IWflnLGW~nLJ3JnLUr:! 3,25% t. H == 4,38 · 10"

6
: nflnzmli tO 

~wqbtJGr uwuGtJ~Gbflp Linlb~ntLWJpG qwGq.Lj_woQ 

P = (0,42- 0,1) I (2 104 3,25 1 4,38 10·6) = 112 · 10
6 

UrJ.Jmuw~ 2-h LI1Ll.Jwlotrr lif1 2ngnlj_ q.LI1Gmu toP, -r wroten 
(161-105) / (150 - 100)=1 ,12, 
1,12 (112 -100) = 14, 

5 + 14 = 119 lintb~nLLWJt'JG qwGq.lj_wop LilG . LipwtJ.nrGbr: 4wqbpGp 
uwuGr~Gtrr ur2f1G LI1flwliwqpoQ hwlj_wuwfl ~trGr 

d = 1,342 . V119 . ld . lCJ8 = tB7 . m-e UU , ~wu 68,7 Gu: 

1. 3. 6. u w(Jumzwftwu jltrufbuUJulif1/J tf/Jpngm/ uU{/JUJwftmgub(J/7 
;mrwgtfwu n(Jn2nttf!J in vitro 

UrJ. tumwli neu w JP (j LI1flW~ LI1nL Li U..lfl n mt n LP l11p ~ 4Jbf1 ub (j l11U b[l r 
up 2ngnlj_ Ull.IPLI1W~mg0bflfl JnLflWguwG WflWqnt~JnLUQ u00'1WUJ3bflp­
Gbf1p ~bGuwpwGw~wG wrobpf1 hflliOw~wG gmgwGpzGbflP9 ub~G t : 

UwflunrJ.wljwG 4JbrlibGLI10bflp Lif12ngnlj_ ulJ.!pl11w~mgGbrr 
Jnt[lwgliwG in vitro nrnzuwO Wf1'1JnL0pOb[1Q hOwrwLJ.nrm~JnLU bO 
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lf1WLtlU l.jwutuwmbubL UUJtlmwl.jmgubrr mllltlLrqwguwG wumr6wuo 
opqwGrqutJ l.jnrJ.utJg : 

UbJ:tn'1r tmpJnLUQ hbmL.JWLG t: 'TlbU.jurG L. mrrUJuhG 
UJwrmuwl.jnfl UJrnmbrGwqubrr hwuwl.jwpqnL! hbmL.nrJ.wl.jwGnpbG 
wq11mu b!i hbmwqnmL!nrJ. opJb4mr uUJrmwl.jmgwJru liJmJ:tbrr ~~nw 
'1tlWLtlqr ur2ngnL! WU(!Ur}hwm hbnwgGbLn4. nbwl.jgflWJnLU htlr}flnltJqr 
hbLnL.wGJ2n4. wnw2wgw6 GJmJ:tbro : 

l t) 

=lr'1rnLrqo l.jwmwpmu bG hwmml.j uwr2r ub2 (G4wr 2) . nro 

2mr --- _.----1 

. ____ , 
...---J 

2mr --
u4Wil 2. UL4t"!Ulw4mgubpt"l JnLpwgtlwu UW!lfl 

1 - tuwnli/1!. 2- WfHilwppli Ufll{wlj , 3 - libflptJii Ufll{wlj , 
4 - ljtJuw))w ltJwligtJlj )}Wr[WU)} 

pLUf1~Wgw6 t rrwrrg 4ruwJ:tw4"Jwugr~ J:)WflWUJ:tnLl WU2Wlll4_W6 
WfllllWJ2tlG lt GbrJ2rG ur4_wl.jubrrg: l.Jbf1J2ru ur4.w4r lib2 lllbrJ.W11flnLU 
bu tLbl.jl!1J1WZWf1Grir ur2ngn4_ Ujl11l114_nf1 WU1Wl.jjW tuwnurj_: 
uwr2r wJull.1rur l.jwnmg4_w6J2o wUJwhn4_mu t 4Jbrubumwgt.tn'1 
qwGq4_w6r wuou11Lib2 tuwnGriu:iQ L. hrrwnLrqrg wnw2wgw6 
uJ:tbf1J2Ubflfl '1flWLflqQ: 

<Dnror (!UJ:)W9J2(!: Unm 150 uq UUjflmwl.jmg UjWflnLUWl.jnrJ. 
hbmwqnm4.nrJ. Gumz[! l!1brJ.W'1flnlU bG UWJ12r GbrJ2ru ur4.w~r lib2. 
w4.bLwgGbLn4. 15 Ul 0,02 linL WrJ.WJ:tP4.fl LnL6nLJJ:t (pH=1 ,2) : UJ1LI1WJ2rG 
ur4.w4r lib2 L9UnLU bG 60 UL GnLjG J:tJ:t4.rg. WU1W GbrJ2rG Uf14.Wl.jQ 
l!1brJ.W'1f1'1LU Wfll11WJ2tlu Uf14_Wl.jtl ub2 WJUU1bU , nr J:)WrJ.WUJ:)Q 
Gbrumq4_r LnL6nLJJ:tr lib2, Wfll11WJ2~U L. GbrJ2!1U urt.tw4Gbrr 
LnL6nLJJ:)UbfltJ uwl.jWJ1'1Wl.jubrtl!i hw4_wuwr LtlGbLm U1WJUWGn4_: 

=lbmwqnmL!nrJ. GumzGbpo U1Whmu bG 2f1WJpG pwf1GrJ2mu 
(37° C) 15 rnUJbr IJUPW9J2nLU WUQU'1Uh9 tuwnGbLn4.: UU1W GbpJ2rG 
ur4.w4r lib2 w4_btwgumu bG 15 uq r.Jmpbf1Jw UJbUJurG (:)>brubumr 
l.jnugbumpwgtJwG - 1 uqlliL. rGW hwliWUjWLI1WUtuwGmu t 
umwlin2umu UJbUJur!ir ur2rG l.jnGgbGmrwgrwJrG): 

:bbpubumwgrwG l.jwmwrmu bG 4 dwu4_w (!UJ:tW9J2nLU 
wGoG11ub2 tuwnubtn4_: 

:bbflubumwgtJwu wL!wrmbLmg hbmn GbpJ2tlG urL!w4r 
UjWpmuwl.jmJ:tjnLU(! j_bqnj2wgumu bG uwmprmur htJ'1f10J2UtJ'1tl 5 linL 
LnL6nLJJ:tn4.. WUJW L!rwG w4.bLwgumu 10 UL Pr4wrpnuwmwJpU 
pm:j>bp (pH= 8,2 ... 8,6) : 

Uf1l11WJ2tJu urL!w4r UjW[lmGwl.jmJ:)JnLU(! unljUUjbU 
4"Jntuwrrumu bu Pr4wrpnGwmwJrG pm4JbrnL!: Urmw2ru L. ubr2rG 
UflL!wl.jubrr hbrJ.nLl.jGbro Ujbl11j2 t Lrubu UnLJU uwl.jWf1'1W4tl L!rw: 
lclbrunumwmmu (37° C) 15 JlnUJb U1WhbLnL9 hbmn Gbf1J2tJG urL!w4tJ 
lib2 w4_bLwgumu bG 15 uq pjnt [lbrJ.JW LI1!1tJUJuru L. 4 dwuL!w 
oGJ:tW9J2mu 4JbrubGmwgrw bu tp: !tnwrmu: UJO wL!wrmbLmg hbmn 
Gbf1J2ru urL!wl.jtJ UJWpmGwl.jmJ:tJnLU[! '1tlWLtlqtl bG bGJ:twrl.jmu pnrw6 
211 r Gl.jwmuwup : 

l.JjmJ:tr UUJrmwl.jmgGbrr JmrwguwG wumr6wur uwurG 
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l{~WJnLU b(i JnL[lWguwG hwuw[l wGhrwctbzm Ullj~LilW~mg~ L. 
Ujbllju~Gnl{ m Lil[l~lljU~Gnl{ Gjmp~ ~znm~~ hbmL.nrtw~wG uzw~mu~g 
uGwgwo llj[lnmb~G~ u~2L. brtwo LilW[lpbflnLPJnLGQ: 

1~rwntjlq~g wnw2wgwo GJmpbfljl _ewGw~Q n[lnzmu bG 
Lnm[l~~ qmGwl{n[l nbw~g~wJnLt L. wrmwhWJLilnLu bG lljWJuwGw­
~wG u~wl{n[lGbflm! (1 q Lnfl GJmpjl G~wmuwup mjl[lnq~G~ u~q) : 

1.4. 4wp/J tJlip fW/jumqw;/7 I.JfW{lmuwljmp;wO n{ln2nLUIJ 
(Jnr;.ntJlimflfJlt lirzwuwljm/) 

Ubpn!f~ tmpjmGQ LjwJwGmu t G[lwGmu, n[l hjluGwljwG 
uj12wl{wJ[lmu twlfmnqwJjl WtlfbhjllfWJ~G tumupQ Ljlntuwq!fbgmpJW(I 
ub2 t umGmu Jnlfjl hbm, n[lmbrt JnlfQ O.QU~!fwgGnrt t : UG2wml{wo 
wmnuw~wG ppt:two~GQ onur!fwgGmu t twlfmnqwG wnw2wgGbtnLt 
tw~mnpjlnGwppm, jlulj qumljnqwG, n(lQ wnw2wGmu t uwtuw[ln­
qwJ~ rG4brujlwj~ ctwuwGwlj , qumljnGwppm: CW.QW[lUb[l~ 

UjW[lmGw~mpJwG n[lnzuwG ctwuwGwlj l{b[lgGmu bG Jn!f~ wl{btgm~ L. 
l{bflQflWO Gwm[ljlmu~ p~numt4>wmjl tmOmJpnl{ mjlm[ll{wo 
Lowtuul{wo Jn!f~ nwGwljGbflr mw[lpbflmpJwup qmGmu bG zwnwfl~ 
UjW[lnLUW~ nLJ:}JnLUQ, 

2Na2Sz03 + lz = 2Nal + Na2S405 

<l>n[lOjl QGpwgno: 1bmwqnmmuo uljumu bu nwumljjl 
UjWLil[lwummujlg: 500 Lit-ng Ufll{wljjl ub2 wl{btwgGmu bG Ljznl{wo 
25q Ljwp, ujlGLL. U(ll{wljjl ~bUQ, wl{btwgGmu pn(lWO 2nlfl, 10 UL 
:bbt~Gqjl I tmOnLJP L. 4 Lit 1 N Gwm[ljlmujl h~!f[lO.QUjllfjl tmomw 
Url{wljjl lljWflnLUWLjnLpJnLUQ 2rnl{ hwugGmu bG ujlGLL. LilW[lpbflW­
GjlzQ, tuwnGmu L. pnrtGmu 30 [lnlljb: 'Tlw[lqbgl{wo hbrtm4Q ewumu 
bG 4>rtmflWPrtPnl{, hbnwgGbtnLt nwumljjl wnw2ru 20",30 Lit-o: 
-Ewumljjl 50 Lit-Q (nflQ hwuwlljwmwutuwGmu t Ljwpjl 2,5 q-jlG) 
mbrtwljlntumu bG nbmjlGb tugwGnl{ 250 Lit-ng upl{wljjl ub2: 
20 

'TljlUjbLilnl{ wl{btwgGmu bG 25 Lit 0,1 N Jnlf~ tmOmJp, L. hwG!fWflLil, 
wGQG!fhwm tuwnGbtnLt' PJnL[lbmjlg wl{btwgGmu 37,5 Lit 0,1 N 
(iWLilfl~mujl h~!fflO.QUjllfjl tmomm: U[ll{w~o tugwGnl{ Ljlw~mu bG L. 
pnrtGmu Limp mbrtmli 20 (lnlljb , 20°C lljWJuwGGb[lmu: UJGmhbmL. 
Llii1L4bmnl{ l{b[lgGmu bG 8 Lit 0,5 N wrtwppl{~ tm6mJp L. m~m[lmu 
wnw2wgt.!nrt Jn!fQ 0,1 N Na2Sz03 tmOmJpn4 u~qpmu wnwGg 
rGif~~WLiln[l~ wl{btwguwG u~GLL. pwg lfbrt~G b[lwGq~ ULilWQnLUQ, 
ru~ hbmn wLtbtwgGmu 1 Lit 1 %-ng OULWJ~ tnLOnLJP L. ZW[lnLUW~nLU 
Lfi~Lil[lnLUQ , u~GLL. n[l UWLil[l~nLU~ pjlnumt4>WLil~ u~ ~WP~t~9 

wGhbmwGw tmOmJpjl ~WlljnLJLil qmGwl{nrmuo: 
'TlW[lWUj Ljln[lOjl hWUW[l nL(1~2 U[ll{Wlj~ ub2 wl{btWQUnLU b(i 

llj~Ujbmnl{ 25 Lit 0,1 N Jn!f~ tmomw. 25 Lit 2nLfl , L. wGQG!fhwm 
[llwnubtnl{ PJnL(lbLil~Q wl{btwgGmu 37,5 Lit 0,1 N GWLil[l~mu~ 

h~lfO.QUjllf~ tnLOnLJp, pnrtGmu ump mbrtmu 20°C lljWJuwGGb[lmu, 
j1ulj hbLilL.JWt n[lnzmuQ LjLULilW[lnLU ~GLUjbU .QWumlj~ lfbllj.QnLU: 

LwljmnqwJ~ lljW[lmGwljmpJmGo (%) hwzl{w[lljmu bG 
hbt.'1LtJWL pwuwoL.nl{, 

O,OlfWl(l<-V)·l00,0,97 =0 ,699(V';-V) (10) 
L= m 

n[lmbrt V1 -Q- Na2S203 0,1 N tmOmJpjl_gwGwljG t . n(lQ 
Owtuul{bt t Jn!fQ LJljlLil[lbtnL l{[lW lljW[lWUj 
Ljln[lomu, Lit. 

V -G- NazSz03 0,1 N tmOmJpjl .QwGwljQ, n[lQ owtu-
ul{bt t Jn!fQ LiljlLil[lbtm l{(lw _gwumljmu, dt, 

m-Q- Ljwpjl .QWGWLjQ 50 Lit .QlliUnLLj~ ub2, n[lQ 
hWL{WUW[l t 2,5 q-jl, 

0,97-Q- tulljbfl~lj mrtrtllL qn[lOWLjjlgQ, 
0,01801 -Q-tWlfmnqwjjl .QWGWLjQ , n[lQ hWUWlljWLilWU­

tuwumu t 1 Lito. 1 N Jn!fr tmonLJpjlG, q : 
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1.5. 4Wf}/7 tlnfu(l/7 fl(lfl2nLU[J 

Unfurr f>WUWI.jml nrnzLj_mu t Ljwpr hWUf?WjtJG Ujntpbrr 
f?WUWljQ, n[lnGg LitJ2tJG UjW[lnLGWljntpjnLGQ hwLj_WUW[l t 0,7%-tJ : 

nrnzuwG ubpnrm: tibGwUJWlJJw llltJq.bLQ zrljwgGmli bG 
Lim:flbLr Lj_wnwrwGmli, UJWf1bgGmu tf>urljwllln[lmli L. 4znmli 
wGwLrlllr4 42bnf?r LJ.rw: srq.bLr ub2 LJznmu tG 25 IlL LJwp: 
Dq.mzmpJwup, wnwGg ljnf1ulllr. Ljwpo LflrLl q.nLnrzrwgGmu L. 
wofuwgGmli bG: Srq.bLQ UjWf1bgGmli bG , WUjW w61tJwgw6 Ljwpr 
LiGwgnrllGbflQ Lir f>WGr wGq.wli LLJ.wGmli q.nl (45 ... 50°C) pnrwo 2rnLJ. 
L. LLJ.wgLj_wo 2flb[1Q :fltJLlllflnLli urLJ.wljtJ Lib2 : LlLLjW :fltJLlllflQ 
mbf1w4'Jnlumli bG llltlq.bLtl Lib2 L. pnlnflQ LirwutJG WJf1nu:i Lim:PbLr 
LJ.wnwrwGnur LiruzL. uUJrlllwlj Linturr q.nJwGww: 

StJq.bLQ UJWf1bgGmu bG L. ub2o LQGmli wofuwgwo ljwpr 
LLJ.wgwo 2flbfl(l , LJrw4r LJ.rw q.nLnrzrwglimli . Gnrrg 11Gmli bG 
Lim:Pbtr LJ.wnwrwGr ub2 L. 30 fllllljb WJflntli pmJL LJrwLJnLJ.: Um:flbLr 
Lj_wnwrwGtJg hwGbtnLJ., t£urljwlllnf1mu UJWf1bgGmu bG. Ljznmu : 
Unturr lllnljnuo hwzLJ.mu bG hblllL.Jwl pwGwoL.nLJ.. 

llfllllbf1' 

m, - m 
if = - - - . 1 00' ( 11) 

G 
m -G- llWLnW[llj llltJq.bLr LjztJnG t . q, 
m1 -Q - llltJqbLr LJzrno Linfurr hblll LirwurG. q. , 
G -G - LJwpr 4zrnQ. q.: 

1.6. :bb(lt1but11Ubflf7 W/;t11/7t./ntf}}WU n(ln2nLU[J /;Wf}nttl 

j)b[llibGlllGbflr f?WUWI.j[! nrnzmli bG Libo Liwuwlip WUillf1f1W4r 
Libpn11Gtrn4.: UnLJ.nrwpwfl :PbrlibGlllGbrr f>wGwlJo WfllllWhWJlllmli 
bG UjWJUWGwljwG WljllltJLl.mPJWU urwLJ.nrGbrnLJ.: j)brlibGmr 
wljllltJLJ.mpJwG LirwLJ.nro (Ljwlllwtw) hwliwUJWlllwutuwGmli t Grw 
WJU f?WGwljtJG, n[l[J Ljwrn'l. t rrwljwGwgGbt r2bwljgtJwG 1 LinL 
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LitJ 2wL[WJ[lnLLi, 1 Lj_WJfllJJWGmu W[lWqntpjntGnLj_ QULI1[1Lj_W6 :flb[luWGllltJ 
LULjlllr4.mpJwG ~ w4'JuwG hwuwljwrq.mu: 

1.6.1. 'TJb(lOpU{l!JWqWJ/7 l{ln(lO 

'TJbrof?ur'lwqwG of>urflwgGnf1 :PtrubGlll t L. q.lllGLJ.mli t 
LirwJu hmli LJwu gwor 2truwuLI1r6wGmli UJWUlllbflrqwgLJ.wo Ljwpr 
ut2: 80°C -rg pwror 2truwuLI1r6wGmli UJbflof>urflwqwG Lflr4. 
J2Wjf>WjLj_ntli 1:, WJU hWlllljntpjmGQ Oqlllwq.n[16Lj_mli t pW[lO[l 2bflliW­
UllltJ6wGmli Ljwpr UJWUlllbflrqwgtJwJr huljnf1nLPJWG hwuwr : 

'TJtrof?urflwqwJr hwJllluwptrmlio LJwLrmu Jntlrtlr ouLwJrG 
L. 2flW6tJG UjbflOf>UtJfltJ LnLOnLJpGbrr hblll htJLiGLj_w6 t GflwGmu, nr 
hmli ljwpmu q.lllGLJ.n'l. UJbflof?urflwqwG f?WJf?WJnu.'i t 2rwour 
UJbrof>urtlo· wnw2wgGbLnLl. wlllnuwljwG ppLJ.worG. 

UJbflof>urr)wqw 
H20 2 0 + H20 

YWLrmli jnr)rr)Q Of?Urr)wGmu t WlllnuwljwG ppLj_w6GnLj_ urGzL. 
linLb4muwr Jntlr wnw2wuww. nrQ q.mGwLJ.nrmli t outwJr LnLOntJPQ 
LjwUJntJlll trwGq.m{. 

2KI + 0 + H20 = l2 + 2KOH 

CDnror oupwgf?o : CDnrowGnpr Lit2 tgGmu bG 5 liL Ljwp, LJ.rwG 
wLJ.bLwgGmli 5 LjwptJL 4wtrmli Jnr)rtlr OULWJrG LnLOnljp, 5 LjwptJL 
2flW6tJG UjbflOf>UtJr)tJ 0,5 %-ng LntOnLJP L. LW4. tuwr2Gnu.'i : 

~mli Ljwpr r)blljf>mli Glimzo umwGmli t umq LjWUJlllwLJ.mG 
trwGq., gwor wullltJ6wGmu UJWulllbflrqwgGbLru Grw q.nlJGo trGmu 
t pwg ljWUjlllWLj_ntG , ru4 PWflO[l 2bflUWUllltJ6wGmu UjWUlllbflr­
qwgLj_wo LjwptJ q.nLJGQ LiGmu t wG4'JnLt'Jntu : 
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~z 

~lu1J6l 6q{l 4tlu1JmQt.lutfl Qmp6mb414t.lqUln :iJu6md1Jll 4Qt.lU<t> 
:U7qlj 

t/U7(7Ufnml] amfltjtfqp ilpwi]LimpLiul/1 (]t/fmbmU71]7UtJqu (m 

:rJ4hmrJma 
4fmbmUlhlullqu Qmpt.lllmUlt.lm 64~lluh 61Jmt.l1J 1 t.lmdm1U1q4 
'LjL.lqmt.liJm~ l 1JmhmUlm~q~m4 ll4lllu UIJ1Uf61Ubmt.lm IJm~hL.lbmiJlub 
4ZlU~'l. :4pht.lbm1J1Ubh L.lmdm1Jm94Ulnm hmUl 1Jmftllu5q1Jbrn 
4fmbmUlhlullqu LIL.lu 'l)hub U1f1ulnmh ml)mUlnh n1 IJfm ntjlql)um~ 

L.lqoehu.Qlu1mht.lq1J lmfZ44ut.lqr d~mfeluhmrJmo Zut..lu o46m1-J :d~mre 

-1UhUlm4 lu1qht.lbm1]1Ub iJrJ4t.llubmbqu ~mh Ulflulnmh omn4eq~ 

l QmpUlpo 'l IJtloL.lmZ 4t.lq1JU11Jq~L.lq¢ llu!Jb!Jmhmt.lqr l ~lUIJmhUlmtn 
IJmbmUlhlUUqu put.lql)l)lUf€11UhUlm4 t.l4 :iJUll)q~L.lq¢ mbmUlhlUllqu l 
~1U1Jm6mum 'puo!JmYJUlqlj 1Jm~5mbt.lmb 4Llq!Jlt..l1Jm{l ·~1u6ml-) 

pLiul/1 (]t/fmbmUJI]wuqu -r"9·t 

:!]flub 
t.l4~t.lmh lm 'l~!J4!:1 541Jf1Ubmllt..lmr 5md l {llUIJmUln iJZlu{l!J ~1uotnqu 
46mh ~1u1: :~lupht.lm61Jq 4~ !Jmfelu~utflutfl !J4fmiJ1Ub iJZlU!:l!J 
llupUlubmUlq4 mtnm 'Qmpt.lmUlmh llm~t.luo iJ!;llU5mb4t.lqUlnmtn dt.lq 
:uU1q4 ~mp ~ 'l qtnut..l o ~ !JQ !:JlU1Ulq4 !J4fm45hmqu IJm(ltflmtlm!JlUb 
:~1Uo41Jllmd IJ4fmt.l6 4-8 0~W .. OV IJQ (llUt.ll!mllqUl iJeul)mQt.lUtfl 
UUlq4 5lulqt.lmLjmtflm6 'l 6lu1qhmtfl ru1Jm6~ QIJ4UlQU :6flUQlU1 
Bu-%~'0 4Ulm¢nu¢!J4qlmU1¢luoq¢ 4~lu4t.lUlmiJ 1!;1 ~ 'l tlmh llupUlub 
-mUlq4 l!:J z: IJq !:JlUIJ51 6q!:J 46u1JmQLlu<D :iJo5md!Jl1 4QLIU<D 

:!]flub Ll4!:Jt.lmh l !:JlUIJmUln 
!:llUL.lfmpm04!:J IJ4fmiJ!:J44 lJt.Ju 'll1J4q1mUl¢lu1Jq¢ !:JlUUlmbm 1 l !:JlUUl 
-m6om IJUlm¢nu¢ 54!Jmt..l1J l)mbmUlm<t;nu¢ n4lq1J6mlqpm Ulm¢nuct 
-rJ4qlmUl¢1u1Jq¢ !Jtldmh !:JlUI: :dpmpllmLit/1] tjU7mc[nuctat/qlmU7c[lu(]qc[ 
tjpwtjLiUJm(J ilpwluuu amftiwftt/UJI]m tjfmbmUJmc[nuct (d 

:!:JlUot..lq€1!;1 Qmp5mb4LlqUl:lmln 
tlmh !:JlU4 %£'0 _LI1JlufdluUlt.lbZ9 4llueqn :ll1Jmf6luh451Jmlflm6 
qe ~U '1 !Jl.j!JflUb LjeflUQlUl !:JlUpQt.lmll l IJlUfGlUL.lllmZlU 

PZ 

n41qUlmljml)b iJL.lql)oiJlUfliL.lm 4fm46hmqu :b!Jmt..lq Ll4~t.lmh 1m 
.YJ{IJ4!:1 641Jf1Ubmllt.lmr ~ ~lUIJmUln li!Jlufeluhm!JlUt.lmln 4tlu1JmQt.lutfl 
!:Jluotnqu lu1r11J41 mbmUlm¢nuq; :1J4QL.lutfl ~4bluUlnt.lqr l IJm!:JIJ 1 
ohub!Jm l ~lUIJ!:l ll!JlufeluhmiJlUL.lmln 46u1JmQt.lutfl ~1uolnqll 1Ulqo4H 
mbmUlm¢nu¢ 6q!:J 4tlm1-J :64€1mh Qmt.l5muq nqlnm~mo l cnupUlnmL.l 
-Ulmln iJL.lu 'Ulqlj 4ZlU!;liJ ~4blUUln !:JlUUlm!;lq~m4 Ul)flUb Qm5m6mum 
!:JlUIJmL.liJ 11Jq !;llUIJm4 54o4ollmd IJ4fmt..l6 iJ6u1JmQL.lutfl uU1q4 61U1m1J!:J 
qlnut.l o~ :!:J1Uo41Jllmd IJ4fmt.l6 t.l.Qm6 ~u 64-8009 ~1ut.lupmllqU1 uU1q4 
5lulq1Jum~ rm1 'l ?LjUlmbmUlt.lm 4bt..lmhm~mlj QIJ4llln -h1J46 1~ s 
!:JlUIJ6mlqpm 'l)q ~lUIJm4 64o41Jllmd IJ4fmt..l6 iJtlu!JmQL.lUtfl !:JlUOt.lqp 
4Ulqh~mp :!:J1Uo41Jllmd IJ4fmt.l6 4-8 aCe, + 09) 1~1J4~ !:JlUUqUlqb IJfm 
puqlnut.l oz: UUlQ4 51Ulq1Jum~ pml UIJlUftlluhmiJlUt.lmln 4€IU1JmQt.lutfl 
1 eflUQlU1 IJmhmt.lup!Jmd 4U1mt.lU1nd1un 1!;1 Z: l)q r;nuo5mlqpm 
1J4€Imh 1~ £ mhm61)q IJm!:JblUUln :iJo6mel)iJ 4QUU<l) 

:bl)mt..lq 

1Jf1Ubmllt.lmr l !:JlUIJ5m6mum ·rulmom4!:J UlQ4 41J4Ll41n4Ul1Jmm1J4!:lm-v 
Llluoq¢ Ulmbm QmpL.lllmUlt.lm hmiJm!:Jmt> 4btJ1ut.lll44 d~mfelufmhum 
Ljllu1J5mll4noo :mt.lr 1Jm!:Jb41ut.lll44 Ljllm 1Jmhm~lu4t.lUlm1JhL.lq 
4reemt.lu¢nu¢141Jq¢ llupt.lllmUlt.lm 64~lluh 4Ul1Jq~t.lq¢ mbmUlm¢nuct 
lluphmiJlUt.lmtn ~1u6mh l Qmp1J~44 iJQUU<l) :dpmpllmLitjl] t/(]t/Lit/ln 
-t/U7(Jmm(Jt/[7m-p ilpwluuu amftiwf1t/U71]m tjfmbmUJmc[nuct (m 

HO~ 
0 == d -OH + HO~ 

HO/ 

HO~ 
111111 HOH + 0 = d -0 -~ 
mbmUlm¢nu¢ HO/ 

·iJ!:JlUL.lllm!:Jm4 

1 iJ!;11Uollq9 Ljuq!JL.lqeq ut..lmd Ljpee 1Jmhmt.lu¢nu¢ oq !:JlUIJ5m1Jmhmlll.j 
o!Jullu '1J4d~~ Ljt.lqi)Ul!Jq!:Jt.lq¢ l (llUIJmhUlmln 1JmbmUlm¢nuq; 

pLiul/1 (]t/fmbmUJmc[nu[[ Z'9 't 



bG 1 liL ub~~uwG ljwUjnLJLntJ pwGl{nrwljwG LnLOnLJ~. l{rwG 
wl{bLwgGmli 20 liL ljw~. fllgwGnl{ tJ1wljmu bG , L4W!1mGwljm~JnLU[) 
fllwnGmli L. Lnbf1wl{nrmli 38 ... 40° C-~ nbr).m4LnwqGtJ4. nL2W'1!1nL­
~JmG r).W!loGbLnl{, nr tJ1nrotJ wlipn112 oG~wg2mli 211t1 liw4wr'1wlm 
LtJGtJ Gumz~ PW!10!1nL~JnLU~g nrnz ~wtJ1n4. pwror : <Dn(10~ u4tJqpo 
hwliwrmu bG WJU UjWh[), brp 4W~[) ruwnGmli bG lib~tJuwG 

ljWUjnLJLn~ hbLn: ulimzGbfl~ qmGwqf14liwGQ hbLnL.mu bG 20 11nL4b, 2 
ctwu L. 5,5 ctwu hbLnn: <DnroG wl{wrLnl{wo t hwuwrl{mli WJG 
ctwliwuwlj, trp GumzGbrG wupnf12n4.~G qmGwqrljl{mu bG: CG11 
n(1mli, tJ1nrowGn~tJ l{b(1L.tJ L. Gb112L.tJ uwubrmli zm112 1 uu hwuLnm­
~Jwlip uGwgwo 4WL4nLJLn Of1w4tJ wnljwJnL~Jmuo wGLnbul{mli t: 
4w~tJ lib2 L4W!1mGwljl{nf1 liwGrtGb(1tJ 2WGwljQ L. Grw 
r).WUWJUnL~JnLU[I nrnzmu bG W11JnLUWlj 3-~ oqGm~JWlip: 

U11Jnluwlj 3 
4w~tJ r).WUWljW[lqmliG [lULn nbr).nLljl.IlWqWJtJ tJ1nrotJ. L. UUJuflt[Jb!l~ 

L4W(1nLUWljnL~JnLU[i 

Cfmuwqrljliwu Uwurtubflh pwuwl.J[i , L!w~r nrw4h I "w•O owoo l 
lil un 11. m f) J nL (j [1 1 litljw~mli quwhwlllwljwull 

I 

20 rn~l::i u 20 lit G. !.. w41::itl1 zwlll Lj_wUl I 4 -r11 

~wljwu 

20 rn~l::ipg 4 -11 9 utJG~t. 20 lit G. Lj_w111 3 - flll I 

uru~t. 2 ctwu ~ 
2 ctwutJg upu~t. 500 hwqwrtJg uru~t. pwlj_WflWfl 2 - fl'l 

5,5 ctwu 4 litG. 

5,5 ctwupg 500 hwqwrrg LW4 1 - ru 

w41::itl1 ~wljwu 

26 

p) fl.bfJmfttnwqw;{ltJ t/mru:JwrftnullJ abqwqmr/ltJ/7 hbtn: 

r-. Lnw(1pbrm~JmG li~G~ WJU G4wrwqrwo~. nbqwqmr~GtJ 

tJ1nroG w4bLtJ 4wr6wLnL. t L. Glimz~ qmGwl{nruwG hwuwr 
oqlilwqnrol{mli t nbqwqm[l~GtJ Gb!14WlfrLOnLJ~ : rawru ljw~tJG 
nbqwqm(1~Go lllWL~U t 4WUlnLJLn qnLJG, tJulj l{brwljwGqGliwG 
dwliwGwlj Grw qnLJGo tJ1nflll{mli t liwGmzwljwqnLJGtJg u~G~L. 
l{W!lr).WO,nLJG, tJulj hbLnWO,WJnLU l{W!lr).WO,nLJG qmGwl{nrmu[) 
wGhbLnwGmu t: 

C12H7N04 
nl:iqwqmpru 

(ljWUJnLJlfl) 

0 +2H 

nbqwpm:jlru 

(lJ.Wfli)WCinLJU) 

... 
lfb hr!frnnbqwrm:Pru 

(uUJrlflwlj) 

<Dnror oG~wg2o: ULnbrtJLrqwgl{wo tJ1nrowGn~Gbrr ub2 
LQCimli bG 1 0-wl.jwG liL ljw~ L. 1 LiL nbqwqmrtJG~ pwGl{n(1wljwG 
Gbr4wLmOnLJ~: <Dn(1owGn~Gbf1[1 nbm~Gb fllgwGGb(1nl{ tJ1wljmli bG, 
2 .. . 3 wGqwli qqmznrbG zmn LnWLtJu L. mbf1wl{nrmli 38 ... 40° C-r 
nbr).mljmwqGtJljmli: ulimzGbrtJ qmGwtJ1nruliwGo hbmL.mu bG 20 
[lnUJbtJg L. 1 ctwutJg hbl.Iln: <DnrotJ wupn112 oG~wg2mu GumzGbro 
Ujblll2 t UjWhU.jwGbL wrL.tJ nLf1f1Wlj~ 6wnwqwj~Gbr~g : 

UmmquwGo bG~wljw ljw~tJ I").WUIJ nrnzmli bG bLGbLnl{ 
WI1JnLUWlj 4-tJg : 
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YWptJ 

'lWU[l 

1 - tJu 

2 - 11'1 

3 - 11'1 

~· 

4 - 11'1 

Urumuw4 4 
YWJ3~ 1fWUWJUnLJ3JWO npn2bLO oum nbqwqmp~O~ 4lnpo~ 

YWptJ Qmuwljlntu- YwptJ qmJU[l LJwu11tub11tl 

quwhw- uwu .QWUWLH.) 

LnW4Wu[l Lnltnll.nLPJnLU[l 
1 Lit4wpmu 

[Wl{ 1 ctwu hbLnn 4WUjLnWUjnll.- 500 hwq.L4w4wu 

UjWLnWQnlju 

pwl{WI1l'JI1 1 ctwli hbLnn 4WL4LnWUW- 500 hwq. L~tlu~.t.. 

UnL2W4WQnLJU 4 LitG 

l{WLn 1 ctwli hbLnn l{WI1'lWQnLJU 4 -tJg utJ!i~l.t 20 Litli 

4wliuL4tJLnw4 

2wLn l{wLn I utJu~l.t 20 11 nL4. UL4t1Lnw4 20 Litu-tJg PWI1011 

1.6.4. '-twmwfwqw;/70 t/mruJ 

YwmwLwqwu Lllwmljwumu t 6brtflnrt 4>bfllibumubfl~ !fwu~u: 
YWLilWLwqwu ulljwummu t 211w6u~ LllbflOflU~If~ flWJflWJLiwuo. n(1~ 

hbmlLwufln4. wnw2wumu t 2nL(l lL linLblJnLLWJ~U f}f}4_w6~0. 

2H202 _____... 02 + 2H20 

=i~4.wu1f ljbu!fwurubptlg (uwULntlmr LL 4fl6fl~ WJL h~4.wu!fm­
J3Jmuubptl lfblljflnLU) umwg4_w6 ljWf}~ ljWLilWLWqWJ~ LljW(1nLUW-
4nLJ3JnLUQ pw(lO(l t. n(lQ pwgwmp4_mu t Ljwf}~ Lib2 ub6 flWUWljm­
f}JWUp LbJljng~mubp o040bLn4.: 'lpwurg bL0bLn4.· 4wf3~ 

4WLilWLWqWJtl0 wljmtl4_nLf}JWU n(1n2UWU brtWUWljQ oq.mwq.n(16mu bu 
htl4_wulf ljbu!fwurubp~ Ljwf}~ hWJLilUWpbpuwu hwuwp: 
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(\)npor QUJ3W9flQ: YWLilWLwqwu npn2nu.:i bu hwmmlj 
l1uJLnUJLUJqCtr4GbrmuJ: l>muljb~ ljwmwLwqOtJ4o hwflf3 hwmw4n4. 
qLwfiu.J6i.J. uJunp t. n(1~ ub2 1fp4.w6 t nbm~ub tugwu~ 4.flw wli(1wg4_w6 
mu0tn~libl11(1b(1~ pwdwuw6 tunrtn4_w4 (Oljw(l 3): 

3 

u4WI1 3. lJm!i4btJ 4WLnW[WqlitJ4. 

1 - qlwuwoL. ur4.w4. 2- ljnuwoL. tunrtn4.w4. 3- nbmtJub tugwu 

1. 7. PLnfl/lfJOI:ifl/1 nflnznuJo ljwpnuJ 

Ubf}nlf~ tmf}JnLUQ ljwjwumu t U(1W0mu, n(1 ljwf3tl Ljwqumu 
brtw6 fJLr1(1~1fUb(1Q Ltlntuwq!fmli bu W(16Wf}~ u~LI1(1WLI1~ hbm 
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NaCI + AgN03 = NaN03 + AgCI 1 

bflp NaCI-r lflrt.l pwGwLJQ t.Pn11Jwq11mu t AgN03 -r hblil , 
4bf12t'JGu LnLOnLJ~r wt.lbLnf111 Ljw~rLD l.JwLrmu pflnliwlil rGI1r4wlilnf1tJ 
hblil LilWLru t wrumuwljwfllirfl qmJGr lllflOwpr pflnUWLil, n[l(! QnLJQ t 
LilWLru LilrlilflliWG Wt.lWfllil(! 

2AgN03 + K2 Cr04 = 2KN03 + Ag 2 Cr04 

cDnf1or QGpwgpQ: cDnflOQ uljumu bG Ljw,ar ulllrliluJLjmgGbf1Q 
GulilbgGbLnLt l! pwlim4r ulilwgmlinLt: 'llrlllblilnt.l l wt.hmli bG 20 LiL 
Ljw~ l! LQGmu 200 UL-ng urt.tw4r lib2. llJwnGmu 10 liL 20%-ng 
wumurGr UnLL:PWLilr l! 8 UL 2 N UWLilflrmur hrl1flO.EUI111r LnLOnLJ~r 
hblil : UrLtw4r 6w4ww 2flnLt hwugGmu bG urGl l! l wt.hwGrziJ , LWLl 
llJwnGmu l! pwlimu :PrLLilflWPf1~nLt 1 oo LiL-ng ur4w4r ub2: s:?wumljtJ 
100 liLLI1Df1WLfln11Jmu bG 250 liL-ng urt.lwljjl lib2 , nf1LI1bf1 w4bLwgGmu 
bG 1 liL l.JwLt'lnlli pflnliwlilr 1 0%-ng LnLOnLJp l! LilrlilflnLU WflOwpr 
GrlilflWLilr 0,02817 N LnLOnLJ~mt (4,778 q AgN03 1 L 2flnLU, LnLOnLJPr 
1 Ul hWUWlliWLilWU!lJwGmu t .QLnflr 1 uq-ru) urGll! Wf1JnLUWlJWf1Ujlf1 
bflwGqr ulilwgmlio : Ut'JGll! LiljllilflblQ LW4limur ~11pn4 hwunq4mli 
bG , nf1 hbf1m4r nbwljgtJwG [bqnp t : SjllilflliwG 4f1w 6w11JuLtw6 
wf16w~r urlilflwlilr Lmomwr pwuwl.Jo . pwqliwlllwlilljwo 1 o-n4. 
gmJg t LilwLru J:nnf1ri1Gbrr pwGwl.Jo (uq-nt.l) 100 uL ~w~mu : s:?Lnflr 
(%) pwGw4o nf1nzbLm hwuwr ulilwgt.two ~rt.lo pwctwGmu bG 1 ooo-r 
L! hblilwqnLI1Ltnf14wpjl llJLilm~JWG 4f1w: 

1.8. 4w[gj1mt1/7 nf1nzmt1[J /jW{}nLU 
(ljntlll/f bpunt1blllf7/71! l:irzwuwlj) 

4nlil4Lb.Eunliblilflt'J4 Lilt'llilflnLliQ ht'JliG4w6 t 4wLgrmutJ l! 
Lilflt'JLnGtJ t.hn11Jwql1bQnL~JWG 4flw, nrt'J hbLI1l!wGpn4 l.JwLgt'JmliQ 
ulllt'JLilwljmgGbflt'J l! ~nu:Pnflt'J litJwgmuGbflt'J9 wGgGmu t LnLOnLJPr 
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ub2: 4WL9tlnLlir hblil nbwljgrwJr lib2 lULilWO LilflrLnGr w4bLQnLljQ 
l.JwL9rmur mnrr11r Lm6mJ~n4 Lilrlilflmu bG : 

ct>nr~r QG~wgpo: Ur4w4r ub2 LQGmu bu 90 liL pnrwo 2mr. 
5 liL LJwtrmur hr11roputJ11. 5 liL hblilwqnli14nf1 Ljwp l! o,o5 q tJGI1r4w­
mnrwJrG 11JwnunLf111 (nflQ l4WLilflWULI14mli t 0,1 :PlnL0!1bl.Junurg l! 
10 q uwlilrrmur f1Lnrr11r9) : Unw2wgn11 t.Pw~rLwJrG GuLI14wopo 
nrnzuwG (!G~wgptJG lr llJwGqwrmu: UGQGI1hWLI1 11JwnGbLn4 Uf14w4r 
lib2 w4bLwgGmu bG 3,5 UL LI111rLnG P-r LnLOmjp: "Luli14LUOf1(! l4bLI1p t 
Lflrt.l LnL6t.ltJ, rulj LnLOnLWQ ULilWGw 11bf1GWljWf1UtJfl qmGw4nrmu: 
u11 t.twl.Jr lliWflmGwl.Jm~JmGo LJwLgrmu f1Lnflrl1r Lm6mJpnLt Lilrlilflmu 
bG urGll! LjwGwl qnLJGr Wt1W2WUWLQ: Q.mjGQ t.hnllJLtmu t LnLOnLJPr 
ub4 LJwPrLrg: 

t2mqwhbn wugljwgGmli bG lliWflWlll (wnwGg Ljw~tJ) t.hnflOQ: 
4wLgrmur lliWflnLGwljmpJnLU(! (% X 1 0"3) nrnzmli bG hblill!JWl 
pwGwol!ml. 

nf1LI1bf1. 

4 = 40 000 (V0 - V)/p (12) . 

Vo,V-G -4WLgtJmutJ mnf1t'JI1t'J LnLOnLJPt'J 
pwGwljG t, n[lQ hwUWl4WLI1WUI1Jw­
Gwpwf1 6w11Ju4bL t ht'JuGwljwG l! 
lliWflWlll LnLOnLJpGbfltJ LlflW, liL, 

p- G- l.Jwpr llJLilmpJmGo . 4q1u3
: 

1.9. '1Jrzuoj7 ~ bf7/jW{}/7 hWjlllUWpbf7nllf[J /jW{}/7 tJbp 
(nf7w/jwljwu !]bwljgj7wlibf7) 

bpb l4WhwG24mu t LjwptJ lib2 lllrtGor l! brl.JwptJ wnljw­
JnL~Jwu uwutJG wrwq bq[lwljwgm~JmG wGbL, oqlilwqn[l6mu bG 
hblill!JWL nrwljwljwu nbwljgtJwGbi1Q: 

'flrtGCitJ hwJLI1Gwpbf1muo: Pwctwljt'J lib2 Ljznmli bG 10 q li~bflp, 
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wuw6, hlllifll11 liLflbg!lGn!lliWLLnLOnlJJ}IlG Ljwu llli1LI1114nf1 ppLjmpJWG 
ublj wumr!lwG!lG hwliWLljWLI1WutuwGmli t 0,009 q 4wpGwppm: 

un11 Ljpw6 Ljwpll m!lLI111lJ.nf1 pplJ.nLPJnlUIJ mwmwGt.J.mu t 
16 ... 18°1cl uwhuwGGb11mli Ll L4WJLiwGuJlJ.n114.w6 t G11w Lib2 qmG4.nf1 
LjwqbllGil (6 .. . 8°1cl) , 4Jnu4JnpwljwG pp4.11 Ll 411mpnGwpp4.11 Wf'lbrll 
(5 .. . 7°1cl) Ll LnL6lJ.w6 w6tuwf}P4.11 (2°10) wnljWJnLPJWUp: 

srmruwG ctwuwGwlj NaOH -o tJlntuwqflmli t 4wLgllmur 

llllhllllrn4Jnu4Jwml1 hbm hblllllJWL nbwljg!lwJnlJ.. 

UJGmhbmll ~bqnQ LJwLgllmlill hllflrn:Pnu:PwlllQ Guml.j_w6Q t 
LI1WLI1U ~bqnfl LJwLg!lmlill 4Jnu4Jwmr Ol.!mf wG2wLI1bLnt.J. 
:pnu:PnllwLJwG ppmG. 

4wpi1G (QGflmGt.J.w6 t1bpnfll1 hwuwOwJG) 2nl(l wlJ.bLwgGbLm 
flGL4flnLli PW!lO!lwGmli t l{wLgllmlill hllliGwJilG 4Jnu4Jwmr 
Lnt6bLjlntpJmGo: Pwgr WJil , hllllrnLilqll hbmllwGJ?nt.J. LJWLQ~lnLLill 
hrllrn:Pnu4Jwmo t.J.bpwot.J.mu t 4wLgrmur:Pnu:PLumr . 

CaH P04 + 2H20 = Ca(OH)2 + H3P04 
2CaHP04 + Ca(OH)2 = Ca 3(P04)2+ 2H,O 

l").pw hllliwG t.J.rw . Ljwpo 0,1 N hllliflll Lm6nLJpn4. mrm!lbLilu . 
4114Gw411 ~wtJln4. 2mr wlJ.bLwgGbLn4.. ppt.J.mpJwG wuUlr!lwGo 2°1cl 
t.flnflr t, QwG Ljwp!J wnwGg 21111 mrm11LI1bLI1u : 

<I>n11o11 QUPW9fll::!: U11t.J.wljl1 Lib2 LQGmu bG 10 LiL ummquwG 
bGpwljw Ljwp, t.J.rwu wt.J.bLwgGmu 20 LiL pnrwo 2mr Ll 3 4wPI1L 
~bGnL4JLI1WLbi1GI1 1%-wGng WLLJnhnLWJPU LnL6nLJP: tuwnUbLn4. 
u11 t.J.w411 L4w 11muwljmpJmuo· mrmrmu bu uwm,rmur hllfllloflullflll 
0,1 N LnLOnLJpnt.J., uru~Ll 1 pnLljbmli ~wGhbmwgnf1 pwg-lJ.WilflWQnLJ!i 
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tpwuqll umwgmuo: 
4wpl1 ppt.J.mpjmGo lcljnpGb!lll wumr!lwGGbpnt.J. WI1LI1WhWJ-

LI1bLnl hwliw(l LI11llll11UWG lJ.!lW 6wtuut.J.w6 hllliflll flWUWljQ 
pwqliWL4WLI1LjnLU bG 1 0-nl.j_: 

2. 1.2. ICJpt.fmp;wu n11n2blf! uwhtJwuw;fJu brzwuwljnt.f 

UwuuwjwljwG wGwL!lqGbpll flOLljflnLU uwhuwGWJ!lG 
ppl.j_mpJWU npnzuwG Libpnflnt.J. LljW(lqmu bG , pb W!lflJnfl Ljwp!l 
ppl.j_mpJmGQ pwt.J.wrw11m~ Li t uwhuwGt.J.w6 GnpliwJrG : 

<I>n11o11 oGpwgQ(!: Cmwmrt.J.jlG WU!lwgGmu bG t.fmllowGnpGb!l 
QULI1 GumzGbpll Pt.J.Il: U!lWG!lg JnLI1WflWG~JnLI111 Lib2 PJnl!lbLI1!1g LQGmu 
bG 0,1 N tllllifl, n1111 QwGw4o n11nzmu bG oum uwhuwGwJilG 
ppl.j_ntpjwG Lib6mpJwG. 

UwhliwGwj(lG 13f34.nLf3JnLG , 0 1Cl 18 19 20 21 22 

~rli21l J?WGwl.n~ . lit-n4. 0,90 0,95 1,00 1,05 1 '1 0 

UJGmhbmll JnL!lWQW!iHnll• tJln!low!inpllG wt.J.bLwgGmu bG 
10-wl.jwG LiL pn11w6 2mr Ll2-wljwG LjwpllL 4JbGnL4JlilWLbi1GI1 Lnl16mw 
3mpwQw!i~JnLI1 :PuwqwJI19 Ljwpo ~wtJlwGnpnt.J. LQGmu bG 
tJlnrowGnpr Lib2 Ll tuwnGmu: tpb Ljwpo qmGwql144.mli t, 
Gzwuwljmu t, nr o,w ppt.J.mpJmGQ pw11or t uwhuwUwJrG 
ppt.J.mp1mor9: 

2. 1.3. ICJptfmp;wu nf7n2bf!J brzwgtJwu ifmf7ontj 

4wp!l pw[llinLpJnLUQ npnzmli b(j Gpw npnz flWUwljmpJnLUQ 
Ljlnrow!inpr ub2 bnwgGbLm zGnrhllt.J.: UJu t.f1nroo 4rrwmtmu t 
Lljwumbp!lqwguwG hwliW[l Ljwpr L41lLI1WU!lnLPJnLUQ nrnzbL!lU, flWUjl 
n(l 25°1cl-11g PW(lO(l ppt.J.mpjwlip Ljwp!J bnwgGbLilU uwljW(lfllJ.mli t: 
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UyLnhl{ ppl{mf}JnLUQ nrnzmu bG wqwLn 2flW6ur rnuubrll 
(W) pwuwyml l..t wrLnwhwJLnmu GrwGg ynugbDLnrwgpwJr 
pwgwuwywu LnqwrrpumJ. pH-nl{: 

4wpr pH-Q hruuwywumu ULnmqmu b[i ruflllYWLnnflWJilu 
prJ.pnl{ ywli hwLnmy pH-~wlf1r~r oqunLf}JWLip : · pH-~wlf1r~r 

huwrwl{n[lnLf}JnLUU WJU t. nr wnwGg WUUJLhq ljWLnWflDLnL , pH-r 
ub6mpjmurg bLGbLnl{, hwLnmy wrumuwyr oqGmpJWUP (WrtJmuwy 
5) ywrbLr t qwrtwlf1wr ywqlibL Gwl..t ywpr LnhLnfll{nrt ppl{mpJwG 
uwurG: 

Urumuw4 5 
pH-r GzwuwympJwG l{bf1whwzl{bLQ LnhLnrl{nrt ppl{mpJwG 

~nu.'i ~w~ 'Tl wulilbnhqwgL.jwo ~w~ 

pH-jl u2wuw4ntp)wG mtHnpl{nrt pH-jl G2wGw4nL~Jwu mjlmpl{nrt 

mwmwul'iwu ~~l{nt~J wu lilwmwullwu l'~~nt):'Jwu 

uwhl'iw uEi t!l[l wumhCiwu!l uwhllwuut11r UJUl11ilCiLU(ip 

6,74 ... 6,70 16 6.68 ... 6,64 16 

6,69 ... 6,65 17 6,63 ... 6,58 17 

6,64 ... 6,58 18 6,57 ... 6.52 18 

6,57 ... 6,52 19 6,51..6,46 19 

6,51 ... 6,46 20 6,45 ... 6,40 20 

6,45 ... 6,40 21 6,39 .. . 6,35 21 

6,39 ... 6,35 22 6,34 ... 6,30 22 

6,34 ... 6,30 23 6,29 ... 6,24 23 

<Dnri:lr (lGpwgp(l: UztuwLnwGpQ uyubLntQ unLn 30 rn1.4b 
wnw2 l4nLnbGgrnubLnfl(l urwgGmu bG tLbYLnflwywu hnuwuppG, 
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nr LLjbuo.r WJG LnwpwGw: Pwctwyr ub2 L9Gmu bG (40 ± 5) LiL ywp l..t 
oOllrJ.limu tLbYLnflnflubro : Um ~whrg 1 0 ... 15 l{WJflYJWD wOg 
uWUflrtWYh l{rw ULWPQ gnljg t LnWLhU pH-r LnWU l..t 
hW[1JnLflbflnflflW4wG UWUbflQ: 

uwtunrfl Dumzr uuwgmyDbflQ hbnwgDbLnt UL4WLnw4nl{, unr 
wOwLhqrg wnw2. tLt4Lnflnf1UbflQ Ll{wumu bu pnrwo 2rnl{: 
UztuLuLnwGpG wl{wf1LnDLnL9 hbLnn tLbYLnflnflObflQ L4bLnp t QUYrJ.LibL L.t 

LljwhbL pnrwo 2rr ub2: 

2.2. 4wpj7 pmjJb(lWjUnL/)jWU i.J pm.!JbflWJ/7/J UJW(lnf]nL/)jW/J 
nf7nznulf! 

Pm~bflWJUnLf}JnLGQ hbLnwqnLnbLru tLb4LnflW~wlf1wywG 

Lll!1Lni1UWU brtwOwynl{ unl{nrwpwr nrnzmu bG ywpr pm~b[lWJhG 
l.llwrnrJ.nLpJmuo oqU1wqnp6bLn4 l4nLnbugrn~wlf1r~ . ywu LnhLnruwG 
bqwuwynl{ oqLnwqnr6b tnl{ ruflr4wLnnfl , nrQ Lf1ntumu t rr qmJUQ 
pH-hg 4wtul{w6: 

2.2. 1. S/7t.nf7tlw/J brzw/Jwf; IJUt.n 'IJWf b/JL;n;/7 

1puGwJrG LnhLnflliwu hwuwr oqLnwqnromu bu ~bDnL~Lnw­
LbllO llD'lllYwLnnflQ (pH = 8,2) Ll ppl{wJpup hwuwr LibPhLYWflUhfl 
(pH = 4,7): bpb ywpr hwuwr ouflmOmu bu pH = 6,8. w1.4w wJD 
hruer 0,1 N LnLOnLJpnl{ LnhLnflbLPU 100 LiL 4wpru owtuul{mu t unLn 
15 Li L. ru4 ppl{wJrG LnhLnflUWU ctwuwGwy 0,1 N Wr)Wppl{p Limn 20 UL 
lnLOnLJp: UJUL4!lunl{, h!lliDwJrO LnhLnfluWD ctwuwGwy NaOH-11 0,1 N 
Lnt6nLJpp 15 LiL-Q pH-Il ub6mpJnLU(l pwri:lrwgOmu t 8,2-6 ,8 =1,4-nl{, 
hu ll HCI-r o. 1 N Lm6mJpr 20 LiL-Q pH-r ubompJmGo Lf1nprwgunu.'i t 
6,8 - 4,7 = 2, 1-nl{: ruwDwLnl{ pm~bflWJUnLf}JWU pl{bflQ l..t pH-p 
ubompJmGGbrr LnwflpbrmpJmGo. hbzLn t nrnzbL pm~brwJrG 
l.llWflnrtmpJmGo: 

<Dnror (lGpwgp(l : Url{wymu brtw6 10 LiL yw~rG wl{bLwgOmu 
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2. 3.2. 4w1g/mulw{/wu u jJnujJwmw;flu t/m17ow17{/nuJub17 

Pwriari 2b11LiwUtnti6wGmli 4wpti 4wJmGmpJmGo 4wtuLJ.wo t 
Griw w11wJtiG 4wqlitig: Uti 4n11Litig 4wLgtimliw4wG !i LiwqGtimliw4wG 
wribrili Liti2L., uimu 4nri.utig· 4'1LI111nGwpp4.witiG Li. ~nu~nriwpp4.witiG. 
l..llbU1.Q t uwhliwGLJ.ti nrinzw4ti hw11wpb11mpJmG: 1w4wnw4 11bl..ll.Qmli. 
bnwguwG ctwuwGw4 4wpti Lil..llliLI1w4mgGbpo Liw4wr114.mli bG: 4wpti 
Glimzti Lib2 wlJ.bLwgGbLnlJ. CaCl2 -ti 4wli KH2P04 -ti wlJ.bLgm40· 
tuwtull1mli bG w11wJtiG hwt.lwuwrw4znmpimGo Li. Gumzti mwnw­
gmutig hbU1n nrnzmu bG ltWJnLGWflWflli UjWhwG20: 

w) 4w19flnu.Jwqwu 1./m17ow17{/nuJ oum Cmw1pb17qf7 
<Dnrati oGpwgeo: <DnpawGnpti Lib2 LQGmli bG 10 uL 4wp L. 

0,5 UL 1 %-ng CaCb-ti LnL6nLJp, LW4. tuwnGn~Li Li. L)inrawGnpo 
4 rnl..llbnl{ oG411Linul bnwgn11 2rwJtiG pw11Gti!?ti Lib2: <DnrawGnpo 
hwGmli bG pw11Gtintig, LllWllbgGmli L.11till1mu· wnw2wgb

0

L bG Wflfl.Jn.Q 
Lil..llliLI1w4mgGbpti LjlwptiLGbro: Ullltill1wltmgti brli.wgn11 uw4wrf1.­
LJ.w6.QD LJ.4wJmu t. nr 4WPIJ 2b11Liw4wJmG lt: 

p) JJnujJn17w;flu 1./m17ow17{/nu.J 
<Dnrati oGpwg.Q[!: <DnpawGnpti Lib2 4wpngti4nLJ. lwLjlmli bG 

10 UL Ltwp, wLl.bLwgGmu 1 UL KH2P04 -ti LnL6nLjp (68, 1 q 1 L 2rti 4.rw): 
tuwnGbLn4. LjlnriawGnpti 1..llWflmGw4mpJnLG[!' WJG [!u411Limli bG 
5 rnl..llbnLJ. bnwgn11 pw11.Gtie: 'T\w11bgmlitig hburn UU1mqmli bG 4wpti 
4.ti6wLu:f Lil..lltimw4mgti Liw4wr11mlio, wGqwli hwqtit.l bpL.wgn11. 
Li4WJnLLi t. nr 4wpo 2b11uw4wimG lt L. UU1bl111LtiqwguwG bGpw4w lt: 
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3. t.iurar ~r~r4U4Uu 1ust.intra3ntuutrr 
1tSU~nsntUC 

3. 1. 4wpf1 fu1.11mp;wu nf1n2nul1J 

4wpti tummpJmGo 20° C -mli Griw qwGq4.w6ti hwrwpbpm­
pJmGu t 4° c -ti LI1W4 qll1Gl{n11 Li!iL.GnLJG 6w4.wLti pnrw6 2rti 
qu1Gq.t.lw6tiG: 4wpjl [uU1mpJmGo nrnznul bG hwmmlt wrL.nubLI1!1li. 
tWltiilnl)bGutilibU1fl'1 oq.GmpJwup: UGwpwU1 4wpti tummpJmG[! 
mwU1wGL{mu t 1027 ... 1032 -ti 4q/u 3 (27 ... 32° U) uwhuwGGbpmu: 
4wpjl [uU1mpimGo l..llbU1.Q t nrnzbL ltP'19 wnGLJ.wqG 2 dwu hbmn, 
nrl..llbuqjl lUJlf [!Gpwg.Qmli Grw ub2 lllWflnLGw44.n11 q.wqbp[! gG11bG: 

<Dnpati [!Gpwg.Q(!: 250 UL-ng QLWGti Lib2 UjWU1li 4.11WJn4. . 
qq.mzmpJWLip Lg Gm Li bG 15 .. . 25°C-ti 2nlfl2 200 UL uwtuwl..llbu LW4. 
tuwnGL{w6 4wp: Lw4U1nl)bGujlubU1fl[! uwhmG 4bril..lln4. oG411.umu bG 
Ltwpjl Lib2 L. pnLJL U1WLPLI, nr wqwU1 Ln11w: trip LW4LI1nl)bGutiubU1flli 
mwU1wGmliGbf1Q 11w11wrimli bG, qrti bG wnGmu 2bruwlwLjlti Li. 

wrbnlibmriti gmgwGtizGbro: 
1wzLJ.wri4o 4wmwrmu bG LW4mn11bGupubU1flli 0,001 Li. 

2b11LiwlwLjl'1 0,5 wumti6wGjl 6zU1mpJwlip' ubGtiu4ti l{brtiG 

uwhliwGtig: 
UmmqliwG ctwliwGw4 4wpti 2brliwumjl6wGo. bpb mritiri 

20° C t, WlllW wribnlibmrti gmgmlio 4hwliwl..llWU1WLI[uwGti Grw 
tiriw4wC1 tummpJWLIQ , pwJg, bpb WJG 20° C -pg pwfll'lfl 4wli gw6r t, 
w1..4w uU1gGmli bG 2b11LiwJjlG m1111nur Gpw JnLflW.QWGLJnLfl 
wumti6wGjlG 0,0002 q/uli3 -ti 4wli 0,2° U-'1 Lwl)inlJ.: OG11 nrmu, 20 -tig 
gwor 2bpuwumtitSwGp llbl..ll.QnLLi m1111LiwG PliLlD W[lbnubUlflli 
gmgmutig hwGmu bG , tiu4 pwporti fl.bl.ll.Qmli · q.muwrimu: OritiGw4. 
bpb 4wpti 2brumpJmGo hwl{wuwri t 23° C-jl, tiu4 [uU1mpJmG[! 
1,028 q/uli3 (4wli 28° U). WlllW 2brliwJtiG m1111mli[! ltLtiG'1 (23 - 20) x 
0,0002 = 0,0006 (4wli (23 - 20) x 0,2 = 0,6° U): nL'l.'lliwG pill{[! 
wribnlibmf1'1 gmgmutiG qmliwpbLnL9 hbU1n 4wpti LjlwuU1wgti 
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tuuimpJmGQ 4Lf1Gfl 1,028 + 0,0006 = 1,0286 q/uu3 (4wli 28 + 0 ,6 = 
28,6° U): 

3.2. 4wpfl uwomgfll;mp;wu nf1n2mil[J 

~brim4fl liw6mgf14mpJmGo 4wli Cib(1.Qfl0 zljinu'iQ, G(lW 
zb11uib11'1 Lib4o li1muti G4wuiliwlip hwrwpbrw4wG uibriwzwrctr 
11fluWflf1nLPJWCi hGwrwl{nf1nLpJmGG t: Liwpp uw6mgfl4mpjwG lifl2flO 
wpctb.Q[J (20° C-nu.l) l.jwqlinu.l t 1.8 x 10-3 'T\w x t.l (1,3 x 10-3 ... 2,2 x 
x 10-

3 
'T\w x t.l uwhliwGGbpmli): Uw6mgf14mpJWG 4rw wnwGaGw~bu 

mctb11 wq11bgmpJmG t mGbGmu 4wqbf1GQ li. 4wpGw1nu10· 4wqbf1Gfl 
uflgbLGbflfl Lt Jm11wq011/14Gbf1fl 11flu~bpuflw4wOmpJmGo: 

¢>nriafl oOpwg.Qo: Ou4_WLflP uw6mgfl4wLwlfijl Lib2 (G4wr 4) 

li4w11 4. OulJ.wu1r uw6mg~4w!w~ 
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11111[1 t"tinrim.J.w4m.J. LQGnul bu 10 UL 2nq1 (2flP 2briuwuuip6wOo UjbU1Q t 
1lilil1 6flzui 20° C): UJOmhbUlL. uw6mgti4wLwLflfl uJnLU 6WJf1pG 
l1111qg11w6 nbU1jlGb tunr1m.J.w4'1 Lifl2ngnt.J. qG11ti4fl lib2 Gb(166mli bG 
11qL1pwG 2nLfl , nri Griw uw4w1111w4o ub4 uwGuipubuirint.J. j'.!WflOfl LflGp 
1(li(llifl Opzflg: l.ibr66LiwG ctwliwGw4 hbuiL.mG bO, n111..4buqfl 
1)111qwGnpwJflG tunrim.J.w4flg Ob(l.Qli. quiOt.lnri tunrint.lw4mli 2mr iliGw: 
ldnriGmli bG, nr hbrim4Q wqWUl bUl hnup: t11p U(lW uw4wr11w4Q 
hwuunul t 4.brpG GpzflG, wztuwuibgOmli bO 4_wJr4Jw0wLwLflo: UJO 
l~wGqJjbgGmli bG, bpp hbrtm4o gw6 t ti2Gnul upGLl.i. Cib(l.Qup Gtizo: UJu 
61.i.nt.J. n11n2nul bG liwqwOnpwJflG tunrin4.w4m.J. hbrim4ti wruiwhnuuwG 
wrwqmpJmGQ: 1brim4fl hnuliwG uiL.nrimpJntO(! npnzmtl bu 3 
wOqwli : U1Gmhb1.I1L. 2m110 flWU1W(14mli bG, Liw6mgfl4WiWlflO tlfl 
wGqwli nrinrimli WJG 4wpml. nrti Liw6mgf14mpjmGo 1..4bUl.Q t nrmzbL: 
UJOmhbuiu 2f1fl hbU1 4wuiwrw6 ljin(lOQ GnLJG aL.n4_ 4fl4Gnu.l bG 4wpfl 
hwliwri:Liwpfl hwrwpbf1W4WG uw6mgfl4mpjnLUQ ('T\w X 4_) n11nzmli 
bG hbUlL.JWL pw0waun4.· 

npuibri· 

.rz 
d·t · .CZ y 

d y · ti ' 
(15) 

rn r 

d -Ci - 4w!}fl tuuimpJmOG t, 4q/li3 , 

t - G - 4wpfl hnuliwG ctwliwGw4wlifl2ngo, t.J., 
t 1 - Ci - 211ti hnuliwCt ctwliwGwl.jwufl2ngo. 4_, 
d2-o- 211ti tuuimpJmGo 20° C-mu 

(998.3 4q1u3
), 

112-o - 2rti Liw6mgfll.jmp1mGo 20° C -mu 
(1,0032 X 10"3 'T\w X L.l} : 
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4wp~ uwnbguwG 2b11uwumj16wG~ n11nzuwG hwuw11 
oqmwqn116mu bG hwmmlj uw11e· '-l11~nuljn~ (Gljw116): 
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u~wfl 6. Otmetl ~flpnu~nll.( 

1- llbljmuwgl{wa wCinp, 2- Cillm2t1 hwllw[l ttlnf16wCinp, 3 - uwnmJgtl PJnL[lbrJ.Cib[l 

UlWIJl[lWUIJlblnL hWUW[l ttln[16w(inp, 4 - OrJ.Wljnl{ llblilWrJ.WlW[l, 5 - tugwCi , 

6 - PbljllwCitl 2b[lllw ~wttl. 7 - tun2npwgmjg, 8 - lilbfuCitlljwljwCi 2b[1UW!Wttl . 

9 - Cillm2t1 hwllw[l tuwnCitl ~ . 10 - uwnbgCinrJ. tuwnCintfl'ltl hwuw[l tuwnCitl!. 

11 - ljwttlwfltl~ . 12- tugorJ.wlj : 

4rtmuljn~j1 brtwGwljm{ Ljw11bL~ t GwlA nrmzbL Ljwp~G 21111 
w4_bLwguwG wum~6wGo: 

<Dn11a~ QGpwge(!: 4wp~ uwnbgliwG 2b11liwum~6wGj1 

n11 nzuwG G~wmwljn4_ 2b11liwlibljm.uwg4w6 wGnp~ . lib2 L9Gmu bG 
uwngwwflLUJjlG tuwnGnLI1fl, nn~ 2b11liwumj16wGo (-3 ... -5)° C t: 4wpj1 

12 wuw4rJ lflnl1awGnpmu· 35 ... 50 liL t, 2b11liw~w41~ 6WJI1~9 li~G~IA 

t.(mnawGnpjl hwmwlj~ hbnwLtn11nLPJnLGQ ~bme t L~Gj11 ,5 uu: 
uwtuo11ne li~G ~ IA 1° c ~w11b911w6 Ljwpo L9Gmli bG 

Lfln!lOUJfJnp~ lib2, nl1(! lflwljmu bG tugwGnLt: <Dni10WGnpo GlimznLl 
[JGLif'lUnLLi bG uwngwrtWJ~G tuwnGm11flll lib2. ~ulj wGnpo lflwljmli 
Ljwt.flwrr~nLl. nro tuwnu~~~ hwliWI1 mujl wuge. tuwnurm ~lllll1Llmli 
t 1 l.1.Jlll/Ll w11wqmpJwlip : brp 2b11wumj16wG[! I12Gmli t bGpwfli1Llnrt 
uwnbguwG 4bll1~g 1° C-nLt. lf1n11awGnpj1 lib2 wGgpnLl umgGmli bu 
uwnbgLlw6 Ljwp~ li~ PJnL11brt. nrr GLl.JWlllWI.j[! ' PJnLflbrtWQUWU 
[1Gpwggt'J md'b11_wgmuG t: b11p uGfll14r UJnLGQ pw11orwumli t , LjwpQ 
wuhrwctbzt.n t zwrmuwljtl tuwnubl 30 LlWJilljJWli~ QGpwgemu, pulj 
hbt.nn ublJ nnl.1.JbnLl WJG l.1.Jbme t flWflwrbgGbt: 4wpj1 uwngwpJnqlbrtr 
wl{bLLUQUGlnLQ 90 4_wjflljjWU wug UUflP411 UjnLUQ unLtn11LUPLU11 
~wuqumu t: 4wpo 3 wGqwu tuwnGmli bG, WJumhbll11A 7 wliqwu 
LiwLnmJ. ptuljwgumli 2b11uw~wlflr uJwG LjwGqGuwG Ljbmjlli lA 
tunznrwgmJgh oqGmpJwlip uwGflrtwlJjlg hwzLtmli gmgwujlzo: 
Pbljt.'iwujl 2b11liw~ wlfl~ oqumpJwup Ljwpt'J uwnbgliwG ljbtnt'J 
gmgwujl zo nrnzmu bG lit'JG~IA 0,001° C -11 6ztnmpjwlip: Unw2j1G 
hwzLtw11LJllg 20 4114 · wGg qnr6nrtmpJmGlibi1Q 4114Gmu bG : 
~114GwpnrLtw6 211~ LiwnbguwG Ljttnjl (qrnJwljwG Ljbtn) trLJ11n1111 lA 
trrnr11 ~wlflmuGbrr lii121A brtw6 ll1Wf1pbrmpJmGo Lu~Gr Ljwpr 
uwnbguwG Ljtmo: 

t[lp Ljwp[! tuWf1rJ-Wtumu bG 211nL.l, uwntgliwG 2bi1UWUtnj16wGQ 
PwrorwGmu t (w11Jmuwlj 6) : 
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4w~~ uwnbguwG 2brulwuU1~6wG~ 

w4btwgttwo 211~ pwGw4~9 

Uwnbgowu Ut.!.bLwgrw6 2r~ Uwnbguwu 

2bf10UJUU1j16wu(l , 
0 pwuwl.l(l , % 2bf10WUU1/16WU[!, 

c oc 

-0,53 3,63 -0,44 

-0 ,52 5,45 -0,43 

-0 ,51 7,27 -0,42 

-0,50 9,09 -0,41 

-0,49 10,90 -0,40 

-0 ,48 12,72 -0,39 

-0,47 14,54 -0,38 

-0.46 16,36 -0,37 

-0,45 18,18 -0,36 

Urunww~6 

~wtu4w6m~JmGo 

Ut.!.bLwgrw6 211~ 

pwGtu4(1,% 

20,20 

21 ,84 

24.45 

26,63 

27 ,27 

29,09 

30,90 

32,72 

34,54 

3. 5. t.;wpft pbfJUWtnWflnrzmpJwu nflnzmuo 

l.Jnrulwt ~w~h 2b(1UWlllWf1nrtmpJmGo LnwlllwG4mli t 
3778 . ..4020 ':l/ (4q x K) uwhliwOObrmu: tLb~lllf1w4wG hwuwOen4 
hbJ1m4h lllwpwguwG litJ2ngn4 0nqn4u4tJG uzw4bt t 2b11UWUlWI1n­
ll.nL~JWU nrnzuwO b11.w0w4 (G4wf1 7), nro hGwrw4nflnL~Jm0 t 
lllWLhU nrnzbL gwG4wgw6 2bf1UWUlllh6wGmu ~u4w4wG 

2bflUWU1WflnJ1nL~JnL0Q : 

48 

-

li4Wfl 7 · YUI~~ 2bflOWU1Wf1nr).nL~JnLU[! npn2btnt UWflQP 

u4qpmGpwJI1Ci utubuw 

<t>nrdh QO~wgpQ : flJmwrr wOn~tJ ub2 LQGnul bG 350 .. .400 liL 
YW~, lllwpwgOmu WJG litJG~I.! 40 .. . 50° C L. wrwq ll.JWJ1bg0nu:i utJG~I.! 
1 ... 3° C: UGn~~ lib2 oD411.UnLU bG GtJ4btWUjWllll{w6 UjWflnLflW4, 
41w4mu 4WL4Wf1/l~nl{, nrh lib2 w0g4wg4w6 t 2bf1UW~wlfl : UGn~nul 
YW~Q Ujwhmu bG 5 J1nl4b l.t utJwgGmu hnuwGpQ: uzmu bG hnuwGph 
qnr6wr4liwG l.t wD2wU1uwG dwuwGw4Q. hnuwGptJ mdo. 
twrl{w6m~JmGo l.t 4w~h 2bruwutntJ6wOo: UubG wOq.wu hnuwGeo 
wGg4wgGbtn.Lg hbLnn 2bf1UWUUltJ6wGQ hw4wuwrbgGbLnL UUjWlllW-
4ml lllWLtJu bG 3 rmllJbwGng [!UflUh2ntli: 

Q.rwGgnu.l bG 4wJmGwgl{w6 2bruwul.llrowGQ: 4w~r 
2brliwlllwf1nJ1m~JmGo (C) hwzl{wr4mu bG hblllL.JWL pwGwal.tnl{· 
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pwG4.nrwljwG uwljw(llf, GnLJG l4~1Utbtnn4. LW4. tuwnGmu LA 2 ctwun4. 
tnbf1w4.nrmu Lt0° C-r f'}b[llinutnwtntl Lib2 : ctwuljbtntl t.l.br2mu 
JnLJlWJ:JwGlJnL!l tflnrowGnf}r ub2 LgGmu bG 1-wl.JwG LiLnbqwqmrrGr 
0,05%-ng Lm6mJf}, 2!12bLn4. tflnrowunf'}Gb[l[}, br4m wGqwu tuwnGmu 
LA nLf'ltll'l 15 rmUjbn4. tnbf'lw4.nrmu lfW[lOJWL 40° C-r f'}b[llinutnWLnnLU : 
Ull1mquwG W!llfJnLGJ:JGb[l[} pwgwhwJtn4.mli bG qmGwtflntuuwG 
nbwljgrwJr zGn[lhr4.: 1wljwprntntl4Gb[ltl pwgwljwJnLf)JWG lfGUjJ:lnLli 
Gumzo ULnWUnLU t 4.W[li')WqntjG , rult UjW[lnLUWljnLJ:)JWU lfbUjJ:lnLU' 

ltWl4tnwliwGmzwljwqnLJG brwuq: 
<Dnrar qqwJmGmf')JmGo hGwrw4.nrmJ:)JnLG t tnwLru 

hWjtnGwpb[lbL UJ4.bLr 0,01 hu/liL ljwpmu UjW[lmGwLt4.nf1 ~burg; ru : 

4.4. 4wpf70 2f7f7/p.wJ ;nuzwqm(7f/f/wp/7 wtf/J[wgilwu nf7n2nuJ!] 

tut...., 1wtuuwG hbtnu.WUJ:ln4. l(wf}tl Gn(lliWL hwtnl{mf}JmGGb[lG 

m pwf1Wif!ltll uwubJltl hw(lwpbJlnLJ:)JmGo tuwtutn4.mli t (wrumuwl.t 

7): 
tuWJl!fWtuliwG WUtntlOWUQ n(lnzbLtlU oqtn4_mu b(i hbtnLAJWL 

pwGwaLAbrrg. 
w) 4wf}t1G 2nLJl w4.bLwgGbLm lfGUjJ:JnLli' 

8 :J4tf-8:J4J; 
S! = 8 · 100, :) ljtf . 

(21) 

p) JnLf'lWqnL[ll{ l{Wf'} w4.bLW9UbLnL l(wu uwuCiwl(tl lwtfln4_ 

ubrqwtnblm l')bl4J:Jmli ' 

8 -8 
S! = _ I · 100, (22) 

56 

UrunLUw4 7 
ltwf'}r gmgwurzubrr tflntf1ntu4.bw tuwr!fwtuuwG hb111LAwGpn4. 

Smgw[il1zubp[! l...npliWL ~wpl1 tuwrH\wtuwo t 

f\bUWntli 

(li i12PU!:! t. 2flnLl. JOL11Wqmp~ ~w- JOlflWqnt[l~ 

mwmw(iliw(i pnlj_ ~wli liwu[iw- ~wpmt t. 2Pntt 

uwhliw(i[ibp[!) ~ 11 utpqwmmlimt 

tu tnntpJntU[! , 1,030 112umli t pwpapwumli t ~ 11 L!lntutJ.mli 

qluli3 (1 ,026 ... 1 ,031 ) 

3ntf1WJUnlflJnL(i[! , 3,8 112!intli t 112UnLli t r2umli t 

% (3,2 .. 5,0) qqwtt1 ~wL!lntl_ 

2n[l U)ntpbp . % 12.5 112umli t l12unul t nrnz 112!intli t 
(11 ,2 .. . 13,5) ~w L!lntl. qqwLr ~wL!lntl. 

3 mf1wqntp~ ~ np 8.5 11 2UnlU t 1.11 L!lntutJ.mu 11 2U nLU t 

uuwgn[lfl[!. % (8,0 ... 9.0) qqwtr 

i.WL!lntl_ 

q) lt!lltGwl(fl tuwr!fwtuuwG f'lblljpmu Gwtu nrnzmu bG 
w4.bLWQ(lW6 211r m JnLf'lwqmrlt ljwf}fl pwCiwl(Q. 

'-1 = 1 00 - ~ ' 100 3 ' 
WJGmhbtnLA LitlwJG 211r pwGwl{[f 

8:J4J; 
S! = 1 00 - . 1 00 

8:J lJ tJ" , 

(23) 

(24) 
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4. 6. 1. 'JfuJ wu 1.11/7 fJ /7 l/7n ru3 

'1tulwumpGQ hwmmlt nbwLtmrll t (wJG LtwquLtw6 t' 
umt4>wGntrg. Gwmppmup ~pnumt4>wmpg, cnwmpbpwJpG Wll.P9 l.t 
4>bGnt-ltW(lUP(l pGilpltwmnppg), npQ f?WJf?WJnLU t tbJltngpmp 
~w11.wG~Q. npp QG~wggmu wG2wmLtmli t nppnGmlttbpGw~~mG : 

<Dnr<3r oG~wggo : rar~bll.rltr JmrwJ:?wGHmr LjlnurLtmli 
LgGmu bG 1-wLtwG lit Ltp6gp wnwG<3pG f?wnn(lllGbppg umwgLtw6 
~w~ . LlrwG wllbtwgGmu bG GnLJG 6wllwtnll 11rliwumpGp 5%-ng 
Lnt6nlj~ l.t WJU wubGQ WL4Wltb an11.nll tuwnGmli 5 ... 15 LlWJ!lltJWG: 

Uwumpmnll hpllwGil ~bG11wGmg umwgllw6 Ltw~p lib2 
llPLiwumpGp wllbtwguwG ctwliwGw~ . Ltwtullw6 hpllwGilnL~JWG 
wump6wGpg , wnW2WGmli t WL Ltwrlippg upG~l.t GwpG2wLtwrurr 
qnLJGp aqllnll ~wGapm~JWUP qwGqllw6: Unn11.2 l.tbG11wGpGbppg 
umwgllw6 Lt·w~o llruwumpGp wllbLwgmlipg mwtru t GwrG2wqmJGp 

brwGq l.t hwliwubn pwGapmpJmG: 

4. 6.2. P[7ntlmfttlnt w;ftu l/7nf70 

<Dnpol1 QG~wggQ : 1wttJ6W1.4W4JW ~wupl.jp lib2 LgGmu bG 5 UL 
hbmwqnm4nfl Ltw~ l.t LlrwG wgbtwgGnul 1 liL ppnlimplint ~wl4nlJLI1P 
0,2%-ng tm6nLJ~: rGiltJ~wmnpp w4btwgliwG hbml.twGgn4 
liwumpmwjpG l.jw~Q umwGmli t umq LjwGw~pg LipG~h ljW1.4nLJLI1 
brwGq, pult wnn112 LjbG11wGm Ltw~o WJ'l ctwliwGwl.j Gbpl.jllmli t 
llbll.GwLtwGw~wLtmG qnl)Gp : 

60 

4. 6. 3. <1Jn[70 ((UWUI.f7flUifJ/7U>> UfWI.I7[7WUI.f7nL qft hb1.11 

<l>npO[! hl1liG4w6 t «UWULI1nl4f111li» 1.4WLI1(1WULI1mltp 
liwpliGwp2r2Gbpp lflntuwqllbgm~JWG 4rw. npl1 hbml.twGJ:?n4 
Ljlntu4mli t Ltw~p ~wGaruu~JmGo: 

<Dnpal1 oG~W9f?O : IL' 1'\1-11 ~p~bfll1411 tf1nul1411lib2 LQGmli bG 1 
Lit LWLl tuwnGLtw6 hw4wJ:?wtim Ltw~ . w4mnliwm l.jw~ngl14n4 4pwG 
wllbLwgGmu 1 liL «liwumnl4f111li»-ll 2,5%-ng Lm6mJ~ l.t Wl4W4Jw 
an11n4 WJG tuwnGmu 10 4WJpl.jjwO: <Dnral1 WflllJnLGJ:?GbpQ 
qGwhwmmli bG QULI1 WllJnLUWI.j 8-p : «UWULI1nl4(111li»-11 oqGm~JWUp 
hwllwf?w6m ~w~p lib2 l.jwpbttJ t nrnzbL n~ Lil1wJG uwuml1mwJpG 
l.jW~Q. WJll.t ttJpctp wnltWJnL~jnLGQ: 

U11JnLUWI.j 8 
«UWULI''1L4fll1li»-n4 l.jwmwpw6 tflnpap W(lllJnLGJ:?Gbpl1 qGwhwmnLliQ 

tuwnumf1'111 pwu(lf1mpJmu[! 

1wtlwubn hbflm4 ljwu pmJL tlw4l.uf1'1~w6p , 

WL4WI.JJW ()nil(! pwf1(lf1wgGblj1U fuwnGmf1'1[! pbltJ 

utlwu (lq4_mu t 

Uf1LnWhWJU14.Wv tlwljWf1'14.w6p, pw)g (lnlll1411 

oqunLpJwtlp lflnl'hljj1g pwf1(}f1wgubl 11bnl..u 

huwf1w4.nf1 !t 

lw4. Wf1LnWhWJLn4.w6 qwuq4_w6. nf1(! (lnlll1411 

Uwf1UUWP2112Cibf1p 

tltJ(j! L.. 500 . 1 03 

500 . 103 -j1g 

tltJCi!L.. 1 . 1 06 

1 · 106 -pg pwf1(lf1 

4.6.4. Etnf7- 2WPWf7WJ/7U pftt/ 

'-4wpl1 1nnrl1 l.t l.jw~Gwzwf?WflP J:?wOwLtGbro ti1Gmli bG npn­
zwLtr tflntuhwpwpbpm~Jwlip, npo Ltn~4mli t J:?Lnfl - zwf?wpwJI1G ~114 . 

61 



3m
11

 
I 01

S
w

nw
g-

3n
riw

iti
G

 
flb

Jt
ub

f1
U

1-
I 

uw
G

 1
3tJ

4. 
13

pl{
 

Ub
JU

LI
LP

 

13
pl{

 

4w
13

p 
2

2
0

 ...
 2

3
5

 
2

4
 .. 

.4
5 

2
0

 ..
. 3

5 

tu
nq

p 
19

3 
...

 2
0

0
 

46
 ..

. 6
6 

0
,2

 ..
. 0

,9
 

U
w

ri
q.

w
rt

iu
 

19
5 

...
 2

0
0

 
4

6
 ..

. 4
7 

1
,1

 

P
m

uw
l.j

w
G

 
18

6 .
..

 1
94

 
11

9 
. ..

 1
36

 
0

,5
 ..

. 0
,8

 

(w
pl

.,
w

6
.)

 

"ln
Lb

G
ul

.jb
p 

~b
f1

UW
Ul

1t
JC

lw
G[

!,
 °

C
 

!3
M

 

"w
tl

lt
u

u
 

uw
nb

gu
w

u 

1,
3 

...
 5

,0
 

27
 ..

. 3
4 

18
 ..

. 2
3 

0
,3

 ...
 0

,6
 

28
 ..

. 4
0

 
22

 ..
. 3

2 

J
,3

 ...
 1

.0
 

32
 ..

. 3
5 

20
 ..

. 2
2

 

1,
4 

--
-1

2 
...

 -1
7 

=
 

E
 

"'I
P <=

' 
E

 'E 1
0

 E
 

~
 =
 ~ <=
' 

-P
 

c:.
. 

E
 

O
­

E
 
~
 

c:
'I 

c:;
., E
 

c r.:
::I

 

.....
 

0 0 

Ur
um

uw
4 

9 

f1
.b
~f
1W
~-

gp
W

Jp
 1

3tJ
l.j_

 

42
 ..

. 4
5

 

4
8

,5
 ..

. 5
1,

5 

48
,6

 ..
. 5

0
,4

 

58
 ..

. 6
5

 



+
 

N
 z D>
 

"' (/
) "' 0 w

 II N
 z D>
 +
 z D>

 
"' (/

) 
..,. 0 <

f)
 

5 -=
 

5 -:::
::l ::
I ,....
 

c.
. 

cr
 

C
l 

1
0

 
-=

 
::

I c:
 

::
I ,....
 
~
 

E
 

5 -=
 

0 z 

II /\
 

O
J ..., +
 

(
)
 

:f
 

0 I ~
 

-.
J 

0 
0 

:g
 

I 
C

\ 
II 

E
 

o 
~
 

I 
::

l 
0 ~ 0 0 0 I +

 ~ j,
 

(
)
 

I w
 0 I ~
 0 0 0 I 

..- ::
I ,....
 

o­ ,.c
:...

 
E

 
o- :::::

1 ,....
 
~
 

-=
 

:::0
 

o-
o 

0 I 

I 0 I II 0 I :::0
 

+
 

N
 

I J, :::0
 

0 I 

0
-
0

 
I 

I 

+
 

O
J ....,
 

"' II N
 

O
J 

:::::
:!.. 

II {"
'\

 

:::0
 

+
 

I ,., 0 

/\
 

+
 

0 I w
 0 0 0 I I +
 

(1
 

:r..
 

w
 0 0 0 ~
 



~mqwhbn ~wLnwpmu bG uLnmqr~ Lj1nroo: Unw2rG LL 
bp~pnp11 LntlLnpliwG LnwppbpnLI3JWUp qLnGmu bG JnL'l.ll hbln 
nbw~grwJr ub2 liLnwO Jn'lr pwuwlm: 

cDnpor QG13WQI:?Q: 4t1L4Wh11.~WO WL4W~JW ttJgwGmt up4w~r 
lib2 LQGmu bG 0,5 q JnL'l., npLnbll. w4bLwgGmu bG 1 0 ... 15 liL 
I:?Lnrn:Pnru: 3m'l.Q LnLObLmg hbLnn up4w~r lib2 w4bLwgGmu bG 25 liL 
q.womur LnLOnLJ(} : Up4w~(! Lj1w~bLn4 tugwGn4. f}n11.Gmu bG lim13 
lflbll.nLU 30 rnl4b ' L4Wppbpwpwp WJG 13WL/1whwpbLn4: UjGmhbLnL. 
up4w~r ub2 LQGmu bG KI-n 15 liL Lmomw. tuwnGmu L. w4bLwgGmu 
100 IlL 13npwo 2mr : tuwnGmr'lQ 13wlj1whwpnul bG L. wG2Wli14n'1. 
JnL'l.Q lilj1lllpmu 13rnumL:PWLnt1 0,1 N LnL0nLJI3n4. uj1G~L. 13nLJL 
11b11.Gw4mG qnLJGr hwJLnG4bw: lfpwGrg hbLnn w4bLwgGmu bG 
OULWJ!l 1 %-ng LnL0nLJ131l 5 ~WI311L l.t zwnmGw~mu liltllilpnLUQ urG~L. 
~WL4ntJlfl qmJGr wGhbLnwGww: 

3n'lr 131140 npnzmu bG hbLnL.JWL pwGwoL.n4. 

nplllb'l. · 

(5 -o· 
3p = I ([ ·1,269, (27) 

o -G- Gwlllprm.ur f1rnumL:PwLnr o. 1 N tm6m.Jpr 
ewGw4G t, npQ owtuu4bL t JnL'l.ll LnLOntJf}nLU 
Jn'lQ llllllllPbLm hwuwn . liL-n4. 

61 -Q - GntjGQ, nno owtuu4bL t Ulflmqr~ Lj1npomu, 
liL-n4. 

1,269- GwLnprmur 13rnumL:PwLnr o, 1 N orzLn 
llllllllPQ QUln Jn'l!l. pwqUWL4Wlll~WO 100-n4, 

4 - G - JnL'l.ll ~znwGpQ, q -n4: 

4w13GWJnL'l.t1 Jn'lll P411 nnnzuwG mj1fl2 bll.wGw4o pbp4w6 t 
5.1.5 ~blllmli : 

66 

5. 1.3. BDI]nl] lfwrw;wppmDb(l/1 n(ln;nul[J ((].b;jub(JIJ7- Ub;uuf{l lt 
rrJnt buul;b/1 p{ltf[J} 

cDnnor tmi3JnLGQ JnL'l.Q hlllien4 otSwnwgGbLm ub2 t, n11r 
hbLnL.wGen4 uLnwg4mli bG tSwpL4WI313mGbpj1 W'l.bfl m otSwnGbp: 
6Mpw~wG 1313411 Gbpqnpom13JWlip o6wnGbpQ 4br bG w64mu 2rmu 
am64n'1. L. Lm64n'1. wqwlil 6wpL4W1313mGbpr : Sb11.1l bG mGbGmu 
hbLnL.WJL nbw~grwubpQ . 

2RCOONa + H2S04 = Na2S04 + 2RCOOH 

6W[lUjWppnL 

OWf1L4WI313nLGbnG wG2WLn4nul bG 2PWJI1G qnLnrzrGbpr hbln 
13nn4bLn4. WL4W pwctwG4mli bG' pwlibLn4: 8G11n'1. 2flWLnlJO 
OWfll4W1313nLGbpr 13I14Q (fl.bjttJbplil-UbJUULil 13114) nrnzmu bG Gwlilpll­
mur hll'li10flUilllll 0,1 N LnL0nLJ131l WJG flWGw~n4 (IlL). nj1Q owtuu4nul 
t 5 q JnL'l.l19 uLnwg4w6 2PWLnLJO gG11n'1. OWf1L4W1313nLGbj1Q 
~bqnewgGbtm hwuwp: 2pmu am64n'1. gG11n11. OW!lL4W1313ntGbpt1 
ewGw~mi3JmGG wplllwhwJlllmu bG 'llnLbGu~br 134n4. o. 1 N hruer 
lillLI1Lillilf1bpr wJG ewGw~n4 . npG wGhpwctbzLn t 2rmu amo4n'1. 
gG'ln'l. 6wpL4WI3f}nLGbj1Q, Ul11Wg4w6 5 q JnL'1.119 ~bqnewgGbtm 
hwliwp: 

w) BDI]nl] J?flWfnLJO lfw(lu.;wppmub(l/1 n(ln;nul[! 

((].b;/ub(JIJ7 - UbjUUf/1 p{ltf) 

Up4w~r lib2 w4bLwgGmu bG 5 q JnL'l., 2 liL Gwlllptlmlill 
hflllPOJ?Uilllll 50%-ng LnL0nLJf1 l.t 25 IlL tlwpmp qLllgbprG: Up4w4fl 
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l4wrmGw~m~JmGo LW4. tuwnGmli bG L. bnwgGmli litJG~L. JnLfltl Lrr4. 
oawnwgmuo (tuwnGmrllD ~wt.flwGg/1~ t l)wnGmli) : 

1bflnL~(! UjWflbgGmu bG li/lG~L. 80 ... 90° C L. wLJ.bLwgGmli 
90 liL GnLJG 2brum~JWG ~nrw6 2mr: UJGmhblllL. wLJ.bLwgGmli bG litJ 
gwGr ~lllnr L4bliqw, 50 liL 66lipw~wG ~~m (25 liL turlll 66lipw~wG 
~~mG 211n4. hwugGbL ujlG~L. 1 L) L. urLJ.w~o wpwq ~brl4n4. urwgGmu 
~npliwG Wl4WflWUljlu· LJ.br2ruru lllW~ Ulbf1w4.nrbLn4 110 liL-wGng 
uplj_w~: ranrnfl urLJ.w~(! lllWQwgumu bG 18 .. . 20 pnUjb, LitJG~L. 

ulllwgt.ljl 110 liL 18 ... 23° C-jl gwum~: CGI)mun11 urt.lw~o 10 (lnlljb 
L4Wf1bgGmli bG 15° C 2f1mu : Ulllwglj_w6 gwlim~o ur gwGtJ wGqwli 
~b~L.w~jl UjblllQ t zwrctbL. n(llljbuqjl n~ 2flWLOLJ6 OWfllljW~~mGbflO 
hwlj_wglj_bG hb11m~jl liw~bpbupG: ~wlim~(! gwlimu bG n~ 2flWLnLJ6 
6wfll4W~~mGbp[! 2flWlnLJ6Gbpjlg wG2wlllbLm hwuwr: Vwlim4jlg 
100Lil LQGmu ~G 300 Ul lllW(ln'lnL~JWup ~nGwaL. urt.lw~tJ lib2. 
wt.lblWQUnLU 3 ~w~rl 1 %-ng ~bGnl~UlWlbrG l.t UljlUlflnLU UWUlfltJmujl 
hjll)(lOQUjll)jl 0,1 N LnL6nLJ~n4. urG~L. 1 rnUjbnLu ~wGhblllWQnl1 

LJ.wrl)wqnLJG l)wnGww: 100 liL gwlim4o ~bqnpwgGbLm hwliwp 
6wtuuLJ.w6 hjlligjl gwGw4jlG (LiL) wLJ.bLwgGmli bG Grw 1/10 uwu[!, 
ulllwgt.lmli t 21lWLnLJ6 awrl4w~~mlibpr gwliw4(! 5 q JnL'lmli : 

p) :l[7mt.f JfnuJtfmz gOfJnfJ DWf7UfWppm0bf7/7 n[7n2nuJo 
('7Jnf bOuljb/7 pftt/) 

Owqwr(! ~llllllllW~I'l~/1 hblll urwutJG, npnLj_ QWli4.bl 
gwlim4(!. Ulb'lwt.flntumu bG 200 liL lllWflnf1nL~JWUp urt.lw~tJ 

pbrwGtJG: ~wlim4r 4.rw LQGmu b(j WJU hb'lnL4(!. nr UUlWQLlbL t 
110 lil ~nr4.w6g ulllwGWLnLQ hbllln: '1pwGtJg hblfln UJW'lwrw4(!. 
110 Lil-wGng [!GI)mGjl~ urLj_wlm 3 wliqwli L4.WGmli bG 15 -w4wG liL 

2rnL1: 
Lt.lwgw6 2nlll0 LQGmu bG ~/1Llllf1Wf}f1~11 t.lrw, gwum~o 

hbnwgGmli, WlljW Lj_brnhjlzJWL wGn~Gbp[! 3 wuqwu LLJ.wGmli 90° C-tJ 
~bqng WL4nhnLn4.. JnLilWQWG~JnLfl wGqwli oqlllwqnp6bLn4. 
15 ur Oqlllwqnr64.w6 wL4nhnw LQGmu bu ~11Llllf1W~I1~r 4.rw: 
Ulllwgt.lw6 ~nrt.lw6go 4l4wrmGw4tJ 2rmu am6Lj_nf1, gGI)nl1 
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~W(llljW~~mGbr: V.wlim~tJG wLJ.blwgumli bG 3 4w~jll ~blinL~lllWLbrG 
L. llltJlllrmu htJuer o, 1 N Lm6nLJ~n4.· utJG~L. 1 rnl4b ~wGhblflwgn11 
Lj_W(li)WqnLJU l)wnGww: 5 q JnL'ljl 21lnLU am6Lj_n11 gGI)n'l. 
6wrl4w~~mGbptJ f}tlt.l!:! hwLj_wuwr t 6wtuuLJ.w6 htJligtJ LilllllLtllllflbflll 
gwGw4tJG: 

5. 1.4. Olfwnwgt.fwO ptf/7 nrm2nuJo (12bppuum[7j.Jbf7ft pftt/) 

oaw: ;..uguwG f)tJ4.G wrlflwhwJlll4.mli t 4wL!lmlijl hll11roeull11r 
WJG gwliw4n4. (liL) . nr 6wtuu4.mli t 1 q JnL'lll oawnwgliwG L. wqwlll 
awrl4Wf}f}'1LGbptJ ~bqngwguwli hwuwr: Oawnwguwli nbw4gtJwli 
hblllL.JWlG c. 

C3H5(0COR)J + 3KOH = CJHs(OHh + 3RCOOK 

Cl>nratJ QUf}WQQO: trLbG-UbJblltJ urt.lw4tJ ub2 ~znmu bG 2 q 
JnL'l L. 4w~ngr4n4. LQGmu 25 LiL 4wLrmur hll11roeur111l 0,5 N 
LnL6mw Ur4w41:! utJwgGmli bG hw4wnw4 11rt.lw6 uwngwrwGtJ hblll 
L. ctwuwGw~ wn ctwuwGw~ ~wt.flwhwrmu: OawnwgmliG 
wt.lw(llllbLmQ hbliln hjlugjl l)bnL.u lilWQ LnL6nLW(! ~bGnL~f}WLbtJGtJ 
Gbfl~WJnL~Jwlip llll'llllflmli bG Wf1Wf}f}4.11 0,5 N-ng lnL6mJf}nLj_: 

~mqwhbn 4wlllwrmu bG UlllmqtJ~ t.flnflO(! , wnwGg JnLf1tJ : UJI) 
utJ2ngnLj_ nrnzt.lmli t 0,5 N W'lWf}~t.lll ~m6mJf)tJ QWUW4(!. nro 
6wtuu4.mli t 30 LiL 4wLtJmli htJ11roeur11r 3%-ng Lm6nLJ~r 
~bqngwgliwG hwuwr: 

06wnwgliwG ~tJ4.D nrnzmu bG hblllL.JWL pwGwaL.nLj_. 

o
6

.p = (v - II;) · 28,055_ 
m , (28) 

nrlllbf1. 

VdJ- Wf1W~~4.r 0,5 N LnL6nLJ~r gwGw4G t. nr(! 6wtuut.lbL t 
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Lntunruwu hwuwr. liL. 
v- [J - Onqf'J, np[! owtuUL.tbL t ULnmqp~ 4'1nror d'wuwuwlj, UL, 

m- u - JOLrl.P qwuqlJ.w60 t. q, 
28,055 - 4wLrmur hrflroeurflr ewuw4u uq-nlJ., nro 

hwliwl4wLnwutuwumu t 1 liL w11.w~~Ll.r O,:J N 

LnLOnLJ~pO : 

5. 1.5. Ou;mftftwftwO {Jt//7 nrnznuJo (oum 2trunt//7) 

<Dnpou hpuulJ.w6 t ~hwqbglJ.w6 urwgm~JmOubrr 
QULnflnll.w4wG hwLnljnL~JmOGbpp lJ.pw' pb4bL ljwu 4LwGbL LnLJUQ 
Ul4b4Lnf1P LnbuwGbLr uwumu: UGqnqG ~hwqbgwo JnLil.W~~mubpp 
hwuwr 4r4Gw4r 4wl4brh Lnbll.mli pGnrnz t ot.4LnP~w4wG 
pqnubppwu , wJurueG LnLJup pbljuwG hwLnljm~JmGQ , pu4 ~hwqbgwo 
upwgm~JmGGbpp hwuwp, Gbr44.w6 pGwljwG owqmu mGbgn11. 
l4Pqlib0Lnn4. (4wrnLnpGnlJ.) , punrnz t LnLJUP 4LwGmliu: 

0l4Lnt1ljwljwG ~plJ.Q . l4WJUW0wljw£i hwuLnWLnnLU t , npQ 
punrnzmu t ljw~OwJnLil.P Ol4Lnt14w4wG hwLnljnLpJnLG[f ~LwGbL ljwu 
pb4bLLnLJU[! Ul4b4LnPP LnbuwGbLP uwumu: 

<Dnrar ou~wgeo: Uwemr 4w~GwJm11r hwLmJ~D Lnbll.wflrmu 
bG 1 uu hWULnnL~JWUp 4JmlJ.bLnWJP U02, 5 ... 10 rnl4b l4Whmu 55 .. . 60° 

c 2bruwuLnp6wGp LnW4 L. nrnzmu Ol4Lnt14w4wG tuLnnL~JnLU[! 
oqLnwqnp6bLn4. LntuwtLb4Lnrw4wG qmGw~w4'1u Ljwli 
Ul4b4LnfiWLmuw~w4'1u . ~nrwo 2rr hwpwpbpm~Jwlip, 450 Gli wLrer 
br4wrm~JwG Lnw4: 3mrwewGHmr JnL•W Gumzr hwuwr lJ.bpgGmu 
bG 3 ... 4 gmgumGe· ~nLJL ~LnwLnlJ., np JnLil.P 2br·~wuLnr6wGo r2ur 
30° e-rg 9wa11 . u. qLnGmu bG ol4Lnr4w4wG tuLnm~JwG (D) ur2rfj 

wpctb~Q: 
YW~UWJnLil.~ nb:Prwl.jgpWjp ~Ll.r (n) nrnzuwG hwuwr 

Wl4w4b on11.n4. Gwtuorne LnwewglJ.wo nb:Prw4LnnubLnrr uLnnppG 
l411tlqliwJr lJ.pw flUnLU bG 3 l.jw~Pl JnLil. L. l.jwLnwpmu ~w4'1mu 
(50±0, 1 )0 c 2bruwuLnr6wGr Lnw4: Uwrer uwGflll.W4P upwlJ.nr-
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ObpnlJ., wubL up Oumzr hwuwr 3 .. .4 hwzlJ.wr4mliubrpg lJ.bpgumu bu 
ur2ru gmgumueu : 

ULnwglJ.wo Ol4Lnpljwljwu tuLnm~JwO L. nb:Prw4grwJr ~Ll.r 

ubom~Jmuubrrg bL0bLn4.· nrnzmu bu JnLil.P Ol4Lnr4w4wO ~rll.o (0~). 

0~ = D + n (29) 

Ol4Lnr4w4wO ~rll.o qLnGlJ.mu t Jnflr ~Ll.rg m11r11 4wtuuwo 
Ub2: 3nflr ~rll.o UlnWglJ.w6 Ol4Lnpljwljwu ~Ll.r wpd'ben4. hwzlJ.wpljmu 
bu hbLnuJWL pwuwaL.nlJ.' 

OflLnbll.. 
3~ = 0~ [K ± 10 (0~- 1 ,7675)] , (~J) 

K- G -lJ.bpwhwzlJ.wrl.juwG qnp6w4rg t. nro 
4wtulJ.w6 t Ol4Lnr4w4w0 ~lJ.pg 
(Wil.JnLUWlj 1 0) , 

1 o - Ol4Lnr4w4wG ~Ll.rg 4.brwhwz4.wr4uwG 
qnp6wl.jgp0 wGguwG qnp6nGO t. 

1,7675- hwuLnWlnnLU lib6m~JnLU t : 

Ull.JnLUWI.j 10 
'-!bpwhwzlJ.wpl.juwG qnp6wl.jgp wrcrbeGbpQ 

OUjUltJI.jwl.jwG pt{tJ Y.bflwhwzt{wfl4liwG 

uwhuwGGbflQ qn[lOWLjtJg 

1,75 -tJg gwo[l 19,8 

1,75 ... 1,84 20,2 

1,84 .. . 1,93 20,7 

1 ,93 ... 2,02 21,2 

2,02 ... 2, 11 21,6 
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5. 1.6. ~WfUWU pl:i(IUWU1.17j7Dw1Jft n(lnzmt5L1 

<Dnror ou!)wg.eo: 1 ,4 ... 1 ,5 uu U1f1wuwqomt 50 .. . 60 llu 
bf1ljWf1nL~JWU uwqwun~r Ub2 LQUnLU bG 1 uli pwf10f1nL~Jwdp 
hwu.[w6 Jnur Uwqwun~JJ 2 awu ~nfl.umu bu uwrmLJgr t.J.rw Ltwli 
hnunfl. 21111 l11wlj: f1bl11rub t"unflnt.J.wltnt.J. 2truw~wijlu m Jmfl.r 
uwqwGnpo lijlwgGmu bG WJUL!.lbU, nr uGilrltr nbqbrt.J.mwro l.L jntfl.r 
UjntGQ trGbG urL.GnLJG pWf10f1nL~jWG t.J.rw: h.Jnfl_nt.J.wltJJ 2bruw~w41r 
hbl11 urwujlG oG4fllintli bG 20° C-11 2rnt.1. LP.PO pwctwltr lib2: 2mro 
'1W0'1Wfl. U1Wpwgumu bG WJU hwzt.J.nt.J., n[l ijlnror ultqpnt.li 
2bf1UWUU1!16wG(! 1 rnll.lbr oG~wgpmu PWf10f1WUW 2° C-nt.J., rult 
t.J.bf12nLU urG~l.L 1° C-nt.J.: SwpwgGbLQ zwrmuwymu bG WJUQWG, 
urG~l.L nr liwqwGnpr JnLfl.Q trrtl ll.fWf1qt.J.j1 : UJ11 lllwhjlG 2truw~wLtlr 
gmgumu.eo L~trGr Jmrtr hwtliwG 2bruww.nrawuo: 

5. 1.1. 'TJuqwgtJwiJ pl:ifltlww.nftowuft nf1nznulo 

<DnrowGnpr ub2 tgGmu bG 2 .. . 3 uu pwrarmpJwlip, 
40 .. . 50° C-mli hwtl{w6 Jnt.fl_: lugwGr wGg.etlg Jntfl.r Lib2 r2bgGmt'i bG 
0,2° c pwawGLimG.eGtr mGbgnfl. 2truw~wLt1G WJGL4bu, nr urw 
UU'lhltr nbqbrt.J.ntW[lQ wupnf1_2nt.J.rG oG4fl.lit.l.r JnLfl.r lib2: 

<DnrowGn~o r2bgGmli bG 15° C 2bf1UnL~JwG 2f111 lib2. 
~bpL.wlth ~w4"1whwrmli. 2bf1UL.:.l~WtPnt.J. ruwnumli lijlG~l.L JnLfl.Q Lf1P4 
tm6L.[r. nrrg hbl11n pnfl_Gmli bG WUU1p6wGwpwr U1Wfl.btm: 
1bl.I1wqnl.I1t.J.nfl. JnLfl.P 2bf1UWUU1p6wGo Gzmli bG JnLf1WQWULJnLf1 
rnl.l1brg hbU1n : 3mrtr U1GI1WQUWU ybl.I1Q YtrGr 2bruwul.I1r6wGr 
wGltliwG ctwliwuUJLtwt.J.nrltwGflwno: 
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5.2. 4wpfJ JfllfJWQU!JfJ/julif1f1 hw2f/Wf1/jf! '-'. UfiWUg tlliomp]WU 
fl{1fl2fllllf! 

<Dnrar QG~wg.eo: UnwrltwJwLtwG wlllwLtmG Ltw~bgGmu bG 
Ltw~r ur Ltw~rL (ltwrbtr t WJU Gw~Wll.lbU 2rnt.J. GnurwgGbt 5 
wGqwli) l.L 6w6ltmli 6w6ltWU1Wltpnt.J., WjG 'lUbtnt..[ ~bQ 'lP!lQnt.[, 
nrl.l1buqh WU1wltm l11Wlt 011 ~lil11Gr : UJGmhbli1l.L wnwrltwJwltwG 
WU1wltrG llGnt.U bG uwGrw'lflli1wyr ubfl_wGrltr l{rw L. Ltw~r Ltw~rLO 
'1tlli1ntU 7 oltmuwrr l.L 40 OpJbltli1h4.Gbf111 oqGm~JWup: 

3mrtwqG'lrltGbrh . l11f1Wuwqh6o Ltwrbtr t nrnzbt, b~b 
uwGrw'lrli1wyr opJbltwrt.J.mu 11GbG.e hwl11mlt uwGrw~wLtlwJru 

.ewGnG LL Grw pwctwGmuGtro hwubuwl.I1bu.e Jnt.fl.wqG'lrltGbrr 
l11f1wuwq6r hbl11 : Uwurw~w41wJrG .ewGnGr pwctwGmuGtro ll.lbl.I1Q t 
U1buwGbtr LtlGbG JnLfl.WqG11tlltGbrtl hbl11 unwurG: 

3mfl_wqG'lrl.JGbrr .ewuwlto l.L Grwug lib6nt.pjnt.GQ nrnzmli bG 
q.nrJwl.Lr hwwmy hwzt.J.n~ t"ugtlymu : Ywpo GnurwgGnu:i bG 2rnt.J. 50 
wGqwu , t1JwnGmu l.L ur Ltw~rL Ltw~bgGmu hwzt.J.r~ t"u9tlltr 
ltbGli1[1nGjlG: YW~tlLO 6w6ltmli bG 6w6ltWU1Wlttlntll.L ~b~l.L Ubfl.libtmg 
hbl11n ybu <twli hwGqpuU1 ~nfl_Gnt.u, nrl.l1buqjl Jntfl_wqG'lrltGbflQ t.J.brl.L 
pwrarwGwG: h.Jgrlto 'lUnLU bG UWUf1WI1Pli1Wltr ubfl_wGrltrG: 40 
OpJbltU1pt.J.nt.J. l.L 15 oltnt.UWf1nL{, nrQ hwliWL!.lWLnWUruwGmu t 600 
wGqwu runznrwgt'iwGQ, WJU li1brtWltWJnLU WJGll.fbU, nrl.l1buqr U1W[lq 
trLLwo t"ugrltr gwugr l.l1wl114tro LL Jntf1wqG'lll4Gtrr tqrwqotro: 

lughltr gwGgo lip .ewnwljmur t' pwawGt.J.w6 16 
.ewnwLtmurutrr: Y.br2hGGbro uwhuwGw41wljl{w6 bG brb.e 
qmqwhbn q6jlyGbpjlg ywqul{w6 2f12wGw4mt: 3mrw.ewu~Jmr 

.ewnwymunG llr hbr~tlG pwctwGl{w6 t 16 wl{btll liwGr 
QLunwLtmurGb!lr: 1/20 uu Ltnfl.li mGbgnfl. JnL!lw.ewGLJmr 41n.er 
pwnwLtmum uwltbrbuo ltwqlimli t 1/(20 · 20) liU2

, runrmpJmuo 
0,1 uu: UJuli1bfl.r9 tt Lt1n.e11 .ewnwLtmum 6wt.J.ww hwt.J.wuwrlttrur· 

1· 0 ,1/400 uu3
::: o .ooo25 uu3

, Ltwu 25 · 10·8 lit 
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UwOrwlftllnwlfQ lllbllWLfwJbLml hw24mu bO up ~wOp (7 ... 9) 
uwOr ~wnwlfmupObrmu b11w6 JnLilWQUifplfObflQ: Umwg4w6 
m4JwL0bflp hpuwO LiflW nrn2mu bO liplfln~r ~wnwlfmumli quiliL!nll 
OpwOg lip2pO ~wOwlfQ : l""'uw0wLn4 lfln~r ~wnwlfmum 6wLtwLQ, 
nrn2mli bO 1 liL Lfwf}r lib2 b11w6 JnLilWQOiftllfObptl f}PL!Q : OppOwlf . 
JnLilWQOiftllfObpp f}PL!Q lfln~r ~wnwlfmumu (6wLtwLQ 25 · 10-

8 
liL Lfwli 

25/100 000 000 liL) 8 up2pO hw2Ltmupg hbmn LfwqubL t 6: 
=ibml.!wpwr , 1 liL Onupwg4w6 Lfwf}r ub2 JnLilWQOifplfObnr f}tlLlt:! 
hwLtwuwr 4Lror· 

= 6 · 100.000.000 = 
24

. I 06 
J.P· 25 

=iw2Ltll wn0bLn4 2rnLl 50 wGqwu OnurwgGbLQ' 2_Gnurwg4w6 
Lfwf}r 1 UL-Q Lfl4wrmOwlfp 24 x 106 50 = 1.2 109

, wJurGeG 1 ,2 liLfll"l 
JnLil wq01ftl4Gbp : 

3mllwqG1ftJ4Gbrll mrwuwqp6Q LfwrbLP t ~wlflbL. oqmLtbLnLl 
olfmuwrr uwOrw~wlflwJtJG ~wOnGtJg 40 opJbl.fmpLltJ 1.! 15 olfmuwrp 
lfbl4QnLU : OlfmuwrtJ UWUflWl_WLPQ WL4Wl.fJW 4Lnr up f)pf)bll t , npp 
LfbGmpnGmli lflnrwqrL!w6 t hwLtwuwr liwubr mObgn11 ewGnG: 
UwGpl•Jl_WLPQ lff14.mu t lfPW:PflWQUWJP LiflW b11w6 olfmuwpp Lib2 
Libfll.!pl.! Obfl~l.!p nul4GJwlfGbflplip21.!: 

Ol.fmuwrll uwGrw~wlflp pwctwGmuGbpp pwgwrowl.f 
wpctb~Q qmOmli bG opJbl.fmpL!p uwOpw~wlflp oqGmf}JWUp, nrO n~Gp 
50 hwL!WUWfl liwubpp pwctw04w6 QWUnO (0,5 uli bfllfWI"lnlf)JWLlp): 
UJUL4runLt. OpjblfmpL!p uwGpWj_Wf}tl JnL(lWQWU~JnLfl pwctwGmliQ 
hwLtwuwp t 10 ul.f : Ol.fmuwrpliwGpwi_wlflp pwctwGmuObpp wrctbQQ 
nrn2nLU bO Opw WJU pwctwOmuGbrtJ f}L!n4. nrnGQ lllbfl.WL!nrLtmli bO 
Opjblfmll411 UWUf1Wl_WLPP nrn2wlfp f}L!nLl pwctwGmuObrll Ub2: 
OntJOwlf. opJbl.fmpLttJ uwOrw~wlflp 4 pwctwOmliObrmli 02QPPlll 
Lfbrl4n4 mbfl.wLtnrLtmu bO olfmuwrll uwurwl.wlflp 20 
pwctwGmuGbp: OpJbl.fmpLltJ uwOrw~wlflp JnLflW~wG~JnLfl pwctwGmliQ 
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hwLtwuwp t 10 lilf-r , pulf 4 pwctwOmuQ· 40 ulf-p : =ibml.!wpwp, 
olfmuwrh liwOpw~wlflr 1 pwctwOmuQ hwLtwuwp t 2 ulj-tl (40:20): 

3mrw~wuvmr l4flbl4wrwmr ub2 ~wlflmu bO 10 ... 12 
mbuw1fW2lllbpmu qmOLtnll JnLilWQOifrlfObpQ: Ulfqpmu hw2Ltmli bO 
wubuwtun2np qO!ftll.fObpQ (olfmuwrr ~wGnGp 2 ... 3 pwctwOmliObflQ), 
WJUnLhbml.! wLlbLtl liwOpbpQ (1 ,5 pwctwGmliGbpQ) 1.! WJLU : nrn2wlfr 
mpwuwqr6 mObgn11 q01ftl4P 6wLtww pwqliwl.4wmlfbLn4 b11w6 
pnLnr Oli•JJO q01ftl4Gbf1p f}L!nLt . umwGmu bO wm ~wlflp qG!fplfObpp 
6w4ww, npnO~ qmuwrb.Ln4 umwOmu bG Lfwf)p ~wlflLtnll 6w4wLnLli 
qmGLtnll pnLnr qG!fplfObflp QU!fhwOmr 6w4WLQ: Umwg4w6 
lib6mf}JmGQ pwctwGbLnLl qG!frl.fGbrr QO!fhwOmp f}Lir Ltrw. qmGmu 
bG UP2tlG lib6mf}JWU qG1fr4r 6w4ww· Wfll11WhWJlllL!W6 olfmuwrp 
~wOnGr L4WJuwOwlfwO lirwLtnpGbrnLt: 

6. 4UicJr tutrQ.tSr4, U11'1U~r1 t'-1. 4t1UUPU1U4U1 
urdtButrr nrncn~uc 

UGGf""\WUJ:}OflQUb(lp oqmwlfw(lnLJ:}JnLUQ pGnrn24.n'li t 
tObrqbmplf , uGGf""\WJpG 1.! LfbOuwpwGwlfwG wpctbQGbrnLt. nrnGQ 
ljwtuLtw6 bG Uf}bfl~ll QpupwlfwG Lfwqupg 1.! hpliG4w6 wnwGopG 
uOOf""\WJpG GJmf}bflll UWflf""\nL orqwGpq,~mli libmwpnLtJquwJtJG 
4 bfll4WflWG wlfln tumf}J wG J mrwhwmlfmf}JmGGbrp Ltrw: 

6. 1. tubf1Qbll1/7/j Wf1dbpft n{1n;nul!J 

tGbrqbmll4 wrctbQQ pGnrn2mu t tGbrqtJwJtJ WJO uwuo . npQ 
Lfwrnll t wqwmLtbL uGGf""\WJpG UJnLJ:}bflll9 LfbGuwpwOwljwO 
O~Up!fwgliwO QUJ:}WgQmli : UWfllfnL orqwGpqlimu O~Up!fWQUWG 
ctwliwGwl.f w02wmLtmu t. 
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JnLil.P1 qpwlijlg' 
u1.4tunwljmgGbpj11 qrwlijlg' 
wotuw2rbpj11 qpwlijlg' 
orqwGw4wG ~~mGbrl11 qrwt.'ijlg· 

37.681 4~ tGbrqjlw, 
16,747 4~ tGbrqjlw, 
15,909 4~ tGbrqjlw, 
12,560 4~ tGbpqjlw: 

ruwGwlnt.l 4w~j1 4wqtlmtl 4bro Gzt.tw6 PW'lWI'lflP~Gbpp 
l4wrmGw4m~Jmoo· 4wrbLI1 t hwz4wr4bl 1 4q 4w~r tGbrqbmp4 
WfldbQ[] : Orj1Gw4. ~wrli 4w~o L4WflntGw4mli t 2,5% JnL'l, 2,6% 
ulljjlmw4mg, 4,3% 4w~Gwzwnwr 1.! 0,16% 4rmrnGw~~m: 
1bmL.wpwp, WJI'l ljw~jl 1 4q-mtl lljWI'JnLUW44mli t 25 q JnL'l, n[ljl 
tGbpqbmj14 wrdbQQ 4wqtlmli t' 

25. 37,681 = 942,025 4~. 
26 q UL4Pll1W4ntg, nrr tGbrqbmj14 wpdbQQ 4wqlimu t 

26 X 16,747 = 435,422 lj~. 
43 q 4w~Gwzwnwr. npj1 tGbpqbwt'J4 wrdbQQ 4wqtlmu t· 

43 X 15,909 = 684,087 lj~ L. 
1 ,6 q 4j1mpnGw~~m. nrr tGbpqbmj14 wpdbQO 4wqumu t· 

1,6 X 12,560 = 20,096 4~: 
nLUmp, 1 ljq 4w~p tGbpqbtnj14 wpdbQQ hwLtwuwr t' 
942,025 + 435,422 + 684,087 + 20,096 = 2081,63 4~: 

6.2. UuufJWJ/lU W(ldliJ?/1 n(lnlnL tl[J (/JutnliQ(lW[ WJ/1U uqna) 

Uf}bpQGbpj1 UUUI'lWJPU wp<:tbno nrnznul bG' hwzt.twr4bln4 
wubGw4wrL.nr lipbrnGtrr PW11Wf)pp~Gbpj1 hwtlWlljWlllWUtuwGm­
~JWG mn4nuo (pGmbqflWLWJpG u4nno) uGG11r hwzt.lb4znwJj1G 
pwGwoL.pG, nro uzw44w6 t sq.U-j1 uGGflp j1Gumpmmmmu 
w4wl'lblij14nu U. 'Tln4rnt.tu4m rtb4wt.twrmpJwtlp: 

U(11)jnt.Gw4.bm uGntGI) WUblnLt hwu4w0nul bG n~ upWJU 
orqwGpqlip tObrqrwJn pwtlwrwr nwGw4n4. UlljjllllwljmgObrnt.t. 
!Swrl4brnt.l, w6tuw2rtrn4, hwOnwJtJG GJm~brnt.l.. LtrmwlipGGbrntl L. 
mpjlz wGt.f'lntuwrtJGbltJ mwppbpmt WL4Whnt.t4w6nt~JntGQ , WJlll WJif 
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Gjm~bpp QGr)ntGmuo ub41J UJntujl hwpwpb[lntf}JWU npnz 
hwzt.lb4zrlWJjlG QwGw4Gbrmt.t: Opj1Gw4. hwuwawJG uGGifp 
hwzt.tb4znwJ~G pwGwaL.p, u1.4rmw4mgGbpj1, !Swrl4bflp L. 
w6tuw2rbrr Lij12L. 1:1:4 hwrwpbf1nt~JntGQ hwuwpt.tmu t 
lW4wqnLJG[!, pmuw4wG Jntrtt'J L. ljbG11wGm !SW(11.4P Lip2L. 1:3, Ca L. P 
uj12L.' 1:1 ,5 .. . 1 ,8, UL4Pll1W4ntgp L. wu4nrppGw~~4.r UP2L.' 1000:1 
WJLG: rGmbqf1WlWJj1G u4nno tGbpqbmr4 upwLtnrGbpnt.l. 
Wflli1WhWjli1bltlU, uGG!ltJ l.fturllnpwqntjG uwubpp L4Wf1ntGwljnt~JWU 
hwz4.wr4o 4wmwpmu bG tGbpqbmp4 wrotnr nrnzw4r ub6m~JwG 
Ltrw· hpt.Hiw4wGnu.'i 1255 4~-p Ltrw. nro 4wqunu.'i t orLtw 
tGbrqtmn4 owtuubrn 1 O%-o: UGG11n hwz4b4znwJrG pwGwoL.o 
4rnSwmmuGbpn4 pbr4w6 t wrumuw4 11-mu: 

U11.JntUW4 11 
UGG11tJ hwzt.lb4znwJpG pwOwaL. 

UGGI'fWUJnLJ'lbfl 0[1tJ.W UGGflWUJnLf'lb[l OrtJ.w 

UjWhWU2tJ t.ywhwG2tJ 

~nLfl , L 2.2 I.JwLtmul uq 4000 

U~~UlwljmgGbfl , q 80 p[n[l~l'fu b[l 6000 

WJ11 ~tj_nul ljiJGflwGwljwG 50 uwqGtmLu 400 

Ut:il.fmll.Jw flllGbLil tr4w~ 15 I 

wu~GWf'lf'lnLUb[l, q 

I UlflllUJUln~wG 1,0 uwGqwG 10 

LtJgrG 7.0 grG4 12 

pqn[bJgllli 4,0 ~rtro~ 2 

tJ.w[pG 5.0 ljnpw[Ul 0,2 

Ul[ltnGflli 4,0 i.ln[ppr)bG 0 ,5 

LtJqpG 5,5 1JU1nf1PflGbfl 0,7 
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ubmtmGpG 3,5 JnflrflGbr 0,1 

~b(jpLWLWGp(j 6,0 4pmwupGGbr. uq 

U6tuW2flbfl, q 382 c 70 

Wjfl f'llj_nul OULW 340 81 1.7 

OrqwGw4wG f'lf'lnLljbfl 

(4Wf'IGWf'lf'lriL, 4rmrnGWf'lf'lnL u 

WJLG).q 2 82 2,5 

PwLWUll1WJp(j G)mf'lbfl 

(P22WUJnLf'l. L4b4mru). q 25 8 3 8,0 

3mf1, q 102 Bs 3,0 

WJfl f'ILJ.nul pmuw4wG 25 812 0,004 

OWfllljWf'lf'lnLUbfl , q 41 PP 20 

WJfl f'ILJ.nu.'i 

1..4nlll~hwqbgw6 6 H 0,3 

OWfllljWf'lf'lnLUb[l 

1wGpwJrG GJnLf'lbfl, uq D 0.01 

4wLgrmu 800 A 1,5 

.f,nu~nr 1200 E 20 

uwmrrnu.l 5000 K 0,3 

tGb[lqpw4wG 11900 

'-
W[ldbpQ , 4~ 

rGlllbqflWLWJtlG ul.jnn[! hwzlj_wrl.jmli bG l.jWJ31l orruwl.jll 4.f1W, 
nrll 2rurwLJwG l.jwquo u 100 q-r tutrqrwl.JwG wrc.ttQQ ptrLtwo bG 
wrumuwl.j 12-mu: 

UnJmuwl.jrg trumli t, nr l.jwf3r 100 q-Q hwuw~w-
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lJlwutuwGnul t 243 l.jS!-j1G, hbllluwpwr. 1255 l.jS!-[! ~wrmGwl.jlj_nul t 
l.jwf3r 517q-mli: UGhrwcrbzlll t Lj_b(1whwz4.wrl.JbL uGG11r uwubrj1 
~wrmGwl.jmf3JmGo l.jwf3r 517 q-nul: Ulllwglj_wo lllLl.JwtGtro 
hwubliwlllmli tG hwuw~wlllwutuwG uGG11r hwzlj_bl.jznw1ru 
pwGwauj1 gmgwunzubrr hblll u nrnzmo bG wuhrwdbzlll liwun 
oplj_w ~whwu2r pw4_wrwrowG %-o: 

Urumuwl.j 12 

Uliuf1h uwubrh Uliuf1h hwzt.lb~znwJhG 
UUUr)t'J uwub[1[1 IJ.1Wf1nLUW~nLJ}JnLU[I, q pwuwauh pwt.lwrwr-

Liw(i WUliltHSwu[l, %-nt.l 

4wf'lp 100 4Wf'lp 517 

q-mu u-nul 

U1J.1t'Jl!lw~mg 2,8 14,5 18 

3nLTJ. 3,2 16,5 16 ' 

4wpuwzwpwf1 4,7 24,3 . 6 

1wupwJt'Ju uJnLJ}Uf1, uq 

Gwlilflt'Jmu 50 259 5 

~wlghmu 121 629 78 

~wtt'Jmu 146 755 19 

:jlnu:jln[l 91 471 39 

'-lt'Jlilwut'JiiGbfl , uq . 
c 9 47 67 

s, 0,03 0,16 9 

82 0,13 0,67 27 
pp 0,10 0,52 3 

A 0,02 0,10 7 

tubr~rw4wu wrdbflQ, 4~ 243 1255 11 
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Urumuwyt'tg brl!mli t. · nr ywptt 100 q-Q 
hwliWll.lWlilWUtuwGmli t 243 y~-t'tG , hblill!WpWfl, 1255 y~-Q 

lllwrmGw44mli t ljwph 517 q-mli : UGhrwcrbzlil t 4brwhwz~wr4bt 
uGG11h Liwubrtt lllWflmGwljmpJmGQ ljwptt 517 q-mli : Ulllwg~wo 
lilt.lJWtGbflQ hwlibliwlllmli bG hwliWL4WlilWutuwG uGG11h 
hwz4b4znwJttG pwGwolltt gmgwGttzGbrt't hblll 1..! nrnzmli bG 
wGhrwcrbzlil LiwutJ or4w lllwhwG2h pw~wrwrliwG %-Q: 

6. 3. 4buuwpwuwt;wu Wfldbp/7 nf7n2m tl!J (p/Jt5/7wl;wu ul;nn) 

UL4hlilwymgwJrG Lipbr_eGbrfl ybuuwpwGwywu wrab_eu 
WfllilWhWjlilbLnL hwliwr aqlilwqnflOnLLi b(i LitJ bflWUWy , nf1Q 
hhliul{wo t hblllwqnllll{nfl Lipbrpfl UL4fllllwymgubrh wlihGwppl{wJhG 
ywqlit't· nrnzliwG Wfli1JnLU.EQ hwlibliwlllbtn4 «t't11bWLWYWU » 
(hhL4npblilh4) UL4hlllwymgh hblll : Utlfluwppl{wJttu uynno hwz4btm 
hwuwr :t>UO/U,4 (<DAO/B0 3) 1973 p-ru wnw2wrllbt t 
«t't11bwtw4wG» ul4fllllwymgr wliflGwpp4wJttG ywquo : Uynn[( 
Lipbrpfl JnLflW_EWU~JnLfl wlittGwpp4t't lllWflnL[IWljmpjmGG t %-n4 
«hl1bWLW4wG» UL4hlllwl.jmgmli 11rwGg UjWf1mGwympJWG 
hwlibliWlilnLpjWlip : «1.,11bWtW4WG» UL4t'tlilWljmgt't 1 q-Q QUlil 
l>UO/U,4 uwGwtw4r L4Wf1mGwymli t (liq-n4)' hqntbJgt'tG- 40, tbJghG 
- 70, tt'tqt'tG - 55, Liblilt'tnGttG + gt'tulllttG - 35, ~bGtttwtwGttG + Ult'trnqrG 
-60, lilfl/lLLtllln~wG- 10, lllflbnGflG- 40, l{wtrG- 50: 

ghlitJwl.jwG ul.jnno (%-n4) hwz4mli bG hblilllJWL pwGwol!nl{ 

Uh 
./2 ulpw = - · 1 00 , 

u 
(31) 

nrlllbfl. Uh-Q- hblilwqnlill{nfl upbr_emu wG4lntuwnflGbtr 
wlitJGwppl{tt qwGql{wOwJtJG liwuG 
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q /uL4fllilwymgtJ1 00 q-nuj, 
U-G- «fll1bWtw4wG» UL4t'llllwl.jmgnul 

wGtJJntuwrflGbtfl wuf1Gwpp4fl 
qwGq4w6wJttG LiwuG t 
q I uL4t'tUlw4mgfl 100 q-mu: 

Ul.jnntJ G4wqwqnLJG wrd"b.en4 wupGwppmG 4n~4mli t 
lt't Li fllll W4 nf14 WO: 

7. Utuunr1"'4U31"' 11"'UntuS2utrc 

4wptt 1..! l.jwpGwupbrpGbrtt ubGunrwJru qGwhwlilmuo. 
hwlibliwlllWO orqwGwtbllllilhl{wl.jwG qGwhwlilliwG hblll, 4rmLLi t 
W4btt't Opjbl.jllltt~ pGmjp, pwGtt nr Of1qWUWLGL4lllr4 qGwhwliluwG 
awliwuwlj Gwtuornp ~bG huymu 4lnrowqblilGbrr (nrnGp 
wGgljwgumu bG qGwhwlilnLtlQ) qqwJwrwGGbrtt wztuwlilmuw­
ljmpJmGQ: UWfll'lnL QUYWLUWG lllbuwl.jtt oliw4nruwG 4rw wql'lmli bG 
wGhwlilwl.jwG 1..! ungflWLWI.jwG qnf16nGGbf1Q nrL4bU PWfln)wqttlilw-
4wG, tulipwJttG, QGlilwGbl.jwG L4Wlil4brwgmliGbrn4. ywGnGGbrn4. 
GwtuwL4wzwrmuGbrn4. un~nrmpJmUubrn~ : 'frw hbllll.iwG.en4 Gm1u 
Lipbr.eo 4wrnf1 t qGwhwlll4bL lllWflpbr uwrl14wGg 4nf1uttg lllWflPbr 
ol!n4. nf1Q orqwGwtbL4~h4 qGwhWlilnLUQ 11Wfl0UnLU t UnLpjbl.jliltJ4. 
n~ ulilwGI1Wfllil , hwrwpbrw4wG: UpbrpGbrfl ubGunrwJttG wGwtrqQ 
wl{bLt't opJb4lllrl{ bflwGw4 t: 

UbGunrwJrG wuwLttqG wGgl.jwgGbtm hwuwr 
tllnrowqblllubrr QUlilf1liwG '-' GwtuwL4WlllflWulJluwG bflwGwl.jQ 
QGI1qr4mli t hblilllJWL tJJnrowrl.jmuGbpQ' hwutt httuGwl.jwG 
lllbuwl.jGbrt'l lilWflPGflnLPJWU nrnzbLm hwlill.jmpJnLGQ, hwur Gjmpbflfl 
G~wqwqnLJG l.jnGgbGlilpwgrwJtt wGhwlilwl.jwG 6wGw~muo . hnlllbflr 
QUI.jWLLiWG hwlill.jnLpJWU hblilwqnlilnLUQ, hmnbrtt lilWflpbflnLPJWU 
Q Gl.jwl LiwG hblilwqnlilmliQ: 
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U~G~L. ubGuqlWJ~U hblilwqmnmliQ Ul4WlilW~whw[lliWf1 t 
n11n11bL pbrwG~ tunnn~Q 36 ... 37°C-~ bnwgrwo 2rml. ~wd lilW.Q pmG11 
pbJmJ.: ~~ brwztuwt.J.nf1t.J.md ~nLL lilWL upbfl.QUbfl~ Gdmzub[1Q,.QWU~ nf1 
WJ'l pbf1nui t d~w~n11liwG~ ~zlilwgdwGQ L. hwli~ nf1nzuwG 
tSzlilnLPJWG ~nflulll~: Swu~WL~ t ubGunf1WJ~G wGwL~qubrG 
wGg~wgGbLnL dwdwGw~ oqlilt.J.bL ~wp~ L. ~wpGwdpbf1.QUbfl~ hwli~ L. 
nnlll~ wubUWUlW[lWOt.J.wo WflWUlUb[l~ UlilnLqwGumzub[1~9 
(WI1JnLUW~ 16): 

7. 1. =iwtf/1 hj1uuwt.;wu miJuwt.;uiJf1f7mwf1piJf1mfJJnLUIJ nf1nziJLm 
hwm/.;mfJJnLUIJ 

UGG!lwlif3bflpGbfl~ libowuwuGmpJwG hwuQ qmuwrt.J.mu t 
hwu~ 4 h~liGwl.jwG Ulbuwl.jGbr~ qmqwl.jgmu~g· .QWI19P~9. 
Wl'lwhwu~g . f3P4.nLf3JnLU~g L. 'lWnUnLf3JnLU~g : =!wliQ QUl.JWLbLm 
hwuwf1 1.4whwG24.md t ctwdwGw~. nrL4buq~ wGgG~ nbwl.jg~wG: 
CGl.JwLbLm hwuwr wJG ~wqumu t· 2 ... 7 4.f14. 11wnGmpJwG hwuwf1 l· 
1 4.114 -~g l4Wl.jwu uGwgwoGb[l~ hwuw[1: ~WI19fl hWUQ wt.J.bL~ LW4. t 
WfllilWhWJlilt.l.mli 37° C-md, 18° C-mu w11~ hwliQ, 10° C-mu· 
11wnGwhwliQ: =!wd~ QG~WLnLliQ 0° C-md umf1 f3nLLwGmd t ~wd 
l.Jnrmu: =!wu~ qqwgnl'lnLPJWG wGwL~qGbr~ crwuwGwlj wGhrwcrbzlil 

t hwzt.J.~ wnGbL WJ'l JnLflwhwlil~nLf3JnLGGbf1Q : 
<Dnf10~ QGpwgpQ: =!wd~ h~dGw~wG UlbuwljGbfl~ 

UlWflpbflnLpJWU hGwrwt.J.nflnLJ}JnLUQ nrnzbLnL UL4WUlWLjnt.J. 
l4WlilflWUUlnLU b[J nrnzwl.j~ ljnGgbGUlflW9~WJ~ hwu~ UjnLpbfl~ 
LnLOnLJf3Ubf1 ( WI1JnLUW~ 13): 

82 

1WOQ 

~Wf19fl 

U111l 

fapnt 

'1wnn 

U11Jmuw4 13 
=!wd~ UJmpbfl~ LnL0nLJf3Ubfl~ tulilnLJ}JnLUQ 

=!wop GJmpQ ;2wGql{wOwJI1G dwuo %-ml 

uwtuwrnq (J?.O.) 1,00000 

Gwlllflpmdp J?lnfllltl (J? .d.) 0,25000 

qpGtij?WflWJ')f)nL ([ 'J.) 0,02000 

ei1GI1Gt'l umL:t>wlll 0,00002 

100 liL-ng urt.J.w~Gbfl~ lib2 LQGmu bG l4WlilflWUlil4.w6 
LnL0nLJf3UbflQ , QUil n[1md wnw2~G bf1b.Q hwu~ LnL0nLJf3Ubf1~9 wdbG 
dblm LgGmu bG bfl~m urt.J.wl.jGbf1~ ub2 ~ulj ~nrrnfl'lQ . bf1b.Q~ lib2: 
LmOnLJf3Ubflnt.J. 9 urt.J.wljGbflQ Gzt.J.mu bG l4WJliwGwl.jwG hwuwrGbrnt.J.: 
<Dnrawr~n11 wGabflQ hbflpnt.J. hwulllbu bG wGnul l4WlilflWUlil4.w6 
LnLOnLJf3Ubf1Q : UJ11 Ul4Wlllwljnt.J. wGhrwctbzlil LnLOnLJf3~9 

5 ... 1 0 UL-Q hw2nf1'1WPWfl LgGmu bG ~dwGqnlilt.J.nl'l L4ni1L4WlilJW Q'lWL~ 
ub2: UJ'l ctwuwGw~ wGhf1wdbzlil t l4WhL4wGbL ~mu~ hwt.J.wuwr 
ubompJnLUQ (unlll 5 liL) L. pbf1WG~ lib2 UflW L4WhuwG Ulunl'lnLPJnLGQ 
(linlll 10 ... 15 4.r4.): =!wu~ dwu~G tS~zlil l4Wllll.jbrwgmd Ljwqlit.lm 
UL4WlilW~nt.J. GumzQ ~L4blll.Q t l.Jml lilWL, WJL 1.4blll.Q t Lbqt.J.~ t.J.flW 
QlipnztuGbL: 

=!wu~ ~nru h~uGwl.jwG lilbuwl.jGbfl~ wupn112 9 GdmzGbflQ 
6wGw~bLnL Ljwu br4m utuwL~9 n~ wt.J.bL~~ 11bL4.QnLU Gzt.J.nul t. nr 
41nrawr4nl1 wGaQ lilWflpbrmu t hwu~ h~liGw~wG Ulbuw~GbflQ L. 
Gf1w(' ~wflbL~ t bf1wztuwt.J.nrbL hblllwqw 41nrowf1l.jmuGbfl 
wGgljwgGbLm hwuwr : 

83 



1.2. ~wil/1 u;mpb[1/1 Dt/wqwqm;u l;nugbulf1(1Wg/1WJ/1 
wuhwmwf;wu 6wuw;muo 

<Dnr~l1 [!Gpwg_g(!: UGhw111wl.jwG GLtwqwqnLJG l.jnGgbGUlflW­

ghwJr nrnzt.'iwG hwuwr wGhrwdbzl11 t hwt.'it) h)luGwl.jwG ~nru 
GJmpbflh LnLOnLJpGbrnLl ~nru urLtw4. nrnGQ hwt.'iwrw4wLLtmu bG: N1 
urLtwl.jpg LnLOnLJPh 1 t.'iL-Q LgGmt.'i bG 50 t.'iL-ng urLtw4 u pnrwo 2rnLt 
hwugGmt.'i bG t.'ij1G~l.t Grzo: UrLtw4r L4wrmGwl.jmpJmGo LWLl tuwnGmt.'i 
bG: U111wgLtw6 LmOnLJp)l 5 t.'iL-Q LgGmt.'i bG ~dwGqn111Ltn'l. L4n'l.lliWI11JW 
qf'lWLh t.'ib2 u wGmt.'i hwt.'i111bu : UJGmhbUlu wt.'ipn11.2 qnron'l.m­
pJmGGbflQ 4r4Gmu bG, 50 t.'iL-ng urLtw411 t.'ib2 wLtbLwgGbLnLt2. 4, 5, 6, 
7, 8, 9 u 10 t.'iL LnLOnLJp: 1wt.'i)l QGl.jwLt.'iwG Wflf'lJnLGQGbflQ qrwGgmu 
bG: unLJG GnurwgmunLt N2, N3, N4 urLtwl.jGbflh9 LnLOnLJpGbflQ 
hwt.'i111bumt.'i bG: 1wt.'ij1 LnLOnLJpGbrh Ulbuwl.jGbflQ u UlWflpbfl 
Gnurwgmt.'inLl f'lflWGg l.jnGgbGUlflWQj1wGbflQ pbflLlWO bG W'l.JnLUWl.j 

14-mt.'i: 
1wuj1 Gjmpbflh gWOfl l.jnGgbG111f1WQj1wGbrh nrnzuwG 

f'lbUjQnLt.'i (QW'l.9fl hwu· Lm6nLJpj1 l.jnGgbG111flW9hwG 0.4 t.'irG~u 0,8%, 
W'l.h hwu· 0,1 t.'ij1G~L. 0, 15%, ppm hwu· 0,003 t.'ij1G~L. 0,008%, flWnQ 
hwu· 0,00008 t.'ij1G~L. 0,000015%), Ltlnrowr4n'l. wGoo 

brwztuwLtnrLtmu t hbUlwqw Ltlnrowr4mt.'iGtrr hwuwr: 
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73. =imnb{7/7[}ill;WJUWU hwl.fll;ntpJWU hfil.flwqnl.flnttf[} 

~n1.11w4bm Gjm!}bfl[! qpqnmli bG hnUlwnmf}JWO QO~wl~~Obfl[! , 

nrnOp qmGL!mli bG J?!}~ tunnn~~ hbUlutJ liwumu: t0!}W'lf14mli t Jn!} 
wubGWUjWflq hnt.nbfl~ qnjntpjntO[!, nrnGp ~wUjt.J.ntli tO hWJlllU~ 
g011nrt u~wgmpJmGGbr~ hbUl. ~wli:Pnf1WJ~O (hnUl~ ljpnrl[! 
hwG'l~uwOmli . t Unt~~wu:PnJlWJ~9 nbUjbtbGlll(l), limz~jl 
(g~~LWJ?WI1Wflb~wGnG) , 6w11.~tJ ( a- WU~LWL4~f1jlfl~G) , wGwGmtutt (1-
ubGpnL), bpbpwjjlG (bp~tPrLb!}bfl), ~6m (Uf12riW!}pm). hn1.11w6 
(plllUl~LUbfl~WUfUlWO) : ~nl.IlbflQ qn1 uwp4.btmJ. Ublj[! UJnLU~G . ljwrn'l 
tO md'b'lwgGbt. pmLwgGbt ~wli wnw2wgGbL Gnp pwpfl hnUl: 

UtGunpjl~wG pmJL t UlWLtJU liwGnwuwuumpJwup 
hbUlwqnUlbL uGG11r plUfl'l hnllltpo. Gnn pmpumGp uUlb'1.6bt 1.t 
4bf12Wl4bu urGpbqbL gwGljwgw6 hnl.Il : 

<Dnnor nupwgpo: Uwpmp tugwGml. ~ttUfwhrt~w6 wlljwljJw 
pJmeutpjl ut2 wL!btwgGmu bG hmnnLt mjlpwUjblilnrt GJmpbfl . 
ljwpGwlipbpeOtrr wrmwl)flnLJ}JwG ub2 4ttrwn4.nrt UlWflpbp 
hwublimGeGbp, WUltuU1w6 UjwOrr LjmnrGtr l.t n~ !}Wflli hmnn4 
~wpOwuptrpGbp: uumzOtro UjblllJ? t mGtOwG ~wlflwLtnr 
·wrl1lwhwJU14.nrt hnUl: PJmeutro 6w6~mu bO l.t lflnpowr4n~ wGojlG 
wnw2wrljnu.'i hw2nf11)W~w0mpJWO litpnl)n4. tSwGw~bL hnmbp[! : 

~nU1tp0 wt.J.!:iLr LW4. bO qqwgt.J.mu J?!}~ oqGm!}Jwup ol)jl 
pwqliw~jl 1.t ljwptSwl.Ilu md'b'l Otp66munt.J.: 

1 o Oumzjlg 7 ... 8-tJ 6!12l1l 6wuw~liwG flDUfl?nu~ ~wrbL~ t 
hwul.Ilwmbt. n11 t.fln11owp~n'l wOo[! oOflmGw~ t hnlllbflQ 6j1zm 
nrnzbLnt : UGob!1Q. n11nGp wGgbl bO ub0unf1WJ~0 u~Gjlumuo . 
tpwztuu ~Ltnrttmu tG nrll!tu hwt.'il.Ilbu- LflnpowqbU1Gbp: 

7.4. 4wpj7 hnl.fl/7 {., hwtf/7 17f7172nttf[} 

<Dnror Qli!}W9l?[! : Uwemr 411L4wh'l~w6 tugwGnt.J. ur4w~lllib2 
1 aGmt.'i to 60 lit ~w!} (bptp Lflnpowqtl.IlGtrr hwuwr): 1'14t.J.w6 

lSt> 

PJnLJ?U!l u tugwujl lij12u lij12WI)pnu5 bG wumli~Ot Grpwp~pbrt~ zbfll.Il: 
lfwp~ GumzGbnl! Ulbfl.Wflflnul bG bnwgn11. 2f1WJ~G pwrtG~p: 
'TlwuU1bpj1qwgjlwG wug~wgOmu bG (73 ± 1 )° C-rul (30 ± 0,3) t.J.plj . 
ml.tnrtmpJwt.'ip : U1.11mq~~ ulimzjl 2bpliw~wlfln4 L!bpwhu~mu bG ~wpp 
2truwuU1~6wl...o : 'llwumbp~qwguwO Lttn2mli GlimzGtro UfW'ltgGmli 
bO unG~u (37 ± 2) 0 c: 3mnwewO~mn uwmwljwjlwp~ GumzGtp[! 
6w6Ljwqrnul tG u bG!}Wflljntu ubGunpWJ~G qGwhwmuwG: uwtu 
qGwhwU1mli bu ~w!}jl hnU1Q, WJOmhbU1u hwlio : 'llwuU1bpj1qwgtJwJp 
hWU(l u hnU1[! ~11 hWUWflt.J.ntli nf1UjbU WflWUl: 1wu~ U hmnn 
qGwhWU1ntU[! wGg~wgGmu bG h~Gq u~wt.J.nr.:..uGng UWU'lrtW4n4.' 
hwllwowJG wrumuwlj 15-mu ptnt.J.w6 U14.JwLGbpj1: 

Urumuwlj15 
1wur u hntnjl qGwhwtnmllQ 

5 UWJ?nLfl , flr>Lflb4wG, pbpl...w4~ EWI'l9flW4mG: 

4 nt pwttwrwr wrtnwhwJtnl/w6, flwmwr4 : 

3 ICJmJ( wGwuGw4brfl. qnufl , opu~flwg4w6 , 46l/w6, nj_ Jwpnq'l: 

2 U4GhwJtn wGwuGw4brn. qnufl , opuflf1Wgl/w6, 46Llw6, ~mJL 

Gt:ij'uwhntn, ~ntH flWn(! : 

1 ntctbrf wGwuGw4bfll1 , WJll ~Llnu.r untujl, ututnnpjl L. WJl 

tunmbrfl . npnGp 111Wlflu bG 4wprG n.mo hwo, qnop, 464w6, 

GLtuwhnm: 

0 Gwtn mdbll. 46t.J.w6, pnppnuGw6, Gbtuw6, Gw4f}wli~bppGbpjl, 

flbl'lnflWJ!?~ . wtumwhwGflt lif12ngGbpfl L.. nLflP2 gjlujl4wmGbrfl 

hwu m hnm mGbgnrr 

1wuwowJG qGwhwmmliGbpjl ql.IlGmu tO t.'ir2~G 

pt.J.wpwOwljwGQ, nr~ Wfld'Oj?Q ~LnrwgGmli bG lljlO~h urwt.J.npGtllr 
wlipn112 1}~4.[! : 1wJ~ l.t hnlflr qGwhwlnllwG w~flJnLGEGbpQ , 

:ppqp~wE~urwljwG u uwGptwljbGuwpwGw~wG gmgwu~zGtpr hbll1 
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lipwupG 4wrm'1 bG oqll1wqnr64.bL 4wpp nrw4r nrn2liwG hwliwp 
hwliwowJG «L!nijp 4wp: UpbrliwG ctwliwGw4 UjWhwG2Gb[1Q», 

JJP4. 13928 qnus-r: 

U11JnLUW4 16 

l!wfJp hwlip h hnlllp Wf1Wll1Gbflp ~wL!lwGlimzGbflQ 

iwao t.. hnmo 

UuwuGw4trr 

u11r 

88 

2w4'lw0umzGb[ltJ UjWUl[lWUUlUWG b11wGw~Gb[1Q 1 

ICJnpwgnuJ: 4wu~w6l).nf1 ~tro mbflWflflnLU tu 2rm.J. 

url).w~r at2: Url{w~Q 4'lwljma tG wGg~ mubgnfl tugwunl)., 

nrr Ub2 hwqgl{w6 t WUjWljb tunf1nl).wlj tunflnl{wljtJu 

dtJwg[imu b[i nbmtJub Ljwzb4'lnf1, nrr wqwm OWJ[lQ 

ouLJ11umu tu ljwptJ ut2: UuwuuwLJtrr 2flWJtJu LJwtumJPD 

mwflwgOtLtJu gufl"ll pwf1w'lrr~utro 2rr qnLnrzrnt.l 

pnrl{mu bu ljwptJ ut2: 

LmowhwunuJ: Uuwuuw4trr lt 2rr hwl{wuwr 6wLJ.wLOtro 

tuwnumu tu , flwumu lt flwum~r nrnzw4r uwuo 

wl{bLwgumu 50 UL ljwptJu: 

l..(fip/1 ljmJUJnqj7gj1w;/1 trzwuwlj: 50 L~L ljwptJO WU[IU'lhwm 

tuwnubLnt.l wLJ.bLwgGmu bG ~wpngtJ~n t.l 1 UL «4br~ 

~nulljnqtJgtJwJtJ»2 
Lmomw 

Uj7[nuj7/jm.5UJnqj7gj1w;/1 trzwuwlj: 50 UL ljwpjlu wuou11hwm 

tuwnGbLmJ. ljwpngjlljntJ. wLJ.bLwgGma bG 0,6 Ul «Ujllnujl 

~nulljnqtJgjlwJtJ »3 LnLOnLJp: 

50 UL ~wpjlG ljwpngjlljnl). wLJ.bLwgGma bG 0,5 UL 

Gwlllrjlmur flLnrtJ'lr10%-ng Lmomw 

'1wn0whwll 

:ipWL~ 

0~U~flWQtJ.W6 

UblnW'l~ 

L~l4"L~qwgtJ.w6 

464.w6 

ubfuwhnln 

l=!nppnuwhnl'l 

Urumuw~ 16-~ 2WflnlCiw~mpjntG[! 

50 IlL ljwp~O 4wpng~4nLt wLtbLwgOmll bO 1 IlL 

W'lWPP4.WJ~0 ~~O~[i~ 0,1 %-ng LnLOnLJp: 

45 IlL 4wp~O 4wpng~4n4. wtJ.bLwgOmll bO 5 IlL pnpw6 2m:-a: 

50 IlL 4wp~O ljwpng~4n4. wtJ.bLwgOnul bO 1 IlL bp~wp~ (II) 

UnLLlJWln~ 0,3%-ng LnLOnLJp: 

250 IlL ~wp~O ~wpng~4n4. wllbLwgOmll bO 0,1 IlL l4'10Cl~ 

unqlJwln~ L4b0lnwh~flllWln~ 1%-ng LnLOnLJp, np[! L4Whnlll 

bO 5° C-mll 48 dwll~g "! wtJ.bL~: 

100 IlL ~wp~O ll~~pnljwpng~4n4. wtJ.bLwgOmll bO 0,02 IlL 

ljwpwqwpptJ.~ 1 %-ng LnL6nLJp t.. tuwnOmll: 

U1.4w~b pJm~umll 42nmll bO 0,01 q ~WL41ltl0wppm t.. 

luwnOmll (37 ±5)° C ljwp~ !0!~0 ;?w0w~mpjw0 hbln, WJO 

lnb'lw~ntumll 200 llL-ng !W~wupqw~ t.. tuwnOmpfl~ 

6w4.wm hwugOmll ll~O!I.. u~2[!: UJumhblnt.. upttw4~ llb2 

llw0ptw~wpng~4n4. hW2nllllWPWil wl!bLwgOmll bO 

0,01 IlL 1%-ng ljwpwqwppm, 0,01 IlL 0,5%-ng 

4Wl4Pn0wppm, 0,01 IlL 4Wl41l~LWppm, fugwOnLt ~wljmll t.. 

LW4. tuwnOmll bO: 

50 IlL ljwp~O ljwpng~4n4. wtJ.bLwgumll bO 2,5 IlL 0 ,5%-ng 

4Wl4Pn0wpptJ.~ LnLOnLJp t.. tuwnOmll: 

l=!wg wOnpnul 50 IlL 4wp[! lnb'lWflllnLll bO t~u~ljwlnnp , np~ 

llb2 qlnOtJ.mll t pnppnu~ ~bptJ.w6~: "lwhmll bO (4 ± 2) ° C 

uwn0wpw::mllllb4 op: 

89 



'.
0

 
0 

c
' 

E
 

5 -::
1 

-::
1'

" 
::

I 
r
- c
. 

-::
1'

" 

:J
'"

 
-::

1'
" 

..;
:J

 
-:

:1
 

~
 

c:
 

-::
1'

" 
\0

 
..;

:J.
. 

-::
1'

" 

s q
. 

;::<
 

~
 'E .:=
.. c E
 "' C\ ;::<
 

c
. 

!'"
"" 

.E
 

E
 

:T
 

::::
J 
~
 

c
. E
 

c:
, =
 

c 

s Q.
 

::::
> 

'ij'
i ::;:
. 

to
 

E
 

\0
 

E
 

c E
 

"'I
ll 

"'I
ll .:=
.. =
 .... ~ 0 0 ::::

> 
\0

 

~
 

::::
> Q.
 

£ 1P
 

N
 

(}
1

 

:£2
' 

.:=
.. E
 

c;
-

"::
::>

 =
 

E
 

C
\ 

E
 

"'I
ll 

"'I
ll 

.<
=- =
 .... ~ ~ ::::

> 
<

0
 

c:
 

C
\ 
~
 

"" 
=

 0
 

"" 
E

 
'-

' 
(X

) 
c C

'\
 

!'""
" 

..!
? 

E
 

c 
=

 E
 

c:
r 

cr
 

"' 
-::

> 
":

:J
 

=
 

=
 C

\ 
c
. 

;::<
 

cr
 

=
 

c:.
 

"'I
ll =
 

::::
J 

c 
c
. 

E
 

::::
J 

::::
J 

..0
 

~
 

=
 

=
 

\0
 

i'
 

=
 

E
 

';
 

C
\ 

Q.
 

c 
::::>

 c. 
;=

!" 
::::

J 
"'I

ll 
c:

 
::::>

 
f 

"::
::>

 

=
 

E
 

9 
q

. 

1
'0

 

3 
":::

:> =
 

E
 s 

c
. 

c
r 

-::
> 

~
 

E
 

c 
~ 

s ::::
J 

o-
c. 

::::>
 

c:
r 

~
 

r::
> 

C
\ 

:T
 

c 
E

 
E

 
c \0

 

"' 
C

\ 
C

\ 
::::>

 
~
 

.... 
c
. 

"::
::>

 
.;

:l
 

c
. 

C
\ 

=
 

c
r 

C
\ 

"::
::>

 
"" 

=
 

' 

=
 c:

 
:T

 
c:

 
C

\ 
C

\ 
E

 
E

 
E

 
:::

r 
"'I

ll 
c:

 
c
. 

-=>
 

::::>
 

C
\ 

::::>
 

E
 

\0
 

E
 

.:=
.. 

C
)_

 

=
 

!'""
" 

cr
 

=
 =

 
c
r 

"" 
::::>

 
:T

 
s 

.:=
.. 

-::
> 

::::>
 

=
 

E
 

5 
'E 

=
 ::::>

 
.:=

.. 
::::

> 
.:=

.. 
-5

-
c:r

 
c
. 

'E 
E

 
=

 
E

 
E

 
::::

> 
C

'\
 

\0
 

.D
 

1P
 

c
. 

C
\ 

;:!
 

::::
J 

=
 

\0
 

N
 

c. 
=

 
=

 
E

 
c:

r 
E

 
C

\ 
C

\ 
E

 
E'

 
s 

N
 

-::
> 

":::
:> 

c
. 

E
 

c
. 

E
 

c:
 

~
 

c
. 

5 
s 

cr
 

E
 

c:
, 

"'I
ll 

E
 

E
 

=
 5

 
C

\ 
';;

..
 

"'I
ll 

::::
> 

C
\ 

=
 5

 
.E

 
r 

E
 

C
\ 

cr
 

c
r 

5 
5 

-::
> :::::

 
E

 
::::>

 
=

 
C

\ 
::::>

 
(}

1
 

..:
:0

. 

""" 
0 0 

0 
:£2

' 
~
 

-P
 

::::>
 

s 
::::

> 
E

 
0 

\0
 

-P
 

0 .p
 

5 E
 

.p
 

:::
l 

"::
:l o
- ~
 

C
o

 

cr
 

C
1

 

:::
l 

"::
:l E
 cr
 

c::
 

,...,
. E
 

5 E
 

C
1 c
. 

;2
 "'
 

E
 

::::>
 

E
 

"::
::>

 
-:

:J
 

q
. 

::::>
 

-5
-

"' 
E

 
E

 
c. 

=
 c

 
'E 

"::
::>

 
cr

 
..:

:0
. 

C
\ 

r 
E

 
c:

, 
::::>

 
=

 
E

 
""" 

=
 

::::>
 

to
 

~
 

c
. 

::::>
 

c
r 

-5
 

!'""
" 

1
'0

 

<:
:'1

 
c-

' 
c:

 
E

 
c::

 
1.

.)
 

cr
 

E
 

c 
c
. 

:::
l 

cr
 

"':
::l

 
.;

J 
.0

 
=

 ;::
:..

 
5 

:::
l 

_§
 

lP
 

C
'l 

:::
l 

E
 

=
 

1
0

 
E

 
::

r 
E

 
=

 
E

 
c
. 

E
 

lP
 

=
 

(Q
 

cr
 

C
'l 

=
 

C
'l 

"':
::l

 
=

 
:::

l 

'?
 

""' 
.;

:l
 

=
 

-::.
: 

~
 

5 
s 

.....
 

.....
 

(J
1

 
E

 
(J

1
 

::
r 

(J
1

 

E
 

c
r 

~
 

0 
0 

0 
C

o
 

0 
=

 0 
,.:

:J
 

c::
 

0 
~
 

:::
l 

.;
;l

 

"' 
E

 
0 

-::
:1

 
C

\ 
E

 
I 

c
. 

C
'l 

c
. 

::J
 

:::
l 

·~
 

=
 

:::
l 

5
-

;::
:..

 
C

o
 

\C
 

E
 

.-
=

 c
. 

~
 

:::
l 

.-
E

 
c
. 

::J
 

-::
:1

 
s 

=
 

=
 

.-
"'2

" 
C

o
 
=

 
E

 
=

 =
 

"::
:l 

Q.
 

E
 

T
.l

 
c-

' 
::J

 
E

 
E

 
lP

 
.....

 
:::

l 
::J

 
5.

 
C

'l 
lP

 
:::

l 
=

 
0 

1
0

 
C

1 
=

 
c:: 

-= 
C

1 
=

 
"::

:l 
=

 
~
 

<:
:'1

 
E

 
E

 
C

1 
lP

 
0 

E
 

cr
 

I 
5 

1
0

 
C

1
 
=

 
=

 =
 

:::
l 

=
 

\C
 

cr
 

1
0

 
E

 
(Q

 
=

 
=

 C1
 

::J
 

-::
:1

 
=

 
E

 
~
 

CD
 

:::
l 

E
 

E
 

1
0

 
ro

 
0 

c
. 

0 
c::

 
lP

 
c
. 

:::
l 

-::
:1

 
1

0
 

0
, 

r:
;)

 

=
 :::

l 
:::

l 
(
(
)
 

E
 

:::
l 

c
. 

C
1 

(Q
 

E-
=

 
s-

(Q
 

c
. 

=
 

=
 .

-
=

 
=

 
.-

E
 

-::
:1

 
=

 
=

 :::
l 

C
1 
=

 
CD

 
=

 =
 

=
 

;::
:.. 

:::
l 

~
 

lP
 

C
1

 
E

 
:::

l 
0 

s 
;::

:..
 

0 
:::

l 
::J

 
E

 
;::

:..
 

(J
'1

 
~
 

I 
<

0
 

lP
 

c 
E

 
o-

::J
 

=
 

c
. 

::J
 

c
. 

;::
:.. 

::J
 

E
 

<
0

 
=

 
;::

:.. 
E

 
.-

cr
 

~
 

.-
::

I 
cr

 
~
 

;::
:..

 
:::

l 
<:

:'1
 
.-

;::
:..

 
~
 

'E 
1

0
 

cr
 

.-
;::

:..
 

(
(
)
 

"'2
" 

cr
 

c 
~
.
-

o-
J
J
 

;::
:..

 
E

 
'E 

((
) 

ct
8 

::J
 

E
 

E
 

C
1

 
.-

E
 

"' 
\C

 
"' 

::J
 

lP
 

E
 

ro
 

q
. 

C
1 

C
l 

C
1

 
5.

 
E

 
c:

~ 
::J

 
::J

 
::

J 
::J

 
t:J

"
~
 

~
 

;::
:..

 
":::

:1 
c 

~
 

5
, 

5
, 

0 
c
. 

c
r 

-::
:1

 
~
 

.;
;l

 
-::

:1
 

.;
;l

 
cr

 
::

J 
'E 

C
\ 

;::
:.. 

=
 

C
1

 
5.

 
E

 
((

) 
E

 
lO

 
cr

 
cr

 
"' 

::J
 

C
'l
 

C
\ 

c::
 

=
 

C
1

 
10

 
C

1
 

:::
l 

::J
 

"::
:l 

=
 

s 
.-

~
 

E
 

.....
 

0 
_o

 
c
. 

c
. 

-::
:1

 
<

0
 

c
. 

0 
-......

 
E

 
.....

 
:::

l 
cr

 
1'

0 
=

· 
c
. 

c
. 

c
. 

-::
:1

 
c
. 

cr
 

I':
:J

 
~
 
~
 
~
 

=
 

.-
C

'l 
' 



0,1 N LnL6nLJ!} 4wf1blfl t UIWtnpwmnbL ~Gfll.ll:iu :Pfl~uwGWL~Q. WJUll.lbu 
tL p~al~WlJ.IbU alwpmp ll.lflliUjWpWI.fl~g : 

. U6fuWj}j}nL qwq~ Ul:ipqnp6nLj}JWilp h~alpp . uwljbpbupu 
qnJWgw6 w6fuW!}fH.I.WJpG Wll.bppg wqwuu[l:iLm Ull.IWlnwljnl.l, . 
tunphnLflfl t mrttmll Gwtu UIWlnflWUu:lbL wLlbL~ tutHI'I L. WUjW 0,1 N 
LnL6nLjj}, ~wfi~ nr. WDW2P011 lll:i2 w6fuW!}!}l[WjflU GWI.fl(l~nLil(! ~11 

LOL6L!nul L. UUI.flt!W6f?l1 ~L.nll W02WlnL!mal t : 
uwlllppmalp hpr,!10f?UI1f'l0 ll.llillls;? t LOL6liL tSbGwl.llwtuw 

pwdwltfibpp llh2. WJLWll.lbU WfllnWf'lfl4W6 J!Wfl~fl 2l:iflalnLj}jnL011g 
WlJ.IWlth wuw(j(jbfl(! ljWflOI'l. bfi UIWJ!}I:it: 

tupm LnL60LJ!} lJ.IWI.nf1WUtnl:iLm OlJ.IWlllwljntl tSbGWUIWltJW 
pwdwl.tp llh2 Lt2nnul l:ifi 200 ... 250 q NaOH, Ltrwfi wtlbLwgfinul 
alntnwttnpwlJ.IbU GmJGs;?wG 2nLf1, L. WlJ.IW41:i ~n11.nt! hwt$wfuw411 
tuwnfibLntl' !}Oil.Gnul LnL6l{l:iLm: 

t;pp NaOH-u wllpnrt2nLpJwllp LnL6qmll t L. LnL6nLJ!lP 
2liflllWull1ptiwGG I12Gmll t, WJG flWlllWfllfnul bG nl:imttGb fugwGml 
UIPfi'llftwLtLtnll. 2211 Llb2 L. n11n2 ctwllwfiwlt !}Oil.Gmll lJ.IWflqLlbLm: 

NaOH-tl 0,1 N LnL6nLJ!} L4Wlnf1WUll1liLnL hwalwp 1 l 
U1Wf101l.Olj}JWilp !Wlflwurqwltl1 lll:i2 LQfinul bG 6,0 .. . 6,5 IlL ful11.11 
LOL6nLjj} L. tlflwG wql:iLWQUnLil WJUf?WU j}OflW6 2nlfl, llp£i1L. np 
(!UflhwGnLp llwLtwpflWlt~ hwuGI1 fi2wq6pG: 

UJrel{w6pubp 1umwfiwL~L hwowr hl11lpfl pwfiwltu l.llbll1f? t 
!WlflhL llbliqnLpnq, n1 !}h Ull1lJ.Ihmnq: 

Sl1ll1f111 nrn2trn: Upqw4p llb2 LQGnul bG !J>I1puwGWLP9 
lJ.IWUlflWUU1W6 661lpw4wfi pj}l{p, Wll.Wwl{p 4wll UWj}Wj}j}qp 20 IlL 
0,1 N LnLOnLJ!}, Llflwli wqbtwgfimll 2-3 LjW!}PL ~bfinL~tnWLliflG L. 
U1f1U1rmul ulllmqllwfi bGpwljw hpllemt: Spmpmllfibrl1 ctwllwfiw4 
PJnLflhU1f1 6WJJ1~ lJ.IbUlp t qmliLl)l upqwljf1 llb2, PWJQ lJ.IWU1bfll10 14UI!P: 

f'llwfiwLnLl. np upqwltnul up.u(lmliw4qnl"} 20 IlL !}!}qp 
tni1U1pllwfi hwllwp Lt6wfuulfi1 alnlllwqnpwlJ.IbU GmjGgwG 
lflnp6wpltqnq htulg. WlJ.IW wnw2pfi 15 iit-o LtwrliLP t pJmphmpg pwg 
pnl"}filiL llf1w0qwllf1g, f1ul.t llfiwgwo~·ltWfJtlLfilipl1 Olanq: 

<DnrOf1 ofipwggnLil upl{w4f1 UIWJlnLfiwljmpJnLG[! 
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qqm2nL!}JWlip lJ.Ibl.fl.Q t tuwnGbL u~G~L. 20 ... 25 qWf14JWGnLu 
~wGhbmwgn11. l[wpflwqmJG bpwGql1 umwgtlbw: 

Stnnpllwu qnp6n!lnL!}JnLGQ ll.lbl.fln t 4fl4libL 3 .. .4 wGqwli L. 
'lnLflU pbfibL llj12l1li pt.lwpwGwljwG[F 

Lm6nLJ!lt:! pwttw4wGw~UJlft 6l121.11 t hwllwpl[nul b!}b 20 IlL 
o. 1 N !lllt.ll1 UlpUlpuwG l.l,pw 6wtuuttfl 19,85 ... 20,0 IlL hpup: tpb 
hpalpp Lm6nqpG wttbLI1 tu~m t, WUjW GnupwgllUJG hwllwp l[pwG 
wl.J.btwgGnul bG hWOWUIWI.flWufuwG f?WGwLtmpjwllp pnpw6 2nl(l 
(wrunLUwlt 17): 

Urumuw417 

20 IlL 0,1 N ppl{~ 1 l LnLOOLJp~[i 20 ilL 0.1 N ppl{~ 1 L lntOmJp~Ci 

Lll~LilpilwG L{pw tqWhWfi2l{nul t Lll~Utptlw(i L{pw UjWhW!i2Lfnttl t 

6wfuul{w6 h~lip~ wLfbLWgCihL 6wfuul{w6 h~lip~ wl{btwgCiht 

DWCiWI.m. tlt pnf'lWO pmp, tl_t .QWUW~[l. ilL 9nnw6 omn, li1 

18,7 69 19,3 36 

18,8 64 19,4 31 

18,9 58 19,5 26 

19,0 52 19,6 20 

19,1 47 19,7 15 

19,2 42 19,8 10 

UUjWUlW~whwpllwp t wl.l,htwgGht Gwtu 2f1P up UWU[! , L.JJ4 
tuwnGbLmg hbUln 1.11plnf1Q Gnppg npn2hL L. hwp4 bflw6 f'lbuwmll 
wt.J.bLwgGbtllGwgw6[!: 

LmOnLJPP GnpllWLnL!}jmG~ (N - G) nrnzmll bG hbl.flL.JWL 
pwGw~W1l.l,. 

N = O,l · W, 
p 

( 32) 
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nrtnbrf w-u - Ltlnrowr~tln!l. Lnt6nLJf}P tnfltnflQ nrnzbLnt 
hwuwr L[brgrwo ewuwl.ju t, LiL. 

p-u - f}~l[fl LntOntJf}Q tnfltnflbLnt hwowr owtuul[wo 
hfluer awl[ww. or 

OrflGwl.j, bf}b 20 OL H2S04 -r 0,1 N LnLOnLJf}Q tnfltnflbtm 
hwuwr owtuutlbL t 19,6 UL h~op, WLqW l'lflW GnflUWLnLf}jnLUQ 4Lf1Gfl . 

0,1 · 20 
N= =01020 

19 6 ' 
' 

( 33 ) 

UJuu.tflufl un[lOWLntf}JWG LnLOnLJf} oqtnwqnrobLru· u.tbtn{? t 
l.jwtnWflbL hwliwLqwtnwutuwG nLfl.fl.nLO (nt"). nrfl ubonLf}JntG[! 
hwl[wuwr t LtJwutnwgfl L. LqwhwG2tln11. Gnrliwlntf}Jmutit::irfl 
ewGnrl'lflG. 

0,1020 
fl.f = = 1 020 

0,1 ' 
(34) 

=ibtnL.wpw(l, WUWLflqGbrt'J ctwuwuw~ owtuul[wo WJULqflur 
hfluefl {?WGWlH] u.tbtn{? t pwquwLqwtnl.jbL 1 ,020-nl[: 

Ujdli nrnzt::iGe LnLOnLJJ'}~ tnflUlfl(! , WJUhGeG' NaOH-11 
LqWflntGwl.jmf}JnLUQ urw 1 liL-ntu: =!wjtnGfl t, nr 6t'Jztn 0,1 N 
LnLOnlJpp 1 liL-Q u.,wrmuwl.jmu t 0,004 q NaOH, LipG~I'lbn ub(l 
orrGwl.jmli WJU nrnz ~wLtJnl[ PWflOfl t: 

Lm6nLJph rrwl.jwu tnfltnflQ nrnzbtm hwuw11 tnbuwl.JwG 
tnfltnfl(! pwqtlw1..4wtnl.Jmtl bG mrtrttl~ pl[nl[: Ubr orfluwl.jmu WJO 
l.Jtror· o.oo4 · 1.020 = o,00408l.jwo 4tnrwg,wa· o.oo41 : 

Lwpnrwtnnr l4flW~tnf14wJmli ou11mGL[wo t LnLOnLJf}Gbrr 
tutnnLf}JnLU(! WfltnWhWjtnbL n~ f}b tnfltnflnl[, WJl Gn(1UWLnLf}JWup: 

DwGql[w6wjpG WUWLflqGbrr hwuwr obnutnm t mubGWL 
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6flztn 0,1 N LnLOnLJf}, nro f}nLJL l.Jtnw tumuwLtJbt wl[bLnrl'l 
hwztl wrl.Jubrrg: 

S~tnflQ nrnzbLnt GowG tnbtuG~l.JwG QUI'lhwGmr t pnLnr 
Ul~UlflWO LntOnLJf}Ubfl~ hwuwr: 

YWf}fl L. l.jwf}Gwo~breGbfl~ f}f}L[nLf}JnLU[! nrnzbLnL hwuwr 
l.Jwflblfl t oqtnwqnrobl GwL. KaOH-~ 0,1 N LnLOnLJf}, nrfl 
LqWUlflWUtnUWU bfl.WGWI.j[! n~G~nl[ ~~ tnW(1pb(1l[nto G l.Jwrwqrwo~g : 

llbGnt:Ptnwtb~G : ll bGnt:PtnwLb~G~ 1 %-ng LnLOnLJf} 
LqwtnrwutnbLm hwowr Grw 1 q Lmomu bu 70 liL 96%-ng WLl.JnhnLr 
ub2. L. pnrwo 2nLfl wl[bLwgubLntl· oG11hwumr 6wl[ww hwugGmo 
100-fl: 

Baupwl.JwG f}pm (H2S04): 4wf}fl L. l.JwpGwlipbfleGt::irll llb2 
JnLrtfl LqWflmGwl.jntf}JnLUQ nrmzbLnL hwuwr l.Jrrwnl[mli t ~G~u.,bu 

erorwu.,bu OW{?nL(l, WJUU,fbU tL tnbtuGr~wl.JwG oaupwl.JwG f}pm: 
J2flurwu.tbU OW{?nlfl oaupwl.jw(i f}f}nLG oqtnwqnrol[mll t GwL. or 
zwre WUWLflqGbr fl hwuwr: SbtuGt'J l.jwl.jwG oaupwl.jwG ppmG (nro 
hwllbllwtnwpWfl wl[bLt'J tdwG t) oqtnwqnrot::iLflU u.tbtn{? t oqtnbL, nfl 
GrwGmu JnLrtwGllwG Gjmpb(l L. amol[wo liwuG~l.jGb fl 

~LqwflmGwl.jl[bG : ~nLJ!iQ Lqbtnp t t flGr pwLtJwGgt'Jl.jflg uru~L. wGuzwu 
qnrzwl[mG L. mubuw 1 ,81 ... 1,82 q/uli3 tutnmf}Jmu: Sbuw~rg 
wGl.jwtu. oaupwl.jw(i f}f}nLG Lqbtnp t U,fWhl[t'J l.jwu l{lntuWflfltlt'J 
qw!JpJmrtubfltJ ObQ '1(1l[w6 W1..4W~JW pwtnuGb(lmli , nrmup LtJwl.jl[mu 
tJ(j WLqWl.jjW l.jwli nt::itnt'Jub tugwunl[: Pwg wllwumli 1..4WhbLflU, r 
hwzrtl o11r9 4twuwo tunGwl[mf}JWu 66lipwl.jwG f}~mG GnurwGmu t 
L. 11wnumli n~ LqfltnwGr oqtnwqnrMwu hwuwr: ~tm6L[w6 

liwuu~l.Jub(l u.,wrmuwl.Jn!l. 6Mpwl.jwu ppmu l.JwrbL~ t uwp(lbLliflwJG 
WLqW~bpbltl9 LqWtn(lWUtnWO :Ptll Ulf'lnl[: 

4.w6wnwhwu~nf1. 66Upwl.Jwu pp~fl tutnntf}JnLUQ unl[nrwpwr 
tnwtnwul[mo t 1 ,826 .. . 1 ,835 q/uli3 uwhuwuubrmu, nro 
hwliwLqwtnwutuwumli t LnLOnLJPil Lib2 92,5 .. . 95,6 % Liwpmr 
66Lipwl.Jwu ppl[tl LqW(lnLUWl.jnLpJWUQ: 
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Pw11011 tULnmpJwlip 6Mpw~wG ppmG ~wpGwlipb11EGb11~ 

hbUlwqmnliwG hwliw11 L4~U1wG~ !t u •-4bU1E t wGL4WJliwG 
Gnu11wgGbL: 

luUlmpjwG n11nzmli: oMpw~wG pptl_~ tuUlmpjmGo n11nzmli 
bG 1 ,500 ... 1 ,850 pwctwGmliGb11 mGbgn11. Wl1bnlibU111ml.: =!w11p 
liw~b11bumt ub11.wG~ t.1.11w 'l11t.l.w6 qlwG~ lib2 qqmzmpJwlip LQGmli bG 
UlWI1nll.nLPJWG 2/3-~ !Wlflnt.l. uUlmqliwG bGpw~w 6Mpw~wG ppm u 
uwhmG ~b111..4nt.1. G11w lib2 ~2bgGmli w11bn~bU1110: luUlnlpJmGo 
n11nzmli bG w11bnlibU111~ U1WU1wGmliGb110 'lW'lWI1bLmg hbUln · 
libG~u~~ uUlnl1~(j uwhliwG~g: J2wG~ n11 Wl1bnlibU111[! GwtuwUlbut.l.w6 t 
20°-~ hwliw11. WL4W PPLI.~ UlWI1Pbl1 2b11liWUU1~!SwGGb11~ 'lbl.4Emli 
L4bU1E t nLil.ll.nLli liUlgGbL' JnLI1WEWG!JnLI1 WUUl~!Sw(j~ hwliw11 0,001-~ 
uwhliwGGb11mli: C!G'l n11mli 20°-~9 pw11011 2b11liwuU1~!SwG~ 'lbl4EnLli 
nLil.ll.~! pt.!.~ WI1UlW'li1JWLO qmliw11mli bG w11bnlibU111~ gmgmli~G. ~u~ 
20°-~9 gw611~ 'lbl.4Emli' hwGmli: 

UJUL4bu, bGpW'll1bGE uUlmqt.l.nll. ppt.l.~ 2b11liwuU1~!SwGo 25°C 
t. ~u~ tuUlmpJmGo' 1,830: Sb11liwuU1~!SwGGb11~ UlWI1Pbl1nLPJmGo 
~L~G~ 25-20=5, ~u~ nLil.ll.~! pt.!.~ libompJmGo' 5 • 0,001=0,005: 
UJuUlbll.~Q. lflni10W11~t.l.nll. ppt.l.~ ~11w~wG tuUlmpJmGo ~L~G~ 
1 ,830+0,005=1 ,835: 

Ut.l.bL~ pw11011 tuUlmpjmG mGbgn11. 6Mpw~w(j PPLI.~ 

Gnu11wgliwG hwliw11 L4WhWG2t.l.n11. 211~ EWGw~o n11nzmli bG hbUluJWL 
pwGwaunt.l.. 
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!i = tau ·lu(!Out - !Outu) 
!Outu 

n11Ulbll. S-G· 211~ 'uGh11wctbzU1 EWGw~G t. L· 

(35) 

raG-G' GnU11WQliwG bGpw~w PPLI.~ EWGW~[!. l 
tu-G' PPLI.~ tuUlmpJmGo unu11wgmli~g wnw2. 

q/uli3. 

fa1..4-u ppt.l.t"l U1WI1muwljmpjmuo unu11wgmlirg 
wnw2, %. 

faU10-u ppt.l.r L4WI1muwljmpjm0Q unu11wgmlirg 
hbUln, %: 

011ruwlj mubOQ 1 OL 1 ,835 tuUlmpJWU 66lipwljwu ppm: 
Uuh11wctbzU1 t tuUlmpJmuu r2bgubL 1,820: OqUlt.l.bLnt.l. wll.Jmuwlj 
20-t"lg' qmumli bOQ, n11 66lipwljwu ppt.l.r U1WI1muwljmpjmuo 
1,835 q/uli3 tuUlmpJWU lfbl11Qmli Ljwqlimli t 97, rulj 1,820-11 
lfbl4Qmli 91,25%: Pwuwakr Lib2 Wl1ctbQ0bi1Q UlbrJ.Wifl1bLnt.l. 
Ljumwuwuj?. 

10 ·1,835( 97,00- 91,25) 
52= =1,16f 

91,25 
(36) 

oMpwljwu ppmu unu11wgubL1lu. n111..4buqr wlibu wuqwli 
pWfllf hwz4wl140bl1 ~Ljwmwrl{r. tunrhmr!f t Ul[ll{mli oqUll{bL 
~m!fbuljnl{r Ljwquwo WrtJmuwLJrg (wrtJmuwlj 18), nrUlbrt Ulfll{mli t 
1 L ppl{ru wl{bLwgl{nrt 21111 J?WUWljQ LiL-nl{: 

lJWQ[lmpJWU nrnzbw: oMpwljwu PP4r UWJ?flnLPJnLUQ 
nrnzbLm hwuwr JnLrJ.W~wlflr Lib2 Lgumli bu 11 LiL Mlipwljwu ppm, 
1..4wmr 4flWJn4 qqmzmpJwlip pwg pnrtumli umJu J?WuwljmpJwlip 
2m[l k, tugwuo Lflw4bLn4. WUWLilqo LjWUlW[lmU WJUL4bU, ru~L4bU 
Ljwpr JnLrJ.WJUmpjnLUQ nrnzbLru: tpb Mupwljwu ppmu UWJ?m[l t. 
w1..4w Jmrtw~wlflr Lib2 Jmrtwuuwu zbrm ~r qnJwOmu: 

S~Ul[lWO Lm0mjp0bl1 U1WUl[lWUUlbLm hwliw[l 
oqmwqn[lOl{mli t J?rurwU1bU UWJ?nL[l 66lipwljwu ppm, nrr 
LinLblJmUW[l Ljzt"lnQ UlWUlWul{mli t 98,08, rulj qi1WU-hWUW[lctbj?Q 
49,04-r uwhliwuubrmu: 
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Urumuwlj 18 

1 l MlipwljwG ppmG GnupwgGbLm hwuwr wttbLwgl}nrt 
2f1P .QWGwlj[!, Ul 

lapLJ.p ubppnhp2JWL fl,JU'lnLpjwlip fupLJ.p 1,535 fl.JU'lmpJWUp I 

uwtuuwljw[j 1 L 6MpwljwG ppm u•.utuuwljuuJ 1L M~pwljwli ' 

tuU'lmpJmliQ utnwG.wtm hwliwr fl,JU'lmpJmCiQ ppm UU'lWUWLnL 
I 

20°C-mli u;whwu2LJ.n11 2flP l 20°C-mu hwliwr 

pwuw[JQ, lit-ml UfWhWG2lJ.n'1 2flP 
1 

flWUWijQ , lit-mt 

1,814 1,835 I 

1,834 113 930 1,774 589 

I 
1,832 93 900 1,755 526 

I 

1,829 69 865 1,735 472 

I 
1,825 46 831 1,715 419 

1,820 24 798 1,695 367 I 

1,818 15 784 1,675 jl7 I 

1,816 7 772 1,655 266 I 

1,814 - 761 1,635 221 I 

1,804 - 707 1,615 175 
I 

1,794 - 664 1,595 128 I 

w) 0,1 N tmOnLJp: 1 l l"}bgjlGnpliwl LnLUnlJp l4WU1flWUlllbLm 
hwuwp UjWhwG2L!mli t 4,904q H2S04: ~Gwrwi.J.nr utuwLGbflh9 
tumuwlfll::iLm hwliw11 4bllo Gljwpwqptlw6 brtwGwljni.J. nrn2mu bG 
cq.l1lwq.np61.J.nrt 66lipwljwG PP411 tulllmpJmGo. L.. wrumuwlj 20-r•.li 
pbp!.J.wo mt.J.JwtGbppg bLGbtnLt· uwhdwGmu urwtuwnG!.J.nrt 21111 L.. 
MupwljwG PP411 _pwGwljGbro: Opjluwlj WrtJmuwlj 20-pg qmGmu 
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bGJ?, nJ1 1 ,833 q. /uli 3 tummpJWllP 66lipwljwG PFH-1.11 llb2 H2SC4-r 
LqwpmGwljmpJmGo ljwqllmll t 95%: ~bmltwpwn 10 l 0,1 N LnLOnLJP 
l4WU111WUtnblnL hwUWJ1 LqWhWG21.J.ntli t t.lbflQUbl 100 X 49,04 : 95 = 
=51,6 q ljwli 28,1 liL 1,833 q /u~3 tummpJWl~P Mlipw4wG ppm L.. 

9972 llL 2nql: unljG 6wGWLqWJ1hml. 4wf1blll t ClnlflU pbf1bl Gwlt WJl 
tummpJwG 66UpwljwG PP411 J?WGw4o: 

rqnwlillLWLljnhnL [(CH3}2 CHCH CH20H]: 4wpp L.. 

ljwpGwlipbp_pGbflp JntrtWJGntpJntGQ npn2bLilu vulipwljwG PP4119 
pwgtJ Jmrtw~wl{ltJ lib2 LQGmli bG Owl.. 1 Ul j1qnwliflLWtljnhnL, nno 
qr:qnr~ hnmmJ. wGqnLJG ljwli I"}Wfl~Gw!.J.mG hbrtm4 t: 20°C-,td 
tummpJmGo 0,810 ... 0,812 q /uli3 t: tnuwG ljbmo oG4w6 t 128 ... 132 
wumpowur uwhliwGGbf1mu: rqnwdllLWLljnhnLr tummpjmuo ljWJ1bLfl 
t nf1n2bl UjpljLnnlibLnf1ml. Ljwli 0,650 .. . 1 ,C00 uwurmw4 mGbgnrt 
Wf1bnubLnf1ntt: Unw2rur l"}bummu o,w 2bf1liu;umj16wuo 1.4blll!? t Lrur 
6fl2lll 20, rulj bflljflnflllll l"}bUjJ?ntli ljUJflnrt t mwmwGI.J.bl 14 .. . 25°C-r 
uwhliwGGbpmli: 

UnbnubLnf1n4 W2rt".ULnbLru. bpb hbrtm4r 2bf1uwwnowG[! 20-
119 PWJ10fl ljwd QWO!l t, ljWl.llWflnLU l:iG hwUWUjWLnWutuwG ntrtrtmli : 

UrtJmuwlj 19 

'=il:iflntljp 2bflUUJUU'l[H:iWUQ Upbnublilflp gmqnu1p nLf1flnLUIJ 

Jmrwpwu~Jmr wul!lp6wufl hwuwr 

14 ... 15 -0,003 

16 ... 17 -0,002 

18 ... 19 -0,001 

20 ... 21 +0,001 I 
22 .. .23 +0,002 

I 24 .. . 25 +0 ,003 
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UwprmpjwG nrnznulo: rqnwlitlLWl~nhntr UWQflnLPJnLUQ 

l.jw[lblr t nrnzbl bfl~nL oltmt. 
1) JnL'l.w~wttlr lib2tgGmli bG 10 lit6Mpwl.jwG ppm, 10,77 llt 

2nlfl Lt 1 Ul UlllnLqliwG bGpw~w rqnwlirtwt~nhnt: tugwGbtmg hbllln 

JnL'l.w~wttlr L4WflmGw~mpJmGQ bnwGfl.wqrG tuwnGmli bG Lt 24 crwtl , 

tugwGmt fl.bl4tl Gbflplt, pn11.Gmli 2l11Wlllt14r 4rw: 4n'l.tlGw~r uJmpbfl 

atlObtm fl.bl4pmli tm6mJptl bflburG JnLil.WGliwu zbfllll ~r qnJwGw: 
2) ~wptl urltumJU utlmzrg lQUnLli bu 4 Jnl'l.W~wttl. n[lnOgtlg 

2-rG w4btwgumli bG 1-wl.jwG Ul W!'lfl.bG Ulllmq4w6, rul.j tluwgwo 

2-tlG UlllmqliwG bGpwl.jw rqnwlirtwt4nhnt: 4n'l.liuw~r UjnLpbfl 

atlObtm fl.bl4pmli qmqwhbn GlimzGbrtl JnL'l.WJUnLpJWU 

lllWflpbrmpJnLUQ L4blllp t trGtl ± 0 ,05%-tl uwhllwGGb[lmtl: 

:bnflliwtrG: :PnrtlwtnGo ~nrwnt.tmtl t ~wpn tlb2 
UL4tll11W~mgGbfln QUfl.hWUnLfl L4WflnLUW~nLPJnLUQ nrnzbtm Lt l.jwpn 

GllmzGbro ~nGubfl4wgGbtm hwtlwr: UJG :Pnflllwtfl.bhtlfl.n 36 .. .40 
llln~nuwGng 2flWJtlG tm6nl)p t , nrG odl114w6 t qrqnn~. umr hnllln4 lt 
mun 1 ,081 ... 1 ,086 q/ull3 fulllnLpjmG: Un4nrwl.jwu L4WJllwOGbflmtl 

:PnrllwtrGr nbwl.jgnwG PP4WJtlU t WJfl. L4Wl110wnn4 
UL4tllllwl.jmgGbrtl QGfl.hwGmfl L4wrmGwl.jmpJmGQ nf1nzbtru hwfl~ t 
tnGmll uwtuwL4bU WJU ~bqnpwgObt: 2bqnpwgliwG UL4Wl11Wl.jn4 50 lit 

:PnflllwtrGrG w4btwgGmli bG 0 ,5 IlL :PbGnt:Plllwtrbur 1 llln~nuwGng 
tmomJp, Lt llnG~Lt pwg t.twflfl.wqmJG brwGqr ulllwgmlio wuoGflhwlll 
tuwnGbtn4· ~bqnpwgGmtl Gwlllrnmtln htlfl.flOpurfl.tl O, 1 N tm6nLJpn4: 

!:!wGr n[l :PnflllwtrGr pwg 4Wflfl.WqnLJG brwGqQ ur pwGr orng 
~pwGmll t. mulllr hwr4 t trumli, htllipn Gnr pwcrrGGbfl 

w4btwgGbtn4. WJG 4brw~wGqGbt: 2bqnpwg4w6 :PnrliwtrGIJ L4blllp 

t L4WhbL nbllltlGb l.jwll 4b'l.ltwfugwGn4 ttlwl.jt.ln'l. zzbrn tlb2 lt 

L4'l.llln!1nLPJnLG wnw2wGwtru :Pt1Ll11!1WP'l.Pn4pwlibt: 
:bnpliWLfl.bhtlfl.n L4W!1nLUW4nLPJWU npnzbtQ: :bn[ltlWtfl.bhtlfl.r 

L4WflnLGwl.jmpjnLUQ n[lnzbtm hwllwr L4blllp t mGbGWL UWl11!1tlmlin 

oOllpwl.jwG PP4r W'l.tl (Na2S03 . 7H20) LnLOnLJp, n[lQ L4Wl11!1WUlJlnLli 

100 

bG hblllltJWL l.jbfll4· 500 tltlllWI'ln'l.mPJwup ~wttlwur4w~r tlb2 ~znmu 
bG 126 q pJmflb'l.WJtlG l.jwtl 63 q 2rwqmr~ w11. Lt 4rwG w4btwgGmu 

WjGpwG pn[lwo 2nL!1, urG~Lt nr QUfl.hWGmr 6w4wLQ hwuGr urt.tw~r 

4qr4rG wrt.two uzwqorG: Lm64bLnL9 hblJln tlbl.j WJt ur4w4r ~wu 
prurwl.jwG pwdwl.jr tlb2 LQGmli bG 50 tlt L4Wl11!1WUllltl tmOnLJp, 

4rwG w4btwg0mtl lltl pwGtl Ljwptll :pbGnt:PlllwtbtlG. tltlO~lt pwg 

4wrfl.wqnLJG brwGqr ulllwgmuo ~bqnpwgGmtl ooupwl.jwG PP4r 1N 

tm6nLJpn4 Lt w4btwgGmtl 3 tlt ttlnf1owr~4n'l :PnrtlwtrG: rlbwl.jgtlwJr 
h blllltwGpn4 wG2wl114wo uwlllrtlmtlr htlfl.floputlfl.D llltll11!1mtl bu 1 N 

oOtlpw~wG pp4n4, uru~lt nr LnLOnLJPr pwg 4W!1fl.WqnLJGQ 

4bflw~wGqu4r: Stllll flliwG hwliwr owtuut.two PP4r pwGwl.jQ 

(litlttlltllllflbrn4) 4hwliwl.4wlllwutuwur 100 lit :Pnrtlwtrur tlb2 

L4wrmGw44n'l. :Pnfltlwtfl.bhrfl.r pwGw4rG (q): 

44Wfl9WJtlU Wt.lwq: 1 ,0 ... 1 ,5 tltl l11[1Wliwq6n4 wugpbfl 

mGbgn'l. liw'l.bfln4 w t.twqo liW'l.nlU bG, Lt 4flWU lir pwur wGqwli 2nlfl 

t9Gbtn4· lll'l.liwpwttlmtl: brl.jwpr opurfl.Gbfl Lt WJt tuwnGmflfl.Gbfl 
hbnwgGbtm hwliwfl 4ntpwJr l.jwtl pwcrwl.jr tlb2 t94w6 wt.twqr 4flw, 
linG~Lt WJU Lfltl4 ow644r. w4btwgGmtl bu hwt.twuw[lpwGwl.jmpjwlip 

2f1n4 Gnurwg4w6 W'l.Wppm Lt WL4Wl.jb on11.n4 tW4 tuwnGbtmg hbllln 

pn11.Gmli 10 dwli : dwlil.jbllltl 4bfl2nLli PP4r tnLOnLJPQ fl.WlllW[l~m tl bG 
Lt w 4wqQ tulibtm 2fln4lir pwGr wGqwli t4w0mtl : 

Ur2w4wJfln nbwl.jgnwG 6bqnp fl.WnGwtmg hbllln , n[lQ 
ulllmqmtl bG tw4tlmuwp'l.pn4. wt.twq[! tlr pwGr wGqwtl pnf1w6 2fln4 

n11.n'l.mtl bG, ~nrwgGmtl Lt 4bf12nLli. zr~wgGmli : UJU b11.wGwl.jn4 

tlzwl.j4w6 wt.twq[! L4Whmli bG hbfltlbllltl~nf1b0 ttlw44nll. pwG~wGbf1r 

tlb2 : 

4wtrmtl jnfl.tlfl.r OUtWJtlG LnLOnljp: 3 q OULWJtl 4f1W 
w4btwgGmli bG 5 ... 10 lit pnf1WO 2nLfl Lt tuwnGmli WJUpwG, litlG~Lt n[l 

Ul11W94tl hwliwubn zttlnp: UG[!Gfl.hWlll tuwnGbtn4 qwGq4wonG 

w4btwgGmtl bG 2nLfl2 100 tlt bnuwG 2nLfl Lt ulJlwGmtl unuGowGtlwG 

tnLOnLJp, nr(! lllwpwgGmli bG litl O~lt bnwl(! lt L4WrJ.bgGbtmg 
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w4.btwgunu'i 3 q 4wt~mli Jnll~ll~ wrr 4br2~u~u tm6bt~nLf}JnLUQ 

outwJ~ Lib9 pwrcflwgGbtm UUJWLI1w4n4. tunrhmrHJ. t LI1f14.mli 

GwtuwUJbu wJG pwgbt Li~ pwC~ 4wf}~L qnt 2rn4.: 

Ltwt~mli Jnll~ll~ OULWJ~U tnL6nLJf}U wG4wJmG nbw4LI1~4. t, 
Wjfl UjWLI10Wnn4_ WJU Ujblilp t UjWLilrwulilbt Lflnpr J?WUW4nLf}jWlip nL 

UJWhbt uwnQ L. Limf} Lilbrtmli ' 2 or~g · n~ w4_bt~: uzw6 ctwli4blil~g 

br4wr UJWh4_w6 tm6mJf}~ UJ~LilwG~mf}JnLUQ nrnzbtm hwliwr 
Lflnrcwunf}~ Lib~ bnwgGmli bG 50 Lit 4wf}, UJWflbgGbtmg hbliln 4.rwG 

w4_btwgGmli 5-w4wG 4Wf}~l 4wt~mli-JnrJ.~Il~ L. 0,5 u.n4nuwGng 

2rw6~u UJbropu~fl~ tm6mJf} m tuwnGmli : Umq 4WUJnLJLI1 brwGq~ 
wnw2wgmliQ 4.4wJmli t nbw4LI1~4_~ Uj~LilWU~ a~Gbtm Liwu~G : 

~rw6~G UJbflopujlfl~ 0,5 %-ng tm6mJf}: n.bw4LI1r4.1:! 
UJWLilflWULilbtm hwliwr 4_1u6wnpmli brtw6 2rw6~G UJbropu~rJ.~ 

tulilnLf}JnLG~g btGbtn4. w4_btwgGmli bG hwliwUjwlilwutuwu 6w4_wtn4. 

GwtuwUjbU bnwgrw6 L. UjWflbgrw6 2mr : S::!wG~ nr WJU tm6nLjf}[! L.u 

W[lWq 4brUjn4_ J?WJJ?Wj4_mli t , nLULil~ Ujblilp t UjWLilrWULilbl Lflnp[l 
pwuw4mf}Jwlip m Ujwhbt Limf} L. gmrlil Lilbfl : 

O.bqwqm[l~G~ tm6mw: 100 uq nbqwqmr~u~ Gbr4wlflnz~u 
tm6mu bu 200 Liq f}nrw6 L. bnwgrw6 qnt 2rmu: UJu tm6mJf}Q 

4n~4.mli t UWJilW4wG 4wli h~LiGw4wG , nrQ UjW[lmGw4mli t 0,05 % 

nbqwqmr~u L. 6wnwJmli t pwu4_nrw4w0 tm6mJf} UJWLilrwulilbtm 

hwllwr : ,~Lir•w4wG tm6mJf}Q . Ujblilp t UJWhbt uwnGwrwC:mli 
. 3 ... 5°C-~ LI1w4 L. oqlilwqnr6bt 20 or4.w QGf}wgpmli : 

PwG4.nrw4wG tm6nLjf} UjWLilrwulilbtm hwllwr . nr~ Lib2 

nbqwqmr~u~ UJwrmuw4mf}JnLUQ 4wqllmli t 0,005%, h~Liuw4wG 
tm6mjf}[! unurwgumll bu 10 wuqwli' WJU~U!?U f}nrw6 2mr 

w4_btwg0btn4. urw 5 llt 6w4_wLQ hwugumli bu 50 Lit-~ : Pwu4_nrw4wu 

tm6mjf}Q Ujblilp t UJWhbt 8 .. . 10°C-~ LI1W4 L. oqlilwqnr6bt Lib4 

2WPWf}4_W [!Uf}Wgpmll: ().bqwqmr~u~ tnL6nLjf}[! Ujblilp t UjWhbt Limq 

qmJu~ ur4.w4mli , llmf} Lilbrtmli : 
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Ubf}~LWJ~G 4wUJnLJLI1~ tm6mJf}: Ur4.w4~ Lib2 4znmli bu 10 q 

Lib!}tltbG 4wUJnLJLilr ubr4wlflnzr . 4.rwG w4_btwgGmli 20 Lit 96%-ng 
wt4nhnt u Lib4 or !}nrtumli 3rC-r LI1w4· hwqbgw6 1 m6mJf} 

ulilwGwtm hwliwr : ,w2nrrJ. oro :Prtlilrwf}rtf}r ur2ngn4. Liwmw4wu 
4wli hrliGw4wu tm6nLJf}Q pwlimli bu L. oqlilwqnr6mli pwG4.nrw4wG 

tm6nLjf}Ub[l UjWLilrwulilbt '1L hwliw[l : 

YWf}~ nbflm4LilwqwG nrnzbtru 5 Lit h~Liuw4w0 tm6nLJf}~U 
w4.btwgGmli bu 195 ut f}nrw6 2mr : 

Ubf}rtwJrG 4wUJmJLilr pwG4.nrw4wu tm6mwr 
UJrlilwurmf}JWu ctwli4bli1Q uwhliwG4_w6 t un4 zwpwf}: 

LJmqnt~ tm6nLJf}: 1 q pJmrbrtwJrG JnrJ.o L. 2,5 q 4wt~mli 

JnrJ.~rJ.Q tQGmu bu 20 ut f}nrw6 2r~ Lib2 L. tm64_btmg hbliln 
QUflhwumr 6w4.ww hwugumu 100 llt-~ : 

,~UJnumt:P~Lil~ 0,1 N tm6mJf}: 0,1 q-~ 6zlilnLf}JWLip 4znw6 

25 q h~UjnUmt:f>~Lil[! tQUiilU b(r 1 L LilwrnrtnLf}JWLip ~wlflwur4_w4~ 

ub2, Li~u~L. uzwq6~u hwuubto ' 4.rwu w4_btwgumu unr bnwgrw6 m 

UjWflbgrw6 2mr L. L!l~4. tm64_btm hwliwr f}nflUnLU 10 .. . 15 or: 

Lm6mJf}~ 4wJmumf}Jmuo pwrorwgubtm hwliwr tunrhmrfl t 
LI1r4.mll w4.btwg0bt 0,2 q 4wtg~uwg4_w6 un11w: 

UrtWf}f}nL (HCI) : llrtWf}f}nLu 2flnLli tm64_w6 qwqwuliwu 

mnr2rw6G~ tuumUnL[lfl t' octl!14_w6 umr hnliln4. L. OflnLU 6tuwtm 
hwli14nLf}jWlip : tulilnLf}JnLU[l LI1WLI1WG4_mll t 1,17 . .. 1,19 q/uu3 

uwhliwuubrmll L. UJWrmuw4mli 38% ptn[•2rw6~u : 

0,1 N tm6mjf} UjWLilrWulilbtm hwliwr obnULilnL t oqli14_bt 

:J>rpuwGwtGbr~g . nrnug hwi,J14nLf}JnLUUb[lQ UjWhUjw04_mli bG ZWLil 

br4wr : :b~puw0wt~9 0,1 N tm6mJf} UJWLilrwulilbtm LilbtuGr4wG 

wubu ~u~n4. GuwG t Li~(j~ WJU G4wr1wqrw6ubr~u : 
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1. LtUral" J21"Ul"UltUu LtUflUfi =tbSUflnsntUQ 

1.1. liwpp JnL11.w1CinLpJwCi npn2nul1] (=lbppbpp pplJ.wJpCi lib9nfl.I]) 
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1.3.6. Lf wpunri.wlfwCi :j>bpubCirnCibf1'1 up2ngnlJ. UUjpU1wlfmglibpp 
JnLflwguwCi n11n2mu[! in vitro 

1.4. liwpp Ub2 LWltUlnqwJr UjWflnLCiWltmpjwG nrinzmli[! 
(Jnqnlibtn11'1Lt brtwliwltn4.) 

1.5. liwpr untu11'1 nrin2mu[! 
1.6. l>triubGtnCib11'1 wljtn!itlnLpJwG npn2mu[! Ltwpmu 

1.6.1. '1lbpo.eutiqwqw1ti lf1npa 
1.6.2. l>nu:i>wrnwqw1'1Ci ljlnpa 
1.6.3. llb11mlfrnwqw1'1Ci ljlnria 
1.6A liwtnWLWqWJpli ljlnpa 

1.7. 9Ln11'111Gb11'1npn2muo4wpnul 
1.8. YWLgrmur npn2nLO[! ltwpnLU 

(4nllUjLb.eunubrnp'1lt brtwGw4) 
1.9. '11rtCil>'1 u bpltwp'1 hw1rnCiwpbpnLli[! tiwpr ut2 
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