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gL 5@0l  sbogmoboli  hoGo®gdols  @obggbomo  g@odo, @mIgmoi oRdbgdyos
BmAIYe gdols 25dmygbgdoby o 3M0bz03ymo ao@myagdgdo of dmbsgmbyemo mom Jol 5@
9bos  0gmb. ®ydzs, sSbogrobols gl gHo30  dmombmgl o gu@o@gdsl,  @oEasbos
93db0dgbgerm  EEmdoggdsdsi go  dgodangds 0 309435bml  s@SLTmE  dgogygdedwyg, olggy
AMam@3 sbo@obol @mIganodg Lbgs m3g@s3ool s@sLYm®ds gl e gdsd.

L3. 5bogrobols 3Fs@M3mgdeadmds (dgdmbgggomo dg30ma8gdo) ©s
Sbogobol Lobylgg (LobEgds@ydo VgiEemdgdo)

OM0@0 e dmEaobgdomsi 0@ 9bws ho@odogl sbogrobo, dol dgogagddo dsobgs
0d6gbs dgmdgdo. o3 dgEmdgdol gbodEoMgdms®, Sbogoby®@ asblabmg@mgdl 0dgm@gdgb

> ol ol JsGoargaammds  (Js@msagmamo  egdn) gl mwgds.  3o@ogang®o
2obLobgMgdol dgogagdo gOmAsbgml o6 gdmbgggs, doa®sd dosbermgdygaos g@™MIsbgmmasb.

sbogmobol dgrogagdo bsbosmwgds mmo bopowon:

1 JFs@3mgdenmmds; 2. bodabay.

AFsBIgera@mds — >@Hol o990 aoblobwg®gdols goobms dmizgdyge LgMosdo
Jomo  Lodgoem  s@omdgHogygero 3609dgbgamdoliysb. 3Fo@dmgdama@mdsls bdodow  Fodmbgg-
g0 JgiemdgBbsiz 9{mgogb, @oasbsi obobo dgdmbgggomo dobgbgdomss odm§ggyao
(0g®IabEsGdo ob Igxggmols @ydgando Bgds3gas@g®ol dgdmbggzomo geromgds, blbs®do
93be Lbgygagdol dmbggo@ds s Lbgs). sbgmo dgaomdgdols Fobolio® gomgogolifobgds o
05300056 s3oengds  dgydangdganos, 5doGmd dom  dgbodzo@gdemo  bOOSh oMo gany@do
(30950l @oibgl.

bodalbsy — 9Vmpgds @ool dgogyol Losbarmggl bogmog@gdols bsdwgoer  dgd;339-
@mdsbmsb 60dy9ddo, o569 gl o@ol LoTygogrm s@omdgBogycrols goob@s bogmog@gdols bod-

©gomo  d9d339mbolysb.  LobylEgl bdodow  bobdgdsdoad  dgiemdgdbsc  3{mwgdab,
@oaobsi3  obobo  aobdo®mdgdymos I edogo  Jobgbgdom o  dgodemgds  Aobdgmdwbgb
oMo g 3098do3. sbgmo dgEmdgdols Fobolfo® gomgogolfobgds b'dod dgdmbgggsdo
‘dglodan gdgeros.
nogols dbdog, bobBgdsdado dgzemdgdo ogmays:

&) dgmemad Jyzemdgdse—olobo aobdo®mdgdygemos s@hgymo dgmnmeogzol bsjamgsbgdgdom;
3) m3gHsBozam dgiz0d93s50-0bobo ©sdmgowgdageos Jodogmlbols ggseogogsosby s (oe-
399800 M39M5300L ho@o®gdol 3OmRglombsemobdbyg;
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3) obpogopaseado (Fbojmemgonmo) Fgzemdgdo—oliobo aob3o@mmdgdygmos Jodogmbols by-
309JBuO0  mogoligdy@gdgdom, GMAgmoi  Jpymdsdgmdl  Laby®ggero  dgogaol  dowgdol
byy@goado. dogogomsw, 0y sbsgo@ogmbo gobdgm@dgbomo s{mboliols b goGo@gdolsl Lob-
Fo@ol ob dog@g@ol Lgomasbg owgdl o@s 0d @oboymayl, Gmdgaoi sbaombss dsbobs oy
Jogemools  aobmdgzgol  LobybEglbmsb, o®sdgo  0dol, mIgmoi sbapmbss  [obs  3o@e-
@ gea®o (309006 dgogagdmsb, 35Tdob sSbogobols Lobyl@g IGoMwgds;

@) S8bomysaco dgpemdgdo Dy — gl s@ol Lbgomds sbognobom bsdmgh dgogals ©o
bogmog®gdol bodpgogr dgd33gemosls dm@ols bodyddo;

Q) FoOEM30m0 300935 Dg, — 9L 5®0l Sdbm G ymo dgaemdol dgasdogds bsggerggo
3033mbgbBol bsdwgoen Vgdi39e0mdolmsb, asdmbobyemo 3Gm396@39ddo.

I4. sbogrobol dgogagdol domgdsdoindo ©s39doggds

oMo gea@o 30900L ho@omgdolisl, sbogro@ogmbo owgdl @sdwogbodg dgegal, bmenm
Loggerggo 60gmog@dgdols bodwgogo  dgdggemds  bodyddo  9Ebmdos. 30@md  sbogrobols
39093900L  Lo®@[dgbmmbols woslowygbow, dom domgdo@Gosy@oe 5d9doggdgb. gl Lodyoemgdsls
0de 935, dmobobml ol Lobwg®gdo, GmIamgddoi Lo@fdybem Godamgddo 0dymegds Lowowols

49ddo@o@o 3b0dgbgermds. gl Lobwg®gdo ofmegds bo@fdnbmmdol 0bdghgsamsp — A.

sbogoboll g gagdol domgds@ogamo ©sd9doggds dmoisgl dgdpgy gHo3godL:
L bodnsanm  s@omdgBoygaarol  godmmgars —  opo  [o@dmgdl  3s@oggmg@o  (309d00
M03bg0ob 25dmdobomy:

T X X X X

=, bowo:
n

X, Xy, X3 o X = 560L 3o@omgang@o 30900L dgogp960;
n— s>®ob 3oGoggaa®o (30900l Mobgo.

2. o gaeo daogaol go@sb@ol gsdmmgans — opo doowgds Lbgosmdon Gogggumo Lol
dgegabs s Lodygomem s@omdg@oggel do@ol:

d1=X1—X; d2=X2—X; d3=X3— ?; e dn=Xn_ ?;

3. o gaero 3osb@gdol j3506508930L godmmgans:
dl;d;;d;..d} ;

4. bBsbpsiBaao gopsbmol, sby bsdgoarm ygo0@s@aaro dyzemdol gsdmmgans:
¢ _\/a’l2 +d+d?+.+d?

n-—1 ’

3. bs dgoarm s@Gomdydogaaolb bBsbosmdaamo gosbmol godmmgans:

s =3

xﬁ;
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6. bodnsarm sGomdgBoygaaol bBsbosddaemo gosbdol dgiemdol (bsdnsene dgogsolb
dgizemdol) godmmgens:

E, =S UK, bopoa: 1,K — o@0ol bo®ddodgogmo gowsb®gdols 3098030966 0.

030 04966985 LoEbmos®m 3bMogdo A -saEdommdols s n—3s@o@gmy®@o 3gdol Moibgol
3oRd339mody (Gbdogo 1). gl jmggoGeghHo dogmomgdl Jopgdygmo dgogpgdol yo@ 339790
Seoommdoll LodFIybem  bo®olbby. GOmaym@ai [glbo, sbogobydo asoblobwgdgdol @MU,
S 650mMmdols 360dgbgermdsl mgaosh dygodogo (a =0,95, sby 95%-1). godemdom dgEomdsls
‘dgodangds  aoohbgl  Gmam®i3  owgbomo, sSbggg  Podymgomo  dbodgbgamds,  sdo@md
2oob@gbols Lobg®gdol s>@bodgbolsl, Lomygdanmdgb + bo'dbom.

G b@oaro 1
br®doMgdgmo gosb@gdols 3mgno3096@gd0
(054300390900l 33069 @Gobgobsmgol)

n Lo@{39bm sgdommds, @

0,90 0,95 0,99
3 29 4,30 9,93
4 24 3,18 5,84
5 2,1 2,78 4,60
6 2,0 2,57 4,03
7 1,9 2,45 3,71
8 1,9 2,37 3,50
9 1,9 2,31 3,36
10 1,8 2,26 3,25

7. 336b5bs dbmgdogo bowowol bs@fdnbmmdols 0bBgmgsemol 3sdmmgans:
a=X % £,
dodobowsdg, @ =95% sandsmmdolsl, Ladogdgearo dggao 0dymeagds dgdwogy Lobmg®mgddo:
Y—é‘a— b X + £,- dwg.
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00530 II. 030330 BISIG0IBOL 3dAIEMB0SH™MBS.
bL6S@T0 0ME60)d> SKRIMBIGOL 30 dISO

IL1. sbsgnoby@do @g95]30900L Ia®dbmdos@mds ©s
doldg dmJdgo gsJ@m@gdo

@9oJ;300b  Ja3dbB305GMm3s — gfmegds bogmog@gdols (ombol) 03 9dzomdglh @omeg-
brodol, @mdgeoi  dgodengds  s@dmhgbogro  0dbsl  Losbo@obm  blbs®do  dmzgdyemo
M95396@0m.

B5mEIbM3Gogse Gyodi00b 3 @dbedos@mmds bsbosmwgds 3 aGmoghmsog domydaemo
bowowoon:

L. ombols >p8mLohgbo d0bodxdo; 2. begdamo 3mb3gb@@MsEos; 3. bpgyumo asbbsggds.

o bshgbo  Jobodndo (IN)—yfowgds bogmog@gdols ob ombols 03 9dzodgl Gomwy-
brodol, Gmdgamoi  goblobmgdym  3odmdgddo  dgodangds  s@dmgshobmo  dmgdyero
M95JB030m. s@dmbsohgbo d060d7dols Lowowyg asdmobsbgds doiMmy®sdgddo (d3y).

dbmgaaammo 36 Jobodsana@o 63960505 (C‘b,q’,y) — glmegds Losbosgobm ombols
gOmgg@o  dobol  dggodgdsl  asdblbgemols  doJlodoenyy®d  @omgbmdslmsb  0dsgy
JOmMgggddo.  MoEasboi  9dgdagl  dgdmbgggedo, bhgguegd®og  godblbgerls  Fo®Imowy gbls
ob@omodgdoyemo  [yomo, sdoGmd  Fyaols  dobs, odmbobyeo  a@sdgddo, dgodengds
933350, dognogmo@@gdom.  slgm  dgdmbgggedo C%ma. 230h39690L, ™y GAmym@o
beghgmo  pabbaggoobal  pgadergzl - gowgy  dogigere  GgadBogo  wergboo  Wyegyb
Lboobo@obm  blbo®do.  doTobowasdy, CQOQ’I}- 230h39b690L  Loggerggo  omboll 1 a@sdols
F9BoO©gdols  a0dblbgamols  (Tyawol)  dolbodogoy@  JoEygermdsbosb  dJogomo@®gddo.
bogOgeo 3mb3gb@Msios (C%Qﬁ) aodmolobgds  a/de.

begOgmo  3mbi3gbR®sizool Lado@oldo®mm Lowowgl gfmogds bogdyamo asbboggds.

dmadaao gobboggds (Vq,g,‘?) — >Mol Lowowyg, MmIgemoi 330hg9690L 0dsl, 09y Losbosgrobm
blbo®ol ®s @omEgbmds (dan) dgoiogh Loggmmggo ombgdol 1 a@sdl. bwgdgeao aobboggds

(Vomg) a00mobabgds 3o/,

boggangg bbboml, @Gmdgardoi  s@dmbgbols  @Ggsgipos dopol  50%-dpg,  bdwgmaamow
356boggdaamo bbbsmo gfmwgds, boarm dol bz 96(8H5(300b—bmgdmaano, by Jobodsar o
J2M6:966303¢;05. blLbs®ol dgdamdo a5bbsggdom o®ymxzomo dgogagdbol Mogbgo 0bO@gds
©> bodmmmme @goj3os s@we@ dowols.

sbogrobydo @godios dJom YR@m dg@dbmdos®gs, Mo YBO® IEoMy CQOQ’I}- > M3

9BO® dg@os VQ"Q’{}-
bog@Gamop gobboggdageo blbbsiol Jobodsarzo Jmpmarcds (Vgue) — gfmwgds
blbo®ols dmEgemdsl, Gmdgaoi dgoiegh boggmgzo 0mbgdol s@dmlishgb dobodydl.
@95J300L  dy@dbembdos@mds ©sdm jogdygmos dhsgean QBB by o Jodggen @Gaog do,
bosboarodbm bogmog@gdols m6;96305;05by blbs@do. o300l Ia@dbmdos®mds 0b@©gds
>dmbohgbo omboli  3mbi3gbd®oiooll aob@wom, sdo@md y@dbmdos®mmdols gobsb®gmar,
S>30 gogmos  bbbsmol  “godmoe@ygds” o@dmbshgbo omboom, @G doomfags  bbgowsbibgs
by boom:
d>) Jodogdse Lygms @goddoggdols yodmygbgdom;
d) bgerolidgddan geno 0mbgdols dgbomdgom;
) 006d0dm33e0m0 Jgmmom;
©) 60g:m0gMgdol gJLE@ogx0Mgd0m M@ysbymo asdblbgengdols dgdggmdom;
9) mobwoagdgol dgmmom.
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0mbdodmigemomo Jgmmom Lsi3anggo  30d3mbgb@ols 3mb3gb@d@siEool gobsbdwgens,
04969096 0mbdodmigmmon  Golgdl  (0mbo@gdl). oy o0mbodo  SEbm@doMgOL  blbs@Mowasb
dbo@me  3om0mbgdl, dob  gomombodo glmegds, boeem oy sebm®dodgol Ibmemo
5bombgdl — sbombodo.

2350939@0l  FAoggerdo  smogligdgh  Loggerggo  blbodol 2-3  dan-ll o  9do@gdgb
3o00mboBol  ob sbombo@ols 35-40 do@zgoel. @opgmosb blbodl  gooslbsodgh, bmeorm
0mbo@Bol do@goel, Amdgerbyi3 selmMdo®gdgmos boggerggo 0mbo, smsglgdgb s@dmlishgbo
@95JH030L F390bg, ©o53300095056 (o@dmJdboano 3@0olEsmgdoll ge@dobs s ¢gab.

JJbBG3g0M0330L Jgorm@o — @0l bogmog@gdols Goby@o woymyol ghm-ghmo bobgmds.
9JLBA 096G gdo©  04gbgdgh olgm  mEASbym  asdblbgagdl, M gdlsi  gohbosm  gbodo
Vygommob  dgydggemoe  25dmodggmb  Fyomblbosdowsb  bogdmdo  dgdogogno  Logganggo
3M33mbgbBo. gJLE@spodgbolbomgols 5@hgg9b olgm m@asbym  asdblbgergdl, @mIengdTdocs
3000 oblbgds ULogganggo 3md3mbgb@o, bmenm ©obs@hgbo 3md3mbgbGgdo 3Ms @0 g
9blboos.  dogogoms, Fe** -ols 0mbgdols  gJLE@szosl  obpgbgb ©0gmogols  gmg®om
(C:H50-CoHs),  @mdanols o®dmbsi doomgds ygomgamo gg@ol @ 3obs Jenm®(yommdowdgegs —
H[FeCl,]. gl Lo3ygoengdsl odanggs aodmggmm @gobs Lbgs gangdgb@gdoligsb, @mdangdoi dols
Jbpaogbo o@ (omdmdbosh Jeom@ooyan 30md3engdlgdl.

0obpoaglaol  Jgmmo — yz9eoby do@mBogo o 989JdYG0  Lodgogmgdss  ombms
olo3mb39bBMoMgdens, @mEs  Loggerggo ombols  d9dgger  blbo®do  dgdgogm  aomgdy
3500mbo b sbombo, @OMIganlsi  @gdeggb  dgbsdodolo  @godBogom. o3 @AM bgds
boggenggo bogmog®gdols ggoemols mobpoggdgsa. sdMogo, bogngdo mododmdl gmangd@m@ols
Ao, OmMdgmog sxMmggdl boggagg 0mbgdl. oy gbogmos, M3 msbpsggdgs 989 YOS©
25dm0yggbgds 03 dgdmbgggsdo, Mm@Es s@dmbshgbo ombo 0dymagds blibs@do “3g5e0ls” Laboo.
Sbogoby@® Jodosdo 04969696 OIRPXUIOTE! NONUICPNSRTCY 0obpsdergdggegdls

[AI(OH),,Fe(OH),,FePO,], sbggg QIR Tay 05bsdagdggergdls (dg0ogbo@oby s
(CH3),NC¢H4N=NC¢H4SOsNa, 0039000 5d0bmdgbbmanls, o6y odgmogol  ygomgeols
CsHsN=NCH4N(CH3)2). 930053 glmds gbodgds m@ysbye mobpsdengdggangdl, Goasbsi obobo
25dm0@hH3056 Jo@omo Lgmgd@on@mdomn s da@dbmdos®mdomn (1033@530).

I12. 350935303900 9AOMN0gH0N 3533000 Sbogobymo
®35J30900L I3@dbMd05AMIOL 35M539F®gdL dm@ols

odmbohgb  dobodydl, Dbegdygm  3mb3gbd®sEosl,  begdye  dnEygEmdsl s
begOgms  a5bboggdbyao  blbs@ol  dobodogy®d  dmEygemdsl  dm@ol @ lgomdls
2obLob@gOY@o  MoboBoMEMbgdo s domgdoBogydo YOMogOmogdo®o, @oEasbsi Ladogg
3505393 M0 goblobeg®ogl sbogroby®o @gsdizool gom mgolgdl — dy@dbmdos@mdsl.

gb gog oo 35dmobsbyds eI gdoo:

1. m=Coog,3_>< V305. x 1 x 106,
Loo(s: 106 — s@ols 2a®sdol goalaygabo 3m9x03096¢0 dog0ma@sdgddo.

07 C%Qg.'()b bogeno, dmsgdgaos V%QH" d>dob:
2. m=(Vgpe X 1 % 106) : V%Q;j.

l-gno ge@IgEoEsb dgodagds sdmgmgsgmn C%Q’{}-:

3. C%Q3-= m: (V305 X 1 x 106)
216 -



09y dm9d9eos V%K’I}-’ do>dob:
4. Copg=1: Vagug
092 go6Igmosh godmgds podmgngsmmn Vega:
5 Vogg = (Vgog X 1 x 106) : m
07 doigdgmos Copg, 35B0b:
6. Vg = 1 1 Copg
392 ge®GIg@oesb Vgodmagds obggg asdmgmgommm Vg :
7. Vgop- = (M X V%K’ﬁ) : 106
993 goGdgmosh Fgodmgos ysdmgmgammn Vg .

8. V806. =m: (C‘bm. x 1 x 106)

IL3. bbbo®TPo 0mbms >@dmbgbols 306H™dgdo

LosboseEobm blbs®mBo ombms >@8mbgbolsl, Lakodms gdpgao 300mdgdol ©o(3gs:
L y0b3960305¢;05

od  goJBm@ol  dbodgbgamdsl  hggb 9339 393935600  Sbogroby®o  @godogdols
d20dbmdoo@mdols gobboangoliols (3gMdm, s@dmlshgbo dobodydol gobboangols @ML).

2. pH — 56y Losbogrobm  blbodol  @godzool 03 0bGgdgogol  ©s3gs,  Gmdgeno
domomgdyganos dgmmeogsdo. dosgsgomsw, KCI-Ls s NaHC,H,O,—L dm@ols @gojios dowols
bgo@@omy® b Lyb@ dgogs 2o®9dmTo, dm@Es pH =4-7. bbgs dgdmbgggsdo o6 [o@dmo]dbgds
30009930l JoE®MASOAOSEl mgm®o 3@olGseydo boangdo:

KCl + NaHC,H ,0, — KHC,H,0, | +NaCl

go0ygdols
300AMBSOEOSGO

3. 89339355 a0

bMm090m0 0mbo 5@dmohobgds mmsbols {9d3g@s@g@asbyg, bmyog@mols smdmbsohgbow, Loko®ms
dooeo b adseno Bgd3g@aoBgds. doQdEomo :

Fe’* —ombols osdmbgbs  gomoydol @mesbopon  bpgds  mmsbol  Bgd3g@ed @by,
Fomdmodbgds Fomgao gg@ol @3obols @m@sbowo:
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FeCl, +3KSCN — Fe(SCN), +3KCl

@ 30bols
AmEsbowo

Na* —ombols >dmhgbs  joerodol @odoA®Msbmodmbs@om Fodwgds Loioggdo, {omdmodbgds
0gn@o 3OobEogg@o bogrgdo — bos@@oydol odo@®Mbmodmbs@o.

NaCl + KH,SbhO, — NaH,ShO, | +KCl

bs@®ogdols
03006 M-
3600dmbs@o

NH; - ombol s@dmbgbs 373589 B9H9g00m brgds oo B9d39@oda@oby, §o®dmodbgds
L3gzogog®o bygbol dJmby gobo — sdosgo.

NH ,Cl + NaOH - NaCl+H,O+ NH, 1
530540

4. sbosarobol bsBs@gdol msbdodoga@mmds
09 obsgobol  hoGo@gdolols 5@  odbs  @oEymo  dgmmeogsdo  domomgdiano
05630d@gg30mds, 35dob doowmgds Lbgs g539]B0, 569 Fo®dmodbgds Lbgs bogdmo. dogsgmomas,
Mg*" -00mbols 5@dmbgbs  bpgds bod®ondol  JopOmgmbasdom,  Gmdmols OOMbSE
aodmogmags MgNH , PO, -0l ogm@o 3&ob@sgydo bogngdo:
MgSO4 + NazHPO4 + NH4OH — MgNH4PO4l, + Na2804 + H20
09060
gHolGogado
oo

033>, gb  bogngdo  aodmoymays  0d  dgdmbgggedo, me dogboydol do@ognols bLbs®L
©og5do@gom  NH,Cl-l 0dwpgbl, @md dgdpymddo NH,OH -oi 30d5@9ds5d >  5dmofgomls

Mg(OH),-ol mgoco sdnagygmo bogngdol Fomdmdbs. o830l dgdpgy F3gmmdbdoon 353996
NaH ,PO,-0l 356%sg39d9a blbodl. mgm@o g@ob@ommyg®o bogrgdol (o®dmdbs doymomgdls
0dobg, md dogowgmn MgNH, PO, | . ULbgs Jdgdmbgggsdo (o®dmodbgds Mg(OH), | b
Mg,(PO,), | , oy pH=10.

5. bgarolbdyddengano 0mbgdol gogengbs

Ni**-00bg301 5@dmbgbs ©odgmomamomlodomn [CH;C(=NO)C(=NOH)CH;] @otgds 530530l
25M9dm 0. G95J300L  Bo@odgdsl bl  9@ols  Fe' -0mbgdo, GmImgdoi  (oddmJdbosh
NH,OH -056  39]  Gomgen  bogogdb—Fe(OH), L. 530@md,  Ni*" -0l s@dmbobgbsw,
M540530MggmoE, blbs@l  9do@gdgb  NaF -l, Gmdgeoi  Fe' -mob  §o®dmJdbols 9396
30330 gJbl—  Na,[FeF ]. slgon gmddggdlbdo o@OLgdymo @gz0bs bgel ggwed  dgydenols

boggerols s@dmbgbsl. 3ol gdpgy blbodl 3539096 ©odgmogayeomJlodl s Mgdyamdgb
JO@mbyg® doysimddmgdlyd bsg@ml — boggaol wodgmogoaeomJlbodsdb.
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I14. x398mdthogo, Lgegdogmo, L3gEogosg®o Ggsagbdgdo

sbogrobol  Jodoyg®o dgmmegdbo  woxgydbgdyaos  Jodoy®  go@Es]dbgdby, @mdmgdo
J0dobo®gmdgb blbomgddo ©o 0f3g9396 bogrgdgdol, Dgxg@ogo bog@mgdols o6 gobgdols
Fo®dmJdbol. sbogrobydo @godiogdo  GHodEgds Losbo@mobm ™dogdBgdby aoblsbwgdyano
M95396@gd0b (MgodBo0ggdol) dmJdgegdoom. Sbogoby®o 9530900 4o ggeomgols
d0d@obs@gmdl aomgybyemo 95393 gd0m.

bogxg® gomo Ggoddogo @gdogh Msdpgbodyg ombl — slgm @goddoglh xg@gmddogo
@IoJB0g0 9{m©gos. dsgsmomse, HCl-om omgdgds dgogo-Ggdmgobo  garslbogogsiEool dg-2
xa99do  Vgdogomo  gomombgdo:  Ag[Hg,I’",Pb*";  H,S0,-00 omgdgds I wagaol
Jomombgdo: Ba’",Ca® ,Sr*" s .9.

AgNO, + HCl - AgCl \ +HNO,
[Hg,l(NO,), +2HCI - [Hg,]Cl, | +2HNO,
Pb(NO,), +2HCI — PbCl, +2HNO,

N3IBMOIN030 OgodB03g00l godmygbgdom, Jomombgdols s sbombgdols yoblobwgmols Gomyao
sdm@Eobs  o0ygebgds @odwgbodyg oM@z sdm3obsdEyg, MomsE gmgds ggmbmdos @OMDY,
dOHMIobg, @godBogby.

@95J®03l, OmIganoi mdmshgbl ombms Igbeywye MomEgbmdsls (sMobsjangd 2-L s
>M593gHab 3-b), gfmegds bgagddoado (wsdsbsbosmgdgarn) @yogddogo. dsysomswe, sbgmo
M95J®0305 boB@®oygdol Jo@mBsOGOsE0  (@gobolidgsgs bo@®oydo), Gmdgeoi s@dmshgbls
JOMEOMYms©  go@oydol s  sdmboydol  0mbgdl, mgm@o  gGob@Go@y@o  bogngdgdols
Yo®dmJdboom:

KCl + NaHC,H ,0, — KHC,H,0, |\ +NaCl
NH ,Cl + NaHC ,H ,0, — NH,HC,H 0, \ +NaCl

@95JBogl, @mIganoi Lodygoagdsl odanggs dmigdygero 0mbol os@dmbohgbow doTobs(s
30, Om@Eo>  blbo®To  ImboFogrgmdgb  ULbgs ombgdo, bigiogogamo  @Ggsgjdogo  gfmwgds.
do000mo, 5dmboygdols 0mbols s@dmdhgbo L3gsoxozg®o Ggsd@oggdos — IFg039 Gu@ggdo:

NH,Cl+NaOH - NH, 1 +H,0 + NaCl
NH,Cl+KOH - NH, t +H,0+KCI

>dosgo dgodgngds Jomgdyero o0dbsl dbmerme sdmboydol ds@om gdowsbh, sdo@Gmd sdmboydols
>dmhgbs  Bydggdom  3gaoxoydos s 0o dodobsdgmdl  blbs®do  Lbgs  ombgdols
dmbosfoagmdols 300MbgdTogs.

9bs  s@0bodbml, @md  Fgodop  L3gaogoydo  @gsd@oggdol  Gogbgo  danog®d
Jgbogogmmos. gdMsgagl dgdmbgggsdo, bodggdo s@OLgdygao Lbgs ombgdo obggg dgwosb
@95]300do InEgdge @godBogmsb, ob dmdsggbh s@dmlshgh 0mbl 3md3a gJl-bogdmgddo.
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IL5. sbsgrobygdo dgbowdgs. dgdbowmdsgo g5y g6@gdo

boarolbdgddangaro  ombgdol  msgopsb  dmioargds  bpgds  bigioxomdo  bybboo,
Godgarbsiz  “dgbomdgs”  gfmwgds, @Gmdarol  @Gmbs;;  odobs@ymdl  dsmo  dgdmIge
3209 b s@dfdbgargdol, ©59356339e0930L 56 S@dwggbgengdol dgdagmdom.

0336 dgdbomdsg @goagbBgdl dogyamgbgds: >dmboydobs s Gy@g IgBowgdols
(305600900, OMESboE d0, BAHMO0EId0, BMbRsEgdo, MmJlogs@dgdo.

mEgobaar  d9dbowdsg 958966890 dogymmgbgds: momIs@emgsbs —  NH,CSNH,;
wgobols dgogs —H,C,H,0,; 0dmbdgogs —HOOCC(OH )(CH,COOH),; 3g596dgsgo— HCOOH;
Lognogognol dgogs —HOCH,COOH s Lbgowsolbgs 3033g0gJbmbgdo.

bbgs 0ombgdol  aogagbs  s@dmbsohgbo  ombolbmgol  @sdsbsbosmgdgan  @god3osby
©5dM30gdbyeos 53 0mbms  3mb3gbd®s30sby s Mgoiool ho@emgdol 30MHmdgdbg. Lbgs
ombols  3mb3gb@®@siGool  aogagbs dmgdye  @godiosby bosbosmwgds bwg@yao
0obogs®mdom:

@@ Yo 0obogshrmds = Cognﬂmboﬁgﬁo ombo * Clsb;;o ombo

Sy Jbfs@mdmdboor  Lbgs  ombgdol  byamoldgddengamo  gogengbol  mogowsb
53033, 0mbol sboarobymo Ggbomdgs gFmwgdes.

dogomoms, odmboydol Gmsbowo Fo®mdmJdbol gmbdsg@mseb 3gdo @ydxo ggdolb
3033 gJLl — 53mboydol BgA®sOMEsbem gmdog B o@ L

CoCl, +4NH ,SCN - [(NH,),[Co(SCN),]+2NH ,CI
53mboydols
B9BH>OMESbm-

30 @B>G0

03039 ©3539600 3060l 0mbgdbmsb odanggs Lolbgrolg®dsw Fomga bog@ol — @zobols
AmEsboel. dsTobowsdy, M3obs bganl 9daols gmdsa@ol s@dmhgbsl. sdo@md, Lssbogobm
blbo@l  mogpsedodggmoe  9do@gdgb  bos@@oydol  gHm@oelL, @mdgmoi  dmdogh @ gobsls
363039 3MI3egJl-bsg@mols Loboo:

FeCl, + 6NaF — Na,[FeF ]+3NaCl

od  3md3egJldo  dgbowdyamo  @3obs  S@o®  @goa0®mgdl  sImboyydol  Amsbomsb.
doDobosdyg, bo@d®oydol BEm@oo “bowdsgl” @zobols 0mbgdl. Jgdbowdsg @opsbols s@hggq6
3033¢09JLgdol dpa®omdol jmblEsbEsl dJobgwgom. My gmddggdbo Fo®dmodbgds Gmama;
Ygbobowd,  sbggg, ULoggergg  ombmob, 35Tob  3md3agdbol  Jpa@smdols  3mblEsbEs
bgenoli'dgddengen 0mbomob 9bos 0gml @sdwgbodgx g® dgBo, goeg 3md3gglbol dpa®omdols

3bLEASBAS Loggmmgg 0mbmsb. @o@aobss [FeF6]_3-0b da®ombols 3mbLESbGS ,6’=1,1-1014,

bogm Fe[SCN], -0l dg6s000l 3mbl@psbds S=4-10° (g.0. as30agdomn bogmgdos), sdopmd

®306ol  0mbgdo  0dmdgds  gAHMOoEY  3md3ewgJldo.  sbognoby@o  dgbowmdgs  FoMmmmE
2odmM0ygbgds  obsgmobol Foenoy® dgmmedo o [ggmydo @god3ogdol ho@odgdolsl. gb
bgobo obJodgdl ©o 5do@PB0g9dL  Sbogoboli 3@mEgll s Loy gdsl  odgnggs ombols
>mdmbohgbo, 35Toboi 3o, Mm@Es bLbsddo dmbofoemgmdgh Lbgs (bgaoli'dgddengano) ombgdo.
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00030 II. 6033930L RoTIROLS KRS 6030103®IBOL
oR3MBIGOL 330VMKRISBO
L1 3536m-, bobgg®omdog@m- s doj@msbsgobo

bssboarodm  bogmog@gdols  Gsemwygbmdol, bbbsGolb dmiaemdobs o  (zoam gm0
3905530960l dgbdaangdol By bosolb dobgogom, mgolgdomo sbsarobol dgmmwgdo ogmgs:
dsp00-, b5bggmoedoyGem- s JoH05b5am0bgdoe. podmygmangb sbggg P BH®sdogdm- s
b96dogOmabogrobgdl. 1955 faenl  bog@ms dm@Gobe  3sg@mosbydol  sbsgrobado  Jodool
badi0sd doomm sbognobols dgmmpgdols gensbogogsiools sbogno smbodgbgdo (3bGowo 2).

G b@oano 2
sboaroboli dgorcwgdols jansbogos;0s
4390 Esbobgangds | sbogo Eslsbgargds Loggem 930 6b0gmogMgdols MosmEgbmds
3®s30 dogrogo@®o
(Jognoa ®5d0)
d5 3 M5bse0bo 2053-dgnmeo 1 - 10 10 — 100
bobggdododm- bob@og®sd-dgmmeo 102 — 10! 1 -10
Sbognobo
Jo 3O msbsgnobo dog 0 @53-dgmmo 103 — 106 101 — 1073
Yo @@ odo O - dogOma®sd-dgmmeo 106 — 10 103 — 10°
Sbognobo
b9dd036m- bobmg®od-dgmmeo 109 —10712 100 — 10-12
Sbogrobo

d530mbogobol AML  @9o30g0L  5HMgdgh  Lobxo®sTo s bogrgdl o @®sggb
Josmol BogE®mbg. bobgg®odoj@mmsbomobls go®sdsgomo spaomo gdo@ogl dog@m- ©o
d0gOmobogrobgdl  dm@ol. o3 AmL  10-20-xg96 bogargdo  @omEgbmdol  (dmEyemdol)
bogmog®gds  somgds  Losbogmobme, gowmg dog@msbomobols @MU, 094gbgdgb dog®m-
Lobyxo®gol o 3o@o®s bmdol bgenlo(ymgdl. bogngdl oo gdgh ©gs-blbsdl (3963 ®0%4y-
2009000 o6 dogOmxzgom@E®gdols  Ladysmgdom.  blbos@ols  aobsgbgamgdemse  Lobyxos@sls
5053Lgdgh  Fymol 5d5boboby, 5dmIbgngdols mogowsb s@o@gdols dobbom. blbs®ol sm@-
nJmmgds bpgds dzodg bmdol Goggergddo. o gm0 ombgdols smdmhgbs bpgds 2-5 Jan
Jogemooll Lobxo®gddo, Losmols d0bsbyg, Lobogbg dobsbg b googy@ol 35@o®s go®-
RB0@obY. dog@mdgmnmeon dgbdgagdyeo sbogrobo dmombmgl Lsggmggo bLbsc@ol 100-x 94
bogegd Am@Egemdsl s Losbsgnobm  bogmogdgdol 100-x 9@  bogargd 3d@sen  Fmbsjb.
Sbo@oboll  AML  godmoygbgds L3gEosmy®o  835@5@YMs,  sbogrobo  dodwobs®gmdls
dJo@omos  Bobogy®-Jodogdo  (0bLE®MEdgb@og o) dgmmgdom. JOobEosmms  Go@dsl,
bmdgdl, s@bogmdol, ¥gdl >3300©9d056 doz@mLm3do.

I1.2. 60d99Tdols sTemols “dd@seo” dgomepgdo

Jodoy@o dgommegdo oxydbgdyeos  Jodoyd @gsdi3ogdby, Gmdmgdoi  Lsdgomgdsl
0dg0 93056 Jodoy@o gagdgb@oli  5b 0mbol s@dmbshgbo. 53 @AM sbo@obo dodwobs®gmdls
“dd@o@0” 5b “Lggeno” aboom.

“ddsogo” 9fmwgds Jodoyg®o obosgnoboli dgommel, @mdgamoi Bodegds Losbogobm
b0g300g®gdol goyblbgems. sbogroboli “IdMogr0” dgmmwo GoMEgds m@o bg@bom:

1) aobamgdoom (SodGmgodondo sbsaroba); 2) gobamgdol go@gdy (35bdgbol dgomwa).
msgol dbdog, sodmefodondmo sboarobo oymaps @Gsdogbody bsbgmdsw:
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s) samol dgugdgol @gsgiogdo
bmgogdhmo Ig@ogol s@menso  do@ogrgdo [ NaCl,KCl,BaCl,,CuCl,,Li,CO,,Pb(NO,),]
39G3bgols sendo JgBobobiol, sl sbokgdgh dommgols odsbslbosmgdgan dgxug@ommdsl. gl

2odmFg99mos o3 JgHomms 259 M@do@omgdbg Igmao g gdB@mbidol “omabbgdom” s
do00 goEslBm@on Yu®m dooa (3535bG9M) 969029039 ©mMbggdoby, AmIgol WMy
obobo 0dagz0ob ao@gg99mo ggdol godmbboggdols (bomgdsl). seroli dgggdgol @gsjiogdo
BoO©gds  dgdpgaboodse:  das@obols o6 bod®dmdol  dsgmyeols  Fobolfod  aodm{gog96
39G3beols  sando, Ugdwgy  oSbyYBmoggdgb  3MbEgbR®oMgdym  dosGomdgegsdo s ggensg
2odm{ 35396 LOYP@ gog5035Mgd0dy. aoby®gdyam dogmyaml L{Gsgsm dgo@ebgb dgBomols
dodognols  3@obGoegddo, @mdmgdoi  d0gzg@gdosb  Aol.  3@olGoagdosbo  dsgmeano
bY@ogoegy dgodsn Gogbmol s@do, Godgmoi d9089Hhgds 3oBiggam Godoe. >3 gydol
dobgogomn bpgds dg@omol 0gbBogogzoios. dg-4 3bGomdo [o@Imygboaos bmyog®mo
dgBomols sJ@meswo dodomgdobomngol wsdsbosbosmgdgaro gg@o.

G b@oano 4
oamol d99035 bemgogibmo gargdgbdom
d9Bdomms d>JHmenoo dsMoangdo (393bgrols sanol ggMo

NaCl 063 gbbogdo ygomgeno

KCl 00bigg®o

BaCl, dmygzomsenm-dmad§gsobem

CaCl, >3m0l g®-Fomgeno

CuCl, Jm30lgOm—Jm03d{gsbm

Li,CO, Fomyaro
Pb(NO,), ®os> 30bxg®o

300mJodoyg@  sbogobl gmggamgol o@ dmsdal Laby®ggaro dgogyo, Goasbsi bg-
aoli'dgddengen o dBmsw o 2393e006gbs goby@gdol bodolbo s ULbgs bogmogdgdgdols
Jobomgggdol  s@lgdmds.  sdo@md  mgoligdomo  sbognobol  @obshds®gdase,  dods®msggb
“dd@o@” dgmmel aoby@gdol go®gdg. sbigm dgmmel dogimmgbgds asbdglbols dgmmeo.
3) o JBmamomds by sRndbgdaemo “dddbsaro” Jgmmwo

bmgogdmo bogmog®gdols mgobgdomo gy gboammdols @obowagbow, godmoygbgds dobo
SPmasmdols gbodo gobydgdolsl. dogogomsp, Lobyxo®sdo ggaEbaolfyamol do@ogols
dgemdobsl  bmsbmsb, dodobsdgmdl do@omols ©sd@s, bmerem  Lobxos®ol (303  ggco-
gdby [o®dImoddbgds bo@dolgg®o Lo®gg, GmIgaoi dgoagds dg@omygao ggaiEbaol{ymols
9Vg@0emglio §g90mgd0liasb:

Hg(NO,), + Na,CO, - HgCO, | +2NaNO,

HgCO, | - HgO+CO, 1

3) 85bagbol Jgmmwo — oyo Vgdydoggdyaos 1898 {ganls dylo 3gi3bogdols gansgoizgol doge.
dobo s®@bo dEamds®gmdls dgdogado: Booxgy@ol @GmEobdo ob Lalspby doboby smoglgdgb
Loobogobm  bogmog®gdsl o  dob  5@3mdhgh  Gg9oJdogl  ©o 0fggogh  doom  aobdglosls
gogmsgom ob dobol Fzo@om. asLdglol gogase [omdmodbgds ao®gg99eo gg@ols b
b3gzogog®o bybol 3dJmbg bogdmo, @mdaol dgdggmdomsi bgds gangdgb@ols ob ombols
>mdmbgbo:
FeCl, +3NH ,SCN - Fe(SCN), +3NH ,Cl
@ g3obols
OmEsbopo
(Fomgemo 960)
_00



CH,COONa + NaHSO, - Na,SO, +CH,COOH
d3>Adgogs

(39309804960
960)

2obeglol dgmmeols @ dbmdos@mds gowy 9bls 10-6 2®5dL.

III.3. 603930l ool “Lggeno” dgmmegdo

0g0bgdom sbo@obdo wowo Ibodgbgermds gbokgds “Lggano” Igmmeoon hHo@Go®gdeyyen
M95J3090L. o3 EAML Loggenggo bogmogdgds Foboslifo® gbps gooblbol, @oms dolo dgdsg-
29bgeo  3md3mbgbBgdo  powsoyggeboaro  0dbgl  bLbs®do.  Fyoeblbo®@do  gangd@@mao@gdo
obME0OEYb0sb  0mbgdow, sd0F™M3  Sbo@oby®o Mgod30gd0  FodEobs@gmdl o0 gdom
LY @ogom, olobo  3@s]@oggmoe d99dicggoos s dom mob sbenogl ao®gabyao (Ldgiogo-
3990) 989JBgd0: bogngdols Fo®ImJdbs; g@ol dgigems; gobol godmymes ©s ».9.
boggamggo  bogmog@gdol  Jodomy®  sbsgnodl, @mdgaro  Jodods@ymdl  blbbsd do,
sboarobol “bggemo” dgorm@o gFmwgds. bdodoe 53 M95]3090L “o@dmbgbols” @godiogdbsg
9V m©gdgb, @oasbsi domo dgdggmdom smdmohgbgb blbo®Tdo s@Lgdyan 0mbgdl.
“bggemo” dgommeol Jogoaromydos:
5>dmbogdols 0mbol o>@dmbgbs 3Fgo39 GHBggdom;
NH,Cl+NaOH - NH, t +H,0 + NaCl
b3g3090-
39®o bybo

(3>%0)
®30b0ls 0mbgdols smdmbgbs HMEsbo-0mbgdom;

FeCl, +3KSCN - Fe(SCN),+3KClI
Fomgaro

QgHo
5®09dol 0mbgdols s@Imhgbs Lymas@-ombgdom;

BaCl, + Na,SO, — BaSO, \ +2NaCl
Boamado

3903berols 0mbgdol s@dmhgbs Jam@ols ombgdom ©s ».9.
AgNO, + NaCl - AgCl | +NaNO,
bogngdo
ds s bsosdyg, “bggaro” Jgommwol 306sBgbemdgdos:
>) M95J30900 d0dobo@gmdl LY @sxgsw;

d) @95(30900 305]Boggmo 9939350053
a) 09530900 3030bo®gmdls L3g3989dBgo0m.
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III4. sbsgnobols §ggoygdo dgmmeo

Jdo50565a0 b0l EEML Ggsji093b 3Bs@g396 mBo dodGomswo Fgbom: 1) (ggmy@o
Sboaobo;  2) dogdmmg@ol@ommlgmdoy@o sbogobo.

Fagoado sbsgrobo Ggdndsggdaemos @abo Jodogmbolb — Bobsbsggol dogm o Jobo
boBo@gdol Bgfbogs dogmds@ymdlb  Ggdwogs do: LsIgognm 1odig@ogol Roa@E@ol Jomomols
(3953®do 3030M3039BH0m smoglgdgh Losbosgrobm blbs@ol 1 {ggml. dolo aofmgol dgdwmgy
obgg 396¢®do 5F3909696 S@dmdhgbo @ gopgb@ol 1 {ggml. Fo®dmoddbgds 93g@emo @sds,
@mIaol dgxug@ogmdols dobgogom, bpgds gangdgb@ol ob ombols 0@gb@oxogsios. gl dgmm-
o dognbg dg@dbmdbosdgs o dolo dgdggmdom dglsdangdganos 2-3 bogmogdgdol gHnO®M-

oo s@dmhgbo.

38 5mom0: 0% Ro@A®ol Jomomobyg wogo@obo AgNO,-ols s Pb(NO,),-ol blbs®gdols bo-
@gg0Lb 1 (390l o ofgg w@og0dspgdm K,CrO,-ob 1 (ggol, Fo@dmolddbgds dmysgolg@mm-
4gomgeo  @osds, Gmdgmoi  gOmeeOmygms  dgogegl  Ag,CrO, L -olb s PbCrO, | -ols
bogmgdgdb.
2AgNO, +K,CrO, - Ag,CrO, | +2KNO,
gogoligg@o
Pb(NO,), +K,CrO, - PbCrO, | +2KNO,
dgom IR0

dopg @53, 39O ibmol  JOmds@ol dgdo Kg®o  Igbowdsgl  Hygzool JOmIs@ols  ygomgan
29O, 5doGmd JmdEgghbm gBo3by bpgds BYyzool 0mbgdol aodgwsogbgds, 5byg ogb@oxgogsios,
@olmgobsi gghoe @odoby ofg9mgdgb NH,OH -0l blbsdols 1 {ggml, @mdgendoi aooblibgds
3903beols  JOmds@ol  ygogolbggg®o  bogngdo o Fo@dmodbgds  gngdymo  gg@iberols
5doogoBol  gmddgrgdlo. odol  dggyoe, GFogE®ol  Jowosemebg Igdo ¢gdo  goJdgds @
bomgmo@ 5dg0ogbwgds GYz00l JOmAsBol ygomgero gosds:

Ag,CrO, | +4NH ,OH - 2[Ag(NH,),l0OH + H,CrO, +2H,0
9BIO IO

306Gbob
5305450

IIL5. 8036™3BHolEsemlgm3dogtho Mgsjiogdo

do50,G0bBs@mbymionGo  Jgompol  Radgdogdgemos Galbdo Jodogmbo — aremgoco
(1798F.) dgmmwo  gdgocgds ombms o5@dmbgbsls godmygmygogo 3@olGosmgdol gm@doms  ©
BJOom. gmgge  3OobEoma@  bogmog®gdsl  dgo@  damdo@gmodsdo  aoshbos  3@obEsgms
2obLobmg®ymo gm@ds.

sbognobo  Fodwgds  dgdpgaboo®o:  Lolopbg  dobobg  doz@m303gBom  smogligdgb
Lbosbo@obm blbs@ols 1 {ggol, dob 3960 o — s@dmdhgbo ®go396@0L 1 {g90b. m@o
V3900l dgbgdol Lobwga®dby (omdmoddbgds bogngdol s@obEoggdo. Fo®dmdbogr  3@0LEs-
@wgdl 53300095056  Fog@mbim3do.  Lfmego  ofgosb  doomm  dgomeds  dogdmz@oli@e-
el gm3og®ols Lobgan{megds.
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3O0LAsmgdl  dgodangds  goohbpgrm  dgdpgao  Rm@ds:  3og®o;  GEoambogg@o;
AIO®o3mbogy®o;  dJmbmgeoby@o;  B@ogeoby@o;  @mIdg@o;  mJ@ogodygmo  ©s o9
d030m3A0LEs@mbgm3og@o  sbogmobo  b3gaogoyg®o s dy@dbmdos®gs, dobo  Lodygoagbom
‘dglodangdgeros 0,1 33y bogmogdgdol smdmbgbs.

dogOm3@0lRsmlgm3dosdo 04gbgdgb Gmymo LEHOYIHGOOL Ggod@oggdl, GoiE bl
3O0LEA@ms  @odsbolosmgdamdsl.  dogogomsw,  gobolidgegol (H,C,H,0,) docogdls,
Bobgm@dgegsl do@oagdl, 3md3egdl-bsg@mgdl s bbg.

3s35m0m0: Losbosgnobem  blbs®To K -0l 0mbgools  s@dmbshgbow, Lslsgby dobsby
o(39m9696 KCIl-ol blbodol 1 §ggol o dob g390@omn  FgddsJerm@ddgmsdobols — PrCl,
blbo@ols 1 §F390b. Fo@dmodbgds gogmoydol 3gJbserm@dans@obols 3@ob@oggdo, GmIengdos
@odmbolyg@os s  mMJPogedgmo  gm@ds  aoshbosm.  3@ob@Gomgdl  s35300©9b056
dog®mlgm3do:

2KCl + PtCl, — K,[PtCl ]\
0dmboligg®o

00530 IV. 30d3IR 3SLSMS 356M60 (333) FMIMEBG
030330000 565R0BOL LOBII3IR0

IV.1. Jodoyg@o Fmbosbfmemds. 3331 dobowsggds
33J393500 M35J(30900Low80 3MBmagby® Lol gdgdao

sbogroby®o  Jodool 360dgbgenmgsbo jobmbos dmdge doboms gobmbo (333), G™Iganoz
5d4o@9dl  3ogdo@lL  Jodoygdo @goiool Lobomglbs s dm@gogodg bogmoghgdsms 3mbgb-
AM53090L do@ol. sbsgobydo @god30gd0 d0dobo®gmdgb Lbgswslibgs Lobds®om, @mdgeroc
230h39690L @Mol aoM3397e gOmgyedo Ggodiosdo dgbyeo bogmog@gdgdol Momwgbmdsls
(@53 3900 GsmEgbmdom Tggs @godiosdo bogmogdgdgdbo @AMl aoM339e gOmgyedo, dom
dgBos @godiool LobJodyg). @mama i 3bmdognos, Jodoygdo @gsdizool Lobjomyg sdmgowgdey-
oo 9909y BoJOMMgdbg: dmdgegodg bogmogMgdoms d4bgdoby; dom  3mb3gbB®oz0soby;
®993905019M5bg; goGomobosBm@dbyg; (b935bg.

3odggens  Jodoygdo @godiool LobJo@gbg dm@gopodg bogmogdgdoms 3mbgb@®dsio-
900 gogagbs dgolfogms bodgmgol 9boggdlo@g@ol 3Omyglm®ds — Bg98m53s. 1865 Fganl
dob oo3gs obg@RoEos mgdobyg: “gOmo dgBomols dgm@ g dgBogom sdmdgggdols dmgeng-
boms godmygerggs”. wobg@Ro3ool @ogobsl, dob ©@osdF o3e, MM [ysmdswo dowsao (bg-
3oL J39d 5dg390L g9aEbaolfysals s ggOberl domogg dodoangdols Fyseblibo®gdowsb.
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bgenolidgddamgen  0mbgdl o oo  Tm@ol  @Gygoobsis.  Log@mm  boengdl  godmymegb
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©05dM300gogeos  dom  gobmoggdabyg 3g@omya  LobEgds'do. smEagbomo  mgoligdgdo, by
g gJB@ambms  goi39dol  gbodo sbobosmgdm  Jg@oggdl, boem  gobagomo mgoligdgdo, by
g0 9JBHOmbms dgdgbols gbodo sbaslosmgdm s@sdg@omgdl. gl @sdmgowgdymos sGmIms aoMy
g0 9JBHOmbyamo  as®lgdol  dgglgdoby, SEMIms  bmdgdby s o  Ybodby, doobowmb

90 9B mbgdo.

dgo890-Gnd™mgobo  gamsbogogoizools  g30@s@glmdsbo  aodmobs@gds  0dsdo, @I dsb

bog3gdgeEo® ogEM  3500Mmbms ©SIM 0P dgmgds dgoggdbmsb s BAYEggomob, SIRmME JOMd.,
3033¢0 97 o@3mJdbs s Lbgs mgoligdgdo. sdslmsb, xaunmd®og Ggod@ogem @ godmoygbgds

203000 gombdoo s sbomoboi YBO®m L{Osgs© Jmogdgds.
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0530 VI Pygamol omby@o bsd@sgeno. d95396 9o Lol gdgdo
VL1 §ygeol 0mbobsizool mg@dmmobsdoggdo 3mblLEsbes

bggms  (yogmo,  @mdgmoiz oG  dgogogh  dobodgggdl,  boboosmwgds  di3omg
90 9JBHOMASIGoOMbom,  Goasbsi  dobo  dmgrgygagdo  9dbodgbgerme,  dopa®ed  doobgs
0d@gd0ob 0mbgdow. Fysamo Godoy@o sdgxm@gagmo gangd@@mao@os:

H,0+H,0 = H,O0" +OH"
gogs @ady Bgoge  gady

dodoloady, Fyogdowols ombo  Fyomblbo®@o s@OLgdmol  do@mJlmboydol  ombols

Lboboom, dog@sd hobo(g@ol godo®@Goggdol dobbom, [g®gb s@o H,0" -, NONAIY H"-L, 9-0.
H,0 « H" +OH"

Tyeools  ombobsios  gdiggowo  3GmEgbos, sdo@dmd oy ol dogyygbgde 334U,

‘dgodangds Tyemols 0mbobsiools 3oblEsb@sl godmmgans:
a,.xa_ . .

Ha—OHZI(a, Lowsi: K, = @0l Fyeols 0mbobsiool mg@dmmobsdogymo 30mbl@Esb@s.

H,0

9JU3960396@ o bs3mghos, MM Gmas t=25°C, K, = 18 x 10716, {yaols 1 god@o
‘dgoogl: 1000 : 18 = 55,5 dmeols, obyy [H20] = 55,5 dmgoo/an. s5Jgosb ombgde molimEo®ogds
FVyeool dmagigamgdol ¢dbodgbgam @ompgbmobs: gmggero 555 dognombo dmagigmo@sb —
Ibomee gGHmo. go. ombobodgdagmo H -0l s OH -0mb6gdol 3mb3gbd®oGos doaby
30Mgo, 0o Vgowygbl  1x107a-0mbo/@.  (yaols  ©obs®hgbo  Gom@gbmds  0dymeygds
5M500b0b0oMgdbygemo  Jmggigagdol Loboo. Goasbsi s®s0mbobo®gdygeo  dma gzgegdols
3M639bR®s30s 555 dogrombom s@gdsBgos ombobodgdymmo dmengsgegdols @obgl, >do@Gmd
ayo 003 96> dgedog Lowowy.

Tygeool 0mboboiool gobl@ob@ol dmermds dgodangds dgdegaboo@se ao®os0dbsls:

a,.*a, = K, *a,, = 18 x 10716 x 555 = 1 x 1014,

fgoamdo@- @ Joedmmjboar-0m6530l sgBogmdgd0L bsdbsgaro duwodogo bowowgs, Isb
IFmgds Faarol ombgdo bsdmsgaro, s@obodbgds K, , @s t=25°C -bg ogo Gmaos 1 x 104,
Goaobsi [H'] s [OHT] = 1x1073-0mb60/@, 530@md domo 5JBogmdgdo 3Goddogamoe domo
3M6396HG30gd0L Hmeos: a,. xa,, = [H']x [OH]=1 x 104, dmgs t=25°C.

dodoloady, Lygms Fymolbmgol @ damogd gobboggdbymo  gengd@@meo@dgdolbmgols
[H] ©s [OH] —0mbgdol 3mb3g6d®s30gd0l bsd@ogmo 3@oddognmoe  Gomos Fyaols
0byg@0 boddogemols:

[H'] % [OH]= K,
Tgeool  ombobosizos  gbpmmg®ddyamo  3Gm@igbos, odo@md  @g-do@gaogl  3@obzodols
0obobdoE, Ggd39Ms@d a0l aobdomn 0mbobszools Fmboslfmemds gowonbsigergdl [ymols

Fomdmddbols  Fbodgl o K, 0bOEgds, bowo  Ggddg@s@dgaol  dgdco@gdon — K, ,
d30M0gds. [H'] > [OHT 939300306 (309@o0 5056 ©0s353do0gdagemo g@mdobgmmsb, dop@sd

K K
5GoLeEgl 5@ 5@05b 0-0l Feoeo:  [H'] — L > [OH]= A0

[OH) [H]
6go@Gsma®d blbsdgddo: [H'] = 1x107y-0mbo/gv;
953> bLbomgddo: [H']> 1x1073~0mb0o/ go;
&a09 blbskgddo: [H']< 1x10"73-0mb0o/go.
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VI2. {g4eool omby@o bod@sgano. [ysadswols dshggbgdgero — pH
s>  dopdmlogols dshggbgdgero — pOH

blbo@gdols 89050060l godmlobgs [H] -0m  0ofg93L 20603399  9bg@bayamdsl,
@oaobsi dobo  Lopowg dognosh 3Eodgs ©s dgowygbls 1x1077, oby  0,0000001-15, Sdo@Ema
Vyogdo@-ombols 3063963 @500l aodmlsbgolomgols, Lo® goermdgb Vyogdowols
dohggbgdaom, sby pH-ol Lowowoon.

pH-ol  Loddmam {o@dmeagds ®®o  @smoby@o  bodyggol 3o@ggeo  sbmgdobiysb:
Pondus-35hg96969er0; Hydrogenium-{gsendso.

PH - s@ob [yoardo@-0mbydols 0603960303006 5odmdbsbgaaro @Gozbgol Hs@yex0mo
503000 5 5H00J0:

pH= —Ig[H"] = Ig

[H"]

bgod@oma@do blibs®gdobmgol: pH = —1g107 = 7.
GmEo 330GwEgds  [H'], 35906 pH 0b@gds ©s 30@0jom. Goi 956m dowsgos pH, dom
9RO Gydge blbsGo.

OMym@3 3bmdogros, [ymol 0mby®o bsd@sgamo Fmaos:
[H] x [OH]= 10" (1)
(D 20b@magdols gogmas@ondgdom dogowgdm: 1g[H*]+lg[OH]=1g10™* (2)
Ig[H"]+lg[OH]=-14 (3)
-14 @md aogbsmon woswgbomo Goibgo, (3) aobGmegdols yggems {9300 goged@sgancmm
-1 -y, dogowgdo: -lg[H']- 1g[OH] = 14 (4)
-Ig[OH]-560L  [OHT-0l  9o6ygmgomo  sombdomo  gmgs@omdo, ol gfmogds
dop@mJbognols dshggbgdgemo ©s S@0bodbgds pOH Loddmenmmo.
1
[OH "]
hogbgoom pH-oli @o pOH-ols Loddmermgdo  (4) Feamdbsdo:
pH + pOH = 14 (5)
(5) 3obBmEngdsl  goohbos oo  d60dgbgermds  blbodgdol  @godiool  sbsbslo-
S50 go@ o, 39@Mdme:
0y pH =7, 353906 pOH =7 @5 blbs@o bgo@@say@os;

dodobowsdy: pOH =-1g[OH] = Ig

0y pH <7, 35806 pOH >7 s blbsto dgogss;

oy pH >7, 35806 pOH<7 s blbs®o §ydgs.
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VIL3. blbscgdols pH-ol goblbsbwg@dol dgmmegdo

ngoligdom

Sboaobdo

blbo®gdol  pH-U

Lobwg@oggb

Lbgowolbgs  dgommegdom,

@dgeoms  do@ol  9do@Goggbos  0bpogsBmGaemo  dgomm@o. doGomsse 04gbgdgb 5 obwo-
JOB0EL, ™I gdoz 033e0sb gg@lL pH-ol Lbgswsbbgs 0b@gdgeamgddo (3b®ogro 6):

g b@oao 6
06©035@ ™™ 0 pH 33035 25M99mTo o PH §969 3°039m3o ©o
060 35@d™MA 0l ggHo 060 35@mMA0L gg@o
dgmoabso®obyxo 3,1 — godobyg®o 44 — bodobxolbgg®o
dgmogools Yomgeno 44 — Jomgano 6,2 — ygomgero
0o 3d9Lo 5,0 — fomgano 8,0 — @gdx0
39bemaols {omgano 6.8 — ggomgeno 8,0 — Jomgano
3 9b@RE > 94060 8,0 — 953960 ™ 10,0 — goeembgg®o
blbs®gdols  pH-ol sloy gbow, bdodo Lodg gdamdgb 260390 bsar 0

0bEo5BMG0m, GMmIgaoi Jgoygds 5 bogmog@gbol bo®ggolasb: 1) @odgmogsdobmsbmdgb-
beorano; 2) d@Omdmodmearo; 3) dgmomols Fomgero; 4) ggbm@a@omgobo; 5) modmea@segobo.
pH-ol 3603369 mdo@sb 25dm3pobs®yg, 0bpogs@m®o omgol Lbgosbbgs x3g@l  (3b®ogoo 7):

3gb®ogno 7

960390 bse Mo 0bogs@Gm@ols ggHol (3geromgds
pH-ol Lbgopsbbgs 0b@gmgoe 3o

060 45@mA0l gg@o
‘dobpoligg@o
Jm3oO©olg@em-dnfomsgm
bo@obxoligg®-dmfomsmm
bo@obxoliggg®o
dmyggzomsmm-bs®obyx olgg®o
dmyggzomsem-eodmboligg@o
dd{ gobm-dmyggomsme
V5569
Jmd{ gobm-dmeg@xm
00big3g®o

5\000\10\m-l>wt\)._%

96039 Logr @0 0bogodm@o  godmoygbgds blbo®ols b 0bwogs@dm@ygemo  Jomsgnols
Lobom. Jo@ogreol dg3300bg Foddmwagboanos gg@opo  Lgogms, @mdgaoi 9hggbgdl, oy
AMam6 3gal 0@gdl obpogo@m@o Lbgswslbbgs pH-ol @®mbL. sdobsmgols 0bogs@m@yao
Jowomols bbby s0@obgb Loggarggo bLbs@ol 1 §F390l, Gmdgamoi dgmgdsgl dsl. dowg-
d@ 9@l dgoemgdgh Liogobg s@OLgdgm @gMgdl s gobygomy@doe sagbgb blbo®ols
PH-L -6 2-dog Lobyb@om.

pH-ol bgb@o Gomwgbmd@mogo 2obbobwg@olomgol 094gbgdgb 3m@GgbiomIdgdmgol s
@som@o@mOoye  pH-dgB® 9oL, OmIgmmsi  203936mdom  sbogobol  0bLE®YdgbR o ydo
dgomegdol aobboangolsl.
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VI4. d999699ao0 bobEgdgdo s dsmo  Jodoymdo Fgoagboemds

sbogobydo  @god30gdol bo@omgdolisl, bdod dgdmbgggsdo (Jopomomse, ©oggdgol
A35d309090),  Lokodm  bpgds  Losbogmobm  blbs®Po  H'-ombgdoli o6  OH-0mbgdols
3M6396RMs300l o 33990 bowowol dgbo®bybgds. dogomoms, blbo®ol aobboggdolols b
dobbg dgogol ob By@ol @ods@gdobsl, Loko®m bogds pH-ob Lowowols dgbo®bybgdo.

a9 a0 gfmwogds bbbs@ydl, @Gmdgarms pH o6 opgargds domdy davogdo dgogsl
o6 darogio Badob Jio6g Gsm@gbmdol JodsBgdom, b6 Jiodgwo gobbsggdoom.

499890 gmo  blbo®gdo  [o@mdmowygbgb  gangdd@mmo@ms  bodgggdl,  @mdmgdo
39035396 9O Lobgeosb 0mbgdls.

399390 a0 bbbos@mydol Jodomy@o dgwopgbogrmds Fgdwogss:

) bybBo dgoggdol o domo do@oangdol bo®ggo;

2) Lyb@o 19dggdobs s domo do@ogngdols bo@ggo;

3) d@ogomagygdosbo dgoggdols do@ogms bodggo  (3bGogro 8).

G b@oao 8
bmy0gtmo 59890 gmo bamggol Jodoydo Ygoygbogmds
Lbobgen{mogds, Jo8o@o pH 3°dmygbgdols
056585O©MbS Vg0 gbogrmds bma09@ 00
1:1 dgdmnbggge
ROAOI0SGHE0 HCOOH+HCOONa 3,80 ZnS-ols wogengdgolsls
SG9IO>BIO0 CH;COOH+CH;COONa 4,70 Ba’*-ols Cr,07 -0
o gdgolols
RObBSAYOO NaH,PO4+Na,HPO, 6,60 Jobygo-o@way 9b0m
M95J(309630
530539940 NH,OH+NH,4Cl 9,25 Al(OH)3-0ls
o gdgobsl

VLS. d999609eo0 Imgdgogdol Jodogdo 3gdsbobao

570 IEyM3sMgmdl d9xgMgmo 3dmJdgregdol Jodoydo 3g]s60b30?

1) ogbbbsom b 3GIBB B0 39R9Ga0 bsGgg0l dsogoaroo by:

09 539HSOYO 098I by ©ogsdsGgdm  deog®o  dgogol I3odg Gomegbmdbsls  (HCI,
H>SO4, HNO3), Lob@gdol pH o@ dgogengds, Gowasbsi bLbs@do 3mds@gdyano H+—0m63?m
‘dgodmd gds CH3COONa-om s doowgds do0ge obmiEo®gdgamo byb@o dgogo—ddoddgsgs:

CH;COONa + HCl — CH3;COOH + NaCl
56%: CH;COO +H" — CH;COOH

boam 0y bobEgdoby ©ogeds@gdm derogdo Gydol dEoMg MomEgbmdsl, dygngdgeo
bodggol pH 350b(3 o dgoigergds, Gowasbsi blbo®do Imds@gdygero OH-ombgdo dgodmdgds
ddo®™3gogom s [o®dmodbgds (yseo (LybGo gergdd®menodo):
CH;COOH + NaOH — CH3;COONa + H,O
Nk H"+ OH — H,0
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2) oy bsgdy agodab odooyga® S9RgHmsh > 53 LolHgdody ogeds@gdm  daog®o
dgogol 8300y GomEgbmdsl,  blbs®Po  Imds@gdne  H'-ombgdl  Dgdmiogh  NH4OH,
d0d@0bo@gmol bgoG®ogobsizools Mgsdios s blbs®ols pH o@  dgogargds:

NH4OH + HNO3 — NH4NO3 + H20
06‘32 OH + H" — HzO

boam o9 LobEgdobg ogedsdgdm demog®o Fygdol dEodg Gomgbmdsl, blbs®do
Jmdo@dgdyge OH -0mbgdl dgdmdogl NH4Cl, Bowol @gojios do@oenlbs @ danogd Gydab
d0@0l, Gmdamol gogaswsi [omdmolddbgds bLylbRo K9dg s blbs®oll pH o@  dgogangds:
NH,Cl + NaOH — NH4OH + NaCl
ob%: NHs + OH" — NH4OH

09 09890 ge  blboMgdbg ©ogods@gdm  dgmog®o  dgogol  ob  dgrog@®o  ByBob
db0dgbgermgob @mgbmdsl, LobEgdol pH ¢Egmgeo s o®hgods.

336bs dbpgdaamo  pmb;g6BH3G00l  Jgogsl 56 BaBolb 0d  Gomgbmdsl, Gmdgarar;
3aRgH oo bo@ggol 1 @oB@mby ©sdsBgdobsl, garol bosdggol pH-U ghimo googaaon,
3IBIT L0 BIgoR™3s Jhm@gdo.

399090 bo@gggdo  godmoygbgds  oboenoby@  Jodosdo  dGogoen  ogngdgols s
BJOo M95J305T0. oM@s 5dobs, 0lobo GoBmmE a3bgogdosh I3gbsdgymbs s 3bmggay®
MG2560396do (bLobbano, @o0dgs), boswsydo (boswsyols blbs®o), ao@gdmdo (brgol [ysao)
©> 5.9 59ggahgmo  blbodgbo  YbOYbggegmn96 pH-ol  3yedogmdols  dgbodhybgdsls
boswaoydo, bpgol (yomTo, gmabosg m@yobobdgddo, domenmaoy® blbsmgddo.

00030 VII. 8(MJd33K 35L50)d> 356(M60 KRS
30830™MdI6IRN0 3BMBILIBO

VILL §obsb{mamds LobdgdsBo: bogngdo-bosxgdo blibso.
blbsmdols bodMsgamo

0golgoom  obosgmobdo  bdodo  glodygdemdm  oengdgols o  bogngdol  aoblbols
M95J309000, 5d0GmI Lodo®ms goggmd339m, Gl 60dbogl “blbomdols bod@sganols” (36gds.

3obgobogmo dsgsgoma:

BaSO4-0l 930090blbswo do@ogo dogomoglmm Fyeosh dodsdo. do@oanol Fyosgrmsb
dgbgoolols, wsofygds dobo goblibol 3@m3gLo, @mIeols dgdsbobdo Jpamds®gmdl dgdw gy do:
Ba>* ©o SO42' -00bgdo, Gmdgrgdoz 0dymxzgdosb BaSOs-ol j@obEsgag®o dgb@ol bgosdo®eyya
39b5do, doobowoggh  Fymol  odm@yd  Jmegsymgdl s gowogmgh  Tyomblibo®do
30530 gdmo 0mbgdol Labom. GmMEs dJo@s@o®gdymo 0mbgdo ©sa®MgEgdosb blibs® o,
obobo  ogxobgdosh  3@ob@omydo  bogngdol  bgsdo®l, doobowgdosh  LsFobsowdwgyme
sdgbG o 0mbgdol dog®, asoboEosh ©gdoEAsESE0sl s oo gdgdosh.

0dH0g s, oseydaol 3Gmigbo dydiggo@0, Go@gsbsia dobo msbdbengdo sdGmezgbos —
356bby:

3oblbs

BaSO0,| o Ba®™ + SO
dgsdo gobs osmgdgs  boxgMo blbsco
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od M@0 30m3gbol d0dobs@gmdolsl, dyoMwgds ©obsdoy@o [mbsl{m®mds, Gmdaols
OMLSE 0mbms oengdgzol Lobfsdg Gmao brgds bogngdol aoblbol LobJo®ols. Fmbsbfm-
@030l sdys@gdols dmdgbd do Joowmyds bsxgbo bbbsdo.

AoEasbsz goblbols o oegdgol 30mEgLgdo  wobsdoy®  Fmboslfm@mdsdo s@osb
9JO0Iobgmmsb, dom dgodangds d0gyygbmm dmJdge dsboms gobmbo, Mol dobgwgom:

dgo®o  bogmog®gdol asblbols  Lohdomg — Vi 306©s300 3Om3m@Goygmos  dyo@o
bbggaol bgsdo®ols Lowowole:

Vi= ki x P, Lopse:

ki— 5@0l 30m3ma30g9@mmdols 30gR0309630, 5byy 2oblibol LohJo@ol 3mblLESbES;

P— 5@0l 3godo ool bgosdodols Lowogwg.

Fobolbfmamdol  @odgo®gdolsl ©s  dygedogo  Bgd3g@s@yg®dol  aml, P ‘dgodangds
hogmgogrmm dywdog Lowopge, OMIgmoi  Gogbmdédoge 1 - ol Gemanos, 35Tob: Vi= k.
gbg  opo  aoblbol  LobJomg odmjzogdygeos  dbmgomo  asloblbgaro  gergdd®maodols
b96905by.

0mbms o gdgol Lobds®g 3GOM3m@Eogmos  dgo®o  gobol  bgosdo@obs, ombms
306396GGsE0obs s blbo®@do ombms dmd@omdbdols LobJs@obs. Gowyobsz P =1, s30@md
o gdgol  Lobdodg @odmgogdygmos  ombms  3mb3gbd®siosls s ombms  dmd@smdols
LobJomgbyg (5699 ombms sJ@0gmdgdbyg):

= X X
V,=k,xa, .. Qoo

Fobolbfmamdol ©odyo@gdoliols, V2=V, 3doTolbowsdy,

kZXa&Bxaﬂﬁ,=h

d9gm®gbso@oe gl Bom@mds dgodan;gds sbg hog(g@mo:
— kl
502 _E

dygedogo 3gd3g@s@y®oll waml, K1 ©s ki dgwdogo Lowowggdos, sdo@dmd dsmo dgxnee-

a Xa

Ba2+

k
©gbs3 Igedogo  Lowowg 0dbgds. 09y RodEMdsl k—l >0gbodbogm  blbswmdol bsd@sgaom

2

(b6), 35T0b hoofg@gds:  a, .. Xy, = bb BaSO,

bbbsmdol  bsdmsgamo —  gfmwegds  dbgarsblbbswpo  gengiBaHmaodol  ombos
S JB0gm3980l bs5dAmsganl, @Gmdgaror; Inwdog BgF39HsBEHS by Fomdmowagbl dnwmdog bowowyl,
o@obo dbgds boddmermmo b6 s obpglboe dogfgmgds o0d gegidEmerodol  geGdsans,
Gdgan b0 @335 0. MY ombms  5JHogmdgdols  3b0Tgbgarmdgdls  dgzgeomn  domo
306396GOS30gd0m, 35Tob  dbgaswbliboo  dobs@ymo g gdB@meroBolbsmgol  blbswmdols

609G 0g@ols bemgoweo gm@dgms Vgdegaboo@ow hoofg@gds: [A] x [B] = bbag = const.

09 90 9JBOmMEoBo  dgoagds ©oEIdoms® S  YoMymBoms oI bBymo  ombgdol
000 >A®MAolyob, d5Tob 53 gagdd@meodols bbb  Fomaos dobo dgdoeygbgero ombgdols

3m63960@s309800L boddsgaobs:  bbap = [AT] x [B].

09 9 gJdOmeodo dgoagds ombms m@o o5b dgBo @oibgologeb, 35dob bb FHmenos
4ggems 0mbol 3mb3gb@®Moi3ogbdols bod@sgaols:

bbMgNH, PO, = [Mg*] x [NH,'] x [PO,T].
09 9 gJdOmeoBo dgoagds gambobgeosbo 0mbgdol m@o b dgBo s@™olysb, d5Tob
bb — ol gm@dygasTo sGmdms  @oibggdo s0ggebgds Jglodsdols badolibdo, dop:

b6Pb,(PO,), = [Pb*] x [POST.

_44 -



0@5boxg® bbbs@mdo gengJBOm@o@ols 0mbms 0omby®o bsd@sgemo bogangdos blibswmdols
bod@oge by, 5do@md s@oboxg® blbo@do bogrgdo gosegs blbs®do dobsdwyg, go@g ombydo
bod@ogemo aoy@meogdmogl  bb -L.

boxcg®m bbbs@do g gBOmeo@ol ombms 0mby®do bsd@sgmo Gemeos bb —ob.

bgbsxcg® bbbs@m do g 9B m@moBol ombms 0mbydo boddsgamo dgBos bb —byg, sdo@md
bgboxg® bLbs®do  bogngdo  [o@dmodbgds  Yg@m  osp@g,  godg  ombydo  bsd®ogeno
2oYBMEEgds blbsmdol bod®ogenls.

VIL2. psangdgs o goblbs Jodoy®d sbsgnobTo

Jodoy@o  obsgnobols  gHm-9gO®m  dodomse  m3gAsEosl  Fomdmowygbls  bLbs®owsb
bogngJol aodmymazs. dogogmomsw, dJodmEgmol Mgsd3ogddo gGodmme godmoygbgds bogngdols
2odmymas s 53 M95J30go0l Lodgoagbomn dgodagds bogMmgdo ©oggmm gomombgdols @
5bombgdols 303999 Xy YBIooE, 5b godmgymm boMggosb (o 3gyeo ombgdo.

bbbs@owsb dgsmo qobol godmgmpol 36G0;9bL  gfmwgds @semglas, bmener  dysdm
Robol — gFmwgds bogrggo. boengdl as3mymagh ob goa@@szoom, ob 396G®0xYY0Mgbom.
aodmymaol dgdege o o gbgb bogrgdol dgwygbogrmdsls.

4gges bogngdo ogmgzs o @odsw:

L 3®ob@oeydo bogangdos

2. sdmeOgygeo bogngdo.
Moo 3oblbgogogdosh obobo gAM3sbgmoliysb?

—300LFsmy®o bogngdol 3@olEGomgol goshbosm 353050 0bwogoysmy®o Gm@Is,
Omdgeoi  godas  hobl  dog@mligm3do, Ibbgogmo  3@olLFsegdo  spgogose  dglsdhbggos
NGO 0MS(33

—300lL@omy®o basgngdol odyidegdol dgdwogysi, dobo bsdbbgmgggdo obos@hybgdgb
03539 d0bogob LEOYIHYOSL o 3MobEogy®@ dglgdl;

— 3OoLRoey@o bogngdo Yu@m LFGsgs© oggdgds;

— 3OoLRsY@0 bogngdo YBOM SEGoS© 25IMOYMBS >R EHIH0M;

— 5dmOFYmo bogrgJol LEOYJH YOS JogOmlzm3ol J393s53 o dgobodbgds, Go@ysbai
dobo ‘dgdoeygbgemo bogmog®gdol dmangsaemgdo aobgrspgdgeo s®Moob 9fgbdogme s o®
FomdmJdbosh s@ogoms® 3@ob@ogry@ dglgal;

—odmOggeo  bogngdo ool gsdodo, ogo dbgemo  wobsgngdos o sSlggg dIbgans
2odM0YgIBS 25RB0eH3O0m;

—odm@F o bogngdo dbgamsw 0@ gibgds;

bogmgdo 9bps s3dsymazomgdegl Igdwgy dmmbemgbgdl:

1) 9bws ogml dzodge blbswo;

2) 9bps oyml g@obESE @0, dbbgogds®mzgamgabo, sgoms© gbos 0Mgibgdmogl ©s
hods 9bs 0xgomE®gdmogl;

3) 5@ 9bws goiegegl dobo®yggzgdl wsdydeggdol w®ML;

4bogrgdo 5@  gbps  poopompgl  gm@mopy®  dpamdsdgmdsdo  dgbobgols,
3B H3O0L ©o 3@ 3bgol Ygdwaa;

5) bogngdo @ bps 03gmogl gy gbogmdsls dsg@msb dgbgbdolsb.

bogngdol Fo®H3ImJdbolsls 30dobs®gmdl m@o 3Gmzglo:

5) 0mbgdol goalgens blbs@do Lmengs@oi3ool, by do@s@oiools gbgdaool bodx byg;

3) Lodo®oldodme d0dobo®gmdls 0mbgdol dmergsgegdse Fo®dmJdbols 3dmgbo,
Gmdgeroi bom@Eogmogds bogmog®gdol g@obEosmyg®mo Jgl®ol gbgdyool bodx by,

@53 YROM Eoos JOolFsmy@o dgb@ol gbg@os, Jon YROM sEgogs ©s LYo
bgds bogngdol Fo@dmdbs. dogogoms, KCl-oli gdhob@seydo dgb@ols gbgmgos dgowygbls
163,2 330@0/dmaols, bogom Jo@s@doiool gbgdaos — 159330e0/dmanls. @o@aobsi Lbgomds dom
dn@ol dgowygbl 4.2 33o@/dmenls, sdo@md KCl-ol  aoblbs  303©00bs®gmdl  ao®9dmsb
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Lomdml dmsbmgdom, glg opo 3GmEglbo gbemmg@dygemmos. sbgggs bo@@s@gdolbmgolsi. bbgs
byg@omo dgobodbgds AgCl-ol goblibol dgdmbgggedo, @opasbsi dobo g@ob@Gsaydo dgb@ol
9690205 Aoaos 212 335e/dmaol, boam Jo@s@oiools gbgdgos — 188330e0/dmenols. sdo@md
AgCl-ol  3&obomay@o bogngdo sgomsm [o®dmodbgds, e Agh-ol 999339e> GmIgarody
dodognols blbsdl dggycmggem Cl -0l dgdgger Gmdgerodg do@ogool blbos®msb.
09 Esopess. > Ejeorg. - 356160 30m3gbo gabomgddgmoas;
09 Ejopesg. < Ejsovg. — 356160l 30mi3gbo gbpmmg@dymos.

099 bomdol Gomgbmdsl, @mdgeroi Lodo®ms 1 dmeno bogmog@gbols 3@olGseydo
Jgb@ol  Esbodmgmop,  omgbodbogm  Qp . bomm  Lomdol  GsmEgbmdsl,  G®Igmog
aodmogmgs 1 dmano  bofomogol  Jop@ds@sioolol, swgbo@bogmn Q¢ , 85906 1 mano
bogmog®gdol goblibol Lomdm: beﬁoggmbob = Q. - Qp.

bbgoolbgs bogmog@gdgdol blbomdols Lomdm Lbgowsbbgss. dogogomsw, NaCl-ols
Vyoe@o aoblbolols beBonbob 000 Jdol 5@ 03gegds, MoEasbss beGonbob = Q.= Q.

KNO3-0 §goa@o a0blbolol, @gd3g@o@ncs d339m@em 93990 Goasbs Q< Qp.

boanem HzSO4-0l,  KOH-ol (gomTo goblbolol @gd3g@s@yds 3339000 o0b@ogds,

Gopaobsi Qe > Qp.

SMOMMobymo s mAASbymo  Fgoggdol  Pd@ogangbmds  go@goe  blbowgdoos,
aodmbsgemolos dbmenme:  HpSi0s; HSnO3; H,SbOs.

4gge0s 9dg dg0Mge blbswos, 2sdmbsgmolios dbmemme G ggdo.

blbomdols dobggom, do@ogrgdbo 0gmas MG XyYRS©:

d) daog@o dgogol do®ogngdo, Gmgm®i (gbo, 3odasw blboswgdos, 25dmbsgemolos
dboame: BaSO4; PbSO4; AgCl; AgBr; Agl oo Ubgs

3) byleo dgogol dodoangdo, @mama (gbo, dgodgo  blbsgdos, @odmbsgmolos
dbmgrme: Li* -ob, Na® ol, K" -olb, Rb* -ol, Cs" -0l docomgdo, s39m39 bodGodgdo ©o
2(90>0 90

oy bogmog@gdol  Gosmgbmds, Gmdgmo  goeool bbbsGdo Ammol  gom g9
Jongaado, Gmeos  bogmog@gdol  Gsmwybmdobs, @Gmdgemmon  sdsgg @EHMoL  gHmgaar do
339mogmas  dgs@  qsbsdo, sbgm blbbscml  gfmwgds bsxg@mo bbbsmo, bmarem  3G0;gblb
JFoegds  goxgmgds. boxg®o blbosdol  jmbzgb@®sios dmEgdgm  H9d3g@sdyesdy  s@ols

d9wdogo Lowogy.

oy bbbsmol  ymbigbBmozos  dmpgdaan  BgdigmsBamsdy aRGem  Jo@oamos, gowmy
bsxcgmo bbbswobs, sbgom bbbsal gfmwgds bgbsxgo.

bbbs@gdl, mmdangdon dgozsggb bogmogmgdol fRdem bsyagd 0639603 @s;0sl, gowdy
ST 0aPISIaP0s 3oxJOgo0bomgol, gfmwgds Hbsxcgmo blbs@mydo.

s gdgs  d0d0bo®gmdl  mobpomsbmdom. x9@  [omdmodbgds  dogrosh  {g@oano
3OobAs@gdo, oby  JOoLEsms  hobolobgdo, @mIamgdoi  mobpomsb  dbbgogegdosh o
FomdmJdbosb ga3@m dlbgoa 3@olGsamgdl, 5b9 j@ob@omms xa9x9gob.

©G0b, Gmdgaroi bsgodms bbbs@gdols damggaolb dmdgbBowsb Fadmoaro jGobBsgrgdol
fo@dmgdbsdog, ghmwegds obeadiondo gdmomwo.
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VIL3. ds@ogool gg9]@o. Fomospy@o psegdgs

ds@oaol 959760 — gb s@ob Jpodgeblbbswo dsGoangdol bbbspmdol baws LobByg-
dsdo boargfo =  boxgmo bbbsGo dsdob, @mps o8 LobBgdsdy gdsBgds bbgs darogdo

ILIFEA oG gd0.
dogo@0mo, oaqgboeos, G®Md PbSO4-0l blbspmds ob®ogds 35Tdob, GmEs dobmasb

Wgbgdodo Bymey boxg® blbstl  sds@ g6 KNOs-0l o6 NaNOs-ols blibotgdl.

ds@oarol 9397500 9560 bd0 Iy 35393k d9dogs do:  Ibgarsblibowo
g gdB@meo@ols boxg® blbodbg damogdo gangdd®mmo@ol sds@gdolsl, Omdganlbsig o®
aoohbos dbgeoblbswo gangd@®mao@ol dbysgbo ombgdo, blbo®ol omby®o dogrs 0b@gds.
5dol godm, 0mbms 5J@0gmgd0l 3mgR03096@go0 330MPgds s brgds gOmbg bsgemgdo. sdols

Jgegaoe, dbgesblbopo gangd@@mmo@ol blbospmds begds dgBo o3s39 9 gdB@merodols
blbomdol  bod@sgamol  Lowowgby  bygoms  FysaTo.  sd@opoe,  doGomol  g539J@o0

25b300Mmdgdygmos o5JBogmdols 3mgxn030gb@ol dgdiomgdom, @@, megol Ib@og, asdm{gggaos

blbo@oli 0mby@o dognol bOwom, dolby aoMgdg gergdBOmeodgdols sds@gdolsb.
Sbogoby®  Jodosdo  bdodoe  godmoyggbgds  XaYBmdMogo  @goagbBgoo, @mdmgdo

9dog9b  gOMEPOM Y@  @5dgbodg  0mblL.  Amym@  JodEobs®gmdl  5d @A™ ombms

o gdgs?

358 S@Pom0: dmgdgeos bodggo KiSO4+ KyCrOy4, Lowse:
[SOT=1x 10" g-0mbo/gn >  [CrO&1=1x 10" g-0m60/av.

09 53 b5Mggl 3oHoMs Y yRmbomn ©ogsds@gdm 0,IN (CH3COO)Pb-ols blibodl, @ygo-
ol ombgdo  Dggxobgdosh  Lymmeasd- o JOmds@-ombgdl s dodobs®gmdl  dgdwgao

MgoJ0gdo:
Pb** + SO — PbSO4]
Pb**+ CrOs — PbCrO4|

od M@0 GgoJ300©sb Amdgero [ogs 30@ggesw?

blbomdols bodMsgaol dobgogom, dodgger @oado (ogo @godios, Mmool @Mmlsg
Fomdmodbgds g4g9emobyg bogengdoe blibswo bogmogmgds:

bb PbsO, = [Pb**] x [SO4]=1,6 x107

bb PbCro, = [Pb**] x [CrO]=1,8 x 107

Oo5b5(3 [SO4] = [CrO4] = 1 x 107 3-0mbo/@n, 9bes go3dmgmm Pb** 0l 0mbols ols
99300 9bo 2&(*)6@36(?)5)0(300, OmIganoE o730 gogeos bogngdol FomdmlsJdbgmsw;

[Pb™"] Pbso,= b6 PbSO,: [SO#T= (1,6 x10%) : (1x10™") = 1,6 x 107 5-0c60/g.

[Pb2+] PbCro,= bbPbCro,: [CrO#1=(1,8x10"): (1x10")=1,8 x 10 »-0mbo/ao.

dog00gm, G®3  [Pb**], GmIgenoi Lododms PbCrO4l-ol Foddmlsgdbgmasw, momdols
10-000 Bogangdos  [Pb**1-bg,  @mdgaoi Lokodms  PbSO4l-0l  §odmbogdbgamsw. sdo@ma,

300ggen  Gogdo, [ogo PbCrO4) -ols (o®dmJdbol @godios, @o@yobsc bb PoCro,
dooeF g3 9g6m @y, g0ty bbPHSO,.
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VII4. dbgemopblibopo gang@dmemodgdol gomaygsbs
Lbgs dbgeoeblbse gerg@®meodgddo

dbgeoblibowo gangd@@mao@gdols yo®sddbs Lbgs dbgansmblbow gangd@®mao@dgddo
‘dgodangds s0blbosl bLbswmdol bod®ogeowsb godmdwobs@y.

358 S 000:

300350, 235J3L Fmbsl{m@yamo Lol@gdes:
Ag,CrO,| < 2Ag"+ CrO/”
bogngdo boxg®o blbs@o

09y 53 Lol gdsobg ©ogeds@gom KCl-ol &o®d Gompgbmdsl s dggebxmdggm, dg3b0d-
bogm, @md Ag,CrO4 |-ob sg9@olgggd-Fomgero bogngdo go@wsnddbgds AgCl |-ol mgm@ bodm-
Lgd® bogrgdoe. sdol Jobgbo Ipamdomgmdl dgdegado: AgCrO4-bg KCl-ol ©sds@gdobsb,
Agh-ol  gomombgdo Fggxobgdosk CI -0l sbombgdl, Gowasbsi: bbAgCl= 1,78 x 101,

bomeo bbAg,Cro,= 1,1 x 1012, 853sbspsdy:  bbAagcl > bbag,Cro,

30m3glbo ogo dgdmgabso®eg:
Ag,CrO, | < 2 Ag' + CrO4”
+ 2 K(Cl — 2CI' + 2K*
0
2Ag(Cl]

0sg0 VIIL. 005bs3gpdmgg [o@dmmagbgdo dgoggdls oo 599dggdby
4@96LE gE-my@ol 3GMGM@oGa0 mngm@dools Logydgzge by

VIIL1. 3553gb0Ls o 39dggdol 3OMEM@o@n®ho mgm®os

Lgob@g s@gboylo asbobosgws dgogols olgm bogmogdgdow, GmIgamoi wobmEosiool
©HmL Fo6dnJdbos HY -00690L, bomgm gudgl — olgom bogmog@gdsw, GmIgaoi wolimo-
5300Lol Fo®dmJdbows OH -0mbgdl. s@gboylols gergBOmeodyg®o obmEosiools mgm@os
boggydgamo  ©ogeem  bgo@@dsmobsiool, do@mamobols 30m3gLgdl, dyxngageo blbs®gdols
> Fymol ombobsiool 3@miEglbols dgbFogast.

blbomgdol gangd@d®mJodool dgdoamdds 2s5bgoms@gdsd ©osd@gois, Gmd s®gboyglols
0gnA0s  5Mo9bogg@logry@o  0gm,  @oEasbs  0go  aodmEagdbmes  gangdBdOm@o@ms
Vyomblbodgbolbomgol, bmgrm 5@s(goeblibo®gddo 0o o godmwagdbmes, Mopasbsi dgogs
sbgon 2509300 oG FodmdmJdbows HY-00mbgdl, boae ¢gdg — OH -ombgdl.

a36g0boarmar dsgoamomo: HCl-0b 3oblbbs obygoe sdosy do.

HCl + NH; < NHy + CI' by
HCl + NH; < NH4(CI
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sdMogo, 53 Mgod300l WML (yomo o6 [o®dmodbs, o567 Igogol aobgo@®ogmgdolisls
@9dom oG bpgds H' -0mbgdol 9@mogdmddgogds OH -0mbgdmob, @i gfobos@dmgygds
>0 gboylol gengdd@meo@ydo obmEosiool mgm@ost.

9L 3odBgd0, OMIgbo ggm moglgdosh s@gboyglols gangd@@ma@o@y@o wobmgo-
5300l mgm@ools  Lobwg®gddo, dgodengds Soblbsl Igoggoobs s gydggools msbsdgo®mgg
Bobogm-Jodoyg@o  mgm@oom,  Gmdgemoi gOnwOmPmse  dgodydeggl 3@ bbBgeds s
@emgdod 1923 foml o dsb gfmwgds dgoggdobs o Radggdol 3Gmdmarodado mgomdos. gl
0go@os  bsdos@maosbos  bogmog@gdboms  @mame 3 [yomblbsdgdobmgol, sbggg  9Fyeom
blbo@gdobmgol.  "B@BmBmanodamol” bsbgarfmwgds ogm@bosd doowem  o0dodmd, @md dysg
-gadaGo  AGmogGndaogdol  Gogdio93do  doGomse  dmdgsgody  0mbl  Fo@mdmswoggbl
IBmEmbo (HY).

SOMBOEoB B0 0gmGool 0565635, dgogs Fomdmswagbl bogmoymgdsl, @Gmdgemo
3ob3gdb 3GmBmEL (H), besarer gepdy Fo@dmoagbl bogmoyigdsl, Gmdgaog Joog@bmgdl o3
SHMBMbL.  dOgbLEgE-@my@ol  mgm@ools  mobobdo,  dgegam-gadado  Gmigbol  s@bo
damdo®gmodl Jgogomsb 3OMEHMboL oee3gdsdo B¥dghyg. Gowasbsi mogobygsmo 3GMmEM-
bgdo blbos@To 5@ sOLgomMdgh, 5do@Gmd Fgogowsb domo dmberghols 3@mEglo 0bmero@gdyansw
30 5@ d0dEobs®mgmdl, sMsdge ymggmmgol dmsogdogds dobo gosi3gdomn gygdgby. Sd@Moysw,
blbo®do gOm@OMYms© dJodpobs®gmdl 2 3dmzgLo:

dgogs 1 = H'+ ggdg 1
ggdg 2 + H' = 3g085 2
oby: Igogs 1+ 9ydg 2 = @udg 1 + Igogs 2
dosgomomoe, HCI + H0 = CI' + H30"
dgogol 39992 g9dgl  3gogs2

>0 gboyglols  gangd@@meo@®o  olmEosool mgm@oobsgsb aoblbgsggbom, 3@mEM-
0B YO0 Mge@ools mobsbdow, Jgogols o ¢ydol YOMogOmJdgogdolisl ymggmmgols doowgds
sbogno dgogs o sbogno gydg. o8 m@dogo 3OMGHMEoG YO0 Fmbslfmamdol ©aml, @gsdao-
5>do  dmbsToggmdl  gygdggdols s dgoggdol m@o  [yzomo. mommgye  (ygoml gfmogds
“Goamangdaeo” Jgsgs @5 Fadg, @53 035l 60dbogl, A™I Lyl@ dgogol dgglodsdgds denog®o
B9dg ©o 3o@oJom. dspomomsw, Lyb@ dgogs — CH3COOH-L dggbodsdgds denog@o ydg—
CH3COO’, ®mdgeoi gbgdpogmsm d00g@mgdl 3@mEMmbl, boam demogd ¢9dgb — NHs-U
F99Lodsdgds Lylgo Igogo — NHs', Gmdgmoi 2osligdl mogol 3@GmE®bl dbmmemo dgnog@
3d9L.

VIIL.2. 3g53900Ls @ g99dggdol jensboggoyszos
3OMEM@oGHo mgm@ool bsggydggen by

IHMB oo gm0 ogm@Gool dobyogom, godmymigb dzsggdol Fadogs Bosgdb:

L gengd®®mbgoddsaado dgoggdo: HCl; HSO4; CH3;COOH; HNO;.
HCl + H,O < H30+ + Cr
dgogol 39992 dgog52 3999l

H,SO; + H,0 < H30+ + HSO4
dgogol 99992 dgog52 g9dgl

CH3;COOH + H,0 - H;0" + CH;COO
dgogol 29992 dgogo2 399l
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HNO; + H,0 = H?,O+ + NOj5
dgogol 99992 dgog52 %9dgl
2. sbombydo 3goggd0, MM gdoi To@mdmodbgdosb ddsgomayygdosbo dgoggdols ombobsiools
dg-2 ob dgdwgy Loggbydgdby: HCO3 ;5 HSO4; HPO4 HPO42'.

HCO3 + HzO e H30+ + COSZ-
dgogol 39992 dgogo2 399l

HSO; + H,O - H;0" + SO
dgogol 99992 dgogo2 99dgl

H,PO, + H,0 = H;0* + HPOS
830301 99992 830302 99dgl

HPO,” + H,O =  H;0" + POg”
dgogol %9992 dgogo2 399l
3. 3500mbyMo 8353960, M gdoi 0dgosmsw a3bgogdosh. dsm dogznmgbgdosh Fysedswols
30O5G0MgdyY@o  Jomombgdo:

N H4+ + H20 = NH3 + H30+
dgogol 39992 g9dgl dgogo2

H?,O+ + Hzo S HzO + H?,O+
dgogol 29492 39dgl dgogo2
SOMBE o @0 mgm@ools dobgogom, godmymaugb qadgoms dgdmgs G039dL:

L. gangd®Ombgo@dsgg@do gdggéo: NH3; H,O.
NH; + HO - NH," + OH

399l dgogo2 dgogsl  3ndg2
H, 0O + HO = H;0" + OH
399l dgogo2 dgogol  3ndg2

2. 5bombydo g9dggdo ¢ CI'; Br'; I'; NO;'; OH; CH3;COO'.
Cr + H,O = HCl + OH

39dgl dgogo2 dgogol 39992
NO3- + HzO e HNO3 + OH
39dgl dgogo2 dgogol 39492
OH + H0 = H;0" + OH
39dgl dgog52 dgogol 29992
CH;COO+ H;0 < CH3COOH + OH
999l dgogo2 dgogol 39492

dOogo@o  b0gmog@gds  035AMdL  gOMEAOMYPY@ms  Mmam®A 3 Igogol, obggg gydob
Al slgmo m®dsqo d9bgdols 3Jmby bogmogdgdgdl 9fmgdgb s8xmeo@gdl, by >dgmGg-
9@ gdl. doom d0gg9mgbgds olgmo 3@mEMEoR @0 gsdblibgangdo, Gmam@gdoiss: H,O; NH;,
dDogomagydosbo dgoggdols sbombgbdo: HSO4 ;5 HLoPO4 .

HzO = H" + OH HzO + H - H30+
338> B399
N H3 < H' + NH, NH3 + H' - NH4+
308> B399
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HSO, < H' + SO/ HSOy + H* < H,SOq4

dg58> 8999
H2P 04- - H" + HP 042- H2P04- + HY - H3P 04
dgogo B399

SI8MAJOPEmdol 2odm, Fyomo 9439909000 9ds 53@M3MMFM@0bL, AmImol @AM
900d5bgmmsb Mgoa0Mgdl Fymol mco Jmegsams: gHmo—@Mmyme 3 3gogs, 3gmtg—®myma3
9Q9dg. 0300 godblibgeols 0mbobsizool 3@m3zgbo Jgbsdamgdgamos Ibmame 0d dgdmbgggsdo,
09 ol 2oohbos 3xmEGIOY@o  mgolgdgdo. dogsgomsw, [ymol ombobsizool w®mL, dobo

900 Jngogsges 2sl3gdb 3OMAMBL s 03935, MMAmM®AE dgogs, bogm dgm@g dmen g
dol d00g@mgdl s 0J3gge O3 Fydg (sbgs sdosgo) :

H,O + H,O N H;O0" + OH
dgogol 99992 dgogs2 9999l

NH3 + NH3 S N H4+ + NHZ-
dgogol 29992 dgogo2 999l

deog®o 3953960 bLybEoe 0doa@9dgb 3OMAMbL s sEgogsw asb39dgh dol, bmenm
Jenog®o  ¢xdggdo — sEgo@s d00gAmgdgh 3OMAMbL s dbgams aol3gdgh dsl. Igoggdo
350250  0mbobodgdosh 0d dgdmbgggsdo, oy  asdblbgero  dbgemse  asl3gdl  3GMEMbL
(dgmog®o  godblibgangdo), bogm  @udggoo  3oGas  0mbobodgdosh 03 Jgdmbgggedo, oy
2odblbgero sgogmoe golizgdl 3@mEMbL (LybGo godblibgergdo).

Vgomo  doggzgmgbgods danog®d  2sdblbganl, ®mdgaoi  dbganse  aolizgdl  3GMEMLL,
>do@md {goemdo dgrog®o dgoggdol goblbolisl, olobo dmerosbo@ 0mbobo®gdosh:

HAn + H,O0 - H;0" + An
dgogs 3999

boerem o3gdmbo — CH3COCH3z s bo@d@mdgbbmeno — CeHsNOz  Lyb@o godblibgengdos,
5do@md domdo 0mbobodgdosh gydggdo:
B + CH;COCH; - BH' + CH3COCH

3999 dgogs

VIIL3. 3go396-99d9@0 g6hmog@nddgogdol 33Jsbobdo.
@@0mbo7dol 3omombo s @os@ol sbombo

odobomgol,  ®md  aobolobwg®ml,  bogmogdgds  gydgs oy gogs,  Lododms
aomgogolifobgds, 0y OMYH0 Lboboo dbs{oagmodls 020 dgog90-139dyao
YOM0gOmJdgegdols  @god3osBo.  dysgad-gadado  gGmoghofdaogds —  [Fo@dmowggbl
JeIIBOJ0dond 3G90, Gedarols JI®I8o05(3 fo@dmagdbgds  msgobansamo

bmgngsdo@gdaaro 0mbgdo, 56 3daaro ombado [ygoanydo.
d753990-899d9@0  9M00gam Jdgogdolsl, gydol dgogolmsb dog@mmgdol, ob as3blibgenols

dgogobmob  dogdmgdol  3OmEyJdo  Fo@mdmodbgds Tgogol 3OmEM®bol  Fyomdsydo  ddols
bodx by,
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30mEMbol Lmengs@doEos 3030bsMgmdls m@ LFswoso:

1) 36m@Fmbo g90megds 3odblibgaols 30@g9e0 dJmengigasl Mmbm®yYan-5J(393@ M@ Yo
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dgogol m@bs@®oydosbo dos@ogno:

335053008gM> dgodangds bs@Bomwgl bbgspsbbys bydboo:

8) J0FES30G0  3oBoBgHomn — OmaEs  boggargg 0mbl  gdgomme  Bo@@sggb
@95396@ 0L bLbs@om;

3) 92935600335 — Losbognobem blbodl ¢35@gdgb Mgog9b@ol Loks@mdgl s o
Lodo®dgl Bo@d®sggb Lbgs @goagbBom. 53 bg@bl 094gbgdgb @msbmdgd@mosdo.

3) 9dpgargaol 35B30B8gHs — 3odmoyggbgds 35dob, Gm@Es boggamggo ombo o6
90000900 Jdggdl  bodydom blbo@msb, 5b Ggoao@gdl dobmob o@sLEgJom-
J9BO Y0 0oboRoMmEmdom, ob oM odarggs @go3osl  0bpogsGm@msb. gl
FTgbo a5dmoyggbgds omwomdg@®osdo.

GoB®0dgHOY@o  sbogmobol  yggmms  m3gMoEos  bLOYgmegds  bobmdo  gmandgdols,
3039% 900l o doyg@gRgdol dgdggmdom. Lobmd jmadsdo oblbgds Losbsgrobem bogmog®gdol
fmbogo. 9999y dmdbowgdyamo  bLbodol  bybGo  swgdygen  bofoml  aos0@obgb
25B0BgMobomgols  aobigmgboan  dyddgeTdo s 53 bofoml  gfmwgds  semaglymd ado
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I aemds. 3039300 blbs@ol  2oblabrgdnmo  Gomegbmdbol  asdmymasl  gfmwgds
3039(300J3s. 35B0H3OSL sbpgbgbh d@EFYgmdo@s 3mbyliyd 3mamdgdbdo, Gmdgmms 3P MdS
100 56 250 dgen-05. gmedsdo s5moglgdgh oerodgm@l, 9ds@gdgb 2-3 (ggm o0bwogedmal s
AoB®5396 [390mdom  Lodygdom blbs@om. gmggero gayaol ©odsdgool dgdogy  goedols
Boamogll  obxwmgggb. gdz03o@gb@Bmdols  Tg@Gommsb dosbarmgdolols Lsdydom  blbs@ols
©5doGgosl  og®dgangdgb  (ggmmdom, @oms o@ Jmbpgl blbosdol go@s@o@gms. dgdoamad
009696 obo@x o Lodygdm  blbo@ols byl obomgogls  doy@gdby.  od AML
sbogro@ogmbols  mgogmo  gbs  0dymagomegl  doy@gddo  Lombols  dgbolgol  ©@mbgby.
aodkgo®goemg  blboMgddo  sbomgogno  Fo@dmgdl  Jggos  dgboligol  ©@mbgby,  dggg@on
blboMgddo — bgws dgbolgol ©mbgby.
353008300 @AM Ggm3960093 905 dgdogae Fabgdol ocgo:
1) bLbs@ol powdmmg®ols Lobfodyg doyg@gdowsb o6 9bps owgds@gdbmwgl 4-5 {ggml
{oddo;
2) gmggero 25303 g0s 9bos [omdmgdmgl 0 - gobo FgdEomowsb;
3) 3530H3Mobg wobs®xgeo Lombols dnEgemds gbos dgoagbgl dog@g@ol bobgge®
JoEgeemosl 350b3, Moasbsi 2oG0RgM0l 3OMm39bRYmo dgErmdgdo 0dymagdosb

93905dM 30©gde gd5do 4oG0@gMsbg wobs®x e ML MdsLmsb.

X13. dodomswo, Lodydom ©o LEsbps@@ymo
blbo@gdol odbopgds. FoJbmbosggdo

bodndom, oby  bBsbps@Baao  bbbs@o (0sBoBdaema) 9fimegds  blbo@l, ®mdaols

3063963 ®S300 (ber@3ognmbs) byb@owos (36mdogmo. dogomomag, A9Gggoobs
2obLolabmgdgase Lodygdom blbs@ow godmoyggbgds dgoggdol bylb@o blbsdmgdo ©s 3o®ojoom.

390356 5boBmdgB®osdo  Lodydom  blbo®ow godmoygbgds — KM, 0,, omomdg@®osdo —
Na,S,0;. byglio blbs@gdol @obodbopgdmom 04gbgdgh Lyxgms @god@oggdl (4.a.a.) o6
Jodoyg@do byxgms Ggodpoggol  (x.4.).

09 5300960  Loko®em  bogmogdgdol byb@ [mbogl, gogblbom  Lobmd  jmerdsdo
ob@Gomodgdyge (9o do, dogoggobm [ymom b0Dobbobodpg wo dggebxwdggm, dogowgdm

Loby@ggano 3mbi3gbd®o3ool blbs@l, @mImol Ho@d®o godmomgmgds Bm@IYEom: T:%. >d

2bom  dmIbopgdygeo  Fod®osbo  blbo®gdo ofmEgdosh  LEbs®GYm  blbomgdow, oby
odbowgdye  Bod@mosh bbbs@gdse. bogmog®gdgdo, @mImgdo  3o3m0ygbgdosh GHo@®osbo
blibomgbol oliodbowgdesw, 0fmegdosh bofyol (bBsbos@daar) bogomogmydgds.
gb bogmoymgdgdo pbos s dsgmpoargdebyb Fgdwogs J0Gmdgdb:

o) 9bws 043696 Jodoydow Lynms;

8) domo dgeggbogrmds go®em 9bws dgglsdsdgdmwgl dom Jodoy®d gm@Iygasl;

3) 0bobo dpa®owo 9bes 0943696 bLbs®gddo o Sbggg dgbobgolsl Igo® damdodgmdsdo;

©) blbo®ol 3mbi3gbd®siool  LobylEol  sbodomagdmae, domo  a@sd-gdgogomgb@ols
Lbopoyg  9bws  ogml @53 dgodangds  do@ogro.  sbgm  bogmogdgdgdl  dogznmgbgde:
Na,B,0, 10H,0;Na,CO,;H,C,0, [2H,0; Na,C,0,(bs@®093d0l M Jbogrs@o); H,C,H,0,

(Jodg0L3dgog5); KCI; NaCl; K,Cr,0, .
LoFgobo bogmog®gdgdowsb Go@@osbo blbsmgools dmbadbowgdansw, bogmogdgdols Fmbs gl
NIYV
1000

20d005bg0M0dgd9b BmEOIY@om: m =
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250> 5dobs, @sdm@sAMm@oym 305]B0g5do Bo@d@Mosh blbotgdl sdbowgdgb  “goflbmbs-
@mgdol” by bBob@sGB-B0BHg0l  Lodysaagdom.  “@ofbmbsgro”  —  [omdmswggbl
bogmogigdol  babBdoe  goblsbmghizgar  Gom@gbmdslh,  @Gmdsaroi  dmosgliydaemos
Jronmsdgdae  SIuesdo o Gmdgamon gosbgomodgdaeos  Ien 0,IN  bLbsmolb
I bsdbspgdamso.

dsgoaromo 1. Oeym@ ©sgsdbspmn H,C,0,[2H,0 -0l 0,IN 250 dgo blboco, @emdgero
25900496905 Aol goboBo@d®agse, Gmammo [mbsjzol smgdss Lokodm?

>dmblibo:
dm3: V=250 8o
N=0,1
, 126,06
YH2C204DH20 = > =063,03
9.3+ M >N
_ NIVIY _ 0,10250063,03 =1,5757 5
1000 1000
N (1000 _ 1,5757 [1000 = 009999

V¥ 250 63,03

3bgbo: My om0 =157578  Nycoano =0.09999

XI4. sbogrobygdo 3mb396@®o30900L 2oblobmg@ms ©s
355b635M0dgds BoG®Modg@H e Sbsgnobdo

sboamoba@mo  ybigbBHsGos.  Hod®odgddga  sbomobdo  yggameby  bdodsw
20d0049bgds bLEHSbs@R Yo blbs@ol 3mb3gb@®MsEos dolbo bom@dsgnmdols sb Go@®ol Laboo.
20dM0ygbgds 3mb3gb@®oiool godmlisbgs Go@®ol dgdggmdom:

bogmogigdol blbbs@mol Boddo T — gb s@Gob bogmoygmgdol dgdipggermds g@sdmdom
bbbsolb 1 b - Jo (3/9av).

bEASboMG Yo  blbo®gdol dmbosdbopgdamam 094gbgdgb obggg ULESbos@E-Go@d®gdbsg
obyy  goJbmboggdl.  gofbmboaro  (oGdmopagbl  Jgogmsdgdgm  5d3gemsl,  @Gmdgado
0d4mxgds  3OobEom @0 bogmog@gds. odobomgol, G®Md BoJlmbogowsh dmIbowegl bylo
AoB®osbo  blbo@o, Jdod®do  ho@gboggh  0d3gaosl,  hodgiboggh  od3yeols  Dogomoglls
aodmbeoao (ymom 1 @o@®osh Lobmd jmerdsdo s dodgogm blbo®ol dmEygamds (ymom
b0dobbobodwy.

30JLembsgndo 0dymaygds 0,1 dmano sby 0,1 a-9d3. bogmog@dgds.

bmBdsarmdol s BoB@mol gosbgomodgds.  HoBOSbEOL bm@dsgrmdoll s GoG®ol
2oobao-Mm0dgds  begds dobo  Jmagemdbols dobgogom, @mdgeoi  @oobs@xs  LESbos®d-
blbo®ol go@0d3Msby. dopsmoms, my 20 deo  NaOH-ol go@0dgdsoby sobosdyxs 20 den
0,IN HSOy4, 35d0b NaOH-0ls bo@dogomds s Go@@o Gmeno 0dbgds:

0,1020
N vaon :2—0 =0,IN
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0,140
=————=0,004 /3
NaOH IOOO 2) p’\n

AoB®0dgB O Sbosgnobdo bogmog®gdols 3Mb3gbB®S305L bodygdom blbo®do
aodmboboggb  a-gg/e-do o6 Foddom (/). @mamai  3bmbdogos,  FHo@®MmodgB@yen
Sbogrobdo  Jmbofoemgmdl  m@o  bogmogdgds. 3oMggero  bogmog@gdol g-gdg-00L  @oibgo

N, [V, N, [V,

1000 boam  dgm®g  bogmog®gdol — 1000 GoEaobs ®mMogg bogmog®mgds

GMeos
N, [N, _N,LV,
1000 1000

90000900 Jdggdl  gOmdsbgmmsb  gdgogogbBdo  Gomgbmbom, SdoFma:

boggerggo bogmog®gdol Gomegbmds 2®5dgddo godmomgmgds gm@Iygenom:
_NIVIL

1000
Loog: m— boggeggo bogmog®gdol Gom@gbmds, o
N —lboobognobm blibs@ols beo@dogomds;
V — 1od9gdom blbo@ols dnEgemds, HmIgaoi sobo®xs o@0@Gg®sby, deo;
D — boggerggo bogmogdgdols a-943;
1000 — @o@@oEsb dJogomo@d®gddo goslisggsbo jmgnoiogbdo.
dodolbowsdyg, dgodangds  blbo@ol  bo@dogrmdol  asoblobwgds, oy  3bmdognos  dobo
JoEgemos s sbggg bodygdom blbo®ols InEgemds s bm@dogmds:

[
N, IV, =N, lV,, o5fgosb: N, = N, V, n N,= N;/VI
1 2
y =¥ oy SN
1 2
Lo ggergg0 6030009Mgd0l  @omEgbmdols  oblobwg@ols  gmEIYowsb  dgodangds
aodomgoml blbs@ols beo@dogomdes: NZmél[(;?O

blbo@ol  God®o aodmomgmgds Fmbogol dgge®dogdon dmEymmmdsbmsb, ®mdgendoc
aoblboaos gl {mbsgo: T:%, >Jgrosb: m=TI[V

09y 3bmdogros blbos®oli bm@®dognmds, dgodangds dobo Go@@ols ysdmmges:
N1Y
T=—— (/L3 56 »/3
Toop (/L3 ob o/dex)
gbFmmgdol ymgR00;096650b 35568350 d9ds.  blbostgdols  3mdbowgdolisl  dgydan gdgeos
bgbGo bo@dogrmdol blbs@mgdol domgds. dglfm@gdol 3mgn03096@gdo Lo'dygomgdsl odanggs
20do@BH0gegl 2o0baomodgds. dglfm@gdol 3m9x03096G0 aodmobsobgds K- Loddmenmmo ©o

dob godmmgaosb blbos®gdol mgm@oygmo s @gomyg®o GoR®gdol dobgogom:
T
K=-"T 1 :
T oQo(3

P
T, - o0l blbsGol Ggoga@o God@o;
T, - 560l blbs@ol mgm@dogmo Go@®o;

bogganggo  bogomog@gdol — Gosm@gbmdol  gosdmmgars. bogmogdgboms  dobol o
30m3gbd Yo d9dggemdbols  godmmgans  blbs®do  Iglsdengdgamos  sbsgnobols  dgwgagdol
dobgogoon:

blbo®Po — N, =

m, =T, [V



dsg5momo: 35bboggdbygeo HCl-ol 20 dao-0li go@dodgasby ©sobsdxs 16 dan 0,9986
NaOH. 3obLobmgdmgon HCl-olb  30m396@ gm0 dgdiggermds 100 den  bLbs>® To.
053053003950, 3309 HCl-ol  Lssbosgobem blibo®ols bon@dognmdsls:
N, = Noon Vi 099806 _ 2c,
Vv 20
‘d9degy g3mgemdmn  HCl-olb  Fod®b:
_ N, 0y _0,7984136,5
THCZ - -
1000 1000
99909y g3mgemdén  HCl-ob  Gomegbmdsl 100 dgn blibo® do.
My, =Tye IV =0,0291000 =291 4.
099 blbo®ol Lodyzg®oggl homgerom lg/den-ol Gmenswe, d5dob bodmgbo Lowowyg
dgoagbl HCl-ol  Lodmgh 30m39b¢ e 30mb3gb@®siGosls 3@g3s@ms@ do.

=0,0291 p/dgn

dsgsomgdo 3503008300 dgogsgdol gosbysmodyds by
@5dgbo a®sdo  NayCO3 ogm segdbygeno, g dobo  asblbol dgdgy 250 den-056
Lobmd gmandsdo, swgdygeo odbs 303gBom 25 dan, bmerm goGodg@oby woobsdys 20,20
deo  0,1010 N HCL.

5dmblbs:
304969000 Goeomdslt: N, IV, =N, [V,
N Na,CO;4 Dl/N¢;2003 =N HCI WHCZ
N,. [V 20,20 [0,1010
Nayco, = ——HEL = =0,08160 p-g]g/s
’ VNa2C03 25
NIY 0,08160[53
= == =0,004325 /9
T 1000 e
m =T IV =0,004325 250 = 1,081 5,

Na,CO,

38 5momgd0 6396630500 359mbobgs by bodndsm bbbsmol Bodmolb dobywogoom.
@5dgbo g®sdo NaOH Jgeols 500 den blbo®do, mg 53 blbos®ol 20 den-ols
2500d3M5bg woobosdys 20,80 den HCL, @mdgool God@do Gmeros 0,0020229/d¢x.

5dmblibs:
NaOH + HCI - NaCl+H ,O
9bs gogosbyo®odmm, Msdwgbo y@sdo HCl-oo 20,80 dgn blbo@do:
mye, =20,8000,002022 = 0,04206 o
Ae@mdol dobgegom, 1 a-9J3 NaOH-bg dowol 1 a-gd3 HCI, 359sbowsdy:
09 399 o NaOH obodygds — 36,46 HCl-bg
dodob X, obodxgos — 0,04206p HCl

‘= 0,04206 39,9

=0,04603 o
36,46
x LV, 0,04603 300
= =TV, =——— =11508
My.on Vv 1 20 %)
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s 5@omgd0 2603963 5;300b 353mbsobgs by §o6bsbs bmgmogo bogomog@gdol Bodmolb

dobawz00.

NI[D
1000

, Lowosi: T — bodydom blbsdol Go@@os;

N - 1od9gdom blbos@ols be@dogrmdss;
I — boggenggo bogmog@gdol gdzogomgb@os.

AgNO;3 — ol blbs@ols Bod®o s@ol 0,01702y/den. asblsbwgmgmn dolo God®mo NaCl-ols

dobgogoom.

303mgmm  AgNO3-ol blbo®ol bom@dsgnmde.

>dmblibo:

_ 111000 _ 0,01702[1000

N = =0,1002 a-94/
o, =5 1600 -0/
N yen0, [YNaCl 0,1002 38,46
T ono, inact = : 1000 = 1000 =0,005858 /dgn

mogo XII dgsga@-aad9@Go 3560083% (6905@om0bsz03)

XIL1. bgog@ogobszool s@Olo s mgm@ogmo bsgsdgemgdo

Jgo590-gmd96G0 558006550 boggmdzgarl Focdmswagbl H' -ombolb  5Gmogéofdawgds
OH -0mb60356, Gedarol Fgoggse [oc3mofdbgds babdsewobomiomgdaamo [fyaol dmangyaars
(358bbbgeno): H' +OH™ =H,0. gl 3gomeo 35dmoygbgds go3900L, G9d9900l, ds@ogmgdols
(Na,CO4,K,CO;) o domo bodgggdol (NH,CI,NaOH) @Gomgbmd@ogo aobbsbmgobsmgol.
dgogaG-R:d9@ 35808305 goshbos mdGo doGomswpo dgomwo:

D

2)

5(0@039B8G a0 35B0BgHs (@cidium-dyogs) — GmIgandoi  BoG®sbGol Gmerdo
aodmeols HCl-ol o6 H;S04-01 blbo@gdo ©o olobwgdgds 9udggdo, @odg
dodogn gdo, danog@o g39dggools s LybBo dgoggdol do®ogngdo.

@ ys@0od9B G oo 35B0Bgms  (@lealis-B7dg) g doi HoRA@SbBHs©  godmwols
NaOH 56 KOH ©s olobmg®gds dgoggdo, dgogs dodogrgdo, denog®o dgoggdol o
bygbRo  9g39dggools  doGogngdo, @gbmegdo.  25@0RgO0L  3OmEgbdo  blboddo
0gegds [H'] oo [OHT], 3op@0d gdgogosmgbdmdol TghdomBo [H'] = [OH.
09d3o, gl bgds dbm@me Jdaogdo Jgogol demog®o gugdom  goBo@g@obsl ©o
3odoJom. oy GgodEosdo  dmbofoagmdl  Lyb@o  dgogs b ¢ydg,  35Tob
930835 9b@mdols §g@@Boendo  dgodhbggs H+-0m6360b b OH™-0ombgdols gompgo®o
Lodo®dyg, oby gdg03o@gb@mdols  Fg@Bomo owod  gdmbgggs  bgod@smobsiools
Voo @oaols.

bodndsem bbbs@gdoe gsdmaygbgds: HCI,H,SO,,NaOH,KOH(N =0,1-0.5) .
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3565bLb3539896 8563008300b d9dogs d9dobgggzgdl:

S) damogmo dgsgsl 3oBodgms darogmo Badoo-9]3035e9bGmdol §gd@oedo pH=T.
0bogoGM@gdo:  dgmogbo®obyxo, dgmomols Fomgeno, ggbmema@smmgobo.
HCl+ NaOH - NaCl+H,O H"+OH =H,0

3) babdo dgog5b 35B30Bg@s darogdo adoo:
HCOOH + NaOH — HCOONa+H,O

9d308580 9630l Fg@Roedo  pH>7  (Lybgo  Gudg  ®9odcos).  obpogs@dm@o  —
B9bme B o gobo. bo@B®oydol gm®dosGo do@meobogds:

HCOONa+H,0O <« HCOOH + NaOH HCOO +H,0 « HCOOH +OH

blbo®do (o®dmoddbgds OH™-ol Lodo®dg, do@Gmd  gdgogomgb@mbol §g@@ogo dggl
G0y >Gydo.

8) babbdo qadol gsBodgds darogdo Jgogom:

930835 gb@mdols Fg@Foendo pH<T (Lyb@o Igogs @godEos).

0bogs@dm@gdo:  dgmoenols Fomgeno, dgmommbs@obyo.

NH,OH + HCl - NH,Cl+H,0
NH,Cl+H,0 - NH,OH +HCI NH! +H,0 -~ NH,OH +H"

NH4Cl  Sop@domobegds,  do@md  blbs®Po  a@mgogds H™-0mbgdo, @mdmgdog

2o55b5(33e0 9096 9dg0g5o@gbBmdol 9@ ol dgogs s®gdo.

XII.2. 355396-89d79M0 3530G3M0L 0bwos@m®gdo

bgoB@omobosizool  @god3ogdol  dodpobs@gmdolsl  o@  omobodbgds  ao®gabyemo
99890900, doBmd  gdg0g509b@mdol  [g@Gomol  wslogojlbo@gdmaw  094gbgdgb dglsdsdols
0b©035@MM9dL, @mImgdo  (3geosh blbsdoll dggg@ommdbsls pH-ob  (3geromgdolisl, ©o
Vgx8900emdols dgagers  gd3ggewos. 0bpogs@mmgdol gg@ol dgEges dodwobs@gmdls pH-ols
2533998 0bHgdgoedo.  pH-o0b  Jbodgbgarmdol  0bBgigoarl, @mdgando;  opgengds
0bpoysBmmol  Bado,  gfmwegds  goobgarol  0bBg@gsemo.  bmyog@mo  0bogo@m@ols
aoslganols 0b@gdgoeo dmygsbognos 3g-9 3b@oano.

G b@oaro 9
Lobgafopgds ao0s5lgmol 06@g@gomo, pH B98gGoemdol g;3gems

d90m0gbs@oby o 3,0-44 dmgodeoly®dem Fomngmo —

bo®obxobygo ggomgano
30bgm Fomgero 3,0-5,2 Jo@gOxm oobygho — Fomgano
dgmogools Yomgano 4,4-6,2 Vomgano-ygomgero
g0 3d9L0 5,0-8,0 Vomgaro — co@xo
5@ dm0dmeno 6,0-7,6 43000900 — @0gOX0
39bmer @ o gobo 8,2-10,0 9YBIOM — JOEmlbyg®o
00dmE RS g0bo 9,4-10,6 9YBIO™ - @YOX0

0bogo@mMgdol  ggdoll  dgigerobols  dodpobodyg  Robogyd-Jodoygdo 3G lgdol
d9do60bd0  oblbs mbBgoar@ds (1894), GmIgedsi Fgdmygmogobs  0boysdmmgdol ombado
0gmG0s. 53 mge@ools Jobggomn 0beogs@mmgoo asbobogmgds AMaMO 3 MOSbYmo dgoggdo
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ob 23999900, Mg gdo3 aoboosb obmzosiosl. dogomomag, 0533960l
>OdobmE0Mgdgmo Jnggsymmgdo s@osb Jomgao, sbombgdo jo goy@xo:

HInd = H* +1Ind”

Vomgamo 2RO

53d9Lol  Jmagigas  modsdmdl  3OmEM®bol  mbm@ol Gl s 0y blbs®L
©og5doBgom 12 {3900 NaOH-U, OH-ombgdo ‘dgyg®0mogdosb H+-0m636b s Fo®dmJdbosb
H;0-b, 5303m3d [mbolb{m®mds aoonbsi3gamgdl dodxgbog o x9@0 aobogds @a@xo. oy
blbodl ogodo@dgom 1-2 (g9 HCI-L, {mbsl{m@mds aosobsgamgdl ds@bbog s blibs®o
aobgds Jomgao. bgo@@smy@do @gojiool dml HInd ©s Ind-  0gbgbosb blbs@To
9J3035@ 960 @omwgbmdom ©s blbsMo asbegds ooliggg®o. dgodangds 0bwogs@m@o ogmlb
3OmFMbol 5J3g3@m®o: IndOH +H" < Ind” +H,0. 0bogo@mgol, @mdmgdlsg aoshbosm
M@0  dggxgeomo  gm@ds, gfmegds  MmOPIHosbo  (wo3dyg@o,  dgmogbs®obyo, dgmogools
Vomgaro), boamm o9 o0bpogo@maol goohbos gOmo dgxg@omo gm@ds —  9ONYJH0sbo

(89bm@aFsmgobo).  m@ysbymo  bog@mgdol  Yggg@ommds  sdmgogdymos  dsmdo
2obloggm®gdygmo sEAmdms xgynol s@®bgdmdsby, GmIgmmsi glmegds JOmdmgm®gdo

(“g3g®ol doGo®gdegdo”). JOmdmgmmgdl dogigmgbgds: goMdmboaols xyye30 > c: O
bog@mxagno O=N -, Omdgmoi goesol  bod@mbmyxgyndo HO-N=  sHoxyggo

- N=, @&mdgmoi godesnddbgds Jop@sboxayndo =N-NH-, 396%bmols xa9x0

@ , ®mdgeno gosol  Jobmowy®do :@:

6030009 9d90L, Mg gdoi  odgogMgdgh  JOMImBm@gdols  Jggg@ommbsl, gfmegds
o fbmgdmdgdo:  dopdmJboemol xaggo  OH, sdoboxgygo — NHz,  gogdol xagao -
-CHs, googool @owpogoemo  -CoHs.

OmamO 3 d98amd  godmo®ggs, 0bogsdm@ol dgugege ©odmgoegdymos s@s dbm-
@wemE  obm3os3oshy, s@sdge 0bpogsdm@ol LEHOYIHYGOsby s Iobdo  JHmAmGymo s
>9JLm Jdmdyeo OOX3YBIOJo0Ls 5O 1gomMmdsby. >dols bog3dggenby FomdmoJdbs
0b@053MEgd0l  Jsbbol  JHmdmamdadgo  mgm@os, GmIamol  dobgogom, blbosdols  pH-ob

3o gdobol  dod@obo®gmdl  sEMmIms  DogodmegsgEg®o  goEoNyYRJos S 53 O™

bpgds  g9@0l  Jgagms. gl gooxayRgds  gd3ageo  3Gm@Eglbos s ol gfmegds
B389 G a0 0bmdgG0s. 0bEogoGM®gdo  0dymRgdosh m@  FHoydMdghger  gm®dsdo s

JOmo  gm@Ads  dgodangds  yoegogl dgm@gdo, pH-ol Lowowols dobgwgom. gl 3GMEgLo
J0d@0bo@geodl dobod, Lobsd o odys®gds 2533990 Fmboslb{m®mds o3 m@ gm@dsls
d0@0l.  doTDobosdy, 0bpogo@mams  blbo®gddo s@OLgdomdl  mdo  Bodol  [mbsbfmdmaaro
Jog mIs@Ym3s: ©) g g3 gdol olmEos3os; 8) Boygd™mIgageo Rm@mdgdol FmbsbFmamds.
5dobmab,  GoyBmdgdhgmo  3OmEgbol  Fmbolfm@mdbs  dgodgds  o®s  doTobgg, oMsdg
0obpomobmdom, dodob OmEs wolm@zosgool  Fmbolfmemds dgo@gds 35Tobgg.  >do@md
2500H3M0L EAML 0bEogs@Amaol gg@ols 3gmoggds 3030bs®gmMdl bgens, mobpsmsbmboon.
5dM0a 00, mobodgodmgg  [o@mdmpygbgdom  gggmoby  Lo®d(dygbms  obogs@dm@ms  0mbydm-
JOImRmdgbo mgmdos, Gmdgols dobgegom obwogs@m@ol gg@ol dgagms godm§ggymos
dom dJmengggesby HY -ombgdoli dogdmgdom sb dmbenghom, Gmdgmoi msgol dbdog 03930

0bogo@m@ols dmangigaol LEA®g]Gyaols dgigensb.
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XIL3. 1539dom blbosmgdol dmdbowgds

doGomse bodndsm bbbs@gdse 6305@sarobsiool dgmmedo gsdmoggbgds 0,1 N HCI
@5 0,1 N NaOH. Us53bmbdodim  3b®ogrols dobgogom, 3mbigbd®odmgdageo HCI, @mdaols
Q=1,192)/b83, dgoiogLb 38%  Cl-UL. 0dolomgol, md dmdbopwgl lgo 0,IN HCI, Lodkodms 3,69
HCL
100 & Agdbogucdo Jo@ogdgsgs dgoigogl 38y HCI-U, ogoeb dgogol Lodkodm Gomegbmds — x
‘dgoagbl:

38y HCI - 100 g,

3,6 1100 m _ 95

360 HCl — Xo. x= =95 v="m_22 _g0g
o o 38 o d 119 =

8,0 dgn 3mbi396@®0Mgdye HCI-l sbmdoggh Gogobpdon, yowssdgm 1 @o@@osh bsbmad
3Oedsdo s dodgogm wobGomo®gdygmo Fymom bodobbobodwy. Lasdydom blbo®ol Go@@dols
oagbsl  obgbgb bos@d®oydol  BgB@sdm@s@ols dods@m —  Na,B,0,10H,0, @mdgeno
90000900 Jdg0gdl HCl-005b: bosB@ogdols Ggi®sdm@s@ol a®sd-gdzogommgb@o o3 @ gojiosdo
Ae@os dobo dobols babggdols: D= 3814y : 2 = 190,7a.  gdg035e096@Gmdols §g@Eogndo pH=5,1.
0bE03oBM@o© 25dm0ggbgds  Igmombs®@obyo ob dgmogrol Fomgao. sdbowgdgb 250 dgo 0,1IN
Na,B,0, 10H,0-0ls  blbo®l.

0,IN NaOH-ol dmlsdbopgdao dols {mbogl blbosh gooamgdygem ©s go(303909
ob@omodgdoye (yoendo. @opasbsis NaOH-ol blbos®o dgodangds dgoiegogl NaCOs-ols
3350, dob oEogmgdgb 10% BaCl-ol dods@gdom. BaCOsz-ol bogngdol ogngdgols dgdoga,
NaOH-ol Ubbodl oslbsdgbh  dy@ddgendo. dob  FodOlL  oagbgb HCl-ol  bybEo blbsdol
dobgogom. sdolomgol gmendsdo smogligdgb NaOH-ol byl dmEgemdsl, 3ds@gogh 1-2 {ggm
dgmoabodobyx b s God®sggb 0,IN HCl-om dpy@dswo godwolgg@ols Fos®dmJdbsdwg. HCl-ol
bro@dogomdols dobgogom aodmomgerosb Ba(OH)2-0l  beo@do@mosbs.

XII4. 35803360l 3G9wgdo

250030l ho@odgdolbomgols  Lodkodms  gobolsbwgdol  dmizgdyemo  bogmogdgdols
2500@3O0L Iglodgrgdgrmds Imgdgeo God®sbGom s bokodms dgo@hgl obpogs@m@o. od
Logombgdl (439096  gododHg®ol  dOygwgdol  d9dggmdom, @mdergdoiz  sSboboggb  pH-ols
(3o gdol  ©odmoEgdgmgdsls  @sds@gdgmo  Bod®sbBol  JnEyg@mdsby.  goGo@geob
IO gool dobowgdom 529096 a@oxgog4l, @Omdgols sdLEobms @gMdby osdgm  BHo@@MsbEol
Joggmemds  P-Fo o6 Jm-Fo, bogwm mOobsGms ©g@dby — pH-ol 360936 mdo.

33630boarmm dgsga@-gadado gododghol 4 dgdmbgggs:
1. darogio BaBolb 3oB0B3@Hs darogio dgsgoom — 0,IN NaOH + 0,IN HCI:

o 100633  0,IN NaOH-by o6 s@ol sdo@gdgao HCL, 35906 pH =-1g[NaOH]=13,
bogom  pOH = 1. 09 ©ogodo@dgdm 90133 0,IN HCI-l, 95906 pH = 12, pOH =2.
09 ©ogodsdgdm 99133 HCI-l, 95906 pH=11 ©s pOH=3.

0,IN HCl-oll dg9doamdo ©ods@gdom gmgogmmmdm (30800L, @mdagdoi  dg@obogros
dg-10 3bGogndo. bAoenols dobggom o0ggds aoGo@ge0l g@Msx030.
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G b@oeno 10

HCl 3od@obdol dmigamds, b3 0 90,0 | 99,0 |100,0| 100,1 | 101,0 110,0
NaOH gobs@od®o blbodols  pH 13 12 11 7 4 3 2
NaOH pobs@od®do blbodols  pOH 1 2 3 7 10 11 12

2500300l dOYEgdbg o@obodbgds pH-ol 3bodgbgermdols dzggm@o  (3g3eoengdols
bebs, GMIgmlen gfmwgds gododg@ob b6sbBmdo. gl bsb@mdo [o6dmoddbgds 99,9-100,1583
0,IN HCl-ob dods@gdom. o3  ©oa35bmbdo  go®gdml pH o@igergds 11,040  (bob.1).

9d308580 96 ™0l §g@@Fog0do pH=T.

2. darog® dgsgolb (O,IN HCl) davogio Badoor @O,IN NaOH) ssBodgmobsh d6el
aoohbos  3o@odom  gm@ds, g9@dme — opo ofygds dgogs o@gdo, oBo@geol  bobGmdo
0dymyzgds 0b@gdgoedo pH =4-11, gz035egb@mdbol Fgo@oemdo pH =7 (bsb. 2).

babBo dgoggdobs s babido Badggool 3o6008g3@0b @ awogdo:

3. babBo dgoggoolb goBodg@mobsl darogbo 9gadggdom bob@mdo  ©s gdgogomgb@mdols
VgoBomo  aopoboigmgdbygmos  Ay@ol dbodgl (bob. 3). @o3 9gem LybEos gobs@od®o
dgogs,  dom  guOem  Jeogdo oMol ao@obsigmgdygmo  goBo@geol  bob@mdo o
9J3085@0 gb@mdbols § 9@ @Eogo.

4. bybdo gmdggdol gododgmobsl darogbo dgoggdom bsbHmdo ©s gdgogemgb@mdols
Vo oo 0bsi3gergol  dgogol dbocmgl (bob. 4).

0bpogo@dm®mol  Limese  dgbo@bggo, Lododms  @md  dobo  gg@ol  gosbigerols
0bBgagomo s goRo@g®ol dohggbgdgao 0dymagdbmebgb ao@0@g®ol bobGmdol Qomyegddo.
dogogomos,  0,IN  danog@o  dgoggdol o  Gy@ggdolb  goBo@gdobsl  dglodangdgeros
2odmgoygbmm  dgmogbs®obyo, dgmogrol  [omgero >  Qgbm@ A s gobo, Moy5b5(3
pTHamoQBoénﬁxn = 4, pT dgmogol Fomgano =5 pT Rgbm@a@samgobo = 9’ J-0- 1)08083 860‘8368Q(Y)60
094mxgds 35B0@3O0l bob@mdol gomyegddo (4-10).

305JHoggmse  dmbobgdbgdgamos  9xg@em  blbos@gdol  ao@0dgcMs, sd0@md  derog®o
dgog900L  go@oBg@obsls  demogdo  Gy@ggoom  094gbgdgbh  Bgbmerg@ogqobl, 53 @AM
250 0®3M0L slidymgbolsl Fomdmodbgds gmermliggm-Fomgao dggng@ge.

Jen0g®o  A9B 9900l  goGo@geobsl Javog®o  dgoggdom 0ygbgdgb dgmoaol  Fomganls,
2500H3M0L  @obsbdyeml  ygomgamo  @g@o  gowswols  Fomgando.  LybGo  gydggdols
2500H3MoLsl  094gbgdgh  Jgmogrbo@obyxl,  LybEo  dgoggdol  go@o@g®obsl 3o —
3 9bmE BB s gobl.
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6ob. 3. bmbyo 3403590l
334nd3h2 dangho 03adggBom
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pHﬁy | @ik 045 NaOH |
mx' 0,16 No.OH v :
12 0,16 HCe
4] 1
Tl %
N il 8 i
gb--— - —— — - — —49da-® 7
6t 6
; _
S VroniisesslllL :
I
: i - |
50 100 g)? 50 100 ar
6ob. 1. dqnghn (b‘ﬂ(b“b - b—ob.ﬁ‘,-dpngho 94530l *x
3060d3ho dgogha 372300 3900 3ho dpagha 0o
v ' |
PHA ll A I'
l
1491 0,16 NaOH l A4 0,16 Hce |
| J |
12 016 CH3COOH | nl 016 NH3 }
|
{0' = r i ) ,_{0' :
81 933-€ LU Ly
¢ AR N - il ¢ RS CR SR S ———
6 61
A LR it —19d3. &
i : “voo
f |
2 A 1 . 3 | —
50 100 150 95 50 100 150

Eb.4- bybha @mdeqBab
3066 3h dpaghn a39¢



nogo XIII. dgemJlodg@®ools (gobags-spwygbol) dgmmwgdo
XIIL1. @gemlodgd®ools selo, dgnmegdo

@90mJbodgd@ool Jgmmegdl Logydgmow 9oggl gobygs-smeagbomo Mgodiogdo. gobyge-
5096000 245B0H3MS ©oRYdbgoymos 0d RodBbg, AMI Losbsgrobm bogmog@gds dgodargds
>0 LgomdEgl Mm® Gm®dsdo — ogebyyedo s o bogndo. 53 M@0 Fm®dol yo® 3599
05bo@oMEmdsls  dggbodsdgds  ao@3g99mo  gobgge-sm@agbomo 3B bcz05aro,  GMIgEro(3
25bolobwg®gds 69m6bB0L 3565margdom:

RT _ Cmogbyy

C >epmpgbogmo

E=E, +
n

E - 5@olb Lob@gdol gobygo-swagbomo 3m@gbiosao;
Eo = b@obrod@ygmo (bo@dsmyo) grgddo@nwgmo 3ndgbgoswo, gow@gddo;
R - 9bogg@logoa@o aobydo dygwdogs;
T - sobmeyg@yao Ggddgas@ys;
n — g 9JB®mbgdoll Moibgo, @mIangdoi Imbsfoggmdgb @gsi0sdo;
F - 530050905 Go3bgo, Gmgmoa Gomos 9,65+ 10%  3yambo.
09y ofo@dmgdgh Losbogobm bogmog@gdol seagboamo @m@dol goGoBgosl wodgsb-
33900l blbs®om, ao@0H3®mol 3Omm3gbdo s@agbogro Rm@Is yoo@ol ogebyge Bm®dsdo
> Lolgdol 3m@gbiosmo oggergds. §g035egbBmdol Fgd@Goado Losbsgmobm bogmogdgds
Jo@osbo@ gooeols ogeby e gm®@dsdo s bpgds 3mEgbiosmol d3390@0  (3geoggds.
30 gbiosgols bobBmdo 0dgmagds gdzogemgb@mdols §g@@E o do.
0d  dgomEgdols  Lobger{mgds, @mdengddoi  2odmygbgdyeos  @gomJlodgd@ools
30063030, {o@3magos BoG®osbo Lodydom blbsdgools Lobga{mogdowasb.
@900J60dgB @00l Ggomwygdl dogymmgbgds:
d) I9HdsbyobsBdgdmos — oo ogydbgoygmos  KMnOgol  Lodygdom  blbodols
53756239 ImJdggdsbyg, yo@0Bg@s dowols 0bwogs@mmol ao®gdg;
d) 0m@dgB@os — Lodydom  blbodl  [oddmowygbl  msgobygsmo omeols  blbs@o
(1™ -ob ombo s@Eagboenos), 53  dgmmom olobrg®gds MmO Wsdgebyggergdo,
obggg @I gbgangdo, 0bogs@m®o — Lobsdgdgaos.
3) JOM35BgB5H05 — Lodydom blbosdos KaCr07, dgmmeols dgdggmdomn dgloden gdganos
OMyM@O(3 30053000, 5939 9395500 3OS.
©) 3GM35B3IgBHos — Lodydocm blbs®os gogoydol d@mdsGo — KBrOsz, cmdgabscs
aoohbos @sdgobyggero mgolbgdgdo.
9 0058399605 — L3y doc blboGos Joaoydol omws@o — KIOs.
3) 39653339505 — Loddom blbs®os odgobyggeo s3mbogdols gobows@o — NH4VOs.

37568 35-00@3960L @gsg30980L dodGomso msgolygdamgdsbo d9dwmgsns:

— JdAsgoe @95 ]305Td0  PO®mogAmJdgogdl o@s Jo®d@m  Igobyoggbo ob  s@dygbgdo,

NONAIG
bbgs b0gmogmgdgdoi (dogogomsw, dgoggdbo s B9@ggdo);

— 03530900 bdodoe M53dwgbody LEsmosw d0dobo®gmdl, sdsbmsb mommgyano
domaobo Lbgowslibgs Lohdos®om;

— og5bggo-oeagbol  Mgod3ogool  Lobdodg R sdsgmos, gow®g  ombysa
geromo @godiogdobs. 35Tob, mMEs 0mby®o G95]30900 3OoJBHogyers© dgologdow
bo®0ger©gds, ©ogebyge-smwygbols Ggodiogdo dmombmgl d9@-bsjengdow
boby®daog @AOMLs s 2oblobwgdye 30MmMmdgdl, MM gdoi b Ybggaygmal
30m3gbol Fo®do@mgols dmamdwyg;

— 9000 ©s 03039 aodmlogoemo bogmog@gdolomgol dglodangdgeros @gsdiools
Lbbgoslbgs dododmyagdom Fo@do@mgs. aodes sdols, Mgojiool 30mgldo
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bdodos olgmo bogmog®gdgdols Fo@dmJdbs, GmAggdoiz mgomn @gsjiool
Jbgen geomdsls (3ge00b.

M Jbomdgd@ool dgmmegddo asdmoygbgds Lbgoslbgs obwogs@m@o. bdodsm olobo
MO0 60gmogMgdgodos, MMIgdoi Mgommb 5@0sb Jgobyoggdo ob o@dwagbgdo. >3g0oM
0b00353MA90L  Ggemfb-0b@osBm@Egdo  9Fmwgds.  olbobo  sEgoms©  AooEosh  Igobysgo
BMAdoEsb 5@y gbdo, s JoModom. gods sdobs, 53 BMOIGOL Aoblbgoggdygemo dggg@ge
5d3L. dogomoma, oxggbogsdobols dgobysgo gm@ds Imey@xm-00LggA0s, bommmm smdwoygbo
— 98I0

dmgoghmo Gyogizoobsmgols s@lgdmdl bigi09089G0 0bogsBm@gdo — bogmogdgdgdo,
Omdgrgboz  9x8gagol  dgEgmom  Mgogo®gdgb  2o@0Bgeol  gPom-gOo  dmbs{omglmsb.
doomomo, bobsdgogmmo omemsb (o@dmdbol @my®xo gg@oli sebm@dioyge bsg@mgdl.

dgLodangdgeos 3@ 0G3Ms 0bogo@m@ol 259393 ho@edegl, oy Lsdydsm blbsm@ol
989035 Logdomp 35dgodos o @god3ool dgogaem 030 33390005© 0338090, dogomomsw
‘dgodan gdo dmgoygobom 300G 3OS gogoogdols 39356 5bsB0m, Gmd@ols blbs®o
Jooeem g g@os.

@gemJl-dgmmegdomn  as@oda®ol 3@mEglbdo, Lofgolo o Ladmermm  3@mEy]dgdol

306396GOS530900  2ob9Ty39®@og  o@gegds, gl ofgg3b  blbos@ol  @goml-3m@gbioseols
Vggeol. dogogomow:  MnO, +5Fe*" +8H" = Mn** +5Fe” +4H,0

blbsGTo 5@Lgdmdl mGo Ggeml-Fygomo:  MnO,/Mn*>* s  Fe' |Fe® .

0,058 1 [MnO;] 0,058 . [Fe’]
1

E' =151+ E" =077+ g

Mn** 1 Fe*™*
2500H3M0L O ol sbsggdo®, MOEObsAms Mgdhdby ©s0Esbgb @goml-3m@gbioswols
Lboowggdl — E(g), bomamm sdbgobos ©g@dby — 0,IN KMnO4-ols blbo@ol s  FeSOs-ol
blbo®ol @omEgbmdsl, (da). FeSO4-0l 30bi3gb@®oiool dgiges KMnOy4-000 go@o@g@obsl
aodmobobgds 2003300l IO goomn (bob. 5):

3
>

o0 E,
&
5

=y
=]
B
|
|
!
p—
|
-
|
\
i

3

PN S SRS e SRS . .

B
[
L | 6obm

bnb@gank 3“”(505(}’”0
_:—E-.

0,80 | : = . 7* ——1—1—

0600 | 1] 1
0

| |
0 15 20 30 40 'U)’g;n

= . ' oy

bob. 5. LFobps@Ggmo bsdgdom blbs®ol — KMnOy4 dmgemds, den
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09 blbo®do oo Momgbmbomss FeSOy, d5dob KMnO4-0l 30ds@gdom  bogangdowe
033 gds  blbs@ol  3mbigbd®sGos.  gdgogoegb@mdols  Fgd@Goaols  dow(ggolbols FeSO4-ols
3Mb639bRAMS30s  03gmgds  bob@mdobgdydo o dgbodsdobop  03gergds  3m@Ggbiosmols
ooy — E. 3@migbol @obofgoldo 3m@gbiosemo E = 0,773, KMnO4-0l dods@gdolisls [Fe**]
Jd0Mgds,  boanm [Fe3+] 0b@Egds,  dgbsdsdobow 3o0b@Egds.  gdgogomgb@mdols
Fao@ogsdog 3geoggds 9dbodgbganms, boamm as@o@gol dm@ml 0ddbegds o o@fggb
L1220 gemenBl — gb os@ol ggaogoemgbBmdol Fadmdogaro.
9J3085@gb@Bmdols  {gO@oaol  woxgoJbodgds @gemJlodgd®Ogmo  as@0@ge0l ML
dgbodangdgeros 0bogs@dm@ol goMgdgsE, Om@s God®sb@ol gg@mo dglsdhbggem o3gengds,
Omam®3  bpgds  39@3obasobo@dgB@osTo.  dog®ed  omemdgB®osdo  dobobdgfmbogros
Lbobodgdanols  godmygbgds, ®mdgamoi  msgobyggsmmo  omols  dmbsfoemgmdolisll  0g3g@mgds
0bRgblboy®  @uON  BgOoE, @oEySbs( od  Aml  [o®dmodbgds  @ydxo  gg@ols
>lm@d3oymo bog®mo. 0bogo@dm®mgdl, @mdgmms ggHo ozgagds MgemJl-3m@gbiosmols
2aoM3399e00  3b0dgbgarmdols  doFggolsl,  gfmwgdesm  @gemb-0beoygsBmmgdo.  sm
d0939m3bgds woxgboemsdobo — NH(C(Hs),, Gmdgols blbs®oi w@odgebpggergdol dmJdgogdbom
09390 gds d@yYdX M — 00bBAOSE.
06053 YSL Foyg969daao sgaom F9dogso dmorbegbgdo:
d) ogby o s smEygboeo BMm®dol dggngeommds gbws ogml bbgswslbgs;
d) d9n9@30L 33E0mgds gbs oyml dglsdhbggo 0bwogs@m@ol oMy Momegbmdols
‘dgdmbgggedoc;

3) 06ogo@dm@o gbps Mgop0®gdegl gdzogeomgb@mdbol F9@Eoemdo ©sdgobyggaols b
>0dEagbgaol 33009 Loko®@bgbmaob;

©) 0bpogs@mmol dnddgogdols 0b@g@mgogo 9bws ogml dgboderme diz0Myg;

9 0b6©035GMA0 bes 0gml Jpa®owo aoMgdml Jdgogdsbyg: dog@ols gobydowbyg, CO»-
b9, Lobomangby.

GI 0 b-0600,568mFg30 >OLgdMdgb M@0 Bm@don — Esgsba Yo s s gbogro, dom
d0g390gbgds:

) w@oggboarsdobo — NH(CHy),

030 353M0Ygbgds  ©@odgobyggemgdom  as@oBg@ol 3Gm3gLdo. oy bogrsdobo  0gobygds
©00959bogdgbboobom  Jm@ydxm-00bg®sdeyg.  dgngegol  opslgemol  3m@Egbioseo
E, =076 g.

2) ggbogrsbmdmsboarolb dysgs — C;HNHC H ,COOH

sEagboen  BM®Is>To  0bE0ISHMA0  YRIOYE0s, ©ogeby e  gm®dsdo  dmfomsmm-
00bgyg®o. Jgugagol aopsbgmol 3m@gbiosgo E =1,083.

3) bobodgdgemo —(C H Os)n

0og30bRomo  omeols dnbsFomgmdolisls bobsdgdbgammo @my@dx©gds, omwols sElm@diools

dgegaoe dols Jmen g gdby.
4) 5mbomdols momzosbsBo — NH,SCN . 353m0g4969ds Fe>'-ol dstoamgdols gododa@obal.

930835 gb@Bmdols Fg@Bogdo gobs@od®o blbodol Fomgamo 1960 yag6aogds.

=77 -



XIII2. 3g™356256583dg@®M00l Logydgargdo.
39M35bg0bsGol Lodydom blbs@ols sIbowgds

3908563565399 M05b bosgmdgarse aw@ggl 396dsbysbs@-ombom (MnO, ) w@ogebygs, Gmdg-
o [o@dmgdls KMnO, -ols 39dggmdom 3gogs, &udg b bgo@@smy@ asmgdmdo. dgogs oM gTdo
Mn(VII) sepeygds Mn(Il)-dpg s blbodol gmamlgg@-oolggao dgugegs 9890 ge©gds:

10FeSO, +2KMnO, +8H,SO, - 5Fe,(S0,), +2MnSO, +K,S0O, +8H,0
5Fe®™ +MnO; +8H" - SFe™ +Mn*" +4H,0

390356358998 G000  0bs bpg@gds  GomEgbmd@Mogow:  Igobdgegs,  kosbdggandgege,
2302000 gomdsedgsgs, (ysmdbowol bggobpo, Gz0bs — @3obols (II) do@oangddo, dobysbydo —
dobgobyyd (II) - ol do@oangddo.

39653563 56503395H00b B bsBs@gdemse sayc;0e0939am05:

L. 0,05N KMnO,-ols Lodgdom blbo®o;

2. 0,05N 3dgoygbdgogols ob bo@@oydol mJbogs@ol blbs@gdo: H,C,0,[2H,0;Na,C,0,

(3933565653 0L blbo®ol Go@d®ol abowagbow);
3. 2N H,50,-0l blbo®o, 0bpogo@m®o o s@ols Loko®m.
3953568 56508995G0s5do  3odmoggbgds 0,05N  KMnO,-ob  bsdndser bbbsio, @mdgools

sdbogds bylBo Fmbszol dobgogom godbgamgdyemos 0dol aodm, G®I ogo dgoizegl MnO,-

ol d0b5M9390L. obEogo®gdyen (ysa@ Do 03ymygds smdpygbgao dobs®gggdo, G®Iggdos
soaqbgb  KMnO,-bL MnO,-3pg.  5303™3 {mbsjoosb dmdbopgdyge  bLbs@L  symgbgdgb
7T ©@g-0sdg, OOdgol gobdogammmdbdsdo blbo®do dodobo®gmol  ymggmags®o  msbdbergdo
M9oJ30g00 s  KMnO,-0li  3mb3gb@dds@os  bpgds  dgedogo. KMnO, go5basgl  @9bobsl,
Bo@@ol  Jowoeel, sdo@md dob Goa@@oggh dobol Gow@E®@do, boam o0bsboggb 3y
494 gendo, @oEasbsi ol Lobomagbyg KMnO, odangds;
4KMnO, +2H,0 - 4MnO, | +4KOH +30, 1

5029696 blbo®ol Fo@d®lL dgoybdgegols dodosdrm — H,C,0,[H,0 o6 bs@@®oygdol mlogns-

Aol dododm — Na,C,0,. 3903565b5¢00 go@0@3OS d0dobo®gmdl 0bwojgo@m@ol gomgdy:

@oa5b53 KMnO,-oli blbo®o 0,05 bm@dognmdoliss, sdo@md dgoybdgsgol ob bo@®oydols
oJbogns@ol blbomgdoi 9bws ogml 0,05 beo@dsgrmdol. 0dobosmgol, ™I odbopwgl 250 Jen
0,05 N H,C,0,[2H,0-0s b Na,C,0, -0 blbs®gdo, Lodko@ma:

My c.o.amo = 03,0300,0500,25=0,79 o
My, c.0, = 0710,0500,25=0,84 3
30393000  goosdgm 25 deo  dgoybdgegol o6  bos@@oygdol  mJlogns@ol blbsdo  jmendsTo,
9d5®gdgb 10-15dgn 2N H,SO,-U, obycmgdgb 70-80°C > BAod®oggb 0,05 N KMnO,-om 35659,
bobod blbo®o o® doowgdl Lyb@ gommbygal. gododgoasl obegbgb 3-xg® ds0bi3 ©o
20d00ge0sb bodygomm s@omdgBogysomn KMnO,-ols Go@@l:

NIL _ N H,C,0, Dl/1172c2()4

KMnO, = m N KMnO, ~—

VKM1104
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XIIL3. 0mEdg@@os. Lsdydsm blbsmgdo omedg@®osdo,
0ol bESbEs@Gymo bbos®ol s3bowgds

omEdgBG0s  gfmgds  gagarsby  balbl gobggo-smwggboor  dgmemeb,  Gemderor;
839mg96952a05 B0oB@H0dgBEHaar Sbsgrobdo s Gedgebs bogadaarse awgalb bogmogdgdol
GomEIbmdol 3obbs bmgms godmygmpoaro b dmsbofdaaro omeol Jobgogom. ©sdq56359e0
G Jo godmwols mogolbygsemo omwo:

I+2e = 21
E =0,54 3, 5do@md bogmogmgdgdo, O®Igmms E, bogangdos o3 dbodgbgeomdoby, Fomdm-

ol, /21"
5gbgb  s@dagbgmgdl o  [oMdodmoggh  @godiosl  dodxgbog,  dom  doggymgbgde:
Na,S,0;; ALO;; SnCl,. bogmog®gdgdo, Gmdgems E, dgBos 0,54 gmer@bg, [o@dmowpgbgb

53956239 gol I -0l ombols dodo@mn ©s [oMmBo®maggh @godEost megobygogo omwols
aodemygmazols dodo®mnygan gdom:

21" —2e = 1,

sbgo bogmog®mgdgdls doggymgbgds:  KMnOs; KyCrO7; MnO,; Cly;  Br.

@m@s  pH>8, d0dwobodgmdl @gsjigos: 1, +20H™ < 107 +1° +H,0, o3 @®ml (o®dm-
0Jdbgds  dodmomwowo, @mIganlsi  aoshbos  ¢u@m  domosao E, gopdg I, b, o30@md
0©dgBA@0ol  hoGo®gds BHYRg o>Mgdo o6  TDgodgrgds. mogobygBomo oMol @omgbmosl
Lobwg@oggb dobo ao@odg®om  0,0IN NaxS;0s-0l blbs@oom:

I, +2Na,S,0, =2Nal + Na,S 0,
658®oydols Bo@®ogdol
oo bgmgsdo 03@G>00mb>G0
ool 3mb3gbd®oiooll dobgogom blbo®do, dolo ¢g®o dgodergds 0gmlb ygomerowsb
4530bx8Msdeg.  blbo®o  NaxS:0; -00 goGoBg@obol ygg@ymegds.
Fembogol gaoblbom bo@d®oydol mombymas@ol blbo®ol ©sdbowgds dgygdan gdgaos,
@oEasobs  do@oao  3ogdhbg  swgoms©  0935bFgds,  bmgrem  Fyoblbs®do  opo  0dangds
bobdo®dgogomo s dog@mols gobpds@om:

5do@dmd  bo@@oydol  mombymas@ol  blbodl  sdbopgdgh  Igdwgabsods:  woliGoano-
@90y Pyoml  spywgdgh  COz-0l  dmbsgomgdesw.  Ggdbogn®  Lolfm@dbg  Fmbosh
bo@®ogdol momlygaas@ol 9bgd Fmbosl, blbosb {yoedo, 9do@gdgb 0.2 a®s3 NaS;03-l o
dodgogom 1 @n-dwg. NazS:03-U 3oddl sy 9696 KaCr07-0 dobgogom, dmdgamoi Fo@dmowyygbls
danog®  Jgobgogl,  dopa®sd  dobo  gdyogem  goGoRg®ms  bos@@oygdol  mombymas@omn

2odbgegbyaos, 9dg0goe@gbBmdol 9@@omol dbgemse oy gbols godm. sdo@mad s{o@dmgdgb
2500dgOsL  dgdgergerol  dgomeom, @obomgobsi 094gbgdgh  omol  ©sdbdodg  blbo®b.

K;Cr07-0,  @ogeo®g  dgobasgo,  godmymayls 00©0Esh  mogobygog  omel  olgmo
@omEgbmdom, @mIgeroi 93035 gbG®os K>Cr07-0 {mbsgols.  godmymgog  omel
AoR®5396  NazS,03-0m.

~79 -



XIII4. Lobsdgdgero, OMyMO 3 06@0gsGMA0 0mEdgd@osdo.
00©dgd®mool 3@z 358mygbgds

0mEdgBG0sdo  dognby  Jamdbrmdos@my  0bosBmBL  [o@mdmewggbl 1%  bsbsdgdarols
bbbs@o, OmIgeoi 0dgnggs omEmeb osMsdpadse I o @ydxo BgHol bsgdHmb. eydyo
BgO0  godm{ggymos  bobodgdeols  bofomsggdol  spbm@dgogmo  bsg@mol  (o@dmJdbom
00mMsb, MMIgalsi gfmwgds omebsbsdgdgaro.  Bgd3gao@dydol aob@dwom omelsbsdgdgummo
0dangds s blboMo jgameg 9ug@yeegds, 5d0@™m3d 0medgdegam  25G0@gesl ofs®mdmgdgb
bo0ggdo. Lobsdgogmols dgdggmdom  spgogse  dgodangds  blbs@do  mogoliggsgro  omwols
(omdmgdbs (pomydxgds) o dobo god@mds blbos®owsb (mydyxo blbs@ol o1xg@ymgds),
dog®5d 0ogobyggomo  omol  Fo®dmJdbols  dgFyzgpol  Imdgb@ol  woxodlbod@gds  g9@
bg@bogds Lbobodgdanols dg'dggmdoom. >do@Bmd 0©dgB®05d0 ©5dgobyggegdols
2oblobeg@obomgols 049bgdgb dgdigergamols dgommel, 39@dmE: 09 ©sIgobyggeols blibo®
©053505%go0  omols blbo®mol Loko®dgl, ©odgebpggeo godmygmal blbos®owsb dgoE@doe

9J3035@gb@B @ mogobygogo oMol AomEgbmdsl. My asdmymxzog  omel  yog@BoBH®ogm

Omdgerodg  o@dagbgmom, sEgogmse  Asbglobwg@sgm  sdgobyggmol @omEgbmdslisg
boobo@obm blbo®do. s3M0yo@, om0 godmoygbgds sG> OMam@A 3 Lodydsm blbs®o, s®sdg

OMym®3 sdbds®g blibs@o.

©05dgob239@gdols 2oblobeg@olioll Lodydom blbos@op godmoygbgds NazS;03-0l blbo@o.
1% Lobodgdenols blbo@mol obosdbowgdama, Fmbosb 5 g Lobsdgdgenl, Leglgb ogo (yeols
Jd3009 O5mEgbmdol mobbegdbom s Jowgdya bo®ggl 0doBgdgb 100 g bger Fyoeols. 2-3
V-0l @ymogols dgdpgy Lobodgdanols blbo®o dbswss bdodgdolmgol. omols go@o@gdobsls
Na;$;03-0l blbo®om, Lobsdgdaol dodo@gds Lokodms ao@o@gdol dmemliizgh, Lbgsbso@ow
2odMgmazogro 0mEols oo AsmEgbmds SEbm®MbdoMEgds Lobsdgdaol dJogd ©s dgbgerwgds
oMol YOmoghmJdgogdols Ggodios bod®oydol mombiygamas@msb.

SO>MMYob o bogMmgdowsb o0mEdgBOgma olobgdgds omeo, KMnOy, NazAsOy,
Hg:Cl; (gogmdgano), CuSOy, MOg5bg@o0  bog@mgdosb —  gm@dsanobo,  sbEodo®obo.
300053000  3530d3M00  NaS$:03-0 bLbs@ol 39dggmdomn  sFo®dmgdgh omwol  sbogrobls.
939850003000  ofo@3dmgdgb  goenmdgamol,  gm®dsgrobol,  SbE03o®obol  sbogrobl.
9993320 ge00ls 2oB0BgM0m obogbgb KMnO4-0ol, Na;AsO4-ol, CuSO4-0l sbogobls.

msg0 XIV. @sarglaomo 355008305

XIV.1 Esmgdgomo 3gnmegdol sOLo s mgm@oygmo bsgrdgengdo

sagfa0m0 dgomol sGbo Jdogmds@gmdl odsdo, Gmd goblsbs bmgdgaro bogmoymgds
(0m60) GsmEYbMBFHogsE go@sigogm bsangldo, bogmog@gdol Gsmgbmdsdy yo Ibagarmdgh
bsdodsm bbbosmolb obs@xaaro dmiaamdol Jobgogom goBodgmol 36Gmigbdg. >30dmad o3
dgmmedo godmoygbgds olgmo @godi3ogdo, GMAmgdlsi sbensgl @mIganodg dbgansblibswo
bog@mols Fo®dmJdbs.
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woaga0lb  Bgogiogdo Hbos Sydogmoargdwbyb Fgdogs J0Hm3Egdb:

d) bogngdo 9bos ogmlb 3Gs]Boggmaw gblbowo s Li®oxgsw 9bos godmoagml;
8) 0bwogo@m@ols dog@d swgomse 9bos wogoJboMwegl gdzogemgb@mdbol §gm@Eowo;
3) 3°000305L bgao o® 9bos dgydomml go6M9dg bogmog@mgdol sElMMS(3050.

sagdgomo  as@odgdol  ®95]3090To,  gdgogeegbBmdol  Fg@Fomols  wobswagbsw,
250030l 30m3glo dgodagds ho@o®wgl 0bogs@m®ol goMgdg o 0bogs@m®om.

060,5BMGY30 04MRS OF X3 HRS:
D) 0bogs@m®-6gsoa96@gd0; 2) spbmdzogmo Hgs5396@gdo.

06©035GMM-M953963gd0lL  (gogroydol  JOmds@o, @ 3obo-sdmboydols  dodo)  dmJdgwgdols
>0 dEymds@gmdl  0dsdo, ™3 obobo  Losbosgrobem  bogmog@gdsbmsb gomse  dgosb
@9oJ305d0 bodygdom blbo®msb, bogrgdol FomdmJdbom o6 dggg@oeo blbo@ol Fo®dmJdboo.
od Omb dowgdyan bogrgl 9bos aoohbegl @™ dgBo blbospmds, gow®g JoGomsw

bogmgUs.

slm@dizoygmo  @9o896@ 900l (Feoymdglgobo, gmbobo) dmJdgwgdol o@OLo  doamds-
@gmdl  0d5Fo, @mI  ggogomgbBmdol  Fgd@Goado 0bpogo@mmo sebm®dodogds bogngdols
bgee30mbg s sdaggl dob dglododol dggg@ommdsls.

035 bobobmgdobomgol dmpgysgl 396800830 byimbgdols bgads
o giaomo dgoremwol Jobyogoor.

3°60HgM0l bgdbgdo

s gdgomo dgmmeols
dobaegom

| !

3°0083Ms 0bpogsGm@als 23500d3®> 060 sGMGm
350999 (ggo-agbsgzol bgdbo) ‘

v

3°00d3MS 060 >GMM-6 959960 go0m 250083B> >Spbm@dEogmo Ggo396@gdom
>e0gdols 3065-5dmboygdols
3(4)%’8360(7) 'H(ib dom ( 2 - BRINAILGI0S00 0boboo
J R (35056Lol Fqbo)
(dm@ols Fabo) 3o@ol Fglo)
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@sagfa0m0 350506300l dgomwydl dogymogbgds:

D) o@89663m39680 a0  35BoBgHBs —  HoHOSbAL  [o@Imowygbl  AgNO;,  Gmdgaog

(o®dmJdbol  bogngdgdl  dsemmpgbogdmsb  (AgCl, AgBr, Agl),  ®omE05bs@gdmsb
(AgSCN), @mdgenms obbosbobmg@gasw ol godmoygbgds;

2) 2000565899800 33B0BgPs —  HoH®sbos  NH,SCN, @mdgmoiz  w@gdogl
390 3benols do®ogngdls (AgSCN), 93985003 3O 0m. AoB®5bE0 2odm0ygbgds
do@my9bowgbol, m0om30565@ g0l goblolobwgdgans.

3) 9539660 3oB0BgHs —  BodOsbHos  Hg,(NO;j),, @mdgmoi  aodmoygbgds
dogmygbogboll s momE0sbsFgdol  goblolobrmgdgamsw, (omdmodbgds  bogngdqdo:
Hg,Cl,;Hg,1,;Hg,Br,; Hg,(SCN), .

4) bayarnqsBmdgd@Eamo 35305830 — HodOsbGgdos HaSOy, BaCly, dmdamgdoz 3o3m0ygbgds
bygangs@gdol 2oblslsbrgagmse (bogngdo — BaSOy).

XIV2. s6p9b@mdgd@os — dm@ol, gsosblol dgmmegdo

25dm099690s  S@aIbBMIIB G a0  35B0BgH0l ™o  Fgbo, Gmdggdoi  oblbgogogbosh
JOMA5bgmologsb 0bpogo@m@gdol Godgdom:

o) dmeAol Fglo — obogs@m@o KiCrOy;
3) 95056LoL Fglo — 0bogs@m@mgdos geymmglzgobo ©s gmbobo.
00396633960 35B0BgHol dodGomso @yo000:
Ag" +Hal™ - AgHal,
oo Hal -s@ol  dogompgbow-ombo  (CI7,Br,17).  s6396@mdgdcdosdo  0ygbgdgb
AoRd®56@L — 0,1 N AgNO3, Gmdaobgebsi sdbowgdgb 0,05 N; 0,02 N; 0,01 N blbodgdl.
0,1 N AgNOs3-0l Bod@l s©y9696 LEsbos®@Gom —NaCl-oll dobgogom.
diol Fgboor-olsbwgdgds Cl-ombo, @mdgeoi oBo@dgds AgNOs-000 0bpogs@ma— K;CrOy-
ol dmbsf o gmdolsl, GmIganoiz AgNOsz-msb [o®mdmJdbols spg@olgga-Fomga bogngdl:
K,CrO, +2AgNO, = Ag,CrO, | +2KNO,
gL bogngdo (o@dmoddbgds ol dgdwge, Gm@Es Cl-ombgdo 3Gs]@ogymom aowsliygano
5®056 bogmgddo: AgT+Cl™ - AgCl L.
2500H3M0L 3Om3gldo pH=7-10. 3939 50930 AgNO; 9Omog@Omddgogdl  Gy@ggomsb,
dgoggddo Ag,CrO, L oblbgds. 25@03g@olL s{o®Imgdgh mmsboli 9d3g@s@g@obyg, @o@aysbs
®9939058 A0l agob@olols  Ag,CrO,-ol  blbomdsiz o0b@Egds ©s 93gds  0bpogo@m
K,CrO,-ol  da@dbmdosdmds.  dm@ols  Fgbo godmoygbgds  Jerm@owgbols s  d@mdowgdols
2aoblolobgdgans,  omwogbo s  AMEosbos@gdo o3 Igmmpomn 5@ aobolsbmg®gds,
@oEaobo Agl -0l s AgSCN | -0l bogngdgdo slbm@bdbomgdgb K,CrO,-b, s30@mdsi olbobo
009696056 gJg0goegbBmdol  FgdBogol  dow(g30dwyg.  Jem@owgdol s d@mdowgdols
256Lobeg@ols dm@ol Pglom bgaol 9Panols Ba®, Bi’", édmdmgdoi §o®3mdd6056 boggdgdl

K,CrO,-msb. 3meol (gbom obsbwgmgds: KCl; KBr; NaCl; NaBr.
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20056bol fgbo — ©oxydbgdymos  boangJol dog®  blbs®owsb ombgdols  dg@dbhggom
S bm®d305bg. 53 dgomedo 04gbgdgb Slm®dE0Ye 0bogoB®mO dl:

S) gEamdgbigobl — opo  (o@Imopagbls  dmygomsmm-fomger  gbgboenl, Fyoado
Gy oblibgds, blboswos NaOH-do, mégasobye  asdblbgergddo, aodmoygbgds  0,1-0,2%
L3o@@Fblbo®ol Lobom Jam@ogdols ao@o@g@olsl;

3) gmbobl — Fomgao jOobEsy®o gbgbognos, aodmoygbgds 0.5% Fyoeblbo®ol
Lboboom, d@mdogdols s omEoEgdol goblobsbrg®ganso.

RBegm@glizgobo s  gmbobo  Fo@dmowygbgb  dgoggdl s blbo®mgddo  aoboiosb

ombobsiool:  HInd = H™ +1Ind”.
2500®3M0L  slofgoldo blbodl goshbos dmygomegrm-IFgobg gg@o, gdgogoe gb@Gmdols

Vgo@oamdo AgCll omgdl godeoligg®l. Jeom@ogdol go@odg@olols AgNOs-om {o@dmo]-

dbgds  AgClL, @mdgaoi3 Xg0  Jowgg 93030 gbBmdol  FgdO@owsdwg  sebm®do®gdls
CI'-0mbgdls s 0dgbl godymyzomn Igbdl — AgCIRCI . 0bpogs@m@ol ombgdo bsgngdgdbbyg o@
SlM@d0M©gd05b, Gowysboi ghmbsbgmosbo dgbEgdo odol bganl ¢denosb.  gdgogoe gb-
Amdol Fg@@omdo  CI' -0l 0mbgdo 93080003056 AgCL-l s Fo®dmodbgds AgH-ombgdols
Lodo®dyg, @mdagdo sebm@do®wgdosh AgCll -by. bsgngdo 0dgbl wowgbom Igb@l, sbm®-
50@9dL Ind” -0l 0mbgdl (AgCl- mAg” - nInd) s 58 @AHML 0g3g@gds. Go0oblol Fgbom olsbe-
300> 0oy, MMImgdoi gge olobwg®mgds Jn@ol {gboom. ¢sosblols Fgbom go@o@g®s
Fo®dmgdl  bgo@@omu@ o6 bylbE dgogs o®Mgdo, Gudg oMgdo sbosgobo 396 FodEgds,
@oEasbsi Fomdmodbgds AgO.

XIV 3. @mpsbmdgddgmo 353030

2m@godEol Fgbo ©ox9dbgogmos AgNO3z-0L go@B0@g0oby God®sbBom — s3mboydols
A™@E05bsGol (OmEsbool) blbs@om. Losbsgrobm blLbs@ol 3m@@Eosl gds@gdgb AgNOs-ob
bybGoe  Ssbmdogr  JoEyermdsl, odoLmsob, AgNO3-0l GomEgbmds dbodgbgemgbow  9bos

o0mgdo@gdmegl  0d  doEygmmosl,  Gmdgmoi  oyEogegdgeos  Cl-ombgdol  LEyeow
sbogngdow.  5dol  dgdwgy  AgNOsz-ol  bodhgbl  Boddoggb  NH,SCN-om dgogs  o6gdo

0bEogo@Bm@ — @3obo-sdmboyydol dodol (NH ,[Fe(SO,),102H,0) dmbs{oggmdom. 53 O™
Jodobo®gmdls Mgs0gd0:

Ag*+Cl” - AgCll Ag*+SCN™ = AgSCN

Ro@as@ool  Fabom  ao@0H3®s FodEgds Igogs oMgdo, 00 godmyglowgys®os  0d
3500mbms  dmbsfoemgmbolisl, @mdamgdoz  Fo®ImJdbosb dbgeoblbsw  bog@mgdls SCN'-
06gdmob (gl s@ol  Hg® ,Cu’ -0l jomombgdo). gL dgomwo  asdmglspgas®os  sa@gmag
©5dgobaggegdol dmbsfomgmdbolisl, @®dagdoi derosh SCN'-ombgdl (gl s@ol  MnO, ).
Bomas@eol dgmmedo Go@®@sbdl [os@mdmowygbl 0,1 N NH,SCN, Gemdaolasbsi sdbowgdgb
0,02 N o 0,01 N blbodgdl. 0,1 N NH,SCN -0l @odal opgbgb 0,1 N AgNOsz-ol blbocols
dodo®m, @obmgobsi 0,1 N AgNOs3-U s0oglgdgb gmendsdo, 4ds@gdgb 50 dan @ol@ogo®gdeygen
Vgoeol, 2 dgo HNOs3-U, 2 deo obpogo@mal — NH, Fe(SO,), 12H,0 ©s @oRdoggb 0,1 N
NH ,SCN -0 35659, Lobod blbo®o s@ doowgdls dmygomsgm-go®oolzgd dgag@ogmdsls.
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gomasteol  dgomedo  0boygsBmEl  [s@dmspggbl @ 065-53mbondols  dsdo-
NH ,Fe(SO,), U2H,0, @mdgaoi [o®dmdbols SCN -0mbgdbmsb Jomgero ¢39@ol 30d3eglby®
bogtml — @g30bs (-0l AmEsbowl:

NH,Fe(S0,), +3NH,SCN < 2(NH,),S0, +[Fe(SCN),]

09969696 0bpogo@m®ol  boxg®  [yoeblibo®l, @mdgemoi  dgdgoggdgeos 300
(BoOm@mobol  holbobdmdow).  AgNOs-0l  ao@0dg@olsl  NH,SCN -0,  obpogs@m@oli—
NH, Fe(SO,), 3mbofoamgmdolisl, mogosdodggemse  [o@dmoddbgds  AgSCN-oll  wmgmdo
bogngdo. Ibmemme 0dol 9dogy, GmEs LEgmoo Jgodmdgds Ag' -0mbgdo, ofygds @gobols

amsbools Fomgemo 3md3agdlol (o®dm Jdbs.
gomasteol (bl 0ygbgdgb AgNOs-0l, Jdogmygbogdol, Mmom30sbs@gdols Losbsgobme.

3J0-absygolb  Fgbo.  pgo-@lbogds  do@ggase  asdmoygbs  @omgdgol  @godi0gd0
Jo g mdomo sbogoby®o 2obLobeg@gdolomgols: AgNO, + NaCl - AgCl |\ +NaNO,.

93085 gb@Bmdbols Fg@B oo ©aobogds bogrgJol Fo®dmdbols dgFy39B0m, GgoagbBol sbogno
300l dJodoBgdolsl. gl Fgbo ombmgl o @AMl ©s ogo godmoygbgds Omym@ 3 denog®

dgogo, obiggg dgng@om blbs@gddo.

XIV 4. 330 396003g3@05 ©> dg@39M0dg@dos.
a2 ge0mdgh@ge podedaae

bodndsem  bLbosmgdse  godmoggbgds: 39@39@mdgd@osdo — Hgd)-ol bod@s@o, beoam
d9M39003g@®0sdo — HgI)-ol bo@@s@o.

96996039805 do  Hg’" -00bg00l  9@m0g@mJdgogdolsl dogmggbogdmasb, (30560wgd-
056,  OMESb0 onsh, [o®dmodbgds  Lyboe wolmEodgdymo  bog@mgdo, dogomoms:
Hg** +2CI~ - HgCl,.

9J3035@ 964 md0l T9dFomol Jow§gg0lol, Gmas gggms CI -ombgdo Fgodmdgds, Hg™' -
0mbgdol  o@dmhgbs  bpgds  0bpogsdm@gdol —  bos@®oydol  bod@m3@yglowols  sb
©093960@0 35Gd5bMbol 35dg9mdom, GMImgdoi Fo@dnJdbosh Hg -0mbgdmsb @ma@xo ¢g@ols

bogmgdgdl.

d9G295395G a0 25B0d3Ms  ©oxdbgdyaos  Hg)-ol  dbgarsblbswo  bogngdgdols
(omdmJdbsvy (Hg,Cl,;Hg,Br,;Hg,l1,):

Hg)" +2Hal~ = Hg,Hal, |

gl 390m©0 2530 gdom  05¢0s> 5MYgbGHMIGHOY™  A5B0BHIMobY (MoEasbs ggbaol
©0Mgdmagds YROM  dzoMos, goag 390Ebmolymol), og@sd dgmmel  gohbos  bogano,
@mdgeoi dpamdodgmdl HgI)-ob dodoagdols do@osem@mJbogg@mdsdo. 396396 mdgdHosdo

AoRA@SbHL  Foddmowagbls Hg()-ol bod@s@o — 0,IN Hg,(NO,), 2H,0, @mdgol Fodab
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59696 NaCl-ols dobgogom. 396 390mIg@@osdo godmoygbgds m@o obpogo@meo — Fe(SCN),
ob ©0ggbo@ 3o@dobmbo. Fe(SCN),-0li godmygbgdolsl, Lobsd polbo@od® blbs@do 0dymagods
do@my 9bow-0mbgdo, BHoB®SbGH0  YOMogHmJdgogdl  dsmmsb.  gdgogomgbGmdol  Fg®@oado
do@my9bow-0mbgdo dongrosbo 0dmkgdosh bogngddo — Hg,Hal, ©s blbo®3do [o®dmo]dbgds
Hg -0l Lodo®dg, ®mdgmos  90m0g@nddgogdl  [Fe(SCN)F -0ob  ©s  §o6dmJdbols
Hg,(SCN),-l. 53 @®ml odargds Fe(ID)-ol @m@Eosbsdydo 4mddggdbo s dobo Fomgano
Bg®0 Jogds (blbodo 9gugagm©gds):

2[FeSCNT" + Hg;" < Hg,(SCN), +2Fe**

©05960@ 35M5bmbl  (1-2%-0560  L3o@GbLEsGOL  Lobom),  @mam®aE  0bpogs@dm®l,
53509596 3500H300L  ololGyumols  (ob  (Hg, -0l ©ogebygol  sbogogmgdms).  ogo
slm®domegds Hg(I)-0l Jommygboeols bogngdby, gobaogh Hg, -l Hg* -3y wo $o®dmdbols
Hg* -0056 @adxo gg6ol 30md3a gLl

baeaoBmdgdaaamo 3530583%s — gL ol osmgdgomo ao@o@g@mol dgos®gdomn sbowo
Fqlo, GmIgmoi  Vgd9Toggdemos  Ba®® s SO -0mbgdol  Goygmo  g®550390® @0
sbogrobols  Iglogmgmse.  dgmmeo  ©oxydbgdbymos  as@o@gaol  3Gmigldo  BaSO,-ob
bogmgdol FomdmJdboby:
Ba®* +S0O;” - BaSO, |

39nmEdo godmoygbgds mGo BHod@sbio — 0,1 N H,SO,(Ba’*" -0l a5bLobwg@ols @dml) s
0,1 N BaCly. gompo@©dgogol Boddl 9696 bo@@oydol Ggd®sdbm@s@ol dods®m, dos@oydol
Joomdool  Bod®dL g0 -  0,IN  H,S0,-0b  dobgogom. dgmewol  0booygoBm@ydos:
d9B o JOmdymo 0bpogsdm@gdbo — boRJamdsbm s m®Esboaol A. mogobygsmmo Laboom
dom  oohboom godEoliggdo, bomm Ba’ -0mbgdmob §o®dmdbosh 0olggd jmd3mgll. oy
0®0B®gds  byamas@goo (BaCl,-ol blbs@om), 3d5Tdob Losbogrobm bodggdo 0bpogsdmmgdo
094mMRgd056 mogobygsmo Lobom s blbos®o dgag@ogos godeolg@dsw.  gdzogemgb@mdbols
303964 Fo  Fo®dm0dbgds  Ba’ -0mbgdoli  Lokstdg s doowgds  0olgggdo  0bogs@m@ols
3033g0gdbo.  do@oyydol  doMoengdols  go@o@gdobsl  (H,S0,-00) obpogs@m@ols  ooligg@o
3033g094bo Ba2+-0m636m06 0dangds  gdgogoe gb@mdols §F9@@Eoendo, Ba2+-0m6360b ‘dgomdgols
aodm BaSO, -0l bogngddo, s 53 blbo@ol 00ligg@o aopsol godoliggg® do.
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0330 XV. j0d3a0g]6096398% 900 85600530
XV.1 @od®m0dgd®osdo godmygbgdgemo 3md3egdlfs®dmJdbols Mmgsdizogdo

233 g fbembdgBmos — (oddmopagbl Ho@®odgd@ymo sbogobols dgmemel, @GmIgao
©5539dbgdygaos  2oblobwg@yemo  ombgdols YOO O JIggdoby  bmpogho  m@ysbyan

953960 ®ob, Omdgmmnsi  jmddeglmbgdo  gfmegds.  dgdogms  ombgdo  3Go]@oggeo©
dgobogdo  POM0gOmJdgogdgb  3MA3egJlmbgdbmsb s [o@3mJdbosh  blLbsw  LybEow

o b0 oy dogoygmdsagfbad  Jgbsg@mgdl,  @mIgEmss aoohbosm  dywdogo
g gbogrmds.  pmdangfbmbydo  Fo@dmowggbgb  bodndsm  bLboml  jedsenyfbeabdgd @ e

3565063 do.

JM33argfbmbgdo — (omdmoeagbgb m@asbym  bog@mgdl, sdobm3menoo@mdmbdygsggdols
Fomdmgd e gdls, GmIgamoysb ¥ds®d@ogglos 0dobmwodds@dgsgs:

/ CH,COOH
HH-N
\ CH,COOH

93900 by 3o30GIId o y33a g beabgdos:

2330y fbeab I — 605 @0enBG0d356dg555:

CH,COOH

\ CH,COOH

HOOC-CH,-N

233 g fbemb I —900e096005306(5905H5IFSGTgog5:

HOOCH.C CH,COOH

/

N - CH,- CH,- N
HOOCH,C \ CH,COOH

JMI3argfbemb III (B@Hognmb B) — gomoargboosdobdgd@sddsmdgsgs b
mG6566G039d0560 dsmoaro (AATA):

HOOCH,C \ CH,COONa
N - CH,- CH,- N
HOOCH,C ~ \ CH,COOH
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Lodo®@@ogolmgol, @god3ool Go@mmdgddo G®ogmb B- s@bodbsggb Na,H,Y . B@Goarmb
b-b admogdiodawgds cmdabBost jomombgdmsb dgodangds godmobsbeml d9dwogae bilgdoon:

HOOC HyC s _CHaCOONa 04
~CHg-CHg~N{ + Me
N@OOCH,C 27727 NeHyco0N
‘l’ 7Me
OOCHgo O~ _CH2CO0Na +
CHy - CH N + 2H
NaOOCH?_C/N 27727 TINCH 000 <

sbgmo 3md3engJl-bog@mgdo godmodbggosh dswsgno Lod@goEom. F@ommb B ysdmoyg-
b9ds ABogomo 0mbol goblsbsbg@gms, jg@dme: Ca**, Mg”, Ba®™, Co®, Ni*, AI*, CN,
Cu™, PO; . bbgowobbgs bo@molboli 3Jmbg dg@omms go@doda@olsl B@ogmmb B-l  blibston
dodobo®gmdls dgdwgao Ggsdiogdo:
Me** +H,Y* - MeY* +2H"

Lowos H,Y> —s6ols AOomb B-U sbombo. dg@omol 1 a-93. dmdogl ymggenmgol 1 a-993.
3033¢09Jbmbl, Joybgosgs 0dobs, My Omam@os dgBomol ogebygermdols bodolbo, sdo@md
3033g09JL-bog@mgdol Igoagbogrmds dywdogos 1 : 1.

3033 gJbmbIgHOygmo  2o@0G3OS  oydbgdygmos  0dobg, M3 goblobabrg@ago
0mbgdol d9di339e0 Loosbogrobm blbo®bg mobpomsbmdom 9ds@gdgb 3md3emgdbmbols Bo@®osb
blbodl.  godoBgeol  3OmEgbdo  boggamggo ombgdo  0dmkgdosh  3md3engdldo s  gdgo-
3o 9b@mdols Fg@Boedo olobo momdol o6 5@Lgdmdgb blbs@do. odobomgol, @md 3md-
3 LY oGImJabol Ggodios FTogowgl dmmmdwy, bodkodms godmgmgoamo  H™-ol  ombgdols
‘dgomkgs, 303™3 2503 gM0Lsl Losbogobem blbo®lL ¢ds@gdgb NH,Cl-obs s NH,OH -ols

bodggl — 5doogy® by9xngal, Goms dgbsdhybgdyemo odbgl blbs®ols dywdogo pH.

J3055a096(3m30b [9@B0aol @s@agbs 0933y beab39BMm0s do bogds
G59g60dy by@bom:

o) Moaobsi  Loggerggo  gomombols  g@mog@mddgogdolols  3md3emgJlmbmsb  bogds
3o00mbms 943085 gbB G0 Gomgbmdol  H'™-0mbgdol godmygmas,  Dgloda gdgamos
H'-00bms  90blobwgds s jomodgpdgmop  ©s 3ol Logggdggemby by gemmds
blbo®do Loggerggo gomombols Gomgbmdsby;

3) 3md3egJlmbdg@ e  as@oBgmsdo  gdgogoemgb@mdols  Fg@Bomols  goblobwgde
dgodgngds goboyy@-Jodoygdo gmmegdom (L3gBOmMRMEMIGBAGoom, $d39HmdgB@oom,

303 gb(30m3gBH®00m);

3) 25000300l Lodm@mmm  [g@aGoml  Lobwg®sggh  blbo@do  Loggerggo  gomombols
aoJ@mdom, 9.F. dg@om-0bogo@Bm@gdols  dgdggmdom. gl mAASbygmo  Lowgdoggdo
FomdmJdbosh  gomombgdmsb  dggng@oe  3md3egl-bogtimgdl, @mdagdoi  bogengd
JaMo©gdos, gow®g 03539 Jomombms  3md3egdlgdo  G@oemb  B-Lmsb.  sdo@md
blbo®ol 2o@0@g@0lol G®ogmb B-l dgdggmdom bogds dg@oaols ombols dgdmdgs
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3033g09Jbmbom s odmoymas mogolbygsmo 0bogs@m®o, GmIgalsi aoshbos Lbgs
F9BIO0Emds (g0 y@x0), g0y IgHomol 3md3egbl 0bogo@dm®mnsb (Fomgao).

2339 bmb6dgB G a0 35B0BgHol dodGomswpo JoMmmdgdo Fgdwogsos:

D) @gojaos 9bws 303pobsdigmdegl obgmbso@o, Gmd  gdgogoegb@mdols  FgdEogndo
2oblolabmgMsgo  jomombgdo  3@sGogymse  dgdmdomo  9gbos ogml  jmddengJldo. slgmo
3033 gJlgdol  s@oda@omdols 3mbl@obds 9bos oyml dognbg 9dbodgbgerm. o3 O™
2oblolabrmgMago  jomombgdo 9bes [o®dmJdbowgl dg@oe-0bogs@Bm@msb ¢9xuem  bsgagdo
Jpa®omdols 3md3agdll, godg dosmo jmddegdlgdos 3md3engJlmbmsb.

2) dgwog® dgogs> blbo®gddo (Mmdgemms pH<3) (o®dmodbgds bogangd dwa®omo dgogs
3033¢09Jl-bog@mgdo. dpa@swo 3Md3egdl-bogBmgdol Fo®dmJdbols bganls 9fymdl  blbs@ols
PH-0l s3s@engds. 00gdi3s, dewogd Gydg blbs@gdbdo (pH>10) s@0bodbgds ™ Jlogmdden gJlby@o
bog@mgdolis s Loggerggo gomombgdols do®mbowgdols bogngdgdol {omdmJdbs;

sd@ogo, pH-ol dmigdye ©mbgbg dgbobo@bybgdmaw, ao@odgds ¢bws [o@dmgdogls
39989090 blbodgbol gomgdmTo, GmImgdoi 3sbygbmdgb pH-ol yo63399e0 360dgbgemdsls.

S>do@mds(3 3o00mbms 9d9B gLbeds TOIGICHES 5d05 39 -0998 9@ e oM gdmdo
(NH,OH + NH ,Cl), &> pH=8-9.

XV.2. 3033@gJlmbdgddHaemo 35@0d3M0l 0bwojs@m@gdo

30330 gJbmbdgBO g a5@0@gMmgddo 0bogoBm@gdom sdmygbgdymmos dgBoaremJhmdnano
060 5B3mEgd0, OMIgwgdoz  [o®InJdbosh  IgBom-ombgdmeb  Igmgdogn  3md3engJly@
bog@mgdl. 5dsLmsb, 3md3agdlols gg@o goblibgogwgds 0bwogs@m@ols msgolynsemo gm@dol
BgOobopsb.  ygzgeobg bdodoe  asdmoygbgds:  dgogs  JOmad-dogo  L3gaoseygdo  (gHomJemd
dogo T oby JOmdmggb dogo);  Bgogs JOmId Igjo-goydxo;  Ig@gdlowo;  3odmJs@gJobydo
ooligg@o.

dgogs Jomdmggb dsgo, 567 g@Hoorfbmd Jsgo T — o6sbymo bowmgdsgos, dobo gddo®yero
RoOIgmmss  C, H;0,N,S (bob. 6). 53 Lowgdosgol sbombls HInd* G909 >®gdo aoohbos

@PYAOK0 dJBIOZo.

OH
| OH

N=N —  N—50,H
o

NOg
b5b. 6. Jr3mpgb Fsgob bBGaIB a0 a0 RerGdsans

9o s 3500mbgdmsb opo FomdmJdbol mgobolgmdse Fomger 3md3agdly@ bsg@mgdls:

Me* + HInd> < Melnd™ +H "
@G0  @gobobg®se
fomgeeo
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AOomb B-l blbs®oon as5@0dg@olsl Melnd™ —oli  jmd3engflo o0dangds, @oasbsc

dgBomol 0mbgdo gzo3d0Mwgds  GGogmb B-U gogogrgdomn I@g03Eg JMI3ggdldo, bmeoem
HInd” -0l 56006930 a0mg09ds blibs®do s 560498l ol @oudy §9Obs:

Melnd~ +[H,Tr]*” - [MeTr)”” + HInd> +H"
Rgobobghore  PBIAYe 230%70 mPRo
foorgaro
Rg0ol 3geoamgds d3390@s@ dgbodhbggos d5dob, @m@s pH = 8-10, 5do@Gmd go@odg®sl
obgbgb d9xg@ymo bocdggol (NH,OH + NH,Cl) 3dmbsfomgmdom, @mdgmoi obgo@@smgdls
aodmymaomo H -0mbgdom gsdm{ggam 3705056000,

Indgfbowo  CHN Oy — (o@dmopagbls 39@379@mdgegol s3mboydols do@ogols (bob.7). o9

0beogo@dm@ol  sbombo Ind® g0l @gojiosdo FgBomms  3o00mbgdmsb ‘dggngHogo
3033¢094Lgdol Fo®dm Jdbom:

Me** +Ind”™ = Melnd"*

domadxm-  Fomgaro
00lgg@o

gL 3033 gJlgdo bogmgdoe da@Mswos, oy 3mI3ewgdlgdo GOogmb B-msb, sdo@md
2500@gO0LSL Me**-ols 3o00mbgdo  9353d0MEYbosb  FAMoemb b-L, bmaem obpogo@m@ols
5bombgdo MMz gdosh blbs®do s 5bodgdgh ol @@y m-oolgg@L:
Melnd* +[H,Tr]*" - [MeTr”” +Ind” +2H"
foogeo 989G I0 980090 Jomghxe-

ONH 0
NH ¢ C  NH
D=C C-N:CQC:O
NH ﬁ ﬁ NH
0 0

b5b.7. da@gibowol bBEaIB a0 90 ReGdgans

A®ogmb B-U 3o@d@l s©y9bgb 56 dobo [mbszol Lowowols dobgogom, b LEsbps®Egdol
dobgogom, @mImgdlsi [oMImowygbgb dg@omyg®o mygmos ob CaCOsz. dom byl [mbszgol
blbosb gobboggdyee HzSO4-Tdo s dodyogm (yewom 1000 dgo-dwg. LEHsbos@Fygao blbs@ols
20033979 A3 gemdsl (20-25 dgm) Goddsggh H®oamb B-l bLbs®om JOmdmagb dogols
dmbos{oagmdoon s godmomgeosh Fo@®b.
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XV.3. 3m33e09Jlbmbdg@@geo as5@0dg@ol 3gomeogdo

dM32an g bmbdgBGos do  godmaygbgds  soBoBg@ol 4 dgmemo:
1) 306053000 go@0@3OS; 2) 9395°006305;
3) sengo@0dgBOyg@o 3oB0GH3MS; 4) 999z geols ao@0dg®e.

1 06530050 35B0BgHs — o 04gbgdgb 03 dgdmbgggsdo, GmEs 3bmbdogros obwogs@m@ols
F989M30L  dgoxq0m  yosbgms ((3gEromgds) Lodmenmm  (gdgogomgb@mdol)  §9@@Eown do.
dog o 0moW, Mg2+-ols, Baz+-ols, Sr2+—ols, Caz+—ols, Zn*-ols gomombgdo  dgodangds
2ob0lobOgdmb F@oemb B-mo  as5@odg®om, obpogsdm@  dyagdlools dmbsfoa gmbdom.
sdobomgols Losbogrobm blbs@l goboboggdgb bodobbobodwyg wolFogodmgdyao  {yaoom,

Fgobx 09396 ©o 2oB0H3®sL  obpgbgb HYHg oMgdy (pH = 10), sdosgy®o  byxngaol
aodmygbgdom.

2. 92985506305 — >3 dgmmel 0ygbgdgb dgdwgy dgdmbggggddo:

d) OmEo 2oblolobwg@Msgo gomombolaomgol 9i3bmdos 0bogo@mmo, @mdganlisi yoshbos

3980G30b 33590@0 powalgars gfzogomgbHmdol Fad@owdo;
3) OmEe 69890 e blbs®do omombgdo Fo®ImJdbosb bogngdgol;
3) O3S 3md3egdl{s@dmJdbols Mgodios 303obo®gmdls bgans;
©) M3 olobeg@mgds Fyoeamdo ygbbow boagdgddo s@bgdyemo jomombgdo

(Bop: Ca®* — CaC,0, | —o; Mg™ —MgNH PO, | -80; Pb* —PbSO, | -80 > 5.9));

9 0m3s dopdmmobols Jgogase  bsgganggo  gomombols  goblobmg®s gg®  bg@bogds
Losbogobm  blbo®Tdo, go@o@gdobomgol Lokodm pH-ol 306mdgddo. 9398500630 0bsL
3033g09Jbmbols Lodo®dg oBo@dgos Mg-ol, Zn-ol o6  ULbgs do@oangdols bLbs®gdom.
Lboobo@obm  blbo®dl  9do@gdgh  F®ommb  B-L  LEsbs@Fygao  blbo®ols  (3bmdoan
@5mEgbmdsls  (bodomdgl).  blLbsdl  siEbgangdgh,  3md3egJLFs@dmJdbols @ gojiools
obob@ Y gdgmse s  go303900L  dgdwgy, A®ogmb  B-U 1006 @omEgbmosls
AoR®5396  dopaboyydols  dos@oaols  blbs@om. gdgogogb@mdol  Fgd@omol oy gbsls
>bgbgb Mg2+-0b 0bgdol dg@og-0boogs@m®on.

3. o@3@0dgBEH o 33300630 — 359m04gbgods 03 dgdmbgggedo, GmEs BOommb B-l
DAy JIgogdolol 3> m9 03 Jomombmsb, gsdmogmeas H -0mbgdol gdg050e 6@ 9@ 0
Gom©gbmds: Me* +[H,Tr]*” - [MeTr]” +2H" (Tr — BGogrmb B)

58 @AM Fo®dmJdbomo H -0mbgdoli 9305096 9® GomEgbmdol Lobrog@eggb @udom

2500H3M0L  Yggasow, R gbmma@omagobols  dmbsfomgmbdom  (sbyy  hggyewgd®ogo
S0 35 0dgBH Yo dgomom, dgogya-89dy®o 0bpogs@maol dnbsfomgmdom).

4. I9dpgagarol  3sBodgHs — ©o%1dbgdymos  0dsby, @md Mg™  -0mbgdo  0dagg0s6

3033 gJlmbmsb  bogmgdoe  dpadoe  3md3en gdl-bogOonls (pK(deSQw;]db(')60+Mg2+) = 8)),
300009 35m0mbms IMsgaglmds, sdoBmd my boggeggo dg@ogol jomombl dgg3®ggm

3033¢09Jbmb-III -0l dogboydosh 3md3engJll, 53 WML JodEobsMgmdls yoigmols Mgsios:
Me*" + Na,[MgTr] - Na,[MeTr]+Mg*", Lowo: Me?* —3gdomos,  Tr—@Gomemb B.

0doll  2odm, ™3 Me** -0mbgdo  [o®dmJdbosh @G®oemb B-Lomsb 9x@em  Jpydow
3m33ag-bogoml  (PK > 8,7), gopdg Mgt-ombgdo, ododmd  dmigdgmo  Ggsdiool
Feobobfmamds go@onbsigergdl do®xgbog. odmdgggdie Mg2+—0m63?)b GoB®o396 B®oenmb
B-L LASbsO@ Yo blbs®om, JOHMAmygb dogols (0bpogs@m®o) dmbsFoggmdom s sd@ogsw
Lobwg@oggb Mg2+-om63?)0b 50 9bmdsls.
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IV 65§ 0gno
0530 XVL sbogrobol 0bb@®9dgb@yemo dgmnmegdo.
90 9JBOmaM530dgBO gm0 s  3m@gb30m3gBH Yo sbsgobo

XVLL sbsgnobol 0blG®9dgb@yeo dgmmepgdol s@bo, gemsbogoysEos

0bbBGd9bB e  Sbsemodl 0g3mgbgds Gobogygdo ©s Bobogyd-Jodogdo  dgmmegdo.
blbodgbols  gobogyg®o  mgolgdgdols  0bGgblogmds —f  300©3003OM3IMOE0Y@o0s >3
blbo®gddo s@OLgdbyaro bogmogdgdgdols 3mbigbd®s@oolbs — C o gl ©odmogdyegds
aodmobobgds  dgdpgao  geo@Igmom [ =kIC, Lowsyg f— o@ol  blbs®ol  gobogy®o
0gobgdgools 0b@gblogmds, k—s@ol  3@M3MAOE0YEmdol 3mgxn0309630, boaem C— blbs®do
b0gmog@gdol 3mbi3gbd®aios. dog: Mo 9ue™m IgBos CuSO,-ol 3mb3gbd®szos blbs®o,
doo 9uA® 063 gbloydoe oby dygdsess dggg@omo CuSO,-ol dgdizggemo blbs@o.

30bogydo s Robogyd-Jodoygdo Igmmegdo  LF®sxzozss s bylGoe dgogagdlss
0dg0 93056, do@5d 000bmggb L3gEoo@yu® ©s d30MoEE0Mgdya 535MoG@al. o3>, my 0d dg-
ool dg@hggs [o®dmgdl mgommb Losbsgrobem bogmog@gdols d9bgdosb odmdpobo®g ©o
09 5dm35b980L domgogolifobgdom, Gmdgelisi Jobbo olsbogl Jodogml-sbosgo@ogmlo.

sboarobol 0bbBEG 9635 G0 dgmmygdo ogmRs bsd doGomse xg aRo:
L. m3@ogg®o dgmmeo;
2. ge0gdBemJodoydo dgmmeo:
3. Jomds@mydogoygmo dgmmeo.
0530l Ib®og mommgyeo gl dgmmeo ogmegs Msdegbody Labgmdow, 3g@dmg:
Mm3B3042%0 dgom@ol bsbgmdgdos:  S) jogmIgB@os; ) BOBHMI@mdgEMos;
d)  byBawmdgh@os; @)  HyddoodgH@os;  g)  b3gJHomgeEmdghas g gdobogdo
139 Oogy@o sbogrobo; b) MgR@sJGH™IgE@os.
JEG0395G g0 sboarobo — ©oxdbgdoymos m@o  blbos@ol g9@oll Igoo®gdsby,
Omdgeomoaob  3oMggero  blbosdo — os@ol LEsbps@@yamo blbsdo, ®mdgaendoi [obolifo®
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bgee300bg. 0mbms blbs®To po@soligamol ybo®o ©odmgowgdagaos IgBogol d9bgdobyg ©s
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Lbgopolbbgs dg@omolomgols bbgopslbgobso®mos. my dg@ogols Qodxo@s hodggdygmos s@o

Vyoe@o, o@sdg bgdolidog®d Lbgs blbs®do, Gmdgaoi dgoiegh o3 dg@domol dgdgger

do@ogols, d5dob gOHNn@OMY@s JodEobos®gmdols m@o 3Omzglo:

D) 3gpooll go®go@ ol bgosdo@owsb blbo®do  0mbgdols go@sligens;

2) Lofoboowdogam 3@mi3glo, by dg@omols ombms go@sbgans blbo®owsb go®xoGol bgwo-
300bg. dopomoms, mymool odxgodol dgdmbggzsdo omby@o Goamds sbg hoofgdgds:

7Zn’ = Zn** +2e

od M@ 30m3gbl de@ol LiGsgse ©sdyos@egds Fmboslfm@mds, Gmdgaoi dmd@sgo
oby  obsdoy®os,  go. OMOlL gOmgyedo @sdegbo omboi gowsgs bLbs@do  dg@ools
B0ORoA0sb, 0dgbogg ombo  gosgs AmolL  0dogg gOmgymdo  blbs®owsb  dg@omols
R0OgoRA0L  bgosdo®dbyg. dgGomol BodBoRowsb blbo®do ombms gowslbgmol godm, dob
bgs30mby Foddmodbgds gangdd@mbms Loko®dg s bgosdodo sodyb@gds godymegomso.
R0OBoRAoL  godgmgomo  sdygb@yemo  bgsdo®o  doobopsgl  blbo@Tdo  s@Lgdyeo
o gd0moE sdgbBmo 0ds39 dgHomol gomombgdl. jomombgdo mogl dmoy®osh QodxoEols
b90s30005b s [oM3M0Jdbosb ogbomn ©sdnb@ e 5gbsb.

od@0a 0, IgBomol  go@goGols s blbs@oll dgbgdol Lobwgodby Fodmoldbgods

G530 gegdBOaao  Rgbs. gHM0 Rgbs — sMolL  PoMymPoms  sdybF o  IgHowols
B0ORoAol  bgossdo®o, bogm dgmdg B9bs g0 — FoOGoROL bgs30OMSb  mogdmy@omo

3om0mbgdols ggbs. LFmAge gb m@dsgo gagdd@amo 39bs 356530Gm393L g.F. geogdd@m@ol
38960500l [o@3mJdbsl. 53 3B gbiosmmol bowowyg ©s b0dobo  @sdmgopgdymos  go@-
Bo@ols s blbo®dl dm@ols 0mbdodmizgerol dods@mmnygamgdols ©s 0bFgblog@mdaby. dog@sd,
@o©a0b53 dgHomol BodgoRol mgolbgdgdo doMomspse Iygdogos, do@md 3m@GgbEosaols
ooy  ©sdmgoegdgemos  blbsdol 0g0lgdgdbg obyy 0d blbodol 3mb3gbd®soiosby,

Gmdgaendoz Hodggdbymos gangdB®megdo.  0d gergdomwelb, Gmdarol 3mdgbiosoemrol Jobyw-
goo  dbxgaremdgb  bosbsarober  blbosmol  ymbigbBmoGosdg,  gfemwegds  0bpoysdmdaamo

ILIJE B 20.

0dobomgol, @md obglobwg@mm  0bpogo@magmo g gdBOmol  3m@gbiosao, dsb
SoMgdgh  dgmdg g gdd@mel, Gmdgalsn  gfmwgds  Fawe@gdol sby  bBsbosHB gm0
JeIIBOmo. >3 gangdBOmeols 3m@Ggbaosgo 3o blbsdols 3mbEgbd®sicool dgEgeomn 5@
9bws  dgogomml. dgosdgdol gargdd®mesw bdoMse 049bgdgb [ysedswols ob 3grs@obols
g 9JBOmgdl, @Omdgamms 3mGgbiosgro 0—ol  Gmenos. GmEs dgos®gdol  gangdB®mweols
3m@gbgosgo 0—ol Gmaos, 35Tdob goangsbabo gengdabBol gengdd@emdsdedmsggdgemo dsars
((730’) BO0s: Ex EOGQ E‘H;]Q EOBQ 0 _EOGQ.

JIIBOaam 3B gb;05el, Gmdgaro  Fo@mdmogdbgds dgBdsemols bsdggdolbsl sdsgy
PBoeol  Igdigaaro  ghmo  bo@dsarmdol  dsioanol  blbs do 24 C-%y gFmwgds

bsbos@Bamo  3mBgbzosero.  momnmgyw  dgBogl  aoohbos  mogolbo  LEsbsdF o

3m@Fgbgosgro, Omdgmoi  [o®dmodbgds 03 Jodoyg®o  @gsdiool  dgogyow,  @mdgeroc
Foddmodmds dg@ogol hodggdolols dobogg do@ognols blbs@do (3bGogoo 11).

4gges 090300, Omdgeoi Jodpobs@gmol g gBOmogdby, [omdmowygbls  gobyge-
S0EA 9600  MgoJ3090L. Go3 YROM  YodymBomos IgBomol  LEHbs@EYmo  3m@gbosgo,
Joo 9RO segomo  aobigdl  0po g gdBHO™mbidL s YROM  SEgoms  0gobygos.
fgoamdo@ol bBsbosmdaaro 3mBgbizosemo Bmeos 0 gmendob. >do0fHmd yggas ol dg@owo,
Omdgero gobmoggdgmos (ysgdoadoyg LEsbps®@ymo 3m@Ggbiosamol bOwol dobgogom,
>@oepdbgb  Fyomdoel dmmyggmye Fyomdoesdey, Fysmdopol dgdwgy dmmsglgdgagdo
30 = 390 >@o@p9bgb.
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OMaM@ 3 50gbodbgm, 3mBgbomIgBMosdo 04gbgdgb Mm@ Lobol gangdd®mols:
1) dgomgdols, o569 LEsbps®@ Yo gangdd®mwo;
2) 0bpogs@mOY@o g g]@Omo.

3b®ogno 11

bmg0g@mno IgGosmol LESbps@GgEo 3m@gbioseo
bo@dogy@d Fgomdswol gangd@Omwmsb Jgos@gdom

Li*+e = Li’ -3,045
K'+e = K° 2,924
Ca”+e = Cd° -2,866
Na*+e = Nd° 2,714
Mg*™? +2e = Mg° 2,363
Al” +3¢ = Al -1,663
Zn* +2e - 7Zn’ -0,763
Fe™ +2¢ < Fé° -0,440
Ag"+e - Ag° 0,799
2H" +2¢ = H) 0
Cu™+2e = Cu’ 0,337
Pt +2e = Pt 1,188

bBsbpsmBaer sby daoo@ydol gangldbmwgdl dogyamg69ds:
&) bBsbpsdBaao  [ysadoeol  gengiBimeo, Hmdgol 3mEgbiosmo 0 gme@ols
Ao@os. ol dgoagds  3eoGobolspash s mogo  osBsGYPmo ozl daws@obols  Lodsgoo.

g 9JBHOmeo  hodggdygaos 1IN dgogol  blbo®To, bmenm  gangdBOmeols  bgos bofogeno
0d4mxgds [gomdswols s@gdo. [gomdoo go®asm oblibgds 3ans@obol bo'dsggdo  (bob. 9);

3)  bGobpsddgmo  Jrmdbgghgbaol  gagddhoeo  —  oyo  gepgds  §aoEbarols
dogogemolbiogob,  @mdgeoi3  @ogs®ymos  AgCl-olb  ¢ggbon  ©s  hodggdyemos  KCI-ol
3M6396AM0@ gy  blbs®@do. o3 gangdBOmwols 3m@Ggbigoseo E=2,200 gmen@ol, bmeom
9 9JHGmeols gargdB@mJodog@o Lol gdss: Ag/AgCl/ KCI (bsb. 10);

8) UbBsbosmdaamo joamdamol gengidahmeo — Gmdgmoi dgopgds ggeEbaolifymols
3960Loaob, GMAgeoi gmbded@dos gogmdgamol ggbsbmseb —Hg,Cl, s wogs@ygmos KCl-ols
blbo®om. gogmdgeol gangdBOmeols 3m@gbiosgmo  E =0,243 gmen@ol, beoenem dobo  gengd-
Ao Jodoyg@o bol@gdss: Hg/Hg,CL/KCl (bsb. 11).
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bob. 9. bob 10. bob. 11.
LbEobps@mG o LbEobps@G o bEobps@G o

Fyoemdools Jeomaggdbamols 3o m3gemols
I29JOBOR0 I29JOBOR0 I29JOBOR0

0bEOJBMH YD JeIJ3IRISL Jogyg:gbgds:

S)  JansBobol  gergdBHm@gdo, Gmdegdo  aodmoygbgds  3mBgbEomIgB@osls @
30609 JB™dgB®osdo;

3) 0bpoysBmEGaao 390 baolFyamol  Fagmmgsbo gengdd@meo — opo [o@dmopagbls
3o30@o@l,  Omdgmoi  dggemgdgmos 39O 3beolymosh  dogrmbmasb.  gg@mEbaolifysao
doenmboab hogoobgds 35300 >®do S dm{ggmogl doligob, 02,0 3od00ygbgds
300@ 53390 ™MgB®0sTdo (bob. 12);

8) 06@o6BmGamo Jobol gavgdd@meo — opo [o@dmoagbls dobols doenl, G®Igano
dmermggds mbge jgeaosbo dobols dy@mymom. dJobol dogno s3Lgdyeos 0,1 N HCI-om,
@mdgaendoi Jomeglgdyaos Jameggdbamosbo gangdd@mwo. o3 g gdB@mool hodggdolsls
Lbosbo@obm  blbs®do  {o@3dmodmobs 303 gbgosmms  Lbgomds, ®opasbsi  Losbsgobm
blbo®do dgmago Fysmdo-ombgdols 3mb3gb@®sEos goblibgsggdbymos dobol  gangd@@dmwdo
sOLgogemo 0,1 N HCl-ol 3ob3gbd®oioobogsb. o3 Lbgomdol dgogyoe  [o@dmodmdbs
303 gboseo, O®MIgEoi 3OM3IMOGE0YEos dobol gegdd®meol bgosdo®by [ysedsw-ombms
3063963 @5300bs. Jobol gangdB®meo aodmoygbgds  3m@gbzomdgd®osdo (bob.13).

7/_///‘111
~|--}-Hce
- [ = Aq/AqCE
| LEF A/
./Hg g
bob. 12. bob. 13.
060035@ ™GO0 0600 35@mAOgEo0
3903beoli{yaols dobols gemgd@®meo

V30003560 gergl@dmeo
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XVIS. geogddomeamo 3mBgbiooarol 3obbs bomgdms
693650 356G mangdom.

389630998 G a0 g5 bmdggdol bggds

3039630393050 gegdBOmoygmo 3m@F gbzosols sdmogdyegds blbs®ols jmb-
(96G@>305bg aodmoliobgds 69@6bB0L g3sobBmargdom:
E =g +QO8IRIT g o
nlF
Lbowo@: R— o®ob 9bogg@logny@o aobydo 3mblEobds o opo Gmaos 1,987 goa/a®ew.;
E —s®olb gegdd@moygamo 3m@gbGosgo;

E, -560b LEsbos@@ygmmo 3m@gbiosgo gman@gddo;

T —53bm@ad o 3933900 a0s 395060l aGoaligddo ©o ogo Gemos 2980 K;
n—39¢o@ol 0mbols ogobaygemdbols badolbo;

F— go®opgol Gogbgo, ®mdgamoi Goaos 96500 3y mbols;

C—5@0l dgBogol ombms 3mb3gbd®sEos blbs®do, dmeno/a.

09 dbgoggemmdsdo dogowgdm o3 QoEIgsdo dgdogom dgedog Lowowggol, dsdob
0,058
n

AmamO ;3 o50gbodbgm, gagJdOmeymo 3mBgbiosgols goblobwg@olisl, 094gbgdgb ™o
90 9JBHOm©ologsb dgdwas® Lol gdsl: ofgosb ghmo gangdB@meo Fo@mdmoagbl 0bwogo@m-
@9al, Gemdgaeoi dg@dbmdos®gs Losbogobem blbs®do ombms 3mbgbd®sEool d0ds@m, be-

e dgm@g g gdBOmeo — 5ol LEsbps®@yaro, b9 Jgoos®gdol gergdd®mwo, Gmdaols 3m-
®9b@oogo dgdogos s 5@ 5M0l oMo dygmo Losbosgrobm blbsMol ‘dgoygboammdsby.

aogaby@o  gangdgb@oll  gangdB®mdsdmd@eggdgero  dogns  Goaos  3m@Fgbosmol,
Amdgeroi [oddmowagbli Losbosgobm blbs®ol dgoagbogomdols dobolosmgdganl. g.d. dognols
aobmdgs Mm@ g gdd@meEl  dm@ol 3m@gbiosgms  Lbgomdom dogmbg @mymo  sdmEobss,
@oa5b53 dodgol hggyegdbdogo 2sdbmdo bgaols(ym — gmen@dgd@do, 53 dgdmbgggsdo o@
aodmEagds. gomAdgRtbyg sygEomgdmse dmbegds ©gbol dogrol @obsga®yo, @o3 dmag399L
2obmdgol  Emdogrgdsl. sdo@md  g.d. dogol  gobmdgs [o@mImgdl  L3gizosmy®  bgaolo-
Tymgdbg, Omdgmnsi  dmBgbz003950g60  gVmwgds  ©s gl bpgds  dsypmdigblbomydgaro
dgoremoo (bob. 14), GmIgaroi dgdpamddo dpymds®gmdl:

bgablLEol aobBmangds godo®@ogwgds: E =E +

gC

90 9JBOmEgdl dndol Fomdmdmdogro 9.9. dognols dgdbggodo dods@mnygangdom, @gmJme-
ol aogmom, [o®do@meggbh dywdogo ©gbols Fygodmlb  9.d. dogosl. dgm@Eego  gmb@sd@olb
d9339md0m Lobwg@Maggh 3m@gbEosmms Lbgomdols gang]d@megdl dm@ol dobsd, Lobsd o@
doow( 93> domo LEyeo 3md3gblsios. 3mad3gblsiools 3mdgb@do, @m@Es gangdd®megdol g.d.
dogns  ao9@megds Igedogo ©gbo Tyodmlb g.d. dogosl, gomgsbmdg@@ol obo®o ¢hggbgdl
Vog0do ©gbols s@s@Lgdmdsl, o569 ©oygds byamgeb oboymaby. o3 @M @gmJm@eols
hggbgooz  owsob@dgds. Limoge @gmdoeol  aosb@ols  dohggbgogeno  Hmeno  0dbgds
g0 9JBHOm©gEo dogolss.

@56M@>FAMA05Tdo  3mBgbomIgBO o aobmdggdolsmgol 094gbgdgb g sdM@sE M@0
PH -393® 9oL, Omdgamms bodygomgdomn 5GHo@gdgb m@o Lbobols sbogrobl:

) Sodssodo 3059600895005, 565 Losbognobem blbo@To (ysadsw-ombms jmb39b-
A®o300l goblobrmgde;

2)  0@0do 3mB96¢;0099905F00, 567y 3mE9b30MgRO Yo yoBoHgHs — gl s@ol Lbgswsl-

bgo 60300gMgdgd0l 3mb3gb@Mo30g00l Aoblobmg®s 3m@Egbomdg@ddgmo do@0d-
300l (gboom.
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 ar——

bob. 14.

4 3m3963omIgR @ ymo
3>bmaggdols
35403396LoMgdgemo LJgds

L. ©gbol Fyomm
2. dgmjothoo
3. 2omg56mdgHo
4. 9myJdHmRId0

XVI6. 306053060 3090896009395 00. @33mGsBmGoagaro  pH-J95@ 0.
bbbomgdol pH-ob goblbsdbmgms pH-3956% by

200053000 3089630099505 60Tbsgl bosbsgrobem bbbs@do [ysendo@-0mboms mb¢396-
B@5;ool, by blbbswol pH -0l 356bs bmg@msb. 30005306 3m@gb30039¢®05do 04gbgdgb do-
boll gergBOmEgdl, @mIganms hodggdolsls Losbosgrobem blbos®ddo dodwobs®gmdl ombms do-
doigers blbs@bs s gergdd@meol bgosdodl dm@ol, 3g@dme: [gosadsw-ombgdo blbs@o-
©5b 2ooosb dobsTo, bogm dobowsh — Losbsgobm blbos®do. ombms dodmgens dodwobs-
@9mdl Lbgoslbgs Lobf®osgom, @ol Igogaswsi doboli gargld®meol  bgosdodby  (omdm-
0J36gbs 3m@Fgbzosgo ws gl 3mPBgbioseo 0dbgds Losbsgrobem blbs@ol pH -ol, oby Losbs-
@0obem blbs@do [gsmdo@-ombms 3mbi3gbB®oiools Hmero. blbodgdols pH -olb  gobobmdow
04969096 @msdmds@mmozar  pH -d95093L, dmdgenoi Igoagos m@o bofommolysb:

D aoegoby®o gangdgbBo — oo dgoiogh g@mdsbgmob ©s3ogdo®gda 0bo o@ma e
(Joboll  gergdd®mwo)  ©o  Ygoodgdol  (Jemdgg@Ebarosbo)  gangdBOmegdl.  ogosb
0bEogoBM@ gm0 g gdd@meo  Hodggdygemos  Losbogrobm  blbo®Tdo, bmegrm  dgos@gdols

g0 9JBHOm©o — LEsbps®@ye bLbs®do;
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2) 35dbmdo bgelofym — Jobdy dmmoglgdgmos: H -ombgdols s OH -0mbgdols
3M6396¢®s300l Lgoas;  pH -ol Lbgosolbgs 0b@gdgoengdo -1 — ©@ob +19-0l homgerom;
$993905@ @0l hod@mggero; JmAg]Bomgdol hod®mggegdo d3xghgeo blbsmgdol dobgogom
Lgogol gobofmbolfmmgoemse. 25dbmd bgeolofymbg dmmsglgdyeos obggg pH -oli bgogmos,
@mdgool obo@o bmdogl pH -oll Lbgoosbbgs 3d60dgbgenmdgdl. mogosdodggmsw pH -dgBaL
hodmoggh gangdd@yer  Jlgando, ©ooygbgdgb  Fyomdow-ombgbol  wo  Jo@mJLogn-0mbgdols
063 g@35ebg o  hodOmggmomn  osygbgdgb  pH -ol ybgd 0bBg®gogml -l-sb +19-3gy.

Fobolifo®  aolynmeggdbym gagdd®megdl  hHoydggdgb  mogpsdo@ggmse  0d  dxg@ye
blbo®do, @mIamols pH sbanemlss Losbsgmobm  blbs@ol  pH -mob o ofs®@dmgdgb  pH -ob

Lgoeol 3@ gdBodgosl by ©oygbgdol dyxg@yemo blbs®ol pH -oll dods@m. odol dgdwgy,
am@Es  pH -3gdc@ol  olbo®o  ©oygbgdymos  d9xg@yga  blbs@ols  ‘dglodsdobo  pH -ols
d60d3bgemdabyg, g gBOmEgdl sdmomgdgbh dyxgdgmo blbs®owsb. 53 OML pH -dgBGolb

hod@mggangdo  asdm@mygaos,  hodgiabsggh g gdB@mwgdl  wob@omodgdygmo  Tyaom,
2o0d Mo gdgb  gogE@ol  Jomomwon ob  godylylm  bod@om. dgdwgy 90 9JBOmgdl
hoydggogh Losbogrobem blbo®do, olgg ho@msoggb pH -39@®ols hod®mggangdl s od 3mdgb@do
PH -393®ol obo®o ¢9hggbgol Losbosgrobm blbs@ol pH -ols d60dgbgenmdsls.

0bo5BmGao Jobol gargfBom@o dsar by dg@mdbmdosmgs s dob goshbos Gmgmdm;
B3065089bm3s, sbggg bsgemon, bbgs gemgid@mmwegdmsb dgwos@gdoon.

230G55639bm3s g mds@ymdl F9dwgmddo: 1) Jobols gangdB®meol 39dg3gmdom Lf®sgse
dg4o@©gds 3m@gbiosgmo dob bgesdo®bg; 2) gl 3m@gbiosmo 5@ s®ol sdmgowgdyero Lss-
bogrobe  blbo®Tdo ULbgoobbgs ©odgebpggerol o o3y gbgeol s@Lgdbmdsby; 3) dobol
90 9JBOMEd0 5300 gb00 058BsL0sb0s WS YoM mE Ibowgde.

bsgaro g mdsmgmdl Fgdwogs do: 1) dobol gangdBHOmEgdo dogosh gojobos; 2) oliobo
da@dbmdoodg o5M0ob Gydg blbo®obowdo, sdoGmd domo Lodysgrgdbon dgodangds Ibmeme
dgogg blbo®gdol pH -0l gobmdgs; 3) dglodg do®omoswo bosjero dymds®@gmdls 0dsdo, @™
Jobols gergdBOmEgdl aoshboso sbodgdmool 3mBgbizosero — gl 0dsls bodbogl, G®I dobols
g gdBOmegdol dopboms ©s godgms bgosdomgools mgolgdgdo asblbgoggdyeos, sdo@Gmd
aoblbgoggdygmo 0dbgds dogboms s aodgms 3m@Bgbiose gdocs.

sbodgB®ool  3m@Agbzosgols JglodEodgdemse, dobol  gegdd@meEl  gOmo-m@o ©Eg-
©odol 2obdogermdsdo ogmgbgdgb 0,1 N HCl-ol blbo®do, Gob dgogasi dobols dg@mnyganols
bgosdo®mo  bpgds  gROem  Ja@dbmbdoscg  [ysmdo-ombgdols  dododm  ©s  slodgG®ools
3mBgbEosgo d30MEgds, dog@sd 00 Ladmmmmme ds0bi 5@ Jogde.

odobomgol, @®d  aodmg@ogbmm  3mFgb3omdgBOgmo  2obmdgzgool  3mdogngds
sb0dgB Mmool 3mAgbosgmsb s sgdoMgdom, g g]BOmmwgdol 3mEgb3osmgdl  mogosdo®gyg-
o 5dm{dgdgb  d9xgOgm  blbo@gbol  dododm o sdol  glmpgds  pH -0l bysemolks
2M0IIB00935 359G a0 blbs@gdol Jobywgoom.

d8909@o0 blboMgdol bo@mggol gobdolbgoggdgero mgoligds dpamds®gmodl 0dsdo, G®A
donbg 3300y @omgbmdom 3mb3gbG®omgdgmo dgoggdol o6 Y@ ggdol sds@gdolisl, dsmo
PH 365]Boggmom o6 03gergds, sdo@dmd 0y 3953909 blbodl ©ogsds@dgdm  bgdolidogdm
Lbgs bLbo®byg, 35Tob 53 Lbgs blbodol pH 3®s]@ogyeoe dygwdogo aobogde.

3896007990505 o g39a05 g 8030397 gdaao 3R Haamo bbbs@ydos:
D) gBseado d3yaghaamo bsd@ggo — Gmdgmmoi dgoagds gHowols dgogologseb -
C.H,(COOH),, dobo pH 250C—%3 — 4,01-05;

2) sGIBsBam0 daRgHo — Gmdgmoi dgoagds 01N dds@dgogols (CH,COOH) s
0,IN 653®093dol 53gHoB0bogsb (CH,COONa). 53 botggols pH 250C-by — 4,64-00;
3) gobgsggeo d9gxngmo —Omdgmoi dgygds 0,025M  goaoydol wododmagmbigsdo-
bogob (KH,PO,) ©s> 0,025 M  Na-ols doo@mgmbas@obsgsb (Na,HPO,), 53 bstggols
pH 250C—%3 Gmeos 6,855-0l;
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4) Na-ob @gd®sdmésgo — 0,5 M  Na,B,0,00H,0— bscéggols pH 250C— 9,18-0ls
BOEo0s;

5 sdosg@o d9gg60 — 01N NH,OH +0IN NH,CI, pH925, 1=25C.

pH -393 @0l Lgogmols gm@gd@odgds dyag6gmo blbsmgdol dobgogom Fodogds dgd-
©gab50@5: Losbognobm odsdo osbibsdgh dyag@yga bLbsOL o hoydggdgb dobldo 0bwoge-
AOOY s dgosdgdol g gBOmEgol. gogsbmdgd@oli ols®o aosob@dgds s ogo b
©53599bmm  pH -0l 03 360dgbgenmdoby, @mIgamoi goohbos dygg@ge blbs®db. o3 Mm3g@e-
305L 03gm@Mgogb Mm@-Lodxg® o @OFIgbogdosh 0ds5Tdo, @M pH -IgB@ol Lgsams 2ofmbsb-
Fodgdgmmos  d9g909ao  blbs@ols dobgogom. sdol dgdwgy 9 gdBOmegdl  godmdmsggb,
hog3boggh, 2000dMoggdgh o hoygdggdgb Losbogobm blbs®do. Igdwgy ggemog ho®msggb
PH -393®L oo dolo obodo 9hggbgdl Losbosgrobem blbos®ols pH -U.

XVL7. 30960093950 aam0 8358053006 56 bo.
30396307995 % a0 3530B3H0L bsBo@gds
woagiaol, 6905@sem0oboz00l S Fobago-o@@agboor @Ysg3090 do

38960099905 30 3oBoBgHol s@bo dpgmds@gmdl 0dsdo, GmI 3mmermd96 ga055-
96330l FadbBoal s gb  [adBoao  dggbsdsdgds bssbsarobem  bLbs@do b dgydaan
IO Fyq0e93lb TmGol [o@dmjdboaro 3mBgbizosoemols 39004 bbgsmdsb. dempma3

50gb0dbgm, 0bpogo@m@ymo g gdBOmeol  3m@Egbaoso  sdmogdyaos  Losbo@obm
blbo@do Loggerggo ombgdols 3mbgb@@ozosby, sdo@md oy gododgds [omdmgol oo gdgol,

6goB@o@obozool ob gobyge-smwagbomo Mgodi30900L 300mdgddo, doTdob ao@o@Gg®ol dmdgb-
Gdo Loggerggo 0mbgdol 3mb3gbd®oos mobpsmsb dgoigergds s gl 25dmofgggl 0bwogo-
AMOY@o g gdB@mool 3m@gbiosgols dgiagemsboE. o3 3m@gbEosgol dslodsgy®o Dg-
geos  dmbgds 0d dJmbgBdo, @m@s dJm@osbs dmbgds 3mEgbEosol  2sbdlsbwg@dgano
0mbgdols dgdmdgs s gl Fg@Goao gdgogoegb@mdols §g@@ogos.

4ggemobg  bdodoe  3m@Ggb3omdgdegmo  2o@0Rgmgdo  aodmoyggbgds M@ mbomo
sbogrobol dgdgy @goji090do:

D) pogmgdgol @god30gd0;

2) bgo@@®ooboi00l Mged30900;

3) gobago-s@agbomo @gsdiogdo.

I beagbgdo 3630093908 a0 35B30BgH0bswdo:

o)  ®g5diool  yggamms gl Lobg  gbps  dodwobo@gmogl  Li®sgs s gdmo
dJodo@myangdom, g.0. g Ggod30gdo 3GsJBogyes dgydicggeo bws 0gml;

6)  9d308oebdmdol  Fad@Homdo by dmbegl  0bpogsGe@ymo  geylHOmeol
3m@3gbioseols dgledhbggo (33enoggds, 569 bob@mdo;

3)  bosbogrobm  blbodbgy  LEobpos@@gmo  blbos@ols  ymggero  sboaro  3m@E00b
5353900l gdgy Lokodms 0b@gbloygdo Im@ggs, Goasbsi 9egddOmomsb msgdmy®ogno
0mbgdol  3mbigbH®oEos oo  gobpgl dmgee  bLbs®To  os@Lgoye  ombgdols
3063963 @s300bY;
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©) 35000300l WMML, blbsdoll Jgwygbogrmds oi3gmgds s Loko®ms oM 339900
OO, O3 o3 blbodl  hsdmygyoodwgl  Tmbsl{m@mdol  sbosgno  gergdB@m@eao

303 gbzoseo. 5doBmd  Losbogobem  blbodby LEsbpos®@yeo blbo®ols  ymggero osboano
30 300L ©sds@gbolol, Jm@ggobmsb gOmow Lakodms 3m@Es bbom ©ogmgbgds s dbmamo
o>dol  dgdgy  dgodangds  Loosbsgmobm  bLbs®ol  sbogno  gengdB@moaamo  3m@gbiosaols
2obmdge.

3500®3Mol  Imbszgdgdo dgodgm 3b®ogndo, @mImols Logydzge by 539696 3m@gb-
30MdgAOYo 5B 0RgM0lL IO YL.

33503008g@0b dGao 03935 d9dmgsboods: SdLbobms ©gAdby soFSbgds Losbs@obm
blbo®by @ods@gdymo LRsbos@B o blbs@ol dmEyermds dJogrogo@d®mdom — V, boam
OOEbsGms gddbg — g.d. dogns E  dog@mgmen@gddo ob blbosdol pH s gl a®ox030
9h3gbgdl  Losbogrobem  blbo®ol g.d. dogrols ©odm ogdygagdsl LESbs®@ o  blbos®ols
JnEygemdoby.  3doxg0g3bg  IOayools  bob@mdo  Ygglodsdgds  gilp0g5emgbBmdol  FadmBoenl,

Omdgosbsi 9739096 39M39beoggmsdl sdlEobms @g@dby ©o  Aowsyggmol  g@Eogmo
9gbododgds  sododgmol  bsdmanmer  FadBoarl,  bogoe  bogganggo 0330696500
9993339035 blibod o Lobwg®oggh go®Igeon:

v INOW,
p=— ¢

v oo G

P — >@ob boggamggo 3md3mbgb@oli dgdggemos Losbogrobem blibo@do;
V = 5@0l 25803300l Ladmenmm §g@@Fogo;

N — 560l bEobps®@ygeo blbo®ols bo®dognmds;

L — s@®0l boggerggo 3md3mbgb@ol a@sd-9dgogoegb@ydo dobs;

Vo — 060l Losbsgmobem blbs®osbo ool dmiEyenmdbs, dan-To;

Vi — 500l gobo@o@@oe s@gdygmo Losbogrobm blbo®ol dmEygamds dan;
1000 —  @o@@osb dogogo@®gddo powsliaggsbo @oibgo.

38963079903 @ a0 35305300l bsBs@gds oanylaol,
6900550 bsz00l S Fobaggs-sm@agbom @yod3093 do

3obgobognmm  Ag” -ombgdol saydss 3mB9b;omIgBG G goBodg@ol Fgogsew Cl -
0mbgdom. 53olomgol  dgodangds  hogo@dodmm  NaCl -ob  bbbs@ol  gododgms AgNO, -0k
bbbs@oo:

NaCl + AgNO,= AgCl | +NaNO,

o3 250030l hols@oMgdmsw, 0bpogs@m@ygumo gmgdd@mool @Gmero dgydanos dgob-
Ageoml 390 Ebaol gangd@d®meds, Gmdgemoi Fo®dmowygbl ggdhbarol go®godsl, boam
Ygoomgdol  gangdB@meol  @meno  dgodangds  dgolbdgerml  gogomdgarols  gangd-
AOmEds. 35303M0L sbsfyoli'do Losbogobm blbo®do ko@dow 0dymagds Cl -ombgdo o

bbgs ombgdoi, Gmdmgdbo o  omdMoggh  gergdd®meygm  3m@9bosml.  godo@gaol
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30m3gbdo  blbo®do  mobpomsb  [o@dmoddbgds  AgCll -0l dmengiygangdo, OMIgEoms
blbo@mds dognosh d@odgs o sdo@md olobo godmogngdgdosb. ool dgogasw, blbo®do

@o@hgds Ag’ -0l 0mbgdoli dognooh 330Gy GomEgbmds. 3o@dodg@ol 3Gmiglbdo Cl -ombgdols
3M6396A@5G0s  Losbosmobem  blbs®T@o  mobpomsb  gdGodmgds,  bomaem  AgT-ombgdols
3Mb63gbRAMSG0s  goobwgds. @m@s  Cl -ob yggews ombo  dgodmgds  AgNO,-om, 359ob
Loobogmobem  blbo®Po 3ggm@s®  a50bpgds Ag-0mbgools 3mb3gbd®sios. Limego Ag™-

0mbgd0 2565300M39396 gagdGmEmo 3m@9bGoomols oM Imdol. sdodmd AgT-ombgdols
3M6396A@s300l  gob@s  bLbo®To  aodmo(gggl  3m@gbEosmol  333gm@  bob@mdl, @3

Jogmomgdl  gzogoegbBmdbols  FgdBoebg. gl FgdBoewo  dmmoglgdyeo  0dbgds
3039630393 Yo aoGo@geol dOywols dsJlodyddo (bob. 15).

E, 95 A
oEpH
' .
l
l
| o adognad
,/400% Ag*
.
o 2- -6 v, (Agm)

bob. 15.
NaCl-ols AgNOs3 - oo 3m@96(30m3g@O9eo a5@80dgHol IGO0

38960908 a0 35B0B3M0L  bsbsBomgdamoe  6g0B@Homobszoo0l  Bgsg;09 do
0b©0goGMO Yo g gBOmeol Gl SOy gdl — dobols gergBBmeo, boam dgosdmgdol,
569 LHobrs@Hgmo gargdhOmeel  Gowl - geamemdgmol gegddOmro.

aobgoboanmm HCI -0l 3098 96¢;00999¢8 % a9emo 3530583 NaOH -oo;:
HCl+ NaOH — NaOH +H ,0

0530530039@o0  35B0G3M0L  @oliofyoldo, do@oandgogoby  NaOH -0l ©s5ds@gdobsls
Tyomodo@-0mbgbols  3mbigbB@sios  blbo®Tdo  mobomsbmbomn Tgoigergds — dgdEodgds.
5>dol dglosdodobo, dgdxodwgds dobol gengBOmeol 3m@Fgbigosgoi ©s gdzogemgb@mdols
V9o BoeTo [o@ddmodmds 3m@gbiosaols bob@mdo.

bob@mdol  Lowopg ©odmgoegdgmo  0dbgds  Losbogrobem  blbs@ols  3mb3gb@®siGosby,
390dm: o3 dgBos  Losbsgmobm  blbsdol  3mb3gb@®sios,  dom  dgggmdo  odbgds
9d308580 96 ™0l {g@@oeTo 3m@Egbzosgols bob@mdo. aoblsgymdgdom d3390m@0 bobFmdos
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sdobolboomgdgano  dgmog@o  Igoggdol  ©o  F9@ggool  aododgdol  @godiogddo (bob. 16).

303 96(30m39BHO Yo a5B0B3O0L IO Yol spgds syEoergdgeos  gdgogeegb@mdols [gd@o-
ol bybEo aoblobwg@olomgol s goGo@g@ol Ladmermm §g@@ ool wsbswagbsw.

E,34 343+ 6.
36 PH

S

b. G,
VNQDH ()

I
I
I
I
I
I
l
|
—
3
bob. 16.
HCl -0 NaOH —o00 3m3gb30m39@@ 9o 3580@g@ol 36gwo

3eo@obol g gHOmeols hoTggdolols Fe?™  ©o  Fe' -ombgdol 9993390 bosbsgobm
blbo®do, G gdoz 0d4me3gdosb dgdwgy (mbsb{m®yer dpymds@gmdsdo:

Fe'* = Fe® +¢

3 o@0bol gangdB®megdby (o®dmoddbgds 3m@gbiosmo, GmIgmoi Gmemo obgds Fe®' o
Fe' -0mbgdols Fggnommgdobs. gl 3m@g6G0oe0 asdmomgagds gmGInmon:

[Fe®]
E =0,77+0,0580 , b :
X g [Fe+2] SQS(3

E — >0l 3gns@obols 3m@9biosgo;
0,77 — ool E;, 56y LEsbps@@gamo gobygo-s@oagbomo 3m@gbiosao Lol gdobes:
Fe? < Fe™ +e .

od @AMb 3esGobol gargdd®meby 3m@Bgbgosgols Fo®dmdbs brpgds dgdwgabsodsw:
JmoBobol  gmgddGmeo  0wgdl  gegdB®mbgdl  Fe’ -ombgdowob s  golggdl o
90 9JBOM6gol  Fe' -0mbgol. 53 dmgergbobge  ©o9dbgdamo  dens@obols  gengd@d@mools
2odmygbgds  3mBgbEomdgHOmo  asBo@g@olol  obgm  gobggeo-smwagbon  @gsiosdo,
AMAMO03> G060l 30356G0bol FeSO, -0l 305960039500 83560058305 @5dg56339a0b —

KMnO, -0b bbbs@om, dgogs s5G9dmdo  (Jsgsgmomoe, H,SO, -0l dmbsfoangmdon):
10FeSO, +2KMnO, +8H,S0, =5Fe,(S0,), +2MnSO ,+K,SO, +8H,0
FeSO, -0l blbodbg KMnO,-ols 30353 gd0m, Fe -0l 0mbgdols 30b396@®5(300 mobooms-
bmdom Vg9300©gds,  bomem Fe™-oli 0mbgdol jo — a50bGogds. gd3030e96@md0l {96 E0m-
o Joe(g30Lal, dmgmo @3obs ©s0gobagds s gowsgs Fe-psh  Fe-oli  dppmds®gmdso,
beoene  dmgeoo dobyobydo s gds, oby aoags Mn”—oggoB Mn**-ols damdo®gmdsJo.
sdol dgdegy  bLbodbg KMnO,-ol ko®do @Gomegbmdom ©sds@gds godmofgggh LolLEgdol
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MnoO,
Mn™
g gd@omeols  3m@gbzosaol 3339m@ bob@mdl. 3m@Egbzosamol bob@mdo gdgogomgb@mdbols
VaoBoedo doo 9xdm  333gm@os, (53 9uOm  dgBos  gobygo-swagbomo  3Gm3gLgdol
303 gbgosms Lbgomde.

Jobygo-smeagbomo  3m@Ggbiosgols  Fo@dmdbol, gl go  dgbododolo@  aodmofg93L

od  3mbi@gp e  d9dmbgggsdo, 3m@Ggbiosaols boab@Bmdo 0dbgds 33390000, @o©yobss

+3

bEASbEoOG Yo 3m@gbiosgo Loli@Ggdole: §e+2 =0,77 gogo@ol, boaem bESbEsOG Yo 3t 9b-
e

MnO-
3oseno Lol gdobe: MH—%ZI,SI g30@@ol. 3m@gbiosgol bob@mdo ©odmjogdygemos sa®gmay
n

Losbogrobm  blbodols Lofgol 3mb3gbd®oEosby, gg@dme: o3 Yg®m dgHos Losbsgobm
blbo@ols 3mbi3gbd®siGos, dJom IgBos 3mBgbiosgols bob@mdo gdgogoe gb@dmdols §g®@ogndo
(bob. 17).

E,gs A

ob PH 3:’3. 6.
I

_J

|
I
|
[
I
|
I
[
I
&

3.[:.5'. ru" PO
KMnO, (3)
bob. 17.

FeSO,-0l KMnO,-00 3m@g630033@M 90 35§0d3®ol IO goo
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osgo XVIL 3060275039800, 30ans@mg@sq0s, 33960395005

XVILL  3mboy]dmdgd®ools  s@Lo.
blbo@gdol gergJ@®mysd@ommdol 2soblsbmgms

26 3JB9B B a0 Sbsaobo oRdbgdaaros gengiBHmarodgdol fyaosbo blbbsmydol
JITE0859BoGM30b 3o bmdgs by  (Fgsggdol, Radggdol, Is@oangdol). g gJBHO OGNS

90 9JHOMA5IBoOMbS  2oblobwgdyymo  {9d3g@s@Y@ol wAmL gagdd@meo@ols 3mb3gb@®os-
300l 3Om3mAEoygmos. gbg 030, Go3 dgBos blbo®Tdo gergdB®meo@ol ombms @oibgo, dom

dgB0s g gdBO o ©gbol dosgns, Gmdgenoi ao0geol od blbs®do.

09 g 9dBOm@o@ols blbo®osb dyddgedo dmgomoglgdn e gangdBOmel ©s dogy-
9JOmgdbo dom gbols Tyo®ml, 35Tdob blbo®do googenols gargd®yeo w©gbo, G®Igol dogns —

I 25dmomgangds mdols gobmbom 12%, Lbowsi: I— o@ol gbols dogns; E— s@0l dodgo
9 9JBOmEgdbg; R— s@ol blbs®ol Fobswmds.

JIIB0859BsBm3s — L 3o o000l Fobosmmdol boFobssedwgaym Lowowg, dsdsbowsdy
L=%, boosz L — o0l gangdd@masd@os@mds. @opasbsi Fobosmmds obmdgds mdgddo,
5d0@Bmd gangdBOmasdBodmds 350bmdgds mdol bado@olido®m gohmgyendo, 396 dmo, ™oL

bbbsmol  gergdBEmasdBomm3s  odmyo@gdaeos: 1) blbodol  3mbigb@Gsizosby;
2) aoblbogno gengd@®maodol mgolgdgdbyg; 3) gegdd@mogdol bmdgdby, bgosdomgdby ws
90 9JBHOMgdl Jm@ol sdmAgdsby. dogomoms, @s3 dgBos gergdB®megdol bgwsdo®o s
@53 YBOM bogergdos doo dm@ols sdm@gds, doom IgBos g gBOmasd@otimds, AmIganlss
bmdoggh 53 gangdB@mwgdol dgdggmdom.

0dolomgol, @md dJmobobmb ULbgowslbgs gegdd@mogdom ho@do®gdygmo  aobmdggdols

VgoMgds, Lot gdbammdgh g9m@o g gdB@mysd@o®mdol 3bgdom. pam@o  ganglBGmssdBs-
G035 — o@0l blbbsGol gengdBHmgodBemmds, Gmdgamon 0dymagds 1 b qoGmmdol Jfrmby

o 1 bd dsbdognoor gGmdsbgomobsgsb sioargdae gangdd@megdl Im@ob. 3906 gaogddeom-
25dBoM™dol 5@b0dboggh X (3o35) Loddmermmo s 0g0 0bmIgds ol LI

blbo@ols gangdB@masd@odmds, 3o g gd@®masd@os@mdols gomgomolfobgdom, asdm-
0030 gos  BMAOIYE0m: L=)(G§, Lbowszr L — oGol blboGol gangd@@mgoddotmds, ©dol;

X — 50l blboGol jgmGo gegdddmasddodmds, mdol LI S — s@ol gargdBBmgdols

bgesdo®o (L&), boem d — s@ob gmgdOmEgdl Jm@ol sTdme@gds (19).

90 9dB@ e g9endo 0mbgdo Jmd@smdgb Lbgoslbgs Lobhds®om. sdo@md gohmo ©s 0yogg
306396GGsE00l  3Jmbg  Lbgowslbgs  gangdd®mao@gdols  blbs@gdl  aoshbos  Lbgowslbgs
90 9JHOMA5IBoOMbs. 0mboli Imd@smbols Lohds®g bobosmgds goblisjgm@gdaao Lowowom,

@mdganlsi gVmwgds ombol dmddsmdol #bsdo. 33-12 3bGoado dmygsboaos Lbgowslbgs
0b900L dmd@omdols gbo@osbmds.

Omaym03  gbOomopsh  hobl, yggmobg domsmo  dmd@omdol  gbs@om  bsobosmgds

Vyomdowols ombo — H, dgdwgy OH ™ —ol, dgdpgy g0 ©obos®dbgbo ombgbdo. sdo@md, odols
‘dglododoloe, danog®o dgoggool s danog@o i9dggdol blbo®gdl aoshbosm doomo s3ym@o

920 9O 53H>H M.
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00bms IdGsm30lb 9bsGosbmds (18° C-by)

G b@oano 12

ombo 060> JmdAsmdol 9bs@o
H 3198
OH 198.3
172 SO;” 80,0
r 78,8
Br- 78,1
Cr 76,4
NH,* 73,6
K* 73,5
NOy 71,5
1 cor 69,3
Y, Ba™ 63.6
Ag’ 61,9
Vi ca™ 59,5
Y mg™ 53,1
Na* 42,8
CH;COO 40,9

blbs®gdol gengdB®mysd@dodmdol golobmds@ godmoygbgds pman@sndol bowol bygds

(65b. 18), dmdgnols Jobgogomsi 539d9eos 206 JBM395 Go.

3O@®s9dol bowols Lgdoom gengdB@masd@ommds 0bmdgds dgdwgabsodsw: A s B {go-
Ao gddo ho@moggb (330 gdoe gangdBOye ©gbl. o8 WML gmen@sydol bowol mommgyen
2obdBmgdsdo [o®mdmodbgds gangd@d@dgemo ©gbo s od gbol dogns oM ogdyeo 0dbgds
3O @59dol mommgymo 33900l Fobsmmdsbg — AC s CB. bowol bgos @dm@do (AC)
0d4mxgds 3bmdoao, o6y Igedogo Lowowol Fobospmds — R. dgmeg dm@do (CB) 0dymegds
90 9JHOmd g, 5by Losbsgrobm blbs@osbo dy@dgamo —R . bowol Jggos @Hm@do (AB)
0d4mxzgds @gmdm@eo 3amaEego jmbdsddom (D). bgos Fm@ol dgs FgO@owdo —C dogdomg-
daos bopol ©osgmbogro, @mderols dgmeg dmenm  dodoa@goyeos I3MEeg 3MbESJB™Sb
g Jodbg (D). Lokodms gobolsobmgdml {oboswmdo—R . sdobomgol Ggmdmdwols dEmEego
3M6@oJBol  dgdggmdom, 9bws dogo@fomm @gbol dogol olgm gobsfomgdsls jma@sydols
bool  939M©9ddo, ™I bowol osgymbsgmdo ©gbo 3MoJHogygmow oO bps gowomwgl. o
dmdgb@do  byan-goagobmdgd®o —E, @mdgeroi ho®mygeos bowols @osgmbsgndo, ohggbgdl
©gbols 5Ol omdsls s dobo olo®o oEygds byenmgsb dohggbgdgeby. o3 dgmmel gfmwgds
JMI396bs;00l  dgorer@o, GMImol OMbsE gRo®egdgdo  gmm@sydol bowol (3o 3990
239000 Fobommdgdl dm@ols 0bgods:
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R: :Rb, >jgob R =R :
G
LA
1\R E Hm

)

2,7 3

il B
R —Rg

6sb 18: yoran@om ol bowo bjgds

(3bmdogro, s5byy Iygwdogo [obommds (R)

90 9JBOamdgog Lobsgobem blbs@om (R))
GgmJodeo 3zmEego 3mbdsddom (D)
3M@@o9dol bools wosgmbsgoo (C)
byyen-aoagobmdg@®o (E)

3@@o9dol bool  9390©gbdo (R, ©o Ry)

NN o

0d®025w©, Losboagnobm blbs®ols Fobommdbols — R _-oli asdmlom o>, ULojgda@olios
0o « Q x o) JR IO d

R
303mEgm AD ©s DB 9dbgdols (obospmdsms dgno®mgds, oby R—“ 09 Ggeodondeo ©sdbe-
b
©gbyg@os  olbgmo  dogmygmolopqsb, @mdmol oymazs ghmbso®os dJmger  Log@dgbg, dodob
bgdoldog® 9bdobdo Fobopmdbs 3OM3M@E0eos 53 9bbols Loa@dobs s 0dol boigeswe, GmI

go3mgem AD s DB 96bgdols (obospmoboms dggomwgds, R -0l go@dygasdo ¢gbws hogligom
AD > DB dbgbols Log@dggdol dgxneodogds Ld-om: R, ZRdli. 359 dol bowo I9domdls
b

dbomoe  3gomgdee  ©bdY, @opyobsi  dgrdogo  gbo  yedmofggzrs g gH@mogrgdo
Jmmoglgdygen Losbogobm blbo®do aoblbogro bogmogmgdol gangd@@manobls.

9@ 9dBOmol bgosdo@oli Iguomegds gegddBmEgol dm@ol s@bgdye ©sdm@gdslbonsb
>0l g gdd®ymo  dyeols  3bodgbgarmgsbo  dsbslbosmgdgaro,  @mIganbe glmwegds

JgIB@ a0 dawol duwodogs.
d2do@gmo  dyrob  dgedogs polmongmgds  go@dgmoen: K =%, 85906:
1

L:/\/%z)(ﬂ(, >gob: /\/=%- Mo©ob L:%, 530 md X:ﬁ'
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XVIL2. 300ps3060 3mboy]@mdgddos

S0603300%0 J09bEIJBMmIIBH0s by bbbs@gdol j0bi9606@sGool 3s6bs bmgms wsnndby-
aaos bbbs@ydol a5 m859556Gm30l ©sdmogdmargds by dsomdo gsblbbogro bogmogdy-
3900l 9933935 bmsb. 53 @AMl Lodogdgaro bogmog@gdol 3mbigb@@szools goblsbwgds
bgds Mo 0Mgdymo oby obsymegdosbo y@sgogzol d9d3gmdom, Gmdgmoi p30hg9b9dL
Losbogrobm blbodol gangd@@masd@o@mdols sdmgowgdymgdsl o3 blbsdol jmbigb@®so-

obyg — l/C

blbomgdol  gangdB®masdBo@mdols aolabmdsm s3bowgdgbh  LEsbos®@ygeo  blbsmgdols
bg@osl, @mdegdbdoi @Ebmdogros goblbogo bogmog®gdol 3mbi3gbB®oios o obgbgb od
bAobo®@ o blbos®gdol g gdB@maod@o®dmdols gobmdgel. dgdwgy dowgdyaro dgegagdol
boggydgganbyg 029096  aMox03L,  @Md@ol  SdLEobms  @wgddbg  osdgm  LEHIbsGE Yo
blbo@mgdol  3mb3gbd@oEos — g@/@, bogm, mOEobsgms ®ygddby — o3 blbodgdols
g gdBOmasdpotmds  —  L(mdol), ob  gyodo  gmgdd@mysddedmds  — x (mdo kL)
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