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CO3Z 0mbgdol Loboo.
BobJoOHMO55560 9o msb M9og0690L s HomBmddbols bsHdoMmBzo35L, MMIgaroi LyliGo B59359.
CO2 + H20 = H2COs
954305 899439390000, ©5Yo0 HoMmBmddbowro bsbdo®Mdgsgs - H2C03 omems 0dengds Bobdomm®gobyols s
090l Homdmgdboom. ¢9gd3gs@«eol dcmdsdgds bgals Mfgmdl Bobdo®mdgogsl sdesb.
H2COs3 - CO2 + H20
06906030 Bg30MHYo iy gdo ymz9wm30L dgoEog3L bobdoOmmEssbals s bobdo®MTgsgsl.
BobdoM05539, MMz LbEBo 079935 OLMEOMEYds s FoMdmgdbols bsbdo®mdsol 999339 mGO Lsbob
00bL: 3000MHMIMdMbEOL 0mbo - HCO3~ o 390dmbs@-ombo - COs?.

H>COs = HCOs3™ + H*
HCOs = COs* + H*
53 9995905 MEY6ME BobTJoMdo©L, AMGBOMm 39560l MEbIEo MEYBOBIGdOL Lozzowol 99dwgy 6-

1900 BobIoMBEOL bsfowo 0wgdgds BLIGODY s FMHM3WYOS B gd J9B7dT0. g9y BsbdoMmdsOL gUs
Bofoaro go8mg00dgds domemaom® §O9dMMB3sL.
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3960dMbs@o - CaMg(COs)2 (0bgoMo Bm®Tos M mdo@o).
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090535000  m6R96M 6030009090900l (30900, 69930g0bT553900 s 9.9.) Lobmgbo sSbmEHOL  goMgdy
8920 gdgos.
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965350 x89MHM369000 bosogdo 80dobsty  3MM3glgdo  bollosmgds, Mo boswsgdo  OLYdMWO
9036065603930 sLOYgd96 36093690356 ML SBMEOL (HHrgdcIMbasdo.

60500380 30M0MEI®  FoMdm®gboos sBMEOL Lsdo FMEDs: 5dMBowdol (NH,'), BogGmodol (NOy),
Bo@®@0ob (NO;7) 0mbgdo. 58 0mbgdol 3:mb:396GHMo30s dLsbogl 60ssol YMBsMgMdl, BYRo3egbsls SHEIBL
93396509909 s B0soROL J03BMMBMESDY.
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B3SO0 IOHMOSL.

39630bom®m  bossgol  dozhmzem®mol  mMo
3600369m3560 dogd@BHgcool - sSBMEB0JLOMYISO s
©96030x503009350 d5JEJMH00L dmddggds.

sB™GHRB0JLoMYGdSO 0543900900 sbgb9b
993MEO0 SHBMEHOL 4oMogddbsll s 2503430
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399990000 295500 bgb dofolidzgds Hywgdls o
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dmb3900M0wwo 0830 SBMGHO 396 53059MBOEOL
939650905  dmmbmgbogdsl.  sdo@md  JodoMo
9090390 mdol  Lofomdmgdo Loomgbol  gbom
©90Mmd96 9.5, Lobydgdl - sBmGHoL  bagMongdl.

LMoo 1.10. sBMEOL HOHgdermbzs
(39956039090 1iggds)

bHdoMsE SBMEGHMZB0 Lolvmdgdol FsMdo s MHOO Fodmygbgdolsl Bo@Mmo@gdol 9909339 mds Hgowls s

9339696099080 doeBg FoMd0, M3  505d0560l 9350l 0f393L.

3OEbdwo  mmysbobdgdol  3300mdol G0y M9EI0AId0  (Fsmd  FmEOL  ©IboBHMOBOE0MYdIO

0543H960900) sbgbgb MmMYEMo b5gMMGdOL FobgMowoBYdL s sHBMEHIE39wo 659MMIO0 2os3gs300

m ™ m
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3BmE0L 3gmdodon® §Hgd3mb3zsdo oo fzwowo
395436 BOM3MyabMG  BodBHmegdl:  Lolvydgdol
0o63mgdsls o 499mygbgdsl s Foosmolgmaro bofzsgol
f390.

Loliwgdgdol Do60mgds Qo 24000g9b9ds
535330090905 565 FoMGHM LOLIMTo bo@GMmsdgool
399(3390000L  3MMdEgdolomsh, sMsdg  Lobdgwo s
B9053060 {gegdol LoLwRMO30L bs30MbMb. g~
900 3MMdWgdss  bgermzbmmo  933HMMB0IE0s -
36miEgbo,  OmEs  [gombs®dgzdo  bggds  FoMmdo
©om©9bmdom  domgbmMo  gwwgdgb@gdo  (sBm@o,
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/'\‘\ 33630)3300L bd®0OLLOL 33630MIGI0L N .
A\ IGM3EID0 BIEOGO L s
fosmobgmo  Lsfizegol 30l d9gaom 2odmoygmxs sBmEoL mdubogdo (NO o NO2), HmIwwgdog

031390969096 3596 o 85369 BYR93egbsl 9bg696 5@056OL K 96IMMGEMBIBY. sDMEHOL MmJLoEIdO 9b-
003296900 ©sd0bdMYds 30:0E0I3ME DPIIOL 8F0OM® ILILEIGOME LETMYH3g ™ Joersdgddo s0f93L.

1.6. 3060l [HgdeHmbgs

3M0M0  ©YsT0[oBY BIOOM 2930 3IWGIMO  9egdgbGos. FMPoMEOL  JOMOMIPO  MOMPOIbMDS
0530MmYMH0os bosogls s dmol Jsbgddo. dmol Js69030 gmaomo JoMOMII© 23b3WIYds Ly’ IdOL
Loboom - bbgoslbgs ommbgdmeb 99353006090w90. M035¢00 Jomgobo  gsligrme dobgdl (ZnS, HgS, PbS,
CuzS, FeSz, CuFeS2, MnS, Co, NiS, AgaS oo bbgos) §ordmoyqbl.

CuFeS,

HgS AsS,S;

Lm0 1.12. ama06MH ol dbgdm030 boghomgdo

0595005 dM30Y3560m FeS2-00056 3060l dowgdol 30Bbom Ffo®dsMmwaro Mgodi00l JodowmE Gmemdsls:
4 FeS,+11 O, —» 2 Fe,0O3 + 8 SO,

0535b50539, LYIBOEIOHO FoEHYIOOL Fos3wYd53930L TJIROE FoMTMgdol Q5536393900 MROMPOL WOM]-
ool 3603369em356 Gom@gbmdsl 9go3e396.

5939 9306036530, ™I 5GHIMLRGOMT0 {maoMEOL omdlool si3Md3930L 360d3bgem3zsbo fowo dmpol
Lbgoalibgs Lobols LomdmMdOL (35B9. J3sbsbdoMo, Lsfzo30 Bodowgdo, OBl Lsf3z30, FsBMMO S d9bbobo
39039396 3ma0MOolL BogHmgdl, Mol 9993 SBYmo Lsbol Lsfzs30L Hzobol ymggafiarorMow SEIMLEGgOHM-
do 86083693560 Mrom©IbMdOL mQ0MmEOL MJLOIdO QoFMOBMJ393o.

3M30MOL  B59M9d06  sLsboTbs305 50O  B03mM0gMgdgd0 -  amaoMmEfigowdso - HaS o
3M300MM3560 5060 - SO2. 53 50M900L 5GIMLGRYHMIo dmbzgGmOl dMBgdM030 fysmms  3Men 396900l
20mxMd3939.

00m9mdodo® (6906063500 AMP0MOL BsM™M30L doMOMOEO MM FJozMMMEMRBOBIYOL 939m3600m.
3MEboo MmEm60dgd0L 330030l 9d9 B0sogol J03MMMEMRB0BTGO0 MMHY6I 4MmA0M®L QM ddb0sb
3™M30000gomdss HaS, Hmdwwol 360336gcrmgsbo  boflowo 07569900 bmergs@gdsdg (SO ombol
BogM09d0) @5 0lgg 0MMbgds bosoado s fgoedo. F3gboMgado B0sIR0IE dmyoml LMo
bEz3s@gdol (SO ombol) Lsbom 0m30l909b. 890G FMAOMEO Bs0M39ds 30gdol 9gagboemdsdo.

H,S + O, — SO, + H,O
250, + 0, —» 2 S0;
SOs + Ho0 — 2H' + SO~
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,..'...‘ 3 P bmﬁo(’)@ﬂgﬁgmqo 6396Gmgdol
e 9, o5 @3>

LaboGPC M Fospobgrobs s
by 50 5.)3mmbob 9m3m3905

365HH@mdaero

ﬁabao(‘)o ©> 3(‘130(‘)@336639@

65b3oGFgocrdI©gdo

30500 ©> bb3s 306 ©399339¢ 0
©s6s¢rgdo Jobgdo

B0 1.13. ama0Mob {Hgdcmmbas

be30L fgoewo dgo3ogl SO 0mbgdl o 999d;339cmdols dobgzom gl ombo 035390L dgmeg sl
Jwmmob ombols 3909y,

BMy0900 MmOR60DIIOT0 gMmA0MHEO 3OM3IYds bLRms bsboom (S) s Fomo 33mdol 990y w30l
x3L39ODY §o6IM0Jdbgds M3006585000 FMYOMEOL B96900.

bofigo30  fosmolgmeol  {igolb  8ggao®, b3y  JodomGo  FoMdmgdol  4sdmbs@ymEbgdol  sdm,
3GIMbRg@™mdo SO2-0l 3mbiEgbGH®MsE0s 0BMEYds. 9EIMLGBIOMTo odmEHgmMibowo SO2 Mi3wgmo Lsboo Bo-
3995m 14 ol 3s6dobg dgodergds sMLYdIMDdEIL. EOMOL 53 Imbs339m0L 496TogwMdsdo 5060 396 SU-

0690L 4Md5MHO FoBIEHSO00 oz IOl O 359M0L EIM3ISEYO o3 FJ0sbgdsl 0fj393U.

1.6.1. 935360 {3005

95535 90905 Jodo® 603009MH9dL, MMIgEoi Jegd@MmMbMEo EOLME0s300L 8999 §YomdsEombL
(H*) §o600mdabobl. 0595000060, 56050656 355390L omdmoygbl HCI — 8560¢085535, H2504 - 3my060005539,
HNO:s - 5Bm@05939. 90603699000 9553900 gargdGHemboeno obmEosgool 899 §oedmddbols H ombl.
HCl=H+Cl
HzSOs = 2H* + SO~
HNOs 2 Hr + NOs
5960950, 256M9dm 35535 oMM Ho®Bmoddbgds H ombgdol dog.
brgzoo  §yseo Jodom@ms  bgo@d@mem®  206M9dml  Jdbol, ®oysb {ywol obmaosool dgpgyom
399009435 9650500 Gomgbmdol H* s OH™ 0mbgdo, Gmdmgdoi 96m3sbgml s6go@®maoemgdgb.
HOH=H'+OH
A9 290980 Fo®dm0d6985 OH  0mbgdols o96.
blbs®ol 39935 0 BB ©99J300L sbobgolomzol godmoygbgdgb 9.§. pH (potentia hydrogeni) Hm3gwogs
@5m0b69MH06 §Yoedsol doemsls 50dbagls. bubseol pH {o®mdmaaqbl dslido {gomdsombgdol 306(39b&HMo30-
ol bs®obbols 35B396989wl. 00 033wgds 1-sb 14-3¢0g.
099 blbs®do Ht s OH™ 0mbgdol 3063963 6530900 GHmenos, 35806 blbsto Byo@®mowm@mos s dobo pH=7.
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@ 33630)3300L bd®0OLLOL 33630MIGI0L @
A\ 26M3630 BIEOG0 &

0¥y pH=1+7, 35806 blbs®do Fomdmdl H* ombgdo s 3oL g3l 09935 699d309, 5356096 Moz »atdm dgocmgs
pH-0b 3608369 mds, 300 »ROM Jowser0s blbseOL 0553056Mds.

vy pH=7+14, blibs®do FomdmdL OH™ 0mbgdo s dsb 5d3b G&dg M9od3oo.

A96M3oboom ,d5596M0 {j309900° 50b0dBs396 yz9as Lobols IgEHgmOHMEMPO® boegdgdl - 30058, Mgz,
19 BHY3L, b, 339OL - OHMIgE M F593056Mmds MBOM Fg@0s, 30O 3030l fywobs. {3030l fywol pH = 5,6.

30639  dgomMo 300980  500bodbs
1950-056 {engddo @slisgwgom 93mm3s80, 396- PH
dmn 13960bsz00L J394bgdLs s BMOM-
90 539603580. 1981 gl ds35005d0 (ggMds-
60s5) dmbmeo {j3000lL pH=3,5. sbv3wgm 93-
3590 MJAOLEHO0MIOMOo FogloTowBo
0553006005 895009960 pH=2,3.

95560 (300900 d0MHOM©I© HoMdmod-
36905 5GHINLBIOMIo Loffo@dmm 250mbsdmen-

3390036 dmbgzgGHoo mpoMEol mgdlioo- 1 2345 Gjozmg 9 10111213 1¢L

6o
Lo (SO2) s sBMEHOL mJbogdol (NOx) o6~ 83.33?;636«1 R 5 o:);:‘)aam
59360l 9909y90. gl 6030xMGOYdO 5ETMU-

bybdo bybdo demogHo
33535 903 6309
SO2 6990090l {yeol  mOmMJmsb,

Bo®dmgabol  4mao®MEdzxegsL, 9M9g3d  Fzodol L@soo 1.14. pH-ob d35¢s
0950l 5 ©gsdofaty d593m6M0 3089008 Loboo Im@OL. MyHOMEOL OMJLOoEO sBMEHOL MJLoWYdME ge-

BIOM BH9bmob M@m00gHNJIgIIOLOIL YoM -
5093690056 055390500 @5 BMH06 {3000l

9ol 85553056mdsbs.

5@ 5GLEgOMTo Jnge Moy Jodo® A5Msgdbgdl 2sboaoL, Mog 9.0. »055376 §30090L" 0f393L. gl 3OMm3g-
Lo JodomEs 99odegds FoMmg50y0bmom d93ga0 FoMGH030 M95d30gd0L FogowomBy:
SO2 + 2H20 + O2 = 2H2S04

3m306edyg
2NO2+ H20 = HNOs + HNO:
SbmdByegs  sbedmgsbo Bysgs

SO2 5@IMLGBIOML GHgbmsb MMH0gM0ddggdoLsls Fo0dmJdbols ymao®mazz9L, MMIgero Garol ssdosbols
5 3bm39wol gow@zol Jumz0wgdlL. SO2 goblogzmmMmgdom LobogsmMs, HMEs 0wgdgds dsedy dzocmg Bmdol
9336M0L b5§ows39dBg s Jobo Ly s gdom Jgorfggl Lolivybord aBgdol Low®dggddo. SO2 GHmduozmemsw dmd-
390090L 9(39656990D9. 359096 9O 00 5093l I39bsMgMs BMMEgdT0, sF30MHJOL MX OIS LoGMEbEol
MB56056MBL o F39b5619 BTgd.

00b08bmo 35369 B9dmgdggdol 4sdm 359630 maoM©ol omdlowol d9d;339emds BmMIoMmgdmwos s
3Mb6GHHMds oM98mbs330m0 LHALIbME@MgdOL doge.
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65 360093690 ™ds 543L BMEMLObMYDL BobdoMdsObL {Ggdemblsdo?

Bodmm35¢90 sbmMM3Mygbm0 BogdEMMY00, HMIgd0a 0439396 BHA0MMEbYOL godmyma3sls
3969gdmdo

50096090 AMBOM 39560l Mo bsHJoMdsoL itgdMHb3sd0

5009090 sDMEGHOL §O906MMB3s (Gglsdsdolo brymomol 4sdmygbgdom)

M5 O™ SLOME9d96 605090 SOBYGOMEEO B3IEJM0JdO sSDMEOL [irgdHbgsd0?
Bodmm35¢g0 MMIgaro 0mbydol Loboom 5oL o®mdmygbowo sBMmE0 boswsgdo.

5009690 BoGM0x035300L 3OMEJLO

50096900 ©gboEHM0x8035300L 3MIM39L0

. 00096090 3myoMEolL §M9dMMB3s (Gglsdsdolo bvymsmol 3sdmygbgdom)
. B3mm3509m 56mHM3MYqbmH0 Bod@m™mgd0, HGMBwgdos 0f39396 3ma0Mol omdlool

3990gmxsl 4oM9dmdo

50096090 60530 5MBGOEO BJEIM0JOOL MHMEO dMROMPOL [iB9gdMHb3sd0
50096900 MMAME F56800gd69ds 35535 2000l OMJLOOL FoMEaddbols 9ggys©
3L 9fmegds 955537900 (j30057?

3l MOl 3969060350 H30d0L Fyarol pH?
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1.7. 256990l 36906030 Mmd0gdEgdol Jodowm®o Bgwagbogmds
1.7.1. 3mbgd®ogo fgemgdo

©9530(sbg 9MLgdMwo fgwols doMomso Bsfowro (80%) ™39gsbggdol Bgsdomby mMmdwrgds s
Bsagdol boboo d6rbgds. smmmdwrgdmmo fgwol bsfowo JsOl 3063H06963HgdBY gossgd3lL. dolio »owbo
Boffoero dobstnqdols d9dzgmdom 33eeg MOMmBbEIds ™396990L, bmerm dzomg bosflowwo Bsgobgds olgom
0903939090, OMIOLSE AMBE0M 395690 3538060 56 Qo5Bb0s.

01690580 3080659 fywol 936630l EOHML 359MH06 igoedo JoM0MHIE FOIOL Fobgdo, beenm
3969000056 s 80699 gd0b - gt 6030009M90900. [gowo 3560 2odblbgwos s blbol Lbgsslbgs
60300096M9d39dL, MMIGILSE gbgds ™sgobo Jodmgdzgzol Fbabg. 09300 b0300gMYds, MMIWgdois fyswdo
MbLb50s, I9Jobo3zmEs geggzs Aol s 03yz9ds 99EH03bsM9dM 56 Jgfimbogr dMdscmgmdsdo.

5060360 36m39L900L godm, dmBIdM030 FYseo ocmgdmdo bLBMms Lobom 56 FM03M39ds S YM3gEM30L
39035930 bbgoalibgs dobstrg39dl.

Lbm@omo 1.15. d6gdM030 Fywol mdogddgoo

0bgdM030 Yol  ™md09IBHJd0b  dsbzobowmm  ¥Mbgdmozo  BgwsdoMmo  Fangdol, dofiolidzgds
09x900Ls s BE30L/M 39569900l Fyamgdols 396936030 gygbowMmds.
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1.7.2. Bgs3oMmmo fiyamgdo

90006569900, dg4obz56M900l,  GHdJOOL, FYsarbsEsgzgdols s Fomdgool fywmgdl bgwsdommmo figmgdo

9hiemgdo.

B9053060wo  fywol 99ygbowmdoll 3m®IoMmgdsdo o MMEL SOHMEIOL 3e0ds@o, OHMIgEog
3306MHMd9dL  figoemdo  5BHIMbBIOMo  Boergdqdols  ImbgzgMmol.  bgsdotmwo  {gwmgdo  FoMdmoy9bgb

3GIMbBIMMWo b5¢gdgdol bobrxbg d9Jdbocn {iyeol Gglm®dLYdL, GMIgdoE 033w050 FoMmogl s Jodo®
3902960Mdsl Fgerofool gbmbgdol dobgwzom.

Bos3ommwo  lywgdol  99ygbomdsbg  BgEogwgbsl  obabl  bos@ogym-a9memyormMo,
3903MOBMEMA0IM0, 3600T5EIM0 5 S6MOHMIMYgbMwo Bod@EmMmgdo.
0bgd6M030  BYs30MHo  FYwgdol  3¢oloBOEMYOL  sbgbgb  oM0oergdol G339 ™dOL b

30bgMoobszool dobgzom.

0goo 6oL dB3BsG0 030 dobo 1w (0g039, Gog 1 33 §Yseo) 890353L 13-000g oML, sb6v) 93366
0950do 500¢0l 36396GO 30 96 509doEgds 13/3-b.

0560@M3560 fiyoecro 9903930 1-25 /32 FoM0ol, Iensdg fgowo 5699 B30l Fyswo - 25-50p/39-00g doMols.

0116936030 §yargdo doMoms 99o3sz96 Lbgoalbgs bobol ombgdl: Nat, K+, Ca?, Mg?, Mn?, Fe?, H+, CI,
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30wob®do s 89539096 godmbowo fywwoom 100 der-0g. 5933565 IH5YdS 3%-0560 bLbsGO, Mo 0ol
60dbogl, ®md gmgger 100 g blbs®do s6ob 3 g NaCl -0l dsmowo s 97 g
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9930350096 GHwM0 Tobd FGHME0os:
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3obsl oMo PtgEboggb godmboowro fyswrom. dogdwwo blbsdo ysssdzom
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90bols 8533500 o0BOWEGHMML. 0MGdME BOWGHMOIGL 53039096 3030 fywom. 58 BoBbom Jobsbdgfimboeos
BOWEAMGHOL  ©oaMM39085 Yobmosd figoedo Boadmew FMMFgando. blbsG-boergdl dombbgol dsdMdo
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006056 565c00BMH LolHmOBY, 9999y bLb0sD x9MH I306Mg MoMmEIbMBOL godmboow {gowdo, 3os0@sbgb 1em-
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I(NaCl) = M(NaCl)/1 = 58,44/1 = 58,44 a/dmo
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blbo®ol  Lod33M039L,  MOLM3ZOLSE  LEMRJIOEMIG6  Fowswro  dobols
30obOmom, MHMIWoL  ©0sIGGHOMO  2-3-x96  509gT5BHJdS  9MYMTYGHMOL
©0539BHOL. L9 F0WobEMdo sbbsdgb om0 dzmo35L o Folido Bow)dz9096
5M9mIgBHOL, OHMIgo3 oo 930LIRWOLE b  3YMI3EIL
300ob®mOl  3000WgdlL 96 by gbgdmEIL.  sMgMIgEHMOL  B396900L
d0bg3000  290Wwmdgb  bLlbsMOL  1od33zMO39L.  TgogzoL  3MMEgbGHIE
306396@M5300L go09096 360G sMLYdIMEo bOOEOL by gdOm.
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LBsmo 4. 71. LodzgzMogzol
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T=cp/100
N=10cp/D
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p - blbs®ol Lod33¢M039, 2/L0%;

3 - 603009M900L 993035096EMO sby, @/dmero.
50b0dbmo Bszombols bsows Fo@dmbgbolomgol gobgzobowrmo 893wgao sdmaebs: 30mbi396¢M0Mgd o
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N=10cp/2=10-30-1,149/ 36,46 = 9,45
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50439696 6035bbsBsd9. 8999 300d5L B93000-9393000 FMIMSMOOM 356MRS© “9YM9396.
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B atenl |
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bmEomo 4. 72. goduoboergdo
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bLbsMOL 3mb39bEHG30 0dbgds 0,1 3-9d3./¢0, 3mdol 100 der dmEMEMmdolsl — 1 9d3./a, 9. 0. gLedsdobs 0,1N
5 1 N bubstgdo s o. 0.

05953900l (3Mma0MmOL, SHBMEHOL, JwmGmgodsol) Gogusbswrgdo oo bbom 0bsbgds, GHMEGHgMS

530JL5b65gd0 30 oy RIS, 0036935 (BB ©950MgOL F0bLMSE). F3M0g BoJusbsEIgdOL godmygbgds
d90dgds, JogMsd blibs®ol 3mb396@® o300l LobfmeMg sM®3gMEo 0dbgds.

181



f\’ N 356300®330L bd®OLLOL 33630MdHIB0L
A\ 26M363T0 BIEOGO

-

- ©535¢90930 5 300H3900 1¥3000398Mfjdgd0LIMZ0U:

5009090 G9dbmdodom@mo LslHim®mol 3sdmygbgdol Fglgdo.

5009090 565000 LELHMOOL 5390 gds.

ol HomMoy9bL 9Jbo3sGH™MmO S HOlmZoL odmoygbgds oyo?
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&996mgdodomE Lolfmem bBy.

5. 50f960900 H®AMO bs dm35dBsMm Bo@M0mdol Jerm®moob 3%-0560 blbstro.
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9600gb3gog&ol 3cmemdodo doyegheesb blboéo dywdago
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OMIJDs3 9930 LMBEO 0599356 96 LHLEHO Fmdol M30L909d0 s LosbsEobM blbsmdo sz0Ws© Fqlodhbggzo
301909000 (B9OOL F933W0 s BMPXIO 250F0M35¢g blbs®do bogrgdol Homdmgdbom) JodomGo Ggsgsgool
©530536M905L 43083969996.

93M@MOOMO  9BsoBoLsL,  FobLOIMPOGBO  BgoG®IWoDI300L  FgMmEOL  AsdmyYgbgdol MM,
095d300L  ©odmagzMgdsl  (BgoBHGwoBsgool 9699 9d3035¢96GHMO  HoOGHowl)  goblszMm®mgd o
60300096939d0L - 0600035@MMGd0L F9d39Mmd0m LoBPZM396. MMz 0Ygbgd9b 999y 0bOIoEHMMGIAL -
09000b5(0bxL  (39000MmEbL), BIbMEGBEHS@gobL, Ws3IMLL, OMIgdoEg LMLEO MEYBMEOo T5539000.
365w 0HMM0 Jodool 365dBH03vw Logddosbmdsdo BMLEO J9wIagdol Jolowgds 0bE03sGHMMYdOL dgMbg3sl s
o LoMsbsM, IMbgMbgdm 459mygbgdsl owsdHYy39@EH0 3603369 Mds 543L.

pH-ob m® 96033600mdsL dmMol deegol, Gmdgedoss 06035@GMmMol B39Mol 33wowgds dglsdhbgzo
bgds, MHmgdgb 0603sGHMMmOL ggMHol gooligerol 0bEGHgMzsl s ob goBo@zmol dshz9bgdgeros - pT.
2390336M0bL 5B3969090 9fimgds §Yoeds-0mbgdol 08 3m6:396GHMOE0L, MMIWOL OMLSE Y39wWsHY RO
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396MRESw90bL. 99000bsM0b)0 oo probifnlyy (31—44)
MmOQ9bMwo  Bowgdsgos s bl@  Tgo35L
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Lm0 4. 88. 060035GHMMIOOL BIMOL gooligers
Lbgoalbgs pH-ob ®ml

OLME0MEYds s bLBsMO JMEMggMo begds. oo BgMOL gowaligerol 0bEgemgzswo pH-ol 8,2+10,0-l mMoboss.
396MRES90bo 3553900l J0ToMm0 Q9BLSIMMNMGO00 TAMABMB0SMYS, BoaEed ol L Fmdgms gobidEoGHMO©
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06035¢ ™Mol A 652253(;’015 823(2;5(?) 23&0 0600353 ™60l
5LobYE9ds a 690 90 blbsMol sdbsgds
@©3b3b)ey gogo 9680 | TGO | s ernemo ST ol s3b50)
3,1-4,4
39m0@wbscobxo pH <31 pH > 4.4 Bs6G0bx ol 4,0 0.057 + 100 e
9m356MHoLROM 430090 3060 a9dmboo fyswo
pH >10
pH <83 8,2-10,0 19 + 100 g goo@ool
39bMREsgobo dmfomoenm- 9,0
MBYOH™ JorcmbeBo 005 35MEOLBIOHO 969 03060l bL3o®EO
pH <45 pH >8,3 5,0-8,0 1,9 3 + 100 9¢»
@338b0 foomgwo WMOHXO 00bxgMHo 7.0 godmbowo fyswo
) pH<4 pH >6,2 ) 0,2 3 + 100 g googols
dgomo-fomgeo Fomgawo 4300900 4,2-6,2 5,5 B306H0
i 0,1 3 + 100 g gonogools
000mEyEsmgobo MBYH™ WOXO 9,3-10,5 10 130640
009mEol mGXo 94300090 WOXO 8,0-9,6
539bmeob Homgwo 94300090 fomgwo 6,8-8,4
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! ©535¢098900 5 3003900 13000393mfjdgdolsomgol:

=

1. Lobgeddm3zs6gemdo Fomdmoagboo sefgmol 4s9mygbgdom sfizdowgdoo dgolfsgzwgom
W3MEMSGHMOH05d0 5M1Yd0 BESE0MbswMHo pH-d9@®0. 50fghgom pH-09GH®0-0l 3/dosmdols
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4.14. 35000mbgdolss s s60mbgdols s¢BmBYbs Fysedo
Jsmombgdo: Zn?*, Fe, Fe¥, Cu*, Ca?, Hg*, Pb*, Mn?*, NH¢, NHs, Ni*, Cr¥

I. 0ommool ombgdols (Zn?*) s0dmBgbs gxmdbgds dgngdowo 3md3egdum@o bogOmgdol §omdmgdbsl

099000b 0Mmbgdol 0MOBMbMb (Ci3H12N4S) dmoghomngdgogdol cotmls.

0300mm 10 de Lobxo s Bgo@®moeoBsE00LIM30L  ©O3wdsGmm sdos3o (NHsz-H20). 899359mfdmo
060035¢™M0L  Jomorom.  ©igmdsdmm 10 ggmo (0,4 dw)  S39BHGHMMO  dMBgemEo  blbsto
(CH3COOH+CH3COONa), 3 {i3goo bs@®momdol omombryengs@ol (Na25:03) 20 %-0s6o blbsto, s3mMHomom o
©53795¢ ™ 8 (139000 MmmbJwm®osb bobdoMmdsdo (CCly) aoblbowwo omoBmbols 0,002 %-0sbo blbsto s
3956% 0M0M™m MO0 ol gobdsgermdsdo. figoserdo mmools d99339wMmd0©sb godmdobstg mMsbrmeo 1qbs
3903396905 00LBOOE 56 oMo, bmm Jobo sHIMLYdMBdOLLL CCls sMBgds A)3569.

6954303900 ©5 8500 3B YOS:

1. 580530L blbsto (NH:OH);

2. mombgam056 bsbdo@mdoo (CCl4);

3. ©0moBMbO (ORYB0E0MIMBSBMBO) MMbIEMEMOs6 bsbdo@Mdsdo 0,002 %-0560 blbsGo: 0,002 o
CisH12N4S 99356500 mobdanm®0sb BobdoMdscdo s goblibol 9999y d0309356mo 100 der-0g mmbdem-
0560 BobIoMBdSOM;

4. 539¢GHMM0 dRIHeo blbsmo (pH=5,0): 272 3 360LGM0 d8563g535 bo@®mowdo (Na-ob s39Gedo -
CH3COONa-H20) 953blbson d0ol@owma@do, ©eg:9ds@mo 58 dar yobrermgsbo ddstmdsegs (CHsCOOH) o
00309356m0 d0obEH0wsGH0m 1 ¢»-38¢Y;

5. 65¢®0vgdol mombryemns@ol 20 %-0560 blbsto: 20 g Na:5:0s 353blbsc 100 ¢ olGowomgdwye §gsedo;

II. ®3060b (Fe?, Fe3*) 0mbgdol s0dmbgbs s bas®olbmd®ogo 4sblsbog®s 9i3v9d3zbgds 8989y Mgogios:
Fe3* + 3SCN™ = Fe(SCN),

5) LogMom M3060L 999339000l 3obLsBO3OOLIMZ0L s300mm 10 I Ls33w 930 §Ysero, sgwds@mo 2-3

039000 3mb3. FsG0wdgegzs (HCI) s ©98m©gbodg 30oLEGswo s8mbomdol 3gmbwargs@o ((NH4)25:0s) 6
09odool Bggobgol (H202) 3 %-0s60 blbsto (Fe?-ols Fe3-0gg o96g30bom30L). Botrgzo s3mMHomm s
531353 Mm» 6 39000 Joewomdol (KCNS) 96 sdmbowmdol Hm@sbool (NHSCN) 50 %-0sbo blbséro s obgg
5329MH0MO.

300900 9539M0WMds 99350MMM (3bM0wo 4.5-00 dmEgdme dmbszgdgdl s 30X g™ Lobyxdo
63060l 0mbgdols 999339 ™dsbY):

3bowo 4.5
3983960emds (930056 J3930m) Usghonm 63060l 899(339crmds, dy/en

ROM 0,05-%g bsgargdo

35056 LYLEBHO FMYZ0MIWM-35MHPOLRBYHO 0,05-0,1

LLEHO IMY30m9M-35(MOLGIOHO 0,1-0,5
9tg3005¢Mm-35600LRIO0 0,5-1,0
dmyz0msem-fomgwo 1,0-2,0

foomgero 2,0-%9 9o
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50539 bgMbom dg0drgds 4560LsbL3OML G 3060L (III) 0mbgdo, bmerme 35564930l oToEJds 9655 LoFotMm.

6954303900 5 35000 BTBsYds:

1. 3mb639b@®0MYdMEo FoM0B5935;

2. §95cmd5000L BYge1obaol 3 %-0560 blbs®o: 100 der dmEwEmdOL Lsbmd 3MEdsdo Bogolboc 10 dgr 30%-056
0950050 Bgs9690 s G9353bm0o 100 de-d OLEHOE0MGOMEO Fywoom. 53 blbo®ol 2sdmygbgds Tglad-
W9d9w0s 9O 13999 39om; b
50mbovydols 39MLERIG0;

3. 35¢omdol (KCNS) 56 53mbomdol mosbogol (NH4CNS) 50 %-0s60 blibsto: 50 ¢ 39¢00w9dol 56 s8mbowydols

MHm5600 go3bLbscy 100 -0 OLEHOW MmO Fyserdo.

) 10 ¢ Lobxb sgzmds@mm 1 {3900 3MbE. sBMEHTF35, Mdgbodg §39000 5 %-0560 fgoedool Bggsbyo
5 0,5 3¢ 20 %-0560 35¢00dol HMEsbools bubso. 356MolggH 895396M35L d9gLsdsdgds M®30bol 899339 mds
~ 0,1 3/, 9ucdM™ dg@b 30 fomgwo 99u963s.

1. 3mbg. sBm@ETgogs (HNOs);

2. §iyoemdsol Bgzgo60L (H202) 5 %-0560 blbso: 100 dew dmE@mdol bsbmad 3mdsdo Bogsbbso 10 dg» 30%-
056 §9450ds0ob Bg79690 5 99353Lmm 60 -39 OLEHOWO0MYIO Y. 53 blbsol godmygbads dg-
LodE9dYE0S 9O 13997 35OM;

3. 39¢ronmdol Hemsbogol (KCNS) 20 %-0560 blbsto: 20 g 35¢00w930b Hm@sboo gogblbsc 100 d¢r-dy ob-
GO0 RN figserdo.

III. b3ogrgbdol 0mbgdol (Cu?*) s0dmbgbs 98dbgds Fgng@owo 3m33¢gdumeo bs5gMmgdol Homdmgdbsls
L30gbdol 0MmbgBdOL BoBM0mdol YO OMOMIMBT>ESE (C2Hs)NCSSNa) 16 09®0gddg0q00L Omb.
356036¢0 1.
10 3¢ bo33ag3 LobxL s3MTsBmm 10 {zgmo (0,4 ) sdmbomdol 30GHOSGO (0dmbdzsgs sdmbowdo), 1
d  GGowmb B-b 0,1 M blbsto s 1 I bs@GEmomdol ©0gmOEEOomom3s®dsdsdol 1 %-0sbo bubsMo.
453039600 bs¢gdol Fo®dmgdbs dommomgdl fyserdo L3owgbdol 0mbydol sOLYdMdsBY (0,1 T/w), ysgobggho
LodE3M03g 0fjygds 35806, HMEs bL3owrghdol 0mbgdo fyserdo s6ob 0,05 dp/w. Mv) FgBINHOEMBdS 5935 565,
©539995¢mo» 10 §zgomo (0,4 dew) JarmdOmngm®do (CHCIs) b mmbdwm®mosbo bsbdomdspo (CCls) s Bstygzo
39650 537M0Mm. {jgsedo L3owgbdol (Cu?) 0mbydol sMLYdMBOLLL MMYBMO 258bLbgwols Bgbs FgozgMHgds
9my30m5¢m-0m35600Rbm. gl F9z39H0Mds dgodergds d90dhbgls 0,02 3y L3orgbdol sOLYdMOOLLL. YO
Bogngdo 96 yz30mgeo 8953960mds 5ol bdowrgbdol (II) 0Mmbgdol sdsILEIMYOGErO.
6954303900 5 35000 BcdBsYds:
1. 58mbomBol 30GMsE0 (0dmbIgsgs s0mbowdo): 5 g CsHsO(COONH4)s gogblboon 100 ¢ doobiGows@do.
bLbse0 0bsbgds 3merogmowgbols 396 Fqedo;
2. B6ogmb B-U 0,1 M blbso: 359moygbgds Naz[H2(CH2C00)2N(CH2)2N]-U godusbagro;
3. 653090l 0J0IOEEOMNOMIIMDA3EOL 1 %-0560 blibsto: 1 g (C2Hs)2NCSSNa) go3blbson 100 3¢ @ob@o-
oMo fgoedo;
4. mobdem®0560 bsbdoMmd3o (CCl4) 56 JanmOmgum®do (CHCL).
350036¢0 II.
93069 8m3MEMmd0L Lob) 9530 Bsz5Lbsm 10 dgm 33930 blBsGO. SgmN03g LEb) s6gddo Bogslboo 0,0; 0,1;
0,2; 0,5; 1,0; 2,0 o 3,0 9¢» L30ergbdol bLryERsEHOL LEbIMEHMEo d/ds BLbsMGdO (1 e blbstro dgogsgl 0,01
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dy/dew Cu?), 803094356mm Im3emds 10 der-00g obGHOWoMdwwo fywoom. 3030093m B30wgbdol 3mb396-
A6530900L LEBSBIOEME Lg®ogdL: 0,05 0,02; 0,04; 0,1; 0,2; 0,4 s 0,6 Ip/en.

15330293 bLbs0 s g BEGHBIMEMO LgM0gdo T93505553mm 1 fggoo HCI (1:1)-om, szwdsGHmo 0,2 de»

19ab9EOL Jomrool blibs®o, 1 g 530530l blbs®o, 0,2 A LsbsTgdgEo s 1 g BsEH0MTOL POJPOLPOMNOM-

3960535@0bL blbsMo, ymz9w03g 39050 J93OHO0M™.

300900 3953960 MdoL 063)blogmds 493BMmIM™ 30BMOEMEMme©, MOLbM30LsE Ls3zwgzo blbsMo dgzoos-

0 BEOBIOGM LgHogdL s 30K GEM Lobxdo 30w gbdol 0MmbydOl Josbarmgdom d99(339wMdsbY.
954303900 5 35000 TB5Os:

1. 35Godgegsl blsbso (1:1): 3mb3. HCl 0o olEowo®gd«yeo yswo 39349000 0sbsd5M0 Homogbmdom;

2. 5805300 §igoemblbs®o: 25 %-0560 530530 393bLEsM OLEHOWOMGdE Fysedo, gobBsggdom 1:4;

3. bgabg@oL dsmogol (0306005535 Bo@®ova-35e0w)do) blbato: 50 g LgabgEol domowo (KNaCsHsOes4H20)
293bLbsm 50 I oliGowo®gdre (goedo;

4. LbdgdeOob 0,25 %-0560 blbs®o: 0,25 g Lsbsdgdgeo gogblboc 100 I godmbowr {gsewdo (X9 3MmGS 303-
90, 8990099 ©5371353M0 (3bg0o 259mboo figse0) s 303093560 [odmMMgdsdY.

5. B5@®0m30L ©0gMOMWEO00MIsMdT>E0L 0,1 %-0560 blbstmo: 1 g b5@M01Tol 0JNOLEOOMOMIsMBdITEO
2493bLbsm 3069 M9m©gbmdol oLEBHOWOMmRdME Fysedo, Jo3BOWEHMM™M S IMEMEMdS J03043956Mmm
oLE00Mg0o fywoom 1 ¢-0g. 0bsbgds mdo 39l F96 Fgedo, 369w sEPOWSL.

6. L3060l LYEGsEOL LEEBEME MO blbsMo (0,01 da/0ww): 1 W-056 3MEMLMG 3mEBSF0 IMZsmOgLM
0,0393 g CuSO4+5H20, ©s39853H M 930609 Homgbmdol olGHowoMmgdwo fyswo, 993595530 1 dew gym-
230600553500 (1:5) s 303094356Mmm FmEEMds 60dsbbsbsdwg obEBHOWsGHom. 1 der JowgdmEo blbsto
3903530 0,01 9p Cu?.

IV. 3scogomdols 006g900b (Ca?*) 50dmPgbs s 305bmgdomo goblobwgMs 9i3wmdbgds G989 Mgodzosl:
ca** +C,0,* =CaC,0,1
5 9 Bo33eg3 Lob)L 3MTsBHM™ Mo3mMmEYbodg 39000 sdmbowdol Jarm®ool (NH4CI) 2 M blbsto, 10-15
03900 (0,4-0,6 dew) 5dmb0dol mguogs@ol ((NH4)2C204) 0,05 N blbstro s sdos3ol (NHz x H20) 10 %-0s60
blbs®o. Jowgdmmo bsgrgdol @obsliosmgdols Jobggzom dgodwgds 308Lxgemm bLobxdo 35 30mdol 0mbgdols

650096Md5BY:
3bmowo 4. 6
Bagmgdols sbaliosogds 39603019300 3993390mds, dg/ew

de0ogl dgLedhbggzo LodM3zMogzY 1-10

bLEo LodzMogy 10-30

UHOsx350 Homdmddbso LodmzMogg 30-100

0960 bsgngdo, GMmIgeog gL3gmdg bgws oergdqds 100-200

0960 bs¢grgdo, G®mdgeog BLgOHbg LHOsRs© 0gdgds 200-%g dgBo

6954303900 5 35000 3TBsYds:
1. 58mbomdol Jerm®ools 2 M blbs®o: 53,491 NH4Cl go3bLbson 500 3¢ ol@owomgdwye fysendo;
2. 53mbom3ol mglsgrs@ol 0,05 N blbs®o: 0,62 g (NH4)2C204 35356500 100 8er-80g obGowmomgd«ye (gsedo;
3. 580530 10 %-0560 blbs®o: 44 Ien 3b3. 530530 F0309356mm 100 der-00 OLEHOWOMHYINEO Yo oo.
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V. 3963beolfigeol  ombgdol  (Hg*)  s0dmBgbs guwdbgds 89g3g6owo  3mddwgdum®o  65g6Homgdol
§o63mddbsls 3963barobfcrol (II) 0mbgdol omMoBMbmsb (CisH12N4S) m@mogmomddggdol oMHm.

5300m0m 10 der B533w930 Hgoro o s3MToGMo 4 A 539GSGHIO dMigeHeo (CH3COOH+CH3COONa)
0,1 M bubsto, sbgzg 0,1 M G®owmb B s 3oewomdol Gmosbool (KSCN) 10 %-0sbo blbsbo, s39M0mon o

©5335¢M® 2 I mmbdwm®osb bobdo®mdsdo (CCly) aoblbowo @omoBmbols blbs®o, bstrgzo JoGyow

9356x% 0M0mm. {yserdo 390 Ebeolfyerol 999339 mdolsl mGysbero g3gbs 890539690 bserobyxobg®ma, bmerm
doLo 5MMLBYGOMIOLIL MRYds 3)3569.
954303900 5 35000 TB5Os:

1. @&Mogomb B-I5 0,1 M blbsko: 18,6 3 Gowmb b gogblibsm 259mboow fyserdo s dmawanmds dogoyzsbmom 1
@-0Q);

2. moberm056 65bHJoMdswo (CCly);

3. ©00BMbo (EOBIHOWNOMIsEVDBMEO) MMbIMEMO6 BsbdoMmdsdo 0,002 %-0s60 bubs@o: 0,002 g
CisH12N4S 99356500 mobdanm®0sb BobdoMdscdo s goblibol 9999y d0309356m0o 100 der-0g mombdem-
0560 BsbIoMdSOM;

4. 539G dx396Hveo 0,1 M blbsto: 0,1 M dds0d5535 bs@@omdol (Na-ob sgg@do@o - CHsCOONa-H:0)
©5 0,1 M g4obmarmgzsbo dds®mdzogsl (CH3COOH) blbstgdo 99300t 0sbsds®o Mom@gbmdom;
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