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9) mobwosagdgol dgmmom.

0mbdodmigemomno Jgmmon Lsi3agg0 30d3mbgb@ol 3mb3gb@d@siEool yolsb®wges,
09969696 0mbdodmigemom  goligdl  (0mbo@gdl). o9 omboGo SEbMMd0MLL  blbs®owsb
dbo@me  jomombgdl, dob  gomombodo glmegds, bomem g sebm®dodgol  Ibmemo
5bombgdl — sbombodo.

35083900l BHoagedo  smoglgogh  Loggemggo  blLbs®ol 2-3  deo-l s 3do@gdgb
3o00mboBol  5b sbombo@ols 35-40 do@zgoel. @opgmosb blbodl goosbbodgh, bmenm
0mbo@ol do®zgol, Mmdgerbgi3 sElm@do®gdgmos boggerggo 0mbo, smogbgdgb s@dmlishgbo
@95J®030L §390bg, ©553300095056 Fo@mdmJdboano 3@0lFoagdols go@dsbs s ¢gab.

JJbBEGsg00930b gmem@o — >0l bogmogigdol @obydo woygmyzol ghm-ghomo Laobgmds.
9JbBG529bGgoo  094gbgdgb olgm  m@aSbym  asdblbgergol, @mdegdlsi gobbosm  gbo@o
Vyommob  dgydggemoe  25dmodggmb  Fyomblbosdowsb  bogomdo  dgdogogno  Logganggo
3033mbgb@o.  gJbBOs0Mgd0bsmgols  5s@hg396 olgm  m@yebye  asdblbgangdl, Mm@ gddoc
3005 oblbgds bLogganggo 3md3mbgbdo, bmanm sbs@hgbo 3md3mbgb@gdo 3Gs]@ 03 geo©
ablbswos.  dogomomsw,  Fe' -0l ombgdol  gdbEodadizoslt  sbogbgb ©0gmogols  gmg®om
(C:H50-CoHs),  @mdamol o®dmbsi doowmgds  ygomgamo gg@ol @ 3obs Jenm®d(yomdowdgegs —
H[FeCl,]. gb Lo3ygoamgdols odgnggs aodmgymm @gzobs Lbgs 9egdgb@gdobasb, Gmdagdoi dob
Jpoglbo o@ Fo®mdmJdbosh Janm@owaer 3md3angJlgdl.

0sbpoagaol  Jgmmeo — 4yzgemsoby do@GHogo o 9g89JdNG0  LoTgogmgdss  ombms
oo 3mb(3gbBMoMgdese, Mm@Es  bogganggo  ombol  dgdgger  blbo@do  dgdyogm oMy
3o00mbo b sbombo, OMIgaolsi  gdoggb  dgbodsdolbo  @geBogom. o3 EML  bEgds
boggerggo 60gmog@gdols ggomol mobwsengdgs. sdMogs, boggdo msdsdmdl gmengddmaol

Amel, Omdgaog oMmggdl boggangg 0mbgdl. oy gbognos, M3 mobpsggdgs 989G YOo©
2odm0ygbgds 0d dgdmbgggsdo, GMES s@dmbshgbo ombo 0dymygds blbo®do “jgoeols” Loboo.

Sbo@oby@® Jodosdo 04969696 OTRPXUIOTE! NONUICPN ST 05bsdmgdggegdls
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[AI(OH),,Fe(OH),, FePO,], sbggg OIGPN Ty 0obpsdemgdgzgmgdls (Igmo@bs@moby s
(CH3),NC¢H4sN=NCcH4SOsNa, 009900080 5d0bmdgbbemanls, obey ©0dgomogols yg0mgeols
CcHsN=NCsHsN(CH3),). 930053 gbmds gbodgds m@asbygen mobpsdagdggangdl, @owasbsi olobo
25d00hg3056 oo LymgdBHondmdom ©s Ig@dbrmdos@mdom (103@s30).

I12. 350335303960 9AN0gAm 3533000 Sbsgroby®do
®35J(30900L IaMdbmdosM™Mdol 35M5dgR@gdl ool

>dmbohgb  dobodydl, Dbegdygm  3mb3gbd®sEosl,  begdye  dnEygEmdsl s
bogOgmo  2obboggdbygmo  blbs@ol  dobodogy®  dm@Egemdsl  dm@ol  s@Lgomdl
2obLob@gOYmo  MoboBoMEMbgdo s domgdoBogydo YOMogOmogdo®o, @oEasbsi Ladogg
35M5393M0 goblob@g®ogl sbogroby®o @godiEool gam mgolgdl — dy@dbmdos@mosl.

b g3gdodo godmobsbyds erddmangdoo:

1. m= C%Q{i-x V305. x 1 x 106,
Loo(3: 106 — s@ols a®adol goalaygsbo 3m9x03096¢0 dog0ma@sdgddo.

07 C%Qg.'()b bogeno, dm3gdgaos V%QB-’ d>dob:
2. m=(Vgpe X 1 % 106) : V%Q;j.

l-gno @I oEsb dgodangds sdmgmgsgmn C%Q’{i-:
3. Copgy= M (Vgog X 1 x 106)

04 dem399905 V%Q‘ﬁ-’ d>dob:

4. Copg= 11 Vg,
d9-2 gm@dgerosb dgodangds godmgmgoememm V"os;ﬂa-:
5. V%QB- = (Vgog X 1 x 10) : m
0% dmgdgos C‘bma-’ d5dob:
6. Vopg. = 1 1 Copg,

392 3m@dneoesb dgodmgds sbggg podmgmgommm  Vgg:
7. Vaos = (M X Vo) : 106

993 geoadgmorsh Fgodmgos psdmgmgsmmn Vg .

8. V806. =m: (C%Q’I}- x 1 x 106)
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IL3. bbo® B0 0mbms >@dmbgbols 306H™Mdgdo

bosbogrobm blbs®do ombms s@dmbgbolisl, Lakodms Vgdwgao 30MHMbgdol ©o3gs:
L 3060960305305

o0  goJBm@ols  db0dgbgamdsl  hggb 9339 893935600  sbogroby®o  @godogools
d20dbmdoo@mdols gobboangoliols (3gMdm, s@dmbshgbo dobodydol gobboangols @@ML).

2. pH — b3 Losbognobm  blbodol @gojiaool 03  0b@g@dgomol  ©oggs, Omdgeros
dJomomgdyenos dgmmeogsdo. dogomomsw, KCI-Ls s NaHC,H,O,—L dmceol @gojios dowols
bgo@d@oay® ob byl@ Igogs gomgdmdo, @m@s pH =4-7. bbgs dgdnbgggsdo s@ Fo®@dmodbgds
35800930l 30EAOMESOEAMSBAOL mgno g@olFsemy®o bsgngdo:

KCl+ NaHC,H ,0y, - KHC,H,0, | +NaCl
go0gdols
30AOMGSOGASE0
3. 39939055 7S

bm09Om0 0mbo smdmohobgds mmobols {9d3g@s@Y@sby, bmpog@mols smdmbshgbow, Loko®ms
dooo b adseno Bgd3g@MoBgds. dopdEomo :

Fe' —0mboli  s@dmbgbs  gomondol  @mpsbowon  begds  mmobol  $9339Gs@ sy,
Fomdmoddbgds Fomgao gg@ol @3obols Gm@sbogo:

FeCl, +3KSCN — Fe(SCN), +3KCI
@ 30bols
AmEsbowo

Na" —ombols o>mdmhgbs  joerodol @odoA®Msbmodmbs@om Fodwgds Looggdo, {omdmodbgds
0 gn®o gOolRsey®o bogngdo — bs@@oydol ©o30AMSbm0dmbs@o.

NaCl + KH,ShO, — NaH,ShO, | +KCl

bos@®ogdols
003006 M-
56003mbs§o

NH; — ombol osmdmbgbs 373539 A909900m begds dowsm 39339@s@@aoby, §o®dmodbgods
b3gogog®o bybol dmby gobo — sdosgo.

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

4. sbsarobol bsBs@gdol msbdodoga@mmds
09 Sbognobol  ho@o@mgdolol o  obs  orymo  dgmmwogsdo  domomgdyao
05630dgg30mds, 35dob doowmgds Lbgs g539JB0, 569 Fo®Imodbgds Lbgs bogdmo. dogsgmomas,

Mg -00mbols  5@dmbgbo bpgds bo@®oydol  do@dmgemlgs@on, Omdgools OAMLSE
aodmogmgs MgNH , PO, -0l ovgm@o 3@ob@sgy@o bogngdo:
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MgSO4 + NazHPO4 + NH4OH — MgNH4PO4l, + NaZSO4 + Hzo
0 ym®o
JHol@seamo

bagngdo
09335, gl bogngdo  aodmoymas 03 dgdmbgggedo, meg dogboydol do@ognols bLbs@L
©og5do@gom  NH,Cl-l 0dwpgbl, @md dgdpymddo NH,OH -oi 3035@9d5d o6  5dmofgomls
Mg(OH),-0l ogm@o sdoagyemo bogrgjol (o@dmgdbs. sdol dgdwgy (ggmmdom 9ds@gdgb
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. bgenoldyddengamo 0mbgdol gogangbs

Ni**-00bg301 5@dmbgbs ©odgmomamomJlbodomn [CH3C(=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,
Mog4s30Mggmsm, blbsdl  9ds@gdgb  NaF -l, Gmdgemoi  Fe' -mob  §o®dmJdbols  9a3g@
30330 gJbl—  Na,[FeF ]. slgon gmddggdlbdo o@OLgdymo @g0bs bgal ggwed  dgydenols

boggerols s@dmbgbsl. 5dol gdpgy blbodl 3539096 ©odgmogaemomJlodl s Mgdyamdgb
JO@mbyg® dopsimddmgdlygd bsg@ol — boggaol wodgmograomJlbodsdb.

I14. xa98md60g0, LgawgdGogmo, b3gEogosy®o Mgoygb@gdo

sbogrobol  Jodoyg®o Igmmegdo  woxgydbgdyaos  Jodoy®  go@Es]dbgdby, @mIagdoz
J0d@obo®gmdgb blbomgddo o 039396 bogrgdgdol, dgxg@ogo bsg@mgdols o6 gobgdols
Fo®dmJdbsl. sbogrobydo @godiogdo  GHodegds Losbo@mobm ™dogdBgdby aoblsbwgdyao

M95396@ gd0L (@godBo0ggdol) dmJdgegdoom. Sbogoby®o @95J30900 4ymggeomgol
J0dobo@gmdl aomgybymo 95393 gd0m.

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

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

N3IBMIN030 OodB03g00l godmygbgdom, Jomombgdols s sbombgdols yoblobwgmols Gomyao
sdm@Eobs  o0nygebgds @odwgbodyg do®@0g odmEobsdEyg, MomsE gmwgds ggmbmdos OMDY,
dOHMIobg, @godBogby.
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@95JBogl, OMIgeroi s0dmohgbls 0mbms Jgbwywym HomEgbmdsl (s@obsgemgd 2-L o

>@59dgHab 3-b), gfmwpgds bgangddoamo (wsdsbsbosmgdgara) @gogdogoe. dsysmomse, sbgmo
@95]B0g05 bo@®oydol JoAmMESOAH®SGH0 (©@goboldgsgs bos@®Moydo), GmIgamoi  smdmsohgbls
JOOEOMYms©  gooydol s  sdmboydol  0mbgdl,  mgm@o  3@obEogydo  bogngdgdols
FomdmJdboom:

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

@95JB0sl, @mdgeoi bodgoggdsl odanggs dmgdygeo 0mbol s@dmbshgbow dsTobscz
30, m@3o>  blbo®To  Jmbsfoggmdgb  ULbgs ombgdo, biggogoygado  @Ggsgdogo  gfmwgds.
do 00050, 5dmboygdols 0mbols s@dmdhgbo L3gzoxozg®o Ggsoddoggdos — IVg539 Go@ggdo:

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

5dosgo dgodgngds domgdyeo 0dbsl dbmerme sdmboydols do@ogngdowsb, sdo@md sdmboydols
s>dmbgbs  HuBggdom  L3gaogog®os  ©s 0o  dodobs®gmdl  bLbs®do  Lbgs  ombgdols
dmbosFoagmdols 300MbgdTogs.

9bs  s@0bodbml, @md  dgopde  L3gogoydo  Mgod@oggdol  Gogbgo  danog@
Jgbogoygamos. 9ddegmgl dgdmbgggedo, bomggdo s@Lgdyamo Lbgs ombgdo obiggg dgwosbh
M9oJ305d0 3mEgdge @goJBogmsb, ob dmdoggbh s@dmbsohgb 0mbl 3md3en gJl-bsg@mgddo.

IL5. sbsgnobyg®o dgbowdgs. dgdbomdsgo 9oy gb@gdo

boarolbdgddangaro  ombgdol  msgopsb  dmioargds  bpgds  bigioxomdo  bybboo,
Godganbsiz  “dobo@dgs”  gfmwgds, Gedmol  Eembsg  Jodpobs@ymdl  dsmo  dgdmdgs

2339 JbFs@3mdJdbgargdol, ©sdysbggaargdol sb sdwggbgargdol 8gdg9md00.
0336 dgdbomdsg @goagbBgol Jogyamgbgds: >dmboydobs s Gy@g IgBowgdols

(30560©9b0, OMESbo©gdo, BEHMO0EId0, BMbRSEgd0, MJlogsdgdo.

mEgobaar  d9dbowdsg  G958966890L Jogymmgbgds:  momIs@emgsbs —  NH,CSNH,;
wgobols dgogs —H,C,H,0,; 0dmbdgogs —HOOCC(OH )(CH,COOH),; 3g596dgsgo— HCOOH;
Lognoogol dgogs —HOCH,COOH s Lbgowsolbgs 3033ggdlbmbgdo.

bbgs 0ombgdol  aogagbs  s@dmbsohgbo  ombobmgol  @sdsbslbosmgdgan  @god3osby
©5dM o gdygeos o3 ombms mbigbBMsEosby s MgediEool hoGo®gdoli 30Mmmdgdbg. Lbgs

0mbols 3063963 @500l 35880 9bs de (39990 M95d0oby bobosmegds bwgd o
05bsgsMEmdom:

3@ Yo 0bogsthrmds = ComﬂmboﬁaBo ombo * Cbb;}o ombo
dopomomo,  Jogemm3GolEsmmlmiog@o  Ggodgos  Pb*T-bg Kl -0l dmdgrogdom, Cu’'-

06950l dmbsFoagmbolols bLbs®To, Jodobo®gmdls 0d do@mdom, mI CCu>CPb 25-x 9@.
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doobosdyg, b@gdymo MobogoMEMmbs Cpb : Cea=1: 25. blbs®Fo Cu* -ols 00bgdols yR®™
domaemo  3mbigbd®oiooblol, @godios bpgds s@sbsndgom, @swyobsi  Pbl, L -msb  gomeg,

aodmogrgdgds  Cul L o godmoygmas obggg I, 1. oy Ubgs ombgbol dmbsfogngmdolsls
@g95dzos 0@  dodwobsdgmdl  0dol  aodm, @mI o3 ombgdol  3mbigbB@sEos  brgdeye
0obogo®Omdobg dgBos, 35Tdob gl ¢35bslgbgambo “0bo®dgbdosb” (dgdmdgol abom) I@z039
3033¢09Jl-bogOmgdo.

20339 fbFs@3mfdboor  Lbgs  0mbgdol  bgemolbdyddemgano  gogergbol  mogowsb
5303, 0mbol sboarobymo Ggbomdgs gFmwgdes.

dogomoms, odmboydol Gmsbowo Fo®dmJdbol gmbdsg@mseb 3gdo @ydxo ggdolb
3033g0 9Ll — sdmboyydols BgB Mo MEobm jmdom @ o

CoCl, +4NH ,SCN - [(NH ,),[Co(SCN),]1+2NH ,CI
>dmboydols
B9BH>OMESbm-

30 @G>G0

03039 ©9539630 3060l 0mbgdmsb odanggs Lolbgolby®ow (omger bogOml — @jzobols
AmEsboel. dsTobowsdy, Mzobs byl 9daols gmdsa@ols s@dmhgbsl. sdo@md, Lssbogobm
blbo@l  mogpsedodggmoe  9do@gdgb  bos@@oydol  gHm@oel, @mdgmoi  dmdogh @ gobsls
303069 3MI3egl-bsg@mols Lsboom:

FeCl, +6NaF — Na,[FeF,]+3NaCl

od  3md3engJldo  dgbowdyamo  @3obs  S@o®  @goa0®mgdl  sdmboyydol  Amsbomsb.
doDobosdy, bo@d®oydol BEm@owo “bowdsgl” @zobols 0mbgdl. Jgdbowdsg @opsbols s@hggq6
3033 gJlgdols dpadomdols 3mblESbESL dobgwgom. myy 3mddengdlo Fo@3moddbgds Gmama;
Ygbobowd,  slggg, boggergg  ombwob, 35Tob  3md3angdbol  Jpydosmdols  3mblLEsbEs
bganolidgddangan 0mbmsb ¥bs 0gml @sdpgbodgxg® 390, gomyg jmddegdlol Jpy@swmdols

JO6LESEEHS Loggmgs 0mbmsb. Gopgsbsi [FeF,]” -0l dpa@opmdols 3oblgsbds B=11-10%4,
boam Fe[SCN],-ob dpg@omdol 3mbl@eb@o B=4-10° (9:0. 3530 gd0m by gdos), >doFma
@306ol  0mbgdo  0dmdgds  gAHMOoEY  3md3egJldo.  sbognoby@o  dgbowmdgs  FoMmmE
25dm09ggbgds  sbogrobol Fogoswy®d dgomedo s [ggmydo @godiogdol ho@odgdobsl. gL
bgdbo ohfo@gol o 5doMF0ggdl  sbogmoboli 3OmEgll s  LaTdyomgdsls odarggs ombols
>mdmbohgbow, 35Toboi 3o, dm@Es bLbsddo dmbofoemgmdgh Lbgs (bganoli'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-, b5bggmo@doyhem- s JoH05b5am0bgdoe. podmygmagb 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
sboarobol dgormwgdols 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  Lobyxo@sl
5053Lgdgh  Fymol 5d5boboby, 5dmIbgngdols mogowsb s@oagdols dobbom. blbs®ol sm@-
nJmmgds bpgds dzodg bmdol Goggergddo. o gm0 ombgdols smdmhgbs bpgds 2-5 Jan
Jogemools Lobxo®gddo, Losmols d0bsbyg, Lobogbg dobsbg b googydol 35@o®s goG-
RB0@obY. dog@mdgmnmeon dgbdgagdyeo sbogrobo dmombmgl Lsggmggo blLbs@ol 100-x 96
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®-Jodog@o  (0bLE®Edgb@og o) dgmmgdom. JOobEosmms  Go@dsl,
bmdgdl, s@bogmdol, ¥gdl >3300©9d056 dog@™mLm3To.

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

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

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

1) aobamgdoom (SodGmgodondo sbsaroba); 2) gobamgdol go@gdy (35bagbol dgomwa).
msgol dbdog, sodmefodondo sboarobo oymaps @Gsdogbody bsbgmdsw:
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8) 653Bondols BB Hs3mB3B0lb d9R9mgs

Sbogobo  ogydbgdymos  0dobg, O3 Loggenggo  bogmog®gds s bog®oydol
AIO®>0m@sBHol  do®ds@o (Na,B,0,00H,0) Ggogen 2obycdol  oeTo 3ens@Bobols  ob
bo@mdol dogmyaols dgdggmbdoon s dgobmdghb. sdol Jgegasm (o@dmolddbgds dgxg@oao
oS gbdo,  OMImgdloi poshbosm  dmigdygmo  ombolomgol  odsbobosmgdgemo  gg@o.

dogomoms, Cu’ -0l JoGomgdo smols 3bga, ©sdgobygge ©656T0 0dmggosb @adx ggOl,
bo@m seools (308, s@dEygbgen 3ds56Tdo — Fomgan 19@L (3bGogno 3).

G b@oao 3
6530230l BB HBS3B5B0L dgRgdgs bmgoghmo gargdgbdoom
boggeeggo gegdghdo sarols B9ga@go

537563392 965630 >mdpagbger 9d56To
Ni dofomnsgm-dyas Jdm0olgam-bsz®obgg®o
Co ERAN0 d9do @y®xo
Fe do§omsgm-4gomgeo 473569
Mn 00y g®o 9BIO™
Cr b@IgbBolbgd® 3{gobg dmd{gobm-ygomgano
Cu @AY 0 d9@as Fomgeoo

3) samols dgxg@golb @god;0950
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3Oob@saa@o

2CH3;COOK

Fomoy®o sbogrobols g30@s@glmdgdos: dobo Lohds®g s do@ogno dg@dbmdos®mdes.

d9-19 boszymbolb dgmig bsbygs@do @abds  Jodoyerbds
adge S5 Xaggee s od

V2. 3om0mboms Lyemgopyg®o jansbogogszos

LobEgdol  Logydgemoe  ©ogom

6.5.996 F95,0635 3>0n0mbgdo
©05dM 3ogbdyga gds

domo

202000 gomdsmnsb — HiS, @Omdgemsbsi olbobo {omdm]dbosh ULbgopsbbgs blbspmdbols

bogngdgol

b gowgdb.

Janobogoyoz0s gfmes (3bGoao 5).

5Jgob  godmdpobody, oI

3o bogogo0ob

G b@oano

3500mbms bymagowygdo jmslbogosEos

Xd9B0 3500mbgdo XdIBMIM0g0 bogngdms blbsmds
Mg5Jdogo
I K*, Na*, NH,', Mg™* —~ —
(NHy),COs, o6 0ggdgbdosb (NHy):S-om.
[NH3 o> NH4Cl-0b bogngdgdo: Jo@dmbo@gdo,
I Ba®™, Ca™, Sr** nobomdolsl] @I gdoa blbswos
Vyoe@o s blbswos
HCI-90
byganggoegdo blbswos
Ni**, Co**, Fe**, Al*, (NH,),S, HCI-Yo.
I Cr**, Mn*, Zn** [NH3 o> NH4Cl-ol bogngdgdo - Lyyagowgdo
0nobosmdolisls] s Jo®mJlowgdo:
Al(OH)3, Fe,03, Cr(OH);,
MnS, CoS, NiS
HS,S, bogngdgdo — Lbyyangowgdo:
1\% Hg**, Cu™, Cd*,Bi**, | [HCl-ob osbsmdolsl] | Hg*, Cu*, Cd*, Bi**-ol;
AS3+’5+, Sb3+’5+, Sn2+,4+ b‘ﬂ@?}OQ{]&O ‘QBBBOQO\)
NaZS—"Ho;
ASS+,5+, Sb3+’5+, Sn2+’4+-0b
byyenazogdo oblbgdosb
Na,S-Jo, momds@oengdols
FomdmJdbom
bogngdgdo —
Jeom@owgdo, GmIgngdoz
Ag', [Hg.]*", Pb™ 2N HCI 9blbowos Fyomo s
v 3obboggd e dgog9ddo.
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bgergowgio




baengopad jasb0%goyoGoslb goshbos msgobo bsgarmgsbgdgdo, 39&dm:
1) ol ho@omgdols Liodwgds 25-30 Losmo, @o3 @ 3sbygbmdl msbsdgodmgg Jodoy®o
Foddmgbdols 3mmbmgbgdls;
2) obosgnobol  dLgergamdboliols  2odmoygbgds  Imdfsdgangeno  gobo —  ampo@E{ysedswo,
5doBmd 235bsemobols ho@Go®gds dmombmgl L3gEosgg@a dmfymdomo mmobol s@OLgdmdsl.

V3. 35000bms HIHID sbsgmobygdo xa9agdol @obsbosmgds

bygangoyg®o  gansbogogozool  bogammmgebgdgdds ol [gbdogdo  ©osygbs olbgmo
3eologgogo300l dgdydoggds, Lowsi aodmygbgdyemo @ 0dbgdmes amyo®efysmdswo. sbgmo
geoobogogaios dgddbs dmligmgol 3gosqmaog®o 0bbGo@gBol 3GmRglm@ds L.yl mgds s
Jo0bms 53 bolBgdsl  dgsgad-Badmgsbo  garsbogoyoos  ghmws,  Gspgsbsg ISk

bogyadgense awggl jom0mbgdol ©odmyjogdaemgds dgoggémsb 36 B aBJgéosb.
LolBgds gomombms 6 xganlb dmoaogh ©@s ogo IKoedem  ogdo®ddos gmgdgb@mo

Jgds@Mgmdobmsb 0.0.9gbwggggols 3g@omya LobEgdsdo s gargdgbdms gangd@®mbyano
200 Lgools s@bsamdslmsb (bGogno 6).

Ggb@oeo 6
350000bms Xa9xgd0 3gogad-Gy@mgsbo gmsbogogsizool dobgogom
D Yin 3500mbgdo %379980L Esbslosmgds XdIBMS- bogngdols bogngJols
30 030 g8>50- blbsMds
M95J®0g0 | 39bgmds
I Li*, Na*, K, NH4" Jerem@owgdo,
b e goG9oo, - - -
do@mJlowgdo blbswos
Vygoedo
I Ag' [Hg "' Pb™ | Jeomcowgdo gblbswos 2N HCI MCl, abL6sE0s
Vyom@o o 2obboggdye NaOH-3o,
dgog96do HCI1-90
I Ca™, Ba™ Sr™* bogana3o®gd0 o H,S0y MSO, 2bl6owos
0blibgboob (yoedo wo HCI-3o,
dgog96do NaOH-90
IV Al¥, cr™, Zn™, Jod ™ Jbowgdo KOH M(OH), bLbswos
Sn*+, As™H* 538MH OG0, NaOH ko3
0blibgdosh do®d NaOH-3o
Ha6I9d o
V| Mg*,Mn* Fe, Jo®®Jlowgdo NH,OH M(OH), abLbsEOS
Bi**, Sp** 5@odgmA 9O 0o, NaOH NaOH-30
>0 0blbgbosb do®d
&GS 0
VI Co™*,Ni**,Hg™*, 30O ™ Jowgdo 5630 M(OH), bULbswoS
Cu*, cd* Fo03mJ36056 blibog NH,OH ko613
5d0o3o@Bgob NH4OH-90
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I s6omobydo xa9gol gomombgdos: Li*, Na¥, K¥, NH4". dom goohboom dgdwgao Log@omm
ngolbgdgoo:

D) domo doGoamgdo 9xgaHM, 3AO0LEAS@YG0 bog@mgdos, [yosedo go@aoe oblibgdosb;

2) 1 sbognoby@o x50l gomombgdl o@ aoshbosm xannmd@ogo Ggoddogo. Kr-ombols
0 NH4+-0(Y)632)015 LgangdBogdo @gsd@dogos NaHC4H4O6, Gmdgenoi dommsb odgnggs mgmdo

390l {g00a, 3@0oLEsmy@ bogngdqgdl:
KCl + NaHC/H,O¢ — KHCH404| + NaCl
go0gdols
300AMBIOGASG0
NH4C1 + NaHC4H4O6 — NH4 HC4H406l + NaCl
>dmboygdols
300AMBIOGASG0

3) I sbogrobydo xaunol gomombgdo Ayg@g dg@owgdos;
4) I obsgnobydo xa9x0L  gomombgbo  0dymaygdosh  Igbwgergggol  3g@om@yeno
Lbobi@gdol IA xo9%5do;

5) I obognobyg®o  xagnol  gomombgdo  dogzHmgbgdosb Sl-{]g@3836636b s gl
JOMEIOM0 S g gdBOmbo gobaspgdygeos dows Jg9d@9by;

6) I obogobydo wxaggol  gomombgdo  Fo®dm]dbosb  bygdmlgddo  Lodg@®ools
3°0000bgol, AMImgdoi gobodo®mdgdgb domo bog@mgdol Loddgo3gl, 9RgOMESL s Lyl
3@s@obozosl.

I sbsgmobydo  xangol  gomombgdos:  Ag's [Hgl™; Pb™. olobo  dpgdotgmdgb
3g@omeygao  LobGgdol IA, IIB o IVA «xa9agddo.  dopa@sd, dobgosgo odobs, oliobo

2590005690990 5M05b dgogy@-@ B mgobo  gamslbogogsiool gom xa9xdo dgdogyo Logdomm
0gobgdgools Loggydggenby:

D) 93905 gomombo danog@o 3mes@obo@m®on;

2) domo do@oengdol Yd@sga gbmds [ysendo gblbo@os;

3) dom goohbosm xyynmd®ogo GgodBogo — 3obboggoygao HCl, Gmdgmmsbsiz obobo
(o®3dmJ3bosb mgm@ 3@ob@Goey®d bogngdgdl Jerm@owgdols Lobom:

AgNO; + HCl — AgCl] + HNO;
[Hg,](NO3), + 2HCI — [Hg]Cl| + 2HNO;

Pb(NOs3), + 2HCI — PbCL| + 2HNO;

4) II sbogroby®o xR0l 3o0ombgdo Fo®dmdbosb jmd3egdly® bogtmgdl.

3903bel ao0hbos St g0 gdB@mbo  dos dBgbyg, dog@sd dolo mgoligdgdo dz39m@ow
2oblbgogogds I sboaobyg®o wagaol gomombgdols mgolgdgdoligeb. gl soblbgds 0dom, @md
S-9e09JBOmboll 03930 dgdpgy, 3gOEbero 0mgdl 3d'° ©d 44" 3MbR0a9as3090L, G533
25b5300mdgoL 39O banol 9bs®l, [omdmJdbsl Lbgowsolbgs @ogebagermdols bodolbols d]mby
006900 5 godmageobml oo 3md3agJlfsmdmd]dbgerols mgoligdgdo.

300GbEobyomo ogyoghyds ST gergdbol o 65™-gexJ&Gmbgdo  Bogggmghy-
3056 069G 3@ Fygoml, sdodmd Hg" dbgasm 0go6g9ds [Hg2]2+'8593.

39305 obggg 9903030 0690FH1m FTygoml — 657, og@ed YR@®M segomse Fo®dm 6ol
®dYb@osb ombl.
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II sbsaroby@o xaggol gsmombgdos: Ca™, Ba™, Sr™*. olobo 30930690396 3g@0omeeo
LobEgdol A xa9xdo s ogOmosbgdymo s@osb Igogy@-Gy@mgebo gersbogogzsiool gHm
X39Rd0 dgdegao LogOom mgobgdgdbol dobgwgom:

1) 3g-III sbogoby®o xa9n0lL 3omombgdo (o®dmowygbgb Gudg Ig@osgol;

2) 300 goohbosm Vg0 9 gBOmbymo jobgoag@sogdo: 48% 557 687, sdoFmd  S*-
90 9JBHOmbgdol ao3930l dgdegy 0gobygdosh m@IPbR0sb 0mbgdsdwg, MM gdlsi aoshbosm
069OF o obgool  gagdH®mbymo  3mbxgoayg®sizos (8 gawgdd@mboon dows dEgbg). gL
0{393L dom dpa®omdsl, Lyl@ dmmasdmobsiosl;

3) Ig-III sbogroby@o xagnol jomombgdol xaqxnmdMogo @gopagbBos — 2obboggdbygano
H;S04, G0dgenmoboig  olbobo  (o®@dmgdbosh mgo®  3@olomy®  boanglodl  baenraysdgdol
bsboo:

CaCl, + H,SO4 — CaSO4l + 2HCI
3o 3090l
bagegago

BaCl, + H,SO, — BaSO4] + 2HCI
d5009dols

bamegodo

SrCl, + H,SO4 — SrSO4] + 2HCI
LE®H™b30d0l
Lgegsdo

4) 39l sSbogroby®o  xa3R0l  gomombgdol  Jo®mJlbowgdo  derog®o BB ggoos:
Ca(OH),; Ba(OH),; Sr(OH),.

Va. 3smombns IV-V-VI sbsgmobg@do xa9xgdol sbsbosmgds
IV sbomobydo xaagol gomombgdos: ALY, Cr™*, Zn*, Sn*"*, As*.
domo Log®mom bodsb-mgolgdgdos:
D) dom0 xaynmd@ogo @gopagbdgoos 373039 H9dggdo — NaOH s KOH, &mdgems
V390md0m  ©d5@gd0lols  obobo  Fo®dmdboob s3xgm@gege  JodmJbowgdl, @mIgdos
338008 0blibgdosb ko®d Gydggodo ws doomgds blibswo dodogngdo:

AICl; + 3NaOH — AI(OH);] + 3Na(Cl
V3900md00m sgngdobols
dogdmJlogo

Al(OH);| + NaOH — NalAlO;] + 2H)O
oMdo0© bo@®oygdols
sgngd0bs@o

ZnCl, + 2NaOH — Zn(OH),] + 2NaCl
V390mdom 0000l
dogdmJlogo
Zl’l(OH)zl + NaOH — Na;[Zn0O;] + 2H,0
oMdo0 bo@®oygdol
(3063530
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2) 53 gangdgb@ms SIBMAJOYmmbs sdm{ggneos 0dom, G®md obobo dogzumgbgdboshb
P- 0> d- gengdgbdgdl o gb  P- @o d- m@boGoagdo go3obG®os, sdo@md olobo ‘dgodangds
‘dgogbmb gengdB®mbgdom;

3) 29x8m@IOgEo  gagdgbBgoo 3g@omeye  Lob@gdsdo 04089096 o sEgoegdls ©s
2obE s 9d o 5M0ob oMb Y@ sw.

V 56smoby@o xa980b gosmombgdos: Mg, Mn™, Fe’**, Bi’*, Sb*"*.
domo Log®omm bodsb-mgolgdgdos:

1)  domo  9ddogegbmds  ogamgbl (3gomgdo®  ogebagmmdol  bodobbl,  @owaobs
d93Lgdgero d5Jgm Amam@ 3 dmerm, saMgmgg do@mlfobs m@dod s gdo;

2)  bgdmombodbyamols  qodm, gl 9e0gdgbBgdo  sJBogdo  dmbsfogmdgh  gobygo-
>0 9600 @g5d30960;

3) domo bogmmgdol 9dg@gbmds dggg@oeos;

4) dom aoohbosm bofogmd@og dgglgdyao  P-ps  d-c@do@oen gdo;

5) obobo goMEsdagomo g gdgb@gdos, M@MImgdlsi aoohbosm Jo@ys© godmbo@geo
3033@ gJL{o®mdmJdbols ¢bs@o;

6) domo  XyYRMOG0g0  MgoagbGgdos NH4OH o NaOH, @&mdggdmsbsi  obobo
FomdmJdbosb s@osdgngm@ @y Jo®mJbowgdl:

MgCl, + 2NH,OH — Mg(OH);| + 2NH4CI

FeCl; + 3NH/,OH — Fe(OH);] + 3NH4Cl

VI s6ogmoby@o xaagol gsmombgdos: Co™, Ni**, Hg™, Cu™, Cd™.
domo Log@omm bodsb-mgolgdgdos:
1) obobo ao@adsgogo gangdgb@gdos, MmMIangddoz dodwobs®gmdls d- Jggd@ol dgglgods;
2) 35000 X39YBRMIG0g0 AgodBogos doddo NH4OH, Gdmdgrols Fggmmdon ©sds@gdolisls,
obobo (o®dmJdbosb doamJbowgdl, boenm dob Lodo®dgdo olgg oblbgdosb ws doowgds
blbowo jmd3eglyg@o do@oagdo, @mIagdlsi sdosgs@gdo gfmwgds:

CuCl, + 2NH,OH — Cu(OH),| + 2NH,CI
V3900md0m b3oangbdols
dog®mJLogo

Cu(OH),| + 4NH,OH — [Cu(NH3)4]J(OH); + 4H,O
£5@d5© b3oangbdols

53054580
CoCl, + 2NH,OH — Co(OH),| + 2NH4(CI
V390mdom 3Md5@Eols
dogdmJlogo
Co(OH),] + 6NH/OH — [Co(NH3)s]J(OH), + 6H,O
50050 JMdse@ols
53053580

39@omeygeo  bobEgdol 1 xayx0l gangdgb@doms dos@ogrgdol 9d@sgmglemds  [ysendo
blbowos, bomenm II, III, V s VI xa9gngdol gegdgbdms dopdmjlowgdo, gmlgsdgdo s
35Odmbo@gdo Vyoedo 9blbsos. 90 9d9bB mo Jobago-om©a 9bomo 0ngobgdgdo
©05dM300gogeos  dom  gobmoggdobyg 3g@omya  LobEgds'do. smEygbomo  mgolgdgdo, by
g0 9JBHOmbms  3539dol  Pbo@o sboloomgdm  Ig@omgdl, bmam  gobagomo mgoligdgdo, oby
90 9JBHOmbms dgdgbols gbodo sbaslosmgdm s@sdg@omgdl. gl @sdmgowgdymos sGmIms aoMy
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g0 9JBHOmbyamo  as®lgdol  dgglgdoby, SEMIms  bmdgdby s o  Ybodby, doobowmb
g0 9B mbgdo.

dgo890-09O™gobo  gamsbogogszools  g30@s@glmdsbo  godmobs@gds 0dsTo, @md  dsb
bog3dgeEo ogEM  35M0Mbms ©SIM 0P dgmgds dgoggdbmsb s BAYEggomob, SIRmME JHMds,
3033¢09J5Fo@m3mJdbs s Lbgs mgoligdgdo. sdslmeb, xaugnmd®og Ggod@ogem o6 godmoygbgds

2302000 gomds©o s sbogroboz 9u®m LiGsgsw dmsgdogds.

00bms  Sbogroby®o  gansbogogoos  aoblbgogogds g gdgbGms  dgdo®gmdoliysb
3g9@omeygen  LolEgdsdo, dopa®ed 5@ dgodemgds ol gyfmeme bganmgby®o, Gowasbsi dob
bogyygdggerdo g3l 20M3399e00  3obmbbmdog®gdsbo, @mdggboz  gogdo@Tdos  bog®omms
blbowmdolmsb, mJlowmns  Igogyu®-939dy®d  0gobgdgdmsb.  Goasbsi  ombms  mgoligdgdo
g Voo  2ob30@mdgdamos  domo  gaogddOmbymo  3mbgoggdsoom,  sdo@md  ombms
Sbogoby®  gaslbogogszosdo gombs ©s 0ds3g Xa9gndo bdodse agbgogds 39@0omgdols

Lbbgoeobbgs xa9890do dpgdbsdyg gargdgbGms ombgdo.

0530 VL. {gaool omby@do bsd@sgao. 9896 9o Loli@gdgdo
VLI §geol ombobsiEool mg®dmeobsdogy@o 3mbl@sbds

bggms  (yogo,  @mdgmoiz oG  dgogogh  dobodgggdl,  boboosmwgds  di3omg
90 9JBOMa5IBoMMmdom,  Gopasbsi  dobo  dmengsyengdo  ¥dbodgbgeme, dopa®ed  doobs
0'd@ gd056 0mbgdow. [ysmo Godoy@o sdgxm@gageo gangd@@mao@os:
H,0+H,0 = H,O" +OH"
gog> Bady  Baege  Bady
dodobowsdyg, Fgomdowol ombo  [goamblbo®@o 5@Lgdmdl  Jo®mJlmboydol ombols
Lobom, dog@sd hobo(gdol godo®@oggdol dobbom, [g@9b s@o H30+—b, NONAIG H" -1, 9-0.
H,0 = H +OH"
Tygeool  ombobsgos  dgdiggeo  3GmEgbos, sdodmd oy Il dogyygbgdo  3d3-L,
‘dgodangds Tyeol 0mbobsizools joblEsb@sl godmmgans:

X
aHJ, aOH’

=K,, Lowsi3: K, - s@0l (yeol ombobsiool mg@dmwobsdogygmo 3mbl@sb@o.
Ay,0

9JU39M039b@yeno@ bodmgbos, M3 @Gm@s t=25°C, K, = 1,8 X 10-16. Tyeool 1 goo@@o
‘dgoogl: 1000 : 18 = 55,5 Bemaol, oby [H20] = 55,5 dmano/an. 5Jg0sb 0mbgdoe ©obmEodogds
Vyeol dmangigengdol 3dbodgbgam @omgbmdbs: gmggero 555 dognombo dmangigeo@sb —
Jbm@me gomo. go. 0mbobodgdymo H' -ols > OH -ombgdol 3mb3gb@@oEos dognby
go®gs, 030 Dgowagbl  1x107y-0mbo/@.  Fymol  ©obo@hgbo  GomEgbmds  0dymegds
5M50b0boMgdbyemo  Jmg gz gdol Lobom. Goasbsi s@s0mbobodgdyemo  dman gsyemgdols
3M639bA®Ms30s 555 dogrombom s@gdsBgos ombobodgdymo dmangsgegdols @obgl, >do@Gmd

Ao 0030 gd> Fgedog Loowje.
Fyeool 0mbobsiEools gmblEsb@ols dmermds dgodangds dgdwgaboodow o®s0ddbsls:
a, xa, = K, xa,, = 18 x 10716 x 555 = 1 x 1014,
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fgoamdo@- @ Joedmjboar-0m6530l sjBogmdgdol bsdmsgaro dawodogo bowowgs, Isb
IFmgds Fyarol ombgdo bsdmsgaro, s@obodbgds K, , @s t=25°C -bg ogo Gmaos 1 x 104,
@Goaobsi [H] s [OHT] = 1x1073-0mb0/@, 530@md domo 5JBogmdgdo 3Goddogunmoe  dosmo
3b39bOG>G0gdol Hrowos: a,. Xa, = [H]x [OH]=1 x 1014, é¢m@is t=25°C.

dodoloady, bygms Fymolbmgol @ darogd gobboggdbymo  gengdd@mero@dgdolbmgols

[H] © [OH] —0mbgdol 3mb3g6d®s30900L bsd@ogmo 3@oddognmoe  Gomos Fyaols
0by@0 boddogemols:

[H'] % [OH]= K,
Tgeool  omboboizos  gbpmmgddyamo  3Gm@igbos, odo@md  @g-do@gaogl  3@obodols
0obobdoE, {9d39Msd a0l aobMomn 0mbobszools Fmboslfmemds gowsobsigegdl [ymols

Fomdmddbols  Fbodgl o K, o0bOEgds, bowmo  Ggddg@s@dgaol  dgdcodgdom — K, ,
AgoGEgds. [H] s [OH] 939300300 G09mem 5@056 ©535830019d9em0 gdmdobgnmab, dog@sd

+ KHZO - KH20
>O5LMEgl o@ o5@osb 0-ol Fmaoo:  [H'] :m s> [OH]= m
6go@Gsma®d blbsdgddo: [H'] = 1x107y-0mbo/gv;
953> bLbomgddo: [H']> 110730060/ g;
&209 blbskgddo: [H']< 1x1073-0mb0o/go.

VI2. {g4eool omby@o bosddsgano. [ysemdswols 3shggbgdgero — pH
s>  dodmJlogols dshggbgdgero — pOH

blbo@gdol  8go5006mdol  aodmlabgs [H] -0 ofg93L  3o®3399e  9bg@bayammdsl,
GoEaoboz oo Loowg dogosh d3zodgs o Fgoeagbl 1x107, obyy 0,0000001-U, Sdo@md
Vyogdsp-0mbols 3063963 ®>300l aodmbsbgobosmgols, bo® gogrmdgb Vyogdowols
dohggbgdaom, sby pH-ol Lowowoon.

pH-ol  Loddmam [os@dmwagdbs @0  @smobydo  Lodyggol 3o@ggeo  sbmgbdoligsb:
Pondus-35h396969¢00; Hydrogenium-{ysendso.

PH - s@ob [yoardo@-0mbydol ,mb0396(305¢00b 3sdmdbsbgaaro @Gogbgol ps@yergomo
503000 5 5H00d0:

1

H= -lg[H'] = lg—
p g S

6go@®oma@do blbs®gdobmgol: pH = —1gl0” = 7.
AdmGo 330GEgds  [H'], 85906 pH 0b@rgds ©s 30@0dom. Goi 956m dowsgos pH, dom
9BO® Hgdge blboso.

OMym@O3 3bmdogros, [ymol 0mbyg®o bsd@sgano Fmanos:
[H] x [OH]= 101 (1)
(1) 3obBm@gdols ao@mys@0ndgdon dogomgdm: 1g[H +Ig[OH]=1gl0™* (2)
lg[H']+lg[OH]=-14 (3)
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-14 @md aogbsmo woswgbomo Goigbgo, (3) 2obGmegdols yggems {9300 goged@sgancmm
-1 -y, dogowgdom: -1g[H']- 1g[OH] = 14 (4)

-Ig[OH]-560  [OHJ-0l  gotgmgomo  sombdomo  @oys@omdo, ol gfmogds
doamJlbognols 3shggbgdgemo s >®060dbgds pOH Loddmemno.

1
[OH "]
hoglgom pH-oll @s pOH-ol Loddmenmgdo  (4) Ae@mdsdo:
pH + pOH =14 (5)

(5) 2obdmangdols  goohbos  wowo  8b0dgbgermds  blbodgdol  @godiool  wsbsbslo-

S0 go@ o, 39@Mdme:
oy pH =7, 35306 pOH =7 s blbosco bgo@@sgy®os;

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

0y pH <7, 35906 pOH >7 @5 blbstho dgogss;

0y pH >7, 35806 pOH<7 s blbsto §y@dgs.

VI3, 0obogodpmds [yseds@-ombol 3mbi396@®s3000,
pH-Us, pOH-Ls> s bLbs®ol @mgsjiost dmeéols

G b@oano 7
dmog@o Jgogsl | 1 1071 102 103 | 104 10° 106 | 107 | - - — | - — -

306396¢Ms300
(3-9d3/ )

1| dmog@o 9ol |- - - - [— - - 107 | 106 10 104 | 103 102 101
306396¢®s300
(3-0d3/ =)

2 [HT] 1101102 103 | 104 105 10 | 107 | 10 10° 1010 | 10-11 10-12 10-310-14
(3-0mbo/g)

Z

3] blbsobpH |0 1 2 3 |4 5 6 7 |18 9 10 11 12 13 14

4| bL6s®ols pOH |14 13 12 11 |10 9 8 7 |6 5 4 |3 2 1 0

5 blbsdols dgogo bylgo dgogs | bg- bylo A9639
Hgodios o 6369
[URS
R
00
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VI4. blboégdol pH-ob goblobdrmgdol dgmmegdo

0ngoligdom

Sboaobdo

blbo®gdol  pH-U

Lobwg@oggb

Lbgowolbgs  dgmmegdom,

@dgeoms  do@ol  9do@Goggbos  0bpogsBmGaemo  dgmm@o. doGomsse 04gbgdgb 5 obwo-
JOB0EL, OMIgdoz 033e0sb 3g@dlL pH-ol Lbgswsbbgs 0b@gdgemgddo (3bGogno 8):

G b@oao 8
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 25dmdpobs®yg, 0bpogs@m®o omgol Lbgosbbgs 9@l (3b®ogoo 9):

3gb®ogno 9

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@gemo  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-
daa 9@l dgoemgdgh Liogobg s@OLgdge @gMgdl s gobygomy@dse 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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VLS. d99909e0 Lolggdgdo ©s dsmo  Jodoy@o dgroygbogomds

sbogobydo Mgod30gdol ho@omgoolsl, bdod dgdmbgggsdo (Jopomomse, ©oggdgol
A35d309090),  Lokodm  bpgds  Losbogmobm  blbs®Po  H'-ombgdoli o6  OH-0mbgdols
3M6396R®s300l 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 davogbo Jgogsl
ob darogio Badob Jio@g Gsm@gbmdol JodsBgdom, 56 Jiodgoo gobbsggdoom.

d99890gmmo  blbo®gdo  [o@dmowygbgb  gangdd@m@mo@ms  bodgggdl,  @mdmgdoy
39035396 9O Lobgeosb 0mbgdls.

399390 a0 bbbos@mydol Jodomy@o dgwopgbogrmds Fgdwogss:

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

2) Lyb@o K9dggdobs s domo do@ogngdols bo@ggo;

3) d@ogogazydosbo dgoggdols do@ogms bo®ggo  (b®ogro 10).

G b@oeno 10
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

VL6. d99596099e0 dmJdgrogdol Jodoy@o 8gJs60bdo

530 IEyM3sMgmdl d9xgMgmo 3dmJdgregdol Jodoydo 3g]560b30?

1) ogbbbsom b 3GIBB %0 3R9Ga0 bsGgg0l dsogoamoo 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  NHLOH,
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, @mdaol gogaswsi [o®dmolddbgds bLylbRo K9dg s blbs®oll pH o@  dgoigangdes:
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.

336b5 bmgdaamo  pmb;96H3G00b  Fgogsl o6 BaBolb 0d Gomgbmdsl, @mdgarar;
3aRgH oo bodggol 1 @oB@mby ©sdsBgdobsl, garol bosdggol pH-b ghiomo googaemon,
3IBIT L0 BIgoR™3s Jhm@gdo.

399090 bo@gggdo  godmoygbgds  oboenoby@  Jodosdo  dGogoen  ogngdgols s
BJOS© 95430570, oM@ 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 goggmM339m, Ol 60dbogl “blibomdols bod@sganols” (36gds.

3obgobogmo dsgsgoma:

BaSO4-0l 930090blbswo do@ogo dogomoglmm Fyeosh dodsdo. do@oanol Fyosgrmsb
dgbgoolols, wsofygds dobo goblbol 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®, asoboosh ©gdoEAsESE0sl s wsoagdgdosh.

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 LobJs®g Gmao brgds bogngdol asblbol Lobdo®ols. Fmbsbfm-
@m30lb sdys@ydol dmdgbd do doomgds bsxgbo blbbsmo. 3gBHgermygbye Lolb@gdgddo dodwo-
bodg 3Om3gLgdolomgols wsdsbosbosmgdganos ol, ™I goblbogro bogmog®gdols s bogngdols
3O0LEAS@gdl dm@ol dgxobgdobo dodobo®gmols Jbogrme m@o gobols Igdbgd bgosdo®by
©5 5M> dMAoQ0Mg bogmogMgdgbols dmger dobsdo.

Goasbsi goblbols s @omgdgol 3GMEgLgdo  ©obsdoy®d  Fmbolfmdmdsdo s@osb
JOMAbgommsb, dom dgodangds dogyygbmm dmddge dosboms gobmbo, Gmdaols dobgogom:

dgo®o  bogmog®gdol asblbol  Lohdodg — Vi 306©s300  3Om3m@Eoygmos  dyo@o
Lbgygaol bgosdo@ols Lowowole:

Vi= ki x P, Lowpog:

ki— 5@®0lb 30m3ma309@mmbdol 30930309630, 5b9y 2oblibol LohJo@ol 3mblLESbES;

P— 5@ob dgo®o gobol bgosdo®ol Lowowy.

F0bsbfmamdol  @odgo®gdolbsl  ©s Igedogo  Bgd3g@s@g®ol  ©@mlL, P ‘dgodangds
hogmgogrmo dygdog Lopoge, GMdgmoi  Gogbmodoge 1 - ol Geaoos, 35dob: Vi= K.
gbg  opo  aoblbol  LobJomg odmjzogdygeos  dbmgomo  asloblbgaro  gergdd®maodols
b6965by.

ombms  @oengdgols  Lobdo®g  3@m3m@ 0o dgo®@0  @obol  bgpsdo@ols, ombms
3M6396AMs300ls s blbo®do ombwms Jmd@omdols Lobdo@ols. @swyobsi P =1, sdo@md
o gdgols  Lobjodg ©odmgoegdagmos  ombms  3mb3gbd®sEosls s  ombms  dmd@smdbols
Lohdo®gbg (569 ombms sJBogmdgdbyg):

= X X
V2 k2 g asof’

Fbobfmamdol odyo@gdoliols, V2=V, doTolbowsdy,

X X =
k, Ao " o ki

d9m®9bso@se gl Bmamdbs dgoden;gds sbg hog(gdmm:
k
NJs _t

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

a Xa

Ba2+

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

2

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

bbbowmdol  bsdmogaro —  gFmwgds  dbgersblbbowo  gengiB@meodol  0mbos

SJB0gm3g9d0l bsddogarl, Gmdgama duwdog (BgdgmsBa®ms by Fomdmswpagbl dawdog Lowowgl,

o@0bodbyds boddmanmmo bb o o0bpyfbse dogfadgds od gargdd@memodol  qeGIaas,
Gdgan b0 @335 0. MY ombms  5JHogmdgdols  3b0dgbgarmdgdls  dgzgeomn  dsmo

3M6396RAM5309b00, 35Tob  dbgasblibswo  dobos®yamo g gdB@meo@obomngols  blbsmbols
653G gm0l bogowo gm@dgms Jgdpgaboo@ow hsofgmgds: [A] x [B] = bbag = const.

09 90 9JBOmEoBo  dgoagds ©oEILomsE S  YoMYmBomsw  sdgbBymo  ombgdols
000 >A®Aolysb, 35Tob 53 gargdd@merodols bbb  Fomaos dobo dgdoeygbgero ombgdols
3066960030930l boddogmols:  bbag = [A'] x [B].

09 9 gJdOmeodo dgoagds ombms m@o o5b dgdo @oibgologeb, 35dob bb FHmenos
4ggens 0mbol 3mb3gb@®Msiogbdols bod@sgmole:

b6MgNH, PO, = [Mg*] x [NH,'] x [PO,T].

09 g gdBdma@o@o dgoagds gOmbsbgeosbo ombgdols m@o b dgBo s@mIoligsb, ds5dob

bb — ol gm@dygasTo sGmdms  @oibggdo s0ggebgds Iglodsdol badolibdo, dop:
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b6Pb,(PO,), = [P*T x [POST.

50565x 9% blbs@mdo g gJBO ool 0mbms 0ombyg@o bsd@sgmmo bogamgdos blbsmdols
bod@oge by, 5do@Bmd s@sboxg® blbo@do bogrgdo gosgs bLbs®do dobsdwyg, gowdg ombydo
bod@ogemo aog@meogdmogl  bb -L.

bsxcgm bbbs@do g gBOmeo@ol ombms 0mbydo bod@sgmo Gemeos bb —ob.

bgbsxcg® blbbs@m do g0 9B m@moBol ombms 0mby@o boddsgao dgBos bb —byg, sdo@md
bgboxg® bLbs®do  bogngdo  [o@dmodbgds  Yg@m  osp@g,  godg  ombydo  bsd®sgeno
2o9HMEEgds blbsmdol bod®ogenls.

VIL2. psangdgs o goblbs Jodoy®d sbsgnobTo

Jodoy@o  obsgnobols  gHm-9O®m  doGomse  m3gAsiosl  Fomdmowygbl  bLbs®owsb
bogngdol aodmymazs. dogogmomsw, dodmEgmol Mgsd3ogddo gGodmme godmoygbgds bogngdols
2odmymas s 53 M95J30gd0ol Lodygomgbomn dgodangds bsghmgdo @oggmm gomombgdols @
5bombgdols 303999 Xy YBIooE, 5b godmgymm boMggosb (o 3gyeo ombgdo.

bbbs@owsb dysmo qobol godmgmapol I6G0gbl  gfmogds @sanglas, bmaner  dysd
Robol — gFmwgds bsgrggo. boengdl as3mymagh ob gom@@szoom, b 396G®0xYY0Mgbom.
aodmymaol dgdwge o o gbgb bogrgdol dgwygbogrmdsls.

4gges basgngdo ogmgs o6 @odog:

L 3®ob@oeydo bogngdos

2. sdm®Ogyeo bogngdo.
Moo 3oblbgogogdosh obobo gAM3sbgmoliysb?

—300LFsy®o bogngdol 3@olEGomgol goshbosm 353050 0bwogoysmy®o Gm@Is,
Omdgeroi  godao  hobl  dogdmbgmddo, Ibbgogro  3@olLFsegdo  sgogose  dglosdhbggos
NI 0MS(33

—3M0b@o@y@o bogngdol wodyiEdeEgdol dgdwgasi, dobo bsdlbgdgggdo 0bs@hybgdgb
03539 d0bogob LEOYIHYOSL o 3MobEogy®@ dglgdl;

— 3OobRoey@o bogngdo Yg@m LFGsgs© oggdgds;

— 3O0oLRoy@o bogngdo YBOM sEgoS© 25IMOYMBS AR EHIO0M;

— 5dmOFYmo bogrgJol LEOYJBH YOS JogOmlzm3ol J393s53 o dgobodbgds, Go@ysbai
dobo dgdoeygbgemo bogmogdgdol dmengsaegdo aobspgdygeo s®0sb 9fgbdogme ©s o
FomdmJdbosb s@ogoms® 3@ob@ogry@ dglgal;

—odmOggeo  bogngdo oMol gsdodo, ogo dbgeo  wobsgngdos o sSlggg dIbgans
2odM04MRBS 5B E3M00;

—odm@F o bogngdo dbgamsw 0@ gibgds;

bogngdo 9bps 533sgmgomgdegl Igdrgy dmmnbmgbgdl:

1) 9bws ogml dzodge blbswo;

2) 9bps oyml g@obESE @0, dbbgogds®mzgamgabo, sgoms© gbos 0Mgibgdmogl ©s
hJods gbs 0xgo@®gdbmogl;

3) 5@ 9bws goiegegl dobo®ygggdl ©sdydeggdol w@ML;

4)bogngdo 5@  gbps  goowomegl  jm@moy®  damds®gmdsdo  dgbsbgols,
3B B3Ol ©o 3@ bgol Ygdwaa;

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

bogmgdol Fo®3dmJdbolsls 30dobs®gmdls méo 3Mmzglo:

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

3) Lado®oldo@me d0dpobs®gmdls ombgdols dmengsgmgdoe [o®dmJdbols 3@m39Lo,
Gmdgeroi bom@Eogmogds bogmog®gdol g@obEsmyg®mo Jgl®ols gbgdmyool bodx by,

@53 YROM Eoos J@olFsmmy@o dgbdol gbg@os, Jon YROM sSEgogs ©s LYo
bpgds bogngdols Fo@dmdbs. dogogomsw, KCl-ol g@ob@omey®o dgbdol gbgdpos dgowygbls
163,2 33oe0/dmgols, beognm do@s@oiools gbgdgos — 159335@/dmenls. @opasbsi Lbgomds dom
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do@ol  dgowygbl 4.2 33o@/dmenls, sdo@md KCl-ol  aoblbs  30d©00bs®gmdl o6 9dmasb
Lomdml dmsbmddom, gbg ogo 3@mEgLo gbEmmg@dgaos. sbgggs bo@@sGgdbobmgolisi. Lbgs
byg@omo dgobodbgds AgCl-ol goblibol dgdmbgggedo, @opasbsi dobo g@obGsaydo dgb@ol
969@305 Goaos 212 335@/dmenols, boerem do@s@sEools gbgdaos — 188335a/dmenols. sdo@md
AgCl-ol 3&obgomy@o bogngdo sgomsm  [o®dmodbgds, e Ag'h-ol 999339ee GmIgarody
do@ognols blbsdl dggycmggem Cl -0l gdEgger Gmdgerodg do@ogool blbos®msb.

o gdgs oMo dgmos IMsgom BoJ@mdbg: o) boangdol dgdowygbenmdsdo dgdo-
3oo  gomombgdols s sbombgdols mgolgdgdbyg; 3) blbodol 3mb3gbd®siosby; g) G9ddg-
@@ 9O>by @) pH-bg;  g) blbo@ol 0mby@ dognsbg;  g) moboggdgol 3GmEgLgdby.

bogmog®gdol blbswmds ©odmjoegdygmos do@s@oiool gbgdaosbs s 3@MolGseydo
dgb@ol gbg@a0gdl dm@ols Lbgomdoby:

09 Eiopesg. > Eysog. — 356160l 30mi3gbo gabomgddgmoas;

09 Eiopess. < Eysotg. — 356160l 30mi3gbo gbpmmg@dygmos.

099 bomdol Gomgbmodsl, @Gmdgeoi Loko®ms 1 dmero bogmog@gbols 3@olGsmy@o
Jgb@ol  Esbodmgmop,  omgbodbogm  Qp ,  bomm  Lomdol  GsmEgbmdsl,  G®Igmog

aodmogmgs 1 dmao  bofomosjgol  do@s@oioobsl, swgbodbsgm Q. ., 95306 1 deogno

bogmog®gdol aoblibol Lomdm: beGoggmbob = Q.- Q.
Lbgoolbgs bogmog®gdgdol blbosmdbols Lomdem Lbgowslbbgss. dspsmomswe, NaCl-ol

Vyoe@o aoblbolols beBonbob 000 Jdol 5@ 033 gds, MoEasbss beGonbob = Q.= Q.
KNOs3-0l {goendo aoblbolsl, 3gd3g@s@yg®s 333gm@sm 93935, Goasbsg Q.< Qp.
boaem HpSO4-0l,  KOH-ol (go@@o goblbolol @gd3g@s@ycs d33900s0 o0b®ogds,

Gopaobsi Qe > Qp.

SOOMMaobymo s mEAxsbyo  dgoggdol  Pd@sganrglbmds  go@goe  blbogdos,
odmbsgarolbos dbmenme:  HpSi03; HSnO3; HSbOs.

4gge0s 99dg d300ge blbswos, 2sdmbsgmolios dbmemme G ggdo.

blibomdols dobgogom, do@omgdo 0gmezs MO Xy YBS:

d) danog@o dgogol do®ogngdo, Gmam®i [gbo, 3odasw blbswgdos, 25dmbsgemolos
dboame: BaSO4; PbSO4; AgCl; AgBr; Agl oo Ubgs

3) byleo dgogol dodoangdo, @mama (gbo, dgodgo  blbswgdos, odmbsgaolos

Jbmgme: Li* -0, Na® ol, K" -ol, Rb* -ol, Cs™ -0l do@oagdo, s39mgg bod@odgdo ©o

5G9H>HYO0-

Jodoy@o  gopgbogrmbols  ao®ws,  blbsmdsby  gogangbsl  obpgbl:  @gojiool
d0dobo®gmdols 300mMmdgb0; dm@goy0®g bogmogdgdoms 3mbigbB®sios; Ggddgas@yas.
on  bogmog@gdol  Gosmgbmds, Gmdgmon  goeool bbbsGdo Ammol  gom g9

JOmgaar do, Boaros  bogmog@gdol  Gomegbmdobs, Gmdgemon  Sdsgy @BMol  gHogae» do

339mogmas  dgs@  qsbsdo, sbgm blbbsiml  gfmwgds bsxg@mo bbbsmo, bmarem  3G0gblb

JFoegds  goxgmgds. boxgdo blbsdol  jmbzgb@®sios dmEgdgm  H9d3g@sdyesby  s@ols

d9wdogo Lowogy.
oy bbbosmol  ymbigbB@sos dmpgdaar  BgdigdsBamsty aRGhem  domsanos, gowy

bosxgmo bbbs@obs, sbgom bbbsmb gfmwgds bgboxgo.
bbbs@gdl, mmdangdon dgoisggb bogmogdgdol axdem bsyagd 069606 @5;0sl, gowdy

SHGOEYGaP0s F3xXJHId0bsmgol, gfmwyds mbsacgmo bbbsdgdo.
oengdgs  d0d@0bs@gmdl  mobpomsbmdom.  xg®  [o®dmodbgds  dogmosh  {g@oano

3O0LAo@gdo, oby  gOoLEsmms  hobolobgbo, @mIangdoi  mobpomsb  dlbgogwgdosh s

Fo®dmJdbosb 9RO Jbbgogo 3O0LE @ gdls, N 3OoLEs@ms NXd9Bgob.
@G0, Gmdgaroi bsgodms bbbs@gdols dgmggaol dmdgbBowesb Famoaro jGobBsgrgdol

fo@dmijdbsdoy, gFmwgds obpajpondo Iybomeo, Gmdgeoi  ©IMZoEgdymos  baagdols

0beogogomy® mgoligdgdby.
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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 o3 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 gangdd@mmo@ol blbospmds begds dgBo o3s3g 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 Amdgemo [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@®merodgddo

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

dsgsemomo I:

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: bbAgCI= 1,78 x 1071,

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

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

dsgsaromo 2:

CaSOy4] gblbowos dgoggdlbs o  GY@9gddo, odoGmd oo xgO gowadysgm  bbgs
bygbBoeblbow bog®mTo, 3g@dmE, 3oMdMmbs@do, MMIgeoi3 sgoms oblbgds ddo®dgsgsdo:
CaSO4¢ + N32CO3 g CaCO3 l, + Nast4
9 ®god3os  dopols swgome s bm@mdpg  doMbbowsb oMy gbog, @oEasbss

bbCaCO,= 48 x 10° ©s 0g0 5000-0m 6ojemgdos bbCasO,= 9,10 x 10
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0530 VIIL. 0sbsdgdmgg Fo@dmoagbgdo dgoggobs s 19dggdby
3696 gE-@mg@oll 3OMEM@oGY®ho mgmaools Logydgger by

VIILL 3go39d0bs ©o g99dggdols 3GOMGME0@ @0 0gmeos

Lgob®g ©@gboylo asbobogsgws dgogol olgm bogmogdgdow, GmIgamoi wobmEosiool
©Hmb (o6dndbops HY -0mbgdl, bogm gudgl — olgom bogmog@gdsw, Gmdgmoi wobmo-
5300Lols Fo®dmJdbows OH -0mbgdl. s@gboglols gergBOmeodyg®o obmEosiools mgm@os
boggydgamo  ©ogeem  bgo@@smobsiool, do@mamobols 30m3gLgdl, dyxngageo blbs®gdols
> (ygeol ombobsiool 3@mEglbols dgbfogast.

blbomgdol gangd@®mJodool dgdoamdds 2sbgoms@mgdsd ©osd@gois, Gmd s@gboyglol
0gnA0s  5Moybogg@logry@o  0gm,  @oEasbs  0go  aodmEagdbmes  gangdBOm@o@ms
Tyomblbodgbolomgol, bmgnm s@s(yoeblibo®gddo 00 5@ godmwagdbms, Mopasbsi gogs
sbgon 2569300 oG FomdmJdbows HY-0mbgdl, bome ¢gdg — OH -ombgdl.

36g30bogrmo dsgsemomo: HCl-ob 3sbbbs mbggoe sdosydo.

HCl + NH; < NH '+ CI oby:
HCl + NH; < NH,Cl

sdMogo, 53 Mgod300l WML (yoo o@ [o®dmodbs, o567 Igogol aobgo@®ogmgdolisls
39d0n 5O  brgds H* -0mbgdol  gOHmogOmnJdgogdbs OH -0mbgomsb, @oiE gfobssmdwgygds
>0 gboyglols g gdBOmeodyg®o wobmEosiools mgm@osk.

9L godBgd0, OMImagdoi gy moglgdosh s@gboylols gangd@@mao@ydo obmgo-
5300l mgm®ool  LobwgMgddo, dgodangds sSoblbols dgoggools ©o @9dggdol msbodgommgyg
Bobogm-Jodoyg@o  mgm@oom, Gmdgmoi gOnwOmPmse  dgodygdeggl 3@ bbBgeds s
@emabod 1923 [aal o dsb gfmwgds dgsggdobs o Radggdol sGm@marodado mgmdos. gl
0go@os  bods@maosbos  bogmog@gdoms  @mam® 3 [yomblbomgdobmgol, osbggg  9fysrm
blbos®gdobmgol. “BBmBmarodamol” bsbgarfmwgds mgmmosd doowem  0doBmd, Gmd dgog
-g@adaGo  AGm0gGoJdaegdol  Godio90d0  doGomse  dmdgsgody  0mbl  Fo@mdmswggbl
JBeBmbo (HY).

SOMBOEoB B0 0gmGool 0565635, dgogs Fomdmswagbl bogmoymgdsl, @Gmdgemo
33U;g3b 3BBEMEL H), boanem @ady Fomdmswagbl bogmog®gdsl, @Gmdaeoi Joog@mgdl o9
S0mEMbL. 3O gbLRgp-@myg@ols  mgm@ool  mobobdow,  Jgegam-gadadgo  3Gmigbol  s@bo
Jamdo®gmdl gogoesb 3GmEMbol gosgdsdo K9dgby. @oasbsi mogobygomo 3GMEM-
bgdo blbos@To 5@ 5Ol dmdgb, 5do@Gmd Fgogowsb domo dmberghols 3@mEglo 0bmero@gdyansw
30 o0 30d0bsMgmdl, 5@odge gmggmmgol dmogdwgds dobo qowsigdomn ¢9dgby. sd@ogs,
blbo®do gOMEOMYms© d0dEobs@gmdl 2 3Gmzglo:

308> 1 - H'+ gydg 1
g9dg 2 + H = 3g08> 2
oby: Bgogs 1+ 99dg 2 = qdg 1 + Igogs 2
dopomoms, HCI + HO0 = CI' + H;0"
dgogol 39992 g9dgl  3gogs2

>0 gboyglols  gangd@@meo@®o  olmEosool mgm@oobsgsb goblbgsggbom, 3@mEM-
@B YO0 Mgo@ools Mmobsbdo, Jgogols s gydol YOMogOmJdgogdolsl ymggemgols doowgds
sbogno dgogs o sbogno gydg. 3 M@dogo 3OMGHMEoG YO0 [mbslfmamdol waml, @gsiao-
>'do  dmbofoggmdls gydggdols s dgoggool m@o  [ygomo. mommgya  [Fyzoml gfmegds
“aaagdaemo” Jgogs @5 Radg, G535 035l bodbogl, ™I bylE gogol dgglodsdgds danog®o
B9dg ©o 3o@oJom. dspomomswe, Lyb@ dgogs — CH3COOH-L dggbodsdgds damog@o 3ydg—
CH3;COO’, cmdgmoi gbgdgogemsm 300g00mgdl 3GmMEGMbL, bomerem demogd x9dgl — NHs-U
Fgglododgds Lagbpo dgogs — NHy', Gdmdgaroi goeolgdl mogol 36m@mbl dbmgme danogd
19dgb.
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VIIL.2. 3g53900Ls @ 69dggdol gensboggogsos
3OMEM@oGHo mgm@ool boxgedggen by

SHMBOaoB gm0 ngm@Gool dobyogom, godmymigb dzsggdol Fadogs Bosgdb:

L gengd®®mbgoddsamado dgoggdo: HCl; HSO4; CH3;COOH; HNO;.
HCl + HO = H;0" + CI
dgogol 39992 dgog52 99yl

H,SO; + H,0 = H30+ + HSO4
dgogol 999992 dgog52 gdgl

CH3;COOH + H,0 - H;0" + CH;COO
dgogol 29992 dgogo2 39dgl

HNO3 + HzO = H?,O+ + NO3
dgogol 29992 dgogo2 399l
2. Sbombydo 3goggdo, dmImgdoi To@mdmodbgdosb ddsgomayygdosbo dgeggdol ombobsiools
dg-2 ob dgdegy Loxggbydgdby: HCOz ; HSO4 5 HPO4 HPO42'.

HCO;y + H,0 - H;0" + COy”
dgogol %9992 dgogo2 9999l
HSOs; + H,0 - H;0" + SO

dgogol %9992 dgogo2 39dgl

H,PO, + H,0 - H;0* + HPOS
dgogol 29992 dgogo2 399l

HPO,” + H,0 - H;0" + PO
dgogol 999992 dgoge2 99dgl
3. 3dmombydo 3g5ggdo, O™MImgdo 0dgosme a3bggdosh. dsm dogzumgbgdost Fysdswols
30©A5G0MJdg@o  Jomombgdo:

NH4+ + HzO < NH3 + H30+
dgogol 39092 39dgl dgogo2

H30+ + HzO < HzO + H30+
dgogol 99992 g9dgl dgog52
SOMB o gm0 mgmdools dobgogom, §odmymugb qadgms d9dmgs G0sydlL:

L. geogd®®mbgoddsgy@do gydggdo: NHz; H,O0.
NH3 + HzO = NH4+ + OH

399l dgog52 dgogol  ggdg2
HzO + HzO < H30+ + OH
3999l dgog52 dgogol  gdg2

2. sbombydo g9dggdo : CI'; Br'; I'; NO;; OH; CH3;COO'.
Cr + H,O = HCl + OH
39dgl dgogo2 dgogol 99992
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NO3- + HzO e HNO3 + OH

39dgl dgogo2 dgogol %9992
OH + H,O0 = H;0* + OH
g9dgl dgogo2 dgogol 99992
CH;COO'+ H,0 = CH3COOH + OH
999yl dgog52 dgogol %9992

dAogo@o  b0gmog@gds  035AMdL  gOMEAMYPY@ms  Mmam® 3 Igogel, obggg ¢ydob
@b, sbgmno m@dsgo d9bgdols IJmbg bogmog®gdgdl fmwgdgh sdgmemo@gdl, 6% SIgmEg-
9@ gdl. doom d0gg9mgbgds obgmo 3@MmEMmoR @0 godblibgangdo, Gmym®gdoiss: H,O; NH;,
dasgoemaygdosbo dgoggdol sbombgdo: HSO4 ;5 HoPO4 .

HO - H' + OH H,O0 + H' - H;0'
dgogo 8999
NH3 S H' + NHZ- NH3 + H = NH4+
dgogo B399
HSO, < H™ + SO HSO, + H* < H,SO,
dg58> 3999
H,PO, = H' + HPO/ H,PO, + H' <~ H;PO,
dgo8 3949

SIg8mA O Mmool godm, Fysemo 9439809000905 53@M3MMFME0DbL, AmIemol @AMl
900d5bgmmsb Mgoa0Mgdl Fymol mco dJmegsnms: gHmo—@Mmym® 3 3gogs, 3gmtg—®myma3
q9dg. mgom godblbgamols omboboiool 3@mEglbo dglodargdbganos dbmame 0d dgdmbgggsdo,
09 Il 2oohbos 3xmEGIOY@o  mgolgdgdo. dogsgomsw, [ymol ombobsizool w®mL, dobo

gOmo dmengaages 3obgdl 3OmMAMBL s 03930, OMYM@E Fgogs, bom Jgmeg Jmengygas
dol d00g@mgdl s 0d3g3> O3 Bydg (sbgs sdosgo3) :

HzO + HzO < H30+ + OH
dgogol 99992 dgog52 9999l

NH3 + NH3 S N H4+ + NHZ-
dgogol 99992 dgog52 9999l

deog®o 3953960 LybEoe 0doa@9dgb 3OMAMbBL s sEgogse asb39dgh dob, bmenm
Jenog®o  ¢xdggdo — sEgo@s d00gAmgdgh 3OMAMbL s dbgams asl3gdgh dsl. Igoggdo
350250  0mbobo®gdosb 0d dgdmbgggsdo, g 2sdblbgano  Jbgemoe  asob3gdl  3GMEMbL
(dgmog®o  godblbgangdo), boem  @gudggoo  3oGas  ombobodgdosh 03 dgdmbgggedo, oy
2odblibgemo sgogse aolizgdl 3@mEMbL (LybGo godblibgangdo).

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

HAn + H,0 < H;0" + An
dgogo 3999

boam 53g@mbo — CH3;COCH3 > boB®Mogbbmaro — CeHsNO;  Lylbgo godblibgangdos,
5do@md domdo 0mbobodgdosb gydggdo:
B + CH3;COCH; = BH' + CH3;COCHy

3999 dgogs
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VIIL3. 3g5396-999d9@0 g6hmog@nddgogdol 33Jsbobdo.
@@0mbogdol jomombo ©s @os@ol sbombo

odobomgol, “md 2ob0lsbrg®mml, bogmog®gds SHUAD 09 dgogo, Loko@ms
aomgogolifobgds, 09 OMa@0 Loboo dmbsfoagmdls 030 dgog9®-39dyco
YOM0gOmJdgegdols  @godiosBo.  dysgad-gadado  gGmoghofdaogds —  [Fo@dmowggbl
JeIIBOmJodond  3Gez9bL, Gmdeols I8 505 (3 Fo@dmaogdbgds  msgolbynsamo

bmgngsdo@gdaaro 0mbgdo, s6 3daaro ombado [ygoanydo.
d75390-399d9@0 9O 00gam Jdgogdolsl, gydol Igogolmsb dog@mmgdol, b as3blibgenols

dgogolbmob  dog@mgdol  3@meyddo  [omdmoldbgds dgogol 3OMAMboL  [ysgmdoy®o  ddols
bodx by,
3Om@Fmbol Lmengs@s3os d0dobstgmdl me LFswos:
D) 30m@mbo gg@mgds godblibganols 3oMggee dJmengzyesl mbm@yan-sJ393Gm@O Y0
bdol dgdggmdom. o3 AOML d0dEobs@gmdls dog@mgdol @godios, G®Igol My

aodmogmas Lomdm:

HOH + H' - H;0" + Qgx
Fygomo 3Gm@mbo do®mJlemboygdols
ombo

30039 LEoswosby Fo@mdmodbgods dodmJbmboydols ombo.
2) 30dobo@gmdl  Jo@mJbmboydols ombols  dgdwymdo  doAsES30:

H;0' + X-H0 =  HiO%gap + QX
odmogo, dgogs gFm@gds bogmoyg@gdsl, Gmdgaro  dgoiegh  fysemdol o  dmbs-
foangmdl dgogad-qadad  adGmoghofdaoegds do sGmEmbol @mbmdol bsboo. begre g2dg
JFmwgds  bogmog@gdsl, Gedgamon  dmbsfoangmdl  dgogad-qadadm  g@GmogGEofdaogds do
36mBmbol sJipgodmmolb bsboo.
gbg 080, dgsgam-gadamo abmogbofdaegdol @G, Jodeobsd@gmdl 3GmBmbol gows-
GIds  Fgogosb  @mdolygb, @ol  Gogso@si Rady  IHMEMb0 bodgds s  Fomdmijdbols
@0mb0ndol J50m0mbl, by Jgogs 60060 bodgds o Fo@Imdbol eosBol s6ombl.
@omboygdol  gomombo — gfmgds dgogol ob asdblbganols 3GMEMbolL  dogBHmgdols
30m©9]dL 39dgbmsb:
M+ H — MH'
@omboygdols
3500mbo
@osdol  sbombo —  gfmwgds  2odblbgaols  dogd  3@mAMbol  ao39d0l gy o©
FomdmJdboen 30m@ydE b:
M - H - (M-Hy

@o5@ols
s>bombo
9o 5@ 0mS:
HzO + HzO = H30+ + OH
dgogol 39992 dgog52 g9dgl
@omboydols @osGols
3500mbo sbombo
N H3 + NH3 < NH4+ + NH,
dgogol 39dg2 dgogo2 39dgl
@omboydols @osGols
3500mbo sbombo

3) 99o396-9399d9@0  YOHmogOmJdgogdbol dmam  LEswoss dgogol Fysadopy®o  ddols
bodxbg, Igogols s gudol gOmogOmJdgogdols 3Gmeyd@gdols Fomdmgdbs. gl 3@M©yJ@goos
— 0ombydo {gzoegdo.
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VIII4. 35537960md0l ©s g9dy@mdols 3mbldsb@gdo.
dgoggdobs ©s 99dggdols dosgnolidog@o dohggbgdgero

3Om@O@o@dydo  mgm@ool  dobgogom,  dgoggdols s gydggdol  Lodgrog®gl
25dmboboggh Fmbslfm®mdols jmblEsb@gdom, @mdgmmmsi gfmwgds 8gog9®mdol 3mblEsbFs-
K (acid-3gogo) o 89dg0mdols 3mbl@sbo—Ksp (base-g¢dyg).

bmgopsw gl @gsdiogdo dgodangds dgdwgabsodow asdmglobmom:

A + HzO = H3O+ + B KA :w
[A]
dgogo 3999
_[A]X[OH "]
B +HO = A + OH B~ [B]
3999 dgog>

“T]a‘g]q)gmab‘g]g@o” dgoggdobs 0 199dggd0bamgols gL AMEemdgdo ‘dgodan 9do

‘d99d© g bo0@o© aodmgbobemom: . .
o o IH01X[A7]

HA + H,0 = H3;0" + A A [HA]
dgogo 3999
© = LHAIX[OH]
A + HO = HA + OH B~ [A7]
33999 dgog>

_ [H,0"]x[A"] < [HA]X[OH "] _
[HA] [A]
abg oqo: K, XK, =K, ,

K, %K, [H,0"1x[OH ]

dgoga@mmdol s Radammdols jmb6bBs6BId0L bsdmsgano, “dgmmangdmemo” dgoggdobs s
Radggd0l  FG9dombgggs do, Boaros Fyarol ombado bsdmogarobs. Fmbslfm®dmdol jmbLEsbEsl
odmloboggb  dognolidog®o  dobggbgdaom — pK, @mdgmoi Fmboslfm@mbols  3mblEob@sl
9OMYMB0N0 >NMdomo @mys@omdos: pK = -I1gK.

dopom0000,  pKeycoon = - 18 (174 x 10%) = -1gl,74 -1g10” = 4,76.

pK 230hg39690L dgogobs o @3ydol Lodamog@gl. @oi 9uem dg@dos pK, doo ¢gu6m
Sgogs© 0dggds 3gogo H' -0mbo s Sbombow. ymggamgol demog® dgogol dgglodsdgds
bgbgo “dgyoegdyao” @udg s  oSbsmmyoy@se, dJdmogd  @udgl Iggbodsdgds  Lyb@o
“dgamdgmo” dgoge.
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I bsfogno
0530 IX. ®om©gbmdomo sbsgrobols mgm@oygemo Logydgergdo

IX.1. ®om©96md0m0 5bsgmobols Logsbo, 5dm3s6gd0 s dgmmegdo

G5mEJbB30m0  Sbsaobol  bogsbos — 03 dgmmegdol  Yglfogams o smgoligds,
Gmdggbdo3 bodggoa gdols 0dg0 3056 2obolobrg®mls bogmog®gdol M5 9bmd®ogo
‘dgeygboammdes.

G5mEJbB30m0  Sbsaobol  sdmisbss — Jodoyd  gargdgbBoms (o6 domo  xaungdob)
5mE9bmdomo 2oblobrg®s bogdmgddo. 5mE9bmdomo Sbsgnobols dgdzgmdom
Jgbodangdgeos  bbgowsolbgs  2oblobegagbol  ho@Go®gds,  dopomoms@:  mobsgos@omdols
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K>;Cr;07-5  Lobwgdoggh Kl-ob ©o HSO4-0l  dodo@goom. gobago-smagbomo  @gsdiools
Jgegaoe godmoymeys, I, Omdgabsig Bod®sggb Na,S,0,—om.

4)  ogom@gms — Il 0ygbgogh  wgEs-blbs®owsb  bogngdol  aodmbsymysw.
20RB0@E 3@l ofo®Imgdgb  Jowogol ob dobol gog@E®gdom, gogyynddo ob dol aoMgdy.
Joomol  oa@E@gdom  godmymygh  sdm@OPygee  bogrgdgdl,  dobol  GogF@gdom  —
3O0LAs@my®L.  blbo®o s  bogrgdo  aoposdgmn  FogE®bg  dobol  Fzodol  dgdggmbom
bogmgosbo  dy@dkgaols  godm@gibgol  sFomImgdgh  godmbwoen  Fymom, bogngdol  Leyyen
2oo@R5bsdwyg Bo@®bg (093563300l FTgbom), dgdogy oFo®Imgdgb bogngdol bodmgibgols
5030@dE  SJMm@swo g gdd@mamo@gdol blbstgdom: HCI, HNO;, 53mboydol ds@ogngdo,

MG25b9@o bog@mgdo. bogngdol hodgiabgs syEoegdgeros dobo 393G0bsiool, dop@meobols,
2oblbol mog0o@sb slsoagdmse. Loko@ms bogngdol 6-8—x 9@ hodgibgos.
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0530 X. 30530398090 (fmbomo) sbsgrobo
X.1. 26530393 @ gm0 sbsgmobols s@OLo s mgm@oygmo bsgydgangdo

30530990800 sbosgmobols  bsgadggarlb (oGdmopagbl  dgoggbogmdols  dygwdogmdols
3o6mbo,  ®mdaols  dobgogomsiz  bogmogmgdol  dgagbogrmdsdo  dgdogomo  gangdgbg@gdol

JoLoms  mobogo@Emds  gmggamgol  gOmbso®os.  g@ogodgdGamo  sbsarobol  bsgmdggarl
Foddmowa bl sbggg  9dgogomgbdydmdbols  3obmbo,  @mdanols  dobgogomsi  @godiEosdo
dmbofoayg g gdgbdms dobgdol mobogo®@mds gOMIsbgmols dodo®m  ymggemgols Iygodogo
S YBYE IS, 3MHSgodgBEHaao  sbosgmrobols s@bo  dogmdsdgmdl  gdwgs do: Losbsgnobe
blbo@Mowsb aoM3399e0 GgodBogol dgdggmdom @gdoggb 3Go]@og o  ¥blbow bogngdl,
Omdgaoi dgozegh Loggargg ombl ob gengdgdl. o3 boengdl 9fmwgds @obsangfo gerdds.
bogmgdol  odydoggdoll dgdogy 0wgdgh  ao@33gueo  dgoagbogrmdol dgo®  bogmog@gosls,
Gdgeoboi glmgds sbofmbo by a@ogodgdGaeo ge@mds. 3ol dgdpgy [mbosb boamgdl o
2006250009096 gangdgbBms  gd3ggmmdols  Losbogmobm  bogmog®gdsdo.  dogogoms,

3o (309930 2oblobwg@oliols  mogosdodmggens  doowgdgh  @obsgrgd  gm@dsl  CaC,O,,
Amdgeroi 3odm{gobols powowols a®eg0dgd®yerdo - CaO.

3ogo@momo: Lododms ggdbaols dgdggemmdols yodmmgms gg@iEbaols bo@®s@ do.

sdobomgol 00gdgh byl@ (sbogroby@) [mbogl — AgNO, —0,2549 5. blLbosb podmbogn
Fyoedo s Ag -0mbl @ gdog96 HCl —om:

AgNO; + HCl - AgCl L +HNO,  AgCl]-s@ol @slbogngdo gm®ds. bogrgdl  0sd9doggdols
9909y Fboob sbogroby® Lobfm®mby. godgom, AgCl-ol [mbomo gm®dols doliod dgoeaobs
0,2148y. 3mgermdgh g9@Ebanol dobsl bogngddo:

143,35 3 AgCl dgozo8L 1079 5 Ag

02148 o  AgCl dgogogl X o Ag

_0,21481107,9
143,35
dodobowsdyg, 02549y AgNOs3 dgoiogh 0,1617y Ag-L. dgdoamd 3mygmmdgb gg@iEberols
30m39b@ e d9d39emdols AgNO;3-Jo:
0,2549 o AgNO; dgoiogl  0,1617y Ag
100 o AgNOs dg03530 X o Ag

01617 [100
= OIOI7HO0 s ih Ag o6 63.44% Ag.
* 02549 o A8 °0Y o A8

=016175 Ag

sbsfmbo gm@dobopdo [soygbgdaaro dmombmbydo:

1)  dobo dgeygbommds bylFow 9bps Jgglodsdgdomegl Jodoy® gm@Iygasls;

2) 9bws oyml  Jodoyg@o dpgdowo, o6 9Ybos dmsbmdogogl dsg@ol COs-U,
Tyemols mdondal, o6 ¢bos 0gobagdmegl dogdol  gobydowom, o6  9bos
0den gdmEgl domoen A gd3g@mod®sby;

3) Loggeggo ge0gdgbBol  d9dggeomds  [mbom @gm®@dsTdo  9gbos  o0gmlb  Go@
dgodangds 3300y, Goasbsi o3 dgdmbgggedo  sfmbgol  3mdoagdsbo

bogergdoe 0dmJdggdgh sbogrobols dgogagdby.
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wodangfsgobodo [sg9693emo dmabmgbydo:
dob 9bws [omdmdbols Loggergg 3md3mbgb@dmsb 9dio®gbo blibswmdol bogngdo;
Loboy@gganos ogml sg@meswo, 13g3og0y60;
sdagdogol @omgbmds  sdmgogdyaos  Losbsgnobm  bogmog®gdol Lowowgby.
3O0LBomy®o  bogngJol dobs o@ ¢bws swgds@gdmegl  0,5-, sdm@gyeols —
0,2-0,3p-L.

(S
.

W N

bsargfol Bm@Isbs o LEGyIB G5 by deofdaeo qsgBmmgdo:
L 3mb3gbd®oiools aowogds 0fgg3b sdm@gymo bogngdol ao@sbgansl godolgddo
BMAdoEsb yoomgdomn dzgmog bogngddo;
2. 39339050 9Mol bOws ohoMmgols g@obEsm @0 dgbOol hodmysmodgdsl, sp®9mgg
5539Mbgdl 3@obEs@obsEool 30Mgge LEswosb.
o 9dgol mobdodwggamds, Lohds®yg, bogngdol woymgbgdols @M;
4. blbo®do Ubgs gagJdOm@odgdols  s@OLgdmds  bgaols  ¢fgmdl  gmepmowydo
blbo®gdol godzgMoggdst.

w

ool §odmdwobsdy, boangfolb bganbsgdgaro qe@dol Jobswmgdso,
S0 Y3gar0s d9dga0 J0Gm3gd0l o355

o gdgs gofo@dmmo Jgoomgdom aobboggdymo blbs®gdowasb;

o gdgs gofo@dmmo 3bgao blibo®gdowasb;

3. @odangdogol  B0do@gos  gofo®@dmmm  msbposmsbmdom, dywdogo Im@gzom, @smo
JOMASbgmmsb  YAmogdmdmJdgoo  ombgdols  3mb3gbd®sEos 5@ ogml  dognosh
domogno;

4. bogrgdol blbo@mdol bgerdgdfymdo bogmogmgdgdol ©ods@gds (dogsgomsw, HCl-ol
— BaS0O4-056). o3 dgdmbgggodo 0boygogds g@obEs@obsizools 3o@ggemo bEsw©oo;

5. dowgdymo  bogngdgdo  goMg399o  @AOmom  Ybpos  oymgbgb  (bogngdgdols
“d03(0939857), od  OmL  {goomo  3@olbEsggdbo  oblbgdosh, bomam  dlbgoeno
3OoLES@gdo — 0bOEgdosh.

N =

obsgngfo gm@dobspdo [sygbgdaemo dmmbegbydo:
330Mg blbomds — s@ondgdgl 1 +107 — 1 107 dmeno/an;
. bogmgdo 9bos 0gml Ibbgogn 3@olGoey@o;
3. wobogngdo @}m@ds Jgocgbom omgo© s LOymow ¥bos godesodbols Fmbom
RQMOIS>O.

N =

boargfol ©s306d9@gds s d@dmens doborsb
bsang ol godmgmasl  godgdy  bogmog@gdgdmsb  ghmop  gfmwgds  msbpoarglgs.
dobo do@omswo Jobgbos — slbm@dzos, @oi 0f393L bogngdol bgosdo®ols sdobdy@gdsl.
s bm®dizos dg@hggomo bolbosmobos. dsgsmmomsw, SO -0l ombls gemgdogm Ba’ -0l ombom
(Ba* -ols 0mbgd0 do@do@oos):
H,SO, + BaCl, - BaSO, | +2HCI
s lm®do@gdyano Ba> -0l ombgdo, omogol  db@og, JgdmEogeh  LoFobsswdwgam

odgb@ye Cl -0l 0mbgdl do5bod, Lobod 5@ dJmbgds do@bdo IgbGol gobgo@@omgds.
0sboagllss o bsbobss:

d) mobpsmgdoan Jobo@gggdo 034mngdosh bogngdol bgwsdo®byg, 53 AOML domo JmEoagds

bogds homgibgom;

3) mobpoggogo doboMgggdo mgeryo®gdygmos, oby wodgMomos bogngdol dopabom — dobo

boFogos3gb00m. 8 @O®ML dobsdgggdol blbs®do goaygobs dglodengdgamos dmgano bogngdols

aoblbom (gosg@ol@ogmgds).
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X 2. 5bsgroby@o Lobfmeo, Lsdygsemem bodydols
> Sbogmoby@o Fmbszol swmgds

bs dzgoarm bodydo — s@ob bsyganggo bogomoy@gdol Jiody aeangs, Gmdgar dog Yagers
JMI30696630L  Gsm@gbmdiogo  ddpggermds  dggbsdedgds  dsor  dgdiggenmdsl  bsygarggo

bogomogmgdol dmgar dobsdo. 3c3mgby@ LolRgdgddo LoTygogem bodydol smgds goEow gdom
000, MoEasbsz 60gmogMgdgdol dgoagbogrmds dom bgdoldog®  dmEgemdsls s gdsbdo
JOMbs0@M0s. Lodgomm bodydo gbps o0bobgdmwgl 39MIg@ Yo wobydyen dy@ddgendo. my
bogmog®gds dgo@os, oo [Fobolifo® 9bps ody3dopregh GOmeobdo. dgs@o bogmog®gdol
Fobogl  owgdgh  Losmol  doboby, mbggowo ©s  sfdmenso  bogmog®gdgdol Fmbogl —
d09Jbgddo.

5dgodo©  odm@oBMm@M0gddo  yggaoby  YRO™M 203039 gdymos  ©JIIRIG a0
IeIIB O bsbFem@gd0. Lol{mmol Lggdl, bgos bofoaTo hodspg@gdyemo 3Bobdol Igdggmdom
994H0bmds Mobsll{mmdb@osbo dbdgaemo, Gmdagdbys “bogamggdol” 39dzgmbdom 3@0bdgdby
Esgopgmos  Lob{m@ol  m@o  xodo, ©Oy  gogobp@ols  Lobol  dJmbg  bodsgdier
Is98 aemo@gdargdom. gl ogobp®dgdo  gO®dsbgmTos howadgmo s Lobfm@ol @bggol
SO gageomgol.  Ib@gyebg  dodoa@gdymos  Lolfm@ol  obo@o  doygdmbsarom, Gmdgenos
M330g9®0  LobEgdols ©s gangdB@mbomnyg®ols dgdggmdom so@ggemgds g300bbg. Lobfm@ol
dodxggbs  dbodgl ooy @goymos 3ds5bs,  OMIgebgz  olgmosbo  sbofymdo
Jofgmdogmdom 9dg9696 aoMg399eo dobol dJmby @gmangdl. Lob{m®bg y@sdgdols smgens
begds Lbgoswslbbgs dobol sbogmoby®o bso@bsfmbgdol Igdzgmdom, beam a@sdol dgomgwo
s dgobgobs — @olymosbo sbsfgmdo dmfymdoamdon s @Ggmargdom. ac5dol Igomsligoo
s dgomosmsligo Foagdo somgagds 100 psbsygmanol dfmby doymebysemoo.

5M5LodYdom Jpamdodgmdsdo Lofmbgdols o Bgodmol oEgdo—smgdol M3g@sizogdols
holo@omgbamow, Lobfm@ol  Ibdgyal  sx30]Mg9d9b  L3gaosmy®d  Logdwbyddy  s@gBomol
Lbo'dgoagdom.  Lobfmdl  smoglbgdgb  gododomyd  jgoagddo  hHodop®gdyga  L3gEosg
200630693 b9 wo@gdae msmmgd by.

Lofmbgdo @o sLofmbo Lopbgdo dgodgm Boageol dsdom ob 30big@ol Lodygsengdom,
Lolfmaol  g390@omo  3goemgdoesb, ©gdgh  x0390bg  ©o  0wgdgh  Lolfm@ol  L®yo
509 0Mgdol AmL. Lolfm@ol byermgeb (gdO@oml 5dm[dgdgb ymggmo sfmbgols Fob o
9999y ofmbgol @AML GgoMnl xg@ Lofmbgoom oFfmbolfm@gdgb, dgdwgy — @gmangdoom.
dogr0@53g6L s dogog@sdol dgomgol Lobwg®moggb dog@mLgomoo.

osfmbgol @odmog@gbolsl, Lofm®l ohg®gdgb bshgmolb dgdggmdom, hoo(gmgh dgogal,
2003M00gdgb Lolfm@ol xsdgdosb Lofmbgdls s Bgo@mmnl, sL{g396 Gymagdl, 2o{dgbwgb
Lob{m@ol xsdgdl o doby@oggb Lob{m@ol agg@moms 3o@gdl.

sbogoby®o [mbsgol Lowowyg ©sdmjzowgdygmos hols@o®gdga sbognoby® dgmmoby:
09 BoMEgds  3M530dgd@ Yo sbsgmobo s doowgds  SAM@FY@o  bogngdgdo,  d5Tob
bogmog®gdol [mbogo owgds 03 obpos®odom, @®d asdmfgol dgdwogy [mbomds @m®dsd
dgoa0bml 0,07-0,1 3, 3@ob@osy@o bogngdgdbolbomgols — 0,1-0,5 g, bogmogdgdosms Ggbosbmdols
> bo3M05bmdols 2oblobwg@olal — 1-2 .

boosbo@obm bogmog@gdols {mbsgo owgds dgbsdsdobo dyddeom, dmdgamoi [obslfom

>0l ofmboao s sygsbogno Iyedog [mbsdwy.
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X3. 3053089800 Sbogrobol hoGo®gdols
Loghom bJgds s doMomswo m3g@s30g60

3(‘60303(7@#’);7@0 sbseobol doGomso M39M05(309300:
Lodygoenm bodydol o@gds (33o®G0@gdols dgmmwom);
b0dydol Fmbogol dobols aoblsbmg®s;

aoblibs;

Loggerggo bogmog®gdol wogmgdgs;
BOBOLRHFA;

bogmgdol aomgibgs;

200 dOMOS s 2dm{go;
205303980 geo®dol 5§ mbgo;
d9093900L goobao@m0dgds.

XA BN~

fbogol  gsbbbs — 30dpobs®gmdls  Jodoyd  dodsTo  wob@ogodgdygmo  Fyamoo.
593080 gd@mdol dgdmbgggsdo ool obyy®gdgh sbdglBol dowgbyg ob Fymol 5dobsboby. my
bogmog®gds [yo@@o gbbowos, godblbgammsw 094gbgdgb dobg@oma@ dgoggdl, Lsdgnem s@oyb
(1§.6. gmb3. HNO3 + 3 §.6. 3mb3. HCI), {93 990L. do@goyge blbo@l sbgo@®omgdgb, sEomgdgb
bgenoli'dgdden gan b0gmogMgdgdl s Qo @@aggb.

woagdas - 3oL bdodoe oSFomdmgdgb  5doszol  blbs®om, sdmboydol  ds@ogngdom,

S>Pmmoo  gmgd@d®dmmoggbom  —  NH,, (NH,),CO;, (NH,),S0,. @samgdgol  Lob®dygagls
9b@9bggemymazgh  0dom, GmI 9do@gdgb sdengdogol Loks@dgl.

bosargfol odydoggds - (omdmgdl dgdpgabsodsw: bogngdl sgmgbgdgb dobod, Lobsd
blbo®o dobl bgdmm o6 obegds goddgodgomyg. dgdpgy ©ges bLbo@L  dobol  {zo®ol
393390000 00503060 GoaE@by. dodsdo wo®hgboan boagdl bgerdgm@ge SLbsdgh (3bgen
Vyoml o 3garsg dmoxzomgdgh bogmgdl wges Lbbo®l. o3 30m3gbL @g006085G0s 9fmwgds,
@mdganlsi 039m@gdgb 3-4 — x9@, Gmdmol d9degy o EA®s@dl 5dm{dgdgh holo®gibo
00bol 5@Lgdmdoby. my gb 0mbo GoE@sE o swo@ S@dmhbpgds, 35Tdob boangdl ¥do@gdgb
FTyemol sbogn 3m@300l, obx®@gg9b o bogngdosh blLbs®L gogrE®oggh. dod@l goa@@osb
JoomEmsb ©s Bogng]nsb gomop sBHMd6 gotows@o 100°C -bg, mwbsg Ggbosk GomE®l
> bogrgdl aodmowgdgh, sAOMG6 mmoboli Bgd3gas@y®dsby. 35303909 boggdosh goan@@l
JM39(3°396 39bpo s smogligdgh godmdfged s Iygedog [mbodwg ©oygobogr gsoxgy@ols
Aoggedo.  Boagel  s;moglgdgh g gdd®mdyastby,  Lowsl  gog@®o  wsofggos o
sbobdodwgds. dgdwgey boangdosh Bopagael smoglgogbh d7gngaol @edgendo, Lowsi bogrgdo
5bs(3M05bwgds 600-800°C -bg 30-50Fm-ol aobdogermdsdo, dgdogy (3039096 gJLogo@m@do
> (mbosb. godmfgol obpgbgb d9wdog (mbodpg ©oggobom, Lobsd Lbgomds ®m@  dmeom
ofmbgols dm@ols 5@ 0gdbgds 0,0002 — 0,0003 .

bogmgdol Ymbs = (bogngdosbo Goagmol fmbs — o®ogmo Goggerols Fmby).

3390 Bgms — ol 5Fo®Imgdgh dobol ob 9bo®m RomE@ol Jomsmols d9dggmdom.
o B®ol  Joogegdo  2oblbgoggdosb  Lodggdogom: 83zoMg  LodizgMogol — dogo  ob
Vomganamgb@osbo, Lasdgogmm  LodzgMogol —  mgod@mgb@osbo, dogsgmo  Lodgg@ogol —

@YOX@gbBosobo.  sdm@OPge  boagdgdl  Fo@@oggb  dzodg  Lodizg®mogol  Goa@®gddo,
3O0LEA@YOL — Lodygoemem s domseno Lodigmogol Goe@E®gddo.
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X4. 3556350099950 3M530998O 9 SbsgobTo

bosbo@obm bogmog@gdols dgdopagbgero bofomoli aoblaobsbwg@mgase, sy gdgaos
53 60gmogMgdols Fmbsgol 3mwbs, domgdbyao boggol dobols 3mEbs s dowgdyeo bogngdols
Jodoyg@o  go@Igaol  3mebs. 2®M53039@G Yo sbogrobol  dgogagdl  aodmlaboggb  %-dom
LoFygobo bogmog®gdgdowasb.

bdo@oe  bogmogdgdoms  doligdol  goblolobmgdmgeoe  a®og0d9d®gee  sSbognobdo
04969696  sboaroby@ Jsddogarl — gb s@ol bssboarodm bogmog@gdol (9angdabBol) dmarg-
oo (sBmdndbao) dobol Fgnomwgds bsargol dmangyaemma® [mbsborsk (sbsfrmbo Rm@mds).
2o5b25M07gd96do dmbofoangmdgh @mam® 3 Igwdogo, oly (3o gdowo Lowowggdo. (3goe0gods
booggdl dogz9mgbgds — Fmbogzol o bogngdols dslgdo, dyodog Lowowggdl — SA®IYOO ©S
Jo@gigemyg@o  dolgbdo.  dspomomoe  doMoydol  2oblobwg@ol  wEML  g@ogodg@® e
5bo@0obdo BaSO4—0ls  Lobom, sbogoby®o dod®ogemo Gemanos:

A, 137,40

F = =
My, 233,40

=0,5887,

Los: A - o@ol do@oygdol s@mdydo dobs (Iygwdogo Lowowy);
M - 5@o0lb BaSO4—0ls I gsgag@o dobs (sbsfmbo gm@ds).

bogmog®gdol dgdowagbgao bofogol goblolobrg®gamsm %-dom, 04gbgdgb gm®dygasls:

E 100% , Lowogs:

q

g — oMol Loggaggo bogmogdgdols {mbsjo;
P — ool g03md(go00 bogngdols dobss;
F — sbognoby@do doddsgeno.

dodolbowsdg,  do®oygdol  3OmEgbGYgo  dgdiggermds  bogdmdo  BaCl, [2H,0
aodmomgen gds 9w gaboso@sw:

%Ba = PLF 700 = P 10,5887

q q

(100

o P=0,4665 oo q=0,4888, 35T0b

% Ba = 0,4665[0,5887 100 = 56.18%

0,4888
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030 XI. §o@®0dgd@geo (3mEgemdomo) sbogrobo

XL1. 3od®0dgddhygeo sbsgmobol s@lo, msgolgdy®mgdgdo,
0 go@ogeo bogodgergdo

B0BE0dgBG a0 sboarobo  sRHdbgdaamos  (36m30ar0  ymbigbB G300l blbsmol
(3958960300) dmpaarmdol gsbmdys by, Gmdgaron o0bsmxgds Jodond  Ggodios by >Jgwesb
Foddmpagds  dgommeols  Lobgerfmegds - Jogymmmdomo.  sbsgrodo  bEhaanwgds
d9dgs bs0@o@:  Losbsgobm  bogmog®gdol  Fmbsgowsb  Ibspwgds  blbodo, ®mdganlsg
Vgg90mbom  9d5@go9b  3bmdbogro  3mb3gbG®soiool  ®goy9bBol  bLbo@l  dobod,  Lobod
b0g3m0g®gdgoo dmgrosbo o@ Uggegb gOmdobgmmsb gHmogOmJdgogdsdo  gdgogeegb@ydo
oM bmdgdbom. @god3ool  sl®ymagdol dmdgbdl  gfmegds  gipogoergbBmdol  FadmBogro.
3bmdoao 3mbi3gb@®sizools blbo@l gfmwgds  @sdoddmaao (5Bsbosddaara) blbsdmo. bylido
3063963 ®s300l blbo@ols nobpsmnsbmdom 5357 gbo, Lbosbosgnobm blbodby
93308°26H ™0l FadHomols doeggedreg gfmwgds  gogodgms. >HoHa0oby ©obodxgmo
bAobo®@ygmo  blbodoll  @smegbmdom  godmomgenosh  Losbsgrobm  bogmog®gdols
@5mEgbmdsll  blbo®do  w@s  [mbsido.  Fod®odgp@ g  sbogrobdo  jmbigbB®oEosl
aodmboboggb @90996@0l g-g9dg/e0, GmAgeboi gfmwgds blbs®ol bm@mdsanmds; 5b blbs@ols
BoBEom, 564 bogmog®gdol /13 blibo® do.

JoEg@emoomo  sbo@obol  b3g3oxnodg®o  megobgdy@gds Joamds@gmdl 0dsTo, @™I
Lodygdom  blbodgdol dmbodbowgdans Lokodm @goJBoggdo dog@mlzmdygamo ©s sgoens
SJOmEsEos, sdoGmd  domash  dbganos  bylGo  3mbEgbd®sEool  blbs@gdol  ©odbowgds.
5Jgob  2odmdobodyg,  Lodydom  blbo®gdol  @obsdbopgdans  0ygbgdgb  IgoE@ow
2oblobmgdyyao  Jodoydo  dgoagboamdol  bogmog@mgdgdl, @mdgmmms  bylE  blbodgol
04969696 Lodgdom blbo@ol gobo@o@®ow s dobo bybEo 3mbigbG®oEool wobswygbog.

dsgsmomo:  Imzgdymos mGo blbs@o:
3o0ggero — HCl, dmdganoi dgoigogl 0,03604 o HCI-U 1 deo-To;
dgmeg — 93bmdo 3mbigbd®siool NaOH-ol blbsdo.

9bs 25b0Lobrgdml  @sdwgb y@sd NaOH-L dgoizogh 20 dgo blibo@o.

sdobomgols 3mbylbyg® gmmdsdo smoglgdgb NaOH-ol blbodol aoM3399ee doEgemdsls
(20 Agm), 9do@gdgb 2-3 (3900 0bogo@mM® dgmogbo®obx . @s GoG®aggh doydg@owst HCl-ols
blbo@om 35659, Lobsd blbo@o o@ doomgdl bo®obyxolggdl. gndgsm, yododg@oby woobos®ys
20,70 3g» HCL

@95dios dodwobo®gmdl dgdwgaboso@sw: NaOH + HCl — NaCl+ H,O

o9 1 dgo HCIl dgoizogl —  0,03604y CI-U,

dodob 20,70 dgn dgoizogl — X p.

x =20,70[0,03604 = 0,7460 o, CI.

@g5dizool dobgwgom, 1 dJmeo  Cl=L (36,46 2) gbodo®mgds 1 dJmegro NaOH (40 o).
330emdm NaOH —ols dom@gbmdsl:

0y 36,46 3 HCI 5bgo@@domgdgb — 40 3 NaOH-o»
do'dob 0,7460 3 HCl osbgoBdogmgol — X a  NaOH
XZM:O,SHMg NaOH

36,46

dodolowsdyg, 20 dgo NaOH-ols blibo®o dgozogl 0,8184 o NaOH-U.
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AoB®0dgB G0 2obLobEgdgdols g 9a900L 3ooba>®0dgd0ls boggydgganls
Fomdmoagbls dgdwgao go@Igas:
V-N = Vi-Ny,
oo Vo= bosbognobm blbodol dmEyganmdss;
N — Loobogobm bogmogdgdols 3mbgbd®scoss,  a-9d3 (936mdos);
Vi — bodygdom bLbos@ols dmygambss,  de;
Ni — bodygdom blbo@ol 3mbigbB@sioss, a-9d3 (3bmbdogoos).
B0BH03956 a0 sbsarobol 330H5B bm35605:
1. Lohdodyg;
2. ™39M530960L Loswgogng;
3. dgegagdol Logdom Lobyldg.

XI12. 3o@d®0dgdegmo sbsgobols dgmmegdo,
M35J30g00bswdo Foygbgdyeo dmmbmgbgdo Go@®odgd®osdo

B0B0396G g sboarobdo Jodpobs@y Ggsgz0960bs@do [o3969daemo dmogsmo
dnbmgbgdo dwogmds@ymdl dgdogs do:

D) @95]3o0l @sdmegtgdol 3mdgb@o (9dg035e9bGmdol §g@Bogro) 9bos olsbwgmgdbmwgls
dgox30m — ob gobs@o@d®o blbodol 9gg@dols dgigeom, o6 dobo gobojzm-Jodoydo
dohggbgdenols (g0 gd@®myod@o®mds, gobygo-s@agbomo 3m@gbiosemo) dg3gerom;

2) @ 9bes 303obstgmdegl msbdbengdo Mgodi0gdo s Fmbslfmemds 360dgbgenmgbow
aosob@ogno 1bws oyml @godiool 3GmEy]@gdols 9b;

3) ®95Jiool LobJomg 9bs ogmls dowaeno;

4) @gojaosdo  gbslgmgao  bogmog@gdol  aodmygbgds  gbws  dmbegl  bybEow
2oblobegdygmo 3mbgbG®aoiool blbo®ols Lobom;

5)  HoB®0dgdeygmo sbogroboli gEmds 5@ 9bos s@gds@gdbmwegls 0,3%-L.
od  dmmbmgbgdosh  2sdmdpobo®yg, dogrosh  dmbobgdbgdgeros  olbgmo  @godiogdo,

Amdgeoms  d0dobs@gmdol  3GmEgLdo  gdzogogbBmbols  [9@@oaTo  oigergds  blbodols
FgBg00@mds.  dspomomsw, KMuO4-0l  blbo@l  goohbos  0sbsdboliggmo. o9y o3 blbs@l
05bEomob  ©ogods@gdm Fe(l)—ol do®ognol dgdgoggdge  blbs@l, (o®odo®mgds dgdogao
®godigos: SFe* + MnO, +8H" =5Fe™ + Mn>* +4H,0, ¢m3mols osbdymgdolbsls 3963s6p565@00
blbo®o 201590 Yegds. dog@sd, @MAMAO3 0 Yg9e0s Fe**-oli ombo ©50g5bg 905, KM;04-01
blbo@ol 30Mg9em03g (ggmo Jggngeegh blbsdl gommlaswe. Eo@d®odgd@ge  sbogrobdo
bdodow 04969696 bogmog®gdgol, Omdgeoms 3009 o5mEgbemdom dods@Bgdolisl,

9J3035@gb@Bmdbols  [gdGoado  o@gmgds  blLbsdoli  aodgabymo  Lobg:  gxg@ogmds,
203E300 35 mds, bogrgdol Fo®ImJdbs. 53 bogmog@gdgdl nbwogsdmmgdo gfmwgds.

B0BE0d9B6 a0 sbsarobols Jgomwydo dgodargds @sogml 4 doGomse xaHgo:
L Fgogam-aada@o 3580058300 (6905@sr0bsiz00lb dgorm@ydo). GmIgeoms Logydggen do
©93b gdegp0 Ggedogoo:
H"+O0H™ - H,0 H,0°+OH™ - 2H,0.

o3 09530900 gdg0goe096@mdols Tgd@omo olbsbwgdgds 0bwogs@m®gdols dgdggmdom,
@mIgdoz 03380056 BgOL ao®gdml @godiool (pH-ob Lowowol) dobgogom. o3 Jgmmegdom
obobegMgds Igoggdol, ByBggool, do®oggdols 3mbigbGH®o(30900;

2. g86ggo-s@@agbomo dgmmwydo (Ggembodyd@mos), GmIgmoi ©oggdbgdygmos gobyge-
50EA 96000 Mgo3090bg Lodydom blbo@ls ©s boggeargg bogmogdgdsl dm@ol. o3 xgyegdo
‘dgols:
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&) 39635635656m9BGB0s — Lsdydom blbsdos KMnOy, ogo ool dgobysgo, @mdgols
d9dzgmdomsi 0bsbwg@gds Fe2+, NO, ,CNS’;

3) omeemdgBHos — Igobyogol @maTo  godmol I, s@deygbgarols Gmendo  go I
>d dgomeom obsbwgdgds KMnO,, MnO,, Cl,, Na,SO;;

3) JOMIsBIgBHBos — gobyogow  2sdmoygbgds  goaoydol  do@mds@ol (K,Cr,0;)
bodygdom blibos®o;

©) GBS B0 — gobyogos goaodols d@mds@o (KBro;);

P 35650580998 H